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33 OPUIMHANEHOCTE M COAEPXANUE CTATLW OTBETCTBRHHOCTL HECET aBTop

Pegakums M2 HECET OTEETCTHEHHOOTIH 33 HOIMOXHLIZ HEMATUBHBIE NOCNeACT-
BUA UCNONEI0BEHWA ONYONNKOBAHHLIX MATEPWANOE, HO NPUHUMAEBT MEPE NO Ke-
KMOYEHUIO OLLMBOK 1 ONEBYETOK

B cnyvae nprenMa pykonncu k mybnukaliyn pefakums crasnr ob sTom 8 wage-
CTHOCTL aBTupa rlpm STOM penakuua nonywast ncknounTensHoe I'I['J.'lRO Ha pac-
NPOCTREHEHWE NPUHATONO NPOW3IBEAEHMA, BENOYER ero NyDnvkaUlmm B KypHane
‘Panuos, Ha MHTepHET-CTpaHuuax ®yprHana, CD wnk nHbim oOpasom.
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CRPEBONHUKOM TapudoR

Mo MeTedeHnn DAHOTD TOAE ¢ MOMEHTA NEPBEOW NYBNMKaLMKM ABTOD UMeeT
NPER0 ONYEBNUKORATE BETOPCKWA BEPAAHT CROBFO NPOWEREAEHUA B APYIOM MEC-
e 683 NPefBapHTENEHOMD NMCHMEHHOIO COFMAECHA PeIEKLIAK

B nepennoky penaciua He BeTynaet. PyKonncn HE PELIBHIVPYIOTCR 1 HE BO3-
Bpau@anTeH

® Paguo ™, 1924—2018. Bocnpou3BeneHne MaTepuanos xXypHana «Paguor,
WX KOMMEDHECKOE WCNonb3aosanne B mobom Buae, NONHOCTEIO MAKW HACTHHHO,
OONYCKAETCA TONBKD C NMWCBMEHHOTD PA3PEIIEHNA PEOaKLNY,

Ornevyatado a8 AD «NOJIMMPADNYECKINA KOMMNEKC «DKCTPA Ma,
143400, MockoBckan ofn,, KpacHOTOPGEWW p-H, a/m «Banmiae=, 23 km,
3ak. 18-01-00148.
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Uudpposoe
npeanpusaTue

A. N'OJIbILLKO, kaHg. TexH. Hayk, r. MockBa

"Mz oneita GONLWMX Qe 8 BLIHEC, Y10
NuiTarsCa  ynanuTes BCE CPAE3y Yacro
ABNARTOA oWwmbkon”

YuHcron Yepuunns

eTpyOHo 3aMETUTh, Y4TO TepMuH "undpoBoit” Ucnonk3ay-

€TCA CerofiHa HaNeeo v Hanpaso B N0BLIX UHTEPecax 1 o
nobomy nosoay. MOCKONbKY B 3TOW YaCTW YXe yenenw otMme-
TUTLCA aaxe “undposan 3koHOMUKA" ¢ "UMdpoBOI NonuTu-
Koi", To He uabexanw aTol y4acTv 1 Tak HaseiBaemeie "undpo-
BbIE npeanpuatus”, B KoTopsie o0ewanT B CKOPOM BPEeMEHM
npespaTuThCa nobbie npowssoauTenn yero-nubo. Bnepewie
TepMmuH "undposoe npeanpuaTne” Bein 3noxeH B kHure Being
Digital pupexkTopa MIT Media Lab Hukonaca HerponouTe, koTo-
pas Beiwna ewe B 1996 r. MNpaepa, NOAOATY K NPaKTAYECKOR
peanu3aumn waen undpoBoro NPeAnpuaTUA YOAN0CE TONLKO
cenvac. Ho ecnu Bam ckaxyT, 4TO wndposoe npeanpusaThe
ABNAETCA NOrMHECKUM 3aBeplleHWeM Npouecca asToMaTusa-
LUK BCETO W BCA — HE BEpLTE.

Bo-nepesix, uudpoBoe NpeanpuaTUe ABAAETCHA nopoxae-
Huem Muayctpun 4.0, 0 KOTOPOA YKe roBOPUNOCE HA CTPaHu-
Lax XypHana v KOTOpas 03HAYaeT He NPOCTO PeBONIoUMID, a
WMEHHO NPOMBILABHHYIO PEBONIOLUMIO NoA HOMEPOM YeThIpe,
"OCBALIEHHYID" Kak NPOMbILAEHHLIM WHTEpHETOM Bellen
(lloT — Industrial Internet of Things}, Tak 1 undpoesiM Npea-
npuaTuem. Yxe ceiivac Ha peann3aunio koHuenuum MHaycTpus
4.0 swigensioTca Gonbluve cpencTsa, a NPoM3BOAWTENW NPOo-
MbILLAEHHBIX TOBAPOB M3 Pa3NM4HbIX CTPaH MWpa NAaHupyroT
Ao 2020 r. BKknaAbigaTh B 3TO HANPABAEHWE HEMHOTUM MeHee
1 tpnn ponn. CLUA B roa. maeHeim 00pasom, WHBECTULIWMK
Oyayr Hanpasnexsl Ha UMQPOBLIE TEXHONOIM W, TAaKWMe Kak aaT-
YUKW W YCTPOIMCTBA CBA3W, a TAKXKE Ha NPOrpamMmb! W NPUNOXe-
HUWS, TAKWE Kak CUCTEMbI ynpasneHus npowasoacteom (MES).
Kpome Toro, KoMnaHwy BLIAENSIOT ASHBMM Ha oByYeHue cBonx
COTPYAHWKOB W PEanM3aumio DPraHnaaumoHHbix npeobpasosa-
HUiA. Bonee NoNosWHLI PECNOHAEHTOB CHUTAIOT, 4TO UX WHBEC-
TUUWY B KoHUenuuio MuaycTpua 4.0 HaUHYT NPUHOCUTL 00XO00
4epes OBa rofa wnn Aaxe paHblue ¢ Y4ETOM TOTO, 4TO 0BLEM
WUHBECTULMIA B 3TUX KOMNAHWAX CocTaenseT 5 % oT ux ronoson
BHIPYYKM.

Bo-BTOpPLIX, ECTECTREHHO, PA3BUTUE ABTOMATU3aUWK Cy-
LUECTBYIOWWX NPOU3BOACTE W BU3HEC-NPOLECCoB No3BONAeT
nobuTthcs HeKOTOPOro pocTta aM@eKTUBHOCTH, B LefoM OcTa-
BaACL B pamkax TPaaUUMOHHON BuaHec-moaeny, NPoacKas
BLINYCKATH TPAAWLUMOHHbLIE ANA NAHHOrC NPEANPUATUA NPOAYK-
Thl W OKa3blBaTh TPAAMUMOHHLIE ANR OaHHOrO MPeanpuaTus -
yenyrn. CeroaHa, Kak OTMEHAIOT MHOMME OTpacnessbie 3Kcnep-
Thl, CUTYaLUMA WHAR — TEXHONOTMK CTUPAIOT NPUBLINHLIE FPaHK-
bl MeXay PbiHKAMW W ONPEAENnsoT HOBble BU3Hec-moaeny.
Mup ecTynaer e anoxy uudposoro Guareca, kOTOpPan Xxapakre-
pusyeTca GecnpeugneHTHLIM YPOBHEM KOHBEPMeHUUM TEXHO-
noruin, BU3Hec-nNPoLEeccos, KOMMYHUKALMIA, MCKYCCTBEHHOMO
wutennexkta (MU) n pasnuqHbix "yMHbIX" Bellen. A nepexon K
uudpoeoir hopme BusHeca NOPOXOAET BOAHY NPOPLIBHLIX
(N noapbiBHbIX) nHHoBauwi (Disruptive Innovations) 8o MHO-
WX OTpacnsx.

WHoycTpua 4.0 npeaycmatpueaet UM poBM3aLMIO 1 MHTEr-
pauuio NPOLECCoB NO BEPTUKANW B PAMKAX BCEro npeanpus-
TWA, HAYWHAaA OT Pa3pPaboTKM NPOAYKTOE M 38KYTIOK 1 3aKaH4n-
BaR NPOM3BOACTBOM, TOTUCTUKON 1 OBCAYXUBAHWEM B NPOLIEC-
ce 3kcnayataumu. B cBOIO o4epens, ropu3oHTansHan nHTerpa-
UMA LUMppoBOTo NPEANPUATAR BLIXOAWNT 33 PAMKW BHYTPEHHWX
onepauuin 1 oxeaTbiBaET NOCTABLWMKDE, NOTPEGUTENen 1 BCex
KNIO4EBbIX NAPTHEPOB NO UENO4Ke CO3NAHWMA CTOWMMOCTH.
3aeck UCNONL3YIDTCA Pa3NUYHLIE TEXHONOTUU: OT YCTPOWCTE
CNEXEHWA W KOHTPONHA A0 KOMMEKCHOrO MAaHuposaHua,



WMHTErpUPOBAHHOrO C WCNOSHEHWEM B
pexume peankHoro spemedn. BaxHo, yto
TpK 3TOM BGE AaHHble 06 onepauMoHHbIX
npoueccax, 3apPeKTUBHOCTA NMPOLECCOE,
yrpasAeHn Ka4ecTBOM 1 OnNepauuoHHOM
NAaHWpOBaHWK  AOCTYNMHLI B pEeXume
peansHOro BpeMeHW B UWHTerpanbHoOw
cetn undposoro npeanpusatua. Hy a
4ToBbl NPUBNN3UTLCS K YKa3aHHbIM PEBO-
JIOUMOHHBIM BbICOTaM, HEODX0AUMO Npo-
BECTW Ha TPaAWLMOHHOM NPeanpuaTUn
TaK Haasisaemyio uudposyio Tpancdop-
Maumo. 41o xe rnog 3TuM NOHUMawT?

MexayHapoaHas wccnenosartensckan
W koHcanTuHrosas komnanwa 1IDC onpe-
nenaeTr undposyio TpaHcpopmaumn Kak
NpoLEecc, KOTOPLIA MHULUMUPYETCA W Npo-
VCXOAWT NoA AeACTBNEM BHEWHKMX DaKTo-
POE, CPenu KOTOPLIX MMABHEIM ABNRETCH
MONOXUTENLHLIA KNMEHTCKWIA OnbIT. MapT-
HEPbLI M 3aKas34YuKW KOMMAHWN CerofHA
VMEIOT BLICOKWMIA YPOBEHL OXWOEHWA N0
nocryny K uHdopmaumm o pabote komna-
HWW, €8 ycayrax u npoayktax. O6ecneynts
TaKOW YyPOBEHL NMOAL30BATENLECKOrO ONbI-
Ta BO3MOXHO TONBKO NPW UCNONL30BaHUA
TEXHONOTWA, CNOCOBHLIX arpernposarth U
obGpafaTuiBaTe [AaHHbie C WX Nochemyr-
UM  npeaocTasneHnem KnveHTam W
napTHEpam. WMEHHO nNonoXnuTEnbHbIA
K/IMEHTCKWA ONBLIT NO3BONAET KOMIMAHWUAM
HE TONLKO OCTaBATLCA Ha PLIHKE, HO U YBEe-
MHUBaTe CBOE npucytcTewe. JocTuxe-
HWE Takux PesynsTaToe TECHO CBA3AHD C
roesileHnem onepaunoHHon addexTns-
HOCTW, KOTOpasn AOCTUrAeTCH B Npouecce
uncppoeoin Tpadcdopmauun. Npepctase-
Te, 4TO Bbl AMPEKTOp BnonHe cebe Tpagn-
LMOHHOTrO npeanpuatia. M oaHaxabl Bbl
YCNbILWANM NPO NpeanpuaTre Ludposoe n
330aN1M COOTEBETCTBYIOWMIA BOMNPOC KOH-
CaNTUHIrOBOWM KOMNaHWW. [ToToM nony4unu
oTeeT u...

Ecnn Bul HA4Ero He NOHANW U3 Wano-
XKEHHOMD Bbille — 3TO He CTpawHo. Bor
4TO, K NPUMEPY, TOBOPAT NPO UWMDPOBYIO
TpaHcopmaunio Opyrue KOHCanTUHro-
BbIE KOMNaHuM (KTO-TO npeaycMmoT-
puTtensHo cobpan aty urdopmaumio Ha
npocTropax MHTepHeTa).

Accenture rosopuT, 4TQ Uudpposoe
NPEANPUATUE OTKPLIBAET HBO3MOXHOCTb
NS HOBLIX ONEpauuOHHbIX MOAened u
BusHec-npoueccos, nnatdopm noakno-
YEHHBIX MPOAYKTOR, aHANUTUKW U KOANekK-
TUEHOW PaboThl ANA NOBBIWEHWA NPOaYK-
TUBHOCTH.

PwC ceasbiBaeT TepMuH “Uudposoe
npeanpuaTtne” ¢ koHuenuuein MHaycTpua
4.0, penas akLUeHT, npexae Bcero, Ha
mameHeHn chepb! NPOMBILLNIEHHOTO NPOo-
vw3soacTea. KoMnanuam, yonelwHo peanm-
30BaBWUM KoHUenuwio WMnayctpua 4.0,
fonblue He npuxoanTCes BbIBupaTte Mexay
NoBkILLEHWEM BANOBOIA BLIPYYKA W MOBLI-
weHuem npubsinnM, OHW MOryT yny4ilaTb
oba nokaszaTens 0AHOBPEMEHHO.

MckKinsey cuutaeT Hawbonee TpyaHOR
HACTBIO UMDPOBOIA TPAHCHOPMALIMK KYTb-
TYPHLIE WM3MEHEHWA, KOTOPLIE [ONKHbI
NPOW30ATK 8 KoMmnaHuu, 4T0DEI CTaTh
UMDPOBLIM NPEONPUATUEM.

HecnoxHo npeacTasuTh, 4TO CKaxXeT, K
npumepy, NPO4UTas BCE 370, AMPEKTOp
TPaAMUMOHHOIO NPeanpuaTus, NoTomy
4YTO npeacTasiieHHan sbile undposan
TpaHdhOopMaLUMOHHAR MO3aunka He CKnaibli-
BABTCA B KAKy0-NWMBO UeNbHYIO KapTUHY.
Kak MUHUMYM OH MOXEeT nogymaTtk, 4YTO

eMy 4TO-TO HepgorosapuealT. Ho 4To
UMEHHO?

Ecnu xe 0T AVPEKTOPOB CNYCTUTRCA '8
Hapoa”, To HeTPyAHO yOeauTkCR, HTO Tam
3a undpoeyio TpaHchopmaumio NPUHUMa-
1OT BOOOLLE 4TO YrOAHO, BNAOTL A0 NMpoc-
TOro ucnons3osaHua MutepHeTa ana npo-
[ax, MapkeTuHra v obyuenuna unm ke
HEKOTOPOI aBTOMAaTM3aLMK B MECTAX HaW-
GonbWero CKOMABHWA HapOAHbLIX Macc,
BpPO/ie TEPMWHAIOB 33PONOPTOR W BOK3a-
nos. TPU4HEM HETPYAHO BUOETH, Y4TO NO-
POl Npo UAbPOoBYID TpaHchOopPMaLWIo 1
nepexon k Wuayctpuw 4.0 neiTaiTcs
rOBOPWUTHL NMIDAY, HAXOAALLMECH CO CBOMMM
NPOV3BOACTBEHHBIMW MOLLHOCTAMKW Ha
arane Unayctpun 2.0. K npymepy, 8 UCTO-
pyu pazsutua oducHoro MO Bbin ann-
TeneHelA aTan, korga oundpoBkIBaANW
paboTy 0DLIMHOrO, MMWEHHOIO KOMIMBIOTE-
pos "BymaxHoro” oduca: nevaTtaroLlyio
MalmHKy, Tabnuuy, kanedaaps, nnaHwer
ansa npesedtaunia u np. M nuwe 20 net
CNYyCTA Aoraganuce, 4TO BOCTIPOM3BOOWTb
BCE 3TO B UW(PPOBOM BUAE — JINLLIHAA
Tparta pecypcos. Vinv HeT HUKAKOro cMeIC-
na oundpoBsIBaTE KANACTPLI, BCNKM M3HA-
4anbHO CO30aTh FEOWHPOPMAUWNOHHYID
CUCTEMY C COOTBETCTBYIOLWMMK aTpubyTa-
MU IR BUAWMBIX CO CNYTHUKA 3eMEnbHbIX
YHACTKOB.

PaaymeeTca, oaHON w3 npobnem und-
poBoi TpaHchopMaLMKn ABNABTCA TA, HTO
CErofHA KaXawlii u3 MOCTABLWMKOB Npo-
OYKTOB WKW yChyr wvitet cnocobel 3aue-
NUTECH 38 MOAHEIA (U noka Gonklwe map-
KeTUHIOBLIN) TEPMUH W NOKA3ATH, NOYEMY
UMEHHO 3TOT MNOCTAaBUIMK W ABNAETCH
KMIOYEBLIM 3NEMEHTOM LMPOBOA TpaHc-
cdopmaumm BuaHeca.

Ha camom xe pene undposas TpaHc-
dopMauMs — 3TO UCTNONLE30BAHNE BCETo
nyna COBPEMEHHbIX TexHonoruit (ot cko-
POCTHBLIX CETE CBA3W M MHHOBALMOHHLIX
UT-npunoxennin no Big Data, 3D n loT ¢
npoMbilWNEeHHbIM MIHTEPHETOM) Ana Kap-
AVHANbHOrO NOBLIWEHWA NPON3BOANTENb-
HOCTM W LEHHOCTY npeanpuatiin. BeiTe
MOXET, NyHlue ckazaTte 3T0 No-Apyromy:
KapavHansHOE MOBLILLEHWE NPOWM3BOAW-
TENBHOCTH, KOHKYPEHTOCNOCOGHOCTH M
LLEHHOCTU NpeanpuaThiA CeroaHs BO3-
MOXHO NpW NapannensHoM nposefeHun
oumndposkn BU3HeC-NPOUBCCoB WU ux GyH-
nameHTansHoro peuHxuHipuHra (BPR,
Business Process Reengineering). Opgxa-
KO W 3TN Cnosa TPebhyInT OCMBICABHWA W
MoACHeHWA. He cexkpeT, 4TO CBOWNCTBO
OpPWEHTUPOBaTLCHA B CBOEM MOBEAEHWI Ha
YKE HE CYLIECTBYIOWEES, HO MPUBLIYHOE,
NPUCYLLE W HENOBEKY (W XMBOTHEIM). W He
Ccny4aiHo nepsbie aBTomMobunm no ceoen
KOHCTPYKUUW HW4YEM HE OTNW4anuck OT
KapeTbl, 2 TEOPEHWA MHOTUX NUcaTenei-
daHTacToB (C keneaHsiMm aupuxabnamu
W KPYTALLMMUWCA pPy4KamMu Ha TenedoHHbIX
annaparax B panekom XXl seke) Beictpo
cTanu nNonpocTy HeWHTepPecHbl W3-3a
TOro, 470 MCUXQNOM HA3LIBAIOT MHEPUWE
MblluneHna. Bot npougcc BRP n npuaea
"nepeluarHyTs” ykasaHHYIo MHEPLWID.

Ouudpoeka BusHec-npoueccos —
ATO HM 4TO WHOE, KaK UX asToMaTu3auus
Ha Ba3e LWMPOKOro WCNONbL30BAHWS WH-
dopMmaumnonnbix  TexHonorvin. OpHako
TOTanLHOE OCYLIEeCTENEHWe aBTOMAaTHU3a-
UMK BECbMa AOpOroe, a 3a4acTtyio v Bec-
nonesvHoe s3avaTue. Beaw korpa astoma-
TU3UPYyeTca BCE noapspn, asToMaTuiu-

PYIOT Tak®e W BCEe CYUecTRyLue Ha
npeanpuatTun npobnemsl, HEQOHETH U
"kocskn". B pesynstate nopobHas asTo-
MaATN3aUWA HE TONbKO He ﬂplﬂHECéT O~
NAEeMOro cHacThs, HO W yoyrybuT npotne-
Mbl, NPEOOCTaBNUE K YCAYraMm MEHeMKMEH-
Ta nulib ouepeanyio umdposyio "nanky-
konanky". B 3TOM 4acTU XOpOLUO BLICKA-
3aNCA KTO-TO U3 BENWKWX: "Henb3s arTo-
MaTu3npoeaTh Gecnopaaok”. A 4To Hano?

MNpexne scero, HE0BX0AUMO NPOBECTU
LWMPOKWIA ayanT NPOW3BOACTEEHHOW Aea-
TesbHOCTKU, 4TOBLI NOCTAPATLCA NOHATH, B
YEM MOXHO BbIIO Bkl NONYYUTE AONOAHW-
TENbHbIE KOHKYDEHTHbBIE NPEeVMYLLIECTRA: B
CHWKEHWUW CEGGDTOVIMOCW, B 3IKOHOMWW
pecypcoe, B NOBbILEHWWA KavecTsa, one-
PaTMEHOCTU W HAOEXHOCTU, B Pa3BUTAU
0BpaTHOR CBA3N C KAMEHTOM, B Nepexoae
Ha Apyrve NPoAYKTH! U, HAKOHEL,, B CMEHe
Busnec-mopenu. Ho passe, CNpocuTe Bl
noboi oupexkTop NPeanpuATUS Bcerna He
3aHUManca Tem xe cameimM? KOHeuHo,
3aHUMancs, NPoCTO CEeroaHs K ero ycny-
ram NoaBMNoCEL MHOIMNO HOBBLIX BO3MOXHOC-
Ten, NOPOXOEHHLIX CTPEMUTENbHLIM pas-
sutnem VKT co Bcemn CBEpXCKOPOGTHBI-
MUt CETAMW NepenaYy GaHHbIX, IWMPoKono-
NOCHBIM JOCTYNOM, MODWNLHOW CBA3LIO,
"obnakamu” 1 nporpeccupylowen pobo-
TU3auwmen Bcero v 8cs. Bcemu atumu Bos-
MOXHOCTAMW H3A0 CYMETb FPaMOTHO BOC-
NONb30BATHCS.

K npumepy, BMecTo asToMaTu3auum
paboThl COTPYAHWUKOB, OTBETCTBEHHbIX 3a
paboTy C KNUEHTaMK, HYXHO CO3AaBaTh
CUCTEMBI camcoﬁcnymuaauuﬂ, MIAHWML-
3UpPYys KONWYECTBO NOCPEeaHUKOE Mexay
KAMEHTOM W KOHEYHBIM CEpPBMCOM MW
npoaykToM. B 3T0A 4acTu cepbésHbie
NpOoLUEcecH NpoTekalnT ceroaHs 8 BaHkos-
CKoW cdepe, KOrna BbIACHWIOCH, YTO YYTh
nu He B0 % craHpapTHbiXx DaHKOBCKMX
npoueayp MOoXeT OCYWEeCTBNATbL He CO-
TPYOHWK-ONEPaUMOoHNCT, a nporpamma-
poGoT. A OBbICTPO Pa3sBMBAIOLUMACA MO-
BunbHbIA DaHKKHT, He Tpebyiowwria HW 3na-
HWIA, HU COTPYAHWKOB (a2 NuWb Hanuyns
rpamoTHoi UT-cnyxBel), TOXE RULLHWA
pas WAMCTPUPYET, 4TO Xe Takoe uidpo-
Bas TPaHCOPMAaLIMA.

Y70 KacaeTca KNMEHTOB NPeanpuaTil
(o7 0DLMHBLIX rpaxpad Oo Apyrux npeg-
NPWATWIA 1 OPraHW3auUnin), To CeroaHA OHK
TaKxe BOOpPYXeHbi Nnofamu passuTuR
WKT B wactv mHpoOpMaTUBHOCTW, AOCTO-
BEPHOCTY, NPO3paqyHOCTA W Onepatve-
HOCTW, 4TO 3acCTaBnReT WX NoAHMMATb
MNAHKY CBOWX OXMAaaHwit ot nobeix npo-
w3soauTenen. bonee Bcero pacTyT oXu-
NaHWS KNWEHTOB NO NOBOAY CKOPOCTH W
kauecTea npepocrtasnenns ycnyr. Oco-
GeHHO 3TO KacaeTcA MONOOoro nokone-
HWA noTpebutenei. BeICOKWA YpOBEHbL
cepeuca CTaHoBMTCA TpebosaHuem Mo
yMon4aHuio. 3anpoc Ha NonyYyeHue Kpe-
AWTa, akTuBauua yenyru, 3akas Tosapos,
[ocTyn Kk uHpopmaumi 0 pacxoaax, nony-
YEHNE KOHCYALTAUMW — KAWEHTbl XOTHT
BbINOAHATL BCE 3TW Oonepauuu 34eck U
CEen4yac ¢ NOMOLLLIO YCTPONCTE, KOTOPLIE Y
Hux non pykoi. CospemerHbie noTpebu-
Tenu BCe Gonblue UeHAT CBOE BpeMa, UM
HYXHa MrHOBEHHaR OﬁpaYHaﬂ CBA3bL, a
TaKXe NOHATHLIA 1 yAoOHbIR wHTEepdenc
OJ18 YOOBAETBOPEHUA WX noTpeGHOoCTeR.
Xopowwin an3aiH  MHOOPMALMOHHbLIX
pecypcos (kK npyuMepy, HanuuMe OHNanH-
4aTOB, NWHOWBMAYASLHBIA NOAXOA) — 3TO
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Yurarenu, npucnaswme B pegakumnio niwobeie narte U3

wecTH KYynoHOB 3a nonyrogwe,

Ha O4WH U3 NMPpKW308.

CMOryT nperTengoearts

MWD, K KOTOPOMY KNWEHTbLl YxXe ycnenwn
NPUBLIKHYTE, NOTOMY 4TO MHOFWME W3 HUX
YKE XKMBYT B 3TOM Mupe. He cTout aymarts,
4TO BCE ckazadHoe bonee kacaetca cde-

-« pslycnyr, v nioboi noTpebuTens NPoMbIL -
. IEHHOM NPOAYKUMWA Kak MUHUMYM 3auHTe-

pPECOBaH B €E rPAMOTHOM COMPOBOXASHAN
NOCTABLMKOM BO BPEMA 3KCNAyaTauum n
CBOEBPEMEHHON peakuMen Ha BO3HUKAI-
wme npobnemul 1 HepopaboTkn.

MoatomMy-To ana TOro, 4T08bl COOT-
BETCTBOBATH HOBLIM NOBLILLIEHHLIM OXWOA-
HUSIM KJIMEHTOB, NOCTABLLMKWA AONXHbI HE
NPOGTO YCKOPWUTE OUMdPOBKY CBOUX BK3-
HEC-TPOLUECCOoB, a 3a4acTyio W NonpocTy
n306pecTy nx 3aHOBO (MHAYe — NPOBECTH
PEUHXUHUPUWHI), NEepeoueHUs B HOBLIX
YCNOBUAX COBCTBEHHLIE CUNLI WU NOTEHLUM-
an. HeobxoAuMo TakKe NOMHWUTL, 4TO, CO-
rMacHO ONpefeneHo, PenHKNHUPUHT —
370 (hyHAAMEHTANLHOE NEPeocMbICNeHne
W paaukankHOE TnepenpoekTupoBaHve
AEnoBbIX MPOLECCoB ANA AOCTUXEHWA
peskux, ckaykoobpasHbix ynydeHuin 8
pelanLMx, COBPEMEHHBLIX NoKasaTenax
AEATeNbHOCTW KOMMaHWW CTOMMOCTS,
cepeuc 1 Temnbl. focemy rnasHbie Lenu
uMdpoBON TpaHchopMauru — 310 NOBbI-
LWEeHWe CKOPOCTU NPUHATUA pPEelueHwia,
yBENMHEHWE BAPMaTVBHOCTH NPOLUECCOB B
3aBUCMMOCTH OT NOTpebHoCTEen 1 0cobeH-
HOCTEW KNWeHTa, CHWXEHWe Yucna soene-
HYEHHBIX B NPOUECC COTPYAHWKOB (TO eCThb
Uenoqek NPUHATUA PELUeHUIA U CO3AaHns
cToMMocTu). B uenom coumansHoCThb, MO-
BuneHOCTL, aHanuTuka u "obnaka” aBng-
10TCA GYHAAMEHTOM, HA KOTOPOM CTPOMUT-
cA umdposoe npepnpusTue. Ho npocto
cam hakT UCNonb3OBaHUA TEXHOAOTUA He
nenaeTt npeanpuatue uudpossiMm. Opra-
HM3ALUMAM NPeAcTOUT NepecTpovTs CBOKD
WHDOPMALMOHHYIO UHGDPACTPYKTYPY, YTO-
Obl COOTBETCTBOBAaTE TPEGOBaHWAM LUd-
pOBOro mupa.

CerogHs cpenw nepeaosikos Lngpo-
BOTrO MPOW3BOACTBA HAXOASTCA XaWTek-
WHOYCTPUA, BAHKW W PUTERN — WMEHHO
OHWM Ccenyac nony4awT Hawbonswue
BLIrOALI OT UMbPOBOW TpaHchopMauwm.
TenekoMy u rocTUHUYHOMY BusHecy
HYXHO 3aaymartscs 0 cmeHe Buanec-
monenei w nobasneHnn HOBLIX METOAOB
B ynpasnesvn. B papax KoHCepeaTopos
0KA3anuCh CTPax0OBblE KOMMAaHWW, KOTo-
peie 3aB0TATCA 0 COKPALEHWMM PUCKOB,
4TO MELaeT UM 3aHUMATLCA MHHOBAaLWA-
mu. B chepax anepretikm n XKKX taxer
Hasan yHacneposaHHas WHPPacTPyKTy-
pa. 3ambikalT penTuHr uudposon 3pe-
noctv QapmauesTuka, NpombiluneHHoe
NPOV3BOACTED W NPOW3BOACTBO TOBAPOB
HapoaHoro notpebnenns, um ewe npea-
CTOMT BLICTPOMTL Moaens undposoi
TpaHchopMaumi.

Nyywme komnaxuy, Tak HasbiBaemas
undposnura (Digirati), coveTaloT akTmB-
HOCTE B cdepe undpoBbiX TEXHOAOMMIA 1

. CWNbHOE PYKOBOAOCTBO, COBEpLias nepe-

X04 OT npocTo wucnonb3osaHuAa WT K

. TpaHcdopman buaneca. 310 TO, YTO Ha-

36Ba0T "uMdpoeoit 3penocteio”. Komna-
HAW NO 3TOMY NPWU3HAKY CYLLECTBEHHO

| pasnuuanaTcH, 1 Te, KOTopble SBNAKTCA

fonee 3pensiMU ¢ TOUKKW 3PEeHUA Ludpo-
BblX TEXHONOTWIA, NPEBOCXOAAT CBOWUX KOH-
KypeHTOB B Buatece.

Capgemini Consulting n MIT Sloan

% School of Management npoananuanposa-
4 nwn Gonee 400 KpynHbIX KOMNAHWIA U3 pas-

HBIX OTPacnew, YToBLI NOHATL, YTO ANA HWUX
3Ha4UUT uudposon BuaHec. PeaynkTaTtsl
WUcCnenoBaHns NOKasanu, 4To OT npume-
HEHWA HOBLIX TEXHONOTWW W MEeTOOMK
YyNpasneHns 3asucaT (puHaHCOBLIE NoKa-
3arenu KoMnaHuii:

— KOMTMaHuK, aKkTMBHO NCNONb3YLLMe
TEXHONDOrMA W HOBbIE METOAL! Ynpagene-
HWA, B cpenHem Ha 26 % npwbbinbHee
CBOWX KOHKYPEHTOB;

— opraHM3aunK, KOTOpble MHOTO WH-
BECTUPYIOT B UM(PPOBLIE TEXHONOMKU, HO
npy 3TOM YAENFIOT Mano BHAMaHWA Yyn-
pasneHnio, UMelT GUHAHCOBBIE NoKasa-
TennHa 11 % Huxe;

— Bonee KOHCepBaTUBHLIE KOMMaHWK,
KOTOPLIE YNYHLWAT TONBKO MEHEMKMEHT,
nonyyaioT nmoc 9 % k npubein, HO NOTeH-
LMASILHO MOTYT NPUOBPECTU C NOMOLLLID
UMD POBLIX TEXHONOrWi BTPOE GonbLue;

— Te, KTO ellé He Buibpan cTpareruio
pPa3BUTUA, UMEIOT HeraTueHele PUHAHCO-
Bbi€ MOKa3aTeny B CPaBHeHWn C Apyrumun
WIPOKaMK psiHKa — MUHYC 24 %.

Tenepb Nepenaem HenocpeacTBeHHO K
npoaykuuy uUndpOoBLIX NPEeAnpUaTHA.
Lindbposusauma TOBapOR BKAKDYAET B ceba
OOMNOMHEHWE WUMEIOWWXCA NPOAYKTOB,
HANPUMED, WHTENREeKTyanbHbIMW AaT4u-
Kamu AW YyCTPONCTBAMKW CBR3W, COBME-
CTUMBLIMW C WHCTPYMEHTAMW aHANUuTUKN
AaHHbIX, a Takxe Co30aHNe HOBbIX UMdpo-
BbiX MPOAYKTOR, NMpeAHasHauyeHHbIX ANA
NPEefoCTABNEHUA KOMMNEKCHBIX pelue-
HUWIA, Kak MUHUMYM 3TO 03HavaeT paboTy ¢
loT u lloT, uTobBk! nepxaTte PYKY Ha nynsce
npy NPOW3BOACTEE NPOAYKTOB W MX Aafb-
Henwem conposoxaeHnd. bnaropaps
BHEAPEHUID HOBLIX METoA0e cBopa u ava-
N33 OaHHbIX (AN 3T0ro CTOUT 08naneTs
TexHonoruamw Big Data w Bl — Busnec
aHanuTUKK) y KOMNaHwuia NORBNAETCS BO3-
MOXHOCTE NOMYYaTe AaHHble 06 wcnonb-
30BaHUW NPOAYKTOR 1 BbICTPO Wx nopaba-
ThIBATL B COOTBETCTBUM C HOBbIMK Tpebo-
BaHWAMW KOHEYHbIX NONL30BAaTENEN.

B kasecTee npyMMepa MOoXHO NPUBEECTU
cmeHy BuaHec-moaenn NPou3soacTea W
peanuzaunn asuagsuratenei. Ecnn kax-
ALl asuwapsuraTenes obopyaposad Habo-
POM 0aTHMKOB, KOHTPONVPYIOLLIMX BCE Bro
KN4yeBbie OYHKUMOHANBHLIE BO3MOXHO-
CTU 1 3KCNINYaTauMoHHBLIE roKasaTenu, To
perynapHblit chop nocTynamowen ¢ HUX
wHopmaumu (a 8 cnydae Hanwuus 10T aTo
TAK W BCTb) NO3BOARET MNPOUM3BOAUTEND
NOCTORHHO adanu3uposaTe paboTocno-
COBHOCTL M3AenuA, rae Obl OHO HW Haxo-
AWnock. B 4acTHOGCTW, NMPOW3BOAWTENb
MOXET 3apaHee MoHWMaTh, 4TO KOHKPeT-
HOMY ABWUraTenio Nopa caenaTte BHENNaHo-
BYIO Npo¢guNakTuky, a T0 W ONepaTiBHO
OTNPaBnTL ero B PEMOHT, 3aMeHus apy-
ruMm, BO UabexaHue, Tak CKasaTsk, KPYrHbIX
HenpuaTHocTer. [MoMuUMo noOBbILLEHWA
6e3onacHocTW nonértoe (npodwnakTuka
06bINHO NPOBOAWTCA MO rpaduky unu B
3aBUCUMOCT OT paboyero pecypca, 4To
HE MOXET NnpeaoTBPaTMTh BHE3AMHbLIX
OTKA30B M PA3nnuHbIX BO3MOXHbLIX TIPO-
Bnem ¢ TEXHWKOIA, @ TO W C 3anpaskoil
HEeKa4eCTBEHHBIM TONNNBOM WK Xe C npe-
CNOBYTLIM HENOBE4ECKMM (aKToOpom), 3To
no3sonseT WiMeHnTs OunaHvec-moaens
aswasagoga C Nnpogaxy HernocpencTBeH-
HO OBuratenein Ha nponaxy wx pabouero
pecypca. MiHaye rosops, Bbl Nnarmre Tofib-
KO 3a BpemA paboTalulero ABWraTtens B
rnonéTe, a Bce ocTanbHuIe XnonoTk Beper

Ha ceba npouasoauTenb. Tak npoaaxu
JaMeHnlnTCa aDEH,ﬂ.Dl?I, a KanutanbHele
pacxoas (CAPEX) — onepauwoHHbIMK
(OPEX). He TOonbko 3kcnnyatauWoHHblE
cnyxBbl, HO U rpamoTHbe (UHAHCUCTHI
BGLICTPO HAWOYT BO BCEM 3TOM Maccy npe-
WMYLLLIBCTR Kak AN MocTasLmka, Tak v ana
notpebutena. CobctBeHHo, HoBble UWd-
poeble OU3HEC-MOOENU 3a4acTyio n Ha-
npasneHbl Ha NoNY4eHMe LONOAHWTENEHON
BbIPYHK OT L POBLIX PELLIEHWA, ONTUMKU-
3aUMI0 B3aMMOOBHCTBUA C KAWMEHTOM W
ynyvylleHwe 0ocTtyna KNneHToR.

Bnonxe sakoHoOMepHO BeayLLMe OTpac-
nesble KOMNaHWK PacLlMP/RIOT CNEKTP npe-
nocTtasnaeMbeix MKW YCAYT, Npeanaras Knu-
eHTam PeBonUNOHHEE LudpoaLe pewe-
HUS, BKJIOYAR KOMMNEKCHOE MepcoHudu-
UMpPOBaHHOE OBCNYXMBAHWE HA OCHOBE
cBbopa pasfindHbIX OaHHLIX W UHTErPUPO-
BaHHbLIX LWKMpossLix nnatdopm. Moa und-
POBOW NNAaTHOPMON NOHUMAETCH COBO-
KYNHOCTE UndPOBLIX faHHBIX, MOAENen
(norvku, anropuTMOB) WU WHCTPYMEHTOB
(MeTonoB, CpeacTs) WHAPOPMALMOHHO W
TEXHONOTUYECKN MHTEr PUPOBAHHLIX B €1~
HYK) aBTOMAaTU3VPOBAHHYIO (DYHKUMOHAENb-
HYK) CUCTEMY, NPEAHA3HAYEHHYIO N9 KBa-
NMPULMPOBAHHOI0 YNPasieHns Lenesomn
npeaMeTHon 0bnacTeld ¢ opraHvsauuen
B3aMMoaencTeus JanHTepeCcOBaHHLIX
cybbexToB. Kopoue roBops, 3TO CYyTh
noGoro yudpororo npeanpuaTha. Bokpyr
kamaon uudporon Nnardopmel 3apoxaa-
E€TCA COOTBETCTRYIOLLAR akocucTema Lnd-
POBOTO MPEANPUATAR, BKNIOYAKOWAN B
ceba NOCTaBLMKOE PeCcypCcoB U KOMNNeK-
TYIOWMX, NOTPetUTENen, a TaKKe CepBnc-
HbIE U KCTINYATALMOHHbLIE CnyXObl.

CofereeHHo, NoAcOHLIE 3KOCUCTEMbI
W SBNKKTCA TO4KaMK pocTta undposoi
3koHoMKUKK. Hy a “apRBon”, kax BCeraa,
KPOeTCA B AeTanax — eC/W Yy Kaxaoro
npeanpusaTua ByneT ceon obocobnexHan
u.mbpoaan aKocncrema Cco CBOMMK CTaH-
papraMmu, MeToOuKaMmu W anropuTMmamu,
TO B LUenom no oTpacny Nony4ruTcH X0Tb KU
undposoe, HO NOCKYTHOE OAEAND C He-
CThIKYEMbIMU dBTOMETUIMPDOBAHHLIMW
uHdopMmauroHHbIMU cucTemamu (AUC) n
Aaxe NpocTo C Pasnu4HONR NOTUKON WX
paboTbl. BEPOATHO, CTLIKOBATL WX C NOMO-
LUbI0 AEHEr WU MHTenNeKTa MoOXHO (1 cae-
nate ato Gynetr npowe, 4em npu Wn-
nycrpuan 3.0), pa, enpoyem, u He scerpa
HYXHO, HO B8 NBoM cnyyae oTcyTcTBMe
Kakoro-nubo perynupyiowero ycunua
CBEpPXY NO3WTUBHO NNLWL Ha 3Tane 3apox-
AEHWS Kakoro-nubo rocyaAapcTBEHHOro
ABNEHWA N0 MHULMATNEE CHWU3Y. [o3aToMy
pas3nuuyHbiM CyDbekTam poiHka ewe npes-
CTOMT pelWnTb, CO304BaTbh N €OQWVHYIO
KOHBEPIEHTHYIO SKOCUCTEMY, AOroBOpPUE-
WNACH O Kakux-nvBo craHpapTax wnu cne-
umupuKkauuax, WnM Cco30asate MHOrO
napannensHeix 1 Bo MHOrOM AyBnupyio-
wux apyr apyra ofocobneHHeix undpo-
BbIX 3KOCHCTEM.

Brnipoyem, W Ha 3TOM NOTEHUMANbHLIE
npoGnemel He 3akanyusaoTes. CornacHo
wceneposanvio Digital 1Q, npoeengéHHoro
PwC, BnoxeHue CpPEACTE 8 HYXHbie Tex-
HONOrMK wumeeT DonblIOe 3JHa4YeHue,
OAHAKD B KOHEYHOM WTOre YCMNewHoCTb
TpaHchopmaumn Gyaer 3asmceTk He OT
cneuvanbHbx aTYMKOB, anropnuiMmos nnm
WHCTpYMEHTOB, a oT Honee wwpokoro
Habopa dakTopos, CeA3aHHLIX HENMocpea-
CTBEHHO C© NOOLMW. npOMb$WHGHHbIM



koMmnaHuam  HeobxoouMmo CcO34aBaTth
YCNOBUA ONA PacnpocTpaHeHus uudppo-
BOW KynuTypbl v obGecnedsusaTe NpaMmyo
3aMHTEPECOBaHHOCTh B YCNEWHOR TPaHG-
hopmMaunm CO CTOPOHbI TON-MEHEAXMEH-
Ta. OTpacnessiM NPeanpuUATUAM Takxe
HYKHO NPUBNEKaTh, YAEPXMBaTL U 0by-
4aTk CNELUWANUCTOB W3 Yyucna npeacTasn-
Tenew "uMdpoBOro NOKoNeHUA" U Apyrux
COTPYAHWKOB, KOTOPLIE GMOTYT He NPOCTO
CnokolHO paBoTate B AMHAMWYHOW Lnd-
POBO# IKOCUCTEME, & COCTABNATE C HEKW
OfIHO LIeNoe, ONTUMANBHO LONONHSS Apyr
Apyra Kak B TeKyLlei AeaTensHoCTH, Tak u
B HENPEePbLIBHOM pa3suTuvi. Bo3MoxHO, B
aToilr HacTwu nopa B ovepegHon pas
BCNOMHWTL @MEPUKaHCKOro 3KOHOMWCTa
W OOHOTO M3 CambiX BAUSTENbHLIX TEOPEe-
THkOB meHeaxmeHTa XX Beka [MMutepa
HOpykepa, koTopeid rogopun: "[lo HoBeil-
Wel 3N0XK OTHOLIEHUA MEXAY NUOEPOM
W COTPYOHWKAMKW CTPOWAUCH MO MOOenn
macTep—yveHuk. Jluoep 6Gbin cuneHee,
yMHee, onbiTHee. B cospemeHHom mupe
COTPYAHWKW CTNNOLWL W PRAOM WHTENNeK-
TyanbHee 1 3pyAMPOBaHHEE CBOWX PYKO-
soauTenein. Onm 3uawT Gonbwe Tebn, a
3HAHWT, Thl YXE HE MOXELb rOBOPUTH UM,
470 penate. W 3apasa nuoepa Tenepb
NPAMO NPOTUBONONOXHAR: OH OOMXEH
YMETL YHUTLCA Yy COTPYAHWKOB. Ynpas-
NaTe KOMN@HWen, Yepnas 3HaHua y Tex,
KTO Br0 OKpyxaet .

Ewé ogHuM BaXHBIM 3neMeHToM uud-
POBOro NMPeanpUATUS W, COBCTBEHHO, Ha-
cToswero uwdpoBoro nNPOWM3BOACTEA

ABMAETCA CO3faHue UuudpoBLIX ABOAHA-
KOB ABYX BMA0E: HENOCPEACTBEHHO Npes-
NPUATUA W HENOCPEACTEEHHO NPoAyKTa.

Mepevil 8ua UWOPOBLIX NBOWHWKOB
MO380NAET YNPOCTUTL U YCKOPWUTE BOMNPO-
Cbl MOHWTOPWHTA, YNpaBneHua, NpoexkTu-
POBaHWA, TEXHOROTUHECKMX NPOLECCOB U
np., @ TaKKe, 4To camoe rnasHoe, buicTpo
NnepeopueHTUPOBATLCA Ha HOBLIE NPO-
OYKTbI, TEXHONOrMK 1 BuraHec-mopenn. K
npumMmepy, cCeroaHa BLICTPO MEHAKTCSA
npoueccs paspabotkn, a 8 obnacTu npo-
W3BOACTEBA NEpeMeHbl NPOMCXOAAT 3a
CYET MpUMEHEeHUA afgauTUBHOrO npo-
W3BOACTBA, COBPEMEHHBLIX pOBOTOTEXHW-
YECKWX CWCTEM W WHTENNEKTYanbHbIX
CpencTe asToMartv3auuni. 3a BCem 3TuMm
Hano ycnesats. B uenom cospadue und-
POBOro ABOWHUKA ANA YNPABAEHWA XU3-
HEHHbIM LWKNIOM BCEBHW CUCTEMBI NpO-
W3BOACTBA NO3BOARET NPEanpPUATAAM
BbIATM Ha HOBbIA YPOBEHb WHHOBALWWA.
CerogHa BCcE Donee akTUBHO WCNOMb-
3yI0TCA PoBoThl, KOTOPLIE CTany ropasao
Gonee rubkumi, Yem paHblue.

Bropoi Bua undposBbix NBOAHUKOB
No380NAET CO3AAaTh 3TaNOH, B NPOUECCE
CpasHeHWs peansHon NPoayKLnM G KoTo-
PbIM MOXHO OCYLLECTBNATE MOHUTOPWHI
Ka4yecTBa, HAOEXHOCTW, WUMEKOLIErocs
pecypca, a TakxKe BeCTU YHET U MOHUMATL
NOCNEACTBUA PasnM4HbLIX 3KCNNyaTauu-
OHHblX MomeHTos. K npumepy, 3D-ne-
4aTk, KOTOpasa ewe HegasHo cyuTanach
NPUrogHON TOABKO AN NPOTOTUNMPOEA-
HWA, Ha4YMHAeT WWUPOKD NPUMEHATECA B

peansHoOM NPoOW3BoACTBE NyTEM "pacne-
uatku" uudpoeoro asoiHuka. Ero ue-
rnonbaosaHwe No3soNReT NHTENPUPOBaThL
pPac4e€Tel W HATypHbIE WCNbITaHwA, a
Takxe moaenn W Aaddsie. W 31o takke
NO3BOMAET YCTPaHUTL Paspbie MexAay
NPOEKTUPOBAHWEM W NMPOM3BOACTBOM. K
npumepy, 3agada CoCToOWT B TOM, YTOGkLI
MakCHManeHo WMCNONL3I0BATh uchopma-
UMIO, CO3OABAEMYI0 Ha pasHbix aTanax
NPOBKTUPOBAHUA W NPOW3BOJACTEA,
4yToBbI KOpPEenUpoBaTL 88 Mexay cobown,
HO Cen4ac ele CylWecTByYeT psaa aTanos,
Ha2 KOTOPbIX WHXEHepHaA WHGOPMaLMa
NMPOM3BOAWTCA M3onuposado. Bot aty
Jagadqy v MOXHO pPellnTe C MNOMOLLLIO
undpoBOro OBOMHWKA, aHANU3NPYS Mpo-
OyKT HA CambixX paHHWx 3Tanax nocpep-
CTEOM BUPTYanbHbiX MCNLITAHWA, YNpas-
NAS 3TUM OBOMHWKOM W NMOBLILAR YPO-
BEHbL ero aetanu3aund W TOYHOCTW,
4T0DBI HA HATYPHbLIX UCMBITAHWAX COcpe-
DOTOYUTECA UMEHHO Ha YAOBIETBOPEHUN
TpeboBaHwWii, a He Ha NOWCKE peLleHuiA.

KDHE'—IHCI, BCE BbILLECKABAHHOE MOXHO
npPoOoNXarts W NPOAONXKATh, HO KAk roso-
pun Y. Hepuunnb: "YMHbIA 4Enosek He
nenaert BCe owWvbxy Cam — OH A@eT WaHc
1 apyriam”.

Mo marepuanam PCWeek,
ComNews, pwc.ru, isicad.ru, itwe-
ek.ru, digenforum.ru, tops.ru, den-
reymer.com, ngmsys.com

PeMOHT Tenesus3opa

Daewoo-20Q2M

M. MALLIKOB, r. Opén

Kuuecxonuhuﬁ TENEBU30P, O KOTOPOM
nounér pedyb, cobpaH Ha waccwu
CP-370 w npopafiotan Ao seixofa w3
cTpoa okono 10 net. YuwuTwiBan 3T0T
00BONLHO DOALLLOIA CPOK, B NEPBYID OYe-
penk nameputenam 3NC 1 émkocTu Hbinu
npoBepeHbl BCe OKCWAHbIe KOHOeHCaTO-
pbl. B peaynstate Ha modonnate Gbino
obHapyxeHO OKONO AecATKa KOHAEHCATo-
po8, NOTEPABWWX EMKOCTb NONHOCTLIO
(ckopee BGero, B HUX NpocTo Ben 0BPLIB)
WnK 4acTu4HO. MNepBeIX OKazanoch BCEro
[Ba, NPy 3TOM OAUH U3 HUX Bbll BKIIOYEH
mexay BeiBogamMi 3 ¥ 4 MUKpOCXeMbl
STR-S5707 Gnoka nutarus (puc. 1), T. e.
B uens 0a3bl BXoAfllEro B eé cocTae
MOLLHOr0 TpaKancTopa (ycnoeuo obo3sHa-
yeH kak VT1), koTOpsiii okasanca npotu-
ThiM. TO3UMUMOHHOrO 0BO3HAYEHUA KOH-
nencatopa (Ha puc. 1 — C1) Ha nnate He
6bIN10, HO TEM, KOMY AOBEAETCH UMETE Ae-
N0 ¢ NORoOHON HEUCNPABHOCTLIO, HANTKU
ero Byaer HeTpyaHO — OH YCTaHOBAEH
Mexay BHELIHEeRn CTOPOHOW TenjiooTBoAa
HA3BAHHOW MUKPOCXEMBI 11 Kpaem MOH-
TaxHOI Nnatel (Ha puc. 2 oH pmoneToBo-
ro ugeta), Ero HomwHansHan emMKkocTe —
220 MKD, HOMMHANBHOE HANPAXEHWe —
25 8.

Mukpocxema Ha pbiHKE CTOWNa Oopo-
ro. 310 3aCTaBUA0 MPUCMOTPETBECH K Hell.

Kak smaoHo w3 ¢parmedta 8 cxemel
(cm. pmc. 1), sblLEAWWA U3 CTPOS MOLLY-
HBIW TRPAH3UCTOP GBA3AH TOMLKO C WWHOW
ee obwero nposoga (K Heiln NoaKNHeH
ero amuTTep), a konnektop W bBasa
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Pue. 1

coeMHeHbl COOTBETCTEBEHHO C BhIBO-

namn 1 M 3 MUKpOCXeMbl ONA NOOKAYe-
HUS K BHELWWHWUM uensm. B ceBaan ¢ 3Tum
NPWULLNE NPOCTAA MbICNL: 3aMEHWTE BHYT-
PEHHWIA TPAH3UCTOD BHELWHUM, 8 MUKDO-
CXeMy BradTs HA 86 WTATHOE MECTO, OTKY-

b Puc. 2 |

CWB (UnK OTOrHyBe) ee ewBOAw 1 n 3.
BuewHwiA TpaHaucTop pomked BbiTh
TAKOW Xe, KaK B Opyrux Tenesuaopax ¢
kMHeckonamu auvaroHans 20 gomos n
Boiwe, BNoK NUTaHWA KOTOPbLIX BLINONHEH
Ha AWCKPETHLIX TPaH3UCTopax.

CornacHo TEeXHWHECKWM XapakTepuc-
TrKkam Mukpocxemel STR-S5707, Tok kon-
fIEKTOpa BCTPOEHHOr 0 TpaH3ucTopa n-p-n,
0 KOTOPOM MOET peys, — 6 A (nukosoe
aHayeHwe — 12 A), paccewsBaeman Ha
xonnexTope MowHocTe — 90 BT, makcu-

ManbHOe HanpaxXeHue KoNNeKTop—amiT-
Tep — 850 B. AsTop wCcnonL3oBan 8 ka-
4ECTBE BHELUHEro CHATHIA C HEUCNPagHON
nnatel Tpan3aucTop 2502333 (n-p-n, 5 A,
80 BT, 1500 B) B NOAHOCTLIO MAACTMACCO-
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Mpwuém craten

PALIMO Ne 2, 2018

BOM KOPryGce, KOTOPbLIK MOXHO KPEnUTL K
TennooTeoay 6e3 uzonupyloumx npokna-
pok. [Ans nogknioyeHns Kk o0wemy Nnposo-
Ay MUKPOCXeMbl NPOBOAA, WAYLEro oT
aMUTTEpa TPaH3MCTopa, NPUMEPHO B TPEX
MWANUMMETPaX OT €€ BhiBOAa 2 B nnare
npoceepneHo oTeepcTve (Tam npoxoauT
LUMPOKWA NeYaTHbIA NPOBOAHNK).

fanee penaT cnepywouiee. BoliBoas
MUKPOCXEMbI, KPOME NEePBEOro U TPeTLEro
(ux myqwe scero obpesatb 8 Henocpen-

CTBEHHOM GnM3ocTM OT Kopnyca MUKpPO- |

Cx@Mbl), BCTABNAKT B NpeaHasHa“eHHbie
Oona HUxX OTBEpPCTWA B fnnare, nocne 4ero
KOpnyc €€ WTaTHbIM BMHTOM NPUTArK-

BAKT K TENN0OTeOAY, @ BLIBOOLI NpyUnaun- |

BAKOT K NeuaTHeiM npoBogHukam. Janee
BUHT BbIKDY4MBAKT, @ KOPNYyC MUKpOCXe-
Mbl, 4TODLI HE Harpesancs, akkypaTtHo
otrbarT oT TennooTsopa Ha 2.3 MM,
3aTtem Ha NNOCKY! CTOPOHY KOpnyca
TpaH3ucTopa HAHOCAT TennonpoBOAA-
Wy Nacty W WwratHbeiM BMHTOM 3akpen-
NKKIT ero Ha TbibHOW CTOpPOHE Tenno-
OTBOAA, Kak NOKasaHo Ha puc. 2 (BbiBOLOL!
TPaH3WCTOPa AOMKHbLI pacnonaraThCH
noa HebonewwMm yrnoM k naarte, ¢ Takum
PacHETOM, HTOOBI OT HUX 00 PACMNONOXeH-
HOFO HUXE TepMOpesucTopa nernn pas-
marduqueaHus beino 10...15 mm). Mecta
nankn CoeauHATENLHBLIX NPOBOOOB K Bbi-
BOJAM TPAH3WUCTOPA U3DAUPYIOT OTpeska-
MU MOAUBMHUAXNOPUAHOWA TPyBKkK, nocne
Yero NPoBOA, WAYLWMIA OT BuiBoAa 6a3wl,
BManBaloT B OTBEPCTUE NOA BLIBOA 3 MUK-
POCXEMbI, OT KONNEeKTopa — B OTBEpCTUe

nog e€ BeiBOA 1, @ OT aMuTTEpa — B
oTsepcTue, MPOCBEpPNeHHOE PsAoOM C
BeiBoAOM 2 (puc. 3).

Y 3ameHsemoro MoLHOro TpaHauncTo-
pPa MUKPOCXEMLI HET LUYHTUPYIOLLMK ANO-
008 W pesucTopos, y 25D2333 mexay

Puc. 3

6230 U IMUTTEPOM BCTPOEH Pe3ncTop, a
MEXAYy KOMNeKTOpPOM W 3MATTEPOM —
avog,. Yrobel He meHsncs pexum paboTsl,
nyqle nNpuMeHuTL TPaHaucTop cepun
KT872 (He 3afynsTe B 3TOM Cry4ae nome-
CTUTE Mexny CDELMHEHHHM C KONnekro-
pom AaHUEM TPAH3NCTOPA N TENNOOTBO-
OOM CAOAAHYI0 NPOKNAAKY).

