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Axkagemuk A. J1. MuHy

Eerennit METPOB (RL3BZ), r. Mockea

B siHBape ucnonHunock 120 net co agHa poxaenus Anekcanapa JlbBosuya MuHuUa, BbiAaIOLWEraEs YHEHOro ¢ Mypo-
BbIM UIMEHEM, OpraHu3aTopa 1 pykosoautens pabot 8 o6racTv MOLLHOIO paguoCTPOEHUA, co3faTens KpynHomMacil TabHbIX
PafaMoOTEXHUYECKUX COOPYXEHUI U KOMNNEKcoB. BonbLWMHCTBO NPOEKTOB, 3a koTopbkle Bpancsa A. J1. MuHu, no 6ecrnipeue-
AEHTHOCTW, MacwiTabam 1 npeanaraeMbiMm TEXHUHECKUM PELLEHUAM He UMenu aHanoros B MMPOBOW npakTtuke. [My6Gokue
3HaHusA, GnecTaAlan WHXEHepHas WHTYWUWS, YMeHWe crnadvsatb W
4 BecTu 3a coboi KonnekTUBb! NoAen camblix pasHblx npodeccui Bceraa
NPUBOAUNYU K YCNELHOW peanv3auum aTux NpoeKkTos.
PapguocTtanuyuu um. BLICINC Ha 100 kBT (1929 1), um. KomuHTep-
Ha Ha 500 kBt (1933 r.), um. Kocuopa Ha 150 kBT (1937 r.), kopoTkoBO~-
HoBas PB-96 Ha 120 kBT (1938 r.) u Kyibbiwesckas Ha 1200 kBt (1943 1)
BbIBENW OTEYECTBEHHOE pagvoBELLaHWe Ha NepBoe MEecTo B MUpe.
CuHxpoumknoTtpoH Ha 680 MaB (1949 r.) 1 NpOTOHHBLIA CUHXPO-
dasotpoH Ha 10 3B (1957 r.) ana MHCTUTYTa AagepHbix nccneaosaHnin
8 [ly6He, NPOTOHHbLIA CUHXPOTPOH C CUMbHOM (hOoKycMpoBkon Ha 7 3B
(1963 r.) ans MHCTUTYTa TEOPETUHECKOW W IKCNIePUMEHTaNbHON huan-
K1, YCKOpUTENb NPOTOHOB Ha 76 MaB (1967 r.) ana MHcTuTyTa (hnsunku
BLICOKWUX 3HEPruUi, Kak u Bce, coaanHoe A. J1. Muxuem, 6binm cambimm
nepeaoBLIMK B MUPE.
B 1951 r. A. J1. MuHU ¢ BO3rnasnsieMbiM MM KONNEKTUBOM NPUHU-
MaeTt y4acTve B cosflaHum wupokomacwtabHon cuctemsl MNBO C-25
Bokpyr Mocksel. Mo3aHee Bbinv Bo3BeaeHb! nepsblie obpasubl Byayumx
PINC pansHero obHapyxeHus, coagaxbl PIC "OHectp" (1967 r) u
"OHecTp M" (1969 r.). OHu Bnaroaaps AOCTUrHYTLIM XapakTepucTukam
: CTanu UCnonb3oBaTbCA ANA KOHTPOMS KOCMUYECKOro NpoCTpaHcTea u
Komanpa paguoctanumu RUSAWH. npeaynpexaeHusi 0 pakeTHoMm HanaaeHuu. A. J1. MuHua no npasy MOX-
HO CYMTaTb OCHOBaTENnem aTux 0BOPOHUTENbHbLIX CUCTEM.
Mpu ero yyactum 3apoxganuce v passusanuce npoektsl PINC "Oxenp”, "Aayrasa”, "Oapean”, "dox 2H". U xota
cnaya B akcnnyartauwmio atux PINC npoucxoauna yxe 6es A. . MuHua, npu ux paspaboTke u COOpYXeHUM B NOSTHON Mepe

MamaTHan QSL memMopuanbHOW CTaHLUMWK,
MCNONb30BaNUCh ero Hay4yHo-TexHudeckoe Hacneaue u oneiT. 3tu PIIC go cux nop HecyT 60eBoe AeXYPCTBO, OXpaHsAs py-
Bexu Hawewn PoguHbl.

B TeueHwue Bcen ceoe xuanu A. I1. MuHu Bcsivecku copencTeoBan 0bbeauHeHUIo OTeYecTBEeHHbIX CNeuuanucTos,
3aHuMaloLWmxcs npobnemamu paguno. B 20-e roakl oH Bbin akTueHbLIM YneHom Poccuiickoro ObLecTaa paiMouHxXeHepos,
koTopoe Boarnaensan akagemuk M. B. Lyneitkun. B 1945 r. A. J1. MuHL cTan ogHUM U3 MHMLMATOPOB co3aanus HayyHo-
TEXHUYEeCKoro obLeCcTBa paavoTEXHUKI, ANEKTPOHUKK 1 cBsian um. A. C. lNonosa u MHorue roasl coctTosn B ero LienTpans-
HOM MpaBnexHun.

OH MHoroe caenan u 4ns paguoniobuTensCKoro ABWKEHUA B Halel cTpaHe. VM HanucaHo Hemano MnonynspHbIX
crarei B xypHane "Paguoniobutens” (nog ncesgoHumom "MoaynsaTop”). A nepsast U3 HUX NOABMNACH YXke B CaMom nep-
BOM HOMEpE 3TOrO XypHana.

Otmeuyan ero 120-neTve, KonnekTusHaa WKonbHas paauwoctadums RUSAWH (nopgwedHas OAO "PTU
umeHn akagemuka A. J1. MuHua") paboraet B admpe MemopuansHbeiM nosbiHbiM R120AM c¢ pekabps Ao koHua

thespans. . L
Hcnoab3osano doro ¢ caiirta http://novodevichiynecropol.narod.ru
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Konu4ecTeo aHanoroebix KaHanoe 2 unu 4
Konuyectso uMdpoBbIx KaHanoe — 16
(nns mopeneit ¢ uHaekcom MSO) U(t'rq "sion
YHukaneHas TexHonorua UltraVision
* BbICOKasa CKOPOCTL 3axsara ocLMnniorpamm
(no 180 000 ocwc)
« fonblwas rnybuHa sanucu (go 140 MUNAUOHOB TOMEK)
» 256 rpagalunin APKOCTM NpK oTOBpPaXKeHWW curHana
* pervcrpauus CUrHanos B peansHOM BPeMeHW
C BOZMOXHOCTBLH 3anvcK, BOCNPOM3BEAEHWMA U aHanuaa
PacwwperHas cuctema cuixpoHuaauni (Ao 13 Tunoe 3anycka),
B T.4. NO CUrHanam nocnegoeaTeneHbIX LWHH
[exoavpoBaHue curHanoe nocnegosatensHeix WnH I°C, SPI,
RS232, UART, CAN, FlexRay (onuus)
Wvpokui Bbi6Op MaTEMaTUHECKMX 1 CTAaTUCTUHECKUX DYHKLIWA
BCcTpoeHHbIi AByXKaHanNbHbIM reHepaTop CUrHanoe (Ans Moaenei ¢ UHOEKEoM -S)

C T pswsonnz osms0z0008 osms04o00

50 M, 70 MIu, 70 My, 100 My, 100 MIy, 200 MIy, - e
flonoca nponyexaHua 100 My 200 My, 300 My 350 MI'y, 500 My 600 MIy, 17Ty
AHanoroBsie KaHans! 4 2 21nn 4 2 unn 4
Undpposbie kavansi 16 (MSO) 16 (MSO) 16 (MSO)

FEHepaTop CcWrHanos 2 Kasana (onums -S) -
MISSERENNLS S MaOTETa 1 MBbIG/C 2 [Bbib/c 4 'BbIG/C 5 MBwibic
AUCKpeTU3aumm
MaxcUNanEHas cKopocTL 30 000 ocu/c 50 000 ocw/c 110 000 occ 180 000 ocwy/c
3axeara ocyMnnorpamm
Makec. rny6uHa 3anmcu 12 M (24 M = onuma) 14 M (56 M — onuma) 140 M 140 M
Peructpatop 65 000 kagpoe — onuwA 65 000 kagpor 200 000 kagpos 200 000 kanpos
Aucnnein TVTEY 8" TFT 9" TFT 101" TFT

KMPMT »: Mockea, 11521;7 . 03H8KOMbTECb c

almpckoe wocce, aom 57, kopnyc ;

Tenedgon/daxc: (495) 344-97-65, “PyKOB{ZRCTBOM NIRRT

Tenedon: (495) 781-79-97 W CKa4auTe KaTtanor npoaykumm

E-mail: irit@irit.ru Rigol Ha caure www.irit.ru

Ha npasax pexnams
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NAMMNOBbLIN YKB-NMPUEMHWK

B CHEAVIOIU;EM W3MEPSEM EMKOCTb WOHUCTOPOB
HOMEPE:

YKPALUWAEM KOJIECO BENTOCUMNEQA

Tupax xypHana «<Paguo» Ne 1 caaH ans pacceinkm nognucyukam 13.01.2015 r.
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“Radio” is monthly publication on audio, video,
computers, home electronics and telecommunication

YYPEOWUTENL W U3OATENL: 3A0 «XYPHAN «PAOWNO»
3apervctpuposad MUHUCTEPCTROM nevati u uidopmatyan PO 01 wiona 1992 1.
PervcrpaumorHsia M Ne @CT77-50754
Fnasxbii pepakTop B. K. YYAHOB
PenakuvoHHan Konnerus:
A. B. TONBLIWKO, A. C. XYPABJIEB, b. C. UBAHOB,
C. H. KOMAPOB, A. H. KOPOTOHOLLIKO, K. B. MYCATOB,
M. A. HEYAEB (3am. rn. penaktopa), J1. B. MUXANTEBCKWIA,
C. N. MMLWEHKOB, 0. A. PABWH, b. I CTENAHOB
(nepsawiia 3am, rn, peaaktopa), B. B. ®PONOB
Beinyckaowme pepgaktopsi: C. H. TNIMBWUH, A, C. A0NTWN
O6noxka: B. M. MYCUHAKA
Bépcrka: E. A. TEFPACUMOBA
Koppextop: T. A. BACULEBA
Appec pepaxumn: 107045, Mocksa, Cenueepctoe nep., 10, cp. 1
Ten.: (495) 607-31-18. ®akc: (495) 608-77-13
E-mail: ref@radio.ru
Mpynna pabotel ¢ nucemammn — (495) 607-08-48
Ovaen peknamel — (495) 608-99-45, e-mail: advert@radio.ru
PacnpocTpaHenne — (495) 608-81-79; e-mail: sale@radio.ru
MNoanwucka u npogamxa — (495) 607-77-28
Byxrantepua — (495) 607-87-39
Hatum nnarexHblie pexsnantbl:
nonysarens — 3A0 “XKypuan "Paguo”, UHH 7708023424,
p/ey. 40702810438090103159
Bawk nonyvarens — OAQ "CGepbanx Poccumn” r. Mocksa
kopp. cyet 30101810400000000225 BUK 044525225
Nognucano k nesaty 16.01.2015 r. @opmar 6084 1/8. MNevats oceTHan.
O6bém 8 dma. ney. n., 4 Gym. n., 10,5 y4.-nan. n
B po3aHuLy — ueHa orosopHan
MoanucHON MHABKC:
no karanory «Pocnesatms — 70772;
no O6weauHEHHomy katanory «MNpecca Poccwus — B9032;
no karanory Poccuickoi npeccst NOYTA POCCUM — 61972
3a conepxaHne peKknaMmHoro oBLABNEHWA OTEETCTBEHHOCTL HECET
PEKNAMOAATENS,
3a OpUrMHANBEHOCTE W COAEPXAHWE CTATLW OTBETCTBEHHOCTE HECET aBTop.

Penakums He HECET OTBETCTBEHHOCTH 38 BOSMOXHLIE HEMATUBHLIE NOCNEACT-
BUA MCNONL30BAHWA ONYGNUKOBAHHBIX MATEPUANDE, HO NPUHWUMAET MEPLI NO 1C-
KINOYEHWMIO OLUWGOK U ONEYarox.

B cny4ae npuéma pykonucu k nyGnukaumm penakumwa ctasmt ob atom B u3ee-

CTHOCTE aBTOpRAa. I'Ipn ATOM peaakunsa nonysaert WCKNIOYMTENBHOE NPpaso Ha pac-
NPOCTPAHEHWE NPUHATOTO NPOU3BEAEHUA, BKNOYAA ero nybnukaummn B xypHane
«Paguo», Ha nHTepHeT-cTpanuuax xypxana, CD unm uHbim obpasom

AETU[]CK()(-} BO3HArpaxagHue {I'()HOF)HD] BuNNA4YWBABTCA B TEYEHWE OBYX
MECHAUEeB NOCNe NepBov I'IVﬁIIHKEllJ,HH B paamepe, onpeaeniemMmom BHYTPEHHUM
CNpasoMHUEDOM IH[)H(IJ()H.

Mo UCTeHeHUKM OHOND IO/ C MOMEHTa NepBOr NyDNMKauMM aBTop MMeer
npaeo onyGIMKOBATL ABTOPCKWA BAPWAHT CBOET0 NPOW3BEAEHWA B AAPYrOM MEC-
Te Bea npeasapuTensHoro NMCLMEHHOTO COrNAacKHs pelakumi,

B nepenvcky pegakuma He BCTynaet, PYKONWUCK He PELEH3UPYIOTCA U He BO3-
BPALLAINTCA,

® Paamo”, 1924—2015. BocnpoMaseieHve Marepuanos xypHana «Paavos,
WX KOMMEPYECKOE MCNonb3osadne 8 moGom Buae, NONHOCTHLIO WKW YaCcTHUYHO,
AONYCKAETCA TONLKD C NMCHMEHHONO Pa3peLiesna PeakLii.

Orneyaraso 8 3A0 «MNONUMPADUYECKUA KOMNNEKC «2KCTPA M,
143400, Mockosckan obn,, KpacHoropckuia p-1, a/m «bantuas, 23 km.
3ak. 15-01-00051.

KoMnsioTepHan Ccete P
wypHana «Paguor HaxoAWTcA nog
wwToi Dr.Web — Heix  Bec HbIA

NpOoAyKTOB POCCMACKOD pa3pabor-  cnykBi W;“
YMKa CPeacTs MHGOPMAUMOHHOW B Poccum:

wflokTop Bebn.

UH®OPMALIMOHHASA NOAAEPXKKA — KOMMAHUA «PUHET»

PRINET W

Internet Service Provider

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

Cadm: http://www.rinet.net

UKT Ha cnyxbe
Y MeAWULWUHbI

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

"Koraa mbl 340p0BbI, TO YyBCTBYEM cebs
JINYHOCTBIO, Koraa 6onbHLI — opraHn3mom”.

(n3 yuebHUKa NO 3NEKTPOHHOMY
3[4 paBoOXPaHEHUIO)

I‘[ POHUKHOBEHWE WHGOPMALUMOHHO-KOMMYHWKALMOHHBIX Tex-
Honoruit (MKT) Bo BCe cdeps! BbITA COBPEMEHHON LMBUNN-
3auuK 0aBHO 3ameTHo Bcem. OpHako HanbonblWid MHTEepec
BbI3LIBAIOT MMEHHO MEQMUMHCKME NPUNOKEHWUS, NPUYHEM HE TONb-
KO NOTOMY, 4TO OHW, Kak roBopuTca, "Bnvxe k Teny” notpeburens,
HO ¥ Bnarogaps OTKPbIBAOLWWMCH HEBEPOSATHLIM NEPCNEKTUBAM
xak B 0bnacTu 3gpasooxpareHns, Tak 1 8 MKT. K Tomy xe obopoT
B chepe 34paBooXPaHEHUA 1 MEeWLMHCKUX YCNYT NO NPOrHo3am
Freedonia Group k 2017 r. gocturvet 10,8 TpnH ponnapos CLUA,
1 BO MHOTOM 3TO Npow3onaét Gnaropaps BHeaperunio MKT-Tex-
HOnorwin. BOT NWlb HEKOTOPbLIE HOBOCTW C NEepekpecTka aTux
PbIHKOB, rOe ecTb maclutabHble uccnenaoBaHws, HEBEpPOATHbIE
TEXHOMOMMYECKWE AOCTVNKEHWA W, PA3yMEEeTCH, PUCKMK.

Monuas KapTMHa 3Q0POBLA

BoT, kK NnpUMEpY, CTOWMO TONBKO NOCTaBUTL HA NOTOK pacwndg-
POBKY reHoma 4enoBeka, kak HaydHoe nogpa3saeneHue Google X
3anycTUNo KpynHelil npoekt Baseline Study, uensio KOTOporo As-
naeTca cbop reHeTUHecKor U MONeKynapHon nHdopMaumn ang
cOCTaeneHus Havwbonee NONHOW KapTWHbl 3[00POBLA YenoBeka.
Wccneposadve BO3MMaBWN MONEKYNAPHBIW Buonor 3HApO
KoHpap, W3BecTHbI CBOEA NONYNapu3auveil Heopororo MeToaa
TECTUPOBAHWA NNa3mbl AOHOPCKOR kpoBu Ha BWY, B komanay
koToporo sowno bonee 70 cneuwanucTos B 0HBNACTU FrEHETUKNM,
Buoxumum, monekynapHoin Buonorun n apyrix obnacreir. C apy-
roi CTOPOHbI, B Ka4ecTBe NpeameTa ncCnenoBaHnia NPUMYT yHac-
The 125 4enoBek, a NOTOM W HECKONbKO ThICAY BONOHTEPOB. WC-
cneposateny nofyd4at OT y4acTHWKOB NOAPOOHbIE MCTOPUW
HoneaHei, a Takxe NPOBenyT BCECTOPOHHME aHannabl, Y3HaT
CKOpPOCTL ODMEHA BELWECTB, NPOBEPAT TEPNUMOCTb K duande-
CKOWM Harpy3ke v Bo3bMyT 06pa3usl AHK. Kpome Toro, y4actHu-
Kam BbiAaayT cneuvanbHble YCTPoNCTBa, KOTOPLIE KPYIMOCYTOHHO
6yayT MamepaTe Takve nokasaTtenu, Kak ypoBeHb [NiOKO3bl B
KPOBMW, TEMNEepaTypy Tena 1 4actoTy nynsca.

PeaynbTatel NOMOryT y4EHbIM ODHAPYXWTb 3aKOHOMEPHOCTW
pasenTUA pasnuuHbix 3abonesaHnii U PaccTpPoOWCTB, a Takke
HAY4MTLCA Pacno3Hate 3Tw 3aboneeaHuna Ha pPaHHWX CTaawax.
Kpome Toro, y4€Hele CMOryT COCTaBuTb KapTUHY TOrO, Kakim A0n-
*eH BbiTh OpraHvam 300poBoro 4qenoeeka. CornacHo sasene-
Huam Google, Bca cobparHan B xoae nccnefosaHna nHgopma-
uma ByaeT NONHOCTBIO aHOHWUMHOW K He ByneT nepenasartbCA
TPETLUM IMUEM, B TOM YMCAE CTPAxXOBbiM KOMNaHuam. 3a xoaom
nccnepoeaHua ByayT HabnoaaTte cpasdy HeCKONBKO KOMWTETOSs,
OTBEHaIoLWMX 38 MeQULIMHCKME UCNbITaHWA C ydacTvem nioaei. Ha
6onee NO3AHMX CTAANAX K HUM NOAKNIOYATCH KPYNHEenwne Meam-
LUMHCKWe yHueepcuteTel [sioka n CTaHdopaa.

Yacw ana npokypopa

MaeHbin npokypop wrata KoHuekTukyT xopax [xenced
Hanucan nucemo rnase Apple Tumy Kyky, B KOTOpOM nonpocun
Aath OTBETHI HA BONPOCH!, CBA3AHHLIE C "yMHBIMW™ Yacamu Apple
Watch, koTopbie no3BonsioT Nony4ars MHGOPMaLMIO 0 MEONLMH-
CKWX Nokasarensx ux Bnagensua. Npokypopa, B 4aCTHOCTK, UHTe-
pecyerT, roe ByayT XpaHWTeLCA NePCOHanbHbIe AaHHbIe U JaHHbIE O
3nopoeke nons3osatens Watch — B camux 4acax unm Ha cepse-
pe, 1 ecni Ha cepBepe, Kakvne Mepsl 3alWmTel 3TUX AaHHbIX ByayT
npepnpuHaTel. Bropown sonpoc — Byaer nn Apple nposepsaTh
NPUAOKEHUA CTOPOHHWX Pa3paboTyMKOB HA HanU4YMe YA3BUMO-
CTe, KOTOPLIE MOTYT NPUBECTM K YTEYKE AaHHLIX NONb30BaTenen.
Mpokypopa Takxe vHTepecyeT, He CMOryT N1 NPUNOXeHua Ona
YCTaHOBNEHWA AMArHO3a 1 PEKOMEHAAUMIA ANA nedeHus sabone-
BaHWIA HABPEAWTL NoNb3oBarensam. Beas noaobHbie nporpammbl
OOMKHBI COOTBETCTBORATE 3aKOHOOAATENLCTBY B cdepe 30paso-



oxpaHeHus, a y Apple (kak, Bnpo4em, » vy
BCEX APYrux paspaboTyMKoB MeauvunH-
CKUX TaaXeToB W MPWNOXKEHWA) A0MKeH
ObiTb MEXaHu3Mm nposepkn cobnoaeHus
3TUX 3aKOHOB WU MEeOnUWHCKuX Tpeboea-
HWiIA. HakoHel, Npokypopa WHTEPECYOT W
Gonee obwwe npobnembl: Hanpumep,
Kakve WMMEHHO AaHHbIe HamepeHsl cobu-
pats Apple 1 paspaboT4rku NPUNOXEHWIA.
HaeepHoe, apyrum npokypopam 6uino Gkl
HENNoOX0 3afaeaTsCa NOAOBHLIMK BONPO-
camu 8o Bnaro rpaxnaH cBovx CTpaH.

KcTaTtu, B KoHUe HOSbpA Tak Ha3biBae-
moi rpynne Article 29 Working Party
(WP29) — eeponeiickve BopLbl 3a 3awmTy
4acTHOW MHbOpMauun rpaxaaH 3asnsunn,
4YTO HAacTavealoT Ha Gonee NONHOM 1ucnon-
HeHun kopnopauwen Google TpebosaHng
"npaea Ha 3abeeHwe” (right to be forgot-
ten). 9710 nogpasymesaeTt yganesve nep-
COHanbHOM WHGOopMaUWK eBponenues 13
pes3ynsLTaTtoB NOWCKOBLIX WMHTEPHEeT-3a-
NPOCOB HE TONbLKO C CalWTOB OOMEHOB
cTpaH-4yneHos EBpocoto3a, Ho U n3 gome-
Ha ".com”.

Ce pAue BMeCcTo napons

A BOT MHXEHEPL! W NPOrpaMMmncTsel U3
HaunoHanbHOro yHwBepcwuTera ropopa
YxyHcuH Ha TalieaHe npepnaratoT nNo-
HOBOMY B3rfAHYTL HA NPOLEAYPY ayTeHTW-
¢dukaumu nonesoearenein B MKT-cucte-
max. Korga-To Ans 3T0ro Mcnons308anvce
naponu, 3aTem cMapT-KapTel, NOTom 6uo-
METPUHECKIE CUCTEMBI. A TENEPL Npeana-
raeTcs UCNONL30BaTk PUTM Cepala NoMb-
3JoBaTens, NOCKONbKY 3TO CBOEro popa
YHWKaNbHBIN waeHTuduKaTop, Tak Kak B
MUpE He CYLIecTByeT OBYX Cepae.Hbix
MbIWL, KOTOpble Obl paboTanu c non-
HOCTBIO WAEHTUHHBIMK NOKa3aTensMm.
Lymel, TEMP COKpawleHusi, 0coBeHHOCTH
paboThl KnanaHos U MMOKapaa — BCE 3T0
YHUKANBHbIA NOYEPK TOrO UKW MHOrO Yeno-
Beka. Ceiyac aBTopsl NPOEKTa pacckasbl-
BAKOT, 4TO CO34aHHAN UMW CUCTEMA CO34a-
€T Ha OCHOBE OaHHLIX Cepaua CekpeTHbIi
KNIoY, ABNAWKMACA OCHOBHEIM 3NEMEH-
TOM CxeMbl WNdpPOBaHWUS, OCHOBAHHOM Ha
maremaTtuyeckoi Teopuu xaoca, korga
camble KPOLWEYHbIE N3MEHEHWSA B OaHHbIX
NPUBOAAT K MMraHTCKOW pasHuue B pe-
3yneTatax npeobpasoeaHuin. INEKTPOH-
HbIE KIIIOYM, CO3[aHHbLIE HAa OCHOBE CEepa-
uebueHns, npegnaraeTcs WCNONL30BaTb
HE TONMBbKO Kak Naponb, HO 1 Kak CPeacTeo
newndpoBKN 3aKPLITLIX AAaHHLIX. Hesepo-
ATHOE YAOOCTBO CUCTEMBI COCTOWUT B TOM,
4YTO CaMOMY MNOML30BATENO HET HyXAabl
“MeTb ¢ coboin kakux-nubo HocuTenein c
KIloYamm, Tak Kak cucrema byaer cospa-
BaTL TAKOW KNo4 ANAa Hero "Ha nety”, ne-
pen kaxpown ayteHTudwukauywen. MNonb3o-
BaTEesNo HYXKHO NWLLL AaTb NOCNYLLATL KOM-
neloTepy paboTy ero cepaeHHon MellliLbl.

Kapauoctumynatop 6e3 bartapeiiku

Y4yéHble n3 CTaHdopackoro yHMeepcu-
TeTa co3gany kapAuoCcTUMYNATOP HOBOrO
NOKONEHWA, KOTOPbLIA OTAW4AETCA He
TONBKO MWHWATIOPHOCTEIO (He Bonee pu-
COBOro 3epHa), Ho v obxogutcsa Hea npu-
BLIMHOIO aKKyMynaTopa, nony4as Heobxo-
ANMYIO SHEPrVIO "NO BO34yxY" C NOMOLLbIO
crneuvansHo paspaboTaHHoro 3apaaHoro
yctpownctea. Metog nony4wn HassaHwe
"BecnpoBoAHan nepegada cpeaHero no-
na”. [loka3aTensCTBOM yCnewHon paboTol
YHEHLIX CTanM WCNbITAHWA ONbLITHLIX 0B6-

pasuoB Ha kponwke W ceuHee. Paspa-
BOTHYMKK YBEPEHbI, 4TO UX HAPabOoTKK BHE-
CYT CepbeaHblil BKNaa 8 passutue BCen
chepbl BXMBNAEMbIX MEAULMHCKMX YUNOB
¥ CTMMYNATOPOB, NOCKONbKY COBPEMEH-
Hele aHanorn TpebyloT nepuoanyeckon
3ameHbl Batapei unv 3apagkKu oT BHeL-
HEero WCTO4YHWKA nuTaHua. Kpome 3Toro,
MWHWATIOPHLIE YCTPOWCTBA MOMYT WC-
NONL30BaTLCA W Kak CTUMYNATOPLI MO3ra,
BO3AencTBYIOWME cnabbiM TOKOM Ha pas-
NWYHBIE M0 YY4ACTKK, 4TO NO3BONKT CYLUE-
CTBEHHO W3MEHWTb HEKOTOPbIE BWObI
Tepanuuv, 3aMeHWB MEOWKAMEHTO3HOE
nedeHue Gonee apdekTUBHBIM BMmeLlla-
TENLCTBOM.

Yunsl noMoOrawT napann3oBaHHbIM

Ha Hawwmx rnazax mexaHwyeckue npo-
Te3bl CTAHOBATCA BCE Honee MHTENNeKTy-
AnbHbiMW W HYBCTBUTENbHbLIMIK, NO3BONAA
CBOWIM BNagensuam BbiNOMHATL pasnuy-
Hble, paHee HenoCTynHbie onepauun.
OpHako nNONLITKY BEPHYTL HYBCTBUTENb-
HOCTE Napann3oBaHHbIM KOHEYHOCTSM C
NOMOLLLID COBPEMEHHbBIX TEXHONOIMIA
ycnexa He WMEenu, noka CneunanucTel u3
komnanuu Battelle He npeacTtasunn npo-
TOTWN CWMCTEMBI, KOTOPaA B NEPCNeKTMBe
MOXET NOMO4Yb ThicA4am niaein. Nepsbim
ucnelTatenem HOBOW TEXHONOrkWM cran
HekTo HH BapxapTt, napanuaosaHHbIiA
noc/e TOro, Kak HYeTulpe roga Hasag nocne
HeY[a4YHOro NPbLIXKKa B BOAY CNOMar Weo.

B moar bapxapta BXuUBUAMN MUKPOUMN C
NOAKMOYEHHBIM K KOMNLIOTEPY Nepenar-
HYMKOM, a K pyke Bbiny NpukpenneHel cne-
uwvansHble 3NeKTpoabl, Ha KOTOpLIe noga-
Banca NeKOOMPOBaHHBIA curHan ot nepe-
partdvka. B pesynstare, noTpaTve HEKOTO-
pOE BPEMA Ha TPEHUPOBKW W BOCCTAHOB-
neHvne arpodupoBaHHLIX Melwly, Bapxapt
Hay4WncA NOAABATE NPaBUIEHBLIE KOMaHAb!
¥ CMOT NOLLEBENNTE KUCTLIO NPaBOM PYKM.
MNpwuyém Bpems OTKNMKA COCTaBWIO BCEro
0,1 c. 310 03Hau4aerT, 4TO Tenepb € NOMO-
WBD APYroi cetu CBA3M MOXHO 000ATK
Y4aCTKN HEePBHON CMCTEMbI, NOTepsiBlIMe
CBA3b C MO3rom nauverTa. Ocranocs cae-
nate cuctemy Bonee KOMNAakTHOMN.

MNeuyats NnUuUa » XpaLWen

3D-neuwate ocobo BocTpebGoBaHa B
meauumHe, W Bnaronapsa atomy B Banxan-
lwee BpemMA NNAacTUHECKaA XWPYprus, K
npuMepy, W3MeHUTCA KapawHaneHo. 06
3TOM YXKEe BCEPLES rOBOPAT CreumanmcTsl,
paboTtawwwe ¢ 3D-npuHTEPaMK B ONepa-
LUMsX NO Nepecagke Ha NUUE MArKUX Tka-
Hel. Tenepb, K NpuMepy, MOXHO CO30aTh
TO4HYIO KONWIO HacTu vua Henoeexa. MNpw
3TOM YYMTHIBAIOTCA OCOBEHHOCTW CTpoe-
HWA 4epena, yxe CTOoAlWMe meTannuye-
CKME MMNNaHTaTel ¥ NpP., 4TO NO3BONAET
3HAYNTENBHO YNYYLLWTE MCX0M Onepaumin.
TpéxmepHid NpuHTep yxe onpoboeanw
Ha HecKonbknx nauneHtax. OgHuM 13 HUX
cTan myxduHa, nepsesim 8 CLUA nony4dne-
WU NONHYIO Nepecagky nvua ewe B
2011 r. OgHako n3HavansHo ero NMUo Hbl-
no NWWEeHO BCHKWX 4epT, a celdac OH
MOXET HOPMansHO eCTh, FrOBOPWUTL W Abl-
WaTb, He rOBOPS YXe O NPOU3BOAVMOM
acTetTudeckom addekre. 3adactyio no-
AOBHBEIM NAUMEHTaM NPUXOAMTCH nepe-
XWTb HECKONbKO AECATKOB OnNepauwi,
4T0OLI NPOCTO COXPaHWUTL XW3HBL K NOCTa-
BUTb MMNNaHTaTtel. HoBbIA Nnoaxon obewa-
€T KayecTso 3TOW XW3HW NOBLICWTL, NPW-

YEM onepauma npoxoauT Bonee npeacka-
3yemo, BeICTPO 1 683 OCNOXHEHWIA,

MNomumo “"nedatn” MArkUX TKaHew,
pa3spaboraH 1 cnocob "nedaTtn” xpawen,
KOTOPGLIA B Dyaywem MOXeT NoMoYs B
neyeHun 3aBONEBaHMin CycTaBoOB 1 CNop-
TVBHLIX Tpasem. o cnoeam pa3spaboTyn-
KOB, HOBbLIA marepwan, MCNone3yembld B
npow3soacTee, Gonee NPOYHLIA W N3HO-
COCTOWKWMIA, Yem npeasiaywme paspabor-
KW, MCNONbL30BAHHLIE ONA CO3O0aHus uc-
KYCCTBEHHBIX xpawei. [Ana nx npowns-
BOACTBA WCCNenoBarenn npuMeHunun
MeToAbl cTpyinHON 3D-ne4at u NpUHLKMN
paboTel cneunannanpoBaHHbIx NPRAUNIb-
HbIX annapaTtoe.

OHW cMOrnK B yxe Kponuka HanevaraTb
3amMeHy NpUPOOHOMY XPALLY, WMCNONb3ys
cneunanbHblie XMMWYEeCKue cocTasbl C
NOAUMEDHBIM NOKPBITMEM W3 XPALUEBHIX
KneTok. B ocHOBE MCKYCCTBEHHOrO XpALA
HaxoasiTCsl O4eHb TOHKWE BOMOKHA, KOTO-
pble B NPUHLUMNE NO3BONAIOT AenaTh Aaxe
NOPUCTBIE CTPYKTYPLI, KOTOPbIE MOTYT
WCNONb30BaThCs B Kadectee OGuocpenbl
ANS BbIpALWWBAHWA HACTOALLMX XPALLEIA N3
cTBONOBLIX knetok. "Mevats” ocywecTs-
NAETCA NOA KOHKPEeTHOro nauweHTa, Ho
noka aTa TexHoNorus ewe He roToea kK
MaccoBOMY NpUMeHeHnio. ABTOpb! paspa-
BOTKM YTBEPXAAKT, HTO MOXHO "neva-
Tate” XPAWW NpakTUHeckyn ana nwboi
yacTu Tena.

MeguumHckue HaHopoDbOThI

Y4E€Hble yXe CpaBHWTENLHO AaBHO pa-
6OTAT Hag CO34aHMEM MUKPOCKONUYe-
CKWX MeOuUMHCKWX poboTOoB, KOTOpbIE
MOrYT MCNONL30BaTLCA IR AMarHOCTUKM
paznuuHbix 3abonesaHnin U Henocpen-
CTBEHHOW [OCTABKW MEOWKAMEHTOB K
BonbHLIM OpraHam. Tak, B Mae uccnego-
BaTennm m3a TexaccKoro yHusepcuteTa B
OctyvHe co3gann camblil MUHWATIOPHLIA,
BbICTPLIA ¥ onro paboTawwmin HAHOMO-
TOp ONA MeguuMHCKuX HaHopoboTos, a
ele paHee rpynna y4eHeix w3 Wapawna
npencrasMna HaHopobOTOB, CO34aHHLIX
13 HuTen JHK.

B ceowo o4epens, y4€Hole m3 MHCTKU-
TyTa WHTENNeKTyaneHeix cuctem Makca
MnaHka CKOHCTPyWpoBanu HeobbLIMHOIrO
MuKpockonuyieckoro pofora ans nepe-
OBVXEHWUS NO XWOKOCTAM YEeNoBEYEeCKOoro
Tena. OTAMYNTENBHOM OCOBEHHOCTHIO AB-
NAETCS ero CX0ACTBO C MOPCKUM rpeGetu-
kom. MomoBHO aTtomy ABycTBOpHaTOMY
MONAOCKY pobOT NepemellaeTcs 3a cHeT
ABWXEHWA CTBOPOK "pakoeuHel”. Mo cno-
Bam paspaboTunkos, NoAoGHAA KOHCTPYK-
UMA OTAM4EETCA OT BCEX NPOTOTWNOB aHa-
NOMMYHLIX YCTPOMNCTE U SBNSETCA ONTW-
MansbHOW ANS BbINOAHEHWA MeOUUMHCKKMX
3agad. PoboT, cO3paHHbIi, KCTatu, ¢ no-
MOLBD TexHonornin 3D-ne4atu, nepeme-
WaeTcs C NOMOLWLI0 PEaKTUBHOW TAMW, K
Takon cnocob nnasaHwsa 8 opraHuame, no
CNnoBam WHXEHEepOoR, AOBONLHO IKOHOMM-
YeH C TO4KWM 3PEeHus 3Heprosarpart v No3-
BOSIAET OBUraThCA B XMAKOCTAX C pasnuy-
HOW NNoTHOCTLIO. Mpw 3atom poboTty po-
CTaTO4HO 3IHEPTrUM BHELWHEro 31eKTpo-
MArHWUTHOrO MOAf, 4TO No3sonuno obon-
TMCh B3 MCTOMHWMKA NMUTAHWA W YMEHb-
WKTb pasamepsbl "PakoBuHbl”.

Neka PCTBO NO pacnucaHuio

Komnanwa MicroCHIPS n3 wrara Mac-
cavyceTtc paspadorana MUKPO4MN, KOTOPLIA

UV HA &N
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WwecTn KynoHOB 3a nonyrogwve,

Ha O4WH U3 NPU3OB.

MOXEeT KayeCTBEeHHO W3MEeHWTb Cnocob
NOCTABKW NeKapCTBEHHbIX NPenaparoe B
opraHuam nauueHTa. Yun pasmepamun
2x2 cM W TONWWHOW 7 MM COCTOMT K3
Munkpocxembl, Batapen u Hebonbwmx pe-
3epeyapoB, NpegHa3HauYeHHbIx ANA xpa-
HEHWA NeKapcTeeHHbIX npenapaTos. Kax-

¢ 06l M3 pe3epsyapoB OCHALWLEH TUTAHOBO-

nnaTMHoOBO membBpaHoil, koTopas pas-
MAr4aeTcsa Noa AeWCTBMEM 3NEKTPUYECKO-
ro ToKa, NO3BONAS AKTMBHOMY BeLLecTBy
nonacTe B opradnam. Mo 3ameicny paspa-
HoTumkoB, Ymun BypeT BXUBNATLHCA NOA
KOXY B panoHe nnesa. C noMOLLbIO AnC-
TaHUMOHHOrO YNPasneHns 4Mnom Bpaqu
CMOryT camu Onpefensite pacnucaHwe
NpWéma nekapcTea U MEHATbL ero Ao3u-
POBKY, a TaKXe NPUOCTaHaBNMBaTh Nogaqy
MeavkameHToB B opranuam. lpaepa, o
TOM, HAcCKONMbKO YCTPOWCTBO 3aliMlieHo
OT NOCTOPOHHEro BMmeLllaTtenscTea, KoTo-
poe MOXeT NPUBECTW K CMePTH NauneHTa,
Hew3secTHO. Mspenue yxe npowno yc-
NEeLWHbIE KNMHWYECKWE NCNblTaHus, B xoae
KOTOPLIX [OCTaBASANMCE MEeONKAMEHTHI,
MPUMEHSIIOLLMECH NPW NeYeHn OCTeono-
po3a, a Nepeoe NPakTUHecKoe NpumMmeHe-
HWE 41N MOXET HAWTKW B KOHTpaUenumu.
KnuHuyeckme UcnbITaHWs HamedeHbl Ha
2015 r. Beixog Ha pbIHOK 3annaHnpoBaH
Ha 2018 r.

Pukcauna CKBO3b CTEHbI

Bbino 6bl CTpaHHoO, ecnu Gbl B KAKOW-TO
MOMEHT BCEM BbllUEYKa3daHHbIM HE 3auH-
TepecoBanvce cneucnyxosl. YuéHole w3
Macca4ycetckoro  TeXHONOrM4yeckoro
yHuBepcuTeTa coobuwunu o paspaboTke
YCTPOWCTBA, CNOCOBHOro "BuaeTe” noaen
CKBO3b CTEHbI 1 0QHOBPEMEHHO PUKCUPO-
BaTb WX NYNLC W AblXaHue. YcTaHoBka, no-
nyuymBwan HassaHwe WiZ, coctout wm3
USRP-paavocTaHumi N210 ¢ HanpasneH-
HbBIMW @HTEHHAMW, KOTOpPbIE W3Ny4aloT
CUrHan, MeHsioWwWiics No vacToTe ot 5,46
no 7,25 Mu kaxable 2,5 mc. CurHan kax-
000 U3 aHTEHH HEMHOrO CABWHYT No dase,
NPUEMHWK YNaBnMBaeT OTPaXeHWs 3TUX
CUrHanoe oOT NioAei v BblYUCNAET pac-
CTOSIHME [0 HUX, U3MEPAS 3a0epXKy OT-
paxeHHoro curHana. MowHocTs uanyyae-
MOro pagvocurHana He npesbiaer
0,75 mBrT, uTo cooTBeTcTRYET TpeboBaHu-
am @enepancHO KOMWCCMWM NO CBA3W
CLUA ans noTpebWUTEenbCKOW TEeXHWKW B
3TOM 4acTOTHOM AvanasoHe.

Mo cnosam coaparenei, WiZ cnocobHa
pacnoaHaearb A0 YeTbiPEX YeNOBEK B Nnpe-
aenax NpAMoON BMOMMOCTW MAKW 00 TPEex,
€C/IM Ha NYTW CUrHana pacnonoxeHa cre-
Ha. Owwnbka NO3NUMOHWPOBAHWA NpwW
aTom coctaenseTt ot 6,5 po 16,1 cm B 3a-
BUCKMMOCTH OT ycnosuia paboTtel. Cuctema
cnocoBHa Takxe pacnos3HaeaTe NPOCTbie
KECThI, HANPWUMER, ONPeaenaTh, Kyaa yka-
3blBaeT pyka senoeeka. Kpome Toro, WiZ
yMEeT CNeauTb 3a AbixaHuem — B 97 %

. IKCMEepPUMEHTOB, ONWMBLLIMXCA B CpegoHem

MO HEeCKONbKO MWUHYT, cUCTema NPponycTu-

| na He Gonee OOHOro BAOXa VNV BbIAOXA.

3rta ocoBeHHOCTb ABNABTCH, NO CYTH, NO-
B604HBIM 3D HEKTOM, NOCKONBKY YCTPOWUCT-
BO C TPYOOM Onpenensier HenoaBvkKHLIX
nogein. [1na cnexeHua 3a HUMKU NPUroam-
NIOCb PAcno3HaBanne ABWMXEHWUN rpyaHON
KNETKW NPW OblXaHuu.

Cwuctemsl, NonobHele WIZ, MOryT HainTK
LWWPOKOE MNPUMEHEHWE KAk B BOEHHOW
chepe (NPOTMBHWKA MOXHO ByaeTt yBu-

[ETb CKBO3b CTEHY), TAK U B MEAMLMHCKON
(cneanTe 3a XW3HEHHBIMKW NoKasaTensmu
naumeHToB Be3 MCnoNbL30BaHWA KOHTaKT-
HblX 0AaT4MKoB). HW3kas WHTEHCUMBHOCTb
N3Ny4eHnst Nno3sonseT npumeHsTe WiZ u Ha
BLITOBOM YPOBHE, HanpuMmep, B Ka4yecTee
BvAeoHAHW. Tenepb astopbl WIZ nnanun-
PYIOT NOBLICUTE TOYHOCTL NO3MUMOHWPO-
BaHWA W paspelanwyil cnocobHoCTb
cucTemMbl. 3TO NO3BOAUT HE TONBLKO Nyulle
pasnuuatb MOOEA W WX OBMXEHWUA, HO W
pacno3HaeaTk WX 3MOUMOHANbHOE CO-
CTOAHWE Ha OCHOBE [OaHHLIX O nynbce v
AbIXaHun.

3anyctu cebe "Manoro Bpara”

Mocne Qonrux NeT paccyXaeHuin n 3KG-
nepumeHToe B CLUA Havann BXWMBNATL
MOAAM NOA, KOXY NEepBEble 3NEKTPOHHLIE
yunbl, M Nnepeble MuHuaTiopHele NGC-6uo-
kancynel xNT oTnpasneHbl Ha AOCTaeky
ceoum nokynatensam. xXNT — 3To uun, Bbl-
NONMHEHHBIR M3 BUOCOBMECTMMOrO CTeKNa
1 NOAAEPXKNBAIDLLMIA YKE 3HAKOMbIA ynTa-
TENAM XypHana cdopmar BecnposogHon
nepepaqn AaHHeix NFC, ncnonbayemslin
nnaTeéxHeix cuctemax u RFID. 3Ty kancyny
MOXHO BXWBUTB B YenoBeyeckoe Teno 6ea
HeraTWeHbLIX NOCNEACTBWIA 1 NONY4YUTH BO3-
MOXHOCTb ynpasneHus nobdeim NFC-060-
PYAOBaHHLIM YCTRONCTBOM.

Cama no cebe HoeocTe 06 NFC-umne
0coboro 3Ha4yeHua He umeeT — M 0bopy-
[0BaH No4YTK NBON "HaTEeNbHLIA" ragxer.
lopaspo 6onee nHTepeceH Noaxop cosga-
Tenen K BXWBNEHWIo Mukpoumna. leno 8
TOM, 4TO BMECTE C Kancynow nocraensaer-
CA cneumanbHblid CTEPUALHBIA WNPWL, C
NOMOLLBIO KOTOPOro MOXHO CamMoCcTos-
TensHo, 6ea cneuvanMavpoBaHHON NOMO-
wu, caenate ceba "knboprom”. Mpuuém
ueHa ykona — 99 ponn. CLUA. N ecnu Bam
noka He COBCEM MNOHATHO, 3a4em UMeTb
NFC-4yun B CODCTBEHHOM TeENne, mMeTon
BXWBIEHWNA €ro Mo, KOXY YK TOYHO 3acny-
KusaeT BHAMaHMA. Hy a 3a4em BCEé 3T0
HYXHO, MOXeT BbITh, korpa-HMbyas ewe
y3HaeTe...

WuTepHeT HaHoBewwen

HepasHO MHOrMMM Kasanachb CTPaHHOW
KoHuenuus WHTepHeTta sewen (loT —
Internet of Things), ¢ koTopoi yxe 3Hako-
Mbl YUTaTENU HALWEero xypHana, a cerogHa
cneumanucTel 3arosopunu yxe o6 MHTep-
HeTe HaHvosewei (loNT — Internet of
NanoThings), koHUenuUWsa KOTOPOro O4eHb
XOPOLUO NOXWUTCA HA MEAMLIMHCKMNE TEXHO-
norvuK 1M 3gpasBooxpaHeHue Byaywero.
370 BLI3BAHO NPOrPECCOM HAHOTEXHONO-
M, KOTOPbLIE HblHE YXe BCTPOEHbl B pas-
AINYHBIE NPOMbILUNEHHLIE BepTUKanw,
BKNIO4Yas 0BOPOHHYIO, a3POKOCMUHECKYIO,
30paBooxpaHeHue, OUOMEDNUMHCKYIO,
CMW, pa3seneyeHunsi, MNPOMbILLNEHHbIE
NPOVW3BOACTEBA, PO3HWHHYIO TOProBAlD,
JHEPreTuky W KOMMYHanbHbIE YCRyru.
3acTaBuTb BCE BbINOMHEHHLIE NO 3TUM
TEXHONOTMAM YCTPOACTBA ODMEHMBATLCA
nHdopmaumeil — 3aBeTHan MeyTa MHOrmnx
CNeunanucToB, Xenawwmx Kak MUHUMYM
3HATb O NPOTEKAHUK PA3NWUHHbIX TEXHONO-
rMYECKMX NPoLEeCccoB unu 060 BCex name-
HEHWUSX B OPraHu3mMe YenoBexa.

IoNT npeacTaenaeT coboil MHOXECTBO
CBA3aHHbIX GecNpoOBOOHON CBA3LID HAHO-
YCTPOWCTB, KOTOpbIE WUMEIOT BhIXOM, Ha
MAaKpOoCeTH CBA3N W, Npexae ecero, 8 NH-
TepHeT (B Tom uncne 8 loT). CobcreeHHo,

loNT — 3710 pansHenwee nokansHoe pas-
suTue loT Tam, rae 310 Heobxoaumo, unmn
Tam, rae aTo BO3MOXHO. Mpuyém nopob-
Hble TEXHONOMMHYECKWME BO3MOXHOCTH He-
uabexHo GyayT Bo3pacraTts, ¥ CO Bpeme-
HEeM HaHopaTywku ByayT NpUCyTCTBOBATL
NPaKTUYECKN B KAKOOM TREPAOM, XNOKOM
W ChINyYem NpoaykTe, 4Tobkl BOBPEMSA CO-
0BWKThL, HE HapyleHbl K peuenTtypa,
TeMNepaTypHeii pexXum, BA3KOCTE WU Mp.
CBOWCTBA, HE MCKNIo4as 1 MHAOPMaLMIO O
TOM, YEM B O3HHBIA MOMEHT 3aHumaeTcs
Kakon-HMByab YENOBEK U 4TO NPOMCXOANT
Y HErO BHYTPMW.

Kak xe peanu3oearte HaHoy3nbl IoONT?
CerogHa o4eHb MHOTME YCTpOWMCTBa CTa-
HOBATCA BCEé Gonee MWHWATIOPHBbIMK, W
CKOPO uanyeckme 0OBbEKTLI, NOAKMNIOYEH-
Hble Kk WHTepHeTy, Byaetr HenpocTo 3a-
METWUTE HEBOOPYXEHHBIM rnasom. Kom-
NeOTEPLI PasMepom C KPYNWHKY cOonu
ByayT BkNo4aTL B ceba conHeuHyto GaTa-
PEetd, TOHKONNEHOHYHBIN 3NEMEHT NMTaHWA,
ONepaTUBHYI0 NamMATL, AATHUK OAABNEHWS,
BecnpoBOOHOE PAAMOYCTPOWCTBO W aH-
TeHHy. Buaeokameps pa3mepom C 3epHO
yXe cerogHs paboTtalT C paspeleHuem
250x250, paTtymkn pasmepom C MNbINUHKY
(0,05%0,005 mMm) MOryT M3mepaTs Temne-
paTypy v AasneHue, pacno3Hasars ABuxe-
HWe 1 NepeaasaTtk NOMYYEHHbIE AaHHbIE.

MNocnegHwe poctuxeHwa B obnactu
MOAEKYNAPHON GU3NKK, B HaCTHOCTK, NO-
nyYyeHwe HOBbIX CBOWCTB yrnepopa, npwu-
MEHMMBIX B MHTEPECAaX 3NeKTPOHMKK, OT-
KPbUIA OBEPb K HOBOMY NOKONEHWIO 31eK-
TPOHHBIX HAHOKOMMOHEHTOB, BPOAE HAaHO-
AKKYMYNATOPOB, HAHOMNaMATK, norive-
CKOW CXEMOTEXHWKM Ha HaHOYpPOBHE W
HaHOaHTEHH.

He Ttak paBHO wccnepoeatenu w3
TeXHONOrMYEeCKoro MHCTUTYTa [xopaxum
NPOAEMOHCTPVPOBANN € NOMOLLBID KOM-
NbIOTEPHOr0 MOAEAUPOBAHWNSA NPUHLMNN-
anbHYI BO3MOXHOCTL CO3AaHWSA NAa3MeH-
HblX HAHOAHTEHH 13 rpadeHa, C NOMOLLLIO
KOTOPbIX COTHM W ThICAYN MEXaHU3IMOB MK
YCTPOWCTB HAHO- U MWKPOYPOBHS CMOTYT
06BEAVHUTECS B AMHYIO CeTh C NOMOLLLIO
GecnpoeogHoi cea3wn. B otnuyue ot Tpa-
AWUMOHHBIX METANA0B, Bpoge mMeawn unu
cepebpa, rpadeH moxeT paboTarts B Kaue-
CTBE @HTEHHbI C ropa3ao MeHbLUeh NOABO-
AvMoin sHepruein. 3ToT addekT poctura-
eTCcs 3a CHET MCNONMb30BaHWUA NOBEPXHOCT-
HblX 3NEKTPOHHbLIX BOMH, BO3HWKAOLWWX Ha
nosepxHocTu rpadeHa npu onpepenéd-
HbIX YCNOBWAX, KOraa 3NeKkTpoHbl cO3aaiT
konebaHns INEeKTPUHECKOro nons, KoTo-
pbl€, B CBOIO O4Yepeab, CTAHOBATCA MCTOY-
HWUKOM B3NEeKTPOMAarHWTHOM BONHLI, Pac-
NPOCTPAHAWENCH WCKNIDYUTENBHO NO
nosepxHocTk rpadenHa. 310 ABneHne W3-
BECTHO Kak MNOBepXHOCTHas# NNasmoHHO-
nonApuToHHas BonHa (surface plasmon
polariton, SPP), koTopas no3sonut rpage-
HOBbIM HaHOaHTEHHam paboTaTk B HUXHER
obnactu TeparepuoBoro guvanasoHa
(0,1...10 Tlu), yxe AOCTYNHOR ANA pagmo-
wHxeHepos. Kcratw, aHanorudHelil ag-
¢dekT B metannax (Hanpumep, 30n0Te)
npoucxoamMT Ha ropaspgo bonee BbICOKWUX
vyactoTax. bnaropaps Hoeol rpadeHoBo
HaHOBHTEHHE MOXHO CHW3WTL 4HacToTy
paboTel pagvonepeaowmx yCTPOHcTe 1
YMEHBLWWTE NOTpebneHwe aHepruv Ha
HECKOLKO Nopsakos. K Tomy xe Teparep-
LOBbIM AMana3soH, B KOTOPOM 3G HeKTuBHO
paboTaloT rpadeHOBLIE HaHOAHTEHHbI,



MoxeT obecneumTs nepepavy OAHHbIX B
BEecnpoBOAHLIX CETAX CO CKOPOCTLIO, Ha
OBa nopsaka Npeeblwatolel CKopocTb
CYLLECTBYIOUMX HeCcnpoBoaHbIX CeTel.

B ceow o4epens, npodeccop Koxra
NuH BaH 13 TOro Xe MHCTUTYTa NCNoNb30-
Ban Nbe303NeKTpPUYECKNEe CBONCTBA HaHOo-
NPOBOAHWMKOB M3 OKUCU UWHKA Ans co3ga-
HWA HAHOTeHEepPaToPORB, CNOCOBHLIX Bbipa-
BaTbIBATE 3NEKTPOIHEPTMIO W FEHEPUPO-
BaTb 3NEKTPOMArHUTHeIe konebaHus B
LUIMPOKOM AManasoHe 4acToT, BKh4as w
TOT, rae rpadeHoBLIe HAaHOAHTEeHHLI oBna-
LaT MakCUmManbHOW 3ddeKkTUBHOCTLIO.
B kombBuHaumm ¢ rpadpeHoBbIMK HAHOaH-
TeHHamu NoaobHbIE HAHOreHepaTopL! SB-
NATCH 3aKOHYEHHbIMW NepefaomnmMmn
fecnpoBOAHBIMKW YCTPOWCTBAMM, KOTO-
pble TpebyloT coBcem HebBOonbLWOon 3HEep-
riK, MONY4aemoi OT 3HEePruv ABUMXEHWs
HaHO- K MUKPOMEXaHN3ma. Hy a y weno-
BeKa ANs 3TON uenu MOXHO MCNONb30BaTh
cepaue, KoTopoe cHabauT 3Hepruen Bcilo
OynyLyo HaHOMeoVLWHY.

Y70 KacaeTcs BO3MOXHbIX MPUAOKEHWUA
IoNT, TOo MHOrve ua Hux BykeaneHO nexar
Ha nosepxHocTw. MNpexae scero, aTo bro-
MEOMUMHCKWE NPUNOXEHWA, BKNIOYaLWWe
B ceba GuornbpuaHble MMNNAHTaTLI, MO-
HUTOPWHT YPOBHA FMIOKO3bl, MOHWTOPWHI

paboTel cepaua, MOHWTOPWHE NaTonoria
MO3ra, anunencun wWnu aenpeccun,
nekapctea ¢ HaHooGonoukamu Ans
DOCTABKW K ONYXONW 1 e€ NpuLEenbHOro
YHUHTOXEHUSA.

CospaHne smart-opraHos — 23710
onpefenédHbIl  coBUr napagurmel B
3apaeooxpaHeHun. K npumepy, passutie
TKAHEBON WHXEHEPUM MOXET NONHOCTHIO
M3MEHUTL NOAX0M K AMarHOCTUKE 1 neve-
HUWIO KOXMW, COCYA0B, KOCTEWN U Pa3NUHHbBIX
OpPraHoB 4YenoBeka, He rOBOPS YXe O Npo-
Teauposanun. C nomouwbio HaHomaTe-
pPUYanoe 1 HAHOAATYUKOB MOXHO CTUMYNN-
poOBaTh POCT KNETOK, KOHTPONMPOBaTh
3D-ne4aTbs HOBLIX OpraHoe, Aa v nona-
0ATb BHYTPbL TKAHEW HAHOMALUWMHBLI MOTYT
HenocpeacTeeHHo B npouecce 3D-neva-
TWU. HAaHOMALIMHB U HAHOCEHCOPLI MOryT
NOCTOAHHO HaxOAWTLCA B OpraHax wm
obecnedYvBate HEBWAAHHbIE paHee dyHK-
umun. K npumepy, HACTOAWMA rnas moxer
ObiTe MHTEMPUPOBAH C NMH30RA, QYHKUMO-
Han KOTOPOM MOXEeT ObiTe WWpe, Yem y
o4koe GoogleGlass. Mne-10 MOXHO BO-
BpEmMS PacCLUMpWTL KDOBOTOK, roe-To —
BOCCTaHOBUTb HAPYLWEHUA HENPOHHbIX
cBa3en. B uenom c nomoubio lIoNT mox-
HO CO3AaTk B Tene 4YenoBeka napannens-
HYIO CWUCTEMY YyNpaeneHws, U ecnu ero

AKycTunyeckas cucrema

"SEVINA" (VERNA 50A-003)

A. JEMbSIHOB, r. Mockea

ABTOp 3HaKOMWUT YnTaTesnew ¢ 0cobeHHoOCTAMN AuHamMnye-
ckux ronoBok ¢pparHuyysckon pupmer AUDAX, Ha ocHOBe KOTO-
PbIX OH CKOHCTPYMPOBAA NOAOYHYIO ABYXITONOCHYIO aKycTuye-
CKylo cuctemy. B cTtarbe paccka3zaHo 0 KOHCTPYKUuM Kopnyca,
KpoccoBepa M BO3MOXHbIX BapuaHTax 3amMeHbl ro/sl0BOK.
BbicOKkOe Ka4ecTBO NMPUMEHEHHbIX rOJIOBOK M GonbLoi onsIT
aBTOpa B 3HAYNTENbHOW CTeneHn onpeaennin BbICOKYIo Cybn-
eKTHBHYIO OLeHKY kayecTBa 3By4yaHusa AC npu socnpoun3sege-
HUM poHOrpamMm pa3HoobpPa3HbIX MY3bIKabHbIX XAaHPOB.

nuceiBaeman 3paeck AC (dorto Ha

puc. 1) onTumansHa And BbiCOKOKA-
YECTBEHHOr0 3BYKOBOCMPOW3BEOEHWA B
HeGonblumx (nnowaaeo 10...16 M%) nome-
weHwax, pabouem kabuHeTe, a Takxe mMo-
XEeT UCNONL30BaTLCH B Ka4eCTBE NacCus-
HbIX KOMNbIOTEpPHbIX AC Npyu paccTofHuu
Ao cnywarens He meHee 1 m. H4—CH-3se-
HO oBecneyeHo ronoekamu dnpmel AUDAX
(Ppanums) ¢ anddyaopamn M3 yHUKab-
HOroO Marepuana — asporens v Noasecom
13 HaTypaneHoro kayuyka (Ha ¢oTo
puc. 2 ronoska HM170MNO). BY — w3o-
AuvHammyeckue ronoekun VISATON (fepma-
HUs). 3By4aHVe napel — NPONOPUMOHaNb-
HOe (MponopLUWOoHanbHOe coxpaHeHue oc-
HOBHBIX 1 0DEPTOHANLHBLIX COCTABNAOLNX
MY3bIKaNbHOrO CUrHana) u He UMeeT XaH-
POBbIX OrpaHUyYeHuiA,

Huako4acToTHele (HY) u cpepnHevac-
TOTHEIe (CY) AMHaMuyeckwe ronoBku C
anddy3opamm Ha OCHOBE LLENNINO03bI
NPOAONXKaT ocTagatecH Hawbonee BoC-
TpeBOoBaHHbLIMK NPW M3rOTOBNEHMM aKyc-
Tuyeckux cuctem (AC) BbICOKOro knacca —
oHW 061afaloT Ha CerogHa MakcumMansHO

pooHas (T. e. BpOXAEHHaA) cucTema He
MOXET XOPOWO BbINONAHATE CBOM (YHK-
umMu, e€ paboTy MOXHO CKOPPEKTMPO-
BaTh. A eWe MOXHO NPOBECTW AnarHo-
CTUKY OpraHm3ma npakTud4eckn Tak xe,
KaK CerofHa OCYWECTBAAETCA KOMMbIo-
TepHas AWarHOCTWKa COBPEMEHHbIX aB-
TomoBunein. M ana aToro He HyxHo Byaoer
npurnawate Bpaya — [oCTaroyHo Gyner
“BecnpoBogHbLiM 0Bpa3om” NoaKNUUTL
kK cebe KOMMbITEP W BOCNONb30BATLCA
COOTBETCTBYIOLMMI NPOrpammann, npe-
Bpawarnwmmn  Bac B "BMPTYaNLHOro
skcTpaceHca”. He WCKNYEeHOo, 4TO WH-
Tepdeic ANA Takoro NOAKNIOHEHWs,
Hanopobwe Wi-Fi, Bynet BCTpOEH BO BCe
KOMNBIOTEPL! U cMapTdOHE Byayuiero.

Y10 xe kacaeTcs nons3osarenein loNT
B NUUE YenoBeYecTsa, To AN Hero ByayT
HEe TONbKO HECOMHEHHble yaobceTea, HO W
HeBWAaHHble paHee puckwu. OcTansHoe Bei
NErko oogymMaeTte caMmu...

Mo marepwanam The Wall Street Journal,
AP, CNews, CyberSecurity, Stanford
University, The Washington Post, Live
Science, Biofabrication, 3DNews, “Mony-
napHana mexavuka"”, "XaBGpaxa6p®, PBK,

"Snextpounka”, Newsru.
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Bonpocsl

PAOWO Ne 2, 2015

pPEeanuCcTUYHbIM 3ByYaHnem. Tem He meHee
Takue TrONOBKW WMEKT OOWH OCHOBHOMA
(Npw npeabaBNEeHWM BCECTOPOHHE BbICO-
kux TpeboBaHWiA K Ka4YecTBy 3By4aHws)
HEOOoCTaTOK — HEeNWHEWHbLIA 1 NHTepMOo-
AYNAUMOHHBIA  LWMPOKONONOCHBIA  LLIYM,
NOPOXOAEMbIA M HENVHEWHOCTLIO NoABe-
coe auddy3sopa, M HEpaBHOMEPHON NNOoT-
HOCTLIO CamMol LEennonossl. 370 Nposs-
NAETCH TEeM WHTEHCWBHER, yem Donbwe
addekTuBHbIA guameTp anddysopa,
MEHbLUE 3Ha4YeHWe NPVBENEHHOW MacChl
(Muye) ¥ WwKpe yacToTHas nonoca BOC-
npousseneHus ronosku. ObecneuveHue
paboTel rONOBKW B NOPLUHEBOM PEXUME, B
KOTOPOM 3TW "MUHYCbI" NPOABAFIOTCH MK~
HUManNbLHO, TpebyeT 3HaYUTENLHOro yBe-
nnM4eHna obbeéma opopPMNEHNA 1 Pe3Koro
CHWMXEHWS YPOBHA 3BYKOBOrO AAB/IEHNs B
nonoce 50...250 Mu. MponuTkun pasnnyHel-
MW COCTaBamu NO3BONMWAW 3HAYWUTENLHO
CHU3WTL NapaswWTHble BO3MYLUEHWA Ha
nosepxHocTu aAnddysopa v pacwmpwTe
nopLUHEBON xapakTep paboTel B 06nacTe
HW3KOYaCTOTHLIX CUrHanoe. Ho npw atom
Takvue ronosBkv noTepsanu cnocobHOCTb
BOCNPOW3BOANTL C AO/RKHOW MMKPOANHA-
MWKOIW peanbHelil My3blKanbHbIA CUrHan s
nonoce 1600...4000 Ny — 3By4aHwne cra-
HOBWNOCH MYXWUM, HEACHBbIM, T. €. O4EHb
nanékmm OT TOro, 4To umeetcs B GOHO-
rpamme.

HobBagky B UeNNONO3Y BONOKOH LWep-
CTW, KeBnapa, yrnesonokHa, nascaHa "yk-
penunu” auddysop, nossonuanm nopa-
BaTb Ha ronoBky HONbLIYKD MOWHOCTL, HO
136aBUTBECA OT NPU3BYKOB NONHOCTLIO HEe
yAanoch.

Aunddysopsl Ha ocHOBE NoAUNponuie-
Ha n emy noaobHeix maTepwanos ana AC
BLICOKOrO Knacca npakTMHeckn MOXHO He
paccMaTpvBaTtb BBWAY HEBO3MOXHOCTH
(3a pegkumuM UCKMKDHYEHWAMKW) BOCNPON3-
BEOSHWA Takumun ronoskamu nonndoHn-
yeckux (posine, oprad, OAHOBPEMEHHO
CTPYHHBIE W AYXOBLIE MHCTPYMEHTBI W T. 1. )
CUrHANOB, XOTA OHK 1 0BNaAAT POBHBIMKM
AHX w peako HyxpawTca B GunbTpax
BbICOKOrO NOpAaKa. A n3-3a HM3Kon NNoT-
HOCTW camoro martepwana, gaxe npu no-
BaBneHun (ONa yBEAWHEHUA XECTKOCTW)
BOMOKOH KeBnapa, YrmeBonokHa u ap. He
pelweHa ux ocHosHas npobnema — BOC-
NPoOM3BEAEHWE MUKPOOVUHAMUKKW, HTO
CWNBHO 3aTPyOHAEeT npocnywwueaHue
6onblUKMX COCTABOB WCNONHUTENEN, 0COo-
DEHHO aKyCTUHECKWUX MHCTPYMEHTOB 1 BO-
kana. Yawe 310 NposBASETCA NpW Npo-
CnyWKWBaHWW Ha manoin rpomkocT. OTHO-
CUTENEHO NPUEMIEMbBIM MOXHO CYMTaTb
BapwWaHT C UCNO/ML30BaHWEM OBYX FrONOBOK
B OQHOW NONOCE 4acToT.

