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XKypHan ons paguoniobutenei,
ayamodunos u nonb3osartenen MK

Ne 1(97)/PEBPAJIb 2014
CoBMeCTHOe u3faHve ¢

Jvrovi paguoniobutenei YkpavHbl
M3paetcs ¢ pespans 1998 r.

TnasHbIli peaakTop
Hukonan CyxoB

PepnakunoHHas konnerns
eopruin Boxko (UTS5ULB)
EBreHnin Bacunb4eHKo
Cepreii KyOyLumH
Anaronuin MaHakoB
AnekcaHgp lNeTpos

lOpuin CagukoB
AnekcaHgp Toppec
Hukonan ®epoceer (UT2UZ)
eopruin YnunaHu, (UYS5XE)
Brnagymup LLinpokor

Anpec pegakuyumn

Ykpauna, 03190, Knes-190, a/s 56
Ten. (044)3609096 (m06., rnaBpen),
n3 Poccum (1038044)3609096
E-mail: radiohobby@yandex.ru
http://radiohobby.QRZ.ru

PacnpoctpaHenune
o roAnucke B JIl000M OTAENIEHUMN CBA3U:

YkpanHna
no «Katanory BugaHb Ykpainu 2014

pik»> AN «Mpeca», c.203,
uHpekc 74221

Poccus

no karanory «lasetsl XypHans! 2014,
MNepBoe nonyroane» areHTCTBa
Pocneuartb, pasgen «M3nanns 6ivxHero
3apy6exbsi», Noapasaes XypHas
YKpawnsbl, ¢.407, nHaekc 22033

Bce rue cTpaHbl, BKIOHas
panbHee 3apybexbe - B OHnariHe
Ha cavite http://www.presa.ua/online

Bbipaxaem 61arofapHOCTb BCEM aBTOPaM 3a UX
MBIC/IM M MAEN 1 BCeM MOANUCHMKAM 3a AOBEPUE 1
MatepuanbHyio NoAAEPXKY XypHana

Pepakuus MoXeT He paspensiTb MHEHVWE aBTOPOB U He
HeCceT OTBETCTBEHHOCTM 3a COAepXaHue peknambl

© «Pagnoxo66u». KonnpoBaHue marepuanos
XypHasna Ha J1106bIX HOCUTENSX. pasmeuieHune
KOMuit nIn yka3aHue CChII0K Ha CKa4YnBaHNe B
J1100bIx ceTsix 6€3 MMCbMEHHOI0 Pa3peLieHus
penakumn 3anpeuieHo (Cratbu 1229, 1270 [K).

MoanucaHo k nevatu 28.02.2014 r.

OtneyataHo B Tunorpadum OO0 «Jlapc-npuHT»,

r. Kues, yn. BactnonHas, 15

Tupax 8000 ak3.

LieHa norosopHas

Yupeputens n nspatens ®OM Cyxos H.E.

r.Kues, yn. MoH4aposa, 21

JKypHan BbIXOAWT LIECTb pas B rop,

60x84/8 6ym. popm., 7,44 ycn.ney.n., 12,8 y4.-u3g.n.
3BapeructpupoBaH FockoMuteToM Poccuiickoi
®epepaumm no nevatn 25.06.97 r., ceug. Ne016258
MepepeructprpoBaH MMHUCTEPCTBOM HOCTULIMK YKPaVHbI
22.02.2008 r., ceug. cepust KB Ne13668-2642MNP
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MepBble ceaHCbl KOPOTKOBOJIHOBOM PaanOCBA3u B ApKTUKE ...... B. [lecTpukos

HoBas TexHuka u texHonornsa: UHTEPHET-0630p

Microcap 11 - nepBbIii CXxeMHbIN CUMYNATOP, paspaboTaHHbIi cneuuansHo nog, 64-paspsaHyio OC, cnoco-
6eH paboTatb ¢ O3Y o6bvemom fo 192 I'b n cxemamu, copepxawmmmn 1o 10 MUNIMOHOB KOMMOHEHTOB;
«Application Simulator» - oHnaitH cepsuc paspaboTymka npunoxenunii cepun MUMC umnynbcHbix npeobpa-
3o0BaTeneit HanpsxeHus; HoBbI penna DivX 10.1 - nopaepxka paspeleHns 4K 1 BbICOKOIPPEKTUBHOMO KO-
neka HEVC/DivX265 (H.265); «O6nako Mail.ru» npegnaraet 1 Tb o6nayHoro xpanunuiia «6ecnnatHo n
HaBcerpaa»; kutarickme 6ecnnatHele o6nayHble xpaHunuwa Tencent Weiyun n Yunpan 360 npennaraioT ao
10 TB n po 36 Tb cooTtBeTcTBEHHO; Microsoft: puHanbHas Touka Windows 7 6yneT nocraeneHa 31 okta6ps
2014 ropa; nccneposateny n3 TeXHUHECKOro MHCTUTYTa GU3NKK 1 XuMuK B NekrHe NpeanoXunmn TexHono-
rnio GopMMPOBAHUS 3NEKTPUYECKMX Lieneii NP1 NOMOLLM CTPYIMHOMO NPUHTEPa 1 CneupanbHbIX MeTanim-
YeCKMX «HePHUN»; MHHOBALIMOHHAs TEXHONOMNS GOPMMUPOBAHNS NeYaTHbIX NAaT MeTOA0M CTPYIHOI nevaTu
0CO6bIMM «4epHUNaMmn» Ha OCHOBE HaHo4YacTuL, cepebpa, KOTOPbIMKU MOXET BbiTh 3anpaBieH Camblit 00bIK-
HOBEHHbI KapTpWaX OT CTPYIHOro npuHtepa; XYZprinting npeacrasuna Hoselit 3D-npuntep Da Vinci 1.0
ueHon no $500; O3Y DDR4 nosaTCA paHblue, 4eM npeanonaranocs; Billboard: nonynsipHOCTL BUHUIIOBbLIX
nnacTuHok 3a 2013-i rog, Beipocna Ha 31,9%; «TYHHENbHbIN NOJIEBOW TPAH3UCTOP C NOYTU YCTPAHEHHBIM
aHepreTuyeckum bapbepom» (NBTFET) npu HanpspkeHun ctok-nctok scero 0,5 B okasancs pabotocnoco6-
HbIM Ha YacToTax nepeknodeHna ao 19 MML; aHanoroBbIi MUKPOAIEKTPOMEXAHNHECKNA MUKPODOH
InvenSense ICS-40720 obecre4vBaet HecrpeuefeHTHO Mablil ypoBeHb Wymos -70 ab; meab BMecTo anio-
MWHUS Ha BbIBOAAX «ayaAno@ubCkux» AnoaoB LLoTTkn Ha ocHoBe kapbuaa kpemuns JRC MUSES7001;
KMOTM OY JRC NJU77806 ¢ pekopaHO HU3KIM YPOBHEM LyMoB 5,5 HB/NIL; Manowymsiime 6unonspHble
QY cepun SoundPlus OPA1664 sbinylieHbl dupmoit Texas Instruments ana ayamodunbcknux NPUMEHeHNIA;
NXP BC847QAPN - unterpuposaHHas napa n-p-n u p-n-p TpaH3NCTOPOB B KOPMyce pasmepammn
1,3x1,3x0,37 mwm; Display Elektronik GmbH Hayana Bbinyck cepum rpapuyecknx MHANKATOPOB Ha OCHOBE
anekTpoHHon 6ymarn E-Paper no texHonorum Active Matrix Electrophoretic Display ¢ Hynegbim cTatudec-
KM sHepronoTpebneHnem; N-kaHanbHble MOI TpanancTopsl Advanced Linear Devices ALD210800 ¢ Hy-
NeBbIM HanpsxxeHnMeM Nopora; yCTpoicTBO Incarnet gns octyna B MHTEPHET M3 canoHa aBToMobunsa noa-
[lepXunBaeT TEXHOMOrMIO arperypoBaHns MHTepHeT-kaHanos; «bunaik» Havana okasauue ycnyr 6ecrpoBo/-
HOrO LUMPOKOMONIOCHOrO AocTyna Ha 6a3e TexHonorun LTE (4G); camblil ManeHbkWii B Mpe COTOBbIV Tene-
doH Willcom Phone Strap 2 posHo B 4 pa3a MeHblue «HA6no4Horo»; Wi-Fi 6yctep HyperLink HA2425T
obecneunsaeT B aHTeHHe 25 BT, a napabonuyeckas cetounas Wi-Fi aHtenna HG2430G nmeet koadpduum-
eHT ycunenus 30 ab; Wi-Fi monynb eConais EC19D01 pa3mepamu 8x8x1,5 mm; unnceT Quantenna
QSR1000 noaaepxuBaeT TEXHOIOMIO Nepefayn AaHHbIX 0AHOBPEMEHHO No YeTbipeM kaHanam Wi-Fi
MIMO 4x4; pelweBblin ofHOKPUCTANbHBIV NpuemonepeaaTunk Hope RF RFM63W ans auanasoHos 863-870,
902-928 v 950-960 MI'u; HoBble npeaycuanTenu LNA 600, LNA 200 n LNA 70 ot SSB-Electronic ans nc-
nons3osanusa 8 EME, MS, Aepope u DX Tropo; Alinco DX-SRIT siBnsetca rubpuaom aHanorosoro n und-
posoro SDR TpaHcuBepa 1 nepekpbiBaeT Bce nobutensckve ananasoHsl ot 160 m ao 10 m; nposonoyHas
BepTukanbHasa aHTeHHa CrankiR ¢upmebl StepplR ans paboTsl B nonesbix ycnosusx u 8 DX akcneayumax

DaipxecT 3apyOexHoii nepuoauku

JNamnosbit YM34 Muwens Tep Bypra Ha Tpuoa-neHdtopax PCL86; rubpuaneiii yeunutess M. LLyuwHosa
[NS CTepeOoHayLIHNKOB; BbICOKOKA4ECTBEHHbI BUHUI-KoppekTop [xopaxa Hranasapoca ans pabotel ¢ MC
rofloBKamy 3ByKOCHUMAaTENs; BapUaHT MCMOJIb30BaHVS MHTErpanbHoro Taimepa 555 B ctepeoYM3Y knacca
D; onepauyoHHeiit yeunutens n3 KMOIT uiesepTopos-6ypepos CD4049UBE; noroaHbiit perncrpartop
Weather Logger K. Hupaca; asTomaTu4eckunii onpefenutenb BbIBOAOB M OCHOBHbIX NapameTpOB TPaH3MUC-
TOPOB U AnoAoB; caun-reHepatop Pobepta Puaa ¢ amanasoHom ot 2 ao 180 MI'u; nuameputens eMKocT oT
0 n® po 50 Mk®d ¢ auckpeTtHocTbio 0,01 Nd; MOHUTOP curHana (M3MepuTENbHLIN AenuTenb) nepeaatynka
MotiHocTbio fo 1500 Bt baga Konknoy (K1LC); ManowyMsLwmii aHTEHHbIN YCUUTENb C BBICOKUM AMHAMU-
yeckunm ananasoHom Kpuctoda KyHue (DK6ED) ans HU3ko4aCTOTHBLIX Anana3oH0B; KOHCTPYKLMS YKOPOYeH-
HOro BepTukanbHoro aunons Oxowna MoptionHa (WENBC)u apyrue Hambonee HTepecHble yCTPoicTBa U3
[ecsaTkoB 3apybeXHbIX XypHanos

QUA-UARL
KanenpapHblii nnas copeBHoBaHWi YkpauHbl Ha 2014 r, peATUHI COpeBHOBaHUIA N0 LMPPOBLIM BUAAM CBS-
3u. Jlio6oBb LLerLoBa - paancTka-pa3pegymua

CnupanbHO-BUGPaTOpPHaaA aHTEHHa AN PaauoCBA3U
M COTOBOM CBABM ..ovvvaririninrasssnrasssssnnssssssnsasssssnnssssssnsasnsnsnnsasss B KYUUH

STM32F4Discovery B ayAMOTEeXHUKE # 1 .oveviiiiiiiiiiiniirannnnnin, C. Promuk
MaMATU P3S [LOMOM . evenenrninrneararararanessssssssn s s sasassnsnsnsnsnsnsnss H. Cyxos

«QMUTTEPHO-KaToAHbI» rmbpupa, B High-End ycunutene
BN HAYLIHUKOB 4 euvavaransnsnrusssnssrssassssssnsssssnsnsnsararassnsnsnsnsnsnsss B, @640C0B

BHumanue, nogpenka! Hactoawmi u «kutaiickuiny 25C2921: kak OTANYUTL?

MpodeccuoHanbHas cxemMoTexHMKa: TPUaMMUHI B MYJIbTUMEAUNHON aKyCcTun-
yeckoii cucteme Edifier R2700

Komno3utHeiii ceepxmolunbiiit YM3Y knacca H V.2013 PRO ... B. MoruibHbiii

e B 9nexrpouHbie koMnoHeHTbI, cMCTEMBI, 0GOpyAOBaHME N aKcecCyapbl
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NMepBble ceaHCbl KOPOTKOBOJIHOBO PaAuOCBA3M

B ApKTUkKe

Akcnepuuua JoHanbaa Makmunna-
Ha U ee uenum.

Mepsas nonosuHa 20-x ropos XX Beka
Oblna 03HaMeHOBaHa MexAyHapoaHbIM CO-
NepHNYEeCTBOM B NOKOpPeHuUn B Havane Ce-
BEpPHOro, a notom KOxHOro nonocos. ATn
HensBefaHHble palioHbl 3eMHOro Lwapa
MaHuM K cebe He TONbKO YYeHbIX, HO Tak-
e roCcy[lapCTBEHHbIX AEATENEN U aBaHTIO-
pUCTOB.

B 1925 ropy Puyapn 3senuH Bappn
(Bépa) (Richard Evelyn Byrd, 25.10.1888-
11.03.1957),amepurkaHcku1ii apucTokpar u
kanutaH-nenteHaHt’ BMC CLUA, 4T00bI
npoCcnaBuTLCS U caenath kapbepy, yoeaun
cekpeTapsi BOeHHO-Mopckoro ¢nota Kyp-
TmcaYunbypa (Secretary of the Navy Curtis
D.Wilbur), B He06x0aMMOCTU OpraHusaumm
MOOUNBLHON 3KCneamummn, ans uccnenosa-
HWA TeppuTOopUiA, Nnpuneraowmnx k Cesep-
HOMY MOJIIOCY? U UCTBITAHUM @BUALIMOHHOA
TEXHUKW B SKCTPEMaNbHbIX KITMMATUYECKUX
YCNOBUSIX B MHTEPECAX BOEHHO-MOPCKOro
dnorta.

HeobxoaMmMoCTb Takol akcneanumm
OMKTOBanNacb rnojlydeHNEM LIeHHbIX cBeae-
HWUI O rTMAPONOrNYECKON Y MarHUTHoOM 06-
CTaHOBKe B paiioHe ocTpoBa [peHnaHaus
1 CeBepHOro nosioca, a Takke BO3MOXHO-
CTblO OTKPbITUS HOBLIX TEPPUTOPUIA, puc. 1.

MonyyeHHble faHHbIe MOrAn BbITb 1C-
Nonb30BaHbl A8 MOJIETOB BOEHHBIX 1 KOM-
Mepyecknx camosieToB Ha Ansicky. MpoekT
nopaepxasn npeangeHt CLLUA KansuH Ky-
nnmx-mnaawmin® (John Calvin Coolidge, Jr;
04.07.1872-05.01.1933) u 6naronaps ato-
My Pudapp, Bapga (puc.2) nonyunn ons ceo-
ero npoekTa caMoneThl U LWTaT aKCneaun-
uun. Beckope OH y3Han, 4TO K NMOKOPEHUIO
CeBepHOro nosoca roToBUTCS HE TOJIbKO
OH, HO U HopBexeL, Paynb QHrensbpert
paBHMHT AmyHpcen? (Hops. Roald
Engelbregt Gravning Amundsen,
16.07.1872 - 18.06.1928), a Takxe ero co-
oTeyecTBeHHUK [oHanbn Makmunnad

7 370 aKBMBANEHT 3BaHNS KanUTaHa 3-ro paHra.

2 CeepHblit nontoc (aurn.North Pole) npeactas-
NIieT TO4KY NepeceyeHsi BooGpaxaemoli 0Cv BpaLLeHns
3eman ¢ eé noBepxHOCTbIO B APKTUKE, LEeHTPabHON
yactu CesepHoro JlenoBuToro okeaHa. Ero reorpacu-
yeckue koopamHatbl 90° ceBepHOU WMPOThI. JONroTsl
MoOJOC HE UMEET, TaK KaK ABNaeTca TOYKOMN nepeceye-
HUsi Bcex MepuanaHoB. CeBepHbIi NOIOC Takke Ha3bl-
BaloT «reorpaduyeckum CeBepHbIM MONOCOM», YTOObI
OTNN4YUTbL €ro oT CesepHoro MarHMTHOro nontoca.

3 30-11 npe3ugeHt CLUA ¢ 1923 no 1929, ot Pec-
ny6nukaxckoi naptum CLLA.

4p. AmyHaceH poctur CeBepHOro nonoca Ha au-
puxabne «Hopeerusa» 12 mas 1926r., 3Has, 4To €ro one-
pepvnu amepukaHuel Pudapn Bapg n ®noiig BeHHer,
KoTOpble aT0 caenanv 9 mast Ha camonére. OpHako, Bnoc-
nenctsum poctuxenve bapaa n BenHeta nogsepranoch
COMHEHWI0, 1 He 3ps. Mpu nccnenosaHnn NONETHOrO
[OHeBHUKa Obinu 0B6HapyXeHbl cneasl NOAYUCTOK - TeM
cambIM foka3aHo, 4To bapa chanbcuduumposan yactb
[aHHbIX 0 NonéTte B cBOeM 0duLUMansHOM OT4éTE B AMe-
puKaHckoe reorpaguyeckoe o6LiecTBo. HecmoTps Ha
9T0, 4TO CNOPbI MO 3TOMY BOMPOCY MAYT A0 CUX NMOp, OH-
cTan koHTp-agMupanom ¢nota CLUA (1942), a ero nme-
Hem Gbina HasBaHa aMepuKaHCKasa aHTapKTnyeckas Ha-
y4Has cTaHumMa 1 AMEPUKaHCKUIA HALMOHANBHBIA LEHTP
NONSAPHbIX VICCHe‘:LOBaHVIVI.

npo@. Buktop lNectpukos, r. CaHkT-lNeTepbypr

Puc.1. Kapra gocTuxeruti CeBepHoro rormoca

Puc.2. Puyapg BsenuH Bapg (6épg)

(Donald Baxter MacMillan, 10.11.1874 -
07.09.1970).

[oHanbg MakmunnaH 6bl1 UcnbiTaH-
HbIM NonsapHbLIM MccneposatenemM. OH yya-
CTBOBAJ1 B HECKOJIbKMX MOASAPHbBIX SKCNeau-
LMsIX, B YacTHOCTM, akcneamumm Kk Ceep-
HOMY Nontocy, opraHn3oBaHHo PobepTom
Mupwn (Robert Edwin Peary, 06.05.1856 —
20.02.1920) B 1909 ropy. Ons cBoen Ho-
BOW 3KCMEeAMLMM OH NOSTYYNI CrieumanbHbIi
camonert, 6narogaps MOLLHOI CMOHCOPC-
KOV nopaepxke HaumoHanbHoro reorpa-
dunyeckoro ob6uiecTBa (National
Geographic Society), a Takxe puHaHcoBOM
NMOMOLLM YMKarckoro munnnoHepa E. ®.
MakgoHanbga (Eugene F. McDonald, Jr.,
11.03.1886 - 1958), ocHoBaTtens n ucnon-
HUTenbHOro gupektopa Zenith Radio
Corporation (1923-1958 r.r.), puc.3.

Pvyappg Bappa, 4yBCTBYS, 4TO €ro ycu-
M Ans COBCTBEHHOM 3KCNeanuUMmn MOXeT
He xBaTUTb, Npeanoxun doHanbay Mak-
MUnnaHy o6beanHUTLCS ANS LOCTUXEHUS
eanHon uenn. 1. MakMmnnaH HEOXOTHO CO-
rnacuics nNpu ycnoBmu, 4To oH byaeT rnas-
HbIM pykoBoaMTenem npoekta. B atoi ap-

B
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KTU4eckon akcnegnumm P. Bapp B3an Ha
ce0st pyKOBOACTBO aBMaLMOHHON Fpynmnow,
KoTopasi LosxHa Oblia oka3biBaTb eli Noa-
LepXKy C Bo3ayxa.

Bxoguewune B akcneguumio . Mak-
munnaH, E. ®. MakgoHansa u P. Bapg, siB-
NAANCb MOPCKMMK O0duULIEepaMm B YMHE Ka-
NUTaH-NeNTEHAHTOB, N CBA3W C 3TUM, NpKU
NAaHMPOBAHUN 3KCNEANLN YHUTLIBANIUCH
uHtepecbl BM® CLUA, koTopbiii ee noa-
nepxusan. icxoaa 13 atoro, akcneamumn
OblNM NOCTaBNEHBI YEThIPE OCHOBHbIE 3343
um:

1. Micnonb3oBaTtb Npu MCCNefoBaHUSX
camoneTbl, 4ToObl U3y4nTb UX NONE3HOCTb
B apPKTU4ECKUX YCIOBUSIX.

2. B koHTakTe ¢ BM® CLUA vcnbiTaTh
KOPOTKOBOJIHOBbIE pagmonepenaTinkm m
pagmonpueMHrkn, paspaboTaHHble Komna-
Huew Zenith, 4To6bl ONpeaenTL BO3MOX-
HOCTb MX WCMOb30BaHUS ONS HAAEXHOMN
paamocssasun: B ApKTvke, B aBMaumm, Mex-
[y cyaamu u mopckumun 6asamm no Bcemy
MUpy.

3. PaclumpuTb 3HaHUsS 06 apKTUHECKMX
nTuuax u peibax nos pykoBOACTBOM HaTy-
panucta akcnegmumm goktopa Banbrepa
Kengza (Dr. Walter N. Koelz).

4. CobpaTtb METEOPOJIOTMYECKNE AaH-
Hble, @ TaKXe U3Y4YnTb MarHUTHbIE Nons n
NPUANBEI B MCCNEdyeMbIX panoHax, C Le-
JIbI0 UX MCMONb30BaHWS A1 HaBUrauum B
ApPKTUKe.

OpHako, rnaBHOWM LIENbIO 3KCNeanumm,
BCe Xe, OblNo paclumpeHne 3HaHU 0 Nnoc-
NefHUX HeuccnepnoBaHHbIx obnactax Ce-
BEPHOro MonyLapus Ha TOT Nepuos, spe-
MEHU. A 3TO HM MHOrO HM Marso, novytm 3
MWJIIVIOHA KBaAPaTHBIX MUMb MeXy ceBep-
HbIM nobepexbem Ansickn n CeBepHbIM
NOOCOM.

Ona akcneguuum npepnonaranoch
npuobpectn Aga napoxona «Bowdoin» n
«Peary», Ha KOTOpbIX 3KCNEeANLMS A0mMKHa
6bina fobpaTbcst A0 HEBGOMBLLOrO nocene-
Hua Wta (Etah) Ha cesepo-3anagHom mo-
6epexbe peHnaHany 1 co3naTb TaM CBOIO
6a3y. OTciofa akcrneauums ninaHvposana
NPOBOAMTL CBOW MCCNEL0BAaHUS TEPPUTO-
pwii B paiioHe CeBepHOro nontoca, Ncnosb-
3ya Ang 9T0ro, B TOM YUCNIEe U CaMONeThI.

MoaroToBka akcnepavLuu.

K cepeanHe dpespans MakaoHanbg n
MakmunnaH onpenenunce ¢ BbIGOpOM fieTa-
TeNbHbIX annapaToB Ans BO3AYLIHOW pas-
Benku B Apktuke. E. @. MakgoHansz, mc-
nonb3ys CBOW MONMTUYECKWIA BEC U Aeit-

Puc.4. Camoner-ameubus Loening OL-2, Ha KoTOpOM netan
Puyapg Bspg B Apruke B 1925 r. ®oto Naval Historyand
Heritage Command USA

PARMONCTOPU
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Puc.3. Kanutan-netitenanr [Jonaneg Bakcrep Makmurnan nepeg oTribituem B ApDKTUKY.
Buckaccert witat Mau (Wiscasset, Maine), 20 uiorst 1925 r.

CTBYSl Yepes3 CBOero Apyra, npesugeHra
KansuHa Kynuaxa, nonyy4vn ans skcney-
umn ot BM® CLLA Tpu camoneta-amou-
6usa Tuna Loening OL-2, puc.4.

AMepurKaHCKne BOEHHO-MOPCKUE cre-
LMannCTbl O4eHb OblN 3aMHTEPECOBAHbI B
nccnesoBaHMax akcneaMumMm B obnactm
papmocsssun. Kopabnu CLUA B TOT nepuog,
BpemeHu Bbiny 060pyA0BaHbI FPOMO3AKMN-
MW LSIMHHOBOJTHOBBLIMW MCKPOBBIMU U yrO-
BbIMY paguocTaHumamu. KopoTkue pagmno-
BOJIHbI, HUXe 200 MeTpoB, CHUTANUCh He-
NPUroaHbIMU ANS AanbHein paavocBa3u.
HekoTopble yueHble yTBEPXLanu, YTo KO-
POTKUMU BOSTHAMW 111 PAAMOCBH3N MOX-
HO MONb30BATLCS TONILKO B Npeaenax nps-
MOV BUAMMOCTH. B cBSI3N € 3TUM, 3TOT Aun-
anasoH YacToT Obln 0TAaH paaunontobuTe-
NSIM, KOTOpble ¥ CTanu pasBuMBaTb Hayky
paamMocBs3n Ha KOPOTKMX BonHax. Mocne
TOro, kKak amepukaHckue u GpaHuy3ckre
paamontobuTeny yCcTaHoBMAW CBSA3b Yepes
ATnaHTuky Ha BonHe 100 MeTpoB (AHBapb
1923 r.), TpaHcaTnaHTM4eckMe paguocss-
31 cTann 06bIYHBIM OenoM AN pagmonio-
outenei.

WccneposaTenu B pagnonaboparopum
BMC CLUA crtapanucb He oTcTaBatb OT
nobrTenbCKkoro coobLue-
cTtBa B pabotax no uc-
NONb30BaAHMIO KOPOTKMUX
PaaMoBOJIH, HO, HEB3MPas
Ha 3710, k 1925 rogy cyno-
Bble paauonepenaTymku
npogoxanm paboTartb Ha
DJMHHBIX BOJTHAX.

[nsa poctxenns npo-
rpecca B NpUMeHeHU KO-
POTKOBOJIHOBOW pagmno-
cBa3u, E. d. MakgoHanbn,
NpeLnoXun npueneyb pa-
avoniobuTenein KOpoTko-
BOJIHOBUKOB ARRL
(American Radio Relay
League — AmepukaHckas
nira paguocsasn) ang

paboThbl B BOEHHO-MOPCKMX cunax. N takne
paguCTbl NOSIBANNCH, B HACTHOCTW, BECHOM
n netom Ha TuxookeaHckom ¢note CLUA.

Korpa nepep, nHxeHepamu naéoparo-
pun komnanun (Zenith Laboratories) no-
CTaBWIMn 3afa4y paspabotaTb KOPOTKOBOSI-
HOBblE PAAVOCTaHLMMN B TEYEHWE [ABYX Me-
csLeB, 0Ka3anocChb, 4TO NPOU3BOACTBO Ta-
KX PaaMOYCTPOMCTB HAXOAMUTCA B 3a4aTON-
HOM COCTOSIHWM.

[nsi okasaHus NOMOLLM MHXeHepam
komnanuu E. @. MakpoHanbg BecHol 1925
roga HaHsan [xoHa PennHaptua (John L.
Reinartz, noseiBHOI K6BJ, 06.03.1894 -
05.10.1964), n3BecTHOro kak 6necTawero
MOJI00ro pa3paboTymka U KOHCTPYKTOpa
KOPOTKOBOJIHOBbLIX PaAVOCTaHLNIA, pUC.S.
Ero sapnnara coctasuna $1000 B mecsu, u
Oblla caMoW BbICOKON, koraa-nmbo ycra-
HOBNEHHO paaucty. B o6s3aHHocTn [.
PeliHapTua, KpoMe KOHCTPYMpOBaHUS pa-
AvoannapaTypsl, BXOAUIO Takxe npusne-
YeHne CBOUX Konner paguoniobutenein ans
paboTbl Ha HOBbIX Anana3oHax KOPOTKMX
BOJIH.

pynny pa3paboTunkoB pasmocTaHumi
Bo3rnasun Kapn Xaccenb (Karl Hassel), B
Hee Bownn I'. ®opbe (H. C. Forbes) n
[IxoH Pennapru. MNepuoga ¢ mapTa no man
mMecau, 1925 roga cTan Hanps>kKeHHbIM B pa-
60Te MHXEHePOB KoMMaHun Zenith, KOTo-
pble OTBeYanu 3a COo3JaHne PaamosneKT-
POHHOrO 060PYAOBAHNS ANS AKCNEANLN.

Pa3mep 1 koHdurypaumus pagnopy6km
Ha 6opTy «Peary» He OblIM M3BECTHbI
BM/OTb A0 HaYana neta, noka He Obin Halt-
[eH 1 kynneH kopabnb. Tonbko nocne aTo-
ro [l. PeiHapTu, noCTpomn nepesatyvk ons
«Peary» n yctaHoBun ero B paguopybke
kopabns. Ons kaxporo kopabns KOHCTPy-
nposanack CBOs pagmocTtaHums. Ons 6op-
Ta «Bowdoin» n3rotoenancs KOpoTKoOBO-
HOBbIV NepefaTynk mowHoCThio 250 BT, a
ons kopabns «Peary» - 2 kBT. Pagnonepe-
natunku mornu pabotats Ha BonHax 20, 40,
80 n 275 meTpos. BaxHO oTMeTUTb, 4TO
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PALANOUCTOPU

Puc.7. Paguonamnei: 0,1A/CX-301-A
CUNNINGHAM (Short Base) Made in USA by
RCA (cBepxy) u Raven MU-20 (Serial 61376)

Puc.5. IxoH Petinapry, T'unbept [pocseHop® u HoHanbg
Maxmurnnan (cnesa Hanpaso) y ogpuca HaruoHaneHoro
reorpaguyeckoro obiectsa CILIA. ®oto 1925 r.

(cnpaBa)

nepepaiowas annapary-
pa Ha 6opTy «Bowdoin»
6blna cobpaHa 1 ucneiTa-
Ha B nabopatopuu Zenith
B Yumkaro, npexae yem

5 Fun6ept MpoceeHop (Gilbert Hovey Grosvenor,
28.10.1875 — 04.02.1966) — npe3naeHT HaumoHansHo-
ro reorpaduyeckoro obuwectsa (National Geographic
Society USA) un pepaktop xypHana «National
Geographic» (1899 - 1954).

oHa Oblna oTnpasfieHa
LN YCTaHOBKW B MOPTY
Wiscasset (wrat MaH).

[na npuema paguocoobuieHnin ¢
npecc-KOHOEPEHLMIA U CUrHANOB TOYHOIO
BpeMeHu 6bin BbIOpaH paamoBeLLaTesbHbIi
6artapeiiHbi paguonpuemHunk Super VI
Zenith ¢ ANMHHOBONHOBLIM AMAaNa30HOM
(520-1700 kl'y) u cTtoumocTsio $550. a-
GapuTbl annaparta Obiiv BnevaTiaoLime:

1,12 x 0,4 x 0,27
Mm)! Bec ero Toxe
OblN HemaneHb-
KW, 1 cocTaBnss
55 pyHTOB (25 KT),
puc.6.
Pagvonpuem-
HUK Super VII
Zenith 6bin cobpaH
10 Cxeme NPsiMoro
YCUNIEHNS Ha Liec-
TV NaMMoOBbIX TPU-
ofax npsiMoro Ha-
kana. B paavokoH-
CTPYKLMMN WCNONb-

_I

-

!

s:anF'U.P;EE FEALT Jr'ﬂ‘.M‘.b".Pﬁ.

Puc.6. O6wyuti Bug paguonpuemtuka Super VIl
Zenith u ero npuryunuaneHas cxema. 1925 r.
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30BaU/10Ck NATL pagnonamn Tuna Cunningham
CX-301A u ogHa - Raven MU-20 (Serial
61376), puc.7.

Super VIl Zenith umen gea kackaga
BbICOKOW 4aCTOThl, AETEKTOPHBIN Kackag, Ha
BakyyMHOM Tpuoge, 1 Tpu Kackaaa 3ByKo-
BOW 4aCTOTbl Ha TpaHchopmMaTopax ¢ Npo-
CyLUIMBaHWeM nepeaay Ha HayLwHukun. bna-
rofaps HanmMunilo Tpex KOHTYpOB, nepe-
CTpanBaeMmbIX C MOMOLLbIO NepeMeHHbIX
KOHAEHCaTOPOB, NPUeMHMK 06nanan BbICo-
KO 4yBCTBUTENbHOCTBIO U N3BMpaTesbHo-
CTbIO.

B komnnekT pagroannapatypbl kopab-
Nnel aKcneamumm BXOAUNO Takxe ABa nop-
TaTMBHbIX PaAVOBeLLaTENbHBIX MPUEMHMKa
Ha Cy4ai BO3MOXHbBIX KPUTUHECKMX CUTY-
auuni.

Paspa6oTtku [l. PeitHapTua.

B naGopaTopum komnaxum Zenith Ixo-
Hy PeliHapTuy 6bl10 nopyyeHo pa3pabo-
TaTb HOBYIO KOHCTPYKLMIO KOPOTKOBOJHO-
BOVi PaAMOCTaHUMKN )19 YCTAHOBKM Ha Ca-
moneTax-ampubusx Loening, koTopble BXO-
OVnn B COCTaB akcneavumn. B cepenvHe
mast 1925 roga npoToTUN Takov paamocTaHx-
umm 6ol NOMeLLeH Ha BOPT MOPCKOro ca-
MoOfieTa Ha NorsiaBkax 1 NpoTecTMPOBaH BO
BpPeMs NONeToB Haj 03epoM Mudurax. O
X04e UCMbITaHWUM NepBoro camoseTa C yc-

TaHOBJIEHHOI KOPOTKOBOIHOBOW paamoar-
napaTypov «Reinartz-Zenith», cnocobHow
paboTaTb B YCNOBUSIX NONETa U Ha 3emie,
BCKOpe CoobLwuA BbINYCK Npecc-pennsa
Zenith. OgHWM 13 oTnnymin annapatypsl .
PeiiHapTua 6bin0 ncnonb3oBaHUe ranbea-
HUYecknx GaTapei Ans ee NUTaHWs, B TO
BPeMs Kak NpexHue camoNieTHble KOHCT-
pyKUMKU paguocTaHumii pabotanm oT BeT-
poreHepaTopoB, kak NPaBuo, yCTaHOB/EH-
HbIX Ha Kpblie. OTO ObINO Ype3BbIHANHO
BaXHO, TaK Kak reHepatopbl 3aBucenn ot
BE/IMYMHbI AABIEHNS BO3AyXa BOKPYr BO3-
[YLUIHOrO CyAHa M MOr/n okasaTbcst 6ecno-
Ne3HbiMK B ApKTUKe, B YCIIOBUSX 3KCTpe-

| || ANTENNA AHMETER

PADAONCTOPN
PLATE MILLIAMMETER
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Puc.8. lNpunyunuanerast cxema paguorniepegaryuka [l. PelinapTya,
ucrionb30BaBLIErocsi B nosisipHol skcneguyuu Makmurnnarna 1925r.

ManbHOr0 MOHWXEHHOrO AABNEHNS.

B nauane wions 1925 roga rpynna vik-
xeHepos Zenith nog, pykosoacrtsom 1. Pei-
HapTLa ycTaHoBmia pagnmoobopyaosaHne

Tpuog Tuna
UV204A: obyuts

rnaHeribKamMu K
LIOKOJISIM.

Ha 6opTy «Peary», KOTOPbI HAXOAWNICS Ha
6a3e BoeHHO-Mopckoro ¢oTa B BocToHe.
PapnonpuemHas annapatypa 6bina ycra-
HOBJIeHa 1 Ha napoxofe «Bowdoin», korga
TOT CTON y Npuyana B wrate MaHe. Bce
6bIN0 caenaHo Kak pas K MPOrHo3vpyemo-
My OTrnpasiieHnto aKkcneanumnmn B cepeanHe
NIOHSA.

Yepes HekOTOpOe BpeMs KOMMaHus
Zenith ony6nvkoBana npecc-penns c onu-
CaHneM BO BCex AeTansix NoCTPONKMN KOpOT-
KOBOJIHOBOW pagmnoctaHummn «Reinartz-
Zenith». 3Ta KOHCTPYKUMS pagmMocTaHumm
cocTosna u3 AByx GNOKOB: NpUeMHUKa 1
nepepgaryuka. Cxema nepegartynka

Puc.9. BakyyMHEit

BUg, LIOKOJIEBKa U
C MOGKITIOYEHHBIMU

«Reinartz-Zenith» npveepeHa Ha puc.8.

PapgnotenerpadHbilii nepegatyvk pa-
ovoctaHumy «Reinartz-Zenith» cobpaH Ha
oaHom BakyymHom Tpuoze RCA Radiotron
Tuna UV204A molHocTeio 250
BT, puc.9. 310T TPUOA NpK Mak-
CUManbHOM MOLLHOCTM paboThl
1UMen NpeaesibHyio 4acToTy reHe-
puposaHusa okono 3 MIu. Jlam-
nel Tvna UV204A npowu3sogm-
nvcb komnanvenn GE (General
Electric Co) pna RCA, HaunHasa ¢
1923 roga.

MpoTtoTnom Tpnopa
UV204A asnaetcsa namna 1«P»,
paspaboTaHHas B Ha4ane MNepsoit MMPOBOI
BOWHbI. B 1918 roagy nosisuncs ycosepLueH-
CTBOBaHHbIM BapuaHT VT-10, umeswunii Ta-
KOV Xe L,oKOJb, KaK Y MOSIBUBLLEroCs nos-
xe Tpnoga UV-204, a 3atem y ero npeem-
Huka UV-204A. KomnaHua RCA B TOT ne-
pvoz, BPEMEHM He 1Mena NPON3BOACTBEH-
HbIX MOLLLHOCTEIA MO NPOW3BOACTBY BakKyyM-
HbIX TPMOAOB U OblNa BbIHYXAeHa nokynaTb
Takyto npoaykumio y GE n Westinghouse.

B mapte 1921 ropa RCA npuobpena
BCe npasa Ha Tpunog, UV-204 y GE, n yxe B
nione MecsiLe Havana ux NPoAaxy noa, map-
kon RCARADIOTRON no ueHe $ 110,00.
MaHenbkn ¢ KpenneHnamun ansa LokKonewn
ctounm $ 2,00.

B paHHux obpasuax Tpuoda Ans ero
3/1IeMEeHTOB (aHof, L0KOJIb) MCMOb30Ba-
nacb naTyHb, a B 60n1ee N03AHNX KOHCTPYK-
LMSIX UX CTanu fenatb U3 anioMuHns. Huto
Hakasna cHaYana u3rotaenvMeanach 13 4mc-
Toro Bosbdpama n Gblna paccumtaHa Ha
Tok 3,85 A npu HanpsxkeHun 11 B, HO yxe
B MN034HeN KOHCTpykunn UV204A anq yee-
JINYEHUS S1IEKTPOHHOM AMUCCU B Ka4eCTBe
martepuana HATVU UCNONbL30BaNCcs OKCUamn-
poBaHHbI Bonbdpam. Tpuoa paboTan npm
MaKCVMMasbHOM aHOOHOM Toke 275 MA un
Hanpsbkenun 3000 B. Mabaputbl namnsbi:
nnvHa 36,5 cm, anameTp 9,5 cm.

(OkoH4aHue cnenyer)
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FOBAN TEXHUKA U TEXHOAOTA
T i MporpaMmebl aHann3a aNneKkTPoH-
TSl rad B Ll LBI B HoIX CXeM (CXEMHble CUMYNSTOPbI)
BbIMOJSIHAOT CBOM 3a4a4M NyTem Ma-
| TemaTuyeckoro pelueHus Kksagpat-
HbIX MaTPWL, S4EVKN KOTOPbIX ONUCHI-
BAIOT KOHUIrypaLmio Cxembl (y3/bl 1
BeTBM). Pa3amepHoCTb aTVX MaTpuLy
HanpsMyio 3aBUCUT OT YMCna KOMMo-
HEHTOB B Cxeme (TouHee, OT 4ucna
Y3/10B U 4MCNa BETBEW CXEMbl, KOTO-
pble Kak pas u CBA3aHbl C Y4MCIOM
KOMMOHeHTOB). MNpn MmoaenMposaHnn
cxeMbl AN1s pacyHeTa xoTa 6bl 0AHOM
TOYKM rpadmka NPoOMCXoanT MHOMO-
KpaTHOe (40 [eCATKOB ThiCAY pa3) NepeMHOXEHUe 3TUX MaTPULL.
YBennueHne pasmepHOCTU MaTpuLLbl BABOE NMPUBOAUT K yBenYe-
HMIO Yncna onepaumii ymHoxeHusa B 16 pas. O4eBMaHO, YTO pas-
Mep namaTn 419 XPaHeHUs MaTpuLbl pacTeT B reOMeTpUYeCcKow
NpPOrpeccun OT Y1CNA Y3/10B CXEMbI, @ YNCIIO BbINMOSIHAEMbIX MaTe-
MaTU4eCKMX onepaumnin (untavite - Bpems aHanmsa Cxembl) elle
ropaspo kpyde. Ecnu yyecTb, 4To Ans Hanbonee TOHHOrO onmca-
HUS peanbHbiX 3NEKTPOHHbLIX KOMMOHEHTOB, Hanpumep OY, npo-
CTble MOAENV C TpeMs y3namu (MHBePTUPYIOLNIA BXOL, HEUHBEP-
TUPYIOLWI BXOA, BLIXOA) 3aMeHSIIOT T.H. noacxemamm (SUBCKT B
Spice) nnn makpocxemamm (MACRO circuit B Microcap) ¢ aecart-
Kamu (Hampumep, B Cxeme 0AHOro n3 npoctermx OY tuna 741
HacynTbiBaeTCs 26 BHYTPEHHWUX Y3/10B), €CN He COTHAMM BHYT-
PeHHYX y310B (0TOOPaxXaloLLMMU Kaxablii MHTErpanbHbIA TPaH3W-
CTOp, Pe3ncTop, KOHAEHCATOP, MPUYEM C y4ETOM NapasUTHbIX eM-
KOCTEW, NMOBEPXHOCTHBIX M 0ObEMHbBIX CONPOTUBAEHNI YTEYKN U
T.M.), CTAHOBUTCS MOHSTHO, 4TO YAC/IO PACHETHBIX Y3N10B MaTpULbl
OTHOCWTENIbHO NPOCTOro YCTPOMCTBA, HanNpumep, TPaH3MCTOPHO-
ro YM34, MOXeT foctTuratb HECKOJIbKMX COTEH, @ Takoro yCTpom-
CTBa, KaK TeneBu3op - AeCATKOB U Aaxe COTeH Thicay. YTo 310
03HavaeT Ha npakTuke? MockobKy BCe CYLLECTBYIOLME CeroaHa
NPOrpaMmbl CXeMOTEXHUHECKOro MOAenpoBaHmnsa padotaioT Ha MK
¢ 32-paspsagHbiMm OC, 06bem O3Y KOTOPLIX HE MOXET NPEBLILLATH
3 B, nonbITkK pacyeTa CAOoXKHbIX CXEM MPUBOASAT K ObICTPOM non-
Hou 3arpyske dusnyeckon namsatn O3Y n ganbHelwemMy UCMosb-
30BaHM1IO ONepauyioHHON CUCTEMOW T.H. «BUPTYasIbHOW NamsaTn» -
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XeCTKNX AMCKOB. Ho ecnn Bpemsi NpoM3BO/IbHOMO A0CTyna K Co-
BpemeHHbIM O3Y Tvna DDR3 cocTaBnseT okoso 6 He, TO BpeMms
noctyna k HDD 3...16 mc, T.e. Ha Tpu nopsiaka 6onblie. He Tpya-
HO [0rajarthbCsi, YTO BPeMs MOJEMPOBaHNS CNOXHbIX CXeM B Ta-
KMX YCNIOBUSIX MOXET 3aTSIHYTbCS Ha rofa, 4TO UCKIIoHaeT ero npak-
TUYECKYIO LleNecoobpasHoCTb. MI3BeCTHAs HALWMM YuTaTensim (CM.
«PX» Ne4/2010, c.5-7) amepukaHckas dvpma Spectrum-Soft B
Jekabpe NPOLLNOro rofa BeIMyCTUAA HOBYIO BEPCUIO NPOrpaMmbl
aHanM3a 9nekTPOoHHbIX cxem Microcap 11 - nepBbiii CXeMHbIV
cuMynaTop, pa3paboTaHHbIil cneuManbHo nop 64-paspagHyilo
OC. B cneundukaumm paspabotynka ykasblBaeTcs, 4To nog 64-
paspsaaHoit Windows 7 Hoerii Microcap 11 cnoco6eH pa6o-
Tath ¢ O3Y oGbemom o 192 b (!) u cxemamu, copepxaum-
mu go 10 munnuonos (!!) komnoHeHToB. Kpome kapanHanbHO-
ro YyCKOPEHWs aHanm3a CII0XHbIX CXeMm, K JocToumHcTeam Microcap
11 MOXHO OTHEeCTV NOSIBUBLUNINCS B rMaBHOM MEHIO HOBbI METOA,
aHanusa - Stability Analysis. o cyTn 370 BapuaHT aHanusa no
nepemeHHoMy Toky (AC Analysis), HO C aBTOMaTU4YeCKUM UCTOJTb-
30BaHMEM AByXLIAroBbix MeToamk Tuana [«Striving for Small-Signal
Stability», Michael Tian, V. Visvanathan, Jeffrey Hantgan, and
Kenneth Kundert, Circuits & Devices, January 2001] nnn Muone-
6pyka [«Measurement of Loop Gain in Feedback Systems», David
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Middlebrook, International Journal of Electronics (volume 38,
no. 4, pages 485-512, April 1975)] nns oueHku 3anaca yc-
ToiiunBocTu cuctem ¢ OOC. B niobyio TouKy (TOYHEE, B pas-
pbiB no6oit BeTBU) Lenu oblein OOC nonb3oBaTtenem yepes
meHio Component - Analog Primitives - Stability BBoautcs cne-
umanbHbll 30H4 (Loop Gain Probe) 1 Ha nepsom Lware npo-
rpamma paspoisaet OC v onpepenset KOabPUUMEHT ycune-
HUS MO HaNpPsXeHuto pa3omkHyTon netan OOC, a Ha BTOPOM
ware 3amblkaeT Uenb OC Ha 3emiio 1 onpepenseT k0ahPu-
LIMEHT YCUNIEHWS MO TOKY B TOYKE BKIIOYEHUS 30HAA. 30HA, rpa-
duyeckn nsobpaxaercs CUM-
BOJIOM ', , @ Nporpamma nog-
: _ pa3ymeBaeT ero 3KBMBAIEHT-
: C‘;I*_lj{‘”:'l} ! Hylo cxemy Loop Gain Probe B
NPEraA | | BMOE UCTOYHUKOB NEpPeMEeHHO-

( _,:' ro HanpspkeHus Vinj BennyimMHomn
H (i . AC{vol} n Toka linj BenuunHom
-l AC{iol}, rae ol - HOMep y3na

ar {"-'l}( / aHanuaunpyemoi cxebe BYKO-
TOpbIA «BTeKaeT» TOK 30HAA.
: + Ha nepsom ware (Loop=1) iol
! ' =0, vol=1, aHaBTOpOM LIAre
(Loop=2) iol = 1, vol = 0. [NeTneBoe ycunexHne BulMNCNSETCS
B COOTBeTCTBMM C popmynor Tuana LoopGain = -1/(1-1/
(2*(l(Vinj)y@1*VvV(ol)@ 2?2 -

Loop Zan Mroke

|
Stobifity Anolysrs of on empliticr ordu
Pretd AL T+, then FT to run
i
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V(ol)@1*1(Vinj)@2)+V(ol)@1+1(Vinj))@2)), roe
noA @ noHWmaeTcs T.H. onepaTtop Bbibopa
iara - MaTemaTM4eCcKnin npuemM Ans KOMMnakT-
HOrO COBMELLEHNs B 04HON (popmyne Hanps-
XEHWIA 1N TOKOB, NOMYYEHHbIX HA Pa3HbIX Lwa-
rax. Hanpumep, V(ol)@2 cneunduumpyeT Ha-
npsxxeHve Ha ysne ol Ha BTOpOM ware, a
I(Vinj)@1 - Tok 4epe3 mctoyHuk Vinj Ha nep-
BOM wware. eTtnesoe ycunenne LoopGain
NpOCYNTLIBAETCA B 3aAaHHOM (MOCPEACTBOM
MeHio Stability Analysis Limits) yactoTHOM
AnanasoHe v BbIBOAMTCH Kak B BUAe auar-
pammbl Bops (AYX=dB(LoopGain) wu
dYX=Phase(LoopGain)), Tak 1 B BUae amar-
pammbl  HankBucta (MHMMas 4acTtb
Im(LoopGain) B dpyHKLMMN OeNCTBUTENLHON ee

t

FOBAY TEAHUKA W TEXHOAOTUA

yactn Re(LoopGain), unn amnantygHo-

da3oBas yactoTHas xapakTtepucrTuka

A®YX Ha komnnekcHoi (Re no ocu X 1
| Im no ocwm Y) nnockocTn Haiikencra). 3a-
nacbl ycton4msoctv no amrumtyge Gain
Margin n dase Phase Margin otobpaxa-
10TCS Ha agnarpamme boaa yTonweHHsIMm
CTpenkamu, NnosioXeHne 1 BelnyMHa Ko-
=t TOpbIX BbluMCAsOTCA Tak: Gain Margin = -
dB(LoopGain) Ha yacToTe, COOTBETCTBY-
oLen pasosomy 3anasapisaHunio 180 rpa-
nycos (T.e. Phase(LoopGain) = -180), a
Phase Margin = 180+Phase(LoopGain)
Ha 4YacToTe, Ha KOTOPON NeTneBoe ycune-
Hue pasHo 1unu 0 b (1.e. dB(LoopGain)
= 0). MNo HankBUCTy yCTON4MBON CUCTe-
|| Me COOTBETCTBYET AMarpamma, He OxBa-
ThIBaOLLLASA TOUKY C KoopamHaTamu (-1, j0).
Ha aTom «BkycHocTu» Microcap 11 He 3a-
KaH4YMBAIOTCH, HO UX MOMIHOE Nepeyuncne-

—
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HWe 3aHMMaET Tpu CTpaHuLbl Pykosoa-
CTBa NoJsIb30BaTe1sl, MO3TOMY YNOMSIHEM
JWilb camble «Kpacueble». OGHOBNEH-
Hbi Calculator, nHTerpnpoBaHHbI B
Microcap 11, (BocTyneH B OTAENbHOM
okHe Yepe3 meHio Windows - Calculator)
Tenepb MO3BONSAET He TONLKO MpoBo- | =

[NTb €IVNHUYHbIE «TO4YeYHble» (B CMbIC- -
ne - AN OQHOM TOYKW) BBIYUCTEHUS, HO
1 BbIBOAUTb [BYMepHble rpapukn u
AaXxe TpexMepHbie AuarpamMmmbi pas-
HOOOpasHbIx PYHKLMIA, BKIIOYAS NPON3-
BOJHYIO, NPMYEM apryMmeHTaMun GyHKLmi
MOryT BBICTYNaTb Kak BBOAMMbIE BPYY- E |
HYIO 3HaYeHNS, TaK 1 TOKU/HaNPsKeHNs
B JIOObIX ANEeMeHTax,/To4kax aHanmsupy-
eMoii cxeMbl (pa3yMeeTcsi, Nocne OKOH-
YaHWs COOTBETCTBYIOLLEr0 aHannaa).
J0BONBHO KPacvMBO CMOTPUTCS M YCO-
BEPLUEHCTBOBAaHHas NporpaMMa-penak-
Top SPICE-mopenen pagvoKOMMOHEH- = |
TOB, AOCTyNHas B MeHio Model. Oxa pa-
60TaeT B UHTEPAKTUBHOM PEXNME U Bbl-
MONHSET pacyeT 1 ONTUMM3aLMIO Napa-
MeTPOB MaTematuyeckmx mogenei no
[aHHBIM 13 AaTalunToB U3roToBUTENEN
n/vnn namepennii BAX, BBeeHHbIM B
TabnMyHol (B TOM yucne m3 txt unm xls %
davinos) nnu rpadpuyeckon dopme. On- B

-

o H
|

TUMU3aLUMS BbINOJHAETCH TPEMS MeTo-

namu: Mayanna, Xyka, anddepeHumanbHor asonoumn. Mpu BBO-
e rpadrKoB MOXHO 3a4aTb KOOPAUHATLI A0 15 XxapakTepHbIX To-
yek BMecTo 5 B Microcap 10: yem 6onblue AaHHbIX, TEM TOYHee
BbIYMCAAIOTCA napameTpbl Mogenein (B Microcap 11 nocne ontu-
MM3aLmMM AOCTUraeTCs TOYHOCTb COBManeHNs napaMeTpoB Moae-
nen n nx puanyecknx opurnHanos 8o 1 %). MNMonHasa 64-paspsas-
Has Bepcusi Microcap 11 npepnaraetcs 3a $4500, npuyem nmeet-
ca n BapuaHT ang 32-paspsagHeix OC Windows XP, Vista, 7 (npas-

[a, Npu 3TOM CYLLLECTBEHHO CHMXAEeTCs CKOPOCTb aHanun3a Cnox-
HbiX cxem). Kak Bcerpa, Spectrum-Soft paspaet n 6ecnnatHyio
«[I@MOHCTPALIMOHHO-CTYAEHYECKYI0» BEPCUIO, MNaBHOE OTnYMe
KOTOPOW COCTOUT B OFPaHUYEHNMN CIIOXHOCTUN CXeMbl NATbIOAECS-
TblO 3N1eMeHTaMU. 3arpysuTb apxmB C €e WHCTaNNATOPOM (pas-
mep 17 MB) moxHO no agpecy http://www.spectrum-soft.com/
down/demo.zip. TeopeTnyeckn NpakTMyeckn GecnnaTHo NoyTu
MecCsiL, MOXHO MOMObL30BaTbCA W MOJSHON Bepcuei, Befb B Ciy-

8
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yae, eCnn OHa Bam He noHpasutca ©, dmnpma rapas-
TmpyeT Bo3BparT AeHer - «Our full, 30 day money-back
guarantee makes it easy to try» (http://www.spectrum-

soft.com/demo.shtm).
New Japan Radio Co.,

Mew Japan Radio Co. Lid Ltd (JRC) npeacTasuna

«Application Simulator» - oHnaitH cepuc paspabort-
4yuka npunoxeHuii cepuu UMC nMnynbcHbIX Npeo6-
pasoBartenei HanpsxeHus (http://www.njr.com/
products/appsim.html), no3sonsiowwmin nocne Gecnnart-
HOWM perucTpaumm BbLICTPO U paumMoHanbHO BeIGpaTth
KOHOUIypaumio 1 HOMUHAblI BHELLHWMX PaAyOKOMMO-
HeHTOB. OH ocHOBaH Ha TexHonorun WebSIM® wnp-
mbl Transim Technology Corp. MNMpoekTuposaxne co-

A TEXHUKA W TEXHOAOTUA
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CTOMT U3 NOCNeA0BaTENbHOCTU Cleay-
lowmx atanos: Bbibop Tuna MMC (Part
selection), BBOA TexHMYeckmx TpebGoBa-
HUih npeobpasosatensa (Design
requirements), AHanu3 (Analyze) c Tpe-
MS nogaTanaMu aHanmnsa no nepemer-
Homy Toky (AC Analysis), B yCTaHOBMB-
wemca pexume (Steady-state
Analysis) 1 aHann3a nepexoHbIX Npo-
ueccos (Transient Analysis), B xoae
KOTOPbIX Ha CPOPMUPOBAHHON MPUHLM-
nManbHOM Cxeme aBTOMaTN4YeCKu Npo-
CTaBAOTCA HOMMWHANL! 3NIeMEHTOB, a
TakXe BbIBOASTCA COOTBETCTBYIOLWMNE
rpaduvkn (BXOAHbIX/BLIXOAHBIX HaNps-
XKEHWA/TOKOB, HaMPSXEHU Ha BbIBO-
nax MMC 1.4.). B koHUe MOxHO cdop-
MU1POBaTL NepeyeHb anemeHToB (BOM)
C agpecamu ASis 3akasa v LeHamu, a
Takxe COXpPaHuTb BCe pe3ynbTaTbl B
davin (Summary).