B apyrvx tenesuiopax, ¢ Bnokom nu-
TaHuA Ha Mukpocxeme STR-S5707, moxeTt

H. POrosB, r. Pocros-Ha-fony

yepeaHas, CemMHanuaTas BbICTaBKa

"Poccuiackmia Hi-End 2017" npowna 8
Mockse B akycTM4eckom LeHTpe MTYCU ¢
16-ro no 19 HosBpa npownoro roga. U
NMOPRAOKOBLII HOMEP He 03Ha4aeT, 4To
BeICTaBke BCero CemHaguaTe nev: nepeas
COCTORnNachk el.l.l.é B nNpownom Beke — B
1996 r. C Toro Bpemenwn Bonee coTHW
YHACTHUKOB MPOLEMOHCTPUPOBANY CBOW
paboTel. ANs MHOMMX M3 HUX y4acTue B
BLICTABKE MOCAYKWIO CTAPTOM, U Tenepb
OHW A0CTATOMHO M3ABECTHbIE NpoW3BoaW-
Tenu TexHukn Hi-End. [la n cerogHaHne
Y4ACTHUKM BLICTABKWM AEMOHCTPUPYIOT
HacTosLWMA npodeccrnoHanbHbid Noaxoa,
npespaTMeWMCE M3 panvoniobureneir-
camopenslmkos &8 BU3HecMeHoB W Npo-
wasoauTenen.

BuicTaeka BCE OOnbWe CTAHOBMUTCA
BLICTABKOW NPOOYKUMW, a HE paguoniobu-
TenscTea. YT1obbl TOBAp XOpOWO npoga-
BasnicR, OH AOMKkeH xopowo padorats. W
3BY4aTh HE MNPOCTO XOPOLLIO, 3By4aTb OH
LOMKEH HE XYXKEe, a KenaTensHo W nyywe,
4YeM y BO3MOXHbIX KOHKYpeHToB. 3aaaqa
YCNOXHSETCH TEM, HTO B KOHKYPEHTAaX Yu1C-
NATCA W W3BECTHBIE MUpOBLIE BpeHabl.
310 nepexon B nNpodeccuoHanuam.

OTcioaa v ynydwieHue 3syka — paspaboT-
Ka CTaHOBWTCA Bonee CepbeaHon 1 TEXHW-
4ecku NnpaewnsHon. PaapaboTunkn Haum-
HawT Gonblwe ynenm'b BHUMaHWE Takum
¢dakTopam (He CBOWCTBEHHBIM OObIHHOMY
pagnonobuTenscTey), kak ctabunsHOCTb
rnapameTpos NpW 3Kcnnyataumw, NoBTO-
PAEMOCTHL MPY NMPOWU3BOACTBE, YNPOLWEHWe
Hanaxueadua u 1. n. ¥ npupaearts ToBap-
HbIA (T. €. Kpacwsblid, (PYHKUMOHANbHBIA 1
3ProHOMWYHBIA) BWA CBOEA NPOAYKUMN,
npeaycMaTpweate yaobcTeo akcnnyarta-
LK, rubKOCTL B MHCTANAAUWN M NPUMEHE-
Hin. W aTo cTaHoBuTCcA BCE Donblle Npo-
OyKUWER, BRINYCKAEMON HE TONbKO egu-
HUYHBIMUW 3K3EMNNAPAMU, HO U MENKoCe-
pWitHO, AOCTYNHOW Ans npuobpereHus
Donee WWpPoKUM Kpyrom notpedutenai,
WmenHo NO3TOMY Ha BbICTABKE MHOTO
JKCNOHATOB, OEMOHCTPUPOBABLUMXCA B
NPOWAOM roay — 3TO WU3AENWUA, BINYTK
KOTOPbIX HanakeH W NpPOAOMKaeTCA.
BOAbLWKWHCTBO W3 HUx popaboTaHbl W
MOAEPHW3INPOBaHL!, HEKOTOPLIE ABNAIDTCA
HOBbIMKM BEPCHMAMWU WM3AENWA, 3asoesas-
Wwux nNONynspHoCTL. ECTb n HoBuMHKK. W
BCIO 3TY TEXHUKY MOXHO NOLUYNaTk pyka-
MW, OLeHWTh Ka4yeCTBO WM3roTOBNEHWA, a

BCTPETUTLCA BHELIHWIA PE3UCTOP Conpo-
TUEBNEHWEeM HEeCKONbKOo AeCATKOE OM,
BKNIOHEHHBIA MEXOY €€ BuisoaamMu 4 n 2
(Ha pyrc. 1 — n30BpaxEeHHLIA WTPUXOBLI-
My nnHuamn R1), [lna ymMeHblueHWa WwyH-
TUPOBAHWA YNPaBNAIOLErO CUrHana Ho-
MUHaN 3TOr0 peancTopa Npu UCnonL3o-
BaHWW B Ka4eCTBEe BHEWHEro TpaH3ncTopa
C BCTPOEHHbIM PE3NCTOPOM MEXY IMUT-
Tepom v Bason HeoBXxoAMMO YBENVYNTD.

[daneHeiiwan npoeepka Tenesmsopa
BLISEMNA NPODOI BLIXOAHOTO TPAH3WUCTO-
pa cTpoyHOWM pa3sépTkm 2502499 (Q402).
Ero napameTpsl B YKasaHHOW Bhile
nocnepoeartensHocT — n-p-n, 6 A, 50 Br,
1500 B, oH Obin 3aMeHEH TPaH3NCTOPOM
28C5411 (n-p-n, 14 A, 60 Bt, 1500 B),
NPUMEHAEMbIM B CTPOYHOM pa3BepTKe
Tenesnsopa Gupmel Toshiba.

Mocne 3ameHbl BCeX OKCUMAHLIX KOH-
OeHCaTopoB C (QAaKTUYECKON EMKOCThIO

| HUXE HOMWHANBHOW W ABYX YKA3aHHBIX
| BbIlUE TPAHAMCTOPOB Tenesusop paboTa-

T HOpPMankHO.

B zaknioueHme — Hebonbluioe yTouHe-
HWE N0 MNOBoAY NPOVM3BEAEHHLIX 3aMEH
TpaHaucTopos. [leno 8 TOM, 4TO Ha
MOMEHT pPEMOHTa TeNesr3opa asTop He
pacnonaran wHbopMaumen o CTPYKTYp-
HOI cxeme TpauaucTopoe 25D2499 u
25C5411. Kak BeISCHWIOCk NO3aHee, nep-
BbI M3 HUX COAEPXUT BCTPOEHHLIE pe-
3UCTOP W ANOA, & BTOPOI — HET, NO3TOMY
Ha MEGCTO BHELUHEro TpaH3aucTopa nyywe
nofgowen 6l 2SC5411, a B CTPOYHOW pas-
Béprke — 25D2333. 0

rmaeHoe — Camomy nocnyliate 3ByvyaHue
n ybegutbes, vto poccuickuii Hi-End
CyulecTeyeT, 4TO 3TO He NpocTo moadoe
HasBaHwe, peknamHan Gupka. Ota anna-
patypa AEMOHCTPMpYeT npekpacHoe
3BYHEHWE — HWYYTh HE XY¥E, 3 3a4acTyio u
NyHle, Yem MHOGTpaHHbie DpeHibl LeHo-
BOI1 KATErOPUI Ha NOPKADK BhilLe.

MNpepnaraww nonoppofHee 03HakKo-
MUWTLCA C €€ 3KCnoHaTamu,

Noize Fabrik Anekcanppa Bytkapéra
NnpeacTasMna HOBYIO BEPCWID OTKPbLIThIX
akycTudeckux cuctem Scutumn 4.0. 3to
COBEPLEHHO HOBHIM BAPWAHT W3BECTHbLIX
aKYCTUHECKUX CUCTEM, B KOTOPbIX M3MEHN -
nock NoYTH BCE: nonocosse (CH v BY)
OUHAMWYECKWE TON0BKW, pa3fennTess-
Hble pUNLTPRl, @ MasHoe — WU3MEHUNach
KOHCTPYKUWA kopnyca. OH 0CTancR OTKPbI-
ThIM, HO CTan BoAbWE HANOMUHATL Tpanw-
uuoHHo npaMoyroneHye AC (doTo 1).

B HOBOM KOpNyce OTCEeKW 4NA ronoBoK
HY u CH—BY paszgeneHdsl, Npyu4ém oTCeK ©
CY- 1 BY-ronoskamim MOXKHO HacTMHHO
VAW NONHOCTEIO 38KPLIBATL, W3MEHAR akyc-
TUYECKOEe O(pOopPMIEHNe OT OTKPLITOro
AWmka no sakpeiroro. MNonoca socnpowa-
BoAMMBbIX 4acTtoT — 40...20000 'y, npw-
4EM BCR aTa nonoca "oTeirpeiBaeTca” Ha
OTnM4HO! Hukakux NPETEH3WIA K 3BYKY, OH
yeTkuin, cobparHeii, npudem Bac nerkui,
HE3ATAHYTEIA 1 B TO XE BPEMSA MOLLHEIA 1
rnyboknia. BoT Tonbko MOE NWHHOE Bre-
YaTneHwe: npexHue kopnyca Gwinu He-
OBBIMHBIMW, MPUTATUBAWWMKW B3rnaa.
Hoeasn KOHCTPYKLMWA KOPNYCOR, N0 CloBam
Anekcanapa, yfaydmna akcnnyatauuoH-
Hble xapakTepuctukn AC B peanbHbix
NOMALWHKUX YCNOBWAKX, KW, KPOME TOro,
Takana KOHCTPYKUWA A3ET BO3MOXHOCTb



noao6paTth HaUNyyLWee 3pyyaHue Ha cpef-
HWX YacTOTax 3armyweHuem (no Heobxo-
ommocTH) oTceka CH—BY.

Noosfera Lab Wrops BuHorpagckoro
npeacTasMna M3BECTHbIE M XOPOLWO 3ape-
komeHaosaswwue ceba ycunutenn Noo-
sfera A12 v Noosfera Echo (¢doTo 2).

Ycunutene Noosfera A12 BeinonHex
6e3 obwein oTpuuatensHoi obpaTHoW
cBA3KW 1 paboraer B pexwume knacca AB.
HomMWHanLHAA BLIXOAHAA MOLLUHOCTL —
120 Bt. Noosfera Echo — Takxe Ges 06-
wen 00C, ero BLIXOAHOI KacKap BbiNON-
HEH MO OAHOTAKTHOM cxeme u paboTaeT B
pexume knacca A, 4To cnocobcTeyeT foc-
THMXKEHMWIO ACHOIO W eCTECTBEHHOrO 3By4a-
HWA. HOMUHANEHAA BLIXOOHAS MOLLUHOCTL —
35 BT, 4TO 4acTo MOCTATOMHO ANA Pa3HOo-
obpaaHoin akycTuku. MPUATHO OTMETUTSL,
4yTto ycunutenn Noosfera 3aBo€sbiBAIOT
MONYNAPHOCTL U Y CaMUX Y4ACTHUKOB Bbl-
CTaBKi, KOTOPLIE UCTMONL30BANW 3TH YCK-
AUTENK ANK OEMOHCTPaUMn CBOWX aKkyCcTu-
yeckux cuctem. U He 3pA — ycunutenu co
BCEMW aKyCTUHEeCKMMIK CUCTEMaMK obec-
NEYMBAaIDT OTNMYHOE 3BY4aHWe.

Ha BbiCTaeke 3Tu YCUNUTenn AeMOHCT-
PUPOBANUCE C HOBOW aKYCTUYECKOW CUC-
Temoi npowssogcTea Styleacoustic
Lab (doTo 3), Tak 1 C yKe UIBECTHLIMK
paHee moaensmu aTon nabopaTtopun. Bee
a1 AC — TPEXNONOCHBIE, C AKYCTUHECKNM
odopmMmneHmem "TPAHCMWCCWOHHAR Nn-
Hua". Takoe odopMneHne NO3IBONRET NO-
NY4uTh rMyBoKMA U HACIWEHHBLIR Bac, HO
"npYpyunTE” ro A0BONLHO HENpPocTo. AB-
TOPY KOHCTPYKUWMW 3TO BMONHE yAanock;

3By4aHue nony4aertcs
fApkoe n cobpadHoe.

KB dopacayHa
npeacTasune ycosep-
WEHCTBOBAHHLIE BEp-
CUW  YXKEe  U3BECTHBIX
MOOENen CBOWX aKyc-
TUW4ECKWUX CHUCTeM: 4He-
ToipéxnonocHyo AC Ada
W TpExnonocHyw B3a
(¢poTo 4 Ha 2-h c. 06-
NOXKH ).

06e AC — akTuBHLiE!
oHWM cogepxaTt B cebe
ABYXNONOCHBIE YCUNW-
TENU MOLIHOCTH C 3NeK-
TPOHHBIM  KPOCCOBE-
POM, WUMELUUM BO3-

MOXHOCTb NOACTPOAKK
AKYCTUHECKNX XapakTe-
PUCTUK KONOHOK NOoA 0COBEHHOCTH NoMe-
uleHMa, AKTMBHAR akycTuka wmeeT pag
npevmMyLLIeCTE Nepe NacCUBHOM: CNOoNb-
Jyemble ronoBKn MPOMKOrOBOPUTENEN XO-
powo cornacoBadbl C yCunuTensmu, a
INEeKTPOHHBLIA Kpoccosep obnagaer Haw-
NYYWWMW XapakTEPUCTUKAMMK U HE BHOCUT
MCKaXEHW B curHan. Kpome Toro, Heko-
TOpbLIE XApakTepucTUKW YCUNuTenem u
KpOCCOBEPa MOXHO TNepecTpavMBaTh ANS
NOACTPOMKK 3BYKOBOCTPON3BOOALLEN CUC-
TeMbl K 0COOEHHOCTAM NOMELLEHWA.

B nonoce CH—BY atux AC ucnonbay-
eTCA NWHEWHbLI YCUAUTENL C BbIXOAHBIM
kackaaom, paboTallwmnm B pexXuUMe Knac-
ca AB, uto ofecneyvBaeT OTNUWYHOE 3BY-
yaHwe. B nonoce HY wcnonbayetca Mm-

NYNBECHEIA YCUNWTENL BLICOKOW MOLLHOC-
TH, UMEIOLLMA BeicokwiA KIML, 4To Hemano-
BAXHO — OTBOO Tenna B akyCTU4ecKux
CUCTEMaXx 3a4acTylo 3aTpyaHEN. YouneHue
MOLLHOCTY B pexxume knacca D Huckoneko
HE YXYALWNO 3BY4aHUA — BLICOKOKAHeC T-
BEHHLIA YCUNUTENL HA HU3KUX 4aCTOTax
paboTaeT o4YeHb XOpoLWwo,

BoamoxHocTe noactponku AC nog
CBOWCTBA NOMELLEeHWs aBTOPbl MCToNL30-
Banu nA obecrne4yeHns BLICOKOrO Kaue-
CTBAa 3By4aHWA Ha BbicTaBke, [axe B
BLICTABO4HOM 3ane, Mano NpucnocobneH-
HOM /1151 BLICOKOKa4HeCTBEHHOTO 3BYKOBOC-
NPOU3BELASHUSA, ATWU CUCTEMbl 3ByYanu
OYeHb XOPOLWO WU BLI3BANWN 3ACHYKEHHBIN
WMHTEPEC NOCETUTENEeN BhICTABKN.
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Okcnoavuus 000 Razin&Musatoff,
kak 0OwivHO, Borara akcnoHaTamu. aTo K
YCUNWUTENW MOLLHOCTH (Kak naMmnoBsie, Tak
M TRPAH3WCTOPHbBIE), aKyCTU4YeCKue cucTe-
Mbl M YCUIWTENW ONS TONOBHLIX Tenedo-
HoB (doTo 5). U BCA 3Ta TEXHUKA HE TOMNb-
KO MMEET OTNWYHbIN OM3anH, HO U BLINOA-
HeHa Ha BbICO4aALWeM UHXEHEPHOM YDOB-
He, 4To obecneyneBaeT OTNW4HbIE napa-
METPhI, NONL30BATENLCKWME xapakTepwc-
TUKW U BENUKONENHBIW 38yK. "U3lomMuHkon”
IKCMNOINLMK CTANKW akyCTUYHECKanA cucTema
Musatoff AS-10 n YM34 PA-20.

O6HoBNEHHLIA younuTens PA-20 (do-
70 6 Ha 2-i4 c. 0Bnoxku) obecneunsBaet
HEBEPOATHYIO TOYHOCTh Nepefaydn Myabl-
KanbHOro martepwana. [lnA atoro B HEM
NMPUMEHEH PA, CreLnanbHbIX KOHCTPYKTOP-
CKUX FMNPUEMOEB: WUCKNIOYEHBI Tennosbie
MCKANXEHUA B aKTUBHbLIX U NACCUBHLIX 3ne-
MEHTaxX, MUHUMWU3NPOBaHb! Ga30BLIe NCKa-
KEHWUA 38 CHET NPUMEHEHWS TONLKD OAHOro
Kackaga yCUNeHua no HanpskeHuo. B kox-
CTPYKLUMWA NOMHOCTLIO MCKMIOHEHB! KOHOEH-
CaTopbl U3 TPaKTa NPOXOXAEHWA CUrHana,
pesxxum paboTsl BeIXOOHOMO Kackana ctabu-
NU3NPOBAH CTATUYECKW W AWHAMMUYECKM,
MUHUMUIUMPOBAHLI WNCKAXEHWA CROXHOMo
cur{ana, 8 TOM YUCAe OT CUrHana, Npuxo-
[AALLEro OT aKyCTUHECKWX CUCTEM.

Kpome Toro, yeunutens obnapaet 60-
raTeiM HABOPOM DYHKLMIA, AenaloLLMM ero
IKCNNYaTaumi odeHe yaobHon. Jlnudo
MHE MOHPABWIVCE WHOWKATOPbL yeunute-
nq. Ha camom gene 3To He CTpenoyHbie
WHOMKATOPbBl, KaK MOXET NOKa3aThCs Ha
0710, a ABa UBETHHIX XWAKOoKpUCTannuye-
CKMX MOHWTOpPA, Ha KOTOPbLIE BLIBOAWUTCA
MHOXECTBO noneaHoi uHdopmaumm. Ux
pexum paboThl U BHELWHWA BWO MOXHO
NepexKniuyarb Kak ¢ nynsTa AMcTaHunoH-
HOFO YNPaBAeHWUs, TaK W C NOMOLLI0 BOCh-
MW KHOMOK C MNOACBETKOW, Pacnonoxex-
HbIX HAO KU NOA MoHWTOPamu. Ho naxe
MUMUTUPYA KPACHBLIE CTPENOYHLIE MHAWKE-
TOPBI, MOHWTOPLI BBINOAHAKT CBOIO OCHOB-
HYHO PYHKUMIO — MHDOPMUPYIOT NOSB30-
BaTeNd O HacTpolkax, pexumax paboThl
YCURWUTENA, & Takxe 06 yCnoBWax akcnnya-
TauMKu, Hanpumep, o NPeBbLILLeHU TEMNe-
paTypsl B KOPNyce WnM HenonycTUmMOm
W3MEHEHWW HANPAXKEHWA NUTAILLER CEeTU.

Axyctudeckan cuctema Musatoff AS-10
MMEET, MO BblPAXKEHWIO aBTOPa, TPW € NONo-
BUHOW nonockl. Ho, Ha moW Barmsg, 3to
HACTOALLAA YeTkIPEXNoNnocHan cuctema. Ee
0coBeHHOCTE B TOM, 4TO nonoca HY none-
NeHa eLe Ha OBe — HWKHErD W BEPXHEro
Haca (bac v mupbac COOTBETCTBEHHO),
BacoBbiii AMANAa30H 4acTOoT BOCMNPOW3BO-
AWTCA ronoBkoi Avametpom 10 Qwoiimos,
YCTaHOBNEHHOW CHM3y kopnyca AC. Mup-
6ac socnpouzsoauTea Gonee nerkom u
BRICTPOW FONOBKOW AMAMETPOM 8 A0iMOoR,
yOTAaHOBNEHHOW Ha nuuesoid navenu. Oco-

HAET BLICOKYIO TOYHOCT, rMyOWUHY 1 B TO Xe
Bpems NErkocTs 6aCOBOro 3By4aHun.
Yecunutens Esatto Anexcasapa Tpycosa
(000 "A.T.")3Hakom HaMm 1o npegsigy-
LWwMM BhicTaekam (poTo 7) — 370 TpaHau-
CTOPHLIA YCUIWTENb C BLIXOOHOW MOLL-
HocTeio 150 BT 6e3 oblien oTpuuarens-
HoW obpaTHoW cBAav, ¢ daHTaACTUHECKM
GICTPOASMCTBMEM, WMPOYaieR nono-
con ycunenws. BeixogHoi kackan Ha no-
neseix TpaWauctopax paboTtaer ¢ Gonb-
WM TOKOM MNOKOSA, 4TO NO3IBONAET Nony-
YUTb MUHUMANBHEIE MCKAXEHWA BbIXOAHO-
ro kackana [2]. o mowiHocTh 4 BT Bbixoa-
HOW Kackapn ycunurensa paboTaer a knacce
A, MowHeIn TOpoUaanbHbIA TpaHchopma-
TOP COBMECTHO C KOHABHCaTopamu GuneT-
pa émkocTeo okono 100000 mk® obec-
ne4neaeT 4OCTATOMHYIO 3HEPrOBOOPYKEH-
HOCTb ycunutens. B coseTtannm co ctabu-
NW3NPOBAHHLIM NWTAaHWEM BCEX Y3NOB
TAKas KOHCTPYKUMA NO3BONAET yCUNUTEND
cnpaenaTeca ¢ nboii Harpyakoi. Kpome
TOro, BLIXOQHOE CONPOTUBNEHWE yCunuTe-
NA MOXHO perynmposatk "Ha nety” B npe-
penax ot +0,1 go -0,22 OM, npn arom
nameHseTcA KoadgduunenT gemnpuposa-
HuA AC, 4TO NO3BONRET B HEKOTOPOWX CTe-
MEHW NOACTPOUTE WX 3BY4aHWe nog aky-
CTUKY NOoMelleHna. Ycunutenb BbinNyc-
KaeTCca B HECKONbKWX BapwadTax, OTnu-
HaKLWKXCA KOMNNeKTauwen, napamerpa-
MW W, COOTBETCTBEHHO, CTOMMOCTbIO. OT-
MEeHHLIA 3Byk ycunutens (Esatto B nepe-
BOAE C UTANLAHCKOrO — TO4HbIW, NPaBuib-
HbIA), OFPOMHLIA 3aNac No neperpyske —
npwBasnsaews MPOMKOCTL U KEXEeTCH, 4TO
MOUHOCTE HE orpaduyseHa. Ero samesqa-
TenkHas yHMBEPCanbHOCTE NO OTHOLEHWIO

OEHHOCTb BKMOYEHWA 3TOW ronosBkW 8 OT-
CyTCTBUM UnLTPa BEPXHWX YACTDT, 3TO
YMEHLLLIAET TPYINoBoe BPEMA 3a0epXKu
curuana [1], nenasn 6ac Gonee HGbICTPLIM 1
YETKUM.

HAna Toro 41oBbl MCkN4YMTe paboTy
mMmugeydepa Ha cambix HAKHWMX 4YacToTax,
NPUMEHEHO O4€Hb HEODbLIHHOE peLIeHKne.
0O6e HW3KOYaCTOTHbLIE ronoBku paboTainT
Ha 06LWKniA 06LEM B akyCcTMHECKOM 0hopM-
NeHuM "3aKPbITLIA KOpnyc”, Npu4ém BCS
CUCTEMA HACTPOEHA TaK, YTO Ha Cambix
HUXKHWX YacToTax aswxenwe anddpysopa
muasydepa TOPMO3UTCH W3OLITOYHLIM
NasneHvem, co3nasaemMbiM Byhepom BHyT-
pu kopnyca AC. Tak uTo smecTo duneTpa
BEPXHUX 4ACTOT WCNONLIYETCH akycTuie-
CKOe TopMOXeHue. IT0 peweHve coxpa-

K aKyCTHUYeCKWM CHUCTEMaM (C BO3MOX-
HOCTHIO MNOACTPOMKK BbIXOOHOTO COMPO-
TUBNEHWA) MOCHYXWIW NPUYUHOA TOTO,
4TO MHOTWE K3 YHACTHWUKOB BLICTABKW
AEMOHCTpWpOBaNK CBOW aKyCTUYeckue
CWMCTEMbl COBMECTHO C HAM.

Ha cerognswHen sbicTagke Obina Noka-
3aHa HOBas, YXEe HeTBEPTan BEPCUA yCUn-
Tens. W3 rnaBHbiX OTAWYMIA MOXHO OT-
METWUTL NPUMEHEHWUE B KAYECTBE YyCUNUTe-
NS HANPRXEHWS CMNeunancHol 3akas’Hou
MUKpOCGOpkW. ITO NO3BONMAO MOBLICWUTL
Ka4yeCcTBO 3BYYaHWA W YAYHLIWTE NOBTOPSE-
MOCTb MNapaMeTpos B MPOW3BOACTBE.
Kpome Toro, CTano BO3MOXHbIM OTKA3aTb-
CH OT WHTerpaTtopa, NoAOepXWBEAILLErO
Hyneaoﬁ noTedHuuman Ha BekIXoAe ycunute-
nA, HO HECKONLKO CHUXAKLWero Kavecreso



Ha CamblX HUXKHWX yacToTax. B HoBoMm Ba-
puaHTe NpuMeHeHo TepmocTaTtupoBaHue
Mmgpocﬁopxn npu TeMmneparype, pasHOW
70 °C.

OueHb MHTEPECHLI 3KCMOHAT npeacTa-
suna JlaBopatopua APSON Anekcavg-
pa Coipvuo. On Gonee nsaTUAECATH neT
npodreccUoHanbHO 3aHUMAaeTCH 3ByKOoTex-
HUKOIR U C OaBHUX NOP aKTMBHO COTPYOHM-
yaeT ¢ xypHanom "Paguo”, nydnukys ceou
pazpaboTtkn. MNoatoMmy BAYMYMBEIA YuTa-
TeNb XYPHaANa HAWOET B HEM naen u cxe-
Mbl, COCTABMBLUWME 3HAYWTENbHYID Y4acCTb
ﬂpG.U.CTﬂBﬂEHHOIﬁ Ha BbLICTABKE CWUCTEMbI
CAPELLA 5 (¢poTO 8 Ha 2-i c. oBnowxm).

CAPELLA 5 — 370 04eHL WHTEPECHaa
ceBoeofipa3Han TPEXNONOCHAA AKTWUEHAA
aKkycTudeckan cuctema. Beiwe yxe otme-
HYeHbl NPeUMyLLecTBa aKTUBHOMW akyCTUKW,
1 308Ck OHW MCMONb3OBAHL! B NOAHOW Me-
pe. HauyHeém C Toro, 4TO CUCTEMA BhINONHE-
Ha No cxeme "TpUaMnuHr’ — 8 Kaxaom n3
cTepeokaHanos paboTaloT TPy yeunurens,
KaxX/aelil B cBOeH nonoce yacTot. Bee yeu-
nuTENK No-pasHoMy OBecrneymsBaoT Ham-
ny4liee BOCNpPon3segeHne B COOTBETCTEMN
C 0CODEHHOCTAMW JMHAMWYECKUX FONOBOK
LR HUSKKUX, CPEOHWX M BICOKWUX YacToT. B
nonoce CH YM3Y BbINONHEH Kak UCTOMHWUK
TOKa, ynpaenaemsiia Hanpsxexven (UTYH).
Ero seixoaHoe conpotuenenme — 50 kOm,
noatomy CH-ronoska ynpasnfaeTca TOKOM.
Mpwn aTOM 3aMETHO CHWXAEIOTCA MHTEPMO-
AYNALMOHHBIE UCKaXKEHWA, B peaynstare
obecneynaaetca HanbBonee HaTypanbHbii
3syk. OcobBeHHOCTN CXEMOTEXHUKN Takoro
YM34 onucade B [3, 4].

M3 Bcex akCnoHaToB, NPeACTaBAEHHbIX
Ha BeiCTaBke, 370 eguHcTBEHHaA AC, B kKO-
Topoi 8 nonoce HY npuMeHeHa anexkTpo-
akycTuyeckan obpatHas ceaab (A0C). Eé
npUMeHeHWe rNno3BONAET HE TONLKO pac-
LWMPWUTE YacTOTHYI nonocy Ao 30 n paxe
20 'y, HO W CHW3NTL BCE BWAbLI HENWHEW-
HeIX uCKaxeHwin. B atom cnysae 3A0C
KOHTPONUPYET HE HanpsaxeHwe, NnocTy-
nakuiee Ha ronoeky, kak B 06biuHbIX yCWU-
nutensx c obwen OOC, a HenocpencTeeH-
HO BKYCTUMECKWI CUr{an, uany4aembli
rpomkorosopuTenem. [lna atoro Mcnonb-
3yeTCA chneunanbHbii MUKPOGMOH, ycTa-
HOBNeHHbI BBnuau oudpyszopa HY-ro-
noekn, MpuHuwn aencrena JAOC 1 MeTo-
OWKa KOHCTRYWPOBaHWMA ycownutens ana
paboTel ¢ HeW npueenexsl B [5]. B nonoce
BY ncnons3ayeTcA NEHTO4YHAA BbICOKOYAC-
TOTHaRA rON0BKa, BbICOKONMHEIHAA 1 npak-
TuHeckn BeaoiHepurorHan. Kaxaasn va ro-
noeok AC pabotaet B8 CBOEM ONTUMANb-
HOM aKyCTHHECKOM 0QOpMNEHNN.

TwarensHo pa3paboTaHHan i N3roTos-
NeHHasi 3aNeKkTPoHWKa (poTo 9 Ha 2-i c. 06-
NOXKW), BLICOKOKAHECTBEHHLIE KOMMO-
HEHTbI, NPOAYMAHHOE COTPAXEHME YCUNun-
TENeid ¢ rpoMKOrOBOPUTENAMU CO3AANN
COBEPLUEHHD HOBblA Ka4eCTBeHHbIN ypo-
BEHb 3BYKOBOCNpOW3BeneHns. 3sykosan
KapTuHa BOCTIPUHWUMAETCA COBEPLUEHHO
LEeNLHOM, He pa3buToid HA HeKWe 4acToT-
Hble nonockl. B pesynstate Anekcadaop
MeTpoeny mMor NoasonnTe cebe AeMOHCT-
paunio asy4anna ceoeid AC BO MHOMMX My-
3blKaNbHBIX XaHpax. M kaxgbi pas 3Byk
MONY4anca CAUTHLIM, YETKUM, CO3naBanca
LenbHLIA 3BYKOBOWM 06pas, 4To roBOpUT O
BbiCO4YaNLLEM KAYeCTEE 3TOro KoMNNexKca.

MpaHpmMacTep oTeveCTEBEHHOW akycTW-
kv Cepreinn Haswgoswy bate v BukTtop
Nyxanud (Naboparopus Bare C. 4.)

NPeacTaBnnn ABe aKkycTMyeckue cucre-
Mol — Symphony w Symphony Grand
(doTo 10 Ha 2-i c. 06noXKn).
AkycTuueckas cuctema "Symphony”
(OHa MeHbLLE NO pa3mepam) y4acTBOBana
W B npepbiayuwiein BhICTaBKE, NOAYYUB
BhiCOYAWLUME OLEHKW Kak noceTuTenen,
TaKk U Camux y4acTHUKOB. MoxymeHTans-
Hylo cuctemy “Symphony Grand” MOXHO
CHMTATE HOBMHKOW — B HEIM MCMONL3YIOTCH
Opyrue OWHaAMUYECKWEe FOnoBKW W Ha-
CTPOEHbLI OHU COBEPLUEHHO NMo-apyromy. B
obenx AC NonocoBLIe rONOBKK pasmeLue-
Hbl CUMMETPUYHO OTHOCHTENBHO BLICOKO-
yacToTHOW (no cxeme d'Appolito). Takoe
pasMelleHne ronoBOK yny4luaeT PaBHO-
MepHoCTe AHYX Ha cpegHux uacToTax

XeHbl TLATeNsHbIN NOABOP AUHAMUHECKX
rONOBOK, WX akyctuqeckoe odopMmneHne,
KOHCTPYKUMA W noaGop KOMMNOHEHTOB
(hUNETPOB, a TaKKe TlaTensHas HAaCTPoWKa
AC B uenom. Ha BeicTaske Guinn NnpencTas-
nexsl Gonblias HanonsHan AC 1 CkpoMHas,
Ha nepeslil B3rnag, nonoyxas (gpoTto 11).
B nanons+oi AC nonoca H4Y socnpowna-
BOOMTCH BOCBMWIOMMOBBIMW TONOBKEMN
Dayton Audio: aBe ronoBkw, pacnonoxeH-
Hbi@ Ha 3HaYNTEeNBHOM PACcCTORHM Apyr
OT OpYra, CHKAT BAUSHWME OTPaxeHui
non — NOTONOK MOMELEHWA W AenaoT
Bonee pasHOMEpPHBIM pacnpegenexue
HU3KKX 4acToT No nomewexnio. CH—BY
cekuusa BuinonHewa no cxeme d'Appolito,
YTO 3HAYMTENLHO PACLUMPAET Auarpammy

(cambix BaxHbIX ANA BOCTIPOU3BEAEHWA),
paclwmnpaeT guarpammy HanpasnedHocTn
no ropuacHTanu, Bnarogapa Yemy 3amMer-
HO PacLMPAETCH ONTUMANbHAS 30Ha NPO-
cnywueanma. B Grand'ax npymMeHeHs gpy-
rve, Gonee CnoxHsie AUHAMWUYECKWEe ro-
noskn, npu4ém BY-ronoeka nmeeT o4eHb
NErKKWIA U CBEPXXKECTKWUI Anddy3op u3 He-
punnua. BudyaneHo ata AC poctaroyHo
rpomMo3fka, HO Takoe pPelleHWe umeerT
O4EHb BaXHBLIA aKyCTWHECKWIA CMbICH: OHO
3amMeTHO ocnabnsaet uHTepdepeHuW ©n
BO3HWKHOBEHWE CTORYMX BOMH B NOMeLLe-
HUW, TOe NPOW3BDAMTCA NPOCHyWMBaHWe,
npu OTpaxeHWsax non — nNoTONoK. A ato
OAWH 13 Haubonee HeENPUATHLIX BWOOB OT-
paxeHwii, B peaynstate pocturaercs 60ne-
LWAan PaBHOMEPHOCTE 3BYYAHWUA Ha HW3KWX
yacrorax, Tak 41o B mabom mecrte obecne-
yuBaeTcs KoMpOPTHOE NPOCHYLLIMBAHME.

Ckonbko A HW cpasHuean at ase AC
mexny coboW, HO Tak W He CMOr OTAaTh
NPennoYTEHNE HW OAHOM KA Hix, O6Ge oHn
3BY4aT NPOCTO UoeancHo! HO BCE Xe MHe
nokasanock, 4To Grand'sl nyywe nepe-
[aT "dyHaaMeHTansHy" My3eiky Bone-
wux aHcambnen, Ona kamepHoni v Gonee
NErKOA My3bIKK Nyylie Nogxonar MeHee
rabaputHbie Symphony.

JNaboparopwua leoprua Kpbinosa He
HYKOAETCA B CreuuwansHOM npeacrasne-
Huu. Ero AKYyCTMYeCKWe CUCTeMbl OJ3BHO W
Npo4YHO 3aHumMaloT NOYETHLIE MEeCTa No
Ka4ecTsy 3sy4aHud. B ocHOBY 3TOro nono-

HanNpPasneHHOCTN B rOPU30HTanNbHOW NN0GC-
kocTia. B kayectse BY-ronoskm cnonb3o-
BaH wWanyyatens Xeina, UMeLMIA BuiCO-
Ky OTAauy, WWPOKYH HYAcTOTHYKO MORocy,
Manbie WCKaxeHwus 1 DbiIcTpoe 3aTyxaHune
nepexogHbix npoueccos. Ero asy4aHwe
OTNUHAETCA HYUCTOTON W NPO3PAYHOCTLIO.

HebBonbwana nonoyHas AC Ha suj Bbl-
rMmagnuT BeCbMa CKPOMHGO, HO HECMOTPSA Ha
HebonbliMe pa3mepsl, oHa obecneynBaer
BecbMa NPUATHOE W CNWTHOE 3By4aHWe .
[0CTaTo4HbLIM YpoBHeM Haca.

000 Viawave Audio AOmutpua
ManuHoeckoro (Ha ¢ovo 12 cnpaga)
NPencTasMno Npoussoavmbie Npeanpus-
TMem nedrodHule BY-ronoskw RT850, a
Takxe HOBYID Monens — ronoeky GRT145.

MpenmyLLecTBa NeHTO4HOR rONOBKU B
TOM, 4TO B MemDBpaHe He BO3HWKAET 30H-
HOro pexwuma paboTel, OHa U3nyyaeT 3eyK
BCEW NOBEPXHOCTLIO, @ Cama neHTa RBs-
E€TCA MPaKkTUHEecKN HEBECOMBIM U3ny4arte-
nem, eé macca conoctaBuma C MacCow
npunerawwero so3ayxa. B peaynerate
NEHTO4MHAA FOMOBKA WUMEET O4eHb LWKPO-
KyK) NONOCY BOCNPOM3BOAWMBIX YACTOT W
MOXET BOCTNPOM3BECTV TOHYaNLWMe 3BYKO-
BbIE® HIOGHChI, YTO NPWAAET 38yKY Heolbi-
YalHyio peanucTM4HOCTL. C Apyroi CTopo-
Hbl, NPOM3BOACTBO NEHTOYHLIX FONOBOK —
TOHKMIA U CNOXHbIA npouecc, W O4eHb
MPWATHO, 4TO OTEYECTBEHHbLIE TONOBKWU HE
TONbKO paspabaTLiBAIOTCA W NPOuW3-
BogsaTca 8 Poccuw, HO v obnagawr npe-
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KPacHeIMWU napameTpamn, no-
3TOMY WX MOXHO BCTPETUTL B
PROE aKYyCTWYECKWX CUCTEM,
NpeacTaBneHHbIX Ha BeICTABKe.

lonoska ATE50 wmeet HO-
MUHANbHYIO MOLWHOCTL 12 BT
{no 100 BT npu orpaHudesmumn
Nonocel YAacToT dunsTpom BY) n
NOAOCY BOCNPOW3BOAMMEIX Hac-
ToT 3..30 kl4. B HoBEWWENW
neHTo4HOW ronoeke GRT145
BrepBbieé B MMPOBOW MpakTuke
npumedeHa  paspaboTaHHan
komnanven Viawave Audio Tex-
HOMOrWA repMeTru3alnm 3asopa
MEXAYy NEeHTON W MnonKcamu
marHuTos. lpumeHeHne 3TOW
TeXHONOrMKM MO3BOAWND pagu-
KankHO CHW3WTh HENWHEelHble
WCKaXEHUA TBUTEPa W Paclum-
puTe ero paboyyilo nonocy
4acToT BHW3, COXPaHWB NpUCY-
LYK NIEHTOYHLIM U3NyHaTeNAm
NPO3PaYHOCTb 3BY4aHNA.

000 3puaaxH Ayauno npo-
AEMOHCTPUPOBANo 3BYKOBOC-

4 ity
| —

NPOU3BOAALLYIO CUCTEMY, CO-
CTOSLLYI0 N3 TpéxnonocHon AC
Capella w rnBpuoHOro yCUnUTENA MOLL-
HocTu Universe 6e3 OOC (doTo 13).

B AC npumenneTca guMHaMuueckasn
HY-ronoeka pns npodeccruoHaneHoro
ofGopyaoBaHua, obecne4ymeaouwan nnor-
HbliA ¥ BeICTPbIA 6ac. B nonoce CY ncnone-
ayeTca gopaboTaHHan WWpoKononocHas
ronoeka 4A-28. B nonoce BY takxe wc-
nonbayeTca npodeccnoHansHas ronoska,
obecnevneaowan YETKOe 1 OOCTOBEpHOE
aBy4aHve. Kpome Toro, B AC npumeHex
OpPUrMHaNbLHEIA KPOCCOBEP, NO3BONAID-
Liwia obecneynTs NpasnsEHOE Cornacosa-
HUEe OWMHaMWYeckux ronoBok no dase.
BonencTteve CBEPXXECTKON KOHCTPYKLAW
Kopnyca WCKNIOYEeHbl HEeXenaTelbHble pe-
30HAHCHI, OKPALLUUBAIOLLNE 3BYYaHWE.

B rufipwoHom ycunutene Universe ycn-
NUTEfNE HAMPAXEHWA BLINONHEH Ha nam-
nax, a ycunurene T0Kka — Ha TPEHSMCTO-
pax. B peaynkTarte nonyqnunca MOLHLIA W
ObICTPLIA YCWUNWMTENb, COMETAKWNIA Mar-
KUA NamnoBbid 3BYK C OTCYTCTBUEM Bbl-
XOAHOro TpaHchopmMaTopa W XOpPoWWM
nemMnrupoBaHUenM akyCTUHECKMX CUCTEM.

B peaynerate nonydunca Xopoluni
cHanaHCMpOBaHHLIN 3BYK € Y4ETKOI NMaHo-
pamoi v rnyBuHoi cuenHsl. Mocne npocny-
WWBAHWA CUCTEMbI B 3ane "IKCKNo3We™ a
Oaxe He NOBEPWN, HTO CUrHankl B nonoce
CPE[HMX 4acTOT BOCMPOWM3BOARTCA A0pa-
HOTaHHOI CTapol OTEYeCTBEHHOI ronos-
ko, OTAWYHBIA 3BYK OKa3anca ANA MeHs
NPUATHOW HEOXWOAaHHOCTbIO. Ha mown
B3rNAL, N0 KAYECTBY 3BY4aHWA 3Ty cucTe-
My MOXHO NOCTaBATL B OAWH PALQ C nuae-
PamMn BbICTaBKW.

Apr-cryama NewArtVinyl crana
rNasHbIM NPOLOKATENEM TRPAAWMLMA aHa-
NOroBOTO 3BYKA Ha BhICTABKE W NPEACcTas-
NAET WWPOKKWIA CREKTP NPOLYKUWMW, CBR-
3aHHOW C BOCTIPOM3BEAEHNEM BUHWOBbIX
AMCKOB rpamaanucu. 3aeck 6uin0 BCE, HTO
HYXHO: MHOXECTBO npourpeiBatenen,
pPa3HbIE TOHAPMBI, YCUNMTENN-KOPPEKTO-
pbl. Mpoykuwa oTnuHaeTcs De3ynpeyHbIM
[OW33AHOM M NPEKPACHLIM M3roTOBNEHNEM
Oaxe B CamMbix TOHKWX HIQAHCAX, 4TO He
YAMBUTENLHO, KOTOAa B OCHOBATENnAx CTy-
AWK CTe HE TONLKO UHXEeHeD, HO U Xyo0X-
HKK.

W3 npourpeiBarenen teina npea-
crTagneHa modenb nNpownoro roga
SoundStream Carbon. Ero cton
BbinonueHd wu3 akpuna w ACM, yro
cnocofOCcTBYET xOpolemy nornowe-
HWW0 BubBpaunin, Juck Maccon uenbix
5 kr warotToBneH M3 akpwna, 3T10T
MaTepuan xopowo nornowaeTt eunb-
PALMID W HEXENaTenbHble Pe3oHaH-
Cbl, @ bonklwas Macca avcka rno3so-
NAET CYLUECTBEHHO CHU3WTL AETOHA-
unio. MNpourpbiBaTens OCHAWEH cTa-
TH4YECKK1 CﬁaﬂaHCMDOBaHHHM TOHEP-
mom Jelco SA-750 S-obpasHoit dop-
Mbl C MACNAHBIM AeMNbUpPOBaHWEM.
CaMbiil KpacuBLIV NPOUTpeIBaTENL —
crapwuin 8 nuHenike BlackCryslal
(doto 14 Ha 2-i c. 06noxkn). OH
W3roTOBNEH MOAHOCTLIO M3 akpuna,
cHabxen apurarenem C BhICOKUM
KPYyTELWWMM MOMEHTOM, @ rnasHoe, Ha
HEro MOXHO OAHOBPEMEHHD YCTaHO-
BWTbL OBa ToHapma. lNockonsky 60nb-
LWMHCTBO FONOBOK 3BYKOCHWMATENEN
MMEIDT XaHpPOBbIE NMPeanoYTeHua,
70, MMER OAHOBPEMEHHO ABa TOHAP-
Ma C ABYMAR rONOBKaMu, MOXHO
BbiOMpaTh Ty U3 HUX, kOTOpas Gonb-




we nogxoaut. HoBuHKa BbICTABKKW — MPO-
urpbisatens MiniCrystal, mnapwwuin 6par
BilackCrystal'a. He Tepaa B KauecTse, OH
AOCTYMNHEE MO UeHe W umeeT Bonelwwe
BO3MOXHOCTHK ANA PA3BUTHA.

Ele onHa HOBWHKA CTYOMW — TOHapm
BlackBird Carbon "YépHeii anct". 310 cob-
CTBEHHan paapaboTka cryouun. 12-a0mn-
MOBbLIA TOHAPM BLINOMHEH NO MNPUHLAMY
Gimbal. BepTukaneHbie U ropuaoHTasno-

370 He4TO CpenHee Mexay Pyrnopom w
"TPaHCMWCCUOHHOW nuHMen”, Gnuxe
CeKUMOHWPOBAHHOMY  pynopy. Takoe
odopmneHue yeenuymueaer oraadvy HY-
rONOBKK W NO3BONFET NOAYYMTE XOPOLUKMA
n rnyBoknia 6ac oT ronoskn HeDOMLILLOTO
paamMepa ¢ nérkmm v BeicTpeiM anddy3o-
pom. W neicTBUTENLHO, AaXe Hebonbluan
nonounas AC cospasana Hac AOCTATOMHO
rnyGOKWiA, MOLHBIA N aPTUKYIUPOBaHHKI.

ten.; 89629029211
e-mail: av95526@comtw.ru

nakT-ancKoB), BO3BPALLAOWAR WX B MC-
X0OQHOE AOMACTEPUHrOBOE COCTORHNE, Ae-
Knapupys agexT “KMBOro NPUCYTCTBUA".
K coxaneHui, MHOrMe COBpPEMEHHbIe
nepensaadua crapblx 3anucen Ha KoMm-
nNakr-aQuckax NPOXOAAT Yepes HOBbIN
MACTEpWHr, "3aTo4eHHbIR" Nog MY3biKans-
HbIE LUEHTPkI, BBOOA KOMMPECCMPOBAaHNE U
YaCTOTHYIO KOppexkuuio cnekTpa. Bens cTa-
phie 3annck Ha MarHUTHbIX NeHTax 1 BHUHK-
NOBLIX AMCKAX YTRAYMBAKOT CBOE KayecTso
NP LANMTENBHOM XpaHeHuu 1 akcnnyara-
uun. CTyous BOCCTaHaBNMBAET RAPKOE W
KUBOE 3BYHAHWE KaK cTapbix GoHOrpamm,
TaK 1 HOBbIX Nepensgannia. na BeinonHe-
HUA 3Tix PaboT MCNoNL3YICT UWGPOBLIE
ayauocTaHumv Ha nnarpopmax PC n MAC,
a TaKxe caMmoe CoBpemeHHoe npodeccmno-
HaNbHOE NMporpaMmMHoe obecneyeHne.
Wapenna Ctyauu SoundArt Anekcesn
MNeTpyLIeBCKOro — 370 8KYCTUHECKNE CUC-
TEMbI, WWPOKO HCHOﬂhBY}OLLIME ronoBku
BMR 1 nocrpoerHbie ¢ Ncnosib3oBaHnem
npuHUMNOB  Texwonorun  "TopHano”
(¢poTo 18).
fonoekn BMR — aTto Hosag paapaboTka
OWHAMKWYECKUX rONOBOK C NAoCKMM gnd-
(y30pOM 1 YNOPALOYHEHHBIM 3OHHBIM
pexumom paboTe. OHW OTNKMMADTES XOPO-
WM Ka4ecTBOM 3BYHaHWA 11 O4eHb Wnpo-
KMM 4acTOTHEIM AMana3oHoM. HOBUHKY
STOW 3KCNO3UUMK — HanoneHsle AC, Bbi-
NoNHEeHHbIE Ha rbpuaHeix ronoekax BMR
TectonicElements TEBM 65C20F-8 v Tec-
tonic Elements TEBM 35C10-4. AC npen-
CTaansAoT CoBOoR ABYXNONOCHKIA NMHENHBI!
MacCUB C pazgeneHuem nonoc Ha Hactore
1 kMu. Bnok HY cocTonT M3 YeTkipEéx rono-
BOK AvameTtpom 3.5 moima u Bbi-

Hbie MOALWNHWKW TOHapMa Waro-
TOBAEHbI C BbLICOKOW TOYHOCTLIO.
TpyBka na yrnesonokHa obnagaer
Manow Maccor, XOpPOLUMMK aHTKU-
PE30HAHCHBIMKW CBOWCTBAMMW, Bbi-
COKON NMPOYHOCTHIO Ha KPy4eHWe 1
narnb. Matepwanul — anloOMUHKWIA,
kapOoH, cTans, 30N04EHaRA NaTyHb,
TednoH.

NaGopatopus AST npen-
CTaBuna npoTOTWN BbLICOKOKaye-
CTBEHHOrO TpaxwancTopHoro YM34
co BcTpoeHHsiM UAM AST mkil
(dovo 15 Ha 2-it c.oBnoxKm).

Ob6venvnenve LAM AD1853 ¢
YM34 B eavHOe YyCTPOWCTBO WMCK-
nYAET BAUAHUE MEXOBNOYHBIX Ka-
Beneit v Nomex, 4TO MO3BONAET B
NMONHOW Mepe pPackphiTk BCE BO3-
MOXHOCTK Uudposon doHorpam-
Mbl, B ycunutene wcnons3yoTcs
MCKNIOYMTENLHO NOMEeBkLIe TPaH3nue-
TOpLI, ropaszgo Gonee nUHeRHbIE,
uem BunonspHbie. B peaynerare no-
nyHMnace BblICOKaR NUHERHOCTE
CUMIrHanNa, YETKWIA W BEepHLIA 3BYK.
3romy CnocoBCTEYIOT LUMPOKAN
yacToTHar nonoca ot 3 Ny ao 1 My,
W CKOpPOCTb HAPACTaHUA BhIXOOHOro
Hanpsxedua 0o 500 B/mkc. Bei-
X0AHAA MOLUHOCTE YCUAUTENA —
50 Bt Ha kaHan.

NaboparTopws Dorius npea-
CTasuna [BE HOBble aKyCTU4ecKue

NONHEeH B BWOE aKyCTUYECKOro ogopm-
nenunn “Topwapo”. Bnok BY Takxe
COCTOWT M3 4eThIPEx ronoBoK awua-
meTpom 1,5 aonma, akycTu4eckoe
ohopMneHUe — 3aKPbIThIA AWK,
Monoca apheRTUBHO BOCNPONIBOAN-
Mbix HacToT — 50...20000 4, Makcu-
MansHan MoWHOCTe — 180 BT

Mpocnywwreanwne nokasano, 4ro
TPEXAOWMOBRIE MANIOTKA BblOAKOT He-
OXWAEGHHO MHOIO ﬁaca. da BCH aKyCTu-
Yeckas cucTemMa CTPOMUT O4EHb HETKYI0
W [JOCTOBEPHYIO CTEpeonaHopamy.
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cucTeMbl: HanoneHyw DX5-2 w
nono4uHyo F1 (¢poTo 16).

Obe AC MMeInT 0aMHAKOBOe U peakoe
aKycTUYecKoe OMOPMIEHUE — MHOrOKa-
MEpHbIF AKyCTU4YecKuit Tpascdopmarop.

Cryana pectaepauun GoHOrpamMmm
FreeTop (¢oTo 17) 3aHmmaeTcs pecras-
pauneil oHorpamMm (C BUHWMNOBLIX 1 KOM-
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CTORMBMA CTAHIAPT
COM3IL CCP

A. TFAVLAPOB, r. Mocksa

O napameTpax u cTaHpapTax
B 3N1eKTPOaKyCcTUKe

AgeTop, Bsiswnii Bo sBpemerHa CCCP ogHum n3 akTUBHbIX pa3paboTym-

MPOMREOTOBOPHTEIN

METO/IM HIMEFERIS KT POARKFCTHIFCRI
HAPAMETFOM

FOCT I6l22-87

YAaCTHOCTHW, aKycTU4YecKkme cucremMsl.

BEK MHOOPMALUMOHHBIX TEXHONOr A

HEBO3MOXHO Haxe npeanonoxurs
Hanu4yue CKONbKO-HWOYAL 3HAYMTENBHBIX
npotnem B NpeACTasneHnAx CToNb Pa3en-
TOM OUCUMNAWHGLI, KaK 3NEeKTPOakycTUKa,
He roeops ywe o6 ux dyHoAMEHTanbHO-
cT1. OgHako noaobHblid cTepeoTn Npea-
CTaBNEHWNIA MOXHO CHYMTATb BEPHBIM, TO/Nb-
KO EC/M Y MHXEHEPOB — CO3gaTtenen Tex-
HWYECKWUX YCTPOWCTB, CUHTE3NPYIWMX
HOBLI® COBOKYMHOCTM NOTPeObuTensCkux
CBOWCTB, HEe BO3HMKAET NPUHLMMUANLHBIX
npobnem. U ecnu HeoxwnaoaHHo obHapy-
XKMBAETCH, YTO HEPa3PewuMoCTs NPo-
Gnem WCNoNb30BaHWA HayyHOro Garaxa
obycnoBneHa CUCTEMHBIMW HEAoCcTaTKa-
MW B MPWBLIYHBEIX NPEeACTABNEHWAX He
TONLKO AAHHOW AMCLUMNNWMHLI, HO 1 yNyLe-
HUAMK o6Len cTpaTerMn BCero Hay4Horo
noaxona, To NOABNAETCH CMBICH PacCMOT-
peTb Wx nogpobHee, ga v mybxe. A npu
BbiABNEHWN [OCTATOYHBIX OCHOBAHWWA —
npoBecTu ry6Goxy PeBU3nIo, BNNoTe A0
NepeoOCHOB, Hameyaa nMyTW 3apaqHee
HEOYEBWAHbLIX anbTEePHATUBHBIX WMHTEpR-
npeTaumit oTaensHbix HabnoaogHuin, He
NOATEEPX AWK NONOKEHWNA ABUCTEYIO-
el Teopum.

06 ucTokax n ocobeHHoCTAX
3NeKTPoaKyCTHUKH

ONekTpoakycTuka — 370 BECbMA CBOe-
0Bpa3Han Hay4HO-TEeXHWYEeCKas awncumn-
nMHa, CTPEMAAACA NaTe MOARM BO3-
MOXHOCTL Haubonee noaHOUEHHOro 0b-
WEHWNA Yepes BPeMs M PACCTOAHWUA C Mo-
MOLUBIO TEXHWYECKWX CpeacTs. Kak nog-
pasnen WHGOPMaUNOHHBIX TeXHONOMMA,
OHA COBEPWEHHO YHWKANLHA N0 CBOEeW
3ajade GeckOMNPOMUCCHOIO COBMelle-
HUA HAYYHO-TEXHWYECKUX CPBACTB C acTe-
TUKOA W IPrOHOMMNMHOCTBLIO 3BYHEAHMA.
Hay4Has OCHOB& 3TOM TeXHWKW Npwu3BaHa
CMYKUTL Cpasy ABYM rocnogam: kak pa-
UMOHANLHO-NPAarMaTM4ecKknM  3anadam
obecnedeHuns NOAHOTL Nepegayn MHGop-
MaumnK, Tak M Co34aHVI0 YCNoBWIA ANA BUP-
TYaNbHOro NPUCYTCTBMA CYOLEKTOB BOG-
NPUATHS Ha CUEHe NpW BONNOWEHWUK
HENOBTOPWMBLIX 0GpPa3LOB BOKaNbHOrO,
APaMaTUYeCKOro M WUHCTPYMEHTanNbHOro
WCKYCCTBA.