Nunddyaopsl U3 keenapa MeioT BbICO-
KYIO XECTKOCTb, 4T0, C OAHON CTOPOHbI,
No3BonseT BNOAHE agekeaTHO pearupo-
BaTb FONOBKE HA UMNYNBLCHLIA CUrHAanN, HO
npX 3TOM 30eCb NPUCYTCTBYIOT W BbIBPO-
cbl AYX B BepxHei yacTn paboyeil nonochl
yacToT. [onoskam ¢ Takmmu andoysopa-
MUY TPEBYIOTCH GUNLTPbI BEICOKOTO NOPAa-
Ka, PeXeKTOpHLIe uenn (3ameTHO CHuxa-
IOLWWE OMHAMWKY 3BYHaHWA) 1 O4eHb OCTO-
poxHasna cTeikoeka ¢ BY-ronoskou. O “cso-
HOOHOM W OTKPLITOM” 3BY4YaHWW W HaTy-
pansHOCTH TeMOPOB roBOpPWTL HE NPUX0-
AnTCA.

CH-ronoeku, umelowwe guadbparmy B
BuAae Kynona (NpUmeHsieMsle MaTepuansl —
NPONUTAHHAA TKaHb, aNIOMWHWA, TUTaH,

pexe — Opyrue Mertannsl W marepuans),
WMEIOT, C OQHOW CTOPOHBI, HEKOTOPLIE
NPevMyLLECTBA MO CPaBHEHWIO C KOHYC-
HbiMW anddy3opamn — 3HAYUTENLHO
MEHBLLAA HanpaBfeHHOCTL ManydexHns. B
0CTansHOM — MWHYCEI, B NePBYIO O4epens —
BbICOKa® 4acToTa pa3geneHus ¢ HUako4ya-
cTOTHOW ronoskow — ot 800...1000 My
(npn awametpe kynona 60...75 mm) 0o
700...1100 Iy (npwn guameTpe 50...60 mm).
Y'-IHTbIBaﬂ. YTO Takwe manyyartenu mMeT
6onee "CKOPOCTHbIE" XapakTepUCTUKWU B
CPaBHEHWW C KOHYCHbIMK, TpebosaHua K
ebiGopy HY-ronoskn peako BO3pactaloT
(conamepumble NepexogHbIe xapakrepu-
CTWKWM Ha 4acToTax pasgeneHus — 3anor
rapMOHWYHOTO WM "UEensHOro" 3By4aHus
AC). MeTannuueckue Kynona npu nogaye
peansHOro My3bikaneHOro curHana (gaxe
paboTan B "NOPLIHEBOM™ pexXunme) BHOCAT
B 38y4aHwe cBoeobpasHelil okpac, aenas
ero "xeéctkam”, "xonoaHbim”. EwWwE ogHa
npu4MHa HeXenarenbHOro NpUMeHeHus
CH-ronoBok C KynonsbHbIMKM M3Ny4aTens-
M1 — nepenemndupoeaHie (nponuTka
AeMNOUPYIOLMMKU COCTaBaMmn) camoro
W3ny4atens, 4To NPUBOAWMT K NOTEPAM
obepToHanbHbIx cocrasnaowmx, "oben-
HEHWMKD" 3BYH4aHWA aaxe HebOoNbLLIWMX My-
3blKaNbHbIX COCTABOB, W, KOHEYHO, Nepuo-
AV4ECKOe 3aTyxaHWe Nocne NpexkpalleHns
[elcTBUMA cWrHana, 4yto Takxe Hebnaro-
NPUATHO CKa3bIBAETCA Ha HATYpPansHOCTH
TembpoB.

Pewatowwin Bknan e paspaboTtky maTe-
puvana ana audodysopos, obnagaLmx
BbICOKWMMW METPONOrMYECKUMIK 1 NONL30-
BaTENLCKMMM XapakTepUCTUKamMK, HO CO-
XPAHAWMX NPAKTUHECKU BCE NONOXMW-
TeNbHbIE KavecTea Luennionossl, paspabo-
Tana ¢dupma AUDAX. OHa obpena nony-
NAPHOCTL yxe B koHue 50-x ropos npo-
WNOro Beka, Ha4ae W3roTOBNEHWE AVHE-
MUYECKUX ronoBok ¢ awddysopamn Ha
OCHOBE A/IMHHOBONOKHWCTOW LIENINION03k,
3T0 ObLINKM WKWPOKONONOCHBIE KOHYCHbIE
ronoeku, a Takxe 6—12-g0MOBLIE C
nonocoi paboumx yactor 35...8000 Ny
ons mHorononocHeix AC. B cnepylowwe
rofs NPoOBOAMIMCE paboTel NO ycoBep-
LEHCTBOBAHWMIO matepuanos n Gopm noa-
BeCoB, NponuTkam anddy3opos 1 T. 4.

AC, nocTpoeHHble Ha ux ba3e, oTnuua-
NUCb "M3ALWHBIM™ PUCYHKOM 3BY4YaHW4,
noapobHOCTLID W HATYPancHOCTLIO TeMm-
BpoB, BLIrOAHO OTAW4AACH OT APYIrMX 13-
rotoBuTenei. B koHue 70-x npekpatuncs
BbIMNYCK AMHAMWHECKUX FONOBOK 3HaMEHW-
Toi dupmMel GOODMANS (AHrnus), a k
cepeawHe 80-x — ewé ogwH "ctonn”
ayowo — TANDBERG (Hopserwa) — npe-
KPatun BbINYCK aKYCTUHECKWX CUCTEeMm
BLICOKOrO knacca. Tonsko AUDAX npoaon-
¥ana paspaboTky HOBLIX MOOENei rono-
BOK 1 marepwanos ans auddy3opos, oc-
TABAACH KPYNHEWLLIMM B MUPE NPOU3BOON-
Tenem. Kartanor ¢upmbl HacyuTbiBaeT
okono 500 HavmeHOBaHWA rONOBOK W
Bonee 100 HaBOPOB-KOHCTPYKTOPOB ANA
CamoOCTOATENbHOro narotosneHns AC.

B nauane 80-x ropoB cdupmoit Hein
3anaTeHTOBaH HOBeIA maTtepwan anqa awd-
¢dy30pOB — asporenb — BbITAXKA U3 Uen-
NN03bl ¢ A0BABNEHHBIMU BONOKHAMW
KeBnapa W yrnesBonokHa, YNOXeHHbIMW B
onpenengéHHom nopsake. @upma onTm-
MWU3MPOBana 1 3anaTeHToBana v camo Ha-
npaeneHne BOMOKOH KeBnapa wn yrneeo-
NOKHA B nonumepHsle uenu. B npowasoa-

ctBe Gbin obGecnevyeH NOMHbIA KOHTPONb
Hag npodunem v BECOM KOHYyCa, a Takxe
nepeMmeHHon TonwwHoi anddysopa.
Martepwan High Definition Aerogel (cokpa-
weéHHo HDA) ctan nocnepHei kpynHei-
weir paspabotkon martepmnanos ana aud-
GYy30pOB U NpakTUYeckn NULLEH Hepo-
CTaTKOB NPW UCNONL30BaHWK B AOMALLHKWX
AC camoro Bbicokoro knacca. Auddyso-
pbl M3 HD-asporens WMeT BbICOKYIO
XECTKOCTL NPW pacnpepneneéHHbIX no Bcemn
NOBEPXHOCTW NOTEPSX, a8 B COBOKYNHOCTW
C NOABECOM Ha HaTypanbHOM Kayyyke
rONOBKW WMMEIOT XOPOLWWE NepexoaHbie
XapakTepUCTUKKW, HepaBHOMEpPHOCTb AYX
He Bbonee +1,5 nb B nonoce 120...3600 Ny
(ans ronoeok o7 4 no 6 APRIMOB) W He Tpe-
BYI0T NPUMEHEHWA GUNETPOB BLICOKOr0 No-
pAAaKa, YTo B pAae cnyuaes ocobeHHo Bax-
HO ONS CpeaHeYacToTHON nonocel. Kapkac
3BYKOBOWM KATYLUKW BbINOMHEH M3 KanToHa,
ApMWPOBAHHOIO CTEKNOBONOKHOM, KOH-
CTPYKUMA HE WMEET KOPOTKO3AMKHYThIX
BUTKOB, 4TO BNaronpuATHO CKa3bLIBAETCH
Ha OMHAMWKE U MWKDPOOWHAMWKE BOCNPO-
nasegenva. KapTtuHy pononHaer beape-
3oHaHcHbIn auddy3opoaepxarens, U3ro-
TOBNEHHbLIA M3 aNIOMWHWEBOro CNAaea.

HyxHO oTMeTuTb, 4To ronosky AUDAX
Ha OCHOBE ANWHHOBONOKHWCTOW UENNo-
NO3bl N3rOTABNMBAIOT Kak CO cneuvansbHon
nponuTkoin auddyasopa, Tak U Hes Hee.
OHW OTANYAIDTCS ACHBIM NPONOPUWOHANb-
HbiM 3BY4aHWeM, OTANYHOR MWKPOOWHAa-
MWKOA W POBHBIM TOHaNbHLIM BanaHcom.
Kak npasuno, coepemeHHsle "Opakcel”
(Beinycka 1980—2014 rr.), umeowwne
Anddy30psl M3 PasHbIX MaTepuanos,
vmeioT paboyyio nonocy 50...4000 Mu. To
ecTs Ha Base Takux ronoeok (4—8 nwi-
MOB) MOXHO CTPOUTL ABYX- W TPEXNONOC-
Hbl€ BEICOKOKa4ecTBeHHble AC.

B npowssogctee dpupmel Beinn oceoe-
Hbl ronoeku kak HY, Tak 1 H4—CH paswme-
pamu ot 4 go 10 goiimos. Cneayet oTme-
TUTb, 4TO NPOW3BOOWMMbBIE W3AENUA He
pasgensnnck Ha "ObITOBLIE” W "NpecTuxk-
Hele" — BCE W3roTaBnMBanMCb C Y4ETOM
BLICOKWUX TpeDoBaHWi K COBNIOASHMIO TEX-
Honoruu nponaeoactea. Mpu atom ronoe-
K OTAWMHAIOTCS CAMBIMW BbICOKMMUW OLEH-
Kamu niobutenein n ayguosKkcneprTos, wu
AecsTkn narotosutenein AC ncnons3osa-
nm wnapenus AUDAX. 3sydanmne AC, no-
CTPOEHHLIX Ha ronoBkax 3aTol GUpMBl,
OTNMHAETCH PEAKOW YHUBEPCANLHOCTHIO W
"NPONOPUMOHANEHOCTLIO” 3By4aHua: aa-
KE CNOXHEeWwWwmne 3annuck knaccu4eckoro
Bokana Ha ¢oHe cnoxHenwero nonndgo-
HWYECKOro COMpPOBOXAEHUSA akycTuye-
CKME CWCTEMbI BOCMNPOW3BOAAT HENPW-
HYXEHHO, HE CMELLMBAN B Ky4Y 38y4aHua
OTOENbHLIX MHCTPYMEHTOB, COXPaHARA TO4-
HbI U POBHBIV TOHaNLHLIA BanaHc.

B HacToswee epema dupma AUDAX
W3roTaBnueaeT roONOBKWM NO Npepsapu-
TENBHOMY 33Ka3y W peanuayeT ux 4epes
CceTb AUnepos.

K ckaszaHHOMy MOxHO nobasuTte, 4TO
Ha ronoekax AUDAX cobpaHbl OZHW U3
NYHWKX CTYAWMAHBIX MOHUTOPOB ANA CBe-
AEHWA 3anWcell KNacCMYeckoro penep-
Tyapa.

Popma 1 Nponopunn nepeaHein naHe-
N onuceieaemoi 3pece monenn AC (Yep-
TEXW HA puc. 3) Obinu BoIBpPaHLI HA OCHO-
BaHNM MHOTOYMCNEHHBIX 3amepos B Bes-
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Puc. 3
L1 03% mlH okono 1200 lNy. [nA cpaBHeHWs — B OBYX-
Py - nonocHoit AC (06b8MoM 0KoNO 15 A1, LLeHo-
+0o R3 Basi kaTeropus 1000...3500 ponn. CLUA)
— =1+ RE6 COBCTBEHHBIA MEXaHWYEeCKWiA Pe30oHaHC
l RY 1+ cis-c18 P25 ¢ sa1 HaxoguTcs B npenenax 400...700 M, 4To
R1PP| PIRZ|RH NPUOAET 3BYHAHWIO "HEACHOCTL", NOPOWN
82 62 JIux 3= AUDAX [axe "rynkocTs”.
' R3-R5 75 L«l._ HMI7TOMNO Mpu aHanu3e 3TUX CUTYaLWMI (OCLMNNO-
-5 2 2 rpaMmbl  NOKasaHuin BMOPOAATYMKOB),
6biN0 BLISICHEHO, 4TO "NWKKW” B nonoce
c4 047”‘” €5 047”” 150...200 My, npupatoT 3ByYaHWw "ryn-
|r 7~ KOCTb", OTCYTCTBME "ACHOCTW" npw BOC-
2 npouaseneHun DONbWWHCTBA My3blKanb-
cr-¢3 . HbIX MHCTPYMEHTOB KNAacCMYeckoro opke-
L 10 L BAZ ctpa, a 8 nonoce 250...700 My “okpawm-
CE-C15 1MHK VISATON BaOT" ronoca BOKANMCTOB, CHUXAKT 00-
Puc. 4 5,25 HFH 2 | MHT-12/8 LLYIO OMHAMWKY BOCTIDOM3BEASHUA 3aNUCH.

3X0BOWM Kamepe ONs NONYYEHWS MWUHMW-
MansHOW HANpPaeneHHoOCTK B NONOCe Yac-
ToTt 120...3000 lNy. HaknoHHble BokoBLIE N
3a0HAA NadHeny 3Ha4YnTenbHO yMeHbLakT
amMnAuTyay CTOAYMX BONH BHYTPW KOpNy-
ca, ymeHbwan cmeuwlenvne nuddysopa u
HepasHOMepPHOCTs AYX, 4TO KpaiHe Bax-
HO ona Gonee "wHdopmMaTMBHOro” BOC-
NpoW3BeaeHus CpeaHeYacToTHOM NONOCHI
(400...3600 l'u) 8 aByxnonocHoi AC.

B AC npumeHEH KpOCCOBEpP, Cxema
KOTOPOro nokasaxa Ha puc. 4. K ero oco-
BEHHOCTAM MOXHO OTHECTW NpUMEHEHWe
ans H4—CH-ronoeku punstpa HY nepeo-
ro nopsigka, a ana BY-ronoekm — punetpa
BY TpeTtbero nopsaka. Ato gaet BO3MOX-
HOCTb MCNONL30BaTh CMHGMA3HOE BKAKOYE-
HWe ronoBok 6ea yxyaleHus NepexonHon
W MMMYNLCHOW xapakTepucTuk AC.

Peauctopsl R3—RS, wyHTUpylowme ka-
Tywky punerpa HY Beilwe obnacTi 4acToTkl

rd

pasfeneHvsa, ONTUMM3UPYIOT CYMMAapPHYIO
4acTOTHYIO xapakTepucTuky AC, a BmecTe C
ueneio RBC16C17C18 cHuxawT 3amer-
HOCTL nepexoaHoro npouecca H4—CHY-ro-
NOBKM.

Martepuwansl ans kopnycoe — daHepa
®K 1-1, HDF (lfepmanna) TonwmHon 12 n
16 Mm, WwinoH Gyka TonwmHon 6 Mm, Bpyc-
kn 1a byka cevermem 30x30 mm, knein —
KLEIBERRIT ¢ oteepautenem. 3arotoBkM
naHenei BbIOEPXMBanUCh NOA OaBNEHUEM
B Tedenme 150 4, nosepxHocT HDF Gbinm
oTdpeseposaHsLl ONpenengéHHbiM 0bpasom
0119 YBENUHEHWA MAOLAAN CKNENBAHUA.

Ana ysenuyeHus XECTKOCTU BHYTPW
KOpMyca yCTaHOBNEHbl Age pambl w3 da-
Hepbl. VX acMMmMeTpuyHoe (OTHOCMTENLHO
CTOPOH KOPNyca) pacnonoxXeHne yeenmym-
BAET OEKPEMEHT 3aTyXaHWa W HEeCKONLKO
NOBLIWAET COOCTBEHHLIN MEexXaHU4eCKun
pe3oHaHC Kopnyca, 4OBOAA ero A0 YacToTkl

MopnoBHbie cUTyauum WUMeKT MEecTo
npu ucnons3osannn MAD® wnn OCM,
W3rOTOBAEHHbIX MO CTapbiM TEXHOAOrMAM
C NpuMeHeHnem gopmansgernaa.

Mpn 3TOM HEKOTOPLIE KOMBUHALMK Ma-
Tepnanos onsa kopnycoe AC no3sonsioT
nony4nTh "LUMPOKONONOCHBIA" (HO Manoi
aMnNInTyabLI) NPU3BYK KOPNYCa, YT0 Pesko
yMEeHbLIAeT OKPaLLEeHHOCTL 3B8y4aHna AC B
uenom. Kak un.e8 apyrmux mopgenax VERNA,
NPU3BYKM KOPMNYCOB WMEIOT LUMPOKOMNO-
NOCHBIA W1 HU3KOAMNAWUTYOHBLIA XapakTep.
He ctaeutcs 3apada M3roTOBNEHWS NON-
HOCTLIO WHEPTHOro, Ge3apezoHaHCHOro
odopMnNeHns, Tak Kak Takme Kopnyca 3Ha-
YUTENLHO ODEOHANT 3ByYaHWe akycTuye-
CKMX UHCTRYMEHTOB.

Ans yBenuYeHWa KECTKOCTU NaHENemn n
BCEr0 KOPryca HapyXHas 4acTb nepegHen
naHenn seinonHeda 3 HDF, a BHyTpu —
cnoi dadepbl. ITUM UENaM cnyxat u
pambl-pacnopku BHYTPW kopnyca. B yrnax
KOPNYyCOB, BO ()pe3epoBaHHblx y4YacTkax,

WAUHX3L1OMAGE

S0-£8-809 "UaL

ni"o|peI@}Nsuos 9soduog
ni‘olpeig|iew :maie1o wandy

SL0Z ‘Z 5N ouIvd



3BYKOTEXHUKA

Ten. 608-83-05

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

PAMO Ne 2, 2015

YCTaHOBNEHbI BPYCcKM M3
6yka, oHM cHWxalT pasne- 110

Amplitude

50

HWE Ha HWXHIOK NaHenb.
Mpoxon d¢dasonHeepTo-
pa obpa3oBaH KO3bIPLKOM

HM

(matepwan HDF) w sepx- 100 |-
Hel nanenso. Ang nckno-
4yeHus cobCTBEHHbIX pe3o- JB
HaHCHbIX ABNEHWIA (Ha Cnyx

40
S |Ohm

At

Tak HasbliBaemell "¢aso- gp
WHBEPTOPHLIA" NPU3BYK)
BXOOHAA U BLIXOLHAs 4acTh
npoxoAa WMelT 3KCno-
HEHUManbHbIe CKPYrNeHna.  gg

E
et
!
|
|
!
1
1

Bhsiii

B HuxHeR yvactu 3ap- /:
HWX NaHenein pacnonoxe-
Hbl OTBEPCTWMA ONA aky- L/
CTUYECKNX TEPMWUHANOB 7
AVC-link.

B kavectse 3Bykono-
rMOTUTENA WMCNONL30BaH

HATYpanbHbI (NpONUTaH- 60
HbliA) BOWNOK TONWMWHOW 20Hz
12 MM W HW3KOW NNOT-
HOCTLIO — WM OK/IEEHBI BCE
BHYTPEHHWE MOBEPXHOCTH
KOpnyca, 3a WCKMIoHeHneM
npoxopa ¢pasouHsepTOpa.

BepxHue, HuxHWe 1 BokoBble NoBepx-
HOCTM KOPMyCa OKJIeeHbl WNOHOM (6 MMm)
6yka, 3arpyHTOBaHbl, OKpalleHsl B UBET
"CNOHOBAaA KOCTL", MOKPbIThI NATLIO CNOs-
M1 NOAYMaTOBOrO Naka 1 OTNoNMPOBaHLI.

YcTaHoBKa OWHAMWYECKWX FOAOBOK W
nnaT pasgenurenbHbix GUNLTPoOB NPoBEo-
Aunack 4Yepes 30 CyTok Nocne M3roTos-
NEHWA KOPNycos, T. 8. NpakTUYecKn noc-
ne nonHoW nonMMepu3aunn Knees m
Nakos.

Puc. 5

OcHOBHbIE
TexHU4ecKkue xapakrepuctuku AC

HomuHanbHoe conpoTtuene-

HUe, OM ... 8
Monoca sBocnpon3seneHns no
ypoBHiO =3 a6, My .. ...... 55...22000

YyBCTBUTENBHOCTE B Nonoce

yactort 100 ... 20000 My, b ...... 87
HepasHomepHocTe AYX B

nonoce 100...20000 My, g6 ....... 3
MakcumansHan wymosas

MOLIHOCTh; BT s s swivwaiiineg 50
Macca ogHowm AC, kr, HE MeHee .. ... . 12

Kak yxe ynomuHanoces, B nonoce Boc-
npouasegeHuss H4—CH B AC npMmeHeHs!
ronosku AUDAX HM170MNO.

OCHOBHbIE TEXHUYECKHNE
XapakTepucTUK1 ronoBkn

YyecTeuTensHocTs (SPL),

OB g S 87,9...87,6
YacToTa OCHOBHOrO pe3oHaH-

ca(F), My ..o, 40...41

MNonHasa nobpoTHocTs (Qy) . . .0,35..,0:36
3nekTpuyeckan [oBPOTHOCTL

(QL) wss s aimglive sy vl 0,37...0,38
MexaHunyeckas nobpoTHOCTb
(Qums) v eeeeee e e 8,11

AMNNUTYOga CMeLleHnsa nog-

BUXHOW  cUCTeMbI (Xiax),

MM asmsussibsmme s niadodae st 3,5
Macca noasuXHOM CUCTEMbI

T e 10
Mnowane anddysopa (Ss), cm? . . ... 126
ConpoTtveBneHne NoCTOAHHO-

MY TON (B2 OM e srrsmsman aana 6,4

100 200 500 1k

37K ronosBkn MMeloT cTabunbHble meT-
PONOrMYecKue XapakTepucTUKKU W NPakTu-
Yeckun He TpebyioT nogHopa napel Npy na-
rotoenedun AC. Ha rpadwukax puc. 5
npencrtasnersl AHX AByx ronoBoK B N3me-
puTeneHeix kKopnycax o6bémom 10 n.
TpéxmepHblit rpacduk (puc. 6) kymyna-
TUBHOW JHEPruK KonebaHnin NoaBuKHON
CUCTEMBLI XapakTepuayeT cnabbie nocne-
3BY4Ms avHammuyeckoi ronosku. Cepeb-
PUCTLIE NIMHAW HA BHELUHEN NOBEPXHOCTM
andodysopa ("naytmHka", "TpecHyslwee
cTekno’) — Mmepa no MUHUMM3auuKn no-
BEPXHOCTHOW WHTEepmMmoaynauuu. Bmecte

30 £

2k 5k

MNepeyncnenHele ronoekn umetoT anddy-
30pbl M3 NPONUTAHHOW ANMHHOBONOKHW-
CTOR OPWMEeHTWPOBAHHOW Uennionossl B
0(QOPMAEHNN TAKOTD XEe aHTMPEe30HaHC-
Horo puddysopopepxartens. OHW umeroT
cxoxue napameTtpsl Tuna-Cmonna (T-S),
4YTO MNO3BONSET UCNONB30BaTL TOT Xe 06b-
émM 0dOopMNEHUS, 33 WCKNIOHYEHWEM rO-
noekn HM170G0 — ein Tpebyetca 06bEM
Ha 25 % 6onbwe. AN\ noNyHEeHUA TOro xe
YPOBHSA Ka4YecTea 3BydYaHua ronosku MHT
12/8 He pEeKOMEHAOYETCA MEHATL Ha ApYy-
rue, Tak Kak ToNbko OHW, oBnanas npaxkTu-
yecku 6e3biHepPUMOHHBIMK U3Ny4aTensmm,

_ Cumulative Spectral Decay Plot

20

Puc. 6

Cc waoamHamumyecknmum BY-ronoskamm
VISATON MHT 12/8 oHwn obBpa3yioT napy,
KoTOopasa cnocobHa MakcumMansHo 6nu3ko
K 3anucaHHOoi Nporpamme BOCNPOWM3BEC-
TV My3blKanbHbIV MaTepuan. B otcytcTeme
HM170MNOQ, 6e3 notepb obLwero ypoBHs
Ka4ecTea 3By4aHWA, MOXHO NPUMEHUTL W
LpYyrve ronoeBku 3TOro Xe npoussogute-
na: AM170G8, HM170G8, HM170GO.

CNOCoBHbLI MakCUMansHO TOYHO BOCMPO-
WM3BECTM 3aNMCaHHbIA CUrHan.

Bce ronoekn obnapalot Benukonen-
HbIM 3BY4aHWEM, B NONHOM Mepe packpbl-
BaAOT NOOYI0 My3blKanbHYIO NPOrpammMy Ha
BbICOKOM 3CTETUHECKOM YPOBHE, HE Bbl-
3bIBan NPU3HAKOB yToMnenwsa. Mukpogun-
HaMWKa BOCMNPON3BEAEHWUA COXPAHAETCA N
Ha Manbix YPOBHAX TPOMKOCTH.



OuHamuyeckne ronoBkK 3akpenneHs
wypynamu 5x30 mm (ans HY) 1 4x25 mm
(ons BY) yepes kapToH cpegHei nnoTHo-
CTW TONWMHON 1 MM,

PazpenutensHble GUNLTPBI CMOHTUPO-
BaHbl Ha naHenn w3 daHepsl TONLLMHOWM
10 mm. KaTywka L1 HaMoTaHa nposoaom
nan-2 gnamerpom 1,3 mm Ha depputo-
BOM CcTepxHe pasmepamu 85x15x8 mm
(2500HM) » copepxut 58 BUTKOB (Conpo-
TUBNEHWMEe NOCTOAHHOMY TOKY MeHee
0,1 Om). Karyweka L2 HaMoTaHa Ha kapka-
ce gpmameTpom 12 v BeicoToW 18 MM U co-
nepxnt 170 eutkos nposopa N3-2 oua-
meTpom 0,8 MM (ConpoTMBREHWE NOCTO-
fAHHOMY Toky meHee 0,2 Om). Obe kaTylwkn
3anuTel nanactTupukatopoMm Ha OCHOBE
BUHWNA.

Konpencatopsl — K73-11 Ha Hanpsaxe-
Hue 160 B (C1—C3, C6—C18)mnHa 250 B
(C4 1 C5). PeancTtops! — Be3bIHAYKUMOH-
Hble C5-16B mowHocTeio 10 u 5 BT ¢ pas-
Bpocom =1 %. ToYHOCTE NonNapHoro noa-
Gopa anemedToB hunsTpa — ¢ pasbpocom
He Gonee 1 %. Ero MoHTax BeinonHeH 6e3
CoeauHMUTENBHLIX nposoaos. Jleeslid no
cxeme BbiBof, kaTywku L1 npunasH Heno-
CPencTBEHHO K KNeMMe BXOAHOro TepmMu-
Hana. CoegMHEHWA IneMeHToB punsTpa C
ronoBkaMu BbiNONHEHb! ,ﬂBO!ﬁHbIM MHOIo-
KUNbHBIM MEOHBIM NPOBOAOM (2x1 MM?,
ynctoTa 99,99 %, nponssoacTeo Poccus).
MaHens ¢ punbTpaMu pacnonoxeHa BHyT-
pY KOpNyca nof Ko3blpbkom (asouHeep-
TOpa W 3aKkpensieHa Ha AepeBsaHHbIX yron-
Kax (Ha puc. 3 He nokasadbl), neTansiMu
"BHW3".

HOBUHKA! Npubop Ana TECTUPOBaHWA SNEKTPOHHbIX KOMIMO-
HEHTOB (TPaH3UCTOPL!, AMOAL!l, TMPUCTOPLI, KOHAEHCATOPSI, pe-
3UCTOPLI, MHAYKTUBHOCTK 1 Ap.) EXTRA TESTER — 2450 py6.

B 3aknioYeHMe HYXHO OTMEeTWTL Chne-
ayouee:

» NMonHas npupaboTka (COOTBETCT-
BME 3a8BNEHHbIX TEXHWYECKWMX XapakTe-
pucTUK) ronoeok aton AC cocrasnser
He meHee 300 4 npu NnoasefeHnn LWNpo-
KONONOCHOro CUrHana MOWMHOCTLIO
5...10 B1. Npwn 3TOM NpakTU4ECKW OKOH-
4aTensHo GopMUpyeTCA nepexoaHas
XAPakTepuCTUKa BHELIHEro (kaydyk) u
BHYTPEHHero (ueHTpupylowas warba)
nogeecos, "ctabunuamnpyetca”, cobeT-
BEHHO, U cam anddysop. 3eyqaHue AC
CTAHOBUTCH NErkMmM, HEenpepbiBHbLIM,
W3ALLHLIM 1 3MOLUMOHANBHBLIM, C MHOXE-
CTBOM 3BYKOBbIX HIOAHCOB. JTW Cybbek-
TUBHbIE OUEHKWM cnywartenen (Takux AC
6bino uarotosnedo Gonee 10 nap) Bbi-
rogHoO OTAWMYAKT 3By4aHWe TrOJI0BOK
AUDAX 0T BCEX COBPEMEHHbIX M3roTOBKU-
Tenen.

* Mpy TOYHOM MNOBTOPEHWUU KOHCTPYK-
umn AC n dunstpa He Tpebyetcs kakas-
NGO HACTPOIKA N KOPPEKUWA.

« ®aHepy PK 1-1 MOXHO 3aMEHNTL Ha
@K 1-2. BeicokonnoTHelii matepwan HDF
MoxHO 3aMeHuTb JCIN TonwmHon 20 mm,
waroTosneHHon no TY 2005 r. EctecTBeH-
HO, NOTPEeBYETCHA CKOPPEKTUPOBATL BHELL-
HWEe pa3Mepsl KOPNyca U COXpaHuTb BHYT-
peHHWit 06BbEM.

« MNpw 3ameHe koHpeHcaTopos K73-11
WMNOPTHLIMW CPEeaHEer CTOMMOCTHOW Ka-
TEropuK CrnylwaTtenu He OTMeTUAM yiy.y-
weHwa 38yd4aHma. M3 Hux 10 % oTmeTunm,
410 AC 3By4aT Tak e XOpoLUo, OCTanbHLIe
90 % — 4TO C POCCHMIACKMMMK KOHOEHCATO-

Altera, DSP TI.
www.signal.ru

— Undpoeroii BcTpanBaembiii Tepmoctat EK-STH0024 ¢

BbIHOCHbIM aaT4uMkom. LiBeTa wuHaukatopa:
770 py6., ronyboin — 839 pyb., kpacHbiin — 751 pyb., Benbiin —

990 py6, 3enéHbit — 751 pyb.

— Habop YWM peauctopos (eanHuusl OM — enuHWLb
MOMm) Tunopaamep 0603, EK-R0603/170,170 HOMWHanos no

24/25 wt. — 1100 py6.

— Hab6op YMN peauctopoe Tunopaamep 1206 EK-R1206/

168 — 1210 pyb.

— HaGop 4YMN peauctopos Tunopasmep 0805 EK-RO805/

169 — 1100 pyb.

KENThIN —

pamMu 3By4aHue Bonee "ToHkoe", SBCTBEH-
Hee 3By4at obepTorbl, Bonee "rnybokas”
MYy3blKanbHaaA cueHa.

= [InA peanusaumny 3anoxeHHoro npo-
W3BOAMTENEM TONOBOK AOENCTBUTENBHO
fonbWoro noTeHuwana akycTUYHecKyio
CUCTEMY XEeNnaTesfibHo pPacnonoXuTb Ha
nopcrtaskax (Martepwan — Maccue gepe-
Ba, nepekneeHHas daHepa TONUWMHOK
40...50 mm, Becom He menee 15...20 kr)
sbicoTon 850...950 mm. PaccToarne mex-
ny AC — 1,7..2,2m, go cnywarens —
1,5...2,3 M. Ha cTeHe, mexay kopnycamm
AC, He AoNXHblI HaxopuTbCA Bonblwne
nNockue MNOBEPXHOCTM — Teneakpanbl,
wkadsl 1 T. N, PacctosHue OT 3agHen
nanenu AC 0o cTeHbl NOMeWweHus Belbun-
patoT B npenenax 15...25 cm.

OTy CTaThlo HE cnegyeT OTHOCUTL K
pekname uagennin dupmel AUDAX, Tak
Kak nepsBoe 3HaKOMCTBO C 3TUMW ronos-
Kamu npounzowno ewe s 1989 r. 3ro Obi-
nn CY-ronosku 12P25FSM, oTMmeveHHble
Wn. A. AngowwnHoin (BHUWPTIA, JleHnH-
rpan) B ogHoW M3 ceoux kHur. C Tex nop
NpUXoAMNOCL M3roToenaTts AC Ha ronos-
Kax cambix pasHbix narotosutenein. Ho,
no MOEMY MHEHWIO M MHEHWIO 3aKasuu-
KOB, CEMYaC He CyllecTByeT guHaMmuye-
CKMWX rONOBOK, KOTOPLIE NO BCEM (MHCTPY-
MEHTaNbHLIM W CyOBEKTHMBHLIM NapamerT-
pam) oTeeyawdT TpeboBaHMAM B3bICKA-
TENbHLIX CNylWAaTEenei Tak xe, kak u3ge-
nua AUDAX.

B pape cnyqaee AC, cobpaHHbie Ha
3TWX rONOBKax, MOryT OKasaTbCs ‘nocnea-
HUMK™ B NoMckax "ayauonpasas’”.

MNpoekTuposaHue ycTponcTe Ha Base FPGA gupmet XILINX,

Ten. (495) 788-40-67.

* *

TepMmomeTp MHorokaHaneHelh — STHO034.

MoHWUTOPWHI TeMnepaTypsl 0T gatdukos DS18B20 no 32 wr.!

MpenmywecTea:

~ @AMHCTBO YNPaBNeHWs; »* MHOrOOMCMNEAHOCTL; # OONH

wnend; » useToBoe pasgeneHuwe; » maclTabupyemocTs;

FYNPaBNAEMOCTD;

+ KOHTPOMNb TEMNEPAaTypbl C BU3yanbHOW K1

3BYKOBOI CUrHaNM3aumen; » paclumpaemocTb.

— HOBWHKA! Habop peaucropoe 0805 Psg E6/Pan E12 —

280/540 py6.

— HOBUWHKA! Habop pesuctopos 1206 Pap E6/Psp E12 -

360/660 py6.

20 peancTtopos EK-R20 — 1500 py6.

— HaGop pevanen ALX007 pna cbopkw TepmocTaTta Ha

DS18B20 n ATmega8 — 640 py6.

Habop peawctopos: 171 HOMWHanN, kaxgoro no

PapuopeTtanu noyton — www.ekits.ru

* *

YyebHblin xypHan "JlabopaTtopus 3NEeKTPOHUKK WU Nporpam-

MWPOBAHKA™: YPOKK NO NPOrPaMMMpPOBaHMID MUKPOKOHTPpONNE-

pos AVR®, PIC®, STM32® Ha asuikax C n C++, npumeps! npo-

EKTOB Pa3NINyHbIX ANEKTPOHHBIX YCTPOWCTE.
http://journal.electroniclab.ru/
*

* *

— MNporpammarop PIC-koHTponnepos v I°C (IIC) EEPROM
EXTRA-PIC —850 py6.

— Habop "Hactotromep 10 My — 250 MIy™ — 750 py6.

— Uudposas wkana tparcusepa — 950 py6.

3BOHMUTE! 3AKA3bIBAWUTE!

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

ByaeTte B Mockee — 3axoguTte! Becerga B Hanuuumn Becb
(a aTo cBbiw e 850 HaumeHoBaHMiA) cnekTp HabGopos

Arduino-Kit, "MACTEP KMUT", Ekits, Radio-KIT u KitLab.
Mul xpém Bac no apgpecy: r. Mockea, yn. Bonswas
MouTtoean (Bxoa c¢ PybuoBckoi HabepexHoWu), a. 34,
cTp. 6, opuc 23. Papom cT. meTpo "BnekTpo3asoackan’ .

* * *

Paguonobutenam n pazpaborumkam!

JecaTtkm ThicaY paguoaeTanei co cknana Bcerga B Hanuymu
no npuenekaTensHbiM UeHam.MporpaMmMaTopsl, NepexoaHuKn
1 oTnagoyHbie Mmoaynu. octaska no Poccun.

www.ICdarom.ru  8(495) 781-59-24 info@icdarom.ru

* -

Beicbinaem no4ton paauvoHabopsl, paguopertanu. Karanor
6HecnnatHelit. KoHBepT c 0bpaTHbIM agpecom obazaTteneH.
E-mail: gsa6363@mail.ru www.elecom.w500.ru
-

- *

BECNPOBOAHAA NEPEOAYA 3BYKA!
NEPEOATHMKW, MPMEMHUMKW, PLL-CUHTE3ATOPLI
www.new-technik.ru
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PALMO Ne 2, 2015

AMNO®E

PoOCcuUsa

C 1 pexabps BHe3anHo, 6e3 obwuasne-
HWIA, BbINK OTKAKOYEHBI MOUIHBLIE POCCHIA-
CKMEe nepenatd4uku, TpaHcnuposasiluue
nporpammy "Bectn FM" Ha yacTtoTax 1089
un 1215 klu (13 KpacHopapa v KanuHud-
rpapa) 8 HanpasneHnn Kpbima 1 YkpauHsil.
BeulaHve Ha MOMEHT NOATOTOBKWM HOMepa
K NeYaTy NPoAoNXKaeTCH TONLKO Ha OAHON
yactote — 1413 kly, w3 Mpuropwonons,
MpuoHecTpoebe.

BONOroaAcCKAA OBJl. Uudopmaum-
OHHBIA xonamHr "Cesepraameama” Hadan
TPAHCNAUMKD NporpammM paguocTaHummn
"NopoxHoe paguo” 8 cene JlunuH Bop.
3anyck sewadusa coctoancs 3 nexabps
2014 r. bnaronaps atomy “JlopoxHoe pa-
AMo” Tenepe MOryT YCNblWarb XWTenu
BawkwuHckoro, Kupunnoeckoro n beno-
3Eépckoro panoHos. PaguocTtanuws byper
B adupe KpyrnocyTo4HO Ha HacTvoTe
101 MMy (uctounmk — URL: http://
www.severinform.ru/index.php?page=
newsfull&date=03-12-2014&
newsid=222264 (15.12.14)).

3anyck eewanuns paguocTtaHuum "Es-
pona nnoc Bonoraa” coctosncs 1 pekab-
ps. PagnocTaHums Gynert B adupe kpyrno-
CYyTOMHO Ha 4vactote 102,2 Mlu. Tenepb
nporpammel "Espona nnoc Bonorpa” ox-
BaTbiBaloT cebiwe 40 % Tepputopuu Bo-
noroackoi obnactv U noytm 52 % xute-
nen pernoHa. YyTb paHee craHumsa 3any-
cTMna nepepartymk Ha vactote 103,5 My
B8 BawkuHckom, Kupunnosckom u Beno-
3épckoM paroHax obnacTn (MCTOYHUK —
URL: http://www.severinform.ru/index.
php?page=newsfull&date=01-12-
2014&newsid=222144 (15.12.14)).

EKATEPUHBYPI. 8 pexkabpa 2014 r.
paguocTtaHuua “3se3pa”’ B r. Ekate-
puHbypre Havyana paboty Ha 4actoTe
87,6 MIu.

KABAPOAWHO-BAJNIKAPCKAS1 PEC-
NYBNUKA. Pagnoctaduma "Mup” noseu-
nace B KoHue 2014 r. B ctonuue Kabap-
auHo-bankapckon Pecnybnuku r. Hanbum-
ke Ha yacTtote 99 Mu. Moxanyit, MOXHO
roBOPUTL O CO3[4aHWUM LLENOoW CEeTH Ha lore
Poccuu. Paguoctanuma aoctynnha 8 Poc-
Tose-Ha-JoHy, Crasponone, Hosouep-
kaccke, TaraHpore, HeBWHHOMBICCKE,
BonropoHcke, Maturopcke, EccenTykax n
Kuncnosogcke (Mctodnnk — URL: http://
www.E-Kbr.Ru/News/2/17990/
(15.12.14)).

KA3AHb. 26 Hosbpa 2014 r. paawvo-
cTaHuma "Hawe pagwo” sbivrpana KoH-
Kypc PockomHapn3opa Ha nonyYeHwe pa-
avoyacToTsl B 1. Kasanu (Pecnybnuka Ta-
TapcTan). Yxe ckopo Ha YactoTe 96,8 My
KUTENU CMOrYT CNyLaTh CBOK NI0OUMYIO
MY3bIKY: PYCCKWiI# POK — KaK ero Knaccuky
(rpynnel "O40T", "Cnnun”, "MawwHa Bpe-
MEHW"), TaK U HAYWHAIOLLIMX UCNONHUTENEeN.
Takxe B CeTKy BEeuw@aHWa nonajalT My-
3bIKAHTLl M3 cTpaH BruxHero 3apybexbs
(crouHuk — URL: http://nsn.fm/music/
nashe-radio-vzyala-kazan-nakonets-
to.php (15.12.14)).

MNpumevanume. Bpema scrogy — UTC.
Bpema MSK =UTC + 3 4.

MAFHUTOINOPCK. 000 "Pagwmo laya”
npyM3HaHo nobeguTenem KOHKypca Ha Ha-
3emHoe 3bWpHOE paguoBelwavne B
r. MarHuToropcke Ha uactote 96,2 M,
Bpems sewwaHnsa — exegHeBHO, KPYrnocy-
TOYHO C NPOrpamMmMmHOA KoHuenuwelr "Pa-
ano Oada” (metodnmk — URL: http://
www.verstov.info/43868-novaya-
volna-v-magnitogorske-poyavitsya-
radio-dacha.html (15.12.14)).

HABEPEXHBIE YEJIHbl. Megnaxon-
AvHr "EgMHCTBO” odmumansHo 3afsun o
nosBNEeHUKM B CBOEM COCTaBe HOBOMO Npo-
ekTa — paguocTtadumu "Cnopt FM". Ero
peanusaumein 3aiMETcs KkomaHaa paguo-
ctaHuum "Espona nnwc HabepexHsoie
YenHwl".

"Cnopt FM" yXe MOXHO YCnbllLaTb Ha
vyactote 106,4 Mlu. B nnanax — 3anyc-
TWUTh HOBOCTHbIE MPOrpamMmsel O CrnopTte B
r. HabepexHbie Yenusl, a Takxe obecne-
YATb WHPOPMAUMOHHYIO NOANEPXKY rO-
POACKMM CNOPTUBHBLIM CODBLITUAM (MCTON-
Huk — URL: http://chelny-biz.ru/news/
22176/ (15.12.14)).

OPEHBYPICKAA OBN. 1 pekabps
2014 r. pagwocTaHums "Hawe paguo”
nosiBunack B adwupe r. Byaynyka Ha 4acTo-
Te 102,7 MlNy. Ha cerogHsAWwWHWA OeHb
craHuma paboTtaet B 49 ropopax Poccum.
Ceiyac B npouecce 3anycka BeuwaHus
ewé 27 ropopoB (mctoyHuk — URL:
http://www.nsn.fm/hots/nashe-radio-
teper-v-buzuluke.php (15.12.14)).

MEH3EHCKAS OBJl. K peruoHans-
HoW ceTn "Love Radio” npucoeauHuncs
r. Kamenka, 4actota BewaHus —
102,6 My,

NCKOBCKASl OBJl. ®unuan PTPC
“"Mckosckmin OPTIML" Hayan TpaHcnsumio
"Paguo gna geowx” 8 r. Benukwe Jlykn Ha
yactote 106,8 My (ucTouHuk — URL:
http://Pskov.Rtrs.Ru/News/Read/93/
(15.12.14)).

CAMAPCKAS OBJ1. B r. TonesaTT Ha
yactote 91,9 My noseunoce "Camap-
ckoe rybepHckoe pagmno”. TpaHcnupyloTca
My3blka PasHbIX XaHPOB U pernoHansHas
nHDOoPMaUMS.

YAMYPTCKAA PECMNYBJIMKA. K pe-
rmoHansHoi cetum selladus "Love Radio”
npucoeguHUnca r. BOTKMHCK, noTeHumM-
ansHaa ayamTopua — okono 97 TeiC. 4eno-
BeK, YacToTa BewaHus — 97,2 MMy (uc-
ToMHMK — URL: http://www.krutoymedia.
ru/news/2094.htm (15.12.14)).

APOCJ/IABCKAAl OBJ1. 14 Hosbps
2014 r. cneumwanuctel ¢unmuana PTPC
"Apocnasckmia OPTIML" 3aBepwmnnn MoH-
Tax aHTeHHO-AUOEPHOro YCTPOWCTBA
(ADY) manoi pagwotenectaHumm "Myx-
6on”. CMmoHTUpOBaHHoe obopypoBaHue
COCTOWUT W3 pafvoBeLLaTeNbHOM aHTEHHbI
"3uraar 2-FM" 1 BblCOKOYACTOTHOroO
dupepa 7/8".

ADY c papvoBewartencHbiM nepe-
patymkom RT-FMS-101  (mowHoOCTb
0,1 kBT) ycTaHoBNeHo onA TpaHCN\uMmn
paguocTarHumm "Xopowee FM" Ha yacTo-
Te 106,1 Mlu. B 30He yBepeHHoro npu-
éma — r. PoctoB n Gnmanexalive Hace-
NéHHbIe NYHKTH (ncTo4Hmnk — URL: http://
yaroslavl.rtrs.ru/news/read/136/
(15.12.14)).

TpaHcnaumm paguocTtaHumu "Love
Radio™ wHawanuce B 1. Mepecnasne-
3anecckom, 4acToTa BewaHws —
106,4 M.

CETEBbIE PAOUOCTAHUWM

K pervoHansHoi cetu Bewanvs "Pagno
HNa4a" npucoeguHUNUCL T YNbAHOBCK —
yactoTa BewaHus 89,2 Mlu, r. Nepe-
cnaene-3aneccknin Jpocnasckoi obn. —
yactoTa BewaHus — 91,4 MIu, r. Ozéps!
Mockosckoi obn. — 4acroTa BellaHus
101,1 Ml'y, r. Toponew, Teepckow obn. —
yacrtoTa sewadmsa 105,9 M.

B r. Ante (Pecnybnmka Kpbim) TpaHcns-
umun "Paguo flada" Havanuce Ha 4acTtote
101,4 Mlu.

"Esponeiickas megmarpynna” (EMIM)
MeHAeT ¢opmaT  CBOER HaumeHee
ycnewHon paguoctadumm “Kekc FM" B
MATH U3 BOCbMUW PErMOHOB BelWaHWa. Tam
oHa Hakana paboTaTb noa HassaHuem
"Papuno ona apysei”, a BMecTo TaHue-
BanbHbiX xuToe 1990-x eé peneptyap
cocTaenaer “AyweBHas, NnatpuoTudHas”
My3blKa POCCUWCKUX WCMOAHUTENen.
MockoBckas 4acToTa 3TOW pagvocTaH-
UMK yXXEe HECKONbKO MeCcsUeB BbiCTasne-
Ha Ha npoaaxy.

PernoHanbHbie npencTaBuTenbCTBa
papguocTaHumn "Kekc FM™ B natk ropo-
nax: Pssanu, Crasponone, TonbatTw,
Benropoge v MypmaHcke coobwmnun o
CMEHe MY3blKanbHOro U WMHGOPMaUWOH-
HOrO HanonHewwsi ctaHumm ¢ 1 gexkabps
Ha CcBOuxX oduuManbHbiXx CTpaHWuax B
coumansHeix cetax (MctodHmk — URL:
http://kommersant.ru/doc/26257277?
isSearch=True (15.12.14)).

3APYBEXHDIE PAOVOCTAHLMMN

BEJIAPYCb. benapycb NonHOCTLIO ne-
peinér Ha undposoe TeneBuaeHwe u
paguoBewarme k maw 2015 Hoewin
dopmar yxe oxsatoisaeT 98 % Tepputo-
puun cTpanbl. B 2015 . B cTpoi BBEAYT NO-
cnefHue cemb nNepefawumx cTaHuui
(mcTounmk — URL: http://www.ctv.by/
belarus-polnostyu-pereydet-na-
cifrovoe-televidenie-i-radioveshchanie-
k-mayu-2015-goda (15.12.14)).

FTEPMAHWS. lepmaHckue HaumoHanb-
Hble  OOLUIeCTBEHHbBIE  paauocTaHumm
"Deutsch-landfunk™ (DLF, 8 nepesope
“"Bewarwne lepmanun”) n “Deutschland-
radio Kultur” ("DLR Kultur”, paHee Ha3klga-
nace "Deutschlandradio Berlin") npekpa-
TAT cBOK paboTy B OAManasoHe ANMHHBIX
BOSH 00 KOHWUA aToro roga. Kak n 06el4Ho,
3TO NPOMCX0AUT M3-3a CoKpaLleHns Bioa-
xeTta. B koHue 2015 r. cpenHeBONHOBLIE
nepegatymkn DLF takxe BynyT 3akpbiThl.
CakoHOMNeHHBIe cpeacTsa ByoyT Bnoxe-
Hbl B .pa3sutue Bonee NEpCnekTUBHOMO
Bupa Bewwardus DAB+,

“"Deutschlandfunk” B HacTosiee spe-
M5 BELLaeT Yepes ANMHHOBONHOBLIE Nepe-
oaTtimkm Ha uvactotax 153 w 207 klu, a
Takxke Ha cemu CpeaHEeBONHOBbLIX 4acTo-
Tax. "Deutschlandradio Kultur" ncnonbay-
er 4acToThl 177 kl'y 1 990 Iy,

KWUTAWM. "UeHnTpanbHas HapopHas pa-
avoctaHuma Kutaa” ("China National Ra-
dio") sewaeT Ha NATK Aabikax. OauH 3 HUX —
Kaszaxckwin. [MepBbii BBINYCK HOBOCTER
Boiwen B adup 43 roga Hasan. C HblHeLw-
HEero roga Ha Ka3axCKoM paguoBeLiaHum



M3 Kutas AelcTeyeT npuMHLUMN ckadkoob-
PasHOro pa3BuTUA: NPOAOIKWNTENLHOCTh
BELLAHWA YBEAMYUTCH C TpExX Ao 18 vacos
n ByneTt BblAeneH cneuManbHbin adwup.
Ecnu panblie B kasaxckom oTaesnieHuu
pabortanu 20 YenoBek, TO CEroAHA 3aechb
yxe 34 cotpypHuka (mctounmk — URL:
http://www.radioportal.ru/news/novo
sti-radio/kazahskoe-radio-v-kitae-
budet-veshchat-po-18-chasov
(15.12.14)).

TAUBAHDb. lMepepa4n "MexayHapon-
HOro pagvo TaiBaHsa" Ha PYCCKOM S3blke
TPAHCAUPYIOTCA NO CReayowemy pacnu-
canmo: ¢ 11.00 go 12.00 — Ha uacTtoTe
11985 kl'y, ana OaneHero BocTtoka; ¢
14.00 po 15.00 — Ha yacToTe 15180 klu B
HanpasfeHuu esponeickoi 4Yactm Poc-

cuu, Aaum n Cnbupu; ¢ 17.00 po 18.00 —
Ha uvacTtote 9540 kly ons eBpoOMenckon
yactn Poccuu.

TYPUMUSA. "Tonoc Typumu” Bewaer Ha
pycckom aAsbike exenHesHo ¢ 14.00 go
15.00 Ha yactote 9410 Iy,

YKPAUHA. Ha4anoco BewaHve BHOBb
3anyuieHHon cnyxbbl "YkpauHckoro pa-
ano” — "BecemupHoi cnyxbel paguoseLla-
HMa YkpauHbl". TpaHcnauum senyTcs Ha
pycckom a3bike ¢ 15.00 o 17.00, Ha ykpa-
MHCKOM A3bike — ¢ 17.00 go 19.00, yactoTta
BewaHus — 1431 klu. Wcnoneayetcs ne-
penatymk mMowHocTeio 800 kBT, pacnono-
XEeHHbI BONM3M ropopga Hwkonaeea, Ha-
npaeneHve BELAaHWA — CeBepO-BOCTOK
Poccumn (uctounmk — URL: http://lenta.
ru/news,;/2014/12/11/radio/ (15.12.14)).

ANOHUSA. Mepepayn mMexnyHapon-
HOro snoHckoro sewarens "NHK World"
Ha pycckom s3eike: ¢ 03.30 oo 04.00 —
Ha u4actoTtax 1386 kly ans Esponel w
738 kly, — pna Mockebl W MNoAMOCKOBbLS,
¢ 04.30 po 05.00 — Ha vactote 5910 kly
ans Esponet; ¢ 05.30 po 06.00 — Ha vac-
Tote 11710 kl'u ana AansHero BocToka; ©
11.00 po 11.30 — Ha uacToTte 6090 kMy
ans NansHero Boctoka u CpegrHein Aznn n
738 kl'y — nna Mockebl 1 MogMOCKOBbLS;
no natHuuam ¢ 11.30 po 12.00 B pexume
DRM — Ha qacToTte 9760 kI ons Esponel;
c 16.00 go 16.30 — Ha wacTtote 927 «kly
ons CpegHen Azmm m 738 kly — ans
Mocksbl 1 MNoAMOCKOBbS.

Xopowero npuéma n 73! fi1

OdopaboTka pagnonpuémMmHuka
TECSUN S-2000. Yacrb 6

XAUO JIOXHWN, lepmanns/Poccus, r. Mait OpeHByprckoii obn.

Pacnpepenenue ycuneHus
1 popaboTtka cuctembl APY

Me! B 3TOM pasgene 3aMMemcs npa-
BW/IbHBIM pacnpeneneHneM ycuneHus B
NPUEMHWMKE COrNacHo ero M3HaqansbHon
KOHUEeNuuKn, T. €. Be3 N3MEeHEHWA CTPYK-
TYpHOW cxembl. Mpu 3toM npuseném B
AEeNCTBME BECb NOTEHLMAN MWKPOCXEMbl
TA2057. Ha paHHOM 3Tane noka ewe He
Gynem sHMKaTh B "ToHKOCTH" AHX dunet-
poB, HO popaboTaem Harpysky BTOPOro
cmecuTens — koHTyp Z10 (cM. puc. 2.1), a
TOYHEe, KaTyllky WHOYKTUBHOCTM 1T1
(cM. puc. 5.12). NpegnaraTcs ABa Bapu-

aHTa, OTAMYalWnXca Opyr oT gpyra no
CNOXHOCTW WMCNOMHEHWST U HEMHOro no
peaynbratam. MNepsbiii BApMaHT — NonNHan
3aMeHa 3TOro KOHTYpa, a BO BTOPOM y4Te-
Hbl OrpaHM4YeHHbIe BO3MOXHOCTW HeONbLIT-
HbIX YWTaTenei, KOTOPLIM NOKa TPYAHO
MEHATE MUKPOCXEMBI ANF NOBEPXHOCTHO-
ro MOHTaxa W NepefensiBatb KaTywku
WHOYKTMBHOCTK. [Mpwu 3akcnnyataumu oba
BapuaHTa NokasbiBalT OTANHHLIA Pe3yib-
Tar, 0AHako ¢ 6onee NPoCTLIM BAPUAHTOM
NPUAETCH Ha CUNBHO 3arpyXeHHbIX ava-
nasoHax 4awie noNbL30BaTbCA PErynsaTo-
pom "RF-GAIN" unu paxe BCTPOEHHBIMK
atreHwatopamn —10 abw -20 gb.
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Mpogonwxenune. Havano cm. 8 "Paguo”,
2014, Ne 9—12; 2015, N2 1

Hanaxwueanue cuctemsl APY He Tonsko
YPABHSET rPOMKOCTb NPWU NpUEME CUrHa-
NOB C PasHbIMK YPOBHAMW, HO W YNYYLUAT

w

BX0Q4 ATTEH0ATOPa

NWHERHOCTE NPUEMHMKA, paclMpuB Ou-
Hamuyeckuit gwanasod. Ecnmn ogHocwur-
HanbHas wM3bupaTensHoCTb, N0 CyTw,
onpepensetcs AYX dunsTpa OCHOBHOM
Cenekumn, To MHOrOCUrHankHas y4yMThIBa-
€T, HACKONLKO CUrHaNbI "NepemeLInBarT-
ca” B kKackapnax no atoro gpunstpa. Mouwy-
HbIE CUTHANBI B NEPerpyXeHHbIX Kackanax
Ao duneTpa OCTaBAT CBOW “oTnevaTok" Ha
NONe3HOM CUrHane B BMOE NapasuTHOW
MOAYNALUMKM WU BMECTE C HUM NPOAAayT
yepes GUnbLTP, Kakum Obl XOPOLIWM OH HK
Obin. B uTore BMecTe ¢ NonesHbIM CurHa-
NoM Mbl YCAbILWWM €WE U apyrue, KoTo-
pelg, B COOTBETCTBMM C NACNOpTHON AYX
GunbTpa, A0MKHEI ObITe NOAABNEHbI.
Hanpumep, ecnu BXOOHOW CUrHan Hanps-
xeHnem 10 MB Bbi3biBaeT B kackagax oo
oCHOBHOro Gunetpa 1 % nepekpecTHon
Moaynaumm Gonee cnabbix CUrHanos, 10
NPUEM HUKaK He DyOerT He nydiue, Y4em c
NpocCTbiM Nbe30odUNbTPOM, NOOABASIO-
wMM cocepgHue kaHanel Ha 40 gb. YTobbl
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M3BJIeYb BCIO BbIrOAY OT GUALTPA, Noaas-
nawero cocegHuwe kaHans! Ha 70 ab wn
Bonee, nepekpEeCTHaAA MOAYNAUMA B Kac-
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Kapnax Ao punsTpa A0MKHa OTCYTCTBOBATh.
OaMH M3 nyTein OOCTUXEHWs ycnexa —
popabotka cucTemsl APY.

Ina HarnsgHocTw Ha puc. 6.1 nokasa-
Hbl guMarpammbsl NOKACKAAHLIX YDPOBHEWR
CUrHana B NPUEMHMKaX C 3aBOACKOW Ha-
cTpoiikoi (cneea) w popaboTtaHHoro no
npeanoXeHHo Nepeoi MeToguke (cnpa-
Ba).

MopoBHble guarpaMmbl NO3BONKIOT
npeasnaeTb BCE KPUTUYECKWE MOMEHTHI B
NPUEMHWMKE, ONpenenuTL y3kue mecta, a
Takxe cnocobel nx popabotku. UexoaHbiiA
daitn B popmate Excel moxert Bam npuro-
AUTBCH ANS NPOBepkn COBCTBEHHBLIX NPO-
EeKTOB.

YeépHas kpvBaa — ypoBeHb COBCTBEH-
HbIX WyMoe. Bo BCeX NpUEMHMKAX CEMER-
CTBa OH NPUMEPHO OAWHAKOE W yCWUNWBa-
eTCcA No TPakTy Tak, 4Tobbl nocneayoLwmne
Kackafbl NPakTU4eCKN HE BHOCWIWN B HErO
ceoi Bknag. Mo3atoMy M3 rpOMKOroBoOpu-
TeNA CHbIWEeH B OCHOBHOM YCWNEHHbINA
WyM NepsBoro akTMBHOrO CMECUTens, u
BCE NMPWEMHMKKM 3TOro cemeincTea obna-
0alT NOTEHUMANLHO BbICOKOW YyBCTBW-
TENLHOCTLID. Y AopaboTaHHOro NPUEMHM-
Ka MPOMKOCTb Ha BbiBOAAx COBCTBEHHOro
wyma Bonblwe — 3TO HEeNbL3A NyTaTe € No-
BbILUEHHOI YYBCTBUTENBHOCTLIO, NPOCTO Y
Hero ycuneHwe Gonblie n3-3a HaCTPOeH-
HblX KBapuesbix ¢dunbTpos. B gopaboTaHn-
HOM NPUEMHWKE 4YBCTBUTENbHOCTH XyXe
npuMepHo Ha 3 ab, HO NpuW NpMéme ¢ "Xu-
BOW" aHTEHHOW 3TO HEe WMEeeT 3Ha4YeHus,
nockoneky wym acdwupa Ha KB, CB, OB-
Avana3zoHax "nepebusaet’ cobBCTBEHHbIE
LYMBbI NPUEMHUKAE.

OpaHxesas kpuBan — 3TO nNopor cpa-
BatwiBaHma APY, koTopsiin y AopaboTaHHo-
ro NpUEMHUKa B NATbL pPa3 MeHblue u
6nuxe K YpPOBHIO COBCTBEHHbLIX LUYMOB,
noaToMy nNpwu NpUEMe mMeHblIe NpUOEeTca
NoNbL30BaTLCA PEryNATOPOM MPOMKOCTH.

KpacHas kpueasa oTobpaxaer mMakcu-
ManbHO A0NYCTUMMBIA YypOBEHb CUrHana B
CoCeaHeM KaHane Nnpw oTCyTCTBUK NoNIe3-
HOro curHana. ¥ popaboraHHOro npu-
EMHWMKa 3Ta NMHWA ONPefenseTca HacTyn-
NEHWEM OrpPaHWYEeHUsa CUrHana BO BXOL-
HBIX Kackapax mukpocxemsl TA2057, a y
3aBOACKOr0 — Ha BbIXOAE BTOPOro CMecu-
Tens. B oBoux npuémHMKax 3ToT curHan
npesbllaeT ypoBeHb COOCTBEHHbIX LUYMOB
Ha 60 ob. MNMezoduneTpy (BO BTOPOA MNY) HE
xgataet 20...30 nb 3atyxaHwa Ha cocea-
HeM kaHane, 4Tobbl NoAABUTL MELLaKoLLNIA
CUrHan Ao YPOBHS HUXE YCUNEHHbIX BXOA-
HbIX LIYMOB.

HwxHAa 3enéHas Kpueas — YpOBEHb
none3Horo curHana, korga APY B YMNY
(455 kl'u) wcuyepnana ceoin guanasoH. C
3TOr0 MOMEHTA MNPUEMHWMKW Ha4YMHAOT
BecT cebs no-pasHomy. BepxHsaa aené-
Has KPMBAA NOKa3bIBaET A0NYCTUMBIA YPO-
BEeHb CUrHana B cocegHem kaHane. B npu-
EMHUKe C 3aBOOCKOW HacTponkon oba
CUrHana npakTUHECKW HEe pas3fensioTcs,
NOTOMY YTO BTOPOW CMEcWTeNb 3aWén B
HeNuHerHsLin pexum. B popaboraHHom
NPUEMHUKE COCEOHWIA CUrHan MoxeT BbiTb
Ha 20 pb Gonblwe nonesHoro. Moatomy
nocne nbe3odunsTpa CUrHan cocenHero
kaHana craHet cnabee NoONE3HOro nNpu-
mepHo Ha 20 b v npakTuyecku He meLsa-
eT nNpuémy. JTO ecTb ApKoe NPOosBNeHue
pasHuLbl Mexay nacnopTHoi AHX punet-
pa W MHOrocurHansHom wsbuparens-
HOCTBIO.

HwxHan ronybaa kpveasa y NnpuémHmuka
C 3aBOACKWMMW HacTpoikamm oTobpaxaer
obcraHoeky, koraa cuctema APY no mak-
CHUMYMY YMEHbLUMNA YCHAEHUE B MUKDO-
cxeme TA2057, a Tpanauctop 10Q9 ewe
paboTaer ¢ MakCUManbHbIM YCUAEHWUEM.
BepxHan nuHuA — ycunenwe TpaHaucTopa
10Q9, koTOpoe YyMEeHbLUEHO A0 MUHWUMY-
ma. Ho B oboux cnyvasx BTOpOiM cmecu-
TENb BXOOAWT B OrpaHWYeHue u MnoaTomy
NOSIBNAIOTCHA MCKAXEHWA CUrHana.

B popaboTaHHOM NpuémHuKe ronybble
NUHWKM OTpaxarT 0BCTaHOBKY, KOrda ycu-
NeHUe NpenycunuTens B MWUKpPOCxeme
TA2057 ymeHblieHo Ha 18 pb u ecTtb 3a-
nac 20 o6 AnA MOLLHOrO CMrHana B coceq-
HEM KaHane (BepxHsaa NUHWA).

KopuiHeBas kpueas — MakcumanbHO
AONYCTUMBIA NONE3HLIA CUrHan ans nopa-
BoTtaHHoro npuémHuka. Ha npaktuke ata
nMHWA MoXeT okasarteca Ha 10...15 nb
BbllUe, 3TO 3aBMCUT OT peansHoro ocnab-
NEHWA CHrHana B 3aKpbITOM TpaH3aucTope
10Q9. Onms npuémHuka ¢ 3aBOACKOWN
HACTPOWKOW BCE CUrHanNb Boille BEPXHER
3ENEHOWM NIMHMUKM WCKAXeHbl, U CNyx OT
3Toro BLICTPO YCTaET.

W3 auarpamm BuoHoO, Kakylo Geccnas-
HYIO ponb urpaet Tpadauctop 1Q10 (8
perynatope "RF-GAIN"). Ero pekomeH-
OyI0T aKTUBMPOBATL B CHOXHOW CUrHanNb-
HOi obcTaHoske. [JencTBUTeNBHO, C ero
NOMOLLLID B Y3KOM MHTEpBane ypOBHEW
BXOOHbIX CUrHanos (£706) Mbl MOXeM Bhl-
BECTW BTOPOW CMecUTenb u3 orpaHuye-
HWS, HO Torpa Ha petekTop APY noctynut
MEHBLUWIA CUrHan, a 370 YBENWYUT ycune-
HWE nNpegycunuTens B MWKPOCXeme
TA2057 v BBEOET ero B orpaHm4erHune. Kak
roBOpUTCA, "NepeBeny ronoeHy Gons B
3ybHy0"....

MNoaroToska popaboTku cuctemsl APY

Bce paboTbl CTOMUT BbINONHATL NOLWWAro-
BO M MeXay atanamu nNposepaTs paboTo-
CNocoBHOCTL NPUEMHMKA, 4TOOLI NOTOM B
KOHLE He WCKaTb KOMMNEKCHbIe OLWMBKN,

Puc. 6.2 ——

CHavana pekomenfgyeTcsa popaboTtatb
KOMMYTaTOp nutaHua nnatel Ne 10. [na
3TOr0 HaAo CHATL DONbLIOK MeTannuye-
CkMIA 3KpaH Ha nnate Ne 1, 3amMeHuTb
TpaHauctop 2 (1Q32) (cTpykTypbl p-n-p)
Ha nonesoi IRLML2244, IRLML6401 munu
IRLMLE302 (puc. 6.2) n Ha ceoboaHOM
nocanoYHomMm mecrte peauctopa 1R28 yc-
TaHOBUTbL pe3ucTop 1 CONpPOTUBNEHUEM
82...220 kOm.

