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PAIUOTIOBUTEIL — 1925 Ne 2

Pycckaa moburenbckas nepenaiouiasi CTaHuUMs
Coobutenue

RIFL —ato nosmBnofi, npacBoeHHKHR
MHOI0O CAMBM MOeMY JI0GHTeNbCKOMY mepe-
AATIHKY !).

OnmTHE ¢ HOM BeJHCH € HAYAJa AHBAPA
TeRyuero roaa, 15 u 16 6uan B meppuf
pas nepeiansl 0o TpH pasa JAenclln:

wcq de RIFL qrk? gsl on following adress
Russia Nijni Nowgorod Nowaja 60 (Bcem
or RIFL — gakas gamHa Mmoedl Boapw?
nafitc KBHTAHLUHK N0 ajapecy..)

lNepesasa penacr Ha Boame 96 mTp:
B anTeHse Owmao 0.7 amm.

17 anBapa B 7.30 noayuena nemem:
»de Schergat hou are loud GHH2 96 meters
Reepswaten 18.00 greenwich time Scher-
gat p.o.” (Bu rpomkn na 96 serpoe, Gyay
caymarthB 18.00 no rpuHBIYCKOMY BPEMEHHE |
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2 0DECCUOHATIbHBIE MASTIBHBIE. N\ AKTAKOM
CTAHLWWY e i Py

ATP11107, ATP 1115 MoHTaXHble nasnbHbIe CTaHLUUW

* MowHocTb go 60 Br

 Temn. Harpesa (perynupyemas) ao 480 °C
® AHTUCTATHYECKOE UCNONHEHME

® HU3KOBONbTHbINH NAANbHUK 1 ‘ Y
e KomnakTHbie pa3mepbl ‘ ‘

e ABTOMaTH4eckas nogaya _1 ' '
npunos (ATP-1115)

MHﬂ,yKuMOHHbIe nasiJyibHbie CTaHUUW

ATP-1122 o CBepxGICTPbI HArPEB HAKOHEYHUKA
e MowHocts fo 180 Br
e Temn. HarpeBa (perynupyemas) no 600 °C

* BO3MOXHOCTb NPUMEHEHUSA NpPU
0eCcCBUHLIOBOM TEXHONOMMH NANKM

* «MHTENNEKTYanbHbI#» cNOco6 nanku
(ATP-1121/1122)

* Pexxum 6n0KMPOBKM TEMNEPATYPbl

e To4yHOE noaAepxaHue Temneparypbl
nanku

MHorocyHKLMOHaNbHLIe NasfibHble CTaHUUN

® 3 KaHana: MOHTaX, IEMOHTAX, NanKa ropaYum
~ATP-4302 BO3/1yXOM
' e MowmHocTb go 1100 Bt

* TepMOBO3AYLLHbIA NAANbHMUK:
Temn. Harpesa A0 500 °C / notok Ao 120 n/mMun

* HU3KOBONBLT. MOHTAXHBIN nasnbhuk (o 480 °C)
e JleMOHTaXHbIA BaKyyMHbli nasanbHuk (ao 480 °C)

® bonbLIOH BbIOOP HAKOHEYHUKOB
ANS BCEX BUAOB nnar

¢ Yno6Hoe ynpasnexue
‘Li E JIUKC, 115211, r. Mocksa, Kawwpckoe wocce, A. 57,K.5.  50JIbLIE MH®OPMAUWN
= " Ten./daxc: (495) 781-49-69 (MHOrOKaHanbHbIH) HA www.eliks.ru

Web: www.eliks.ru; E-mail: eliks @eliks.ru
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Ha nawei o6noxke. 90 neT Ha3ag, Bnepsbie Npo3Byyan paguontbutensckuii CQ ua Hawwen cTpaHsl (CM. CTaTelo Ha c. 55).

L6 07 (4 1:\ % [ B D}| AKYCTUYECKAS| CUCTEMA "SEVINA"
YCUITESb-®OPMUPOBATESb U151 YACTOTOMEPA

B CJIEHonmEM MUCMbITATESNb AKKYMYJIATOPHbIX BATAPEN

HOMEPE: W3MEPUTEJIb OKTAHOBOIO YACJIA BEH3WUHA

Tupax xypHana «Paguo» Ne 12 caaun ansa pacceinku noanucymkam 02.12.2014 r.
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“PRAMONINEMTENL"—“PAAMOGPOHT " PRaun" XKYPHAN

“Radio” is monthly publication on audio, video
computers, home electronics and telecommunication

YYPEOAUTENL U U3OATENbL: 3A0 «XKYPHAN «PAONO»
3apervcTpuposad MuHncTEpcTBOM nevatn u nidopmaumm PD 01 mona 1992 1.
PervcrpaunorHsii MK Ne @C77-50754
Fnaeusiit pepgakrop B. K. 4YAHOB
PenakunmoHHan KONnNerus: )
A. B. TONbIWKO, A. C. XYPABJIEB, B. C. MBAHOB,
C. H. KOMAPOB, A. H. KOPOTOHOLLKO, K. B. MYCATOB,
M. A. HEYAEB (3am. rn. penaktopa), /1. B. MUXANEBCKWIA,
C. 1. MMLLIEHKOB, O. A. PA3WH, B. I. CTENAHOB
(nepesiit 3am, rn. pegaktopa), B. B, ®PONIOB
Beinyckaowme peaakropsi: C. H. TJIMEWH, A, C. I0NTUA
O6noxka: B. M. MYCUFIKA
Bépcrka: E. A. TEPACUMOBA
KoppexTtop: T. A. BACUILEBA
Appec pegaxumn: 107045, Mockea, Cenvweepctos nep., 10, ctp. 1
Ten.: (495) 607-31-18. daxc: (495) 60B-77-13
E-mail: ref@radio.ru
pynna paborel ¢ nucemamm — (495) 607-08-48
Otaen peknamel — (495) 608-99-45, e-mail: advert@radio.ru
Pacnpoctpanenune — (495) 608-81-79; e-mail: sale@radio.ru
MNoanucka v npopaxa — (495) 607-77-28
Byxrantepua — (495) 607-87-39
Halwm nnatéxHbie PEKBU3NTHI
nonysarens — 3A0 "Kypuan "Paauwo”, UHH 7708023424,
p/cy. 40702810438090103159
Bank nonyvatens — OAO "C6epbank Poccun™ r. Mockea
kopp. cyet 30101810400000000225 BWK 044525225
Moanucaxo k nedati 18,12.2014 r. @opmar 6084 1/8. Neyats odceTHasn.
O6weém 8 dma. ney. n., 4 Gym. n., 10,5 yu.-nan. n.
B po3HMUy — ueHa LoroBopHan
NoanucHOR MHOekG:
no karanory «Pocnevyatus — 70772;
no O6weauHeHHoMy katanory «Mpecca Poccun= — 89032,
no karanory Poccuinckoin npeccet MOYTA POCCUM — 61972,

3a copepxaHue peknamHoro 0ObABNEHWA DTBETCTBEHHOCTb HECET
peknamonarens,

3a OpMrMHANEHOCTEL U COLEePXAHWE CTaTbl OTBETCTBEHHOCTL HECET aBTop.

Penakuma He HeCET OTBETCTBEHHOCTM 38 BOIMOXHbIE HEraTUBHLIE NOCNEACT-
BWA UCNONBL30BAHNA ONYGNMKOBaHHBIX MaTePUanos, HO NPUHWMAET MEPLI N0 MC-
KMOYEHUI0 OWNGOK W ONeYaTox.

B cny4ae npuéma pykonuck K nyGnukauwm peaakumna crasut ob aTom B waee-
CTHOCTL aBTopa. Mpu 3TOM peaakuma NonyvaeT MCKNYUTENLHOE NPaBo Ha pac-
NPOCTPAHEHUE NPUHATOND NPOM3BEAEHWS, BKAIO4YAA ero nydankauuKm B XypHane
«Paauor, Ha MHTEPHET-CTPaHNLAX xypHana, CD unu uHbiM 0Bpasom.

ABTOPCKOE BO3HarpaxaeHue (roHopap) BuiNNavvBaeTcs B TEYEHWE ABYX
MecsLeB Nocne Nepeon NyGnukauuu B pasMepe, onpeaensiemMom BHYTPEHHUM
crnpasoYHUKOM Tapudos.

Mo vueTeveHu OQHOMO rOAA C MOMEHTA NEPBOW NYBAWKALMKW ABTOP WMEEeT
npaso onyGnUKoBaTh ABTOPCKWA BAPWMAHT CBOEro NPOV3BeaeHun B APYroM Mec-
Te 6e3 NpeaBapuTensHOro NMCLMEHHOTO COrMACUA PENaKUMK,

B nepenuncky pefakuva He BeTynaeT. PyKonucu He PEUEHINPYIOTCA U HE BO3-
BPAWAKTCH.

® Paguo”, 1924—2015. BocnpounapegeHue matepuanos xypHana «Paguon,
WX KOMMEPHECKOE MCMNOoNb30BaHNe B NI0DOM BUAE, NONHOCTLIO UMW HACTUYHO,
[ONYCKABTCHA TONLKO C NMCbMEHHOMO Pa3peLIeHns Peaakumm.

Otnevatano 8 3A0 «MONUMPAGUYECKNIA KOMNNEKC «3KCTPA M=,
143400, Mockosckas 061., KpacHoropckwin p-H, a/m «bantusin, 23 km.
3ak. 14-12-00285.

K p! cete P www.drweb.com
yP «Paguon A nog

3awmToi DrWeb — aHTMBMpYCHsiX  BeCnnaTHbii Homep

NPOAYKTOB PoCCHiAcKkoro paapabioT-  eyBibl NoamepXKM

4MK3 CPEACTE MHGBOPMAUWOHHOR 8 Pocchm:

GelonacHocTh  —  KOMNaHWW =

«flokTop BeG». B-B00-333-79-32

WHO®OPMALUMOHHAA NOOANEPXKA — KOMMNAHUA «PUHET»

TeneghoH: (495) 981-4571

@axc: (495) 783-9181

E-mail: info@rinet.ru

Caim: http://www.rinet.net

Internet Service Provider

osnpasnnemﬁ, BCEeX YuTaTeneu Hawero Xyp-
Hana, " POXWNOB, AAGBHO W PEerynsapHo
YUTAWLKX €ro, M HOBMYKOB, BNEpBbIe B3ABIIMNX €ro B
PYKMW, U TEX, KTO YATAET XYPHanN OT CAYHan K Cny4aiwn, —
¢ Hoebim 2015 rogom! B atom rogy xypuany "Paguo”
ucnonHuTes 91 rog co AHA BLIXOAA NEPBOro Homepa.
B HacTYNUBLLEM rOAy TEMAaTHKa XypHana OCTaHeTCA Npex-
Heil. Ha ero crtpaHvuax Mel NnaHupyem pasmeuwars
CTatby W W3BECTHbIX ABTOPOB, W HOBbLIX, BNEepaLIe NyBNMKyI0-
LWKMX ONMcaHuA cBoux pazpaboTok. Mel noctapaemcs Buibpatb
cTaten, KoTopkie Byayr Hanbonee MHTEPECHbLI BCeM Halmm
yuTaTensam.

Ba roga Hasag Mbl OpraHum3oBanu NOANWCKY Ha

3NEeKTPOHHYIO BEPCUIO XypHana "Paano” — kKonwio Tpa-
OUUMOHHOTO "BymaxHoro” uapaHus, ToNbko B BUAE KOM-
neloTepHoro danna dopmara pdf, KOTOPBIA MOXHO YUTaTE
Ha NepcoHanbHbIX U NNaHIWETHBLIX KOMNbIOTEPaX, HOYTOYKax
U HeTDykax. Cenyac B aNEKTPOHHOM BWAE AOCTYNHBLI XypP-
Hanbl 3a 2012—2014 rr. MNpoponxaeTcs Noanucka u Ha
Tekywuin roa. Eé cromMmocTe Ha 12 mecsues ocrtanach
npexHein — 600 pyb6. Noanucarbes Ha INEKTPOHHYIO BEp-
cuio MOXHO ¢ ninboro mecaua. Hanpumep, ecnu ato cae-
nate ¢ ¢pespana 2015 r. v onnatute 600 pyb., Bel nony4ure
Ne 2—12 tekywero roga v Ne 1 3a 2016 r. [ina Toro 410661
0OPMUTE NOANUCKY HA INEKTPOHHYIO KONWIO, HeobxoanMo
Ha cante el.radio.ru 3anonHnTe Nona GOpPMbl, yKkasae B
HWUX HOMEp, C KOToporo Bbl xoTuTe nonykate xypHan,
damMunuio, UMA, OTYECTBO, AAaTy POXAEHWS, NOHTOBLIA
anpec, aapec aNeKTPOHHON NOYThl M KOHTAKTHbIR TenedoH.
97K paHHble HeoBXoAUMbI ANA OAHO3HAYHOW naeHTuduKa-
uuKu onnaTtuelwero noanucky. Nocne HaxaTtus Ha KHOMKY
"Odopmuts noanucky” Byaer chopmMupoBaHa KBATAHUWUS
LNA onnatel NOANWCKW Ha 3NEKTPOHHYIO KOMWIO XypHana Ha
12 mecsaues B otaenedmm CbHepbanka Poccuun, koTOpyio
cnegyeT pacrevartartbk M N0 HEeW NPOW3BECTW onnary.
MNognucunkam Ha 3NEKTPOHHYID KONWKo XypHana "Paguo”
HeobXxoAMMO 03HAKOMWTLCH C AOrOBOPOM NO ajgpecy
http://www.radio.ru/subscribe/oferta.pdf Ha nHawem
canTe. [ocne NOCTyNNeHua AeHer Ha Hall PacHeTHLIA cyeT
Bbl nony4ute ysegomnenne u Gynere nony4ats HoMepa no
Mepe UX BbIXOAA Ha aApec 3INeKTPOHHON NOYTLI, YKasaHHbIn
npw peructpaumm B8 none E-mail. Wupopmaumio o pare
OTNPAaBKW O4EPEAHOr0 HOMEPA HUTANTE Ha MaBHOW CTpaHu-
ue Hawero caiTa www, radio.ru.

H anoMuHaem, 4To npoaonxaeTcs KoHkypc “Jlydwme ny6-
nukaumm 2014 ropa”. Npurnawaem Bcex yntaTenem ctath
3304HLIMU HNEHAMMW XIOPW 3TOrO KOHKypca. Hanuwute Ham,
kakue, Ha Baw Barnag, matepuansl, onybnukoBaHHbIE B Xyp-
Hane "Paguo” B 2014 r., 3acnyxusaioT ObiTb OTMEYEHHBIMU
npemuamin. B ceomx nucbmax ykassigaiite, noxanyicra,
cdamMunuio agTopa, NONHOE HAa3BaHWe CTaTbu, HOMEepP XypHana,
B KOTOPOM OHa onyBnmMkoBaHa, a Takxke npemuio (nepsas, BTo-
pas, TPeTLs, NOOWPUTENLHAS ), KOTOPYIO 3aCNYXWBAET CTaTbs.
YnCno ykazaHHbIX Matepuanos He O0MKHO NPEBbIWATE BOCh-
Mu. Bawe MHeHWe Mbl CMOXEM y4ecTb, ecnu Bel oTnpasure
nuceMo He nosaHee 31 mapta 2015 r. (no noYToBOMY LUTEM-
nemo). NMMCbMO MOXHO HanpPasvuTb U NO INEKTPOHHON noyTe
Ha appec mail@radio.ru c obs3atensHOW NOMETKON B none
"Tema" — "Jlyswme nybnukaumm 2014 ropa”. Mo Tpaanumn
yuTaTeny, HassasLWKMe NPaBUNLHO HE MEHEE YeTeIPEX cTaTten,
NPU3HAHHBLIX NYHWUMK, NONYHAT HALLW NPU3bI.

Xenaem Bcem yutarenam xyprana "Paguo” B Hacty-
nueLwemM rogy 4o6poro 340poBLA, yAa4n M TBOPYECKNX
ycnexos!

@ Pepnakuns



Heapumbii 00

A. TOJIbILLUKO, kasg. TexH. Hayk, r. Mocksa

o "Cekpert ycrnexa — MCKPeHHOCTb. Ecnn
Bbl MOXETe €€ n300pasnTs, 4ENo caenaHo”.

Fpay4o Mapkc (amepuKaHCKUA KOMMK)

Bepiwo — He Bepro

Bpone Obl HepaBHO rOBOPWMAW NPO
wHpopmMmaumoHHyo besonacHocTs (MB), u
BOT ONATL. Bnpouem, Hu4ero yameuTens-
HOrO HET — €CTb NWWb YAMBUTENLHOE U
rnopoi HE3AMETHOE Pa3BUTUE BCE HOBBIX U
HOBbIX HOBOCTEl 13 mupa Wb, obecneun-
BaTb WM HApyLWaTb KOTOPYK CTapalTcH
MHOro 1 PerynapHo.

BypHbIi pocT 0BbEMA NEepPCOHaNbHbIX
fonbWKMX OaHHBIX UMEET Janeko nayuive
nocneacTeus. BHe BCAKOro COMHEHWS,
undpoBoit 06pa3 Kaxaoro MHAMBMAOYYMa
Bynet urpate Hemanyto ponb B onpeaene-
HWK ero mecta B mupe. Bonee Toro, BcA
aTa uHdopmauma yxe cama no cebe nme-
€T OrPOMHYIO LUIEHHOCTL N1 MHTEPHET-Tu-
raHToOB, ONS PO3HWYHOW TOProBnwW, AN\
KOMMaHWiA, OKasbiBawLWwmx (GUHAHCOBLIE
YCNyr, W MHOrMX apyrux. Jaxe B cambii
0BbiYHbIA AEHb Mbl OCTaenaem 3a coboit
LWIMPOKMIA MHGOPMaLMOHHBI cnef. UcTo-
pvA NOCELWEHWs WHTEPHET-CAMTOB, OH-
NaiHoBbIe NPeanouTeHWUs, NOKynaTenb-
CKME MPUBbLIYKKW, NPUHMMaemMble Ha pabo-
Te peleHus, counansHoe B3anMoaencT-
BWE — BCE 3TO NEepeBOaVTCA B ABOUHHLIN
KOA, Bbi3blBaA CNOXHOE B3aumMoaencTene
3anpocos W OTBETOB, NOATBEPXAEHWA W
0OTKa30B. Korpa e B NoNHYlo MOWib 3apa-
6oTaet Beceobbvemniowmin MHteprert (l0E)
u cerogHawHwe 10 MMNIMappoB Nogknio-
YEHHbIX 06bekToB npeepaTtaTcA K 2020 . B
50 munnuapaoe, BNOJIHE BEPOATHO, Hawa
ofexna, HawK aomMa, asTomMobunu, wka-
dbl M XonoaMnsHWKKM ByayT nepepasate
Bcé Bonbwe u Bonbwe uHbopmauun o
cebe n Hac camux. Beé Bbl xopoLuo, ecnun
Obl HE OOHO "HO"...

He xoTenock nyrats, HO BOT, K Npume-
py, cornacHo COBMECTHOMY ucCneaosa-
Huw “fNlabopatopwn Kacnepckoro” w
arentcTea B2B International, B Poccuu
DONA KOMMAHWIA, CTONKHYBLUWMXCSH C BHEL-
HuMKM  knbBepyrposamu 3a nocnegHue
12 mecsaues, BbipOCna W BrAOTHYIO NpWu-
6nuannace k 100 %. W camoi 3Ha4YUMON
BHELUHEN Yrpo30ii No-npexHemy ABna1oT-
CH BPEeAOHOCHLIE NPOrpamMmbl — WMEHHO
OHW CTanu NPU4UHON MHUKMAEHTOB Y 77 %
PECrnoHOeHTOoB.

BTopas no onacHOCTW BHELUHAR yrpo3a
ans komnanuii — cnam. C HenpuATHBIMK
NOCNeAcTBMAMMK NOMYHEHWS HexenaTtesnb-
HOW KOPPECMNOHAEHUMW CTONKHYWUCH
74 % pecnoHOeHToB. 3TO HeyAuBUTENb-
HO, TAK KAk 3a4acTyld) Cnam COOEepxXuT
BNOXEHNA — Te Xe BPEQOHOCHbIE Npo-
rpamMmsl, 3aNyCK KOTOPbIX HA HE3aLLULLEH-
HOWM MalwmHe BneYeT 3a cobOol yTeyKy WH-
dopmaumn. CyliecTBeHHO Beipocna Aons
KOPNOpPaTMBHOIO WNuoHaxa — no 32 %, B
OCHOBHOM 33 CHET CW/IbHOIO YBENW4eHns
0Ny NogoBHbIX MHUMAEHTOB B DONbLUMX
opraHn3aumax.

3arto, kak nokasano Apyroe vccneno-
BaHue Tex xe KoMnaHwii, 13 % onpolweH-
HbIX WHTEpPHEeT-nonL3osBaTteneil B Poccuu
He BEepPAT B peansHoCcTk kubepartak. Mo ux
MHEHMIO, Yyrpo3a npeyBennyMsaeTcs KomM-
naHuamMu, paspabaTbiBalOWMMK UHCTPY-
MeHThl MHpOPMALMOHHOK BE30NacHOCTH.
Mpu4ém paxe Te, KTO 3HaeT 06 yrposzax,
OTHIOAbL HEe BCerga oT HWX 3awmuialTcs,
TONLKO 15 % AymaloTt, 4To MOryT cTaTh
uenbio KnbepnpecTynHUKoB, 1 nuwb 22 %
pecnonaeHToB B Poccuu He onacailoTcs
B3/IOMa CBOMX OHNalH-akkayHToB. Hy a
abconioTHoe 60ALWKMHCTBO NOMAraioT, 4To
WX [aHHble He MOryT ObiTb WMHTEPECHbI
3M0YMbLILUSIEHHUKAM. TeMm BpEMEHEM Npak-
Tudeckn nwboi KomneloTep, cmapTgoH
WK NNaHweT MoXeT DbiTb MCnonb3oBaH
npecTynHukamu, HanpuMmep, B KadecTee
foTa aons paccoLiNkn cnama, opralnsaumm
DDoS-atak unu OTNpasky QULLWHIOBbLIX
CChINIOK Yepes MecCeHKepbl U 3NeKTPOH-
Hylo noudTy. B wactHocTu, B 2014 1. 36 %
(pVHAHCOBbLIX KOMNaHWi B Poccuu CTONK-
HYAUCH C YTEYKOW AAHHBLIX NO OEHEXHbIM
onepauuam. Mpw atom 81 % puHaHCOBLIX
OpraHM3aumii cHMTaeT, YTO OHW "MPUHK-
MalT BCce Heobxoaumblie Mepbl ANna nog-
OEepXaHWA akTyanbHOCTU 3aWMTHBIX Tex-
HONOrmMn".

MHHOBALWOHHBLIA TOPMO3

HepaeHo komnauma Intel npuasana
Beaywue komnaHuu B obnactu NKT-Tex-
HOMOrMiA, 3APABOOXPaHEHWA U MEOVLIVHBI
o0bpaTuTh 0COBOE BHUMAHWME Ha BONPOCH!
KOHDMABHUMANBHOCTH AaHHbIX. Mankonsm
XapKuHCc, BULIE-NPe3UAEHT 1 AUPEKTOP No
HesonacHoCTV W KOHOWAEHUMANBHOR
WHpOPMaLUKM ITOR KOMNAHWUK, 3aaBWN,
4YTO BO3MOXKHOCTb HOBBIX OTKPBLITWIA Haxo-
AWTCH Nopa, Yyrpo30M W NpM3san npeacra-
BuTenen otpacnu BbiTk Bonee OTKPLITHIMK
W OTBETCTBEHHBIMU Npu cBope 1 Ucnone-
30BaHUW AaHHbiX nonb3osatenen. C of-
HOI CTOpPOHbLI, MEpPeA, HaMW OTKPLIBAIOTCH
HebbiBanble BO3MOXHOCTU ONA BHEApe-
HWA WHHOBALWWA, 4TO, B ONPEAENEHHON
CTEeneHu, CBA3AHO C pacluMpeHnem Halmnx
BO3MOXHOCTEW 017 BLIYUCNEHWIA, XpaHe-
HUA 1 aHanu3a "BoNblnX AaHHbIX", HO 3TH
BO3MOXHOCTW TaKXe CO30al0T Heonpeae-
NEHHOCTU W onacenusa cpeawn nmogen. C
APYroi CTOPOHLI, TEMIMbI PA3BUTUSA MHHO-
Bauuii ByoyT TOPMO3UTECA HenoBEepUem
MOAER B OTHOLLEHUW TOrO, 4TO KOMMaHUK
3HAIOT O HUX W Kak OHW WCMONbL3YHT WX
NIMYHYIO MHDOPMAUMIO.

HepasHuil onpoc, NPOBEAEHHbLIR KOM-
nanuein Harris Poll, AeMOHCTpUPYET HeAO-
CTaToK NOHWMAaHWA 1 AOBEPUA B OTHOLLE-
HWUW TOrO, KaK MCMOMbL3YI0TCA NepcoHanb-
Hble faHHble nons3oBartenei. BonbwwuH-
CTBO pecnoHaeHTos (84 %) cuuTaloT, 4To
onpefenéxHHbie JaHHbIe O HUX WAKM C KX

YCTPOWCTB NpPOAADTCA TPETbMM CTOPO-
Ham. MpakTnyeckn gse TpeTu Bnafensues
YCTPOWCTB NPWU3HAIOT, 4TO OHW HE 3HAIOT,
KTO nonyyaeTr AOCTYyN K O@HHbIM Ha WX
YCTPOWCTBAX W KaK OHW MCNONb3YHTCSH.
Bonee Toro, nonosBuHa xuteneil CLUA He
cnocobHa NpaBunLHO ONPENENATL 3HAYe-
HUE TepMMHa "aHOHUMW3MPOBAaHHLIE NaH-
Hble", 4To noareepxgaer ToT ¢akr, 41O
NonbL30BaTeNM HEe 3HAKT O TOM, Kak WX
nvyHas uHopMauma MoxeT BbiTe 3awm-
wieHa. NMpw 0BCYXaEeHUN KOHKPETHBIX Npe-
WMYLLECTB PAcNpOCTPaHEHNA WX OaHHbIX
Y4aCTHUKW ONpoca NpoaeMOoHCTPUPOBanmM
roToBHOCTL 0B6MeHa uHbopMaumein, ecnmn
WX nepcoHaneHas wuHdopmauyma dyaer
obeanunyexa.

K Intel npucoeauwHunuce Siemens,
Personal, Sensity, Privacy Analytics,
Knewton, TrustLayers ap., koTopsle nony-
yalT BCE DonbLUe COUMANbHBLIX LEHHOCTER
oT aHanuaa "Gonblunx aaHHex” (Big Data),
410 TPebyeT obecneyeHna HaAOEXHON 3a-
WKTBI AaHHLIX NONL30BATENen OT Henpa-
BUILHOMO MUCMNOb30BaHNS.

danbwmBsle ceTn

MocTaBWmK TexHONOrMA 3awmnTbl WUH-
dopmauumn, komnanua ESD America, B
X04e COBMECTHOrO 3KCNepumMmeHTa Cco
CBOMMUW KnneHTamu obHapyxuna 8 CLUA
Bonee 20 nopo3puTenbHbIX 6a30BbiIx
CTAHUWI COTOBOW CBA3W, KOTOpbIE He
WMENWN CTaHAAPTHLIX AEHTUDKMKATOPOB U
BbINK YCTAHOBAEHbI HA BOEHHbIX 0BbekTax.
B koMnaHuu 3asBUNM, 4TO 3TWU CTaHUWMK
npeaHasHayeHbl AnA Nepexsarta CUrHanos
C MOBWNBHBLIX TENEdOHOB U AUCTaHUMOH-
HOro BHeapeHua “xyukos". ESD America
npennaraeT CBOMM KIMEHTaM 3alliMLEH-
HblM cMapTdoH GSMK CryptoPhone 500
ueHow B 3,5 Toic. gonn. CLUA, ¢ nomouwsio
KOTOPOro 1 BbINK OTCNEXEHL! CTaHUKUKU-Ne-
PEexXBaTUMKN W KOTOPbIW NpeacTasnseT
coboii mogndurkaumio Samsung Galaxy S3
C KACTOMW3UPOBAHHOW (OT aHrA. Cus-
tom — noTpebutens — apantauua ToBa-
pa WK ycnyr nog, KOHKpPeTHOro nokyna-
Tens c y4éTom ero TpeboBaHnii U noxena-
HWiA) Bepcuen Android, koTopas He TONbKO
npefocTaBnAeT AOMONHWUTENbHBLIA ypOo-
BEHb 3aAWMTblI AaHHBLIX, HO W MNO3BONseT
OTpaXaTb BHELHWE aTakun Ha YCTPOMCTBO.

Mepen TemM Kak BKMOYMTb "Npocayl-
Ky", 3TK CTAHUMKW OTNPaBAANN Ha MOBWUb-
HOE YCTPOWCTBO KOMaHay Ans OTKMoqe-
Hua 4G 1 nepexona Ha 2G. Mockonbky 4G
asnaeTca Gonee 3awmuiEéHHeM, 2G B3no-
MaTtb npouwe. A 4Tobbl BHE3anHbIN nepe-
xon ¢ 4G Ha 2G Ha Bawem TenedoHe He
6pocunca BamM B rnasa, COBPEMEHHbIE
nepexeaT4nky YMelT MaCKUpOBaTLCH W
3acTaBnaAoT YCTPONCTBO oTobpaxaTte 4G,
XOTA B [OEACTBUTENBLHOCTWM annapar yxe
NepexKnoYUICa Ha TOT CTanAapT, KOTOPbIA
npoLe B3nomars. Ha Bonpoc o Tom, KTO
Ke paccTasun 371 6a30BkIe CTaHUWK, 3KC-
neptel ESD America NWb HAMEKHYNW Ha
WX cpepHio ueHy okono 100 Teic. Aonn.
CLUA v Ha NpaBUTENLCTBO, KOTOPOMY “NO
nne4y” Takwe TpaTte. Kcratu, B mapte
2014 r. rengupektop ESD America npu-
3Hanca waganuio Technology Review, 410
nocne packpbiTMa CBeAeHWIA 0 macluTabax
peatensHocT AHB 3peapaom CHoype-
HoM cnpoc Ha CryptoPhone 500 Beipoc B
Tpu paza, U K MOMEHTY MHTEDBLIO B MUpEe
yxe 6b1no okono 100 TeiC. NoAL30BaTENEN
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Ha OQMH U3 NPHU30B.

, 9TWX annapartos, NOCKONbKY PasrosBopb
. WMPYIOTCA TONBKO MeXAy WX Brnapesb-
uamm.

Wndposannem MepcoHanbHOW WH-
dopmaLmmn 3aHANNCh W KPYNHERLLNE KOM-

.. naH1u, NO3TOMY B KOHLLE ceHTabps 2014 1.

avpektop ®BP Oxelhmc Komu saasun,
4TO ero cepbE3Ho HECnoKoAT NPeanpUHA-
Toie Apple n Google ycunua no wngpoea-
HWK JaHHbLIX nonb3oBatenen i0S wu
Android. K npumepy, B HOBOW Bepcuu
Android paxe npasuTensCTBEHHLIE opra-
HU3aUWM He CMOryT NOAY4WTh OOCTYN K
XPaHAWMMCA Ha ycTpoWcTeax dainam,
aHanoruyHas zawmTa peanuaoeBaHa W B
iOS 8, BbINYLWEHHOW B cepeanHe CeHTab-
pa. Mhaea cneucnyxBbl cyMTaeT, 410 npa-
BUTENbLCTBEHHbIE OpraHv3aunn BCE xe
OOMKHBl UMETh AOCTYN K AaHHBIM rpax-
[aH B 3KCTPEHHBIX Cry4asax, Hanpumep,
KOrga peys MAET O TeppopuCTU4ECcKOoWn
atake. Komn Takxe OoTMeTWn, 4TO cneu-
cnyxBbl MOTYT U3y4aTh COOEPXAMOE 4y-
XKOro wkada MAn cMapTooHa TONLKO NpK
Hanuuum cynebHoro oppaepa, OAHaKo
dakT cyluecTsoBaHnA Wwkada, KOTOPbINA
HEeNMb3A OTKPbLITe HU NpU Kakux obcTosA-
TeNbCTBax, Kaxetca emy GeccmbiCneH-
HbIM, BElb PEYb, K NPUMEDY, MOXET UaTH O
noxuweHun pneten. Mmasa @BP ysepeH,
4YTO HAaBepHAKA HacTaHeT AeHb, Korga anqa
cnaceHMs XuW3HW nwaein Heobxoaumo
Byner nony4nTe AOCTYN K YCTPOWACTBY C
3awugpoBaHHon uHGopMaunen n emy He
XO4ETCA BNOCNEACTBMW OTBEYaTb Ha BO-
NPOCLI O TOM, NOYeMy 3T XU3HK He yaa-
NoCk CNacTu.

Osipa B poeepun

Kak coobwmnu B okTabpe cneumanu-
CTbl N0 MHGOpPMaUMOHHOK BesonacHocTK
13 komnanuu FireEye, B onepaumoHHOM
cucteme i0OS obBHapyxeHa cepbéaHas
YA3BUMOCTb, C MOMOLLLIO KOTOPOW Xakepsbi
MOTryT PacnpocTpaHaTe BPEefOHOCHbIE
MNPUNOXEHWA, NOAMEHAIOWME HA MOBWNE-
HOM YCTPOWCTEE NOASIUHHbLIE NPOrPaMMbi,
Takme Kak npunoxeHws ana paboTel ©
3INEKTPOHHOM MOYTOM U AOCTYNa K DaHKOB-
CKMM cuyeTam. ITO 03Ha4aeT, Hanpumep,
4YTO XaKep MOXEeT y3HaTb MepcoHanbHbie
6aHKOBCKME [aHHble nonb3oBartens, 3a-
MeHUB NoanvHHoe GaHKOBCKOe Npunoxe-
HMEe Ha danbluMBOE C MNOXOXUM MHTEp-
delicom. NMons3oBatens NpY 3TOM MOXET
HUYEro He 3aMeTUTb, TakK Kak (anbmBKa
6yaer MMUTUPOBATL GYHKLUMOHANBHOCTb
opurnHana. Hapgo ckaszaTb, 470 3Ta HO-
BOCTb CEPLE3HO BCTPEBOXWNA AENOBbie
Kpyru no o6e CTOPOHLI OkeaHa.

B cBOW o4epenb, paspaboTynkmn
Replicant, csobogHoro auctpubyTusa
Android, obHapyxunn 63aknop (naseiky) 8
ycTpoicTeax Ha 6ase Android, Beinyckae-
MbIX KomMnanwern Samsung Electronics,
NO3BONAKLIMA TPETbMM NMLAM NOMy4aTb
yOanéHHblid goctyn K $hannosoil cucteme
MoBuneHOro ycrtpoictea. CoBpemeHHble
MOBWNbHbIE YCTPOWCTBA OCHALWAKTCA

3l nByMA oTAENLHBIMK MPOLECCOpamu: NpPo-

| LeCCOpPOM NPUNOKEHWIA, KOTOPbIM yNpas-
NAeT onepauvoHHas cuctTema, B JaHHOM
cny4ae Android, n curHanbHbiM npouec-
COpOM, KOTOpLIA OTBEYaeT 3a CBA3b C
MOBMNBHOW ceTbio. Baknop npucyTcTeyeT
umeHHo B MO curHaneHoro npoueccopa.
CurHansHble NpoUeccopsl YNpasnsoTcs
nponpueTapHbiMKW ONEpaunoHHbIMWU CUC-

Temamu (1. €. pa3paboTaHHbIMKU CaMUMK
NPOU3BOAUTENAMK 4YMNOB), U COAepXa-
LMECA B HUX NTA3EKK NO3BONAIOT Npeepa-
TUTL Npoueccop B “Xy4ok”. "Hexopowmii
yenosek” MOXET BKIOHUTE MWKPODhOH,
cHATb GPS-paHHble 1 Noay4MTe AOCTYN K
Kamepe, a TakXKe K COXPaHEHHbIM B nams-
TV YCTPOWACTBA NONb30BATENbCKMM OaH-
HbiM. Hy a nockonbky MOBWbHbIE YCT-
pOCTBA NOCTOAHHO MNOAKMIOYEHBI K CETU
yepes CUrHanbHbIA NPOUECCop, WnMo-
HWTb MOXHO HenpepbiBHO. K Tomy xe B
OONbLWKMHCTBE COBPEMEHHbIX YCTPOWCTB
CUrHanNbHLIA NPOUECCOP TECHO CBA3AH C
NPoOLECCOPOM NPUNOKEHWA U C NPOYUMU
KOMMOHEHTaMK, NO3TOMY W30ONMpPOBaTb
€ro HEBO3MOXHO.

B Hosbpe depepansbHaa TOprosas
komuceua (PTK) CLUA sanpocuna y Apple
rapaHTiK TOro, 4TOo CcMapTt-4acekl Apple
Watch, 0 KOTOpbIX yXe pacCkasbiBanoch
Ha cTpaHuuax xypHana, a Takxe gpyrue
MoBunbHbIE YCTPOWCTBa, cobupaowune
wHGOpMauMi0 0 300pPOBLE NOMb30OBaTE-
na, He OyayT nepepasate 3TW OAHHbIE
TpetTeum nuuam. MNpepcrasutenn GTK
NpOBENU HECKONLKO BCTPEY C COTPYAHW-
kamu Apple, Ha KOTOpbIX NpeacTaBuTenu
KOMMNaHWKM 3aBepunan 4YUHOBHWUKOB, 4TO
AaHHble O 300POBbE MONL30BATENEN HW-
Kak He MOryT NoMacTb K TDETEUM NMUAM K
He ByAyT nepenasaTbCs CTOPOHHUM pas-
paGoT4mMkam NPUNOXEHWA ONA YCTPOUCTB
Apple. Coobwiaercs, 4To Apple coTpyaHu-
4YaeT ¢ perynatopaMu CTpaH, rae npoaa-
6TcA eé€ npoaykuus, ana obecneyeHus
€€ COOTBETCTBMA MECTHOMY 3aKoHOAOaA-
TenbCTBY M 06LACHAET BCTPOEHHLIE B NPO-
OyKTbl MEXaHU3MBbI 3aWMTLI gaHHbIX. [Tpw
3TOM OCHOBHas 4acTb AaHHBIX, KOTOpbIE
cobupaet Apple Watch u npunoxeHue
HealthKit, He nopgnagaer nop aeicTene
amepukaHckoro sakoHa HIPAA (Health
Insurance Portability and Accountability
Act — denepanbHblil 3aKOH, B KOTOPOM
YCTaHOBNEHb! npasuna oOMeHa AWYHON
MeOWLMHCKON MHdopmaunen n eé sawm-
Tbl OT HEPA3PELLEHHOMNO UCMNONbL30BaHNA).
Tem He meHee DTK HacTansaeT Ha TOM,
4YTO paHHas WMHGOpPMAaUWA BCE ewe §B-
NAETCA KpalHe NUYHOM KU CneguT 3a Tem,
Kak eé cobupaloT, 3aWmuanT U pacnpo-
CTpaHsaIoT.

Euwé B cenTabpe sBonpocamu coxpaH-
HOCTW AaHHbIX O 300pOBbLE MOnb3oBaTe-
nei yctpoihcts Apple 3anHTepecoBancs
rnaeBHbIA NPoKypop wrtarta KOHHEeKTUKYT
Oxopax Oxencen, KOTopbIA obpaTunca K
PYKOBOACTBY KOMMaHWW C COOTBETCTBYIO-
LM NUCBMOM.

YeTteipe nytn Poccuun

Temow 3acepaHua Coseta Besonac-
HocTu P®, cocrtosBweroca 1 okTabpsa
2014 r., 6bin1 BONPOCH! NPOTMBOAEHCTBUA
yrpo3am HauuoHanbHoi GesonacHocT B
WHpOpMaUMOHHOK cdepe, akTyansHOCTb
KOTOpPOW pEe3Ko BO3pocna B YCNOBWMAX
o6ocTpeHus OTHOLEHWI POCCKMK C pROOM
3anagHbix cTpadH. B cBOEM BbICTYNNEHWW
Ha CBb rnaga rocypapcrea, B 4acTHOCTH,
OTMETWUN BO3PACTAIOWLYIO pofb WHdopmMa-
UMOHHBIX TEXHONOrWIA Ana obLwecTsa, 9Ko-
HOMWKW U oBecnevyeHus Xu3HeaesaTenb-
HOCTW rocyfapcTBa B LeNomM 1 3aABUN, 4TO
rocygapcTeo He HAaMEpPeHO OrpaHuynBaTh
noctyn B WHTepHeT, ctaBuTe ero nofg
TOTanbHLIA KOHTPONbL, OrocygapcTenu-

BaTb, @ TAKXE OrpaHW4nBeaTbk 3aKOHHble
MHTEpPeChl W BO3MOXHOCTW noaein, ob-
LWEeCTBEHHbIX OpraHu3auuii, 6usHeca B
uHpopmaunonHon chepe. "HagéxHas
paGota “HEGOPMAUMOHHLIX pPecypcos,
CUCTEM yNpasneHns 1 CBA3N, UMEET NCK-
ounTeNLHOE 3HavYeHne ana 06opoHo-
CrMnocoBHOCTH CTPaHbl, AN YCTOMYUBOro
PasBuTUA IKOHOMUKIN ¥ COUMANLHOA che-
Pbl, AN8 3aWKTEl cyBepeHuTeTa Poccun 8
CamMOM LLMPOKOM CMbICSIE 3TOrO C0Ba, —
NOA4EPKHYN NPE3VOEHT, — Heobxogumo
YYNTBIBATB W CYLLECTBYIOWME B MHpopma-
UMOHHOU cepe pucku wn yrpossl. Met
BUAWM, YTO OTAENbHbLIE CTDAHBI MLITAIOTCS
MCMNoNL30BaTh CBOE AOMUHMPYIOLEE MO-
noxenwe B rnobansHOM MHGOPMaLNOH-
HOM NPOCTPaHCTBE A9 DOCTUXEHWS He
TONBKO 3KOHOMWYECKWX, HO KW BOEHHO-
noANTUHECKMX Uenei. AKTUBHO npume-
HAIOT MHGOPMAUNOHHBIE CUCTEMb! B Ka-
4ecTee WMHCTPYyMeHTa Tak Ha3biBaemoi
MArKOW Ccunbl 408 OOCTUXEHWS CBOMX
uHTEpPECOB".

Mpu aTom Ha 3acepaHuu BbINO noa-
4YEPKHYTO, 4TO cerogHa Poccuun Heobxo-
AvMo chopMynupoBaTh U peann3oBaTb
KOMMNEKC A0NONHUTENBHLIX Mep B obnac-
™ MB, u chopmynupoBaHO YeTbipe oc-
HOBHbIX Hanpasnewus paboTsl B 3TOM
HanpasneHuu:

— Ka4eCTBEHHO MOBLICUTL 3aALUMLIEH-
HOCTb OTEYECTBEHHbIX CeTei CBA3W W
WHOOPMALMOHHLIX PECYPCOB, B NEPBYID
o4epenb Tex, 4TO MCNONL3YIOT rOCYNapcT-
BEHHbIE CTPYKTYPbI, CTPEMWUTLCH WUCKIO-
4YUTb HE3aKOHHOE BMELLATeNbCTBO B WX
paboTy, a Takxke yTedky KOHbWAeHUMaNb-
HOW M NepCoHanLHON MHGOopMaLW;

— obecneyntb YCTOMYMBOCTL U Be3o-
nacHOCTbL poccuinckoro cermexTta MHTep-
HeTa, HO NPV 3TOM 3aLLMTUTL FpaxaaH ot
CETEBLIX PUCKOB W Yrpo3, UCNONL3Ya Npu
3TOM NPaKTUKY, KOTOPAasA yxe NPUMEHAET-
CH BO MHOMMX CTpaHax Mupa;

— pasBMBaATb OTEYECTBEHHLIE TEXHO-
NOrvKn, TEXHWUKY U MHPOPMALMOHHbIE NPO-
AYKTBl, 3Q@PEKTUBHO CTUMYNUPYA nNpwu
3TOM WX UCNONb30BAHWUE FOCCTPYKTYpamMun
W HALWMMK KOMMaHUAMM;

— pacwwpaTe COTPYAHWYECTBO B
chepe obecneqenuns MexayHapoaHon Mb
¢ rnoBanbHbIMWU U PEervoHanbHLIMKU Opra-
HU3aUMAMMN.

MpuHumaswwmii yyactue 8 pabote Cb
rnasa MuHkomcea3nm Hukonail Hukudgo-
POB NO3XE MNOACHWA XypHanucTam, 4To B
3HaYMTenbLHOW Mepe obcyxneHne npob-
nembl obecneveHna B wno Ha ocHoBa-
HWW aHANW3a Pe3ynLTaToB, NONY4EHHbIX B
XO4E WMIONBCKUX YY4EHWIA MO 3awuTe poc-
cuilickoro cermenTa WHTepHera, koTto-
pble NPOBOAWIUCE COBMECTHO ¢ PCB 1
MunoBopoHbl Ha nnowanke MwuHKOM-
CBA3W. B xo4e 3aTux y4eHWin MMUTUpOBa-
NOCb* OTKMIO4YEeHne U3BHEe (CO CTOPOHbI
npaeutensctea CLUA w aMepukaHCcKoro
perynatopa WHtepreta ICANN) poccwii-
CKWX [OMEHHBIX 30H. MuHWCTp Takxe
coobiumn, 4to Poccus HamepeHa dopmu-
poBaTh AyOAMPYIOLLIME 3NEMEHTLI CETEBOWA
MHOPACTPYKTYPL! ANA NOBbIWeHUa 6e30-
NacHOCTM POCCWIICKOro CermeHTa, noa-
YepKHYB Npu 3TOM, 4TO 3Ta pabGoTta Gyner
BECTUCb B COTPYOHWHECTBE C YSIeHAMM
BPUKC u LUOC. HesaBucumMele 3kCnepThbl
YBEPEHbI, 4TO MMasHbIM NAPTHEPOM B 3TOM
DeaTenbHOCTW MOoxeT ObiTh Kutai, koTo-
pbin paboTaeT B HanpaeneHuy Co3naHua



ansLTEPHATUBHON WMHTEPHET-UHPPACTPYK-
TYPbI YKE MHOro neT.

BmecTte ¢ TeM MMHWUCTP OTMETWN, 4TO
Yyrpo3bl, BO3HMKAKLWWE B pesynbTaTte
WUCNONb30BaHUA 3apyDekHbIX KOMNbIOTEP-
HbIX U MODUNBHBIX YCTPONCTB, ABAAKOTCH
CUNBHO NPeyBeNu4YeHHbIMKU. B yacTHocTw,
Be3onacHoCTe cnyxebHoin uHdopmauun
ponkHa obecneymBaTeca 3a CHET NnpumMe-
HEHWA 3aLMWEHHbIX KaHanoB CBA3W, O
4EM HEeNABHO eLwe pa3 Bbino [oBEAEeHO A0
CBEAEHUS YNHOBHMKOB PasnunyHoro ypos-
Ha. MpaBpa, BCeX OCTaNbHLIX 3TO, NOXOXE,
HE KacaeTcH.

Korpa ouyeHb xouertcsa

B koHue okTABpA nNpaBuTeNnLCTBO
BenukobputaHun Bnepeble noaTeepau-
N0 MHPOPMaUMIO O TOM, 4TO HALWMOHANb-
Hble cneucnyxObl MMET A0CTYN K AaH-
HblM BpuTaHues 6e3 COOTBETCTBYIOWErO
paspelueHus cypa. 3toT dakT 6bin npu-
3HaH YNONHOMOYEHHOW KOMMWUCCWERA no
HaA30py 33 CKPbITOW CRexXKoWw nocne
TOro, Kak NpPeacTaBuTENM NPaeBo3aLmT-
HbiX opraHuaauwii Privacy International 1
Liberty and Amnesty International
HanpaeWnu WCK B cneunansHeln Tpu-
OyHan no paccnenosaHWio NPeBLILUEHUS
cneucnyxbamu cBOMX nonHomouuin, B
Aoknage KOMWCCUMW OTMEHAeTCH, 4TO
OpuTtaHckue cneucnyxbbl WMET He-
CaHKUWOHWPOBAaHHLINA AOCTYN K LUMPOKO-
MYy KPYry AaHHbIX rpaxaad, a Takke K
AaHHbIM, KOTOpbLIE MPEeAoCTaBAfT UM
pasBepbiBaTenbHble CnyxObl M3 Apyrux
cTpaH, Bkaovaa AHB CLUA. Mpu atom
AocTyn ocywectenaetca 6ea paspewe-
HWA cyaa.

Y¥xe B Hosbpe Hemeukas pasBenka
obbABMAA, 4YTO nNNaHWUpPyeT Cco34aTb
CWUCTEMY paHHEero npeaynpexaeHus o
roTOBALMXCA Ha rocyaapcTeo knbepaTta-
kax. [lna aToro oHa NNaHWpyeT WNUOHUTL
3a NonNb30BaTeNnAMKN COUMANbHLIX CeTen
3a npepenamu MepmaHumn (HECMOTPA Ha
npotokon wudpoeanua HTTPS), 1 Ha aTo
nnaHupyetcs notpatute 300 mMaH eBpo.
JIECTET] nporpamma Ha3biBaeTCcA
Strategic Technology Initiative (STI). MNo
AaHHbIM M3gaHua Spiegel, YacTb CBOEro
GiopxeTta cnyxba nnaHUMpyeT NOTPaTUTb
Ha ewe O4HY NporpamMmy Nop, HaseaHuem
Nitidezza. E€ cyTb 3akni4aeTcs B Nokyn-
KE HAa YEPHOM PbLIHKE HEW3BECTHBLIX WK
HeonybIMKOBAHHBIX YA3SBUMOCTEN, KOTO-
poie Obl cmornuM  obnerynTs paboTy
HeMeukux aredtoB. [lo 2020 wa atw
uenwn 3aapeaepevposaHo 4,5 mMnH espo.
¥Yx He paboTanu N HemMeLUKWe areHTbl Hag
i0S?

Apnepuoe MO

Kak cnepyetT W3 Tekcta Ha caite
EBpokoMuccumM, esponenckue BNacTu
NNAHMPYIOT NPUPAaBHATL fleranbHoe Wnn-
OHCKOE nporpammHoe obecneyenue,
paspabaTbiBaemMoe MeCTHbBIMKM KOMMa-
HAAMMW AN rOCYNAPCTBEHHBLIX 3aka3yu-
KOB, K TEXHONOrMAM ABOWHOMO HasHauve-
HUR U NOCTABWTL €ro B OAWMH CMNUCOK C
ANepHbBIMWU peakTopaMmu, Kamepamu co
CBEPXBBICOKMM paspelleHuem W pakeT-
HbIM TONAUBOM. TO €CTb TEMU NPOAYKTA-
MW WU TEXHONOTMAMMK, KOTOpbIe "0BbIMHO
CAyXKaT rpaxnaHckuM Uensam, HO MOryT
ObITb MICNONbL30BaHLI B BOEHHON chepe n

ANA pacnpocTpaHeHns OPYXWUA MacCoBO-
ro nopaxexHna”. Monpaeku B CNMCOK Npo-
AYKTOB W TEXHONOMMIA ABOWHOIO HasHa4e-
Hus Bbinn nepenaHsl EBponapnamenTy n
EBpocoeeTy. B cny4ae ux cornacus,
OBHOBNEHHBIM CNWUCOK, COAEepXalui
wnwoHckoe MO, [onKeH BCTYNUTL B CUAY
B KOHUe aekabps 2014 .

MNpumepom wnuoxckoro MO, o koTto-
pPOM WAOET peuyb, sBnserca FinFisher —
pelueHne, NpoJaxen KOTOPOro 3aHwma-
etcAa OpuTtaHckaa komnavus Gamma
International. CornacHo onucaHwio Ha
odpuumansHom cante, Finfisher noseonser
"BLINONHATL yaanénHoe HabmogeHue u
uHbnumposaHme” 1 cnocodbeH npepocTa-
BUTb "MOMAHBIA AOCTYN K XPaHWUMbIM OaH-
HbIM C BOZMOXHOCTBIO NOMYHEHNA KOHTPO-
na Hap uenek”. FinFisher nossonaert
B3NamblBaTb KOMMLIOTEPLI NOA ynpasne-
HUem onepaumnoHHbix cuctem Windows,
0OS X u Linux, a Takke MOBWUNbHbIE YCT-
poiicTea Ha HGase Android, i0S, Windows
Phone, BlackBerry n Symbian. Pewenue
NO3BONAET NOAy4aTe AOCTYN K akKayHTam
CEpBUCOB 3IEKTPOHHOM NOYTLI, TAKMX Kak
Gmail, Outlook u Yahoo, a Takxe B3namsbl-
BaTb yyéTHble 3anucu Skype-cepsuca,
CYMTAIOWEroCA OOHUM W3 CambIX HaOEX-
HbIX Ha pbiHke Brarogapa NPUMeHAEMbIM
B HEM TexHonornam wudposadns naH-
HBIX.

CornacHo AOKyMEeHTam, OKasaBLuWM-
cA B pacnopsaxeHun The Guardian, B
2010 . Gamma International npeanoxu-
na 3a 287 teic. gonn. CLUA kynuTte
FinFisher npagswemMy B Ervunre pexumy
ANA NopgasneHns onnoavwuuu. B ceHTab-
pe 2014 r. cait Wikileaks onybnukosan
cBefeHnsa 0 ToM, 4To FinFisher ucnoneay-
€TCA NpPaBWUTENLCTBEHHBLIMW OpraHu3a-
umamu B Aectpanuu, baxpewne, bawr-
napgewe, benbruu, BocHuw wn lepue-
roemHe, IcToHuMW, Bewrpuwm, Wranuw,
Mowronun, Hupepnanaax, Hurepum, Ma-
kuctane, Cunranype, Cnosakuu, HOXHOR
Adpuke n BeeTHame.

B oktAbpe ObiN  BbINyWEH OTYET
OpenNet Initiative, 8 koTopom rosopw-
NOCk, 4TO aHanoru4Hoe wnuoHckoe MO,
paspaboTtaHHoe komnaHuamu B CLUA n
Kawnage, nicnons3yeTca B AeBATM CTpaHax
Ha BnuxHem BocTtoke n B CeBepHoW
Adpuke ana orpaH4eHna AocTyna K can-
Tam C NONMUTUYECKUMK, COUMANbHBIMKU K
PENUIrMO3HBIMKU MaTepUanamm.

ToT ¢hakT, 4TO NpaBUTENbLCTBA CaMblX
pa3HbIX CTPaH, KOTOPbIM UCKPEHHE A0Be-
pAIOT ux rpaxpade, paspabaTtsiBaloT u
ucnone3yloT nogobHoe MO, yxe He cek-
peT. Ha aty Temy, kK Nnpumepy, B aerycre
2014 r. Ha koudepeHuun BlackHat Bobi-
CTYNUA AWPEKTOP NO WCCNEenoBaHWAM
komnaHum F-Secure Mukko XWNNoHeH:
"He tak paBHO nages 0 TOM, 4TO 3anagHble
AeMokpaTuyYeckue rocynapcTtBa 3ame-
waHbl B paspaboTke BPegOHOCHLIX Npo-
rpamm, kasanack AWKOCTBID. A Kak Bam
Takas uaes — 3anagHbie AemMokKpaTuye-
CKWe rocyaapcTea OCTaBNAioT naserkn B
cucTemax cBasn, 4Tobbl cneguTs 3a apy-
rMMKU OeMoKpaTMY4ecKumn rocypapcrsea-
MWU? 3TO MMEHHO TO, 4TO NPOMCXOAUT
cenvac".

CmeHa NnpuopuTeTos

MoxHO A0nro AWCKYTWUPOBaTb O CO-
XPaHHOCTW NepCOoHaNbHbIX OaHHbIX, W,

cKopee BCero, kaxgoe rocynapcTBoO
chenaert B 3170 cdepe Tak, kak nocyunTa-
eT HYXHbiM, 4TO Obl HM yTBEpPXKAana
06WecTBEHHOCTL M MPaBO3alMTHUKA.
Y70 e kacaeTcs BCEro OCTanbHoOro, To
TaM BO3MOXHO BcAkoe. Hanpumep,
MOXHO CHATb OTBETCTBEHHOCTh 3a xpa-
HEHWE Lenoro paaa NepcoHanbHbiX AaH-
HbIX NMONL30BATENEeN, KOTOPbIe BhINOXMU-
nn 0 cebe BCE YTO MOXHO (M Oaxe 4To
Henb3na B npuavyHom obwecTse) B coum-
ansHbIX ceTax. Hy pasee 410 BaHKOBCKUE
AaHHble TpebywT COXPaHHOCTH, 4em,
gnpo4em, BaHku M 3aHMmawTcAa. Ho
3a4YeM HakasblBaTk Kakux-TO nNposanae-
pOB 32 HapyleHws Npasun XpaHeHus
TOro, 4T0, NO-BMAMMOMY, HE NpeacTas-
NAeT HUKaAKOW UEHHOCTW AnA WX Bna-
[EenbUeB NO CPaBHEHWIO C WX XEnaHuem
rpoOMKO 3a8BUTb O cebe?

Wnu yto 6yner, ecnu notpebutenw
ByayT OXOTHO AENUTLCH NEPCOHANbHBIMMK
OAHHBIMKW 33 BO3HarpaxaeHne? B Takom
cny4ae BONPOCHI NPUBATHOCTW yIAYT Ha
BTOPOI NNaH, NOTOMY 4TO NOMWUMO MpPW-
obpeTeHna COMHUTENLHON M3BECTHOCTH
MOXHO eweé w 3apabotarts. lMpu 3TOM
MOTyT NOCTPaaaTh U Takue Bed-rurauTsl,
kak Google. K npumepy, ceroana 6onk-
LUMHCTBO MX nonb3oBaTeneil GecnnarHo
NpenocTaenaioT CBOM AaHHblie. Ho 4to
eCcnM  Kakon-Hubyab KOHKYPUPYIOLLMIA
NOWCKOBWK COBEPLUEHHO WCKPEHHE Npef-
NOXUT X078 6b1 10 UEHTOB 32 NOWMCKOBLINA
3anpoc? PbIHOK NMOWMCKOBbIX MALWH MO-
XeT B 0HO4AaCbe KapaMHanbHO Nepeme-
HWUTBLCA, @ UEenbliA CNO Xakepos, Kak B
W3BECTHOM GunbMe, DyaeT BbiHYXAEH C
ropeybio NpPU3HaTe, 4T0 "BCE ykpaneHo
A0 Hac”.

Mo marepwanam “"JlaGoparopumn Kac-
nepckoro”, Cisco, Intel, PCWeek, CNews,
The Guardian, PHA Hoesoctu, The Huffing-
ton Post, Popular Science, Reuters

MOAYNbHAS PEKNTAMA
Yenosus cm. 8 "Pagno”, 2014, N2 3, ¢. 7

MpocToi acTpafHO-ANCKOTEYHbINA
ycunutens 200/400 BrT:
KOHCTpYKTOp — 500 py6.;
HACTPOEHHBII Moayns — 900 py6.
HanoxeHHbIM NAaTexom.

630075, HoBocubupck-75, a/a 63.
E-mail: zwuk- is@mail.r

www.zwuk-serwis.narod2.ru

PO3HUYHLIA UHTEPHET-Mara3vuH-cKnag, ‘
npegnaraet Nno Ay4WuUM LEHaM:
* MUKPOCXEeMbI
» TPaH3NCTOpSI
* Anopasbl
* PeancTopsl |
+ KOHEHCATOPbI '
* MaKeTHbIE NNaThl
» kopnyca POA
| = TEpMOYyCaaKka |
| ¢ pocTaekoil no Poccuu. |
www.ICdarom.ru
| 8(495) 924-34-35
I info@icdarom.ru

-\‘

-

Vd S

v

WINHX3L1 U VIAVH GDOM

S0-£8-809 'UaL

1|mooduog
:MeLe1d wandy

N1 o|peI@}INSU0d
ni‘oipei@|iew

S1L0Z ‘I 3N ouldvd



©

ot
=
=/

\AMNO

774 p A

3BYKOTEXHUKA

Ten. 608-83-05

MNpuém cratein: mail@radio.ru
Bonpocsi: consult@radio.ru

PAOWO Ne 1, 2015

IABYyXTakTHbIN rubpuaHbin YM34
Ha Tpuopax N-811

A. YEYHEB, n. Bonogapckoro MockoBckoii obn.

My6nukaymu Cepres Komaposa o YM34 ¢ guddpepeHynanbHbImM
BKIIOYEHWEM BbIXOAHbIX TpaHcpopmaTopos [1, 2] He npouwnu 6ec-
cnegHo. BHUMaHWIO yuTaTenei npegnaraeTcs cTarss Apyroro agro-
pa 06 ycunurtene, B KOTOPOM MCIMONb30BaHbl reHepaTopHbie nammbl
npu NOHMXEHHOM aHO4HOM HanpskeHun. B aTom ycunurene Bbixon-
HOIf UMnefaHc YyCUNUTENS NMPEeBbIlaeT HOMUHaNbLHOE CONpoTUBIe-
Hue Harpy3ku, 4T0 B OCHOBHOM CBSI3aHO C "nNpasbiMu” XapakrepucTu-
kamu Tpuogos M-811. 3PpPeKT Takoro COOTHOLIEHNA aBTOP HaWEN B
3ameyarenbHOM, M0 ero MHEeHWIo, 3By4aHnn My3blkKyu ¢ 3TUM J1aMno-

BbiM yCHUnUTEIEM.

MeHAa, kak nobutens "namnoBoro

38yka", NOABWUNOCL XenaHue nocny-
LLATb MY3bIKY C YCUTUTENEM MOLWHOCTH Ha
HECKONbKO 3K30TUHYECKUX AnA ayauvo
Tpuoaax M-811, npMMeHseMbIX HEKOTOPbI-
MW WMCKYLUEHHBIMW KOHCTPYKTOpamu B
ceowx YM34. Hecmotps Ha uaobunue
CXeM NaMnoBbIX YCUNWUTENEen B nuTepary-
pe 1 WHTepHeTe, He yaanock
HaiTu uyTo-nubo npuemnemoe
ana noeTopeHus. Mo atoin npwu-
YMHE pelunn CaMoCTOATeNbHO
pa3paboTaTh CXEMY U KOHCTPYK-
UMD HEeCMOTPSA Ha MHOM0YMC-
NIEHHbIE MHEHWA O BO3MOXHbIX
CNOXHOCTAX Ha ATOM MyTH.

KoHe4HOo, co3aaHHbIil yCuam-
Tens (doto Ha puc. 1) He npe-
TeHgyeT Ha yposexb Hi-End, HO
BMNOSIHE MPUroAeH ANA OUEHKM
3By4aHuAa ¢ Tpuopamn M-811 B
NBYXTAKTHOM Kackage wu, no cy-
TW, CTan HeKWM 3KCNepuMeH-
TanbHbIM U3AENWMEM, NO3BONAID-
LWMM B AaneHelwemM NpoBoanTb
pasnu4Hble nopaboTku, name-
pEHWA U MoaudUKaLMK.

Moyemy MOLLUHbIA Kackag no-
CTPOEeH ABYXTakTHeIM? Kak oT-
MEYeHO paHee, He YyAanock
HalTKM B AOCTYNHOM WHbOPMa-
LUMOHHOM MPOCTPaHCTBE nNpK-
eMNeMyI0 KOHCTRYKLMWIO, Kpome
TOro, OCTAHABNWBAKOT CONWAHLIE Macco-
rabapuTHble Noka3aTenu 1 BbICOKas CTOU-
MOCTb BbIXOOHOrO TpaHcdopmaropa ana
OQHOTAKTHOIO YCUNUTENS.

Hanuuve yHUDUUMPOBAHHBLIX TPaHC-
dopmatopos TH56-127/220-50 (Tpeby-
eTca ABa Ha KaHamn) Takxke NoBAMANno Ha
BbIGOP: NPUMEHEHWE WX B BbIXOAHLIX KaC-
kapax nofobHeix ycunutenein HeoOHo-
KpaTHO onucaHo e xypHane [1, 2].

AHOAHOE HanpsxeHue BbibpaHo OKONo
420 B npw cymMapHOM TOKE aHO[0B BCEeX
yeTkipéx namn 0,4 A ucxoas U3 uMmetoLe-
rocs ceteBoro TpaHcdopmartopa Moul-
HocTbio okono 300 B-A oT cTaporo ocuun-
norpaca C7-8 ¢ nooxogauwmm m HEMHOTO
nepeaenaHHLIM NOL KOHKPETHYIO 3apadvy
Habopom 06MOTOK.

Panuonamna M-811 ssnaetca "npa-
BbiM" TPMOAOM C aHOOHLIMW XapakTepu-
cTukamun (puc. 2) [3], NnpucywmMMn NeH-
ToAamM, W OYeHb BbICOKMM KO3bDULUMEH-
ToM ycunedua — okono 160. Bonbwoe
ycuneHve No3Bonser MUHUMW3WPOBaTb
YUCNO NpeasapuTeNbHbIX Kackagos W
OTHOCUTENLHO NPOCTO peanu3osaTh yCu-

nuTens 8 uenom. Pabota namnbl B pexu-
Me knacca A ¢ TOKOM ceTku (A;), KoHe4-
HO, nobasnseT B 3By4aHwe OnNpenenéH-
HYI0 "M3IOMUHKY", XOTA NPpWU HepocTaToY-
HO HWM3KOM BbIXOAHOM COMPOTWBAEHUK
ApaiBepa CeTO4YHbIA TOK MOXeT cTaTb
WCTOMHUKOM A0MOAHUTENBHbIX HeNuHewn-
HbIX UCKAXEHWA.

+ Puc. 1

Mo3eonio BbICKA3aTk CBOE MHEHMue,
pasymeeTtca, He BeccriopHoe, 4TO deHo-
MEH NamMnoBOro 3BY4YaHWA BO3HWKAeT B
BbIXOAHOM KAackage, OKa3bliBalowWem Ccy-
WECTBEHHOE BAWAHWE Ha paboTy rpomMko-
rosopvTenei. MNpuHAB 3TO BO BHUMaHWe,
BO BXOQHOM KacKafle COBEPLUEHHO Onpas-
0AHHO W NOTMHHO NPpUMEHUTsL aAnddepeH-
LManeHbIn YCUNIWTENL HA TPaH3WUCTOpax, a
C NOMOLLBIY A0CTATOYHO MOLWHOMO 3MMT-
TEPHOrO NOBTOPUTENA CHWU3UTbL BbIXOAHOE
conpoTuBneHue Apaisepa ana obecnevye-
HUA KOPPEKTHOW paboThbl TPUOAOB BbIXOL-
HOrO Kackaga Cc TOKOM CEeTKW W Hemanoi
BXOOHOWN EMKOCTbIO. Takoe cxemHoe pe-
weHne nossonset 0boTrck 6e3 mexkac-
KaOHbIX KOHAEHCAaTOPOoB, 4To GnaronpuAT-
HO CKa3blBAETCA HAa KAa4YecTBe 3ByKa B
LENOM.

MapameTpbl NONY4MBLUErOCH younute-
NA He ABMADTCA BbLIAAWWMWUCH, WX BO
MHOroOM OMpeaensnT NPUMEHEHHbIE Bbi-
X0AHble TpaHchOpMaTopbl, N0 CYTK, Npea-
HazHaueHHble Ana apyrux uenei. Coot-
BETCTBEHHO W3roTOBME MAW npuobpetn
6onee nogxogsuwme TpaHcdopmaTtopsl,
MOXHO MOMYYWUTb NyYLUME XapakTepucTu-
k1. Ho 0 napameTpax TpaHchopmMaTopos
YyThb MO3XE.

BhixogHas MOLWHOCTbL YCUAW-
TENA C BBIXOOHbLIM Kackagom,
paboTaLwmM B pexume knacca
A, — 24 Bt Ha Harpyske co-
npotusnenunem 4 Om (AC S-90)
npu kKoapduuneHTe HenuHen-
HbIX MCKaxeHwnin He Bonee 5 % 1
pabodeit nonoce 4actort 40...
16000 lNu. Obwas oTpuuaTens-
Haa obpaTtHaa cBA3b, koTopas
MOXET YMEeHbLUNTE BbIXOAHOE
conpoTtuenenne YM3Y, B ycunn-
Tene He NpUMeHeHa ua coobpa-
KEHWI  COXpPaHEeHWA  y3KOro
CneKTpa UCKaXeHui.

Tenepe ob6paTtuMca Heno-
CpefcTBeHHO K NpuHUMNWanb-
HOI CXeme YyCUnnTens, NokasaH-
HOW Ha puc. 3.

BxogHoi guddepeHunans-
HbIA YyCUNUTENL CODpaH Ha TpaH-
auctopax KT3102A no wasecT-
HOW CXemMe C WCTOMHWKOM CTa-
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BunsHoro Toka (Toxke Ha KT3102A). Mpu
YKa3aHHbIX HOMWHANax PesucTopoB ero
koadduuneHT yeunernun 6nusok k 30. Uc-
TOMHWUKOM 0DPAa3UOBOro HanpsxeHus ang
3a0aHNA TOKA ABNAETCH WHTErpanbHbii
crabunuzatop TL431, x0Ta M3HA4aNLHO
6bin yctaHosneH ctabunutpod 2C133A
(KC133A), KOTOPbIA HEMHOr0 NPOWrpLIBan
no TeMnNepaTypHoi CTabunbHOCTH MUKPO-
cxeme. Kackap nutaeTcs ot ctabunnanpo-
BAHHOMO UCTOYHKUKA HanpaxeHns 60 B.
ConpoTvenenus pesucTopos audde-
pPeHUManLHOro Kackaaa paccyvTaHbl Ans
obecneyerun paboTbl BLIXOAHLIX Namn
npwu aHoaHoM Toke nokos 100 mA c BO3-
MOXHOCTBIO €r0 NOACTPONKW B LUMPOKMX
npegenax. MoacTpoeHHsLIM PE3UCTOPOM
R9Y, uameHaOWUM TOK Yepes TPaH3ucTo-
pbl aguddepeHumnanbHOro kackana, Mox-

Obl — NAoWanb MOBEpPXHOCTW OKONo
30 cm?) oBecneynBaloT HOpManbHylO pa-
60Ty paguonamn Npu amMnanTyae curHana
Ha ceTkax oo 50 B w Toke no 30 mA, yto
cooteeTcTeyeT 10 B geicTeylowero sHa-
YEeHWs HanpsxeHus Ha Harpyske 4 Om.
MNutaHue Ha NOBTOpWTENW NOJAETCA OT
HECTabUNM3MPOBAHHOINO WCTOYHMKA Ha-
npsxeHuwem 72 B.

BbiBOAL!I HarpesaTeneil katoga namn
M-811 coeomHeHs! C 0BWMM NPOBOAOM
"CUMMETPUYHO" Yepes OBYXBATTHbIE pe-
aucTopsbl no 100 Om, cospaean napexHue
HanpskeHus Ha katopax 10 B npw Tokax
nokoa aHopgoe no 100 MA. 3peck BO3HK-
KaeT MecTHas oTpuuaTtenbHas obpaTtHas
cBA3b, 6e3 koTOpo Henb3s 0BoWTUCH C
HakanbHbiMK o6moTkamu Ges cpepHeit
TouKK [4].