Bocnpusite Bcero xomnnekca Herno-
BTOPUMbIX HIOAHCOB 3IMOLUMOHANBHOIO
COdepXaHus BOCNPOW3BOAUMOIR WHGOP-
mauuu obecneynBaeTca HEeUCKAXKEHHOW
nepeaa4en MHAMBWAYANLHLIX Pacno3Ha-
gaTenkHLIX MHGOPMALMOHHLIX NPU3HAKOB
BOCCO3NABAEMbIX CUIHANOB MPU WX BOGC-
NPOU3BEAEHWN, OCYLLECTBNREMOM B APy~

rom mecte u (Mnu) B Apyroe spemn.
MepeHoc BCe COBOKYNHOCTW MHAWMBKUOY-
anbHelX PAcno3HaBaTebHblX MHGOPMa-
LIMOHHbBIX MPWU3HAKOB PeanbHbiX CUIHANo8
C WX peansHOW NPOCTPaHCTBEHHO-Bpe-
MEHHOW AWHAMWKOW npencrasnaeTcy
BECbMa HEenpoOCTOi COBOKYNHOCTLID TEO-
PETWHECKMX DCHOB W1 NPWUKNAAHbIX NHXEe-
HEPHO-TeXHWYeCKWx 3aaa4y. Moatomy ec-
TECTBEHHO, 4TO Ha Ha4YanLHOM 3Tane pas-
BUTWA NPEncTaBneHuin 0 CBA3Kn notpebn-
TeNbCKOTO Ka4ecTBa 3NEKTPOakycTu4e-
CKMX TPakTOB, BOCMPUHWMAaEMOro yepe3s
cyOLEeKTWBHLIE OLYWEHWA, C ux obbex-
TUBHLIMU TEXHWYECKUMW NapaMeTpamu,
V3MEPAEMBIMK C NOMOLLID NPUBOPOE,
WCCREenOBaTENN NbLITANUCH PACHABHWUTE
KOMMNEKCHYIO 3anaqy Ha Bonee menkue
COCTaBHbIE HACTW. A CAMUW 3TH HACTW OHW
NbLITENMCL WHTEPNPeTHPOBaTbh B pamMkax
YXe CyLLECTBYIOLLUWNX MNOHATWIA HA CBOWCT-
BEHHOM WM RA3bIKE MOHATUWA W NpeacTas-
NEeHWA 0 B3aUMOCBA3AX BOCNPUHUMAaEMO-
ro Kka4ecrsa npeodbpas’soBaHun C TeXHUYEe-
CKMMMW NapaMeTpaMin yCTPONCTB.

Takar TakTnka M3HadansHo npepnona-
rana, 4To No Mepe AeTanu3auiu NPU-HnH-
HO-CNeACTBEeHHbLIX CBR3eN KoMrnekca
noTpebuTensCKUX KAYeCTB C TeXHUYeCKN-
MW napamMeTpamu NpPOABUTCH XecTkas
KOppenauna OOLEKTUBHBIX NapameTpoB
Ka4yecTsa annaparypsl C ux CyOLEKTUBHLI-
MM NOTPEBUTEABCKMMIN CBORCTBAMMU, ONK-
CbiBAE@MbBIMW  PA3NUHHBIMK  TEPMUHAMW
APUHLIMNUANBHO Pa3HbiXx A3LIKOB (Tesay-
pycos). Tem cameim nccneaoeaTena ctpe-
MWNNCh K CBEAEHWIO TEPMUHONOMWIA BTUX
A3bIKOB, X0T8 Obl K GNM3KUM aHanormsam,
BMAOTb 40 CUHOHUMMYHOCTM, @ Ny4lue — K
NONHON TOXKABCTRBEHHOCTH.

Hanewna uccnenosarteneil coctosna B
TOM, HTO €CNN UMEIOLWACS annapar oka-
HKETCH HEOOCTATOYHBIM, TO WCXOOHBIE
YMPOLUEHWA ¥ OONYLLEHWA CAMW MPORBAT
CBOK OrpaHU4eHHOCTb 3P EPEeKTUBHOCTI
4Yepes BuIABNRIOWWECH CUCTEMATUYECKUE
"npoMaxy”’ MUMO TLLATENLHO PacCYMTaH-
Hbix uenei. 310 HenabexHo NpUBEABT K
O4EPEAHON PEeBN3NWN KOHUENUWW NoaxXo-
A3, YTO4HEHWIO WMCXOAHBIX AONYLUEHWA W
OCHOB W K CneaylolemMy BUTky nporpecca
TEOPETUHECKNX NPEACTABNEHUIA OTpacne-
BOW AWCUWAIWHbLI, YAOCTOBEPEHHOrD ee
NPakTU4ecKMMK pesynbTaTamu.

Takas TakTvka pa3swTwA npegcTasne-
HWIA B YCNOBWAX HEJoCcTaTKa WHhopMauMn
0 B3aWMOCBA3AX MCNONb3YeMbIX puanye-
CKUX ABNEHWA BCTECTBEHHA, NPOAYKTUBHA
W HE WMEET CKOMb-HWDyOb HAAEXHOW
3amersl. Ho ona obs3aTensHo npeanona-
raeT HenpeaB3ATyi0 OUeHKY Pe3ynbTaTve-

KOB M OPraHn3aTopoB MccregoBavHniA ¥ NPON3BOACTEa HOBbLIX Mogenei
BNIEeKTPOSKYCTUYECKOW annaparypel, BeAUTCS BOCNOMUHaHNImMy 0 ¢ak-
Tax ¥ napagoKcax oTe4ecTBeHHOM NpomMsiwneHHocT sBpemén CCCP, pas-
pabaTeiBaBLIEn U BbINYCKaBLIEen annaparypy 38yKOBOCNPOM3BE4EHUS, B

HOCTU  UCNONL3OBAHMA UMEILWLErocsa
apceHana TeopeTMHecKix BO33PEHWA B UX
WHXEHEPHO-NMPUKNEAHOM BMAE, YTO BOA3-
MOXHO TONBKO NPW TECHOM B3aumopen-
CTBMUW TEOPETUKOB C NPaKTUKaMK.

Brleaer, 4TO Takoe B3aumogeincTeme
3aTPYAHEHO UMK BOOGLE HEBO3MOXHO, K
npuMepy, BCAEACTBNE BEKOBOro paspsl-
Ba CTAHOBNEHWNA OCHOB TEOPWMX W ropas-
no bGonee no3gHero NOABNEHWA NMPAKTU-
YeCKMx pe3yneLTaTos, TPYOHO NOHWmMmae-
MbiX C NO3WLWIA 3TWUX oCcHOB. B Takux cny-
yasx cuTyauma Tpebyer rnyBokoi pesn-
31K NepBOOCHOB CTPaTerun nogxoaa u
WX paOonKanbHOro nepeocMuiCneHun. Teo-
pwa akyctuku, paspaboTtaHHan Peneem
(J. W Strutt) u npononHenHan E. Ckyankom,
yCrnena CTaTe KAHOHWYECKOR, Aeknapupys
CBOK CaMOAO0CTATOMHOCTL W MCHEPNbLI-
BawwWe BOIMOXKHOCTW ONA BCEX WHXEe-
HEPHbBIX NPUNOKEeHWI. MNeITABLIM YuTaTe-
NAM MPeaocTasnseTcn BO3MOKHOCTL Ca-
MUM O3HAKOMMWTLCA C X BecbMa 06GLwMp-
HEIM U HE MEHEee CROXHLIM HacneaneMm,

3awmra NepBoOCHOB CYLWECTBYIOLER
TEeOpMW W Nepenaya ux HOBOMY nokone-
HUIO UHXeHepoB QakTUHeCcKn BO3NOXeHb!
Ha NpenoaaBaTensCKWin COCTas NPodusib-
Hbix BY3o0B. Ho npenopagatenu, "3nopo-
Bblii KOHCEpPBATU3M" 1 AUCLUMUNINHA KOTO-
Pbix BbIHYKOAKOT MX AEVCTBOBATHL B pamKax
CEPTUOUUNPOBAHHBIX Y4EDHWKOB, NoHe-
BONE CTAHOBATCA 3ANMKHUKAMW CUCTEMBI,
HE WMER HW MOPANLHOro, HW HAy4HOro
npasa nposenaTe COMHEHWA B OCHOBAX
NPenoaasaeMoro Marepuana, cHuTaln-
LWWXCA 3aBenomMo BepHuiMW, Gesanstep-
HaTUBHLIMW W NCHepnbIBaoLLE AOCTATOY-
HbIMW AN\ peLIeHua BCexX NpUuHUMNUasib-
HbIX Hay4yHO-TEOPEeTWHYecKkux acnexTos
npobnematukn. Takum oBPa3OM, BO3HU-
KaeT pas’sHOHaNnpPasnNeHHOCTbL yCTpemne-
HHWA YHACTBYIOWMX CTOPOH: pacluvpeHne
IPYANLLIN HOBBIX KALPOB B 3aBE0MO KOH-
CEpBaTUBHBIX pamMKax NpPenAaTCTBYET WH-
HOBALWOHHOMY NEPeOoCMBLICNEHWID W
AanbHerdweMy passuTUIo OCHOB npefa-
CTaBNEHWN, faxe eCnu OHU U AEMOHCTPH-
PYIOT CBOK HENOCTATO4YHOCT.

Noatomy k 80-m rogam npownoro sexa
B OTPAC/W CROXWANACK NMATOBAA CUTYALUKA:
npenoaasateny BY30B HE MOFMA OTOWTK
OT 3aKOCTEHEBLIMX TEOPETUYECKUX KaHo-
HOB, @ Y WMHXEHEePHO-Hay4YHbiXx Kaapos
oTtpacnesbix HUW &8 CCCP (BHWUWPIIA,
HUKDW, BHUWUTP v gp.) He BLino napu-
TETHOrO MNONO¥EHWA B HAy4HOM mMupe,
UEeneson yCTPEMNEHHOCTH U WHLIX Npea-
NOCHLINOK 1 BO3MOXHOCTEH ona keanudu-
UMPOBaHHOW PEeBU3UK hyHaAMEHTANBHBIX
OCHOB 3Tux gucumnnud. Beé ato nocrte-



NEHHO NPMBEN0 K Hay4HO-TEeXHW4ECKON
CTarHauuWn: HaKonneHu HepaslpewmMblx
npoBnem nNpv BbIHYXOEHHOM NpeacTas-
NEHWW Xenaemoro 3a AeNCTBUTENLHOE, K
YMONYaHWIO HeYAaY M yxoay OT ux 0BCyx-
AeHWA No cyllecTey. M3-3a Takow ABoOn-
CTBEHHOCTM OUEHKW CUTyauuin TexHu4e-
ckre NpoGnembl, KOTOPbIE AOMKHbI UCHER-
MBIBAIOLLE PELWATBCA PACYETHLIM MyTEM,
B,u,pyr HaYyWHanm ﬁp&ﬂ.CTEBﬂHTbCFl HCKYC'
CTBOM W3BPaHHLIX HENOBTOPUMLIX MeHKU-
eB, pa3pabaTkiBalownx CBOW HEeNOBTOPKU-
Mbie NpoussegeHua kateropun High End.

W B HblHElWHEee BPEMA eHWasbHbIX
WMHTEPNPETaTOPOB NPUYUH HEYAaY KOHKY-
PEHTOB CTAHOBWTCA MHOFO, NMPWYEM Kax-
,llhllﬂ-'l M3 HAX NbITAETCA MacHo npetedao-
BdTh Ha COﬁCTBE‘HH}ﬂO OpPUIrMHaNBHOCTL
TpakToskn npeobpazyemoro wHpopma-
LWOHHOrO copepxanus, 3abbiBan O kare-
ropu4ecKoM UMMNepaTuee UCXOAHOW 3a-
naun — obecneyuTe B 3BYYAHUKM HEOT-
AUHUMOCTE KONWKW OT OpyUruHana.

B cuny yKkasadHbix NpU4AH, BONPOCH
Ka4yecTBa 3BYKOBOCNPOW3BEAEHWA NpO-
NOAKET YBNeKaTk HEe TONbKO WHXEHe-
POB — CO3OATENei TEXHUKW BOCNpou3Bse-
OeHnA, HO W HCCI’IE}IOBETEJ‘IEI}I nonHoOro
BHYTPEHHEro (cakpaneHOro!) copepxa-
TEALHOrO CMLICNA PErMCTPUPYEMbIX U
BOCMPOW3BOANMMEIX CUTHANOE, Aa W camo-
ro NOHATUA MHpOPMALIN.

OnexTpoakycTuka CHMTAETCH 3aBeno-
MO MONHOA W COBEPLWEHHD A0CTaTOYHON
ANA peleHns BCex 0Tpacnesblx MHXeHepD-
HbIX 3afa4 Ha HeonpegenédHoe Bpems
gnepen. Ho Tak nn 310 Ha camom pene?
Y7106kl pas3obpaTteCa © 3ATOA CKPLITOW
NBOMCTBEHHOCTbLIO MNpeacTaBneqHuin B
akTyansHenwen oTpacneson Hay Ho-Tex-
HUHECKOW QMCUMNNIMHE, CTaBLIEed CUMBO-
NOM 11 CUHOHUMOM OTNu4KiE XXI Bexka, cne-
ayeT 06paTMTLECA K MCTOPWUWA CTAHOBNEHWS
e€ Hay4HbiX OCHOB. HyXHO CBEPWUTL WX C
pesynbTatamm MHXEHEPHLIX NPUMEeHeHnA
B MNPaxTUKe CO34aHNA PYKOTBODHOW TEX-
HUKY € HYXHBIMK HAM NOTPeBuTensCKrumMu
CBOVCTBAMM.

3JnexTPOaKyCTUKa — OTHOCMTENBHO
MOononan Hayka, Ho 2€ OCHOBbI BOCXOAOAT K
AKYCTWKE, RBNAILWENCA OOHOW U3 Apes-
HeRWKX HayK, OTYETNUBO BbIOENNBLUWX
cebn B OTAENbHYIO ANCUMNNMHY W3 0DwWwe-
ro eCTECTBO3HAHWS, HA3bIBABLUEroCs TOr-
na wvatyppunococpwen. NasectHenwne
HaTyppunocodel K eCTECTBOMCNLITATENN
[OUCTOPUHECKUX BPemMeH ocobo Buiaens-
nu eé kak ynobHyl ans aHanuaa cdepy
MCCNenoBaHni, NONUIroH PA3BUTUA W BUT-
puHY gocTuxexud pasyma [1]. U noaxe,
BNNOTh A0 HOBEALWX BPEMEH, aaxe ca-
Mbie BelAaiuMecs ¢H3HKH cyiTanu snon-
He focToHbIM Ans cebs nenom pewenne
npoGnem akycTukd W eé€ npeemMHuuLl —
anektpoakyctukm [2]. YBnexkatenoHbie
MAEN TapMOHWK Cep, KaXyWWecs Ham
CcoBpeMeHHbIMA OTKDOBEHWSMKM, HA Ca-
MOM [ene TepaAloTCH B BEKax, BHOBb U
BHOBb BCNAkIBaA B yMax BCE HOBbIX NOKO-
NeHWA, UHTPUTYS WX CBOEl pauMoHanb-
HOCTLI, KPACOTOW W COBEPLIEHCTBOM
MaTeMaTuYeckon cummMmeTpun dopmyn.
[pesxne Haykn, npuobperas matematn-
H4EeCKYH CTPOroCTb W CTAHOBACL "TOYHbLI-
MW", YACHWUAK, 4TO OBNACTRIO X NPUAOKE-
HUS ABNAKITCHA TONBKO 00A3aTentHbIe,
OBLEeKTUBHBEIE 3aKOHOMEPHOCTH, CBOWCT-
BEHHbLIE B NEPBYID OMEPEAb HEXMBOW NPK-
pone. o onpegeneunio, 00bLeKTUBHLIE

3aKOHOMEPHOCTH HE3aBUCUME! OT MOMEH-
Ta BPEMEHW W 0T MEecTa NpoBeAeHus
HabnwaeHwWn, Kak U 0T CyOLEeKTUBHBIX
OCOBEHHOCTEI NMYHOCTW KOHKPETHOro
HaBnioparens.

"HacToauias Hayka Ha4yuHaeTcs C
NOBTOPAEMOCTHU NPOABNEHNIA", Anst KOTO-
pbiX CO34aHbL AOCTATOMHLIE YCNOBWA B
BWAE COBOKYMHOCTW CYLLECTBEHHbBIX OTNW-
YUTENbHBIX NPU3HAKOB, HEOBXOAWMBIX M
JOCTATOMHbIX ANA NPORBNEHWUA 3aKOHO-
MEPHOCTH PAacCCMATPUBAEMOro RABNEHWA.
MeproanyHOCTL KpanHe npusnekatensHa
ons nccnenoearenei, ocobeHHo Ha paw-
HWX 3Tanax Hay4YHOro aHanmaa, npu oTcyT-
CTBMW anbTepHaTWBbl NPUMEHEHWD He-
AABHO NOABUBLLErOCH U HEODLIMAWHO Nep-
cnektmBHoro Mypee-avanusa [3]. Xotr
HEKOTOPLIE BLIAAIOWMECH DUINKKN 1 aaxe
npenogaasateny BTY3o0e o6ocHOBaHHO
npeaocTeperani TEOpPeTKoB OT 3amaH-
YUBOrO CTPEMIIEHWA MEICTUTE "CUHYCOW-
namn” [4, 5.

B cuny 3To COBOKYNHOCTH UCTOPU4E-
CKW CNOXMBIUMXCH 0BCTOATENLCTB W ¢laK-
TOPOB, COBPEMEHHbIE OCHOBbI NPenCcTaB-
NEHUIA akyCTUKU 06 DTAMUUTENBHBIX NPH-
3HaKax HHCDODMEU.HOHH&:IX CUrHanos WM
NoHbIHE DA3UPYIOTCH HA CNYXOBOM 3aK0OHe
Oma, cunTalwemes "goKkasaHHbIM" peso-
HAHCHOW Teopweir cnyxa lensmronsua.
3ta Teopus npoBO3rnacuna, 4To "cnyx
ABNAETCA rapMOHUYECKM aHANN3aTopom
CMEeKTPa u He YyBCTBYeT (ha30BbiX CABUIOB
rapmoHuk”. [MoaToMy B COBPEMEHHOR
3NeKTPOaKyCTUKe METPONOrvA 1 cTaHaap-
TU33AUMA  WCNONL3YIT CReKTPpalibHbIe
npeacTasnenus B Bnage Oypre-npeacras-
NEHUA NEPUOANYECKUX CUrHanoB 4epes
PALLI TAPMOHUK.

Kak HoBuHKM NnpobuBanuch
K notpeburenio

Ananusvpysa nobylo McTopuio, a Tem
Oonee pa3BuTWA OCHOB npeacTasnexHni,
HEBO3MOXHO MONHOCThIO OTBABYLCH OT
NWYHBIX KAYeCTs NIOAeN, Y4acTBYIOWWX B
HEW, Kak WU OT UCTOPWUYECKWX YCNOBWA,
CONPOBOXAABLLIKMX ATy 3BOMAIOUMIO Npej-
CTaBNEHWA B KOHKPETHON HAy4HO-TEeXHW-
Yeckon npobGnemarvke. 3T0 Benb TOXE
YCNOBWS MPOSBAEGHUA 3AKOHOMEDHO-
CTen, X0TA 1 He PUBNHeCKUX, a CoOLWanb-
HO-UcTOpWHeckux. B Hawen cTpane npo-
Gnemamiu BOCMPON3BEAEHWA 3BYKa 3aHK-
MENCH LWMPOKUIA KPYr HAYHHLIX U HAYYHO-
MCCNenoBarTensCKkux OpraHnaaunin u uc-
cneposatenei, cpeau KoTopeix 0cobywo
pone wrpanu MAOWC, a vwHe MTYCH
(M. E. lTopox, W. I. [ipeiaeH, B. B. ®yp-
nyes, B. A. Hiopeubepr, M. A Canox-
kos, B. W. Wopos, K. A. KosanruH,
@®. N, Edumos, 4. I. Ceoboaa), BHUMPTIA
mm. A C. Nonosa (M. A. Anpownna,
A. I Boawswnno, B. b. Bpesag, B. K. Viode,
P. B. lomBpoeckuii, M. J1. Nonosa n ap.),
AKWH (M. M. 3¢pyccn, A. B. Pumcknii-
Kopcakos 1 ap.), HUKDW (B. I. BenkuH,
0. A. Cantbikos, Jl. B. Wutoe, 3. A. Bu-
Horpagoea, H. B. Kosanesckan), BHWUTP
(A. C. lopogHukoe, M. H0. Nana), Pukckoe
obbeanHenve "PagnoTtexdunka” (P. N, Kep-
HO, A. [. Tpennep) [6—13]. HekoTopeie 13
YNOMAHYTEIX NepcoH — paspaboTunku
NYYLWKMX NPOPBIBHBIX OPWrMHANBHLIX 00-
pPa3LoB rpoOMKOrOBOPUTENEIA, CTABLLIMX BE-
XAMW B UICTOPUW OTEHECTBEHHOW SNeKTPo-
aKYCTUKW 1 €€ TeXHUKW.

B cuny npuoputeTHOCTH 3aaa4 Macco-
BOWM pagnodukaumm n oB0opPOoHL!, Kak wn
M30NMPOBAHHOCTI CTPaHBI OT MWUPOBbIX
OOCTUXEHNIA B KYNLTYPHO-OLITOBOW Che-
pe, paapaboTkK annaparypsl BLICOKOKA-
4YECTBEHHOID 3BY4aHWMA OONT0e BPEMS
BEANCH MCKITIOYUTENEHO MO OCTATOMHOMY
npuHumny. Mpu 3TOM OpPUEHTWPOBANWCH
Ha BBICOKOKA4YECTBEHHBIE 3apybexHbie
ofpasubl M AONYCKanM KX KONWpoBaHue
TONLKO B OOLWECTBEHHD 3HA4YMMBIX WU He-
3aMeHUMBIX Chepax NPUMEHEHUA: B 3BY-
KOPEXWCCEPCKOR W KWHOTEaTPanbHOW
anekTpoakycTuke [14)]. bbITOBOW TexHW-
KOW, MO CywecTsy, 3aHUManicb TOMNbBKO
WHWLIMETUBHLIE NMOABWKHIKY, AEACTRYIOLME
no NPU3BaHKMIO, 3a4acTylo npeoponesas
WHEPTHOE COFPOTUBNEHWE aaMWUHWCTPA-
TUBHOI cucTemel: B. K. LWWopos, A. M. Nux-
Huukni, A. 1. Ceipuuo, A. B. BuHorpanos,
M. C. XarupHosckuid, H. E. Cyxos, B. B. Ko-
nocor, C. . Bate, B. M. LWywypuH,
A. A Nlykoennkos, A. H. [leBnyeHckni,
A, @. KacatkuH, M. A. @ensaomat. ..

CyLIECTBEHHLIE NOABUXKW B NPUOPN-
TETHLIX LENAX PAa3BUTWUA, KaKk W COOTBET-
CTBYIOWEE W3MEHeHUEe CUTyauwu, npo-
M30LUNYM TONBKO B rOfibl, kKOTAA cTpaHa
nobunacek BOBHHOrO NapuTeTa, 3aMeTHbIX
yCrexos B KOCMOCE, MUKPO3INEKTPOHUKE K1
B Apyrux cdepax. [N\ NoBbILLEHUA MEX-
AyHapoaHOro CTaTyca CTpaHsl M AeMOHCT-
paumi NoBLILLEHWA ypoBHA GnarococTon-
HWSA HACENEHWS HYXHbl BNy Nokasarens-
Hble AOCTUXKEHWA u B cdepe OGuiToBOW
BLICOKOKA4YE€CTBEHHOW HAYKOBMKOWN TeXHW-
k. Ana 3toro B 0BOPOHHLIX OTpacnax
CTpaHbl, roe Beink COCPenoToYeHbl Hau-
Bonee kBanMOUUMPOBaHHLIE MHTENNEKTY-
aneHLle cunbl, Dbiny 0OpPasoBaHLl LEHTPLI
pa3paboTku OLITOBOM BLICOKOKAHECTBEH-
Hoi annapatypei: KB "Wckpa” n KB "Op-
6uTta" 8 MUHWCTEPCTRE NPOMBILLNEHHOCT
cpencte cer3m (MMCC), CneunansHoe
KOHCTpyKkTOpCcKoe Giopo BuiTOBOW paavo-
annapatypel (CKB BPA, 1. JibBOB) B Mu-
HUCTEPCTBE  PannonpoOMbILLUAEHHOCTH
(MPTT), UerTpansHOe pexnaMHo-KkoMMeEp-
yeckoe obbeauHeHue (LIKPO) "3nektpo-
Huka” B MwuHucTepcTee aNeKTPOHHOW
npombineHHocTy (M3M) u ap.

OcTpas KOHKYPeHUUs OTpacnesbix
MWHWCTEPCTE, KOTOPOI NPV MNAaHOBOM
X03RACTBE HE AOMKHO ObING ObiTe BOOO-
e, pononHuTensHo obocTpsnace M3-3a
PacrnonoXeHva ux [MaBHbIX HayyHO-TEx-
Hudeckux ynpasnequin (FTHTY) Ha pasHbix
aTaxax obwero 3aanun 8 KnTainckom npo-
e3ne B ueHtpe Mockewl. 0Oco6o suigens-
NVCb OPraHn3auMoHHbIE CNoCOBHOCTH M
AansHoBMAHOCTE BaneHtuHa Muxaino-
Bu4a Mponerko, 3amMecTUuTens MUHUCTRa
1 HavanbHUKa MaBHOro HayYHO-TEXHWHe-
ckoro ynpagnexus (FTHTY) M3r. WUmexHHo
OH WHUUMWPOBAN CO343aHWE MUHWCTEep-
cxoit nporpamMel “Ctepeodonua”, nas-
wei cTpaHe Nepebie 3NeKTPOMarHUTHLIE
rONOBKW 3BYKOCHUMAaTENEN, CBEepPXTIXO-
XOAHBIE WU NPAMONPUWBOLHBLIE ABWraTeny
anexkTpodOHOB, KaTyweyHsle MarHuTodo-
Hbl BBICWIErO knacca C [O/NrOBeYHbIMK
ronoBKamMu, COBPEMEHHLIE MarHUTHbIE
matepuvans (BNNoTe 40 camapuin-kobans-
TOBbIX), BLICOKOKAYECTBEHHLIE KOHAEHCa-
TOPbI, aniOMWHUEBLIM NPOBOA AN 3BYKO-
BbIX KaTyluek BbiCOKO3( heKTMBHBIX rono-
BOK FPOMKOrOBOPUTENEW u MHOroe apy-
roe. B. M. Nporneiko soBnék v asTopa
aTOA CTaten B nporpammy "Crepeodo-
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HMA", a Noaxe No peaynbraramM Oearenb-
HOCTIW HA3HAYWN rNaBHbIM KOHCTPYKTOPOM
OTpacny Nno Hanpaenernio "AkycTtuka'.

Mpw BCeil aeknapaTWBHOW BaXHOCTW
KaMnaHuy no paspaboTKe NPecTUXHON
TexHWUKIA ,qBOﬁHOi'O Ha3HaA4YEeHWA N HEeCMOT-
psa Ha OGypHoe MOBbILIEHWE CNpoca Ha
BbICOKOKAYECTBEHHYIO OBbITOBYIO TEXHMKY,
TEMaTMYeCKWe OT4eNsl MWHWCTEpPCTB,
pacnopsXaiomecs GyHaHCOBBIMY Cpea-
CTRAMMW, CYATANW EaWHCTBEHHO BO3IMOX-
HbIM Cnenoe NoBTOpeHune aapyﬁemublx
AOCTVXEHWUIA, BNNOTb A0 3akynku nepeno-
BbIX TEXHONOTMWA, HE BWOSA HUK&KOrO CMbIC-
na B Hay4HbIX MCCNEAOBaHWAX, Tem Gonee
NOWCKOBbIX, HE NOBOPR YXe 0 dyHAaMeH-
TankHuix nNpobnemax 3NeKTPoaKycTuku,
OrpomMmHOro Tpyaa CTOMAO A0Ka3aTh YU-
HOBHMKY CO CpPEQHMM CreumanbHbiM 00-
pasosaHvemM, KypaTopy nnaHosoro otae-
na segywero rnaeka M3Ml, HeobGxonu-
MOCTb nouckoeoin HWP no cpegHevacToT-
HOW FONOBKE C TOHKONNEHOYHON membpa-
HOW 1 pacnpenenéHHoN 3BYKOBOW KaTylu-
KOW. A NepBblieé B CTPaHe akyCcTuHeckwe
cuctemn "3nekTpoHnka 100AC-060" ¢
meTtananyeckmmn Audgipysopamn, obec-
neynBallMMM HENPEB3OWABHHYIO nn-
HENHOCTh, CTABUNLHOCTL, HANEXHOCTL U
TEOPeTUYECKn WAeanbHbI NOPLWHEBOW
pexum paboTel BCEX roNosokK, NoOABMNNCE
B pe3ynbraTe HeoXWEaHHO OCTPOWN KOHKY-
PeHTHOM BopLObI 33 KONWPOBAHWE U TBOP-
4Yeckoe NepeocMbICNEHne NepcnexkTvs-
HoW 3apybexHon AC "Fisher STE 1200".
MpotoTtun artoint AC enepssie Guin npen-
CTABNEH rPYNNoN aMmepukaHcKux 1 AnoH-
CKWX KOMMaHWi Ha BbicTaske B Ocake B
1979 . w cran npegMeToM OCTpeiwero
MHTEpeca cpaay Tpex Haubonee HayKoem-
KMX W BbICOKOTEXHONOMMAYHBIX MUHIAC-
tepcTs oboponHoro nyna (MPN, MMNCC u
M3arny.

NapameTpsl W 3BY4aHWe 3TON Mopenu
AC, KaKk v 3an0XeHHbIe B Heil OpurnHans-
Hble TEeXHWHECKWE W TEeXHONoruyeckue
peweHus, Buinn NpuaHadel 06pa3LOBLIMK
1 CTanu NepeneKTMBHLEIMM pyBexamu paa-
8NTWA HanNpasheHns B Mupe Ha Bnvxai-
wue 10—15 ner. CnyxGbl TE@XHWYECKON
PA3BEOKW 3TUX MUHWCTEPCTB, AeRCTBYA
HEe3aBUCUMO W COXpPaHAn 3TW JJ,EL""ICTBWH
KaK KOMMEPUECKYID TaiHy, 3akynunu ob-
pasubl 3TOM TeXHWKW B KONW4ecTee, 4OC-
TATOMHOM ONR UX NOAPOGHOTO M3yHeHus,
MCNONL30BaHUA B kavecTse 00pa3Los npu
CpaBHEHWM Ka4ecTea 3ByHaHWs, a Takxe
ONA NOBTOPEHWA, OCBOEHWA 1 BhIMYCKa Ha
OTe4ecTBeHHbIW peiHOK. OaHako npocroe
NOBTOPEeHWE OKa3zanocb Ana BonbwKMHCTEA
WX Y4aCTHWKOB 3TOR 3nonew npocTo
HEBO3MOXHbIM, TaK KaK NOBTOPUTE MOXHO
TONBLKO OCBOEHHOE, @ He HOBenwne 3ana-
TEHTOB3HHbLIE O0CTUXEHWH ANOHCKWMX W
AMEPUKAHCKMX MUKDO3INEKTPOHHLIX Tex-
HOMOMMIA.

JocTatouHo ApKOR  mnalcTpaunei
CNPaBeaIMBoOCTY WMEHHO Takoro $akTu-
4ECKOTO MONOXEeHWS BelLei SBUNOCE TO,
4YTO MepeEblie, BECkbMa Lanekue 0T Kkonupye-
MbIX aHanoroB oﬁpaau,m mMerannonopu-
CThix A y30pOB 4NN rONOBHOMO Mo aky-
CTVKE B CTPaHe MHCTUTYyTa MMCC — BHK-
WPMA wum. A. C. Monosa Gbinn nonydeHsl
Toneko B 3eneHorpage, 8 MoCkOBCKOM
WHCTUTYTE 3NeKTPOHHBbIX TEXHONOrMn
(MW3T), noasenomcTeexHom M3M, MNon-
HoMacwTabHoe peleHne BCero Komnnek-
Ca BO3HMKLLWMX 33124 0Ka3anochs No cunam

TONBKO COOTBETCTBYIOWWM CReunanun-
CTAM, MPUYEM HE WHKEHEPHO-TEXHWYe-
CKOrO NPUKNaaHOro HaaHaverus, a obuwe-
GUBNYECKOTO MCCNEN0BATENLCKOrO YPOB-

"AnexTpoHuka 100AC-060"

HA 13 oTaena GuanKko-
TexHW4eckKkux wccne-
A0BaHWiA, cneumansHo

YK 621.396.001 4 :006,354

TPeHOBAHMAMMK K EKyCTUKE, a4 CO3aHHBIe
B MPOLECCE OCBOEHWA BbICOKOYACTOTHHIE
ronoBkwn ¢ pekopaHeim KN4 8 ynetpassy-
KOBOM QManascHe HaWnu npumeHeHue u
B OXpPaHHbIX YCTPONCTBAxX OT FPLI3YHOB 1 B
CUCTEMAX HEernacHoro HabawgeHus u
BO3AencTBMA Ha Buonoruwueckne o06b-
EKThi.

O cTaHgapTU3auMK NapameTpos
aKyCTUYECKUX CUCTEeM

MNaMeHeHne OTHOLEHUA K Ka4yecTay
3BYKOBOCNpOW3BeneHnns notpebosano
$OPCUPOBAHHOTO NPEONONEHWA Pa3HOo-
YTEHWA C MUPOBBIMIW CTaHgapTamu: ob-
LWETEXHWUHECKAMU, METDONOM MHECKMMU 1
TEPMUHONOIMYECKUMI, MPUYEM B nep-
BYIO OYEPEab ANA AKYCTHUHECKON annapa-
TyPbl OBWECTBEHHO-KYNBTYPHOrO HasHa-
yeHua. No3aToMy NPEACTaBNATL CTPAHY B
MEXAYHAPOAHbLIX OpraHax craHaapTuaa-
uun crtan HUK®W. YuukanbHbii opra-
HU3ATOP eXEerofHbliX BCECOK3HbIX WKON
no anekTpoakyctuke "3JIA" B 1980—
1991 rr. B. Il BenkwH, cTae cekpeTtapém
82-ro komuteTa M23K “AyavoBuayansHele
cucTemul”, NpUBREK K patore akTWBHLIX
MONOMAbIX pas3paboTynkoB. 3TOMY BKAIO-
YEHWIO B 4YNEHbl COBETCKOW u4acTu
MexayHapoaHOW 3NeKTPOTEXHUYECKON
komunccun (CoeM3K) » asTopa cratem,
CTaBWwero K TOMY BPEMEHW OCHOBHbIM
ONMOHEHTOM [ONA BEAYLWEro MUHW-
ctepctea (MMCC) no crannapTvsaumm B
INEKTPOAKyCTUKe, NpeawecTsoBana pe-
3yNeTATUBHOCTE MHOMONETHWX OCTpen-
LLInX ﬂEﬁaTDB Nno BbIBEOAEHWHOD W3 OTEYe-
CTBEHHbIX CTAHAAPTOB HA OLITOBYK aKyCc-
THUKY napameTpa "HOMWHaNLHAA MOUL-
HOCTB".

Fpyma 339

rocyYy AAFCTEBEEHHBMA CTAHAAFT CON3A CCFP

CO34aHHOro AnA pe-
WweHna WHHOBaUMOH-
Hbix 33034 NpPopbLIB-
HOro ypOBHA W DYKOBO-
AUMOTO  AUPEeKTOPOM
WHCTUTYTa BEeAyllero
Hay4YHO-NPOU3BOACT-
BEHHOro 0GBeANHEHUA
nepsoro rnaeska M3M
B. A. AdaHachessiM.

ORCTY 6586

MeTOIM MIMEPENUA JNCK TPORKY CTIOC KN
DUpIMETPOD

FPOMEOIOBOPHTENH

rocr
1612287

Loudepeakeis. Methedds of measuring
eleclroscoustic parumetlers

HeouexHuman nomoLys
MaBHOMY KOHCTPYK-
TOpY OTpacnnm B Mer-
PONOruYeckux nccne-
AoBaHWAX W NOHWUMaHWK 3an0XKeHHbIX
woen Owina okasada B. W. Wopossim B
MTYCW, O. A. CanTbikoBbiM B8 HUKDW,
B. B. YepHbiwossim 1 B. B. Haymosown &
AKWH, W. A. AnpowwnHoin sBo BHUWPTIA,
B. N. lpuHdbensaom 8 KB "Uekpa” 1 mHo-
MK ApYruMK paspaboTynkamm,
Cuctemsl, pa3paboTka KOTOpbIX NO-
TpeboBana pa3ragku U CO3NaHNA MHOXE-
cTea "Hoy-xay”, kpome oduLnanbHOro
BLITOBOro NPUMEHEHWUA, LUMPOKO WCNONb-
30Banvck B KawT-KOMMNauuax 0oeBbix
xopabnei n NOABOOHLIX NOAOK, B KOMHA-
Tax penakcauuu OeXypHOro nepcodana
0DOPOHHBIX U CUNOBLIX BELOMCTB, B CO-
BRPEMEHHOW MeAULVHEe W pekpeauun v
MHOIMX MHBIX HEOQDMLLHaRbHHX npunoxe-
HUAx, PaspaboTynk KOHCYNETMPOBAN CO3-
narteneit "bypana" v opyrux oOLEKTOB C
npenensHo OCOBEHHBIMW WU XECTKUMMK

Cpow neficrmun ¢ 01L.0D1E9
ao 01.01.94

YYMTBIBAA HECOMHEHHYK) CUCTEMHYIO
B&XHOCTb 3TOA ucTtopun Gopebbl paspa-
BOTYMKOB € NPOGMECCHUOHANBHLIMIA CTaH-
[apTU3aTopamn TexHuku oblero HasHa-
YeHWs, Kak U 3anyTaHHoCTs npobremaru-
KW, MMEET CMBICA OCTAHOBWTECH Ha eé
cyTh nogpobHee.

DTOT NPECnoByTLIA Napamerp, Konwu-
YecTBeHHOE 3Ha4YeHWe KOTOpPOro CToano
nepesiM B HasBaHuax Nob0W monenn
OTEYECTBEHHOr0 rPOMKOrOBOPWUTENA,
BNONHE NOrUYHO NPpegcTaenanca HeuCKy-
WEHHBIM NOTPeBUTENAM MaBHLIM COBO-
KYMHBIM MepunomM ero kayectea. Ho k
TOMY BPEMEHW 3TO MEPWNO Ka4yecTsa HW
no KakoMy W3 CBOWX CYLLECTBEHHBIX
OTRWYUTENEHBIX NPW3HAKOR, 3aN0XeHHBIX
8 ero onpegeneHue u GyHKUMOHaNLHOE
npeaHasHa4YeHne, COBEPLIEHHO He COOT-
BETCTBOBANO0 HW CODCTBEHHOMY onpepe-



NeHwWio, HW NpruKnagHoMy cMeicny aTtoro
napamerpa.

1 B camom fene, ucxoaHoe onpeaene-
HMe 3TOro napameTpa B cTaHaapTax Cno-
¥WUNOCk B T& JaBHWE rofbl Havyana aAsanua-
TOro BEKa, KOrAa YCUNUTENL M TPOMKOrOBO-
puTent BbinM HEPACHASHUMBIMU Y3NaAMK
B83avMOCOrnacoBaHHOrQ TpakTa paguo-
NpUEMHUKa unn paguonsl. HoMWHanbHan
MOLWHOCTE FPOMKOTOBOPUTENA — 3TO Mo
onpeaenennio [15, 16] "BeixogHan anex-
TPWYECKAS MOLUHOCTb, OTPAHUYEHHas BO3-
HUKHOBEHWEM HEMUHEWHBIX WMCKAXEHUN,
NPeBLILLAWMX 330aHHOE 3HAYEeHue, U
ANUTENBHO BhiJepXunBaeMan TPakTom Beas
TENNOBLIX W MEXaHW4HeCcKUx PaspylueHwnia
(HeoBpatiMeIX yxyOLUeHWA DYHKUMOHANL-
Hbix napameTpos)”’. K ToMmy xe, cornacHo
6a30BbIM NPEACTABNEHWAM CTaHaapTos,
MoBOI HOMUHANLHLIA NapaMeTp — 370 He
v“3MepsemMoe MHANBMAyansHoe OBbeKTHB-
HOE Ka4yecTBO AaHHOro NpeaMera namepe-
HAW, @ CTAaHAAPTW30BaHHOE, YHUDULMPO-
BaHHOE YCNOBYE 3aMepa ero Apyrux napa-
METPOB, HE ABNAKLLKMXCH HOMUWHENbHBIMIA
[15, 16]. Moaromy HOMWHANLHAA MOLL-
HOCTb FPOMKOTOBOPWTENEA U yCUNUTEenemn
HUKOrga He M3MepseTcd HU Kak MOLL-
HOCTb, HW KaK CBOWCTBO KOHKPETHOT0 00b-
ekTa uamepeHnin. OHa sbibupaeTca na
yHudUUMpoBaHHOro cTanfaptami paga
uenoHMcneHHblx 3Haqexnin [17].

YouBUTENLHO NPX 3TOM, Kak yHudUUmM-
POBaHHOE YCNOBWE W3MEDEHWA CBOWCTRE
KOHKPETHOro 06bekTa MOXEeT CNYXTh ras-
HbIM NOKa3aTtenem ero NoTpeduTenbekoro
Ka4ecTea, Noapa3yMeBaroLLero CooTeeTCT-
Bylowee nnu NponopunoHanbHoe Konu4ecT-
BO HEWCKRXEHHOMO NONe3HOro npoaykra —
3syka? Beab cOrnacHo craHiapTam, nencT-
BOB2BLLUWM B CTPaHe, Ha3BaHWe Kawaoro
rPOMKOrOBOPUTENA HAYMHANOCE MMEHHO C
3TOM MoLWHOCTK! HO Ha BeIXOAE MPOMKOro-
BOpWTEneid Hukorga He Guino U He Byder
INEKTPUHECKON BbIXOAHOW mMolHocTu! W
€€ HEMNb3A 3aMEHNTL BXOAHOW, NPespaLlan
Takon ocHoBONONAarawmMin dhyHKUMOHaNE-
HbliA HEQOCTATOK JNEKTPOaKyCTM4EeCcKoro
npeobpa3oBaTens, kak MU3epHOCTL KO3h-
cduumerTa noneaxoro aevcreus (KMNA), 8 ux
KaXyLeeca NpPevMyLLIecTBO, ASMOHCTPU-
pya ero noTpebuTenio B Nepsyio O4epeas
kak rnaeHoe pocTonHeTeo. KM 6uiToBhIX
rPOMKOrOBOPWUTENEA Pa3Hbix rabapuTos u
B Pasnu4yHOoM akyCTU4eCKom OCbO}JMneHHM
MOXET pa3nu4areCs BeCcbMa CyLWEeCTBeH-
HO — B COTHIO pa3s u gaxe Honee!

Hanpumep, manorabapuTHbie LIMpOoKOo-
MONOCHLIE AKYCTWHECKWE CUCTEMbI Myfb-
TUMEAWAHOTrO Ha3HaA4YEeHWsA, Kak Npasuno,
WMEIDT XapaxkTepuCcTUHEeCKYD 4YYBCTBW-
TensHOCTk okono 80...82 nb/Bt/m, ay py-
MOPHbLIX AKYCTHHECKMX CUCTEM 3TOT Nnapa-
meTp B cpeanem 100...104 oB/B1/m v MO-
XeT AocTurate aHaveHmnini 8 114 ob/Bt/m.
Paznnua B 20 0B ANA xapakTEPUCTUHECKON
YYBCTBUTENBHOCTM TPOMKOrOBOpUTEneit
COOTBETCTBYET pasnnyunio Mowrocti 8 100
paa. Takmm 06pa3om, NPM TON e MOLLIHOC-
TH, NOAABAEMORN OT YCUANTENA C Hanpaxe-
HWMEM, COOTBETCTBYIOLNM ITOI MOLUHOCTH
4yepe3 HOMWHANLHOE COMNPOTUBNEHWE
Harpyskyl, MOWHOCTE BbIXOOQHOrQ curHana
BypeT paanuyatecs bonee vem B 100 pas.

Yuran aHaveHue rnpeaensHon nongasae-
MO MOLLHOCTY B HA3BaHWW aKyCTUHECKON
cuctemel (AC) kak "BbIHOCHOIO rPOMKOro-
sopuTens ObiTOBOro HaaHadeHus” [16],
noTpeéutens OXMOAET COOTBETCTRYIOLIEH

NPOMNOPLMOHaNbHOW PasHilbl B MaKCK-
MAaneHOW rPOMKOCTW B Npenenax Tex xe
nckaxexun. OaHako peansHas rpOMKOCTb
OLHOBATTHON PYNOPHON CUCTEMBI MOXET
0Ka3aTLCA HE TONBKO PaBHOR, HO K BONb-
LWel, 4eMm y CTOBATTHOW ManorabapuTHon
AC MyNETUMEAWNHOIO HA3HAYEeHWUA.
Kpome ckpeiTon pasHnusl B KMNA, tpe-
Gylowen 3HaHua nepesoga geunben
XapakTepPUCTUMECKON YyBCTBUTENLHOCTH
B BaTThl paboyein MOLLHOCTH, HEVCKYLUEH-
HbIA NOTpetuTens HenabexHo cTankvea-
eTCA ¢ 0CODeHHOCTAMUW BOCNPUATUR aKy-
CTMHECKWNX CUrHanose cnyxom. MNepexon c
pPasHuLbl CaMoro 38YKOBOrO NaBNeHus,
HENOCPEACTEEHHD PerucTpUpyemMoro mMa-
MEpPUTENbBHBIM MUKPOMOHOM B Nackansx,
Ha geumnbens yPOBHA MPOMKOCTH BbI3BaH
Yy4ETOM OCODEHHOCTER BOCNPUATAR 3BY-
KOB (Kak 1 Apyrix CTUMYNOB — 0 3aKOHY
laycca—®exHepa) opraHamu HyecTs
4EenoBeKa, KOTOPOMY, B KOHLE KOHLIOB, W
npegHa3sHa4awTca BCe BOCNPOW3BOAW-
Mbl€ MHQOPMALUWOHHBIE CUrHanel C WMx
pacnosaHaBaTeNbHbLIMW NPU3HaKaMU.
Hawmn opradsl 4yBCTE BOCAPUHUMAIOT
HE camy DU3NHECKME BENWHUHLI BO3OEN-
cTByOWMX PAKTOPOB, d UX OTHOCKUTENEHBbIE
3Havenva. Opyrumn cnoBamu, 4To0B! No-
4YYBCTBOBATb PA3HULYY OAHOTUMHBLIX BO3-
NENCTBIN, OTHOLIEHWE 3HAYEeHWW NUHEN-
HbIX NapamMeTpoB AOMKHO MPEeBbICUTL OT-
HOCUTeNbLHbLIK Nopor pasnuyumocTy. (fn-
HEAHBIMK BENMHMHAMIN ABNAIOTCA addek-
TUBHbLIE 3HAYEHMA CUNOBbLIX hUu3anHecknx
napameTpoB, Takux Kak HanpsxeHue, ToK,
CKOPOCTh, 3BYKOBOE AABNEHWe, BXOdAluue
B OpMyNLl MOLHOCTEN B KBagpare uau
NPOW3BEASHWEM ABYX CONPAXEHHRIX BENN-
HWH NAHENHBIX MapaMeTpos. ) A Tak kak rno-
por YyBCTBMTENLBHOCTA K OTHOGUTENBHOWN
rPOMKOCTH CTUmyna 8 obnactu makcu-
ManLHOW paspewawwein cnocobHocTH
cocragnaer 1,5...2 ab, T0 COOTBETCTBYIO-
wee yBennyeHne MOLLHOCTW YCWAWUTENA,
Hanpumep: Ha 25 BT, ¢ 50 go 75 Br, Beirna-
asuee on\ NPocToro noTpebuTens ecema
BHYLUMWTENLHBIM, OKa3bIBATCA TONBKO eAea
3amMeTHeIM Ha cnyx. W ato GyneTt BepHbiM
TONLKO B CAYHAE OONHAKOBOCTW KPYTU3HbLI
HapacTaHWA WCKaXeHWl 3a aTMMK YCnos-
HBIMW MOPOramy, yKasoliBaeMsIMKl, kpome
BCEro npoyero, He Ans KOHKPeTHOro ycwu-
nuTens, a B TexHu4eckux ycnosuax (TY)
TONBKD Kak TUNOBOE rpaHu4yHoOe 3HavYeHue
ANA BCeX M34enniA KOHKPETHON Moaenn.
Bonee Toro, Ge3pasmepHbIii OTHOCK-
TenbHbiA KOADOUUNEHT rapMOHUYECKINX UC-
KEXEeHWIA rPOMKOroBOpUTENeid M3MEepRETCA
COBCEM HE rMPU HOMWHANBHOWN MOLLHOCTH, He
yauteiBaowen KM npeobpasosatens, a
NpW 3TOM CTaHAaPTHOM 2 deKTUBHOM 3Ha-
HEHUW YPOBHA 3BYKOBOMO AABAEHUA (KOM-
(OpPTHOM, AHTPONOMOPGHOHOM, 3PrOHOMMY-
HOM, 3KONOMMYHOM), YCPEOHEHHOM B HAW-
Gonee KPUTHHOWM ANA CNyxa NONoce 4acToT.
MOLUHOCTE BXOOHOrO CurHana, Heobxoaw-
mas ana obecneyeHus 3Toro CTaHaapTHOro
YPOBHS CPEAHEero AasBneHws, HasbiBaeTcs
paboueir [16, 18, 19]. Pafoyas MOLHOCT,
Takum oGpa3om, AaBnseTcH 0bR3aTeNnbHbIM K
He3anLTepHaTMEHBIM CTaHOAPTU30BAHHBIM
MUHKMMANBHLIM YCNoBYEeM H3M9p8HHﬁ BCEX
napamMeTpoB (hyHKUMOHANEHOrO Ka4yecTea
rPOMKOrOBOpUTENeid, XOTR Hukakum obpa-
30M HE CBA3aHa C HOMWHANBHOM.
Jaxe nna BecbMa 3pyaMpoBaHHbIX W
TEXHUYECKN rpamMoTHLIX noTpebutenei
pabo4an MOWHOCTE HE NPEeacTaBnaeTcH

3ACNYXWBAKOUENA BHUMAHURA. 3TO APKO
npoaeMOHCTPUPOBAN pa3rosop paspa-
6OTYMKOB C 3aMecTUTenem MUHWCTpa
MPI1, korna nepseeie 00pasubl akycTnye-
ckux cuctem "InexkTpodnka 100AC-060"
Dbl NpUBE3EHEl ANA UX NEMOHCTPaLMK
Ha konnern M3M coBMeCcTHO C U3aenua-
MK apyrux paszpabotuukos. Beab yem abi-
we KM rpomMkoroBopuTens, TeM MeHblLe
ero paboyas mowHOCTL. M 3TO ABnReTca
nokasaTenemM BAXHEWLIEro KavecTsa aky-
CTUHECKUX CUCTEM — €ro YyBCTBMTENLHO-
ctu. Tak, Ans CUCTEM C YYBCTBUTENbL-
HocTeio Gonee 90 o6/BT1/m, T. . uamepeH-
HOI Ha paccTosiHum 1 ™M B ceoBOOHOM
None NPY HaNnpPRXeHWW CrHana, cooTaeT-
CTBYIOLLEM BXOOHOW MOWHoOCTY 1 BT, pa-
Ho4yan MOWHOCTL AR NONYYEHWA CpeaHe-
ro 3BYKOBOro Oa@sNeHWR, COOTBETCTBYIO-
wero yHUQUUNPOBAHHOMY YPOBHIO B
90 nb, coctasnser menee 1 Br! MNpu aTom
OHA KOHKDPETHA, He NPeaCcTaBNseTcs "Kpyr-
non” BeNUHMHOM M HMKAKOr0 OTHOLUEHNA K
PARAY CTAHAAPTHLIX 3HAYEHWIA HE MMEeeT.
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ManorabaputHasa aktuBHasa AC
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A. BYTOB, c. Kyp6a fipocnasckoii 06.

a3nNuyHbIe MOBUbHBIE MyNETUMEONA-

Hble annapaTtsl 00b4YHO 0fecneyuBalT
HErPOMKOE W He COBCEM YAOBNETBOPU-
TEnsHOE KaYecTBo 3By4aHus. Ho He Bcer-
[a BCTb BO3MOXHOCTb U HEOBXOANMOCTb
NoAKNHaTL K HAM rpomosaxuin YM3HY c
MACCMBHLIMW CTALMOHAPHBLIMK aKYCTH-
YyeckuMu cucTemamu. [ina Takux cnyyaes
MOXHO W3rOoTOBWMTE NErKyld, KOMMAaKTHYIO
aKTWBHYIO aKYCTMHECKYID CUCTEeMY, KOTO-
pyto npu HeoGxoauMOCcTW MoxHo Byner
noakN4nTe K (oToannapary, Buaeoka-
mepe, mMobuneHOMY TenedoHy, MynsTh-
MEAWIRHOMY NMNeepy, NIaHWeTHOMY KOM-
nbOTEPY, HOYTOYKY.

Ina nutanma Takon AC Gbino peweHo
MCNONbL30BaTk rOTOBLIA  MMNYNLCHLIA
uetodHuk nutadua (MANM) SJ-DV22A ot
DVD-nnewepa "Supra DVD-013X", Ho

D1—D4 1N4007

Te a3a Tem, u4ToDbl AONOAHWTENbLHAA
ofMOoTKa He nonana BHaxNecT Ha BeIBOAkI
o6moTkn Il (oHa wnarotoeuTenem OGwina
HamoTaHa nocneaxein). O6moTka lll pavee
MCNonbL3oBanacs ANA Nony4eHua crabun-
NU3UpoBaHHOro Hanpaxenna +5 B. [lo-
nonHuTensHana obtmoTka IV coepvueHa
NnOCnNenoBaTencHo € Hel Tak, 4Tobbl
WHAYKTMBHOCTH 0Denx OBMOTOK CyMMUW-
posanuce. Owunbku ha3nmposkn ux noa-
KAKOYEHWA HeaonycTuMel. BuTkn gonon-
HWTENbHOW OOMOTKW MPONWTLIBAKIT Ua-
MNOHAAKOM WUAW TPAHCHOPMATOPHLIM Na-
KOM. 3atem TpaHchOopPMATOp YyCTaHaBNN-
BaIOT HA MNPEXHEE MECTO.

Jwvop WoTtkm D11 SR306 6bin 3ameHeH
OLICTPOAGUCTBYKOLMM BbICOKOBOMBTHEIM
anogom GUR460. Kowpewcatop C12
YCTAHOBNEH C HOMUHANEHLIM HANPAXEHN-

D11 L2
D5, D6 FR107 BT1 GUR460

HanpaxeHun cetn 200 B n BLIXOAHOM
Hanpsxkexuu 16,5 B ymeHblUeHUe BLIXOAO -
HOrO HanpsxeHna Ha4dnHaeTcH npyv npe-
BHILLEHWN TOKA Harpy3kn 1,3 A. Peaucrop
R13 conpotusnexHuem 220 Om 3ameHéH
Pe3McTopoM conpoTtuBnedHnem 2,2 kOm,
peauctop R8 conpotuenenmnem 470 Om
3aMeHEeH Pe3ncCTOPOM CONPOTHBEHUEM
1,2 kOm. Ha nnary VWM Takxe Geinn no-
NONHATENLHO YCTAHOBNEHE OBYXOO6MO-
TO4YHEIR gpoccens 1L3 W koHAEHCATOpbI
1C16, 1C17. HeHyxHble ne4aTHwie Ao-
POXKW yOANEHbl. AMNAUTYAA HANPSXEHUA
nynscaunit Ha koxaexncatope C13 — oko-
no 40 mB ripu Toke Harpyaku 1 A,

K BeiBOogam 5—8 mukpocxems |C1
NPUNanBaT OONONHUTENLHEI MELHbIA
TennooTeon nnowaasio 2 cm® (oaHa cTo-
poHa). [JononHUTENLHO YCTaHOBAEH Tep-
mopesuctop 1RT1 © oTpuuatenbHbIM
TKC, KOTOpBbIA yMEHbLIAET MYCKOBOW TOK
UM, 4to yBenuuusBaeT cpok cnyxOwbi
seiknodaTens 1SA1, awopos D1—D4 n
koHoeHcatopa C3. Kongedcatop C2
émkocTeio 10 mkd 3ameHEH KOHAEHCATO-
pom EmkocTeid 22 mkdD. Kepamuueckue
koHaeHcatopel 1C14, 1C15, 1C16 npn-
NasHobl CO CTOPOHBI NEHATHONO MOHTAXA K

BL1 . P i
pa c4
26 mMH & W el i ol
150 Ins x 1000 B 0,04 Om 5
:— — TRLALALS :£1C1T 0
1l =2c3 v 220 mkx ©
D§2 ZSD‘I 47 mi x 450 B 1c16| X258
= — 3! FB |PWC| DRA ) i .
c1 7 rves R e B S
100Hx 2758 VoD sou
_H 1RT1 12 FuU1 eT R3 1HL1 RL512-YG413
1,5A ’ 22
7l Sckoas. VIPer22A-DIP
1SA1 "Bin " c2 I+ 1014 =t i e
2wmkx | 200 HT TL431CLP
XP1 x50 B .
N N
2308
Puc. 1

nocne ero HecnokHon nopaboTku. Boi-
X0AHas MOWwHocTe Takoro KM — okono
20 Bt. MNopobHeie DVD-nnenepsl B 3noxy
WX MONYNAPHOCTM uUMenn Hebonbluon
cpok cnyxBbl 13-33 GLICTPOW Aerpanauun
nazepHon ronosku. OgHako GoNbWWHCTBO
M3 HUX UMET Ka4eCTBEHHO W3roTOBNeH-
Hell MW, Hag€xXHOCTL KOTOPOro 3Ha4un-
TENBHO Bbille, 4HeM Yy NOYTH TaKKUX Xe
coBpemeHHbiXx 3 DVB-T2 TeneBU3anoHHbIX
NpUCTABOK.