370 NOBLICUT HANPAXEHWE NUTAHWUS
yanos [1B, CB, KB-TpakTa npvmepHo Ha
100 MB. Bpoae Menoyb, HO 3TO yBENUYUT
Ha 200 MB paamax MakCHMManbHO BO3MOX-
HOrD BbIXOAHOIO HaNpPsXeHWs BO BCex
BbICOKOYaCTOTHBIX YCUNUTENAX W Kackapax

nepeoi MY (55845 klu), ynyqwme Tem
caMbIM UX NMHEMHOCTb. KTo 3axodyeT ynyd-
WKTe paboty Tpakta YKB, MoxeTt 3ame-
HUTb HaxOOAWMACA PAAOM TPaH3uCTop
1Q31 Ha Tako# xe nonesomn.

AopaboTka no BapuaHnTy 1

Cxema nopaboToK No nepeomy Bapu-
aHTy nokaszaHa Ha puc. 6.3. Jopabotky
cuctemel APY HauyHéM C ypanewws ane-
MEHTOB perynmpyemoro arTedioaropa —
Tpanauctopa 1Q10 (puc. 6.4) n pagom c
HuM pesucTtopa 1R40 v kongeHcaTopa
1C25. BeIpy4nT UEnKuit NMHUET WU M3NnLL-
HWIA NPUNOA Ha KOHTaKTHbIX NAoWankax
TpaH3ucTopa.

3atem ypansem Ha nnate Ne 4 peauc-
Topel 4R2 1 4R3 1 3aMeHUM pe3ncTops!
4R1 1 4R4 (puc. 6.5). HanpsxeHune Ha
KpalHux BelBogax pesumctopa 4VR1
"RF-GAIN" ponxHb 6617 1 1 2,6 B. MNoaxe
CMOXETe YCTAHOBWUTL CrEerka OTNWMYaK-
WMEeCsH 3Ha4YeHuns.

B ycunutene Ha AByx3aTBOpPHOM none-
BOM Tpan3ucTtope 10Q9 ysennyum Tok
CTOKA, 4TO NOBLICWUT €ro AWHENHOCTb W
yBENWYUT B nontopa pa3a (Ha 3 ab) ycu-
neHwe. 3ta popabotka Oyner HyxHa,
4yT0OBl NPaBMNLHO OTperynupoBate AYX
kBapuesoro dwunetpa. [na 3Toro peauc-
Top 10R29 B uenu ucToKa 3amMeHuM Ha
apyrow — ¢ conpotuenednem 100 Om
(puc. 6.6). ObpaTuTe BHUMaHWe, 4TO B
3aBOJICKOM BapuaHTe Ha MecTe YyCTaHOBKM
peauctopa 10R29 ctouT koHpaeHcaTop 2
(10C21), a Ha mecTe KoHpeHCaTOpa —
peauctop 1 (10R29). CyxeHwe nHTepsana
perynupoeku ycunenus ¢ 26 po 20 gb Ml
KOMMEHCUPYEM PE3KMM YRYHLLEHWEM pa-
Botel APY B Mukpocxeme TA2057. Ypane-
Hue peamctopa 10R25 (cm. puc. 5.12)
AAacT Ham nonHyw ceoBofy YCTAHOBKW W
perynuposku curiana APY naene.

Ha nnate Ne 1 ynansioT pe3ncTops!
1R83 1 1R84 (puc. 6.7). CoegunHAIOT KOH-
TAKTHYIO NNOWAAKY ANA BEpPXHEero (no
cxeme) BbiBOAA yOanNEHHOro peswucropa
1R40 n3onNMpoBaHHLIM NPOBOAOM C MNNO-
wankon 1 — KOHTakKTHOW Toykon 2 (KT
"AGC"). 2 — 3710 BbIBOABI KOHOEHCAaTopa
1C108.

Mposepsaem pesynstat — Y4 Ha TpaH-
auctope 10Q9 ynpasnaercs B8 py4yHOM
pexume. pU BeIKIIOYEHWUM perynaTopa
"RF-GAIN" ycunexwe “aasucaeT” Ha mMu-
HUMYME, NOCKONbKY APY elwé He noaknio-
yeHa, a koHaeHcatop 1C108 zapaxeH oo
HanpsxeHua okono 2,5 B.

Ha BuiBofie 7 mukpocxemst 11C1 yaane-
Ha BCA QONONHWTENLHAA Harpyaka, HoBas
BxogHan uene Kk OY 11C3 npakTuyeckn He
BNIMSAET HA HaNPAXEeHWe Ha 3TOM BLIXOAE.
Ynansaot pesuctop 1R67, u oTpeskom ny-
*eéHoro nposopga 1 (pmc. 6.8) coegnHsioT
peancTtop 1R68 y Boixona OY ¢ peaucto-
pom tVRS. 3atem aameHsioT "obeasky” OY
1IC3, 4to obecneymBaeT ycuneHwe Bxon-
Horo curiana OY ¢ 0...0,95 no 0...2 B Ha
Boixofne. bbin 3ameHéH n cam QY (Ha
LMC6482), 4ToBbl MCKNIOYNTL CMEeLLLeHne
HYNA OT BXOOHbIX TOKOB.

f He pPeKOMEHOYK NPUMEHEeHWe MMK-
pomolHbix OY, Tak Kak y Hux BonbLie npo-
6nem C nonyyeHWem Hyns Ha Bbixogde.
3ton popaboTkoit Mbl "pa3BAzann pyku”
cucteme APY, M HanpsxeHwe Ha BeiBoAe 7
rpY NOABNEHUW MOLLIHLIX CUTHAN0B AOCTH-
raet 0,95 B. 310 He TOnNbKO ypasHuBaeT
rPOMKOCTL NPW NPUEME, HO W YBEeNM4MBa-
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PAJMO Ne 2, 2015

eT MAKCUMManbHO A0NYCTMMOE Hanpsxe-
HWe Ha ebiBoge 1 Mukpocxemel TA2057
(cm. Tabn. 5.1). MNpw NpoBEPKE perynatop
"RF-GAIN" ycTaHaBnuealT B NONoOxeHue
MaKCUMansHOro YyCUneHus. 3aMmeTum rny-
Gokoe penctene APY B Mukpocxeme
TA2057 v npuém AM-curHanos, yxe vawe
6e3 uckaxeHns moaynaumn. MNpu BeIxon-
HoM HanpsxeHun 0,95 B Ha BuiBOfE 7
mukpocxemsl 11C1 ¢ noMoLbio peanctopa
1VR4 ycTaHaBnmBaloT ykasatens S-metpa
Ha MakCMMansHOe AeNeHUe LWKan..

BruicTpopeinctene APY B 3asoackoi
CXEMe OMEHb HU3KOoe, W Npu "nporynke” no
[wana3oHam OHa He ycneeT ycTaHasiu-
BAaTb BOBPEMSA HYXHOE yCuieHwe, npona-
faHue MOoOynauuK B NEpPBOM CekyHae
cunbHO Hanpsraet. MNo3tomy kKoHoeHca-
Top 1C105 10 Mk® 6bIn 3aMeHEH Ha ApY-
ron, émkocTeio 1...2,2 Mk®d, kak xopowmnin
KoMnpomuce ana npuéma AM n SSB-cur-
Hanoe. Yepes nonroga skcnnyatauum 8 8
WUTOre YCTAaHOBWUN KOHOEHCATOP EMKOCTLIO
1,5 Mk®, HO 3TO — AOEeno Bkyca.

Yecunutens (A8) Ha TpaHamcTopax Q33,
Q34 ypanéH (koHpencatop 1C108 ocTas-
nex). Baamen guopa 1D16 ycranaenu-
BaIOT BLIBOAHOW peancTtop R2, a peauctop
1R70 (B uenw nutanus QY 11C3) yaansioT.
MoacTpoeynslin peanctop 1VRS conpoTtme-
nenunem 500 kKOM 3aMeHAI0T aHaNorMYHbIM
conpoTtusnedmem 47 kOm, n ero sepxHuin
(no cxeme) BbiBof 4Yepe3 peauctop R3
COAMHAKIDT C KOHTakTHeIMW NAowankamm
peancTopa 1R70, 3aMkHyB ux BblBOOOM
peanctopa R3. M3onuposaHHeiMKU OTpes-
Kamu npoBoga coeqmHatoT peauctop R2 ¢
neuxkoM peamctopa 1VRS u KT2 (AGC) y
koHpeHcatopa 1C108 (puc. 6.9).

Tenepsb BuixogHOM curHan OY 11C3 no-
CTynaeT Ha yCcWNMTenbHbIA kackap (Ha
nepeblid 3aTBOp TpaH3auctopa 10Q9) B
TpakTe nepson MY, NMoacTpoeyHebiM pesu-
ctopom 1VR5S ycTaHaenueawT Makcum-
mansHoe ycmnenme YIMY npw oTCyTCTBUKA
paguocurHana (HanpaxedHuve npumepHo
1,1 B Ha zarsope 10Q9). Korna Ha BbiBOAE
7 11C1 OCTUMHYT MakCUMyM HanpsxeHus
0,95 B, Ha Bbixope OY 1IC3 6ynet 2 BnHa
nepeii 3atBop TpanaucTopa 10Q9 no-
crynuT 2,6 B. Pabo4as To4ka TpaH3ncTopa
COBWHETCA Aaneko snpaeo (CM. puc. 5.13)
rae ycunenue ymedblwaetcs B 8...12 pas.
Takmm oBpaszom, YMNY Ha TpaHaucTope
10Q9 npwu ewe cnabbix, HO YXe pasnuum-
MbIX CUrHanax yMepeHHo HaunHaeT 3alln-
waTte BXOO Mukpocxembl TA2057 (Bbi-
8o 1) OT Neperpy3kn BEPOATHLIMK CHMb-
HbIMW CUrHanamMu B cocegHem kanane. Ha
3arpyXeHHbIX OWanasoHax Mbl TENepb
CNbIWKM, Kak "My4aeTcs” BTOPOA CMecu-
Tens.

B pnopaboTtaHHOM NpUEMHMKE peryns-
Top "RF-GAIN" BhiBepeH 3a npepensi
nemun APY. A He pekoMeHpylo BapwaHT,
KOraa c NOMOLLBIO 3TOT0 PerynaTopa Mox-
HO WM3MEHATL HanpsXeHwe Ha BbiBoAe 7
mukpocxemsl TA2057 n umeTs BO3MOX-
HOCTb NOJIHOWM PYYHOI PErynupoBKM ycu-
NeHusi. 3TO He CMOXET YNy4WwnTs NPUEM B
CnoXHOW OBCTAHOBKE, KOrAa NOMe3HbIA
cnabbiil CUrHan HaxoouMTCa MEexay ABYMA
MOWHbIMKW. B Takoi obcTtaHoeke xena-
TENBHO BPY4YHYID YMEHLWWTb YCUNEHWE B
nepsom kackage YIMNY tpakta nepeow M4,
KaK 370 cgenaHo B gopabotaHHOM npu-
emHuke. MNpu 3aMKHYTLIX KOHTaKTax Bbl-
knouyaTena peauctopa 4VR1 ¢ nomouwbio
3TOr0 PEe3ancTopa MOXHO WM3MEHATb NO-

CTOAHHOE HaNpPAXeHWe Ha NepBOM 3aTBO-
pe Tpanauctopa 10Q9, "nopaenaa” pabdo-
Ty cucTemel APY mansiM CONpoTUBNEHMEM
3TOro peancTopa.

“Puc. 6.10

Hapo otmeTuTe, 4to GydepHblin yeunm-
Tens A12 nNnoxo BAWSIET Ha JIMHEWHOCTb
BCEero Tpakta. Ho ero noka He Tporaem,
TaK Kak OH CUNLHO "npueasan” Kk Gopmu-
poeaHuio A4YX BTOporo keapLesoro gpunsT-
pa Z9. MonbITKU WUCKAHYUTE 3TOT YCUNKU-
Tens TPedyIoT NONHOW Nepeaenku TpakTa u
duneTpoe, 06 3TOM AONONHUTENBHO NOro-
BOPUM NPKY HanaxueaHum A4X.

Knwouesoi mMomeHT B popaboTke —
W3MEHEHWE HArpy3ku CMEeCcWUTenss MUKpOo-
cxembl TA2057. MakcumansHbli TOK nu-
HEWNHOrO y4acTKa BbIXOAHOW XapakTepuc-
TUKW B pexume cMmecutens (Boisof 23
mukpocxemsl 11C1) Ha wacToTte 455 kly —
45 mkA. Y1066l OH He npusoawn kK "3a-
LWKANMBAHMIO” HAaNPAXEHWA Ha BeIxoae,
ConpoTUBNEeHWe Harpy3kn B nopabotaH-
HOM MPUEMHMKE [OMKHO ObiTb OKONO
8 kOm (B 3aBoackomM BapuaHtTe — 65 kOm)
N MakCHUmManbHbIiA pa3smMmax HeMCKaXeHHOro
curHana cocrasut 720 mB, ecnn oH He
nonagaeT B Nonocy NponyckaHwusa Nbe3o-
¢dunbTpa (cocegHuia kaHan). B nonoce
nponyckaHma neezoduneTpa CONpoTMe-
NeHWe Harpy3ku CMecuTenst ymeHbluaeT-
ca 0o 5 kOm n makcumansHoe ycuneHue
oT Bxoga mukpocxembl 11C1 (BwiBog 1) oo
Bxo4a neezodunsTpa — 12 (B npuémHuke
C 3aBOACKOW HACTPOMKon —16). OgHako B
nopaboTaHHOM NPUEMHWKE Makcumans-
HbllA Pasmax HeUCKaXEHHOro CUrHana Ha
Bxoge neesopunstpa — 180 mB, a B He-
nopabotanHHom — ecero 50 mB, pa v ewe
C uckaxeHuamn. B peaynstate popaboTkm
Ha Bxog YMNY (BeiBOA 21) nocTynaer Ha-
npsixkeHne, aocrarodHoe ana GopMupo-
BaHWA HOpManbHOro curHana APY, n cme-
cutens mukpocxembl 11C1 He ByneT 3axo-
OUTb B pPeXMM OrpaHuYeHus curHana.
JOpyrumu cnoBamm, Ml NONHOCTLIO COXpa-
HUM OWHAMWYECKWIA AuanasoH, Kak oOH
3anoxeH y Mukpocxemsl TA2057.

Y1006l NoNy4nTL TPEBYyEMYK Harpyaky
ANA cMecuTena v npu atom obecneynTs
cornacoeaHve ¢ Nbe3oduUILTPOM, NoTpe-
6yetca popaboTka LC-koHTypa 1T1 (Z10).
Ona 3aknio4aeTcs B MOHWMXEHWW pe3o-
HAHCHOr0 CONPOTHMBNEHWA KOHTYpa 3a
CYET YMEHbLUEHWS UHAYKTUBHOCTW KaTyll-
KW 1 yBENUYEHWSI EMKOCTM KOHOEHcaTopa,
OCTaBMB PE30HAHCHYIO 4acTOTy HEM3MEH-
HOW. MHOYKTMBHOCTb KaTyLIKK KOHTypa
nonxHa 6uite 37 MkIH, EMKOCTb KOHOEH-
catopa — 3,3 HD, gonyckawTca Bapua-
umm £30 %. OpuruHaneHeiid LC-koHTYp na
S-2000 nopxopaut anst AopaboTku, HO
CHa4ana ero Hapo W3BfeYb M3 Nnathl —
3aHsTe He ona cnaboHepBHbIX. Bea nHeT-
pyMmeHTa Kk geny He npuctynate! Komy ato
KaXeTCA pPUCKOBaHHO, MOXEeT npeasapu-
TeNLHO NOTPEeHWpPOBaThCH, Npuobpersa,
Hanpumep, Ha www.quartz.ru uHoyKT1B-
HocTe KMBM 28...40 mklH (koa 4145) unn
KWMBN 25...45 mkMH (koo 3962) n no-
y4nTeca eeé popabateiBate. [oTpe-
ByeTca 0OMOTOYHBLIA MPOBOA AnamMer-
pom 0,08...0,15 MM (Npeano4TUTENLHO
0,15 MM). Ero MOXHO HaiTK B 0BGMOTKax
ManOMOLLHBIX PENe.

WaBneyernne koHTypa 1T1 HauHém C
TOro, 470 NOABEPEM NUHLET NN 3AXKUM, Y
KOTOPbIX NPpW 3a30pe 7 MM MNAOCKOCTH
napanneneHsl. PasorpesaoT nasnsHUKOM
NPUNOK HA KOHTAKTHBIX NNowankax 1 yaa-
NAT ero NPUNOeOTCOCOM, Tak Kak 3asof-
CKOW NPUNOA MMeeT NNOXYK TeKy4ecCTb.
O6biyHO 3TO He ocBobOXOaeT BbiBOALI
Kapkaca oT npunosi NoAHocTLo. MNoatomy
HaHOCAT Ha HWUX MHOr0 NEerkonnaskoro
NPUNoORA (Temneparypa NnasneHna — He
Gonee 190 °C). HapéxHo 3axBaTws KOp-
nyc NUHUETOM, NasNbLHUKOM pa3orpesaT
NpUNON 00 XWAKOMO COCTORHWA W BbIHW-
MaIOT KOHTYP OAHWM ABuxeHwem. Buieo-
Abl Kapkaca poBHble, NMO3TOMY NpPW pac-
NNaBNeHHOM Mpunoe 3To He noTpebyer
MHOIO YCWNWiA. 3a30[4HO BbINAwBawT pe-



aucTtop 1R47 (100 kOm). 3arem ypgansioT
APUMNOR € KOHTaKTHbIX nnowanok. Y1obel
CHATb 3KpaH C KapKaca, HyXHbl OBe uron-
K 1 TONMKaTeNbs — Nanoyka unv oTBEpTKa
nvametpom 3...4 mm (puc. 6.10). WUron-
KAMW Pa3fBuralT 3KpaH CHWM3Y, a Tonka-
TeNeMm BLIAABNMBAIOT U3 Hero kapkac. C
BbIBOJOB Kapkaca yaansaoT AULWHWIA Npu-
NoM 1 OCTPLIM HOXOM (CKanknenem) cpe-
3a10T HAMOTaHHBIA Ha BbIBOOAX NPOBOA.
YpansioT koHaeHcaTop émkocTeio 180 nd
W HAXO[ST BIBOA, C HAYanom o6mMoTKK.

K reHepa

- 2
Puc. 6.13

KoHTypHaa 0BMOTKa HaMOTaHa Ceepxy,
W yoanan eg, NoAcHUTLIBAKT YUCAO BWUT-
KOB. BTOpMYHY0 0OMOTKY Takxe yoansior.
3Has MHOYKTMBHOCTL WMCXOAHOW KaTYLWKK
(680 MkMH), MOXHO nepecuynTaTb BUTKMW
ONA KaTywkn MHOYKTWUBHOCTLI 37 MKIMH.
Wx yncno ponkHo BeiTh B 4,2 pasa MeHb-
we. B moém npuémHuke Beinycka 2008 r.
nony4unock Ni; = 33 BUTKa, noatomy Obi-
na HamoTtana obmoTka 17+17 BUTKOB
(puc. 6.11). MNpensapuTensHO 3anyXu-
BaIOT KOHLbI NpOBOAA, W cHavana wx npo-
CTO NJOTHO HaMOTAKT MWHLUETOM Ha
BblBOAL! (pUc. 6.12). B Takom Buae Mox-
HO NpengapuTeNsLHO NPOBEPUTL WMHAYK-
TUBHOCTbL M 3aTemM NpUNasaTb NPOBOL,.

XKenatensHo w3MepuTe pe3oHaHCHoe
CONpOTUBNEHWe KOHTypa R, 00 yCTaHOBKM
Ha nnaty (puc. 6.13). Coenats aTo MOX-
HO ¢ nomowsto TKY (puc. 4.2) unu apyro-
ro reHepartopa C CMrHanom 4acToTon
455 klMy U HanpsxeHnem He meHee 0,5 B,
a TaKkxe BblcOKOOMHOro BY-BonsTmeTpa
unu ocumnnorpada. KoHtyp Hactpavsa-
10T B PE30HAHC N0 MakCUMyMy Hanpsxe-
Hua U, n HaxogaT pe3oHaHacHoe conpo-
TueneHue koHtypa R, = R1:-Uy/(U, - U.),
KoTopoe ¢ peanctopom R1 obpaayeT pe-

nuTens HanpskedHus. Ecnw okasanoce,
410 R,<12 kOM — BbIN NPUMEHEH KOHAEH-
catop unu npoeog ¢ BonblwmMKu NnoTepa-
My, notpebyetca ux 3ameHa. Ecnu R, >12
kOm, koHTyp 1T1 ycTaHasnueaioT Ha CBOE
MecTo, U Ha ocBoboaMBlLIEECH MecTo
pesuctopa 1R47 ycTaHaBnMBaloT KOHOEH-
catop émkocTetlo 3,3 HP (Tunopasmep
1206 wnu 0805).

Ha mecto, oceoboauslueecs oT Tpaw-
auctopa 1Q10, peaucTtopa 1R40 1M KOH-
nedcatopa 1C25, yctaHaBNWMBAKOT KOH-
percatop C1w pesuctop R1 (puc. 6.14).
Ans koHgeHcatopa C1 Hago nepepezatb
MeaHbIl NPOBOAHMK. SMUTTEPHLIA NOBTO-
pyTenb Ha Bbix0oAe Nbe3oduneTpos (3ne-
MEeHTBl Ha nnate 6e3 mMapkupoBku) yaa-
NEH, 410 cakoHomuno 1,5 mA 1 oceoboamn-
Nno MecTo ONA MOoHTaxa OpPYrux anemex-
ToB. ocne 3aBeplieHna MOHTaxa npu-
EMHWK NPOBEPRIOT, KOHTYP 1T1 noagcTpan-
BaKOT (NOKa MOXHO Ha CAyx) N0 Hauny4le-
MY Ka4ecTsy 3Byka npuw npuéme AM-cur-

DopaboTka no BapuaHTy 2

OCHOBHOE OTNWMYME 3TOr0 BapuaHTa
(puc. 6.15) — Harpy3ka CMeCUTENs MUK-
pocxemsbl 11IC1 (koHTyp 1T1) octaérea. Mo
CpaBHeHWIo C NepBbIM BAPWAHTOM Mbl Te-
psemM okono 14 ob n3bupaTensHOCTH K CO-
cenHemMy kaHany, ecnv COCegHWe CUrHans
MOLLHEE NPUHWMaEeMOoro. 370 AOBONLHO
penkuid cnyvai, korpa B nonoce £10 klMy
paBoTaloT TPW MOLHbIE PAANOCTAHUMK, W
ANA 4aCTUYHOro WMCNPaBNeHUA CuTyaumn
MOXHO BOCNONb30BATLCH BXOAHbIMK aTTe-
HioaTopamu unu gopaboTaHHbLIM peryns-
Topom "RF-GAIN".

NopaboTky Ha4uHaloT C yBenu4eHus
HaNPAXEHWA NMTAHWA, NOCTYNAKLWEro Ha
KOHTYp 1T1, npumepHo Ha 0,5 B. 3T1o no-
TpebyeT ypaneHns 3NeMeHToB yCunuTe-
na (IF-0OUT) Ha sbixope Nee30hunsTpoR
WK ero OTAeNbHOW 3anuTKKU, Tak Kak OHKU
nUTaKTCA OT OOQHOro NPOBOAA Ha nnare
Ne 1. MNamepsaioT HanpsxeHue nutaHus

Hanos. lMocne Takor nopaboTkK Npuéem-
HUK CTan eLLg ny4yiie cnpaenaTbhCa ¢ MOLLL-
HbIMW CUrHanNamu, He NOTepAn YYBCTBM-
TenbHocTH, a APY pearvpyeT GbicTpo, 1
nporynka no guanasoHam yxe [ocTas-
nAeT yAOBONbCTBME.

188135
185135 o
0488B

+16 178 R1 4 !
‘ 1.88 :' @

250 mrA % (z10) ="
el Pt e

i A

11IC1 |
TA2057 i
I

.i .
1{U10) i
i !

Puc. 6.15

ans sapukanoe (U, = 16...17,5 B), y3-
noe pagwoTtpakTta (U,,, = 3,9...4 B) u pac-
CYMTHIBAIOT CONPOTUBAEHWE pe3vcTopa
R2 nana Toka He meHee 250 MkA:
R2 = (Uuay = Unir — Uyy) B/0,25 MA, n ycTa-
HOBUM  pe3ncTop COMNPOTUBNEHWUEM
47 kOm. NepepesaloT NPOBOAHWK, NO KO-
TOPOMY NUTalOWeEee HanpsxeHue nocTy-
naeT Ha koHTyp 1T1 co cTopoHul 1C23, n
Ha MecTe pa3pes3a ycTaHaeBnueawT Oouog
VD1 (puc. 6.16).

Mexnay aHogom aToro guoaa v nuHn-
ein nutaHus +16 B ycraHasnmsawT
pesucTop R2 ¢ HapeToil Ha BLIBOABI
naonaunoHHo Tpybkon. Npeobpa3sosa-
Tens Hanpsxkenua 4/16 B ¢ pononHu-
TENbHOW HArpy3kol CNpasuncs, TONbKO
BbIXOOHOE HanpsaxeHne yMeHblWWN0Ch
Ha 0,2 B. lMposepka Ha pgwanasoHe
28 MI'y npm npuéme SSB-curHanos
noKasana, 4To HUKaKux OTpULAaTeNbHbIX
nocneacTenid OT AONONHWUTENBLHOW Ha-
rpyakum npeobpasoBaTens HanpsaxeHus
HeT.

Mexay oneaHbIM KOMMYTaTOPOM Nbe-
30QUNLTPOB W KOHTYpOoM 1T1 ycTaHaenn-
sawT conpotuenerue 1,8 kOm, 4yTO
ofBecneynTt cornacosaHue. K coxkane-
HWIO, 3TOT PE3NCTOP BHECET NOTEepK OKO-
no 4 nb, Ho 3ato A4X 3aMeTHO BLIPOB-
HAeTcs. Kpome Toro, Ha 3Tom peaucTope
napnaeT HanpsxeHwe, koTopoe obec-
neunsaeT obpaTtHoe (okono 0,5 B) cme-
WeHWe AN\ AMoaa 8 OTKNOYEHHOM KaHa-
ne.

Onn ynpowenwns popaboTkn Ha nnate
Ne 10 Huyero He TporatoT, OY LM358 (11C3)
OCTaBNfAIDT Ha MECTe, HO pe3ucTopsbl
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Puc. 6.17

"Bokpyr” OY Hano BCe 3aMeHuTb (BCe —
ANA NOBEPXHOCTHOrO MOHTaXa), a Takxe
W3MEHWUTL Cxemy (puc. 6.17).
JopaboTtky NpoBOAAT NO aHanorum ¢
nepesiM BapwaHtoMm. Ha nnate Ne 4 pe-
anctop 4R1 aamensoT Ha 1,8 kOm, B3a-
MeH 4R4 ycTtaHasnuealT NPOBONOYHYIO
nepembiyky. AnemeHTsl 4R2, 4R3, 1R40,
1C25 n 1Q10 ypanswoTt. Takxe ypansior
BCE 3anemMeHTbl ycunutens A8, Kpome KOH-
AeHcaTtopa 1C108. lMNMpoBoaHWK, WAy
oT koHpeHcatopa 1C105 k pesucTopy
1R67, nepepesatoT (puc. 6.18).
YcraHasnvBawT HOBbIE pPe3ucTopsl
1VR5 1 1R67 1 NPOBONOYHYIO NEPEeMbIYKY
(puec. 6.19). Peauctopom 1VRS ycraHas-
NUBAIT MAKCUMYM YCUNEHWA (MaKCUMYyM
wyma) npu OTCYTCTBUKM BXOOHOrO CMrHana.
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NMpepBaputTenbHbIN
ycunuteno-dopmupoBaTtesnb
ana yactoromepa FC250

A. NAHBLIMWH, r. Mocksa

YacroTtomep, U3rorosBneHHblli 3 Habopa FC250 [1], Hennoxo
nokasan cebs B pabore. Ho xenanne asTopa npegnaraemMoi Cratbem
nonyynte obewaHHyo B onucauuu npnbopa MakcumanbHyio uame-
paemyio 4yactoty 250 My 3acTaBuso ero uCKaTh cxemy Hy)XHoro Ans
3roro npegesapuTensHoro ycunurensa-gopmuposarensa (MY®). Ho
cxemsl NNYP, HaligeHHsie B UHTepHeTe, unu He rogunuce gna FC250,
unu 6biIM CAULIKOM C/IOXHbIMM. B cratbe npusBegeHbl onucaHus
AByx pa3paboraHHbix aBTOpoM BapuaHToB ITY®, a Takxe BbIHOCHOro

wyna ana 4acroromepa FC250.

onuceliBaembix TMNMY®D npumeHeHbl

KMOM-komnapatopbl MAXQ99EUK mnu
ADCMP600BRJZ-R2 B kopnyce SOT-23-5
C OHWUM BbIXOAOM CurHana yposHa TTJ1 n
ADCMP604BKSZ-R2 B kopnyce SOT-323-6
¢ ABymMA NpoTUBOGMA3HBIMK BbIXO4AMU
craHgapta LVDS [2]. C takmmm MNYD yvac-
ToToMep Ha 6ase Habopa FC250 cnoco-
6eH namMepaTk 4acToTy curHanos ot 50 My
oo 110...250 MMy, npy X MUHUMANbLHOW
amnnutyne 0,25...0,65 B. OT gononHu-
TeNbHLIX yCUNUTENEN Ha BXOAE KomMnapa-
TOPOB NPULINOCL 0TkasaTscA. OHKM NnpuBo-
AUNK K CamoBo3byxaeHunio, mepsl bopbbbl
C KOTOPbIM elWe DoNbLEe CHUXaNU YyecT-
BUTENLHOCTb.

MNpw pabote ¢ wactotomepom FC250
6bIN0 3aMeYeHOD, HTO OH CO303ET CUbHLIE
MMMYALCHBLIE MOMEXWU, PacnpoCTpaHan-
wmecs no obwemMy NpoBoAYy M Lenu nuTa-
HUA. [na ycTpaHeHus BNWAHUA 3TUX NOMex

2100 C1.1 MK
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DA1
ADCMPE00BRJZ-R2
(MAXS99EUK)

Mocne Takon AopaboTkM Makcumans-
Hblll pasmax HeWCKaxXEHHOro curHana Ha
sxone YMNY (KT6) nocturHet 45 mB, uto
BMNONHE A0CTATOMHO ANA 3ddEKTUBHOM
paboTtel APY B S-2000. Nposepsa pabo-
TOCNOCOBHOCTE MPUEMHWKE, 3aMeTUMm
MEHBLUE MCKaXEHWIA NpU NpUEmMe MoLl-
HBIX CUIrHanoe.

CTouMT OTMEeTUTL, 4To popabotky no
BTOPOMY BapwaHTy s NMpoBE&Nn Ha MOEM
BTOPOM nNpuémMHuke Beinycka 2011 r,
KOTOPbIA CTOAN HETPOHYThIM CO BCEMW
paHee 00CYXKAEHHBIMK HeOCTaTKaMK, HO
yxe ¢ nopaboTkon "nepeas nomouib”
(pnc. 4.12 — apoccens Ha BXo4e MUKpo-
cxembl TA2057). Pe3ynetat — NONHOCTLIO
W3MEHWNIOCH KA4YecTsO NPUEMA, U yxe
noABMAackL PafoCTb HA MNporynkax no
awanasoxam. lonoca npuobpenn uHam-
BuAyanbHbie OTTEHKW, W YK HEeMHOro
OTAbIXAKOT.

Peaynerat Hawux pabor — npueepe-
Hbl B NOPAOOK BCE BCMNOMOraTesibHblie
y3nel 1 cucTemsl. B nocnepyowwx pasne-
nax ozabotTumca ka4ecTeeHHoW oBpaboT-
KOW curHanoe B duneTpax, AeTekTopax u
NoOLEMCA TOYHOCTU YCTAHOBKM YaCTOThI
B CMHTE3aTope.

Or penaKummn. YnomanyTeii ain Haxo-
aurca no aapecy ftp://ftp.radio.ru/pub/
2015/02/52000-6.zip Ha Hawem FTP-cep-
Bepe.

(Mpogonxexne cnegyer)

Ha 06bekT uameperna Bxogbl MNY®P 1 Bobi-
HOCHOIO LWyna BbINONHEHb! No anddepeH-
umMansHOM cxeme.

Ha puc. 1 npueeaeHa cxema Hanbonee
npocToro Bapuadta NY®, no3sonsoLWero
u3aMmepaTte vYactoty ot 50 My go 140 My
npy  WMCNoNL30BaHWUK  Komnaparopa
ADCMP600BRJZ-R2 [3] unn go 170 Mly
¢ komnapatopoM MAX999EUK [4]. Amn-
NUTYA3 U3MEPSEMOro CMrHana Ha 4acToTe
Huxke 70 My ponxHa ObiTb He MeHee
0,3 B 1 He meHee 0,65 B Ha npenensHoi
yacroTe.

C BXOOHBLIX LWYNOB U3MEpPAEMbIA CUr-
Han no uensm R2C1 1 R3C2 nocTtynaer Ha
BxoObl komnapatopa DA1. Ouogpl VD1 n
VD2 He CTONLKO 3alMIaT 3TK BXOAL! OT
neperpyskn No HaNpsxeHwo (B komnapa-
Topax oBoWMx YNOMSHYTbLIX BbilE TWUNOB
MMEITCA BHYTPEHHWE 3allMTHbIe Onoabl),
CKONBKO YMEHbLIAT BEPOATHOCTL Camo-
BO30YXABHMA KOMMaparopa, WMEeLero
BoNbLWOK KOIPHUUMEHT YCHUNEHWA,

HanpsxeHwe nutanmsa +5 B Ha komna-
paTop .noctynaet ot 4Yactotomepa. MH-
BEPTUPYIOLWMIA BXOL KOMNapartopa (Bbl-
gof 4) Yepes peanctop R4 coenmHéd ¢

WCTOYHMKOM Hanpsxe-
HUA +5 B, npu 3T1OM B OT-

R3 100 C2/1 M
= — R4 100 k

Puc. 1

CYTCTBME WM3MEPAEMOro
CWIrHana Ha BelXOAe KOm-

1 Keee 2 napartopa (Bwbieope 1),
DD2,R4| _  koTopbiit ponxeH GbiTh

g +—=+5B & coeaMHEH C BLIBOAOM 2
4 ‘._'!._J mMukpocxemsl DD2 uac-

ToOTOMEPa, HanpAaxeHwe

MMEeT HWUIKWIA Nnoruye-
CKWI YPOBEHb.

1 MK
OBwmin



MNpwu TakoM BKNOYEHWW paboyan Touka
komnapatopoe MAX999 w ADCMPE00
yCTaHaBNMBAETCHA aBTOMaTMyeckwn, a xa-
PakTEPUCTUKA NEPEKNIOYEHNA UMEET NeT-
o ructepesuca. Auogw VD1, VD2 u pe-
3ucTop R1 NO3BONSIOT yMEHBLLUUTL LUWMPW-
HY 3TOW NeTNK A0 3HaYeHWs, NPU KOTOPOM
HEe BO3HWKaeT CamoBO3DyXOeHusA, a YyB-
CTBUTENLHOCTE A0CTATO4HO BENWKa. ITOT
sapuanT YD xopowo paboTaeTt u Ha HU3-
Kol yacToTe, BnnoTe Ao 50 M.

BnaaHHLIe B OTBEPCTUA NNAT OTPE3KK
KECTKOro nposofa, npegHasHadeHHble
ana coeguHeHua MY® c YacToToMepom,
cnyxaT OOHOBpPEMEHHO CTOWKamu Ans
kpennenus nnatel MY® Ha nnate yacToTo-
mepa.

Ha puc. 5 npuseneHa cxema MYP c
BbIHOCHbLIM NpPoBHWKOM, cobpaHHOro Ha
TPEX KOMMapaTopax, COeAUHEHHBLIX Mo-
cnepoatensHo. B npobHuke u Ha Bxone
cobeTeenHo NMY®D npumeHeHsl komnapa-
Topsl ADCMPE04BKSZ-R2 [5]. Mpw BbIXO-
nax komnapatopa DA2, coefWHEHHBLIX

AKewie 2 DD2, R4
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MOBLICWO CKOPOCTL Ero NepekinyeHuns,
KOTOpaa onpepensietT MaxkCUManbHYyo
yacTtoTy pabote MY®d. HanpsaxeHue cMe-
WEHWA Ha WHBEPTUPYIOLWLEM BXOOE KOM-
naparopa DA2 v lWWnpwHa neTnn rucrtepe-
3nca B ero xapakTepucTuke nepexnioye-
HWA YCTAHABNMBAIOTCA TaK Xe, Kak B npe-
asiayuiem Nyao.

Mocne NoOAKNKOYEHUA KO BTOPOMY Ba-
puaHTy NYP eeiHocHOro NnpobHwka (c no-
MOLWBLID HE3KPAHWUPOBAHHOIO XryTa rub-
KUX W30NMPOBAHHLIX NPOBOLOB ASIMHOW
50 cM) npepensHan 4acToTa, Uamepse-
maa FC250, npesbicvna 250 Mlu. 3Tto
unnocTpupyeTt GOTOCHUMOK Ha pMc. 6.
Mukpocxema ADCMPE04BKSZ-R2 He
CK/IOHHA K CamoBo30yxOeHWIo, No3ToOMY
aona  yMeHbWeHWA BXOOHOW EMKOCTW
BCTpEYHO-NapannenbHble oMoabl Ha BXO-
ne npobHuka oTcyTCcTBYIOT. BhicOkoe
BXOQHOE CONpPOTUBNEHWE W Manas Bxof-
Has EMKOCTb NPOGHWKA NO3BONWIM U3Me-
pPATL 4acTOTY rerepoguHa Takux MUKpo-
cxem, kak TDA7021T v ee aHanoru.
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Ona paccmotpexHoro MY® paspabo- 4
TaHbl ABa BapWaHTa nevyatHoi nnatol. O6e
OHW W3rOTOBNEHB! U3 donbrupoeanHoroc  Puc. 5
ABYX CTOPOH CTEKNOTEKCTONWTa Puc. 6

TONWWHOW 1...1,5 MM METOOOM
npopesanua Gonbru u MexaHu-
4YEeckoro ypaneHus ee nULHWX
yqactkoe. OpHa w3 nnat
(puc. 2,a) paccuyuTaHa Ha ycra-
HOBKY BbiBOAHbIX AWOA0B W PE3N-
cTopoe mowHocTeio 0,062 Br.
KoHgeHcaTopbl MOTYT GbITb ans
NOBEPXHOCTHOTO MOHTaxXa Wan
OWCKOBbIMKM BbIBOAHBIMUK. Pac-
NONOXEHWE 3NEMEHTOB Ha 3TOW
nnarte nokasado Ha pmc. 3. Mna-
Ta MeHbLUWX pasmepos, W30-
BpaxénnHas Ha puc. 2,6, paccyun-
TaHa Ha 3NeMEeHTHl ANA NOBepX-
HOCTHOIrO MOHTaXxa, B TOM 4Yucne
Ha aunoabl 1N4148W. Pacnono-
KEHUE BNEeMEHTOB — Ha puc. 4.

MNepexoaHbie OTEEPCTUA, CO-
eAWHSAIoLLME NeYaTHbIe NPOBOA-
HUKM Ha NPOTUBOMOMOXHbLIX
CTOpOHax nnar, B 0bounx cny4anx
nokasaHb! 3anuTbiMu. Pe3aucTto-
pbl R1 v R2 — BLIBOAHLIE MOLL-
HocTeo 0,125 BT. Mx BCTaBnawT
OfHWM BbIBOAOM B COOTBETCTBYIOLME
OTBEPCTWA NNAT U NPUNanUBaLT K honbLre.
K ceobogHbiM BbIBOOAM pPE3UCTOPOB
NpUNanBarT OTPesKM rMbKux u3onupo-
BAHHLIX NPOBOAOE AnuHOW 15 cm co
wynamm.

HENOCPEACTBEHHO C BXOOAAMKM KOMNapa-
Topa DA3, nocnefHWin B CTATUY4ECKOM
pEXUME HaxopwTca B COCTOSHMW Orpa-
HWYEHWR, 4TO NpefoTepaLlaeT ero camo-
Bo3OyxaeHue. YBenuyeHue HanpsxeHus
"packa4ku” BxoOoB komnapatopa DA3

T 3tot NYD 1 ero npobHuk
cobpaHbl HA NeYaTHbIX nnarax,
W3rOTOBNEHHBIX W3 TOrO Xe
Marepuana n TeM Xe METOO0M,
4TO WM nNpegsiaywmin. Yeprex
rne4yaTHbIX NPOBOOHWKOB OC-
HoBHOW nnatel NYd wnaobpa-
| XEH Ha pmc. 7, a pacnonoxe-
HWE 3NEMEHTOB Ha Hel — Ha
puc. 8. le4yaTHas nnara Bbl-
HOCHOro npoBHWKa nokasaHa
Ha puc. 9. [letanu Ha Helh pac-
| NONOXEHbl B COOTEBETCTBUM C
puc. 10. KoHgeHcatopel C1 ©
C2 — xkepamuyeckue AMCKO-
sble. Mx pacnonaratioT Ha pas-
HbIX CTOPOHAaxX naaTtk.
OcobeHHOCTs Nnatsl Npob-
| HMKa — OBa paaa NepexonHbIx
OTBEPCTUIA BOOMNb €8 ANWMHHBIX
rpaHer. OHW "NpolwmTbl” TOH-
| KUM  NYXKEHBIM - MPOBOAOM,
| KOTOpbIA 3aTrem npunasH K
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PAMO N2 2, 2015

AKewe 2DD2 R4

BCTaBNAOT NpoBoAa, waywwe ot MNP, n

d) c7 : NPUNanBaIoT MX K COOTBETCTBYIOLWUM KOH-
140 O1-5 TakTHbIM nnowagkam. Mnary NYD pac-
c3 ® @ R& ° g nonarawT Haa Mukpocxemoi DD2. BmecTo
. DA2 DA3 yaanéHHoro koHaeHcatopa C5 Ha nnare
fm sty sl B 4acToTOMepa CO CTOpPOoHb! donbru ycra-
2<lO & §4;5 ¥ 5 O - HaBAWBAIOT KEpaMUYECKUA KOHOEeHCcaTop
R7 o AN NOBEPXHOCTHONO MOHTaXa EMKOCTLIO
c4 < 1 Mk®.
M2:1 * MNepsoHayanbHo Ha nnate MYD emecTo
Puc. 8 ' noctosaHHoro peaucropa R1 (cm. puc. 1),
M2:1
® ® 9 ® ®® 00 0 0 9 8 0
o—|—o ®
= - - R3 G4
i C1 R3 DA1
g CTOPOHBI) n321 Q\ﬁ?‘_ =1
% ®156 2015
@ o] = /7
oy - 3 G _-,3
J e e e AT ] 158 R4 RA
! @ e 98 0 9 0 0 88 0 00
Puc. 9 |oewererwiTeiy Puc. 10

donere NoO BCEW ANWHE NNatbl C ABYX
eé cTopoH. 310 nozsonser Opatb
NPOBOHUK PYKOI, HE OKa3biBasn BNWAHWA
Ha ero pabortocnocoBHocTe. [nuHa
W3MEpPUTENbHbIX LWYNoB NpobHWka —
3...4 cm. Mpoeopa 1—4 coeguHUTENb-
HOrO Xryta npunawveaioT K cooTBeT-68
CTBYIOLMM KOHTaKTHBIM NMNoWwaakam c
Pa3HbliX CTOPOH NNATHI.

Mpu npoBepke 4acToTOMepa C onun-
caHHbiMu MYD B kauecTBe WUCTOYHMKA
curHana WCNonbL30BaiCcA reHepartop,

T:I,? MK

L. C1

coDpaHHbIA NO Cxeme, M300pPaXEHHON
Ha pue. 11. KaTtywka L1 B8 HEM CMeH-
Han. OHa BeckapkacHas C YMCNOM BUT-
KOB, noabupaemsiM B 3daBUCUMOCTW OT
HeoBxoaMMOro avanasoHa NepecTpPonKu
reHeparopa.

HecmoTpa Ha nony4eHHble pesynsTa-
Thl, HOpManeHas paboTta uvactoTomepa,
cobpaHHoro u3 Habopa FC250, Ha vacTo-
Tax 6onee 180...190 Ml BCE-Taku HEBO3-
MoxHa. MakcumaneHas pabodas vactoTa
NPUMEHEHHBIX B HEM MWUKDOCXEM CEepumn
K1554 (ananor 74AC) He npeBbiwaer
130 Mrl'u. Ha 6onee BbICOKOW 4acToTe OHK
BLICTPO NEeperpeBawnTCA, W NOKa3aHua
4acToTOMEpPa yXe Yepes napy MWHYT
yMeHblwawTea Ha 2...5 My, Heto4HocTs
W HecTabuNbHOCTL NOKA3aHWI 4acToTo-
MEepa Ha 3TUX 4acToTax OO BLACHAETCH TEM,
4TO HE BCE MMMYNLCHI, CNEAYIoLIWE C Yac-
TOTOW BhILLE NPeaensHON, Npuwealve Ha
BXOObLI MUKpocxemesl K155471A3 (74AC00)
n D-tpurrepa K1554TM2 (74AC74), Bol-
HYXKOEHHLIX NEPeKNoYaTLCA C HeJoNycTH-
MO 4acTOTOW, KOPPEKTHO A0X0OAT A0 UX
BbIXOAO0E. 10 3TOW NpUYMHE HE PEKOMEH-
AYI0 NPUMEHATe 4YactoToMep Ha bHase
Habopa FC250 anAa namepeHua 4acToThl,
npeebiwatowen 110 MMy (c NMY®P no cxe-
me puc. 1 Ha komnapatope ADCMPBG00),
120 My (c Takum xe NY®D Ha komnaparo-
pe MAX999) n 180 MIy (c NMY®P no cxeme
pUC. 5 C BLIHOCHBLIM NPOBHUKOM).

ns paBoTel ¢ onucaHHeIMKU NY® atoT
yactoTomep Heobxopvmo aopaboTtarte. Ha
ero nnate He ycTaHaenMealT (Wnv yaa-
NAT yXKe YCTAaHOBNEHHLIE) TPAH3UCTOP
VT1 co BCEMWU OTHOCALLMMUCS K HEMY ae-
Tansamu, koHaeHcaropel C3 n C5. B oba
OTBEPCTUSA ANA BLIBOAOB koHAeHcaTopa C5
W B OTBEPCTUE ANIA BbIBOAA KOHOEHcaTopa
C3, coeavHsBlwerocs ¢ pesuctopoMm R4,

Puc. 11

nnu R2 (cMm. puc. 5) MOHTUPYIOT NEpeMeH-
Hblid peaucTop HoMmuHanom 100...150 kOm.
Mpw BKNIOYEHHOM 4acTOTOMEpPE, HE NpU-
kacascb pykamu k exoaam YD, conpo-
TUBNEHWE 3TOr0 NEPEMEHHOr0 pesncropa
NoCTENEHHO yMeHbliatoT, noka MNYd He
npekpatuT camoBo36yxaaTtecs. 3artem
BbiNAWBAIOT NEpPeMeHHbIA pe3ucTop, 13-
MEpPSIOT ero CONpPOTUBAEHWE W NpUNanea-
IOT BMECTO HEro noOCTOAHHLIA Pe3ucTop
Bnuxanwero Gonblero HoMuHana. Axa-
noru4Ho noabupatoT pesuctop RS 8 BbI-
HOCHOM NpoBHuke, yxe NoOAKNINYEHHOM K
HanaxeHHoR ocHoBHOWM nnare MYd.

NUTEPATYPA

1. HaBop pervanen FC250. Yactotomep-
KOHCTpYKTOR A0 250 MIu. — URL: http://
www.5v.ru/pdf/fc250.pdf (22.08.14).

2. Beepenwe B LVDS. — URL: http://www.
gaw.ru/html.cgi/txt/publ/_rtcs/Ilvds.htm
(23.08.14).

3. Rail-to-Rail, Very Fast, 25V to 55V,
Single-Supply  TTL/CMOS  Comparators
ADCMPE00/ADCMPE01/ADCMPEO2. — URL:
http://www.analog.com/static/imported-
files/data_sheets/ADCMP600_601_602.pdf
(22.08.14).

4. MAX961-MAX964/MAXIST7 /MAX999
Single/Dual/Quad, Ultra-High-Speed, +3V/+5V,
Beyond-the-Rails Comparators. — URL: http://
datasheets.maximintegrated.com/en/ds/
MAX961-MAX999.pdf (22.08.14).

5. Rail-to-Rail, Very Fast, 25V to 55V,
Single-Supply LVDS Comparators ADCMP604/
ADCMPE0S. — URL: http://www.analog.com/
static/imported-files/data_sheets/
ADCMPG604_605.pdf (22.08.14).

nkpocxemsl OY LM358 v peyxka-

HansbHoro YM34 TDA2822M oueHb
nonynsipHel cpeau paguonioburenei.
0O6e MUKpOCxeMbl MOryT paboTtate npwm
HanpsxeHun nutadma 3...15 B, noatomy
OHMW XOPOLUO NOAXOAAT ANA annapaTypsl ¢
GaTtapelHbiM NUTAHWEM W ANS NOpTaTuB-
Hbix Npubopo.. O HUX U MOET peyb B aTON
cTartbe.

Kro-T0 4acTo, a KTo-TO peagko Hyxpaa-
eTCcs B NOPTATMBHBLIX MEHEepaTopax, Npo-
W3BOAALLUMX CUrHANLI CMHYCOWAANBHOW,
NpAMOYronbHOW N TpeyroneHol dop-
Mbl, NONE3HbIE ANA TECTUPOBAHWA WU NPO-
BEPKW EU'IEKTDDHHbIX KOMNOHEHTOB, Y3noB
3NEKTPOHHOro 060pYAOBaAHWS W 3NEKTPO-
AKYCTUYECKOW CUrHanmsaumm.

3neck NpegnaralnTcA Aga NPOCTLIX re-
Heparopa CWUrHanoe 3BYKOBOW 4acCTOThl.
OHW HE MMEIOT NEePECTPOIKW NO HYacTaTe,
HO Nerko moryTt 6eiTh npeobpa3osaHsl B
reHepaTops! C NNABHO NepPecTpavBaemMoin
(vnu nepeknyaemon) 4acToTon.

3T reHepaTopbl OCHALLEHbI BCTPOEH-
HBIMK YCUIUTENAMW MOLWHOCTH, NO3TOMY
WX MOXHO MCNONL30BaTbL ONA NPOBEPKM
AVHAMWUYECKWX MONOBOK, FONOBHLIX TENe-
doHoB, ycunutenen 34, TpaHchopmarto-
POB W aBTOTPaHCHOPMATOPOR, ANUHHBIX
kabenei v Apyrux U3nennin AaNeKTPoHHON
TEXHWUKM.

HanpsaxeHue nuTaHWsa B8 NOPTaTUBHON
ayauoannapartype 00bl4HO BbIOWMpaOT B
nHTepeane 5...9 B, tak u 3aecs ¢ BbIGO-
POM NUTAIOLLETO HANPAXEeHWA NOABNAET-
CS BO3MOXHOCTb 06ecne4nTb JOCTaToM-
HOe ANA MHOMMX NPaKTUHeCcKUX 3aaa4q Ha-
NPAXEHUE U MOLLHOCTL CMrHana Ha OTHO-
CUTENBHO HU3KOOMHOI Harpya3ke.

Tak, BbiX0OOHAA MOLWHOCTE Ka¥Xa0ro M3
KaHanos ycuneHws mukpocxembl TDA2822M
Ha Harpyake conpoTuBneHuem 32 Om
(HOMMHanNbHOE CONPOTUBNEHWE ANA MHO-
rMx MOAENEN ronoBHLIX TenedoHoB) Npw
HanpaxeHun nutadus 6 B pocturaer
120 mBT, a npwu HanpaxeHuu 9 B oHa
noesilwaetcs Ao 300 mBT. Ha nHarpyske
conpoTtueneHmem 8 OmM MOLWHOCTL NOBbI-
LwaeTcsa cooTeeTcTBeHHO oo 0,36 w 1 BT.

Ha puc. 1 npeacraenexHa cxema obb-
€[WHEHHbIX B OAHOM Npubope OByx reHe-
pPaToOpOB CUHYCOWOANLHLIX CUTHANOB, ANA
KOTOpPbIX UMEITCA MHOMBWAYaNbHbIE pe-
rynaTops aMmnauTyasl. YacTotsl reHepa-
uMu BbibpaHsl okono 500 My wu 1 klu,
BrpOYEM, BOIMOXHbI Nobbie BapuaHThbl.

Oea OY mukpocxembl DA1 paGoraior
KaK reHepartopbl CUHYCOWOANbLHbIX CUrHa-
nos. YacToTsl konebaHwuii 3aBUCAT OT CO-
npoTuBneHna peauctopoB R3, RS n ém-
KOCTW KoHpeHcatopoe C2, C3 ana Bepx-
HEro No CXeMe reHeparopa (NpuMepHo
500 u) n R4, R6 1 C4, C5 — ana HUXHero
no cxeme reHeparopa (npumepHo 1 klu).
AMNAUTYOA CUrHANOB B reHepaTopax cra-
OWNbHA M YCTAHABNWBAETCA NPW HaNaxu-
BaHWW NOACTPOEYHLIMU pe3uncTopamu R7,
R8. Crabunuaaumns amnantyasl NPoU3so-
AWUTCA BLICTYNAOLWWMW B PONU TEPMWUCTO-
POB MUHWATIOPHLIMIA NAMNAMKU HAKaNWBa-
Hua EL1, EL2 (Ha Hanpsixenwe 6 B npwu
Toke 20 mA), Hanpumep CMH 6,3-20.

YpoBEeHb BLIXOAHLIX CWMrHanoe npubo-
pa ycTaHaBnuBaKT NepeMeHHLIMN pe3nc-
Topamu R9, R10.

HAenutene Hanpaxenua R1R2 cospaer
NOCTOAHHOE CMeleHue Ha Bxopax OV,
OHO NPWMEPHO PaBHO NONOBWHE HanpsA-
KeHWs Bbatapen NuTaHms.



MopTaTuBHblie reHepaTtopbl 34
c 6aTapeWHbIM NUTaHUEM

rl. NETPOB, Cog¢usa, bonrapus

B ctaTtee npeacrtasneHbl 4Ba BapuaHTa reHepaTtopoB CUrHanos
3ByKOBO#) 4acToTel ¢ BarapeidiHbiMm nuTaHnem. OHU OTANYAIOTCA OT
06bIYHBIX ABYMSA yCUMAUTENsMu MowHocTy (4o 1 BT npu HanpsokeHuun
nutavns 15 B), c KOTOPbIX MOXHO NOAYYUTh ABA PAa3/INYHbIX CUrHana.
HUcnons3oBaHne uHTErpanbHeix Mukpocxem obecrneymnsaer paboro-
CnocobHOCTb reHepaTopoB B LMPOKOM HMHTepBane HanpsXeHus
nuTaHus, a mx mogudnkayunun ¢ NepecrTrponkon 4acTtoTbl NMO3BOMAT

pacwupuTs chepsbl NPUMeHeHUs.

Ha puc. 2 npeacrasneHa cxema reHe-
patopa curHanoe vactotoi 1 klu. OH
euipabateiBaeT Aga curHana (Tpeyrones-
HOW W NPAMOYTONLHOW HOpPMEI) C perynu-
pyeMon amMnanTyaon. Hactora konebaHuia
onpeaenaeTca napamerpamn 3NeMeHToB
R4, C1. OY DA1.1 pabotaeT kak reHepa-
TOP CWrHanoBs MPAMOYroNnbHOW GOPMbI

weHua Ha OY DA1.2 oH nocTynaeT Ha BTO-
poii kaHan ycunutens TDA2822M. Beixoa-
HOW CWUrHan TpeyronbHol $opMbl pery-
NUAPYIOT MO YPOBHIO NEPEMEHHLIM pe3unc-
Topom R7.

Mopknio4eHre Harpy3kn Mexay BbiX0-
AamMu KaHanoB Mukpocxemel DA2 nosso-
NAeT NONy4nThb hOPMY BLIXOAHOTO HaNpA-

rom. Mukpocxemy LM358 moxHo 3ame-
HUTL aWanoramw (NE532, KP1401YA5,
KP1040Y 1) unw apyrumi OY ¢ Bnuskmumm
napameTpamu. B 4YactoTosapamwowmx ue-
NAX XenatenbHO NPUMEHATE KOHOEHCAaTO-
pbl C NAEHOYHLIM OWANEKTPUKOM, HANPW-
mep, K73-9, K73-17.

Obe KOHCTPYKUWK 3KCNNYaTUPYHTCH C
nepesapaxaemon akkymynaTopHon 6ara-
peeit HanpsxeHuem 6,6 B unu c Batapeein
ranbBaHW4ecKux anemeHTos 6 B (4x1,5 B),
HO reHepatopsl paboTocnocobHbl Npwu
HanpsaxeHun nutadua 3...15 B. Boamox-
HO, KOMY-TO yA0BHO AONONHUTE KOHCTPYK-
UMIO reHepaTopoB pasbeémamMu ANa nNuTa-
HUS OT CeTeBbix agantepoe. B atom cny-
4yae cnefyet NPeaycMOTpeTh 3alMTHLIA
avoa Ans UCKNIYEeHWA NPAMOro coeguHe-
Hua BaTtapen C BbINPAMUTENEM WNW WUC-
NoONb30BaTb Pa3bém C pa3MblKaHUeM ue-
Ny NUTAaHWA OT BCTPOEHHOW Batapew.
DaKTUHECKN KOHCTPYKTUBHOE OdopmMne-
HWE reHepaTopoB BO MHOMOM 3aBWUCWUT OT
BO3MOXHOCTEW 1 TpeboBaHWIi nonb3oBa-
Tenen Takoro npubopa.
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10H 100MKX
Puc. 1 L C1100mKx108 €5 o T "5 rpazszem
™ . . -~ Kak BapuaHT reHe-
K VD1 IN00T 63 L. 05 =l 1+ g R10 66 patopa no pwuc. 2,
Z A 033m T_ O033mMH_L L 1000 mkx 2,2# 06w MOXHO NPeAnoXwTh
I ' — = D42 X168 s L MoaudUKaUMio, B KO-
c1 L(LBAF.I Ry 0 CQISB 2 crr (X Topoin QY DA1.2 sknio-
A1 2 1 10K +(| TUMKX h 4aloT MHBEPTOPOM Ha-
m[;] 0,22 mn Bt | i "'ﬁé””" RLI0-YG4145 NPAXEHWS, NOACOeaN-
5 +U% !gs ;b_ HAEMBIM K BbIXOAY
5SS -U A DA1.1. Torna Ha BbIXO-
R3 1 _,5?05” |+ nax ycunutenein DA2
10K =~ C7 100MKx OKKYTCA NPOTHBOMhA3-
AT 2 x10 8 I HbIE HaNpsXeHwsa nps-
- C5 10mKx168 MOYroNbHOW hopmMbl.
515 + Bosspauwance k
6 BONPOCY NepecTpoit-
RZ 4= G2 R7 G KW 4aCcTOThl rEHepaTo-
gool7] T 100 mrx 10K pos (cMm. puc. 1), BO3-
x10 B |+ MOXHa KOoMOWHauws
DAT LM358 (s} reHepaTopoe OUKCK-
- DAZ TDA2822M fﬂﬂm{[ i poOBaHHOW W nepe-
X108 CTpanBaeMoil 4acTor.
PS5 Ana nepecrtpaveae-
uc.

(Mmeanap), ero BeIXOQHOE HANPAXEHWe yC-
TaHABNMBAIOT NEPEMEHHBIM DPE3UCTOPOM
R6. 310T curHan nopaérca Ha nepebii
kanan TDA2822M.

CurHan B To4ke A (Ha MHBEPTUPRYIOLLIEM
Bxofe DA1.1) umeeT TpeyronsHyo dopmy,
1 Yepes BydepHbil NoBTOPUTENL HaNps-

KEHWA B BUOE ABYXNONAPHOW "nunbl”.
lenutenn Ha BbIxOQax reHepartopa nos-
BONIAIOT CHW3UTL BbIXOAHOE HanpsXeHue
Ha 20 ab (8 10 pas).

B reneparopax BMECTO MWKPOCXEMbI
TDA2822M MOXHO npumeruTs ase LM386,
XOTA OHWU W HE ABNAIOTCA NOMHLIM aHano-

MbIX FEHEPaTOPOB CK-
HyCOMAANbHLIX CWr-
HaNoOB BaXHO MNPWMEHATL B 4acTOTO3a-
AaoWnx Uensax COBOEHHbIE NepPEMEHHLIE
pPE3UCTOPLI C MUHUMANBHLIM Pa3bpocom
W KOHOEHCAaTOPbl PaBHOW EMKOCTW (pa3s-
Bpoc He Gonee 1...2 %, QoOCTUraembli
HAabOpPOM W3 HECKONbKWUX, BKAIOYEHHbIX
napannensHo).
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MUKPONPOLUECCOPHASAA TEXHUKA

Ten. 608-28-38

Mpuém crarein: mail@radio.ru
Bonpocsi: consult@radio.ru

PAJIMO Ne 2, 2015

Moaynb cBEETOAUOAHOIO
nHaunkartopa Ha ATtiny13
H. CAJTUMOB, r. Pesna CeBepanoBcko# obn.

B npegnaraeMoif BHUMaHUIO YUTaTeNnel cTatbe paccmarpusaerT-
CH BapMaHT NOAKNIOYEeHNA LUNPPOBOro MHANKaATOpa K MUKDOKOHT-
ponnepy, uMeloLeMy MUHUManbHoe 4ucno BeisogoB. Mpepnara-
eMoe TexHu4Yeckoe pelieHue NPUMeHMMO W B CAy4asx, ecan Ans
pelwieHus [pPyrux 3anay TpebyeTrcsi yBe/N4YuUTb YUC/O0 CBOBOAHbLIX
nopToB MUKPOKOHTponnepa. Moayns mHankaTtopa ¢ W3MeHEHHON
nporpaMmMoii MOXeT MCMNOob30BaThCH MW KaKk camMoCTosTenbHoe
YCTPOWCTBO, NpUMEPbI NPUBEAEHbl HUXe.

l/_ [en WUCNONb30BAHWUS MUKPOCXEMbl
PCF8574 (pacwupwutens nopTos
BBOJA—EbLIBEOAA MUKpPOKOHTpOnnepa, [1])
ONA CBA3W CO CBETOAWOAHBIM WHOWKATO-
pPOM MOHEpPnHYTa M3 MNONbLCKOrO XypHana
"Elektronika Praktyczna”, 2000, Ne 3, c. 81,
82. Paseutne woew — npuMeHeHve eauH-
CTBEHHOrO paciumputens ana paboTsl C
MHOropaspsaaHsiM MHAMKaTopom. B opuru-
Hane ons Kaxaoro paspsaga Mcnons3osa-
nack OTOENLHAS MUKpPOCXema.

Cxema moayns npuseneHa Ha pmc. 1.
BOCbEMMBLIBOAHBIA ~ MWMKPOKOHTpONNEp
ATtiny13A (DD1) B cooTseTcTBMM C 3anu-
canHow 13 daina DISPLAY 8574 _M.hex 8
ero namsaTe NPOrpamMmMoii ynpaenseTt pa-
BoToin moayna.

Cpsuroeelin  peructp  SN74HC164
(DD2) noo4epeaHo NOMAET HanNpaxXeHue
NUTaHWA Ha aHoAbl CBETOOWOAOB Kaxaoro
paspsana wHawkatopa HG1. Pacwupurens
BBoga—BbiBoga PCF8574 (DD3), ceazaH-
HbI C MMKPOKOHTPONNEPOM MO ABYXNPO-

koHTponnep DD1 B UCx0AHOE COCTOAHME.
Ha koHTakT 2 noaaloT NnocnenosaTenbHbLIM
KOAOM WHGbOPMAUMIC ANA OTOBpaxeHus,
CONPOBOXAAs €€ TaKTOBLIMW UMIMYNbCaMu
Ha koHTakTe 3. KpoMme Toro, 4epes 10T xe
KOHTAKT 3 MOAyNb NOAAET MCTOYHWUKY WMH-
opmMmaumK 3anpocekl Ha e nepepady.

Mocne HaYanbHOW YCTAHOBKWM M WMHWU-
uManuMaauuu nporpaMmMa Moayns MHauKa-
LMK BXOAWUT B UWKN OXWAEHWA, U3 KOTOPO-
ro eé nepuoavHecky BLIBOAAT 3anpock
npepbIBaHWIiA NO NEpenonHeHuio Tanmepa
TO, cnepyiowne yYepes kaxasie 2,5 Mmc.
Mpu 06paboTke 3TUX NPEPLIBAHWA NPOUC-
XOAUT pereHepauvMa waobpaxeHua Ha
uHaukaTope. Mo kaxnomy YeTeEpPTOMY 3a-
npocy npepbiBaHus Bbi3bIBAETCH NoANpo-
rpaMma 3anpoca u H4TeHUs WHhOopMauuK,
NOCTYNAKULEN 0T €€ MCTOMHWKA, W NPUHN-
MalTcs wecTs DaANTOB 3TOW WHdOPMa-
uuu. NMepenaya undopmauumn B MUKpoCXe-
my DD3 no wuntepdeiicy I°C anutca
250 mke.

Mopyns MHAMKauun cobpaH Ha nedyar-
HOW Nnate pasmepamu 83x55 MM, yepTex
neyaTHbIX NPOBOAHWMKOB KOTOpOWH n3obpa-
*EH Ha puc. 2. OHa wW3roToBneHa w3
¢ONLrMpoBaHHONo ¢ ABYX CTOPOH CTEKNOo-
TekcTonuTa. [ertanu pacnonoxeHol Ha
nnarve B cOOTBETCTBUM C puc. 3. Mpume-
HEHWE 3NEeMEeHTOB ANA NOBEPXHOCTHOro
MOHTaXa Mo3BOAWNO YMEHLWWUTL pasme-
pbl NAaThl M YUCNO OTBEPCTUIA, KOTOPBIE B
Heln HeoBxoAMMO NPOCBEPNUTL.

[na oTnapokw CBA3WM MOOYNS WMHAWKATO-
pa € UCTOYHWKOM WHpopmaumm Bein pas-
paboTaH MakeT Takoro MCTOYHUKA, Cxema
KOTOpPOro nokasaHa Ha puc. 4. B Hém nc-
nonL30BaH MUKPOKOHTponnep ATtiny2313-
20PU. B daitne DISPLAY SPI_2313.asm
HaxoouTCA nporpaMma, 3arpyxaemas B
NamATe 3TOr0 MUKPOKOHTPONNepa.