BUT oW RAREIH TR
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FOBAN TEXHUKA U TEXHOAOTA
Bbiwen HoBbINA pe-
nu3 DivX 10.1 - HaGopa
yTUANT ans pa6oTel C
Bupeo, freeware, agpec 3arpysku (pasmep nHcrannatopa 83 Mb)
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http://www.divx.com/downloads/divx/1 . [ naBHbIMK HOBOBBeE- il
Huammn Bepcumn 10.1 sBAsieTca noapepxka paspewenus 4K | Ex
(4096x2160 - B 4 pasa Bbiwe, 4em Full HD 1920x1080; ato gng 'I_
runepavcniees ¢ amaroHansio ot 60 gionmos nnn 152 cm) n BbI- -
cokoaddekTuBHOro koneka HEVC/DivX265 (H.265) - 5 naker | HF
no6asneH npoodunb DivX HEVC Ultra HD ¢ 6utpeittom no 31950 :
k6/c pns koaMpoBaHua 1 BocnpounaseneHus 4K-smpeo. Kpome R
Toro, 6bin 06HoBneH DivX Media Server — B Hero po6asunv DLNA A
Controller ona obneryeHns opraHu3aumm NnoToKOBOrO BeLLAHNA B B
NOKaNbHOW CeTW, a Takke peanu3osany NoaaepxXKy CKpUnNToe |
AviSynth ona petanbHOM HACTPOWKM MapaMeTpoB KOAUPOBAHMS. = a
HanomHum (cm. «PX» Ne6/2012, c.5), 4to kopek HEVC/H.265 npun
CPaBHUMOM Ka4yeCTBe «yXnMaeT» BUAEOPSL, NPUMEPHO BABOE Jy4- e
e, YeM cerofHaWHUn Hanbonee nonynspHeli AVC/H.264, Ho
TpebyeT Ang KOAUPOBaHUS NPUMEPHO Ha Nopsaok 60NbLLYIO Bbi- o
YUCNNTENbHYIO MOLLHOCTb (PEKOMEHAYEMbIA MUHUMYM - 64-pas-
psaHas Windows 7 ¢ 4-apepHeimn i7 CPU, 3,5 Ty 1 O3Y 6 I'B). i =
WMHbIMY cnoBamu, Npy MPO4MX PaBHbIX YCIOBUSX OAHO U TO Xe BU-
[eo ynakyeTcs B ¢paiin BaBoe MeHblUero pasmepa, Ho nNpu 3ToM L o
kopep 6yneT «nbixTeTh» B 10 pa3 gonblue. HcTannaTop no Balle- !-
‘ L 2]
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My BbIOOPY KpoMe COBCTBEHHO KOAE-
ka moxeT yctaHoBuTb DivX Player,
DivX Web Player n DivX Converter,
BCE BMeCTe Ha amcke 3anmyT 220 MB,
a noAaepxuBaemMble KaxablM U3 HUX
¢dopmathl BUAEO U ayano KOAEKOoB, a
Takke KOHTENHepOoB ykasaHbl B Tab-
nuue. Mo panHbIM nabopatopum DivX
(http://labs.divx.com/node/127935),
YNOMSIHYTBIA MUHUMAJIbHO-PEKOMEH-
ayembii [MK kogvpyeT Bnaeo c pas-
pelleHvem 4K co cpefiHel CKOPOCThIO
0,82 kagpa B cexyray, Buaeo Full HD
¢ paspetueHnem 1920x1080p - co cko-
pocTbio 2,84 kagpa B CekyHAy, a C
DVD paspelennem 720x576 - 15,43
kagpa B CekyHAy. OTO B AeCATkM pa3
MepJieHHee, YeM KoAMpOBaHWe B
AVC/H.264/MPEG-4. K 6onbluomy
YAOBIETBOPEHNIO 3pUTeNeit, Mpm BOC-
NPOn3BeAEHUI HOBbIN KOAEK Cbena-
eT pecypcChbl NiMlb HEMHOro (Ha
10...30%) 6onblue, yem H.264: yno-
MaHyTas koHodurypaums MK obecne-
ymBaeT BocnpoussegeHne 4K ounb-
MOB c yacTtoTon 29,6, Full HD - 101,5,
DVD - 482 kappa B cekyHAy. 970 3Ha-
YMT, YTO TOTanNbHBIVA anrpeng notpe-
6yetcs Tonbko ansa MK, Ha KOTOpbIX
co3paloTcst GunbMbl, a PAAOBbLIM
noNb30BaTENSAM-3PUTENSM, CKaYMBa-
owmm dunbmel ¢ KOTI06a nnn Me-ro-
ro, GyaeT AOCTATO4HO NULLbL MPOUH-
CTannMpoBaTb HOBbLIN kopek. TecTun-
poBanue DivX 10.1 B pepakumm Ha-
Lero xypHana no3BoJIUNO yCTaHo-
BUTb, YTO €ro BO3MOXHOCTU Aaxe
lMpe pekslaMMpyeMbix, HO C HEKO-
TOPLIMM CYLLLECTBEHHBIMU HIOAHCa-
Mu. Mbl NPOBOAMAN 3KCIEPUMEHTBI Ha
MK ¢ 64-paspagHon Windows 7, 4-
anepHbim CPU Intel i5-3570 @ 3.4
[Mu, O3Y 16 ', BngeokapTon Asus
EAH6670 n 120 'b SSD anckom
Kingston SVP200S37A120G. B kaue-
CTBe 3TanoHa mucnonb3osancs 23-ce-
KYHOHbIV (575 KagpoB) TECTOBbIN BU-

1o

Papunoxo6bu 1/2014



FOBAN TEXHUKA U TEXHOAOTA
neoponvik killa.sampla.x264.mkv (pasmep ¢dainna 100,7
MB) ¢ paspewennem 1920x1080x25 v npeaenbHO Bbl-
cokmMm Butperitom fo 44307 K6/c, KoanpoBaHHbIN No
npodumo H.264 High Level 5.1, - yxe 3HakoMbIli Ha-

| e UMM YUTaTENSM «TECT Ha 3avkaHue» nNpofeTa OrpoM-
i = HOIA CTan NTUL, CHATHIA C HENPepLIBHO N3MEHAeMOI
i '.‘_._ TpaHcdokauven-yaganeHnem (cMm. «PX» Ne6/2013, c.9)

n ,D,OCTyFIHbIVI OJ19 CKauyMBaHUS Ha caiTe Hallero Xyp-
Hana B pasaene, NocBsALLEeHHOM ,u,eKa6prKomy HOMe-

e iamla b o py 3a 2013-i1 rom. Oka3anock, 4To y KoHBepTepa DivX
3 - Converter noBonbHO MHOrO (11) npodwuner ot camoro

i i Lo w kpytoro HEVC UHD 4K go munumanuctckoro DIVX

e = L A T P 1 MOBILE, ¢opmupyioLero snaeodaisisl C paspeLleHm-
™ ramiiE e e i — . E I em o 320x240 ons 3akayku B MOOUbHbIE TenedoHbl.
e el 0 e - AP ] [ins TecTmpoBaHust Mbl Beibpanu npoduns HEVC 1080p,
Haunyywnm o6pa3om noaxonsiumin ans suaeopaga Full

e TEEESREEEE T | HD 1920x1080. BHyTpu npoduns MOXHO 3apathb He
) e U TONbKO GUTPeNT oT 110 9550 K6/C, HO U NATL PEXMMOB
[ —————— T g KOAMPOBaHWS, 3a[aI0LLMX COOTHOLIEHME Mexay Kaye-
L RLRp— I — CTBOM W CKOPOCTbI0: Camblii 6bICTPbIN, BbicTpbii, Coa-

naHC1poBaHHeIA, XopoLuee ka4ecTso, Hanny4liee kaqe-

(R T AR -
L | i I c7B0. Mo ymonyaHuio npeanaraetcs pexvm Camaivi Obi-

LN

o —— — === | cTpbii n GuTpenT 2450 k6/C. MpUMeHuB ero, mbl 3a 43
W n — s —— | cexynap (T.e. CKOPOCTb KOAMPOBaHUs 13,4 kazpa B ce-
B Vi—— — KyHAy) nonysunu dann pasmepom Bcero 7,5 Mb, ato

i il N He B 2 (kak obeLLanock B pekname), a B 13,4 pa3 MeHb-
i we ncxopHoro! Ho ... yynec He GbiBaeT, XOTb KA4ECTBO
n3obpaxeHnss cybbekTUBHO NOKAa3asioCh HEMMNOXWUM,
Mesikue JeTanu (CM. CUJIbHO YBENMHYeHHble CKPUHLLIO-
| ‘ Thl) OKa3an1Chb JOBOJILHO CYLLECTBEHHO «Pas3Ma3aHHbl-

e p— e L MU». BTOPOI 8KCNEPUMEHT Mbl BHIMNOSIHUIM TOXE B pe-
- | xume Cambliii GbICTPbINA, HO C MPeAeNbHO BbICOKUM AN
BbIGpaHHOro npodunsa Gutperitom 9550 k6/c. Bpems
S— — - . Peobpa3oBaHnst YBEIMHYUIOCH A0 2 MUHYT 33 CekyHA,

Jlm“--.— - .

Pexum KogupoBaHusi 1o ymon4aHuio - Cambiti GeicTprIll u 6uTpeliT 2450 K6/c Pexum kogupoBsaHus - Cambili GeICTpEIl u 6uTpelT 9550 K6/c
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(CKOpOCTb KOAMPOBaHUS MOHM3MNACH A0 3,76 KaapoB B CEKYHAY),
a daiin yeenuuunca oo 27,7 Mb. KavecTso menkux getanen 3a-
METHO BbIPOCNO, pa3masbiBaHne yke npakTuyecku He Habnwoga-
eTCs, XOTS B HEKOTOPbIX MECTAX BCE e MOXHO 3aMeTUTb HebOob-
o€ yXyAlleHne AeTallbHOCTM N0 CPaBHeHIo C 3TanoHoM. Hako-
Hell, Mbl BKJIIOUYUIW PEXMM KOAMPOBAHUS Hauy4liee ka4ecTso v
OCTaBUAN MakcumanbHeii 6uTpeiT 9550 k6/C. Ha 3ToT pas xaatb
NPUWLLNOCH O4eHb J0Nro - 2 4aca 12 MuHyT 15 cekyHpA, (CKOpOCTb
KoavpoBaHms cHuaunace oo 0,072 kagpoB B CeKyHAY; Y Hac CHa-
yana Cnoxusoch BnevatieHne, 4To KOMMbIOTEpP «3aBUC»), pasmep
darina nonyuuncs paeHeim 27,6 MB, HO Ka4ecTBO M306paxeHns
[axe B MENKMX AeTansx cTano npakTu4eckn NaeHTUHHbIM OpUri-
Hany. Halu BbIBOA, - KOZep MeANeHHbI, HO Ha CBOEM MakcMalib-
HOM BuTpelite obecrneymBaeT BuIMIPLILL N0 pasmepy daina no-
4TM B 4 pa3a Mo CPaBHEHMIO C MaKC1MMabHbIM BUTPENTOM Ans pas-
pewennsa 1920x1080 kooepa H.264. Bo BpeMs KOANPOBAHNS CTaH-
napTHas ytunuta Jucneryep 3aga4 Windows nossonuna yctaHo-
BUTb, 4TO npouecc DivX Transcode Engine Module, 3anyLieHHbI
¢annom DivXEngine.exe, asnsetcs 32-pa3pagHeiM (a He 64-pas-
PALHLIM) M OTHUMAET YyTb 6onbLie 400 MB O3Y, T.e. BronHe ajek-
BaTHO MOXeT paboTaTb 1 noa, 32-paspsaHoit «XPiowweit» (Windows
XP). 91a xe ytunuta Bo Bpems BOCNPOV3BELEHNS N03B0OIMNA yOe-
anTbes, 4To 3arpyaka CPU (20...27%) ans eugeo H.265 ¢ paspe-
weHvem 1920x1080 npakTuyeckn Takas xe, kak n ana H.264-ata-
noHa (19...25%). Ml Takke nonpoboBanu TPAHCKOAMPOBATL HaLLl
3TanoH B MakcumasnsHom npodpune HEVC UHD 4K ¢ makcumans-
HbIM paspelueHriem 4096x2160 (MckyccTBEHHOE NCeBaOyBennye-
HWe pa3peLueHns) n MakcumanbHeiM 6uTperitom 31950 k6/c. Pas-
Mep nonydeHHoro danna ¢ H.265 4K paspelieHnem okasancs
pasHbiM 90,2 MB, 4TO faxe HEMHOro MeHblue 3TanoHHOro H.264
100,7 MB ¢ paspetlueHvem B 4 pasa MeHblue (MOHATHO, 4TO Kaye-
CTBO NCEeBAOYBENNYEHHOrO0 N300paxeHns OCTanocb Ha ypoBHe
1920x1080). 3arpyska CPU npwu BocnpounssenerHun H.265 4K Bu-
neo nocpenctaom DivX Player 10 okazanack pasHa 30..37%. YTo
X, eLlle OAVH BbIBOJ, - HOBbI KOAEK NO KaHanam, CnocobHbIM ne-
penasatb Full HD, no3sBonsieT nepepnasatb NOTOKOBOE BMAEO C 4K
paspelueHvem, a ang socnpomsseneHns 4K snonHe npurogHsi MK,
¢ HekoTopbIM (50...60%) 3anacom Npon3BoOAMNTENLHOCTU BOCMPO-
nssoggwme Full HD (pasymeeTcs, NOMHOCTbIO HACNAANTLCS Kaye-
cTBOM 4K MOXHO TO/MbKO C COOTBETCTBYIOLLMMW BUAeOoKapTamm/
ynnamu u MoHMTopamm). O4eBUAHO, MIMEHHO Ha 3TO U Bbinyn Hale-
neHbl paspabotunkm H.265.

MopTan mail.ru HoBbIMK CepBHca- T

-"L
MU npoponxaeT HacTynaTb Ha I-"

i " Y
yandex.ru. B Hayane roga «O6nako ] y

Mail.ru» nposeno akuuio, B xoge Ko-
Toponi npegnarancs 1 Tb (1024 I'b)
o6nayHoro xpaHunuiua «6ecnnaTHo
M HaBcerpa». [lng cpaBHeHus,
nonb3osatenu «Avgekc.Aucka» Gec-
nnatHo moryt nony4nte 10 I'B, a 100

I'b crout 150 py6neit B mecsu. B Google Drive
6ecnnatHo poctynHo 15 I'B, ysennuenune no 100
I'b ctout 5 ponnapos B MecaL,. Dropbox gaért Ha
ctapte 2 I'b ¢ BO3MOXHOCTBIO pactumperns ao 18
I'b, a 100 I'b cTout 10 gonnapos. B mecsu,. Ecnn 'y
BAC yXe eCTb akkayHT Ha mail.ru, po6asuTb «O6-
nako» MOXHO, BblbpaB B MeHi0 «Bce npoekTbl»
cTpoky «O6nako». Ecnv akkayHTa HeT, TO ero npu-
[etcs co3gath, 3anasa Ha http://cloud.mail.ru (v
nanee - «[onpo6osatb 06nako» n «Perucrpa-
ums»). CornacmsLIMCL C yCNoBUSMU JIMLEH3NOH-
HOrO cornalleHus, Bbl Cpady nosy4uTe JOCTYn K
cBoemMy obnaky pasmepom 100 I'B, koTopsIit goc-
TyneH yepes Be6-UHTepdeiic, N03BONSIOLLNIA 3ar-
pyXaTb, CkauMBaTb, MepeMMeHOBbIBaTb, YAANATb
daiinbl 1 nanku, co3pasatb NyGANYHYIO CCbIKY,
4TOObI BbI MOMIN AeNNTLCS BbiOpaHHbIMK daiina-
MW C ApY3bsSIMW, U YAANSTb ee, 3anpeLyas Aoc-
Tyn K BawWmM ¢arinam ApyrviM NHTEPHET-NO0Jb30-
BaTensim. Bam Gosiblie He NpuaeTcs uckaTb Mm
60aTLCS NOTEPATL PUISLIKY, - Balum dannsl 6yoyT
JOCTYNHbI AOMa, Ha paboTe, B KOMaHAMPOBKe, Ha
oTAblXe, NPU4YeM He TONIbKO C Ballero KOMMbloTe-
pa, cMapTdoHa UIn NnaHweTa, Ho 1 Noboro Apy-

roro (eCTeCTBEHHO, €CN Bbl BBEAETE CBOW NIOrvH ¢ naponem). 100
' - 06beM, [OCTaTOYHbIN, YTOBL! COXPaHWUTL Ha HeM B3aKan 3arpy-
304HOro aucka satwero MK unmn cvaptdoHa n Tem cambiM n3be-
xaTb Npobiem ¢ BOCCTAHOBJIEHNEM, €CNN «MOCHINETCS» XEeCTKUMA
avck MK unn notepsietca cmaptdoH. «O6nako Mail.ru» no3sons-
eT aBToMaTuyecku 3arpyxartb poTtorpadpum ns tenedonHa, obec-
reyviBaeT OHNaliH NPOCMOTP OCHOBHbLIX TWUMOB ¢dainos (M3o6pa-
XEHUs, BUAEO, My3blka, NPEe3eHTaLMm), MHTErPUPYET 3arpyXeH-
Hble dainbl C BaWMM NOYTOBLIM SALLMKOM (Bbl MOXETe NpuKpen-
natb Gainnel K BawemMy email-nucemy npsimo n3 obnaka, nsberas
NNLWHNX 3akaunBaHuii). Pabota Yyepes BeO-nHTEpdENC nmeeT or-
paHnyeHune Ha pasmep danna - 2 I'b (a Bcex ¢aninos B Cymme -
100 I'B). Y1066l yBenn4MTb ero ao 32 I'b, a 06bem Bcero Ballero
obnaka fo 1 Tb, Ha MK unn cmapTdoH Heo6X0AMMO YCTaHOBUTL
npunoxenue Mail.Ru_Cloud.exe nog Windows (pasmep 7,9 MB),
Linux 64-bit, Linux 32-bit, MacOS, Android nnu iOS (rotoButcs
Takke nop Windows Phone), koTopoe MOXHO ckayaTb Nno agpecy
http://help.mail.ru/cloud_web/app/about . Mo ymonyaHunio mex-
ay web-nHTepdeicom 1 NpUNoXeHnemM Ha KoMmbioTepe Ocylle-
CTBNSIETCS NOMHAs ABYCTOPOHHSS CUHXPOHU3ALMS - €CNn Bbl yaa-
nsete dpaiin n3 Obnaka B web-uHtepdelice, To dain ynansercs u
B NMPUJIOXEHMU, TaK Xe 1 HaobopoT: yaanas dan B NpUNoXeHUn,
Bbl yaansete paiin n B Obnake.

0630p 6ecnnaTHbIX 06Na4HbIX XpPaHUAULL, OyAeT HEMOSHbIM,
ecnn Mbl He ynomsaHem kutainckue Tencent Weiyun (http://
www.weiyun.com/act/10t.htmI?WYTAG=weiyun.portal.index),
KoTopbIvi nocne pernctpauun paet 10 Tb (10240 FB) 6ecnnart-
HOro NPOCTpaHcTBa, a Takxe Yunpan 360 (http://yunpan.360.cn)
komnanummn Qihoo 360 Technology Co. Ltd (n3BecTHa B Kutae cBo-
UM aHTMBMpYCHbIM MO), NpenocTasNAoWNiA B BaLle pacnopsxe-
Hve po 36 TB! Mpuuem, ecnn Weiyun paboTtaeTt To1bKO CO cMap-
ToHamm nog Android unm iOS (T.e. CpaBHUTENBHO MEANEHHO),
To Yunpan pabotaet v ¢ MK nog Windows. CooTBeTcTBYlOLME
npunoxexus (aHanornyHsie Mail.Ru_Cloud.exe), koTopble 0653a-
TENbHO HAAO YCTaHOBUTL ANs JocTyna k obnaky (paborta yepes
BeO-nHTepdeic HeBO3MOXHA), LOCTYMHbI AJ1S CKa4YMBaHWS MO yKa-
3aHHbIM BbllLe agpecam, Ho npobnema B TOM, 4TO UHTepdeiic 1
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MPUIOXEHU, N CaWTOB CYLLLECTBYET TONIbKO Ha KUTaNCKOM S3blKe
(HeT He TOILKO PYCCKOro, HO AaXe aHrMNIACKOro), N03TOMY permc-
Tpaums 1 NonbL30BaHWe KpaviHe 3aTpydHeHbl Aaxe B TOM cry4ae,
ecnv npmberHyTb K OHNaH-nepeBody C KMTaCKoro Ha pyccKui
nocpencTeoM http://translate.google.com. Ecnu y Bac HeT npe-
ny6exaeHns K UCNonb30BaHMIO KUTaNCKUX CEepBMCOB Ha KuTaric-
KMx cepBepax, To 0OMeH OMbITOM MO PerncTpaumm n gaxe nonbiT-
Ky pycudurKaumm npunoxeHnin MOXHO Haitn Ha dopyme hitp://
m.dimonvideo.ru/forum/topic_1728149532/91/0 (KuTaickue 06-
nayHble cepsuckl. O6Cyxaaem paboTy NporpaMm U CEpBUCOB).
Kopnopauyis Microsoft Hassana naty
'i‘ " opurLMaNLEHOro NpekpaLLeHns Npoaax Ho-
, BbIX HACTOJIbHbIX KOMMbIOTEPOB U HOYTOY-
¥ ‘il" i KOB C NpeAyCTaHOBNEHHON OMNepaLyoHHON
1o i cucremoli Windows 7. duHansHas Touka
Windows ? 6ynet noctasnexna 31 okTabpsa 2014
ropa, nocse 4ero Ha PbiHKE OCTaHyTCcH
Tonbko MK ¢ Windows 8. lNpaspa, BCE Bbilecka3daHHOe OTHOCUT-
CS MLLb K NOTPeBUTEIbCKOMY CermMeHTy, Ha KOTOPbI HaleneHs
Takve Bepcun «ceMépku», kak Home Basic, Home Premium wu
Ultimate. Yto kacaetcs kopriopatusHoro peiHka n Windows 7
Professional, To komnbtoTepbl ¢ aTo OC 6yayT npoaonxats no-
CTaBnsATLCS BNIOTh A0 despans 2015 roga, a BO3SMOXHO, 1 [0Nb-
we. Bnpoyem, ykazaHHaa gata HOCUT nniib GOpMasbHbI xapak-
Tep, Tak Kak B 3TOT AeHb AOJIKHbI MPEKPaTUTLCS NLLb OTIPY3KM
KomnbloTepos ¢ Windows 7 B pO3HUYHBIE CETU, HTO He rnomellaeTt
TeM v nocne 31 okTa6ps NpoJaBaTb OCTaBLIMECS Ha CKlafax 3a-
nacel. HanomHum, npogaxu «kopo6o4HbIx» Bepcuii Windows 7
6bn npekpatuersl 31 okta6ps 2013 roga, ogHako aTa onepaum-
OHHas cMcTemMa NpPOLOIXKaeT 0CTaBaTbCa CaMOW MOMYyNSpPHON B
mupe. o gaHHbIM aHannuTukoB n3 NetMarketShare, nog eé yn-
paBneHvem paboTaioT 47,48% KOMMLIOTEPOB, B TO BPEMs Kak Ha
eé npepLuectseHHuuy, Windows XP npuxogutcsa 29,23%. Yto ka-
caetcs Windows 8/8.1, To noka eé ponst Hegenvka - nuwib 10,6%
(http://www.thg.ru/technews/20140218_082116.html).
XoTs pafmosiodnTeNbCkuii METOL, «nasep-
HOro yTiora» AJ19 HaHEeCEeHVS PUCYHKa rneyart-
HbIX NAaT, U3roTaBAMBaeMbIX B €AMHUYHOM
3K3emnasape, U3BECTEH YXe A0CTaTO4HO AaB-
HO, “ccnenoBaTeNin He NpekpaLLany NoUCcKoB
TEeXHONIOTWI «NeyaTn nevyaTHbIX NnaT» Ha
CTPYMHbIX MPUHTEpPax. M xoTa ¢ Xuakumm me-
TaNIMHECKUMU «HePHUNNaM1» TPYOHOCTEN He
BO3HMKAET, MPOLECC UX HAHeCEeHWs Ha rmOKyi0 NOAJIOXKY Bpoae
nnactuka uam 6ymarv 4o HefaBHEro BpemeHu Obla COMPSXEH C
6onbwmMmn Npobnemamu. Haue Bcero oHu Gbln CBA3aHbI C HE06-
XOAMMOCTBIO PUKCALIMN HAHECEHHOMO PUCYHKA MyTeM Harpesa Ao
BbICOKMX Temnepatyp nopsaka 400 °C, nonpocTy paspyLuaioLwmx
noanoxky. Beixog n3 cutyaumm, kaxeTcs, HalImM nccneposarte-
nm n3 TexHUYecKoro MHCTUTYTa GU3NKM M xumumn B MeknHe
(http://www.technologyreview.com/view/521871/liquid-metal-
printer-lays-electronic-circuits-on-paper-plastic-and-even-cotton/).
MpepnoxeHHas MMy TexHonorua nossonsetr ¢popmuposaThb
3aNeKTpUyecKmne Lenm npyu NnoMoLLM CTPYWHOro NpuHTEpa U cne-
LanbHbIX METaNIMYeCcKnX «4epHuUn». Mpnyém B Ka4ecTBe OCHO-
Bbl MOT'YT MCMOMb30BaTLCH Camble pa3HOOOpa3Hblie MaTepuansl -
6ymara, NnacTuk, CTekNo, pe3uHa, TkaHb 1 np. CekpeT paspaboT-
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KM KpOeTCst B 0COO0M COCTaBe «4YepHWJI»: 9TO CNAB raffins U uH-
AMS, COXPaHSIOLWNIA NPV KOMHATHOW TeMnepaTtype Xuakoe cocTo-
gHue. Mpun HaHeCeHMK COCTaBa Npu NOMOLLLA CTPYWHOMO NPUHTe-
pa Ha noanoxke obpasyercs TpebyeMblii PUCYHOK B BUAE Meb-
yanLmx kanenb. Ha Bo3ayxe NOBePXHOCTb Kaxaoi Kannm 6elcTpo
OKMCNAETCS, 4TO MPEnATCTBYET NPOTEKaHWIO JanbHewLen OKne-
NTenNbHOM peakunn. XXUaKnii meTann B YACTOM BUAE Nioxo yaep-
XMBAETCH Ha MOAJIOXKKE, HO 3@ CHET OKMCINTENbHOMO npouecca
Kannm HaféxHo 3akpennaTcs Ha nobom matepuane. Cam npo-
Lecc neyvaTv oBosIbHO npocT. ChopmMupoBaTth Tpebyemyio anex-
TPWYECKYIO LieMb MOXHO 4epe3 Macky uin nepemeLleHnem rneva-
TaloLLe ronoBku. HemanoBaxHbIM NPevMyLLECTBOM PeLleHuns Ha-
3bIBAIOTCS NPOCTOTA U OTHOCUTENbHAA AELLIEeBU3HA NPaKTUYECKON
peanuzaumu.
Ewe 0AHY WHHOBALMOHHYIO TEXHONOrUIO
ia l. ¢dopmupoBaHMa MeyaTHbIX MJaT METOAOM
Teach M CTPYWHO NnevyaTn NpeanoXxunun uccneposare-
M n3 TexHONI0rM4ecKkoro MHCTUTYTa Kopa-
xwum (CLLA). Mpouecc Takke npeanonaraetT NpUMeHeEHNe 0co-
ObIX «4epHUN», HO YXKe Ha OCHOBE HaHo4acTuL, cepebpa, koTo-
pbLIMM MOXeT ObiTb 3anpaBfieH camblii 0ObIKHOBEHHBIW KapT-
puAX OT CTPYMHOro npuHTepa. [ns 9KCnepuMeHToB Oblnn UC-
nonb30BaHbl cepebpsHble YepHuna part number NBSIJ-MUO1,
BbiMyCckaemble KOMMaHuewn
Mitsubishi Paper Mill gns npo-
MbILNEHHbIX HyXA. OHW co-
CTOSIT M3 HaHoYacTuL, cepeb-
pa pasmepamu 0,1 MkM, nepe-
MeLUaHHbIX C MOMMEPHBIM 1a-
TEKCOM W ranoreHngHomn
amMynbeven. LieHa 6yTbinoyku
emkocTbio 100 mn coctasnset
okono 20000 sNOHCKMX WeH
(akBuBaneHT $200), 4TO «BbI-
nuBaeTcs» npumepHo B $50 3a
O[VH KBaApaTHbLIA MeTp no-
BEPXHOCTN Me4aTHOro npo-
BOAHMKA, T.€. LleHa OAHOro
MeTpa nevyaTHOM [OPOXKU
WwupuHor 1 MM nonyvaercs
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FOBAN TEXHUKA U TEXHOAOTA
okono 0,05%. B kauecTBe npuHTepa ObIN MCNOMb30BAH
BrotherDCP-J140w, T.k. Nbe30akTyaTop ero neyartaroLei ronosku
nmeeT Ato3bl 60MbLIEro AnameTpa, Yem, CKaxem, y NpUHTEPOB
Epson unan Canon, 410 B AaHHOM Ciyyae sBASieTCs He HeJocTaT-
KOM, @ MPENMYLLECTBOM, T.K. NO3BONSET HAHOCUTL Bonee TONCThIN
Cno YepHun. Ans 3anpasku Obinn MCNONb30BaHbLI NYCTble KapT-
PUOXMN, KOTOPble MOXHO I€rKO HAaNTK B GUpMax, NOCTaBASIOLLMX
CcrCTeMbl HenpepbiBHOM nogayn YepHun (CHIMY). MNevaTb BbINON-
HANnacb Ha NPO3PayHyl0 MONNACTEPOBYIO MIEHKY ANS CTPYNHBIX
npuHTepos. O6wwue 3aTpathl coctasunn $80 3a npuHTep, $9 3a
kapTpuoxu, 0,5% 3a nuct PET nneHkn dopmata A4 n $200 3a

cepebpsiHble YepHuna (C 60/bLIMM 3aracoM Ha HECKONBKO 3anpa-
BOK), utoro okoso $300. Mevats Gerber-¢aiina neyaTHol nnatsl
C [OpPOXKaMy LWMpUHON oT 250 MMKPOH nokasanu npuemnemoe
MX Ka4eCTBO, HO C pacnon3aHnem npumepHo no 30 MKM € Kaxaom

CTOpOHbI. ToNWwMHA NPOBOASLLLEr0 CepedpsSHOro €105 okazanach
pasHoi npumepHo 300...310 HM, a yaensHOe NOBEPXHOCTHOE CO-
npoTtusnenne ot 0,19 po 0,28 Om Ha kBagpart (http://
research.microsoft.com/pubs/201273/ubi1415-
instant%20inkjet.pdf).

TariBaHbCckas KOMNaHus

XYZprinting npeacTasuna HoBbIiA

A& 3D-npuHTEp MOA UHTPUTYIOWUM
ri:"k Ha3BaHueM - [la BuHuu. Mo cnoBam
Pk komnanum, 3D-npuHTep Da Vinci

1.0 npon3BeneT peBOMIOLMIO B TEX-
HONOrMMn «BbITOBOV» TPEXMEPHON MeyaTh, NOCKOJbKY ero LeHa
BMepBble CHU3MNACh C 3206Ma4HbIX BbICOT A0 BMNOJIHE AOCTYMHBIX
$500. Kpome TOro, yCTpOMCTBO OTIMHAETCS MPOCTOTON YCTaHOB-
Kn HUTM ABS-nnactvka gnig nedatu € BbICOKMM paspeLleHneM.
KomnaHus npepnaraet yao6Hble 415 yCTaHOBKM KapTpuakm (Mac-
covi 300 1 600 rpammoB - ueHa $25) ¢ yxe BNpaBneHHON HUTLIO
OBeHaauaTv pasnuyHblX LBeTOB 1 avameTtpom 1,75 mm. Komna-
HWS NPefOoCTaBseT NonbL30BaTeNsIM AOCTYN K 061a4HOMY CepBu-
cy XYZ Cloud (http://us.gallery.xyzprinting.com), B KOTOPOM OHM
MoryT HaviTh 6onee 1000 pasnuyHbix 3D-monenen ans 3arpysku,

A R,
Moving dirsctigs of e plalfsm

B, is the co-active region of exemision and siretching

R, i the sirgiching region befom: maladificition

B 5 the mansition fegecn hevveen sirsichsg md solililbzanien
B is the completed soladificotion region

HacTponku n nocnepytowe neqatn Ha 3D-npunTtepe Da Vinci 1.0.
MpepncraBneHHble Ha cepBuce Gainibl ANs XPaHEHUS TPEXMEPHbIX
mogenen nmetot dopmart STL, XYZ nnn G-kod. CneumanbHas na-
HesNb ynpaBfeHns Ha KOMMbloTepe NO3BOJSIET NONL30BaTENSM Ne-
peTackuBaTb daiinbl NPSMO B BUPTyasibHOe NPOCTPAHCTBO cHop-
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kv, MacwTabuposaTtb, NepemMeLlaTh ¥ Bpawatb MOAENN KaK Mo
OTAENBHOCTK, TaK M rpynnamu, a Takxe BblOMpaTh Xenaemblii LBeT
6ynyuiero 3D-o6bekTa. FoToBYI0 3D-MOAENb MOXHO Cpasy oTnpa-
BUTb HA neyatb. [pyrne TexHuyeckne u aKCnayaTaumoHHble Xa-
paktepucTukun 3D-npuHTepa Da Vinci 1.0:

- neyatb Ha ocHoBe TexHonorun FFF (FUSED FILAMENT
FABRICATION);

- MakcumanbHbIi 06bem coopkm 20 cm x 20 cm x 20 cm;

- 4 pexuma nevaTu: OT Ka4eCTBEHHOro (paspeLuerue 0,1 Mm)
00 ynbTpabeicTporo (paspeliexne 0,4 Mm);

- TepMoreyaratoLLas ronoeka ¢ OfHMM connom amameTpom 0,4
MM 1 paboueii Temnepatypoli 230 °C;

- ckopocTb neyatn 150 mm/c;

- coBMmecTumocTb ¢ OC Windows XP (0693aTeflbHO Hanmune
NET 4.0), Windows 7 u Boiwe, Mac OSX 10.8 64-6urT;

- CBSA3b C KOMMblOTEPOM Yepe3 kabens USB 2,0;

- paamepebl: 46,8 cm x 51 cMm x 55,8 cwm;

- BEC HETTO C KapTpuaxamm 23,5 kr.

Ocranocbk no6aBuTh, 410 Da Vinci 1.0 noctynun B nposaxy B
TanBaHe 24 nekabpsi 2013 roga. Mo AaHHBIM KOMMAHUW, B IHBA-
pe-pespane 3D-NpuHTEP CMOrYT KynuTb Xutenn Kutaa, AnoHnn
n CLLA, a B MapTe OH MOCTYNUT B NPOAAaxy B CTpaHbl EBpocoto3a
(http://us.xyzprinting.com/Product).

Cynsa no Bcemy, mogynn O3Y DDR4 no-
SIBATCS paHbLLe, YeM npegnonaranock. OnuH
n3 npowussogutenei - Micron Technology,
Inc. pazmecTu Ha cBoeM cainTe coobLleHne
(http://www.crucial.com/promo/DDR4.aspx), 4To onepaTtnsHas
namaTb HOBOro NokoneHuns nog 6pangom Crucial 6yneT 3anyweHa
B cepuio yxe B Hayane 2014 roga, xoTa paHee Intel coobuiana
(http://www.cybersecurity.ru/hard/187076.html), yto nepexop Ha
DDR4 npousonaeT B nydliem cnyvyae oceHblo atoro roga. DDR4
o0niafaeT CyLecTBEHHO B0MbLUe NPOM3BOANTENBHOCTLIO, YEM Hbl-
HelwHas namate DDR3 (nossusliascs 8 2007-m roay). B vactHo-
CTW, U3-3a Y/YYLLIEHHOrO TEXMPOLEecca BYETBEPO YBENNYMBAETCA
NAOTHOCTb MNAMSTU HA OJVIH MOAYJlb, YTO NO3BOASIET BMECTUTb [0
16 'b namati Ha Kaxabli MoAyNnb. BAsoe yBeIMYMBaETCH MUHN-

crucial

o

manbHas TakTosas yacrora: 2133 My emecto 1066 Mr L, 4to npu
nepefaye 3a oauH TakT 64 6uT (8 6aiiT) 03HaYaeT NPOMYCKHYIO
cnoco6HocTtb 2133 - 8 = 17064 ME/c. [lns namsatn ¢ makcMmManb-
HOW TakTOBOW YacToTol 4266 MIL, (HanbonbLuas yactoTa, onpe-
[enéHHas B cTangapre - http://www.xbitlabs.com/news/memory/
display/20100816124343_Next_Generation_DDR4_Memory_to_
Reach_4 266GHz_Report.html) makcumanbHas nponyckHas cro-
coBHOCTb cocTaBuT 4266 - 8 = 34128 Mb/c. Kpome Toro, DDR4
TpebyeT MeHbLLIero HanpsxeHus nNuTanus npv paéote (1,2 B Bme-
cTo 1,5 B), Tak 470 B Llenom 3HepronoTpebieHne NamMsaT CHUSNT-
cst npuMepHo Ha 20%. KoHcTpyktne DDR4 npepcTtasnsieT coboi
288-koHTakTHble DIMM mMopynu, cxoxuie no BHeluHemy Bugy ¢ 240-
KoHTakTHeiMM DIMM DDR-2/DDR-3. HO KOHTaKTbl pacnonoxeHsbl
6onee rycro (war 0,85 mm BmecTo 1,0), 4TOGbI PA3MECTUTL KX HA
cTaHpaptHoM 5-giovimosoMm (133,35 mm) cnote DIMM. Beicota
yBenmymMBaeTcs HedHauuTenbHo (31,25 mm Bmecto 30,35 mm).
DDR4 mogynu SO-DIMM umetoT 256 koHTakToB (a He 204), koTo-
pble Takxe pacnonoxexsl ryue (0,5 mm, a He 0,6). Moaynb ctan
Ha 1,0 MM wupe (68,6 mm BMecTO 67,6), HO COXpaHWUA Ty Xe BbICO-
Ty - 30 MM.
Bnepeble ¢ MOMeHTa nosiBNeHns 3ar-
pykaeMmbix My3blkabHbIx POPMATOB NPO-
Blllhd haxu B gaHHom cermenTte B CLLUA yna-
nn. Mpu aToM aHanoroeas My3blka (Bu-
HUJIOBbIE MNACTUHKMN) NepexXmnBaloT HOBbIM peHeccaHc. CornacHo
oTyeTy MenomaHckoro xypHana Billboard (http://
www.billboard.com/biz/articles/news/digital-and-mobile/
5855162 /digital-music-sales-decrease-for-first-time-in-2013), npo-
OaXu OTAeNbHbIX TPEKoB B undpposom dopmate ynanm 8 2013 r.
Ha 5,7%, a anbbomoB Ha 0,1%. Mocne pecsTuneTns GypHOro poc-
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TPEBOXHbIA 3BOHOK.

Bripouem, npogaxu
My3blkanbHbix CD
nocTpaganu euwe
6onblue, ynas 3arog,
Ha 14,5%. Mpwn atom
nonynsapHOCTb BU-
. HUNOBLIX NNAcTU-
Hok 3a 2013 BbI-
pocna Ha 31,9%.
Tenepb 2% Bcex NpoaaHHbix B CLUA anb60MOB COCTaBASIOT BUHU-
nosble NnacTuHku, 40,6% ocTaeTcs 3a 3arpyxaemMbiMu ans6oma-
Mu, 57,2% Bce ewe y CD u Bcero 0,2% npuxoamTcs Ha kacceTbl 1
DVD. Mo npn6ansunTensHbIM Nnpuknakam aHanutnkos Warner Music
Group Ha undpoBbIEe NPOAAXN MOMYT BAWSTL OHNANH-CEPBUCHI
CTPUMMHIa My3blkM, KOTOpble CNOCOGHBI «OTbeCTb» Gonee 25%
NpUBLIN 3BYKO3aNMNChIBAIOLLMX KOMMAHWIA.
'pynna uccnenosatenen FocyHuesepcurte-
PENNS-ﬁaﬂ-E Ta wraTta MNexncunsBanua (CLUA) BO rnase ¢
npocdeccopom CymarHom [datTa paspabortana
WHHOBALIMOHHYIO CTPYKTYPY «TYHHENbHOro no-
NeBOro TPaH3KCTOPa C NOYTU YCTPAHEHHbIM
3HepreTuyeckum Ga-
pbepom» (Near
Broken-gap Tunnel
Field Effect Transistor
- NBTFET), B koTOpOM
CBEPXBbLICOKOE OLICTPO-
[encTBme co4yetaetcs
CO CBEPXHU3KMM Ha-
npsxeHneM NUTaHus
6naropgapsi MCNonb30-
BaHMWIO KBAHTOBOIO TYH-
HeNVPOBAHNS ANEKTPO-
HOB 4yepe3 65IM3KUIA K
HYNneBOMYy aHepreTu-
yeckuii Bapbep, GopMUpyeMbIii MEXAY CTOKOM (source) ns apce-
HMAa ranavs, MoaneUuLMpPOBaHHOIO MHAMEM, U KaHanoMm (channel)
TonwwmHon 200 HM M3 apceHuaa ranamg, MoandULMPOBAHHOTO
cypbmont (InGaAs/GaAsSb). [NpoaeMOoHCTPMPOBaHHbIN Ha KOH$e-
peHuun International Electron Devices Meeting (9-11 nekabps
2013, BawmWHITOH) aKCneprMeHTaNbHbI NPOTOTUMN TPAH3UCTOpa
HOBOrO TWia NMPU Hanps>XeHun cTok-uctok Bcero 0,5 B oka-
3ancsa paboTocnocoOHbIM Ha YacToTax nepekiioyeHus go 19
IMu. Bnaropaps yHUKanbHO HU3KOMY 3HepronoTpebneHuio,
NBTFET nHTepecHbl B NepBylo o4epenb 419 UMNNAHTUPYEMbIX B
XWBYIO TKaHb YCTPOMNCTB MOHWTOPWHIa, MOCKOJbKY, BO-NEPBbIX,
MWHVMU3MPYIOT HAarpeB 1 TeM CambliM NMPeA0TBPALLAIOT NOBPeX-
[eHne TkaHel, 3a KOTopbIMM BeAeTCs HabatoaeHne, a BO-BTOPbIX,
NO3BOJIFIIOT PeaNn30BaTh NPUHLMN Ge3baTapeitHoro NUTaHus, no-
3BOMIAIOLLErO VICKOHUTE HEOOX0AMMOCTbL HaCTOr0 ONepaTUBHOro
BMelaTenbCTBa AN 3aMeHbl aneMeHTOB nutaHus (http://
assist.ncsu.edu/in-the-news/penn-state-university-ige-nist-jointly-
present-super-fast-low-power-tunneling-transistors-international-
electron-device-meeting-conference-washington-dc/).
Kanndopnuitckas InvenSense, Inc. ocy-
fnm"‘gensﬂ LECTBMIA TEXHONOrMYECKMUIA NPOPBLIB CPEaM
MMUKPOMMWHUATIOPHBIX aHANIOr OBbIX MUKPO3/ek-
TpomexaHunyecknx (MEMS) mukpodgoHos.
PaspaboTaHHblil ee cneunanuctamu ICS-
.v.i- 40720 obecneynBaeT GecrnpeLefeHTHO Ma-
Nblli ypoBeHb wymoe -70 ab v nmveet raba-
puThl Bcero 4x3x1,2 mm. BCTpoerHbIn npeny-
cunutenb noTpebnseT Tok Bcero 160 MKA, HO OcHalleH GanaHc-
HbIMW @HaNoroBbIMM BbIXOAAMU, MO3BONSIOLLUMU COXPAHUTDL Bbl-
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FOBAN TEXHUKA U TEXHOAOTA
COKWNI ,D,VIHaMVI‘-IeCKVIIz AuanasoH aaxe npu 3Ha4nTesibHOM YpOoBHe
QNEeKTPOMarHUTHbIX Nomex. B A0noJjiHeHne K pekopgHoOMYy AuHa-
Muyeckomy avanasoHy ICS-40720 ob6napaet Takke paclUMpeHHO
AYX, 4TO NO3BOANT CMapPTdOHaM 1 BuAeOKaMepam 3anucblBaTb
Ka4eCTBEHHOEe 3BYKOBOE COMPOBOXAEHWE He TONbKO LyMa ropoa-
cKkon Ynnupbl, HO U NEeHNs CONOBbLA B POLLE U AaxXe CONIMCTOB onep-
Horo TeaTpa Jla Ckana (http://www.invensense.com/kr/mems/
gyro/documents/articles/010714-invensense-introduces-ics-
40720-worlds-first-70-db-mems-microphone-for-consumer-
electronics.html).

Bcnen 3a «ocobo ayamodunsckummu» OY cepumn

MUSES (cm. «PX» Ne4/2013, c. 14, 15), New Japan
Radio Co. Ltd. (JRC) npvmeHuna
6eCKMCNoPOaHYI0 Meab A1 coeau-

I," P B HEeHWUSA YTOJLLEHHbIX BbIBOAOB MOLLL-

- Hbix SiIC+SBD (guoppl LLoTTkn Ha
§ kapbuae KpemHus) AnodoB cepumn
| MUSES7001 c kpucTannom nony-

npoBoaHMKa. 1o 3aBepeHnsIM SNoH-
g £ LeB, Mellb BMECTO 00bI4HO NpuMe-
e . HAEMOro AJist 3TON Lenn anoMnHus
4 NO3BONSET CYLLECTBEHHO CHU3UTb
notepu nepeknioyeHma. Makcu-
mManbHoe obpaTHOe HanpsxeHue
200 B, makcuMasnbHbI MOCTOAHHbLIN
npamort Tok 10 A (umnynbcHbin 40
A), Bpems nepeknodeHuns 15 He,
KOHCTPYKTVBHOE UCnosiHeHne - TO-
247 (21x16x5 mm). LleneBoe Ha3Ha-
YeHVe HOBbIX MOLLHbIX IMOA0B - NPO-
¢eccronansHoe n High-End ayano
(http://www.njr.com/products/
press2013/MUSES7001.html).
B Hos6pe npownoro roga New Japan Radio Co.
Ltd. BoinycTuna ewe ogHy HoBuHky - KMOIMN OY
NJU77806 c pekopaHo Hu3kum (ons knacca KMOI
OY) ypoBHEM LUYMOB - CNeKTpanbHas naoTHOCTb Ha-
NPsiKeHVs COBCTBEHHBIX LUYMOB, MPYIBELEHHbIX KO BXO-
ny, Ha yactoTte 1 kl'y He npeBbiWwaeT 5,5 HB/\/Fu,, 4yTO0
Hennoxo gaxe Ans
[0GPOTHBIX Guno-

Vollage Hensa vs. Fraquency

p " P napHeix QY. A soT
.t BXOOHOM TOK B 1 NA
3 & \ " xapakTepeH kak
= 4 pas Oong Nydumnx
B N KMOM OV (va 4-5
§3“ X || nopspkoe Huxe,
5o TINI deonmmriastos [[] - som y Gunonspreix
3 N QY), n ero ana
u 20 —— 60NbLIMHCTBA Aaxe
g 15 . | T BbICOKOOMHbBIX MC-
E - LTI TOYHMKOB CUrHana
L L] (eMKOCTHbIE JaT4u-
g 5. "l KM, KOHIeHcaTop-
of iy Hble MUKPOMOHbI 1
10

100 1% 1M 1.n.) MOXHO cum-

Frequency [HI] TaTb npeHebpexm-
MO ManbiM (Aaxe Ha 10-meromMHOM pe3ncTope OH CO34acT nage-
Hue HanpsxeHus sBcero 10 mkB). 3ameTum, 4yto npu atom
NJU77806 notpebnset Tok Bcero 0,5 MA - ToXe pekopa, ans mMa-
nowymsilwmx OY: B cuny TOro, YTo HamnpsikeHue Wymos Gunonsp-
HbIX TPAH3MCTOPOB PACTET C YMEHbLUEHNEM TOKa KOnekTopa, a 'y
NoseBbIX PacTeT C YyMeHbLUEHUEM KPYTU3HbI, B 060MX cnyvasx ans
MUHUMM3ALMY LLYMOB ONTUMAJIbHBLIM SIBASIETCS yBENMYeHre pabo-
4ynx TOKOB (Hanpumep, ceepxmanowymawmii OY AD797 ¢pupmbl
Analog Devices notpebnsert 8,2 mA). Ho B NJU77806 cneupanu-
ctel New Japan Radio Co. Ltd. npumeHunu cson HapaboTku no
ontummaauun ctpyktypel KMOT-nognoxku 8 OY cepumn MUSES
(cM. «PX» Ne4/2013, c. 14, 15), 4TO N03BONMAO MM 0OONTU NPO-
61eMy NOBLILLEHHOMO SHEPronoTPe6NeHNs N3SLLHLIM TEXHONOM -
YyecknM npnemom. OcTanbHble KIIoYeBble XapakTepuCTUKK: Hanps-
XeHune cmelleHus Hyns 0,7 mB, BxogHas emkocTb 17 nd, yacToTa
€ANHWYHOro yeunenus 2,4 MIMu, CKOpOCTb U3MEHEHUS BBIXOAHOIO
HanpspkeHus 1,1 B/mke, koadduumnent rapmonmk 0,005%, Hanps-
xeHune nutanua 1,8 ... 5,5 B, pa3max BbIXOOAHOIO Hanps>KeHus -

knacca Rail-to-Rail (Ha 50 MB meHblle HanpsxeHus nuTaHus).

BHyTpeHHsIS HacToTHas kKoMneHcaums obecneymBaeT yCTONYMBOCTb

00 MuH1ManeHoro Ku=5 (nnun 14 gb). KoHCTpykTMBHOE 1cnonHe-

HVe - naTmBbIBOAHbIN SC-88A pasmepamu 2x1,25x1 mm (http://
www.njr.com/products/press2013/NJU77806.html).

Manowywmsiume 6unonspHeie OY cepumn

SoundPlus OPA1662 (cnapeHHbIn) un

OPA1664 (cyeTBepeHHbIN) HaleneHsl hpup-

mon Texas Instruments Ha peiHok High-End

Semcemgt, .. pecvsepos, Blu-Ray™ nneepos 1 T.n. Bbi-

COKOKa4eCTBEHHOM ayAMOTEXHUKM, XOTS UX

1 Hefb35 Ha3BaTb AOPOroCTOALLMUMM - Mef-

Koontosas ueHa OPA1664 cocrasnser Bce-

ro $1,45, ato menbwe $0,4 Ha kaHan.