Ha puc. 1 nokaaasa npuHuMnuansHas
cxema popabotanHoro WUIM. Obosnade-
HWUA  OQONONHWTENBHDO YCTAHOBNEHHBIX
AeTanei Ha4uHaloTca © npedurkea "1". C
nnartel Bnoka NnUTaHua yaaneHsl BCe 3ne-
MEHTbl, OTHOCRAIUMECH K cnaboTouHbiM
MCTOMHWKAM  BTOPWYHBIX  HANPSXEHUA
+12 B 1 12 B. UmnynecHuilt Tpancdop-
matop BT1 BeimavBaloT, nosBepx Xentoi
WTATHOW M3ONALUMKM HA KaTyllKy TpaHc-
d}opma‘rapa A0NONHWTENBHDO HaMaThIBaloT
TpK cnos MNBX n3onaunoHHON NedTel. Ha
HEE HamaruiBalT AOMONHWUTENLHYID OF-
MOTKY IV — B BuTKOB 0OMOTO4YHOrO Npo-
soga 6x0,15 mm. Bo BpemMsa HaMmoTku cTa-
parTece He uapanars NPosOL Kpasmu
(GEeppUTOBOro MarHMTONPOBOAA U Cheav-

reaeay
R S

Puc. 2

em 25 B Bmecto 16 B. KoHaencartop C13
YyCTaHOBNEeH EMKoCTbio B20 mk® Ha 25 B
BmecTo 470 mkd Ha 16 B. Peauctop R10
yCTaHoBneH conpotueneduem 1,94 kOm
Bmecto npexiux 10 kOm. Yem MeHbwe
CONPOTUBAEHME 3TOr0 Pe3ucTopa, TeM
Gonsble BeixoaHoe nanpsxeduwe WAM. C
yKa3aHHOA Boiwe AopabdoTKon MMMNYNLC-
HOro TpawchopmaTtopa WWUM paGoto-
cnocoGeH NPW BLIXOAHOM HANPAXEHWW
10...18 B u Toke wHarpy3ku ao 1 A. lpwu

BbLIBOAAM COOTBETCTBYHLUMX OKCHAHbIX
KOHOeHCaTopoB. KepamMuyeckuil KoHOeH-
catop C6 (émkocte — 1000 nd, Homu-
HanNbHOe HanpsHKeHWe NepemMeHHoro To-
ka — 250 B, na cxeme He nokasaH) ypa-
nex. Npw pnutensHon pabote UK ¢ Bbi-
XOfHLIM TokOM 1,2 A TemnepaTypa mMuk-
pocxemsl IC1 n TpancgopmaTopa BT1
Buina okono 75 °C npu KOMHATHOR Temne-
patype 25 °C. Bua Ha mMoHTax Aopabo-
TAHHOTO MCTOYHWMKA MOKasaH Ha pMc. 2,
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pasmepe! ero nnatel — 44x130 mm. Jpoc-
cens 1L.3 — nByx06MOTOYHBIA OT KOMNLKO-
TepHoro ATX BIM, 4em Gonbwe WHOYKTUE-
HOCTE WU MeHbLUE CONpOTUBAEHUE 0OMO-
Tok, Tem nyqwe. Ouon GUR460 moxHo

3@MEeHMTe OwonoM wua cepwi FR304—
FR307, SPR300J, PR3004—PR3007,
UF4004—UF4007. Ceetoauog — nobon
HENPEpPLIBHOTO CBEYEeHWA, HanpuMmep,
cepwii L-63, KMNO36, KMNOG6.

Moayns YM34
W3roTOBNEH MO
CXEMe, NpUBenEeH-
HOW Ha pwmc. 3.

Mockoneky B AC npumeneHa manoraba-
pyUTHaR OMHaMWYecKan rofoexa, KoTopas
He cnocobra addexkTeHo BOCNPOM3BO-
OUTb HU3WWEe 3BYKOBBLIE 4acToThl, B
YCTPOWCTBE NPUMEHEH akTuBHbin DBY,
Hanpsxenue 3BykOBOV 4acTOTbl NOCTYNa-
eT Ha Bxof ycrpowWctea — wrekep XP1,
rueano XS51 moxeTt BbiTh Kak NacCcuBHbIM
BLIXOAOM — PA3BETBUTENEM CUrHana, Tak

INHX3LOMNASE

ni‘ojpeI@NsSuoD iI9ooduog
ni-olpesgiew :varerd wandy

8102 ‘2 5N oUTvd
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Mpuém craTten: mail@radio.ru
Bonpocs!: consult@radio.ru

PAOWMO Ne 2, 2018

W OONOMHUTESNBHLIM BLIXOOOM, K KOTOPO-
MYy, HanpuMep, MOXHO NOAKNIYNTE
roNoBHbiE cTepeoTenedoHbl UK Opyroi
YM3Y4. Peauctopst R1, R2 — cymmarop
CTEPEOCUrHana, perynsarop rpoMKkocT —
peanctop R3. Konwpewcatop C1 nopas-
NAET CUrHanL paguo4acTor. Yepes nsyx-
oBMoTouHBIA gpoccens L1 w paspenn-
TeNbHbIA korpoewcatop C2 curHan 34
NOCTYMNaeT Ha EBX0O NpensapuTentHoro
ycunutens, cobpanHoro Ha OY DA1.1. Ero
KO3IDDUUMEHT YCUNEHWUA MO HANPSXEHWNIO
3dBUCKUT OT COOTHOLWEHWA CDHpOTHBﬂeHHﬁ
peanctopoe R7 v R6. C swixona npenea-
PUTENBHOro yeunutens curian 34 nocty-
naeTt Ha ®BY, cobGpaHHuiA Ha aneMmeHTax
DA1.2, R11, C4, R12 n R10. Npwu cHmke-
HWM YACTOTHI BXOQHOrO curHana ¢ 200 po
20 'y aMNaMTyDa HanpsxeHus Ha Beixone
DBY ymenbwaeTca B 16 pas. Mukpocxema
DA1 nony4aer nutaHwe veped duneTp
R13C5. Ha manown rpomkoct ®BY moxHo
OTKAOHATL, ANA HEro HYXHO YCTAHOBWTH
HONONHATENBHBLIA BbIKNKYATENL, 3aMbl-
Kalwun koHoeHcarop C4. Beiknosatens
NOAKNIOHAKT 3KPaHNPOBaHHBIMW NPOBO-
namu. MNpu 3ameHyToM koHoeHcatope C4
Ha cpeaHen 1 6oNbLOW rPOMKOCTU Ma-3a
neperpyakM NOABAAIOTCA WCKAXEHWS,
yxyawaowme pasbopunBeocTs 3ByKa.

Ha wHterpansHon mukpocxeme DA2
cobpan YMY3, Harpy3koi KOTOpPOro mo-
*eT BbiTh AMHamuyeckas ronosxka BA1 co-
npotuenexHem 4 Om 1 Gonee. Koadopu-
LMEHT YCUNEHMA NO HANPAXEHWIO 3aBUCUT
OT COOTHOWEHWA CONPOTUEBNEHWUA Pe3nc-
Topoe R19 1 R18. Jemndupyowas uens
R20C11 npegoTepawaeTt camosDabyxpe-
Hre YM34 Ha ynbTpaasykosbix 4actotax. C
ITOW KE LENb YCTAHOBNEHLI 3NEMEHTBI
C9, R17. YM34 nony4aer nurasve 4yepes
duneTp L2C10. B BepxHem no cxeme
nonoxeHun asnxka peauctopa R3 Ha
qactote 1 kMU xkoadPUUMeHT yocuneHus
YM34 no HanpakxeHuio — okono 200, 3to
cpaeHiTensHo Gonbwon koadduumenT
YCUNeHna, HDSBOI'IHIOLU,MQ noaoxKno4YaTs
YCTPOMCTBO K MOBLIM MOBMNBHBIM anna-
patam, MMEIOLLMM HU3KOE Hanpsxexve 34
Ha Boixoge. Paamax HanpaxeHusa Ha guHa-
mudeckoil ronoeke BA1 — 15 B. Bonb-
wuHeTeo netanen YM3Y ycranosnedsl Ha
nnate paamepamm 37x45 mm (puc. 4),
MOHTaX — [OBYXCTOPOHHWA HABECHOMW.

Ina kopnyca ycrpoictea Bein Mcnoss-
30BaH PA3pe3daHHLll Kopnyc paamepammn
64x76x150 MM OT CBUMHUOBO-KUCNOTHON
12 B akkymynaTopHOW BaTtapeu ans vc-
TO4YHMKa DecnepeboiHoro nutadua. le-
PeOHAA CTeHKa BLIpE3ada ua nonMcTupona
TONWMHOA 4 MM, Ha HEW 3aKpenneHtl an-
HaMWYECKas roNoDekad, BeIKMYaTens NuTa-
HWs, CBeToguon, rHesno XS1, gpoccens
L1, peanctopst R1—R3. Ha 3anHen cTeud-
KE Kopnyca npocsepneds: 44 oteepctus
avameTtpom 2,7 mMm. Bug Ha KOMMOOHOBKY
Y3N10B MOKa3aH Ha pmc. 5.

WWM 3akpennéd Ha 3agHen cTeHke
kopnyca. K Heid xe kneem "KemHTon" npn-
Kneexbl gpoccens L2 u kosgeHcatop C15.
NMpUMEHEH TOTOBLIA ADOCCENb, HAMOTAH-
HbIA Ha KOMbLUEBOM (eppuToBOM MarHmn-
Tonposoge Avamerpom 18 mm (o7 KoMm-
neoTepHoro ATX b)), yem Gonslie nHayK-
TUBHOCTb 3TOr0 APOCCENs M MEHbLIE CO-
NPOTVBNEHWE €70 OOMOTKW, TEM ny4lwe.
ﬂ,MHaMMHECKaR ronoeKa — WMNoOpPTHaA
wimpokononocHas 120-C93F, conportusne-
HWe kaTywkm — 8 Om, MouwHocTs — 5 BT

Paamepbl auddysoponepxatenna  —
50x92 MM, nNo ero NepuMmeTpy kneem
"B8-HT" npukneeHa npoknagka u3 kapTo-
Ha ToNWwwWHON 1,5 MM, KOTOpan yBenuyn-
B3ET PAccToAHWE 0T MemBpaHsl 40 nepea-
HEV CTeHKW KOpnyca, NpeaoTepallan wx
conpukocHoOBEHWe. Kopnyc AwvHamwye-
CKOW rONOBKW 3NEKTPUHECKW COeJMHEH ©
06LMM NPOBOAOM, TOHKA NOLKNIOHEHUA —
MUHYCOBLIA BbiBOS KoHAeHcatopa C3
(cm. puc. 3). Nogonpér mobas WKUPoKo-
NONOCHaA AWHAMWYECKas ronoBka C Co-
npoTueneHnem kartywku 4...16 Om. MNo-
CKOfbKY MarHuTHas cucTema auHamuye-
CKOW ronoskn Waxoautcs Bnnako k ane-
menTam MM, nmeowmm ransaadmu4eckyo
cea3b C ceteio 230 B, oHa v3aonwposaHa
NNoTHOM cTeknoTkaHso v MBX wnaons-
LHMOHHON NeHTo. CTeknoTKaHbe A0NXHa
BbITe NpoONKTaHa Pe3nHOBLIM KNEEM WUIN
kneem "88-HT".

Mukpocxema TDA2006 npenctaenaer
coBoW ABYXTAKTHLIA OAHOKaHANLHER YM3Y
C ABYXNONAPHLIM NuTaHuem = 6...15 B w1
MEKCUMANEHON BLIXOOHOW MOLLHOCTLIO
12 Br. Yepea wv3onvpylollyilo Npoknagky
OHAa YCTAHOBMNEHA Ha OIOPaNOMWUHWEBLINA
TennooTeog pasmepamu 4x30x98 mm. B
ATOW KOHCTPYKUMW €8 MOXHO 3aMeHUTb
Mukpocxemon A2030, L165, LM1875,
OPA544, TDA2030, TDA2040, TDA2050,
TDA2051, K174YH19 ¢ niobeimn BykeeH-
HbIMW uUHOekcamu. BaameH cOBOEHHOro
OY BA10358F nogongeT nmoboi na cepuia
BA10358, LAB358, LT1358, LMI158,
LM258, LM358, MC1458, MC 1558, TLO72.
Mo BOZMOXHOCTH, XeNaTeNsLHO NCnonNsL30-
BaTk QY ¢ HaMMEHbWWM ypoBHEM cobCT-
BEHHBIX LLYMOB,

Bmecto gwopos FR107, octaswinxca
nocne mogepHusaumn WAM, nopongyr
nnoapl cepuii UF400x, 1N493xGP, FR15x,
1N539x, KO247. NepemeHHslidl peanctop
R3 — CMn3-46, noponpér nioboi manora-
BapuTHei conpoTuenervem 4,7...47 kOwm.
Ero MeTtannuyeckuin akpaH-kopnyc co-
EOUHEH C HUXHUM MO CXEME BbIBOLOM
pesucTopa. OKCUOHLIE KOHOAEHCATOPLI —
K50-68, K50-71 wnn aHanoruvHbie um-
noptHele. Kongencatop C1 — nioboit ke-
pAMWYECKUA, OH NPUNAEsH HEeNoCPeacT-
BEHHO Kk BeiBOOam peauctopa R3. Oc-
TanbHbie KOHOeHcaTope! 8 YM3Y — nné-
Ho4Hble manorabapuThsle. Jpoccens L1
(cM. puc. 3) HamoTaH Ha KonbuesoM dep-
PUTOBOM MArHWTONPOBOAE OAMAMETPOM
12 MM, OH COOEPRXUT BOCEMbL BUTKOB 3K-
pPaHUpPOBAHHOrO NPOBOAA (JKpaH coenw-
HEH ¢ 0OWww¥M nposoaom). NoAOKaET Mmar-
HUTONPOBOD OT Tpadcdopmaropa wMa
anekTpoHHoro bannacta KIJT.

[ns nepsoro ekmoveHus YM3Y cneny-
eT npumernTe nabopatopHein 6nok nuTa-
HUA C BbIXOAHLIM HanpaxeHuem +12 B,
paboTalWnit B pexumMe OorpaHu4eHus
BuixoaHoro Toka 0,3 A. C nomMowbio ocumn-
norpada ybexnaTes B OTCYTCTBUN CaMOo-
B0o3byxaeHnA. TOK NMOKOA MWUKPOCXEMbI
DA2 — okono 24 mA. Ecnv oH Dyner bonee
60 MmA, BO3MOXHO, NPUCYTCTEYET Camo-
BO3DYXKOEHWE Ha YNbTPA3BYKOBBIX Yac-
TOTax, ¥ chnegyeT ONTUMM3WPOBAaTL pPas-
BOAKY ODLIEro NpoBsoda CUNoBbLIX, a Takxe
CUrHANbHBIX LENed, KOTOpLIE A0MXHb! BbiTh
BbINONHEHLI 3KPAHWUPOBAHHLIMKU NPOBOLA-
mu. Bug yctpoiicTea nokaaad Ha puc. 6,
ern macca — 540 r BmecTe © coeauHu-
TENbHBIMK NDOBOAAMKW, M3 HUX Macca Ow-
HaMU4ecKon ronoexkn — oxkono 110 r.

BoamoxHocT npumerenHoro MM
NO3BOARKOT NUTATh ABYXKAHANLHBEIA YM3Y,
KaxObii kadan kotoporo cobpad no
cxeme Ha pwc. 3. B cnyvae wcnone3oea-
HWS A7 KOHCTPYKUWKW OBYX KOPNYCOB OT
YNOMAHYTHIX KHCAOTHO-CBUHLIOBBIX aKKy-
MynaTopHbix Gatapen B OOHOM Kopryce
pacnonaraiot MAM, B apyrom — payxka-
HaneHeln YM34Y. CregyeT npuMeHaTh
YeTbIPEXNPOBOOHLIA MeOHLIN CoeauHKU-
TenbHLIA kabens ¢ NPoOBoAaMN CEHEHUEM
He mexee 0,5 mM°. Mo gBYM nposoaam
nogalnT Hanpaxedwe nutanna +16,5 B, k
ABYM APYTUM MNOOKAKHAKT AuHaMuye-
ckyo ronoeky. He ucnonsayure eguHbii
obwwrin Nnposog AnA 3TKx uenei 1 cobno-
pante Gaznpoeky NOOKNIOYEHUA AMHAMK-
4ECKUX TONOBOK.

ICdarom.ru — paguwonoturenam
v paapaborymxam!
MporpammaTopst: "ORANGE-5",
"ORANGE-4", "Omega".
USB-ocunnnorpadb:
"PVE501A", "PVB502A", "PV6503A",
"PV6521" u ux mogudmkaumn.
AganTtepbl N NPOrPaMMHBIE MO-
nynw,
a Takke [NeCATKW ThICAY panuno-
AeTanei co cknaga.
Bcerpa 8 Hanu4Mu No npuenexa-
TenbHbIM LeHaM.
Hocrasxka no Pocoun.
www.|Cdarom.ru
8(985) 924-34-35
8(495) 781-59-24
info@icdarom.ru

* * *

XUT NPOAAX! Npubop ana Tec-
TUPOBAHNA 3NEKTPOHHBIX KOMNOHEH-
TOB (TPAH3WUCTOPLI, OWOABLI, TUPUCTO-
Pbi, KOHAEHCATOPLI, PE3NCTOPbLI, WH-
nyKTUBHOCTM 1 ap.) "TPAH3UCTOP
TECTEP-M2" — 2550 py6.

— Habop pgertanei Kkopnyca
TpausucTop Tectepa-M2 — 525 pyb.

— HOBWHKA! Nnara yacTtoto-
mepa FC1100-M2 ot 1Tu go
1100 Ml (coBpaHHan W HACTPOBH-
Haa), 2exopa: 0.50MIu wn
1...1100 Ml'y, TEPMOKOMNEHCUPOBAH-
Hbll KBapuepsl reHepatop TCXO,
perynupoBka YpOoBHA, UBETHOW nHOW-
Katop, BCTPOEHHLIM TecTep keapue-
BbiXx peaolaTtopos 1...25 MlU, ogHo-
BpeEMeHHOEe W3MepeHune 2-X yacToT —
2750 py6.

— Habop neraneil kopnyca 4acTo-
Tomepa FC1100-M2 — 525 pyo.

3BOHUTE! 3AKA3bIBAUTE!
Mo Homepy 8 (916) 029-9019
c 9-30 no 18-00 MSK,

no e-mail: zakaz@dessy.ru

wnu Ha cainte www.dessy.ru

* * W

MeuaTtHble naaTel, HabopBLl N MOy
Nawszap, DJ200, Mutuamn,
www.zwuk-serwis.narod2.ru



HOBOCTU BELLAHUA

Pazgen senér B. T'YJISEB, r. ActpaxaHb

POCCHSA

MOCKBA. B 2018 r. 8 Mockee no-
ABUTCA eLE 0OHA HOBOCTHAR pafvocTaH-
us "Haumowansuas cnyxba HosocTen”
(HCH). E€ nnannpyeT 3anyctuts "Mynb-
TUMEOWA XONAWHr" ceHatopa Buranus
Borpavoea emecTto paguocTtaHuun “Best
FM™ va vyactore 100,5 Mlu. Paarosoproe
PAAno — PUCKOBEHHBLIA M LOPOroCTONA-
lwmi buarec, 8 Mockse Takwe CTaHuun He
3anyckanuck yxe Heckoneko ner. Crapt
HOBOro <opmarta 3annaHupoBaH  Ha
20 aHBaps, x0T uaHadansHo aanyck HCH
nnaHMpoBanca Ha bonee paHHIOW paTty —
6 pexabpsa (wctoyHnk — URL: https://
www.kommersant.ru/doc/3489372
(25.12.17)).

ANTANCKMWA KPAW. ®uanan PTPC
"AnTavickuia KPTIL™ 21 pekabps Havan
TPAHCNSWMID pagnocTanumn "Munuuen-
ckan BonHa" B ropopax Anencke n Cnas-
ropoae HavactoTax 103,5 MIyw 103,1 My
COOTBETCTEBEHHO, MOLWHOCTL NepenaTyn-
ko8 — no 1 kBt (uctounuxk — URL:
http://altai.rtrs.ru/tv/analog/rtrs-
nachal-fm-translyatsiyu-radiostantsii-
militseyskaya-volna-v-aleyske-i-
slavgorode/ (25.12.17)).

ACTPAXAHCKASA OBJ1. 18 pexabps B
r. AxTyBMHCKE Ha4an CBOE Beuwauwe pa-
nvokanan "KOxHaa sonHa”. Tenepb MOLL-
Haf AMHEMWYHAA My3blka, a Takxe no-
cnegHue HOBOCTW AcCTpaxaHckoin obnac-
TH, Poccum un MHpa 3BY4aT Ha 4YacToTe
95,9 MIy. Cranuwma pafoTtaer Takxe B
Ninmanckom — paloHe Ha  4acToTe
101,5 Ml'y, 8 KanyctuHom fpe — Ha
yactoTe 102.8 My, B AXTYOMHCKOM W

YepHoapckoM paWoHax — Ha 4acToTe
103,7 Mlu, a 8 EHoTaesckoMm n XapaGa-
TTMHCKOM paﬁouax — Ha yacrtoTe

103,8 MlNy (mMctounuk — URL: http://
oxHaseonHa.pd/news/astrahanskie-
novosti/radiokanal-yuzhnaya-volna-
teper-i-v-ahtubinske-4248.htmi
(25.12.17)).

BENTOPOACKAR OBN. 20 pexabps
dunmwan PTPC "Benropoacknin OPTIIL"
wavan Tpadcnauwio "Pagno Poccun” 8
r. Crapei Ockon Ha vactote 107 Ml ¢
MOLHOCTEIO nepepatunka 1 kBt (uctou-
Huk — URL: http://belgorod.rtrs.ru/tv/
analog/rtrs-nachal-fm-translyatsiyu-
radiostantsii-radio-rossii-v-starom-
oskole/ (25.12.17)).

BPAHCKAS OBJ1. B nepsom keapTane
2018 r. nnaHnpyeTca 3anyck paguocTaH-
um DFM wa wactote 103,5 MI'y. Oxa
FAMEHUT NPUBLIMHYIO MECTHYIO CTaHLMIO
“But”. Bnepewie DFM sBbiwna B adwup
1 wons 2000 r. B Mockee u Exkarepus-
OGypre nog HaasaHuem "OuHamut FM". Co
BpEMEHEM W CMEHOW KONNeKTUBa Has3ga-
HWE NOCTOAHHO MeHAanock. C ceHTRbps
2005 r. BbINO peLWweHo caenats OCHOBHOE
Ha3eaHvwe 8 eupe abbpesmatypst DFM
("Dance FM") (nctouynmk — URL: http://
gorodbryansk.info/2017/12/bryanskoe-
radio-bit-ischezaet-poyavlyaetsya-
dfm/ (25.12.17)).

Npumeyvanue. Bpems seoay — UTC.
Bpema MSK = UTC + 3 v,

UPKYTCKAA OBJl. K cetn perno-
HANBHOTO  BEWAEHWS  PaanoCTAaHLMW
"IOMop FM" npucoeaununca . bpartck,
BTOPOI NO YWCNEHHOCTW HACENeHUs ro-
por B Mpkytckon obnacti. 15 pexkabps
nporpamMMbl PagruocTaHurn 3assy4anu 8
adupe Ha vactote 107,7 My (McTou-
Huk — URL: http://www.gpmradio.ru/
news-page,/uid/13384 (25.12.17)).

KAPENWUA. 4 nexabpa dwnnan PTPC
"PTNL Pecnybnwvka Kapenua” Hasan
TPAHCAAUMKD paanocTadumn “"Paguo Poc-
cuun’ B Nocénke Myesepckuid Ha yactoTe
102,7 M. 7 pexabps Havanach TpaHc-
nauma "Pagno Poccun” B nocénke Hau-
cTeHbApBen Ha vacToTe 105 MIy,. 8 pekab-
p# Havyanock eewanve "Panmo Poconu” B
nocénke Jloyxm Ha vactote 103 Mru.
21 pexaBps "Pagno Poccun™ NoABUNOCH B
nocénke Hapgeouupel Cerexckoro palioHa
Ha vactoTe 106 MIu. MowHocTe nepe-
narymkos — no 1 kBT (MctouHnkn — URL:
http://karelia.rtrs.ru/tv/analog/rtrs-
nachal-fm-translyatsiyu-radio-rossii-
v-muezerskom/; http://karelia.rtrs.ru/
tv/analog/rtrs-nachal-fm-translyat-
siyu-radio-rossii-v-loukhakh/;
http://karelia.rtrs.ru/tv/analog/rtrs-
nachal-fm-translyatsiyu-radio-rossii-
v-naystenyarvi/; hitp://karelia.rtrs.ru/tv/
analog/rtrs-nachal-fm-translyatsiyu-
radiostantsii-radio-rossii-v-nadvoit-
sakh/ (25.12.17)). )

KPACHOOAPCKWMA KPAW. C 8 pe-
kabps npaBocnasHad pPafMoOCTaHUna
"Pagwno Bepa" Havana sewaxwe 8 r. Anane
Ha vacToTte 91,8 My (mctouHnk — URL:
https://vk.com/radio_vera?w=wall-
51326921_13655 (25.12.17)).

C 1 pexabpa B craHuuye Bwicenkmn
KpacHopapckoro kpas, a Takxe Ha y4acT-
ke henepansHon asTonoporun M-4 “dox"
BELLAIDT MOBUMbIE MUNNWOHAMKW PANWNO-
cranummn "Pycckoe paguo” — Ha 4actote
100,1 MTy, "Espona Mawc" — Ha vacToTe
99 My (ucTodnmk — URL: http://
1region.ru/novosti/90-v-vyselkakh-
zazvuchali-evropa-plyus-i-russkoe-
radio.html (25.12.17)).

MOPOOBMUA. 1 nexabps paguocTaH-
una "Eapona MNnoc” nosBunace 8 ahvpe
cronuusl pecnybnukm e r. CapaHcke. Ak-
TYANbHbLIE MUWPOBLIE HOBUHKW W XUTEl MOX-
HO cnywarts Ha vactore 102 My (weros-
Huk — URL: https://izvmor.ru/novosti/
obshchestvo/radiostantsiya-evropa-
plyus-zazvuchalo-v-saranske-na-
novoy-volne-/ (25.12.17)).

MOCKOBCKAS OBJ1. 1 nexabpa pa-
avoctanuuwsa "Comedy Radio” navana
Bewanue B . CTynuHO Ha 4acToTe
92 6 My » B r. CepnyxoBe Ha 4actoTe
99 My (wctodnnk — URL: http://www.
gpmradio.ru/news-page/uid/13310
(25.12.17)),

K cetw Bewanws "Pagwo [Qaya” c
19 pekabpa npucoeamHunca r. AyGua,
YacTtota sBewaHns — 90,5 MMy (nctou-
Huk — URL: http://www.krutoymedia.
ru/news/5028.html (25.12.17)).

HOBIroPOAOCKAS OBJ. 20 gekabps
¢unnan PTPC "Hoeropogckuin OPTILL”
Hayan TpadHcnaum paguoctadHumm “Pa-
nvo [Oxa3" 8 r. Benukom Hosropooe wHa

yactote 100 MMy, MowWHOCTE NepeaaT-n-
ka — 100 Bt (nctounmnk — URL: http://
novgorod.rirs.ru/tv/analog/rtrs-
nachal-fm-translyatsiyu-radio-dzhaz-
v-velikom-novgorode/ (25.12.17)).

OMCKASl OBJ1. C 1 sHBapa B natn
THICAYAX KBAPTUP OMUYEl 3amonyaTt npo-
BOOHLIE PAOMONPUEMHUKW, TpaHcnaum-
OHHEA PaguoceTs B MWNNMOHHOM ropoge
okasanach yBLITOYHON M3-3a kanpemoHTa
pomvos, B komnanum, obenyxmsawen
paguMoceTb, 3a8Buin 06 yBeITOYHOCTH
3TOA peATensHocTW. M BuHOBAT B 3TOM,
KaK HW CTpaHHo, kanpemouT. lNposoaHoe
panuo BLINO kak pa3 B OoOMmax, roe 3a
nocnegHue Tpy roga NPposoanaca Kanpe-
MOHT. B OCHOBHOM OH 3aknoyancs B
PEMOHTE KPOBEMb, NO KOTOPLIM 1 NPOX0-
AWK NUHWK NpoeoaHoro paawo. Crpou-
Tenu NONPOCTY UX Cpe3anu 1 He BoCCTa-
Hosunu. B urore 4ucno aboHeHToB npo-
BOAHOrO paguo B ropoae CokpaTtunochk
npakTuyeckn eTpoe. Ecan pavbwe Gwino
14 ThicA4 aDOHEHTOB, TO TENEPb X 0CTa-
nock Nate Teicad. Opradusaumns, obony-
XKMBAKOLLAR PaaMOceTh, 3aAsnna 06 yowiT-
Kax 1 y>Ke NPOBOANT COKPALUEHWNe WTaTa.

B uenom xurtenun Omcka, KoTOphie
NOTEPSIOT NPOBOAHOE PajfVo, OKa3aanice
g bonee BbIFrOOHOM NOJIOXEHWK, Y4emM i
Teny cenbCKunx pEIFIOHCIB, rag Tpadcnaun-
OHHYIO CceTb OTKouYMn ewe B 2005 B
OTAanéHHLIX paroHax obnacTi npakTuye-
CKI1 HEBO3MOXHO nomaTh Ha YKB-4acTo-
Tax paguocTaduwm “Papwo Poccoun” u
"Masnk" (nctounnk — URL: http://www.
omskinform.ru/news/114136
(25.12.17)).

OPEHBYPICKAfl OBJ1. 1 nexabpsq
papuoctadums "Comedy Radio” navana
Bewanwe 8 r. fam Ha vacrtote 99,9 My
(ucTouHuk —  URL:  http://www.
gpmradio.ru/news-page/uid/13310
(25.12.17)).

NEPMCKWUWA KPAW. K pervonansHoi
ceTw pagnoctadHumm "Love Radio” npuco-
equHUNCS I YYCORDIA, YACTOTA BELLAHWA —
106,9 My (nctounmk — URL: http://
www. krutoymedia.ru/news;/4936.html
(25.12.17)).

CTABPOMNOJILCKUW KPAW. Papvo-
ctaduus "Papuo PogHeix Oopor” Havana
paboTtaTte B . [eOprueBcke Ha 4acToTe
95,2 My (uctouHmk — URL: https://
vk.com/radiord?w=wall-143202128_
1193 (25.12.17)).

"Pagno PogHeix Jopor” ¢ 19 nexabps
aapaborana B c. Anexcanpposckoe Cras-
PONOMBLCKOrO Kpan B OOHOM W3 CTaPEAWNX
HacenénHelx nyHkToB cTendoro lNpea-
kaska3sba. Cnywaiite "Panno PogHbix
Oopor” Ha wacTtote 107,83 My (Metou-
Huk — URL: https://vk.com/radiord?w
=wall-143202128_1314(25.12.17)).

TBEPCKASl OBJ1. 24 noabpa Haqa-
Nnocs BeWwaHWe paguocTadumm "Hawe
Papguo” 8 r. Belwxuil Bonouék. Ona xute-
nen atoro ropofa v Grranexawmx Hace-
NEHHBIX NYHKTOB PAAMDCTaHUNS A0CTYNHA
Ha vactoTte 90,2 MIy. BeliwHui Bonoyek
cTan yxe nNAaTeiM ropoaomM BeLaHus cTaH-
umn Ha TeppuTopun Teepckoi obnactu
(ncrounnk — URL: http://nsn.fm/hots/
v-vyshnem-volochke-nachalos-vesh-
hanie-radiostancii-nashe-radio.html
(25.12.17)).

30 HosGpa B TeBEpM Ha wdacrote
99,8 My Ha4anock BeWaHvwe pagno-
ctaduun "Paguwo Energy”, koTopas sxo-
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vt B xonguar "TMM Pagvo” u asasetcs
HEOTLEMMIEMOW YaCTbiO MobansHOW CeTk
aBTOPWUTETHOTD MWPOBOro paguobpexnpa
“"Energy” (NRJ), cosapanHoro gpaHuya-
ckoi komnauwven NRJ GROUP (nctou-
HuK — URL: http://www.gpmradio.ru/
news-page/uid/13305 (25.12.17)).

Tpw roga pagwo "Crpasa”, 3anyman-
HOE W peanv3ayeMoe Kak BEeCTHWK CKO-
POCTHLIX fopor, pabotano 8 UHTepHeTe.
Teneps CTAHUWA NPUCTYNUNA K CRenyio-
wemy atany — oHa BbIXOAWT Ha TPaccsl
rocynapcTeeHHoi komnaHum "ABTO-
nop”.

Ha eguron yactore 90,9 My cTaHumns
nosievnace 8 Teepckow obBnactu. Tec-
ToBoE Bewawne Ha 258—334 km poporn
M-11 (oBxog BsiwHero Bonouka) yxe
Ha4anoce.

Cenvac wAeT oTnajka v HacTponka
annapaTtypel, kKOTOpas pacnonoXxeHa Ha
YeThIPEX BBILWKAX BAONE MArUCTRaNU, HO 1
B TakoMm pexume nporpamma "MasHaq
napa” NoYTK Kaxablil AeHb AOCTYNHA BCEM
npoeaxawwnm, HoBeie yyacTku AOporn
"Mocksa — Cankr-MeTtepBypr”, no mepe
cpoayv B 2017 . » 2018 r, Takke OyayT
OCHALUEeHb] BeILLIKAMW W NEpedaTinkamin. B
nnaHax, pasyMeercs, 1 sellaHne Ha Tpac-
ce "OoH" (M-4) u Ha M-1 (MCTOMHWK —
URL: https://radio-strana.ru/archives/
4883 (25.12.17)).

TOMCKAS OBJ1. 29 Hoabpsa Ha4anock
Bewanue paguoctadumn "Panno JAZZ" B
r. Tomcke. [Ang KuTenei aroro crapeiie-
ro ropoga Cnbupwn n Gnuanexauux Hace-
NEHHBIX NYHKTOB paguocTaHuna Oyget
AOCTyNHa Ha vacTtote 99,6 M.

C atoro AHs XUTenM pervona s nioboe
BPEMSA MOTYT yCnblwate 8 paauoadupe
Jpkaa, coyn v Bmo3s, a Takxe My3abikansHbe
nporpammbl, pYBpUEM WM HOBOCTW Axasa
(ncTourmk — URL: http://nsn.fm/hots/v-
tomske-nachalos-veshhanie-radio-
jazz.html (25.12.17)).

24 voadpa dunuan PTPC "Tomckun
OPTNU" Havan tpaHcnauuWio paguocTad-
yum "Makcumym” Ha vactote 98,8 My 8
r. Tomcke. MowHocTe nepepatyvka —
1 kBTt (ncTtodnmk — URL: http://tomsk.
rtrs.ru/tv/analog/rtrs-nachal-fm-
translyatsiyu-maksimum-v-tomske/
(25.12.17)).

YEYHS. 19 pnexabpa rnasa YeveHckon
Pecnybnukn Pam3ad Kagwipos gan crapt
pErynapHOMY BELLaHWio MCnamckoW pa-
Lvoctandumy "TiyTe" umenn Axman-Xanxw
Kapwipoea 8 1 poadom Ha 4actote
91 Mly (vetouruk — URL: hitp://chechnia.
rtrs.ru/tv/analog/glava-chechenskoy-
respubliki-ramzan-kadyrov-dal-start-
veshchaniyu-radiostantsii-put-im-
akhmad-khadzh/ (25.12.17)).

YYBAWMWA. Panwoctanuwa "Pagwo
Pogueix Jopor” ycunuBaetr cBou noan-
unn B Pecnybnuke Yysawmna v c 14 ge-
kabps 3anyctuna Beladue cpaay B HeTbl-
péx HacenéHHeix nNyHkTax: Kawaw, Ana-
Teipe, Wymepns v Batwipeso. HacTtote —
cooteetcTeendo 1036, 103,4, 1059 n
103,2 Ml Ha ceroaHawHMiA AeHb 30Ha
NOKPEITUS paguoBellaHneM B pecnyBnuke
coctaenget Gonee 80 % (MCTO4YHUK —
URL: https://vk.com/radiord?w=wall-
143202128_1242 (25.12.17)).
| YOAMYPTUR. C 15 pexkabpa npaso-

cnasHas paauoctaHums "Pagno Bepa”
Hayana BelaHue B Ctonuue pecnybnukm
i YomypTun r. Mxkescke Ha vyactote 97 MMy,

CnoraH craHuum — "CeeTnoe paguo”
(vctounmk — URL: https://vk.com/
radio_vera?w=wall-51326921_13727
(25.12.17)).

3APYBEXHOE BELWWAHUE

ABCTPAJIMA. HoBasn wacTHan paguo-
craHuws "Ozy Radio” nosBuvnacs B ascTpa-
nuickom agmpe Ha dacTtoTtax 3210 kM
(Houb) 1 5045 kly. Pexum BewaHna —
KPYrMOCYTOMHD CEMb [OHEA B HEAeno.
MowHocTe nepepatymka — 1 kBT Kow-
TEHT — ABCTPAaNMIiCKas My3bika, HOBOCTH,
pexnama, lNoka Bewanve WaeT B TECTOBOM
pexume. Bea wHdgopmauma o pgansHen-
wem passuTtin npoekta Oynet Ha canTe
<http://www.ozyradio.com>.

ANACKA, CLWUA. PagwocTaHums "Ho-
Baf *xu3He" (KNLS), pacnonoxeHHas
s8611an r. Adkop MoiHT, namenvna c 6 pe-
kabpa oAHy M3 YacToT ANIA NPOrpamMm Ha
pycckom a3bike. Hosas vactora 6110 klMy
(B3amen 6155 klU) wcnoneayetcs B8 ne-
puoa ¢ 15.00 go 16.00.

WHOWUA. C 22 pnekabpsa "Boenuawii-
ckoe paguo” ("All India Radio”, AIR) same-
HUNO nNpexge MCNoNb30BaBLUYKOCA Ons
BelWlaHnA Ha PYCCKOM A3blKe 4YactoTy
15140 kl'y. Hosan wactota 11560 kl'y
obecneynBaeT YCTOMYMELIA NPUEM Ha
eBponenckol vactm Poccun ¢ 16.15 po
17.15 (nerounnk — URL: https://twitter.
com/QSLRptMT/status/94422431854
7951617 (25.12.17)).

NATBUS. B Nlarsum npuHaTO pelueHne
0 NPEKPALWEeHU TECTUPOBAHNA HA3EMHO-
ro uudposoro panvosewanns (dopmar
DAB+), nockoneky "HaunoHanbHsli CoOBeT
no 3anexkTpoHHeM CMW™ (HC3CMMW) crpa-
Hbl TPUHAN DELEHWE O TOM, YTO 3TOT hop-
Mat BBOAUTb He DyayT.

TecTsl Gbin HauaTel ewe B okTabpe
2016 r. B TOoT MOMeHT cooBwanocs, 4TO
s obwectsa umbposoe paawo bByner
03HaYaTh NyYwee KayecTso curHana, a
TAKXKE BO3MOXHDCTbL CNYLWATH NPOrpamMmb!
no ecei Jlateuu. B ceow ouvepens, ans
paguocTadumii nepexon Ha uundposoe
BellaHne aonxeH Dbl COKpaTWTL 3arpa-
Tbl, MOCKONBKY aHanorosoe B8euwaHue,
CYLECTBYIOWEE B AAHHBIE MOMEHT, Ha
D,EI,HOG 4YacToTe NO3BODNAET NnepegasaTh
TONBLKO OAHY NPOTPaMmy, a npy undposom
BeLWaH — no 18 nporpamm.

Mukyc Kaphncose, eneunanuet no Tex-
Honoruw, B 3dgupe “Latvijas Radio” no-
ACHWI, 4TO Y CUCTEME! HA3eMHOIo Undpo-
soro pagvosewadns DAB+ ovenb mMHoro
nnwcos. Hanpumep, npw nNoesake Ha
MalnHe No pasnuuHbiM MecTam Jlateuu,
4TO0Obl NPOOOAXATH CAYWATb HYXHYO
cTaHunio, He TpebyeTcs nepexoavTe C
YACTOTH! Ha HACTOTY, NPW NPOCYLWMBAHWA
BUOHO MHGOpMAaLMIO O 3ByHalLen B admpe
necHe u eé wcnonuutene. Kpome ToOro,
NonuLWA B CBOER paboTe MOXeT UCTDb-
308aTh UNGDPOBOE BELLAHWE 1A TPAHCNS-
UMK PasnuyHoro poga wHdopmauvn ans
soguTenein. Kapncoxc npywasan, 4ro ecnn
HC3CMW pewwuT He nepexoanTs Ha DAB+
cenqac, BepOoATHO, 3TO HE NPOoV3onaer
Hukorpa.

OCHOBHBIX OCHOBAHWMIA Ana 0TKa3a or
geenexus 8 Nlatemn DAB+ nea. Bo-nep-
BbIX, 3TOT NPOUECs ByQeT CTONTE HECKOMb-
KD MWNNMOHOB EBPO CPEACTB Hanoronna-
TENLWAKOR, a8 BO-BTOpLIX, NoTpebyer ot
KaXaoro cnywarensi CMEHUTh NPUEMHUK,

YTO HEeNb3d CYUTATL M/TCOM ONA NaTBUNR-
ues,

Kpome Ttoro, B Nlatenu passut Gec-
nposofHon WHtepHet, ctpada nocrte-
NEHHO nepexoauTt Ha 5G, a 310 3HayuT,
4TO Y paanocTanuuii byner euwe Gonewe
BO3MOXHOCTM B pasnnyHbix gopmarax
nepenasate CBOW NPOrpaMmel (MCTOM-
Huk — URL: hitp://rus.ism.lv/statja/
novosti/obschestvo/tsifrovogo-radio-
v-latvii-poka-ne-budet.a259447/
(25.12.17)).

HOPBEIUA. Hopeerna ctana nepesim
B MWUpE rocyaapcTeoM, KOTOpPOE non-
HOGTBIO OTKa3anoce o1 YKB YM-Bewaxuna
Ana HauMoHansHoro pagno. C 13 pexa6-
pa Bce pagwoctasumn NRK ("Norsk
Rikskringkasting” — "Hopeexckan seuwa-
TEeNbHAR KOPNopauWs™) B CTpaHe nepewnm
Ha "undpy” (dopmat DAB). NocneaHumm
Ha 3TOT cTaHaapT Owinu nepeBefeHb
CeBepHble DEernoHbl HODBEFMM W apxune-
nar Ceansbapn (LLnuubepren) B Apkruke.
B 10 Xe sBpems BONLWWHCTBO MECTHBIX
paguocTaduMid npogonxawT paboty B
YKB YM-dopmare.

MNepexog Ha uvdposoe BewaHe Ha-
yanca 11 svBapsa npownoro ropa. Mo
WHDOPMALMN MECTHBIX 3KCNEPTOoB, Gop-
mat DAB+ obecneynsaeT nyylee kavyecr-
BO 3ByKa 1 npegnaraet 6onble KaHanos u
yHKUMA. Kpome Toro, no oueHxam Bnac-
Tell, o4 0BXoAUTCH B BOCEMb Pa3 [elles-
ne, 4em YKB YM-sewanme.

[epexoa CONPOBOXAANCH HEADBONbL-
CTBOM XUTENEeR, NOCKONLKY OHW Geinu
BbIHYX[EHbI NOKYNaTk HOBLIE MPUEMHWNKIW
cToumocTeo o1 100 no 200 eepo. 3ke-
nepThl TAKXKEe YKa3biBaT Ha TO, Y4TO No-
kpbitue DAB+ Ha tepputopun Hopeeruw
HegoctaroyHoe. M3-3a atoro Hauwo-
HanbHBIW OBWECTBEeHHLIR BeuarTens NRK
notepsn 21 % ceoel aygutopun (MCTou-
Huk — URL: https://www.thelocal.no/
20171213/norway-becomes-first-
country-to-switch-off-fm-radio
(25.12.17)).

Xopouwero npuéma u 73! =

ICdarom.ru —
WHTEepPHeT-Mara3vH—cknan
npeanaraeT no OTNUYHbLIM LeHaM:
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TPaH3UCTOPHI,

anoast;

Pe3nuCToPbI,

KOHOEHCATOP,

MAKETHbIE NNaThl;

aHTeHHbl, GSM-mMoaynu;
rkopnyca POA;
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TEPMOYCAAKY;
Marepuwane! ong nanku
c pocrtaskon no Poccun.
www.|Cdarom.ru
8(985) 924-34-35
8(495) 781-59-24
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N3amepenune eémkoctu n 3MNC

KOHAOEeHCaATOoOpPoOB Ha nnaTtax
B. KUNIbAIOLIEB, r. XXykxoe Kanyxckou o6.

] IMEPEHUNIO BMKOCTU W 3KBUBANEHT-
" HOrO NOCAeA0BaTENBHOMND CONPOTUB-
nerua (3MNC) koHOeHcaTopos, YCTaHOB-
NeHHbIX Ha nnarax, rae oHy coeguHeHbl ¢
ApYruMu paguoaneMeHTamm — MUKPO-
cxemamu, TpaH3ucTopamu, pesucropa-
MW, KaTylKamMn WHOYKTMBHOCTW, Ges mx
[eMoHTaxa, NoceBalWeHo MHoro pabor,
Hanpumep, ctaths A. CyuuHckoro "Mpu-
CTaBKa K MyNbTUMETPY ONA W3MEepeHus
emkocTu  konpewcatopos” ("Pagwo”,
2012, Ne 7, c. 18—20). B cTaTtee npeano-
KEHO NPOCTOE YCTPOWCTBO, KOTOpOe
BMecTe C ocuunnorpacdomM Unu MynLTH-
METPOM MO3BONAET OLIEHWBATE NAapameT-
Pbl KOHAEHCATOPOR HENOCPEACTREHHD Ha
nnarax.

BonstmeTp P1 (mynstumeTtp APPA 9911
B PEXVME W3MEPEHWA NEPEeMEHHOro Ha-
NPAXEHWA) NOKAZLIBAET HanNpRXeHue Ha
koHpeHcatope C,, a ocuunnorpad P2
(C1-65) noasonaeT Habniopate Gopmy
aToro Hanpsxedns. Kak nokasana npak-
TMKA, OKCMAHBIE KOHAEHCATOPbI MOXHO
nogkno4ate Kk npubopy 8 moboi nonap-
HOCTW. Ha peaynsTatel UamepeHus aTo He
BAUsET.

T, mc C., MK
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Ha nposepaembiid KOHOEHCATOP, He
BLINAWBANA €r0, HYXHO NoAaTh UMNY/LCHI
CUMMETPUYHON NPAMOYIONBHON HOPME!
paamaxom 0,1...0,3 B o1 ucTo4HMKa C Bbl-
XOAHLIM CONPOTUBAEHWEM, HE MEHEE YeM
g 10 pas MeHbLWWM, YeM NONHOE CoNpo-
TUBNEHWE HA YACTOTE M3MEPEHNA paguo-
SNEeMEHTOE, NOAKMKYEHHBIX HA nnare
napannensHo uamepaeMomy KOHOEHCATO-
py. Mpr aToM NepemMeHHoe HanpaxeHue
Ha koHpercaTtope Gyger oBpaTHO Npo-
nopumoHansHo ero émkocty C,, ecnu Bol-
NONHAETCH yenosue

T cc, 387

7xR. 7 2mR

rae R, — BbIXOQHOE CONPOTUBAEHWE MUC-
TOYHUKE MCNBITATENBbHBIX MMNYNLCOB; T —
Nepuos, Ux NOBTOPEHUA.

WCTOMHMK MCNBITATENBHBIX WMNYNECOB
C BbIXOAHBIM conpoTueneHnem 15 Om Gein
cobpaH Ha KOMMapaTope HanpaxeHus
521CA3 no cxeme, W3nOPakKEHHON Ha
puc. 1. WUx amnnutyna 6e3 Harpyskn —
260 MB npw HanpsxeHuy nuTannsa npubo-
pa 9 B u ykasaHHbIX HA CXeMEe HOMWHAanax
anementos. Mepekmovarens SA1 name-
HABT NEPUOL, NOBTOPEHUA MEHEPUPYEMbIX
umnynscoe. MNpegensi U3MepeHus EMmKo-
CTW KOHAEHCATOPOB B Pa3NWYHbLIX NONo-
KEHWAX NEepeknyaTens npueefeHsl B
Tabnuue. Monysute ppyrue npegentt
MOXHO W3MEHEeHWeM EMKOCTU KOHOeHCa-
Topos C1—C4.

Mo eepTukans-
HbIM CKauKamM ocumn-
NorpamMmel B MecTax
nepenomos Habno-
LaeMOR KPUBOIA MOX-
HO cyaute 06 3NC

NPOBEPAEMOrD KOH-  Pue. 2

Puc. 3

Puc.5

pexcatopa. Ckavok Ha 130 MB (nonoewn-
HY aMNANTYAR UMNYNLCOB 683 Harpyaku)
cooTteerctayeT IMNC, pasHomMy NonoenHe
BLIXOOHOTO COMPOTUBNEHWA eHepaTo-
pa — 7,5 Om.

SKCﬂepHMGHTHHbHD CHATaA 3aswvcK-
MOCTh M3MEPEHHOMD MYNLETUMETPOM ne-
PEMEHHOrD HAMNPANKEHU] HA KOHOEHCATO-
pe C, o7 ero €MKocTh NP1 Nepuoae NosTo-
peHua umnynscoe 3,8 Mc nokasaHa Ha
puc. 2. MorpewHocTs U3MEPEHNA EM-
KOCTH, BHOCMMmas 3MNC koHaeHcaTopa ao
2 Om, He npesbiwaet 5 %.

MacwTab nMokasaHHbIX HXE DCLWMNNo-
rpamMM HanpPsXEHWa Ha BbIXOOE MreHepaTo-
pa — 50 mB Ha peneHwe no BepTyvkany n
0,2 MC Ha penedie No ropuaoHTany.

Ha pwuec. 3 nacbpaxena ocuunno-
rpamma B OTCYTCTBUE W3MEPAEMOIrQ KOH-
neHcartopa. MNepuon NOBTOPEHUA WUM-
nynecoe — 0,9 mc, amnantyna — 260 MB.
OcumnnorpamMma, NOKa3aHHasn Ha puc. 4,
nony4eHa Npu NOAKKHEHNM K UMNOPTHO-
My OKCMOHOMY KOHOEHCATOpy EMKOCTbIO
47 mkd Ha Hanpaxenuwe 16 B. 3peck xo-
POLIO BUOHBI CKAYKW HANPAXEHWA aMmnnn-

Puc. 4

Puc. 6

BUH3d3INEN
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Npwém craten: mail@radio.ru
Bonpocsi: consult@radio.ru

 PAOMO Nz 2, 2018

Tynoti 12...13 mB, 410 coortsercreyer
3NC «o+HgeHcaTopa oxkono 0,7 Om.

Ha pmc. 5 nokazana dropma Hanpsixe-
HUA Ha TaHTANoBOM OKCWMAHO-NONYNPO-
BOAHWKOBOM KOoHAeHcatope K53-68 ém-
kocTelo 100 mkd Ha wanpsxenne 16 B

FRTTT T

bhrnis --‘T'rﬂ

Puc.7

npy nepuoge NOBTOPEHWMA WMNYNLCOB
0,9 mc, a Ha puc. 6 — npw nepvoge ux
nosToperna 3,8 Mc (B nocnegHem cnyvae
macwTab ocumnnorpaMmel No ropuaoHTa-
m — 1 MC Ha pnenenwe). 3TOT KOHAEHCA-
Top umeeTt 3MC okono 0,1 Om, noatomy
CKR4YKn HanpexeHua egea 3amMeTHbl.

Beifiv CHATE OCUMAAOrPamMmMel HaNP§-
KEeHWA Ha kowpeHncatopax K53-1A ém-
KOCTbi0 6,8 Mk® Ha HanpaxeHue 16 B,
naroToBneHHbix 8 1978 . Mepuog

NOBTOPEHWNA WMNYNLCOB HA HUX —
0,22 Mc, CKOpPOCTL pa3sepTkm — 50 MKc

- —
[

RUREE SN

Puc. 8

Ha penedve. Bce aTu KOHAGHCATOPSI
coxpanunu eémkocts. Opuako pasbpoc
ux 3MC sBecbMa BENKK: HA PUC. 7 OHO —
0.6 Om, Ha puc. 8 — 5,2 Om, Ha puc. 9 —
7.4 Om.

Lns namepeHns napaMeTpos KOHOeH-
CaTopoB, NapannensHo KoTopbIM nog-

KAKOYEHb! 3NEMEHTHI C NOAHLIM CONPOTHUE-
nennem medee 100 Om, Heobxoonm mc-
TOYHUK MMMYNBCOB C BHIXOAHBIM CONPO-
TUBNEHNEM ELUE MeHbLLE, YEM Yy ONNCaH-
Horo npubopa. Ecnu noiTn Ha yMeHbLLe-
HUE aMNANTYAE NCTBITATENbHSLIX UMITYNE-
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Puc. 9

cos npubnuautensHo no 100 mB, 4to
ewe AOCTATONHO ANA M3MEPEHWS OcUWN-
norpaom ¥ MYNeTUMETPOM, MOXHOD
YMEHbLWWTE CONPOTUMBAEHME pE3ncTopa
RS pgo 5,1 Om. CoOTBETCTBEHHO YMEHL-
WKUTCA 1 BLIXOOHOE CONPOTUBNEHWE NPK-
Gopa.

C OBMEH ONbLITOM )

Kak npucnocodOuTb MCTOYHUK
6ecnepeb®OMHOro NUTaHUNa ans
paboTbl c NasnbHUKOM Ha 12 B

n. IMCIOTUH, r. Mocksa

B npoaaxe WMeeTCA MHOXECTBO HW3-
KOBONBTHBIX  3NEKTPONasnbHUKOB.
Cpeau Hux ecTb paboTalowme o7 3nekr-
poceTn Yepe3 noHuxawwwne Tpancdop-
matopekl (0BevHo Ha 12, 24 wnn 36 B),
ecTb NannbHUkKW, paboTalowme oT BHEL -
HUX aKKyMynaTopHoix Gartapeid. Heko-
TOpBIE N3 HAX cHabxeHb! BCTROBHHBLIMMK
aKKYMyDﬂTOprIMM wnn ransBaHuyeckimMmm
Batapesimu.

MNepBbiM HEOGXOOMME NUTAIOLLESR INEKT-
pocets, MNpeumylwecTso BTOPbIX — BO3-
MOXHOCTb AnuTensHoih pabotsl Ges nog-
3aapsgkn. Hanpwuwmep, nasnsHuk Rexant
12-0184 mowHocTteio 40 BT cmoxer He-
MPEepLIBHO PaboTaTe OT AKKYMYNATORHON
Gatapen Ha 12 B émkocTsio 4,5 A4 okono
80 muH. Hepocratok — HeobBxoanmocTs
NEPEHOCKN TAXENBIX rpoMo3gxux DaTapen
W Ux NepuoauYeckoi 3apsakn. MNasankHuKK
CO BCTPOEHHLIMW BaTapesmyu, Beaycnos-
HO, YAOGHbLI, HO UMEKT CIWUWKOM Manywlo
NPOAONKUTENBHOCTL HENPEPLIBHON pabo-
Thl ¥ TPEBYIOT YACTOW 3aPRAKA UM 3aMme-
Hbl MCTOYHWUKOB NMUTAHWA.

