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GEEK PICNIC 2014: WINTER EDITION e Mockee

EBponeiickuii hecTBans COBpEMEHHbIX TEXHOMNOMUIA, Hayku U uckyccrea craptosan B 2011 r. u Bce Tpuy pasa npo-
xopun netom B CaHkT-MNeTepbypre, Ha ocTpoee Hoeas Nonnanaus (2011, 2012 rr.) u Ha EnaruHom octpoee (2013 r.).
3umMHee npofomkeHue pectuBans coctosnoch B Mockee 25 u 26 sveapa 2014 r. [1sa ataxa 57-ro nasunboHa BBL|
6binu YCroBHO mogeneHbl Ha wecTb 30H: "[lekTopuit”, "TexHonorua", "Hayka", "Wckyccteo", "LLoy", "MukHuk", roe
CTOANWU ruraHTckue poboTbi-TpaHcthopMepbl, NPOBOAWMUCL YBNeKkaTenbHbie MeKUMn OT Begylwivx cneuvanuctoB
IT-koMnaHuin 1 MacTep-knacchl Ans B3pocblX U AeTel, COPEBHOBaHUS Mo poboTOTEXHUKE, OFPOMHBI CTAHOK Bbipe3ar
13 thaHepbl AeTanu, U3 KOTopbiX cobupanu NiBonNbITHLIE KOHCTPYKLUWK, Haf ronoBamMu akTUBHO netany 6ecnunoTHUKN
(keagpokonTepbl), pabortanu AspMapka Hay4HbiX pasenevyeHui "JKcnepuMeHTapuym" 1 BbiCTaBka COBPEMEHHOro Au-
3aiiHa, UHTepaKTUBHBLIM My3ei-nabopaTtopus kaTtylek Tecna npeacrasun aNeKTpUYecKoe LUoY.
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3peck 13 Bac caenawT
mer # 1ECb cBO 3D-konuo.
D 070 & cnnaTHe

"Oicheneea GawHa" n
CTaHOK, Ha KOTOPOM
OHa W3roTOBMeHa.

Po6ot yoanéHnHoro
npucytcTens Webot.

3D-npuHTEP B AENCTBUMU.

Habopbl Ana cbopku
3D-npuHTEpa. "TaHuytowmin" pobot Robotron.




HOBBIEHRODECCUOHATIbHBIEJTAATIBHBIE
CTAHLIMNE3KOHOM:KJTACCA
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/  * KomnakTHble pa3mepbl

Ga  ASE-1136 ¢ g

¢ MowwocTb fo 700 Br

¢ Temn. Harpesa (perynupyemas) go 480 °C
¢ BoaaywHblii notok Ao 120 n/muH (Maxe.)
e Mow#ocTb Hacoca 35 Bt (ASE-4500)

¢ Ceepx6bicTpbin Harpes (ASE-4501)

- ® ABTOBbIK/HOYEHHE (sﬂ
ASEASOT o BombluOi BbIGOP HAKOHEYHUKOB &
¢ He6onblune paamepsbl / g \

MHOI’OprHKLI,MOHaIIbeIe nasijibHble CTaHLUWUU

ASE-4206 ASE-4202

® 2 KaHana: MOHTaX, NanKa rops4MM BO3YXOM
e MowHocTe go 900 Br
© Temn. HarpeBa MoHTaX. nasnbHuka 200...480 °C
* TepMOBO3yLLHbIH NAANbHUK:

Temn. Harpesa o 500 °C;

e BO3/yLUHbII NOTOK A0 120 n/MuUH (MaKc.)
e i uutbnom MiMaLNLTONO R ‘

y3HauTe yeHy!
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OBMEH OMbITOM (c. 14). HA KHWXHOW NOJIKE (c. 34).
[OCKA OEbSIBAEHWA (c. 1, 3, 4, 7, 16, 26, 27, 31, 34, 58, 64).

Ha nawei obnoxke. PaguonpuemHuk “MuoH-DSP" (cM. ctateio Ha c. 59).

160786 1:\ % & B D) MY3BIKASIbHBI COMPOLIECCOP K ZX-SPECTRUM
KOMBUHUPOBAHHbIV U3MEPUTE/bHBIV NPUBOP

BC JIE}IYIO ER0 D0V 8 o pAHHAS CUCTEMA HA OCHOBE rNMOHACC/GPS 1 GSM
12 00)." § D) &) DFll UICKATENb CKPbITOM NPOBOAKM

Tupax xypHana «Paguo» Ne 2 cgaH ansa pacceinku nognucuukam 04.02.2014 r.
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computers, home electronics and telecommunication
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3a cofiepxaHue peknamMHoro 06bLABNEHUA OTBETCTEEHHOCTL HECET
peKknaMoparternb.

3a OPUrMHANEHOCTE U COAAEPKAHWE CTATEM OTBETCTBEHHOCTL HECET aRTOP.

Pepaxkums He HECET OTBETCTBEHHOCTY 33 BO3MOXHEIE HETATUBHLIE MOCNEACT-
BWA UCNONL30BaHUA ONYGNMKOBaHHBIX MAaTEPUANOB, HO NPUHUMAET MEpPbl N0 WC-
KIOYEHWIO OLWMBOK W ONevarTok.

B cnyyae npuéma pykonucy k nyGnukaumm pegakums craent o6 aToMm B u3ee-
CTHOCTBL aBTopa. MpW 3TOM pefakuma NnonyyaeT UCKMIOYUTENBHOR NPaBo Ha pac-
MPOCTPaHEHWE NMPUHATOrO NPOM3BEAEHWUSA, BKIIOYAR ero nyGnukaumm B XypHane
«Pagno=, Ha uHTepHeT-cTpasvuax xypHana, CD wim wHsiM 0Bpasom.

ABTOPCKOE BO3HArpaxaeHue (roHopap) BeiNNayvBaeTcs B TEHEHWe OHOro
MECHALA nocne nepeom nybnukauuu B pasmepe, oNpeaensiemMomM BHYTPEHHUM
CMpaBoYHUKOM TRpUGOB.

Mo veTedeHun OQHOTO rOAA © MOMEHTa Nepeon NybBNvkauMm asTop UMeer
npaso onybnMKoBaTh ABTOPCKWIA BAPUAHT CEOEr0 NPOV3BEAEHUA B APYIOM MEC-
Te 683 NPeABAPUTENEHOTO NUCBMEHHOTO COMMACHA PEAaKLMK.

B nepenucky pefakuma He BCTyNaer. PYKONUCH He PELEH3VPYIOTCA U HE BO3-
BPALAIOTCA

© Pagwo”, 1924 —2014. BocnponzeeeHne MaTepranos xypHana «Paguonr,
WX KOMMEPHECKOE MCMONL30BaHWe B NOOM BUAE, NOMHOCTHLIO WKW HACTUHHO,
JAONYCKAETCHA TONBKO C NUCEMEHHOID PaspelleHns peaakuvm.

Ornedaraqo 8 3A0 «MONUIPADUYECKUI KOMIMIEKC «3KCTPA M»,

143400, Mockosckan o06n., KpacHoropckwia p-H, a/m «Bantunas, 23 km
3ak. 14-02-00235.

Komn p cete |
wypHana «Paguors HaXOAMTCA nog
3awmTon DrWeb — anTHenpycHex  BeCNNaTHLIR HOMep

NpOAYKTOB POCCMACKOTD paspabot- eyl NOAAepHKI
MMKa CPeacTe WHHOPMaUMOHHOR B Poccum:

BesonacHoCcTH — KOMMNaHKWK
wfokTop Bebr. 8-800-333-79-32

www.drweb.com

WHDPOPMALIMOHHASA NOAAEPXKKA — KOMMAHWUA «PUHET»

Teneghor: (495) 981-4571

Qaxc: (495) 783-9181

E-mail: info@ninet.ru

Caam: http://www.rinet.net

Internet Service Provider

Fopu30HTbLI NATOroO
MOOMJIbLHOIrO NOKONeHUs

A. NOJibILLIKO, kaHg. TexH. Hayk, r. Mockea

BHayane mate Kouwes pogwna
CYHAYK...

Cyera Bokpyr 5G

A sefb adanoroeas MobunbHas CBA3b NEpPBOro NoKoneH1s
(1G) poanMnack Mo UCTOPUHECKMM MEpKam COBCEM HEAABHO,
W Mbl €LLE NOMHUM TONNMBYACKUX rEpoeB, No3vpYyioLmx B
kabpuoneTax Cc aTakMm CHaABXEHHLIM BbIABMXHOWN aHTEHHON
ALLMYHKOM BO3NE yxa. M BOT NOYTM HE3AMETHO AN HAac B Tene-
KOMMYHUKaLMAX NPOW3O0LUEN OYepPeaHON KaYeCTBeHHbIN cKa-
HOK BOCMPWATWSI YCNYr CBS3W, KOrAA MoNb30BaTenio Cranu
HEBaXHbI HE TONBKO CNOCcoBHE! U TEXHONOMMK WX AOCTABKW, HO
W Camu CpeAcTBa CBA3W, KOTOpbIE cTanu Tenepb (QyHKUWOo-
HANbHO NPAaKTUHECKW He OTNIMHYUMBI APYr OT Apyra. Ha nepseoiia
nnaH Tenepb BLIXOAWT HEMOCPEACTBEHHO noTpebneHue
nHpopMaLmn Bo BCEX €8 BUaax, BKNIOYas U Takue "Taxénsie”
Ans ceTen cBA3n, kak cynep HD-euaeo (xora Bbl ans npuno-
KeHuil "pononHeHHon peansHocTk"). Hy a camelie 6onbiune
npobnemsl ¢ AOCTABKOW NOCNEAHEro BCTPEYalTCs Kak Bce-
roa B MOBUNBHOM CBA3K, rAe oAHa GpusKnyeckas cpena AenuT-
CH Ha BCex NofNb3oBarteneil B 3oHe AencTens kaxaoii 6a3osoii
cTaHury. MobunbHbie Xe nonbL3osaTten xoteny el nony4ars
CEPBMCH! TOYHO TaK Xe, Kak 3T0 Nnony4aeTcs B ceTsx pukcu-
poBaHHoW cBs3n. Tem Bonee 41O BCA COBOKYMHas peknama
CNoXwusLLeroca Ha nnaHete mobwnsHoro 6GpaTcTeBa nosce-
MecTHo ofelaeT CBOMM KNMEHTAM HEBUOAHHbIE CepPBUCHLIE
ynobeTea MoBUNBEHOro LWMPOKONoNocHoro gocrtyna (LUM/D).

Ponb mobunisHoro UM B coBpeEMEHHOM MUPE HEYKIIOHHO
pacTeéT, W 3a4acTyl HaOEexHas CBA3b MOXET Oaxe CTaTh
BOMPOCOM XW3HW W CMEPTK, 0COBEHHO, ecnu, K npumepy,
peys MOeT 06 obecneveHnn HadeXHoOro NooKNOYeHUs ans
paboTbl MEAUMLMHCKMX W cnacatensHbix cnyx6. OcHoBHbIE
TpeboBaHusl, NPeabSIBNSEMBIE MONL30OBATENAMW K CETAM
mobuneHoro LUMM, kacaioTcq, npexpe BCero, npov3soau-
TeNLHOCTHU. PaasuTe COBPEMEHHLIX CeTell CTPEMMTCH K
TOMYy, 4T06bI B Byaylem AOCTYN K AaHHLIM OCYLIECTENANCA
MrHOBEHHO, @ OKasaHue ycnyr npoucxoamno 6e3 sapgepxex u
He NpepbiBanoch M3-3a HeHaaexHon ceas3n. CobcTeeHHO, Ha
6opeby 3a BLICOKME CKOPOCTM nNepepaqn uHdopmauun m
MWHUMANEHBIE 330EPXKM OTKAWKA NPW NOOKTIOYEHUN K Hel
Bb Hanpaenexsl paspabotku TexHonoruin 4G (LTE u LTE-
Advanced).

CornacHo paHHeiv Global Mobile Suppliers Association, Ha
koHel, 2013 . 8 Bonee 4em BO cTpaHax mwpa pasBepHyTO
Bonee 215 ceteir 4G, npepocTasnaowmx BTpoe 6onee Buico-
KYIO CKOPOCTL Nepefaqi AaHHbBIX No cpaBHeHuio ¢ 3G, 1 ewwe
CTONBKO Xe CeTel roTOBATCH K 3anycky. AHanutikm w3 ABI
Research nonaraiot, 410 4G-CBSI3b CTAHET A0CTYNHa NONOBU-
He HaceneHua mupa k 2018 r Jlnaepamu kak no oxsary ayau-
TOPWUK, TAK 1 NO HUCNY NOAKAKHeHWA sensoTes CLUA, KOxHas
Kopes, Anoxua, Asctpanus n Kanaga. Npw atom Gonee 90 %
AAHHOr0 PbiHKa KOHTPONWPYIOT BCEro N TPW NOCTaBL4MKa:
Huawei, Ericsson vt NSN.

HYucno noaknioHEHHBIX K MOBWNBHEIM CETAM YCTPOMCTB
CTPEMUTENBHO YBENWHMBAETCH, U 3TO BO MHOrOM CBA3aHO C
peanuayemon Ha nnaHere koHuenuven "Bceobremniowero
MuTtepHeta”. B koHeyHoMm uTore BypeT noaknioyeHo BCE, HTo
MOXET BLIMIPaTh OT MOAKIOYEHWUA K CETWU, HA4YKMHAA OT CBRETO-
¢dopos 1 BLITOBOW TEXHWKW A0 aBToMoGUnen, BCEBO3MOXHBIX
LATYMKOB M CMCTEM BNEKTPOCHABXEeHWs B YyMHbIX Aomax w
YMHBIX ropogax. W ecnu ceropns Ha kaxaoro oburatens nna-
HETHl MPUXOOAWTCH B CpeaHeM ABa MOAKNIDHYEHHBIX YCTPOW-
cTBa, To 4epea 5—10 net ux cranet B 10—100 pa3 Gonslue.
PocT Yncna noaxknioHeHHbIX yeTponcTe ByaeT conpoBoXaars-
CH NOABNEHWEM HOBBIX CNOCOBOB MX NPUMEHEHWA, YTO NpUBE-
[ET K BO3HWKHOBEHWIO HOBLIX TpeboBaHWW K CeTAM, Bapb-
VPYIOLUMXCH B 32BUCMMOCTI OT YCTPOMCTBA M OT KOHKPETHOM
Lenu1 MCnonb30BaHus.



C oaHOi CTOPOHbLI, 3TO OTKpbLIBAET He-
OrpaHUYeHHbLIE BO3MOXHOCTU AN MIOAEH,
SKOHOMUMKW W oBecTsa, a ¢ aApyroin —
BLIICHAETCH, 4TO BbIOENEHHbIX NOoA MO-
BUNbHYIO CBSA3b PaguoYacTOTHLIX pecyp-
COB W BO3MOXHOCTEW TexHonorun 4G
OnN#AThL HEAOCTATO4HO AnA Bceobuwero Gna-
rogeHcTens. Tenepb aTo TOXE YyTb K HE
rmaBHasi 3apaYa, KOTOpyw npencrouT
PELUUTE TEXHONOIMAM O4EpPEenHOro NoKo-
neHws 5G.

Mo pnaHHuiM EETimes, B EC yxe cobu-
palwTca MHBECTMPOBaTh B MCCNEeAoBaHWUA
v paapaboTky 5G He meHee 700 MnH eBpo.
Yxe cospana accouwauma S5SGPPP — 5G
Public-Private Partnership Association
(5GPPP) no aHanormv ¢ accouuaumen
3GPP, 3aHumasweica nocnegHue 15 ner
BHeapeHuem TexHonornii 3G/4G. B 5GPPP
BOWNM 24 acCoUWMMPOBAHHLIX YNeHa,
BKNIOHAA KPYNHEMLUWMX npou3soguTenei
Alcatel-Lucent, Huawei, Ericsson, Intel,
Nokia, a Takxe OTAeNbHEIX ONeparopos,
spope France Telecom u ap. lNMoka sce oHX
MbITAIOTCA AaTk MPOrHO3bI TOTO, K Yemy
crenyer crpeMuTtecs npu paspabortke
cuctem 5G. MHase — cdhopmuposaTtk
obiee TexHuyeckoe aparue. NMockonsky
HBbIHE yXe fIiCHO, 4TO TenekoMm n UT conk-
10TcH Ha BGase eguHon UKT-uHdpacTpyk-
TYpbl, OCHOBHAA WAEA COCTOUT B TOM, HTO
TEXHONOTWMWM  BUPTYanu3auum CyMmeloT
"nogenutt” Ha BCEX KOHBEPreHTHbIN
"MKT-nupor” ceteBkix CEPBUCOB W YCIYI.
Cpeny OCHOBHBIX TEXHWMYECKWMX OPWEHTW-
poe cetei 5G Haswisaetca B 1000 pas
60nbLIas NPonyckHas cnocobHOCTL, Yem
y cetein 3G, 8 10 paa meHsllee 3Hepro-
notpebnenune. Kommepyeckuin sanyck
5G-ceTei HameueH Ha 2020 1.

B uenom enactu EC nonaraioT, 4TO
npoekt BHegpeHwss 5G ponxeH crath
NOKOMOTWBOM PasBUTUA TENEKOMMYHWKa-
UMA 1M MOXET COCTaBUThb ankTepHaTuey
naxe uudposoMYy TENEBWOEHWIO, 4TO,
BNpo4eM, HeyausuTenoHo. OaHum w3
oXupaemMbix AOCTOMHCTE cetkw 5G Byoet
BO3MOXHOCTb MOAKIIOHEHWs ero MoBusib-
HOIo TEPMUHANA K TENEBW30PY, HTO OOMX-
HO MONHOCTHIO 3aMEHNTE NOAKNIOYEHWE K
cetam kabenbHoro TB, CHTB w IPTV, He
rOBOPS YKe O CeTHX HaseMHOro apHoro
TB-BewaHws.

Bnpouem, npegeuaatcs u npobnemsl.
K npumepy, o6ecneuuts Gecnepeboii-
Hyio paboty 50 mnpa ycTpoWCTBE nocne
2020 . — zapa4a HenpocTas. PolHOK
OfHWUX TONBKO HOCWMBIX ragXetosB (Ot
4Yacos U BpacneTos A0 O4KOB U MeAULIUH-
ckux partysvkoe) k 2018 r. npeswbiCHT
100 mnH eguHuL. BmecTe ¢ poctom SMcna
MOAKMIOYEEMbIX YCTPOWCTB ByayT 3Hauu-
TeNsHO BO3pacTtate 1 TpeboBaHus K ceTu.
MoTokosoe Buaeo, ¢pannoobMeHHbIe CeTH
v obnayHble cepeuckl No-npexHemy ByayT
ocTaBatbcA Hawbonee nonynapHeIMK
npunoxexHuamn, Tpebys sce Gonee BLICO-
KMX CKOPOCTEN W MrHOBEHHLIX OTKIWMKOB
(M3meprembIx eAVHULIAMIWU MUNAUCEKYHA).
B o¢ucHLIX NOMELLEHWAX 1 ropoacKon
cpege, rae NNoTHOCTL oBpalleHnii kK cetu
HawBonee Bbicokas, Heobxoaumo obec-
MeYnTe CKOPOCTbL nepepayqy JaHHbIX 00
Heckonbkux rurabut B cekyHay. Takas
CKOPOCThL MO3BOAWUT CHMHXPOHW3WPOBRAaTH
NnokaneHsle xpaHunuiua ¢ obnadHbiMu K
CETEBLIMKW OUCKamMK, nepeaasaTts BMAEO
CBEPXBLICOKOW YETKOCTH M NOAAEPXUBATL
paboTy NpPUNOXeHWn BUPTYanLHON W

[OMNONHEeHHOW peansHocTu. [ns Bonno-
weHus naen o GesrpaHnyHOM [ocTyne K
uHdoOpMaLMK KaXO0ro rpaxiaHuHa emy
noHanobuTca CKOPOCThL COTHWU Merabut B
CeKyHay.

lMNpu 3TOM CTOMMOCTE Pa3BEPTHIBAHUS,
akennyataumn 1 obenyxueaHus cetu, a
TakXe CTOMMOCTh YCTPOWCTE TOXE A0NX-
Ha HaxoOWTLCA Ha YPOBHE AOCTATOYHO
HWU3KOM, 4TOBbI NPENOCTaBNATL Nonynsap-
HBLIE YCNYr¥ NO MNpPUBREKATENbHON LeHe,
HO B TO Xe Bpems BbiTk BEINOAHBIMMK K ANA
oneparopos cetei. W HakoHel, Hemano-
BaXXHOE 3Ha4eHwe Ons OOCTUXEHWS HU3-
KOW CTOMMOCTU SKCnNyaTaLuum ceteil ume-
e1 addeKTMBHOCTL aHepronoTpebnexns.

B obwem, xo4eTcs Nony4mTh rapaHtu-
POBaHHLIN YPOBEHL YCNYrK, HAOEXHOCTL,
ynpasneHue Ka4ecTeoM yCnyru, CKopocTu
nepefayy OaHHbIX, 3a0epXku u np. Beceé
aTo 3acTaBnfeT uckare Bee 6onee addek-
TUBHEIE CNOcoBbl focTaBku MOBUNLHBLIX
CEpPBUCOB, OCBANBATL HOBLIE TEXHONOTUM,
HacToThl, MeToaL Moaynauuu. Moatomy
OTPAacfeBbIE PYNMLl 1 BEAYLLWE WIPOKK
mobuneHoro GuaHeca nNo BCemy MUpPY
MEANIEHHO, HO YNOpHO npopabatbiBaloT
BOMPOC, KAKNM Xe AomkeH BbiTe cTaHgapT
5G

MNpo6a nepa

Ewe paneko He BCE SHTY3MaCTbl MNO-
npo6osanu, 410 Takoe 4G, a KoMmnaHusa
Samsung yxe paspabotana TEeXHONOrMI0
ana 5G cetei u 3asewna, 4to o 2020 r.
BMNONHE BO3MOXHO 3aNyCTUTE KOMMEpYe-
ckme cetun. TexHonorus, paspaboraHHas 8
Samsung, noasonser obecneYywTtb CKo-
pOCTEL Mepepaywn padHbix ao 1 eut/c u
Gonee B ananasoHe 28 My, — B 30He Aewn-
cTEMA Ba30BOWN CTAHLMK Paauycom 2 KM.

Paasymeetcs, Samsung He eOuHCTBEH-
Has KOMNaHws, koTopas paspabaTbiBaer
5G. HepaBHo snoHckwii onepatop NTT
DoCoMo oBBsiBun, STO yCnewHo nNpoBen
TECTOBbLIE NEpPefaqy AaHHbLIX HA CKOPOCTH
10 MBut/c B prwanasorHe 11 My ¢ ucnone-
3osaHvem nonocsl 400 MI'y, Ho "HacTos-
wero” 5G cnenyert xaats He patee 2020
Bce ynupaeTtcsa u B pa3paboTtky TeXHoNo-
TWiA, U B NPUHATWE CTaHAapTa, Ho B Niobom
cny4ae Mup O0MKeH yBUAETb "CKOPOCTH B
cT0 pa3 6Gonblwe HeHeWHWXx Ha ¢oHe
TBICAYEKPATHOro YBENWYEeHWA MNoneaHown
EMKOCTH ceTu”.

B koHUe OKTABPS yxe 3HAKOMBIA Ham
no cTpaHuuam XypHana samecTuTens
npeacenarens  CcoBeTa AWPEKTOpPOB
Huawei Technologies 1 ncnonHuTensHbIA
avpektop Ken Xy coobwwmn, 4TO COTHM
WHXEHEPOB KOMMNaHnn TPYAATCH YXe He-
CKONLKO NeT Hag TexHonoruen 5G. Boinm
66l paguosacToTel, M Torga 8 2020
Huawei Gyner rotoBa K KOMMEPYECKoOMY
BHEAPEHWIO TeXHoNnoruw, crnocobHon
obecneynTb nepeaady AaHHbIX CO CKOPOo-
cteio 10 IBut/c. Komnanws obvasuna o
TOM, 4T0 06BEM MHBECTULIMIA B MCCNEeo-
BaHuA atol TexHonoruu k 2018 r. cocra-
BuT 600 maH ponn. OH 3amMeTUn Takxe,
4TO HecMoTps Ha OypHoe passuTue
ceTei nepepadYn AOaHHbIX B TeveHue
nocneaHux 20 net, uudposoe 0bLECTRO
BCE eLe HaxoauTcs B cTagun OeTcTea.
CeroaHs WHTepHeT BLICTYNaeT OCHOB-
HbIM WCTOYHUKOM noTpebnenus mHpop-
mauuu, LudpoBbIx passnevyeHii n anek-
TPOHHOW KOMMEpPLUWK. TeXHONOrMKn CBA3N

CNyXaT WHCTPYMEHTOM ynyuwieHus adg-
dektmeHocTH Guaneca. Ho cnepylowwiia
artan pa3sutns uudposoro obuwectsea
MNOAHWUMET WCKYCCTBEHHBLIA WHTENNEKT W
6asay 3HaHWii HAa HOBBLIN YPOBEHb, H4TO
Takxe notpebyert o4eHb BLICTPbIX ceTen.
MobuneHelie  ycTpoWcTBa nepectanu
ObiTk NPOCTO CPEACTEOM CBSI3W, a npe-
BPaTUNMCb B WMCKYCHLIW WHCTPYMEHT
notpebnexus uHbopMauun, paclumpas
BO3MOXHOCTW Yenoeeka. Hocumele ycr-
pPOWCTEA, BPOAE HYaCOB WKW O4KOB, CTaHyT
HOBbIM MPOU3BOACTBEHHLIM Hanpasne-
HMeM W TeHaeHuuei B mope. Co-
BPEMEHHbLIE KOMMLIOTEPHLIE CUCTEMBbI
BCE Ny4lle B3aUMOJENCTBYIOT C Yenoee-
KOM W Ha4yMHaioT pacno3HasaTtb CMbICH
PEYEBLIX BLIPAXEHWW. DTU HOBLIE YCT-
poncTea nMoMorytT obneriynte BeINOnNHe-
HWEe MHOrux nencTeuin. PaHee ymcTBeH-
HblE AOCTMXEHWs COBEPLUANMCHL HanpsA-
XKEeHWEM WHTENNEeKTa OQHOro WNu He-
ckonbkux niopgen. B Gyayuem nossures
HOBbIA TUMN KONEKTUBHOIO MbILUNEHWS:
YEnoBeKa M MCKYCCTBEHHOTO MHTENNek-
Ta, ONepUPYLLETr0 OrPOMHBIMK Maccu-
Bamu padHbix. KoHkypeHTocnocob-
HOCTL B BU3Hece 1 ycnewHocTs B Hayke
ByayT onpepenaTees YMEeHUEM UCNofb-
30Batb 39TW HOBbLIE BO3MOXHOCTW.
Kcratn, 6ussec-nnads Huawei no ne-
pexopy Ha cetu 5G coBnapaiT ¢ KOM-
Mepyeckon nporpammoi Samsung w
sapavyamn Esponeickoro Cowsa. C
yero 6l aT0?

[leno B TOM, 4TO "HaWrpaBLIMCL” B CBOE
BPEeMA C HEeCThIKYEMbIMW cTaHpapTami
2G/3G/4G w3 “"cyHoyka' mMoOBWNBHON
WHOYCTPUK, KaXOslid crneunanvucT B 3Ton
o6nacTu XOpoLo MOHWMAEeT, 4To Tenepb
HYXHa koonepauws mexay paspaboTtyu-
Kamu pasHbix nogcucteM. Kpome Toro. c
paseuTMem MOBMNBHBIX CETEn 1 KX atan-
TAaUMEen K HOBBLIM TUMam YCTPOWCTE W YCNyT
OT MHTENNEKTYaNbHBIX 3NEKTPOCYETYMKOB,
asToMOBUNEN W NOAKMOYEHHBIX BLITOBBLIX
npubopos A0 MPOMBILLNEHHLIX 0DLEeKTOB
noaxog “ofoHa TEXHONOrWS HA BCE CryHaun
HM3HKW" (KaK 3TO NPaKTUKYeTCH CeroaHs)
TYT BpSiA N1 MoxeT BbiTb 3 PeKTUBHBLIM.
B 0AWHO4YKY HWMKTO HE MOTHHET 3TOT BO3
npobnem. K ToMy Xe, no npoHun cyasbs,
YK€ CYLIECTBYIOT HECKONIbKO NEPCnexKTUB-
HbIX MPOEKTOB CUCTEM, NPETEHAYIOLMX Ha
Ha3saHue 5G.

W 3peck, KcTati, HenuLLHE BCOMHUTE,
YeM 3aKOHYWNUCH Mpeabiaylme “vHTer-
pauuoHHbIe ycTpemneHws”™ w3 cepuu
"xotenu, kak nyywe” B 3G (B urore nony-
YUAW NATE CTAHAAPTOR pagvouHTepdeit-
cos IMT-2000) v 4G (pmBa craHpaprta
pagwowHTepdencoe — LTE w IEEE
802.16m). Tem He MeHee ecTb Hagexna,
4YTO BCce paspaboTyvku B UTOre OOroeo-
PATCH 0 4EM-TO efuHoM, Tem Bonee 4To
npov3olwenliee 3a nocnegHwe rogsi
CEepLE3HOE COKpalleHWe Ynucna KpynHen-
LWKWX MOCTaBLUWKOB 0BOPYAOBaHUS MO-
6MNBHOWN CBSI3M W POCT KOHKYPEHLKW BPAL,
nn nossonsTt "pasbaszapusBarte”’ UHBECTW-
umK, 1 ase "naptum 5G” oHK yxe He Npo-
KOPMSIT.

B obuiem, cTparermiecku gymaiowue
noaM M3 MOBUNBHON WHAYCTPUW PELLn-
nu, 4to k 2020 . HavyHETcA BHeapeHue
cTaHpapToB 5G, KOTOpPLIE A0NXHLI NOTeC-
HWTL HbIHE OENCTBYIOWWE CcTaHaapTbl
cemencTea 4G/LTE. Y1o xe oHW npuay-
Manu?




Yurarenwu, npucnaswune B pegakynio niobbie naTe N3
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Ha O4MH U3 NPU30B.

Mokywasck Ha "cBaToE”

B wccneposarensckom ueHtpe Bell
Labs komnanuu Alcatel-Lucent yeepeHbl,
4yro TexHonorvm 5G 3acTassiT nNepecMmoT-
peTk xapakTep ceTtei MoBMNEHOW CBA3K U
¥ crnocoBbbl NOAKNOYEHWS K CETAM MOBWNb-
HEIX yecTponcTe. Toxoxe, nNpu nepexone k
5G NpMOeTcs 0TKasaTsCs OT CAMOro MnoHs-
Tvs "coToBas cBA3k”, o3Havalowero Habop
npuemonepenaotmx BasoBbIX CTaHUMA C
COOTBETCTBYIOLWMW 30HaMW MOKPLITUA
TepputopuK. Tak BoT, uHxeHepsl Bell Labs
cuUTaloT, 4To B Byaylien cetn yCTponcTeo
(4enoBek uWnK MawwHa) cMoxeT obmMeHu-
BaTbCH MHOrMOYMCNEHHBIMKW  MOTOKaMu
wHpOopMaLMK NOCPEACTBOM PasHOPOAHLIX
KOMMYHWKAUMOHHbIX Y3N0B. 3TO Noapasy-
MEBAeT OpPraHn3aLmio HENOCPEACTBEHHBIX
COEAMHEHWIA MeXay pasnuM4HbIMU YCTROW-
cTeamu (BNpo4eM, O4EeBWOHO, HE BCEMM,
nocemy 6a3oBble CTaHUMK BCE Xe rae-Tto
ocTaHytca). Takwe yctpoicTea Gyayt
CamOCTOATENbHO PeLlaTh, KOrna W Kakum
ofpazom HeobxoAWMO nepefatb WK Mo-
Ny4UTE MHopMaLMD. Hanpumep, aTtymkm
ByayT aBTOMaTUHECKM BLIrPYXaTh AaHHbIE
Ha cepeep U T. 4. B peaynsrare cTpykTypa
ceTu nepecraHeT BTk AYeNCTO-OpUeHTH-
POBaHHOW W CTAHET YCTPOWCTBO-OPUEHTU-
poBaHHOW. 410 Ha BTO CkaxyT Te cnyx6bi,
KOTOpbIe 0BecneynBaloT Takue Meponpus-
Tusl, kak COPM (cokp. ot Cuctema TexHu-
Yeckux cpeacts ans obecnevyeHnn (yHk-
LMK onepaTuBHO-PO3bICKHBIX MEpOonpus-
W), Npaeaa, He coobluaeTcs.

MNpegnonaraercs Takxe, 4TO YyCTPOMCT-
Ba B cetax 5G Byayr paborark oaHoBpe-
MEHHO B HECKONbLKWX AuanasoHax 4acTorT,
WCNONb3ys, K NpyMMepy, OAWH Auanas3oH
ANA opraHvu3auvu kaHana “Beepx”, a opy-
ro — pnsi kadana "BHu3”. Tak cetn Byper
ner4e "nopcrTpavBartbca” nog 3anpock
KaXO0ro HaxXoAsLLEerocH B 30He e€ AencT-
Bus MobunbHoro yctpoiictea. Kpome Toro,
UccnenoBarteny NpeAcKkasLIsaloT dansHen-
wee pacnpocTpaHeHue M3BECTHON eLle no
4G vexHonoruu MIMO (awrn. Multiple
Input Multiple Output — Mertog npo-
CTPaHCTBEHHOrO KOAWPOBaHWA CuUrHana),
MO3BONAIOLLIEN NepefasaTs U NPUHKUMATL
[aHHLIE C NOMOLWLLI HECKONMBbKUX aHTeHH
OOHOBPEMEHHO W TEM CaMbiM YBENWHMBATL
nponyckHyto cnocobHocTe. PacnpocTpaxe-
HWE 3TOWN TEXHONOMW NPUBEAET K TOMY, HTO
pasmMepbl aHTeHH ByayT yBeNnuYMBaTLCA.

Mpoexr METIS

Yxe cerogHs pap koMnaduvia paspaba-
ThIBAIOT TEXHONornn 5G B pamkax mexay-
HapopHoro npoekta METIS (Mobile and
wireless communications Enablers for the
Twenty-twenty information Society wnw
"Cnocobbl peanuaaumm mobunbHoi 1 Gec-
NPOBOAHOW CBH3M B WMHPOPMaLMOHHOM
obuwectee-2020"). lNMoxoxe, Ha cerogHs
3T0 camblil GONbLIOKW NPOEKT TAKOro poaa.
B METIS BxopsiT, B 4acTHOCTH, BCE Te Xe
KpynHeiwme paspabotumku:  Alcatel-
Lucent, Ericsson, Huawei, Nokia 1 NSN,
komnaHuu-onepatopbl Deutsche Telekom
(fepmanwus), Orange (PpaHuws), Telecom
Italia (Mtanus), Telefonica (Mcnavms) n NTT
DoCoMo (AnoHua), a Takxke oaHa asToMo-
6unectpouTensHas ¢pupma B nuue BMW n
13 akapemMudeckux opradusauuin. Poc-
CUCKMX onepatopos, obutatenen Ckon-

» KOBO, NnpeacTasuteneit PAH n apyrix opra-
A

HU3aumin B METIS HeT, 4TOo, noxoxe, nuul-
HWW pa3 CBWAETEeNLCTBYET O peansHOM
MONOXEHWW OEN B OTEHECTBEHHOW OTpacnm
CBA3W (MMEHHO B OTPacnu, a He B CeTX, C
KOTOPBIMMW KaK pa3 BCE [OBOSLHO XOPOLLO).

KoHcopuwym METIS, cospaHHbIin OnsiTh
xe EBpPOCOI030M, yXe NonyHun rpaHT B pas-
mepe 16 MnH eBpo Ha paspaboTKy TeXHoNo-
rm 5G, koTopas ByaeT CyLUeCTBEHHO OTNU-
yatscA oT LTE Advanced HosbIM panwo-
uHTEpPdENCcoM, MCNONL30BAHWEM HOBEN-
LUMX PAAMOTEXHONOTMIA TUNA reTepOreHHbLIX
v mesh-ceten (korna aboHeHTCKWe TepMu-
Hanbl MOTyT MCNONL30BATLCA KaK CETeBLIe
Yanbl, CBA3LIBAACH HENOCPEACTBEHHO APYr C
OpYroM, mMuHys GasoByio CTaHuMio), no-
CTPOEHHLIX Ha BUPTYansHoi ocHoee. Obec-
re4eHe BLICOKOro Ka4ecTsa CBA3K JocTyna
cTaHeT BO3MOXHbLIM Bnarogaps BHEAPEeHWIo
TEXHONOrMW WHTENNEKTYaNbHBIX a8HTeHH C
BONBLLMM YWCNOM YNPaBNSEMBbIX 3MeMeH-
TOB, OCBOEHWIO HOBbIX AuanasoHoe Gonee
BLICOKOW CTEMEHW KOOPAWHUPOBaHWA
mexay 6azosbiMK cTaHupsamy. OfHMM 13
OCHOBHbLIX HanpasneHwin uccnegoBaHuii
craHeT paapabotka koHuenuun cynep-
NNoTHbLIX ceTen (super-dense networks) ons
o6cnyx1BaHua aboHeHTOB MEranon1cos, a
Take cozpaHwe "obnadHbiX” cucTem pa-
nvopoctyna (Cloud-BAN), vcnonbayloLLmx
pasnuyHele (parMeHTel paguocnekTpa B
3aBMCUMOCTI OT MX JOCTYMHOCTW W OT 3aka-
3aHHBIX CepBUCoB (B 06LUEM, NO cUTyaLm).
WHTepecHsIM obellaeT crats asToMobunb-
HbIiA BApWaHT 3TUX WCCNenoBaHuii, B KOTO-
POM peyb MAET O PasBUTUKN TEXHONOrWIA
“vehicle-to-vehicle” (4To BykeanbHo o3Haya-
eT "oT ogHoro asTomMobuna kK apyromy”),
npespaLlaowmx asToMobunmn 13 TepMmuHa-
NIOB B MPOMEXYTOYHLIE Y3Nbl CBA3W.
Cepbé3Hoe BHUMaHwe Oyper ypensaTbes
TPAHCMOPTHLIM  CETAM, NOCKONbKY OHW
[LOMKHBI HE TONBKO NPONYCTUTL BECh CreHe-
pUpoBaHHLIA Tpaduk, HO U Takke obec-
ne4uBaTs Mansie aanepxkn. B pape cnyya-
eB WMEEeT CMbICn opraHu3auwa obmeHa
JAaHHLIMW HE NOCPeacTBOM MHMPACTPYKTY-
pPbl CETW, @ HENOCPEACTBEHHO Mexay
YCTPOWCTBAMM MO NPOTOKOANY "YyCTPOWCTEO-
yecTponcTeo” (Device-to-Device unn D2D). B
LeNax onmuMmuaaumm cetein n obecnedeHms
Marnbix 3HA4YEHUI BPEeMEHW 3a0epXKu (XoTs
Bkl He ANA BCEX MoNb3oBaTenei, a MMeHHo
ON15 TEX, KOMY 3TO BeNCTBUTENLHO HeobXo-
AnMMo) ByaeT W3MEHSITLCA COOTHOLUEeHWe
MEXAY YNpaBnsioLLMM KaHanoM, KogMpoBa-
HWEM, a0anTUBHON MOLYNALMEI 1 yripaBne-
HUEM papuopecypcamu. Tam, rae Heobxo-
AMMO KpaiHe manoe Bpems 3afepXku,
Hanpumep, 1 Mc unu meHee, ByaeT ncnonk-
30BaTLCA HOBARA TEXHONOMWA, NO3BONAIOLLERA
obecneunts Gonee KOPOTKWE BPEMEHHLIe
WHTEpBansl nepefayn gaHHbix. lMukoBas
CKOpOCTL Kadana "BHWM3" pnonkHa ObiTh
10 I'éur/c, kaHana "Beepx” — 5 BuT/C.

B uenom nnaHupyeTcs peLunTb Lensii
PAA TEXHUHECKMX 3aaaY, 4Tobbl foBUTECSA:

— adPEKTUBHOCTM, KOTOPAS NOIBONKU-
na Bkl NOCTOSIHHO HapalwmeaTe EMKOCTL
NpW COXPaHeHUN NPUEMITIEMOI CTOWUMOC-
TV NPOEKTa ¥ W3NY4aeMoil MOLLIHOCTH;

— MaclwTabupyemocTi, oTeevaloulen
obwupHomy Habopy TpeboBaHwin, Heaa-
BUCKMMO OT 0BLEma Tpaduka;

— ruBKOCTU NPK BHINONHEHWU NPUHLM-
MUanbHO PasHbiX CyLecTBeHHbIX Tpebo-
BaHWiA, Hanpumep, K AOCTYNHOCTH, MO-
BUNLHOCTW, KAYeCTBY YCNYru, a Takxke
pasnuyHLIX cueHapues obecnyxmBaHMa.

Cuctembl 5G GyayT "9KOHOMHBIMW",
NoOcKoNkLKY cobupalTcs WCNonL30BaTh
YXKE CYLLECTBYIOLLME TEXHONOTW MOBKUNB-
HoW W BGecnpoBopHon cesasu 2G/3G/4G
(GSM, UMTS/HSPA, LTE, LTE-Advanced),
a Takxe Bcé obwupHoe cemencteo Wi-Fi,
LOMONHAA WX HOBbIMW  TEXHONOrMAMW
paguoaocTyna, npeaHasHa4yeHHsIMA ons
Kaxaoro OTAENLHOro cueHapua oBcnyxu-
BaHWA Nonb3oBarenei. Yxe ceiyac noHaT-
HO, 4TO HOBbLIE PAAMOTEXHONOMMW LOMKHGI
GyayT MCMoNL30BaTh PaguoKaHansl WpK-
HOW B HECKONBLKO COTeH merarepl (C Bo3-
MOXHOCTHIO PACLUMPEHUA [0 HECKOALKMX
rurarepu). Beab yxe npu paapaboTke Tex-
Honorun LTE-Advanced agdextnesHocTs
WMCNONL30BAHWA PaAMOCNEKTPa BrNOTHYIO
npubnMannace K TEOPETUHECKWUM npene-
nam, ycraHoeneHHeim Knopom LlewHo-
HOM, W TENepb NyTk K AafNkHENLLEMY yBe-
NWHEHWIO CKOpOCTEN nepegasqu nHdopma-
LMK TONBKO OAWH — PAaCLUMPATE NONocy 1
WOTW B BLICOKWME AMAnNasoHbl paauoHacToT
(10...100 Ny). STo nozeoONsET Npeanono-
KUTb, 4TO NoaobHee dparmeHTsl ceten 5G
BynyT coCToAThL M3 MHOXecTBa GasoBbix
CTaHLMIA NPaKTUHECcKn Ha kaxaom dboHap-
HOM cTonBe WK cTeHe AoMa W B KaXA0n
komHate. Hy a B pexwme mash-cetn n
camu NonsL30BaTeny CTaHyT BLICTYNaTb B
Ka4yecTee TPaH3uTHOW 6Ga30BOI CTaHUMK.
CeepxnnoTHele cety ByayT ucnonb3osars
nepenoBble CETeBble pelleHus, Hanpu-
MEp, TEXHONOrMK MHTErpupoBaHHbIX Bec-
MPOBOAHBLIX MHOrOKaHankHLIX TPaHCNopT-
Hbix cetei Multi-hop w ycoseplueHCTBO-
BaHHbIE TEXHONOIMW KOOPAWMHWPOBAHWA
paboTsl 6a30BbLIX CTAHLMIA.

lMnavnpyemas nNpoaoONXUTENLHOCTL
npoekta — 30 mecsues, ¢ oceHn 2012 .
0o koHua anpens 2015 r., korpa Gyper
soipabotana obuwan koHuenuus 5G, onu-
caHbl ¢yHOaMeHTanbHBIE OCHOBLI NO-
cnenHe n paspabotaH KoHUenT cucte-
Mbl. Bcé ato Bypner npepcrasneHo Ha
BCEMWUPHOW Pagno4acToTHOW KoHpepeH-
umm WCR'2015, rge, o4eBuaHo, NOWger
peyb 0 BegeneHun nog 5G vccneposaH-
HbIX W NEepPCneKTUBHLIX AManasoHoB pa-
Avouactor. C 2015 no 2018 r. 6yner
NPOBOAUTBCHA ONTUMW3ALUA CUCTEMBI,
CTaHAapTUaaums, UCNLITaHWs C OAHOBpe-
MEHHbLIM YTOYHEHWEM W pasBUTUEM ee
napagurmet. B 2018—2020 rr. oxupaeTcs
paseepThIBaHNE W NONEBbLIE MCNBITAHWSA,

Bkpatue uenw npoekta 5G METIS
nyqwe Buipasute B undpax. Urak, Tpeby-
eTCH CrPOeKTUPOBaThL KOHUENT CUCTEMBI,
koTopas Bkl nopnepxueana;

— B 1000 paz Gonbwwin 06bEM MO-
BunebHOro Tpaduka AaHHbIX HA eauHULY
nnowanu;

— B 10...100 paz Gonswee npenenk-
HOE 4YMCNO NOAKNOYEHHBIX YCTPOWCTB;

— B 10...100 pas Gonee BhiCOKWE
cpefHuWe CKOPOCTW, AOCTYMNHLIE NONL30-
BaTenam; >

— B 10 paa 60nbLYI0 NPOAOCMKUTENb-
HOCTb paboThl MANOMOLLUHBIX MYSETUME-
AWiAHBIX yCTpocTB Bes noasapanku;

— 5-kpaTHOE COoKpalUeHne 3a0epxKu.

Mexay y4acTHUKamMu NnpoekTa CyLuecT-
BYeT pasgenedve tpyna. B vactHocTi,
DoCoMo saHumaeTtcs cueHapusmu o6-
ClyX1BaHWUA NONLIOBATENEN N KPUTEPUA-
MK KayecTea, Huawei paapabarsiBaeT koH-
uent paguouwHTepdenca, Alcatel-Lucent
nayqaetr MIMO, NSN paspabGarteigaer
multi-RAT (aTo cuCTEMBI C MHOXECTBOM



0AHOBPEMEHHO WCNOoMb3yEMBLIX paguo-
TEXHOMOrMIA A0CTYNa), Ha KoTopsix ByayT
OCHOBaHbl reteporeHHble cetu, Nokia
WuccneayeT Noaxoasiluve panuoYacToT-
Hble aanasoHel, Ericsson paspabarteigaeTt
obwmii an3anH cuctembl U obecneveHne
NPOM3BOANTENLHOCTW ee paboTel, a Takxe
3aHMMaeTca cTaHaapTuaauven v Bonpo-
camu perynupoeaHma. Hy a 8 utore pea-
nu3auuws npoekta METIS wnu "5G «
2020 . cpenaet BO3MOXHBIM  He-
OrpaHuyeHHbIn AoCTyn K uHdopmaumn,
Bripoyem, 310 HE eAVHCTBEHHbIN NMPOEKT.

Mpoekr 5GIC

OtcyrcTeue onepatopa Vodafone
(BenukobGpuranua) B npoekte METIS obb-
ACHAETCH COGCTBEHHLIMK  MOMNbITKAMMW
CoenuHénHoro KoponeecTea paspabartsi-
Bartk 5G B pamkax npoexTa 5GIC, koTopbii
craptoean B oktsbpe 2012 r. 8 Wccneno-
BaTenbLCKOM LieHTpe cuctem cesian CCSR B
rpadeTee Cyppen. Kpome npaBuTenscTea,
CPEeACcTBa NOCTYNAT OT rPYNbl KOMNaHWiA, B
koTopyto BxopaT Samsung, Fukitsu Labo-
ratories Europe, Rohde & Schwarz,
Telefonica Europe v AIRCOM International.

Mpoektr 5GIC npeanonaraetr passu-
BaTb KOHUeNuuio 5G no Tpem KninHesbiM
HanpasneHuam:

— MOBLILWEHWE CKOPOCTW nepenasvn
AanHbix ao 10 rewr/c Ha coTy (nons3osa-
Tensm ByneTt AOCTYrNHa CKOPOCTL nepena-
4K paHHbIX okono 200 MBuT/c);

— WMCNoNb3oRaHue guanazoHos CBY u
YBY;

— MoBbilleHWe 3HeproadPekTuBHOC-
T CETH B LIENSX CHUKEHWS ONEPaLIMOHHBIX

RCB
3AKA3AB
MEYATHBIE

MAATIY HAC,
Bbl MPUOBPETETE:

Y| KAYECTBO

(¥] CKOPOCTb
v! BbICOKYHO
TEXHONOTUI0

WWW.BRANDNER.EE

HALLUW NEYATHBIE NNATbI
PABOTAIOT KAK B HEBE,
TAK W HA 3EMNE! 1“

3arpart Ha cogepXaHne OrpoMHoOro Y1Mcena
Manelx COT

MpoekT ISRA

AmMepukaHckas WHOYCTpUA He morna
OCTATLCA B CTOPOHE OT TAKOro 3axBarhbi-
BaIOLLEro AencTea, kak 5G. B uione npolu-
noro roga komnadws Intel, w3eectHas
CBOMMW BKNafamMiu B paspaboTky TEXHONO-
run Wi-Fi 1 WiMax, obbsiBina o coapgaHnm
AnbsiHCa CTpaTeruy4eckux uccnenoBaHuin
(Intel Strategic Research Alliance, ISRA).
OH ofwepgubun younua Gonbluoro sucna
Hay4HbIX UEHTPOB (yHuBepcuTeTsl HOxHOoN
KanudopHun, Heio-Wopka, lNMpuHcTtoHa,
Crandopaa, MnnuHoiica, Texaca, Momney
Pabpa na BapcenoHel 1 Ap.) U psaga MecT-
HbIX MOBUNBHLIX OnepaTtopos (npexpe
Bcero, Verizon) no co3gaHuio TEXHONOTUMK,
obecnevvBaioLLen, Kak u B Apyrux nogob-
HbIX NPOEKTaX, MHOrOKPaTHOE YBEnu4YeHue
NPONYCKHOW cnocoBHOCTY CeTH, NoCTUXKE-
HWE BLICOKOro Ka4ecTea obcnyxueaHus 8o
BCEI CeTW BHE 3aBUCHMOCTW OT MEeCcTomno-
NOXEHWA MNONbL30BATENA WM MOMEX OT ero
KONMer, a TaKxe afganTauvio kayecTea yc-
NYr K UCrons3yemsim noTpeburensmm npu-
noxeHuam, 4Tobbl obecneynTs TeM cambim
MaKcUManbHy 3G eKTUBHOCTE Nepeaasn
wHhopmaumMM B cetn. [NepBoHavanbHbie
Bnoxexus Intel B npoexT ISRA, craprosas-
wwni 8 2013 1., cocTaensaioT 3 MAH gonn.

OCHOBHOM BONPOC paguoTEXHUKU

Bcé ato Xopolo, HO Ha Kakux xe
yactotax BCE ato GyneT peanusoBaHo,
BEAb AOCTYMNHbLIX AVANa3oHOB B Pa3BUTHIX

CTpaHax Mypa npakTUHecKn He 0CTanock?
Ha npepcrosiein 8 2015 r. BCceMUpHON
PaAMoHaCTOTHON KOHDEPEeHLMU OPUeHTU-
POBOYHO MOTrYT BbiTe PacCMOTPEHb!
BOMNPOCHI UCNONb30BaHuA B ceTax 5G cne-
LOYIOLWMX PaAMOHaCTOTHLIX AWanas3oHoB:
9,9—10,6; 11; 17,1—17.3; 17,7—19,7;
21,2—21,4; 27—29,5; 31—31.,3; 31,8—
33.4; 36—37,0; 37—39,5; 40,5—50,2;
50,4—52,6; 55,78—57; 57—71; 71—76;
81—86 Nu,. OgHWM 13 kpuTepueB oTbopa
BYAEeT CHATATLCH HANMYMe HENPEepPLIBHOrO
pagmnocnexkTpa B Nofioce HECKONLKO COTEH
merarepl, B auanasoHax Hike 40,5 My u
B nonoce He mexee 1 MU — Beiwe. Pac-
CMOTPEHWIO NOANEexarT kak napHele (ana
4ACTOTHOro paspeneHnn kaHanos "seepx”
1 "BHKM3" — FDD), Tak n HenapHbie (TDD)
yHaCcTKW paguocnexkTpa.

Hapexpa nporpeccueHoro
yenope4yectea

Bhilwe mbl BUOenu uenslii Habop pas-
NW4HBLIX MPOEKTOB NO CO3OAHUIO TEXHONO-
rmin 1 ceten 5G. Bes coMHeHWs, Y4TO-TO
obsisarencHo nonyuutes. W xopolwo Bbl,
4yToBbl BCE paspaboTyuky npuwnm K "ob-
uieMy 3HameHaTenio”, a NporpeccusHoe
YENOBEYECTBO NONYYMno Gbl eanHBIin K
OAHO3Ha4HLIN cTaHpapT 5G, NycTe U 00bL-
E0MHSIOWMIA MCMONBL3YIoWMWECH B HaCTO-
fAllee BpemMs BO BCEM MMPE TEeXHONOormu
MOBMNLHON CBA3N.

Mo marepuanam METIS2020, Ericsson,
Huawei, PCWeek, ITRN, mForum,
TechCrunch, Samsung, ICOM.

VO PEKﬂAMO

Tpu pemamumx Maxe'ra
8 2014 rogﬁ
no CNEUMANBHOMW LIEHE!
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PA3MECTUTE[EAW Y|PEKNTAMY
HAJCTPAHMLLA X
DKYPHANAL'PARMO !

Mpurnawaem K COTPyAHUUYECTBY
pPeK/fiaMHble areHTCcrBea.
C ycrioBusimu pasmeLyeHns peKsiamsl Bbl
MOXeTe O3HaKOMMTbCSI Ha Hallem cailTe

www.radio.ru/advertf

CToMMOCTE MOAYNLHOM pexKnambl MOXHO
onpenennTs,
CUMBOJIOB B 0ObSBNeHUN (BKAO4Yasi 3HAaKU
npenuHaunsa n npobesibl) Ha Ko3gPuUMeHT 3.

Bot npumep ansa obvasnenus B 257 CUMBOJIOB:

257 x 3=771 py6.

3ra CyMMa v nognexur onnarte.
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CnyTHUKOBbLIE pecuBepbl

DRE-5000/5500,

m GS-7300.

DRS-5001/5003

YCTpOMCTBO U PEMOHT

B. ®EAOPOB, r. JInneux

a NIM-mopynu Heobxopumo noparb
HanpsxeHua 5 £ 0,25, 3,3 £ 0,165 n
2,5+ 0,125 B. MNoTrpebnsiemMsbii OT HUX TOK
He npesbiwaet 220, 50 1 350 MA cooTeeT-
cTeeHHo. C ueneio ycroiymsoin pabotsl
BXOAHbIX Lenein HanpaxeHwe 5 B npoxo-
LWT Yepes NnoMexonoaaesn\iowmin punsrp.
Ans npumepa sun nnatsl NIM-moayns
EDS-1547FF1B+ npeacraeneH Ha puc. 6.
Pasmepsl 1 Hymepauus BbIBOOOB 0Boux
(OHW OpWMHAKOBLI) MOAYNEn ykaszaHbl Ha
puc. 7. OyHKUMOHANBHBIE HA3HAYeHWA
BLIBOLOB Nepe4vncneHbl 8 Tabn. 1
MNpuHUMNWansHLIE CXEeMbl  MOAynewu
EDS-SS21SAP n EDS-1547FF1B+ nokaaa-
HEl HA puc. 8 1 9 cooTBETCTEEHHO. Bxop-

. HOW curHan MY nogaH Ha BXOOHOW yCunu-

TEeNb, KOMNEHCHMPYIOLLMIA 3aTyxaHue B kabe-
ne cHwikenus. On cobpand Ha CBY-tpan-
auctope VT1. CurHan ¢ BeIXoaa ycunu-
TENA nocTynaer 4epe3 CUMMETPUYHBLIN
penutens-tpaschpopmatop LEL7R8 wa
pasbeém pns noaknioYeHuss BTOPOro
pecueepa w Ha PY-npeobBpasosartens
D1. ®HY L1—L3C3C7C17C18 B monyne
EDS-SS21SAP (L1—L3C5—C7C15—C17
ona EDS-1547FF1B+) npeporvepawawoT
NpoHWKHOBeHWe konebauuin CBY B uenu
NUTaHWA.

Yactora revepoauHa opMupyeTca B
D1 yerpoincteom PAMY. OHa onpepenser
HOMEP NPUHWUMaEMOro KaHana, a ycTaHas-
nuBaloT eé no wwuHe I°C. Mepsas netns

pasnsemoro HanpsixeHuem, B D1. Yctpoi-
cTeo APY nogaepxveaer aMmnnnTyay cur-
Hanos | 1 Q Ha Buixone npecbpazosartens
PY nocTosiHHOM Npu N3MEHEHWW BXOOHOMO
curHana B npeaenax -65...-25 nbmBT.

~ Mukpocxema D1 ynpaensietcs no LumHe
I°C 4epes petpaxcnsTop (penutep) B D2,
PaGota yanos D1 cuHxpoHusupyetcs o6-
pasuoBLIM reHeparopom, crabunuanpo-
BaHHLIM KBApUEBLIM pe3aoHatopom BQ1.
3tn ke konebaHusn CUHXPOHWU3WUPYIOT M
penmopynatop B D2,

C Bbixopa PY-npeo6GpasoBatens cur-
Hansl | 1 Q nocTynaioT Ha Mukpocxemy D2,
npeobpa3ayioLlyio ux B curHan TS. Bxopa-
Hbl€ CUrHansLl oLUMpPOBLIBAIOTCA CABOEH-
Heim ALIM, BOCCTaHasnuBalOTCA HecyLas
W TakTupylowme uMmnynscel. denvrens
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APY COCTOMT M3 AETEKTOpPa W yCUnuTens-
dopmuposatens B aemoaynstope D2 u
UCNONHUTENBHOW Liernu — YCUNUTens, yn-

umau%gq

R20—R22 3apaet nHTepsan HanpsixkeHuin,
B KOTOPOM NPOUCXOANUT NpeobpasosaHne.
Hanee umdpoBoi curHan NpPoxoanT uenm



Tabnuua 1

BuiBopg, 0OB6o3HauYeHue HaznaueHune
A — Bxon PY, 950...2150 My
B - Buixog PY (LOOP — obxon)
1 B1B MuTaHve KoHBEpPTEPa OT BEAOMOTO
pecueepa (ebixoq LOOP)
2 B1A LitatHoe nuTaHve KoHBepTepa
3,4,6,7, 10 NC He vcnonbaytotca
5 B2 MurarHre asanoroeoi YacTu +5 B (BxogHow
yewnutens, STB6000)
8 SDA CurHan gaxHbIX Wikbl I'C
9 SCL CurHan CUHXPOHM3aLMM Wuksl I°C
11 B3 HanpsokeHve nuTaHua UupoBoit YacTm
STx0288 +3,3 B
12 F22 Beixopn curHana 22 kl'y
13 B3 HanpseHue nuTaHus umMdpoBoii YacTu
STx0288 +2,5B
14—21 D0—D7 Buixogel paspsgoe D0—D7 TS
22 BCLK TakroBbli Bbixoa TS
23 DIP CurHans! aanHbix (1 — Ha euixogax DO—D7,
0 — BuTbI YETHOCTH)
CurHan nepeoro naketa 8 TS (1 — dnar
= STROUT nepeoro nakera)
CurHan nakeTHol owmnbkm TS (1 — naker
25 ERROR HeKoppeKTen)
26 RESET AnnapaTHei cbpoc STx0288

KOMMEHCaLUUN CMELLEHUS NOCTOAHHOWN
cocTaBnsoLler, sHocumon PY-npeobpa-
3oearenem. Ha Bbixoge komneHcaropa
yCTaHOBMNEH AETEKTOp nepeon netnu APY,
YNPasnNsiowmMiA PerynupyemMsivM BXOAHBIM
yeunutenem PY-npeobpasosartens D1,

OuundposarHHele curHansl nogadsol
vYepes3 ¢puneTp Hankeucra, uHTEPNONATOP
W BTOPYIO netnio uudposon APY Ha neko-
nep Buttepbu, uenw aenepemMexeHus no
DopHKU, a Takxke y3en AekopupoBaHuA
Pupa-ConomoHa. locne KOppekTMpPOBKMW

OWKBOK CUrHan NpoxoauT KOMMeHcaTop
AHEPreTUHeCKOW ANCNEPCUN W CUHXPOWH-
BepTop. Mony4eHHsbl curHan TS nocTyna-
eT Ha Beixon NIM-mopyns. CooTeertcT-
BYIOLLIME Y3Nbl MWKPOCXEMbl OLIEHWBAIOT
Ka4ecTBO NPUHWMAEMOro kaHana, KoTo-
poe ¢dukcupyeTca B eé perucTtpax. B
moayne EDS-1547FF1B+ pononHuTens-
Hble GYHKLUNOHANBHBIE Y3Nbl AEMOAYNATO-
pa UCnonb3yloT ANA “Cnenoro” cKkaHupo-
BaHWA W TOYHOW YCTAHOBKW NapameTpos
nMpUHUMaeMoro UWMGPoBOro  curHana.
Ynpasnenve yanamu D2 obecne4yvBaeTtcs
no wwuHe I°C. Ucnonk3oeaxue eé penure-
pa B D2 yMeHbLaeT YMCno ynpasnsiowmx
NUHWIA Ans koHTpons Hag D1 v D2 ¢ vetwl-
PEX A0 ABYX.

Ana nutaHua sapa pemoaynstopa
D2 mopynsi EDS-SS21SAP wcnons3yioT
HanpsaxeHve +2,5B, a wmoayns
EDS-1547FF1B+ — +1 B, nonyyaemoe 8
cTabunuaartope C BbIXOAHLIM KoHoM VT2
M3 HanpsxkeHua +2,5 B. MNepudepuitHbie
YCTPONCTBA MUKPOCXEMbI MUATAIOTCH Ha-
npsixennem +3,3 B. MNopaya Ha Heé nuTa-
HWS NPOWUCXOAMT MO Npaewsy, NPW KOTo-
poOM MEPBLIM MNOCTYNAET HanpsxeHwe
+2,5 B, a satem +3,3 B. Buikniovaior ux 8
obpaTtHOM nopsRaxe.

YnpaeneHwe mukpocxemamu STB6000
(4epea penutep gemopynsaTopa) wu
STV0299B (STx0288 nns EDS-1547FF1B+)
obecneqvBaeTcs Hepe3 CTaHaapPTHbIN
uHtepdeiic I°‘C. O dyHKUMOHUPYET Ha
paboqux vactotax no 400 Iy, B pexvme
fast mode. ¥ STB6000 vmeloTcs HeToipe
ynpaensawowmux agpeca. WMx eoibupaior

-

M4 BXOL
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4 Tabnuua 2 YCTAHOBKOW NOCTOAHHOIO HaNpsXeHus Ha
. Hanpsxenue BAWT AOPECA BeiBOoge AS (Adress Select) B cootser-
0 wa BuiBoae AS, B [D7(MSB)[D6 | D5 | D4 | D3|D2[ D1 | DO(LSB) cTeuv c Tabn. 2. 31a pyHKuus HeobX0aW-
© IANVCHY Ma B MyNETUNPOrpaMMHBX MPUMEHEHUSX.
oy 5 B onuceiBaeMom mMoaysnie aapec Ana 3anu-
é Kopnyc 1 1/0[{0]0j0] O cu paeeH C2h, ans utenms — C3h. Cy6-
3 0.14 1 g B O o 0 o] O 0 anpecsl ynpasnsiolwWx PerucTpos ans
. 1528 1 110001 ] 0 0 3anN1cK W KOHTPOJLHBIX ANS YTEeHWs Npea-
;; He nogknioyéH 1 A0 HOS [ OMECP S8 S 0 cTasneHsl B Tabn. 3 (B HeW Takxe ykasaHbl
UTERWA 3HaveHus perucrp;m npw nogaqe Hanpsa-
KEHUA NuTaHus). YCTaHoBka B MCXoaHoe
E 2 OKgpnﬁ : : g g g g ? : COCTOSIHME W 3HAYEHWI MO YMOMHAHWIO
52 ida nepesoaut STB6000 B pexum reHepaumu
g2 15..28 1 1/{0j0[0]1] 0 1 yactoTsl 1020 MIu npu XTAL 4 MIMyu ware
%é He nogknioyéH 1 I o I e 1 ycTaHoeku GAMY 1 M,
E3 Ta6nuua 3
'E g o= Mo KOHTPONBHBIN BANT
3 PEIUCTP 3 yMorn- D7 DO
E § APEC | (a0 (MSB) D6 D5 D4 D3 D2 D1 (LSB)
i 3ATNACH
co VCO 01h COh OSCH OCK1 OCKO ODIV OSM3 | OSM2 OSM1 OSMO
. N 02h 21h N8 N7 N6 N5 N4 N3 N2 N1
. A 03h E8h NO Peseps Ad4 A3 A2 Al A0
: K R 04h 04h K1 KO R5 R4 R3 R2 R1 RO
. G 05h 07h Pesepe G3 G2 G1 GO
s F 06h 8Fh Peaeps F4 F3 F2 F1 FO
o ECL 07h DFh Peseps | DLB2 DLB1 DLBO FCL2 FCL1 FCLO
- LPEN 0Ah FBh Peseps LPEN Peseps
g XOG 0Bh 4Fh X0G | XOGV | Peseps
= 4TEHUA
% LD | | — | Peseps | ]
o




KomMmnakTHbIA aBTOMOOUNbHbIN

ycunurtensb

0. UITHATBEB, r. UsaHo-®PpaHKOBCK, YkpauHa

B crarbe onucaHa KOHCTPYKLHUSI HECJIOXHOIo0 aBTOMOOMILHOIro
CTepeoycunuTens ¢ UMNynbLCHEIM Npeobpa3oBaTeneM HarnpsXxeHus.
Ero gobaBneHue cyujecTBeHHO YBeNNYna0 MOLHOCTb YCUITUTENA HA
nonynspHeix mukpocxemax TDA7293 wnun TDA7294 — go 78 Bt Ha
Harpy3ke conporuBneHnem 4 Om, a npyMeHeHne roToBoro Kopnyca
HaMHOro ynpocTusio ero n3roToBsieHne.