Kak yxe 6b1no cka3aHo, B KaxaoM ceaH-
Ce CBA3W B MHAWMKATOPHLIA MOAYNL AONXKHbLI
ObITb NepenaHsl WecTs HanTos. Mx nepe-
nava pnutca 200 MKC Npy TakTOBOW YacTo-
Te MUKPOKOHTPONNEPA UCTO4HMKA UHGOP-
Mauum 4 MMy, a nNpv TakTOBOW 4acToTe
8 My — 100 mkc. Mepsbie YeThipe GanTa
copepXar koAbl CUMBONOB, KOTOPLIE JOMX-
Hbl ObiTh BbiBEAEHBI HA UHAMKATOP. B naTom
1 wectom HaiTax HaxoauTCa MHhopMauWa
0 MNPOAONKUTENBHOCTU WX OTODpaxeHus.
OHa paeHa NPOM3BEAEHUIO 3HAYEHWUIA 3TWX
GainTos, ymHOXeHHOMY Ha 0,00992 c.

MakeT ncto4Huka c npeanaraemMeiM Ba-
pUAHTOM MPOrpamMmel Nepefaeért noo4de-
penHo Tpw Bnoka uHhopMaunKn:

ungpel £ — B nepsom Gnoke;

Haanuce 10 — o sTopom Gnoke;
3uakm 7. | — B TpeTbem Bnoke.

Wndopmauua cmenaeTca kaxable 10 c.
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BoOHOMY unTepdeiicy I°C, hopmupyer ko-
Okl oTOBpaxaemMblx CUMBONOB Ha KaToAax
ceetogmonos. Tpauauctopsl VT1—VT4,
0a30BbLIA TOK KOTOPLIX OrpaHuyeH pesuc-
Topamnn R3—R6, obecne4vsaioT 3Ha4mn-
TenoHblil (A0 100 MA) TOK NUTaHWA UHAKW-
kaTopoB. Pesuctopamu RB—R15 orpanu-
4YeH TOK 3/IEMEHTOR WHAWMKaTOopa.

Paavém XP1 — nutanwe mopyns, a
pa3bvém XP2 npenHa3HayveH ona coeuHe-
HWUS MMKPOKOHTPONAEpa C NporpaMmmaro-
pom. Yepes pasvém XP3 moaynes coenu-
HAIOT C MCTOYHUKOM OTOBpaxaemon WH-
dopmaumn. HU3kWiA YypOBEHL HA KOHTAaK-
Te 1 atoro paskéma nepesoguT MUKPO-

Mopayne nHAukauuM cnocobex oTo-
Gpaxate 34 cMMBONA, NOKa3aHHLIX B
Tabnuue. MCToYHUK MHOPMaLMIK KOAW-
pYeT ux AeCATUYHBIMKW Yucnamu ot 0 oo
33. "CemuanemeHTHbIe" KOALlI CUMBONOB
HaxXOAATCHA B NPOrpaMMHON NamMsaTh MUK-
pokoHTponnepa DD1. Kaxablil u3 Hux
zaHumaeT oawH 6ailT, npuyém pa3psg 0
(Mnagwwin) atoro kopa 3afaér cocTos-
HWe anemeHTa A, paspag 1 — anemenTa B,
paspan 2 — anemenTa C, paspsg 3 —
anemenTa D, paspag 4 — anemenTa E,
paspan 5 — anemenTa F, paspan 6 — ane-
meHTa G, paspag 7 — OecaTu4HOW 3ans-
TOW.

Mo wcTeveHun 3afaHHOro B Npeabiay-
Lwem ceaHce CBA3W BpemeHw oTobpaxe-
HWA MOOYNE WHOWKATOpAa ycTaHasnueaer
Ha Bbleoae PB1, cOegUHEHHOM C KOHTaK-
ToM 3 pasvéma XP3 v ganee ¢ BLIBOAOM
PD1 MWKpOKOHTPONNEpPa WCTOYHMKA WH-
GopmMmaum, HASKUA NOTMYECKUA YPOBEHD,
4YTO CAYXWT 3anpoCcoM NpepbiBaHWA Npo-
rpammbl UCTOYHWKA WHbOpMauun. 3atem
MWKPOKOHTPOANEP MOAYNA WMHOWKATOPA,
rOTOBACH K NPUEMY UHDOPMaLUK U CONPO-
BOXAAOLWKUX €€ CUHXPOWMNYNLCOB, Nepe-
BOAWT CBOW BeiBoA PB1 B pexum Bxoaa.

Anroputm paboTel NPOrpaMmesl MCTOY-
HuKa oGecne4yrMBaeT roTOBHOCTb K NMPUEMY



3anpoca oT MOAYNA wHOWKauuu 8 mobown
MomeHT BpemeHu. ObpabateiBan nony-
YEHHBIM 3anpoc, WCTOYHWK nepefaer
wecTe 6aiToB WHbOpMaUMK, NOCTynaio-
LMX Hepes KOHTakT 2 pasbéma XP3 mopy-
N8 MHaukaumm Ha exof PBO MUKPOKOHT-
ponnepa atoro moayna. na taktuposa-
HWA NepeaasaemMoin MHGOpPMaUW MUKpO-
KOHTpONNep eé WCTOYHWKa npenBapw-
TensHO NepesoanT cBoi Buisog PD1 B pe-
XMM BblxOAa v GOPMUPYET Ha HEM CUWH-
xpoumMmnynecel. [poTokon nepegadn He
OTNWYAETCH OT NPUHATOrO B annapaTtHbIX
wHTepdelicax SPI.

Ceetonuog HL1 BChbixuBaeT npu npu-
emMe MCTO4HMKOM wuHdOopMauuu 3anpoca
OT MOAYNA WHOMKAUWM W HYXEH TONLKO
npw oTNagKe NporpamMmbl.

Mmewowmecs B nporpamme makerta

YaembiXx B pPa3HOM

A1)

nopaake. Ecnu mo-
Aynb  vMHOWKauuu
BKNIOYANW NEPBLIM,
TO Nocne BkNue-
HWUA WCTOYHWMKA WH-
dopmaumn  HYXHO
BeIN0  KpaTKoBpe-
MEHHO  3aMKHYTb
mexay coboi KoH-
TakTel 1 1 2 pasb-
ema XP2 monyns.
Mpw HeobxoaMmoc-
TM ONA BbiNonHe-

HWA 3ToW onepa-
U1K MOXHO ycTa-
HOBUWTb KHOMNKY. Ec-
N NepBbIM BKNKO-

HYanu UCTOYHWUK WH-

WCTOYHWKA MHPOPMauMK noanporpaMmmel  GopMauum 1M oH
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MOryT BbITe UCNONL30BaHLI NPWU paspadoT-
Ke Apyrix NporpaMm OTODpaxeHun WH-
dopmaumk. CobcTeeHHO nepepady WH-
dopmauum, NpeasapuTensHO 3aHeCEHHON
B perncTp spi_byte, BeinonHseT noanpo-
rpamma Trans_SPI.

PaBora nuHMK CBA3K MEXAY UCTOYHMW-
KOM MHGOpMaUWK 1 MOAYNEM WHOUKAUWK
NPOBEpEHA C CaMOAenNbHLIM TPEXNPOBOL-
HbiM kabenem onuHoM 4,3 M, CBUTLIM K3
rbkux npoBoaoe cevexuem 0,35 mm°. Ha
ocuMnnorpaMmax nepenasaemMeix No Hemy
curHanoe Habniwoganca "3soH" (3aTyxalo-
wwve konebaHws) Ha nepenanax YpPOBHSA.
OpHako Ha ka4ecTBO CBA3M 3TO HE BAWANO.

MpoeepeHa pabota CBA3KW WMCTOMHWK
WMHPOpPMAaLWM—MOLYNE MHOWKALWMKM NPY WX
MUTaHWUK OT OTAENbHLIX MCTOYHWKOB, BKIO-

HenpepbiBHO paboTan A0 BKNIOYEHUA
nuTaHus MOAYNA MHOMKATopa, TO cucTe-
Ma Ha4wHana npaeunbHo paborTaTts
HeMenneHHo, He Tpebysa HUKaKux Aonon-
HUTENLHLIX AEWCTBWIA CO CTOPOHL! Onepa-
Topa.

MockonbKy pecypcbl MUKPOKOHTRONNE-
pa B Mogyne WHAWKauuu MCnonb3oBaHbl
[anexko He NONHOCTLIO, UMEETCA BO3MOX-
HOCTbL NPV COOTBETCTBYIOWER aopaboTke
nporpaMmel NOAKNKOYaTL HENOCPEACTBEH-

BK1 58
Ds18B20 | [/] R1
/182«
TR K koHT 3 XP3
Puc. 5 Otu,

HO K 3TOMY MOAYNIO pasnuyHblie nepude-
puiiHBIE YCTpOWCTBA M oTOoDOpaxarts pe-
3yneTaTsl ux paboTel. [lsa npuMmepa Takoro
noAaKNIOYEeHUA PACCMOTPEHBLI HUXE.

TepmomeTp ¢ gatyukom DS18B20

Y71o6bl CO30aTbL TaKoOW TepMoMeTp,
[0CTATO4HO NOAKMNOYUTL K MOLYNIO MHOW-
Kauun Jatyuk TemnepaTtypol No cxeme,
NOKa3aHHOW Ha pUC. 5, 1 3aMEHUTE Hax0-
aswykoca B ¢aine DISPLAY 8574 Thex
nporpaMmMy MukpokoHtTponnepa. C aToi
nporpammoii koHTakT 3 pasbéma XP3 cTa-
HOBMTCA BbIBOOOM WHDODPMALMOHHOW NK-
HUW uHTepdeica 1-Wire, no koTopomy
NoAAEpPXUBAETCH CBA3b C AAaTYUKOM TEeM-
neparypbl. 3Ha4eHWe TeEMNEpPaTypPb! BLIBO-
OUTCS HAa WHOWKATOP C AWCKPETHOCTLIO
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MUKPOMPOLUECCOPHAA TEXHUKA

Ten. 608-28-38

Mpuiém cratei: mail@radio.ru
Bonpocs:: consult@radio.ru

02,2015

PAOWO

0,1 °C. Huxe Hyna — CO 3HAaKOM MUHYC,
Bbille Hyna — 6ea 3Haka.

Mpw nporpamMmuposaHin MUKDPOKOH-
Tponnepa patiuk BK1 m peauctop R1
(puc. 5) HeobGxoouMO OTKNKOYaTh, WHaYe
BO3MOXHbI OLUMDKW NpOrpaMMUpoBaHna.

MNepuop O6GHOBREHWA NokKasaHwii Tep-
MOMeTpa 3afaéTtcs B nporpaMMme ofHo-
OaiToBbIMW  KOHCTaHTamu TimeTl un
TimeT2. OHO paBHO NPOW3BEOEHUID MX
3HaYeHuid, ymHoxenHoMy Ha 0,00992 c.
Ha spemsa BbINONHEHWA aatyukom BK1
“amepeHun Temnepartypbl uiaukarop HG1
OTKNKYaeTCcA.

Yacbl peansHOro BpeMeHu
Ha mukpocxeme MK41T56

Kak yxe BuINO crazaHo, MWUKPOKOHT-
ponnep Moayna MHAWKaLMW CBA3aH C pac-
wupuTenem Beoda—ebiBoda DD3 no wk-
Tepoeiicy 1°C. MapannensHo K 3TOMY
MHTEPGhERCY MOXHO NOAKNIOYUTE U Apyrue

Kews 2
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YCTPOWCTBA, Hanpumep, MUKpPOCXemy 4a-
COB peanbHoro Bpemern. Cxema Takoro
NOAKMNIOYEHWA Noka3aHa Ha puc. 6.

B paHHOM cnyyae ncnone30BaHa 4actb
nnatel OT OTEYEeCTBEHHOro uwdposoro
CHETYMKA INEKTPUHECKON aHeprun. Cuer-
Yuk BN HEUCNPABEH, HO MWUKPOCXEMA Ha-
coB peansHoro epemeHy MK41T56 v pe-
3EPBHBLIA UCTOYHMK €€ NUTaHUA (NuTue-
Bl 3anemeHT G1) Ookazanucbk B NOAHOM
nopagke. bnuakwidi aHanor MUKpOCXembl
MK41T56 — DS1307.

B MWKpPOKOHTpONNEP MOAYNA WHAOUKA-
LMW HYXHO 3arpysvTb nporpammy u3
cdaina DISPLAY 8574 _TM.hex. OHa npwm-
rogHa ana paboTel € MUKpOCXEeMami
4YacoB peanbHOro BpemMeHn 0Boux ykasaH-
HbiX Bbille TUNOB. MHMunanmMsaumna 4acos
W YCTAHOBKA BpPEMEHW NPOW3BOOATCA B
Havyane paboTel 3TOW NporpamMmbl B Noa-
nporpamme Initial. HavansHoe Bpems,
koTopoe GyAeT npu 3TOM YCTAHOBNEHO,
3a0aHo B NporpaMmme

1di Hours,0x18

1di Minutes,0

B cBA3K C 0COBEHHOCTAMI MUKPOCXEM
Hacos peanbnoro BPpEMEHW HaYanbHbIE
3HAYEHWA 4YAcCOB M MWHYT Heobxoowumo
YKa3blBaTb B ABOWYHO-OECATUYHOM Op-
mMaTe. B paccmatpueaemom cnyqae — ato
18 4 00 muH. MNpu HeoBxooMMOGTM KOp-
PEeKTUPOBKW X04a 4acos ee cnegyeT Npo-
M3BOOWTL HaxaTwem Ha kHonky SB2 npwu
Haxarton kHonke SB1 TO4HO B 3TO BpEMS.

Bpema BbIBOAUTCH HA WHOWKATOP B
24-4yacoBoMm ¢opmMmarte ¢ MUraloLllen Tou-
KOW Mexay paspaaamu AeCATKOB MUHYT W
e[1HULL 4aCOoB.

Mepwoa oBpalleHnil K yacam peansHo-
ro BpemeHy Ans oOHOBNEHWA MOoKa3aHWin

WHOMKATOPA 3a4aH B NPOrPaMME KOHCTaH-
Tamm TimeT1 u TimeT2. OH BLIMUCNAETCA
KaK NMpOW3BEAEHWE 3HAYEHWA ITUX KOH-
CTaHT, yMHOXeHHoe Ha 0,00992 c. B npen-
naraemoil nporpaMmMe 3T KOHCTaHThI
paeHbl cooTeeTcTBEeHHO 101 11, 4TO COOT-
setcTByeT nepuoay 1,0912 c. Ha TouHocTs
X0Aa 4acoB, ONpeaensemMylo TOHHOCTLIO W
cTabwnbHOCTLI0 KBAapLEBOro pe3oHaropa
ZQ1 (puc. 6), LNUTENBHOCTL 3TOMO NEpUo-
a He BAusaeT.

MNpw paspaboTke nporpaMmmHoro obec-
neYeHns YCTPOWCTB, ONUCAHHBIX B CTaTbe,
MCNONb30BaHbl NOAHOCTLIO MNW € Heobxo-
AUMOA nopaboTKOW NpuMeps NporpamMm
u3 kuurn [2]: 161bcd.asm — cpenctea
BCD-apudmetTnkn, 16121572.asm —
nporpaMmMHas peanuaauus uHTepdelica
SPI ons mukpokoHTponnepa AT9051200,
1615mstrasm — wcnons30BaHWe MUKPO-
KOHTponnepa AVR B kadecTtee Beaywero
ycTpoiicTea uHTepdeiica I°C.

Bo BCEX pACCMOTPEHHLIX YCTPOWCTBAX
WCNONBL30BaHLI MUKDOKOHTPONNEPL! C 3a-
BOLACKOW YCTaAHOBKOW KOHbUrypauwm.
Hukakue M3ameHeHua B Heé He BHOCUNWUCE.

NUTEPATYPA

1. PCF8574 Remote 8-bit I/O expander
for I°C-bus. — URL: http://www.nxp.com/
documents/data_sheet/PCFB8574,pdf
(05.10.14).

2. Tpamnept B. AVR-RISC MUKpOKOHTpON-
nepel. — K.: MK-Npecc, 2006.

Ot peanaxkumnn. [NpoOrpamMmsl MUKPOKOHT-
IJ"HHP("U,'L YNOMAHYTHE B CTATLE, UMENTCH MO
anpecy ftp://ftp.radio.ru/pub/2015/02/
display.zip na Hawem FTP-cepaepe

Cuctema coObITUN

MUKPOKOHTponnepoB ATxmega

A. CABYEHKO, noc. 3enenorpagckuii Mockosckoii o6:.

B npegsigywMx NOKONMEeHNAX MUKPDOKOHTPOMNEPOB Npon3BoA4CcTBa

¢pupmer Atmel (ATtiny, ATmega) ans B3auMofencTBNs BHYTPEHHUX
Moaynen MUKPOKOHTpoOnnepa mexay coboii B pexume peanbHOro
BPEMEHM MOXHO ObISIO NPUMEHSATL TONMbKO OAWH UHCTPYMEHT —
cucTemy npepsisaHni npoyeccopa. Ana He€ xapakTepHo BoBneye-
HUe npoyeccopa B Npouecc B3anmMogenCcTBUA, YTO NPUBOAUT K ero
OTB/NIEYEHMUIO OT BbINOSHEHNUS OCHOBHOM MporpamMmbl v, cregosa-
TeNbHO, K NOTEePAM MaLWNMHHOIro BpemMeHnn. Bpems nepepa4u Bo3gei-
CTBUS OT MOAYNS-UCTOYHUKA K MOAYTIO-NPUEMHUKY [OCTUraeT gecs-
™™™ u 6o/1ee UMKNOB CUHXPOHN3aUUKN, YTO 4J19 COBPEMEHHbIX BbICOKO-
CKOPOCTHbIX BBIYUCTMTENIbHbIX CACTEM [4OBOJIbHO MHOTO.

Ana ycTtpaHeHus OTMEYEeHHbIX HEeZOCTaTKOB MeXMOoAyJIbHOro
B3auMogenCcTBUS B MUKPOKOHTponnepax ATxmega nosBu/cs BeCbMa
yAO6HbIAH MexaHu3m OonepaTuBHOro B3auMomfencTBus moaynei
mexay coboi — cucrema cobeiTuii (aurn. Event System, EVSYS).

lg OTNMHME OT CUCTEMBI NPEepbiBaHWA,
cucTema cobbiTWil NpeacTasnaeT co-
BOW annapaTHblii MexaHW3M B3auMonen-
CTBWMA MOAYNEN MUKDOKOHTPONNEPA MEX-
Ay coboi Bes yvacTua npoueccopa.
CurHan o npowusowenwem cobbiTun 00-
CTABNABTCA OT MOAYNA-UCTOYHMKE K MO-
AYNIO-NPUEMHUKY HEPE3 CeTb MapLupyTu-
3aunn cobbiTuin. OHa MMeeT BOCEMb He3a-
BMCUMBbIX KGHANOB, 4TO NO3BONAET OAQHO-

BPEMEHHO Nepeaasath A0 BOCLMW CUrHa-
NOB 0 pa3nuyHbix cobbiTuax. Cuctema co-
BbITUIl QYHKUMOHWUPYET Kak B aKTUBHOM
pexume paboTel MUKPOKOHTpONNEepa, Tak
1B "cnawem” pexume (IDLE).

CoBbiTemM cHMTaeTCR W3MEHEHWe COo-
CTOAHWUA MOOYNA-UCTOYHUKE, PaKT KOTOPO-
ro GUKCUMPYIOT 3NIEMEHTLI Br0 BHYTPEHHE
CTPYKTYpbl. Hanpumep, Talmep-CYETYMK
¢ukcupyeT dakT nepenonHeHus CBOEero

pervcTpa B XoAe c4eéta. 310 1 ecTb cobbl-
TUe NepenonHEeHnA TanMepa-cHeTYMKA.

[eHepupoBaTek CcOBbITHA (BbICTYNATE B
ponu MOAynen-mcTOYHUKOB) MOryT Tai-
MEpPbI-CHETHMKIW, CYETHMK PEeansHoro Bpe-
MEHW, aHanoro-undpossie npeobpasosa-
Tenwu, aHanoroesie KOMNApaTopbl, NOPThI
BBOAa—BbIBOAA, Y3€Nn CUCTEMHON CUH-
xpoHuzaumu. CneayeT 3aMeTUTb, HTO OHU
reHepupyroT cobbiTUA NpU Tex Xe ycno-
BWAX, 4TO M 3aNPOCLI NpepbiBaHusa. Kpome
TOro, BO3MOXHA W NpOrpaMmHan reHepa-
uma cobbiTwil. B 3TOM cnyvyae WCTO4HUK
CcOoDbITUA — NpoLUEeCCOop.

Mopynamu-npuémHukamn MoryT BbiTb
TakMepbI-CHETHMKK, aHanoro-uudpoesie
npeobpasosartenun, undpoaHanorossie
npeobpa3soeareny, NoOpTL BBOAA—BLIBO-
na, koutponnep MAMN. Nonyas uHdopma-
UMA O BO3MOXHOCTW FEHEPUPOBAHNA CO-
BLITWIA MOAYNAMU-MCTOUHUKAMU N MX NC-
nonNL30BaHWM MOAYNAMMU-NPUEMHUKAMU
npueeneHas [1].

CobbiTua MOryT ObiTe CUIHaNLHLIMK
UN - MHPOPMAaLMOHHLIMK. CurHanbHoe
cobbiTve coobLliaeT MoayMo-NPUEMHUKY
MWW GaKT TOro, 4TO COCTOSHWE MOAYIIA-
WCTO4YHMKA u3amMeHunock. MHdbopmauuoH-
HOe COoDbITUE COAEePKUT TaKXKe NONONHW-
T€NnbHble CBEOEeHWA O NPOW3OoLLefLUEM,
KOTOpbIE NpW HEOBX0AUMOCTU MOTYT BbiTh
WUCNOMb30BaHbI MOLYNEM-MPUEMHNKOM.

B npouecce nepenadqv CoOODWEHWIA O
cOBbITUAX NpefycMoTpeHa BO3MOXHOCTb
X Undposon dunsTpauMM 1 keaapartyp-
HOro pgexkogupoBaHwa. Ecnn  gyHkuma



uMppPOBOK GUNLTPALMKM aKTUB-
Ha, CUrHan o cobbITUKM NOCTYNUT
Ha MOLYNb-NPUEMHMK TONLKO B
TOM cny4ae, ecnu 3anporpam-
MWpoBaHHoe 4ucno (2—8) ero
OTCYETOB, B3ATkIX C 4YaCTOTOW
CUCTEMHOW  CUHXPOHM3AUMK,
MMeeT 0ANHAKOBOE NOruyeckoe
3HaveHwne. MNoHATHO, 4T NpuMe-
HATL TaKyo GUABTPAUMIO UMEEeT
CMBLICN MWL K CUrHanam cobbi-
TWiA, OPMUPYEMEIM ACUHXPOH-
HO OTHOCMTENLHO TAKTOBOW Yac-
TOTEl MUKPOKOHTpONnepa. 3710,
HanpumMep, U3MeHeHus noruye-
CKWX YPOBHEW Ha Bx0gax nop-
TOB.
KeapparypHoe aekogvpoea-
Hue noasonseTr obpabaTtbiBaTh
KBaApaTypHbIe CUrHansl, NocTy-
nawLWwmne Ha BXoAbl NOPTOB MUK-
pPOKOHTpONNEPa W NepepaeaThb
WHhOPMALMOHHbIE COBLITUA 00
WX U3MEHEHUAX TAWMEpPY-CHET-
4yuky. MocnegHUA yBENUYUT Unu
YMEHBLLIUT Ha eAuHULY copep-
KMMOE CBOEro CHETHOro peru-
ctpa. B cucreme cobbiTuin
UMEKDTCA TpW KBaapaTypHbIX
nekoaepa, NPMBA3aHHbLIX K KaHa-
nam cobbituin 0, 2 n 4.

TUNU4HbIE YCTPOWCTBA, CUr-
Hanbl KOTOPLIX TPeByIoT KBadpa-
TypHOR 0O6paboTkn, — WKMPOKO
npuMeHseMble B ka4ecTee opra-
HOB yNpaBneHwus aat4uMku yrna
noeopota (3Hkogepsl). OObIYHO
3HKOOEp nNpwW BpalleHud ero
Bana dopMuUpyeT Age nocneno-
BATENBHOCTW MNPAMOYrONbHLIX
MMNYNLCOB, CABWHYTLIX NO dase
Ha 90°. 3TuM curHanam B MUK-
pokoHTponnepax ATxmega npwu-
CBOEHbI CUMBO/IMHECKWE WMEHA
QDPHO 1 QDPHS0. Hekotopsie
3HKOAEepLl GOPMUPYIOT Takxe
curdan QDINDX, ceupertenscr-
BYIOUMIA O COBEPLUEHWW ero Ba-
nom nondoro obopora. Boa-
MOXHOCTE ero 0bpaboTku y3nom
KBaopaTypHOro AeKOaMpOoBaHuA
Takke umeercs. B zasmucumocTn
OT KOHKPETHOW 3ada4qv curHan
QDINDX moxeT BbITk UCNONL30-
BaH 4ns onpeaenedvs abconiot-
HOro NONOXeHWs Bana, ana ¢op-
MWPOBaHWA curHana owwubku
[EeKoaMpoBaHnA, ANa Noac4eTa
umcna NonHelx 0BOPOTOB WAK
Ana 0GHYNEHUA CHETHMKA.

OpraHuzauus KBagpaTypHO-
ro agekogupoBaHus Tpebyer
KOHGUIYPUPOBaHWA Kak MUHK-
MyM OBYX IMHWIA NOPTa HA BBOA

W OQHOrO Talimepa-cHeT4nKa Ha NPUEM UH-
dopmaumonHoro cobwitus. MNocne atoro
M3 CHETHOro perucTpa Talmepa-cHeTYnKa
MOXHO CHMTBLIBaTh Yron noeopoTa Bana
3HKOAEPA, A TAKXKE NPUHUMATE PELUEHNSA O
HEOOX0AUMON peakuun Ha WU3MEHEeHue
curiHana QDINDX. lMpumep HacTpOkK
CUCTEMBI CODLITUIA HA 0BCNYXWBAHUE 3H-
kopepa ByaeT NnpuBeAEH B KOHUE CTaTbn.
CeTb MapLipyTusauum cobeiTuid npea-
ctasnaeTr coBol, NO CyTW, MHOXECTBO
CBA3aHHLIX Mexay cobol MHOrokaHanb-
HbIX MYALTUNNEKCOPOB — MaTPULLy Coeam-
HEeHWil. 3aaaBas COCTOAHWA MYNbLTUNNEK-
COpOB, MOXHO 06ecne4ynTs NPoXoXaeHue

Tabnuua 1
CHnMUX[7:4] | CHnMUX][3:0] NcTouHuk cobbiTus
HeT (Tonbko nporpamMmHas
0000 G |10 || 8 || resepaums cobbITHi)
0000 0]0| 0| 1] Peaeps
0000 ojol1 % | Peseps
0000 0] 1| x| x| Peeps
MepenonHeHue c4eTyYunka
0000 pll e | peansHoro Bpemexu
0000 1100 1 | Coenanerne s cuerumke
peansHoro BpeMeru
0000 1 10 [ 1] x| Peaeps
0000 1 1| x| x | Peseps
KaHan 0 asanoroeoro
0001 Lo e komnaparopa A
KaHan 1 asanoroeoro
0001 0fo0]0 L komnaparopa A
AHanoroebli koMnaparop A B
foot ol Nl R I OKOHHOM pexume
KaHan 0 aHanorosoro
0001 S el I 1 komnapatopa B
Kanan 1 aHanorosoro
0001 g|vie]e komnapartopa B
AHanoroebli komnapatop B B
0001 a1 R OKOHHOM pexume
0001 o]1 11 x | Peseps
0001 1 | x| x| x | Peaeps
0010 0]0 n Kanan n ALIN A (n=0—3)
0010 0] n Kanan n ALN B (n = 0—3)
0010 1 | x| x| x | Peaeps
0011 X | X | x| x | Peaseps
0100 X | x | x [ x | Peseps
0101 0 n Beieoa n (n = 0—7) nopta A
0101 1 n Boieog n (n = 0—7) nopTta B
0110 0 n Buisog n (n = 0—7) nopta C
0110 1 n Buigog n (n = 0—7) nopta D
0111 0 n BeiBog n {n = 0—7) nopra E
0111 1 n Beigog n (n = 0—7) nopta F
YactoTa cMHxpoHMaauuy YBB,
1090 e penexHan Ha 2" (M = 0—15)
1001 x| x| x| x | Peaeps
1010 X | x| x| x | Peaeps
1011 X | x| x | % | Peseps
1100 0 | Cm. 1abn.2 | CobbiTwe Taimepa-ciet4uka CO
1100 1 | Cm.71abn.2 | CobbiTwe Taimepa-cyeT4mka C1
1101 1 | Cwm.1abn.2 | CobeiTue Taimepa-cHetyuka DO
1101 1 | Cm.Tabn.2 | CobeiTne Tanmepa-cyeTymka D1
1110 0 | Cm.7abn.2 | CobeiTue TaiMepa-cueTdnka EO
1110 1 | Cm.1abn.2 | Cobeitue Tanmepa-cuet4mka E1
1111 0 | CM. 1abn.2 | CobbiTne Taimepa-c4eTyunka FO
1111 1 | Cm.71abn.2 | CobbiTue TaWmepa-cyeTYMra F1
Tabnuua 2
CHnMUX[2:0] Tun cobbiTha
] 0 0 MNepenonHexnue/onycrowexue (x = C—F, n=0, 1)
0 0 1 Owwubka (x = C—F, n=0, 1}
0 1 X Peaepe
1 0 Q 3axBaT uNu cpaeHeHue B kanane A (x = C—F, n=0, 1)
1 0 1 3axear wnu cpaeHenue B kaHane B (x = C—F. n=0. 1)
1 1 0 3axsar unu cpaeHenue B kavane C (x = C—F, n=0, 1)
1 1 1 3axsar unu cpasHenue B kavane D (x = C—F, n=0, 1)
Ta6bnuua 3 Ona
QDIRM[1:0] | QGDPHO [ QDPH90 cogeitia
3anuch B
0 0 0 1]
0 1 0
1 0 1 0
3 : - 3 poBaHuA

CWUrHanos cobbITUI Mexay MOAYNAMMK
MWKPOKOHTpONNepa no Heobxoonmbim
mapuwpyram. MonHas cxema cetw npuse-
aAeHa B [1]. Ynpaenaiowyo vHgopMaumo
AnA 3TOW CEeTW 3aHOCAT B NPOrpammHo-
[OCTYNHLIE PErUCTPLI CUCTEMBI COBbITWIA:
CHNMUX — perucTp MynsTUnnekcopa
kaxana cobbitua n. Ero copepxumoe nos-

UWoHHOEe

BONAET BbIOPaTe MUCTOMHUK CO-
ObITMA B COOTBETCTBUM C
Tabn. 1, koTopas AQelcTeu-
TentHa AONA BCEX MWKPOKOHT-
ponnepoe ATxmega He3aBucu-
MO OT TOro, UMEETCA B HUX TO
WNK MHOE YCTPOWCTBO BBOAA—
BbIBOAA Wnu HeT. Boibop uctou-
HWKOM CODLITUA YCTPOWCTEA,
KOTOpOro ¢akTu4eckm HeT B
MUKPOKOHTpOnnepe, Gyner npo-
urHopuposaH. CobeiTua, cre-
HEPUPOBAaHHBIE MNPOrpaMMHO,
WMET NpUopwuTeT Hapn 3aaaH-
HeiMu B peruwctpe CHnMUX w
nepegalTca No Ha3Ha4yeHuio,
paxe ecnu B 3TOM perucrpe
3anucaHo Hyneeoe 3HayeHuwe. B
Tabn. 2. npueeneHsl BO3MOX-
Hble BapwaHTbl FreHepaunu co-
BBITUIA TANMEPOM-CHETHUKOM.

CHnCTRL — peruwctp yn-
paBneHnsa KaHanom cobbITua n.
Paspsapn 7 atoro peructpa 3a-
pesepsupoBaH Ana Byaywmx
paspaboTtok. Paspagsl 6—3
WMEIOTCA TONbLKO B perucrpax
CHOCTRL, CH2CTRL, CH4CTRL.

QDIRM[1:0] (6, 5) — pexum
pacno3HaeaHus MHOEKCa KBaapa-
TypHOI aewndgpaumn. B tabn. 3
yKa3aHO COCTOAHWE CWrHanoB
QDPHO 1 QDPH90, no koTopomy
crnenyer pacnos3HaeaTbk MHOEKC-
HbIA curHan. 3Tu paspsfbl uc-
nonL3yioT TONLKO B CNy4ae, ecnm
UMEeTCA WHOEKCHBIA CurHan
KBaApaTypHOro 3aHkogepa.

QDEN (3) — paspelweHue
KBaapaTypHoW faewwdpaumu.
3anuck eauHUUBI B 3TOT paspag
paspewaet paboTy kBanpartyp-
HOro Aekoaepa B KaHane n.

DIGFILT[2:0] (2—0) — B
uudposom dunsTpe Byaer wuc-
nonsaoeaHo DIGFILT+1 oTcué-
ToB curnana. DIGFILT = 0 o3Ha-
yaer oTknioYeHne uubposon
duneTpaUnK.

[na nporpammHoOiA reHepa-
uum cobeITUIA B CUCTEME Npeay-
CMOTPEHb! OBa pernctpa:

STROBE — perucTp ctpo-
BupoeaHus cobbiTua, DATA —
pPerucTp AaHHbIX CobbITUN.

[na reHepaummn cUrHansHoro
cobbITUA B KaHane n Heobxoam-
MO 3anucaTte 1 B COOTBETCTBY-
OWWiA pazpsg peructpa STRO-
BE. Hanpumep, 3anucb B8 3ToT
PerucTp 3HaueHus &B00000101
npvBeaeT K reHepauuu cur-
HanbHbIX COBGBLITUA B kaHanax 0
1 2 OAHOBPEMEHHO.

reHepauMv MHOOPMAaLWOHHOIO
HeoOx0AMMO BHaYane BbINONHUTL
perncTp DATA, zatem 8 STROBE.

®dakTuyeckan reHepauuwn cobbiTua npo-
V30MAET C 3a[1ePXKOIA HA OAWH LMK TakTW-

YBB c MOMEHTa 3arpysku peru-

ctpa STROBE. lMpu 3atoM cogepxumoe
paspsnoe peructpos Gyner uHTepnpeTu-
poBaTbCA MOAYNEM-NPUEMHUKOM B COOT-
BeTCTBUM C Tabn. 4. Hanpumep, ecnu
3anucaTe &B00000101 B peructp DATA, a
3atem 3Hadvenwe &B00000001 B pervctp
STROBE,

6ynetr nopoxaeHo WHdgopma-
cobeiTne 03 B kaHane 0 u uHdop-

mauuoHHoe cobbitwe 01 B kaHane 2.
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Tabnuua 4

= &
Paspsa n perucTpa MpuEMHUK MpuémHuk
MHOPMaLIMOHHBLIX CUrHanbHbIX
STROBE DATA cobbiTUiA cobbiTUin
0 0 Het cobbitna Het cobuitua
MHbopmaymoHHoe
0 1 cobLrne 01 Her cobbitua
1 0 MHbopmaLoHHoe CurHansHoe
cofbrue 02 cobbiTue
1 i WMHdopMauuoHHoe CurHansHoe
cobeiTve 03 cobbiTue

ObpatuTe BHUMAaHWE Ha TO, 4TO NPUEMHIK
CUMHanbHbIX COBLITUI MONYYUT TakOBOE B
kanane 0, HO B kaHane 2 cobbiTue 3TOro
TvNa NopoXaeHo He Bynert.

MNocne reHepauwu CobOLITUIA PErucTpbl
STROBE w DATA aBTOMatTuU4eckn O4M-
LLAIOTCA.

WMTtak, cuctema cobbiTWil npeaocTas-
NAeT MakCUManbHO BO3MOXHYIO onepa-
TUBHOCTbL B3aumopencTews mopynein. OT
MOoMeHTa CoBbITUA B MOLYNe-UCTOYHWUKE
00 MOMEHTA HadYana AencTeus moayns-
NPUEMHWKA NPOXoanT He Bonee OByx Tak-
TOB CUWHxpoHu3auuu. Baawmopnencteue
Moaynen MukpokoHTponnepa 6es yyactua
npoueccopa Aaet eMy BO3MOXHOCTbL Bbl-
NONHATE NporpamMmy 6Ge3 paspbLIiBOB BO
BPEMEHHW, 4TO MHOrAa ObiBaeT O4eHb BaxX-
HO. AnnapaTtHo peanu3oBaHHble hyHKUUW
uMdpoBoi hUNETPauuK W KBaApPaTypHO
Aewudpaunm NO3BOAAIDT A0NCNHUTENBHO
pPasrpy3uTb NPoOLEccop.

Mpumepbl MCNONb30BAHUA CUCTEMBI
coBbiTUi B Nporpammax

Mporpammel, peanuayiowme npueeaeH-
HbIE NPUMEPLI, NOArOTOBNEHB! C NOMOLLLIO
CUCTEMBI NporpammupoBadua BASCOM
AVR Bepcuun 2.0.7.3.
MepsblA NpUMEP — WCNONL30BaHWUA
CUrHanbHoro codbitus. JdonycTum, Heob-
XOOAWMO NEepPecbinaTts MacCuB OTCHETOB
COCTOAHWIA BXOAHBIX NUHWIA nopTa B O3Y,
MCNONb3YA pPeXwM NPaMoro gocrtyna k
namatu (MAM), a 3arem otobBpaxarts 3a-
FPYXEHHYIO MHGOPMaUWK Ha nHaukaTope.
McxoaHble naHHbIe
Hactota CUCTEMHOW CUHXPO-
HU3aUMK  MUKPOKOHTPON-

L TS Ta T, | 32

BXOOHOR NOPT ..o o iennnn F
YUCHO OTCUBTOB: «.uivsss vonmissa 7200
HavansHbilt agpec 6ydepa ...... H3000
Temn eolgayu otcyéTos, MMy, .. ..... .. 4
Homep ucnons3yemoro kaHana

MAM e R 0
Homep ucnons3yemoro kaHana

ORI G e S S S S R TR 0

CyTb 3aa4n CBOOMTCA B CHUTLIBAHMIO
6aiToB U3 BXOAHOrO perucTpa nopta F ¢
TemMnom 4 MMy, v ux 3arpy3ke B a4eikn
0O3Y ¢ uHKpeMeHTUpOBaHWeM agpeca noc-
ne Kkaxaon onepauyyn 3anmcu.

MNpouecc nepeceinkyu C NCNONL30BaHN-
em MNAN opraHuayetca HecnoxHo. OH Gbin
noapobHo onucad B [2]. OgHako B pac-
CMOTPEHHOW Tam nporpamme MMencs sAB-
HLI curHan 3anycka kaHana MAMN ana
nepega4u Kaxaoro Gavita — 3anpoc npe-
pLiBaHWa oT Moayna AUMM, ceupeTenscrey-
oL O FOTOBHOCTW OYEPENIHOMO OTCHETA.
Ho 3peck kaptuHa wHas. MCTOYHUK WH-
dopmMauum (NopT) He cnocobeH reHepu-
pOBAaTL 2anpoch! NPEPLIBAHWA UNWX CUIHA-
nbl coBLITWIA, Kakum-nnbo obpas3om npu-
BA3AHHBIE K LLUKANe BPEMEHW.

CneposatensHo, HeobOxoauMo HanlTh
WCTOYHWK Takoro curHana (B COOTBET-
CTBMM C TEMOW CTaTbW 3TO J0NXKeH ObiTh
curHan cobeitua). M3 tabn. 1 cneayer, 4to
TakuMK NCTOYHMKaMK MOXEeT BbITh MOOyNne
CUCTEMHOW CWHXPOHW3AUWMK WU MOAYNb
TanMepa-c4eTYMka. Mcnonb3yem BTOPOM
BapuaHT. ockoneky BCce TaWmepbl-CHET-
YUKW MUKPOKOHTpONNepa WMewT oguHa-
KOBbLIE XapakTEPUCTWUKK, MOXHO Npume-
HUTb NGO M3 HUX. OCTAHOBUMCS HA Tai-
mepe-cyetyuke 0 nopra C.

Ona pewenna 3apayn Heobxogumo
KOH(UrypupoBaTe yCTpOWCTBA MUKPO-
KOHTpONNepa, y4acTBylWWe B BbiNOMHE-
HUW NOCTABAEHHOWM 3anaqu: noprt F, Tal-
mep-cuetuvk 0 nopra C, cuctemy cobbl-
TWIA 1 koHTpONnep MAMM.

KoHdurypuposaHue nopta CBOAUTCS K
NEPEKHEHWNIO BCEX Er0 NMHWIA Ha BBOL,

portf_dir=&B00000000
WU YCTAHOBKE HA HWX HU3KOr0 HaYaNbLHOro
NOru4eckoro ypoeHs. Hanpumep, 4To0bi
YCTAHOBUTL TAKOW ypoBeHb Ha Bxope PF3,
HYXHO BKNKOYWUTL BHYTPEHHWA pe3ucTop,
COeMHRALWWA 3TOT BbiBOA ¢ 06WMM npo-
BOAOM, BLINONHWE ONEPAUMIO

portf_pin3ctri1=&800010000.

AHanoru4Ho cnenosano Obl NOCTYNWUTL
C Kaxnoh M3 BOCBMM NUHUA noprta. Ho
MOXHO BbINONHWTE TE Xe ﬂeﬁCTBb‘lﬂ BCEro
ABYMSA CTPOKaMU NPOorpamMmel, BOCNONL30-
BaBLUWCb PErucTpoOM Macku O4WHAKOBOW
KOHPUrypaumm HeCcKonbKUX NUHWUA nopta
(noppoBHocTu onucaHe! B [1]):

portcfg_mpcmask=8&B11111111

portf_pin3ctrl1=&B00010000

Mo ycnosuam 3ana4um Tanmep-cHeT4uk 0
nopta C AomkeH reHeprMpoBaTb CUrHab-
Hoe cobbitwe kaxable 0,25 mkc. Mpouwe
BCEro 4nA 3700 NepeBecTn TaiMep-c4eT-
YUK B PEXWUM HOPMAanNLHOro c4éta (oH By-
AeT CYUTaTh UMNYNLCH! TAKTOBOW HacTOThl)
1 oBecneynTe ero NepenonHeHne Kaxabim
BOCLMBIM UMMNYNBECOM:

config TccO=Normal,

TccO_per=7

BiNONHUB 3T WMHCTPYKUWW, Tanmep-
CHETYUK HAYHET paboTaTk U reHepupoeaTh
COBLITUA C HYXHBIM NEPUOAOM.

KoHdurypupoeaHuwe cuctembl cobbl-
TWUA CBOOMTCH K 3arpy3ke B perucTp Mynb-
TUNNEKCOPA HYNEBOro kaHana cobbliTuid
kopa wx ucrtoynuka. CornacHo 1abn. 1 u
Tabn. 2, 3T0 BLINONHWUT CNEAYIOWAR CTPO-
Ka Nporpammbl:

Evsys_chOmux=&B11000000.

Kontponnep MNAMN koHGUrypupyroT aHa-
NOrM4HO NpUMepy, NpueeaeHHomy B [2], ¢
TOW NUWb PasHWUERn, YT0 UCTOMHWKOM 3a-
nycka ans Hero GyaeT HyneBoi kaHan cuc-
TeMbl CODLITUIA, @ UCTOYHUKOM UHdOpMa-
unu — pervcTp Beoaa nopta F (uma atoro
peructpa — Portf_in). Kak cneayer ua [2]
(Tabn. 1 v Tabn. 5), KOQ UCTOYHKMKA 3anyc-
ka kaHana NAOMN pnomked 6uITe paseH 1.

Prescale=1

HyxHyto koHndurypaumio obecneunt cne-

AYIOWWIA hparMeHT NporpamMmel:
config bpma=Enabled,¢
poublebuf=bisabled,¢
cpm=CchOrri123
Adr=&H3000
Confi? pmachO=Enabled,¢
Burstlen=1,cChanrpt=Disabled,¢
Tci=Hi,Eil=Lo,®
singleshot=Enabled,¢
sar=None,Sam=Fixed,¢
par=Transaction, Dam= Inc,o
Trigger=1,B8tc= ?200 Repeat=1,¢
sadr-varptr(portf 1n) Dadr-ndr

3peck, kak v B [2], 3Ha40K O B KOHUE
CTPOKW 03Ha4aer, 410 OHa NpepeaHa ycnos-
HO W B CNEayLWER CTPOKE HAaxoauTca eé
npogonxenve. BBOAUTL B KOMMLIOTED WX
HYXHO OHOW CTPOKOI, ONyCcKas 3Haqku .

Ha 3TOM KOHOUrypupoBaHWe YyCT-
porcTe 3akoH4eHo. OCHOBHAaA 4acTb Npo-
rpaMmel  npeactaenaeT coboW  uwmkn,
BKNOYaoWmMi B ceba Nnpuém nHhopmaumm
B DycdepHyto o6nacte O3Y 1 eé otobpaxe-
Hue. MNepsoi KOMaHAoW uukna uenecoob-
pa3Ho nNepesanycTuTb TaMep-CHETHWK,
4yTOObl OH Havan OTCYET BPEMEHHbLIX WH-
TEepBanoe c Hyns:

TccO_ctr1fset=&B00001000

Mocne atoro HeEOBXOOAMMO Pa3peLnTb
paboTty Hynesoro kanana MAMN komangoit:

set bma_chO_ctrla.7
W OOXOAaTbCHA 3aBepLlUeHus TpaH3akuWu
nan

Bitwait pma_intflags.0,set

set pma_intflags.1l

Mpouecc oToBpaxeHua ANA NOHUMA-
HWA paboTbl cUCTEMbI COBLITUI HE BaxXeH,
Nno3aToMy NPOCTO NPEANCAOXUM, HTO €ro
BLINONHAET NpoUeaypa no umeHu Screen:

Gosub screen

3apaya pelweHa.

B cnepyiowem npuMepe paccmoTpum
nporpammy, MCnonbL3yWwykw uHbopma-
LWMOHHBIE COBLITUA ana 0BCNyXuBaHWA
NPOCTEALIero WHKPEMEHTHOMO 3HKOoAEepa
EC12E24204A, ¢dopmupyrowero 24 nm-
nynsca 3a kaxasli obopoT Bana. Tak Kak
MWKPOKOHTPONNep obpabateiBaeT Keag-
paTypHble CUrHAanNLlI annapaTHo, BCA Npo-
rpammMa CBOAMTCH K KOHOWIypPUPOBaHWIO
ABYX NWHWIA NoBoro nopra, Ha KOTopbie
NOCTYNAKT KBaAPaTyPHbLIE CUIHANbI C Bbl-
XO/10B 3HKOAEPA, Ha BBOS, A TAKXE 0AHOro
KaHana cuctemsl cobbiTUA (ponycTumo
wenons3osaHwe kaHanos 0, 2 unu 4) u oa-
Horo (nboro) Tanmepa-cHeTHMKa.

Ecnu sHkopep noakniodéH k nopty F
MWKDOKOHTPONNEpa No CXeMe, Nokas3aH-
HOW Ha pUcyHKe, TO nuHum PF3 (QDPHO) 1

E__O
[ ]

OBwWwwiA «—QH:/:

PF4 (QDPHS0) Heo6x0anMMO CKOHGUrypu-
poOBaTh Kak BXOAb!, BKNIOYNTE BHYTPEHHWE
pPE3NCTOPbLI MUKPOKOHTPONNEpPa, coeau-
HAIOLLME 3TU NMHWUK C NMNIOCOM NUTAHKUA, W
3apartb 0BHapYXXEHWE HU3KOro YPOBHS:

F{PFB
K PF4

config Portf.3=Input
config Portf.4=Input
rportf_pin3ctr1=&800011011
portf_pindctri1=&B00011011

HY10Obl MCNONBL30BaTL HYNEBOI kaHan
cucTemMsl cobbITUA, Heobxoaumo eLIBpaTs



nuHuio PF3 (QDPHO) B ka4ecTee MCTOYHK-
ka cobeiTuii (cm. Tabn. 1):

Evsys_chOmux=&B01111011

3avem cneayeTt paspewunTe B 3ITOM
KaHane KeanpaTypHOe OeKOAWpOBaHWe W
uncbposyio GUNETPaLMIO:

Evsys_ch0ctr1=&B00001001

Bo3mMoxHO, 4MCNO OTCYETOS curHana,
obpabaTbiBaembix UMGPOBLIM GUNETPOM,
NPUAETCA NOABUPATE ONbITHBIM NYTEM. Ero
ONTUMansLHOE 3HAYeHWe 3aBUCUT OT An-
TENLHOCTKM "3BOHA" KOHTAKTOB 3HKOZEpPa.

MepexoaumMm K HacTpoike Tanmepa
c4eT4MKa. Boibepem, kak u B NpoLnom
npumepe, tTanmep-c4ét4mk 0 nopra C.
HactpavBas ero, HeobxoAuMO ykasaTb,
YTO MCTOYHWK COBbITUA — kanan 0 cucTe-
Mbl CODLITWIA, peakuma Ha cobbiTue —
KBa[paTypHOe NeKoAupOoBaHwe, a UCToY-
HUK CUMHXPOHW3AUWMW — Takxe Hyneson
KkaHan cuctembl cobbituin. [na kKoHpUury-
pvpoBaHus TalWMepa-cHYeTyuka B cpene
nporpammuposanna BASCOM AVR npep-
ycmoTpeHa aupektuea Config TCxx, onu-
caHue KOTOpOoi MMEeTCA B pasaene noMo-
wm cpeasl. B Hawem cnyyae ata gupextm-
Ba A0NKHA BLIMAAETE Tak:

config TccO=Normal,Prescale=E0,¢

Event_source=EQ,Event_action=Qdec

B pervctp nepuoaa Tammepa-cyeTyu-
ka cnenyet 3anwucate Yucno N-4-1, roe
N=24 — u4ucno uMmnynscoe, dopmupye-
MbIX MCNONL3YEMbIM 3HKOAEPOM 33 non-
Hbli 0BopoT Bana:

TeccO_per=95

C aroro momeHTa annapaTypa MUKpo-
KOHTpONNepa HayHET OTCNexusBaTbh NOBO-
pOTHI Bana 3HKogepa, a B CYETHOM peru-
CTpe TaliMepa-CHET4MKa NOCTOSHHO Oyner
HaxoOMTLCA 3HAYEHUEe, XxapakTepuaylollee
TEKylee yrnoeoe nonoxenwe sana. B
MOMEHT 3anycka nporpamMmel ero aHadve-
HWE MOXHO YCTaHOBWUTL paeHeiM 0.

NUTEPATYPA

1. B-bit Atmel XMEGA A Microcontroller.
XMEGA A MANUAL. — URL: http://www.atmel.
com/Images/docBO77.pdf (01.10.14).

2. CaByeHko A. Pexum Npamoro Qoctyna K
NamMAaTH MUKPOKOHTpONNepa ATxmega. — Papwo,
2015, Ne 2, c. 27—31.

KomnbloTepHble npubopsl: ocumn-
norpadesl, reHepatopsl, Ao 2 Mu, ot
9000 py6., Ha cknage 8 Mockse.

www.signal.ru
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PO3HWYHBIA MHTEPHET-MarasuH-cknan
npepnaraeTt No AYYWWM LeHaMm:
MUKPOCXEMbI;
TPaH3UCTOPLI;
anoapl;
pPE3VCTOpPSI;
KOHAEHCATOpPLI;
MakKeTHBIEe NNaThkl;
kopnyca P3A;
TepMmoycanka
c aocraekown no Poccuu,
www.lCdarom.ru
8(495) 924-34-35
info@icdarom.ru

3apsapHasa npucTtaBka

Ang MmynabTumMmeTpa
E. TEPACHUMOB, cranuunya Beicenku KpacHoaapckoro kpas

CNonb30BaHWe AN NUTaHus MynbT-

METpa HWKENb-METaNNruapuaHOro
akkymynatopa ¢ npeobpazosartenem [1]
no3sonsieT CYWeCTBEHHO CIKOHOMUTE Ha
NOBONBHO AOPOrMX 3NEMEHTAX NUTAHWA.
0OpaHaKko akkymMynaTop BPEMS OT BpeMeHu
BCE Xe npuxoauTcs 3apsikatb. [Ana 3a-
PAOKW aKKYMYNATOPOB pa3zpaboTaHo MHO-
ro YCTPOWCTB, HO BONLLUMHCTBO M3 HWX
BECLMa CNOXHbI BCNEACTBUE CBOEWA YHW-
BepcansHOCTU. Kpome TOro, 3a HekoTo-
PLIMK HEOBXOAMM NOCTOAHHBLIA KOHTPONb,
MOCKONLKY NPW WX 3KCnnyatauuu He
WCKNIOYEHa nepe3apanka akkymynaropa,
NPUBOAALLAN K €ro Neperpesy W CHUXe-
HUKO CpoKa cNnyx0l.

Bo MHOrmx cny4aax BNonHe MOXHO
0BONTUCE NPOCTOW NPUCTABKOW, NwuTae-
MO OT 3apsgHoro yctponctea (3Y) mo-
buneHoro Tenedona. Kak npaswno, 3Y
npeacrtasnaer coboi AOBONEHO MOLLHbLIR
“ manorabapuTHelil, a B H0ALLWIMHCTBE
mMoaenen gaxe crtabunuaupoBaHHbIA UC-
TOYHWK NUTAHWA, CHABXEHHLIA 3aWMTOR
no TOKY, NOTPebnaeMoMy Harpyskoi.
BonblWwylo YacTe Bpemedn 3Y 0BbIMHO
nexut 6e3 aena, U UMEeT CMBICA HalTK
emMy DONONHWUTENBHOE NPUMEHEHWE.

KT3151
VD1 Ka5104||

Puc. 1

MNpepnaraeman nNpucTaska npeacras-
naeT coboi cTabunnaaTop HanpPaXeHWs 1
cobpaHa Ha aByx TpaH3uctopax. CHa4ana
TOK 3apsaKy paspaXeHHOro akkyMmynaTo-
pa NOCTOAHHLIA, a 3aTeM, N0 Mepe 3apsaa-
KK, YMEHLLIAETCA NO 3aKoHy, Bnnakomy K
3KCNOoHeHUMansHoMy [2], W nNpu nonHoM
3apagke akkyMynsaTopa orpaHuduBaeTcs
Ha BesonacHom yposHe. Mpuctaska pac-
cyMTaHa Ha nuTadue ot 3Y ana tenedoHa
FLY co cTtabunuanpoBaHHbIM BbIXOLHbLIM
HanpsxeHwem 5 B. PasymeeTtcs, nonon-
oyt u 3Y ppyrux tenedoHoe. Cxema npu-
CTABKW Nokasada Ha puc. 1.

Ha TpanaucTtope VT2 cobpaH perynu-
DPYIOLWMIA 3NeMEHT, Ha TpaHaucTope VT1 —
ynpaensowmin, HanpsxeHwe crabunnaa-
UMW onpenenseTcs CyMMOW nageHus
HanpaxeHus Ha guoge VD1 v Ha amuTTep-
HOM nepexoae Tpanauctopa VT 1, 410 no3-
sonseTt oboiTuck 6e3 pe3ncTUBHOroO ae-
nuTens Ha Bbixoge npuctasku. C ykasaH-
HbIMW Ha CXEME 3NeMEeHTaMK BbIXOQHOEe
HanpsxeHuwe npubAN3UTENbHO PaBHO
1,25...1,3 B. B Hebonblumx npegenax ero
MOM¥HO M3MEHWUThL, MCNONL3YA AMOALI ApY-

rMx TUNoB. Kpome Toro, Ha BbiXOAHOE Ha-
NpPAXeHWe BNMAET TOK 4HEpPe3 pe3ncTop
R2.

[na orpaHu4eHns Toka 3apankn cny-
*WT pesucTtop R3. NpumeHeHue pesncTto-
pa obycnoeneHo ero Honee BLICOKOW Ha-
AEXHOCTLIO NO CPaBHEHWIO C TPAH3WMCTO-
pom. K TOMy Xe B Cly4ae BbIX0Aa pesuc-
TOpa W3 CTPOA aKKyMYNATOP OKa3biBaeTcs
NPakTUYECKW OTKNOYEHHBIM o1 3Y. MNpu
YKa3aHHOM Ha CXEME CONPOTUBNEHUN pe-
aucTopa R3 BbIXOOHOW TOK NPUCTaBKW
orpaHuyeH Ha yposHe npumepHo 100 mA,

PaboraeT npucraeka Tak: npv noaade
MATaHWA, eCnKu akKyMynaTop paspsxeH,
TpaHaucTop VT1 3akpbiT. Pesuctop R2
onpenenseT Tok 6asbl TpaHaucTopa VT2,
KOTOPLIA HAaxOOWTCH B COCTOAHWKM HAaCbl-
WEHWA, A BIXOAHOW TOK NPUCTaBKK onpe-
OenseTcs COMpoTUMBNEHWEM pe3ucTopa
R3. No mepe 3apafiki akkymynsaTopa Ha-
npsxeHue Ha 6ase TpaHaucTopa VT1 yee-
NIUYMBAETCA W OH HAYMHAET OTKPLIBATLCA.
Mpu aTom TpaHaucTop VT2 cHavana BbIXo-
[WT U3 HACBILEHWA, @ 3aTEM NOCTENEHHO
3akpuiBaeTca, obecneymsas "3KCNOHEH-
UManbHy" BbIXOAHYIO XapakTepucTuky
NPUCTaBKM.
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Puc. 2

Mpy NONHOCTLID 3APAXKEHHOM aKKYMY-
natope TpaHaucTop VT2 3akpbiT, TOK pe-
auctopa R2 npoTtekaer 4epes OTKPLITbIA
TpaHsucTop VT1 1 anoa VD1. MNocnenqee
06CTOATENLCTBO HaknaabBaeT HeKoTo-
pble OrpaHU4eHUA Ha 3KCNAyaTaumio npu-
cTaeku ¢ pasvbiMu 3Y. [leno B8 TOM, 4TO
mHoruve 3Y, ocobeHHOo AelWEBLIX MOAEnei,
MOTyT UMETb Pa3bpoc NO HaNPsKEHWIO OT
4.6 no 9 B, 1. e. no4TK B ABA pa3a. B atom
CNny4ae BbIXOAHOE HanpsxeHwe npucTas-
Ku mMoxeTt konebatecs ot 1,2 oo 1,58,
YTO, KOHEYHOD Xe, Heponyctumo. Takxe
MOXET CYLECTBEHHO U3MEHATLCA 3apAa-
HblA Tok. B atom cnyyae peauctop R2
HYXHO 3aMEHWUTL FTeHEPaTOPOM ToKa (Npwu-
mepHo 3...5 MA), HanpuMep, Ha NONEBOM
TpaHzucTope. OcTanbHble 3NEMEHTbI OCO-
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MNpuém craTtein
Bonpocs!

PAMO Ne 2, 2015

BbIx NoAcHeHWi He TpebyioT: pesucTop R1
w ceetogvon HL1 cnyxar ana KOHTpOnA
HanpaxeHusa NuTaHua (MHorue 3Y ero He
umetoT), pesuctop R4 u mMmukpoamnep-
metp PA1 — ona KOHTPONA TOKa W CTene-
HW 3apAaKU akkyMynaTopa.

B npucrtaske npyvmMeHeHbl pe3vcTopbl
MNT, kpome pe3uctopa R3, — oOH
WMMNOPTHLIA MOWHOCTEIO 2 BT. BmecTto
KT315M (VT1) MOXHO WCNONL30BaThb
nobble TpaHaucTopel cepuin KT315,
KT3102, a Bmecto KT630A (VT2) —
nobule cepun KT630 n mowrble KT815,
KT817. B uaMeputene TOKa NPUMEHEH
WHAMKATOP YPOBHA 3anucu MB8501 ¢
TOKOM nonHoro otknoHenus 300 MkA ot
mariutodoHa. Wkany Mukpoamnepmer-
pa rpagyvpyoT, nogbupas pesuctop R4.
KoHe4yHOoe neneHve wkansl COOTBETCT-
syet Toky 100 mA. Pazweém XS1 moxer
ObITe NBLIM, passem XP1 npupértca no-
nobpate aHanoruyHbiin pasbwémy Tenedo-
Ha wnu 3Y. Bce petanu npucTaBkw CMOH-
TWPOBAaHbI Ha NeYyaTHoOW nnarte u3 gonbru-
pOBAHHOrO C OOHOW CTOPOHBI CTEKNO-
TEKCTONWTA, YEPTEX KOTOPOW Npeacrae-
neH Ha puc. 2. nata u3roToeneHa Meto-
[0M Bbipe3aHua NPOBOAHWKOB CKanbne-
nem unu pesakom. OHa pasmelleHa B
KOpnyce, CKMeeHHOM W3 noaucTupona
TOALWMHOW 3 MM, €ro BHELHWIA BWA, noka-
3aH Ha pmc. 3.

HanaxueaHne NpucTasku NPon3soaaT
B CNeAyIoLEM NOpagKe: Ha BXOf, NpucTas-
KU NOLAIOT NUTaHWE W NPOBEPAIOT Hanps-
XeHue Ha eé Boixoge. OHo fonxHO GbiTh
okono 1,3 B. PasymeeTtca, O0OMXeH cee-
TUTECA ceetoguon HL1. Ecnu Hanpsaxe-
HWE CUMBHO OTNWYAeTCs OT YKasaHHoro,
MOXHO Nonpoboeatb nNoaobparte BMECTO

KO510A auoab! apyrux cepuii unu noao-
6patb peauctop R2. 3atem BbiXxOa npu-
CTABKW 3aMblKaT aMnepPMeTpoOM Ha TOK
1 A. Ecnu ToK 3apsfikv CIWULLKOM BEMNWK,
MOXHO YBENWYWUTL CONPOTUBNEHWE PE3NC-
Topa R3. 3atem nopbopom peaucrtopa R4
yCcTaHaBnueawT CTPenky Mukpoamnep-
metpa PA1 Ha koHe4HOE aeneHve u rpa-
AYWPYIOT Wkany.

Heob6x0Q1Mo OTMETUTL, YTO LUKaNa Npu-
MEHEHHOro MukpoamnepmeTpa MB88501
HENWHEAHaA, NO3TOMY NOTPELWHOCTL W3-
MepeHus moxeT pocturate 10...12 %.
MockonbKy MUKpPOaMNEPMETP WMCNONL3Y-
eTCs, CKOpee, Kak WHOMKATOp 3apsakv

CTtabununanpoBaHHbIN 00K

nUTaHua HoyToOyka
A. BAHTEEB, B. KOHOBAJIOB, r. UpkyTck

Mpeanaraemeiii cTabuan3snpoBaHHbIA 610K NUTaHWA NpenHa3Ha-
YeH ANs CeTeBOro NUTaHns HOYTOYKOB M 3apsaAKN UX NUTUA-UOHHbBIX
aKKymMynaTopHbix 6aTapei, a Takke CBUHLOBO-KMCNOTHbIX BaTtapen
6nokoB 6ecnepe6oiHOro NuTaHus. B ycTponcTBe npenycMoOTPEeHO
nepeKknYeHne BbIXOAHOr0 HanpPsXXeHUs B 3aBUCUMOCTH OT TUNa M
HOMMWHANBHOIO HANPSAXEeHWU aKKyMynsaTOpPHOA 6aTapen.

apanka rnyboko paspsXeHHOW akky-

mynatopHoW Gatapew HoyTtOyka He
BCErna BO3MOXHA NO NpuduHe cpabathbi-
BaHWA BCTPOEHHOW B Hatapelo 3awuThbl.
Paabopka HEKOTOPbIX NOAOGHBIX akKymMy-
NATOPHbIX BAOKOB NOka3ana, 4To BCe ane-
MEHTbI UCMNPAaBHbLI, MMKPOCXEMa, BbINON-
HAWAA GYHKUMIO 3aWKUTE, HE NOBPEX-
pena.

B Takux cny4anx BO3MOXHa npeasapu-
TeneHas 3apaaka 6arapev npsmeiM Noa-
KAKOYEHWEM 3apAOHOIrO YCTPOWCTBA K aK-
KYMyNATOpaM B8 COOTBETCTBYIOWEN no-
NAPHOCTY B 00X0A y3na 3awmTbl.

MopoBHan cuTyaurs y MeHn NpoM3oLL-
Na ¢ HEUCNPaBHbLIM HOYTOYKOM, aKKyMyns-
TopHan Harapen KOTOPOro NONHOCTLIO, 3a
roa, paspsaunace. MNocne pemMoHTa HoyT-
Oyka npeanaranock KyNuTb HOBLIN aKKy-
MYNATOPHLIA BNOK B3ameH Bblleawero
W3 CTPOS, NOCKONLKY WTATHOE 3apsaHoe

ycTpoicTeo HoytGyka (AD 82000, 19 B,
1,58 A) barapew 3zapsxaTb "0OTkasbiBa-
noce”.

MNossunace woea paspaboTtate camo-
[EenbHOEe YCTPOWCTBO ANA 3apAaKv akky-
MynATOpHOW BaTtapew. Takoe yCTPOWCTBO

aKKyMynsaTopa, MOXHO Boobule oTkazatb-
CA OT YWCNOBOW rpagywpoBKW, 3aMeHWB
€€ UBETOBOI: YHaCTOK MEXay HYNEeBbIM W
nepebiM AeneHMaMi wkansl (puc. 3) 3a-
KPaLWBAIOT 3ENEHLIM UBETOM, MEXay OT-
metkamu 70 1 100 MA — KkpacHbiM, OC-
TanbHYK YacTb WKanbl — Xentoim. Cre-
AYeT OTMETWUTb, 4TO NoaobHbie Npubopsl
BbINYCKANWCh C CaMbIMI DA3HbIMIK LUKANa-
MU, B TOM 4YUCAE B BUOE LBETHbLIX CEKTO-
POB WAW MNOCTENEHHO pacLuWpRIoWencs
nonockl. B nopobHbix cny4asx ynobHo
WCMONL30BATL YXE WMEIOLLYIOCH LUKANY,
NPOCTO Nepenucae Ha Hel unudpbl MK
3aKPACUB YXKE FrOTOBLIE YHACTKW.

lNpucTaska akcnnyatupyeTca yxe 6o-
nee rofa coBMECTHO ¢ npeobpazosarte-
nem [1] v HW pa3sy He Bbi3Bana HWKaKWX
HapeKaHwi.

NNTEPATYPA

1. lTepacumor E. MMpeofipasosatens ana
nuTaHus uMdpoBOro MynbTUMeTpa. — Pagwo,
2014, Ne 9, ¢. 20, 21.