Ecnu npucnocoBute ANA nUTaHWus
HW3KOBONLTHOFD NannbHWKa CTadgapT-
HbIR ceTeson ncTovHuk BecnepebonHoro
nATaHWA, KOTopbld OYOEeT CNyXuTs He
TOABKO  3apRAHLIM YCTPOWCTBOM, HO WU
6e30nacHeiM KOPNYCOM LONA 2KKYMYNns-
TopHOW BaTapew, npobnema Byaet pewe-
Ha. 9§ BocnonL3OBANCH ONA NUTaHwa 12-

BONLTHOrO NasNBHUKA KOMMAKTHBIM (ra-
GapuTel — 95x140x230 MM) UCTOYHMKOM
BecnepeboiiHoro nuTaHua Powercom
BNT-400A,

[ee ero BeIXOAHLIE PO3ETKW, NpeaHa-
3HAYEeHHbIE ONA MOSKNIOHEHWA HArpyaku,
paccynTaHHon Ha 230 B, A pemoHTpoBan

- Puc. 1

W M30NWMPOBAN OCTaBWWECH BHYTPW Wwen-
WKWE K HUM NPOBOAA, HAOEB Ha HWX TEPMO-
ycaxusaembie Tpybkn. BmecTto posetok
YCTAHOBUN THE3A0 AN\ asTOMODWIBHOIO
NPUKYPUBATENA U POKEpPHLIR BbIKNOYa-
TENb, NO3BONAKWWIA BKKOYATL U BLIKO-
4aTh Hanpsxenwe 12 B Ha aToMm rHeagne.
O6pazoeaswMecs 3a30psl 3akpeIn NNacT-
MaCCOBON NNACTNHOW.

KoHCTpyKuMs  Kopnyca WcTouHWKE
yooBHo vaonupyet NNKCOBOR BbhIBOL
rHe3fa Ans NPUKYPUBATENSA OT MarHuTo-
nposoaa tpaHchopmaropa. Oteoas oT

. Puc. 2

KAEMM aKKYMYnATOPHOW Batapeu k rqea-
Ay A CAENan ¢ NOMOWLI 0Tpeska 0bbIY-
woro kabena MBC 2x1,5 Mmm® u noka-
3aHHbix Ha puc. 1 pa3sersBuTenen
PMN-0 1,5-(6,3).

BuewHun sug nopaboTaHHoro MeToy-
HUKa — Ha puc. 2. Heobxoanmsle mepsl
NPeaoCTOPOXHOCT oBecneyeHs Hakne-
EHHbIM Ha ero KOpPNyc NpeaynpexaeHn-
eM, 3anpeLuaioiimMM BKNIYaT MCTOYHWUK B
CceTb C NPUCORANHEHHBIM NAANBHUKOM W
Tpebywmum nepen 3apsaakoid Gatapew
nepesecT B nonoxeHve "BeiknoueHo”
BbIKNIOYATENb BbIXOAHOTO HANPAXKEHWA
12 B.

Mpu paboTe ¢ NasnsHUKOM MOLLHOCTBIO
40 BT ycTaHOBNEHD, 4TO OH pa3orpesaer-
CA A0 TEMMEepartypel Mnasne’ua npunos
NOCE1 3a 3 MuH, a NPOACAIXKNTENLHOCTD
ero HenpepeiBHOW HOpManbHOW pabGoTel
6onee yaca. OaHako YpesmMepHan paspas-
ka Barapeu MOXeT [OCPOYHGC BbIBECTH eé
13 cTpon. MoaToMY PEKOMEHOYETCA HUKO-
rAa He UCNoNb30BaTk 3TOT MHTEePBan Bpe-
MEHW NONHOCTHIO U CBDEBPEMEHHO Noa3a-
paxaTh Barapero, BLIKNKYMB NAFNbHUK W
NOOKNIYMB MCTOYHWK BecnepeboiHoro
MUTAHWA K CETW. o
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)_? HEKOTOPLIX PACNPOCTPAHEHHBIX 3NEKT-
POMHCTPYMEHTOB (Openeii, nepdopa-
Topos, nobawkos, wnudosankHbix Ma-
LIJHH] KHOMKY WKW Knasuily BKNOHYEHWUA
MOXHO 3aUKCUPOBATH BO BKIKYEHHOM
nonoxeHnun. 1o oceoboxnaer or Heob-
XOOMMOCTW BCE BpEMS yOepxusaTte ee
HaxartoW, swinonHas paboty OGonbwon
NPOAONXKMTENLHOCTU. HO ecnu ocTasuTe
TaKOA MHCTPYMEHT OTKNIOHEHHEIM OT CEeTH,
HO C 3aWKCMPOBAHHOM B HaXaTOM CO-
CTOSIHWM KHOTIKOU BKIIHOYEHWA, TO MNpH
BCTABMNEHUW Ero CETEBOA BUTKK B DO3ETKY
OH HemegneHHo HauHéTt paboTaTb, 4TO
MOXET 0Ka3aThCH ONACHbIM ANS Haxons-
WMXcH NoBav3ocTh MoAe M NPeaMETOSB.

lMpennaraww nNpocToe YCTPOWCTBO,
NpeaonTBpaLaoWEes CamMonpon3Bo bHbIA
3anyck ANeKTPOWHCTPYMEHTa npK Takux
obcToarenscteax. OHO NOMEWEHo B Kop-
nyc CETEROro YANMMHUTENA U MoXeT BbiTh

B. CYPOB, r. lopro-Anraick

WUCNONL30BaHO NS WCKNKYEHWA HeOXu-

OaHHOTO 3anycka He TONbKO 3NeKTpo-
WHCTPYMEHTOB, HO W OpYruXx YCTPOWCTB,
cogepxXawnx 8 uenn ceTesoro nuTaHme
WHOYKTUBHBIE 3NeMeHTel (TpaHchopmaTo-
Pbl, 3NEKTPOABUraTeny), CONPoTHUENEHWE
KOTOPBIX MOCTOAHHOMY TOKY 3HAYUTENLHO
MEHBbLUE, YeM NepemMeHHOMY.

Cxema yctponcTea waobpaxewa Ha
puc. 1. MNoaknoyéndslid k posetke X1
INEKTPOUHCTPYMEHT Ha HEW YCNOBHO
nokKasad B Buge KHONOYHOIr O BelKNioYyaTens
¢ ¢dukcaumeirn SB1 w anexkTpodeuratens
M1. Camo ycTPOWCTBO comepxut Gec-
TpaHchopMaTopHLI BNOK CETEBOro NUTa-
HWA C racawmmMm koHgeHcartopamu C1, C2,
BbinpaAMWTENEM Ha auopax VD1, VD2 v co
CrNaXuBaIoWWM NYyNsCaUWK KOHOEHCATO-
pom C3. MNnaskan BeTasxka FU1 HyxHa ong
NPeACTEPaLLEHNA TRXENLIX NOCNEACTBUA
cnyyaiHoro npobos kodaedcaTtopos C1,

K1
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C2. Yepea peanctop R1 aTn koHgeHcaTo-
Pbl  pa3pRxdwTCA NOCne OTKNIYeHWd
yCcTponcTea 0T ceTn. BuixonoHoe Hanpaxe-
HWE BRINPAMUTENS OrpaHu4eHo U crabu-
AW3NPOBAHO napannenbHeim cTabunnaa-
Topom Ha crabunutpore VD3, peancrope
R2 v tpanancTope VT1.

JOnycTuMm, 9NEeKTPOUHCTPYMEHT C
3aPMKCUPOBEHHON B HEXKATOM COCTORAHMKN
kHONKOM SB1 NOAKMOYEH K yCTPOUCTRY, Ha
KOTOpOoe HanpaxeHue cetn ~230 B He
nogaHo. B MOMeHT noaa4v aToro Hanps-
KeHWs noTeuéT Tok Yepes peauctop R3,
avon VD4, HopMansHO 3aMKHYThIE KOHTaK-
Tul pene K1, khonky SB1 v anextpopsura-
Tens M1. QaHaxko TpanaucTop VT2 ocTa-
HETCH 3aKpbIThiM, TAK KAk ero nepexom
Basza—aMUTTEP 3AWYHTUPOBAH HW3KUM
[NA NOCTOSHHOrO TOKa CONPOTUMBNEHWEM
HepaboTawowero asurarens M1. Moatomy
Tok Hepea obmoTky pene K1 He Tewer, a
CETEBDE HanpsxeHwe Ha po3letke X1
OTCYTCTBYET.

BosspaweHne kHonkk SB1 8 paao-
MKHYTOE COCTOAHWE PasOpPBET LEenb, LUyH-
TApPOBAaBLWYK nepexon TpanaucTtopa. OH
oTkpoetca, pene K1 cpaboTtaet w nopact
ceTeBoe Hanpsxedwe Ha posetky X1 wm
MOOKNMIOYEHHBI K HEH 3N1eKTPOWHCTPY-
MeHT. C 3TOro MOMEBHTE W A0 OTKMIOYEHWA
yoTponctea GNOKMPOBKKM OT CETM UM
MOXHO MONL30BATHCHR KAk OBLIMHO, HAXW-
Mas M OTNYCKas KHOMNKY BKIHOYEHWA.

Auoags VD4—VD6 3awwmwialoT TpaH-
aucTop VT2 o1 BsiDPOCOB HANPAKEHUA HA
0BMOTKE pene n anekTpoaeuraTene.

Yerpovcteo 6nokmpoekn cobpado Ha
nesaTHom nnate, w3oBpaxkEHHoW Ha
puc. 2. B kasectse C1 1 C2 npumeHeHsl
METANNONNEHOYHbBIE KOHORHCATOPbI
K73-17 Ha 630 B. Tpauauctopal 2N3904
OOMYCTUMO 3amernuTs MmobkiMu ApYriMK
CTPYKTYphl N-p-N C AONMYCTUMBIM Hanps-
HKEHMEM KONNEKTOP—3MUTTED HE MeHee
30 B v makcumaneHsIM TOKOM KONNEKTopa
He meHee 200 mA.

Pene K1 — TRD-12VDC-5C-CL-R ¢
conpotmeneduem 06moTrn 400 Om. Bmec-
TO HEro NoAoALET Apyroe pene ¢ obmoT-
kol Ha 12 B HE MEHbUWEro ykasaHHoro
Bbile conpoTuaneHua. MNpu Medsllem ee
COMNPOTUBNEHWN, BOAMOXHO, NPUOETCH
yBENMYUBATE EMKOCTb KOHOEHCATOPOB
C1 wn C2 nponopunoHansHo notpebnae-
MoMy pene 8 cpaboTaswem COCTORHWA
TOKY, 8 TaKXe NPUMEHWTL TPAH3WUCTOPLI
VT1 n VT2 Bonbweir mMowHocth. Pene
NOMKHBI MMETL FPYNNY KOHTAKTOB HA ne-
peKniYeHne, pacCcHNTaHHbIX Ha NoTpes-
NAEMYK INEKTROWHCTRPYMEHTOM MOLL-
HOCTh.

Boamoxed v gpyroi BapyuaHTt ycTpomn-
CTB2 DNOKMPOBKW, CXEMA KOTOPOro NoKa-
3aHa Ha puec. 3. 30eck WUCTOYHWUKOM
NATEHUS CNYXWT 3apsiaHoe YCTPoRcTeEo
Ans cotosoro TenedoHa Ul ¢ BbixOgHbIM
Hanpaxeunem 5 B. Mpu MCNoAL30BaHAN
pene (K1 n K2) TRG1 D-5VDC-S-Z ¢
obmoTkamn Ha 5 B v conpotuenesuem
125 Om ToK, noTpebnaemMein no uenu 5 B,
He npesbiwaet 90 mA. BMecTo AByx pene
MOXHO YCTaHOBWTL OAHO, HO C ABYMS
rpynnaMm KDOHTEKTOB Ha NepekniYeHne.

Or penaxkumm SR NOBLILIEHWR Ha-
AéxHocTv pabotw yerponctaa anog VD4
(pyc. 1) win VD2 (puc. 3] nonxew GeiTh
I nuonom Worke, Hanpuwmep TNS819,
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PAOWO Ne 2, 2018

Perynupyembin BN —
U3 Heperyampyemoro

W. HEYAEB, r. Mocksa

B cTrarse npeanoxeH cnocob, kak uz 6noka nurawnn ¢ pukcnpo-
BaHHBIM BbIXOAHbIM HaNpPsXeHueMm cAenats peryampyemsiii Ncroy-

HHK.

paguoniobuTenbckoi npakTuke 3a-

4acTyio TpebyeTcA perynvpyemsti
NCTOYHMK NUTanua 3,5...12 B ¢ BbIXOAHBLIM
Tokom pgo 1,5..2 A, Ytobel He penaTte
Takoin blN 3aHoBO, MOXHO AOpaboTaTs yxe
UMELWMINCH C (UKCUPOBAHHLIM BbIXOO-
HeiM Hanpsxeduem, B 3asumcumocTn ot
cxembl BN ero nopabotka mMoxeTr GwiTh
o4eHb NPOCTON.

CUn S
Puc. 1

Takum Bnokom okazancs BN JTAO302E-E
(puc. 1), koTopblii NnpeacTaenaeT coboin
obpaTtHoxogosbin nNpecbpa3osatens Ha-
npsxeHus, cobpadHelil Ha cneunanuan-
poBaHHon mukpocxeme UC3843B v none-
BOM TpaHaucTope STPANKBOZFP. Ha
gxopne W ewixoge BN ycravosnedwsl LC-
buneTpol, cTabunuaauna BLIXOLHOIO Ha-
ﬂpﬂ)KP.HHR OCYWECTBNHETCA C NOMOLWLIO
mukpocxembl TL431AC (napannenbHbii
cTabunnMsaTop HaNpPAXEeHWa) 1 onTonaps
PC817 (mnn awWanormydoit). CornacHo
3anABNEHHLIM NPOVW3BOOWTENEM NapamMeT-
pam bBIN JTAO302E-E npw ceTeBoM Hanps-
xeHwn 110...240 B obecneynsaer Buixon-
HOE CcTabunu3npoBaHHOE Hanpaxedue
5B npw Toke Harpy3ku po 25 A Ha
cCamom fene BuiXoOHOE HanpsaxeHwe Ges
Harpyakn Beino HemHorum BHonee 5,2 B.
CpaenaHo 3To, BMAMMO, AN KOMMeHcaumn

e i i

nageHus HaﬂpH)I(EEHﬂFl HA BbIXOOAHOM O8YX-
nposogHoM kabene nNpU MakCcuManbHOM
TOKE Harpyaku. JIOrMyHO NPeanonoXuTe,
410 Npw HanpaxeHuy cetn 230+ 5 % B o
cMOoXeT "Beigate” 12 B npn Toke o 1 A,
HebGonbwan popabortka no3sonuTt npe-
BPaTWTh Ero B PErynnpyemMsin ¢ BbixOg-
HiIM HanpskeHnem o1 3,5 ao 10...12 B.
dparmeHT BeIXOAHOR uenu aopabarel-
paemoro Bl noka-
3aH Ha pue. 2. Bee
0opaboTk 1 BHOBEL
BBENEHHbIE 3NEMEH-

Puc. 3

- Thl BbiOENeHb use-
- Tom. OGoaHaveHwa
WTATHLIX 3NEMEHTOB
gy NpWBELEHbl B COOT-
S BaTCTAMM C nevar-

- HO NNaTon, a BHOBL

nomkeHbl. OCoBEHHOCTL OPWUIMHANBHOMO
BN — 3HauyeHWe BbIXOLHOO HANPAXEeHWA
3a0aH0 € NOMOLWBK PE3VNCTUBHOND Oenu-
tena R15R16 B uenu ynpasnsowerc
8xofa Mukpocxemsl U3. Ecnv B aTor pgenw-
TE/lb BBECTWU NEPEMEHHLIA peancTop (B
Hawem cnydae — R18), ato nozsonut
NNasHO PEerynvpoBaTh BLIXOOHOE HAMPA-
xeHve. B atom cnyyae ctabunutpon ZD2
(Ha HanpaxeHwe ctabunuaauun 6,2 B)
yaanaoT, peauctop BL 3aMeHsioT apyrum,
¢ Basoe BONLWUM conpoTuBneHnem. na
WMHOWMKALWWA HANWH A BeIXOOHOMO Hanpaxe-
HWS ycTanosned ceetoguon HL1 ¢ rokoor-
paHu4mBaowmmM peanctopom R19. Y1obel
ceeveHve ceetoanona Buiio 3aMeTHo B
BCEM MHTEPBANE BLIXOLHOMO HAMNPAXEHWUR,
OH [OMKeH ObiTh C NOBBIWEHHOM APKOCTLIO
CBEYeHWS.

Hopabotka BM — wecnoxnan. Mepe-
MeHHBIA peaucTop (CMN4-1 nav ananoruy-
HbIA MO paaMmepam) 1 CBETOAWOM ycTa-
HABNMBAKOT HA 3a[lHEW CTEHKE Kopnyca
BN (pue. 3). Ona HWx npocBepneds
OTBEPCTMA COOTBETCTBYIOWErD Anamer-
pa. Crnaxmealowuin kowgerdcatop C1

(CM. puc. 1) Ha BLIXOAE MOCTOBOTO BbINPA-
MUTENA PA3BOPAYMBAIOT HA NNaTe 8 Npo-
TMBONONOXYIO cTOPOHY. OcBo60aMBLIEETH
MECTO 3alMET MepemeHHbill pesucTop.
Peawctopel R15 n R16 ycTanoaneHsl nep-
NeHAWKYNAPHO NAaTe, noaTomy Ux MOXHO

BBEAEHHLIX — MNPO- HE BLINAGWBATL, @ NPOCTO MNEePeKyCUThL Mo
4 -
T Boixop, A
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OAHOMY BLIBOAY, K KOTOPLIM NpUNansawT
M30NNPOBAHHLIE NPOBOAA, COBAMHAIDLLINME
WX C BbIBOAAMK MePEeMEHHOro pesncTopa
R18. Crabunutpon ZD2 (ox pacnonoxex
pagom ¢ peanctopamu R15, R16) Takxe
MOXHO HE BbINAWBATH, 4 NEPEKYCUTL OIMH
13 ero BbIBOA0B — B @BTOPCKOM BapuaHTe
6uin0 caenano MmeHHo Tak. B peaynstate
C NepeMeHHeM peanctopom R18 conpo-
TueneHnem 10 kOm MHTEpBan perynupos-
Kt BbIXOAHOTO HANPAXEHWS MOAYHUNCA
3,5...8 B. Ecnu npumennTs pesnctop R18
¢ GONbWUM CONMPOTUBNEHUEM, UHTEpBan
PErynupoBky paclumputcs B ofe cTopo-
Hiel. Mpw 3TOM HKUXHWA Npegen MoXHO
CKOppekTupoBaTts noabopkoi peancropa
R15, eepxHuin — peauctopa R16. Nocne
NPOBEPKK W HAaNaXWBaHWA NEPEMEHHLIN
peauctop cHabxaoT wkanon (puc. 3),

KOTOPYH PagyvpyioT G MOMOLLBK BORLT-
METpa nocTosHHOro Toka. Ho cnepyer
YUECTh, HTO MUHUMANBHBLIA HWKHWA npe-
nen — 3,3...3,5 B. O6ycnosnexo ato TeM,
YTO MUHUMANEBHOE NAJEHWE HaNPAXEHUS
Ha mukpocxeme U3 — oxkono 2B, a Ha
nanyyalouem auone ontonapsl U1.2 —
1,1.:9,2B.

Buiny NnpoBeneHsl McneITaHua gopabo-
TanHoro Bl ang paanuyHblx BLIXOOHBLIX
Hanpsxeduit ot 3,5 no 10 B. Npu namexe-
HUK BbixoaHOro Toka o1 0 go 1,5 A (npu
BbIXOAHOM Hanpsxkenuy go 10B) n 25 A
(Nnpn Hanpsxedun 00 5 B) suixooHOe
HANMpPRXKEeHWE YMEHbLUANOCs Ha HECKONLKD
MUNMWBONLT (M3MEPEeHWEe NpPOBOAUNOCH
HENoOCPeacTeeHHo Ha Beixope BI), amn-
nTyAa Nynbcaunii He npessickna 15 mB,
a NoneBol TPaH3WCTOP HarpesBancs yme-

CumucropHo-TpaHcpopmMaToOpHbIA
cTabunusaTtop NnepeMeHHOoro

HanpsXeHuqa
C. BUPIOKOB, r. Mocksa

B cenbckoil MECTHOCTH, a MHOrQa v B ropogax HepegKo CAy4arorT-
CH 3Ha4YuTeJZibHbie MOHNXEeHWA CeTeBOoro HanpaxeHnsa OTHOCHTe/TbHO
HomuHansHoro 230 B. 3avacryio 3To NPUBOAMUT K OTKa3aM XONO[Wb-
HUKOB. CyulecTBeHHO nagaeT 3¢ PeKTUBHOCTbL paboTbl C 3NeKTpo-
UHCTPYMEHTOM, TYCKHeeT ocBewlexnune. Ana crabunnsaymm Hanps-
XEeHUs ceTu Npu coxpaHeHun ero ¢popmel aBTOP B CBOE BpeMS npu-
MeHun penenHo-TpaHcopmMaTopHeli ctabunnaarop [1], Ho oT MHO-
roneTtHen 3KCNAyarauynu W3HOCHANCH KOHTaKTbli YCTaHOBMEHHbIX B
HEM pene. Bbino peweHo nepepaborars crabunnzarop, 3aMeHUB
ANeKTPOMAarHUTHbIe pesie CUMUCTOPHLIMU KmiodYamu. HarpyzouyHas
cnocob6HocTe npeagnaraemoro crabunuzaropa — 1840 B-A.

pexae BCero, paccMOTpUM BO3MOX-

Hble Cxembl cTabunuaatopos nepe-
MEHHOT0 HanpsbkeHna Ha Daze aBToTpaHc-
dopmartopa. B ycTpoicTBe no cxeme,
n3obpaxerHon Ha puc. 1,a, KOMNEeHow-
PYIOT CHUNEHWE CETEBOrOD HAMPAXEHWS
(HEQONYCTVMOE NpeBsLIWeHne HoMUuHanNa
HabnopgaeTca kpavHe peako), NOCTeneH-
HO MNEepPeBofis BHU3 N0 CXEME NOABWKHBIA
KOHTakKT nepeknodarens SA1. Mpw arom
HaNpaAXeHne Ha Kaxaon na 0bMoTOK aBTo-
TpaHcopmMarTopa 1 Ha Beixoae crabunu-
aatopa npubnuanTencHo coxpavsercs,
kKonebnace B orpaHuyeHHbix npegenax. B

puc. 1,6, CETEBOE HaNPRXEeHWe NOCTOAHHO
nogawT Ha oAavH M3 0TBOA0EB OOMOTKW
aBTOTPaHchopMaTopa, a rno Mepe cHUxe-
HUS HANPSAXEHUA B CETU NOABMXHLIN KOH-
TakT nepeknodatens SA1 nepesogsT
BBEDX.

PaccMoTpuM OCHOBHbIE OCDDEHHOCTW
NPVEEAEHHBIX BAPUAHTOB.

B ycTpoiicTee no cxeme, n3aobpaxeH-
HOW Ha pwc. 1,3, ctabunuanpoBaHo Ha-
NPSXEHNE HA Kaxa0i N3 cexumnin obmoTrm,
4YTO MO3BOASET UCNONLIVBATh BE CEKLMK
II—IV B kavecTBe cTabUNbHBLIX UCTOYHWKOB
CPABHWUTENBHO HEBONBLLOD NEPEMEHHOID

crabunusatope, coOpaHHOM MO CXeME  HanpPsxXeHwa, HanpuMmep, ONs nNuTaHus
SA1 SA1 sA1 _ sAZ
Wi T i I g [ T1 e
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perHo. OOHAKD NpW YCTAHOBKE BbIXOA-
HOro Hanpaxexua Mexee 3,3 B Ha Buixone
Habnoganucs penakcaunoHHsie koneba-
HWA C amMnNAnTYnon nynecauwi okono 1 B,
lMpuynHa 3Toro — HeNoCTaToOYHOEe Hanpsa-
KeHue Ha Mukpocxeme U3 m nanyyaolem
ovoge ontonapsl U1.2.

Cnenyer yyecTb, 4TO B BbIXOAHOR
uenu Bl npumeneHel koHZEHCATOPSI
C9—C11 c HOMWHANLHBLIM HANPRAKEHNEM
10 B, no3ToOMy BhIXOAHOE HANpsXeHue
HE AONXHO NPEeBbIaTe 3TOr0 3Ha4YeHuns,
a C y4eTOM MafeHUa HanpaxeHusa Ha
apoccene L2 gonxHoO ObiTh Aaxe MeHb-
we. Ecnm nnaHnpyeTca yBenm4nTh Bepx-
HWIA npenen go 12 B, 3T KOHAEHCATOP.I
HeobxoAMMO 3aMEHWTb APYrUMW C TAKDA
Xe EMKOCTLIO U BONLLUMM HOMUHANLHBIM
HANPAXEeHnemMm.

HW3KOBONLTHLIX ANEKTPOMHCTPYMEHTOB.
MepexnioyeHe OTEOAOB aeBToTpaHcdop-
matopa (B peanbHOl KOHCTPYKUMK C©
NOMOLLEID PENe UKW CUMWCTOPOB) BCeraa,
naxe npw pabore crtabwnn3aTopa Ha
XOMOCTOM XO4y, NPOVCXOAWT NOA, MHAYK-
TUBHOW WNW AKTUBHO-WUHOYKTUBHOW Ha-
TPY3KOW, 4T0 HEGNAroNpPUATHO 4NS KOMMY-
TUPYIOWWX YCTPOMCTE.

B yctpoicTtee no cxeme puc. 1,6 Ha-
NPAXEHWE HA CEKUWAX OOMOTKMW He cTabu-
NM3npoeaHo. MNpu oTCYTCTBUM Harpy3ku, a
3aT0 OCHOBHad CuUTyauwma npw paborte Ha
XONMOAWNBHWUK, NEPEKNIOYEHWE MPOMCXO-
AT B pexXumMe XONoCToro xoAa, waHoc
KOHTAKTOR PENe YNCTD MEeXaHNUYeCKui.

Kpwutepnem suibopa ana astopa nocny-
XUNO NOCNEAHEE PAINMUHUE MEXAY BapW-
aHTamMum,

OtmeTtum, 410 06a paccMoOTpeHHbIX
BapWaHTa CTAHYT NPUIDAHLIMKA W 1A KOM-
MeHCauny MNOBLILEHWA HANDAKEHWA B
CeTtH, ecnu BeIXOAHOW (Ha puc. 1.a) wnm
BXOAHOW (Ha puc. 1,6) NnpoBoa NnepeHecTH
Ha apyron oTeon 06MOTKY asToTpaHcdop-
martopa. B ceoei npakTuke aBTop CTOMK-
HYNCs C BapuaHToM cTabunusatopa, cxe-
Ma KOTOpOro nokasada Ha puc. 1,8. MNpu
HanNPAXeHW B CETU MEHbLE UMK PABHOM
HOMWHANbLHOMY OH paboTaeT Tak xe, Kak
B apuaHTe Ha puc. 1,a. Mpwu npesbilueHnn
HaNpAXeHneM B CeTU HOMWHANLHOMO 3Ha-
HYEHWA NOABWXHBIN KOHTAKT Nepeknoyare-
na SAT hukcupyloT B BEpXHEM MO CXeme
NOAOXeHn, a NepekniovaTens SA2 nepe-
BOAAT B NONOXeHue 2.

Npumem 3a ocHoBy Ccxemy, W3obpa-
KEHHYIO Ha puc. 1,6, n onpenenyum nops-
Hok pacyérta koadpduureHTos TpaHcdop-
Maumn 4Ns pasnuyHbIX NONOXEHWA OBNX-
ka nepeknioyarensa SA1. 3agagum npepe-
fAbl M3MEHEHWUA BXOAHOrO HaNpPaxeHws n
[onyctTimele konedauua BoixogHoro. Mo
pesynstatam HabmogeHuil Ha pade, AnA
KOTOPOW CTPOWMCR ONUCLIBAEMBbIN CTabn-
NM33TOp, HanNpPRXeHWe 8 CeTH wuHorga
onyckanocs Ao 150 B. Takomy BxogHoMy
HaNPAXeHW AO0MXHO COOTBETCTEOBATHL
BbixogHoe HanpsxeHne 200 B, npu koTo-
pom ewé paboTaloT BCce DLITOBLIE Inek-
Tponpubopk. Moatomy xoaddUUNEHT
NoOBbLILLEHWA Haﬂpﬂ)l(ele"lﬁ npw I'IEpEKﬂiO‘-\‘Ej-
Tene SA1 8 nonoxernn 1 gonxed DbTh
pasen 200/150 = 1,33. 3neck n panee s
YMbILLUNEHHO HE MPUMEHRAID TEPMUH KO-
duumeHT TpaHchopmaunn’, NoOCKoNbKY
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Usee, B
250

Yueno oTBOMOB OT
o6GmOoTKM asToTpaHc-
dopmaTopa 3aBUCKT

oT HeDbBxoaMMOoit TOY-
HOCTW NOAOEPKAHUSA

240

230

BbIXOAHOO HaNpAXe-
55 Hua. B peaynerare
HECKONBKNX NPODHBIX

220

DACYETOB CAENaH Bbl-
BOf, HTO AN COXpa-

HEHWA €ro B npege-
nax 210...240 B goc-
TATOYHO HeTLIPEX CTy-

210

neHen, B Yucne koTo-
PbIX M NPAMOE coenn-

200 :
150 180 170 180
Puc. 2

190 200 210 220 230 240 250

Usx, B HEHWE Harpysku c ce-
Thi0. MNoHuxeHne Ha-
NPAXEHWA B CETW 0
150 B npw stOM pac-

XOLHOrO HaNPsSXeHns B KaXx oM nonoxe-
HAW nepexnovatens SA1 aHauenna koad-
GUUMEHTOB NOBLIWEHWS B ATWX NONOXE-
HUAX NOMXHEI NpeacTaensaTe coboi reo-
METpUHECKYo Nporpeccunio, MoatoMy, ec-
nn g nonoxeHnn 1 Koa@OUUWEHT NOBbi-
weHws paseH 1,33, oH gomxeH BeiTe pae-
Heim 1,1 8 nonoxenun 3 n 1,21 — B nono-
Kenun 2. B nonoxedun 4 HanpsxeHue Ha
BbIXOA, NOCTYNaeT HENOCPELCTBEHHO W3
ceTtm n KO3Q@UUNEeHT paseH 1.

MNoctpoum rpaduvk 3aBUCUMOCTU Bhl-
XOOHOIO HanpRxeHws ot exogHoro. Ans
3TOr0 Ha NUCTE MUANUMETPOBKW pasme-
pamn He menee 250x250 MM HavepTum
KOOPAWHaTHLIE OCK B MacwTate 1 mm/B n
NpPoBEOEM W3 Hayana KoOpPAWHAT YeTeipe
NPAMBIE C TAHFEHCaMK yrna HaknoHa 1;
1,1, 1,21 1 1,33. Boigenmm y4acteu 3Tux
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NoL HUM NOHUMAKNT OTHOWEeHWEe 4ncna
BUTKOB NEPBUYHON OOMOTKIM K YuCny BUT-
KOB BTOPWMHOW. B panHom cnyvae norus-
HEee UCNoNbL30BaTh 0BPATHYIO BENUYUHY —
KOIPPUUMEHT NOBLILLEHNA HANPRKEHNS.

CMarpyMBaeTCA, KAk asapuiHbiin criyyan,
NPU KOTOPOM HANPAXEHWE HA Harpyske
napaer no 200 B.

MOXHO NOKa3aTtek, YTO ANA NONY4eHus
OOMHAKOBBIX NPEenenos W3MEHEHWUA Bbi-

NPAMBIX, HAXOOALWWECH MEeXOy ropuacH-
TaNAMKN, COOTBETCTBYIOLMMI BbIXOAHOMY
Hanpsxeruo 210 1 240 B. Ma Touek nepe-
CeYeHUs nuHUIA ¢ Haknodom 1,33, 1,21 n
1,1 ¢ ropusonTansio 240 B onyctum Bep-



TWKaNbHLIE MPAMbLIE 00 NEepeceYeHns C
BAMKANLMMK TUHUAMK C HaknoHom 1,21,
1,1 1 1. OT TOYEK nepeceyeHns 3Tux Ha-
KNOHHBIX NMHWIA C ropy3osTansio 210 B
NPOBEAEM BBEPX aHaNOrMYHLIE NPaMbIe.

Ha pmc. 2 npueenéH dparMeHT no-
ny4eHHoro pucyHka. lNpw BXOAHOM Ha-
npskeHnn bonee 220 B nepexmovarens
SA1 HAX0OWUTCH B NONOXEHUU 4, 1 BLIXOA-
HOE HanpsxeHue NOCTYNaeT Ha BbIXOA
6e3 uameHeHuns. Ipu CHUXEHWW Hanps-
*enma cetw go 210 B nepexknwovarens
YyCTaHaBNWBAETCH B NonoxeHue 3, koad-
hUuMeHT Nepeagayun sospacraer go 1,1, a
BbIXOOHOE HanpsxeHne ckavykom Yyee-
nuuueaeTcs no 231 B. Mpw gansHenuem
CHKEHUW HANPAXKEHWS CETW NPUMERHO
oo 191 B BuiXxOAHOE YMEHBLIWWTCH A0
210 B, nepexmouarens Byner ycraHoB-
NEH B NONOXEHWE 2, BLIXOAHOE Hanpaxe-
HWEe BHOBb nogHumeTca ao 231 B. Anano-
FAYHBLIA NPOUECE NPOU3OHAET U NPW CHU-
XEHWM BXOAHOrO Hanpsxexus go 173 B.
MNpu ero cHukedun no 150 B seixogHoe
HanpAXeHWe, kak BbIT0 CKa3aHo BbllUe,
onyctutcs go 200 B.

MOTKKM 0Decne4YnBaeT ero B 40CTATO4HOM
mepe. HeTpyaHo BUaeTs, 4TO NpU coxpa-
HEHWW YWMCNa CTyneHen naxe Hebonb-
LWOe MOBbLILWEeHWE TOYHOCTW NMOALEpPXKa-
HUS BbIXOOHOrO HAMNPAXEHWA 33 Cuér
CYXEHWA NeTens rucTepesnca NpuseneT
K CYWECTBEHHOMY YMEHbLUEHWNID WnX
LWWPKHLL, 4TO HeponycTumo. MoaTtomy
ANA gocTwxeHus Bonblen TOYHOCTW
HEOBXOAMMO YBENWYMBATL YWUCNO CTyne-
Hel MAMEHEHWRA koaphuumenTa.
OTMeTMM TakXe, 4TO pacCcyXaeHwus no
BeIflOopy ero 3Ha4yeHni cnpaseanuBbl U
ONS YCTPOWCTB N0 cxemam puc. 1,2 m
puc. 1,8.

MNpuHuunuaneHas cxema crabunuaa-
Topa w3ohpaxeHa Ha puc. 3, a cxema ero
6noka ynpaeneHus — Ha pwuc. 4. ABTO-
TpaHcdhopMaTop COCTABNEH U3 TPEX oau-
HakoBbIx TpaHcdopmaropos T1—T3 —
TNN319-127/220-50 [2], nepeuyHbie 06-
MOTKW KOTOPbIX COEANHEHBI NapannensHo,
a NocneaoBaTenbHOe COEANHEeHWE BTO-
puyHbIX 0BMoTOK ObBecneuuvsaer Tpebye-
Mble KO3(OOUUMEHTLE NOBLILLEHWA Hanpsa-
KEHWA,

TpaHchopmatopa T4 — TA1-127/220-50
[2]. Hanpsikenwe ¢ asyx ero obmoTok no
6 B, COBLMHEHHLIX NOCHEA0BaTENbHO, Bbl-
npamnseT moct VD2 u ctabunnanpyet Ha
yposHe 5 B uHterpansHulil crabunuaarop
DA2. U3 BeIXOOHOIO HANPAXeHns cTabunu-
3aTopa pe3vucTuBHbid aemutens R7—R11
dopmupyeT 0BpasLOBbIe HanpsxeHus Anq
kxomnapatopoe DA1.2—DA1.4, noctyna-
OWKWe HA MX HEeUHBEDPTUPYIOLWME BXOAbI.
[na ynpoweHua pac4EToB OHW MPUHATHI
paBHbiMi 1/100 HanpsxeHWwid, COOTBETCT-
BYIOLUMX CEepeouHaMm neTens rucrepesvca
Ha puc. 2— 2,14, 1,951 1,77 B.
MoCTORHHOE HaNPAXeHue, NPoONopUno-
HansHOe 8x04HOMY, GOPMUPYET K3 NOCTY-
nawwero ¢ obmotkm 11-12 Tpaxcdop-
matopa T4 BeinpaMuTensHeid moct VD1,
Ero crnaxusaer kospexcarop C3. Ha
WHBEPTUPYIOLUME BXO/bl BCEX KOMMNAparo-
POB NOCTYNAaeT YacTb ATOTO HANPIXEHWUS,
onpeaenaemas nenutenem RSRER15.
Jloruky paboTtsl ycTpoicTea B UENOM
uwnnoctpupyet Tabnuua. Npu cetesom
Hanpsxexun Gonee 218 B 3Ha4eHuy Ha-
MPAXEHWA Ha WHBEPTUPRYIOLLMX BXOAaX

Unx, B YposHu (H — Bbicokuin, L — HM3KWMIA) Ha BLIXOMaxX SneMeHToR Koapchuumenr Bxniouén OTKPLIT
] DA1.2 DA1.3 DA1.4 DD1.1 DD1.2 DD1.3 DD1.3 NOBLIWEHUA ceBeroguon | cuMucTop
>218 L L L H L L L 1 HL1 VS1
198...210 H L L L H L L 1.1 HL2 vVS2
180...191 H H L L L H L 1,21 HL3 VS3
<173 H H H L L L H 1,33 HL4 VS4

Mpy NOBLILLIEHUWN BXOOHOrO Hanpaxe-
HWS NEPeKNInYEHNE NPOVCXOANT NPKY 0C-
TVXEHNA BXOAHBLIM HANPAXEHWEM 3Ha4e-
HuA 180, 198 n 218 B, npn atOM BbIXOA-
HOE KaM/lbli Pas CHWKAETCH CKa4koM OT
240 no 218 B. Takum oBpa3som, npu name-
HEHWW CETEBOID HanpsxeHws ot 158 po
240 B sbixogHoOE NoanepxvBaeTcn B npe-
nenaxor 210 no 240 B.

Y1066 Npn konebannax HanpsxeHwa
B CeTV OKOMO MOpOoros MNepeknioyeHmns

Mpwu ycraHoeke nepekno4atens SA1
(cm. puc, 3) B nonoxexne "O6xoL" BxoaHoe
HanpsKeHue NOCTYNaeT NPAMO Ha BbIXO, W
HWKAKVie yansl YCTPOWCTBA, KQOME BOMLT-
meTpa PV1 1 nomexonoaaensiowen uenn
R2C2, 3xeprum ot cetn He noTtpebnswoT.
3T0T pexuMm COOTBETCTBYET OTCYTCTBMIO
cTabunuaaumm Beix0AHOrO HanpsikeHus. B
CpeaHaMm NoNoXeHuu nepekniodarens SA1
BCE Br0 KOHTakThl PasoMKHYTbi, MO3ITOMY
HaMNpPaxeHue Ha BhiIXO4 He NocTynaer.

CKaYKW HE NPOMCXOAMNN CAWLLKOM Yac-
7O, HECDBX0AMM rucTepeanc. OnucanHsbIi
anropuTM MNepeknioyeHus oTeomoe 06-

VTS5
KT3102MM
HepHein
> JefeHbin
HenToin
Opakxeswit
= M pacHbIR

Mpu ycTaHoeke nepekniodatens SA1 B
nonoxenne “"Crab." HauuHaer paborathb
6ok ynpaBnexns, NoAYYaoLLMA NUTaHue oT

BCEX KOMMApaTopOB Bhille, YeM Ha HEWH-
BEPTUPYIOLLMX, 8 HA WX BbIXOAAX YCTaHOB-
neH HU3KWMIA Noruyeckuii ypoBeHs Hanpa-
weHua. CurHan c BeixoAa komnaparopa
DA1.2 vueeptupyer anement DD1.1 wm
ewe pa3 uHeeptupyet anement DD2.1.
HYepea aMWTTEPHLIA MNOBTOPWTENL Ha
TpaHaucTope VT1 OH Bknw4aeT ceerto-
avon HLT v oaHOBpeMEHHO NOCTYNAaeT Ha
wanysawoupia auog ontpona Ul. Otkpui-
gaetca cumucTop VS1, HanpaxeHue ceTty
nocTynaeT Ha Beixog ctabunuaaropa.

Mpu cCHUXEHWW CETEBOTO HANPSXEHWR
Ha Beixogax komnapartopoe DA1.3 v DA1.4
OAWH 3a OPYriMm YCTaHasnMBaIOTCHA Bbi-
COKME NOruyeckue yposHu. BruixogHbie
CWIHANLI BCEX KOMNApatopos, npespa-
WEHHBLIE NPOCTEANLLMM NOMMHECKUM Y3N0M
Ha anementax “Wckmoswawowee WK
DD1.1—DD1.4 8 nNO3WUMOHHbBIA KOA, 4epes
IMUTTEPHbIE NOBTOPMTENM HA TPAH3WCTO-
pax VT2—VT4 sknio4aidT usnyyaowme
AWoObLI CUMWCTOPHBIX OnNTpoHos U2—U4,
OnTpoHLI, B CBOIO O4EPeab, BKIIOHYAIOT CO-
OTBETCTBEHHO CUMUCTOpPbI VS2—VS4, un
BbIXOOHOE HanpsXxeHwe oCTaeTcs B 3a-
AauHbiX nNpegenax. C noseilWeHWeM Ha-
NPsKEHWUA B CETW OMWCAHHLIE MPOLECTh
NPOVCXOAAT B 0DpaTHOM Nopsake.

Mexay BbIXOOAAMW 3NEMEHTOB MUKPO-
cxemb! DD1 v Bxogamm Tpurrepoes LUmur-
Ta Mukpocxemel DD2 ycraroeneHs RC-ue-
nu, obecneyuBaoue 3a0epxky OTKPhI-
BaHWA O4EepPeaHoro CMMWCTOPa OTHOCM-
TENLHO MOMEHTa MNpeKpawieHWs curHana,
pa3’pelaBluero OTKPbIBAHWE MpPeabiay-
wero. 310 HeobxoouMo ans npenoTepa-
WEHWA COGTOAHWA, B KOTOPLIX OgHOBpe-
MEHHO OTKPBITHE ABa cumucTopa. Auoas
VD4—VD7, BKMOQYEHHBLIE NapannensHo
peaucTopam atux uenei, obecreqnsaoT
OblCTpOE CHATHE paspeLlladuLero curuana
C CMMWCTOPHOr0 ONTPOHa B BbIKNKOHYAe-
MOM xaHane. [JnuTensHoCTs 3afepxkn
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OTKpLIBaHWA QOTOAMHWCTOPOE OMNTPOHOB
U1—U4, koTopas aonxHa rapaHTupoBaHo
MpeBLILLAaTsL NOMOBUHY NEPUOLA Hanpaxe-
HWA CETW, MOXHO paccy1TaTs no gopmyne

UIMT

t,=R C In

T _UTDL‘_
" 5

=330 0,047 In| ———|=16,7 Mmc,
5-33)

roe R — conpoTyuBneHWe peancTopa uenu
3agepxkun, kOm; C — EMKOCTbL KOHOBHCA-
Topa aTon uenu, Mk®D; U,,=5 B — Hanpsa-
*eHwe nutaHuAa, U, = 3,3 B — Tunosoe
noporosoe Hanpsixkerve Tpurrepa LmuT-
T2 Mmukpocxemsl HCF40938 npu noebilwe-
HUW BXOOHOTO HanpsixeHws Ha obbegu-
HEHHbIX Bxopax. CornacHo NacnopTHLIM
AaHHLIM 3TOW MUKDOCXEMbI, JONYCKASTCH
ero pasbpoc Ha £0,7 B, noaromy npw yka-
3AHHLIX HOMWHANaxX Pe3ancTopoB WU KOH-
[EHCATOPOR 32[18PXKA MOXET HaxOauTh-
cA B npeaenax or 12 po 24 mc. Ecnn
NPeanonoXuTs, YTo peansHbin pasbpoc
BABOE MeHblue, 3aiepxka OyOer Haxo-
outecs B npegenax ot 14 no 20 mc, vTo
yxe Bonee NpUEMNeMo, HO TpebyeTt KOHT-
pONd NPy HaNaXMBaHWW YCTPOACTBA.

Yrabbl UCKNIOYWTE OAHOBPEMEHHOE
BKMIOYEHWE HECKONLKUX CUMUCTOPOB NpW
NepexogHLIX Npoueccax, cnegylowmx 3a
MOMEHTOM MOo0ayn HanpsXeHWwa ceTtu,
BBEOEH Y3en 3a0epXKu HAa AeTextope
NoHKXeHua Hanpaxernua DA3. B momeHT
nopaqv ceTeBoro HanpAXeHWs KOHAeH a-
Top C10 paspsixeH, 3a cuét avona VD3
Tpax3aucTop VT5 3aKpbiT U HANPRXEHWE Ha
ero amutTepe 6nu3ko K Hymo. Wanyya-
owve avoasl onTpoHoB U1—U4 Bhiknio-
YEHBbI.

Mo OCTUXEHWW HAMPAKEHUEM HA KOH-
percarope C10 3nadveHws okono 1 B Ha-
yaHaeT paboTtate mMukpocxema DA3, ee
BLIXOHOW TPAH3UCTOP OTKPLIBAETCH, Ha-
NpsxXeHne Ha BbiXO4e CTaHOBWTCA pas-
HbiM Hynio. OHO coxpaHsercs Takum 0o
DOCTUXKEHUA HANPAXEHWEM HA KOHOEHCa-
tope C10 anauenva 4,2 B, Ha vto yxoauT
okono 200 Mc, KOTOPLIX AOCTATOYHO Ans
3aBeplUeHUs NepexogHsix npoueccos. B
3TOT MOMEHT BbIXOAHOW TPAH3UCTOP MUK-
pocxemul DA3 ByaeT 3akpeiT, @ Hanpsaxe-
Hwe Ha Base n amuTTepe Tpananctopa V15
CKa4YKkoM yBenuuuTca N0 BAU3KOro K Ha-
NPSXeHuo NuTaHus. OnTpoHsl 3apabo-
TaKlT, BYLET OTKPLIT HYXHBIR CMMUCTOP.

Bo Bpemsa ceapouHbix paBoT B ceTu
BO3HWKAIOT CWibHbLIE Konebadws Hanps-
KEHWA, KOTOPLIE NPUBOAAT, €CNIA HE Mpu-
HATL CNeunansHbIX Mep, K O4eHb 4acTbiM
nepeknoYeHnsay cumucTopos. ng 6ope-
Obl C 3TUM ABNEHWEM NMOCTOSHHARN BPEME-
HW pa3paakn konaexcatopa C3 eeipana
AOBOABHO DONbLWOW — okono 8 c. B pe-
3ynLTaTe Npu peakoM CHUKEHWUN BXOOHO-
ro HanNpPsXeHnsl Nepexos Ha chenyouLyio
CTyNeHb NPOMCXOAUT NPUMEPHO 4Yepes
1 c, a kpaTKoBpeMeHHbIe NpoBankl BO
BXOAHOM HarpaxXeHun nepeknioNeHuin He
Bbi3bIBAKOT. B TO Xe Bpema NocTofAHHaA
BpemMeHn 3apagku kowgeHcaropa C3 He-
BENNKA, W C TMOBLILLEHWEM HanNpsXeHus
CETU NepekiYeHne NPoM3onaET NpakT1-
4ecku MrHoeeHHo. Takon cnocob "6opsbbl
CO cBapKon” 3HavMTeNsLHO NpoLLe npume-
HeHHoro 8 [3] u addexTneHee ero, no-
CKONbKY cTabunn3aTop He BbIKNIOYaeTcA
NONHOCTEIO, @ NPOLOMAXAeT pearupoBaTb
Ha NOBLILLEHWE HANPAXEHUs B CeTH.

Ha cxeme crabunusaropa (cm. puc. 3)
NnokKadaHo TakKxe NoaknwygHe K obmoT-
KaMm KOHTAKTOB pa3béma XS1, 4To nosso-
NAET UCNONbIOBATL Er0 ANA NUTaHWA pas-
NUYHBIX HW3KOBONBTHBLIX F‘!DTpEf)MTEﬂEﬁ,
Bropu4Hbie 06MOTKM TpaHchOopMAaTopoBs
TNN319-127/220-50 paccynTadbl Ha TOK
8 A, 4ueM ¥ OnpenensieTcs ykasaHHas BO
BPE3Ke K CTaTbe NpeaentHan MOLWHOCTb
Harpyaku ctabunusaropa. OgHako cneay-
et aTMeTuTb, H4TO OKHa 3aBuCuT K1 OT
CBOWCTB nepexno4atens SA1, kOTOpbIR
AONKEeH NO3BONATLE KOMMYTUPOBATL YKa-
3aHHbIN TOK.

AsTorpancdopmaTop ana crabunnaa-
TOPAa MOXHO W3rOTOBUTH CaMOCTOSRTENb-
HO, B35B 33 OCHOBY OQWH UMW HECKONLKO
TPaHCchOPMaTOPOB NMTAHWA OT NaMMNOBLIX
Tenesnsopos [4—6]. Takuwe Tpancdhopma-
TOPbL MEKOT Oﬁl)aHa"IBHHﬂ, cocToswpe na
6yks TC, neduca v 4vcna, COOTBETCTBYIO-
LWEero ero MOLWHOCTA B BATTAX.

Takoit TpaHcdopmarop nocne nepe-
MOTKM BTOPUYHLIX obMOTOK CMOXeT
06ecneunTs BEIXOAHOM TOK crabunuaaro-
pa, paEHblﬁ HacTHOMY OT geneHusa ero
MOUWHOCT Ha CymmapHOoe HanpsaxeHve
BCEX HeoBXOAUMBIX BTOPUYHLIX 0OMOTOK
(23 + 25,3 + 27,6 = 76 B). A no BbixogHO-
MY TOKY MOXHO onpeaeintbs MakCumManb-
HYI0 MOWHOCTE Harpy3kn ctabunvaaropa.

Hanpumep, Npy MCNONL30BAHWK OBYX
TpaHcdopmatopos TC-200 cymmapHon
mMowHocTeio 400 BT gonyctvmM BeIXOAHOR
Tok 0o 400/76 = 5,26 A, a MmakcumanbHas
MOLWHOCTL HArpy3ky (NPpY BLIXOQHOM Ha-
MPSKEHWA, PABHOM HOMWHANBHOMY B Ce-
™M) — 230x5,26 = 1210 Br. Takum obpa-
30M, npefenstHas MOWHOCTh Harpyaku
crtabunuaatopa B TpWM pasa NpesbiCUT
CYMMaPHYIO MOLWHOCTE WCNONL30BAHHBIX
TpaHchopMaTopoB.

Wmetoumecn Ha TpaHcdopmatTopax
BTOPUYHBIE OBMOTKW CREAYET AKKYPaTHO
cMOTark (OHW 06bIMHO HAMOTaHbl NOBEPX
NONOBUH NEPBUYHOW), NOACYUTAER NpU
3TOM YWCNO BUTKOB HakKanbHOM 0GMOTKW
N,, HAMOTAHHOW CaMbIM TONCTLIM NPOBO-
noMm. Hanpsxenue atoir obMmotku nop
Harpy3skon — 6,3 B, noatomy ona BTOpuUY-
HOM OOMOTKM Ha Hanpswenwe U uwucno
BUTKOB N, MOXHO HaiRTK No popmyne
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Ecnn MarHuTonpoBof TpaHogopMaro-
pa MN-obpa3aHblil (kak y Tpancdopmatopa
TC-200-2), xaxoylo Cekumio BTOPUYHOR
06GMOTKM CNeayeT pasaoenuTs Ha ABE paBs-
HBLIE 4acTu, HAMOTATh UX Ha PA3HLIX Kep-
Hax MarHUTONpoBoaa TpaHchopmaTopa m
COBAWMHNTE NOAOBWHLI NMOCNefoBaTenbHO
cornacHo. MNpu npotueodaaHom coenu-
HEHWMW CyMMapHoe Hanpsaxedwe Oyaer
paBHO HYMO, W HyxHO Gyder NoMeHaTb
MECTamMun BbiBOLlb!I NGO M3 NONOBWH.

Mpu Tpéx TpaHchopmaropax MOXHO
LNA YNPOLWEHWS HAMOTaTh Ha KaX0M No
OOHOW w3 BTOPWYHbLIX 0BmMoTOK. ECnu
npennonaraeTca WCnonNsL30BaTh TPaHe-
hopmaTopbl pasHoOn MOLWHOCTW, Ha Hau-
MEHEE MOLLHOM W3 HWUX CNedyeT HamMoTaTh
0BMOTKY C HAUMEHbLLWM HanpsxeHWeM, a
Ha Hauwbonee MoLWHOM — ¢ HanbonbLLKM.

[MonoBWHLI MEepBUYHLIX 0OMOTOK (Ha
pasHbIX KEepHax) Takxke cnepyer coepu-
HWTL cornacHo, ObA3aTenbHo Nepebid pas
BKNIOYANTE M3roTOBNEHHbIA TpaHcdopma-
TOP B CeTb Yepes3 nnaexyio Bcrasky. [pu

HEMNpaBuNbHOM COBAWMHEHWW MNOAOBUH
nepsu4Hon OBMOTKKM OHa cnaceT oT BO3-
MOXHOIo noxapa.

dnametp npoeoga BTOpUYHLIX 06MO-
Tok d B MunnumeTtpax (6e3 wuaonauuu)
MOXHO HaiTi No popmyne

d=0741,

rae | — Tok sBTOpPUYHON OBMOTKK, A,

HauGonee npo4Has naonaums y obmo-
To4HOra nposoga 3B-2, ynoben Takxe
nposoa B WEAKoBOW naonaumm M3JLO.
HamaTtbiBaoT 06MOTKY akkypaTHO, BUTOK K
BUTKY, CNOW W3ONUPYIDT Mexay cobon
npoknaaxkamuv u3 nucueit Bymaru. Mocne
HaMOTKN HyXHO coBpaTe MarHMTonpoBoa
Tak, kak oH Bbein cobpaH paHee, w Twa-
TENLHO ero CTAHYTL BUHTaMu unn obou-
MOW — 3T0 YMEHbBLUWT IyJeHue.

BonbwwHcTBO anemeHToB ctabunuaa-
TOpPa CMOHTWPOBAHL! HA MeMaTHoW nnare
paamepamn 120x85 mm, veprex koTopon
M Cxema pacnonoxeHus 3NemMeHTOoB Ha
HeW NpuBeaeHsl Ha puc. 5. Bece oreepc-
TAA B nnarte pacnonoxeHbl No ceTtke
2,5%2 5 MM, [ng nopxnioueHna BHELHMX
No OTHOLWEHWIO K NnaTe uernei 8 Hee snas-
Hbl KOHTakTHble LWThipKW OT paabémoa
cepun 2PM. [nametp wrsipein — 1,5 mm
AA4 uenei CAMUCTOPos 1 1 MM — Ans oc-
TanbHeIX. K NnpycoegnHaemsIM K HUM Npo-
BOOAM MpunafHbl THE3da OT Takux Xe
pa3veémos. LiseT npoBoaOB COOTBETCTRY-
BT YKa3aHHOMY Ha CXemax puc, 3 v puc. 4,
2 KOHTaKTHbIE WTLIPY ANA HUX NPOMapKu-
pOBaHLI HAAETLIMKU OTPe3Kamun Tepmoyca-
*uBaeMoW TpyBGku COOTBETCTBYHOLUErD
usera.