E‘ aK 4acTo W CNpaBenvBo YTBEPXaaeT-
L \.cq, 3BYYaHWE LUTATHOW MAarHWTONL!
aesToMobMNA MOXET NopapoBaTk TONLKO
HEWCKYLWEHHOro cnywarens. Ha npaktuke
0OKa3bIBAETCH, YTO B BONLIWWHCTBE Cnyva-
€B peanbHOE 3Ha4YeHe BbIXOAHOW MOLLHO-
ctv YM martvtonsl He npesbiwaer 20 Br
Ha KaHan npy Harpyske COnpoTHMBAEHWEM
4 Om, a npu paboTe OT akkymynsTopa
MOLLHOCTL Napaet no 16 Br.

CobBerBeHHO, faxe npu TakoW Moul-
HOCTW MOXHO Ka4yecTBEHHO O3BYYUTb
nobon canoH asToMobuns, ecnn Bel He
NuK-(QakTop My3biKanbHeIX CUrHaN0s, A0C-
TUrAIOWMIA B OTAENbHBIX KOMMNO3WLMAX
20...25 pb. Tak, BcTpoeHHbI YM aeTomar-
HUTONL! BE3 OrpaHM4eHUa AMHAMWYECKOrO
AvanasoHa MoXeT BelAate Ao 5 Br Ha
KaHan Y4uTeieas Ka4ecTBeHHeIM pocT na-
pamMeTpoe coBpemeHHblx YM, Bonpoc

Kno4aTh xe YM k Boixojam BCTPOEHHOrO B
MarHuToNy yCUNWTens, Ha MOW B3rnsg,
HeuenecoobpasHo.

MNpepnaraemoe ycTpoWcTeo obnapaer
MUHUMANEHOW GYHKLMOHANLHOCTLIO, 0f-
HaKO MMEET paf, NONOXUTENbHBLIX NPU3Ha-
KOB: MOLLHBIN HEeCTabMNM3npPoBaHHBLIN UC-
TOYHWK NUTaHWA, XOpownin YM, MUHUManL-
Hblll pasMep Kopnyca, OTCYTCTBME HW3KO-
Ka4yeCTBEHHbLIX KOMMOHEHTOB BXOAHOro
akTMBHOro punsTpa. HoMuHanbHoe Hanps-
KEeHWe nNuTaHus cocrtasnseT +/-25 B, 4ro
0AET BO3MOXHOCTb MOBLICUTE MOLLUHOCTE
Ha Harpy3ke 4 Om no 78 BT

B omiMuMe OT MHOrMX KOHCTPYKLWIA,
onuMcaHHbIx B MIHTepHETe, aTOT AByxKaHanb-
Helll YM cobpaH B cTaHpapTHOM, OOCTYr-
HOM W HELOPOroM anoMUHUMEBOM KOpryce
dupmel Gainta, nokazaHHoMm Ha pwmc. 1.
LLnpwHa (pasmep L Ha puc. 1) — 100 mm.

Cxema ycunuTens nokasaHa Ha puc. 2.
lNpeobpasoeatens ¢ GyHKUMEN NNaBHOro
nycka cobpad Ha mukpocxeme TL494 u no-
neBblx TpaHauctopax. labaputHas MoLl-
HOCTE TpaHcdopmaTopa — okono 300 Br,
W NPUMEHEHWE ABYX Nap TPaH3MCTOPOB B
Kaxaom nneye npeobpasosarens nosso-
NAET OTAaBaTh B HArpyaky GoNbLUYIO MOLL-
HOCTk. Pac4éT TpaHcdopmaropa v Buibop
MarHMTONPOBOOA NPOBOAMACH C MCMOJb-
3oBaHuemMm nonesdon BGecnnaTtHoW npo-
rpammbl EXCELLENITS000 [1]. CywecTsy-
T MHeHue, 410 YM ¢ umnynscHeiv Bl 6e3
crabunuaauum obecneuvBaioT 3ByvaHue
nyyuie, Yem co crabunuanpoeaHHeiMm BI1.
B uenax 3aTeBopa MOLHLIX TPAH3MCTOPOB
npeobpas3oBarens BKMNOYEHL PE3VUCTOPLI
(47 Om), 4TO cyxaeT CNekTp rnomex, coa-
pasaemelx WHBEPTOPOM. Ha mMeHblen
nnarte pasmelleHs! Y3en ynpaeneHus
BKNOYEHWeM 1 koHTponnep MNH, Ha 6onb-
wen — MNMNH n YM. BeixogHele uenwn MNH
ranbBaHW4YeCKW HE CBS3aHbl C NePBUHHLIM
WUCTOYHUKOM NUTAHWS.

Lns eknioveruna YM HeoBxoavmo Hanu-
yme HanpaxeHun nutanua 12 B v Hanps-
xeHws ynpaenenHus Gonee 9 B Ha Bxope
LY. Hanpsxenwe c sxopa Y 4yepea crabu-
nutpod VD1 v peauctop R7 noctynaer Ha
Ga3y TpaHaucTopa VT2 1 OTKpLIBAET ero.
KonpgeHcatop C5 cnyxuT ANA 3a0epXku
BknoHeHusn YM v dunstpauun nomex no
exoay LY, peauctop R8 obecneuvsaer
MWUHMMaBHBIA TOK ANA paboTsl CTabUNMT-
poHa VD1. TpaHauctop VT2 oTKpbIBaeTCs,
W Ha ero KOANEeKTOpe ycTaHasBiuBaeTcs

HanpsxeHwe okono 0,7 B, saropaertcs
ceetoauopn HL1 » oTkpeiBaeTcs TpaHauc-
5 Top VT1, koTOpbiA Nopaer nuTaHue Ha
mukpocxemy DA1 v aanyckaert NH. Peauc-
- = Top RS HeobxoauMm Ans nopaepxkn 3a-
KPBIBAIOLLEro HanpsixeHus Ha 6ase VT1 8
e OTCYTCTBMW CUrHana ynpaenexus, a R6 —
ONA OrpaHuyYeHus MakCUManbHOro TokKa
TpanaucTopa VT2. MNpu Hanu4um BTOPUY-
- - HOoro HanpsxeHus [NH Hanpsxedwe c
amutTepa VT1 4epea R1 noctynaer Ha
-
L 96,6
Puc. 1,a 93,6 i
MOAEepHW3aLmn TpakTa Bocnpov3seneHns  Pasmepsl OCHOB- t,“_:_1 (1 VVVuv t mmn Ve UaVaUgly
ynvpaeTcs B (M3MHECKOe OrpaHuyeHue HOW nnatel — A == ! i
AVHaMWYECKOro auanasoHa Makcumanb-  93,6x96 mm, 4To = [
HOW BLIXOOHOW MOLLHOCTLIO BCTPOEHHLIX MO3BONAET BCTa- F
YM, a BO3MOXHOCTW €ro paclMpeHus BuTb €€ B cne- 5 M)
WUCHEPNaHbl NPOVM3BOAMTENAMMW annapary- uwanbHbie nasbl o o ‘;;E
pel. Becnepctene BeICOKOrO ypoBHs 3a-  kopnyca. [puo- ™ )
LWYMNEHUA (B TOM YMCNE WM U3BHE) B @aBTO- PUTET B NPOEKTE (o
mobune AMHaMU4EeCKUiA AUanas3oH 3Ha4qn-  oTAaH KOMNakT- v
TenbHo cyxaetcs. LLiymon3sonsaums ky3oBa HOCTW YCTPOWCT- ~ Y
W NOBbLILIEHWE YPOBHA 3BYKOBOrO Aaene- Ba, NoaToMy npw- J - __J;
Hua AC nomoraioT yBenu4uTe AMHaMU4e- MEeHEeHbl neranu = ~
CKMIA auanas3oH NpocnyLmMBaHus. NOBEPXHOCTHOTO £9.4
YctaHoeka BHelHero YM Ha Hadanb-  MOHTaxa. 93,6 ._
HOM 3Tane MoAEpPHW3aUWW ABNAETCH, Ha YM npoektu- 114.6
MOW B3rnsf, HavMeHee TPyoo3aTpaTHoOW.  pOoBancs nof KoH- ==
Heobxoaumo 3ameTuTsb, 4TO A0PaboTKy KPETHBI NPOUr-  Pue. 1,6

aBTOMOBMNBHOW ayAMOCUCTEMbI HYXHO
Ha4YMHaTL C yCcTaHoBKKW Gonee Ka4YecTBeH-
HOW ppoHTansHoi AC.

COBpEMEHHbLIE MyNbTUMEAWIAHBIE YCT-
poucTBa ans asToMobunein OcHalleHbl
NWHENHBIMW BLIXOAAMW AN NOAKIIOHEHWA
BHELWHMX yeunutenei. NMpoMbllLNeHHOCTb
npennaraetT MHOr0 BbICOKOKaYECTBEHHLIX
asToMobuneHbIX YM, 0aHaKo ux BbICOKas
CTOMMOCTbL SBASETCH CYLUECTBEHHbIM Or-
paHu4eHueM npu moaepHuaauuu. Moa-

puiBatens KOMm-
nakT-guckoe, Ans

KOTOPOro HOMWUHaNLHasA Harpyaka nuHen-
Horo eeixona — 10 kOm. YcTpoiicTeo co-
CTOUT 13 HecTabunnM3MpoBaHHOrO npe-
obpazosarens Hanpsxexnus ([H) n YM Ha
oeyx mMukpocxemax TDA7293 (unwm
TDA7294 ¢ y4ETOM pasnuynii B LIOKONEB-
KE), a Takke yana ynpasneHus no BHeLlHe-
My curdany Remote curnanom STBY ycu-
naTens.

nanysaowmin auon ontonapel U1, w oH
3aceedymBaeT GOTOTPaH3uCTOP ONTonapsl.

MNpy nogade HanpsXeHuWs Ha MWUKPO-
cxemy DA1 Ha ee Buoixope (BoiBOg 14)
nosenseTcs Hanpsxedwe 5 B, kotopoe
yepesa koHpgeHcatop C3 noctynaer Ha
BbIBOO 4 YyNpasneHus LWPUHOW MMMYb-
coe TL494. lNo mepe 3apsokm C3 Hanpa-
XEHWE Ha BblBOAE 4 YMEHLLIABTCSH 33 CHET
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Harpyxatowero pesvucrtopa R2, a wwpuHa

MMNYNLCOB Ha BeiBodax 9, 10 yBenuuuea- ~ H128

ercs. Tak oprain3osaH nnasHel nyck MH.
Pesuctop R2 HeobGxooum Takxe Ans
NpenoTepalleHs 3apaaku KoHpeHcarto- X52

pa C3 sbiTEKAIOLWWM TOKOM M3 MUKpOCXe-

Mbi (0T 2 0o 10 mA). BcTpoeHHbie yeunure-

n1 owmnbkn B TL494 He MCNONL30BaHkL!, Ha

HeuHBepTupylowuve Bxoow 2, 15 DAI1 !
nopaHo HanpsbkeHwe MOH, pasHoe 5 B, ¢
BbiBoga 14, a MHBEPTUPYIOLUME BXOAbI

noaknioyeHsl Kk obuiemy nposogy [MH.
PeaucTtopel R3, R4 u koHpencatop C4

3a0al0T YacToTy nepeknoveHuns MNH oko-
no 50 kl'y. MecTo noa peauctop R4 aape-
3epBMPOBaHO Ha nnaTte Ans BO3MOXHON
Koppekumu 4acTtoTel paboTs NH. KoHpeH- )
catopul C2 n C1 GnokupytoT BY nomexu.

C ebiBogos 9, 10 DA1 curHansl ynpagne-

HWS nonessiMM TpaHaucTopamu (MT)

yepe3d pa3wveém XP/XS1 (ZL201-10G,

Z1262-10SG npouzeogcTtea NINIGI) no-
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[a10TCcA Ha OcHOBHYI0 nnaty YM Ha 3aTso-
pe! MNT. Ha anemexTax R12, VD4, VT4 (R13,
VD5, VT5) cobpaxbl uenu nepesapsgoku i
eémkoctu 3ateopoe MT. PeancTopsl R19—
R22 cHWXaloT CKOPOCTE NepexknoyYeHmns
NT ® yMEeHBWAKT KOMMYTALUWOHHLIE
nomexu. MNT nonapHo NOAKMOYEHL! K Nep-
BU4HON oBbmoTre TpaHchopmaropa T1, Ha

CPEeAHIo TOYKY KOTOpPOW noctynaet
HanpsxeHwe BOPTOBOK ceTH aBToMObKUNA
Yepea nnaekyio sctaeky FU1 u MN-obpas-

Hblll unetp CECT7L1C10C13C14C18. 4

|
= |

KonpeHcatopel C10, C13, C14, C18 noa-
KNIOYEHb! B HENocpencTeeHHon 6nmaocTu L
OT cpeaHel To4kk obmoTku | TpaHcdop-

matopa T1 ans cHuxeHws nomex. [von Bx.44
VD2 cnyxut 3awwutord oT obpaTtHown ==
NOAAPHOCTY NMUTAHKS. Puc. 2

lNepemMeHHOE HanpsXeHWe c BTOpWH-
HOW 06MOTKK T1 BEINPAMAAETCH OMOOHbI-
mu cbopkamu VD7, VD8, duneTpyercs
koHaeHcaTopamu C20—C23 w panee
nocrynaeT Ha Mukpocxembl YM3Y4. Kpome
TOro, Hanpsaxenuwe +24 B yepes peaucTop
R14 nocrtynaer Ha TpaH3MCTOR ONTONAapsLI

U1 1 npn Hanu4MuM HanpaXxeHws Ha Bxoae
AY yctpoicTea nocrtynaer Ha bBasy TpaH-
3uctopa VT3. 3nemedtnl RY, VD3, VT3
Heobxoammel ans obecneyeHns BeicTpoM
paspsakn KOHAEeHcaTropoe B uenax STBY,
MUTE mukpocxem DAZ, DA3 nocne npona-

pauvus curHana [1Y. CBA3aHo 310 € TeM, 4TO
npy  BBIKNIOYEHUM MarHuTonsl Ha eé
NMHENHBLIX BbIXOAAX MOSBNASIOTCA 3HAYM-
TENBHLIE BCMNABCKW HANPSXEHWs, KOTOpLIe
NPUBOAAT K wenydkam 8 AC. B GonblumH-
CTBE CamogenbHeIX YCTPOWCTB CMrHasbl

Vio(oaHbiE AaHHLIE

Cxewma npeobpasosatens

MYH. HOM, MaKc, n
WHayKwa, MakasmansHas, T | 0.187 0.112; 0.129; 0.143 ® o O han © Mocrosan
YacroTa npeofipasosanus, kIl I 54 : Pesynb7atol pacieta
Pabouee spems (duty cyde), maxc. I 0.44 @ T4994uT.n. rabapuTHas MOWHOCTD TparcdopMaTopa 416.2B1
MNotpebnseMan Harpy3Kof MOWHOCTL 155.0 Br
MepTBoe BpeMs MKCeK 111 Apyrve
jlead e ¥ O MoLWHOCTE NOTEPL B MArHWTONPOBOAE 0.658 Bt
ConpoTvsnerue kanana Rds(on), Ow | 0.004 @ Rds(on) KNA 6es yueTa notepe 1 obMoTkax 96.934 %
Hanpspxerue Hacsiwerus Unac., B | 0.054 () Unac.
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BuixoaHbie XaparxTepucTim npeobpasosatens JiMameTp NpoBoAa NEPBIAHON OBMOTIGN 0.51x8
Crabunvzaups BbiXon08 ) Ecs @ Het AvareTp nposoaa no ckuH-sddexTy 0.568 MM
1. 2, 3. 4 5%
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STBY, MUTE dhbopMupytoT 4epes orpaHn-m-
TEeNbHLIM PEe3ncTop, NOAKMIOHEHHBLIN K
NAKCOBOWM Leny NUTaHus, NosToMmy npu
BbIKMIOYEHUW MarHuTonsl YM He nepexo-
AuT B pexium STBY Ao paspsaku KoHaeH-
CaropoB B Lenu nutadus. B aTon xe KoH-
cTpykumm ¥YM BbikniodaeTcs HakTuHecku
cpa3sy nocne nponagadus curdana AY c
MarH1TOnN.l.

Ons obecne4eHns CUMMETPUYHOCTH
Harpy3ku Ha MI 1 ana BO3MOXHOCTH
paboTkl B MOCTOBOM PEXWME OAWH KaHan
YM paBGoTaeT B MHBEPTUPYIOLLEM PEXUME.
Ong MUHUMW3auuKM NOMeX, BHOCHMMBIX
NageHueM HanpskeHus Ha "CUNoBhIX"
npoeopax, obLume NPoBoAa CUrHaNBHBIX U
MUTAIOLLMX LIENEN COEQWHSIOTCH TOMLKO B
cnaboTo4HO 4acTh Yepes pes3vcTopsl
R11, R15. 9nementul R16, C9, R23, C11,
R27 u R32 (R17, C8, R18, C12, R24, R29
v R31, R33) obpa3yoT buneTpel, orpa-
HWYMBAIOLLME NONOCY, W 3anarT Koaddu-
LMEHT YCUNeHWs KaHanos. Tak Kak BKIO-
YyeHne mukpocxem DAZ2, DA3 pasnuyHo,

ONS BLIPDABHWBAHWA YCWITEHWA B KaHanax
MOXHO KOPpPekTupoBaTk obiluee conpo-
TuBneHve pesvctopos OOC (R31 n R33).
Mecra ans peaucrtopa R31 Ha nnate HerT,
B cnyyae Heo6xoaMMOCTH ero ycTaHasnu-
eaT noeepx R33. B cumynaumm mMukpo-
cxem B Buge OY B nporpaMmMHOM nakete
Microcap 9 conpoTMBnEHue 3TOro pesuc-
Topa okazanocs 80 kOm.

Cnag 8 obnactv HY (-3 gb Ha yactote
17 l'u) obycnoeneH o6nacTeio NpUMeHe-
Hus YM. Bo-nepsbix, dpoHTansHole AC
BCNEACTBME pa3Mepa W CBOWCTB akyctu-
4HecKoro OMOPMAEHWUA CUMBHO CHWMXaKT
KMO Ha HW3KUX 4acToTax; BO-BTOPLIX,
peayneTupylowas A4X B canoHe asTomo-
6una obLIMHO MMeeT noakém B oBnactu
HY Ha Heckoneko aeuunben.

TpaHcdopmaTop cobpaH Ha Top-
powpansHOM marHutonposone Epcos
29,5x19x20 (B64290-L756-X87) na mare-
pwana N87. MNepeuyHas obmoTka mmeer
8 BuTkoB npoeoaa auvametpom 0,51 mm,
CIIOXEHHOT O B BOCEMb XWJl, C OTBOAOM OT

cepenuHbl. MicxoaHble AaHHbIe W pesysb-
TaTkl pacyera npueeaeHsl Ha puc. 3. Bro-
puyHas obmoTka copepxut 18 BUTKOB
TOro e NpoBOoAa, CNOXEHHOro B TpW
XWNBl, C OTBOAOM OT cepeawHbl. Butku
paBHOMEPHO pacnpeneneHsl No NepyuMer-
py koneua. Adpoccens L1 HamoTtaH Ha
KONbLEBOM MarHUTONPOBOLE pasmepamm
23x14x9,5 MM K3 MOPOLIKOBOrO Xenesa
T90-52 Micrometals u copepxur BO-
cemb BUTKOB npoeoga MN3B 0,51, cnoxeH-
HOrO B BOCEMb Xun. MHAYKTMBHOCTL ApPOC-
censt MOXEeT W OTIN4aTbCH, BaXHO NUlb
NOMHWTL, 4TO Neperpes cebiwe 75 “C ana
Takoro Opoccens HEOOMYCTUM.

JINTEPATYPA

1. Cboprmk nporpamm Bnagwmwpa Jenw-
CEHKD [UNA pacyéra TpaHcdopmMaTopos W Apoc-
cenein. — <http://stoom.ru/content/view/
307/110/>.

(Oxonvanme cnegyer)
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( OEMEH ONbITOM

K. MOPO3, r. Benebewi, BawkoprocraH

Yoanenwe cnepos knes

" ' OBPEMEHHbLIE CaMOKNesWmnecs Ha-
.. knewkw (c HassaHweM TOBapa, ero
LIEHOW, LWTPMX-KOAOM M T. A.) nocne yaa-
NEHWA HEPEOKO OCTABNAIOT HA NOBEPXHO-
CTW M3Oenvs crefsl B BUAE TOHKOro Cnos
CUHTETUHECKOro kned. Ypanute ero —
3apava HenpocTaa. Pacteoputenn npu-
MEHATL HENb3s W3-3a ONacHOCTW No-
BPEXOEHWA NaKOKPAcOYHOro MOKPLITHS
WNM MNNAcTMAacCoBOW MNOBEPXHOCTH, K
TOMY XE Pa3HbiE NPOW3BOAWTENW WC-
NoNb3yIT PasHbie KNnew, MOKLWWe cpea-
cTBa 06bIYHO OKA3LIBAIOTCH He3hPEeKTUB-
HBIMW

A npegnaralo NPoOCTON MEeXaHWYeCKUn
cnocof® ypaneHws cnepnos kneda. fAns
3TOr0 Ha NWMNKYI0 NOBEPXHOCTb HAHOCHT
HeabpaansHoe nopoLkoobpasHoe BeLle-
CTBO, Hanpumep, MyKy TOHKOro nomona
(BLICLUErO COpPTa) MW Kpaxmarn, a 3atem
MSrKOW KapaHoawHon pesuHKon (nactu-
kom) ctupaioT knen. lNop so3pgercTenem
NOpOoLLKa OH TEPSAET Kneswylo cnocob-
HOCTb M CKaTbIBAETCA B BUOE TOHKWX XKIy-
Tukoe. lMepuoguyeckn pobasnas Nopo-
WOoK, yaanawT octatku knes. Ocrtaércs
NPOTEPETH O4YMLLEHHYIO NOBEPXHOCTb
BnaxHon candeTkon.

Ma3roTroeneHne WTbipeBoro
Tennoorsona

N\ OTBOAA TEnna oT NosynpoBOAHM-
. KOBbIX nNpuboOpoB MHOrMe paguonio-
BuUTENM B CBOMX KOHCTPYKLMAX WCNOMbL-
3yI0T TENNOOTBOALI B BUAE NNACTUHLI U3
NMCTOBOTO anioMWHWEBOro cnnasa Ton-
LWWHOM 2...5 MM. MHOraa npu Hanaxwea-
HUW KN MOLEPHU3AUMM YCTPOWCTBAa
BbIACHAETCH, 4TO MIOuagb OXNaxaal-
LWel NoBEepPXHOCTW TEnnooTBoAa Hemo-
CTaToMHa — OH W NOAYNPOBOAHWKOBLIN
npubop HarpeeaTCH A0 CNVLLIKOM BbICO-
KOW Temnepatypsl. YBEAWYEHWIO pa3me-
POB TENJOOTBOAA NPENATCTBYIOT pasme-
pbl NNaTel, HA KOTOPOW OH YCTaHOBMEH,
Wnu Kopryca, Kyaa NoMeLleHo YCTpou-
CTBO.

YBenuuute nnowags Ooxnaxaaoulen
NOBEPXHOCTW TEMNOOTBOAA MOXHO, Ha-
npumMep, cHabauve ero wWTLIPAMK, Bedb
3a4acTylo BOKPYr TEMIOOTBOA3 MMEETCst
AOCTaTOMHBI ODLEM ANA pasMelleHus
TENNopaccenBaLUnx 3N1eMEHTOB.

Cnocobel M3roTOBNEHUS LITLIPEBOTrO
TEnNoOTBOAA NMYTEM OMPECCOBKW LWThl-
pen B NNacTUHE YXEe ONnuCbiBarncbk B
xypHane "Paguo” [1, 2], HO OHM paccym-
TaHbl Ha MPUMEHEHWE CNeuuansLHoro
WHCTpYMEHTa, Tpebylowero ebinonHe-
HWUA TOKapHbIX pabot U TepmoobpaboT-
ku. MNpepnaraemein cnocob, KOTOPbIA A

“cnonbayio ceeie 20 neT, 3Ha4YuTeNnsHO
npouie v He TpebyeT MCNonNbL30BaHWA
cTaHo4HOro o6opyaoBaHuA.
YcrpoicTteo npucnocobnedns ans
33a0€efKW WTLIPEW B NAAcTUHY Tenno-
0TBOAA NoKasaHo Ha pucyHke. OHo
COCTOMT M3 OCHOBaHWA 2 (NnacTuHa pas-
mMepamMu npuMmepHo 50x50 MM 13 retu-
Hakca unuM Apyroro A0CTaro4HO NPO4YHO-
ro marepuana TonwmHon 3...4 Mm) u
3aKpenneHHon Ha Hém BuHTOM 1 (M3)
peasboBon cTomkm 3 BeicoTou S50...
60 mm. Koroa-1o st M3BNEK Be M3 Kakou-
TO annapartypsl (OHa Mcnonb3oBanachb
LN MeXNNaTHOro COeAMHEHUs), Tenepb
Takue BTYJKW MOXHO npuobpectu B
marasuHe. OnuvHa BuHTa A0MxHa ObiTb
Takoi, 4To6bl Ha KOHLE CTonKK oBpa3so-
Banocb rnyxoe oTeBepcTue rnybuHomn
okono 15 MM. MMeHHO TakowW OfIUHbI
Gyaer BhICTYNAKWAR 4acTbk WTLIPEN M3
anioMUHUEBON NPOBONOKK, KOTOPLIMW
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npegnonaraeTtcd cHabauTe nMnacTuH4a-
Tl TENNOOTBOA.

Bhayane, wcxoos w3 cBOBOAHBLIX
obbemMoB BOKpYr TennooTsopa, ycrta-
HOBNEHHOro Ha nnaTte, u MUHUMansHOro
paccToaHMa OT WTLIPS 00 6nusko pac-
nonoXeHHblx petanen (5 mmMm), onpene-
NAIOT MecTa YCTAaHOBKW LWTHLIPEN,
pewawT, ¢ OAHOW unn ¢ 06enx CTOPOH
nnactuHel oHW ByayT pasmeliexsl. [na
3TOr0 BBLINONHAKT NMPUKWAOYHBIM pac-
yeér. lMNnowans ogHOro WTLIPA AMamer-
pom 2,5 n gnuHon 15 MM — mpumepHo
1 cm®. lMpu ecTecTBeHHOW KOHBEKLIMU
10 cM” nnow@aau TENNOOTBOAa Paccen-
BalOT NnpumepHo 1 BT TennoBoi MOLWHO-
cTu. 3Has M3 pacyérta (wnu onpepenve
3KCNEepUMEeHTanbHO) paccevsBaemMylo Ha
nonynpoBoAHWKOBOM npubope MoL-
HOCTh, ONPEAENANT HEAOCTAIOLLYIO N0~
waae TEennooTBOAa Kak pasHoCThb
mexay noTpebHon Nnowansn 1 UMer-
wencs. YucneHHoe 3aHa4eHune 3Ton nno-
waan B KBagpaTHbIX CaHTUMEeTpax

PaBHO 4ucny wrblipen. [ns noBwileHus
HaOEXHOCTU BTO HMCNO PEKOMEHAYETCH
yBenu4nte Ha 20 %.

[lanee Ha NOBEPXHOCTL TENJIOOTBOAA B
MecTax npeanonaraemMoi  YCTaHOBKM
WTbIpEn HAaHOCHT ceTky C warom 10 MM, B
MecTax nepecedyeHus ee NUHWIN genawTt
KepHepom yrnybneHus u ceepast OT-
BEPCTWA AnameTpom 2,5 Mm.

WTeipK W3roTaBAuBawT U3 anioMu-
HUEBOW NPOBOAOKKM AMaMeTpom 2,4 mMm,
npMMeHsaeMon B npoeoaax mapku AC ot
BO3OYLWHBIX NMHWA 3nekTponepepas.
MNMonoxue Ha cToiky 3 waiby Tonwm-
HOW, PaBHOW TONUWMWHE NAACTUHBI TEn-
nooteona 6, BBOAST B OTBEPCTUE anio-
MUWUHMEBYIO NMPOBOMOKY A0 YyNopa B BUHT
1, 6okopeaamu Hap wawnboil OTKYCI-
BAKOT 3arOTOBKY WTLIPA 4 W NMAOCKMM
Hagdwnem nNoApasHUBAIDT EE TopeL.
3arotoeme Heobxoaumoe HUCNO LWThI-
pew, npucTynaiT Kk cbopke TennooTeo-
na.

Ans aToro WTHpPe 4 BCTAaBNAiOT B
OTBEPCTUE CTOWKWM 3, CcmasbiBaiT
BbLICTYNaIOLWKWIA KOHEL, TENNONpoBoas-
wen nacton (Hanpumep, KMNT-8) wnnm
KOHCUCTEeHTHOW cmaskon LUWATUM wu,
HapeB Ha Hero NnacTuHy TennooTeopa
6, NérkMMm yaapom MONoTKa packepHwu-
BAKOT TOPEeL, WTLIPA B OTBEPCTWM nna-
cTuHbl. B kavecTBe kepHepa 5 8 npume-
HAIO A6ens-reo3ge 0T CTPOUTENLEHOrO
nucTonera. ANOMUHUA — METans BeChb-
Ma NoAaTNMBLIA, U NPU PackepHUBaHUK
WTLIPb YBEAMYMBAETCHA B Auamertpe,
HapexHo GUKCUpYAChb B NAacTUHE Ten-
nooTBoAa, a TennonpoBogsilas nacta
CHWXAEeT TennoBOe COMNPOTUBIEHWE B
MecTe coeawHeHus. Tak, Noo4epenHo,
yCTaHaBNMBalT Ha MecTo Bce Wwreipn. C
OOHOCTOPOHHE PacnonOXeHHLIMW WThbl-
pAMM Miowanb TENJ0OTBOAA MOXHO
ysennyutb Ao 50 %. CobpaHHblin Tenso-
OTBOA, OYWMLUAIDT OT WM3NWLIKOB Tenno-
NPOBOAALEN NACTH KUCTLIO C ANWMHHOR
WeTUHON.

AHanorMyHo ycTaHasnuealnT LWTbiPU
Ha [Opyroll CTOPOHE TENNOOTBOAA.
PaameTo4Hyio CeTky, no KOTOPOW CBep-
NAT OTBEPCTWUH, B 3TOM ChyHae cme-
LalT Ha 5 MM OTHOCHTENIEHO CETKKW Ha
NPOTUBONONOXHON CTOPOHE. BuibupaTtk
war ycTaHOBKW WTkIpEr MeHbwe 8 mm
Heuenecoobpa3Ho w3-3a yxyOleHus
UMPKYIALMK BO3OyXa, YAIWHATE WTLIPW
6onee 4em Ha 5 MM Takxe He cnepyer
n3-3a CHUXeHUA 3PPEeKTUBHOCTH Ten-
nonepepayv ANWHHOro aniMUHUEBOrO
WTHLIPSA.

Ecnu ans w3rotoBneHws WTeIpewn
WCNONL30BaTh MEAHLI NPOBOM COOT-
BETCTBYWOUlEro avamerpa (Hanpumep,
mapku MBA), To 6Gnarogaps Gonee
BbICOKOW TEMNNONPOBOOHOCTM MeAun
OANWHY WTHIPEW MOXHO YBENWYWTL A0
40 MM, NpyM 3TOM MnoLWans NOBEPXHO-
CTW WTLIPA BO3pacTeT Ao 3 cm”. B atom
cny4ae nnacTuHa TeENNoOTBOAA AOMXHA
BbiTb MEOHOW, TONWMWMHOW HE MeHee
4 mm.
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HOBOCTU BELWAHUA

Pazgen segér B. N'YJISEB, r. ActpaxaHb

POCCHUSA

AHOHCUPOBaHHOE ELE B Npownom
roay OTKIOHYEHWE 4acTW CPeaHEeBONHO-
BbiX, @ TaKXe BCEX ONWHHOBONHOBBIX W
KOPOTKOBONHOBLIX nepeparyukos "Paouo
Poccun” coctosnocs 9 aAHBaps, nocne
3aBepLWEeHMA "3UMHWX KaHukyn" (paHee
AHOHCUMPOBANOCH, 4TO 3TO NPOU3OWAET C
1 aHBaps 2014 ).

HasepHoe, korpa-Hnbynbs 3T0T OEHb
HA30BYT KPaxom pOCCUIiCKOro paguose-
waHus. BeposiTHO, cTaHyT W3BECTHLI W
WMEHa NIOAEN, NPeasioXUBLLUMX Takylo
"aaMmeyarencHyln” uael sKoHomun Bg-
Keta.

Ha moMeHT noaroToBkKM Martepwana K
reyary Ha BCEM y4acTKe AJIMHHOBONHOBO-
ro guanasoxa pabotaer BCcero ogHa poc-
CUIMCKan paauoCcTaHLUMA, TPaHCIMpyoLias
nporpammy "Kaekas" Ha yactote 171 kl'u.
Bewanue "Pagvo Poccuun™ Ha sapybexse
M BHYTPW CTpaHbl Ha KOPOTKMX BOMHAax
MONMHOCTLIO NpekpaweHo. CpeaHeBonHo-
Bble MepefaTyuky noka 410 B OCHOBHOW
CBOEI Macce 3aTpOHYThl HE O4eHb CWMb-
HO.

MWHUCTEPCTBO CBA3WM WU MACCOBLIX
KOMMyHUKauwin P@ onybnukosano npwu-
ka3, B COOTBETCTEBMW C koTopeim Poc-
ne4aty Nopy+eHo OCYLECTBUTL MEpPO-
NPUATUA, HaNPaeneHHLIe Ha NMKBUOALMIO
Poccwiickon rocynapctseHHoN paavose-
wiarensHon komnaxdum "Tonoc Poccun™.

24 gnBaps locayma npuHsna cpa3sy B
TPEX YTEHWAX 3aKOH 0 nepenaye bloaxer-
Hbix geHer PUA "HosocTtn™ w papvocTas-
umm "Tonoc Poccuun” HoBoMy uHOpMa-
rentcTey "Poccua ceropHs”. MNpepnona-
raeTcs, 4TO0 MPOLECC peopraHv3alnm
33BEPLUMNTCA B HAYane mapTa (UCTOYHUKK:
http://www.rosbalt.ru/main/2013/
12/24/1215286.html, http://www.
rosbalt.ru/main/2014/01/24/
1225222.html).

3a WyYMHON KamMnaHuen no oTkNYe-
HWID nepeparyukos "Pagwo Poccuu”™ ro-
pas3no MeHee 3aMeTHo apyroe cobuitue —
OTKNOYeHUEe oT adupa Mo PeLeHno
BITPK paguoctaHuun "KOFM" (Ta camas,
4TO B CBOM Ny4HlWe rogbl HaswiBanachb
“lOHocTe"). Cama cTaHuus paHee aHoHCH-
poBana CBOW nNPeacTosWwmiA  yxon B
WHTepHeT Ha4MHas C NepBbIX YUCen HOBO-
roroga.

HanomHum, 4TO B nocrnegHue rofdbl
"KOFM" (exoamT B cocTae Bcepoccuinckonm
rocynapcTBeHHOW TenepanauokomnaHum)
Bewana toneko B YKB-pwanasone, wu
OTKNIOYEHWE €€ MnepepaTHukos COoCToA-
noce, kak 1 y "Pagno Poccuun”, 9 siHBaps
2014 r. [NOKNOHHWKW CTAHUWW He CaalnTcH
n paxe obwseunu cbop noanuceli B
WHTepHeTe 3a sosepawieHve aupHOro
Belwanvs (nogpobree: http://onair.ru/
main/enews/view_msg/NMID__ 47539/).

MOCKBA. C 13 siHaps 2014 . panvo-
crtaHuma "BecHa FM" npekpartwna CBOH
paboTty B MOCKOBCKOM admpe. OHa npak-
TU4ecku ucyesana ewe no Hoeoro roga, Ho
B NpasgHW4HBIE OHW BENOCH TEXHUYECKDEe

Npumevanne. Bpems scioay — UTC.
Bpems MSK = UTC + 4 4.

sewaduwe. "Becva FM" Havana sewanwe
9 cenTabpa 2013, a yxe 31 gexabpa
TOro Xxe roga paguoBenylvMe nonpoLla-
NUCE CO cnywarenamm (uctouHuk: hitp://
www.radioportal.ru/news_radio/18981/
vesna-umerla-pod-novyi-god).

MOCKOBCKASl OBJl. C 1 sHBaps
2014 r. papvocTtaHums “PapoHex” npe-
kpatuna BellaHve Ha uactorte 846 klu,
4TO CBA3@HO C pacdopmMupoBaHvem pa-
AMOnepenaoLLero LeHTpa B noc. Ncapbku
HoruHckoro panoHa. AHTEeHHb! M Nepeaar-
YUK 30eck DyayT NEMOHTMPOBaHL!, & 3eM-
N8 nepenada B rocynapcTBeHHylo cobeT-
BeHHOCTh. Ha ocBoboavBsLieinca TeppuTo-
pvM npegnonaraeTcs CTPOMTENLCTBO
XUNOro MUKpOpanoHa.

Paxee c atoro nepepativika Beinm oT-
MeHeHsl TpaHcnaummn TPK “lonoc Poc-
cun” v paguvocTaHumy "lNoamockoBbe”.
Paguwoctanumio "PapoHex” B Mockse u
Mockoeckoin 06nacT B HacTosLLee BpemMa
MOXHO NPUHUMaTE Ha sacToTe 72,92 MIy,
a Takke Ha CpenHeBoNHOBOW YacTore
612 kl'y, (ncrtoqnwk: http://radonezh.ru/
84143).

locypapcTBeHHas komnanwsa “Poccuin-
ckue asTomobuneHble goporv” ("Pocas-
Topop”) nnaHupyer B 2014 . 3anyctutb
cobcTBEeHHYI0 paguocTaHumio. Cnywa-
Tenen 6yayT MHGOpPMUPOBaTh O CUTYaUUn
Ha poporax Poccuw. MpoekT nnaHupyioT
Ha4aTh C Tpaccel ¢enepansHoro aHave-
Hus M-4 ("OoH"). 3kcneprsl OTMETHUAWN,
4TO NOSIBNEHWE HOBOW CNELNan13npoBaH-
HOW paguocTaHuuu NOWOET Ha NoNb3y
cnyliarensMm v He OTHUMET ayauTopuio
W3BECTHBIX POCCUWCKMX PanvocTaHLWi
Ans aeroenapensues (uctoqHuk: http:/
/nsn.fm/2014/01/22/romantika-
dorog-v-rossii-poyavitsya-novoe-
radio-dlya-avtolyubitelej/).

ACTPAXAHCKAS OBJ. K pervnoHans-
HOW ceTu BeluaHus "Love Radio” npuco-
equHuncs . AxTyBUHCK, YacToTa Belua-
Hust — 99,5 MINy. B obnactHoM UeHTpe ©
NepBLIX OHEW HOBOro roga Ha 4acroTe
91,4 MlNy NosBuAMCb Nepenayyn papvo-
cradumm "Cnopt FM™.

BALLWKWUPUA. B cameiii nocnegHum
[eHb yweawero roga B crtonvue bauw-
kupuu r. Yoe Ha yactote 105 MIy ropo-
XaHe YCnbILAny rno3biBHeLIE HOBOW papwo-
cTadumm — “"Paguo [Jaka” (MCTOMHMK:
http://bashmedia.info/kultura/v_ufe_
poyavilos_novoe_radio/).

BOPOHEX. B atom ropoae Ha 4acTo-
Te 99,9 My Bbiwna B 3dup paguocTaH-
ums "Pagwo Mup". MowHocTs nepegariun-
ka — 1 kBr.

WUPKYTCK. B koHue nexkabps 2013 - B
r. Upkytcke Ha wactore 107,5 MY Hava-
nocs Bewanue "Pagvo Oava”.

KAPEJIMA. Ha vactote 102,2 Mly,
paHee nNpyWHagfexaslen paguocTaHLUum
"IOFM", 8 r. MNeTtpo3aeoacke ¢ 9 sHBaps
2014 r. Hayanacek TpaHcAAUWA nepepasd
"Paguo Poccun” ¢ MECTHbIMKU Bpeskammn
"Pagvo Kapenuu”. Mo coobueHnio seny-
wero "Paavo Kapenuu”, MOLWHOCTL Nepe-
npamivka Gena yeenviena no 5 kBt

KPACHOOAPCKWUM KPAW. PagvnocTtaH-
umwsa "Paguwo [asa” Hausana paboty B . An-
LepOoHCKe, 4acToTa BewaHmns — 96,3 MIu.

NPUMOPCKUWIA KPAW. K pervoHans-
HOW ceTu eewaHus "Paauo Ja4a” npuco-
eOVHUICA . ADCEHLEB, HACcTOTa BELLaHWS —
107,5 MrIy. Momumo ykasaHHOW, B 3TOM
ropoge paboTaloT chnepylluve pagvo-
cTaHumu: Ha Hactote 68,6 My — "Paguo
Poccuu™ u BrnmodeHne "TMpumopckoro
papgwo™; Ha 4actote 958 MIy — "Love
Radio”; Ha wactote 101,1 My — "Papuo
LaHcon"; Ha w4actote 102,1 My —
"Espona nnc”; Ha sactote 102,8 My —
“ABTOpaauo”; Ha yactote 1041 My —
“Pycckoe pagvo”; HadacTtore 104,6 My —
"Viadivostok FM" (nHdopmaumsa nonyyeHa
OT XuTens artoro ropoga Wrops
AlimnxmuHa).

NCKOB. C 1 guBaps 2014 r. Ha
yactote 102,6 MIy Bnepesie B peruoHe
3assyqanu nepepaqn obBLWECTBEHHO-
nonuTUHeckon paguvoctadumm Poccun
"9x0 Mocksul”. CraHuus CyUlecTByerT C
agrycta 1990r. w ocywecrTBnaer
HenpepbiBHOE KPYrnoCyTO4YHOE Bela-
Hue B Gonee Yem 40 pervoHax Hawen
cTpaHbl. [IpOEKT OpPWEeHTUPOBAH Ha
aKTMBHBIX rpaxaadH, NPeanoYUTaLmX
nony4ars onepaTueHyo MHGOPMaLMIo 0
nocnegHux cobbiTUAX NONAVTUHECKOW W
cCouVansHO-3KOHOMWYECKOW KU3HU
CTpaHbl.

BeulaHve paguoctaHumMM "9xo Mock-
Bbl" B pErMoHE OpraHu3yeTt U ocyllecTs-
nReT  megua-xonguHr  "TpaxpaHckas
npecca”’. O6vém cobCTBEHHOW MECTHOW
vHdopmaumm B 3dUpPe COCTABMT OKONO
20 4. Nepebin mecsy cradums Oyner
paboTate B TECTOBOM PexXume, TpaHci-
pys depepansHblii MHPOPMALMOHHBIA
NPOAYKT C NocTeneHHsiM aobasneHuem
PETrMOHANLHONO KOHTEHTa (MCTOYHMK:
http://pln-pskov.ru/society/
157177.html).

POCTOB-HA-AOHY. MNo3bigHbIE
"MepBoro gobporo pagvo” 3assy4anv B
Poctose-Ha-[oHy Ha sactote 90,6 MIy
B camom kKoHue 2013 r. Teneps y xure-
nen aToro Meranonvca Nosewunack BO3-
MOXHOCTb CTaTb YacTbi) MHOrOHaUWOo-
HanbHOW ayaAuTOpUM paguocTaHuum
"Mup".

PA3AHb. degepansHas KOHKYpPCHas
KOMWCCHA MO TenepagvuoBeLiaHuio npu-
HRMa PeweHWe NpenocTaEvnTe 4acToTy
96,5 MINy B r. Pa3ann ansa sewadus “Pa-
avo Oaya”. MHdbopmauus ob aTom pasme-
weHa Ha odwumumansHom cante Poc-
komHanzopa. MNnaHupyercs, 4To cTaHuma
OyAeT Belats eXeAHEBHO U KPYITOCYTON-
HO (uctouHuk: http://7info.ru/index.
php?part=newsé&root=show_news&id_
news=144855).

CBEPOJIOBCKASI OBJl. K pervo-
HanbHOW ceTtn "Love Radio" npucoegu-
Huncs r. BepxHsin Canpna, yactora seuwia-
Hua — 100,7 Mlu. Momumo atoro, "Love
Radio” B HacTosiee Bpems TpaHCcnupy-
eTcA euwle B NaTu roponax Ceepanosckoin
oBnactu: ApremoBckuin, KpacHoTypb-
uHck, MepBoypanbck, KameHck-Ypans-
CKWIA 1 JlecHoW.

TYNbLCKAS OBJ1. B r. Tyne, kak u 8O
MHOrux ropogax Poccuw, Havana paboty
pagmocTaHums "Cnopt FM”. Cnywars ee
MoxHO Byper Ha qactoTte 90,7 Miu.

YYBALLWA. B koHue 2013 1. B cTONMLE
Yysawwuu r. YebBokcapsl B TECTOBOM PeEXW-
me Ha yactoTe 100,7 MIy Takxe Havanoceb
BellaHne HOBOW ANS PernoHa paavocTaH-
umm "Cnopt FM™,
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Ten. 607-88-18

Mpuém crareit: mail@radio.ru
Bonpoce:: consult@radio.ru
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PALMO Ne 3, 2014

CETEBbIE PAOJMOCTAHLIMK

Yxe B HECKOSBKMX HOMEpax XypHana
Mbl nevaTaem nHdopmaumio 06 oaHoON n3
CambiX MacCoBbiX W OAWHAMWYHO Pa3Bu-
BaloLmxca paguoctaHumin "Cnopt FM™. C
1 aueaps 2014 r. ara craHuus, paHee
uasecTHan kak "Pagvo Cnopr”, mexser
06/MK M CTAaHOBUTCH MNO-HACTOALEMY
obueHaunoHansHown. Eé HoBoe HaseaHue
"Cnopt FM", norotun v cnorad "Cobeitus
B OvHamuke" npy3BaHsl NOAYHEPKHYTH
XMBOW, aKTyanbHbIA, NUWEHHBIN OPULMO-
3a xapakTep Mnporpamm pagvocTaHLMu.
Mo COCTOAHWIO Ha KOHEL, SHBaps CeTb
CTaHuuK paciumpunace 6onee 4em Ha 30
rOpoOQOB, W NOYTY KaXAasblil AeHb MOAKIo-
4alTCH HOBLIe. Yxe WAET BellaHue B
KpynHbix LeHTpax Poccuu: KpacHospeke,

HuwxHem Hoeropope, Yde, Bonrorpane,
BopoHexe, Hoeocubupcke, Camape,
Tiomenwn, Bnagwsoctoke, WpkyTcke
(vcTouHuk: http://www.radioportal.ru/
news_radio/18982/sport-fm-novaya-
natsionalnaya-radioset). lMonHuiin cnu-
COK FOpPOLOE WM 4acToT pagvocTaHuuu
"Cnopt FM" (perynapHo oBHOBNAEMBIN)
onybnukosaH Ha caite <http://sportfm.
ru/programs/cities>.

3APYBEXXHbIE CTPAHbI

MOJIOABUA. "Radio Moldova Actuali-
tati” (no-pycckn: "Papvo Mongoea 17)
pabotaeTt Ha Yactotax 873 n 1494 Iy c
04.00 po 20.00. Ha pycckom a3blke TpaHc-
NUPYIOTCH HOBOCTW B CREAyoWmnX Bpe-
meHHbIx Gnokax: 07.00—07.10 (c nowHe-

YKB-npucrtaBka K NpUéMHUKY

BO®d-12

10. BEJIABEHLUEB, r. XXene3Horopck KpacHosipckoro kpas

paavoBeLaTENLHOM nwanasode

88...108 MIny, (YKB-2 wunu, kak ero
ele Ha3wlsaloT, FM-arnana3oH) B HacTos-
Liee Bpemna paboTarT MHOroO paguocTaH-
UM (B KPYNHBLIX FOPOAax Mx YMcno AocTu-
raer Heckonbkux pecATkoB). K coxane-
HWIO, OTEYEeCTBEHHBLIE PaauonNPUEMHMKN
BbINyCKa NPOoLWNbIX NET He paccyMTaHbl Ha
NpUéM nepepad B 3TOM OWManasoHe.
Bo3aMOXHbIN BbIXOL W3 MNONOXEHWS —
warotoeneHue YKB-npuctasku (no cymw,
BblCOKO4acToTHOro YM-tpakra) unu (ecnu
B NPUEMHMKE MMeeTca auana3oH YKB-1)
KOHBEPTOpa, 4TO MOA Cwuny Aaneko He
BCeM. HO ecTb ¥ apyrow NyTe, BOCNONL30-
BaTLCH KOTOPLIM MOXET OaXe 4HENoBekK,
Mano 3HaKOMbIi C PagnonNpuEMHON Tex-
HUKOW.

C1 10 Mkx25 B Bunka
e 2y OHUBr4SN6
84 CO CTOPOHE!
R1" ’ nai)
XP1 4 25

100 Ch
i

B npopaxe WMEIOTCA MHOXEcTBO
MUHWATIOPHBLIX MMIMOPTHBIX Panuonpuem-
HUKOB 1 Tak Ha3eiBaemeix MP3-nneiepos,
B KOTOPLIX NPEAYCMOTPEH NPpUEM nepenaq
papguocTaHuuid auanasoda YKB-2. Ecnn
BbIXOA Takoro annaparta, paccHuTaHHLIn
Ha MOAKMIOYEHWE TONOBHBLIX TenedoHoB,
NoOACOEAMHUTE K Bxoay ycunutens 34
noboro OTEe4ecTBEHHOro MPUEMHMKE, TO
CTaHeT BO3MOXHBIM TPOMKOrOBOPALLMIA
npwém B amanazoHe YKB-2. MHbiMK cno-
BamMW, BCE, 4TO HeoBxoaMMO cpenate, —
3TO M3roTOBUTL COBAMHUTENBHLIA Kabens
CO LUTEKEPOM ANA NOAKMIOYEHWS K MUHWa-
TIOPHOMY annapary € OOHOW CTOPOHbLI U
pa3LEMOM ANA NOAKTIOHEHWA K BXOAY YCU-
nutens 34 craporo NpUEMHKUKa © ApYron.

Cxema Takoro kabGens nokasaHa Ha
puc. 1. [ina npuema B gnanasoxe YKB-2
MCNonb3oBad manorabapuTHeIn NPUEM-
HuK M-820 (kMTaiicKoro npow3soacTea)
BMECTE C OTEYECTBEHHLIM NPUEMHMKOM
BO®-12, y koTOpOro vMeeTcs po3eTka

Puc. 1

ona nogknovedns marHutodona. OT-
cyTcTBME A0paboTok NPUEMHUKOB NMO3BO-
NAET, KaK W Npexae, ucnonsL3oBath Kax-
OBl M3 HUX OoTaensHO. Kpome Toro, no
NpepnaraemMoi CXeme B Ka4yecTBe UCTOoY-
HWKa curHana MoxeTt BbiTb MCNoNb30BaH
noboK COTOBLIA TenedoH, B KOTOPOM
npegycMoTpeH npuém YKB-paowoctad-
umi.

Ecnu y cTaporo NpyeémMHVKa HeT po3er-
KW ANF NOAKMNOHEHWA BHELHEr0 UCTOYHW-
Ka curHana, eé HetpyaHo Beectu. O6bIMHO
NEPEMEHHLI  PE3VUCTOP  perynaropa
rpomkocTi (R1 Ha puc. 2) BKNIOYEH Kak
LENUTENb BLIXOAHOI O HANPSXEeHUA feTek-
TOpa: OAVH ero BLIBOA, COEAWHEH C AeTek-
TOPOM, BTOPO — € 0BLWMM NPOBOAOM, a
BbIBOL ABMXK3A — C BXOOOM YCWUIWTENS

ol K euixony nevextopa

K Bxony
R2 R1 I | ; yeunutens 34

Puc. 2

34. lNpu BBepeHun posetkm XS1 (oHa
moxeT 6w noboro TWNAa) ona noa-
KnioYeHns npuémHuka ¢ YKB-puanazo-
HOM BELIBOA NEPEMEHHOrO peauctopa R1,
NOAKNIOYEHHBIA K BbIXOAY AeTekTopa,
OTCOEAWHSAIOT OT MOCHEAHEro WU coeam-
HAIOT C OOHMM M3 FHE3[, PO3ETKKU (BTOpPOE
noaxKNIoYaoT K 0BLemMy npoeoay) 1 3amei-
KalLWWM KOHTakTOM AONONHUTENLHOrO
nepeknioyatens SA1 (takke moboro
Tuna) . Ero pasmblKalolwmwin KOHTaKT COo-
€AVHSIOT ¢ 0BLWMM NPOBOOOM Hepes pe-
ancTop R2 Takoro xe conpoTUBNEHWUS, HTO
W NEPEMEHHBIN, a NOABWXHbLIN KOHTaKT —
¢ Bhixopom pevektopa. llocne Takoi
nopaboTku B nonoxexun "1" nepexnioya-
Tena Bxon ycunutena 34 6Gyner oTknio-
4aTbCH OT BbIXOAA OETEKTOPA, HTO UCKIIO-
HUT nomexu npuemy 8 YKB-ananasorHe co
CTOPOHBI NPUEMHOr0 TPakTa CTaporo npu-
EMHUKa, a B nonoxeHun "2" — nogknio-
4aTLCA K HEMY, MO3BONAA BECTWU NMPUEM,
Kak » Ao nepenenku. =

XS1,
Y

AencHuka no cy66oty), 09.00—09.05
(exepnHesH0),12.00—12.10 (c noHepens-
Huka no cyG6oty), 12.00—12.05 (no Boc-
kpeceHbsM), 16.00—16.10 (exenHeBHO),
19.00—19.15 (noHepensHuk) n 19.00—
19.30 (BTOpHWMK — naTHMua). C 19.15 go
19.30 no noHegenbHWKam nepepaeTcs
nporpamMma Ha pycckom assike "TMpuaHe-
CTPOBCKME auanorn”, noaroToeneHHas
pagvocTaHumen "CeoboaHans Espona”.

XOPBATHUS. 1 sHeaps 2014 r. npekpa-
WeHo Beuwanwe pagwoctaHumu "Tonoc
Xopsatmn” Ha wacrote 1134 kly (mowy-
HocTb 600 kBT), paHee oHa pabortana B
acdupe c 17.00 pno 23.45. Takum obpaszom,
Xopeatus Gonblue He npeacrtasBneHa Ha
cpegHux BonHax (ucrtouHuk: http: //www.
oiv.hr/tvrtka/vijesti/vijest_en.aspx?id
=1218).

MOAYNbHAS PEKJTAMA
Ycnosua cm. Hac. 7

HaGope! 1 rapxetsl ot "MACTEP KUT™
W Opyrux Benyluvx npoussoauTenein —
8 MHTEPHET-MATA3WHE "OECC™:

— YHuBepcanbHelA aBToMoBWUb-
Heii OBDII ckaHep ¢ Bluetooth uxTep-
deiicom MP9213BT —1183 pyb.

— XWUT! YHueepcanbHbI aBTOMO-
BuneHbi agantep K- L-nuHun USB
BM9213 — 1296 py6.

— MepexogHnk USB — COM
(RS232C) BM8050 — 605 py6.

— XUT! WMnyneCHBI MWKPOMPO-
LECCOopPHbI meTannouckarens
BMB042 — 2111 py6.

— YHueepcansHbiid MMNYNILCHBIA Me-
Tannovckarens BM8044 — 4642 pyb

— Tepmoctar MP3303 nog ynpas-
neHvem Android — 1421 py6.

A TAKXE: Wunpokuit BeiBop mMynb-
TUMEOMAHEIX MWHW-KOMMNBLIOTEPOB
(pasmepom ¢ dnawky) Ha OS Android.

3BOHUTE! 3AKA3bIBAWUTE!
Mo GecnnatHoOMy mMexayropopg-
Hemy Homepy 8-800-200-09-34
c 9-30 po 18-00 MSK, no e-mail:
zakaz@dessy.ru wnu Ha caurte
www.dessy.ru

Bynere B Mockee — 3axogure!
Bcerpa B Hanuumm Beck (a 3To
cebiwe 650 HaumeHoBaHWA) cnekTp
Habopoe "Mactep KWUT", Ekits u
KitLab. M1 xpém Bac no apgpecy:
r. Mockea, yn. Bonbwasn MouytoBana
(exopn c Py6uoeckoi HaGepexHoit),
A. 34, cTp. 6, opuc 22. Pagom
CT. MeTpo "JneKkrTpo3asoackan”.

* * *

CBETOOMOOHBLIE JNIAMIMbI, CBE-
TUNBHWKW U BCE TAKOQE...
www.new-technik.ru

* * *

MpocToi 3cTpaaHO-AUCKOTEYHBIIA
yeunutens 200/400 Br:
koHcTpykTop — 500 py6.;
HacTpoeHHbIM Moayns — 900 py6.
HanoxeHHbim naarexom.

630075, HoBocunBupck-75, a/a 63.
E-mail: zwuk- is@mail.ry
www.zwuk-serwis.narod.ru




leHepaTop "HapuCOBaHHOro"

CurHana

A. MUYYTrOB, noc. Baprawm KypraxHcko# o6n.

( ‘MrHan Ha BbIXO[E 3Toro redeparopa
vmeeT GopmMy, COBNafaloLLyo C Kpu-
BOI, "HapucosaHHOW" NONb30BATENEM Ha
akpaHe rpadpuyeckoro XKW ¢ paspele-
Huem 128x64 nkc. Takow reHepaTop npw-
roajTCs A5 NPOBEPKW pasnuyHbiX 3NeK-
TPOHHLIX NprBopos. C ero NOMOLLLIO MOX-
HO, Hanpumep, noaobparte GopMy curHa-
nos camoro HeobGwbivHOro Tembpa ans
3NEKTPOMY3bLIKATIbHEIX MHCTPYMEHTOB.
YacroTty nosTopeHus "HapucosaHHon"
KPVBOW Ha BLIXOOE reHepaTopa MOXHO
mennTb oT 0,2 no 7500 Ny u paxe Bbile,
€C/ Ha 9KpaHe HapucoBaTb HEe OAWH, a
HECKONLKO nepuopos. Hanpumep, ecnu
Hapucoeartk 64 nmnynsca, To Ux YacToTy
MOXHO M3MEHATL NpuMepHo ot 12,8 My oo
470 kl'u,.

cknin KKW HG1 (MT-12864J-2FLA). Onu-
caHve MHOMKaTopa MOXHO Hanuth B [1], a
0COBEHHOCTU Ero CTHIKOBKW C MUKPOKOHT-
ponnepom — 8 [2].

TakTOBas 4actora MUKPOKOHTponnepa
20 MI'y sapaHa KBapLesbiM pe3oHaTopom
ZQ1. Uens R1C1 npegHasHayeHa ons yc-
TAHOBKM MWKPOKOHTpOJINEpa B MCXoOHOEe
COCTOSHWE MpW BKIIQYEHUM NUTaHWH, a
avon VD1 obecneunsaer BriCTpylo pas-
paaky koHaercatopa Cl nocne euiknio4e-
HUS nuTanua. Khonkamu SB1—SB3
YNPaENSOT reHepaTopom.

JBovyHbIE KOAB! XPAHALUMXCS B NAMATA
OTCHETOB "HapuMCcoBaHHOro" Ha skpaHe
XKW curHana MMKPOKOHTPONNEP C 3aaaH-
HOW YacTOTOW BLIBOAWT Ha Bbixoabl RAD—
RAS5. Peauctop R2 cnyxuT Harpyskoi

? ' 58
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Puc. 1

HwxHuia kpai akpaHa uHaukaTopa co-
OTBETCTBYET HYyNEBOMY HanpsXeHuio Ha
NEepBOM BbIXOAE reHepaTopa, a BEPXHUn —
MaKCUMansHOMY MONOXWUTENLHOMY, KOTO-
POE UMEIOLLMMCS B reHepaTope perynaro-
POM MOXHO uameHsTe oT 0 npubnuan-
TensHo Ao +3,5 B. CurHan Ha BTOpPOM
BLIXOOE OTNWMYAETCA TEM, YTO B HEM OT-
CYTCTBYET MOCTOSHHaA COCTasnsolias.
Kpome TOro. Ha aToM BbIXOAE NP HU3KOoM
YacTOTE MOBTOPEHWA KPWUBOW BO3MOXHO
vcKaxeHue ee Gopmel.

leHeparop MOXHO nuTate oT nwboro
WUCTO4HWKA CTabWNM3VpPOBaHHOrO MOCTO-
fAHHOro HanpsixeHus 5 B. MNoTpebnser oH
Bcero 18 mA. B moMeHT BbikniOHeHWS
nuraHua GopmMa MMEIOLLENCH Ha 3KpaHe
KPWBOW COXpaHseTcs B UudpoBoOM BUAE B
3HEProHe3aBUCHMMOV NamMATH MUKDOKOHT-
ponnepa, a Npw ero BKJIIOYEHWW OHa BOC-
CTaHaBnNWBaeTCH.

Cxema reHeparopa nokasaHa Ha puc. 1.
OcHOBHbIE ero aetan — MUKPOKOHTPON-
nep DD1 (PIC16F873A-1/P) 1 rpadguqe-

Bbixoga RA4, koTOpbIN, B OTAWYWE OT OpYy-
TMX BLIXOA0B MWKPOKOHTPONNEPA, BbINOs-
HEH MO CXeMEe C OTKPLITbIM CTOKOM.

K Beixonam RAO—RAS nogkno4éH npe-
obpasoBatent ABOWHHOrO KOAa B Nponop-
LIMOHANBHOE Ero 3HAYEHWIO HanpsxeHue,
cobpaHHein 3 peauctopoe R3—R8. 06-
paruTe BHUMaHWE, HTO KaX/abii U3 peauc-
TOPOB 3AECb WMEEeT COnpoTWBIEHWE,
BOBOE MEHbLUEE, YeM Nnpeasiaywmin. 3To
Heobxoovmo Ans NpaeuneHOro npeobpa-
30BaHWA W OOMKHO cTporo cobnioparses.
OpHako conpotueneHue peauctopa R7
HEMHOr0 MeHblle PacyeTHoro, pasHoro
6 KOM, HTO HACTMYHO KOMNEHCUPYET BNIUS-
Hue pesauctopa R2 Ha xapakTepucTuky
npeoBpasosaHuns.

Peanctopet R3—R8 ykasaHHoOro Ha
CXeme CONnpoTUBAEeHWs Heobxogumo no-
nobparte ¢ MakCcMManbHO BO3MOXHOW TOM-
HOCTBIO U3 yucna Gnuxanunx craHpapT-
HbIX HOMWHanNoB. M3amMepsTh UX CONPOTUB-
neHwe B npouecce noabopku cnegyer
OOHUM W TEM Xe LWUdPOBEIM NPUBOPOM.

Yem meHblue Tpebyemoe conpoTueneHue
peaucropa, TeM ¢ Bonblwei TOYHOCTLIO
ero HyxHo nogbupats. Ona obneryeHws
noabopkn MOXHO COCTaBAATE Kaxabli
Pe3ncTop U3 ABYX, COBAMHEHHBIX nocne-
noeatensHo. OaMH U3 HUX NOMKEH UMETh
conpotuenexue, 6nuskoe k Tpebyemomy,
HO MEHblUEee ero, a BTopon — nobasnats
OCTaBLUEECH.

IMUTTEPHLIA NOBTOPUTENL HA TPaH3W-
cTope VT1 yCcTpaHseT BAUAHME Harpy3ku
reHeparopa Ha paboty npeobpa3oBatens
Kopa B Hanpsxexwe. Peauctop R9 ycra-
HaenueaeT pabouylo TOYKy TpaHawucTopa
Tak, 4TOOB! NPV HU3KWUX YPOBHAX Hanpsxe-
HWA OOHOBPEMEHHO Ha BCEX BbiIXOaax
RAOD—RAS HanpsixeHWe Ha amuTTEpE
TpaHaucTopa Bbino makcumansHo Bnm3-
KWM K HY/TI0, HO OH OCTaBancs B aKTUBHOM
pexume. ITUM YCTPaHAITCA WUCKaXEHWSs
HWxHel (Ha akpane XXKW) yactm “"Hapuco-
BaHHoro" curHana. KoHgerncartop C5 crma-
XWBAET CTyNneHbkW CcHOpPMUPOBaHHOIO
undposeim crnocobom curHana. MNpw pa-
60Te ¢ HM3KOYACTOTHLIMI CUrHanaMu ero
EMKOCTb MOXeT notpeboBaTtbCs yBenu-
YUTb B HECKOMNBKO pas, a C BbICOKO4YacToT-
HBIMY — YMEHbLLWT.

MepemerHbiMm pesuctopom R10 pery-
NUPYIOT aMnanTyaOy BbIXOOHONO CUrHana.
Peauctop R12 zawwuaer tpaH3ancTop ot
MOBPEXAEHWA NPY CAYYANHOM 3aMbIKaHUK
Beixoga 1 Ha oBwwin NpoBoA, Korga aBv-
KOK NEepPEMEHHOI0 PE3NCTOPa HaxoOouTCH
B BEPXHEM MO Cxeme nonoxeHwn. KoH-
neHcatop C6 He nponyckaet Ha Buixopd 2
NOCTOSHHYIO COCTaBNsAOLYIO reHepupye-
MOro curHana.

KoHpeHcatop C4 — GnokvpoBO4HLIN B
LENW NUTaHws reqeparopa, a nogbopkon
peauctopa R11 pobGueaioTcs Haunyywwen
KOHTPACTHOCTM M300paxeHWs Ha akpaHe
wHOMKaropa.

leHepaTop cobpaH B kopnyce pasme-
pamu 80x60x24 MM M NO KOHCTPYKLMW
aHanorM4yeH KapmMadHomy ocuwnorpady,
onucadHomy B [3]. BHelHWin BuA reHepa-
TOopa nokas3adH Ha puc. 2. [py nepsom
BK/IKO4EHUW NpUBopa C TONBKO 4TO 3anpo-
rpPaMMUpPOBaHHbIM MUKDOKOHTPONNIEPOM B
HWXHEeW YacTy akpaHa »KKW Byner eoiBe-
AeHa npsmas nuHuvs. B pancHedwem —
3TO KpMBas 3apaHHOW B npegbiayuiem
ceaHce paboTtsl GOpMEIL.