MNepeuyHble  OOMOTKWM  BbIXOLHLIX
TpanchopMaToOpos COEeAWHEeHbl nepe-
KPECTHO-NOCNeA0BaTeNLHO, Kak nokasa-
HO Ha pwuc. 3. TpancdhopmaTtopsl TH56-
127/220-50 npenoCcTagnawT WKUMPOKOe
none ONs 3KCNepyMMmeHTa B pPasfnuyHbIX
KOMBUMHALMAX BKNIOHEHWA HArpPy3KW UCXo-
[A U3 HOMWUHANBbHOrO conpoTuenedns AC,
HeobxoamMmocTu aemndupoBaHua OCHOB-
HOro pesoHaHca HY ronosku, usameHeHns
CNeKTpa NCKaXeHWn 1 CyDLEKTUBHLIX Oue-
HOK 3BYyHaHu1A.

B onucbiBaemoi KOHCTPYKUMK UCMNOoNb-
30BaHO NOCNENOBaTENLHOE BKAKYEHUE
0BYX BTOPWM4HBLIX OBMOTOK C HOMeEpamu
Buisogoe 11 1 12 (oteogb ons 5 B). Ho-
MuHaneHoe conpotusneHne AC, pasHoe
4 Om, Hepes NoNY4YEHHLIA C ABYMSA TPaHCc-
dopmaTopamun koagduumneHT TpaHcohop-

l T »+608 - +728  T1,T2 TH56-127/220-50
m{:r f Rq Rmh cmaé. ‘—+H—|
MK 4 / Viy
11K 1« KTB29A CY 79 B9y 10% 119 12¢ 13
C2 47 MKx 47 MKX tAJ
Bx08 X100 B V71, VT2 V72 x2008
KT31024 (N | «
, R12 1 o
1 10K f_;l é
104 o Wea *
.
o
] HTB829A
R9 A w2 | Colol ok nf o s
470 -
Puc. 3 I - O6w. VL1, vL2 r-8i
VT2 KT829A JIK mauin (50) nepecynTbIBAETCH B aHOOHYIO
- uenb MOLUHBIX NamMn SKBUBANEHTHLIM
+60 8
"¢ ~63 +72 B R? conpotusneruem 10 kOM, 4To No cyBnek-
v ~638 LD + CY 47MKX 1
W— IK X200 B TMBHOMY BrE4aTneHuwio (M y48TOM psna
) pekoMeHaaunii) NPy ykasasHHoM aHOAHOM
V ~638 Ku402/ VT1 061y HANPAXEHUWU U TOKE ONTUMANBHO ANA Bbi-
X ) : BpaHHbix namn. Beibop BbIXOAHOMO CONPO-
_ KT829A Vo7 VD8 1K TUBNEHUA YCUIUTENA HANPSMYIO 3aBUCUT
Vo1 J_ +608 OT 0coBeHHOCTER MNPUMEHRAEMBIX C HUM
AC, noCKonbKY OHW B MONOCE 4acTOT OKa-
i @ — c3 3bIBAIOTCA HArPY3KOI C KOMMNEKCHBIM CO-
‘~608 C1 47mKx2008 npoTusnexuem. Mo cyTw, Bceraa Hano
415} paccMmaTpuBaTh XapakTepuCTUKW 3By4a-
T = 06w, HWA TONbKO BMECTE Kak cuctemy YM34H—
AC.
VD2 =+ 200%2:\1 5 VD3, VD% ZKBP1OM-E4/51 Peauctop R11, coepuHawmii 6asy
Vi T " x&p BK VD5-VDE KC530A TpanaucTopa VT2 ¢ ofuum npoeogom,
~758 MOXHO MCNONL30BaTh ANA BBeaeHua 06-
——— —71 6 Ri_Z_P' F:’{g__q,.‘iA JK wei O0C yepes AONONHUTENLHLIA Pe3n-
R3 20 (W, — " +4208 CTOp, KOTOPLIA ByneT nnedom aenutens
o i T == K CUrHana ¢ BTOPUHHBLIX 0BMOTOK BbIXOAHbIX
)‘_8 —. FUZ 054 +4708 TpaHchopmMmaTopos.
483 "" ]"’ A it 4 Ona nutanus younutens TpebyioTcs
cemb 2 Vo3 05-C8 L] pg-c12 YeTLIPE UCTOYHMKA HaNPSXEHWs NOCTO-
~2308 + 06 AHHOIO TOKA W OfINH — MNEPEMEHHOr0 TOKa
Puc. 4 C1 47MKx2008 U5-C17 200MNX4506 ¢ /A uakana Xatonos namn (cxema BN

HO CYWECTBEHHO W3MEeHATbL MajeHue
HanpsxeHus Ha peauctopax R4, R10,
ynpasnsioulee cMeweHWemM Ha CeTkax
TPVYOOOE W, COOTBETCTBEHHO, TOKOM Bbl-
XoAHOro kackapa. lNoacTpoeyHbil pesn-
ctop R6 B uenu aMUTTEPOB TPaH3UCTOPOB
VT1, VT2 no3eonser perynuposaTts CUM-
METPUID CurHana Ha eeixope YM3Y Ges
kakoro-nubo noabopa Tpuopos -811.
MoUIHbIE 3MUTTEPHBIE MOBTOPUTENN
Ha COCTaBHbiX TpaHaucTtopax VT4, VTS5
(ycTaHoBneHbl Ha HebonbLUME TEeNNOOTBO-

ConpoTtuenenue peauctopoe R14, R15
MOXHO M3MEHATb B HEKOTOPbIX Npefenax
(+20...-30 %), Ho 0Ba OHW OONXKHBLI UMETE
OQMHaKoBOE conpoTusneHue. MuHumans-
HOE 3Ha4YeHWe OrpaHWHeHO MOLUHOCTLIO
HakanbLHOro TpaHcgopmaTopa (Tok Haka-
na 8 A Ha aBe namnel NNIOC TOK Yepes aga
napannensHo COefWHEHHLIX pe3aucTopa),
a MakcuUMansHOe — MOLLHOCTLIO pacces-
HUA U rnybuHo MecTHoW obpaTtHoi OC
(BNMAET Ha 3BYK) M HaANpPAXEeHWAMM Ha
YNPaBNsoLmMx CeTKax.

nokasaHa Ha puc. 4). Ctabunuamposa-
Hoe HanpstkeHue +60 B ana auddepex-
unanbHblXx Kackapoe obecneyneaeTcs
cTabunuzatopamMu Ha TpaHvauctopax VT1,
VT2. OcTankHblie HanpsxeHus He ctabu-
nuavpoBaxbl: -21 B — ana nutanuna umc-
TOMHWMKA ToKa, +72 B — anA aMUTTEpPHbIX
noeTopuTenei, a Takxe +420 B — ang nu-
TaHuA Tpuonoee M-811. AHoaHbie uenu nu-
TAHWA 3AWMLLEHBL! NNABKMMU BCTABKAMU.
DOns nopbopa cetesoro TpaHcdopma-
Topa T1 (Mnwn ero uarotoenenws) GyayT
nonesHsl cneayouiMe aadHsie. O6moTtka |l
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PAOWO

Ha 300 B nepemeHHOro HanpaxeHus
ponxHa obecneynsaTts TOK He meree 0,7 A.
WCTO4HMK OTPULATENBHOrO HanpsXeHus
21 B nutaeTt obmoTtka VI ¢ nepemeHHbiM
Hanpspkenwem 15 B, on gonxeH obecne-
4uBaTb TOK He menee 50 mA. HakaneHoe
Hanpaxenue 6,3 B nopaétca B Kaxablid
kanan YM3Y4 ¢ otaensHbix 06MOTOK ceTte-
BOro TpaHcopmaropa, PaccuMTaHHbIX Ha
ToK 8,5 A kaxpas. [N\ CTOYHUKOB Hanps-
xeHna 60 v 72 B obmoTka Il ponxHa
ebipgasate 58...60 B nepemeHHo-
ro Toka (MuHuMmym 0,25 A).

B euinpamutenax B mMoOxHO
WMCNONb30BaTL AWOAHLIE MOCTHI
(Hanpumep, cepuun KLI402), cbop-
KM UNu OTpenbHble anoasl, obec-
ne4yugawowie Heobxoaumesie 3a-
nackl NO CPeAHEeBbINPAMIEHHOMY
TOKY W 0BpaTHOMY HANPAXKEHWIO.
ABTOp WMCNONb30BaNn WMMOPTHLIE
AWOAHBIE MOCTHI.

OKCHOHbLIE KOHOEHCATOPbl —
Takxe umnopTHble, pabotocno-
cobHbie nNpu Temnepatype A0
105 °C (CapXon, Jamicon), a B
UEeNAx MUTaHWA BXOAHLIX Kacka-
AOB UCnonb3oBaHbl Heckopnyc-
HblEé OKCWAHbLIE KOHAEHCATOPHI.
OcTanbHble KOHOEHCATOPbI —
K73-17. S

KOHCTPYKTUBHO  yCunuTenb
BLINONHEH M3 MaTEPWanoB, KOTO-
pble BN Nop, pykoi. Kapkacom
KOpryca cTan fWukK OT CTaporo
NMMCbMEHHOro ctona. BepxHAs nadenb,
MNOCNYXMWBLLAA OCHOBOW ANA BCEX TAXENLIX
W kpynHoraGapuTHLIX AeTanei, nogowna
OT cTaporo wamepurtensHoro npubopa.
Oba kaHana CTepeoyCcUnUTens BobINONHe-
Hbl O[IMHAKOBO (OCHOBHbIE Y3Mbi pa3melle-
Hbl CAMMETPUYHO) B BUAE MOHOBNoKa.

MNeyaTHble NNaTel ANS UCTOYHUKA NUTa-
HWA aHOAHbLIX Llener W3roTOBNEHb! Bbipe-
3aHMEM MNPOBOASALWNX AOPOXKEK HA GONb-
rmpoeaHHoOM crteknotekctonure. Oudde-
PEHUManbHbIe kKackaas cobpadbl Ha
MaKeTHLIX Nnatax, KOTopbLIe YCTaHOBNEH.!
Ha HECYLLYIO NNaTy, rae pasMeLLeHbl IMUT-
TepHbIe MOBTOPUTENW, BLINPAMUTENW W
crabunuaaTtopsl HanpaxeHuin +60, +72 u
-21 B. @orvorpadum, nokasaHHsole Ha
puc. 5 1 1, NOACHSAIOT NPUHUMNBLI pasme-
WweHWa yanoe. JkcnnyaTupoeaTts cobpaH-
HBIA 1 HANAXEHHLIA YCUNUTENb Heobxoan-
MO C 3aUWMNTHBLIM KOXYXOM.

O 3amene pertanein. TpaH3UCTOPbI
KT3102A (VT1, VT2) MOXHO 3amMeHUTb
aHaNOrMYHbIMU C AOMNYCTUMBIM HaNPsXe-
Huem Ugs e = 60 B. Mapy TpaH3aucTopos
ouddepeHUMansHOro Kackana xenartenb-
HO nopobpars C OaMHAKOBLIM KO3ddUum-
eHTOM nepeaayn Toka bassbl.

Npw oTCYyTCTBUMKM MUKpOCcxembl TL431
BMECTO HEE MOXHO NPUMEHWUTE CTabUNKUT-
poH KC133A. Pe3ncTopbl KONNEKTOPHOWN
Harpy3ku auddepeHumanbHOro kackana
XKenartensHo nogobpaTte WU MPUMEHUTL
NPEUM3NOHHBIE U3 pPRAA C OTKIOHEHWEM
He Bonee *1 %. Tpansuctopbnl KT829A
MOXHO 3amMeHUTb MMNOopPTHBIMKW TIP122,
4YTO Oaxe npeanovTuTensHee. 3TM Tpad-
3UCTOPLI Takxe CnesyeT YyCTaHOBUTbL Ha
Hebonewunx TennooTeopax. B npouecce
HanaXwWBaHWA OHW MOryT pacCcewsaTb Mno-
BbilLEHHYIO MOLWHOCTL. BmecTo kaxporo
W3 YKA3aHHbLIX MOLLHLIX TPaH3WCTOPOB
MOXHO NPUMEHWUTL COCTaBHOW U3 TPAH3UC-
Topoe KT815I n KT819rI™

Papuonamnel CneuymansHo He noabw-
panvcb, HO XenaTtensHo, 4To6bl OHW BeinK
M3 OQHOW NAapTUK.

MNoacTpoeyHbie peancTopsl — UMNOoPT-
HbIE MHOMOOBOPOTHLIE, NEPEMEHHbIE —
WMMNOPTHBIE, C NNABHLIM BPaLLEHUEM, HO
MOXHO NPUMEHWUTL U COBPEMEHHbIE C ANC-
TaHUWOHHBIM YNpasneHuem.

HanaxweaHue Ha4yvHaIOT C MPOBEPKW
HaMpPsXeHWn Ha BbIXO4AX WCTOMHUKOB

NUTAHWA.

Mony4ue HeobBxoaMMbIe HANPAXKEHUS K
He yCTaHaenueas noka namne! (aHOAHbIE
KONNAa4yku CnegyeTt W30NWpoBaTth A0NXKHBLIM
o6pasom), NOACTPOBYHLIM PEe3UCTOPOM
R6 ycTtaHaBnuBAaIOT HaNpPSXEHWEe Ha Kon-
nexktopax TpaHauctopoe VT1, VT2, Owno
DOMKHO BbiTh OAWMHAKOBLIM (B UHTEpBane
18...20 B) n anga nepsoro sxnwyeHuna. Ona
3TOr0 WCTOYHWMK CcTabunbHOro Toka Ha
TpaH3aucTope VI3 AOMKEH BbAATH TOK
7,2 MA, IpKU 3TOM CyMMa CONPOTUBNEHWI
B UEnW amuTTepa TpaxaucTopa VT3 nonx-
Ha BbiTh NpumepHo 280 Om (ana TL431).
EE& MOXHO yCTaHOBWUTL Nepef, BKIIoHEHUEM
npeasapuTensHOn pPerynuposkoid nog-
CTpoeYHOro pesnctopa R9.

Mpw NpasunbHOM MOHTaXe W MCnpas-
HbIX OeTanax yka3aHHbIX HA CXeMe HOMMW-
Hanoe aTo He cocTaeuT Tpyaa. B xone akc-
nepuMeHToB BbiNo caenaHo Cemb 3K3em-
nNApos AnddepeHunansHbix Kackanos,
KOTOPbIE HANAXWBaNWCh C NEPBOro pasa.

3areM NpoOBEPAIOT HanpsxeHwe Ha
amuTTepax nostoputenei (VT4, VT5), oHo
MEeHbLUE HanpsxeHus Ha Base NpuMepHo
Ha 1 B.

Ecnun BCE HOPMANbHO, MOXHO MPUCTY-
MUTb K HANAXWBAHWUIO yXe BMeCcTe C paguo-
namnamu. AHOAHLIA TOK 4EPEes KaxabIA Tpu-
on (8 wntepsane 50...70 MA) nyywe KoHT-
PONUPOBATL NO HANPRAXEHWIO HA KaTOAHbIX
pesuctopax R14, R15, kotopoe, ecnu Bcé
UCNPaBHO, OKaXETCA B WHTepeane 5...7 B.

Mopae curHan Ha Bxop, yCUNUTENA (Ha-
npsxeHwe 8 wutepsane 100...300 mB),
KOHTPONUPYKOT ero Ha 3KBMBANEHTE Ha-
rPY3KKU, NOAKNIOHEHHOM K BbiDpaHHbLIM
BTOPW4YHBLIM 0BMOTKaM TpaHchopMaTopoB
T1, T2, w ecnn ecTb HeoBXOAWMOCTb,
[AoWas o nopora orpadHudeHws curHana,
NOACTPOEYHbIM pe3ucTtopom RS ycTaHas-
NUBaKT CUMMETPUYHOCTb OrpaHuyeHnn.

Tok aHopa Kax[oW namnbl, PaBHbIA
100 mA, ycTaHaenuearT MNOACTPOEYHHBLIM

peauctopom R9. Mpu HeobxoaumocTwn
CHOBA KOPPEKTUPYIOT PEXUM Namn BbIXOL-
HOro Kackaga ycunuTens.

Kak noka3ana npakTuka, He CTOWT pas-
MELWATbL PErYNATOPLI FPOMKOCT BBNW3K OT
HakanbHbLIX UENne, Aaxe BbINONHEHHbIX BU-
TOW Napoil NPOBOJOB [OCTATOYHOIO CeYe-
HWA. Yoenute QOMKHOE BHUMaHWE OnTuMK-
3aUMWK PacroNOXeHWs 3NEMEHTOR U Pa3BOa-
Ke uenei nutanua. B peaynstate 8 MOEM
yocunutene AOCTUIHYTO Hanpsxenue ¢oHa
Puc. 5 _ 4 MB Ha akeuBaneHTe Harpysku
4 Om. MNMpU U3rOTOBNEHUWM MO-
noBHOro ycunuTens, HaaeKcs,
Y APYrux NONYYUTCA Ny4LUe.

Paseoaka obuwero nposoga
B yCUNUTENe BbLINONHEHa cne-
Aylowmm obpasom. Perynato-
pbl FPOMKOCTK 3aKpenieHb! Ha
nnacTuHe 13 GonLrMpoBaHHO-
ro ¢ OByx CTOPOH CTEKI0TEeKC-
TONWUTA TONWWHOA 1,5 MM, KO-
Topas W ABNAETCA MECTOM CO-
efuHEHWSA BCEX 0BLWMX NPOBO-
AoB, BGNW3M COOTBETCTBYIO-
WX CBOEMY KaHany perynato-
pos. To ecTb ONNETKA CUrHanb-
HOro nposoaa, obuwwin NPoBog,
c auddepeHunansHoro ycu-
NUTENS U C NNathl NUTAHWA CO-
E€MHSIOTCA OKONO NePemMeHHO-
ro pesuctopa — perynatopa
rpomkocTu. Ha dotorpadum
waccu ycunutens (puc. 5, Bug,
CHW3Y) 3TO XOPOLLO BUAHO.

B Hayane ctatbi MHO OTMEYEH 3KCNe-
PUMEHTANbHLIA XapakTep CO34aHHOro
ycunutens, pabota Hag KOTOpbIM NO3BO-
nuna NPUCTYNWTe K CO30AHWID ABYXTakT-
Horo ycunutena ¢ MN-811 nonHocTbio Ha
paguonamnax u Takxke 6e3 pasgenurens-
HbIX KOHOEHCATOPOB.

K MecTy ckasaTb 0 CYDBLEKTMBHOWM OUEH-
Ke 3BY4aHWA — HUKakue umdpbl He MoryT
nepepatb HacnaxieHwa oT nNpocnylwwvea-
HWS MY3bIKaNbHBIX TPDEKOB Ha U3rOTOBMEH-
HOM MO ONWCaHHOW CXeme ycunurene.
MoaTomy Mory NpocTo NOXENaTh YOa4HbIX
3KCNEPUMEHTOB C BLIOOPOM ONTUMaNLHO-
ro 3Ha4YeHUs aHOAHOW Harpy3kn KOMBUHa-
unein coegmHeHws 0BMOTOK (C BeIBOAAMU
7—8, 9—10, 11—13) BbIXOAHLIX TPaHC-
dopmaTopos ANA APYroro HOMUHANBHOTO
CONPOTUBNEHWA HArPY3KK.

NNTEPATYPA

1. Komapos C. YM3Y4 Ha "Tenesm3moHHbIX"
namnax ¢ TpaHcdopmatopamu TH. — Paawo,
2005, Ne 12, c. 20—22.

2. Komapos C. [ByxTakTHble Namnosbie
YM34 ¢ auddepeHunansHbiM - BKNOHEHUEM
BbIXOAHEIX TpaHcdopMaTopos. — Pagwo, 2006,
No 4, c. 16—19; Ne 5, c. 16—18.

3. Toponkun M. B. Namnoewiin Hi-Fi ycunn-
TeNb CBOUMM pykamu. — C.-MN6., Hayka 1 TexHu-
ka, 2005, c. 141.

4. Aracdonos B. C. Teopua v pacyér pagmo-
TenedoHHbIX PEXMMOB rEHEepaTopHbIX namn, —
M.: Coeetckoe paovo, 1955.

Or pegaxymn. TpaHancTope andgpepeH-
umansHoro kackaga KT3102A nuraiotcs or
MCTONHKMKE Hanpaxenna 60 B, 4To npessillaeTt
nacnoprHoe sHaveHne U, uwe = 50 B. Moaro-
MYy ans obecneveHus HAAEXHOCTH peKoMeH-
LYEM NPUMEHUTL TRAH3HCTORL! C HATIPAXEHM-
emM Uyg v HE MeHee 60 B, Hanpumep, KT3 151
b0 aHanorniHbLIe MMNOPTHLIE.



HOBOCTU BELLAHUA

Paspgen segér B. N'YJISIEB, r. ActpaxaHs

POCCHSA

10 HOAGpA 2014 r. B 14.00 no mexay-
HapPOAHOMY KOOPAWHWPOBaHHOMY BpeME-
Hu (UTC) paguocTaHuua “Tonoc Poccun”
OKOH4ATENLHO YLWINA B UCTOPUIO — B adupe
MPOW3OLLEN MOAHBLIA B HAWW AHW pebpeH-
LOVHF, 1 Ha BCEX A3bIKaXx POCCHICKOT0 MHO-
Bewanus B agmpe 3assy4ana Hosaa pa-
auocTtanums "CnyTHuK".

Jlo 3TOro MOMEeHTa, NMKBMAMPOBAHHLIA
Kak wopuaundeckoe nuuo, "Tonoc Poccun”
0OCTaBancs B KayecTBe Nerko yaHasaemoro
pagvoBewarensHoro 6pexaa Hosoro Mex-
AyHAPOAHOT0 MHOOPMALMOHHOIO areHTCT-
Ba (MWA) "Poccua cerogHa”, cTae ero
yacTeto ¢ 1 anpens 2014 .

“"Paguo CnytHuk" ("Sputnik™) B kaxaon
M3 CTpaH OTHbLIHE DyaeT NpeacTasnsTs CO-
B0 MYyNETUMEOWAHLIA UEHTP, BKMNIOYaI0-
LM PRAMOCTaHUMIO ANA MECTHOM ayanTo-
PUK, CAWT, HOBOCTHOE areHTCTEO W Npecce-
ueHTp. Pepakumn "CnyTHWMka" B pasnuy-
HbIX CTOnMuax mupa OyayT BecTu CBOW
caiiThl M OCYLIECTBNATL TPAHCAALMIO Ha
MECTHbIX YacToTax. [naHupyeTcs, 4TO yxe
8 2015 r. 06bEM Bewanua npessicuT 800 4
B cyTku B 34 cTpanax v 130 ropopax mupa.

TpaHcnaumu ByayT OCYLLECTBNATLCA Ha
30 azbikax: pycckom, abxasckom, azepbaii-
[KAHCKOM, aHrnuinckom, apabckom, ap-
MSAHCKOM, MPY3WHCKOM, A3apW, MCNAaHCKOM,
KA3aXCKOM, KPbIMCKOTATapCKOM, KWUPrna-
CKOM, KATANCKOM, KYPACKOM, NATHILLCKOM,
MONQABCKOM, HEMEUKOM, TaaXWKCKOM,
NONLCKOM, NOPTYranbCKOM, nywTy, cepb-
CKOM, Typeukom, y30eKCKOM, YKpauH-
CKOM, DUHCKOM, PaHUy3CKOM, XWHAW,
3CTOHCKOM W ANOHCKOM.

Papvoeewanve Gypet WATK TONbLKO B
coepemeHHbix dopmartax: 8 YKB-pwanaso-
He — B uvndposbix dpopmatax DAB/DAB+
(Digital Radio Broadcasting), HD-Radio, a
Takke 8 dopmarax MobuneHelx Tenedo-
HOB 1 MHTepHeTe. B fganbHeiwem nnaHu-
pyeTca HanaauTb KPYrnocyTO4HOE Beula-
Hue (nctounuk — URL: http://russian.rt.
com/article/58824#ixzz31jJPDhpv
(25.11.14)).

AAbIFTEMCKAS PECNYBJIMKA. "Anbi-
refckoe paguo” TPaHCIMPYET CBOW Npo-
rpammbl Mo NOHEAENLHWUKAM U NATHWLAM C
18.00, a no Bockpecenbam — ¢ 19.00. Ha
afpireickom A3bike BewaHwe BeAeTcH no
BOCKPECEHbAM W NATHWUAM, a No NoHe-
AenbHUKaM — Ha afbireickom, apabckom,
TYPEeUKOM W KYPACKOM s3bikax. YacTtota
Bewanmws — 6000 kly, asumyt — 1900,
MOLLHOCTL nepegatymka — 100 kBT. Kcta-
TW, 3TO OJHA U3 NOCNEAHWNX OCTABLIMXCA B
Poccun KOPOTKOBONHOBLIX PAAMOCTaHLMIA.

KABAPOWHO-BAJIKAPCKAS PEC-
NYBJIUKA. B r. Hanbuuke dwunnan PTPC
"PTNU Kabapawxo-Bankapckoi Pecnyb-
AWKK" HaYan TpaHCcNAUMI Nporpamm pa-
ouocTaHuun "Mup” Ha wactote 99 Miy
(vcToynmk — URL: http://nalchik.rtrs.
ru/news/read/146/ (25.11.14)).

KPbIM. K pernoHansHOi ceTn BelaHua
"Pagmo [laya” npucoeauHunca r. Cumde-
ponons, 4acToTa Bewaxus — 101,2 MIu.

Mpumeyanne. Bpems sclogy — UTC.
Bpema MSK = UTC + 3 4.

Ha Gasze AHO "TenepaguokomnaHus
"KpbiM" cO3AaHbl NATE HOBLIX CPencTs
MACCOBOI WHGOPMaUMM, KOTOPbIE Mpo-
wnu peructpaumio 8 denepansHomn Cnyx-
e no Hapaopy B chepe ceA3Kn, uHhopma-
UMOHHBIX TEXHONOTMIA U MACCOBbIX KOMMY-
HUKaUWiA. B yacTHOCTW, oduumanbHyio pe-
rucTpaumio nonydun tenekanan "lMepebii
KpbIMCKMIA”, KpOME TOro, 3aperucTpupo-
BaH HOBbIA TenekaHan "Kpbim 24", a Takxe
paguocTadumK "Kpeim”, "Kpbim. Touka” n
"Mope”.

lfocypapcTBeHHan Tenepanvokomna-
HUA "Kpbim™ Tenepb NONHOCTLIO nepepe-
rMCTPUPOBaHa B COOTBETCTBMM C POCCUIA-
CKMM 33KOHOAATENLCTBOM, MONY4YMB TEm
CambiM BO3MOXHOCTb BELWATH HE TONbKO B
Kpbinmy, HO 1 Ha TEpPUTOPUN POCCUIACKOA
®depepaunn (nctounnk — URL: http://
crimea.comments.ua/news/2014/11/
07/082523.html (25.11.14)).

KYPFAH. EauHcTBEHHAs KypraHckas
MecTHas pagumocTaHums “3a obnakamu”
Brepeble nossunace 8 apupe 28 nexkabpa
2002 r. OHa TpaHCcAupyeT CBOW Nporpam-
Mbl Ha AByx 4acToTtax: B r. KypraHe — Ha
vyactote 101,5 Mly, B r. LUappuHcke — Ha
yactote 105,8 Mly. B oktabpe 2014 r.
cTaHuMs oaepxana nobeny B KOHKypce Ha
NpaBo BeWaHus B r. ApxaHrenocke Ha
yactote 87,9 Mly (ucrtounmkn — URL:
http://zaoblakami.ru/about,
http://zaoblakami.ru/news/73203
(25.11.14)).

HUWXErOPOACKAA OBJ1. ®unuan
PTPC "Huxeropoackuin OPTML" nawan
TpaHcnaumio  nporpamm  "HH-Papuo”
("NN-Radio") B panonHom ueHtpe Co-
KONbCkoe. BewaHwe MAOET KpyrnocyTo4Ho
Ha vyactote 88,3 Mlu. "HH-Pagmo” — pa-
ANOCTaHuWs MecTHoro ¢opmara, oHa
eewaet B pexume "Uudoxut”. Mysbikans-
Hble BnoKKn YepepyTCH C HOBOCTAMUK (MC-
TouHmk — URL: http://nnovgorod.rtrs.ru/
news/read/258/ (25.11.14)).

HOBOCMUBWPCK. Mo utoram KOHKYp-
ca, nposoguelieroca 8 PockomHansope,
papguocTtaHuma "Hawe Papuo” ewiurpana
npaeo Bewadws Ha 4actote 954 MU 8
r. HosocubBupcke. TpaHCnauWmM HAYHYTCA B
2015 r. 3ta paguocTaHuma yxe pabotana
B ropofie B Ha4ane ABYXThICAYHLIX rOOOE,
HO 3aTem yLwna u3 TPETLEro No YACNEHHO-
CTW HaceneHws ropoaa CTpaHbl U3-3a Hu3-
KOW nonynapHocTW (McTounmk — URL:
http://tayga.info/news/2014/10/29/~
118447 (25.11.14)).

MNo3eieHblEe paguocTaHumn "Mup” cko-
po 3a3eyyar 8 Hosocubupcke. HYTobbl ux
yCnblWaTh, Aoctato4Ho Byaer HacTpo-
WTbCR Ha 4acToTy 95 MMy (MCTOYHMK —
URL: http://mir24.tv/news/society/
11504569 (25.11.14)).

NMPUMOPCKUWA KPAW. B r. Yccy-
pUACKE Ha4Yanocb BeuwaHwe paguo-
cTaHuwum "Rock FM". YacToTa sewaHuns —
102,3 Mlu. Ona cTaHuum aTo YeTBepTbin
pernoH 3a npepenamu Mockebl u MNoa-
mockosbA. Panee, 16 wiona atoro roaa,
Hayanoch BewaHwe 8 ropoae Hoabpbcke
Amano-Heneukoro AO, 12 ceHTabps — B
r. AumHcke KpacHospckoro kpas, 3 Ok-
Tabpa — B . Apsamace Hwxeropoackon
obn.

CBEPONOBCKAS OBJ1. ®unuan PTPC
"Ceepanosckmin  OPTNL" npuobpén
CeMb NepenaTyMkos PasHOW MOLLHOCTH
"RT-FMS-101", "RT-FMS-1001" pns pa-
auosewanus B YKB-ananasone. Hosbimn
COBPEMEHHbLIMI NepefaT4Mkami 3aMeHsT
ycTapeswee obopyaosBaHue CTaHUMA.
Papuonepenarymkm Co BCTPOEHHbIM Lnd-
POBLIM CTEPEOKOAEPOM M BUNLETPOM rap-
MOHWK ByoyT yCTAHOBNEHbl Ha paguose-
warenbHbiX cTaHuuax B r. Ekarepunbypre
u . ApTEMOBCKE.

B 6nuxaiiwee epema B Exatepunbypre
B acdumpe 3a3ey4aT paguoctaHumm "Paano
Bepa" (93,7 Mlu) u "Papwo Poccun”
(95,5 Mru), roe byaoyT yCTaHOBNEHb! Nepe-
AaTtymkin mowHocTeio 1 kBT B . Aptémos-
CKe NpenBapuTensHO NNaHupyeTCs 3anyck
BellaHua paguoctaHuwin "Hawe pagwo”
(99,3 Ml'u) w "Papgmo CKU" (103,8 M),
Tam YCTaHOBAT nepefaT4uki MOWHOCTLIO
100 BT. Kpome TOro, Ha CoBpemMeHHble By-
AT 3aMeHEeHbI YCTapesLwwiin paguonepenar-
YUK, TPEHCNWMPYLWMIA nporpammy “ABTo-
pagmo” (105 MlMy) mowHocibio 2 kBT, 1
nepenaTHuK, TPAHCAUPYIOWMIA Nporpam-
my "Pagwo CU" (68,39 Mlu) MOLWHOCTLIO
1 kBT. Takxe nnaHUpyeTCca 3aMeHnTb ne-
penaty4mk mowHocTeio 5 kBT B PTNC "Myp-
3ydckan”, TpaHCAUPYIOWWIA Nporpammy
“"Paguo CKM" (103,7 Mlu) Ha coBpemeH-
Hbill (McTouHnk — URL: http://ekburg.
rtrn.ru/news/read/188/ (25.11.14)).

HOBOCTMW CETEBbIX PAOVUOCTAHLIUIA

"Hawe paouo” npoponxaeTt paciuu-
pATbL CBOIO reorpadwuio. 1 HoRGPS pagvo-
cTaHums nossunace B adupe r. KpacHo-
TypbuHcka CBepanosBckoil obn. Ha 4acTo-
Te 107,8 Mly. Momumo atoro, 8 2014 r.
Ha4anochb BellaHwe B ropogax lenenpxm-
ke, NeTponaenoscke-Kamuyatckom, Keme-
poee, Hoeoky3Heuke, Poctoee-Ha-JoHy 1
Hopunecke. "Hawe papwno” pabotaeT B
45 ropopax Poccum (No COCTOAHMUIO Ha Ha-
yano Honbpa 2014 r.).

B npouecce 3anycka BellaHus Haxo-
aatca ewé 11 ropopos: BupobuaoxaH,
Bonrorpap, MaragaH, Hapead-Map, Hux-
HesapToBck, HuxHwia Hoeropop, Cypryr,
TonbatTu, Tomck, TiomeHbe 1 XaHuTol-MaH-
cuick (uctouHuk — URL: http://nsn.fm/
music/nashe-radio-1-noyabrya-nachi-
naet-veshchanie-v-krasnoturinske.
php (25.11.14)).

3APYBEXHbBIE PAOUOCTAHLIWM

ABCTPAJIUS. Cnyxba nHoBewaHna u3
Asctpanvu — "Radio Australia” npekpatu-
na CBOE cylluecTeoBaHue. B kOopoTkoBON-
HOBbIA 3dMp Teneps TPAHCAUPYIOTCA NPo-
rpaMMbl BHYTPEHHEro BellaHws. Tem He
MeHee aBCTpanvickoe NPUCYTCTEWE Ha
KOPOTKWUX BONHax 24 4yaca B CYTKW, 7 AHER
B HEAENIO B 3UMHEM CE30HE COXpPaHaeTcs.

BENAPYCb. PacnucaHnue paboTel pa-
avocTaHuMu "benapycek” B AnanasoHax
KOPOTKMX W CpeaHux BonH Ha Genopyc-
CKOM, PYCCKOM, MONbCKOM, HEMELIKOM,
paHLy3CKOM, aHMMWACKOM W MCNaHCKOM
A3bikax: ¢ 11.00 go 23.00 — Ha vacToTe
11730 kly; ¢ 17.05 po 23.00 — Ha vacTo-
Te 6155 kly; ¢ 16.00 no 18.00 — Ha yacTo-
Te 1170 «lu.

Yepes ceTk YKB-nepepatinkos:

— r. Bpect, w4acToTa BewaHws —
96,4 Mlu,
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—r. lpogho,
96,9 MIy;

— r. Ceucnoye TpopHeHckon obn.,
yacToTa Bewadns — 100,8 Mly;

— nep. NepaHeHsl MBLEBCKOro panoHa
lponHeHckon ofin., YacTtoTa BewadHua —
99,9 Mlu;

— r. bpacnae Butebckoin o6n., vacto-
Ta sewanms — 106,6 MIy;

— . Magens Munckoi 06n., 4actoTa
Bewanns — 102 Mlu,

Bewanune B YKB-gwanasoHe ocy-
WECTBNAETCA KPYrMOCYTO4HO (AHEBHOW
6nok Tpancnupyetcs ¢ 14.00 no 02.00,
ero noetop — ¢ 02.00 go 14.00).

EMUMNET. "Papuo Kawp” Ha pycckom
A3bIKE BELLAET HA paHee He MCNoNL30BaB-
weiica ctanunein yactote 9430 kl'y, B ne-
prog ¢ 19.00 go 20.00. Kavecteo mony-
NAUMK O4EeHb NNOXO0E, peib MOXHO Pa3so-
BpaTtb C TPYOOM.

WUPAH. C 26 oktabpa OBa yTpPeHHWX
nony4acosbix acdupa "Pycckoli cnyxbbl”
“lonoca Wcnamckoint Pecnybnuku WMpan”
(Buixoauswine B adup 8 03.50 1 B 05.50)

4acToTa BelwaHws —

oTmeHeHsl. Bmecto atoro e 08.20 B adup
BbIXOAWT HOBaa 4YacoBas nporpamma.
MNonHoe pacnucaHwe nepena4:

— 08.20—08.20 — HawacToTax 17685,
17820, 21600 klu;

— 14.20—15.20 — Ha yactoTax 1449,
7340, 9580, 11880 klu;

— 6.50—17.50 — Ha uvacTtoTax 6110,
7375 klu;

— 17.50—18.50 — Ha wacToTax 6110,
7305 kly;

— 19.20—20.20 — na 4actoTtax 702,
6180, 7425 «kly.

NPUAHECTPOBBE. B HacTtosuwee
Bpems TpaHcnauws “"Pagwo MNpuanect-
poBLR" BEAETCA TONLKO HA OAHOM CpeaHe-
BONHOBOW 4yacTtote 621 kU, MOWHOCTb
nepepartdnka — 150 kBT. TpaHchupyoTca
nepegayn Ha MONLaBCKOM, PYCCKOM W
yKpauHckom fAasikax ¢ 04.00 go 09.00
exenHeBHo, kpome cybb0Tel U BOCKpe-
ceHbs. (Mudopmauna npepocrTasneHa
C. H. OMenbyeHKO, TEXHUHECKUM AWpek-
Topom OAO "MpuaHeCTPOBCKWUIA paavoTe-
neueHTp”).

OopaboTka paguonpmMéMHukKa
TECSUN S-2000. Yacre 5

XAHNO JIOXHU, l'epmanus/Poccus, r. Fai OpeHByprckoii 06:.

3TOM pasgene HasuHaem BTOPOiA aTan

nopaboTk, CBA3AHHBIA C U3MEHe-
HUaMK B TpakTax BY v MNY. NotpebyoTcs
HHCTDYMEHT n M3MepuTenbHas TexHwuka
COrnacHo CruCKY, CCbiNka Ha KOTOPbIWA
npvBefeHa BO BTOPOM 4acTu CTaTbu
("Pagmo”, 2014, Ne 10). Bce nocnepyro-
wue paboTel NOTPeDyIOT NoNHOK pasbop-
KW NPUEMHMKKA, NO3ATOMY Ha4yHEM C Hee.

Puc. 5.1

CHayana CHUMAIOT PYYKM CO BCEX peryns-
TOPOB (NepeEMEHHbIX PE3UCTOPOR) U Ban-
koaepa. Mpuyém pyyka eankogepa MoxeT
ObITb AONONHWTENLHO 3akpenneHa ran-
KOW. 3aTem BbIBUHYWUBAIOT LWECTL LUYPYnoB
npuémHoro 6noka, 30eCb BbIPYHUT ANAH-
HBIA NMHUET. Bce menkmne NpuHannexHoc-
TW Cpasy cknagbiBaem B KOpobky ¢ HAnEX-
HOW kpbilwkor. OTCOEAMHRAINT Wnend,

Mpogonxexne.
Havano cm. B "Pagwo”, 2014, Ne 9—12

noywwia k nnate Ne 5 (Y34Y+nuranue).
Becb paguvonpuémueiin 6nok (pmc. 5.1)
BbIHUMAIOT W3 KOpMyca, Ha4uHaa co CTo-
POHBLI CHATOrO wWwneida 1 NnoBepHys mar-
HUTHYIO @HTEHHY OTHOCUTENbHO OCHOBHO-
ro nonoxenua npumepHo Ha 30...50°.
LWineird mexay nnatamu Ne 1 1 Ne 9 pac-
MONOXEH MO IKPAHOM — €ro Hafdo akky-
paTHO OTNAaATL CO CTOPOHLI NNatsl Ne 1.

Puc. 5.2 I

Ana pasmeweHus NpMemMHUKa B paso-
6panHoM Buae (puc. 5.2) A ucnons3osan
DEPEBAHHYID OOCKY (Mnu nucT daHeps!)
pasamepamu 60x60 cm. OHa nozsonuT
ceoBOAHO nepemewiats NPUEMHMK, HTO
nosslwaeT yaobCcTBO Naiku U NnposeaeHue
Pas3nNUyHbIX W3MEPEHWIA W perynnupoBoy-
HbIXx pabort.

OT nepeoro atana 0cTanocs 3asepwnTb
paboTel Ha nnate Ne 1, nockonbky BCe ane-
MEHTbI Ha He cTanu [OCTYNHLL. KonaeHca-
Topbl 1 (1C95), 2 (1C96) (cm. puc. 2.15),

DOPAHUMUA. "MexayHapopHoe dpax-
UY3CKOE paavo” B 3MMHEM BELLATENLHOM
ce3oHe exenHesHo paboTtaeTt nNo cneayio-
LEMY PACNUCAHWIO!

— ¢ 16.00 po 17.00 — wHa vacroTax
11860 n 13730 kly;

— ¢ 19.00 po 20.00 — Ha vacToTax
5895 1 9840 «klu.

3CTOHMUA. B r. TannuHe Hayana ceoé
BELLAHWE HOBaA PYCCKONA3bIMHAA MYy3bi-
KansHafa paguocTtanuma "Bonna”. "Uene-
Bas% ayouTOpuWa HOBOr0 MY3biKanbHOro
papuo — Bce, KOMY MO AyWe NpuaTHaS W
3Hakomas non-My3bika. Ha “"Bonne”
MOXHO YCNbIWATL PYCCKue 1 3apybexHsie
XWUThl, KOTOpble pasbaBneHsl NBUMONR
MY3bIKO BOCBMUOECATLIX U AEBAHOCTBIX.
YacTtoTa Bewanus — 107,1 My (uctou-
Huk — URL: http://rus.delfi.ee/daily/
estonia/foto-delfi-nachala-veschanie-
novaya-russkoyazychnaya-
radiostanciya-volna?id=70172577
(25.11.14)).

Xopouwero npnéma n 73! 5]

nepemeitky (CM. puc. 2.16) u gpoccens 4
(1L*) ypansoT, B3aMeH NocneaHero ycra-
HaBNWBAKT APOCCENb MHAYKTMBHOCTLIO
22...47 mklH, paccyuTaHHblii Ha Tok 2...3 A
(puc. 5.3). PacnonoxeHHslin pRooM ok-
cugHbih koHgeHcaTop 3 (1C85) EmkocTbio
2200 MK® 3aMEeHAT KOHAEHCATOPOM C
MeHbLUel éMkocTbio — 470 mk®, Ho pac-
CHUTaHHLIM HA HaMpPAXEeHWe He MeHee
16 B (y Hux meHblue ESR). KoHgeHcaTopb!
5 Toxe Bynem meHaTh, HO 06 3ToM Nnoapob-
Hee npu gopaboTke y3noB SSB-TpakTa.

Dopa6oTtka nnatsl KOHTpOnnepa

MHorve Bnagensisl npuemHuka S-2000
XanylTCA Ha HeHanExHYIo paboTy Banko-
nepa, B HacTHOCTW, U MOV NPUEMHWK Bbi-

nycka 2011 r, 4acTo NPOU3BONEHO MEHAN
HanpaeneHue NepecTpPonkun No 4YacToTe Ha
oAuH war. Itot addexT BelipaxeH Cunb-
HEe MpM MeLNeHHOM BpalweHud WU oco-
6eHHO MewaeT NP HacTPoiKe Ha curHa-
nel SSB-ctanuuin. MHe u3BecTHbl asa
BapuaHTa KOHCTPYKUWM NNaTtel KOHTPON-
nepa (nnara Ne 9). B npuémHuke Bbinyc-
ka 2008 r. NPUMEHEH MWUKPOKOHTPONNEP
PL-450, B 2011 . — PL-660. B nocnea-
HEM Cny4ae cxema nnaTel KOHTponnepa
cTana npowe.



K cBboam npueoaWT Tak HasbiBaemblid
npebesr KOHTakToB, NPWYUHOW KOTOPOro
ABNAETCH HEYCTOMYMBLIN KOHTAKT B Mexa-
Huyeckom sankofepe. Cpa3sy paspywy
Hapexay Ha TO, 4TO 3ameHOW Bankogepa
Ha HOBbIA MOXHO C G0ONbWOR BEpPOAT-
HOCTBIO M3baeuTLCH OT Npobnemel. HoBbli
MoxeT ObiTh Aaxe xyxke, a pasbopka w
4YWUCTKA CTAPOro HAUYErD HE AACT, AENO HE B
u3Hoce koHTakToB. WMx npebear obycnoe-
NEeH KOHCTRYKUWEeR U UMEeT ANA Kaxaon n3
50 nosuumiA nonHoro oBopoTa CBOW Xa-
pakTepHLIA 8uA. M3roToBUTENE NPUEMHN-
Ka B HELOCTATO4YHOW MEpe CKOMMEHCWPO-
Ban 3Ty 0COBEHHOCTbL CXEMHbIMW pelle-
HUAMK UK NPOrpammMHo. HECMOTpA Ha OT-
AUYMA B Cxemax, NPUHUMN paboTel v npu-
YUHBI BO3HUKHOBEHWA npobnemsl B obenx
BapuaHTax NpPUEMHUKA OQMHAKOBHI.

ANropuTM CHUTBIBAHWMA MHPOPMAaLUK C
Bankoaepa Takon. Korna B kaHane A Boa-
HUKAEeT nepenag HanpsxkeHus, B kaHane b
OHO HEe meHseTcs (M HaobopoT). Mukpo-
KOHTpONNep "NoeuT"” nepenag v BbinonHs-
€T COOTBETCTBYIOLLYIO noanporpammy —
W3MEHSIIOTCA 4acToTa U nokasaHusa tTabno
C nNepecTponkoi Ha oguH war. Ecnu Bo3-
HukaeT apebesr KOHTakToB unu Hebonb-
woe nepemelleHne koneca sankopepa
OKONO YCTaHOBNEHHOW NO3nuuKn, NOBTOP-
Hble nepenaapl 8 kaHane A He npueeayT K
M3MEHEHMWIO HACTpOeK 4acToTel. Ho npo-
rpaMma npu Kaxaom nepenage e kasane A
3anoMWHaeT HOBbIA noTeHuwan, 4TobbL!
npy NoOcneayloLwLemM npegnonaraemom ne-
penane B kanane b, "3Has", 4em 3akOH-
4YUNCA NOCNEOHWIA War cYéta B kaHane A,
MEHATb CHET B NPABUNLHYIO CTOPOHY.

Kak nokaszanu uamepeHuns, npu MeaneH-
HOM BpallleHWW Bankogepa Ha ero BbiXO-
[ax BO3HWKAIOT HEXEenaTeNbHble Nnadvku
(1...20 mc) umnynecos (0,04...1 mc). B mo-
MEHT NMOABNEHWA TNepenana HanpsXeHwus
3anyckaetca otpaboTtka cobbiTus B nofa-

nporpaMme W KOHTPONnep B TeyeHwe
3TOro BpeMeHwn He "3amedaer” ppyrue
nepenagpl. K KOHUY nadku curHan cran
cTabunbHbIM, HO, BO3MOXHO, KOHTpONNEP
yXe Onpefenun ero paHee Kak npoTtueo-
nonoxHetii. OH yxe He nepenposepseT
YPOBEHb CUIHANA U HE KOPPEKTUPYET WH-
¢dopmMaumnio, a HEBEPHAS WHTepnpeTauws
curHana Tonbko B OAHOM KaHane Bankoae-
pa 13 AByx NPUBOOMT B AaNbHERLIEM K 13-
MEHEHWUIO HanpaeneHus CHETa U K HeCOB-
nageHuio HanpasneHus BpaweHus Banko-
[epa c M3MEeHEeHWeM 4acToThl,

Cxema y3ana o6paboTku curHanos san-
koaepa B npuémHuke eBeinycka 2008 r. no-
ka3aHa Ha pmc. 5.4, Curnan Bankogepa
S1 — 370 HanpsxeHWwe Ha KoHAeHcaTopax
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K MUKpoOKOHTpONnepy

9IC3 74HCO4

9C2 n 9C37, koTopoe nocTynaeT Ha BXxoapl
noruyeckux anemenTos 91C3.1 n 9IC3.2.
Noru4ecknin anemeHT NepexknioYaeTcs npu
NMPOXOXAEHNA HANPAXEHUA Ha 3TUX KOH-
feHcaTopax 4epe3 roporoBoe 3HadYeHue
U.../2. KongeHcaropbl 9C2 1 9C37 obpa-
3yt0T ¢ peauctopamu 9R5 n 9R66 RC-uenun
C NOCTORHHON BPEMEHW OKONO 2 MC. 3TK
uenu ponxHel 6binn Bbl yCTpaHuTb npo-
tnemul ¢ ppebearom. Ho paspaboTyuk,
BUOWUMO, HE Y4EN, 4TO NPW 3ambiKaHuu
KOHTaKTOB Bankoaepa 3a CHUTaHHbLIE MUK-
POCEKYHObLI 3TW KOHAEHCATOPbLl pasps-
KaloTcs 4Yepes pesuctopsl 9R68 1 9R12
(9R13). Noatomy ana Ha4yana cnenyet A0-
BUTLCH CUMMETPUYHOCTH 3apAaKK U pas-
PAOKW KOHOEHCATOPOB.

Kak aTo coenats B NpuEMHUKE BbINYCKa
2008 r.,, nokazaHo Ha pwuc. 5.5. Mexay
KaxablM KOHTakTOM Bankogepa v nuHuen
nutanma +3,6 B yctaHaenueawT nocTo-
AHHbLIe peaucTopsl R2 1 R3, a peavcTopsl
9R12 1 9R13 3aMEeHRIOT aHanoru4HbIMK,
HO C BONbLLWMM Ha NMOPAJOK COMPOTUBNE-
Huem. KoHTponnep Bcerga nutaeTca ot
BaraperHoro NCTOYHUKA NMUTaHWS, W LEenu
nUTaHWs Bankopepa Toxe Bcerga notpeb-
NAIOT TOK, OaXe ecnu NPUEMHUK HaxoamT-
cq B "cnawem” pexume. B 3aBMCUMOCTH
OT CONPOTUBAEHWA NPUMEHEHHLIX Pe3unc-
TOPOB MPW ABYX 3aMKHYThIX KOHTakrax

* > +30B
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9R17 180 "POW"

Ha nnaty Ne S

Bankogepa 4epes HWUx NpoTekaeT TOK A0
360 mMKkA, @ ocTanbHblie 3NeMeHTbl nnathl
Ne 9 norpebnsawT Tok 100...150 MKkA. MNo-
3TOMY 3a rog, "cnawnin® Bankogep MoxeTt
M3pacXonoBaTh OAWH KOMMNNEKT Batapei.
[nsa yeTpaHeHus 3Toi "yTedkn” ycTaHasnu-
BaloT noneeoi TpaHauctop VT2 (puc. 5.5),
BK/IOYAIOWWIA Bankogep BMeECTe C npu-
EMHUKOM. 3TOT TPaH3WCTOP YyCTaHasnu-
BalOT HA MECTO NpefBapyUTENLHO YAaneH-
Horo pe3wuctopa 9R68. Kak ycrtaHoBuTb
€ero W Apyrve AoNOHWTENbHbIE 3NeMEHTHI
Ha nnate npuwémHuka sBeinycka 2008 r,
nokasaHo Ha puc. 5.6. 3aTtsop coeauHa-
10T C BLIBOAOM MWKPOKOHTpONnnepa (cwr-
Han POW), koTopblit 4epes peauctop 9R17
(9R26) coepuHeH ¢ nnaton Ne 5. 3aTeop u
COEfWHUTENLHLIA NPoBOA 1 NpunavealoT
K KOHTaKTHOW nnowanke, OTPe3aHHon
ckansnenem ot Gnauxaiwero ne4aTtHoro
nposopgHuka 3. Peauctopsl 4 (R2 u R3) —
BbIBOAHLIE, WX MPUNavBaloT HernocpeacT-
BEHHO K KOHTaKTHbIM NAOLWAAKaM,

Mocne npoeepéHHoi popaboTkn cboes
B MEpecTpovkKe Mo 4acToTe CTano cywe-
CTBEHHO MEHbLUE, HO OHW HE UCHe3nu co-
Bcem. MpuynHa B TOM, 4TO NOpor nepe-
KMIQYEHUA NOMMHECKUX 3NEMEHTOB HEYET-
KMIA W pacnonoxeH BHBAU3N HanpaxXeHWus
Unp/2. ECNM HA BXOOHOM HANpsxXeHuu
e6nu3KM nNopora NOSBATCH WMNYNbCHbIE
NOMEXW, NOrM4YECKUIA INEMEHT MOXET
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X MWKDOKOHTpONNepy

Ecnu nocne ykasaHHoW AopaboTku
nHabniogaotcs cboun B paboTte Bankoaepa,
MOXHO YBENWYUTL CONPOTUBNEHWE PE3n-
cropos 9R12, 9R13 (cm. puc. 5.5) unn R4,
R5 oo 1,5...1,8 MOM. 3TO NPULWINOCE MHE
chenats B BEPCUM NPUEMHMKA BbINyCcKa
2011 r. Ho nocnepctewe aopaboTkm —
HEBO3MOXHOCTbL BLICTPOR NPOKPYTKK Ban-
kopepa, He beicTpee oaHoro ofBopoTa 3a
cekyHay (50 waros). Takosa ueHa becne-
pebonHOM MeaneHHoW “nporynku” no
SSB-curnanam.

[ ®Kews 5DD1

NepeknioyaTbcs nofb Wx BO3AEUCTBUEM,
4TO W npuBoaAnT K owubkam. YT0ObI
YCTPaHWUTL 3TOT HEAOCTATOK, NOTPebyoT-
CA 3NeMeHTbI, UMeloLwMe aga nopora ne-
peknioyeHVs. TakoBbLIMW ABNSIOTCS TPUr-
repsl LUMWTTa, a HANPAXEHWEe Mexay no-
poramu — ructepesuc. ¥ KMOM-noruye-
CKUX 3NIEMEHTOB C XapakTepUCTUKON TpUr-
repa LWwmwutTa WwwpuHa ructepesvca
0,33U,, u ero obnact pacnonoxems
cummeTpuyHo K U,,,/2. B paguonpuémnn-
ke Bbinycka 2008 r. notpebyeTca Ha nnate
Ne 9 3aMeHuTb Mukpocxemy 74HC04 (91C3
B kopnyce SOIC-14) na 74HC14.

B npuémuuke Buinycka 2011 r. cxema
y3na 06paboTkn CurHanos Bankopepa
npowe (puc. 5.7) 1 C KOHAEHCATOPOB
9C32 1 9C36 uepes peauctopel 9R44 n
9R47 curuanbl NOCTYNaiT HEenocpencT-
BEHHO Ha BXOAbl MUWKPOKOHTpONnepa.
3TOMY CXEMHOMY PELLEHWIO MPUCYLLW BCE
yKasaHHble Bblle HepocTaTku. lNoaTomy
notpebyetcs ananoruynas popaborka
(pnc. 5.8). BapvaHT pasMelleHns TpaH-
anctopa VT2 B3ameH pesuctopa 9R29 u
GUNLTPYIOWMX PEe3MCTOPOB MoKasaH Ha
puc. 5.9. [Ins yCTaHOBKWM MWUKPOCXEMbI
npuaéTtcs pabortats wBenupHo. Ha nnarte
Ne 9 ypanstoT pesuctopsl 9R44 1 9R47 n
Ha oceoBogMBLIEECA MECTO yCTaHaenu-
BaloT mukpocxemy 74LVC2G14 8 kopnyce
S0T23-6 (pmc. 5.10). NMutanne ana Heé
HavpoeTcs psaom, naka TpebyeT onoita u
XOPOLWEro UHCTPYMEHTA.
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KT0 xou4eT pewuTs npobnemy pas u Ha-
BCEraa, MOXET YCTaHOBWUTb ONTUYECKWIA
Bankogep, y KOTOpPOro oTcyTcTByeT ad-
dekT ppebesra koHTakToB. LleHa aTomy,
KpoMe CTOMMOCTW Camoro Bankogepa, —
NONOAHWTENBHBIA noTpebnaemMslid  TOK
10...15 MA 1 He npocTble nepenenku
mexaHu4eckol yactu. Kpome TOro, He Bce
ONTUHECKUE BANKOAEPLI C HOMWHANLHBIM
HanpaxeHuem nuTanua 5 B npuroaHsel ang
paboTbl Npu HanpaxeHun 4 B.

Mopceetka

MHe cTano mewwarts CNMWKOM ApKOe B
TeMHOTe noacse4vsaHue t1abno u S-met-
pa. Moatomy ObINO pPEWeHD YMEHLWWTL
TOK 4epe3 CBeTOAWOabl NOACBETKM (CM.
puc. 5.5 u puc. 5.8). Kaxabin ceeToanon
notpebnan Tok 4...6 MA, a nocrne 3ameHsbl
peauctopos 9R1, 9R5 1 9R7 (9R36, 9R1,
9R33) — pBa ANA NOBEPXHOCTHONO MOHTA-
*a W OOMH C NPOBONOYHLIMI BEIBOAAMW HA
pe3ucTopbl conpotusnexdnem 1 kOm, ToK u
APKOCTb YMEHbLUWAWCL B 2...3 pa3sa.

MNpwn "nporynke” no acdwpy B NONHOW
TEMHOTE CU/IbHOE HEYA0BONLCTEUE Bbi3bl-
BaeT OTCYTCTBME NOACBETKW KNaBuaTypbl.
[eno B8 ToM, 4TO CBETOAMOALI NOACBETKW
OTKNIYAKTCA CNycTa 5 ¢ nocne nocnen-
HEro ynpasnsaoLwWwero BO3AencTBMa U Npu-
EMHWK NPUOETCH UCKAaTb B TEMHOTe. 3T0T
HEAOCTATOK MOXHO YCTPaHWTb, eCnu 4e-
pes kaxabli ceetToanom, NoaceeTkn Byaer
NOCTOAHHO NPOTeKaTb TOK 0kono 100 mkA.

B atom cnyyae Tabno u S-metp Oyoyr
BWHbI KaK CNerka CBeTAWMWIACA OpUeHTup,
a KpynHble undpbl YATATCA HOPManbHO.
Y1066l HE KOHGNWMKTOBATE C MPOrpamm-
HbIM NPepbLIBAHWEM ONA BANKOAEPa NPW Bbi-
KTOYEHUU NPUEMHMKE, "HOYHaR" NOACBeT-
Ka BKMO4AETCA C MNOMOLULID OTAENbHOro
noneeoro TpaHaucTopa VT1 (cm. puc. 5.5u
puc. 5.8). Peanctop R1 3apaét Tok yepes
CBETOAMOAbLI, W ero NoAbOPKOR MOXHO
YCTAHOBUTL XENaemyio ApKoCcTb. MoHTax
VT1 6yger npouwe, ecnu NPUMeHWTs none-
BOI TpaH3ucTop B kopnyce TO-92, Hanpw-
mep, 2N7000 wnu BS170. BapuaHT ycTa-
HOBKW nokasaH Ha puc. 5.11.

AM-TpakT npuémuuka u APY

B npuémHukax TECSUN (u poacteeH-
HbiX) pa3paboTyMKn BOCMNONL30BANUChH
"roToBbIM peuenTom” U3 AOKYMEeHTaumMM oT
npousBoauTENs MUKpocxembl TA2057. Bo
BCEX NPUEMHWKAX CEMEWCTBa eCTh CUCTe-
ma APY, kOTOpas QOmkHa noaaepxvusatb
rPOMKOCTbL MOCTORAHHOM NPU NPUEME CUr-
HanoB C PasHbIMK YPOBHAMW. B npuémHuke
S5-2000 aTo NONY4MNOCkH Ha yOUBNEHWE
MNOX0 HECMOTPHA Ha CNOXHble A0NONHU-
TeneHble y3nel B cucteme APY. Paspabot-
YUKW CINLLKOM MHOO XOTEnW, Ho B 0BCTON-
TenbCTeax He pasobpanucb U "UCNopPTUAK
MNEePEeCONEHHYI0 KapTOLWKY NULLIHMM caxa-
pom”, Beens atreHwoatop "RF GAIN",
AONOAHUTENBHLIA YCUNUTENL B Nepeoi MY,
4 Takke 3aBbllUEHHOE YCWUNEHWEe B TpakTe
perynMpoBku curHana APY B coyetaHuu C
6onblLUOK MHepUMOHHOCTLIO. B 6Gonee npoc-
ThiX NMPUEMHMKEX, rae Beck AM-TpakT 310
MUKPOCXEMbl paboTaeT UCKNIYUTENBHO B
YCUNUTENLHOM pEXWMME Ha 4acToTe
455 kl'u, APY paboTaet He Tak yX 1 NNoxo.

Peanu3oeate gmanas3oH perynupoBkun
ycunenus 60 ob n 6onee B opHOM Kackane
He LuenecoobpasHo N0 MHOMMM MPUYMHAM.
B S-2000 APY perynupyeT ycunenwe B
TPEX y3nax — 3TO xopowee peweHwe. B
Knaccuyeckom sapuante APY noctenenHo
C POCTOM CUrHana ymeHbliaeT ycuneHue
KackaAoe, Ha4nHaa ¢ NOCNegHero B Tpax-
Te. Tem cambiM rapaHTUpyeTcs NuHeHan
paboTta Bcero TpakTa. ITOT MeTon npa-
BWNbHBHA, ECNK HA YCUNUTENW NoCTynaeT
TONLKO NONE3HBLIN CUrHan 1 4o HUX UMeeT-
CA XOpOoLWWiA nonocosoin dunbtp. Tak ycT-
POEHLI NPOCTLIE NPUEMHMKWN CEMEACTBA C
kBapueebiM dunsTpom ¢ nonocoi 8 klu
NbE30MOUNETPOM Ha BXOAE MWKPOCXEMbI
TA2057.

B S-2000 obcraHOBKa COBEPLUEHHO
uHas, B nepsoi MY nonoca nponyckaxus
no yposHio 3 o6 — 15 klu, W Ha BXOA MUWK-
pocxembl TA2057 noctynaeTr curHan ¢
vyactoToin 55845 klu, KOTOPLIKA 3aTem npe-
obpasyeTca B curHan sTopon MY (455 k).
DunbTP, KOTOPLIA oTBeYaeT 3a w3bupa-



TENLHOCTL MO COCEeAHEeMY KaHany, Haxo-
AWTCA Nocne BTOporo cmecutens. B npu-
EMHMKaX C ABOMHLIM NpeobpasosaHnem u
CPABHUTENBHO LWWPOKOW NONOCOW npo-
nyckaHua B Tpakte nepsoi NY ece ane-
MEHTBI 00 nocnegHero GuneTpa A0MXKHBI
CnpaBuTbes ¢ BONbLIOKW AVHAMWKOW CUr-
Hanoe, eCNn He XoTUM "noTepaTs” cnabblii
CUrHan no coceacTsy ¢ MOLWHbLIMW. B 3TOR
yacTi npuémuiuk S-2000 peanusoBaH He-
yoa4Ho.

Mpw Nnpueme Ha IPPHEKTUBHYIO aHTEH-
HY eCTeCTBEHHbIN Wym KB-adwmpa npesbi-
lwaeT WyM COBPEeMEeHHbIX TPaH3UCTOPOB
Ha nopsaok Ha yactote 30 Mlu, a B AHeB-
Hoe Bpems Ha YacToTe 3 MIu paxe 6onee.
MNO3TOMY MOXHO CYMTaTb, HTO XOPOLUMIA
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NMPUEMHUK AO/DKEH YBEPEHHO NPUHUMATL
SSB-curnansl ¢ HanpsxeHwem 0,1 MkB
(Ha 50 Om). Mpegnonoxue, 4TO AUHAMMU-
YEeCKWA OManasoH NONe3HbiX CUrHanoe
pocturaet 100 gb, nepebiii cMecuTenb
honxeH nuHeiHo paboTate C curHanammu
Hanpsxexdvem go 10 mB (pasmax 28 mB).
MpakTu4eckne M3MepeHua NoaTeepaunu
aTy cnocoBHOCTL NepBoro CMecutens B
S-2000 v B nopobHbix NpuémHukax. [Ona
OfIHOrO CUrHana HanpsxeHwem go 200 mB
AM-mMOOYNAUMA MAN0 UCKaXaAETCH, a8 KOM-
BuHauma neyx curHanoe no 10 mB npe-
obpazyetca 6e3 3ameTHbIX WCKaXeHWi.
Moatomy nepebiit cmecutens 8 S-2000
Gonee yem cooTeeTcTBYeT TpeboBaHWAM
ans 6uitoeoro KB-npuémuuka.,

Cxema AM-Tpakta npuémHuka S-2000
nokasana Ha puc. 5.12. B popaGotaHHom
NPUEMHWMKE CWUrHan OT aHTEHHOro Bxoaa
A0 3aTBOpa TpaHn3uctopa 10Q9 ycunvea-
ercs Ha 12 ab. Harpy3aka atoro kackapna —
LC-koHTYp (0,3 MxIH, 27 nd, Q=50) c pe-
30HAHCHBIM conpoTueneduem 3 kKOm, a
yCcUneHue ¢ y4eTom KoadduumneHTa TpaHc-
dopmaumn 1:1 — 26 nb. Yeunutens A12
COBMeECTHO ¢ dunbTpom Z9 pawT ewe
+10 b nocne Halwei NepsuHHON KOPPEK-
umm A4X (¢ nomowsto apoccensa L1*). Utoro
C @HTEeHHbl 0O Bxoga mMukpocxembl 11C3
ycunexue coctaenseT 48 b =250 pas! Bu-
AUMO, NO3TOMY Ha 3aBOAE 0TKasanuchb oT
CcornacoBaHua KBapuesbiX GUNLTPOR, 4TO
yMeHbWUNO B HepopaboTtanHom S-2000
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Ten. 607-88-18
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yceunenuve no 30...36 ob. B peayneTtate Ha
BXOAE MpensapuTensHOro YCunuTens
(BbiBOA, 1 MUKpocxembl TA2057) ypoBeHb
wyma — 20...30 mkB. 1o B 60 pa3 6onb-
we e€ coBCTBEHHbIX LUYMOB, @ Ha €€ BXON
MOXHO MNOAaBaTb CWrHanbl TOMLKO [0
20 MB, 4T0Bbl HE ObINO WCKAXEHWN.
Monyyaerca AMHaAMWHECKWiA AuanasoH He
6onee 60 ob, HO fAanee OH ewWE yMeHbLua-
eTCA B CMECUTENE 3TOW MUKPOCXEMbI.

NapameTpbl AM-TpakTa MMKpOCXEMbI
TA2057

MNpw npoBegeHUM MCCNefoBaHnii 3ToM
MUKPOCXEMbI (BHE NPUEMHMKA) Okasa-
nocb, 4TO cuctema APY B Hel xopowo
npoaymMaHa, v 3pa [OKYMeHTaumsa 06 aTom
monyuT. B coctae AM-TpakTa 310N MUKPO-
Ccxembl (puc. 5.12) BxoaAT:

— NpeaBapuTenbHblid yeunutens (A14)
co cmecutenem (U10), exon — eeiBop 1,
BbIXOL — BblBOA, 23, BXOA CUrHaNa retepo-
avHa — ewiBon 4. [ing paboTsl B yoeunu-
TENLHOM pexume BbiBoA 4 ocTaensioT 6e3
NOJKIOYEHUSR;

— YNY, exon, — sbiBOA 21, BbIXOA —
ebiBog 18;

— AM-petekTop (U7), Bbixop 34 —
BbiBOA, 18;

— dpopMmupoeaTens curHana APY c
TOkOBbIM Bbixoaom (0...26 MkA) Ha BHYT-
peHHuit peauctop 100 kOm — BeIBOA, 7;

— y3en ynpasneHus pexnmomMm, Bxoa —
BbiBOA 2. Peanctopom 1R103 yctanaenu-
BAIOT yCUNEeHWe NpeaBapuTenbHOro ycu-
NUTENA W CMECWUTENRA, a HanpaxXeHuem
nepeknioyaetca Boixoa (HY wnn MY Ha
ebiBOAE 18);

— peTexkTop cuctemsl APY ¢ TOKOBbIM
Bbixoaom 0...26 MKA Ha BHYTPEHHWIA peaun-
cTop Rage = 100 kOm (BLiBOA 7);

— YCWUINTENbL-CYMMATOP CUrHana cuc-
Tembl APY, C ero noMoLLbiO 3a CHET Hanps-
MEHWA Ha BbIBOAAX 7 W 2 yNpaBnKoT ycu-
neHnem.

MpensaputenbHbiA yCUAUTENb
CO cmecuTenem

MNpeasapuTenbHbli  YyCUAWUTENE CO-
CTOMT M3 AByx anddepeHunansHeIX ycu-
nuTenen ¢ pasHbiMK KO3hPUUUEHTAMMN
yeunenua (pasnuua 20...26 nB). Younu-
Tenb 1 CO CBA3AHHBIMW AMUTTEPAMWU N NA-
HEWMHBLIM Y4aCTKOM MepenaToHHon xapak-
TepucTukin no exoay Ao 20 mB pabortaer
npw maneix curHanax. B ycunutene 2 3a
CHET CONPOTUBNEHUA MEXIY IMUTTepamMu
YCUNEHWEe MEHbLUE 1 BXOAHOW CUrHan mo-
XeT nocTurate pasmaxa 400 mB!

BxOAHO NOCTORAHHbLIA TOK HA BbLIBO-
fe 1 — 2 mkA. MNoastomy B cnyyae ycTa-
HOBKM Ha BXOAE PA3BA3bLIBAIOLIEr0 PE3nc-
Topa (kak 970 cAenaHo B 3aBOACKOM Ba-
puante S5-2000) NpoucxoanT CMELLEHne
HYNA 0o 5 MB 1 ucnonb3yemslil NMHEeRHLIR
Y4acTOK MepefaTovHOM XapakTepucTUKW
cokpauwaercs Ha 50 %. O6 a3ToM pedb Wwna
BO BTOPOI 4acTu CTaTb.

KpyTuaHa nepenarto4Hoit xapaktepuc-
TWKW BCErO BXOQHOMO y3Nna B CMECUTENbHOM
pexume — 5 mA/B, B ycuautenbHom —
12 MA/B. ameHeHua 3TOi KpyTU3HBI AS 1
MakCUManbHO [A0NYCTUMOrO BXOAHOMO
HanpsxeHua U, ... (40 HacTynneHws
WCKaXEHWIH Ha BbLIXOAE — KOMMpPEeccumu
koadpuumneHTa ycunenna Ha 1 %), B 3a-
BMCUMMOCTW OT NOCTOAHHOIrO HANPAXEeHWs
U7 Ha BuiBOgE 7, NnpyBeneHsi B Tabn. 5.1.

A TEenepb O rMaeHOM BWHOBHWKE NNo-
xoro 3eyka. Bbixop cmecutens — TOKO-
Bbld curHan pasmaxom *90 mxkA npu
BXOHOM CUrHane pasmaxom 15 mB, Ho npu
U;= 0,75 B ecTb y4acTOK, rae NMHenHoCTs
coxpaHAeTca Tonbko Ao +60 mkA. Nocto-
AHHBLIA TOK BoiBOAA 23 — 170...240 MKA 1
3aBUCUT OT YPOBHS BXOOHOrO curHana v
pexuma APY. BeixogHoW TOk cmecuTens
AENnUTCH Ha [OBE 4acTW NOPOBHY Ha Kax-
AYIO N3 [BYX BLIXOAHLIX 4ACTOT W ANA KaX-
now coctasnsiet £45 mkA. Tok ¢ 4acToTom
gTopoin MY (455 klNy) npotekaeT 4yepes
Harpy3sky R, B suge LC-punetpa (Z10),ac
yacTtoToin 111,235 MINy — 4epes KOHOEH-
caTop 3TOro KOHTypa Ha obwwid npoeog,
(pexMM KOPOTKOro 3ambikaHua). Mpu
NPOTEKaHUK TOoka curHana stopoi MY
lourw HA KOHTYPE NOABAAETCH HANPAXKEHNE
Uzs = IRy 3Has napameTpbl 3TOro
koHTypa (L =680 mkl4, C = 180 nd,
Q = 100...140), MOXHO HAWTWU ero peao-
HaHcHoe conpoTusneHue R, = 233 kOm.
MNoCKONbEKY OH WYHTUPOBAH PE3UCTOPOM
1R47 (100 kOm), R, = 70 kOm. Oanee
nMmeeTcs BbixoaHas 06moTka (koadpuum-
eHT TpaHcopmaumnn — 20:1), TpaHchop-
mMupylowas conpotuenedne 8 400 pas.
Conpotusnenune TpaHsuctopa 1Q10 (B
Perynatope pPy4HOro yCWUNeHws) uame-
HAETCA OT == 00 40 OM. B pesynstate co-
NPOTUBAEHWE HArPY3KN CMECUTENS U3MEe-
HaeTca o1 65 no 13 kOm. Mpu Toke curHa-
na N4 45 mrA Ha TakoMm CONPOTUBAEHMKA
nony4vmM pasmax HanpsxkeHus ot 2,9 no
+0,59 B cooTBeTCTBEHHO.