Ha nnate yctaHOBAEHB MMNOPTHLIE
OKCWOHbIE KOHAEHCATOpPbLl — aHanoru
K50-35. KowgeHcatopsl C15—C18 (a
Takke C1 u C2 Ha puc. 3) — meTannonne-
HO4Hble K73-17. Konpewcaropsl Cl11—
C14 HexenatensHO NPMMEHATL Kepamwu-
yeckune, 0CoBeHHO ecnu nNpeanonaraeTcs
NoNL30BaTLCA CTAbWAU3ATOPOM MPKU MU-
HYCOBOW TeMnepartype. 3Aech Takke no-
nonayt kowaedcatopel K73-17, kotopuie
3HAYMTENBHO TEPMOCTabunLHee Kepamu-
HYECKMX KOHAEHCATOPOB PABHON EMKOCTM,

Mukpocxemy HCF4093BEY mox+Ho 3a-
meHnTb apyron 4093, 4093B s kopnyce
DIP14 wnu mukpocxemon K561TI, a
cyeTBepeHHulid 0OY LM324N — Ha
K1446Y/03 unn K1401¥YA2. B nocnearem
Cny4ae HYXHO UMeTh B BUAY, 4TO BLIBOAL!
nuTaHnua Mukpocxemsl K1401Y¥42 pacno-
NOXEHb! 3ePKANbHO NO OTHOLWEHWIO K MK~
pocxeme LM324N. Moaromy npu ycra-
HOBKE Ha nnaty mukpocxemesl K1401¥02
cnegyet passepHyTb Ha 180° He meHss
PUCYHKA NEe4YaTHbIX MPOBOAHUKOR. [1pwK
WUCMONb30BaHnn Mukpocxemsl K1446Y[03
conpoTueneHue pesuctopos R12—R14
cnegyeT YMeHbLUWTs NpuinManTensHo Ha
20 % pNA COXpaHeHWs WWPWHLI NeTens
ructepeauca. [eno 8 Tom, 4to OV mukpo-
cxeMbl K 1446Y[13 oTHocsTCA K knaccy rail-
to-rail, rae makcuManeHbIl 1 MUHUMANL-
HbI YDOBHW BbIXOOHOIO HANPAXEHWA pas-
Hbl MOoTeHuWanam COOTBETCTBEHHO N0~
COBOMO ¥ MUHYCOBOIO BLIBOAOE NUTAHWA.
B peaynbTate pasmax BbIXOAHOro Hanps-
KEHWA HECKONBLKD Oonbwe, 4em y QY mnk-
pocxem LM324N u K1401Y[2.

LetekTop NOHWKEHWS HanpPsxXeHua
KP1171CN42 moxHo aameHnTs Ha MCP100-
450, MCP100-460 wnn MCP100-475 [7].



BmecTo tpanauctopa KT3102IM ponyc-
TUMO ycTaHoBuTe KT3102EM. Beinps-
MuTeNbHLIE MocTel VD1, VD2, gwonsl
VD3—VD7 — niobble kpemHWesble mMano-
rabaputHsble. Pe3uctopel R12—R18 cne-
JAYET NCNONb30BATL C AONYCKOM HE Xyxe
+5 %.

WHTEpeCHD, 4TO B paccMarpyueaemon
KOHCTPYKkUmi Habop anemenTos "Mexnio-
vawwee WKW KE61M2 moxHO 3ame-
HWTBL pewndpatopom KS61TWAT. Bxogbl 1,
2,4 pelwndparopa cneayeT NOAKMKOYNTb K
BLIXOOAM KOMNapaTtopoe, a swixoaw 0, 1,
3, 7 — K UBNSM 330 PXKN.

1

Cummctopel BTA16-600BW 3ameHsTh
Apyrumi HexenatensHo. Mupexc W B ux
0603Ha4YeHUM 03HAYAET, YTO 3TU CUMUCTO-
Pb! ONYCKAKOT YBENWHEHHYIO CKOPOCTh Ha-
pacTaHWs HANPSXKEHUA MEXIY OCHOBHbIMU
INEKTPoAaMMK, HE BbIXOAR W3 3aKpbLITOro
COCTOAHWS, Kpome Toro, CUMUCTOPLI 3TOM
CEPUM UMEIOT NONHOCTLIO M30NVPOBAHHLINA
OT BCEX INEKTPOAOB METANNWYECKUIA TEN-
nooTBOAALIMA dnadey, 4To MNo3BonseTt
YCTAHABNMBATL WX HA HE M30DNWPOBAHHLIA
oT kopnyca crabunuaaropa TennooTBOA.
Ecnu xe ncnons3oeaTte CUMUCTOPSI, dna-
HEL, KOTOPLIX COBOWHEH C 3NEKTPOAOM 2,

cnenyer W3onupoeartb WX obwWiA Tenno-
oT80A OT kopnyca ctabunnaaropa.
TpuHUCTOpPHBIE ONTPoHs MOC3043M
IAMEHAKTCHA AaHANOMMYHLIMK, MMEIOLWWMI
BCTPOEHHLIA Y3EN, rapaHTtupyowmui or-
KPLIBAHWE CUMWCTOPA B MOMEHT NEpexo-
13 MFHOBEHHOIrO 3HaYeHUA NPUNOXEHHO-
ro K Hemy Hanpsxeswa depes Hone [8].
Ecnan vcnonb3yemble ONTPOHbLI OTKPLIBA-
iorcA Gonblnm, Yem 5 MA, TOKOM ynpas-
nexvs, Heobxoaumo o6paTtHo Nponop-
UMOHANEHO TpebyemMoMy TOKY W3MeHWThb
conpoTuaneHue peancropos R29—R32.
Kak nokasan onbiT, ycTaHoBka Aem-
nouvpylowux RC-uenen (Hanpu-
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ANA ONTPOHOB, 4eM A8 CUMWCTO-
pos. PekoMmenHpaummn no sbiGopy
napaMeTpoB 3Tux Lenen npueene-
Hol 8 [8] m [9].

Undposoir esonsTMETp nepe-
MEHHOro HanpaxexHua PV1 — roto-
BLIM UMNOPTHBLIA, NpuoBpeTéH B
wHTEpHeT-maraawke. Mamepaemoe
HanpaxedHne vactoton 50 Ny — ot
70 po 500 B, norpewHocTe —
+ 1 %, rabapuntel — 48x22x29 mm.

Tpancdopmartop T4 MOXHO UCK-
NOYUTL, ECAK MCTNONL30BaTL BMEC-
TO HEro, BLINPAMWTENA Ha AWn0aHOM
mocte VD2 w crabunuaaropa Ha-
npskednn DA2 roToBwid ctabunu-
3MPOBaHHLIN NpeoBpa3oBarens Ha-
NpsKeHua CeTi B noctosHHoe 5 B.
3pece MOXET NOgoWuTH 3apsagHoe
YCTPOWCTBO ANA COTOBOTO Tenedo-
Ha. CnegyeT, oOHaKko, UMeTk B BK-
oy, HTO CTAabUNBHOCTbL BbIXOOHOMO
HANPSXEeHs 3apaaHLIX YCTPOMCTE
00bI4HO HEBLICOKA, a8 CaMO OHO He-
3HA4YUTENBHO NpessiuaeT 5 B. Heob-
X0ouMO YBeANTECH, 4TO 3TO HaNps-
KEHWE NPaKTUYECKW HE WIMEHReT-
CH NPW NOAKNIOYEHUN K BbIXOQY 3a-
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PALMO N2 2, 2018

crabunuaaTop Hanpmxedns 5 B ¢ Huakum
NageHuem HanpaxeHus Mexay BXo[oM n
BhIXOAOM (Tak HasbiBaembid low drop cra-
Bunuzatop), Hanpumep, LM29312-5.0 vnin
KP1158EH5 ¢ niobbiMm BykBeHHLIM MHABK-
COM.

Mpw weckniodernn Tpancgopmartopa T4
BMecTo HanpsixeHus 28 B ha moct VD1
HYXHO NOJaTh HANPAXEHWE CETU, @ Conpo-
TuenexHue peancropoe R3, R5, RE yeenu-
4YKUTE NPUBANANTENLHO B BOCeMb pa3. KoH-
perncatop C3 ycTaHoOBWMTH EMKOCTLIO
3,3 Mk® Ha Hanpsxenwe 400 B. Cneayer
WMEThL B BUALY, HTO B peaynbTaTe aTux nepe-
NenoK 8ce anemeHThbl crabunuaaTtopa 6y-
YT HAXOQUTHLCS NOA, HANPSHKEHUEM CETU.

Tpancthopmatopsl T1—T3 3akpennexb
MEXAY ABYMS METANNWYECKMMY NOAD0HA-
M pasmepami 387x177x20 mm oT pazo-

Kets: 3 SA2 Puc. 7
(+58) JJRas
L KRG, R15,
Ca 8rB 2,
.| c18 68DA1
220 wk >
KBwa 2 =10B
l:mzuJ
(OBw )

BpaHHbix ycTpoicTe EC 3BM. Ha nepea-
Hem, cornacHo puc. 6, NoAJOHE CMOHTU-
poOBaHbLl nepeknoyarens SA1, BONLTMETP
PV1, nepxatens npepoxpanutena FU1,
ceetoamoabl HL1—HL4, nee napel Beixoa-
HbiX rHE3O XS2, XS3 »n 12-KOHTAKTHBIW
pazbém XS1 WP32M12HI3 gna nogknio-
YEeHUS HU3KOBONLTHLIX noTpebutenen. Ha
3afHem No4aoHe 3akpenned TpaHcdop-
marop T4.

B kauectee TennooTBOAA ANA CUMMU-
CTOPOB MCMNONB3OBAH antoMWHWEBLIA BpPY-
cok ceqenuem 10x25 MM, cnyxauwmii pac-
NOpPKoOW, coeavHAlwen noggoHs. [lo
HEMY TenNo 0T CUMUCTOPOB OTBOAWTCA Ha
kopnyc. K aToil xe CToMKe U APYroi aHa-
NOTUYHOW NpUKPenneHa nevarHas nnarta.
BbiBoabl CMMWCTOPOB chneayer npunau-
BATh K KOHTAKTHbIM NMIowaigkam Ha nevar-
HOWM NNaTe nviib Nocne YCTEHOBKW CUMKMC-
TOPOB Ha TEMNNOOTBOL, K KOTOPOMY Npu-
Kpenneda v neyvarHans nnara.

Mpw HanaxusBavwuwu crabunuaatopa
cHayana cnegyet MoakMoYuTs K CeTu
TONLKO TpaHcdopmaTtop T4 M yCTaHOBUTL
Ha OBVMXKAX NOACTPOEYHBIX PE3NCTOPOB
RB—R10 HanpaxeHWs COOTBETCTBEHHO
2,14; 1,951 1,77 B oTHOCUTENEHO OBLLETD
npoeoaa, a Ha peaucTtope R15 — 1/100

TEKYLWEero 3Ha4eHna HanpaXeHus B CETH.
Wcnonbays nabopatopHeIil aBTOTPAHC-
dopmarop (JIATP), npoBepuTh NOpaAoK
BknoveHua cseerogvoaos HL1—HL4 B
COOTBETCTBUM C NPUBEAEHHON paHee Tab-
nuuen. MNoporn nepexknioyeHnsa koaddn-
UMEHTOB MNOBLILWEHWA HANPARXEeHWH N0MX-
Hbl COOTBETCTBOBAThL yKﬂSaHHbIM npu onuv-
cannm pyc. 2. MNpn HeobxoamMocT MOX-
HO NOTOYHEE OTPErYAMPOBATHL NOACTROeY -
HbiMW  peaucTopamun RB—R10 noporwm
MEPEeKNoYeHus, a ANs NMAMEHEHWA WWpK-
Hbl NETNA I"MCTepESHC& Kakoro-nndo Kom-
rnaparopa noaobpars ero BXoAHoOH peanc-
Top (R12—R14). WupuHa atoin netnm
npaMmo nponopuvoHansHa conpoTuene-
HWIO COOTBETCTBYIOWETD PEe3ncTopa.
UenecooBpaaHo NpoOBEPWTL MCMpaB-
HOCTH LieNei 3a4epXKu OTKPLIBAHUA Cu-
MUCTOPOB (anementel R20—R23, C11—
C14, VD4—VD7), otenoyms moct VD1 ot
TpaHcopmaTopa T4 1 NOAKMYME K TOHKE
coeanHenna peawctopos R6 w R15 uens,
cXema KOTopO# npuBeneHa Ha pwc. 7.
Mpw 3aMKHYTOM BeiKNOHaTene SA2 Hanpa-
*eHve Ha koHaeHcatope C19 nnasHo
Hapactaetr ot Hyna go 2,5 B, npn pa-
30MKHYTOM — cnagaert go wyna. Cneayet
NpoBepuTE ocuunnorpadomM co XaOywien
Pa3BepPTKON Hanuuve 3anepxku cnapaw-

i
DVsltoge

wero nepenaga vMnNynbca Ha BeiXxone
kaxgoro Tpurrepa Wmutta (DD2.1—
DD2.4) OTHOCMTENLHO HapacTaluwero
nepenaga MMnynbca Ha BulxO4e CooTBeT-
CTBYOWEro anemexta “Wcknwyvalouee
wnwn* (DD1.1—DD1.4). Ha ocuwnno-
rpamme puc. 8, raoe cKopocThk PadBEPTKU
2mMc/nen., ata 3anepxka pasHa 15,5 mc
npy aonyctUMeix npeaenax 14...20 mc.

Mocne 3Toro MOXHO BOCCTAaHOBUTL noa-
KNIOYEHWEe CUMMWUCTOPOB K TpaHcdopma-
Topam (nepea nepebiM BKAKYEHWEM YC-
TAHOBMB B UENb 3/1eKTpoda 2 Kaxaoro
CUMWCTOPAa NNaBkylo BCTaBky Ha 5 A), noa-
KTIO4WTB Harpyaky MowwHocTeio 100...200 BT
W NPOBEPUTE NOKA3aHHYIO Ha pUc. 2 3aBu-
CMMOCTb BbIXOAHOrO HanpsXeHws oT
sxoaHoro. Mpwu akennyatauum ctabunuaa-
TOpa MOXHO ONEepaTuBHO pPerynmposarth
rnogcTpoeyHbivM peanctopom R6 nHrepsan
WM3MEHEHUR BbIXOOHONO HanpaxeHWd, Ha-
npumMep, yctaHoeuts ero 200...230 B.

Mone3aHbie COBETLI NO KOHCTPYKTUBHO-
My odopmnenunio ctabunuaaTopa, obec-
neuynsaloLlemMy ero noxapHyw Gesonac-
HOCTb, MOXHO HaiTh B [3].

Kak npu HanaxmeaHuKM, Tak U BO BPEMA
akcnayatauum crtabwnvsatopa cnenyert
NOMHWTL, 4TO NPHW PE3KoM YMEHbLUEHWH

HaNPAXEHWS B CETH NepexnoYeHve ctabn-
nuaaTopa NPouCcXoauT C BECbMa 3aMeTHOW
3a1epPXKON — OKONMO CeKyHObl Ha Kaxayw
CTyneHb.
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Mpubopet PAOLMOMACTEPA!

YuueepcansHoin USB-nporpam-
matop Postal 3 FULL ana mukpo-
CXeMm nocnegoBatenLHON namMaTu,
paborawuwmx no nporokonam |2C,
SPI, SPI FLASH, MICROWIRE (MWI) n
GNaw-namaTm MUKPOKOHTPONNEROB
MICRONAS, MSTAR, KBS012, kon
RDDV003 — 1600 py6.

Npubop "FBTest v1.1" pns 06Ha-
PYXEHUST KOPOTKO3aMKHYTLIX BUTKOB B
WMIMYNIbCHBIX TpaHcGopMaTopax, koa
RDDV001 — 1125 pyb.

HOBWHKA! Arduino cosmecTu-
mMuii kouTponnep Vostok-1 ana pobo-
ToB. Bluetooth, WK, 4 moTopa, 10 B —
2550 pyb.

HOBWHKA! MamepuTens émMKo-
cTi n esr "ESR-micro v5.08", npea-
HA3HAYEHHbLIW ANA M3MEPEHNS EMKOCTH
1 ESR anexkTponnmTu4eckux KoHaeHca-
Topos 6e3 AeMoHTaxa Ux U3 Ne4aTHon
nnatel, — 3000 py6.

PanuokoHcTpyktopsi  Radio-KIT,
Arduino-Kit, MACTEP KWUT, Ekits n
KitLab, zanvactn gna pemoHTa —
B8 MHTEPHET-MATASUWHE "AECCH".

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

(916) 023-9019.
WHrepHeT-mMarazunH: WWW.DESSY.RU
e-mail: zakaz@dessy.ru
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ABTOMaATUYECKaARA BOAOKaAYKa

‘M. TKAYYK, r. Anmartsi, Kaszaxcra

B cTaTse paccMOTpeHO aBTOMaTU4YeCcKoe YCTPOWCTBO Hano/IHEHNR
BOAOI pacxongHoro 6aka CMCTEeMbl KanesbHOro NoanBa pacTeHni Ha
A[a4YHOM y4acTKe B C/y4Yae OTCYTCTBWS NOCTOSHHON BOZ4ONPOBOAHOA
cetun. OHO MOXeT HaliTu NPpUMeHeHue BO BCex Cyvanx, koraa tpeby-
ercs aBToOMaruYyecku MoAAepPKHBaTL KONNYecTBO BoAb! B Oake B
onpegenéuusix npegenax. Hanpumep, Ans ynpasneHWs HacocoMm,
YCTaHOBNEHHbIM B KONOAZLE U 3aMONHAIOW UM BOJOW pacxoaHeiii 6ax
noKansHOW BOAONPOBOAHON CeTr fa4yHoro aoma.

l; WHTEpHETE MOXHO HAWTU Onucasua
} MHOXEecTBa YCTPOWCTB PasfWyHON
CTeneHn CNOXHOCTU, CNYXaLX A8 asTo-
MATWYECKOrQ 3arnonHeHns 8MKOCTH BO-
poi. Mosi paspaboTka Takoro ycTpoicTea
OCHOBBIBANACH Ha CREAYIoUMX (hakTopax.
WMexogs w3 kNMMaTuveckux ycnoewin B
IoXxHOM YacTu Kasaxcrawa, netom tpeby-
©TCH YACTO NONWMBATHL PACTEHUA HA Aa4HbIX
yqamnax, B TOM 4wCne
KanenbHLIM MEeTO00M, KO-
TOPLIV NOBLILLIAST KAaYEeCTBO
nonuea v CHWXaeT pacxon
Boasl. B yxe umelowencs
HA paYe npocrewen ca-
MOTEBYHOW CucTeMe Ka-
NeNLHOro NONWBRa Pacxof-
Hblli BoAsHOW Dak pacno-
NOKEH HA BLICOTE OKONO
2M Haa NOBEpPXHOCTLIO
rpyHTa. Ho okasanock, 410
800kl B 3TOM Gake He xpa-
TaeT Ha Hepenn, ecnu
HaNoONHATL €ro Nuilb no
BbIXOAHLIM OHAM, Nocellas
nadvy. Moaromy BO3HMKNA
voes asTOMaTMaVpPoBaTh
3T0T Npouecc.

CuTyaums OCROXHANACH
TEM, 4TO 3anachkl BOALI pac-
NONoXeHbl HA OAHOM Kpaio
padHoro y4actka 8 Gonb-
LWOM HaKoNUTeNnsHOM Bake,
YCTAHOBAEHHOM Ha 3emne,
a nofiMBaemMbie IpaRaknm —
Ha yoanesum 35 M OT Hero |
Ha OpPYroM Kpaw y4acTtka.
Kpome Ttoro, BGn1Man rpaaok HET 3NEKTPO-
cetw. [ins pelueHns aToi npobnemsl M Hbt-
na npegHa3sHaLseHa npennaraemas asTo-

Puc. 1

MaTuyeckas CMCTeMa HarnonHeHus BOAOW
pacxoaHoro baka. B Hen Bnok fatinkos
HanonHeHusi Baka BbIN0 pPeLeHo NUTaTh
OT 8BTOHOMHOWM aKKyMYNRTOPHOM Batapen
Hanpaxenuem 12 B, a cBA3L MeXy HUM U
GnoKOM ynpasneHud HAcOoCOoM, NOMOAK-
WM BOOY W3 HakonuTensHoro Gaka 8
pacxofHbii, OpraHn3cBaTe NO paguoka-
Hany.

Hatynk ypoBHa BOAE 8 pacxoaHom ba-
ke BN U3roTOBNEeH X TDEX INeKTPOA0B —
rMonoc HepXaselowen cTann, 3akpenienx-

I~

HbIX HA M30NAUMOHHOW NNACTUHE U HWKHW-
MKW KOHUAMW NOrpyXEHHbIX B Gak. Jnekr-
poa B (BepxHero ypoBHA) kacaeTcs oMbl
TONBKO NPU €€ MaKCMManbHO OONYCTUMOM
ypoeHe 8 Gake. A anektpon H (HwxHero
YPOBHA) NOrpyxeH B BOAY, KOraa eé ypo-
BEHb Bbille MWHUMaNbHO [OMNyCTUMOrO.
Tpetwn anextpon O — obwmi, anuka ero
He meHbLue, Yem anexTpoga H. 3nexkTpoab!
HEe [0MKHb! KOHTaKTMPOBaTh MEXay Co60w
W CO cTeHkamw Haka.

Lins nepenaysy v npuema paauocurHa-
NOB yNpasneHWa HAcoCoM NpUMEHEHb!
roTOBELIE NePEeaaoLMA Y NPUEMHLIA MOAY-
nu, paboTawowwe Ha vacTtote 433 MMy, ua
komnnekra, waobpaxéHHoro Ha puc. 1.
KomaHabl ynpasneHus nNpeacragnsior
coBoi NocnenoBaTensHoOCTU UMMNYNLCOB,
BKNOHAKWMWE W BbiKNIOHaKLWWe nepenar-
YUK B COOTBETCTBUM C KOIAMU, 33BUCSILLM-
MW OT TOro, KaKan KHOMNKa Haxara. B
WCXOAHOM COCTORHUW YDOBHW Hanpsixe-
HWA HA BCEX BLIXOOAX NMPUEMHMKE HUBKME.
MpUEMHbIFA MOLAYNL, NPUHSEB CUMIrHan, ycra-
HaBNMBaeT Ha CcsOeM BbiXOoOge, coOoTBEeT-
CTBYIOLLEM MONYYEHHOW KOMawae (Haxa-
TOW Ha NEpPEedaTHVKe KHOMKK), BLICOKWI
noruyeckunii ypoeeHs. OH OCTaETCA TaKUM,
noka He GyOeT MpuHATa Komakaa, yc-

TAHABNMBAIOLAA BLICOKMIA YPO-
| BEHb Ha [pYroM BbIXOAE N OHO-
BPEMEHHO HW3KWK Ha BCEX 0C-
TaNbHbIX, B TOM Y1Cne 1 Ha nep-
BoM. lNMoaxoOswmia BapUaHT ca-
MOCTORTENbHO W3roTOBNEHHbIX
| MPWEMHOro ¥ NepeaaLEero Mo-
nynei onucad 8 [1].
\ Cxema Gnoka, KOHTPONWPYIO-
Wero ypoeeHs BOAL B Hake W
NMepenarwwero curHansl ynpas-
NeHWA HacoCoM, nokasaHa Ha
puc. 2. Ero ocHOBa — MUKDO-
koHuTponnep DD1 PIC12F675-1/P
[2], B namATe KOTOPOro 3arpy-
¥eHbl KOOl U3 ganna LW _R.hex,
npunoxenHoro k cratee. lNpo-
rpamma paspaboradHa u CKom-
MUAKPOBaHA C NOMOULLIO CUCTe-
Mbl  pa3paboTku  nporpamm
MikroBasic PRO for PIC V3.2.
ons npocmoTpa  WCXO4HOIo
TekcTa 9Toi NporpamMmel (hanna
LW _R.mbas, Toxe uMmeolerocs
B MPWIOXEBHMK), BHECEHUA B
HEro WM3AMEHEHWA W NOBTOPHOW
| KOMMWMAUMKM MOXHO WCNONL30-
Bath W Gonee MNoagHwe Bepcun
ATOW CUCTEeMb!, B TOM Yucne BecnnatHole
NEeMOHCTDaUNOHHbIe, WUMelWuecs Ha
cawte www.mikroe.com. Bnaroaaps
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Mpwiém craren

PAIMO N2 2, 2018

HeBonblwoMy o6bEmy nporpammer LW R
orpaHu4eHns Ha uWuenonL3osaHwe Jge-
MOHETPAUWOHHOW BEPCUM KOMNWAATOPA
He JeACTBYIOT.

ABTOMATUYECKW YCTAHABNWMBAEMAaRA NPy
3arpyake ykasavHoro Beille anna KoH-
purypaums MAUKPOKOHTpONnNepa npeay-
CMaTtpueaeT ero TakTupoBaHue oT BCTpO-
€HHOro reHeparopa, nNo3aToMy oTnana He-
06x0AMMOCTE BO BHEWHEM KBApLEBOM
peaoHaTope. Togaya nuradus Ha Bnok
AaT4NKOB 3anyckaert TAKTOBbIA reHeparop
MWKPOKOHTRONNERA W HAa4YUHAETCA BLINON-
HEHWe NporpaMmel.

Bxogwk mukpokoxTponnepa GPO n GP1
ckoudurypupoearel kak uMdpoBble, HO
WCMONbL30BAHO WX CBOWCTBO BOCMPWHW-
MaTth HanpsxkeHwe 0...2,5 B kax HWakwi
nornu4eckiii ypoeeHs, a Bonee BbiCcokoOe
(BNNOTH A0 HAMPAKEHUS NUTAHWNA) —

KaK BbICOKWMIA NOrMHECKWIA YPOBEHb.
3NemMeHThl, YCTaHOBNEHHbIE HA 3TUX

Hble — Kak uwmdposbie Bxoab. Bo dpar-
MeHTe MNnporpamMmmel, HavyvHAOWEMCH C
meTkn L1, opradu3osad yukn while...wend
(cTpokn 28—42), B xoTopom crpoka 31
nposepset yenosue a-b = 0, rae a — no-
FMMECKOR 3HAYBHWE YPOBHH HanpaxeHus
Ha Bxoae GPO (cocTosiHue gatymka B); b —
NOrMYecKoe 3HavYeHue YPOBHRA Hanprxe-
HuA Ha Bxoae GP1 (cocToaHue gartdumka H).
B paccmatpweaemom cnydae oHo Bynet
BbINONHEHD, MNO3TOMY CTpokoi 32 Ha
Beixoge GP4 Oyger ycTaHoBneH BbiCOKMIA
noruYeckuit ypoeeHo. B peaynerate or-
KpOKWTCA TpaH3ucTopbl VT3 u VT4, Ha
KHOMKY "A" nepefaoWwero Moayna nocry-
nuT HanpsxeHue +12 B. Moayne nepe-
[ACT KOOWPOBAHHLIWM PaguoCurHan, KoTo-
Dbiid JONKEH BKNIOYMTE HACOC, NOAAKOLLMIA
BOAY B PaCcx0aHbin Bak.

R3 39 C247nx6308
rd—{ l—I
K11

GuIn pa3oMKHYT, NoaTomy npeobpa3osa-
TenNb CeTeBOro HaMNpPRXeHUa B MOCTOAHHOE
12 BU1, a ¢ HUM 1 Beck ONok He pabotany.

Mo mepe HanonHeHns Haka Boaa B HEM
nocrturHer narunkos O w H. B 6noke koHT-
pons ypoBHA BOALI N0 Uenu aatyvk O, par-
yux H, peanctop R2, peanctop R4 note4ér
ToK. Hanpaxedue Ha exope GP1 mukpo-
KQHTponnepa npeebicut +2,5 B, 4T0 OH
BOCMAPUMET KaK BbICOKWMIA NOMMYECKWIA YPO-
BEHbL HA 3TOM BXO[ME.

Ycnosue a-b =08 cTpoke 31 Tenepb He
Oymer BbINONHEHO, chnemoBarensHd, Npo-
rpammHbie cTpoku 32—35 GyayT npourHo-
pupoBaHbl. B cTpoke 39 nposepka yenosus
a+b = 2 pacT aHanoruuHblid pesynesrat. B
pesynetate Ha Bbixoge GP4 MWKDOKOHT-
pornepa Gonee He MNOABUTCRA BLICOKWIH
NOTUYECKUIl YDOBEHL, OH CTaHET HY3KUM.

Mporpamma mukpokoxsTponnepa DD1

BOWMAET B UMK, B KOTOPOM Ha BbIXOAax

GP4 v GP5 nonnepxvBalTcA Huakue

BXO[AX, BLINOJHAIOT 3AWNTHLIE XST ypoBHm. Haxatus Ka kHONKy "A” Terep
yHEUuk. Crabunutpodsl VD2 n xp1 FY cay Ul “, HE MMWTUPYIOTCH, W HUKakue coodlue-
VD3 orpaHnyuBaloT NonoxXuTensHoe A —230B/=120 HUA He nepepakTcs. HO npu atom
HanpsxeHue Ha Hux 10 4,7 B, aotr- @S || — a I | c3 8 Hacoc npoaonxaer nogaeaTth BOAY B
puuarensHoe — Ao BesonacHoro @ =% E —— 2000 Mk * ;§ pacxopHbilidl Bak, Tak Kak MpPUeMHUK
Ons MUKPOKOHTPONNepa npsaMoro '}‘/ = | * %258 3anomHun, 410 Beina NnpUHATa KoMaHaa
nNageHus HanpsxeHus Ha p-n nepe- < /  BKIOYEHWA Hacoca.
xopnax crabunutpoHoBR, Kowpexca- R1 TH':%; 5 Korna Bopa B pacxogHom bHake
Topel C2 1 C3 nogasnaT HaBOOKW 150 & 2> AOCTUIHeT gatyvka B, HanpsaxeHwe Ha
NEPEeMEHHOr0 HaNPXEeHWa Ha nNpo- 2515\{%‘01 [kt axone GPO mukporkontponnepa DD1
BOAA, COBAUHAIOLLME BXOALI Bnoka ¢ - CTAHET COOTBETCTBOBATh BLICOKOMY
AATYMKaAMU, M HA CaMIW JaTHWKW. 12 B -t q ypoBHio. CnepfosaresnsbHo, ycnoswe
Peanctopsl R3 u R4 HyxHb ana = RASEK AN y11 a+b = 2 8 ctpoke 39 Gyger BLINOAHEHO,
paspsaaku koHaoeHcatopos C2wm C3. 22 S c1 HL2 ?I’M SF128D 4TO paspewmT DesycnoBHbIN Nepexon
Korna Gak Hanonxex sonoi aoeep- § g L0k x " Ha meTky L2,
Xy, 9TM KOHABHCATOPLI 3apskeHbl 32 Io =258 Loy Ecnu o6a paarunka B u H norpyxens
NO4TH [0 HAanNpaXeHWs MNUTaHWA YV B BoAy, 6yOeT BbINONHEHO U YCHoBWe B
i ingerting Rl R e, Foa
BaHWA BOAbI Ocywaercs anektpog B, Puc. 3 YeHWsl HacoCa, HO 3TO HUYEro HE N3Mme-

a enocneacTeny v anektpoa H. Co-
NPOTUBNEHWE MEX[OY HEe KacaloWuMcs
BOAObI 3NeKTPoAoM v 3nexTpogom O pesko
BO3pPacTaeT, U COOTBETCTBYIOWMIA KOHOEH-
carop GuICTPO Pa3pskaeTca Yepes pean-
cTop R3 vnv R4 noutn A0 HyAs, 470 MUK-
POKOHTPOMNEP BOCMPUHUMAET Kak W3ame-
HEHWUEe COCTOAHWUA [1aTHuKa.

Ynpaenswowme nepenariukoM CUrHa-
nel Nporpamma (GopMUPYeT Ha BbIXO4AX
GP4 »n GP5 mukpoxkonTponnepa. fanee Ha
TpanawcTopax VT 1—VT4 BeinonHeHkl npe-
obpa3opaTtenu ypoeHer curHanos. Oww
HeobXoauMbIl, NOTOMY HTO HRNPAXEeHWEe Ha
BbiXoae MukpokodTponnepa DD1 e mo-
XET NPEBLICUTL HANPAXEHWE B0 NUTAHKS
(5 B), a npuMeHEHHIA Nepesaoumy pa-
auvomoayns paboTaer OT HanpsxeHus
12 B. Takoro xe ypoBHE OO0N¥Hbl ObiTh
YNPABNSIOWNE UM CUrHANBI, NOAABAEMbIE
B JaHHOM CNy4ae Ha CBA3aHHLIe C BXOna-
MW MUKPOCXEMBI Wndparopa nepegaryin-
Ka KOHTakThl kHonok "A" n "B", [syxuser-
Helld ceeToauon HL1 npepHasHaused ans
MHOMKALUWW NOAaBaeMbiX KOMaHA,.

Jonyctum, pacxoaHsiid Bak nyct. Mpw
arom anektpoasl B, O v H He kacawTcs
BOZb!, NO3TOMY Ha Bxoaax GPO v GP1 muk-
pokoHTponnepa DD1 Hanpaxenue Hyne-
BOB OTHOCWUTENLHO ero BeiBoga 8 (obuiero
npoeona). Xo4 BbiNONHEHWS NPOrpamMmbl,
3arpyxeHHoi B MukpokoHTponnep DDT,
Oyoem OTCAeXWBaTh N0 €8 WMCXOQHOMY
TEKCTY.

OHO Ha4vMHaeTcs C© MHULWaNW3auunmn
nvHan nopta GPIO. Nuaun GP4 w GPS
KOHDUIYPUPYIOTCH Kak BbIXOAbI, @ OCTanb-

lMocne 3anaHHOR cTpokoi 33 nayasl
AnutensHocTeio 0,7 © cTpoka 34 ycTtaHo-
BMT Ha Bcex sbixonax nopta GPIO Huakuii
YPOBEHL, BCE TRAH3UCTOPLI BYAyT 3akpbi-
Tobl, @ Nepenaya npekpawieda. Ewe yepea
1 ¢ (cTpoka 35) B ctpoke 39 Byner npose-
peHo ycnoswe a+b = 2. B paccmatpuBae-
MOM Criy4ae oHo He ByaeT BeingNHeHo, Nno-
3TOMY nNporpamMma nocre oaHoOKParHoro
BLINONHEHWUA TEAa UMKNA BLIMAET U3 HEro
u, nepenan Kk metke L2 (crpoxa 44), soin-
ner B apyrow uvkn while_..wend (cTpoku
44—54). Ha swixopne GP4 nepuwoavyecku
6ynet Ha 0,7 ¢ ycTaHaBNUBATLCA BLICOKUA
YPOBEHb, @ HA 1 © — HW3KWI, NOKa B CTPO-
ke 51 He ByaeT BuINONHEHO ycnosue a<b.

Cxema nNpPUEMHO-WCNONHUTENBHOIO
Gnoka cuctemsbl naobpaxeHa Ha puc. 3.
3pecsk cnegyet BCNOMHUTL OMWCAHHOe
paHee CBOWCTBO ero NpueMHoro Moayns.
Mony41e Nnepeoe Xe CoobLUIEHWE O HaXaTm
Ha kHonky "A” nepegaryvka, oH yeTaHoBuT
Ha CBOEM BbIXOAE A BbICOKMIA NOMMHECKUIA
YDOBEHb HANPAXeHWA. ITO OTKPOET TpaH-
anctop VT 1, pene K1 cpaGotaeTt u ceommm
KOHTAKTaMW NOoAacT HanpsXeHWe CeTn Ha
HACOC, NOAaLWMii BOAY B pACXOAHLIA HakK.

Mepuonvyeckoe nNOBTOPEHWE 3TOro
CoOBLEeHWs COCTOAHWE YXe BKNKHYEHHOro
Hacoca He wameHuT. OHo TpebyeTcA NuWb
AnA TOro, 4TobLl BCE-Taku BEMOYWTL HA-
COC, eCAM Npeasinyume coobuweHns, Tpe-
Gylowwe 3To coenath, No Kakowu-nubo npu-
YuHe "He npownu”. Hanpumep, no Tow
NPWHKYHE, HTO OTCYTCTBOBAND HANPAXEHue
B 3nekTpocetu nubo Beikmovatens SA1

HWT, NOCKONbKY Hacoc yxe paboraer.

Crpoka 45 yctaHoBWT Ha Buixoge GPS
EbICOKWIA YPOBEHb, 4TO OTKPOET TPaH3Mc-
Topel VT1 1 VT2, uMATUDYS HaxaTuve Ha
kKHONky "B”. byaer nepeaaso cooblieHune
0 Haxaruwm Ha 3Ty kHonky. lNMpuemHuk,
NONY4MB 370 COODWEHWE, CMEHWUT BbICO-
KWUIA YPOBEHb Ha BbIXOAE A HM3kum. Hacoc
6ymer BLIKNIOYEH, W Nogada BoAbl B pac-
x0aHbLIA Bak npekpaweHa. Yepea 0,7 ¢
CTPOKOWn 47 nporpammbel Nepegaqa atoro
coobueHua Byner npekpaweHa, HO npu-
EMHUK HE M3MEHWUT CBOBMD COCTOSIHUA W
HACOC OCTAHETCH BLIKNIOYEHHBIM.

MNoka paT4vkwm ypoeHs Boas! B u H Haxo-
OATCA B BOAE, KOMAHAbLl BhLIKAOYEHWA
Hacoca umknudeckw (0,7 ¢ — nepegasa,
1 ¢ — naysa) nosTopsiorca. Mo Mepe pac-
X008 BOAb! e€ YpoBeHL B Gake NnoHwxaer-
cH. Kak Tonbko KOHTaKT gar4mka B ¢ Bopon
Hapylwurca, Byner BLINOMHEHO yCnosue
a<b B crpoke 51, 410 BuI30OBET HE3YyCNos-
Hell nepexog k metke L1. Uwnknuuyeckas
nepenasa KomaHabl BbikIKYEHWA Hacoca
npekpaTuTCA.

HaynéTtea uwkn, B KOTOPOM npose-
pAloTCA ycnosus B cTpokax 31 u 39. MNoka
OHW HEe BLINOMHEHbI, Ha Buixogax GP4 w
GP5 MUKPOKOHTPONNEPa YPOBHK OCTAKOT-
CHA HU3KUMW, HUKAKMEe KoMaHOdbl He nepe-
[ATCA. ITO NPOAOMKAETCA A0 TEX Mop,
noka aatauvk H He noTepser KOHTakT C
BOAOW, MOcAe 3Toro BCe Npoueccel, onm-
CAHHbLIe BbILLE, HAYHYTCH 3aHOBO,

B cofpaHHOM 3K3eMNNspe CUCTEMBb
NPUMEHEHBI KMEBLUWECH MOA PyKoW ane-
MeHTbl 1 getann. B kavectee U1 (npe-



ofpa3soeaTens nNepeMeHHOro Hanpsxe-
HWA CETW B NOCTORHHOE) B Gnoke ynpasne-
HWA HACOCOM WMCNONb3oBaH OTPEMOHTK-
POBaHHbLIA UMMNYNLCHBLIA CETEROI anantep
C BBIXOOHBIM HanpsxeHnem 12 B npu Toke
Harpyaku 300 mA. Kopnyc ¢ Hero 6win
CHAT. 3peck NogonaéT nbon, xenarens-
HO cTabWMNN3MPOBaHHBII MCTOYHKWK NOCTO-
AHHOrO Hanpsxenuna 12 B, gonyckaowmi
TOK Harpy3kw, HE MeHbwunin notTpednae-
MOro 0BMOTKOW npuMeHéHHoro pene. B
ABTOPCKON KOHCTPYKUMKM YCTAHOBNEHO
pene Cormano E-15 ¢ conpoTusneHnem
obmoTkm 270 Om.

Tak kaxk B pansHelileM He npeanona-
ranock TMPAXWpPOBaTk ATy CUMCTEMY, ne-
YaTHble nnatel He paapaﬁaTusanqu.
netanu Beinu paamelieHbl Ha MakeTHbiX
naarax ¢ MCNO/MbL30BAHWEM HaBeCHOro

MOHTaXA. COE,EI,HHEHMF! BbINOAHEHB! NPO-
Bogom MITd. CobpaHHbie yans noMete-
Hbl B FOTOBLIE KOPrYChl NMOAXOAALLMX Pad-
mepos. OTaencHbe AeTany U MOHTaXHbIe
nnartbl 3aKperneHsl B HNX TEPMOKIEEM.
BHewHwnin Bup cobpanHoro 6noka,
KOHTPONMPYIOLWEr0 ypOBEHb BOA4bLI B pac-
x0aHOM Bake W nepenaowero KkomaHibl
6NoKy ynpaBneHua HacocoM, NokasaH Ha
puc. 4. 30ecs B TUNOBOM NAACTUKOBOM
KOpriyce C BHEWHUMKU pasmepamu
160x90=60 MM HaxoaaTCH OCHOBHas
nnara atoro 6noka v nnara nepeawnLLero
moayna. XS1 — cranpapTtHoe rHeano
nuTankma 5,5x2, 1 MM, B kauyectee pasb-
énva XP1 npumveHeHa 4eTbiPEXKOHTAKTHAR
sunka THP-4M, o06bidHO vcnonbayemas
KaK pasbem NUTaHud B KOMMNbIOTEpPHbIX
avckosoaax. lNposoga, waywwe Kk KHon-
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KaM Nepesaioulero Moayns, cneayer npu-
NasTh K TEM UX KOHTAKTaMm, NevYaTHbie Npo-
BOAHWKWN OT KOTOPbIX COBOAUHEHbI C BLIBO-
AaMK UMEIOLLeIRCH B MOAYNEe MUKPOCXe-
Mbl-WudpaTopa.

Jatunk ypoBHS BOABI COEOMHEH C Gno-
KOM KOHTROMNA 3NEKTPUHECKUM CUMOBbLIM
xabenem ceveHmem 3x1,5 Mm® B ABONHON
waonaunu. davna kabena — okono 2,5 m.
ABTOHOMHBIM MCTOYHWUKOM NWUTaHWA Ccnay-
HUT akkymynatopras Datapen Ha 12B
BMKOCTLIO 7,2 Ay, EE aHeprum xBartaeT Ha
TPU-YETLIPE HEAENW HENPepbiBHOW pabo-
Tl BN0Ka, KOHTPONMPYIOWEro YpOBEHb
BOAbI B Bake. HanpsxeHue HBatapewn npo-
BEPANN MNPWU EXEHELENbHOM MOCELWEeHUN
naun. Ecnuv oHo Geino mexee 11 B, paaps-
XeHHylI0 Datapeio 3ameHanuM npensapu-
TENbHO 3apAXEHHON,

WcnpaBHocTe CUCTEMBI, B TOM 4Yucne
panuokaxana, NnpoBepanu, BpeMeHHo oT-
coeanHan o1 pa3dvema AP1 kabGenb, cas-
3uIBAKOWWA €ro C Aartyrukamu, 410 npwu
OTCYTCTBMKW HEeNnonajok npuBoanno kK
BK/IIO4MEHMIO HACOCA.

Bua Ha moHTax Gnoka, KOTOpbIA yn-
pasnAeT HACOCOM W PACTIONOXEH Y HAKo-
nurensHoro Haka ¢ BOHOW, NOkKasadH Ha
puc. 5. 3toT 6nok Toxe cobpaH B roTo-
BOM kopnyce paamepamu 120x80x65 mm,
KYAa NOMELLEHb! NPUEMHbLIA MOAYNL, WM-
NyNbLCHLIN ceTesoit 6ok nuTanua na 12 B
W MOHTEaXHaH® Nnnara c pene, 1paH3vcTo-
POM U ApYyrumu anemeritamu, B kadectee
pa3séma XS1 Ha 0OHOM M3 CTEHOK Kopny-
ca ycraHosneHa oObiMHan anekTpudeckas
poseTtka Ans BHELWHeN nposoaku. Ha apy-
rMMX CTeHKax pasMmelleHsl AepxaTtens
nnaskon sctaeku FU1, Boiknoyarens SAT,
NaTtpoH C HeOHOBOW namnow HL1 1 ceeTo-
avop HLZ, B kopryc 3aBefeH 1 3aKkpennexd
B HEM CeTeBOW MuTawowwi kabens co
cTadpaptHon eunkoin XP1. Bnox ynpas-
naer Hacocom UPS 32-60 180 mouwHo-
cteio 90 BT, ncxogHo npeaHasHayeHHbIM
nns paboTel B KA4ECTBE NepexaunsaoLLe-
e B aBTOHOMHBIX CUCTEMaX OTONNEeHWA.
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MNpwém craten
Bonpocs!

PAOWO Nz 2, 2018

Mockonsky npengnonaranocs, 41o 6no-
K1 ByOyT ANVMTENEHOE BPEMA HaxOAWTLCH
Ha pasHom yyacTke HBea Hapaopa, Npw mx
W3roTOBNEeHUU BuinK NPUHATEI BCE Heob-
XOAMMBLIE MEDbI 3NeKTPOo- U NOXapHOoW
BesonacHocTy. Bnoku Buink NoMeleHsl B
METANNU4ECKNEe aHTUBAHAANBHLIE ALK,
3anvpaembie Ha kmioy. CHapyxu ocTaea-
NUCb TONBLKO WX aHTeHHLl. bbina npeay-
CMOTpeHa 3awmMTa 0T ocankos. Kabenu,
vaoylwue K Hacocy w Gnoky ynpasneHus,
JawmULeHbl OT NOBREeXAeHWi MeTannuye-
ckuMK TpyBamu,

Ecnv gucTaHumoHHOe ynpasnedue
Hacocom He Tpebyetcs, obpasylowme e
610KN MOXHO YNPOCTUTE M 06LEANHWTL B
oAVH, CxemMa KOTOPOro nokasaHa Ha
puc. 6. B namsate MUKpPOKOHTpOniepa
DD1 8 paHHom cnyyae cnefyer 3arpy-
3uUTh KOOl K3 dainna LW_Rv1. hex, koto-
P BMECTE C PannoM UCXOAHOro TeKCTa
LW_Rv1.mbas umeercs B NpUIOKEHWN K
crarbe. Anroputym paboTel 30ECk Npex-
HUIA — npw NycTom Bake Hacoc BrAOYa-
eTca, No OOCTVXEHWW BOAOW YPOBHS
BEPXHEro AaTyvka BbIKNIOYaeTCH, a noc-
ne “apacxoOoBaHWs BOAL! BHOBbL BKMIO-
Jyaercs.

B onucaHHon cucTteme He npenycMoT-
PEHO BLIKNIOYEHWE 3aKa4MBalowWero Haco-
Ca B CNy4ae OTCYTCTBUA BOAL! B €8 NCTOY-
HUKe (HakonuTensHom Bake). Het 3awmTsl
v OT NepenofHeHWs pacxogHoro 6aka,
ecnn oTtkasan Bnok KOHTPONS YPOBHA
BOALI B HEM. OOHAKO NpW NpakTU4ecKon
3KCNAYATALMW CUCTEMBI Ha [O39HOM
YHACTKE HUKAKUX HEMNPUATHOCTER No yka-
3aHHLIM MPUYMHAM He ciydanock. Cucte-
ma paboTaeT HaOBXHO JaXe Npu 4acTbiX
OTKNIOYEHWUAX NEKTPOSHEPI UK,

TMTEPATYPA

1. Papumokuonka Ha MRFASXA. — URL: http://
vrip.ru/index.php?act=categories&CODE=
article&article=2827 (02.01.2018).

2. PIC12F629/675 8-Pin, Flash-Based B-Bit
CMOS Microcontrollers. — URL: http://ww1.
microchip.com/downloads/en/DeviceDoc/
41190G.pdf (02.01.2018).

Or penaxuny. TPoOrpamme MUKDOKOWT-
paanepa uMmeTes ne agpecy fp://fp.
radio.ru/pub/2018/02/irrigat.zip na wHa-
wem FTP-cepeepe

BO3BPAWASCb K HANMEYATAHHOMY

"KoHTponnep poctyna Mellon-1"

B. JIASBAPEB, r. Bazsma CmoneHckosi 0bn.

CTaTbe ¢ Takum Haseawuem ("Paguo”,

2017, Ne 11, c. 33—36) Gbin onucaH
KOHTpORnep cucremsl aoctyna. B yct-
pocTBE NpeaycMoTpeHa MuKkpocxema
BHEeLWHen namaTty 24LC512, noaknioyvéH-
Has no wuHe I°C K MUKPOKOHTPOANEpy
PIC18F452, opHako B npwunaraemon K
cTaThe BEPCUW NPOTPaMMbl 3T NAMATL He
3a0eNCTBORaHA, KoLl KAPTOYEK XPaHATCH
BO BeTpoeHHoW EEPROM mukpokoHTpon-
nepa. Obwéma ator namatu (256 Gaiit)
XBATAGT [1A XPaHeHWA Ko4oB 84 kapTouek.

Astop popaboran NporpaMmy MUKpo-
KOHTpONNEepa, B KOTOPOA peanusosaHa
wuHa |"C v 3a0ercTBOBAHA BHELWHAN
EEPROM. Ceituac KOHTPOANEP CUCTEMEI
A0CTYNA C MUKPOCKEMON BHELLHe N NaMAaTH
MOXET xpaHuTb kogbl 21000 kaptoyex!
YacToTa Wwuke! I°C aLicTasneHa npeaensHo

Onq Bac, paguonwburenu!

PAOWNO: anemenTbl, Habopbl, MaTe-
pvansl, Kopryca v np.

OT1 Bac — onna4eHHbIA KOHBEpPT Ang
karanora.

426072, r. Wxeeck, a/a 1333.

WM 3uHnxaTos P K.

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

rtc-prometej@yandex.ru

* * *

P/pneranu oted. 1 umn. 9000 Tunos,
KHWMM, KomnbioTepel, MO, Baw koH-
sept. 190013, C.-Mevepbypr, a/qa 93,
Kucenesoin.

BOaMOxHan — 1 MIu, MUKpocxema nams-
i 24LC512 eé snonde nognepxusaer.
JoBaeneHwe kofoB kKapTo4ek, anro-
putM paboTel M Np. — BCE ocTanock Hes
wanmeHeHuli. EAMHCTBEHHO., YTO M3MeHu-
NOCb — yAaneHWe KOAOB KapToYeK U3 MUK~
pocxembl namaTi. [Ons yganeHust Kogos
(HOHHOFO CTUDaHuAa COOepXxXnumoro MUKPO-
CXEMbl) HEODX0AMMO aKTMBMPOBAThE (PYHK-
umio "12C_Delete_all ()" 8 TekcTe nporpam-
Mbi (NONPOCTY PackOMMEHTUPOBaTh ee),
NEPEeKoOMNVIMPOBaTL NporpaMmMy 1 aanu-
carth HOBYH NPOLLWMBKY B MUKDOKOHTPONNEp.

Ot pegaxysm. [porpamma u dain opo-
WHBKH MUKpOKGHTRONMIEDa HaxoQqeTce no
anpecy ftp://ftp.radio.ru/pub/2018,/02/
mellon-1Tv2.zip Ha Halem fip-cepseps

FLCG "Bepé3ka” —
MHOrOMYHKUVMOHANBHBIA
MSMBPMTBHBHHﬁ KOMMNexc:

n3amepeHue 4acToTel (A0 2 MTu);
renepatop (Ao 1 Mlu);
namepeHue EMKOCTH K nHOYKTWUE-
HOCTW;
WMIMEPEHWE HaNpPaXeHna,
MPOBEPKA KBAPUEBLIX DE30Ha-
TOpPOB.
Liena — 4499 py6.!
www.FLCG.ru
8(985) 924-34-35
8(495) 781-59-24
info@icdarom.ru

OBMEH ONbITOM

NMpocTOon eMKOCTHbIN
BAaTYUK BNAXHOCTH

M. CEPEBPSIHHMKOB, r. Apaamac
Huxeropogckoi obn.

\ BTOp CTaTtbk "Perynatop BnaxHocTy B

“norpebe” ("Paguo”, 2008, Ne 4, ¢. 35)
B. Mapkos npuMeHnn 8 3TOW KOHCTPYK-
(S101%] EMKOCTHBIA OaT4YnK BAAXHOCTY BECb-
ma Gonblinx pasmepos. MNpepnaraio npu-
rogHbLIn ana noaobHelx ycTponcTs Gonee
KOMMakTHBIA 1 npOCTOﬁ B MAroTOBNEeHMK
OATYUMK — KATyLWKYy LWAMHAPUYeckon
dopmbl Bea kapkaca, HaMOTaHHYIO Napon
CEVTbIX Mexay coboi NakvmpoBaHHbIX
0BMOTOYHbBIX NPOBOAORE. Y106 emMkocTb
Mexny NpoBOAaMK [ATHKKa W3MeHANach
NPONOPLMOHANEHO OTHOCUTENLHOM BRaX-
HOCTW OKPYXAIOWEero BO3yxad, kaTyluka
NPONUTaHa BOAHOW aMyNLCHen xenaTuHa
W XNOPUCTOro Kanbuna. Mo BbICLIXaHMW
CNOM 3TUX BELWECTB MEXIy npoBoaamun
M3MEHABT CBOV 3NEeKTPUYECKME CBONCTEA
B 33BUCUMOCTH OT COAEPXaHWA Bnaru B
OKpYXAIoWEern cpeae, 410 W NPUBOAWT K
naMeHeHnio emkocTn. Ha ¢dorocHMmke
nokazaHsel 06pasubl 4ATHUKOB, CAENaH-
HbIX M3 OTpe3kos nposoga N3OB-2 awa-
metpom 0,2 Mm v anvHoin 500 mM. Ona
NOBLILIEHUS CONPOTUBNEHUA W30NRLMU
¢BODOAHbBIE KOHLbL!I NPOBOAOB NEepes Ha-
HeCeHMeM IMYNLCUK NOKPLITLI NaKoMm. C
NMOMOLULI0 UMEHHOD TakKMX AATYMKOS Mbl C
2003 r. KOHTPONVIPYEM BRaXHOCTh B Ka-
mMepax AnA KnuMmatTiyveckKinx MCMBITAHWA
annaparypbl.

Mpwu wncnons3oBannuK IMynLCUKN U3
HUCTOrO XenartmHa 3aMeTHOe M3MeHeHue
eMKoCTW HabnioaaeTca TONLKO NPW OTHO-
cutensHon BnaxvocTk Bonee 50 %. Oo-
HasneHve XNOPUCTOro Kansuws noBbiLa-
eT YyBCTBUTENLHOCTL. NPy BECOBOM CO-
OTHOLUIEBHWUKM XenaTuHa W XJ0OPUCTOro
kaneuus 2:1 TUNOBas eMKOCTb Aarywvka
npu BnaxHoctu 33 % — 95nd, a npu
snaxHocTn B3 % — 196 nd.

CynTan HeoBXOaMMBIM OTMETUTL, YTO
$HOPMa U KOHCTPYKLMSA JATHMKA MPUHLK-
NUanbHOro 3Ha4YeHWs He UMEenT, 3TO Mo-
ryr Bbite ABa M0OGLIX M30NWPOBAHHLIX
NPOBOAHVKA, NOKPLITLIX EOUHBIM 3MY/b-
CHOHHBIM cnoem. Hanpumep, nga y4acTka
$onLru Ha CTEeKNOTeKCTONUTOBOW nnare,
3AUNIWEHHBIX CNOEM Naka v NOKPbITbIX
BNAarovMyBCTBUTENLHBIM Cnoem. Ha Ton xe
nnate moxet BuiTe cobpaH 3nexTPoHHLINA
610K M3MEpPUTENS BNEXHOCTI.




ABTOMAaT ynpaBneHus
BEHTUNISTOPOM C AAaTYUKOM

BNNIAXHOCTMU

. CEPEBPSIHHUKOB, r. Apaamac Hwxkeropogackoii o6n.

CTPOWCTBO, NpeanaraemMoe BHUMa-

HWIO YWTaTenew, NnpeaHasHa4eHo anq
ABTOMETUYECKOro ynpasneHus npuHyan-
TENLHBIM BEHTWUIWMPOBaAHWEM I'lOMeLIJ.EHVII;l
C MNOBLIWEHHOM BRAaXHOCTLD. B uenax
He30nacHOCTH OHO NMUTABRTCH HanpaxeHu-
em 12 B. Skcnnyarauwsi 8 TEYEHWE TPex
neT B BAHHOW KOmMHAaTe nokasana ero
BLICOKYIO 3h(PEKTUBHOCTE U HAAEXHOCTE.

CXEI‘\J‘IEI agromarta npeancrtaBneédHa Ha
pucyHxe. MNpuHuun ero paboTkl OCHOBaH
Ha CpaBHeHWM EMKOCTH LATHUKAE BNEXHOC-
T B1, yCcTaHOBNEHHOTO B KOHTPONMPYe-
MOM NOMELLEHMK, 1 OATYWKE BNAXHOCTH
B2, KOHTPOAWPYIOLLETO BNaXHOCTbL NOCTY-
NAKLWEero BO3ayxXa U3 CMEeXHOro noMelue-
HUS. Mcrnonb3oBaxne OByX AAT4YMKOB 00Y-
CNOBNEHO 3HAYWTENbHLIM W3IMEHEHWMEM
BIIAXHOCT B MOMELUSHUAX B TeyeHue
ropa.