2. Dopodees M. BapuwaHT 3apagHoro
yCTpoicTea. — Pagwo, 1993, Ne 2, ¢. 12, 13.

Or pegaxkymn. Hanpaxexns 1,25...1,3 B
yKa3aHHOIo B CTarbe, HeQOCTaTONHO A4ng Non-
HOHM 3dpPROKW HHUKEE erannrugpuiaRoro
akkymynaropa. Hrobsl nonHOCTLIO 33PAAWTH
TaKkoW akKyMmymsarop, Tpedyercs HanpsaxeHue
1,38... 1,45 B (8 3aBNCHMOCTH OT KOHKDETHOIO
akaemnnapa). Ana aroro auog KA5104 (VD)
MOXHO 3aMeHuThL A 19-TpEMA Auogamu
Wortkn, Hanpumep INS817, nnu pesncTopom

noaoOpae ero conpoTraneHue

Obino cobpaHo, U Nocne ero NPUMEHEHUA
HaTapes Ha4ana 3apaAXaTbCH B LUTATHOM
pexume.

3apsaHoe yCTPOWCTBO COAEPXKUT CTa-
BMNN3UPOBAHHBLIA UCTOMHUK MUTAHWA C
BbIXOAHBIM HANPAXEHWEM W TOKOM 3aLln-
Tbl B COOTBETCTBUMN C MACNOPTHBIMU AaH-
HbIMUW aKKyMynaTopHOWM BaTapewn HOyTOY-
Ka.

CeroaHa NPOMbILNEHHOCTE BLINYCKaeT
LUMPOKYH NUHENKY MWKPOCKEMHBIX cTabn-
N3ATOPOB HanNpPsXEHWA Kak perynupye-
MbIX, TaK U Ha GUKCUPOBAHHOE 3HaYeHue,
UMEIOLLMX BECbMAa BLICOKWME NapameTpsl.
OpHako y BONBLIMHCTEA M3 HUX MaKCW-
ManbHbI TOK Harpy3kyv He npesbiluaer
1,5 A. MNoatomy BbING NPUHATO peleHue
caenats Baok NUTaHUA HOYTBYKa HA OCHO-
BE MWKpPOCXeMbl cTabunusatopa Hanps-
KEHWSA C YMOLUHAOWAM pErynnupyiowmm
TPaH3UCTOPOM.

DA1 KMI403EH4A HL1 AN3076M
C4100MK%25B 71 kT820A
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OcHOBHbIe
TeXHMYecKHe XxapaKTepucTuKn

HomMuHanbHOE HanpsaxeHue

CETNER 1 svson s mnrs e iR 220
MNoTpebnaemas MOWHOCTL, HE

OONEE, BT . vrviviwwsmmimammsmims o 60
BeixonHoe HanpsxeHwe, B .. ... .. 12/19
MakcumanbHblil TOK Harpysku, A ... ... 2
Tok 3amblkaHwa BeIxoaa, A . ......... 0,5

Cxema Bnoka nutaHus HoyTByka noka-
3aHa Ha puc. 1. OH conepxut TpaHchop-
matop T1 ¢ anemeHTamm kommyTauum SA1
v 3awmTel FU1, RK1. C BTOpWYHOA 0BMOT-
KK TpaHchopmarTopa nepemeHHoe Hanps-
xeHwe 24 B nogaétca Ha AMOAHLIR MOCT
VD1, ¢ KOTOpPOro nocne BbiNPAMIEHWA W
CrAaXunBaHna Nynbcaumnini KOHAEHCATOPOM
C1 noctynaetr Ha crtabunusatop DA1 wn
perynupylowmia TpaHauctop VT 1. KoHpeH-
catop C2 ycTpaHAeT BbICOKOYaCTOTHbIE
NOMEXH, NPOHMKAKLWWE U3 3NEKTPOCETH B
Harpysaky.

MNockonbky B CEpUUM  MUKPOCXEM
KMM403 otcyTcTeyoT Nnpubopsbl C BLIXOA-
HbiM HanpaxeHwem 19 B, npumeHeHa
MUKpOCXemMa Ha HOMWHaNLHOE Hanpaxe-
Hue 12 B, a roneTopgobaska opraHn3osaHa
nogkniodeHnem crabunutpoHa VD2 c
HanpaxeHuem ctabunuaauwm 6,8 B B uens
BbIBOAA 6 Mukpocxemsl. Tok cTabunnTpo-
Ha 3a0aéT peaucTop R4. Buiknwuatenem
SAZ2 nepekn4atT BbiXOOHOE Hanpaxe-
Hue ¢ 12 B, koraa KOHTakThl BbIKNKOYaTENS
3aMKHYTHI, Ha 19 B, korga oHu pasomkHy-
Tel. B HebonslWwux npegenax BouIXOOHOE
HanpsxeHue Bnoka NUTaHust MOXHO pery-
nupoeartk peanctopom R1.

CeeToguop HL1 kpacHoro ugera cee-
YEeHWA MHOWMUWMPYET Hanu4yne HanpsxeHna
Ha BbIxoge Bnoka NuTaHuA.

6om BapwaHTe eé yc-
TaHaBNMBawT Ha Ten-
NoOOTBOA pasmepammu
55x30 mm. TpaHauc-
Top KT829A mMOXHO
3aMeHnTb nbsiM K13
cepun KT8108 wnm
uMnopTHeIM - C3461,
ero TakKe pasmewlanT
Ha TennooTBOAEe pas-
mepamu 100x30 mm.
AuvoaHslia MOCT
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OpYrvum, paccyYvTaH-
HbIM Ha NPAMOR TOK
Bonee 2 A u obpaTtHoe
HanpsaxeHwe He meHee
100 B.

B aBtopckom Bapw-
aHTe B Dnoke nuTaHua
npuMeHéH TpaHcdop-
marop XL15-P-EC. Ero
MOXHO 3aMeHWTb Ha
TH-46, 4eTbipe BTO-
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Bce anemeHTsl yCTPOWCTBA, 3a WCK-
NOHEHWEM BbIKNKOYaTenein, TpaHchopma-
TOpa ” 3NEeMEHTOB 3aLnThl, CMOHTHUpOBA-
Hbl HAa nnate w3 GONLrMPOBaHHOIO C
OfHOW CTOPOHbI CTeknoTekcTonuTta. Eé
4epTEX NoKasaH Ha puc. 2.

B ycTpoicTBE NpUMEHeHb! NOCTOAHHBbIE
peancTtopel C2-29, MNT-0,25, nepemeH-
Hblin — CIM-3-23. OkcnaHbie KOHpEeHcaTo-
pbel — MMNOPTHBIE, C2 — Kepamu4eckunia
K10-17.

Mukpocxema KMM403EH4A zamenu-
Ma aHanorwdHoi m3 cepun K403, B nio-

Bnok nutaHua nasnbHUKa
Hanps>XxeHuem 36 B

C. YEPHOB, r. Camapa

B cTtatee onucaH UMNYAbCHbIA 610K ¢ HOMWHA/IbHBIM BbIXOAHBLIM
HanpsaxeHuem 36 B ana nuraHusa Harpy3sku mMolHocTeio go 25 Bt. B
yCcTpo#HCcTBEe npegycMoTrpeHa BO3MOXHOCTbL OnepaTuBHOro nepe-
KMI0YeHns Ha BeixogHoe Hanpsxevune 29 B. B aBTOpcKOM BapuaHTe
6510k MCnonb3yeTca 4N NMUTaHWA HU3KOBONILTHOIO NasfibHUKa, oAqHa-
KO ero MOXHO MPUMeHATs ANa Mo6oi Harpy3ku coOTBeTCTBYIOLEH
MOLYHOCTHU, paccYUTaHHOMW Ha HanpsaxeHne 36 B.

erogHs ons paboTel ¢ COBPEMEHHO

MWKDOANEKTPOHWKON LUMpOoKoe pac-
npocTpaHeHue nony4mnu manorabapur-
Hble NasnbHWKKW, paccHUTaHHbIe Ha Hanp\-
xeHue 0T 6 0o 36 B. ina paboTtbl ¢ HAMUK
HyXeH OTaenbHbIn Bnok nutanua. “Knac-
cuyeckue” BNoku ¢ ceTeBbiMu TpaHchop-
MaTopamu AOBOMLHO rPOMO3AKN, B TO Xe
BPEMS HECNOXHO CamMOMy W3roToBWTb
0BpaTHOXOAOBLIA MMNYNLCHBLIA MCTOYHWK
nutaHua (MWUMM) ¢ npumeHeHnem coepe-
MEHHOW anemeHTHon Bazoi.

Mpepnaraemelil BapnadT Bnoka nura-
HWA paccunTad Ha paboTy ¢ nasnbHUKamm
c pabouum HanpsxeHwem 36 B v mow-
HOCTBIO Ao 25 Br. B ycTponctee npeny-
CMOTPEHO CTYNEHYaTOe CHVKEHWE Hanps-
KEHWHA NMUTAHWA nasneHWka 0o 29 B, 4to

COOTBETCTBYET CHWXEHWIO MOWHOCTK Na-
AnbHuka ao 70 %.

OCHOBHBIE
TeXHNYeCKMe XapaKTepucTUKN

NHTepBan BXOAHOMrO Hanpsaxe-

e, B 180...250
HomwuHanbHan 4actoTa npe-

obpazosBaHua, kKl ... 100
HomuHaneHOEe BbIXOOHOE Ha-

npaxexue, B ................... 36
ToK HArPY3KM, A . .. ..o 0...0,7

Bnok nutaHwa BO MHOMOM NOBTOPAET
onucaHHblii panee WWM gna nasnbHuka
HanpsaxeHuem 6 B B ctatee "Bnok nuta-
HWA HW3KOBONLTHOrO NAasNbLHWKA MOUL-

$13e00 ) 4
K

puyHBIE OOMOTKM MO
6,3 B naTok 2,38 A ko-
KR1 TOPOro COEAMHAKDT MO-
cnenoBaTensHo, N Ha TpaHchopMaTopsI
cepuin TMM, TC, BTOpwYHbIE 0BMOTKM
KOTOPLIX WMET Hanpsaxenwe 24 B npwm
TOKe Harpyaku 2 A.

Ons nposepkn K Beixoay Bnoka nura-
HWS NOAOKNIOYAKT HArpyaky, Hanpumep,
namny HakanueaHWA Ha HanpsbkeHwe 24 B
mowHocTeo 50 BT, u peauctopom R1 ye-
TaHABNWBAKOT BbIXOAHOE HanpsaxeHwe 19 B.
MNpu 3apagke akkyMynaTopHbix Batapei
ATUM PE3MCTOPOM BLICTABNAIOT 3aPALHLINA
Tok. [lnsi KOHTPONS B NMAKCOBYK Lenb
BKNKOHAIOT amnepmeTp Ha S A,

HocTeto 18 BT", onybnukoBaHHOW B
"Pagwo”, 2014 r., Ne 12, c. 27—29. MNpwn
NoBTOPEHWK NpeanaraeMoro ycTponcrea
N BO3HMKHOBEHWMW Kakux-nubo BONPOCOB
PEKOMEHOYI0 03HAKOMUTLCA C 3TOIN CTaTk-
€1 1 yKazaHHOW B Hell NUTEepaTypon.

Ha pmc. 1 nokasana cxema MAM pns
naaneHuka. OcHoBa ycTpoWcTea — crne-
uManuanposaHHana Mukpocxema TOP224Y.

MWN cobpax Ha neyaTtHoOW nnate wu3
GONbrMpoBaHHOro C OAHOW CTOPOHGLI
CTEKNOTEKCTONUTA TONWMHOR 1,5...2 MM,
Eé 4yepTéx nokazaH Ha puc. 2. C uensio
yMeHblUeHna rabapuTtoe B ycTpoucTee
npuMeHeHbl MMNOPTHLIE OKCMOHBIE KOH-
peHcatopel. Konpencatop C5 — kepa-
MWYECKWMIA N NNEHOYHBLIA Ha HOMW-
HanbHOE HanpsxeHwe He mexee 400 B,
ocTanbHble — KepaMWU4ecKue Ha Hanps-
xeHwe He menee 50 B. [Opoccens L1
HamoTaH Ha GeppuTOBOM MarHMTOnNpo-
Boge "raHtenesupHoi” dopmbl pasme-
pamut 9x12 Mmm 0T HeucnpasHoro 6noka
NUTaHWe NEpPCOHaNbHOro KOMMbLTEPA
npoeogom M3B-2 0,25 po 3anonHeHws.
Apoccens L2 HamoTaH Ha $heppuToBOM
cTepxHe anameTpom 6 1 AnuHoR 15 MM u
copepxut 14 enTtkoe nposona N3B-20,7.
Oba ppoccens ycTaHOBNEHbI NepneHau-
kynapHo nnate. O pekomeHpauvax no
BO3MOXHOW 3ameHe NpUMeHEHHbIX aeTa-
neﬁ TAKXE MOXHO 03HAaKOMWTECH B BbilUe-
YNOMSHYTOM cTaThe.

Mukpocxema npeobpazosatens ycTa-
HOBNEHa Ha TENJOOTBOA M3 NUCTOBOW
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Meaun TonwwuHon 1 mMm. MNpumeHedne mean
NO3B0OMWNO BECLMA NErko N3roToBuMTL Ten-
NOOTBOA, C MAKCUMaNbHOW NOBEPXHOCTLIO
oxnaxgenns Gnaropgapa rubkocth marte-
puana. O ¢popme 1 pasamepax TennooTeoaa
MOXHO CYOWTb NO BHELWHEMY Buay nnathb
YCTPOWCTBA, NPeACcTaBNEeHHOW Ha prc. 3.

YcTtpoucteo cofpaHo B kopnyce
BOX-KA12 paamepamu 90x65x35 mm. na
oxnaxpeHua B KOpnyce BbiCBEpNeHsbl
OTBEPCTUA.

BolknioyaTtens NUTaHWs PacnonoxXeH Ha
BEPXHEWN KpbIlLKe, CBETOAWOAbI YCTaHOB-
neHbl Ha OTAeNnbHON Hebonblol nnate w

& XS1
VD1 L11,5mMH L2 3,5 M
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NPUKNEEHbl K KPbILKe.
Ceetopguop HLZ2 — ae-
NEHOro UBETa CBEYEeHWS,
HL1 — kpacHoro, nocnef-
HWIA BkNKO4YaeTca nepe-
knioyatenem SA2 npu yc-
TaHOBKEe nocnenHero B
PEXUM NOHWMKXEHHOrO Bbl-
XOAHOrO HanpseKeHun.

B WM npumeHeHbl
roToBbie u3genus: nepe-
kniowatens SA2 — B1550
(SS8) MMNOpPTHBLIR OBWX-
KOBLIA Ha ABa NONOXEeHWA




rOPM30HTANBHOTO WUCNONHEHUA. Pasbém
nutanma XP1 — Bunka RF-180S Ha Bnok,
yrnoeas aByxkoHTakTHas 250 B/2,5 A, eblI-
XOAHOM pa3bém — NATUKOHTaKTHBIA DINS
Ha nnaty. Belkniovatens nutadna — SC719
(SMRS-101), 250 B/1 A unu aHanorud-
HBIA.

TpancdopmaTtop npeobpa3osatens
cobpaH Ha LLI-0bpa3Hom marHuTonposoae
E30/15/7 paamepamu 30x30x7 MM C kap-
Kacom B HW3KONPOMhUNEHOM MCNONHEHWKU
13 beppuTa, NPeanoNOXMTENLHO, NPOHW-
uaemocteio 1500...2000. Komnnekt w3
Kapkaca v marHutonposoga npwobpetan-
Csi B Maraaude, roe TouHan nHpopmauuns o
napametpax ¢epputa otcytcTeyet. [lo-
aTomy, Kak u B [1], A 3apancs 3Ha4yeHnem
WHAYKTUBHOCTW NEepBUYHON 0OMOTKW B

1300 mklH 1 cHadana HamoTan npobHy
obmoTky. MNMocne uamepeHns MHAYKTUBHO-
CTH, C YH4ETOM 3a30pa no kpasm 8 0,2 Mm,
Obin Npov3BenéH nepepacyér Tpaicdop-
martopa 1 Nnoay4eHsl cnegyioulMe ero na-
pameTpbl: nepsuyHas obmoTka (1) conep-
#*uT 82 BuTka nposoga N3IB-2 prameTpom
0,38 mm; obmoTka ceaam () — 10 BuTkOB
nposopa MN3B-2 0,15; sbixoaHan 0bmoTKa
(Ill) — 36 BuTkoB npoeopa N3B-2 0,7. B
KpanHnx KepHax Mardutonposopa ycTta-
HOBNEHBI HEMArHWTHBIE NPOKNagkK TOA-
wwHoi 0,2 mm. WMHOraa MarHMToNpoOBOAL!
yXe WUMeIoT rOTOBBIM 3a30p, Torpa npo-
KNagku He HyXHbl. Bce 0BbMoTKI n3aonmpo-
BaHbLl Opyr OT Apyra ABOWHLIM Cnoem
nonuacUPHO M30ONALMOHHON neHTbl TEA
5K5, KOTOpYH MOXHO 3aMEHWTL NakoTka-

UcnbiTaTenb akKyMYyJISTOPHbIX

GaTapen nopTar
pagunocTaHuum

MBHbIX

C. TOMWJIOB, r. JlecHovi CBepanoBckosi oon.

abotan wWHXEeHepoMm CBA3W, A CTON-

KHYNca co cnepywowein npobnemoi.
Ha npeanpuatuu, roe 8 paborai, B 3KC-
nnyaraumm HaxooAaTCA HeCKONbKO OeCAT-
KOB NOPTATMBHBLIX pagwocTaHumin, OHu
ykomnnekToBaHsl Ni-Cd, Ni-MH vunu Li-ion
aKKYMYNATOPHLIMKU BaTapesmn Hanpsxe-
Huem 7,2 B. BuiBaet Tak, 4yto TpebyeTtcs
OUEHUTE DaKTUYECKYID EMKOCTb 3TMX
BGatapeir, a obopynosaHva Ona ATOro He
npeaycMoTpeHo. [ns pelweHns 3Toi npo-
Bnembl A paspaboTtan n M3roTOBUA UCNbI-
Tatenb akkymynaTopHeix Oataped Ha
ocHOBe mukpokoHTponnepa PIC16F688.

Mol BaTapen, NO3ITOMY BHELHWA NCTOM-
HUK nNUTaHua emy He Tpebyetca. Y100l
nposepuTb BaTapew, [OCTaTOYHO NPOCTO
NONOXWTb €€ KOHTaKTamK BHW3 Ha yCT-
poitcTBo. Paapsaka Ha4HETCH aBToOMaTu-
vyeckn. B cny4ae, ecnn Barapes He 3aps-
KeHa, Nnpubop BbIBEOET Ha WMHAWKATOP
Tpebosanwe: "3apaguTe Gatapew”. Huka-
KWX OpraHoB ynpasneHws W BeikNoYate-
Nen He NPeayCcMoTPEHOo.

B npouecce pa3psgku yCTPOWCTBO
eBulfaeT Ha XKW Tekyuwee sHavyeHue Ha-
npskeHus Batapewn. B koHUe pa3paakn Ha
WHAWMKATOP BbIBOAUTCA EmKOCTL DaTtapeu

HBIO MW APYrUM W3ONAUMOHHBIM MaTe-
puanom obwen TonwwmHon 0,1 mm. Mocne
okoH4YaTensHoi cbopku cnegyeT npoee-
PUTL MHOYKTUBHOCTL NEPBUYHOM 0BMOTKW.

MNpw nNepeom BKAKHYEHWKU HeoBxoaMmMo
BMECTO nnaekoi Bctaeskn FU1 vcnoneso-
BaTb Namny HakanueaHWa MOLUHOCTBLIO
40—60 BT. 310 136aBUT OT BO3MOXHbIX
HENPUATHOCTEN.

Mocne okoH4aTensHoi cbopku Gnok
nutaHua Bbin MCNbITaH C nasanbHWUKamm
mowHocTeio 10, 151 25 BT. B nocnegrem
cnydae BHyTpeHHero obbéma kopnyca
oKasanock HegocTatodHo Ans addek-
TUBHOIO oxnaxaerHns. MNpuwnoce Ana na-
ANBHWKA MOWHOCTLID 25 BT npumeHnTb
NPUHYQWUTENbLHOE OxnaxaeHue OGnoka
(puc. 4).

Tparnawctop VT1 nocne HavYaneHOW
KOHUrypauum BblBOOOEB MWKPOKOHTPON-
nepa OTKPLIT U COeOWHAET 3aTBOP TPaH3n-
cropa VT2 ¢ obwmm nposoaom. Mpu ycra-
HOBKE Nporpammoin Ha esisoge RAS mMuk-
POKOHTPONAEpa HW3KOro YPOBHA LUEnNb,
coeAuHALWAan 3ateop TpaHauctopa VT2 ¢
0BWMM NPOBOAOM, PA3MLIKAETCA, Yem
BKMIOYEETCH WCTOYHWK CTabMNLHOro TOKa
paspaaku.

Paawvém XP1 umcnsbitarens wucnonebay-
eTCA TONbKO OnA nNporpaMmminupoBaHwg
MWKpOKOHTpONnepa. HanpsxeHne baTa-
peun NopaéTca Ha Bxon aHanoro-uwdpo-
Boro npeobpa3oeartens (BoiBop AN3
MWKPOKOHTPONNEpa) 4epe3 pe3aucTus-
Helil genutens R6R7. Mopbopkoin pe-
ancTtopa R8 ycraHaenvealT ONTUManL-
HYlO KOHTpacTHOocTe XKW, Bmecto cee-
Toamopa HL1 MOXHO yCTaHOBWUTL NLE30-
INEKTPUHECKUt nany4aTens 3eyka CO
BCTPOEHHbIM reHepaTtopom. B atom cny-
4ae AN\ YCTaHOBKW HYXHOW rpoMKOCTM
3Byka npuaétcs nogobpaTte pesucTop
R10.

DA2 T o & B
Xs1 LM2940CSX-50 _, youp 1DD1 B < é o
1 syl 1
§+ _L - c4 1 2\ 3 4 AR R9 Hes
g =S 2 e e —— WH0802A
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MpuHUMN aeAcTBUS MCNbITATENA OCHO-
BaH Ha paspaake akkymynaTopHon Bara-
pen GUKCUPOBAHHBIM TOKOM C M3MepeHn-
eM e€ NPoaoNKVUTEeNBHOCTH U NOCNenyo-
WKm  BelHMcneHnem eémkocTtun. MHdop-
maums 0 émkocTi BaTapew BeIBOAUTCS Ha
KKN.

WeneiTatens He 3apsAxaeTr, a TONbKO
pa3spsxaeTt Gatapeio (3apanka Npowaso-
AWTCA B LUTATHOM 33pSAAHOM YCTPOWCTBE).
OH nWTaeTcs HanpaxeHWem nposepse-

B MUNNnamMnep-4acax v Muraer KpacHbIi
cBeToaAnoa.

Cxema wvcnbiTaTens nokasaHa Ha
puc. 1. Ha nonesom Tpanauctope VT2 n
onepaunoHHomM ychnutene DA1.1 cobpaH
WCTOYHUK CcTabUNbLHOro TOKAa, KOTOPbIA
MOXHO PErynMpoBaTh NOACTPOEYHLIM pe-
3uctopom R3. NMocne cHopkn ncneiTaTens
HeobxoauMMO YCTAaHOBWUTL 3TOT TOK pas-
HbiM 1 A Kak MOXHO TOYHee, OT 3TOro 3a-
BWUCUT TOMHOCTb NOKasaHuin npubopa.

NuHeliHbin ctabunuaatop LM2940CSX-
5.0 MOXHO 3aMEHWUTB APYrM C BhIXOA-
HEIM HanpsxeHwem 5 B 1 ¢ mansim gony-
CTUMbIM NageHemMm HanpsxkeHna Mexay
BXOAOM W Bbixoaom — He Gonee 0,8 B.
Hanpumep, Kb 1158EH501A. Tak kak cra-
Gunuaatop paboraer ¢ HebonbwUm
TOKOM Harpysku, Tennooteon He Tpeby-
eTcs.

MukpokoHTpONnep BKNOHaeT paspag-
HBI TOK MMNYNbLCAMW ONUTENLHOCTBH
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OpHako He CTOUT ye-
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4 c. Nayabl Mexay HMMK pasHbl 2 ¢. Takoin
PEXUM PaspRaKKM akkymynaTopHoin bata-
pen WMUTUPYET peanbHble YCnoBwua eeé
paboTbl. Mpu BKNOYEHHOM pPaspsoHOM
TOKe HanpskeHwe Ha baTapee namepseT-
CH W CpaBHWBAETCA C NOPOroBbLIM 3Haye-
Huem 6 B. Korpa oHO AOCTUraeT ykasaH-
HOro nopora, paspapgka Gatapewn 3akaH-
YWMBAETCA W NPOU3BOANTCH NOACHET ee
EMKOCTH.

KOHCTPYKTMBHO yCTPOMCTBO cOBpaHo
Ha MEeTannMYeckol NnacTvHe, B KOTOPOW
BbIPE3aHO OTBEPCTWE Nop Nnarty M3 u3o-
NAUMOHHOr0 Matepvana C NPYXWHHbIMK
KOHTAKTamu (pasbémom XS1, cornacHo
cxeme Ha pwc. 1). Mnarta 3akpenneHa c
0BpaTHON OTHOCWMTENBHO AKKYMYNATOP-

HOit BaTapen CTOPOHBLI NNACTUHBL W CRy-
KUT ANA coeguHeHns BaTapeu ¢ ucnbiTa-
Tenem.

Ha Toi xe nnactuHe ycTaHoBNeHbl Aoga
MeTannauyeckux yronka, obpasylowmx no-
cafoYHOe MEeCTO Ang npoesepaemoir 6aTa-
pew. lNocne ycTaHOBKW €€ 3akpennsaiT
YIPYroi pe3nHoBoM IEHTON, 4T0 obecne-
4YMBAET HafEXHOE COEOMHEHWE C KOHTAK-
Tamw Ha nnarte.

YepTéx ne4aTHOW nnaTtel YCTPOMCTBA
1 pPacnonoxeHwus AeTanein Ha Heil noka-
3aH Ha puc. 2. 37a nnara Takxe 3akpen-
neHa Ha ynoMAHYTOW Bbille meTtannuye-
ckow nnactuHe. lNoneeoi TpaH3ncTop
VT2 cHabxeH TennooTBOA0M, PACCHNTAH-
HbIM Ha paccenBaemyd mMowHocTs 8 BT

TaHasnueate  3TOT
TENNOOTBOA, CNWLL-
kKoM Gnn3ko oT npo-
gepsemoin Batapew,
yToBBl OH HEe Harpe-
Bas €€ BO BpEMA pas-
o4 ) pAakn.
o= WHawnkaTtop HG1
o= 14 3aKPennsaT Ha Me-
Tannu4eckoW nnac-
o113 | 5 TUHE PAROM C noca-
G1=12 T OO4YHBIM MEeCcTOM Ans
;::"5 = aKKyMyNaTopHoi Ha-
o> Tapen U COeavHRioT
ero ¢ ney4arHoW nna-
o2 J TOW NpMbopa XryTom
M3 NeBATH NPOBO-
[DoB.
Or pegakumn. Dain nevarHod nnars B
thopmare Sprint Layout 5.0 v nporpamMmmMa Muk-
POoKOHTRONNEPa HMenTCH no anapecy

ftp://ftp.radio.ru/pub/2015/02/testerAB.
Zip Ha Hawem FTP-cepeepe,

NepexogHuk USB-GPIB, nonHo-
CThi0 COBMECTUMBIA ¢ 823578 Agilent.

LlenHa — 21 ThiC. pyb.

www.signal.ru

Ten. (495) 788-40-67

CVNCTEMbBI OXNAAKAEHWYI

KOMMNBbIOTEPHOWM TEXHWKW

Mocksa, (

NAMAENVIE MU

HacToAbHBIE BEHTUAWPYEMBIE NOACTAB

CTOABLI AASI HOYTEYKOB

www.pcshop.ru

OXAAKAEHVNE KOMNOHEHTOE NK

KyAepsi AASI KOPNYCOB, NPOLeCCOpOs, BUABOKSPT,
KECTKUX ANCKOS, HunceTos, 12/24/220 BoALT,
TepMOoNacTa AASI PAAMATOPOB W KYAEPOB

KA

BEA0KW NTUTAHWS NIK

Pa3aAn4Has MOLLHOCTEL U ANaMETP BEHTUASITOPOB

PasAndHble hopM-dakTopsl, € BM 1 6es 61

USEB BEHTUASATOPL!

HacToabHble, € LED-NnoAcBeTKOM, AAS HOYTDYKOB
BHEIWHWME KOHTEVMHEPLI AASI HDD

BeHTuAMpyemMeie, pa3an4HHbiil useT kopnyca




Yacbl Cc u3aMepeHuem
MeTeonapamMmeTpoB
n uurtepdpencom Ethernet

B. THUTUEB, r. XXeneaHoropck KpacHosipckoro kpas

B NOK MHAMKAUKMKW NOCTPOEH Ha AuC-
KPETHBLIX CBETOAMOAax, 0bpasylowmx
"cemuanemeHTHbie" naobpaxeHua undp.
Kaxablit ero paapag BeINOMHEH NO CXeme,
NoKasaHHO Ha puc. 6. NpyUMeHeHbl MUK-
pocxembl TPICEB595DW — dyHKkumno-
HanbHbIE aHanoryM LWWPOKO pacnpocTpa-

B paccmaTpwBaemom cny4ae Hanpsxe-
HWe NUTaHusa MoxeT BbiTb 0T 24 go 27 B,
eCnn MCNOMbL3YINTCA CBETOANOAL!I KpaCHO-
ro, XEnToro Mnu 3enéHoro uBeTta ceeve-
Hua, unu 36 B ona Benoro ueeta. Ha
pwc. 7 ykasaHbl HOMWHANbI OrPaHU4MBaK-
WMX TOK Pe3NUCTOPOB ANA XKENThIX CBETO-

B anemenTe H ogHa rpynna ceetoano-
nos (HL1—HL8) obpazyet pBoetouune,
paspensiowee paspaasl, a Btopas (HL9—
HL12) — pecatuunytio 3anaTyio. B 3asucu-
MOCTW OT XapakTepa BblIBOAUMOW Ha MHOW-
KaTop MHPOPMALIMKM MOXHO MCNONL30BATL
NIOBYID N3 HKX.

MonHas cxema 4YeTelpexpaspaaHoro
MOAYNA uHAuKauMKu (B 6NoKe ux mMoxeT
ObITb  HecKonbko) w3obpaxeHa Ha
puc. 8. Casurosbsie perncTpsl paspaaos
B HEM COeAWHeHbl NOCNefoBaTeNnbHO.
Moatomy koA, noctynawwuic ot Bnoka
ynpaenexva no nuHvk D-IN passéma
XP1, moxeT BbiTb AOCTATOYHO ANMHHBIM
ONA 3arpy3kn B PerncTpbl BCEX YeTbipex
paspsnoB. bonee TOro, Takme mogynu
ONS YBENWHEHWA pPaspagHOCT MOXKHO
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HEHHbIx 74HC595, umeowme YMOLHEH-
Hble BbIXOOL! C OTKPBLITBIM CTOKOM. 3One-
MeHThl Umdp obpazosBaHbl rpynnamm co-
eOWHEHHBIX NOCNEeNoBaTeNLHO CBETOAWO-
nos (puc. 7). 310 cHUXaeT npoTekai-
WMIA Hepes BbIXOAHLIE TPaH3NCTOPb! MUK-
pocxem Tok. OfHAKO Takoe pelleHne Npu-
BOAWT K HEOBXOAMMOCTW B NOBLILLEHHOM
HANPsAXeHWn NUTaHuA, KOTOpPOoe O0NXHO
ObITE HE MEHEE CYyMMBI NAAeHWIA Hanps-
KEHWA HA CBETOAWOAAaxX CamMOl ANVHHOW
WX Lenu.

OxoH4aHme.
Havano cm. 8 "Pagno”, 2015, Ne 1

avopoe SAY4AUDO4 W HanpsxeHwa nura-
Hua 27 B. NMpumeHns apyrve cBeToanoab!
WA M3MEHWB HaNPAXEHWS NMUTAHWA, 3TK
Pe3ncTopbl NPUAETCH NoaobpaTb 3aHOBO,
4T06bI 0BECNEYNTL OAWHAKOBYIO APKOCTL
CBEYeHWA BCEX rpynn CBETOaMOA08.

Kaxabin 13 anementos A—G anA
NOBBIWEHWA HAJEXHOCTW COCTOUT U3 OBYX
COEAWMHEHHLIX NapannensHo rpynn cBeTo-
avonos. B cnyyvae oBpbiBa B OfHOM K3
CBETOAMOA0B NOracHeT Nulb 0fHa rpyn-
na, HoO BTOpas NPoAonXuT pabotaTe u
BO3MOXHOCTL Ge3ownboyHoro BOCNpus-
Tua otobpaxaemon wHgopmauum byner
coxpaHeHa.

coeauHATbL NOCNenoBaTensHo. ns atoro
euixon D-OUT npepbigywero moayns
coepuHaT ¢ Bxoaom D-IN cnepyrowero.
Crabunutponsl VD1—VD3 — 3awmtHbie.

Kpome pa3pagos, NOCTPOEHHbIX NO
pPAacCMOTPEHHOW paHee CxeMe, Moaynb
WHAWKAUMW COOEPXKWUT UMNYNLCHBIA Npe-
0Bpa30oBaTent HANPAXEHWA, MNOHWXAK-
wwmi ero ¢ 27 po 5 B. OH nocTpoeH Ha
mukpocxeme DA1. Ero BbixogHOE Hanps-
KeHue NUTaeT perncTpel CABUIra Kaxaoro
paspana, a Takke noaaércs Ha Bnok yn-
paBneHnA Yepes KOHTaKT 4 paavéma XP1.
Ecnu npuUMeHnAeTca HecKONbKo Moaynewn
MHAUKaUMKM, To wx uenn +5 B mexay
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189 x 2

Puc. 9

coboin He coeguHAoT, a BNOK ynpaBneHus
NWUTAKT TONLKO OT OOAHOM U3 HKX.

KOHCTPYKTUBHO MOAYNL WHAWKALWW
BbINOMHEH HA OAHOCTOPOHHEN NevaTtHOn
nnare. YepTéx ne4yaTHbIXx NPOBOAHWUKOE eé
nonoevHel M306paxéH Ha puc. 9 (BTopas
nonoevHa waeHtudHa). PacnonoxeHwe
neranei M nepembiMek Ha CTOPOHe ne-
YATHbLIX NPOBOAHWKOB NONOBWHBLI NNAATHI
nokasado Ha puc. 10. Ha npotusono-
NOXHOW CTOPOHE HaxoOATCs CBETOAMOAbI
(puc. 11).

MNepembliyku Ha Nnare BLINOAHAOT Ny-
*EHBIM npoBoaom MM-0,3 ¢ HaneTol Ha
HEro W3oNAUWOHHON TPYBKO 13 hTopo-
nnacta ®4-[ ¢ BHYTPEHHUM ANAMETPOM
0,4 mm. MNepembidki uenn "06w."” cpena-
Hbl 13 Bonee ToncToro nposoga MM-0,5,
a HajeTas Ha HUX M30NAUMOHHanA Tpybka
nMeeT BHyTpeHHui puametp 0,8 mm.
MNepen MOHTAXOM CTOPOHY YCTAHOBKMW
CBETOOMOL0B HeobXoaMMO OKpacuTe B
YEPHLIA LBET a3p030NLHOR Kpackown Ana
co3aaHna TEMHOro doHa.

CtabunutpoHel VD1—VD3 Ha eTOpOI
(He nokaszaHHoi Ha pyuc. 9—puc. 11) nono-
BWHE NNaThl HEe yCTaHaBNMBAT. HecmoTpa
Ha TO 4TO NEeYarHble NPOBOAHWKW W KOH-
TakTHBIE NNOWaaKkw AnA gertaned um-
nynbLCHOro NpeobpasoBarens Hanps:KeHus
NMelTCs B "OkHax” Mexay anementami C,
D, E v G kaxaoro paspsaa MHaukaTopa, mx
MOHTUPYIOT TONBKO B "OKHE” nepeoro pas-
pApa, 0OCTaBNAA OCTaNbHbIE CBODOAHBIMMA.

Cxema mmnynbcHOro Gnoka nuTaHua
yacos w3aobpaxera Ha puc. 12. OH no-
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CTPOEH NO TUNOBOW ABYXTAKTHOW aBTo-
reHepaTtopHOi NONYMOCTOBOI Cxeme C
HaChIWAWMMCAa TpaHCchHOpMaTopom
obpaTtHO CBA3W W y3N0M 3anycka Ha
ofHONepexoaHom TpaHaucTope. YTobbl
CHWM3UTb CTOMMOCTbL Bnoka n ynpocTute
ero WarotToeneHwe, OH NOCTPOEH Ha
OCHOBE 3NEeMEHTOB 0T KOMMNbITEepPHOro
6noka nutaHua [4]. MNMpu HOMWMHanax
3NeMeHTOB, Yka3aHHbIX Ha Ccxeme,
yactota npeobpa3oBaHuna 0KOno
60 klu.

KOHCTPYKTMBHO BNOK NMUTAHWA BLINOS-
HEH Ha OAHOCTOPOHHEN Ne4YaTtHol nnare,
4epTEx KOTOpoi n3obpaxeH Ha puc. 13.
Ha cTopoHe neYaTtHbIX NPOBOAHMKOB Mme-
10TCA ABE NEPEMBIYKM U3 M30NMPOBAHHOIO
npoeoaa. N3 komnetoTepHoro Gnoka nuta-
HWA 3auMcTBOBaHLI anemenTel RK1, R1—
R3, C1—C5, L1, L2 (gpoccenb u3 uenwu
12 B), T1 (cvnoeoid TpaHCcHOpMaTop KOm-
neloTepHoro 6noka), VD1, VD8—VD10.

Ouonel SR5100 npu HeoBxogumocTu
MOXHO 3aMeHUTL COOpKOWN U3 ABYX OWNO-

nos Wotkn ¢ obwwum karogom, Hanpu-
mep, 30CTT100. Takne cbopku B KOpnyce
TO-220 4acTo BCTPE4aAOTCH B KOMMNbIO-
TepHblx Gnokax nutadus. Mecto ans
cOOpKW BMECTO OAMHOYHLIX AWOAOB Ha
nnare nNpegycMoOTPeHO, W UMEHHO Takasn
cbopka ycTaHoenena B Gnoke, w3obpa-
KEHHOM Ha GOTOCHMMKE puc. 14.
O6motka IV TpaHcdopmatopa T1 cocTo-
WT U3 ABYX BUTKOB nposopa MITd-0,07,
HaMOTaHHbIX NOBEPX UMEIWNXCA 06MOo-
Tok. TpaHchopmartop T2 copepxuT Tpw 06-
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Puc. 11

mMoTkK no 16 suTkoe nposoga MITd-0,07.
Ero marHuMTonpoBOAOM CRYXWUT KONbLO
OT Apoccens, Yepes KOTOPbIK B KOMNbIO-
TEepHOM BNoKe MUTAHWA BLINPAMWUTENL
HanpsaxeHus 3,3 B Obin cOEANHEH C CUNO-
BbIM TpaHchopmaTopom. Ocoboe BHUMA-
HWe cnepyeT yaenuTs hasnposaHuio 0b-
moToK TpaHcdhopmaTopa T2.
WaroToeneHHblin 610K NpoBEpsalnT B
cnepyowem nopagke. Ero BknoYaioT B
ceTb 4epesa namny HakanueaHwsa Ha
220 B mowrHocTeo 40...100 BT (e€ nop-
KNKO4awT BMECTO NNaekon Bctaskm FU1).
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KoHTponupyioT Hanuyue BhIXOAHOrO Ha-
NPAXEeHNA, NpWU 3TOM namna He A0nxHa
APKO cBETUTLCA. ECnu BeIXOAHOE HanpA-
KeHWe OTCyTcTByeT, Heobxoaumo nome-
HATL MEecTamMu BbIBOAbLI 0OMOTKU IV
TpaHcdopmatopa T1 unu obmoTkn |
TpaHchopmartopa T2, nocne 4ero NoeTo-
puTe nNpoBepky. Ecnu Hanpsixenve B
HOpME, MOXHO Bknw4aTte Gnok 6e3
orpaHvyuBaWein noTpebnaemslid TOK
namnel.

JonycTtumaa MOLWHOCTE Harpysku
onucaHHoro 6noka 3Ha4nTensHo bonslue

Tpebylwenca ana nutaHua 4acos. Mpu
TOKE Harpy3ku Ao 5 A TennooTBOALI TPaH-
auctopam VT1 1 VT2 He TpebytoTea. Xa-
pakTepucTukn n rabapuTHble pasmepsl
Bnoka aHanorivHel roTOBOMY WCTOYHUKY
nutaHna PS-25-24 B BeckopnycHoOm
WCMNONHEHWW, U OH MOXET BbiTb UM 3ame-
HEH.

Yack! cobpaHel B KOpNyce M3 aniomu-
HUEBOro NPOGUNR, NPUMEHAEMOTO B peK-
NamMHBIX MAcTepckux ANS W3roTOBNEHWS
cBeToBbIX kOpo6GoB. Ha nnate mogyns
WHAWKAUMKW 33KPennaiT Ha pe3bboBbix



RK1 10

Puc. 12

CTOWMKAX BbICOTOM 6 Mm BGnok ynpaeneHus
W Bnok nutadus. MexBnodHele coeguHn-
TenbHble kabenu 1 xryTel, Maywme K ycra-
HOB/IEHHBLIM HA KOPMYCe KHOMKam 1 BHeLw-

R4 33 | VT1
~ IRF840A
. & VD4 7
R VD5 VT3
Y KT117A
VT2
IRF840A
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HUM pasbeémam, BbiMOHEHb!I U3 NPO-
Boga MI'Td-0,12. MNpoeopa, waywme
k cetn 220 B v k konogkam XT2—XT3

(cm. puc. 1), — MIT®-0,35 ¢ po-—

]
L

Puc. 13

MNONHUTENBHO HAAETON HA HUX NONUXNOP-
BUHUNOBOW Tpybkoi. Mnata moayna wH-
OMKaLMW NpuKpenneHa K 3afHen CTeHke
KOpnyca C MNOMOLLBIO CTOEK BbICOTOW
38 mm.

Ecnu npepnonaraetcs akcnnyatauus
YACOB Ha yAWUE WAKW B NOMELEHWW C
NOBLILUEHHOA BNAXHOCTLIO MW arpeccus-
HOW Cpenoit, TO UX 3NEeKTPOHHYIO YacTb 1
BCE NasHbie coeguHeHua HeoBXoaAumMo
NOKPLITh BNAro3awnTHeiM nakom YP-231
mnu umnoptHeiM CRAMOLIN PLASTIK He
meHee Yyem B Aga cnos. Kopnyc n BHeLl-
HWE Pa3bLEMBI C YXE NPUCTbIKOBAHHBLIMU
kabenamn HeoBXOQUMO repMeTM3upo-
BaTb CUIMKOHOBbLIM aHTUIPUOKOBLIM rep-
METUKOM.

JINTEPATYPA

4, PewHkapHauwa komneloTepHbix B
Yacte 1. — URL: http://datagor.ru/practice/
power/1272-reinkarnacija-kompjuternykh-

Ot pegaxkymn. Dainel nevarHelx nnar 8
opmare Sprint Layout 5.0 v nporpamma M-
pokOHTRORNEpa MMEenTes no aapecy fip://
ftp.radio.ru/pub/2015/02/webclock.zip
Ha Hawem FTP-cepeepe

WIMHOdAIFUE BYHTVLNIUGLU

8E£-82-809 "ual

nJiolpEI@}NSu0D (19ooduog
ni"ojpEIG|IEW Maleld wandy

S1LOZ ‘2 5N ouTvd



YPAAMO®

e

NPUKNAOHAS SJIEKTPOHUKA

Ten. 608-28-38

Mpwuém craten: mail@radio.ru
Bonpocsi: consult@radio.ru

PAOWO Ne 2, 2015

da30BbIN PEryiaTop MOLWHOCTHU
A. BYTOB, c. Kyp6a Sipocnagcko# 06.

OnuceiBaeMoe HMXEe YCTPOWCTBO NpenHa3Ha4YeHo ANS nNAasHOro
perynuposaHusi MOLUHOCTHU Harpy3ku, KOTopoi mMoryT 6biTe namna
HaKannBaHWUs, 3NEKTPONasafbHNUK, KONJEKTOPHbIA 3NeKTpogsura-
Tens. OcobeHHOCTb perynaTopa B TOM, 4TO OH MOXET yrnpasasiTe
Harpy3ko#i mowHocTblio meHee 0,5 Bt. O6bi4HbIe CHMMUCTOPHbIE N
TPUHUCTOPHBIE (a30Bble perynsaTopbl peaKo CnocobHbI KOPPEKTHO
paboraTte ¢ Harpy3Koi MoOUHOCTbIO MeHee 5...15 BT.

Cxema npegnaraemoro ¢asosoro pe-
rynatopa MOLWHOCTM NokasaHa Ha
puc. 1. HanprxeHve ceTu nepemMeHHoro
Toka 220 B noctynaeTt Ha Harpyaky 4yepes
nnaekyw Bctasky FU1, pgpoccens L1 wm
MOLLHBIA  BbICOKOBONbLTHBLIA  CUMWUCTOP
VS1. da3a OTKpLIBAHUA CUMUCTOPA 3aBU-
CWT OT NONOXEHUN OBUXKA NEPEMEHHOro
peaunctopa R11: 4em MeHbLUE ero BBeEH-
HOE CONPOTUBNEHWE, TEM paHblUe OTKpPhLI-
BAETCH CUMUCTOP B KaXO0M Nonynepuoae
CEeTEeBOro HanpsxeHus u tem BGonewas
MOLWHOCTL NOCTYNAaeT B HAarpyaky.

VT3, VTS5 naenHooOpa3HO OTKPLIBAKOTCS,
koHgeHcaTop C2 paspaxaeTtcs 4yepes To-
KoOorpaHudusawwmin  peanctop R8 w
3MUTTEPHBIA Nepexogd, TpaHaucTopa VT1.
BbiCOKOBOALTHbIE TpaHaucTopsel VT1, VT2
BK/IOYEHBI MO CXeMEe aHanora mManomoLl-
HOrO TPUHWCTOPA C ManelM TOKOM yoep-
xaHua. MNpu paspagke koHaeHcatopa C2
4epesa OTKpbITLIE TpaHaucTopsl VT3, VT5
NaBMHOOBPA3HO OTKPLIBAOTCA TPAH3WUC-
Topbl VT1, VT2 1 TOK B Lenu ynpasnsowe-
ro anekTpoaa cumuctopa VS1 pesko Boa-
pacTaet. B peaynstaTte OH OTKpbIBAETCH, W

—
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Puc. 1
. Puc. 2

Ha tpaHauctopax VT3—VT5 v peanc-
Topax R10, R12 cobpan aHanor HW3KO-
BONLTHOrO AwmHucTopa. Korpa Hanpsxe-
HWe Ha kongeHcaTope C2 cranoBWTCH
Bonblwe 9 B, 4yepes aMuTTEPHBIA Nepexon,
TpaHaucTopa VT4, paboTalowero B pexu-
me 0Bbpatumoro npoBos, HayMHaeT npoTe-
KaTk TOK, B pe3ynesraTte 4ero TPaH3ucTopsbl

HanpsaxeHwe nNuTaHrAa NnocTynaeT Ha Ha-
rpy3ky. Ecnun eé mMoWwHOCTL OTHOCUTENBHO
HebonbWwan, T0 CUMWCTOP 3aKpoeTcs, a
HanpskeHwe Ha Harpyaky 6ypger nocty-
naTb 4epes OTKpbITbIe TpaHaucTopsel VT1,
VT2, TokoorpaHudmealowmin peanctop R4
W ouoabl BeINpPAMUTENBHOrO MocTa VDS.
Korpa pnewxok peauctopa R11 ycraHos-

NEH B NONOXEHWNE MUHUMAnNLHOro conpo-
TVBNEHWA W HA HArpysky NocTynaeTt mMak-
CUManLHas MOWHOCTb, AeACTBYIOLLLEE Ha-
NPSXXeHWe Ha Harpy3ke MeHblue CeTeBoro
Ha 2,5 B.

BONLWWHCTBO peTtanei ycTpoicTea
pasamelLeHbl Ha MOHTaXHOM NnaTe pa3me-
pammn 36x25 mm (puc. 2), MOHTax OBY-
CTOPOHHWI HaBecHoW. B KOHCTPyKUMK
MOXHO NPUMEHWTE NOCTOAHHLIE PE3NCTO-
pel MIIT, C1-4 n npyrue, 8 TOM Y1cne ana
NOBEPXHOCTHOrO MOHTaxa. PeancTtop R4
cOCTaBneH W3 YeTbipex COeOWHEHHBIX
napannenbHO Pe3ncTOPOoB TUNopasmepa
1206 (oA NOBEPXHOCTHOND MOHTaXa) Co-
npotueneHmem 1 kKOMm. MNepemeHHsliil pe-
auctop R11 — nwoboit manorabapuTtHbiin
conpotusnednem 330—470 kOm ¢ nn-
HENHOW 33BMCUMOCTBIO CONPOTUBNEHMWS
oT yrna nosopota Asuxka. KongeHcartop
C1 — BbICOKOBOAbTHBIR KEpamW4yeckui,
C2 — OKCWAOHLIA, KEPaMWUYECKWIA MNW Ma-
norabapuTHeIl NNEHOYHBINR. Ero émKocTs
noabupaT Takoin, 4Tobel noctynalowee
Ha Harpyaky MUHUManLHOE NeicTeyiowee
HanpAxXeHWe NepemMeHHOro Toka Haxoam-
nocek B npegenax 30...50 B. Npw nabbiTou-
HOWM EMKOCTI 3TOMD KOHAEHCATOPAa N Mak-
CUMansHOM CONPOTMBNEHWW pe3ucTopa
R11 nopkno4yéHHan K Bbixoay ycTponcTea
B Ka4eCTBe Harpy3ku namna HakanmeaHus
MOXET MUraTs.

Ouopbl 1N914 zamMeHUMbl NOBBIMMK
13 1N4148, 1SS244, KO521A—KA5211,
KAS522A, KA5226, puopHeIR  mMmOCT
KU407A — moctom KU422I unn cobpan-
HbIM M3 4eTbIPEX AMOADB C NPAMLIM TOKOM
1 A 1 0BpatHbIM HanpAXeHWem He me-
Hee 600 B (1N4007, KO2430, KO2470).
BmecTo ceeToauona L-383SGWT (B nnoc-
KOM KOpnyce) nogoiper noboin apyron
06LLero NPUMeHeHNA HEeNPepPLIBHOIO CBE-
YeHWA, XenaTenbHo C NOBLIWEHHOR CBe-
TooTaa4en. ApkocTb CBEYEHUA 3TOr0 CBe-
TOOAMOAA MEHSeTCA B 3aBUCMMOCTW OT
nonoxexHns asuvxka pesanctopa R11 paxe
B OTCYTCTBWE Harpyaku.

BMECTO BLICOKOBONLTHOrO TPaH3WCTO-
pa BF420 moxHO npumenuTs BF393,
MJE340, KF13001, MJE13001, MPSA-42,

2NB6517, a smecto BF421 — BF493,
MJE350, 2N6520. TpanaucTopb 25C3199
3ameHumbl  nwbeimn w3 2SC2787,
25C3488, 2SD1020, a Takxe cepwii KT315,
KT358, a Tpanauctop 25A1048 — nioGbim
n3 25A1150, 25A1378 wu cepuit KT361,
KT209. BoamoxHas 3ameHa cumuctopa
BT138-800 — MAC320A8FP, MAC320A6FF,



MAC320A10FP, MAC228-6FP, MAC228A6FF,
MAC228-8FP, MAC22BA8FP, MAC212A8FP,
MAC212A10FP. CumucTop pabotaet 6e3
TennooTeopa. Apoccens L1 — manoraba-
PUTHBINA NPOMBILLIEHHOMO M3rOTOBNEHWA C
0BMOTKOW conpoTuBneHwem He Bonee
0,1 Om.

MNocne NpoBepkW CMOHTUPOBAHHOW
nnatel Ha paboTocNOCOBHOCTE MOHTAX C
oBenx CTOPOH NOKPLIT NAaKoM (MOXHO
ucnonb3osaTb nak XB-784). B kayecTee
OCHOBbLI KOHCTPYKLUWW aBTOP NPUMEHW
MUHWATIOPHBIA  KOPNYC  pasmMepamu
55x28x20 mm (6e3 BbICTYNAKOWWX WThI-

LeHa Mexay WTbipAMK CeTEBOA BWNKW.
Tam xe ycraHoBneH koHgencatop C1, Ha
KOTOPBLIM HAaneT W30NALUMOHHLIA Yexon.
Ceevoguon HL1 npukneed kneem "KBuH-
Ton" K BHYTPEHHEN NOBEPXHOCTY BEPXHER
KpbILWKW kopnyca. MNepemMeHHbIi peancTop
R11 3akpennéx Ha GOKOBOW CTEHKE KOP-
nyca yctpolcrea. Ha san pe3uctopa
HapgeTa py4ka u3 W30NAUMOHHOro marte-
pvuana, METanNIM4ecKnili KOpNyc ocTasneH
Henoakn4eHHeIM. Ecnun B kopnyce ycT-
pPOMCTBa HAWAETCH OOCTAaTOYHO MecTa,
MOXHO NPUMEHWTL NEPEMEHHbLIA pe3nc-
TOP, COBMEWEHHLIA € BbIKADYATENEM

NUTaHWA.
He3HaunTensHO M3MEHWB KOHCTPYK-
LMIO, C NOMOLLLKD Takoro perynatopa

peii BUKKW) OT 3apsaHoro ycTponcTsa ans
MOBWMNBHBLIX MYNIBTUMELWAHLIX ANNapaToB
(pmc. 3). MNnaekan BcTaska FU1 paswme-

MOXHO YNPasnsTh HArPY3KOH MOLLHOCTBIO
[0 HEeCKOMbKWX kunoeaTT. [Ana atoro cwu-
muctop VS1 yctaHasnusaloT Ha Tenno-
OTBOA, @ NNaBKyl BCTABKYy W CeTeBon
PUNLTP PACCHMTLIBAIOT HA COOTBETCTBYIO-
WMA Harpyake makcumaneHsiid Tok. Ana
YMEHBLLEHWA 3NEKTPUYECKMX NOMEX, CO3-
nasaembix paboTawwmm PerynsTopom,
cnenyet NpuMeHnTb H0Mee COBepLIeHHbINA
ceteBoi LC-dunsTp.

Cobupas perynatop B APYrom Kopmny-
ce, crneayeTr NoOMHWTL, 4TO BCE ero ane-
MEHTbI HAXOOATCA MO ONAacCHbIM Hanpsa-
KeHnem cetn 220 B, noatomy Heobxogw-
MO NPUWHATE MEPbl, WUCKMIOYaoLWWNe BO3-
MOXHOCTb CNy4alHOro NPUKOCHOBEHWS K
HM. ]

CeMukaHasNbHbIN 3JIEKTPOHHbLIN

KN4
C. LUNLLKWH, r. Capos Huxeropogckoi obn.

OcHoBHaa QyHKUNA yCcTpPOWCTBa, O KOTOPOM paccKa3biBaeTcs B
cTarse, — orpaHuYeHue [OcCTyna, orpaHuYeHne Kpyra nuu, umeio-
wMx fOcTyn k 06bekTy (n3genuvio, ycTpoywcTey v np.). 310 MOryr
ObITE, HANPUMED, A4Yelikn BaHKOBCKOro ceiga nnu cocTaBHble 4acTu
CJIOXHOIro 3/1eKTPOHHOIro W3A[EeNNs, orpaHudeHue [OoCTyna K KoTo-
PbIM MOXeET BGbITE OCYLWECTB/I€HO KaK no yensam nUTaHus, TaKk U no
yensm ynpasneHus. OQHOKaHaNbHbIA KOAQOBbLIA 3aMOK, NoXxanyu,
MOXHO paccMaTpuBaTe KaK 4acTHbIA cay4yal nogobHOro afIeKTpoH-
Horo kmoya. lporpamMMHbie M annapartHbie pecypcbl MUKPOKOH-
Tponnepa ATtiny2313A no3gonsawoT pazpaboTare HECNOXHBLIA MHO-
rokaHanesHslii 37E€KTPOHHBIA KMIOY C NPOCTbIM U YAOBHBIM HMHTEp-
¢eiicom. CekpeTHbIN KOG, XPAHUMBbIA B 3HEProHe3aBUCUMON NaMaTH
(EEPROM) MuKPOKOHTPOANEPA, HEe "NoTepsaeTcs” npu BbIKNIOYEHHOM
nUTaHuK, ero Bcerga 1erko nepenporpaMmmupoBaTe, UCNONL3YS NPpU
3TOM TO/ILKO annapaTHblie pecypcbl camMOro MHUKPOKOHTpoOAnepa
(T. e. ycTpoiicTea, BbINOMHEHHOro Ha ero ocHoBe).

koHTponnepa ATtiny2313A (DD2) v BOCb-
MWUPa3PANHOro CUHXPOHHOrO permcrTpa
K555MP23 (DD1). PaccmoTtpum ero oc-

( 1 XeMa CeMUKaHanbHOro aNeKTPOHHOIo
Ko4a (panee kn4a) npeacrassneHa
Ha puc. 1. CobpaH OH Ha OCHOBE MWKPO-

HOBHbIE YHKLUWOHANBHbIE y3nbl. Pabouasn
yacToTa MWKPOKOHTpONnepa 3apgaHa
KBapuesbiM pesoHaTopom ZQ1 Ha yacToTy
10 MIlNy. Mopt PB ynpaenaer auHammye-
CKOWM MHAWKAUWEN, BBINONHEHHON Ha und-
POBbIX CEMW3NEMEHTHbIX WHAWKATOpax
HG1—HGS5 w TpaHaucTopax VT1—VT5.
Peanctopsl R3—R10 — TokOOrpaHu4m-
BalOWMe ONA 3NeMEHTOB WHAMKATOPOB.
Ans  GYHKUMOHWMPOBAHMA KnaswaTypbl
3ageicTeoeaHa nuHua PD4 (ewieog 8)
nopTa PD mukpokoHTponnepa.

MuTtaowee HanpsxeHwe +5 B nocty-
naeT Ha YyCcTpoMNCTBO 4Yepe3 sunky XP1.
Konpencatop C6 punbTpyeT nynscaumm B
uenn Hanpsxedns +5 B. BnokmposoyHbie
koHaeHcaTopel C4, C5 BkMO4YEHb!I B Lenu
nuTaHua pernctpa DD1 1 MUKpPOKOHTPON-
nepa DD2 cootsetcTeeHHo. Pernctp DD1
3a0elCTBOBAH ANA YBENWYEHWA 4ucna
BbIBOAHLIX NTMHWA. B yCTPOWCTBE MMEIOTCH
CeMb HE3aBMCMMbIX KaHanoe. [na Bko-
YeHWA kaHana 1 Hy»KHO BBECTU CEKPETHbIN
ko Ne 1, kaHana 2 — cekpeTHbli kog Ne 2
M T. O. BbixOaHbIE CUrHanbl KAHANOB CHWU-
MalT C KOHTakToB 1—7 po3aeTkm XS1.
Cpasy nocne nopaqv NUTaHWsa BCe CUrHa-
Nbl UMEIOT YpOBEHb nor. 1.

WMuTepdelic ycTpoicTea BkNo4aeT B
cebs nATUPa3pagHbIid avcnnen n3 und-

XS1 HU-10 DD1 KP5551P23 R2 sB1 sB2 sB3 SsSB4 SB5 SB6 SB7 SB8 VT1-VT5 K3107A
] Uens 1 3 2 9 3k '4e = 3" "4 "5 8" K "3IP"
et —p 0| "o S————1——+—+—1t— 11
[ 2 [Kanan 2 3 A = 518 1 ‘
3 Kzama.nii—1 4 ] 9 2 P34
4 ||{aHan4—2 513124 (42 3
= TKanan 51— 3 72105 5EE i VD1 vD2 YvD3 WwvD4 VD5 voe WvD7 VD8 BF1
6 [Kavan 61— D6 65 1 2 3 4 5 6 7 B 14 HPM14AX
| 6 |KaHan 6 7 17| 6 5
7 [Kavan 7—2 D7 |7fg 9 17 J10 T 12 13 -/
| 7 [Katian 7] 17088l al (5l 6
B| +58 *
10 | ObLuwin i
wi ikl IS
N - R11[/]R12 R13[]R14 e R15] R16 s R17| R19[ ] R20 i
I[c1EZ 3k 1k 3l 1« {F,ax 1¢ 3K 1|</
EE15MKR1 10« 17 ) ) )
DD2 ATtiny2313A-PU 1 R3 HG1 HG2 HG3 HG5
1 12 1 110 10 10 10
kel | s | e || ek
1 vd [ pap P4 3 TSHA3 8- 38|~ 38|~ c 38]c
[= T | g— = o— L3 L™
e Lt I e o v e s g e [ Y e | g o g a2 ]
PD2 PB4 =16 6> ElLLT B=E|LLT B=Elil E E—=1ElL [
3 7 PD3 pas [[L_6IFESIS6 2| bl [ 2] A 6 2o ih, E 62| L.
P3a<2{pos| | pes e s Sts T 3], L3, e G L3l
4 9 g sl{=H8 717 8 7171 87 87|
PD5 PB7 - H e H H
5 11 17 R10
PD6
za1 5 i R3-R10
PK100K-126H-10000K —XTAL1|  |XTAL2 200 HG1-HG4 HDSP-E501
= _l K ewie 20 DD1, DD2 XP1 WF-2
I 1L - -
e 1L 1 ca 1 cs 1+ cs [ Lens ]
=243 zQ1 ] c343 BECALL T 0.1mx T 10mkx258 L +58 11
Puc. 1 1 Kewe 10 DD1, DD2 =-—e OBwwiA| 2

w
o

JONMV VA S

WIMHOdIFE BYHTVLNINALU

8€-82-809 ‘Ual

1ooduog

nJi‘olpeJ@|iew :naieLd wandy

nJ*olpeI@}NSU0D

5102 ‘2 5N ouT'vd



5
(=]

RQPAAMO®

NPUKNAOHAA SNIEKTPOHUKA

Ten. 608-28-38

consult@radio.ru

Mpuém crarein: mail@radio.ru
Bonpocel

PAOMO N2 2, 2015

POBbLIX CEMW3NEMEHTHbIX WHAWKATOPOB
HG1—HG5 w knaeuatypy, COAEPXALLYO
kHonkn SB1—SB8. Ha nepebix 4eTbipex
wHaukaTopax oTobpaxaeTcs BBOAWMMbINA
KOA, Ha NATOM — HOMEP aKTMBMPOBAHHOIO
kaHana. Kak BuaHo 13 cxembl, annapartHble
pecypcsl MUKPOKOHTPONNIEPA 3a0elCTBO-
BaHb! NONHOCTHLIO.

B anroputme paboTebl yCTPOWCTBA MOX-
HO BblaenuTe 14 pexwumor pabotel. lNep-
Bbleé CEMb U3 HUX — PExXKUMbl BBoga pabo-
ymx kogoe (Ne 1 — kopa Ne 1, Ne 2 — kopa
Ne 2 w 7. g.). Npu coBnapeHun pabovero
(BBOAMMOIO C KNaBWaTyphkl) M CEKPETHOro
KOAOB Ha COOTBETCTBYIOWEM HOMEPY
KaHana koHTakTe po3eTkm XS1Ha 5 ¢ ycra-
HasnueaeTca ypoeens nor. 0 (curHan
"Kanan N”, rae N — ero Homep). Pexumel
Ne 8—Ne 14 — pexwmbl BBOZA (3anwucu)
cekpeTHbix konoe B EEPROM MUKPOKOHT-
ponnepa (pexmwm Ne 8 — pna kawana 1,
pexum Ne 9 — ansikaHana 2 T. 4.).

HaszHauyeHwe KHONOK knaswmaTtypbl:

SB1—S5SB6 — kHOnNkW BBOAA kopa O0-
cTyna. Onn ob603Ha4veHbi undpamm ot "1”
no "6". Beogmmblid KOO WHOWMUWPYETCH Ha
Avcnnee ycTponcTea;

SB7 ("K") — kHonka Bbibopa kaHanoe
1—7 (ecnw BeIDpaH kaHan 1, Ha MHOMKATO-
pe HG5 otobpaxaeTtca umdpa "1", ecnm
BeibpaH kaHan 2, — undpa "2"n T A.);

SB8 ("3/P") — kHoNka ewibopa pexuma
paboTel ("3anuce” unn "Pabounii pexmm”)
ana kadanoe 1—7. B pexume "3anvck” B
4eTBEPTOM paspsae aucnnes (MHaukatop
HG4) nhanumpyeTcs geunmarnsHas Todka h.

Anroputm paboTel YCTPOWCTBA cnepy-
towmia. Cpasy nocne BKMNOYEHWUS NMTaHWA
uens R1C1 dopmmrpyeT Ha BXxOAE MUKPO-
KOHTpONNepa CWUrHan CUCTeMHOro anna-
partHoro cbpoca. Ha aucnnee nossnaeTcs
yucno 00001. MwkpokoHTponnep DD2
KAET BBOAA YETbIPEXpa3paaHoro koga. Ho
BHa4ane Heobxoommo 3anucaTk Cekper-
HbI KOO ANS KaxAoro kaHana. Haxatvwem
Ha kHonky SB8 ("3/P") Buibupaem pexum
"3annce” M BBOAWM C KNABWaTYPbl KOA, AN
kaHana 1. MMKpokOHTpONAep nHouUMpyeT
ero Ha gucnnee w 3anuceisaet 8 O3Y. 3a-
KOH4YWB BBOJA HETLIPEXPA3PSAHOro Koaa,
Haxumaem Ha mobylo na kHonok SB1—
SB6, n mHaMUMpYyeMbIA Ha aucnnee Kop
3anuceieaetcs B EEPROM mMukpokoHTpon-
nepa, CTaHOBSACh CEKPEeTHLIM ANA KaHana
1. Mocne atoro Ha gucnnee B paspapax
HG1—HG4 cHoBa WHOWUWPYIOTCH HYyNW.
Knonkoir SB7 ("K") euibupaem cnepyto-
LM KaHan 1 NpoLensiBaemM aHanornyHble
onepaumu Ana kaHana 2 v T. 4. Ana Bbixo-
03 13 PpeXnumMa 3anucu HaXUMaem Ha KHon-
ky SB8, npu atom peuumansHan To4ka h
Ha wHoukatope HG4 racHet. YcTponcTso
roToeo K pabore.