PaboTy Ha4MHaIOT C HaxaTus Ha OaHy
W3 KHOMok reHepartopa. lNocne HaxaTua Ha
kHonky SB1 Ha BbixOgax redHeparopa
NOSBNAETCH curHan waobpaxeHHon Ha
akpaHe dopmel. Haxatnem Ha SB2 nepe-
XOASAT B PEXUM M3MEHEHMWS Ero 4acToTel, a
Haxarnem Ha kHonky SB3 — B pexum
BBOAA WM KOPPEKTUPOBKW OPMBI KpU-
BOW Ha 3KpaHe.

B pexume M3MeHEeHWs 4acTOTbl KHOM-
kol SB1 yMeHbwawT eeé 3HayveHue, a
kHonkown SB3 ysenuuveaioT ero. Havane-
Hasn yactoTa pasHa 476 Ny. Becero umeiot-
ca 511 dpmrKCcHpoBaHHLIX 3HA4YEHWIA 4acTo-
Thl, NEXalWwx B ykasaHHOM paHee gwana-
30HE.

Cpaay nocne Bxoga B pexvum BBOAA W
KOPPEKTUPOBKW KPUBOW YCNOBHLIA Kypcop
BCErda HaxoouTcs Ha MEepBOW cnesa ee
Tovke. lNpu HaxaTtow kHonke SB3 Touka
NnepeMeLLlaeTcs BBEPX N0 3KpaHy. a
[OCTUTHYB BEpXHEW rpaHuLbl SkpaHa,
nosiBNAETCA CHU3Yy. C oTnycKaHuem KHon-
KW TO4YKa OCTaHasnueaertcs. YCTaHOBME B
HYXXHOE MONOXEHWE MEPBYIO TOYKY, Haxa-
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Bonpoce!: consult@radio.ru

Mpuém cratei: mail@radio.ru
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TMEeM Ha kHonky SB2 nepexoasT KO BTO-

poW, YCTAHOBMB W €€, NepexognT kK
TpeTeel U Tak panee. 3a Todkon 128 Ha
npaBoM Kpaw 3kpaHa nocnegyet To4ka 1
Ha ero IeBOM Kpaio.

Hapucoeas onucaHHeiM cnocobom
xenaemyw ¢GOpMy curHana, BKIKQ4aIoT
reHepaTop Haxarvem Ha kHonky SB1. Mpwu
3TOM BBEAEHHas kpueasa Byoer sanucaHa
B 9HEproHesasncumyio namsaTte (EEPROM)
MUKpPOKoHTpOnnepa. MNoatomy nocrne Bol-
KNIOYEHUs nuTaHua npubopa u ero HOBOro
BKJIIOHEHWA NOBTOPHO BBOAUTL EE HE NPU-
LETcH.

CurHan MoXHO yCnbllWaTts B FONOBHBLIX
TenedoHax, NoAKNKHMB WX K BLIXOAY reHe-
paropa, Win YBUAETb Ha 3KpaHe OCLWNNo-
rpacda (pwc. 3). CkopoCTb pPasaBepTKH
ocuunnorpada Oeina ycTaHOBNeHa pas-
Hou 0,2 mc/gen., a 4yBCTBUTENLHOCTb Ero
KaHana BepTWKanbLHOro OTKIOHEHWUSs —
0,5 B/gen.

NUTEPATYPA
1. Xupkokpuctannu4eckmia MOayNkb

MT-12864J. — <http://www.melt.com.ru/
files/file2150172.5.pdf>.

2. Muneeckuid A. Mcnonssoeauue rpagm-
Heckoro XKW MT-12864A ¢ MUKPOKOHTRONNE-
pom upmel Microchip. — Paguo, 2009, Ne 6,
c. 28—31

3. Nuuyros. A. KapmasHeii ocumnnorpad. —
Panwo, 2013. Ne 10, c. 20, 21.

|

Or pegakuymm. [lporpamma MUKpO-
KOHTpOANepa umeerca no agpecy ftp://
ftp.radio.ru/pub/2014/03/genf.zip Ha

Hawewm FTP-cepseepe. |

NMporpammartop PMN3Y cepuu 27C

0. KOJIbMYPUH, r. Huwkusa Typa Ceepanosckoi o6..

3TuM NporpaMmMaTopoM aBTOp NMOAL3yeTcs no Mmepe HagobHocTH
YXKe 4O0BOJIbHO NPoAo/KUTENBHOE Bpemsi. Mukpocxemel, ans paborst
C KOTOpBIMU OH NpegHa3HadeH, — PI3Y c napannensHbiM UMHTEpP-
¢ericom n yneTpadpuonetossim ctupaHnemMm. XoTa OHN U HEe HaXo4saT
npYMeHeHWss B COBPEMEHHbIX KOMMepYeckux paspaborkax, HO
MMEeTCA B MHOMOYMCNEeHHOM AaBHO HECYLeM CBoio cnyxby npo-
MbiluieHHOM o6opypoBaHuu M "B 3akpomax” paguomioburenei.
Mporpammarop nogknioqaoT Kk COM-nopty komnsiotepa. Ecnun B
KOMMBIOTEPE TaKOro rnopra HeT, MOXHO MCNOoNb30BaTh NepPexonHuK

USB-COM.

Cxema nporpammMaropa uaobpaxeHa
Ha puc. 1. B HEM HET TPYAHOOOCTYN-
Hblx W poporux peranen. MWKPOKOH-
Tponnep PIC16F628A-1/P (DD1), pabGotas
nog ynpaeneHuem 3anucaHHoW B ero
namMaTe NPoOrpamMmel U B3anUMOAENCTBYA
CO cneuuansHo pa3paboTaHHoW KOMNbIo-
TepHon nporpammoil ProgRom27C (obe
OHW MMEIKOTCH B MPUIOXEHWM K CTatbe),
BLINONHAEST BCE (hYHKLMKM NO Nporpammm-
POBAHWIO M HTEHWIO COAEPXUMOT0 NaMATH
Mukpocxemel PM3Y, BcragneHHoW B na-
Heslb XS2. TakToByIO 4acTOTY MUKPOKOHT=
ponnepa 4 My 3an0aéer ero BHYTPEHHWIA
TakTOBLIV reHeparop.

JAns coeauHeHws nporpamMmmartopa c
KOMMBIOTEPOM  MCMNONbL30BaH kabene C
pa3bLeEmMom XS1 OT MeILLKW, NOAKMIOYAEMON K
COM-nopTy. Aee mukpocxemsl KS61WE10
(DD2, DD3) obpaayloT cyeéTymk appeca
aqerkn namat PN3Y, copepxrumoe KoTo-
POro MHKPEMEHTUPYETCA MO MMINYALCaM,
DHoOpMUpYEMBIM MUKPOKOHTpONnepom DD 1

Ha eoixope RBO (BwiB. 6). HasHavyeHwe ya-
na Ha uHTerpansHom crabunuaarope DA1,
crabuwnutpone VD5, tpaHauctope VT1 u
nuope VD7 — cdhopMupoBaHue No KoMaH-
0aM MWKPOKOHTPOJIEpa MMMYbLCOB Ha-
NPAXEHWUS NPOrpaMMUpoOBaHus, Nogasae-
MbIX Ha BeiBOA, 1 nporpammMupyemMon muk-
pOCXeMbl, BCTABNEHHOW B naHens XS2.

TpaHaucTopsl VT2 u VT4 cornacyoTr
YPOBHW CUrHanos Ha nuHusax TXD u RXD
COM-nopTa c ypoBHsiMK curHanos, dop-
MUPYEMBIX ¥ NMPUHUMAEEMBIX MUKPOKOHT-
ponnepomMm. CurHan, nocTynaiowmia ot
KoMnbloTepa no nuHum RTS COM-noprTa,
yCTaHaBAMBAET B WCXOAHbLIE COCTOSHUA
MWUKPOKOHTpOANep 1 cHetqukn DD2 n DD3
(4epe3 wHBepTOop Ha TpaHauctope VT3).
Crabunutpox VD8 orpaHvivBaeT ypoBeHb
curHana RTS Ha exone MCLR MUKpPOKOHT-
ponnepa. MNepekniovatenem SA1 Bbibu-
patoT TN PMN3Y — B HUXHEM NO Cxeme
nonoxeHun ato 27C64 vnn 27C128, a B
BepxHem — 27C256.

MuTaetca nporpammarop nepemen-
HbiM Hanpsxeduem 12 B, 50 'y (ot He
NnoKazaHHOro Ha CXeMe MOHWXALWEro
TpaHcdopmaropa), ero BeINPAMASET au-
ogHbIn mocT VD1—VD4 n ctabunuanpyer
Ha ypoBHe +5 B uHTerpansHuliit ctabunu-
3arop DA2. KoHpedcatopsl C1—C3 —
crnaxveaowme. K Boixoay BoinpaMUTENb-
HOrO MOCTa MOAKMIOYEH W PacCMOTPEH-
Hbll Bbilwe ¢opMypoBaTens NporpamMmMu-
PYIOLLIMX UMNYNBCOB.

MeuaTtHylo nnaty nporpammaropa,
n3obpaxeHHy Ha puc. 2, M3roTaenu-
BaloT U3 GONLrMpOBAHHOIO C OJHOWN CTO-
pPOHbI cTeknoTekctonura. Ha Hel He-
06xoaMMO ycTaHOBUTE Bonbluoe 4Mcno
NEPEMBIYEK M3 M30NWPOBAHHOrO NPOEO-
Aa. [ina MMKPOKOHTPONNEpa XenaTensHo
npegycmoTpers naHens. CrabunutpoH
VD8 MOHTUPRYIOT napannensHo pe3mcro-
py R7 Ha cTOpOHE NeYaTHbIX NPoBOAHW-
KOB.

lMnata paccyvMTaHa Ha YCTaHOBKY pe-
auctopoe MJIT-0,125 wnu nopoBHbIX.
Crabunuzaropsl 78L05 MOXHO 3aMeHUTL
Ha 7805, KP142EH5A wnn KP142EHS5B, a
C Y4ETOM LOKONEBKM TPaH3UCTOPLI
KT3156 — Ha aHanornyHble KpeMHUEBbLIe
mManoin mowHocTu. Ctabunutpon KC147T0
MOXeT ObiTb 3aMEHEH APYTUM ManNoMOLL-
HBIM € HanpsxeHuem crabunuaaumm
okono 5 B, a ctabunutpod KC182X (VD5)
BO3MOXHO NpUOETcH BblBpaTk W3 He-
CKONBKMUX 3K3EMMNAAPOB WK Oaxe 3ame-
HWUTE CTABMIMTPOHOM APYroro TWna, 4To-
6l Npu 3aKkpeiTom TpanaucTope VT1 nony-
4nTe Ha Boixope crabunu3atopa DAT
Hanpsikenue 12,5...13,5 B. 8 vcnoneso-
Bgan e ka4ectee VD5 aMUTTEPHLIN NEpexon
TpaHauncTopa KT3102A.
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=) 105 { Mocne cBopkw nporpammaropa, He
° ° ycTaHasnueasi B HEro MUKPOKOHTPONnep
[ — Y H DD1 » He noaknioyas nporpaMmarop K
000 000 000 KOMNBIOTEPY, NOAGNTE Ha AMOAHbIA MOCT
.3 6 %0 nepemeHHoe Hanpsxexuve 12 B u, spe-
DofiC I-O—O MEHHO COoeauHWB ¢ oBwwrM NPoBOAOM
ol katon awona VD7, nposepbTe Hanpaxe-
=0 HWe Ha Bbixoge crabunuaatopa DAl u
I — ~— npu HeobxoaMMOCTU OTKOPPEKTUPYWTE
000 000 ero nopbopkon crabunutpoHa VDS.
& TO=00 COO=00 Mocne 3T0ro, NpeaBapuTentHO BbIKNIO-
© 4YWB NUTaHWE, MOXHO YCTAaHOBWUTL B Npen-
=0 Ha3HaYeHHYI0 ANA Hero naHens 3anpo-
5-8 A °°°°8 rPamMMUPOBAHHbIA  MUKDPOKOHTPONNEP.
O Hanee cneayer yCTaHOBUTbL NEPeKnioya-
Tens SA1 B NONOXEHWE, COOTBETCTBYIO-
°_5 wee TMNy nporpammupyeMon MUKpo-
88 3 ‘_o 8 CXEMbl, W BCTaBuTb €€ B NaHenb XS2.
Q@ G=—=0 Q=0 Mocne 3TOro MOXHO MOAKNIOYATH Mpo-
° e | — o rpaMmartop K KOMMLIOTEPY WM NogasaTb
nuTaHve.
=~ 10T Nporpammarop Moxer pabortarb
n c PMN3Y 27C512, koTOpoe nporpammm-
O VT4 PYIOT N0 NONOBUHAM NPY NEPEKNIoHaTene
3 KB SA1 B BEpPXHEM MO CXeMe nonoxeHuu. Mpu
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Mpo4NTaTL Ero cogepxumoe. YcnewHoe
BbINONHEHWE 3TOW W BCEX APYrvx onepa-
uMiA noaTeepxaaercs coobuernem "OK”.

"3anucate cogepxumoe 6ydepa B
dann” — Ha 3KpaHe NONBNSAETCH CTaH-

6ydep Byaer sarpyxeHa TONbKO €€ 4acThb,
ymewawwancs 8 PMN3Y, a Ha akpaHe
noseuTcs npegynpexgexue. CooteeTcT-
BYIOLLEE NpeaynpexneHne nosiBuTca 1M B
cny4ae, ecnuv He yaanock OTkpeITe dainn n

YnpasnsioT paGoToit nporpammaropa ¢
NOMOLLBEKD WMMEKLUWMXCA B rMasHOM OkKHEe
JKPaHHbLIX KHONOK C MOACHAKLWMMKW WX
Ha3dHa4YeHe NUKToOrpamMmmamn. 31K KHONKK
W BbINOAHAEMBIE MPWY HAXaTUW Ha HUX Ael-
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CTBWA ONWCaHbl HUXE B NOpsAL-
KE PACMONOXEHWA B OKHE MPOo-
rpaMmbl CneBa—Hanpaso W
CBEpXy-—BHW3!

"OTkpbiTe  dann” — Ha
3KpaHe nosenserTca cTaHpapT-
HOE OKHO OTKpbiTUa danna
Windows. B HEM oTOGpaxeHs!
WMEIOLMECH B TEKYLLUEW nanke
dannkl ¢ paclMpeHnaMm UMeH
bin (aBou4Hbie) W hex.
Wmeetcs BO3MOXHOCTb Bhbl-
6Gparte ¢aiin U ¢ apyrum pac-
LMpeHuem, Ho oH Byaer obpa-
foTaH kak ABOMMHLIN. Ecnwn

&= MporpammaTtop N3y

AapTHOE OKHO COXpaHeHus
danna Windows. B HEM HyxHO
BLibpate WM 3agartk 3aHOBO
vma danna, B KOTopei byner
NpoW3BefeHa 3anuch, yka3artb
ero Tun (bin unn hex) n Haxats
Ha 3kpaHHylo kHonky "Coxpa-
HUTL".

"MpoeepuTsb HUCTOTY
PM3Y" — B NOArOTOBNEHHOM K
nporpamMMMpoBaHUI0 (CTEPTON)
MWKPOCXEME BCE AYENKN Mama-
TV OOMKHBI COOEPXaTb LWecT-
HaguatepuyHoe uucno OFFH
(necatnyHoe 255), ecnv aTo He

06LEM copepxaueincs B Tak, Ha aKpaH BeIBOAWTCH Npe-
dane wHdpopmaumn Gonble AynpexaeHue.

wHdbOopMauMoHHOro obbéma "BarpyauTte copepxumoe
nporpaMmupyemon  MMKpPO- 6ydepa 8 PMN3Y" — BwiNOA-
CXeMbl, B  NPOrpaMmmHeIn HAeTCS COBCTBEHHO onepauvs

Bytep;, 27CH4

nporpammuposanus. OHa Ha-
4YMHAETCA NOCAE NONOXWUTENb-
HOro oTeeTa Ha Bonpoc "Havyars
3annck?”. Ecnu 3anucatb Hyx-

Agpec oo ]| 02 03 04 05 06 07  Asci = HYI0 MHOOPMAUMIO B Kakylo-
nBo AYeKky NamMsaTi He YaaeT-
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YCTPOMCTBO AJ19 3KCNEepPUMEHTOB
¢ Ni-Mh akkymynatopamm
TunopasamepoB AA u AAA

C. KAMMHCKUWM, r. Kues, YkpauHa

Meicns cozgaTts Nnpubop AN 3KCNEePUMEHTOB C aKKymMyaTopamMu 1
uX UHAWBUAYaANBHOW 3apsAkKu pogwvnack y aBTopa npegsiaraemMon
cTartbM, KOrga B €ro 3neKTpoHHoMm c¢oToannapare nepecran Hop-
ManeHO paboTtare KOMIMAEKT akKyMynsTOpOB BO3pacrom He Gonee
Asyx net. Kpome Toro, B ero pacnopsikeHuu oka3asnocbk HEeCKOMbKO
KoMMNNeKToB barapei akkymy/naTopos Tunopa3smepa AA, oTtpaboras-
WuX CBOH CpOK B paguoctaHuuax. PaspaboranHbiii npnbop no3so-
NSIeT BLISSBUTHL AKKYMYMSTOPbI, MOJNIHOCTBIO HMCYeprnaBliue CBOH
pecypc, a ocTankHbiM NPOAINTL CPOK 3KCnnyaTauuu, nogobpas ansa
KaXxgoro onTvMManbHbIN pexum 3apagKku.

\ HOrum, none3aylowmmes Ni-Mh akky-

MYyNATOpamMun, W3BECTHO, 4TO B pe-
aynsTate “pacnonaaHuvs’ 3apsaHo-pas-
pPAOHBIX XapakTepuCTUK 4Yepe3 rog-asa
aKKyMynaTopbl, 3apsXaslUMecs B cocTase
Gatapen B pacnpoCTPaHEHHbIX AELUEBbIX
3apaaHbLIX YCTPOWCTBaX, OTKAa3bIBAKOTCH
pabotars ¢ 3Heproémkmmn notpeburens-
MK, Hanpumep, ungpossimn doToannapa-
Tamu. Ecnn Takme akkymynaTopel 3aps-
*arTe MHAVBUAYANEHO, OHWM CMOrYT Npopa-
Gorate eweé ponro. lNocne TwarenbHoro
u3y4eHua Nnpobnemel NO AaHHBIM W3 pas-
NWYHBIX WCTOYHWKOB (B OCHOBHOM W3
WHTepHeta) Gwina euipaboTaHa cnepyio-
LUasA KOHLEenuwWs:

— npuBop AOMKEH UMETE PEXKUM pas-
PAOKN aKKYMYNsTopa, Npu4em xenarenb-
HO MMETb BO3MOXHOCTh YCTaHaBnueaTts eé
TOK B 3aBMCUMOCTH OT EMKOGTH aKKyMY s~
TOpa;

— TOK 3apsakyu AONXEH YCTaHasnu-
BaTbCH PA3HbIM B 3aBUCUMOCTMW OT EMKOC-
TV aKKYMYNATOPOB M Ha pa3NunyHbIX ee aTta-
nax,

— AN ornpepeneHus MoMeHTa NonHon
3apsaku HeobXoAMM KOHTPONb Hanpsxe-
HWA Ha aKKyMYNATOPE, ero TeMneparypbl U
npuvpawLeHnin aTux napameTpoe 3a onpe-
AENEHHBIN MHTEPBAN BPEMEHM;

— HeobX0AMMBl YYET OTAaHHOro 1 no-
NYHEHHOro aKKymynaTopoMm KOnu4ecTea

BNeKTpM4YecTea W OCTAHOBKAa 3apafku,
KOrga OHO AOCTUraeT 3apaHee 3aaaHHoro
3Ha4eHun,

— ponxHa BeiTe NPeaycMoTpeHa Bo3-
MOXHOCTh W3MEHEHMWS BCEX NepevynCneH-
HbIX NapamMeTpos;

— npubop He A0MKeH BbiTh AOPOrUM.

Jns ynpaeneHus npoLeccamy paspaa-
K1 W 3apaaku Bein BeiIbpaH MMKPOKOHTPON-
nep ATmega8 — ofWH U3 cambix Hegopo-
rMX W PacrnpocTpaHEHHbIX, HO OCHAaLUEH-
HbIX BCem HeobxoommbimM, WMHbopmMaumio
peweHo ebiBoAUTE Ha XKW, wmerowmia
nge ctpoku no 16 cumsonos. Jatumk Tem-
neparypsl — DS1820.

Cxema npubopa nokasana Ha pmc. 1.
MukpokoHTponnep DD1 dpopmupyet cur-
Hanbl ynpasneHus NonesbIMU TPaH3MCTOo-
pamu VT1—VT6, koTopbie B pexume pas-
PROKK NOAKNIOHAT K akkymynatopy G1
Harpy3odHele peawctoper R16, R19
(BMECTE MW MO OQHOMY), @ B pexume
3apAAKM  COEOUHAIOT aKKyMynatop C
WCTOYHWKOM MWTaHWA 4epe3 pPesncTopkl
R6, R13, R18, R20 B COOTBETCTBYIOLMX
komBuHaumax. EWe ogvH Knioy Ha Tpax-
auctope VT7 ynpaenser wanydarenem
3BYKAa CO BCTPOEHHLIM reHeparopom HAT,
KOTOPLI/ CUrHaNU3npyeT 0 TeKYLMX unum
aBapuiiHbIX cuTyauuax. CHAB nepembiuky
S2, 3BYK MOXHO OTKIOYMTL. A Nepembiy-
KOW S1 OTKNI0HaT NOACBETKY 3KpaHa
KKK HG1.

3Ha4yeHusa COMpPOTUBIEHWA racALMX
PEe3NCTOPOB 06pPasyioT reoMeTpPUYECKYIO
NPOrpeccuio © nokasarenem 2. 310 Nos-
BONSET, KOMBWMHMPYS MX, NONY4YUTE HENnpe-
PbIBHbLIN PAL 3HAYEHWIA 3aPSAHOIO TOKa OT
0 o 600 MA ¢ warom 40 MA (umdpbt Npwm-
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6NM3NTENBHBIE W 3aBUCAT OT TEKYLEro
HanpsXeHWa Ha akkymynatope). Yrobbt
oBecnequnTs NOCTOAHHLIN LWar U3MEHEHUA
TOKa, CONPOTUBNEHWS 3TUX DPEe3VUCTOPOB
[OMKHBI UMETE YKa3aHHbIE Ha CXeme 3Ha-
4YEeHWA, HE COOTBETCTBYIOLUME CTaHOaapT-

HOMY psagy HomuHanoe. Mx Heobxogumo
oTobOparte M3 WMEIOWWXCHA B Hanuyuu
pe3ncTopoB Bnuxanwmx CcTaHaapTHLIX
HOMWHaNOB WNW COCTaBWUTb KaXabik M3
HECKONBKKMX, B CYMME WMEIOLMX Heobxo-
AUMOE CONPOTUBNEHWE.

MNpwbBop cobpaH Ha AByX OAHOCTOPOH-
HWUX nevaTtHeix nnarax. Ha ogHoW u3 Hux
(puc. 2) HaxopaTca TpaHaucTopsl VT1—
VT6, avoasl VD1—VD4, 3apsgHeie n pas-
pAaHbie pesucTopsl. Ha apyron (puc. 3) —
octankHele gerann npubopa. Pacrnono-
KEeHWe Aertaner Ha CTOpoHax nevarHbIX
NPOBOAHWKOB 3TUX MNAT MOKazaHO CoOoT-
BETCTBEHHO Ha puc. 4 v puc. 5. KoHoeH-
caropel C2, C3, C4, C5 npunaweaior
CBEPXY COOTBETCTBEHHO Ha Pe3ucTopsbi
R4, R8, R11, R15. Hertanu, yctaHOBNEH-
Hble Ha CTOpOHax mnnat, cBoBOoAHLIX OT
Me4aTHeIX NPOBOAHMKOB, W COEOMHEHWA
MEX Oy Nnnatamun nokasaHel Ha pmc. 6.

MNonessble TPAH3MCTOPLI U 4acTb pe3uc-
TOPOB W KOHAEHCATOPOB — B UCNONHEHWW
OnA NOBEpPXHOCTHOro mMoHTaxa. [Mapwl
peanctopoe R3R4, R7R8, RI10R11,
R14R15 obpasyloT penvrenn Hanpsxe-
HWA, X xenarensHo nopobpark ¢ pasbpo-
com He Gonee 1 %. 3BYKOBOI nany4arent
WCMNONL30BaH C BCTPOEHHLIM FEHEpPaTo-
POM, PAacCYyMTaHHBIM Ha HaNpPsXeHWe Nu-
Tanumsa 5 B. MHaykTMBHOCTL Apoccenei L1,
L2 moxeT HaxoauTbCcR B npegenax
30...100 mkIH.

McTouHuk Hanpsxenua 5 B, ot koTopo-
ro nutaetcs npubop, aonxex boiTe cTabu-
NW3NPOBaHHBIM W CNOCODHBIM OTAABaTh
ToKk He meHee 1 A. Ecnu ects BO3MOX-
HOCTB, XEnarensHO NMTaTh Kaxk 4yl nnary
npwbopa OT OTAENBLHONO MCTOYHWKa. B
aTtom cnydae apoccens L1 Ha nnaty muk-
POKOHTpONNEepa He ycTaHasNWBaOT, a
HanpsxeHune 5 B nopawdt Ha Hee, Kak
noKasaHo Ha pvc. 6 WTPUXOBLIMW NNHWS-
mu. McTouHnkn Heobxoaumo BKNIOYATE W
BbIKNIO4aTh 0gHoBpemeHHo. Cneayer yae-
nMTL 0coboe BHUMaHWe KauecTBy KOHTakK-
TOB, C MOMOLLLIO KOTOPBIX aKKyMyNAaTop
coeaMHABTCA ¢ Npubopom.

Mporpamma MWKPOKOHTPONNEpa Mo-
KeT BbiBoaMTE Ha KKW nea meHio: pabo-
Yee n ycrtaHoeBku napameTpos. Ons wx
MCNONb30BaHWUA NOCTATOMHO KHOMOK SB1 1
SB2. Ecnm npuy BKAKOHEHWW HX OAHA M3 HUX
HE Haxara, nporpamma BbiBoguT Ha XKW
paboyee meHw. Ha Tabno nosenrertcs
uHpopmaLms, nokasaHHas Ha puc. 7. B
Nnepeov cTpoke umdpa 3 — HOMER pexu-
ma pabotst (0—7); 1,17 — HanpaXeHuWe Ha
akkymynatope, B; U — npuanak Toro, 4710
OAHUM U3 KPUTEPUEB OKOHYaHWA 3apsiaKu
ByOeT CnyxvTk AOCTUXEHWE HANPAXEeHW-
€M Ha akkymynatope 3Hadedums 1,52 B
(3ot nopor moxeT BbiTb M3BMEHEH peaak-
TupoesaHuem canna Ak.eep). Bo sropon
CTPOKE BHIBOAATCH TEMMNEPATYPa aKKymy-
natopa, ‘C: uma pexwuma (B gaHHOM cny-
yae 2700, moxet GbiTb M3MEHEHO pepak-
TMpoBaHmem canna Ak.eep); KONMHECTBO
AnekTpuHecTsa, COOBLUEHHOE aKKyMyns-
TOPY, NpW KOTOpOM 3apsaka Oyger npe-
KpaweHa, mA-.

MpuBop MOXET HaxoauTbCcAa B TPEX
OCHOBHBIX cocTogHuax: "Cron", "Pas-
paaka” n "3apagka’. MpeaycMoTpeHs
TPW BapuaHTa paspsaaku, pasnuyaiolmxca
WCNONb3yeMbiMU PaspaaHEIMU DE3UCTO-
pamMu, 1 YeTbipe CTYNeHW 3apaaku, Kax-
[as CO CBOMM 3apAAHLIM TOKOM W YCNOBUW-
eM 3asepweHws. [llepemelweHwe no
COCTORHWMAM W CTYNEHAM 3apAfku —
HaxaTtuamu Ha kHonky SB1. BuiGop cne-
LYIOLLEro pexumMa — HaxaTuem Ha KHOMKY
SB2.

MNpu nepsom Haxatum Ha kHonky SB1
npubop nepexoauT B coctosHue "Pas-
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pagka” u Ha KKK esiBogutcs mHbopma-
uws, nokasaHHas Ha puc. 8. lNepeas
cTpoka: 3 — HoMep pexuma paboTsl; L —
npuaHak paspsgkv; 1,13 — HanpsxeHue
Ha akkymynatope, B; 194 — Tvekyuiee
3aHaYeHWe TOKa paspsaku, MA; 1 — konu-
4YEeCcTBO 3NEKTPUYECTBA, OTAAHHOrO akKy-
mynsTopom, MA4. Bropas cTpoka: tem-
neparypa akkymynstopa, ‘C; 00:00 —
NPOACNXKUTENBHOCTE PaboTel B Yacax w

MuHyTax; 2700 — kKonu4ecTBo anekTpu-
yecTsa, Npu kotopom ByneT npekpauieHa
3apaaka. KHonkon SB2 MOXHO MBMEHATL
TOK paspagku, a Haxarvem Ha SB1 otka-
3aTbCA OT Pa3paaKv 1 NEpenTy K 3apsaa-
Ke.

Korpa HanpsikeHue Ha akkymynatope
ONyCTUTCA 00 3Ha4YeHws, 3afaHHoro ans
BeibpaHHoro pexwuma, byaer nogaH KopoT-
KWiA 3BYKOBOW CWrHan, W nocne Hebons-

L0 Nay3akl paspaaka npoaonXnTCs MeHb-
LWMM TOKOM. [locne OKOHYaHWA paspsaku
MUHUMaNBHEIM TOKOM ByAeT BelaepXaHa
naysa 50 ¢ ang CHATUS NOKasaHWA C MHOM-
Karopa, 3aTEM Ha4HETCH Nepeas CTyneHb
3apAOKN.

3apsgka opraHv3oBaHa CneayloLlmnm
obpasom: B TedeHWe 1 ¢ npoucxoauT 3a-
psapka sblbpaHHeIM TOKOM, NOTOM CReayeT
nayaa 10 Mc, namepseTcs HanpsXeHue Ha
AKKYMYNATOpe, NOAAETCH pa3paaHbLIN MM-
NyNLC ANMTENEHOCTEIO 5 MC (ecnn OH pas-
PELLEH), U Nocne naysbl 3apsaka Npoaon-
xaetcs. PaspagHeiid uMnynsc MOXeT BbiTk
3anpeweéd B MEHI0 YCTaHOBKWM napamer-
poB. Mpo4nTaTe 0 METOAAX 3aPAAKM MOX-
HO B cTatee J1. Puguko "HemHoro o 3apsig-
ke Ni-MH w1 Ni-Cd akkymynatopos <http://
radiomaster.com.ua/668-istochniki-
pitaniya-nemnogo-o-zaryadke-nimh-i.
htmi>.

MNpw 3apsapgke akkymynatopa Ha KKWU
BBIBOAUTCH MHGMOPMaLWA, NokasaHHas Ha
puc. 9. 3aeck B NepBor cTpoke: 3 —
Homep pexuma pabotel; 1 — HoOMeEp cTy-
nexu sapsokn (1—4); T — npuaHak 3apap-
ku; 1,36 — HanpaxeHWe Ha akkymynaTope
(B); 381 — Tekywiee 3Ha4yeHme Toka 3a-
pAOKK, MA; 29 — KONWHECTBO INEeKTpUYe-
CTBa, NONYHEHHOr0 aKKyMynsiTopom, MA:Y,
Bo BTOpOI1 CTPOKE BLIBEAEHLI TEMMNEPATY-
pa akkymynsatopa, ‘C, spema pabotsi, pas-
HOCTb 3HA4YEHWIA TEMMEPATYPLI aKKyMyns-
Topa 3a nocnepgHwe 256 ¢, pasHOCTb
3HAYEHWIA HaNPSXEHWA Ha aKKyMynsTope
3anocnegHue 256 c. Haxarnem Ha KHOMKY
SB1 MOXHO nepenTt Ha CNeayoLLYIO CTy-
MeHb 3apaaku, a kHonkon SB2 nepeknio-
yaTb 3apsafHbld TOK TEKYLUEeW CTYneHW
3apaaKku.

Ha nepBoi cTyneHn ToK 3apsakn yee-
AW4MBAEBTCHA OT 330aHHOro ANA NEepBOMA
CTYNEeHW A0 3a0aHHoro Ang 8BTOPon cTyne-
HW. VI3BMEHEHWUA NPOVCXOAAT KXY MU-
HYTY OT TEKyLero puKCupoBaHHOro 3Ha-
YyeHuA Toka K cnegyowemy. Mockonsky
BCEro npeanycmortpeHo 16 dwmkcuposaH-
HbIX 3Ha4YeHWA, NPOACIXUTENBHOCTL Nep-
BOW CTYNEHW HE MOXET MpeBbIarh
15 MuH.

Ha BTtopon cTyneHu npoucxoauTt
OCHOBHas 3apaaka akkymynstopa. 971a
CTYNEeHbL 3aBEpLIaeTcs B CNeayiowmx
cuTyaumax:

— COOBLWEHHOE aKKyMYnaTopy KOnu-
4ecTBO anekTpuyecTea pocturno 87,5 %
OT 3a0aHHOr0, BKMIOYAETCHA CneayloLllas
CTYNEHb 3apAOKK;

— Temneparypa akkymynsTopa
AOCTUINa  YCTaHOBNEHHOro  nopora,
3apsiaka npuocTaHasnuBaeTcs A0 CHUXe-
HWA TeMnepaTypel Ha 5 “C, aatem BKNo4a-
€TCHA CNeaylLLas CTyNeHs 3apaaku;

— Temneparypa akkymynaropa 3a no-
cnepnHwe 256 ¢ noseicunace 6onee yem Ha
2 °C (aTo 3HaveHue xpaHutca 8 EEPROM
MUKPOKOHTpOnnepa no agpecy $A2 un
MOXET BbiTb U3MEHEHD PeaakTMPOBaAHMEM
danna Ak.eep), BEINONHAETCH NONHaA
OCTaHOBKa 3apaaKu;

— 3adMKCUPOBAHO  OTpUUaTensHoe
NPUPALLEHNE HaNPAXEeHUA Ha akKymynsi-
Tope (3TOoT (hakTop HEe Y4YMThIBAETCH NpU
HanpsxeHun meHee 1.4 B — 3HauveHun,
KoTopoe xpaHutcs 8 EEPROM no agpecy
$A1 B COThIX AONAX BONLTA U MOXET BbiTb
W3MEHEHO pepakTuposaHuem anna
Ak.eep), BEINONHABTCA NOMHAsA OCTaHOBKA
3apaakw;
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KRPAAMO

— KOHTPOSb HanpsxXeHns akkymynsTo-
pa BKNW4YEH, W OHO pocturno 1,52 B
(aHaveHwe xpauutca 8 EEPROM no anpe-
cy $A0 B COTBIX A0ONAX BONETA U MOXET
BT M3MEHEHO peaakTuposaHuem danna
Ak.eep), BLINONHAETCA NONHAA OCTaHOBKa
3apAaKN.

TpeTba CTyNeHb 3apsaky 3asepliaeT-
cf, Korpa cooOWEHHOE akKyMYNsTopy
KONWHECTBO BMEKTPUYECTBA AOCTUraeT
93,75 %, yCTaHOBNEHHOro ANns NONHOW
3apAAKM, WK NPKY BEINONHEHWM Niboro 13
APYrux ycnoswi, NpenycmMoTpeHHbIX ans
BTOPOW CTYNEHW. Ha TpeTben CTYNeHW ToK
3apsakv uenecoobpasHo ycTaHas-
nueatk Ha 20...40 % Hwxe, 4em Ha
BTOPON.

Yereépran cCcTyneHb 3apaokv
co06LIaEeT aKKYMYNATOPY OCTaBLlee-
CH A0 NONHOW 3apsankK KONWYECTEBO
3NEKTPUHECTBA C TEMW Xe YCNoBUA-
MW 3aBEPLUEHNS, Y4TO U NpeabiayLive
CTYNEHW.

EcTe BO3MOXHOCTE B niobow
MOMEHT MEpPenTn Ha CNenylowyo
CTyNeHb 3apsokuv, Haxase Ha SB1, a
kHONKkoW SB2 wnamenuTb Tekyulee
3HaYeHue 3apAaHoro Toka. o okoH-
YaHWKW 3apAOKU B NOCNeaHnX cemu
3HakomecTax BTOpoOW cTpokm XKW
BBIBOAUTCH MHDOPMALME O NPUHKHE,
nMo KOTOpOW OHa Beina npekpauieHa.
Ha vHaukaTope BUAHbI TaKxe 3Hadse-
HWA HanNpPsXeHWs W Temneparypo |
AKKYyMyNsiTopa B MOMEHT OKOHYaHWs
3apagkn. Mpu Haxatuu Ha niobyo
KHOMKY YCTPOWCTBO NEPEexcauT B
cocrosHue "Cton”.

Ecnu B cocTtosHumn "Cron"” oTknio-
4nTb OT NpuBopa TONLKO YTO 3aps-
XKEHHBLIA aKKYMyNsTOp, Ha MECTEe
aapsagHoro Toka Gyner BoiBeAeHa
vHpOopMauMa O KONW4ecTee 3nek-
TPUHECTBa, OTAAHHOrO aKKyMynaTo-
poM BO Bpems paspsakud. Ora
vHpOpMaUMs He BLIBOAMTCHA, ecnu
HanpsxeHne Mexay KOoHTakTamu
ONA NOOKMIOHEHWSA akkymynaTopa
npesbiwaer 5 mB. MNpu BKNIOYEHMKU NpK-
6opa Gea akkymynaTopa wHdOpMaums Ha
WHAWKATOpE 0 ero émkocTy Byner Hekop-
PEKTHON.

OnucaHns BOCEMUW BO3MOXHBIX PEXU-
MOB 3apAOKW aKKyMYNATOPOB HaXO0[ATCH B
EEPROM MWKpOKOHTpONnepa, Ha4ynHas c
appeca $20. Kaxnoe w3 Hux 3aHuMaer
16 BanT M COAEPXUT CNeayoLLyIo MHbop-
mauwnio: Homep pexuma (0—7) — 1 bawr;
paspsgHbIi UMMyneC BKNO4YEH (1) unwu
BoiknioyeH (0) — 1 6ant; Hanpsaxexve
OCTaHOBKW paspaakv B AECATbIX O0NsAX
BonbTa — 1 BanT; BKNIOYEHHBLIE PE3UCTO-
pol paspagkm (1 — R19, 2 — R13, 3 —
oba) — 1 6anT; KONU4YEeCTBO INEeKTpU4e-
CTBa MONHOW 3apsgkn, mA4, — 1 Bawr;
HOMEP Ha4yanbHOro 3aHa4YeHus ToKa 3apaf-
KV Nepeon cTyneHn — 1 6anT; Homep 3Ha-
YEeHWs! TOkKa 3apsifky BTOPOW CTyNeHu —
1 6anT; HOMEep 3Ha4YeHWs ToKa 3apsAakv
TpeTbei cryneHn — 1 Baut; HOMEpP ToKa
3apsAaKK HeTBEPTOM cTyneHn — 1 BanT; 3a-
BEpPLUEHWE 3apaaKun no Hanpsxednio (0 —
BbIKNOYEHo, 1 — BKAOYeHo) — 1 BauT, He
ucnone3ylotcs — 3 Baita, Temnepartypa
nepexona Ha Cnenyloulyio CTyneHs 3apsaf-
KW MNnW npekpaweHus paspsgku, ‘C, —
1 GanT;, BepxHsAA rpaHvua Temnepatypebl
Ans paboTsl ¢ aKKyMyNATOPOM (MCNONL3Y-
€TCH B MEHIO HACTPOEK KakK BEPXHWUI npe-

[Een U3MEHEHWS TemnepaTtypsl nepexoaa
Ha Cneaylowyilo cTyneHe sapagku) — 1
Baur.

3Ha4eHnA 3apAAHOro ToKa B ONUCaHWAX
PEXWMOB 3a0a10T YCNOBHLIMW LLECTHAA-
uarepuyHeiMu Homepamn: 1 — 40 mA, 2 —
80mA, 3 — 120mA, 4 — 160 mA, 5 —
200 A, 6 — 240 mA, 7 — 280 mA, 8 —
320 mA, 9 — 360 mA, A — 400 mA, B —
440 mA, C — 480 mA, D — 520 mA, E —
560 mA, F — 600 MA. B 3aBucmMmocT OT

HanpaXxeHua Ha akkymynatope TOoYHbie
3Ha4YeHWd ToKa MOryT OTNM4aThCA OT yKa-
3aHHbIX.

Puc. 10

Bce nepeqvcneHHble napamerpst,
KPOME MNEepBOrc W NOCNEAHEro, MOXHO
penakTMpoBarb, BOWAS B COOTEETCTBYK-
wee MEeHIO M COXpaHsaTe (MK HE coxpa-
HATL) ux 3HaveHus B EEPROM. Kaxpguin
PEXUM MMEET MMA W3 HETBIPEX CHUMBO-
nos, Hanpumep, 1300 wnn Us01. Mmena
xpausitcAa 8 EEPROM, HaqwHaa c ero
HYNEeBOI AYENKKN, 1 3aHUMAIOT MO YeTeipe
BGanTa, B KOTOPLIX 3aNUCaHk! BLIBOOMMBIE
Ha XKW koasl cumeonoe umenu. Mivexa
MOXHO W3MEHATbL, pepaktupys dann
Ak.eep.

Y106kl MONacTb B MEHIO YCTAHOBKW
napameTpoB, HYXXHO B MOMEHT BKNIOHE-
HUs Npubopa yaepXuBaTe HaXaTON No-
Oy kHonky. Ha XKW nossutcs uHpop-
Mauuvs, nokasanHas Ha pmc. 10. MNepeas
CTpOKa COOEPXWUT HasBaHWe pexuma (B
haHHoM cnydae 2700); npoben; paspsa-
HBIA UMNYNEC BKNKOYEH (1) MNK BeIKNIOYEH
(0); npobBen; HanpsiXeHwe OCTaHOBKW
paspagku, B, BkNYEHHbIE pe3vcTopbl
paspagky (kaxaeln M3 Hux oboaHauseH
3BE3004YK0N); KONWHECTBO 3NEKTpuye-
cTBa NONHOW 3apaakn. Bo BTOpOM cTpoke
HaxoOATCH HOMepa 3Ha4YeHui 3apsaHoro
TOKa ONA YeThIPEX CTYMEeHewn 3apagku;
npoben; Temneparypa OCTaHOBKW pas-
PRAOKM UNW NEPEX0aa Ha CReaytoLyo cTy-
neHb 3apagku, ‘C; npoben; HanpaxeHue

OCTaHOBKM 3apsgku, B; npuaHak ero
MCNoNL30BaHUA (+) MNK He ucnonL3oea-
Hus (npo6en); NpuaHaknm BbIxoAa W3
pexuma penaktmpoBaHua 6e3 coxpaHe-
Hust (N) mnu ¢ coxpaHeHwem (Y) namere-
Hui B EEPROM.

Haxatwamn Ha kHonky SB1 moxHO
nepeMeLlarsca nNo napamerpam (3Ha-
YeHue BbiBpaHHOro napameTpa muraer),
a kHonKoW SB2 M3aMeHsTL 3TO 3Ha4YeHWe.
BbIATW M3 MEHI0 YCTaHOBKW napamer-
POB MOXHO TONBKO BLIKIOYEHWEM NPW-
Sopa.

MwkpokoHTponnep pabotaetr oT
BHYTPEHHEro TaKTOBOro reHepa-
Topa 1 Mlu, 47O cooTBETCTBYET
3aBOACKOW YCTaHOBKE, NO3TOMY
KOHPUrypauniw MUKPOKOHTPON-
nepa npv ero nporpamMmuposa-
HUW MOXHO HE M3MEHATE — MMEH-
HO €€ npaswnbHa\ YyCTaHOBKa
BbI3LIBAET 3aTPYOHEHWE Y TEX, KTO
pabotaeT ¢ MWUKPOKOHTpOnnepa-
mun AVR Bnepsesie. Tem, KTO UMeeT
OMNbIT, MOXHO NOPEKOMEHOOBaTb
LONOSHUTENEHO 3anporpamMmmu-
poeaTtk paspsafbl KOHGUrypauum
BODEN v BODLEVEL. B peaynk-
Tate cTaHeT AencTBOBaTb KOHT-
pPONb HaNPSXeHWUs NUTaHWA MUK-
pokoHTponnepa. Pabora npo-
rpammbl Byner octaHoeneHa B
Cny4ae CHWXEHWA 3TOro Hanpsxe-
- HMA o 4 B. 310 ybepexer
EEPROM OT BO3MOXHOW HEKOp-
| PEKTHOW 3anucw.

Copepxumoe NPUNOXEHHOro K
ctatee ¢auna Ak.hex cnepyert
3arpyantb B0 FLASH-namate Muk-
POKOHTPONNEPA, @ TaKXKe WMEIo-
WEerocs B npunoxeduu danna
Ak.eep — B ero EEPROM. 4106wl
nocne pegakTupoBaHua dQanna
Ak.eep BHECEHHbIE W3MEHEeHWRA
BCTYNWNW B cuny, Heobxoguma ero
NOBTOPHAA 3arpy3ka.

He cnepyet 3abbiBath, 4TO npu-
6op npeaHasHayeH Mpexae BCero
AN5 3KCNEePUMEHTOB C akKymynaTopamu,
BOCCTaHOBNEHWA CTapbiX aKKyMynsiTOpos
W TONbKO B NOCNEOHIOI0 O4Yepeas Ana
OBLIMHOW  3apAAKWM, KOTOPYID MOXHO
BbINONHWTE C MOMOLLBID MHOTUX APYriX
3apsAHbIX YCTROWCTB.

Cneayet y4uTHIBaTH, HTO Nporpamma
MWKPOKOHTpOnnepa npubopa He uMmeeTt
CPEACTB 3alWmThl OT OWKWBOYHBIX AEUCT-
BUW Nonk3oearens. lNpeanonaraercs, 4To
OH TMOHWMAET, K Kakum NOoCNeacTBUAM
MOXET NPUBECTU YCTAHOBKA TEX MITN MHbBIX
PEXMMOE M NapameTpos. HectaHgapTHbie
pexumMbl 3apsakun, KoTopbie cnocobex
obecnednts npegnaraemoiin  npubop,
MOrYT KaK NnpoauTe CPOK CnyxObl akky-
MYNSTOPOB, Tak W COKPatuTb €ro.
MoaTomy, Npexae 4Yem aKCnepuMeHTUpo-
BaATb C aKKyMyNsaTOPOM, PEKOMEHAYEeTCH
BHUMAaTENBHO M3Y4UTh BCIO AOCTYIHYIO
TEXHWYECKYID MHGPOPMaLMIO O HEM. OCO-
6EHHO NpeaocTaBnAemMyio ero U3roToeum-
Tenem.

Ot pepakuymn. Dainbl nesarHbX nnar
npwbopa B hopmare Sprint Layout 5.0, npo-
rpaMma MUKDOKOHTDONNEPa. a Takxe Onok-
cxema MeHio npubopa MMeKTCs no agpecy
fip://fip.radio.ru/pub/2014/03 /ak.zip Ha
Haiem FTP-cepeepe.
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AV3302

A. BYTOB, c. Kypb6a SipocnaBckoii o6.

\ 1 anorabapuTHeIA cCeTeBol apantep

AV3302 npumeHancs 4ns nuTaHus
"MenneHHbix” TenedoHHbIX MOAEMOB
bupmbt ZyXEL (Hanpumep, U-1496E).
YeTponcTBO BLINONHEHO B BUOe "akTue-
HOW" CeTeBOW BUNKW  pasMepamu
B0x65x45 mm (6e3 WTeiper Camor BUNKK)
W, KaK Cnefyer 13 3TUKETKW Ha KOopryce,
obecneuynBaeT Ha BLIXOAE NEPEMEHHOE
HanpsikeHune 25 B npyu makcumansHOM
Toke Harpyskm 0,6 A. Tockonbky anoxa
"MenneHHsIX" MOOEMOE yLUna B npoLunoe,
uenecoobpasHo npucnocobuTe aTOT KU
nonobHLIE CeTEBLIE afanTepsl AN\ NvuTa-
HWUA APYrow paguoannaparypbi

MOCTOROMY Bhinpsmutenio VD1—VD4 ye-
pe3 nonMMepHbIA CamoBOCCTaHaBNMBal-
Lwuiics npegoxpaduTtens FU2 u 3aMkHyThIE
KOHTaKTbl MEepekni4Yarens BbIXOAHOro
Hanpsxenus SA1. B ero sepxHem (no cxe-
me) nonoxeHun obmotkm 1.1 m 1.2 Bxnto-
YeHbl MNOCNEAOBATENBHO, B HUXHEM —
napanneneHo. lapannensHoe coeguHe-
HWE BTOpPWHHLIX 0BMmoTok no3sonser Bl 8
HENPEPLIBHOM PEXWME OTAaBaTh B Ha-
rpyaky Tok A0 1 A npy BEIXOAHOM Hanps-
*eHun 12,5 B. MNpuUMeHeHWe B BeINPAMU-
Tene avoaos LUOTKM ymeHbLUaeT notepun
HanpPsXeHWs Ha HEM, a cnepoBaTenbHo, 1
paccevBaemyio UM TEMNNOBYID MOLUHOCTL.

&

xP1 VD1-VD4 SR360
¢ - VD5 KC518A Z8
FU1 1o 328 ,_T % ==C1=§3S o
05A . SA12  Typg &
o * SA11168 2
e =
Ly cz2 C4 =4
! P TS FUZA A N === =i g
i MF-R110 [VD2 &
—l
=) ™ | SS—
X C1-C4 0.1 mx %63 B
Pue. 1

Mocne pasGopkn apantepa (Ans
3TOro AOCTATOYHO BLIBUHTUTL [BA BUHTA)
BBIACHWNOCH, 4TO YCTPOWCTBO COCTOMUT M3
noHwxaiowero TpaHcdopmaropa, Hamo-
TaHHOro Ha TopouaanbHOM MarHuTonpo-
BOAE, U NNaBKOW BoTasku Ha Tok 0,25 A,
BKNOYEHHOW B LIENE €ro nepeuyHon ob-
MOTKW. [pK M3MEPEHUN OCHOBHbIX Napa-
METpoB TpaHcdopmaropa nNpUATHOW
HEOXWOAHHOCTBID 0Kasanoch, 4TO ero
TOK XONOCTOro Xopa scero 2,7 mA npu
HanpsxeHun cetn 250 B. 3710 04eHb
Bonbluas peakocTs A8 CETEBLIX TPaMc-
¢opmaTopoe ¢ rabapuTHON MOLUHOCThLIO
1,5...20 BT Kak npOMEILWAEHHOro W3ro-
TOBNEHWA, TaK N camogensHbix. TpaHc-
¢opmMartop coAepXuT BTOpUYHYlO 06-
MOTKY C OTBOAOM OT CEpeauHbl M
HarnpsxXeHWeM Ha X0NoCTOM X0Ay OKONo
26 B (2x13 B). ConpoTrueneHue nep-
BUYHOW OOMOTKM MNOCTORHHOMY TOKY —
npumepHo 167 OMm, Kaxaon BTOPUHHOM
nonyobmoTkn — okono 1,3 Om.

JIna ynoberea AansHenLwero rnpyumMeHe-
Hus apantep pgopabortad. NockonbKy 3Ha-
YUATENLHYIO YacTb 06bEMa Kopnyca 3aHW-
MaeT NoHWXaLWwmMn TpaHchopmarop, Bbi-
N0 PELUEHO CAENaTh Ha ero OCHOBE HECTa-
BuNManMpoBaHHLiid 6nok nutanua (BrM) c
OBYMA 3HAYEeHWAMMK BbIXOAHOTO MNOCTO-
AHHOrO HANMPAXEeHWs, ANs Yero BTOPUYHbIE
nonyoBmMoTkn BNy pasbesuHeHsl (310
HETPYAHO caenarts, Tak Kak OHW CoeavHe-
Hbl CKPYTKOW 0O6MOTOYHOrO NpoBOAa CHa-
pPYyxu TpaHcdopmaropa).

Cxema MOOepHW3WpPOBAHHOIO YCTPON-
ctBa nokasana Ha pwc. 1. lNepemeHHoe
HanpsxeHue cetw 220 B noctynaer Ha
nepevyHyo obmoTky Tpadcdopmaropa T1
yepea nnaekyio Bctaeky FU1. BropuuHeie
oBMOTKM TpaHcgopMaTopa NoOAKNIOYEHb! K

KE MEepeknioHaTens B HUxXHee (No cxeme)
nonoxeHwe ("16 B") HanpsxeHne Ha
Bbixoge Bl cTaHoBUTCA MEHBIUE Hanps-
»eHus crabunuaauwm crabunutpona VD5,
noatomy oH W TpaHaucTop VT1 3akphbl-
saloTcs. B peayneTare XENTeil CBETOAVOA,
racHeT, a 4Yepes CBETOAMO[, 3ENEHOro
LBETAa CBEYEHWMA TEeYET OorpaHuYeHHbLIN
peanctopom R1 Tok, v OH CBETUTCS.
WMa3-3a HepocTatka ceobogHOrO mecta
B KOpNyce yCTPOWUCTEA MOHTaX BbiNONHEH
06LEMHEIM CrocoBoM — HOBBEIE AeTanu
NPUKNEEHLl K €ro CTeHKam NonMMepHbIM
kneem "KeuHTON" TaK, HTODLI HE NEPEKPLI-
BAanUCb BEHTUAALWOHHBIE OTBEPCTUA.
Peauctopel — niobeie manorabaputHbie
(MNT, C1-4, C1-14, C2-23, C2-33).
OkcupaHbin koHaeHcaTtop C5 BkneeH B yron
Kopnyca BuiBogaMu BBepx (puc. 2). KoH-
peHcatopsl C1—C4 — manorabaputHeie
NNEHoYHbIE. VX BLIBOOKI NPUNasHs! K 3apa-
HEE W3roTOBNEHHOMY AWOOHOMY MOCTY,
KakK MoKasaHo Ha puc. 3, Nocrne Yero Kop-

R3

T

Puc. 2

KoHpeHcatop C5 crnaxwveaeTt nynscaumu
BLINPAMNEHHOIO HaNPsKEHWA.
Ceetogwopn HL1, tpanaucTop VT1, cra-
ounutpoH VD5 u peauctopsl R1—R5
06pas3yloT y3en uHAWKauWMWM BbIXOQHOTO
HanpsxeHwa. Ecnn nepeknioyatens SA1
HaxoguTCs B NONOXEHWW, NoKa3aHHOM Ha
cxeme ("32 B"), BbIXOOHOE HAnpaXeHwe
Bl 3Ha41TeNLHO NPEBLILLAET HanpAXeHne
crabunuaaumm crabunutpora VD5, no-
3TOMY OH OTKPLIT, HEPE3 CBETOANOM, XEN-
TOro LIBETa CBEYEHWA TEHET TOK, U OH CBE-
TuTCA. Npy 3TOM OTKPBIT WM TPaH3UCTOP
VT1. HanpsaXeHwe Ha ero Konnekrope He
NPEBLILLAET HECKONbKWUX OECHATbIX O0Nen
BONbTA, MO3TOMY CEBETOAMOM 3ENEHOro
LBeTa cBeYeHun BhikioyeH. Npu yctaHos-

MYCbl KOHAEHCATOPOB NPWKNEEHD! K BEPX-
Hew (no puc. 2) cTeHke kopnyca. Ceeto-
ovoa HL1 BkneeH B NpOCBEpPNEHHOE B HEW
oteepcTve. Kneem aakpennéH v TpaHc-
dopmarop T1.

BmecTo ctabunutpoHa KC518A moxHO
npumesnTs niobon na 2C518A, KC520B,
1N4746A, 1N4T747A TZMC-18, TZMC-20.
BoamoxHan 3ameHa pguopos LoTtku
SR360 — SR306, MBRS360T3, MBRD360,
MBR360. lNMpwu oTcyTCTBUKM Takux AMOAOB
MOXKHO MPUMEHUTL U 0BbIYHBIE KPEMHME-
Bbl€, paccYWTaHHbIE Ha CPEeAHEeBLINpPAM-
neHHbIn Tok 2...3 A u obpatHoe Hanpsaxe-
Hue 60 B (KO257A, 1N5404 v um nopob-
HbIE) MW rOTOBBIM AWOAHLIA MOCT, Ha-
npumep RS202. Bmecto TpaHaucTopa

BUHVLUNU MIMHKOLOU
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2SC1815 noporper nwobon wma cepun
KT3102, KT6111, KT645, a Takxe umnopT-
Hele 25C1815, 25C1845, SS9013, SS9014
(c y4ETOM paanuyuii B Lokoneske). [eyx-
ugeTHbil ceeToguon L-59GYW moxHo 3a-
MEHWUTL APYrUM aHanoruyHbiM ¢ obuwmm
Katonom 6e3 BCTPOEHHBIX PEe3vCTOPOS,
Hanpumep, cepuna L-59, L-119, L-239,
L-799.

Lns kommyTaumm o6MoToK TpaHcdop-
Maropa NpUMeHEH mManoraGapuTHeIA UM-
MOPTHBIA ABYXNOMIOCHLIA NEepeknioYaTents
OT y3na nepeknioyeHns paboyero Hanps-
xennsa 230/115 B, paccunTaHHblA Ha KOM-
MyTaumio nepemeHHoro toka 1 A, OH He
UMEEeT BLICTYNAKLWEro peidara (nepeknio-
HYUTb €ro MOXHO TONbKO OTBEPTKOW WK
OpYyruMm OCTPbiM MPEeaMEeTOM) M, Kpome
TOro, yCTaHOBNEH B KOpPNyce CO CTOPOHbI
LUTLIPEN BUAKK, 4TO UCKITIOYaeT Cny4yanHoe
MNEePeKniYeHNe BLIXOOHOrO HanpAXeHua
(4ToBkl 3TO caenarb, BUIKY HaA0 BbIHYTE
W3 PO3ETKW). AHANOTMYHLIE NEPEKoHaTe-
W, paccynTaHHbIe Ha BoNELINIA KOMMYTI-
pyeMbiii TOK, NPUMEHSAIOTCA B KOMIMbLIOTEP-
Hblx Bnokax nuTaHms.

Mnasekas sctaska FU1 (Ha 0,5 A) ycra-
HOBMEHAa MEXAY LWTLIPAMW CETEBOI BUKK
(pwc. 3). NpuMeHeHWe BCTaBKW Ha BOBOE
BonbLWWIA (YeM B MCXOOHOM YCTPOWCTBE)
TOK NPOAVKTOBaHO TpeboBaHmem, 4TOObI
CamMoBOCCTaHaBAMBAKOWWIACH Npeaoxpa-
HuTens FU2 ycneean cpabotarte paHblie
neperopaHvs BcTaeku. BoamoxHasa 3a-
MEHa NONMMEPHOrO MpepoxpaHnuTenn
MF-R110 — LP30-110, LP60-110.

BHewHui sua, gopabotaHHoro agan-
Tepa nokasad Ha puc. 4. [py nepeom
BK/IKOYEHWUW Ero B CETh Harpy3kKy peko-
MeHAyeTcs He NoacoeAuHATh, a B Lenb
nepeuyHon 06MOTKM TpaHchopmaropa

Puc. 4

BKNIOHWTE Namny HakanueaHua MOL-
HocTei 15...25 BT Ha 220 B. 9pko cee-
TALWAACA Namna ykaxeT Ha Henpaewufb-

MYABTUMEAMA MHTEPHET-MAFASIH

onTOM 1 B PO3HUUY

HY10 $asvpoBky BTOPMYHLIX OBMOTOK
mnu owubkn B mMoHTaxe. B otcytcTBmMum
SAIPKOro ceedveHns namnsl yBexpawtcs
npu 060MX NONOXEHWAX NEPeKnYaTens
SA1.

Kak nokasanu vcneiTaHus, npu cere-
BOM HanpskeHun 260 B u otnasaemon B
Harpyaky MowHocTy 17 BT Harpes kopny-
ca Bl npakTuyecku oTCYTCTBYET, 4TO yKa-
3bIBAET HE TOMLKO HA XOPOLUee Ka4yecTeo
MNOHMXAKLEro TpaHcdopmMaropa, HoO 1 Ha
Hanu4Me 3anaca no MoLHOCTY. 3TO No3-
BONAET MCNOoNL30Barte €ro Ons nurtaHvA
pasnuyHbIX ycTpowucTe, pabortaiowmx B
KPYrnocyTOYHOM WNKU ONWUTENBHOM PEXW-
ME, HanpuMep, aHTEHHbLIX YCHIWTENEN
(vepea crTabunu3aTop HanpsaXeHws),
OXpaHHbIX ycTponcTe, npubopos Buaeo-
HabNoAeHWA U T. 4.

Mpw narotosneHny NogobHOro ycTpon-
crBa "c Hyna" NOAOHAET roToBLIN YHUDKW-
unposaHHblll  TpaHcdhopmaTtop TTrM40,
TMN8-15-220-50, Trg-25-220-50. MoxHo
HamoTaTb NoHMXaKLwWwmn TpaHchopmarop
camocToAaTensHo. pu Mcnons3oBaHun
L-06pasHoro MarHMTONpPoOBoAa ¢ NNoLLa-
[AbIO CeveHus cpeaHero kepHa 6 cm® nep-
BM4Has 0OMOTKa [ONMXKHa COAEepXaTb
1900 suTkoB nposeocaa M3B-2 0,18, sro-
puyHbie — no 130 BuTKOB (CTpOro ogwnHa-
koBo) nposoaa MN3B-2 0,51. lMNnacTuHbl
MarHuTonpoeoaa cneayer cobuparte Bne-
pekpoilwky. Mocne nposepkw paboTocno-
cobHocTK TpaHcdopmaropa MarHuTo-
NnpoBOA PEKOMEHAYETCH NponuTaTth
LaroHNaKomMm. "

1CTEMbI OXAADKAEHW

ME KOMNO

Kynepbl AASI KOPMYCOB, MPOLIEeCCOpOs, BUABOKaPT,
KECTKWX ANCKOB, YvnceTos, 12/24/220 soAsT,

TEPMONAcTa AASI PEAVSTOPOB U KYABDOB

OXAAAEHMWNE HOYTEYKOB

HacToAbHBIE BEHTUAVDYEMBIE NOACTEBKWN W

CTOABI AASI HOY TOYKOB

2NMOKM MATAHWNS NK

PasAv4Has MOLWHOCTE W AVBMETP BEHTUASITOPOB

KOPNYCA NK

PasanyHble popM-dakTopsl € BN v Ges BN

EHTUMARITORP

HacTtoakHee, € LED-noaceeTkon, aAnst HoyTOykos

= KOHTEMHEPbI A

KOMMNBIOTEPHOW TEXHWKW

ANG NHOBbIX KOMMOHEHTOB 1 YCTPOWCTB

e4HOM BOK3anN

BeHTuAMPpYEMBIE, PA3AVHHBIA LBET Kopnyca

cshop.ru
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MOAYJibHAY PEKJIAMA
Ycnosua cm,. Ha c. 7

Mopaynu n Ha6opwi ot Ekits:

— BeTpansaembli LM POBOA TEPMO-
meTp EK-STHO0014 ¢ BeIHOCHBIM AaTum-
koM. LlBeta wuHpukatopa: 6enbin —
540 py6., ronyGoin — 515 py6., XENTHIN —
475 pyb., 3enéHblii M KPacHbN —
462 pyb.

— Perynupyemsbiii MMNynbCHBIA CTa-
6unusatop Hanpsixeuua 1.2-37V, 3 A
EK-SCV0023-ADJ-3A — 459 py6.

— Lndposoit sBonsTMETP + amnep-
MeTp noctosHHoro Toka EK-SVALO013
po 100B, po 10 A: Gea noaceeTku,
noautue — 626 pyb., Benas noaceeTka,
Heratue — 810 py6., Genas NoACBETKa,
noautue — 830 pyb.

— Undposon BCTpaveaemelil TEPMO-
crat EK-STHO0024 ¢ BbiHOCHbIM aat-
yukom. LiBeta wHOoukaTopa: XEenteln —
668 pyb., ronybon — 743 pyb., kpac-
Hblih — 683 py6., Genbiit — 765 pyb.

— HaBop 9neKTPONUTUHECKUX KOH-
AeHcatopoe, 12 HOMWHanoB, BCero
108 wr. EK-C/ELECTR — 560 py6.

— Habop BLIBOAHBIX KEPaMUYECKUX
KoHaeHcaTopos, 40 HomuHanoe (o1 1 pF

W3MEPUTENL HaCTOTHI, EMKOCTH, MHAYK-
TMBHOCTU W HanpsxeHus (No MoTusam
cgham.ru), cobpaHHas nnara ¢ HauKa-
TOpoM 1 Kopnycom — 2550 py6.

— WMameputens EMKOCTM U NOCNeao-
BaTeNLHOMO SKBUBANEHTHOrO COMNpPoTUB-
NEHWA 3NEKTPONUTUYECKWX KOHOEH-
caropos C/ESR-meter — 1140 py6.

— SC Analyzer 2005 — 890 py6.

BecnaeyHbie MakeTHble NAarTsl B
LMPOKOM aCCOPTUMEHTE U NepeMbly-
K¢ K HUM.

A Takxe:

— EK-R0603/170 — Habop 4MN
pe3avcTopos (eanHuusl Om — eauHUL
MOwm), Tunopaamep 0603, 170 HoMuHa-
noe no 24/25 wr. — 950 py6.

— Habop 4YMI peaucTtopoB, TWMNO-
paamep 1206 EK-R1206/168 —
950 py6.