AyavionapameTpbl AeNCTBUTENBHO HA A0C-

TOHOM YpOBHe: CrneKTpanbHas NAOTHOCTb

3 Texas
INSTRUMENTS
Burr-Growr: Aud ©

>
P

e - * WYMOB He MNpeBblaeT
s 3,3 B/, a koadpdu-
®  LMEHT rapMOHMK BOOO-
_ Le CTPeMUTCS K HyJIiO -
£ 0,00006%. [lnanasoH
HanpsXeHuii NuTaHma
04eHb LWKMPOK - oT *1,5
no =18 B, notpebnse-
mbIn Tok 1,5 MA Ha Ka-
Has, BbIXOOHOE Hanpsi-
xeHue Rail-to-Rail (nu-
TaHne MuHyc 600 mB),
. MaKCUMasbHbI BbIXOA-
(B _1£ Hoit Tok 30 MA. UnTe-
A - pecHO, 4TO B CBSI3W C
0YeHb XOPOLUMM NOoAAaB-
fieHneM cuHdasHoro
BXOLHOIO HanpsixeHus
(114 pob) B paTtawwuTe
OroBopeHa BO3MOX-
HOCTb paboTsl OY C He-
CUMMETPUYHBIM OTHOCK-
TenbHo obLero nNpoBso-
2 ABYXMONSAPHLIM NUTa-
HueM, Hanpumep, +25 B
n -5 B, a Takxe npuse-
neHa [0BOMLHO No6o-
nbITHas TMNoBas 3aBu-
CMMOCTb BbIXOAHOIO CO-
npoTtuenexns 6es OOC
OT 4acToThl. YactoTa
€OMHUYHOTO YCUEHUs
20 Mrwu, ckopocTb 13 B/
MKC, pasgeneHvie kaHa-
nos-120 ab (@ 20 kl"w), cmewenue Hyns 0,5 mB, BxogHol Tok 0,6
MKA, anddepeHumanbHoe BXOAHOE CONPOTUBNIEHNE U eMKOCTb 170
KOM 1 2 n®. KOHCTPYKTUBHOE UCMONTHEHNE - COOTBETCTBEHHO SO-
8, MSOP-8 n SO-14, TSSOP-14 (http://www.ti.com/product/
opa1664).
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Bnoxa nokaxeTtca ruraHTom paaom c

BC847QAPN - nHterpupoBaHHOV napoi npn u
pnNp TPaAH3MCTOPOB, BbIMYCK KOTOPbLIX Havana

NXP Semiconductors. KoHCTpyKT1BHOE 1cnon-
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HeHWe ManioTkv npeacraenseT coboit 8-BbIBOA-
HbI kopriyc DFN1010B-6 (SOT1216) pasmepa-
mmn 1,3x1,3x0,37 MM Anig MOHTaxa Ha noBepx-
HOCTM (SMD). 3T0 ManoMoLLHble TPAH3NCTOPbI
o06LLero NpUMeHeH s, 0AMHAKOBO YCMELLHO Cro-
CcobOHble paboTaTth Kak B K/IOYEBOM, Tak U ak-
TUBHOM (ycunuTensHoM) pexumax. MNpu Toke
- ' Konnektopa 2 MA TeXHUYECKUMU YCIOBUAMM
cneuMuuMpoBaH AManasoH koadpduumeHTa
nepenaun toka h21a ot 200 po 450, rpaHuy-
Hasl yacTtoTa He Huxe 100 MIy, koadbduumeHt
wyma He 6onee 10 ob.
[ns pexvma HacblLLe-
HWS Npu Tokax Gasbl
0,5 MA 1 konnekTopa
10 MA HanpsxeHue
KONNEKTOP-aMnUTTEP
rapaHTmpyetcsi He 60-
nee 100 mB, a gns pe-
XVMa OTCEYKM Npu Ha-
NPSKEHNN KONNEKTOp-
amutTep 30 B o6pat-
HbIA TOK KOnJekTopa
He 6onee 15 HA (npwu
t=25 °C). EmKocCTb
KonnekTopa He bonee
4 n®. CornacosaH-
HOCTb 3aBMCMMOCTEN
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h213 oT Toka KonnekTopa Ass NPN 1 pnp TPaH3UCTOPOB OAHOIO Vi

TOr0 Xe Kpucranna, KOHe4YHO, He upeasnbHa (CM. rpadukn), HO

BMOJIHE YKN3aAblBAETCS B padyMHble Npeaenbl A5 NCNoNbL30BaHus

B AvddepeHumanbHbIX v ABYXTAKTHbIX Kackagax BbICOKOKaye-

ctBeHHbIx YM3Y. lMNpepenbHo [onycTUMOe HanpsXeHue Konnek-

Top-amuTTep 45 B, makcumarsibHblil Tok konnektopa 100 MA, 06-

was gng napsl paccevsaemas mowHocTtb 350 mBT (http://

www.nxp.com/news/news-archive/2013/First-45-V—100-mA-
transistor-in-1-0-x-1-0-mm-DFN-package.html).

Komnanus Display Elektronik GmbH Haua-

n1a BbINyCck cepun rpapuyecKkux MHANKaTopoB

Ha OCHOBe 3NekTpoHHoi Gymarn E-Paper.

MHavkaTopbl BbINOHEHbI MO TexHoNorumn Active

Matrix Electrophoretic Display (AMED).

B e R | [ e e

SR S——

BCTpOeHHbIN KOHTPOIIEep NoAAepX1BaeT ynpasneHne nHamkaTo-
pom no nocneposatensHomy SPI nHtepdericy n dopmunpyet Ha-
npsxenne 10-17 B ona nutaHus matpuuel. FnaBHble oco6eHHOC-
TN JaHHbIX MHAVKATOPOB - 3TO O4EHb HM3KOE 3HepronoTpedne-
HUe, BO3MOXHOCTb XpaHEHUsi U306paxeHUs Npu OTCYTCTBUM
HanpsKeHns NUTaHus (NuTaHne TpebyeTcs TONbKO Ans 0OHOBNE-
HUS N306paxeHNs), BbICOKAs KOHTPACTHOCTb N300PaXeHUs U LWK-
pokue yribl 0630pa, BbICOKas yCTONHYMBOCTL K MEXaHU4ECKNM BO3-
nencrenam. OCHOBHbIe NapameTpbl Camoin NPOCTON 2-A410MOBOM

FOBAN TEXHUKA U TEXHOAOTA
mopenn DEE172072A-W:
paspeluerne 172x72 nukce-
NI; KOHTPACTHOCTL 7:1; Bpe-
Msi 06HOBNEHNS He Gonee 1,8
c; rabapuTHble pa3mMmepbl
29,2x59,2x1,18 mm; Hanps-
XeHue nutauusa 2,4...3,3 B;

| notpebnsemas MOLLHOCTb U

TOK NPY CMEHe N306paxeHunst

— 24 BT 1 8 MA, B cTatnyec-

.| KOM pexwume 6 MKBT u 35

MKA; paboyasi Temneparypa

0...+50 °C. B HomeHknaType nmetoTcs Takxe 3...6-A10NMOBbIE
mMogzenu ¢ paspelienmem go 800x600 nukcenei; camas 6onbluas
6-pronmosan nHaukatopHas naHens DEE600800A-W npu cmene
n3obpaxeHus notpednset mowHocTs 600...1100 MBT u umeet
rabaputsl 101,8x138,4x1,18 mm (http://www.display-elektronik.de/

e-paper-table.htm).

ADUENCED
E i ) LIME & CBepXMasioCurHanbHbIX aHanorossix MONM-
DEwCEE WS nbGOPOE - NPELM3MOHHBIX COrNAacoBaH-
HbIX COOPOK C HE3aBMCMMbIMY BbIBOAAMM Y-
n PaB/IeHNa KaXAblM M3 YeTblpex TPaH3UCTO-
POB, pa3meLLeHHbIX B 0ogHoM kopnyce (http://
aldinc.com/ald_zerothresholdmosfet.php). 911
WHHOBALIMOHHbIE NPMBOPLI NPU3HAHLI aHANOoro-
BbIM «[1pOAYKTOM rofa» 1 OTKPOIOT HOBblE BO3-
MOXHOCTW CO3AaTeNsIM CNEAYIOLLMX MOKOSIeHUI
YCTPONCTB cOOpa 9Heprum n ManoMOLLHbIX MO-
BUNbHLIX YCTPOWCTB. MICnob3ys CBOIO NaTeHTO-
BaHHyo TexHonornio EPAD (Electrically
Programmable Analog Device), cyTb koTOpO#
coctowuT B (http://aldinc.com/ald_epad.php) nh-
OVBYAyanbHOM AN KaX[oro TpaHancropa nowarosov (oo 100000
LIaroBs) NOACTPOVKE NMOPOrOBOro HanNpPsXeHus B nNpoLecce nsro-
TOBMIEHNS YMna ¢ TouHoCTho 0,1 MB, komnanna cospana npeunsn-
OHHble c6opkn N-kaHanbHbix MOTT TpaHaucTopos ALD210800A/
ALD210800 c HyneBbIM Hanps>kXeHMeM nopora, KOTopble No3BO-
NIAT KOHCTPYKTOPaM CO34aBaTb CXEMbI C YNIbTPAHNU3KMMM, HUKOrAa
paHee He AOCTYNHbIMU HanPsXXeHnaMu nuTanns. Cneayiowme yHu-
KanbHble 0COOEHHOCTN NPMBOPOB MOTYT U3MEHUTb TPAANLIMOHHbIE
npaswia Urpbl Ans CXeMOTEXHUKOB: NOPOroBOe HanpsXeHue 3art-
BOPa Vg 7y, C BEICOKOM TOHHOCTBIO YCTAHOBNEHO Ha yposHe 0,00 B
+0,01 B, TMNoBoe paccornacoBaHne NOPOroBbIX HaMPsXeHWn 2
MB, makcumanbHoe — 10 MB, paboTa B noAnOporoBbIX M HAHOBAT-
THbIX pexumax. lapameTpsbl, OTKPbIBAIOLLVE PEBOMIOLIMOHHbIE BO3-

Advanced Linear Devices (ALD)
aHOHCMpPOBana BbINYCK HOBOro knacca
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FOBAN TEXHUKA U TEXHOAOTA
MOXHOCTW: MMHUManbHoe HanpskeHue nutauma 100 mB, mu-
HUManbHbI pabouunii Tok 1 HA, MUHMManNbHas paboyasi MOLLHOCTb
meHee 1 HBT. MpeunanoHHble c6opkn N-kaHanbHbix MOSFET
ALD210800A/ALD210800 panyT paspaboTyMkaM BO3MOXHOCTb
COKPaTUTb KONMYECTBO akKyMynsaTOPOB, HEOOXOAMMbBIX ANS UX
MOGBWBHBIX YCTPOWCTB. YHMKaNbHas rMOKOCTb HOBbLIX YCTPOWCTB
NMO3BOMUT NOBLICUTb 3HEPTrO3PDEKTUBHOCTL MeAULIMHCKMX NPU6O-
POB, YNYYLINTL KA4ECTBO 3BYYaHWS FONOBHLIX TenedoHOB NpemMu-
yM-Knacca 1 notpebuTenbCckux yCTPOMCTB, paclumpuTs paboynii
[IManasoH YCTPOMCTB c60pa aHePrum, NoBLICUTL HYBCTBUTENBHOCTb
CEHCOPHbIX MaTPULL U NMOAHSATb HA HOBbIN YPOBEHL KayecTBa ele
MHOXECTBO HU3KOBOJIbTHbIX MMKPOMOLLHBIX MPUAOXEHNIA. KOHCT-
pyKTOpSbI, Mcnonb3yoLwme coopkn ALD210800A/ALD210800, cmo-
ryT CO34aBaTb MHOrOKackadHble Cxembl, paboTatoLiue npu akeT-
peManbHO HU3KUX HaNPsXKeHUsX NUTaHUS U cMelweHuns. Hanpu-
Mep, Tenepb NOSBASETCS BO3SMOXHOCTb NOCTPOWNTL HAHOBATTHbINA
«ABYX3TaXHbI» KACKOA,, paGoTalowmii Npy HaNnPsS>KeHN NuTa-
Husi meHee 0,2 B. Xapaktepuctuku kaxgoro otaensHoro MOSFET
CTPOro KOHTPOIMPYIOTCA B NPOLIECCe M3rOTOBMIEHNS, HTO MO3BO-
NISIET rapaHTMpPOBaTh UAEHTUYHOCTbL NapamMeTPoB Jaxe ANs npu-
60pPOB 13 Pa3HbIX MPOM3BOACTBEHHbLIX NAPTUiA. Mpubopsl, co3aa-
BABLUMECS C aKLEHTOM Ha MMHUMM3ALLMIO HANPSIXXEHUS CMELLLEHUS]
1 YyBCTBUTENIbHOCTU K TeMMepaType, MOryT 1CNosb30BaThCs B yCU-
NINTENbHBIX U NEPEKI0YATENbHbIX CXEMAX C HanpPsXXeHneMm nuta-
Hust oT +0,1 B no +10 B (o1 =0,05 no +5 B), TpebytoLmx HU3KMX
TOKOB CMELLEHMSI, MasiblX BXOAHbIX EMKOCTEN U BBICOKMX CKOPOC-
Teln nepeknioyeHus. Mo TexHUYecKkM ycnoBusiM cneundunumpo-
BaHbl Takxke o4eHb ToyHas (1,8% Tun.) cornacoBaHHOCTb nepe-
XO[HOM KPYTM3HbI 24 MKA/B, noB0IbHO Masoe (25 OM) conpoTue-
NleHvie OTKPLITOro KaHana ¢ NpocTo NOTPpsicaloLLe MasbiM paccor-
nacosanunem 0,6% mexzay TpaH3McTopamun TeTpaapl, Bpems nepe-
kno4eHnsa 10 Hc, BxogHas eMKocTb 15 nd, MakcuManbHbIi TOK
ctoka 80 MA, MakcumanbHoe HanpsbkeHne ctok-uctok 10,6 B, mak-
CcuManbHas paccenBaemas MOLLHOCTb 500 MBT. TpanancTopel c6o-
pok paboTtalT nofobHo 0b6biuHbIM MOT B pexuvve oboraweHns
npu Vg > 0,00 B 1 nogo6Ho MOIM B 06eaHEHHOM pexvime npu
Vs < 0,00 B. TpanaucTtopsl ALD210800A/ALD210800 moryT uc-
nosb30BaThLCS B KAYECTBE YHMBEPCA/IbHBIX 91IEMEHTOB CaMblX Pas-
JINYHBIX aHANOrOBLIX Y3/10B, TaknX, Kak TOKOBbIe 3epkana, CXeMbl
COrNacoBaHus, NCTOYHNKM TOKa, BXOAHbIE kKackaabl AnddepeHum-
aNbHbIX YCUNUTENEN, nepenatoyHble IOrMyeckne anemMeHTbl U1
MYJIbTUNNEKCOPBI. MPUOPUTETHBIMU O0ONACTAMM NPUMEHEHNS NPU-
60poB MOryT ObITb TaKXe MPUNOXEHUS C OrPaHUYEHHbIM Pabounmv
HanpsbkeHneM, Hanpumep, GUKCATOPbl YPOBHEN OYEHb ManbIX Ha-

NPSKEHUA 1 NOCTO-

DIFFERENTIAL AMPLIFIER Y e, el

i cxeMbl C HaHOBAT-

THbIM noTpebnexun-
em MowHocTu. B pa-
Tawnte  (http://
aldinc.com/pdf/
ALD210800.pdf)
MOXHO HanTV MHOIO
PEKOMEHLYEMbIX CXeM
pa3HO0BPa3HOro Npw-
MEHEHUs HOBUHOK.
KoHcTpykTrBHOE WMC-

et
M1, mz Gruren nonHeHve SOIC-16
1T ALDZ1ERE _ (10x6x1,5Mm) 1 PDIP-
D, W Ky, BAg 42 - Sl e BAGISFIT
132 ALDMA 3T ar ra; Wy B Gaaaaciracsrer 10 (20x8x5 Mm), LeHa

okono $2,5.

CURRENT SOURCE MULTIPLICATION
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CosgaHHoe B P® yctpolictBo Incarnet

E, ANS foCTyna B UHTEPHET U3 casoHa aBTo-

T C I%i. mo6unsa nognep>XxnBaeT TEXHONONMIO arperu-
NL_.ar poBaHus uWHTepHeT-kaHanos (http://
www.russianelectronics.ru/leader-r/news/35598,/doc/65959/).
9710 0b6ecneynBaeT NOCTOSHHLIV GecnpoBofHON focTyn 6e3 oc-
nabnexus nnu notepu curHana yepes 3G/4G cetu 3a cyeT pabo-
Tbl C HECKOJIbKMMU onepaTtopamMu CBSA3WU. Ba30Bblli KOMNNEKT Ha
CerofHsLWwHuiA e ctout 127000 pyb. MNpodeccnoHanbHas ycTa-
HOBKa 000opyfoBaHus 06onaeTcs eLle B HeCKONbKO Thicsy. B yCT-
pOVICTBO MOXHO YCTaHOBUTb CUM-KapPTbl Pa3HbIX MOOUNbHBIX One-
paTopoB («BunaiH», MTC, «Mera®oH», Yota, «CkannuHk»). MNoa-
OepXUBaeTCs OQHOBPEMEHHO OT 2 A0 7 aKTUBHbIX COeAUHEHWI C
UHTepHeT. 3a cyeT 3TOro yAaeTcs CKOMMNEeHCMPOBaTb HELOCTATOK
CKOpPOCTU Nnepenayn aHHbIX OOHUM U3 0nepaTopos.. CocTtont Kom-
nnekT Incarnet n3 6ecnpoBoOAHON TO4KM AOCTYNA, Heckonbkmnx USB-
NMopTOB M CTabunuaatopa NUTaHus. YCTPOMCTBO CNOCOBHO NUTaThb-

cs1 OT BOPTOBOW CeTH € HanpsixeHneM oT 6 10 40 B. Takxe Incarnet
MOXET BKJI04aTbCS aBTOMATUYECKM MPK 3arycke ABuratens, 1mbo
BPYYHYIO NPV MOMOLLLY OTAENIbHOrO nynbta. Cylecrsyet BO3MOX-
HOCTb MOAK/IOHEHNS BHELLHMX @HTEHH ANS YyHLWeHNs KayecTsa
npuema. 4to kacaeTcs KNIMEeHTCKUX YCTPOWCTB, TO OHW NOAKIII04a-
loTca K Incarnet no yepes Wi-Fi 802.11b/g/n . Mpn atom obecne-
4MBaeTCA CKOPOCTb Nepepayn AaHHbix o 300 M6/c n wudposa-
Hue WEP/WPA/WPA2. Takxe cuctema paboTaeT C pasHbiMu
cTaHzapTamu cotoBoli cessu (LTE, 3G, CDMA). Ycnyru mobunb-
HOroO MHTepHeTa ByayT onnaYnBaTbCs B COOTBETCTBUM C Tapuda-
My onepatopoBs. Kak cooBLumn xypHanucTam npeacTaBuTesb KOM-
naHuKn, 3aHUMaloLerica npopaxen cuctemsl Incarnet, cpepHsas
nnaTta onepaTopam Mpu MCNoJib30BaHMN KOMMJiekca CocTaBnseT
nopsipka 2000 py6. B mec. [Nonb3oBatenu, 3aiias B INYHbIN kabu-
HeT Ha caliTe http://incarnet.ru, cMOryT BHOCUTb aBOHEHTCKYIO
nnaTy 3a BCe KaHaslbl CBA3W OAHUM NepeBoaoM. CTOUT yNoMaHYTb,
4TO HEeKOTOpPble aBTONPOU3BOAMTENN yXe Ha 3aBoAe OCHALLAT
CBOM aBTOMOOMIN 0AHOOMEPATOPHLIMU TO4KaMK 6eCnpPOBOAHOrO
[0CTyNa K LUMPOKONOSOCHOMY MHTEpHeTY (TexHonorus LTE).

Komnanus «BeimnenKom» (6paHg, «Bunaiin») Ha-

-
mm=  yana okasaHue ycnyr 6ecnpOBOAHOIO LWMPOKOMO-
EH.II'I-EI'L-J'I-I nocHoro pocTyna Ha 6ase Texnonoruu LTE (4G) B

Mockse (http://www.russianelectronics.ru/leader-r/
news/35598/doc/63551/). CeTb LTE 3anywieHa Ha pa-
AM0oYacToTax, NOMy4eHHbIX Ha KOHKypce. lNepBbiii
dparmeHT cetn LTE «Bunaiina» B ctonuue PD pas-
BepHyT B npedenax Caposoro konbua. MNnanupyercs,
4To B Havane 2014 r. LTE-cepuchl GyayT AOCTYMHbI
npakTu4eckn Ha Bcer Tepputopun Mocksbl. Yenyramu 4G moryT
BOCMONb30BaThCs Bnagensusl USB-moaemos «bunaiin» ¢ nopaep-
xkon LTE, a Takke cmMapTdOHOB, NOAAEPXKMBAIOWMX CTaHAAPT
LTE. 4G-o60pynoBaHue n SIM-kapTbl MOXHO NpnobpecTyn B CO6-
CTBEHHbIX 0ducax obcnyxmBaHms n npopax «bunaiita» B Mock-
Be. CtommocTb komnnekta USB-mogema «bunaiii» n SIM-kapTbl
cocrasnseT 2,9 Toic. pyb. Momumo cranpapta LTE, mogem nog-
[epxvBaeT pexuvMbl nepepayn aaHHbix GPRS n HSPA+ 1 o6ec-
neymBaeT JOCTYN K BBICOKOCKOPOCTHOMY MOOWIIBHOMY MHTEPHETY
Be3fe, rae ectb nokpbiTne 3G. Monb3oBaTensam focTyneH Tapud-

=

Papunoxo6bu 1/2014



Hbll NnaH «MHTepHeT-6e3nMMuT (4G)»: 3a 495 py6. B MecsiL, abo-
HeHTy npepocTtasnsdeTca 5 'b nHTepHeT-Tpaduka Ha Makcumarnb-
HoW ckopocTu. Mpu nokynke LTE-monema aboHeHTCKkas nnaTa He
B3bIMaeTCs B TedeHne 2 mecsues. TexHonorus LTE TeopeTuyeckn
no3BoONsieT AocTuratb ckopoctelt o 74 M6/c. CkopocTb, KOTO-
pyto peanbHo 6yayT nonyyatb aboHeHThl «<BunaiiHa», 6yneT 3aBu-
CeTb OT 3arpy>XeHHOCTH CeTU, PaanoycnoBuii (nomex) n o6opyno-
BaHW$, KOTOPLIM NO/b3YeTC aBOHEHT, YTOYHUAN B KOMNaHuu. Pa-
Hee B MockBe 1 opyrnx poccunckmx ropogax ycnyrm LTE Havanm
oka3sbiBaTb «CkapTten» (6paHa, Yota) ¢ 6e3nMMUTHBIMK TapUPHbI-
mu nnaHamum ot 400 (ckopocTb 512 K6/c) no 1400 py6. (20 M6/c),
«Mera®oH» ¢ TapudHbiMu nnadamm 990...1290 py6. co ckopoc-
Tbto 10...20 M6/c n Tpadukom 10...20 B Ha MakcrManbHOM cko-
POCTV C nocneayowmnm orpadnyeHem no 64 K6/c n MTC c Ta-
pudHbiMU NnaHamu 350...2000 pyb. n Tpadukom ot 3 fo 50 '
(CKOPOCTb He yToYHSEeTCS).

370 ceiyac NPoM3BOAUTENN MOOUBHBIX
TenedOHOB roHATCA 3a Meranukcensamu
doToBMaOEOKaMEPBI U KONMHYECTBOM sAep B mpoueccope, a BOT
paHblue, KOrAa CoToBas MHAYCTPUS TONbKO HayMHana cBoe pas-
BUTWeE, r1aBHbIM JOCTOMHCTBOM TenedoHa CYMTanuUCh ero pasme-
pbl. HekoTopble 6paHAabl A0 CUX NOP YTHT TPAAULMM U NPOAOIXA-
0T 3aHMMATbCA YMEHbLUEHWEM pas3mMepoB TPyOku — Hanpumep,
AMOHCKMI coToBbin onepatop Willcom, KoTopbIi NpoaeMOoHCTpU-
poBan camblii ManeHbkuii B mupe tenedoH. HosuHka HasbiBa-
etca Willcom Phone Strap 2 n nmeet pasmepsl 70x32x10,7 mui-

™l V| L C NS

PEN~N
numeTpoB npu Bece B 32 rpamma. Kak oTmedaeT cam onepaTtop,
ecnv psaom ¢ 3Tum TenedoHom nonoxutb iPhone 5, T0 MOXHO
COBEPLUEHHO TOYHO YBUAETb, YTO OH MEHbLUE «ON04HOro» B Lie-
nbix yeTbipe pasa. Ho pasmepsl Willcom Phone Strap 2 asnatotcs
He TONIbKO ero NPeMMyLLLeCTBOM, a U NMPUYNHO HEJOCTaTKOB - U3-
3a MMHWATIOPHOCTU MHOTME XapaKTepPUCTUKM YCTPOINCTBa NoCTpa-
nanun. Hanpumep, ancnnen UMeeT AMaroHasb BCero B OfVIH AOM
n paspelueHne 96x64 nukcenen, a BCTPOEHHLIA akKyMynigTop no-
3BOAISIET @My NMPOXUTb OT OAHOW 3aPAAKM A0 ABYX HaCOB B pexume
pasrosopa unv go 300 yacos B pexume oxuganus. M xota kHon-
k' y Willcom Phone Strap 2 o4eHb Mejikie, 3TOT «Manbill» yMmeeT
OTNPaBNsTb TEKCTOBblE COOOLLEHMS Nno E-mail. OTMeTuMm, 4To faH-
HbI1 MOBUIIBHBIN TeNnedoH SBNSETCS UCKNIOYMTENIbHO onepaTopc-
KMM 1 B Mpojaxy 3a npegenbl Anonun He Bbinget (http://
www.mobiledevice.ru/phone-strap-2-willcom-Phone-samii-
malenkii.aspx).
ToT ¢dakT, 4To B GONLWNHCTBE CTPaH
+  (BKIIO4aa YkpauHy n Poccuio) MOLLHOCTL ne-
penatunkos Wi-Fi mapLupytnaaTopos v agan-
TepoB orpaHunyeHa Ha ypoHe 100 MBT, He
m OCTaHOBWJI0 aMepuKaHcKylo L-com oT paspa-
6OTKN MOLLHBIX YCUAUTENen, pacLumMpsIoLwmnx
panbHocTb Wi-Fi CBA3M OT COTEH MeTPOB A0 AeCATKOB KMOMeT-
poB. HeCcMOTp$ Ha TO, YTO NpUMeHeHWe ee u3nenuii TpebyeT cne-
LiManbHOM NINLIEH3MKM OT COOTBETCTBYIOLMX CNyX0 Haa30pa 3a pa-
[M0YaCTOTHBIM pecypcoMm (B YkpauHe 3TO YkpyacToTHarnag, B
Poccum - FocypapcTBeHHas komucems no pagmnoyactoram), L-com
nop, 6panpom HyperLink BoinyckaeT uenyto nuHeiky Wi-Fi 6yc-
TepoB (AByHanpaseHHbIx yeunuteneii) HyperAmp®, cambiii MOLLL-
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Hbll n3 koTopbix HA2425T (http://www.l-com.com/wireless-
booster-25-watt-24-ghz-outdoor-80211b-wifi-amplifier-kit) o6ecne-
yusBaeT B aHTeHHe 25 BT! Ero BbIXOAHOM Kackap, BbIMOJHEH Ha
apceHMa-raniveBom noneBoM TpaHsuctope MGFS45V2325A
(npounssogcTea Mitsubishi Electric), kotopbii no TY umeet pacce-
nBaemMyto Mol HocTb 100 BT 1 B pekoMeHayeMOoM pexume ¢ TOKOM
ctoka 6,5 A n HanpspkeHnem ctok-uctok 10 B Ha 50 omHOW Ha-
rpy3ke nyactote 2300...2500 MIMy, rapaHTUpPyeT BbIXOAHYIO MOLL-
HoCTb 32 BT npu koadduumnerte ycunenuns 12 ob n Krp 45%.
Yeunutenb MOLWHOCTU cHAabXeH GUPMEHHOI cucTeMoit ynpassie-
HUS BbIXOAHOW mouwHocTbio Hyperlink’'s APC (Active Power
Control), nogaepxvBaloLei B aHTEHHE NMOCTOSHHYIO MOLLHOCTb He-
3aBMCMMO OT BXOZHOW (MOCTyMnaloLLen OT MapLupyTMsarTopa) u ot
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OJMHBI aHTeHHoro kabens npu KCB He 6onee 1,5:1. Makcumans-
Has BxoAHas MOLWHOCTL cocTasnseT 100 MBT - UMEHHO CTOMbKO
No MakCMMyMy MOXeT NOCTYMNMTb OT MaLLPyTU3aTopa, @ MMHUMAaTb-
Has 1 MBT. B cBa3u ¢ Tem, yto Wi-Fi aBngetca nonyaynnekcHom
cuctemoit, HA2425T cHabxeH aBToMaTUKOW, GopMumpyioLLLelt ayn-
NEKCHbIN KaHan ¢ BpeMeHHbIMm pasgenenvem (aHrn. time division
duplex). T.e. mpu NOCTyNAeHNN OT MapLupyTM3aTopa paamoyac-
TOTHOro curHana 6yctep MrHOBEHHO NePeBOANTCS B PEXUM Nepe-
[a4n, a B MPOTUBHOM Clly4ae HaxoauTCa B pexume npvema, npu
KOTOPOM CWrHan C aHTEeHHbl NOCTYNAeT Ha AOMNONHUTENbHbIV Ma-
NOLYMALNIA yeunmTens ¢ KoadpduumeHTom yeunenns 15 ob n yxe
nocne 3Toro N0JaeTcs Ha aHTeHHbIV BXOA4, MapLupyTuaaTtopa. Ans
obecneyeHnst BO3MOXHOCTN paboTbl GycTepa B NOTOKOBOM PEXM-
mMe («Streaming Media Ready»), npyu KOTOPOM OH AauTENbHOE
BPEMSI HAXOAWTCS B PeXuMe nepenaym (B 0Tn4Me OT pexvma npu-
emornepenayn LaHHbIX C 4aCTbIMU NepPekoHeHnsaIMn npuem/ne-
pefaya), ero MeTanIn4yeckuii Koprnyc cHabxeH apdeKTUBHbIMU
pebpucTeiMun pagnatopamu. BHeLwHW 610K NUTaHUS MOLLHOCTBIO
130 BT o6ecneumnBaeT Hanpsxkenne 12 B, Tok notpebnexus B pe-
xume nepepaqn 10 A, B pexxume npvema - 150 MA. Paamepsl Oy-
cTepa 220x108x74 mm, Bec 1,54 kr, ananasoH pabounx Temnepa-
Typ o1 -40 po +50 °C, ueHa $2900. nsa obecneyeHns makcumab-
HOW [anbHOCTU COBMECTHO C onucaHHbiM Gyctepom HyperLink
Technologies pekomeHayeT NPYMeEHATb Y3KOHaANpPaBiEHHYIO
(packpbiB auarpammbl HanpaeneHHocTH 5,3°) napabonnyeckyio

! . P T Wi
imn . g
Veriical Horizontal
ceTouHylo aHTeHHy HG2430G, o6ecneunBatoLuyto 6ecnpeLieneH-
THO BbICOKMI KoadduuueHT yecunenunsa 30 ab. OuameTp napa-
6056l 1,5 M, LeHa aHTeHHbl $490 (http://www.l-com.com/wireless-
antenna-24-ghz-30-dbi-steel-grid-antenna-n-female-connector).
Ot camoro mowHoro Wi-Fi nepeii-
. AeM K caMOMy MUHUATIOPHOMY.
eC@n O IS eConais Inc. aHoHcuporana Wi-Fi
moayne EC19D01 pasmepammu
8x8x1,5 Mm, ana paboTbl KOTOPOro
TpebyeTca NULUb 2 BHELLHWUX 3NeMeHTa
- SPI-dnaw
namMaTb U aH-
TeHHa. [loaTo-
MYy €ro MOXHO
BCTPOUTHL
npakTn4ecku B
noboe ycT-
poricteo oT 4K
Tenesusopa
[0 caMoW npo-

e

LED ==—rwrm—

FOBAN TEXHUKA U TEXHOAOTA
CTOW «MHTEePHET-BELLM» UK OeTCKOW Urpywku. PaguoyactotHas
4acTb MOAYNS COAEPXUT aHTEHHbIN GunbTp Ha 2,4 ['TL, aHTEeHHbIN
KOMMYyTaTop, nepeaaTymk MOLHOCTLIO 21 ABM 1 npuemMHuK 4vys-
CTBUTENBLHOCTLIO -78 ABbM, 3apatowumii reHepatop ¢ PAMY, Wi-Fi
yacTb - AL, UAT, 802.11 N4, 802.11 MAC Ha 32-pa3psgHom
KOHTponnepe ¢ TaktoBow yactoton 80 My, O3Y 256K u 3arpy-
304HbIM M3Y 192K. UHTepdeiicHas 4acTb 06ecneunBaeT NOAKNIO-
yeHne SPI (2 x 10 Ml'u), SDIO, GPIO (x6), UART u 12S, ayanoko-
OeK MMeeT BbIXOA, Ha AMHaMVK U MUKPODOHHLIN BxOoA,. Moaynb
paboTaeT B ananasoHe 2,4 Ty 1 nogaepxusaet cneundukaumm
IEEE 802.11b/g/n ¢ noTokom cooTBeTcTBeHHO 11/54/72 M6/C, 06-
cnyxwuBas Bce coBpemMeHHble npotokonbl Wi-Fi Direct P2P-Client,
P2P-GO, ProbMe, HTTPS/SSL, DHCP Client/Server, TCP/UDP,
DLNA c DMR/DMS, WPA/WPA2, WPS 2.0 u ap. lnanasoH Ha-
NPSHKeHU NuTanns 2,7...4,5 B no3sonseT HenocpeacTBeHHoe Noa-
KNtO4eHMe K INTUIA-MOHHON BaTapee, NoTpebnsemblil TOK B pexu-
Me oxuganusa coctasnsgeT 700 MKA, B AeXYPHOM pexume nocne
Wi-Fi accoumaummn 1,16 MA, B akTUBHOM pexunme nprvema 40 MA,
nepepayv - 185 MA (http://www.econais.com/products/wismart-
modules/ec19d).

A Tenepb, OT CaMOro MUHMATIOP-

LG UANTEMMNS Horo-k cavomy Geictpomy. Kanndop-

= Cosmmumicabiane yuiickas komnaHua Quantenna
Communications paspa6oTtana uun-
cet QSR1000, no3sonsowuin nepe-
[aBaTb gaHHble no TexHonorun Wi-Fi
C PEeKOPAHONM Ha CErofHsLHWNIA AeHb
ckopocTbio 1,7 I'6/c. Quantenna
QSR1000 6a3upyeTcs Ha cTaHzapTe
802.11ac. [ns Toro, 4yTo6LI 0becne-
Y1Tb YKa3aHHYIO CKOPOCTb, MHXEHEePbI
no6aBunv B YANCeT NOAAEPXKKY TeX-
Honorum MIMO c koHdurypaumei
4x4, T0 eCTb Nepeaavy AaHHbIX OOHO-
BPEMEHHO MO 4YeTbipeM kaHanam. Ha

-

CerofHAWHNA OeHb BCe Apyrue cyuwiectsyowme yuncetsl Wi-Fi
NOAAEPXMBAIOT Nepefady AaHHbIX TONIbKO MO OAHOMY, ABYM UAn
Tpem kaHanam. [lo6aBvB YeTBepThll kaHas, Quantenna cmorna
noBbICUTbL ckopocTb Ha 400 M6G/c No cpaBHEHMIO C caMbiM BbICT-
PbIM YUNCETOM Ha pbiHKe. s Toro 4To6bl OCYLLECTBNSATL Nepena-
4y [aHHbIX Ha ckopoctu 1,7 [6/c, Heobxoammo, 4ToObl 1 Nepeaa-
oLee, 1 npMHMMaroLLee ycTpovictsa nogaepxmsan MIMO 4x4.
Mpu aTom QSR1000 nopnepxmBaeT 06paTHYID COBMECTUMOCTb.
To ecTb poyTep, OCHaLLEHHbI 3TUM YnnceToM, ByaeT Noanepxm-
BaTb NpeablayLmnin ctangapT 6ecnposoaHoi ceasm Wi-Fi, 802.11n,
n KoHpurypaumm MIMO 1x1, 2x2 n 3x3. lNo cnosam npeacTasuTe-
nen Quantenna, HOBbIV YMNCET NO3BONSIET OAHOBPEMEHHO Nepe-
[aBaTb Ha HeCKo/Ibko 6eCnpoBOAHBIX YCTPOWCTB BUAEO C paspe-
weHuneM Full HD 6e3 3apepxek. OH Takxke MOXeT UCMO0Nb30BaTb-
ca ans nepegaqv sngeo B popmarte Ultra HD. NMomumo TecToBbix
006pasLoB, KOMNaHWs NpeanaraeT NnapTHepam NpUMepbl KOHCTPYK-
UM ToYek [0CTyna, poyTepoB U KIMEHTCKUX MOTPEOUTENbCKMUX
YCTPOWCTB Ha OCHOBE HOBOIO peLleHns. HOBbIM YunceT yxe npum-
MeHeH B poytepe ASUS RT-AC87U (http://gigaom.com/2014/
01/05/asus-rides-the-2nd-wave-of-802-11ac-atop-its-new-wi-fi-
router/). Paspabotkoii ctaHgapToB 802.11 3aHMmaeTca pabouas
rpynna MexayHapoaHON HEKOMMEePYeCKoW accoumaumm MHCTuTyT
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MHXEHepPOB MO 3neKTpoTexHuke n anektpoHuke (IEEE). Bnepsbie
nHdopmauma o Hosom ctaHpapte 802.11ac Hbina onybnmkoBaHa
B gHBape 2011 r. [ing nepefayn [aHHbIX NPEeA0XeHO NCMOMb30-
BaTb kaHanbl wmpuHor 80 My n 160 Ml'y, B gnanasoHe 5 M,
MakcMmasnbHas CKOPOCTb B MakCUManbHOM KOHGUrypaLumm no aTo-
My cTaHpapTy (4 kaHana no 160 My, cm. Tabauuy) - 3,46 I6/c.

Lhannel Widlh
¥ Sparal 20 MHz A% MHx B2 MHz 140 MKz
Etreams
1 BE Kops 208 Mbps =33 Mbps BB Wbas
2 173 Maps AT Mbps BEE Mbps 173G
3 284 & vibgs 500 Mbps 13 Ghas 2 34 fabps
L] 3e5.7 Mops B Mbps 1 7 Gops 3.dh Ghps

Oxmpaetcs, 4To K koHuy 2015 r. B Mupe ByneT HacuHuTbiBaThCs 1
MApA, YCTPOMCTB, NOALAEPXMBAIOLLMX HOBbIV cTaHdapT (http://
www.quantenna.com/pressrelease-05_22_13.htm).
Mukpocxema RFM63W ¢upmbl
Hope RF (http://www.hoperf.com/rf/
fsk_module/RFM63W.htm) asnsercs
AelleBbiM OAHOKPUCTaNIbHBIM Mpu-
eMonepeparyukom, pabo-
TalOWNM B YaCTOTHbIX AU~
anasoHax 863-870, 902-
928 1 950-960 Mrlu. OHa
onTMMM3npoBaHa  Ans
O4YeHb HM3KOro pacxopa
aHeprum (3 MA B pexume
npuema). B ee cocraBe -
mopem 6a30BOro Avanaso-
Ha CO CKOPOCTSIMM Nepesa-
4ym JaHHbix 0o 200 Kéwut/c.
DyHKUuMM 06paboTkM AaHHbIX BKoyaloT 64-06ainToseii FIFO, na-
KeTHylo 06paboTky, aBTOMaTuyeckyto rerepauyio CRC n otbenm-
BaHVe AaHHbIX. BbicOko nHTerpnposaHHas apxmtektypa RFM63W
npeanonaraeT MUHUMasbHOE KOIMYECTBO BHELLHUX KOMMOHEHTOB,
noanepXuBast KOHCTPYKTOPCKYIO rMBKoCTL. Bee rnaBHble KOMMY-
HUKaLMOHHbIe NapameTpbl NPOrpaMMupyembl, 1 6ONbLUMHCTBO 13
HUX MOXeT OblTb AMHAMMUYECKUN YCTaHOBMEHO. MoanepxmsaioTcs
esponenckune (ETSI EN 300-220 V2.1.1) n ceBepoamepukaHckme
(vactb 15.247 n 15.249 FCC) perynupytowme crangaptel. UMC
obnapaeT cneayloWwmnMnM OCHOBHBIMU GYHKLIMSAMU U XxapakTepuc-
TMKaMu: ManbiM pacxogom aHeprum - 3 MA (RX), 25 mA (TX, +10
OBMm); xopolue 4yBCTBUTENBHOCTLIO NpueMHumka: -107 obm npu
25 k6ut/c B FSK, -113 gb™m npu 2 k6ut/c 8 OOK; nporpammupye-
MOW BbIXOOHOW MoLHOCTbIO BY no +12,5 nbwm (8 cTtynenew pery-
NIMPOBKWM); NakeTHOW dyHKUMen 06paboTku ¢ 0TOENNBAHEM AaH-
HbIX 1 aBTOMaTU4eckon reHepaumneint CRC; wmpokmm 70-geumbens-
HbIM OYMHaMMYECKMM AManas3oHOM OT MUHUMAaJIbHOO YPOBHS LLyMa
NPUeMHUKa; CKOPOCTAMM nepenaun ao 20 kOUT/C C KOAMPOBAHM-
eM NRZ; BCTPOEHHbIM CMHTE3aTOPOM 4acTOThl; Mogynsaumsmm FSK
n OOK; BCTPOEHHBbIM paspsiaHbIM CUHXPOHN3ATOPOM NS BXOAS-
LLMX A@HHbIX, CUHXPOHU3ALMMN 4ACOB M BOCCTAHOBNEHUS. KoHpu-
rypaums Cxembl ONTUMU3NPOBAHA AJ1S AELUEBbIX NMPUIOXEHWIA:

- ORERE

MCTOYHUKOB BeCnNPOBOAHbIX aBapPUIHbLIX CUrHANOB, cucTeM obec-
nevyexnus 6e3onacHoCcTV, 6eCNPOBOAHbLIX CEHCOPHbIX CeTel, cuc-
Tem JoMalLHel aBTOMaTM3aLnn, MHAYCTPUATbHOrO KOHTPONS 1 Y-
paBfieHnst, AUCTaHLUMOHHOIO 6eCNpPOBOAHOIO YNPaBIeHUS.
- Hoebie npepycunutenu LNA 600, LNA 200 n
--.l'} LNA 70 ot SSB-Electronic (http://www.ssb.de/
SEB index.php?cat=c396_Low-Noise-
Preamplifiers.html) HapaBHe ¢ manbiMu Wymamum
o6napaloT BbICOKUM ycune-
HUEM ¥ NpeaHa3HavaloTCs Ans
ucnonb3osannsa 8 EME, MS,
Aspope n DX Tropo. Beicokne
[MHaMU4eckme xapakTepucTu-
ku (IP3), rapaHTupytoT 6€30T-
ka3Hylo paboTy B COpeBHOBA-
HUsIX, BONIM3N OT Apyrux pa-
[VNOCTaHUMI U MOBWBHBIX Te-
nedoHos. Bonblune gonyctu-
Mble MakCvMalbHble YPOBHM
Ha BxoAe [enawT ycunuTenb
HEYYBCTBUTEJIbHLIM K €ro co6-
CTBEHHOMY CWrHany nepegaqv
np¥ MCNoMbL30BaHUM B COCTa-

MapameTpbl LNA 600 | LNA 200 LNA 70
[anasoH yactot, My, 50-52 144-146 430-440
KoadpduumeHt wyma, ob 0,25 0,25 0,35

Ycunexue, pb
MoTepun Ha oTpaxeHune no

24,0 +/-1,0| 24,0 +/-1,0|121,0 +/-1,0

2,7 2,0 3,0
Bxody, 4B
MoTtepyu Ha oTpaxeHue no 20,0 20,0 10,0
BbIXOAY, AB
Touka nepeceyeHns
TPeTbero nopsaka no -1,0 -2,0 -2,0

Bxogy (11P3), nbm

Touka nepeceyeHuns
TpeTbero nopsiaka no 23,0 22,0 23,0
Bbixony (OIP3), nbm

Makc. ypoBeHb curHana

Ha Bxone, ABM 10,0 10,0 10,0
MmvnepaHc, Om 50 50 50
CranpapT coemviHnTens N-B/S; N-B/S; N-B/S;
SMA SMA SMA
Pa6ouee HanpsxeHue, B 8-14 8-14 8-14
MoTpebnsembiit Tok, MA 60 60 60
Pa3mepbl, MM 74x56x30 | 74x56x30 | 74x56x30
Bec, r 140 140 140

Be TpaHcueepa. AGCOJIIOTHO ycToumBasa paboTa (6e3 napasnTHo-

ro BO30YXAEHNS) yaaeTcs JaXe C MjoxXol aHTeHHoW. OCHOBHble
napameTpbl yeunutenel NnpeacTasieHsl B Tabanuye.

TpaHcusep Alinco DX-SROT

(http://www.alinco.com/

HCORPORATED Products/DX-SR9/) aBnaetcsq

rmépuaom aHanoroeoro v umopo-

Boro SDR TpaHcuBepa M nepekpbiBaeT BCe NOOUTENbC-

Kue gmanasoHbl ot 160 m go 10 m, Bknwuaa 5,3 Ml y B
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pexumax SSB, CW, AM, FM. BuixogHas mowHocTtb 100 BT
SSB/CW n FM, 40 BT B AM C HU3KMMU U CYNEPHN3KMMN Na-
pameTpamu nutaumsg ana QRP pexuma. Ha npuem pabotaet
B o7 135 kl'y o 30 MIw. MNpremonepepaTynk paccymMTaH Ha
HenpepbiBHYtO paboTy. OcobeHHocThL pexnma SDR coctouT
B BbICOKOKa4€CTBEHHOM cMmecuTene n GopMMpPOBaHUMN Ha BXO-
ne/oixoge (TX/RX) 1/Q curHana. MonHOCTbIO CbeMHas ne-
penHas naHenb ynpasnexnusa ¢ 6onbwum XK-gucnneem no-
3BONIAeT NOAOWTM K yCTaHOBKe paAuMocTaHuuu ¢ Honbluei
rMBKOCTbIO B aBTOMOOMAE, Ha N0AKe UK 3arOpPOAHOM [lOMe.
B TO Bpem$s kak OCHOBHasi py4ka HaCTPOMKM yCTaHaBnMBaeT
yacTtoTy ¢ warom 10 Ny (MO ymMON4YaHuUI0), 4eCATb YMCIIOBbIX
KHOMOK MOTYT MCMONb30BaTLCA A% ObICTPOro NPsiMOro BBO-
0a 4acToThl, BbiGopa Auanas3oHa u T1.4. SDR cuctema DX-
SRIT cocTtout n3 cmecutena u I/Q Bbixoga curHana. 3710
TpebyeT panbHellel BICOKOKa4YeCTBEHHOW 06paboTky 3BY-
ka B K. lNponssognTens npeaynpexpgaeT, 4TO YeM Bbille
npoussoauTensHocTb MK, Tem nyyle NponM3BOANTENBHOCTb
SDR. PekomeHpyeTtcsa cnepyouwasa apxutektypa MNK: OC -
Windows Vista nnn Windows 7; npoueccop:intel Core i5 ak-
BMBANEeHTHO 2,4 T nnu Guictpee; 2 6 nnu 6onee onepa-
TUBHOW NamaTu; paspelerne agucrnesa/uset - 1024x768, 32
6uT unn 6onble, 3BykoBas kapTa - 48 kl'y, / 16 6uT BbIGOP-
K1, nogaepxka ctepeo 3anucu/Bocnpon3sefeHuns (TecTmpo-
Basics ¢ kapton cepuun Creative Sound Blaster). NMporpamm-
Hoe obecneyeHne KG-TRX gns pexvma SDR goctynHo cBo-
60nHO M MoOxeT ObITb 3arpyxeHo no appecy http://
www?2.plala.or.jp/hikokibiyori/soft/kgtrx/index_e.htmi.
MpoBonovyHass BepTUKanbHas
st I ™ aHTeHHa CrankIR ¢pupmbl StepplR
pp (http://www.steppir.com/
crankir-vertical-and-dipole)
npefHasHavyeHa, npexae Bcero, Ans paboTbl B NoneBbixX
ycnoBusx n B DX akcneauumsax. 3anateHToBaHHbI cnocob
YKOPOYEHUS BEPTUKANIbHOrO M3ny4aTtens no3BoaAseT yMeHb-
WKTb ero BbolCOTy A0 40 % CO CHUXEHUEM YCUJIEHUS BCero
Ha 0,3 ob oTHOCMTENbHO NoNHOpa3mepHoro BepTukana. Oc-
HoBHas mogenb CrankIR paccuntaHa Ha paboTy B paguonio-
6uTenbckux amanasoHax ot 40 oo 2 meTpoB. HacTtpolika aH-
TeHHbl NyTeM nogbopa ANWHbI BepTukana v NpoTMBOBECOB
ocyuwecTBnseTcs no texHonorum StepplR HO He aBTOMaTU-
4ecku, a C MOMOLLbIO PY4HbIX NPUBOAOB. BasoBylo aHTeHHY
MOXHO npnobpecTn 6e3 cucTeMbl NPOTMBOBECOB, KOTOPbIE
M3roTasBanBalOTCS B 3TOM Clly4ae CamMOCTOATENbHO, AN [0-
NONHUTL KOMMNIEKT U3 ABYX NPOTMBOBECOB C COOTBETCTBY!IO-
WMMW PYYHBIMU NpuBOAaMU. [JONOAHUTENbHO MOXHO TakKxe
npuobpectu u gunonb ana 80 meTpos.

FOBAY TEAHUKA W TEXHOAOTUA

Papnunoxobbu 1/2014
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MHorve HaunHaowwme ayanodunbl-ca-
MOZENbLLMKM PaHO WM NO3[HO XOTAT NO-
npo6oBaTb NPUOBLNTLCS K KOropTe Nam-
NMOBMKOB, HO MX OTMYrMBaeT BbICOKAasi CTO-
MMOCTb KOMMOHEHTOB, H0sbLUNE rabapuThl
1 0c06eHHO TPYAHOLOCTYNHOCTb FOTOBbIX
1/WNN CNOXHOCTb CaMOCTOSITENBHOMO U3r0-
TOBJIEHUS BbIXOAHbLIX TPAHCHOPMATOPOB.
MmeHHo ang Hux Muwens Tep Bypr npeg-

cytv siBnaeTcsa auddepeHumnansHoim YIT.
CyLueCTBEHHbIMY MPeMMYLLECTBAMM TaKO-
ro CXeMHOro peluenuns asnsiotea High-End-
O0BCKOE OTCYTCTBME «INLIHNX» pasaenu-
TeNbHbIX KOHEHCATOPOB Ha Bxoae U 61o-
KMPOBOYHbIX B KaTOOHbIX Liensx, a Takxe
6naronpusATHLIE YCNOBUSI @RHOQHOTO NUTa-
HWS: C OOHOM CTOPOHbI, BO3MOXHbIE MyJlb-
caLmMn aHOAHOIO HaNPsHXKeHVs Yepes pesu-

JIOXWA KOHCTPYKLUMIO namnoeoro YM34,
CcXeMa KOToporo vsobpaxeHa Ha puc.1.
30ecb B KayecTBe BbIXOJHOrO TpaHchop-
matopa TR1 ucnonb3dyertcs Hedoporon
CTaHpapTHbIN 14-BaTTHBIV CETEBOW TPaHC-
dopmatop FL14/6 Ha marHuTonposoge Ul
39/10,2 maccon 320 rpamm (http://
www.block.eu/en_IN/products/
393252.htm) ¢ ABYMS NepBUYHBIMU 0BMOT-
kamu 1-2 n 3-4 Ha 115 B 1 gByms BTOpUY-
HbIMK 5-6 1 7-8 Ha 6 B. YcunutenbHble GyH-
KUMKW BbINONHAOT ABa KOMOWHUPOBAHHbIX
Tpuop-nentoga V1, V2 PCL86, neHToapbl
KOTOPbIX 334E/CTBOBAHbI B ABYXTAKTHOM
BbIXOAHOM Kackafe, a TPMOAp! - BO BXOA-
HOM anddepeHumansHOM. 3ByKOBOWM CUT-
Han nogaetcs Ha pasbeM K1, ¢ koToporo
yepes peanctop R25 nopaetcs Ha nepBuy-
Hyl0 06MOTKY noBbILatoLLero (koadpouum-
eHT TpaHchopmaLumm 1:5) BXoAHOrO TpaHc-
¢opmatopa TR2. MomMnMo ycunenns Ha-
NPsSXeHns, aToT TpaHchopmaTop Takxke
ABNSAETCA OpUrnHanbHbIM Ga3onHBEPTO-
POM: 3BYKOBbI€ HanpsXXeHWs C KOHLOB ero
BTOPWYHOI 0BMOTKM MOCTYNaloT B NPOTU-
Bodase Ha ynpasnsiowne ceTkn Tpuoaos
V1 1 V2. B cBolo ouepenb, Gnaronaps co-
e[MHEHNIO KaToA0B 3TUX TPMOJOB Ha 00-
wem peauctope R10, BxogHow kackag, no

ctopbl R2 n
R14  cuH-
dasHo no-
cTynatwoT Ha
aHOAbl TPMOAOB U AaNee Yepes KOHAeH a-
Topbl C3, C5 Ha ynpasngioLme ceTkn nex-
TOLOB, e KOMIMEHCUPYIOTCS ABYXTAKTHLIM
BbIXOJIHbIM KackadoMm, a C ApYrovi - CHuxXe-
HVie TOKa aHo4a OA4HOM0 TPMOA CONPOBOX-
[l2eTCS TOYHO TaknM xe No abCOMIOTHOW Be-
JINYMHE yBENInYeHeM Toka aHo4a BTOPOoro
TPMOAa, NO3TOMY CYMMapHbI TOK aHOA0B
MOCTOSIHEH (He 3aBUCUT OT aMMNNTY bl 3BY-
KOBOro CMrHana), T.e. BXOAHOM Kackap, ye-
pe3 pesuctop R24 He nHXeKTMpPyeT 3BY-
KOBYIO MOMexy Ha wuHy +Va. KoHgeHca-
Top C4 coBmectHO ¢ TR2 1 peauctopom
R25 o6pasyior ®HY, nopasnsiowmin pa-
OM04aCTOTHbIE MOMeXU. MNeHTOaHbIN pexum
namn BbIXOAHOr0 kackana o6yCnoBNeH Noa-
KJIIO4YEHMEM BTOPbIX CETOK NEHTOA0B K UC-
TOYHWKY @HOAHOIO NUTaHWS, @ PEXUM K-
CMPOBAHHOIrO CMELLEeHns - 3a3eMneHnem
KaToAoB Yepe3 Pe3nCcTopPbI-CEeHCOPbI TOKa
R5, R18 1 nogayei Ha ynpasnsioLime ceT-
KM He60bLIOrO NOCTOSIHHOrO HAMPSXEHNS
oTpULLATENbHOM NONSPHOCTM Yepes pesu-
cTopbl R4, R17. COBCTBEHHO HanpsxkeHns
cMeLeHns GopMMPYIOTCS N3 MOCTOSHHOTO

T B S [ DO W A
1
audion(: [ =5

HanpsxeHus Hakana -Vff = -27...-30 B, po-
NONIHUTENBHO CrAaxeHHOro GuUIbLTPOM
R22C6 n oTperynMpoBaHHOro no Benmuu-
He penutenem R22P2R23 u no 6anaHcy
nenntenamm P1R20 n P1R21. Hutun Haka-
na obenx namn coefMHeHbl NocnenoBa-
TENbHO W NUTAIOTCS reHepaTopoM MOCTO-
gHHOro Toka 300 MA, coBpaHHbIM Ha WH-
TerpansHom ctabunusatope IC1. Mo cpas-
HEHUWIO C NMUTaHWEeM OT Ha-
KanbHoV 06MOTKU, 3TO M36aB-
naeT oT ceTteBoro ¢oHa, a
Takxe nponnesaeT pecypc
HWUTV Hakana 3a cyet bonee
nnaBHOro ee pasorpesa 6e3
OPOCKOB TOKa, MOKa HUTb XO-
nogHas. Oxamnepom S Ha
pasbeme JP1 BTOPUYHbIE 06-
MOTKM TR1 MOXHO COeanHNTb
nocnefoBaTtesibHO, a [AXaM-
nepamu P, P - napannesnbHo;
B NMepBOM C/ly4yae K ycunure-
IO MOAKNIOHAIOT BbICOKOOM-
Hble (8 OM 1 6onee) akycTu-
yeckue CUCTEMBbI, @ BO BTO-
POM - HU3KOOMHble (4 Oma un
MeHbLue). xamnepamu JP2,
JP3 MOXHO 3aMKHYTb NeTio
obweint OOC, nopasaemoi
yepes pesuctop R26 ¢ BbI-
XOAHOro TpaHchopmaropa
TR1 Ha BxogHon TR2. Mpu
9TOM YYBCTBUTENbHOCTb YCU-
nuTens cHuxaetcs ¢ 235 mB
0o 850 mB, Ho 3aT0 AYX pac-
LmnpseTcs ot 46...4800 'y, oo
28...12000 Iy, (npw BbIXOAHOM
mowHoctn 0,1 BT), a koad-
PULMEHT rapMOHUK CHUXAET-
cac 0,8% po 0,4% (1 BT, 1
KI'L) - COOTBETCTBEHHO BEPX-
HUW 1 HUXKHUIA rpadukn Ha

A

Pnc.2

puc.2. Pagbem K5 npeaycmoTpeH ana nog-
KNIOYEHNS MUIIIMBONIbTMETPA MOCTOSHHOIO
TOKa NPV HANaXnBaHUN yCUNMTens: yepes
R6 1 R19 Ha Hero nocTynatoT HanpsxeHns
¢ 10-oMHbIX pe3ncTopoB-ceHcopoB R5 n
R18 katogHbix TokoB neHtogos V1 n V2.
Tokam 25 MA COOTBETCTBYIOT HANPSXXEHUS
250 MB, koTopble B 06enx lamnax ycTaHas-
nvBatoT 1 BanaHcupyiloT TprMmepamn P2
1 P1. MakcumasnbHas BbIXOAHAsA MOLLHOCTb
pocturaet 3 BT, HO NpoBeAeHHbIN aBTOPOM
3KCMNEPUMEHT C MOAHATUEM aHOOHOrO Ha-
npsxenns Va co 154 B o 200 B nokasan
BO3MOXHOCTb ee yBennyeruns go 10 B (npu
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Pnc.