B pabouem pexvme MUKPOKOHTPOSNEp
Takxke XOET BBOAA YeTbipEXpaspaaHoro
kona. Beogmmbli G knaBuaTtypbl KOO OH
WHOMUWMPYET Ha OMCNAEE WU 3anucbiBaeT B
Q3Y. MNocne sBOAA 4ETBEPTOro paspsaga u
NOCAEAYIOWErO HAXaTUA HA OOHY M3 KHO-
nok SB1—SB6 mukpokoHTponnep no-
6aiTHO cpaBHWBAET BEBEAEHHbIIN KOA C 3a-
nucaHHelM B ero EEPROM u, ecnn oHun
coBnaparoT, Ha 5 ¢ nogaért curHan Ha
BK/IIOYEHWE COOTBETCTBYIOWEro kaHana
(ycranaenusaet nor. 0 Ha ero sebixoae) u
noaaér curHan Ha BKIOYEHWE 3BYKOW3-
ny4atens BF1. Yepes 5 ¢ MUKPOKOHTpON-
nep BbIKNKO4AET CWUrHan (ycraHaenueaer
Ha Bbixoae kaHana nor. 1), obecrounsaet

TPparMeHT 3anMce

:ATANOHHOTO KOoAa

CexpeTHbiit kog 3 EEPROM munkpo-
KOHTPpONNepa nepenuceisaeTcA B ero O3Y

ACP: 1di YL, Tow(RAM
Ldi  YH, higl(x(np.zq) no anpecam ¢ $66 no $69. @narw, 3anei-
Ld t2,Y CTBOBaHHbIE B Nporpamme, HaxoOsaTca B
cpi  t2,1 pernctpax R19 (flo) m R25 (flo1). Ha
:";"i“‘ 22:}\1 $10 puc. 2 npueenéH dhparMeHT NPorpamMmsl
Rimp zap10 3anMcK CEeKPeTHOro Koaa ANA kaHana 7.
RR1: cpi 12,2 PaspabotaHHas nporpamma Ha ac-
Brne RR2 cembnepe 3aHumaeT scero okono 0,7 K6
Ldi  EEAL, 515 namaTi NPOrpamMmm MUKPOKOHTPONNEpa.
Rimp  zapl0 Mpy W3roTOBNEHWM YCTPOICTBA NpW-
1 meHeHbl peanctopbl C2-33H-0,125, Ho
= nogoiayT u nwbble Apyrue C Takow xe
RR6: cpi t2,7 ;Kawan 77 MOLWHOCTEI0 PacCesHna 1 OonyCTUMbIM
Brne DOSL OTK/IOHEHMEM OT HOMMWHana *5 %. Kou-
e LUEEAL A 310 aexcatopel C1—C5 — kepammueckme
zap10: 1di  catodl,0 | K10-17a, C6 — OKCWMAHBLIA MMMNOPTHbIA.
1di  vL, low(RaM+1) KonpeHcatop C4 MOHTWPYIOT B HENOCpen-
1di  vH,high(RAM+1) CTBEHHOW BAM30CTW OT BLIBOAOB NUTAHWUA
ldi  tl,4 | peructpa DD1, C5 — Bo3mOXHO Banxe K
Toopl: 1d EEBT, Y+ BLIBOAAM NUTaHWA MWUKPOKOHTpONnepa
rcall EEWR
dec t1 DD2. Pozetka XS1 — HU-10 (otBetHas
brne Toopl vyacTb — Bunka WF-10), sunka XP1 — WF-2
(oTBETHAA 4YacTb — poseTka HU-2). WH-
posl: 1di catodl,0 = aukatopsl HG1—HGS — HDSP-F501 (3e-
»3anack 8 Oygpep wacna 0000 | NBHOro uBeTa cee4enmns). ECnn HeT Heob-
Ldi YL, Tow(RAM+1)
Ldi YH, high (RAM+1) | X0AMMOCTH B BW3yalibHOM KOHTpONE Habwn-
Ldi tl,4 paemoro kopa, To wHamkatopel HG1—
110: 1di tec,0 HG4, TpaH3ucTopsl VT1—VT4 1 pesncto-
St Y+,tec pbl R3—R 18 MOXHO NCKNoUNTE, Ha paboTy
ﬂ:_‘:] 2 ﬁu | yCTpOICTBA 3TO HE NOBAMSIET.
rimp msl ;KOH. 3anuch Cxema BKNIOYeHWs ConeHouaa ans BTa-
> rMBaHWe puUrens (3aoBuxkn) 3amka npu-
EEWR: sbic EECR,EEWE BgegeHa Ha puc. 3. Npu nocTynneHun Ha
Rjmp EEWR kOHTaKT 1 eunku XP3 curnana nor. 0 sknio-
o EES:' EE‘;# 4aeTCA M3Ny4aoLWMiA aron ontpona Ul u
sbi  EECR.EEMWE OTKPLIBAETCH BCTPOEHHBIW B Hero GoTo-
sbi  EECR, EEWE TpaHancTop. [pWM 3TOM OTKpLIBAETCA
INC  EEAL TpaHaucTop VT1 u Hanpsixenne 24 B ¢
Puc.2 ret koHTakta 1 Bunkn XP2 nocTynaeT Ha KoH-
3ByKOW3Ny4atTens M 0OHynser _ XP1 WF-2 XP2 WF-2
Ha gucnnee pasapansi BBOAUMO- 41— Bi;b V112782542 _':1294_“; '19
ro kopa. Ecan ssoanmbii kon o0, 548 ot 2487
HE COBMajs C CeKpeTHbiM, TO
MWKPOKOHTPONNEP BCE paBHO €1 1000 mKk %
oBHynAeT gucnnen (Ha HEm x40 B
nHanumpyetca dmcno 00001),
HO HE N3MEHAET COCTOAHWA Bbl-
X0OHOro curHana kadana. Lle- U130T1106
necoobpazHo, 4Tobbl AOCTYN K
kHONke SB8 Bbin orpaHuyeH. |-
B nporpamme ucnonsaylor-  HL130341r 2 |5Rsi XP3 WF-2
ca nea npepoisaHus: Reset u K __';l% ;)
npepbiadve Taimepa TO, o6 Puc. 3 T

paboTyMK KOTOPOro Ha4yuHaer-
ca ¢ metkmn TIMO. MNpu nepexo-
ne Ha meTtky Reset wHmumanuaupyotca
CcTek, Talimep, NopTel, a Takke dnaru n nc-
Nnosib3yemMsle B NporpamMmMe NepemMeHHbIe.

B obpaboTumke npepbiBaHus Talimepa
TO ocywecTenaTCA npouenypa onpoca
kHonok SB1—SB8, dyHKUMOHMpOBaHWe
AVHAMWYECKOM MHAMKAUWMK, NEPEKOANPOB-
Ka ABOWYHOrO 4McCna B Koa ans otobpaxe-
HWst MHPOPMALINKN HA CEMUIBNEMEHTHBIX WH-
avkatopax, a Takke popMupoBaHue Bpe-
MEHHOr0 WHTEpBana ONMTenbHOCTBI0 5 C,
HeobXoAUMOro AN M3MEHEHWS BbIXOAHBLIX
CUrHanoe KaHanoe (ycTaHoBka cwurHana
ypoeHsa nor. 0 Ha BbIBOAAX PO3ETKK XS1), n
npoueaypbl 3anucKu U YTeHns HabpaHHoro
kopa 8 EEPROM mukpokoHTponnepa.

B O3Y mukpokoHTpOnnepa ¢ appeca
$60 no $64 opranusosaH Bydep oTobpa-
KEHUA 0N AMHAMWHECKOW MHAMKauuK (no
agpecy $60 HaxogmTcs 4mcno, onpege-
NAWEee HOMEp KaHana, a c agpeca $61 no
anpec $64 — BOAVMBIA KOA).

TakT 1 sunkn XP1 v ganee Ha coneHowna, B
pesynbTaTe Yero purenb 3amka BTArMBa-
eTcH B Hero. Peancropel — nobble ykasaH-
HbIX Ha CXEeMe HOMWHANOB W paccevBae-
MOM  MOWHOCTKW, koHpoeHcatop C1 —
okcnaHbil K50-35 nam uMnopTHeld aHa-
nor. B oBwem cny4ae CxemHOe pelleHne
3TOro y3na ONpenenseTCa KOHKPEeTHLIMK
napamerpamn NOOKNOYEHHbLIX K KN4y
WMCNONHWTENbHLIX YCTPOMCTB.
HanaxuBaHus ONUCaHHOE YCTPOWCTEBO
He TpebyeT. MNpu McnonbL30BaHWK MCNpPas-
HbIX AETanen u 0TCYTCTBUW OLWWBOK B MOH-
Taxe OHO Ha4nHaeT paboTaTts cpasy nocne
NOAa4YW HaNpPAXeHWs NuTaHua. [na NnoBbi-
WEHWSA CTENEHW 3alWMTHI (yBEAMHEHWA
pPaspagHOCTH 3TANOHHOr0 KO4a) MOXHO
nopaboTaTb nporpamMmHoe obecrnedeHune.
B aTom cny4ae Ha aucnnee BynyT oTobpa-
KaTbCA TOMbKO YETbIPE mMaaawmx (wam
CTOMNBKO Xe CTaplux) paspsaa BBOAUMO-
ro Kkopna. n



ANEeKTPOHHbIN "CTOPOX"
Ha MUKPOKOHTpoOnnepe

3. LLEHOB, r. YneaHoBCcK

MpeanaraeMmoe BHUMAHNIO YUTATesNIed YCTPOKWCTBO pearupyert Ha
06pbIB NUHWMIT 3NEKTPpUYecKoi cBA3n (wneiigosB) n naeewaetr ob
3TOM CBETOBbLIM M 3BYKOBbIM cuUrHanamu. Ynpasnser “cropoxem”
mukpokoHTponnep PIC12F675, a BknoyaeT CUrHannu3ayuw cumMuc-
Top BTA140, cBA3aHHbIi ¢ HumM onTpoHom MOC3062.

O NUCLIBAEMbIIA B CTATLE 3NEKTPOHHbLINA
"cTopOX" NpeaHasHaYeH Ans oxpaHs!
CanoBoro Aomuka. Llenw ycraHoBku Tako-
ro yCTponCcTBa — HanyraTb 3M10YMbILINEH-
HWKA NPWU NONbLITKE NPOHWKHOBEHWS B
AOMUK 1 NPUBNEYL K NPOWUCLIECTBWIO BHW-
MaHWe coceaeid C NoMOLLBID 3BYKOBOW 1
CBETOBOW CUrHaNM3aumm.

Cxema yCTpOWCTBA nNpuBegeHa Ha
puc. 1. Ero ocHoBa — MUKPOKOHTPONNEP
DD1 PIC12F675, TakTOBan 4actoTa KOTO-
poro — 4 MI'y 3agaHa BCTPOEHHLIM B HEFO
rerepatopom. K nuHuam GP4 u GP3 (co-
OTBETCTBEHHO BbIBOALI 3 1 4) yepes KOH-
TakTHYO konoaky XTS5—XT8 nogknoyeHs
oxpaHHble wnehdol E1 1 E2. B kaxaom n3
HUX MOryT ObiTb OOAWH WM HECKONbKO
COEAWMHEHHBIX NOCNenoBaTenbHO Aartdn-

KTO-TO B €ro OTCYTCTBWME MbITANCA Npo-
HWKHYTL B AOMMK. KpacHblid CBETOAMOL,
HL2 nHauumpyeT BKIOYEHWE CUrHanu3a-
uMK (BuiBOOBI 6 M 2 MWKPOKOHTpONNEpPa
W3MEHSIOT COCTOSHWME OOHOBPEMEHHO).
3710 nos3sonaer npoeepuTe paboTty npu-
6opa, He NOAKMIYANA CUrHANBHbIE CUPEHbI
W namnsi.

MNuTaeTcs ycTpPOWCTBO OT CETW nepe-
meHHoro Toka 230 B 50 'y, Heobxopumoe
ans  paboTbl MWKPOKOHTPOEpPa Ha-
npsxeHwe 5 B cO30aETCA NOHWKAOLLWMM
TpaHcdopmaTtopom T1, BeINPSAMUTENb-
HbiM mocTom VD1, nHTerpansHeiM cTabn-
nusatopom Hanpskerns DAT u duneTpy-
owumKn koHgeHcatopamn C1—C3. Ot
ABAPWIHbLIX KOPOTKMX 3aMblKaHWid 3awm-
waeT nnaekas sctaska FU1.

XP1 SA1 FU12A T1T0r-22x98
€ | S— 5
= o 0;1 ?EL?
)
b <%0 ST > N "
XT2 " | AN A 7
- woi|  [2 77 bl
13 SA906A HL1 HL2  U12
o o R2[A[AR3 [/R4 [R5 7r6
1k
4U11
Ft> :‘f> 5 N T &1 « Vi DD1 PIC12F675 /]330
EL k2 s Zicrsucuicro
XT4 5 = e =] 4
) c1 S{GP4 +U e
e s0mkx |, " cr3l |ov
VS1 BTA140 saz - x15 | *18 B_‘l— T o1 T = _I
Ut MOC3062 E1 SA3 XT6 C250mMKkx16 BC30,1 MK C401mx C50,1 mK
HL1 AN307BM SAd - XT7
HL2 AN307AM E2| SA5 - XT8
Puc. 1

KOB (FepKOHOB WA MEXaHWHeCKUX KHOMNOK,
KOTOpbIE MOKa3aHbl Kak BbIKIYATENN
SA2—SAS5), yCTAHOBNEHHLIX HA ABEPAX W
OkHax. B pexypHOM peXWME KOHTaKThl
BCEX AATYMKOB A0MXKHbl BblTh 3aMKHYTHI.
Konpencatopsl C4 1 C5 3almuwaor BXo-
Obl MUKPOKOHTPOAAEpa OT MMNYALCHBLIX
NOMEx, KOTOPLIE BO3MOMHBEI HA OXPaHHbIX
wnendax.

Ynpaensaemas MWKPOKOHTPONIepom
WCNOMHWTENBHAA 4YacTk YCTPOWCTBA Bbi-
nonHeHa Ha ontocumMucTope U1 1 cumnc-
Tope VS1 1 paccunTaHa Ha NOAK/oHeHne
CUrHanbHeIX namn Hakanueanws EL1, EL2
u cupen HA1, HA2.

Heobxooumas ona akcnayataumm m
0TNagkn yCTPOWCTBA WHAMKALWA OCy-
wecTenaercsa ceetoaroaamm HL1 1 HL2
Pa3HOro ueeTta CBe4YeHns, NOAKNIOYEHHbI-
MK K nuHusam GP1, GP5 (CcooTBETCTBEHHO
BbIBO/bI MMKPOKOHTPONNEPA 6 1 2) yepes
TOKOOrpaHW4MBaLWme pe3nctopsl R4 n
R5. 3enénbiit ceeToanon HL1 BknwoyaeT-
CH NpW NonbiTke BCKpeITWA Aomuka. lNo
€ro CBEYEHWID X03AWH Y3HAEeT O TOM, 4TO

Ycrtpoicteo paboTaeT cneayrowmm 06-
pa3om. Nocne BknwyeHus nutaHus 230 B
1 NMOCTYNNIEHWA HA MWKPOKOHTPONNEp Ha-
npaxeHna +5 B 3anyckaeTca nporpamma
MWKPOKOHTPONNEpa, KOTopas HacTpavwea-
et ero nuHum GP4 n GP3 Ha BBOA, @ NHWMIK
GPO, GP1 n GP5 — Ha BbiBOA MHpOpMA-
umun. MNporpamma peannayet chnenyoLwnii
anropuTM B3aMMOAENCTBUA G XO3AUHOM:

1. Mocne nogad4n NUTaHWMA Yy XO3AWHA
ecTs npumepHo 60 ¢, 4ToBblI BLIATKM M3
[OMWKA W 33KPLITh ABEPb.

2. Yepea 1 MWH Nocne BKAKHYEHWA aAnA
NPOBEPKW NCNPaBHOCTK YCTPOWCTB Ha 1 €
BKJIIOHAETCH CUrHan Tpeeorn (3aropaeTcs
namna, 3By4dT cupeHa). YCTpoWcTBO cTa-
HOBWTCSH Ha AEXYPCTBO.

3. CocTosiHMe AaTYnkOB NPOBEPAETCH
¢ nepuoguyHocTeio 1 ¢. MNpu obHapyxe-
HUWM pas3omMKHYTOro gartduka 4depesa 10 c
BK/MIOYAETCH NPEePbIBUCTLIA CUrHaN TPeso-
(1 CBKMOYEH — 1 C BLIKNIOYEH) W 3aXMW-
raetca ceetogmon HL1 (kak oTmevanocs,
Nno ero COCTOAHWIO XO3AWH MOXEeT onpe-
AENUTL, HE BKIIOYANCH M B €ro OTCYTCT-

BWE CUrHAN TPEBOrW). 3a4epXKa BKIOYEe-
HWA CBETOBOrO W 3BYKOBOrO CUrHaNOB HAa
10 ¢ Heobxoamma ans Toro, 4Tobbl BEP-
HYBLWWACA XO3FIMH NOCNE OTKPLIBAHWA
ABEPW yCNen BbiKNYWTL CeTeBoe nuTta-
HWE, HE BbI3BAB BK/IOHEHWA CUrHana Tpe-

BOrW.

4. Yepes 3,5 MUH NOcne BKMOYEHUA
CUrHan TPeBOrK BbIK/IOHAETCA, U MWKPO-
KOHTPONNEp NPOBepAeT COCTORHWE naTt-
4nKkoB. Ecnv OHM 3amKkHYTbI, Npubop nepe-
XOAWT B PEXMM OXPaHbl, NP1 3TOM CBETO-
ovopn HL1 npoponxaer ropets. Ecnn xe
0BHapYXMBAETCA PA3OMKHYTBIM AATYMK,
YCTPOWCTBO NEPEXOANT B PEXUM OXMaa-
HWA X03AWHA. BepHyBLIWACH XO3AWH ne-
pesBoanT Npuvbop B NepeoHadvansHoe co-
CTOAHWE, BbIKNIOYMEB NUTaHue npubopa.

VicxogHBIR TEKCT NporpamMmbl MUKPO-
koHTponnepa n HEX-dahn npueepeHsl B
dainax Oxranab75.asm 1 Oxrana675.hex
COOTBETCTBEHHO. ITUMK xe dainamm 3a-
AaHO HeOBX0AMMOE CNOBO KOHDUIypaummn
MUKpokoHTponnepa (3FOCH).

Jetanu ycTpoicTBa CMOHTUPOBAHLI Ha
AByx dparMeHTax MakeTHelx nnaTt w3
donbrmpoBaHHoOro crteknorekcronnta. Ha
OIHOW M3 HKMX (PUC. 2) yCTaHOBNEHLI MUK-
POKOHTPONNEpP, ONTPOH, pesuctopbl R2,
R3, R6 u konpeHcatop C3, Ha BTOpOW —
BCE OCTaNbHbIE geTanu.

BoamoxHas 3ameHa MUKpokoHTponne-
pa PIC12F675 — PIC12F629 (6e3 kakmx-
nmbo popaboTok nporpammel), ONTPOHA
MQOC3062 — onTpoOH C MEHbLLUWM TOKOM
cpabartsiBaHns, Hanpumep, MOC3043
wnn MOC3063, HO B 3TOM cny4ae peaunc-
Top R1 ponxeH MMeTb ConNpoTMBNEHWE
680 Om. AuogHslit mocT 2[1906A 3ameHm
APYrMM NOAXOASLWMM N0 NapameTpam
(Hanpumep, KLU407A unn DB107), a Bmec-
TO ManoMOLLHOro WHTerpansHoro crabu-
nu3atopa HanpsxeHwa 78L05 moxHO
npUMeHnTs M0G0 APYrol C BbIXOAHLIM
HanpskeHnem 5 B (7805, KP142EH5A n
T. N.). Pe3anucTopbl U KOHOEHCATOPbl —
manorabapuTHbie NobbIX TUNOB.

MPUMEHEHHDBIA aBTOPOM NOHWXAIOLLIWA
TpaHchopMaTop MMEET ABE BTOPWHHLIE
0BMOTKM, N3 KOTOPLIX MCMOSNB3YETCA NNLUb
ofHa. MoTpebnaemblii OT HEE TOK HE3HA-
YyuTeNneH, No3ITOMY MOXHO WCNONL30BaThb
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Ten. 608-28-38

Npwém cTtaten: mail@radio.ru
Bonpocsi: consult@radio.ru

PAOMO Nz 2, 2015

npakTudeck noboil apyroi Manomoul-
Hbll TpaHcdopmaTop ¢ BTOPUYHOW 06-
MOTKOWM Ha 8...12 B. B xa4yecTse CeTeeoro
BbiknwyaTens SA1 npumeHeéH OObIYHbIA
6bITOBOM, YCTAHOBMNEHHbIA HA CTEHE.
KOHCTPYKTMBHOE WMCMONHEHWE YCTPOii-
CTBA B LENOM MOXET ObITb pa3Hbim B 3aBU-
CMMOGTI OT BO3MOXHOCTE pagnonobure-
ns. ABTOP pasmecTun nNnatsl B KOPnyce cra-
poro GbITOBOrO CYETYMKA 3NEKTPOIHEPruK
(B NnocnegHve roabl 3T CHETYMKW B MACCo-
BOM MOpsAAKe 3ameHstoT Oonee TOYHbIMK
COBPEMEHHBLIMK, NO3TOMY HaWTK TakowW
KOpNyc He cocTaemT Bonblworo Tpyaa). [ea
N3 UMEIOWWXCA B HEM YETbIPEX MOLLHbIX
BWHTOBLIX 32XWMOB WCMNONL30BAHbI ANA
NOAKMIOYEHNA MNPOBOAOB, COEAWMHRAIOLLNX
npubop ¢ cetsio 230 B, a aBa apyrux —
NPOBOAOE, MOYLWWX OT CUTHANBbHLIX CUPEH W
Namn (Ha CXeme 3TW KOHTaKTLl 0B03HaYeHb!
kak XT1—XT4). MNposoga wneiicdos npo-
nNyckawT B NPOCBEp/EHHLIE B KOpnyce
OTBEPCTMA M NOAKMIOHAIOT K NnaTte 4epes3
BUMHTOBYIO KNemmHyto konooky XT5—XT8.
Ceetoamonel HL1 n HL2 ycTanaenusatoT Ha
MOHTaXHOW nnare BHYTPW Kopnyca (ux
CBeYeHue HabnioaanT Yepes UMEIOLLEECH B
HEM CTekNIgHHOE OKOWe4ko). Bua Ha MOH-
Tax YCTPONCTBA NOKAa3aH Ha puc. 3 (kpbil-
Ka kopnyca cHata). AwogHsin moct VD1
CMOHTMPOBaH Ha 06paTHOR CTOpOHEe BoNb-
IO NNaTbl U NO 3TOWM NPUHKUHE HE BUOEH.
DOna wnelidor moxeT ObITb NPUMEHEH
TenedOHHLIR NPoOBOA, Hanpumep, “nan-
wa”. H4Mcno nocnepoBaTensHo BKMOYEH-
HbIX AATHNKOB ONPEaenAeTca B 3aBMCUMO-
CTW OT KONMHECTBA KOHTPONMUPYEMbIX OKOH
1 asepeir. Pabota ycTpoicTea nposepsi-
nace co wneindammn gnmHon go 10 m. Ecnn
ANR OXpaHbl MCNONb3yeTCs OAVH LWNend,
BMECTO BTOPOro YCTaHABMWMBAKOT MPOBO-
JIOHHYIO NEPEMBIHKY.

Y106bl Hanyrate 3N0YMbILWAEHHWKA W
npuvBeys BHUMaHWe Cocenei no gaqe, on-
HY U3 Namn 1 OOHY M3 CUPEH pa3MeLLaT
BHYTPW MOMELLEHWA, a OCTanbHble ycTa-
HAaBNNBAIOT BHE Ero, HaNpUMep, Ha KpbiLwe.

_Puc. 3

ABTOPCKWIA BapuaHT YCTPOWCTBA 3KC-
nAyaTUPYeTcs ¢ ABYMA Nnamnamu Hakanm-
BAHWA MOWHOCTLIO no 40 BT n asyms
3NeKTpomMexaHu4eckumm cupeHamm CC-1
(noTpebnaemas kaxnoh W3 HUX MOLL-
HocTe — 30 BT). Cumuctop VS1 cHabxEH
HeDonbwWKM TENN0OTBOAOM. Bnpoyem,
ecnu nNoTpebnaemas CUrHanbHLIMKU Npu-
6opamMn  MOLWHOCTb HEe npeBbiwaeT
150...200 BT, oH moxeT paboTtate 6e3 Ten-

nooteoda. Kpome TOro, BKAKYEHWE OX-
PaHHOW CUrHanM3aumMmn cny4aeTca peako u
Ha KOpOTKOE BPpEM#A, 8 CamMa CUrHanm3auwva
npepoieuctan. Ontocumuctop U1 npm
paboTe NPOCTO He YCNEeBaeT HarpeTsLCsH.

Mpyn HEOBXOAWMMOCTM HYMCNO namn wn
CUPEeH MOXHO YBEIMYWUTh, HO NPWU 3TOM CH-
munctop VS1 NpyuagTtes yecTaHoBWTL Ha Ten-
NO0TBOA, BbIOPaHHLIA C Y4ETOM yBENWYE-
HWst NOTPEBNSEeMOi MOLLHOCTH.

Ona paboTel C YCTPOWCTBOM, Kpome
YKA3aHHbIX Bbile 3NEeKTpOMEXaHWYeCKnX
CUpeH, MOryT BbiTb NpUMeEHeHbl u Bonee
COBpEMEHHbIE 3NMEeKTPOHHLIE CWIMHaNbHbIE
npubopel ¢ NUTAOWWM HaNPAXEHWEM
230 B nepemeHHOro Toka.

Hepocrtatok npegnaraemoro ycTpoi-
CTBa — €ro 9HEepros3aBuUCMMOCTb: Npwu
nponagaHuM HanpsxeHWsa B CETW OHO
NepecTaéT BLINONHATL CBOW YHKLMW.
Y10BbI 3TOr0 HE CNY4MNOCh, E€ro MOXHO
noaKMI4YMTL K CETU Yepe3 UCTOYHWK Dec-
nepe6oiHoro nutadma (MBM). Mogohpér
noboin MBI  HebonbWwoR MOLWHOCTH,
npeaHa3HaYeHHbIA ANs UCNOoML30BAHWUA C
komneloTepom. PaboTa ycTpoiicTea npo-
sepeHa ¢ MBIM UPS IPPON Model Back
Verso 600.

BO3aMOXHO, KTO-TO peluT nOBTOPUTL
npeanaraeMoe yCTPONCTBO OXpaHbl C HU3-
KOBONBTHBbIMW CUMHANBHBIMW NpUBopamMu 1
BCTPOEHHON pe3epBHON akKyMyNaTOPHOR
Garapeeir. [1na TAKOW KOHCTPYKLUN MOXET
npUroanWTLCA OCHOBAa OMWCAHHOrO YCT-
PONCTBA — MUKPOKOHTPO/NED C 3anncaH-
HOW B ero NamaTe NPOrpamMmon.

Ot pegaxumwn. [porpamMmmMa MUKDOKOH-
TPONNEPA HAXOANTCH Ha Hawem FTP-cepeepe
no aapecy <ftp://ftp.radio.ru/pub/2015/
02/ohrana675.zip>

HOBbIE HABOPbI Ha poccuiiCKOM pbiHKe !
Cebiwe 200 mogenein |Ona poma, 6usHeca n opuca.
www

8-495-545-92-41

| — NMossbiwawwmit DC-DC perynupyemblit npecbpaaosarens
Hanpsxenns RP005 3,5...30 B =>4...30 B (5 A) — 642 py6.
— Moayns RP002. Perynupyemblii MMNyNbCHBIA cTabunu-
3atop HanpsxeHua (1,5...35 B; 0...3 A) — 250 py6.
— PagwokoHcTpykTop RK226. USB K-L-line agantep — 740

' pyo.

— PagMoKOHCTPYKTOP

NUTUEBBIX akkymynaTopos — 200 pyb.

RP118. JlabopatopHbiil Bnok
nuTanua (U=0...30 B; |,,=3 A) — 475 pyb.
— PapwokoHcTtpyktop RP238. 3apsgHoe ycTpolcTeo ons

MOAYNbHAS PEKNAMA

.RADIO-KIT.RU

TAKOE...

— Mogyne RP212. Perynupyemblii ctabunn3arop Hanpsi-

skenmna 3...27 B, 10 A — 300 py6.

— Moayne RP216M. Perynstop MOWHOCTW CMMWUCTOP-

I HeliA (1 kBT 220 B) — 300 py6.

— Moayns RF004. Paguomoaynb CTEPEonpueEMHINKa BELLa-
TensHoro YKB FM guanasona 50...115 My, — 200 py6.

* *

*

CBETOOWOAHBLIE NAMMLI,

-

Ons Bac, paguonwo6utenn !
PAOMO: snemeHTsl, HabopLl, matepuans, KOPNycel, MOH-
TAXHBIA MHCTPYMEHT 1 Np.
O1 Bac — onna4yeHHbIR KOHBEPT ANA BecnnaTHbIX KATanoroe.
426072, r. Mxesck, a/a 1333. UM 3uxHaTos P.K.
Ten. 8-912-443-11-24, (3412) 36-04-86
www.rtc-prometej.narod.ru

* *

CBETW/IbHWKWU W BCE |

www.new-technik.ru

* -

MpocToi acTpagHO-aAMCKOTeUHbIA yoeunuTens 200/400 BT:

koHcTpykTOp — 500 pyb.;

HACTPOEeHHbIH Moayns — 900 pyb.

HanoxeHHbim nnaTexom.
630075, HoBocnbupck-75, a/a 63.

E-mail: zwuk-serwis@mail.ru

www.zwuk-se

Mpater AUMN/UAN pna wwud PCI, cPCIl, PCle nw USB, mo

24 pazpsagoe v 2000 Mlu,
www.signal.ru

P/petann oted. n umn. 9000 TMNOB, KHWMM, KOMNBLIOTEPLI,
NO. Baw koweept. 190013, r. C.-Metepbypr, a/a 93, Kuce-

NEBORA.

*

.narod2.ru

* *

FLCG "Bepé&aka” — MHOrogyHKLIMOHANLHBIA
W3MEepPUTENbHbIH KOMNMEKC:
 n3MepeHue 4acToTel (o 2 Mu);

# reHepaTop;

# M3MEPEHWUE EMKOCTU U MHOYKTUBHOCTH,
A M3MEDPEHNE HANPSXEHUS,

# NpOBEPKA KBAPUEBLIX PE30HATOPOB.

LeHa — 2999 py6.!

www.FLCG.ru

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



Cnoco6 ycTaHOBKM AJINTEJIbHOCTHU
nay3 B YCTPOMUCTBAX ynpaBJsieHuUs
CTEKNIOOYUCTUTENAMM

. CAQPOHOB, r. Yura

YcTposicTBa NepuoguYecKoro BK/IIOYEHUS CTeK/I00YUCTUTenei
A[aBHO u3secTHsbl. llpegnaraemMoe OT/IM4aeTcA OT HUX B OCHOBHOM
cnoco6oM yCcTaHOBKM ANUTENLHOCTH Nay3 MeXAY UNKAamMu O4YUCTKH
no6oBOro cTekna B NpepeLIBUCTOM pexunme. Mcnonp3ys onucaHHbii B
cTatee cnocof, xenaemyo ANUTENbLHOCTb MOXHO YCTaHOBUTb UAWN
nameHnTs B n060i MOMeHT 6e3 kakux-nnbo nepemMeHHbix pe3ncTo-
POB M APYrux opraHos perynanposKu.

TOBbI M3MEHWTE ANUTENBHOCTL Nay3,

AOCTaTO4HO NPepBaTh TEKYLWY nay-
3y HaxaTumem Ha kHonky. YcTpoWicTeo
3anoMHUT €€ ONUTeNbLHOCTL, KOTOPYIO W
Mcnons3yeT B KadecTse 0Opasuosoi o\
BCEX nocneaytowmx nays. 3anomuHa-
IOLWWM 3NTEMEHTOM CAYXWUT KOHOEHCATOP.

3TOT NPUEM MOXHO NOBTOPATL HYXHOE
uncno pas. OpHako OH NO3BONAET NWLLL
ykopadmBaTtb naysbl. YTobbl coenate ux
ONIMHHee, HeoBX0aWMO BbIKNIOYWUTE CTEK-
NOOHNCTUTENL, Hepea HeBoNbLLWOK npome-
KYTOK BPEMEHW BHOBb BKMOYUTL €ro 1
HAXATHEM HA KHONKY 330aTb HYXHYIO ONn-
TensHocTh. [Mocne HebonbWOW NPakTUKK
3TO HE BbI3bIBAET 3aTPYAHEHWUIA.

[0 HanpsxeHus BopTceTn aBTOMOBWUAA.
Bo Bpema pabo4ero xona CTeknoo4mcTi-
Tenein HanpsxeHWe Ha koHaeHcatope C8
6narogaps 3akpoiTomy anoay VD2 cnapa-
eT He3HauuTensHo. OHO ucnone3yeTcs
ANA NUTaHWMA WCTOKOBLIX MOBTOPUTENER
Ha TpaHancTopax VT3 n VT4 n OY DA1.
Anoa VD1 ycTpanseT BbiBpoCck Hanps-
KEHUA CAMOMHAYKUMKU 0BMOTOK auraTe-
na M1. Peauctop R2 npegHasHadseH ans
pa3paakn koHaeHcatopos C2 u C5 nocne
BbIKNIOYEHWA CTEKNOOYWUCTUTENA,
KonneHcarop C7 npu 3ambiKaHWMW KOH=-
TakToB pene K1.1 3apaxaerca 4o Hanps-
KEeHWUA, Nagalowero B 3TOT MOMEHT Ha
pesuctope RB. Hepes MCTOKOBLIN NOBTO-

TPUHWCTOP 3aMKHET Lenb NUTaHus
nsuratens M1. deurartens Ha4uHET pabo-
TaTk, W KOHTaKThl BbiKMOYaTena SF1,
3aMKHYBLUWCE, 3alWYyHTUPYIOT TPUHUCTOP
VS1, KOTOpuI B pesynsrate 3akpoercs.
OpaHako pabota gsurarenst NPoOAOAKUTCH
00 3aBeplieHna pabovero xona WEeToK n
pa3mblkaHna BoiknwoyaTensa SF1. B Teve-
Hne pabo4yero xopa kKouaewcartop C5
NPaKTU4YECKW NOMAHOCTLIO Pa3pAaNTCH Ye-
pes peanctop R u anopn VD3.

Korpa koHuesoil BbiknwuvatTens SF1
BHOBb Pa30MKHETCH W HACTyNUT naysa B
pabote CTEKNOOYUCTUTENS, HAYHETCH
NOBTOpHAaA 3apaaka koHgeHcaTopa C5.

TeopeTnuecku, ecnm Ha kHonky SB1
ELUE HE HAKXWUMANW W HANPFAXEHWE HA KOH-
neHcarope C7 paBHoO Hyno, naysa s pabo-
TE€ CTEKNDOYUCTUTEN He 3aKOHYMTCH
HWkorga. Ho npakTu4eckn koHaeHcaTop
C7, nycTb 04eHb MeQNeHHO, HO 3apsaxaeT-
CH TOKOM YTEYKW 3aTBOPA NONEBOrO TPaH-
3ucTtopa VT4, Moatomy paHo unu No3aHo
3HaK PasHOCTK 3HAYEHWI HANPSKEHWN HA
BX0[ax Komnapartopa W3MEeHWTCH, 4TO
BbI30BET ero cpabaTbiBaHWe W OTKPbIBa-
Hue TpuHucTopa VS 1, 3anycrarowero pa-
604MiA XO4, LLETOK CTEKNOOYUCTUTENS.

OpgHako nyywe He A0XWAATLECH 3TOro, a
B COOTBETCTRYIOLLMNI MOMEHT BPEMEHK Ha-
KaTb M OTNYCTWTL KHONKY SB1, 3anas atum
HeobXoouMYID OMTENbHOCTL nayabl. MMpw
HAXATUW HA KHOMKY 3aMKHYTCSl KOHTaKThbl
pene K1.1, 4T0 npuBeAET K BbipaBHUBAHWMIO
NOTEHUWANOB 3aTBOPOB TpaHaucTopos VT3
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OnucanHoe Hwxe ycTpoicteo, pabo-
Talwee No 3ToMy NPUHLKNY, NOCTPOEHO
Ha AWCKPETHLIX TPaH3WCTOpax W onepa-
LMOHHOM younutese. Ho TOT xe anroputm
Kenawowme MOryT peanv3oBaTb W Ha
fonee coBpeMeHHOM anemeHTHoM base —
UMGDPOBLIX MUKPOGXEMAX UM MUKPONPO-
ueccope.

Cxema ycTpoWCcTBa ynpasieHWa CTek-
NOOHMUCTUTENEM NPeACTaBNeHa Ha PUCYH-
ke. 3nekTpoagsuratens M1 1 ynpasnse-
MbliA Kyl'la'-IKOM. CBHA3aHHbIM C €ro eanom
HEePBAYHOM NepeaaYvent, KoOHeYHbIR BEIKAD-
yatens SF1 — 3neMenTbl NPMBOAA CTEK-
noouncTuTens asTomobuna "3A3-968".

MNepexnoyatenem SA1 3a0a0T pexum
paboTel cTeknoo4ucTUTENR: 1 — BbIKIIO-
YeH, 2 — HenpepblBHbIA, 3 — NpepbIBUC-
Thith. ECNK BKNIOYEH NPEepbIBUCTHIA pe-
KWUM, TO B MHTEpPBanax BpPEeMeHW, koraa
KOHUEBOW Bbiknoyatenb SF1 pa3oMkHyT
(370 O3Ha4aeT, 4TO WETKN CTEKNO04NCTH-
TEeNs HAaxX0OATCA B WCXOOHOM, O4HOM W3
KpaiHWx, nonoxeHun), a TpuHucTop VS1
3akpbiT, koHgeHcaTop C8 3apaxaertcs
yepea peuratens M1 w guoa VD2 noytn

A1 _C1
N T

L C3

:[_22H

puTens Ha Tpanauctope VT4 HanpsiokeHwe,
00 KOTOPOro 3apsanica 3TOT KOHAeHCa-
TOp, NOCTYNAaeT Ha HEWHBEPTUPYIOLWWIA
exon OY DA1. Tekyuiee 3Haq4eHne nageHns
HanpsaxeHns Ha peanctope RB nocTynaer
Ha nHeepTUpyowmMid Bxog OY Yepes ncTo-
KOBBIA NOBTOPUTESNL HA TpaH3aucTope VT3.
OVY ncnonbayeTca Kak KomnapaTtop Hanps-
x*eHua. MNonoxutensHaa obpatHas CBA3b
yepea peancTop R15 co3gaér 8 xapakTe-
PUCTUMKE €ro NepeknioYeHns HebonbLIon
ructepeanc. Peanctopom R11 3apaH pe-
*uM paboTel OY.

B nepsbiit MOMEHT NOCNe nepeeoaa ne-
pekno4aTtend SA1 8 nonoxeHne 3 KOHOEeH-
catopbl C5 1 C7 HAax0aATCH B pa3psKeHHOM
COCTOAHMKU. 3aTeM HayvHaeTcs 3apsaka
koHAeHcaTopa C5, npu4eEM nageHue Hanps-
KeHWA Ha peaucTtope R8 no mepe aToi
3apagku ymeHswaercs. Korga oHo cTaHeT
MEHbLUE, HEM HANPSKEHWE HA KOHAEHCATO-
pe C7, N3MeHUTCA COCTORHWE KOMNAapaTo-
pa Ha QY DA1. Umnynec, chopMUpoBaHHbIi
B 3TOT momeHT andidepeHunpyiowein Le-
neo C3R3 M ycuneHHblid TpaH3ncTopamm
VT1 1 VT2, otkpoeT TpuHucTop VS1.

n VT4, B cnegyrowwil nocne oTnyckaHus
KHOMKKM W pas3melkaHus koHTakToe K1.1
MOMEHT BpPEMEHW MNOTeHuman 3areopa
TpaHsucTopa VT3 ymMeHbWWTCA 3a CYET
NPOAO/KAIOLLENCH 3apaaKM KOHAEHCATOo-
pa C5. MoTeHuman xe 3arsopa TPaH3ncTo-
pa VT4 6naropgaps koHgeHcatopy C7 ocra-
HETCH HEM3MEHHbIM. 3TO NPUBEOET K cpa-
6aTeIBAHMIO KOMNAPATOPa U 3aBEPLUEHNIO
nayasi. B cnegyiowmx umknax npogonku-
TENbHOCTL Nay3 Bynet 6an3ka K 3anporpam-
MWPOBAHHOM, TaK KaK HanpsieHWe Ha KOH-
fAeHcatope C7 NnpakTU4eckn He U3MEHUTCS.

Ana yMeHblweHws nay3ssl Heobxoaumo
CHOBA B HYXHbIA MOMEHT HaXaTbh Ha KHOM-
Ky SB1. HanpaxeHne Ha KOHOEeHcaTope
C7, 3apaowee pamTensHOCTL nayssl, W3-
MeHUTCH. Y106kl yBENMYMTL Nayay, Heob-
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PAOWO Ne 2, 2015

XOOMMO BbBIKNTKOYMTE CTEKNOOYHUCTUTENDb
(noctaemte SA1 B nonoxerue 1) u yepes
Hebonbwoe Bpems, Heobxoaumoe ans
pa3pagkn kongexcatopa C7, BKNOYUTE
€ro CHOBa W BbINOMHWTL ONEpPauMin npo-
rpamMmMUpPOBaHWUA NMay3bl HYXXHON OnuTens-
HOCTW. YCKOpWTb pas3psaaky koHAeHcaTopa
C7 mMOXHO HaxaTtnem Ha kHonky SB1 npwu
nepeknioyartene SA1, HaxogslWewmcHs B
nonoxeHun 1 unn 2.

MpW ykazaHHbIX NapameTpax pe3ncTo-
POB ¥ BPEMA3aAALWMX KOHAEHCATOPOB,
YCTPOWCTBO MO3BONAET YCTaHaBNMBaTb
anuTensHoCTs nayasl ot 0,5 ao 60 c.

3ameHsTs KOHTaKThl pene K1.1 Ha npo-
CTYIO KHOMKY Henb3s seuay Bonblunx Ha-
BOZIOK W YTEYEK Hepe3 ANMHHbIE NPOBOAA.

Bpemazapawowme koHaeHcaTopsl C5 n
C7 cnenyetr noabupaTte C HaWMeHbLIWM
TokoM yTeqku. KoHpeHcatop C5 xena-
TensHo 6paTk C BO3MOXHO Honbwmm HO-
MWHaNbHbIM HanpaXxXeHuwem, 470 CHWU3WT
TOK yTe4dku. KoHgexcatop C7 — nonnatun-
nenTepedTanatHelin K73-17. Eweé meHb-
LWe TOK YTeHKK1 Y NONUCTUPOJIBHBIX (Cepun
K71), dToponnactoseix (cepun K72) nnu
noNMNPONMNEHoBLIX (cepin K78) koHaeH-
CaTopoB..

Monesele TpaH3ucTopsl VI3 n VT4 cne-
AyeT BbIBMpaTh C HAMMEHbLUWM HANPAXe-
Huem oTcedkwn. Pene K1 coenaHo u3 rep-
KOoHa KOM-2, Ha KOTOpOoM HamoTaHbl 6e3
kapkaca 1050 BuTkos nposoaa N3N 0,12.
OBmOoTKa NponuTaHa 3NOKCWAHON GMO-
now. Tok cpabatbiBaHWs pene NONY4UNcH
paeHeim 33 MA,

YunTelBaf YyCNOBMA 3KCNNyaTaumm
ycTpoicTea Ha aeBTtomobOwne, aertanu
BonblWoi Maccel U HBONbWWX PasMepos
HeobBX0AMMO 3aKPEenNUTL Ha ero nNnate He
TONLKO NANKOW BbIBOAOB, HO M MEXaHW-
YECKW, HANPUMED KNeem.

ANEKTPOHHbIE KOMMNOHEHTDI
HA WWW.S-10MITINO.RU

Bcé pna peMOHTa U NPOM3BOACT-
Ba pPaavo3NeKTPOHHOW annaparvy-
pbl, aBTOMOGMNLHOW KU ObITOBOM
PaguOTEXHWUKN.

MNpogaxa oNToMm W B PO3HWUY B Na-
sunboHe 546 TK "MutuHcknia pagno-
poiHoK". Pabotaem ¢ 9.00 oo 18.00 exe-
AHeeHO. [lo4yToBas W Kypbepckas
AocTaseka.

Haw appec: Mockea, MaTHULKOE
wocce, 18, 3 a1, nas. 546.

8-905-782-47-71

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

125464, Mocksea, a6. aw. 39.

* * *

Habopsi

OT BeAywWUX NpoussoguTene.

Cambiii WwWupokuid BeIDOp paguoae-
Tanei, 3anyacTei aons  pemoHTa,
pagvoniobutensckux Habopoe W rap-
xetos — 8 MHTEPHET-MATA3UWHE
"OECCH".

Ten.: pns Mockeb! (495) 543-47-96,
(916) 029-9019.

WHTepHeT-marasmH:

WWW.DESSY.RU

e-mail: zakaz@dessy.ru

YnbTpa3BykKOBOU UaMepuTtTenb
OKTaAHOBOIro yucsia 6eH3uHa

A. KOPHEB, r. Ogecca, YkpanHa

MHOrne cospemMeHHble aBTOMOOGUAN OCHaWeHbl 3eKTPOHHOMR
CUCTEeMO# 3aXXUraHus ¢ KOMNbIOTEPHbIM 6IOKOM ynpasneHus noga-
4e# 1 BNpbicKOM Tonnuea. OQuH U3 BaXHbiX AN8 NPaBuAbHON paboTbl
6noka ynpasneHus napamMeTpoB — OKTaHosoe yucno 6eH3uHa. Mpu
€ero HecoOTBETCTBUMN CTAHRAPTHOMY ABUraTesb He cMoxXxeT paborare
B ONTUMAasbHOM PEXUMe, HapyLWKnTCsA NPoLecc ynpaBaeHUs BApbic-
KOM TOMN/AMBa BNAOTb A0 aBapuiHOW notepn moujHocTu. lMoatomy
Hanu4yue rnpocToro u AOCTYNHOro ANs BCex aBTonioburenei ycrpon-
CTBa KOHTPOJIA OKTAHOBOro 4Yucna 6eH3nHa, 3aiMBaemMoro B Tonaue-
HbIN 6ak, cerogHs BecbMa aKTyanbHO.

3BECTHO MHOXECTBO Pa3finyHbIX CNO-

cob0B M3MepeHa OKTaHOBOro Y1cna
BeHauHa [1], Ha OCHOBE KOTOPbLIX OCBOEH
BbINYCK OKTaHOMEpOB. Hanpumep, wwpo-
KO npumeHsemblili B Poccun npubop
ZX101C dupmbl Zeltex MCnonbayeT MeTon
M3IMEPEHMA OKTAHOBOIO Y1MCna, OCHOBAH-
HbIA Ha nornoweHn 6GeH3anHom uHbpa-
KpacHoro wW3ny4eHwa B AuanasoHe
800...1100 Hm. 3anaTeHTOBaHHas ONTW-
yeckas cxema npnbopa conepxuT 14 cee-
TodUNLTPOB, B pesynsTaTte 4vero obpa-
3yI0TCA 14 OTCHETOR CNEKTPA NOrMOLEHNA
B yKa3aHHOM aunana3oxe. [lanee Ha OCHO-
BE KaNMBOPOBOYHOM MOAENW BbIMUCNSETCA
OKTAHOBOE YMCO0.

OKTaHOMEpPL! B AOMALUHWX YCNOBWAX BECh-
mMa 3aTpPyaHUTEeNbHO gaxe O4eHb ONbITHO-
My paguoniobuTento.

[na cozpanns manorabapyutHOro n ge-
wesoro npubopa onepaTMBHOro KOHTPO-
NI\ Ka4yecTea TONMMBA MOXHO BOCNO/b30-
BATLCA YNLTPA3BYKOBLIM METOAOM ONpe-
AENeHns OKTaHoBOro yucna BensmnHa [2],
B OCHOBE KOTOPOro NEeXuT U3amepeHue
CKOpPOCTW pacnpocTpaHeHusa ynsTpaseyka
8 6eH3uHe. Ha ocHOBE 3TOro MeToaa oTe-
YECTBEHHOIN NPOMBILIEHHOCTBIO YXe Bbl-
nyckalTca oktaHomepbl AC-98, SHATOX
SX-150, OKTAH-UM v ap.

PaccmaTtpueaemblii HWXE OKTaHomep
HEe NpeTeHAYeT Ha BLICOKYD TO4HOCTbL

Wanyyatens ynbTpaisyka Bl e Benon TIpHEMHHMK yNbTpadsyka
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BeinyckaeTtcs Takxke nabopaTtopHbiiA
aHanu3aTop XX-440, npepHasHa4YeHHbIA
AnA  9KCNpecc-aHanu3a OKTaHOBOro
4yucna 6ensmHa. OH NPOCT B UCNONL30Ba-
HWW W MMEeT BLICOKYID HadEexXHOCTbL bna-
ropaps CNOXHEeWWWM COBPEMEHHbLIM TexX-
HONOrMAM W 3aNaTeHTOBaHHbIM TeXHu4Ye-
CKMM peLUeHUAM, NMPUMEHEHHBIM NPKU ero
coapnaHuu. lMNocne kaxaoro BKMOQYEHWUA
npubop camoTecTUpyeTcH ANnst AOCTUXKe-
HWA MaKCUManbHOW TOYHOCTW. Pelynk-
TaTel U3MEPEHNA 0TOBPAXATCA HA ANC-
nnee W Moryt ObiTb pacnedyaTadb Ha
BCTPOEHHOM NPUHTEPE C YyKa3aHWem HOo-
mepa npobbl, naThl W BPEMEHW NpoBege-
HWA WCNbITaHWin. HO CTOMMOCTE Takoro
npnbopa n3MepsieTca OecATKaMmn ThiCHY
ponnapos CLJA. Cospate aHanorumytbie

onpeaeneHs OKTaHOBOro 4ymucna BeH3uHa
NoO CPaBHEHWIO C 3aABJIEHHOW TOYHOCTLIO
NPOMBLIWAEHHLIX NPMBOPOB, HO TEM HE Me-
Hee No3BOoNSET OTNHHUTE XOPOLUWIA BEH3WH
OT MAOXQro. 310 HEMANOBAXHO ANA aBTO-
nobutens, Tak kak ka4ecTso DeH3uHa Ha
MHOrux A3C, K CoxaneHwio, He COOTBeT-
cTByeT Hopmam. K TOMY e Takon OKTaHo-
MED NPOCT B M3roToBNeHun, TpebyeTt Mu-
HUMANBHOrO HANAXWBaHWA, B HEM MCNONb-
30BaHa pelésas anemeHTHan basza.
Bnok-cxema ynbTpa3ByKOBOro OKTaHo-
Mepa nokaszaHa Ha pwuc. 1. Ha Bbixope
reHeparopa OgWMHOYHOro umnynsca gop-
MupyeTca umnynec (1), koTopein nepe-
[ATYMK NEPEHOCWT Ha PE30HAHCHYIO Yac-
TOTY Wany4atens ynsTpassyka (2). Y Haum-
6onee pacnpoCTPaHEHHbIX HbIHE BbIMYC-



Kaemblx YNbTPa3ByKOBLIX M3nyyaTenei ata
yacTtota pasHa 40, 200 vnn 400 kly [3].
WmnynbCc wanyvaetcs B Denszobak as-
TOMOBMAA. Ha NPOTUMBONONOXHOM CTOPO-
He BeH3obaka yNnbTPa3ByKOBOA NPUEMHMK
NPUHAMAET 3TOT MMNyNLC (3), a cenek-
TUBHLIA OETEKTOP NpeBpawaeT ero B
UMNYNLC NOCTOAHHOrO Toka (4), 3agep-
KAHHLIA OTHOCWUTENLEHO WMmnynsca (1) Ha

dopmupyeTcs uMnynsc (5), anutens-
HOCTb KOTOpOro pasHa At. Mamepue eé n
3HAA pPacCTOsIHWE MEXAyY u3nyyatenem w
MNPUEMHWUKOM, MOXHO BbIMUCAWTL CKO-
pocTb V 1 NO HEWN OLEHNTL OKTAHOBOE YUC-
no 6eHanHa.

Ona v3amepeHus ANMTENbHOCTW WM-
NynLC 3anonHAKT CNegyluwumMmn ¢ ua-
BECTHbIM MNEepno-

BbIBOOWMbIM Ha CBETOAWOAHBLIA WHOMKA-
TOp, OENAa0T BLIBOA O MapKe W KadecTse
BeHauHa.

3HaueHnsi CKOPOCTM pacnpocTpaHe-
HWS YNbTPA3ByKa NpW pPasiuyHOR Temne-
patype B BEH3WHAX, NCNONb3YEMbIX B Ha-
CTOfILLIEe BPEeMA B aBTOMOBWNbHbIX ABUra-
Tensx v B BO3ayxe, NpuseAeHsl B Tabn. 1.

BPEMA PacnpOCTPaHEHWsI yNbTPa3Byka B OOM CHETHLIMW M- Ta6nuua 1
6eH3nHe. 31O Bpems pasHO nynscamm W noa- Cpeaa
; L CHM'ébIBaHOT nxumc- | Temnepatypa, °C [ esT A a5 T AN-95 | A/I-08 Boizp
At=—, no. 3aTem 370 YMC-
Vv BOUERARMNERET € 20 1320 | 1376 | 1374 | 1380 | 319
rae L — paccTosiHue Mexay U3nyqaTenem  3TaNOHHbIMU KOH- -10 1283 | 1320 | 1327 | 1335 325
1 NPUBMHWUKOM ynbTpa3syka; V — CkO-  GTaHTamu ans pas- 0 1238 [ 1273 | 1281 | 1291 331
POCTL PAcnpOCTPaHeHUsi yLTPassyka B HbiX Mapok GeH3un- 10 1189 | 1226 | 1235 | 1242 337
aHanuanpyemom Genaune. Mo ¢poHTam  Ha, U NO pesynbTa- 20 14 1178 1188 1196 343
W3NYYEHHOTO W MNPUHATOrO WMNYNLCOB  Tam  CPaBHEHUs, 30 1095 | 1132 | 1142 | 1151 349
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PAAWO

Tak Kak CKOPOCTb PAacnpoCTpaHeHwus!
yneTpa3eyka 8 GeH3uMHe CylWwecTBEeHHO
3aBUCHT OT TeMNepaTypbl, W3MEPWUTENb-
HYIO YCTaHOBKY OCHALLAIOT TEPMOCTATOM,
BCTpowmB B 6ak ¢ DeH3NHOM AaTYnK TEMNe-
paTypbl U HarpeBaTenb. ITO CyLEeCTBEHHO
NoBLIWAET TOYHOCTE M3MEPEHWUA, OCODEH-
HO B 3MMHEE BPEMSH.

MpuHUMNUaNLHanA cxemMa OKTaHomMepa,
paboTalowero No oNUCaHHoOMY NPUHLMNY,
npeacrtaeneHa Ha puc. 2. Mepeparuvk n
CEJIEKTUBHBIN AETEKTOP YbTPAa3BYKOBOro
curHana nocTpoeHsb! Ha 6a3e MUKPOCXEMbI
ToHanbHOro aekoaepa LM567 (DA2). Ita
MUKPOCXemMa npeacTasnser coboWi CuH-
XPOHHbBI AETEKTOP, ONOPHLIA reHeparop
KOTOpPOro oxsa4veH netnéin MAMY. leHe-
pPaToOp MOXHO HAacTPOWTb Ha Nbylo yac-
Toty F or 100 My go 500 klu, ecibpas
COOTBETCTBYIOWME MapameTpbl 3NemMeH-
ToB C6, R9wn R10:

=% 1
11-C6-(R9+R10)

MNockonbky B Nnpubope MCNOMb3yIoT-
CA ynbTpaseykosble NpeobpasosaTeny
MA40S4R (BM1) n MA40S4S (BA1) ¢ pe-
30HaHcHoW YacToTon 40 kly [3], To n 4ac-
TOTa reHepaTopa A0/MKHA ObITe TAKOW Xe.
3a C4ET MCNOSMLIOBAHWA OHOMO U TOTO Xe
reHeparopa Ana QopMUpPOBaHWA WM3NY-
4aeMoro MMNynbca W AeTEeKTMPOBAHWA
npuHaToro obecneynsaercs ycTonunsas
HACTPOMKA NPWEMHWMKA Ha CUrHan nepe-
aardquka.

KBapLeBblii reHepaTop Ha Noru4eckom
anemenTe DDB8.4 dopmupyeT CYETHbIE
umnynbeel Hactoton 1 My, 3anonHsio-
wre ¢ nomowbl anemeHta DDB.3 wm-
NyALC PasHOCTH N3NYHEHHOTO W NPUHATO-
ro curHanos, obpasylwWnincs Ha Beixoae
anemeHTa DD8.1. Takum obpazom, 4vcno
WMNYNLCOB, NPOWeauny Yepes3 anemeHT
DD8.3, pagHO ONWTENBHOCTU NPOXOXae-
HWS YNbTPa3ByKOM MEPHOro OTpeska B
BeH3nHE, BLIPAXEHHON B MUKPOCEKYHAAX.
Ons BerHsnuHa pasHeIx Mapok Npu Temne-
patype 20 °C u AnvHe mMepHOro oTpeska
1 m 370 yucno (N) ykaszaHo B Tabn. 2.

Tabnuua 2
BeHauH N N mod 128
AWN-B0 876 108
AN-92 848 80
AN-95 842 74
AN-98 836 68
MmMnynbcbl NOACHUTLIBAET CHETYMK

DD1. lMockoneky WCNONL3IYIOTGA TONLKO
CemMb ero paspsaoB, B KOTOPLIX MOXET
copepxaTsca 4nchno He bonee 127, B npo-
Luecce C4€Ta OHW MHOroKpaTHO nepenon-
HAKOTCH W NO ero 3aBepLUeHn B HUX Haxo-
AWTCA OCTaTOK OT AENIEHWUS YK1Ca NOACHN-
TaHHbIX MMNYyNLCOB Ha 128 (N mod 128) .
37K ocTaTkM Takxe ykasaHel B Tabn. 2.
MNockonbky pazHuua mexay MakCuMansHo
W MUHWUMANBHO BO3MOXHBIMK 3HAYEHWAMK
OCTaTKOB HMCNa WMMYLCOB HE NpeBbiwa-
et 127, HeOOHO3HAYHOCTW OTCHETA NpuW
aHann3e COCTOAHWA TONLKO CeMK pasps-
00B CYHETYMKA HE BO3HUKAET.

YMecno ¢ BbIXOQOB CHETYMKA NOCTYNAeT
Ha OAMH U3 BXOA0B UndpoBOro komnapa-
Topa Ha mukpocxemax DD3 w DD5. Ha
BTOPOA BXOA kOoMnapatopa ¢ MNOMOLLbIO
nepekniodarens SA1 noo4epenHo NnogaoT
4ymucna, COOTBETCTBYIOWME 3TaNOHHONR

AANTENBHOCTK 330EPXKKWM ONA HETbIPEX
Mapok BeHsuHa. 3TW yucna yctaHaenu-
BaKOTCA Ha Bxogax BydepHbix 3nemeHTos
DD2, DD4, DD6 v DD9 B WHBEPCHOM
OBOWYHOM KO, NOCKOMbKY 3TW 3NemeH-
Thl — WMHBEPTUPYOLWWME. [TOCKONbKY BbIXO-
bl 3TUX 3N1EMEHTOB MMEIOT TPWU COCTORA-
HUS, MX MOXHO ODBEeAWHWTE B ODLWYID
LWWMHY, 4TO U CAENAaHO B OKTAHOMETPE.

Mpw apyroi anvMHe mMepHoro oTpeska
(anvHe 6eH3o0baka) obpa3suosbie yucna N
M3MEHAKTCA NPONOPUWOHANBHO, 3aTem
HepyTca OCTaTkW OT UX AeneHns Ha 128.

MNpucTynaa K M3MEepeHWo OKTaHOBOTO
yucna BeHsuHa, cneayeT yCTaHOBWTL ne-

OTBETCTBEHHO Ha Bxogax Uy (BeiBOa 3) w
Uy (BbIBOA 2), KOTOPbIE A0MKHBLI ObITb
paeHel [4]:

Ur, =0,00862- T, +0,395;

Uy =0,0062- Ty + 0,395,
roe Ty v Ty — 3aaHHbIE 3HAYEHWA TEMMe-
paTypbl COOTBETCTBEHHO BKMQYEHWA 1N
BbIKIO4EHWs HarpesaTens, °C.

3TN HanNpsxkeHWs NoNy4arT 1z obpas-
uoeoro Hanpsaxenus Uy (Boigog 1) ¢ no-
MOLLBD PE3VCTUBHOMO OENWUTENA Hanps-
xeHws R1—R3. 3apgaswnchk 3HA4eHWEM
Ry=R1+R2+R3, conpoTMBneHus aTnx pesnc-
TOPOB MOXHO PACCHYNTaTbL NO GopMynam:

pexnio4atens SA1 B nonoxeHue "AN-80". Ur -Ry
3atem OBHYNUTL CHETHMK Haxatmem Ha R2=—=—=;
kHOMKy SB1 1, Haxas Ha kHonky SB2, npo- 125
n3BecTn uamepenwne. Ecnv okTaHoBOE R1= Uy <Ry R2:
4yncno 6eH3MHa MeHbLe 3TANOHHOTO AnA T
GEH3MHA 3TOM MAPKK, TO BKNIOYMTCA Kpac- :
HuIA ceeTognon HL3. Ecnuv oHO pagHo 3Ta- R3=R, -R1-R2.
+
HL1 AN307BM
EKA1 _I_ C1 /
/| R7T = RB 1 Vol
J []/]100 B R (e
RS
£1100 &
o / V2 HL2
® I 5] on7600 Mw?ﬁ‘,’“‘
R6 3.3 % RO 1k /
@
VT1 VT3 c2
IRF370BL 2N7000 10mKkx 16 B
- “'I-
- I
Puc. 3

NOHHOMY, BKIIOYMTCA XENTHLIM CBETOAMOLO
HL2. Ecnu 6onbwe, To ByAeT BKAOYEH 3e-
néusln ceetoguog HL1. B nocnegHem
crny4ae crieqyeT nocnenosaTesnbHO nepe-
BOOMTE Nepeknoyatens SA1 B nonoxe-
HWA, COOTBETCTBYWOWME Bonblwwnm OKTa-
HOBBIM 4Yucnam, npogonxkan HabnwoaaTte
3a ceeToguoaamMu.

Hanaxweanne npwbopa CBOAUTCH K
ycTaHoBke 4acTtoTel 40 kY Ha BeiBOAE 5
Mukpocxemsl DA3 ¢ nomMowksl NoacTpo-
eyHoro peauctopa R9. Ecnu ncnonb3o-
BaTb DONee BLICOKOYACTOTHLIE YNbTpas3By-
koeble npeobpasosatenn wva 100 wan
200 kl'u, To 4acToTy reHepaTopa Heobxo-
AWMMO COOTBETCTBEHHO YBENNYNTb. Olﬂ.Ha“
KO cneayeT MMeTb B BUAY, 4TO C NOBbiLwe-
HWEM YacTOTkl yNbTpa3Byka ero 3aTyxa-
Hue 8 BeHauHe pacTér. [NoaTtomy pasmepsl
6aka, B KOTOPOM NPOWU3BOAATCA M3Mepe-
HWA, NPUOETCA YMEHbLLUWTL, d 3TO YBENN-
YWT NOrpeLwHoCcTL Npubopa.

LndppoBble MUKPOCXEMBLI, MCNONL3Ye-
Mbl€ B OKTAHOMEPE, MOXHO 3aMEeHUTb WX
WMMNOPTHBIMKW aHanoramu cepuin 4000 w»
74HC. BmecTo cTabunuaaropa Hanpsxe-
Hus LT3013EFE noponpér nmoboit nn-
HEeWHbIR CTabunnMa3aTop ¢ perynupyemsim
nnn GUKCMPOBAHHLIM BbIXOAHbLIM HANPA-
KeHnem 5 B u MakcumanbHbiM TOKOM Ha-
rpy3kn He meHee 100 mA. MNockoneky Ha
cTabunu3aTope paccenBaeTcsl MOLLHOCTL
okono 0,7 BT, ero HyxHo cHabanTe Tenno-
OTEOAOM.

Cxema TepMocTaTta nokasasa Ha puc. 3.
OH NOCTPOEH Ha chneuManu3vpoBaHHON
MUKpOCXeme TepmocTtata LMS6BIM (DA1),
KOTOpPas UMEET BCTPOEHHLIN AATHMK TEM-
nepaTypel U WCTOYHUK OBPA3LOBOro Ha-
npsaxenuws 1,25 B (BbiBoa 1). Temneparty-
PY BK/IIOYEHWA 1 BLIK/IIOHEHWA Harpeeare-
N9 3303107 3HAYEHVAMI HANPAXKEHWA CO-

YKka3aHHbIE Ha CXEME HOMWHATbI pe3un-
cTopoe R1—R3 obecneunsaior Temnepa-
TYPY BKNHOYEHWA Harpesatens okono 18
‘C, a TeMnepaTypy ero BbIKJIlOHEHWA OKONO
26 °C. Ecnm Temneparypa 6eH3nHa MeHb-
we 18 °C, To ceeTuTCcH ceeTtoamnon HL2
BK/IO4AETCH HArpeeaTesibHblid 3NeMeHT
EK1. Ecnu TemnepaTtypa Beiwe 26 °C, To
HarpesaTesNb BLIKNOYAETCH, HO BKIHOHaET-
cs ceetoaunon HL1. CneposatensHo, kor-
Aa BKOHEH N0OOI M3 CBETOANOA0B, NPO-
W3BOANTL M3MEPEHME OKTaHOBOro 4Mcna
6eH31Ha He CTOMT.

[ns NpaBunbHOro U3MepeHus Temne-
paTypkl BeH3WHa KOPNYyC MWKPOCXEeMbl
LMS56BIM gonxeH WMeTb XOPOLUWIA TENNO-
BOW KOHTaKT ¢ BeHaobakom. ns nogorpe-
8a BeH300aka MCNONb30BaHbI CAMOKIEK-
wMecs HarpeearebHble donuum [5].
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" U. HEHAEB, r. MockBa

B HEKOTOPLIX Cny4anx TpebyeTcsa npoc-
TOW M HArNAOHBLIA MHOWKATOP HaNps-
KEHWUR, HanpUMep, WHAWKATOP 3apaaku
aKkKymynaTopa wnM akkymynaTopHon ba-
Tapew. [lns NOCTPOEHNA TAKOro nHawuka-
TOpa 4acTo NPUMEHSIIOT CBETOANOAb! pa3-
JINYHOTO LBETa CBEYEHWA, NCNONL3YA TOT
¢akT, 4TO OHW HA4YMHAKT CBETWTL

HUA. B AaHHOM CnyyYae ¢ NOMOLLbLIO CBe-
TOAMOAA MOXHO KOHTPOAUPOBATL Hanps-
*eHve ot 1,6 00 2,7...2,8 B.