B cmecutene mukpocxembl TA2057
BLIXOOHOM CUrHan ¢ pasmaxom Gonee 1 B
NPUBOAMT K MOABNEHWIO MCKaXEHWIA, No-
CKONbKY Ha 6a3bl TPAH3UCTOPOR B CMECH-
Tene nocTynaeT NOCTOAHHOE HaNpPAXeHue
Ha 1 B meHbwe nutawwero. Kpome Toro,
npwu HanpaxeHun konnektop—oOaza me-
Hee 0,5 B y TPaH3nMCTOPOB CYLWECTBEHHO
YXYOWAOTCA YCUNUTENbLHLIE CBOWCTBA Ha
BLICOKWUX 4acToTax. YToBbl HAAEXHO "BNn-
caTbCA" B IMHENHYIO 4AaCTb XapakTepucT-
k1 (pasmax — okono 800 MB npwu ykasaH-
HbIX TOKax), CONPOTUBAGHWE HArpy3KKn Ha
BbIXOAE CMECWTENs A0MkKHO ObiTb He Go-
nee 8,8 kOm (a ana paboTsl B yCUNWTENL-
HOM pexume 4,4 kOm). BoTt Tak B S-2000
13-3a BLICOKOOMHOI HArpy3ku CMecuTens
BbIXOAHOW OMana3oH CMECUTENA YMEeHb-
waeTca B 8 pas (18 gb). B utore guHamn-
HYECKWIA AManasoH NPUEMHMKA YMEHbLA-
etcs no 45 pb.

Ha ocHoBauwu M3NOXEHHOro BuiWwe
MOHO COENaTh NOCNELLUHBIN BEIBOL, O TOM,
4YTO NPUBEOEHHLIE PACHETLI HOCAT YUCTO
TEOPEeTUYECKUIA xapakTep, Beob APY Bce
PaBHO YMEHBLLUWT YCUNEHUEe, U B uTore
cmecutens Gypet paboTate ¢ TOKamu W
HanpAXeHWAMM Ha MNopsaoK Huxe. 310
ChpaBefnueo ANs O[WHOYHOrO CurHana
NN NPUEMHUKOB, Y KOTOPLIX B Nepeoii MY
yCTaHoBNEH GUNLTP C NONOCON Nponycka-
Hus 8 klu. A 8 S-2000 nonoca nponycka-
Hua B nepson MY — 15 klu, » Ha sTopoin
cMecuTens, kpome cnaboro nonesHoro
curHana MoryT nocTynaTs eué Asa MOLL-
Hbix “cocena”. 3T CUrHansl B cMecutene

[ONXHBI NPOXOAUTb A0 Nbe30hUnLTPoB
He3 B3aumMHOro BnvaHuA. MMeHHo B ycTa-
HOBKE NPAaBWALHOro pexuma patoTel BTO-
poOro CMEecWUTEns BO MHOTOM peluaeTcs
Ka4ecTeo npuémuunka S-2000.

¥YN4Y u AM-getexkTop

Tpakt YMY mukpocxemsl TA2057 ontn-
Mu3uposan ons wactot 200...600 kl'y m
WMEET MakCuManbHOEe YCWIEHWE OKOMOo
58 nb, koTtopoe Bbino u3amepeHo Ges
BHELWHENW Harpy3ku Ha BbiBoae 18, npwm
BXOAHOM curHane pasmaxom 1,4 mB un
BbIKNIOYEHHOW cucteme APY (BbiBOog 7
coeguHer ¢ obwum nposoaom). BxoaHoe
conpotuenedHue YMNY — okono 3 kOm,
curHan cnegyeTt nofaeatb 4Yepea pasfe-
NUTENbHBLIN KOHAEHCAToP, 4TOObI HEe Hapy-
WKUTe pexum paboTel NO NOCTOAHHOMY
Toky. OcHoBHOM kackagn B YMNY — ycunu-
Tene 1, OH UMeEeT ykalaHHOe ycuneHue,
KOTOPOE YMEHLLIAETCA MO LENCTBUEM
curHana APY. Ycunutens 2 umeeT nocTo-
AHHOE ycunenue okono 33 nb v pabortaer
B IMHEHOM pexuMe [0 BXOAHOro Harnpa-
Kenus pasmaxom 45 mB. AM-pertekTop
paboTaeT NUHEeNHO N0 BXOAHOrO Hanps-
xeHus 60 mB.

Curnansl Ha BelBOge 18

Pexum eoixona MY (IF OUT) Ha BbiBO-
ne 18 aktuempyeTca nogaqeil Ha BeiBog, 2
NOCTOAHHOIO HanpsxeHnua Gonee 1,45 B.
NocTosHHOE HanpsaxeHwe Ha BeiBoae 18 —
1,4 B. Npw BxoaHom curHane 2,3 mB Ha
BbiBOAE 18 nocTuraeTcs MakCcuMym Hewc-
KaxeHHoro curHana MY — okono 2B
(6e3 BHeLHEe Harpy3kn 1 BLIK/IOYEHHOM
APY — U; = 0). CpepHuia pasmax Hanps-
KEHWUA WYMOB Ha 3ToM Bbixoge — 7 mB,
T. €. NPUBEAEHHOE HanpaxeHue cobeT-
BEHHbLIX LWYMOB Ha Bxoae — 12 mkB. 310
noAaTBepxAaeTca Tem GakToMm, 4TO BXOoa-
HOW curHan paamaxom 30 mkB npessiwa-
eT ypoBeHb Wwyma B 2...3 pasa. Mpu exon-
Hom curHane 250 mkB Ha Bbixope npucyT-
creyeT curdan 220 mB npu cooTHOWEHUU
curHan/wym 6onee 20 ab.

Mepean peakuwa cucrtembl APY (Ha
BbiBOAE 7) Habnioaaetcs npu BXO4HOM
curHane 900 mkB (BbIXOQHOW — OKONO
800 mB). To ecTh B MHTEpPBane BXOOHbIX
curnanos 30...900 mkB APY He paGotaeT!
370 He ynylweHue pa3paboTymka, NOCKONb-
KY 3TOT WHTEpBan QoMmKeH "3anonHnTbca”
WyMOM OT Mpeabaylnx Kackanos.
XOpowni KOMMPOMUCC — YCTAHOBUTL
YypOBEHb BXxOAHOrO wyma YNY 350 mkB 1
0CTasuTb A0 nopora cpabatbiBaHua APY
"sanac” B 10 nb. Cnuwkom Gonbluas pas-
HULUA Mexay YPOBHEM LUYMA U NOPOrom
cpabaTbiBaHua APY, a Takxe UX paBeHcTBO
npuveeayT K DLICTPOIA yCTaNnoCcT oneparo-
pa npwu nomcke curHana. Mopor APY gon-
XEH COBNaaaTh C MUHUMANbHLIM YPOBHEM
pPa3bopvMBO NPUHUMAEMOro CurHana, a
HE C Wymamu.

B ¥YN4Y APY HayuHaeTt adbekTUBHO
paboTtate npu BXxogHOM curHane 1,4 mB,
npyv 3Tom Ha BbiIBOAe 18 pa3amax curHana
n4y—1,2 BuU,;=0,25 B. Nog pencTevem
APY ycunenmne YMY ymexbluaetca ¢ 850

Tabnuua 5.1
U..B |m0034] 049 | 057 J064] 0,69 | 080 | 000 | 0,95 | 1.1
AS.a6 | 0 3 | -6 |-12] —18 | -30 | -34 | -40 |-60°
Wacoms:] 4 24 | 37 | 72| so@) | >200 | 400 | >400 |>400

* Toneko gns 4actoTel BTOpoR MY,




80 43 v sbixogHoi curuan MY npakTude-
CKW HE W3MEHRETCA [0 BXOOHOro Hanps-
xenua 26 mB (U; = 0,55 B). Takum obpa-
30M, AUHaAMUYeckuin guanasoH APY B VMY
coctaenaet 26 mB/1,4 mB = 26 gb. Jans-
HERMLWNIA pOCT BXOAHOro curHana ao 30 mB
NPWBOAUT K POCTY BLIXOAHOMO Hanpsxe-
Hua M4 (1,4 B) n U; = 0,95 B. OrpaHuye-
HUe BbIXOAHOro curHana MY HaumnaeTcs
npv BxoAHOM curHane 45 mB (BbIxoaAHON—
1,9B) n U; = 1,85 B. Ha atux y4acrtkax
ycunenue ¥YMNY nocToaHHO 1 pasHo 43.

Pexum Beixoga 34 Ha eeiBoge 18 ycrta-
HaBNWBAETCH NPW COEAMHEHUN BbIBOAA 2 C
obWwMM NPOBOAOM 4Yepes pesnucTop co-
npotuenedmem He Gonee 10 kOm. Bee na-
MEPEHWUA B 3TOM PEXMME NPOBEAEHb! NP
BXOOHOM curHane yactotoi 455 klu ¢ rny-
6uHon mopynauumn 30 %. Ha eoiBoge 18
curHan ¢ vactoTtoin sTopoi MY nogasnex
npumepHo Ha 20 pB N0 OTHOWEHWIO K HO-
MUHansHoMy curiany 34. KoupeHcaTtop
émrkocTeio 330 nd, ycTaHOBNEHHbIA Ha
3TOM BbiXO4Ee, MPAKTUMECKW MOMHOCTLIO
nopaenset curHan MN4Y. C pocTom BXOAHO-
ro curHana nocTOAHHOE HaNpPsXeHWe Ha
Buioge 18 pacTér, mMakcumansHo Ao
3,5 B. Ha ¢oHe Hero npucyTcTeyeT nepe-
MeHHBI curian 34. Paanuyammeiii Ha poHe
wymos curdan 34 (U,, = 10 mB) nosiens-
eTcs npu BxoaHom curHane NY 80 mkB.
CurHan APY HayvHaeT nosenaTtbCs npu
BxoaHom 800 mkB 1 Uz, = 140 mB. APY Ha-
ymHaeT paboTtatb NpW BXOAHOM CUrHane
1,35 mB 1 "nepxut” Usy = 330 mB no exoa-
HOro ypoeHs 28 mB, npu atom U; = 0,62 B.
BoixonHow curhan 34 pactér nuHenHo no
BXoAHOro pasmaxom 57 mB (U; =2 B,
Uiy = 660 mB). Monyyaetca BCE aHano-
rU4HO K pexumy eeixoaa M4 Ha seisoae 18.

B pokymeHTauMm Ha MUKpOCXemy
TA2057 HeT ykasaHus No NOBOAY BO3MOX-
HOW BHELIHER Harpy3kw Ha sesisoae 7. B
3asoackom S-2000 k aTomy BeiBOAY NOA-
KIMIO4YEHbI HECKONbLKO pe3ucTopos — 1R74,
WUOYLWMIA K YCUIWUTENO CUrHana S-meTpa Ha
OY 11C3, v 1R67, naywmin Ha Ba3y TpaH-
auctopa Q34 1 NoOACTPOEYHLIA pe3ncTop
1VRS5. Moatomy npu yeenuyenuu curHana
N4 wanpskenune U; pactér mepnexHee,
yem Be3 BHelwHen Harpyskn. B npocTbix
NPUEMHUKaX CemencTea (rae Takon Ha-
rpy3kn HeT) npu BxoAaHOM curHane MY
paamaxom 30 mB nonyyaem U; = 0,95 B un
appexkTuBHyio paboty APY BO BXOOHOM
yane TA2057. B 3asoackom S-2000 nony-
yaem Bcero nuweb 0,65 B, n APY ymeHbLa-
€T YyCUNEHWEe BXOAHOIO y31a A0 CMEecUTens
scero Ha 12 b (BMecTo NONOXEHHbIX
40 pB), w nosenseTca npobnema nepe-
rpysku Bxoga cmecutens. B pesynbrate
pa3paboTyukKu pewunu noctasuTs "asa-
pUAHLIR TOpMO3" B BUAE ycunutena APY
(Tpanauctopel Q33 w Q34) ana YNY B
TpakTe nepeoi MN4Y.

Cuctema APY u py4Has perynumpoeka
ycuneHums

Y106kl NOHATL NPUHMHLI BO3HWKHOBE-
HWS HEKOTOpbIX HepocTaTkoe B S-2000 c
3aBOACKOA HAaCTPOMKOR, pacCMOTPUM
HECKONBLKO peansHbIX CUTYaumnia.

Ecnu Ha Bxope YMY — KOHTpOnbHAas
Touka 6 (KT6) Ukrs = 1 MB (APY ewe ne pa-
6otaert), Toraa Ugs = 1,5 mB, Uk, = 30 mB,
Ukrs = 9 mMkB. Bce kackapel paboTtaioTr
NWHENHO — 3TO TOT CAY4aid, KOraa Mel Npu-
HUMaem cnabble curHanel Huxe nopora
APY.

Ana cnyy4as Ugrs = 1 B (310 npepen no
nuHenHoctn cmecutena) Uy = 50 mB,
Ukrs = 33 mMB v HanpsaxeHve Ha KT8 ponx-
HO 6610 b6l BbiTb Uyrs = 1,1 B, ecnu Bbl He
BbINO Harpy3kn Ha BbiBoae 7. PeankHo
umeem Ugrg = 0,67 B B HUKHEM NONOXKEHWN
nswxka peanctopa 1RVS M Uy =0,45B —
B8 BepxHem. [MoaTomy APY BO BXOOHOM
yane TA2057 ewé He paboTaer 1 Ha BLIBOA,
1 (A14) moxHO nopaeats curHan He Gonee
3 mMB (ycunenune 325). 310 03Ha4aer, 4T0
MakCUManeHel CUrHanN Ha aHTEHHOM BXO-
ne ana npuéma He3 WUCKaxeHuwA Bcero
30 mkB!

B atoi cuTyauum CMOXET BbIPY4YUTb
YMY Ha nonesom TpanaucTtope 10Q9. Ero
YCUNEHWE MOXHO yMmeHblwKnTs B 30 pas. B
pe3ynstate MakcumanbHO OONYCTUMBIA
CUIHan Ha aHTeHHOM BXOfE BO3pacTeT Jo
1 mB. Ho Torpa nony4aem Uy > 1 B, 4T0
OTPULATENLHO BAMABT HA KA4eCTBO 3BYKA.
Anga Uyrs = 0,65 B ponyckaetcs U = 70 MB
(cm. Tabn. 5.1), B coMeTaHun ¢ ymeHblue-
Huem ycunewua YMNY Ha TpaHaucTope
10Q9, Ho Ha KT4 yxe nony4aetca wucka-
KEHHBII CUrHan, Bbi3bIBAOWMWA Nocne ae-
TEKTUPOBAHUA PEXYLMiA 3ByK. TOo eCTb U B
3aToM cny4ae cucrtema APY paboTtaeT He-
KOPPEKTHO MO NMpUYMHE Manoro ConpoTus-
FIEHWA HArPy3KW Ha BLIBOAE 7 MUKPOCXEMBI.

Ewe opgHa "bepa” — pabote APY me-
waet TpaHsuctop 1Q10. C nomoubio 3To-
ro TpaHaucTopa u perynatopa "RF GAIN"
MOXHO YMEHbLIATL YPOBEHb CUrHana Ha
Bxone neesodunetpoB Z12 n Z13. B pe-
3ynbraTte HanpsxeHue Ha KT8 cTaHeT ewe
MeHbwe u APY nepectaHer paGortath
Boobwe. MNo3ToMy MECTO YCTAHOBKW 3TOTO
perynatopa BbibpaHo KpaiHe HeyaaqHo,
OH [OO/BKEH HAXOAWTLCA 33 Npefenamm
netnun APY. Kpome TOro, npw HWU3KOM
COMpPOTUBAEHWA 3TOrO TpaHaucTopa (no
40 Om) cywecTeeHHO MeHaeTcs AYX yka-
3aHHbIX Nbe30dUNLTPOB, YTO NPUBOOMT K
3aMETHOMY WCKaXKEHWIO CnexTpa MnpuHu-
Maemoro curxana.

Mpwu BoiknoyeHHoMm perynatope "RF
GAIN" (aBuxok pesuctopa 4VR1 B HUX-
HEM M0 CXEME MONOXEHWWU) BHUMATENb-
HbI cnywarens mMoxeT Habniogate "Tem-
neparypHoe rynsaue” npuémuuka. O6y-
CNOBNEHO 3TO TeM, 4TO Yyepes Pe3nucTop
4R3 nocToAHHOE HanpsXeHwe nocTynaer
Ha Basy TpaHsucTopa 1Q10, U OH HaxoauT-
CH B COCTOSHUW CPeaHen NpoBoOAMMOCTH.
Ho c pocTtom TemnepaTypbl NpoBOAU-
MOCTb TPaH3UCTOPa YBENWYWBAETCH, B
pe3ynsTaTte ycuneHue NpuemMHUKa naaaer.
To ecTb ycuneHwe B TpakTe BTOopor M4
M3HA4anbLHO 3aHWXEHO, a B TPakTe BTOPOIA
N4 — HectabuneHO Mo "BUHE" TPAH3WCTO-
pa 1Q10.

MepBbiit Kackap yCUNeHWs B TpakTe
nepson N4

MNepsbiin perynupyemblia yCUnuTebHbIR
kackap B cucteme APY — ycunutens (A9)
B TpakTe nepeou MY (55845 klu), cobpau-
HbliA HAa ABYX3aTBOPHOM MONEBOM TPAH3W-
ctope 10Q9 (3SK252). B ucxopHom co-
CTORAHWKM TOK CTOKA 3TOro TpaH3ucTopa —
1,2 MA, 2 MakCUMaNbHO BO3MOXHAA Kpy-
TW3HA NepenaTo4HON XapakTepucTuKKn —
7 mA/B. NMpumMeHeHa perynupoeka ycune-
HWA MeToAoM "BBepx”, T. . Npu yBenuue-
HKK HANPSXKEHUA HA NEPBOM 3aTBOPE YCU-
neHve napgaet. 3TOT METOL XOpOW Tem,
4TO TPaH3UCTOP HE 3aX04WUT B PEexum

OTCEYKM U MCKAXEHUR OCTaHyTCA Hebonb-
WKUMK, WYMbl Takxke. 3aBUCUMOCTb Kpy-
TU3HbI NepefaTo4HON XapakTepucTUKK
3TOr0 TPAH3UCTOPa OT HANPAXEHWs Ha
nepeoMm 1 BTOPOM 3aTBOpax nokasaHa Ha
puc. 5.13.

MuHumansHoe ycunesme kackapa Ha
Tpanauctope 10Q9 pocTturaeTcs npu
3akpuiTom TpaHaucTope Q33. B KoOHTPONbL-
HoW Touke 2 ("AGC") Uy, = 2,2 B, Ha nep-
BOM 3aTBope — 2,6 B, Ha BTopom — 1,8 B,
anHawuctoke — 0,8 B. Monoxenne paboyei
TO4KW B 3TOM CAy4ae OTMEYEeHO CUHUM
kBagpatom b Ha yépHoit nuHum "Ug,,= 1 B".
MNpw OTCYTCTEBMM BXOOAHOro cwurHana pac-
nonoxerue pabodein ToYKK OO0MXKHO BbiTh
Ha MakCUmyMe KpaCHOW nuHuu (A). Ecnun

S, mA/B

Uson=358
24 Tt el

16

Puc. 5.13

TOYKa pacnonoxeHa nesee, APY ¢ poctom
curHana Byner yBenuuueatb ycunexuwe
kackapa. 3TOT HEAOCTAaTOK YCTPaHsoT
yBENWYEHWEM CONPOTUBNEHWS pe3ncTopa
1R83. Ecnu pabodan To4ka pacnonoxeHa
npasee MakCuMyma, Hano YBENWYWUTHL
conpoTueneHue pesuctopa 10R25 wunwn
YMEHBLLIWTL COMPOTUBNEHWE PEe3ucTopa
1R84.

3T0T yCUMNUTENL XOPOWO "cnpasuTca”
OAHOBPEMEHHO C HECKONbKMMW CUrHana-
M pasamaxom ao 50 MB. C yqeTtom koad-
duumMeHTa nepenayv Nepsoro CMecuTens
okono 12 gb makcumansHbiA pa3max cur-
Hana Ha aHTeHHe BONU3M YacToThl NpUémMa
+10 klu — 15 mB. Ha cBoei Harpy3ke
3 kOM 3TOT yCcunuTens MoXeT obecneynTs
HEeWCKaXEHHbIM curHan no 1,5 B, yto ana
nocnenywwmx YycunuTenem CnuwkKom
mHoro. Moatomy cnabbliit, HO yXe yBepeH-
HO NPUHUMAEMbIA CUTHAN NOMKEH aKTUBU-
poeatb APY gns nnasHOro ymeHblUeHWA
YCUNEeHWs 3TOro Kkackaaa, 4Tobbl "cnactu”
nocneyioumMe Kackaasl OT MOLLHbLIX "CO-

ceneit”.
Ycunurtens curHana APY

3toT ycunutens (A8) cobpaH Ha TpaH-
auctopax Q33 u Q34. OH ponxeH Bbipaba-
TbiBaTb  MOCTOAHHOE  ynpaensoulee
HanpaxeHue Uuee = Uk = 0...2,2 B. Mpn
Ugrz = 0 B yepes peauctop 1R83 npotekaer
Tok 5 MKA. B TO e Bpema Yepes pesucTop
1R79 B Hasy TpanaucTopa Q33 noctynaer
ToK 6,8 MKA. MNoaTomy 3TOT TpaH3WCTOP
BXOOWUT B rNyBoKoe HacbIWEHWe, 1 4TobkI
ero OTTyAa BbiBECTW, DA30BLIN TOK HYXHO
ymeHswuTs 8 10...100 pas (B pexume ma-
Nbix TOKOB 3TO npeayragate TPYOHO).
"JIAwHWIA" Tok gonkeH "3abpate” TpaHauc-
Top Q34, a pns 3TOro TOXE AOMKEH 3alTH B
rnyboKOEe HAaCLILEHWE C KONNEKTOPHbIM
TOKOM 4yTb MeHbLue 6,8 MKA. Y TpaHaucTo-
pa Q34 nanpaxeHue oTkpbiBaHua (Gasa—
amuTTep) Haxoputca B6Gnusm 0,55 B un
3aBuCKT OT Temnepatypsl (-2 MB/K). Hto-
Obl M3MEHUTL TOK KONNEKTOpa TPaH3ucTo-
pa Q34 na 0,1 mkA, ero 6a308BbIi TOK HAAO0
W3MEHATL BCEr0 Ha HECKONLKO OECHATKOB
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Ten. 607-88-18

Npwém crareir: mail@radio.ru
Bonpocei: consult@radio.ru

HaHoamnep. ba3osbiit TOK 3a0aETCH pe3u-
ctopom 1RE7 (47 kKOm). M3amerHerHue 6azo-
BOro Toka Ha 10 HA AoCTUraeTcs yxe npu
W3MEHEHWWU HANpPaXeHWa Ha BbiBOAE 7 Ha
0,47 mB! C y4€TOM TOr0, 4TO TPAH3UCTOPbI
Q33 n Q34 obecneuueaioT ycunerue 6o-
nee 4000, nony4aeTtcs He ycunuTens APY, a
MNOPOroBLIA BbIKNIOYATENL YCUIUTENS Ha
TpanaucTope 10Q9. Mpu4ém nopor BLIKNO-
YEHWA O4eHb YYBCTBWMTENBLHLIA, W TONMBKO
RC-uenv ¢ 60nbLWOoN NOCTOAHHOW BPEMEHWN
MOryT "NPUTOPMO3UTL" aTo "Besobpasue”.
B paHHOM cny4ae CKopocTb peakuun APY
onpegenset kongencatop 1C108. Co-
BMECTHO C OKpPYXaLWWMK ero pesucropa-
MW NOCTOAHHAA BPEMEHW MOAYHUBLUWACA
RC-uenw npw 3apagke — okono 1c. Pe-
3yNLTaAT HAM U3BECTEH — NPW NOABNEHUN
CWNILHOrO CUrHana B NepPBYK CEKYHAY HW-
4yero He cnbilwmm — AM-moaynsuma “npo-
nagaet’ B MEpPerpyxeHHbIX YCUNUTensx.
Peanctopom 1VR5 MOXHO YyCTaHOBUTHL
TONLKO NOPOr ANA YKA3aHHOW peskown
peakumu. Mpu MCYE3HOBEHWW CUrHana
koHpeHcatop 1C108 paspsxaerca 3a
20...60 mc. YmeHblwats EMKOCTb 3TOro
KOHAEHCATOPa HeXenaTensHo, NOCKOMbKY
netna APY moxet pabortartb HecTabunbHo.
3arankoi ocTaHeTcs ToT akT, 4TO B MUK-
pocxeme LM358 ecTb BTOpPOI HEWCNONb-
3yemblit OY, Ha KOTOPLIA MOXHO BbINO Bbl
BO3NOXWUTb 3a0avy ycunexdus curHana APY,
a He CTPOWUTbL TakOe MJIoX0 ynpasnsemoe
"COOpYXeHWe" Ha OBYX TPaH3uCcTopax.

Ha S-metp PA1 HanpsaxeHwe nocTyna-
eT ¢ Bbixoaa QY 11C3, koTopblit ycunueaeT
HanpsXeHwe, nocTynawuee ¢ BbiBoaa 7

mukpocxemsl TA2057 npumepHo B 2,2 pa-
3a (makcumym 2 B). MepeknioveHne nHan-
kauuu guanasonos [1B-CB-KB n YKB ocy-
WECTBNAETCH C MOMOLLBLIO TPAH3UCTOPOB
Q28, Q29. PazpensHan kanubposka rnoka-
3aHWA HA 3TWUX AManasoHax — C NOMOLLLIO
peauctopos 1VR3 1 1VR4. Tak kak npume-
HEHHBINA OY adpdekTMBHO NoaasnseT nynb-
cauuu NUTAIOWEro HanpsXeHusa, pesun-
ctop 1R70 MOXHO CHUTATL NULLIHWM, & BOT
KoHOeHcaTopbl psgom ¢ OY (1C63 u
1C104) — xopoweil NpakTuKoiA.

EcTb HepocTaTkM U B AUOOHOM nepe-
KnKyarene Ha exoge noesopunstpos 212
1 Z13. Ha gropn B OTKNIOHEHHOM KaHane He
NOJAETCH 3aKpbiBAlOLWLEE HanpsaxeHue, u
nogasneHue B 3TOM KaHane CHWXAeTCA.
XOopowo, 4TO Ha Bbixoae GpUNLTPOB B aHa-
NOrM4HOM MepekniYaTene 3aToro Heao-
cTaTka HeT. B utore nonyyaeTca pa3saska
HemHorum Gonee, 4em nogaeneHue co-
cefHero kaHana B neesodunstpe (45 nb).

B nprvémHUKe ecTb BbIXOf CUrHana BTo-
poii MY 455 klMy, — "IF 455 kHz". Curnan
CHWMAeTCs C 3MUTTEPHOrO NOBTOPUTENS,
NOAKNIOYEHHOIO K BbIXOAY NepeknioyaTens
Nbe30dunLTPoB. ITO HeyaadYHoe pelue-
HWE, MOCKONbKY 3aABNEHHOW amMnnuTyabl
curHana 60 mB Tam 1 nocne aopaboTki He
tyner. Jaxe B HanaXeHHOM NPUEMHUKE
AVHAMUYECKWIA OMANA30H CUrHANoB Ha
aToMm Bbixofe He mexee 40 ab, 4TO yxe
cospact npobnemel ONs AanbHenwen
obpaboTkun B ALUMN. ObpabaTtLiBaTe CUrHa-
nbl DRM-paguocTtaruumia ¢ nonocoit 10 kly
TaKXEe HE MONY4UTCA, NOCKONLKY Y Nbe3o-
¢unbTPOR Nonoca nponyckarnus 4...8 klu.

OrcyTtcTeMe TpaHchOpmMaTOpHON pasBas-
KW C BHELIHEN Harpy3kol MOXeT cTaTb
MPUYUHOA HABOJOK WU NOMEX. DNEeMEeHTbl
3MUTTEPHOrO NOBTOPWUTENSA pa3MeLleHbl
Ha nnate Ne 1, oHn Be3 Hymepauuu, Buan-
MO, X [oBaBUAKM NO3XKE ANA YKPenneHus
PBIHOYHBIX NO3MUKWIA NPUEMHKUKE. ITW 3ne-
MEHTLI § BEe3XKanoCTHO yaanun — nNpUem
DRM-pagnocTaHuuii HYXHO OpraHu3o-
BaTb NO-ApPYyromy.

Mocne BCex yKa3aHHbiX HEAOCTATKOB
MOXHO YOUBWUTLCSH, HTO C MPUEMHUKOM Mbl
BOODLLE KOE-4TO MOXEM NPUHMMAaTL. Hac
BbIPY4al0T BCTPOEHHBLIE YCUNWUTENW B MUK-
pocxemMe, KOTOPLIE MMEIOT ABYXCTYNneH4a-
Tyl CTPyKTYpY. Korga ogHa cTyneHs 3axo-
[OWUT B OrpaHuyeHue, BTopas ewe paboraer
B NUHEWHOM pexume. 3ITO MNoxoXe Ha
norapudmuyeckue aetektopol (AD8307 n
aHanorvyHbie), kotopoie 6es APY paGo-
TaioT B ananasorne 90 pb. Ho ecnu ¢ atu-
MW OETEKTOPaMW MOXHO NOCTPOWUTL He-
nnoxoit AM-npuémnHuk 6e3 APY u3-3a
rnagkon xapakTepucTtukn (notpebyetcs
HECAOXHLIR aHTUNOrapUOMUHECKUA yCu-
nutens Ha OY w ogHom pguope), TO B
TA2057 Mbl YCNBILWM YXACHO WCKaXEH-
HbII 3BYK W XKECTKWIA LUYM.

Or pepgakuyun. CnpasoyHbe [AaHHbIe
HEKOTOPLIX YNOMAHYTLIX B CTaTbe jm."[](?ﬂ'f:'-
MEHTOB Haxonatcs no anpecy ftp://
ftp.radio.ru/pub/2015/01/s2000-5.zip Ha
Hawem FTP-cepsepe.

(Mpogonxenne cnegyer)
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AIOBAS YITAKOBKA

UNDPOBLIE KABEAW

HDMI, Mini/MicroHDMI, Apple iPhone/iPad,

DVI, VGA, DisplayPort, SATA, COM

USB 2.0 1 3.0, Mini/MicroUsSB
AVAMO BMAEO KABEAWN

TV-kabeab, SCART, Jack, MiniJack, RCA,

Toslink
CMNOBbLIE KABGEAIN

AAS DRITOBOW TEXHUKW, KOMNLIOTEPOB K

HOyTOyKOB
TENEDOHHbBIE KABEAW

B KABEAW

NIOBAY% KABENABHA
NPOAYKLUWNGSI

OnToOM WU B PO3HNUY

AN

kabean, BUAKU, po3eTkun RJ-11/RJ-12/R1-45
BUTAS NAPA N NATH-KOPAGLI

UTR FTPE onTU4Yeckue, MHCTPYMEHTH 1
TecTepul

¢
P

i

a, M) Pe4HOM BOK3aA, YA. 3eAeHOrpaaAckas,

www.pcshop.

PAZINO Ne 1, 2015
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ManorabapuTHbI YacToTOMeEp
C NMUTaAaHUEM OT JINTUEeBOro

Q/IeMeHTa

I. HIOXTUJTUH, r. Koepos Bnagnmupckoi obn.

POTOTUNOM 3TOro Npubopa NocNyxKUN

onucanHbld B [1] manorabapwuTHbli
yactoTtomep. Nepepenka ceenack K aame-
He Batapeu nutanua 6F22 ("Kpona™) nu-
TMeBbiM anementom CR2032 ¢ umnynesc-
HbiM nNpeobpasoBaTtenem HanpskeHus.
Mpu atom pasmepbl Npubopa NnWb He-
3HAYUTENBLHO NPeBLIWanT rabapuTel Npu-
MeHEHHOro B HEM JKKW-mopyns.

Cxema M3MepuTeNLHOW 4acTh 4acTo-
TOMEPA W NPOrPamMma ero MUKPOKOHTPON-
fepa octanucb npexdHumu. Moatomy He
W3MEHWNINCL W ero TeXHWYECKME XapakTe-
PUCTUKI, PEXUMBL N NPEaeNntbl U3MepeHus
(sacToTa o1 6 Ny Ao 50 Mlu). Tok noTpe6-
NEeHWA 0T anemeHTa HanpsxeHuem 3 B He
npesbiwaeT 35 MA (npoToTun notpebnaeT
9 mA npu HanpsaxeHun 9 B).
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Cxema wactoTomepa
npeacrasneHa Ha puc. 1.
Pabota ero wamepuTeSb-
HOM 4acTW NoApPoBHO onu-

@) cana B [1]. Hanpsxexue

*T1 o _@_C?a_a_“rﬁvvv\J.Lo
R6
O 2 9 423 =5 vracoo 60 nutaHua 3 B ot anemeHTa
c1 DAT, R11 vD1o4d-0 898532 o
1 [s]

&% Kok G1 nocTynaer Ha NOBbI-
£ 5GER:ID EDDEEBMT VT4 307 watwowuin  npeobpasosa-
&3 JHIY R o e T@Nb, COBPAaHHBIIA HA TPaH-

R2e_Jo o
858 PRy B B4 K2 s auctopax  VT2—VT4 n
Co g°°g = 39610 G1 apoccene L1. Anon VD1 —
BIF 8 007 " PR, + BLINDAMUTENLHLIA, KOH-
1 4 o>5 ! percatop C7 — crnaxm-
ooco [ 3] garowmin. MNMocne npeob-

pasoBaTens NOCTOAHHOE
HanpsaxeHwve +7...12 B no-

Puc. 2

CTYNaeT Ha UHTEerpanbHLIi
ctabunuzatop DA1, ero

BbIXOOHBIM HANpsAxXeHuem +5 B nutanTca
mukpokoHTponnep DD1 w tpaHaucTop
VT1 exogHoro ycunutens-dopmuposa-
Tens.

OnTUManbHOE HanpsXeHWe NUTaHus
XKW KO-4B HaxoanTcs B8 WHTEpBane
1,4...1,7 B, Hanpamyio oT anementa G
ero NUTaTe HeNb3A, Tak Kak NorawieHHsLe
aneMeHTsl U300pakeHnsa CTaHOBATCA BU-
OUMBIMA. [N NONYHEHNS HYXKHOTO HAaNpPs-
KEHWA NPUMEHEHBb! TacAlMn pe3nucTop
R12 n ceetoauwon HL1, koTopkIi UCnonb-
3yeTca kak crabuctop. Bonblwoe conpo-
TMBneHue pesuctopa R12 obbvacHaeTcs
Tem, 4To nHamkatop HG1 notpebnaer Tok
scero 10 mkA.

B kauectse HG1 moxeT ObiTb NPUMEHEH
MoBoA [ecATMPAa3PAAHbIN CEMUINEMEHT-
Hbl KK ¢ BCTPOEHHBIM KOHTPONNEPOM
HT1611 unu HT1613. Takme nHavkaTopsbl
BbINYCKAaIOTCH, HANPUMEP, NOA Ha3BaHWA-
mn KO-4B, WM-1611-62C, AL-801LCD.
Bonee nonHas uHgopMauns o HUX coaep-
xutcae [2, 3].

Bce TpaH3aucTopbl MOXHO 3aMEHWUTH
aHanoru4HeIMU ¢ ApYrumu OyKBEHHbIMM
uHpekcamu. Jpoccens L1 — roTtoBbli
AM-0,2-200 unn nioboin Apyron WHOyK-
TuHoCTeO 160...250 mklMH ¢ marHuTo-
npoBodoM B Bupe crepxHna. Ceetoauopn
AN307EM MOXHO 3aMeHuTb ApYyrum ma-
NOMOLLUHBIM, HO 0BS3aTeNbHO KPAacHOro
uBeTa CBEYEHUS.

Bce peancropsl — MJIT-0,125. Okcua-
Hble koHaeHcaTopsl K53-19 unu nonob-
Hble — MMMOPTHLIE, OCTanbHLe — NobkLe
manorabaputHele. XT1 — konogka ¢ asy-
M$ BUHTOBLIMW 33XUMaMW, PACNONOXKEH-
HbiMW C 3a30pom 5 mm. KHonka SB1 —
TakTOBan C ANMHHBIM Tonkatenem. Bbl-
Knioyatens SA1 — NoN3yHKOBLINM C LWATOM
BbIBOAOB 2,5 MM,

Bce petanu pasmeweHsl Ha 0fHOCTO-
POHHER nevyatHoW nnare w3 Qonbrupo-
BAHHOrO TekcTtonuta ToawmHowu 1,5 mm,
n3obpaxeHHon Ha puc. 2. Knonka SB1 n
Bbikno4aTens SA1 NpuNasHel HA OTBEAEH-
HBIE MM MECTA CO CTOPOHbI NEYATHbLIX MPO-
BOAHWKOB.

Nurtnesslin anemedt G1 MWHYCOBbIM
BBIBOAOM NPUAKAET K OBYM NPOBONOYHBLIM
nepemMsi4kamM Ha CTOPOHE YCTaHOBKW Oe-
Tanen. MNpuxnMHAA NPYXWUHa, KOHTakKTu-
pyIOLLast C MN#OCOBLIM BbIBOAOM 3NEMEH-
Ta, 3aKkpennexHa Ha nnate BuHToMm M2.5 n
COEOMHAETCH 4Y4epe3 HEero C KOHTakTHOW
nnowaako Ha nnate. OT nNonepe4Horo
CABWra aneMeHT NPeoxpaHsioT Tpu Bna-
fAHHBIE B NNATy CTOWKKM Anamerpom 1 mm.
OTBEPCTUA NOA, HWUX MOKA3aHbl Ha CXeme
pasmelleHns 3NeMEHTOB 3annTeiMu. Bobl-
oAbl KKW coeaunsioT rubkumm nsonnpo-
BaHHbIMKW NposBoaaMu anuHoi 50...60 mm
C NpefHa3Ha4YeHHbIM ANA HUX KOHTaKTHbI-
MW NNoLlaakaMu Ha nnare.

Mnatel yactoTomepa u XKW ckpenne-
Hbl MO yrnam 4Yepes3 pasnenuTenbHbie
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BTY/KW YeTbipbMa BuUHTamu M2,5 ¢
rankamu (puc. 3). MNMpwr 3TOM KHONKA
SB1 3aHumaeTt MecTo B uMmeroLencs
Ha nnate XKW soliemke. OBwas ebl-
coTa 3TOW KOHCTPYKUMW BCEro
24 mmMm. Bug yactoTomepa co cTopo-
Hbl MHAMKATOPA NoKa3aH Ha puc. 4.

HanaxwusaHue wactoTomepa nog-
poBHo onucaxo B [1]. BeicTpo npose-
puThL ero paboTy MOXHO C MOMOLLLIO
KOMMNBIOTEPHOW NPOrpamMmmel BUPTY-
ansHOro reHeparopa (€€ nCnonHs\e-
Mblii ¢ain Hocut HassaHuwe FG.exe).
Buixon, 3BYKOBOW KapThl KOMNbIOTEPA
cneayeT COEAMHWTL C BXOAOM 4acToToMeE-
pa 3KpaHWpoBaHHbIM nposoaom. Kax
nokasana NpoBepka, MUHUMaNLHas uame-
PHAEMAA YacTOTa NPW BPEMEHW C4eTa 1 ¢
paeHa 6...8 Tu.

JINTEPATYPA

1. Kotoe WU. ManorabBapuTHeIid 4acToTO-
wmep. — Pagmo, 2008, Ne 3, c. 21, 22,

Uameputenb eémkoctu n IMNC
OKCUAOHbIX KOHOEHCATOPOB —
npucTaBka K MyJibTUMETpPY

C. I'MMUBUH, r. MockBa

ABTOp npogoskaeT TeMy U3MEPEHNS NapamMeTpoB OKCUAHbIX KOH-
AEHCAaTopOB C NOMOLLbIO NMPUCTaBKN K MNONYAAPHLIM MYJ/IbTUMETDaM
cepumn 83x. Kak n B npeabigywnx pa3paboTkax, NpUCcTaBKka nuTaerTcs
OT BHYTpeHHero crabunusaropa AU mynbtumetpa. UsmepeHne
3IM1C (ESR) n EMKOCTH OKCHAHbLIX KOHAEHCaTOPOB MOXHO NPOBOANTL

6e3 ux BbiNnanBaHnNsa U3 NNaTtsl.

cTateax [1, 2] pacckasaHo o npucTae-

ke, uamepswowein IMC OKCUAHBIX
KOHAEHCATOPOB. bbino Obl 3HAYUTENBHO
ynobHee, ecnn Gbl OHa M3MepaNa eLwe
X EMKOCTb. Cxema Takow NpucTaskun npu-
gepeHa Ha puc. 1.

OcHoBHblIE
TeEXHUWYECKWEe XapaKkTepucTUKKn

WHtepsan uamepenus 3IMNC n
CONPOTMBNEHWUS PE3NCTO-

POB, OM v wisas vy 0,01...19,99
Mpeaensl M3MepPEeHns EMKoC-
™M MKD L 200, 2000, 20000

MNorpewHocTs 3MEPEHUA OT
0,1 npepensHoro 3Ha4eHna

MBBILLE, %5, ...ovvvvvnncnnnsins 2
MakcumansHbelit noTpebnnae-

Mblid TOK, MA, He Bonee ........... 3
Bpema ycTaHoBNeHWs nokasa-

HWA, c, He Bonee . ................ 4

MNpucTaeka COCTOMT M3 ABYX U3MEpU-
Tenen: IMNC 1 émkocty. Bua namepeHns
BbibupaoT nepexkniovatenem SA2. B no-
noxenunn "ESR" namepstor IMNC koHaeH-
caropa, NoaKMoYEHHoro K reésgam “C."
(XS1, XS2), a 8 nonoxeHun "C" — ém-
KOCThb.

CxemHoe peweHwne nameputens 3MC,
KaK yx)e ynomsHyTO Bbilwe, B3AaTOo U3 [1, 2],
Tam Xe NpuBeaeHo onucaHwe paboTtbl u
HanaxweaHua. [lobaBneH nepeknoyaTens
SA2 (cekums SA2.2) aAna OTKNIDYEHWA
rHespa XS2 ot obwero npoeoaa npu mMa-
MEPEHUN EMKOCTWU W M3MEHEHO NOAKNIO-
4YeHWe BbIBOOOB CTOKA W MCTOKA TPaH3uc-
Topa VT3 onA UCKNIOYEHUA WYHTUPYIOLWE-

ro BAWSHWA €ro BHYTPEHHero Auoga Ha
TOYHOCTE €8 W3MEpPEeHWs. YMeHbluieHue
émkocT koHpeHcatopa C6 apo 0,22 mk
COKpaTuno BpemMA YCTAHOBNEHWA NoKa3a-
HWIA 00 4 €. BAMAHWE HANPAXEHWA HA KOH-
nexcatope C9 Ha TOYHOCTE WM3MEPEHMUS
3MNC WKNIOHEHO YMEHBLUEHWEM COMNPOTUB-
nenuna peaunctopa R3.

WNameputens eémkoctu cobpaH no wva-
BECTHOW Cxeme, onybnukoBaHHOW ewe B
1983 r. BpuTaHckum xypHanom "Wireless
World", a B pycckom nepesoae — 8 1984 .
*ypHanom "Paawo” [3].

Hwuakoe BbixoaHoe HanpsxeHue (3 Bl u
Manas Harpy3ouHas cnocobHocTe cTabun-
nuaaropa ALMN myneTmeTpa notpebosa-
N NPUMEHEHWA B M3MEPUTENE EMKOCTK
Hu3koBonbTHLIX OY DA1—DAS3 Rail-to-Rail
n TokOM noTpebnexns He HBonee 45 mkA
[4]. HanpsaxeHne nutadus -3 B, Heobxo-
avmoe ans paboTel M3MEPUTENA, NOMyYe-
HO OT npeoDbpazoBaTens HanpsXeHus C
Bolcokum KML Ha mukpocxeme DA4,
BKOYEHHOW NO TUNOBON CXeme.

®yHKUMOHANBHBIA  reHepaTop, co-
BpanHblil Ha OY DA1.1, DA1.2, DA2.1, BbI-
pabatbiBaeT OBYNONAPHBLIE WMNYbCHbIE
CUrHanbl NPAMOYrofibHON (QOPMbI HA Bbi-
xone komnapartopa Ha OY DA1.1 u Tpe-
YronbHOW — Ha BLIXOAE WHTErpatopa Ha
OY DA2.1, nokazaHHble COOTBETCTBEHHO
Ha puc. 2,a 1 6. Y3en Ha DA1.2 — nHeep-
Top, obBecnevymBalowmMini NONOXUTENBHYIO
oBpaTtHylo cBazb. MNpegen wamepeHnsa
EMKOCTM, 3aBUCALLMIA OT 4acTOThl reHepa-
Topa (50, 5 wan 0,5 u), BuibKpaioT nepe-
kniovatenem SAT1. AMNanTyna curHanos
TPEYroneHoW oOpMbl HA BbIXOAE UHTEerpa-
TOopa 3agjaHa COOTHOWEHWEM CONPOTUE-

2. XKW na Baze koHTpOnnepa
HT1611. — URL: http://www.
cxem.net/mc/book50.php
(14.08.14).

3. KUOKOoKpUCTANNMYECKUA WMH-
oukatop KO-4B. — URL: http://
www. kondratev-v.ru/spravochnik/
indikator- ko-4b.html (14.08.14).

Ot pegaxumm. Pain neyarHon NNarsl 8
opmare Sprint Layout 5/0, nporpamma
MUKDOKOHTRONNEpa vacroroMepa (konus
nporpammst 13 [1]) un koMnsloTEpHaR NPo-
rpamMmMa BUPTYaneHOro reHeparopa Haxo-
aarce no appecy ftp://ftp.radio.ru/
pub/2015/01/fmeter.zip Ha Hawem
FTP-cepsepe.

nexuii peauctopos R1 v R4 komnapartopa.
Owna pasHa 2 B.

3TW curHansl, amnauTyna KoTopblX
YMEeHbLUEHa PE3NCTUEHEIM agenvTenem Ha-
npsxedna R10R11 go 50 mB, noctynator
Ha BydepHblil ycuauTens ¢ eavHUYHBIM
K03 PUUMEHTOM NEPefaYn No Hanpsxe-
HWIO, cobpaHHeIi Ha OY DA2.2. CurHan ¢
€ro BbIXOf4a W NOAAT HAa W3MEpPREMBbIN
koHpeHcaTtop C,, 0AWH BLIBOA KOTOPOro
noaknoyalnT K rHesny XS1. Mpu takow
amMnNuTyae 3Toro curHana M3mMepeHus B
BONbWKMHCTBE CAy4Yaes yoaeTcs npoBo-
antb Ge3 BbinavBaHWA KoHOeHcaTopa u3
nnatbl.

MHe3no XS2, K KOTOPOMY NOAKAHA0T
APYroA BbIBOL, WM3MEPAEeMOro KoHaeHca-
TOpa, coeanHeHo 4yepes pesnctop R17 ¢
WHEEPTUPYIOWMM Bxoaom OY DA3.2. Mpwu
NoOAKNIOYEHWN KOoHAeHcaTtopa atoT OY u
peauctop R18 obpasyioT anddepequma-
TOP, Ha BbIXOAE KOTOPOro MNORBASIOTCH
pPa3HOMONAPHBIE UMNYALCHI TPaneuew-
nansHon dopmel (pyuc. 2,8). Makcumans-
HBIA BXOOHOW ToK anddepeHumnartopa,
pPaBHLIA BbIXOAHOMY TOKY BydepHoro ycu-
NUTENSA, OrpaHN4eH TEM Xe PEe3ancTopom
R18 (R17<«R18, cm. puc. 1) 1 He npesbl-
waet 3 mA (3 B/1 kOm = 3 mMA), 4TO MEHb-
e MakcumanbHo Aonyctumoro [4]. Hua-
KOOMHBI peaucTop R17 ycTpaHaer Bnua-
IOLLEE HA TOYHOCTb M3MEPEHURA CAMOBO3-
ByxaeHve anddepeHumaTopa npu curHa-
nax Ha ero seixoae, 6onewmx 0,1 Hanps-
KEHUS NUTAHWUSA.

Ha nonesom TpanawcTope VT4 ¢ nz3o-
NMPOBAHHBIM 3aTBOPOM COBpaH CUHXPOH-
HeIR petexkTop. MNpumeHeHue 3neck none-
BOrO TPAH3UCTOPA C P-N NEPEXOLOM, KakK B
[3], HEBO3MOXHO W3-33 HW3KOro NUTA0-
wero Hanpaxenwa. Komnapatop Ha QY
DA3.1 1 nonesoi Tpanauctop VT1 ynpae-
NAKT COCTOAHWEM CWMHXPOHHOIO OeTeKk-
Topa. PaccmoTtpum ero paboTy ¢ MoMeHTa
NOAKNKYEHMA KOHAeHcaTopa C,.

C nosBneHwem npsMoyrofbHOro MmM-
nyneca OTPULUATENLEHOW NONAPHOCTU HAa
BHIXOOE Komnapatopa Ha 0OY DA1.1
(puc. 2,a) TpanaucTop VT1 oTkpbiBaeTcs
W HanpsRxeHwe nutanua +3 B noctynaer
Ha HEMHBEPTUPYIOLLMIA BXOA KOMMNApaTo-
pa, cobpaHHoro Ha OY DA3.1. Ha ero
BbIXOLE NOABNSETCA W yAepXusBaeTcs
HanpsxeHwe okono +3 B (pwc. 2,r), no-
aTomy Tpauauctop VT4 2akpeit. Takoe
COCTORHWE KOMMaparopa v TpaH3ucTopa
VT4 coxpaHseTca U nNpu NoNoXuTensHon
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NONAPHOCTW WMNyNbCa TPEYroAbHOW
opMbl, NOCTYNAIOWEro C BbIX0Aa QyHK-
LMOHANBHOrO reHeparopa Ha HeWHBepTU-
pylowwmin Bxon DA3.1 uepez pesuctop
R12.

lMpn cmeHe NONSPHOCTWM WMNyNbCa
TpEYronbHoW $HopMbl, KOrAa HanpsxeHne
Ha4yuMHaeT NMHenHo u3meHsTees oT 0 go
-2 B (puc. 2,6), Tpansuctop VT1 yxe 3a-
KpBIT (HanpsaxeHune Ha ero 3ateope + 3 B)
M Ha BbIXOAE KOMNapartopa OT BXOOHOro
OTPUUATENLHOMO UMNYNbCa YyCTaHasnuea-
eTCA W yOepXuBaeTca Ha Bpems tyam
HanpsxeHne okono -3 B (puc. 2,r). TpaH-
3ucTop VT4 CHMHXPOHHOrO OeTekTopa oT-
KpbiBaeTcs. K aToMy MOMEHTY Tpaneueu-
OaNbHBIA MMOYNBC NMONOXWUTENBHOW NO-
NAPHOCTW Ha Bbixoae anddepeHunaropa
yHKEe UMEeeT MakCUmaneHO NAOCKYI0 Bep-
LUWMHY, @ 3HAYEHWE ero aMmnnnuTyabl, Kak ua-
BECTHO, NPONOPLWOHANBHO W3MEPAEMOI
emkoctn C,. C nosBneHuem cnenylowero
NPAMOYIONLHONO MMNyNbCa oTpuuaTens-
HOW nonapHocTM Ha Beixone QY DA1.1
npouecc NOBTOPSETCA.

MpopeTekTMpoBaHHble 4acTu Tpane-
uenaanbHbix UMNYNbLCOB C BbIXOAA OeTek-
Topa (pwc. 2,8, o) 4yepes peauctop R19
nocTynaT Ha koHaeHcatop C9, koTopwli
ObICTPO 3apsxaeTcs A0 UX aMNInTYOHOro
3Ha4eHus (puc. 2,e). Peanctop orpaHu-
ymBaeT Tok 3apaaku. C koHaeHcatopa C9
NOCTOSHHOE HanpsikeHWe, Nponopuwno-
HaneHoe émkoctn C,, yepes penutens,

06pa30BaHHLI CONPOTUBNEHMEM pe3uc-
Topa R16 1 BxOOHBIM CONPOTUBNEHNEM
myneTuMeTpa (1 MOm), noctynaet Ha
Bxoq "VQmMA" ana namepeHuns.
Mpucrtaeka cobpaHa Ha nnarte w3
GONBrMPOBaHHOMO C ABYX CTOPOH CTEKNno-
TekcTonuTa. Yepreéx ne4aTtHoW nnarvel
NOKAa3aH Ha puc. 3, a pacnonoxeHune Ha
HEel anemeHToB — Ha puc. 4. DoToCHUM-
K1 CODpaHHON NpUCTaBKKM NPeAcTaBneHsbl
Ha puc. 5. OauHapHeld wWTeps XP1
"NPNc" — nogxopawmi oT pa3béma.
Wrsbipn XP2 "VOQmA" n XP3 "COM" — ot
BbILWEAWMX N3 CTPOA WM3MEepPUTENbHbIX
wynos Ana mynstumeTtpa. BxoaHuie
rHézga XS1, XS2 — kNeMMHWUK BUHTOBOR
350-02-021-12 cepuu 350 pupmil DINKLE.
Mepeknwouatenn SA1, SA2 — pOBUXKO-
Bble cepuwin MSS, MS, IS, nanpumep,
MSS-23D19 (MS-23D18) n MSS-22D18
(MS-22D16) cooteeTcTBEHHO. KoHaeHca-
Topel C2, C3 — WMNOPTHBLIE NNEHOYHbLIE
BbIBOfIHbIE Ha HanpaxeHne 63 B, Bce
0oCTanbHbLIe KOHAEHCATOPL — AJ1F NOBEepX-
HOCTHOrD MoHTaxa. Kowpewcatopel Cl,
C4—C7 — kepamuyeckme Tunopasmepa
1206, C8 — 0808, C9—C11 — TanTano-
Boie B. Bce peanctopsl — TUnopasmepa
1206. TpaHaucTopbl BSS84 3ameHumMbl Ha
IRLML6302, a IRLML2402 — Ha FDV303N.
Mpwn WHOW 3ameHe cneayeTt y4ecTb, 4TO
NOPOroBOE HaNpAXeHWe, CONpoTUBNEHNE
OTKPLITOrO KaHana WM BXOAHAR E€MKOCTb
(C.s.) TRAH3UCTOPOB AOMKHBI DbITL TAKUMUN
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Xe, Kak y 3ameHsembix. O TpaH3ucTope
IRLML6346 ckazano B ctatee [1]. OY
ADB442AR 3ameHuMm, Hanpumep, Ha
LMV358IDR. B cnyyae Takoi 3ameHbl
emrocTe KoHpeHcatopoe C2—C4 Heobxo-
AWUMO YBENUYUTE B HECKONBKO pas (Hanpw-
mep, 1, 0,1 1 0,01 MkdD COOTBETCTBEHHO),
a conpoTueneHune pesncrtopa RS ymeHs-
WKWTb BO CTONLKO Xe pa3s. BoamoxHo
npUMeHeHne W oTevyecTBeHHbix OY
Kb 1446Y04A, Ho noTpebnaemslin npu-
CTABKOW TOK BO3PACTET HA 1 MA.

BoiBoab! 3aumTHbIX Anonos VD3, VD4,
mukpocxemsl DA4 n nepekniodatens SA2
B MEcTax, rae ans Hux ¢ oBeux CTopoH
ne4aTHoW nnaTel MMEKDTCA KOHTaKTHbIE
nNAoOLWanKK, NPoNaneBawT C ABYX CTOPOH.
AHanoruyHo nponaveaioT Wibipn XP1—
XP3 , npuuém XP2, XP3 3akpennsaoT nai-
KO B NEPBYIO O4Epenk, a 3aTem yxe "no
MecTy" CBEpNAT OTBEpPCTWME W BnawsaioT
wTeips XP1. B 0TBEPCTUE OKONO HUXHETD
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NOOUBAIOTCH HYXHBIX NOKa-
XS1e oXS2 3aHnii  Ha wMHAMKaTope.
Cx Ecnu nepexknioyaTtens Haxo-

Puc. 4

no nnate ebiBopa peswuctopa R11 ecras-
NAIOT OTPE30K NyXKEHOro Nposoaa u Npo-
nawearoT ero ¢ AByx CTOPOH. Mepen MOH-
TaxoMm BeiBOg 7 mukpocxemsl DA4 cnepnyet
OTOrHYTb MK YKOPOTUTE.

MNpw paboTe ¢ NPUCTasKon NepekoYa-
Tens poga paboTt mynsTUMETpa ycTaHas-
NWUBAIOT B NONOXEHWE U3MEPEHWA NOCTO-
AHHOrO HanpsxeHus Ha npepene 200 mB.
MNepepn, kanvbpOBKOM NPUCTaBKy CHavana
noOAKNKHAKT K aBTOHOMHOMY WCTOYHWKY
nuTasna HanpsxkeHvem 3 B u namepsior
noTpebnaemslini TOK, KOTOPLIA HE A0MKEeH
npeebiWwWare 3 MA, a 3atem noaKNYaT
K mynetumeTtpy. [anee ycraHasnueawT
nepeknioyatens SA2 B nonoxexnwe "C"
(HWXHEEe No cxeme Ha pwuc. 1) 1 Noakn-
4aloT K rHéanam XS1, XS2 oKCUOHBIN KOH-
AeHCcaTop € 3aBefomMO W3MEDEHHOW EM-
kocTblo. [epexnioyartens SA1 yctaHasnu-

AWTCHA B CPEeAHEM MONoXe-
HWW, NOKas3aHwA cnepyer
YMHOXWTb Ha 10, B BEpXHEM
no cxeme — Ha 100. ns ymeHblie-
HWA MNOrpewHoCcT  W3MEepeHui
€MKOCThL KoHaeHcatopoe C2—C4
Heobxogumo nopobpate Ha Kax-
nom npegene. Ha nnare npeay-
CMOTPEHblI KOHTAKTHbIE MNOLWaaKun
ANA YCTAHOBKM AONONHUTENbHLIX
KepamMu4ecKuX KOHOEHCATOpPoB Tu-
nopa3amepa 0805. O6patute BHK-
MaHue, 470 gna obneryeHua Hana-
K*uBaHua pesuctop R5 Ha nnate
COCTa@BneH W3 ABYX, COeOWNHEHHbIX
nOCReaoBaTensHo (Ha puc. 4 oHKW
ob6oaHayeHsl RS 1 RS").
Kanubpoeka nameputena 3MNC
onucaHa e cratee [1]. Ecnu pean-
ctopamu R14, R15 He ynaértcs
BbLICTABWUTL HYNEBLIE NOKa3aHuA
npw 3aMkHyToIX rHéspax "C,"” [5], a
3T0 BO3MOXHO NPM YCTaHOBKE




TpaHauctopa VT3 ¢ manoi npoxoaHoin
EMKOCTBI0 M KOHEYHOro COnpoOTUBNEHWUA
3aMKHYTbIX KOHTakToB Cekuuwn nepe-
knioyatena SA2.2, cnenyeT napannensHo
BbLIBOAAM 3aTBOP—CTOK TpaHW3auctopa
NOAKNIYUTE KEpaMUHECKWil KOHOAEHCATOP
EMKOCTBIO HECKONBKO AECATKOBR nukoda-
pag W NOBTOPWTbL HanaxweaHwe. Ha
nevarHom nNnate ana KoHAeHcaTopa Tuno-
pa3amepa 0805 npepyCcMOTpEHBI KOHTaKT-
Hble nnowankv. Ha pue. 6 nokaszaHa npu-
cTaeka C MyNLTUMETPOM NPU U3MEPEHUW
KOHOEHCATOPa HOMWHANBHOW EMKOCTBIO
3300 mkd.

Mpwr 4acTom MCNONL20BAHUK NPUCTAB-
KW KOHTakTbl nepeknoyarens SA2 Moryt
ObITe NOABEPXEHbl W3Hocy. Hectabune-
HOCTb CONPOTUMBAEHWS 3AMKHYTbIX KOH-
TAaKTOB cekunn SA2.2 npuBenér Kk yse-
NINHEHWNIO NOTPELIHOCTN n3mepeHus 3MC.
B Takom cnyvae uenecoobpasHo BMeECTO
MEXaHUYECKMX KOHTAKToBR SAZ2.2 npume-
HUTBL MEePEeKNYaTenbHbI NoNeBon TPaH-
3UCTOp, aHanornyHbin IRLMLE346 (VT2),
C CONPOTUBNEHWEM OTKPBLITOrO KaHana He
6onee 0,05 Oma. BuiBog nctoka TpaHsun-
cTOpa COoeAWHRAINT ¢ oBWwuM NPoOBOAOM,
CTOKa — C BbIBOAOM MCTOKA TpaHancTopa
VT2, saTtBopa — c BbiBogom 14 DD1.
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Or pegaxumwn. dain nevatHoW nNNaTtel B
¢gopmare Sprint LayOut 5.0 wmeercs no
anpecy ftp://ftp.radio.ru/pub/2015/01/
ESR-C-meter.zip Ha Hawem ftp-cepaepe.
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Camulid WwWupokuid Beibop pagnoae-
Tanewn, 3anyacTein AOnNS  pemoHTa,
paguontoburensckux Habopoe w rag-
x*eto8 — B MHTEPHET-MATA3UHE
"OECCH".
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Bubnunoreka gna padboTbl
¢ 1-Wire ycTpoucrtreamm
M. BbICOYAHCKWUU, r. PeibHuua, MpuaHectposse, Mongasus

Co3pgaHHas asTopom 6mubnnoreka HanucaHa Ha a3vike PureBasic
W NO3BONSET KOMMNbIOTEPHbLIM NporpamMmamM pabotTaTte ¢ pa3nnyHb-
MM ycTposicTBamun c umHrepgevicom 1-Wire, nogkniwo4éHHbLIMN K
COM-nopram (B TOM Yyucsie co34aHHbIM C MOMOLYbIO NEPEXO4HUKOB
USB-COM). Mrorue ¢pyHkunn 6u6nmorekm npeHa3HavYeHbl cneyn-
ansHo ansa paboTel ¢ gaTyukom Temnepatypesl DS18B20.

cobexHocTe nHTEpdenca 1-Wire co-
" CTOWT B TOM, 4YTO ABYHANpPasNeHHbIA
obmeH uHbopMaumen NPponseoauTcs no
0fHOMY NPOBOAY, HE cuuTan obilero. 310
OTPaxXeHo B Ha3BaHWW wHTepdeica. Or-
OENbHBIA NPOBOA, NMTAHWA YCTPOMCTBA BO
MHOTMMX CNy4asx MOXEeT OTCYTCTBOBaTh,
ang paboTel AOCTATOYHO HANPAXEHWS,
NPUXoASLWEro No MHGOPMAUMOHHOMY NPo-
BOAY CuMrHana. A B naysax 3T0ro curHana
YCTPOWCTBO NWUTAETCA 3HEepruein, sana-
CEHHOW B CNeunansHo NpenycMoTPeHHOM
BHYTPEHHEM KOHAEHCATOpE.

lowemyca ot 1-Wire, Ho MCNoNL3YA cneum-
anbHble MeToAbl KOOWPOBAHWA,/O8K0aNPO-
BaHWA MHOOPMALMK, 3 TAKXKE ONepPaTMBHO
W3MEHAR pexum paboTel NopTa, MOXHO
A0BUTLECA amynaumK npoTtokona 1-Wire.
MpewnmyuiecTeo ncnons3osaxna COM-
nopTa B CPABHEHWW, HANPUMeEP, C napan-
nenbHeiM (LPT) noptom 8 Tom, 410 COM-
nopT (GOPMUPYET BPEMEHHbLIE MHTEPBANI
annapatHo, a B cny4ae LPT-noprta ato
npuwnocs Bbl Aenats NPOrPammHO, H4TO
3aTPyAHUTENBHO M3-3a8 MHOr03aaa4qHocTH
COBPEMEHHbLIX ONEepPauUuOHHbBIX CUCTEM.
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CyliecTBYIOT pasnuyHblie BeAoMble Xx31 "C?M"
ycTponcTea ¢ uHTepdeincom 1-Wire: one- RXD o
PaTMBHLIE U NOCTOAHHLIE 3aNOMUHAIOLWNE Tep 2 VDI JR1 =
YCTPOWCTBA, 4ackl PeansHoro BPEMEHM, Vo2 2x -
ananoro-undpossie npeobpasosaTennu, oTR D4 5 +5B g
[ATYMKW TEMNEPATYPLl U MHOTOE APYroe. s P
Y Kaxnoro U3 HUX CBOI YHWUKanbHLIA ce- SG vBTvET he &
PWiAHBIM HOMEP, 3aHECEHHbIA B €ro NocTo- VD3 521A 2
RTS >L B K 06
AHHYIO NamaTb NPW WU3roTOBNEHMWU. ITO =g W >
NO3BONAET BEeOyLLUeMy YyCTPOWCTBY MHTEp- Puc. 2

denca (HanpuMmep, KOMNLIOTEpY) pacno-
3HAaTh HECKONbKO BEOOMbIX YCTPOWCTE,
NOAKMNIOYEHHBIX K OAHOMY 1 TOMY Xe Npo-
BOAY, NPOTAXEHHOCTE KOTOPOro MOXET
nocturate 300 m, 1 HEe2aBUCUMO oOMeHN-
BaTbCH MHGOPMALMWEN C KAXObIM M3 HUX.
MHuumatopom obmeHa BbLICTYnaeT Beay-
wiee ycrpoincteo. Ocobeie cnyyau 3aech
paccmarpuBaTsca He ByayT.

MpeaycmoTpeHa cneuwansHaa npo-
uenypa noMcka BeOOMblX YCTPOWCTB W
ONPeaeneHna ux YHUKanbHblX HOMEPOB,
4YTO OaéT BeayluemMy BO3MOXHOCTb AWHa-
MWHYECKW ONPEeaensaTb MOAKNIOHEHUE W
OTKMIOYEHWE BEOOMBbIX DE3 MX npeagapw-
TENLHOW perucTpaumu B cetn. fJocTta-
TOYHO Bpema OT BPEMEHW BbINONHATH
NnOWCK W CPaBHWBATL €ro pes3ynsTartbl C
npeabiaywmmi,

Ana coegmHeHWs KOMNLIOTEpPa C yCT-
PONCTBAMMK, CHADXKEHHBIMW MHTEPDhRACOM
1-Wire, MOXHO WCNONL30BaTh HE TONbKO
cneuManuanpoBaHHLIe KOHTPONNEepsL!, HO
1 nocneposarensHelia (COM) nopt. Xota
WCXOOQHO OH HE npeaHasHaqYeH OnA 3ThX
uener n paboTaet Nno NPoOToOKoNy, 0TNUYa-

Waes ncnonsaoeate COM-nopT ons pabo-
Tol ¢ 1-Wire ycTpolcTeamm He HOBa, OHa
COOEPXUTCA B (UPMEHHLIX peKomeHaa-
LUMAX NO NPUMEHEHUWIO 3TOMO UHTEpdenca.
Takoe peweHwe WCcnonsL30Banocs U B
HEKOTOPbIX KOHCTRYKUMWAX, ONUCAHHBLIX HA
cTpaHuuax xypHana "Paguo™ [1].

Yetpoictea 1-Wire coeguHAIOT € padb-
emom COM-noprta KomnelOTEpa 4Yepes
CcneuWansHelid agantep, Cxema 0gHoro w3
BapWaHTOB KOTOPOro noka3aHa Ha puc. 1.
OH npepfHasHadYeH OnA NOPTOB, NOruM4e-
CKWNE YPOBHW CUMHANO0B Ha NNHUAX KOTOPLIX
B TOYHOCTWM COOTBETCTBYIOT cneuwduka-
umm RS-232 [2]. Ho wHoraa, Hanpumep, y
HekoTopbix Npeobpasoearenei USB-COM,
YPOBHW CUIrHAN0B Ha paswéme nHtepden-
ca RS-232 cosMecTuMbl ¢ NOTUHECKUMMN
MUKpOCXemamu cTpykTypsl TTL, a cammu
CUrHans NPoOWHBEPTUPOBaHLl. BoamoxHo,
3TO COENaHo ANs ynpoLweHWs Cornacoea-
Hus NpeobpasoBaTeneil ¢ MUKPOKOHTPON-
nepHbiMK ycTporucTBamn. B Takom cnydyae
apanTep MoXxHo cobpaTe No cxeme, noka-
3@HHOW Ha puc. 2.
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CeroaHa CyWecTBYIOT A0BONbHO MHOMO
nporpamm, 06ecneynsarLLmnx CBA3b KOM-
neloTepa ¢ yctporcTBamn 1-Wire yepes
COM-nopt. Ho BONBWWHCTBO U3 HUX pa-
6oTaloT ToNbKO ¢ 32-paspaaHbIMKU BEPCU-
amu Windows v MCnonb3yloT YNpoLwEeH-
HbIE METOoAbLl peanu3aumwu npoTokona
1-Wire. Kpome TOro, oHW He pacc4mTaHsbl
Ha OQHOBPEMEHHYI0 paboTy C HECKONbKW-
My COM-nopTamu, XOTA Npu peannaauum
CNOXHbIX CETER 3T0 MOXET NnoTpeboraTecs.

Mo aToi npuuuHe paspabortax npenna-
raemblil BHUMaHWIO YUTaTenein KOMNOHEHT
npunoxeHus OWire_Module — 6ubnnore-
Ka GYHKUMA ANA B3aMMOAENCTBMA C
ycTpoicTeamu 1-Wire, B kKOTOpOM yCTpa-
HEHbl YKa3aHHbIE BbllE W HEeKOTopble
apyrue HegocTatkn. OH HAaNWCaH Ha A3bI-
ke PureBasic. KOMNOHEHT CKOMNWAWMPO-
saH nop nnatdopmsl Windows x86, Win-
dows x64, Linux x86 u Linux x64. MNocne
HeBonbwoin popaboTkn npouesyps
SetBaudRate() noaBMTCA BO3MOXHOCTH
ero komnunauuu 1 gna MacOS X.