— Habop YW pearcTopoB, TMNOpPa3-
mep 0805 EK-R0805/169 — 820 pyb.

— XMT! Ha6op netanein ALX007 ans
cBbopkn Tepmoctata Ha DS18B20 wm
ATmega 8 — 640 pyb.

s n?orpamma'mp PIC-koHTpONne-

3BOHUTE! 3AKA3bIBAWTE! Mo
fecnnaTtHOMY MeEeXAyropoaHemy
Homepy 8-800-200-09-34 c 9-30
Ao 18-00 MSK, no e-mail:
zakaz@dessy.ru wnu Ha cante
www.dessy.ru
Bynete B MockBe — 3axogurte!
Bcerga B Hanuuum Becs (a 370 CBbILWE
650 HaumeHoBaHWK) cnexkTp Habopos
"Mactep KUT", Ekits wn KitLab. Msi
xAaém Bac no agpecy: r. Mocksa, yn.
Bonbuiasn MourtoBas (exop c
Pybuoeckoi HabepexHou), n. 34,
cTp. 6, opuc 22. Papom cTt. meTpo
"OnexkTpo3aeopackas”.
* * *

YuebBHelid  xypHan
INEKTPOHWKN WU MPOrpaMMupoBaHua’:
YPOKW MO NPOrpammupoBaHUio MUKPO-
KoHTponnepos AVR®, PIC®, STM32® Ha
A3bikax C u C++, nNpuMepb! NPOEKToB
PasnuuHbIX ANEKTPOHHBIX YCTPOWCTB.

http://journal.electroniclab.ru/

* * *

"Nlabopartopwusa

= |
v
E
= 1
no 0,1 mF), kaxporo no 20 mT.,Gacero gog Hytlsc (IIC) EEPROM EXTRA-PIC — g
800 wr. EK-C_RADIAL — 510 py6. 50 pyb.
— Habop peaucTtopos: 171 HOMWHAnN, — XUT! Habop "Yacrtotomep K"Hﬁ'_ﬁﬂ’i-gah:':hg:?'u" ﬁg p.- 8000 mnos, ©
kaxporo no 20 peauctopos EK-R20 — 10 Ny — 250 MIy" — 650 pyb. B8 J ?96013. G TlorepoyD
1400 py6. — Uudpoeas wkana TpaHcueepa — 9%“1 EOHBEPT‘ ! yC-=lleTepoyprn, =
— FCLG-meter — yHuBepcanbHbiii 850 py6. a/s 93, Kuceneson. g
. T
Hu3KOoBONBbTHLI aBTOMATUYECKUI MHKybOaTop o
I
= =
A. BULLUHEBCKWHU, B. BMwHEBCKMlﬂ, r. Jlyranck, YkpaunHa ;
Mpennaraemesiii nHKy6aTop NO3BO/IAET B aBTOMAaTUYECKOM PEeXUMe BblIBOAWUTE NTeHL OB YeThipEX BUhoB
AOMaLIHe NTUUbI: Kyp, MHOEeEeK, YTOK u ryceir. Bce MCNONHUTENbHBIE yCTPOMCTBA B HEM NUTalOTCS
AOCTOSIHHBLIM HanpseHuem 12 B, 4yTo no3BonaeT nuTare MHKy6aTop B Lie/IOM He TONBKO OT 6LITOBOW ceTH
220 B 50 Ny, HO M OT aKKyMynsTopHo# 6aTtapeu, KoTopas Npu HaAWYuM CeTeBoro HanpsxeHus paboraer = 3
B 6y¢pepHom pexxume. OT EmkocTn 6aTapen 3aBUCUT NPOROIKNTENBHOCTE paboTel nHKybaTopa B OTCYT- i
CTBHEe CeTeBOoro HanpsXeHus. =4
8
YCTPOVICTBE NPeaycMOTPeHbl YeThipe  Hew. OcoBeHHOCTH PeXuMOB NpeacTasne- o
pexuma mHkybauun, B kaxgoom u3  Hbl B Tabnuue. Temneparypa MHKybBauum @
HWX, KpOME HYNesoro, 3afjaHbl onpefe-  YCTaHOBNeHa OAVHAKOBOW [/15 BCeX BUAOB
NEHHbIE 3HaYyeHWa nNepuoga MoBOpOoTa  NTWULLL, C YNETOM pekomeHgaumii [1—3], u m%'
AWLl, BKNIOYEHWA BeHTUNsiTopa B MHKyBa- paeHa 37,6 “C. OHa nopoepxwveaercs C S:
LMOHHOIM Kamepe W BNaXHOCTW Bo3ayxa 8 To4HOcThio go 0,05 °C. Temnepartypa 8 Bz
Bug nruyst gg
Pexum NapameTpel 3
Kypbl | MHgeikm | YTrm Mycu Eg
Mepwog nosopota Auy, 4 | OTrn. Orrn. Orkn. OTKn. %i@:
0 Mepuop oxnamaeHus, 4 | OTKn. Orra. Orrn. OTkn. oo
(nporpes) BnaxHocTs Beicokas | Beicoxas | Beicokan | Beicokan °5
CyTHM OKOHYAHUA — — — - 2 E
Mepwop noBopoTa AUL, 4 1 1 1 1 7 /B
1 Mepuog oxnawaexus, 4 | OTKA. Otrn. OTKn. OTxKn. NI :
BnamHocTs Mpouse. | Mpownae. | Mpowae. | Mpouae. & ! N :
CyTKW OKOH4aHWs 12 14 14 16 ! ™ .
A ., .
Mepwog NosopoTa AWL, 4 2 2 2 2 "
2 TMepuop oXnaxaeHus, u 12 12 [ 6 N E
BnamHocTs Mpouse. | Mpowae. | Mpowae. | MNMpowas. : ' o
CyTKM OKOHYaHUA 18 24 24 28 S : o
Mepwog nosopota Auy, 4 | OTrn. OTrn. Otkn OTtxn. i H : z
3 TMepuon OXNaKgeHus, u 12 12 12 12 y H D
BnamsocTb Beicokas | Buicokan | Beicokas | Beicokan i, | IS SO St £ e iie 'g
CyTKW OKOHYAHWURA 24 30 30 36 Puc. 1 =
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Kamepe vHkybaTtopa, Npy KOTOPO OTKNIO-
4yaeTcs BeHTUnATop, pasHa 30 “C.

Pexum 0 npeaHasHayeH Ang Havanb-
HOro nporpeea MHKYOALWOHHOW Kamepbl
no Tpebyemon Temnepatypbl. OH HaunHa-

BKnoYeHun uHkyBatopa. Mocne npubnu-
3UTENBLHO 4acoBOro NPOrpeea B WMHKyba-
LMOHHYIO Kamepy MOXHO 3aknafbiBartb
Anua.

WHkybatop cobpaH B Wwkady OT 0gHOo-

80...100 n, W3 kKOTOpOro yOanéH Mopo-
3UNBHUK U CHAT Komnpeccop. Kamepa He
[OnXHa UMEeTh NOBPEXOAeHWIA Ternnowso-
naumKn. YnnotHWTENb ABEpUbl Kamepbl
AonxeH BeiTb LEnbiM 1 NNOTHO NpUNeraTs

€T [enCTBOBaTb HEMEANEHHO MOCNe KaMepHoOro xonogunbHWka OOLEMOM K CTEHKam wwkada.
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B HUXHEN 4aCcTK KaMepk! YCTaHOBNEHSI
yeTblpe Ccnyxaiuve HarpesaTefbHbIMUY
ANEMEHTAMM fiaMibl HAaKaNnMBaHWA C HO-
MWHANLHLIM HanpsxeHuem 12 B v cym-
mapHoi mowHocTeio 160 BT Hap namna-
MW MOMELLEHA LUMPOKas MCcnapuTensHas
BaHHa, B KOTOPYID Hepes anekTpoknanad
nocTynaer Boga w3 BHELUHEW EMKOCTH.
MpumeHEH anekTpoknanad ot BeH3anHoBo-
ro oforpesatens canoHa aBTomMoGuns
"3anopoxen” 3A3-968M.

CH Haf NONKaMK HE BbiLLE CePeanHbI UHKY-
Gupyembix anl. Bonee noapoBHO 0 KOHCT-
PYKUMKW KaPETKW MOXHO y3HaTb 13 [4, 5].

Mexay HUXHEN NOMKOW 1 BaHHOW yCTa-
HOBNEH AaTt4yuk TeMneparypbl — Tepmope-
auctop MMT-4 22 kOm. Builue BepxHein
NOJSIKKM HaxOQWTCH BEHTUNATOD Oxnaxne-
HUA. B AHe u B cTeHke Wwkada Huxe namn
npoaenaHo HECKONbLKO OTBEPCTMA awa-
meTpom 8...10 MM Ans NpuTOKa CBEXero
BO3ayxa.

X1 X2 M2
Ha'peaa'renb‘i<1 1 ig l<< @—l
&2 2 12 2/-
T s > 110k |
[ariuk yposHa = 3 < oy
BOAb! ]
Knanauaqnu@— 10 4(‘!
vk nonox. /5 Il 5 il | B
4 xapenu)e ‘:'6 tHe LS
QPR X3 RK122K
Asapusi /7 7 o ¢ B
HarpesaTenen N T NS T
Damiuk = 27
TEMNepaTypE! — l BN
ws 3~ 1377
X - ~ K11 K21 K31 Ka1
gpdlofl 10 o
Zn 11 1 1.
BetinatopC 12 AN el g
Mosopor smu<12 o 2/<
7 3/
5% 2 E> ma M4
9 4/ 1
BN
2 5/
NN
M1
9 Yt
Puc. 3

B wvcnaputensHOW BaHHE WMEeTcs
LATYMK YPOBHSA BOAbI, NPeacTaBnsiowmi
coboi gBa anekTpoga, HaxoAswmxcs Ha
sbicote 3...5 MM OT OHa BaHHb. Mare-
pvan anNexkTpomoB (HanpuMmep, aniomMu-
HWI1) [OMKEH BbITh CTOMKUM K OKUCNEHWIO
B Boge. Bopa, HanonHaa BaHHy, cO3naer
nyTe ANA NPOTEKaHWs 3INEKTPUHECKOro
TOKa MexAy anekTpoaamu, a 6nok ynpas-
neHus, obHapyxue 310, GOPMUPYET CUr-
Han, 3akpblBaloWwWi anexTpoknanaH.
Bopga npexpaliaet nocrynate B BaHHy. B
HarpeTon kamepe BoAa wWcnapseTcs,
NOBLILWAA BNAXHOCTE BO3ayXa B HeEW.
lonvBaeTcs oHa B TPETLEM peEXWUME
UHKYBaumK.

Boilie ucnapmTenbHOW BaHHb! B kKaMmepe
vHKyGaTopa ycTaHOoBNEHbLI OAHA Ham Apy-
roil ABe NONKW W3 NUCTOBOrO anioMUHUS
TONLMHOW 2...3 MM, N0 KOTOPEIM CBOBOA-
HO ABWralTCH KapeTku, nepesopa4vBealo-
wwe snua. B nonkax npoceepneHo MHo-
JECTBO OTBEpPCTUM AvameTpom 3...5 Mm
ONA NPOXOXAEHWA HarpeToro Bo3ayxa.
KapeTtku Takxe caenadbl M3 anoMuHUs K
npencrasnaioT cobol npsMoYronbHble
pamMkun, paspeneHHse Ha suYeiku no pas-
Mepy nHKYBupyembix avu. FAqeikn obpa-
30BaHbl CTEPXHAMM, YNOXEHHLIMW B NPO-
pe3sn B pamkax. Pasmepbl sveek v ux
Yucno noabupaioT B 3aBUCUMOCTH OT BUAA
WHKYOUPYEMBIX AWLL W CTENEeHW 3arpysku
uHkybatopa. CTepXHu SOMKHBl HaXOaWUTb-

MNepeBopoT siKL NPOM3BOAMTCH 3MEK-
TPOABUratenem C HepBAYHbIM PepyKTo-
poM OT npuBoga o4ucTuTenein noboeoro
crekna astomobuns "TA3-51". MexaHuam
NOBOPOTA AWUL, KMHEMATWHECKaA cxema
KOTOPOro rokasaHa Ha puc. 1, ycTaHoB-
NEH B HULLE KOPMyCca XonogunbHuKa, Tam,
roe Haxogwncs komnpeccop. Mepwogw-
YEcKW BkIOHaemMblin Gnokom ynpasneHws
anekTpoaBuratent C PeaykropoM 2 spa-
Waer nnaHky 3, 3aKpenneéHHylo Ha Bsany
peaykTopa, Co WTLIPEM 4, BCTaBNeHHbIM B
npopesb kKynuckl 5. B npouecce spatieHns
nnavkn 3 Wreips 4 nepemeliaeTtca u3
BEPXHEro (No 4epTexy) NoNoXeHWs B HX-
Hee v o6paTtHo, NoBOpa4YuBas Kynucy, a ¢
HeW W rnaeHelil Ban 6, Ha KOTOPOM OHa
3akpenneHa, Ha yron 6.

Ban 6 Bxogut B Kamepy wuHkybauuu
CHW3Y (CO CTOPOHB! HULLKM KOMNpeccopa) u
PacrnonoXeH BEPTUKANLHO B YTy Kamepb!
NO BCEW BbICOTE. Ha HEM Ha YPOBHE Kax-
[0I1 U3 ABYX NOMOK YKPENNEHL! ABE OauHa-
KOBbie Kynucel 11, KOTOpEIE NOCPEACTEOM
wreipen 10 u Tonkartenei 9 nepemellaldT
KapeTku B no ycTaHOBNEHHLIM Ha nonkax
Hanpaensiowmm 7. PacctosHve ¢, Ha Ko-
TOpPOe NepemMeLLatTcH KapeTku, CormacHo
pekomeHgaumam [4], BuiBpaHo paBHbIM
70 MM, H4TO NOOXOOMWT, KAk Nokasana npak-
TVKa, AN MHKYBUPYEMbIX AULL BCEX HETbl-
pEéx BMAOB NOMalUHen nTuuel. fpyrue,
ykasaHHble Ha puc. 1, pasmepsl ans npa-

BUNEHON paboTbl MexaHu3ma [ONKHbI
HAXOAWUTLCH B COOTHOWeEHWW a/b=c/d.

3nekTpoaBuraTent NPUBOAA KAPeToK C
AnLaMK nocne BkHeHWs paboTtaet ao
TEX Nop, NoKa OAWH M3 KOHUOB NNaHku 3 He
HEXMET Ha KOHEYHBIA Nnepeknoyatens 1. B
pea3ynsTarte nnaHka Kaxgslii pas noeo-
payuBaeTca Ha nonosuHy ofopota, a
KapeTka NepemMeLLaeTcs U3 OAHOre Kpan-
HETO MONOXEHWA B APYroe.

Bnok ynpaeneHns WHKYGatopom Cco-
CTOUT M3 MOAYNEN, KOTOPLIE NOMELLEHb! B
OTAENBLHBINA KOPNYC, YCTAHOBNEHHbLIW CHa-
pyxu wkada. Ha pmc. 2 nokasaHa cxema
COeaMHeHUs ero Moaynein mexay cobou.
Mogyns wHkybauum Al obecnedusaer
perynuposaHue TemnepaTtypsl B WHkyba-
LMOHHOWN Kamepe, ynpasBneHWe 3NeKTpo-
KnanaHom Aonvea BoAbl B MCNapUTeNbHYIO
BaHHY, BhIAEPXKKY BPEMEHW Mexay cead-
caMn BEHTWNAUMK W MEepeBopoTa AW,
COrnacoBaHHyo paboTy BCexX Y3N0B WHKY-
6atopa. B HEm wumeetca crabunusartop
HanpsxeHua 9 B, ncnone3yemblin v ong
NUTaHUS OpYrux MOaynen.

K paswémy A1.X7 (3geck w panee Bo
uabexaHne nyTaHuubl NO3ULMOHHBIE 060-
3HAYEHWUA INEMEHTOB, BXOAALLWX B COCTAB
TOrO WK MHOrO MOAZYNA, CHabXeHsl npe-
dukcamu B Buae 0603Ha4eHUA Mogynein)
MOAKNIOHEHBI 3EKTPOHHLIE KIHOYW Ha rep-
MaHweBbIxX TpaHancTopax VT1—VT5, koto-
pbie YNpasnsioT MCNONHWTENbHBIMW 3ne-
MEHTaMW: NnamMnamMu HakanveBaHws, anex-
TpOKNanaHoMm, 3aNeKTpoaBuraTenem fnoeo-
pota suu, BeHTunatopom. K paswemy
A1.X2 nopkniodeHsl kHorkvn SB2 n SB3 anst
NPUHYAUTENBHOTO BKNIDYEHWA BEHTUNATO-
pa v 3nNeKTpoaBuraTens NpYeoaa NosBopo-
Ta auny. C pazsemom Al.X4 coOeMHEH KHO-
no4HbI nepeknoyaTens SB1, ¢ nomoLuso
KOTOPOro 3anaT BUA NTULLLl, AWML KOTO-
poi uHkybupyiotcs. K paswemy A1.X1
NOAKMNOYEHbl HAXOAALWMECA B LWKady WH-
kyGaumn par4mk YpPoBHS BOALI U TEpMOpe-
3UCTOP, a Ha pa3bem A1.X5 nopaércs cur-
Han OT KOHEYHOro NepexkNioHaTens Npueo-
Oa kapetok C svuamu. Pasvem A1.X8
COEOVHEH C pa3zbeémom X3 Kpocc-nnarthl, K
KOTOPOMY NOABEAEHO HanpsxeHue nuta-
HuA, K pazvemam A1.X3 u A1.X6 npuco-
e[VHEeHb! COOTBETCTBEHHO A2.X4 n A2 X5.

Mogaynb ynpaeneHua A2 cuMTaeT CyTKK,
npowealinMe ¢ MOMeHTa Havyana uHkyba-
UMK 1 3a0aeT eé pexum. K ero paswémy
A2.X1 nopknioyeHsl kHonku SB4—SB6,
NO3BONAIOLME BPYYHYIO yCTaHaBIMBaTb
PeXUM W NPOAONKUTENBHOCTL WHKYBa-
umK. Beikniovatens SA2 oTknioyaer aBrto-
MaTUYeckKylo cmeHry pexumos. Cpenas
310, MOXHO MHKYGUpOBaThL Alua Nboro
BWAa NTWL, YNpaenss npoLeccoMm Bpy4-
HYI0.

K pasbémy A2.X2 noAKNO4EH MOAYNb
uHAVKaumKn pabotel A3, KOTOpLIM cogep-
JKUT CBETOAMOAHBLIE MHAMKATOPEI, oToBpa-
XaoLme TekyLlee cocToaHne nHkybaropa.

Muranme wHKkyGartopa OT ceTtu nepe-
MEHHOTO TOKa NPOVCXOAWT Yepe3 TpaHC-
¢opmarop T1 v ynpaBngembii MOCTOBOW
TPMHUCTOPHBIN BeINpsMuTens [6]. Moaynb
crabunusaunmn HanpsxkeHus A4 dopmMupy-
€T CuUrHanbl ynpasneHua TPUHWCTOpPamMu
VS1 1 VS2 taknm 0Bpasom, H4TO Ha BeIXOAE
BLINPAMWUTENS, COCTOAWErO M3 AVMDAOR
VD3—VD8, tpuHucTopos VS1, VS2, apoc-
cena L1 v koHpexcatopos C1, C2, noa-
AepxuBaetcs crabunbHoe HanpsxeHue.
Mpu vcnons3oBaHWK B Ka4ECTBE pe3eps-
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HOMO UCTOYHWKA NUTaHWA aBTOMOBUNLHON
CTapTepHOM CBWHLOBO-KUCNOTHON aKKy-
MYNAToOpHOW GaTtapen OHO ycTaHaBnuBa-
etcs pasHbiM 13,2 B (nepexnioyatens SA3
B BEPXHEM MO CXEMe NONOXeHWW), a nNpu
vcnonk3osaHun HGarapen U3 OecaTu wie-
NO4HBIX akkymynatopoe — 14,5 B (nepe-
KNoYaTenb B HXXKHEM NONOXEHUMN).

[InA KOHTPONS HanpsXedwsa nuTaHus
npepgHasHaded mogyns AS. B cnydae ot-
KNOHEHWS KOHTPONMPYEMOrQ HanpsXeHws
OT HOMWHaNBLHOMO 3HAYEeHWs OH 3acTasnsaeT
MUraTh Haxoasuwecs 8 moayne A3 nHow-
Karopbl pexuma 1 BpeMeHw MHKybaumu.

BnekTpuyeckas cxema wkada nHkyba-
TOpa nokasaxa Ha puc. 3. B HEM uMeloTcs
namnel-Harpeeatenn EL1—EL4, anekTpo-
nsurarens NpUBOAA KapeTok ¢ anuamu M2,
anekTpogsurarens seHrunaTopa M1, anek-
TpoknanaH Y1, KOHe4yHbll nepexknoyYartens
npueoga kapetok SF1 (nos. 1 Ha puc. 1) ¢
TPUrrepom Ha TpaHauctopax VT1 u VT2,
yoTpaHaowmum BavaHwe gpebesra ero
KOHTakToB Ha paboty uHkybaTopa, Tepmo-
peavctop RK1, patyvk ypoBHS BOALI B
ucnapurensHon saHHe B1. Ha repkOHOBLIX
pene K1—K4 cobpaH ysen koHTpons
WCNpaeHoCcT namn-Harpesartenen 0O6-

MOTKW 3TUX pene HamoTaHbl HEeNOCpPeacT-
BEHHO Ha repkoHax K1.1—K4.1 v conep-
XaT no NATb BUTKOB M30NMPOBaHHOI0 Npo-
BoAa cedeHvem 2,5 mm®,

Cxema mopyns uHkyGaumm Al nokasa-
Ha Ha puc. 4. Ha onepauvoHHOM YCunu-
Tene A1.DA1 cobpaH koMnapaTtop kaHana
PErynupoBaHus TEMNepaTtypbl B vHkyba-
UMOHHOW kamepe. Korpa oHa cHuxaercs,
Ha HeuHBepTUpYlOLleM sxone (Bbis. 3)
KoMnaparopa HanpsekeHwe pactér. B tor
MOMEHT, KOrAa OHO cTaHeT Bonslue, 4em Ha
WHBEPTUPYIOLLEM BXOAE (BbIB. 2) komnapa-
TOpa, Ha ero BbiXxOQe YCTaHOBMTCA Hanps-
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a Takke Ha Bxopg (BoiB. 8)
anemexTa 2M-HE A1.DD6.1.
Korga tTemneparypa B uHky-
6aunoHHOI kKamMepe onyc-

1’? kaerca Huxe 30 “C, ypo-
([MeBOPOT MY BeHL HANPSKEHWS HA BLIXO-

2/ ne OY A1.DA1 craHoButcSH
i BLiCOKMM. 3nement 2U-HE
3<Baa-rrmn|.|un A1.DD6.1 nponyckaer cur-
i/ Has ¢ BbixoAa Komnaparopa,
{Harpesarens 2 pugepTupyn ero, Ha 3nemMeHT

5 2W1-HE A1.DD6.2. Ewe pa3a
g k! NPOVHBEPTUPOBAHHLIN ane-

= meHtom A1.DD6.2, atort

CUrHan nocTynaeT Ha BXog
R Tpurrepa A1.DD3.2, uyto
NPUBOAUT K OTKMIOHEHWIO
BEHTUNALUMK. Brknwuaercs
OHa nofaYen BbICOKOrO
YPOBHA Ha BXoa S Tpurrepa
A1.DD3.2 npuHyautTensHo
kHonkow SB3 u nepuognye-
CKM TallMepoM Ha MUKPO-
cxeme A1.DD5.

Korpa BeHTUNAUMA BKMIO-
YeHa, redeparop Taumepa
Ha mukpocxeme A1.DD5 oc-

XEHWEe BLICOKOTO NOrMHYECKOro ypOBHS,
6nuakoro k 9 B. Takum xe cTaHeT ypoBeHb
1 Ha OAHOM 13 BXOQOB (BuiB. B) anemeHTa
2W-HE A1.DD6.3. Ecnu » Ha apyrom ero
BXOfe (BbiB. 5) ypOBEHb TaKkoi Xe, Ha BbIXO-
[E 3TOro 3NeMEHTa YPOBEHb HanpaxXeHus
cTaHer Hu3kuMm, B aTom cnyvae TpaHawn-
ctop A1.VT4 3akpuiBaetcs. C ero konnek-
TOpa HanpsxeHue HYepes ycunurens Toka
Ha TpanaucTopax A1.VT11, A1.VT12 nocty-
naet Ha 6a3bl repMaHueBLIX TPaH3UCTOPOB
VT4 1 VT5. Kaxobi u3 HUX ynpasnser
OBYMA namnaMmu-sHarpesatenaimu, ycra-
HOBNEHHBIMW B WKady nHKyGaumu.

Mpn BKAKHEHWMW BEHTURAUMK TpUrre-
pom A1.DD3.2 HM3KWIA ypOBEHb C €ro
WHBEPCHOTO Bbixoda (BeiB. 12) Gnokupyet
anemeHT 2U-HE A1.DD6.3 n HarpesaTenu,
eCNu OHW BLINV BKNIOYEHbI, BEIKNIOHAIOTCS.
Kpome Toro, aTum Xe CUrHanom sakpbisa-
eTca TpaHaucTop A1.VT6 1 pasmbikaercs
knod A1.DD1.2, Ha KOTOPOM BbINONHEH
KOMMYTaTop MNOACTPOEYHOTO pe3ucTopa
A1.R2 (UM ycTaHaBnMBaT Temneparypy
wHkyGaumu pasHon 37,6 “C). Ha xonnek-
Tope TpaH3wctopa A1.VT6 nosenaercsa
HanpsXeHWe, KOTOPOE OTKPLIBAET TPaH3aun-
cTopul A1.VT13 u VT3. Tpanaucrtop VT3
yApasnseT BEHTUNSTOPOM.

C npamoro Beixoaa (BeiB. 13) Tpurrepa
BEHTUNALMWM CUTHAN MOCTYNaeT Ha KoY
A1.DD1.1, xoMMyTHUPYIOLLWMIA NOACTPOEY-
Hblil peauctop A1.R1 ¥ NOCTOAHHLIN
A1.R7, KoTOpLie 3apalT Temneparypy
BLIKNIOYEeHWA BeHTunaTopa pasHon 30 'C,

1"\3 TaHOBNEH, & ero CHETYMK 06-
—+U HynéH. Ynpaensier Taime-
2.0 pom anement A1.DD2.3. B
7 pexumax nHkybauvm 11 3 Ha
2 0Bumit sbiB. 13 anementa A1.DD6.2
R49 1k 7 MW Ha BwB.5 anemeHTa
R50—15 X A1.DD2.3 nopaHo Hanpsike-
K HWE HW3KOTO YPOBHS, NO3TO-
R;;:h'j*g ; 1 vanaxn My Tpurrep A1.DD3.2 u Taii-
— 2 e mep A1.DD5 sabnokmposa-
N Hbl U BEHTUMSILWA HE BKAIO-

ZSE% Avotsazo HBE e, HaeTcs.
R921,5k a7 Ha anemeHTax A1.DD4.1
T REHEE Y 1 A1.DD4.3 no cxeme Tpur-
T—= 5<nmow amy epa LmutTa cobpaH y3en

ynpasnexus anexkTpoknana-

HOM, @ Ha 3NeMeHTax
A1.DD4.2 v A1.DD4.4 — y3en nHamkaumm
yBnaxHeHns. Mpu OTCYTCTBUM WNK HEOOo-
CTaro4HOM YPOBHE BOAbI B MCNapvteiib-
HOW BaHHe HanpsxeHue Ha BbiB. 8 ane-
meHTa A1.DD4.1 gobllue nNoporosBoro, OH
nepexnoyaeTca 1 Ha ero Boixoge (Buig. 10)
YCTaHaBnNMBaeTCH HU3KWIA YPOBEHb Hanpa-
XEeHws, a Ha Bbixoge A1.DD4.3 — seico-
KWit. HU3Kni ypoBeHb NOCTYNaeT Ha BXog
(BbiB. 5) anementa A1.DD4.2. C Bbixona
A1.DD4.3 HanpsxeHWe BbiICOKOro YPOBHS
nocTynaeT Ha OAWH U3 BXOAOB (BbiB. 1)
anemenTa A1.DD6.4. Ecnv Harpes BLIKNIO-
yeH, To A1.DD6.4 nHeBepTupyeT 3TOT CUr-
Han u TpaxsucTtop A1.VT10 3akpbiBaeTcs.
MosBuBLUEECH HA KONNEKTOPE 3TOro TpaH-
31CTOPA HANPAXEHWE OTKPLIBAET TPaH3wn-
cTopsl A1.VT14 u VT2, OTKpbiBLUMWACA
TpanaucTop VT2 nopaért HanpsxeHue Ha
oBMOTKY anekTpoknanada. [lonue Boasl B
WCNapUTENLHYI0 BaHHY HE NPOWM3BOAVTCA
B pexumax uHkybaumn 1 u 2, korga ypo-
BEHb HanpsxeHwWs Ha BbiB. 9 anemeHTa
A1.DD4.1 HU3KWiA.

Tpurrep A1.DD3.1 wcnonb3osBaH ans
yrnpasneHus NpPUEOAOM Kapetok. 3nex-
TpoABUraTens aToro NPUBOAA BKOYaeTca
YCTAHOBKOW BbICOKOTO YPOBHS Hanpsaxe-
HuA Ha Bxoae S Tpurrepa A1.DD3.1 epy4-
HYI0 kHOMKoW SB2 n nepuoanyeckn Taime-
pomM Ha mukpocxeme A1.DD7 yepes avog,
VD13. Mpw aTOM TpUrTep ycTaHaenveaeTt-
CHl B COCTOSIHME C HW3KWUM YPOBHEM Hanps-
KEHWS Ha WMHBEPCHOM BbiXOAe (BbiB. 2).
Tpanauctop A1.VT1 3akpbiBaetcs, a

A1.VT3 1 VT1 oTKpbIBAIOTCH, W 3anycKaeT-
cA anekTpogeuratens M2. Moka anekTpo-
npurarens paboraer, CUrHanom C Beixoga
anemexTa A1.DD2.4 3a6nokupoBaH reqe-
patop Taimepa Ha mukpocxeme A1.DD7 u
06HYNEH ero cueTyuk. B MOMEHT, korpa
KOHLIEBOW NepexkniyaTens nNoNoXeHus
xapetok cpabaTeiBaeT, Ha exopne C Tpurre-
pa A1.DD3.1 npovcxoguT HapacTalolmi
nepenag HanpsxeHus, 4To nepeknioyaer
TPUITep W OCTaHaBNWBAET INEKTPOABUra-
Tenb.

Bpems BelAEPXKKW TaNMEPOB BEHTUNA-
LMK W NepesBopoTa fAuL WU3MEHSEeTCHA C
nomowisio knioven A1.DD1.3nA1.DD1.48
32BVCUMOCTW OT BUAA NTULLLI U pexuma
uHKkybaumn. Bonee nogpobHo 06 oTcueTe
WHTEPBAnN0B BPEMEHW C NOMOLLLID MUKPO-
cxembl K176MES moxHo yaHats w3 [7].

TpaHaucTtop A1.VT8 BknioHaeT nHANKa-
TopHul ceeToavon A3.HL3 ¢ wactotoi
paboTsl reHepaTopa TaliMepa BEHTUNALMK
Ha mukpocxeme Al.DD5. Tpanaucrop VT9
BLINONHAET TaKYH e (yHKUMIO AN CBETO-
avopa A3.HL4, Ho c wacToTon reHeparopa
mukpocxemsl A1.DD7 taimepa nosopoTta
auy. Ha crabunutpone A1.VD14, awope
A1.VD16, tpaHauctopax A1.VT2 n A1.VT5
nocTpoeH crabunusatop HanpaxeHus
+9 B. Pasbém A1.X6 aybnvpyetr pasbem
A1.X4 v npepHasHaYeH ans nepegaqm cur-
HanoB KHOMOYHOrO Nepeknioyarens Bupa
nTyuel SB1 B moayne A2.
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BECMPOBOOHASN NEPEQAYA
3BYKA!
NMEPEOATHUKHA,
PLL-CUHTE3ATOPHI
www.new-technik.ru

* k&
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no BCEN POCCUMN!

CamMblil LWMpoKwiA BoiBop paauope-
Taneuw, 3andacten AnNA PemMoHTa,
papvonobutenscknx HabopoB v rag-
JKETOB.

Ten.: ana Mockesl (495) 543-47-96,
(916) 029-90189,
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MHTepHeT-marasuH:

WWW.DESSY.RU

e-mail: zakaz@dessy.ru

NPYEMHUKH,

=1
3
5
B
:
:
:
2
-

8E£-82-809 'Ual

ni‘oipei@insuod :1asoduog
ni-o|pEI|IEW :UaLELD Wand])

pLOZ ‘EINOUTV




10°

QP;

Ten. 608-28-38

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

Onpepenutenb HOMEpPOB
npPpoBOAOB Kabensa c pe4yeBon

MHaounKauumemn
B. AKCEHOB, r. Mocksa

lMpegnaraemeiti npubop, paboras COBMECTHO C KOMIbLIOTEPOM,
nossosser onpegenuTs HOMep Kaxaoro nposoga B kabene, cogep-
Xawem oT AByX 40 CTa NPOBOLOB, ¥ HAKWTH, €C/IN OHW eCTb, 3aMKHY-

Thie mexay coboii nposoga.

OTAM4ME OT OMWCaHHOW B CTaTbe
B. Hazapogsa "TlpucTask K KOMNbIO-
Tepy ans "npo3soHkn” kabenew ¢ peyessIM

HUKAKWUX AONONHUTENbHBIX NPOBOAOB. Bbi-
NoNHAA ee, OH nonbayeTtcd NPoBHUKOM,
COCTOSILLIMM U3 ranbBaHuyeckon Garapew
HanpsbkeHuem 9 B ("KpoHa", 6F22), peanc-
TOpa, KOHAEHCATOPa M rONoBHLIX Tenedo-
HOB, B KOTOPbIX ChAbilHb COO6GLUEeHWA.
Cxema npobHuka nokasaHa Ha pme. 1.
Jpyroi koHeu, nposepsiemoro kabens
nopxnoyanT K npubopy, cobpaHHoMy no
cxeme, n30BpaxeHHo Ha puc. 2. Ero pasb-
em XS 1 coegvHEH ¢ pazseMom pranyeckoro
WM BUPTYansHOro (Co3gaHHoro ¢ no-
mMoubto agantepa USB—COM) COM-nop-
Ta koMmneloTepa. OTaensHBI WCTOYHUK
nuTaHus npubopy He TpebyeTcs, OH NuTa-
eTca OT opgHoW W3 nuHui COM-nopra.
BuixoAHOW pasbém ayavokapThl KOMMbIO-
Tepa CoeauHAIOT ¢ rHeanomM XS2 npubopa.
KomnetoTepHas nporpamma GopMupy-
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onogeuieHrem” ("Paguo”, 2010, Ne 11, = %Bg er Ha avHun DTR COM-nopTa umnynbehl,
c. 22, 23), B atom npubope OTCYTCTBYET 3 KOTOpLIE Yepes WHBEePTOP Ha TpaH3aucTope
NpPAMan CBA3L BEIBOAOB MUKPOCXEM C Mpo- VT1 noctynaioT Ha CHETHLIA BXOL MUKPO-
BOAamu nNpoeepsemoro kabens. Pevessle /IR1 c1 cxembl DD1, oBpasyloulen sBMecTe ¢ MUK-
cooblUeHus 0O HoMepax NPOBOAOB nepe- A1k | 2mk  pocxemoin DD2 peyxpaspagHbliii Aecs-
palorcs no Tomy xe kabenwo. 310 paer - TUHHBINA CHETYMK. C NOMOLLBIO KNKOYel Ha
BO3MOXHOCTE NPOBEPUTE EFO CunamMu of- xs1 TpaHauctopax VI2—VT11 mukpocxema
HOro 4enoBekd, HaxoOsLeroca psaom c | A DD1 (c4eTtymk eguHiL) NOOYEpEnHo Co-
yOanéHHbeiM oT npubopa KoHUoM Kabens, K XP2 enuHseT ¢ 06LMM NPOBOAOM FOPU30HTa-
KOTOpOMY He Tpebyetcs npoknagbiBatb Puc. 1~ o matpuusl 10x10 M3 3NEKTPOHHLIX
XSt Reaze, ==c22mk - 1o e 1ofe - !
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knioder A1—A100. Mwukpocxema DD2
(CHETHMK OECATKOB) C NOMOLLBID KNKOYE
Ha TpaH3aucTopax VT 12—VT31 noovepén-
HO COEAWHsEeT BepTukanu mMaTpuupbl C
peauctopom R6 1 nanee Yepea peancrop
R5 ¢ nmHmein CTS COM-noprta. UMnynbcbl
C BbIXOA0B 9 MUKPOCXEM CHYETHMKA MNOCTY-

An (A1-A100)
K Beprukanu
nR1 METPHLL
K ropuaokTanu _ oK "‘ nVvT1
MaTpuLbl \ s / BCBSEB
nXs1

naiot no nuHusm DCD 1 DSR B komnsbioTep
W UCTONL3YIOTCA ANA CUHXPOHW3aUMW.
HanpsxeHwe nutadna npubopa nocryna-
er ¢ nuHum RTS COM-nopta yepes avon,
VD1 u crnaxueaertcs koHaeHcaropom C2.

Bce knoun A1—A100 oguHakoBbl W
cofpaHbl No cxeme, U3oOpaxeHHOn Ha
puc. 3. C rHésgamu nXS1 (n — Homep
K04a) COEAMHSIOT B MOPSAKE HOMEpPOB
NPOBOAA OOHOTO M3 KOHUOB MNPOBEPAEMO-
ro kabens. C nioBbiM U3 NPOBOAOE Ha ApY-
roM Ero KOHLE COEAUHAINT MWHYCOBLIN
wyn XP2 npob6Huka. Bnaropaps vumeio-
LWWMCH B KaXOOM KNOHe MaTtpuubl Auvo-
Aam nVD1 oH Bypet hakTuHecku Noaxknio-
Y4eH K obwemy nposoay npubopa. C npo-
BOJOM, HOMEpP KOTOPOro HyXHO onpege-
NUTb, COEOWMHAIOT NNICOBOW wyn XP2
npoBHuKa.

K ropuacHTanaM Matpuls
P ULy

Krout 1 g XxS2
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B TOT MOMEHT, KOrga COOTBETCTBYIO-
Was BEPTUKanb MaTpulbl COEAUMHEHA C
peauctopom R6, a e€ ropusoHTans — c
obuwm npoBogom, TpadaucTtop nVT1
Oyner oTkpbiT M Ha nuHu CTS COM-
nopTa KOMNLIOTEPa MNOCTYNWUT Hanpaxe-
Hue Barapen GB1 npobuuka. O6Hapyxue
310, paboTawwan B KOMNbLIOTEpPE Npo-
rpaMma npuocCTaHoBUT (OpPMUpOBaHKe
CYETHBIX MMNYNLCOB W, 3HAS COCTOAHUE
cuyetumkos DD1 v DD2, Bocnpou3sener
Xpadsweecs B namsitu coobLieHue, co-
nepxauiee Homep npoeoga. Yepes or-
KPLITHIE KNIOYW W NpOBEpAemblid NpOoBoA,
curHan goWaer po npobHwka. Onepartop
YCNbIWWT COOOWEHWE B rONOBHBIX Tene-
¢oHax. 3atem nposepka kabens npoaon-
xutcs. CoobuieHne Byner noBTOpPATLEH B
KaX oM ee LMKne.

Ecnv HECKONLKO NMPOBOAOE 3aMKHYTLI
Mmexay coboi, To ByayT "npoMsHeceHs"
HOMepa Kax,40ro 13 Hux. Moatomy npexae
Hem NepeHoCUTL LLUYN Ha ApPYrov NMpoBoA,
cregyeT Npocnywars Kak MWHUMYM OBa
coobuieHua 1 ybeauTeCa, 4TO OHW CO-
Aepxar oaMH W TOT Xe HoMep. Y1obul on-
peaenuTb HOMEpP NPoBOAA, K KOTOPOMY
BN NOAKNIOHEH MWUHYCOBLIIA LLYN NPOBHW-
Ka, A0CTATO4HO NOMEHATE LLYNbl MEecTamu.

Mporpamma, ynpasnsiowan npoeep-
KoM, paspaboTaHa v NpoBepeHa Ha KOM-
NbIOTEPE C OnNepauyuoHHOW CUCTEMOWN
Windows XP. OcoGuix TpeboBaHuii K CKO-
pocTy paboTel KoMNLOTEPa 1 0BBEMY ero
onepaTMBHOW NamsaTy He NPeObABAAETCA.
B ogHow nanke ¢ ucnonHaemeim dannom
NPorpammel AOMKHE HAXOAWTLCA 3BYKO-
Bhle dhannbl ¢ umeHamu NN.wav, rne NN —
HOMEP NpOBEpReMOro nposoga ot 1 oo
100. Kaxgbit M3 ©annoB CoOOepXuT
¢ppasy, NPOU3HOCUMYIO NPY OBHaPYXEHWN
COOTBETCTBYIOWEro nposoaa. Yucno Ta-
Kux annoe NonkHO ObiTb HE MeHblle
4ucna Nnposoaoe kabens.

Mpepnaraemeliin Npubop onpenenser
HOMEpa NPOBOAOB C BEICOKOW AOCTOBEp-
HocTbl0. [laxe ecnu copMupyeTcs cny-
4ainHoe, Bbi3BaHHOE noMexon coobluye-
HWE, NPOBEPRIOLLMIA BrO HE YCNLILUWT, TaK
Kak oHO ByOeT HanpaeneHo He B TOT Npo-
BOA Kabens, K KOTOPOMY NMOAKNIONEH LY
npoBHuka.

Mpubop MMeeT MOAYNBHYIO KOHCTPYK-
LWI0O C BEpTUKaNbHbIM PACMONOXEHUEM
nnar. OHW BeINONHEHL! U3 GONLIMPOBaH-
HOro CTEKJIOTEKCTONWUTA METOAOM BhIpe-
3aHWA 3a30POB MEeXAy yHacTkamu ponbru,
NCNoNbL3YeMbiMK NS MOHTaxa getanen.

MoHTax Ha nnare MoAyns ynpaene-
HWS — [ABYCTOPOHHWIA. YepTéx nByx ee
CTOPOH NoKazaH Ha pue. 4, a pacnonoxe-
HWEe pgeranein Ha HuX — Ha pumc. 5. Ha
OOHOW CTOPOHE PAacrnonoXeHbl CHETYUK
DD1, tpaHauctoput VT 1—VT11, otHOCSH-
WWECA K HUM PE3UCTOPLI, KOHAEHCaTOPbI
Ci1 n C2. Ha gpyron — cuértumk DD2,
TpaHaucTopsl VT12, VT14, VT16, VT18,
VT20, VT22, VT24, VT26, V128, VT30, oT-
HOCALMECH K HWUM PE3UCTOPL!, 8 Takxe
peauncTopsl R4—R6 w avopn VD1. Coepu-
HEHWS MUKPOCXEM € NOOKNIOHAEMBIMWU K
MX BblBOAAM OETanaMu BLINONHEHB B
OCHOBHOM MEpemMbIYKamMy U3 M30NMpPoBaH-
HOro NpoBoga. Ha nnarte MMEeInTCA HeTsipe
nepexofHbix OTBEPCTUS, KOTOpbie nome-
YeHbl Ha puc. 5 To4kamu BHYTPWU. B Hux
HYXHO BCTaBWTbL W NPONasTb C ABYX CTO-
POH KOPOTKWE OTPE3KW HEU30NWMPOBAHHO-
ro npoeoga.
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free-sound-editor.com/download.
html> [na paboTbl BaxHO, 4ToGbI 3BYKO-
Bble dannsl HaxoaAuNMchb B OAHOK Nanke ¢
UCNONHAEMBIM Hannom Nporpammebl.
Mepen 3anyckom nporpammbl
=~ HeoOX0AMMO COEAMHWUTL YCTPONCTBO
¢ COM-noptoMm koMmnbiloTEPa WK
yepes nepexogHuk USB—COM c ero
noptom USB, a Takke ¢ ayAnOBLIXO-
nom komneiotepa. K ruesgam 1XS1—
100XS1 nogkno4alnT B nopsgke
HOMEPOB (ECNW OHW M3BECTHBI) UK B
NPoOVW3BONILHOM MNOPAAKE MNpPoOBOAA
O[HOro KOHUa npoeepsemMoro kabe-
na. 3anyctuB nporpammy, cneayer
NOAKMIOYNTE MUHYCOBBIIA LLYN NPo6-

rpamm Delphi 7. Komnonent BComPort,
obenyxusaowmin COM-nopt, HainaeH B
WHtepHeTe no agpecy <http://delphi7.
do.am/index/0-2>. 3anucek 3Byka npo-

=pEEERERRRE

Ha pecsaty OOWHaKOBLIX nnarax, Bbi-
MOMHEHHLIX NO YepTexy Ha puc. 6, pac-
nonoxeHs! knioun A1—A100 (no aecats
KNIOYEN, COEOWHEHHBIX C OAHON BEPTUKA-
Nbl0 Marpuusl, Ha kaxoon). Itm
nnaTtel — OAHOCTOPOHHKE. Pacno- |
NOXeHWe OeTanei Ha OAHOW U3
HUX, cogepxauwen knioun Al—
A10, nokaszaHo Ha pumc. 7. CHa-
yana Ha NnNarty MOHTUPYIOT TpaHau-
cTopsl (puc. 7,a), npuyém VT13
npeaBapuTensHo nepesopaquea-
10T 1 OTrMBaIoT ero BulBOAL! B NPO-
TUBOMNONOXHYIO 3aBoackon ¢op-
MOBKE CTOPOHY. 3arem, Kak noka-
3aHoO Ha pwuc. 7,6, MOHTUPYIOT
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avoabl wo pesucrtopsl. Mopynu
OCTalbHBLIX BEPTUKANEN aHanormy-
Hbl ONUCaHHOMY.

HUKa K Mo6oMy NpoOBOAY HA NPOTH-
BOMNOJIOXHOM KOHUe kabens 1, kaca-
ACL NAIOCOBLIM LLYNOM ApYyruX npo-

aBTomMoOunLHOW M ObITOBOM paguo-
TEXHUKW.
MNpopaxa onToM W B pPO3HULY B

wocce, 18, 3 at., nag. 546.
8-905-782-47-71
mat-roskin@rambler.ru
www.s-10mitino.ru
125464, Mockea, a6. aw. 39.

* * *

HoBuHku!

# SLRO030 — JluHewnHblin ctabunun-
3aTOP HaNPAXKEHWS.

Huakoe napeHve HanpsxeHws, Bbl-
xoaHon Tok go 1A, mogudukaumm c
BbIXOAHLIM HanpaxeHvem 1.8 B, 3.0 B,
5.0 B.

#SCV0031 — MMnNynbCHLIM Mano-
MOLLHBLIN MOHWXaWWn npeobpasoBa-
Tenb.

Buicokuin KM, HW3koe BbigeneHwe
Tenna, MUHWaTIOPHLIE PasMepsl, MOAWU-

WspaTtenscTeo "Hayka m TexHuka”
BbiCbiNNaeT KHUIrn

# HukynuH C. SHumknoneaus Hauu-
Hawouwero paguonioburens, 384 ctp. —
208 pyb.

»* KopsikmH-HepHsak C. Kpatkwii cnpa-
BOYHMK cBapLlimka, 288 ctp. —131 py6.

Lok 5 5

Dpacxofos.
3soHuTe 8-812-412-70-25
Muwmnte admin@nit.com.ru
192029, C.-MeTepbypr, a/a 44

* * *

Buicbinaem nouton paguoHabops,
papuoperany.

Kartanor 6ecnnatHbtit. KoHBepTt ¢
o6patHeiM agpecom obasareneH.

E-mail: gsa6363@mail.ru

www.elecom.w500.ru

Bce TpaH3uCTOpPLl  [ONXKHBI BOAOB, NPOCNYWWBATE COOBLIEHNs

§ UMETb Manbiid TOK YTeYKW 1 Koad- 06 nx Homepax (To4Hee, 0 HOMepax

duumMeHT nepepaqy Toka huis He rHE3n Npubopa, K KOTOPLIM OHW NPUY-
=  menee 100. Peauctopel — MIIT- coeguHeHbl). OQHOBPEMEHHD Te xe
XL 0,125 wmm nopobHble. Ouoasl HOMEpa ByAyT NoABNATLECA HA JKpa-
© KAO521A moxHO 3ameHwTb Niobbi- HE KOMMNbIOTEPa BMECTEe CO 3Haye-
O MW KPEMHMEBBIMW C TakMMW Xe HUAMW ANUTENLHOCTY QOopMUpye-
E WY MeHbLUMMKU  rabapuTHbIMK MbIX pedeBblx coobueHun. [ins

pasmepamu. KoHgeHcaropsl uc- nony4eHus HOMepa NPoBoAa, K KOTO-
W  nonb3oBaHel Kepamuyeckue Ans pomy Gbln NOAKAIOYEH MUHYCOBLINA
5 = nosepxHOCTHOroO moHTaxa c pabo- Lyn, [OCTaTOYHO KOCHYThCA ero
M  sumHanpaxeHuem He meHee 10 B. NACOBLIM LUYNOM, NPpeaBapyTens-
= Ecnn koMnblOTEp He OCHAaLUEH HO MepeHecs MUHYCOBLIA Ha nioboi
< COM-nopToM, AnA CBS3W C HUM Opyroi npoeog.
T MOXHO VCMONL30BATL NEPEXOAHVK o 2

USB—COM. Takue nepexogHuKn 3 Or pegakymu. KoMneloTepHas Nporpam-
s BEINYCKAT MHOrMe Gupmbl, HO Ma, Onpenensiollas HoMepa MPoBO0B Kabe-

camblil QeluéBblil npuobpeTars He CTOMT.  W3BefeHa ¢ MUKpodoHa cpeacTeamu s, uMeeTcs no agpecy ftp://ftp.radio.
5 On moxeT paboTtate co cboamu. Windows XP [lnf noaroTOBKW 3BYKOBbIX | ru/pub/2014/03/wirenum.zip Ha Hawem

lMporpamma ans ycTponcTBa Hanucasa  QawioB  WCnonb3oBanace nporpamma FTP-cepsepe.
E C NOMOLILID cucTembl paspabotku npo- Power Sound Editor Free <http://www.
=
MOAOYNbHAA PEK/TAMA
Ycnoewacm.nac. 7

)
2 INEKTPOHHBIE KOMMNOHEHTbI GUKAUWW C BLIXOOHBIM HAMNPSXKEHWEM Bakanoe B. .,
(-]
o HA WWW.S-10MITINO.RU 1.8B,3.0B,5.0B. Amutpukos B. @.,
@ WHTepHeT-maraaunH ons paguoniobu- Kpyk B. W.
3 BcE ona peMoHTa n npon3soacTea  tenel — www.ekits.ru OCHOBLI TEOPWM
5: pPagvo3NeKTPOHHOM annapartypsl, ot o uenen: YuebHoe
=

nocoBve nons By-
308. lNog pen. B. I,
Bakanosa. — 4-e

nasunsore 546 TK "MuTtuHckuin paguo- HaNOXEHHbIM NNATEXOM: " 130, — M.: Topadas

poiHok". PaboTtaem ¢ 9.00 go 18.00 exe- » Benoe A. Paaspaborka yctponcTta -- ‘ nMHUA—Tenexkom,

nHesHo. [oytoBas W Kypbepckas  Ha MUKpokoHTponnepax AVR: waraem ot } o 2013. — 596 c.: nn.

[ocTaBka. "yainHuka" go npodu. Knura + supeo- ; + ISBN 978-5-
Haw appec: Mocksa, arHuukoe  kypc Ha CD, 528 ctp. — 439 pyo6. 9912-0329-6.

ManoxeHa Teo-
pUs SNEKTPUYECKINX
Lenen, Ha OCHOBE KOTOPOW AaeTcsa
npeacraeneHve o6 aHanu3e v cuHTese
CXEM YCUNUTENeW, reHepaTopos, punet-
POB, KOPPEKTOPOB W APYrMX YCTPOWCTE.
C uensio nyywero ycBoeHus matepuana
OONLIIMHCTBO TEOPETUHECKWUX NONOXe-
HWIA NPOUNNIOCTPUPOBAHO NpUMEpPamu.
B KOHUEe rmae npuMBOOATCA TECTbl ANA
CaMOKOHTpONS.

[ns cTyNeHToB By30B, 0ByHaI0LUMXCA
no HanpaeneHuto nogrotoekr 210700 —
"NHPOKOMMYHUKALMOHHEIE TEXHONOTK
M CUCTEMBI CBA3K".

Hay4yHo-TexHu4eckoe U3naTensCcTeo
«F'ops4an nuuna — Tenekom»

Cnpaskv no ven.: (495) 737-39-27,
WWW.TECHBOOK.RU




YnpaBrsieHue 31eKTPU4Yeckum
oTonuUuTeJNibHbIM KOT/IOM
B. KMBA, r. Kamerck-LUaxTuHckuii PocToBCKO# 061.

edarHan nnara Mogyns uHOVKauum 1 paxed Ha puMc. 5, a pacnonoxeHue oera-
ynpaeneHua —  OBYCTOPOHHAR nein — Ha pwuc. 6. Ecnw ara nnara 6yger
YepTéx e€ ne4yaTHbIX NPOBOAHWKOB M306-  W3roTaBnMBaTbCA MO TexHonoruw 6e3

CTOPOH KOPOTKWME OTPE3KWu HEeW3onupo-
BaHHOro nposBoga. BuwBOgbl peranen
TaKXe NponaveaioT C ABYX CTOPOH.
OcTansHbe NeYarHbie nnatel — OaHo-
CTOpOHHWE. YepTex nnaTtel MOaYIa CUMK-
CTOPHbLIX KOMMYTATOpPOB roOKasaH Ha
puc. 7. CoeMHEHNA 3nekKTpoace 1 cu-
MWCTOPOB C KOHTaKTHBIMW NNoLWaaKkamm
Ha MeYaTHOoN NNaTe BuIMONHAKT M30NNMPOo-
BaHHBIMM MPOBOAAMM CEYEHUEM He
menee 2,5 mm°. Bentunatop M1 3akpen-
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Puc. 6

METannMaaun OTBEPCTUMA, B TE U3 HMX,
Ox?uuauue. KOTOpLIE MoKasaHbl Ha puc. 6 3anuTeiMm,
Hauano cm. 8 "Paguo”, 2014, Ne 2 HeobxoouMOo BCTABWTEL W NPONasTh C OABYX

néH Ha MN-o6pasHbix TENNOOTBOAaX CUMK-
ctopoB 1VS1—1VS4 (puc. 8). [ina aroro
B BEPXHWX NONKax TENNo0TBOL0B CAenaHkl
pe3sboBrie oTBepcTUA. Yepréx nnarsl
MOAYNA MUTaHWS WU MEXMOAOYNbHBIX CO-
ennHeHui naobpaxed Ha puc. 9.

B ycrpoucTBe NpUMEHEHB! NOCTO-
fAHHbIE peaucTopkl MJT, C2-33, okcnaHslie
koHpeHcatopsl K50-35 vnn MMNoOpTHLIE,
ocTansHble koHaeHcaTopel — K73-17. Bece
MUKpOCXembl 1 uHaukatopel HG1—HG3
YCTaHOBMEHE! B NaHenu.

Bnok ynpaBneHusa oTonuTenbHLIM KOT-
nom cobpaH B KOpryce OT My3blKanbkHOro
ueHTpa "LG" (pmc. 10). Ha HuxHen me-
TannM4Yeckon naHenu Kopnyca, kotopas
crana 3agHein naHensio Bnoka, aakpensne-
Hbl BCE MOAOYMW, KOHTAKTOP, aBTOMathl
3aLUMTHI CETU W APYIWE KPYMHbLIE AeTanu.
BepxHas nnactmaccoBan naHens npeepa-
TUNace B nepenHion. B Hel coenaHbl oT-
BEPCTUA ANA WHOWKATOPOB W KHOMOK
yrnpaesneHus, a Takxe Ana pocrtyna K
BeIKNO4YaTenio SA1 v aeToMaramM 3awmTsl
cetn SA2—SAS5. BokoBble CTEHKW Kopryca
o6pesaHbl A0 HYXHbIX pa3zmMepoB. B Hux-
HEW ero 4acTu PacnoNoXeHbl pPasbeMb
ANA NOAKNIOHeHWs OATHMKOB Temnepary-
pPbl U BHEWHWX cunoBLiX Leneid. Cunoesie
uenu 610Ka BbINOJHEHb! M30NMPOBAHHBIM
MOHT2XHEIM MPOBOAOM CEYEHWEM He
meHee 2,5 mm°.

nJroipel@}nsuos :19soduog
ni‘olpel@lew :uatero wandy
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YnpaensioT KOTNOM C NOMOLLLIO HETbl-
PEX KHONOK, YCTAaHOBNEHHbIXx B Onoke
uHaMKkauyum 1 ynpasneHus. WamenuTb
TeMnepartypy crabunumaaumMm MOXHO B
meﬁoié MOMEHT KHoNkamu SB4 "+" u SB3
""" Ecnu partyuk, W3Mepsiowuii Temne-
pawpy BO3AyXa B NOMELLEHWW, HE NoAa-
KNIOYEH, cTabunuampyeTca Temneparypa
BoAbl B kotne. C nopknioyeHwem 3Toro
[aryvka Ha uHAWKaTop BbLIBOQATCH €ro
nokasaHus 1 ctabunmaupyeTcs Temnepa-
TYpa B NOMELLEeHUU

Ha wHowkatop HG1 moayns mHowka-
UMM 1 ynpaeneHus B paboyem pexume
BLIBOAUTCA NPV Hanuuum gartyduka BK3
3agaHHan  TemnepaTtypa Bo3gyxa B
nomelieHmn, a 6es Hero — 3apaHHas
TemMneparypa BoAbl B KOT/e (Ha Buixoae
Wnu Ha BXoOe B 3aBUCUMOCTW OT ycTa-
HOBNEHHOrO pexuma). Ha wHaukarop
HG2 BbIBOOUTCA MBMEpPEHHAA Temnepa-
Typa Bo3Ayxa B MOMELLEHWW UK BOALI HA
Beixoge w3 kotna. Ha wHaukatop HG3
NPy MOAKMNIOHEHHOM AATYNKE Temnepa-

119

Typsl BO3gyxa Oyoer BoiBegeHa m3me-
peHHas TemnepaTtypa BoAbl Ha BbIXoAe
KOTNa, 8 NPW OTKNIDYEHHOM — Ha BXOfe B
Hero.

Haxarusmu Ha kHonky SB1 "Pexum”
BXOOST B CEPBUCHBLIM pexuMm u Buibwn-
paloT napameTp, KOTOpLIW npeanonara-
eTcA uaMeHuTb. Kdhonkow SB3 "-"
ymMeHbLiaioT. SB4 "+ yeenuuvBaloT 3Ha-
yeHue BbiGpaHHoro napameTpa. Ha-
*aruem Ha kdonky SB2 "lMamars” 3anu-
CbIBAIOT 3HAYEHWA W3MEHEHHbLIX napa-

meTpoe B EEPROM MWKpPOKOHT-
ponnepa. [nAa BOCCTAHOBNEHWUA

| NapamMeTposB, 3afaHHbIX Mo ymMon-

90

\= P

YaHWio, T. €. BO3BPAaLLUEHWUA K WX
3Ha4YeHWaAM, AENCTBOBaBLUUM NPpu
NEepPBOM BKIOYEHWUW CUCTEMbI,
HeobxoaAMMO yaepXuBaTb KHOMKY
SB2 "lMamarte” Haxarton Gonee
5 c. Korga paspacTtcs HenpepsiB-
HbI 3BYKOBOW CWUIrHan, KHOMKY
MOXHO OTNYCTUTb.

B cepBucHoM pexume Ha
wHaukatop HG2 eBoiBoguTcH
Bykea 1 ¢ Homepom perynupye-
MOro napameTpa, a Ha uHOuKa-
Top HG1 — ero 3HakeHwe. Bce
perynvpyemeie napamMeTpbl, npe-
OEeNbl X UBMEHEHWUS W 3HAYEHWA
1o YMONYaHUI0 yKa3aHsl B Tabnu-
ue. B Heé Bkni4eHsbl Takxe napa-
METpLl, 3apasaemsle B paboyem
pexume, a NOToOMYy He UMELLnE
YCNOBHbIX 0603Ha4YeHNIA Ha UHOW-
katope. 370 3HaveHus noanep-
XMBAEMOW CUCTEMOW OTONNEHWUA
Temnepartypbl BOAbl B KOTNE WK
BO3ayxa B nomeuwleHun. Bee na-
paMeTpbl MOFYT NPUHUMATE TOMNb-
KO uensie aHadeHuna. Cnepyet
MOMHWTB, 4TO NPOrpaMma MMKPO-
KOHTpONNepa He NpoBEpPAeT WX
KOPPEKTHOCTE. [0 31Ol npuyuHe,
U3MEHAR napameTpsl, cneayer
PYKOBOACTBOBATLCA  3[APaBbiM
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CMLICNOM W COBMI0AATE OCTOPOX-
HOCTb.

MpegycmoTpeHsl Tpu cnocoba
BbIXOA2 M3 CEepPBUCHOIO Pexuma.
Bo-nepesbix, 370 NPOUCXOANT
HaxaTusi Ha  KHOMKY
“Mamars” 1 3anvcu nHpopmaummn
8 EEPROM. Bo-eTopbix, aBroma-
TUHECKM Yepes MUHYTY nocne
nocnegHero Haxatua Ha nobyo
KHOMKY. B-TpeTtbux, B pesynsrare
nepebopa Bcex napamMeTpoe Ao
Bbixopa 8 pabo4ywin pexum. Bce
HaXaTua Ha KHOMKKW COMpPOBOX-
AaTCH nogreepxoatoumMm 38y-
KOBbIMW curHanamu. MameHeHHsbe
3Ha4YeHWa napameTpoB, He 3anu-
caHHble 8 EEPROM, pencrteyioT
TONLKO A0 BbIKNOYEeHUus YCTpoun-
crea.

Mpn NepsoM BKNIOYEHWUW MUK-
POKOHTPONNEPHOrO MOAYns C
TONBKO 4TO 3arpyXeHHoW npo-
rpammoin n3 Hee 8 EEPROM muk-
POKOHTPONNEpPa NepenucLIBaoT-
CA 3HAYEeHUA NapamMeTpos, 3a0aH-
HbIE N0 yMonyauuio. Ho ans atoro
EEPROM ponxHa BbiTb 4YMcTOW
(copepxate OFFH BO BCEX siven-
Kax), uHa4e nHdopmMaums nepenu-
caHa He Gyger, Bce napameTpbl

Puc. 7

NPUAOETCA YCTaHaBNMBaTbL BPYM-
HYIO.
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Mocne wHWUMaNM3auMyM A[AATHWUKOB  KOTNE WAK BO3ayxa B
Temneparypsl M CUCTEMbI MHAWKAUWKM  NOMeuleHun. MNoka3za-
nporpaMma nNpoBepseT COCTORHWE Tep-  HWA OTCYTCTBYIOLLEro
moBuiknioyatens SF1 w, ecnu Temnepa- wWAM  HEUCNPasBHOro
Typa BOALI HWUXE AONYCTUMOW, NOJAET  NaTHMKa 3aMeHsoTCA
KOPOTKWMIA 3BYKOBOW CWUrHan roTOBHOCTWM  HAa WHOWKatope Tpe-

\
Taaal

n BKnwyaer koHTaktop. Onpegenws, M# TUpe.

Kakue AatHvKn NOAKIIHEHb!, NPorpam- Mpu TemnepaType HWXe 3aaaHHOl 4Yepes 3aJaHHbLIe NPOMEXYTKW Bpeme-
Ma ynpaenseT HarpeeaTtensMu, NoAAep-  BKAIOHAIOTCA HACOC, BEHTUNATOP OX- HW — HarpeeaTensHole anemeHTsl. o
XUBas 3afaHHYl0 TemnepaTypy BOAbl B NaXOEHUs CUMWCTOPOB M NOOYEPEAHO  AOCTUXEHUW 33AaHHOW Temnepartypbl
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WxTepBan Mo
Coasnt Flapausip M3MEHeHUsA YMOMUaHKUIO
Her | Temneparypa Bofbl 6 kotne, C 0—90 40
Her | Temnepartypa soanyxa 8 nomeljequn, °C 0—40 20
PaaHocTe Temneparypel BRNOYEHWA W
ni BLIKMIOYEHWA HarpeBaTtenen, °C 010 2
0 — He paboraet; 1 —
noe Pabora Hacoca nocne BbiKToHeHUs paboTtaer 3apaHHoe Bpe- 0
= Harpepatenew M#A; 2 — pabortaer fo
3a1aHHOW TeMnepaTypsi
M 3 | AnurensHocts paboTel HACOCE, MUH 0—30 4
M 4 |Temneparypa BhIKNOYEHUA Hacoca, “C 0—50 40
0 — BMecCTe C HarpeBare-
M 5 |PaGora Harpesarens Ne 1 naMMNe 2 Ne 3; 1 — 0
BKMIOYEH NOCTOAHHO
Pa3H0C MOMEHTOR BKIIONEHUA UK
.6 BLIKNIONEHWA HarpesaTenen, ¢ = 10
Boigepxka Ans nofasnexvs "apebeara” 0—5
n7 KHOMOK, MC 5 <0
ne Pasorpes Bofibl B KOTTE A0 33AaHHON 0 — BKIKOMEH 0
a TeMnepaTypbl NPY BblKNHWYEHHOM Hacoce 1 — BIKMHEH
N 9 |Temneparypa pasorpeBa Bofu, C 0—S0 75
M_10 | 3agep#ya BHKNKYEHWA BEHTUNATOPA, C 0—240 120
0 — Ha BhLIX0Ae 1a KoTna;
M_11 | KoHtpons TeMnepatypbl BOAbI N & xoTan 0

HarpeearTentHLle 3NeMeHTHl NooYepea-
HO Bblkn4aTcy. o ymon4yaHwio Hacoc
npoponxaert pabotark, He BLIKNIOHAACh,
HO napameTtpom [1_2 moxHO 3aaath ero
BLIKNIOYEHWE Yepe3 onpepeneHHbli
napameTpom [1_3 npomexytok speme-
HWU WAK NPW NOHKXEHWUW TEMnepaTypbl
BOAbI 00 3agaHHoro napametpom 1 4
3aHavyeHusa. BeHtunatop obaysBa cumu-
CTOPOB BLIKNIOYAETCH CNYCTH YCTAHOB-
neHHoe napametpom 1 10 Bpems
noc/e BLIKNIOYEHUS NOCNeaHero Harpe-
BaTens.