WMMNYyneC ynpasneHna BEHTUNATOPOM.
31oT MMnyneCc obecneynsaeT BKNIO4eHne
BEHTUNATOPA W 33a0EPXKY ero BhiKnoye-
HUA, 3amepxka HeoDxoaWmMa ONA WCKo-
YEHWA HEYCTOMHYMBOrO COCTOAHUS agToMa-
Ta NMpv paBeHCTBE EMKoCTel gatimkos. C
BhiXOfla TanMepa Yepes nepekniovartens
SA2 (B nonoxewun "ABTO") W peauctop
R10 wmnynbc noctynaer Ha Gasy TpaH-
avctopa VT2, BeINONHROWEro GyHKUMIO
KN0Ya 8 Lenn nutanus sBedtunatopa M1.
MNepeseas nepexnoyarens SA2 B nonoxe-
Hue "PyyH.”, BEHTUIATOP BKAKOHAKOT NpPWU-
HyauTensHo. Ceetoamonsl HL1 v HL2 oTo-
OpaxaloT COCTORHUE YCTROWCTBA W YNpo-
wialT ero HanaxusaHue. CoBCTBEHHO
CamMo HanaxuBaHue CBOAMTCA K YCTAHOBKE
nopora cpabatoiBaHus pesucTopom R2.
Mopnbopkoir peawctopa R6 usmensior
Hanpaxedue, NOCTynawLwes Ha BEHTWIA-

DDi1 DD13  DD14
R8
% DA1 36«x
KP1006BU1 |, ~ _ .
7 a[oTeil 8 | YN
DD1 Kse1TAT | (S jGnN[*Y HL2
o AN307IM
2| g 3
e [or ] e
U100 o]
1
Kais 114[*.t|:314--.-|——..’—'f Al 3 5
470«x °
c2 |,
100mMex 16 B
Keee. 7 DD1
; R6 15
& T
m DA2 78L09
(=]
a : . | 1] o 3-51'!1
e, i c1 s 7 c3_ls
< 470 me X 100 mr X
x258 x16 8B

Ha norndeckux anemeHTax Mukpocxe-
mbi DD1 cobBpan RC-astoreHeparop ¢
ABymMs Bpemsazaganwmmn uenamu (R1B1
1 R3B2). CurHan nonoxurensHon obpar-
HOIt CBA3W € BbixoAa snemeHTa DD 1.4 ye-
pes peancTopbl R1—R3 noctynaeT Ha aar-
yuku B1 v B2. Bpema goctuxeHus Hanps-
KeHWs, HeoBXxooumoro AAA nepekniove-
Hus anemenToB DD1.1 v DD1.2, saeucnt
OT 8MKOCTW COOTBETCTBYIOLLEro AATHUKA U
NONOXeHus NOACTPOBYHOro peawcropa
R2. B peaynwtate HOpMUpYETCH NOCNEA0-
BaTENLHOCTbL UMMYNLCOB HA BbIXOOE TOro
NOrM4ECKOro 3NemMeHTa, K BXOAY KOTOporo
NOAKNICHEH AATHMK C MEHbLUEN EMKOCTbLIO.
AMnNynboel © BhLiIxoga anemedta DD1.2
aaryckait Mynstuenbparop, cobpaHHbii
Ha talhimepe DA1, kotopelin dopMmupyeT

TOP, U3MEHSAA TEM CambIM CKOPOCTL Bro
BPALWEHWA.

MutaeTtca asTomar 0T ceTesoro Hnoka
NUTAHUA, COBPAHHOIO Ha CETEBOM TPaHC-
dopmaTope T1, BLINPAMUTENLHOM MOCTE
VD1, crabunnsatope Hanpsaxexus DA2 v
craaxveanwmx kongeHcaropax C1 n C3.

BONLWWHCTBO 31EMEHTOB CMOHTUPO-
BaHbl Ha MAKETHOW ne4YaTtHoW nnarte.
MpuMeHeHbl MNOCTOAHHBLIE PE3UCTOPLI
MNT, C2-33, nogcTpoeyHein — nobow
manorabapvTHbii cepun Cr3, konpeHca-
Topel — K50-35 unu umnoptHeie. Takmep
KP1006BW1 mMoxHO 3aMeHWTL WMNOPT-
HbIM TanMepom cepun 555, 3amena Tpau-
aunctopa KT31076 — nwborn v3 cepui
KT208, KT209, KT361. TpasaucTop KT972A
MOXHO 3aMEHUTL NIDDLIM cpefHen MoLL-

HOCTW C AONYCTUMBIM TOKOM KOANEKkTopa
He menee 0,5 A, B atom cnyuae, BO3MOX-
HO, NOTREBYETCH YMEHLLUWTE CONpoOTUBNE-
Hue peancTopa R10 B Heckonbko pas.
MoxHo npumennts MOT-TpansucTop ©
WHAOYUMPOBaHHBIM N-KaHanom, Hanpumep
IRFZ44N, HO B 3TOM ChyYyae pesucTopbl
R10 1 R11 He yctaHarnueaior, a B3ame
peauctopa R10 ycraHaBnueBawT NpPoBO-
NouHylo nepembidky. Ceetoguoast — ce-
puu AJ1307, a Takxe Apyrue OTe4ecTBEH-
HLIE MM UMMOPTHBIE ManOMOLHbIE COOT-
BETCTBYIOLLEro CBeveHun, obecneuvsalo-
LLIME AOCTATOMHYIO APKOCTL NPW TOKE OKONo
asyx munnnamnep. Jartiikn BAaxHocTn —
caMofensHbie, UX ONUCaHWe NPVBEAEHO B
cTaTbe asTopa (CepedpsHHnkos W, MNMpoc-
TOW EMKOCTHBIW AaT4vK BRakHOCTW, —
Panuno, 2010, Ne 1, c. 38). Hdonyctumo
NPUMEHWTL Napy EeMKOCTHbIX AaT4nkos
BRaXHOGTW C aHanorM4HLIMKW NapameTpa-
MW TlogknioyeHWe OaT4MKOB HeobxoaumMo
BBINONHWTE 3KPAHWPOBaHHLIM NPOBOOAOM,
nyule BCero NOAOMAET TeneBU3NOHHLIR
KDaKcuaneHbi kabens OANHAKOBOW MW-
HUMANbHO BO3MOXHOW LMHbL. ITO naba-
BUT OT HeobxogumocTn nopBopa gonon-
HUTENbHBLIX KOHOEHCATOPOB 4719 BhipaBHK-
BAHMA BMKOCTEA NKMHWIA patdyukos. Yera-
HagnuealT “snaxHLI"T garyuk (B1) 3a pe-
KOPATHUBHOM PEWETKON BEHTUNALMOHHOMO
KaHana psagom ¢ BeHtunaTopom. "Cyxon”
natiuk (B2) yctaHoBNEH B CMEXHOM NomMe-
weHun (Kopuaope), oTkyaa noctynaer
BO3YX NPW BKNIOYEHUW BEHTUAATOPA.
MoHuxkaowmin Tpadcgopmarop npu-
MEHEH OT CTaporo marHutodoHa, ero
MOWMHOCTE — He MeHee 4 BT, a Hanpsxe-
HWe Ha BTOpUYHOW obmoTke — 11...12 B.
Auoane moct KUA407A MOXHO 3aMEHUTL
OTAeNbHLIMW AUOoOaMK C A0NYCTUMBIM
ofpatHbiM HanpsikeHnem He menee 40 B
W NpsAMbIM TOkOM He Mexee 0,25 A, Cra-
Bunuzarop 78LOY MOXHO 3aMeHUTs M-
6bIM MAanOMOLLHBIM C BLIXOGHBIM HAMNPA-
weHdueM 6...10 B 1 BbIXOOHLIM TOKOM He
meHee 20 MA. B kavecTtse BeHTUNATOPa
NPUMEHEH WMEIOLLUMIACA NOL, PYKOW KOM-
neoTEPHLIN kynep STM CRL-120.

Ot pegaxymm, Hrolu yNpocTHTs M3roTos-
NEMUE aBTOMETA, HA CoCeiie cTpaMiue npr
BEOEHD
BIAXHDCTH U3 YIOMAHYTOH B TEXCTE CTaTki

Onucanme KonCTpyKLise garyika

SNEKTPOHHLIE KOMMOHEHTbI
HA WWW.S-10MITINO.RU

Bcé ansi peMoHTa U NPOM3BOACT-
Ba paano3NeKTPOHHOW annapary-
pbl, asTomobunbHoW W OGbiToBOW
PaguoTeXHUKMW.

Mpopaxa onToMm U B PO3HULY B NAa-
BunboHe 546 TK "MutuHckuin pagno-
poiHok". Paboraem ¢ 9.00 go 18.00
exenHeBHo. [NouToBas M Kypkepckas
focTaeka.

Haw appec: Mockea, MsaTHAukoe
wocce, 18, 3 a1, nae. 546.

8-905-782-47-71

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

www.s- 10mitino.narod.ru

125464, Mockea, ab. aw,. 39.
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C OAHOKHOMOYHbLIM YNpaBieHUEM

A. MEJIbHUKOB, r. bapHayn

!, [Ef W3roToBMTHL O3HHOE YCTPOWCTBO
"I nosevnace y aBTOpa 3TMX GTPOK BO
BPeMA MOOEpHM3auuu CTapoid HacTo/b-
HOM namnsl (pme. 1). OHa Geina cHabxexa
ABymMA narpoHamn, NnoaToMmy 3amMaH4YvBOR
oKa3sanacbh MbiCNbk YCTAHOBUTL B HEE [iBe
OCBETUTENbHBIE Namnbl DSSHOI:I MOLLHO-
CTW W BKNIOYATL OOHY M3 HUX wnu obe
cpasy, W3MeHAs TemM CambiM OCBELUEH-
HOCTt Ha pabouvem ctone. OpHako

HEMBIA, KAK M NIOMWHECUEHTHBIE NamMmnel C
"KNaccuYeckon” CUCTEMON NUTAHWA.
BropbiM HEQoCTATKOM YCTPOWCTBA ABNS-
€TCA raibBaHu4ecKas CBA3b Uenu ynpas-
NEHUA C CETHLIO.

Cxema BhIKNIOYATENS NPeACTARNEHA HA
puc. 2. [pwn Haxatum Ha kHonky SB1
NONOXUTENEHEIE NOAYNEPUOAbl CeTEBOro
HanpaxeHua yepe3d amog VD1 nocrynaot

BbICOTa OCHOBaHWA namnekl HACTONBKO
Mana, 4To B HEM HEBO3MOXHO pasme-
CTWUTb Aaxe manorabapntHole Tymbne-
pul cepun MT, na w CBEPRUTL AULLIHKWE
OTBEEPCTUA W1 NOPTUTL BHELLHWA Bng
namnsl asToOpy He xoTenocs. B wrore
BMECTO LUTATHOrO CETEBOr0 BbIKMOMa-
Tens Gwina ycTaHoBNeHa Nooxoaallas
no pasmepam kHorka 6e3 gpukcaumn, a
YCTPOWCTBO YNPasNeHns peLieHo
GbINO BLINONHWTL B KOPMNYCe CeTEeBoro
6noka nutadma. OaHaKo Npu 3TOM
BO3HMKNE gpyras npobnema — HaiTn
AATVKAAbHBIA coenuHUTENbHBIR
kabens cedeHuem xots Bui 0,75 MM®
asToOpy He yaanocb, a kabens MNBC
5x1,5 BuiA ANs HACTONLHOW Aamnel
FIBHO BENWKOBAT.

PewnTe 3apavy nomor BuIKNO-
YaTteb C OAHOKHOMOYHbLIM YNpaBneHun-
emM, Npennaraembii BHUMaHWID YuTa-
Tenen. py NnepeomM HaxaTuu Ha KHOM-
KY YCTPOWCTBO BKAIOMAET OfHY namny,
npu BTOPOM — BTOPYKD, NPV cneayo-
wiemM Haxarvy BTOpas namna BbIKAo-
YAETCH, 1 Tak nanee. ,ﬂ,ﬂﬁ BhIKNKOY2HWA
BCEX Namn Hafo YAEpXWBaTh KHOMKy
HaXaTon B TEYEHWE HEeCKONbKWUX
cekyHa. BkniodeHwe v OTKNIO4EHUME
BTOPOI Namrbl NPOMCXORAT B MOMEHT
OTMYCKAHWS KHOMKK, MO3ITOMY Mpw
OTKMIOYEHWU OCBeleHns (yaepXaHuu
KHOMKW HaxaTon) BTOpan namna He BKMo-
vyaetca. OT CXOXero no npuHuuny aen-
cTBuA ycTpowWctea [1] npeanaraembin
BelKNK4Yarens, Kpome BO3MOXHOCTH
yrpasneHus BTOPOW NAamnon, oTan4aeTcs
ELE M OTCYTCTBMEM NOTpebneHns anek-
TPO3HEepPrun B BbIKNKYEHHOM COCTOAHWUW.
Kpome Toro, o6uwmin NpoBO4A OCBETUTESb-
HbIX Namn SENAeTCA B 3TOW KOHCTPYKUMK
oBuiMM W ONA KHONKW YNpasneHud, 4to
NO3BONAET NpW NOAKNIDYEHWW Npeanarae-
MOro YCTPOWMCTBZ K HAcTONLHOW namne
0BOMTUCH BCEro YeThIPbMA NPOBOAAMW.

He}lOCTaTKOM BbLIKNIO4aTenA ABNAETCH
NMUTaHNe OCBETUTENbHLIX Nnamn BeINpAM-=-
NEeHHbIM CETEBLIM HANPAXEeHWEeM, NoaTo-
MY C HAM MOXHO 3KCNAYaTupoBaTh TOMb-
KO namns Hakanueaxsus unw KJ1J1 n ceeto-
AVOOHBIE Nambl, CHAGKEHHBIE MY LG
HbIM UCTOUHWUKOM NMATAHWA U MMEIoLLne Ha
BX0OAe MOCTOBOK BbINDAMWUTENDL, @ He
BbINpAMWTENL HA OAHOM awone, Pepgko,
HO EWE BCTPEYaTCH CBETOAMOAHLIE
namnel C UCTOYMHUKOM MWTAHWA, BbINOA-
HEHHbLIM C WMCNONb3OBaHWEM racsauwero
kOHAEeHcaTopa. 3TW famnbl NPUMEHATL

Hom Bxoae C Tpurrepa DD1.1 nossnaeTca
HU3KKWIA NOrMYeckinin ypoeeHs. MNpu oTtnyc-
kanun kHonku SB1 konpexcarop C1 saps-
xaertcs 4epes peamctop R2, U No NONOXK-
TEeNLHOMY repenay Ha CYETHOM Bxoge
Tpurrep DD 1.1 nepexknioyaeTcs B euHNY-
Hoe cocToAHne. Ha ero npamom ssixoge
rOABAAETCA BLICOKUMA NOrn4ecKuin ypo-
BeHb, OTKPLIBAIOWMIA TpaHaucTop V12, B
LUenb CTOKa KOTOPOro BKMOYEeHa namna
EL2. Uent RICA cnyskuT Ana yCTPaHeHUa
BAWAHWMA Opefeara KOHTAKTOB KHOMKW
SB1.

Ona oTkaouedus namn Heobxoowumo
HaXaTh W YAEpKMBATh B HAXATOM COCTOR-
HUK kHONKY SB1, npu 3TOM Yepes oTkpbIB-
wwurues GoToTpaH3aucTop onTonapst U1l.1
n peancrop R10 HasvHaeT 3apaxarsca
koHpeHcatop C5. Korpa nHanpaxeHue Ha
3TOM KOHOBHCATOPE W, COOTBETCTBEHHO,

Ha YNpasnAoWEeM BXOOE MWUKPOCXEMbl

i—_ DA1 pocruruer 2,5 B, mukpocxema DA

Puc. 1

Ha BXOA MMMNYNECHONO MCTOYHMKA NMUTAHWA
Al (o6osHa4yeHWe 3NEMEHTOB CETEBOro
BLINPAMWUTENS UMMYNLCHOTO WCTOYHMKA
nuraHua HauyuHaeTcs ¢ npedwkca 1). Ha
ero BLIXOAEe NOABNAETCA MNOCTOAHHOe
Hanpaxenue 5 B, koTopoe 4Yepea peauc-
Top R7 v grog VDS nocrynaet Ha 3aTteop
nonesoro tTpadancTopa VI3 u oTkpeiaet
ero. B uens crtoka 3toro TpaHawucTopa
BrnioYeHa obmoTka pene K1, kotopoe cpa-
BartbipaeT u koHTakTamu K1.1 nonaér ce-
TEBOR HAMNPRXEHWe Ha AMOAMbIA MOCT
VD2, a koHTakTamm K1.3 nogknioyaeT uens
3aTBopa Nonesoro TpavaucTopa VT1 k
BoiBoAy 3 Mukpocxemel DA1. TpanancTop
VT1 otkpbiBaercs, eknwoyaa namny EL1.
TpaHaucTop VT2 B 3T0 BPEMS 3aKpbIT, Tak
kak uens C2R4 B TEYEHWE HECKONbKWX
cekyHa yaepxuBaer Ha Bxone R tpurrepa
DD1.1 BbICOKMIA NOMMYECKWA YPOBEHb,
3anpewanitmwin ero NnepexknioyeHme.
YnpasneHwe Tpurrepom DD1.1 ocy-
LUECTBNABTCAH C NOMOLLLIO ABYXKAHaNLHON
TPaH3IUCTOPHOR onTonapk: U1. Mpu Haxa-
TuK Ha kHOMky SB1 doToTpaHancTop BTo-
poro kadana ontonapsl (U1.2) oTkpbiBaeT-
cs, paapsaxas koHaeHcaTop C1, 1 Ha CHET-

OTKPOETCH, HanprxeHvue Ha 3artsopax
TpaHaucTopos VT1 v VT2 yMeHbLWTCA
[0 2 B, noaromy oHu 3akpooTcs. Tpa-
ancrop VT3 npu 3tom ocTagrcsd oTkpbi-
TeIM, TAK KaK Ha €ro 3aTsop Yepes Avoa,
VD3 noctynaer Hanpsxedve NuTaHwa.
Mpw ornyckanun kHonkw SB1 Tpauaw-
ctop VT3 aakpwiBaeTca, pene otnyckaer
CBOW KOMTaKTbl U YCTPOWCTBO OTKNOHa-
erTca o1 ceTv. Bpems, B TeueHue KoTopo-
r0 KHOMKY HEODXOMUMO YIEPXUBATE Ha-
KATON, MOXHO M3MEHWTE, YBEANYMB NN
YMEHLLUMB COMNPOTUBNEHWE peancTopa
R10 u (Mnu) EMKOCTL KOHAeHCaTopa C5.

OnvcaHHOMY BbilUE CXEMHOMY pelue-
HUWIO NMpUCYLY, OOWH HegocTatok. Ceeto-
Ovoasl onTonapsi NUTaKTCA He NocTo-
AHHBIM, @ NyNECUPYIOWWM € YaCTOTOW

100 Ny HanpAXeHWeM, NOCTYNalWum C
avoagHoro mocta VD2, noatomy npa
3amMbiKaHKM KOHTaKToOB kHonkw SB1 B
MOMEHT BpemeHu, Dnnskuid Kk nepexony
HanpaxeHws CeTW Yepe3 HoMb, KOHAEH-
carop C1 He ycnesaer nonHoCTLIO pas-
PAOUTLECH 4Yepes OTkpbIBWKMACE DOTO-
TPAH3WCTOP BTOPOro kaHana onTonapsl.
B atom cnyyae npu nepexope ceresoro
HaNPAXEHWA 4Yepe3 HOMb Ha CHETHOM
Bxoge Tpurrepa DD1.1 dopmupyetca
NOXHLIA UMNYNLE, U TRWUITED Nepekio-
HAeTCH B MOMEHT HaXaTus, a He B MOMEHT
oTryckaHua kHonkw SB1. lMpossrenvem
3TOr0 HeJocTaTka ABARETCA "napasur-
Hoe" BknioYeHve namnet ELZ npu Haxatun
u yaepxaHun kHonkw SB1, korpa Heobxo-
AUMO BLIKNIOYUTE namny ELT. Tpumenn-
TEALHO K HACTONLHOW namne artoT Hepo-
CTAToOK He fBNAETCA CYLIeCTBEHHbLIM, HO
npy MHOM NPUMEHBHWN YCTPOWCTBA MO-
KET CTatk TOW camol "noxkon gerta”,
CHOOAWER HA HEeT ero gocroudcTea. MNoa-
Gopkon peauctopa R2 v koHgeHcartopa
C1 MOXHO MWHMMU3UPOBATL BEPOAT-
HOCTb NPOABNEHMA OMNUCAHHOIO BhILLE He-
AOCTaTka, HO HEe YCTPaHWTe ero non-
HOCTLIO.

PeweHnem npobnemel ABNASTCA MUTa-
HWE CBETOAVOAOE ONTONAaPk! HANPSHKEHW-
eM CO CrnaxuvBalwllero KoHaeHcartopa
WUMINYNBCHOTO MCTOYHWKA NWTAHWA, KaK
NOKA3aHO Ha PUC. 2 UBETHLIMU NIMHNAMMK.
OnHako Npu atom Tepsercs oaHo U3
JOCTOWHCTE A@HHOMoO YCTPOWCTBA — BO3-
MOXHOCTL PaBoThl N0 HeTLIPEXNPOBOAHOR
cxeme, nockonbky kHonky SB1 npuaérca
NoaKA4aTh K YCTPOWCTBY OBYMA OTAE/Nb-
HbIMW NPOBOAAMW.
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cepuin KA103, KAS03, KA510 vnu wum-
p nopTHEIMK TN4148. 3amMeHa MUKPOCXeMbl
TL431A — mukpocxema KP142EH19, a
ontonapsl AOT1016C — onTonapa cepuu
AOT101 ¢ nobuim DYKBEHHBLIM WHABKCOM
o WY AByxkaHaneHas wmnopTHan. 3amea
TpaHauctopa IRFB40 — IRF740, Tpananc-
Topa 2N7000 — TtpaHauctop 2SK336,
25K441. Knonka SB1 — niwGoro tuna Gea
dukcaumn, paccynTaHHas Ha KoMMyTa-
LMWIO CETEBOrO HANPAXEHWA.
MMNYNECHBIR MCTOMHUK NUTaHuA A1 —
80 CeTeBoe 3apafHoe YCTPOWCTBO Ans
mobunsHoro tenedona Siemens ASBHTN
C BbIXOAHEIM HanpsxeHuem 5 B npu Toke
+5B KK12 KKI3 KA1 KEL2 Harpy3ku 0,4 A. MOXHO NPpUMEHWUTE fi0-
T ? ’—D-l T foe zapaaHoe YCTPOWCTBO C BbiXOAHLIM
HanpaxeHuem 5.7 B n Tokom Harpyaku
0O c2 b 0O He meHee 0,2 A, HO HeoBXOANMO Y4UTEI-
G”.D vD4 Bathk cnegyowee obecroatenscTeo. Ecnu e
Re c3 R1  RP?| RB e CETEBOM BHINPAMUTENE 3apAOHOTO YCT-
Ral o1 1do R1 op VT2 POMCTBA NPUMEHEH OMOAHLIA MOCT, ero
o ° R2¢5 U140 Vo5 | & HQRS MOXHO NOAK/IOHATH B NoBOoR NONAPHOCTH,
o o o o ] eCNU Xe CEeTEes0N BhINPAMUTENb BLINOA-
5801 w1 ol 42 RO a2 G‘Q;D_K,'fﬁ HEeH Ha OAHOM AVOAE, TO NPV NOAKNIYE-
° e VD3 °c hof B
°o  oé T o °C aocvrt | KEU
o7 HBo .9 {12 .9 103 [Joy Wo
O CF R3 CsTDA1°2 V13 Q.__O__UE‘”
Puc. 3
BonebwuHCcTBO Aetanen ycrpoictea Topel — KS50-35 |
pasMeleHBl Ha NeYaTHoW Nnate n3 Gonb-  UNKM - UMNOPTHLIE,
TMPOBAHHOTO € OHON CTOPOHLI CTEKNO-  OCTaNbHble — Ke-

TekCTONMTa TonuwwmHon 1,5...2 MM, uvep-
TEX KOTOPOW npejcTasned Ha puc. 3.
KonpgHcatop C3 MOHTUMRYIOT Hal ONTO-
napown U1 nocne eé ycranoexu. MNnaskan
scraska FU1, auonHeiid moct VD2 u pene
K1 pacnonoxeHbl BHE NeYaTtHOMl nnarvhl,
avon VD1 cMoHTMpOBaH Ha BbiBOLAX
pene. TpauaucTopel VT1 w VT2 npwu
NCNOABb30BAHUKM  Namn  HakaluBaHus
mowHocTeo Ao 100 Bt npaktuueckn He
HAarpesaloTcs ¥ NO3TOMY YCTAHOBNEHbLI!
6ea TennooTeogoB. Bua HA MOHTax
YCTPOWCTEA NPeCcTasieH Ha puc. 4.

B ycTpoicTse MOXHO NPUMEHMTE NIO-
Obie PEe3NCTOPLI COOTBETCTBYHLLEA MOLLL-
HOCTW PACCEAHUS, OKCUAHMLIE KOHOEHCa-

PaAMWHRCKNE KOH-
aexcatops K10-17,
KM wunm nnéuoy-
Heie. duon VD1 w
AvonHsiA mocT VD2
MOXHO 3aMeHWUThb
noBeiMY BEINDAMKW-
TenbHbIMW 0WOOa-
MW C MakCMMaih-
HbiM 0BpaTHLIM Ha-
NPAXEHUEM HE Me-
Hee 400 B v gony-
CTUMBLIM TOKOM He
meHee 1 A. uoabl
KO5226 moxHo 3a- |
MEeHUTE aAnofamu

‘Puc.4
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HUKU Heobxoanmo cobNnaaTs NONAPHOCTL
(anementsl 1R1, 1VD1, 1C1 na puc. 2 un-
NOCTRPUPRYIOT 3TOT Ccayyai).

AsTop npumennn pene TEC 1301 6VDC
C 4eTsIpbMA rPynnaMu KOHTaKTOB Ha
nepeknioyeHue ¢ TokoMm cpabatbiBaHns
(npw HanpsxeHun 5 B) okono 180 MA. Tak
kak 0BMOTKa pene Npu TakoMm TOKE CUNBHO
Harpesanack, BBeaeH peauctop R6,
YMEHBbLLAKOWWIA TOK Yepe3 oBMOTKy pene,
npw 3TOM OHO HanéxHo cpabartsiBano.
Haitn nogxoaswee pene ¢ TpeEMA rpynna-
MW KOHTEKTOBE Ha NEPEKMTIoHeHWE, NMelro-
iee HOMUHANLHOE HanpaxeHwe 5 B, go-
BOJNBHO CNOXHO, NO3TOMY TEM, ¥ KOro 8B03-
HUKHYT 3aTpygHedHua ¢ npuobpatedvem
pene, MOXHO PEKOMEHO0BaTb OOWH U3
cneagylwmx cnocobos Bhixoaa wa nono-
x*euua. Bo-nepesix, koHTakThl K1.3 13 cxe-
Mbl MOXHO MCKMOYATL M NPUMEHWTL pene
C ABYMS TPYNNamK KOHTAKTOR Ha repe-
KNIOYEHWE UNn OBa pene c OAHOR rpynnoi
KOHTAKTOB Kaxaoe, 00MOTKI KOTOpbIX CO-
eauHeHbl napannensHo. Bo-sTaphlx, MOX-
HO NPUMEHUTL Dene ¢ BonblUKMM HAaNpaxe-
HWEM CpabaTbiBaHua W MPYMEHWTL OAMH
13 cnocoboB NUTaHUA pene NMOHWKEHHbIM
HANPAXeHWEeM, ONWUCaHHbLIA, HanpuMep, B
[2], n, B-TpETbWMX, NepemMoTaTe OBMOTKY
pene,

NMpu atom crnenyetr NOMHWTBL, 4TO
WCKMIOYEeHWE M3 Cxembl koHTakToe K1.3
NPUBEAET ¥ BKNHOHEHKMIO namnel EL1 opHo-
noAyNepuoaHsiM HanpaxeHneMm ewe no
cpabaTeiBanma pene K1, noatoMmy uepes
KOHTAKThLI KHOMKkW SB1 Gynet kpatkospe-
MEHHO NPOoTeKaTe TOoK Harpysku. Mpw na-
pannensHom BemouyeHnn obMoTok pene
MOXEeT noTpeboBaThCcA 3aMmeHa TpaH3uc-

Topa VT3 Donee MOWHBLIM, Ha Takyl xe
MOLLHOCTE CheayeT Bblbupate U MMNYLC-
HbIW MCTOYHWK MATaHWUA.

Cobpannoe H6e3 ownbok n u3 ucnpas-
HbIX [eTanei yCTpOMCTBO B HANAXKMBAHUN
HE Hyxaaetca. MNpy MOHTaXe W 3Kcnnya-
Tauvn yCTpoMCTBa CReayeT NoOMHUTL, 4TO
BCE €ro 3NeMeHThl, B TOM YWUCHe u uenb
ynpasneHus, ranbsaHu4eckn CBA3aHsl C
CeTbio M cobnaaTe Npasnna TexXHWKW
6e30MacHoOCTH.

B zamoueHne cnenyer OTMETUT, 4TO
BO3MOXHOCTW YCTPOWCTBA HE OrpaHu4u-
BAKTCHA MPUMEHEHUEM B KAYeCTEE Bbl-
KNoYaTena ANA  HAcTONBHOW Namnml.
MapannensHo KOHTakTaMm kHonkw SB1
MOXHO MOOKMOYNTE HECKONbLKD APYrux
KHOMOK 1 MGMNONb30BaTh YCTPOWGTBO ANA
ynpagneHus OCBeLeHVEM N3 HECKONbKNX
MECT (MpW 3TOM CABAYET YYUTLIBATH, H4TO
TOK YTEYKM MPOBOMOB, COEOMHAKILLINX
KHOMKW, He J0NXeH Bbi3bBaTk CamMo-
NPON3BONLHONO BKMIDYEHWUS CBETOANOL0B
onTonapsl). MpUMeHEHHLIE B BLIKNOYATE-
Ne NoJEeBLIE TPAH3NCTOPL! NPY yCTaHoBKe
WX Ha TENN0OTBOABI CNOCODHBI KOMMYTK-
poBaTte TOk A0 B A, noatoMmy, NpUMeHus
pene u AnoaHLIA MOCT Ha COOTBETCTBYIO-
Wyl MOUWHOCTL, € NOMOLWBID TAKOro
BbIK/HOHATENA MOXHO YNPaBnATh Harpys-
KO MowWwHOCTED Ao 1,5 kBT. Ho B8 atom
cAy4ae Hano NPUMEeHUTs WCTOYHWK NuTa-
HUA A1 ¢ BIXOAHBIM HANpRXeHueM 12 B n
pene ¢ COOTBETCTBYIOLUMM HanpRxXeHnem
cpabatbisaHna. B kKauecTtee Harpysku
BHIKMKOYATENA MOXHO WCNONb30BaTh He
TONBKO DCBETUTENBHBIE NamMnbl, HO W OpYy-
rue npubopel, cnocobHeie paborate Ha
BLINPAMASHHOM TOKE, Hanpumep, Harpe-

BaTeflbHple 3nemMeHMTbl UK yHWBepcanb-
HblE KONNEKTOPHLIE 3NekTpoasvrareny,

NVTEPATYPA

1. Nyces A. MiMnynbcHOe pene ana ynpaene-
HWA HArpyaKow n3 HecKkonsknx MecTt. — Pagwo,
2017, Ne 12, €. 36, 37.

2. Hevaee W. NnTaHne anekTpoMarHuTHOro
pene NOHWXEeHHbIM HanpaxeHweMm. — Pagwo,
2016, Ne 11, c. 47, 48.

Brickinaem noyton paavoHabopsl,
paauoaeranu. Kartanor GecnnartHbii.
KonsepT ¢ obpatHbiv agpecomM obraa-
TeneH.

E-mail: gsa6363@mail.ru

www.elecom.w500.ru

SDR npuémuuk RTL-SDR.COM V3:
500 kl'y — 1766 Mlu, ob6zop — pmo
3,2 Mlu, TCXO 1 ppm, anioMUHUEBKIA
kopnyc — 1750 pyGnen.

www.radiospy.ru

BECNPOBOAHASA NEPEOA4A 3BY-
KA! NEPEOATHMKA, NPUEMHIWKNW,
PLL-CUHTE3ATOPGI
www.new-technik.ru

Kak coeanHnTb 3BYKOBYIO KapTy
KoMnbloTepa ¢ TenedpoHHOM

NMUHUeun

A. BULLUHEBCKWMN, r. Nlyrauck, YkpanHa

lonocosas n BUAEOCBA3L C POAHLIMKU W BNN3KuMKn Yyepes UuTepHer
cerogHs o4YeHb nonynapHa. Ho He y Bcex, 0COOEHHO y MOXWIbIX
nogei, ecte KOMNbIOTEP, NOAKMNIOYEHHBbIA K MHTepHeTy. Ho ecnn y
HUX ecTb TenegoH, TO MOXHO OPraHu30BaTh ro/10COBYI0 CBA3b Yeped
KOMNbIOTEP, NPUHAgAeXalynid ApyroMy YenoBeKky, ¥ KOTOporo ecre
u UHTepHer, n tenedpoH. HyXHO nuiub M3roToBUTL NPUCTAaBKY,
COeUuHSIIOLLYI0O 3BYKOBYIO KapTy KOMNblOTEepa ¢ TenedoHHOR NHHN-
eif. OHa MOoXeT NPUroAnNTLCH M B APYrux cnyyaax. Hanpumep, 4yTo6b1
3anucare B NaMATe KOMINbIOTEPa roaocosoe coobujenne, nonyyeH-

Hoe no renedony.

[nn opraHu3aunm Tene@oHHO-KOM-
/N neloTepHoOl CBA3N Mexay asyma abo-
HEHTAMW NOCPEenHUK (Bnageney, KOMNbo-
Tepa) cHa4yana AOoNXeH CBA3arscs no
cetn UHTepHeT ¢ 0OHWM M3 HUX. 3aTtem C
NMOMOLLLKD obbi4HOrO TE'J'IEd)OHHD[’D anna-
pata no3BOHWTE BTOPOMY aBOHEeHTY, He
wmewowemy goctyna 8 WutepHet. Mo-
CpeaHuky OCTaeTcs NOAKMOYATL Npu-
CTABKy K TenedOoHHOW CeTH NapannensHo
ceBoemy annaparty. C atoro MmomewTa abo-
HEHTL! MOTYT HauaTh pa3roBop, B KOTO-
POM MOXET NpWHATL y4actue W nocpen-
HWK,

Cxema NpUCTaBku, CBA3LIBAIOLLENH 3BY-
KOBYIO KApTy KOMNbOTepa ¢ TenedoHHon
nuHWeR, nokazada Ha puc. 1. B Hell npu-
MeHEH caBoeHHutin OY DAT — K548YH 1A
[1]. OY DA1.1 ycunueaer cursan, nocry-
nueWwMiA yepesa wrekep XP1 ¢ nuHeiHoro
BbIXOO3 3BYKOBOW KapTbi komneioTepa. K
rHeany XS1 MOXHO NOAKMOHUTE BXOOHOW
witekep BHewxero YM34, 4to nossonut
npocnywwsaTts C €ro NOMOLLbIO GurHan,
NOCTYNamnWWiA CO 38YKOBOW KapThl.

B npucTaeke aTOT CMrHan nocne ycune-
HWA MOCTYNaeT B TenedOHHYI0 NUHWIO
Yepes pasnenutensHelin TpaHchopMmaTop

T1, Boikniovatens SA1 1 paswem XP2. Yaen
Ha Tpaxauctope VT1 ¢ peancropamn R18
un R19, saumcTaosadHsiin ua [2], nopasns-
2T Tak HasbiBaembli "MecTHeil addekT”,
OTOBNAS CUrHAN, NPUHATEIA U3 TenedoH-
HOW NMHWK OT NEPENABAEMOro B HEE.

OY DA1.2 ycunueaeT NpUHATHIA K3
nvHMK curHan. OH Xe ycunueaeT curkan
AONONHWTENBLHOMO BHELWHEro 3/eKTperT-
HOFD MuUKpodoHa, KOTOPLIM MOXET DBbiTh
NOOKMOYEH k rHe3ay XS2. Bwixon atoro
yeunutens coeauHéH wrekepom XP3 ¢
MUKPOOHHBIM BXOO0M 3BYKOBOW KapThl
KOMMbOTEpPa.

Mopctpoeunsim peanctopom R1 yera-
HABNWBAKT MPOMKOCTh 3BYKA, NOAABaeMOo-
ro 8 TenedoHHYIO NWUHWIO, 8 NOACTPO-
eyHbIM peauctopom R17 — npuHumaemo-
ro u3 Hee. Peauctopel R4, RS, okcwaHbin
korpgencatop C1 v crabunutpon VD1 o6-
pasyioT y3en NUTaHUA ANeKTPETHOrO MUK-
podona, NOAKNIHAEMOro k rHeany XS2.

MutaeTca npucTaska nNOCTOAHHLIM
cTabnnuM3npoBaHHLIM Hanpsxeduem 12 B
OT BHELWHEero WCTOYHKMKA nNUTaHWA
"OnekTpoHuka [2-27", coenuHEHHOro C
pasbeémom XS3. Pasném XS4 nossonser
OQHOBPEMEHHO NNTATb OT TOTO XE NCTo4-
HUKa kakoe-Hubynb Apyroe yCcTPORCTEO.
Ceetognon HL1 curHanwavpyer o Hanm-
YUK NUTAIOLLETrD NPUCTaBKY HANPAXEHWUA.

Bce petanw nNpucTaBku, KpOMe pasdb-
émMoB, eulouvarens SA1 u ceetoauwopa
HL1, cMOHTWpOBaHEI HAa MNare M3 OAHO-
CTOPOHHE (QONLTVMPOBAHHOrO CTEKNOTEKC-
TonuTta paamepamin 11050 MM, Yeprex
3TOR nnatel n3obpaxeH Ha puc. 2. OHa
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PACCYWTAHA HA YCTAHOBKY MOCTOAHHLIX
pe3ncTopos MAT 1 nogobHsIX, NOACTPO-
evHbix peanctopos CMN3-380, nnéHo4YHbIX
koHgeHcaTopos K73-17, OKCUAHBIX KOH-
neHcatopos K50-35. Bece aHu moryT GbiTe
3aMEHEHbL! AHANOMMYHBIMU UMMOPTHBIMKA.
Tpanavctop KTS03E moxuHo 3aMeHuTe
APYTUM TOI XE CEPUU UK TRAH3UCTOPOM

K %51, XP1

KT815l nocano4yHoe MecTo ans KoToporo
HA NEeYaTHOW MiaTe TAaKXe NpenycMmoTpe-
HO. BmecTo Mukpocxembl KS48YH1A
AonyckaeTca yctadHoeuts KS548YH1E mnu
K548YA1B. Cornacywowwin TpaHcdopma-
Top T1 B3AT W3 TenedoHHOro annapara
TA-6BM-2, ncnons3oeansl ero obmotkn,
UMEDLLIMEe OAVHAKOBOE YNCHO BUTKOB.

Ceeropnon AN307BM moxer BuiTh
3ameHeH mobsiM ApYriM, MMELLMM A0C-
TATOMHYIO APKOCTE NMpu Toke 5 MA. Bhl-
kniosatens SAT — TrM1-2. XP1 n XP3 —
CTaHgapTHele cTepeodoHuYecke ayano-
wrekepsl guamerpom 3,5 Mm. OHK BbiHe-
CEHbl M3 NPUCTABKK Ha ANWHHbIX IKPaHW-
POBAHHLIX MNPOBOAAX. JTWM WTEKEpbI
BCTABNAKOT B COOTBETCTBYIOWME rHE3Aa
3BYKOBOW KapThl kOoMmneloTepa. MHE3na
XS1 u X582 paccuuTassl Ha nogkoueHne
Takux Xe WTekepos.

Paswém XS3 pomkeH GeiTb NpUrogeH
ONA NOAKMOYEHWA Wenonkayemoro Gnoka
NATaHKA, a paasem XS4 — nna nogaym o
HEro MUTaHWa Ha ApPYroe ycTpoucTBa.
Pazuwem XP2 — nGon u3 npeaHasHavyeH-
HBbIX A1 NOOKMOMEHWA K TenedoHHoN
nuHIK, Hanpuvep, PTIUK-4 unv RJ12.

Mepen HanaxXmBaHuem npucTaskun
HYXHO TUATENbHO NPOBEPUTE €8 MOHTaX.
3arem nogarte Ha NPUCTaBKy HarpaxeHue
nutaHua. MNonbopkoi CcONPOTUBAEHWA
peanctopa R6 yctaHoBUTE Ha BruiBoje 8
mukpocxemisl DA1 NoCTOAHHOE HAanpRxe-
Hue B B (nonosuHy HanpsxeHws nuvta-
HWA). Takum Xe HYKHO yCTaHOBWTL Hanps-
KeHme Ha BeiBoge 7 noabopkoi conpo-
TUBNEHWA peauctopa R8. [Asmxku nog-
CTPpOeYHbIX pe3ncTopos R1 v R17 cnepyer
rNepesecTy B CpeaHee nonoxedue.

Mocne 3TOro NOAKNKYUTE NPUCTABKY K
KOMMbIOTEPY W TenedOHHON NUHUK, Npu
HeobxoAMMOCTH MNDAKMIOYME Takxe [o-
NONHUTENLHLIA MUKPODOH M YM3Y wnn
ronosHsie Tenedors. C noMolso 3any-
LUEHHOW Ha KOMNLIOTEPE nNpPorpaMmmel
(Hanpumep, Skype) caenaiTe KOHTPOSb-
Hbiid 3BOHOK No ceTk WHTepHeT aansHemy
abonenTty. MOACTPOEYHLIM PE3UCTOPOM
R1 pobGenteck, 4T0bbl NPOM3IHOCUMBbIE
aboHeHToM Skype cnoBa Obink ChbILWLHLL B
Tpybxe nNOAKNIOYEHHOTO napannensHo
npucTtaeke TenedOHHOrO annapara Aoc-
TATOMHO rPOMKO 1 Be3 uckawxednia. lMo-
TOM, MCMNONL3YA TOHOBLIA curHan ATC,
NoAcTpoeyHsiM peauctopom R17 noben-
TECh rPOMKOM, HO HE MCKAXEHHON nepe-
[aqun curHana B obparHom Hanpasnexnn.

BoamoxHo, byner Heobxogumo nono-
Opate conpoTuenenwe peancrtopa R21
TaKuM, 4TODbI MPW NOAKNIOYEHHOM K BXODY
3BYKOBOW KapTel paboTawuwero KoMNb-
Tepa wrekepe XP3 NOCTOAHHOE HANpske-
HUE Ha aToM pesucTope Beino OKONo
2,5 B.

NUTEPATYPA

1. Araer [l., BonotHukoe B. AHanorogsie
WHTErpanbHbie MUKPOCXeMel Ans  BuiTos0R
panuoannapartypei: CnpasoyHuk. — M.: Wan,
M3, 1991,

2. Knamok A. M. CrnpaBo4HMK No ycTponcT-
BY U PEMOHTY TenedOHHBIX annapartos apybex-

HOIo W QTEYNeCTEEHHOID NpoM3soacTea. — M.:
"Bubnuox”, 1995,

O7 pegakymww., Hanomuyaem, NTo nobue

YCTROWCTEA, NOAKMOYAEMEIE K T HOHHEIM

CceTam oBiero nonk3oBanng, Aac Hhi Ok
CepTUHUMPOBaHL! Opranamn casan. MoxRo
PeLnThE NOCTAANEHHYK) GBRTOPOM 330484y, He
Gecnoxonict 0 BLIIOAHEHHH VXIIGMHOID The-

GosaHms e Tenadonnon
TOVOKK NOXKEMENT ©
FaBopHrencs, NoARNYeHHBMK K

KapTe KoMnNLoTepna

acAn CAanatb
MUAKDEBOHOM W FROMKD
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@ Ha KHWKHOW nonke

Cyxapes E. M.

®uarex u puaTexu B Moel XU3HU
(KapTHHKM gHEeH MMWHYBIUMX, Nuua,
coObiTus, pasmbiwnexus). — M.:
Mogepar, 2017. — 787 c., wn.

Ynen pepkonneruu XypHana
"Pagno”, QOKTOp TeXHUYEeCKHX
Hayk, npo¢eccop Ceprei JlbBo-
BUY MULIEeHKOB AeNINTCA Brne4ar-
JIeHUAMU O NPOYUTAHHOW KHUTEe.

A BTOP KHWUMN MPUHAONEXUT K BBIMYCKHW-
Wkam nerengapHoro Mockosckoro ¢u-
3VKO-TEXHWHECKOTD WHCTUTYTa (MPTH),
nocTynuelwmMm 8 Hero 8 1951, — roa
opuumansHoro npeobpasosanus duan-
ko-TexHuyeckoro dakynstera MY B8
MDTA.

Duanko-TexHuyecknin darynerer MMy
6biN CO3AaH cneumanbHbIM NOCTaHoBNe-
Hem Coseta Munuctpoe CCCP B 1946 .
ANA NOArOTOBKW COTPYAHWMKOB MHCTUTYTOB
Axkagemun Hayk CCCP w Bepywmx npea-
npuaThin BoEHHO-NPOMBILLNEHHOrD KOM-
nnekca. B rtaxeneiwme nocnesoeHHble
rofsl, OAHOBPEMEHHO C BOCCTAHOBNEHNEM
HapOoAHOro x038UcTBea B cTpare, obpata-
noce ocoboe BHMMaWMe Ha pas’suTue
NPVUHUMNMANBHO HOBLIX HANPasneHuid Hay-
K N MPOMBILLNEHHOCTH, NPOAOMKAIOLLINX
WNK 3aknanssatollmx OCHOBbI HOBbIX TEX-
HONOMMIA, M CO3AaHue "LWWTa n mevya” cTpa-
Hbl.

EBrenniti Muxannosmy pacckassiBaeT o
ceoem aertcrtae B CelkThiBKape, ob okoHYa-
HWW € 30N0TOR MEAANLIO CPEAHER LLKONLI
W pelweHnn NoceaTMTL Ceba panwnonoka-
um. BeiGop uHcTUTyTa MM BbIN cOenaHq B
pe3ynLTarte YTeHWA KHUM, a No noYTe oH
noay4Yun Matepuans, B KOTOpbix Bblnn
copMynMpoBaHbl YCNOBUS nNpuémMa u
NpUMepsl 3Kk3amMeHaLUWOHHBIX BONPOCOB.

He mory He oTMeTuTh, 4TO 3ajauu
M®OTKW no uranke n matemartuke 3a npe-
Aslayuie rogs beiny goCTynHe Bcem, 06-
HOBARNWMCH KElDKAbII:% rog v, NOMUMO 3ay4n-
BaHWA LWKONLHOrO Matepuana, ang CBoero
pewenns Tpebosany rnybokoro noHumMa-
HWA BCEX NPOLECCOB W PasBuTOrO MbIl-
neHus, anHéM BCTYNMUTENbHLIE 3K3aMEHLI
no pU3anKe N MaTemaTike, YCTHLIE W NUCh-
MEHHBIE, CAdBann BCE, BKNO4aa Mena-
NMUCTOB. OKOHH&TEHbHOe pewexHue o
npuéme abuTypueHTa BLIHOCUNOoCHL nocne
cobecegoBaHUs.

XKectemin otbop npwu  NOCTYNNEHWK
obecneunBan manbii OTCEB B Npouecce
ofy4enuns, koTopoe Buino seckma rnybo-
k1M, TpeDoBano NonHOM CaMooTaaumn CTy-
hedTa B TeyeHue scero yu4ebHoro roga. Ko-
HEYHO, KaK NoKa3aHo B KHMIe, BbiOepXaTh
obwwupHenwme, rnybokne Kypcel 00y-
YEHWA, 8 CAMOE TRABHOE, HAYYUTLCH YHUTh-
CH BCIO XM3Hb MOXHO NULLE NMPW OTAWYHBIX,
yEneuSHHLIX npenopasarensax — npogec-
CloHAaNax 8 CBOMX cneunanbHOCTHX.

MPO n NKO, 4yemy, cobcTBeHHO, NO-

Llearpiot o L] i L[Carp o rL]
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[ROPTHHEN SHEN MHHYBIINX, THIE, cobeimm, PREMEHINENHA]

Obuwee npeoponeHuwe TPYAHOCTEN,
NPakTUYecKku NOCTORHHOE COBMECTHOE
npoxueaHue B8 oOBWEXUTUM (BrNOYas
MOCKBWYeN), GOPMUPOBAHWE 3NUTapHOC-
v n3Texa HeobLINaNHO CNNaYUBano Bbl-
nyckHukoe. mybokwe 3Hauun qero-nubo
(R3bIKA, MY3BIKWK...) POOHAT NIOOER, OHW
06pazyloT HeKOTOPbLIE KNaHb!, K KOTOPLIM
MOXHO OTHECTH KNaH OKOHYMBLLIMX MP T —
knaH dwuarexos. Kuura E. M. Cyxapeea
MOCBALLEHa PasBUTHIO HAYKK 1 TEXHWKW B
CCCP, Poccun 1 ponu 8 HEm (DU3TEXOB, C
KOTOPLIMIWA 3BTOP WAET BCIO KW3Hb.

Mpowno Gonbwe WecTWAeCAT NeT C
MOMEHTA pacnpenenexmna ctyaeHTa Cyxa-
pesa e n/a 1323 (aHamenunToe Kb-1, cei-
yac AQ "KoHueps BKO "Anmas — AHteir”),
4TO NO3BONRET NPUOTKPLITL 33aBeCY Cek-
peTHOCTM Han, paspaboTkon cuctem MBO,

CBALLEHA 3Ta KHMra.

NMoBuTen NCTOpUM PasBuTA Tex-
HUKW, NPOCTO NIOBUTENI TeXHWKN Hail-
OYT B Hel ucTopvio paspaboTok, mc-
NbITAHWA, NPOV3BOACTBA N NPUHATHR Ha
BOOPYXEHWE OCHOBHGLIX cuctem NBO,
HaunHaa ¢ C-25, m ocobenHo C-75, c
kOTOpoOW Hayanack paboTta aBTopa Ha
"dvpme”. OueHb XOPOLWO NOKa3aHb
NepBLIe Warn Monoaoro cneuManuc-
Td, eUle He WHXeHepa (TexHuka,
3akaHuymBawero kypc obyyeHws B
MMDTH), packpoigalowme Hepaspbis-
HOE COMETAaHWE MHKEHEDHLIX N Teope-
TUHECKWX BHHHHI:L JaknanbisaemMblx B
WHCTUTYTE, nobyxpawowmx notpeb-
HOCTb B MCCNEL0BAHUAX U HETPDEPLIB-
HOM CaMOCOBepLIeHCTBOBaHUK, Moka-
3aHa atmocdepa 3aboTe "cTapukos”
0 Pa3s’puTun MONoOOoro cneuuanucTa,
B3aNMOAEACTEBMU C BOEHHBIMKW MCNbi-
Tarenamu.

B kHUre xopowo nokasaHa paboyas
atmocdepa KB-1, noovépkweaercs
pons pykosoguTtenen (A. A. Pacnne-
tvHa v B. B, Bywkuna), Bcex Tosa-
puuien no pabote, ocobeHHo ¢Guate-
XOB, PACCKa3aHo 0 paspabartkieaembix
cucTemax 1 oBopyaoBaHnn.

MHTEI‘IJ‘FEKT M Tanadt asTopa He
MOMIA 3aMbIKATLCH TONbKO B pabote no
paavonokauwn, B cnucke ero Tpynos
nosenAlwTCs paboTel NO  ONTUYECKOW
nokauun, paspaboTke HOEeBLIX Nasepos
(onucaHna nuoHepckux paboTt B aToM
ofinacti oveHs penku). Bonslwon nepuog
Kun3Hn EBredus Muxainoanya Bein noces-
LWEH TEXHONOrMM asToMaTM3MPOBAHHOMD
NPOM3BOACTBA 3NEKTPOHHLIX MOAYNer
cneunansHoi annaparypsl. Kpome 4ncto
000pOHHOR TEMAaTHUKW, MHTEPECHLI Onuca-
HUA pa3paboTkn annapaTtypsl OBOWHOTO
Ha3Hd4YeHWs W rpaxnaHckoro npuMeHe-
HUS, elWe ¢ BOCbMWAECATHIX TOA0B
HaNpPaBNEHHOI Ha pa3BnTME PasnuuHbIX
COCTABNALLMX 3NEKTPOHHOro obuecTsa.

B kHure nogpobHo OnMcaH nyte Lene-
YCTPEMNEHHOrD MHXeHepa, paspaboTtyun-
Ka, YYEHOro, NPecaonesawero paanuy-
Hblg TeXHU4YeCKne W BJJ,MHHVICTpaTMBHHE
NPenATCTBUA, KOTOpPbIMK n3obunosany
nesaHocThle roasl. Ocoboe BHUMaHMe 06-
paLueHo Ha ponb konner Eereqns Muxaii-
noewnya kak no pabore Ha "Anmaa — AH-
Tee", Tak v BO BCex OpraHv3auuax, ¢ KoTo-
PEIMIK @MY NPUXOOMN0CE COTRYAHWYATE, B
TOM HMCNE Ha ODLIBCTBEHHBLIX HAYANAX.

O1pensHo HeobXOOAUMO OTMETUTL pa-
Botel E. M. Cyxapesa — nwcarenst, UcTo-
puorpada ceoeit "GUpMel” 1 CBOUX yuuTe-
nei (ocobeHHo A. A. PacnnetnHa), nerto-
PUN CO30AHUA OCHOBHbLIX NPOM3BEASHWIA
NpUBEAEHb! B OTOENbHbLIX pasoenax.

Kuura borato wnmocTpupoeana ¢oTo-
nopTpeTraMmv Apy3eil — OT TeXHWKOB 00
aKaAeMMKOB 1 MWHWCTPOE (334acTyi0 Bbi-
NOAHEHHLIMW 88TOPOM) 1 (oTorpaduaMm
obopynoBaHus.

EBreqmo Muxainnosuyy yaanoce Hanu-
cath noapobHylo astobuorpadmio, oTpa-
HAIOLLYID UEeNylo 3Moxy 3apOXAEHWSA U
CTAHOBNEHUA HOBOro Opyxusa 8 Poccuu,
ponk 06pa3oBaHuA W HAYKW, KOHKPEeTHO
M®TW, ero npenonasaTene 1 BsINYCK-
HWKOB B CTPaHe,

C. MULLEHKOB
r. Mockea



KapmaHHaa MeTeoCcTaHUUSA—
BbiCOTOMEp—paavuomMeTp

C. MAKAPELU, r. Kues, Ykpanna

JHTATE, HTO HANPAXEHWe MUTAHWUR W
CUrHAnN ynpasneHns NoLCHeTKon no-
cTynaloT Ha moayne XKKW cooteeTcTeEeHHOD
¢ Beixonoe RAO w RA4 mukpokoHTponne-
pa. YpoBHM HA 3TUX BLIXOOAX WAMEHAeT
nporpamma, Kotopas pearvupyeTt Ha co-
CTOAHWA KHOMOK NWllb B WHTepBanax
"GogpcTeoBaHMA”  MUKPOKOHTPONNEpa,
NOBTOPAIOWWXCR C MNEPWOOOM OKONO
2,3 c. MNoatomy peakums npubopa Ha
HBXATWRA KHOMOK HECKONBKO 3ame/inexa.

XKW or cotoeoro Ttenedoua Nokia
5110 BbINYCKAKT Kak MWHWUMYM B OBYX
BAPWMAHTAX — HA KPACHOR W HA CUHEeR
neyaTHelx nnatax. B npubope npyumMeHex
MOOYNe HA KpPAacHOW nnarte, B KOTOpOMm
NOACBETKY 3KpaHa BKAOYADT NoAayei Ha
Bx04 Light (8biBoA 7) HanpaxeHWs HW3Ko-
ro NOrM4ecKoro ypoBHA. o umeiwmmes
CBEABHWAM AN MOAYNA Ha CUHERA nnarte
aTOT ypoBeHL AonkeH OwiTh BoICOKMM. B
OCTankHOM MOAYAN UAEHTUYHGI.

B nynesom OaHke nNamaTi OaHHLIX
MUKDOKOHTPONNEPA NPOrpaMmMa opraHm-
3yeT 24 perucTpa, B KOTOPLIE €Xe4YacHo
JanucbiBaeT peaynbTaTthl W3MEpeHusa
atMochepHoro aasnexsua aatyukom B,
MNporpamma o6paLuaeTca K HUM, NCrosb-
3yR KOCBEHHYIO afpecauwio 4Yepes cny-
xebubie pervctpel INDF w FSR. Coxpa-
HEHHBIE CBEEHWA O AAaBNEHWW NpoOrpam-
Ma enBOAMT Ha XKKW B Munnumetpax
pTyTHOrO cronba B BUMAE TMCTOrPamMmsl,
Cneea 0T KOTOPOW NOMewaet ofHy u3
MUKTOrpamMmM NPorHo3a norofak. Beero mx
Tpu: "ByAeT AoXAak", ECNW AaBNeHWE CHU-
waercs; "Byaet conHeuHo”; ecan pasne-
HWe noeeiwaeTcs; “Kak 3a okHoM”, ecnun
OHO HeWaMeHHo. Hanpaenedwe uamede-
HWUSI [@BNeHWA NporpaMma oueHveaeT no
peaynktartam [Byx ero nocnegHux exe-
YacHbiX uamepexuid. Bonee ToYHO TeH-
OEHUWNIO U3MEHEHWA OABNEHUA MOXHO
onpefennTs "Ha rnas’, aHanuaupys BcCio
BbIBEASHHYI0 Ha 3KpaH rucrorpammy 3a
MCTEKLLUWME CYTKK.