KomnoHeHT cospasancs ans pabotul B
OCHOBHOM C TEMNEpPaTypHbIM OAaTY4UKOM
DS18B20, u B HEM peanu3oBaHbl BCE
KOMaHabl YNpasneHus 3TUM AaTHUKOM.
MpepycmoTpeHsl cnocobel aobasneHus B
BubnuoTeKy Apyrux Komadp, no-

umamu, kpome OW_SetMode(Mode) wu
OW_GetMode(). Yytute, yto pesyneraTt
paboTel 3TOM QYHKUMW NPaBUNEH TONLKO
ANA TeKylero notoka. 310 Heobxoaumo
ONA NOAAEPXKA MHOIOMOTOYHBIX NPWUNO-
KEHWA.

dyHkuma OW_OpenPort(PortName,
Port) oTkpeiBaeT nocnenoBartenbHblil NOpT
C WUMEHeM, YyKa3aHHbiM B aprymexrte
PortName. 310 gonxHa BeiTe CTPOKA TEKC-
Ta (Hanpumep, "COM1" B Windows wnu
" /dev/ttyS0" B Linux) B hopmate ASCIIZ —
Kayablh CUMBON KOAMPYETCH oaHum 6ai-
Tom koga ASCIl, a cTpoka 3aBepliaeTcs
Hynesbim Bavitom. AprymenT Port 3apaér
YHUKaNbHbIA naeHTUdGUKaTop nopra (ue-
noe 4ucno B wHtepeane 0—999). Yka-
3bIBaA 3T0T MAEHTMPUKATOP NPW BLI30BaX
APYruxX QYHKUMIA BMONMOTEKM, MOXHO pa-
BoTaTh C HECKONLKMMU OQHOBPEMEHHO
OTKPLITLIMK NopTamn. Ecnu npeHtngmka-
TOP yXe CBA3aH C OTKPbLITLIM NOPTOM, TO
nepepj, OTKPeITUEM HOBOrO NOPTa C TeM Xe
NAEHTUDMKATOPOM npeasLayWnia  nopT
ByneT aBToOMaTU4ECKH 3aKpoiT.

Mpw 3HaueHun napametpa Port, pas-
HOM =1, PYHKUWS CAMOCTORTENBHO CreHe-
pupyer O0NYyCTUMOE 3Ha4YeHWe WOEHTWH-
¢ukaTopa M BO3BPATUT Ero B Ka4yecTse

PyHkuns OW_WriteByte(Byte, Port)
BLINONHAET nepepayy opHoro bHanTta
ycTpoiicTey. E€ napametpel — Oaiit ans
nepena4u n naeHTudukatop nopra. Koxr-
PONb NPaBUALHOCT BINONHEHWS HEODX0-
OUMO BbINOMAHATE C NOMOLLLID GYHKUWK
OW_GetlLastError().

dyHkuns OW_ReadMultiByte(*Buff,
Count, Port) npeaHasHayeHa pna 4TeHns
u3 yctponcTtsa maccusa Baintos. Yka-
3aTeNk Ha Maccue, B KOTOPLIN Heobxoau-
MO NOMecTUTb 3Tu BanTel, cneayeT nepe-
Aate GyHKUMK B NEPBOM aprymeHTe, a Bo
BTOPOM — 4YWMCNO OXMAaemblx HanTos.
Yytute, 4TO0 pa3mep mMaccuBa He A0MXKEeH
ObITb MeHble 3TOro yucna. B cnyyae
OTCYTCTBUS OWMDBOK PYHKUMA BO3BPATUT
HEHYNEBOE 3Ha4YeHme.

DyHkums OW_WriteMultiByte(* Buff,
Count, Port) BeinonHseT nepepayy mac-
cuea BanTos. HasHaveHwe aprymeHTos u
BO3Bpalaemblil pe3yneTaTt Takue xe, Kak
y Npeabiaylwen GyHKUWMK, HO eCTb OTNHYKE
B noruke 0bpabotku aprymeHToB. PyHk-
LK MOXET NPUHKUMAaTbL OdHHbIE HE TONLKO
no ykasaveni, HO 1 No 3HauyeHwo. Ecnn
3HAYeHWe NepPBOro apryMeHTa (310 MoxeTt
BObITb KOHCTaHTa WKW NEpPeMEHHan) Haxo-
autca B uHTepsane ot 0 pno 255, a sTopoi
paseH 1, To Byner nepeaaH

3TOMY €ro MOXHO WMCNONL30BaThb Tabnuua 1 ofuH DanT ¢ yka3aHHbIM 3Ha-
ang paboTel C NPakTM4eckun Mobbl- Ums 3Hau Pexum YEeHNEM.
MK ycTporcTeamun 1-Wire. U3 kom- - ®dyrHkuma OW_GetCRC
nongma akcnopTupyiotca 30 dynk- [FOW_Mode CPU MinUsage| 1 |Mcnonesosakive npoueccopHoro (*Buff, Count) sbiuucnser
UM, KaK DEanuayiowmx KOMaHAb! :ﬁ:;ﬂ"&"&”;‘i:ﬁgﬁi:°HT.£§; UMKNMYECKUIA KOHTPOMBHbIIA
ynpasneHua ycTPoOWCTBOM, Tak wm MaLOT- 1-Wire KoMGH; OGTaHaE> kon (CRC), cnyxawwia ans
cepBuCHbIE, Heobxoaumuie Ans RO TE Ky LLMA DEOTOE e npoBepkM [OCTOBEPHOCTM
ynpaeneHus paboTon KOMNoHeHTa HECKOMNbKO MANNMCEKYHA uHdopmaunn. ObpabaToiBa-
w ana nobBasneHns HOBbLIX KOMaHA, eTca maccue DainToB, ykasa-
®yHkums OW_SetMode(Mode) [#OW_Mode_lnvert 2 |Norudeckue yposHm Ha nuknAx DTR | ren, pa kotopslit nepeaaH
ycTaHasnusaer pexum paboTbl 1 RTS nHBepTUpOBaHS! el B NepBOM aprymedTe.
komnoHenTa. MapameTp Mode mo- [#OW_Mode_NoControlPin 4 |NuAnn DTR v RTS He ucnonesyioTcs | Pasmep maccuea B Daiitax
KET NPUHUMATL 3HA4EHWS, PABHbIE 3afaéT BTOPOW aprymeHT.
yKasaHHbIM B Tabn. 1 unun ux cym- Ta6nuua 2 ®yHkums sosspawaer CRC
me. Cnepyetr umeTs B BUAOY, 4TO iy ANvHOW oauH BanT. YTobbI
pexum OW_Mode CPU_MinUsage Uma 3nau. Onncanue owubKu YAOCTOBEPUTLCA B OTCYTCT-
zamennaer obmen uHdopmaumein FOW Emr OK 0 HeT oWvBoK Bun owubok, cnepyert Bbi-
No WwHe, OCOBEHHO MOMCK YCT- | woww Er Port 1 HeT oTKpHITOro NopPTa 3eaTk dyHkumio OW_Getlast
powcTs. MpumenaTs ero cneayer #OW_Err_NoDevice 2 He Haipeus! ycTpoiicTea 1-Wire Error().
MWL B TeX cny4asx, Koraa 370 | gow Er |0 3 Owwubka BBOAa-BbIZOAA Korpa B cetn 1-Wire 6o-
AeicteuTensHo Heobxoaumo. Pe- | sow Err BaudRate 4 OwwBKa CKOpOCTU NOpTa nee 0AHOrO BEAOMOro YCT-
xum OW_Mode_Invert ucnone3yioT | gow Err_Search 5 OLWwmbKa noucka ycTpoicTa poCTBa, nepepn, HaYanom
npu paboTe C HEKOTOPLIMW anna- | ¥OW_Err_BadParam 8 HekoppekTHbiit napametp dykkym | PA60TBI C OAHMM K3 HUX
paTHbiMW agantepamu uHTepden- | #0W Err NoData 7 HeT uHdopMaLui Heobxooumo ero BeibpaTte.

ca. Pexum OW_Mode_NoControlPin
yCTaHaBNWBealoT, ecnu No TOW Wnu WHOK
npuumHe nudnum DTR 1 RTS ana nutanuns
ycTpoincTea 1-Wire He ncnonsayiloTes (Ha-
npumMmep, NPUMEHAETCS ero 'napasutHoe”
nUTaHue 0T MHHOPMALNOHHOA NUHWK).

Ecnn HeobBXxoavmo OCTaBWTb HEW3-
MEHHBIMKM OAWH WK NB3 PaHEe YCTaHOB-
NEHHBIX pexXuma n MoanduUMpoBaTL 0C-
TaBWwwWeca, TO CnegyeTt 3anpocuTe Teky-
uee COCTOAHWE KOMMOHEeHTa (yHKuWen
OW_GetMode() n 3atem, UCNonb3ys Norun-
Yeckue onepaumn "W uan "IN, name-
HWTb HYXHbBIM 0Dpasom BO3BPaLLEHHOE elo
3Ha4YeHwWe 1 3aaaTe €ro B Ka4ecTee napa-
meTpa GyHkumn OW_SetMode(Mode).

DyHkuna OW_GetMode() Bosspalwa-
€T 3Ha4yeHne, COOTBETCTBYIOLLEE NENCTBY-
OLLEMY B MOMEHT € BbI30Ba pexumy pa-
60Tbl KOMNOHeHTa (Tabn. 1).

®yHkunsn OW_GetLastError() Boaspa-
LwaeT kog, oWwWnbKKW BeINONHEHWUS hYHKLMK,
Bbl3BAHHON nepepg Heil. Bo3amoxHble Ba-
pWUaHTbl U WX 3HAYEHWA NPUBELEHbI B
Tabn. 2. Ona paboTaeTt co BCeMW DYHK-

pesynetata. [Npw gpyrux 3Ha4yeHusx napa-
MeTpa BO3BPALW@ETCA CHMCTEMHBLIA WAEH-
Tudukatop (handle), npucBOEHHbLINM NOPTY
onepaumoHHoOW cuctemoin. OH Moxer no-
Tpe6oBaThCH, ECNU BO3HUKHET HeoBxoam-
MOCTb MCNONbL30BaTb CUCTEMHBLIE QYHK-
umu paboTtel ¢ nopTom. PyHKUKMS BO3BPaE-
WaeT HYNeBol pe3ynbTaTt, ecnv NopT He
yAaN0Ck OTKPbITh.

®yHkuna OW_ClosePort(Port) 3a-
KpblBaeT NOPT C 3a0aHHbIM UAEHTUOUKA-
TopoMm. B cnyyae ycnewHoro BbinofHeHun
peaynsTart ByneTt HeHyneBbIM.

DyHkunna OW_Reset(Port) seinonHset
YCTaHOBKY B WCXOOHOE COCTOSHWE BCEeX
ycTpoicTe 1-Wire, noaknio4€HHbIX K yKa-
3aHHOMY nopTy. Pe3ynstat eé BbiNnoaHe-
HWA HE PABEH HYMO NPWU OTCYTCTBUK OLWN-
Bok.

DOyHkuns OW_ReadByte(Port) unutaer
oawH BanT U3 ycTpoicTea W Bo3BpallaeT
ero. 4Y1obbl yOeanTLCH B OTCYTCTBUM OLUN-
6ok, HeobxoAMMO Bbi3BaTb QYHKLWIO
OW_GetLastError().

[AenawT 370 ¢ NOMOLWLI TaK
HasbliBaeMelx ROM-komaHp, paboraowmx
C YHWKanbHLIMW CEPUIAHBIMKW HOMEPaMMK
ycTpoucTe. B Bubnuoteke MmedTcs Tpu
GyHKUMK, peanuaylolme 3TM KOMaHfabl,
nse QyHKUMK NOUCKa YCTPOMCTE, Bo3Bpa-
LLAIOWIME WX YHUKANbHBIE HOMEPA, a TaKxe
dyHKUMS cOpoca napameTpoB NOUCKa.
DyHkuma OW_ReadROM(*Info.OW_
SN, Port) cuyuTbiBaeT W3 yCTpPOWCTBA
1-Wire ero yHukankHsIin Homep. Peaynesrar
nomeLlaeTcs 8 CTPyKTypy tuna OW_SN
(tabn. 3), ykasarens
Ha KOTOPYK AO/KEH
ObITe NepenaH GyHk-

Tabnuua 3
Structure OW_SN

UM B €€ Nepeom ap- Type.a
rymente. Bce nons Number.a[6]
CRC.a
| — -
CTRYkayph OAHO EndStructure

BanTHele, eé obwwmi
pasmep — B8 6ait. B none Type Oyoert
NOMELLEH KOA Tuna YCTPOWCTBA, y3Hatb
KOTOPbLIA MOXHO B TEXHWYECKOW [OKYMEH-
Tauum Ha Hero. Hanpumep, y Aar4mka Tem-
nepartypsl DS18B20 oH paeen O0x28. B
none Number ¢yHKUMA 3anucobiBaeTt



CcOBCTBEHHO YHUKANbHLIA HOMEP YCTPOWR-
ctBa gnuHow 6 H6an, a 8 none CRC — 6anT
UMKNNYECKOro KOHTPONLHOIO KOAa Nonewn
Type n Number.

B cnyyae ycnewHoro BuINONHEHWA
DYHKLMA BO3BPALLAEET HEHYNEBOW Pe3y/b-
Tar. HyXHO 3aMEeTUTb, 4TO OHa NPaBUNbHO
paboTaet TONLKO B CETW, COAEepXaulen
e0WHCTBEHHOE BEAOMOE YCTPOWCTBO. MNpu
Bonblem ux yucne HeobxoaumMo Nonb3o-
BaTbLCH HYHKUMAMKU NOKMCKA.

DyHkuns OW_SelectROM(*Info.OW_
SN, Port) nossonset BbibpaTb KOHKpeT-
HOE YCTPOWCTBO, NOCNE YEro TONbKO OHO
CTAHET NPUHUMATbL KOMaHObl, noka He
Byner BulaBaHa GyHkums OW_Reset(Port).
B nepBom aprymeHTe paccmarpusaemoi
yHKUMKM Heobxoaumo nepepaTth ykasa-
Tenb Ha cTpyktypy Tuna OW_SN ¢ yHwu-
KanbHeIM HOMEPOM CYLUECTBYIOWErD B
cetm ycrtponctea. B cnyyae oTcyTCTBMA
OWnBoK PYHKUWA BO3BPATUT HEHYNEBOW
pe3yneTar.

dyHkumio OW_SkipROM(Port) uc-
nonbL3YIOT, CNKU HEOBX0AUMO NPONYCTUTL
NPOBEPKY HOMEPA W OTNPABAATE KOMaHbI
BCEM YCTPOMCTBAM B CETWU OHOBPEMEH-
HO. 3TO0 MoxeT noTpeboBaTbCA, Hanpwu-
mep, 4Tobbl NogaTe KOmMadHay 3anycka
WM3MEPEHWS TEMNEPATYPLI OAHOBPEMEHHO
HECKONBKUM €8 [aT4MKam, 4em MOXHO
COKPAaTWUTL 3aTPaTsLl BDEMEHW HA PACCINKY
KOMaHz 1 0BecneYynTs CUHXPOHHOE U3Me-
pPeHWe TEMMNEPATYPLl HECKONbKWMW OaT-
HUKamu.

DyrHkumamn OW_SearchROM_ Reset()
1 OW_SearchROM_Enum(*Sensor.OW_
SN, Port) noneb3yiotcsa, ecnu 3apaHee
HEW3BECTHO YWUCNO YCTPOWCTB B CETU MAK
BO3MOXHbI OTK/IOYEHWUA WMEIOLLMXCA W
NOAKNIOYEHWNA HOBLIX YCTROWCTB, YTO NpU-
BOAMT K HEODBXOAUMOCTW OAUHAMUHECKW
onpenensTe TEKYLMIA cocTtae ceTu. Mep-
Bas 13 GYHKUWMIA NO3BONAET HAYATb HOBbLIW
nowck, a BTopas BbINONHAET Nepe4Yncne-
HUe ycTponcTs. Kaxablii eé Bbl30B 3anu-
CblBAET B COOTBETCTBYIOLMIA 3KIEMNNAP
CcTPyKTypbl Tuna OW_SN yHMKanbHbiiA HO-
Mep HaMQeHHOro yCcTponcTea (npu ycno-
BUMK, 4TO YHKUMA BO3BpALLAET HeHyne-
BOW pesynsTaTt). Ecnn BO3BpaLUEH HONb,
TO npouzowna owmnbka u Heobxoaumo
BblaeaTb GyHrumio OW_GetlastError() ans
YyTOUYHEHWUA e€ NpuynHbl. Ownbka ¢ Koaom
OW_Err_NoData (cm. tabn. 2) cenperens-
CTBYET, 4TO NEPEeYnCNEeHne 3aBepLlieHO n
HEONO3HAHHbIX YCTPOWCTB HeT. Y4ytute,
4TO B MHOTOMOTO4YHbLIX MPUNOXEHWUSX NPO-
MEXYTOYHLIE PE3YNLTaThl NOWCKA coxpa-
HAKOTCA B KOHTEKCTE TEeKyLero noToka.

DyHkumn OW_SearchAlarm_Reset()
1n OW_SearchAlarm_Enum(*Sensor.OW_
SN, Port) oTnu4aoTca oT ToNLKO 4T pac-
CMOTPEHHBIX TeM, 4TO MCNONL3YINTCS Ons
nouckKa AaTYMKoOB TEMNEPATYPLI, CUrHaNW-
3UPYIOLLMX O €€ BbIXOAE 33 YCTAHOBNEH-
Hble npeaensl. Bonee noapobHo 06 atom
MOXHO Npo4uTaTe B [3].

ROM-dyHkuun 1 dyHKUMK nowncka
(ncknovan dyHkumm OW_SearchROM_
Reset() m OW_SearchAlarm_Reset()) B
NPOLECCE WCMONHEHWA CAMOCTORTENLHO
NPUBOAAT BEOOMBIE YCTPOWCTBA B MCXOA-
Hoe cocTtosiHue. [1o3aToMmy Bui3biBaTh ne-
pen  ux  MUCNonNbL3oBaHuem  QyHKUU
OW _Reset(Port) HeT HeoBxoammMmocTu.

BeibpaHHoe komaraoil OW_SelectROM
(*Info.OW_SN, Port) yctpoicTeo moxer
NPUHUMATL KOMaHAbl, NO3BONAIOLIME Er0

KOH(UIyprupoBaTs, ONpeaensaTs COCTofA-
HWe 1 0BMeHnBaTLCH C HUM MHGOoPMAaLUN-
ein. [lna yCTPOMCTB Kaxaoro Tuna cyule-
cTBYeT CBOW Habop KOMaHa, CoCcTas KOTo-
POro 3aBUCKT OT HAZHAYEHUA YCTPOMCTBA.
Cnucok KoMaHa, MOXHO HaWNTWU B TEXHUYE-
CKOW JOKYMEHTauuu Ha ycTpowncteso. B
paccmaTpvBaemMom KOMMOHEHTE peanv-
30BaHbl BCE KOMaHObl Aartyvka Temnepa-
Typel DS18B20.

DyHkuma OW_ReadRAM(*Info.OW_
RAM, Port) cuntbiBaeT BCE COaepxXumoe
(9 BGainT) onepaTMBHOW NaMATU YCTPOW-
CTBa W NOMELLAET ero B CTPYKTYpy Tuna
OW_RAM (Tabn. 4), ykaszateno Ha KOTO-
pyo Heobxooumo nepenaTts B NEPBOM
aprymeHte. Bce nons cTpykTypel — 0f-
HODalNTOBLIE, 38 WUCKNOYEHMEM MaccuBa
X, COOepXallero Tpu oaHobOaNTOBbLIX 3ne-
meHTa. Mons L_Termo.a n H_Termo.b —
MNagwuin 1 crapwunin BanTel 3HaYeHWs
TEMNeparypbl, U3MEPeHHOW aartyukom. B
nonax Max_Termo.b

1 Min_Termo.b Haxo- Ta6nuua 4

NATCA MaKCUMAanb- | structure OW_RAM

HOE 1 MUHUMAanNbLHOEe L_Termo.a
H_Termo.b

A0NYyCTUMbie 3Ha4e-

HUS TEMMNEPAaTypsbl, O Max_Termo.b

Min_Termo.b

BbIXOAE 3a KOTOpbie config.a
AATHMK NOAEET Cur- x.a[3(]’
Han, BocnpuHUMae- CRC.a
Meiid pyHkumen OW_ | EndStructure

SearchAlarm_Enum.

B none Config xpaHuTcs TeKywee cocTos-
HWE perucTpa KoHpurypauuw partyuka.
Mone x — cnyxebraa oBnacTte namaTti
narynka. MameHate €€ copepkumoe He
nonyckaetcs. MNone CRC cooepxuT KOHT-
PONbLHLIA KOA, HEoOXo0AUMBIA ONs NpoBep-
KW LENoCTHOCTU OaHHbiX. PyHKUMA BO3-
BpallaeT HEHYNEBOW pe3ynsTart npw
OTCYTCTBMM OWMDOOK.

DyHkuns OW_WriteRAM(*Info.OW_
WriteRAM, Port) sanuceisaet nHgopma-
UMIO B ONEPATUBHYIO NaMATL AaTt4mka. Eé
nepebiid NapameTp — ykasartens Ha CTPyk-
TYRPY TMNa OW_
WriteRAM
(Trabn. 5), B KO-
TOPOW OONXKHBLI
BObiTh AAHHBLIE O
MUHUManNbHOW
U MakCumanb-
HOW OONYCTMMOR TEMNEPATYPe W O KOH-
durypaumm aaryuka.

PyHkuns OW_CopyRAM(Port) npeg-
Ha3Ha4YeHa AN\ KONWpoBaHwsa wHgOopma-
UMK, XPAHALWENRCA B ONepaTUBHOM NaMATH
AatyMKa B €€ 2HeproHe3aBMCcHUMylo na-
mMaTe. MHaye nNpu OTKNIOMEHUW MUTAHUA
ara uicdopmauua dyaeT yrepsHa. Onepa-
LUMA 3aHUMAET HECKONLKO AECATKOB MUI-
nucekyHa,. B cnyyae ycnewHoro BeinonHe-
HUA GYHKUMA BO3BpPAaLWLAeT HEeHYNeBoW
peayneTar.

DyHkuns OW_Recall(Port) sbinonHs-
eT 0BpaTHyio onepaumio, Konupya uHhop-
Maumnio, XPaHALLYIOCH B SHEPrOHE3aBMCH-
MO NamaTK, B onepaTtweHyn. B cnydae
YCNELWHOro BuINONHEHWA (YHKUWA BO3-
BpPALUAET HEHYNEBOW pe3ynbLTarT.

dyHkuns OW_ConvertT(Port) cny-
KWT ANA 3anycka Npouecca W3MepeHus
Temnepatypbl. OH 3aHMMaeT HekoTopoe
BpEMS, 3aBUCALLEE OT 3af0aHHOW B peru-
CTpe KOHhUrypauumn gatinka paspewar-
wei cnocobHocTw. MNpu MakcumansHOM
12-pa3paaHom paspeleHnn namepeHue
ByneT 3aBepLieHo NpuBNU3NTENLHO Yepes

Tabnuua 5

Structure OW_WriteRAM
Max_Termo.b
Min_Termo.b
config.a

EndStructure

750 mc. DyHKUMS BO3BPALLAET HEHYNEBOW
PEe3yNLTaT B Cy4ae OTCYTCTBUA OLWMDOK.

®yHkuma OW_ReadPowerSupply
(Port) coofwaet o cnocobe nutanna gar-
yuka. Ecnn oH nutaetca ot uHdopmaum-
OHHOW NWHWKW, & BbIBOA NUTAHWA HE WC-
noNkL3yeTca (Tak HaaelBaemoe "napasut-
Hoe" nuTaHwe), cdyHkuwsa sosspatut 0.
MNpu obBblvHOM NUTaHum ByneTt Bo3epa-
weHo 3HaveHue 1. [lns KOHTpONA owwn-
Bok cneayet vcnonek3oBaTtk GYHKUWIO
OW_GetlLastError().

B 6ubnuoteke umeerca paa QyHKUWIA,
HE WMELWWX NPAMOro OTHOWEeHWA K
pabGote c yctponcTteamu 1-Wire, HO npe-
AOCTaBNAWMWX AONONHUTENbHBIE BO3-
MOXHOCTW, KOTOPLIE MOryT noTpeboBaTte-
Csl, Hanpumep, NPy peanu3auumn oTCyT-
cTeylowmx 8 Bubnnoteke komana,. Mmena
Takux GyHKUMA HaumHawTcs ¢ SP_, 4to
pacwudposbiBaeTcs kak "Serial Port”.

®yHkums SP_PortlD(Port) nozsonser
Y3HaTe CUCTEMHBIA  MAEHTWhUKATOP
(handle) nopta no ero naeHTUdUKaTopy,
3apaHHomy dyHkumeirn OW_OpenPort(Port
Name, Port). B cnyyae owuvbku (Hanpu-
Mep, HET OTKPBITOrO NopTta C yKasdaHHbIM
naeHTnGuKaTopom) dyHrkums sozepaTtut 0.
Ana  onpepeneHus  TOYHOW NPWYKUHBL
owmnbkwn cnegyeT NCNONL30BaTb PYHKLMIO
OW_GetLastError().

®yHkuua SP_CountinBytes(Port) no-
3BONseT onpegenute Yucno 6anTos,
HaxoaaWwmMxca B Oydepe npnéma nopra.
Ecnw oHa Bo3Bpawaert HyNeeon pesynb-
TaT, 3TO MOXeT 03HavaTtb, 410 Bydep
nycT uan npousowna owwndka. B takon
cutyaummn Heobxoaumo BbI3BaTbh PyHK-
umio OW_GetLastError(), 4utobsl yaoctose-
PUTLCA B OTCYTCTBUM OLUINBKN.

®yHkuus SP_ReadByte(Port) npep-
Ha3HauyeHa ans yteHws ogHoro Bairta n3
6ydepa nopTa. NpoBepky OWKBOK BLINON-
HAKT aHaNnOrmyHoO Npeabiaywen GyHKumm,

DyHkuma SP_WriteByte(Byte, Port)
BbINONHAET 3anuck HaiTa B nopT. EE apry-
MEHTbI — 3anucbiBaeMblil 6anT n naeHTH-
dukarop nopta. Mpw orcyTcTBuK owmnbok
DYHKUMA BO3BPATUT HEHYNEBOW pEe3ynb-
Tart

DyHrkuns SP_GetControlPin(Pin, Port)
NO3BONAET NPOYNTATE COCTORAHWE YNpPaB-
ASOWKMX NUMHWA nopTa. AprymedTom Pin
MoxeT ObiTb 0AHa M3 KOHCTaHT #SP_Pin_
Rl (0), #SP_Pin_DCD (1), #SP_Pin_DSR
(2), #5P_Pin_CTS (3), 3apaowuwx onpeae-
NEHWe COCTORHWUS COOTBETCTBEHHO NUHWIA
Rl, DCD, DSR n CTS. B ckobkax ykazaHsl
YUCNOBLIE 3HAYEHWA 3TUX KOHCTAaHT. mYHK-
uMs BO3BPATWT B KavecTBe pesynerarta
NOrM4ecKoe COCTORAHWE YKa3aHHOW NUHWK
{0 unu 1). KoHTpons ownbok cnenyer Bbi-
NoONHATbL, Bbi3BaB @yHkumMio OW  Getlast
Error().

Pyrkuma SP_SetControlPin(Pin, Value,
Port) wameHseT norudeckwe cocTOSHWS
BbIXOAHbIX NMHWA NopTa. AprymeHTom Pin
MoxeT OblTe 0aHa U3 KOHCTaHT #SP_Pin_
DTR (1), #SP_Pin_RTS (2), #SP_Pin_TXD
(4) unu ux noru4eckas cymma. Aprymex-
Tom Value 3apaT Tpebyemoe normyeckoe
coctosHue (0 unn 1) BEIXOAO0B, YKa3aHHbIX
B aprymendTe Pin. MNpu ycnewHom BeiNON-
HeHun GyHKUWMA BO3BPATWUT HEHYNEBOW
peaynsrart. [Nepen ncnonsL3oBaHnMem 3Ton
GyHKUMKY HeOBX0AMMO C NOMOLLIO DYHK-
umn OW _GetMode() ycTaHOBUTE pexXum
OW_Mode_NoControlPin, nHave noruye-
ckue ypoBHW Ha Beixoaax DTR n RTS moryt
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W3MEHWUTLCA NpK BbidoBe dyHKUmMm OW_
Reset(Port) v wcnoneaylowmx eé ROM-
DYHKUMIA 1 DYHKUMIA Nnorcka.
PaccmoTpumM Mcnonb3oBaHne KoMno-
HeHTa Ha npumepe nporpammel OWire,
OKHO KOTOPOW nokasaHo Ha puc. 3. Ona
NO3BONAET HAaWTW BCe ycTponcTea 1-Wire,
NOAKNIOYEHHbIE K BLIDpaHHOMY nocneno-
BaTENbHOMY MOPTY, Y NPOHUTATL TEKYLLME
nokasaHuwa OartyukoB TemnepaTypsl
DS1820, DS18520 wnn DS18B20.

W OWire_Module.dil

Mopr. | COM1 ¥  []Mneeprupcears DTRUATS

| Mowck. aarawmoe ] ! WatepuTts TemnepaTupy

B5®

AaHsie ofHoBness B 22:04:01 24/03/2014

Tun Cepuinisiii Homep Temneparypa Craryc
DS18820 26-000003742021-25 216°C 0K
DS18820 26-00000324180414 212°C 0K
DS18820 28-000002DEF080-08 21.0°C 0K
DS18820 28-0000028434F243 209°C 0K

3artem o4MLLIAeTCA ABYXCBA3HbIN CNMCOK
ListDevices() ctpyktyp Tvna OW_SN, obb-
ABNEHHbI B BbiZbiBAOWEN nporpamme. B
CTPOKY COCTORHWS OKHA NOMEeLLAeTCs TEKCT,
WHDOPMUPYIOLWWIA O NOWCKE YCTPOWCTB
1-Wire, nocne 4yero HaunHaeTcst npouecc
nowcka. Pesynetartel Npeaepiaywero nomcka
(ecnn oH 6bin) cHbpacbiBalOTCA BbLIZOBOM
dyHrumn OW_SearchROM_ Reset(). 3atem
B uwkne while soisbiBaeTcs dyHkuma OW_
SearchROM_Enum(), BeinonHsaiowas cob-
CTBEHHO nouck. B pesynerate kax-
[Oro eé BbI30Ba B CTPYKTYPY Sensor,
yKasatenb Ha KoTopylo Obin el nepe-
OaH, 3anucelBaeTca naeHTUGMKaTop
OYepegHoro HaMOeHHoOro YCTPOWCT-
‘ Ba (Npw ycnosuu, 4To paboTta QyHkK-

U1K 3aBepLlumnace 6e3 owmbok).

B Tene uvkna yeenmymesaeTcs Ha
eAVHULY 3Ha4YeHwe nepemeHHOoWn
Count, cnyxauein CH4ETYMKOM Han-
AexHelx 1-Wire yctpoiicTe. 3atem B
cnucok ListDevices() nobBaenserca
HOBbIA 3/1EMEHT, KOTOpPbIM CTaHo-
BUTCH TEKYLLUMM W B HETO KONWpyeT-

Puc. 3

MNpw BuiGope COM-nopTta u3 cnucka,
Buinapatowero B none "Mopt”, BLINOAHA-
etca npoueaypa SelectPort(), TekcT koTo-
poit npueeneH B Tabn. 6. Mima BuibpaH-
HOrO B CNWCKE nopTa 3anvCLiBaeTcH B
CTPOKOBYIO nepemerHyto Port. 3atem
dyHkumein OW_OpenPort() oTkpbiBaeTcs
3TOT MNOPT, KOTOPOMY MpPUCBanBaeTcs
naeHTudukaTop 2 (3Ha4yeHwe onpeenéH-
HOW B nporpamme kKoHcTaHTel #Port). B
CTPOKE COCTOAHWA OKHa NporpamMmel 0To-
GpaxaeTca pes3ynsTat OTKPbLITUA NopTa.

Ecnun otmeTuTe Haanuce "MHeepTUpo-
Bate DTR w RTS", ByneT Bbi3BaHa noka-

Tabnuua 6

Procedure
Port.s = #Combe

Endrf
endProcedure

3aHHas 8 Tabn. 7 npoueaypa SetMode(),
KOTOpPanA YCTaHOBUT HYXHbI pexum. [pw
Hanuuum otTmeTkn ¢pyHkuma GetGadget
State() Bo3paTuT 3Ha4eHue 1, a ecnm oT-
MeTkn HeT — 3HaveHue 0. B nepeom cny-
4yae cneaylowas 3a CTPOKOW C onepaTto-
pom If dyHkuma OW_SetMode() yctanoBut
pexum #0W Mode_Invert. Bo BTOpOM
cny4ae cneayilowmin 3a CTPOKOR C KNoye-
BbiM cnosom Else ananoruyHelil onepartop
OTMEHMWT 3TOT PEXUM.

Mowuck ycTpoincTe 1-Wire BeinonHaeTca
B npouenype SearchSensors(), npuse-
néxHoi 8 Tabn. 8. 3Tta npouenypa Boi3bi-
BAETCH NPU HAXAaTHUW Ha BKPAHHYIO KHOMKY
"Mowuck par4nkos” B OKHE Nporpammel. B
NepByi0 OYepenb CO3[alTCH IKIEeMNAp
CTPYKTYpLl Sensor Tuna OW_SN (6bin
pPaccMOTpeH Bhile NPY onucaHnn QyHK-
umn OW_ReadROM()) n aBe nepemeHHbIe
¢ umeramm Err n Count tuna Integer. Mo-
CKONbKY OHW NOKAnNbHbIE, 30HA WX BUOW-
MOCTU W BpPeMA  CYLWECTBOBaHWA
OrpaHW4YeHbl pamMkamu paccmaTpusae-
MO Npouenypsl.

CSi COOEPXUMOoe CTRYKTYPLI Sensor.
B cnyyae ownbkun BbiNOAHEHWS
dyHrkumm OW_SearchROM_Enum()
uukn ByaeT npepsaH v NpoaHanu3nposa-
Ha npuyinHa owwbku. Yawe Bcero ato
OTCYTCTBME HEOMO3HAHHOTO YCTPOWCTBA,
03Ha43I0LLEE, YTO BCE OHW YXKE HalOeHbl 1
NOWCK 3aBeplweH. B cTpoke cocTosHua
Oyner oTtobpaxeHo 4UCNO HaWOEeHHLIX
ycTponcTte. Ecnu xe npuynHa ownbku
WHas, B CTPOKE COCTOSHWA NPOrpamme
NOABUTCSH €€ TEKCTOBOE OnucaHue.
Haxatuve Ha 3KpaHHY KHoNky "Uame-
PUTEL TEMNEPaTYpY” NPUBEAET K BbINONHE-
HWIO npoueaypbl GetThermo(), TekcT ko-
TOpoi — B Tabn. 9. B Heil BLINONHRETCH
onpoc aartunkos Temnepartypel DS18x20.

Tabnuua 7

Procedure

1f

Else

& ~
End1f

EndProcedure
Tabnuua 8
pProcedure searchsensors() i
Protected , Err.i,
Count.i =
clearList(Listoevices())

m(@sensor,

ment(ListDevices())
Isensor,

CopyMe 3 )
AListbevices(), sizeOf(OW_SN))
End1f

wend
Err=0W
If Err

Tableupdate()

EndProcedure

Mpexne 4em paccmatpusaTtb 3Ty Npo-
ueaypy, pacckaxem o mMeTone onpoca
natyukos. CornacHo [3], cHayana Heobxo-
AMMO chHOPMUPOBATE CHUIrHaN Ha4anbHON
YCTaHOBKW, NOCNE KOTOPOro akTMBM3npo-
BaTb YCTPOWCTBO C 3a0aHHbIM YHWUKaNb-
HbIM HOMEPOM NBOo NPONYCTUTEL 3Ty one-
pauuio, ecnmn yCTPOMCTBO 3aBeN0MO OAHO.
3arem otnpaeuts komaday ConvertT,
KOTOpas 3anyCTuT MPOUecc W3MEepeHus
Temnepatypbl. o 3aBepweHun 3TOro
npouecca HeobX0AUMMO BHOBb NOAATH
CUrHanN Ha4yanbHOW YCTAHOBKM U aKTMBN3UW-
POBaTh HYXHbIM Aatynk. 3atem crnepyet
npo4YnTaTe COOEPXUMOE OnepaTUBHOW
namsaTy Aaryvka, B nepebix OByx GanTtax
KOTOPOro XpPaHWTCH W3MEPEeHHOE 3Haue-
HWe Temnepartypbl.

Tenepb paccMoTpwM, Kak 3aTo peanu-
30BaHo B npoueaype GetThermo(). B nep-
BYIO O4EpPEeb ONPESENAeTCH, MMEIOTCS Nn
CBEAEHWA O NOAKNIOYEHHBIX K KOMMBIOTEPY
1-Wire yctpoicteax. Ecnu ux HeT, To
BLIBOAUTCA COOTBETCTBylOWEE coobule-
HWE B CTPOKE COCTOAHWA NPOrpaMmebl K
paboTa npouenypbl 3aBepLiaeTcs.

MNpn Hanuumm ogHoro w Bonee ycT-
pPOWCTB NOJaETCA CcHayvana komaHaa
SkipROM, nponyckaowas naeHTuduka-
UMI0 N0 CEPUIHOMY HOMEPY, a 3aTem
komanpa ConvertT, 3anyckawiowlas name-
peHwe Temnepatypsl. MNockonsky naeHTU-
guKauma NponyLieHa, aTy KoMaHgy nony-
4ar BCe ycTpoWcTea. 3T0 A0NYCTUMO,
eCcny BCe OHWM — Aatyuku TemnepaTypbl
DS18B20 wnn coBMECTUMBI C HWMW MO
cucteme komada. B apyrux cny4asx HeoG-
XOAWMO BbINONHATE MAEHTUDUKALMIO YCT-
pPOWCTE U OTNpaenaTk komanay ConvertT
TONLKO AaTdmkam Temnepatypol. Obpa-
TUTE BHUMaHWe, 4TO Nepepn KoMaHaon
SkipROM oTcyTCTBYET KOMaHOa Hadvalb-

: : Tabnuua 9
Procedure GetThermo()
Protected '
protected Thermo.f, t.w, i
1€ 1 jercizal +hovicosl

JR
TeyTeTeYeT 1-Wire' voTpo#cTea

ProcedureReturn
end1f

of o

Thermo=t
Else
The rmo=t /.
EndIf
tre(Thermo, e
Else

EndIf
End1f
EndIf
End1f
i+l
Next
end1f
EndIf
EndProcedure



HOW ycTaHoBkKW. Jleno B TOM, 4TO OHa Bbl-
NONHAETCA aBTOMATWYECKW NPW BbLI3OBE
dyHkunmn OW_SkipROM() n HekoTopbix
ApYrvx, 0 HEM YyNOMKUHANoChL paHee.

Hanee dyHkuma Delay() B oxuaaHun
3@BEPLUEHUA W3MEPEHWUA TemnepaTypsbl
Aartqukamun npuoctaHaenusaet paboty
nporpammel Ha 800 mc. Mocne yero B Uuk-
ne ForEach npocmarpueaioTcs BCce ane-
MEHThI BYXCBA3HOro cnucka ListDevices(),
XpaHawero wHdopmauuwo ob ycTpoi-
cteax 1-Wire. Kaxablii anemMeHT cnucka —
cTpykTypa tTmna OW_SN (cm. Tabn. 3).
Ecnu B none Type CTPYKTYpbl 3anucaH KoL,
10H wnn 28H (patumkn DS1820 wu
DS18S20 wnu DS18B20), to dyHKumen
OW_SelectROM() cooTeeTCcTBYIOWES YCT-
poicTeo 1-Wire Beibupaercs, a pyHKUMeEN
OW _ReadRAM() ymTtaetca cogepxumoe
ero namsatn. OHO NOMELLaeTCA B CTPYKTY-
py BAM tuna OW_RAM (cm. Tabn. 4).

3arem nposepReTca AOCTOBEPHOCTL
CHMTaHHON WHGOPMaUMK, ANA Yero pe-
aynerat pabotul dyHkumn OW _GetCRC
(@RAM,8) cpaBHMBAETCH C COAEPXKUMBIM
nonsa CRC cTpykTypel RAM. 370 Heobxo-
AMMO, 4TOBBI NCKNIOYNTL OLWKWDKKW, BO3HK-
kawwmwve npu obmeHe uHdopmauwen. Mx
NPUHUHOM MOTYT BbITh PA3NWYHbBIE NOMEXW
B NMHWMK nepepayu. Ecnm owmnbok He oBHa-
PYXEHO, TO flanee npou3eoanTca npeobpa-
30BaHMe 3Ha4YeHus TemnepaTtypbl B Aecs-
TU4HBIN dopmaT 1 e€ otobpaxeHwe 8 Tab-
NnLE, HaXOOALWENRCHA B OKHE NPOrpammeil.

B 3aknioueHvne paccmoTpum cnocobsbl
nobaBneHus HoBbix kKomaHa. Camelid pa-
OMKaNbHBIA M3 HUX — moandMKauna mc-

XO[HOro KOAa KOMNOHEeHTa U ero NoBTop-
Has koMmnunsuns. Ho 8 BoneluMHCTBE CRY-
yaes aToro He Tpebyetcs. Bepb koMmaHabl,
Kak nNpaewno, COCTOAT K3 paaa obmeHoB
Bantamu ¢ 1-Wire ycTpoicTBoM, a ux
MOXHO pPeann3oBaTth, WCNONL3YA WMERD-
wuecs OYHKUWKW KOMNOHEHTA.

B kayecTBe npumepa pacCMOTPUM
peanusaunio komaHowl Read Power
Supply, koTOpas NO3BONAET ONPEaENUTb
TN MUTaHWA (HOpManbHOE uNKn "napaanT-
Hoe) ycTponcTtea. CornacHo OokymeHTa-
umn, ans eeé BbinoNHeHus Heobxogumo

Tabnuua 10

Procequre R \Port)
L . Port;

, Port)

:l'ncédure":-'_- Port

EndProcedure

OTNPaBuTb B YCTPOWCTBO KOA, KOMaHObl —
f6ainT B4H v npoaHanuaupoBaTbe OAMH
OTBETHbLI ABOWYHbINA paspsa,.

Ecnn nocmoTpere cnucok dyHKUMA
OUBNMOTEKN, MMEHA KOTOPbIX HAYMHAKTCH
c OW_, dyHKUMM NpUEMAa 0QHOr0 paspaga
cpegn Hux HeT. Ho NpuHATL ero MOoXHO,
Ncnonbaya GyHKUWMKM, WUMEeHa KOTOPLIX
HauwHaoTca ¢ SP_, npepocrasnsiowme
poctyn Kk COM-nopty. 310 66110 OAHON U3
NpUYKMH oBaBNeHWA NX B KOMMNOHEHT.

B tabn. 10 nokasaH oavH M3 Bapwuax-
TOB peanu3auuv paccMaTpuBaemoi
KOMangbl. Ona makcumansHoro ynpotile-
HWA M3 HEE WUCKYEHbI NPOBEPKU OLLIK-

6ok. DyHkuma OW WriteByte() nepepaér
ycTpoicTey Dant B4H. 3atem ¢yHkums
SP_WriteByte() otnpasnsetr 8 COM-nopt
wecTHanuarepuuHoe 4ucno OFFH. 31o
HeobxoarMOo ONA NOCNeaylowero npuéma
bavita. Janee nocne Hebonbwoi (10 Mc)
nayabl, HEoBXOAMMON Ans nepepaqn u
npuéma 6Ganta, uz COM-nopra cunTbiBa-
eTCcA NPUHATLIA BaiT. OH 3aBUCKT OT NOTU-
YeCKOro YpPOBHA, YCTAHOBNEHHOro YCT-
POWCTBOM Ha WuHe 1-Wire BO Bpemsa npu-
éma. Ecnn 3107 ypoBEHb HW3KWIA, 3TOT
6anT ByAeT MMeTb HYNWM B HECKOJbKWX
MIaAWwnx paspanax, B NPOTMBHOM chydae
Byner cocTonaTk M3 BoCcbMK eauHul,. One-
pauva nopaspsgHoro "W obHynset sBce
ero paspsgsl, kpome mnagwero. Mony-
YeHHBIN pe3yneTaT npouenypa Bo3epawa-
€T Bbl3bIBaBLER €€ Nporpamme.
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Or pegakuymmn. GuGnunoreka OWire u npu-
Mepsl ee MCNoNL30BaHWA UMEKDTCR NO aapecy
ftp://ftp.radio.ru/pub,/2015/01/0Wire.zip
Ha Hawem FTP-cepeepe

PeXuUM NpsiMoro gocrtyna
K NaMaT MUKPOKOHTpoOJIsiepa

ATxmega

A. CABYEHKO, noc. 3enenorpaackuii MockoBckowi o6,

MukpokoHTponnepsi Atxmega[1], B oTnn4mne OoT CBOMX npegLwe-
crBeHHuKkoB ATmega, umeoT ropasno 6onee BbICOKYIO NPON3BOAM-
TEeNbHOCTb, YTO 0B6ecne4ynBaeTcs He TO/NIbKO MOBbLILIEHHONW TAKTOBOW
4yacToTos, HO u Bonee pa3BuTON BHYTPEHHEN apXUTEeKTYypoOH, B KOTO-
PoO# npucyTcTByeT pan HOoBbix y3nos. OAMH M3 HUX — KOHTponnep
npamoro goctyna Kk namatu (MA4IM), c ToMoLLbIO KOTOPOro opraHu3y-
ercsa npamas nepecbinika nHpopmMayun mMexgy sYenKkamMu namaTv
AAaHHBIX MUKPOKOHTpOINEpa, MuHys npoyeccop. Ponb nocnegHero
CBOAUTCS NUWB K HacTpoiike koHTponnepa MA4IM n ynpasnenuio ero

paboroii.

J auMoHansLHoOEe MCNoONL30BaHWE NPAMO-
ro goctyna k namsatu (NAMN) nosso-
NAET CYLWECTBEHHO yCKOPUTEL paboTy npo-
rpamMm, B XO[E BbINONHEHWA KOTOPbIX
HeoBXoaAuMbl perynapHsie nepeckinku
MacCHBOB AaHHbIX MEXOY MOAYNAMU MINK-
pOKOHTpONNEpa. YCKopeHne npoucxoauT
Kak 3a cHeT DOoNBLLION CKOPOCTU Nepeckin-
KW, Tak 1 3a cuét ocsoboxaeHws oT y4ac-
TWA B HEW npoueccopa, KOTOpLIA B 370
BPEMS MOXET BbINOAHATE Apyrue dpar-
MEHTBI MPOrpamMmebl.

Mpexge 4yem paccmatpyuBatb Ccam
koHTponnep NAM, Heobxopumo ocTaHo-
BUTbCH Ha HEKOTOPbIX OCOGEHHOCTAX ap-
XWUTEKTYPBI MWKPOKOHTPONNEPA, KOTOpbIe
HeobxoauMo 3HaTe Anga 3hOEKTUBHOMO

vncnone3zosanua MNAN. Snementel nobon
BbIYMCNUTENEHON CUCTEMBI MOXHO pa3ae-
NAUTb Ha GKTUBHLIE W NAacCHBHbIE. K aKkTMB-
HbiM OTHOCAT T& 3NEMEHThl, KOTOpble
MOTYT reHepyvpoBaTh 0DpalleHns K apy-
rMM 3neMeHTam cuctTembl. TUNWYHBIN NpW-
Mep — npoueccop. B mukpokoHTponne-
pax cemencTsa ATmega 370 eOWHCTBEH-
HbI akTWBHBLIA anemeHT. B cemeicTee
ATxmega B X YMCNO BOLWESN 1 KOHTPONNEp
nan.

OpHoBpeMeHHOE GYHKUWMOHUPOBAaHWE
B CUCTEME HECKONBbKUX aKTUBHLIX 3NEMEH-
TOB MOXeT NPMBOAUTL K KOHpNukKTam
MeXaYy HAMKM NpU ogHoBpemeHHoM obpa-
LEHWN K OOHOMY M TOMY X€ NacCUBHOMY
anemeHTy. [locTynHele ans obpalleHnin co

CTOPOHbI HECKONBKUX aKTMBHLIX 3NEMEH-
TOB NAacCWBHBEIE 3NEMEHTbI NPUHATO MMe-
HOBaTbL OBWMMKM pecypcamw BbIMUCIW-
TENBHOW CUCTEMBI. TUAWMYHBEIA NPpUMEpP —
NamaTb, K KOTOPOW AKTUBHLIE 3NIEMEHTSI
perynapHo oBpawialnTcs U Npu aTom He-
peako KoHGNMKTYIOT mexay coboin. Ecnn
HE NPEeANPUHATL HUKAKWUX MEep, TO peaynb-
TaT KOHGpNMKTa OAWH — 0CTaHoBKa paboThl
000X KOHDAWKTYIOLWKUX 3NEMEHTOB W
06BLIYHO BLIMUCAWTENBHOIO Npouecca B
LEenom.

Mepbl, npuHumaemele, 4T0bbI n3be-
*aTb NOAOBHLIX NOCNeACTBUA, MOryT
ObITe aNNapaTtHeIMU U NPOrPaMMHBLIMIAL
AnnapartHble Mepbl CBOAATCA K ONTUMM3a-
LMWK apXMTeKTYpPLl BblMMCNWTENLHOW CWUC-
Temsbl. Hanpumep, 3anomuHawolwme ycr-
poicTea, npu obpaweHun K KOTOPbIM
Hanbonee 4acTo BO3HMKAKT KOHONMKTHI,
OEenawT MHOrokaHanbHbIMW, pasgensas
oBWKMin Maccue nNamaTU Ha OTAENbHLIE
HaHku 1 obecneynBan HE3aBUCUMBIA 00-
CTYN K Kaxaomy u3 Hux. NpegocragneHue
KaXaomy akTUBHOMY 3NEMEHTY CBOEero
OaHka namATh NO3BONAET PE3KO YMEHb-
WKWTb BO3MOXHOE YMCNO KOHMNWUKTOB,
O[HAKO0 NONHOCTLIO HE M36aBNAEeT OT HUX.

Y1obbl nocneacTens KOHGNWKTOB He
cTanu (baTaﬂbeIMb‘l Ona BblMMCNWTENBHO-
ro npouecca, WuHy [ocTyna k obwemy
pecypcy 06opyayloT apbuTpom WnHbl, B
KOTOPLIA 3an0XeHa wWkana npuopuTeToB
BCEX BO3MOXHbIX 0DpallgHuit K atomy
pecypcy. MNMpwu ogHoeBpemeHHoM obpalle-
HWMW HECKONbKWX aKTUBHBIX 3INEeMEeHTOB
apbuTp NepeLIM J0NYCTUT K Pecypcy ane-
MEHT C CamblM BBLICOKMM MPUOPUTETOM,
3aTem C MeHblunM KU Tak fanee. MHade
roBOpS, BEICTPOUT O4epeab oDpaleHui.
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PAZMO Ne 1, 2015

MporpammHeie Mepsl npeaoTepale-
HWA KOHMNMKTOB CBOAATCA K TaKoi opra-
HM3auMKM BbLIMMCNWMTENLHOrO npouecca,
nPEM KOTOPOWM NPOACNKUTENBHOCTL 3aHs-
TVA 0BLWEero pecypca KaxabiM akTUBHbIM
INEMEHTOM MWUHUMANLHA, B pesynsrarte
Yero BEPOATHOCTb KOH(NWKTA NpeaenbHo
CHU¥eHa. 3PDEeKTUBHOCTL NPOrpaMMHbLIX
MEp NOMHOCTLIO 38BUCKT OT MacTepcTea
NPOrpaMmMucTa, OT ero 3HaHUA He TONLKO
cpencTe NporpaMmupoBaHusa, HO WU 0CO-
BGEHHOCTEN ApPXMTEKTYPLI TOW CUCTEMGI,
ANA KOTOpOW OH paspabateiBaer

npumMep Takon paboTel. 3aeck Nnpoueccop
yutaet cogepxumoe EEPROM, a koHTpon-
nep NA4N e 10 Xe camoe Bpema nNepeckIna-
eT UHDOPMALMIO U3 BHELLHEN NaMATh BO
BHyTpeHHee O3Y. Ecav npoueccop u KoHT-
ponnep NAMN opgHOBpEMEHHD OBPaTSTCA K
ogHoW obnactu namsTn, TO BO3HUKHET
KOHMAWKT, KOTOPBIR NOMKEeH paspelmnTb
apbuTp WKHL NO NPUOPUTETHOMY MPWUH-
uuny. EcTecTBeHHO, B TakoW cuTyauuu
nporpaMma WCMNONHAETCA MeANeHHee,
yem npu 6eckoHdNKTHOR paboTe.

CnenoBaTensHOCTE pesynsTatoB paboTel
ALMN 8 O3Y. Mpuuém ALMN BbIA2ET HOBLIA
0AHOBAMTOBLIN Pe3yNbTaT KAXAYI0 MUKPO-
CeKyHAYy, a BCEro HyxHo nepecnate 2000
peayneratos (banToB). Ecnu a1y TpaHaak-
LMI0 OCYLLECTBUTL OAHUM BNOKOM Takoro
ofvéma, To koHTponnep MNAMN, nonyymns
nocryn k O3Y, He ocsoboauT ero oo 3a-
Bepwenun nepenayv ecero 6noka. MNoato-
My B TedeHne 2000 mkc O3Y byaert Hego-
CTYMHO NPOLECCORY.
3710 HepasymHO, MOCKONbKY MEexXay
nepecsinkamu no kadany MNAOMN peyx

cMexHblX DanTos npoxoawmt 1 MKC, a
onepauunsa 3anucwk daita 8 O3Y BbI-
NONHAETCH 3a OAWH MALIWHHBIA TakT
(okono 0,03 MKC NPW TAKTOBOW YacTo-
Te 32 Mlu). Apyriumu cnosamu, nulb

3 % epemenn TpaHsakumn O3Y Byper
3aHATO ONepaunsMu 3anucu, a B Te-
yeHue octaswmxca 97 % bynet Bec-
NMone3Ho npocTanMBaTb, OCTABasnChb

HEeAOCTYNHLIM ANs npoueccopa. Emy

NPUAETCA XKOATb 3aBEPLUEHWA TpaH-
3akumuu. NOHATHO, 4TO 3TO CUNBLHO 3a-
mennuT paboTy Nnporpammel.

B paccmatpueaemom cnydae ue-

necoobpasHo HACTPOUTL KOHTRONNEP

NAMN Ha naketHyw nepepady, 3afas
paamep nakerta 1 6ant. KoHTponnep
NAN ctaHeT 3axBaThiBaTh LUWHY Kax-
OYI0 MWKPOCEKYH[IY BCEro Ha oawH

OFFFFFFH makc
nporpammy. [pUMEHWTENBHO K
pPaccMaTpPUMBaEMbIM  MWKDOKOHT-
ponnepam aTo, B NEPBYIO O4epeab, BrewHan
3HAHWe CTPYKTYp aapecHoro npo- namATe AaHHbBIX
CTPAHCTBA W LWMHBI MAMATWA AaH- MNpoveccop
HbIX.

CneayeTt HanOMHWTb, YTO B MUK- BHyTpeHHee O3Y
POKOHTPONNEpax UMeeTca NamaTo (16 KBaiT makc.)
ABYX BWOOB: NaMaATe nNporpamm S O00H
(4acTo Ha3wiBaemas FLASH-namsa-

Tel) U NamATe gaHHbix. Mamate

APOrPamMmm He OTHOCMTCH K ODLMM EEPROM
pecypcam, Tak kak fOCTYnHa ToNb- (4 K6ant makc.)
ko npoueccopy. Moatomy B gans-

Helwem Bygem paccmatpuBaTtb KOWESHEP 10004

TONLKO NamATb AaHHbIX, OOCTyn-

HYIO Kak Npoueccopy, Tak W KOHT- PerucTphl
ponnepy MAMN. BBOA2-BLIBOAA

MamaTe OaHHBIX MWKDOKOHT-
ponnepa coctout u3 oaHobainTo- Pye. 1 UH

BbIX Ayeek. Bce 16 MbaiT agpec-
HOMO NPOCTPAHCTBA 3TOW NaMATK Pa3dbuTsl
Ha YeTbipe obnacTu:

0000H—O0FFFH — namaTts BBOOA—BbLI-
BOAA, B KOTOPOW HaxoAaTCA NporpamMmHo-
AOCTYNHbIE PEruCTPLl BCEX MOAYNER MWK-
POKOHTPONEPA, B TOM 4MCne Npoueccopa;

1000H— 1FFFH — aHeproHe3aBucmmas
namate (EEPROM). Y pasHbix MUKPOKOHT-
ponnepos eé 06bEM HEOAWHAKOB, NO3TOMY
peantHoe 3Ha4YeHWe BepxHel rpaHuubl
atoi obnacTn cneayeT 6paTte U3 onUcaHns
KOHKPETHOr0 MUKPOKOHTPONNEPA;

2000H u Bbile — BHYTPEHHAR W BHELLI-
HAA NAaMATL AaHHbLIX C NPOW3BONBHBIM O0C-
Tynom. BepxHsa rpaHvua BHYTPEHHen na-
MATK 3Toro Tuna (O3Y) 3aBucuT o1 eé 06bL-
EMa B KOHKPETHOM MWKDOKOHTpOAnepe.
Hanpumep, mukpokoHTponnep ATxmegab4
umeet O3Y obwémom 4 Kbant, cneposa-
TEeNbHO, ero BepxHAs rpaHuua — 2FFFH.
Yepes nopTel K MMKDOKOHTPONNEPY MOXET
ObITb NOAKNIOYEHA BHELIHAA NaMATL AaH-
HBIX, HAYaNbHBIA agpec KOTOPOW Ha ean-
Huuy Oonblwe MakcuManbHOro agpeca
BHyTPeHHero O3Y, a KOHe4yHbIn MOXeT
nocturate OFFFFFFH.

[ns nonHoro wcnone3oeBaHwa agpec-
HOFO NPOCTRPAHCTBA NamMATH AaHHbIX pabo-
Talolee ¢ Heil akTMBHOE YCTPOWCTBO (Ha-
npumep, koutponnep NAMN) aonxHo $op-
MWpOoBaTL 24-paspaaHesle koasl agpeca. B
KayecTBe BHELUHEW NamMATh MOTyT BbICTY-
NaTk HE TOMLKO MUKPOCXEMbI NAMATI, HO 1
pasnuyHbie nepudepnitHele YyCTPOWCTBA C
napannensHeiM UHTEpQEecoMm, Aonyc-
KarLlme obpalieHne K HUM Kak K a4yerkam
NamMAaTK (HanpUmMep, MHANKAToPSLI).

LLnHa namATK OaHHbIX MUKPOKOHTPON-
nepa ycTpoeHa Tak, 4T0 NO3BONAET opra-
HW30BaTk OAHOBPEMEeHHOe obpalyeHune
AKTUBHLIX YCTPOWUCTB K pasHbiM obnacTam
namaTv gadHbIX. ITO AAET BO3MOXHOCTb
OpraHn3oBaTe napannensHyilo OeckoH-
dAnkTHYI0O paboTy ¢ HUMKM npoueccopa n
koHTponnepa NAN. Ha pue. 1 nokasaH

Mpumenenne koHTponnepa MNAN recHo
CBA33HO WU C CUCTEMOWN NPepbiBaHWNIA MUK-
poKOHTpONnepa, paboToi KOTOpOoR ynpae-
NAET KOHTpONnnep npepsbiBaHnii. B pac-
cMaTpuBaeMblX MWKPOKOHTpONNepax ata
cucTema He npeTepnena pPesontoUNOHHLIX
W3MEHEHWIA NO OTHOLIEHWIO K MUKDOKOHT-
ponnepam npeasiaylimMx nokonedwin. Mo-
MWUMO CYLLECTBEHHOrO yBENNMHEHWA Yucna
BO3MOXHbIX WCTOYHWKOB 3anpocoB npe-
pPLIBAHUS, NPUHUWNWANLHO HOBLIM CTano
TONBKO TO, 4TO KOHTPONNEp npepbiBaHuiA
cTan mMHoroypoBHeesbiM. OH nossonser
pasnennTb 3anpocel NPepbiBaHWi OT pas-
NWYHBIX MOLYNER MUKPOKOHTpONNepa Ha
rpynnel N0 YPOBHIO BAXHOCTK (BLICOKOMY,
CpegHeMy W HW3KOMY) W pasfesibHo yn-
paenaTe 06paboTKOM aTUX rpynmn.

KoHtponnep MAMN nmeer 4eTuipe asTo-
HOMHBIX KaHana nepechsIkn nHhopmaumni.
JnA KaxOooro kaHana AoskHbl BbiTe ycTa-
HOBNEHbI MHOWBUOYaNbHBLIE 3HAYEeHWs na-
PaMeTpoB, ONPEefgnAloLWnX CXemy nepe-
CbINKK: UCTOYMHWK 3anycka, cucTemy agpe-
cauuu, ypoBeHb npuopuTeTta. 310 No3eo-
neeT nepeckinate A0 YeTbipéx uHdopma-
LMOHHbBIX NOTOKOB NapannensHo.

MNepeceinka maccuea wvHQOPMaUMM No
kaHany MNAMN HasbiBaeTca TpaH3akuuen.
MakCcumMmanbHblid pasmep TpaH3akuum —
16 M6aiit. OHa BeinonHsAeTcs Bnokamm 0bb-
émom fo 64 Kbant, a nepepava 6noka, B
CBOIO O4epeab, MOXET NPOUCXOAWTL Nake-
Tamu U3 0OHOTOo, ABYX, HETBIPEX WA BOCbMMI
paritoe. Mpu DNOYHON CxeMe NepecbInkn
koHTponnep NAIMN 3axeaTeIBAET WWMHY HA BCE
Bpemsa nepegaun 6noka, Nnpu NakeTHoW —
TONBKO HA Bpems nepegadn nakerta. Crone
CNOXHas CTPYKTYpa TpaH3akumu no3sonser
C MUHUMANEHBIMK NPOCTOAMIK OBCAYXWBATL
obpalleHua npoueccopa W KoHTponnepa
NAON kK ogHOM 1 ToM xe obnacTn namaTi.

MosicHuM 3710 Ha npumepe. MNyCcTe B X0-
0e BLINONHEHWA HEeKOTOPOW NPorpammbl
koHTponnep MAM gonxex nepecnars No-

MalKMHHBIA TakT. B ocTaBwyiocs yacte
MukpocekyHabsl O3Y Gyner ceobogHo
ana 0BpaLLeHnin K HEMY Npoueccopa.
HacrtpaunsatwT koHTponnep MAM 3ann-
Cbl0 HEoBXOOQUMBIX KOOOB B €ro ynpas-
NALNWE perncTpel. PaccmoTpum OCHOB-
Hble 13 HKUX. [py oNucaHnm perncTPoB K ux
pPa3pnaoB WMCNONL30BAHLI UX OPWUIMHANDL-
HbIE MHEMOHWYECKUE WMEHa Ha aHrmui-
cKOM fA3blke. MHorme cuctemsl nporpam-
MupoBaHus (Hanpumep, BASCOM AVR)
NO3BONAIDT YKa3bIBATL 3TU UMEHA BMECTO
WCTUHHBLIX afpecos, 4To obneryaer npo-
rpammupoBsaHue. B ckobkax nocne uméd
ONUCLIBAEMbIX Pa3paaoB ykasaHsl ux no-
PAOKOBLIE HOMEPAa B COOTBETCTBYIOLLEM
perncTpe ot 7 (ctapwwi) o 0 (Mnaawmui).
Te pa3psaasl, KOTOPLIE HA MOMEHT Hanu-
CaHws CTaTbu 3ape3epBuMpoBaHbl AN UG-
NONL30BaHWA B AansHeWux moauduka-
uMAX MUKPOKOHTpONNepa, oBbl4HO no-
CTYMHBI TONBKO ONA YTEHWA, KOTOPOE, Kak
npaewno, Aaét Hyneeon pesynsrtar. Ecnm
3annCk B HWUX paspelueHa, TO 3anvCbiBaTh
PEKOMEHAYETCHA TONbKO HYNEBLIE 3HAYE-
Hus. Bonee noapo6Ho o koHTponnepe NAMN
paccmaTpusaemMbix MUKPOKOHTPONEPOB U
€ro perncrTpax MoXHo y3HaTe B [2].

O6wme permcTpsl KoHTponnepa NAMN

Peructp CTRL — ynpasneHne KoHT-
ponnepom NAMN.

ENABLE (7) — paspewerue (eauHuua)
wnu 3anpet (Honk) paboTel KOHTPONnepa
nan.

RESET (6) — 3anucbk eaMHWUbI B 3TOT
pazpsag NPUBOAUT K YCTAHOBKE KOHTpONe-
pa NAN B ucxoaHoe coctoaHue. Mo eg 3a-
BepLweHnn pa3psg obHynseTca agToMmaTtu-
vyeckn. HencreyeT Toneko npw ENABLE=0.

DBUFMODE[1:0] (3, 2) — pexum asoit-
HoW Bydepusaumn: 00 — BuiknoyeH; 01 —
BKNO4EH B kaHanax 0, 1; 10 — BknoyéH B
kaHanax 2, 3; 11 — BKNIOYEH BO BCEX KaHa-
nax. [eoiHas dydepuzauma rapaHTupyer
HENPEPLIBHOCTL nepefayn nHpopmaunm
npy NocnefoBarenbHOM WCNONbL30BaHUK



neyx kananos MNAN. Kak Tonsko nepena4a e
Nepeom KaHane 3aBepluaeTcs, paspeuwa-
eTca paboTa BTOPOro kaHana, n HaobopoT.

PRIMODE[ 1:0] — ycTaHoBka npuopute-
Toe kananos NA0N: 00 — obpaboTka 3anpo-
COB BCEX KaHaNOB KapyCe/bHbIM METOAOM,;
01 — Bbicwwii npuopuTeT y kadana 0, 3a-
Mpocbl OCTankHbiX kaHanoB obpabaTtwiea-
KOTCA NO KapycensHomy metoay; 10 — sbic-
LWKiA npyuopnTeT Yy kaHana 0, cnepylowmin —
y KaHana 1, 3anpockl OCTa/IbHbLIX KaHanos
obpabaTeiBaloTCA NO KapycenbHOMY METO-
ay; 11 — BICluMiA NnpyopuTeT Yy kaHana 0,
3aTem B NOPAAKE YMEHLLIEHWA NPUopUTE-
TOB CNeaAyoT kadans 1—3.

Pazpagbl 4, 5 3ape3epBvpoBaHbl ons
Byaywmx moauduKaumia.

Peructp INTFLAGS — dnaru coctos-
HWA NpepbiBaHKiA oT KoHTponnepa NAN.

CH3ERRIF—CHOERRIF (7—4) — dnarun
npepsiBaHWiA No owwubkam B kananax MAMN.
WcxonHoe 3Hasenne — 0000. Owwubka B
nobom 13 kaHanoe MNAMN npuBOAWT K ycTa-
HOBKE EAMHULL! B COOTBETCTBYIOLEM pa3-
psage. 3anvuck eavHUUbLl B OAMH W3 3TUX
pPa3pAn0B NPUBOAUT K ero OBHYNEHWIO.

CH3TRNFIF—CHOTRNFIF (3—0) —
¢narv NpepLIBaHnii No 3asBepLUeHnio TPaH-
3akumin B kananax NAN. WcxogHoe 3Haqe-
Hue — 0000. ®nar ycraHasnueaeTcs (pas-
pPSAa NEepexoamT B eAUHWYHOE COCTORHME),
KOraa TPaH3akuusi B COOTBETCTBYIOWEM
kaHane 3asepweHa. Ecnu 3apaHo Heorpa-
HUYEHHOE YMCNO NOBTOPEHWI, dnar ycra-
HABNWBAETCA MO OKOH4YaAHWUK Nepeaaqu
kaxnoro Bnoka. 3anMce eauHULLl B pas-
paa cHmaeT dnar.

Peructp STATUS — COCTOAHWE KOHT-
ponnepa MNAnM.

CH3BUSY—CHOBUSY (7—4) — dnaru
3aHATOCTM kaHvanos. dnar ycraHasnvea-
eTca (nepexoguT B eAMHWYHOE COCTOA-
HWE) Npw Hayane TpaH3akumu. OH cHUMma-
eTCA (nepexoauT B HyNesoe COCTOSHUE)
npwn OTKKYEHWKM KaHana, npw ycTaHOBKe
dnara npepeiBaHWA No 3aBepLUeHUy TpaH-
3akumu unu npu owmnbke B kaHane.

CH3PEND—CHOPEND (3—0) — dnarun
oxunaaHua nepecoinku Bnoka. Ycranasnu-
BAIOTCA, KOraa 3agaHHan nepeceinka 610-
Ka akTMHeckn He npoucxoauTt. ABToma-
TUHECKWM CHUMAKITCH C HA4anom Nnepecsin-
KW WM NPY OTMEHE TPaH3akuun.

Peructpei kanana NAanN

Peructp CTRLA — ynpasneHwe kaHa-
nom.

ENABLE (7) — 3anucb eanHWLbI B 3TOT
paspsn paspewaet paboty kaHana. Pas-
pAA asTOMaTUHecKn 0BHYNSeTCA No 3asep-
weHun TpaH3akumn. Ecnv B Hero aanucate
HONb BO BPEMA Nepecbinkv vHdopmaumm,
TO nepecsinka GyaeT ocTaHoBNeHa NULlb
nocne onycToLeHus BHyTpeHHero bydepa
nepenayu.

RESET (6) — 3anucb eauMHMUbl B 3TOT
paspag NpUBOAMT K YCTAaHOBKE KaHana B
WCXO0AHOE cocToAHWE. Paspsag asTomaruye-
CkW 0GHYNAETCS NO 3aBEpLUEHUN 3TOW one-
pauuvu. [ericTeyeT Tonsko npu ENABLE=0.

REPEAT (5) — 3anuch eauHUUbI B 3TOT
pa3pAn akTUBMPYeT PexuM NOBTOpeHwus
nepeceink 6Gnokos. [lNpeaapuTensHO
cneayeT ykasaTk YCNO NOBTOPEHWIA B pe-
ructpe REPCNT. Paspsg asTomMartuy4ecku
oBHyNATCH NpW 3anycke NocneaHero us
3afaHHbIX NOBTOPEHWIA NepecLINKK.

TRFREQ (4) — 3anuces eanHULLI B 3TOT
paspsg NPUBOAWT K reHepauuu sanpoca

Ha nepeceinky WHGoOpmaumm No kaHany
DMA. Pazpsapn asTomaTuyecku obHynaeTcs
C Ha4Yanom Nepecuinku.

SINGLE (2) — 3anucb eanHWLbLl B 3TOT
paspan paspelaeT OfHOKPaTHYK nepe-
fAady naketa uHdopmaumm, 4MHa KOTopo-
ro ykasaHa e none BURSTLEN atoro xe
peructpa. MNepepayy UHULMMPYET UCTOY-
HWUK WHGOpMaumKn, 3HaqyeHne B 3TOM pas-
pPAAEe HENL3A UBMEHWUTL, ECIM KaHan 3aHAT.

BURSTLEN[1:0] (1, 0) — 3apaét 41ucno
6anTos 8 nakete: 00 — 1; 01 — 2; 10 — 4;
11 — 8. Ero HENb3sa U3MEHWUTbL, BCNW KaHan
3aHAT.

Paapsg 3 aToro peructpa 3apesepeu-
poeaH ana Gyoyuwimx Mmogndukaumin.

Pervctp CTRLB — ynpaenenue kaHa-
noM.