Korpa temnepartypa yMeHblUMTCA Ha
3apadHoe napameTtpom M_1 yucno rpa-
AycoB, BHOBL OYAYT BKOYEHL! HArpesa-
TENW U LUMKN perynuposaHns Temnepa-
Typbl NOBTOPWTCA. Yem Gonblue 3Have-
HWE 3TOro NapaMeTpa, TEM PEexXe BKI-
4alTcs, Ho Aonblue paboTalT Harpeea-
Tenu.

Or pegakumm. Dains NE4arHeX Matr 8
opmare Sprint Layout 5.0 1 nporpamma Mux-
POKOHTpONNEepa umeloTcs no agpecy fip://
ftp.radio.ru/pub/2014/03/epo_evan.zip
Ha Hawem FTP-cepeepe

Bnok ynpasneHus waroebiMm ABUratrenem
C. HETKAYEB, r. Bnarogapmbiii CtaBpornosbCKoro Kkpas

lMpennaraemoe ycTPOWCTEO MOXET ynpas/isiTe yHUNOASPHLIM LUATOBbLIM ABUraTesiem B ABYX pexumax.
B nepBoM W3 HMX Ban ABUratess npornopLuoHanbHO MOBTOPSET BCE NepeMeLyeHUs ABWKKa ynpasnsiio-
Ljero nepemMeHHoro pesucTopa, BO BTOPOM NPU HaXaTUW HAa COOTBETCTBYIOLLYIO KHOIMKY BPaljaercs 1o
4YacoBOW CTpeJsiKe Wiy NPoTUB HeE ¢ 3a4aHHOI CKOpPOCTLio. B o6ounx pexumax noBopoT Bana MOXeT fnpo-
UCXOAUTE NOAHBIMM LWAraMu, NPeRycCMOTPEeHHBIMYU KOHCTPYKUUEiH ABUraTesis, WU UX MooBUHaMM.

C xema 6noka ynpaeneHusa Maoﬁpax(eaa
Ha pwuc. 1. MukpokoHtponnep DD1
(ATmegaB8A-PU) paboTaeT OT BCTPOEHHO-
ro TakToBOro reHepartopa 4YacToTown
2 Mlu. B xayecTtee KniOHel, KOMMYTW-

PYIOLLMX 0BMOTKW WWArosoro Asurarens
M1, UCNonNb30BaHL! NOTMHECKUE INEMEH-
16l 2W-HE mukpocxem DD2 w DD3
(SN75452, oTe4HecTBeHHblW aHanor —
K155/1A18). OH1 MMEIOT OTKPGLITbIE KON-

NEKTOPHLIE BbIXOAb! MOBLILLEHHONW MOLL-
HOCTH.

BO3MOXHO NponopuvoHansHoe (npu
YCTaHOBNEHHOW Nepembltke S2) unu avc-
KpEeTHOE (KOraa 3Ta Mepembiyka CHATa)

DD2, DD3 SN75452 VD1 1N4148
—= K euie 7 DD1, ewe. 8 DD2, DD3 D021 L=,
A ﬁ voz_gams
=1 D07 ATmegaBAPU |
- &s7 Moulpeo 122 DDZ2.2 VD3 1N4148
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ynpassieHve Yrnom nosopoTa sana waro-
BOro asurarens. B pexwvme nponopumo-
HanbHOro yNpasfeHWs Yron 3apalT c
MOMOLLLIO NepemeHHoro peavctopa R1. B
pexvme OWCKPETHOrO YNpasNeHus Ban
Bpalyaercs No 4acoeoW cTpenke (ecnu
CMOTPETL CO CTOPOHBI HACAXEHHOro Ha
HEro WKkWea) nNpu Haxarton kHonke SB1
WM NPOTUB YaCOBOW CTPENKW NPW HaXa-
Toin SB2. Korpa HW oaHa M3 KHOMOK He
Haxara, ABuraTteslb OCTaHOBMEH.
Mepembiykoin S1 3apaloT NONHoLAro-
BYIO W nonywaroeyio paboTty gBuratens.
CocrosHue obeux nepemMbidex nporpam-
Ma MWKPOKOHTPOMNEpa aHanuavpyet
TONMBKO B MOMEHT BKJIIOHEHWUA NUTAHWA UK
nocne NpUHYOUTEeNsLHOW YCTAHOBKM MMK-
POKOHTPONNEpa B WCXOAHOE COCTOsHWEe
CUrHanom, nogaHHeIM Ha KoHTakT XT1.
MNoaToMy nepembidkun cneayeT yeTaHasnm-
BaTb MW CHAMATL 3apaHee.
Wcnons3osadbl asa kadana AL mMuk-
poOKoHTpONnepa. Ha Bxon OQHOro M3 HUX
ADCS5 (BbiB. 28) nopaHo HanpsixeHwe c
noacTpoeyHoro peawcropa R4, koTtopsim
PerynupyloT 4acToTy LIaroB Bana gsura-
Tensa 8 nioGom pexume paboTsl 6roka.
Apyroin kanan AL wcnone3ayercs
TONBbKO B NPONOPUMOHANEHOM pexume. K
ero xony ADC4 (BeiB. 27) Yepes UHTErpu-
pylowylo uens R3C6 noaxnioHeH nepe-

MeHHbIn pe3ancrop R1, koTopeiM 3anaoT
yron nosoporta gana. MonoxexHve ABuxKa
nepemMeHHoro peaucrTopa nporpamma
YCNOBHO pa3busaeT Ha 256 noanumin. Ban
warosoro asuratens COX 1,8/40 cosep-
waer oavH obopor 3a 200 waroe (oguH
war — 360/200=1,8 rpag.). Cnenosa-
TensHo, 3a 255 wWaros B NONHOLIArOBOM
pexume Ban caenaer bonee oaHoro o6o-

poTa, NoBepHyBLIMCL Ha 459 rpap. Ons
OrpaHu4eHus yrna noeopoTa Bana B KOH-
CTPYKUMW NPEAYCMOTPEHbI ABa KOHLIEBbLIX
ONTUYECKMX AaTHMKA — ONTPOHBI C OTKPbI-
ThiM ONTUHECKUM KaHanom U1l u U2, Wx
MPUKNENBAIOT MK Kakum-1nBo apyrum
cnocobom KpenaT Kk kopnycy ABurarens,
KaKk NoKasaHo Ha puc. 2. [lonoxeHune onT-
POHOB OTHOCWMTE/NBHO Bana nBvratens
3aBMCUT OT HeoBXoaMMOro Makcumans-
HOro yrna NoeBopoTa Bana, KOTOpbIA MO-
*eT BuiTb BuifpaH B npepenax or 20 no
340 rpaa.

Lna ynpasneHws oNTpoHamwu Ha Bany
ABvratens Heobxoaumo 3aKpenuTs He-
npo3paqHblin pnaxok. B kaxnom ua kpain-
HWUX NONOXEHWIA Bana OH AOJHKEH BXOOWTb
B 3330p MexXay Wany4aiowmm OMoaom v
$OTOTPAH3UCTOPOM COOTBETCTBYIOLLEr O
ONTPOHa W NpepeIBaTk CBETOBOM NOTOK
mexay Hamu, Matepwan u pasmep gnax-
Ka 0coboro 3HavyeHus He MMET. A uc-
NoNL30BaN NONOCKY BENOR XeCTH TONLLK-
HoW 0,8 MM, anvHon 50 MM W LLMPUHOM
8 mm. Ha paccrosHum 10 mm OT kaxporo
€€ KOHUa Kpas nonocsk! Buiny M30rHyTHI.
OpHa cTopoHa nony4melueics M-obpas-
HOW CKOBBI NPUKPENNeHa K LUKWBY, Hage-
TOMY Ha Ban ABuraTens, a BTopas CnyxuT
dnaxkom, Bxooswmm B pabouwnii 3asop
OMNTPOHOB.

MNocne BKAOYEHWA NUTAHWA NPOrpam-
Ma MUKPOKOHTPONNEPa BLINONHAET ycTa-
HOBKY MOMOXEHWs Bana Lwarosoro Asura-
Tena B 3afaHHOe NepemMeHHbIM Pe3ancTo-
pom R1 nonoxenwe. CHavana Ban noso-
pausvBaeTcs NPOTUB YAaCOBOW CTPENKW,
noka naxok He BOMAET B 3a30p ONTPOHa
U1. MNpu nocTynneHnn curHana atoro onT-
poHa Ha exon PB1 (BbiB. 15) MWUKDOKOHT-
ponnepa nporpamma o6HYnaeT perucrp-
CHETHMK YMCna LIaroe fAswurarens, mame-
PRET HaNpPsXeHWe Ha ABUXKKE NepeMeHHO-
ro peaucropa R1 n npeoBpasyet ero B
uncdpoBoi ko B uHTepeane 0—255 — 1o
HeobxoaMMoe YWCNo LWaroe OT KpanHero
NMpOTWB 4acoOBOW CTPENkW A0 3aAaHHoro
nepemMeHHsIM pPe3ncTopoM MoNoXeHusa
Bana nsurarens. Ecnv kon paeseH Hyno, To
NONOXEHWE Bana YXe COOTBETCTBYET 3a-
AaHHomy. B nNpoTMBHOM crniydae BLINON-
HAETCA HaWAEHHOE YWMCHO LWAros no Yaco-
BOW CTPENKe C OAHOBPEMEHHBEIM WHKpe-
MEHTOM PErMcTPa-CHETHMKA LLAroB.
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Hanee nporpamma nepuoguyeckn
CpaBHWBaEeT COOEPXWMOE peruMcrTpa-
CHETHMKA LUAroB W peructpa pesynsrara
ananoro-undposoro npeobpasosaHua
HanpsXeHWa C ABUXKA MNEPEeMEHHOro
pervctpa R1. Ecnu HanpsikeHue yeenmymn-
NOCb, TO BbINONHAOTCA WArK No 4acoBoW
CTPEenkKe C MHKPEMEHTOM CHETHUMKE, & eCn
YMEHbLUWAOCE, TO LWarn NpoTUE HEeE cC
LEKPEMEHTOM CHETYMKA, Noka He byner
AOCTUIHYTO PaBEHCTBO COAEPXUMOro
perncTpoe. B peaynstare Ban gsvrartens
NOBTOPSAET BCE NEpPEMELLUEHWUS OBUXKa
nepemeHHoro peauctopa R1. Yrobwe pno-
CTW4b TOYHOTO COBMageHWs YINoB MX
nosopoTa, cneayer TWaTensHo nopo-
6pats peavnctop R2 B npenenax ot 510 Om
0o 3 kOm.

WHorpa waroewid Asurartens nponyc-
KaeT 3afaHHblie warn. 310 MoXeT BbiTb
PEe3ynLTaToM MEXaHWHECKOW Neperpysku
W BOSHWKHOBEHWS NPENSATCTBYA Bpalle-
HUIO ero sana. BosHwkaeT paccornacoea-
HWE MEXOy 3afaHHbiM W (HakTUHecKum
nonoxeHuamu sana asurarens. Yrobwl
YCTPaHUTL Ero, AocTartodHo Ha 1..2c¢
rnepesecT ABWXOK NEPEMEHHOr0 peauc-
TOopa R1 B HWXHEE N0 CXEeME NONOXEHWE.
Mpn aTom Ban NOBEPHETCHA NPOTMB HACOo-
BOW CTPENKW A0 BXONa YKPEMNEHHOro Ha
HEM dnaxka B 3a3op onTpoHa U1 1 cooT-
BETCTBME DYAET BOCCTAHOBNEHO.

Ans paboTel YCTPOWCTBA B pexume
NPONOPLMOHANEHOro YNpasneHus Oamimk
KpanHero NpoTUB YaCOBOW CTPENKK NoNo-
xeHua sana (ontpoH U1) obasareneH. A
BOT ONTPOH U2 MOXHO He ycTaHaenmMeaTs,
€CN B OrpaHn4eHn MakcuMmManbHoro yrna
noBopoTa Bana Het Heobxoaumoctu. Ho B
TakoMm cny4ae cnefyetr COEOUHWTE BXOO
PBO (BwiB. 14) MMKpOKOHTpONNepa ¢
uensio +5 B, a npaseiii N0 CxeMe BuIBOA
peanctopa R6 — ¢ aHoaoOM M3NYyHaIoLWEero
Avopa ontpoHa Ut.

Mpy NpoNopLMOHANEHOM YNPaBNEHUN
ABUratenem B NONylaroBOM pexume
Bas CMOXET MOBEPHYTLCA TONLKO Ha
229,5 rpan. YMeHbLaeTes 1 BpaLiaoLLmMin
MOMEHT, 3aT0 ymeHblaeTca oo 0,9 rpag.
AWCKPETHOCTE MOBOPOTa Bana. 3710 He-
06X0AMMO Yy4UTLIBATL NPK BeIBOPE pPexu-
mMa paboTbl.

Mpu pucKpeTHOM YynNpasneHuwW Ban
BpallaeTcs No YacOBOW CTpPEesnke npu
HaxaTton kHonke SB1, a B obpaTtHom Ha-
npaesneHnn nNpu Haxartoln kHonke SB2.
Ecnu kHONKW He Haxartel, Ban asurarens
3aduKCUpPOoBaH B TEKYLUEM MONOXEHWMM.
lMpouepypa ycTaHOBKW Bana B MCxoaHoe
NoNoXeHWe U nepemMeHHslid peavnctop R1
B 3TOM pexvume He ucnonsaylotca. On-
TpoHet U1 » U2 orpaHvymsaloT cektop
BO3MOXHbIX Nonoxewwid sana. Ecnwn or-
paHnynBaTk ero He TPeByeTcH, MOXHO He
ycraHasnueats 06a onTpoHa, COeaMHMB C
uensio +5 B xonsl PBO v PB1 (BbiB. 14 1
15) mukpokoHTpOnnepa.

CurHansl, GOpMUPYEMBIE HA BLIXOOAX
PD5—PD7 (BbiB. 11—13) MWKPOKOHTPOI-
Nepa v BelBEEHHLIE Ha pasLeém X2, npep-
Ha3Ha4YeHbl ANA KOHTPona paboTsl waro-
BOr0O ABUratens BHELHWMW YCTPOWCTEa-
MU, O6 OBHYNEHUW pEerMcTpa-cHeéT4mnka
WaroB CBWOETENbCTBYET KOPOTKWIA WM-
NyNLC Ha KOHTakTe 2 paskema. Kaxabin
war ABvratens CONpOBOXOAETCH WMM-
nNyILCOM NPAMOYroNbLHON POPMBbI HA KOH-
TakTe 4. YpoBeHb HanpsixKeHus Ha KOHTaK-
Te 3 nokasbiBaeT Hanpas/eHue BpalieHns
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Ten. 608-28-38 ;

MNpwuém crareii: mail@radio.ru

Bonpocsl: consult@radio.ru

Bana: HA3KWW — MO 4acOBOW CTPErkKe,
BbICOKMIA — MPOTUB Heeé. ITW curHans
GHOpMUPYIOTCS U B NPOMNOPLMOHANBHOM, W1
8 ANCKPETHOM pPexXMMax.

Ynpasnswouwaa nporpamMa ons
MWKPOKOHTpOJIEpPA HanucaHa Ha
A3blke accembnepa. [na eé npa-
BUIBHON paboTsl paspsast KOHQU-
rypawuum MWKpPOKOHTponnepa, ot-
BEYALUME 33 Er0 TAKTUPOBAHWE U
3anyck, A0MXHb ObiTe YCTaHOBNE-
Hbl B CRegylume COCTOAHWA:
CKSELO=0, CKSEL1=1, CKSEL2=0,
CKSEL3=0, SUT0=0, SUT1=1,
CKOPT=1.

MevyatHaa nnata ©Gnoka yn-
pasnexus uaobpaxeHa Ha puc. 3.
OHa usrotoeneHa na GonsrmposaH-
HOrO C OAHOW CTOPOHbLI CTEKNOTEKC-
Tonuta TonwmHon  1...1,5 mm.
WMuTerpanbHoid ctabunuaatop DAT
AomxeH BbiTe CHAabXEH TennooTBo-
[10M MNoLaasto He mexee 50 cm®.

Mukpocxembel SN75452 mox-
HO 3aMeHUTb OTEYECTBEHHLIMU
K155/1A18, koTopbie MCNonbL30Ba-
JINCb B NATUAIOWMOBBLIX HaKonMWTe-
NAX Ha TMBKUX MarHWTHbIX AMCKax
BMECTE C NPMMEHEHHBLIM B ONWCbI-
BAEMOW KOHCTPYKUMW LLArOBBIM
peuwratenem COX 1,8/40. Ouoawl
TN4148 MOXHO 3aMeHWTL oTe4ye-
cTBEHHBEIMKM cepuin KA521, KO522.
Dpoccens L1 — AN-0,1 wnn AN-0,2
yKa3aHHOW Ha CXeme WMHOYKTUBHO-

ctu. MNepeMerHblil peauctop R1 ponkeH

WMETb JIMHEWHYIO 3aBUCWMOCTE COMPO-
TUBNEHWS OT yrna nosopoTa Aswxka. HA

NPUMEHWN MepeMeHHun peauctop RK-
1112N-B10K. lNoacTpoeyHsin pes3ncTop
R4 — yrnepogHeil  0AHOOBOPOTHLIN

SHB55MCL nnwn aHanorn4Hein.

Puc. 4
Mpw HanaxweaHuW Gnoka Heobxogumo

NPOBEPUTL MPABWUIBHOCTE MOAKNOYEHWS
onTpoHoB U1 1 U2, a Takxe ux pacnono-

KEeHWe OTHOCWTENLHO hnaxka Ha Bany
nsurarens. Owwnbkn 3pecs MOryT npuee-
cTh K HOPMUPOBAHUID HENpPepLIBHOW
KOMaHabl OCTAaHOBKWM ABwWrarens, um OH
paborate He byner. Ecnn
HabniopgaeTcs HapylweHue
pPaBHOMEPHOCTW BpPaLLEHWs
Bana 8 oboux Hanpasne-
HUAX (XxapakTepHBIe CKa4ku,
peiBKKW), cnepyeTr npoee-
pUTE NPaBWILHOCTL NOA-
kno4YeHuss o6MoTOK asura-
TEns.

Mpepnaraemsiin 6ok
MoxeT BbiTb WMCNoNL30BaH
ANA ynpasneHua pasanuyHel-
MW MEXaHW3MamMW C LIaro-
BbiMKU ABuratensmMu. [ns
npumMepa Ha puc. 4 noka-
33aHO MNOBOPOTHOE YCTPOW-
CTEO ANA BUOEOKAMepbl, B
KOTOPOM  WCNOJIb30BaHbI
nea takmx 6Gnoka. OamH
ynpasnseT LarosbiM ABU-
ratenemM, noBoOpa4yvealo-
WKM BUOEOKAMEPY BOKPYT
BEPTUKANEHOW OCW, a BTO-
pov — BOKPYr TrOPWU3OH-
TanbHON.

Or pegakuymun Painn nevyarHon |

nnarsl 8 hopmare Sprint Layout 6.0

| ¥ (POrpaMma MUKDOKOHTPONNEpa

T umeotcA no agppecy ftp://fAftp. |
radio.ru/pub/2014,/03/step.zip
Ha Hawem FTP-cepeepe.

NMopnpepxaHue

NOCTOSHHOMN APKOCTU 3KpPaHa
aHanoro-uundpposon LAY

A. CABYEHKO, noc. 3eneHorpapncknii MockoBckoi o61.

B nepBo#i Bepcuyn NnporpaMmel MUKPOKOHTpONEpa aHanoro-yumg-
poeoi LAY, onybnnkoBaHHow B [1], ApKOCTE MCTOYHMKA CBETa KaxX-

. A0ro ysera CBeYeHMUs 3aBUCUT TOJIbKO OT YPOBHA CUrHana B COOTBeT-
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CTBYIOLIEM EMY 4YaCTOTHOM kaHane, BClefCTBUEe Hero SPKOCTs 3Kpa-
Ha LY e xone ucrnonHeHua My3bikanbHOW KOMMO3ULMKN NOCTOSHHO
MEHSeTCs, a BUPTYanbHbii kaHan poHa NoACBeYUBAET IKPaH TONbKO

B naysax.

B npegnaraemoii Bepcuy nporpaMmmbl MUKPOKOHTpONNepa peanu-
30BaH MHOM nogxon — 3pecek ¢oHoBas noaceerTka opmupyercs
NOCTOAHHO M "NoAMELUMBaeTCa” K CUrHanaM YacTOTHbIX KaHanos, a
CyMMa BCEeX CHIrHanbHbiX U (OHOBbIX COCTaBASAIOLNX, XapaKTepu-
3yiouas ApKoCcTh 3KkpaHa, NoAAepPXVUBaeTcsa paBHOW 3af4aHHOMY nNpu
paspaborke nporpammMbl 3HAYEHHIO.

B pe3ynsrate pabotsl npepnaraemoi
BEPCUM NPOrpamMmsl MWMKPOKOHTPOJ-
nepa \pKocTL 3kpada LY ocraérca no-
CTOSIHHOM, 2 B COOTBETCTEMM CO CNEKTPOM
MY3LIKANEHOW KOMMO3WLUN N3MEHAETCS
MWW ero ueet. Takas Buayanu3auws my-
3bIKM MHOTMMMW BOCTIPUHWMAETCS 3Ha4YW-
TENBLHO JNyHlIe, 4Yem peanv3oBaHHas
paHee. TekcT nporpammsl NPUBEAEH B
Tabnuue. OHa npegHasHadeHa ons MuK-
pokoHTponnepa ATmega 168 v paspabora-
Ha B cpene BASCOM AVR sepcuwm 2.0.7.5,
Ha MOMEHT pa3paboTky — nocnegHen.

Paamep nporpammel NO3BONSET NOMb-
30BaThCA AEMOHCTPAUMOHHBIM BapwaH-
TOM Cpepbl, KOTOPLIA MOXHO BecnnatHo
nony4ute Ha cante paspaboTymka
<www.mcselec.com>. Ecnv ncnonsay-
ercsa cpena BASCOM AVR sepcun 2.7.0.0
W cTaplue, Npw TpaHcnauWK B Nporpammy
aBTOMaTU4ECKM BKJIOHAIOTCA CTPOKM
33K/IOHEHHBIE B TEKCTE MEXay AVPeKTU-
Bamu #if n #else, a ctpoku mexay #else n
#endif urnopmpyiotca. B npotueHoMm cny-
4ae (Bepcus mMnaglue) Haxogslmecs
mexay oupextnsamn #if n #else crpokm

WrHopupytoTcsa, a Mexay #else n #endif —
MCMONB3YIOTCH.

LA HEKOTOPBIX YCTapesBLUMX BEpcUi
cpenbl Nepen KoMnunsuven nporpammel
noTpebyercs BpPYYHYID PACKOMMEHTUPO-
BaTe B Hewn Tpwu cTtpoku Config, cnenylo-
wme 3a aupexkTUeon #else, yoanme n3 HUX
HavaneHsle anocTpodbl. MHave nporpam-
ma Bynet paborarb HEKOPPEKTHO

Bravane — HeCKonNLKo cnoe o exibope
TWMNOE NEPEMEHHbIX B 3TOW NporpamMme.
MNepemeHHBIE, KOTOPbLIMW 380a10T Ha4ab-
HblE YCNOBWS, — OTHOCUTE/ILHYIO APKOCTH
kpacHon (RO), senénoin (GO) n cuHein (BO)
KOMMOHEHT (POHOBOW NOACBETKW W aBTO-
MaTMHECKW NOAOEPXWBAEMYIO APKOCTb
akpaxa Y0, umetot Tun Byte, 3aHnmarowmia
B NamATH MUKPOKOHTpOANepa opgvH Bant
(BOCEMb ABOWYHBIX Paspsnos) U NO3BO-
NAOLMA XpaHuTb Lensie yucna be3 aHaka
ot 0 po 255. Takon xe TUN UMEET nepe-
MeHHas |, ncnons3yemas TONbKO B Kaue-
CTBE NapameTpa uuKna.

BuixogHbie koapbl AL MUKpOKOHTpON-
nepa ATmegal68 — pecAtvpaspapHbie
[OBOWYHble Ge33HaKkoBblie LENbLie 4Yucna
MNepemerHsie R1, G1, B1 W, npuHumMao-
e 3TK KoAkl, AOMKHBI UMETE BO3MOX-
HOCTb WX XpaHwuTb. 3TOoMy TpeboBaHWIO
ypoeneTteopsaeT tun Word, 3aHumaomin
nea Ganra namaTn.

[nsa npoBeneHwWa pPacdeToB rnepemeH-
HeiMK TUNOB Byte n Word noneaoearkcsa
HeynobHO, a B psige cny4aes M HEBO3MOX-
HO, Tak Kak Leno4YMcneHHas apupmMeTnka
He o6ecneynBaeT HYXHOW TOYHOCTY
MoaToMy Ans BBIMUCNEHWA B NporpaMme
ucnones3yTesa nepemertsie R2, G2, B2, K
Tna Single. 3aHumaMe No 4eTsipe



$regfile
$Scrystal
$hwstack
$swstack
$framesize

#if _build >=

config Timerl
config Timer2

“mib8def .dat"”
8000000

40

16

- 32

20700

L TNl

, Pwm = 8B ,
, Compare A

i

#else

'config Portb.1 = output
‘Config Portb.2 = output
'config Portb.3 = output

config Timerl
config Timer2

Pawm , Pwm =
Pwm , Compare A

Compare A Pwm = Clear
Pwm - Clear Up , Prescale = 8

Pwm = Clear Down , Prescale =

, Compare B Pwm = Clear Up . Prescale = 8

8 , Compare A Pwm = Clear Down , cgmpare B Pwm = Clear Down , Prescale - 8

#endif
config Adc = single , Prescaler = 16 , Reference = Avcc
Dim RO As Byte ‘User doHa Rl = Getadc(0)
Dim GO As Byte RO = 25 Gl = Getadc(1)
Dim BO As Byte GO = 20 Bl - Getadc(2)
Dim YO As Byte BO = 7
Dim R1 As word 'ApKOCTL 3Kpana R2 = R1 + RO
pim G1 As word Y0 = 254 G2 = G1 + GO
Dim Bl As word B2 = B1 + BO
Dim R2 As Single Do
Dim G2 As Single sum = R2 + G2
Dim B2 As Single W = Getadc(3) sum = Sum + B2
D'imllnss'ing?e K = YO ' sum
Dim I As Byte If W < 165 Then
Dim W As Word Set Portc.4 R2 = R2 * K
Dim Sum As Single Reset Portc.5 G2 = G2 * K
Reset Portc.4 B2 = B2 * K
start Adc waitus 5
Set Portc.5 PwmZa = R2
Set Portc.4 wWaitus 5 Pwmla = G2
Reset Portc.5 Reset Portc.5 Pwmlb = B2
Reset Portc.4 Waitus 5
For T = 1 To 64 Set Portc.4 Loop
waitus 5 End If
set Portc.5 End
waitus 5 If w > 205 Then
Reset Portc.5 Set Portc.4
waitus 5 Set Portc.5
Next Reset Portc.4
Set Portc.4 waitus 5
Reset Portc.5
Sset Portc.4 wWaitus 5
Sset Portc.5 Set Portc.5
Reset Portc.4 wWaitus 5
For 1 = 1 To 20 Set Portc.4
waitus 5 End 1f
Reset Portc.5
Waitus 5
Set Portc.5
Waitus 5
Next
Set Portc.4

Banta namsTU U cnocobHble XpaHuTb B
dopmare c NNagaroLen 3anaTon Yynena c
aBCoNoTHEIMU 3HaYeHusMm ot 1,5-10 %
no 3,410%, npepcrasneHHblie C© TO4-
HOCTHIO 10 CEMMW AECATUYHBIX 3HAKOB.

Cnenyet OTMETWUTL 0COBEHHOCTE Cpe-
Al BASCOM AVR, KOTOpYO NPULLNOCH
yYuUTHIBaTE NpW paspaboTke NporpaMmel.
OHa dopmynupyetcs Tak: "OaHa ctpoka
Tekcta — opgHo peicteue”. loaTomy,
Hanpumep, NPorpamMmmMHas KOHCTPYKLMA

A=B*C+D
g8 BASCOM AVR HexOppEeKTHa 1 rNpu KOM-
NUNALMK Bbi3biBaeT cooblueHve 06 owmb-
ke. EE cnepyet npeobpa3oBLiBaTth K BUAY

A=B*C

A=A+D

KoHe4Ho, 370 Heya0BHO, HO NPUXONT-
cs mupuTkes. OpgHako ecte B BASCOM
AVR 1 NpMsTHBIE MOMEHTEI, YnpoLuaoLune
nporpammy. Tak, B KOHLIE rnasHoro uvkna
paccMaTpuBaemMon Nporpammel BLIYUC-
NEHHbLIE 3Ha4eHWA LBETOBbIX KOMIMOHEHT
nepegatoTca 8 mogynn LLUIWMM ons ynpas-
NEeHWs1 APKOCTLIO WCTOYHMKOB ceeTta. B
PerucTp Takoro mMogayns Heobxoaumo

3arpyxaTte 6e33HakoBoe BOCBMUPA3pPaLa-
HOE ABOWYMHOE 4YWCNO — MEPEMEHHYIO
Tuna Byte. OpHako BASCOM BnonHe
[ONYyCKaeT KOHCTPYKLUMIO, UCNONL3yemylo
B Mporpamme

Pwm2a = R2

Mpy BBINONHEHWW oOnNepauvn npu-
CBavuBaHWs NPOMCXOAUT asToMaTuye-
ckoe npeobpa3oceaHme TMNa — BepyTca
TONbLKO BOCEMb MNaglivx pas3psnos
OKPYINEHHOro [0 LEenoro 3HavYeHus
nepemeHHoi R2 Tuna Single. 31o yno6-
HO, OQHAKO NPOrpaMMUCT LOOMXEeH cne-
AUTb, 4TODBEI 3HA4YEeHWEe 3TON NepemeH-
HOW Haxoaunoce B AONYyCTMMOM WHTEpP-
gane 0...255. Ecnu xe oHO, NWLb HEMHO-
ro npeebicue 255, 6yner okpyrneHo Ao
256, To 370 3Ha4eHue OYAeT BOCNPUHATO
moaynem LLWMM mukpokoHTponnepa kak
HYNEBOE, W BMECTO MaKCMMAaNbHOWN
APKOCTU MOMYYUM Ha 3JKPaHe MONHYIo
TEMHOTY.

Pa6oTta nporpammel Ha4MHaeTcs ¢C
sanycka AUMN mwukpokoHTponnepa, 3a
KOTOpLIM crRegyeT onucarHas B [2] ycra-
HOBKa perynaTopa ypoOBHA curHana B

ucxoAHOe nonoxenve. 3artem 3apaloTcs
uBeT ¢oHa W APKOCTL 3KpaHa (npuceaw-
BAIOTCA 3Ha4YeHus nepemenHeim RO, GO,
BO, Y0), w oneparopom Do HauuHaercs
6EeCKOHEYHBIV rMaBHbIiA UWKN NporpamMmel.

B Tene uvkna cHavana BuINONHAOTCA
OEVCTBUSA, CBA3AHHbIE ¢ paboToin cucTe-
Mbl APY [2], sateM cuuTBIBAIOTCH npe-
ob6pa3zosaHHeie AL TekyLme ypoBHW cur-
HanoB Ha BLIXOAAX YACTOTHLIX KaHanos
ALl. Tekylwme 3Ha4EHWA SPKOCTN LIBETO-
BbIX K&HANOB NONYyHalTCA COXEHVEM:

R2=R0+R1;

G2=G0+G1;

B2=B0+B1.

Y1o6el cTabunuanpoBate HpPKOCTh
3KpaHa, BBMUCHSIOTCH MX cyMma Sum um
nonpaeo4Hbii KoadduuneHT K, KoTopsIi
NOKa3blBAET, BO CKOJILKO pas HYXHO yBe-
AWHUTE MNW YMEHBLUWTE K2XXOYI0 KOMMNO-
HEHTY useTta, 4ToBel obecneunTs 3apaH-
HYI0 APKOCTL akpaHa Y0. 3HaueHnsa KoMno-
HEHT YMHOXaITCH Ha 3TOT KOIDDULMEHT,
nocse Hero 3arpyxaloTca B perucTpol
mopynei LLUMM mukpokoHTponnepa. 3a-
METHM, 4TO MBMEHEHWE BCEX KOMMOHEHT B
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SNIEKTPOHUKA 3A PYJIEM

Ten, 607-88-18

" Mpuém cratei: mail@radio.ru

Bonpocsi: consult@radio.ru

PAAMO Ne 3, 2014

QPAAMO®

OAVMHAKOBOW NMPONopuMM U3MEHSET Nvllb
AIPKOCTb 3KpaHa, He BNusA Ha ero uset OH
No-NpexHemMy 3aBUCUT NWLb OT COOTHO-
LUEHWS Er0 KOMMOHEHT.

Ha atom Tekywmin umkn pabortel Npo-
rpamMmel 3aBepLUaeTcs U HAYMHAETCH HO-
BhINA.

Teneps BEpHEMCS K BbIOOPY 3HA4eHWn
(HOHOBBIX KOMNOHEHT. Kak y)xe 0TMe4anocs,
WX COOTHOLLIEHWE 3aaeT UBeT hoHa 3KkpaHa
8 naysax poHorpammel. Ha spkocTs akpaHa
OHW HE BNIWSIOT, NOCKOMLKY NporpaMma Bce-
rga npuBOOWT €€ K YPOBHIO, 3aaaHHOMY
koHcTaHTon YO. OT HWX, OOHaKO, CUNBHO
3@aBUCUT HACBILEHHOCTE "CUIHanLHoro"
UBETa MPW BU3Yann3auum My3biKanbHOW
KOMMo3uumn. Hem Gonblue GOHOBLIE KOM-
NOHEHTLI NO OTHOLLEHWID K "CUrHansHLIM",
TEM MEHEE HaChiLLEeHHbIM ByneT "curHans-
HBIM" UBET Ha 3KpaHe. 310 UNNKCTPUPYET
PUCYHOK. BbIOOp KOHKPETHBIX 3Ha4eHwi
(POHOBLIX KOMMOHEHT — [OEfN0 BO MHOroMm
cyOLEKTUMBHOE. ABTOpPY noKasanucek Mpwv-
emnembimu R0=25, G0=20, BO=7.

3HaueHve HOpMUpOoBaHHON spkocTy YO
pekomeHayeTca BuiBupartb Kak MOXHO
6oNblUMM, HO He npesbllualowmM 255.
Mpu4rHa 3TOro B TOM, HTO B TE€X ChyYasx,
KOrfa Ha 3KpaHe CUHTEe3UpYeTCs "4MCThin”
KPACHBIN, 3ENeHbIn UNW CUHWA LIBET, ero

RO=5 RO0=25 RO0=125
G0=4 G0=20 G0=100
B0=2 BO=7 B0=35

R1=0

G1=0

81=0

R1=0

G1=50

B1=0

APKOCTbL MOXET poctudb YO, a 3a cuér
NOrPEeLHOCTEN BLIMMCNEHWA O&XKE NPeBbl-
CWTL 3TO 3Ha4eHWe. Ecnun oHo craneT 60Nb-
we 255, Npon3onAET NnepenoiHeHVe peru-
cTpa moayns LUMM v cBoi B ero pabote. B
nporpamme 3anaHo Y0=254, 4106 rapax-
TWPOBATL OTCYTCTBUE MEPENONHEHNIA.

B zaknioyeHne HeobXooumMo OTMETUTE,
4YTO CpeaHsa MOWHOCTL, noTpeGnsemas
L4y, pabGortawlien no paccMOTPEeHHOW
nporpamme, Beille, 4em npu pabote no
nporpamMme, NPUNOXeHHON K cTatbe [1], n
npSMo  NPONOPUMOHANLHA  3a0aHHOMY
3HadeHunio YO. MNoaromy amopHsin moct VD1
(cm. puc. 1 B [1]) oBszarensHo nonxeH
6biTb CHABXEH TENNOOTBOAOM C NNOLLAABI0
oxnaxaaloLuein nosepxHocty 40...50 cm®.

JINTEPATYPA

1. CaeyeHko A. AHancro-uwndpoean LBeTO-
AWHamuueckas ycrtaHoeka. — Pagwo, 2013,
Ne 12, ¢. 36—37; 2014, Ne 1, c. 39—41.

2. Casyenko A. MNpuHumn paboTel 1 MeTO-
AvKa HanaxueaHuwR APY B ananoro-uwdposon
LLaY. — Pagmo, 2014, Ne 2, c. 38, 39.

Ot pegakuyun [lporpaMma MUKDOKOHT-
ponnepa HaxopsaTcs no azpecy ftp://
ftp.radio.ru/pub/2014/03/soft.zip  Ha
Hawem FTP-cepeepe.

Adopab6oTka aBTOMOOUNIBHOTO
perynatopa HanpsXeHus

59.3702-01

A. CEPFEEB, r. CacoBo Psa3aHckou 0611.

Mpeanaraemeie ycoBeplIeHCTBOBaHMA perynaropa obecrnieyu-
BaKT NOBbLILUEHHYIO crabunbHoOCTE BbIXOQHOINO HaNpAXeHWsa aeTomMo-
éunbHoOro reHeparopa npv U3IMeHEeHHWHW TOKa ero Harpy3kuv v pexuma

pabortsl gBurarens.
('oapemeuuble asToMobunn  UMeKT
CMOXHOE W MHOrodYHKLWOHANLHOE
anekTpooBGopynoeaHwne, HapexHaa pabo-
Ta koToporo obecne4wsaet pabortocno-
cOBGHOCTE TPAHCMOPTHONO CPEeAcTBa WM
6e30NacHOCTL Bro aKcnnyarauum.

HaeT cnagatk, 4T0 NPUBOAUT K YMEHbLLE-
HWUIO FEHEPUPYEMOTrO Hanpsxexns. Kak
TONBKO OHO CTAHOBUTCS MEHBLLE HUXHErD
nopora, o6MoTka BO36GYX[AEHWA BHOBb
noakmoyaeTcs k GopTceT! 1 TOK B Hel, a ¢

HapéxHocTts anekTpoobopynosa-
HWS BO MHOrOM 3aBMCWT OT CTa-
BUnLHOCTK HanpsxeHws B BopTo-
Bown cetn. ObecneyeHne HemameH-
HOCTW 3TOFO HaNPAXEHUH — CNOX-
Has 3apaqa, ocobeHHO Ha nepe-
XOOHbIX PEXMMax, Koraa yacrorta
BpalleHns reHepatopa w TOK ero
Harpy3ku pesko U3MeHSI0TCS.
BmMmecTe ¢ perynatopom Hanps-
XKEeHus, noanepXwBaloLUMM €ero
NOCTOSHCTBO, reHepaTop obpasy-
€T CWUCTEMY asTOMaTUHECKOro
perynuposasua. Npu onpenenex-
HbIX YCNOBWMSIX Takas cucTema
MOXET TEPATb YCTOWYMBOCTL, HTO
NPOSIBNAETCH B BUOE PE3KUX KOne-
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BaHWi BLIXOAHOrO HarpaxXeHus
reHeparopa W 3apagHoOro ToKa
akkymynatoproi Garapew. [loatomy
04EeHb BaXHO 0BEecneyYnTs YCTOWMHUBOCTH
CUCTEMbl PEFYIMPOBAHMA BO BCEX YCNO-
BUAX 3KCNNyaraumm.

Hawbonee wupokoe pacnpocTpaHeHme
CErogHa Nony4wnn anekTPOoHHBIE peryna-
Topkl, paboTaowme 8 penenHoM asToKo-
nebarensHoM pexume. Takoil perynaTtop
NPY NPEeBLILLEHUI BbIXOAHLIM HANPAXEHW-
€M reHepaTopa 3a0aHHOro BEepxHero
nopora OTKNo4aeT ero 0bMOTKY BO3DYx-
nenus ot Goptcetn. Tok B 0B6MOTKE Haum-

Puc. 1

HMM W BbIXOOHOE HaNpsXeHWe reHeparopa
HapacTaoT Takum 0Bpasom, HanpsxeHue
reHeparopa Bcé spems konebnercs, HO
ero cpenHee 3HavyeHwe NoANepXUBaeTCa
cTabunbHbIM.

PerynaTopsl ¢ “npuHyavtensHon” LLUKMM
6onee cosepLUeHHbl. 33 CHET MOBbLILLEH-
HOW 4acToTel KOMMYyTauMKu OBMOTKM BO3-
OyxaeHWa HanpskeHue reHeparopa B
YCTAHOBUBLUEMCS PEeXMME NpPakTU4ecku
HEM3MEHHO, XOTH B NEPEX0AHBLIX PeXumax
konebGaHWs BCE XEe MOryT BO3HWKATHL.
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Takwe perynatops! (OOWH M3 HUX ONWUCaH B
cratee E. Teiwkesuua "L perynatop
HanpspkeHusa”. — Paguo, 1984, Ne 6, c. 27,
28) He nony4nnM LIMPOKOro pacnpocrpa-
HEHWS, BEPOATHO, W3-3a TOrO, 4TO MX na-
pameTpbl HE HAMHOro Nyylue, Yem obbiy-
Hbix aBTokonebarensHbIX. XoTa OHW W Bbi-
MNyCKanTCH CEPUINHO, B MarasuHax ux Hain-
TV TpyAaHo. Mpoaaeusl nnbo BoobLue Huye-
ro He 3HaIT O Takux perynaropax, nwbo
YTEBEPXOAIOT, H4TO OHWM HE MONL3YITCH
CNpoCcoMm.

MNpwu akcnnyarauun asTomobuna Bax-
HYIO pONb MMEET TakoW napameTp, Kak
Harpyso4Has cnocobHOCTe reHeparopa
npu mansix oboportax peurarens. Ot Hee
3aBMCUT MWHWMANbHas 4acToTa Bpalle-
HWS Bana aAsurarens, npy koTopon obec-
ne4vneaeTca 3apapka batapen. ANeKTPOH-
HBIE PErYNSTOPEI HANPSXEHWS YalLle BCero
TEPAIOT YCTOWYMBOCTE MMEHHO B CUTya-
LUMAX, KOraa 4actoTa BpalleHus mana,
a TOK Harpyaku Benvk.

31a ux 0COBEHHOCTL XOPOoLIO
nW3BecTHa asTomMobunucTam, HeKoTo-
PbIE U3 KOTOPLIX 3aMEHSIOT 3NEKTPOH-
HblE PErynATopsLl YCTAPEBLUMMKW KOH-
TakTHO-BNMOPaLMOHHEIMK, KOTOPLIE B
3TOM OTHOLWEHUW Bonee HagexHel. Ho
BMECTE C MOBBLILEHHOW YCTOWYM-
BOCTHID OHW NOMYHaloT HEOOCTATKM,
CBOWMCTBEHHbLIE 3TOMY TUMY PErYNATO-
pos. MHorve asromobunucTel 3ame-
HAIOT LUTATHYIO akKyMyNnsaTopHyo 6a-
Tapelo apyroi, UMEKLEen NoBbILUEH-
HYI0 EMKOCTBb, TaK Kak CHMTaIOT, 4TO
3TO ynyylwaeT YyCTOMYMBOCTL paboTw
BNEKTPOHHBIX PEryNATOPOB.

K coxanexuio, konebaHus Bbixoa-
HOrO HanpsXeHWs redepartopa He
BepyTca ycTpaHaTh B aBTOCEepPBUCAXx.
Mpwn aToM Ux pabOTHUKW YTBEPXAAIOT, 4TO
HWKAKO HEeWCNPaBHOCTW HET, MOCKONLKY
akkymynsitopHas barapes BCE-Taku 3apsi-
XaeTCH, XOTA U 3aPAAHLIN TOK, U Hanpsaxe-
HUWE reHepaTopa NynLCUPYIOT.

YyuTeigas BCE ckasaHHOe, aBTop no-
NbITANCH NOBLICUTHL YCTONYMBOCTL paboTs!
CTaHAapTHOro 3NEKTPOHHOro perynstopa
HanpsxeHusa 59.3702-01. Ha puc. 1 u3o-
BHpaxeHa ero cxema rnocne Nepeoro Bapu-
aHTa nopaboTkuK, KOTOpas CBenack K ycra-
HOBKE AONONHUTENEHOM LIENW M3 PE3UCTO-



pa R8 v koHpeHcaTopa C2, BLIAENEHHOIA
Ha pucyHke uBeToMm. MMnopTHblid auvon
S1M MOXHO 3aMEHWThL OTEYECTBEHHBIM U3
cepumn KO202 wnn KO209.

MpuHuun paboTel perynsTopa ocTanca
npexHum. o mepe yBenuyeHus Hanps-
xeHws 8 BopTcetn, NOQAHHONO HA BLIBOA,
"15" perynatopa, noteHunan 6assl TpaH-
suctopa VT1 OTHOCWTENBHO Ero aMUTTEpa
cTaHoBUTCH BoNee OTpULATENBEHLIM M MPK
HEKOTOPOM 3HA4YEHWW 3TOr0 HanpPsXeHWs
(3apaHHoM nepembidkamu S1—S3) Tpax-
3ucTop oTkpbiBaetcs. B peaynerarte
3aKpbLIBAOTCS TpaHaucTopbl VT2 u VT3,
paspelBaOLLMEe LUEnNb NUTaHus 0BMOTKK
BO30YXOEHWA reHeparopa, NoAKNIYEH-
HOWM mexay seiBOAOM 67" perynstopa w
061mM npoeoaoM. Ho Tok B oBnagatoLen
3HAYUTENBHOW WHOYKTMBHOCTLIO 0BMOTKE
HE MOXET NpekpaTuTbes MrHoBeHHo. OH
Npogonxaer TeyYb Yepes3 OTKPbIBLUMWCA
ovopn VD2, nocrenerHo cnapas. BmecTe ¢
TOKOM BO3DYX/EHUA cnafaeT U Hanpsxe-
HWe, OTaaBaemMoe reHepatopom B GopT-
ceTb. Yepea HEKOTOpOE Bpems TpaH3au-
crop VT1 zakpeiBaetcs, a VT2 n VI3
OTKPLIBAIOTCA, 4TO NPUBOAMT K HapacTta-
HWIO TOKa B 0OMOTKE BO36YXOeHWs rexHe-
paTopa 1 yBenu4eHuio HanpaxeHna. Onu-
CaHHbLIN NPOLECC Nepuoguyeckn NoBTO-
PSAETCH, U CPEdHEE 3HAa4YEeHWE Harnpsaxe-
HWA reHepaTtopa nNoanepxvBaeTca Hewa-
MeHHeM. Llens R7C3 yckopseT npouecc
nepeknio4eHuns TpaHamcTopos VI 1—VT3.

Mpw yeenuyeHun Hanpaxenws 8 6opT-
CETH, BbI3BAHHOM, HanpuMmep, OTKMO4Ye-
HMEM MOLLHOW Harpysku unu yeBenu4eHn-
€M 4YacTOTkl BpalleHns OBUratens, BHOBb
YyCTaHOBNEHHbIW koHpeHcaTtop C2 3aps-
XAETCH, NPUHEM 3apsfHbIA TOK, 4acTtk
KOTOPOro rpoTekaeT Yepes 6asosyio Lens
TpaHaucTopa VT1, nponopumoHaneH cko-
pOCTN HapacTaHua HanpsxedHws. B pe-
aynestare VT1 otkpeiBaercs, a TRaH3ncTo-
pbl VT2 1 VT3 3akpbiBalOTCA paHbLUe, Yem
310 6610 6e3 koHaeHcaTopa. Cnag Toka B
0BMOTKE BO3BYXKABHWA TaKXe HaYnHaeTcs
paHblUe, 4TO B 3HA4YWTENLHOW MEpe 3a-
MELNSEeT WK BOBCE YCTPaHAET yBenuye-
HWE HAaNPSXEHWS, BblI3BAHHOE BHELLUHWUM
¢akTopom. MNoaobHbIN NPOLECT NPOUCX0-
OUT 1 Npyu BbICTPOM CHWXEHWMM Harnps-
xeHus. Boauukalowue konebaHus pemn-
GUpyloTes, U X pasmax 3Ha4uTenbHO
ymeHbluaeTca. Npy meaneHHeix nameHe-
HUAX HanpsXXeHWA TOK 4Yepe3 KoHaeHca-
Top C2 Man » NpakTMHecku He BAWAET Ha
paboTty perynstopa B YCTaHOBMBLUEMCSH
PEXWME, 8 TAKXKE Ha TO4HOCTL cTabunuaa-
LMW CPEAHEro 3HaYeHNs HanpsikeHns.

J[ns NnpoBepky yCTOW4MBOCTH CUCTEMBI
cTabunusaumm HanpsxXeHuss MOXHO Mpu
paBoraiowem asuratene WM reHeparope
BKNKOYATbL M BbIKNIOYATE MOLUHBIM NOTpe-
Butens, Hanpumep dapsl, KOHTPONWPYA
amMnepmeTpoM TOK akkyMynaTopHoi bara-
pen. lNpwn 3atom cTpenka amnepmerpa
rnocne NepBW4HON0 MakCUManbHOro oT-
KNOHEHWs1 OT YCTaHOBMBLUErOCH Mnosoxe-
HWS (OHO CBSI3aHO C WHEPUWOHHOCTBIO
reHeparopa v HemsbexHo aaxe npu woe-
anbHOM pErynAaTope) OonkHa BO3Bpa-
LWATLCA K CTAPOMY WKW NPUXOLAWUTL K HOBO-
MY YCTaHOBMBLLEMYCS MONOXEHWIO MOHO-
TOHHO, Be3 kakux-nnubo konebaHui.

MoxHO B HEKOTOPLIX Npegenax pery-
NUpOBaTh AMHaMWYECKWEe XapakTepucTu-
KW cUCTeMbl, Noabupast EMKOCTb KOHOEH-
caropa C2 1 cConpoTUBIEHWUE BKIOYEHHO-

ro C HUM MOCneaoBarensHo pe3ucTopa
R8. MuHumansHas onWMTensHOCTL nepe-
X0AHOro npouecca obLI4HO pocTuraercs
npyu eMKoCTU KoHaeHcatopa C2, HeMHoro
BosbWen TOW, NPU KOTOPOW BO3HWKAIOT
konebanus. [ansHeillee yeenuyeHue
€MKOCTW MPUBOAWUT K CHMITLHOMY 3amenne-
HUIO PEaKUW CUCTEMBI HA U3MEHSIOLLME-
CSi BHELLHME YCNOBUS.

Cnepgyet 06patute BHUMaHWE, 4TO ANA
perynartopa ¢ onucaHHoW popaboTkoun
O4eHb OMaceH MOMEHT ero nepeu4HOro
noaknoyeHns k boptcetu. KoHpencarop
C2 B8 370 BpeEMs MONHOCTLIO pas3psikeH
Ero 3apsgHbIi TOK BIOSIHE MOXET AOCTUYb
onacHoro ana TpaHauctopa VT1 3HaveHus
1 BLIBECTW Ero 13 cTpos. [oaTomy He cre-
AYEeT 3HAYMTEeNLHO YMEHbLUaTb HOMWHAN
pe3ucTopa R8 wnu BoBCE MCKMIOHATE ErO0.
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Xota B nNpakTuke asTopa OTKas30B
nopaboTaHHOro perynatropa no onucaw-
HOW NPUYUHE HE CNYYanochk, PEKOMEHAY-
€TCA MNPWHATE MEPbLI MO OrpPaHNHeHnIo
TOKa, Tekyliero yepes 6asy TpaHaucTopa
VT1, HanpyMep, BKIIOYUTL AOMNONHUTENb-
HLI PE3MCTOP B Pa3pkiB LIENW, CBA3LIBAIO-
e 6asy ¢ TOHKOW CoeauHEHWS! Pe3UCTOo-
poe R6—R8, konpeHcaTopa C1 u crabu-
nutpoHa VD1. HomuHan ero cnepyet
BblBMpaThE MaKCUMaNbHbIM, HE YXyaLan-
wum 3ametHo pabory perynatopa bes
KoHpeHcartopa C2.

W3BecTHO, 4TO An9 YBENWMYEeHWA CpokKa
cnyx0Obl akkyMyNATOPHOM BaTtapeun Hanps-
*eHve B BOpTCeTV NOMKHO BO3pacTars C
noHWXeHWem Temneparypol. MNostomy Ha

NpakTuke NPou3BOAAT CE30HHYIO Perynu-
poBKY Hanpsxeumsa. B perynatope
59.3702-01 nepembidkamm S1—S3, 3ambl-
kaowmmn peauctopsl R1—R3, cpepnHee
HanpaxXeHWe reHepaTopa MoXHO U3MEHATL
B8 npepenax 13,8...14,6 B. MNpw ypaneHun
nepemMbIiHeK OHO yMeHbLuaeTcs. Peanctope
R1—R3 MOXHO 3aMeHWTL OOHWM Mog-
CTPOEYHEIM, YTO MO3BOSUT PErynvpoBaTh
HarnpsxeHue reHeparopa nnasHo.

HasHavenwe ceetopuopoe HL1 w HL2
nocne nopaboTkv He M3MEHUNoCk. OHW
No3BONSIOT OUEHKUTL paboTocnocobHOCTL
CUCTEMbI perynuposanns. Npu BkNIOYEH-
HOM 3aXurasnun u HepaboTalowem asura-
TENE NOMKEH CBETUTLCH TONLKO CBETO-
avon HL2, nokasbiBas, H4TO HanpsxeHwe
Ha obmoTky BO3OYXAEHWSs reHepartopa
nogaHo. Cee4verne ceetoguopa HL1 npw
Hepaborawlem agBUraTene oaHadaert, 4To
perynsTop HewcnpaeeH. Korpa geuratens
pabortaer, ceetarcs oba ceeTogwopa.
YMeHbLIeHWe HacTOTel ero BpalleHus unv
yBENUYEHWE Harpy3ku Ha BopTceTe Npwu-
BOOWT K TOMY, 4TO SPKOCTe CBETOAMOOA
HL2 pacrer, a HL1 — nanaert. C ysenuye-
HWEM HaCTOTbl BPALLEHWA UNKM CHUXEHWEM
Harpy3ku SpKOCTb M3MEHSETCA B obpar-
HOM HanpasieHun.

Perynstop oo ¥ nocrne onwucaHHoW
nopaboTku Bein UCNEITAH Ha CTAPOM aBTo-
MoBune co cTapeiM  aKKyMynaTopom.
BbIno 3aMeyeHo, 4To Ha 3ToM asTomobune
13-33 OKWCIIEHWSA KOHTAKTOB 3aMETHO YBE-
JIMHMNOCE CONPOTUMBIIEHWE 3NEKTPONpo-
BOAKMW, @ Yy aKKyMyNaTopa BO3pOCno BHYT-
peHHee conpotueneHune. O6a atnx dpakTo-
pa NPUBOAAT K CHKEHWIO YCTOMYMBOCTH
CUCTEMBI PEMYNUPOBaHWNS HANPSKEHWA.

C HepnopaGoTaHHbIM  PErynsaTopom
59.3702-01 cTtpenka amnepmMeTpa, BKO-
YEHHOrO B paspbie NpoBOAa, COEANHRAIO-
LIEero NNIOCOBON BLIBOL aKKyMYNATOPHOM
batapen c 6GopTceTeio aBTOMOGMAA,
ob6ei4HO konebanack ¢ pa3maxom 5...10 A.
HenocpepcTeeHHo nocne 3anycka pewra-
Tens pasmax konebaHwil Hepegko NpeBbl-
wan 10 A, HadmHanu murate ¢apsl. MNpy
AnuTensHon espae ¢ 6060 CKOPOCTLIO
pa3smax MHOrga cTaHoBuNCcs MeHbLe 5 A,
HO 3TO NPOWCXOQWIIO HEYacTo.

MNocne paccmoTpeHHOW Boille aopa-
6oTkK perynaTopa cTpenka amnepmerpa
HMKorga He koneBanacs ¢ pasmaxom
6onee 0,5...1 A. lNocne 2anycka aBurare-
N8 BKIOYEHHBIE (hapbl HUKOraa He mura-
nn. Mpu gnvTensHol e3pe Ha 6onblwon
CKOPOCTK paamax konebaHwin cTpenku
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0BBbIMHO YMEHBLLUANCH HACTONBbKO, YTO MX
TPYAHO BBINO 3aMETUTL.

Mpw panbHenwewn popabotke U3 pac-
cMaTpueaemoro perynaropa betnu ynane-
Hel pesvctop R7 w koHpexcatop C3, a
mexay 6asoi TpaHaucTopa VT2 1 To4koM
COeAuHEHWS KonnekTopa TpasamcTopa VT 1
¢ koHpgeHcatopom C1 u peauctopom R9
BCTaBNeH y3en, cxeMa KOTOpOoro npueene-
Ha Ha puc. 2. Ha cxeme, n30bpaxEeHHON Ha
puc. 1, mecra paspbiBOB LIENen nokasadsl
kpectamu. Hymepauws 3nemeHToB Ha
pMC. 2 NPOAOIXKAET HA4aTyto Ha puc. 1.

B perynatop nobaBnexbl reHeparop
WMMNYNBCOB 3KCMOHEeHUMansHoW ¢$hopMbl
Ha norudeckux anemeHTax DD1.1 v DD1.3
W MOPOroBOE YCTPOWMCTBO Ha 3NEMEHTE

DD1.2 c ycunutenem uMnynbCoB Ha TpaH-
ancrope VT4. Mukpocxema DD 1 nutaetcs
HanpsxeHwem 5 B o1 MHTErpansHoro cra-
B6unusatopa DAT.

MNocne popabotkw TpaHaucTop VT
CNYXWUT YCUNUTENEM CUrHasa paccornaco-
BaHuA. HanpsxeHve Ha ero Harpy3ke —
peauctope R9 — nNWHERHO 3aBWCKUT OT
Pa3HOCTY TEKYLLEro 1 HOMWHANBHOro 3Ha-
YeHu HanpsxeHus B Boprcetwn. 310 Ha-
NpsXeHue ¢ NOMOoLWEID peancTtopoe R13 1
R14 cymmupyeTcs ¢ uMmnynscamn reHepa-
Topa. Cymma nocTynaer Ha BXOL, NOporo-
BOro ycTponcTsa. B pesynsrare Ha ero Bbi-
x04e (POpMUPYIOTCA UMNYNLCHI, AUTENb-
HOCTE KOTOPBLIX 3aBWCWUT OT OTK/IOHEHWA
HanpsaxeHus B8 BopTceTn ot HOMWHana, a

4acToTa CNenoBaHwWa MNoOCcTOAHHA (OKONO
2 kl'u). Hepea ycunurens Ha TpaH3ucTope
VT4 oHu noctynaiot Ha 6asy TpaHancTopa
VT2 w ynpasnsioT HanpaxeHnem Ha
0bmoTke BO3OYXAEeHUA reHeparopa.

Bwa popabotaHHoro perynaropa co
CHATOW KPbILKOW NnokasaH Ha pwuc. 3.
JononHutenskble gerany nobGaenexsl B
HEro HaBeCHLIM MOHTaxOoM. Mocne ycra-
HOBKW 3TOro pPerynatopa Ha asTomobuns
CTpenka amnepmeTpa HUKOrAa He koneba-
nace ¢ pa3smaxom 6Gonee 0,5 A. MoxHo
NPEeanonoXunTs, 4TO NPK Manom Nepexom-
HOM COMPOTUBNEHMW KOHTAKTOB 3NEKTPO-
NPOBOAKM M C HOBOW akKymynaTOpHOWN
bartapeen konebaHua Toka Byayr ewe
MEHbLLE. &

NMoakniwoyeHne BuaeoperncrTparopa

K bopTceTtun aBTOMoOuUnsa
A. TUTAPEHKO, r. Cymbi, YkpanHa

( ' OBpEMEHHLIE aBTOMOBWU/IbHBIE BUAEO-

.. PEervcTpartopsl, Kak NPaswuno, NOAKNI0-
yaTca Kk DopToBoW ceTtw asTomobwuns
Yyepes rues3no npukypusarens. Y 6onb-
LWUMHCTBA OTEYECTBEHHBIX asToMobunen,
COrNacHo LUTATHOW cxeme anekTpoobopy-
[OBaHWA, HA paskEM rHesna NpUKypuBa-
Tens nNOCTOSHHO MNOAaHO HanpsXedue
+12 B He3aBMCMMO OT NONOXEHWSA KNIOHa B
3aMKe 3aXUraHua.

WcknioYeHne cocTaensioT BonbLunH-
CTBO 3apybexHeix asTomobunein, roe npu-
Kypusarens paboTaer TONbKO NMpu BKIO-
YEHHOM 3&XWraHun (3aMOK 3aXWraHua B
nonoxeHv ON). BoaHukaeT HeynobecTeo
NOCTOAHHO BLITACKMBATL U3 rHe3aa Npuky-
puBaTtens pasbeéM BuaeoperucTparopa
npu NocTaHoeke asToMmobuns B rapax, a
npw Bule3ae — He 3abbiTh BCTaBUTL Pask-
€M pervcTparopa obpartHo B rHe3fo.

Takoe Heyno6CcTEO UCKNIOHEHO B aBTO-
mobBunax, roe HanpsxeHwe Ha pasbem
npuUkypuBarens nMoaaHo W B MONOXEHWW
3amka “ctoaHka" (ACC), HO 30eCb BO3HU-
KaeT apyroe — supoeoperncTparop byner
BBIK/IIOYEH, ECNW KNOY 3axuradnsa dbyner

XP1. K supeo-
perucipaTopy
K1.1 FU1 2A
e = el sua
VD1
1N4004 FU2 2A
G e raes B
7 zaxuraHus
K1 | VD2
C 1 7 1n400s
SB1
XP4 . K oBuemy

jik

BbIHYT U3 3aMka, T. e. Koraa asToMobuns
cTouT Ha cToaHke. OcobeHHo aTo akTyans-
HO, ECNW OH CTOWUT HE B rapaxe, a "Ho4yet"
Ha ynuue.

YctpoiicTBO, CXema KOToporo npuse-
AeHa Ha puc. 1, BKNYaeT suwanoperu-
CTPaTop Npu BKIKOHEHWK 3EXWIaHusa 1 He
BBIKJIIO4EET €ro NPV NOCTaHOBKE MalUWHbI
Ha CTOAHKY, TEM CaMbiM ONTUMU3WPYA
ero paboTty kak HabniAaloLero yeTpon-

Puc. 1 7 nposogy (<L)

ctea. Pabota ycTpolcTsa OCHOBaHa Ha
camobnokmpoBke pene K1 npu nopade
HanpsXXeHWs oT 3amka 3axuravws. Pene
cpabarteiBaeT U cBOMMMW KoHTakTamum K1.1
NoOAKNoYaeT ceo 0BMOTKY M perucrpa-

Top 4Yepes nnaekyto ectasky FU1 v pasb-
em XP2 k nuHmum nutanua +12 B, koTopas
HE OTK/IOHAETCH NMPW BLIEMKE KNio4a wn3
3amka saxuradua. duwon VD1 Gnokupyer
nopaqy HanpsixeHws oT nuHMM +12 B k
3amKy 3axuranvs, korga KoHTaktel Ki.1
pene 3amkHyThl, a B cnyyae npo6os avo-
Aa uenu 3amka 3axuraHua 3awmiuT
nnaekan sectaeska FU1 unm FU2. Wx HomK-
HanbHbIW TOK fomkeH BbiTe He Bonee 2 A
npu cpedHem noTpebneHnn Uenu 3axv-
raHusa 5 A. Ovon VD2 aawmuiaet boprto-
BYIO ceTb 0T Beibpocos 3[C camonHayk-
uMn Karywku pene. Khonkow SB1 no
HEOBXOOMMOCTH MOXHO OTKNIOYaTh BW-

neopeructparop. B uensx ynoberea akc-
nnyarauuw ona  BUWAeoperuvcrparopa
WMCNONB3YETCHA AONONHUTENBHLIA Pa3LEM
NpUKYpUBaTens, K KOTOPOMY NOAKMoYa-
ercsa knemma XP1.

KoncTpyktueso pene K1 n guogs VD1,
VD2 cMOHTMpOBaHLI Ha nevaTHoW nnare
paamepamm 40x25 MM 13 GonbrMpoBaH-
HOro cteknoTekctonuta. lMevyatHas nnara
W NONONHUTENBHOE THE3A0 ANA MPUKYpU-
BaTens BMecTe ¢ kHonkon SB1 kpensartea k
naHenw, W3roTOBNEHHOW W3 NNAcTWUKa,

NamMuHUpOoOBaHHOW daHepsl WNK
| Opyroro NoAxoasuero marepwana
(puc. 2). [ea BoiknioHaTens, ycra-
' HOBNEHHLIX Cneea ot kHonku SB1,
npegHasHadYeHsl ONA BKNIOYEHUA
[ONONHUTENBHBIX YCTPOMCTE. KHOM-
Ka MoxeT BbiTb NoGOoW ¢ OAHOW Na-
POW HOPMANEHO 3aMKHYTHIX KOHTaK-
TOB, GYHKUMOHANBHO — C CAMOBO3-
BparoM, Kak nokasaHo Ha cxeme
(cm. pyc. 1) N € NOBTOPHBIM
Haxartnem (dhukcauwein). Oduons
VD1, VD2 — co cpenHMm npambiv
TOKOM He meHee 1 A v oBpatHeim
HanpsxeHnem He wmedHee 50 B.
Knemmel XP1—XP4 — asTomobunk-
Hble HOxeBble "Bunka”. Pene K1 —
JZC-4123-12VDC, nopovper nio-
Hoe ManomoLUHOe pene ¢ AonycTu-
MBIM TOKOM KOHTaKTOB Gonee 1 A.