Kr=10%). Ha puc.3 npuBegeHa cxema
6noka nutaHus. B Hem K1cnonb3oBaHO
BKJTIOYEHVE «CrHA K CNHe» ABYX CTaHAap-

R Ei0x

THbIX MaNIOMOLLHBIX TpaHChopmaTopos TR1
(mowHocTbio 30 BT) n TR2 (MowwHocThio 18
BT) ¢ BTOpUYHBIMKM 0OMOTKamu 5-6 1 7-8

DANDKECT

Ha 12 B. HakanbHoe Hanpsixenne Vi dop-
MUpyeTCs BbiNpsMUTENeM Ha anopax D5-
D8 n koHpeHcaTopax C10, C11, a aHogHoe
Va -D1-D4C9 («Elektor» Ne1-2/2014, c¢.26-
31 *). [lpumeyanune penakumm «PX». Tou-
HOro ote4yecTBeHHoro aHanora PCL86 Her,
napameTpbl TPUOAHOM YacTy 6an3ku y
6H4[l1, a neHTogHow yactu - y 6111511, B
JZiaHHoui cxeme PCL86 6e3 yiiepba xapak-
TepuUCTUKaM MOXHO 3aMeHuTb Ha 16QP3I1
unu 6onee pacrnpocTpaHéHHyo 6Q@3l1, Ho
¢ Hakasnom 6 B n 0,81 A (c cooTBeTCTBYIO-
Ljesi KOPPEKTUPOBKOW HaKaslbHOro BbIMpS-
muTens u ctabunmaaropa Toka). BuixoaHoii
TPaHCcHOPMaTop MOXHO NPUMEHUTbL OT pa-
avonsl «Ypan 114», ero naHHsie Ha puc.4,
nm (Xyxe) - HakanbHbii 3 cepum TH 127/
220-50 (TH4...TH11). BxogHoi TpaHcgop-
MaTop MOXHO 1CM0/Ib30BaTh OT CTapbiX AM-
ananosckux Mmogemos US Robotics Sporster
wn US Robotics Courier, Ho ny4we Neutrik
NTE4  (http://www.neutrik.com/en/
accessories/transformers/nte4).

M. WWywHoB npeanoxun cxemy puc.5
rmépuaHoro ycunutens Ans crepeoHa-
ylwHuKoB. BxogHon kackan Ha OBOMHOM
Tpuoge VL1 BbINOAHAET QPyHKLUMN yeunmTe-
N9 HanpsxeHus. Ero 0co6eHHOCTbLIO ABNS-
€TCS CBEPXHU3KOE «TPaH31CTOPHOE» aHOA-
HOe HanpsPkeHre, KoTopoe, 0AHako, AoMyC-
kaetca ong tpuonos 6H23M v npupaet
NamnoBYI0 MArKOCTb 3By4aHMIO BCEMO YCU-
nmutens. JuHaMmuyeckas aHOQHas Harpys-
ka «a-ng SRPP» cdopmmposaHa nonesbl-
MU TpaHauctopamu VT1, VT2, koTopble
Takxke 3a4al0T ONTUMANbHLIA C TOYKKN 3pe-
HUS MakCMMm3aumy pasmaxa 3BYKOBOro
CurHana pexvm TpMoa0B M0 NOCTOSHHOMY
Toky. Mpn HanaxvisaHun Tpumvepom R4
[1061BaIOTCS MUHUMYMa HEJIMHENHbIX UCKa-
XeHWl Ha Bbixoae ycunutens. ictokosble
NMOBTOPUTENM HA MONIEBbIX TPAH3MCTOPax
VT3, VT4 npenoTepaLLaioT LWyHTUPOBaHWe
aHoaoB VL1 3HauYMTenbHOWM BXOAHOW €MKO-
CTbIO MOLLLHbIX MOJIEBLIX TPAH3UCTOPOB VTS5,
VT6 BbIx0AHbIX Kackaaos. [ocnegHve Tak-
e BKJII0YEHbI M0 CXEMe MCTOKOBbIX MOBTO-
puTteneit 1 paboTaioT B pexunmMe knacca A
C MOLLHBIMY pe3ncTopamun Harpysku R19
n R20, 3apaowmmy pabounin Tok 0Kono

R1 20

Papunoxotbu 1/2014
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A~220 B

120 MA. B CBS31 C 0AHONOASPHOCTBIO MK-
TaHua, Ha nctokax VT5, VT6 npucytcreyet
NOCTOSIHHOE HanpsixeHwe okono 12 B, ons
npeaoTBpaLLeHns nonagaHns KoToporo B
Harpysky (HayLWHWKKM C CONPOTUBAEHNEM OT
8 0o 600 Owm) B cxemy BBeAEHbI pasaesnu-
TenbHble kKoHaeHcaTopel C8-C11. Lienu
R5R16 1 R7R12 obpa3sytoT Hernybokyto
06wwyto OOC. Cxema 6510ka NMTaHNUs N3006-
paxkeHa Ha puc.6. 3neck obmoTka Il ceTe-
BOro TpaHchopmaTopa fo/mkHa obecneyn-
BaTb HanpsxxeHve 25...27 B npu Toke 0o
0,5 A, a o6moTka Il - Hanpsixenne 7...8 B
npu Toke 0,4 A. CTabunusatop Ha anemeH-
Tax DA1VT1VT2 obecneunBaeT nuTtanve
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TPaH3MCTOPOB 1 aHOAOB Namnebl, a
WHTerpanbHbii ctabunmaaTtop DA2
$opmMupyeT Hakan namnbl NOCTOSIH-
HbIM HanpsxeHneM. TpaH3ncTopsl
VT5, VT6 ycunutens (puc.5) n VT1
6noka nutanus (puc.6) Heobxopu-
MO CHabaMTb HeboNbLIMMK paana-
Topamu. YyBCTBUTENBbHOCTb YCUM-
Tens 500 MB, BbIXOAHasA MOLLHOCTb
500 mMBT (Ha Harpy3ke conpoTuBsIe-

26]
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Hnem 32 Oma) un 65 mMBT (Ha 250 Om), Ko-
3OONLNEHT rapMOHUK He npesbilliaeT
0,3%, AYX npu HepasHoMepHoCcTH =1 1B
npoctupaetcsa ot 10 My 1o 60 kI'u, ypoBeHb
cob6CTBEHHBIX LWYyMOB Huxe -100 pb («Pa-
anomup» Ne12/2013, ¢.9-12).
BbicokokayecTBEHHbI BUHUA-KOP-
pekTop, pa3paboTaHHbIi Jdxopaxem
HranaBapocom, npeaHasHayeH ans pa6o-
Tbl ¢ MC ronoBkamu 3ByKOCHMMAaTENs
(HW3KOOMHBIMWU C MOABMXHON KaTYLLKOI).
Bnok-cxema yctpoiicTBa nsobpaxeHa Ha
puc.7. B xa4ecTBe aKTVBHbIX YCUIUTEND-
HbIX 9N1EMEHTOB BCEX TPEX KACKaLOB Mpu-
MeHeHb! JOBOJILHO JOPOrve, HO OHN U3 Ca-
MbIX Ka4eCTBEHHbIX CBEPXManolymaLme
OV Analog Devices AD797, BxogHble Kac-
Kaabl KOTOPbIX BbINOMAHEHbBI HA BUNONAPHBIX
TPaH3MCTOPax C OTHOCUTENLHO BONbLUMMM
TOKamu Konnektopa, 6narogaps 4emy no-
CTUTHYT MUHWMaNbHbIA YPOBEHb LLYMOB
npu paboTe C HU3KOOMHbIMU UCTOYHUKAMW
curHana. [apaHTUMpOBaHHbIA AaTallNTOM
YPOBEHb CNEKTPAsIbHOM MAOTHOCTM LLYMOB,
npvBeAeHHbIX KO BxoAy, He npesbiwaeT 0,9
HB/ATu, 4To No3BonseT 06oiTUCH 6e3 no-
BbILLAIOLLLEro TPaHCPopmaTopa Ha Bxode v
TEM CaMblM 3HAYUTESNIBHO CIKOHOMMUTL ra-
6apuThl U LEHy, a Takxe NpenoTBpaTUTb
nposisnexne psna aptedaktos (PpoHOBbIE
HaBOZKW, NapasnTHble PE30HAHCHI U T.M).
Takxe faTalMTOM rapaHTupyeTcs, YTo
YPOBEHb FAPMOHUYECKMX Y MHTEPMOZYNS-
LIMOHHBIX uckaxeHnuit AD797 He npeBbICUT
-120 pob. lMepBoIit kKackan, dakTuyeckn on-
pepensieT ypoBeHb COOCTBEHHBIX LUYMOB
BCEro KOppPeKTopa, N03TOMY OH CKOHDUrY-
PYPOBaH Kak MUHUMANUCTCKUIA HEeUHBEpP-
TUPYIOWNIA younuTenb C InHenHon AYX n
koadpduumeHtom yeunenuna 33 ob. Janee
cnepytoT nepsbli MHPPaAHN3KOHACTOTHbIN
®BY HP Filter (oH npenoTtepaliaeT npo-

S

XOXOEHMe Nomex OT MOKOPOBIEHHbIX rpam-
NIacTMHOK) U maccuBHas uenovka BY kop-
pekumn AYX C NOCTOSIHHOW BpemeHu 75
mkc. Uenbio OOC BToporo kackaga dop-
mupyetcs CH n HY koppekuma AYX ¢ no-
cTosiHHbIMM BpemeHrn 318 1 3180 mkce. Tpe-
TUiA kackag 6ydepuanpyeT curHan co BTo-
poro naccveHoro niepa®BY n onumno-
HaJIbHOro perynaropa rpomkoctu Volume,
a Takxe B Lenn OOC cHabxeH TPMMMepPOM
KoadbpuumeHTa ycmnesus ¢ auanasoHomM
5...7 ob, nocpeacTBOM KOTOPOro Npu BOC-
nNpov3BeAeHNN N3MepPUTENLHONM rpammnia-
CTUHKW BbIPaBHMBAETCS BO3MOXHbIV pa30a-
NaHC 4yBCTBUTENbHOCTY FOSIOBKY 3BYKOCHU-
matens (aBTop yBepseT, 4TO Jaxe [0po-
rve High-End MC ronoBku, Kkak npasuno,
“MetoT pasbasiaHc YpoBHe N1eBOro v npa-
BOro kaHanos Ha 1...1,25 gb). MpuHuMnu-
anbHasa cxema MC BuHMA-KOppekTopa npu-
BefeHa Ha puc.8. KongeHcaTtop CP1 co-
edVHAeT aHaIoroBYIO «3eM0» KOPPEKTO-
pa C LWwaccu, npeaoTspailas nonagaqve Ha
YyBCTBUTENbHLIA BXOA, PaAM0OYaCTOTHBIX
NoOMex-HaBOAOK Hepes OrneTKy BXOLHOro
kabens. 3nemeHTol CP2, RP2 3apatoT cne-
LUMOULMPOBAHHBIE B NACNOPTE KOHKPETHO-
ro Tuna MC roioBku eMKOCTb U CONPOTHB-
JIEHVNEe ee Harpy3ku (yKasaHHble Ha Cxeme
HOMMWHanbl COOTBETCTBYIOT FONOBKE, UC-
nonb3yemoi astopom). Mockoneky 34C
TEnI0BOro LWyma pes3nctopa nponopLmo-
HaNbHa KOPHIO KBaApaTHOMY ero ConpoTue-
nexus, a RP3 (co cBovMM coBCTBEHHBIMK
LIyMaMWu) NOAKIIO4EH K Hanbonee 4yBCTBU-
TenbHOMY BX04Yy KOppeKTopa, ConpoTueIe-
Hue pesnctopos OOC nepsoro kackana
RP3, RP4 ¢ uenbio MUHUMU3aummn ypoBHS
0O6LLMX LLIYMOB BbIGPaHbl MUHUManNbLHO BO3-
MOXHbIMU. B ckoBKkax Ans aTUX anemMeHToB
yKa3aHbl HOMUHasbl, PeKOMeHAyeMble ANs
MC ronoBok C MOBbILIEHHBIM BbIXOAHbIM
HanpspkeHvem 0,5 MB, npu KOTOPbIX KO3d-
$PULMEHT yCHNeHNs NepBoro kackaga CHu-
xaetcs ¢ 33 ob po 27 pb, 4T0 XenatenbHO
[OJ19 COXpaHeHNs BbICOKOW Neperpy304HOi
cnocobHoCTW. Mcnonb3yemasi aBTOPOM
«06bluHas» MC ronoska pa3emBaeT Hanps-

xeHune 0,25 mB (Ha wactoTte 1 kI'L). KoH-
peHcatop CP3 B uenn OOC OVY IC5 dop-
MupyeT ¢ pesuctopom RP4 paguoyacToT-
HbI PHY c yacToToii cpesa okono 240 Iy,
Llenoyka CP6RP5 dopmupyeTt nepsbiii
nHdpassykosoit PBY ¢ yactoToit cpesa 5
U, KOTOpPbIN, He TONbKO, Kak 0TMeYanochb
BblLLE, MOAABASET NOMEXU MOMATLIX rpam-
NNacTVHOK, HO U MPeaoTBPaLLaeT nonaaa-
HVe Ha BXOJ, BTOPOro Kackazia yCUJIEHHOro
B pecatku pas (Ku = 1 + RP4/RP3) Ha-
npsbkenvsa cmellenna Hyng OY IC5. One-
veHTl RR1RR2CR1 peanusyioT nepsyto
NMOCTOSIHHYIO BPEMEHN 75 MKC CTaHAapTHOM
RIAA koppekuun AYX (unu yactoTy nepe-
xopa 2122 y). 3aecb MCNONb30BaHbI NO-
NNMNPONVNEHOBLIN KOHOEHCATOP C TOYHOC-
Tblo HOMMHana 1% v pe3ancTopbl C TOHHOC-
Tbto 0,1%. Takyio xe TOYHOCTb UMEIOT U
3nemMeHTbl YactoTHo3asucmon OOC RR3-
RR7CR2, dbopmupyiowme sTopyto 318 mkc
1 tpeTbio 3180 MKC NMOCTOSIHHbIE BPEMEHW
RIAA koppekumn Bo BTOPOM Kackage Ha OY
IC6. KorngeHcaTop C9 ¢ axamnepom mex-
oy kontaktamu VIN n VOUT coBmecTHO C
pesuctopom RP8 06pa3sytoT BTOpOi NHD-
pa®BY c yactoToit cpe3a 5 'u, HasHave-
HMe KOTOPOro Takoe Xe, 4TO U y NepBoro.
ABTOp NpefycMoTpen BO3MOXHOCTb yCTa-
HOBKM B 3TOM MeCTe CXeMbl perynsropa
YPOBHS Ha NepeMeHHOM pe3ncTope, Bnau-
BaeMoM Mexay koHTtaktamu VIN, VOUT un
VG. Ero conpoTvBneHne MOXHO BbIOpaTh
no6biM B ananasoHe ot 15 go 47 kOm, HO
npu 3TOM He06X0AMMO YBEMHUTL CONPO-
TuBneHne peauctopa RP8 Tak, 4tobbl B
napannesb ¢ nepeMeHHbIM OH 06pPa30BbI-
Ban aksmBaneHT 15 kOm. Ecnun xe akBuBa-
NEHT NONY4YUTCH MEeHbLLE, TO MOXHO COOT-
BETCTBEHHO YBE/IM4NTb EMKOCTb KOHAEHCa-
Topa C9, uTob6bl YacToTa cpesa 5 'y He
«yexana» B 3ByKOBOM AManasoH. Tpetun
kackap Ha QY IC7 siBnsieTcs BbIXOAHbLIM Oy-
$pepHbIM ycunmTenem, KoahpdULMEHT ycu-
NeHnsa KoToporo 6 b MOXHO 1OCTMPOBaThL
Ha =1 gb Tpummepom TR1 ¢ uenbto ycTa-
HOBKMW npaeanbHOro crepeobanaHca ypos-
Hel. Peanctop RP11 oTcekaeT n3 netnu
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OOC IC7 emkocTb Mex6104HOro Kabens,
npesoTBpaLlas BO3MOXHOE CaMOBO30YX-
[eHve, a paspennTenbHbIi KOHAEHCaTop
CP13 nabasnget oT maneniuein «<nocTosH-
ku» Ha BbIxoge OUT. Ha puc.9 nsobpaxe-
Ha cxema AByXnonsip-
HOro 6Jsioka nNuTaHua
+14 B (ceTeBOW TpaHC-

H A 1000

2 ¥R SCOD 000D 20k

onopHoro Hanpsaxewus 6,9 B 1C8
(T1Q6IC2ICY png wnHbLI OTpULATENBHOM
NONSIPHOCTK) NO CXeme, NPeLNOXeHHON
Yontom lOHrom [http://waltjung.org/PDFs/
Improved_PN_Regs.pdf]. Ha puc. 10 n306-

215
]

$popmaTtop MOLLHOCTLIO
15 BA ¢ BTOpU4HOWM 06-
MoTKOM 2x18 B He no-
KasaH). B cBA3u co
CBEPX4YYBCTBUTEIbHOC-
ThbIO yCUNIUTEnsa-Kop-
pekTopa, B 610ke NuTa-
HWS NPeanpPUHSATLI 6ec-
npeueneHTHbIe Mepbl
no MakCuMmanbHOMY
CrnaxvBaHuio nynsca-
UMA 1 NOMEX LUNH M-
TaHusa. nsa aToro ayo-
[bl BbINPAMUTENbHOTO
mocTta BR1 3awyHTu-
poOBaHbl LenoYykamu

paxeH rpaduk oTknoHeHnns AYX onucan-
HOro yeunuTens-KkoppekTopa oT CTaHAapT-
Hol RIAA, oTkyAa BMAHO, 4TO B Ananaso-
He ot 80 Ny go 20 Iy, xapakTepucTuka
yknageiBaetcs B gonyck =0,04 ob. Koad-
$uumneHT yeunennsa Ha vactote 1 kI, co-
cTaBnseT 66 ob (B cpegHem nonoxeHuu
TR1), MakcmanbHoOe BbIXOAHOE Hanpsxe-
Hue 9 B npn HommHaneHom 0,5 B cooTseT-
CTBYeT neperpy3o4Hoi cnocobHocTn 25 nb
(«AudioXpress» Ne3/2014, ¢.38-45 *).

e

H 15

R27C35 v ap., n3bas-
NAOWMUMMN OT «UrONOK»
B MOMEHTbI Nepekto-
YeHus, nocneposa-
TesbHO CO CrnaxmBalo-
LMK KOHAEHcaTopa-
mn C30, C31, C21,C17
BBE/JlEHbl Pe3nCTOopbI
R38, R39, R41, R43,
CHMXAloLLMe aMnnTy-
Ly UMNynbCOB 3apaa-
HOrO TOKa, a akTUBHYIO
$unbTpaumio n ctabu-
NIN3aumio OCyLLLeCTBAS-
0T COeMHEHHbIe NoC-
nefoBaTeNbHO UHTer-
panbHbIA cTabunuaa-
Top IC4 (IC3 ans WwuHbl
oTpULLATeNbHOM NONsP-
HOCTM) 1 JONONHUTE b~
Hbli cTabunmaaTop Ha
TpaHsucTopax T2Q3,
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WHTerpanbHbin Tarimep 555, BbinyLLeH-
HbiVi B ganekom 1971-m rogy, aBnseTcs oa-
HVM M3 CaMbIX OOAFOXUBYLLUX U3LENNIA
nosynpoBOAHUKOBOW TexHUkM. 3a Gosee
yem 40-neTHIO0 MCTopuio aTa 8-BbIBOAHASA
(monyDIP) mukpocxema Hawwia npumeHe-
HVE B ThICS4AX CXEMHbIX pelleHnli pasHo-
obpasHenLunx yctpoincTe. Ppenepuk Kpe-
BUL, MPELJIOXMA elle OLVNH BapuaHT UC-
nonb3oBaHus 555 - B ctrepeoYM34 knac-
ca D (puc.11). 3pecb MMC-BeTepaH nc-
nosib3yeTcs B KA4YeCTBE LUMPOTHO-UMMYJIb-
cHoro moaynsitopa (LUNM), npeobpasyio-
LLLero 3ByKOBOV CUTHAM B UMMYJILCHBIN, KO-
TOPbLIM YNPaBASIOTCS MOLLHbIE TPAH3UCTOP-
Hble K/4Y BbIXOAHOro kackaga. B Tvmno-
BOM BKtodeHnn MMC 555 epemsasapato-
wmi koHoeHcaTop C2 3apsxaeTcs v pas-
pSXaeTcsl MOCTOSHHBIM HAMNPSXKEeHWEM Ye-
pe3 NOCTOSIHHbIN pe3ncTop, 4To obycnas-
NMBAET 3KCMOHEHLMANbHBIA XapakTep Npo-
Lecca, He NoAXOAsALMI 419 IMHENHON MO-
OyNsiLMn 3BYKOBBIM CUrHanoM. B cxeme
®dpenepuka 3apsa/paspsa C2 ocyliecTs-
NSIETCH NOCTOSAHHLIM TOKOM, KOTOpPbIA hop-
MWPYIOT reHepaTop TOoKa Ha TpaH3ucTope
T2 v npeobpasoBartenb HanpsKeHUe-Tok
Ha TpaHauctopax T3, T4. Noatomy B OT-
CYTCTBME 3BYKOBOrO CUrHana Ha KOHAEH-
catope C2 (C16 Bo BTOpom kaHane) dop-
MUPYETCH HanpsXXeHne TpeyronbHow Gpop-
Mbl, @ Ha BbIxoge IC1 - B KOHTPONILHOM TOY-
ke TP1 (TP2 IC2 Bo BTOpOM KaHane) - me-
aHap 4YactoTon okono 250 kIu. 3ByKoBOWN
curuan, noctynawowmii ¢ pasbema K1 ye-
pes pasgenuTtenbHbii kKoHaeHcaTop C1 Ha
6a3y TpaHsucTopa T1, npMBOAUT K NPONOpP-
umoHanbHomy (bnaropaps rnybokon mec-
THo OOC 4epes pesucTtop R4) nsamere-
HUWIO TOKa ero KonnekTopa. 310 nepepacn-
penenseT Toku 3apspa/paspsga C2 n tem
CaMblM U3MEHSIET ASINTENbHOCTb FEHEepUPY-
€MOro UMnynbca, T.e. OCyLeCTBASET -
HenHyio LLUMM. HanpsxeHnne npsMoyronb-

adx HOM GOpMbI Hepes pa3Ba3biBalo-
LM ABYXTAKTHbIV NOBTOPUTENb HA
TpaHsucTopax T5, T6 noctynaet
Ha MolHble MOIMM-knoun T8, T9
BbIXOAHOr0 Kackapa, CrnocobHble
KOMMYTUPOBAaTb 3HAYUTENbHbIE
TOKVM B HU3KOOMHOW (AUHaMukn 4
unmn 8 Om) Harpyske. BaxHo oTme-
TUTb, 4TO KNo4M T8 1 T9 Hukoraa
[axe Ha MFHOBEHWE He AOMXKHbI
ObITb OTKPbLITH OLHOBPEMEHHO,
MOCKO/bKY MNPV 3TOM BCNeACTBUe
«CKBO3HOr0» TOKa 3aKopadvBaeT-
cs1 610K NMTaHKS C BbITEKAIOLWUMU
nocneacTeMaIMKU neperpesa uam
[laxe BbIrOpaHus kak TPaH3MCTo-
poB, Tak 1 6noka nutanus. C gpy-
rOVi CTOPOHBI, T.H. «<MepTBas 30Ha»
- 3aJepxKa Mexay BbIKNoYeHeM
O[HOrO KJ04a W BKIIOYEHNEM BTO-
poro - pomkHa ObiTb Kak MOXHO
MeHbLUe, 4TOObl MUHUMK3MPOBATL
HeJIMHEeWHbIE NCKaXeHUs 3BYKOBO-
ro curHana. Eule napa npotnew -
MakcuMyMm 15-BonbTOBOE Hanpsi-
XeHvie nutaHus 555-11 He NO3BO-
NSeT Pa3BuUTb HA ee BbiXoe amn-
NUTYLY HANPSKEHUS, [OCTATOUHYIO
0N NpUeMNIEMO BbIXOAHOW MOLLL-
HOCTW, a cneumdunka BAX MOLLHbIX
MO TpaH3nCTOPOB COCTOUT B HE-
06X0AMMOCTY L7151 UX NMOJTHOMO OTKPLIBAHUS
noaayun Ha 3aTBOP HaMpsKeHus, Ha napy
[ecaTkoB BonbT 00/bLLIEro, YeM Hanpsxe-
HVWe Ha McToke. [lna X peLleHns BbIXOA-
HOW Kackaz, 3anuTaH OT MCTOYHMKA NOBbI-
LLIEHHOro Hanpsxexna 24 B, a ana ynpas-
neHusa 3atsopom T8 ncnonb3osaH Aonon-
HUTENbHBIV KITIOY Ha TPaHancTope T7 € KOH-
neHcatopom C9 BonbTopo6arky. Koraa
HanpsixeHvne Ha Bbixopne Gydepa T5, T6
paBHo +15 B, 70 T7 u T9 otkpeiThl, @ T8
3akpbiT 1 koHaeHcaTop C9 yepes amog
LLlotTkn D2 3apspxaetcs noytv 40 Hanps-
XeHus nuTanus 24 B. Bo BTopom nonyne-
puoge HanpsxeHue Ha Bbixode Oydepa
pasHo 0, T7 n T9 3akpbiBalOTCS, a8 MPUOTK-
pbiBaOLLMICS Yepesd uenoyky D2-R10-R11
TpaHaucTop T8 «noararmeaeT» NnoTeHumMan
HUXHeW no cxeme obknaaku C9 ot 0 B k
LUNHe NuTaHnsa +24 B, B pesynkTaTte Yero
NONOXMTESIbHOE HanpsXeHe Ha BepxHewn
obknasnke 6bICTpo 3anupaet guon D2 u
Harps>kKeHre KOHAEeHcaTopa OKasbiBaeTcs
NPUNOXEHHBIM Yepes
pesuctopsl R10 n R11
Mexpay 3aTBOPOM U UC-
Tokom T8, obecneyu-
Bas ero nojiHoe oTnu-
paHue. Llenouka
D1R12 npepotspalia-
€T YNOMSIHYTbI Bbille
«CKBO3HOW» TOK: Bnaro-
naps ToMmy, 4TOo eM-
KocTb 3atBopa T9 6Obl-
CTPO paspsixaeTcs Ye-
pes3 D1, a 3apsxaeTcs
HEMHOro MenneHHee
yepes R12, aT0T Tpax-
31CTOp 3akpbiBaeTcs
ObICTpee, YeM OTKpbI-
BaeTca T8, HO OTKpbI-
BaeTCa MepseHHee,
4yeMm 3akpbiBaeTcsd T8.
MaccuBHbIli PHY BTO-
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poro nopsaka Ha anemeHtax L1C12 nmeet
yacToTy cpe3sa 37 kI'y n He mponyckaeT B
Harpysky Hecyluee konebaHvue 4acToToM
250 «I'u, npepoTBpPALLAs N3MTy4EeHME MOMEX
akycTuyeckum kabenem. MuTtaHne ocyLue-
CTBNSIETCS MHTErpanbHbiM cTabunnsato-
pom IC3, a pene BpemeHun Ha TpaH3ncTope
T19 obecneunBaeT 3a4epXKy Noakoye-
HUS aKyCTUYECKMX CUCTEM MPU BKIOYEHUN
ycunuTens, NnpeaoTepaLLas Wenyky ot ne-
pexofHbIX NPoLeccoB. BeixogHas moLy-
HoCTb 6,3 BT, AYX 20 Iy ... 30 kly
(puc. 12), koadPpuumneHt rapmonmk 0,23%
(Ha puc. 13 oTobBpaxkeHbl rpadukmn «mcka-
XeHWS + WyMm»: BEpPXHSS KpuBas A0 GUnbT-
pa L1C12, HuxXHas - nocne), 4yBCTBUTEb-
HocTb 580 MB, BxogHOe conpoTtusnerve 11
kKOM, ypoBeHb COBCTBEHHbIX LLYMOB -69 Ab.
HanaxusaHne cBOANTCS K YCTAHOBKE TPUM-
vepamu P1, P2 Hannyywen cummetpun
3BYKOBOIO CUrHana Ha BbIXO4Ax ycunuTe-
na («Elektor» Ne1-2/2014, ¢.48-53 *).
To, yto KMOTI-noruky MOXHO 3acTa-
BUTb paboTaTb B pexunmMe NMHEeNRHOro ycu-
nutens, n3eectHo AasHo. Konnx Bentuu-
By nowen panbLie - oH cpopMupoBas He
NPOCTO YCUNWTE b, 8 ONepPaLMOHHbIA yCu-
nUTenb, N0 HEKOTOPBLIM XapaKTepUCTKam
He ycTynawoLmmn «Hacroawum» MMC OY.
B Ka4yecTBe «KMprMYmMKoB» cxeMbl NpUme-
HeHbl KMOIN uHeepTopbi-6ydpepsl UMC
CD4049UBE (ananor K561J1H2), kaxapli
13 KOTOpbIX NpeacTaenseT coboin (puc. 14)
p-KaHanbHbIA U N-KaHaNbHbIA MOJieBble
TPaH3UCTOPbI, COEANHEHHbIE 3aTBOPaMu
(Bx0p) 1 cTtokamu (Bbixos). Becero Tpeby-
etcq yeTwlpe koprnyca CD4049UBE -
U1...U4 (puc. 15), npuyem y U2 ocrasng-
0T HEMOJKJIIOHEHHBIM 3eMJITHON BbIBOA, a
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y U3 - BbiBOA, nuTaHus. BeiBoapl Tpex 3a-
napanneneHHbIx Bbixogos U2 coegnHSIoT ¢
BbIBOAOM nuTaHms U1, a BbIxod, 0OHOro ane-
mMeHTa U3 - ¢ 3emngHbim BoiBOgoM U1. B
pesynbTaTe «Ha TPAH3UMCTOPHOM» YPOBHE
nonyyaetcs cxema, n3obpaxeHHas Ha
puc.16 (He3apeliCTBOBAHHbIE 3/IEMEHTbI
OnyLLEHbI, p-KaHasbHble TPaH3UCTOPbl 060-
3HaYeHbl C KpyXoukamu nepep, 3aTBopa-
Mu). BxooHol kacka npeacrasnseT coboi
KOMMEMEeHTapHY0 napy COeAMHEHHbIX
«CMWHa K CNnHe» (CTOKM K cTokam) andde-
peHumanbHbix YMNT, nnasawollee nutaHne
MNCTOKOBBIX Liener KOTOPbIX OCYLLEeCTBASIOT
reHepartopsbl Toka. Ero koapduumneHT ycu-
nenusa coctasnset 25...30 ab, a BaxHon
BCMOMOraTenbHon QyHKLMen aBnsercs
npeo6pasoBaHve anddepeHunanbHOro
BXOAa B HECMMMETPUYHBIA C OGHOBPEMEH-
HbIM NoJasieHnemM cMHba3HOro BXOAHOro
HanpspkeHvs. BTopon kackan npeacTasis-
eT co00I ABYXTAKTHLIA yCUMUTENb Hanps-
XEHNSA, OXBAYEHHbIN BHELLUHel Leno4ykon
4acToTHOM KomneHcauum (56 Om + 150
nd), obecneumealolleli yCTOMYMBOCTb C
$a3osbIM 3anacom 50 aneKTprU4ecKnx rpa-
aycos npu 3amkHyTo OOC € eANHNYHBIM
ycunenvem. Ha puc. 17 nsobpaxerna A4X
nony4eHHoro OY ¢ pa3oMKHYTON neTneri
OC, 13 KOTOPOW BUAHO, 4TO KOSDDULMEHT
YCUNEeHUs Ha MOCTOSIHHOM TOKe JoCTuUraeT
67 ob, a yacTtoTa eAVHUYHOrO yCUneHus 2
Ml (aTo, kcTaTn, Bonblue, 4em y OY Tnuna
741). CKOpOCTb U3MEHEHUS BbIXOJHOIO Ha-
npsxenns pasHa 10 B/mke (puc. 18), Ha-
npsixeHne nutanus 5 B, notpebnsemsiii TOk
6,2 MA, AManasoH BbIXOAHOr0 HAMPSXXeHNs
0,5...4,5. He cnvwkom CyLeCTBEHHbIMMU
ans 60NbLUMHCTBA CNyYaeB He[oCcTaTkamu
OMMCAHHON CXeMbl BASIOTCS OTHOCUTE b~
HO HeBOosbLLION KOaDDULMEHT NofaBEHNS
CVHbA3HOro BXOAHOrO HanpskeHws 26 ab,
a Takxe He Rail-to-Rail pnanasoH BxogHo-
ro Hanpsxexnus 1,3...3,2 B («EDN»
November 18, 2013).

PaspaboTaHHbiii K. Hupacem noroa-
HbIi perucTparop 13mepseT TekyLune 3Ha-
YeHns BNaXHOCTW, aTMOChEpPHOro faerne-
HYSI M TeMMepaTypbl BO3AyXa, oTobpaxaeT
nx Ha XK gucnnee, XxpaHUT MeTeOfaHHbIe
BMeCTe C BpeMeHeM W JaTol C MHTepBa-
oM nsamepenuns ot 15 80 255 MUHYT B CO6-
CTBEHHOW NamsaTun, Npu NOAK/IOHEHUN Yye-
pe3 USB nepepaet paaHHble B MK ona mx
oTobpaxeHus B Buae rpacdumkoB nocpen-
CTBOM MONb30BaTENLCKOro MHTepdelica
nporpammbl Weather Logger (puc.19).
MpuHUMNManbHas cxema perucrparopa
nzobpaxeHa Ha puc.20. Fppom yCcTpoit-
CTBa §BNAeTCA MUKPOKOHTpOnnep
PIC18F2550 (IC1), BOKpYr KOTOpPOro Ccrpyn-
NMPOBaHbl 4acbl peajibHOro BpeMeHu
DS1337 (IC2), natunk Temnepatypbl LM92
(1C3), matyuk BnaxHoctn SHT11 (IC4),
fatymk atmochepHoro aasneHns MPX5100
(IC5), XK pucnneir 16x2 (LCD1) n unrer-
panbHbIii cTabunnsatop 7805 (1C6). Muk-
pokoHTposnnep IC1 Taktnupyetcs 20-mera-
repuoBbiM kBapuem XTAL1, ocHaweH 32 kb
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Mu. Yacel pe-
anbHOro Bpeme-
Hu IC2 cHabxe-
Hbl COGCTBEH-

HbIM KBapLem

XTAL1, aBTO-

HOMHbIM Hecne-

peboiiHbIM Nn-

TaHvem oT 9-
—> (LT BONbTOBOW Oa-
Taperikv BATT1
yepes napameT-
puyeckuii cTa-
6ununsatop
R10ZD1 Ha 5 B,
W nepenaioT aj-
pec v faHHble B
MWUKPOKOHTPOSI-
nep no 1C wuHe

GO

C NoaTsarvBeaio-
LMW PE3NCTO-
pamn R6...R8.

& HEHE I

Gain Magr udea {dE}
= 2 & £

)
=]

Qpamp Open Loop Galn

Ha a1y xe wuHy
rnepenaeT AaH-
Hble 1 undpo-
BOM AAT4YMK TEM-
nepatypsl IC3,
obecneynBaro-
WM TOYHOCTb
" He xyxe 0,33
°C. JaTtunk
BnaxHoctu 1C4
copepxur
BCTPOEHHBIN
KOHAEeHcaTop ¢
ON3NEeKTPUKOM
Ha OCHOBE Ha-
GyxatoLiero ot
Bnarn nonvme-
pa, Hanpsaxe-
HWe Ha KOTOPOM

1o’ * 1"

13
Pnc.17)

Frequency [Hz)

namepsdeTcs
BCTPOEHHBLIM
14-paspagHbim
AU wn yepes
[BYXMPOBOAHOMN
(SCK, DATA)
nocneposa-
TeNbHbIN NHTEp-
deiic ¢ noaTa-
rmBamoLWwmnm pe-
3nctopoM R9 un
nocne aBsToka-
NMBPOBKM Noja-
eTCsl B MUKPO-

i
&
i
i
'

Pnc.18]

dnaw-namstn, 2 k6 O3Y 1 256 Haint 3C-
N3y, USB 2.0 (go 12 Ml'w), 10-paspagHbiM
ALIM ¢ 13-kaHanbHbIM MyNBTUNNEKCOPOM,
4eTbipbMsi TAlMEPAMU U TPEMSI BHELLIHMMMU

KOHTpoOnnep
(RC1 n RC2
IC1). Aatuuk
IC5 Ha ocHoBe
nLe3opesunc-
TMUBHOTO
(MEMS) ane-
MeHTa C TOHKO-
NAEHOYHON Me-
Tannmsaumen GopmmnpyeT Ha CBOEM BbIXO-
Oe (BbiBOA, 1) aHanoroBoe HanpsxeHue
(NMponopumoHanbHoe aTMocPepHOMY AaB-
NeHunI0), KoTopoe nogaetcs Ha Bxog ALIM
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mukpokoHTponnepa IC1. C Bbixopos RAT,
RA2, RA3 MVUKPOKOHTpOASiep No AVHUAM
EN, R/W n RS nepepaet B XK gucnneu
nHMOPMALMIO O TeKyLLEeM BPEMEHU, TEM-
nepaType, AaBNEeHUN 1 BAAXHOCTU. KHOM-
kamn S1...S4 ycTaHasnAvBaioT Bpems n
OMOPHBIV YpOBEHb AaBneHns. ns pabotol
¢ MK cHavana Heo6x0AMMO ckayaTb C cait-
Ta Microchip n npounHcTannuposate USB
apavisep ons PIC18F2550. Mocne atoro

= | - MOXHO MOAKMI4NTL pernctpaTop K USB
..-" i e : noprty MK, 3anyctnte nporpammy Weathfzr
E i S = : Logger n nccnenosate rpadukm. hex-daiin
0 2 | e —— MPOLLUMBKN MUKPOKOHTPOIIEPa N UCTIONHS-
embli pann GUI nporpammel Weather
Logger BMeCTe C UCXOOHBIMU NPOrpaMm-
HbIMW KOAAMM AOCTYMHbI B rar-apxuee pas-
,-’ mepom 1,45 MB no appecy http://
- www.efymag.com/admin/issuepdf/
Weather%20logger.rar. BropuyHas o06mMOT-
F _i Ka ceTeBOro TpaHcgopmartopa X1 ponxHa
& | ObITb paccynTaHa Ha 9 B npwu Toke no 500
Pnc.19) WA («Electronics For You Plus» Ne1/2014,
c.91-93 *).
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l
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OnpepenuTenb BbIBOJOB M OCHOBHbBIX
napamMeTpoB TPaH3MCTOPOB M AUOAOB,
npeanoxeHHblit B. TnubuHoit n A, Mert-
POBBIM, B MOJIHOCTHIO aBTOMATUHECKOM pe-

Tagancal

BOPOM C MHAOYLMPOBAHHbLIM UM BCTPOEH-
HbIM KaHanom, nonesele jfet, anoabl LLoT-
TKW 1 T.4.), @ TaKkke U3mMepuTb Takue ero
napameTpbl Kak Ha4anbHbI TOK, h213 (o
25000) npu Tpex 3HayYeHusix Toka 6asbl
0,02, 0,1n 1 MA, NpsMoe HanpsxeHve npm

u-wnn
dlﬂ o

oTtobpaxeHa B Tabsmmue 1. Hanpumep, Ha
nepBOM TakTe B NPeAnonoXeHun, 4yTo 6asa
N-p-n TPaH3MCTOPa NOAKIOHEHA K 3aXNMY
XS1, konnektop Kk XS2, amuttep Kk XS3,
MUWKPOKOHTPONEP OTKpbIBaET ko4m VT2.1
1 VT3.2, nogknioyas KonnekTop K WuHe nu-

Coctaanue 1 _CocroRme 2 COCTORAmE 1 CocToanue 4 Coc1oarm: 5 | Boctanna §
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-E-:wu MDD — ————— ks DC| SE 5 % vios -
65 L+ 5 _VSIT GTED l 7 ME : 5:“ WawTis wirawmis
100 mEx : L _L4T€I' L2 Ui
xE3IB™ RATBIx 22 wen e
EME!EE e == - R e ¥ | i) - ] JRriam we; t
= R0 < Ch _1CB A -
se - 2Tt 220 WK % T 4T M x Wi &1V
—— 6318 - xE3D 7y Uawts opesusg L
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XVMe no3BonseT naeHTmdnumMpoBaTtb Bel-  Toke gnoga 5 mMA, 50 mA, 0,1 An 2,5 A. TaHua +5B ui g -
BoAbl (6a3a, KoNnekTop, aMUTTEP, 3aTBOP, OcHoBy cxeMmbl (puc.21) cocTaBnsieT Muk- (B Tabnuue aj _’_[:_l_\—{:! ¢
CTOK, UCTOK, aHOA, Katop), onpeaenuTs Tin pokoHTponnep DD1 n kmoun VT1...VT5. OH 00603Ha- n ' -
TpaH3ucTopa unun amopa (6unonspHeii n-  CHavana MaeHTUPUUMPYIOTCSH BbIBOALI M YeH kak B - 5 Bee z
p-n, p-n-p, NONEBOV C M30NNMPOBAHHLIM 3aT-  TWUN TpaH3ucTopa. Jlornka a1oro pexvMa  BbICOKU I EME!EE _!f
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YPOBEHb), a aMUTTEP Hepes pesu-
cTop-ceHcop Toka R12 Ha 3emnio
(B Tabnuue - H, T.e. HU3KNIA ypo-
BeHb). B npennonaraemoit 6a3o-
BoW Lenu (XS1) oba knoya VT1.1
VT1.2 3aKpbiThl M OHA HAaxoaMTCA
B BbICOKOMMMNEAAHCHOM COCTOS-
HUK (B Tabnuue oHO 0603HAYEHO
Kak Z). Yepes peanctop R7 Muk-
pOKOHTponNiep dbopMupyeT Hapa-
cTaloLuii nepenag, HanpsxeHns B
npennonaraemoi 6a3oBoli Lenu
(XS1), cooTBeTCTBYIOWMIA TOKY
6a3bl 20 MKA, ¥ ecnu Npy 3TOM TPaH3MC-
TOpP OTKPbLIBAETCS, TO €ro TOK 3MUTTEepa co-
3paeT Ha peauctope R12 nmnynsc Hanps-
xeHus 6onee 0,5 B (puc.22), koTopelii OT-
cnexvisaetcs no sxogy ADCO 10-paspsa-
HbiM AL 1 no3BonseT MUKPOKOHTpONIe-
py caoenaTb BbIBOA O TOM, YTO NpPeanono-
XEeHWe No naeHTUdMKaummn BbIBOLOB M TUMNa
TpaH3uncTopa BepHbl. Ecnv xe nmnynsca Ha
R12 He GyneT, TO NpeanonoxeHne oTeep-
raeTcs U aHanuMaupyeTtcs aTan 2, ... U T.4.
BMJIOTb A0 3Tana 12, ecnm Ha Kakom-To
60s1ee paHHeM TPaAH3UCTOP He ONpeaenT-
csi. Ecnu TpaHsmcTop 6unonspHbii, To Ans
Bbl4MCNeHnsa koadduumeHTa nepenaym
Toka h213 MUKPOKOHTPONNEP KpaTKoBpe-
MEHHO oTKpbIBaeT koY VT5.2, nogknoya-
owmin R13 napannensHo R12, n nsmepset
«npocaxeHHoe» Hanpsaxeune Uh213
(puc.22R), Ha OCHOBaAHUW KOTOPOIO BbI4MC-
naeT 3HavyeHne h213. PedynbTaThl BLIBOOAT-
ca Ha XK gucnneit HG1 (2 ctpoku no 16
3HakoB - puc.23). Knonkavm SB1 n SB2
BbIMOJIHAETCH COOTBETCTBYIOLEE MACLUTa-
GupoeaHue Tokos 6asbl. MNMutaHne npnbo-
pa OCYLLECTBIINETCS OT TPEX SNIEMEHTOB TU-

Pnc.23]

nopasmepa AAA obLunM HanpsbkeHnem 3,6
B yepes nHTerpanbHblii npeobpasosaTesns
DA1, noTpebnsemblil TOK B pexunme 0xu-
naHus 30 MA, npu TeCTMpoBaHUK - He 6o-
nee 220 MA. hex-dpain NpoLIMBKN MUKPO-
KOHTpOsiepa BMeCTe C MCXOAHbIM Mpo-
rpamMmMHbiM Kopom Tranzistor2.c n daiinom
neyatHow nnatel AN Sprint Layout 5 goctyn-
Hbl B apxuse pa3mepom 149 KB no agpecy
ftp://ftp.radio.ru/pub/
2013/12/tester.zip («Pa-
ano» Ne12/2013, c.15-

" > ~

D AWD KECT
umnnorpada Habmopate AYX bunbTpos,
ycunutenen, cmecutenein n 1.4. PobepT
Pupa ocosHas, 4TO KynuTb PUPMEHHbIV
cun-reHepatop Agilent 3a $10000 Hukor-
[a He OTBAXWTCS!, PeLLnSi CKOHCTPYMPOBaTb
ero cam, n ynoxuncs B $75, 4to nog, cuny
niobomy paguoniobutenio. Ana sapatoie-
ro reHepaTopa oH Beibpan cneuyannsnpo-
BaHHyto UMC MC1648, paspaboTaHHyio
dupmori Motorola ewe B 70-x rogax npo-
LUNOro BeKa, HO 0 CUX MOP CEepUiAiHO Npo-
13soaMmyto nog, HazsaHmem MC100EL 1648
$upmori ON Semiconductor. 13 ee cxe-
Mbl puc.24 BUOHO, 4TO COBCTBEHHO reHe-
pUpYyoLWMMN SBASIOTCA TpaH3ucTopsl Q6,
Q7, oxBayeHHble NONOXUTENbHON 06paT-
HOW CBSI3bIO - coeAnHeHnem 6a3bl Q6 ¢
konnektopom Q7. Nanee cnenyiot 6ydep-
HbIl ycunuTesb Ha TpaHanctopax Q4, Q3,
Q2 1 BLIXOAHOW 3MUTTEPHBIN NOBTOPUTEND
Q1, obecnevneaiow i nuraHne 50-omMHo-
ro kabens. Q5 v D1 popmupyioT uens APY,

HE |

19 ).
PapnoyactoTHble

reHepaTopbl Kavato-

LLleCs YacToThl (MHa-

ye - CBUMN-TreHepaTo-

pbl) O4eHb yAOOHbI
019 HanaxuBaHus
BCEBO3MOXHbIX 6J10-
KOB pagpuoannaparty-
pbl, MOCKOJIbKY NO3BO-

JIAI0T ONepaTnuBHO B
peanbHOM BpeMeHu (a
He «Mo To4YKam» BPy4-
HYI0) Ha 3KpaHe oc-

Pnc.2u
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BCTPEYHO

200 [ ] BKJIIOYEHHbIX Tasanuall2)
Mo Ta=25 < BAPMKANOB | gurup | 2-44H: | %7uH | Bend3 | 5-10MHz | 12uH
. 300 ] 1=1MHz — vD-1, VD-2 - -
=3 P, P, ’ Bard z A-54N 2l Rand A E-10MNHr 4T ukl
= 200 el ™mna MV1404
w @ard s |12- MM [ 22uH | Bondd [ 43-BOMH7 | 013uH
2 ‘\\ (oHM BbINON-
Z 00k My1405 et HeHbl no Tex- | Bard | 20-424aH: [ 252 uH [ Ban2d [€0-120MH: | &5 M
E B WHDS_:: :;b\\"h- HONOTrUU TU- | BardT |30 +345H |37 yH | Band 10 |93 150 MHz | AnH
T N W O
= T W nep-pe3koro
E 30 _ M1alq ““\ \\\\ p-n nepexoja v Mo-  HOCTM kaTywexk L1...L10 ansa kaxagoro ana-
g 50 \ 9TOMYy MO JaTtalwuTy  nasoHa npueefeHbl B Tabaunye 2. bnaro-
i My L obecneunBaloT Npu 5-  papsi ToMy, 4TO BTOPas CEKLMS CriapeHHo-
:_':._ 20 '\\:-..,h:-.... KpaTHOM M3MeHeHuMn 1o nepeknoyatens S1B ogHoBpemeHHO C
] 06paTHOro Hanpsixe-  BbIOOPOM YACTOTHOro nogavanasoHa (S1A)
10 Husic 2 B no 10 B 60-  koppektupyeT nopor APY (AGC Set Point),
nee yem 10-kpaTHoe  HeCTabWUNILHOCTb aMMNAUTYAbl BbIXOLHOTO
I 1 F K| 4 13 B T b g 1L yMeHblUeHWe eMKOCTM  HanpshkeHus B ananasoHe ot 2 oo 80 My,

Pnc.2

Vp. REVERSE VOLTAGE (VOLTS

co 120 n® oo 8 nd -
puc.26). NepecTtpoi-

He npesblwaeT =0,1 b, a ot 70 go 180
My coctaengset 0,7 5. SMuUTTEpHbLIE MO-
BTOpPUTENM Ha TpaH3ucTtopax Q1...Q3 u

. A 5 2 e ., == e VIMC YBY MMIC 1 una Gali-55 (npowa-
A Irm 1 o e . .
wic oap 51T . bl = o ' O e e BOACTBA KoMnaHum Mini-Circuits) passsiabl-
R B I ~n o e e - ] {:{:J BAIOT 3aJalOLLMil reHepaTop OT Harpysku
o bIE ' L= 0 | TRy 1 06ecneymBaloT HanpsKeHe aMnanTyaoun
I8 o ase 15 104 By 6 é % = Bt 2B o7 nuka 4O NMKa Ha 50-0MHOI Harpys-
' ' —_ Ke. Ha puc.27 npuseneHa cxema BbIXO[-
- : v g L EEE!EE HOro atteHartopa ¢ warom 3 a6 ot 0 go -
FF ATTEMMTOR 39 nb. Cxema nnatel popmumpoBaTens yn-
PaBnSIOLLErO HAMPsXXeHNs Vi nokasaHa Ha
- -l o= v,
Ci, 8 T1Lmoe Ly Wbt Bia Sueep rr:j—m.—-, ey
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KoTopasi cTabunuanpyeT reHepaumio npu
MN3MEHeHNM 4acToThl. 4acToTo3a4atoWwni
LC koHTyp nopkmoyaeTcs K Beiogam 10 n
12, T.e. Mexay Konnektopom n 6asoi Q7.
Nmnnementauma MC1648 B cxemy nnatbl
'YH cBun-reHepaTtopa noka3aHa Ha
puc.25 (cm. c. 33). 3pecb napannenbHbIi
4yacToTo3ajaloLWwnii KOHTYP 06pasyioT Ma-
rasuH naagyktusHocter L1...L10 n napa

Pnc.28

Ky 4actoTbl oT 2 My, go 180 MI'y Ha pecs-
TV nogpvanasoHax ¢ 25%-HbiM nepekpbl-
Tnem obecneumBaeT nepekioyatens S1A,
a BHYTPU KaX/40ro nogavanasoHa kadaHve
4acTOTbl OCYLLLECTBASETCH HanpsxkeHnem
nunoobpasHoii dopmel Vi, koTopoe dop-
MUPYeTCs NaaTon ynpaeneHus (ee cxemy
paccMoTpuM HUXe) u yepes pesuctop R12
npuknaaeiBaeTcs k Bapukanam. MHaykTvB-

1900 pf

Eoop-a

1888 pr

Pnc.29)
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puc.28. CoOGCTBEHHO BbICOKONNHENHYIO
«MUAy» OTPULATENBHON NonspHOCTU dop-
MUpYeT reHepaTop TOKa Ha TpaH3ucTope
Q2, 3apaxatowumin koHaeHcatop C2, Hanps-
XeHve Ha KOTOpoM nosTopsieT Bydep Ha

I —
b T

Sl v R

.
T

Pl v R 1T e B

QY IC1b. Kowm-
napatop Ha QY
IC1c no poctu-
XEHUW YPOBHS
-5 B 4epes
TpaH3ncTop-
HbI Koy Q1
BbICTPO paspsi-
xaet C2, Haun-
Hasl HOBbIV Me-
puoa, «nunbl».
YacTtoTy no-
BTOPEHUS (KOr-
na S4 3amk-
HYT) B npepge-
nax ot 10 no
100 My, MOXHO
perynuposaTtb
nepemMeHHbIM
pe3ncTopom
P1, a paambl-
KaHune S4
BK/IlO4aeT pe-
XUM MenneH-
HOW NWnbI C Ne-
puogom 20 ce-
KyHA. WHBep-
Top IC1d dop-
MUpyeT nuno-
obpasHoe Ha-
npsbxeHve no-
JNIOXUTENbHOMN
nonspHocTn, kotopoe vyepe3 R12 n BNC-
pa3beM MOXHO nofaTth Ha BxoA X (BHeLU-
Hell rOpU3OHTaNnbHOM pa3BepTku) OCLMA-
norpada. Yepes kanubpatop R13H2R32 n
6ydepHbIii nosToputens IC1a nuna amnnm-

Frosva e rﬂ'q‘.w‘!t-rr

N, LM lmlu of PEamhaall
G e

Tynoi 2,35 B noctynaet Ha rpybsbiii (S3) n
nnaeHbli (P7) perynaropbl WMPUHbLI ava-
nasoHa «ka4yaHus» 4acToTbl. BydepHbii
yeunutens Ha OY IC2d okoH4aTensHo ¢pop-
MUpyeT ynpaensioLiee Hanpspkenve Vi, no-
nasaemoe Ha nnaty 'YH (puc.25). B Hnx-
HeM nonoxexnun CW nepeknioyatens S3
nnMnoobpasHoe HanpsXxeHne OTKIHYEHO, a
4acTOTy reHepaLuy MOXHO B npepenax
BbIOPAHHOro nogananas3oHa nepecrpau-
BaTb BPYYHYIO - rpybo peauctopom P5 un
TOYHO pe3ncTtopom P4. mu xe perynmpy-
I0T 1 CPEAHIO0 YacTOoTy Ananas3oHa «kava-
HVS» B OCTaslbHbIX NonoxeHusax S3. Kowm-
napatop IC2a cneguT 3a BbIXOAOM NUIIO-
00pasHoOro HanpsxeHns 3a A0NyCcTVMble
npenensl U curHanuavpyeT 06 3TOM no-
cpencTBOM kpacHoro ceetoguoga D3. Yro-
Obl Ha aKkpaHe ocumnnorpada HabnoaaTs
nccnepyemyto AYX He B BUAe pagnmounm-
nynbca, a B BUAE JIMHUW, MeXY BbIXOLOM
NCCneayemoro yCTponcTaa v BXogom Y oc-
umnnorpada HeoOxoAMMO BKIIIOUNTbL NPO6-
HUK-AEeMOoAyNsTop, CXema KOTOporo n3ob-
paxeHa Ha puc.29. bnok nuTaHus BbInon-
HeH no TMnoBol cxeme puc.30 Ha nHTer-
panbHbIx cTabunuaatopax («Nuts and Volts»
Ne12/2013, ¢.28-37).