CHBUSY (7) — dnar 3aHaTOCTU KaHana.
YcraHasnueaeTcs, KOrga KaHan HadvHaeT
TpaH3akumio. ABTOMATUHECKM CHUMAaeTcs
npy OTKNIOYEHUW KaHana, Npu ycTaHoBeke

Ta6bnuua 1
MecTouHMK 3anycka Basa
Paapsag TRFREQ peructpa CTRLA 000H
CucTema cobeiTui 001H
ALIM A 010H
Lan A 015H
AUN B 020H
UAan e 025H
Taimep-cueT4uk CO 040H
Tamep-cyeT4uk C1 046H
SPlnopra C 04AH
USART CO 04BH
USART C1 04EH
Taiimep-cueTquk DO 060H
Takmep-cueTquk D1 066H
SPI nopra D 06AH
USART DO 06BH
USART D1 0BEH
Taimep-cueTumnk EO 080H
Taimep-cueTiuk E1 086H
SPlnopra E 08AH
USART EO 08BH
USART E1 08EH
Taiimep-cueTduk FO OAOH
Taidmep-cuetuk F1 OABH
SPl nopra F DAAH
USART FO DABH
USART Fi 0AEH
TaGnuua 2
Kanan
AL AT CmeweHue

0 0 +0

1 1 +1

2 Het +2

3 Het +3

0—3 Het +4

dnara npepbIBaHns No 3aBepLUEHUNIO TPaH-
3aKuMKM UK NpM yctaHoseke dnara npepsbi-
BaHWs No owmbke B kaHane.

CHPEND (6) — dnar oxuaaHusa nepe-
cbinkn Bnoka no kadany. OH asToMaTuye-
CKW CHUMAETCH C HAa4anoM NepecsUikm unn
npu eé oTMeHe.

ERRIF (5) — dnar npepbiBaHus no
owwubke B kaHane.

TRNIF (4) — dnar npepeiBaHua Mo
3aBeplieHnn TpaH3akumn. BmecTe c ero yc-
TAHOBKOW MOXET reHepupoBaTbCs 3anpoc
npepsiBanua. Ecnu pexum NoBTOpeHWA He
BKMIO4EH, yCTaHOBKa ¢nara 1 3aseplieHue
TPaH3aKuMM NPOUCXOAAT MO OKOHYaAHWK
nepecoinkv 6noka. B pexume BeckoHeyHo-
ro noBTopeHus dnar ycraHasInMBaeTcs
nocne kaxaoin nepenayun Bnoka. 3Arot dnar

HEe CHVMMAaeTCs aBTOMATMHYECKWM C Ha4anom
06paboTtku npepsiBaHua. Ero HyxHO cHu-
MaTk NPUHYAUTENBHO 3anUChi0 EAUHULL! B
3TOT Paspsa.

ERRINTLVL[1:0] (3, 2) — npuopuTtet
npepbiBadua No ownbke B kaHane: 00 —
npepsiBadmne 3anpeuwieHo; 01 — HU3KuMIA
npuoputeT; 10 — cpegHwili NpUopuTeT;
11— BbLICOKWIA NPUOPUTET.

TRNINTLVL[1:0] (1, 0) — npuopurer
npepbiBaHnA NO 3aBEpPLUEHNIO TpaH3ak-
uMu. YcTaHaBNMBAETCA Tak Xe, Kak B pas-
pagax ERRINTLVL[1:0].

Peructp ADDRCTRL — ynpasneHue
agpecom.

SRCRELOAD[1:0] (7, 6) — ycTaHaenu-
BaKOT MOMEHT MNepesarpy3kv perucrpa ag-
peca UCTOYHUKA MHPOPMALMK Ha4YaNbHbIM
3HayeHuem: 00 — HeT nepesarpyakn; 01 —
nepesarpyska B KoHue nepepnaqu 6noka;
10 — nepesarpy3ka B KOHUE nepepaqm
naketa; 11 — nepesarpy3aka no OKOHYaHuu

Tabnuua 3
CocTosHMe Tanmepa-
cuETULMIA CmeweHue
MepenonHeHwe unu +0
BbIMUTAHWE W3 HYNA
Cwwbka +1
3axeaT WNKW cpaBHeHWE B +2
KaHane A
3axeaT UNKW cpaBHeHWE B +3
kavane B
3axear wiM cpaBHeHwe B +4
xaHane C"
BaxBaT unu cpasHeHwe B +5
xavane D"

1 ToNbko B TaiMepe-cyeTynke 0.

Tabnuua 4
Cocroauune USART CMmeweHue
Mpweém saeeplueH +0
PerucTp gaHHbix nyct +1
Tabnuua 5
CobbiTHe | CmeweHune

0 +0

1 +1

2 +2

TpaH3akuuu. 3Ha4eHne B 3TUX paspsanax He
MOXET BbITb UBMEHEHO, ECNIN KaHa 3aHAT.

SRCDIR[1:0] (5, 4) — 3apal0T pexum
M3MEHEHWs aapeca UCTOYHWKA MHopMa-
umu: 00 — appec He uamensertcs; 01 —
afpec yBENU4MBAETCA HA eQuHULY nocne
nepecbinkn kaxporo baira; 10 — appec
YMEHBLUGETCA Ha eavHWULy nocne nepe-
chinku kaxporo 6anrta; 11 — 3apesepsu-
pOBaHO. 3Ha4YeHve B 3TUX paspagax He
MOXET BbITb UBMEHEHO, ECNKU KaHas 3aHAT.

DESTRELOAD([1:0] (3, 2) — ananoru4-
Hel SRCRELOAD[1:0], HO ana npuémHuka
nHpopmMmaumn:

DESTDIR[1:0] (1, 0) — aHanoru4Hbl
SRCDIR[1:0], HO ANA UCTOYHMKA UHOP-
MaumK.

Peructp TRIGSRC — BbIBOp UCTOYHK-
Ka 3anycka kaHana.

TRIGSRC[7:0] (7—0) — 3apawT MO-
AyAb WNWM YCTPOWCTBO BBOAA—BLIBOAA
MWKPOKOHTPONNEPa, KOTOopLI ByaeT ¢op-
MWPOBaTbL CMrHaN 3anycka nepeaaqv uH-
dopmaumm No kaHany. 3HayeHue, koTopoe
HEeobX0aMMO 3arpy3uTe B 3TOT PErUCTp,
BLIYUCNACTCA Kak CymMma 6a30B0Oro 3Have-
HWA, Nony4yeHHoro s Tabn. 1, u cMmeuwe-
HWA, NONyYeHHOro n3 tabn. 2—rabn. 5.
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Mpumep. HeoBxoaumo 3anyctuTes MNAN
oT kaHana 2 AUMN B. M3 tabn. 1 Haxoaum
Ha30B0e 3Ha4eHne koaa 3anycka ot ALMN B,
paeHoe 020H, a 13 Tabn. 2 — cMelleHve
ans kavana 2 AUMN, pasHoe +2. WMrak,
TRIGSRC=20H+2=22H.

Peructp REPCNT — c4éT4uk nosTope-
HWIA Nnepefadm Bnoka.

REPCNT([7:0] (7—0) — ocTasweecs
4MCNO NOBTOPEHWI nepepauv Bnoka, ero
Ha4anbHoe 3Ha4YeHue HeoGxoauMOo 3anu-
caTb B 3TOT PETUCTP A0 PaspelueHns NosTo-
penvii paspagom REPEAT peructpa CTRLA.
Mo 3aeeplieHnn kaxaoi nepepayn Gnoka
COOEPXUMOE CYETYMKA YMEHbLUAeTCsi Ha
enuHunLly. Mo NOCTMXKEHWUN HYNIEBOTO 3HaYe-
HUA TPAH3AKLUMA CYMTAETCH 3aKOHYEHHOMN.
PaspelueHne nOBTOPEHWIA NPU HYNEBOM
3HayeHun B peructpe REPCNT npusoauT K
6HeckoHeyHoMY NOBTOPEHMIO Nepenaqu.

Pernctpsl SRCADDRO, SRCADDRT1,
SRCADDR2 — appec ucTo4Huka uHdop-
Mauuu (COOTBETCTBEHHO €ro MNagLuuni,
cpeaHuid 1 cTapwwin 6ainTel). NMepen Hava-
NOM Nepeaaqn B HUX 3adocuTca 24-pas-
pAAHLIA agpec NepBOW A4eikn obnacTu
namaTu, U3 KoTopoin ByneTt nepenasatsca
uHdbopmauma. B npouecce nepena4u 6no-
Ka COAEpXMMOE 3TUX PEerncTpoB wuame-
HAETCH, Kak 3anaHo paspspamu SRCRE-
LOAD v SDRCDIR peructpa ADDRCTRL.

Pernctpst DESTADDRO, DESTADDR1,
DESTADDR2 — appec NpUEMHMKA WH-
dopmaummn. YeTpoeHsl M QyHKUMOHUPYIOT
aHanorudHo perwctpam SRCADDRO—
SCRADDR2, HO xapaktep W3MEHEHUSI WX
COQEPXUMOro YCTaHaB/IMBAKOT pPaspsibl
DESTRELOAD w DERTDIR peructpa
ADDRCTRL.

MNpakTuyeckoe ucnonszosanue NAN

PaccMmoTpum npakTuydeckoe McnonL3o-
sanue MAN Ha npumepe NPorpamMmmel MUK-
POKOHTPpONAepa undposoro ocuuinorpa-
da. B xone npméma nHdopmaumm ot AL
u eé orobpaxeHua Ha XKW umknuuecku
BLINONHAIOTCA CNEAYIOWWE AENCTBURA:

— npuém oT BHyTpeHHero AL ¢ nepuo-
aom 0,5 MKC oumMdpoBaHHbLIX OTCHETOB UC-
cneayemoro curHana u sanuce ux 8 Bydep-
Hyto obnacts O3Y o6bémom 7200 BairT;

— BbIBOA, Ha XKW naobpaxenna mac-
wrabHoi cetkn ob6vémom 3048 Haiar;

— otobpaxenune Ha XKW ocuwnno-
rpammel (Boibopku o6vémom 240 GailT n3
bydepHoin obnactn O3Y).

EctecteeHHO, nepeg Hadanom uukna
HacTpaupealTca (KOHQUIypupyTCA) BCe
MOOYNAKM MUKDOKOHTPONNEpa, y4acTeyko-
LUME B BLINOMHEHWUW NPOrPaMMbI.

Anroputm pabotel nporpammel 6e3
nAan mor 6el UMeTb BUA, NOKa3aHHbLIK Ha
puc. 2. PaccMarpusas NpoOUCXOOALIME B
HEel NPouUecchl Nepeceinkn MHbopMauum
MeXay pasnuyHbiMKN 0BnacTaMm namsTtu,
HYXXHO Y4UTBLIBATL CNEAYIOLLE.:

— pervcTpbl ALM oToBpaxaiTcs B 06-
nacTb NaMATH BBOAA—BbLIBOAA;

— 3nekTpoHHas macwTabHaa ceTka
npeacraenser coboi maccue 6Galitos,
NOArOTOBNEHHLIA 3apaHee W XpaHALMIACA
B nporpammHon (FLASH) namatv Mukpo-
koHTpONnnepa. B xone ebiBoga Ha MHAKMKa-
TOP OH 3aTWMpaeT OCUMNNOrpaMmy, BolBe-
AEHHYIO Ha HEro B NpeabIaywem umkne;

— WHAMKATOP NOAKMIOYEH K MUKPO-
KOHTPONNEpyY 4Yepes WHTepdeic BHEWHER
NamaTH NaHHLIX, €ro PErMcTPbl HAXOOATCA
B afpecHOM NPOCTPAaHCTBe 310 oBnacTu.

MNpUMEHNTENBHO K CTPYKTYPE NamaTn
MWKPOKOHTPONNEPA B KAXA0M LUMKNE pa-
60Tkl NpoOrpammel HeobBxoauMo, BO-nep-
Bbix, 7200 Baiit nepecuiNarte U3 NAMATK
BBopga—sbiBoga B 0O3Y, BO-BTOPLIX,
3048 6ainT — U3 NPOrpaMmMHON NaMATH BO
BHELWHIOIO NaMATb OaHHBLIX, B-TPETbMX,
240 6ainT — 13 O3Y BO BHELWHIDIO NaMATL
AaHHbIX.

Bropyio M3 3TUX MNEpecsLINoK BbINOA-
HUTL ¢ nomouwbi MNAMN HEBO3MOXHO, Tak
kak koHTponnep NAMN He umeeT gocTtyna K
nporpammMHoil naMaTu. Ha tpeteem arane
necnone3oeats NAM TEXHWUYECKW BO3MOX-
HO, HO O4EHb CNOXHO, TaK Kak noanexa-
wue nepecoinke 6ainTol He PAcNONOXeHb!
B O3Y nocneposaTensHO WM Npensapu-
TENLHO NoaBepraTea pany npeobpaso-
BAHWIA, KOTOPLIE MOXET BLINONHUTE TONb-
KO Npoueccop.

A BOT Ha NEpBOM 3Tane HUKAKWUX npe-
NATCTBUA wucnons3oeaHunio MAOMN HeT.
Mpoueccop, cooTeeTCcTBYOWMM 0Bpa-
3om HacTpoue kouTponnep MNAMN nepen
Ha4YanoMm uuknNa, AOMXKEeH B Tene uvkna
NUWb AaBaTk 3TOMY KOHTPONNEpy pa3pe-
WeHWe HayaTb Tpan3dakuwmiw. loka oHa
NPOWUCXOAMNT, KOHTPONNEP MOXET BbINON-
HATbL Apyryilo paboTy, Hanpumep, BbIBO-
AUTb HA MHOMKATOP MaclwTabHylo ceTky.
371 onepaumun ByayT BLINONHATLCA O4-
HOBPEMEHHO W CcOBepweHHO BeckoH-
$dnukTHO. B pesynstate moxer ObiTe
AOCTUTHYTa CYWECTBEHHAsA 3KOHOMMWSA
BPEMEHW.

K BbinONHEHWMIO TpETLEro 3Tana — oTo-
OpaxeHWtio Ha MHAWKaTtope MHQOPMaUUK
u3 6ydepa 8 O3Y — MOXHO NpUCTynaTtb
TONLKO Nocne 3anonHexus Bydepa. Ecnm
nan He wvcnonb3ayetcs, 3TO ycnosue
nerko cobniopaeTcs aBTOMaTU4eCcKu, Tak
Kak Npoueccop 0BLIYHO BLINOAHAET y4a-
CTKWM NMporpammbl B CTPOrOiA Nnocnegoea-
TensHocTu. NAN, paGoTtan napannensHo ¢
NpPoLEccopoM, U3MeHAET cutyaumio. MNpu
3TOM OYEBMAHO, 4TO NPOLECCOp nepe-
wnét 3048 6anTt macwrabHoW ceTku

WMHuumanuaauma mogynei
MUKPOKOHTPONNEpPa

Mpuem 7200 oTcueTos M2 perucTpa
ALIMN o BHyTpenHee O3Y

l

Brisog 3048 Gait macwrabHol
ceTku 13 FLASH-namaTk
BO BHELLHIOW NamMATe (Ha HKW)

1

Buieog 240 BaiT ocyunnorpamms
13 O3Y BO BHELLHIOW NamMATe
(Ha KK}

I

Puc. 2

GeicTpee, yem kauwan MNAMN 3anonHut By-
dep O3Y obbemom 7200 BaiT, ga ewe c
3apepxkamu Ha 0,5 Mkc mexay GainTamu.
Moatomy, npexne Yem Ha4YnHaTb NoCTPOo-
eHune ocuunnorpaMmmel Ha KKK, npouec-
cop ponxeH ybeauTbCA B OKOHYaHUMK
Tpanaakuum NAan.

Cpenate 370 MOXHO, NPOaHannaupo-
BaB 3HAYEHWs Pa3psA0B 0OHOro U3 pe-
ructpos CTRLA uan CTRLB nubo peruct-
pa INTFLAGS. B pa3psn ENABLE perucr-
pa CTRLA nporpamMmHoO 3anvceIiBaloT eam-
HWUY, paspewas Ha4aTk TpaH3akuuio. Mo
€€ 3aBepLlUeHUn B 3TOM paspaae asToma-
TUHECKWM MNOABNAETCA HYNEBOE 3HAYEHME.
B paapape TRNIF perucTtpa CTRLB dnar
OKOHYaHWA TPaH3aKuMKM aBTOMATUHECKM
ycTaHaBnMeaeTcHa no eé 3asepuwexHun. B
pernctpe INTFLAGS wumewrtca dnaru
CH3TRNFIF—CHOTRNFIF, o6osHa4aio-
LKMe OKOH4aHWe TpaH3akuui COOTBETCT-
BeHHO B kananax MNAN ¢ TpeTteero no Hyne-
BOW.

COCTOsIHWE Kakoro perucTpa aHanumam-
poBaTh ANa GUKCAUMU MOMEHTA OKOHYa-
HWS TPaH3akuuKu — OEeno BKyca nporpam-
mucta. Cneayet, 0AHaKO, UMETb B BUAY,
4TO aBTOMATU4ECKWM YCTAHOBMNEHHbLIA B
peructpe CTRLB dnar nocne ero aHanm-
32 HeoBX0AMMO CHUMATL NPUHYAUTENBHO.
To xe camoe OTHOCUTCA K naram B perm-
ctpe INTFLAGS. Bo dparmeHTax npo-
rpammbl Ha A3blike BASCOM AVR, pac-
CMOTPEHHLIX B CTaTLE Aanee, aHanuaupy-
eTCA CcOocToAHue dnara B pervcrpe
INTFLAGS.

Bnok-cxema anroputma paboTtel npo-
rpamMmel MUKPDOKOHTPONNEPA, UCNONbL3YIo-
wein MAMN, nokazana Ha puc. 3. Oumd-

WHuumanuaaums mogynen
MUKPOKOHTpONnepa

3anycyk Tpaxaakyuu NON
(nepeceinku 7200 oTcHeToB U3
peructpa ALIM B0 BHYTPEHHEE
0o3Y)

l

Brieon 3048 6aiT macwrabHol
ceTku ua FLASH-namaTy
BO BHELLHIO NaMATb (Ha MKW)

Tpaxaakuus
3aBepleHa ?

BeiBog 240 GalT ocumnnorpamme
13 O3Y BO BHELHIOW NaMATL
(Ha HKM)

L

Puc. 3



POBKY UCCNEnyemMOoro curHana BoinONHAeT
Hynesoin kaHan AUM A, paGovawowwin B
BOCLMWPA3PAOHOM HENPEPBLIBHOM PEXW-
me. bydepHan obnacte O3Y HaynHaeTca C
appeca 3000H v umeeT 0b6veEm 7200 BairT.
[na nepeceinkun B He€ peaynsraros pabo-
Tl ALUIM wvcnonb3ayeTcs HyNneson kaHan
nan.

MNepen OCHOBHLIM LMKNOM NpOrpamMma
HacTpauBaeT MOAYIM MUKPOKOHTpO/ne-
pa, y4acTByIOLWKMX B BLINOMHEHWW NPOrpam-
Mbl — CUCTEMY CMHXPOHW3auwu, ALM A,
koHTponnep NAMN v ap. MNpu HacTpoike
AUM A emy HasHauaeTcs reHepauqs 3a-
npoca NpepLIBaHUsA NO FOTOBHOCTW PE3y/b-
Tara npecbpa3oBaHus.

JNanee ocTaHOBUMMCH Ha AEWCTBURAX,
cBA3aHHLIX C opradusauwein MNAMN. Ha-
cTpoiiky koHTponnepa MMAMN BbINONHAOT
ABe aMpexkTuBsbl. Nepean U3 HUX HacTpau-
BaeT obLiekaHanbHyio YacTb KOHTpONNepa:

config bma=Enabled,Doublebuf=o
Disabled,Cpm=Ch0rr123

3peck v panee 3Hak Q B KOHUE CTPOKM
03Ha4aeT, 4T0 OHA NPOAONXKAEeTCA B Che-
aywowen. B komnbloTep Mx cnenyet BBO-
OUTb OOHOW cTpokol ©es3 aToro 3Haka.
Auvpektuea paspewaet paboty KOHTPON-
nepa NAN, sanpewaet ggoiHyo Bydepu-
3aumio (B Heil HeT HeoBXOAUMOCTH, TaK Kak
npeanonaraeTca WMCNonb3oBaTh TONLKO
oomH kaHan MAM) v 3a0aéT HAMBLICWWA
npuopuTeT kaHany 0.

Cnepywwas AWpekTuBa HacTpavsaet
ucnonb3yemeblia kadan 0 NAnN. B cooreet-
CTBMM C MOCTEBNEHHOW 3agadyein emy
3a0alTCA NAKeTHLIM PEXWM Nepefaqun c
AnvHoM naketa 1 BaiT u 6e3 noBTOpPEeHUs
610KOB, NOCTOAHHLIN aAPEC UCTOYHUKA —
peructpa mnapwero 6aiita pesynsrarta
AUM A, Ha4YanbHbLIM aapec nNpUEMHUKA
wHdopmaumn &H3000 — apgpec Havans-
HOW AYeikn Bydepa B O3Y — € UHKpEMEH-
TUPOBaHWEM MNOCNE Nepefayn Kaxaoro
Baiita u nepesarpy3koi Ha4ansLHoro 3Ha-
4YEHWA N0 OKOH4YaHWKu Tpauasakuuu. [o-
cnenHee NoaroTasNMBaeT KaHan K cneny-
towen TpaHsakummn. O6LEM TpaH3akumm —
7200 6aiiT, MCTOMHWK 3anycka — HyNesow
kaHan ALM A.

Paccmartpueaeman gupexktuea MmeeTt
eupg Config DmachQ=.... Oanee cneayer
OMWHHBIA CIMCOK NapamMmeTpoB, KOTOpbie
330aK0T 3Ha4YeHWs, 3arpyxaemsie B pe-
rucTpsl kawana 0, paccCMOTPEHHbIE Bhille.
MNonyunte nogpobhyio wHdopmauwio ob
3TON AVpeKkTMBEe MOXHO B paspen "Help”
cpeanl BASCOM AVR. Kpatko oTMeTUM
NULWb, 4TO Ha4ankHbLIE agpeca UCTOYHWUKA
W NPUEMHMKA MHPOPMaUMK HeNb3SA YKa3bl-
BaTh KOHCTaHTaMmu. OHW AONXHbLI 3arpy-
KaTbCA W3 nepemeHHbiX. Ecnu oguH u3
3TUX anpecoB Nexut B obnacTu namsaTu
BBOAA—BbLIBOAA, T. €. Npeactasnser co-
6o appec NpPorpamMmMHO AOCTYMNHOroO pe-
rMcTpa, TO ero MOXHO 334aTb € NOMOLLLIO
BCcTpoeHHoW 8 BASCOM AVR dyHKUmM
Varptr(Mma_Peructpa). OHa sosspawaer
agpec perucTpa, HOCALLEro yka3aHHoe B
KayecTse napameTpa umsA. 310 Becbma
yaobHO, Tak Kak NoOMHWTL UMEHA PEermcT-
POB 3Ha4YMTENLHO Nerye, 4em ux agpeca.
Mpwn 3TOM MCNONL30BATHL NPOMEXYTOYHYIO
NEPEMEHHYI0 AN1A XPaHeHWA NONy4EeHHOro
afpeca HeT HeobxoauMocTw.

YuuTeiBas W3N0XEeHHOEe, BTOpas AWpeK-
TuBa koHdurypuposanua kanana 0 NAn
UMEET BMA,

Adr=&H3000

config Dmach0=Disabled,Burstlen=1,¢
Chanrpt=bisabled,Tci=Lo,Eil=Lo,¢
singleshot=Enabled,Sar=None,¢
sam=Fixed,Dar=Transaction,Dam=Inc,¢
Trigger=&H10,Btc=7200,Repeat=1,0
sad=varptr{adca_chO_res1 E ,Dadr=Adr

Mepen Heil B NnepemerHyio Adr 3aHece-
HO 3HA4YEeHWEe Ha4anLHoro agpeca npwu-
émHmka nHdopmauum (Bydepa 8 03Y), u3
KOTOPOW OHO MEPErpyxaeTca B Teno
avpekTueel. HavaneHelid agpec UCTOYMHKMKA
wHdOopmaumum (perucTpa mnaawero HaiTa
peaynstata paboTel Hynesoro kaHana AU
A adca_chO_resl) ykazaH ¢ nomouwbio
yHKUMM Varptr.

B npueeaéHHOM BuAE AVpeKTUBa He
pa3pewaer paboty kawana. Ecnu cpasy
paspewwuTtsb ero paboty (Config DmachO=
Enabled....), TO TpaH3akuMa MOXET Ha-
4aTbCA HEMELNEHHO MOCNe WMCNOAHEHWS
3TOA OMPEKTUBLI U nonydenna oT AUM A
nepBoro CUrHana roTOBHOCTW pesynsTaTa.
370 MOXET CNy4MTHCA A0 BXOAa B OCHOB-
HOW UMKN Nporpammbl, KOrga ewe He
3ageplueHa BcA Heobxoaumas HacTpoika.
MNoaTtomy paspewarts paboty kanana MAN
cnenyeT MNo3xe, B Hayane OCHOBHOTO
UMKNa NporpamMmei.

B kayecTeBe ankTEpPHAaTWBHOrNro CNOCO-
6a KOHOUrypupoBaHWA KOHTpPONNepa
NAMN (kak v nbBoro Apyroro Moayns MUK-
POKOHTpONNEpa) MOXHO NONL30BATLCA
3anucbl0 HeoBXoAUMbLIX KOOOB Heno-
CPEeACTBEHHO B €ro perucTpel. 3T10T
npuém yaobeH npu 4acTMHHOM pekoHdu-
rypvposasuu moayna. Hanpumep, 4todel
W3MEHWTE TOMbKO WCTOMHWK 3anycka
kanana MAN, npouwe 3arpy3nTe HOBOE
3HayeHue B pervcTp TRIGSRC, yem nepe-
NUCLIBaTL BCIO ONPEKTUBY KOHDUIYPUPO-
BaHWA.

CornacHo ©Onok-cxeme anropurtma
(puc. 3), NnepebiM AEWCTBMEM B LMUKNE
AonxHo BbiTh paspewexne paboTe! KaHa-
na NAMN. 310 BLINOAHAETCA 3ANUCLIO eam-
HuLbl B pa3pag ENABLE peructpa CTRLA
KaHana KomaHgon

set Dma_chO_ctrla.7?

Mocne Heé kanan MNAMN HayuHaer 3a-
nonHste Oydep 8 O3Y. Ha cdoHe aTown
TPaH3akuuM npoueccop BbIBOAUT Ha
3aKkpaH MacwTabHyo ceTky, NobaiTHO cun-
ThIBas €€ U3 KOMaHaHOW NamsATH

Restore setka
For I = 1 To 3048
Read Dispdata
Gosub Eram_Data_w

Next
3peck Setka — meTka Hayana maccuea
Garitoe wu30bpaxeHMa KOOPAMHATHOW

cerku B0 FLASH-namatu; Eram_Data_w —
UMA NOANPOrpamMmMel, BeIBOASLWER BaATh
Ha uHAaMKaTop.

Mocne BbiBOAA MacWTabHOW CETKW Ha
WHOMKATOP NPOLECCOP NPOBEPAET, 3aBep-
weHa nu Tpan3akuws kadanom MAN (To
ecTs 3anonHeH nu Bydep). Ecnu HeT, OH
*OET e€ 3asepwenns. Npru3Hakom 3aeep-
WeHnA  TpaH3akuuu  cnyxuTt  dnar
CHOTRNFIF 8 peructpe INTFLAGS:

Bitwait oma_intflags.0,set

Mo 3aseplieHnn TpaH3akuuu 3TOT
dnar cnenyeT CHATL!

set oma_intflags.0

Tenepe MOXHO NPUCTYNaTs Kk oTobpa-
KEHWIO OCLMNIOrpamMmMel. [ns ynpowenus
ycnosuMmcs, 410 Byaem otobpaxarts nep-
Bole 240 GaiT Gydepa O3Y:

Addr=&43000
Step=5

For 1=0 to 239
Dispdata=inp(addr)
Gosub Eram_osc
Addr=Addr+step
Next

3pecs Eram_osc — vms noanporpam-
Mbl, OCYWECTBNALWENR Heobxoanmele
npeobpa3oeaHna CuMTaHHbIX K3 Bydepa
AaHHBIX U ux oToBpaxeHue.

MukpokoHTponnepsl ATxmega
¥ CUCTEMA NPOrpaMMMPOBAHMA
BASCOM AVR

Pa3paboTymkmn CUCTEMBI NPOrpamMmmm-
posaHus BASCOM AVR 3asBnawTr, 41O
NONHOLUEeHHy paboTy ¢ MUKPOKOHTPON-
nepamu ATxmega ata cuctema obec-
neyveaeTt, Ha4ymHaa c sepcum 2.0.7.5.
Bonee paHHue Bepcuu, HauyvHaa c
2.0.5.0, NpesocTaBnaoT UL OrpPaHv-
YEHHbIE BO3MOXHOCTW Takol paboTwbl.
JaHHbiX 0 BO3MOXHOCTW paspaboTku
nporpamm ans ATxmega ¢ NOMOLWLIO ewe
6onee paHHux Bepcuin BASCOM AVR vy
aBTopa HerT.

Kak onpegenute, NpurogHa nn MMero-
waaca sepcua ans ATxmega? Jlydwe ece-
ro, KOHeYHO, NOWCKaTb HYXHYIO WHGOP-
maumio Ha http://mcselec.com/ — caiite
paspaboruvka BASCOM AVR. Ecnmn Hyx-
HOW MHMOPMALIMKM TAM HE HAaLWNOoChk, 3any-
ctute BASCOM AVR. B ero rasHoM okHe
OTKpoOWTE nNyHKT ™MeHwo "Options—
Compiler—Chip”. B none "Chip” oTKpbiB-
Weroca OkHa pas3BepHWTe BbiNafawowmia
cnucok hannoe ¢ HeoBGXxoaMMO KOMNUNA-
TOpy uHPOPMauWen 0 MUKPOKOHTRONNE-
pax v NoWWMTE B HEM aitnbl, UMeHa KoTo-
PhIX HA4YUHAKTCA ¢ "xm” (Hanpumep, dainn
xm128a3def.dat onuceiBaeT MUKPOKOHT-
ponnep ATxmegai28A3). Ecnu daiin,
OTHOCALMIACA K HYXHOMY MUKDPOKOHTPO/-
nepy, umeeTtca — BCE B nopaake. B npo-
TUBHOM C/ly4ae BEPCMIO cuUCcTEMbl BAS-
COM AVR cnegnyet 06HOBUTL.

W nocnenHee. B sepcuax BASCOM AVR
Huxe 2.0.7.5 B Ha4ansHON 4acTh UCXOAHO-
ro TeKCcTa nporpaMmbl NOCNe AUPEeKTUB,
ONWUCHLIBAKOWMX TUMN MWKPOKOHTPONNEpa,
3a[aLWMx ero TakToBylo 4acToTy 1 pas-
Mep creka, obA3aTensHo AO0MXHLI Haxo-
AWTLCA chneayowme QMPeKTUBbI:

11ib "xmega.lib"

fexternal _xmegafix_clear
fexternal _xmegafix_rol_r1014

MMeHHO oHu oBecnednBaloT KOppekT-
Hyi0 paboTy CMCTEMLI MPOrPaMMUPOBaHKS
C  MWKPOKOHTpONNepamw cemeicTea
ATxmega.

NUTEPATYPA
1. 8/16-bit Atmel XMEGA A3U Microcontrol-

ler. — URL: http://www.atmel.com/images/
atmel-8386-8-and- 16-bit-avr-microcontroller-

atxmega64a3u-128a3u-192a3u-256a3u_

datasheet.pdf (13.08.14).

2. B-bit Atmel XMEGA A Microcontroller.
XMEGA A MANUAL. — URL: http://www.atmel.
com/Images,/docB077.pdf (13.08.14).
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ManoraGapuTHbIn
onok nutanua 9B/0,6A

A. BYTOB, c. Kyp6a fipocnasckoii o6n.

agnucs Ha 6Ges3bIMAHHOM CETEeBOM

apanTtepe o3Havyana, 4To oH obecne-
4YuBaeT HecTabunuaupoBaHHOE BbIXOAHOE
HanpsbxkeHwe 9 B npu TOKe Harpyaku
850 MA, T. e. 0TAAET B HArpyaky MOLIHOCTL
7,65 BT. MNocne pas3bopku B yCcTpoOWCTBE
Oblnn  0BHAPYXEHb! BbINPAMUTENbHLIA
MOCT M HEeBpexXHO CoBpPaHHbIA NOHUXAI0-
LMiA ceTesol TpaHcdopmaTop ¢ rabapuT-
HOW MOLWHOCTLIO He Bonee 3 B-A. OcmoTp
nokasars, 4TO KapKac ero KaTyLuKu 4acTu-
HO pacnnasuncd. Mcnons3ya Kopnyc ycr-
poicTea, Dbino peweHo cobpatb B HEM
6NOK NUTAHWMSA CO 3HAYMTENLHO NYYLWWMMU
XapakTepucTMKamMm.

Kpome TOro, B 0TnM4Me oT TPEXBLIBOA-
HblX CTabMNM3ATOPOR, MUKPOCXEMbI CEPUU
PQxxBx11 umMeroT 4eTBEPTLIN BLIBOA, NO3-
BONAOLLMIA BKNIOHATE M BEIKNIOYATL BLIXOA-
HOE HanpsXeHWe BHEeWHWM curHanom. B
onucelBaeMom Bnoke NUTaHusa BeIBOA, Y-
pasneHus ucnonsayetca ans 6noKMpPoOBKK
paboTel cTabwuauaatopa Npu CHUXEHUK
HanpsKeHusa Ha KoHAeHcaTope ¢uneTpa
C5 Huxe 9 B, BrniovaeTtcs crabunuaarop
NpW HANPSXeHWW Ha kosaeHcaTope Gonee
9,6 B. Konpgencarop C7 obecneduBaert
3a0epXKy BKOYEHWA Ha BPEMA OKONOo
0OAHOW cekyHabl. Takmm obBpasom, BGnok
NUTAHUA UMEEBT TPW BMOA 3aWnTbl OT ne-

FU1 MF-R110 VD1-VD4 SB140 DA1 PQOSRE11  HL1 L-934MBC
1,1A C1-C40,1 Mk G§ 1IUM|<>(Z‘SB 1 ]2.C8 1 mk
f } ST__J +
@ L et les RS
9 VDIR == == Y.vD3 3 12 &
g E" A /" ciof @
c2 |c4 . A iw] i
43 VD2 ¥ == = AVDi=— eg HL1 =
XP1 ‘L4 ¥ - =
C5 1000 mkx25 B R347¢« C9470me <16 B
Puc. 1

Cxema Hoeoro 6noka nuTaHus nokasa-
Ha Ha puc. 1. Hanpsxenwe cetn nepe-
MEHHOr0 TOKa MNOCTYNaeT Ha NepBuyYHYI0
0BMOTKY NOHWXAKLWEro TpaHchopmaTopa
T1 yepes 3awmTHLIA pesuctop R1. C BTO-
PUHHOM OBMOTKM NMEPEMEHHOEe Hanpsxe-
Hue okono 12 B yepes noNMMepHeIi camo-
BOCCTaHABNUBAKLWIWWNCH NPeaoxpaHuTenb
FU1 noctynaer Ha MOCTOBOM BLINPAMK-
TENb, BLINONHEHHLIM Ha Avopax LWoTku
VD1—VD4.

C1abunu3atop HanpsxKeHWA BbiNOMHEH
Ha mukpocxeme PQOSRE11, npepcras-
NnAWEn cobon NUHENHLIA MHTErpPanbHbIA
cTabunmaartop HanpPARXeHWs NONOXUTENb-
HOW NONAPHOCTU C BbIXOAHBIM
HanpaxeHmem 9B npu TOKE
Harpysku o 1 A, MakcumansHoe
BXO[HOE HaNpPsXeHWe MWUKPOCXe-
Mel — 35 B, makcumansHas pac-
cevsaeman MowHocte — 15 BT. B
oTAu4Ke OT 0BbIYHLIX CTaBunuaaro-
poe, Hanpumep, cepuin 7809,
KP142EH, crtabunuaaTtopsl cepumn
PQxxRx11 umewT manoe MWUHU-
ManbHOE HaNPAXEHWE MeXAay BXO-
[0M 1 BbIXOZOM, KOTOPOE Npu TOKe
Harpy3ku 1 A He npeesiwaet 0,5 B.
OBbiYHbIE WMHTErpanbHble NUHEeN-
Hble CTabunu3aropbl HanpsiXeHWUs
TpebytoT, 4ToBbl BXOAHOE Hanps-
XeHue ObiNo Kak MWHUMYM Ha
2...3 B 6onblue BeixogHoro. Manoe
nageHue HanpsaxeHua Ha cTabunm-
3artope NO3BONSAET 3aMETHO NOBhI-
CUTbL 3KOHOMWYHOCTL YCTPOMCTBA,
NOCKONBKY MOXHO NMPUMEHUTL Mo-
HUXaLWWin  TpaHchopmatop ¢
MEHBLUMM HanpsXeHWeMm Ha BTO-
pPUYHON 0BMOTKE.,

Puc. 3

perpy3ku. Mepsbiii — BCTpOEHHYD B DA1
BLICTPYIO TPUrTEpHYID 3auwuTy, cpabathi-
BaOLLYIO NPU TOKE Harpy3ku tonee 1,3 A

(TOK KOPOTKOr0O 3amblkaHua W YOepXKaHua
okono 0,8 A). Bropoih — MeaneHHyto 3a-
LWWTY caMOBOCCTaHaBNMBAOWMMCS npe-
noxpadurenem FU1 (OH BaxeH, npexae
BCEr0, A1 3aWMTbI NOHWXALWET0 TPaHC-
dGopmaTopa OT NEPErpy3ku Npu Hewc-
NPaBHOCTAX 3NEMEHTOB BbIMPAMUTENS W
cTabunuaatopa HanpaxXeHus, a TakxKe Kak
Tepmo3awurta or neperpeea Bl). Ha-
KOHEU, TPeTWi — Yy3en Ha pe3aucTopax
R2—R4 v konpeHcaTope C7. lNpu nepe-
rpy3Ke yCTPOWCTBA HAMNPAXEHWE HA BLIBO-
Aax C5 noHwxaeTcs, 4TO NPUBOAMWT K OT-
KNOYeHWIo cTabunnMaaTopa v NonsITke ero
NOBTOPHOro BkM4eHma 4epes 0,3...1 c.
Ceetoamon HL1 ceBetut npu Hanuuuw
BbIXOAHOIO HANPSXEHMWS.

Kopnyc 6noka nutaHna pasmepamu
65x50x37 MM BbINONHEH W3rOTOBUTENEM
B BUOE CETEBOW BUNKW. MOCKONbKY Macca
HoBoro 6noka sozpocna no 300 r, BkNo-
4aTb Ero HENOCPenCTBEHHO B CETEBYIO PO-
3eTky BbINO Npu3HaHo Heuenecoobpas-
HbIM, NO3TOMY KOHTAKTHbIE WThIPK Beinn
yOaneusl, a OANA NOAKNIOHEHUA K CETU
220 B ucnons3osaH rubkuia nposog, ¢ Bun-
KO Ha KOHLE.

B ka4ecTee NOHWXalOLWEro B ONMcLIBa-
emMomM BNnoKe MOXHO MCNONL30BATL YHUDK-
UMpoBaHHeIA TpaHcdopmartop TM112-5.
ABTOP NPUMEHWN NEPEfENaHHbLIN TPaHC-
dopmarop T10-220-50 B ot oTeyecTseH-
HOro ByxranTepckoro MUKPOKanbKynaTo-
pa. Mepepn pazbopkoi TpaHchopmarTopa
4acTW ero MarHMTONPOBOAA MApPKMPYIOT, a
pa30bpas, O4YULLAIOT CTHIKYEMbIE NOBEPX-
HOCTK OT knes. O6e BTOPUYHBLIE OGMOTKM
yaanawT, Hoeywo (150 BMTKOB npoBoaa
N3aB-2 0,43) HamaTeIBAOT NNOTHO, BUTOK
K BUTKY. 4acTu marHMTONpOBOAa CKNew-
BalOT B TOM Xe nopsake kneem bM®-2, co-
BpaHHbLIil - TpaHCchOpMaTOP 3aXUMaT
yepes TONCTele BymaxHbie NPoOKNaaku B
TUCKW, FOE OH AOMKEH HaxOAWTLCs He
meHee cyTok. llocne 3Toro nepeuYHyO
0BMOTKY NOAKAIOMAIOT K CETU, a BTOPUY-
HYIO HarpyXawT NaMnoi HakanueaHnsa Ha
12 B, 0,5 A ¥ OCTaBnNAOT B TAKOM COCTOR-
HAW ewé Ha cytkn. Tok XOoNocToro xopa
nepegenaHHoro TpaHcgopmartopa —
18 MA npu HanpsxeHun cetn 230 B (ana
CpaBHeHWs: 3TOT napameTp 3abpakoBad-
HOro TtpaHcdopmaropa apantepa 6Gbin
paeeH 30 mA). )

Nockonbky 6Gonbwas 4YacTb
MECTa B KOpryce okasanack 3aHa-
TOW TpaHcdopMartopom, OCTanNb-
HbIM OeTanam NpUWNockL noTec-
HUTLCA. [MONMMEpPHBIA CamMoBOC-
CTaHaBNWBaIOWMACA nNpenoxpa-
HuTens MF-R110 (BoamoxHasn
3amena — MF-R090, MF-R090-0-9,
LP30-090, LP30-110) 3akpennéH
Ha BymaxHoM kapkace TpaHcdop-
matopa. Peauctop R1 (Heeo3aro-
paembiil MNM Pa3pbLIBHOM) Nome-
WEH B M3ONALMOHHYIO CUIMKOHO-
BYlO TPYOKy, PacnonoXeHHyw ps-
AOM C BBOAOM CETEBOrO LWHYPa B
kopnyc. OcTanbHblie PE3NCTOPLI —
nobbie manorabaputHeie. Auoas
VD1—VD4 u koHpeHcaTtopel Cl1—
C4 cnasHbl B COOTBETCTBUW CO
CXEMOIl 1 NPUKNEEeHbl K KOPMNycy
kneem "KsuHutOn" B cBOoBOAHOM
MecTe noa ByMaXHbIM Kapkacom
TpaHchopmarTopa. ITUM Xe KNneem
3aKkpennieHsl B KOpPNyce u oKcug-
HbIE WMMOPTHLIE KOHAEHCATOPbI



C5 1 C9. MHOrocnoiHeii Kepamu4eckuin
koHpeHcaTop C6 (ana nNOBEpPXHOCTHOrO
MOHTaXa, C HOMWHaNLHLIM HaNPAXEHUEM
He Huxe 25 B) npunasH K BbIBOAAM KOH-
peHcaropa C5, a C8 v C10 (rakxe ana
NOBEPXHOCTHOrO MOHTaxa) — Henocpepg-
CTBEHHO K BbiBOogam 2 1 3 MUKpPOCXEeMbl
DA1 (nepeblid) M KOHTakTam LWTEKepa
nuTaHuA (BTopoi). OcTanbHeIe HENONAP-
Hble KOHAEHCATOpbl — KepaMwudeckue
manorabaputHole. Peauctopsl R2—R5 w
koHpgeHcatop C7 ycTaHOBNEHbl Ha MOH-
TaxHOW nnate pasmepamm 24x15 mm
(puc. 2), a mukpocxema DA1 — Ha nna-
CTUH4YATOM [I0PaNOMUHWEBOM TENNOOT-
Boge paamepammn 87x31x1 mm, Boamox-
Has 3ameHa mukpocxembl PQO9RE11 —
PQO9RF11, PQO9RD11, BbinpAMUTENL-
Hbix auoaoe SB140 — SB150, SB160,
1N5819, MBRS140T3. CeeToawon
L-934MBC cuHero ugeTa cee4enun (aua-
METP NWH3LI 3 MM) 3amerdnm RL30-CB744D
WK aHANOMMYHBIM.

[na nopknio4eHns Harpy3ku NPUMEHEH
rMbKWin WHYP pnvHoin okono 1200 mMm.
CeyeHve No Meau Kaxoon Xunsl A0NKHO

6biTb He menee 0,5 Mm® (He posepsiiTe
HaHECEHHOW Ha NPOBOAE MAPKWUPOBKE,
Cny4aeTcs, 4TO OHa He COOTBETCTBYeT
dakTuyeckomy ceveHuio xun!). Buag Ha
MOHTaX OeTanei B KOpnyce ycTpoicTea
nokasaH Ha puc. 3. Ana ny4wero ox-
NaXAEeHWA B €ro CTeHKax NpoCBepieHs
36 BEHTUNALUMOHHLIX OTBEPCTUIA ONAMET-
pom 3,3 MM,

Be30wnbo4HO M3roTOBNEHHOE U3 1C-
nNpaBHbIX AeTanei ycTpoiCcTBO Ha4YuHaer
paborath cpasy. MNpu HeoBxoaAMMOCTH
noptopom peanctopa R2 MOXHO yCcTaHo-
BWUTbL APYrov NOPOr HanNpsXeHua BKNOYE-
HUs/BbikNoyeHns ctabunuaatopa DAT.
Ecnu ana HoBoro Bnoka npuMeHEH Kop-
nyc BonbwKx pasmepos, EMKOCTL GUNbLT-
pylowero koHgeHcaTtopa C5 uenecoob-
pa3no yeenuuuts Ao 3300—4700 mkd.
Mpwn  WUCNONL3OBAHUK  MOHWKAOWEro |
TpaHchopmaTopa ¢ Bonbwen rabapur- |
HOW MOWHOCTBIO U BTOPUHHON OBMOTKOR
¢ BonbwuM HanpsxeHwem (Hanpumep,
TN114-5, TM114-7) mukpocxemy DA1
YCTaHaBAMBAIOT Ha TENNOOTBOA BoNbLIMX
pasmepos. C1
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SNEKTPOHHbLIE KOMMNOHEHTbI
HA WWW.S-10MITINO.RU

Bcé pna pemoHTa M npousBoACT-
Ba pagMoO3NeKTPOHHOW annaparty-
pbl, aeTomMo6GunbHon u OGbiTOBOR
PaAVOTEXHUKMW.

MNpogaxa onToM W B PO3HULLY B Na-
BunboHe 546 TK "MuTUHCKMIA papuo-
pbiHok”. Pabotaem ¢ 9.00 o 18.00 exe-
AHeBHo. [loyTtoBas w  Kypbepckas
AOCTaBKa. |

Haw appec: Mockea, MATHWUKOE
wocce, 18, 3 at., nas. 546.

8-905-782-47-71

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

125464, Mockea, a6. aw,. 39.

Bberyuias cTtpoka ¢ BBOAOM
TekcTta no Bluetooth

B. IOLWLWNH, r. BnexTpocTans MockoBckoii 0bn.

[3 YCTPOICTBO, ONUCaHWe KOTOPoro Bei-
no onybnvkoBaHo B cTatee "berywias
CTPOKa C BBOAOM TEKCTA C NOMOLLLIO KOM-
NbOTEPHON knasmaTtypsl” ("Paano”, 2014,
Ne 8, c. 286—31), BHECEHO YCOBEPLIEH-
cTeoBaHune. Teneps oTobpaxaemeiid Bery-
Wei CTPOKOW TEKCT MOXHO BBOAUTL C
nomMoweio Noboro cMaptdoHa ¢ onepa-
UMoHHOK cucTemoir Android, ocHawEHHO-
ro wHrepdeincom Bluetooth. Yctponcreo
Beryuen CTpoku OCTAETCH MPEXHUM, HO
Ana npuema nepenasaemoi no Bluetooth
nHdopmauun HeobxoaMMO W3roTOBUTb
AOMONHUTENLHLIA aganTep.

Cxema apantepa npeacTaBneHa Ha
puc. 1. Ero ocHoBsoi cnyxut Bluetooth-
mMoayns HC-05 (A1), koTopbiA nuTaetca
yepe3 uHTerpansHel ctabunuaartop DA1

DA1

Bluetooth

HeobxoaWMeIM eMy HanpsbkeHuem 3,3 B.
MaroToBnerHbln agantep NpUcoenuHAKT
K "berywen crpoke” BMecTO pasbéma
X51, k KOTOpOMY paHbLLE NOAKNYanach
KOMMbIOTEPHAA KNaBuatypa ¢ uHrepdei-
com PS/2. Ha puc. 1 ykasaHbl vmeHa
uenein n HoMepa KOHTAKTOB 3TOr0 Pasb-
€Ma, UCNoNb3yeMblixX ANA NOAKNOYEHUS.
Ha puc. 2 npeacraeneHbl 4epTéx
neYyaTHbIX NPOBOAHWKOB MNaTthl agante-
pa U 3CKN3 pasMelleHus 3/1eMEHTOB Ha

Hen. lMnaTty yctaHaenueaioT BHYTPW KOP-
nyca "6erywei ctpoku”. Kpome Toro, B
"Derywei cTpoke” MWKPOKOHTPONNep
PIC16F628A zamenaoT Ha PIC16F648A,
4TO MO3BOMAET YBENW4UTL OONYCTUMOE
YMCNO CUMBONOE B OTODpaxaemom CTpo-
ko Tekcre. [porpamma w3 daina
Run_row_648_bluetooth_v3.hex ponxHa
ObITb 3arpyXeHa B 3TOT MWKDPOKOHTPON-
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nep OO0 ero ycraHOBKW B YCTPOWCTBO.
3ameHa MUKPOKOHTpONnepa no3sonuna
TaKxke NPesycMOTPETL B HOBOM BapuaHTe
nporpaMMbl BO3MOXHOCTb BEOAA W OTO-
OpaxeHna He TONLKO PYCCKUX, HO W
naTUHCKKMX BYKB, HO TONBKO 3arNaBHbiX.
Beogsat tekct B namats “Beryuiemn
CTPOKKU" C NOMOLLEKD NPOrpaMmMe! nepena-
4yu TekcTa 4Yepes Bluetooth, ycranosnen-
HOW Ha cmapTdoHe. BuinU npoeepeHsl
nporpammsel "S2 Terminal for Bluetooth” —

URL: http://www.appbrain.com/app/
s2-terminal-for-bluetooth-free/
jp.side2.apps.btterm (21.09.14) wn
"Bluetooth Terminal”™ — URL: https://
play.google.com/store/apps/details?i
d=Qwerty.BluetoothTerminal&hl=ru
(21.09.14).

Ons  wavana paboTel BKAKYUTE
Bluetooth Ha ceoém cmaptdone. Cpeau
oBHapyxeHHbIX Bluetooth-ycTpoilcTe Hait-
aute HC-05 1 ycTaHoBUTE C HUM KOHTAaKT,
BBens kon 1234, 3anycrtute 0aHy U3 yno-
MSAHYTBIX Bbille nporpamm. YcTaHoBute
cBa3b ¢ HC-05. MNocne ygadYHoro coenm-
HeHua HadsHETca oTobpaxeHue Gerywero
TekcTa (nepesiid pas 3to bynert "123").

MNepepn, TeMm kak Habupartb TEKCT MAn
nogasaTth KOMaHabl, Heobxogumo nepe-
[ate oauMH cumeon #. Jkpad "Beryuwein
cTpoku” noracHer. Habepute komaupy
ERASE=0#. OHa cCOTPET BCE COAEPXUMOE
namsTu. Mo cTpoke "nobexunT” oaMHoYHoe
Tupe. CHoea nepepaiTe cumson #, a
3atem HabupaiiTe TEKCT W nepepasanTe
ero naketamw anuHol He Gonee 62 cum-
BOnoB. Mpu Gonblwem wux yucne Bynyr
NPUHATHL TONBKO 62 nepebix CUMBONAa
nakera. Kaxawlil cnegywouwmiti naker no-
6aBnseTcH B KOHEL NPeabiayLLero, Tak 4To
no3aboTtereck 0 Npobenax Mexay nakerta-
MW, €CNK OHW HeoBxoaAuMbl. B KOHUE Teke-
Ta (ero makcumMansHas AnMHa —
253 cumMmBONa) cHOBA NepepaiTe CUMBON
#. HabpaHHuiid TekeT "nobexnt” no akpa-
HY.

[AnA cTMpaHua HECKONbKWX NOCNEAHNX
CUMBONOB CNYyXWT komaHaa ERASE=X#,
roe X — 4Mcno CTMpaemsix CUMBONOS (0T
1 po 99). Komanpa SPEED=X#, roe X
MOXeT UMeTb 3HaveHust ot 1 go 9 (uem
MeHble, TeM BuicTpee), ynpaenseT cko-
pocTbio "6era” cTpoku. HavanbHas cko-
pPOCTEL MOCNE BKAKOHEHWA NMUTaAHWA COOT-
BETCTBYET X, pasHomy 1.

Or pegaxkumnn. MporpaMma MUKDOKOHT-
ponnepa wuMmeerca no aapecy ftp://
ftp.radio.ru/pub/2015,/01/run_row_648
bluetooth_v3.zip va Hawem FTP-cepsepe,
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AHTEeHHbIN apanTtep
ANa NoBbilLEeHNa 3P PEeKTUBHOCTHU
bYHKUMOHUPOBAHUSA

OecnpoBOAHbLIX ceTen
H. KAJINTEHKOB, B. JIEBELQEB, B. MUJIKUH, A. LUYJIb)XXEHKO,

r. MypmanHck

' ecnposodHbLIe TEXHONOrMK 3a4acTyio
WMCNONB3YIOT ANA oO0ecneYyeHns Nosbl-
WeHHOoro komdopTa ANA Nnons3osarenem
Wnu Tam, roe ycTaHoBka MNPOBOAHLIX
cCeTen 3aTpyaHeHa, HeBO3MOXHAa, 3KOHO-
MuYecku HeeslirogHa. Ycrtpoictea Bec-
NPOBOAHLIX TEXHONOrWMIA nepegadv u
npuema wHdopMauvm — HanpasneHue
pPasBUTUA TENEKOMMYHWKALUWIA, HA KOTO-
poe ceroaHs AenaeTtcs akueHT. 3To noa-
TBEPXAAETCA NOABNEHWEM MHOXecTea
TEXHUYECKUX peweHnil, obecne4uneaio-
wux paboTy 6GecnpoBOAHLIX CUCTEM
CBA3W — Kak OTAENbHbIX 3NEMEHTOB W
cpencTe, Tak U ceteid B uenom. B Haubo-
nee CNoXHbIX MECTax WX PassepTbiBAHUA
CBA3b YCTPOWCTB NO paguokaHany sasa-
CTYW0 3aTpyaHeHa, noatomy TpebyioTcs

—!

AONONHUTENBHBIE Mepsl AnA obecneve-
HUA HOPManLHOK paboTel ceTn. B MecTax
WHTEHCWBHOTO Paguon3ny4eHns Heobxo-
avma u 3awmTa NoNbL30BaTenei oT Ypes-
MEpPHOro BO30ENCTBUA 3NEKTPOMArHUT-
Horo nons. MNpw pabote GecnpoBoaHbLIX
ceTel BHYTPU NOMELWEHWI 3HaAYUTENb-
HYK) 4acTb 3IHEPruM CWUrHanoB norno-
LiaoT U nepeoTpaxaloT creHbl. OcobeH-
HO CUNLHOE nornoweHue u nedopmauma
3NEKTPOMArHWUTHOrO MoNA NPOUCXOLAT B
KenesobBeTOHHbIX 30aHNAX.

B cucreme OYyHKUMOHMPOBAHWA TAKUX
CeTei BaXHeN WM HanpaBneHnem aens-
etca obecnedyeHne 3NeKTPOMAarHWTHON
poctynHocTu B Nio6oii Todke. PeweHvem
OOHOW W3 MHOXecTBa 3aaay 37oro Ha-
npaeneHua MOXET ABUTLCA HOopPMUPOBa-

HWE Auarpamm Ha-
NpPaBnNeEHHOCTU Npu-

Ly

Puc. 3

E€MHbLIX U NepeaatoLnX aHTEHH NPUMEHM-
TENLHO K KOHKPETHLIM YCNOBUAM UX pas-
MELLEHUA U PacnpoCcTpaHeHua 3NeKTpo-
MarHUTHbIX BOJH.

OQHO M3 BO3MOXHbLIX PELUeHWIA 3TOoW
npoBnemsl NPOCTLIMA CPEACTBAMMU OMWU-
caHo B ctartee [1]. B Heit npegnoxeHa
Hacafoka vM3 NOAPYYHbLIX MATEPWANoB Ha
OAWHOYHEIN aKTUBHBLIA BUBpATOpP — CTaH-
AapTHyto aHTedHy Wi-Fi Touku goctyna, —
npeepauwlaowas eé B MHOrO3/1IEMEHTHYIO
aHTeHHy Ypa-Aru. 3to obecneuwno Bo3-
MOXHOCTb CKOHUEHTPWUPOBaTL CUrHan B
HYXXHOM Hanpasnenuun. iga no atomy
nMyTW, MOXHO CO34aBaTb CAMOAEfbHbLIE
aHTEHHbl CO CBOWNCTBAMW, COM3MEPWMbI-
MW C NapameTpamu GUPMEHHLIX 4OPOro-
cTosawmx 0bpasuos.

OpgHako HeobxoAUMO 3aMeTUTb, 4TO
HECKONLKO paHee ObiN BbAAH NATEHT Ha
nonesnyw moaens [2], B KOTOPOM ONKu-
caHa nopobHas KoOHCTPykumA. B ocHosy
3anaTEeHTOBAHHOINO pPELWEHUA TakXe
3anoxeHa naes AoNONHEHUA OOUHOHHO-
ro aKTMeHOro smbparTopa HECKONBKUMMK
NAacCWBHLIMKW, Y4TO OAET BO3MOXHOCTb
yNpaeAaTe AMArpaMmoin HanpagneH-
HocTW. CornacHo natexTy, pednekTop u
AVPEKTOPbLl pa3MeuleHbl Ha OTAENbHbIX
TpaBepcax C KPenneHuem Ha aKTUBHOM
BubpaTope ¢ NOMOLWbID OGXUMHbBIX KO-
neu. 310 obecne4ynBaeT BO3MOXHOCTh
VX pas3fnensHon yCTaHOBKW NOfA, pasnuy-
HBIMW YrNaMWn K reHepansHoMy Hanpae-

NeHUIo.

Puc. 1

Puc. 4
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Ha puc. 1 nokasaH aCcKu3 KOHCTPYKUUK
aHTeHHb!, NoaobHoK NpepnoxeHHon B [1],
HO C COKPAaWEHHBIM YMUCNOM MNACCUBHbLIX
subpartopos. EE ocHOBHbIE NapameTpbt 1
AuarpaMmMa HanpaeneHHOCTW NpeacTas-
NeHbl Ha puc. 2. [py KPpENNeHUW Ha ak-
TUBHOM BuBpPaTOpe ABYX AWPEKTOPHbIX
CTPYKTYP, K@K nokasaHo Ha puc. 3, B 3a-
BMCMMOCTW OT yrna o Mexay HUMK gua-
rpaMma HanpasneHHOCTU W OCHOBHbIE
napameTpsl ByoyT U3MEHATLCH, Kak noka-
3aHO Ha puc. 4. Ha puc. 5 usobpaxeHa

i |

aHTEeHHa, B KOTOPOW YMCNO AVNPEKTOPHbIX
CTPYKTYP LOBEAEHO A0 TPEX NPU OCEBOM
pasaMelLleH i LeHTPansHOW AMPEKTOPHOIA
CTPYKTYpbi. EE anarpamma HanpaeneHHo-
CTW U OCHOBHbIE NapamMmeTpsl NPUBEOeHbl
Ha puc. 6.

TexHu4eckoe peweHwe, 3awuuéHHoe
naTeHTOM Ha nonesnyw wmopens [3],
npegactaesnaeT coboi aHTeHHLIA ananTep-
TpaHcopMep, AOCTYNHLIA ANA CaMoCTO-
ATENLHOrO M3roTOBNEHWUA papuoniobure-
NAMKM Kak ana cebs, Tak 1 oNA 3HAKOMbIX.
OH copepxuT cucte-
My MacCUBHbLIX BUO-
patopos: pednek-
TOp ANWHOW 66 Mm
M NATb AMPEKTOPOB

L
|

Puc. 5

Puc. 7

Puc. 9

Puc. 6

Puc. 8

Puc. 10

ANUHON 55 MM C YCTPOMCTBOM KPEenneHns
Ha HEHanNPaBNeHHYK aHTeHHY-AWNoNbL
AnUHOR 61 MM,

YCTpOWCTBO KpenneHnsa BuiNOMIHEHO B
BUAE AuanekTpuyeckoin Tpybyatoin Ha-
cafiki, OXBaTbIBalOWen akTUBHLIN BUDpa-
TOp, C pPagMansHO OTXOOAWWMMUK OT Hee
AV3NEKTPUHECKUMI NNAcTUHaMK ON1A pas-
MELLeHWA naccueHbix BubpaTopoB. [pw
3TOM Yron mexay ABYMA WAEHTUYHBIMK
OWINEKTPWYECKUMKM NNACTUHAMKM MOXHO
W3MEHATL OT NOYTU HYNEBOro A0 Makcu-
ManeHoro.

B mecTtax pacnonoxeHuws QupexkTopos
NNacTWHbI COEAVHEHBI y3namu neperuba.
370 NoO3BONAET OAHOBPEMEHHO C M3Me-
HEHWEM YrNOBOro NONOXEHWA AUPEKTOpP-

cFMyR [} [we oo e [8
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HbIX CTPYKTYpP W3MEHATb PpaccTosHue
MEXAY UEHTpanbHbIM OUPEKTOPOM (Ha-
XOAAWMWMCS B HANPABNEHUW MAKCUMalb-
HOrO WM3Ny4eHWA) K aKkTuBHbIM Bubparto-
pom.

Ha puc. 7 aHTeHHa ¢ apantepom
n3obpaxeHa B NONOXEHWW, KOrpa pac-
CTOAHKME MeXaY akTUBHLIM BUOpaTopom mn
UEHTPaNsHLIM OUPEKTOPOM MWHUMAaNbHO
(Anarpamma HanpasNeHHOCTH Ha puc. 8).
Ha puc. 9 (anarpamma Ha puc. 10) ato
paccTosHuMe mMakcumanoHo. Ecnu aupek-
TOPHbIE CTPYKTYPELI pa3BefeHsl Ha Makcu-
MansHsli yron (puc. 11), gnarpamma Ha-
npasneHHoCcTH npuobpeTaer Bup, noka-
3aHHLIA Ha pue. 12,

MpocToTa peanusaumm 0AHOO U3 BO3-
MOXHbIX CNocoBoB M3roTOBNEHWS TaKoro
afanTtepa 3aknio4aeTcA B TOM, 4TO Ha-
cafky BbIKpawsalwT M3 NAOTHOW Bymaru.
Nopoinp€r, Hanpumep, BatMmad. BapuaHT
BLIKPOWKW NpUBEAEH Ha puc. 13. B otme-
YEHHBIX LWTPUXOBLIMW NIMHUAMWU MECTaX B
3aroTosBke AenawnT neperubbl U NUNKOK
NEeHTON KPensT AWPeKTOpbl M3 MegHow
nposonoku auametpom 0,5 Mm. Yyactku A
CK/IeMBaioT BMECTE, a Ha UX TOPLE NUNKOIA
NEHTON PUKCUPYIOT pednekTop 13 Takon

xe nposonokn. M3 yuactkos b, orpaHu-
YEHHbIX WTPUXNYHKTUPHBIMW NTUHUAMM,
GopmupyloT TpybKy, Haaesaemyld Ha
aKTMBHLIM pednekTop. nuHa atux yya-
CTKOB S JONXHa COOTBETCTBOBAThL NONO-
BUHE ONMHBLI OKPYXHOCTU aKTUBHOIro Bub-
paropa. [ina 6onee NpoYHOro KpenneHus
MOXHO TYro HageTb Ha akTUBHbIA Bubpa-
TOP CMEeunanbHO M3roTOBNEHHYIo Gymax-
HYHO TPYOKY, & yXKe K HEN NPUKNenTb y4acT-
k1 B pepxarens naccueHbIx BMOGpPaToOpPOBs.
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Yacbl C uamepeHuem
MeTeonapamMmeTpoB
n uutepodpemncom Ethernet

B. THUTUEB, r. XXeneanoropck KpacHosspckoro kpasi

B nuteparype 4acTo BCTPe4alTCH ONUCaHU MUKPOKOHTpOAaep-
HbIX YCTPOWCTE, UCMNOMbIYIOLWMNX A1 CBA3N C KOMNbLIOTEPOM UHTEP-
¢eiicel RS-232 n USB. Ho onu nozsonsaior obMmennsarscs nHpop-
Mauunen ToNbKO C O4HUM KOMMNbLIOTEPOM, NPUYEM HA HEM [OJIXKHO
6LITb ycTaHOBNEHO chneyManbHoe nporpamMmHoe obecnevyeHue.
OnuceiBaeMoe B cTaTbe yCTPOHCTBO UCNONb3YET A1 CBA3MN C BHELU-
HuM mupom uutepdeiic Ethernet, 4To faéT BO3MOXHOCTL O4HOBpE-
MEHHOro focTyna K HeMy Bcex abOHEHTOB JI0KanbHOM CeTH, B TOM
yucne nogknio4énneix 4yepes Wi-Fi, He3aBucumMo OT UCNOb3yEeMbiX
UMMM OnepaynoHHbIX CUCTEM. YnpasrneHune 4acamu NPoOU3BOJUTCS
yepe3s nons3osarensckunii Web-untepdgeiic.

l' pepnaraeMoe ycTponcTBO nNpeacTas-

naet coboit Hacel, AONONHEHHLIE W3-
MepuTenem Temnepartypel M atMocdep-
HOTO AABNEHUA U UMEIOLLIWE BO3MOXHOCTL
yNpaenATbe TPEMA MOLUHBIMWU WUCMONHU-
TenbHbiMKU ycTponcTeamMu. OHO nocTpoe-
HO MO MOAYNLHOMY MPUHLMMY U COCTOMT
M3 MUKPOKOHTPONNepHoro Gnoka ynpae-

NneHvs, ceetoavogHoro fnoka uHauka-
umK, otobBpaxauero CUMBONLI BLICOTOR
okono 110 MM, U CeTeBOro MMMNYNLCHOro
Bnoka nuTaHmsa.

Bnok ynpaeneHwa npeacrasnser co-
60 MUKPOKOHTPONNEPHLIA BEIYUCAUTEND,
Ha nnarte KOTOPOro KPOME MUKPOKOHTPON-
nepa uMelnTcs MUKPOCXemMa 4acoe peanb-

HOrO BPEMEHW 1 TPW ONTOWU30NMPOBAHHBIX
CUMWCTOPHBIX KNO4a ANA ynpasneHus
WCNONHUTENbHBIMKW yCeTponcTeamn. K Bbl-
YUCNUTENIO NOAKNIOYEHE! ABA rOTOBLIX
Moayns — uudpoBOI AATHMK OABNEHUNA
BMP180 [1] v Ethernet-koHTponnep Ha
6aze mukpocxemsl ENC28J60 [2].

Cxema BblHMCIMTENA nokasaHa Ha
puc. 1. MukpokoHTponnep ATmega32A-
AU (DD2) cesaaH Cc MUKPOCXEMOK 4acoB
peansHoro epemexHun DS1307ZN (DD1),
AATYMKOM  aTMOochepHOro pnaeneHwus
BMP180, noaknio4EHHBEIM K passémy XP2,
M patyMkamu Temnepatypel DS18B20,
NOAKMIOYEHHEIMK K pa3bémMy XP7. Kpowme
TOro, OH ONPaWWBAET KHOMKKX YNPaBAEHNA
SB1—SB4 unu pybnupyiowme nx KHOMKA
BLIHOCHOMO MynbTa yNpasneHus, NoaKo-
4EHHbIe K pasbémy XP3. Peaynetat pabo-
Tbl MUKPOKOHTPONNEpPa — nocnegoea-
TenbHLIA KOO ynpaBneHus GnoKoM uHou-
Kauuu, 008 NOAKNOHEHUS KOTOPOro cny-
*aT passembl XP8 u XP9. MUKPOKOHTPON-
nep obmenusaercs WHbOpmauuein c
KOHTponnepom uHTepdenca Ethernet,
NOAKMOYEHHBIM K pasbeémy XP4.

Pazbémel XS1 1 XP1 ucnons3yloTca
TONLKO BO Bpems oTnaaku Bnoka ynpasne-
HWA (COOTBETCTBEHHO ONA MOAa4M nuTa-
HWA W NPOrpaMMmUpoOBaHUA MUKDOKOHT-
ponnepa). MNpw 0bLi4HOI paboTe Gnok yn-
paeneHus nuTaeTca HanpsxeHuem +5 B,
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Puc. 3

nocTtynawowum ot 6noka uHOMKaUMKM Ha
0AMH 13 pasbeémos XP8 unu XP9. Ha pazb-
&m XP5 swiBeaeHbl Bxoasl ALM, a Ha pa3s-
em XP6 — Bxog v Beixon moayna USART
MWUKPOKOHTpONnepa. B paccmarpueae-
MOM BapuwaHTe yCTPOWCTBa 3TW Pa3beéMbl
HEe NCNoNb3YyTCS.

Cena3ab no uHTepdeiicy I°C ¢ aatumnkom
AABNEHWUA 1N YACAMMW PEANBHOI0 BPEMEHWN

n no uHTepdeiicy SPI ¢ Ethernet-koHT-
pPONNEPOM OPraHM30BaHa C MCNONbL30Ba-
HWEM BCTPOEHHBIX B MWKPOKOHTRONNER
nepudepuintHeix mogynen. MHtepdeitc
1-Wire pna CBA3W C aart4ukamMu temnepa-
TYPbl pPeanu3oBaH NporpamMmHo, NPUHEM
UMeeTcAa BO3MOXHOCTL paboTaTe Kak ¢
OOHWMM OATYMKOM, TaK U C HECKONLKMMK U
BbINOAHATE MX NOWUCK.

Ynpaenesme WUCNOAHWUTENbHbIMW YCT-
poicTBaMKM NPOM3BOAUTCA C MOMOLLBIO
cumuctopos VS1—VS3, ranbeaHu4ecku
pasBsi3aHHbIMKU  OT MUKPOKOHTPONnepa
ontpoxamun U1—U3.

Bce wuameHsemble napameTpbl yCT-
POMCTBA XPaHATCA B ONepaTUBHON 3Hep-
rOHE3aBUCMMOIN NamAT  MUKDPOCXEMbI
4acoB peankHoro BpemMeHu.

YepTéx nedaTHbiXx NPOBOAHWKOB NNaThl
BbINMCIUTENS M300paxeH Ha puc. 2. Bee
OHW HaxoOsTCs C OOHOW € CTOPOHLI, HO
AeTanM CMOHTWUPOBAHLI C ABYX CTOPOH CO-
rnacHo puc. 3. Co CTOPOHbLI NEYaTHbIX
NPOBOOHWKOB WMEIOTCH TpW NEepemMbiHKn
M3 M30NMPOBAHHOro npoeoaa. Han nnatoi
BBIWCIUTENA HA CTONKAX BLICOTOW 10 MM
3akpennéd mopgyne Ethernet-kontponne-
pa, CoOeAMHEHHLIN C pa3asemom XP4 xry-
TOM NpoBOAOE (puc. 4). Moayne patyvka
0aBNeHns HanasH HenocpeacTBeHHO Ha
WTbIpK pasvéma XP2.

Mocne cbopkun Ha BNOK ynpaeneHus no-
AAI0T NuTaHue Yepes pasbvém XS1. K pase-
émy XP1 noakno4arT nporpammMartop.
Mpexae ecero, B MUKPOKOHTPONNEP 3anu-
CeIBAKOT cNoBo koHdurypauun 0xD93F
(vHTepdenc SPI BkNWYEH, yCTaHOBNEH
nopor AeTeKTopa MOHWXEHWS Hanpsaxe-
HWUA nNuTaHuAa 4 B, TakToBbIA reHepartop
paboTaeT ¢ BHELHUM KBapUEBbIM PE30HA-
Topom). [anee nporpammy w3 daina
BU_CLK120.hex 3arpyxaiot 8o FLASH-na-
MATbL MUKDOKOHTPONNEpa.