Cxema anektpoobopypnoBaHus
Kaxaon mMapkw asToMobuna uHam-
BuayansHa, ro3ToMy [OOBOJILHO
C/IOXHO YyKas3aTb KOHKPETHO, K
Kakum KiemMmam (C ux Homepamm m
NO3ULMOHHBIMKW 0B03Ha4EeHUAMI)
cnegyet NoAKNIYaTbe YCTPOMCTBO.
B obuwem cnyyae knemmy XP2 cne-
LOYET NOAKNMOHUTE K NUHUMK NUTaHns
+12 B, kOoTOpas He OTKN4aercs
NPWY BLIEMKE KNIOYA M3 3amMka 3axm-
raHuA (BO3MOXHO, 3To Byaer nnko-
COBas KJieMma LUTATHOro passtema npuky-
puearens), a knemmy XP3 — k nposoay,
WayLWemMy OT 3amKa 3aXuraHus, Ha KoTo-
pOM MpW NOBOPOTE KNIOMa B NONOXeHue
"3axuraHue BroYeHo" nosensetcs +12 B.
Haiiti 9TM NpoBoga HECNOXHO, MCMNONbL3Ys
KOHTPONBHYIO namny.

YetpoicTeo He TpebyeT HanaxusaHwa,
MOHTUPYETCS B canoHe B ynobHOM mecte
n Hennoxo cebs 3apekomeHpoBano B
pabote Ha asToMobunax BA3, A3 paHHux
NET BuINYCKOB. LLiITaTHOE rHe3no npukypu-
BaTena ocraerca ceoboAHbIM, M B HEro
MOXHO BKNIOMaTh ELWE A0NONHUTENBHbIE
YCTPOCTRA. ®
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OrHEMM
A. BAWIKOB, r. Opén

( * 20 HosGps 2010 . BOAUTENEN B OHEB-

Hoe Bpems obA3anu nepenswurarbcs
Ha aBTOMOBUIAX C BKIIIOYEHHBIMK hapamm
BnvKHEro ceeTa wnu AHEeBHBIMW XOO0BkI-
My orHsmMu (JXO0). MoHsTHO, 4TO € BKAIO-
YEHHbIMKU dapamMn e3auTb HEBLINOOHO C
MarepuaneHol TOYKW 3peHus, No3aToMy
AXO ocralnTes onTUMansHBIM BEIXOAOM
M3 cuTyauun. OHW OOMKHBI BKNKOHATLCA
Mpy BKIIOHEHWW 3aXUraHua WKW Takom
NONOXEHWUW KNIOYA, KOTOPOE He WCKNKYa-
et paborty gsuratens.

XoauT obpaTtHeli NPOoLIECC — TPaH3UCTOP
VT2 HauvHaeT aakpuiBaTteea, v X0 nnae-
HO racHyT Mpw "Mopralun” gansHUM cee-
ToM KoHpeHcaTop C1 He ycnesaer pasps-
OWTBCS W NOracuTb XOA0BLIE OTH.

Bce petanu, ykasaHHblie Ha cxeme,
CMOHTMPOBaHB! HA NEYAToN nnare pasme-
pamu 18x20 mm (puc. 2). NpuMeHeHbl
peauctopsl MNIT-0,125, koHpeHcaTop —
WMMOPTHLIN, TpaHaucTop VT1 — noboin na
cepun KT315, kpome KT315X. MNonesoi
TpanaucTop VT2 ycraHoeneH 6e3 tenno-

+12B - —

;

KOAOIMunn o <X
BbIB. reHeparopa

K Bkn.
BrivokHWiA ceeT
vD2 |,
1N4148
K Bkn. =8

OancHuii ceet

Bo mHorux asTomo6unsix rHeano npu-
Kypueatens paboraer TONLKO NpY BKIIO-
YeHun 3axuraHna. K ero koHTakTam, kasa-
nock Bbl, nerye Bcero NoAkno4nMTe AX0,
HO K 3TOMY rHE3AY 4aCTO NOACOEANHAETCA
MHOXECTBO Pasnu4HbiX akceccyapos
(6nokn nNuTaHWA, 3apaaHbLie YCTpoWCTBa
MOBWNBHBIX TENedOHOB U T. A.) U, BKIIOHKUB
3axuradue, 4Tobbl NogaTk NUTaHWE Ha 3TO
oBopynoeaHue, Mbl, HE Xenasa Toro, BKAN-
Yim 1 AX0.

Mroto 6ein paspabotaH 6nok ynpasne-
HWS XOO0BLIMW OFHAMM, KOTOPLIA aBToMa-
TUHECKM MX BKOYaeT npu paboTtaloliem
OBUratene v OTKNIDHAET NPW BKAKHEHUK
BnvxHero unw pansHero ceera ¢ap. Ero
cxema nokasada Ha puc. 1. MNpwu Bknioye-
HUW 3aXUraHus HanpspkeHwe GopTceTm
+12 B 4epes3 3amKHyThie KOHTaKThl Bbi-
knodarena SA1 3amka 3axuraHus no-
[AETCA HAa BEpXHWIA MO CxXeme NpoBog
nutanua AXO. [eurarens He pabortaert, n
KOHTaKTBl JaTHMKa aBapyuiHOro nasneHws
macna (JAOM) 3amkHY T Ha 0BLLMIA Npo-
BOA, (Ha Kopnyc), O 4EM CBUAETENLCTBYET
COOTBETCTBYIOWMIA WMHAMKaTop (namna
wnu ceeToanon) Ha nadenwn npubopos, Ha
peauctope R1 HanpsaxeHWe pasHO HYMO,
TpanaucTop VT2 3aKpbLIT ¥ XOAO0BLIE OTHW
norawieHsl. Mocne nycka gsuratens gas-
NEHWE macna Bo3pacTaer, aarivk pasmei-
KaeTca v HanpsxeHne +12 B Yyepes nHam-
Karop nocTtynaer Ha pe3ucTtop R1 v koH-
nexcartop C1 MeaneHHo 3apsiKaeTcs C no-
CcToAHHOW BpemeHn R1C1, pasHon 4.4 c.
TpaHaucTop VT2 HauuHaeT oTKpbLIBATLCA,
1 X0 nnasHo 3axuralTcs

Mpw BKNIOYEHWW OaNLHErD WKW BRmx-
Hero ceeta ¢ap HanpsxexHuwe +12 B no-
cTynaet Ha adog awoga VD1 wnm VD2,
TpaH3ucTop VT 1 oTKpLIBAETCA M KOHOEH-
Ccarop HauyWMHaeT paspsxaTkCs Yepea pe-
auctop R3 Ha obuwmin npoeoa. lMpowc-

K OAOM wnw esiB. reHepaTopa
Iw, m ol K*"nposony X0
K B,
/-'-K BKN. BnnxHui ceer

—= K gkn. [ansHuit ceer

OTBOOa M 3ameHuM, Hanpumep, IRFZ46N
nnu nopobHbiM. lMnaskas scraska FU1
BbINO/IHEH2 B BWAE KOPOTKOrO OTpPEe3ka
MEOQHOr0 MPOBOAa AWaMeTpoM OKONo
0,08 mm, B3siTOro ot Npoeoga MIrTd-0,35.
Ha neyaTtHoW nnarte €€ BNavBaloT Co CTO-
pPOHLI MPOBOAHWKOB, KakK MokasaHdo Ha
pUC. 2 TOHKOIN "3MENKON".

KonpeHcatop C1 w» TtpaHauctop VT2
(HackonbLKO NO3BONSET ANWMHE ero BLIBO-
[10B) MOHTMPYIOT NapannensHO NOBEPXHO-
CTW Nnarel Hag anemexdTammn VD1, VD2, R1
n VT1, R3 coorsercteeHHo. Nnara nome-
LEHa W 3aKpenneHa B Kopnyce asToMo-
6unsHoro pene cepmn 75.3777 ¢ nepe-
KAIOYaoLWEeN rpynnom koHTakToe. Kopnyc-
HOE WCMNOJIHEHWE pEene ny4ile B3ATb C
dnaduyem pns  ypobcTea  Kpennewus
(puc. 3). BHYTpPEHHIOI Ha4YvHKY pene
yoansit, ¥ oceobOOWBLUMECH KOHTAKTHI
COeAVHAIT rMBKUMKW  MPOBOSHUKAMW
cedeHnemM okono 0,5 MM’ ¢ KOHTaKTHBIMM

nnowankamm Ha nnare. Mnowaaku OX0 v
obLuero npoBoaa COeAVHSIOT C KOHTaKTa-
mu BS n 86, propos VD1, VD2 — ¢ 87, 88,
a BbiBOAA pesuctopa R1 — € KOHTakTOM
30. [nvHa NpoBOAHWMKOB BhIBUpaETCs No
MECTY, NOCNe 4ero nnara Kpenurcs Tep-
MOKNIEEM Ha HUXKHIOKD HacTb KOpryca (Tam,
rae HaxonaTca KOHTakThl). Kopnyc MOXHO
HEe FepMEeTW3VPOBATL, ECAW 3aKPENUTH
€ro BEPTUKANILHO KOHTaKTamu BHWU3.

Cnenyetr OTMETWTb, HTO MOCKONLKY
OXO 3axuraioTca nNpu 3amblKaHUKM UX
MWHYCOBOro BbiBOOA Ha OBLUMIA NPOBOA,
WX KOPNYChl HE OOMKHBI UMETHL 3/IEKTPUHE-
CKWI KOHTAKT C METANNIMYECKUMIK YacTamMu
waccu asromobuna, snpoyem, Gamnepsi
COBPEMEHHbLIX aBTOMOBUNEN W3roToBne-
Hbl B OCHOBHOM W3 NIACTUKa, NO3TOMY
Takoi NpobnemMsl He BO3HUKHET.

Puc. 3

MopkniounTe BNOK K ANEKTPOCeTH as-
TOMOEBMNS OTHOCWUTENBHO HECNOXHO.
Heobxoanmo noa kanoTom HanTu NPOBoA.
Ha KOTOPOM MOABNSETCH HanpsKeHue
cetn +12 B npu BKAIOYEHUN 3aXWraHus,
oT KOoTOoporo ByayT nUTarbCa XO0O0BbIe
OrHW, a TaKxe NpoBoAa, nayLiue or namn
BnmxkHero v pansHero ceeta dap. MNpwu
3TOM, ecnu namnel GnxHero ceera npu
NEpeKNoHEH Ha fansHWiA CBET NPoQLon-
XaWT ropetk, TO CUrHankHeIA NPOBOA
MOXHO CHATb TONBKO € Namnel BnuxHero
ceeTa, a guoasl VD1, VD2 He ycraHasnm-
BaTk, NOAAB cUrHan Ha pesunctop R2.

Janee cnegyeT onpegenvTLes, OTKyAa
HpaTte CWrHan Ha BKNIOYEHWE XOO0BbIX
OrHer nocne nycka psurartens. Bapwu-
aHToB aga. MepBblit — paTt4Mk aBapuinHo-
ro pgasnenua macna (OALOM). Stor sapu-
aHT cnenyert NnpoBepuThk Ha NPUroaHOCTh.
[NoHapobuTcs pPe3avcTop CONpPOTHBIEHW-
em 20 kOm. Otknoyaem nposop ot JALM,
OAvH BbIBOA, peauncTopa 20 kOM nogknio-
4aem K nposofy, a BTOpoli — k "macce”
asToOMOBUNA W BKJIIOYAEM 3aXUraHue.
Ecnun npu 310M BEICBEYMBAETCA CUrHAN O
HW3KOM [OAaBNEHWWM Macna, To MepPBbIA
BapuWaHT He NpuroaeH. BTopon sapuaHt —
WMCNONL30BATL KOHTaKT A5 NOAKNIYEHWS
namnel, cUrHanuaupyioilen ob ncnpaeHo-
cTi redepatopa. Obo3HaueHus koHTakTa
ONA pasnuyHbiX TeHEPaTopoB creaylo-
wwe: D, D+, 61, L, WL, IND. 3to raparti-
POBaHHbLINM BAPWAHT

Bnok nHavkaummn HeoAHOKPaTHO ycTa-
HaBnueancs Ha asTomobunu v nokasan
cebs ¢ Hauny4Ler cTopoHel. Bee, komy oH
61N YyCTAaHOBMEH, OCTANWUCE A0BOMbHE! €0
paboTow, Hero OXWAAI0 U OT TEX, KTO 3aX0-
4eT ero NosTopuTL r
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BYTOB A. 3KOHOMUWUYHLIA CUrHanu-
3aTop neperpesa. — Pagwo, 2012,
Ne 8, c. 42, 43.

NMeuyarxnaa nnara.

Hepréx BO3MOXHOIO BapwaHta nnars
nokasad Ha pmc. 1. Ha Hell pasmelueHs
BCe perann, kpome kHonok SB1, SB2, Bol-
kmoyarens SA1, pamiuka VT1, cuHresaro-
pa G1, auHamwdeckoit ronosku BA1 u
6arapen nutaHus GB1. Bce nocTosiHHbIe
peaucTopkl, kpome R8 (C1-13), — MIIT,
C2-33, noacTtpoeyHbiii R4 — mHoroo6o-
POTHLIA MEeTannokepamuieckuin upmet
BOURNS conporusneHmem 500 kOm. KoH-
peHcartopsl C1, C3, C4 — kepamuyeckue
K10-17, C2, C6, C8 — okcuaHble MMnopT-
Hbie ¢pupMsbl Jamicon, C5, C7, C9 — kepa-
mudeckue Tunopasmepa 1210 ans nosepx-
HOCTHOro MoHTaxa (SMD). lNpegycmor-
peHa BO3MOXHOCTL ycTaHoeky SMD-koH-
nexcaropa (C8') npu oTcyTCTBMW OKCUMOHO-
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ro C8 c manbiM TOKOM yTeyku. TpaHauc-
Topsl VT3, VT4 — cepun KT3107. Ocrane-
HbIE OeTann — yKasaHHbIX B CTarbe TUNoB.

CEPEBPSIHHUKOB W. PerynsTtop
Temnepartypsl. — Paguo, 2013, Ne 3,
c. 39, 40.

MeyaTtHan nnata nepeoro ycTpoi-
cTBa.

HepTExX BO3MOXHOINO BapuvaHrta nnartbi
(puc. 1 B cTatbe) nokasaH Ha puc. 2.
MocTosHHLIE peaucTopsl — MITT, C2-33,
noacTpoeyHsie — Cr3-19a, koHgeHcaro-
pbl — kepamuyeckue K10-17. OctansHble
[eTann — ykadaHHbiX Ha CXeMe TWIMOoB.
LUTPUXNYHKTUPHBIMKU NuHWaMK 13o6pa-
*€H [N-o06pa3aHbiil TENNOOTBOA, TMPUCTOPA
VS1, corHyTslil M3 nonocel NUCTOBOro
anioMWHWEBOro cnjaea pasmepamu
90x22x1,5 mm.

MOPO3 K. KBaauceHcoOpHbie pe-
nenHsle nepekno4yarenn. — Papgwo,
2013, Ne 7, c. 28, 29.

MevaTHas nnaTa Nepekn4aTens no
cXeme Ha puc. 5.

HepTex BO3MOXHOrO BapwaHra nnarst
aTOro Nepexknioyarens ¢ aeranamu cete-
BOro uMcroyHuka nurtanua (R1, C1, C2,
VD1—VD4 no puvc. 1 B cTaTee) 1 anemeH-
Tamu Ans NoOOKNoYeHns uWdpoBOro WH-
AVKaTopa BKIKHYEHHOIO NOJIOXEHWUSA NOKa-
3aH Ha puc. 3 (Bo n3bexaHwe nyTaHWubl
NO3NUMOHHBIE 0B03HA4YeHUsA 3aTux ane-
MEHTOB Ha4YMHaloTCcs ¢ undpbl 3, 4TO yka-
3bIBAET HA WX NPUHAANEXHOCTE K CXeMe
Ha puc. 3 B cTarbe). Peanctopel — MIIT,
C2-33, koHpeHcatop C1 — nnéHo4HLIA
K73-17 (Ha 630 B), C2 — okcupaHbiin um-
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HABWHYEHHBIMW HA BbLICTYNAIOWMWE KOHLbI
vx peabboBbiX WwWnunek. [ns coeauHeHus
KOHTakToOB pene mexay coboin u c ane-
mentamu 3R3—3R8, 3VD6—3VD8 uc-
nonb3ylT KOPOTKWUE OTPE3KU MOHTaXHOro
npoBoga B TENJIOCTOWKOW u3onaumn (ux
NpUNanealoT K KPYrNbiM KOHTAKTHEIM N0-
wankam 6e3 oTBEpCTUiA).

OBPATHUTE BHUMAHUWE

FTABPUJIOB K. "Berywme orun™ Ha
aHeprocbeperatwowmx namnax. — Pa-
Aawo, 2012, Ne 2, c. 43, 44.

Ha puc. 1 BeiBon 6 mukpocxemsl DD2
A0mKeH ObiTk COBANHEH C €€ BuIBoAaMu 5
u 13, a He ¢ MMHYCOBbIM MPOBOAOM MATa-
HUs, KaK NoKasaHo Ha cxeme. =



MK-paTuyuk npenaTcTBui
P, QKMMHH, r Fompu, Apmenus

( [Ha U3 3apad, KOTOpYo NPUXOQUTCHA

pewars npwn paspaboTke camopsu-
Xywmxca OBuiToBBIX anekTponpubopos
(Hanpumep, poboTU3NPOBaHHLIX NbINECO-
COB), Urpyliek (Moaenen TpaHcnopTHbIX
cpencTe, poboToB) M ApYyrux NOAoGHLIX
aBTOMaTU3VPOBaHHLIX YCTpOMCTE, — 06-
HapyxeHve u o0xopn npenaTcTeuiA (OT-
DENbHBLIX NPEOMETOB, CTEH, OrpaXxaeHuii).

.

NEKTOPHYI uenk TtpadH3auctopa VI1 w
M3Ny4aeT MMNYNLChl C YacTOTOW cneaosa-
Hus okono 10 kM. FMpuemMHuK copnepxut
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Ona oBHapyxeHws nperpag McnonbayloTt 3
KOHTAKTHblE M BECKOHTaKTHbIE OAaTYUKW.
MNepBbie NpoOCTH B peanua3aunuv, HO WX
HaAEXHOCTEL HEBENWNKA W3-3a NOABEPXEH-
HOCTW MEXaHWYEeCKWX KOHTaKTOB BNWUAHWIO
OKpyXaloLen cpensl (Bnaru, noinu), Nos-
TOMY NPENnOYTEHWE OTAAIT BTOPBIM. =
Havbonee 4acTto NPUMEHSIOT AaT4uKW, >
venonsayioume UK-uanyserve. MvenHo - cz VDZ L8 VD5 5
TAKOB W npepnaraemein parmink. B HEMm =4 s
npumeHeHsl GOTONPUEMHUK OT NPUEMO- i %%033 VD4 a—| |—e Pl
m
nepepatowero MK-mogyna TFDT4500 u z o
WK-gunon, manydeHve KOTOPOro mMoaynu- cd-‘l VT206 oGVT4 a_| ¥
pYETCH reHepaTopoM Ha TpaH3aucTopax. ® [|Jr2 03 03 ¢ R e
MakcumansHasi 0anbHOCTE OBHapyxXeHus T VT3 CB6 E
npenatcreuil — 0,5 m ca c1 o3 ol 8
Cxema yCTpPOWCTBA NpuBEaeHa Ha of @ j e5i=0,00
puc. 1. OHo coctouT ua UK-nepepatyivka Iﬁ: RSE ﬁas ﬂ-@RG
1 npuemHuka. Mepeslid npepcrasnaert
coboM MynETMBMBPATOP Ha TpaH3aucTopax Puc. 2
VT1 n VT3. UK-ounon VD1 BKIOYEH B KON- A
. p— WK-cporonpuemunk B1, Buinpsi-
s RA1 K +12B MWTENL NO CXEeMe YABOEHWR
TFDTBxil_'\DU 10 mcgzsa B\g& 5(:5\:21 ZAVD5 GaDrépﬂerun Ha amogax VD2 un
6lc2 0.1 Mk , YCWIIUTENL TOCTOAHHOMO
\\ 4 |_ TOKa Ha COCTaBHOM TPaH3UCTO-
E VT4 pe VT2VT4, HarpyxeHHbiw
VD2 3nekTpoMarHuTHLIM pene K1, n
napameTpuyeckuii ctabunuaa-
VD1 AT107A L vo2, Vb3, vos 1N4128 Top HanpsxeHus R4VD4. Otpa-
XEHHble OT npenatcTeusa WMK-
;;' o Ny4U NpUHUMAIDTCA (oTonpu-
‘a c R11GD|< e .
1/ 1000 R3 100 I( 1000 1K | 001 mx EMHUKOM W npeoBpasyioTes UM
Il | B 9NEKTPUYECKWE CHUrHansi,
<[\" >< ' Kwen,  KOTOpHIE 4Yepe3 paspgenvresb-
T Vi3 K11 Y'P.  Helid koHpeHcatop C1 nocty-
VT1-VT4 25C8050 naioT Ha BhINpAMUTENb. [pu
26 Oftiue NPEBLILLIEHUN HANPSXEHWEM Ha
Puc. 1

BGaze TpaHaucTopa VT2 yposHsa

1,2...1,4 B cpabatuiBaer pene K1 1 KOH-
Taktamu K1.1 skniodaeT ucnonHuTensHoe
YCTPOMCTBO. [anbHOCTe OBHapyXeHwus

NPENSTCTBUA 3aBMCUT OT MOLIHOCTU &
nanyseruns MK-agropna VD1, KOTOpYIO pery-
 J

JNVPYIOT NOACTPOEYHBIM peancTopom R6.

YCTPOWCTBO CMOHTMPOBAHO Ha ne4yar-
HOW nnare 13 GonerMpoBaHHOro ¢ OaHOMN
CTOPOHbI CTEKNOTEKCTONWUTA, Yeprex Ko-
TOpOW rokasaH Ha puc. 2. [locTosHHbIE
peancTopsl — niobbie manorabaputHble
(MJIT, C2-23, C2-33 nnn nMnNopTHLIE aHa-
noru), NopcTpoedHbin — 3266W dupmel
Bourns wnu otevecTtBeHHblin ClMN3-19a,
koHpeHcatop C3 — OKCUMAHBIM MMMOPT-
HEIA, OcTansHble — kepamuHeckme KM,
pene K1 — wmnoptHoe MAD-S-112-A
12VDC (12 B) unu nioboe apyroe manora-
6apuTHOE C HanpsXXeHWem cpabatsisaHua
10...11 B ¥ KOHTaKTamMu, pacc4MTaHHbIMU
Ha KOMMYTauUMIO TOKa Harpyskud npu ee
paBoyem HanpaxeHuu. BoamoxHas 3a-
MeHa TpaHaucTtopoB 2SC8050 — wus
cepuin KT3102 (VT1, VT3) u KT503 (VT2,
VT4), puwopos 1N4148 — KAOS510A,
KO521A—KA5210, KO522A, KO522B,
1N914, crabunutpoHa BZX55C5V1 —
nobon ¢ HanpsxeHwem crabunusauum,
6nmakum 5 B.

CobpaHHoe 13 McnpasHbIX OeTanem n
6e3 ownboK B MOHTaXE YCTPOUCTBO HAauU-
HaeT paboTtaTe cpasy nocne BKIYeHUs
nuTanusa. Heobxopumo TONBKO NOACTPO-
evyHbiM peauctopom R6 nopobpark MoLL-
HocTb m3nyksedHusa WK-nepepatiuka, po-
CTaTo4HYl0 Ans obHapyxeHus npensar-
CTBMIA Ha 33[0aHHOM PaccTOofHUWM, U NpY
HeoBX0AMMOCTU OTOABUHYTL M3NyYyaTens
1 QOTONPUEMHWK Opyr OTr apyra (ecnwn
3aceetka nocnepHero WMK-guopom oka-
xeTcsa BoMbLue OTPAXEHHOrO NPenaTCTBU-
eM Nany4eHns).

OT pegakuywu. Bupeoponuk, waiio-
CTpUpyIOWMA paboTy yCTpOWCTBa, UMEeTcs
no agpecy ftp://ftp.radio.ru/pub/2014/
03/irlocator.zip Ha Hawem FTP-cepeepe

i



A

—_—

PAOWO Ne 3, 2014 X

48 3apaaHO-NUTaLWee

YCTPOMUCTBO Ha COJIHEYHbIX

OaTapesx
U. HEHAEB, r. Mockea

O ~ @BTOHOMHbIX ras0HHBLIX CBETO-
Onuop.ublx CBETUNBHUKaX W KOH-
CTPYKLMSX HA 1x OCHOBE Yxe Bhino paccka-
3aHO Ha cTpaHuuax xypHana "Panuo”. W3-
3a NOCTYNHOCTW W HEBLICOKOW CTOMMOCTY
KaKk camu CBETWIEHWKW, Tak U MX OTOENk-
HBIE 3NEMEHTEI MOTYT HAIATU MPUMEHEHWE B
panuonobutensckoi npakrtuke. Hanpu-
Mep, ConHevyHble 6arapen MOXHO WUCMosfb-
30Bath AN NUTAHWA Pa3INYHON
paavoannapatypsl Ui 3apsaaKu
aKKyMyNATOpOB, MmMeHHO Tak u
CAenado B nNpepnaraemMom ycT-
poncTBe. 3TO MOXET ObiTh BaX-
HO, ecnM MCNone30BaTbk CeTe-
BbIE WCTOMHWUKWM MUTAHWA He-
yoobHo wnu HeBO3MOXHO. A
camn CBETWIbLHWKW, OCTaBLUn-
ecqa 6Ges bGarapei, Bnocnen-
CTBUM ObINM HEMHOro popa-
BH0TaHb!I M Ha X OCHOBE M3roTOB-
NEeHb! MHAWKATOPL! M CUrHanW3a-
TOPb! PasNUYHOro Ha3Ha4YeHWA.
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Puc. 1

Cxema ycTpPOWCTEa NPEACTaBneHa Ha
puc. 1. B HEM NpUMEHEHBI YETBIDE CON-
HeyHbie Oarapew (pa3mepsl Kaxnoou
25%25 MM) C HOMUHENBHLIM HaNpPsXeHW-
em okono 2,5 B or manorabaputHeix cee-
TOAWOLHBIX CBETUNBHWKOB TOProBOW map-
kn Wolta Solar. Y1ob6bl yBennunTb BLIXOL-
HOW TOK, CONHEeYHbIe baTtapen coeamnHeHsl
nonapHo napannensHo. BeixogHoe Hanpsi-
XKEHWE YCTaHaBNWBAIOT Nepeknioyarenem
SA1. B HAXHEM N0 CXeMe NONOXEeHW ne-
pekniovarens napel ConHeyHbix Barapen
COoeAvHeHbl NapannensHo U Makcumanb-
HBI CYMMAPHLI BLIXOOHOW TOK Mpu sp-
KOM COfIHEHYHOM OCBELLEHWM [OCTUraer
30...40 MA. B BepxHEM MONOXEHWM KOH-
TaKTOB Nepekniyarens naps 6arapei co-
€0WHEHB! NOCNEeAoBaTeNLHO M BBIXOAHOE
HanpsxeHve sospacraer easoe (o 5 B),
a MakcUMankeHbIA TOK BO CTOMbKO Xe pa3
ymMeHblUgaeTcsi. YcTponcTeo moxer obec-
MNeYnTs NUTaHne ManorabapuTHon pagno-

annapartypbl, @ Takke noa3apsaaky akky-
MYNATOPOB, Hanpumep, CBETOAMOAHOrO
¢oHap# unu coTosoro TenedoHa.

Bce snemeHTsl YyCTPONCTBa pasmelle-
Hbl B NPO3paYHOM NNacTUKOBOM kKopnyce
paamepamu 15x62x75 Mm 1M3-Nnoa KaHue-
nApcKMX KHonok. Kopnyc nmeert "py4dky”, ¢
NOMOLLBKD KOTOPOW YCTPOWCTBO MOXHO
3aKpenuTe W pPasmecTuTe B YO0GHOM
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mecre. ConHevHeble Barapen pasmeLanTt
Ha KphILWKE Kopnyca v Nno Kpaw 3akpen-
nsaoT kneem. MNepekntodatens SA1 — nio-
601 manorabapuTHeIA Ha ABa NONOXEHWA
W OBa HanpaeneHws, OH YCTaHOBNEH Ha
6bokoson cTeHke. NHespo XS1 (USB-A)
YCTaHOBNEHO Tam xe. [puMeHeHne 3Toro
rHeana oBycroBNeHo TEeM, YTO OHO OAHO
M3 cambiX PAcnpPOCTPaHEHHBLIX W MNO3B0-
NAET NOAKMIYaTE K YCTPOWCTBY COTOBLIE
TenedoHbl Ans NOA3APAAKI MX aKKyMYNs-
Topoe. KonpeHcatop C1 ycraHasnueaior,
ecnM YCTPOWCTBO MNNaHupyeTcs MChnofb-
30BaTk ANS NWTaHua Kakon-nubo 3BYKO-
BOCNPOM3BOAALLEN annaparypbl, Hanpm-

MEep pagvonpuémuuka. locne npoBepku
YCTPOMWCTEA KOPNYC (KpOME OKOH AN con-
HedHbix Batapen) nokpuiBaloT Genoi kpa-
CKOW. 3TO HYXHO Ans Toro, 41006l YyMeHb-
LWMTE Harpee Kopnyca npu BO3AENCTBUW
NPAMBIX CONHEYHBIX NYy4Yei.

PaccMoTpyM npuMep MNpUMEHEeHUs
NPepsIokKeHHOro YCTponcTBa ANs Kapma-
Horo paguonpvémiunka Powerline ¢ YKB- n
CB-puanazoHamu (puc. 2). OH nutaeTcs
or Barapen HanpsxkeHuem 3 B, cocros-
LLEN M3 ABYX ralIbBaHUHECKWX 3NIEMEHTOB
Tunopa3amepa AA. lMotpeGnsemuid nNpu
cpenHert rpomkocty Tok — 20...25 mA.
Ha kopnyce npuémHuka ycraHaBnueaioT
noboe manorabaputHoe rHesno v noa-
KIIOMAIOT K SNeMEHTaM NUTaHus (Cxema Ha
puc. 3). [lns 370N LUEN MOXHO MCNOJIb-
30BaTh MHE300 AN NOAKNIHYEHWUA TONoB-
HbiX TENedoHOB, KOTOPOE OTKMO4AIOT
OT AMHAMWYECKOW roJIOBKW W BbIXOAa
Y34 (aMHamu4eckyto ronoeky NOQKN0-
4atT HenocpeacTBeHHo kK Y3Y).
lanbBaHWYECKWE BNEMEHTBI 3aMEHAIIOT
Ni-Cd wnn Ni-Mh akkymynstopamm
TunopasmMepa AA. lnog VD1 uckno4a-
€T pa3pagky SNEMEHTOR NUTaHWs
yepes conHeyHsle Gatapewn.

Ons nuTaHus paguonpuémMHuka
yCTaHaBNMBAIOT BLIXOAHOE Hanpsxe-
Hue yctpoucTea 2,5 B. Akkymynstops!
B 3TOM cnydae pabotaioT kak bydep-
Hble anemMeHTsl NuTaHus. MNpu cnabom
OocBelweHn 1 BoNbWON rPOMKOCTH
4acTe HeOoBX0AMMOW ANA NUTaHua
panvonpueémMHUKa 3IHepruyM OTAAKT
aKKYMYNSTOps!, @ MpY CUIbHOM OCBE-
LWEHMM 1 MaN0OW TPOMKOCTI OHW NoA3apa-
wawres. Ho Hanpsxenus 2,5 B Hepnocra-
TO4HO ONS WX NONHOW 3apaaky, No3Tomy,
4yToBbl WX 3apAAUTE, Ha BLIXOOE YCT-
pOWCTBA YCTaHaBNMBAIOT HanpaxeHue
5 B, a npuémHuk eeiknioqatoT. MNpw xena-
HWUW yKasaHHble conHevHole 6Garapew
MOXHO Pa3MECTUTL HENOCPEACTEEHHO HA
kopnyce pagvonpuémuuka. Ho torpa
NPUAETCH NOCTOSIHHO OPUEHTUPOBATE Ero
Ha WCTOYHWK CBETa, 4TO HeynobHo, u K
TOMY € NponageT YHUBePCansHOCTb yCT-
poucTaa.

MNpoBof, COenuHALLMIA YCTPOMCTBO ©
NPUEMHWKOM, €Cnv OH OAWHOW OKONOo
| M, MOXHO WMCMNONbL30BaTL Kak aHTEHHY
YKB-awanazoHa, 4T0 NO3BONWT yNyHLnTh
Ka4ecTBo npuema Ha Bonbluom yaaneHum
OT paguocTaHumia. [lna aToro cxemy nuta-
HWSA M3MEHAIOT B COOTBETCTEWMUW C pUC. 4.
MOXHO NPUMEHWTL OTEYECTBEHHLIE ApOC-
cenn cepun OM vnu MMNOPTHLIE CEepun
EC24. KoHpeHcatopel — niobbie Kepamu-
yeckue manorabapuTHele.

Yr1obbl OT yCTPOMCTBA 3apaXaTh akky-
MYNATOP WNK akkymynaTopHyo Gatapeio,
Hanpumep ceetogvonHoro ¢oHaps, Ha
€ro KOpnyce HyXHO ycTaHOBWTL manora-
HapuTHbIN pasbemM. B ka4ecTee UCTOYHUKE
CBETa MOXHO WCNONL30BaTb W HACTOJb-
Hylo namny. [JancHenliee HanpasneHve
nopaboTkn — ycTaHOBKAa akkyMynsiTopoB
BHYTPMW KOpPNyca. B



My3bikanbHas WKaTyJskKa

. IOAWH, r. Ya

HEKOTOPbIX HEAOPOrvX My3biKanbHbIX

WUrpYLLKaX C 9NeKTPOHHOM "Ha4yuHKon"
NPUMEHAETCA MOAYNE C MapKUPOBKOW
S0744, cobpaHHulil Ha NevYaTHon nnate ¢
rnpuMmeHeHueM BeckopnyCcHOM MUKPOCXe-
Mbl, KOTOpas 3anuTa komnayHgom. Ha
nnare Takke ycTaHOBNEeHbl BunonapHbIi
TpaHaucTop (S9014), pesucTop 1 pasme-
LEHbI KOHTAKTHEIE NNOLWAAKK NI BOCBMU
KHOMOK. HanpsxeHue nuTaHus Moayns —
3 B. Mpwu HaxaTuu Ha KHOMNKY 3BY4WUT COOT-

OpHako TOKONPOBOASLLEE NOKPLITUE
KHOMOK, KOTOPOE 3aMblKaeT KOHTakTel Ha
nedartHon nnave, GLICTPO WU3HALLIMBAET-
CH, W MONb30BATLCH WIPYLUKOW CTaHO-
BUTCH HEBO3MOXHO. loatomy nosBu-
nacs nges "nepenpodunuposatk” 3TOT
mogyne, cobpae Ha ero OCHOBE MyS3bi-
KankHylo LWKaTynKy, CnocobHyl wucnon-
HATL HeGoONbLUKME OTPLIBKKM NPOCTLIX MEe-
nogwia. Beino peweHo caenarb YCTPOUCT-
BO Tak, 4TO6bLI C NOMOLLLIO NPOBONOYHBIX

rpamMmupoBaTtk”
MENoauIo.
Cxema yCcTpoicTea rnokazaHa Ha pmc. 1

Ha mukpocxeme DD1 cobpaH 3anaiowmii
reHeparop, ero 4acrora ctabunuanposasa
"yacoBkIM” KBApLEBLIM pe3oHatopom ZO1.
Mukpocxema DD2 — [ecATUHHLIA CHETHMK
¢ pewwndpatopom. EE BbixoaHbIE CUrHans!
yepe3 aumoasl VD2—VD11 noctynaior Ha
rHeana XS5—XS14, panee 4Yepes nNpoBo-
NOYHBIE NEepembiiku — Ha XS15—XS22,
KOTOPbIE COEAWHEHbI C YNpasNsolnMmA
Bxogamu moaoyns Al. BeICOKMI ypoBeHb
HanpsXeHWH, NOCTYNAIOLLMIA HA 3TV BXOAH!
Yyepes nepemMbiHki, BOCMPUHUMAETCH MO-
OyNeM Kak Haxartue Ha KHOMKy, No3Tomy

BOCNPOM3BOAUMYIO

BETCTBYIOLLAA el HoTa. nepeMbidex MOXHO Bwino Okl "3anpo-  BOCNPOW3BOAWTCH  COOTBETCTBYIOLLAA
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— KaeiB. 14 DD1 SF1
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HoTa, OavH BXO4 MOXET ObiTh NOAKMIOYEH K
HECKO/IbKMM BbiXOOam CHeTuYMKa-aewmnd-
patopa DD2. "3anporpammupoBanHan” ¢
MOMOLLLIO MEPEMBINEK MENoaus BOCNpo-
W3BOAWTCH AMHAMWYecKkol ronoexkon BAT1,
KOTOpas NOAKMIOYEHa K KONNEKTOpY TPaH-
31CTOpPa, PasmeLeHHOro Ha nnate moay-
na. BHewHWi Bug MOAYNA nokasaH Ha
puc. 2, HyMeEPaUWA KOHTaKTOB YC/IOBHas,
o NOopsAKY NPOTUB HACOBOW CTPENKM.

3apalouwmit reHepaTtop NUTAeTCH OT
Barapew HanpsxeHuem 4,5 B — Tpu rans-
BaHW4ECKUX SNemMeHTa Tunopasmepa AAA.
MuTtanve nocTynaeTt 4epea 3amMKHyThie
KOHTaKThl repkoHa SF1. Cueryuk-gewmnd-
paTop 1 MoAyk NUTAIOTCA OT NapameTpu-
yeckoro crabunuaatopa HanpsXxeHus
R3VD1. PeauctueHblil penutens R5R6
COMacOBLIBAET NIOMMHECKWE YPOBHU MUK-
pocxem DD1 v DD2.

Mocne BKMIOHEHWS HANPAXEHWs nuTa-
HuA RC-uenn C1R1 n C4R7 ycraHasnu-
BaloT mukpocxemsl DD1 1 DD2 B ucxog-
Hoe cocTosiHue. Ha eeixonax 14 (BeiBop, 4)
u 15 (BbiBOA 5) GOPMUPYIOTCA UMMYNLCHI
¢ nepuoaom cnepoeanud 0,5 u 1 ¢, koto-
pble MOcTynalT Ha rHeaga XS1 w XS2
cooTBeTcTBeHHO. [lpoBonoyHow nepe-
MbIHKOW COEAWHSAIOT OOHO U3 3TUX THE3M C
XS3, W COOTBETCTBYIOLIME WMNYNILCH
4Yepes PesuCTUBHBIN OENUTENb Hanpsxe-
Hus RSR6 nocTynaloT Ha BXOL CHETYMKA-
newudpartopa DD2. MiMnynbCbl BLICOKOrO
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YPOBHA, NOOYEPEQHO NOABNAIOWMECS Ha
Bhixogax DD2 uepes3 auwoaw VD2—VD11,
rHé3ga XS5—XS22 u npoBonovHLIe nepe-
MBIHKW NOCTYNAT Ha BXOAbl Moayns Al, u
3a3py4uT "3anporpammupopaHHas” c no-
MOLLBIO 3TUX NEPEMBINEK MENOAWS.
~Pwuc. 4— ———

BOnbLUMHCTBO 3NEeMEHTOE CMOHTUPO-
BaHb! HA OIHOCTOPOHHEW Ne4YaTHoN nnare
13 ONLIMPOBAHHOIO CTEKNIOTEKCTONMTA,
YepPTEX KOTOPOW NoKasaH Ha puc. 3. Mpwu-
MeHeHb! peanctopsl MJIT, BC, koHpeHca-
TOopel — K10-17, puogm VD2—VD11 —
nobele w3 cepwin KA521, KA522, KA103.
ZQ1 — "yacoBoi" kBapLEBbIi pE30HaTop.
lepkoH — K3M-3, ucnonb3ayoTcs ero Hop-
MansHO 3aMKHYTBIE KOHTaKThl, KOTOphIE

npu NpUBAMXEHUN MarHUTa pPasmbiKaloT-
cs. AuHamuyeckas ronoska — nwobas
manorabapuTHas ¢ CONpPOTUBNEHWEM 3BY-
KOBOW KaTywwkn 8 Om 1 Gonee, Hanpumep,
OT cucTemHoro 6noka komneloTepa. MHes-
na XS1—XS22 uarotoeneHsl U3 nadenu

Ons YCTAaHOBKM MWKDOCXEMblI B KOpnyce
DIP. HeobxoaumMoe YMCno rHespn, akkypar-
HO OTKYCbIBAIOT BOKOpPEe3amMu ¥ MOHTH-
PYIOT Ha nnaty. MNepembitKy M3roToBNeHb!
W3 OAHOXWIEHOTO M30AMPOBAHHOIO NMpPo-
BOAA TAKOro aMameTpa, 4Tobbl OH HaOEX-
HO ukcupoBancs B rieapax. Mocne ycra-
HOBKW 3NEMEHTOB K NNaTe nNpukiensaoT
Moayns (puc. 4) v NoAKNIoYAKT ero npo-
BONOYHBIMW nepembidkamu. [pepeapu-

TENLHO HA MOAYNE PE3UCTOP W TPaH3WUC-
TOp NEPEecTaBnAOT Ha CTOPOHY C neyar-
HBIMMW MPOBOAHMKAMM.

YCTaHOBKOW Nepembiiki Mexay FHes-
aamu XS1 1 XS3 unu XS2 n XS3 meHsaoT
Temn BocnpoussegeHus menoguu. MNepe-
MbIMKa MexXay rHesgom XS4 u ogHum U3
rHean XS5—XS14 ycradaenvueaeTr npo-
LOMKUTENBEHOCTE  BOCNPOW3BOAUMOro
dparmenta menogun. MakcumansHoe
yucno Hot ¢pparmenta — 10. Pacnonoxe-
HWE Mepembi4eK, NokasaHHoe Ha puc. 4,
COOTBETCTBYET hparMeHTy Menoauun ger-
ckou necHn ">Kunu y 6abycu nea BeCENbLIX
ryca’.

CMOHTMPOBaHHYIO ¥ MPOBEPEHHYI0
naary BMECTe C guHaMU4eCKOW roNoBKOW
u bHatapeel nuTaHWA NOMELLAIDT B OT-
[EeNbHbLIA OTCEK LUKATYKW, KOTOPYIO nna-
HUPYIOT caenartk MyasikansHon. K ee
KPLILUKE MPUKIEUBAIOT MArHWuT, a K BHYT-
peHHel cTeHke — repkoH. OHW A0MKHGI
BuITh pacnonoxeHs Takum obpasom,
yTo6bl MpWY OTKPLIBAHWUA KOHTAKThl Frepko-
Ha 3aMbIKanuchb, a Npu 3akpbiBaHUK pas-
MEIKaNUCL., 3T0 YCTPOWCTBO MOXHO UC-
NonNbL30BaTh Kak KBApTUPHLINA 3BOHOK, ANA
3TOro repKoH 3aMeHsI0T KHOMKOW C Camo-
BO3BPaToOM. ¥

CeHcOpHOe pene BpeMeHu
ONA 3N1IeKTPoOMeXaHU4eCcKux

UrpyLluek

A. BYTOB, c. Kyp6a fipocnasckov o6n.

\! CTPOACTBO NpeaHa3HayeHo ang ycra-
+»' HOBKW B OETCKYIO 3NeKTpOMExXaHu4e-
CKYI0 Wrpyliky v NO3BOAAET NPOLNWThL
CPOK CAYXDBbl XMMUHECKWUX WCTOYHWKOB
Toka. OHO aBTOMAaTUHECKW OTKIOYUT Nn-
TaHWE KOHCTPYKLMW CnycTs 3apaHHoe
ppemMsa. [Ons OeTCKuX WMIpyluek Hanuuve
TAaKOW (QYHKUMN aKTyanbHO, MOCKONbLKY
pebeHok moxeTt B noboi MOMEHT noTte-
PATb K HEW WHTEepPEec, He OTKN4YUB
BCTPOEHHLIM BHIK/IOHATENEM €€ NUTaHue.

Cxema pene BpeMEeHW NpeacrTasneHa
Ha puc. 1. lNocne nogayy HanpaxeHws
nuTaHus koHaeHcaTop C2 paspsaxeH, Bce
TPaH3UCTOPL! 3aKPLITBI U NUTaHue Ha
ANeKTPOABUraTens (MK aNekTpoasuraTe-

nM) He nopaerca, a norpebnaemblil ToK
OTCYTCTBYeT. 3anyckaeTcs pene ofHoBpe-
MEHHBIM KacaHwem nansuamu uiu nano-
HbI0 CEHCOpHLIX anemeHToB E1, E2, npu
3TOM Ha 3aTBOP NOJMEBOro TpaH3ucTopa
VT2 noctynuT OTKphIBAIOLEE Hanpske-
Hue. Becnep 3a HUM OTKPOKTCH TpaH3wu-
ctopul VT3 1 VT4, » anekTpoagurarens
HauHeéT paborare. Ecnu oTtnycTuth CeH-
COpHblE 3fieMeHThl, TpaHauctop VT2
3aKPOETCH, HO HAYHETCA 3apPAaKa KOHAEH-
catopa C2 yepea peauctopsl R2,

Puc. 1

OTKPHITEIMW 1M Ha 3NEKTPOABUraTenb
nocTynaet nuralwuiee HanpsxeHue. MNMpu
3TOM MAafeHne HanpsAXeHus Ha TpaH3u-
ctope VT4 He npeswicut 50 MB, a makcu-
MafbHLIA TOK Hepes Hero He A0MKeH npe-
BbiWaTh 3 A,

Korpa 3apspka konpeHcaropa C2 aa-
KOHYWUTCH, TpaHaucTops VT3 u VT4 3akpo-
H0TCA W anekTpoasuratent 6yner obecro-
yeH. [Ins ykasaHHbLIX Ha CXeMe 3NeMEeHTOB
npu HanpsxkeHun nutadua 3 B u Toke
Harpysku 0,5 A 3apepxka OTKNIOHeHWUs
nutaHus coctasut okono 120 c. MNostop-
HOE MNPUKOCHOBEHWE K CEHCOPHLIM 3ne-
MEeHTaM NPUBEAET K OTKPLIBAHWIO TPaH3W-
cropoe VT2—VT4, w koHpeHcatop C2
ObICTPO PaspsOMTCA HYEepe3 OTKPLIThe
TpanaucTopel VT2, VT4 v TOKoOrpaHuym-
Baoumin pesvctop R6. Moatomy nocne
OTMYCKaHWA CEHCOPHBLIX 3NEMEHTOB OT-
CHET BblAEPXKKA HAYHETCH 3aHOBO.

R3, R6, amuTtTepHblin nNepexon
TpaHauctopa VI3 u OTKpbIThIA
kaHan tpaHauctopa VT4. 3a cuéer Q
atoro Toka VT3 n VT4 ocraiotcq
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OMUTTEPHBIA NMepexof TpaHaucTopa
VT1 paboraer kak MUKPOMOLLHBIA cTabu-
NWTPOH W 3aWMLLIAET 3aTBOP MONEBOro
TpaHauctopa VT2. Konpgencatop C1 no-
OABNfeT BLICOKOYACTOTHLIE HAaBOAKW,
pesvcTop R1 — TOKOOrpaHuynBaloLImi.

OnexkTpoasuratens M1, Buknio4aTens
nutanun SA1 v batapes GB1 — wraTtHbie
anemMeHThl urpywkn. OcTansHeie gerany,
KPOME CEeHCOPHbIX 3NEMEHTOB, pasmetle-
Hbl H2 OQHOCTOPOHHEW neYaTHoW nnarte,
YEePTEX KOTOPOW nokasaH Ha puc. 2.
Ecnu OTBEpPCTUS B Nnate He CBEPIUTH,
aNEeMEeHTEI MOXHO NpunasTe Hernocpen-
CTBEHHO K COOTBETCTBYIOLWM KOHTAKT-
HBIM NNOWAAKam, HYTO NO3BOMUT YMEHb-
wuTe rabaputHele pasmepsl CMOHTUPO-
BaHHOW nnatel. [MpUMEHEHL! Pe3UCTOPbLI
C2-23, P1-4, koHgexcatop C1 — K10-17,
K10-50, ocraneHbie — WMNOPTHLIE OK-

cuaHele manorabapuTHble HW3KOMNPo-
¢duneHble, C2 nOMKeH UMETb Kak MOXHO
MEHBLUMIA TOK YTEYKK, NO3TOMY Xena-
TensHo, 4ToBEI OH OBIN TAHTANOBLIM.
BaameH noneeoro tpaHauctopa Krsosr
noponper nwbon wua cepun KMs505,
BSS88, BSS295, a takxe aksemnnap w3
cepuin KM501, KMs504, ZVvN2120 ¢ nopo-
roesiM HanpsixeHwem He Gonee 2 B npu
Toke crtoka 100 mkA. TpaH3ucTopbl
2SA993 MOXHO 3aMEeHUTE NI0OBIMU CEepUiA
KT3107, 25A104, 2SA109, 2SA1048. 3a-
meHa nonesoro TpaHauctopa FDDB530A —
AP9916H, PA5N02LDG. Ha spema moHTa-
XA BbIBOALI 3aTBOPA M WCTOKA MONEBLIX
TPaH3UCTOPOB COEAVHRAIOT MPOBONOYHON
nepemMbiKon, 4Tobel NPepoTBpaTuTe MX
NoBpEXOeHWE.

B kayecTBe CEHCOPHLIX anemeHToB E1,
E2 MOXHO MCNOMb30BaTe METANUMHECKNE

BNEMEHTHI OTOENKU UIPYLLKY, Hanpumep,
[EKOPaTUBHLIE ABEPHBIE PYYKU MOAENw
asToMobunsA, NpyM 3TOM cam KOpnyc Aon-
XeH ObiTb MNacTMaccoBbiM. JNeMeHTHl
pasMeLaroT Tak, Y1obbl OHW BBINK 3aMKHY-
Thl NansLUamu MM NafoHLI0, KOrOa Urpyiu-
Ky BepyT B pykn.

HanaxusaHue ycTpoNCTBa 3aKknio4yaer-
CH B YCTAHOBKE BPEMEHU BbIASPXKWU NOL-
6opkoit koHaeHcatopa C2. [ins Heynpas-
NAEMBIX 3/IEKTPOMEXAHUYECKNX WrPYLUEK
€ro npeanoyTUTENBHEE YCTaHOBUTE B
untepsane 15...30 ¢, a ana paguoynpas-
naembix — 2...10 muH. CnepyeTt y4ecTs,
HTO MPWY YMEHBLIEHW HANPAXEeHUa nuTa-
HUA YCTPOWCTBA BPEMSA BbIOEPXKW Takxke
ymeHbluaeTca. BaameH anektpogsurate-
na moxer BuiTe M gpyras Harpyaka, Ha-
npyUMep, Namnsl HakanueaHusa WNK pas-
NWHHBIE BNEKTPOHHBIE Y3Nbl. ®

MukpokoHTponnepbl MSP430.
XpaHeHue u3MeHsieMbIX NnapaMmeTpoB

BO FLASH-namaTtu

C. COKOJ1, r. Mapuynons, YkpauHa

B pasnuyHbiX MUKPOKOHTPOJIIEPHBIX YCTPOWCTBax, pa3pabartsi-
BaembiX paguoniobuTensmm, 3a4acTyi0 BO3HUKaeT HeobxogqumMocTe
COXPaHATE MONYyYEeHHYIO BO Bpems ux paborbl nHgpopmMaumwo n ycra-
HOBNEHHbIE MONbL30BaTeNeM napamMeTpbl B 3HEeProHe3asuCcUMOH
namsatTu. B mukpokoHuTponnepax cemevicte AVR u PICmicro gnsa aroro
npegHa3Ha4YeHa NnamMaTh CieynanbsHoro Tuna, HaseiBaemas EEPROM.
OHa umeeT psh npeumyLecTB no cpaBsHeHuio ¢ FLASH-namsTsio,
06BIYHO MPUMEHAEMON B MUKPOKOHTPOANEPAaX TONLKO ANA XpaHeHUs
nporpammM. Bo-nepBeix, y Heé BO MHOro pas bosibwe gonycTtumoe
yucno UMKNoB nepesanucu (Ana mukpokoHTponnepos AVR owHO
Aocrturaer 100000). Bo-BTOpbix, 3Ta NnamMATh UMEET BO3MOXHOCTH
no6aliTHoro NaMeHeHus, a Ans8 nepesanucu Bcero ogHoro 6akTa
FLASH-namsatu Heob6xogumo cTuparte yensii 610k (cerMeHT) syeex.
B mukpokoHTponnepax cemerictea MSP430 EEPROM orcyrcreyer,
HO ANs XpaHeHWUs NoNbL30BaTeNbCKO nHOopMaL My B HUX BblgeneHa
cneymansHas obnacre FLASH-namaTu, HazbiBaemas MHOOPMaLNOH-

HO#H.

B npepnaraemoii cTarbe paccMOTPEeHbI OCHOBbI paboTtsl ¢ FLASH-
naMaTbi0 MWKPOKOHTpONAepoB cemerictea MSP430 — crupaHue
cerMeHTa, NnobafToBbIe 3anvch 1 YTEHWe.

Kak n B cratesx [1—4], ona naydyeHus

HOBOrO Ans Hac nepudgepwitHoro Moay-
na  MWKPOKOHTpONnepa CemencTsea
MSP430 — koHTponnepa FLASH-namsaTu —
PELLIMM KOHKPETHYIO NpakTU4ecKyio 3ana-
vy. Cozpanum Ha 6ase oTnanoyHon nnatbl
MSP-EXP430G2 LaunchPad ycTponcTso
KOHTPONSi COCTOAHWA AUCKPETHOrO AaT4m-
Ka 1 ynpaeneHus OByMS OCBETUTENbHbIMU
npubopamu. [epBbiit M3 HWUX OOMKEeH
WMETb [Ba COCTORHWUS — BKMIOYEHO W
BBLIK/IIOYEHO, a AN BTOPOro npeaycmoTpe-
Ha NnaBHas perynvposeka spkoctu. KoHT-
ponb 1 ynpasnenue pabotol ycTponcTea
ByayT NPoOM3BOANTLCS C NMOMOLLBIO KOM-

nelOTepa, NOAAUIEro cnepylouwe Ko-
MaHabl:

r — ONpenenvTs COCTOAHWE AaTHUKa;

| — BKAOYUTE NEPBLIN OCBETUTENEHBIA
npubop;

k — BBIKNIOYUTE NEPBLIN OCBETUTESb-
HbI Nprbop;

undppsl 0—9 — ycTaHOBUTEL SPKOCTbL
BTOPOro oceetuTensHoro npubopa npo-
nopuwoHansHo uudpe (0 — BrIKNOYEHO,
9 — makcumym);

S — 3anOMHUTE TEKyLlee COCToAHue
OCBETUTENBHBLIX NPUBOPOR B 3HEProHe-
3aBUCUMON NaMATM MUKPOKOHTpOnne-
pa.

MpoaHannanpyem, Kakme Mooy nm MuK-
POKOHTpOANepa NoTpebyioTes ana pelue-
HWUR NOcTasneHHown 3agayn. 4106wl onpe-
OEenaTh COCTORHWE Oartiuka, BKAYaTh U
BBIK/IIOYATE MEPBLIA MCTOMHWK CBETA, HYX-
Hbl AMCKpPETHLIE NOPTHI BBOAA/BLIBOAA,
paccmoTpeHHsbie B [1]. Ona perynuposa-
HUR APKOCTW BTOPOro WCTOMHUKa Byper
MCNONL30BaH annaparHelii moayns LM
Taiimepa 0, paccmoTpeHHein B [4]. Ona
CBAI3W C KOMMNLIOTEPOM NOTPEBYEeTCA MO-
Oynb yHWBEPCANLHOro npuemonepenar-
4MKa, PACCMOTPEHHLIA B [3]. [ns 3anomu-
HaHWSI COCTOAHUA WCTOMHUKOB HYXHO UC-
nonL308atk koHTponnep FLASH-namaTn.

Kak Buaum, BonbWUHCTBO Heobxoam-
MBIX MOZYNern MUKPOKOHTponnepa 6uino
W3YYEeHO paHee, WX WUCNoNb30BaHWE He
DOMXHO BhI3BATE TPYAHOCTEN. A BOT MO-
oyne koHTponnepa FLASH-namaty TOnNb-
KO NPeacTouT uay4uts. He Baaeasce rny-
60k0 B 0COBGEHHOCTU (YHKUMOHUMPOBA-
HWA 3TOro KoHTponnepa (noapobHo C
HUMW MOXHO O3HaKOMWTLCA B [5]), pac-
CMOTpUM €ero paboTy G TOYKM 3peHus
nonbL3osaTens.

Wtak, Bca FLASH-namaTe kaxpnoro
MWKPOKOHTpOnnepa cemeiictea MSP430
paspgeneHa Ha ABe 4acTu — OCHOBHYIO U
UHDOPMALUOHHYID. DYHKUWMOHUPYIOT
OHW COBEpLUIEHHO OAWHAKOBO, OAHAaKOo
pasnuuyalTcs pasmepamu CermMeHToB.
B ocHOBHOW NamaATh OHW cOopOepXxaT no
512 banT, a B HQOPMALMOHHOW — nNo
64 GanTa (3TO OTHOCUTCH K NOACEMEN-
cTBY MSP430x2xxx, B Apyrux noace-
MENCTBax pasmepbl CEermMeHToB MOryT
ObITE MHBIMK). 3anucuiBate WHGOpMa-
uuio Bo FLASH-namaTe MOXHO nopas-
pagHo, nobalTHoO wnu NOCNOBHO, HO
CTEPETE MOXHO TOJIbKO BECh CErmMeHT
LIENUKOM.

PaccmMoTpumM CTpYKTYPY vHbOopmauu-
oHHOW namsTn Bonee nogpobHo, no-
CKOJSbKY UMEHHO OHa NpeaHasHaqeHa ona
XpaHeHus NoNL30BATENLCKOW MHGOopMa-
uvn. B Heil umeloTca YeTkipe CerMedTa,
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koTopbie HaswiBalotca A, B, C, D. Oxn
3aHMMaT B afpecHoOM NpocTpaHcTee
cneayiowme obnacru:

A — 0x10B0—0x10FF,

B — 0x1080—0x10AF,

C — 0x1040—0x107F,

D — 0x1000—0x103F.

CermeHT A HECKONbKO OTNMYAETCA OT
ocTankHeIX, MOCKONLKY B HEM 3anucaHbl
3HAYeHUs KanubBpPOBOYHBIX KOHCTAHT,
HeobxoauMblx ANA TOYHOW YCTAHOBKW
4acTOThl BCTPOEHHOrO TAaKTOBOrO reHepa-
Topa. Mo ymonyaHwil 3anuck B HEro
3abnokupoBaHa. 3TOT CerMeHT TporaTe
He Bynem, NOCKONbKY KOHCTaHTE NPUro-
astes e Bynyuiei nporpamme.

Ana  ynpasneHWs  KOHTPOMNEpom
FLASH-namaT™M B MUKPOKOHTpOnnepax
noncemeinctea MSP430G2xxx npegHa-
3HaveHol peructpsl FCTL1, FCTL2 w
FCTL3. OHu wecTHaauatvpaspsaHsLie, Ho
B BOCEMb CTApLUMX pa3panos Bceraa aon-
XEH 3anUCLIBATLCHA Tak Ha3LIBAEMBIN
naponk 3anucu, paeHbiin 0xAS. Mpw no-
MEITKE 3anvcars YTo-HUbyabL ApYroe MuK-
POKOHTRONNEP NEepenaeT B TO Xe COCTOR-
HWE, 4TO W NPW BKNOYEHWW TIUTAHWA.
Yutaerca crapwmia 6aiT 3TMX perucTpos
scerpa kak 0x96.

PaccmoTtpum Bonee noapobHo pas-
pRALl YNOMAHYTEIX PErucTpoB, KOTO-
pele MmoryT notTpeboBaTLCA B AansHen-
WweM.

1. Paapsae peructpa FCTL1:

— WRT BknouaeT pexum 3anmcu Bo
FLASH-namats, ecnu oH paseH 1, wu
BBIKMIOYAET PEXUM 3anucwu, ecnu OoH
paseH 0;

— ERASE u MERAS coBMecTHO uc-
nonL3yKTes Ang Beibopa pexuma ctupa-
HUA. MoxeT BuiTe paspelleHo crepeTb
TONBKO OfMH CErMEeHT, TONbLKO BCE Ccer-
MEHTbLl OCHOBHOW NamATW wWnW BCe cer-
MEHTEl OCHOBHOW W WHGOOPMAUWMOHHOK
namaTy. lNocnegHwe ABa pexwma cooT-
setcTeylor MERAS = 1. lMockonbky ans
PeLUeHnA NMOCTaBfeHHOW 3aaayn OHW He
HY>XHbl, paccMaTpyearts ux He Byaem. Mpu
ERASE = 1 n MERAS = 0 nHuumanuanpy-
eTCH PEeXumM CTUpaHua OOHOro CermMeHTa.
Ana Toro 4yTobkl CTEPeTs 3TOT CEermMeHT,
HeobxoaMMO YyCTaHOBUTE ykasaTesk 3anu-
Ci Ha NODYIO AYENKY NaMATH BHYTPW HEro,
a 3aTteM BhINONHWUTL 3aNUCb NPOWU3BONb-
HOro Y1cna.

2. Paspsigbl peructpa FCTL2:

— FSSEL1 1 FSSELO 3apai0T UCTOHHUK
TakTOBOro curHana koHtponnepa FLASH-
namaTtu cornacHo taén. 1 (X — npo-
W3BOJILHOE COCTOSHUE);

Ta6nuua 1
FSSEL1 FSSELO WCTOUHMK
0 0 ACLK
0 o} MCLK
1 X SMCLK

— FN[5..0] 3apaot ko3pdULmMeHT ae-
NeHUs 4acToTel BeIOPAHHOrO WUCTOYHWMKA
TaKkTOBOrOo curHana B KoHTponnepe
FLASH-namsiTu, kOTOpbIA Onpegenserca
xak FN[5..0]+1. Hanpumep, npw FN[5..0]=0
oH paeeH 1, a npu FN[5..0]=0x3F — 64
BaxHO NOMHWTL, YTO YacToTa TakTOBOro

curHana nocne AeneHuns JomkKHa Nexarts B
wHTepeane 257...476 klu. B npotuBHOm
cnyyae pesynstart onepauuii ¢ FLASH-na-
MATLIO MOXET OKa3aTbCA Henpenckasye-
mbim. Bo Bpema BLINOAHEHWA 3aNUCK Un
CTUPaHUA BbIBPaHHbLIA UCTOMHWUK HENb3A
OTKNIOYUTL, NEPEBEAs MUKDOKOHTPOIIED
B PEXWUM MOHWXEHHOro aHepronoTpebne-
HUS.

Mo ymonusaHwio Ans TakTMpOBaHWA
koHTponnepa FLASH-namatu Bribpax
vctouHuk MCLK, a FN[5..0] = 2, 4To 3apa-
€T ko3hOUUMEHT OeneHus, paBHblid 3.
lMockonkKy TAKTOBasA YacToTa Npoueccopa
no ymonyanuio okono 1 My, To Takroeas
yactota koHTponnepa FLASH-namatu
npubnuautensHo pasHa 1000/3 =333 kI,
YTO BXOAWT B A0NYCTUMBIA UHTEPBAJT, NO3-
TOMY He ByaemM U3MeHATL 3TOT PErucTp B
B6yayuien nporpamme.

3. Peructp FCTL3 cogepxuT B OCHOB-
HOM CTaTyCHble paspsifbl, CUrHanuau-
pylolwMe © 3aHATOCTW KOHTposnepa
namsT¥ K ero pasnuyHelx cbosx, a Takxe
ynpaensaioue paspsas, No3sonsiouime
3KCTPEHHO 3aBepLuaTs onepauuy 3annucu
wnu ctupadusa. Mx Takxe paccMmarpuBatk
He 6ypem, cuuTan, HTO KOHTpOAnep
vcnpaseH W BCe Onepauuk BuINONHEHbI
KOPPEKTHO.

Ona 6yoyuein nporpammel noTpeby-
eTcs Tonsko paspag LOCK. OH 6nokupyer
onepauvu YTeHua U ctupanua FLASH-na-
MATY, ECNW B HEM 3anucaHa eguHuLa, unu
paspeLuaeT ux, ecnu 3anucad Honk. Ecnum,
0QHaKo, 3anucatb eaMHULY B 9TOT paspsan
BO BPEMS WCMONHEHUA kakon-nubo one-
pauun ¢ FLASH-namaTtelo, TO onepauus

Tabnuua 2

1 #include <msp430.h> 37 }UCAm'XBUF = _Lyls

2 38

3 char *Flash_ptrp; 39 else

4 40 UCAOTXBUF = 'N';

5 #pragma vector=USCIABORX_VECTOR 41 }

6 __interrupt void RX (void) I n

7 43 [dnt main(void)

8 if ((UCAORXBUF >= '0')&&(UCAORXBUF <= '9')) 44 {

9 { 45 WDTCTL = WDTPW|WDTHOLD;
10 TAOCCR1 = (UCAORXBUF 48)*1000; 46 BCSCTL1 = CALBC1_1MHZ;
11 UCAOTXBUF = . 47 DCOCTL = CALDCO_1MHZ;
12 } 48 PIDIR = BIT6|BITO;

13 else if (UCAORXBUF == 'r') 49 P1SEL = BIT1|BIT2|BIT6;
14 UCAOTXBUF=! ((P1IN&BIT3)>>3)+48; 50 P1SEL2 = BIT1|BITZ;
15 else if (UCAORXBUF == 'j') 51 P1REN = BIT3;

{
17 PlOUT |= BITO;
18 UCAQTXBUF = 'Y";

52 P1OUT = BIT3;
53 UCAOCTL1 |= UCSSEL1;

54 UCAOBRO
55 UCAOBRL

- 0;

20 else if (UCAORXBUF == 'k'") 56 UCAOMCTL = ucBRs_l;

21 { 57 UCAOCTL1 &= ~UCSWRST;

22 PlOUT & ~BITO; 58 IE2 = UCAORXIE;

23 UCAOTXBUF = 'Y'; 59 TAQCTL = TASSEL1|MCO;

24 } 60 TAOCCRO = 9000;

25 else if (UCAORXBUF == 's') 61 TAQOCCTL1=0UTMODO |OUTMOD1 | OUTMOD2 ;
26 62 Flash_ptrD = (char *) 0x1000;

27 Flash_ptrp = (char *) 0x1000; 63 if (*Flash_ptrp != OXFF)

28 FCTL1 = FWKEY + ERASE; 64 PlOUT |= (*Flash_ptrD++)&BITO;
29 FCTL3 = FWKEY; 65 if (*Flash_ptrb != OXFF)

30 *Flash_ptrD = 0; 66

31 FCTLLl = FWKEY + WRT; 67 TAOCCRL =((*Flash_ptrD++)<<8);
32 *Flash_ptrD++ = P1lOUT; 68 TAOCCRL += *Flash_ptrp;

33 *Flash_ptrD++ = TAOCCR1>>8; 69 }

34 *Flash_ptrD = TAOCCR1; 70 __bis_ SI{_reg15ter‘(5CGOICPUOFFIOSCOFFIGIE),
35 FCTL1 = FWKEY; 71 while

36 FCTL3 = FWKEY + LOCK; 72}



6yaer 3aBeplueHa HOpPManbHO W NUilb
nOTOM NamATk 3abnokupoBaHa.