W3mepuTenb eMKOCTH C BbICOKMM pas-
pewennem Mapeka (SQ7HJB) nossons-
eT uamepatb emkoctb oT 0 nd po 50
mMk®P ¢ auckpetHocTbio 0,01 nd u BbiCO-
Kok To4yHocTbio 0,02 nd B pexume u3-
mepeHus «n®» u +/-1 nocnepHuit 3HaK B
pexumax «H®» u «Mmk®». MpuHUMN ero
paboThbl 3aKMI04AETCS B MU3BMEPEHUN Nepu-
ofa konebaHus reHepartopa, rae B 4acTo-
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TO3a[aI0LLYI0 LieMnb BKOYEH M3MepseMbilit
KOHAEHCaTop 1 NepecyeTa Nepuoaa B em-
KOCTb C MOMOLLIbIO MuKponpoueccopa. Cxe-
mMa npubopa nocTpoeHa Ha O[AHOM
PIC16F628 (puc.31) n nByxctpoyHom 16-
3HakoBoM XKW, roe Tpu pesuctopa no 1k5
coeavHeHHble € BbiBOgOM RA2 npouecco-
pa 3apaloT ypoBHM cpabaTbiBaHMst KOMNa-
patopa Comp1. MocTosHHbIM pe3ucTtop 10
kOm B uenn OC komnapaTopa AO0KeH
BbITb TOYHOCTBIO 1 %. MepeMeHHbIM pe3u-
ctopom 10 KOM ycTaHaBNMBAIOT HEOBXOAM-
MYIO KOHTPACTHOCTb aucnnes. Hactpoika
npubopa o4eHb NpocTa. MNocne MoHTaxa u
nepBOro BKNOYeHWs aucnner nokaxet 270
n®d + C moHTaxa - Bcero okono 320 nd.
HaxaB kHonky kanubposku «Zero/Cal» no-
Ny4nm Ha gucnnee «0» M HeCKONbKO CO-
Toix NP. Mprbop roToB K U3MEPEHUSM.
Ecnun HaxaTb 1 yaepxuBaTb KHOMKY «Zero/
Cal» 6onee 3 cek, BKNOUNTCS PEXVM aB-
TOKasIMOPOBKU, NMPU KOTOPOM npubop He
6yneT pukcmporaTtb coThle 4oan NdP. 1ot
pexvm yaobeH Ais U3MepeHns eMKoCcTewn
6onbwmx 100...1000 nd. 3TOT NPOEKT OT-
KPbITbIV 1 eMy MocBsLweHa cTpaHuyka http:/
/www.romanblack.com/onesec/
CapMeter.htm, Tam e MOXHO ckayaTtb u
HEX-dann npowmnsku kKoHTponnepa: http:/
/www.romanblack.com/onesec/
CapMeter.hex. MoHTax nprbopa nokasaH
Ha puc.32, a BHeWHUA BUg - Ha puc.33
(«Swiat Radio», Ne2/2014, ¢.52 *).
MoHuTOop curHana (M3MepuUTenbHbI
AeNuTenb) nepepaTynka MOLLHOCTbIO A0
1500 Bt Bapa Konknoy (K1LC) nossons-
€T KOHTPO/IMPOBATb €ro Ka4yecTBo MyTem
N3MepeHns 4acToTbl, UCCNeaoBaHns Gop-
MbI M CNIEKTPa CurHana ¢ NoMOLLbIO OCLMA-
norpada u cnektporpada, namepeHus
MOLLHOCTU 1 AMHAMUYECKUX XapakTepuc-
TuK. Ero cxema (puc.34) coctont 13 Bxoa-
HOro pasbema J1, K KOTopoMy nogknoya-
eTCs BbIXOA, MepefaTymka uiam TpaHcuee-
pa, BbIXOOHOrO pasbema J2, K KOTopomy
NoAK/IIOYAETCs Harpy3ka Un CornacoBaH-
Has aHTeHHa. 3TV pa3beMbl CoeanHeHbl 50-
OMHOW MONOCKOBOM NNHWEN, OT KOTOPOWA
naeTt OTBETBNEHME HA U3MepUTEeNbHbIN
BbIx0A, J3, KyAa nocrtynaeT 4acTb CUrHana
nepeparyunka ¢ 3aryxaHuem -60 gb. 9tot
[envitenb COCTOUT U3 ABYX CTyneHew. Nep-
Basi - eMKOCTHOW aenutens C1C2 Ha -38 ab,
rae C1 KOHCTPYKTVBHbIMA KOHOEHCATOP 13
CTeknoTekcTonmTa emkocTbio 8 Nd. Bropas
CTyneHb - pe3unctueHasa u3 R1R2 Ha -22 gb.
Mpw aTOM B NpoLecce HaCTPONKN HOMUHAN
R1 noabupaloT Ao nonyyeHus pesynbTupy-
lowero 3aTyxanus B -60 a6. B Tabsmye 3
nokasaHbl YPOBHW MOLLHOCTU W Hanpsike-
HMa Ha Harpyske 50 OM Ha uamepuTenb-
HOM BbIxoge J3 npu nopaye Ha J1 BY mowwu-
HocTm ot 10 no 1500 BT B ananasoxe 1,8-
30 MIu. KoHCTpyKumns 1 pasmepel (B A1ON-
Max) Nona0CKOBOM NHMKM 1 C1 nokasaHbl Ha
puc.35. JTOT y3en coctouTt U3 6a30BoN
nnatbl U3 OAHOCTOPOHHEro GONbrpPoBaH-
HOr0 TEKCTONNTA, B KOPOTKMX KOHLLAX KO-
TOPOro caenaHbl OTBEPCTUS ANS NPOBOA-
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HUKOB, COEAVMHSIIOLLNX pa3beMbl C MOOC-
KOBOW NNHWEN, a B LEeHTpe - Ang NnpoBoaa
oT BTOpOI 06knapkn C1 k R1C2. MNnarta

Pnc.33

BTOpOW 06KNnaaky C1 nomeHblLe pa3mepom
13 Toro xe Tekcronuta. (OT pegakTopa: K
COXaneHwio, aBTop He yKa3as TONLUUHY NC-
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M10J1b3YemMoro TekCTo-
JmTa, no rponopLmsm
Ha puUCyHKe, Moxoxe,
YTO ero TOALLMHA OKO-
710 3 mm). Monocko-
Basi IMHWS BbIMNOSHE-
Ha U3 IMCTOBOM Meay TONLLMHOM 0KoJ10 0,2-
0,3 mm no pasmepam Ha puc.35. Bee tpu
4acTW 3TOM KOHCTPYKLMWU CKIEenBaioTCs
BMeCTE 3MOKCUAHOW CMOJIOM B HEBOMbLUMX
KoNiMyecTBax B TOPLAX MiaThl KOHAEHCATO-
pa. KOHCTpyKUMS M3MepuTensHOro aenu-
Tens nokasaHa Ha puc.36, roe BUgHo, 4To
MasiocurHanbHas 4acTb OTAefeHa OT no-
NIOCKOBOM vHUK 1 pasbemos J1, J2 anio-
MWHVEBOW NeperopoaKkoi, a BCst KOHCTPYK-
ums cobpaHa B anlOMWHWEBOM KOpnyce.
BrewHnii Bua npmubopa npeacTaBieH Ha
pnc.37 («QST» Ne1/2014, ¢.58-59).
ManowymMsmii aHTEeHHbI YCUNUTENb
C BbICOKMM AMHAMMYECKUM ANana3soHOM
Kpuctoda KyHue (DK6ED) npepgHasHa-
YeH ANs KOMMeHcauuu notepb B Mano-
raGapuTHbIX NPUEMHbIX aHTEHHAX HU3KO-
4acCTOTHLIX AMaNa3oHOB, Takoi, Hanpu-
Mep, Kak OCTpOHanpaB/ieHHas aHTeHHa

Pnc.37
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DKG6ED, onucaHHasi B «<Pagnoxo66u» Ne6/
2013 ¢.39-42. Ycunutenb npeacrtasnset
€060 KOHTPTAKTOBYIO CXEMY M3 ABYX UAEH-
TUYHBIX ycunutenein HopToHa, xopoLlo 13-
BECTHbIX eLle ¢ 70-x rogoB NpoLunoro cTo-
netus (www.google.com/patents/
US3891934 > Download PDF). HopToHoB-
CKMIn ycunutenb (puc.38) npepcrasnset
€060 0AHOKACKAHbIV YyCUAUTENb MO CXe-

Pnc.36

Me ¢ obLei 6a3ol, nHaykTmeHon OOC n
aBTOTPaHCHOPMATOPHOWN YCTAaHOBKOW Bbl-
XOLOHOro conpoTuBrieHns. Koapduument
yCuneHus Takoro kackaga onpepensercs
OTHOLLEHNEM KOAN4eCTBa BUTKOB CEKLMI
«b» Kk «c» TpaHchopmartopa T1. B rabmye
4 npepcTaBneHbl KOIMYECTBa BUTKOB Cek-
unii T1 1 COOTBETCTBYIOLLLEE YCUNIEHME NPpK
YCNOBWM NOMyYeHUsi yCTolumnBol paboThbl
Np¥ BXOAHOM U1 BbIXOLHOM COMNPOTUBIIEHN-

ax 50 Owm.

AsTOp OCTa- Tasanualiy
HOBUJICA HA | Konuuectso BUTKOB |Youne-
BapuaHTe U3- | tpancgopmatopa T1 | hue,
FOTOBNEHUS | T13 [ T1-b | T1c | AP
T1=1+11+4 1 1 5 6.0
BWTKA U yCu-

nexHun 12 ob. ! 5 3 9.5
Cpepnee | ! 1 4 | 120
ycunenue 1 19 5 | 140
66110 BbIGPa- 1 29 6 | 156
HO Ans TOro, 1 41 7 | 16,9
4TOObI 1306e-

XaTb neperpyskn yCuamMTens: MOLLHbIMU
BHeAMana3oHHLIMW CUrHanamm, Hanpumep,
pafunoBeLLaTesibHbIMU CTaHUMSMU CpeliHe-
BOJIHOBOr0 AnanasoHa. MHayktneHocTb L3
npeAHa3HaveHa Ans ycTpaHeHUs CaMmoBO3-
OyxaeHus Ha BY v npeacrasnset coboi
deppuToByI0 BYCUHKY, OAETYIO Ha BbIBOS,
konnektopa VT1. B nutepatype BCTpeya-
eTca uHdopmMaLums, YTo AN Takoro yeum-
Tensa B gnanasoHe 160 meTpoB To4ka ne-
peceyeHns TpeTbero nopsaka no Bxomy
11P3>35 pbMm. Ona nonyyeHns cyMMapHoO-
ro ycuneuus 24 b asTop pewwwvn coegu-
HUTb ABa TakMx yeunuTens npoTneodasHo
Mo TaK Ha3bIBAEMOWN KOHTPTAKTOBOM CXeme,
KoTopasi u3obpaxeHa Ha puc.39. MepBuy-
Has o6MOTKa BXOAHOro TpaHchopmaTtopa
TO1 3a3emneHa Tonbko no BY. Takum 06-
pa3om ¢ KoHTakTa Uant oprannsosaHa no-
JAaya NoCTOSIHHOrO HaMNPsKeHUs, ecnu aTo
Heobx0aMMO, K aHTeHHe. TpaHcdopmaTo-
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we. (OT pegakTopa: cnenyet 06paTnTs BHU-
MaHue, YTO ycuieHne aBTopCcKoro yeumre-
7151 Kak MUHUMYM Ha 5-6 b 6onblue, a ka-
JmbpoBka S-MEeTPOB TPaHCUBEPOB HE M0-
3BOJISIET MPOBOANTL KOPPEKTHBIE M3Mepe-
HUWSI, T.e. 3aperncTpupoBaHHasl pasHuua B
2 6anna He 03Ha4aeT pa3nHnuy B 12 4b, kak
npaswno, ato 6-8 ab, nosTomy ycunutenn,
cKopee BCero, rokasann 0A1HaKoBble pe-

T B Sacions

| - Eurrm
Full-Bips
LUt
INIA

pel T1 (pnc.38) n TO1, TO2 (puc.39) Ha-
MOTaHbl Ha BUMHOKYNAPHbIX PeppUTOBbIX
ceplevHnkax BN73-202. Y T1 o6moTka «a»
copepxuT 1 BUTOK, «b» - 11 BUTKOB, «C» - 4
BuTKa, @ TO1 1 TO2 HamaTkIBatoTCs Budu-
NApHO ABYMS nposBofamu no 11 suTkos. Bee
TpaHchOopMaTopbl MOXHO HaMaTbIBATb MPO-
sogom MN3B guamerpom 0,1...0,2 mMm.
Opoccenun L1 n L2 ctaHpapTHbIe, HO Y HUX
He [OMKHO ObiTb MOCNefoBaTeNbHbIX Napa-
3UTHbIX PE30HAHCOB B Npefenax obuTens-
CKMX OManas3oHoB, MO KpariHewh mepe - B
npepenax paboyero avanasoHa UCrosb3y-
€MOW aHTeHHbl. TexHonorus Hamotku T1
NOHSATHA U3 puc.40, BaXHO NepBOV Hama-
TbiBaTb 0OMOTKY «a@», 3aTeM «b» 1 «C». [lng
obecneyeHva NpUEMIEMON CUMMETPUU
KaHanoB KOHTPTAKTOBOr0 yCUnUTens Bce
pPe3nCTopbI AOIKHBI ObITb OAHONPOLEHTHBbI-
MU, @ TPaH3MUCTOPbl KaxAoro kaHana
MMEeTb, MO KparHen mepe, 0AMHAKOBOE yCu-
NeHve no Toky. MoHTax ycunutens asTop
BbIMOJIHUA HABECHBIM Ha MeAHON nnactu-
He Kak nokasaHo Ha puc.41, pasgenus kac-
KaAbl 9KpaHOM 13 GONLrMPOBAHHOIO CTeK-
notekcronuta. Hactporika cBogmTCs K yc-
TaHoBKe C nomoubto R1 notpebnsemoro
TOKa KaxablM KaHasnoM no 15-16 MA (KOHT-
ponmpyeTcs No NafeHnIo HanpsXeHWs Ha
R5) npu koTopoMm obecneynBaioTcs onTu-
MaJsibHOe yCuneHve 1 AuHammyeckuin ana-
MasoH, a TPaH3NCTOPSI eLLle He TpebyioT pa-
OMaTopoB. ABTOP CPaBHWI CBOW yCUAUTENb
C COBPEMEHHbIM KOHTPTaKOBbIM r1bpua-
HbiM ycunutenem R2005200P12 Ha GaAs
TpaH3ucTopax ¢ paboyeli nonocow ot 5 0o
200 Mluy o¢upmer RFMD (http://
www.rfmd.com/CS/Documents/
R2005200P12DS.pdf). ABTOpCKUI yCUIu-
TeNb C NOAK/IOYEHHOW aHTEHHON LyMen B
TpaHcuBepe Ha 160 meTpax ¢ ypoBHeM S7,
a R2005200P12 - ¢ S5. Ha 10 meTtpax
R2005200P12 wymen 3HauMTeNbHO 60Mb-

EE Papunoxo6bu 1/2014



3ynbTaTthl No wymam Ha 160 m). B xope aTto-
ro aKcnepvmMeHTa aBTop ybeamncs, 4To
ycunutens HoptoHa 40-netHet AaBHOCTU
[0 cux nop paboTaeT 1 He OTCTaeT OT HO-
BbIX KOMMNEKTYoLWnX («Funkamateur» Ne1/
2014, ¢.52-53).

He nmes pocTaTto4HOro npocTpaHcTea
BO3/le 3aropogHOro Aoma AN pasmelle-
HMS NPOTMBOBECOB YETBEPTbBONHOBOIO
BepTukana ang 40-meTpoBoro AnanasoHa,
AxoH MopTion (W6NBC) paspabortan
KOHCTPYKLIMIO YKOPOYEHHOr0 BepTuKasb-
HOro AMMONS, YCUNEHNe KOTOPOro BCero
Ha 0,5 b MeHbLUe YeM y NONHOPa3MepHO-
ro 4eTBEPTLBONHOBOIO pagvana npu oau-
HaKOBbIX Yyriax WU3Jy4eHns K ropu3oHTY.
Mpwv 3TOM BEPXHIOIO YaCTb AMNONsA [KOH He
yKOpa4vBas, a B HUXHeN 4acTu YyCTaHOBUI
YKOPA4MBAIOLLLYIO KaTYLLKY, pacciMTas pas-
Mepbl BCEro AUnons, YyKOPO4EHHOW 4acTu
1 kaTywwkwu B nporpamme EZNEC ¢ ycnosu-

eM MoNy4eHNs: MakCUManbHOr0 YyCUNIEHUS.
CornacHo pacyeTam aBTOp CO34a KOHCT-
PYKLMIO @HTEHHbI, NOKa3aHHYI0 Ha puc.42,
rae BEepXHHs 4acTb AMNONS COCToMT mn3 9
TeNeCKONMYeCKUX antoMUHUEBLIX CEKLUN
obwelt pnvHoin 33,3 dyTa (1 oyt = 0,3048
mMeTpa). Huxe naget BcTaBka U3 CTEKJI0BO-
NOKOHHOW TpYObl, Ha KOTOPOW pasmMeLleHa
YONMHAIOWAN KaTywka, coctoawas u3 8
BMTKOB AvameTpom 12 gionmos (1 gorim =
2,54 cm) n warom 3 glonmMa n3 MegHom namn
aniomMuHneBoin Tpybku gnametpom 0,25
arorima. lanee HUXHAS YyacTb AMnons 3a-
KaH4MBaeTCs ABYMS CEKLUMAMU anioMUHU-
eBbIx TPy6. O6Las AnvMHa HUXHel nono-
BUHbI gunons 11,1 ¢pyTta. B camom HU3y K
anomMrHueBoi Tpybe NoACTbIKOBaHA M30-
NALUMOHHAs CTEKI0BOSIOKOHHAs TpyOKa ann-
Ho okono 12 groiimMoB, Heobxoavmas ans
YCTaHOBKW aHTEHHbI HEMOCPEACTBEHHO Ha
NMOBEPXHOCTb 3eMAn. TOYKM MUTaHMS aH-

QUA-UARL

TEHHbl HAX0AATCA MeXay BEPXHel anoMm-
HVMEBOWN HaCTbiO U YANMHSIOLWEN KaTyLIKON
(cm. «Feed Point» Ha puc.42). K HUM He-
NOCPEACTBEHHO NOAKIOHAIOT S50-OMHbIN Ka-
6enb (LeHTpanbHas Xuna - K BEpXHemy 13-
nyyatenio, onnetka - K yoJIMHsoLWen kKa-
Tyllke), a Ha kabenb B HENOCPELACTBEHHOM
6/M30CTN OT TOYEK MUTAHUS OLEBAIOT He-
ckoNibko heppuToBbIX TPyHouek (konew)
Kak nokasaHo Ha puc.43. [Ina HacTponku
AHTEHHbI B PE30HaHC Ha BbIOPAHHbIN yyac-
TOK gmanasoHa n muHummsaumm KCB uc-
NONb3YIT KOPOTKO3AMbIKAIOLLYIO HECKONb-
KO HUXHWUX BMTKOB KaTYLIKU NMepemblyKy
(pnc.42 n 43). KCB aHTeHHbI B Anana3oHe
7,0-7,3 He npeseblwaeT 1,8, a B agnanasoHe
7,0-7,2 - KCB<1,4. ABTOp Hawen o4eHb
npocToli cnoco® YCTaHOBKM aHTEHHBI, MOA-
nepes ee C MOMOLLbIO BbICOKOrO AepeBa,
Kak nokasaHo Ha puc.44 («QST» Ne2/
2014, c.46-48).

HOBOCTHU

* Mpukasom Ne134 ot 27 pekabpsa 2013 r. no MunucTep-
ctBy Monoaéxu n Cnoprta YkpauHbl yreepxnaén «Kanenpap-
HbI NnaH copeBHoBanuii Ykpauuel Ha 2014 r». Hosoe 10, 4T0 C
STOrO ropa exekBapTalbHO B MiaH MOryT ObiTb BHECEHbI [OMON-
HEeHWS 1 KOPPeKTUPOBKN. Pasaen «PaanocnopT» MOXHO NOCMOT-
peTb Mo agpecy: http://uarl.org.ua/load/0-0-0-379-20. CornacHo
ECKY, BbINOJ/IHEHNE N NPUCBOEHNE CMOPTUBHbLIX 3BaHNI BO3MOX-
Ho TOJIbKO B copeBHOBaHMSX, BKIOYEHHBIX B KaneHAapHbIl niaH
MwununcTtepctea Monogéxu n Cnopta Ykpaunnbl. Ha 2014 r, ¢ yué-
TOM BHeceHus B HoBylo ECKY copesHosannin WPX Contest, atu
COpPEeBHOBAHUA TaKXe BK/IIOYEHbI U B KaleHAAPHbIN nnad Ha 2014
r.. [Info: URBUA, UT7QF]

* Ony6anKoBaH peiTUHT COPpeBHOBaHWIA 1Mo UM POBLIM BU-
pam ceasu: http://noolru.org.ua . [Info: Hukonain MNy6eHko,
UYO0ZG]

* Ha caite JIPY paswmelieHa nipopmaumsa o YHemnuoHarax
no paauocea3u Ha KB u Ky6ke LP B 2014 roay (http://
u ar | . or g . ua / n e w s /
reglament_chempionativ_ukrajini_z_radiozv_jazku_na_

kkh_ta_kubku_ukrajini_z_radiozv_jazku_na_kkh_2014_roku/
2014-02-07-195). [Info: Hukonaii OB4aperHko UT8I0]

* Bbiwna u3 neyatu kHura «KopotkosonHoeuku Jlyrancka-
Bopowwunoerpapa (1927-91 r.r.)»: JIbBoB: «["anuubkuii opykap»
- ¢. A5, Tupaxk 300 ak3., 168 c., LBeTHas o6., cebiwe 300 BCe-
BO3MOXHbIX winocTpauuin (potorpadum nepcoHanmin, QSLs un
T.0.). CroHcop: «JlyraHcbka obnacHa papioamartopcbka crinka»
(JNIOPC) - O6nacTHoe oTaenexve JIPY. ®duHaHcoBas NoAAepPXKa:
PomaH TkayeHko (UROMC), Bsyecnas Ceivés (UUSJZ) n Bane-
puii FoHyapos (UX8MZ). KoHcynbTaHT: Uropbe Kynepwmuar
(UX5MZ). AsTopbl rnyboko npuaHaTenbHbl Mropto Kynepummary
(UX5MZ), Pomany Tkayenko (UROMC), Buktopy Hecteposy
(UR5MA), BukTtopy Y3yHy (ex: UB5MCI), SpHecTy MNyTKMHY
(UT1MA), Bnagumupy LWenko (UX3MF), Cepreto ByHuny
(UR5UN), Bopucy CrenanoBy (RU3AX), Banepuio N'yaseHko
(UY5SI), Jleonnay Mysankoy (UU2JA), CtaHucnasy PeGpoBy
(UT5SI), Butanuio Jlbicenko (UX5CQ), Bnagumupy BaHnasky
(USOYA), Naeny MNorpebusaky (UTOMF), Butanuio KocTioky
(US7MM), Buktopy AbpamoBy (UX5PS), BukTtopy fpoBomy
(UR5MW), Ctanncnasy bytkosy (UR5MEG), MBany KanawHuko-
By (UX7MX), Uropio Koponbkosy (USOMM), Banepuio KatkoBy
(US8IM), Esrennio Anydppuesy (UT8IA), Bayecnasy Criuésy
(UU5JZ), Bnagnmunpy Jlateiwenko (UY5ZZ), Hukonato AasbigyeH-
ko (UT4UT), Banepuio CeménoBy (US2MW), Bnapnmupy Cepre-
ey (UY7MM), Bnaoumupy Areesy (URSWCW), Anekcanapy Kap-
nosy (UT7MW), lennaguio bongapesy (UX1MM), eHHaauio
CmupHosy (UR4MNX), Anexkcanapy Tonone (US1ITU), Bnagummpy
Anariko (UX51Z), Cepreto Betposy (UR3MN), Cepreto Makaposy
(UX7IA), Anekcanppy Tysy (UA1ACG), Ponbdy Pane (DL6ZFG),
¢koy Jlanoeky (UA1FA) n Anekcangpy Bunkcy (YL-RS-01) 3a
OKa3aHHYI0 MOMOLLb B MOArOTOBKE AAHHOr0 n3pgaHuns. OcHosHas
4acTb TMpaxa KHUrK oTnpasneHa B JlyraHck (B pacnopsixeHvie

JIOPC). [Info: Anekcanap (UX3MZ)]

* [Ans BCcex 3auHTepecoBaHHbIX B nporpamme PAC no noga-
roTOBKe pagvoonepaTopoB 1I0GUTENIbCKO CNYXObl K AeiCTBU-
am B ycnoBuax YC paboTaeT pednektop ememergency@sir.ru.
Benywme pednektopa RU4PG 1 R4ACR. Ytobbl nognucatbes Ha
pednektop Heo6X0AMMO OTMPaBUTbL MUCbMO Ha anpec
ua9qcp@str.ru ¢ e-mail, KOTOpkIt He06x0aAMMO L0O6aBUTL B CMK-
cok. Moanucka ocylecTBnseTcs B TeyeHne cyTok. [Info: UYSXE]

Jlio60Bb LLleBuoOBa -
pagucTtka-passepumua (1942-43 r.r.)

Feoprvii YnnsHy (UYSXE), r.JIbBoB

Jlio6osb puropbesHa Llles-
uoBa [1924-1943] pogmnach B
nocénke M3BapmHo KpacHo-
[0HCKOro parioHa Bopolwunnos-
rpaackoit o6n. B anpene-mae
1942 r. oHa npowna cneunanb-
HYIO MOArOTOBKY Kak pagucr-
pasBeayvK U C NCeBAOHUMOM
«[puropresa» BAMNacb B CO-
cTaB pe3unpeHTypbl «bypsa»
HKB/ YCCP - nnBepCvOHHO-
pasBefbliBaTeNbHOW rpynnel,
ocTaBneHHon B Bopowwunosr-
panckov obnactu pons akTue-
HOW [edTeNIbHOCTU B Thily Bpa-
ra...

Cnpaska: B Hayane 1942r. B
ueHTpanbHoM annaparte HKB/,
CCCP 6b110 co3paHo «HeTsep-
TOe ynpaeneHue» (T.H. Ha3biBaeMoe «3adPpPOHTOBOE»), B BEAEHUM
KOTOPOro Bbi psf, co3AaHHbIX cneuwkon. OgHa M3 Takmx cneu-
LIKON Haxoaunace B Bopowwunosrpage. Ha notok 3a4ncnanu 20-
25 yenosek, B OCHOBHOM MYX4MH. [leByLUKM, NpoLIeLne «CUTo»
0oT60pa, cHMTaNNCb PeaKoCcTbI0. KypcaHToB 0Byyany pasnnyHbim
MeToLaM areHTypHoli pabotbl. Ocoboe BHUMaHWE yoensnoch pa-
60Te C pagMocTaHuMein: CKOPoCTM npuema v nepepadv pagvo-
rpamm B YCNOBUSIX, KOrAa Kaxaas M1HyTa B apupe Ha BEC XU3HU.

3a BpeMs y4elbbl, Ha4anbCTBO CMeLLWKobl eé KBanndukaumio
OLIeHMBAJIO MPOTUBOPEUMNBO:

«XapakTepucTuka Ha cnyliatens 1-ro kypca wkosbl 4-ro ynpas-
nenns HKB, YCCP LLeBuoBy Jlio6oBb puropbeBHy... 3a Bpems
npe6biBanus B wkone ¢ 9.05 no 30.05 1942 roga nporpamMMHbiIii
maTepuan ycBomna «yA0BneTBoOpuUTeNbHO». MNpu cepbe3HOM OTHO-
WweHnn Kk y4ebe morna 6bl 3aHMMaTLCA Ha «xopowo». BPU[, Ha-
YanbHuka 1-ro kypca wkonbl 4-ro Ynpasnexuns HKBJ, YCCP UeaH-
CKWIA, KOMMCCap KOSl NOAUTPYK LLepLuHes».

«Cnpaeka Ha pagucra passefplBaTenbHO-ANBEPCMOHHON pe3u-
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neHTypbl «Bypsi» no Bopowunosrpaackoin obnactu Lesuosy Jlio-
60Bb NpUropbeBHY... OKOHYMMA KYPChl C OLEHKOW Ha «XOPOLLO».

Tos. LUeBuoBa o6nanaet BCeMn HEOOXOAMMBIMU Ka4eCTBamu 415t
paboThbl B Thiy, @ UMEHHO: COO0pa3nTenbHas, Haxoa4veas, Mo-
XeT BbINTU U3 3aTPYAHUTENbHOro nonoxeHus. MoxeT BbiTb 3a-
uncneHa B rpynny «KysbmuHa» ons octaBnexus B r. Bopowmnosr-
pape. HauanbHuk otaenenus 4-ro Ynpaenenus n-1 rocbesonac-
HOCTU [OpIOHOB>.

PanunocraHums (e€ HaumMeHOBaHWe BbIICHUTL He YAAn0Ch, HO B
6ObLUNHCTBE CNy4aeB, BbIMyCKHUKOB CMELLLKON CHaGXanu mano-
rabapuTHbeIMK paguocTaHumsamm «Cesep») Gblna eto cnpsiTtaHa Ha
SIBOYHOI KBapTMpe cTaporo Gonblieswuka. MNocne okkynaumm ro-
pona, OHa HeCKOJIbKO pa3 NbiTanack yCTaHOBUTbL CBSA3b, HO 3TO He
ynanock. Korga Havanuce 06naBbl 1 00bICKM, BnaaeneL, iBO4HOM
KBapTVPbl, KOTOPOrO XOPOLLO 3HANN COCeaM, UCMYrancs, 4To ero
cpapyT v cbexan, yTonue pagnocTaHumio B Tyanete. J1. LLeBuo-
Ba, MOSIBUBLUMCH BO3/1e IBOYHON KBapTMPbI, MOHSNA, YTO 3a KBap-
TUPOW cnepsaT u ckpbinack B KpacHopoHe, rae B NocnencTevm
npumkHyna k «<Monogoi M'eapanu». Eit 66110 NOCMEPTHO NPUCBO-
eHo 3BaHue epon CoseTtckoro Coto3a (Ykas lNpesnanyma Bep-
xoBHoro Coseta CCCP ot 13 ceHTs6psa 1943 r.).

Jlutepartypa v UCTOYHVKI:

1. BepHeeBa C.A. «A ponb Obiia Ha3HayeHa BOVIHOW: NMOBECTb O
Jlio6e LLleByosoii» ([oHeuk: «LloH6acc», 1989 - 165 c.).

2. http://www.kp.ru/daily/23120/23445/

CnupanbHO-BUOpaTopHaa aHTeHHa ong
PaAMOCEA3MU M COTOBON CBAA3M

Mepepaya nHGopMaLUN AN MHOTUX TEXHUHECKUX U NpU-
KnafHelXx 3agad B HacTosee Bpems cTana abCoMOTHO He-
o6xopuma. Cpencrtea nepefayn MOryT BKIOYATb MOAEMHbIE
YyCTPOWNCTBA, pagnMoCcTaHLuMn, CUCTEMbI COTOBON CBSA3U, pas-
HooGpasHble KOMMYHMKaTOpbl 1 T.4. B niobom cnyyae ane-
MEHTOM CUCTeMbl CBA3K OyaeT n aHTeHHa. [porpecc 8 o6na-
CTW HEenoCpPenCTBEHHO TEXHWYECKUX CUCTEM CBSA3WM W Mpo-
rpammHoro obecrneyeHuns OrpoOMeEH, Yero He CkaxeLllb NPO aH-
TeHHble ycTporcTea. Co3gaHme HOBOro knacca cnMpanbHO-
BMOPATOPHLIX aHTEHH 3TO Nepexo/ aHTEHH B HOBOE Ka4ecTBO,
T.K. OHM 06ecneynBaloT He 3KCTEHCUBHbIE MOAXOAbI K 06ec-
neyeHWI0 KayeCTBa CBA3M B XECTKUX MPOMbIWNEHHbIX YCNO-
BMSX, @ UHTEHCUBHbIE U KOMOUHNPOBAHHbLIE PeLIEeHs.

OCHOBHOW TUN CNMpPanbHO-BUOPATOPHON @aHTEHHbI ONUCaH
B naTeHTe «CnupanbHo-BrOpaTopHas CUMMETPUYHAsS aHTEeH-
Ha «PAB3J1-C»» nateHT PD®Ne2325018, ny6s. 20.05.08 [1].

Llenblo paHHoOM cepun n3 3-x ctaten aBTop NOCTaBun Aatb
HeKoTOpble TeopeTnyecKkre npeanochiiku K CO34aHMI0 HOBO-
ro Kjacca HageXHblx U cTabuibHbIX, HO BECbMa MPOCThIX B
M3roTOBNEHUN CNUPaNbHO-BUOPATOPHbLIX @HTEHH, a Takxe
Hay4nTb panmoniobuTens CaMOCTOATENIbHO M3rOTOBUTbL HYX-
HYIO @MYy aHTEeHHY, B HaCTHOCTM A5 COTOBOW CUrHaNM3aLmnm,
CcOoTOBOro TenedoHa UM paamocTaHLnm BykBanbHO B yCiO-
BUSAX AOMALLUHEN MacCTepPCKOW.

HayHeMm ¢ npocToi Teopuu, Ang 3T0r0 HapMcyem Moaesnb
9N1IeKTPOMarHUTHOro nons. B o6Liem ciyyae ero MoxHo npeg-
CTaBUTb KakK HEKYIO «MPYXWHY» C 3NAUNCONAANBHBIM CPE30M,
¢ amameTtpamu (H), (uH) v warom no sBpemenn (T;) (ana mar-
HUTHOI cocTaBnsowein). M306pa3mm Tam xe aHTeHHy. MNpen-
CTaBMM, 4TO NoJie Hallel 4acToTbl B MPOCTPAHCTBE yXe eCTb
M Mbl XOTUM TOJIbKO NOAAEPXMBATb €r0 C NMOMOLLbIO aHTEH-
Hbl! AHTEHHA A0NIXHA KaK Obl «KPYyTUTb» 3TOT BUXPb NO €ro
ANANNCONAANBHON «NNacTuHke», cobnoaas Npu aTom nepu-
opf, BpalleHns nons. Hapucyem aHTeHHy B BUAe paMku C TO-
KoM, 1 Byaem cnefnmTb 3a TOYKON HyneBol dasbl Toka | B 31O
pamke. Takoin pucyHok (pmc.1) nepen Hamu. PUcyHok nons
ONS 9NeKTpu4eckon coctaengwwen E ananornyex.

Cdopmynupyem ycnoeus, Heobxoaumble Ans noppepxa-
HWS NONS PAMKOI aHTEHHbI:

1. Bpems o6eraHns TOKOM | pamku J0MKHO ObITb paBHO ne-
puoay T, noaaepxnMeaemMoro nons;

2. npoekumMs ToKa B pamke A0MKHa ObiTb MakCcMManbHa no
OTHOLWEHMIO K OpTY H;

3. NpoeKuns HanpsXeHUs B pamke A0JIXHA OblTb MakCcu-

Bnagumunp KyuuH, r. Hukauii HoBropos

Pnc.1

an. =Ao {3nura 80mHbI)

fo (Ao}

Pnc.2

v

MasibHa No OTHOLWEHWIO K OpTY E;

4. co3paBaemble paMkol «nnacTuHku» nons no (uH) un (eE)
[OJIXHBI ObITb PaBHbI ANMNCONAANBHBIM «M1ACTUHKAM» MOA-
Oep>X1Baemoro nons.

MepBoe ycnosue obecneynBaeT 4acTOTy U3NyyeHUs (ne-
penasaemMyio U NPMHUMAEMYIO).

BTopoe u TpeTbe ycnoeusi ob6ecneymBaoT HanboNbLYIO
MOLLHOCTb U3NlyHEeHUS 1 NONApMU3aLmio.

YeTBepTOe yCnoOBME - HUYTO MHOE, KaK PaBEHCTBO COMpPO-
TUB/IEHNS @HTEHHblI M BOJIHOBOrO COMPOTWBNEHUS Cpefdbl, B
KOTOPOW pacnonoxeHo (pacnpocTpaHsaeTcsa) none.

Bcem 4eTbipeM yClOBMAM NOAAEPXAHUSA MOMA 4acToThl f
NoYTW YA0BNETBOPSAET CAIOXEHHAs No AMaMeTpy KOPOTKO 3aMm-
KHyTas netns obuwien AnnHoMi L =X, c Tokom BOo36yxaeHus |,
KOTOPbIA HeKMM CnNocoBGOM MoAaeTcs Ha MeTI0 CHapyxu
(puc.2).

«[lpenatcTBnemM» ANS MCNONIbL30BAHMA TAKOrO NeTieBOro
Bubparopa sensTCs 6a30Bble GOPMYIbl PAANOTEXHUKM - Te-
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fo (1)

an. = Ao (Qnuta eonHbi)

Pnc.3

nerpacdHble ypaBHEHUS C NOTOHHLIMU MHAYKTUBHOCTbLIO LN 1
eMkocTblo Cn ANMHHON NnHUKM 1 dopmyna TomcoHa ans pac-
yeTa 4acToThl kKOHTypa. Heob6xoammo «6opoTbCA» C 3TUMMU
ypaBHEHUSMU U GOPMYNON U MAKCUMaNbHO YMEHbLWNTL BAMN-
siHue napameTpos Ln, Cn, Ha 4acToTHble NapameTpbl BUbpa-
Topa. Cnoco6 60pbObl, NPEASIOXEHHbI NPKU CO3AaHUN CNK-
panbHO-BMOPATOPHOW aHTEHHbI aBTOPOM, - CNUPasbHOE CBU-
BaHWe npoeoja BubpaTtopa Ha HEYEeTHOM 4YMClie y4yacTKOB
(T.e. YeTHOM 4ncne y310B) HA He4YeTHOe Y1cno nosyobopo-
ToB (T.e. 3 unmn 5), 410 faeT NoBOPOT dasbl MpoTEKAIOLLErO B
netne Toka B kaxaoMm yane Ha 180°. MoHAaTb cka3aHHOE ner-
KO C MOMOLLbIO puc. 3.

3710 cBoero popa «oudpunapHaa» HaMmoTKa, HO YCTPaHSIo-
was He eMKOCTb, @ MHAYKTUBHOCTb MPOBOAA aHTEHHOIO BUO-
paTtopa. Tem cambiM NOroHHas MHAYKTUBHOCTbL Ln cTaHoBUT-
cs 6nm3Ka K Hynio, 4To faert:

- oTCcyTCTBME caBura Gpas Mexzay TOKOM MU HanpsXeHnem B

aKmueameid aulpamorp

wabeame - — -]

"modecd” monA

NaccuBHENT aubpamop

npoBoJoke BMBGpaTopa, 4T0 obecreyrBaeT BbICOKYIO J06pOT-
HOCTb BUbGpaTopa npwu ero paboTe B peasbHOM NPOCTPAHCTBE;

- «<He paboTy» popmynbl ToMcoHa No COBGCTBEHHOMY pe30-
HaHCy B|/|6paTopa aHTEeHHbl, CneacTBMeM 4yero gaBngdeTcda Ko-
Sq)CbVILI,VIeHT YKOPOYEeHNa ONUHbI aHTeHHbl K ONIMHEe BOJIHbI
6num3knin k 0,98-0,99.

Takasi, ka3anocb Obl, NpoCcTas naes Co3naHUs NPOBOJIOY-
HOro cnupanbHoro subpaTtopa NoCcayxuna OCHOBOW Ans HO-
BOrO Knacca CnupanbHO-BMOPATOPHbIX aHTEHH.

B cnyyae ecnu none nopaepxveaet (M3nyyaeT-npmHMMa-
eT) oamH Bubpartop, To He06X0ANMO NOABOANTL-OTBOAUTL OT
Hero aHepruio. ATo fenaetcsa ¢ NOMOLLbIO kabens, Takas KOH-
CTPYKUMUS HasblBaeTCs «CnupanbHO-BMOpaTopHas aHTeHHa
PAB3J1-C», ccbinky [1] Ha HOMep naTeHTa aBTOp ykasan B
Hayane ctatbu. ,ﬂ,ﬂﬂ ycuneHuna noag MOXHO NPpUMEHUTL Ba
n 6onee Bubpartopa, aHTEHHa C ABYMS BUOpaTopammn Hasbl-
BaeTcs «Pa3oBas aHTeHHas peweTka «PAB3JI-CBP» (naTeHT
Ha nonesHyio moaenb Ne68189, ny6n. 10.11.2007 [2]). YcT-
PONCTBO aHTeHHOW peweTkn «PABOJI-CBP» noHaTHO n3
puc.4. IHTepeCHbIM pakTOM SBNSETCH TO, 4TO NACCUBHbLIN
BMOGpaTop pacnonaraetcs «c3agn» akTUBHOrO.

I'Iapamepr| YKa3aHHbIX TUNOB aHTEHH HECKOJIbKO 3aBUCAT

CQ HAMRADIO
oT paboyeit 4acToThbl, ANa AnanasoHa 160 My cpegHue na-
pameTpbl Takue:

AHTeHHa PAB3JI-C :

- TUN @HTEHHbI CNMpPanbHO-BUBpPaTOpHas;

- AManasoH LeHTPasibHbIX HaCTOT U3rOTOBNEHNS aHTEHH OT
144 po 900 Ml wu;

- K09 DULMEHT NepekpbITUS MO 4acTOTe OTHOCUTENbHO
ueHTpanbHon - 0,06;

- BONIHOBOe conpoTusneHue 45...55 Owm;

- NoNApu3auns N3nyvyeHns BepTukanbHas;

- HanpaBsJ/ieHNe U3JY4YeHNs KPYroBoe;

- MOBOPOT NiockocTu nongpunsaunm 360 rpag.

AnTteHHa PAB3JI-C npenHasHavyeHa Ans pasMelleHmns BHe
nnM60o BHYTPM NomeLLeHuns, ee 0Co6eHHOCTb - paboTa B peso-
HaHCEe TOYHO HAa YacTOoTe aHTeHHbI. Mpu N3Ny4YeHUn aHTeHHa
nepBoHayanbHo GopMupyeT NPeMMyLLEeCTBEHHO 3NeKTpuyec-
KWI1 BEKTOP NONS U3NYyHeHUs, KOTOPLIA yxe B CBEPXONMXKHeN
NPOCTPAHCTBEHHON 30He (MeHee NOJIOBWHBI AJINHBI BOJHbI)
npeobpasyeTcs B MOJHOLEHHOE 9/IeKTPOMarHuTHoe none u
3a CYeT 3TOro CMrHan npeosoneBaeT CyLeCTBEHHbIe CNoLW-
Hble MeTanNnyecke NpPensaTcTBUS, B YACTHOCTU MOXeT pa-
60TaThb U3 rapaxei, MeTannm4yeckx 6OKCOB U T.4.

AHTeHHa PAB3J1 - CBP:

- TUN @HTEHHbI CNXPanbHO-BMOPATOPHAs peLlleTka;

- AManasoH LeHTPasibHbIX HACTOT U3rOTOBNEHNS aHTEHH OT
144 po 900 MIwu;

- K0O9bDULMEHT NepekpbITUS MO 4acTOTe OTHOCUTENbHO
ueHTpanbHon - 0,06;

- BONIHOBOe conpoTuBneHue 45...55 Ow;

- NoNapu3auns n3ny4yeHns BepTukanbHas;

- KoahpuumeHT yeunenusa 11...13 gbu;

- MOBOPOT naockocTu nongpundaunm 360 rpag.

AnTenHa PAB3JI-CBP npegHasHave-
Ha Ans pasmelleHns BHe MO0 BHYTPU
nomelleHus. [laHHas KOHCTPYKUUS YHU-
KanbHa - Ha ABYX afeMeHTax obecneyu-
BaeTCs O4eHb BLICOKOE YCUNleHne B CO-
4YeTaHWU C HaAeXHOoW cTabuiibHOCTbIO
4aCTOTHbIX CBOWCTB. pn n3ny4yeHnn aH-
TEeHHa NepBOoHayanbHO popmupyeT npe-
MMYLLECTBEHHO 3N1EKTPUYECKNI BEKTOP
NoNs HanpPaBAEeHHOr0 N3NYy4YeHUs, KOTo-
pblil yxe B cBepxOGanxHein npocTpaH-
CTBEHHOW 30He (MeHee NOJIOBUHbI ANN-
Hbl BOJIHbI) Mpeobpa3syeTcs B NONHOLLEH-
HOe 3/1IeKTPOMarHnTHoe none u 3a cyet
9TOr0 CUrHaa npeoposieBaet cylie-
CTBEHHbIE CMNOLLIHLIE MeTannmyeckue
npenaTcTBMS, B HACTHOCTU MOXeT pabo-
TaTb M3 rapaxe, metananyeckmx 6ok-
coB 1 T.4. B ycnosuax cenbckoi mect-
HocTM obGecneynBaeT GonbliMe NPUPO-
CTbl JanbHOCTU - B 2-3 pasa no cpaBHe-
HUIO C aHTEHHAMW APYrMX TUMOB.

B cnepyowmnx 2-x cTaTbsx aBTOP U3NOXUT TEXHONOTUIO 13-
rOTOBNEHUS CNUPanbHO-BUOPATOPHbLIX @HTEHH ANS paAnoCBs-
31 (pagnocurHannsauum) n COTOBOW CBA3M (CMrHanM3auum)
1 AacT pekoMeHAaaLmMm no pacnosoXeHNo aHTeHH Ha 00bek-
Tax.

OnucaHHbIM B JaHHOW CTaTbe CnupabHO-BUOPATOPHbLIM aH-
T@HHaM MocCBsLeH canT www.ravel.icnn.ru .

C Bonpocamu v NPeanIoXeHnsIMu MOXHO obpalyatscsi He-
nocpeacTBeHHo Kk aBTopy no E-mail: tygel2000@mail.ru .

Pncy

JIntepatypa v CCbINIKN:

1. http://www.findpatent.ru/patent/232/2325018.html/
2. http://poleznayamodel.ru/model/6/68189.html

Papunoxotbu 1/2014

1



MNKPOKOHTPOANERYI

STM32F4Discovery B ayanortexHuke #1

MukpokoHTponnepsl (MK) npoLye scero ndy4atb Ha KOHK-
peTHbIx npumepax. Ho 4Tobbl pedynbTaTel Oblv npeackasye-
MbIMU W OHO3HAYHbIMU, HEOOX0AMMO YHUDUUMPOBATbL CXe-
MOTEexHn4eckyio 6asy. [ToM0O4Yb B 3TOM MOryT Tak Ha3bIBaeMble
OLEeHOYHble Habophl, KOTOPLIE B MOCAeAHEe BPEeMs MaccoBO
BbinyckanT pupmel-udrotosutenn MK. HekoTopsie n3 oLeHo4-
HbIX HA6OPOB coAepxXaT BCTPOEHHbIV ayANOTPAKT, YTO OYEHb
npuBeKkaTesabHo Ans nobutene my3oiku. 3aece u MK Mox-
HO NpoTecTuposaTth, N caenaTb Ha ero 6ase noJje3Hble 38YKO-
Bbl€ KOHCTPYKLMNN.

CoBpeMeHHbI ayanodun He AONXEeH 3aunkaneaTbCs
TOJIbKO HAa aHaNoroBoON CxeMoTexHuke. B HblHeWwHeM MUKPO-
KOHTPOJIIEPHOM MUPE OT UUPPOBLIX TEXHONOIUI HUKYAA He
yntn. BoT 1 nonyyaeTcs, 4TO BONEW-HEBONIEN «3BYKOBUKUN»
n3yyqaiotT MK 1 BHeapsiloT X B CBOM pa3paboTku.

MepBbIMM B ayAMOTEXHUKE CTann NpuMeHaTb 8-paspsa-
Hble AVR- 1 PIC-koHTponnepsbl. Ho, ¢c nosBneHnem geLieBbix
32-paspsagHbix MK, nx nons B NoOUTENbCKMX KOHCTPYKLUMUSX
Hayana ymeHbLaTbCs.

Mepexon oT «8 6UT» kK «32 Gutam» Nnpoucxoaut 6e3 Npo-
MeXYTOYHbIX «16 6UT». B 9TOM €CTb CBOS NOrMKa, He NpoTu-
BOpeyvalw,as guanektuke. Jeno B Tom, 4to 32-paspsagHele MK
6asupytorcs Ha agpe CORTEX, ko-

TOpOe CTasio CTaHAapToOM «ae-dak-

Ceprevi Piomuk, r. Yepruros

Noyemy STM32F4Discovery?

[NepBble oueHo4YHble Nnathl Ang MK nossunmce paHblue,
yem moaynu Arduino. Ho Tonbko nocne ¢peHoMeHanbHOW No-
NyNSPHOCTM NOCNEAHUX, OHN NPUOBPEnn COBPEMEHHbIV BUA,

Taganual2

To» B mupe. Ecnn usrotosutenen

MHOFO, 3HA4YUT U Mofb3oBaTenei Ousenounas nnara

MK (napameTpbi) DyHKLMOHaNbHBIA COCTaB

npesocTaTtoyHo, T.e. BCerga Mox-
HO Yy KOro-Hnbyab CNpocuTb COBe-
Ta UM HaNTU NOAXOAALLYI0 NHDOP-

32F401CDISCOVERY

STM32F401VCT6
(84 MrI'u, 256 k6anT Flash,
64 k6anT O3Y, LQFP-100)

ST-LINK/V2, rupockon, komnac, umdpoBoi
MukpodoH, USB-OTG, ayanolLlAll,
8 cBeTOaMOoa0B, 2 KHOMKM

Mauuio B MIHTepHeTe.

Mouemy STM32F4? 32F429IDISCOVERY

STM32F429ZI1T6
(180 Ml'y, 2 M6aiT Flash,
256 kb6anT O3Y, LQFP-144)

ST-LINK/V2, pucnnen 2,4" QVGA TFT, O3Y
SDRAM 64 M6wuT, rupockon, USB-OTG,
6 cBeTOaAMOa0B, 2 KHOMKN

32-paspsagHeie MK BbinyckatT
MHorune Gupmel. Ho paguoniobute-
JIN MPOroNnocoBany «HOraMu» B

STM32F4DISCOVERY
(cm. ¢oto B Havane
crarbu)

STM32F407VGT6
(168 Mr'y, 1 M6aiT Flash,
192 k6anT O3Y, LQFP-100)

ST-LINK/V2, 3-0ceBoii akcesepomeTp,
umposoii MukpodoH, USB-OTG, ayanoLlAll,
8 cBeToAVO0a0B, 2 KHOMKM

nonb3y NPoAyKuMn GpaHko-ntanb-
aHckon ¢upmbl STMicroelectronics (STM). OueBuaHO, 4TO
ckasancs [eMoKpaTUyHbIN LLeHOBOW dakTop, a Takxe yaoo-
CTBO NPOrpamMMMpoOBaHus n Hanuyine GecnnatHoro codra.

Kak n3sectHo, MK BbinonHseT nencreus OGbicTpee He
TONbKO U3-3a YBENMYEHHOM Pa3paAHOCTU WNHBI AaHHBIX, HO
M N3-3a NOBLILWEHHOW TAKTOBOM 4acToThl. A ee, Kak U3BECT-
HO, Mano He 6eiBaeT. Ecnu cpaBHMBaTh napameTpobl Bcex MK
cemelictea STM32 (ra6n.1), TO npeanoyTeHne crnenyet oT-
natb nuHerike STM32F4. Mnioc k Tomy, aapo Cortex-M4 no-
3Bonsiet obpabarbiBaTk DSP-QyHKUMKN, 4TO MOXET Npuro-
onTbes B byayuiem.

«32 6uTa» - 3TO NMLWb Ha NepPBbI B3rN\4 CN0XHO. nas-
HOe, NpeoaoneTb Ncuxonormnyecknii 6apbep. Tem, KTo BOOG-
e Ha4ynHaeT «C Hyna», pa3paboTynkm NPeaoCcTaBnfioT He-
[oporune oueHOoYHble nnaTtel, cogepxatine «all-in-one» - pac-
nasHHeln MK ¢ 06B93kov n nepudepueri. C ooHOM N3 Taknx
nnaTt v NpeacTouT NO3HAKOMUTLCS Bnnxe.