MNMocne BbINONHEHWA Npoueaypbl Npo-
rpaMMMpoBaHUA  MOXHO COEAWHUTHL
Ethernet-paswém moayns ENC28J60-H c
ceTeeblM kKOmMyTatopom. o IP-appecy
192.168.10.222 yacsl CTaHYT AOCTYNHLIMW
ansa HTTP u ICMP aanpocoe. KoMnsioTep n
Yacel O0NXHBI BeITE B OOHOW NOOCETH.
Heobxoaumo nposeputs paborocnocob-
HOCTb CETeBROro uHTepdeica 3anpocom
Web-cTpaHuubl no ykasaHHOMY Beiwe
agpecy, a Takxe "NponuHroearts” 4acel
(NPOBEPUTL CKOPOCTL 0BMEHA NakeTamm),
3a0EePXKKM He O0/MKHbI NPpeBbiWwaTs 3 Mc.

MpoekT nporpammHoro obecnedeHus
AN MUKPOKOHTpONnepa 6noka ynpaene-
HWA COCTOMT U3 cneayowmx Hainos:

bmp180.c — ¢yHkuMKM ons paborsl C
OAaTYMKOM NaBNeHus;

counter.c — ¢yHKUMKM ona paboTel C
TanMmepamu;

ds1307.c — dyHkumMn pnsa pabortsl C
4acamMm PeansHOro BpeMeHu;

ds18x20.c — dyHkuMm gna paboTsl C
AaT4UKOM TEMHEDaTypr;

enc28j60.c — dyHkumMKn ana paboTsl ¢
KoHTponnepom Ethernet;

http.c — dyHKUMK, peanua3yowme Npo-
Tokon HTTP;

i2c.c — dyHKUMK, peanuayiolmne npo-
Tokon I°C;

lan.c — dyHKUMK, peanuaylowwe Npo-
Tokon TCP/IP;

led_displey.c — d&yHkuMn BbiBOAA
UHdopMaUMKM Ha UHOUKATOP;

main.c — rnaeHas GyHKUMA.

HacTtpoiika Bcex 3aneMeHToB nNporpam-
Mbl MPOW3BOAUTCA B 3ar0NOBOMHLIX daii-
Nax COOTBETCTBYIOWMX MNPOrpamMmmHbix
Moayneil. Hanpumep, OTKOppeKkTMpoOBas
3aronoBoYHbIR dainn lan.h, MoxHO name-
HUTL IP-agpec 4yacos.

MNpw crapte nporpamma Npou3soauT
WHWLUKWaNM3aumio NopToB BBOAA—ELIBOAA
MUKPOKOHTPONNEPA W NepudepuitHbIx
ycTpoicTe. locne 3atoro oHa HavuHaer



HEMPEepbIBHBIA  UWKNKUYe-
CKWA OMNpOC COCTOAHWA |
KHOMOK ynpasneHWA W Bbi-
BOA MHPOPMAUMK HA MHAW-
katop. 3anyckaeTtcs obpa- |
60TYMK CeTeBbIX 3anpocoe

Ethernet. Ona paBoTbl C
Web-cTpaHvuamm nenons-
3yetcs npotokon TCP/IP. B
npepgnaraeMom BapwaHTe
NpoOrpamMmel NPUHAMAKOTCA
TONLKO 3anpocbl Ha nopa-
knoyeHwe k nopTy 80, oc-
TanbHblE UTHOPWPYIOTCA.

B oTeeT Ha 3anpoc ycTa-
HOBKW CBSI3W 4acbl OTNpas-
NAT NaKeT C COAEPXUMbIM
Web-cTpaHuubl CBOBro MH-
Tepcdeiica (puc. 5). Ecnm
3anpoc coaepXuT napa- |
METPpbI, NepeaaBaembie me- |
Topom GET, npowucxogut |
o6paboTka NPUHATON WH-
dopmaumm 1 BbI3LIBAETCH NPOUEaypa,
BbINOMHAOWAA MONYHEHHYIO KOMaHAY W
dopmupytowasa otTeeT Ha Heé. Mocne 3To-
ro coefiMHeHWe pas3pbLiBaeTCA 00 HOBOro
3anpoca.

Cnepnyet oTMeTUTL, 4TO B OTNM4YME OT
npumMmepa, paccmoTpeHHoro B [3], oTeer
Ha 3anpoc nepefaeTcA He OAHMM, a
HECKONBbKUMK MHPOPMALMOHHBIMK Nake-
Tamu, 4TO OOCTMraeTcs WMCMoNb30BaHWEM
AMHAMUYECKOro onpepeneHus obbéma
HTML-uHdbopmaumu. MNpu aTom He Tpeby-
eTCH Cpasy yKkasbiBaTb e€ 0O6bEM, HO npwu

13/15

Puc. 4

3asepwexHnn nepepadn Web-ctpaHuubl
HeobxooumMo nepenaTtb NOcCnNenHuM nyc-
Toi nakeT. Takoe yCOBEpLIEHCTBOBaHWE
no3sonuNo cospaeaTte Honee CnoxHole
Web-cTpaHuus! ¢ Bonbwein nHpopmarme-
HOCTBIO M (PaKTU4ECKW CHANO OrpaHuye-
HWA no ux obveémy. B 3TomM cnydae oH
OrpaHuyeH Nuilb ODBLEMOM NamMATU MUK-
POKOHTpONNEepa.

YcTtanaBnuMBaTte HacTpanBaemble napa-
METPbl YacoB MOXHO Nbo Yepes Web-unH-
Tepdeic, nmbo € NOMOWBK KHOMOK Yyn-
pasneHuws. B nocnegHem cny4ae Heobxo-
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Puc. 5

OBHoBHTL

. OMMO HaxaTk Ha kHonky SB1
"SELECT". Yachl cTanyT ne-
peKnioyaTe pexumMel B cne-
Aylowein nocnenoBaTens-
HOCTW: YCTaHOBKa 4acos,
YCTAaHOBKA MWHYT, YCTaHOB-
Ka ApKOCTW, YyCTaHoBKa
nepuoaa CMeHbl NOKasaHui,
WHOMKAUWA TONbKO Aaene-
HWE, WHOWKAUWA TONbKO
TEeKyLero BpEMEHW, WHOW-
Kauua TONbkO Temnepary-
pbl. Ha whpaukatope 6Gyner
oTo6paxarbcs COOTBETCT-
Bylowmin napametp. [lpwu
nanbHewemM yaepxaHuau
KHOMkn SB1 mHamkaTop no-
racHer, 3aTem 4ackl nepeun-
OYT B PEXUM C UMKNWYECKon
cMmeHoin  oToBpaxaemoro
napametpa. [ns nameHeHus
napameTpoB B COOTBETCT-
BYIOLLEM pEXuMe npepHa-
3HaveHbl kHonkw SB2 "PLUS" w SB3
"MINUS". Knonka SB4 B paccmarpusae-
MOM BapwuaHTe nporpammbl HE WCMoNb-
3yeTcs.

YcraHoeka BynwunbHuka, ynpasneHwe
3BYKOBbIM CUrHanoM, ynpasneHue ucnon-
HWUTENbHBIMW YCTPOMCTBAMW BO3MOXHbI
ToNnkko 13 Web-uHTepdeiica.

NUTEPATYPA

1. BMP180 Digital pressure sensor. —
URL: http://ae-bst.resource.bosch.com/
media/products/dokumente/bmp 180/
BST-BMP180-DS000-09.pdf (02.10.14).

2. ENC28J60-H development board.
Users Manual. — URL: http://mail.olimex.
com/Products/Modules/Ethernet/
ENC28J60-H/resources/ENC28J60-H.
pdf (02.10.14).

3. NoaknioyeHe MUKPOKOHTpONNepa K
nokansHoW cetk: pabotaem c ENC28J60. —
URL: http://we.easyelectronics.ru/
electro-and-pc/podklyuchenie-
mikrokontrollera-k-lokalnoy-seti-
rabotaem-s-enc28j60.html (08.10.14).

(OxoHyanune cnegyer)

MOAYNbHAR PEKJIAMA
Yenoena cm. B "Pagwo”, 2014, Ne 3,¢. 7

Paguoperanu — noyToin
HmnynecHeie cTabunn3aropbl Ha-
npaxenua no 5 A— SCV0033. Ha anio-
MWHWEBOW NOANIOXKE 1 paanaTope.
SCV0033-ADJ-5A — perynupyemsii,
BHIXOAHOE HanpaxeHwe 1,2..37 B
SCV0033-12v-5A — 12 B
SCV0033-5V-5A — 5B
SCV0033-3.3V-5A — 3,3 B
Crabunusaropesl Ha 24 B:
SCV0033-24V-5A — 24 B,5 A
SCV0023-24V-3A — 24 B, 3 A
SCV0026-24V-2A — 24 B, 2 A
Papuopetanu noyton — www.ekits.ru

* * *

CTbiO COBMECTMMBINA ¢ 823578 Agilent.
Llena — 21 Teic. pyb.
www.signal.ru
Ten. (495) 788-40-67
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MNepexogHuk USB-GPIB, nonHo- |
|
|
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A. JIEKOMLIEB, r. Opén

Mpennaraemslii MHANKaATOP NPeAHa3Ha4YeH, B NepBYyIO o4Yepenb,
ANs [eMOHCTPayuuy 3KCNepuMeHTOB No pu3nke nNpu N3y4eHun Temsl
"CTpoernne atoma”, a Takxe A9 UCNONb30BAHUS HA 3aHATHUAX KPYX-

Ka 3aHUMaTenNsHON HayKH.

“YUIEeCTBYIOT AOBOMBHO MHOIO pasnuy-

‘HBIX MHOWKATOPOB pPaAnoakTWBHOMO
uanyyeHun, Hanpumep, [1—3]. Buibop
CXeMbl Npeanaraemoro nHavkaropa oby-
CNOBNEH, B NEPBYIO O4epedb, HEXenaHn-
€M CaMOCTOATENBHO W3roTaBnvMBaTh
TpaHchopMaTop M MCNONb30BaTe Aedun-
UMTHBIE AeTanu, a TakKe XenaHuem nony-
4UTb BO3MOXHO Gonee npoctoin npubop,
HO C FPOMKOWA 3BYKOBOW WHAMKaAUWER
nonNagaHua YacTulbl W3NYYeHWs B CYET-
yuk. Tak Kak vHauKaTop npeanonaraercs
WCNONbL30BaTh B MEPBYID o4yepenb ANA
OEMOHCTPaUMM 3KCNEPUMEHTOB B GKan-
4eckomM kabuHeTe, NPUHATO peleHue
oTkasatbca OT HaraperHoro nuTaHwva B
nonb3y CeTeBoro.

y4acTkamu doneri. Ha nnate, ackua koTo-
PO NOKa3aH Ha puc. 2, pasMmeLLeHsl ae-
Tanu BLICOKOBONLTHOrO BeINpaAMuTEns. Ha
nnare, u3obpaxeHHol Ha puc. 3, cobpaH
yCUNUTENb 3BYKOBOI 4acTOTHI.

B ka4ecTtee cornacywowero TpaHcdop-
matopa T1 NPUMEHEH roTOBLIIR ManoMoLL-
HBIWR CEeTEeBON NOHMXaWWA TpaHchopma-
TOp C BTOPWYHLIM HanpsxeHuem 6 B.
TpaHchopmatop T2 B3aT M3 HBnoka nuTa-
HMA kanbkynaTopa B3-24 C BLIXOAHLIM
HanpsxeHwem 4,5 B.

Auoast KO105I mMOXHO 3aMeHnTb apy-
VMU BBINPAMUTENEHBIMW AMOAAMKN C MaK-
CHUManbHbIM 0BPATHBEIM HANPAXEHWUEM HEe
meHee 600 B. Bmecto awvopoe [2266 B
OAaHHOM cny4Yae AOonyCckaeTCcd NPUMEeHWTb

Peanctopel R1, R4—R7 — MNT, R2 n
R3 — K9B-0,5. KonpeHcatopel C1, C2,
C6 —K73-17; C3—K73-11;C4,C5,C7 —
OKCUOHBIE UMMNOPTHBIE.

Cuétunkn CW-22I ucnonb3oBannck B
LWKONBHBLIX AEMOHCTPAUMOHHBIX MHOWKATO-
pax paoMoakTMBHOCTW. BmecTto artoro
CHETYMKA A0NYCTUMO NpumeHuts CTC-5
mnn CBM-20.

Buiknoyatens SA1 — moboro Tuna,
paccyvTaHHblil Ha paboyee HanpsxeHwe
250 B.

HanaxusaHue ycTpOWCTBA CBOAUTCSH K
noabopke peanctopos RS u R7 takumu,
41oBbl TOK KONNEKTopa TPaH3uCTOpOB
VT1 1 VT2 Bein npubnuantensHo 0,5 MA.
Mpw NpaeunbHO HanaxeHHoM ycunutene
vHAMKaATOp HavvHaeT pabortaTts cpa3sy.
Pepkwe nepuoduyeckme LWenyku cenpe-
TENLCTBYIOT O TOM, 4TO Npubop dukcupy-
eT eCTeCTBEHHbIA pafuaunoHHbIA GOH,
WCTOYHWMK KOTOPOrO — KOCMUYECKMWE Ny4n
W pacnaj, pagvoakTUBHbIX EMEHTOB, KO-
Topbie Bceraa B HeBONbLWIKMX KONMYEeCTBax
COAEepXKaTCcA B OKPYXaloWwen cpeae.

MpumeHEHHbIN cuéTynk CU-22I pearun-
pyeT Ha ramma- 1 Xxectkoe Beta-unany4e-
Hue. Ho anbda-pacnan Byaet obHapyxeH,
Tak Kak 3a peakvm WCKNIOYEHWEeM OH
conpoBoxaaeTtca 6eta- u raMma-manyye-
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Cxema npegnaraemoro uHgu- 70 , Huem. Takoi cueTymk nossonaer
katopa uaobpaxeHa Ha puc. 1. __! | nerko ycCTaHOBWTb, COOEPXWUT nwn
Beicokoe HanpsixeHwe, Heobxo- VD1 o | uccnenyembiii obpaseu papuoakTue-
aumoe ana pabotel c4ETHMKA O L S ) ® — | Hble anemeHTsl. Ecnn nopHectn K
leirepa BD1, nony4eHo u3 cete- & mHavkaTopy obpaseu, BewecTea, co-
BOro Hanpaxenua 220 B ¢ nomo- > © |  pepxawero Takue NpUMEcH, TO Yac-
LbIO BBINPAMUTENS G YABOEHWEM 2208 Z| ToTa wenukoe yeenwuutcs. o Heit
HanpsaxeHwa, cobpaHHoro Ha avo- c1 21 moxHo opueHTMpPOBOYHO oOLEHUTE
pax VD1, VD2 wn konpeHcaTtopax i AKTUBHOCTE MCTOMHUKE WOHWU3NPYIO-
C1—C3. BbinpamnenHoe Hanps- | =3 R2 LEro Many4eHus.
KeHue Ha obknankax KOHOeHcaTo- ) - Vb2 MNomewana mexay WCTOHHUKOM
pa C3 — okono 580 B. Oenutens FUA K "’*I‘B“S‘f M3NYY4EHWA U MHOWKATOPOM Nperpaaes
HanpsXeHna Ha peauctopax R2 n | i W3 pas3nuyHOro marepuana, MOXHO
R3 ymenbwaer ero po 350 B, c2 OUEHWTbL CTENEHb NOTIOWEeHWA M3ny-
HeobXoAUMbBIX ANA NUTAHWUA CHET- YEeHWs 3TUMKM maTepwanamu. Ha-
yuka. Kobm 1T1 npuMep, cnol gepeea TONWWHOR
DopmUpyembie CHETHUKOM UM- K obm. | T2 == RA O HECKONbKO CaHTUMETPOB 3aMETHOMo
nynbChl NOCTYNAaKOT Yepes corna- o (e Bl e CHMWXEHWA 4acTOThl LWENYKOB He AaéT,
cylowmin TpanHcdopmatop T1 Ha L a cnow cBWHUA ToNwMHOR 20 Mmm
BXO[, yCUNUTEeNs 3ByKOBOW 4acto- Pwuc. 2 nornowaeT OKONO NONOBMHLI ramma-
Thl HAa TpaHaucTopax VT1 w VT2, KBAHTOB.
cobpaHHoro no obuien3BecTHOW cxeme nobble KpeMHueBble auoabl 0bwero Ha- Ans 3KCNepuMeHTOB C WMHOWKATOPOM

(c™m., Hanpumep, [4]). TpoMKkorosopuTEnb
BA1 — 0,25I1-10 c conpoTrMBNeHnem 3BY-
KOBOW KaTywkw 8 OmM nnm nonobHulin Ma-
NIOMOLLHBIRA.

Detanwn npubopa pasmeleHsl B 0CHOB-
HOM Ha [ABYyX OOHOCTOPOHHWUX MEeYaTHBIX
nnarax u3 GoONLrMPOBaHHOIO CTEKNoTeK-
CTONWTA, U3rOTOBNEHHbIX METOO0M Bbipe-
3aHUS WMIONUPYIOLWKMX 3I330POB Mexay

3HaYEHMA.

TpanaucTtopsl VT1 1 VT2 — nwoboie 13
cepuin MMN39—MM42, MpuroaHsl Takxe
TPaH3uCTOPbLl CTPYKTYpbl N-p-n Cepui
MMN35—MMN38, KT315, HO B aToM cny4ae
HEeoBX0AMMO W3MEeHWTb Ha 0BpaTHYI
NONAPHOCTL NUTAHWUA YCUNUTENA, 8 Takxe
NONAPHOCTL BKIIOYEHWA OKCUMAHBIX KOH-
neHcatopos C4, C5, C7.

HEeoBX0AMM WCTOYHMK WOHW3MPYIOUWEro
uany4yeHna. M3 OOCTYNHbIX WCTOYHWKOB
ner4ye BCEro HaWTW COBOWHEHWS Kanws.
MockonbKY B NPMPOAHOM Kanuu ecTe Npu-
meck (okono 0,01 %) pagvoakTUBHOMO
kanwsa-40, To cam MeTann u ero coeauHe-
HWSA (HanpuMmep, XNopua, Kanus) uMmerT
3ameTHylo beTa-paaroakTUBHOCTL, Cylle-
CTBEHHO MPEBbLILAILWYID eCTeCTBEeHHbIN



dOoH. MOXHO Takxe aKCnepumMeHTUpPoBaThL
C pasanuyHbiMu 06pasuamMu ropHbIX No-
poa. OBGkIMHO NpMMecK ypaHa v TOpuA
WMMEKTCA B I'paHIATE.‘.

B BO3ayxe Bcerga npuMcyTCTBYET He-
DoNblIOE KONWMYECTBO PaavoakTMBHOIO
rasa pagoHa — npofykTa pacnaga ypaHa
u Topws. NMpoaykTel pacnana papoHa oce-
00T HA MbIIMHKaxX, KOTOPbLIE MOXHO No-
nbITaTbCA coBpaTh Ha Kakon-Hubyae me-
xaHuyecknin dunetp. Okono Takoro
GunbTpa MHOAWMKATOP ACMXKEeH nokasatk
NOBbILLEHWE YPOBHA paanauin. Mexanu-
YeckumMm GUNbTPOM MOXET CAYXUTL CNoi
BaTbl TONWWMHOW OKONO 1 CM, 0BEPHYTBIN
TkaHbto. DUNLTP HAOEBAIOT HA BCACKIBAKO-
wee OTBepcTWe nNbinecoca v NPOoroHawT
4yepes Hero Bo3ayx B tedexue 15...20 MuH.
Mocne 3Toro pagvoakTMBHOCTL GUNLTPA
BO3pacTET B 2—3 pa3a no CpaBHEHWIO C
ecTecTBeHHbIM ¢oHom. OnbiT cnenyer
NPOBOAUTE B MNNOXO NPOBETPUBAEMOM
nomMeweHun (Noagan, BaHHas KomHarta),
Kak W3BECTHO, PajioH ckannueaeTcs B

TakWx NomeweHuax. Hano 3ameTuTs, 4TO
OneIT coBEPWEHHO Be3onaceH, NOCKONBKY
AKTUBHOCTb MONYYEHHOr0 MCTOYHMKA He-
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senuka n4epes 30...45 MuH BO3BpaLLaeT-
CA K HOHOBOMY 3HAYEHWMIO.

ABTOMAT ynpaBfnieHUs AHEBHbIMU
XOA4O0BbIMU OFrHAMU aBTOMOOMNS

O. WIbWUH, r. KazaHb

Mpegnaraemoe ycTpoWCcTBO nNpenHazHaYyeHo A[N18 asToMaruye-
cKoro ynpasneHus paboroi yctaHoBAEeHHbIX Ha aBToMobune gHeB-
Hbix x0[08BbIX orHed (4X0). OHO PYHKUMOHUPYET B COOTBETCTBUN C
TexHnyeckumu TpeboBanHuamu k OXO, npegycmorpeHHbimu F'OCT
P-41.48-2004 [1], n BbinonHAeT cnegywlwine QyHKUNN: BKNIOYaeT
AXO0 npu zanycke v BbikNiOYaeT ux Npyu OCTaHOBKe ABUrarens agro-
mob6uns; eeikmovyaer X0 npu BkaoYeHun rabapuTHbix orHei (6.1mx-
Hero ceeta ¢ap); npegocraBageT BOAUTENIO aBTOMObBUIA BO3MOX-
HOCTb YCTaHaB/NBAThb AMAUTE/IbLHOCTb 3adepXKku BKkmwoyeHus OXO
nocne nycka aeurarens; obecneyuBaer BOAWUTENI0O BO3MOXHOCTH
KOHTpONupoBaTs pyHkyunoHuposaHue X0 u3 canoHa aesTomobuns c
MOMOLYBIO CBETOANWOAHOIrO MHAMKaTOpa.

peanaraemblii asTomar cesobogeH or
HenocTarka, NpUCYLLEero YyCTPOMNCTBRY,
onucaHHoMy B [2], — BO3MOXHOCTK
CamMonNpoOM3BONBHOIrO BbikKMoYeHna OXO

BO BpeMsA OBWXeHus aBTomobuns scneg-
CTBUE CHUXEHWS HanpaxeHus B ero BopT-
CeTW HWXe HEeKoTOpOro yposHsA. Hanpw-
Mep, NpW BKAIOYEHWM MOLHOTrO noTpe-

He ctout 3abbiBaTh, 4TO HEKOTOPbIE
AeTanu WHAMKaTopa Haxo0aATCA NOA BbICO-
kum  Hanpskenmem. [Moatomy nwboe
HapyleHue npaeun anekTpobes3onacHo-
cTW Npw paboTe ¢ HUM HeaONYCTUMO.

NNTEPATYPA

1. Qanunenxko B., Kovetoe H. B ny4ax
Bekkepena. — MogenwcT-koHcTpykTop, 1994,
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Hanpsxesne 8

Or pegaxumm TOoYKe

coefuHerns peancropos R2 w R3 HeolGxonwn-
MO MIMEPATEL NPUBOPOM C BXOOHBIM CONPO-
Tnenennem He mevee 100 MOm, wHave pe-

3yNeLTar naMmepeHna OyaeT CUNbHO 3aH¥eH.

OWUTENA aNeKTPoaHeprun Bo Bpema pabo-
Thl ABUraTens Ha MuUHUManbHbIX 0Bopo-
Tax.

Mo cpaBHEHWIO C YCTpOWCTBAMW NO-
AOBHOro HasHaveHWs, BhINONHEHHBIMKW Ha
OCHOBE MWUKPOKOHTponnepos [3, 4], B onu-
CblBAEMOM aBTOMAaTe wMcnonb3osaHa 6o0-
nee npocTaa anemeHTHas Hasa. Kpowme
TOro, B oTnu4re ot [4], um moxeT BbiTe
OCHAWEH npakTudeckn nwboi asToMo-
Gunk, a He Tonbko 0BOPYNOBaHHLIA 3nek-
TPOHHBIM CNKUAOMETPOM.

Cxema aBTomara ynpasnedus OXO
npeacrtaeneHa Ha puc. 1. KoHTakTel ero
konoaku XT1 cCOeAMHAIOT CO CNEQYIOWMMMN
ANEeKTPUHECKMMI Lensamin asTomobuns: 1
(+AKB) — € NNOCOBLIM BLIBOAOM akKyMy-
naTopHon Gatapew; 2 (+12 B) — c Bbi-
knwyatenem OHOPTOBOro HaNpPaXeHua
3amka saxuranuns; 3 (A0M) — c pat4mkom
naenenna macna; 4 (PCT) — c nuHuein
ynpaeneHws pene crtaprépa; 5 (0) — ¢
nAHWen nutaHua rabapuTHbIX OrHen
(BnuxHero ceeta ¢ap); 6 (-AKE) — ¢ mu-
HYCOBbIM BBIBOAOM AKKYMYNATOpPHOW Ga-
tapen ("maccoi” astomobuna), 7 u 8
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SJIEKTPOHUKA 3A PYJIEM

Ten, 607-88-18

Mpwém ctaten: mail@radio.ru
Bonpocs:: consult@radio.ru

PAOMO Ne 1, 2015

(OXO-N 1 OAXO-MN) — ¢ NMHUAMK NUTaHKWA
COOTBETCTBEHHO NeBbiX 1 npassix AX0.

Mpw 3amMkHyTOM BbIKNO4aTENE SA1 K
MOBOPOTE KNIOYa 3aXUraHus B NONOXeHne
"3axuraHme” Ha KOHTakT 2 konoakn XT1
nocTynaeT HanpsxeHwe BopTceTu asTo-
mobunga. OHO nNopaéTca Ha BXOO WHTEer-
paneHoro crabunuaatopa DA1, koTopbii
GhOpMUPYET HA CBOEM BbIXxoae cTabunnan-
poBaHHOe HanpRxeHue +5 B, Heobxoam-
moe anA paboTbl OCHOBHLIX Y3N0B YCTPOW-
cTea. KonpeHcatops C1, C2 crnaxumsaioT
nynbcaunm HanpaxeHna COOTBETCTBEHHO
Ha Bxode w Bbixoge ctabwnuaatopa. O
BKNIOYEeHW asTomarta ynpaenexusa OXO
CBMOETENbLCTBYET CBEYEHWE cBeToavoaa
HL3, pabouwii TOK KOTOPOro 3anaH peau-
cropom R23.

L
I

KoHaeHcatopa C3 (y4acTtok amMuTTep—
KonnekTop TpaHaucTtopa VT4, guopn VD4 n
peauctopel R12, R15) ofBecTovena.
Tpanauctopel VT1 1 VTS Takxe 3aKpbiThl,
NOCKONLKY HANPSDKEHWE HA KOHTaKTax 4 u
5 konopku XT1 oTCyTCTBYET.

HanpaxeHwe Ha HeWHBEPTWPYHLWEeM
BXOAEe kKomnapartopa Hanpsxenwa DA2,
nocTynawuiee ¢ AenuTens HanpsxkeHws
R18R19, npesbillaeT HaNPAXeHWe Ha ero
WHBEPTUPYIOLLEeM Bxoae, nogasaemoe c
xoHpeHcatopa C3, BcneAcTBue 4ero Ha
BbIxoAe komnapatopa DA2 yctaHaenuea-
eTCA BLICOKWIA YPOBEHb HanpsikeHWs. MNpu
3TOM TpaHaucTopbl VT7 1 VT8 3akpbiTh,
obmoTka pene K1 obectoyeHa, ero KoH-
TakTel K1.1 pasoMkHyThl, HaNpaxeHne Ha
KoHTakTax 7 v 8 konoakn XT1 OTCYTCTBYET.

140

OTKPbLIT U Yepe3 TOKOOrpaHU4uBaKLWKNA
peauctop R14 wyHTUpyeT koHpeHcaTtop
C3, B peaynstate 4ero HanpsxeHwe Ha
3TOM KOHAEHCATOpe B MOMEHT Nnycka asu-
ratens CTapTépomM NpakTU4ecKW PasBHO
Hyno. OTCYTCTBME HaNPAXEHWS Ha KOH-
AeHcarope C3 npw nycke asuratens noa-
sonseTt chopMrpoBaTh 3a0ePXKKY BKAOYE-
Hua OXO cTtabunebHOW DNWTENBHOCTH, He
3aBMCALLER OT NPOQONXMTENLEHOCTW pa-
60Tbl ABWraTens, NpeawecTByowen mMo-
MEHTY Ero HOBOIrO Mycka (Hanpumep, nNpu
CaMOnpoM3BONLHOM OCTaHOBKe ABurarte-
N9 NOCNEe HeNPOAONKUTENBHOW PaboThl).
Mocne 3anycka pBuratens U npekpa-
weHua paboTel cTapTépa HanpaxeHwe
GopTceTn Ha kOHTaKT 4 konogku XT1 He
nogaeTca, BCNeoCcTBMe 4ero Tpad3ucTop
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B Takom nNonoXeHun KNoYa 3axuraHua
KOHTaKThl faTyvka JaBneHnsa macna, ycra-
HOBNEHHOrO Ha ABWraTene, 3amKHyThb.
Moatomy HanpaxeHwe Ha KoHTakTe 3
kononku XT1 pasHo Hynw. B pesynerate
3TOr0 ANEeKTPOHHbLIE KNKDYKM HA TPAH3WCTO-
pax VT3 1 VT4 3akpbiTel, a Uenb 3apsakun
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AXO BbikNOYeHbl, a ceeToamoas HL1 wu
HL2 He cBeTATCH.

Mpw noBopoTe knw4a 3axXuraHnsa B
nonoxeHwe "MNyck” ¢ NUHWK NUTaHWA pene
cTapTépa Ha KOHTakT 4 konoaku XT1 noaa-
&Tca HanpsaxeHwe GopTtceTu. MNMoatomy BO
Bpems paboTkl cTapTépa TpadaucTop VTS5

VTS5 sakpeigaetca. Juop VD3 npenatcTey-
eT NpoxoxaeHwto Ha Ha3y TpaHaucTopa
VTS oTpuuaTensHbiX MMMNYNLCOB Hanpsxe-
HWSI camMoMHAayKuMK 0BMOTKW pene cTap-
TEpa, NpenoxpaHAs 3aTUM 3MWUTTEPHLINA
nepexop, Tpadancropa V15 oT BO3MOXHO-
ro npobos.



MNpwu paboTatouem peuraTene KOHTak-
Thl AATHMKA AABNEHWA MACNa Pa3MbIKaloT-
CA, B peaynkTare 4ero Ha KOHTPONbHYIO
namny AaBNeHUA Macna, PacnonoXeHHY
Ha NpWBOPHOM WKMTKE aBTOMOGMNA, U Ha
KOHTakT 3 konoaku XT1 nocTynaeT Hanps-
*eHue GopTceTw. MNpw aTOM TPaH3WCTOPLI
VT3 v VT4 oTKpIBAIOTCA, 8 KOHABHCATOP
C3 Ha4vHaeT 3apsxaTbCA TOKOM, NpoTe-
Kalowum 4Yepes y4acToK 3MWUTTep—KOn-
nekrtop TpaHauctopa VT4, oTKpLITeIA anon,
VD4 n peauctopel R12, R15.

Korpa HanpsxeHwe Ha kOoHOeHcaTope
C3 pocturaert HanpaxeHus cpabaTeiBaHua
komnapartopa DA2, Ha ero ewixoae nose-
NAGTCA HaNpAXeHWe HU3KOro YpoBHA, B
pesyneTarte 4ero TpaHauctTopsl VI7 1 VT8
oTkpeIBaloTCH, pene K1 cpabateiBaeTt, npu
3TOM ero KOHTakThl K1.1 3amMbikaioT uenb
nutadna OX0 1 oHKW BKNDYAKIOTCH.

Mockoneky AOXO — OTHOCWUTENBLHO
MOLLHbIA NOTPebUTENL BNEeKTPOaHeprun, a
ANA NoA3apaakn akkymynatopHon 6ara-
pewn oT reHepartopa astomobuna nocne
nycka asurartens ctapTépom Heobxognmo
HEKOTOpOEe Bpems, aBTomart 3afepXxvBaeT
WX BKNIOYEHWE nocne nycka. [nutenb-
HOCTb 3TOW 3a0epXkn MOXeT DblTh ycTa-
HOBNeHa B WHTepsane ot 5 0o 45c¢ (no
YCMOTPEHWIO BOAMTENS) C NOMOLLBIO Ne-
pemenHoro peauctopa R15.

MNpw BkNto4EHHLIX X0 Tok, noTpebnae-
MbIA UMW 1 NPOTEKAWKMA OT NNKCOBOro
BbIBOAA akKymynaTopHoi Barapew aeTo-
Mobuna yepea koHTakT 1 konopkw XT1,
nnaekyo Bctasky FU1 wn koHTakTel pene
K1.1, cospaét Ha puopax VD1 1 VDS nape-
HWE HanpsaAxeHws, O0cTaTtovyHoe ANs OT-
KPbIBAHWA W HACBILWEHWA repMaHueBblx
TpaHancTopos VT2 n VT6. 310 Bbi3biBAET
npoTekaHne Toka vepes peauctopsl R11,
R24 v ceetoguoabl HL1 1 HL2, cBeveHune
KOTOPbIX WHOOPMUPYET BOAMTENS O HOP-
ManbHOM GYHKLMOHMPOBAHWUW COOTBETCT-
BEHHO npaeoro w nesoro OXO. MNpw ot-
cyTcTBuM Toka B uenu OXO nageHue
HanpsXxeHWa Ha COOTBETCTBYIOLWMX AWUO-
fax VD1 n VD5 oTtcyTcTeyeT, Noatomy
TpaHaucTopbl VT2 1 VT6 ocTarTcs 3akpbl-
TeiMK 1 ceeToamoasl HL1 1 HLZ He ceeTaT-
cq. Mpy aBapuitHOM 3amblKaHuy B UEnn
OXO neperopaeTt nnaekaa sctaeka FU1 u
oba ceetoamona HL1, HL2 racHyT.

Mpu BKNO4EHWU rabapuTHBIX OrHei
(BnuxHero ceeta dap) Ha KOHTakT 5 Ko-
nopkun XP1 noctynaet HanpsixkeHue 6opT-
ceTn, BCneacTeune 4ero TpaHawctop VT
OTKpbLIBAETCH W NOAKAIOHABT Yepes pesnc-
Top R16 Bxog ctpobuposanus S komnapa-
Topa DA2 k o6uiemy npoeoay. B peaynsra-
T€ 3TOr0 BbIXOAHOE HaMpsXXeHwe Komna-
patopa DAZ2 ycTaHaeBnuBaeTCcA Ha BbICO-
KOM YPOBHE He3aBMCMMO OT 3HAaKa pasHo-
CTW ero BXOOHLIX CWrHanoB, BCneacTBue
yero TpaHaucTtopbl VT7, VT8 3akpeiBaioT-
ca, obmotka pene K1 obectoymBaeTcs,
ero koHtaktel K1.1 paambikalotcs, npu
atom OXO swiknoyawoTes. Auon VD7 3a-
wuuaeT TpaHancTop VT8 oT BO3MOXHOMO
NpoBos UMNyNbLCaMn HanNpPAXeHUsa camo-
nHAykUMk oomoTky pene K1. Mpu Beiknio-
YeHun rabapuTHeix orHen (BnuxHero cee-
Ta ¢ap) AXO BHOBb BKNIOHAKOTCSA.

Mocne ocTaHOBKW ABUraTeNsa KOHTaKTbI
AaTyuKa OaBneHvus Macna 3amblKalTcs, B
peaynbTate Yero HanpsaXeHwe Ha KoHTak-
Te 3 konogkw XT1 cTaHOBMTCA paBHBIM
HYMIO, NpK 3TOM TpanaucTopbl VT3 n VT4
3aKpLIBAIOTCA W UENb 3apAaKkKu KOHAeHca-

Topa C3 obectoumsaerca. KongeHcatop
C3 HauyvHaeT paspaxaTtbCa 4Yepes peau-
ctop R13, oTkpeiTeiid anoa VD2 1 3aMkHY-
Tble KOHTaKThl AaT4Mka AasneHns macna.
Korpa Hanpsxenwe Ha koHpgeHcatope C3
focTuvraeT nopora cpabaTtbiBaHUA komMna-
patopa DA2, Ha ero Bbixope NOsBnsSeTca
HanpsXeHne BLICOKOro YpoBHA. B peaynb-
Tate aToro TpaHaucTopwel VT7 u VT8 3a-
kpeiBaoTced, obmotka pene K1 obecto-
YMBAETCA, ero KOHTakThl K1.1 pasmelkaioT-
ca, npym atom OXO swiknouatoTtca. lNpu
NONHOCTBIO 3apPAXEHHOM KOHAEeHcaTope
C3 ponuTenbHOCTb 3a0epXKKW BbIKMIOYEHWNS
X0 nocne octaHOBKW ABUratens — npu-
6nuantensHo 30 c.

CnenyeT 3ameTuTk, 4To npu pabote
OBWraTens Ha manbix oBopoTax, korna
BO3MOXHO KPaTKOBPEMEHHOE 3amblKaHue
KOHTAKTOB J[Aartymka p[OaenedHwa macna,
Ccamonpou3BonLHOro Beiknio4eHua X0 so
BpeMA OBWMXEeHWa asTomobuns He npo-
WUCXOAMT, MOCKONBLKY B 3TOM Cly4ae KOH-
pexHcatop C3 He ycneeaeT paspsamTbes
00 HanpaxeHusa cpabaTtbiBaHWa Komnapa-
Topa DA2.

Mpu pasomkHyTOM Bblikno4atene SA1
YCTPOWCTBO OTKN4aetTca oT GopToBoi
cetn asTomobuna, npu 3TOM CBETOAMOA,
HL3 racHet, a koHpeHcatop C3 6eicTpo
paspsxaeTrcs 4yepe3 OTKpbIBLUWIACA AuoA,
VD6, npepoTeBpawas npoTekaHwe Toka
Yyepes MHBEPTUPYIOWWMIA BXOM, KOMMAapaTo-
pa DA2 npu OTKNIOYEHHOM NMUTAHKM,

BoneblWKWHCTBO AeTanein onuceiBaemo-
ro yCTpOWCTBa CMOHTMPOBAHLI HA neyar-
HOM nnate u3 GonNbrMpoBaHHOro ¢ 04HON
CTOPOHbLI CTEKNOTEeKCTONUTa TONWMHOW
1,5 Mm. HepTéx 31O NnaTel NPeacTaBneH
Ha puc. 2. OHa nomeuieHa B Kkopnyc, 06-
pasoBaHHbliA ABYMA MN-06pas3HbIMKU mMeTan-
nuyeckMmin nnactuHamu. Ha nepegHeit
naHenM Kopnyca yCTaHOBMNEHbl BLIKNOYa-
Tens SA1, nepemeHHulit peanctop R15 u
ceeToguonbl HL1—HL3. Ha ero 3agHei
naHenu ycTaHoBAEeHbl KOHTAKTHan konoaka
XT1 v pepxartens nnaskon Bcraeku FU1.
YCTpONCTBO pasMeleHo B CanoHe asTo-
mobuna, BBNM3K nepeknoyaTenein ynpae-
NeHWA ero CBeTOBLIMK npuﬁopamm,

Mukpocxemy KP142EHSA MoOXHO 3ame-
HUTb UMMOPTHBIM aHanorom cepun 7805.
BwmecTto komnapatopa K554CA3A MOXHO
uwcnonb3oeate K554CA36, K521CAS3,
521CA3 unu MX WMNOPTHLIA aHanor
LM311.

Tpanaunctopbl KT5020 1 KTS03I moryT
ObITb 3aMeHeHbl TPaH3MCTOPaMKn ITUX Ke
Cepui WM APYrMMA C aHanoru4HbIMu
napameTpamu. Tpanauctop KT815I mox-
HO 3aMEHWTb TakUM Xe ¢ Apyrumu BykeeH-
HbIMW MHAOEKCaMu uniu nbbiM  cepun
KT817.

Bmecto TpaH3ucTtopoe MM42B npu-
rogHel Opyrue repmaHvesble TPaH3ucTo-
PBl ATOW Xe cepun unu cepuin MMN25,
MMN26. Ouoab KA5226 3ameHsioTca Ha
KAS522A unu apyrue manomoLLHble Kpem-
HWEeBble AWOAblI, HAanpuMep, U3 cepui
KO102, KA521, 0220, 0223. 3aMeHnTb
avoapl KA213A MOXHO Ouogamu TOW xe
cepun unn cepun 20213, Ceertoanonb!
noAonAayT NobLIE NOAXOOALLEN APKOCTA K
LBETA CBEYEHMS.

OkcuiaHbIe KOHABHCATOPBI WCMNONL30-
BaHbl TauTanoBble K53-16. MocTosHHbIE
peauctopel — C2-33, KOTOpLIE MOXHO
3ameHnTb Ha C2-23, M/T 1 aHanoruyHbIe.
NMepemeHHsIn peauctop R15 — CN4-1.

Pene K1 — asTomobunsHoe 98.3747-111.
B kadectee SA1 nNpuUMeHEH raneTHbIA
nepexntoyatens Mr3-2M4H. Noponpyt
Takxke MIK-2M4H, NIT-2N4H v apyrve
nonobHbie.

Ha aeTomobune agropa ycTaHOBNEHb!
ceetoguoanbie  [XO LED72  dupmel
"Torino”. OHW noTtpeBnaT or BopTOBOWM
ceTn asTomobuna Tok He Bonee 1 A. Ecnun
asromobune ocHaweH Honee MOLHbIMUK
AXO, Hanpumep, C ranoreHHeIMKM naMna-
MK Hakanueauua, anoab VD1 v VD5 peko-
MEeHAyeTCs YCTaHOBMTL Ha TennooTBop,
paccenBalWmii - HeobBxoauMylD  MOLL-
HOCTL. [pw aTom nnaekaa secTtaeka FU1
OON¥HA WMMeTb COOTBEeTCTBYHWWA TOK
cpabaTtbiBaHns.

Mpu ucnpaeHbix petanax v Gesowwn-
HO4YHOM MOHTAXe OMUCAaHHbIA asToOMaT
ynpasnenus [1XO B HaNaxuBaHum He HyxX-
naertcs.

NUTEPATYPA

1. AX0. TpeGosaHua MOCT k AHEBHBIM X000~
BeiM ordam. — URL: http://adrl.ucoz.ru/publ/
dkho_trebowvanija_gost_k_dnevnym_khodovym _
ognjam/1-1-0-1({23.10.14),

2. Donrogpoe A. ABTOMATUHECKMIA BKKOYA-
TENL/BLIKMNIDYATEN NPOTUBOTYMAHHLIX dap, —
Panuo, 2011, Ne 5, ¢. 43, 44.

3. Cypoe B. ABTOMAT YNpaeneHWs OHEBHbL-
MK XDA0BbIMW OrHAMKM. — Papwno, 2012, Ne 1,
c. 45, 46.

4. AGpamoBuy A. ABTOMAT BKNOYEHUN
aBTOMODMNBHBIX dap W rabapuTHeIX OrHeRn. —
Panwo, 2013, Ne 3, ¢. 40, 41.

HOBbIE HABOPbI
Ha POCCUMACKOM pbiHke !
Cebiwe 200 mogenei !

Ona poma, 6uaHeca u opuca.
8-495-545-92-41
WWW.RADIO-KIT.RU

— Mosbiwawwmin DC-DC perynu-
pyembiii npeoBpas3osatens Hanpsxe-
Hua RPOO5 3,5..30B => 4..30B
(5 A) — 642 pyb.

— Moayns RP002. Perynupyembiii
MMNYNBLCHBIM cTabunu3aTop Hanpsaxe-
Hua (1,5...35 B; 0...3 A) — 250 py6.

— PapwokoHcTpykTop RK226. USB
K-L-line apanTtep — 740 py6.

— PapwokoHcTpykTop RP118. Na-
bopaTopHbIA 6nok nuTaHus
(U=0...30 B; I,=3 A) — 475 pyb.

— PapuokoHcTpyktop RP238. 3a-
pAAHOE YCTPOWCTBO AONs NUTUEBbLIX
akkymynatopos — 200 py6.

— Moayne RP212. Perynupyemblit
cTabunmaaTop Hanpsxkenus 3...27 B,
10 A — 300 py6.

— Moayns RP216M. Perynatop
MOLWHOCTU CUMMCTOPHBIA (1 kBT
220 B) — 300 py6.

— Moayne RF004. Paguomopnyns
CTepeonpuémHIKa BewarensHoro YKB
FM pawuanazona 50...115 MIuy —
200 py6.

* * *

Mnater AUMN/UAMN pgna wue PCI,
cPCl, PCle n USB, no 24 pa3psagos v
2000 Mru,

www.signal.ru
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3apsnoHoe YCTPOUCTBO
aBTOMOOUNIBHOW aKKYMYJISTOPHOM

OaTtapeu
A. YEPHSIHCKWMN, r. BpsHck

ABTOp npeanaraer cBOIO HOBYIO pa3paboTky 3apsAHOro ycTpoii-
cTBa ANns aBTOMOGMNBLHONW akkymynsaTopHoi 6arapeun. OT npeasiay-
Lero BApMaHTa ero oTanyaeT 6onbLnii 3apaaHblii TOK, aBToMaTuye-

CKOe orpaHuYeHue HanpsaxXeHuwa 3apsagku,

npegorepaijaloujee

nepes3apsaky akKymysasaTOpPOB M no3sonsoujee oceobogurs onepa-
TOpa OT NOCTOSAHHOIrO KOHTPOJIA 3a 3TUM NPOLEeccoMm, a TaKXxe BO3-
MOXHOCTBL 3apsxartb ABe 6atapeu HanpsixeHunem 12 B, Bkno4YéHHbIE
nocnenoBarenbLHo, Uan ogHy — 24 B.

aborta sapapgHoro yctpoucTtea (3Y)

OCHOBaHa Ha W3BECTHOM NpuUHUWMNE
©$a30B0ro PerynMpoBaHng HanpaxeHus.
3a ocHoBy B3AT0 3Y, paspaboraHHoe
MHOIO paHee u onybnukoBaHHOE B
"Papwo”, 2013, Ne 12, c. 38, 39. Makcmu-
ManbHLIA TOK 3apAaakn yBenuyed oo 15 A,
BBENEHLI ABA pexMMa 3apaaku: ana 6a-
Tapeit HanpsixeHuem 12 n 24 B v orpa-
HUYEHWE MaKCUMaNbHOro HanpsaXeHus

3apanku. Huxe OCHOBHOE BHWMaHWeE
bynet yoenexdo otnudmam 3Y ot onybnu-
koBaHHOro paHee, OctasneHsl 6e3 BHA-
MaHWA Kak NpuHumMn paboTel, Tak U onu-
caHwe Hanapgku YycTpowcTea, pac-
CMOTpPeHHble NoApobHO B nNpeabiayulen
craTbe.

Cxema 3Y npuBepeHa Ha pwmc. 1.
Cvnosoi ynpasnsaiowmin 3NeMeHT — Tpu-
HWCTOP, 3aMEeHEH MOLLHLIM MONEBbLIM

TpaHaucTopom VT2 SPW47NGE0. CocTos-
HUeM TpaH3ucTopa (OTKPLIT/3aKpbiT)
Takxe ynpaenaer komnapatop, cobpaH-
Hblit Ha OY DA2.2, Ho ynpaBneHue npo-
ncxonuT vepe3 ontpod U1 v nHBepTu-
pPYOWMWA gpaiiBep Ha cneuwannanpoBaH-
HOW mMukpocxeme DA3 IR4426. NameHus-
WascA CMNoBaA 4acTe B pabote umeert
0CODEHHOCTbL: Kaxaas 4acTe NONYNepuo-
[a CeTeBOro HanpsXeHWA NpukNaabLIBa-
eTcA K nepewW4HO 0BMOTKE CunoBOro
TpaHcdopmatopa VT2 He ¢ onpepenéx-
HOrO 3Ha4YeHWsa W A0 HYNA (kak paHee), a
MMEET HEKOTOPLI Npeagen no AnUTeNb-
HOCTW, OBYCNOBNEHHbIA LMKNaMK nepeaa-
paaky koHpeHcatopa C6 B ycTpoiicTee
yNpaeneHusa 0T CUrHanoB C BbiXOOa KOM-
napartopa Ha OY DA2.1. OnHako 3Tta oco-
6eHHOCTE He BHOCUT 3ameTHbiX NOTepb
npw pabote 3Y.

B ycTpoicTee NpUMEHEH OrpaHu4n-
Tenb cTeneHwn 3apsakvw batapew, BbINON-
HeHHbilt Ha QY DA4. Bnaropaps atomy
y3ny Hanu4ue BONLTMETPA nepecTano
ObiTe HeoBXx0AMMOCTLID. Kpome Toro, B
npouecce 3apsakyM He TpebyeTcs nocTo-
AHHbLIIA BU3YyanbHbIA KOHTPONb 3HAYEHWIA
3apANHOro TOKA W HAMNPAXEHWA Ha 3aXW-
max bartapen. Mpu 3apagke nNo AoCTUXe-
HWW HEKOTOPOro 3Ha4YeHWs HanpaxXeHus
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Ha 3axumax TOK 3apagku
Ha4uMHaeT nNagaTb, He aa-
Basi TeM cambim BaTtapee
nepesapagutecd. Ypo-
BEHb MakCMManbHOro Ha-
NpsXeHUa onpeaenseTcs
PE3UCTMBHBIMW Oenute-
namu R4RS5 n RER7. fe-
nutens R6R7 eeepéH ans
3apsokv ofiHown Datapewn
Ha 12 B, a R4R5 — pByx,
BKNIOYEHHbLIX nNocnenoea-
TenbHO, WNKU OJHON Ha
24 B (Takue Gatapew ycTa-
HOBNEHbI, HANpUMep, B
asTomobunax "KamA3").
Hanpsxenue 3agaioT no-
NOXEHUAMW NepeknoyaTe-
na SA2 "12 B" nnu "24 B"
A0 Havana 3apapku.

YeenuyeHuwe Hanpsaxenusa bHonee
YCTAaHOBNEHHOIrO NPUBOAWUT K yBENu-
YEHWIO HanpsKEHWR Ha HEWHBEPTU-
pyowem sxone OY DA4, a 3HauuT, u
Ha ero BbiXOAEe, K KOTOPOMY NOOKMO-
YEH nepemeHHbI peancTop R2. YacTs
3TOM0 HaNpPAXEeHWs ¢ OBWXKA nepe-
MEHHOr0 peawcTopa nocTynaeTr Ha
vHBepTUpYlowwmin Bxon OY DA2.2 yana
CPaBHEHWH, a HA HEWHBEPTUPYIOLLUA
exon OY noctynaetr nunoobpasHoe
HanpsxeHue, lMockoneky OY y3na
cpasHeHus paboTaer kak Komnapa-
TOp, YBENWYEHWE HaNpsXeHwsa Ha
WHBEPTUPYIOLLEM BXOOE NpUBeneT K
TOMY, 4TO Ha ero BLIXOAE NPAMOYronb-
Hble MMMNYNbChl, YNPABNAKWWE Bpe-
MEHEM OTKPLITOTO COCTOSHWA Mofe-
BOro TpaHaucTtopa VT2, ctaHyT Kopo-
ye. B peaynsrarte TOK 3apagku yMeHb-
LWWTCA, a HanpAXeHue BepHEBTCH K
YCTaHOBNEHHOMY 3HAYEHWHOD.

Mpy ykasaHHbIX HA CXeMe 3Hauqe-
HWAX COMNPOTMBNEHWIA PE3UCTUBHBLIX
[enuTenen HanpsaxXeHwe Ha4ana orpa-
HWYEHWA TOKA COCTABMAET MPUMEPHO
14,4 wnn 28,8 B COOTBETCTBEHHO.
OanbHeRWWin pocT HANpPsXeHWA npu
3apsake orpaHuyeH yposHem 14,5 unm
29 B, nOCKONbKY TOK 3apagku npw
3TOM YMEHLIIWMTCA 00 HYNA 3a CHET
nenctena OOC yepes yzen Ha OY DA4.

Ha npakTuike TOK yMeHbILaeTCs Ao
HEKOTOPOro MWHWMAanNbHOro 3Hadve-
HWA, NO KOTOPOMY CYOST O npekpa-
weHnn 3apsaku. Tak, Nnpu nageHun
3apsanoro Ttoka ao 0,2...0,5 A BO
Bpems 3apaaki Gartapen EMKOCTbIO
50...60 A4 eé& MOXHO cuymTaTbh NoOn-
HOCThIO 3apsaxeHHol. KOHeYHo, TO4HO
YCTAHOBWUTL CTENEHb 3aPAXEHHOCTH
HaTtapeu MOXHO, NWLUbL U3MEPWB apeo-
METPOM NAOTHOCTb 3NEKTPONUTA B €€
"BaHkax”.

B 3Y npumeHeH ceTesoi TpaHc-
dopmatop T1 TNMN271-220-50. B ka-
4ecTee BTOPWYHBLIX OBMOTOK WC-
NonbL30BaHbl ABE UMeLecs obmMoT-
K C BIXOOHBIMK HANpaxeHuamn 10 B

(Ha puc. 1 — obmoTku Il 1 IV) n ogHa ¢
Hanpsxednem 5B (Ha puc. 1 — 06-
moTka lll). Cunosoi TpaHcdopmarop

T2 — OCM1-0,63. CeTeBoi BbiknioHa-
Tens SA1 — pokepHoro TWna ¢ noa-
CBETKOW, Hanpumep, cepun ISR. Me-
pekniodatens SA2 — nwbon. Pazbém
X1 — MF-2x8 (MF16). Bunky pasbéma
MOXHO BbINaaTb W3 HeWcnpaeBHON
maTtepuHckon nnatel MK, a posertky c
NPoOBOOAMMWM HYXHOW ANWHBI — OT
6noka nutanna MK. JIMwHre KOHTakK Tkl
pa3béma cnegyeTr yaoanuts ¢ 0Bomx
KPaER NOpPoBHY, a NUWHWE dparMeHTsl
NNacTMaccoBOro Kopnyca cpesaTth
OCTPBIM HOXOM. Tpu aTOoM 3awlénka-
dUKCaToOp OCTEHETCS B LEHTPE Kopny-
ca. Pazwem X2 — WF6 vnu nogobHbin
C PacCcTOAHUAMKW MEXAY KOHTaKTamu
2,56 mm.

Bnok ynpasneHua cobpaH Ha of-
HOCTOPOHHEW neYyaTHoW nnate wu3
GONLrMpoOBaHHOrO CTEKNOTEKCTONMTA
paamepamun 112x76 mm, Yepréx ne-
4aTHOW NNatel U pacnonoxeHwe ane-
MEHTOB Ha HEelW NokKasaHbl Ha puc. 2.

KoncTpykTtueHo 3Y paamelieHo B
Kopnyce nogxopsawunx pasmepoe. Ha
waccw 3akpennaoT oba TpaHchopma-
TOpa, TeNnNoOTBOA C MOLLHLIMK Anoaa-
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mu VD5—VD8 n Tenno-
OTBOM, NOLA NONEBO TpaH-
auctop VT2 wu pguoaHblia
mocT VD12. KoHTakTHble
NOBEPXHOCTH WM30NMPOBa-
Hbl  TENNONPOBOSALLNMK
npoknagkamu. [naty c
6nokom ynpaenedus ycta-
HaBNWBAKT BEepPTUKaANbLHO
Ha [IByX CTOWKax Tak, 4TobbI
obecneynTs TENNOBOW KOH-
TakT TpaH3ucTopa v auoa-
HOro MOCTa C WX TennooT-
Boaom (puc. 3). Ha tenno-
OTBOJ, CO CTOPOHbI, NPOTK-
BOMOMIOXHOW 3aKpenneéH-
HbIM Ha HEM 3nemeHTam,
Ong nyywero oxnaxagHus
B peXWmMe MAKCMManbHON
MOLLIHOCTW YCTaHOBNEH He-
Bonewon seHTuUnaTop (Ha
CXeme He NokasaH), Hanpu-
mep, nenonsayemslia 8 MK.
Hanpotue BeHTUNATOpPAa NO
nnowanu, onpegensemoi
ero OuameTpom, B KOXyxe
Kopnyca chepyeTt HacBep-
NTh OTBEPCTUA.
Heobxogumo OTMETUTHL
HEKOTOpbIe 0COBeHHOCTH B
pabote 3Y. Bo-nepebix,
noneITka onepaTopomM py4d-
KOW NepemMeHHOoro peswc-

HOBUWHKA! MNpuGop Ana TeECTUPOBAHWA 3NEKTPOHHbLIX KOMIMO-
HEHTOB (TPaH3WCTOPbl, AWOOb!, TUPWUCTOPbL!, KOHAEHCATOPSI, pe-
3UCTOPLI, MHAYKTMBHOCTK 1 Ap.) EXTRA TESTER — 2450 py6.

— Uwndposoii BcTpameaembii Tepmoctar EK-STH0024 ¢
BbIHOCHbLIM patymkoMm. LiBeta wHgukatopa: XEnteln —
770 py6., ronyboit — 839 pyb., kpacHellh — 751 pyb., Benbin —
990 pyB, 3enéHblii — 751 pyb.

— Habop YWMN peaucTtopoe (eavHuubl OM — eouHMub!
MOwm) Tunopa3amep 0603, EK-R0603/170,170 HOMWHaNO0B No
24/25 wrt. — 1100 py6.

— Habop YW pesuctopor Tunopaamep 1206 EK-R1206/
168 — 1210 py6.

— HaBop YMMN peauctopos Tunopasmep 0805 EK-R0805/
169 — 1100 py6.

— HOBEWHKA! Habop peauctopos 0805 Psap E6/Psp E12 —
280/540 py6.

— HOBMWHKA! Habop peaunctopos 1206 Pan E6/Papn E12 -
360/660 py6.

— Habop peawctopos: 171 HOMWMHAnN, kaxgoro no
20 peaunctopos EK-R20 — 1500 py6.

— Habop petanein ALX007 pona cbopkw TepmocTaTta Ha
DS18B20 n ATmega8 — 640 py6.

— Mporpammarop PIC-konTponnepos u I°C (IIC) EEPROM
EXTRA-PIC —850 py6.

— Habop "Yactotomep 10 My — 250 MIy" — 750 py6.

— Uudposas wkana tpancusepa — 950 py6.

3BOHUTE! 3AKA3bIBAWUTE!

Mo Homepy 8-(916) 029-9019 c 9-30 mo 18-00 MSK,
no e-mail: zakaz@dessy.ru wnm Ha cainte www.dessy.ru

Bynere B Mockee — 3axoauTte! Bceraa B HanU4MM Becb
(a aTo cebiwe 850 HammeHoBaHWi) cnekTp HaGopos
Arduino-Kit, "MACTEP KWUT", Ekits, Radio-KIT u KitLab.
Mbi xpném Bac no appecy: r. Mockea, yn. Bonswasn
MoutoBan (Bxoa ¢ Pybuoeckoi HaGepexHon), a. 34,
cTp. 6, opuc 23. Papom cT. meTpo "Inekrpo3asoackas’.

* * *

MpoekTupoBaHne ycTPoWcTE Ha Hase FPGA dupmbl XILINX,
Altera, DSP TI.

www.signal.ru

Ten. (495) 788-40-67.

Topa R2 perynatopa
TOKa YBENWYUTL TOK B
3o0Hax paboTel orpaHun-
YEeHWs HanpaXeHWsa 3a-
pagkn (14,.4..1458B n
28,8...29 B) He npueepéT
K ero yBelW4eHur, Tak
Kak Byner TyT Xe CKOM-
neHcupoBaHa AencTBu-
em OOC. Ecnu oneparop
© OCTABWT Py4Ky B Takom
NONOXeHWW, TO NP NoAa-
KNIOYEHWUW PaspsikeHHoN
Barapen HayanoHbIA 3a-
PAAHBIA TOK MOXET oka-
3atbcA Bonee Tpebye-
moro. Bo-BTopbix, npu
nogkniodeHun Gatapen
cnepyet ybeauteca, 4TO
nepeknyatens SA2 Ha-
xoouTca B Tpebyemom
nonoxenuu: "12 B" wunu
"24 B". B npoTUBHOM
cny4ae aTo NnpueeneT nu-
60 k nepesapsake, nubo
K OTCYTCTBWIO peakuun
Ha BpauleHWE py4kn ne-
pemMeHHOro peswucropa
R2 perynatopa n Hepno-
3apanke Hatapeu Ha
24 B. ®otocHumok 3Y co
CHATBIM KOXYXOM Npuee-
© DEH Ha pmc. 4.

XwuTe! ce3ona!
— STHO0014 — MuHuatiopHble BCTpansaemble uMppoBLIe

TEPMOMETPbLI C BbIHOCHBIM pAartyukom. [Ouanasod: -55°C...
+125 °C. YnbTpaspkue nHankatopsl 5 ueeTos. He TpebyioT naii-
KW, 3aliK1Ta OT NepenonioCoBKN.

— STHO0024-v3 — UwndpoBele BCTpaMBaeMele TEPMOCTATbI
C BbIHOCHBIM AaTYUKOM.

Buibop pexvma Harpes/oxnaxkneHue, HacTponka Temnepa-
TYpbI U rucTepeaunca c warom 0,1 °C.

BbICTpbIii AOCTYN K HAacTpoikam 3afaHHOW TemnepaTypsl,
perynMpoeka apkocTi.

OTKpBITHIA MCXOAHBIA KOA, BO3MOXHOCTE NEPEnpoWnTb
COBCTBEHHbLIM KOAOM!

He TpebyioT naiku, 3awmra oT NepenontocoBKA,

— Jlnuesbie naHenu AN BCTPpauBaembiX MoAynei,
MHOWKATOPOB U AUCTINEER.

Mpospa4Hble, TOHWUPOBAHHLIE, MATOBLIE ANA MOMYNAPHBLIX
WMHAMKATOPOB. [pyuaanyT 3aKOHYEHHbIN BM BCTPOEHHLIM MHAW-
Katopam v QUCnneam.

3akaxuTe no4yTtoi yepea MHTepHeT Ha www. ekits.ru

* * *

OvcTaHunoHHbIe Kypchl 0By4eHMsa NporpaMmupoBaHui
MukKpokoHTponnepos AVR, PIC, STM32.

3aHATUA NPOBOAATCH MO 3NEKTPOHHOW NOYTE MNK C NOMO-
Wb Nporpammel Skype.

www.electroniclab.r rses.htm

T. +7-912-619-5167

* . *

Papuonio6utenam u paspaborumnkam!

JecsaTtku ThicAY pagroaeTane co cknana Bceraa B Hanuunm
no npuenekaTensHeM ueHam.lporpammartopbl, NepexoaHukn
v oTnagoqHble moaynu. foctaska no Poccun.

www.|Cdarom.ru 8(495) 781-59-24
info@icdarom.ru
*

* *
Beickinaem noyToi papwoHabopsl, paguopetanu. Katanor
BecnnatHelil. KoHBepT ¢ 0bpaTtHbiM anpecom obssaTteneH.

E-mail: gsa6363@mail.ru www.elecom.w500.ru
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A. JIEBALLIOB, r. Knansip, Qarectan

l' PUHUWN OeWCcTBUS npeanaraemoro

CBETUNbHWKA OCHOBAH HA CMeLUeHNK
TPEX OCHOBHLIX LIBETOB: KPACcHOro, 3ene-
HOro 1 cuHero. B kayecTBe WCTO4HWKOB
cBeTa npuMeHeHbl ceeToavonbl (12 wr.)
MOBbLILLEHHOW APKOCTW CBEYEHWS YKa3aH-
HbIX BblLE UBETOB. Vx coveTanve co3paer
Pa3HOO6Pa3HYD ramMMy UBETOBbIX OTTEH-
KOB. Hanpumep, KpacHbIid U 3enéHsii ga-
HOT XENTLINA, 3ENEHLIN U CUHWIA — ronyboi,
CWHWIA M KPACHbIA — NyprypHbliA LBeTa n
1. A. NepeknioyeHweM UBETOB ynpaenser
MUKpPOCXEMA.

Cxema ycTponCcTBa nokasaHa Ha pmc. 1.
Ero ocHoBa — mukpocxema 14-pazpaj-
Horo cuyétymka DD1, B cocTtae KOTOpOMH
BXOAAT NOTMY4ECcKWEe SNEMEHTHl ANA no-
CTPOEHWs1 reHepatopa umnynbcos. Yac-
TOTO33ajaoWwme aNemMeHTel reHepaTopa —
C2, R3 n R6. K Tpém cTapwmm paspsnam
CYETHMKA NOAKMOHEHBI TPW 3NEKTPOHHBIX

wewiri He

KOMMYTatopa, KaXAabliii W3 KOTOpLIX
cobpaH Ha aByx TpaHaucTopax VT1 n VT4
(VT2 u VT5, VT3 n VT6). B uens obpaTtHoi
cBA3K yctaHoBneH konaeHcatop C3 (C4,
C5), Ha Bxoge ycraHoBneH pesucTop R4
(R7, R5). bnaropaps 3aTtoMy BKNIOYEHWE W
raweHwe CBETOAMOAOB NPOWCXOOAT He
CKaYKOM, @ NNABHO. 3TO MEeHbLE YTOMARET
rmasa v obecneymBaeT Gonee WAOALWAA
pexum paboTel ceBetoguopos. [ocne-
NOBATENBHO C KaXabiM CBETOAMOLOM YC-
TAHOBNEH TOKOOrPaHW4MBAKWMIA pe3nc-
Top (R8—R19). YacToTa nepeknyeHus
UBETOE 3afaéTcs 4acToTo3aaaroimmin
3NeMeHTaMu reHepaTopa, U eé MOXHO
NNaBHo W3MeHaTb peauctopom R6, a
rpybo — nogbopkoit koHpeHcaTopa C2.
Bce anemeHTHI, KpOME CBETOAMOAOE M
TOKOOr PaHUYMBAIOLLIX PE3VNCTOPOB, CMOH-
TUPOBaHEI Ha makeTHoW nnate. MNMpumexe-
Hbl MOCTOSIHHBIE peancTopel C2-23, MNT,

HL1—HL4 DB10-436ARA HL1 7 Rre
HL5—HL8 DB10b-433AGDA —Ica F— *—.—-** i
;B}J /| HL9-HL12 DB10-438ABD |47 mxx 25 B . .
VT1-VT6 KT660A - %
R4 10k HL4 o
R8—R19 560 '
R11
VT1
— K ariB. 16 DD1 VT4
oy =2 HL/;" R12
47 Mx % —{04 I—H “4’ y
Xx16B ¢ gy g5 8 DD1 47 MKk x 25 B . .
L L ] .
.
HL8 /;’ *
[ ll
R15
/l VT2
VTS
i HLQ/I;'\// R16
P W—
47 M x 25 B_ # .
HL12®
p (G T
R19
VT3 7.98
VT 2
Puc. 1 -— .

nepemMeHHblil — Cl4-1, okcuaHble KOH-
pencatopel — K50-35 nam MMnopTHbie,
C2 — kepamuyeckuii K10-17 nnu nnéxou-
Hblil cepuin K73. CeeToomoasl MOXHO Npu-
MeHWUTb NBOro TUNa (HanpumMep, cepuu
KWNA35) cooteeTcTBYOWEro LUBeTa no-
BbILWEHHOW APKOCTU CBEYEHUA.
CreTopmops! ¥ TOKOOrpaHuymBaowme
Pe3ancTopbl YCTaHOBNEHBI Ha OTAENLHOW
nevaTHoi nnate (puc. 2). Wx pasamewe-
HWe moxeT BbITh NPOU3BONbHLIM. B aBTOp-
CKOM BapwWaHTe CBETOAMOAbL! KPAaCHOro
UBETa YCTAHOBNEHb! B LEHTPE, 3 3ENEHOI0
W CMHEro — NoCYepEaHO NO Kpak Nnathl.
Obe nnaTbl pasmMeLLeHbl BHYTPW MaTOBOro
nnacTtMaccoBoro nnadoHa guameTpom
500 mm OT cBeTUNBHMKA. Ona nony4eHna
Bonee paBHOMEPHOro oceelleHus nnado-
Ha Hapn CBETOAWMOAAMW XenaTenbHo ycTa-
HOBWTL NNACTMACCOBLIA pacceneaTens.
MCTOYHMK NTaHKMA — CeTeBOWN, MOXHO
NPUMEHUTE HECTABMNN3NPOBAHHLIA C Bbl-
XOfHbIM HanpaxeHwem 7...9 B n ponyc-
TUMbIM TOKOM A0 350 mA. Yucno ceeTto-
OWOA0B B KaXO0M KaHane mMoXHO yBenu-
yute B 1,5...2 pasa. Ho B 3aBMCUMOCTH OT
HaNpPaXeHua NUTaHKA 1 YuCna CBeToano-
[0B B KaXOOM KaHane BO3mMOXEeH 3amMeT-
Hblii pa3orpes TpaH3auctopos VT4—VTE.
Ecnwu 3To Tak, HaOoo NPUMEHWTL TpaH3ue-
TOopsl cepun KT819. B
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Benocuneapa

A. MOJIOKOB, r. Huxnuii Tarnn CeepanoBckoii 061.

! cem Benonobutensm aHakoma cutya-
. ums, Korpa B AOXANVBYID NOroay
oTkasbiBaeT senorexdepartop... Ho paxe
npy WMCNpPaBHOM reHepaTope He O4eHb
yA0BHO B CyMepKax Wan NONHOM TeMHOTE
Ha OWyne 3aTackMeaTe Benocwnen B
noabes3 s unu NoAsan Nocne Noesaku.

B npepnaraemoin cucTeMe 3neKTpo-
cHabxeHna Benocwunena, NOMWMO 3Nek-
TpOreHepaTopa, WCTOYHWKOM NUTaHWS

PA1 SA1
+
AY R110k
VD1, VD2|| R233«k
KO521A E}!
HL112B,005A R305 ® ®
EL16B,04A _ oo
EL26B,01A |,
VD3 20219A —
f2 ce1 61( &
i = 728
2,4 B (k BEND- —
KOMMbHITEPY) T'

Puc. 1

cnyxut Batapea GB1 (pmuc. 1), cocras-
NEeHHAA W3 WecTl HWMKenb-metannorung-
PUOHBIX aKKYMYNATOPOB TUnopasmepa AA
émkocTeio 2100 mMA-4. 3apsxatoTcs OHW
OT conHeyHelx 6aTapein GB2, GB3, nocto-
AHHO CcoeAuHEHHbIX ¢ Oatapeen GB1
yepes awon LlWoTtkm VD3 1 TokoorpaHuyun-
BAIOLWMIA 3NEMEHT, B Ka4ecTse KOTOpPOro
npumMmeHeHa namna Hakanueadma HL1 [1].
MocToAHHOE NpAMOE HanpaAXeHwe Ha
avoge npu toke 1 A — He Bonee 0,45 B
[2]. C ykazaHHbIM TOKOOr PaHWYMBAIOLLIUM
anemMeHTom HL1 TOK 3apsakuv HE NpeBsbl-
waet 200 MmA Npy ACHOW CONHEYHOW NOTo-
[€E, 4TO NPUMEPHO COOTBETCTBYET DEXUMY
DECATMHACOBOW 3apAaKU.