B kasecTBe Takoro wHauvkatopa Gbin
onpoBoBaH W TPEXLUBETHLIA MUraoWmia
ceetoawon ARL2-3214RGBC-B (aHanor —
LED2-3214RGBC-B) ¢ gnameTtpom kop-

MHAMKATOPLI nanpaxenua

nokasadel Ha puc. 2. Onpepenus 4ucno
BCMNbIXWBAIOLNX KPUCTANNOB M NX OTHO-
CUTENBHYID APKOCTb, MOXHO OLEHWTb
BENWYWHY KOHTPONWPYEMOro Hanpaxe-
Husl. B naHHOM cny4ae MOXHO KOHTPONW-
poBaTkL HanpsXeHwe B HTepeane ot 1,7
no2,6..2,7 B.

Y1066l  KOHTPONWMPOBATH

npy pasHom Hanpsxexuu. Ho wc- Maxe. LA fonbllee HanpsikeHwe, nocne-

noNb30BaHWe HECKO/IbKWUX CBETO- / [0BaTeNLHO CO CBETOAMOOOM

AN0A0B MOXET ObiTe HENPUEMNEMO / 4 BKMKOYAOT AMOL4 (MM HECKO/b-

no NpPWYYHE HEBO3MOXHOCTW WX 3 /| // 5 KO) Mnwn cTabunuTpoH (puc. 3).

pa3MeLLeHns B Xenaemom mecTe. Ig / Mpwn aTOM Cnenyet y4ecTb, 4TO

Toroa NnoaoMaeT ABYXUBETHBIA MK & / ) / nageHve HanpsxeHns Ha ano-

TPEXUBETHbIA MWralwWii CBEeTO- 2 2 ae WoTkn VD1 vnu repmaHme-

aovon. B takom wHawkatope wc- // / som — 0,2...0,3 B, kpemnwne-

nonb3yeTcs TOT ¢akT, 4To y3en yn- 1 1 som — 0,6...0,7 B (VD2). Na-

paBneHus ceetogvogamu 8 60nb- 0 ] AeHWe HanpsxeHwa Ha ctabwu-

WWHCTBE Cny4Yaes HaymHaeT pabo- T 0 nutpoHe VD3 onpepensiercs

TaTb NPW HaNpPAXEeHWW, MEHbLUEM, 15 2 U B 25 3 ero napametpamu. KoHeuHo,

YeM HeODX0AMMO ANS UX CBEYEHWS. 3 TOYHOCTb ONPEeAeneHnsa Hanpa-

Mpn4ém, 4em mMeHblle 4acToTa Puc. 1 KEHWA TakKUM  WMHOWKATOPOM

BCNbIWEK, TEM TOHHEE MOXHO Orn- HEeBLICOKA, HO 3TO BCE-Takw

pepennTe HanpsxeHue. Kpome T0- nyywe, yem coecem Hes Hero.

ro, 4em Gonbwe pasHMUA MEexay Maxe (s

HanpAxeHnaMM CBETOAMOA0B, Tem o

BONLWNA  MHTEPBAN W3MEHEHWS -8 2 SRR e

HaNPsxXeHUs MOXHO KOHTPONWpO- i | |

gaTtb. Mo3atomy w3 ABYXUBETHbIX a -6 é VD“E.'ZVD? 7VD3

CBETOAMOAOB B KAYeCTBE MHAMKA- g b J #

TOPOB /y4lIE MPUMEHWTL KPac- E, 4 § { ! :

Hblg/CUHWe. N o=
Ans npymepa Ha puc. 1 noka- -2 2 /}v

3aHa 3aBMCUMMOCTL obuiero no- é HL1

Tpebnaemoro Toka OBYXUBETHOro 0 | ! 0 -

Murawuwero ceeroauoga ¢ aua- 1,5 2 25 3 &4

MeTpoMm Kopnyca 5 mm (npeanono- U B

xutensHo LED-5213URBC-B Slow) Puc. 2 Puc. 3

W OTHOCWTENLHOR APKOCTW CBeve-

HUS KAXKA0FO U3 KPUCTaNNoB (nokasaHbl
CBOWM UBETOM) OT KOHTPONAWPYEMOro
HanpsxxeHua. Y Hero npoapayHbiii Kop-
nyc, NO3TOMy XOPOLLO BUAHLI CBETALLME-
CA KPUCTaN/bl Pa3HbIX LBETOR, U BCMbIXM-
BalOT OHW MOOHEPEAHO, 4TO NO3BOMseT
nerye OUEHWTb WX APKOCTb, & 3HAYWT, U
BEMNYMHY KOHTPOJIMPYEMOro Hanpsxe-

nyca 3 mMm. Y Hero takxe npo3pauHbli
KOPNYC, KPUCTanNkl BCNbIXMBAKOT NooYe-
PEAHO, a 4acToTa BCNLIWEK W3MEHAETCA
OT [ofielt repua A0 HEeCKONMbKUX repu,.
3aBUCUMOCTb OTHOCWMTENLHOW APKOCTM
CBEYEHWA Kax[oro W3 KpucTannos
(nokazaHel CBOMM UBETOM) u oblero
noTpebnaemoro Toka 3Toro ceeToanoaa

Ho He cneayeT 3abbiBaTh, 4TO MUraowme
CBETOAMOAL!, Kak W O0OblYHBIE, UMEIOT
npegenbHbie 3NeKTPUYecKMe napamert-
pbl, KOTOpbIE NPEBbILLATL HE Cheayer.
Hanpumep, makcumanbHO LONYCTUMOE
HanpsixeHWe B 3aBMCMMOCTW OT Tuna
cBetognona moxer BbiTb B MHTEpBane
2,5..5B. el
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\ Humauuwa (ot nat. animatio — ony-
/L WEBNEHHOCTE) — METOq Co3aaHus
cepun n3obpaxeHnin (PUCYHKOB), € No-
MOLLLID KOTOPOro BO Bpema WX nokasa
BO3HWKAET WAMIO3NA ABUXEHWHA KaKOro-
nbo obbekTa. CHayana HemHOro o ¢u-
3KKe AB/IEHWA, HA OCHOBE KOTOPOro pea-
NW30BAHO nNpepnaraemoe yCTPOWCTBO.
Buaumblia ceeT, KOTOpPLIA BOCNPUHUMaET
Haw rnas, — 3TO 3NEeKTpOmarHWTHOe
W3NY4YEeHWe C ANWHOW BONMHBI NPUMEPHO
ot 380 00 740 HMm (HaHomeTp — 10°° m).
OH YyCNOBHO pa3genéH Ha cemb LUBeToB,
napameTpbl KOTOPbIX NpUBeaeHsl B Tab-
nuue. Tpy K3 HWX HA3LIBAKOTCH OCHOB-
HLIMW (KpaCHbLIA, 3ENEHLIA 1 CUHWIA).
Benwiidi ceeT, nagas Ha npeoMeThl,
OTPAXATCA WM NOTMOWAETCH MX NOBEPX-
HOCTbIO NO-pasHomy. Tak, Hanpumep, ecnm
OTPaXaTCA BCE BOMHLI G OAIMHOK OKONO
700 HM ¥ NOrNOLWAKTCA BCE OCTasIbHLIE,
Mbl BOCMIPUHUMAEM LEET TAKOro npeamera
Kak kpacHeiit. Ecnu aToT npeameT paswme-
CTWTb Ha KpacHom doHe U OCBeLaTb WX

VD1—VD3 KO522B

vD1y

VD27
VD3

VT4
KT315B 36

Puc. 1

MOHOXPOMHbBIM KPaCHbIM CBETOM, 3KpaH 1
npeameT ByayT OoTpaxaTe 3TOT CBET, U B
peayneTate npegmeTr “ucyesHeTt”, Crve-
wnck ¢ kpacHbim ¢orom. Ecnu npepmer
pasMecTuTb Ha cuHem ¢GOHe W OCBelaTth
MOHOXPOMHBIM CWMHWM CBETOM, Npeamer
6yaer kasaTeCca HabNoAATENO YEPHBLIM.
Hapucoeage ¢pnomacrepamm (Mapkepa-
Mu) Ha Benom nucte Bymaru CHMHIOI W
KPACHYIO NMHW 1 NOOYEPEAHO OCBeLas
MX MOHOXPOMHBIM KPacHbIM M CMHUM CBe-
TOM (B 3aTEMHEHHOM MNOMELLEHWNN), Mbl
YBUOMM NOOYEpPEOHOe NMOABNEHWE OAHON
YEPHOI NONOCHI U NCYE3HOBEHME OPYrOiA.
370 BOCNpUHMMaeTcs kak konebaTtensHoe
ABWXEHWE OfHOW NONOChL YEPHOro uBeTa
Tyga-croaa wnv, NpoLe roeops, Kak aHu-
maums naobpaxeHna NHKUKM. Ha npakTuke
370 03Ha4aeT, 470 wMmes QGaomacTepsl

Ang "aHuMmauum” PpUCYHKOB

4. MAMUYEB, n. LLiatanoso CMoneHcKow o6n.

(MapKepbl) CUHErD K KPACHOTrO LBETOB, a
Takxe "cneunanbHylo namny”, MOXHO
"OXWMBNATE" PUCYHKMN.

06 M3roTOBNEHUWM Takoi namnel v eé
NPUMEHEHW NOMAET peYb B cTatbe. Cxema
namnel NokasaHa Ha puc. 1. EE ocHoBa —
crabwunnaaTtop Toka Ha TpaHaucTopax VT1,
VT2 n ceeToaMoabl KPacHoro, cuHero u Ge-
noro ueetoB ceeveuws. Crabwnuaatop
nopnepxueaeT cTabuibHbI TOK OKONO

CUHWIA CBETOANOM — YEPHOE n3obpaxeHne
KPaCHOro pucyHka.

JNlamna camopensHan, eé KOHCTRYKUMID
nosicHsieT puc. 2. Mopgctaeka 4 v nnadoH 1
WU3roTOBAEHbI M3 NNACTMacCOBbLIX KPbIEK
anametpom 80...85 mm 0T 6aHOk M3-Nofa
rens.. CoeagmHMTENbHAN OyKKA cOoenaHa n3
oTpeska BenocuneaHoi cnuubl 2. Ha eé
KOHUAax HapesaHa pe3sba M2. C nomoLubo
YeTeIPEX raek cnuuy kpenaT k nnadoHy 11
noactaeke 4. Bonb cnuub! yIOXeH LWHYP ¢
4YeTbipbMsl NMPOBOAAMW (B3AT OT KOMMbLIO-
TEPHOR Mbln). CBEpxy HA HUX HATAHYT
NNacTUKOBLIA KOXyx 3 — TpybBodka ana
kokTenna. na cnuuel 1 WHypa B NOACTaR-
ke 1 nnacdoHe CAenaHbl OTBEPCTHSA.

B nnadoHe Ha makeTHoI nnarte pasme-
pamn 20x20 mm yCTaHOB/IEHLI CBETOANO-

i
|

y/

§

20 mA yepe3s noboli N3 CBETOAMOOOR B WH-
TepBane NUTaLWWX HanpsxeHnin 7...12 B.

B wvcxogHOM COCTORHWMK NOOBWXHBLIA
KOHTAKT nepekntodatens SA1 HaxoauTcs B
cpegHem MONOXEeHWn, NoaToMy nocne
nogayn HanpsxXeHWs NUTaHUA BKIIKYWMTCA
ceetoawon HL3 Genoro useta, KOTOPbIA
oceewaet nuct Benoi Gymarn. IT0T
pexuMm npefHas’HavyeH AN PUCOBaHWA
n3obpaxeHuii mapkepamn Aeyx usetos. B
NIEBOM MO CXemMe NONOXEHWUWN NOABWNKHOIO
KOHTakTa nepexnoyatens SA1 ceetognon
HL1 wyHTUPYeT Lenb, COCTOALLYID U3 CBe-
Topwopga HL3 w awopoe VD1—VD3. B
pesynsrate Genviii CBETOAMOA racHer, a
KpacHbIA BKIOHAETCA W NOABNAETCH 4Ep-
HOe n30BpaxeHe PUCyHKa, HapUCOBaHHO-
ro CUHWUM Mapkepom. B npasom nonoxe-
HUW MOABWMXHOIO KOHTAKTa BKNIOYWTCH

User AnuHa Awnanasox
BOMHbI, HM | 4acTorT, Thy
duoneToseiin| 380...440 790...680
Curuia 440...485 680...620
lonyBon 485...500 620...600
3eneHoit | 500...565 600...530
HKenToin 565...590 530...510
Opanxxeswin | 590...625 510...480
KpacHbii 625...740 480...405
Obl, a B Noacraeke Ha

TakoW Xe nnate — TpaH3u-
CTOpbLI, PEe3ncTopbl WU
awnoawt. MNepeknoyatens 5
ans ynobeTea BbIHECEH Ha
NWUUEBYIO, A BbiKMKOYATENb
nuTaHua (Ha puc. 2 He
BuoeH) — Ha OokosylO
NOBEPXHOCTL MOACTABKMW.
Mnatbl NpUkNeeHsl K Noa-
ctaske 1 nnadoHy ¢ NoMo-
LUbIO KNEA ANA CKNEUMBAHWUA
neHonnacTta, nepeknwoya-
| T€nb W BblIKNOYaTENL —
"cekyHOHeIM" kneem. Pu-
CyHKkM yaobHo pgenaTb
MapKepoM Ha BOAHOW OG-
HOBE Ha cTekne 6 ¢ noga-
noxkoi na 6enoii Bymarm.

MpUMeHEeHBl pPe3ncTo-
pel MNT, TpanaucTopsl KT315B moxHO
3aMeHnTe nobeimu cepun KT315 wunn
KT3102, a gwogbsl — pguogamwn Cepwi
K103, KA521, KAO522. Ceetoawoab!
MOryT BbiTe N0BOro TMNA € AnMaMeTpoMm
kopnyca 5...10 mm 06s3aTensHO nosbi-
LWEHHOI APKOCTK W YKa3aHHOro LigeTa cee-
yenusi. fepeknioyaTent U3BMEYEH U3 KOM-
netotepHoro DVD-npueoaa, BeiKNQ4aTens
nuTasua — noboii manorabapuTHbliA, Ha-
npumep MA-9. McTouHmuk nutaHus — barta-
pewn "Kpona", "KopyHa" nnw 6F22. [ins Heé
B KOpNyce NoACTaBKkW CAenaH njacTtmac-
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CeBeToaMoaHbIE YacCbl 49
B. BOUKO, r. Cymsi, YkpanHa
B xypHane "Pagwo” 6binn ony6nukoBaHe! HECKOMILKO ONUCAHUIA KOHCTPYKUMIA 4acoB C uHAMKauWen Ha i;’QJ

ceeroauogax [1—3]. AeTop npepnaraer ewé ogHy. 3TN CBETOAMOAHBIE Yacbl MO cnocoby cyuTbIBaHUS
uHpOpMayMu NPaKTUYECKN aHANOrMYHbI CTPENOoYHbIM. PasHuya nuwbs B TOM, YTO BMECTO CTPesnioK, ABUXY-
WMXCS MO KPYry, X048 BpeMeHM MNoKa3bIiBaloT "MUHYTHbIE " 1 "4acoBbie” cBeTognoAabl, TakXxe pacnofloXeHHbie
o Kpyry v Noc/ie4oBaTebHO BKAOYAIOWMEC C UHTePBanaMn B OAHY MUHYTY U OQUH 4aC COOTBETCTBEHHO.
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KQPAANOC

"PAONO" — HAHUHAIOLLIUM

PAOWO Ne 2, 2015

unu undpoeeim. Cxema 4acoB nokasaHa
Ha pwuc. 1. OHn conepxart reHepatop
MWUHYTHBIX MMNYNbCOB Ha MWKPOCXEMme
DD1, CHETYMK MMHYT Ha MWUKPOCXEmax
DD2—DD11, CYETYMK 4ACOB HA MMWKPO-
cxemax DD13, DD 14 uuneeptope DD12.1
1 DD12.2, oBHynAlowWmME CHETHUKI NPU MX
nepenonHeHnn.

Oba c4eTHK1Ka NOCTPOEHbI N0 OAHOMY 1
TOMY XE& NPUHUKNY. B HUX NpuMeHeHbl
mukpocxemebl KP1533TM9, kaxpas v3 ko-
TOpPbIX COAEPXWUT WecTe D-Tpurrepos.
EI'IEFOD.BDF! COEJVUHEHWMIO BRIXOOA Npenbl-
aywero D-tpurrepa co BXOAOM nocne-

ayowero, obpasyetcs nocnefosBatenb-
HbI PErMCTP M NPOWUCXOAMT Nocnenoea-
TensHas nepegaYa BLICOKOro NOrM-4ecko-
ro ypoBHA OT Tpurrepa k Tpurrepy. K
BbIXOAY K&XA0r0 M3 HUX Yepes Tokoorpa-
HWUHWBAOLWWIA PE3UCTOP NMOAKNMIYEH CBE-
TOOWOA, KOTOPBIA M MHOWUWMDYET COOTBET-
CTBYIOLLYIO MWUHYTY MK Hac.

PaccmoTtpum paboTy CHETHMKA MWMHYT.
MmnynbCsl € Nepwooom  CnenoBaHwus
1 muH ¢ Beixoga M (eeigog 10) reHeparto-
pa DD1 yepes 3aMKHYTbIE KOHTAKTbI KHOM-
ki SB2 nocTtynaloT Ha Bxoabl C MUKpPO-
cxem DD2—DD11. Nockoneky Ha Bxon D1

nepsoro D-tpurrepa (BwiBOg 3) 4Hepes
peaunctop R4 nocTynaer BLICOKWIA NOrun-
YECKWIA YPOBEHb, MEPBblA XEe MWUHYTHLIA
WMNYNLC YCTAHOBWT Ha BbIXOAE 3TOr0 TPWr-
repa TaKxe BbiCOKWI YPOBEHbL, KOTOPbLIA
noctynut Ha exon D2 (etoporo D-tpur-
repa) w Ha cBetognog HL1, koTopbii
BKNIOYUTCA. BTOPOI MWHYTHBIA MMNYNLC
YCTAHOBWUT HA Ero BbIXOAE BLICOKWIA YpO-
BEHb, KOTOPbLINA NOCTYNWT Ha BXOA TPETLE-
ro D-Tpurrepa v BKIKYWTCA BTOPO CBe-
Toanon HL2. Tak ByayT nocrnenoBaTensHo
3aropaTtbCA BCE OCTafNbHbIE "MWUHYTHbIE"
ceetoauoabl HL3—HLS9.

Puc. 2




Korpa noseuTcs LWECTUOECATHIA MuU-
HYTHBIA UMNYNLC, C BbIXOAA NOCNEenHero
D-Tpurrepa (Boieog 15 mukpocxemsl DD11)
CYETUMKA MUHYT Ha BxoAbl C mMukpocxem
DD13, DD14 cuéTymka 4acoB NoCTYNWT Bbi-
COKWIA YPOBEHb, YTO NPUBEOET K BKAHOYE-
HWIO NepBoro Yacosoro ceetoaguona HLEO.
OaHOBPEMEHHO Ha BbIXOOE WHBEpPTOpa
DD12.1 noABMTCA HW3KWIA YPOBEHb, KOTO-
pBIFE NOCTYNUT Ha Bxoabl R mMukpocxem
DD2—DD11 u ycTaHOBWT WX B HYNEBOE CO-
cTosiHe. CHETYMK BEPHETCH B WCXOOHOE
cocTosHue, n ceeToguoabl HL1—HL59 no-
racHyT — OTCHET MWUHYT HaYHETCA cHaYana.

Takum 06pa30Mm, Ha BbIXOOE CHETYWM-
Ka MWHYT NOABNAIOTCA WMMYNLCLl C
WHTEpBanoM B OAWH 4ac, KOTOPLIE NO-
CTYNnawT Ha BXOoA cHET4Ymka vacos. Ero
0BHyneHve NPoOW3oHOET aBTOMaTU4e-
CKW, KOraa Ha Bxone uHeepTopa DD12.2
MNOABUTCA HANPAXEHWE BLICOKOrO NOrv-
4EeCKOro ypoeHA. A NPOM30RNET 3To C
nossneHWemM OBEHanuaToro 4acoBoOro
wmnyneca. B 12 yacoe gHs (0 4acos
HOYU) NPOUCXOAUT OBHYNEHWEe perncT-
DPOB BCEX CYETHMKOB, U BCE CBETOAMOAbI
racHyT, @ C4E€T BPEMEHW Ha4YMHaeTcA
3aHOBO.

Ana npuHyauTensHoro obHyneHus
BCEX PErncTpoB CNeayeT KpaTKkoBpemeH-
HO HaxaTb Ha kHonky SB4. [ins ycTaHoB-
KW Ha4anbHbiX NOKasaHwi 4acoeB UCMonb-
3YIOTCA MMMNYNLCLI C 4ACTOTOW CnegoBa-
Hua 2 Tu ¢ Bbixoga S2 (BeiBog 6) MUKpO-
cxembl DD1. YcTaHoBKY MUHYT NpOU3BO-
OAT HaxaTuem Ha kHonky SB2, yacos —
Ha kHonky SB3. 3Tta npouepypa npo-
W3BOAMTCA OOBONLHO HEYACTO, OAHAKO
npeacTaBnAeT OMNpenengHHYI0 Cnox-
HOCTb, NOCKONLKY TPUITEPLI BECbMa HYB-
CTBUTENbHBI K I-‘IMI"IyJ'IbCHbIM nomexam,
BO3HWKAOLWWM NPY NEPEKNINYEHUK 3TUX

Puc. 3
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KHONOK. KOppekTWpoBKY X04a 4acos
NPOM3BOAAT C MOMOLLLIO KHONkn SB1.
HawBonee ypobHo 3Ty npouenypy npo-
BOOWMTL B 12 4 AHA NO CUrHanam TO4HOro
BpEMEHMW, npeapapuTensHo obHynuse
noKkasaHWa YacoB C MOMOUWLbKD KHOMKMW
SB4. Mpwu atom HeoGxoaMMO

Yy4€CTb, 4TO HapacTaluwwui Puc. 5
nepenag MWHYTHOMO WM-
nyneca Ha Bbixoge M (BsiBOA
10 DD1), 3axuraoumin ove-
pegHoil  cBetogwop, no-
asuTcA 4epe3 39 ¢ nocne
oTnyckaHusa kHonku SB1 [4].
Moatomy Ha KHoNky SB1 He-
obxoaumo HaxaTb W oTny-
cTuUTL eé 4epes 21 ¢ nocne
WEeCTOro curHana TOo4YHOro
BPEMEHMN.

B astopckom BapwuaHTe
4achkl pasmeuleHsl B KpYrnom
AepeBAHHOM KOpnyce pwa-
metpom 260 mm. Uudep-
6nat — guameTtpom 240 mm,
ero nzobpaxeHwe B3ATO K3
WHTepHeTa, pacne4artaHo Ha
¢doTobymare U HakneeHo Ha
KPYrnyio NnacTyuHY U3 TeKCTO-
AT WNK OPreTekna TonWm-
Hoi 2 mMm. B mectax pacno-
NOXEHWA CBETOAWONOB B UW-
depbnarte NPoOCBEPNEHLI OT-
BEPCTUS AuameTpoMm 3 MM,
3nemMeHTsl CMOHTUPOBaHBI Ha

OBYCTOPOHHEI MEeYaTHOW nnarte w3 cTek-
NOTEKCTONWUTA, YePTEX KOTOPOW NokasaH
Ha puc. 2 v puc. 3. Bce anemeHTsl
(kpome kHonok SB1—SB4 w nogctpoey-
Horo koHpgeHcatopa C3) ycTaHoBneHbl Ha
0f4HON cTOpoHe nnatol (puc. 4). Ona
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Puc. 4

WHOWKAUWW 4aCOB UCMNONb30BaHLI CBETO-
AVOoAbl KpacHOro ueeta ceedeHus. Oum
PAcnonoXeHsbl N0 BHYTPEHHEMY Kpyry
undepbnata. Mo BHEWHEMY KPYry pas-
MelweHsl "MUHYTHbIE" ceeToauoabl. [ns
6onee ynoBHOro cynTbiBaHns nHdopma-
UMK 0 BPEMEHMW Kaxabli NA-
Tl M3 HUX — XENTOrO uBe-
Ta CBEYEeHWH, OCTaNbHLIE —
3enéHoro. KHoNKW ycTaHoB-
NEeHbl Ha CTOPOHE, NPOTUBO-
MONOXHOW YCTAHOBKE CBe-
Togwonos. Ana toro 4Tobwl
HaXWMaTk Ha HWUX, HANPOTKUB
WX PacnonoXeHun B 3agHein
CTEHKE 4aCOB NPOCBEPEHb!
4YeTLlpe OTBEPCTUS C Aua-
meTpom okono 3,5 mm. Mea-
[0 NUTaHuA MoxeT BTk nio-
Boro TvnNa u YCTaHOBNEHO B
HWXHEN yacTu BOKoBOI no-
BEPXHOCTK KOPMNyca 4acos.

NpumeHeHsl pe3ncTopsl
MNT, C2-23, noacTpoeyHbli
KoHOEeHcaTop KT4-25,
KT4-24 vnn uMNOPTHBIA C
MWHWUMANBHOW EMKOCThIO
' 5.6 ¥ MakcumanbHoi
25...30 n®, NOCTOAHHLIE KOH-
neHcaTopsl K10-17.
Avoael nwobsle mano-
MOLHBIE BhINPAMWUTENBHBLIS
WM UMNynbcHele. CeeTto-
OMoObl MOXHO NMPUMEHWUTBL
Oopyrve ¢ guameTpom Kop-
nyca 3...5 MM W APKOCTbI) GBEYEHWA He
meHee 10 mkg npu Toke 20 MA 1 Makcu-
ManbHO BO3MOXHLIM YrNoOM paccewsa-
Hua. Knonkn — PSM1-0-0 ¢ camoeo3s-
Bpatom. [nA NUTaHWA H4ACOB NPUMEHEH
6nok nurawma BMN2-3 or mMukpo-
KanbKynaToOpa COBETCKOrO MPOW3BOACT-
Ba "3nektpoHuka B3-35". MNoponpér wn
Apyroi cTabunuanpoBaHHbIin BRok nuTa-
HWA C BbIXOOHBLIM HanpsxeHwnem 5B n
BbIXOOHBIM TokOM A0 200 mA. BHewHwui
BWA, 4aCOB NoKasaH Ha puc. 5.

NUTEPATYPA

1. Tkay A, Hackl CO CBETOOMOOHOM MHOMKA-
umei. — Paguno, 2007, Ne 5, c. 55, 56.

2. WamcpaxmanoB M. Yacbl CO CBETOBbI-
mun apextamn. — Pagwo, 2008, Ne 2, c. 42—
44,

3. Bownko B. Yackl ¢ MHAVWKaUWeR Ha CBeTo-
awopax. — Papuo, 2014, Ne 5, c. 53, 54.

4. Anekceer C. [pyMEHEHWE MMKPOCKEM
cepun K176. — Paawuo, 1984, Ne 5, ¢. 38, 39.

Or pegaxkumnn. Ans nossienns yaoobcrea
KOPPEKTUPOBKKY XOA8 Yac0B B paspsig Nposo-
Aa, coenunsoutero saixon M (Bexeog 10) mik-
pocxemut DAT, cneayer BKMOYHTE OOWH K3

CBOBO/AHBIX MHBEPTOPOB MUKpocxems DD12
(BxonomMm — k Beixoay M, Beixogom
Ty kHOrMku SB2). B arom cnyvae ornyckaHue
kHONKY SB1 cneayer npowasoants vepes 1 ¢
nocne WecToro CHIrHana ToYHOro BRpemMeni.

K KOHTaK-



PagnoMmukpopoH —
M3 moounbHoro tenedoHa

C. FTFAPMATIOK, r. TaraHnpor

' 0 gaHHeIM MBJ, Poccum, obuwiee unc-
JI0 @BTOTPAHCMNOPTHLIX CPEACTs, Mno-
XWLEHHBIX 3NoyMbilLneHHnkamn B 2013 1,
coctasuno 89105 eamHuu, npudém 78,4 %
MOXMLEHHOrO aesToTpaHcnopTa He Bbino
060pyA0BAHO OOMNONHUTENBHBIMW NPOTUBO-
YIOHHBIMW MEXaHU3MamKn 1 cucTemamum [1].
3kcnepThl PEKOMEHAYIOT aBTOBNaNENbLAM
YKpPEennaTe 0BOPOHY CBOEro ABWXWMOro
umyLecTea. 3aMeTHY0 ponk B PELLUeHUM
3TON NPOBAEMEI MOTYT ChIrpaTk PasnuyHbIe
GSM-ycTpoicTBa OXpaHHOl curHanuaa-
umm [2, 3]. Mx pocToMHCTBaAMW SBNAOTCH
NPaKTUHECKW HEOrPaHWYEHHAR AaNbHOCTL
AeACTBUA, BbICOKan CTabunbHOCTL paboTel,
manoe aHepronotpebneHue, Hebonewas
CTOMMOCTE WU Mansie rabapuTel.

PafBoraer GSM-paguomukpodoH cne-
ayouwmmM obpasom: Npu BXOAALLEM 3BOHKE
OH aBTOMATU4ECKN NEPEXOOUT U3 Oexyp-
HOro pexuma (pabota Ha NpUEM) B pexum
nepeaayu 1 Ha NPUEMHOI CTOPOHE MOXHO
YCNbIWaTe 3BYKW, BOCNPUHUMAEEMbIE MUK-
podoHom. Beikniouaercs oH 0Bbi4HBIM 06-
pazom. PapnomukpodoH No3sonseT ocy-
WECTBAATL NPOCAYWNBAHWE OXPaHAEMOro
TPaHCNopTHOro CpeacTea, KeapTwupsel, Aa-
41 1 T. n. OcoBeHHO UeHHOo TO, 4TO Bnane-
neu, MOXeT noanepxueaTs CBA3bL CO CBO-
WM TPaHCMOPTHLIM CPencTBOM W nocne
€ro yroHa, UCrnonb3ys yCnyry COTOBOW CBS-
3un "[lokaTtop”, onpenenuTe ero MecToHa-
xoxaeHve. Pasymeerca, GSM-pagmomu-
KpodOoHEI Takke MOryT BbiTe MCNONL30BA-
Hbl AN1A ONpefeneHns MecTOHaXOXOEeHWUS
nerted v apyrux 6AM3KUX NIoaei.

COBpEeMEHHbLI pbiHOK DyKBankHO Ku-
wut npegnoxeHusmmu GSM-ycTpoWcTs,
OOHAKO WHTEpPECHel W HECPABHWMO Oe-
WEeBNEe W3roTOBUTbL WX CAMOCTOATENLHO.
Ona cospanus GSM-pagvomukpodoHa
MOXHO MCMNONb30BaTL AEWEBLIE yCTapeBs-
wKe MoOeNu MPOCTbIX MODUNBHBIX Tene-
¢oHos, Hanpumep Nokia 1110. Ecnu npep-
nonaraetca pabora papuomukpodoHa B
30HE HEYBEPEHHOro NpWéma, TO nydwie
BCEro UCNoNbL30BaTh TenedOHbI BLINYCKOB
NepebIX NET, NOCKONLKY B MPEXHWE rogbl
PETPaHCNALUMOHHBIE CTAHLMK HaXoauNnch
CpaBHWTENBLHO [Aneko ogHa oT Apyrown, v
npoussoguTeny TenedoHOB NpUHUManU
MEPBI K TOMY, 4TODLI annaparsl onpenens-
U HanW4Me CEeTW MNP MEHLLUEM YPOBHE
cUrHana, 4em B HACTOAWEE BPEMS.

PaccmoTpum BapuaHT nepenenky B pa-
avomukpodoH Tenedona Nokia 1110, Me-
Peaenky Ha4yuHawT, ecTeCTBeHHO, C pas-
Bopku. 3Ty onepauMid cneayet cHuTatk
OOHOM M3 BaXHbIX, TAK Kak HENpaewunbHas
pa3bopka MOXET NPUBECTM K NOPYe KOp-
nyca w gaxe camoro tenedoHa. MNpexne
BCEro CHWMAKT KpbiwKy GaTtapeiHoro
oTceka, BbHUMAKT Oarapeto nutaHus n

SIM-kapTy. 3aTemM C NOMOLLBIO cneuvank-
HOrO MHCTPYMEHTA WK NIOCKOWN OTBEPTKM
oceobOX4aloT No ABE 3aulgnky cHavyana B
HWKHER, a 3aTem B CpeaHen 4acTu Kopny-
ca tenedoHa W CHUMAKT NepeaHioi
KpbILWKY. HakoHey, cneumansHoi OTBEpT-
KO OTKPYYMBAKOT WECTb BUHTOB Kpenne-
HUA MNEYaTHOW NNaTbl, BbIHUMAKT €€ W
OTCOEOMHAIDT pasbém aucnnen. Ha atom
pa3bopka 3akoH4eHa.

KoHTaKTb! KN3BWLWN BEIA0Ba
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K koHTaKTam
ANS NOAKMIOHEHNS
BUOpO3BOHKa

Tenepb HEOBXOAWMO 3acTaBUTL Tene-
¢GOoH aBToMaTtM4Yecku OTBe4aTb Ha BXoOs-
WHiA BeI30B. [InA aBTOMaTUY4eCcKoro 3amsl-
KaHWA KNABWLLW BbI30BA (BbI3OB MW OTBET
Ha BbI3OB) NPV BXOOAWEM 3BOHKE MOXHO
MCMNONbL30BaTh HaMNpPsXeHwe, NocTynaio-
wee B 3TOT MOMEHT Ha AUHAMUYECKYIO
3BYKOBYIO FONOBKY WAV Ha BMOPO3BOHOK (B
nocnegHem cnyyae, ecTecTseHHo, Heob-
XOOAMMO YCTaHOBWUTL B TenedoHe pexum
"Bnbpoewi30s”). B oboux cny4aax B kaye-
CTBE 3MEKTPOHHOMO KNO4Ya MOXHO WC-
nonL30BaTk Kak TPaH3WCTOpP, Tak U onT-
poH. 1nA npuMepa Ucnonb3yem Hanpsxe-
Hue ¢ amnnutynoin E = 4 B, noctynarouwee
Ha BUOPO3BOHOK, @ B KA4eCTBE Kno4a —
ontpox PC817 (U1 Ha puc. 1). Beinycka-
eTCA OH B nNnactmaccoeom kopnyce DIP ¢
4eTbipbMA BblIBOAAMU. Takue OnTPOHLI NC-
NonL3YIOTCA, Hanpumep, B Bnokax nura-
HWA KOMNBIOTEPOR U TeNeBn30poB. OCHOB-
HbIE NapameTpsl 3TOro ONTPOHA: TUMOBOE
3HaYeHne BXOOHOro Hanpsxenua U (npsa-
MOrO MageHns HanpsKeHWA Ha W3ny4aio-

wemM avone npy npaMom Toke 20 mA) —
1,2 B, MakcumansHo OONYCTUMBIA BXOA-
How Tok (I) — 50 mA (B umnynece — 1o
1 A), MEKCUManbHO AOMNYCTUMBIA BbIXO4-
HOW TOK (TOK KOMMNEKTOpa TpaH3aucTopa
ontonapsl) — 50 mA, rabapuTel Kopnyca
6,5%4,6x3,5 mm. Ananorm PC817 — K1010,
H11A817 v LTVB17. BO3MOXHO MCMONL30-
BaHWE W ManorabapuTHbLIX OTEHECTBEHHbIX
ONTPOHOB. NS yMEHLLUEHUA BXOQHOMO
TOKa WCMONL3YIOT TOKOOrPaHUHMBAOLWNI
peauctop R1, conpotueBneHwe KoToporo
paccuuTeiBaloT no dopmyne R1 = (E - U)/I.
HanpuMep, npy MUHUMaNeEHOM BXOOHOM
Toke onTpoHa | = 3 mA conpoTuenexnne
peauctopa R1 = (4-1,2)/3-10° = 933 Om
(nocKonbKy Takoro HoMWUHana Het, Belbupa-
em Onuxaiwwin ctaHpapTHein 910 Om).
MoMecTUTb ONTPOH MOXHO Ha MECTO, rae
Haxoomnca BubpossoHok. K ocsoboams-
LUMMCH KOHTakTam B1bpo3BoHKa Hepes pe-
auctop R1 (MNT, C2-33 ¢ pacceuBaemoin
moLHocTeo 0,125 unm 0,25 BT) ¢ cobnio-
AeHuem NoNApHOCTH NOAKMIOYaIoT BeIBOAbI
11 2 onTpoHa (puc. 2), a ero BbiBogbl 3 U
4 COEaMHAKT OBYMA TOHKWUMU TMOKUMK
NPOBOAAMW C KOHTaKTaMW KNaBuLlW BbI30-
ea (puc. 3). 3akpennaioT ONTPOH K coenn-
HUTENbHLIE NPOBOAA kKneemM "MomeHT" nnn
nakom, Hanpumep, HU-218.

Ina obecneyeHns CKPLITHOCTA M 3HEP-
rocbepexeHns B TenedoHe HyxHO u3ba-
BWUTLCA OT 3BYKOBLIX M CBETOBLIX CUrHaNOB.
MNepebie MOXHO OTKMIO4YUTE COOTBETCT-
BYIOLLEI HACTPOVKoM TenedoHa unu yaa-
NEHWEM W3 HErD AWHAMWYECKOWN ronoBKM
(ANA 3TOro AOCTATOYHO OTOMHYTh YAEPXW-
BalOLMe eé nanku). YTo Kacaetcs CBeTo-
OWMOA0B W AUCNNEeRa, TO UENK WX NMTaHWA
KENATENBHO KOMMYTWPOBATL. Toraa npwm
BK/IIOYEHHOM NuTaHWUK OyneTt BO3MOXEH
KOHTpOSb obuwen paboTocnocobHoCcTH Te-
nedoHa, HaNM4Wa ceTn, Npoeepku GanaH-
Ca W YPOBHA 3apAOKy aKkkyMynaTopa, a npu
OTKNIOHEHHOM ByayT obecneyeHsl CKpbIT-
HOCTb W aHeprocbepexeHune TenedoHa.

Ceetogmoabl NOACBETKY MOXHO OTKMIO-
HATb, paSOpBﬂB Uenk Mx NMATaHWA, Hﬂl'lpll‘l-
mep, BBNM3Kn BeiBOga 6 wnu 7 pasveéma
aucnnes unv BBAM3K BbIBOOOB CBETOAMO-
2 NOACBETKW KNABUATYPLI B HWXHER HacTH
nnatel. OgHako ropas3no MpoLUEe ycTaHo-
BUTb B MEHIO HACTPOMKW OWUCNNENA Pexum
“"Bpema nopceetkw” — "OTtkn.". Bes noa-
CBETKW OMcnnes n3obpaxeHnwe CTaHoBWT-
CS e4Ba 3aMeTHbIM, HO Npu HeoBxoamMmoc-
TV MOXHO yOpaTh 1 ero, OTKMNIOYWE NUTaHWe
aucnnes. B nocnenHem WMCNonb3oBaHbl
MWHWATIOPHBIE KOHTaKThI, HO NOANASTLCHA K
HUM BCE %€ MOXHO. YnobHee Bcero 3To
caenatb, Paspesas NeYaTHbIi NPOBOAHWK,
naywmin Kk esisoay 10 paszséma aucnnen
(puc. 4 v 5). Mpw naike HyxHO cobnio-
JaTb OCTOPOXHOCTL, 4TOOLI HEe NeperpeTs
yqacrm NeYaTHoW nnaTtbl KU He 3aMEKHYTb
COCEAHWE NPOBOAHMKN NPUNOEM.

Ona kommyTauum uenu nNuTaHwa amc-
nnes MOXHO NPUMEHWUTHL MUHWATIOPHLIA
MEXaHWYECKWMIA BBIKMIOHATENL WM TePKOH.
Mcnonb3oBaHWe repkoHa npeganoyTuTenb-
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44, "PAOMO" — HAYMHAIOLLMM

Hel, Tak Kak npu aToMm, BO-NepPBbLIX, HEe 13-
MEHAETCA BHEWHWIA BWA Tenedowa, a Bo-
BTOPbIX, MOBbLIWAETCSH CKPLITHOCTL YCT-
POMCTBA, NOCKONLKY ANA BKMOYEHWA OWUC-
nnes HeodbxoaUMO NOOHECTH MArHUT K 13-
BECTHOMY NWLLIE XO3AMHY MECTY Ha Kopnyce
TenedoHa. B paHHom cnydae ynobeH mu-
HWATIOPHBIN OTEYECTEEHHBIN 3aMbIKaIOLWWA
repkoH MKA-07101. Ero moxHO NOMecTuTb
pPSOOM C ONTPOHOM, @ ecnu n3 TenedoHa
yaaneHa gvHamuyeckan ronoeka, 1o sbnm-
31 KOHTaKTOB 015 €€ NoaKnioHeHus (cm.
puc. 2). Ha 3ToM nepenenka 3akoH4eHa.

Cobupatot paguomukpodoH B obpar-
HO NocnepoeaTensHocTy. Npu ncnone3o-
BaHWW OMNWCAHHOrO BapwvaHTa nepenenku
BHELWHWA Buna, TenedoHa OCTAETCA Hewus-
MeHHLIM. B pexypHom pexume paboTel oH
He pearvpyeT Ha HaxaTwe K1asuil 1 Npo-
W3BOAWT BUA, HENMCNPABHOrO.

SF1 MKA-07101

10 i mw—a=+1 8 B
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Puc. 4 Paabem gucnnes NOKIA 1110

B mMoBuneHBLIX TenedoHax, kak Nnpasuno,
WMCMONB3YIT MUKPOGOHE! Manoi 4yBCTEBW-

Pene noBopoTtoB gnga "KanuHbl”
Ha OAHOM TpaH3UucTope

B. CTPEJIbHUKOB, cr. He3no6Has CTaBpononbCcKOro Kkpas

' peanaraemoe YCTPOWCTBO npeaHa-
3HAYEHO ANA 3aMeHbl 0TKa3aBLiero
pene-npepbIBaTens CUrHanoe NOBOPOTOR
495.3747, ycTaHaBNMBaeMoro Ha aeTomo-
Bunax BA3 "KanuHa'. OHO cooepXuT mu-
HUManeHOE YWCNO 3NEMEHTOB, NPWHEM
TONIBKO OAMH M3 HUX AKTUBHbIA — TPaH3uc-
Top KT315r.

HL1 {npaewiit nosopoT)

SA1

Puc. 1 HL2 (nessiit nosopor)

Cxema camMofensHoro pene NoOBoOpoToB
u3obpaxeHa Ha puc. 1 B LUTPUXMYHKTUP-
HOW pamke. Ha 3ToM xe pucyHke nokasaHo
ero NoaKMoYeH1e K akKymynaTopHon 6ata-
pee asTomobuna (+12 B), nepeknio4atento
curHanos nosopota SA1 W CUrHanNbHLIM
namnam yrkasatens noeopota HL1 u HLZ.
Jna kaxanoro HanpaeneHus NosopoTa M3o-
OpaxeHo No 0AHOIM namne, XoTa B aBTOMO-
Bunax ux 0bbIMHO NO ABE, COEAMHEHHLIE
napannensHo. B oTau4ve Ot cTaHoapTHoOro
pene-npepsiBaTensd, 4YacToTa BCNbILLEK
Namn He 3aBUCUT OT X YUCa ¥ MOLHOGCTH.

B wcxopHOM COCTOSHWMW pblyar nepe-
knovaTenna SA1 HaxoouTcs B CpenHEeM
nonoxeHun. NMoaTomy Tok Yepes TpaH3uc-
TOp VT1 1 oBmoTky pene K1 He npoTekaer,

a ero KOHTaKTs! pa3omMkHyThl. MNocne nepe-
BOAA pblvara B 0OHO U3 KpawHWX NOMo-
KEHWA TOK HaYuHaeT Te4vb no uenu nnc
akkymynaTopHow 6atapeun (+ 12 B) — koH-
TakT 49 — peanctop R1 — koHaeHcatop
C1 — koHTaKT 49A — 3aMKHYTLIE KOHTaK-
Thi NEPEKMNOYETENS — CUrHaNbHbIE NAMnNbI
NEBOro WM NPaBOoro NOBOPOTa — KOPNYGC

Puc. 2

aBTOMOOMNA. ITUM TOKOM 3apRxaeTcs
koHgaeHcatop C1. Ho 3HauseHme TOKa,
orpaHnyeHHoe pesnctopom R1, HepocTa-
TOYHO NS CBEYEHWUS namn.

Mocne 3apsaku koHaencaTopa C1 no
HanNpPaXeHWA OTKPLIBAHWA TpaH3wucTopa
VT 1 3apsxaeTcsa [0 HanpaxeHus cpabaTtel-
BaHwA pene K1 konpexcatop C2. Korpa pe-
ne cpabatbiBaeT, ero 3aMKHyBLUWMECH KOH-
TaKTh! YBENWYMBAKOT TOK HEpe3 BK/IOHEH-
HyK0 nepeknoyarenem SA1 namny no Ho-
MWHaNbHOrO, 4TO BLI3LIBAET € CBEYEeHUE.

Kpome Toro, KOHTakTel pene, 3amMKHyB-
WKCh, NPeKpawaioT 3apaaky KOHAeHcaTo-
pa C1 yepes pe3auctop R1, noatomy KoH-
[EHCaTop paspaxaeTca 4Yepe3 pe3ucTop
R2 v amuTTEpHLIA Nepexon TpaH3ucTopa

TENLHOCTK, BOCMPUHUMAIOLIME 3BYKM Ha
paccTosHuu He Hbonee 1...2 m. Mpw Heob-
XOOUMOCTU MOXHO 3aMEHWTL MWUKPOGOH
fonee 4YyBCTBUTENbHBIM (WX WCMONL3YIOT,
Hanpumep, B MarHMTonax) unu NPUMeHUTb
OONONHUTENBHBIA MUKDOMOHHBLIA yCunu-
Tenb.

NUTEPATYPA

1. OduupnansHeie OaHHbIE N0 YroHam B
2013 rony. — URL: http://www.zr.ru/content/
news/610892-opublikovany-oficialnye-
dannye-po-ugonam-v-2013-godu/ (7.12.14),

2. bBytpumenko C. CoTosuil TenedoH no-
chinaer curuan Tpesork.— Paguo, 2012, No 11,
c. 48, 49.

3. MawoxkuH H. CurHanmaauma ana asro-
mobuna Ha Base coTosoro Tenedgona.— Pagwmo,
2013, Ne B, c. 44, 45,

VT1, 4TO roTOBWT YCTPOWCTBO K HOBOMY
umkny paborsl. Ho pene K1 octaércsa cpa-
6oTaBwwWM, a cUrHansHaa namna — rops-
wiei, noka koHgeHcartop C2 He paspsguT-
cA Yepe3 oBbMOTKY pene [0 HanpskeHus
€ro oTnyckaHus. 3arem yCcTpPoncTBO BO3-
BpallaeTca B WCXOOHOE COCTOAHWE W
BHOBb Ha4vHAeTCA 3apsAaka KoHOeHcaTo-
pa C1, BO Bpems KOTOPOW CWrHanbHble
namnel NOraweHsl. 3TOT UKKn NOBTOPAET-
cA, noka nepeknioyatens SA1 He Gypet
BO3BPALLEH B HEWTPANLHOE NONOXEHWE.

B ka4ectee pene K1 MOXHO NpUMEHUTL
3NEeKTPOMAarHUTHOE Pene oT HeMCNPaBHOro
pene noeopoTtoB 495.3747, ecnn, KOHEYHO,
NPUHUHOR HEWMCNPABHOCTM He Bbino obro-
paHvue ero KOHTaKTOB. nplc‘ii'O,ﬂth W apyrue
pene c 06moTKOW Ha 12 B u conpotuenexn-
em okono 400 Om. Hanpumep, TIANBO
HJR-3FF-5-Z 12VDC, KOHTaKThl KOTOPOro
HafEXHO BLIOEPXKMBAKOT Harpysky 12 B,
20 A. MNpw UCnonsL30BaHWK pene ¢ Apyrum
COMPOTUBNEHUEM OBMOTKWM NPUAETCA NO-
nobpatk koHaeHcatop C2 npyroit EMkoc-
™, 4ToBbl oBecneynTs nNepuon nNosTope-
HuAa Benbiwek 0,5...1 ¢.

Tpanauctop KT315I MOXHO 3amMeHnTb
noBLIM TOR Xe cepun.

BHewHWin BUA W3rOTOBNEHHLIX pEne
NOBOPOTA B KOpnyce 1 6e3 Hero Nnokasax Ha
puc. 2. MNockonsky pasmeps! kopnyca oT
pene nosopoToe 495.3747 HeOOCTATO4HLI
ONA pa3MeLLeHna B HEM WU 3NeKTPOMarHmT-
HOro pene, w koHpexcatopa C2, kopnyc
popabotaH. [Huue ero kpbilwkyn obpesa-
HO, 1 K MECTY CpEe3a NPUKNEeeHa KpLILKa OT
NpYroro Takoro xe pene. 3TUM BHyTPeH-
HUA 0OBEM KOpNYyCca YABOEH NPy coxpaHe-
HUW BO3MOXHOCTKM DecnpenaTcTBeHHON
YCTAHOBKW PEne B3aMeH HEWCNPAaBHOro.

NonoBHeiM 06pazom 3a NOCNEOHWE ro-
Akl BBINO M3roTOBNEHO AOBONLHO MHOMO
pene NOBOpPOTOB AnA asTomobunein BA3,
A3NK, WX, TA3, 3A3, a Takxe nns aBTo-
mMobuneid v TPakTOPOE C HanpsxeHuem
BopTcetTw 24 B. B nocnegHem cny4ae
NPUMEHANOCL 3NEKTPOMArHMTHOE pene
Ha 24 B u noabupanuce Bpemasapaiowme
3NEeMEHTHI.
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"OOromMm BOMHbLI"

Credpan JIAXOBUM, r. MockBa

Onuceisas cobeitus Benukon OTe4ecTBeHHOW BOWHbLI, B nep-

BylO oyepenss,

U 3TO €eCcTeCTBEeHHO,

oTAawT no4YyecTu Hawemy

Hapoay, ero Boopyx&HHbiM cunam. Hemano pacckaszaHo U O Tol
6oeson TexHuke, Gnarogaps koropou 6sina gocturnyra lNobega.
Uncpsl noTeps NPOTUBHUKA, YHUYTOXEHHOW ero 6poHeTEeXHHUKN 1
Tak ganee, KOHeYHO, rOBOPSAT O MHOroM, U Ha ux ¢oHe Kak-To
CTaHOBUTCA MEHee 3aMeTHOM POk CBA3M B 3TUX ycrnexax Hawen
apmuu. A Bedb CBS3b — 3TO HEPBbI BOWHEL. [Mybnukyemas sagecs
cTarbsa y4acTHuka Bo#Hbl Cregpana UWocugosuya JlaxoBuya B
Kako#H-To cTeneHn HanomumHaeT Ham o6 aTom.

ak U3BECTHO, apTunnepuio B Benukoii

OTe4eCcTBEHHOW BOWHE Ha3bIBanM
"BOrom BOWHBLI" M3-3a €€ yAapHOW MOLLW
kak B 06OpoHe, Tak W B HACTynaTenbHbIx
onepaunax. OaHako MONHOCTLIO ONpaBs-
ATk TAKOE Mo4ETHOE 3BaHWE apTUnnepus
6e3 TexHW4eckux CPeacTB pasBenkn u
HaaEexHoW cBA3W He cmorna Bel. Tem He
MeHee 3HaveHne 3Tux cnyxb Hecnpasen.-
NMBO ymanyueaeTtcs Ha OHEe KOH-
KPETHLIX pPe3ynbTaToB OEeWCTBWUA
apTUnnepun  no  YHUYTOXEHWIO
KWBOW CUAbI NPOTUBHWMKA, O0TOB,
TaHKOB, aBuaumn U noben B KOH-
KPETHBIX ONepaunsax.

3HaKOMACE C OEATEeNbHOCTLIO
CBA3WCTOB B rofb! BOWHbLI, Mbl HaLLE
BCEro BCTPEYaem TONLKO 3nv3oabl
0 cpawwmsaHum kabena, nepebuto-
ro OCKONMKaMu CHapsaaoe, Mnu noa-
BWUMM PafMCTOB, BbI3BABLIMX Ha
ceba oroHe aptunnepuu. B WH-
TEPHETE U My3enx CBA3WN AOCTATO4 -
HO noApobHO pacckasblBaeTca o
TEXHWYECKMX XapakTepucTuKax an-
napaTtypsl CBA3M TOrO nepuoaa, Ho
OTCYTCTBYIOT MHEHWA W Bnedatne-
HWA e€ y4acTHukoB O paboTe Ha
3TUX paanoCcpescTeax.

lpybo (no npegHazHayvyeHuo)
apTUANEPUI0 MOXHO MNoApas3nennTs Ha
NPOTWBOTAHKOBYIO, NONKOBYIO, AMBU3NOH=-
HYID, PpakeTHO-MWHOMETHyIO, Pesepea
MaeHoro KomangoeaHus (PTK) v 3eHuT-

Hyt0. M Kax bl 3 NepeqYncsieHHbIX BUA0B
npeaHasHavyeHns UMen Ceou 0CODEHHO-
cTu B paboTe pagnoceasu.

B naHHOi cTaTee NnocTapaemMca BCnom-
HWTb HEKOTOPLIE 3MNWM304bl MCNONL30Ba-
HWA PaaMOCPEenCcTB B NONKOBOW aptunne-
pun 1 apTunnepuu PIK Bo Bpema BOWHbI.

OnbIT TEx neT nokasan, rae, Kakaa w
Korna HyxHa Bbina paguoceAsb B OVMBW-

Papwuocranumns 5-AK.

3MOHHOM apTUANEePUACKOM Nonky. 310
MOXHO OLEHUTb MCXOA8 W3 onpenene-
HMA HeobBxooumocTn 006A3aTensHoro
Ay6nMpoBaHMa NPOBOOHOW CBA3U U

HuUKa OrTevyecTBa

Papuoctanuua PB-M ToXe Obina

peantHbiX PacCTORHWIA MeXay Koppec-

noHaeHTamMm.

PaccMOTpUM MO WHCTaHUMAM, C KEM
6bina opraHM3oBaHa paavocBAsb B AVBU-
31UOHHOM aPTMOKY.

KomaHamp nonka npu notepe NnpoBogHoOM
CBA3W MOI UMETbL CUMNNEKCHYIO TENegoH-
HYIO PaAnOCBA3b, UCNONL3YA PaguocTaH-
umm 5-AK 1 6-MNK ¢ komaHaupaMu aveu-
3WOHOB, LWTAboM ¥ KOMaHAVPOM OUBU3UK.

Komanamp OWBW3WMOHA aHanoru4Ho
MOr MMETL CBA3b C kOmavoupamw bara-
pei ¥ KOMaHAWPOM NonKa, UCNoNb3yA ABe
panuocTtaHumi 6-MK. KomaHaup 6aTtapeu
MOr MMETkB TpW paguocTaHuum 6-MNK,
OOHY — ONnA CBA3W C KOMaHoupom OWBuM-
3uoHa 1 ABe — ana obecneyeHns CBA3W ¢
OrHEBOW NO3UUMEN, XOTS NocneaHwe Ase
He Bcerna v 6binu B Hann4mu.

Y10 kacaeTcs pacCTOAHUIA MEXAY KOp-
PECMNOHOEHTAMM, TO paguocTaHummn 5-AK,
6-MK mMornu obecneunts HapEXHYIO pa-
OVOCBA3L HAa BCel TeppuTopuu BoeBbix
peincteuil aveusun. OnacHocTe Bwbina
TONBKO B BO3MOXHOCTW NOABNEHWA 3MEKT-
POHHBIX nomex NpoTHMBHWKA W OT CBOWX
paguocTaHumin.

PaguocTtanuyus 6-K.

K Ha4any BOMHL apTUnNepuinckue non-
KW KOMNNEKTOBanucb PaavocTaHuMamMmn
5-AK u 6-MK. 3Tk paguvoctaHuMn umenu
KOPOTKOBOMHOBLIE AMANA30HLI C YacTOTa-
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mn 1,5—7 Mluy, mowHocTe o 1 BT uw npu-
EMHUKM Npamoro yeunenus. Oxn obecne-
yueanu TenedoHHy0 1 TenerpadHyio pa-
60Ty Ha WTLIPEBYID aHTEHHY Ha PaccTos-
HUA po 10 1 35 KM COOTBETCTBEHHO.
OpHako aoetanu M TeXHONOrv4eckoe Mc-
nonHeHWe paguocTaHuWii wHorga He
obecneymBanu cTabunbHOCTE YAcTOTHI,
MEXaHWYECKYI0 MPOYHOCTE U HAAEXHOCTL
ceA3M B DoesbiX ycnosusx. [oatomy B
xoae BowHbl 6einv oceoeHbl Honee cospe-
MeHHbIe pagvocTaHuun (PB-M u A-T7).
OHu cTanu NocTynatb B BOWCKA B KOHUE
1942 r.

Kpome TexHwku, COBEpPLIEHCTBOBA-
nnck ocoberHocTy paboTel paavoCcBaA3n B
pasnuuHblx 3tanax OoesBbix onepauui. A
TO, 41O Tpeboeanock NpeaycMaTpueaTs B
pasnuyHbIX nepuvoaax onepauvii ang
obecneyveHnn HapeéxHow paboTel paguo-
CBA3M, CBA3UCTbI O0MXHbI
6binK ouEHWBATL 3apaHee B

pPagMocTaHUMAMKU He BbiNKM yKoMNnek-
TOBaHbI.

Ha nHabnioparensHbli NyHKT KOMaHou-
pa OMBW3MOHA PagMOCTAHUMIO HOMLIO
npuvHecnu Aea pagwcTa (0o 3Toro oHa
HAX0AMNAack Ha OrHEBOW NO3UUWK B ABY-
KONKEe) 1 NOATEBEPAWMIW CrpaBeanmBoCcTb
eé npossuua "6-MNK Tpér 6oka". Ho pe-
XWM CTPOroro pagvuomMonHaHua He noa-
BONMWI OUEHUTb eé B paboTe. Hawa 6-MNK
W ewe nee paaMocTaHuuu B ABYX OWBW-
3MOHax A0MKHLI Obiny paboTaTe B panuo-
CeTW MonKa B CHMMIIEKCHbBIX pexXxumax
TenedboHOM, HO A0 Havyana HEemeukoro
HacTynneHsua Ha CTanuHrpag pagvwonax-
HblE Ham Tak v He noctynunu. KomaH-
nOBaHWEe B TO BpPEMA pPagWOCBA3bL He
TONLKO HE WCMNONL30BAaN0, HO Oaxe He
TPEHWPOBANOCH, Kak 10 BOCNONb30BaTb-
CA NpW noTepe NPoBOAHOW CBA3W., A B

KaxO0M KOHKPEeTHOW onepa-
TUBHOW oBCTaHOBKE, Kak B
waxmarax — Ha "xof Bne-
pén”. Ho ana 3TOro HyXHO
BbIN0 3HaTL NepeyeHb MEpPo-
NPUATKIA, KOTOPLIE CNeaosa-
No BLINONHWTL ANA yCnew-
HOW paboTbl paguoceasn. A
3TOMY Hac, YBbl, HE Y4uUnu,

OpraHu3saumwa paguvoces-
3K B HacTax n Bpuragax PrK
Obina aHanoru4Ha, Kak w B
OWBW3WOHHOW apTunnepuun.
Ho onwit pabotel paguoces-
31 Npu NOTEPE MNPOBOAHOMN
CBA3W B apTunnepuitckmnx
rpynnupoBKax apMuin unu
$poHTOB UMen HekoTopoe
oTnuYKre,

[o Hasana apTnoaroTtoe-
KW YCTaHABNUBANCH CTPOrum
pexum paguomonyauuws. B
pPagvoceTn apTUNNepuiickon
rpynnupoekn 65-i apmuun
BCE PagMoCTaHUMK Haxomou-
NUCb TONLKO B pexume
"MpueémM”, 1 OOHOBPEMEHHO
YCUNMBANCA KOHTPONb 3a ro-
TOBHOCTLIO NPOBOAHOW CBS-
31 Nepenatb UWPKYNAPHO
KOMaHObl KOMaHoupa aptun-
nepuitckon rpynnsl — "Hara-
HYTE WHYpb" 1 "Orous!".
MNpeaycmatpueanu, Hanpw-
Mep, 4TO ecnu BuIOET M3
CTpPOA NpPOBOOHAA CBA3b C
HM komanavpa apTunnepuit-
ckow rpynnuposkn 65-a ap-
mMun, komaHgbl “"Bcem” wn
"Maponb” BO3MOXHO ObINO
nepepaTte No paguo. XoTa
TAKOW BApWaHT NpPaKkTU4ecKn
HW pasy He NPUMEHANCS. ..

B anpene 1942 r. Haw
apTnonk, B cocTaee CTpen-
KOBOU auBM3uu, npubbin Ha
nepenoeyic B panoH Bopo-
wunoerpaga Ana 3ameHsbl
aHanoruyHoro nonka. B non-
Ky Bbimn TPM OMBM3WMOHA C
76-MUNNUMETPOBLIMKU OpY-
AWEMUW HA KOHHOW T8re, npo-
BOOHbLIE CpPencTsa W ogHa
paguocTaHums 6-MK, nmees-
LWan aABe paHUEeBLIe yNakoBKu
Maccom npuMepHo 15 Kr kax-
Aas. Aprbatapew B TO BpeMs

Paguocranyws A-7.

foax nog MunnepoBo paguocTaHumAa
6-MNK Bbina yHM4TOXEHA, TAK WU HE ONpPO-
HoeaHHas B pabote.

B centabpe 1942 r. B apTUNNEpPUIACKKNX
4acTAx NOABUANCE paavocTarumm PB-M, a
K Ha4any okpyxeHus Hamu 6-i apmun MNay-
noca B HoAbpe 1942 . B paioHe o3epa
Llaua mbl nonysmnmn pagrocTaHumm A-7.

HecmoTps Ha To 4To A-7 6bInv HOBLIMUW
M G 4aCTOTHOW MOAYNAUMENR, Mbl BCE Xe
npeano4nu pabortate Ha PB-M. ¥ Heé
HaOexHan KOHCTPYKLMSA, XOpoLwasn repme-
TWYHOCTL, YAOOCTBO HACTPOMKW W Hanex-
HOCTb B paboTe — BCE OblNO BbINOMHEHO
nyqwe, 4em B A-7. Kak nosgHee crano
W3BECTHO, Ham nonanu 3k3emnnapsl A-7
W3 NepBo cepuu, v oHW Bbinn ewe Hepo-
CTAaTOMHO A0paboTaHHBIMKU U UMENU Tex-
HWYECKME W 3KCMNyaTauWoHHbIE Heno-
CTaTkW, KOTOPLIE NO3Xe yeTpaHunu B A-7A
nA-7B.

PaboTtate Ha paguocTaH-
umax PB-M npuwnock nog
CranvHrpapnom, Ha Kypckoin
nyre, 8 benopyccwn wn fo
KOHL@ BOMHbI. ..

PB-M — ato ny4was pa-
aunoctaHuma Benukon Orte-
4EeCTBEHHOW BOWHbLI ANR pa-
60TLl B GOEBbLIX NONEBLIX YC-
NOBUAX B CTPENKOBbIX W
apTunnepuiicknx noapasge-
NeHnsax oBWEBONCKOBLIX OuW-
BU3WIA 1 apTunnepun PTK.

Bcrpewa ¢ PB-M cpasy
nackaert rna3 ceBOWMWM 3a-
KpyrnéHHubimn opmamn, 6e3s
ocTpeix yrnoe. OHa "He Tper
6oka", HeT TopYawmx Ha na-

Henw fdetanen u beccuctem-
HO PAaCcnonoXeHHbIX Bnuako
APYr K ApYry pasHbiX py4qexk
HacTponkn, axe eé Hanex-
Han cepas nokpacka Bbi3bi-
Bana ysaxexue. W koHe4Ho,
oyeHb ynobHo uepes nyny
YCTaHaBNMBATL HYXHYIO Hac-
TOTY B YCNOBHBLIX uwdpax.
OcobeHHO BaxHa BO3MOX-
HOCTb MCNONMB30BATEL TOYHYIO
HacTPOWKY NPUEMHMKA W Ne-
peaartyMkKa Ha oaHy 4acToTy,
ncnone3ys pexum "Tpagyw-
poBka”. Bcé ato obecneuun-
BaeT ObICTPYK) HACTPOWKY
pPaguoCcTaHUMK U BXOXAEHWE

B CBAA3b.
HemanoeaxHo, 41O npwu
CO30aHMN  PagnocTaHummn

6bIn  NpumeHeHsl Bonee
COBEPWEHHAA TEXHONOrMA 1
xopowas repmerusayma.
Brnaropaps 3tomy pagwo-
cTaHuua npwW rpamMoTHOWM
3KCNNyaTaunn peako BbiXo-
amna u3 cTpos. 3T0 MOXHO
noaTeepauTe, Hanpumep,
TEM, 4TO NOCNE BOWHbLI 147-7
Opurapa cpana Ha cknag
Gonee cra ucnpasHbiX pa-
avwoctaduwia PB-M, npo-
LWefwnx UCNLITaHWA B BOWM-
He ¢ 1942-ro no 1945 rogp!.
A 310 6bino noutn 100 %
LWTATHOW 4UCNEHHOCTW pa-
AVOCTaHuwWii apTunnepuii-
CKOoW Bpuraael, 4TO rOBOpPUT
O HaOEexXHOCTU U PEMOHTO-
npurogHocTu PB-M.



Kak W3BECTHO M3 YyCNEexoB Halen ap-
TMAnepuu B BoiHe, PB-M HapéxHo obec-
neyueana eé paguoceasbio. OHa nocToi-
HO 3acnyxwna y CBA3WCTOB NPU3HAHWE W
CNaBy, OAQHAKO HE BCE BO BPEMS BOWHLI
npu obecne4yeHuu apTunnepun paguo-
cBA3bI0 GbIN0 peweHo BeaynpeyHo. Mase-
HOE, 4TO KOMaHAHbIf cocTas He Bbin cne-
uuMansHo 00y4eH W HaTrpeHMpoBaH, Kak
KOMaHAOBaTe B apTUANEPUIACKMX HacTax
rno paguvo npu notTepe NpoBOAHON CBA3W,
W TO, 4TO Ha NEepPegoBOW MPU HanU4UK
6oNbWOro YMCcna paguocTaHunin He npe-
AyCMaTpUBANMUChL NOAPa3aeneHna PEMOH-
Ta, TEXHWYECKOro obCcnyxueaHWs panuo-
CPeacTs W 3apsafku akKkyMynaTopos. 3Tu
npobnembl NPUXOAMNOCE PELIaTh HeWwTaT-
HO 1 HE MO MHCTPYKUMAM, @ CaMOAEATE Nb-
HO, KTO KaKk CMOXET.