Taganualli

A MMeHHO, 06a3aTesibHbIM aTPpMOYTOM CTAHOBUTCS «rpebeH-
Ka» KOHTaKTOB AJ19 AOCTyna KO BCeM (MM NOYTU BCEM) NOP-
Tam MK, a Takxe cBeTOAMOAHO-KHOMOYHOE yrnpasBiieHne.

®upma STM nowna ewe panbwe n fo6asuna B CBOM oLe-
HoYHble nnaTbl USB-nporpammarop, KOTOPLI MOXHO UCMOb-
30BaTh 419 aBTOHOMHOr0O NPOrpaMMUpPOBaHNSA BHELLHNUX MUK-
pocxeM. Takum cnocobom peluaeTca o4eHb 0one3HeHHas ans
npexHux AVR- n PIC-koHTponnepos npobnema, T.e. OTAENb-
HbIF NPOrpamMmmMaTop M3roTasBiMBaTh HE HYXHO.

Ot Arduino coBpeMeHHblE OLEHOYHble naaTbl N03anMm-
CTBOBANN NMPUHLMN MOAYNbHOCTU. K 6a30BOMY MUKPOKOHT-
ponsiepHoMy 610Ky MOTYT «40CTPanBaTbCsa» pasnnyHble ne-
pudepuiiHblie yanol. Ho, B otnnyme ot Arduino, n3rotosuTe-
nm MK ctapatoTcs cpasdy yragatb cpepy npuMeEHeHus Toro
WIN MHOTO «KaMH$» U 3apaHee f00aBnSA0T B NiaThl KOHKPET-
Hble UHTep@denChl 1 pasbeMbl.

PasnuyaloT oueHOoYHble NnaThl HA4aAbHOr0 YPOBHS U TO
Xe camoe, HO ana npodeccroHanb-
HbiX amM0OennepoB. MNepBble N3 HUX

6Gosiee NpocTLie K coaepxart orpa-

HUYEHHbIA HAabop MHTepPENnCHbIX
y3noB. Btopble - BCe N0 MakCuUMy-

my. OueHb 4acTo npodeccuoHanb-

Hble nnaTbl MAYT B KOMMEKTE C NKU-
LeH3MOoHHbIM 10O, n3-3a 4Yyero ux

cTonmocTb Bo3dpacTtaet B 10-20

pas. Jllobutenam aTo yepecuyp.

B 1a65.2 nepeyncneHbl pasHo-
BUAHOCTM NfiaT Ha4anbHOro YPOBHS

NMPUMEHUTENbHO K JNNHelKe

STM32F4xx. Kak BugHo, Kk ayamo-
TEXHUKE OTHOLLUEHWE UMEIOT nnaThbl

JNuneiika MK | TaktoBast wactoTta, My, Snpo 0Oco6eHHOCTU, Ha3HaYeHne
STM32F0 48 Cortex-M0 | Huskas (6topxeTHast) CTOMMOCTb
STM32F1 24/36/48/72 Cortex-M3 | MK o6Liero npyMeHeHus
STM32F2 120 Cortex-M3 | MNoBbileHHOe GbiCTpOAEiCTBUE
STM32F3 72 Cortex-M4 | CurHanbHbiin npoueccop DSP, FPU
STM32F4 84/168/180 Cortex-M4 | MoBblweHHOe GbicTpoaeicTaue (DSP, FPU)
STM32L0 32 Cortex-M0+ | Hu3koe notpebnexue, 6iopxeTHas LeHa
STM32L1 32 Cortex-M3 | YctpoiicTBa ¢ 6aTapeiiHbiM nuTaHmem
STM32T 72 Cortex-M3 | KoHTponnep TayckpuHa
STM32W 24 Cortex-M3 | ina 6ecnpoBonHoii ces3un RF (ZigBee)

STM32F4Discovery (Discovery) u

32F401CDiscovery (Disco). B Hux
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MeTtonuka unsyyeHus oue-

; HOYHBIX NaaT
G;E:_rf’;ﬂ“fgmﬁ 35 E 24'pﬁﬁlﬂlﬂﬁblﬁ :E 2 AHannanpys nogady matepu-
s BTV M = 3 ana 06 oLeHoYHbIX HaBopax, 6po-
[LD3BIM25R) [C343L22) <t caeTcs B rnasa 1o, 4T0 «C MecTa
i B Kapbep» Ha4YMHaeTCs pacckas o
CrabunuaaTtop L B nporpaMMupoBaHnm, permcrpax,
+5v ] e +3.3 BH1A0 mA [:-"-1_ * B +3V 6ubnnoTekax, GyHKUMAX U T.4.
[LOJ9BSR IR L'.T' y CxeMoTexHM4yeckasa 4acTb, Kak
J,,?_‘ X VoD npasuio, ocTaeTcs 3a Kafapom.
- GND Mpepnaraetcs AN Kaxnoro
Murpoduon —I—_E HOBOTO OLLEHOYHOTOo HaBopa Bbl-
MEME {MP45DTH) Q:} 'z BADAG. 131 NONHUTL CrieayloLMi o6bem aeii-
{ﬁ)@ -1013-15 creun:
=
3. 3 MEMS | T s i - U3YYNUTb LOKYMEHTaLuio u
cmmmoy a = ﬁﬁ FBO-15 9/1EKTPUYECKYIO CXEMY;
AHCEMSLOMETD g ) ) 6HVIO
fLIS3DER) (::> £ = {: 4 PO 15 CprKngs;;BcV;(Tetr’wyhOﬂpo y
= ;
e EE 0 -{::DE FD}-15 - COCTaBWUTb CNNCOK cBO6OA-
| o o .

m rpaHunTens 0.5 A ,:::D o HbIX W 3aHATHLIX IMHUW NOPTOB;
§m = ETMPSZ1418TH) ; = m FED 4 - COCTaBUTb 9KBMBANEHTHbIE
§ =i % U'_T‘ EHO P CXeMbl BXO40B/BbIXO40B;

- K] PHO, PHY :

o1 7S n § - 3KCMEePUMEHTaNbHO CHATb
=m POFPaMMETOD = a =[] MRST BAX U OLEHUTb HarpyaouHyio
£ > ST.Link { v2 © CMOCOBHOCTS.
=5 (STMIZF103CETE) --l—|2 BOOTO JloKyMeHTaums u cxema pas-

— L
e | P ¥—{% NC MeLLl.a.IOTCFI Ha GbMpMeHHOM caiiTe
Emam [I ®1 ﬂ nz <http://www.st.com/>, HO KOHK-
BN MEWOT 2Mry peTHLI afpec Nepuoanyecku
«nepeesxaeT» C MecTa Ha MecTo.
EEEEE E Jlyywe BOCNONb30BaTLCA NOUC-
KOM 10 K/Jl4eBOMY CHOBY
Curxanel, BbiBeAeHHbIe Ha "rpeGeHKy” DyHKLUMOHANBLHOE Ha3HA4YeHUe STM32F4Discovery. Hanpumep,
PAO CuiHsisi kHorka "USER" Ha rinate anekTpuieckas cxema CoﬂhetF;XV';;
ca B apxuse <http:
BOOTO Bxog 6ytnoyaepa, curhan BOOTO www.st.com/st-web-ui/static/
PB2 Bxop Gytnoyaepa, curtan BOOT1 active/en/resource/technical/

PA1-PA3, PA8, PA15, PBO, PB1, PB4, PB5, PB7,
PB8, PB11, PB13-PB15, PC1, PC2, PC4-PC6,
PC8, PC9, PC11, PD0-PD3, PD6-PD11, PE2,

CB060aHbIe NMHUK |/O BXOAOB/BLIXOAOB ,
TonepaHTHble K 5 B, MakcumanbHas Harpyska =25 MA,
pull-up/down peauctopsl 30...50 kOm (1Toro 46

layouts_and_diagrams/

schematic_pack/

stm32f4discovery_sch.zip>.
BaxHbin HioaHC. XOXAeHue

nmetot ase sepcumn Discovery ¢

PE4-PE15 JINHWIA)
PB12 CsobopHas nuHus ¢ pull-up/down 8...15 kOm
PC13 CB00OOHAs IMHUA C HU3KON Harpy3kon =3 MA

MapkupoBkon Ha nnate MB997B
n MB997C. lNepBasa n3 HUX Bbl-

PA3-PAG, PB6, PB9, PC7, PC10, PC12, PD4

CrepeodoHunyeckunii ayamollAN CS43L22

nyckanacb paHee M MMeeT Ha
6OpTYy YyCTApEBLUYI0O MUKPOCXEMY

PA5-PA7, PEO, PE1, PE3

3-oceBov akcenepometp LIS3DSH

akcenepomeTpa LIS302DL. BTo-

PA9-PA12, PCO, PD5

Pasbem Mukpo-USB (OTG)

pas - 6onee HOBas C yNyYLLEHHbIM

PA13, PA14, PB3

Pa3bem nporpammartopa SWD

akcenepomeTpom LIS3DSH.
SﬂeKTpI/HeCKI/Ie CXeMbl Yy HUX

O4uMHaKoBble, CUTHaNbl coBnaaa-

10T, HO pa3Bojka nevyaTHon nna-
Tbl OTNINHAETCH.

CTpyKTypHaa cxema nnaThbl

Discovery (puc.1) coctaBneHa
no 9NIeKTPUYECKOl CxeMe «Ans

PB10, PC3 BcTtpoeHHbiit umudposoii Mukpodon MP45DT02
PC14, PC15 KBapLieBblli pe3oHaTop 32 kIl (eCTb MecTO)
PD12-PD15 3eneHblii, OPaHXeBeblil, KPaCHbIN, CUHUIA CBETOAMOAbI
PHO, PH1 Keapuesbiii pe3oHaTop 8 MI'y, ans MK

NRST BHeluHWi1 HavanbHbI cbpoc MK

cebs», a He B34Ta B YNPOLLEHHOM

+3V, +5V, VDD, GND, NC

Lenu nutanua 3 B, 5 B, MK, "3emns", nycToi KOHTaKT

BMAe U3 gokymeHtauum STM.
OT0 NO3BONSET Nlyylle OLEHUTb

BCTPOEH UndpoBO MUKPOPOH 1 24-paspsapHeiin LLAT ¢ you-
nutenem knacca D.

nasBHoe npeumywecTso Disco 3aknyaeTcs B HU3KOM
notpebneHnu Toka. Ho Ang ctaumoHapHON ayaAMOTEXHUKMN 3TO
He Tak BaxHo. Discovery xe nmeet B 4 pasa 6onblue 06beM
namsaTm n s 2 pa3a Bbille TaKTOBYIO 4aCTOTY, YTO MOXET CbIr-
paTb pellaoLlyl ponb, ecnn «npuBecutb» USB-dnewky un
3acTaBuTb NporpamMHoO gekoanposatbe MP3-dainbi.

Huskas ctoumocTb Discovery (ueHa oT pa3paboTtumka 15
USD) no3sonseT ucnonb3oBatb MaaTty, kak camoCTOATENb-
HbIl y3en gng BKAKYeHUd LeMKOM B KOHCTPYKUUIO, Hanpu-
Mep, ayanoycunutens. focnegHnm AOBOAOM CNYXUT 60nb-
Wwoi Habop NpoekToB, CBOOOAHO AOCTYNHbIX B NHTepHeTe.
BaHpanb 0T nporpaMMMpoBaHns 40 HUX elle He fobpanunce.

BO3MOXHOCTW NnaThl C TOYKK 3pe-

HUS noaknYeHns nepudepun. B
4aCTHOCTH, OKa3blBaeTCs, YTO Hanpsxernne +3 B He aBnseT-
ca cTporo ctabunuanpoBaHHbiM n3-3a amopna LWottku D3. Tok
Harpysku 4epes KOHTaKT «3V» He gonxeH npesbiwatb 150 MA.
PeanbHo o6ecneunBaetcs 80-130 MA ¢ yueToM Toka noTpeb-
nenna MK, koTopbili n3amepsertcs, ecnn gxamnep J1 3ame-
HUTb MUAIMAMIEPMETPOM.

MutaHue 5 B Ha Discovery nogaeTcs OT KOMMNblOTepa Yye-
pes pa3bem MuHn-USB (CPU), npu aToM B pasdbeme MUKPO-
USB (OTG) no uenu VBUS 6ynet HeECKONbKO 3aHWXEHHOE
HanpsixeHne ns-za gunopa D1. JononHutenbHblin n H6onee
MOLLHBIA MCTOYHUK MOXHO NOAKIOYNTb NPSAMO K «rpebeHke»
KOHTakToB «+5V». non D1 no3BonsieT ncnonb3oBatb oba
NCTOYHNKA OAHOBPEMEHHO.

Mporpammatop ST-Link BeinonHeH Ha 32-pa3psaaHom MK
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n3 cemencrsa STM32F103. BHyTpeHHuin MK STM32F407
noaksyaeTcs Aig NporpaMMmnpoBaHns Yepes ase axamnep-
Hble nepeMblikn J2, J3. Ecam nx yoanuts, To padbem SWD
MOXHO MCNONb30BaTh AJ19 NPOrpPaMMMPOBAHNS BHELLIHUX MUK-
pocxem.

3-oceBoW akcenepomMeTp 1 UMdPOBOK MUKPOGDOH BbIMONI-
HeHbl MO PUPMEHHOW TexHonornn ¢pupmel STM noa HasBa-
Hnem MEMS. Onqa nx paboThl, a Takxe ana ayaumollAl 3a-
OeViCTBYIOTCH HECKObKO JIMHMK NOPTOB 0CHOBHOro MK. Wc-
none3ytoTcsa nutepdericel SPI, 12C, I2S.

Cnucok cBo6OAHbIX U 3aHATbIX MOpTOB Discovery npu-
BelleH B Ta6s.3. CocTaBfeH OH MO 3NEeKTPUYECKON cxeme
nnatbl 1 ABymM 6a30BbIM gokymeHTam [1], [2].

Kak BUAHO, NOJIHOCTbIO CBOOOAHBIMM ABNAOTCSA 46 NUHUNA,
HO eCn NPOrpPaMMHO «MOJHATYXUTLCA», TO MOXHO U HEKO-
TOpble 3aHATble MCnonb3oBaTb. HO Tonbko 3ayem? 46 nop-
TOB - 3T0 B 2 pa3a 6onblue, yem B Arduino-UNO.

Bce cBo60oaHble nnHMK Discovery GyHKLMOHANBHO OAHO-
TUMHBI, 4TO SBASeTCH OONbLWIMM MMOCOM, B oTandne ot MK
STM32F1xx, roe cnoxHbelM 06pa3om nepennetaiTcs Tone-
paHTHble 1 He ToNlepaHTHble K 5 B BbIBOAHI.

OKBMBaNIEHTHbIE CXEeMbl BXOA,0B/BbIXOA0B NpeAcTaBie-
Hbl Ha puc.2...16.

B nepByto rpynny BXOASAT cnyxebHble MIMHWUMK, KOTOPbIE M0~
3BONSIOT OCYLECTBAATL:

- nporpammMunpoBaHue 4epes Oytnoyaep (puc.2, 3);

- HayanbHbIN cbpoc (puc.4);

- KHOMOYHOe ynpaeneHue (puc.5).

BTopas rpynna cxem oTpaxaeTt Bce MHoroobpasue pe-
xumoe GPIO (General Port Input/Output), npuaymaHHbIX
paspaboTyvkom. Bce aTo oTHOCUTCS K 46 CBOBOAHBIM NINHK-
$IM NOPTOB. [MOAPUCYHOYHbIE HAAMUCKU O [ONYCTUMbBIX HANPS-
XEHUAaX U Tokax B3ATbl M3 patawmTa Ha CeMelCTBO
STM32F405/407 [1].

Kaxgayto n3 nuumnn noptoB MK MOXHO HacTpouTb B OAMH
13 cnefywmx pexmmos:

-Bxon TTJI/KMOT ¢ Z-cocTosiHMeM n BO3MOXHOCTbIO NO-
Aay4v NOBLILIEHHOrO HanpaxeHns Uex (puc.6). B aToT pexum
BCe MOpThl HacTpamBalTCs Npu HavanbHoM cbpoce Reset
State;

- Bxon TTJI/KMOI ¢ noaTarnsaiowmm pe3nctopom K nu-
TaHuio nnun o6wemy nposogy (puc.7, 8). Mpu noatsxke Pull-
Up Henb34 nopasaTth Ha BXOA CUrHanbl, 60Mblue, 4em Hanps-
XeHne NUTaHus, NOCKONbKY 3TN Pe3nCTOPbl Ha CaMoM Jene
SBNSIOTCS MONEBbIMU TPAH3UCTOPaMU;

- cTaHpapTHblit KMOT-Bbixoa ¢ ypoBHsamMu 1/0, 6nn3ku-
MU K MUTaHUIO U «3emne» (puc.9);

- KMOM-gbixoa ¢ BcTpoeHHbiMu Pull-Up/Down pesucTo-
pamu (puc.10, 11);

- BbIXO[, C OTKPbITbIM CTOKOM (puc.12);

- BbIXOA C OTKPbITbIM CTOKOM C BCTPOeHHbiMu Pull-Up/
Down peaunctopamu (puc.13, 14).

Kpome Toro, pasnuyaoT pexvmbl 00CyXUBaHUS anbTep-
HaTuBHbIX dyHKumii (USART, I1?2C, SPI n 1.4.), KOTOpbIE MO-
ryT ObiTb NOGLIMU, U3 NPUBEAEHHbIX Ha puc.9-14, a Takxe
aHanorosble BxoAbl ALLIM n aHanoroBble BbIXOAbl BCTPOEHHO-

ro UWAM (puc.15,

GPIO Output (2,100 MY 16). [lanHble pexu-

ermate (2. 100N oo o an

m +3%  aTonbko ana HekoTo-
I YT [~ pbiX, yKas3aHHbIX B

@ [1]. CnoBo «Analog»

N _I:.: nogyepkuBaeT aHa-

u norosoe GoOpMuUpPoO-

UBbe BaHMe CuUrHanos, B

oTAnMYne OT npepbl-
AYWNUX LUPPOBLIX.
Heb6onbwasa pe-
mapka. B cxemax,
npuBeAEeHHbIX Ha
puc.10, 11, nmetoTca
6ecnonesHble pe3unc-
Topbl Rpu, Rpd. OHun
B pexume BbIxopAa

b N

D

Pnc.17

TTTEAT T ™

MAKPOKOHTPOANERDI
[EeNCTBUTENbHO HE HYXHbl, HO TEOPEeTUYEeCKN MOTyT MpUro-
ONTbCA NPU BbICTPOM NEepeKkoYeHN B PeXMM BXoaa.

[Ona nonHOM KapTUHbI He
XBaTaeT elle OOHOro «Mas-
ka». B MK ¢pupmbl STM npe-
" AYCMOTPEHO perynvpoBaHue

HaksoHa GPOHTOB BbIXOAHbIX

[MA] CUTHanNoB. OTO MOXeT NoHa-

\ [OOUTLCSH AN CHUXEeHUs

15 9/1EKTPOMArHUTHLIX MOMEX 1

\ konebaTeNbHbIX NPOLLECCOB -

10 Tak Ha3biBaemMoro «3BOHa».

\ Peyb npet o nporpaMmHbix

2 permcrtpax, MO3BONAOLWMNX

0 \ orpaHvMynBaTb Makcumanb-
15 20 25 v, [B]

Pnc.18

BLICOKMH yposeH:
| \

HYIO 4aCTOTY BbIXOAHbIX CUT-
HanoB COrnacHo paay: 2; 25;
50 nan 100 Mrly,.
Ha pwuc.17 nokasaHo
BHYTPEHHEE YCTPOWCTBO TU-
¥ nmyHoro KMOI-Bbixona.
HUSKAN yPOBEHS Mepen mowHbiMn KMOTI-
||_ y TpaH3uctopamu VT1, VT2
[mA] pacnonaratTcsa y3nel 11,12 ¢
/ HabopoM nepeksiloyaeMblx
15 reHepartopos Toka. YHem
o

6onble TOK nocTynaet B
/ BbllLE KPYTU3HA PPOHTA BbI-

3aTBOP TPaH3UCTOPOB, TEM

XOAHbIX CUTHANOB, U Haob0-

3 poT. CXxemMOTexHnKa TOKOBbIX

«3amennutenei» 06bIYHO

naTeHTyeTcs U aBaseTCs

«HOYy-xay» ¢upmbl-paspa-

Emm@ 6oTynka.

BAX uundposbix Bxonos/

BbIXO/I0B CH/MalOTCS 3KCrepu-

MeHTanbHo (puc.18, 19), no-

In l CKOJIbKY B AaTalunTe nogobHble

[rafs] rpadukM OTCYTCTBYIOT. BaxHo

3HaTb, YTO paspaboTymk 3an-

l peLuaeT TOK Harpysku (BTeka-

oW 1 BbITEKAKOLWMI) Bonee

25 MA Ha oauH BbiBog, 1 150 MA
no BCEM BbIBO4AM BMECTE.

B paTawuTe ykasoiBaeT-
1 ca ananasoH 0...8 MA gnq
nNoaKO4YEeHUS MUKPOCXEM
. undposoin nornkn un 0...20
0 0.5 Ugpl& MA [18 NOAKNIOYEeHUS He-

CTaHAAapTHOW Harpysku, B
EMEE 4acTHOCTHU, CBETOAMOLOB,
onTonap u T.4.

Ha punc.20 nokasana BAX gnopos VD1 (puc.6-16), ko-
TOpble 3aLULLAI0T BXOAbl MUKPOCXEMbl OT CTaTUYECKOr0 3neK-
TPMYeCcTBa U KPATKOBPEMEHHbIX BBIOPOCOB OTPULATENBHOIO
HanpsxeHusa. Aunop sBngeTcsa KPeMHUEBbIM ManOMOLLHbIM.
Tok 4epes Hero Ha3blBAeTCs TOKOM MHXEKLUU, U OH He JoN-
XeH npesbiWwatb 5 MA N0 0AHOMY BbiBOAY M 25 MA no BCcem
BbIBOLAM BMeCTe.

Ecnun ncxoamtb M3 HOPMbI LONYCTUMOIO OTPULLATENBHOTO
BXOLHOro Hanpsixexus He 6onee -0,3 B, To Tok 4epe3 anop,
nonyyaeTcs 3HaYNTENbHO MeHblwe 5 MA. 3ayem Xxe Torga oH
yka3blBaeTcs B gatawnte? Jeno B TOM, YTO TOK MHXEKLUN
nposepsieTcs BBIGOPOYHO HA 3aBOLACKMX UCNbITAHUSAX, YTOOLI
nMeTb NpeAcTaBneHne o 3anace HagexHoctn MK, koraa npo-
NCXOAAT CBEPXAHOMASbHbIE MPEBLILIEHNS BXOLHbIX HANPSKEHWIA.

0
0 05 1.0 V_[B

Jlntepartypa

1. DS8626. Datasheet STM32F405xx/407xx. Rev.4, June
2013, p.185 <http://www.st.com/>.

2. RM0090. Reference Manual STM32F405xx/407xx.
Rev.6, February 2014, p.1710 <http://www.st.com/>.
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MamaTmn Paga OQonou

B kpyroBopoTe coBpeMeHHbIX COObITWIA OH yLIen B MUP UHOM
NO-aHrNIACKM - He3aMeTHO 1 He npoLasck. C 60bLION 3anepXk-
KOM 1 NO4TU Cy4aliHO MHe Monanock n3BecTue, 4To 12 ceHTAOpS
2013 roga He ctano Pasa MuntoHa Jonbu - TanaHTAMBOro U, no-
xanyi, Hanbonee ynaunnBoro nHxeHepa-ayanoduna, pammnms
KOTOPOro cTafna MMeHeM HapuuaTenbHbIM U Ha NPOTSXXEHUU 60-
nee 40 net accounmpoBanack C BbICOKOKa4e€CTBEHHbBIM 3BYKOBOC-
npovssepeHvem. OTedecTBeHHble ayanoduiibl CO CTaxem Bnep-
Bble y3HanM o «cucteme [onbu» n3 ceHTaBpbCKOro Homepa xyp-
Hana Paamno 3a 1974 rog, B KOTOPOM Ha ¢.56-59 6bina ony6iuko-
BaHa ctatba M. KyapuHa «YCTponcTsea WymonoaasneHns B 3ByKO-
3anuncu» 1 NpMBEAEHbI CXeMbl 1 JOBOJLHO NOAPOOHbLIE ONMUCAHNS
OBYX BapuaHToB mcnonHeHuns Dolby-B Ha TpanaucTtopax. Mexay
Tem, 3TOT CaMblil NONYNASPHLIA B MMPE KOMNaHAEPHbIN LYMOMO-
[oBaTtesb CyLweCcTBOBaN yxe 6 neT, Befib NepBblii OCHALLEHHbIN CU-
ctemoin Dolby-B kaTylue4HbI TPeXMOTOPHbIV TPEXTON0BOYHbIN
[IBYXCKOPOCTHOW cTepeodoHnyecknin maruntodoH KLH Model 40

Dolby Laboratoties

6bIn BbiNyLLeH elle B uioHe 1968 ropa (8 CCCP B Te roapl 6binm
pacnpoCcTpaHeHbl NPeMyLL,EeCTBEHHO JTAMMOBbLIE MOHOMOHMNYECKNE
KaTywe4Hble MarintodoHsl), a nateHt CLLUA Ne3631365, 3auim-
LLAIOLWNIA CTPYKTYPY M CXeMHble peLueHus, ony6GnukoBaH 28 ne-
kabps 1971 ropa ¢ paTo KOHBEHLMOHHOrO npuoputeTta 1 HOA6ps

United States Patent 011 3,631,365

333/14X
333/14X
333/14X

3,350,512 10/1967 Percival etal
3379839 4/1968 Bennett.
3,397,285 8/1968 Golonski
Primary Examiner—Herman Karl Saalbach
Assistant Examiner—Saxfield Chatmon, Jr.
Attorney—Roberts, Cushman & Grover

[72] Inventor RayM.Dolby
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[21] Appl.No. 867,454

[22]) Filed Oct. 20,1969

[45] Patented Dec. 28,1971

[73] Assignee Dolby Laboratories Inc.

(32] Priorities July 21,1967
33] Great Britain
31 36,466/69;
Nov. 1, 1968, Great Britain, No. 51,985/68

ABSTRACT: Signal compressor or expander action is ob-
tained by passing the signal through a main path which pro-
vides an undistorted signal. A further path is tapped off the
main path and amplifies and limits the signal. ‘The output ?f
the further path is used to boost or buck the signal in the main
path to obtain compressor or expander action. This action
takes place in a restricted frequency band definéd by a varia-
/14, bl fiter in the further path, this filter being responsive to the
output of the further path to narrow the pass band when this

{54] SIGNAL COMPRESSORS AND EXPANDERS
27 Claims, 13 Drawing Figs.

72 L V2 of FE——— 333,
179/100.2,333/17,179/1 D

H04b3/04,  output increases. The filter comprises two filters in cascade, a
e H03q7/06  fixed value filter and a variable filter which includes a voltage-
150 14;  controlled variable resistance. The two filters can be simple

RC filters but in combination they give a 12dB/octave cutoff
which is important in avoiding noise modulation effects. Vari-
ous advantageous filter configurations are disclosed.

330/96, 123, 124; 179/100.2

[56] References Cited
'UNITED STATES PATENTS
3,111,635 11/1963 Skovetal ..ccoewvceerenner 333/14

47K 15K

il
x% @75;“ il
K 247 ok L 10K,

S8
2
]
=a§'
I
M
-
Sy

Lus (487 &
Loy _Tors
T e e T

Hukonavi Cyxos, r. Knes

1968 ropa no nateHTy Benukobputanum Great Britain patent No.
51,985/68, aBTOp M306peTeHns Ray M. Dolby. B 1970 ropy npak-
Tuyeckn opgHospeMeHHo ¢upmammn Advent, Fisher n Harman
Kardon 6b111 BbinyLLeHbl NepBble KACCETHblE CTepeoMarHMTodpo-
Hbl ¢ Dolby-B, 1, nockonbky 6naronaps KoMnaHaepHoW cucteme
LUYMOMNOHMXeHUs JJonbu OHU «lumMnesn» 3aMeTHO MeHbLUe, YeMm
ObITOBblE KaTyLIEYHWKN TOrO BPEMEHWU, UMEHHO C 3TOr0 M Hava-
nace 3onotas apa Hi-Fi kacceTHnkos.

Pai Oon6u poauncs 18 aueaps 1933 roga B MopTneHae (wrat
OperoH, CLLIA). PacckasblBaloT, YTO B 4eTCTBE OH 060Xan My3bi-
KY ¥ Urpan Ha HeCKoJIbkMX My3bIKaJlbHbIX MHCTPYMeHTax - ¢popTe-
nrMaHo, knapHete n rutape. lNpun 3TOM ero 3aHMMano He CTOMLKO
My3VLMPOBaHWeE, CKOMbKO NMPMPOAA 3Byka kak Takosas. Cam xe
[on6w rosopun, 4TO eLle GoNbLUE ero MHTepecoBana TexHMKa: «A
TOuYHee, BCe, YTO ABMXETCS: MeXaHW3Mbl, aBTOMOOUAN, camore-
Thl». M1 4YTO MMEHHO OTCIOAA ¥ MPOUCXOAMNT ero cTpacTHas io6oBb
K punamnke. NoapOCTKOM OH NOAY4M B NOAAPOK KaMepy 1 NPUHAN-
¢ cHumaTtb Bce noapsaa. B 1948 roay, ewe B Wwkone, oH ycTpous-
CS MexaHVUKOM B FOPOACKONM KMHoTeaTp. TaM OH NO3HakoMMCs C
amurpaHTom n3 Poccun - Anekcanopom MaTBeeBuyem NoHATO-
BbIM - OCHOBaTenem komnanun Ampex Corporation, ctasLuein Bnoc-
NefcTBMM KpynHenwen ayamo- n sugeokomnanuneri CLLUA. U no-
Ny4un npurnaweHne B Helh paboTtaTb. Yepes rog no OKOH4YaHWM
wkonel Part noctynun B CtaHdopackuii yumsepcuTterT. Ero, k cno-
BY Cka3aTb, OH OKOH4MA He 6e3 Tpyda. B anbma-matep creneHb
6akanaspa emy NPUCBOWIN INLLbL FOAbl CMYCTS, KOrAa O HeM 3aro-
BOPWJIN KakK O BblAatoLemcst yieHoMm. CBOMX HOBbIX 3HAKOMbIX Pari
6e3yCcnoBHO Npeano4en noceLleHuio nekumnii. M ecnu 3a napton
OH MPOBOAWA MO TPX Yaca B AeHb, TO B Ampex nponagasn no natb.
CHayana 1oHbI NPorysbLUMK Obli 3aHAT B HECKOBKMUX Cy4aiiHbIX
npoekTax kopnopauuu, a ¢ 1953 roga cocpefoTounIICa Ha ee rnas-
HOV pa3paboTke - CO34aHUN NEPBOro B MUpe B1AeOMarHMTodpo-
Ha. Ero, 20-neTHero «Hepoy4Ky», MOCTaBWM BO rNaBe Lenow rpyn-
Mbl 371EKTPOHLMKOB. Pe3ynbTatoM paboTbl rpynnbl CTan nepsbiii
Kommepueckuin BngeomaruutodpoH Ampex VR-1000. B yctpoiicTtse,

ctomswem go 50 Teicay gonnapos CLUA, ncnonb3osancs npuH-
LM nonepe4Ho-CTpo4Hon Buaeo3anuncu. B 1957 rogy, o3HakoMuB-
wmek ¢ onycamm lonbu, yueHblii coBeT CTaHbOpa passen pyka-
MW 1 MPUCYANN-TaKV «HepaaMBOMy» cTeneHb Oakanaepa. A elue
yepes napy neT Harpaaun cpasy AByms cTunenanamu. MNocnegree
06CTOATENLCTBO ObIIO KpaiiHe KcTaTu. Ha aTn AeHbrn Mononown
yenoBek OTMpasuaca B faneknini Kembpuaox npogonxatb yuely,
[abbl TakvM 06pa3oM BOCMONHUTL YNyLLLEHHOE Ha PoAVHe.
Kembpuaxckomy yHuBepcuteTy Paii nOCBATUA LWeCTb fneT,
3aHMMasCb AMHHOBOHOBLIM PEHTIEHOBCKMM U3JlyYeHVeM 1 3a-
wmTtmB B 1961 gncceptaumio (Ph.D.) no ¢dwusmke. JIoHgoHckas npo-
deccypa cpasy v No AOCTOMHCTBY OLleHUNa TanaHTbl BHOBb Mpu-
ObliBLWero cTyaeHTa. B 1961 rogy emy npucyamnm oOKTOPCKYiO CTe-
neHb No Gu3nke M 3BaHWE HAYHHOrO COTPYAHMKA 3HAMEHWUTOro
Memb6pokckoro konneaxa. OaHako n B Kembpuaxe Lonbu He cmor
YAEPXaTbCs OT «XanTypbl»: OH He TONLKO YYWUICS, HO W BbIMOAHAN
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$yHKUMM KOHCynbTaHTa CoeamHeHHOro KoponescTaa no aToMHOW
9HepreTuke. Korpa ogapeHHOro amepukaHua HasHa4ymam Ha aTy
[OJXHOCTb, emy 6bifio Bcero 27 net oT poay. Bnpoyem, noctbl
Jon6u Hukorpa He npensbany. B 1963 roay oH 4yTe v He ¢ 60em
BblpbiBaET cebe ManonpecTuxHoe HasHaveHne coBeTHrka KOHEC-
KO B VIHgun. U, cTpacTHbIV NyTelleCTBEHHMK, OTNPaBAseTcs Kyaa
Makap Tenat He roHsn. [1ga roga Pain konecuTt no MHAUINCKOM ry-
BuHKe, cobMpasn MecCTHbIV donbknop. C coboi OH TackaeT rmraHT-
CKUA 6OOUMHHBIA MAarHUTOMOH, HA KOTOPbIA 3anMUCLIBAET NECHW,
CKa3aHWs 1 HENMOCTUXUMO NPEKPACHYIO0 MHAYUCTCKYIO MHCTPYMEH-
TasbHyl0 My3blky. Ho, 0 yxac, yem 6onee OH TLLUTCS ee yBEKOBe-
unTb, TeM Gonee NOHUMAET: Nepefatb ee Marvio NPy NOMOLLU
CyLLEeCTBYIOLLLEI annapaTypbl HEBO3MOXHO. HexHoe nbsiHo cutap
1 Tabna, HI0aHChl 22-CTYNEHHOr0 ANAaTOHMYECKOro 3ByKopsAa Nos-
HOCTbIO CKPaAbliBAIOTCH MEP3KUM LUMMEHWNEM, YCUAMBAIOLLMMCS MO
mMepe ocnabneHus 3syka. MiIMeHHo Torga mononon ¢pusmk Bnep-
Bble 33lyMbIBAETCS O Ka4eCTBe 3BYKO3aMNMChiBaloLLe TeXHUKK. U
C Tex NOp ee COBEPLUEHCTBOBaHWE CTaNo «MaHuakaabHoW» naeen
Paa Oonbw.

B mae 1965 roga, cpasy xe no Bo3spalieHun B JIOHAOH, OH
ocHosbiBaeT Dolby Laboratories n npuctynaert k peanv3aumm CBo-
el ugen. B MIHomMm oH MHOro mMeguMTupoBan, 1 B 06LUMX YepTax
CyTb n300peTeHus Bbina scHa eLle Tam. BeicokoyacToTHas GoHo-

MEMOPUAA
Basl CTaTuka - TO eCTb TO, HTO Mbl Ha3blBAEM LUMMEHUEM U CBUC-
TOM, - OCOGEHHO MPOSIBASETCH B TUXMX U MeAseHHbIX pparmeH-
Tax. YSICHMB 3Ty 3aKOHOMEPHOCTb, Jon6u AnHaMmn4eckn Nnpunoa-
HSI1 YPOBEHb TUXMX 3BYKOB A0 3aMNMCU HA NIEHTY, U «3epKajIbHO» UX
OMyCTUA Nocne BOCNPOV3BEAEHNS C IEHThI, MPUYEM C 4ACTOTHbLIM
pasfeneHvemM, OTAENbHO ANS HU3LIMX W BbICLUIMX 3BYKOBbIX 4ac-
ToT. Tak pogmnace Dolby A noise reduction - komnangepHas cuc-
Tema LUYMOMOHMXEHUS, KapAnHanbHo (NpuMepHo B 3...5 pas nim
Ha 10...15 pb) cHuxarowas 3amMeTHOCTb LWYMOB, HO MPaKTUYeCKn
He UCKaxaroLLas MCXOAHbIN 3BYKOBOW CurHai. Kak BCMoMMHan cam
Pai, nepBoi B UCTOPMMU My3bIKaJIbHOM MHAYCTPUMN «HUCTON» 3anu-
Cblo Obin KOHUepT MouapTa B UcnonHeHnn AlikeHasu. «{ nobun
My3bIKy ¥ OTTOrO Ha4an ¢ knaccuku. A notom nucan sce 6e3 pas-
6opy». U 6e3 nomex.

MepBoHavyanbHo n3obpeteHne [onbu HasbiBanocb S/N
Stretcher. Paio 1 B ronoBy He Npnxoauno, Y4To 4yaeCHy0 MHHOBA-
LMIO, O KOTOPOM OH TakK MeyTasn, MOXHO 0603Ha4YnTb CBOUM UMe-
HeM. Ho ogHaxabl B kynyapax Dolby Laboratories oH cnyyariHo
ycnelwan pasrosop. Becepgosanu asoe paboymx. «Hy 410, Koraa
Jonbv nepeBo3unTtsb 6ynem?» - cnpalumean 0avH apyroro. «Ja éor
ero 3HaeT. Bot, cobepeT npuynHpans - u nosedem». OHM YNOPHO
Ha3blBanM ero n3obpeTeHne He «CTpeT4ep», a «4onbu». MNpocne-
3MBLUUCH OT yMUNeHus, bbiBLwnin coBeTHMK FOHECKO BHan rnacy
HapoAa 1 Ha CnenyloLmii xe AeHb CMeHun norotun. Tak ums Jon-
6v NpeBpaTIOCh B TOProBYIO MapKy, yAadHee KOTOPOM, KaxeTcs,
He Npuaymaellb.

Pewwns npobnemy yctpaHeHus wwmna B MariutodoHax, Pai
Jon6u BCNOMHWA CBOIO CTapyto Nto60Bb K KMHO ¥ pelunn caenatb
npopbIB B KayecTBe 3Byka knHodunbmoB. Beap k kKoHLy 60-x ro-
[10B Ka4ecTBO 3ByKa AomaluHero Hi-Fi marHutodoHa 6bino HamHo-
ro jydwe, 4eMm B KMHOTeaTpax, BOCMPOM3BOASLLMX 3BYK C OMTH-
4yeckux Aopoxek GMnbMOB NO TexHonorum 35-neTHen 4aBHOCTH.
B 1972 rony Dolby A 6bina agantupoBaHa v ans kKuHo, a B 1975
6blna co3gaHa 3HameHuTas aHanorosas cuctema Dolby Stereo, B
KOTOPOW MOCPEACTBOM aHAI0Or0OBOr0 MaTpuLMPOBaHWS ABYX Of-
TUYeCKUX KaHanos, Gpusnyeckn pasmelLeHHbix c6oky oT nepdo-
paumn 35-MUNIMMETPOBOWN KWUHOMAEHKN, CO34aBannCh YeTbipe
3BYKOBbIX KaHana: neBblii M NPaBbli 419 My3blkn U 3 dEKTOB, LieH-
TpanbHbIV 415 AMaNoroB U HYeTBEPThIN - OKpyXaloLwuii (surround)
Ana co3naHns 06beMHO (TPEXMEPHOI) 3BYKOBOWM atMmocdepsl.

[ns BHeApeHns HOBOro 3Byka B KMHO [1on6u BMeCTe CO CBOeN
$upmoii nepeesxaet u3 JloHgoHa nobnuxe k Monnueyany - B T.
Can-®paHumcko (wtaTt Kanudophus, CLLUA). Lnpokoe pacnpoc-
TpaHeHue TexHonorum Dolby Stereo n Dolby Surround B knHoTe-
aTpax Havanocb nocne npembepbl GUAbMOB «3Be34Hble BOMHbI»
Ixoppxa Jlykaca n «<bnnskne KoHTakTbl TpeTbero poga» CTueeHa
Cnunbepra, UCMONb30BABLUMNX TaKyl0 CUCTEMY M LLIOKMPOBABLUMX
3puTenert peanncTM4yHOCTLIO 3BYKOBbIX 3d@EeKTOB nponeTa Koc-
MU4eckux Kopabnei npuiiensues, B3pbIBOB 1 T.M. [o3aHee Tex-
Honorung Dolby Stereo/Surround asonoumonmposana o Dolby Pro
Logic, a notom n o undposow Dolby Digital 5.1 (Ha knHonnexke
undposble gaHHble Dolby Digital pasmeliaioTca mexay okHamm
nepdopaunn). Mogndukaums Dolby Digital EX pononHeHa 3aa-
HUM OKPYXaIOLLMM KaHasoM (MOMMMO J1IeBOro, LIEHTPaNbHOro U
npaBoro GppOoHTasbHbIX, & TAKXe JIeBOro 1 MPaBoro 3agHUx u cab-
Bydepa). MNocnenHss Ha CErofHAWHNIA AeHb «KMHOpa3paboTka»
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Dolby — TexHonorusa Atmos ¢ nogaepxkon oo 64 ouHamMmnKoB, cy-
NALLAS 3PUTENSIM CaMble HEBEPOSTHbIE ayAMOBMeYaTNeHus oT Npo-
cMmoTpa.

He 3a6biBan [on6u 1 aHaNoroByto MarHUTHYIO 3BYKO3amnuchb.
B 1981 ropgy nosiBUAMCbL yCOBEPLUEHCTOBAHHbLIE KOMNAHAEPHbIE
wymonopasutenu Dolby C, B 1986 - Dolby SR, B 1989 - Dolby S,

nopasnsioLme WwWymsl 6onee yem Ha 20 ob, a B 1981 - nop Topro-
BbIMK Mapkamu Dolby HX 1 Dolby HX-Pro - cuctemsl avHammnyec-
KOro v afanTMBHOrO NOAMArHMYMBaHUS, 3HAYNTENBHO pacLumps-
loLLMe AVHAMUYEeCKMIl AnanasoH CBEpXy.

3a cBoWi Bknag, B MHAYCTpuio 10161 nonyunn MHOXeCTBO npe-
MW, B TOM YnCAe NoYeTHbIN «Ockap», «IMmu», «I pammu». B 2012-
M rogy 3as, B KOTOPOM Bpy4aioT npemuio «Ockap», Gbln nepenme-
HoBaH 13 Kodak Theatre B Dolby Theatre.

Kommepueckuii ycnex Pas [lonbu Gbin OCHOBaH Ha ABYX ero
yepTax. Bo-nepsbix, OH He Obl XafHbIM 1 C Camoro Ha4ana ycra-
HOBW HACTOJIbKO HU3KME NIMLLEH3NOHHBIE OTYUCTIEHNS 32 UCMONb-
30BaHWe CBOMX M300pEeTeHMiM, 4TO B MMPATCKOV NoAAenNke ero cu-
CTeM He OCTaNoCh PeLnTeNbHO HUKAKoro cMeicna. B pesynbtaTe
BO BCEM MVpe Ceiivac HacHMTLIBAETCS OKONO 7,5 MUNInMapaos yc-
TPOWCTB, UCNOMBL3YIOWNX Te UM UHble TexHonorun Jonbu. Bo-
BTOPbIX, OH HUKOIAa He OCTaHaBNBASICS HA [OCTUIHYTOM, NOCTO-
SIHHO COBEPLUEHCTBYS CBOV pa3paboTku U MAas B HOTY C TeXHUYeC-
KMM NpOrpeccoMm.

Mo oueHke Forbes, nnuHoe coctosHne Pas Jon6bu B 2013 roay
neuncnanoce 2,4 munnvapgamu gonnapos (B 1965-m rogy ycras-
Hon ¢orpa Dolby Laboratories coctasnan 25000 gonnapos). Be-
COMble CyMMbl n3obpeTtaTtesib TPaTUI Ha 6naroTBOPUTENBHOCTD,
0TAaBast NpeanoyTeHne MeaMLUMHCKUM npoekTam. Mpu ero yyac-
Tvn B KanudopHuu 3a nocnepHve fecsitb net 6bian oTKpbITh J1a-
6opaTopus pereHepaTUBHOM MeauLMHbI, LIeHTp CTBONOBLIX KNe-
TOK 1 LleHTp 300poBbst MO3ra.

Paii Munton Oonbu ymep B cBoem fome B CaH-PpaHumcko B
Bo3pacte 80 net. B nocnegHue rofbl xm3um n3obperatens cTpa-
nan ot 6one3uun Anbureivepa, a B uone 2013 ropa y Hero 6bina
[MarHoCTMpOBaHa 0CTpas nekemus. Y Hero octanmck xexa Jar-
map (oHu coctosnun B Gpake ¢ 1966 r.), ABoe cbiHOBen [asua n
Tom, 1 4eTBEPO BHYKOB.

«HecmoTps Ha TO, 4TO OH BbiN MHXEHEPOM B Aylue, BCe JOCTU-
XEHWS MOero oTLa B TEXHONOMNW NOSIBUANCH U3 ero NobBu K mc-
KyCCTBY U My3blke. OH nepeHec CBOIO N10O0Bb K XYA0XECTBEHHO-
My NpoLeccy Ha Bce cBou paboTbl B 0611aCTW KUHO- 1 ayano3anu-
cu», - 0TMeTun cbiH Paa Jonbu, pexuccep u nucatens Tom Jdon-
ou.

B 3aknioueHne xo4eTCs NPUBECTN HEKOTOPbIE BbICKA3bIBAHWS
Pas Oon6wu - ero «[pasuna xunsHu», onybamMKoBaHHbIe B XypHane
Esquire.

3anomMHUTE: TO, 4TO MOXHO YC/bILLATh, HE BCErAa MOXHO yBU-
Aersb.

51 04eHb XOpPOLIO MOMHIO, Kak B 1966 rogy ko MHe rnoaowen
0A4MH 3BYKOMHXEHEP v cka3an: «[la KOMy OH HyXeH, 3T0T 3Byk? Tbl,
napeHb, NPOCTO BPeMsi 3ps TpaTuilb. JIIoASM UHTEPECHBI KapTUH-
Ku, JOASM MHTEPECHb! 3Be3Abl, JI0AIM NHTEPECEH 6aeck. A KoMy
MHTEpeceH 3Byk?» 5 pacckasbiBalo 06 9TOM He AJISi TOro, YTo0k!
BCMOMHUTL 00 04epPEeaHOM Yyaake, C KOTOPbIM MHE J0BE/I0Ch BCTpe-

TUTBLCS. S BCMIOMHWU 06 9TOM [TOTOMY, HTO C TaKUMU pedamu s cTasl-
K1BaJICS BCIO CBOIO XU3Hb.

$1 BCcerpa 3Ha, 4To TOT, KTO CyMeeT pa3obpartscsi ¢ npobaemori
roaasneHvs LLYMOB, 6yaeT obecrneyeH paboTol v AeHbramu Ha BCIO
XU3Hb.

CoBepLUeHHO TOYHO s BuAesn cebsi B crmcke cambix 6oratbix
amepukaHLeB oT Popbc, HO He MOry BCIOMHUTb, Ha KakoMm s bl
mecre.

Mosi namsTb HUKorga He AaeT MHe 3abbiTb O TOM, Kakow Xe s
BCe-Taku cTapblid. 51 noMHIo, kak etue B 1949 roay mbl o6cyxaanm ¢
KeMm-To, ynaayT v Korga-Hunbyab LeHbl Ha MarHuTogoHbl. Torapa
marHnTopoH Ampex-200 ctonn 4000 £0nNapoB, H4TO B CErOAHSILL-
HeMm akBuBaneHTe pasHsieTcs 31 Toicaqe. EAuHCTBEHHOE, Yero g He
MOMHIO, Ha 4eM Mbl cownmck. KaxeTcsi Ha Tom, 410 gewesne 2000
[10/171ap0OB MarHUTOQOHb! He BYAYT CTONTb HUKOrAa.

51 He Beplto B nporHo3sl. OHW penko cobiBaloTCs. S MoOMHIO, kak
BO Bpems BTopoui MupoBoii BCe rosopuiv 0 ANBHOM HOBOM MUPEe
nnactuka. O ToMm, yTo B G/vxaiilem ByayLuiemM oH 3aMeHUT Bce —
CTeK/10, AepPeBo, HaTypasibHble BOMOKHa. Ecam Gbl 3T0 0ka3anochb
npasAovi, neca nepectam bl BbipybaTh eLle Tpuauats 1eT Has3as.
A BMECTO X/10MKOBbIX noseii 6biiv Obl Moas Ans ronsga.

Y1061 BbITH XOPOLLUMM M306pETATENEM, HYXHO, B EPBYIO 04e-
penb, Hay4UTLCs MPeABUAETL. ST MOHS 3TO eLye B CaMOM AETCTBE.
Haw gom B CaH-®paHumcko 6bin noctpoeH B 1904 rogy n ocHa-
LLeH 0AHOBPEMEHHO ra3oBbIM 1 S7IEKTPUYECKMM OcBeLLeHneM. MeHs
BCerfia rnopaxasno 3T0. HEYXEenn apxXMTeKTop He MOr AOraaathCs,
Kakovi BuA 0CBeLLeHns nobeanT B camoe bavxariee Bpems?

MHe kaxetcsi, 4T0 60/bLUMHCTBO M300PETEHNI I HAYNHAETCS C
TOro, 410 N3006peTaTens NPOCTO YTO-TO CEPLE3HO HE yCTPpanBaer.

CKIIOHHOCTb K M306PETEHNI0 — 3TO TO, HTO Y MHOMuX Joaei
cuanT BHYTPU, @ Y MHOruX — HeT. Ho s HeHaBuXy TeX, KTO roBOPUT,
YTO Hay4YnTbCS M306peTaTh HEBO3MOXHO.

M3o6peTatb — 370 TXENbINA TPYA. He To/bKO 3MOLUMOHANbHO —
puandecku.

Henb3s npotuBuTbCs TexHonorusaMm. MeHs BocxuwiaeT oaHa
nctopus, umeLuasi mecto B 1930-x rogax B Aviose. Torga TO/IbKO
MOSIBUSINCH KOHANLMOHEPSI, Y MHOMEe BAafe bLibl KUHOTEATPOB OT-
Ka3blBaMChb UX CTaBUTL y cebs B 3anax. OHY CYUTaIN, 4TO ITO Mau-
oTCKOe U300peTeHne, n K HUM 6e3 BCIKUX KOHANLMOHEPOB BassT
TO/IMbI HAPOAAa. A MOTOM MHOrMe nNpocTo pasopuanck. [lotomy yto
BCe 3pUTENIN YLLIM K TEM, Y KOro B 3a1ax paboTaam HOBEHbKME Ma-
wuHbl. Kak MHe paccka3abisas Mot Apyr n3 AioBbl, 1IETOM Tam CTO-
UT afickasi Xapa, v OH, Harnpumep, BOOBLLE CTa XOANTb B KUHO TOJIb-
KO 4151 TOro, 4T06bI CMIOKOMHO NOCUAETHL B XOJIOAKE.

lMpuxoas B knHOTEATP, JIOAM, KaK MHE KaxeTcs, peako 3aady-
MbIBaIOTCSl O TOM, YTO 3BYK CEroAHsl ropasno peanincTnyHee, 4em
BUAEO.

Y MeHsl, KOHEYHO, 4aCTO BO3HUKAET ropbKoe 4yBCTBO OT TOrO,
4TO MPaKTU4HECKN BECb 3BYK Cen4ac LUmM@poBoOW. 51 3Halo, 4yTo ung-
pOBbIE TEXHONIOrVN AieLLeBe U 3PEKTUBHEE, HO Yy MEHS BCE PaBHO
ocTaercs HOCTanbrusi o TeM BpemeHam, Korga 3Byk Obin 6onee
4E/I0BEYHBIM U YIOTHBIM.

OyeHb BaxHO B TOT MOMEHT, KOra BCe roBopsiT BaM, YTO Npo-
AykT rotoB Ha 100 npoueHToB, ckasaTtb: «/[a Bbl 4yTO, 06anzenm,
410 IN?»

3a4acTyro B nopaxeHun CKpbIT ycrex. BaxHo nwb BoBpems
pasrnsgerts ero.

51 MOMHIO, 4TO B NEPBbI pas, Korha s ycabila, YyTo Moe UMs
CTasno HapuuaTesbHbIM, Y MeHsl Obil LWOK. 3T0 Obl/I0 0YEHb-04EHb
JAaBHO. 51 BbIXoAW N3 JTIOHAOHCKOW Pye Records v TyT BApyr yciibi-
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was, kak KTo-To cka-
3an Kkomy-to: «Cny-
Lwav, oTrpasb 3aBTpa
BOT 3Tv 406U B CTY-
Anto». 3710 bbin eanH-
CTBEHHbIV pa3 B MOei
XN3HW, KOrAa Mov BO-
J10CbI BCTa/M AblOOM.

Jlo HepasHero
BpeMeHu s cTapa-
TE/IbHO BblYEePKUBa
n3 npecc-pean3os
¢pasbl THNa «sepy-
wnii npon3Boaun-
TeJb», «KPYNHeLni
MUPOBOM MocCTaB-
WKK», a MoTOM BCE
MPUBBLIKAN, U 3TU

pasbl POCTO nepecTasnm Tam MosiBIATbLCS.
Hukorza He ycTpanBaiiTeck Ha paboTy Tyaa, r4Ae BaMm He 0380~
NI910T 6PaTh B 4E€I0BbIE MOE3AKN XEHY.

MEMOPUAAN

Y MeHs1 B roioBe MHOXECTBO uAeW, U [aneko He BCe U3 HUX
kacatotcsi 3Byka. OAHako 51 HUKorAa He MoAetocs BCemu CBOUMMU
vaesmu. Beab nsobpetatesib JOSIKEH BECTU Ce0s1 KaK XYAOXHUK v
He [I0/XeH BbICTaB/IsITb Ha MPOoAaxy Bce, YTo co3aarl.

51 BCceraa xoTesn Hay4nTbCs n306peTaTsb MpocTelLme BeLum, Ko-
TOpbIE MOTYT caenatb pesosoumio. Beab KTo-To xe n3obpen 6ont
v ravky.

lomHI0, 4TO KOrAa s1 B NEPBLIN pa3 nocMoTpesn «3Be3AHbIe BOVi-
Hbl», 51 peLuns1, 470 aTo komeams. Ho, Aymalo, s yxe He crnocobeH Ha
noao6HyI0 OLLINOKY.

Mue HpaBuTCs, 4TO 060 MHE HUKOMY HUYEro He U3BECTHO.