B uenom, aTo BCe cBepeHus, Heobxo-
AvMble ans paspaboTku nporpammbi.
OcraneHoe Byger paccMoTpPEeHo Nno xoay
eé onucanus. TeKCT Nporpamme npeg-
cTaeneH B Tabn. 2. Kak u B NpeabiayLmx
cTaTbAx, NoApPobHO PaccMOTPUM TONBKO
T€ ero CTPOKW, KOTOpbIE euwle MoryT BeiTe
HE3HAKOMbI YUTATENAM.

B ctpoke 3 obusBnserca ykasatenb
Ha nepemeHHylo tuna char, xpaHswmin
agpec Tekywen sqenkmn FLASH-namatk, ¢
KOTOPOW MOXET NPOM3BOAMTLCA Onepa-
LUMA HTeHWA v 3anucu. M3 nmexn ykasa-
Tena FLASH ptrD BunHO, 4TO OH cnyxur
ans appecaumu cermedta D uHbopma-
LIMOHHOWN NamsaTu.

Co cTpokm 43 HayvHaeTca OCHOBHAasA
GyHKUMA nporpammel, HOCAWAS WUMA
main. OHa copepxut GNoK WHULManuaa-
Ly MMKPOKOHTPONNEpPa W BCTPOEHHLIX B
HEro YCTPOWCTB.

Crpoka 45 oTkNO4aeT CToOpoXesown
Tanmep.

Crpoku 46 n 47 zarpyxatoT kanubpo-
BOYHbLIE KOHCTAHTbl, Heobxogumele ons
YCTaHOBKM HacTOThl ucTo4HMka DCO pas-
How 1 My [2].

B cTtpoke 48 guieogsl P1.0 1 P1.6 kOH-
DUrypupyloTcs kak Beixoasl [1]. Ha otna-
AOYHOW nnate K aTum BeIBOAAM MOA-
KNIOYEHbl COOTBETCTBEHHO CBETOAWOALI
LED1 v LED2. OHu v GyoyT urpate pone
OCBETUTENLHLIX Npubopos: LED1 — nep-
Boro, a LED2 — eToporo.

B crpokax 49 v 50 BuiBoabl P1.1 n
P1.2 KOHPUrypupyloTca Kak nuHuy npu-
éma v nepegaqn uHdopmauun Moayna
YHUMBEPCANbHOro npUEMOonepenaTinka
USCI B pexxume UART [3], a BuiBog P1.6 —
kak Beixog LLUWM nepsoro Gnoka 3axeara
Tanmepa 0 [4].

Ctpoku 51 v 52 nogxnioyalT BHYT-
peHHuin peauctop K BeiBogy P1.3 u k
nocy MCTo4Huka nutadmna [1]. Ha otna-
Ao4HOW nNnate ¢ suiBogom P1.3 coeaute-
Ha kHoMka S2, koTopas ByaeT urpats ponk
[aTinKa, W ero CoOCTosHWE O0JKHA onpe-
LensiTe Nporpamma.

B ctpokax 53—58 npowuasopaTca
KOHPUrypaums v BKNIOYEHWEe YyHuBepcans-
HOro npuémonepepaTyuka B pexume
UART co ckopocteio 9600 Bopg, a Takxe
paspewaeTcs reHepauwsi 3anpoca npe-
PhIBAHUS MPU NPUEME KaXA0ro HOBOro
Gawra [3].

B cTpokax 59—60 raimep 0 HacTpau-
Baetcs Ha cyet ot 0 po 9000, a cTpokoin
61 ero 6nok 3axeara/cpaBHEHMA NEPeBOo-
ovtca B pexum UMM [4]. Yucno 9000
Bulbpado He cny4aiHo, 06 atom Byner
Bonee noapobHO pacckasaHo Huxe.

B crpoke 62 ykazarens FLASH ptrD
yctaHaenueaetca Ha agpec 0x1000
(HasaneHeI ans cermendTa D). Mogudn-
katop (char®) o3Ha4aer, 4To 370 ykasa-
Tenb Ha opHoGawToBylo sueinky. [lpu
NOCNOBHON 3anucu ero cneposano Gl
3ameHuTb Ha (int*). YToObI YTO4YHUTH,

MOXEeT N1 yKasbiBaemana nepemeHHas
WMETb 3HAK WKW HEeT, UCMOoNbL3YIT CooT-
BETCTBEHHO KNO4Yeeble cnosa signed u
unsigned. Hanpumep (signed int *), ¢op-
MUPYET ykasaTtens Ha Asyxbantosylo
A4elky, copepxawyw appyxbainToBoe
YUCJIO CO 3HAKOM.

B ctpoke 63 npoucxogar HTeHuwe
3HaYeHns, HaxXOORWErocA B A4YEnKe Mo
appecy, ykasanHomy FLASH ptrD, u ero
cpasHeHue ¢ OxFF. [leno B ToM, 4TO BO BCe
paspsiosl ctupaemelx aveek FLASH-nams-
TW 3aHOCATCS NOTMHECKUE EOuHULLL.
Moatomy, ecnu cyuTaHHOE 3Ha4eHue
COCTOWT M3 eAuHKLL BO BCEX pa3papax, To,
CcKOpee Bcero, a1a ayeiika beina cTépra, u
WCNoNL30BaTh €€ COoAepXnMoe Henbad.
MNoaTomMy cMBICH paccmMaTpUBaeMon CTpo-
KW CReaylowmin: ecnn Tekyulas s4einka
FLASH-namatn He Owina crépra, TO
BbINOMHWUTE CTPOKY 64, MHa4ye He BeINON-
HATL ee.

Crpoky 64 nonpobyem pasnoxuts Ha
cocraensiowme, 4Tobel pasobpartbes, 4To
B HEW NpouexoauT. Havano NoHATHO — ¢
copepxumeim pervctpa P1OUT norude-
CKW CYMMUWPYETCH HEYTO, Haxoasauleecs B
npasoil 4acTu BblpaXeHws, a peaynsrar
3anMCLIBAETCSH B TOT Xe perucTp. 3anvcb
*FLASH_ ptrD++ 03Ha4aer, 470 nocne c4u-
ThIBAHWA M3 NaMATY 3HAYEHUR, XpaHaLLe-
rocs no ykasaHHOMY ajapecy, 3HaqeHue
ykasaTtens yBenumuuMBaeTcs Ha eauHuLy,
Nocne Yero OH yka3blBaeT yXe Ha Cneayio-
uyo A4enky. Onepaumns &BITO B paHHOM
cnyvae o3Ha4YaeTr nopaspspiHoe fnoruyde-
CKOE YMHOXEHWE CHWTaHHOro W3 peru-
ctpa P10OUT 3HaveHus Ha npegonpepe-
NEHHy10 koHcTauwTy BITO 3710 HyxHO,
4TOBBI M3MEHANCH TONLKO MNaaWuA pas-
pag pervuctpa P10OUT, oreedalowmin 3a
cocTosHue ceeToguoga LED1.

Wrak, aueiika FLASH-namaTu ¢ agpe-
com 0x1000 copepXuT Npy3Hak cocTos-
HUA, B KOTOPOM A0/MKEH HAXOOWUTHCA CBE-
Toavop LED1. Ecnu mnagwui paspsg
aTon suenkn pased 1, To ceetoauopn By-
OeT BKMO4YEH, B MPOTUBHOM cnyyae —
BbIKJIIOYEH.

Crpoka 65 ananoruyHa ctpoke 63, HO
B HEW NpOBEPAETCA COOepXVMOe cne-
OyoLen Aauenkn.

B cTpokax 67, 68 npoucxonaT YyTeHue
HaiToB 13 ABYx NOCNefoBaTeNbHbIX AYEeK
FLASH-namsitn (c appecamu 0x1001 wu
0x1002) v 3arpyaka ux 3Ha4YeHuin B pe-
ructp TAOCCR1, oTBevyaiouiMin 3a CKkBax-
HOCTb umMnynbcoe LWM. Mpuyém B nep-
BOW A4ENKE COOEPXUTCS cTaplumin BanT, a
BO BTOpOW — mnapwmnin. 3anuck <<8 B
cTpoke 67 03Hayaer, 4To cyuTaHHoe W3
namMaTh 3HavyeHne CABUraeTcH Ha BOCEMb
paspsaoB BNEBO — MNEpPeMEeLlaeTcs B
cTapLunia bainT.

Crpoka 70 oTknio4aeT Hewcnonbaye-
MbIE WCTOYHWKW TakTUPOBaHWA KU cam
MOAyNb LEHTPankHOro npoueccopa, a
Takxe paspeluaer npepsisaHus [2].

Crpoka 71 obbsBnaeT 6eckoHeyHbIiA
UUKN, B KOTOPOM MWKPOKOHTpOnnep

HaxoouTcs A0 NOAyYeHWs 3anpoca npe-
peiBaHua ot Gnoka USCI n B koTOpbii
6ynet BoaBpauwartscs nocne obpaboTku
atoro npepsieaduda. Cnepyer obpatutb
BHUMaHWE, 4TO O6bSABNEHHLIN B CTPOKe 5
BEKTOP MpepbiBaHus no npuémy baitra
Ha3wiBaetca USCIABORX VECTOR, &
OT/IMHME OT BEKTOpa MpepsiBaHus no
roToBHOCTKM kK nepepayse USCIABOTX
VECTOR.

B cTtpokax ¢ 7 no 41 onvcax 06pabot-
4Kk 3anpoca npepsisaHus ot USCI.

Crpoka 8 npoBepset, SBNAETCA nu
NpuHATBIA BainT uudpoin ot 0 o 9. Undps
B3ATHl B KaBbI4KK, MOTOMY 4TO OHU Mnepe-
[AKTCA KaK CUMBONEl — WCMNONL3YIOTCA WX
konkt ASCII, a He 3HaqeHus.

Crpoka 10 3zaHocur B pervucrp
TAOCCR1 npuHATOE 4MCNO, PABHOE Npw-
HATOW uUudpe, ymHoxeHHoW Ha 1000.
BeiuvTasve 48 wa kopa ASCIl tpebyetcs,
4T06Ll Npeobpa3oBaTte €ro B COOTBET-
cTByiOLlEe 4ucno. Tenepe CTAHOBUTCA
MOHATHO, No4Yemy B cTpoke 60 B peructp
TAOCCRO 6uino 3aHeceHo 4ucno 9000.
370 MakcumanekHoe 3HaveHwe, KoTopoe
MOXeT OuiTe 3aHeceHo B perucTp
TAOCCR1 B peaynstate BbiNONHEHWA
ctpoku 10.

B cTrpoke 11 B nepenawowmin pernctp
moayna USCI savocutca kog ASCI cum-
Bona Y. OH CnyxuT noaTBepxaeHUem
TOro. Y4TO KOMaHga NPUHATa U UCNonHe-
Ha.

Crpoka 13 nposepsieT, nNpuHATa NN
byksa 'r'. Ecnu pa, 10 B cTpoke 14 B
pervctp nepepa4n UCAOTXBUF zavocut-
CH KOL, COCTOAHMA KHOMKKM S2 ('1" — Haxa-
Ta, '0" — He Haxara). Onepauvm Buaa
P1IN&BIT3 yxe HeogHOKpaTHO BCTpeYa-
nuck. B gasHOM cnyqae Tak npoBepsioT,
paseH nu TpeTuit paspan peructpa P1IN
eguHuue. Peaynsratom 3T0W onepauvmn
MOXeT ObITk YMCNO BOCEML (KHOMKa He
Haxara) wnu HoNb (KHOMKAa Haxarta).
ChoBuHYB €ro Ha Tpu paspaga Bnpaso
(onepauus >>3), NOrMYecKn MHBEPTUPO-
Bas (onepauws !) u yeenuums Ha 48, nony-
yum TO, 4TO Tpebyetcas — kom ASCII
uncdpe ‘0" van "1’

B crpoke 15 npoeepsieTca, NpuHATa
nu Bykea 'j|'. Ecnu ga, To cTpokoi 17 Brnio-
yaetcs ceetogwopn LED1, a ctpokon 18
OTNPaBNAeTCs NOATBERXAEHUE MCNONHE-
HWS KOMaHOb!.

Ctpoku 20—24 aHanoruyHel CTPOKam
15—19, HO nNpoBepseTcs, NPUHATa x
bykea 'k’, a ceetonvon LED1 seiknioyaer-
cs.
B crtpoke 25 npoeepsietcs, npuHATa
nu byksa 's’. Ecnu ga, TO BbINONHAOTCH
CTPOKn 26—38.

Crpoka 27 ananorvyHa cTpoke 62,

B cTpoke 28 ycraHaenuBaeTtcs enu-
HWUYHOE 3HayYeHue paspsga ERASE pe-
ructpa FCTL1, 4To paspeisaeT BeinonHe-
HWEe npeacToslein onepauuu cTupasus
copepxumoro cermenta D. MNpegonpene-
nenHas koHctaHta FWKEY — naponb
3anucu OxA5, 0 KOTOPOM LUNAa peyb BeilLe

r
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W KOTOpLIM cneayet nobasnats KO BCEM
KO[AaMm, 3arpykaembiM B PETMCTPRI KOHT-
ponnepa FLASH-namsTu.

Crpoka 29 obHynser Bce paspsagsl
peructpa FCTL3, B ToM 4ucne paspsn
LOCK. 3tum paspelainTcs onepauum
3anucu n ctupanus FLASH-namsatu.

B ctpoke 30 BeINONHAETCA (PUKTUB-
HaA 3anuck HYNA B A4YelKy C aapecom
0x1000, npuHapgnexaulyo cermeHTty D,
4eM 3anyckaeTcs ero nonHoe crupa-
HUEe.

B cTpoke 31 3anuckiBaeTcs eguHuLa
8 pa3psag WRT peructpa FCTL1, yTo pas-
pewaer 3anucek Bo FLASH-
namsaTh.

B crpokax 32—34
BbIMNONHAETCH 3anUCh B TPU
nocnefosartesnbHule A4ein-
ku FLASH-namaTu cHavana

Lagnchi’ad

HOW nnare 4Yepes BupTyanoHeit COM-
nopt ¢ NoMOLLLIO nporpaMmsl
HyperTerminal unu avanoruydoin. O Tom.
Kak aTo genaetcs, NnoapobHO HanwcaHo
B [3].

Mocne ycTaHOBAEHWA COEAVUHEHWS
nposepsaem paboty nporpammel. Haxu-
Maem no o4epenv knasuium j U k Ha kna-
BUaType Komnetotepa. MNpu atom ceeTo-
nvopn LED1 ponxeH BKNIOYWUTBLCH, 3aTem
BHIKNIOYUTLCH, @ B OKHE MPUEMA TepMU-
HanbHOW NPOrpamMmel AONXHbLI NOABUTLCSA
nee bykebl Y. 3aTem HaxXumaem Ha Knasu-
wy r. B okHe pomkHa noseuThes umdpa 0.

——
HyperTerminal

D@ 3 OB &

3anMce B HEE He rapaHTupylTca. a
pe3ynsTaTt BhINONAHEHWA 3TUX Onepauuii
MOXeT ObiTb HENpeackasyeMbIm.

Bo-BTOpbLIX, HYXHO He 3abbiBaTe CTU-
patk Beck cermeHT FLASH-namsaTi nepen
TeMm, Kak nepesannceiBath B HEM XOTs Okl
oowH paspsg. Cneunduka aton namaTn
TakoBa, 4TO B PEXWME 3anicu MOXHO
M3MEHUTE cocTosHWE nwboro paspspa
noboi e€ AuerKK TONBKO C eAuHULLI Ha
HOMb, HO He HaobopoT.

B-Tperbux, HYXHO TOYHO 3HaTh OBBLEM
3anuceiBaeMon  uHdpopmMauun, uHave
MOXHO BIMTW 33 rpaHuLibl TEKYLLIEro cer-
MEHTa W 3aTEPeThk BaXHyio
uHpOPMaLMIO, XpaHALLYIoCs
B cOCeaHeMm.

B-ueTtBepThiX, BaxHo
BCErga c NoMoLLEI0 paspsaa
LOCK sanpewiats 3anvce w

COOEPXUMOro perucipa

ctupanne FLASH-namsatu

P10OUT, zatem crapwero
bawra peructpa TAOCCR1
(ans aToro cogepxumoe
perucrpa casuraeTcs
BMNpae0 Ha BOCEMb Pasps-
[0B) W, HAKOHELl, COOepPXu-
moro wmnapgwero 6Gawnta

Bpesa noaxmogersa: 0:01:17
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HEMELIEHHO nocne 3asep-
WEeHWA 3TUX onepauun,
] NpenycMoTpeHHbIX  npo-
w | rpammon. 310 NpeaoTepa-
2l TUT MNOPHY COAEPXUMOro
" namaTy BCNeacTewe cny-
' YalHBIX BHELHWX BO3AeNn-

atoro peructpa. Ctpoka

34 otnuyaeTcs OT npebi-

Lyuimx TEM, H4TO B HEW HE YBENWYMBAETCA
3HaYeHWe yKkasarens, NoCKONbKy He nna-
HUPYETCS HWYEro 3anuckelBatk B Mocne-
Ayioume s4YenKu.

Crpoka 35 obHynset paspag WRT,
3anpelas onepauuio 3anucu, a B cne-
AYIOulen CTPoKe 3anucLiBaeTcs eguHuua
8 paspsag LOCK. B peaynsrare octaercs
pPaspellEHHBIM - TONBKO HTEHWEe W3
FLASH-namsaTu.

Crpoka 37 oTnpasnser NoaTeepxXae-
HUWE YAAaYHOro 3aBepLueHns onepauun.

Ecnu npuHATHIA CUMBON HE ABARETCA
HU OOHMM W3 NEepeyYucNeHHbLIX Bbllue
KOLOB KOMaHg, To cTpokon 40 no
uHTepdency oTnpaensercs Oykea 'N° —
NPU3HaK TOro, 4TO KOMaHaa He pacno-
3HaHa.

Mepeingem k npaktuke. O TOM, KaK CO3-
fasatbh W HacTpawBaTb HOBLIA NPOEKT,
noapo6Ho HanwucaHo 8 [1]. EguHcTBEHHaRA
0cODEHHOCTL 3aK/K4aeTCA B TOM, HTO,
Bbibpae nyHKT meHio "Project — Options”,
Heobxoovmo nepentu Bo Brknagky "FET
Debugger”, Tam BubpaTte 3aknaaky
"Download” » B8 none "FLASH Erase”
oTMeTUTE NyHkT "Erase Main Memory".
310 Heobxogwmo cpenatk, NOTOMY HTO
WHa4ye npu 3arpyske HOBOW NporpamMmel B
MWKPOKOHTPONEp cTupaeTcs kak oblias,
Tak U MHQOPMaUUOHHAA NaMSATE U YHUHTO-
XKAeTCH BCE, COXPaHEHHOE nonb3oBaTe-
nem.

Mopgknw4Me OTNapoyHylo nnaty K
USB-nopTty, BuINONHAEM  KOMaday
"Download and Debug”, komnunupys
nporpaMMmy 1M 3anucbiBasi nosy4eHHbI
WCMONHAEMBIN KO B NaMATh MUKDOKOHT-
ponnepa. lNocne 3anycka nporpamme
HEODX0AMMO NOAKNOYUTLCS K OTNaaoM-

Ecnu HaxaTb Ha Ty Xe Knaswuwy r, yaep-
XKMBAA HaxaTtoW KHoOnky S2, TO B OkHe
nossutca undgpa 1. Haxumas nocnego-
BaTeNbHO Ha KNasuwm ¢ undgpamu ot 1
0o 9 n obpatHo go uudpsl 0, Habnopa-
eM, Kak ApkocTe ceetoauoaa LED2 sos-
pacraeT Ao Makcumyma, a 3aTem CHuxXa-
eTca Ao Hyns. B oTBET Ha HaxaTtus Apy-
rux Knasull (KpOMe S) B OKHE A0MXHbI
nossnaTecs Gykebl N.

To, 410 6Gypet otobpaxeHo B OKHe
npuema nporpammbl Hyper Terminal,
AOAXHO NpuBAMauTensHo COOTBETCTBO-
BaTk PUCYHKY. ECnu nnara Ha Bce KoMaH-
ALl oTBeyaeT N, cnenyer npoBepuTs,
BKJIONEHA NW aHFNMWINCKan packnaaka kna-
BMaTYPLl W HE Haxata nu knasuwa Caps
Lock.

YcTaHoemB noboW pexum (Hanpw-
mep, Bknw4MB ceetopuopn LED1 w
3apaB TPEThIO CTYNEHb APKOCTW CBETO-
avopga LED2), MOXHO HaxaTb Ha KNasu-
wy s, 417066l 3aNOMHUTL YCTAHOBNEH-
Hblil pexum Bo FLASH-namstu Mukpo-
KOHTpoNnepa. Tenepb MOXHO 3aKpbITh
HyperTerminal, 3aBepwnTtb OTNagky w
OTKNIOYUTE OTNAA0YHYIO NAaTy OT KOM-
neloTepa.

Ecnu npy MNOBTOPHOM BKAKOHYEHWUW
nnarel COxpaHéHHun Bo FLASH-namsatwn
pexum paboTsl CBETOAWOOOB BOCCTAHO-
BUTCH, 3HA4YUT, BCA CO3[aHHan nporpamma
paboraeTt npaeunsHO. Kak smaum, pabota
¢ FLASH-namarsio He Tak yX CNoxHa v
BMOSIHE JOCTYNHA Ang noHumMadwsa. Hapo
NWLLE NOMHWUTE U COBMIOAATE NEPEYMCTIEH-
HBIE HUXE OrpaHuyeHns.

Bo-nepBbiX, HanpsxeHne nNuTaHua He
ponkHo OuiTe meHee 2,2 B, vHaye Hop-
manoHoe ctupanue FLASH-namstu w

CTBUWIA.

B 3aknioyeHue xo4ercs
OTMETUTL, 4TO MCNONL3YA NPEANoXeH-
HYI0 NPOrpaMmMy Kak 0CHOBY W fobasue B
Heé 06paboTky Apyrvux KOMaHa v nepe-
pavy uHdbopmauun, cobpaHHyio noa-
KmoYeHHsiMu Kk LaunchPad patqvkamm
TeMnepaTypsl, BNaXHOCTW W OCBELEH-
HOCTU, APYrMx GU3NHECKUX BENWUHUH,
MOXHO npeBpatute LaunchPad B yHu-
BEpPCanbHblil MHTEphenc mexny Kom-
MbIOTEPOM W BHELWHUM Mupom. O6nacte
NPpUMEHEHUs Takoro ycTpowncrea orpa-
HUYMBaETCA NuMbL daHTasmen NonL3o-
BaTEnNns.

NUTEPATYPA

1. Cokon C. MukpokoHTponneps MSP430.
MNepewie warw. — Paguo, 2012, Ne 12, c. 43, 44,
2013, Ne 1, c. 47—49.

2. Cokon C. MuxkpokoHTponneps MSP430.
CHuxaem awepronorpebneque. — Paguo,
2013, Ne 2, c. 49—51; Ne 3, c. 51, 52.

3. Cokon C. MukpokoHTponneps MSP430.
HeobuuHeIR TEpMOMETD. — Paguo, 2013, Ne 5,
c. 48—50; Ne 6, c. 51—53.

4. Cokon C. MukpokoHTponneps MSP430.
CeHCOpHBI PEerynsTop APKOCTH CBETOAWMO-
pa. — Papwo, 2013, Ne 7, ¢. 49, 50; Ne 8,
c. 53, 54.

5. Cemencieo MWKPOKOHTPONNEPOBE
MEP430x2xx. ApxuTexkTypa, nporpaMmuposa-
Hue, padpabotka npunoxeHuwia. Mep. ¢ aMm.
Esctudeesa A. B. — M.: Oonaxa XXi, 2010.

=l
Or1 pegaxkywn. Qaunel npoekra control,
coaepxallero PAaCCMOTREHHYIO B CTaTLE MPo-
rpaMmy, HaxogsTcR no agpecy ftp://
ftp.radio.ru/pub/2014/03/control.zip Ha
Haiem FTP-cepsepe.
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Banepuio npueena 6abywka, kotopas
B TO Bpemsa pabortana Ha leHaeHckom
TenesngeHun. Bl poeenock npuHUMarth
y4acTue B NOArOTOBKE penopTaxa o nog-
poctkoBom knybe "WMmnynec” (punwan
Mexsenckon CAKOCTLU no papuo-

E-mail: mail@radio.ru

8 Mapra —/npgas3grHmnK BeCHbI

Banepus lNepwuHa —

YyeMnNMUMOHKa Mupa

3arem OblNM YEMNUOHATH MUpa B
Leeinuapun (2012 1) e Bonrapum (2013 r).
Ha X| vemnuonare mupa B bonrapuu oHa
B MOCNeAHWIA pas BeICTynana B KaTero-
pun pgesyiuek 0o 16-tu net. U3 Boposua
Banepus npveeana oaHy 3010TYO W NATL

Nno CKOPOCTHOM paguortenerpagumn

Onera TAKOYAKOBA, r. lNeH3a

PymbiHMKM. HO BpemeHu Ha NoAroToeky
eLle JoCTaTo4HO.

He Tak gasHo Banepuu 6uino npuceoe-
HO 3BaHwne mactepa cnopta Poccun. OHa
OBYKpaTHas 4emMnuoHKa mupa M MHOoro-
kpaTHas nobeguTensHNLA W NMPU3Ep nep-
BeHCTB Poccui, BCepoCCUACKKMX

cnopty). [pyxeckas atmocdepa,
LeneycTpeMnEHHOCTL MankyuilLex u
[EeBYOHOK, 3BYKW "MOP3fiHKW™ 3a-
WHTEpPECOBANW €€, W OHa pewwuna
NOKa3aTh 3TOT KNyb BHy4KE. ..
MNepesie copeBHOBaHWA, B KOTO-
puix Banepuws npuHsna y4actue,
ObINK yKe Yepe3 HEeCKONLKO Mecs-
LIEB MOC/Ie TOro, KaK OHa NpUCcTynn-
na k uayueHuio tenerpadgHon asby-
kn. 310 BbINKM TPAAWMLMOHHBLIE 06-
nacTHele copeBHoBaHus "OTKpbITHE
roga" Ana oHbIX CNOPTCMEHOB.
Banepus 3aHsna nepsoe MecTO B
Kateropum OeBoYeK, U C TOW nopel
PaaMocnopT CTan YacThio €€ XW3HN.
MepebiMU BbIE3AHBIMKU COPEBHO-
BaHuaMKU OnA Heé Geinu Bcepoc-
CUICKWEe copeBHoBaHwA B Bopo-
HEXE — OHAa TOrAa Yxe BhicTynana
3a cbopHyilo komaHay MenaeHckon
obnactn. MIMeHHO Bble3gHble CO-
peBHOBanua nomornu Banepuu
Habpatbea oneiTa. Beas oavo neno,
KOroa COPEBHOBaHWSA MPOXOOAT B
POOHOM rOpPOLE CPEenw TEX, KOro Thl
XOpOLWO 3Haelk, W COBCEM ApPYroe,
KOraa npuesxaellb B ApYrow ropoa,.
MoTtom nownu copeBHOBaHWA
6onee BLICOKOrO YPOBHA. 370,
npexae BCEero, 4eMnuoHaTel Mmupa |
No CKOPOCTHOM paguotenerpaduu,

Banepus lMepwuHa v e€ Harpagsl.

copeBHoBaHWi, nepeeHcTe [eH-
3eHckoun obnactu. Banepus neax-
Ol naypear npemuM B pamkax
NPUOPUTETHONO HaUWOHANLHOTO
npoekta "O6paaoeBanue” ana
NOANEPXKM TanaHTIMBOW MONO-
LEXK, yTBepXaeHHoro Ykasom
MNpeaunenta PO,

A BOT Kak OHa OTBETWNa Ha
sonpoc: "Kakwe nniocel umeert
YEenoBek, 3aHUMAaILIMACA pagno-
crnoptom?”

"KoHe4Ho, B nepeyio o4yepeak
3T0 BO3MOXHOCTE CAMOpEeannao-
BaTbes. Eulé 8 nosHakomunace co
MHOMMMK CnopTCMEeHamn 3a rpa-
HULEN 1 B Hawel cTpade Tenepk
y MeHst HamHoro Goneble Apysen.
4eM [0 Hayana 3aHATWIA pagwo-
cnoptom. Takxe s 3Hal, NPUXoas
Ha TPEHWPOBKY B MOOPOCTKOBLIN
knyb "Mmnynbc”, 4To MHe Bcerpa
NOMOryT B pPELIEHU MouX Npob-
nem v AanyT XOpOoLwwiA COBET Mo
nobomy Bonpocy. Mel NOCTOSIHHO
3aHMMAaeMCs MOABUXHBIMW BUOA-
MW CNOPTA Kak 3uMON, Tak M
neroMm. Hanpumep, aron aumon A
BMEpBbIe BCTana Ha KOHLKW. 5 yxke
npobyio paboTtatk ¢ AETEMW, HTO
| nomorno mHe B Beibope npodec-
J cun. Mbl y4acTByemM BO BCEX KOH-

B KOTOpeix Banepusa npuHumana
y4acTve B coctase cBopHOW KomaHAabl
Poccuiickoin @epepaunn. lNepswie eé
copeBHOBaHua 3a npepenamu Poccun
npoxogunu B8 fepmaduu (2011 ). Ona
NpUaHaeTca — BhINo O4eHb CTPALLHO, HO
yCrokaneano To, HT0 PAAOM Haxoounce
Te Noau, Ha KOTOPkLIX OHa BCeraa paBHA-
nace. W B nepeyio ouepens 3TO eé Tpe-
HEP — 3acCNnyXeHHkl MacTep cnopTta
Poccun 3neBupa AploTKuHA.

cepebpaHbix meganein. B atom rogy yem-
nuoHaT EBponsl No CKOPOCTHOW paguoTe-
nerpacdun byaeT NpoxoauTs B ceHTabpe B
YepHoropuu. Ha aTux cCopeBHOBaHWAX OHa
cHOBa Byner npeactaensite PoOCcUnckyo
depgepauunio, HO YXXe B Cneayiouleil Bo3-
PacTHOW KAaTeropun — KHWOPKK Ao 21 ro-
na. B aton kateropun COpPEBHOBATLCH
6yAer HenpocTo — MHOM0 CUNBHBIX
crnopTcmeHok 13 benapycu, bBonrapuu,

Kypcax ana AeTen 1 MONoAeXu,
pucyem, Noém 1 soobLie ymeem MHOroe.
Jymaio, 4T0 Henosek, NpULLEOLINIA K HAM B
knyd, HangeT ana cebs 04eHbL MHOro UHTE-
pecHoro wu yenekarensHoro. B 1o Bpems,
KOrOa A TONLKO HaYMHana 3aHWUMaTbes, Y
MeHSs BbII0 MHOTO ankTEPHATUBHEIX BApW-
aHToB 3aHaTMi. Ho s Bwibpana paguvo-
cnopT ¥ gaxe ecny Bl MHE NpencTaBu-
Nack BO3MOXHOCTbE M3MEHWUTL POL 3aHA-
TWiA, A Bbl OCTABMNA BCE TaK, kKak ecTk.” M
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0O HopmartueHoi 6ase
nobutensckon cnyxonl

CoBpemMeHHyI0 HopmaTueHyio baay, pe-
TYNUPYIOWYIO WMCMoNb30BaHWe papuo-
anekTPoHHbIX cpepcte (P3C) nwobutens-
CKOW CNyx6kl, COCTABNAT [OKYMEHTHI
[ocynapcTBeHHON KOMUCCUW MO PaauoYac-
Toram (FKPY), npukassl MUHKOMCES3W 1
oTaensHble nonoxeHus Kopekca ob ag-
MWHWUCTPATUBHLIX NPaBoHapyLeHuax: Pe-
wenue NKPY ot 15.07.2010 Ne 10-07-01
[1], Pewenue FKPY ot 10.03.2011
Ne 11-11-03 [2], yacTn 1, 2 1 8 Mpukaza
MuHkomceaam ot 12.01.2012 Ne 4 [3] un
MNpukaz Munkomceasu ot 26.07.2012
Ne 184 [4], a Takxe craTtes 13.4 Kogekca
06 aaMUHUCTPaTUBHBLIX NpaBoHapylle-
Huax (KoAl) [5].

Pewexnuvem TKPY ot 15.07.2010
Ne 10-07-01 BblgeneHsl NoaockLl 4acToT,
KOTOpPbIE MOTYT ObITE MCMONL30BaHLI NI0-
BUTENLCKUMKU PAgMOCTaHLMAMMI, 8 Takxe
onpegeneHsl YCAoOBUA WX MCNonk3oBaHus. B
Pewenun NKPY nog4epkyeaeTcs, 4T0 Hau-
6onee 06LIECTBRHHO 3HAYUMBLIMKW Hanpas-
NeHVsaMU OesTensHoOCTY pagvoniobureneit
ABNAETCA UX yyacTue B paboTax nNo npeoao-
NEHWIO MOCAEACTEUA CTUXMIAHBIX BepcTBun
¥ NO NOAroTOBKE K Y4acTWio B Takux pabo-
Tax, ydactve paguoniobutenein B HYemnuo-
Harax Mvpa v apyrux odurunansHeIX Criop-
TUBHbBIX MEPOMPUATUAX NO PaguocnopTy, a
TaKXKe PasBUTUE TEXHUHECKOrO TBOPHECTBA
MmeHHo 3Toro ot paguonibuTenei oxuaa-
€T POCCUIACKOe rocyAapcTeo, NpenocTas-
na8 UM ONR MCNoNb30BaHWs BECLMA Orpa-
HUHEHHBIA PAOVOYaCTOTHEIN pecypc.

lMpw aToM aaAMUHUCTPALWA CBA3W yCTa-
HOBWAA PSAO YCNOBWIA, Npw cobmogeHun
KOTOPbIX MOXET BbiTb UCNONL30BaHa No-
bButensckan paguocTaHums. OCHOBHBIX U3
HWX YETHIPE.

MNepsBoe ycnoeue — Hanuyue y pagvo-
nburens aKkcnnyaTauuMoHHON 1 TeXHUHe-
cKou kBanudukaumm

BTopoe ycnosue — COOTBETCTBUE TEX-
HUHECKUX XapakTepucTuk MoBuTenscKon
paguocTaHuni TpeboBaHWAM, yKasaHHLIM
B npunoxeHuax Ne 1 u Ne 2 PeweHus

KP4, koTopbie onpenensioT Makcumans-
HYIO HecTabunbHOCTL 4aCTOTHl, Makcu-
MaNkEHO OONYCTUMBIA YPOBEHL BHENONOC-
HbIX 1 NOBOYHBIX M3NYHEHWIA U T. N,

Tpertbe ycnoBue — Kaxabli pOCCUIA-
CKWiA paaMontobuTens A0NMXeH UMETk CBA-
perenscto 06 obpasoBaHW NO3LIBHOMO
curHana nobutensckoi paguocTaHLMm 1
WUCMNONL30BATL B CeaHcax CBA3W Mepco-
HanbHBIN NO3bIBHON.

YeTBEPTOE YCNOBME — KaXA0Ee paguo-
BNEeKTPOHHOE CPEeACcTBO paguoniobutens
[OMKHO BbiTh 3aperucTpUpoBaHo B Tep-
puTOpUHanksHeX opraHax PockomHagsopa.

B 2011 r. Pewenuem M’KPY Ne 11-11-03
YCI/IOBMA WCMNONb30BaHWA BbIAENEHHbIX
nonoc paguoqactor Beinu NpuBeaeHsl B
MakCUMankHO BO3MOXHOE COOTBETCTBUE
C 4acToTHEIM nnadom IARU 1-ro pawoHa,
YTBEPXKAEHHBIM Ha KoHdepeHumu IARU B
CaH Cutn (HOAP). CoenaHo ato 6bino B
cBs3u ¢ obpauieHnem 8 FKPY v npu Heno-
cpeacTeeHHoM y4acTum Colo3a pagmonio-
Butenei Poccun.

Pewenne N'KPY 2011 . cogepxut ewe
OAHO BaXHEWNLWee nonoxeHue: AQMUHACT-
pauus ceasu PO obbsaBuna 0 npyvcoeam-
HeHun Kk pexomeHpauu CEMT T/R 61-01,
4TO [an0 BO3MOXHOCTE POCCUMICKUM
pagvonioburensm 6e3 odopmieHus Ka-
Kux-nbo AONONHUTENBHBLIX [AOKYMEHTOB
pabotate B adgupe BO BPEMA KpaTKoBpe-
MEHHLIX BU3WTOB B OpYyrue CTpaHbl, Npu-
HABLUME 3Ty PEKOMEHOALWIO.

B 2012—2013 rr. MUHKOMCES3b BhIMY-
CTWUNO TPWU NpUWKa3sa, perynupyowmx nena-
TENBHOCTL NioBuTensckoit cnyxbel B
Poccuiickoin Depepaumn.

12 anBaps 2012 r. 660 nognucan Mpu-
ka3 Ne 4, ycraHaenueawuMii NMOPAAOK
obpa3oeaHns MNoO3bIBHBIX CUrHANOB Ans
0Ono3HaBaHus paano3aNeKTPOHHLIX CPEACTB
rpPaxaaHCcKoro HasHa4yeHus, B TOM Jucne u
B nioburensckon cnyx6e. MNpukazom Geina
yCTaHOBNeHa CTPYKTypa No3biBHLIX CUrHa-
NOB NOCTOSIHHOrO W BPEMEHHOro UCNOoNb-
30BaHug. [pyM 3TOM NO3LIBHBIE CUrHAML!
HOPMUPYIOTCA B 38BUCUMOCTU OT pPervo-
Ha, B KOTOPOM PacnonoXeHa PaguocTaH-
LMK, 8 TaKXKE OT KBanUKALWMOHHON KaTe-

nonodOutTenbckaa cnyxoa

B nocnegHee spems 8 PP npuuaT pag HOPMaTHBMEIX aKTos,
PErynMpyioLnX HCNoNb3oBaHwe NMoBHTEeNsCKNX PaguoCTaHLmWi,
HU3MEHMJICR NOPROOK NONYHEHUS PAa3PeLlunTEeNibHbIX JOKYMEHTOB
paguonbuTened, a Takxe BnA 3TUX [OKYMeHTOB. BonbLias
pabora no MoQroToBKe HOPMATMBHBLIX AKTOB [MpoOBEeAeHa
DegepanbHbiM rocyfapCTa8eHHbIM YHUTAPHLIM APERnpUITHEM
“nasrHbil paguoYacToTHelAd yeHTp"”. Mber o6parunuces K pykoBo-
AuTeno genapraMeHTa MOPCKOW, TEXHONMOrMYeckKoum v mobun-
rensckos pagwoceasn Pryrl "reqdy"” P. W. fanyuy c npocsbosn
pacckazarts 00 H3MeHeHNaX B HOpMaTHBHoO#H Baie nioburensckon
pagwocnyXxbsl, KOTOpbIe NPOM3OWM 3a nocrnegHwe rogel, a
raKme O TOM, Kakve U3MEHEeHUN MOryT OMUAaTh POCCUICKUX
pagvionioburenes B Gnuxaniwem Gyayuiem.

ropvi paguoonepartopa. Beigenexs 6no-
KW MO3bIBHBIX CWUIrHaNOB BPEMEHHOro
MCNOMb30BaHWA ONA Y4ACTHWKOB CNOp-
TUBHBIX COPEBHOBAHWW, OCTPOBHBLIX W
aHTAPKTUYECKUX IKCNEOMLMA U T. M.

MNpukaa Ne 4 sctynun B cuny 1 MioHs
2012, n B 3TOT Xe AeHb NpeanpuaTua
panuo4acToTHON cnyxbbel 1 keanuduka-
LMOHHBIE KOMWUCCUM HAUWOHANLHOW pa-
avonoburensckoi opradmaauuu (Cows
paguontobutenein Poccun) Havanm pabo-
TY N0 NPOBEPKE 3KCNNyaTauMoHHON 1 Tex-
HUYECKOW kBanudukauun paguonobure-
nei. Pabora ata Bnepsbie B UCTOPUMU
nobutensckoi cnyx6e B PP Havana npo-
BOAWTBECA MO €AWHbIM NpaBunam c
WCMONL30BaHNEM KOMMNBIOTEPHBLIX TECTOB.
paapaboranHeix CPP.

26 viona 2012 r. 6ein nognucax Mpukas
Ne 184, ycranasnuealolimii TpeboBaHs K
WUCMONL30BAHWIO PaguoYHacToTHOrO Crek-
Tpa niobutensckon cnyx6oin n nobutens-
cKoi cnyTHukoeon cnyxboit B Poccuii-
ckon Qepepauun. MNpukas ycTtaHoBUN
npasuwna paguoobmeHa mexay mobu-
TeNLCKUMU PaguocTaHuMaMM, NOpPsaokK
[onycka pagvwoonepaTtopoB k pabote Ha
nobutensckon paguocTaHuuu, B TOM
YUCNE NUL, HE MMEIOLLIMX KBanuduKkaLmm n
nNpoxoanwmx obyyeHue, yTo4HUI NOPSAoK
WCMONbL30BaHWA NIOBUTENLCKUX pagvuo-
CTaHLUMIA Ha MOPCKWX W BO3OYLUHBIX CYOaX.

Mpukazom Munkomesaan ot 20 des-
pans 2013 . Ne 23 nonHomouus no obpa-
30BaHUIO BCEX MO3LIBHBIX CUrHANOB ONA
paguocTaHumin Nubutensckon cnyxobl
ObiNM NepegaHbl M3 pPagnoyacTOTHBIX
ueHTpoe PepepantHbiXx OKPYroB W WX
dunuanos so Gryrn "rPHU". lMpukas
BeTynun B cuny 1 anpens 2013 r.

O paspelumnTensHLIX 4OKYMEeHTaxX
paguonioburens

B cooteetctBuM C ykazaHHeiM Pelue-
Huem FTKPY 2010 r. ansi BO3MOXHOCTU
WCNONL30BAaHUS BLIAENEHHLIX MONOC pa-
OWUOYACTOT K2 paauooneparop fio-
BuTensckon cnyxbul B PO 0bs3aH uMeTh
nevcreyloulee cenaeTensctso 06 obpa-



30BaHWMW MO3BIBHOrO CuUrHana ans ono-
3HaBaHua NIoBUTENbLCKON paguocTaHLuni.
Takue cBWMAOETENLCTBA BhIAAIOTCH paano-
yactoTHoW cnyxBoin ¢ 2007 r. Ux BHeL-
HUI BUA 32 3TO BPEMA NPETEpnen 3Ha4yu-
TenbHble uamexHeHun. Ecnu 8 2007 r. cBu-
AETenbeTBO GbINO BHINONHEHO HA nucTe
6ymaru dopmara A4, ceiHac 310 LBETHaA
namMWHUPOBaHHaNA KapTo4Ka pasmMepami ¢
BOOMTENBCKOE YAOCTOBEPEHWE.

C centabpa 2012 . cenpeTenscTea ob
06paszoBaHuK NO3LIBHOrO curHana nobu-
TENECKOW pagmocTaHuuy BelgalnTca Gec-
nnarHo.

Kaxpnoe pagvmoanekTpoHHOE CPencTBo
paguoniobuTens QOMKHO BbiTh 3aperu-
CTPUPOBAHO B TEPPUTOPUANEHBLIX OpraHax
PockomHaazopa — Ha Hero AoMKHO BbiTh
noy4eHO CBUAETENLCTBO O perucTpauum
P3C. CeupeTtenscTeo o peructpauumn P3C
Takke npegcrasnser coboil namuHUpo-
BaHHYIO KapPTO4Ky HEBONLLLWX Pa3MepoB.

006 o6pazoeanun Oryn "reyy”
MO3bIBHBIX CUTHANOB
NOOUTEeNLCKMX paauoCcTaHLMIA

C BecTynneHuem 8 cuny Mpukasa Ne 23
CBEMEHWA O NO3LIBHLIX CUrHanax, obpaso-
BAHHBIX PaaoWO4acTOTHEIMW LEeHTpamMu
DepepansHbIX OKPYroB 1 ux dunuanamm,
6binn nepepadsl @ryn "rPYL" n BHeceHs!
B aBTOMaTtu3vpoOBaHHYI0 WHGOPMAaLIMOH-
HYIO CUCTEMY NPEaNPUATHA.

Takum 0BpazoM. BnepBbie B Halewn
cTpaHe bbina co3gaHa BO3MOXHOCTb Nof-
CYMTaTL YMCNO OEWCTBYIOWWX MO3bIBHLIX
CUrHANoB W, WUCNOMb3ys 3TW [aHHbIe,
onpeaenuTe 4YUCNo  paauoniobutenei
(NOBUTENLCKMX PAANOCTAHLWA).

AHanua y4etHon 6a3sel gaHHbLIX No3Bo-
NRET caenaTh BeIBOM, HTO Ha KoHel 2013 .
B Poccum HacyuTeIBanocs okono 37 Teicay
paguoniobutenen. M1a HUX Nepeyio KBanu-
bUKAUMOHHYIO0 KaTeropuio umenu 12 Tei-
cad, BTOpyo — 12 Thicsd, TPETLIo — 9 Thi-
CAY W YeTBEPTYI0 — 4 Thicaun. [pu atom
TONEKO 32 Mepeble nonTtopa roga ¢ Mo-
MeHTa BCTynneuus B cuny lMpukasa Ne 4

YucneHHoCTL paguoniobuTenei Bospocna
Ha TPW ThICAYW YEeNnoBekK.

O6pasoBaHue Mo3sbiBHEIX CUrHANoOB Mo
BLIBOPY MPEenyCMOTPEHO TONBKO ANA He-
ThIPEX3HAYHLIX (YKOPOHEHHBIX) MO3bIBHBLIX
CUTHANOB PaauoCTaHLWK, YNpaenaowme
oneparopbl KOTOPbIX UMEKOT Nepeylo Kea-
nudrKaLmMoHHyo kateropuio. Bee octans-
Hbleé MO3bIBHLIE curHanbl 06pasyloTcs B
cooTeercTenK € MNMpukasom Ne 4 agTomaTu-
3UPOBaHHOW MHGOPMALIMOHHON CUCTEMOWN
NPeanpuATUS asToMaruyeckn u3 4Yucna
ceobogHbIX, C YHETOM MECTa YCTaHOBKW
niobuTensckoit paguocTaHLmn u keanndu-
KaLMOHHOK KaTeropuy paguooneparopa.

Mpu arom GIYMN “rPYL” npuHumaeT
3asBneHus Ha obpasosBaHue MNo3bIBHbLIX
CUTHANOB U NPUIOXEHWSA K HUM HE TONBKO
B BymMaxHOM BWAE, HO U B BUAE CKaHWPO-
BaHHbIX KOMWIA NOANWCAaHHbBIX JOKYMEHTOB,
HanpasneHHbIX B afpec npepnpuatus B
BUOE NPUNOXEHWA K MUCLMaM 3NEKTPOH-
HOW NoYTel. CBUAETEN:ECTRA HAaNPaBNaoT-
cA paguoniobuTensam 3akasHeIMU NMCEMa-
mu DY "Moyra Poccuu™. Takoi cnocob
NEPECHINKW AOKYMEHTOB 3HAYUTENLHO CO-
KpawaeT cpok nonyyeHun paguoniobure-
NAMKW CBUAETENLCTE.

06 uHdopmaumoHHoi cucteme Gryn
TPyl

Ha Hawem npeanpuatun OEWCTBYET
uHpOpPMaUMOHHaa cuctema, B KOTOPOA
COAEpXarca CeefeHns 0 Bcex obpa3osaH-
HbIX MO3bIBHBIX CUrHanax, B TOM 4Yucne v
BPEMEHHOr0 MCNONL30BaHWA, a Takke no-
3bLIBHBIX CUrHANAx NINBUTENLCKUX PETPaHC-
nATopoB 1 maskos. B cepeaure 2013
Havanack pabota no opraHn3awwnm Ha cante
Dryn“reyu” popmsl poctyna nons3osare-
ne MHTepHeTa K OnpepengéHHeIM Monsam
3TOW CUCTEMLI C Liensio obecneyeHus 3a-
WHTEPECOBaHHEIX Nl OTKPLITOW W He
copepxXaileil NepcoHankHbix AaHHbIX cnpa-
BOYHOW WHOPMALUMEN O OEUCTBYIOLLMX
MO3bIBHBIX CUMHANAX MOBUTENLCKUX Paano-
cTaHumii. Popma JocTyna rno3sonser onpe-
Aenutk (akt 0bpasosaHuA NO3LIBHOTO CUr-
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BOT TaK BIrNAAMT COBPEMEHHOE CBMAETEeNsCTe0 06 0Bpa3osaHuy NO3LIBHOro Mobn- |

Hana, ero Tun (NOCTOAHHOrO MCMONbL30BA-
HWS, BPEMEHHOrO WCMNONL30BaHWUA, NO3bIB-
HOW curHan MobWUTeNLCKOro peTpaHcnaTopa
WM PaguomManka), Aarty Hadsana u OKOHYa-
HWA OencTena ceuaeTenscTea ob obpaso-
BaHWW MO3LIBHOMO CUrHana U ero Homep,
KBaNUUKALIMOHHYIO KaTEropwio Bnagensua
niobutensckon pagwoctadumn. O6Hosne-
HUE CBEfeHWn O OEeNCTBYIOLMX NO3LIBHBIX
curHanax nNPoM3BOAUTCSH EXECYTOHHO.

B TeyeHue HonsOps—pekabps 2013 r
npu aktueHom y4actumn CPP nposogunoces
TecTupoeaHue Gopmel 4OCTyNa, KOTOpoe
6eiNo ycrnewHo 3asepwero. CrpaHuua c
dopMon OCTYNA K aBTOMaTU3UpPOBaHHON
vHpopmaunoHHon cucteme  @IYM
"TPYU" naxoamTca Ha cante DIy "rPYL”
B paagene "Jliobutensckas cnyxba” [6].

Beens B hopme goctyna Ha cainte GIryrl
"I'PHLL" cBOI NO3LIBHOI CUrHas, HEKOTOPbLIE
paguoniobuTenn yBWOENW B KadecTse
OTBETA Ha WX 3anpoc coobuleHne "ceepe-
HUS O MO3LIBHOM CWUrHanNEe OTCYTCTBYIOT B
Haze AaHHbIX WK NO3bIBHON CUrHAN aHHy-
nupoBaH”. 410 Xe fenatk B 3ToM cny4ae?

Ecnu noasieHoW curHan 6uin obpasoeax
He DIV "MPYL" (oH naTyv- 1 LecTnaHasy-
Heil 1 obpa3cead go 1anpena 2013 r),
uenecooGpasHo HanpaeuTe Bo DIV
“TPYL|" 3aseneHwe Ha Mosy4eHwue HOBOro
cBugeTenscTea 06 06pasoBaHu NO36IBHO-
ro curHana no pexkomeHgyemoi dopme,
onybnukoBaHHOW Ha caiire @IV "rPYL”
[7] wnu Ha caiite CPP [8]. K Hemy Hano npu-
NOXWTh KOMUW NOATBEPXXAAIOLIEro obpaso-
BaHWe MO3bLIBHOTO CurHana [okymedTa
(BepomocTs y4eTa PAC 1 NO3LIBHEIX CHrHA-
noB, ypoctoBepeHve o6 obpasoeaHum
NO3bIBHOrO cUrHana, cnpaska u T. 4.). B ka-
4YecTBe NOATBEPKAAIOEro JOKYMeHTa A0-
MYCTUMO NPUNOXUTL KOMKWIO [EUCTBYIOLLETO
CBUOETENLCTBA O peructpaumn P3C, no
KOTOPOW BO3MOXHO ByeT HanTy AOKYMEHT
panmo4acToTHoW cnyxbbl (Ha OCHOBaHWUW
YEro aT0 CBMBETENLCTBO BLUNO BbIAAHO).

3ansneHue npy aToM nogasats obsaa-
TENLHO, NOCKONEKY MHGOPMALMA B aBTOMa-
TU3VUPOBAHHYIO MHPOPMALIMOHHYIO CUCTEMY
Oryn "rPYL" BHOCUTCH TOMLKO Ha OCHOBa-
HM 0ULMANBHO NOAAHHBX JOKYMEHTOB.

B cny4ae, ecnu noasiBHOWM curHan Bein
obpazoesad ®ryn "rPyL", sassneHwe
HanpaenaTs He TpebyeTcs, Tak kak ceene-
HWS B CMCTEME MPUCYTCTBYIOT, HO HE OTO-
BpaxaloTca BCNEeACTBME BO3MOXHOW Tex-
HUYeckon owwubku. [docTaTtoyHo oTnpa-
BUTE 3NEKTPOHHOE NWCbMO NO agpecy
<hotline@grfc.ru>, B KoTopom cooBLMTE
cBOIO hamMunnio, MHULWANL!, NO3bIBHOKN
CUrHaN W PEKBU3NTLI OSNCTBYIOLLEro CBu-
netenscrea 06 06pasoBaHUK NO3LIBHOMO
curHana. B reme snekTpoHHOro nuckma
HeobxooMmo ykasaTtk: "KoppekTupoBka
CBEAEeHWA O NO3bIBHOM curHane nwobu-
TENLCKOW paguocTaHuuy, oduumansHoro
oTteeTa He Tpebyetca”. Mpu aTom coTpya-
HWKW PanuovacTOTHOW cnyx6bl BHECYT
HEOBXOAUMBIE MSMEHEHUA B 6ady AaHHbIX.

CTporo ucrnonHasa HOpMaTUBHLIE aKThl
B cepe ceran, Pryn "rPHY" tem He
meHee OyOeT no BO3MOXHOCTM Makcu-
MansHO WATW HaecTpedy paguonobute-
nam, He Tpebysa B oBA3aTensHOM NOPROKE
KOMWW OTCYTCTBYIOLWMWX Ha pykax y 3aaBu-
TENel OOKYMEHTOB, OCYLIECTBAAA Mpo-
BEPKY NPencTaBneHHbIX OaHHBIX Camo-
crosTensHo. Mpw atom nortpebyertca no-
MONHWUTENLHOE BpPeMs ANA NpoBeaeHus
COOTBETCTBYHLUMX NPOBEPOK.
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"PAOUO" — O CBA3U

PALWO Ne 3, 2014

06 aHHYNMPOBaHUW NO3bIBHLIX CUTHANOB
W paMoOKOHTpONEe

AHHYNMPOBAHWE NO3bIBHOrO CUrHana npou3BoauTcs Mo
WCTEYEHUID CpoKa AencTBua ceuaeTenscTea o6 obpazosaHun
no3bLIBHOro curHana. Kaxawiin nanenel o6asaH cam cneuTh 3a
CPOKOM, KOrfia 3aKOHYMTCA AEUCTBME cBUaeTenscTea 0b obpaso-
BaHWUM NO3LIBHOMO CUrHana, W CEOEBPEMEHHO NoJaTk 3anBneHue
Ha Mojy4YeHWe HOBOro ceumpeTenscTea. Pazymeercs, npu 3Tom
CTaphbiit NO3LIBHOW CcuUrHan GyaeT CoXpaHeH, HO TONLKO B TOM Chy-
yae, ecnu oH cooTeeTcTeyeT [pukasy Ne 4. B HacTosuee spema
4acTb NO3bIBHBLIX CUrHANOB paguonioburenein TpeTeen n YeTBep-
TOl KBanMpUKaLMOHHBIX KaTeropuin He cooTeeTcTeyeT [Mpukasy
Ne 4, u ecnu ux Bnagenslsl HE MOBLICAT CBOK KATEropwuio no
WUCTEYEHUN CpOKa AENCTBMA CBUAETENLCTB, Npu odgopMieHun
HOBOrO CBWOETENLCTBA NO3blEHbIE GyoyT 3aMeHeHbl Ha HOBhIE,
COOTBETCTBYIOLME NPUKa3Y.

AHHYNWpOBaHWE NMO3LIBHOrO CUrHana Bo BHecyAebHoM nopsia-
K€ MPOW3BOAUTCA HAa OCHOBaHwW npoTokona o6 agmuHMCTpa-
TUBHOM NpPaBoHapyleHuK B cny4anx ucnons3osadua PAC B npo-
TUBONPABHLIX LENAX W/MNu Npyv HEBLINONHEHWW YCNOBWIA UC-
rnonL30BaHWS Paaro4acToTHOrO CnekTpa.

3a nocnefHee Bpems NP NPOBEAEHWW MEPONPUATUIA No
PaauoKOHTPONNIO 3a(UKCMPOBaHO HECKONBKO ClyYaes ncnonb3o-
BaHWs paaMoYacTOT, He BhiAeneHHbix nobutensckoi cnyxbe
(amnanason 3 My, 6 My 1 gp.), rpaxaaHamu, KoTopble UMetoT
cBupeTenscrea 06 obpasosaHny NO3bIBHONO cUrHana nibuTens-
ckoil pagunoctanuun. OpraHamy paguoKOHTPONS BbIABEHbI
Takxe ¢axTel HapylueHus npasun paguoocbmeHa: McnonL3osa-
HWE HEHOPMAaTWBHOW NeKcKkKW, paboty Be3 No3bIBHOro curHana n
T. N. Ha Hapywwutenen cocrasneHs! nNpoTokons ob agMuHucT-
PaTUBHLIX NPaBOHAPYLLEHUAX.

Ha cairte ®©IYM "TPYLU" HepasHo cospaHa ctpaduua [9], Ha
KOTOPOW NepeYvncneHsl NO3bIBHLIE CUrHaNLI, aHHYIMPOBaHHLIE 3a
HapyweHus B cdepe ceasn. OpHako xoueTcs, HTobkI 3T1a cTpa-
HWUYKA HE MOMNOoNHANACH HOBLIMU CBEAEHUAMW,

TexHuueckue cpeacTsa PaauoKOHTPONA HENpepbiBHO COBep-
weHcTeyioTcs. B koHue 2013 r. 8 Poccuiickon Penepaiivin seepe-
Ha B aKcrnnyaraumio ABToMaTnanpoBaHHaa cucTemMa pagnokoHT-
ponss — ACPK-P®, koTopas npu3eaHa CyWeCcTBEHHO NOBLICUTH
[eiCTBEHHOCTb CUCTEMBI KOHTPONS W Haa3opa B Chepe CBA3N.
ACPK-P® nossonser oCyLUEeCTBNATbL MOHUTOPWHE MONOC U HO-
MWHANOB PaaMo4acToT B aBTOMATUHECKOM PEXUME B peankHom
maciutabe BpeMeHn, CBepPATh NMonyYeHHbIe pesynsrathl ¢ 6asoin
A@HHBLIX 38PErucTPUPOBAHHBIX 3NEKTPOHHLIX CPeacTs U B Cy-
Yyae HecOoBMNageHWA N2pamMeTpPoB CUrHANM3VPOBATEL O BO3MOXHOM
HapyLUeHUW Npasun UCNoNL30BaHWA Paauo4acTOTHOro cnekTpa.

HenpuaTHON HEeoXWaaHHOCTLIO Ons paguonobutens Moxet
cTaTts BU3UT MHCNekTopa denepansHoin cnyxbsl No Hap3opy B
chepe CBA3M 1 MACCOBLIX KOMMYHUKaALIMIA C HAMEepeHnem cocTa-
BUTL NMPOTOKON 06 aAMUHUCTPATUBHOM NPaBoHapYLUEeHWn B CNy-
4yae HapylweHwii v npasun pabotel B adwupe. 310 MOXET Npo-
WM30UTK U B CNyYae, ecnv nbutensckas paguocTaHums umeer
YPOBEHE NOBOYHLIX U3NYHEHWA, NPEBLILLAIOLLIMN HOPMbI, YCTaHOB-
neHHele npunoxednem Ne 1 k Pewenuio FTKPY 2010

LOnst Toro 4yto6kl Npeaynpexaats pagronoburenein, umeio-
wmx nNpobnembl C HACTPOWKOW CBOWMX paguoctaHumin, Oryn
"TPYL" saknioymn ¢ CPP porosop o0 B3aMMoOencTenm, Ha OCHO-
BaHuu kotoporo CPP perynapHo nosyyaer CBefeHus 0 3aperu-
CTPMPOBaHHbIX CNYX00WM PanvoKOHTPONS HapylLeHWsX Takoro
popa. Colo3 paauoniobutenei JOBOAUT 3TK CEELEHUA A0 Paano-
nbutenein 1 CTapaeTcs NoMoYb BEISBUTL NPUHUHY HAPYLLEHWA U
YCTPaHWUTL WX, & TaKKe NOMOraeT B perynMpoBke paguocTaHLmnii.
Mo cratucTuke NpakTUHecky Boe cnyHam obHapyxeHus cnyx6oi
PAAUOKOHTRONA NOBOYHBIX U3NYHEHWIA CBA3aHLI C UCNONL30BaHK-
eMm papuoniobuTensMu MNNoxX0 HACTPOEHHLIX CaMOAenbHLIX
pagmocTaHumin nubo camoaensHeIX YCUMTENEN MOLLIHOCTH.

O nnaxHax Ha bnvxanwmin rog

LLinpokoe pacnpocTpaHeHue NonyyaiT UMGPOBLIE TEXHONO-
run nepegaqwu rosnoca, B ToM 4Yucne TexHonorua D-STAR.
CoBeplIeHCTBYeTCA 4acToTHet nnad |ARU 1-ro paiona. B
CBSR3W C 3TUM Ha BTOpoii kBapTan 2014 r. 8 nnad pabotsl FKPY
BK/IOYEH BOMPOC O BHECEHWW COOTBETCTBYIOLWUX M3MEHEHNA 1
pononHeHwia 8 Pewenuwe NKPY 2010 r. Pabota Hag npoekTom
[OKyMeHTa BefeTcs coBmectHo ¢ Coloszom paguoniobureneit
Poccum. @Iy “TPYL" nocneposatensHo nposoaut paboty,
HanpaseneHHyld Ha gantHeWllee CcoBeplueHCcTBOBaHue nbu-
TENLCKOW cnyXkbbl pagnoceaan.

JINTEPATYPA

1. Pewenwe MKPY or 15.07.2010 N2 10-07-01 "O swigeneHuy nonoc
PaanoYacToT ANA PAagWO3NEeKTROHHLIX cpeacTe mobuTensckon n mobn-
TenbCKOW cnyTHukoeon cnyxb”. — <http://www.grfc.ru/idc/groups/
public/documents/ grhc_resheniya/005575.doc>.

2. Pewenwe NKPY ot 10.03.2011 Ne 11-11-03 "0 BHECEHWWM W3MEHEHWA
B pewenue TKP4Y ot 15 wions 2010 r Ne 10-07-01 "O BaigeneHnn nonoc
PAaUONACTOT ANA Paavo3aNeKTPoHHBIX CPeacTB mobutensckoin n mobn-
TENLCKOW CcnyTHUKOBOW cnyxB”. — <http://www.grfc.ru/idc/groups/
public/documents/grhc_resheniya/007913.doc>.

3. Npwuka3s Munkomceasun ot 12.01.2012 Ne 4 "06 yTeepxaeHmm MNo-
psanka obpasoBaHWA NO3bIBHLIX CUrHANOB /15 OMo3HaBaHWsa paguoanex-
TPOHHBIX CPEACTE rpamaucmro Hasuaueum — <http://www. grfc.ru/
idc/groups/public/doc i yaz_acts/012195. doc>.

4. MNpuka3s MUHKOMCBA3KW OT 26 O? 2012 Ne 184 "06 yTeepxaeHWY Tpe-
BGOBaHWA K WCNONE30BAHUMIO PAAMO4ACTOTHOIO CrexTpa NiobuTensckomn
cnyxGoi W nioGUTENLCKOW CNyTHWKOBOW cnyxGol B Poccunckon
®epepaunn”. — <http://www.grfc.ru/idc/groups/public/documents/
minkomsvyaz_acts/014367.doc>.

5. Kopekc Poccuiickoin @enepaumn 06 agMUHUCTRaTUBHEIX NpaBoHa-
pyweHusax. Craten 13.4. "Hapywedne npaswnn NPoekTpoBaHus, CTpou-
TENbCTBA, YCTAHOBKW, PErMCTPaLIMK UK 3KCINyaTalnin pagmoanekTpoH-
HBIX CPEACTE WM (MNK) BHICOKOYACTOTHBX yCTpowcTe”. — <htip://www.
consultant.ru/popular/koap/13_ 14.htmi#p4411>.

6. Crpanuua cairta @INYM “TPYL" "CeeneHwA O CBMAETENLCTBE W
noasieHom curHane”. — <http://www.grfc.ru/grfc/uslugi/amateur_
service/search_pozivnoy/index. htm>.