JlocToliHbIA 3NU304, YMENOro WCNonb-
30BaHMA paguocTadHumn PBM 6bin B
BoctoyHon MNpyccuu, kor-
na komavomp 147-a apt-
Opuragbl NONKOBHWK AKuW-
MYLUKWMH, Npecneays npo-
TUBHWKa BMECTE C Nepeno-
BbIMW CTPENKOBLIMI 4aCTA-
MW Ha MawwuHe Jopx-3/4,
oKasanca B OKPYXEHWW
Hemues. OkpyxEHHaA 4acTb
BOWCK HE WMEna CBA3W C
OWBU3WEN, O YEM HaMm CO-
ob6wmn kombpur no PB-M,
XOTH, ye3xas, OH He XoTen
Bpate ¢ cobow Hawero
pagmcTa.

CpoyHO NpubbIBLLWIA K
Ham Ha4anbHWK onepaTve-
Horo otgena 65-i apmun
4yepez pagucTa  Hawero
kombpura, psgosoro flens,
nan HeobxoduMmble ykasa-
HWUA O HanpaBNEHWUU BbIXO-
[a wv3 okpyxexHua wn o6
opraHuv3auun  aprtunne-
puiickon nopoepxku. Moc-
ne 3Toro cny4as kombpur ¢
pagvocTaHuuein Gonblue
HE paccTaeancs.

Ymenoe onepatuBHOE
WCMNONL30BaHWME MPOTUB-
HUKOM KOYylOwwWx opyauin u Batapen, k
Hayany roTOBSLUMXCA Halwwux apTunne-
pPUIACKMX NOArOTOBOK, CO34aBanu Bne-
YaTneHwWe , 4TO Nepes Hamu BCA TEPPUTO-
pua y HaWwnCTOB 3acTaBNeHa opyauamm.
Mocne TwaTensHOro aHanvusa paseennn-
BM3NOHOM KOOPAOWHAT KaXOOW 3ace4kn
HEMELKWUX BbICTPENOB, W3y4YeHus MecT-
HOCTW, rae He morav Obl HaxoouMThCHA
OCHOBHbIE OTrHEBbie No3nuun GawncTos
W rge HaxoaMnucb ux HabniopartensHble
NYHKTbl W y3nbl CBA3W, KOMDpUr yTBep-
XOan nepe4veHs Uenei, koTopele npen-
nonaranock YHWUHTOXWTE BO Bpems apT-
noarotToeku. B pe3ynebtate TakoWh oBe-
nupHoi paboTtel B 1944—1945 rr. apTun-
nepwinckas rpynnupoeka 65-in apmun
npoeena TPW MOLWHbLIE apTNOArOTOBKM,
nocne KoTopblx B TeveHue 10 MuH HKU 04-
HO (aWwmCcTCKoe Opyane He CMOrno nNpo-
W3BECTM HW eAnHoro eeicTpena. Ko-
HEYHD, 4acTb (awWuCTCKUX OPYAUA He
CMOrnMM BECTW OTBETHbIA OroHb W3-3a
NnoTEPW CBA3KN U YNPaBneHna.

WMuauye senack Gopwba ¢ apTunnepuei
B Nepuog, koraa B 65-i apMun He co3pa-
BanMcb MOLUHLIE apTUNNEPUIACKMe rpyn-
NUPOBKK, BO3rnaensemele 147-i Bpura-

[0, B KOTOPYIO BXOAaunu ewe ase 6pura-
okl PTK, nats nonkoe PIK, nea paseennun-
BM3WMOHA, ABa a3pocTata u KOppPekTUpPOoB-
LWMKKW Ha Wwtypmoeunkax WI-2.

Kouylowwe opyaus ¢amcTos 3aTpya-
HAMW HAXOXOEHWE MECTA OCHOBHBIX OrHE-
BbiX no3uvumin, C uensio onpegeneHus
[eNCTBUTENBHOrO X PACNONOXEHWA NpW-
BNEKanMcb KOPPEKTWMPOBLUMKKM Ha WJ1-2,
HaxoOMBLUWE 3TW NO3WLUMK W BLINONHAB-
wMe KOPPEKTUPOBKY apTOrHs Halwei ap-
Tunnepun. Ypanenwe $awmncTckux or-
HEBLIX NO3WUMIA HE npeBbiwano 20 km oT
nepeaHero kpas. Hawa aptunnepus pac-
nonaranacs B ABYX—NATK KWNOMETPax oT
nepegHero kpas.

Koppektupoewwmk Ha WI-2 ¢ paguo-
cTaHuuen PCB-36uc Ha pacctoaHuum Go-
nee 10 KMNOMETPOB OT NEPedHEero kpas,
T. e. 3a 10 MUHYT 00 NOAXOAA K Hallemy
HabnopaTensHOMY NyHKTY, nonyk4an ot

Mepegatymnk PCB-P.

CTPENAWEro KoMaHaupa AWBWU3WOHAa
uyepe3 Hawy PCB-@ (yctaHoenewa Ha
mawmnHe FA3-AAA) KOOpAWHATHI HaXOX-
aAeHwa npeagnonaraemol ¢GalucTCckon
OrHEBOI NO3WMUWKM 1 LLEN Ha eé pa3Benky.
Mpounaeens passenky, KOPPEKTUPOBLMK
BO3BPAWANCA HOBLIM MapLIPYTOM B Thbif
n coobwan HaMm YTOYHEHHbIE KOOP-
AWHaTel 06HapyXeHHO OrHesoW nNo3u-
L.

Komangup ZvBu3voHa nepenasan Ha
OrHEBYIO NO3UUMIO OaHHbIE ONA CTpensObl
v coobuian yepes Hawy PCB-D koppek-
TUPOBLLMKY O FTOTOBHOCTWU BEOEHWUA OTHA.
OH ewé pas BuIXOAWUN Ha "TOYKY" y Hac B
TbiNy, W3 KOTOPOW KOmaHpoman —
"Oroxs!" nCxons U3 paBeHCTBa BPEMEHI
ero nonera, 4epes nepenosylo OO uenu,
W BPEMEHW NONETa Hawero cHapsga ao
uenu. OT TOYHOCTWM pacyéra BpemMeHwn
nonéTta Hag Uensi 3aBuceno, yenaut nm
KOPPEKTUPOBLUMK paspblB cHapsna, Tak
Kak B3opBaHHaA 3eMnA BeICTPO nagana.
B npuHuune, KoppekTUpPOoBKY CTPensObl
mor Obl OCYWeCTBNATE Cam KomMaHaoup
omeBuanoHa ¢ PB-M, Ho Tak kak UN-2 yxo-
AWN naneko B Tuin ¢awucTos, a 3atemM B
Haw Tein, PB-M He morna yeepeHHo

obecneynTb CBA3L B TENEHOHHOM Pexu-
me. Mo3ToOMY C KOPPEeKTUPOBLIMKOM pa-
6otanu Ha PCB-@.

Mo onbiTy pabotel dawucTekyo HBata-
peio BernbiM OrHEM YHWHMTOXanW nocne
TPEX-4eTbIpEX KOPPeKkTupoBok. Ho 3To
CTano BO3MOXHbIM TOMBKO NOCAE NTIMYHOMo
3HakomcTBa akunaxei W-2 ¢ komaHou-
pamu AMBM3MOHOB Y Hac B Bpurane B apy-
KeCKOW 0BCTaHOBKe.

Haxopsck NOCTOAHHO Ha NepenoBoi
Ha apTUNNepuinckux HabnaaTenbHblxX
NYHKTax, Mbl MMENW BO3MOXHOCTb ne-
pyYoOMYeCcKM NPoCNyWWBaTL, KTO paboTa-
eT B adupe. HyxHO ckasaTb, UTO HEMeU-
KWE pafMocTaHuuK PEeako BbIXOAWnu B
acbup B TenedoHHOM pexume. Bos-
MOXHO, OHW NepegaBany KOPOTKME KO-
MaHfbl, KOTOPbIE MOXHO ObINo He ycneTb
ycnblwarts. BoamoxHo, oHu pabotanu
MUKPODOHOM B OYNNEKCHOM DEXUME, W
Mbl HE CNLIWANK awanora, a
CNLIWANM TONLKO KOPOTKWUE
otBeTel. K coxaneHuio,
nocne Hawei aptnoaro-
TOBKW, KOrga WX opynus
mMon4yanu, y Hac He 6bino
BPEMEHW W MNOHWMAHWA,
4T06BI CNeuvansHO npo-
cnywuBate  "HEMEUKWA”
adwup. 3HaA Tenepb, Kak
MHOro Bepmaxt paspabo-
Tan v BHEAPWN B BOWCKa pa-
OWOCTaHUMIA, MOXHO cae-
naTb BbIBOA, YTO BLINONHEH-
HaA KPAacHOW KPackow Hap-
NWCb Ha PagnoOCTaHUNAX
"MpoTUBHUK noacnylwmnea-
et dawmncTamm CTporo co-
6nwopanacs. B kauecTtse
npumepa WUCnonsL308aHUA
HEMEUKOWN TEXHUKW XO4Yy
pacckasaTte 06 aBTomobune
Cc paguocTtaHumamun. Haxo-
AACb Ha HabnopaTtensHoM
nyHkTe nepen Hosbim Po-
ra4ukom, nog Cranudrpa-
nom, 15 aneaps 1943 r
YBUAENW TOPYALUYIO M3-N0A
cHera Tpyby. Mpoaeurasce
B8 xone 6os, pewwnun no-
CMOTpeTb, 4TO OcTaBunu @awmucTsl.
Okasanocsk, 4TO 3TO 3acCbiNaHHAA CHErom
asTomalwmHa Borg Horg. MawwuHa nmena
3apAAaHbLIA arperat, CTon € paguocTad-
UMAMUW ¥ OTKMOHOM CTONWMK PRAOM C BOOW-
Tenem. YCTaHOBUB BMECTO HEMEUKMWX pa-
auocTtaHuwmin Heckoneko PB-M, mbl kom-
¢opTHO oBecneymsanu paboTy pagvo-
cBA3n apTunnepuwn ot CranuHrpapga oo
WrpanbsyHaa.

Xotenock Obl, 4TOOLI "GOr BOWMHLI" —
aptunnepua He 3abeiBana, 4To oHa Oea
cBA3KW He Ouina 6wl "Gorom” u Tpeboeana
OT CBA3WCTOB NOCTOSAHHOIO COBEPLUEHCT-
BOBaHWA paavocpencte w cnocobos
paboThl.

A papwoctaHuma PB-M, no moemy
MHeHuio, ceirpana B Benwkon OtedecT-
BEHHOW BOMHE Takylo xe ponb B obecne-
4eHUK CBA3W, KaK NereHaapHsblid Tavk T-34
B TAHKOBbIX BOWMCKaX.

Qororpagun paguoctanund PE-M, A-7
n nepeparymnka PCB-@ npepocrasnewxs
Paauomyaeem PKK. Qororpadus pagnocran-
umu 5-AK masirta ¢ ¢opyma caira <http://
www.cgham.ru>, paguwoctanumwn 6-NMK — ¢
canra <http://www. radioscanner.ru>.
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"PAANO" — O CBHA3U

TenertaunHbie HA Npu3bl XypHana "Paguno”

ecatb net Hasan UPK cTpaubl B cuny

CNOXHOCTEWN, C KOTOPbIMW CTONKHY-
nachk 37a KOraa-To BCeMoryuias paauonio-
BuTenLCckan opraHn3ayuns, nepecTtan npo-
BOAWMTL HEKOTOPLIE COpeBHOBaHWA. B ux
yucno nonan u RUSSIAN RTTY CONTEST.
B ToT MOMeHT penakuus xypHana "Paguo”
pewwuna BO3POAWTE 3TW COPEBHOBaHWA,
HO yXe non ceoei arunon. Tem bonee, 4To
korpa-To, ewe o spemerna CCCP, camble
Nepebie COPEeBHOBAHWA NO PaAWMOCBA3N Ha
KB TenetainomMm NpoBOAWN UMEHHO Xyp-
Han "Pagno”.

CkasaHo — cpenavo. WM kaxawid no-
CneayioLwmit rod Mol C yA0BONLCTBUEM Ha-
Bnoganu, kKak MeaneHHo, Ho BEPHO pac-
TET YMCNO YY4ACTHWKOB 3TOMD KOHTECTa M
4YUCNO CTPaH, NPUHUMAKWMX B HEM y4ac-
Tve.

B nocnenHue rogbl ctabunu3vposanca
KPYr CNOPTCMEHOB, KOTOPbLIE TPaaAUUMOH-
HO BLICTYNAaIOT B HaWwWX TeneTannHbix
copeeHoBaHuaAx — rae-To okono 500 pa-
avoctaduwii, npumepHo w3 50 cTpaH
Mupa. 370 No NPUcnaHHelM oT4éram. Ho
peanbHoOe WX YWCAO, Kak nokKa3biBawoT
pesynsTaTthl CyaencTea, 3aMeTHO Boile. B
3TOM rogy, HanpwuMmep, Y1CNo paguocTaH-
UMIA, HEe NpUCNaBLMX OTY4ETLI, BLINO OKONO
400! CnpaeeanueocTy pagy OTMETUM, HTO
YUCNO POCCUAH CPEOW HWX HEBENNKO —
Bcero 12 pagwoctaHumwin. Mo-Buanmomy,
CTPOrocTH B paAuoCrnopTe v, B YaCTHOCTH,
B BOMpOCE, BCeraa CylwecTBOBaelUMe B
Hallen cTpaHe, Aanu HEKOTOPLI peaynb-
Tart
370 cTapas 6onesHb BCEX 3804HLIX CO-
peBHOBaHWA Mo paguoceasu, v npeobna-
03T cpeay 3TUX paguocTaHumia Te, one-
paTopbl KOTOPLIX BbIWAW B 3dUp HE Ona
CEepbLE3HOro y4acTusa, a TonbKo "nopas-
mateca”. M ecnn oT CTpaHbl BeICTYNaeT
3HAYUTENBHOE YUCNO CTaHUMI, HECKONLKO
HE MPUCNAHHBIX OTYETOB ODLIYHO HE CUNb-
HO BAMAIOT Ha wuToroeyio Tabnuuy. A BOT
€CMW CTPaHL!I MAYT B 3a4ET HA MHOXWTENb,
E0WHCTBEHHbIA HE NOCTYNUBLUWIA OTHET MO-
XKET MHOW pas 3amMeTHO U3MEHWTL pacnpe-

Ho, kak roBopuTcs, 4TO €CTb, TO ECTh.
M wtoroeble Tabnuubl — 3TO pe3ynerat
NPOBEPKW MONYYEHHbIX OpPraHu3artopamm
OT4ETOB.

B copeBHOBaHWMAX 3TOr0 B 3a4éte no
BCEM AManasoHam Nyywnin pesyneTar, Kak
WU B nosanpownom roay, nokasan Opwia
Kypuubiin (RG9A, r. Yenabunck). Ha BTO-

r. MeTax-Tukea, U3pauns), a Ha 3,5 MIy,
CHOBAa nyywum 6ein Hukonain AkoBeHkKo
(UTS5EEP, r. Kpueoin Por).

Mo yxe CNoXMBLUEACH TpaauuuK nep-
BOE MECTO Cpegu pagwocTaHumii C He-
CKOMNbKMMW ONEPATOPAMW 3aHANa OpPyX-
Has kpacHosipckans komaHpa RWOA. B ee
COCTaBe B 3TOM rofly B KOHTecTe "naxanun”

Anekcen Ucanvenko (R7DA, paboran kak R7AB) na KpacHogapa
3aHan BTOPOE MECTO B MHOrognMana3oHHOM 3a4ére.

poe mecTo Belwen Anekceil Mcaiyenko
(R7DA, pabotan kak R7AB, r. KpacHopap).
MpownoroaHuii nobeauTens 3TUX COpeBs-
HoeaHwuin Hukonait HukuTtiok (EMOI, r. Cea-
Toropck JoHeukoi 06n.) Ha 3TOT pas 6uin
TPeTbUM.

B opHoamMana3oHHbix 3a4étax Ha BY
AwanasoHax Bnepeau CnopTCMeHbl M3
Kasaxctana — Opuin Jlonapés (UNGP,
r. TemupTay, 28 Mlu), Axatonuin Kne-
meHTeeB (UN4PG, r. TemupTtay, 21 Mlu)
1 lenHapwin Mensep (UN1L, r. PygHbii
Koctanaiickoi o6n.,14 Mly). Ha awa-
nazode 7 MMy ny4wwin pesynstat no-

RAOAM, ROACG, RAOAAC, RAOANR,
RAOASG, RUOAM, RWOAR, RZOAl w
UAODALB.

pynna nabniogaTtenei B aTMx copee-
HOBaHWAX BCErga HemMHOroYWcneHHas.
Ny4wmin pe3ynsTaTt B HEW Nokasan urans-
AHCKKiA SWL NaH Ponna (11-12387).

34eck Mbl NPUBOAWM NUWL NEPBLIE Ae-
CATKWM MO 3a4€THLIM NoAarpynnam, a non-
HbIE UTOMM MOXHO HANTK Ha CailTe XypHa-
na no agpecy <http://www.radio.ru/cq/
contest/result/2014-10-8.shtml>. B
Tabnuuax no rpynnam npyveeaeHsl MecTo,
NO3bLIBHOW, YMCNO CBA3EA, YACNO O4KOB 3a

AeneHne MecT, B TOM Y1cne uy nuaepos...  kasan Eesrenwuwin [Mpecman (4Z5UN,  CBA3W, MHOXUTENb U UTOrOBbLINA PE3yNbTAT.
SINGLE OPERATOR MULTI BAND 5 UI90 227 2020 64 129280 8 NZ2HR/3 115 915 28 25620

6 UABBJY 307 2075 57 118275 | 9 LZ2ZG 98 530 46 24380
1 RGYA 1225 11245 307 3452215 7 AB1DJ 203 1945 57 110865 | 10 OE3DMA 120 645 37 23865
2 R7AB 953 6110 240 1466400 8 UNSC 230 1965 55 108075
3 EMOI 849 5680 211 1198480 9 UA6LJB 247 1625 63 102375 | SINGLE OPERATOR SINGLE BAND — 3,5 MIy
4 OK4RQ 718 5010 224 1122240 10 YO2RR 251 1930 53 102290
5 RABGW 701 4490 222 Q96780 | 1 urseep 98 520 40 20800
6 KIMK 529 4895 181 885995 | SINGLE OPERATOR SINGLE BAND — 14 MIy 2 SPYBNM 85 440 38 16720
7 RU9AZ 483 4400 169 743600 | 3 EwsDZ 36 190 22 4180
8 RT9S 387 3710 195 723450 1 UNIL 422 3890 79 307310 | 4 R7KO/P 5 35 7 245
9 R7TMM 567 3445 193 664885 2 YLZKF 464 3040 87 264480 5 NQ4K 2 10 1 10
10 HF2014VB 544 3625 179 648875 3 RT3P 402 2630 76 199880 ‘

4 UX4aFC 311 1860 80 148800 | MULTI OPERATOR MULTI BAND
SINGLE OPERATOR SINGLE BAND — 28 My 5 LZ5XQ 327 2045 70 143150

6 IKOGDG 291 1815 78 141570 | 1 RWOA 998 9045 272 2460240
1 UPBP 135 1285 33 42405 7 RZ9A 204 1940 63 122220 2 UT2G 855 5680 233 1325770
2 SPTIT 32 210 16 3360 8 ERSLL 269 1690 69 118610 ‘ 3 RK3DXW 561 3435 183 628605
3 S54A 17 145 15 2175 9 RN3TE 276 1705 62 105710 4 QZ5BAL 497 3140 175 549500
4 PU2WDX 26 260 6 1560 10 YVSAAX 195 1950 49 95550 5 OK2KYD 265 1625 139 225875
5 9W2VVH 11 100 10 1000 6 RKaw 317 1840 100 184000
6 UT4UFZ 2 20 3 60 | SINGLE OPERATOR SINGLE BAND — 7 MIy |7 9a2u 192 1510 71107210

| 8 RTOA 12 100 11 1100

SINGLE OPERATOR SINGLE BAND — 21 MIy 1 4Z5UN 236 2285 58 132530 9 RCOA 9 85 8 680

2 UA4S 239 1305 65 84825 ‘

3 RV3ZN 214 1190 60 71400 | SWL
1 UN4PG 340 2825 68 192100 4 EWBOF 187 1000 53 53000 |
2 RNISN 307 2730 70 191100 5 HB9/RV3DH 164 890 54 48060 1 11-12387 250 1570 131 205670
3 RW4WZ 313 2100 67 140700 6 IK2DZN 158 825 48 39600 2 0OK2-9329 164 965 79 76235
4 RAN4HFJ 307 2010 67 134670 7 OKIVPO 128 675 48 32400 3 OK2-35491 79 505 55 27775




HA JIOBUTEJIbCKUX

ANAMASOHAX

YL-OM CONTEST 2015

Kak nokasbiBaeT npakTtuka nocnegHux
[OBYX AECATUNETMIA, ¥ HAC HE TaK YXX MHOro
npeacTaenTeNbHUL NPEKPacHoro nona,
YBREKALWMXCA NI0OUTENLCKOI pagrocsn-
3bI0 Ha KOPOTKMX BOsHax. Mo Gonbluein yac-
TV 3TO MONOAOE NOKONEHWE, BLIXOAALLEE B
aUpP C KONEKTUBHBLIX PaAnocTaHLMi
AOMOB [IETCKOro TBOPHECTBA, LUKOM W MHbBIX
obbeauHeHniti. Hawwn exerogHsie copes-
HoeaHus YL-OM CONTEST HanpasneHb! Ha
NOASEPKKY "MKEHCKOR" YacTn pagvomodn-
TENLCKOro ABMXEeHWA B cTpaHe. Mel npurna-
waem scex YL, Melowmx Aoma paguocTad-
UMK, 1 Tex, KTo paboTaeT Ha KONNEKTUBHbIX
PaguoCTaHUMAX, NPUHATE B HAX yyacTue.

Ho mbl npurnawaem, ecTecTBEHHO, U
MYXHWH NOAAEPXKaTk 3T COPEBHOBaHWA.
M He TONLKO y4acTuem B WX "MyXCKOR"
vyactu. Ecnu B Bawem ropoae ecte KOPOT-
KOBONHOBWKK YL, KOTOPbIE B CUNY KAKWX-TO
06CTOATENLCTE B AAHHBIA MOMEHT HE
moryT paboTate B aupe 13 goma, npurna-
CWUTb MX HA KONNEKTMBHYIO CTaHUMIO NpW-
HATb Y4ACTHE B HALLNX COPEBHOBAHUAX — B
cocTase KoMaHabl WNK B NMYHOM 3a4éTe.

B atom roay copesHosaHus OyayT npo-
X0aMTL 7 mapTa ¢ 7 go 9 UTC tenedoHom
(SSB) n Tenerpadom Ha NOOUTENLCKWX
amanasonax 20 n 40 meTpoe. B Tenerpade
obuwwin BbIZOB ANA paguocTaHumin YL —
TEST OM, a anst paguoctaHumii OM — TEST

YL. [nA BCexX 3a4ETHbIX rpynn ecTb TONbKO
CMELLaHHbIA MHOrOAVaNa30HHDBIA 3a4ET.

B uenom nonoxeHue o COPEBHOBaAHWUAX
3TOro roaa NOBTOPSET NPOLWNOrogHee.

OT4eTHI HRAO BLICNATL HE NO3OHEeE Yem
yepes aABe Heaenu NocNe OKOHYaHwus
COpPEBHOBAHWIA. ONEKTPOHHbIE OTHETHI
MOXHO 3arpy3uTe 4epe3 WEB-uHTepdeiic
ua9qcqg.com unu BeiCnate NO agpecy
contest@radio.ru.

Memopuan "A. C. Nonosa 2015"

B aTom rogy MEMOpUanbHble COPeBHO-
BaHWA, NOCBALLEHHBIE NaMATH AnekcaHa-
pa Crenadosuya [Nonosa, GyayT npoxo-
aMTe ¢ 5 o 9 UTC 14 mapra. CopeBHo-
BaHus npoeogsTca CW n SSB Ha awana-
3oHax 10, 15, 20, 40 1 80 meTpoe. 3a4éT B
HWX TONBLKO MHOMOAWANA30HHLIA.

B uenom nonoxeHne 0 COpeEBHOBAHMAX
3TOr0 roga NOBTOPSET MNPOLWNOrofHee.
OT4éThl Hago BbICNATL HE MO3AHEE Yem
yepes ase Heaenu Nocne OKOHYaHWA Co-
PEBHOBaHWA. DNEKTPOHHBIE OTHETHI MOX-
HO 3arpyauTb 4epes WEB-uHTepdeiic
ua9qcq.com wWnu BeICNaTb No agpecy
contest@radio.ru.

PaguocTaHuMi My3eeB, CBS3aHHbIX C
peatencHocTeo A. C. Monoea, GyayT ne-
pefaeaTs B KOHTPO/ILHOM HOMEPE HE Cpef-
HWIA CTax onepaTopos, a undpy 156 (cTonk-
KO NET MPOLIO CO AHS POXaeHus Anek-
caHgpa CtenaHosu4a). Ha momeHT noaro-
TOBKKW 3TOr0 Matepuana ewe Hem3BecTHO,
Kakue 13 Hux ByayT peantHo y4acTeBoBaTh B
copesHoBaHusx. lpopabaTeiBaeTca, Ha-
npuMep, BONPOC NOAKMIOYEHWA K 3TOR
rpynne 1 paguocTtaHdummn na Ceeactonons.

Hoeoctu CPP

MNpesugnym CPP Ha cBOEM 3acepaHuu B
nexabpe onpeaenun nobenureneil KOHKyp-
ca monoaExHeIx rpaHTos CPP. Mmu cTanu:

1. NpoekT "HOetckas nobutensckasn
paguocTaHuus RYSWWA — obGnacTtHoi
LEHTP CNOPTUBHO-TEXHUYECKOrO TBOpYE-
cTBa Monoaexn”. NCNoONHUTENL — MYHU-
uunansHoe GoaxeTHoe obpasoBaTefb-
HOe y4pexaeHue A0NONAHNTENLHOro 0bpa-
3oBaHus geter "O6nacTHOW LeHTp pa3su-
TMA TBOpPYECTBa AeTeil W HowecTsa”,
r. Kypck (RY3BWWA), pykosogutens —
MoguaHx A. A. (R2WM).

2. MpoekT "Pa3sutue MONOAEXHOIO
paguocnopta B Pecnybnuke Kpbim™.
WcnonHutens — obpa3sosaTensHoe y4-
pexaneHuve Manoi akagemun Hayk "Mcka-
Tens”, . Cumdeponons (RK7KB), pykoso-
autens — Oeyapexko M. H. (RK7KA).

3. Npoekt "PaseuTtue paguontodu-
TenscTea K paauocnoprta B cene Hekpa-
coBka u cene CocHoBka KopmMunoBckoro
pationa Omckoi obnactu”. McnonHu-
Tene — MyHULMNaneHoe BraxeTHoe 06-
pasosaTensHoe y4pexaeHue "Hekpacos-
ckan COLW" KopmunoBCKOro painoHa
Omckoin obnactn (RKSMWO), pykoeoamn-
Tens — Kyyepenko B. A. (RAMO).

Ha duHaHCKpoBaHWe Kaxnoro npoekTa
eblaeneHo no 43 Teic. pyd. ua Biopxeta CPR

MNpeanguym CPP 06bABUN KOHKYPC MO-
noaéxHelx rpaHTos CPP Ha cneaytowunin
ron. MpaHToB ByaeT Takxe Tpu, HO cymma
kaxgoro ysenuyeHa po 60 Teic. pyb.
KpaiHuit Cpok noga4n 3asBOK Ha HMX
ycTaHoeneH 1 gexkabps 2015 1. =}

3aTOro mMemopwana B rpynnax

cUACKUMK paauoniobuTensmu.

"Mob6bepa-69"

KOHLE NPOoLWNoro roga Hanbonee akTMBHbLIM y4aCTHUKaM
memopuana "Mobena-69" pasocnaHsl NamsATHbIE Nna-
KETKM penakumn xypHana "Pagwo”. A Bcem yvacTHUkam
"BetepaHbl BOWHBI" W
"Berepassl TpyaoBoro ¢poHTa” pasocnadel NamaTHbie
mepanu. OHM M3roToBNEHbl Ha cpeacTea, cobpaHHblie poc-

sz mro6mnTensi u

npodeccnonay
AHTEHHBI O]

By «/Pannana»
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60] AnnapaTypa ans Ha6GnoaeHni
| B Avana3oHe CBepXAJIMHHbIX BOJIH

Anekcanap KYAPSIBLIEB (RN3AUS), r. Mocksa

peanaraemas npuémHas ycTaHoBKa
COCTOMT W3 ABYX 4acTeil: BbIHOCHON
aKTUBHO NPUEMHON aHTeHHbl U 6a30BOro
fnoka, ycTaHaBnMeaemoro 8 NOMeLeHum.
MHdopmaums 0b aHTeHHax Obina npuee-
[eHa B npeapioywei nybnnkauun astopa
"3HakoMUMCH C AMana3oHOM CBEPXAINH-
HbIx BONH" (Pagwo, 2015, Ne 1, c. 61—63).
Manowymsawmin yeunurens (MLUY) cur-
HanoB MarHWTHOW aHTeHHbl BbINOMAHEH NO

HbIM CONPOTHUBNEHWEM OBYXTAaKTHOMO Kac-
Kapa Ha TpaHamcTopax VT4, VT5. Peanctop
R12 B uenu ncroka VT2 onpenenser pabo-
YA pexum TpadaucTopa. Auoas VD3, VD4
n pesvctop R14 obecnednsaoT paboty
[OBYXTaKTHOTO Kackaaa B pexume AB u oT-
CYTCTBME UCKAXEHWIA TUNa "cTyneHbka". He-
pe3 koHaeHcaTtopsl C17 1 C18 yecuneHHbIin
CUrHan NOfAETCA B KOAKCUaNbHLIA kabesk.

HWs, TpaHaucTop VT3 nepeineT B pexum
cTabunn3auumn HanpsxeHusa U 3auTnT
MLUY ot nepeHanpsxeHusa. Tak coenaHo
Ans ymeHbLluerns obliero notpednsemoro
TOKa M CHUXEHWA TENNOBLIAENEHWUA B HOP-
mansHoMm pexume paboTel. Ceetoanon
HL1 wHauumpyeT Hanudmue nutanuma, Pe-
aucTop R20 cnyXwT Ons CHATUS CTarw-
YECKMX 3aPAA0B C MarHUTHOM pamkm WAT,

Ycunutens CMOHTUPOBaH Ha NEeYaTHOn
nnate pasmepamm 50x<70 mm (puc. 2 w»
puc. 3) n3 GonNbrMpoOBaHHOIO C ABYX CTO-
poH cTeknoTtekcTonuta. Co CTOPOHLI ycTa-
HOBKW AeTanei ¢onera coxpaHeHa u Uc-
nonL3yeTcsa B8 Ka4ecTee obLlero Nnpoeoaa,
OTBEpCTWS NOA BeIBOALI AeTaneil passex-
KOBaHbl. TpaHcdopmaTop T1 BbINOAHEH Ha

2 V73 B8C337 VD5 IN4007
cxeme, NpeacTasneHHoin Ha puc. 1. Jnek- , ) . ot
TPOMarH1MTHOE None HaeoawT B pamke WAT N L1
TOK, KOTOPbIA NOCTYNaeT Yepes KOHTAKTHbIE 2‘? A ¥ vor ?"‘gﬁ / C16 15 mlH
coeguHeHmua XT1 u XT2 Ha NepeBudHYIO 4{ t o7 ING148 ? 0,1 MK
obmoTky TpaHcdopmartopa T1. C sTOpud- e, HLt | C6 470 MHx o
HOW OBMOTKM CWrHan MOCTYNaeT Ha BXOA Oimr | x258 N WV::J‘?% “'ImGMHXI qu .
i B x258
ci
WAt H7MH X
x508 R4
Hl+_ H 10K
X1 | | xr2 R3*
c2 G.f MH 58 i cy Wi
» S | 8800 50 Om
I 2’%,{ R7 R8 &=
\ 4@ 220% 1,0 o
R20 Vit .
220K I 954 L % 10 MKx508 608
. s
— KT3861 Ri19
Puc. 1 53 S! ] EIMI 22K 1
z0 KONbUEBOM MarHu-
. g;z c7 A1x2 51 Tonpoeoae ronybo-
hd4 Jes ¥ °““-—° | o—[}-—-ob: jf: ro usera anamer-
T I ’fTHL? RZ@"’CZ 7 S| pom 20 Mm n3 HY-
e—"—emg - o —Jj depputa  GUpMBbI
;_1%_9 /"/ 5—5:1‘53383 V‘Tz p Amidon. BropuuHas
obmoTKa HamoTaHa
mﬁ(? RIE /g Ra’g)c S?TT l_T_ f101 & oann cnoit u co-
o—“—a o.@(? o5 aepxut 50 BUTKOB
> I YI%| nposona M3B-2 0,2.
o—— 719 cns Rr.?@ao-ad—o WNHAYKTMBHOCTL 06-
c16 = 2= 2 VD3 MOTKM —  OKONO
L1 “‘_@_“"T E??-“VM R1% | 6 mIH. MNepeuuHOit
—i= R1I7@= OBMOTKOR  CRYXWT
@»RTS OTPE30K KoaKcuanb-
VD5 § Vrs Horo kabena RG-6,
o Xwi © KO NpoAeThIi uepes oT-
BEpCTMe  KOMbLA.
Puc. 2 Puc. 3 Beisoabl ueHTpans-

YCUNUTENA, BBLINONHEHHOrO NO Cxeme C
obwein 6a3on Ha MANOLWYMALLEM TPaH3u-
ctope VT1. Hu3koe BxoaHOE CONpOTWBNE-
HWE YCUNUTENA XOPOLLIO COrNAacyeTCH C Hn3-
KUM COMNPOTUBNEHWEM MArHWTHON pamKku.
Pexum paboTel TpaH3avcTopa onpenenser
aenutens Ha peauctopax R1, R3. Takxe pe-
auctop R3 obecneunsaeT OTpULATENLHYIO
obpaTtHyl0 CBSidb NO MOCTOAHHOMY TOKY.
YouneHHbIii curHan nocTynaeT C KOnnekTo-
pa TpaHawctopa VT1 Ha RC-dwunetp
(C4C5C8R6R7) ¢ nonocol nponyckaHvs
npumepHo 4...15 kly, a 3atem Ha BXof, Bbl-
COKOOMHOrQ YCUAWTENS Ha NONEBOM TpaH-
aucTope VT2, KOTOpbii KOMMAEHCUPpYET No-
Tepu 8 GUNLTPE W COrNAacyeT ero BeICOKOE
BLIXOAHOE CONPOTUBNEHWE C HU3KMM BXO[-

Mo atomy xe kabeno ot Bazosoro Bno-
Ka NOCTYNaeT HanpskeHWe NUTaHWa, Ons
Yero CNyXuT pPasBa3blBaloWWiA GUNLTP Ha
apoccene L1. Awoa VD5 zawmwaet MLLY
OT HanpsxeHus obparHoii nonapHocTuy, a
ra3osblil paspagHuk FV1 cnyxur ans
3alMTHI YCTPOWCTBA OT BbICOKOBONBTHBIX
UMNYNBCOB, HABOAWMBIX B A/IMHHOM KOaK-
cuansHom kabene Bo Bpemsa rpossl. Ha
TpaHauncTtope VT3 wn koHpgencatope C12
BbINONHEH AKTMBHLIA DULTP NyNbLCaumia,
3KBUBANEHTHAaA EMKOCTb KOTOPOro Npesbi-
waet 10000 mkd. Crabunutpon VD2 npu
nutaHum MLUY HanpsixkeHwem 12 B 3akpbiT
(ero HanpsxeHue crabunuaaumm — 15 B).
Ecnu NO Kakum-TO NPUHMHAM HanpRXeHWe
NUTaHWA NPEBLICUT NOPOr ero OTKPbIBa-

HOrO MPOBOAHWKA
kabens coeguHeHb! C BUHTOBLIMI 3aXMMa-
M XT1, XT2, K KOTOPLIM MOAKNKOHAETCS
MarHMTHasA pamea.

OnnéTka kabens cnyxuT anekTpocrta-
TUYECKUM 3KPAHOM, YMEHBLUIAIOWMM EM-
KOCTHYIO CBA3b Mexay 0OMoTKamu Tpamc-
dopmaropa. Takum cnocobom ynydilaeT-
CHl 3awWmTa BXxoAa YCUNWTENA OT MECTHbIX
INEKTPUHECKMX NOMEX, HABOOMMbLIX Ha
pamky. [lna TpaHchopmMaTopa MOXHO npu-
MEHUTbL APYroi KONbUEBOW MarHWTONpo-
BOA, Hanpumep, Tunopasmepa K20x10x5
unu bonee n3 dpepputa 1500HM, 2000HM,
BaXHO, 4TODOLI CKBO3k Er0 OTBEPCTUE MOX-
HO ObINO NPOAETL KOAKCMaNbHLIN kabenb
anameTtpom 6...8 mm, Korga BTOpUYHAaR
obmoTka yxe byaeTt HamoTaHa.



TpaHnauctop KTE06A 3ameHum Ha nio-
B0 ManoWyMALWMIA TPAH3NCTOP CpeaHen
MoWHocTK. TpauaucTop J310 moxHo 3ame-
HUTL TpaHaucTopamu KM303A—KN303E,
KN302AM, KN3026M. TpaHaucTopsl VT3 n
VT4 ponkHbl 6eiTe NoaotpaHbl ¢ 0AMHAKOBbI-
M1 KoadduumeHTamm nepegaqw. MNoponayt
napsl M3 TpaH3ucTOopoB cepuit KT315,
KT361 wnmn KT3102, KT3107 cooTBeTCTBEH-
HO, C N0GbIMK BYKBEHHLIMW MHAEKCAMM.

Opoccens L1 HamoTaH Ha konbue-
BOM MarHuTonpoBoAe Tunopasmepa
K20x12x6 mm wn3 depputa 1500HM,
2000HM, O6moTka copepxut 100—150 BuT-
k0B npoeoga MN3B-2 0,2. MHOYKTUBHOCTL
apoccena — 10...15 mlH.

Bce peauctopsl B ycTpoictee — MIT.
KoHgeHcatopel — nobble manoraba-
PUTHBLIE KEPAMWHECKWE WNW NNEHOY-
Hble, Hanpumep, Tuna K10-78 (unun um-
nopTHuie aHanoru). OkcuaHble KOH-
neHcatopsl — K50-35 nnm uMmnopTHble
aHanoru. KoakcuaneHblil pas3bém
XW1 — BNC-7044 (ona moHTaxa Ha
ne4aTHoi nnate).

PaspagHuk FV1 — EC-60 wnn no-
A00HLIR Ha HanpsxeHwe 60 B. B kaye-
CTBE pazpsaHVKa MOXHO NPUMEHUTH
manorabapuTHyIO HEOHOBYIO Nammny.

HanaxweaHwe ycunuTens npomseo-
AAT, He noaknioyasn Tpadcdopmatop T1
1 YCTaHOBUB nepembidky S1. Mpu aTom
amutTep Tpadauctopa VT1 yepes pe-
ancTtop R2 coepunaeTcs ¢ obLmm npo-
sopgom. MNogbBopom peauctopos R3 u
R12 ycTaHaBnvBalOT Ha KONNeKTope
VT1 ncroke Tpanauctopa VT2 cooteeT-
CTEBEHHO HanpsaxXeHWe, paBHOE NONOBU-
He HanpsxeHws nuTaHusa. BeixogHo#
Kackaf, ecnn TpaHaucTopsl nopobpa-
Hbl ¢ BAKakumm koadpduumeHTamu ne-
peaayu, Kak npasuno, HaNaxnBaHus He
Tpebyet. B npoTtvBHOM cay4ae nonbo-
pom R13 ycTaHasnuealoT HanpsxeHus |
Ha 3MUTTEPaxX TPaH3WCTOPOB, paBHOe
NOAOBUHE HANPSKEHWA NinTaHua =1 B (Ha-
npsxeHus ByayT oTAMYaTLCA 3a CHET na-
AEeHWA HanpsaxeHuwa Ha peawnctope R17,
KOTOpOe A0MKHO ObiTh okono 1 B).

3atem ¢ renepatopa 34 nopaiT Ha
BXOf, younuTens curHan sactoton 10 kly
WM, KOHTPONWPYA C NOMOLLLID ocuunnorpa-
¢a curHan Ha BeIXxo4e YCTpoWcTea, yoex-
NATCA B OTCYTCTBUM WUCKAXEHWA ero
GOpMBI NPU BXOAHOM HanNpaXeHun ao
Heckonekux MB. KoadduumneHt ycunenns
MLUY moxeT pocturate 40 nb. Uamenss
4acToTy reHepartopa, yoexpawTea B TOM,
470 B nonoce o1 4 Ao 15 kl'y koapprumeHT
YCUNeHWs npubanM3nTensHO NOCTOSHEH, a
3a rpaHnuamMn 3Toro Avana3oHa Ha4vnHaeT
3aMeTHO yMmeHblaTtbecs. Mo okoH4YaHuu
HanaxueaHus nepemoidky S1 yaansioT.

Mnata MLLUY pasmeweHa B repmeTny-
HOW NNacTUKOBOW pacnaeyHon kopobke
(puc. 4), Ha oAHON M3 DOKOBLIX CTEHOK
KOTOPOI YCTAHOBMEHB! BUHTOBbBIE 3aXWUMbl
XT1, XT2 (twna "Oapawek”), K KOTOPbIM
NOAKNIOYAIOT PAMOYHYIO aHTEHHY. Pasbém
XW1 BuiBEAEGH HApPYXY Yepes OTBepCTHe B
NPOTMBONONOXKHOW CTeHke kopobku. 3To
OTEBEpCTWE cneayeT rmapov3onnposats C
NOMOLLLIO PE3WHOBOr0 YNAOTHUTENA WKW
CUNMKOHOBOrO repmeTuka. Papom c pasb-
EMOM YCTAaHOBNEHa Knemma 3a3emMneHus.
Mexay aTon KNeMMOR ¥ OAHUM U3 BUHTO-
BblX GHTEHHbIX 32XWUMOB NOAKNIOYEH pe-
auctop R20. OBwmin NpoBoA NNATL! TAKXKe
MNOAKNIOYEH K KNEMME 3a3EeMIEHUA.

PamoyHas aHTEHHa M3rOTOBNEHA U3 MEe-
TannonnacTMkoBon Tpybbl aMameTpom
20 mm 1 NpeacTasnseT coboil OKPYXHOCTL
Avametpom 2 M. B Toukax noaknioYeHus
pPaMKu K BUHTOBLIM 3aXUMam YCuUAMTens
nnactvk ¢ Tpybbl yoanéd, a cama Tpyba
crnnoweHa ana obecneyeHns HagexHoro
3NEKTPUHECKOrO 1 MEXAHWHECKOrO KOHTaKTa
C anoMUHWEBBIM NPOBOAALMM cnoem. Ha
BWHTbI HaOeTwl Waibsl Mpoeepa. Mpu 3aTs-
rueaHuy "Bapaluxkos” OHW BPE3AKOTCA B MAr-
KUA anomMuHUA 11 06eCneqnBaloT XOpoLwwnia
OONTOBEYHBLIA KOHTAKT. KOHCTpyKuMa no-
NY4aeTCA AOCTATOYHO NPOYHOM 1 YAOBHOMA.

Ba3oBblit GNOK BBINONHAET HECKONBKO
DYHKUMIA 1 cogepxunT B cebe MCTOYHUK Nn-
TaHWA aHTEHHOro ycunutens, NonoCOBOR

OUNBLTP 1 Y3e/ CONPAXEHUS C MUKPOQOH-
HbIM BXOAOM KOMMBIOTEPA, KOHTPOMbHBINA
yeunutens 34 ¢ BbixogoM Ha HeBGonblyio
BCTPOEHHYID AWMHAMWHYECKYID FONOBKY. Tam
Xe Ha 0TAeNbHOR NnaTte cobpaHo aBToMmaTi-
4yeckoe 3apsaHoe YCTPOWCTBO ONA aKKymy-
naTopa.

Cxema Gasoeoro Gnoka npuBepneHa Ha
puc. 5. Curvan ot MUY noctynaet no ko-
akcuansHoMmy kabento Ha passeém XW1.
lazosbiin pazpagHuk FV1 sawpmwaeT ycTpoi-
CTBO OT BbICOKOBONLTHBIX WMMNYNLCOB, a
pesucTop R12 cnyxuT ona cHatva cTatnye-
CKWX 33apAfo0B, ECNW B Ka4YeCTBE aHTEHHSI
BypeT MCnonb30BaThCA LNWMHHBIA NPOBOA.
Pabovee Hanpsxenwne koHgeHcaTtopa C3
NOMXHO BbITe He meHee 100 B. Nanee cur-
Han nocTtynaet Ha NOJOCOBOW UNLTP
L2L3L5C4C7C10 ¢ nonocoi nponyckaHus
oT 4 0o 15 klNu. PUNLTP MMEET HU3KKE BXOA-
HOE W BLIXOAHOE CONPOTWMBIEHWS, NO3TOMY
ONS NYy4Wero COrnNacoBaHWA OH HarpyxeH
peaucTopamu R15, R26. C Bbixoga ¢unstpa
CWrHan nNOMAaETCA Ha pas’fgennTefbHbli
TpaHchopmaTop T2, CO BTOPWUHHOM 0BMOTKM
KOTOPOro NOCTYNaeT Ha NMHEWHbIA BbIXOO
XS4, cnyxawmii Ona NOAKNIOYEHWs BXOAa
3BYKOBOW KapTl kOoMNbloTepa. CBeToamoas
HL2 1 HL3, BKMOYEHHBIE BCTPEYHO-Napan-
NENLHO, OrPaHNHMBaOT MaKCManbHble Bbi-
BpOCH CUrHana v 3aLMLLIAIOT BXOA 3BYKOBOM
KapTbl OT Neperpysok. Jna ymeHbleHus Ha-
BOAOK 1 BNYKAA0LLWX TOKOB B ayamokabene
KOpnyc pasbéma XS4 u3onupoBaH OT 06-

wero nposoga Hazosoro Gnoka. Jkcne-
PUMEHTHI NOKA3aNK, 4TO 1A HEKOTOPLIX TW-
MOB 3BYKOBLIX KapT MOXeT notpebosarscs
npUMEHeHWe NPenBapuMTENLHOro ycunmte-
na. OH cobpaH Ha NoNeBoM TpaH3UCTOpe
VT8 1 nony4aer NnuTaHue HenocpeacTBeHHO
OT 3BYKOBOWM KapThl KOMMbLIOTEPA (Ha MWUKPO-
GhOHHOM pasbEME NPUCYTCTBYET HanpAxe-
Hve 2,5...4,5 B gna nutaHus 3neKTpeTHoro
mMukpodoHa). Peancropom R24 ycraHasnn-
BAIOT pexumM paboTel TpaHaucTopa, obecne-
YUBAKOLLMIA HaWNyHLIEEe COOTHOLUEHWE Cur-
Han/wym. Kackan BeiNOAHEH HABECHbIM MOH-
TAXOM HENOCPEACTBEHHO Ha pastéme XS4.
Jns cnyxoBoro KOHTPONA NPUHUMAEMO-
ro curHana 6a3o8blin HA0K OCHAWEH yCuUnn-
Tenem 34 Ha mukpocxeme DA3 —TDA2003,
BKMIOYEHHOW NO TWNOBOW cxeme. Ha
Bxoge Y34 ycTaHoBneH perynatop
rpomkocTn R17. Boeixop ycunutens
MOAKMOYEH K HEDONLLLOW BHYTPEHHEN
AvHamunyeckoil ronoske. OcHoeHOe

paboTa B pexume "rpo3coTmeTdmka’.
YyBCTBUTENBHOCTL YCUAWTENA — NpU-
6nuautensHo 10 mB. 3toro goctatod-
HO ANA FPOMKOrO NPOCNYLUMBAHWA
LENYKOB OT NPUONMXAILWLENCSH rpo3s.l,
a TakXe ONA BbISBNEHWA MECTHbIX
noMex 1 HasoAOoK Ha aHTeHHy. Korpa
KOHTpONk He TpebyeTtcs, Y34 moxHO

Takxke OONONHWUTENLHO CHU3WUT W
obuwpmii Tok noTpebneHna.

Mutanme Ha MUY ot 6Gasosoro
6noka NoAaéTca Yepes BolkNYaTens
SA2, ppoccens L4 obecneynsaer pas-
BAZKY MO MUTaHWIO.

Tak kak 6azoBblin BNOK copepxuT
BCTPOEHHLIA CeTeBOW TpaHcdopma-
TOPHBIN UCTOYHMK NUTaHKS, Bbinun npu-
HATLI MEPBI 417 MOAABNEHWNA HABOLOK,
NPOHWKAIOLLWMX M3 OCBETUTENLHOW ce-
TW: YCTAHOBNEHBLI DUNLTP NOMEXONO-
naenedns L1C2 n sapuctop RU1 gna
3alUMThl OT BbICOKOBONLTHbIX UMMYNLCOB.
MOCTOBOW BLINPAMWUTENL BLINOAHEH NO
CXEME C 3aWMTON OT MYNBTUMINKATUBHbIX
nomMex, ANA Hero AMoas! BINDAMUTENS LWYH-
TUpOBaHbl KoHaeHcaTopamn C5, C6, C8, C9.
BeinpaAmnenHoe Hanpsxewwne crabunnam-
pyeTcs WHTerpaneHeiM cTabunvaatopom
DA1 v noaa&TcA Ha y3en orpaHnHMTeNs Toka
Ha Tpan3ucTopax V16, VT7. Ecnu Tok Harpys-
Ki, Npoxoaswmia 4epes peanctop R19, npe-
ebicuT 200 MA, TpaHamcTop VTE oTkpoeTcs,
a VT7 3akpoercs, YTO UCKMIOMNT BbIXOL, U3
CTPOA MCTOYHWKA MUTAHWA WK aKKyMYNA-
Topa NPY KOPOTKOM 3aMblKaHWW B pasbéme
XW1 B criydae noBpexAeHNA KOaKCHansHoro
kabens. Hanm4yme BbIXOQHOro HanpsxeHns
(1 COOTBETCTBEHHO OTCYTCTBME KOPOTKOrO
3amMblkaHna) nHoMumMpyeT ceetoamon HL4.

Mutanwe 6azosoro 6n0ka ocylwiecTens-
€TCA OT aKKyMyNsTopa EMKOCTbIO 4...12 Ay,
paboTalowWwero B pexvme nepuoamyeckon
noasapsakv. [lns ynpasnenus ero 3apsg-
KO CNYXUT YCTPOWCTBO, coOpaHHoe Ha oT-
[enbHOI nevatHol nnarte. To ecTe OCHOB-
HOE BpEemMs NMUTaHWe NPUEMHMKA AOMXHO
NPOMCXOANTL OT aKKyMynAaTopa, 1 MLk Npu
HEOBXOAMMOCTM ero NoA3apaaKu YCTPOn-
cTBO ByaeT noakNoyaThea K CETM 1 3aTem
BHOBb OTK/IO4ATLCH OT HEE.

MHe3po XS1 npegHasHavyeHo ans noa-
KMOYEHWA aKKyMyNnaTopa, ANs 3almnTel KO-
TOPOro OT NEeperpy3kn No TOKY CRYXUT
CamMOBOCCTaHABNMBAOLMIACH NpesoxpaHn-
Tens FU2 Ha Tok 3 A. C knemmbl XS3 vepes

HazHayeHue KOHTponeHoro Y34 — |

OTKNIOUMTL Nepeknioyatenem SA3, uto §
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3aWmTHLIA anoa VD21 akkymynsaTop MOXET AONOSHATENLHO NOCTOAHHO Nog- 5A?
3apAXKATECA OT HeBONLLWOW conHe4HoM BaTapew, 4TO B NETHEE BpemMs No380- Xwi
NSET CBOAWTL K MUHMMYMY 4aCTOTY BKIIOHEHWIA 3apAAHOro YCTPOMCTBa (pexe AHmenna”
pasza B CyTKH). "

Tpanauctop VTS Bkno4EH No cxeme ctabunusartopa Toka v CRyxuT ois
OrpaHW4eHns 3apaaHoro Toka npumepHe no 1...1,2 A. 310 3Ha4eHwe onpe-
nenserca peavctopom R16 v wyHTvpyiowwmn guogamun VD12, VD13, Hem
MEHbLUE CONPOTMBNEHWE Pe3ncTopa u/unu Bonblue BKNIOYEeHO nocneaosa-
TeNbHO OWOLO0B, TeM BONbLIE MakCUManbHblil Tok. MHTerpansHblii ctabunum-
3atop DA2 orpaHuumMBaeT HanpsikeHwe 3apsaky akkymynaTopa oo ypoBHs
14,4 B, pns yero B uens obwero npoeoaa mukpocxembl DA2 nocneposa-
TensHO BKAYEHs! anoas VD15—VD18. Tpanauctop VT5 n mukpocxemy DA2
HeoBX0QMMO YCTaHOBNTL Ha TENNOOTBO Yepes W30NUpYoLmMe NPoKNaakn.
Ha atom xe Tennootsoge ycraHosneHo tepmopene SK1, pasmbikaiowee KoHEe4YHO, NpPUMEHEHHBIM NUHENHbIA cTabunnaaTop
3apaaHyio Lens, korga Temneparypa Tennooteoga npessicut 70 °C. Korga umeet He oueHb Bbicokuii KM n paccevsaeT 3aMeTHyIo
Xe TEeNNOOTBOM, HECKONBKO OCTBIHET, KOHTAKT TEPMOPENE BEPHETCH B UCXOA- MOWHOCTL, OCODEHHO Ha HadanbHOM 3Tane 3apaaku
HOE 3aMKHYTOE NONOXEHUE M 3apsaKa akkyMynsTopa Npoao/kuTes. HYepes akkymynatopa, korga Tok senuk. Ho Takoe peweHwe
aviop, VD14 nutaHue OT 3apAXeHHOr0 akKyMynaTopa MocTyrnaeT Ha BCe HBNAETCA BbiHYXAEHHbIM, Tak kak noboil MMNynbCHbIN
ocTanbHbIe y3nksl. ctabunuaatop ByneT co3gasate O4eHb BonMblUWME NoMe-
XY, W B npouecce 3apanku
npuém Byaer kpalHe 3aTpya-
HEH.

Kpome ctabunuaartopa B 2a-
PAAHOE YCTPOMCTBO BXOAMT y3en
Eig ynpaeneHnsi, COCTORWMWA W3

?‘ /4

"PAANO" — O CBA3U

N

Tpurrepa WmMmnTTa, BbINOAHEH-
HOro Ha TpaHaucTopax VT1, VT2,
W pene BpemMeHu Ha TPaH3ucTo-
pax VT3, VT4. B ucxoaHom nono-
HEeHWW, KOorga nuTaHre noctyna-
H eT OT akKymynaTopa, TpaH3uc-
Top VT1 oTkpbIT, @ VT2 3akphIT,
o koHTakTamu pene K1 spemnza-
Aawowmin konpexcatop C1 noa-
- s = KMOMEH K NUHKMK nuTadua. Mpun
aTom Ha 3aTeope VT3 Hanpsxe-
RNTAUS VLF RX HWE PaBHO HYMIO M OH OTKPLIT, a
VT4 3akpbIT, KOHTaKTLl pene K2
Pa3oMKHYTbl WU 3apAgHoe ycT-

H POWCTBO OTKMIOHEHO OT CETU.
Tpurrep Wmnutta cpabatbi-

BaeT Npu ymeHblUEHWW Hanps-
AC220V KeHus akkymynatopa Ao

12,2 B, 410 3apaértcs crabunuT-
poHom VD1 u peauctopamu R1,

R2. Mpu aTtom pas3mbikaeTcsa

KOHTaKT pene K1 1 koHaeHcaTop
C1 oTkno4aerTcs OT  NWMHUK
nutaHua. Ha zateBop VT3 no-

CTynaeT oTpuLaTenbHbIA NOTEH-
uMan, WU OH 3akpbiBaeTcs,
OTKpbIBaA TpadHaucTtop VT4,

=

Puc. 6

PAAWO Ne 2, 2015
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Pene K2 cpabGartuigaerT, yCTPOWCTBO Noa-
KIIIOYEETCA K CETU 1 HAYMHABTCH 3apanka
akkymynatopa. Ceetogmog HL1 mHaw-
uupyeT cpabatbiBaHue pene K2. OgHo-
BpemeHHo vepe3 awon VD19 pene K1
NepexoauT BO BKMIOYEHHOE COCTOAHWE A0
Tex NOp, NOKa He 3aKOH4YMTCH WHTepsan
BblAEPXKKW BpemeHu 1 VT4 He 3akpoeTcs.
Crabunutpon VD3 orpaHuumeaeT Hanps-
KeHue Ha koHaeHcatope C1, 4To nono-
KUTENBHO BAWAET Ha CTabunbHOCTL BpE-
MEHHbIX WHTEPBANOB, a TAKXE YCTpaHAeT
noxHole cpabaTbiBaHuA Taimepa npu
Opockax HaNPAXeHWA NMTaHUA YCTPONCT-
Ba. [NpoaonknTensHOCTE 3apAaKu akky-
MYyNATOpa ONPeaensieTca EMKOCTLIO KOH-
nexcatopa C1 v peanctopom R9, a Takxke
obpaTtHeiM conpoTusneHuem anopa VD4
u ctabunutpora VD3. Mpw ykazaHHbIX Ha
cxeme [eTanfx OHO OKa3a/loCb PasHbiM
2,54. Mo ncTeyeHnn ITOro BpPEMEHU
pene K2 pasmuikaercs, yCTPOWCTBO OT-
knoyaercsa ot cetu. Mo mepe pacxonoea-
HWUS IHEPrUK aKKyMyNnaTopa HanpaxeHue
fyner MenneHHO YMEeHbLLWATLCHA, NoKa
BHOBb He cpaboTaer Tpurrep Wmnutta n
npouecc noeToputca. B mMoém cnyyae
Bpemsa paboTbl OT akKyMynaTopa — npu-
MepHo 12 4.

Kronkoin SB1 MOXHO Ha4yaTe NpoLEce
3apRAKKM, HE OOXWOAACH NOKa Hanpsxe-
HWE Ha aKKyMynaTOPEe CHNU3UTCH 00 HUX-
HEro nopora cpabaTsiBaHuA Tpurrepa.
310 BbIBAET NONE3HO NMPW NOArOTOBKE K
ONVTENLHOMY CeaHcy HabNaAeHWR, YTo-
Obl 3abnaroBpemMeHHO NOAroTOBUTE ak-
Kymynatop Kk pabore w rapaHTMpoBaTb
cebn oT HeoxupaHHocTer. Mepeknioya-
Tenem SA1 ceTteBoe nNUTaHWe MOXeT
ObITb NOAAHO B 0DX0A CXeMbl 3apaaHOro
yCTpOMCTBA.

MoxeT nokazaTeCsi CMOPHLIM WC-
none3osadue "yctapeswux” peweHuii 8
BUAE aHaNoroBoro EMKOCTHOrO Talimepa,

ropasno npouie 6eino 6wl BCE

30
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caoenarte Ha OOHOM MWKPO-
VD 8 A1 KOHTpOANEPE MK cnueuuanw:
c12 cn coo 31MpPOBAHHOW YAaCOBOW MUKDO
G5 123 cxeme. OpHako umenocb
. m‘g:__lg I B_‘IH VBZG $ OnaceHwue, 41O NpY 3TOM MO-
C8o—Fe ryT MOsiBUTLCS NOMEXW Npu-
VDo ol 0—{|-° ci5 émy, Tak kak Gynet paborats
C9oro o1y TAKTOBLIA reHepaTop. Ham
VDllodge 1779 o }_‘CZS &x}e NPeACTOMT BblAENATL Ha
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AONOJIHEHUE K HANME4YATAHHOMY

E-mail: consult@radio.ru
Ten. 607-89-00

PAAMO Ne 2, 2015

HALUA KOHCVYJIbTALUUSA

LWHMLUIKWH C. CeeToanogHbie rmpnsiu-
Akl C MUKPOKOHTPOMNEpHbLIM ynpasne-
Huem. — Papvo, 2013, N2 10, c. 51-53.

MevaTHas nnaTa MUKPOKOHTpONnepa.

YepTéx BO3MOXHOrMro BapwaHta nnarbl
nokazaH Ha puc. 1. Peauctopsl — MJIT,
C2-33, koHageHcaTopbl C1, C4 — kepamu-
yeckme KM-6, K10-17, C2 — KO-1, KM-5,

BCE OeTanu, Kpome nepexntovatens SA1,
ceetognogos HL1, HL2, Bunkmn XP1 w
po3eTtok XS1, XS2. Peauctopsl — MIAT,
C2-33, konpencatop C1 —oOKCWAOHBIA
WMNOPTHLIA, OCTanbHbIe OeTann — yka-
3aHHBIX B CTaThe TUMNOB. JUCTaHUMOHHBIA
nepexkniodatens PMNC20 (K1) 3akpennaT
Ha nnate AByms BuHTamu M2,5x12 v rai-
Kamu, Hafes Ha BMHTbI MEXAY nankamm
kopnyca v nnaTtow TpybuyaTtbie CTOWKW

BbICOTOW 6 mm. [lpoBoaa, maywume «
YyKa3aHHbIM BbIlUE BWUMKE W pO3eTKam,
npuUNaneaT HENOCPeACTBEHHO K BbIBO-
AaM OMCTAaHUWMOHHOTO nepeknoyarens
K1.

OBPATUTE BHUMAHUWE

HUKNU®OPOB B. Bnok ynpasnexus
OrHAMW BONOAHNTENBHOIO CTOM-CUr-
Hana. — Pagwo, 2014, Ne 12, c. 39,
40.
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C5 — OKCUAHbI WMNOPTHBLIA. Bunkwu o Ha cxeme 6noka (cm. puc. 1 B

XP1—XP4 — ogHOpAAHLIE NPAMBIE C pac-
CTOSHWEM MEXAY KOHTakTamu 2,54 mm.
OcTtanbHble AeTann — ykasaHHbliX B
cratee TuUnoB. Bo wabexaHue Bbixopa
MWUKDOKOHTPONNEPa M3 CTPOA BO BPEMA
naikn (W3-3a neperpesa WM BO3-
AEeWCTBUA CTATUHECKOrO 3NeKTpU4ecTea)
peKkoMeHayeTCcs YCTaHOBWUTb Ha nnarte
40-rHé3nHyio poaetky (nanene). MNepe-
MBI4KKM, COEAWMHAIOWME NEeYaTHbe Npo-
BOAHWKW Ha NPOTWMBOMNONCXKHOW CTOPOHE
nnaTsl, W3roTaenNMBaT U3 MOHTaXHOro
npoBoAa B TENNOCTOWKOR W30naLMK
(Hanpumep, mapku MIT®) 1 snavealoT
[0 YCTAHOBKW AeTanei Ha MecTo.

FEWMAH B. MNepexniouexune HXXM[I,
B komnsioTepe. — Pagwo, 2013, N2 8,
c. 21.

MeyaTHasa nnara.

YepTéx BO3MOXHOrO BapuaHTa nnathl
NokKasaH Ha puc. 2. Ha Hell pasMmeLeHs!

K XS24}

K x;ﬂ

KXP123 X8123 XS2234 4KXP11

cTarbe) BbiBoAbl 6 W 7 MUKPOCXEMb!
DAZ gonxtbl 6biTe cOeqUHEHbI apyr C
APYrom (Tak xe, Kak u y Mukpocxemst
DAT).

KYPAKUH KO. HUugukarop 30MNC
OKCHAHLIX KOHaeHcarTopos ("Pagno’,
2008, Ne 7, c. 26, 27). KoHcTpyk-
uuns npubopa, pa3paboraHHas
M. Mawkxossim. — Paguo, 2014, Ne 6,
c. 64,

Kak coobwmn M. Mawkos, pesnc-
Top conpotusneHnem okono 230 Owm,
LYHTUPYIOWMIA TPUMEHEHHBLIA MM MIAK-
poamnepmerp M68501, B okoH4Yareb-
HOM BapwaHte npubopa wucknw4éH. B
peaynerare uHTepean nameperuns 3M1C
CMECTWACSH B CTOPOHY MEeHbLLINX 3Have-
HUE (HnxHWi npegen — 0,3 Om, Bepx-
Huii — 14 Om), a Tok, noTpeGnaemsbiii 0T
3NEMEHTA NUTAHWA, YMEHLLUWACS Npu-
MEepHO B HeTeipe pa3a (0H cTan mMeHee
1 mA). 2]
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OnekTpoHHas konusa XypHana “Paguo” npegcraBnser cobol konuw
bymaxHoro xypHana “Paguo” B Bue channa c pacwupenuem pdf no 20 m6.
Ha nepcoHanbHbIX KOMNbLHTEPAX XypHan MOXHO NPOYUTATh C NOMOLYbLI
becnnatHou nporpammbl Adobe Acrobat reader. MNpu HeoBxogumocTwn
MOXHO pacneyatarb Heo6xoAWMble CTaTbW Ha npuHTepe. Ha nnaHwerax
¢ onepauuoHHbiMu cuctemamu |I0S um Android ans npocmoTpa MOXHO
UCcnonbL30BaTh BCTPOEHHbIE nporpammbl npocMoTpa pdf hannos.

3 2 < Mepuoa nognucku 1 ron. Croumocte noanucku Ha 1 ron 600 pybnen (3a 12

Papno” Ha ceok Homepos). MoanucaTbCa MOXHO ¢ niboro Homepa. [axe ¢ Ne 12 2015 roga.
nnanwer uau NK. Torpa Bel 6ygete nony4atk XypHans! BKNOYWTENLHO no Hosbps 2016 roga.

Ycnyra pacnpocTpaHfAeTcs TONbKO Ha uauyeckux nuuy. Ha cTpaHuyke
http:/lel.radio.ru Bbl cmoxete nogpoOHee y3HaTb O NOANUCKE Ha
3NMEeKTPOHHYH KOMUHKD.

3arpyaute 6ecnnatHo
HOMEp XypHana

http://el.radio.ru/RadioMagazine-2011-07_1391080829.pdf

«ABTOMAT CBETOBbIX
ahhekToOB Ha MUKPOKOHTPONNEPE»,

«USB nporpammaTop MMKpPOKOHTpONNEpos

AVR w ATB9S, coBMeCTHMbIA ¢ AVRO105. STRNSIA S SOy

JANA CHCTEMbI OTONN@HWAR.

«Bnok 3axkuranmna — perynavop yrna
03 na mukpokonTponnepe PIC16F676x.

«YcosepweHcTBOBaHHOE UM poBoe
YCTPOWNCTBO 3aWnThi
afleyxmaxmubil okoneunsil yeunumens va 6H231M u 61430, C hyHKLUMER MIMEPEHWUAS,
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