Hukoraa He npocuTe cBOMX NoA4YMHEeHHbIX pabotats no 80 va-
COB B HEAEO.

BeccmepTne MoXeT ObITb MHTEPECHO INLLb AETSIM 1 CyMacLues-
LUNAM.

CChbIIkM HA UCMONb30BaHHbIE UCTOYHWKM 1 IUTEPaTypy

1. http://www.dolby.com/us/en/about-us/who-we-are/dolby-history/index.html

2. http://today.shadrinsk.info/star-birthday/1058/

3. http://esquire.ru/wil/ray-dolby

4. http://www.nytimes.com/2013/09/13/business/ray-dolby-who-put-moviegoers-
in-the-middle-is-dead-at-80.html

PucyHok ne4aTHOU naatsl kK cTatbe Ha ¢.50
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AUDIO HIGH-END

«QMUTTEepHO-KaToaHbINn» rmopua B High-End
ycunutene AJia HaylWlHUKOB

(OkoH4aHne. Hayano cm. «PX» Ne6/2013, c. 54, 55)

Mpu xenaHnMm MoXHO popcrpoBaThb OTAABAEMYIO MOLLIHOCTb. [ns
3TOro He06X0AMMO NOJHSTL HAMPSXXEHWE Ha OnNepaLOHHOM YCUn-
Tene, OTK/OYMTL HATK HaKana namn oT cTabunma3aTopos, yBeINynTb
racsiLime cConpoTuBneHns B uenu pene. Mpy TakoM N3MeHeHUM Bbl-
XO[Has MOLLHOCTb MOHOGOKA yBenuunTcs fo 6 BT. Ho Bce xe nyy-
e 6e3 dpaHaTn3Ma, Kak H1 Kak, aTo yeunutenb Ans TenedoHoB.

MMBpuaHbI yeunutenb ANS HayLWHWMKOB 3anyweH B HeGosb-
LUYIO CEPUIO M MPUMEHSIETCS aBTOPOM W B ka4eCTBe MeXON04HOro
COoefuHUTeNsl, U B Ka4eCTBe YCUIMTENs NS HayLHWKOB. Kpome
TOrO, yCUNUTENb MOXET OblTb NOAKNOYEH K BBICOKOOMHBIM MOHU-
TOpam 1 Npu 3TOM BO3MOXHO 1 napaniefnbHoe BK/oYeHe kaHa-
no.. Bbibop koadduumeHTa yerneHns ocyLLecTBASeTcs pe3ncro-
pom B uenu obpaTtHoi cea3u R2. B paHHom ycTpoiictee Kyc. pa-
BeH 8, HO ero Nerko MOXHO U3MeHUTb. Mpu 3TOM HeobxoaMMO
OTMETUTb, YTO HECMOTPS HA NPYMEHEeHNe OnepaLYoHHOro yeum-

Bnaanmmnp depocos, r. KpacHoaap

Tens Ha BxoAe, 3By4aHue yeunutens, B LLeJIOM, OCTaeTCs MArkum
NamMnoBbiM. 3TO Xe MArkoe namnoBoe 3By4aHWe KapAvHanbHbIM
06pa3omM MeHsIeT 3By4aHmne 1 NOMHOCTbIO TPAH3MCTOPHOrO YCUIIN-
Tens, Korga yctponcTeo paboTtaeT B kayecTBe MexXON04HOro co-
eavHuTens. HepoctaTkn cxeMbl — Hanu4yue onepaumoHHOro ycu-
nuTens Ha Bxoae. JJOCTOMHCTBO — ranbBaHWYeCKMI BbIXOA, Masble
HeNNHelHbIe NCKaXeHWS, HN3KOe BbIXOAHOE CONPOTUBNEHNE, CUM-
METPUYHBIA BbIXOOHOW kackag, paboTatowuii B knacce A, n mar-
K1 namnosbii 3syK. MevyaTHas nnata OABYXCTOPOHHSAS (PUCYHKU
B macwrtabe 1:1 Ha ¢.49 n 50, moHTaxka Ha c.51, a Takxe Ha
cavite XypHana B pasaesne, rMocBsLEHHOM [eKkabpbCKOMYy HOMEDY
3a 2013-4i rog), Mmacka CuHsas/cuHss, wenkorpadua 6enas, Ton-
LWMHa Mean 25 MUKPOH. Ycuintens N1erko NoBTOPSETCS U He Tpe-
6yeT 0COObIX 3HAHWI M0 3N1EKTPOHNKE.
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AUDIO HIGH-END
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BHumaHue, noppenka!

Ha cavite diyAudio npeacraesneHo npegynpexaexune
(http://www.diyaudio.com/forums/solid-state/229044-
2sa1215-2sc2921-identify-genuine-fake.html), B koTopom coobLua-
€TC4d 0 NOoSABNIEHUU Ha PblHKE 60NbLLOro Konnye-
CTBa nogaenaHHbIX MOLLHbIX ay,EI,VIOCI)VIJ'IbCKVIX n-
m p-n TpaHsncropos 2SC2921 (KomnnemeHTapHas
napa ¢ p-n-p 2SC2915) npon3soacTea noHC-

kon ¢pupmbl SanKen. Hactosawmin 2SC2921 Ha nuuesoi 4acTu
KOopryca UMeeT xapakTepHble yrnybneHus (0603Ha4eHbl CTpenka-
Mu Ha puc. 1) n Becut 18,4 rp. KnuTaiickas nognenka cnesa v se-

Pnc.1

cut 15,5 rp. UcnbiTanmsa nokasanu, 4To nognesnka cropaet npu
Toke Bcero 60% OT HOMWMHANLHOrO, a BCKPLITUE yOexaaeT, 4To
Huyero obLero, kpome Koprnyca, opuruHan (pmc.2) u nognenka
(puc.3) He nmeloT. B 06Liem, GyaeTe nokynaTe TPaH3UCTOPbI -
He 3a6y,qbre npuxeaTuTb arnTe4Hblie BeChl.
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NPODMECCAOHANLHAN CXEMOTEXHUKA

C TMNU4YHOM HepJopOron, HO Ao-

=L BONIbHO Ka4eCTBEHHOW MyJbTUMe-

I IE‘I OVIAHOW aKyCTU4YeCKOW CUCTEMOWN

Edifier R1600T08 Haww yntatenu

yXe 3Hakombl [cM. «PX» Ne1/2013, c. 59]. CerogHs Baluemy BHU-

MaHU1IO NPeACcTaBnsieM TONOBYIO MyNbTUMEAUNHYIO NO LieHe (Me-

Hee $180), Ho Hi-FiHylo No xapakTepucTkam aKTUBHYIO aKyCTu-

yeckylo cuctemy Edifier R2700. Ee BTopoe HassaHue Edifier

Studio 7 rosopuT 0 TOM, 4TO PUPMa NO3NLIMOHNPYET CUCTEMY KakK

0[HY 13 Hanbonee coBepLLEHHbIX. 3aberas Bnepea, 0TMETUM, YTO
Ha 3TO eCTb BCE OCHOBAHWS.

Manoro Toro, 4yto R2700 siBnseTca pegyanien gna Mynbtu-
Meama TPEXNONOCHOW (M3 MONYTLICAYN «MyNbTUMEeaneK», Npeana-
raeMblX CerofiHs Ha pbiHKe, He HabepeTcs 1 [I0XNHbI TPEXMNO0C-
HbIX) CUCTEMOWV C pa3paboTaHHbIMK cneunanbHo nog Hee HY au-
HaMuKom ¢ guameTpoM guddysopa 14,5 cm (conpotusneHve 6
Owm), CYH guHamumkom 9,5 cm (4 Oma) 1 «NULLLANKOM» C LIENKOBbIM
Kynonom gnameTtpom 20 mm (4 Oma), TaKk OHa sBNSeTCs ewe n
CUCTEMOW C T.H. TPUAMMMHIOM, KOrAa Kaxablii AMHaMKK SBNSieTCs
Harpyskov ceoero co6cTseHHoro YM3Y. T.e. ctepeocucTema co-
LepXuT He 2, kak 06bI4HO, a Lenbix 6 YM3Y (6eckomnpommnccHoe
peLlueHune, Ha KOTOPOe He Bceraa pewaiotcs gaxe High-End aHTy-
31acThbl).

Xota Edifier - kntanickas komnaHusl, ocHoBaHHast BeHb [oH

Yxanom (Wendong Zhang) B 1996 roay B lNekuHe, pykoBogute-

neM pa3paboTku CTan M3BECTHbIN aMepUKaHCKUIA 3ByKopexuccep

. N MHXeHep-pa3paboTunk ycunutenein n akyc-

hlL Tukn ®dun OxoHc (Phil Jones, http://

www.philjonespuresound.com), KOTOPbIi BbIO-

_J n@s pan pesBOMOLMOHHO HOBYIO apXUTEKTYpy U
CXeMHble peLleHNs 3NIeKTPOHHOW HacTu.

Kak BuaHO 13 65ok-cxemsl puc. 1, dyHkumm YM3Y Boanoxe-

Hbl Ha UMC TAS5342A npounssoacTea Texas Instruments - aTo 4-

KaHanbHble undposble ycunutenun knacca D (4 x 40 Br, puc.2),

BbIXOAbl KOTOPbIX MOXHO NONAPHO rpynnvpoBaTe Aas GopmMupo-

BaHMA MOCTOBOro crepeoYM34 mowrocTteio 2 x 100 Bt. B pan-

HOM criydae (puc. 1) U5 ncnonb3oBaH B MOCTOBOM BKJTIOHEHUN 1
packa4mnsaeT aga HY gnHamumka Rbass, Lbass, a U18 ckoHdury-
pPMPOBaH Kak 4 pasaenbHblx yeunutens, nutaowmx agsa CH ovHa-
muka R\L Midrange n gsa BY gpunamuka R\L Treble. Undposon
curraneHbii npoueccop U14 tuna TAS5508C ocyuiectBnseT He
Tonbko dopmuposanve LLIMM-curHanos Ha Bxopgax YM3Y U5 u
U18, HO 1 undpoByto perynmpoBKy rpomMkocTy n Temdpa HY, BY,
a Takxe GecripeLeeHTHO ToYHYIO unbpoByo dunibTpaumio HY/
CY/BY nonoc ¢ kpyTnsHon 24 nb/okTaBy 1 ngeanbHbIM COrnaco-
BaHVeM Ha Yactotax pasgena 200 n 2800 Iy (ans cepuiiHbIX KO-
NOHOK C MaCCYBHBIMU KPOCCOBEPaMU WA Jaxe aKTUBHbIMU, HO
ananorosbiMu - Ha OY n RC, kpyTusHa 24 nb/okTaBsy sBnseTcs
HepeansHoN).

[ LED~LED4 4 _“\': :I-ME!S[EI' walume enccder M ]
Ly ot Infrared remole receiver L4 3L132g Bass potemtiometer YOL1
GVDINLIVY | eann —{ Maincontral  —|
. chip y
Input-switch control L_ L Treble potentiometer VOLZ ]
. L
Optical& 1 ~ ! : :J
Cﬂaxial ! |C2AK411? -———- :
signal 1 |Optical& coaxial I N
' |decoding chip :_._ LS TASS3424 . |R Bass outputl
I 7| Bass digital power|
U7 £D4052 W14 TASSS08G | Ly plifier
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contral chip A-D eonversion chip Digital audic | |
signal processing e —_——————
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NPOMECCAOHANLHAN CAEMOTEXHUKA
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NPOWMECCNOHANHAY

CREMOTEXFHAKA
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MpenBocxuLLas CKeNCUC 3HAYMUTENIbHOM YacTu ayanodu-
nos Kk LULMM YM34 n undposoii 06paboTke 3Byka, 0TMETUM,
yto TAS5508C paspaboTaHa O4eHb OMbITHLIMK Cneunanuc-
Tamn dupmbl Texas Instruments n npu BxoaHbIX 24-pas3pai-
HbIX 3BYKOBbIX CUTHanax ncnonb3dyeT 48-pa3psagHyto apxuTe-
KYTpy € 76-paspsgHoit (!!!) TO4HOCTbIO GOMbLUMHCTBA BHYT-
peHHWX ayamonpeobpasoBaHuii (6nok-cxema 0JHOro U3 BOCb-
MU KaHanos - puc.3), a umndpposas LLUNM Ha seixogax ¢op-
mMupyetca 32-pa3panHon apxutektypon ¢ 40-pa3paaHon Tou-
HOCTbIO 1 yacToTol 384 kI'L, (OBEPCIMMANHT X2 ANS YaCTOThI
onckpetndaumn 192 kluy, x4 gnga 96 kMy, n x8 ana 48 kl'y un
44,1 kly). Takas apxuTekTypa No3BonseT NOAHOCTbIO n3be-
XaTb apTedakTbl, CBA3aHHbIE C OrpaHnyeHnsmun 16-paspaa-
HbIX LMPPOBLIX ayanocuctem (puc.4).

OTmMeTuM Takxe, 4TO M Takas aBTopuTeTHas pupma, Kak
JBL, B cBOMX HOBbIX (Mogenun 2013-ro roga) akTMBHbBIX CTYy-
OniHeIX MOHUTOpPax cepuii LSR305, LSR308 Ttakxe npume-
Huna coBpemeHHble YM34 knacca D, xoTa B npepbiayuien
cepun aHanornyHbix nagenuin LSR2325, LSR2328 ncnonb-
3osana YM34 Ha UMC TDA7293 knacca AB.

Ik

%lg . - ka

“":'_
ey

Ho BepHemca k 6nok-cxeme Edifier R2700 - puc. 1. AHa-
NOroBbI BXOAHOW cTepeocurHan nogaetcqa Ha U14 nocne
oundpoBkM ¢ 24-pa3psLHON TOYHOCTLIO M 4YAaCTOTOM ANCKpe-
Tn3aumm 96 kI'y, nHTerpanbHelM curma-gensta ALIM U23 tuna
PCM1808 npoussoactea Burr-Brown (c HepaBHero Bpeme-
HW fBngeTca o6ocobneHHbIM noapasgeneHmem Texas
Instruments), a onTuyeckuii n koakcuanoHolit S/PDIF - ye-
pe3 npeobpasoBatenb IC2A Asahi Kasei AK4417. Mukpo-
MOLWHBIA (5 MKA) 8-pa3psaaHbil MukpokoHTponnep U4
8L152C4 (STMicroelectronics) ocywiecTsnseTt ynpasneHue -
newndpyet komaHael npuemunka MK Y IR200 (nynbT BXO-
OUT B KOMMNIEKT NOCTaBKN), Bankogepa perynaropa rpoMko-
ctm PM1 un peauctopos perynatopos tem6pa VOL1, VOL2,
«MUraeT» MHOrOLBETHbIM MHOFOGMYHKLMOHANbHbIM MHAMKATO-
pom Ha cBeTopgmonax LED1-LED4, oto6paxatowmm BKoYe-
HWe NuTaHus, BblOpaHHbIA BXOA (CMEHON uBeTa) 1 nepexon,
B pexum Mute, na Kk TOMy Xe CONpPOBOXAAOLWMM NpoLecc
perynupoBky rpOMKOCTU (MUraeT, a Npu JOCTUXEHUUN Mak-
CMMYMa UM MUHMMYMA FOPUT NOCTOSHHO), U T.M.

MooyepkHeM, 4TO perynuposka rpomkoctun y Edifier
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R2700 npon3BoamnTCs C NOMOLLbIO Bankoaepa, a He GloaxeT-
HOro NoTeHUMoMeTpa C MeXaHNYeCKMM KOHTAaKTOM. ITO 03-
HayaeT, YTO rPOMKOCTb perynupyetcs 6e3 «WOpPOX0oB» U CO-
BEpPLUEHHO 0AMHaKoBO No o6omm KaHanam, 6e3 maneiwero
HapylweHus ctepeobanaHca. HagexHoCTb Takoro perynaro-
pa, N0 CPaBHEHMIO C 0ObIYHBIMU NOTeHLMOMeTpamu, abco-
JIIOTHAs, a Pecypc BeYHbln. Perynatopbl Tem6pa nmeioT Gpuk-
caTop cpejHero nosioxXeHuns, KoTopoe obaer4yaet yCTaHOBKY
JINHEMHOro pexunumMa Koppekumu.

qu.ll‘\_*
L5

TasbHOW MaHenu, 4To MO3BONSET yCTaHaBAMBATb KOJNOHKY
BMJIOTHYIO K CTEeHe 1 noBbliwaeT 3G PeKTUBHOCTL paboThl pe-
3oHaTopa. Cam HY guHamuk nmeeT NMHENHY0 OTAa4y, Ha-
4ynHasa ¢ yactotbl 60 Ny, a nopT Ppas3omHBEpPTOpPa HACTPOEH
Ha yacToTy 47 'y n pacwmnpsaeT 4YaCTOTHbIN AnanasoH CHU3Y
npumMepHo fo 38 'y, 4To M36aBnseT 0T HEOOXOAMMOCTIN NPU-
MeHeHus cabeydepa.

Ha puc.7 u puc.8 n3obpaxeHbl peanbHO M3MepeHHble
akyctuyeckre AYX npu pasHbix NONOXEHUAX PEerynsaTopos
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MpuHumMnnansHaa cxema ocHoBHOW nnatel R2700 npuse-
neHa Ha puc.5. KpoMe MUKpPOCXeM, yXe YNOMSHYTbIX Npu
paccMoTpeHun 610K-CXeMsbl, 34eCb UMEeTCs aHanoroBbI
mynetunnekcop U7 CD4052, kommyTupyiowmin Ha exoasl Rin,
Lin ctepeoALN U23 nnbo BIxOAbl NpOUTrpbIBATENS KOMNAKT-
anckos CDL, CDR, nu6o Bbixoabl 3B8ykoBoW kapThl MK PCL,
PCR. OcTanbHble 3fieMeHTbl BbIMOJIHAIOT BCNOMOratesibHble
nuTaLwe-CuHXpoHn3npyowme dyHkuun. Ha puc.6 npuse-
[eHa cxema OTAEeNIbHOW nnaThl NpMeMHMKa LMPPOBOro Koak-
CUanbHOro/onTM4eckoro BXoA40B, KOTopas B KOMMeEHTapusax
He HyXpaeTcs.

Kopnyca konoHok pasmepom 390 x 218 x 279 mm caena-
Hbl n3 MDF naneneli ToNWwMHOM 15 MM, N@MUHMPOBAHHbBIX MO,
yepHoe aepeBo. Tpyba da3onHBepTopa BbiBEAEHA HA PPOH-

Pnc.8

Tem6pa HY 1 BY. MNacnopTHble xapakTepucTnkn: obwas Bbl-
xopHas MowHocTb (BT) BY 16 x 2 + CH 16 x 2 + HY 32 x 2,
OTHOWeHne curHan/wym > 85 aBA, yyscTBUTENnbHOCTL 500
mMB.

B 3aknioyeHune coobwmm, 4To coBceM HepasHo Edifier BbI-
nyctuna crapwyio mogens R2800, rnasHoe oTnnyne KOTO-
poW OT PacCCMOTPEHHOW 3aknioyaeTca B 3aMmeHe 6,5-alimo-
Boro HY gnHamuka 8-410MMOBbLIM C COOTBETCTBYIOLWUM YyBe-
nnyernvem rabaputos (463 x 258 x 320 mm), mowwHocTn (HY
2x36BT+CY42x18 BT+ BY 2 x 16 BT) 1 ueHbl ($325).
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Komno3autHbin cBepxmouwHbin YM3Y knacca H

V.2013 PRO

3avactyio paguoniobutenu cobupatoT YM3Y He Tonbko ans
[0Ma, HO U NS 03BYYMBAHUS MEPONPUSATUIA, Hanpumep, lobune-
eB, cBafeb 1 kopnopatneoB. s NofoBHbIX Lenei 06bI4HO Tpe-
6yeTcs 3HauUMTENBbHO 6ONbLUIAs BEIXOAHAS MOLLHOCTb, HEXENN HYeM
Ons [oMallHero npocnywveanus. Hepepaku cnydau, korga ans
03BYy4MBaHus 3ana Ha 50-100 yenosek TpebyeTca nopsiaka Kuo-
BaTtTa u 6onee.

K npodeccrmoHanbHOMy yCUanMTenio NpeabasaseTcs Luenbii pag,
XECTKMX TpeboBaHWUin. Bo-nepBbiX, OH JOMXEH OblTb HALEXEH.
KopoTkre 3aMblkaHns NO BbIXOAY U TOKOBbIE Neperpysku He Aos-
XHbI NPUBOAMTB K OTKNtoYeHN0 YM3Y 1 Heo6X0AMMOCTM BHELLHUX
BO34ENCTBUIA Ha HEro, Hanpumep, copoca 3aLmThl.

Bo-BTOpbLIX, 3anac YCTOWYMBOCTU TAKOrO YCUANTENS LOMXKEH
ObITb 3HAYNTENBHO BbILLIE, YeM Y BbITOBOrO, MOCKOJbKY Npodeccu-
oHanbHble AC 4acTo OCHalLLeHbl GUNbTPaMKU BbICOKMX MOPSAKOB U
umnepaHc Takon AC moxeT obnagatb NOBbILLEHHON EMKOCTHOW
COCTaBNAOLLIEN.

B-TpeTbux, HanmMune Lenoro psiaa CepBUCHbIX GYHKUMIA, Ta-
KMX Kak CMMMETPWYHBIV BXOL 1 NUMUTEP, HEODS3ATENbHLIX A1s
oM@, B MPOMECCUOHASBHBIX YCII0BMSX CTAHOBUTCS HEOOXOANMBIM.

B-4eTBEPTBLIX, CMCTEMA 3aLLMTbI TAKOr0 YCUIMTENs [OoXKHA
ObITb CMPOEKTUPOBAHA C YHETOM BO3MOXHOCTU HEOXMAAHHOIO
YXYALWEHWS YCNOBMIA OXJTAXAEHNS (BbIXO4A U3 CTPOS BEHTUASATO-
pa), a Takke OHA [O0JKHA CNacTu akyCTVKy Aaxe B Cry4ae «Cea-
pVIBaHUS» KOHTAKTOB pesie CMCTeMbl 3awuThl. [1ns agantauum npu-
HYAMTENBHOrO OXNaXAEeHWs! K BbIXOLHOW MOLLHOCTW YCUNIUTENS,
4TOObI HE pasgpaxaTtb WYMOM Ha MasbiX MOLLHOCTAX U B TO Xe
Bpems 06ecneynTb JOCTaTOYHYIO MHTEHCYBHOCTL NPOAYBa Ha Bbl-
COKWX, OHa A0/KHA aBTOMATUYECKU MOACTPaNBaTbCA MOJ, Bbloe-
nsemoe Ha pagvaropax Tenno.

B-neTbIX, BbICOKasi BbIXOAHAS MOLLHOCTb HE AOMKHA Npeano-
naratb yxyAlleHue KayeCTBEHHbIX nokasaTtesnei B yrogy Hanéx-
HOCTMW. HacTo cunTaoTCs AONYCTUMBIMU HENIMHENHbIE NCKAXEHWS!
nopsaaka 0,05...0,1%, B To BpemMs Kak Ang AOMaLUHEero ncnonb3o-
BaHWUA Takune uMdpbl 3By4aT Kak Henpuemsemeole.

B HacToswee Bpems HabupaeT nonynspHocTs knace D, npep-
CTaBASAOWMNIA COOON LUIMPOTHO-UMMYJILCHYIO MoAynaumnio BY cur-
Hana ¢ nocneayLWwmMm NHTErPUPOBaHKEM B BEIXOLHOM GUnbTpe U
yoaneHnem BY coctasngiowen. Y13 OCTOMHCTB MOXHO OTMETUTb
Bbicokuii KIMM, manoe TennoebiaenexHme. OgHako eCTb HECKOJIbKO
CMOPHbLIX MOMEHTOB, Harnpumep, peannsaums Ka4eCTBEHHbIX na-
pamMeTpoB, Nerko LOCTUXUMAs KNacCuyeckumn metodamu, B
LUNM-ycunutensx npeanonaraet yCnoxXHeHNe Kak CXeMOTexHu-

o

Bagum MorvnbHeis, r. HoBOKy3HeLK

4eCcKOoro, Tak U KOHCTPYKTUBHBIX peLlleHnit. Kak MuHuMymMm, Tpeby-
€TCs MOBbILIEHNE «HeCYyLLel» 4acTOThl, YTO CHUXAeT 9KOHOMMY-
HOCTb W HaknaabiBaeT XECTkMe TpebOoBaHNS HAa KOHCTPYKTUB.

B0O3MOXHbI Takxe rubpuaHble peLleHus, B KOTOPbIX MCMOSb-
3yeTcs Knaccmyeckoe ycunenue knacca AB, HO nuTaHvs nney mo-
OyNVPYIOTCS B 3aBUCUMOCTM OT BXOAHOrO curHana. MNpaktnyeckn
3T0 aHanor knacca G, o Kotopom ByaeT ynomsiHyTo fanee, HO BOJb-
Tofo6aBka OCYLLLECTBASETCS ApYrM cnocobom, 6onee SKOHOMMY-
HbIM. OTO NO3BOASET NUTaTb YCUIMUTENb MaslbiM HaNPsSXeHNEM B
rnokoe 1 OTBECTV eMy poJib koppekTopa ownbok LLUVMM-Tpekepa.
Mo Takomy NpUHLMNY NOCTPOEHbLI MHOTMe annapartbl GupMel Ama-
xa. B ycunutene mogenu D7000, Hanpumep, nieyn nuTatTcs Ha-
npsxeHnamm 6 B, B To Bpems kak cam LLIMIM-Tpekep 3anutaH ot
+150 B.

L[lns caMOCTOATENBLHOMO M3roTOBAEHUS MOLHOro YM3Y Mox-
HO 00paTUTL BHUMAaHVE Ha NONyspHbIe MeTOAb! NMOBbILLEHNS Bbl-
XOAHOV MOLLLHOCTH, TakK Ha3biBaeMble knaccol G v H. MNepBsbit npea-
rionaraeT BONbTOA00aBKY K NMUTaHUIO BEIXOAHOrO kackaaa YM3Y,
coBnagaiowyio no dopme € ycunmeaembiM curHanomv (puc. 1), B
TO BPEMs Kak BTOPOW - CTyneH4aToe nepeknioyeHvie nied BK mex-
Oy OBYMS WM TPeMs YPOBHAMW HanpsikeHus, rnogaBaembiMu
6noka nuTanHusa (puc.2).

MepBbIi UMEET NyyllMe XapakTepUCTUKM, MNOCKOMbKY B HEM
OTCYTCTBYIOT MOMEXV KOMMYTaLMK, B TO BPEMS Kak BTOPOW AeLleB-
Ne B peanvsaumu n o6nanaet [OCTaTo4HO BbICOKMMM NapameTpa-
MU npu npaeuibHoM noaxofde. KM oboux knaccoB ycuneHus
npuMepHo paseH 75% AN ABYX3TaXHOro BapMaHTa, O4HaKo ecnu
Ha MakCMManbHOW BbIXOAHOW MOLLHOCTM B knacce G OCHOBHas
Harpyska JIoXWTCS Ha TPaH3UCTOPbl BTOPOro aTaxa, To B knacce H
- Ha NepBbIli aTax. TennoBblaeneHne B KOMMYTUPYIOLLMX MOSIEBbIX
TpPaH3ncTopax Mano, ecim OHU 001aAaI0T HU3KMM COMPOTUBIEHN-
€M OTKPbITOro KaHana.

B ocHoBy npepsiaraemMoro ycunmMTens Obln MOIOXEH yXe U3-
BeCTHbIN YyutaTenam YM34 V.2012 PRO (cm. «PX» Ne1/2012, c.
55-59, No2/2012, c. 46-49). OgHako B HEro ObiN BHECEHbLI HEKO-
TOpble 3MEHEHNS, YTOObI NOBLICUTL HANPSXXEHNS NuTaHus YM3Y,
a Takxke BCTPOEHa cucTema 3alUMTbl HENOCPEeACTBEHHO Ha nnaTy
yeunuTens. Takxke yBennyeHa rnybuHa koppekumm, 4Tobsl yeunum-
TenNb OblN NOMHOCTLIO YCTONYMB B MOMEHTbI OrPaHNYEHUsi CUrHana
1 Npu nepekoyeHnn ataxen nutanusa BK. Cuctema sawumtel Te-
nepb MHTErPUPOBaHa C IMMUTEPOM, YTOObI NOHEE 3ALUMTUTL YCU-
nmTenb M 061erynTb XM3HL KOHTAKTaM Pesie B Cyvasx HeLTaTHO-
ro OTKJIIOYEHNS HAarpPy3KY Ha MOJIHOW BbIXOAHOW MOLLHOCTY.
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MocnenHWin MOMEHT HyX/4aeTcs B MOSICHEHNW.

B ycunutens n3HavanbHo Gbina BBeAeHa Lieroyka ans nnae-
HOrO HapacTaHus rPoMKocTy. [py nogade NTaHUa BpeMsa3aaaio-
LA KOHOEHCATOP BbI3bIBa MOJIHOE 3aKpbITUE IMMUTepa, No Npo-
LLIECTBMWN HEKOTOPOr0 BPEMEHU KOHAEHCATOpP 3apsiKascs U IMMu-
Tep BXOAWN B LUTATHbIA pexum. MpakTuieckn OAHOBPEMEHHO C
3TUM cuCTema 3almTsl nogknoyana AC.

Ecnu cBsizaTb Mexay co60i ABa 3T1X COOLITMS MO CMbBICTOBO-
My COAEpPXaHuWio, TO CTAHOBUTCS SICHBIM, H4TO BMOMHE AOCTATOYHO
O[IHOW Lienu 3aAepXKkn BMeCTO ABYX, a IMMUTEPOM YNpPaBaTh OT
CcMCTeMbl 3alLmnThl, Tem Bonee, 4TO Y Hero J0CTaTo4HO BonbLLoe
BPeMsi BOCCTAaHOBNEHUS 1 Manoe - cpabaTtbiBaHus.

Takxe oTcloa BbiTekaeT BTOPOI, MeHee O4EBUAHbI MOMEHT.
MockonbKy TPaH3MCTOP, YNPaBASOLWMIA pefe 3aLmTel, paboTaeTt
B MOMEHT MOAKIIIOYEHNS HE B KIIIOHEBOM pexume, a MiaBHO yBe-
Nn4nBaeT HanpsbkeHune Ha 06MOTKe penie, U TONLKO NOTOM nepe-
XOOMT B COCTOSIHME HACBILLEHWS, TO IOTMYHO NPEANONOXUTb, YTO B
MOMEHT cpabaTbiBaHWS 3aLLMTLl U OTKITIOHYEHWUS HArpy3Kku paspaa-
Ka BpeMs3afalollero KOHAEeHCaTopa U NCYe3HOBEHME Hamnpsxe-
HWS Ha 06MOTKe pene NPOUCXOAAT TOXE He MTHOBEHHO. 3TO noa-
TBEPXAAETCS aHANIM30M CXEMOTEXHUKN MHOTMX NOAOBHBIX CUCTEM
3awmTel. CnepoBaTenbHO, CyLLLECTBYET NePEXOaHbIi MOMEHT, OKO-
N0 AecsTka MUIUIMCEKYHA, BMOJHEe AOCTATO4HbIV Ansg cpabartbiBa-
HUS IMMKUTEPA, NOKa KOHTaKTbI penie eLLé He Pa3OMKHYANCL. B aToT
MOMEHT yCUNIEHEe NMMUTEPA CHUXAETCS NMPaKTU4ECKN A0 HYNs U
BbIXOAHOW curHan YM3Y4 pesko ymeHbluaeTcs. A 3T0, B CBOIO O4e-
penb, CHMXaeT TOK Yepe3 KOHTaKTHYIO rpynny pene, no3sonss
npenoTBpaTUTL UX 3aBapuBaHue Oyroli B MOMEHT pa3MblKaHus.
OTO NO3BONAET CYLLECTBEHHO CHU3UTb PUCK aBapUIHbLIX CUTYaLIMI
ana AC 1 ncnonb3osaTb pefie TaMm, rae 06bI4YHO ero He NPUMeHs-
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loT. Kpome TOro, pene camo no cebe - npubop LOCTATOYHO UHEp-
LlVIOHHbII7I, M no gatawuTy, Hanpumep, oanTesibHOCTb Pa3MblKaHNA
KOHTaKToB y pene ¢upmbl TTI, coctasngetr 10 mc (http://
lib.chipdip.ru/156/DOC000156913.pdf).

TexHuyeckmne fJaHHble yCUnuTens:
BeixogHas MowHoCTb Ha Harpy3ke 4 OMa, He MeHee
KHW Ha 1klL, npy HOMWH. BbIX. MOLLHOCTH, He 6onee ... 0,005%
KHW B gnanasoHe 20...20000 Ny, He Gonee . ... 0,03%
HomuHanbHoe BXoAHOe HanpsxeHve 0,775 B

MpuHumnuansHas cxema YM3Y npusenena Ha puc. 3. Yeunu-
Teslb COCTOUT M3 BXOAHOrO AnddepeHLmanbHoro yeunurens, au-
MuTepa, cobeTBeHHO YM3Y, cucteMbl peneiiHoi 3awuTsl, KOH-
Tponnepa o6ayBa U CUMUCTOPHOW 3aLLMTLI, a Takke H6oka nuTa-
HUS.

BxonHov anddepeHumanbHblil yennmtenb 0co6eHHOCTEN He
nmeeT. Cxema numuTepa MMeeT MHOro obLLero ¢ yxe onucaH-
HbiM B HaleM xypHane V.2012 PRO. Uamenennam nogsepres ysen
BblOeNeHns knmna. BMecTo ABYX TPaH3MCTOPOB Pa3HOl CTPYKTY-
pbl Tenepb ucnonb3yetcs oanH VT4, paboTatolmin ans nonoxm-
TesIbHOW MONYBOJHBI B peXVME C 0OLLUM 3MUTTEPOM, a A OTpU-
uaTenbHON - ¢ 0bOLwelt 6a30i. YMeHbLIEHO BPeEMSi BOCCTAHOBIe-
HUS.

Llenouka VD2R27 ocyLuecTBASeT CBA3b IMMUTEPA C CUCTEMON
3awmnTbl. B nioboit cutyaumm, korpa pene obectoyeHo, 6naropa-
ps 9TOl CBA3M curHan, noctynawwmii Ha Bxos YM3Y, He GyneT
NPOXOAMTL Ha ero BbIXOA. JIMMUTEp BOCMIPUHMMAET OTKOHeHNe
pene kak nonagaHue yCUnuTens B orpaHuyeHmne - n CHuXaeT ycu-
NeHne NoYTW [0 Hyns.
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Csetoamop HL1 oTo6GpaskaeT Aaxe KpaTKOBPEMEHHOE BO3HMK-
HOBEHWe OrPaHNYeHUs BLIXOGHOrO HanpsxeHus. BoiBoautcs Ha
nepeaHion naHenb.

Perynsartop yposHa R20 Takxe BbiBeLileH Ha NepPefHIO0 NaHenb
1 ynpaenseT Heo6X0AMMbIM yCuUneHneM B kaHane. JIormyHo pac-
NOSIOXWTL €ro PSAOM C NMUKOBLIM MHAMKATOPOM.

MocTpoeHne coBCTBEHHO ycunuTens Takxe MMeeT Mano oT-
nnymn ot V.2012 PRO. Pa3Huuen MOXHO cHMTaTe HEMHBEPTUPY-
foLLee NoCTpOeHne, OTCYTCTBME MHTerpaTopa u HeCKoNbKo Apy-
roe petweHne mectHon OC B ycunutene HanpskeHusi. TOK MNOKos
TpaHaucTopos YH 3apaétca pesnctopamu R42, R43. Ceetoamno-
obl HL2, HL3 3awuwaloT BeixoAHble TpaH3ncTopsl YH oT 60nbLuo-
ro BbIXOAHOrO TOKa npw cpabaTbiBaHy TOKOBOW 3aLLMTbl N AO-
CTuXeHun orpanHunyenuns (knuna). Kongencatopsl C24, C27 3apa-
0T MUIEPOBCKYIO KOPPEKUMIO yeunuTens HanpskeHus, a C25,
C26 KoppeKTUPYIOT ero Ha ornepexeHne, KOMNEHCUpys 3anasabl-
BaHWe curHana mectHon OC ¢ Beixoga YM3Y. C29 3apnaét nonioc
ycunutens Hanpskenus. MpeppapariBepHble TPAH3UCTOPLI 3anu-
TaHbl OT BTOPOro 3Taxa, a ApanBepHble - OT NePBOro, Ans CHUXe-
HUS MOLLHOCTU paccesHus. B kayecTBe apaiBepHbIX TPAH3UCTO-
pOB Ucnonb3oBaHa n3sectHas napa MJE15032\MJE15033, nme-
foLas BbICOKOe paboyee HanpskeHne U MOLLHOCTb paccesHus [0
60 BT. NpumeHeHne napbl 2SA1837\2SC4793 He npeacTaBnaoChb
HaOEXHbIM peLleHneM n3-3a BuIxoaa 3a rpaHuusl OBP.

Mapannenutb xe HECKONBLKO Nap He XOTeNoCb, 4TOObLI He yBe-
nnunBaTb rabapuTbl Nnatol.

McTouHunk cmelenmns yennutens (VT11) BbINOAHEH MO knaccu-
4eCKOW CxemMe ABYXMOIOCHMKA, HO A1 AOMNOSIHUTENBHOTrO NOBbI-
LIeHNs TeMNepaTypHOI «KpMBM3HbI» fobaBneHo ABa avona VD7,
VD8, koTopble AOMKHbI MMETb TEMNIOBOW KOHTAKT C pagnaTopomM.
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B aBTOpCKOM ak3emnnsipe Obln NOyYeH BNOHE YA0BNETBOPUTENb-
HbI pe3ynbTaT No cTabubHOCTH TOKA MOKOS.

CrabunutpoHsl VD19, VD20 u Bkto4YeHHbIE MM NapanniensHo
C47, C48 cozpaloT ABe TO4KM, NOTEHLMan KOTOpbIX CABMHYT Ha 15
B oT BbIXOAHOr0 HanpskeHns. OHM MCMONbL3YITCS A1 06paTHOro
cmelleHus anoaos LLIOTTkM B TOKOBOI 3aLumTe yeunuTens, a Tak-
Xe 3a[aloT Noporvi NepexkniodeHns KOMMYTaTOPOB aTaxel nuTa-
Hua BK. [Mpu noaxope HanpsxeHns Ha BbIXOAE YCUNUTENs K ypOB-
HIO NUTaHWS NepBoro ataxa 6nunxe, yem Ha 15 B (ans o6enx no-
NFIPHOCTEN OAMHAKOBO), cpabaTbiBaeT COOTBETCTBYIOLLMI KOMMA-
paTop 1 OTKPbIBAETCS NONEBOM TPAH3UCTOP, YBENNYMBAIOLLMIA Ha-
NpsHXeHne NUTaHna Nneya Ao ypoBHS BTOPoro ataxa (110 BoneT).
Bo nsbexanune «apebesra» komnapaTopbl UMeloT HeOOMbLLIOW 1-
cTepeawc. Mopor cpabaTbiBaHWS 3a8aH CXeMOTEXHUYECKU 1 Npu-
BS3aH K MUTAIOLWLMM HaNPsSXEeHWsM, MO3TOMY HUKaKUX NOACTPOEK
npu NPaBuIbHOM MOHTaXe AenaTtb He HYXHO.

BcTpoenHas Ha nnate YM3Y cuctema peneinHon 3awwuThl,
MOMUMO KNaCcCU4eCcKon 3agepxkun nogknodeHns AC n sawmTel o7
MOCTOSIHHOrO HanpsxkeHus Ha Bbixoge YM3Y, gononHena y3nom
onpenenexHns conpoTmeneHns Harpy3ku Ha VT18, a Takxe komna-
paTopom TepmanbHoi 3awwmTsl OP5. YTo6bl BO3HMKaOLWMeE Npu pa-
60Te MOLLHOMO yCUAnTeNs Npocaaku TpaHchopmMaTopa He NoBAU-
SnM Ha paboTy CUCTeMbI 3aLUThI, €€ NUTaHne CTabunnanpoBaHo
Mukpocxemon LM7812. Takxe Ha nnate pacnonoxena uenb Llo-
6ens. Tepmopesuctop NTC1 TepmanbHOV 3aLLMTLI MOXHO 3aKpe-
nMTb NocepeauHe paguaTopa, 3Ta 4acTb ero o6bl4HO Hanbonee
HarpeTa. YA0BNeTBOPUTESNIbHBIM MOXHO CHMTaTb 3aKkpenneHve Tep-
MOpPe3nCTopa Ha ero COGCTBEHHbIX BbIBOAAX HYepe3 TePMOKJIeN.

(lMpononxeHne cnenyer)
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Cepeeli MeaHosuy
Ten. (050) 523-62-62
(068) 197-26-25 ochuc Mob. (Bunaiin)

Cepeeil AHamonbesuy
Tentdaxc (0432) 53-74-56

© 1.Knes, pammopeiHok Kap. [lauu, mecta Ne 363, 364 nsrhumuia, cy6bota, BockpeceHbe
o . ByHiiLa, yn. 600-neTus, 15, mar. "PATICcaN” noHenenbiuk ... cy6Gora  Ten. 50-58-80

yn.600-netusi, 15  8(0432) 65-72-00, 65-72-01 ochuc - ¢ 01.01.2008
r.BuHHuua, YkpauHa e-mail: radiocom@svitonline.com
21021 www.radiocom.vinnitsa.com

Mpopaka paguoOKOMMNOHEHTOB MMMOPTHOIO
M OTe4eCTBEHHOIroO NPOM3BOLACTBa

Kepamu4eckue KoHOeHcamopsbi (8bi800HbIe u SMD)

anexkmporium. koHO. (Samwha, Jamicon, CapXon,Chang, Elzet)
MNeHOYHbIe KOHOeHcamopb! (UMIMOPITIHLIE U OMEeYEeCmEEHHbIe )
pe3ucmopkl (861800HbIe U SMD), peaucmopsi-aHanoeau Cl13-19a,6
OuOoOE!, MOCIMbI, CMabuu3amopbl HanpsXKeHuUs1

cmabuiumpoHsbl (ebieo00HbIe u SMD), cynpeccopbl, pa3pAOHUKU
ceemoduodsl, ceemoduodHbie ducrsneu, usdenus u3 ceemoduodo 6
MpaH3UuCMOopkl, MUKPOCXeMbI (UMIMOPMHbLIE U OMeYecimeeHHEIe )
perne, pasbeMsl, KNeMHUKU, rpedoxpaHumeru, depxxamernu rnpedoxp .

Duryp ErekTpHk
Filur Electric

PagioenexkTpoHdi KoMRnexTyYOYi

Whipasaa, 03035, W, Kwa, oy, Ypeugesone, 1, B-8 nossps
TErL (D) 455-T5-TE, thasr (044 456-T5-TZ
wwees filon e wwes payaln k.oomous ealnaf o iy ua

nMnyJsibCHbIE NCTOYHUKU NMUTAHUS

MocTaBka 1 NPOM3BOACTBO MOA, 3aKa3 N0 AOCTYMHBIM LieHaM:

- 6510KM NMUTaHUS UMMYNbCHbIE CTabMUAM3NPOBaAHHbIE (s Obl-
TOBOrO MPUMEHEHWS);

- 6NOKM NUTAHUS UMNYNbCHble cTabunuanposaHHble Ha DIN-
peviky (419 NPOM. MPUMEHEeHNS);

- 610KM MUTAHWS UMNYNbCHbIE CTabUAM3NPOBaHHbIE (BCTpaun-
Baemble)

- UCTOYHMKM BecnepeBoiiHOro (pe3epBHOr0) NUTaHUs, BCTpa-
nBaemble, B Buae nnatbl 1 Ha DIN-periky

21021, Cr4 «BOBK C. U.», Bunnuua, yn. Keneukas 60, k. 1
Ten. (0432) 657-200, 657-201, 53-74-58,
(068)174-86-20, (050)523-62-62

radiocom@svitonline.com
http://www.radiocom.vinnitsa.com
: I l. J W
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YBaxaemble YntaTenu, nas HaBcTpeyy BaliMM noxenaHusm, opu-
umanbHbIi npeactasutens komnadum Mactep Kut B Ykpaute - no-
cointopr «Kepap-nnioc» pacceinaet HaGopbl Ana paguonio6uTenei
«MacTtep Kut». B 0603HaueHuax nepsble aBe 6ykebl NM, NS, NK,
NF cootBeTcTBYIOT Habopam Ans co6CTBEHHOW COHOPKM, BKIOYAOLLUM
BCe [eTanu, nevyaTHyo Nnaty u MHCTpykumnio, BM - 6ok ¢ yxe npu-
nasHHbIMK Ha nnaty anemeHTamu, MK - rotoBoe yCcTpOMCTBO B KOP-
nyce. bonee noapo6Hble AaHHble N0 Habopam «MacTtep KuT» MOXHO
nony4nTb B NyGnuMkaumsx Hawero xypHana (B pybpuke «MacTep
Kut»), a Takxe Ha cante www.masterkit.ru
Bbl MeeTe BO3MOXHOCTb 3aka3aTb Habopsbl, BbIOpaB nx U3 npu-
BOAMMOrO HUXe NepeyHs (BHUMMaHue, nepedeHb cokpaiyeHHbin! ron-
Hblii nepe4eHb HaboOpOB MOXHO MNONy4YnTb Ha cairte http://
www.masterkit.ru) n ykasas B 3asBKe KOJ, Ha3BaHue Habopa 1 Bawl
NOJHbIA 0BpaTHbI agpec ¢ No4ToBbIM MHAEKkcoM n P.N.0O. 6e3 co-
KpauieHwnii (6yAbTe BHUMATE IbHbI, 3asiBKN C HEMOJIHBIM aZiPECOM K
ucnosnHeHunio He npuHumaiorcs). LleHa* ykaszaHa B rpvBHax u He

Bk/ItloYaeT B cebs MOYTOBbIE pacxonbl, KOTOPble HEOOX0AUMO YYUTbI-
BaTb OMNONHUTELHO NO pacueHkam YKpnoyTel Ans 3akasHbix 6aHae-
ponen cootBeTcTBylOWwen maccel (http://services.ukrposhta.com/
CalcUtil/PostalMails.aspx).

Ans nonyyeHus HabGopa Xutenu YKpanHbl HanpasngioT 3a-
faBKy no agpecy 04073, Knes-73, a\s 84, Ha email: kedrplus@mail.ru,
B OH-NAliH pexume no aapecy http://radiohobby.qrz.ru/kedrplus. html nnn
no tenedpoHam 094-925-64-96, 067-782-55-91, nns Knesa 360-94-96.

Xutenu Poccum moryTr 3aka3aTtb Habopbl no email:
infomk@masterkit.ru nnu Ha canite www.masterkit.ru.

3akas BbiCbllaeTCcst LLleHHOl 6aHAEepOobio HaN0XEHHbIM MaaTexom
(onnata nNpu NosyvyeHun Ha noyte) B TeyeHue 1...3 Helenb CO OHSA
nonyyeHus Bawewn 3asaBku. LleHbl MOryT GbiTb MU3MEHEHbI B CBA3U C
CyL,eCTBEHHOW HecTabuNbHOCTbLIO Kypca BantoT, ANs onepaTUBHOIO
YTO4HEHNS 3BOHMUTE MO YKa3aHHbIM TenedoHam.