Tok 3apankv/paspanky KOHTPONMPYIOT
MukpoamnepmeTpom PAT, Harpysky noa-
KNno4awT nepekmo4arenem SA1. B ero
BEpPXHEM (MO CXEMe) MONOXEHWM Namnsi
EL1 n EL2 (dapa v rabapuTHelit poHapeb co-
OTBETCTBEHHO) NUTAIOTCA OT BenoreHepa-
TOpa nepemeHHoro toka G1, B HUXHEM —
OT akkymynatopHoi Gatapew GB1. lMpw
BKMIOMEHHOW Harpy3ke (nepeknwo4artens
SAT1 B HUXHEM — N0 CXEME — NONOXEHUMN)
OTBETBNAOLWMIACH B MUKpPOaMNepMeTp TOK
TeyeT yepes pesncTopel R2, R3, v npu yka-
3aHHbIX HA CXeMe HOMMWHanax nonHoe
OTKNIOHEHWE CTPENnKW COOTBETCTBYET pas-
psaHomy Toky 2 A. Ecnu xe Harpys3ka
BblKMOYeHa (SA1 B NONOXeHWW, NokasaH-
HOM Ha CXeme), TOK TEYET Yepes pe3ncTop
R1, u nonHoe OTKNOHEeHWe CTPenku cooT-
BETCTBYET 3apagHomy Toky 200 mA.,

Bo nzbexaHvne HapylweHUa repMmeTny-
HOCTM MWKpOamnepmeTpa, a Takxe BO3-
MOXHOW NOP4YM ero NOABUXHOM HacTun na-
3a CNy4alHOro NpPUTArMBAHWA MeTannu-
YECKMX 4acTuL, CUAbHBIM MarHuToM npu-
bopa wkana He popabartwiBanace. Kak
nokasana npaxkTuka, OTCYET nokasaHwi
npu aapagke v paapaake batapen GB1 He
BbI3bIBAET 3aTPYAHEHWA.

Puc. 2 .

BGexaHve nonagaHua rpasu Ha padouyio
NoBEpPXHOCTL. BO3aMOXHO, yutarenu, pe-
WKWBLLWME OCHACTUTL CBOIA BENOCUNEL ONun-
CblBAEMOI CUCTEMO, 3ax0TAT W3roTo-
BUTb ABYX3TAXHbLIA BaraxHuk, pacnono-
xuB BaTapen Ha BEpXHEM aTaxe.

MukpoamnepmeTp v nepexnioyaTens
nutanus (MNT3-40) Takke 3akpenneHsl Ha
pyne Benocunena (puc. 2), a KoHTelHe-
pbl C AKKyMYNATOpamMu — Ha rOpwu3oH-
TanebHOWM Tpybe pamel.

B ycTpoicTBe NpuMeHEH Mukpoamnep-
meTp M4228.3 ¢ TOKOM NONHOro OTKNOHEe-
Hua cTpenkn 200 MKA U CONMPOTUBNEHNEM
pamku 2070 Om. BnonHe BO3MOXHO Ha
nepebix nopax oboiTuce 6e3 npubopa n
peanctopoe R1, R2, ogHako HeobBxoaumo

AKKYMYNATOpbl pasmMelieHbl B ABYX
KOHTEAHEpax ANA 3NeMeHTOB TUNopasme-
pa AA (0oMH U3 HUX paccunTaH Ha YyeTbipe
3nemMeHTa, Apyron — Ha Asa), 470 No3eBo-
NAET NpK HeobXOaMMOCTK NMTaTk OT BaTa-
pen GB1 wu BenokomneioTep. ABTOp
ncnoneb3yet BenokomneloTep ECHOWELL.
Nutuesbiin anemedT nutanHna CR2032 Bein
akkypaTtHO pasobpaH w nopaboTaH: K ero
NNKCOBOM U MUHYCOBOM oBknagkam npu-
nasHel MayLWKWe OT akkymynaTopHon bara-
peu rubkue npoeopa (MITd), a B ueHTpe
BMHTOBOW KPLIWKW NPOCBEPNEHO OTBEp-
cTMe AuameTpom 3 MM, Yepes koTopoe
OHW BbiBEAEHbl Hapyxy. Takum oBpasom,
obonoyka anemeHTa crana BbIMNONHATL
DYHKUMIO LITEKepa NUTaHuA.

ConHeunble Datapew 3akpenneHsl Ha
NNAcTMHE M3 TEKCTONWUTA C NOMOLLLIO ABY-
CTOPOHHEN NMMNKOW NEeHTbI TONLWMHOW OKO-
no 1 MM, a NnacTuHa, B CBOK o4epenb, —
ropM3oHTankHO Ha pyne Befnocwunega c
NOMOLUBLID KPOHLLITERHA BeICOTOW 140 MMm.
Ocoboe BHMMaHue cnenyet obpatuTe Ha
repMeTMYHOCTb ConHeyHblx Gatapen (Bo
n3bexaHume nonagaHva Bnaru Ha nevar-
Hble NMPOBOAHWKW W BLIBOALI HEOBX0AMMO
npomasatk WX NNAacTUHeBl NO KPasm repme-
Tvkom). YctaHaenueate Datapew Ha ba-
raxxHvke Benocunena He cnenyet BO wMa-

ocTaenTe pesuctopsl R3, R4, 4To nossonut
KOHTPONMPOBAaTL TOK 3apAAKW,/pas3panxm
6e3 paspbiBa Uenu ¢ MOMOLLbIO MYNETUMET-
pa, BKNIOYEHHOIO B PEXUM BONBTMETPA.

Paamepbl NpUMEHEHHLIX 3aBTOPOM CON-
HeuHeix batapei GB1, GB2 — 140x160 mm,
cymmapHaa 3AC — okono 11 B. Bos-
MOXHO NpUMeHeHne WHbix baTtapei, oa-
HaKO CymMMapHas nnouianb NoBepXHOC-
Teil NOMKHA BbiTh He MeHblie 300 cM?, a
34C — He meHee 11 B.

ONEeKTPUYECKMIA MOHTaX BbINONHEH Ha-
BECHBIM CMOCOBOM C NPUMEHEHWEM Tep-
MOYCaXUBaemoin Tpybku 1 BNACTUYHBIX
MOHTaXHbIX XOMYTUKOB. Bce peancTopsl —
MIT, OHWM BNasHbl NPAMO B paspbiBsl NPo-
BOOOB W 3alMLIEHbl TEPMOYCRXWBAEMONA
Tpybkoit nopxopsuiero guamerpa. Bce
OTKPGBITEIE MECTa NaiikK Nocne NPoBepKu
NPaBUNBHOCTU COEAMHEHWIA Heobxoaumo
NOKPbITb LIAMOHNAKOM.

NUTEPATYPA

1. Baitepc T. 20 KOHCTPYKUWIA C CONHEYHBI-
MK anemeHTamu. — M. Mup, 1988,

2. Bawkoe A. B., Nitueeny A. B., 3ai-
ues A. A. 1 ap. NonynpoBoaHKMKOBLE NpuBopkI:
OWOakl, TUPUCTOPLI, ONTO3NEKTPOHHLIE NPUBOo-
pel. Cnpasoynmk. MNog obw,. pep. H. H. lopoHo-
Ba. — M.: BHeproatomuanar, 1983,



CurHanu3saTtop NOBbILLEHHOMN

BJIA)XKHOCTU BO3A4yXxa
A. BYTOB, c. Kyp6a fipocnasckoii 06..

Ecnu Hagonro 3abbiTe 0 NOCTaBAEHHOM Ha ropsYyio NAUTy nocyne
C BOQOMH, BbINAPUBLUNECH HECKOJIbKO SINTPOB BOAbI M MCrOpYeHHas
nocyga sac He o6pagyoT. YTo6bI TAakOro He CAy4asocb, MOXHO
cobparb Hecs0XHoe yCTPOWCTBO, KOoTopoe, Byay4yn pasMeLEHHbIM,
Hanpumep, Ha KyxHe, U3BeCTHUT 3BYKOBbLIMW CUIrHanamy O BbICOKOH

B/Ia)XXHOCTH B NMoOMeLW|eHnn.

XEeMa CUrHanu3atopa MoBbILWEeHHOW

BNaXHOCTW BO34yxa NpeacTasnexHa
Ha puc. 1. No coBMecTUTensCTBY OH MO-
XeT NnodaTtb curHan u 06 obpazoeasluei-
CSi Ha Nony Jyxe, 4TO YMEHbLWMWT Henpu-
ATHOCTWU B CNy4ae noBpexXAeHWs Boao-
npoBoaHOro nnbo oToNUTENBHOIrO 0BopY-
OOBaHWA WM NEPEnONHEHWA PaKOBWHbI
npw OCTaBNEHHOM Ha ANWMTENLHOE BPEMA
OTKPBITOM KpaHe W 3aCOPWBLUEMCH CINB-
HOM OTBEPCTUM.

B kayecTee 4YyBCTEWTENLHOrQ 3ne-
MEHTA B CWIrHanNM3aTope NPUMEHEH ra-
3opesunctop B1. Takne mcnone3oBanuck
B KAacCEeTHbIX BWAEOMAarHuTopoHax un
Bugeokamepax ana Hnokmpoekn paboTsl
NEHTONPOTAXHONO MEexXaHu3ma npu Bbl-
COKOM BNaXHOCTU BO3QyXa BHYTPW KOp-
nyca annaparta. Jloruyeckue 3nemMeHTbl
DD1.1 v DD1.2 obpa3ywT reHeparop
WMNYNbLCOB, CReayiowWx nNpUMepHo
15 pa3 B mMuHyTy. 3Ta 4actoTa 3apaHa
pesunctopamu R13, R15, R16 n koHpeH-
catopom C9. bnaropaps awopy VD7
WUMMNYNbCbl  3HAYWTENBHO (Npubanan-
TensHo B 10 pas) kopoye naya mexay
HUMMA.

Korpa rasopeswucTop cyxoil, ero co-

HanpAXeHWA B TOYKE COEANHEHWUS PE3NUC-
Topoe R4, R5, R7 HegocTaTo4Ho ans oT-
KpbiBaHWA TpaHaucTopa VT1. 3akpbit 1
TpaHaucTtop VT2. Jlormyeckuii ypoBeHb
HaNPSKEHUA HA HUXHEM (N0 Cxeme) BXOo-
ne snementa DD1.1 — HWM3kWiA, Yyem 3a-
npelweHa paboTta reHeparopa MMNyILCOB
Ha anemenTtax DD1.1 w DD1.2, npuyém Ha
Bbixone anementa DD1.2 ycraHoened
HW3KWIA YypOBEHb, B CBOIO OYepepb 3anpe-
waowmin paboTy reHeparopa UMNyNLCOB
3BYKOBOI 4acTOTh! Ha anemexTax DD1.3 n
DD1.4.

Ecnu BnaxHOCTe OKpyXarwoLwero raso-
pPe3ancTop BO34yxa NOBLICUTCA (ONA Npo-
BEPKMW AOCTATOYHO CAENATL C PACCTOAHWA
5...10 cm gBa-TpW BbIAOXA HA rasopesuc-
TOP), TO CONPOTHUBNEHWE raszopesncropa
soapacTtér pgo 10...20 MOm. Ysenuums-
wWuMecs Hanpsxedvem Ha Hase TpaHauc-
Top VT1 6yper OTKpbIT, BMECTE C HUM
OTKPOETCH W TpaHaucTop VT2, Ha HuxHeMm
(no cxeme) Bxone anemeHta DD1.1 Byner
YCTAHOBNEH BBLICOKWIA NOrMYECKUA ypo-
BeHb HanpsxeHusa. 06a reHepatopa wUM-
nynecoB 3apabotaioTt. Meesonsnyyarens
3syka HA1 ctaHeT kaxaple 4 ¢ nopgasarb
3BYKOBbIE CUrHabl ANUTENbHOCTLIO OKONO

ObpartHaa ceass 4epes peauctop R7
YCKOPAET OTKPLIBAHWE W 3akpblBaHwe
TpaHaucTopos VT1, VT2 v co3paér He-
DONBWON TMCTEPE3NC B XapakTepucTuke
ux nepeknoyeHma. ITo obecneymeaer
yétkoe Be3 "ppebeara” cpabartuiBaHue
CUrHanu3artopa npu MegneHHomM npnbdnn-
KEHUW BNAXHOCTW K noporosoi. MNopor
cpabarbiBaHua ycTaHaBNWBAIKOT NoacTpo-
eyHbiM peancTopom R3.

YCTPONCTBO NOAacT CUrHan u B TOM
cnydae, ecnu TpaHaucTop VT1 ocTtaHeTcs
3aKkpbiThiM, a TpaHaucTop VT2 oTkpoeTcs
B pe3ynbTate 3amblkaHWA NPOINTON
sofoi koHTakToe E1 n E2. Peanctopel R6
1 R8 He Tonbko orpaHuyusanT 6a30BbIl
TOK TpaHaucTopa VT2, HO U yMeHbLaloT
ONacHOCTe MNOPAXEHWA 3NeKTPUYECKUM
TOKOM 4enoBeka, NPUKOCHYBLUErOCHA K
koHTakTam. CeTeBoe HanpsKeHue MoXeT
nonacTb Ha HUX B PE3ynLTaTe NPOHWUKHO-
BEHWA BOOblI BHYTPb CWMrHanWiatopa wnu
HapYyLEeHNA M30NaUMK Mexay obMoTkamm
TpaHcdopmaTtopa T1.

Y1obbl curHanusaTop He pocaxpgan
3BYKOBBIMW CWrHanamu, noka ycrtpa-
HAKTCA MPWYMHBl ero cpabaTbiBaHus,
HaxaTtuem Ha kHonky SB1 moxHo 3abno-
kupoBaTte paboTty reHepaTopos npubnu-
3uTeneHo Ha 18 muH. CTONbKO BpeMeHn
kongeHcatop C8, paspsaxeHHbIi HaxaTu-
emM Ha KHonky, byageT 3apsxaTteca yepes
peawcTop R17. PeaucTtop R22 orpaHunin-
BaeT paspagHbll TOK KOHOEeHcaTopa,
NPeaoxpaHan KOHTaKTbl KHONKKW OT 0Bro-
panna. Cnegyet OTMETWTBL, 4TO BOCCTa-
HOBJIEHWE HW3KOr 0 CONPOTUBNEHWA ra3o-
peaucTopa B1 no okoH4aHWW BO3pel-
CTBWA BLICOKOW BNaXHOCTW NPOMCXOOWNT
0YeHb MeanieHHo. MNoatomy, 4Tobel naba-
BUTLCA OT HA30WNUBbIX CUIHANOBE, MOXET
noTpeboBaTbCcA HAXWMATbh HA KHOMKY

nportusnexue He npesoiwaet 1..3kOmu  0,5c. SB1 Heckonbko pas.
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‘4. "PAANO" — HAHUHAIOLLUM

PAIMO N2 1, 2015

MNwesouznyyarens 3gyka HA1 nogknio-
YEH K Bbixogam anementos DD1.3, DD1.4
Yyepe3 3IMWUTTEPHbLIE MOBTOPUTENM Ha
TpanaucTopax VT5, VT6 n VT7, VT8. 310
yBenMyueaeT Harpy3o4Hyl0 cnocoBHOCTb
reHeparopa M OaéT BO3IMOXHOCTb nofm-
KNIOYNTE K HEMY HECKONbKO W3ny4aTtenein
3Byka napannensbHo, pasMecTvB WX, Ha-
npUMEp, B Pa3HbIX MOMELLEHWNAX.

Ceetogmnon HL1 cwurHanusupyetr o
BKMNIOYEHWW CUrHanusaTopa B
ceTb, a ceetognon HL2 sxnio-
4aeTcA B MOMEHTbl NoAa4u
3BYKOBBIX CWIHanoB, a Takxe
npu 3abNOKUPOBAHHOR HM3KUM
YPOBHEM HaNPSXEeHUs Ha KOH-
neHcatope C8 pabore reHepa-
Topos. Konaexcatopsel C1 n C2
npeaoTepaLaloT NoXHele cpa-
faTuiBaHWS  CcUrHanuaaTopa,
BbI3BaHHbIE MNOMEXaMK.

HanpsaxeHne cetn 220 B
nocTynaeT Ha NepBuYHyD 06-
MOTKY NOHWXAIOWEro TpaHc-

A

Y

Wcnons3oeaHa Takxe rotoeas nnata ot
CEeTeBOro aganTtepa, Ha KOTOPOW YCTaHOB-
nexsl gwoael VD2—VD5S w koHaeHcaTop
C3. Bce 31 nnatel NOCNE M3rOTOBNEHUA
NOKPbITEI CO CTOPOHBI MOHTaXa Bnarosa-
WWTHBIM nakom, Hanpumep XB-784.
BmecTe ¢ TpaHcdopmaropom T1 oHu pas-
MeLLEHbl B NNacTMacCoBOM KOpnyce pas-
mepammn 160x110x32 MM OT nNpuémHMka
OXpaHHoW curHanusaumm RR-701R.

dopmartopa T1 vepes zawmT-
Hele peaucTopsl R1 u R2. Ba-
puctop RU1 3awwuwaer TpaHchopmatop
OT BCNNECKOB HanpsxeHua cetu. Hanpsa-
xeHwe okono 17 B ¢ BTOpUHHON 0BMOTKKM
TpaHchopmaTopa BeINPAMASET AUOOHLIA
mocT VD2—VDS5. Bee y3nel ctabunuaarto-
pa nuTalTca HanpaxeHwem +9,2 B,
NONy4aembimM M3 BbINPAMAEHHOIO C NOMO-
wbio ctabunusaTtopa Ha TpaH3ucTopax
VT3 u VT4. Ero 3HaueHwe 3aBUCWUT OT
Hanpsxexua ctabunusaumm ctabunnuTpo-
Ha VD6.

Mockonbky B kayecTee T1 B KOHCTPYK-
UMK NPUMEHEH ManOMOLLHBIA NOHWXAK-
WKin TpaHcgopMaTop OT KONMPOBASLHO-
ro annapara "Xerox", paccYuTaHHbIi Ha
TOK Harpy3aku okono 10 MA, Tok 4epes cTa-
BUAMTPOH BblIGpaH O4eHb ManeHbKMM —
meHee 1 MA. Hebonblwas MOWHOCTH
TpaHcdopmaropa onpegenuna v Bolbop
xapakTepa 3BYKOBOro CUrHana — KopoT-
KW TOHanNbHBLIA WUMNYNLC W ANWHHAR
nayaa.

MOXHO MCNONL30BaThL M BONee MOLLHBIA
TpaHcdopmartop, Hanpumep TIK-2-12B,
pacCYMTaHHbIN Ha TOK Harpy3ku go 0,21 A,
JAna camMoCTOATENLHOrO W3roTOBMEHMWS
TpaHcdhopmaTopa nogonaér L-obpaz-
HbIA MarHMTONPOBOL, C NAOWAALI0 ceve-
HWA LEHTPanbHOro cTepxHs 2 cmM’. Mep-
BUYHAA OOMOTKA O0MXHA COCTOATb U3
5900 BnTkOB OBMOTOYHOrO NPOBOAA Ana-
meTtpom 0,06 mMm. BTopuyHylo 0BMOTKY,
copepxatyto 500 BUTKOB, HaMaTbIiBAIOT
npoeogoM auamerpom okono 0,2 mm,
MnactvHbl mMarsuTonposopa cobupatoT
Brnepexkpbiwky. [OTOBLIA TpaHcdhopmMaTop
MOXHO MOKPbLITE 3NOKCUAHBIM KOMNAYH-
A0M.

BonblwurHCTBO aetaneit ycTpoicTea
pasmelleHbl Ha MOHTaXHOW nnarte pas-
mMepamu 75x45 MM, M300paxEHHOW Ha
puc. 2. Ha HeGonblunx OTAENbHBIX NAaTax
CMOHTMPOBaHbI pe3auctopel R6, R8 u pe-
anctopel R1, R2 ¢ sapucropom RU1.

Puc. 2

Puc. 3

Fazopesnctop B1, W3BNEeYEHHBLIA N3
suasomarHuTogona Funai, sakpennéd Ha
MaCCMBHOI MEeTannu4yeckoi nnactuHe w
BMECTE C Hell NOMEeLLLEH B NNAcTMAaCCOBbIA
Kopnyc pasmepamm 46x42x15 mm (puc. 3)
C OTBEpPCTUAMMW ONS A0CTyna BO34yxa.
YyBCTBMTENBHOCTL €0 3HAYMTENBHO Bbl-
e, 4em y OTe4eCTReHHOro razope3uncTo-
pa M3P-2B, NPMMEHEHHOrO B KOHCTPYK-
uuKn, onucaHHoW B cratbe "Ceertoasy-
KOBOW CMIHanW3aTtop BblKMNaHws Boabl”
("Pagwo”, 2004, N2 12, c. 42, 43). Tem He
Menee M3P-26 1 apyrme aHanoruqHbie
ras’opesmncTopel MoryT paboTtarte 1 B onu-
CbIBAEMOM CUrHAnNM3aTope.

B ycTpoiictee MOryT BelTh NPUMEHEHbI
NOCTORHHBIE pe3ucTopbl nwboro Tuna
(MNT, C1-4, C1-14, C2-23). XKenatensHo,
4y106B!I peanctopsl R1 1 R2 Gbinn Heeoa-
ropaemoimu. MNoacTpoeyHslli pesucTop
R3 — MWHWATIOPHbLIA B KOpNyce, 3aum-
LAoWeM ero OT BHELWHWX BO3AENCTBUIIA.
KpaiiHe HexenaTtenbHo WCNONB30BaTb
noAcTPOEYHbLIE PE3NCTOPLI OTKPLITOro UC-
nonHenusa (Hanpumep, CMN3-38) us-za wx
HW3KOM HapéxHocTW. Bapwctop RU1 —
HEL14D47 1K vnu gpyroi WCKOBBIA C Knac-
cndnKaUuMoHHBIM HanpaxeHuem 470 B.

OkcuaHble koHaeHcaTopel — K50-68,
K53-19, K53-30 v Ux MMNOPTHLIE aHano-
rn. KongeHcatop C8 nonxeH BeiTe C Mma-
NbIM TOKOM YTEHKW. DKIEeMnnap, ucnonb-
30BaHHLIA aBTOPOM, WMEET TOK YTE4KW
meHee 10 HA npw Hanpsaxenun 18 B.
OcTanbHbie KOHOEHCATOPLI — KepamMuye-
ckne K10-17, K10-50, KM-5 unu ux aHa-
norun. KongexHcatop C4 ponxeH BbiTb
paccyYnTaH Ha HanpsaxeHue He Huke 35 B.

Bmecto onopoe 1N4002 no-
fongyt nwobole n3 1N4001—
1N4007, UF4001—UF4007, a
Takxe cepwin KO208, KO209,
KA243. Ouoabl 1N4148 MoxHO
3aMeHUTb Ha 155244, 1N914,
KOS510A, KAOS521A, KA521B,
KO522A, KN5226. CtabunutpoH
BZV55C-10 3amensietcs Ha
TZMC-10, KC210U, KC210U1,

2C210K1, 2C210K, 2C210U,
TpauaucTopel  25C1685 w
25C2058 — wHa 25C1815,

2S5C1845, S59014, a Takxe
cepwnin KT3102, KT6111, a
TpaHauctop 25A1015 — Ha
S58012, SS9015, 2S5A733 wnn cepwid
KT3107, KT6112. 3ameHa TpaH3ucTOpOoB
25C2331 — 25C2383, SS8050, BD136,
BD138, KT646A, KT683A. Bmecto Tpaw-
ancTopos 25A1273 n 2S5A1270 npurodHs!
558550, 2SB564, BD231, KT639A,
KT644A, KT684A. CnegyeT umeTs B BALY,
4TO NpegnaraemMble B Ka4yecTBe 3ameHbl
TPAH3MCTOPbI MOFYT UMETbL OTAUYUA B
TUMNE KOPNYyca 1 PacnonoxeHun BelBOA0B.

Mukpocxemy KS61J1A7 3amensaT oTe-
yecTeeHHble KP1561J1A7, HS564NA7,
564J1A7 (aee nocnegHwe B ApYrux kopny-
cax) unn umnopTtHas CD4011A,

Opoccens L1 — manoraGaputHelii npo-
MBILLAEHHONO W3rOTOBMAEHWA WHAYKTUEB-
HOCTbIO HE MeHee 100 mklH 1 conpoTuene-
Huem obmoTtku 3...30 Om, Knonka SB1 —
MNKH-125.

Wanyyatens 3syka HA1 — nbesoanek-
TPUHECKWIA BLI3EIBHOW NpWbop TenedoHHO-
ro annapara. Ero cobcTeeHHas eMKOCTb —
0,03 mk®. MogonayT U Apyrve Nbe30n3ny-
vyatenu, gaxe 6onswein EMKOCTH, paccyu-
TaHHble Ha HanpsxeHue He meHee 20 B.
Heckonbko Takux nany4arenei MOXHO Co-
E0VHUTL NapannensHo. BMecTo neesons-
ny4atens K sbixody Npubopa MOXHO Nog-
KNIOYUTE Yepe3 HeNnoONAPHLIA pasgenv-
TeNbHbIN KOHAEHCATOP 3NEKTPOMAarHUTHLINA
TenedoHHBLIA Kancs MM AMHAMUHECKYIO
rONOBKY C CONPOTUBNEHWEM ODMOTKW He
meHee 32 Om, Hanpumep PQASS7P3ZA-DZ.

Aatunk NpoTedYkn BOAbl MOXHCO Cae-
nartb, Hanpumep, U2 NaacTuHs GoNLrMpo-
BaHHOIO C OHOW CTOPOHBI CTEKNOTEKCTO-
nuta. @onery paspgenaioT no NomMaHon
JNIMHWK 3330POM Ha [OBE WM30NMPOBAHHLIE
4acTK, 0OHA U3 KOTOPbIX CNYXKWT 3NEKTPO-
aom E1, a BTopas — anektpogom E2. Hem
fonbwe nNPoTAXEHHOCTL 3asopa, Tem
BbllUE BEPOATHOCTL TOrO, 4TO NEpBLie Xe
ynaslwue Ha NAacTUHY Kanav eogs! nona-
YT Ha HEro 1 3aMKHYT 3NEeKTPOAL!.



Heckonbko Takux OaTYMKOB, COEam-
HWUB WX MapannenbHo, MOXHO pasmMe-
CTWUTL B Haubonee onacHbIX, C TOHKM 3pe-
HWA NPOTEYKW BOABI, MECTax, Hanpumep,
nop, paguaropamu oTonneHus, ctupans-
HOW MaLLWHOM, COYNEHEHUAMW BOAONPO-
BoaHbIX Tpyb. Kopobky ¢ rasopesucro-
pom nomewawT B Hanbonee nongep-
XKEHHOM 3anoTeBaHWIo NPW BLICOKOW

BNAXHOCTW MECTE NOMELLEHWNS, HO He Ha
OKHe.

MNoacTpoeyHeiM peanctopom R3 ycra-
HaBNMBaT Nopor cpabaTbiBaHWsA CUrHa-
nu3artopa. Ecnm "cyxoe conpoTtueneHue”
razopesuctopa B1 BoccTaHasnueaeTcs
nOCNe CHWKEHWS BRNAXHOCTW CNAWULWKOM
[0Nro, B CMrHaNU3aTop MOXHO YCTaHOo-
BUTE peaucTopsl R4 n RS eTpoe meHblwero

NceBOAOCEHCOPHbLIN
BbiKJIlOHaTeNb HA OMNONAPHbIX

TpaH3ucTopax

A. QEPP, r. Tpoiicgop¢, NlepmaHus

CHOBHOE NpeuMyLLecTBo npegnarae-
MOro KHONOYHOrO BbIKANO4YaTensa ne-
pen M3BECTHLIMWM YCTPOWCTBaMKU Noaob-
HOro HazHa4YeHus Ha BUNONAPHLIX TPaH3W-
cTOopax 3akni4aeTcs B TOM, 4TO OH npak-
TUHECKW He noTpebnaeT Toka B HeaKTUB-
HOM COCTOSHMKW. JJOCTUrHYTL 3TOro yaa-
nocb NPUMEHEHWEM TPaH3UCTOPOB pas-
HOW CTPYKTYpbl. JaHHOE NpevMyLlecTBo
NO3BONAET WCMNONL30BaTL €ro AN NCEee-
AOCEHCOPHOro BKNOHEHWA W BLIKNIOHEHWA
ManoMOLLHbIX NMOPTATWMBHLIX YCTPONCTB.
Ana Havana paccmoTtpum paboty ycT-
poncTea, cobpaHHoro no cxeme, nzobpa-

OBuwmi

KEHHOU Ha puc. 1. MNpwy BKNOYeHUW NUTa-
Hus 0Ba TpaH3ucTopa VT 1 1 VT2 3akpbiThl,
COOTBETCTBEHHO NOTPEDBNREMBIA YCTPOR-
cTeom Tok man. KonpeHcaTtop C2 Ha4mHa-
€T Cpasy Xe 3apaxaTbcs Yepes pes3ucrop
R4 v conpotusnenne Harpyskn R. lNo
OKOHYaHWW 3apsakyu KOHAEeHcaTopa no-
TpebnaemMulil TOK yMEHbLIUAETCA A0 MUHW-
MymMa, Oonpeaensemoro Nve CONPoOTUMB-
NEeHWEM YTeHKWM 3aKpbITeIX TPaH3NCTOPOB
1 okcuaHoro koHgeHcaropa C2 (coemecT-
HO C BbLICOKOOMHbIM peanctopom R4).
KoHgeHcatop C1 OCTAETCA B paspaxXeH-
HOM COCTORHWM.

Mpwn HaxaTum Ha kHonky SB1 npowucxo-
AWT BeicTpan 3apaaka konaeHcatopa C1 ot
C2. MNpw 3TOM OTKPBLIBAETCA TPAH3NCTOR
VT2, nony4vBwwiA Ha ceoei Base uvepes
peancTop R3 nonoxuTensHoe (No oTHOWe-
HWIO K aMuUTTEepy) HanpaxeHwe. OH nogaeT

nuTaHve Ha Harpysky R, 1 ogHoBpeMeHHO
oTKpbIBaeT TpanaucTop VT1, B pesynsrate
4ero yCTPOWCTBO camo cebs yaepxueaeT B
npoBogALlem cocTosaHun. becnonesHuiit
noTpebnaemMblil TOK B 3TOM COCTOSHWUW
onpenenseTcs B OCHOBHOM COMPOTWBAE-
Huem pesuctopa R1 1 npu ykazaHHoM Ha
cxeme HomuHane He npessiwaet 0,4 mA,
MNocne oTNyckaHWs KHOMKW KOHOEHCa-
Top C2 HaywvHaeT paspaxartbCca 4epes
peancTop R4 1 OTKPBITHIA TPaH3UCTOP
VT2. Takum 06paszom, B 3TOM YCTPOWUCTEE
3Ha4YeHus ConpoTuBneHns peauctopa R4
1 éMkocTH koHaeHcaTopa C2 onpenensior

<349 248
XT4

A,

A Ry
XT5

L VD1 1N4007

1 b VT2
)BC548
R2 R3150 |, cC2 @

v C1 — 2,2 MKx
10k -13,4? MKT %258

Puc. 2

]
(o517 ]

BO3MOXHYIO 4acTOTY NepekniovyeHns, co-
CTaBNAIOWYIO NPW YKa3aHHbIXx Ha CXeme
HOMWHanax okono 1...2 c.

Mpu NOBTOPHOM 3aMblKaHUK KOHTAaK-
Toe kHonku SB1 (npw ycnosum, uto C2
AOCTATOMHO pPaspsXeH) npoucxoauT
BeicTpas paspsgka koHgedcartopa C1. B
pesynsrate oba TpaH3ucTopa 3akpbl-
BAlDTCA W HaOEXHO YAepXWBalTCA B
ATOM COCTOAHWM 38 CHET COOTBETCTBEHHO
R2 n R, 0o cnenylowero so3neicTens Ha
kHonky. KoHpeHcatop C2 BHOBb HAa4YWHAET
3apAxatbCA, NPU4EM ANA NOBTOPHOro
BKIOYEHWS BOBCE He 0BA3aTensHo, 4To-
Obl OH OblN NONHOCTLI 3aPSAXEH, 4TO
3HAYUTENbBHO COKPAaWAEeT NPOMEXYTOK
BpEeMEHW Mexay BblKNWYeHWem K1 no-
BTOPHLIM BKNOYEHWeM. Lunkn paboTel Ha
3TOM 3aBepLlaeTcA.

conpoTueneHus. MoBeICUTE YYBCTBUTENL-
HOCTbL OAaT4vKa NPOTEKLWEN BOAbl MOXHO
yBENNYEHWEM CONPOTUBNEHWA pe3ucTopa
R9 no 100 kOm. Nopbupan conpoTUBNEHMe
pesncTopa R20, MOXHO YCTaHOBUTL Xenae-
MYIO TOHaNLHOCTE 3BYKOBBIX CUrHANoE, Jing
yaobeTea npoeepku pabotocnocoBHocTH
N HANAKWMBAHWA CUrHANW3aTopa KOHOEeH-
catop C8 MOXHO BpDEMEHHO OTKIIOHNTE.

YCTPOWCTBO, Cxema KOTOporo npeq-
craeneHa Ha puc. 2, cBoboaHO OT Hego-
cTaTtka, npucyliero npegsigywemy. Jo-
faeneHHan 3pnecek uens R5VD1 yckopset
paspaaky koHaeHcaTopa C2 yepes oTKpbi-
Tl TpaHaucTop VT2. Mpuyém paspspoxa
MPOVCXOANT HACTONBKO BLICTPO, YTO CTano
BO3MOXHbBIM NPUMEHWTL B Y318 KHOMKY KaK
C 3aMbIKAIOWMM, TaKk U C PasmbiKaIoWmm
kOHTakTOM. MNpasaa, BO BTOPOM cny4ae He-
CKONbKO BO3pactaeT noTtpebneHve sHep-
MW B HEGKTUBHOM COCTOSIHWMK YCTPONCTBA
(Npu 3amkHyTOM KOHTakTe B uenu R, R4,
SB1, R2 nporekaer tok okono 20 MkA),
OQHaKO B HEKOTOPLIX CNY4anAX NPeanoyT-
TensHee, YTobbI BKIIOYEHWE HArpy3Kku Npo-
WUCXOOMNO HE MNPU HAXaTUK Ha KHONKY, a
npwn nocnenylowem eé otnyckaHuu. Cee-
Toawon HL1 cnyxuT ona uHavkaumm Bknio-
YEHWA 1 BMECTe C TOKOOrpaHW4MBAIOLLMM
pe3ncTopoM RE MOXET BbITe CKNIOYEH.

Hepréx BO3MOXHOrrO BapwaHta ne4ar-
HOW NAaTsl, NPUroaHol Ann cbopku obownx
yCTPOWCTB, NOKasaH Ha puc. 3. K nerta-

000
= Lk

25

ATE XT3 XT4 XTS5 XT1 XT2
06 I [] TR T TSBJ
L H
3 ", Lelsl B

nam kakmx-nubo ocobeix TpebosaHuit He
NPeALABNAETCA, OOHAKO KEenaTefnsHo,
41066l KOHAeHCcaTop C1 BbIN NNEHO4HBIM.
TpaHaucTopsl — NBbIE ManoMOWHbIE
pPasHoi CTPYKTYPb, NUWb Obl He Bbinu
NpPeBbilWeHbl MakCUMaNbHbIE 3HAYeHWA
HanpsxeHus n Toka. ConpoTuBneHue Ha-
rPY3K1 A0MKHO YAOBNETEBOPATE HEPABEHCT-
sy R, > Ri/h, . rae h, .. — koag-
dUUMeHT nepepaqn Toka TpaHaucTopa VT2.
Beiknouartens No cxeme Ha puc. 2 yxe
Ha NPOTAXEHWW CeMW NeT UCNOoNb3yeTcs
aBTOPOM AM15 YNPaBNEHWA pene OCBeLLEHWA
TOKAPHOro CTaHKa 1 33 3TO BPEMS XOPOLLO
3apekoMeHgoBan cebs B akcnnyaraumm.
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"PAANO" — HAYUHAIOLLUM

NMurtanme undpposoro
MynbTUMETpPa OT INTUN-NOHHOIo
akKKymMmynstopa

C. YEPHOB, r. Camapa

Uugposbie mynbTumerTpel M-830, M-838, MY-64 u ananornvyHsie
noAyYunn WUPOKoe pacnpocTpaHeHue B NpakTuke paguomnwobure-
neu n npogeccuoHanos. Ana nuraHus nogo6HbIX NpnGOPOB MCNOAbL-
3yercs, Kak npasnno, AesaTneonsTHas 6arapes "Kponwa"” (6F22), uro
He o4YeHb yAobHo BcnegcrTene eé& Hebonswok émkocTn. CerogHsa B
npogaxe NoOABMAOCL 60NLLIOE YUCAO NUTHA-NOHHBIX aAKKYMYNATO-
POB, 4TO NO3BOAAET UCNOML30OBATL NpefnaraemMoe ycTponcTeo 419
3ameHnsbl barapen "Kporna”. Kpome Toro, 3a c4ér 6onblieii EMKkocTH
oTnagaer Heob6xo4UMMOCTb "3KOHOMUTL " Barapelo, BOBpeMs OTKIO-
yag nutaHue npubopa, a 3apaaKka akKymynsaropa B npubope aHano-
ru4yHa 3apsake akkymynsTopa B COTOBOM renegoHe.

npaxernem 3,7 B 1 émkocteio 750 mA-Y.
Mo anuHe u WWpWHE OH COBNagaeT ¢ pas-

npepnaraemon KOHCTPYKUMK npuMe-
" HEH NNTUA-WNOHHBIA AKKYMYyNATOP Ha-
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Puc. 3

bk rall '"";.,/-v__- __1'-_'1' V'l —= 9B  mepamu "KpoHbl", HO TOHblLE €é B
R3 s e | 'q' VDA% aea pasa, 4to no3sonuno B Garta-

e "o P 2 5 L i 5
) vl . N o, ¥T-2| perHOM OTCeke pasmecTuTb ewe n
at Do 1 q\‘l" npeobpasoBartent  HanpsxeHws.
== R+I DD2 PasMepbl akkymynatopa ocoboin
! c,_J|_ﬁ “ L pPONN HEe WrparwT, NOCKONbKY ero
: | MOXHO NPUKNENTD K KPbILWKe npubo-

Puc. 2

pa 8 nioboM CBO60AHOM MecTe.

Ha puc. 1 nokaszaHa cxema npeobpa-
30BaTeNA ONA NUTAHWUA MYNLTUMETPA.
Mpeobpazosatens COCTOUT M3 ABYX Yac-
Ten: Taimepa Ha mukpocxeme DD1, ana-
NOMMYHOrO onucaHHomy B [1], m cobeT-
BEHHO camoro npeobpa3oBaTtens, aHano-
FMYHOro onucaHHomy B [2], cobpaHHomy
Ha mukpocxeme DD2, tpaHcdopmarope
T1, eeinpamurene Ha VD2—VD5 u napa-
meTpuyeckom crabunusarope VD6, VT1.

TahMep 3anyckawT HaxaTuem Ha
kHONKy SB1, yCcTaHOBNEHHYID NOA OCLHD
nepekno4aTena nNpegenoe W3MepeHwus
myneTUMETPa. Bpems euigepxkn Tanmepa
NpW yKkasaHHbiX Ha CXEME HOMWHanax —
16...18 mMuH.

Mutanve ¢ BbixoAa TanMmepa noctynaet
Ha npeobpaszoeatens, paboTalowmin Ha
yacTore okono 200 klu, Npeobpazoearens
BblAAET Hanpsxenwe 9 B npu Toke Oo
10 MA, gocTaTtoyHoM ans paboTel npubopa
Ha niobom npepene namepenus. B sbiknio-
YEHHOM COCTOSHUM TaliMep npaKTUYecKu
He NoTpebnaeT Toka, No3ToOMY B OTAENBHOM

MEXaHW4ecKoM  Bbikno4aTene
NUTaHUa HEOBXOAMMOCTH HET.

[nsa nuTaHua ycTponcTea He-
0BX0AMM NUTUR-MOHHBIIN aKKY-
MYNATOR TONLKO CO BCTPOEHHBIM
MOAYNEM 3amTel. MNpu ymeHble-
HUW HaNpsKeHWs Ha BbIBOAAX
akkymynatopa Huxe 2,35...2.45 B
NPOUCXOONT erc OTKAK4YeHwe oOT
Harpy3kn W panee BO3MOXHA
TonbkO ero 3apagka. B pexwume
3apsoKv NpY NOBLILLEHWW Hanpa-
KEHWA HA ero eeiBopax bonee
4,2..44 B akkymynatop OTKMIO-
4aeTCH OT 3apAAHOI0 YCTPONCTEa
M B [OanbHEWleM BO3MOXHO
TONBKO NUTaHWUE Harpy3KK.

Mogyne 3aWmTel, Kak Npasum-
no, cobpaH Ha HebonbWwon
ned4aTHoM nnarte, 3akpenneéd Ha BolBOOax
aKKYyMYNATOpPa W 3alMLLEH M30NALUNMOHHOR
NNEHKoN. YnobHO MCNonb30BaTh akkymy-
nATopsl, NpuMeHaemele 8 MP3-nneiepax.
OHu BCE copepxkar BCTROEHHbIA MOAYNb.
Takxe BO3MOXHO NPUMEHEHWE aKKyMynsa-
TOpa v OT COTOBOro tenedoHa, Hanpwu-
mep, Nokia BL-4C.



MNpumeHeHve akkymynaTopa bes ue-
nei 3awvTel B NpeanaraeMon KOHCTPYK-
LK HEBO3MOXHO, MOCKOJBKY TONBKO C WX
NOMOULLIO OCYLUECTEBNAETCA YrNpaBneHue
3apaakoi. 3apsxare Nnpubop MOXHO, Ha-
npuMep, oT komMnetoTepa Yepez USB-pass-
em. Tok 3apsankv ONpesensioT pes3ucTo-
pol R1 1 R2. MNpu nonHOCTLIO paspaxeH-
HOM aKKYMYNATOPE OH MPUMEPHO paBeH
180 mA. Mo mepe 3apagkn TOK yMeHbLUa-
etcA. [pooonXxuTensHoOCTb 3apaakn —
npuBAnanTensHo 4...5 4.

YCTpONCTBO cOBPaHo Ha neyaTHoM nna-
Te 13 GONLrupoBaHHONO C ABYX CTOPOH
CTeknoTekcTonmTa TonwmHoi 1,5...2 mm,
YepTEX KOTOPOW NpeacTaBned Ha puc. 2.
B oteepcTua, 0603HAYEHHBIE TOYKAMM,
BCTABAAIOT OTPE3KW NYXKEHOro Nposoaa v
nponameawnT ¢ obewx CTOpoH nnartel. B
KOHCTPYKUMW MCMNOMbL30BaHLI AeTanu Ons
NOBEPXHOCTHOIO MOHTaXa: MWKPOCXEeMbI
DD1, DD2 — 74AC14M, TaHTaNOBLIE KOH-
nexcatopsl C1 (B kopnyce D), C4, C5 (8
kopnyce C). Kepamunyeckue KOHOEHCATO-

Puc. 4,6 =
pbl C2, C3 — niobble BbiBOOHLIE, PE3WCTO-
pel — nioBeie ManorabapuTHele BeIBOA-
Hble. TpaHcgopmaTop T1 HAMATLIBAIOT Ha
KonbUeBoM marHutTonposone K10x6x3 na
deppuTta 2000HM, KPOMKM KOTOPOrO NPK-
TYNNAT Haadwunem. MNMocne 3Toro Konsuo
0bMaTLIBaOT GTOPONNACTOBOW NUMKOW
neHToi. MepBuyHas OBMOTKA COAEPXKUT
13, a BTopuyHas — 60 BMTKOB NpoBOAa
NaB-2 anametpom 0,2 MM, paBHOMEPHO
pacnpegeneHHbIX No NEPUMETPY KONbLA.
Pa3wém XS1 — natukoHTakTHas mini-USB

po3eTka AnA NOBEPXHOCTHOrO MOH-
Taxa. lNpu otcytcteMM ownbok B
MOHTaXe W UCNPaBHbIX AETANAX YCT-
POWCTBO HanaxweaHns He TpebyeT.

CobpaHHylo nnaTty ¢ akKkyMynsaTopom
ycTaHaenusawoT B GaTapeiiHoM OTceke
aetanaMun BHU3. BHELWHWIA BUO, KOHCTPYK-
UMK NOKa3aH Ha puc. 3.

Kopnyc npnbopos M830, M838, MY64
W MM aHaNorMYHLIX ABNAGTCS H4aCTbO Ne-
peknyaTensa npenenoe W3MepeHus.
LLitok nepeknoyatens obnanaet BO3MOX-
HOCTbIO BEPTUKANBHOrO NepemMeLlleHuns,
4YTO W UCNONB30BAHO B 3TOM KOHCTPYKLUMK
ans BknoveHus npubopa. Nepemeleqne
HEBENWKO — OKONMo 1 MM, HO 3TOro BNoA-

prymKaFcYBeHup _'_"MaslTHuK"

4. MAMUYEB, n. LUaTtanoso CmoneHckoii 06:.

CTPOWCTBO npeaHasHaYeHo ana pe-

nakcauvmn, CHATUA YCTanocTh 1 pas-
APaXEHHOCTU — MUWHYTHOIC OTBNEYEeHUs
oT gen "HacyuwiHeix". MpuHUMn eé paboTsl
cnegylowmin,. MexaHnyeckmin MasTHUK —
CTANbLHOWM LWAPWK HA NPOBONOKE NPUKpen-
NnéH k poropy embpozsoHka. MNpw cosna-
AEHWUM HacToT coDBCTBEHHBLIX KonebaHwuiA

MasiTHUKZ U UMNYNbLCOB TOKA, NPOTEKAKD-
wero 4epe3 sBubpo3soHOK, konebaHus
MasTHUKa CTAHOBATCA YCTONHMBLIMW U He-
saTtyxaowmmn. oaTomy 3apada "oTene-
Kaemoro" — 3anycTWTe MasTHWK W [0-
BuTLCH ero ctabunbHon paboThl.

Cxema ycTpoWcTBa NokazaHa Ha puc. 1.
B ero cocTae BXoAWUT reHepaTop MMNyb-

~| HE [O0CTaTO4YHO AN8 HaAEeXHoro
cpabaTbiBaHua kHonku SB1.

Ha puc. 4,a nokaszaH BapuaHT
YCTaHOBKW KHOMKW 3anycka Aans
M-830, M-838, a Ha puc. 4,6 —
ansa MY-64. Mo ronoeky KHONKK
HeoBXoaMMO YCTaHOBUTL CKODY,
WM3roTOBNEHHYIO W3 KOHTakTa pe-
ne, ONs UCKMIOYEeHUA eé n3Hoca
npyv BpaweHUn OCKH Mepeknio4a-
Tena. )KenatensHo B OCb nepe-
KNo4YaTens 3aBMHTWTL camopes
NOAXOAALLEro pasmMepa AN no-
BEILEHWA W3HOCOYCTOWYUBOCTW.
Ona M-830, M-838 Ha nnate
Takxe HeobxoAuWMO YCTaHOBWTb
| CTOWKY W3 AnanekTpuka (Benas
cTonka Ha nnare, puc. 4,a) — ato

TpeTba TOYKa ONOpbl ANA
nnatel. OHa ynupaeTcs B
Kpbiwky npubopa. Eé Bbico-

Ty noadbupalnT 3kcnepwu-
MEHTANBHO NO YCTONYNBOMY
cpabaTtbiBaHMIO KHOMKKW. Ha

- puc. 5 nokasadH BapwaHT

roToBOW NNATbl C KHOMKOW.

B 3aknioyeHwe Boipesa-

“| 0T OTBEpCcTME B KOpnyce
npubopa gnsg NoAKMKYEHUA
kabens USB k paswémy XS1
W NPON3BOAAT OKOHYATE b-
HbIA MOHTaX (puc. 6). MNpwn
MOHTaxe ocoboe BHUMaHWe
1 OCTOPOXHOCTL TPeByTCH
npu  NOAKNIOYEHWWN  aKKy-
MmynaTopa k nnate. Tok KO-
Puc. 6 POTKOro 3ambiKaHWUA MOXET

NPUBECTW K BbIXOAY W3
CTPOSA 9NEMEHTOB 3aLNUTLlI aKkKyMynaTo-
pa. NokazaHHas Ha puc. 6 Nepemblyka,
3aMmblkawowan pesuctopel R1 un R2,
npegHasHaYeHa ToNLKO AN 3apaaku ak-
KYMynsTopa 0T OTAENbHOro 3apafnHo-
paspsanHOro ycTponcTea, U ANa 3apaaku
ot USB-nopta KOMNblOTEPA B HE HeT
HeobxoauMocTu.

JIMTEPATYPA

1. Heyaer WM. TaiiMepsl OTKNIOYEHWA NWUTA-
HWURA B UMPPOBOM MyneTUMeETpe. — Paawo, 2001,
Ne 9, ¢c. 28.

2. 3opun C. Cetesoil BGnok nWTaHwa ane
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coB Ha Taimepe DA1, Harpys-
KOW KOTOPOro CNyxuT subpo-
3soHok M1 oT coToBoro Tene-
¢doHa. MNoacTpoeyHsIM pesnc-
TOpOM R1 perynupyior ckBax-
HOCTb M B HebonblwMx npege-
nax 4actoTty CnefosaHua WM-
NynsLCOB TOKA, @ ero amnanTyay
ycTaHaenueawT noabopkoin
pesuctopa R3. Beiknwuatens
NMATEAHWA HET, NO3ITOMY OTKIKD-
YEeHWEe MaaTHUKa NPOBOAAT W3-
BfIEYEHWEM OAHOrO ranbBaHu-
4Eeckoro 3nemeHTa W3 aepxa-
Tens.

BONbWWHCTBO 3NEeMEeHTOB
pasMelleHbl Ha O4HOCTOPOH-
Hel nevaTHon nnarte w3 ¢onb-
rMpOBaHHOr0 CTEKNOTEKCTONN-
Ta, YepTéx KOTOPOR nokaszaH
Ha puc. 2. M3roToBneHue ycT-
poicTBa (puc. 3) HaYMHawT C
N3roToBNEeHUs COOBCTBEHHO Ma-
ATHUWKa. CrtanbHoi "no3ono-
YeHHbln" wapuk 3 (nyna an\
NHeBMaTUYECKOro nuctoneta)
NPUNavBaldT K OTPE3KY CTanb-
HOW MPOBONOKK 4 AMaMETPOM
0,5..0,7 v ApnvHOR OKONO
85 mm. BTopoi koHey, oTpeska
npunaveawT Kk poTopy Bubpo-
3BOHKA 6. B ueHTp OcHOBa-
Hua 10 (potop ot psuratens
BpaweHns AWCKOB KOMMbIO-
TepHoro DVD-npueopa) secrae-
NAT CcTOWKy 5 (MeTannuye-
ckas Hanpasnalowas  ans
CKONMBXEHWA Na3epHon ronos-
kn DVD-npueona komnbioTe-
pa). Ha ctoiky 5 ¢ Hebonbwwm
ycunuem HageealoT nnactmMac-
COBYIO BTYNKY 7 (CTOWKa-kpen-
ne’we Noaxoaawmnx pasmepos

Puc. 3

OT NNacTMaccoBoro kopnyca ObiTOBOW
P3A). BepxHee ocCHOBaHWe BTYNkW 7
KpyrnbiM Hagodwunem pacTadmsaloT nop
kopnyc subpo3eoHka 6 n 3atem ero npwm-
KNEeWBaIoT K Hel.

Ha ocHoeaHwe 10 npukneneaot ne-
pexopHy nedatHyto nnaty 9 (uarotos-
neHa M3 oTpeska CTeKNOTeKcTonuTa).
BuiBoabl BMOPO3BOHKA W NEPEXOOHYIO
nNaTy COeauHAT ABYMA “NPYXUHHBIMK
npoeogamu 8, KOTopele M3roTOBNEHLI U3
npoeoaa N3B guametpom 0,2...0,3 mm.
MNpeneapuTensHO OHW HEBWUTHLI HA CTOW-
Ky 5 W pacTaHyTbl 00 HYXHOW ONWHBIL.
OcHOBaHWEM yCTPOWCTBA CNYXWT nedar-
Has nnata 1, K KOTOPOA NpPWUKNEEeHb
pe3vHoBeIe onopsl 2 (3 WT.) — OTPe3kn
pe3nHoBON TPyOKWM, W3BNEYEHHON W3
npusofda astomobunoHoro CD-npowr-
poiBaTensa. Co CTOPOHbI pasmMeleHus
3NEeMEHTOB K NNate npunansaloT ckoby
11 (4 wt.) » nepembivky 12 (4 wrt.),
obpasyiowwe gepxartens aneMmeHTa nu-
TaHua (LR44). Ckoba w nepembiyka
M3roTOBNEHLI M3 CTANBHOR
NPOBONOKW OT KaHUenap-
CcKux ckpenok. [oToewliA
MafATHUK MPUKNEnBaloT K
nnate nocne TOro, kKak
ybenatca B8 pabortocno-
COBHOCTW 3NEeKTPOHHOWM
4acTW YCTPOWMCTBA.

Ona Hanaxweanusa pe-
aucTtop R3 BpemeHHO 3ame-
HAKT NnepeMeHHBIM C CONnpo-
Tuenedunem 100...220 Om.
ABMXKKM NOACTPOEYHOrO W
NepemMeHHoro pesncTopos
yCTaHaenuealwT B cpegHee
nonoxedue u nocne no-
Aa4M NUTAaHWA NOoYepPenHo
spawaioT, aobusasce xe-
naemblx konebaHwii mast-
HuKa. YacToTy uMnynLcos
TOKa MOXHO M3MEHWTL NOA-
6opkoin koHpeHcatopa C1.
YMeHblueHue EMKOCTH NpK-
BOAWNT K YBENWYEHWD 4ac-
Totel. MNocne atoro nepe-
MEHHLI pe3ucTop 3ame-
HAOT MNOCTOAHHBLIM COOT-
BETCTBYIOLLEro CONpPOTUB-
neHuws. B 3aBucumoctn ot
HACTPOeK MasTHWK Ka4yaeT-
CH C yrNamu OTKNOHEHUA OT
septukamm 10...80°. Notpeb-
NAEMBIA OT WMCTOYHMKA Nn-
TaHWA TOK HOCWT UMnNyne-
CHblIA XapakTep, ero amnnum-
Tyna — 10...30 MA. Hacto-
Ta konebaHwii MasTHUKa —
okono 2 'y,

Or pepaxkuwn. Buaeo-
PONKK, WAMOCTDUDYIOLWNIA
paboTy yeTpoARCTEA, HAXOANT-
cd no aapecy ftp://fip.
radio.ru/pub/2015/01/
mayatnik.zip Ha Hawem
FTP-cepeepe



HOPOTHNY BOAH4AX

@, Jlbos

K xoHuy 1924 r. B MUpe HacYuTbIBasOCh Y)Xe HEeCKOJIbKO [ecHAT-
KOB ThICAY MOoBUTEenbCKnUX pagnocraHumii — ronsko 8 CLUA ux 6sino
6onee 10 Tbica4y. CpeAu HEeMHOrux cTpaH, He npeacTaBIeHHbIX
noka B nwwburenbckom apupe, 6b1n1a M Takas OrpoMHas cTpaHa, Kak
Coserckuii Coro3, Ha 400 KOTOPO#H Bbinanu n cobeitusa 1917 rr., n
nocnefoBaslWwan 3a HAMMW rpaXx4aHckKkas BOWHA...

Aekpetvr 1923 r. u 1924 r. oTKPLINKM [OPOrY K KOPOTKOBOJHOBO-
My paguoniobutenscrsy B Hawen crtpaHe. Leno rtenepes 6bino
COBCEeM 3a ManibiM — 3a NoAB/eHNeM NepBOM, Kak Torga roBopunu,
yacTtHou pagwoctaHuymu. MNMpouzowno aro 90 ner Ha3an, B AHBape
1925 r. — B mexagyHapogHom acdupe npo3sy4an no3sisHoi R1FL
(Poccus lMepesas @Exop J160s).

CurHansl ManomMoLHOIro HUXEeropoackoro nepegar4ynka cpasy
6binm NnpuHAThI B ganékom Mpake. 310 6bin HaW NepBbiii pekops B
mobutenscKkoi CBA3M M accoyumupylotr ero obsidHo ¢ Pépopom
J160BbIM, 4TO €CTECTBEHHO — €ro MMs U pamMunusa NPo3By4anu B
noasiBHom! Mexay Tem B co3gaHumn nepenarymka v B ero Ucnosnb-
30BaHUM CAMOE HeNnocpencTBeHHOE y4acTue NpuHuMan u konnera
Jl6osa no Hmxeropogckon naboparopuu Bnagumup Merpos. 3710
Hukorga He 6bln0 TaWHOM, HO Kak-TO CO BpemeHeM no3abbinoce.
Xopowo o6 arom nepuoge HanucaHo B ctarbe camoro Pégopa
Jl6oBa, onybnukosaHHoi B cBA3u ¢ 15-netnem KB paguoniobu-
Tenscrea B CCCP B xypHane "Pagunogppont” Ne 9 3a 1940 r. (Ctunse

OpUruHana cTaTby COXpPaHEH).

B nccnepoBatensckux yupexaoeHuax co-
Bupanuce reHepaTopel Ha KB W faxe yka.
B Hwxeropoackoi pagwonabopatopumn

B koHue mas 1924 r. npeananym Huxe-
ropoackoro [lybucnonkoma Bbigan
paspewenre Ha "pagnotenedoHHYID

CTaHUMIO C NEPeaaTYMKOM MOLLHOCTLIO 40
Y2 n. c. u pAnHOI BONHE! He caeslwe 200 m
ANA NIOBUTENBCKUX LENEA W ONbITOB Mo
paguonepega4qe u Nnpuemy”.

370 BBINO Ha 3ape paavontbuTeNLCT-
sa. B ropope, Han camon Bonron, B 30a-
HWKW 0DWEXUTIA CemMuHapucTos pabotana
pagunonabopatopua um. NenvHa. HaGe-
PEXHYIO YKpalanu OBe XEenesHelX mMayTsl
C aHTEHHaMW, B OKHAaX 30aHWA CBETUINUCh
ManoW3BecCTHbIE TOraa SNEKTPOHHbIE
namnel, a C KpbIWKX HA4YMHaAN Kpwu4atb
rPOMKOrOBOPUTEN.

KypHane! "Texnuka ceasun”, "Paguonio-
outens” M pPaa MHOCTPAHHBIX XKYpHANos
coobwmnn 06 ycnexax KOpoTKOBONHOBOMA
MOOUTENLCKOW CBA3W 3a rPaHULIENA.

Y Hac KOpOTKWE BOJHbI UCNONb30BA-
NUCb TONLKO ONA NabopaTopHbIX Uenein.

npod. TaTapuHOB NPUMEHAN BOMHBI 00
2,4 m ans pas3paboTKn aHTeHH OANWHHO-
BOJIHOBBIX CTaHuMi Ha mogensax. OaHako
HWKTO ewe He nbitancsa aate CQ Ha kopoT-
KWX BONHax.

Pabotas 8 papuonabopatopun um. fle-
HWHA, § 41UTan MHOCTPaHHbIE XypHansl. B
Hemeukux n dpaHuysckux pasbupancs
cam, € aHrMWACKMMKU CNpasnsancy Mo To-
BapuLy no paguonabopatopum B. M. lMNet-
poB. [lHEM A 3aHMManNca KOHCTPYyWpPOEBa-
HWeMm OeLeBoro NpuémHuka, 4tobel cny-
wate KomuntepH, B. M. MNeTtpoe — name-
PEHWEM CETOYHBIX TOKOB B HOBbIX NTaMnax
M. A. Bon4-Bpyesuya. Beyepamn Ml pe-
WKWAKM Y MEHA AOMa 38HATLCH KOPOTKUMMN
BONHAMKW. YCNOBUAKCD, 4TO Ha MHe ByneTt
nexars BCS "mMarepuansHas 4acte” v oT-
BETCTBEHHOCTb (paspewenne ybucnon-

lMepBbiii cOBETCKNII KOPOTKOBOMHOBUK
@. A. JI6os y cobpanHoro um nepegar-
ynka (1925r.)

koma Obino gaHo mue), a B. M. MNetpos
6ynet OeWCTBOBATb KMIOYOM: OH Nepeg,
aTUM chywan mHoro KB-ctaHumin, Bnanen
Mopae 1 ocsoun nBUTENLCKWIA KOA,.

MNepebiid nepedatydvk Ouin cobpad Ha
CTONEe: 3anpocTo Nexana Ha Hém cnupans
KOHTYpa, pasfgenvrensHble KOHOEHCAaTo-
pbl, BCE 3TO ObINO COEAWHEHO Mexay
coboi nety4yumn nposopamu. [ee nam-
Nbl-0ECATUBATTKKN, Kakwe paguonabopa-
TOopMa BhINyckana Aana TenedOHHbIX
TPAHCAAUMIA, HaKanMBanuch OT aKKyMyns-
Topa 6V. AHOoOHOE HanpsxeHwe OHWu
nony4anu ot 400-V moTopa, 0bpalgHHo-
ro B guHamo. Beé obopynoeaHme nome-
LWanock B KAMOPKE, OTAENEHHOWM B CEHAX.
Mnowaam B 4 m? 66110 AOBOABHO, HO KN~
mMat 8 "naboparopun” 6611 Nnox. Manexs-
Kan neyo CO3Qasana HecTEpPnUMbIA 3HOWN
Ha YPOBHE ronoebl, 3aT0 HOMWM 3aCTLIBaNN
0aXe B BANEHKAX.

Yacoe B ogvHHaauate sedepa 15 aH-
sapa 1925 r. "3arHann” B aHTEHHY OKONO
amMnepa v pewwnnn nopaboTtats KAOHOM.
TyT %€ NPULINOCL M306PECTH NO3LIBHON —
pycckas, nepsasi, ®J1 — R1FL (ero nocne
HeKOTOpbIE YuTanu "pudne”). B TeyeHne
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nony4aca ¢ HemanoiM BonHeHwem B. M.
oTcTykan Heckoneko pas CQ, coobuas
gra v pseqs! u grk, NoToMy 4TO BOTHOMEPA
B Te AHW ¥ Hac ewe He Bbino.

Yepes ABOE CYTOK HOYbIO MeHs pasby-
OMN HEOXMAAHHLIW CTYK B ABepb. MNpubbi-
na COBEPLUEHHO YOUBUTENBHANA TEeNnerpam-
Ma MO-aHrmUIACKKN, M3 KOTOPOW MOXHO
6b1n0 NoHATE, 4yTo Hawe CQ npuHATO
rpomko Hekmm GHHZ2, qra kotoporo —
Schergat.

Tenerpamma Npov3Bena Ha Hac oboux
COBEPLWEHHO OWEeNnoMasiowee eneyarne-
Hue. Ctanu uckartb, 470 Takoe Schergat,
rae oH? MeICnb, 4TO CBA3b AanbHAS, HUKAK
HE yKnaabiBanaco B CO3HAHWW, W B Yucne
pasHbIX NpeanonoxeHnin Belno BbiCKasa-
HO W Takoe: xMBeéT B r. Ceprave (Huxero-
poackoii ryb.) OblBLWWIA BOBHHBIM paaucrT,
yCnbIXan Hac v npucnan aenewy no-adr-
NUACKK, 4TODBI HAC HE BbIAATE.

GHH2 coobuwan, yto Byaer Hac cnywarts
8 18 GMT, noatomy Mel ero 3sanu 18 aH-
Baps. B cneayoLlyio Ho4b Bbina nony4eHa
cnyxebHaa Tenerpamma, ykaselBalowas,
4TO nepeas Tenerpamma Goina na Scher-
gat (mecte4yko Bnua Mocyna — Wpak).
OTbickas BO BcemupHom ATnace nyHKT,
yKa3aHHblid B TenerpaMmme, Ml NPUKAHYAN
paccrosaHue. Oka3anochk HeNnnoxo — oKoNo
2500 km. Torga O NPoOM3BEeaEHHOM OnNbITE
6bin0 pacckasaHo M. A. boxu-Bpyesu4y,
KOTOPbIA, KaK U BCE Opyrue cneuvannucrsl
papuonabopaTopun, NPUHAN 3TO U3Bec-
Tve ¢ Bonbwwum oxueneHwem. Pagwo-
nabopatopua B TO BpEMS NOAroTOBNsNa

Huxeropogckuii paguomoburens
B. M. NeTtpos — nepsblii onepatop
KOPOTKOBOJSIHOBUK (PUCYHOK M3 XYpHa-
na "PaguogpoHT”, 1939, N2 15-16)

Ha KOpOTkMx BOonHax. OnbiTel BENUCL B
despane-mapte 1925, v nepepartymk
pagwonabopaTtopuu 6bin CbILWEH Ha BCEM
3eMHOM LWape.

Nepepatunk R1FL 6ein TyT Xe ynops-
novyeHd, cobpaH Ha OEpeBAHHON naHenwu,
Hakan namn nepeeenéH Ha NepemMeHHbLIn

CEPWI0 CUCTEMATUHECKNX ONbITOB CBA3W TOK.

B deepane, mapTe onbiTel NpOAONXKa-
nucek, nepegaqn R1FL Bbinu npuHATH
nog Napuxem, B JloHgoHe, a 3atem no
Mepe yKopoYeHus AnnHbl BonHel QSL
noteknu OTOBCKOAY, BNNOTb A0 ABCT-
panuu.

"Wireless World"”
Homepe 1925 r. nucan:

"Pycckuwid mobutene ycnsitad. PaHo
WM No3aHO Pycckue mobuTenn GO/MKHL!
Oun 3actasuTe 3anagdyro Espony ux
yensiwars. 970, 0YEeBWUAHO, NPOM30W/O
Bnepesie NPy NnocpeacTse nepegarynka s
HuxHem Hosropoage, ero noasieHsie RTFL
curHansl Gounm npuHaTel 8 9.20 Bevepa
GMT 19 sHBaps”.

K artomy nepwopny OTHOCWUTCH W MOS
nepeas BCTpe€Ya C CambiM 3HATHbIM
paauctom M paguonioburenem CCCP —
3. T. Kpexkenem. OH npuesxan 8 Huxero-
poackylo pagvwonabopartopuio No3Hako-
MUTbCH ¢ e€ pabotamun B8 obnactu ke-
CBA3W, OXOTHO Beceposan Cc MONOAEXbLIO,
pacckasbiBan € O NpakTUKe NONAPHbIX
3MmMOoBOK. B moel pabo4eit kHuxke coxpa-
HWICH 3anMCaHHLbIN PyKoio TOB. Kpexkens
ero agpec: no 15 wions — Mockea, a ¢
aerycta — Maroukun LWap...

MNocTpoeHHbii 0-Y-2 nan BO3MOXHOCTL
Bectu perynapHo QSO. C wiona 1927 .
MHE BbiNO NMOpPY4EHO CTPOUTL pagwMoBe-
LWAaTeNbHbLIA y3en — CTYAWIO, YCUNUTENH,
paguocTaHuuio ona Nybucnonkoma. B ato
OEN0 NPULNOCH YATK LENUKOM, U C Tex
nop nepepatymk R1FL 3amonk. K Tomy
BPEMEHW B 3(MUpPE rOBOPUIN YXE COTHW
coBeTCcKux nobutenen.

8 ¢despansCKom

"PAONO" — O CBA3MU

HA NIOBUTEJIbCKUX OAUAMA30HAX

MonopaéxHblie, Ha ky6ok A. C. Monoea

) OpraHin3aTtopbl copeeHoBaHuii Black Sea Cup International, sbibvpas "ceoboabtit
YMKEeHA", He Tak AABHO HanNOXWNM uX Ha Haw Tpagwumoukelin YOC CONTEST
¥ (tenepe — MonoaéxHuii kybok A. C. Monoea). Hanoxunu, He cneaya pekoMeHaa-
uMsM MexayHapoaHoro pagvomoBuTensckoro cowa3a... Ytobel nabexats kowdnukra,
KOTOPbIA Tak MM MHaye Bnuan Bl Ha peaynbTaTel CNOPTCMEHOB, PELUMBLLIMX NPUHATL y4ac-
Tne B 000OWMX COPEBHOBAHWAX, Mbl HA [Ba Yaca CABWMHYMM HAYano HalWX COPEBHOBAHWA.
[lara nposefeHus — nepeas cyBoTa despana — 0CTanack NpexHei. Teneps y cnopTcMe-
HOB €CTh LENLIA 4ac, 4ToObI OTAOXHYTE M NEPEHACTPOWTL NP HeoBX0AMMOCTI annapartypy.
B stom rogy MonopéxHeit kybok A. C. Monoea 6yner npoxoauTte 7 ¢espana ¢ 7 A0

11 UTC Ha pmanasonax 20, 40 u 80 metpoe. Bua pabots — SSB.

Y4aCTHUKM MONOAEXHKIX TPYNN COPEBHOBaHMIA (IOHOWMW 1 Aesywky 1896 r. poxaeHus
1 MONOXE) COPEBHYIOTCA B TPEX 3a48THbIX rpynnax: paamocTaHumM ¢ OfHWM oneparto-
POM, PAAMOCTAHUMI C HECKONLKMMI OnepaTopamu, HaGniogatenu. Bapocnele cnoptcme-
Hbl MOTYT BLICTYNAThL B ABYX rpynnax — paauocTaHuuu C OAHUM ONepaTopoM v pagmo-
CTAHUMW C HECKONLKUMMK onepatopamu. Ha CTaHumax C HEeCKONbKMMK OnepaTopamMu
moxeT pabotaTte ABa Waw Tpw onepatopa. Bo Bcex rpynnax ectb TONbKO MHOrOAWAanasoH-
Hbl 3a4€T.

M3mMeHEHWS B NONOXEHWE O COPEBHOBAHWAX HE BHOCWINCD.

NobeanTeny COPEEHOBaHWIA N0 MONOAEXHLIM rPyNnaM (nepeeie Tpu mecta) GyayT
OTMEYEHbI NaMATHBIMI NpU3amu — KybKamy 3a Nepeode MecTo 1 NNakeTkamm 3a BTOPoe 1
TPETLE MecTa.

Kpa#iHwii Cpok BbICKINKW OTYETOB — 22 hespans.

Ona paboTbl B 3TUX COPEBHOBAHMAX He NOOXOAAT OObMHbIE KOHTECT-NPOrpaMms.
UW5M paspaboTtan KOHTeCT-Nporpammy 4Ns CNoNb30BaHns B COPEBHOBaHNAX C 0BMeH-
HBIMW KOHTPONBHBIMW HOMEPaMK.

B 3aapx1BupoBaHHO (GOpME e€ MOXHO ckavaTk No ceeinke http: /www.radio.ru/cq/
Contest_v.zip (06bEM — okono 700 k6anT). E€ nomewwaioT 8 OTAENbHYIO Nanky v 3anyc-
KaloT exe ¢ann, KOTOPLIA pacnakoesieaeT nporpammy. Mocne sanycka MCNOAHAEMOrO
cdaiina "Contest” OTKpLIBAKITCA YETHIPE OKHA: OCHOBHOE — “"Monop@xHblit Kybok
A. C.Monosa" (ana BBoAa AaHHbIX O cBA3aAX), "MM03biBHBIE” (NOACKA3KA NO3LIBHLIX),
"CratucTuka” (Tekylwme pesynbtartel Mo AuanasoHam) u "Cnucok csasei” (BBEAEHHbIE
AaHHbie). ECnn OTKpBINKCE He BCe OKHA (KpOMe OCHOBHOMO), OCTaNnbHblE MOXHO BKKD-
4MTb, BOCNONL3OBABLWMCH BbINAAAIWMM MeHI0 "OkHa" B OCHOBHOM OKHE.

Mepen Havanom paboTel HeoBxoanmo yOeaUTLCA, YTO KNaBmaTypa KOMNboTepa nepe-
KMIOueHa Ha pexum Beoga Oyke naTwHckoro andasuta. PopMupoBaHWe OT4ETA MOET
4yepes BbiNaaniluee MEeHIO OCHOBHOro okHa "CopeeHoBaHWus".

S.K.

Ha75-mro-
Ay ywén wn3
KU3HW HOpwui
MerpoBuy
CrapocTuH —
4YenoBek, Tak
MHOro caenas-
WwWia ans paz-
BUTMA panuo-
cnopta B Ha-
el cTpaHe, B
ocobeHHOCTH
MHorobopesn
papucToB.
Bobipalowmiics cnopTeMeH, oH yxe B 1966 .
3aHan nuaupylowee mecto B cbopHoi
CTPaHb!, CTaB CUNbHERLWMM MHOroBopLem
EBpontl.