7. Cairr @IYT "TPYLL". Pekomerayemasi hopma 3aseneHns Puaniecko-
ro nvua ans 06pasnBaHuA NO3LIBHOMO CUrHaNa NOCTOAHHOro UCNoNL30Ba-
Hua — "@N-NC-NC". — <http://www.grfc.ru/grfc/uslugi/amateur_
service/obraz_pozivnoy/idc/groups/public/documents/grhc_native_
files/010891.doc>.

8. Caint CPP. PekomeHayembie CPP gopmel 3anBneHnin huanieckunx
i npu obpawerni so @TYN "TPYU" 8 cenawn ¢ oBpasosaHvem No3uiBHLIX
CUTHANOB NIOGUTENECKMX PagUoCTaHUMIA (B pepakuvm ot 07.08.2013). —
<http://srr.ru/ DOCUMENTS/docs/zayavienie_fizlitsa.doc>.

9. Cant @ryn "TPYL". Crpanuua "MpekpaweHne AencTens cenae-
TenscTea o6 obpasoeaHwu NossiBHOro curHana”. — <http://www.
grfc.ru/grfc/usliugi/amateur_service/annulir_poziv_signal/index.
htm>.
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PagpuonpuémHuk "lNMuoH-DSP”
leopruii ALYK (RX9CIM), r. ExatepuHbypr

MosBneHwe Ha NWWBUTENBCKUX PaguOCTaHUMAX NEepPCOHaNbHBIX
KOMIMbIOTEPOB Ka4€CTBEHHO N3MEHUNI0 NioBUTensCKyo paguocBa3b.
KoporkosonHoBuku o4eHb 6GbicTpo npucnocobunu mx Ans pabortel
Tenerannom, MNOSBUNNCE MHOMOYMCIEHHbIE BAPUAaHTbl 3/1€KTPOHHbIX
annaparHbiX XYpHanos U nporpaMm ans paborel B COpEBHOBaHUAX,
3HaYUTeNbHO YNPOCTUBLUMX paboTy B 3gupe u y4ET NpoBefEHHLIX
paguvocea3en. Cnegyowui 3tan "yugpoBusauun” nwoburenbckon
CBSI3W — BHEeApeHue B CBA3HYI annapartypy uvu@poBbiX MEeTohoB
o0bpaboTku curHanos, nosieneHne SDR-TexHuKn.

B aro# crarbe npuBoguTca onucaHue SDR-npuwémHuka, He Tpe-
6yrowero gns ceoei paboTsl HANMYUA Ha PaRNOCTaHLUUKM OTAENbHOIo

KOoMnbrOTEpPA.

aAVONPUEMHUK NOCTPOEH MO TeXHOo-

norvn SDR, T. e. NpUEéMHMKA C nocne-
oywouen uudposol geMmonynsuven n
duneTpaumnen curHana. B otnuyme ot tpa-
AvumoHHbix SDR-koOHCTpYKUMiA, rae ans
obpaboTku curHana obaaatensHo Tpeby-
eTCH MNEepCoHalibHbI KOMNLIOTER, 3TOT
MPWUEMHUK NMONHOCTLIO 8BTOHOMHBIA, MMEe-
er Boratsie QYHKUMOHANBHBIE BO3MOXHO-
¢, 6onbliol BIGOP NONL30BATENLCKUX
HacTpoek v sca 06paboTka curHana npo-
M3BOAMTCS B camom npuémHwke. Ero
CXema OTHOCWTENBHO HeCNOXHaA, a Npo-
ueaypa HanaxueaHua NpeaensHo npocTa

B npouecce paapabotkw, nocne Toro
kak Boinn oTpaboTaHbl CXeMbl U NEYaTHbIe
nnarsl, KOPPEKTUPOBKYW 3aTparveany Tosb-
KO nporpaMmmHo-maremartuyeckoe obec-
nedeHue (NMMO). 3To cBOMCTEBO NO3BONWIO
J[ONONHATE U CYLLECTBEHHO PACLUMPATE 8ro
dyHKLMKM BE3 M3MEHEHWA CXEMBI.

Pagmonpuémumnk "MNMuon-DSP" noaso-
naeT npuHumars AM, FM, SSB n CW cur-
Hanbl B aanasode Yactot 0,05...30 MIu.

YyBCTBMTENLEHOCTL C aHTEHHOIO BX0AA
(R, = 50 Om) c BbIKMOYEHHEIM YBY —
1 MkB npu nioBom Byvage mMogynaumm um
nonoce punsTpa cenekumn. Mabuparens-
HOCTbL MO COCeAHeMy kaHany onpenensier
OfWH M3 NATKU ANA KaXA0ro TUna Moayns-
UMK GUNETPOB C NONOCaMK NPONYCKaHWS:

ans AM wn FM — 3; 5; 6,5; 8; 10 kl'u;

nna SSB —2;2,2:2,5; 2,7; 3 klu;

ong CW—0,2;0,3; 0,5; 1; 1,5 kl'u.

MNpAMOYronsHOCTL LM POBLIX GUNETPOB
no yposHam 60 ab/6 nb — He xyxe 1,2,

MNopaeneHune 3epkansHOro KaHana npm
npuéme — He meHee 70 ab.

JuHamuyeckuil guanasoH no 3abutuio
onpegengH TMNOM NPUMEHEHHOTO KOaEeka
W cocTaensiet He meHee 100 gb.

Mpuémuuk umeetr NOTCH w SHIFT
duUneTpel, a Takke GUNLTP aganTUBHOrO
nopaenenus wymoe (ANC) ¢ HacTpaueae-
MbIM BPEMEHEM KOpPenaumnn.

Cucrema APY npuémHuka obecneum-
BAaeT PErynupoBKY YPOBHA BBIXOAHOTO
curHana U UMeeT TpY YPOBHHA HacTPOWKK
BpemeHu cpabaruiBaHma — Fast (132 mc),
Medium (230 mc), Slow (322 mc). Mmybuna
perynuposkn APY — Bonee 100 pb. B
pexume npuema AM 1 FM gna sawmtsl oT
6oNbIWNX YPOBHEW BLIXOAHOrO cUrHana
APY Bcerga Bkno4eHa, ynpasneHme Bknio-
YEHWEM W BeIKIOHEHWEM 3aDN0KMPOBaHO.

Annapat obopynoBaH BLIXOOAOM ANs
noaknodeHwns k MK no nitepgeicy USB,
YTO NO3BOMAET NOAAEPXHMBATH B3aUMOAEN-
cTEMeE C nporpammamu MixWin, PowerSDR.

Takxe nmeeTcs BbIXOA ANA NOAKN0HE-
HUs Aelndparopa ynpasieHns KoMmyTa-
umei BHewHux AMNd co cnenyowmm Yac-
TOTHBIM pacnpeaeneHuenm: <250 kly; 250...
500 klMu; 0,5...1 Ml 1.2 MINy; 2...4 MIy;
4...8 Mly; 8...15 Mly; 15...30 Mlu.

HanpsixeHwe nutaHua npuémMHuka —
12,6%1 B; notpebnsemslit Tok — He Bonee
450 mA.

CTpyKTypHas cxema npuemMHUKa npu-
sefeHa Ha pmc. 1°. CurHan w3 aHTeHHb!
noctynaer Ha y3en SDR RCVR, roe cme-
LWMBAETCA C CUrHanom retepoaumHa (DDS)
1 npeobpaayeTcs B KBAAPATYPHLBIA CUrHan
(cocTosilmin M3 CUHGpA3HON CoCTaBNAID=~
wei | n keagpatypHoin Q) 4acToTHOro
AumanaaoHa, HeobxoaMMmoro ons nocne-
ayiowen obpaboTkn.

kperusauum ALLM). Yaen npu cobniogeHnm
yKa3aHHbIX Ha CXeMe HOMWHANOBE He Tpe-
ByeTt HanaxueaHwa.

C Bbixoga HY ksapgpaTtypHbiid curHan
noctynaet Ha yaen AUDIOCODEK&AUDIO
AMPLIFIER, roe nocpencTtsoM MMKpOCXe-
Mbl ayavokogeka CS4221 npeobpaayetca
13 aHanoroeoro 8 undposon (ALIM), ana
B3aUMOOENCTBMA C UMGPOBEIM CUIHaNL-
HbiM Npoueccopom (DSP) u obparHo (LIAM)
AN nocnegylowero ycunenuwa. Ha nnare
yana pasMelleHbl BXOAHOW YyCunuTenb C
koaddurumertTom yeunenmns 10 Ha OY NE
5532; ayamokopek CS4221, koTopoiit co-
AEPXWUT B CBOEM coCTaBe 24-paspsaHbie
AL v UAN, ©H4Y LIAN Ha OY NE 5532 n
Y34 Ha mukpocxeme TDA2822. UHeepTop
Ha mukpocxeme 74HCT14 obecneyunsaet
cTabunsHyio paboTy Kogeka npy CoeamnHu-
TENbHOM wWhnende BonbWon AnuHe. Ha-
rpy3koi Y34 MoryT cayxute cTepeotene-
GoHBl B0 AMHAMWYECKME TPOMKOroBO-
putenu. lMNepemeHHbi peauctop RS Ha
cxeme (puc. 1) npenHaaHaveH ang perynu-
POBKW FPOMKOCTH.

3107 y3en npu cobniofeHun ykasau-
HBIX Ha CXeme HOMMWHANOB TakXe He Tpe-
Byer HanaxueaHms.

HenocpencteeHHo Bclo ob6paboTky
CUrHana B pagmonpueMHuke, ero gemo-
Aynsuvio v GUILTpauwnio seinonHseT DSP.
"MexaHuamul” DSP noaeonaioT rubko yn-
paenATh CUrHaNoOM — ycunuearts, ocnab-
NATh, NEPEHOCUTE CNEKTP U T. A. PYHKUWMO-
HanbHo DSP BLINONHAET BCE TE Xe AeincT-
BUWS, HTO ¥ C NOMOLLEIO aHaN0roBkIX Y3noB
B8 0DbiMHBIX paguonpuémHukax. Ho npu
HEODXOAMMOCTH BBEAEHWUA HOBbIX (QYHK-
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Puc. 1

BY-TpakT npuémMHuKAa BbiNONHEH Ha
Mukpocxemax 74HC4053 (GanaHcHbI
cmecuTens), 74ACT4 (umdposoin dazo-
epawarens) n NE5532 (ycunurtens) no
cxeme, 3anmcTeoBaHHoM y YUTLM [1]. B or-
nuLue or opuruHana, BY-tpakr gononHed
BxoAHeIM PHY ¢ yacToToi cpesa 30 My
n oTknio4aemseim YBY Ha TpaHauctope
BFG135. KommyTauws YBY peneiHas.

3arem curHan npoxoauT Yepes GunsTp
HWKHWMX 4aCTOT BOCBMOr 0 nopsaaka — y3en
LOW-PASS FILTERS, BbinonHeHHbin Ha
Mukpocxemax OY NES532. Yactora cpesa
®HY no yposnio -3 ab — 8000 kl'y. Ha-
3HayeHue punsTpa — NogasneHue 4acToT

seilwe 11025 klMy (nonoswHa YacToTsl AWC-

* Beugy 3HaumTensHoro obGLémMa cxemel
Y3N0B PafuONPHEMHIKE 1 HEPTEXKW NEYATHLIX
nnaT PasMeLeHsl Ha CanTe XypHana.

Aane Uss

LCD 128x64

umit Hanmume DSP He TpebyeT nopaboTku
annapartypsl, 1 B 3TOM €ro rmasHoe npe-
UMyLLECTBO. Hampumep, B aHanoroso#
CXEMOTEXHUKE AN YCWNEHWS curHana
TpebyeTca CTABUTE YCUNUTENbHLIN KacKan
nMB0o U3MEHWUTEL YCUNIEHWE YXKE UMEIoLLe-
rocs. [NporpaMmmMHan xe peanvaauus Tpe-
ByeT Tonbko pobasneHws B nporpammy
onepawmi YMHOXEHWS.

ObpaboTtka curHana OCYLLEeCTBNSETCA
KaK B HaCTOTHOW, TaK U BO BpeMeHHOoM 06-
nactm

B yacTotHow obnacTu (Yepea npeobpa-
3oBaHns Pypee) peann3osaH anropuTMm
KOMneHcaumn mmbanawnca KeBagpaTypHbIX
kaHanos. VimBanaHc npuBOAUT K TOMY, 4TO
npu npuéme Ha sbixoge SDR-npuéMHuMka
KpOME OCHOBHOMO CUrHana npvHuMaeTcs
TAKXe CurHasn 3epkansHoro kanana. lo-
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"PAOMO" — O CBHA3U
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[asneHue 3epkanbHoro KaHana Hanpsmyo
3aBMCUT OT cTeneHn umbanaxca.

OB6LIYHO NoAasNeHue 3epKanbHoOro Ka-
Hana HenocPeacTBEeHHO B aHanoroBown
yacTi SDR-NpUEMHUKOB COCTABNAET OKO-
no 30...40 pb. JononHutensHoe noaas-
neHwe obecneynBaeTcs MNporpamMmMHo.
MNPUMEHEHHBIN anropuTM KOMMEeHcauum
vmbanaHca BbMUCNAET U KOMMNEeHCUpyeT
umbBanaHc no amnnutyne u ¢ase B 3aBu-
CUMOCTW OT 4acToTe!, oBecneyusaeT no-
[asreHune 3epkanbHoOro kaHana npu npue-
me He meHee 70 nb

Ralati s Amgitude (o8)

[

C

Puc. 2

Hemoaynsauma vn GUNsETpauma CUrHanos
BbINONHAETCA BO BPEMEHHOW obnactu.
Ona pemopynsauvm SSB curHan nepeHo-
CUTCH, B 3aBMCMMOCTW OT Tpebyemon
©okoBown nonockl, Ha 5512 Ny, 3toT nepe-
HOC MNO3BONSET BbIAENWTb ANS OANbHEeR-
wen duneTpaumm Tpebyemyo HGOKoBYIO
nonocy. Hanpumep, BXOAHOW CUrHAaN npu
oundpoeke umeer cnektp or —=11025 oo
+11025 Iy, B KOTOPOM NPUCYTCTBYIOT pas-
NWdHBIe curHane:. Jonyctum, Hago npm-
HaTb USB-curHan, y KOToOporo Hecylias
HaxoouTcs Ha vacTtote 4000 Iy, a cam cur-
Han (BepxHsas OOKoOBas) 3aHUMaeT nonocy
ot 4000 go 7000 My, B obiwem cnexrpe
Bepéerca nonoca 4actor Beiwe 5512 My n
CMEeLLAeTCs K HYNIo, T. €. CMELLIEHHAS K HY-
no USB 6ynet umeTts nonocy ot —1500 go
+1500 lNu. Janee WMEHHO B 3TOW Mnonoce
¢uneTpyeTca curHan, M Takum obpasom
OCTaeTCs TONLKO BepxHAa GokoBaa nono-
ca. 3arem curHan CMewaeTcs BBepx Ha
1500 Iy, 4T0Bb! HOpMANEHO ero CALILLATE U
wmMeTs nonocy ot 0 go 3000 Nu 3sykoBOro
AwanazoHa. Mo cyTn, Npouecc nNoxox Ha
NPWEM B CyNnepreTepoaMHHOM NPUEMHWKE.

Ona pemogynauun AM  BeMMCNSIOT
amMnmMTyay curHana. JononHuTensHo cur-
Hanet | u Q, a TaKke BeIXOOHOW NeMOaY/N-
POBaHHBIN curHan AM dbunsTpyIoTCA None-
COBbIMW LMD POBEIMKM UnETPamMM.

Mpu FM pemogynsuvM BbiMUCHSIETCH
pPasHoCTE 3HAYEHWW MrHOBEHHOW ¢assl
cOCEefHUX OTCYETOB curHana. JononHw-
TENbHO BHIXOAHOW OEMOAYNWPOBaHHLIN
curHan GUNLETPYeTCs NoNOCoBLIM UMpPOo-
BhIM PUALTPOM.

Ona punsTpaunm NPUMEHSINTCA M-
poesie BUX dunetpel 16-ro nopsaaka.
LLnpokononocHeie dunetpel (>1,5 klw)
umenT AYX Yeboiwersa, y3KONoONOCHLbIE
(<1,5 kl'y) — BarrepeopTa. Ana AM 1 FM
HWXHWIA ckaT AYX no yposHio -3 Ab cooT-
BercTeyeT yactore 150 Iy, BepxHuia —
yacTtoTe, BmbpaHHon B HacTpownkax. [ns
SSB HuwxHui ckat AYX no ypoeHio -3 ab
COOTEETCTBVET 4YACTOTEe B HECKONLKO Aae-
CATKOB repl, BEPXHWA — 4acToTe, Bbl-
BpanHon B HacTpoikax. [na CW HUxHUA
ckar A4X no ypoediwo -3 nb cooTseTcT-

oo R

500 0 oe 7.0 b
Froquency (H2)

syeT yactoTte 500 Ny, BepxHMiA — YacTo-
Te, BuBpaHHOM B HACTpoMKax nnwc
500 lNy. Ha pmc. 2 npueegeHa AYX SSB
(3 kly) punerpa, cHaTan Ha Buixoae YHY
NPUMEMHMKA C NOMOLULIO NPOrpamMmbl
Spectralab.

leTepoavH NPUEMHWMKA — CUHTE3ATOP
(yaen DDS), nocTpoeHHbIi Ha MUKPOCXe-
Me NpAMoro umdposoro cuHtesa AD9951.
OwanazoH BeixogHbix 4actor — 0,2...
120 Ml'y, (vacrora rerepoauHa 8 Hersipe
pasa Bonblle HacTOTh NPUHUMAEMOro
curHana). LLiar nepecTporkm 4acToTsl CUH-
TeaaTopa 3anaeTtcsa nporpamMmHo: 5, 10, 15,
20, 25, 50, 100, 250, 500 v 1000 lu.
YnpaeneHwe cCUHTE3aTOpOM OCYLIECTB-
NIAETCA M3 OCHOBHOrO NPOLECCOPHOro
yana no uHtepdeicy SPl. EcTe BO3MOX-
HOCTb COXpPaHsTb B NAaMATK ECATbL 3Ha4e-
HWIA HaCcTOT W HACTPOEK.

Ha Beixone mukpocxems AD9951 eknio-
yeHel @HY c yacTtoTon cpeaa 160 My u
ycunuresns Ha mukpocxeme ERAS-SM ona
NoAaepXaHus YPOBHA BLIXOAHOTO Hanps-
*enuna 0,5...1 B Ha Harpyzke 50 OM. Cun-
Te3atop HanaxweaHua He Tpebyer.

Ina nepecTpoiiky cuHTe3aropa npu-
MEHEH camMofenbHbii 3HKodep, dhopMu-
pylowmin 44 yMmnynsca Ha oavH 0BOpOoT.
JHKOMEP cAenaH u3 AeTanei KoMnelTep-
HOW MBILLKWM ¥ NEPEMEHHOrO pPeancTopa.
MNMepemMeHHbI pe3ancTop MoxeT BuiTe nio-
ObiM, raBHoe, 4TODb OCb NPY BPAaLLEHUA
uMena MuHMManeHoli nodT. MNepeme-
HbI pe3ncTop pa3bupalor, OCTaBuB TOJb-
KO OCb W OCHOBaHwe ansa kpennesusa. Ha
OCW 3aKpennsiT AWCK C NpopessMu oT

MEILLKW, HA OCHOBaHWW — OMNTonapy v Ha-
rpy304HbIe Pe3ncTophbl.

Ha ocHOBHOW Nnarte NpuemMHuKa pas-
MELEeHb  OBa  MMUKponpoueccopa
STM32F407VET6 B kopnyce LQFP100, B
COCTaB KoTopbix BXogaT sgpo Cortex-M4,
192 K6ant O3Y u 512 Kbawut M3Y. Ha
cxeme pyc. 1 oHu 0Bo3Ha4eHbl Kak System
CPU 1 DSP CPU. BaanMogencTeme mMex-
Oy MWUKPONPOLEcCopamMu OCYLLECTBASET-
cs no uHtTepdency SPI.

Mukponpoueccop System paboraeT Ha
vactoTe 168 MIy v obecne4veaet pabory ¢
XKK-amenneem v KnaesuaTtypoid, ynpaenexHue
pexumami paboThi NPUEMHUKA W CUHTe-
3atopom no wHtepdency SPI, Baanmonen-
creue ¢ MK no uHrepdeiicy USB. BuixogHbie
curHansl kaHanos | v Q BuiBEAEH! Ha BHeLL-
HUW pasbeém NPUEMHMEKA 118 BO3MOXHOCTH
NOAKNIOYEHUA K KOMIMLIOTEPY W MUCTNONbL30-
BaHWA NpW HEOBXOAWMOCTW NPOFPaMMHO-
ro obecneyeHus, Hanpymep PowerSDR.

Mwukponpoueccop DSP obecneunsaet
HayansHYl0 HacTpPOWKY ayauokoaeka
CS4221, s3aumopgeiictene ¢ ALIM v LIATM
ayamokogeka CS4221 no untepdeiicy I°S,
AEMOAYNAUMIO ¥ DUNETPAUMIO NPUHUMAaE-
MOro curHana. Hacrora AMcKpeTU3aLmm cur-
Hana — 22050 My, 470 YAOBNETBOPAET KPU-
Tepuio HankeucTa (YacToTa gucKpeTmMaaLmm
B [ga pa3sa Donblle MakcuMaribHOoM 4acTo-
Tel B CnekTpe obpabartsiBaemoro curHana).

Mwukponpoueccop DSP pabGotaet Ha
noeblllieHHoW Yactote — 220 Mlu. He-
CMOTPSA Ha 3TO. B NpoLecce akcnnyaraumm
W MOBTOPEHWWM KOHCTPyKumM Obina nop-
TEEpXAeHa ero ctabunoHas pabora.

Cro/ib MOLHBIE MWKPONPOUECCOPSI
BblbpaHbl 3 coobpaxeHuit YHUhUKaLum
npouecca paspabotkn NMMO u cosgaHua
3apena ana OyayLwmx KOHCTRYKUWA, a Tak-
Xe ANA peanuaaumv OornonHUTENbHBIX
byHKUMi — ANC, NOTCH u SHIFT dunirt-
pos, APY u np.

DyHkuma ANC nossonseTt nogasnaTb
wym adupa no 20 gb. B HacTpownkax ¢yHkK-
UMM MOXHO BbIDpaTh BpeMs Koppensaumm
ot 2 go 20 mc. NopGop BpemMeHW Kop-
PEensiLMK NO3BOMNAET AOCTUHL MaKCUMaSb-
HOrO NOJAaBNEHWA LWYMOB B 3aBYCUMOCTH
ot obecraHoeku B admpe.

DyHkums NOTCH nossonseT Beipeaars
B CMNEKTPEe CMrHana nonocy 4actoT LWupw-
How okono 200 My, LUvpwuHa nonocsl Beina
onpegeneHa wucxoga w3 ynobcrea Ha-
cTpoviku. NogaeneHne ToHanbHOro cUrHa-
na — He mexee 70 ab, war nepecTpoiku
NOTCH ¢wunerpa — 10 Ny, avanasoH ne-
pectpoitkn — 0...3000 My, PyHkuws He-
gocrtynsa npu npuéme AM 1 FM.

®yukumsa SHIFT nossonser cyauTs no-
JIocy NPUHMMAaEMOro CurHana nimbo cHW3Y,
nmbo cBepxy OTHOCUTENBHO LUMPUHLI
nonock! NponyckaHwa dunstpa. Tak, npm
LUMPWHE MONOCH  MPONYCKaHWs  Bbi-
bpanHoro punetpa 3 kly dyHKLUMA NO3BO-
NAEeT Cy3uTk NONOCYy [0 AOuanasoHa
0...1500 My wm 1500...3000 Ny, ¢ warom
50 Mu. Ana dunetpa 200 My pa3mep wara
6yner cocraenate 3 M. PyHKUMA Hepo-
cTynHa npm npueme AM v FM.

DyHkuua STEREO nossonser npe-
obpazopare MOHOMOHWYECKWIA CUrHAN B
nceegocTepeo Gnarofapsa BHECEHWIO pas-
HocTv a3 90" mexay nesbiM U NpasbiM
KaHanaMmu ayavMoebixoaa.

KUIOKOKPUCTANNMUHECKMI UHOAUMKATOP
oTobpaxaeTr pexvmMel paboTbl U YacToTy
HACTPONKW NPUEMHMKA.



Puc. 3

MepemeHHblie peauctopel R1 w R2
npepHasHaveHsl ana ynpasneHus SHIFT n
NOTCH dunsTpamu. HanpaxeHus Ha ux
OBWXKax OUMGPOBLIBAIOTCH C NOMOLLLIO
AL, BCTPOEHHOro B MWKPONpoUeccop
System 1 MCNonL3yTCs A8 HACTPOMKW
COOTBETCTBYIOWMX PUNLTPOB. 3TN Nepe-
MEHHBLIE DE3NCTOPbl AOMKHEL UMETL -
HEMHYIO XapakTepucTUKy.

PapgywonpuemHuk cobpaH B naacTuko-
BOM KOpNyce paamepamu 225x167x93 mm.
MoOHTaX BLINONHEH HA MATW NEYaTHbIX
nnarax, no YUcny OAHOMMEHHBIX Y3108 —
ocHoBHOM, nnate SDR-npuwémHuka, nnare
®HY, nnate ayavokogeka 1 Y34 u nnare
cuHTesaTopa. naTthl BCEX Y3NOB NpuU-
KPENNaioT BHYTPW KOPNYyca K OCHOBaHWIO,
BLINONHEHHOMY W3 (ONLMMPOBAHHOIO ©
OBYX CTOPOH CTEKNOTEKCTONUTa TOJLum-
HOW 2 mmM. Mexay nnatamu YCTaHOBAEHb!
IKPAHMPYIOLLUME NEeperopoaku, M3roTos-
NEeHHbIE W3 aHanorM4YHoro marepuana.
Mnata ®HY pasMelleHa Ha CToMKax, npu-
KPEenneHHeLIx K nnare ayauwokoneka. Pac-
nonoxeHue nnar NPUBeaeHo Ha pMc. 3.

MevaTHble nnaTel W3roTOBNEHB W3
onNLrMpoBaHHOrO C ABYX CTOPOH CTEKIIO-
TEKCTONMTA TONWMHON 2 MM. YepTexwu
MNAaT HaXO4ATCH B NPUNOXEHHOM K CTarbe
apxuee. lMeyarHbie nNnatsl HE cogepXar
owmboK, 4TO NOATEEPXAEHO oTpaboTkon
1 cbopkon paguonpuémHuka. lNpocmor-
PeTk N pacneqartarte PUCYHKW NAat MOXHO
C NOMOLLBIO NporpamMmel Sprint-Layout He
HUXe Bepcum 5.

Bonbwas 4actTe NPUMEHEHHLIX B pa-
AVIONPUEMHWKE 3NIEMEHTOB — LON§ MOo-
BEPXHOCTHOrO MoHTaxa. Bce kepamuye-
CKWME KOHAEHCATopPhb! M BCE PE3NCTOPhI, 38
WCKMIOYEHWEM NOACTPOEYHBIX W NEepemMeH-
HbiX, — Tunopa3smepa 0805. OkcuoHuie
koHgeHcaTopsl C3 n C4 Ha cxeme coenum-
HeHuid (puc. 7 B ¢aine DSP_RCV.spl7,
MPUIOXEHHOM K CTatbe) MoryT BuiTb nio-
BbiMu. OcTanbHble OKCWMAHbIE KOHOEeHca-
TOpPLI — TAHTANOBLIE ANA MOBEPXHOCTHOMO
moHTaxa: C35—C38 Ha nnare kogeka u

Tabnuvua 1
Normyeckne ypoBHW
Ha KOHTaKTax ‘-lamfa,
1 2 3
0 0 o0 0,1...0,25
0 0 1 0.25...05
0 1 0 05 1
0 1 1 1.2
1 0 0 2.4
1 0 1 4.8
1 1 0 B..15
1 1 1 15...30
Tabnuuya 2
Homep
s T Paszbém X1 Pazbém X3

1 Vdd He ucnonsayercs

2 CLK CLK

3 GND GND

4 SWDIO SWDIO

5 NRST NRST

6 Swo sSwo

¥34 — B kopnyce C, ocTanbHbe KOHASH-
catopbl — B kopnyce B. Bce koHgeHcarto-
Pl AOMXHBI UMETb HOMWHANBHOE Hanps-
xeHue He Huxe 16 B.

Mukpocxema AD9951 aameHuma Ha
AD9952. Mukpocxembl OY — B kopnyce
SoIC.

[eHepaTopb! TAKTOBOW HACTOThl CUHTE-
3aropa (80 MIu) w Ha ocHOBHOW nnarve
(10 Mly) — KX0-210. [ina TaktuposaHus
Mukpocxemsl DDS MOXHO uMcnonb3oBaTh
reHeparop ¢ Yactotou or 20 go 100 MIu.
3HauyeHus TakToBOW HacToTbl W Koaddu-
UMEeHTa YMHOXEHWS 330al0T B CEPBMCHOM
MEHIO NPUEMHWKE.

Ha ocHosHoM nnate (puc. 2 B ykasaHHOM
Bbilwe daine) B kavectse DSP un System
CPU wcnonb3oBaHbl MWKPOKOHTPONNEpH!
STM32F407VETE peeuaun A. Buina npose-
peHa v noaTeepXaeHa paboTocnocobHOCTL
MUWKpOnpoLeccopos pesuavn Z. Bmecto
STM32F407VET6E MOXHO NPUMEHWTE MUK-
ponpoueccopsl STM32F407V, . e. ¢ nio-

ObiMu DykBamMM B KOHLUE 0D03HaYeHMs.
Npy UCNoNL30BaHUM MUKPOMNPOLIECCOPOB
peBMann Z M aBTOPCKMX MeqaTHbIX nnat
cnenyet euiBon 99 ornaste OT NUHWAK
NUTaHWA W OCTaBUTL €ro cBoBoAHLIM NMBO
C MNOMOLLLIO KOPOTKOWN NepemMbItKn coeam-
HWTL C ODLLMM NPOBOAOM.

Crabunuaarop LM1117-38.3 (VR1) Ha
OCHOBHOW Nnate — B kopnyce SOT-223,
LM1117-5 (VR2, VR3) — TO263. Bece cTa-
6unnaaropsl 78L05 n 78L10 — B kopnyce
TO-92.

Mopctpoeynblie pe3uctopbl R11 Ha
ocHoBHOW nnate u R8 Ha nnate SDR npwm-
emHuka — 3329H.

Peanctopsl R1 1 R2 Ha cxeme coegum-
HeHuin — umnopTHele 16K1-B10K, RS —
16T1-B10K. Bo3aMOxHO NpUMEHeHWe oTe-
YecTeeHHbIx peauctopos Cl13-4 nubo apy-
rUX TUNOB, C NUHERHOWN XapakTEepPUCTUKON.

XKK-uHgukarop — WG12864A. MoxHo
MPUMEHWTL APYT O MHAWKATOP C paspeLue-
HWem 128x64 ToHKM W rpadMHecKM KOH-
Tponnepom KS0107 wnn KS0108. Takxe
cnenyet obpaTuTe BHUMaHWe Ha TO, 4TO
HanpsXxeHwe nuTaHus niaukatopa 5 B, a
mMukponpoueccopa System — 3,3 B, no-
aromy Heobxoaumo nNpy Boibope MHAWKa-
Topa 00paTWTe BHUMAaHWE Ha 3Ha4YeHwe
MUHUMANEHOIO HANPSXEHWUA JIOMMHECKON
eanHuUbl. [lnA rapaHTMpoBaHHO paboTu
KenarenbHo, 4Tobel 3TOT NnapameTp Gbin
He Boiwe 3 B. Ecnu BCE-Taku HAWTU NoA-
XOAALMIA NO HANPAXKEHWUIO NOrM4ecKon
efVHWLLI MHOWKAToOP HEe YAanochk, MOXHO
nonpoboBaTe YMEHLLWWTE €ro Hanpaxe-
HWe nutasua 0o 4...4.5 B, noHW3ne Tem
cambiM NOPOr BOCTIPUSITUR JNIOTUNECKOW
EAVHULbI.

Crabunusatop LM1117-Adj (VR1),
1n300paxeHHbI Ha Cxeme COoeOvHEeHWn,
HEODXOAWMMO YCTAHOBUTL Ha TENNOOTBOLA
nnow@aasio He mexee 36 cM® W BLICOTON
3.4 mm.

AHTEHHEIN BY-pa3wem — noboi ¢ Bon-
HOBBLIM conpoTtueneHvem 50 Om. Coepwu-
HEHMA Mexay pasbémamu X2 nnatel SDR
1 pasbémom X1 npnatel @HY, X1 nnato
ayavokoneka u YHY 1 pasweémom X2 nna-
Tl MHY BHINONHEHbI 3KPaAHWPOBAHHBLIM
nposogom MIrTd3.

Knasuatypa — AK-1604-A-BBW. Mox-
HO MPUMEHWTL APYryIO, B TOM Y1C/IE CamOo-
LenkHylo, 4x4 knasuiun.

Bce ayanopazwemsl — miniJACK 3,5 Mm,
USB-paswem — Tuna B.

K BeiBogam 1—3 pazwema X6 ocHOBHOMN
nnarel NOAKMIOYAKDT BHEWHWA aewwndpa-
TOp KOMMyTaumm OMNd (Hanpumep, Ha
mukpocxemax K555110, K561MA41). Co-
CTOAIHWA KOHTakToB 1—3, B 3aBUCUMOCTH
OT 4acTOThI, NpUBEAEHL B Tabn. 1.

K passémy X5 nogkniodéH uitepdeic
USB. [lo nogknio4eHua K KOMMbIOTERY He-
06x0AMMO CKkavaTk W YCTaHOBUTL Ha Hero
Apavieep, HaxoosWwMUcs Ha cante ¢gup-
MbI-NPOV3BOAUTENS MUKPONPOLECCOPOB
[2]. K BuiBOgam 4—6 pasvema X6 nogknio-
4aloT aHKoaep.

[ns nporpaMmMupoBaHus MUKpPONpo-
ueccopos System u DSP nortpebyetcs
nporpammarop ST-LINK nubo otnago4Hsie
nnarbl, B COCTABE KOTOPLIX YXXE ecTb Mpo-
rpamMmarop, NoAnepXuBaoLLMIA MHTepdenc
SWD. MoxHO npyMEHUTL Takue oTnaanoM-
Hele nnartel, kak STM32F4DISCOVERY,
STM32LDISCOVERY, STM32VLDISCOVERY,
nvbo aHanoruyHble, NoAnepXWBaloLIne
MUKpoOnpoueccopsl cemenctsa STM32.
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"W STM32 ST-LINK Usiiny

[Pl 5n Vo Torget STUNK Etemullosder Hep
FEETTEY &
Memory deplay

Address:  Ox08000000 » Sce: 0x1000

Data Width: 32bis »

[ Address [0 [a 8 e |asan -
008000000 |2000A450  OS00ABED  O0BO0ACOS  OBO0ACDD PB. me...o...=..
| [oos000010 csoacts  0B0ACIS  0800ACIS 000000 . n..vio. ‘
| |©x08000020 |00000000 00000000 00000000  OBOBACID  .oeeevvenee S
O1B000030 | 0B00ACZL 00000000 0800AC25  OBOOACH != %o
| | 008000040 |0B00AC2D O0B00AC31  OBOOAC3S OBOOAC9 -~..1-..5-..9- |
0«08000050 |DB00AC3D 0B0DACAI  OB00ACAS OBOOACAS =-..A-..E-..I-
! m |na|mcm 0800ACS1  OBOOACSS 0B00ACSS M=..Q-~..Us..¥-.. |
lmn O0800ACSD  O0BOOACS]  0800AB2S  0B0OACES J=..a~..%E..1n..
1
008000080 |0BO0ACED  OBODACTI  OBODACTS  OBOOACTY m-~..gn..u=..y-.. -
| L —— i — ’
| [20:04: 11 2 STLINK Frmware version : V211450
| i L id 51 C1 e detesierd
|W:O4:1[:Cumttdwm. |
| §20:04: 11 ;: Connebon mode ; Normal.
X ,04: 12 : Device ID:0x411
20:04: 12 : Device flash Soe : 512@ytes
2.104:12 : Device famly :STM32F40x STM3F41x
]hwm\mm | T f
—
Puc. 4]
- s sty T W . RO
= e = —
|
|
=
‘ | & = flosansmwst guce (€] » DSProv V16 v | 43t Moo OSFecer VILE P 1
_ EESSSEN— T
| Ynopaaoumts * Hosas nania = - 1 8
& 3arpyson * Pms - Jata wanenerun Tun | |
:P' ey LYo 110920131755  Oséin HEX F
aowwiicron i S SON Srcie e 10920131811 @ain HEX | B

Jeornnetion mode : Normel. Pevce D:0xd11

|Puc. 5
[ns nporpaMmMupoBaHng Takxke noTpeby-
ercs nporpamma STM32 ST-LINK utility,
KOTOPYIO MOXHO CKa4aTk no ceeinke [3].
B rabn. 2 npuBeneHsbl Ha3HaYeHWs KOH-
TaKTOB pa3bemMoB X1 1 X3 OCHOBHOW NnaTkl.
K a1vmM pa3sémam noakmioNaloT nporpam-
Matop: X1 npegHasHadYeH Ansi NpoLUMBKW
Mukponpoueccopa System, X3 — DSP.
MNepen HasanoMm nporpaMMupoBaHus
Heobx0oVMMOo NMogaTs NUTaHWe Ha pPagwuo-
MPMEMHWK, COeAMHWTE MWUKPONpOoLEeccop
DSP c nporpamMmaTopoM W 3anycTuTb
nporpammy ST-LINK utility. Pabouee okHo

nporpaMMel NokasaHo Ha puc. 4. Heob-
xoamMMo BeiBpaTte Bknagky Target u ganee
Connect. Npu aTom paboyee 0KHO OOMKHO
coBnagatb ¢ puc. 4, a coobueHns o6
ownbkax OTCYTCTBOBAT.

Janee cnenyet oTkpeiThb hain DSP.hex,
euibpae eknagky File pevcteme Open.
Paboyee okHO n3o6paxeHo Ha puc. 5.

Hanee HeobxogMmo 3alTh Ha BKIAOKY
Target v Beibpats pewncreue Program&Verify,
HaXaTb B OTKPLIBLWUEMCHA OKHE KHOMKY
Start. CootBetcTeyiolee paboyee OKHO
u3obpaxeHo Ha puc. 6. [No 3asepwernn

NPOLUMBKKM AOKHBI BbITh BLIBEOEHL! HAA-
mmcu "Flash memory programmed..." n
"Verification...OK", kak waobpaxeHo B
NEBOM HWXHEM Yy puc. 6. AHanOrmyHo ¢
vucnons3osanvem daina System.hex we-
0BX0AUMO NPOLLMTE NpoLeccop System.

PaguonprémMHMK NPakTUHECKW FOTOB K
pabore.

Bua mHaukaTopa npuemMHuKa NpueeaeH
Ha puc. 7. Ha Hem oTtobpaxeHsbl 4acToTa
OCHOBHbBIE HacTPOMKW pPaavonpuémMHuKa.
BuIKNOYEHHBIE HACTPOWKMW BLIAENEHLI NPOo-
3payHbiM TEKCTOM Ha 4épHom ¢oxe. B
HWKHEW HacTW aKkpaHa oTobpaxeH S-meTp,
B MPaBoM HWXHEM yriy — uHdopmMaums o
COOTHOLWEHUW curHan/ wym (SNR).

KnaeuaTtypa ynpasneHus pexvumamu pa-
60Tl NPUEMHWKA COCTOMT M3 16 KnasumLL:

"1" — giboOp Wara nepecTponku;

"2" — BIBOp TMNA MOLY ALK,

"3" — py4HOM1 BBOL, 4acTOThI,

"4" — gribop punLTPa;

"5" — suibop pexwma paboTs APY,

"6" — BwbOp BpEMEHW KoppPensuun
¢dunsTpa ANC;

"T" — Boibop pexvma ncesnocTepeo;

"8" — MEHIO NoACKA30kK;

"9" — prnioYeHne/BoiknoyeHue GunsT-
pa ANC;

"0" — euibop AnManasoHa;

" — coxXpaHeHwWe YacToTh M HACTPOEeK
B NamaTK, OTMEHA M BbIXO4 13 MEHIO;

"#" — BoLIDOP COXpPaHEHHOW B NaMATH
4acTOThl, KOPPEKLMA 3HAYEHWSA NPV BBOAE
4acToTh;

"A" — BknioYeHWe/BoiknoYeHue APY;

"B" — BknioveHue,/BruiknioyeHne YBY;

"C"  —  BKNOYEHWe/BLIKNIOYEHWEe
NOTCH dunetpa;

"D" — BknoveHue/BeiknoYeHve SHIFT
dunbTpa.

Pabota ¢ MEHIO MHTYUTUBHO NPoOcTa u
noHATHA. [py HaXxaTun Ha ofHY M3 Kna-
BULL KNaBuaTypbl Bei3bIBAETCS COOTBETCT-
BYIOLLMIA paznen meHio. [na suibopa Ha-
CTPOMKKM HEODXOAWMO HaXaTb KnasBuily,
COOTBETCTBYIOLLYIO YKa3aHHbIM HacTpou-
kam. Ecnum nameHeHws HacTpoek He Tpe-
byeTcs, AnA BbIXOAAa U3 BuIDPaHHOro NyHK-
Ta MEHIO HeoBXOAMMO HaxaTk KnasuLly
"*" lNpw suibope HacTpowkw Oymer ocy-
LEeCTEBNEH aBTOMATUHECKMIA BhIXOO W3
meHio. PaHee BbibpaHHble HAacTpPoOWKW B
KaXAoM MEeHI0 MOoACBEeYMBAalOTCA B BUMAE
rnpo3padyHbix Byks Ha YEpHOM hOoHE.

Pexwum CW, B oTan4ve OT Apyrux BMOOB
MOAYNAUMK, OTAENEHO B HACTPOMKax pa-
ouonpuémMHuka He soigeneH. ins npuéma
CW-cTaHumi cnegnyer Buibpate B MEHIO
pexum LSB nnn USB v Tpebyemuinn yako-
NONOCHBIN GUNLTP.

Ana AM (FM) v SSB peanusosaHo
cOxpaHeHwe Mnonocel padee BobibpaHHOro
¢unetpa. To ectb Boibop dunsTpa ons
OAOHOro TUNa MoaynaumMn (Hanpumep, AM
wnn FM) He BnmnsieT Ha BbiDpaHHbIn GunsTp
B8 gpyrom tune (USB wnm LSB). Hanpw-
Mep, Bbl cnywanu AM ¢ nonocon 8 kly
(punerp Homep 2 ana AM). [anee nepe-
wnu B SSB v Beibpanu ¢unetp 3 kly
(puneTp Homep 1 ans SSB). MNMpwu nepexo-
ne obpatHo B AM astomartnyecku Gyper
eeibpaH dpuneTp 2 ona AM, 1. e. 8 klu.

[nsa seibopa TMNa MOAYNALUUKM HYXHO
HaxaTk Knasguwly 2", saarem knasuwy ot 1
A0 4, COOTBETCTBYIOWYIO Tpebyemomy
TUNY MOAYNALMK.

Jns euibopa wara nepecTporMky HYXHO
Haxars knasuy "3" n HabpaTe Ha Knasua-
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Hd V323 9
Memory display

Address:  Ox08000000 ~ Size: OxDFO0 DataWidth: 32bits ~

..Flad;mermrv progammed n znm
venfication. . .OK

E de : Normal. Pevice D:0xa11

|Puc. 7

Type Tpebyemyio 4acTtoTy C TOYHOCTLIO
10 MNy. Ecnu HabpaHHas 4YacTtota He CooT-
BETCTBYET NPWHWUMAEMOMY MPUEMHUKOM
[uanasoHy 4acTtoT, Npou3onneT obHyne-
HWE YacToThl, HEOBX0AMMO MPOBECTH MOo-
BTOpPHbLIA BBOA. Ecnu npw Beope Gbina
[onyLieHa owmnbka, HaxaTem Ha KnaBuLuy
"#" MOXHO OBHYNWUTL BBEAEHHYIO YacToTy.

Y1066l BKNIOYUTL Tpebyembin nwbu-
TEeNLCKUA AMana3oH, HYXHO HaxaTk Ha
knasuwy 0" n 3arem Ha knasuiy ot 0 go
9, 4TO COOTBETCTBYET OQHOMY M3 OECATH
AvanasoHos: 27; 1,8; 3,5; 7; 10; 14; 18;
21; 24; 28 MIu. lMNpw BeiBope auanasoHa
aBTOMATWHECKW YCTaHaBNMBAIOTCA LEHT-
panbHas YyacTtoTa u Bua, MOAYNAUMM Ons
[aHHOro AManasoHa.

CUCTEMHOE MEHIO CRAYXMUT Ans ycta-
HOBKWM 3HAa4YeHWd TakTOBOW H4aCTOTbl CUH-
Tesaropa, HaCTPOWMKK nopora cpabaTbiea-
Hua APY, ycTaHOBKM AONONHUTENEHOIO
umdpoBoro ycuneHus (Moxer notpebo-
BaTLCH NPW HEAOCTaTO4YHOW YyBCTBUTENL-

HOCTK NpumensemMoro SDR-paguonpuém-
HUKA), a Takxe kanmbpoeku S-meTpa.

Jns BXoAa B CUCTEMHOE MEHIO HeoBxo-
OVMO MpY BKIIOYEHWW PaavonpuEMHMKA
yaepxuvearts knasvily " 0o Tex nop, noka
HE NOABWUTCA M HE MCYE3HEeT 3acTaeka Ha
wHaukarope. [na yonobcrea B Kaxoom
BbIOPAHHOM NYHKTE MEHI0 BLIBOAWTCA
[encTByloLlee 3HaYeHne napaMerpa.

HasHayeHne nyHKTOE CMCTEMHOrO
MEHIO!

— MUX — pons BBopa koadduumenTa
YMHOXEHWS TAKTOBOW 4acTOThl CUHTE3a-
TOpa, KO3IDDULMEHT YMHOXEHUS — B Ana-
nasoHe 5—20;

— Ftakt — ans BBOAA 3HAYEHWSA TAKTO-
BOW HaCTOTHI CUHTE3aTOpPa;

— S-metr — anA BBOAA KOHCTaHTHI
KkanmbpoBkW 3HaYeHUs S-MeTpa, BeIBoAN-
MOro Ha gucnnei (3pece Heobxoaumo
BBECTW 3Ha4YeHWe, KOTopoe cneayer npu-
HaBUTL MK BLIMECTL, YTODEI NONYYUTE O0-
CTOBEpPHOE 3HaYeHue Ha wwkane S-metpa),

HaxoouTten B vHTepeane *99 gb, OXX —
nonoxurenbHoe aHaveHuwe, 1XX — otpu-
uarensHoe;

— AGC — ans BEOgA 3HA4YEeHWA Nopora
cpabarsiBaHus APY, B wHTepeane 1—20;

— Gain — ana 8eoga 3HaveHua umd-
POBOIrO ycunenus, B uHrepeane 1—50;

— Key beeper — ons BBoAa 3Ha4yeHms
rPOMKOCTM CUrHana HaxaTus Knasuil, B
vwHTepsane 0—10, O coOTBETCTBYET Bbi-
KNIOYEHWIO.

Cnegyet oTMeTWTh CrieayioLLee:

— ecnn npouseegeHve Ftakt 1 MUX
borneie, Yem 450 My, nméo MUX — 3a
npegenamu uHTepesana 5—20, Ha nHauka-
Top Oyper BeiBeaeHo coobuleHue o6
owmnbke;

— 3Ha4YeHmne napametpa Gain enuser
Ha AWMHAMUWHECKWI AManasoH pagvonpu-
EMHWKa U HE PeKOMEHOYETCH YCTaHaBMN-
BaTh 370 3HaveHue Bonbuie 30.

Mo 3aBeplieHun HacTpoek Heobxoam-
MO HaxaTb knasuvwy "*" M BBefEHHbIe
HACTPOWKW ByayT COXpaHeHb.

MNpy NepeoM BKIIOYEHUM PAAMONPUEM-
HWKa HeobXoaMMO B CUMCTEMHOM MEHIO
BLICTABUTH 3HAYEHWA HACTPOEK NapamMeTpos
AGC v Gain, oTnv4HLIE OT Hyna (No ymonya-
HWIO OHW PaBHLI HyM0). B NpoTMBHOM chy-
yae paguonpuém ByaeT HEBO3MOXEH.

HanaxwueaHuwe NpUEMHWMKA CBOAUTCH K
YCTAHOBKE TOKa MNOKOA TpaH3aucTopa
BFG135, pasHoro 25 mA, nonbopoMm pe-
anctopa R20, » yctaHoBke nopcTpoey-
HbIM peancTtopom R8 MuHUMansHoro guc-
DanaHca amnauTyn mMexay kaHanamu | n
Q, HanNPAMYIO BNUAIOLLETO Ha NogasneHue
3epKanbHoro kaHana. 3Ty HAaCTPOWKY Le-
necoobpa3Ho NpoBOAWTL B pexume SSB
npy NpUEMe CTaHUMK, PacnonoxeHHon B
3epkansHoOM KaHane, KOTOpLIA HaxoanuTca
Ha 11025 Iy BbilLe nnKn HKXE (B 3aBUCUMO-
CTW OT TOTO, B KAKOM PEXWME NPUHUMATE —
B USB wnu LSB) otHOCUTENBHO 4acToThl
npuema. Ecnw npw npuwéme SSB-curHana
obHapyxeHo, 4TO BMecTo Tpebyemon
npuHumaeTcs gpyran Gokosas nonoca
(Hanpumep, USB emecto LSB), Heobxo-
AMMO MOMEHATE MecTaMu NPoBoAa, Noa-
KITIOYEHHbIe K KoHTakTam 1 1 3 pazwéma X1
nnarbl ayauokopeka u Y34.

MoactpoeyHbiM peauvctopom R11 wHa
OCHOBHOW nnare ycTaHaeBAWBaloT KOHT-
pacTHocTk XKK-uHamkaTopa.

MpasunbHO coBpaHHbIA paauonpuem-
HUK QOM¥eH Havatb paboTtaTe cpasy.

JNUTEPATYPA

1. Tasic SiniSa. HF SDR S/H Sample and Hold
Receiver with possibility to receive 3 bands har-
maonically related with single oscillator — DR3Xis
going from 30 KHz to 35 MHz-Make it Simple as
Possible with Qutstanding Performances. —
<http://yulim.grpradio.com/DR3X%20HF
%20SDR%20RECEIVER-YU1LM.pdf>.

2 STSW-STM32102 STM32 Virtual COM Port
Driver. — <http://www.st.com/web/en/catalog/
tools/PF257938>.

3. STSW-LINKOO4 STM32 ST-LINK utility. —
<http://www.st.com/web/en/catalog/tools/
PF258168>.

Ot pegakymnyn. Qaiine cxem y3nos,
dhainel ne4arHeix NAar, NPOrPaMMs: 1S Mik=-
POKOHTPONNEPOE 1 AYX U poBeIX (PUALTHOB
pPaguonpueMHnka WMEKTCA N0  aApecy
ftp://ftp.radio.ru/pub/2014,/03/pion_dsp.
zip Ha Hawewm FTP-cepeepe.
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APPA

Adwanced Instrument Technology Mades Eeay

Hoeble cpeacTBa 6e3pa3pbIBHOIO

U3MepeHus ToKa c BbiOOpom npuopureTa:

"KOMNAKTHOCTb, YBENNYEHHbIN ANana3oH, GYHKUMOHANBHOCTL"

Komnanus APPA Technology Corp (TaiiBaHb), MupoBoO# nnnep B
paapaﬁorxe M NPOU3BOACTBE MY/LTUMETPOB U 3/1€KTPON3MEpUTEb-
HbIX Kneujer, gobasuna B cBOW 06LWMPHYIO NUHelKy npubopos ABe
HOBbIE MOZENN YIbTPaKOMITaKTHbIX TOKOBbIX Kknewein APPA A0, APPA A1
¥ MHHOBaUMWOHHBIE rmbkue knewm cepuu sFlex gns namepeHus nepe-
mMeHHoro Toka go 3000 A ¢ ucnone3oBaHuem nosica Porosckoro. B
o0630pe paccMOTPEHbI NX OCHOBHbLIE TEXHUYECKNE XapaKTepUCTUKM,
QPYHKLNOHANbHBIE BO3MOXHOCTH U OCOBEHHOCTH.

l__ OBble 3NeKTPOU3MepUTENbHBIE Kne-

wy APPA A0 u APPA A1 — oaoHwu 13
cambix BIOLKEeTHLIX ¥ Hanbonee hyHKUNO-
HanbHbLIX NPMBOPOR Cpeau BCero accop-
TUMEHTA CPeacTs AnA BecKOHTakTHOro
uamepeHus Toka. OHu obecne4usaloT
U3MepeHue NepeMeHHoro Toka [o
300 A (APPA AQ) unu NOCTOAHHOO U
nepemeHHoro Toka po 300 A
(DC/AC) — crapwan mogens APPA
Al. ToyHoe M3aMepeHue ToKa Hecu-
HycoupgansHon dopmel obecneun-
BaeTcA Onaronapa BCTPOEHHOMY
anroputmy TrueRMS (n3amepenwne
CK3 curHana npowssonsHoW ¢op-
Mbl). BasoBas norpeLwHocTeL He npe-
Bbilwaer 1,5 % (APPA A1) mn 2,0 %
(APPA AQ).

HOBMHKM WMMEIOT NPOMHLIA KOP-
nyc, SProHOMMWYHBLIN W CTUILHBIN
AvaaitH, yaobHyio gopmy, Bnarona-
pA KoTopown npubop nerko pasme-
CTUTCH B HarpyaHom kapmane. Obe
MOgenu ocHaweHbl QyHKUWen wna-
MepeHuss BPOCKOB MYyCKOBOro TOKa
(Inrush), umeroTcs pexum GunsTpa-
umm npu nameperun (LPF), sknioye-
HWEe NOACBETKW ANCNNEes B YCNOBUAX
HEeQOCTATOYHOW BUAWMOCTW, yOEp-
*aHve nokasauui (Hold). ToHkun
npoduns paboyero MexaHuama kne-
LLEN YNyqLIaeT BO3MOXHOCTH AOCTY-
na B TECHLIX NPOCTpaHcTeBax pac-
npegenuTencHelx wkados U B Ka-
6ensHoN KaHanuaauuu. 3Tn Mogenu
Hanbonee ynobHbl Ang namepeHuin n
ONepaTMBHOrO KOHTPONs OBLEKTOB
3AEKTPOXO3ANCTEBA B KOMMYHaNb-
HOM W XWUAWLWHO-BLITOBOM Cek-
TOpax, HanpuMep, ANS BbiNONHEeHWs
W3MEPEHWI B OTXOARALLMX NPOBOAAXx
aBTOMATOB W BBIKNIOYATenew, pac-
NonoxeHHux Ha DIN-nuHenkax.

DYHKLUMOHANBEHOCTL  TOKOBbLIX
KNEeulen paciumpeHa BO3MOXHOCTbIO
WUCNONL30BaTh MX B KayecTee DecKoHTaKT-
HbIX WHOWKATOPOB HANPSXEHWA B LUenu
~80...600 B (pexum VoltSense). MHorve
pexumel 1 byHKLUMKM akTueupyloTcs Hea
y4acTus oneparopa (asTossiGop npeaena
M3MEPEHWS, aBTOBLIK/IIOHEHWE NUTaHUA 1
ap.). Mogenu APPA A0 w APPA Al ocHa-
weHbl XK-uHgukatopom c Honswumm
cuMBOnNaMu Ans yaoBHOro cHMThIBAHMS
nokasaHui v MHopMaLWel 0 COCTORHUN
barapen. HoBMHKM NO3BONSAIOT OXBATUTL
NPOBOAA W TOKOBLIE LWWHEI AMaMETPOM 10
24 mm.  TokouaMepuTensHele  Knewm
APPA AO 1 APPA A1 UMEIOT UCMNONHEHWE B

* COOTBETCTBUWM CO cTaHpgaptom Gesonac-

HocT M3K 61010-1 (kar. Ill 600 B). Mac-
corabapuTHble napameTpel: pasmepbl —
147x60x31 mm, macca — Bcero 140 1.

B COBpEMEHHbIX WHAYCTPUalbHbIX

anekTpoycrtaHoekax (3Y) w obvekrax
3HEepPreTMYecKoro KoMnnekca avanasoHa

uamepeHus Toka B 1500 A n paxe 2000 A
cTano HepocTatoqHo. Bo3Hwukna HacTos-
TensHas noTpebHOCTL BOOPYXWTb 3KC-
MAyaTauMoHHBLIN NepcoHan nopraTMeHbIM
cpeacTeoM ANs onepaTtMBHOW AWarHoCTH-
KW W KOHTpONs notpebnsemMoro Toka B
MOLLHBIX Harpyakax. BaxHeim ycnosuem
fABNSETCA HeobxoauMocTs Be3paspbLIBHO-
ro uamepeHus Toka (T. e. bea oTknYeHus
W NepekoMMyTaumm Lienei), a Takxe 1o
0BCTOATENLCTBO, YTO CUNBHOTONHBIE Lienu
1 GUAeps UMEKT 3HaYUTENbLHbIE FeOMEeT-
pyyeckue pasmeps (cedenume). Mibkue
TOKOMamMepuTensHele kneww sFlex, pas-
paboTaHHbie ¢ npumeHeHuem nosca Po-
TOBCKOr0 W OCHAWEHHLIE COeAWHUTE b-

HEIMW NPOBOAAMW ONMHOW 2 M Ons noa-
K/IOYEHUS K BHELUHEMY MYNLTUMETPY,
PEeLaioT 3TK 3a0aqu.

HoBWHKW NO3BONSIOT YBENWHWUTL Awa-
nasoH U3MEepeHWit NepeMeHHoro Toka no
3000 A ¢ oTobpaxeHnem peaynsrara Ha
WHOAWKATOPE BHELWHEero wynstumerpa
(BONLTMETPA) MNW HAa BCTPOEHHOM AWC-
nnee (Mopenw ¢ nHaekcom "D") , a Takxke
obecneuyreaoT ynobcTBO M3MepeHun. B
cepun NpeacTaBneHsl YeTbipe Mogenu B
BUAE PasbeMHON NETNn ¢ GUKCaTopomMm n
nwameTpom oxeara 25 u 45 cm (cooTeeT-
creeHHo 10 v 18 aonmos).

TokoBbI paTtyvk  knewewn sFlex-D,
OXBaTLIBAIOLWNWI NEeTneéin TOoKoBeayLlum
NpPoBof, NEPEAAET CUrHaN K BCTPOEHHOMY
yany npeobpasosaHus 1 06paboTku
[aHHbIX, 4TO obecneyvBaer Heno-
CpeACcTBEeHHO W3MepeHue W 0TOo-
OpaxeHuWe 3Ha4YeHws Toka Ha auc-
nnee. MNpw HeobxogMMoOCTH B MOAE-
nsX CO BCTPOEHHLIM WMHAWKATOPOM
(Ha doTo) — APPA sFlex-10D u
sFlex-18D0 — MOXHO BOCNONbL30-
BaThCH PYHKUMEN YASPXaHWA NoKa-
3anui (Hold) v BknioveHns noa-
CBETKW OWCNNEA B YCNOBWAX HEOO-
CTATOMHOW BUAMMOCTH. TOHKMIA
npoduib THMOKOro pasbLEMHOIO
TOKONpoBoga (TonwmHa BCero
7,5 MM) NO3BONSET U3MEPUTENBHOWN
neTne NPoWTK Yepea NNoTHO pacno-
NoXeHHble Kabenu 1 Nyyku NpoBo-
[O0B, YTO yny4lWaeT BO3MOXHOCTH
[OCTyna B TECHbIX NPOCTPaHCTBax.
Oee ppyrve mogenn — APPA sFlex-10
n sFlex-18 — He wumeioT XKK-nH-
[vKaTopa, HO MpW 3TOM OCHALLEHH!
COEAVHUTENBHEIMW NPOBOAAMK ANTA
NOOKNOYEHUA K BHELLHEMY MYNbTW-
MeTpy (BonsTMeTpy). [lnvHa ux pas-
Ha 2 M, 4yTo obecneynsaeT yoobHoe
CHSITWE NOKa3aHWi.

OproHOMUYHEIN KOPMYC ¢ yoo6-
HOM 0Bpe3nHeHHOoW PYKOSATKOW Ans
HagexHoro oxeara MO3BONAET
nerko pabortartk ¢ rubkumK kKnewa-
My cepun sFlex opgHoi pykoin. B
KOMMMEKT MOCTABKW HOBBIX 37EK-
TPOW3MEPUTENBHBIX Knewen-earT-
METPOB B BapuaHTe WMCNOMHEeHWs
APPA-130F HoBuHka (APPA sFlex-
10) exoguT kak npeobpa3oBaTenb.
Kpome Toro, HoBbIE rMBKHe TOKOBLIe
KNELW NOJSHOCTLIO COBMECTUMLI C MYJlb-
TUMETPaMK (BONBTMETPAMK) PasnNUYHBIX
MapoK W TNPOW3BOAWTENEN, WMEOLLINX
CTaHAapTU30BaHHbIE BXOAHLIE rHE3Aa
avameTpom 4 MM (Mx MOXHO NpyuobpeTaTk
B KayecTee A0NofHWTENbLHOro akceccyapa
npyu HeobXoaMMOCTH M3aMepeHun Bonb-
LLINX TOKOB).

ynn no wonpocam uu-pum
TexXHMKM — N0 Ten, (485) mqi&ﬂ
u no y-mail <infoaprist.com>.




3+!|-3‘-mrenbuan 4YacTk 30Hb! "TexHonorna" noceAiieHa 3D-npuHTepam u 3D- ckaHepam. MoceTUTenu BbICTABKM MOTTIM O3HAKOMWTLCA C
AeMoHcTpauven HapaboToK NPUHTEPOB HOBOTO MOKONEHWA W IKCMOHATOB, CO3AaHHbIX Ha 3TUX YETPOWCTBAX, HAYMHARA OT YKpalleHWH Ao
apXMTEKTYPHbLIX MakeToB U3 pasnu4HbIX matepuanos. Ceom nocTxeHns npeacraeunu Fablab npu MUCuC, 3D Systems, 3D BioPrinting
Solutions, ConCore, PICASO. Komnanuu Lenincraft u 3dMee npamo Ha meponpuaTun npoeoaunu 3D-ckaHMpoBaHWe U NevaTani MUHWa-
TIOPHYIO KONWIO YenoBeka.

Bonee coTHM 3KCNOHATOB NpUTArMBany k cebe BHMManne: Exoatlet, nozsonaowmui qenomﬁr-onepawpy nepeHocuTb rpy3sl Ao 100 kr,
poGorki-gomoBkie, pobor tenenpucyrcTena Webot, ocHalwéHHbIA KaMepo# U NOBOPOTHOM rONIOBOM, 4YTO NO3BONAET eMy BUAETL Cpa3y B0
BCEX HanpasneHuAxX, poboT-MaHUNYNATON, YNpaBnaeMbid CEHCOPHOW NepYaTkoi M cnocobHbIN nogHMMaTh rpy3kl Ao 400 kr, poGoToTex-
HWKa ana gevew, poboTki-rymadonabl M Robotron — eauHcTBEHMEIA B Poccum TPEXMETPOBLIN POGOT-rMraHT, KOTOPbLIN TaHLUYET, NO&T U 06+~
LWaeTCA CO 3PUTENAMM.

AnTponomoptHoro pobora InMoov, geTanu KoToporo pacne4araHbi Ha 3D-npuHTepe, CNPOEKTUPOBAN M U3roTOBMA (hPaHLy3CKUA Xy-
AOXHWK W cKynbnTop Maane J1angxesuH. NMoka co3gaHb! ronoea, TYNOBULLE U PYKM, HO POGOT NOHMMAaET rofIoCoBLIe KOMaHAL! U BbINONHA-
et ux. Ana nporpammupoBanua poborta ucnonb3oBaHa kombuHauua nporpamm Serialterm, MyRobotLab u mHemoHu4eckoro siabika npo-
rpammupoBaxus Arduino. -

Ewe oanH npoexT thpaHuy3ckux poﬁoro*rexnukommcohand — BuoHKMuecKas pyKa.

BuoHnyeckuit npoTtes, pacnevataHHbld Ha 3D-npuHTEPE ana no4érHoro roctd decrtMeana Hukona Xywe, NONHOCTLIO 3aMEHAET eMy
pyky. OcraBwuecs HepBHbIe OKOHYAHWA B NeYe COeAWHEHBI C NPOTE30M TakK, 4T OH ferko MOXeT NOBTOPATHL ABWKEHWUA YeroBe4ecKou

PaspaboTka ueHtpa
pobototexHuky Boteon.

Pobot InMoov.

MacTep-knacc ans B3pocnbix W AeTei. Pobot "[pakoH-3" ans obyyeHus
. [eTen OCHOBam NporpamMmmMupoBaHus.




ZETLAB

NPOCTLIE PELLEHWA CNOXHbLIX 3A0AY

ABTOHOMHan pabora
O6paborka paHHbIx ¢ MK no wuHe USB 2.0

20 BUpTyanbHbIX NPUGOPOB B OQHOMK KOpobke:
= ocyunnorpadbl * BONbTMETPbI
* aHanusaTtopbl ClekTpas & - reHeparopbl

-

e
&% - * MpocTora noaKNIOYeHUn
\;; - » Boicokas appeKkTMBHOCTDL
R * TOYHOCTbL B U3MEPEeHUAX
K“‘E\ > » ZETSCOPE BXOAMT B KOMNINEKT

3A0 “3neKTPOHHbIE TEXHOMOIMU U METPONOrMYecKue CucTeMbl”

Poccusn, 124460, . Mockea, r. 3eneHorpag, npoess 4922 (O3épHas

www.zetlab.ru annes), Aom 4, ¢1p. 5
e-mail: info@zetlab.ru

Ten./takc: 8(495)739-39-19