Kon Uena*, rpH. BMB8049/ATtiny  MUKPOKOHTPONEP C NPOLLMBKOM AN Moayns BMB049
PykosiTka MeTannoaeTekTopa NNacTvkoBas ¢ KOMMNEKTOM kpenexa 860,20 BM8050 Mepexonrnk USB 8 COM
} i Kp! i [fativka 40,48 BM8051 MepexopHuk USB - UART apanrep
Kopnyc aaTunka MeTannofetekTopa (KOMAEKT 13 AByX NOMOBUHOK) 114,00 BMB8069D Yerpoiictao BXO,
BaucTepHas 3an1sodHas hopma anst arimka KOLLIEN 20M 45,03 BM8070D VicnonkuTensHoe ycTpoiicTeo. Cunosoe pene 16A/2508 Ha DIN-periky
85C12A Ananorogsiit DC amnepmeTp Ha npubopHyio natxenb. Likana 0 -2 A . . 55,78 BM8079D Wcroumk GecnepeboiiHoro nutaHus 128/0.4A
85C1 5V Auanorosbiii DC BonbTMETP Ha NpuBopHyio naens. Likana 0-5B . . 55,78 BM9009 BHyTprcxemHbIi nporpammatop AVR MYKPOKOHTPOTIEOB
A20MEDIAPC Mepua komnsioTep ¢ aByxsiaepHbIM npoueccopom Dual Core TV Box, Allwinner A20, Android 4.2, 1G/4G, BM9010 USB BHyTpHCXeMHBIit nporpammatop AVR

LAN, Ayavo, Iy 1112,20 BM9213 YHuBEpCabHbII aBTOMOBKNLHBIN aaanTep K-L-nuHm USB
A20STICK Muky komnbioTep ¢ AsyxsaepHsIM npotieccopom Allwinner Dual Core Mini PC Allwinner A20, Android 4.2, BM9215 YHuBepcanbHbIi nporpamMarop

RAM 1GB, Flash 4GB, VK Oy 758,21 BM9221 YCTPOICTBO /1151 PEMOHTA U TECTUPOBaHMS KoMnbloTepos — POST Card PCI
AX-16 TMpuemHuK ans € i nepenayv 0 curHana Miracast, DLNA cepgep ......... 603,58 BM9221/EPM  T/IM ¢ npoLumeKoii Ans mogyns BM9221
BK COLORLCD 1,6" LipeTHoit CSTN pvcrineii (132 * 132). F s Arduino 220,78 BM9222 YCTPOICTBO ANt PEMOHTA U TECTUPOBaHMs koMnbioTepos - POST Card PCI
A20MEDIAPC  MynbTiMeamitHbIi My komnsiotep A20MediaPC ¢ agyxszepHbiM npotieccopom Allwinner A20 ... 1625,00 BM9312 AKTVBHbI MOZYNb Ha 2 C1NOBBIX BbIX0Aa (10 60B/1A DC) cepun BASIC Pic
A20STICK Dual Core media Stick. Allwinner A20, Android 4.2, RAM 1GB, Flash 4GB, VK Iy ... 1057,05 BM9316 [MaccyBHbIA MOpYNb ANS 2 CUNOBLIX BBIXOAOB (A0 60B/1A DC) ¢ ransBaH. pasesakoit BASIC Pic
AX-16 Miracast, DLNA cepsep 630,00 BM9319 Mopynb 4acoB peasibHoro BpeMeHn
BK_COLORLCD  Mopynb MOCTPOEH Ha ronynspHoM aycrinee ot TenedoHa 22,94 BM9326 AKTVBHLI MOZY/Ib PaCLLMPeHUs Ha 16 MuHuit BBOa Ha 24B
BMO37 Perynupyewmbiii crabunuaatop Hanpsxerins 1,2...30 B/4A 134,55 BM9393 Mogynb paciuvpenus Ha 16 nuHMii BBOA@/BIEOAA C i K +5B
BMO037M VIMnynbCHBIA perynpyemsii crabumnsarop Hanpsikerns 1,2...378/3,0A BM9394 Mopynb pactumpenusi Ha 16 MHNiT BE0a/BLIBOA C COrNACYIOLIMMIN PESUCTOPAMM ......vvvevvereiicnes 150,79
BMO57 Yeunutens HY 22 Bt (TDA2005, mocT) ¢ p poM BM945F Lincdposoii koHTponnep Temnepatypbi
BMO71 Pernsitop motHocTy 2208/3 k BT 173,84 EK-001 FM pagyonpuenmHik. KoHcTpykTop - 4YY[0 KUT
BMO083 WndpakpacHbiit 6apsep 50m. 135,07 EK-001P FM panuonpuemHink. PaiokoHCTpyKTOp - 4y[0 K1t
BM1043 YCTpoiicTBO NNaBHoro 88,26 EK-002P Payi1okoHCTPYKTOP - HaBOp /19 Naiky «TBOE pajivio»
BM1060 VcTouHmk GecnepeGoitHoro nuTaHus 125/0 8A 396,00 EK-003 P YKTOP CTaHUyii B YKB-FM.- «TB0E paayno» Ne3
BM137 MUKPOGOHHBIIA 68,85 EK-004A PapyokoHcTpykTop «TB0E paano» NedA. Moa koHTponem Arduino. .
BM146 Wen i1 anemeHT 61,60 EK 501_502_503 komnnekr po6iortos : EK-501 4Y/0 KUT, EK-502 1210 88
BM2032 Yenmutens HY 4x40 Bt (TDA7386, asto) 169,40 EK-007 PafMOKOHCTPYKTOP - P c i1 0GPABOTKOM CUTHAMA. .....veeveecrienens 240,00
BM2033 Yeunutens HY 100 Br (TDA7294) 111,12 EK-101 MOB [leTckuit aBTOMOBUbHBII KOHCTPYKTOP «BCE-MOBUNL» 544,00
BM2034 Yeunutens HY 70 Bt (TDA1562, asTo) 180,80 EK-238 YYI0 KUT 3nekTpoHHbIi KoHCTpykTop «HY10 KWT» 386,40
BM2036 Yeunutens HY 32 BT (TDA2050, Hi-Fi, 6nok) 101,20 EK-35 OnexTPOHHbIN KOHCTpYKTOp YYA0-KUT 117,76
BM2037 Yeunurens Hi-Fi HY 18 Bt TDA2030A 73,60 EK-39 3nexTPOHHbIA KoHeTpykTop HYA0-KUT 193,20
BM2039 Yeumtens 2x40 BT (TDA8560Q/TDA8563Q) 124,48 EK-501 PoGoT- KOHCTPYKTOP AETCKMi 520,00
BM2042 Yeumutens HY 140 Br (TDA7293, Hi-Fi) 157,95 EK-502 POGOT- KOHCTPYKTOP AETCKMA 625,60
BM2043 Mocrosoit aBToycunutent Hi-Fi 4x77BT TDA7560 223,56 EK-503 P0oBOT- KOHCTPYKTOP JETCKUA 426,40
BM2051 IMUKPOGOHHBIA yeunuTens |, i).. 83,84 EK-504 Po6o Pa3suatolLmii koHeTpykTop POBOMACTEP EK-504 779,00
BM2061 DrekTpoHHbIN pesepbepatop. 193,20 EK-505 Xearoxon, Pazaueatowymii koHcTpyktop XBATOXO/[, EK-505 541,20
BM2062 Lincdposoi ankTodhoH EK-9889 OneKTpOHHIit KoHeTpyKTOp YYAO-KUT 478,40
BM2071 Lindpogoit yeunutens D-knacca MoLHOCTbI0 315 BT - apaiigep ....... IIC_LCDO1 Mopysib ANt NOAKNIOYEHNS CUMBONBHOTO AvCnes 70,72
BM2072 Lindposoit ycvmmenb D-knacca MoLyHocTsio 315 BT ¢ npesg. Yc-nem LED CUBE 4x4x4 LED CUBE 4x4x4 Nano - CeeToguoaHbii ky6 4x4x4 ans Arduino Nano
BM2073 2(6) 3BYKOBbIX 4aCTOT LED CUBE 8x8x8 Habop a/iemerToB /19 camocTosTenbHoi coopky caeToamogH. kyba 8x8x8. (Kapkac 1 ceeToavonbl) . 881,27
BM2073N 2- KaHaﬂthM umdposoit yeunutens «Dr-knacca 2x210 BT LEDCUBEB®@Nano Mnarta ynpasnens Ans caeToamoaHoro ky6a 8x8x8. ng Arduino Nano. ...............cc...... 421,81
BM2080 USB-FM tpaHcmmTTep GQ-04 receiver OnToEonoKoHHbM aneMo nepenaTink 18,95
BM2111 CTepeodoHyeckmii TeMopoBnok GQ-04 OnTos i npi D 9,37
BM2111/12V Crepeodonnyeckmii TeM6po6oK MA1238B OnexTpoHHbIii Gerimkuk 12 x 38 ronyBoro ceeyeHns 395,60
BM2115 AKTVIBHBII npwmp HY anst MA1238G NEeKTPOHHBIN Germpkik 12 X 38 3eneHoro caeveHmns 400,55
BM2118 Mpensay c 6 BXOJAMM MA1238R OnexTpOHHbIN Beimpxuk 12 X 38 kpacHoro ceeuerns 395,60
BM245 Perynsitop mowrocT 500 B1/220 B MA1238W OnexTpoHHbIii Gerimkuk 12 X 38, Genoro caeyems 400,55
BM246 Perynstop mMowocTv 1000 Br/220 B MA1238Y AnexTpoHHbIi Bermmk 12 X 38 '0 CBENEHUS 400,55
BM247 Perynsitop mouwrocT 2500 B1/220 B MA12488 OnexTpoHHbIii Gelimkuk 12 X 48 ronyBoro caeyenns 400,55
BM250F YCTPOWCTEO YrpaBfieHs HacocoM MA1248R nexTpOHHLI Gelimkuk 12 X 48 kpacHoro caeyeHms 400,55
BM251F Linknuyeckuit Taiimep 1_180 muHyT (cekyHa) 220 B /200 BT MA1248Y AnexTpoHHBI Gerimxuk 12 X 48 "0 CBENEHUS 400,55
BM4012 JaT4nK YpoBHS BOAL! MA3102 VIK-patunk npueytctans 155,39
BM4022 Tepmopere 0...150 C MA3104 CaeTomoaHas navna 10 Br/12 B 455,50
BM4511 Perynstop sipkoctv namn 12B/50 A MA3301 Taiimep nog, ynp: Android, i C MOMOLLLbIO CMapTQOHa. 317,12
BM6020 [ononHuTensHbIi CBETOAMOAHBI Moaynb ans BM6120 MA3302 MacTep ynpasnerus 6ecnpooaHbIMM Moaynsmu Ha 433 MIu. ins OC Android. ............coovevvvrrvinnnes 738,82
BM6036 Jlamna caeToavoaxas 150 niomen MA3303 TepmocTat nop, ynpasnexvem Android. B kopnyce, HacTpanBaeMblii C MOMOLLLI0 CMaPThOHA. ........... 365,97
BM6120 CBeTbHUK 12 B Ha MOLLHbIX CBETOAMOAHbIX TaMnax. MA3401 Al GSM-SMS cur «T KHOMKa» 486,00
BM6123 CaeTunbhik 220B Ha MOLLHOI CBETOAVOAHON MaTpyuLe MA3401/ATmega M1KpPOKOHTPONNEP C NPOLIMBKON ANS MOAYNS «ABTOHOMHAR SMS-CUrHanu3aums «TpeBoxHas kHon-
BM707F Tepmopene ka» MA3401 11,78
BM8009L GPS-GPRS Tpekep aBTOMOGULHbI Ge3 cum-kapThl MABO1A 3apsiaHoe ) 19 UMGBPOBLIX i 137,86
BMB8010 DHHBI p MA802 [MaceyBHbII MHPPaKPACHBII ETEKTOP ABMXEHNS 121,10
BMB8020 USB ocupnnorpad 608,80 MAB8050 Mepexopruk USB _ COM (RS232) Prolific 111,05
BM8021 Lindposoit it ocumnnorpac 1874,00 MA8052 Mepexoaxuk USB _ LPT 85,21
BM8036 Tepmocrar 8-mn W MUKpOT i Talimep, 4ackl 792,00 MA8521T PurePath ™ HD. USB nepepatuuk (2,4 [TLi) BbICOKOKYECTBEHHOMO CTEPEODOHMYECKOrO ayAno
BMB036/ATmega MuKpoKOHTpONNEP C NPOLLMBKOV Ans Moayns BM8036 151,70 curHana 232,88
BM8037 Lindpoeoit TepmomeTp (A0 16 aaTunkos) 294,40 MASQGMVI Haywhuku ¢ cabeydepom, BCTpoeHHbIM YHY 1 M. USB 2.1 326,03
BMB8037/AT89  TMpowwweka Ans Moayns BMB037 96,00 MV, Hayuwhuk ¢ cabeydepom, BCTpoeHHbIM 6-karanbHbIM YHY 1 MiakpodoHom. USB 5.1 .......eeevvanns 503,01
BMB8038 GSM-cur 304,00 MA8IEMVIB HayuwHukn ¢ cabBydepom, BCTPoeHHbIM B-kaHanbHbIM YHY 1 MukpodoHom. 4 x jack 3.5
BMB8039 GSM uHTenneKTyansHoe yrpasnsiolliee OXpaHHoe «TAPQVIAH» 1104,00 MAB9IEMVIBG ~ HaywHuku ¢ cabeydepom, BCTPOEHHbIM B-kaHanbHbiM YHY v MukpodoHom. 3 x jack 3.5 + 1 x jack 2.5 447,12
BMB8039D GSM ynpasnerue 1 curHanuaaums Ha DIN-peiiky 1251,20 MA901 USB — paavo. C nynstom 1Y 164,81
BMB8039D/ATmega Mu1KkpokoHTponNep ¢ NpoLLMBKoi Ans Moayns BMB039D 128,32 MA9213 YHuBepCaNbHbIif aBTC i OBD2 cxaHep 372,06
BMB8039S [Latunk apiva v i cor) 376,00 MB ADK Freaduino ADK, 3.3B/5B, ATMEGA2560, 16 Mru, 610,05
BMB8040 ucrarumoHHoe ynpasnetue Ha MK-nyyax (RC5) 248,00 MB DUE Freaduino DUE, 3.3B, AT91SAM3X8E ARM Cortex-M3, 84 407,29
BMB8042 VIMnynbCHbIi MUKPONPOLIECCOPHBIA MeTannonckaTen 392,00 MB DUEML Freaduino Duemilanove, 3.38/5B, ATMEGA328, 16 182,60
NMB8041/42/44 parax NMB041_42_44 - llatuuk ans ] 180,40 MB Leonardo Freaduino Leonardo, 5B, ATmega32u4, 16 136,95
BMB8043 MuKpPONpOLIECCOpHBIA MeTannomnckaTens «Kotiei» 1280,00 MB MEGA2560  Freaduino MEGA 2560, 3.38/5B, ATMEGA2560, 16 Mru, 363,37
NMB8043 parumk  MownckoBas KaTyLuKa Ansi CENEKTUBHOTO MeTasnnonckarens BM8043->KOLLEM» MB MICRO Freaduino Micro, 3.3B/5B, ATMEGA32U4, 16 173,47
BMB8044 Vi HbIl UMY LCHBIA KOLLIEV 51M . . MB NANO Arduino NANO, 5B, ATMEGA328, 16 Mu310 Ko 127,73
NM8044 narumk  Mouckosas kaTyLuKa NS YHUBEPCANbHOTO MMMYLCHOTO MB PRO328 Freaduino Pro 328, 5B, ATMEGA328, 16 MruFreaduino 143,52
DK020.1 HactpoenHas nnata K20M + XKW + knasuatypa 1440,00 MB UNO Freaduino UNO, 3.38/5B, ATMEGA328, 16 M'uFreaduino
DK020.2 HacrpoexHas nnata K20M 1100,00 MINIXNEO G4  Dual Core mini PC, RK3066, Android 4.1, UK nynet 1Y, flash 8G, RAM 1G X
K20.3. Ha6op petaneit 1 yanos ans cGopku an. 6noka K20M 1720,00 MINIXNEOX5  Dual Core TV Box, RK3066, /K ZIY, LAN, Mic, Aux, SPDIF, Android 4.1, BT, ﬂash 1GG RAM 1G .... 1312,00
DK020.4 Bnok KOLLIEN 20M 6es pykosTkn 1875,00 MINIX NEO X5 mini Dual Core TV Box, RK3066, MK [Y, LAN, SPDIF, Android 4.2, flash 8G, RAM 1G .. .. 902
DK020.5 Bnok KOLLIEV 20M ¢ py ] 2300,00 MINIXNEO X7  Quad core TV box, RK3188, VIK Y, LAN, Mic, Aux, SPDIF, Android 4.2, flash 16G, BT RAM 2G ... 1640,00
DK020.6 KOLLIEI#-20M & c6ope 6Ges naruvka 3100,00 MKO015 Perynupyembiit cTabunuaatop 3...158, 1,5A 230,00
DK020.7 VIHpyKuMOHHbIA cenekTnHbI ML, K20M B cBope (komnnextyetcs satunkom NEL 12x13" uim 8x12") ... 4000,00 MK035 YNnbTPa3ByKoBOW OTNYr1BaTE b MPbI3yHOB 174,56
BM8049 Biniosatens c IM yrIp: 142,60 MKO067 Perynstop 1200B7/220B 167,59
BMB8049M BbiknioyaTenb 0CBELLEHNS C IMCTaHLYOHHbIM ynpasneHnem 1,5 kBT (ot nioboro VIK-nynsta 1Y) ........ 152,00 MKO71 PerynsTop mou+ocTi 2600BT/220B 158,36
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MK073
MKO75
MK080
MK113A
MK169
MK171
MK180
MK303 [DT303]
MK317
MK319
MK324
MK324/nep
MK324/npurem
MK330
MK331
MK333
MK344
MK353
MK355
MK602

RAM 1G
MK802 Il
MK802 Ill
MK802 Ill LE

RAM 1G, flash 4G

[aT4mK OXpaHHOi CUrHanM3aLn 18 MOTOLMKNA, Moneaa
YHUBEPCaNbHbIT YIbTPa3BYKOBOV OTNYTVBATENb HACEKOMbIX U MPbi3YHOB
OneKTPOHHIA OTNyruBaTeNs TPbI3yHOB

Taiimep 2 Cex...23 MUHYTbI
T

Perynstop
USB-EDGE mopem
COTOBbI CTALMOHAPHbIN TeNedoH p
Mogynb 4-x kaHanbHOro oyr
Mogiynb 3aLmThl OT Hakvn
JvicTaHuvorHoe ynpaenexue 433 ML, 4 kaHana, npory Iif MOLYNb
JvicTaHuoHHoe ynipaenenue 433 MIw, 4 kaHana, nporpaMmupyembii Moayfb, Nepeaarymk

9..288, 10A

GSM

433 My

121,10

[OuctanumorHoe ynpasnene 433 ML, 4 kaHana, NporpaMMUpyeMblit MOZY b, MPUEMHUAK ...
JvicTaHumorHoe ynipaenenue 433 MIw, 4 kaHana, ucnonHuTensHoe ycTpoiicteo ang MK317/MK324 . 210,52
Mogpynb pagvoynpaensemoro pene 433 Mry (220 B/2,5A) 391,23
yr 433 M, 1 pene220B/7A 409,86
Perynstop SipkocTy AByxkaHanbHblit nnasHbii 220B/300BT (433 MILy) 434,05
Ornyrvieatens rpbiayHos LIYHAMW (TOPHALLO-M-7) 384,56
OtnyruBaTens KpbiC 1 Mbllei 220 B 283,36

Dual Core Magic Box, RK3066, Kamepa, Mukpodoh, LAN, Mic, Aux, SPDIF, Android 4.1, BT, flash 8G,
1214,00

«MynbTMEaNiAHLI MHIM KomnbioTep Android 4.0 Mini PC A10 Cortex A8»
Dual Core mini PC, RK3066, Android 4.1, RAM 1G, flash 4G
Mepeiit B ucTopum Muy MK ¢ npeaycTaHoenenHoi Picuntu (Ubuntu) Dual Core mini PC, RK3066, Linux,

801,78

MK802IIIS/4G  MynsTumeauiiHbIi MuHM Komnbioep RK3066, Android 4.1, RAM 1G, flash 4G

MK802IlIS/8B  MynsTimeauiiHbIit MrHW Komnblotep. RK3066, Android 4.1, Bluetooth, RAM 1G, flash 8G

MK802lIS/8G  MynbTmeamitHbIf MuH komnbiotep. PC, RK3066, Android 4.1, flash 8G, RAM 1G

MK802IV Quad Core mini PC, RK3188. Android 4.2, Bluetooth, RAM 2G, flash 8G

MK808B Mi loTep ¢ M v Rockchip RK3066 ..

MK809Ill Quad Core mini PC, RK3188. Android 4.2, Bluetooth, RAM 2G, flash SG

MK908 «MynbTUMEMitHBI MUHI KoMNbloTep, Android 4.2, RK3188 Cortex A9 Quad core up to 1.6GHZ, 2G RAM,
8G flash, Wi-Fi 802.11 b/g/n, Bluetooth, HDMI-1080P» 935,09

MP1003F CaeToBoi1 3 exT «Pasberalolinecs mHIN» 57,50

MP1004F A BbIBECKA 5X7 198,13

MP1005F CBETOAMOMIHbIN CEMU-CErMEHTHBIN 5"(127mm) 90,53

MP1006F CBETOAMOAHbII CeMU-CErMEHTHIN MHAMKaTop 7"(180MM) 168,91

MP1025 MP3 / WMA mopyns ¢ ¢y 3anmeu 1 ynp: haiinam yepe3 395,60

MP1089 Lindposoit FM-paguonpuemhuk. B i MOAYMb. 94,85

MP1090 FM paguo. Mopyne-pacuumpenie ans Arduino 92,80

MP1090S FM pagvo. Mogyns-paciuvpete ans Arduino Mogyns noctpoet Ha IC SI4702 or Silicon Lab ........... 104,40

MP1091 Mopynb-pacuvpenue ans Arduino: CeMUCErMEHTHBIN, YeTb ] i 73,37

MP1092 Mopynb-paciunperie asis Arduino: niiata paciumpenrins BBoA08/BbiBo/0B (16 paspsaoB) 1 CRETOAMOAHbI
LMMMeED. 66,43

MP1093 2 Baskogepa ¢ py4kamu. Moaynb-f Ans Arduino. 139,44

MP1094 Mogyne-pacumperiie ans Arduino. DK nynet Y ¢ n 53,36

MP1095 Mopyne-paciunpenue ans Arduino. Yacs! peansHoro Bpemet (RTC) 69,37

MP1115 Lindposoit yeunutens D-knacca MowwHocTbio 15 BT. MoHo. 147,47

MP1181DI MHorodyHKuoHanbHbIi USB-MP3/WMA nneep 185,84

MP1181DIF MrorodyHkuyoHansHblit USB-MP3/WMA nneep ¢ FM: 206,08

MP1202 Crepeo yeunurens HY, 2 x 15 Barr, (TDA7297) 133,63

MP1205 LdpoBOi aHanM3atop CriekTpa 3BYKOBOTO CUTHANA (10 T10NI0C) ..vvvvvvvvvvveeeasmernicciissrensiicis s 294,00

MP1230 Ayavoperynstop 1 kaxan 207,74

MP1231 Ayavoperynstop 2 kaHana. Crepeo. 220,80

MP1232 AyavoperynsTop 4 karasna 230,00

MP1233 Mpengap. ycunuTens-TeMopoGAoK C MUKPOKOHTPO/IEPHBIM yripasnetnen, XK u nynstom Y ....... 197,80

MP1234 [MpengapuTenbHbI yeunuTes-TemBpobok ¢ catyhepHbIv KaHaIOM, MAKPOKOHTPONIEPHBIM YTIPABNEHNEM,
XKW 1 nynetom Y 233,68

MP1236 MoTOpH3NPOBaHHBIN 2-KaHaIbHEIN PErySISTop C TOHKOMMeHcauye. (2 x 100 kOM) ... .. 174,80

MP1241A Mpengay bIA = Ha 4-kaHana (TEASSQO) Pacuwwmpetue ans ARDUINO .. 104,40

MP1243A Hi-Fi aynwonpoueocop (TDA8425), Pacmpenve ans ARDUINO 104,40

MP1246A M 5-nonoCHbii rpad i3ep (TDA7317). P s
ARDUINO

MP1251 Liudposoii 5.1 Dolby Digital AC-3, Dolby Pro Logic, DTS ayauo aekonep (pecvsep)

MP1252 JlomaLuHuit kKnHoTeaTp. AHanoroBbie U LMGPOBbIE BXOAbl. AHanoroBble 5.1 1 cTepeo Bbixozp!. Mynst Y.
Tembpo6nok. Dolby Digital, dts, PCM. 1012,00

MP1291 Lincdposoit yeunutens T-knacca (texHonorus Tripath), 2 x 15 Br MpoexT «KuTaiickuit CuHapom» (BOCTO4HaS
CTOpOHa) 285,20

MP1292 Lindpogoit yeunurens T-knacca (TexHonorus Tripath), 2 x 20 BT MpoekT «KuTaiickuii cuiapom» (BOCTOYHas
CTOpOHa) 349,60

MP1325 Yeunurens HY (100 Br). 2 x 25 Br + 1 x 50 BT (cabeydep) + 322,00

MP1505 KnasuatypHas wyTka 64,40

MP1900 LisetHas CCD kavepa 368,00

MP1901 LigetHast CMOS kamepa 241,04

MP2203 MynsTrmeauitHasi mukpocuctema: AM, FM, USB, SD, iPod / iPhone, TemGpoGnok, Iy

MP2388 lpoctoit BcTpasaemblit USB-MP3 / WMA nneep 126,96

MP2503RL Berpavsaembiit USB-MP3 / WMA nineep ¢ nynstom [1Y 1 XK avcnneem 176,99

MP2603DI MuHuatiopHbii USB-MP3/WMA nneep ¢ nynstom 1Y 1 XK 180,32

MP2704 Brewrmii LIAN 161,92

MP2803DI Berpaviaembiit MHorodyHku, USB / SD - MP3 / WMA nineep ¢ nynstom 1Y v XK gucnneem ..

MP2866 Berpaviaemas mukpocuctema: FM, USB, SD, [1Y, yackl / GyaunbHuk. XK aucnneit

MP2897 MUK C BOSMOXHOCTbIO BHelLHero youmurens Macrep Ku.

MP2898BT Bluetooth meauaueHTp MP3 nnieep no3onseT npourpbiBaTh 3BYKOBLIE QANTIEL. .......e.veeec.

MP2902 MynsTumeauitHeI Buseonneep: MP3 / WMA / MP4, USB, SD, I

MP2902 monitor  MowuTop ans 2,5" YbPbR

MP29035 LigeTHoit 3.5’ TFT-LCD mopyns 320x240 ¢

MP29035M LiseTHoit 3.5’ TFT-LCD Bupeopervctparop 640 x 480

MP2904 LieTHoit 4' TFT-LCD mopynb pa3petuexnem 320 x 240 G BULEOKOHTPONNEPOM. ...

MP2905VGA LigeTHoit 5’ TFT-LCD Mogynb paspetueriem 640 x 480 ¢ VGA BXOAOM ..

MP2906HD LigeTHoit moHuTop 5,6” IPS, WXGA, 1280 x 800. HDMI, VGA, DVI, LVDS, LIAMN u cTepeo yeunutens  1932,00

MP2907HD LigeT. MoHuTop 7' IPS, WXGA, 1280 x 800 HDMI, VGA, DVI, LVDS Bxozsl, LIAM u crepeo yeunutens 1782,04

MP2907M LigeTHoit 7 TFT-LCD eupeopervctparop 800 x 480 708,40

MP2907VGA LigeTHoit 7 TFT-LCD moaynb paapetuerviem 800 x 480 ¢ VGA Bxogom

MP2908VGA LisetHoit 8" TFT-LCD mopyne paspetueriem 800 x 600 ¢ VGA BXOAOM ..

MP3001 Lindposoit yeunutens D-knacca MoLHOCTbIO 2 X 20 BT (BoiiHOE MOHO). MpoekT «KuTaiickuit CHAPOM» (3a-
nagHasi CTopoHa) 248,40

MP301F Perynstop motu+ocTi 30A, +8...30B 331,20

MP302F Perynsitop MowytocTn 50A, +8...30B 644,00

MP303F Perynstop mMowHocTv 15A, +12/24B 251,16

MP306F Perynstop 1,6A,5...12B 121,44

MP309 Brok 4-kaHansHoro AL 15 MoAKI0YeHNs aHanoroBbix Aatimkos kK BM8039D 243,80

MP3100D Lindp. ye-nb D-knacca MoluHocTsio 2 x 20 BT. MpoekT «KuTaiickuit cUHapom» (3anaaHas cTopoa) .. 174,80

MP3106 Lindp. ye-nb D-knacca MolLHocTbio 40 BT MoHo. MpoekT «KuTaickuii curapom» (3anaaHasi cTopora) 156,40

MP3106S Lindp. ye-nb D-knacca MolwHocTsio 2 x 40 BT. MpoekT «KuTaiickuit cuHapom» (3anaaHas CTopoa) ... 165,60

MP3112 Lincposoit yeummutens D-knacca 25 BT MoHo. MpoexT «Kutaickuit CuHapoM» (3anapHas cTopoHa)

MP3122 Lindposoit yeunutens D-knacca 2 x 15 BT. MpoekT «KuTaiickuii cuHapoM» (3anaaHasi CTOpoHa)

MP3123 Lindposoit yeummrens D-knacca MOLHOCTLIO 25 BT

MP3123 21 Lindpooit yeunutens D-knacca (100 B) 2 x 25 BT + 1x 50 Br (caGeydep). MpoekT «KuTaiickuit CHAPOM»

CTOpOHa) 217,12

MP3125 Lindposoit yennmrens D-knacca 2 x 10 BT. MpoekT «Kutaickuii CUHIPOM» (3anapHas CTOPOHa) ...... 122,36

MP319 iButton Bpenok Anst AMCTaHLMOHHOTO YPaBAEHUs: C 4-Msi KIOYaMM ...

MP31PC Mnatdopma fns KOMMLIOTEPHOrO HY. 128,80

MP324 Mopynb 4-x KaHanbHoro 0 ynp: 433 Mry, 179,40

MP324/nepe

MP326, MP325

£ 3TTE - NOMNTON

MynsT ANS NPOrpaMM1PYEMOro MOAYNS 4-X KaHa/bHOro IMCTaHLMOHHOMO yripasneHis 433 M, MP324,

MP325 JvcTaHuyoHHoe yripaenenue 433 M (kHonku/Tpurrep, 2 pene)
MP325/nep JvcTaHUyoHHoe ynpasnenue 433 MIu, nepepatymk, Gpenok 2 kaHana ans MP325
MP326 JvcTaHuyoHHoe yripaenenue 433 M (kHonku/Tpurrep, 4 pene)
MP3301 Taiimep nog Android
MP3302 YMHbI oM. MacTep ynpaenerus 6ecnposoaHbIMI MoaynsaMi Ha 433 MIu,. [ins OC Android.
MP3303 Tepmocrtar, noa ynpasnexiem Android ,HacTparBaeMblii C NOMOLLbIO CMapThOHa
MP350 4-x i Taumep
MP3503DAI Muhn ctepeo-cuctema USB MP3/WMA (nneep), AM/FM
MP3503DAIS  Munu cTepeo-cuctema SD/USB MP3/WMA (nneep), AM/FM
MP3606 MyabikanbHblit mp3 Moayb C 3anMCHO.
MP410 CBEPX3KOHOMUYHBIN CTepec iy «D»-knacca 2 x 2,2 Bt (TPA2012D) .. 129,81
MP4411 4x mer oe (6nok pene) 122,01
MP49152 Liudp. yeunutens D-knacca, 2 x 20BT SANYO. IMpoekT «Kuraiickuit cuiapom» (BOCTo4Hast cTopoka) . 119,60
MP501F LindpoBoit CHETUMK C BO3MOXHOCTBIO NOAKNIOHEHNS MHANKATOPOB GOMLLIOTO pa3Mepa ... ... 303,60
MP503 BonbTmetp i i C IbIM IM POM. ............ 101,20
MP507 Bonbtmetp -10..+15 B 225,95
MP508 B +100B 234,43
MP509 Mukpo BonsTMeTp DC 3.2B - 30B 82,50
MP510 Mutm BonsT™MeTp DC 4.2B - 30B 90,64
MP5613 Lindposoit yeunutens D-knacca motHocTsi0 2 x 150 Br. 513,36
MP5613D [paigep ans umdposoro yeummrens D-knacca MoyHocTsio 300 Br. PurePath ™ HD 220,80
MP5630C1 Kowduryparop ans MOLLHOrO oro HY. 299,00
MP5630C2 KoHcurypaTop 15 NoCTPOEHMS MOLLHOTO 0 HY.
MP5630C21 KoHurypatop s nocTpoeHMsi MOLLHOTO TpéxkaHanbHoro (2.1) yeunutens HY. ...
MP5630C4 Kowdmryparop ans MOLLHOrO oroy HY.
MP5630D [parigep ans udpoBoro yeunutens D-knacca MOLHOCTEO 600 Br. PurePath ™ HD .
MP5630DKD [pavigep fns umdpoBoro yeunutens D-knacca moLyHocTsio 600 Br. Kopnye DKD. PurePath ™ HD ... 276,00
MP563011 17 U151 MOLLIHOTO Y HY (MOHO). 141,68
MP563012 Vkavkatop s MowHoro HY (cTepeo). 143,62
MP5630121 WHpukatop Ans mowwHoro yeuutens HY 2.1 (crepeo + 144,44
MP563014 VIHAKaTop NS MOLLHOTO YeTl| oro HY. 124,20
MP605 Wmnyrnscelii npeoBpasosatens Hanpsxenns 8...18B/24B, 435,44
MP701 Bnok kommyTaLmm (4 kaxana) 128,55
MP707 TepmomeTp Lidporoit USB- (ex. BM1707) 147,20
MP707/ATtiny  MukpokoHTpoanep ¢ npoLunekoit ans moayns MP707 110,31
MP707R Lincpposoii USB- (ex. BM1707) 212,52
MP708 USB MK 151,80
MP708/ATtiny  MukpokorTponep ¢ npoLunekoit s moayns MP708 «USB MK npuémHik ¢ nynstom RC5» ............. 108,73
MP709 USB pene, ¢ yr yepes UHTepHET 166,98
MPT710 YcTpoiicTeo ynpaeneus Harpyakamu (USB, 16 karanos) 232,76
MP710/ATtiny  MukpokorTponnep ¢ i nns MP710 108,73
MPT724 Winamp - criek p, 15- LIBETOMY3bIKa, 5 - KaHa/bHbIA TepMOMETD . 428,49
MP730 USB camonuceLl, BONLTMETP 174,17
MP731 USB rerepatop 1MnyNbCOB 11 0MM4ECKLI reHepaTop 141,68
MP732 USB uacTotomep, LydpoBast Lkana u JIoruyeckui p 174,37
MP751 KoHTposnnep ynpaenenuns nutaxvem. Paspabotao ans Raspberry Pi, nutaHue Ha koTopble NofaeTcs Yepes
micro USB nopr. 154,00
MP751A K ) yrip: P ns Raspberry Pi, nuTane Ha KoTopbie NofiaeTcs Yepe3
micro USB nopr. 154,00
MP8037R Lindposoit TepMomeTp,/TepmocTar 10 8 kBT 292,65
MP8520R PurePath ™ HD nepeparuuk (2,4 L) BbICOKOKAYECTBEHHOTO CTEPEOMOHMHECKOTO ayAMo cirHana ... 336,72
MP9011 AVR nporpammarop 285,20
MP9012 Mporpammartop-otnanunk PIC-koHTponnepos 561,20
MP910 Bpenok ana cuctem [y 433 My (MP911, MP912) 106,26
MPI11 MpuemHuk ang nynsta Y 433 M (MP910) 100,60
MP912 Mpuemnuk ans nynsta AY 433 Mt MP910 101,53
MP913 Mpyemhuk ais nynsta Y 433 M MP910 (KHOMKN, ABA PENIE) ............. . ... 139,73
MP9213 YHuBepcansHsiit aBTomoGusHbIn OBDII ckanep MP9213 307,40
MP9213BT YHuepcanbHbIil aBToMoGubHbIA OBDII ckaHep fi15 AvarHoCTikM Yepes cMapTdhOoH nm komnbioTep . 261,29
MP9213BTmini  KommakTHbiif - Hblii Hoiit OBDII 253,18
MP9213WIFI YHuBepcansHblii a8ToMo6unLHEIH OBDII ckanep ¢ Wi-Fi 403,34
MT1010 [vbKasi 484,38
MT1011 Pyuka-maccaxep 102,47
MT1011_blue Pyuka-t 102,47
MT1020 3BYKOBOI1 MHOPMATOP C AATHMKOM 303,60
MT1030 Cur Anst KapT 212,52
MT1031 CvrHanuaaups ans 6aHKoBCKoi kapTbl Back-card 131,56
MT1035 H: C flaTynKoM 156,40
MT1040 (OXPaHHIK 3pEHMst 1 OCaHKN 398,73
MT1060 [IeTCKOro nriaya 845,02
MT1070 Bpenok-aHTUCTaTVK (pUBOp /15 CHATMS CTaTHYECKOro ) 98,16
MT1080 USB-110Hm13aTop 121,44
MT1081 USB-apomammsarop 172,33
MT1082 Ogoxarop (ans 223,56
MT1086 Kpotwuka azantep USB B aBTOMOGUb. 101,20
MT1088 M i NakeToB 93,15
MT1089 I'vbkas kamepa <Buneomactep» 117,80
MT1096 Kpotuka USB 8 npukypuearens. 2 nopra USB 132,67
MT2011 AHTUCOH «CTOM-CoH» MT2011 65,21
MT3030 GPS: 450,80
MT3031 Boagpauarens «oc» «5 Leneit», Mogens Ans ny i 576,00
MT3032 B «AKTUB» 710,24
MT3033 GPS-yacs! 1288,00
MT3080 CKaiin-MbllKa 484,38
MT3090 ABTO-MasHOK 624,11
MT3091 SOS-TenedoH 729,22
MT4008 Taiimep noneaHbix nmebNeK 3 130,41
MT4009 3y6Has kamepa « 568,26
MT4012 USB-TpoiiHuk 220B +2 USB 121,44
MT4013 Te 9 aywa 91,08
MT4020 ONeKTPOHHbIE BeChl - eameH 123,46
MT4025 Becbl ns Garaxa B opory 192,28
MT4040 Morod Hblit op 212,52
MT4060 LLlaromep ¢ vl XMPOBOW TKaHN 121,44
MT4075 KyX0HHIi TaiiMep-MarHuT 102,47
MT4080 Kanbkynstop y4erta pacxogoe 130,41
MT4090 BuGPOGYAMIBHIK 235,75
MT4091 [MouckoBas CTaHuMs 367,77
MT4092 LLlaromep ¢ 179,17
MT5001 Habop 13 4-x cBepKaIoLLMX PIOMOK «CUSIOLLMIT KBApTET! 95,71
MT5001 BLUE ~ Ct 7 CTaKaH (CUHMiA) 40,48
MT5001 GREEN  CaepKaloLLuii CTakaH (3enéHbiit) 40,48
MT5001RED  Ct 7 CTaKaH (Kpi i) 40,48
MT5001 YELLOW CBepKaIOIJ.lMM CTaKaH (KenTbli) 40,48
MT5002 11 CTakaH 79,14
MT5003 C yp! 82,34
MT5010 BkuiA hoHapL Ha MarHuTe 146,74
MT5015 vGkas namna Ha weio 106,66
MT5060 (CBeToAnoaHan namna ¢ AaT4nkom 149,04
MT5090 CaetunbHIK «PaccaeT-3akaT» Uin NycTs YTpo Bynet Ao6pbiM! ...... ... 647,68
MT6018 PARTYFON - auHamuk 192,28
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MT6019
MT6021
MT6022
MT6070
MT6080
MT6091_BLACK
MT8045
MT8055
MT9000
MT9000 BOX
MT9002
MT9021
NF187
NF189
NF192
NF238
NF241
NF245
NF246
NF247
NF250
NF251
NF404
NF406
NF408
NF409
NF412
NF414
NF417
NF422
NF441

NF491/8 kopnyce OTnyr1saresb Kpsic 1

NK0OS
NK008
NK024
NK027
NK037
NKO37M
NK040
NKO46
NKOS1
NKO57
NK082
NKO0B3
NK092
NK102
NK121
NK134
NK137
NK146
NK150
NK155
NK294
NM1024/1
NM1006K
NM1034
NM1041
NM1042
NM1112 BLUE
NM1112 RED
NM1112 WHITE

NM1112 YELLOW CaetoanozHasi neHTa (1 MeTp, 60 XEnTbix

NM2012
NM2021
NM2032
NM2033
NM2034
NM2036
NM2037
NM2038
NM2039
NM2040
NM2042
NM2043
NM2044
NM2045
NM2051
NM2061
NMm2111

NM2112
NM2115
NM2116
NM2117
NM2118
NM3101

NM4011

NM4012
NM4021

NM4022
NM4411

NM4511

NM5050
NM5403
NMB013
NM8021
NM8031
NM8032
NM8036

NM8036/ATmega MUKpOKOHTPOANEP C MpoLLMBKOI Ans Moayns NMB036

NM211
NM9212
NM9215
NM9216/1
NM9216/2
NM9216/3
NM9216/4
NM9216/5

SPI 25%0)
NM9221
NRO
NS047
NSO73
NS094

MoGunbHbI AHamuk <PARTYFON MAX»
Bnaror i IMHAMUK

OnTyecKast Mbiliib HA Yka3aTesbHbI naneL,
Bupeo-3anucka

Lindposas pyuka.

CyMKa-HaMUK st

MoGunbHas 3LMTa OT HENPOLLEHHbIX FOCTeN

Cur yTedku rasa

CurHanusauvs GSM-CMC ansi keapTupel ¢ 4 IbIMY HbIMY
Curranmsaups GSM- SMS ma Kaapmphl € 8 6eCnpOBOAHBIMY YHUBEPCALHBIMY AT4MKaMM
Morody i aarumk ans MT9000

CurHanuaaums GSM- CMC LS jaum,
[pyxpssHbie Beryuive orHu Ha 12-1 ceeToavoaax
Crpobockon (12B, agto)
3-x
Taiimep 2 cex...3 4ac/300 BT
AKyCTUecKoe pene
Perynstop mowHocv 500 Br/220 B.
Perynsitop mowuHoctvt 1000 Br/220 B.
Perynsnop motwuHoctv 2500 Br/220 B. P
HacocoM
LLMknwecKmm Taiimep 1...180 MuHyT/cexyra 220 B/200
Lindposoit onstmetp 0_1000B
Yeunurens HY 100 BT
Lincposoii cuetumk
JaTiuk [BUXeHns
CBeToBOM ApdexT «T:
CBeToanoaHas Muraska
CaeToBOI A dexT «3abasHblit poGoT»
Tonoca X1BOTHbIX «5 B 1» (06e3bsiHa, 0BLA, BOMK, NArYLUKA, OLAAB) ........ .
OxpaHHas cuctema Ha VIK nyyax

i poGoT»

(B kopnyce)
CyMepenHbiii nepekniovatens B kopnyce
Perynsitop mowHocTv 800 Br/220 B
Mpot i MasHoK Ha
Perynupyembiii ucTouHuK nutanus 1,2...30B/2A
Per i cTabunuaatop 12..30B/4A
VIMnynbCHbIA per if cTac
Yeunurens HY 2x2,5 Bt
Yewnmtens HY 1BT
BonbLuoit T
Younmtens HY 2287
Tepmo- 1 poTopene (KOMOMHMPOBaHHIN HaBop)
% it Gapbep 50M
1% blii MPOXEKTOP.
Tammep 0..10 Mukyr
i Gapbep 18m

i MagHoK Ha

3ﬂeKTp0H Hblii
MUKPOGOHHbI

i anemenT 12B
Mporpammnpyembiii 8
Cupera PBEP 15 Bt
6

i 6nok

220B/500 Br
CeTeBoit HeCTaBMAM3MPOBAHHbIA ABYNOMAPHBI CTOUHIK MTakms 220 B/+ 27 B (2 A)
Lingposoit MynsTUMETP - HaBop 19 CaMOCTOSTESNbHOM COOPKY

[MpeoGpa3osarens HanpsixeHns 24 B & 12 B/3A
PerynaTop MOLIHOCTI C MafbiM YPOBHEM NOMEX
TepMOperynsTop ¢ MasibiM YPOBHEM roMex
CeetopvoaHas n1exTa (1 MeTp, 60 CUHIX CBETOANOA0B)
CeetopuoaHas nieHTa (1 MeTp, 60 kpacHsix
CeetomoaHasi fiexTa (1 metp, 60 Genbix ceToAN0A0B)

CrepeodoHuyeckuit TemGpotnok (TDA1524)
Yeunutens HY 4x11B1/2x22BT ¢ paanatopom
Yeunutens HY 4x40BT/2x80BT ¢ p: P

Yenmtens HY 100 Br, Moo (TDA7294).
Yeunutens H4 70BT. Pasmeps! nevatHol nnatel 67x37
Yenmtens HY 32BT. Paamepbl nevatHoit nnarkl 53x33
Yenmtens HY 18BT. Paamepti niesatHoi nnarsl 53x33
Yeunutens HY 44BT. Pasviepsl nevatHol nnatel 56x46
Yeumrens HY 2X40BT. Paamepti nievarHoi nnatsl 83x24
Yeumarens HY 4X40BT. Paamepbl nevatHoit nnartsl 97x32
Yonnurens HY 140Bt. Pasueps! neyatHoii nnatl 47x55
Yeunmarens HY 4X77BT. Paauept! niesaTHoi nnartsl 51x50
Yenmatens HY 2x22BT (TA8210AH/AL, aBTo)
Yeunutess HY 140 Bt unmn 2x80 Bt (D-knacc, TDA8929+TDA89I27) .
[iByxKaHabHbI MUKPODOHHBIM yeumuTens (K548YH1B)
AnexTpoHH&Ii peBepGepatop (HT8970, abdexT “ax0"/“0GbeMHbIM 3BYK")
CrepeodoHnyeckuit Tem6potinok (LM 1036)
Yenmmtens HY 80 BT (TIP102, TIP106)
AxTveHbI duabTp HY ans cabeydepa.
AKTUBHII 3-X MONOCHBII GUALTP.
AKTUBHBIA 610K oﬁpaﬁoTKm curHana ,u,nu caﬁaydpepuoro KaHana .
m rynMpyembli yeuuTens ¢ ﬁaﬂaHCHb\MM BXOAAMM ..o 107,87
ABTC 7 GHTEHHBIN 128 (25C2926) 65,21
Taiimep 1...30 cek. MUHUATIOpHBIi . Paamepsl neyaTHoit nnatkl 30x45 Mu.
JlaTimK ypoBHs BOAbI. Paamepbl neyatHoit nnarsl 30x45

Taiimep 1...99 MUHYT Ha MUKPOKOHTPONNEpe 214,25
Tepmopene 0...150C. Paamepl neyatHoit nnatbi: 45x30 72,90
4x er oe i 149,04
Perynstop sipkocTv namn 79,85
3Be3nouka 133,08
Cron-curHan Ans asTo 91,08
AsTol i BKNIOYATEND 172,04
ViHpukaTop ypoBHs 3apsaa opa 50,60
TecTep Ans NPOBEPKY CTPOHHBIX 141,68
MpuBop Ans NpoBepKI anexTy [ poB 187,12
4x i it Talimep, Yachl

[MporpammaTop MUKPOKOHTPoNIepoB cepi AT8IS/ATI0S dupmbl ATMEL ...
Vi Hblit aganTep r COTOBbIX K KOl
MporpamMmarTop yH1BepcanbHbiii (Ga3oeblit G110K)
Mnata-agantep fns yHuBepcanbHoro nporpammaropa NM9215 (ans mukpokoxTponnepos ATMEL) ...
n nep Ana HOTO MPO] NM9215 (a5t MAKPOKC PIC) .
Mnata-aganTep fns yHuBepcanbHoro nporpammaropa NM9215 (ais Microwire EEPROM 93xx) . 1,83
Mnara-agantep s yHusepcansHoro nporpammaropa NM9215 (anantep 12C-Bus EEPROM) . . 58,32
Mnata-aganTep fns yHuBepcanbHoro nporpammaropa NM9215 (apantep EEPROM SDE2560, NVM3060 1
84,35

103,49
. 87,36

YCTPOICTBO A1t PEMOHTA U TECTUPOBaHUs koMnbioTepos — POST Card PCI
Habop HaumHalowwero pagvonioGurens
[eHepaTop NPsMOYrobHbIX MyNbCOB 250 My - 16 Ky
MarneHbkoe cepaLe Ha Cf
«KuBoe cepaue». Pasmepbl nevarHol nnatbl 72x74 MM.

NTLEDG HaGop cBepxsipkix CBETOANO/0B 3EN1EHO0 CBEHEHNS [N CBETOMOAHOrO kyba 8x8x8
NTLEDR HaGop cBepxsapKiX CBETOAMOAOB KPACHOTO CBEYEHUS ANst 0 Kya 8x8x8
NT LEDW HaGop cBepxsapkux CBETOAMOAOB GENoro CBENEHUS A5 CBETOAMOAHONO Ky6a 8XBX8 ...........c....... 431,60
NT1001F Muraiouye caeTopmonb! 49,59
NT1200 Yeunutens HY 2X20BT (TDA7576) 122,10
NT1217 AxTvBHbIA 610k 06paGoTku curHana ans cateyd. kaHana. 3D abdexT. dnexTpoHHoe ynpaeneHue. ... 140,28
NT1290 Ha6op ans cBopky umdposoro yeunutens T-knacca (Tripath), 2 x 90 BT. MpoekT «KuTaiickuit cuiapom» (80-
CTONHast CTOPOH) ¥
NT1291 Ha6op ans chopku Lmdposoro yeunutens T-knacca (Tripath), 2 x 15 BT. ... 251,51
NT1292 Ha6op ans cBopky uydposoro yeunutens T-knacca (Tripath), 2 x 25 BT . 288,77
NT1325 HaGop ans chopku yeunutens HY (100 Br). 2 x 25 BT + 1 x 50 BT (cabeydep) + TemGpobnok . 199,26
NT1500 Vrpywueysiit ceeTodop ¢ nynstom Y 182,16
NT1500 flon WUrpyuweyHbii ceetodop 129,54
NT200 onocosast Macka «VOICE CHANGER». 147,20
NT5002 YacroTomep, Taitmep (SC3610 3T0 YacToTomep, CyTouHbIA Taimep (ByannbHIK) 1 apaisep XKW). Ha Tex-
Honorum CMOS 97,52

NT324LED KonTponnep RGB cBeToBbIX EHT (19 coBMecTHo# paGoTs! ¢ Y MP324)
NT324LED/ATnny MWUKpOKOHTpONNEP ¢ NPoLMBKoi Ang mopyns NT324LED

NT606 AByxnonspHblit OeTeBDM MCTOMHUK NuTaHns = 24 B, 190 Br. 558,90
NT711 oe 16- ioe ang Mogyns MP710 226,45
NT800 ynsTop 128/1,3A4 125,75
NT801/1 iButton/Touch Memory 195,62
NT801/2 CuuTbiBaTens C kodamu [Button 251,51
NT801D T nynst Y Bepevs Mactep Kut . 307,40
NT801D/ATmega MukpokoHTpoAnep ¢ npoLunekoit ans Moayns NT801D 69,86
NT8048 AC220V 3neKTpoMarHuTHbIi BC Il Knana. ( 220B Har 8523
NT8048 DC12V  3neKTpoMarHuTHbI BOAOMPOBOAHBIA KnanaH. (ynpaenetue: 12B noctosHHoe HanpsixeHie) 8523
NT8048 DC24V  SnexTpoMarHiTHbIit BOAOMPOBOAHbIIA knanaH. (ynpasnenue: 248 rocTosiHHoe HanpsxeHie) 85,23
NT8078 AC220V McnonH. y-B0. dnekTpomart. BOAONPOBOAHLIA knanaH. (130 °C, 220B nepemeHHoe HanpsixeHue) ...... 176,99
NT8078 DC12V  WcnonH. y-Bo. nekTpomarH. BORONPOROAHbIINA knarna. (130 °C, 12B nocTosHHoe HanpsixeHue) ......... 186,30

NT8078 DC24V  WcnonHuTensHoe YCTPOMCTBO. SNeKTpOMArHUTHI BOSONPOBOAHKIA knanaH. (130 °C, 24B nocTosHHoe Ha-

npsketne) 171,86
PW-SUN-2 ConHeuyHble HaTapen. 2 x 5.5 B, 1.8 BT 178,95
PW-WL-12 Komnnek aisi 6ecripoBoAHOro 3apsiiHoro YCTpoiicTsa. 12 Bonbt .. 90,72
PW-WL-3 KomnnexT ansi 6ecnpoBOAHOrO 32psiHOTO YCTPOiCTBa Ha 3,3 BonbT: .. 90,72
PW-WL-5 KomnnexT ansi 6ecnpoBOAHOIO 3apABHOrO Ha 5 BoneT 90,72
PW-WL-9 Kowmnnext a5 GecnposoaHoro 3apsaHoro YeTpoiicTsa Ha 9 Bonkt 90,72
PW0510 VIMNYNbCHBIA MCTOYHUK TS 5B, 1A 113,85
PWO0515K VIMNybCHBIA MCTO4HUK MTaHWs 5B, 1.5A B kopnyce 141,68
PW0520K MMnynbCHbIit npeoBpasosatent Hanpsxerus 9-18B/5B, 2A 214,95
PW0530B Certesoit agantep 5B, 3A 133,58
PWO0530K VIMNynbCHBIA MCTO4HUK MTaHWs 5B, 3A B kopryce 121,44
PW0720B Ceresoit anantep 7.5, 2A 144,92
PW0920B Certeoit agantep 9B, 2A 145,22
PW12-5-3-1 Mopynb nutanus 5/3,3 B ans MakeTHsIx nnat 79,46
PW12-5-3-12-2  UMnynuCHbIiA 3-kaHanbHeli npeop. Harpsxenns. Bxon 5-22B, sbixoap!: 3,38, 12-30B, 1,25-268. ...... 222,25
PW12-12-60 MpeoBpa3oearess (cTabuniaatop) Hanpsixetms 6,5 ... 30 B / 12B. 60 Barr. 5A. ... . 388,80
PW12-ATX-70  UmnynbCHbIi npeobpadosarens Hanpsxetus 12B/ATX ans asTomobunsHoro MK (car PC), 70 B . 250,05
PW12-PC-85 WmnyrisCHblin npeoBpasosaresis Hanpsixerna 12B/12 B, 5 B ans astomoGuneHoro MK (car PC), 85 BT 482,11
PW12045PS VIMNY/LCHBIA MCTO4HMK MuTakNs 12B, 0,45A 105,75
PW1210PPS VIMNYNbCHBIA MCTOSHUK NuTaHus 12B, 10,5A 484,75
PW12125PS MIMNynbCHBIIA MCTO4HUK NuTakus 12B, 1,25A 89,06
PW1215B Certesoit apantep 12B, 1.5A 140,06
PW1220D VIMNynbCHBIA MCTOHUK nuTanus 12B, 2A Ha DIN peiiky 220,62
PW1221B VIMnynbCHbIA MCTOYHMK Takms 12 B, 2,1 A B kopnyce 161,43
PW1240UPS Wcroutmk GecnepeBoitHoro nutanus 12B/4A 309,69
PW1285 VAMNYnbCHBIN MCTOYHMK MUTaHus 128, 0.85A 118,20
PW15128 Certesoit anantep 158, 1.2A 127,51
PW15178B VAMNynbCHBIR MCTOYHVK UTaHus 158, 1.7A B kopnyce 166,07
PW24-1-2 Perynupyenmsiii npeoGpasosartens HanpsxeHus. Bxog, 4,5-30B, Bbixoa 1.25-26B. (LM2596S) . 111,99
PW24-1-2D Perynupyembiii peoBpasosateris HarpsXeHis C BCTPOEHHbIM BONLTMETPOM. ... . 129,36
PW24-1-3 Perynupyemsiii npeoGpasoBatens Hanpaxenuis. Bxog, 3,6-24B, Bbixo 0,8-20B. (GS2678) .. .130,22
PW24-12-120  ViMnynsCHbi npeoGpasosatens Hanpsbkexus 6...30B/12B, 120 Br, 10A .. . 503,21
PW24-12-50 Vimnynechblii npeoBpasosatens Hanpskerus 7...368/12B, 50 Br, 4,2A 242,19
PW24-12-60 MpeoBpasoearesib HanpsikeHus 24B / 12B, 5A 323,42
PW2411B VAMNynbCHBIN MCTOYHUK MUTaHus 24B, 1.1A B kopnyce 157,77
PW2412K MMnynbCHbI npeot 9.2-36B/12B, 182,36
PW2420D VIMNynbCHBIA MCTO4HUK NuTaHus 24B, 2A Ha DIN peiiky 222,84
PW3-35-3 Perynupyembii nobilwatowmi npeoGpasosatens Hanpskenus Bxon 3-34B, ebixop 4-35B. (LM2577) . 105,46
PW4-56-2 Perynmpythm noammammmm npeoBpasosarent Hanpsixews. Bxog 3,5-35B, sbixop 5-56B. (LM2577) 99,55
PWA40-4-3 7 Vi pery D H 4..40B/3,0A .. .. 102,26
PW4837B CerteBoit aganrep ASB, 0.37A 491,46
QC802 Quad Core mini PC, RK3188, Android 4.2, Bluetooth, RAM 2G, flash 8G ... 876,99
RK308 Anantep USB LAN+USB HUBx3 148,90
KIT RU00O1 ®yHkupoHan npogykTa - OnpeaensieT yposeHs HUTPATOB 2427,00
KIT RU0010 GSM-poseTka, 310 po3eTka, KOTOPYIO MOXHO 1984,00
SH COLORLCD  1,6" usetHoit CSTN avenneit. Pacwipetme ana Arduino. 232,40
SH UK AHasIOrOBbIA 2-0CEBOI AXOICTIK C KHOMKOW - X,Y,Z (KHOMKa). nnara. 43,34
SH JK4B2 AHanoroBblit 2-00880 KOMCTUK, 4 BonbLLIME KHOMKY 1 2 ManeHbkite. Mnata-paciumperite ans Arduino.
SHMP3 MP3 nneep ¢ pyHkupeit 3anueu. Paciuvperve ans ans Arduino. ..
SHPSCREW BuHTOBbIE Pa3béMbl 1 MakeTHas naenb. Mnata-| Ans Arduino.
SHRGB LigetHast (RGB) matpuuia ¢ apaiizepom. F s Arduino
SH SCREW JlononHuTenbHble 1 BUHTOBbIE pasbéMbl. Mnatbl-paciuvperns Ans Arduino. ...
SHD09 MpeoBpa3osarens yposHeit 3,3 / 5 B ans monuTopos TFTO1 Arduino
SHD10 Mega npeo6pasosatens yposeit 3,3 / 5 B ansa TFTO1 Arduino
SNO2YK VHdpakpacHbiii aatunk npubmaxetms (nansHomep) £o 150 M. Sharp GP2YOAO2YKOF .
SN18B20 [atuk Temneparypsi DS18B20 B
SN21YK VHdpakpacHblit aatunk npubmxenms (nansHomep) fo 80 cm. Sharp GP2Y0A21YK
TFT01-1.8SP 1,8" TFT guenneii (160 * 128) ang Arduino
TFT01-2.2 2,2" TFT pmcnneit (220 * 176) ang Arduino
TFT01-2.2SP 2.2" TFT amcnneit (320 * 240) ans Arduino
TFT01-2.4 TFT avenneit (320 * 240) ¢ ceHcopHoit naHensio (touch screen) ana Arduino
TFT01-3.2 TFT avenneit (320 * 240) ¢ ceHcopHoit naHensio (touch screen) ana Arduino
TFT01-3.2WD WD TFT aucnneit (400 * 240) ¢ ceHcopHoit narenbio (touch screen) ans Arduino
TFT01-4.3 TFT avcnneit (480 * 272) ¢ ceHcopHoit naHensio (touch screen) ana Arduino
TFT01-5.0 TFT avcnneit (800 * 480) ¢ ceHcopHoit naHenbio (touch screen) ana Arduino
TFT01-7.0 TFT avcnnedt (800 * 480) ¢ ceHcopHoit naHenbio (touch screen) anst Arduino
U2A Dual Core mini PC, RK3066, Android 4.2, RAM 1G, flash 4G
u2B Dual Core mini PC, RK3066, Android 4.2, Bluetooth 4.0, RAM 1G, flash 8G
u2c Dual Core RK3066 Mini PC - Kamepa, Mukpodow, Buixo AV, Android 4.1, BT, flash 8G, RAM 1G
u4B Quad Core RK3188 Mini PC, RK3188, Android 4.2, Bluetooth 4.0, Wi-Fi 2,4G/5G, RAM 2G, flash 8G 990,15
UdK Quad Core mini PC. Allwinner A31, Android 4.1, Bluetooth 4.0, RAM 2G, flash 8G
TOH-2M BbICOKOOMHbie HaytwHuku TOH-2M (1600 OM) 1 yronbHblit MUKPOGOH
UD800 KomnnexT «YMHBIA 0M>»:
UG001 Dual Core micro PC, Android 4.1, flash 4G, RAM
UG0078 Quad Core mini PC. RK3188, Android 4.2, Bluetooth, RAM 2G, flash 8G
UG802 Dual Core mini PC, RK3066, Android 4.1, flash 4G, RAM 1G, Box ....
UG802 SE Dual Core mini PC, RK3066, Android 4.1, flash 4G, RAM 1G
UG805 Dual Core mini PC, RK3066, Android 4.1, flash 8G, RAM 1G, seLunsia WiFi anTerHa ...

BH1MaH1e, nepedeHb CoKpalleHHblit. MonHbIi CM. Ha caiiTe http://radiohobby.QRZ.ru/kedrplus.html
B cBSI3Y C CYL|ECTBEHHOM HECTAGNALHOCTLIO KYpCa BaMlioT, LieHbl Ha HABOpPb MOTYT GbiTb M3MEHEHDI.
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