MNoaxe, nepeina Ha TpeHepckyo pabo-
Ty, Opuir lMNeTtposuy wWenpo Aenuncs
cBOWM BoraTtbiM ONLITOM C MONOALIMK KO-
nieramMu 1 He TOMLKO B npouecce paboTel co
cBopHoW cTpaHel. MHOroYMCcnNeHHsle ero
cTaTeu B xypHane "Pagno” noMornn ectate
Ha HOMM MHOMMM MONOALIM PaAMOMHOro-
Hopuam.

CnmMcok  MNOYETHLIX 3BaHuid  HOpus
MeTpoeuya rosopuT cam 3a cebs — noyeér-
Hblin macTep cnopta CCCP, 3acnyxeHHbli
TpeHep Poccun, CrnopTMBHLIA Cyabs BCE-
POCCUICKOA KaTeropuu no paguocnopry,
"TMOYETHBIA pagucT” CTPadbl, He roBOPA
YXKE O MHOMOMMCAEHHbIX CNOPTMBHBIX Ha-
rpagax B Camblx MPECTWXHbIX MexayHa-
POOHbBIX COPEBHOBAHWAX NO PaguocnopTy.




RIOX — ocTtpoB KaparnHckum

Bacwununii CYXAHOB (RA1ZZ/3), r. Mocksa

PTEMBIY U €ero TOBapwll Ha rpy30BOM

MallMHe 0TBO3AT Hac 1 obopynoBaHne
K cyaHy. Ha noneitku otbnaronapute Ap-
TEMbIYA U BoAMTENER HEBONLLLOW CYMMOA
AEHEr nony4aem KaTeropuyHblil 0Tkas.

BbICTPO rpysum HawwW sewm Ha 6opT
cyaHa, U A uay becenosaTe C AMPEKTOPOM
PomaHom — pacnnadymeartbes 3a katep. A
M BCE 4NeHbl KOMaHabl HagewTcs, 4To
YyOACTCHA AOrOBOPMTLCH HACHET CKUAOKW.
Mocne NpoaoNkWTeNsHOro OBLIeHWA OH
BX0OWT B Hawe beacteeHHoe GpuHaHCOBOE
NONOXEHWE, U Mbl OOrOBAPUEBAEMCH O
cymme B 40 Toicay pybneit.

MNsTe 4acoB B NYTW Ha KaTepe NPOXoanaT
HE Tak yToMuTensHo. MNepnoanyeckn Bol-
X0AMM K3 KyBpuka Ha nanyby nocmoT-
peTb, HACKONbKO Mbl NpUBAM3MANCL K
Hawei 3aseTtHoW uenw. OCTPOB NPoOCTO
OrpOMEH — OH BRne4aTtnaer CBOMMW pas-
Mepamun. KanutaH 4epxuT Kype Ha I0XHYIO
4acTb OCTPOBA. BOT B BUHOKNL YXE MOXHO
pasrnagete 100-meTpoBble BbIWKW, KOTO-
pbIE NCNONB30BANMCL B COBETCKOE BPEMS
B KayecTee (a3vmpoBaHHLIX aHTEHH ANA
CBA3W C BOEHHbIMK cyaamu. [oe-1o paoom
C 0QHOWM 13 BbllWek Mbl U Bynem pacnona-
rateca. AHppen (R9XC) rpe-to poctan
TONHYIO KapTy w pacneuatan eé. Ha Hewn
BN 0B03HA4YEeHb! OaXe JOpOorv Ha OcT-
poBe, MO3TOMY Mbl TOYHO 3HaNK, roe Ham
HY>XHO BbICAAMTLCS.

Kune karepa KOCHyNCa Menu, u crap-
nOM KWHYN SKOPb NPUMEPHO B OECATH
meTtpax oT bepera. o ueno4yke neperpy-
xaem obopynosaHue — OBOe Ha KaTepe,
0OMH Ha NEecTHULE, CMYWEHHOW C Hoca
cynHa, v agoe Ha Gepery. Y106l He 3amo-
YWTH WTaHbI, pasgesaemMcs 40 TPYCOB.

Ha Beper noaveaxaiT gsoe puibakos
(Hukonain u Cepreil) Ha kBagpouuwkne,
KOTOPBIE MPOMBILLNSIOT Ha OCTpOBE. 3Ha-
komumca. OHK BO3BpaLLAIDTCA 00PaTHO K
AOMY, 4TODbLI COOBWUTE MasyHUKy Anek-
caHapy o Hawem npubbitun. Bokope
Hukonai n Cepreil BHOBb NPUE3XaOT Ha
nobepexbe, 4T0OLI MPOBEPUTE NOBYLUKW
ans kpabos, a cneaom — 1 "Xo38uMH" ocT-
poea AnekcaHap Ha YPANe. Mpy3um B
npuuen scé obopyaoBaHne u pasmMeLla-
eMcs B8 MalwuHe —

27 aerycta B 08.46 UTC Ha uacrtote
14060 kMy 3eyunT nepsoe CQ RIOX UP1.
Cpasy 308et KoHctanTuH (RW3DD), npum-
BETCTBYEM €ro v N034pasBffAeM C Nepebim
QSO0. CnbilwHO COBCEM HEMPOMKO, C 3aMU-
paHuAMK, HO yBepeHHO. KOHCTaHTuH
3abpacwiBaeT MHGOPMAaLMIO B KNACTED M
TYT Xe BO3HWKaeT ceanka. YyecTeyeTcs,
4TO MPOXOXAEHWE XYXe, Yem Byepa, HO
Bnagensubl xopoLmx cetanoe pabortaioT ¢
Hamu Be3 ocobbix npobnem. Cnaut pacTa-
rueaetcs Ha 5 kly. 30BET 0Y4eHb MHOroO
ANOHUEEB, 3aKpbiBas CBOMMW CUrHanamu
Eepony. 3ey4uT TOCT 3a nepeoe QSO — He
6e3 atoro! Hebonblwoi nepekyc, U Noka
OOWMH W3 YNEeHOB KOMaHabl — B adwupe,
WAEM passBopaqmeaTts BTopoe pabouee
MECTO 1 CTaBUTb OCTaNbHLIE 8HTEHHbI.

Ha Hawe cyacTbe, y Hac Bena BO3MOX-
HOCTb MCNONL30BaTh 100-MeTPOoBYIO M30-
NIMPOBAHHYIO MaYTy B Ka4ECTEE aHTEHHBI,
0 KOTOPOW Mbl roBopunu paHee. OHa He
BbiNa B pe30HaHCe HWU Ha OAHOM Ouanaso-
He, Tem He meHee KCB Buin npuemnembim
ona pabotel ¢ ycunutenem. Tak Kak Ha

KTO-TO B kabuHe,
KTO-TO mexay kabu-
HOW WU UWMCTEPHORM, a
Buktop (UA3AKO)
Ha CWAEeHbe, KOTO-
poe 3akpenneHo Ha
camMom Bepxy uwmc-
TepHbl. OT mecTa
BbiCAAKW 00 AOMW-
ka, roe mbl Gypem
pacnofiaratbcs,
OKONO 4YeTBIPEX K-
NOMETPOB..

Hakoney-To cBepwmnnoces —

Boane Hac kpyxuT OrpoMHOE KONW-
4ecTBO 4Yaek. Hawe cyOHO Takxe Tpeso-
KaTt Hebonblwue cTau NTWUL, KOTOPbIX
MecTHble HasbieaiT "apa”. OHu o4YeHb
nOXO48T HAa ManeHbKWX MWUHIFBUHOB —
TOXEe He yMetoT nerartk, HO BeICTpo nepe-
LBUrarTcs no NOBEPXHOCTW BOALI, Xnonas
KPbINLAMW, WAW PEe3KO YXOoOaT nog eogy
npW Hawem NPUBAMKXEHUN K HAM.

OxonvyaHne.
Havano cm. 8 "Pagno”, 2014, N2 12,
Ha 2-it c. obnoxkmmc. 51

Mbl BbICaXuBaeMCs Ha ocTpos!

AnexkcaHgp pasmeuwlaer Hac B ABYX
CMEXHbIX KOMHaTax 3aaHua ObiBwen
norpaHsacTasbsl. B kOmHatax ecTb BCE
Ham HeoBxoauMMOe — HEeCKONbLKO KpoBa-
Tei, napa CTONOB W CTyNbLEB W Aaxe
anekTpuyeckas nnutka. beicTpo Haeo-
AUM NOPAAOK B KOMHAaTax, AOCTaém w
noaxn4yaem annapatypy. 3anuTeiBa-
emcs oT obuwero awn3ens-reHeparopa.
MepBbiM AENOM CTaBUM BCE TOT Xe Bep-
Tukan Ha 20 meTpoe, 4Tobbl Ha4aTs pabo-
TaTe B 3dupe — BEOb HAC yXe 3axna-
NNChb.

Bcé kax B MockBe — 3arpyxaemMmcs
B MecTHoe "Takcu".

KaparuHckom 6Gbin yxe no3gHuin Bedep,
Mbl cTanu npoboeate pabotate Ha HY.
Bknioyaem guanasod 160 metpos wm npo-
soammM QSO ¢ RAOZN, HO Bonblie HUKTO
He oTeevyaeT. Ha 80 meTpos cTaHuwmi
Bonble, HO B OCHOBHOM TONbKO JaneHnia
Boctok. lpoeogwm nepsoe QSO ¢
UAQIDZ/0/p, KOTOPLIA B AaHHLIA MOMEHT
HaxoauTca B HkyTun. CnbllinT OH HAGC
nnoxo, ¢ panoptom 339, HECMOTPA HA TO
4TO 3AeCb OH waéT 599++, Tonbko no
zasepweHun QSO yeuaoenw, 410 3abbinu
MOAKNIOYNTE @HTEHHY K cpaboTani ¢ HUM
Ha ABYXMETPOBLIA Kycok kabens...

Tem BpeMeHeM OXOTHWMKKM 3a kpabamu
BEPHYNWUCL C yNoBOM. MNapa AecaTkos or-
pPOMHbIX Kpaboe Bbinu cBapeHbl B BONb-
WOM KOTNe, HaxoAdWwemcs paaomM cC
AOMOM. ITO DBbIN HACTOAWMIA NUp ang
Hac! Kpabamu o6benuce Tak, 4To Ha cne-
AYIOWMIA AEHB WX YXKE HUKTO HE en.

Ha cneaywouwee yTpo noctaesnnn oaHo-
owanasoHHeliln GP Ha 40 metpos, GAP
Titan DX — mMHOrogmanasoHHbIA BEPTUKAS
Ha 40— 10 MeTpoB W PacTAHYNN HECKONb-
KO npotueoBecoe Ha HY-pwanazousl gng
100-meTpoBO MauThl. K coxaneHuio,
3aCBETNO He ycnenw nNoaHATe Spider.
AHTEHHEI pa3HEeCNW Ha MakcumanbHOe
paccTtosHue Apyr oT gpyra, 4tobbl Beina
BO3MOXHOCTb paboTate OQHOBPEMEHHO
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"PAONO" — O CBHA3U

Ha HECKOMbLKUX AManasoHax, He co3naeas
ApYr Apyry NoMexm.

3anyctunu TpeTee pabovee MecTo, Ho,
K COXaneHwio, Ha HEM He 3apaboTan ycu-
nuTens. YyscTBOBANOChL, 4TO Npoxoxae-
HWE 3HaYMTENbHO Xyxe, 4em Beino B Occo-
pe, B Hauny4wee spems Ha BY (eeponeii-
CKWIA caHpaiic) ynaéTcs AepxaTte BbICOKWIA
TeMr, HO KOrAa NpoxXoXaeHue 3akaH4mBa-
eTCH, CTAHOBUTCS O4EHb THXENO BbITArM-
BaTh cnabble CUrHanbl C YPOBHEM HWUXe
S0. Ha BY npoxoxpaeHwe oTcyTcTeyeT. Kak
Mbl Y3HanM No3xe, B0 BpeMs Hallero npe-
BeiBaHWA Ha ocTpose Bbina cunbHas mar-
HUTHaA BypA, KOTOpas 3HAYUTENLHO NO-
BAWANA HA NPOXOXKAEHWE B BbLICOKUX
WwMpoTax.

CoToBOE NOKPLITME HA OCTPOBE Npak-
TU4eCKW OTcyTcTBOBano. CBA3b NOSBNA-
Nace TONLKO B XOPOLWYIO, ACHYID, NOroay,
ecnv 3aneaTb Ha KpbiWy 303HUA UNKU Ha
mauty. MNpwn atom GPRS-uHTEpHeT non-
HOCTBIO OTCYTCTBOBAN, MO3TOMY Mbl HE

WMENN BO3MOXHOCTb 3anuMBaTk Halwn
norun. Tem He MEHEE NOroaa Hac B OCHOB-
HOM pafoBsana, i Mbl UMENN BO3MOXHOCTb
OENUTLCA HOBOCTAMW C HALIMMK NMIOTa-
MU NO TenedoHy.

Pewaem nporynatecd ¢ AHOopeem no
BOCTOYHOMY NoBepexsio 0CTPOBa CO CTO-
poHbl Tuxoro okeana. Mo cnosam MecTHbIX
CTapOXW, TaM MOXHO HalTU MHOrO UHTe-
pecHbix apTedakTos, BoIOPOLIEHHBLIX MOP-
CKOi BONHOW Ha Beper, Ha4uMHaa oT 06nom-
KOB CYOO0B, KOHYaaA NW4HBbIMW Belwamu
KaHagckux mMopskoe. Ham He noseano c
HAxXOL4KaMW, COTBOPEHHbIX YENOBEYEeCKW-
MW pYKamu, 38 UCKNIOHEHWEM MHOrO4MC-
NeHHbIx OyikOB, NOnnaskoe v GONbLWOro
KONMWYECTBa HOBBIX KOPENCKWUX Mapkepos
(HaeepHoe, noTepanyu no popore). 3aro
oBHapyxunu HeoBblYHbLIE KAMHMW, KOTOPLIE
TOpYanKM U3 NocTeneHHo obeanueaWero-
ca Depera Ha pacCcTOSHUM NPUMEPHO
10...15 M OT noeepxHoCcTW. HacTe Takwx
kamHeil nexana Ha Gepery. HeobbluHOCTB
WX 3aKn4anace B TOM, 4TO BONBLIMHCTBO
13 HUX BbINO NOYTW NPABUABHOWM OBANbHON
GOpPMbI, HANOMUHAKWEW ARUO, TONLKO
oveHb Bonbwoe. WHoraa BCTpeYanucb
packonotele kamHu. Cama cTpykTypa

KamHs Toxe Bbina HeobbliHan — BEPXHWIA
Cnoit NoTpeckasLlniics, kak ckopnyna. A e
UEHTpEe KamMHs AAp0 TEMHO-KOPWYHEBOrO
ugeTa, otaensemoe ot “benka”. 310, KO-
HEYHO, MOE NIMYHOE MPeanonoXeHue, HO
O4YeHb HanomuHaeT aiuo OuHo3aepa.
HexoTopoe Bpems Ha3ag s CMOTpen nepe-
Aa4vy, B KOTOPOW pacckaseliBanock O HAX04-
K€ NP packonkax OKaMmeHenkelx AvL JUHO-
3aspa B NeH3eHcKkon obnacTn. 3TN KaMHK
BbIIN O4EHB MOX0XKW HA T, YTO NoKa3biBa-
v B nepegade.

Takxe Ha Bepery NexuT o4eHb MHOTO
KMTOBbIX kKocTei. Ckopee Bcero, ato pe-
3yneTaT KoOrga-To npouseTasliei 3neck
OXOTbl Ha 3TKUX MhekonuTawwwmx. bepy ¢
coboit OAWH KWTOBLIM NO3BOHOK pasme-
pom ¢ HeBonbwoin NyhuK Ha NaMaTs.

Houslo 1 Ha pacceete, Gnarogaps ycm-
nnam Anekcadapa (RA3AV), nor nononHsa-
eTCH HECKONBLKUMK CBA3AMK ¢ ERpONOi Ha
160 MeTpax M HECKOMbKUMW OeCATKamMW
QSO Ha 80 mertpoe. EcTe Takxe CBA3W C

na3oxst 10, 15 n 20 meTpos.

YcranoeneH "Pob6uH3oHn" Ha gna- |

CesepHoit 1 KOxHon Amepukon u Okeann-
e, AnoHuio 1 Beck JansHuii BOCTOK Chbilu-
HO XOPOLUO Ha BCex ananasoHax. Mel no-
cTapanuce yOennTe BHUMaHWe HEe TOMbKO
BY-gmanazoHam, HO U TPYAHBIM CBA3AM HA
HY, Tak Kak paHHas TeppuTopMA ABNSETCH
OTAENLHOW CTPaHoi Ha gunnom P-150-C.

PaHo yTpom creayiowero gHa CTagum
0AWH U3 ABYX NPUEE3EHHbIX CNaingepos Ha
avanazoxel 10, 15 1 20 meTpos.

Mnu 3a CcYET TOro, 4TO NPOXOXAEHWE
YNYHWMNOCEL, UNW 33 CHET 3 HEKTUBHON
aHTEHHbI, @ CKOpee BCEero, v Toro u Apyro-
ro, Hac ctanu 3BaTb ropas’fo nyuwe.
Crano xopowo CneIWHO BOCTO4HOE nobe-
pexse CLLA. K Beuepy Mbl Takxe oLy Tuam
pasHWUy U B EBPONECKOM HanpasneHun,
308 6bin MacwTabHee, YeM B NEPBbLIE 4ack!
paboTtel B adupe. K ToOMy xe MHOrmne
"OXOTHUKM" 13 ANOHWUK yxe NpoBenu 0O
atoro QSO ¢ HaMK, ¥ Mbl MMENK BO3MOX-
HOCTb MpakTuyeckn GecnpenaTCTBEHHO
paboTats c EBponoii.




Tem BpemeHem Mbl NOAYHUAN WH-
dopmaunio ot Banepws (UAOZC), uto
Hawe CyAHO, Ha KOTOPOM Mbl MPWLLAW
ClOfa, YXe HaxoOwuTcs nog norpyskoin B
Occope. OnaTte nepen Hamwu BCTAET He-
npocToi BbiBop — NWbo Mbl 3akaH4YMBaem
Haly 3JKCNeauuuilo C TPEMS ThICAYaMMU
ces3el W oTnnbiBaeM ¢ ocTposa, nubo
KOEM OpYyroe CyaHo, KOTOpoe, TeopeTu-
4Yecku, TOXe rotoeo Hac 3abpats. Ho
Korga oHo ByneT B 3Tux Kpasx, HEM3BECT-
HO. Ha oBwem cobpaHum npuHuMaem
pelweHne, 4TO 4acTb HaWen KomaHgbl
(umenHo RA1ZZ v UA1ZZ), koTopas ponx-
Ha u3-3a paboTel BEPHYTLCA OOMOI B Nna-
HUPYEMbIE paHee [aTthbl, NOKWHET OCTPOB
Ha 3TOM CyYAHe C 4acTbio obopynosaHus. A
ocTansHble npogonxar paboty B adupe u
YAOYT Ha ApYyrom cyaHe, KOTOPOe NOKUHY-
no napy gHei Hasap lNeTponaenosck-
Kamuartckmit 1 pepxut kypc Ha Occopy.
Ho, 4yTe no3xe, no adupy noctynaer
onepaTtvBHas wHGopmauws oT Banepus,
4TO BTOPOE CYOHO yxe npwbbl-
no 8 Occopy w nnadupyeTt
Bbixon obpaTtHo 3aeTpa. Ces-
3bIBAEMCH Hanpamyl C Kanu-
TaHOM 3TOro cygaHa, v OH nog-
TBEPXKAAeT uHdopmauvio. Me-
HAEM HalwwW nnaHbl, U BCER
KOMaHaon OCTAaEMCA Ha OCTPO-
Be eLLé Ha OOVH OeHb.

Ha cnenywowmii feHs pelua-
€M NPOrynaTLCH 00 Maska, Ko-
TOPbLIA pacnonoxeH Ha He-
60NbWOM XONME KXHEeE Ka-
3apMbl.

Anekcanap npegynpexaaet
Hac o TOM, 4TO Ha OCTpOBE
nocenunnucs Mmensenw, B TOM
4MCne 1 B TOW 4acTu OCTPOBA,
roe Mbl Haxooumcs. 3Ta HacTb
ocTpoea npeacTaenser coboin
TYHOPOBYK) PaBHWHY, NO3TOMY
B Cy4ae ONacHOCTW CNPATaThL-
cA Oyper Herpe. Ham He
NoC4acTNMBUAOCH B 3TOT Pas BCTPETUTLCH
C "MOXHaTEIM APYrOM”, HO Mbl BWOENW Er0
cneabl. Takke MHOMO ONEHbWX CNenoe,
KOTOPLIE NYCTO HacensiT 3anagHyto 4acTb
OCTPOBa, rae kKoraa-to Bbinu oneHbu
nactbuwa. Cerdac OHWM PacnNOOWIUCE,
oguyany n pazbexanuce NO OCTPOBY.

MNoka pownw Ao maska, BOOBONb Ha-
enuce Aroa. froa 3gecs NPoCcTo Mope —
MOpowka, BpycHuka, YepHvka, ronybuka.
Mpuuém BCe 3TW Aroflbl pacTyT PsagoM
apyr ¢ gpyrom, snepemewky. MNpoias cto
METPOB, HE BaXHO, B KakOM MecTe u B
KaKkoMm HanpasfeHuy, MOXHO HacobupaTb
no BeApY Kaxaoi aroasl. HecmoTtps Ha oT-
CYTCTBME OEpEeBLEB, KAaK TaKOBbIX, O4EHb
MHOro rpuboe. B 0CHOBHOM NOgoOCUHOBW-
KW, MOXOBUMKWU W nonbepésoBukwn. Anek-
caHgp rosopun, 4To ecTe 1 Hensie. Beuay
OTCYTCTBMA feca, COOTBETCTBEHHO W
MCTBLI, FPMbLI MCKaTb HE HAQo — MX
BWAOHO U3aaneka.

C nepwogu4HOCTLIO B ABa 4aca 3ane-
34EeM Ha KpbiLy, a NPy OTCYTCTBUK NOKPbI-
TUA, YYTb NOBLILWE, HA BbILKY, 4TOOLI CBSA-
3aTbCA C KanWMTaHOM CyOHA W YTOYHWTbL
Bpems OTNNbITUA. BaxHo Bbino He ynyc-
TUTb MOMEHT, Korga cynHo GyaeTt rotoso
nokuHyTe Occopy, Tak Kak TOro BpemMeHu,
nokKa OHW UayT A0 OCTPOEa, Ham kak pas
OOMKHO XBATWUTb HA CBEPTLIBAHWE AHTEHH
v obopynoeaHua. Koraa TOYHO OHW NOKU-
HYT MOPT, KanuTaH He 3HaeT, No3aToMmy

NOCTOAHHO Ha3BaHwBaem emy, Tak Kak
3apaHee CBOPa4YvBaTbCH HENb3A — BaXEH
KaxasbIi yac 8 adupe, Beab MHOMME OXO0T-
HUKW ewe He YCnenn ¢ Hamu NPOBECTH
QSO0.

HakoHeu, B WeCTb yTpa No MECTHOMY
BPEMEHM, NPV O4YEpPeaHOM 3BOHKE nony-
yaem MHOPMAaUNIKD, YTO CYOHO BbIXOAWT C
Occopbl. ABwHup (UA1ZZ) npoponxaet
paboTy B adumpe Ha "craumoHapHyo” 100-
METPOBYK) @HTEHHY, a Mbl B OblICTPOM
Temne ceopaduBaem obopygosaHue w
aHTEHHHI. NpoxoxaeHue "pasbirpanocs” v
ABUHWpA B nocnegHwe 4acbl "pBYT Ha
4acTu” Ha awanazoHe 30 meTpos. Bce
ocTanbHbe BbiNK 3aHATH ynakoekon 06o-
pynoBaHus, M Hekomy ObIN0 NofckasaTh
emy, kak Ha K3 caenats cnnur...

CnycTa 4eTbipe 4aca BCE ynakoBaHo u
3arpyxeHo B npuuen 3WJa. OcTasnsem 8
ka4ectee HebonbWOro npeseHTa Anek-
caHapy 3anac efbl W ankorons, KoTopbin
Mbl HE MCTPeBuNu, HAXOAACH HA OCTPOBE.

Mo NOroBOPEHHOCTM C KanWTaHOM
CyOHa OHW O0M¥HBI NOQOATH Makcumans-
HO Bnmnako k Gepery, a Mbl Ha Pe3anHOBOMR
NopKe, 3a HECKOMbKO 3axX0f0B, nepenpa-
sum obopygoeaHue Ha BopT. Kak ckasan
KanutaH npu TenedOHHOM pasroeope,
OHW cMOoryT nofonTy Kk 6epery Ha 10 meT-
POB (KaKk NOTOM OKa3anocb, OHW UMENW B
Buay rnybuHy, a Mbl Nogpa3ymesani pac-
cTosHWe oT Gepera).

Mo popore K MECTY BbICAAKW MbI 3aMe-
Yaem Ha ropu3oHTe, co cTopoHe Occopsl,
HeBonbWOon 06BLEKT, KOTOPLIW NOCTENEHHO
YBENVYMBAETCH B pasmMepax, U CTaHOBUT-
CHA MOHATHO, YTO 3T0 UMEHHO TO CYOHO,
KOTOpOe MOET 3a Hamu. Mbl pagoBanuch
aTomMy cobbiTWIO, KaKk HacToswme pobuH-
30Hbl, KOTOPbLIX OCTABWAWM HA OCTPOBE Ha
roa! CygHo nocteneHHo npubamxkanocs K
OCTPOBY, 4TO BCENANO YBEPEHHOCTb, 4TO
Mbl HE OCTAHEMCH 30ECh M CKOPO BEPHEM-
CcA AOMOMA.

Mbl npuexanvu Ha Geper, paarpyau-
nMcb W cTanu xaaTb. TeM BpeMmeHem
"Haw" kopabnek, He nolas A0 Hac nNpu-
MEPHO TPW KWNOMETpa, CMEHWN Kypc,
NpoONbLIB Y4yTb Aanblie OT MecTa, rae Ml
BbIFPY3MNWCh, W BCTan Ha Akopb. Ham He
NOHATHO, NOYEeMY OHW HEe [OBWraioTCH B
Hawem HanpaeneHun? Xoyt npunuea?
He suaaT Hac? HapewTcs, 4T0 Mbl Ha
PE3VHOBON OBYXMECTHOW nogke camu
LONLIBEM K HAM?

MonebITkM NpUBNEYL BHUMaHWe Xxecta-
MW W CBUCTaMW HE YBEHYANIUCh YCMexom.
MobunbHan cesazb oTeyTeTeyeT. Mbl Gbinn
npepynpexneHsl, 470 W3-3a Hac CyaHo
[ONro CTOATL He ByneT — ecnu Mel BOpyr
Dynem He roToBbl K OTABITUIO, HAC XAaTb
He OyayT. Bpems WOET, a HUYero He npo-
WCXOOMT, U Mbl HA4WHAEeM BOIHOBATLCS.

Apyrvx BapuavToB HET — npbiraemM c
Buktopom B nogky w rpebém no cynHa.
PeanHoean Oeckunesas nogka o4veHb
HeycTon4mea cama no cebe — 4yTb Cunb-
HEe MaxHeLb BEC/IOM, 1 € HaYuHaeT Kpy-
TWTb, @ TYT ELLE BOSIHA 1 BETED — CUNBHO
pasorHaTbCA He nonay4aeTca. Tem He
MeHee nocne noayropadacosoi rpebnn
Mb! JOCTUraem cypHa.

MNoaxwmaemcs Ha GopT u Becenyem ¢
HeBbICNaBWWMcA kanutaHom. Okazsiea-
eTCH, OHW He 3aMeTwnn Hac Ha Gepery un
BCTanu B ByxTe B OXMAAHWM, YTO Mbl Camu
nonneiBém K Ham, "Eweé nondaca, v mbl Bbl
nownu ganblie”, — roBopuT KanuTaH.

MNoka3zbiBaem WTYPMaHy Ha TO
MEeCTO, rae Mbl BbIrpyaunu obo-
pynoeaHve — fAa, AeicTBuTeNb-
HO, € kopabns Hac No4YTW He
engHo. LTypmax BegeT cyaHo Ha
Masol CKOPOCTM W CMOTPUT Ha
3X0-N10KaTOP, NOKa3biBALWWA
rnybuny — 12, 11, 10, 9 meTpoe.
Bce, cTon, knpaem skopb, bavxe
NOAOHTW HE MOXEM, a PaccTos-
Hwe no Gepera npUMepHo TpUcTa
METPOB.

Mpsiraem obpaTtHo B NOAKY ¥
nnoieém k Gepery. Ham npeg-
CTOWUT NpoAenaTth Ha BEcnax napy
NEecATKOB XOAOK, 4ToObl nepe-
npaents 06opyaceaHue v nepe-
BpaTbca camum.

NopHumaeTtcs seTep, obpa-
3yeTCA BO/IHA W CNPaBnNaTLCH C
NOAKOW Nony4aeTcst BCE CROX-
Hee. [lnA ynpouweHus npouecca
nepenpaesl NPUHUMAaEM WHXE-
HEPHOE peweHWe HaTAHYTbL BEpPEBKY
mexay Geperom v CyaHOM 1 NO BEPEBKE,
nepebupas pykamu, KypcupoBaTb Tyda-
ob6paTtHo. Tak QEeNCTBUTENLHO nerye, HO
TOXe COBCEM He npocTo. Bbin mMomeHT,
KOraa npw BbIrPy3Ke s CAy4alHo OTnyc-
TWUA M3 PYK TPOC, KOTOPLIA ABNANCH MOEWH
eVHCTBEHHOW CBA3LIO MEXAY CYAHOM U
6eckpanHUM MOpEeM, U MEeHA C DONbLLIOK
CKOPOCTbIO CTano YHOCUTb BeTpom. B ToT
MOMEHT f CMNLHO WCNYrancs, HO BOBpEe-
MA BbIOEPHYS OOHO BECNO CO AHAa NoAKW
n3-noa annapartypel v norpeéd no Goprta
cynHa, noWmaeB BEPEBKY, KOTOPYW
BukTOp 04eHb BOBpPEMA KMHYN HAaBCTPEYY
MHE,

Yepes nontopa-Aea 4aca norpyska
6bina 3aeepweHa. AnekcaHap noaTaruea-
eT CBOIO NOAKY 3a Bepésky Ha Oeper, B
Hel, No Tpaavuwvm, HebOoNbLIOR ankoronb-
Hblll npeseHT. RA3AV ¢ rpycTbio CMOTPUT
Ha ynibiBaoLLMe TPUCTa METPOB BEPEBKW
Dainline, koTOpasa epag N1 ewe Komy-To
NpUroanTCH Ha 3TOM OCTPOBE...

Mawem pykoin AnekcaHgpy, — cnacw-
60 Tebe, Tbl CTan A4na HaC Apyrom 3a cTofb
KOpPOTKOE Bpems npebbiBaHusa HA OCTPORE
1 O4EHb NOMOT HaMm. [na HEro 3TO HUYEro
He CTouno, HaoBopoT, OH Obin pas Hawemy
NOSBAEHWMIO, W 3TW OHW, NOKa Mbl Bbinn Ha
OCTpPOBE, CWMLHO OTAWM4aNMCb OT Eero
06blyHbIX ByaHel, Ho ecnu Obl He OH, Hawa
3KCNeauuUMa He COCTOANACS. ..
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50 ®HY Ha Mukpocxeme MAX7400
B TpakTte 34 TpaHcuBepa
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UBan LLIOP (RASWDK), r. Kypck

Muorue paguonobuteny, ucnonsaya
HECNOXHYD NpUEMONepenanLyo
annapaTtypy (camofenbHyilo wuim peTpo-

mukpocxeme MAX7400. Ita mukpocxema
npenctasnaet coboi  ynpaensemblit
annunTuyeckwin ®HY 8-ro nopsaka c vac-
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TpaHCcUBEpbl, @ Takke pasnuyHbie Mo- VD3
NepHU3UPOBAHHbLIE NOPTaTUBHLIE pa- K RE INGT148WS

ANOCTaHUMK, BbINYUEHHbLIE Hekoraa ans
HYXA HapoaHOro xo3aWcTea), CTankm-
BalTCcA ¢ npobnemoil HepoOCTaTOYHOR
n3bUpaTensbHOCT MX NPUEMHBLIX Tpak-
ToB. Ha cerogHsWHWIA OEHb CYLWEeCcTBY-
10T HECKO/NbKO METOMOB, MO3BONRIWMX
YAYHWWUTL  KompopT-
HOCTb NMPWEma CurHa-
na B YCNOBWAX CWMb-
HbIX NOMEX, KaK B Tene-
rpadHOM pexume, Tak
n 8 TenedoHHoM. K
Hanbonee pacnpocT-
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PaHEHHbIM  MeTogam
MOXHO OTHECTW yCTa-
HOBKY OONONHUTENbHO-
ro GunsTpa Cenexkuvm
8 TpakT N4, ncnons3o-
saHue DSP wnn aktue-
HbIX GUNLTPOB B TPakK-
Te 3BYKOBOW 4acTOThbl.
B ceoém camopernb-
HOoM QRP-TpaHcueepe
A pewmn npobnemy no-
BbILUEHWA CEeNeKTuB-
HOCTU NO COCegHemy
KaHany c noMOLWLI0
dunbTpa Ha Nepeks-
4YaeMbIX KOHOEHcaTo-
pax, BbiNONHEHHOrO Ha
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ToTOW cpeza ot 1 'y go 10 kl'u, Ynpaensts
10 MOXHO, U3MEHAS YAcTOTY NEepeknye-
HWS KOHAEHCaTOPOB, ANA Yero ynobHo
WCNONb30BATL BHYTPEHHWI TreHepaTop
Mukpocxembl. OTHOWEHWe YacToTkl reHe-
patopa k YacTtoTe cpeaa ®HY coctasnser
100:1, a 3HaumT, 4YacToTa redHeparopa
nonxHa mensaTtecs ot 300 pno 100 kly ans
chgura nonocel cpesza GuisTpa or 3 oo
1 klu. [na ynpasneHus MUKpOCXemow
TpebyloTCcs ABa opraHa ynpaenedvs —
BKMIOYEHWS,/BhIKNIOYEeHUs GuneTpa v ne-
PECTPOMKON 4acToThl reHeparopa. Tok, no-
TpebnsemMbli MUKPOCXEMOW B aKTUEBHOM
pexume, He nNpesbilwaeT 4 MA, a B aexyp-
HOM pexume ("Shutdown”) — meHee
1 mMKA.

YCTpOWCTBO, BLINONHEHHOE MO CXEME,
npueeaéHHOM Ha puc. 1, NO3BONAET UG-
NonbL30BaTh AN BKMOYEHWA GUNLTPa 1 pe-
rYNMPOBKW 4acTOTbl OAHY CEKUMIO COABOEH-
HOro NepPEMEHHOro Pe3ancTopa, HanpuMep,
CM3-33 nnu ero MMNOPTHOrro aHanora.

TpauaucTop VT2 oTkpbiBaeTCH NpK No-
sABNEHMM Ha ero 6a3oBOM BLIBOAE HAaNps-
*eHus 6onee 0,7 B, nocTynawluero ¢ ne-
pemeHHOro peawucropa R5, v sknwuyaer
pene K1. OQHOBPEMEHHO Yepe3 OTKPLIB-
Winca TpaHamncTop VT1 Ha mMUukpocxemy
DA1 noctynaer nutadue. B BoikMO4EHHOM
cocTtosiHum pene K1 obecneywsaet obxon
duneTpa, 4TO nNO3BOMAET MNOMHOCTLIO
YCTPaHWTL ero BAvaHWe Ha TpakT 34.

B cooTBETCTBMM C TEXHUYECKUMW OaH-
HbiMK Mukpocxembl MAX7400 émkocTb
KOHAEeHCAaTopa ON% BHYTPEHHEro reHe-
paTopa pacc4uTeiBaeTca no Qopmyne
C(n®) = 38000/F(klu), rae F(kly) — vac-
ToTa reHepartopa. Tak, OANs W3MEeHeHWUs
4acTOTel reHeparopa B uHtepseane ot 100
no 300 klMy HeoOXxoOMMO M3MEHeHWe Em-
KOCTW KOHOEHCaTopa, NOAKIOYEHHOro K
BuiBOAY 8 MUKpocxemsl, o1 125 no 380 nd.
Takum TpeboBaHuAM yAOBNETBOPAIOT OTe-
YecTeeHHble Bapukansi KB135A, KB139A
w1 MMmnopTHele BB112, BB212, BB130,
KV1235 (wwvpoko ncnonb3osanick B UM-
NOPTHLIX MarHuTonax). Mpw ux oTCyTCTBMN
MOXHO MCNOMNb30BaTb KPEMHWEBLIE OWO-
abl TN4148WS B pe3mCcTUBHOM pexume,
Cxema BKJIIOYEHWS KOTOPbIX MoKasaHa Ha
puc. 2. [Ins COXpaHEHWA HYXHOro nepe-
KPbITWA NO YacToTe KoHaeHcaTop C3 B aTom
cny4ae aomkeH umeTs EMkocTs 510 nd.

DUNLTP CMOHTUPOBAH HAa NEYaTHOWM
nnarte pa3smepamun 26,5x14.5 mm, waro-
TOBNEHHON 13 QONLMMPOBAHHOIO C ABYX
CTOPOH CTeknoTekcTonuta (puc. 3,a 1
puc. 3,6). Bce petanw ycTpoitctea — ans
NOBEPXHOCTHOrO MOHTaxa. lNpuMeHeHsl
peaucTopsl TMNnopaamepa 0603 nnun 0805,
KOHOeHcaTopsl — Tunopaamepa 0805 Ha
HanpsxeHwe 25 wiu 50 B ¢ nobeim TKE.
Ha nnaTe npeaycMoTpeHa yCcTaHoBKa pene
Omron GEK-2F-12VDC, HO MOXHO Mmc-
nonbL30BaTh 1 Moboe Apyroe Ha Hanpsxe-
Hme 9...12 B.

MNocne yctaHoBKM Ha nnaTty Bcex gera-
nen, kpome mukpocxembl DAT, pekomeH-
Ayi0 NoAaTh Ha NnaTy NUTaHWe 1 NPOBEPUTL
HanpsxeHwe Ha ctabunmTtpone VD1, koto-
poe ponxHo BuiTe B Nnpegenax 4,9...5,1 B.
Takxe Heobxooumo nposepuTb cpabatbl-
BaHwe pene K1 npw nosopoTe ocu nepe-
MeHHOro pesauctopa R5 o7 kpaiHero
negoro nonoxexus Ha 10...15 %. B kpai-
HEM fIEBOM NONOXEHWM pene AO0MKHO
ObITh BbIKMO4EHO W oBecneuvBaTs obxon
$unsTpa CUrHanom.



B 3aBucMMOCTM OT TUNa Bapukana wnu
Ans nony4eHus HeoBxoawmon panuonto-
BuTtenio A4YX dpunsTpa MoXeT NoHapobuTb-
cA nopbop koHaeHcaTopa C3. 310 MOXHO
cOoenatk Ha CNyx WM UCNONbL30BATL Ka-
KYH0-N1B0 KOMNLIOTEPHYIO NPOrpamMmy ons
aHanuaa cnektpa HY-curtanoe.

BHewHwii Bua yCTPOACTBA CO CTOPOHbLI
pene npueenéH Ha puc. 4. lNnara nome-
WeHa B Tepmoycaxusaemyo Tpybky w
yCTaHoBNeHa BBNn3un perynatopa rpomeo-
ctn ¥34 (puc. 5). Ins kpenneHus ucnonb-
30BaHa apMUpPOBaHHas KNenkas neHTa.

DunbTp KenaTenbHo YCTAHOBUTL MEX-
Ay kackanamw ycunurtens 34, nocne npen-

BapuTeb-
HOro kac-
kana. 370 0coBeHHO BaXHO O NPUEMHM-
KOB npamoro npeobpaszosaHus, roe oc-
HOBHOE YCWIEHWe CUrHana NpoucxoovT B
TpakTe 34. MakcumarnsHbIi YpOBEeHb Cur-
Hana, nopaeaemoro Ha exon MAX7400, He
nomxeH npesbiwate 150 mB.

3avacTylo OTCYTCTBME BO3MOXHOCTW
YyCTaHOBWTL HA NEPEHEN NaHenu annapa-
TYpb! AONONHUTENBHBIN OpraH ynpasneHus
CYXEHVWEeM MNONOCkl OCTaHaBnueaeT pa-
avontobuTenein oT mogepHusaumn. 3aeck
npu HepocTaTke cBOBOAHOroO MECTa MOX-
HO B3aMEH LWTATHOrO NEPEMEHHOrO pe-

31CTOpa Ha nepeaHen naHenu nopobparb
W YCTaHOBWTb NEPEeMEeHHbI Pe3aucTop C
OBYMS HE33aBMCUMBLIMW CEKUMAMWU N CO-
BMECTUTb OpraH pPerynupoBkKW 4acToThl
cpeaa ®HY ¢ perynupoekoi no 34 unu
M4. Ecnu noseonseT ceobofHoe MecTo 3a
nepegHein NaHenbl, MOXHO WMCNOoNL30-
BaTb OTeYecTBeHHbIl peswucTop CMN3-33-
30 vnu CN3-10 (c BykBEeHHLIM WMHOEKCOM
"6" unm "B") C pacnonoXeHHbIM Ha OcM
sbiknoqatenem. Cam dunstp cnepyer
pacnonoXuTe MakcumanbHo 6nuM3ko K
nepeMeHHOMY pe3ncTopy. i

SHAaKOMMMCS C ANAaNa30HOM
CBepxXAJIMHHbIX BOJIH
AnekcaHgp KYOPSABLEB (RN3AUS), r. Mocksa

eXAYHAPOAHbLIM PErnameHToOM

pPagMoCBA3K  HACTOThbl  HuXe
9 klu He pacnpepeneHsl, NO3TOMY
papuoniobutenu pana esponerickux
CTpaH Ha4uHaa ¢ 2011 r. nepuoguye-
CKVM NPOBOAAT 3KCMNEepUMEHTHl No
nepenaye v NPUEMY CUIrHaN0B B 3TOM
WHTEPECHOM CBEPXA/IMHHOBONHOBOM |
Anana3soHe, MNONy4YuEBLUEM MeTKoe

MNepepasa curHana ocywecTensercs
NOCPeACTBOM CBEPXMEANeHHOro Tenerpa-
da QRSS/DFCW ¢ gnuTensHOCTBIO TOYKK B
HECKONBKO OECATKOB MWUHYT, & TAKXe B He-
KOTOPLIX UMDPOBLIX PEXUMAX, TaKMX Kak
OPERA-4H, MFSK-37 n BPSK. MNepena4a
BCEro HeCKONbKMX BUT MOXET NPoaoNXKaTb-

CA MHOMO 4acoB; BNPOYEM, YXE Cam

Sampling Rate and Frequency Correction x

Detector || Frequ, Offset Detector | Scope | Debug

Sync treqf Source |14880 9523509524 Hz v | Iv Enabled
[ I measure only
Input channel L1=Left Input | i g

©akT NpuEma HecyLen Ha aToM aua-
nasoHe HBARETCH CYLWEeCTBEHHbIM
DOCTUXKEHWEM.

W pocturHyThie peaynstatbl Bre-
4aTnAT. PEKopAa AanbHOCTU HAa TeKy-
WA MOMEHT cocTaenseT 6192 km Ha
TPaHcaTNaHTMHECKON Tpacce Mexay
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HazeaHue Dreamers Band ("gwana-
30H meuTtatenein”). MNepeBoHa4yanbHO
ucnone3osanack yactota 8970 lu,
opHako ¢ 2013 r. 8 EBpone 4acToThl
8300...9000 My BbiAENEHbl ANA U3y4e-
HWA rPO30BOM AKTWUBHOCTWU, MOATOMY
Ha CEerofgHAWHWA OEHb akTyanbHOM
paamontoBuUTENLCKOW YacTOTON SBNA-
erca 8270 lu.

BesycnoBHO, AIVHA BOMHbI CBLILLE
36 kM 3acTasnaeT aymartb O KpaiHe
HW3KoW apdekTnBHOCTM NGO Nepe-
OAIOLEN aHTEHHbI, B KA4eCcTBe KOTO-
pPeIX  paguontobuTend KMCNonb3yT
pa3finyHbLIE BapwaHTbl MMELMXCH
[-06pasHbix aHTeHH (Hanpumep, ons
avanasoHa 160 meTpoB), HacTpoOeH-
HbIX B PE30HAHC C MOMOLULIO YOMN-
HRAIOWER KaTylKn COOTBETCTBYIOLLEN
WHAYKTMBHOCTH. B psge cny4aee aH-
TeHHBIW Nposon OnuHoin o 300 m
NOAHWMANCH C NOMOLLBID BO3AYLWHOTO
amen (DK7FC) [1].

7 Heip
History | +1 887 +1 865 = -
(ppm)
clear || Show GPS
copy ||
st [
Puc. 1

Max deviation from intial sampie rate |150.0
Curr. SR [48000 286244 Hz >

ppen
in calb labie 148000196721 Mz

SampRt: start=48000.196721 Hz +1 865 ppm
RetSig meas'd 14880 924627 Hz, ampl=-66.2
Error integral=- 06299 Rbw= 017 Hz

Sync'd Resample. |ncthing (don' resarmple) v | g:i‘:i:ﬁ W4DEX u aHriuiickuM HabniopaTe-
Mode / igorthm | Goertzel fiters (narrow b | nem Paul Nicholson [2]. Ha Tpaccax
: AT TSP NPOTAXEHHOCTLIO nopsgka 2000 km
Scope Option  [[0] Spectrum b | npoeeneHbl 1-way u 2-way QSO B
’ s —— pexwume DFCW, v paxe ocyuwiecTene-
Minampl. |-80  dBis Periodictty: [0.277777771 Ha nepepada knaccwyeckoro CW Ha
oo s Bewianfis e HECKOJIbKO COTEH KMIIOMETPOB.

B Hawe® cTpaHe wany4eHne B
admp CUrHanos ¢ 4acToTon oT 3 oo
9 kly Bea odpuumansHOro npuceoe-
HWA 4acTOThl HE pa3peleHo, XoTA
perncTpauua nepenawoLlinx  ycT-
POWCTB 3TOrO AManasoHa v He Tpe-
fbyeTtca. AODMUHUCTPaAUUA CBA3KM PMd
obszaHa naeewaTb 3apybexHbie an-
MUHUCTpauwn 060 BCEX NpoBOAW-
MbIX 3KCMNEPUMEHTAxX C U3Ny4YeHuem
B 3TOM ananasoHe. Takmm obpaszom,
OTEe4YecTBEHHbIM paguonibuTenam
0CTaeTca orpaHnynTLCs paboTon Ha
NPUEM.

Annapartypa ana npuéma CAB no-
CTaTo4HO npocTa. ABTOP WMCNOMbL30-
Ban cCamofenbHYKD NPUEMHYID ycTa-
HOBKY, KOTOpas 3KCNayaTuposanack
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14-08-07 Time=04:00
HKOB5HA E-probe + Loop 2 =

Puc. 2

Date=2014-08-15 Time=00:00
KOBSHA E-probe + Loop Z m

Puc. 3

B TEYEHMWE OBYX NETHUX MECALIEB B KPYrNo-
CYTO4HOM pexume. CurHan ¢ nNpueémHon
aHTEHHbI NOCAE COOTBETCTRYIoWeN GuneT-
pauun nopaéTcs HenocpencTBEeHHO Ha
BXO[1 3BYKOBOW KapTsl KOMNbIOTEPA, @ BCH
pancHenwas obpaboTka nNpoucxoavT B
undpoeoit hopmMe ¢ NOMOULLID COOTBET-
cTByHOLWMX nporpamm [3, 4]. Tem He meHee
UMEETCH PAL TOHKMX MOMEHTOB, HE3HaHWE
KOTOPLIX HE MO3BONWT MPWHATL HWYEro,
KPOME TPEecka NOMEeX OT OKPYXalouimx
3nekTponpubopoB.

AHTeHHa oonxHa obecnedvBaTb NPUEM
CTOSMb HA3KUX Paano4acToT v NPy 3TOM, No
BO3MOXHOCTW, BbITh KOMNAKTHOM, YTOOL! e8
MOXHO Bbino pasmecTuTb B yOAneHuw oT
NOKaNbHbLIX UCTOYHWKOE Nomex. B kavecTse
TakWUx aHTeHH 00bIMHO MCNONb3YIOTCA aK-
TUBHLIE 3NEKTPUYECKMEe WKW MarHWTHbie
AHTEHHBI.

Hawny4wunx pesynbratos npuéma Mox-
HO AOCTMYb B 3aropoAHbLIX YCAOBWAX, BAA-
NEKe OT KPYNHbIX HACENEHHBLIX MYyHKTOB.
Kaxapiii [OM, B KOTOPOM eCThb 3NeKTPonpu-

©0pbl, OKYTaH TONCTLIM CRoem "paavocMmo-
ra"; ato, noMumo GoHa NepemMeHHOro Toka
W ero rapMoHVK, Lenas cetka Nomex ot
WMNYNBCHBIX WMCTOYHWKOB MWUTaHWA, 3JHEp-
rocbeperamolmx namn, TENEesW30poE WU
Apyrux ycTponcTe. Mo aToi npuymHe aH-
TeHHY XenaTenbHO YCTAHOBUTb Kak MOXHO
panslwe OT AoMa Ha Ou3NeKTPUHeckon
mMauTe BeicoToln 5...6 M. CnuwKomM Hu3koe
pacnonoxeHwe aHTeHHbl Hag 3emMnén He-
KenaTtenbHo, TaK Kak B FPYHTE Takxe He-
pPEeaKO NPOTEKAT TOKW, pacTekalolmecs
OT pasHoro poaa 3azemnutenein. 3Tm Toku,
NPOXOAS Yepe3 rpyHT, MMEIoLWIA pacnpe-
OENEHHOE W CNy4alHO MeHsluleeca oT
TO4YKM K TOYKE CONpoTuBAeHue, ByayT Haso-
OUTh B @aHTEHHE CUTHANbI, NOX0XWE Ha XYXK-
KaHue v Wopox. Kaxabiii MeTp ysenuyeHuns
BLICOThI YCTAHOBKWM aHTEHHLI AAET onpeae-
NEHHOE YNy4lWeHWe OTHOLWEHWA curHan/
LUYM.

KOHCTPYKUMA 3NeKTPUYeckon npuem-
HOM aHTeHHbI NoapobHo onucaxa B [5]. Ans
WMCNONb30BaHWA 3TOW aHTeHHol Ha COB
HEODXOAMMO NULWL YBENWHUTE WHOYKTWB-
HOCTb apoccens nutanua L2 0o 5...10 MMy,

MarHuTHYIO NPUEMHYIO aHTEHHY 8 W3-
roTtosun no cxeme OK2BVG [6], Heckonb-
k0 eé pnopabortae. AHTEHHAa COCTOMT M3
[aTtyMKa MarHuTHOro nons (MarHWTHOR
pamMku) ¥ ManoLyMALLErO YCUNUTENS, N-
TAeMoro no KoakcnansHomy kabeno.

Y1066 NpuHUMaTe 06e KOMNOHEHTbI
3NEeKTPOMAarHWTHOrO NONSA, aHTEHHbI ycTa-
HOBNEHBbI HA OHOW MaYTe Y NOAKMNOYEHB! K
KoakcuansHoMY kabemo napannensHo, ¢ no-
MOLLBIO KOaKCUanbHOro TpoiHuka (T-KoH-
HekTopa). KoHe4yHo, aTOT NPOCTerwniA Cno-
cob He No3BONAET OCYLWECTBAATL Kakoe-
nmbo dasznposaHne 1 BbIPABHUBAHWE amn-
amTya, 4To Heobxoaumo ans popmuposa-
HWA KApAWMOWOHON AMarpamMmmel HanpaeneH-
HocTw. B wTtore gwarpamma nony4wnach
B6n1M3KOA K KPYroBoii B 06eMx NNOCKOCTAX.

Takke onbIT Nokasan, 4To Ans gocTuxe-
HWUS MWUHUMANLHOINO YPOBHA LWYMOB Npw
npuémMe HeoBXO0OMMO NMPUMEHATL aKKyMmYy-
NATOPHOE NUTaHWe.

ObpabaTsieaT CUrHaM Ha KOMNbIOTEPE
fy4LUe BCEro C MNOMOLLGIO NPorpaMmmel Spe-
ctrumLab, anA KOTOPOA eCTk rOTOBLIE Ha-
CTPOWKW, NO3BONAIOLLME peann3oBatk Cny-
x0BOW Npmém Ha moboi yacTote CAB-ana-
nazoHa, BECTW ANUTENbHOE HakonneHwe w
aHanu3 CUrHanoe Kak B LUWMPOKOW nonoce,
Tak W B panoHe 4acToT paguonobuTens-
cKOA akTuBHOCTK 8270 MNu. OBLEM cTaTbM
He No3BonseT noapobHO paccMOTpeTL BCe
Heobxoaumble HacTPORKKM, WHGOPMaUMO
o 3TOM MOXHO NOYEPnNHYTL Ha cainTe [7].

Ona nepsoro avakomcrtea ¢ CAB ana-
NasoHOM W M3y4eHWs NOMEexoson obcTa-
HOBKM MOXHO MOPEKOMEHO0BaTL PEXUM
SpectrumlLab, sbifupaemblii B MeHO
"Quick Settings — Natural radio; animal
voices .— Sferics, Tweeks, Whistlers with
filtered audio output”.

Ana npuéma ceepxMmenneHHoro Tene-
rpacda Ha C[1B cnyxaT pexumbl 3 MEeHIo
"Quick Settings — Slow Morse reception
(QRSS) — 600 sec/step, 1 mHz resolution,
with SR CAL". SR CAL — sample rate cor-
rection (puc. 1) — pexvum asrTomaTuye-
CKOW KOPPEKUMKW 4acTOTbl AUCKpeTu3aumm
3BYKOBOW KapTbl MO CUrHany OOHOW w3
CAOB-craHuuin. Oeno 8 TOM, 4TO nonoca
aHanMaupyembix 4acTtoT B pexwume QRSS-
600 cocTaBnseT BCero NWLLbL HECKONBKO CO-
Tbix (!) noneii lfepua. Ecnu yactorta auckpe-



Tuaauun ByoeT oTAMHaTLCA OT HOMWHANA,
Nerko He yBuaeTk UCKOMBIM CUrHan — OH
OKaXeTCH B CTOPOHEe OT OkHa npuéma! A
Bedb ucnonb3yiT u QRSS-60000 ¢ co-
BCEM YXE 3anpefesnbHbiM CrnekTpansHbIM
paspeweHvem B 47 mMklU...

B peaynerate HabnwopeHuia Geinwn yc-
newHo npuHaTe CW-curHansi memopm-
ansHoin COB-paawocTtanumm SAQ Grim-
menton, ncnonsayowei 200 kBT anekTpo-
MAaLUWHHbIA NepefaTyuK, HaxoOALWWACA B
cTpoto yxe nodTtn 95 net [8].

K coxanenwio, No pasHeiM nNpuHuHam
HECKONbKO eBponerckux papuoniobure-
nein, umeowmx nepepatowyto CAB-anna-
paTypy, He CMOrW NPUHATL Y4aCcTUE B 3KC-
nepumentax. Mo3ToMy OCHOBHOE CBOE
BHMMAaHWE \ yaenun HabniogeHwam 3a do-
HOM rPO30BOIA aKTMBHOCTW. [na 3T0ro npo-
rpamma SpectrumlLab 6bina HacTpoeHa ong
HaKoMnIeHWs W PErMCTPauWK CNekTpa nNpu-
HUMaEMbIX CWrHanoe BO BCEW nonoce
0...23 kl'u c BoNbLIMM YCPEOHEHWEM: CNek-
TporpaMma COBWraeTcsl Ha OAVH NWUKCesb
3a 1 MuHyTY (pMc. 2). Ha ckpuHwoTe
XOPOLO BUOHBI JIMHAW, COOTBETCTRYIOWME
curHanam cnyxebHsix COB nepenartymkos,
pPacnonoXeHHbIX No YacToTe Bbiwe 12 kly.
YacToTbl Huke 4 Kl 0Kazanucb NoOpaxeHsb!
CeTKON MECTHBIX NOMEX, M3ny4aemMbix Npo-
BOOaMW NOCENKOBOW CWNoBOW ceTw. Ha
uHTepsane 4...12 kU, HWKaKWUX CUrHanos
WCKYCCTBEHHOTO NPOUCXOXAEHUS HET: 3TO
"UapcTeO MONHWIA". 3aceeTka BepTuKanb-
HbIMKW LUITPUXamMu COOTBETCTBYET pa3ps-
nam Bnu3kux u ganékux rpos. Ecnu Hapete
ronoBHsbie TenedoHsbl, NOOKMHNB UX K
3BYKOBOW KapTe, Mbl YCbILMM Heobbiy-
HYIO aKyCTWYEeCKYID KapTWHY, COCTOSALLYIO
W3 4aCThIX WENYKOB, NOXOXWX Ha NecHUH-
K1, ByATO BbI CHINMOLMECH HA CTEKNSHHYIO
nnacTuHy. 370 rpo30BkIE UMNYNBCHI, "CTa-
Tuka" ("sferics”). B ceetnoe epema cyTok
npeobnanaloT paspaasl OT BAM3kuX rpos.
Houbto e 3sy4aHue MEHABTCA — LLENYKN
npuobpeTanT xapakTepHblld "NoA3sBoH”,
noXOXWi Ha nageHve OpobWHOK Ha Me-
Tannn4eckylo nnactuHy (atMmocdepukn
nnn "tweeks"”). 310 curHansl OT ganékmx
rpo3oBLIX Pa3panoe, NpeoAofeswue no
HECKOMNbKO ThICAY KUIOMETPOB W UCNbITAB-
WwMe HacTOTHYIO AMCNEPCHIO B BONHOBOOE
3emna—uoHocdepa. JHEM OHWM 3aMacKu-
poBaHbl Bonee 6AM3KUMKM K “cyxumn”
LEeNYKaMu, HOYbIO e MeCTHas rpo3oeas
AKTUBHOCTb, K&K NPaBwuIo, YMEHbLLUAETCS, W
fansHWe rpo30BbLIe paspagbl NPOCTynaKT
Bonee oT4ETNMBO. Hanbonee nHTEpeCHbie
CUrHasnbl MOXHO YC/bILLATL BO BPEMS Be-
4epHux cymepek. Heckonbko pas Obinm
CAbIWHBI ANVHHBIE MHOXECTBEHHbIE HUC-
najalowme CBUCTLI, "CBUCTSLIME aTMO-
chepuku” ("whistlers”), obpasyrowmecs B
peaynerate 3axsarta COB-pagwosonHbl
marnutocgepoit. Mpu aTom paguMoBonHa,
pacnpocTPaHAfCb U3 MarHUTOCONPAXEH-
HOW TOYKWM BOONb CUNOBOR NMHWKW reomar-
HWUTHOrO NONA, NPEoAONeBaeT HEeCKONbKO
COT THICAY KMNOMETPOB, YXOOMT Aaneko B
KOCMOC W BHOBbL BO3BpallaeTcs k 3emne,
WcnbITEIBas Npu aTom Bonbwylo avcnep-
cuio (4eM Hwxe 4vactoTa, Tem Gonblie
3anepxka). JlocTtaTo4YHO WHTEPECHO Ha-
6nopath B AeWCTBUKM 3TOT CBOROOPA3HbIN
MEXaHW3M PacnpoCTPaHEHWs PAAVUOBONH,
koraa NMoaMOCKOBLE OKa3biBAETCA COenmn-
HEHO MarHWTHO CUNOBOI NWUHWER C TOY-
kon B KOxHOM nonywapuu, Haxoaswenca
roe-To B paioHe ocTposa KepreneH. Korga

Tam BbET MONHWS, Mbl MOXEM YCNbIWaTh
“cBuCTAWMIA aTmochepuk”.

B oaHy M3 HOYeR Ha cnekTporpamme
ObinnM 0BHAPYXEHL! TAK Ha3biBaemeble "MNo-
nepeqHble pe3oHaHcs” BonHoBoAa 3em-
na—woHocdepa (puc. 3) ¢ warom Mexay
CrnexkTpansHbiMu Makcumymamu 1,7 kly,
4TO COOTBETCTBYET pe3ynsTaram, OnucaH-
HbiM B Hay4HoW nuTepatype [9]. Ycnosus
npwémMa B 3Ty HoYb, NO-BUOMMOMY, Bbinu B
HEM-TO YHMKanbHbI, Tak Kak 3a BCE Oc-
TansHoe Bpems Habnwopenwin Gonelwe
nonepeYHbie Pe30HaHCLI HY pasy He Guk-
CUPOBanvChb.

Ha cnektporpammax mMoxHo Habno-
[aTh CENEKTUBHLIE 3aMMpaHWA cnekTpa
rpO30BLIX PA3psa0B, XapakTep KOTOPbIX
MEHAETCA OT HOYM K HO4YK (CM. puc. 2). Ha
3akaTe W Ha pacceBeTe 3aMeTHO Hanu4yme
L0NNIepoBCKOro YacTOTHOrO COBWra WH-
Tepdepupylowwmx nyd4ei, 4To MoxeT 00b-
ACHATLCA WX OTPAXEHWEM OT OBVXKYLIENCH
30HblI HaknoHa wnoHocdeps B obnactu
TepmuHaTopa.

Takxe UHTepPecHO BbIN0 OTMETUTL CBA3L
CTENEHW BblIPaXEHHOCTW 3aMupaHuin ¢
MECTHbIMW NOroAHbIMKU ycnosusMu. B ya-
CTHOCTW, OTMEYaNach CNeayloLLas 3aBrc-
MOCTb: B XapPKYK Noroay 3ammupanus 6einm
HE OYeHb BbipaXeHbl, Kak Obl "3ambiTel”. 3a-
Tem Npoxoavn GPOHT XONOOHOro BO3ayxa
C rposammu, koTopble Hanbonee akTMBHbI
npumepHo B 16...17 4 MECTHOrO BPEMEHW.
K Houwm noroga ycnokavsanach, yCTaHasnm-
Banack NPoOxnaga ¢ nepemeHHon obnaqHo-
cTbi0. B 3Ty M nocnenyoLLyo HoYM perncT-
pupoBanuce Hawbonee 4ETKME U MHTepec-
Hble MHTepPdEePEeHUMOHHBIE KapTuHbl. Boa-
MOXHO, 3TO 06b-
ACHAETCA Hanuum-
eM MHOrO4MCNEH-
HbiX MECTHBIX LWO-
pPOXOB M pa3pagos
B Npeaasepun npv-
Brvkatoerocs ar-
MochepHoro gpoH-
Ta u UX Pe3kum uc-
4e3HOBEHMEeM Noc-
e ero npoxoxae-
Hua. Kpome TOro,
"pagvoBCnbIlWKN”
ypanawuwerocs
rpo3oBoro o4ara
MOryT AaeaTk WH-
TeHCUBHYIO "noa-
CBETKY" npocTpaH-
CTBEHHOTO BOJHO-
soaa.

HecmoTpa Ha
npocToTy annapa-
TYyPbl W HECnox-
HOCTbL NPOBEAEeHUs
HabnwopeHwi, pa-
e Nepeoe BHWUMA-
TenbHOE 3HaKoM-
CTBO C Awanaso-
HOM CBepxanuH-
HbIX BOMH OKa3a-
NOCb O4EHBL NO3HA-
BaTenNbHbIM U C TeX-
HWYECKOW, U C Ha-
Y4HOW TO4YKM 3pe-
HuAa. Habntoganucs
MHOMME TOHKue acd-
DeKTh B CTPYKTYPE
nons, NpPosBNsiO-
wuwe cebs BOAMaN
NUHWK TEPMUHATO-
pa, onucaHwe Ko-

TOpbIX yOAnoCk HaAWTW NUWb B Cneuw-
ansLHOM Hay4HOW nuTepartype. Buino o4eHs
WHTEPECHO, YMTas O TOM WX MHOM 3d-
dekTe, 0BHapyxKMBaTk ero NPOSBNEHWE Ha
NPUHATLIX CNEKTPOrpaMmax.

XOTS 3KCNEpPUMEHT No MobuTensCckol
paguocesan Ha CAOB, k coxaneHwo, He
COCTOSAJICH, TEM HE MEHEeEe MHEe yaanoch
"aarnaHyTe” B MUP AANEKux rpos, Abixa-
HWA MOHOChEPLI, HE3AMETHbIX W CNOXHBIX
npoueccos "npupogHoro Paguno™.
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HALUA KOHCYJIbTAUUA

NYKbAHEHKO E., HUKUTHWUHA H.,
CTAPbLIX A. TepMmOoMeTP NMOBLILUEHHOMN
TOoyHOoCcTM ¢ patumkom DS18520. —
Papuo, 2014, Ne 5, c. 48, 49.

MeuarTHas nnara.

YepTéx BO3MOXHOrO BapwaHTa nnarbl
nokasaH Ha pwc. 1. Ha Hel pasmelieHs!
BCE OeTanu, Kpome Aartduka Temnepartypbl
BK1. PeaucTopsl — niobbie manorabapur-
Hbl€ YKA3aHHOW Ha Cxeme MOLLHOCTK pac-
cesaHua (MNT, C2-33 u T. n.), KOHAEHCATO-
pbl — kepamuyeckme K10-17, KM unun um-
NOPTHLIE aHANorK, KBapuesblil pe3oHaTop
ZQ1 — B kopnyce HC-49/U, ocrtanbHbie

netanM — ykasaHHbIX B cTaTee TMnose. Bo
nabexaHne BbIX0OOd MWUKDPOKOHTpONnepa
W3 CTPOA BO BPEMA Nailkv (13-3a neperpe-
Ba WNW BO3OENCTBUA CTATUYECKOro 3MeK-
TpV4EeCTBa) PekoMeHAyeTCH YCTaHOBWUTb
ONA Hero Ha nnate 40-rHé3aHyo NaHens.

NETPOB N. KanubpaTtop ocuunno-
rpacda. — Paguo, 2014, Ne 7, c. 19.

MeyarHas nnara.

YepTéx BO3MOXHOMO BapuaHta nnatbl
nokasaH Ha puc. 2. Ha Hell pa3melleHb!
BCE AeTanu, KpoMe nepexnoyarenein SA1,
SA3, SA4, sBbikniodaTtensa nutaHus SA2 n
po3eTkn XS1. MNocTosHHbIE Ppe3ncTo-

©

pbl — nobsie ManorabapuTtHele (MIT,
C2-33 w T. n.), noacTpoe4Hble —
PV32H (CN3-19a), koHpeHcaTtopb
C1—C3,C5 — kepamuyeckue K10-17,
KM, C4 — okcuaHbli MMnopTHbIA. Oc-
TanbHbie AeTanu — yKasaHHbIX B cTa-
Tee TUNOB. Mpw paspaboTke nnatbl
npuMaHaHo uenecoobpas3HbiM nome-
HATb MecTamu ceeTonwon HL1 w pe-
auctop R6. Oteepctus, musobpaxeH-
HblE OBYMSA KOHUEHTPUHECKUMUN OKPYX-
HOCTAMMW, NPeaHa3Ha4YeHs! AN Nposo-
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008, COBAMHSIOLLMX NNaTy ¢ po3eTkon XS1
(wmcna 1—11 pagoM C 3TUMK OTBEPCTU-
AMK — HOMEpPA €€ KOHTaKTOB).

KOBTYH A. Nocobue ana uayyeHus
AUM » WKWM. — Pagwuo, 2014, Ne 1,
c. 48, 49.

MevyaTHana nnara.

YepTéx BOIMOXHOIO BapuaHTa nnatbl
nokasad Ha puc. 3. Ha Hell pasMeLleHb
BCce getanu, kpome kHonkw SB1. lMNocto-
AHHbIE pe3vcTopbl — nobbie manoraba-
puTHeie (MT, C2-33 1 T. n.), NnepemMeHHbIiA
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R1 — CN4-1, kospeHcatopel C1, C4 —
kepamuyeckue K10-17, KM, C2, C3 —
okcuadble uMnopTHele. OcTaneHble feTta-
N — YKa3aHHbIX B CTaThe TMNoe. Bo nabe-
XaHue BbIXOAA MWKPOKOHTpOnnepa w3
CTPOR BO Bpems naiku (U3-3a neperpesa
W BO3ASMCTBUA CTAaTUHECKOrO 3NeKTPU-
4YecTBa) PEKOMEHAYETCH YCTAHOBWTh Ha
nnarte 14-rHéagHyio naHens.

OBPATUTE BHUMAHUE

®oro k cratee P. MBAHHOWKHWHA
"Paguonpuémuuk "Bantuka” ( "Paguo”,
2014, Ne 4, c. 16, 17) B3sTa ¢ cauta
www. hammarlund.ru. E€ asTop — AHTOH
AnekcaHnposuy fopcknia. &



ILileHa oarnorojnomepa
SNEKTPOHHOM (konun
wypuanatiPAANO"
\c,AocTasKkoii no
BNEKTPOHHOM nouTe
wat201'5 o

IHEu3smenunacs!

pdf

OnekTpoHHas konua XypHana “Paguo” npegcrtaBnser coBou Konuio
SymaxHoro xypHana “Paaguo” B suge chaina c pacwupenuem pdf go 20 m6.
Ha nepcoHanbHbIX KOMNLIOTEPAX XYPHAaN MOXHO NPOYUTaTL C NOMOLWbLIO
GecnnatHoi nporpammbl Adobe Acrobat reader. lMpu HeobxogumocTu
MOXHO pacnevyataTk Heobxogumble cTaTbW Ha npuHTepe. Ha nnaHweTtax
¢ onepauuoHHbIMKM cuctemamu |I0S M Android ans npocmoTpa MOXHO
MCNONbL30BaTh BCTPOEHHLIE Nporpammel npocmotpa pdf pannos.

Mepuon noanuckm 1 rog. CtoumocTts noanucku Ha 1 rog 600 pybnen (3a 12
HomepoB). Moanucatbes MoxHO ¢ noboro Homepa. [axe ¢ Ne 12 2015 ropa.

-2011-07_1391080829

http:/ /el.radio.ru/RadioMagazine

3arpyaure becnnatho Toraga Bui 6yaeTe nonyyarts XypHank! BKNIOYUTENLHO No HosGps 2016 roaa.
HOMEp XypHana Ycnyra pacnpocTpaHfAeTca ToNbKo Ha uanyeckux nuy. Ha cTpanuyke
"Papno"” Ha cBo# http://el.radio.ru Bbel cmoxetre nogpoGHee y3HaTb O noAnucke Ha
nnadwer unu NK. 3NEKTPOHHY I KOMUIO,

«ABTOMAT CBETOBbLIX
athchexTor Ha MUKPOKOHTPONNEPEs.

«USB nporpaMmaTtop MMKPOKOHTPONNEPOR

AVR » ATB9S, coBmecTumbiin ¢ AVRI10» STIPOIRENSISRYISAIN TRpRPATYATIg

ANA CUCTeMb! OTONNEHWAR.

«BNoK 3aMMraHMa — perynaTop yrna
03 wa mukpokoxTponnepe PIC16F676x.

«YcosepweHcTaoBanHoe undppoaoe
YCTPOMCTBO 3aWMNThI

afleyxmakmmeii okoHeuHbil ycunumens Ha 6H231M u 611430M», € (hyHKUHEH HIMEPeHUA».
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