Y1obbi COKPATUTL TEKCT NPOTPaMMbE U
YAYHIWWTE €0 YNTAEMOCTb, B HEM MCNOfb-
30BaH Habop MaKpPoOKOMaHM, OrNpeaenaHimnst
koTopbix cofpansl B dann KOROTKQ.INc.
[Mpu Tpancnaumn Nporpammel atot dain
AOMKEeH HAXOAWTLCA B TOM XE NANKe, 4701
OCHOBHOW TekCT MNporpaMmbl, WHa4e
BCTPEYAOWMeCs Tam MakKpoKoMaHmbl
accembnep BocnpuHumare He Gyaer. He-
0BX0AMMO TAKKE YYeCTb, YTO NPK UCNONb-
30BaHWW MHCTPYKLUMIA YCNOBHOIO Nponyc-
Ka CNnefyioler WHCTPYKUWK (Hanpumep,
BTFSS), 3a koTOpOW cCReayet mMakpoko-
maHpa, nocnegHan He OyaeT nponylweda
uenukoMm. B Hen we OGyper sbiNoOnHeHa
NUWLLb camas Nepeas MHCTPYKUmA. B Takux
cuTYaumnsax HeEoBX0ANMO NOMELLATE nocne
WHCTPYKUMWM YCNOBHOMO NPOMNYyCcKa WHCT-
pykumo GOTO gna Ge3ycnoBHOro nepexo-
Na Ha MakpokamaHay.

Ona vwaMepeHun YPOBHA paguauum
npuwnoce Ao00asuTe B8 Npubop 3Ha4n-

Okxonvaume.
Havano cm. B "Pagmno’, 2018, N2 1

TenLHOE YMcno getanen. PaboTa namepn-
TENS YPOBHS paavaumu AOCTATOYHO NOfA-
pobHo onvcaHa B [2]. MNoaTomy paccmoT-
PMM B OCHOBHOM TEOPETUHECKWE NPEeano-
ChinkM W Heobxogumbie NpOrpamMmHsie
pPeLeHnn.

AnuTensHOCTE BPEMEHHOTO WHTepsa-
na, B TEYeHWe KOTOPOro MaremaTndeckoe
OXNOAHWE 4UCna UMMAYNLECOB 0T NpuMe-
HéHHoro B npubope cuyétumka lelirepa
CBM-21 YMCNEeHHO PaBHO MOLLHOCTK 3KC-
NO3ULUMOHHON [036l pafmauuM B MUKPO-
peHTreHax 8 4ac, — 5 mun [2].

Bulcokoe Hanpsxedue nns paboTsl
cuétumka CEM-21 obecneunsaeTtca nopa-
Yelt nadku UMNYILCOB Ha 3aTBOP TPAH3W-
ctopa VT 1 nepepn nepesoiom MUKPOKOHT-
ponnepa B pexum "cHa". Hanpaxeuws,
cPOPMUPOBAHHOIO YMHOXWUTENEM Ha
anopax VD1—VDS5, pocratoyHo ans HOp-
mansHoi pafoTel cyeTtyuka. Paspsaka
koraencatopa C8 3a nepuopn nepenontHe-
Mg WDT He BbiBOAWT HAnNpsXeHve Ha
cueétumke CBM-21 3a HwxHuiA npenen
pabodero ans Hero uHTepsana. MNpy kax-
nom "npobyxoeHnn” (3170 NPOMCX0AMUT C
NPUXOAOM KaXO0ro UMNYNLCa OT CHETHN-
ka BD1 nnbo B momeHT cpabartsisaHuna
CTOPOXeBoro TaiimMepa vyepes 2,3 ¢ nocne
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Puc. 3

npeasiaywero "npobyxaeHna”, ecnn sa
370 BPEMSA HK OAHOI0 UMNYNLCA He Bbno)
MWKPOKOHTPOMNEP TeHEPUPYET ouYepen-
HYIO Mayky WMMMYNLCOB, NOA3aPAXaIOWMX
koHpeHcarop C8. C y4eToM ANVTENLHOC-
TV ONPOCa AaTyvKka AaBneHus, NporpaMm-
HbiX BLIMMCNEHWIA U FTeHepupoBaHng yno-
MAHYTEIX NaYeKk WMNY/LC0B IKCNEePUMEH-
TANLHO ONPEaenéHHoe 4MCcNo Nepuoaos
NEpPEnoNHEHUs CTOPOXEBOro Taiimepa 3a
MATUMUHYTHBLIA  MHTEDBAN W3MEepPeHUa
paexo 100.

YCUNEHHbBIE MMMNYNLChl CHETUMKA C KOA-
nextopa TpaHaucTopa VT4 noctynaior Ha
exoa RBO (INT) mukpokonTponnepa. lNpe-
PLIBAHWMA NPOFrpaMMbl N0 CNagaoLInm
nepenagamM 3atux WMMYNALCOB BbIBOAAT
MUKDPOKOHTpONnep u3 "cnsiulero” pexm-
Ma, 3aTeM OH BbINONHAET BCe Heobxonu-
Mble AEUCTBMA 1 BHOBL "3ackinaet”.

M3BECTHO, YTO YMCAO UMMYNLCOB CHET-
yuka edrepa 3a NaMepuTENbHbLIA MHTEP-
Ban BPEMEHW — CAyyairHas Benu4uvHa,
pacnpegenedHan no 3akody lNyaccowua
[4]. BeposTHOCTs TOrO, 4T0 0HO Byner B

METEOCTAHUMA
BbICOTOMEP
PAOLWMOMETR

25%50%75%100% sapap
AL
T 9-0-8-0

100%

300rMNa... 1100rNa
+9000m ... -500m

TOYHOCTU PEBHO M3MEPSEMOMY YPOBHIO
pagmauum, odveds mana — 0,102 npn
WHTEHCMBHOCTK 15 MkP/4. Ho, Hanpumep,
B nHTepsane o1 13 o 17 npu ykasaHHoM
ypoBHe oHo Oyper nexaTts C Bepo-
ATHOCTLIO 0,48, a ¢ BeposTHoCTLIO 0,96 —
B uHTepeane ot 6 no 22, kak NokasaHo Ha
puc. 3, NONYYEHHOM 3KCNEPUMEHTANLHO
¢ nomoLus npubopa, onucadHoro 8 (2],
YCpeOHAoWero peaynsTatel NATUOECATA
uaMepennii. [1na BelMUCNEHUS BEpORAT-
HOCTEW 30€Chb W Aanee WCnonb30Banach
BCTpOeHHas dyHkuma NMYACCOH.PACH
nporpavmmel Microsoft Excel.

O7cioga MOXHO CAenath BbiBOQ, YTO
pagvMoMeTpsl, NOKasLIBALWMWE YPOBEHb
paguaunKy No pe3yneraram oaHOKpaTHOro
HE O4EHb ANUTENLHOMN0 M3MEPEHNRA, MATKD
rOBOPA, HE 04eHb TOYHbL. OHK NO3BONAIOT
b NPUBAN3MTENsHO OUEHWTL pagwa-
UMOHHYIO ODCTAHOBKY U NOAHATE TPEBOTY
npM SBHOM W NOATEEPXAEHHOM HEOAHO-
KpaTHLIMW M3MEDEHUAMK NPEeBLILLSHUN
YETAaHOBNEHHBLIX HOPM. Halle BCero uMmeH-
HO Takue Npubops! Co3Aa10T paguoniotn-
Tenu (B TOM Y4WCNE U aBTOp HACTOSLUER
cTaten, cm. [3]). Mx Bbinyckaetr v npo-
MBILWAEHHOCTb. TPUMEPOM MOXET chy-
#*uT npudop "Macrtep-1" paspabotkm MO
“ropuaoHT".

OnucbiBaemelii npubop onpenenaer
YPOBEHL Pafvaunn yecpeaHeHnenm coaep-
HKUMOro maccuea u3 12 perncTpoe nama-
TV AAHHLIX MUKPOKOHTROMNERA, YTO COoT-
BETCTBYET CYMMapHOMY MHTEPBANY U3me-
peHus oauH wac (12 paz no 5 muu). Mo
OKOHYaHMK CAMOro NEPBOro NOCHE BKMO-
YeHus npubopa MaMepeHwa ero pe3aynb-
Tar npUHAUMaEeTCs 3a nepsoe, NycTh
HETOYHOE 3Ha4YeHwe YPOBHA, nocne BTO-
poro M3MepeHus BLIYUCIRETCR cpenHee
3HA4YEHWEe PEe3yNLTATOR OBYX M3MEPEHWUA,
3aremM Tpex u Tak Ao asexanuatu. Janee
3HaveHne, Nony4eHHoe nocneaHum, npo-
rpaMma 3anuceiBaet B Perucrtp, xpaHa-
WK caMbiil CTAPLIA U3 NPenbAyLLInX
pe3yneTartos, a ycpeaHeHne npon3soanT-
CH N0 BCEMY MACCUBY PErMCTPOB.

Mo okoHYaHWKW kaxaoro 4aca paboTwl
cpeaHee 3a 3TOT WHTepsan BpeMeHu
3aHaueHWe 3anucLIBAeTCH B O4epenHOn ua
24-x perncTpos, xpaHawux nudopmaumio
ONA NOCTRPOEHUA CcyTodHoro rpaduka
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M3MEHEHWIA YPOBHA paauaumnn, KoTopbii
BbiBOAMTCH Ha XKW BMECTO 3HadeHun
TEMNEpaTypbi, kKak 370 Gbino onMcavo
Bhile.

Paamep rpadgwmka no seprukanm —
+5 MKP/4 OTHOCWUTENLHO TEKYLLErO 3Haye-
HWUA YPOBHA paauaumy, Mony4eHHoro
YyCPeAHEHWEM PE3YNbTaToB NOCNeaHWX
12-T1 namepeunii. 310 3HadveHne obosHa-
4YeHO Ha rpaduke cpeaHer ropu3oHTanb-
HOW NYHKTUPHON NIMHWERA, @ B YWMCABHHOM
BUE BLIBEAEHO CNpaBa oT Hero. PexumMel
oTobpaxeHWa TemMnepaTypsl W YDOBHA
paguaunii asToMarnieck HepenyTca C
nepuoaomM 5 mud. ns npuHyauTensHon
CMEHBI PEXMMOB OTOOpaXeHus cnyxnT
kHONka SB4.

Korga o4epeHoi MMNyNse CYeT4MKa
BD1 BuiBOAWT MWKPOKOHTPONAEP M3 "cnA-
wero” pexvumMa, CTOpoXeBon TalMmep Npu-
HYAWTENBHO BO3BPALLAETCHA B MCxOAHOe
cocToaHue. lNockoneky NATUMUMHYTHBIA
WHTEPBAN CY&Ta WMMNYNLCOB CYBTYUKE
hopMupyeTCca B NporpammMe noacHeEtom
MEPUOAOE NEepenonHeHna CTOPOXEeBoro
TalmMepa, Kaxablil MMNYNLC CHETYMKA
COoKpaLlaeT ataT uHTepsan B cpeHem Ha
NoNMNEPUoAA NEPENONHeHUs CTOPOXERBO-
ro Tanmepa. Boino 6wl NPaBunebHLIM B CAY-
Yae NPMxoaa UMNYNbCa CHETYMKA B nep-
BOW NONOBUHE TeKyLero nepuoaa pabotet
Takmepa ocTaenaTe Heobxoaumoe ans
OTCHETA NATUMUHYTHOrQ WMHTepeana
YUCNO NOACHNTLIBAEMbIX NEPUOAOE Nepe-
NoAHEeHWs TaliMepa HeM3MEeHHbIM, a nNpu
NPpUXOOe ero BO BTOPOI NONOBUHE NEpuo-
N3 YBeNWHNBATL 3TO YACTO Ha e0uHLLY.

K coxanesmo, onpepenite Texylee
COCTOAHWE CTOPOXEBOro Taﬁwlepa HEeBO3-
MOXHO. HO NOrUHHO NPeanoNoXuTh, 4TO
BEPOATHOCTL NPUXOAa WMNynbca 8 nep-
BOW U BTOPON NONOBUHAX NEpuoaa nepe-
NOAHEHWA T&ﬁMEDa OOMHAKOBA. 3710 Noa-
BONRET KOPPEKTWUPDOBATL OANUTENLHOCTL
CYETHOIO MHTEPBANA MNPOCTO C MPUXOLOM
KEKA0r0 BTOPOrO UMNYNbCa. Takon NpuH-
Lun 1 peanM3oead B nporpamme. Ero pac-
YETHAA NOrpeLuHoCTL He npessiwaeT 1 %.

CornacHo HOPMAaTMBHLIM OOKYMEH-
Tam YkpauHe (HPBY-97), Benopyccuu
(HPB-2000) n Poccun (HPB-99), ona Ha-
CeNeHWA 3TUX CTpaH yCTaHDBNEHa HOpMa
obnyyenua e Gonee 5 M38/roa, 4To Npu-
BIM3NTENBEHO COOTBETCTBYET YPOBHIO pa-
Avauumn 57 mMkP/u, Takoh ypoBeHs HWA pasy
He Obin 3adMkCUpoBaH ABTOPOM B ecTe-
CTHEHHLIX YCNOBUAX C NOMOLLLID PadHbix
npubopoB. Kak npasuno, ecrecTeeHHbIn
¢oH He npessiwan 20 mkP/u.

B onuceisaemom npubope 3anaqHbl Asa
nopora ypoBHS paguaumu, o npessieHuu
KOTOPbLIX OH NOARET curHansl. Ecnn nog-
CHMTAHHOE B EOWMHWYHOM, O2XEe HEe3aKOH-
YEHHOM W3MEPEeHWUW YUCNO UMMYNLCOB
cuétTumra MNerrepa gocturno 50, npowcxo-
OWNT CNenyiouLee:;

— grknwovaetca AKKW, naxe ecnn nar-
YUK OCBELWEHHOCTW Npubopa 3aTeHeH,

— NpuBop NPUHYOUTENEHO NepexoauT
B PEXUM OTOOPEXEHNA YDOBHA paanaumn,

— cnoeo "®on" cnesa or rpadwka
W3MEHEHWA YDOBHS Paavuaummn CMeHseTcs
NUKTOrpaMmMon, npegcrasnaowein cobon
CTAHAZPTHBLIA 3HAK panualMoHHOR onac-
HOCTW;

— HE O0XWOanACh 3aBepLUIeHWA n3me-
pPeHWs, Ha 3KpaH BLIBOAWTCHA 3HAdYeHue
50 MKP/4. MO OKOHYaHWW M3MEPEHUs ero
CMEHWT peansHoe yocpeaHeHHoe 3a 12 na-

MEPEHUIA IHAYEHWE, KaK NPABUNO, MEHbL-
Lwee nopora;

— BKJIOYAETCA 3IBYKOBAR W CBETOBAA
MHOMKALUWA UMAYNLCOB cYeTyuka leit-
repa, oHa aBTOMaTWU4eCKw NpekpaTvuTcs
npu GUKCaUMM B OAHOM W3 CReayLmnx
W3MEPEHUA WHTEHCMBHOCTW MEeHbLUE
NOPOroBOiA N MOXET BbiTh BLIKNIO4EHA
BRYUHYIO HaxaTuem Ha kHonky SB3;

— w3obpaxeHune Ha akpaHe XKW cTa-
HOBWTCH HEraTUBHLIM M OCTAETCH TaKuM,
noka He ByaeT HaxaTa kHonka SB4.

Bce aTtv mMeps! paloT rapadtuio, 4to
gnapeneu npubopa Henabexuo obpaTuT
BHUMAHWE HA 3KCTPEHHYID CUTyaumWio.
Ecnm xe B HEe3aKkOHYBHHOM WM3MEPEHWW
HakonneHo Gonee 99 UMNYNLCOB CYETYM-
Ka, OONONHWUTEeNLHO NPOW3OWOET cne-
ayuouee:

— HEe OOXWOAACHL OKOHYEHWA NATUMK-
HYTHOrQO WM3MEepUTEenbLHOro WHTepsana,
Ha XKW Byper sniBefeHo 3HaYeHue
99 MKP/4, perucTpsl XpaHeHus pesyib-
TaTtoB OOHOKPaTHbLIX namepexwii OyoyT
0BHYNEeHbI, @ N3MEPUTENLHBIM MHTEPBaN
HAYHETCHA 33aHOBO,

— ByaeTt noaaH NPEpPLIBUCTLIA CBETO-
38yKOBOW curHan Ttpesorun. [lpu He
cauwkomM BONLIIOA YACTOTE CNefoBaHns
MMNYNsCoB c4eTymka [eirepa crader
owyTumon pabora embpomotopa M1.
Curnan Ttpesorw Oyager npekpawed
aBTOMaTUYECKW, ecnu peadynbTaTr ouye-
penHoro uamepeHua DyneT Huxe nopo-
ra. Ero moxxo 8 NoB0A MOMEHT BbIKNO-
YUTE WU BPYYHYIO, Haxkas Ha by us
kHONok SB1—SB4.
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Puc. 4

Khonka SB4 npw nocnenosatensHbix
HaxaTuax Ha Hee nepeknioYaeT Tpy pexun-
Ma 3BYKOBOIW CUMHANW3aUnm B OTCYTCTBUE
Tpesorn — 00bIYHLIA, Oe3 3Byka U UHAW-
Kaumn mmnynbcos cuétdnka lenrepa. B
KaxJI0M M3 HUX cneea ot rpaduka nime-
HEHWA YPOBHA pagwauri Ha akpad XKW
BbIBOAWTCH COOTEETCTBYHOWAA MNUKTO-
rpamma.

CornacHo onwucaHHoi nornke padotsl
npubopa B pexXuMe U3MepeHWa YDOBHA
panvauuu, NPesbiLUeHWE A0NYCTUMBIX No-
POros pUKCHPYETCH HE MO YCPEeAHEHHOMY
3a 4ac 3HavYeHwnio, a No OAHOKPaTHOMY
NATUMUHYTHOMY KM3Mepernio. Caenado
3TO YMBIWNEHHO, 4TOBLI BeICTpee curHa-
AM3UPOBATE O BO3HWKILERN paanaLoHHOR
onacHocTu. Ha puc. 4 nokasaHel pacyer-
Hele rpaduku BEPOATHOCTEN npeebile-
Husa nopora 50 mMkP/4 (ronyBas kpuaas) u
nopora 99 mkP/4 (kpacHas kpuweas) B
3aBMCUMOCTH OT YPOBHA paavauuu,

Mpubop Gea kopnyca n3o6paxeéH Ha
puc. 5. Bce ocHOBHEIE A€TanK paaMelLe-

Hbl HE MakeTHOW ABYXCTOPOHHEeR nedyar-
HOW Nnare, a CoeauHEeHWUS MEeXy HumMKn
BLINONHEHL! TOHKUM MOHTaXHEIM NPOBO-
[oMm, Mcnonb308aHsl B OCHOBHOM paguo-
netany Ona NOBEPXHOCTHOrO MOHTaxa,
Moayne patumka BMP180 v nnata koHT-
PONA 3apPAKEHHOCTV aKKyMynaTopa pac-
NONOXEHbLl B BepxHeR 4Yactu npudopa v
COeAMHEHbI C OCHOBHOW NNATOW pa3bema-
mMu. lNnparta 3apsaHoOro ycTpowucTeBa Ans
akkymynatopa G1 3akpennena Ha nposo-
NOYHLIX CTOWKax Beepxy cnpasa. MNon Hed
HAxXOOATCA wanyd4arens 3syka HA1 co
BCTPOEHHLIM reHepaTopoM 1 BUbpomoTop
M1.

Puc. 5.

MukpokorTponnep DD1 ycraHosneH 8
CTAHOAPTHYH MaHenb, 4T0 NO3BONAET
Nerko w3enedys ero ANA 3arpysku npo-
rpammel. K cTaTse NpunoxeHsl Aga ee sa-
puaHTa: MeteoRadiometr — nonHodyHk-
uvoHaneHas u MeteoVysotomer — ynpo-
WEHHAA, HE COAepXawWan npoueayp, He-
obxogumeix ans paboTtel paguoMeTpa.
®dainn KOROTKO.INC Heobxogum ans
Tpaucnauum oboux BapuaHToB Nporpam-
M.

Akxymynatop G1 HaxoauTes nog Moay-
nem XKW, a knonkm SB1—SBS npunastk
K OTAENLHOW nnaTte, KOTOpas Ha NpoBo-
NOMHLIX CTONKEX NOAHATA 00 YPOBHS nna-
Tt KKK, Y3en uamepeduns yposHa panna-
umm co cyetumkom lewrepa CBM-21,
YCTAHOBAEHHLIM B AEPXaTENb NNABKOW
BOTABKWM COOTBETCTBYWOLLEra pasmepa,
cobpaH 8 HXHeWn YacTn npubopa. Tam xe
HaxoouTca u ceetoamopn HL1.

@oToTpaHancTop VT2 yetaqosneH wa
ocHOBHOW nnate npwBopa nog kpenex-
HbIM OTEEpCTHUEM ONR MOOYyNA OaT4vka
BMP180. MNog nnatoi KOHTPONS 3apaxeH-
HOCTK aKKYMYNATOpPa HaxoAWMTCH BbIKIIO-
yatens nuraHua SA1 1 ectb Mecto ans
YCTEHOBKW OCBETWUTENbHLIX CEETOAMON0B.
Kopnycom npuBopa cnyxut npoapayHblia
byTnap Buaeokaccetsl popmara Mini DV.

Tpavawctop BS107A moxer ObiTe
3aMeHEH APYTUM BbICOKOBONBTHEIM Moe-
BLIM N-KaHanoHeIM. Pe3awctopel R3, RS,
R6, R8 npenHasHa4eHbl ANA 3aLUKTHl Bbl-



BOJOB MUKPOKOHTpONnepa, owubouHo
HA3HA4YEHHbIX BRIXOOAMK (HaNpUMep, Npu
nepepaboTke nNporpaMmel), 0T neperpya-
KW NPy HaxaTtuy Ha I'IO.CI.FCI‘IIO‘IéHHhIE K HIM
KHOMKW. B roToBOA KOHCTPYKUMK OHWK HE
HY¥HBL, MX MOXHO 3aMEHUTb nepembli4ka-
mu. B kavectese M1 ucnonb3osaH Bubpo-
MOTOR MobuneHOrO TenedoHa.

MNpubop He Tpebyer HanaxueaHus,
OAHAKD WMHOTAA NPUXoouTcs noadbvpats
conpotnenenue peawcropa R12, 4tobb
N0BUTHCA HAOEXHOrO BKAKHEHWA npnbo-
pa B YCAOBUAX KOMGDOPTHOrO OCBELLEHNSN,
dotorpaHaucTop VT2 MOXHO 3aMeHuTh
pPe3ncTopomM conpoTtusnernem 1...10 kOm.
B atom cnyuae XKW Gyner BKNO4EH
nocTosHHo. BmecTo cuétumka leirepa
CBM-21 MoxHO wucnonk3osate CBEM-20
Sonewero pasmepa. Ho Npu aT0M B yMHO-
Kutens Hanpsxkedus (VD1—VD5) Heob-
xopumo Byaet no6aBuTh eLULE OAHO 3BEHO
W3 OByX OWOAOB W ABYX KOHOEHCATOPOE.
Kpome Toro, ona cuetymka CBM-20 npu-
AETCA YMEHbLUMTL ANUTEeNEHOCTE MHTep-
Bana uamepenus ¢ 5 muH ao 34,3 ¢, 4to
notpebyeT KOPPeKTUPORKW NPOrPaMMbL.

NNTEPATYPA

4, Bentuens E. C. Teopua BEPOATHOCTER.
CnyyaiHele BENUYMHBl U WX 33KOHEI pacnpene-
neHwn. 3akon [lMyaccowa. — URL: http://
sernam.ru/book_tp.php?id=24 (15.11.17).

Ot pegakymn. [Tporpammbl MEKpPOKOHT-
ponnepa umeTeR no anpecy fp: //ftp.radio.
ru/pub/2018/02/meteo.zip Ha Hawenm FTP-
cepsepe

__ MOAY/ILHAR PEKNAMA

OuctaHumoHHsie kypcel obyyeHns
npoOrpaMMupoOBaHNIo MUKPOKOHTPOJI-
nepoe STM32, AVR, Arduino, PIC, STM8.

3aHATA NPOBOLAATCA NO 3NSKTPOH=-
HOA NOYTE MNu C NOMOLULID NPOrpam-
Mbl Skype. Obyuyenne moxer OblTe
HANPaBNEHO HA PEeLUeHWE CToALWEeR
nepea samin 3anauu.

www.electroniclab.ru/courses.htm

T.+7-912-619-516
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HOBBIE HABOPbI
Ha POCCUIACKOM pbIHKE!
Ceniwe 200 mopenen!
Dns poma, 6uaHeca u oduca.
8-495-545-92-41
WWW.RADIO-KIT.RU

SDR npuéMHUKK 1 akceccyapbl:
www.radiospy.ru
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HUMN-HH — pagwoaeTany novTon.
Moaynu, pgatumkm, Habopbl pe-
3UCTOPOBE W KOHAEHCATOPOB,
MaKeTHble nNnaTbl, MWUKPOKOHT-
ponnepsl, UHOAWKATOPLI, KOPNyCa,
pacxofHbie Marepuansi.
chip-nn.ru

 KOHTpONb UCNPaBHOCTH
CUTHaNbHbIX J1aMn

B. NIYBEIrAH, r. ExatepuHbypr

PW aHanMase Cxemsl, NPUBEAEHHOR B
. ctaTee B. BanHukoBa 1 A. Bapio-
wuHa "KoHTponnep namn cton-curHana’”
("Paauno”, 1996, Ne 8, c¢. 52, 53) Ha
puc. 1, Buino obHapyxeHo, 4TO Henpe-
PHIBHLIA KOHTPOMbL MCNPABHOCTY Kak ca-
MUX amMrn CTON-CATHANG, TaK 1 LEnn nux
nUTaHWA 3TO YCTPOWCTBO He obecneyu-
gaer. [ocKOALKY OHO BKNIDYAETCA TONBKO
NPW HAXATUKM Ha Neaans TopMo3a, BOOW-
Te/b ABTOMODBWAA Y3HAET O HEMCNPABHO-
CT NWilL B 3TOT MOMEHT, KOTAA MOXET
BbiTh yXe NO3OHO TMPEANPUHUMATL Ka-
Kue-nubo Mepsl NPeaoCTOPOXHOCTH.
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Puc. 1

8yeT, Neperopena Unu HapyLleH ee KoH-
TakT ¢ NOABOAALWLMMKW MpoBOdaMu, Ha-
NpaXeHWe B8 TO4YKe CoeavHeHWws pe3uc-
Topoe R1 1n R2 pe3ko BO3pacTeT, TpaH-
anctop VT1 otkpoerca. Ceetoauog HLA
DyaeT BKNYEH.

OH BKNIOHMMTCA W NPWU 3aMbIKAHWUK
sbiknyarens SA1, nOCKONLKY HaNpsxe-
HWE B TOYKE coeanHeHns pesnctopos R1
v R2 so3pacTeT fo 12 B He3aesucumo oT
vucnpaeHocT namnel EL1. Takum o6pa-
30M, CUrHANOM HEeWCNpPasHOCTWM Aamnbl
Bynet ceeusenne ceetonunopna HL1 npwu
pasoMKHYTOM Boiknioyatene SA1. Ecnu
pedb MAET D namne (namnax) cTon-cur-
Hana, To ATo NPOW30NAET NPKW HE Haxa-
TOW Negany TOPMO3a, C KOTOPOW CBA3AH
ATOT BLIKNKYATENb:

Ceetoguon AN307KM moxet GuiTe
3aMeHEH APYrMM KpacHoro cBeYeHns u
NOBBILLEHHOW APKOCTW. YTobbl HagexHo
OMoOBeLAaTh BOANTENA, CEETOBOR curHan
MOXHO NpoaybnuposaTh 38yKOBLIM, [INR
3TOTO AOCTATOMHO MOAKMOMNTL MEXAy
KONnexkTopomM TpanaucTopa VT1 v uensio
+12 B (napannensHo Lenv w3 pe3ncro-
pa R3 w ceetoauona HL1) wanyuatens
3ByKa CO BCTPOEBHHLIM FEHEepaTopom,
PacCHUTAHHBLIA HAa NUTAaHWE HANPAKEHU-
em 12 B. Hanpumep, HCM1212X.
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Tt 4
Puc. 2

Mpennaraw pewexHuwe, 0OCHOBaHHOE Ha
HEMNPEepbLIBHOM KOHTPONE COCTOAHWA
Namnsl v UENW 8€ NUTaHuA. CUrHan Henc-
npasHocTH BeipabarsiBaeTcs cpasy noc-
e e@ BO3HWMKHOBEHWA, 4TO nomoraer
CBOEBPEMEHHO 28 YCTPaHWTbL W npe-
AOTEPATHUTL BO3IMOXHOE AOPOXRHD-
TPaHCNOPTHOE NPOUCLUBCTEME.

Cxema cwrHanusartopa ANA OOHOW
namnel uaofipaxeHa Ha puc. 1. lMoka
Belkno4uarens SA1 pasoMKHyT, a cur-
HaneHans namna EL1 v voywmne k Hen
NPOBOAA MCNPAaBHbLI, NafeHWE Hanpaxe-
HWUH HAa nNamne u NPosoaax, cospasae-
moe cnabbiM TOKOM, TEKYWWM Yepes
peauctop R1, mano. OHO HEpOCTaTOYHO
anA  Toro, u4TOobW  TpadHaucTtop VT1
otkpbeinca. lNoatomy ceetoguon HL1

. norawed. Ho ecnw namna EL1 oTeyTeT-

K opyrum namnam u curHanvaaropam

HepocTtatok oONMCaHHOTO peLeHns
COCTOWT B TOM, 4TO ECNW KOHTPOAMpye-
MbIX N@MM HECKONLKO W OHW COEOUHEHLL
napannensHo, TO CUrHaN HeUCNPABHOCTW
Oynet nogad nue B Ccrysae neperopa-
HUA BCex namn. Ytobsl yCTpaHuTh 3toT
HEAOCTATOK, HYXHO PA3AendTh napan-
NENnLHO COEAMHEHHBIE NaMNbl AMOAAMA 1
cobpate ANA KaXO0M U3 HUX CBOW y3en
KOHTPOMA, Kak nokasaHo Ha puc. 2.
Yucno KOHTPOAUPpYEeMbIX namn, ynpasg-
nAeMbix 0BLWWM  BeiKNOYaTenem, npw
3ToM MoxeT BeiTe MobeiM. Pasnenntens-
Hbie auoasl (VD1, VD2 Ha cxeme puc. 2)
HYXHO BRIDUPaTL G A0NYCTUMBIM NPAMbBIM
TOKOM, HE MEHbLUMM NYCKOBOMO TOKA Kax-
N0W KOHTPONWPYEMOW Namnbl, KOTORbINA,
KaK W3BECTHO, B HECKONbKO pa3 Donblle
eé pabouero Toka.

-
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W3ILAd VE INHOdLN3E

ni‘o|pelg@ynsucd 11mooduog
ni*olpesgliew uaLteld wandy
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PALOWO N2 2, 2018

HALLUA KOHCYJIbTAUUA

NMUCKAEB A. YacroTtomep-reHepa-
TOop-4yacel Ha MK AT89S8252. —
Pagwo, 2002, N2 7, c. 31, 32.

MNewartHas nnara.

Heptex nedatHOW nnarel M pacnono-
KEHUE 3NEMEHTOR, KpOMe kHonok SB1—

, 95

SB17 v Nb@303neKTpuyeckoro nanyJyare-
na BQ1, npuBeneHsl Ha pucyHke. [narty
M3roTaBnMeanT M3 GoNsrMpoBaHHoOro ¢
ABYX CTOPOH cTteknoTtekctonuta. Cnoi
GOoNibrv CO CTOPOHBLI YCTAHOBKW IIEMEH-
TOB OTBRAEH Ans obuwero NpoBoaa Kak
noavrod. OTBEPCTHMA NOO BbIBOALI JNe-
MEHTOB, COBAWHEHHLIX ¢ NONUIroOHOM, Ha

92

K xHonkam SB1—SB16 Bxon i
e — ]
R3 ? 3
o} =
14[e H61 R4 A° i
° o 1o o_j
: *P00000 0‘10 c7 [
° o po3 I o—}
s €8« coooocooo & g K
2le = o
> g

c4

1
L A DR1 10 op2 c8
Tleuooeeooon[ aeoouoooo—“v-o-'_ss
CcS [cras.)
.-ll-ﬁﬂﬂﬂoﬂoﬂ 0O000DO0COO0ODODODOQOO0OCO0ODDO (-]
21
R2 .
om
RS L
Bblxuﬂ 160000000@0000000000 -
reHeparopa R4 2
K BQ1 o 3 I:ll . vor L 1 %fm
EC,Q P14 o [] + t||]Ij
EB) P15 0 [:j 6
s 1 PG o cooo G
* m
Ble g, S

HAWHMIABTOPAM|

YBaxaembie asTtopbi!

HanomuHaem, 410 B oTNpas-
naeMsix B pefakyuWio CTartssax
PHCYHKW CXEeM, NeYarHsIx naar
“n MHOW rpaguky gonxHsl BT
npegcrasneHsl B8 Gopmarax
BMP, TIFF, JPEG, GIF nnn B
Bepcuax nporpamm Splan (pn-
cyHkn cxem) m Sprint LayOut
(pucyHkun nnarv). C 6Gonee noa-
pobHon nHpopmaynen no npa-
Bunam odopmMneHun crareii
Bel MoXeTe O3HAKOMMWTLECS MO
agpecy http://www.radio.ru/
author/ (wa cawrte mypHana
"Pagwuo” 8 pasgene "Asropam”).

pucyHKe 3a4epHeHbl. Bce HesauepHeHHuie
OTBEPCTUA HA NONWUIOHE 3EHKYIOT CBep-
nom Ha rnyBuny 0,5...1 MM, XKK-nHanka-
TOP KPEenaT Hag NNaTon Ha YeTeIpex BTyn-
kax BuHTamun M2 5 ¢ ramkamun. Mpwn pas-
B0OKE NPOBOAHWMKOB OKA3anochk LENeco-
ofipasHeiM NOAKNKYUTE Belgoak 1, 7, 9
cuyétynka DD2 k nnHum +5 B yepea ponon-
HUTENBHLIM peauctop R4.1 conportmane-
Huem 1 kOm. MNoacTpoeyHbIi pesncTop —
CM-3-38A unu uMnopTHLI. TloacTpoey-
Hble KOHZeHcaTopsl — cepun TZ03 dup-
Mbl mMuRata vnn nogobHele. Keapueebiin
pesonHartop ZO1 — cepun HC-49.

Yoprewl nevarHom nnare

Or pegaxiumm

g thopnarax Sprint LayOut 5.0 » TIFF nmeics

no aqpecy ftp://fp.radio.ru/pub/2018

02/FGC.zip na pHais FTP-gepeepe
OBPATUTE BHUMAHWE

AJITYXOB C. JNlaboparopHsiii rexHe-
parop curHanos Ha DDS nog ynpasne-
Huem Arduino. — Pagwo, 2017, Ne 10,
c. 28—31.

O noaknovyennu seisoga XKH.

Buisog 5 (R/W) XKW 1602 (HG1) non-
XeH ObiTh COBANHEH C OOLLNM NMPOBOAOM,
a He ¢ suiBogom +5 B Arduino.

O pe3ancTopax aTTeHiaTopos.

Ha puc. 2 B cTaree HOMUHAaNL pesnc-
TOPOB A0/XHL OwbiTe: TRY, 1RI3 —
330 Om; 1R10, 1R14 — 75 0Mm; 1R1] —
270 Om; TR12 — 3 kOmM; 2R3, 2R7, 2RY,
2R13 — 56 Om; 2R4, 2R8, 2R10, 2R14 —
390 Om.

BEbIKOBCKWHA 10. Boccranosnenne
NpUHLKUNIMANLHOW cxembl npeobpa3so-
Barena Hanpsxenus "ASTRA" no
nevyaTHo#W nnate M ero PemMoHT. —
Pagwuo, 2017, Ne 11,¢c. 20—25; Ne 12,
c. 18—20.

Ha puwc. 11 v pwec. 16 nposoanHnk,
COEANRAIOLIMA Mexay co00i BbIBOLbI
pesuctopos R18, R19, konnekropos
TpanaucTopos Q3, Q4 v ncrokos Q1, Q2,
A0mKeH ObiTe COBAMHEH C OOLLMM NPOBO-
AOM. 2]



53 mEBPANA — AEHB ZAL
CambOopckuiit BaneHTuH lMOHUCOBUY —

Yyenopek-JsiereHaa

Jleonng lNMY3AHKOB (R7KA), r. Cum¢eponons, Kpsim

Kan otmevan feopruin Ynusny (LYSXE)
A8 ceBoen kdhure "Jlnctas crapein
"USSR CALLBOOK" (1925—1941)", na-
nawksoi so Jiseoee B 2006 r: "1927 r. —
HAYMHAKT OPraHu30BLIBATECH CRKLMM
kopoTtkiax Bond (CKB). CHavana 8 HuxHem
Hosropoge, 3arem — a Cuwmdeponone,
Tomcke n gpyrvx ropoaax ..."
Takum obpasom, Kpeim 8 2017 1
ornpasauosan 90-netne 3a-
POXOEHUA PAANONODUTENLEKO-
ro peuxeHns. Nepesimn pagno-
nioburenamn B Kpeimy Seini
1. E. Mypckun, K. A, Tepedtb-
ens, A. C. lNpokonewxo w  Ap.
Cekumn KOpoTKUX BOSMH OpraHu-
30BbIBANVCE B PASNNYHLIX TOPO-
nax Kpeima: Cumdeponone, Ce-
BacTonone, ‘DEOQOCHM. ﬂf‘l'le.
W3 AoBoeHHBIX paguonobnte-
nen Kpsima B HacTosues epems
B Deosockn npoxwsaer Cam-
bopexuia Banewtud Ouoxnco-
BAY, O KUSHEHHOM MYTK KOTOPO-
ro xotenock Obl pacckasarb 8
ITON CTATHE.

Poguncs BaneHdrud QuoHwn-
cosud B 1924 1. B Deonocui,
YHWNCA B CpeaHen wkone, rae
OKOHMWN BOCEMb knaccosB. C
Hayanom Benukoih Orevectees-
HOW BOWHLI BMECTE C GeMbEeR
Bwin sBakyupoBaH B KpacHo-
Adpokii kpad, a 3atem 8 ba-
Tymu. B 1942 r, Bein npu3sad B
paasl  KpacHon Apmuam  wn
Hanpagneu Ha ppout. Cnyxwun 8
batanwoHe ces3n 31-i ctpen- S
KOBOW AWBWM3NK 22-T0 CTPENKO-

BOrD Kopnyca B coctasge Tlepeoro

Vepaunckoro gpouta. Ocewsio 1943

npurvman yyacrue 8 Gosx 3a Kpaim. Ha
Mbice Yyiuka No 3agaHnio KOMaHa0BaHus
npoHKkan ernybb TEPPATOPUKW Bpara Ha
PACCTORHWE A0 NeCHTH KWIOMETPOB OT
No3auLnN COBETCKUX BOWCK W No paavo-
CTAHUMY KOPPEKTUPOBAN OroHb COBET-
CKUX apTUNNEPUCTOR

3akoHumn oy Banewtud [uown-
COBWUY B 3BAHMK CTaplurb. HarpaxaeH
opaerom "KpacHon 3eesnwn”, megans-
My "3a Boeswie aacnyru”, "3a obopoHy
Kagkaza“, "3a Mobdeny Hap lepmadnen
Benukoiw OTteyecTBeHHOR soliHe'. Bep-
1946 . B SDeonocuio,

HYBILWMCEL B
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Cambopckui BaneHtuH JAHOHUCOBHY

co ceonmu QSL-kapToukamu, HaLM QHA.

B. A, CamBopcxuin noluen B AeBATHIR
knace BeYepHen WKonsk paboyen Mono-
AEXKM W ycTpouncA Ha paborty Ha yaen
CEfi3n B PDeoaoCHncKin MOpPCKOW TOP-
rogeiid nopt. Tak kak BanenTuH eweé ao
BOWHbLI YBNEKANCH PAANOTEXHWKOW, TO B
NOQPTY ero Cpasy HAZHA4YWK Ha nonx-

A 4
4

E-mail: mail@radio.ru

THHKA OTEHECTEA

HOCTE pPajnomMmexaduka, a nojgHee
paguoTexHinkd.

B 1954 r. B. Cambopckuit nocrynder 8
MOCKOBCKHIA SHERIETUYSCKUIN MHCTUTYT
v, B. M. Monotoea Ha 3aguHoe orge-
NEeHWe, KOTOPLIIR YCNeLiHo 3akadyreaer 8
1962 . Nocne okoH4aHua MHCTUTYTa Ba-
nexTuHa CamBopockoro HasHavamwt
Ha OOMKHOCTL pajuonHxedepa, a
nosgHee — HavalbHUKOM YHHB
CBA3M NOPTE.

Nyte B pagwo Banewtnd

»
——— CamBopeknil HaumHan ¢ yeneye-

o . HWS pasuoTexHukon v cbopkoit

NPOCTBIX PAAUONPUEMHUKOE NPHA-
Moro yeunewns. UHTtepecopance
TexHu4eckoin awTepatypon, no
TEM BpEMEeHaM WMEN XOpOowyin
Bubnuoteky no paguoTexuuke. B
30-e rogbl 8 CCCP Wapasanots
HECKONEKD NONYAAPHLIX W3AAHMA
ans paguonoburenen ¢ nybnnka-
UMHMIA  PASNINHHBEIX CXEM Pano-
NPUEMHUKCE W paglonepenarim-
KoB

He orpaHMyqvBasck CO3[aHW-
BM PASUONPUEMHMKOR, MONOMOA
pagnonnbuTents 3agyMeIBaeT Nno-
cTPpOWTL pagvonepenatyink. C
UENLI0 PeweHus 3TOoW 3ama4qu
Banextid JuoHMCcoBMY B Hayane
1941 r. Wanwcan nWMcbMO B
Mockay, B pegakuWio xKypHana
"Papnodpont”, ¢ npockbon no-
MOYb EMY B CO3AaHWN NODUTENL-
CKOro pagvonepepatyvka. B
mapte 1941 r. Banedtun [no-
HUCOBUY NORY4Un oTeer ua LleHr-
PanbHOW KOHCYNBTAUMKM NpW pe-
HOAaKuMKM  xypHana 3a  NOANWUCHID
H. B. Kagavckoro ¢ pa3absicHeHwem
nopsaka oopMmneHns paspeuiedns Ha
NOCTPONKY paguonepenartymka, rae
pPeKoMeHA0Banocs ANS Hakana BCTYNuTe
B CEKUMK KOPOTKWX BONH W NONYYUTH
NO3eIBHOW papnonabmogarena. He te-
PAA BPEMEHW Aapom, MONDAON panuo-
nobuTens BLINONHAET BCE PEKOMEHAA-




UMK 1 DykKBanbHO 33 HECKONLKO Ynpasnewwn BoeHHoro

[HEN [0 Havana BOMHLI NonyYaeT ua LEHTPAJIGHAR MMCBMEHHAS KOHCYIbTAUMS BPK ofiysenus LIC Ocoaswa-
LC Cowazaa Ocoasunaxuma CCCP wm NP pEARMUMK sypHana PAAVODPOHT! xuma CCCP no IV kare-
PCOCP yaocTOBEpEHWE KOPOTKO- e SRSLEHETD RS KR 1 ropwm”. Kop Mopae Ba-
BONHOBWMKa-HabBnoaaTens ¢ Nosble- _ nentun uonncosuy oc-
HbiM URS-5-7/KP. OTBET N3 DEAAK"  imwuse pustopsin, sipussins fla ar. | :ﬁp BauBan C  NOMOLLbIO
UMK KypHana W ynocToBepeHue .':‘»- () i -:"-_-ﬁ-_-. e ‘ i uHcTpykTopa Opus Tep-
KOPOTKOBONHOBUKa-Habnoparena | & w0 ;,;--1-«;,,,,_,,,_ mocecosa, paboraswero
BanenTH [WOHWCOBMY BepexHo | il i e | . .MHL_ML A g} TOT NepUoL PagucTom B
XxpaHuT y cebs Ao cux nop. = = €0A0CHIACKOM MOpMop-
B 1940 r. LlenTpansHbim CoBeTom © Veemewi sos. Gandepora Ty. Mony4eHHblE HABbLIKW
oboponroro ofuwectea Bein yupex- Pagpemerus HA TEpeNAYIINE Banms K npurogunucs BaneHTuHy
OEH 3Hadvok "KopoTtkosonHoswk Oco- © 1 B Npenopasatenbckon
aBnaxuma CCCP”, KOTOpbIM Harpax- Coasy wepes woriHe opreisd CBAsk MO PEXOWEH= fleqTenbHOCTW, KOMAA OH,
panuce paguonobutend 3a Beinon- Dcoapmune, H8XOAACH B Barymu pno
HEHWE HOPMATWBOE: S / o/ e npuaeiea B KpacHyw
— NPUEM Ha CyX 1 Nepeaava Ha Texme pexowermamuy CKB naoe mms mmpy sape=  ApMuu, BEN B MECTHOM
KIMO4Ye HECMbLICNIOBOrD TEKCTA CO CKO- 1 otnenervn Ocoasuaxmma
POCTBIO 50 3H./MUH; ¥ TREp OBMIRSIM B m'”‘”’,‘,"!"m'" ses KYDCbI DAANCTOB.
— Oonpeaengdie HencnpasHOCTH /lmmcgmm mﬁmvu XOPEI0 RY OteuectaeHHan BoOHA
NPYEMHO-NepealoLLen annapaTtypsl; i = npepeana MUPHOE yBne-
— NpaBuna CTaHLIMOHHO-3KCNINya- @aopEmY Huey Ha KB. YeHue paavonobutens-
TAUMOHHOW cnyxbbl paaucTa; cteom Banentuna Cam-
— 3HaHWe pPanuonlBuTeNLCKUX Bopckoro. [MpuobpeTeH-
KOAOB; s, Hosoynsra mefs W /RAzARCHIY Helll ONBIT B PaAMONIOBU-
— MpakTUHECKWE HaBblKW B MpO- TEeNLCTBE NOMOr BMY Ka-
BEAeHUN paauoobmeHa. YECTBEHMHO BHINOMHATH
dakTrieckn 310 Beinn Tpebosa- Orser B. []. Cambopckomy u3 xyprana "Pagnodponr”. Hoessie 3agadvm B ne-
HWA LNA BOBHHBIX DAAWCTOB, B KOTOPBIX PUOL BOBHHOW ChyxBsl

HALLA apMUS OCTPO Hyxdanace. 310 60 paseasaHHan dawnctekown fepmarmein. O Ha ¢ponTax Benukon OTevecTBEHHOW
O4EeHb BEXHO ONS MNOBbILWEHWS 0B0POHD-  UEHHOCTW PanuvomotWUTensil ONA HYXA  BOWHBIL

cnocoBHOCTY HAWeN CTPaHel, TAK Kak B HALUEW apMuu CBMOETENsCTBYET v ¢pasa Mo soaepawerHun 8 Geopocuio nocne
MUpE YXe Wna BTopas MWpPOBas BOWHA, B YAOCTOBepeHww: "3aperucTpuposad 8  8oiHol Banewtun CamBopckmia npopon-

JlloOuTeabCcKye paauoCTalum

"I'-"AJ.'JMO" — O CBHA3U

VAGCH —B. 1. CAMBOPCKHHA (I. EOACCHI)

B. JI. Cambopesuit Havax paGorath Ha  JOOUTENL- [Mepenatyug nNurawT ABa buOopavureas, Oman, 12w«
CHOM Tmepelnaiiiuie o aGpe 1947 roxa. [Mepeaar- wwit anonnoe Hanpaxenne nopanka 750 & n padoran-
nuk  YAGC® — 4-kackamuuit.  32gaiomull vedepatop Wil Ha ABYX KeroTpowax Ttina SU4, nuvaer mommmi
mepegatiuKa  cTAGUAH3NDOWAH  KBAapHeM M HMUET  K&CKam, BTopoil —wa xewoTpomax 5S4 nwraer aanaio-
B TO K& DPEMSt UNAauHOe NEPeKPHTHE N0 AWATA30Hy. UHE -TEHEpATOp H YABOHTEMM, [Mosbofusan MOMHOCTL
Dra- MOCTHRASTCH  NPUMENSHMOM HBYX lepeparopon: K MOWHOMY KAcKady noaydaeres nopaaka 40 er
KBapuesoro 1a NoCTORHHYK dactoty oxouo J 000 key Manunynaima mepenarivka  OCYNICCTBAACTCH  Kalnde-
W OTOPOTO, JLAHHHOUOANGI0TO TEHEPATOPA ¢ NJABHON  SAHAEM  HAM  J2/A0LIero  IeHEPATOPd, HJIH IKPAHHLK
HACTpoiikefl  Ba  CpeAKIOlD  kacToTy  oxono M) mey.  CRTOR MOILHOTO KaCKala.

B pesynsraTte CACKCHIA FTHX 12CTOT 3ajaiouuil rete- YAGCdD  patoraer wu  TenedounoMm.  MonyasTton —
patop aft ook yeToiumpyio wactotry mopas-  -xackasnwii, ITepane msa kackana — na mamnax 65Q7,
ka 35600 iy, KOTODAR WMOMKET MBMEHATHCA B Upegengx zaTeM Hiaer dasounneprep wa samne 6H7, u 5 oxe-
JOGHTEALC KOG AHANGSoHA Oﬁu reHcpaTopa paﬁn':‘amr HedrHoM Kackaie NpHMentHhl JjaBe Jdasiibl b.ﬂﬁ. BKAH-

Ha naumax GJI6. vgHILie 00 ABYXTAKTHOW cxeme, MoayiAuur skpadnas,
ﬂ,aswe B HEpeEaaTInKe cHeayior ABa YABOHTEALHHX Ha nexomof xar_uan,
kackalza na aavnax 6716 ¢ smompuit Kackanl uwa JARYX Npueynux 1. Camboperore camopenuunil, 13-gamno-

aammax 807, exiodenpux Do gayxtaktuofi  exeme.  GWil  CYneprerenodnd o ABOiHM  ApeolpasoBasnes
Tpu palore na 40-werpoBom nuawasene propod I Knapurmm thrapTpor. TlpoMemyToitne YactoTh —
vasourens (20-merposuil)  paBoraer xak  yewsurean, 1416w 115 xew.

Mpr  pebore wna 10-werposom  nHamasone Mownd Aureuna YVAGCD camepuraHkas ¢ OIHOMPOROIHHM

KacKal TEPCKINQUACTCH Ha YABOCHUe, (maepom, paccuuTaisas Ha 20-meTpoBmit  AHanasou:
ona HpH TMOMONIM pene MepexaiovaeTes AN Ha nepe-
nany HaW Ha HpPHeM.

YAACD 3a ppema  cooell  pafoTit  ocyuiecTnHi
tenerpation cBase co acemu 16 coserckumn peenySiu-
KaMu H paCotan ¢ 75 pasaHUHEMH CTPASHAMM MHpa,
B tom uwneaer ¢ LU, PY, ZL, VI u ¢ panom apvrux
aanenux  cramumtt,. Teaedonow ow  pabGoran c© Gons-
uneHeTRoN enponeiickux erpan, a Tamxe c 4X (Mapanas)
v ¢ Mnawei.

Onucanue annaparypsi paguoctanymn UAGSF B xyprane "Paguno”, 1949, Ne 10.
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YaocroBepeHne KOpPOTKOBONMHOBHKE-
wabmogarens, 194171 r.

XaeT 3aHMMaTLCH Paayvo u NoNy4aer pas-
peleHue Ha NoCTPoKrKy nwbuTensckoro
pagnonepenatyuka. B 1947 r. nepepar-
yuk Bbin roTos. KoHcTpykuws annapara,
WCMNONB30BABLLEND Nepeaossie A0CTHUXE-
HUA TOro spemenu, Oeina nogpobHo onu-
caHa B xypHane "Pagwo”, 1949, Ne 10, Ha
c. 40. MNocne npoeepku paguonepenariun-
ka komwuccuen Kpeimckoro Ynpasnenws
CBA3W pagmocTaHuws Geina BBEEAeHa B
3KCNNyaTaumio.

BanextuH CambBopckwii Ha4an akTue-
HO paboTarte B adpupe 3akpennéHHbiv 2a
HUM noakieHeiM UABSF. Pabotan 8 ocHoB-
HOM Tenerpagom NPakTUHeCKW Ha BCex
nwobutensckux KB-auanasonax. 3a cpas-
HATENBEHO KODOTKHF‘I nepuyoa OH 3anonHun
C NecATOK TONCTLIX annaparHbiX XypHa-
nos. Mmen cBA3KM CO MHOrMMIK CTPaHaMi
MUpa BCex WeCTW KOHTUHEHTOB. YyacTeo-
BaN B HEKOTOPLIX COPEBHOBAHMAX, NPOBEN
CBA3M CO BCEMUW COO3HLIMK pecnybnvka-
MW M MHOTUMK o6nactamu CCCP. Ans
papuoceasein Banewtun CambBopckuii

B. [l. CambBopckuii, 1949 r.

UAESF n UAGSJ 3a paGoToi Ha pagwocTaHywn.

MCMONL30BaN PaanonNpPUEMHIK COBCTBEH-
HOW KOHCTPYKUMK. B nepuop yyébu 8
WHCTUTYTE 4acTo esnmn 8 Mockay, rae
MO3HAKOMWIICA C M3BECTHLIMKW B TO BPEeMS
pagnomobutenamn 0. H. Mposopos-
ckum  (UA3BAW), B. B. BocTpakosbiM
(UA3AM) v ap.

lMNocne pemobwnuaauwmu BaneHTtuHa
CamBopeckoro exerofHo npuakiBany Ha
TPEXMECAYHLIE BOEHHLIE cBopwl. B TOT
nepuoa NPU AAUTeNbEHbLIX KOMAHANMPOBKAX
enageney nobrMTensCKkon pagrmocTaHumn
06a3aH Bbin BpEMEHHO 3aKPLIBATL Paano-
cradumio. C yyétom aedpuunta BpeMeHn
Haa panuonoOUTENLCKON AEATENLHOCTEIO
Haeucna yrposa. MMoatomy, koraa emy
NPUCBOMAW OYEpPeaHOe 3BaHWe W Hanpa-
BUNW HA ANUTENbHBIR Nepuo Ha JanbHni
BocTtok, oH Hanucan 3assneHne B WHc-

NEKUWIO INEKTPOCEA3M 1 B 1952 . 3akpoin | -
CBOIO PaguocTaHuMio, a annaparypy ne- |

penan B KpbiMckuia obnactHol paano-
KNyD HA KOANEKTUBHYIO PaduoCTaHuuio,
rAe ero nepeaartyvk akcnayaruposancs e
TeYeHne ANMTensHoro nepuoga. Ceow
nepssLIe PaaMocsa3n Ha ATOM NepeaaTin-
ke 8 aexabpe 1956 r. Havan NPoOBOAWUTL W
asTopP 3TUX CTPOK.

11 oktabps 2014 r. crapeiwemy pa-
anomotutenio Kpbima ¢ AoBOEHHLIM CTa-
#*em B. [l. CamBopckomy vcnonHunocs
90 net. Mo atomy nosony 8 Peonocuia-
CKOM MOPCKOM nopTy, rae CamBopckuia
npopaboran 6Gonee nonyseka (56 ner),
COCTORNMCHL TOPXECTBa, Ha KOTOPbIX

APUCYTCTBOBANW PYKOBOAUTENW npef- |

NPUATHA, BETEPaHbI NOPTa W Paanoio-
Butensckaa obuwecTBeHHOCTL. Ha Top-
XecTeax aBy4anu noappasnedund u Gna-
rogapcTeeHHule cnosa wbunapy. Bce
BBICTYNAKUIWE OTMEYANW CKPOMHOCTb,
OT3LIBYMBOCTE M BeckopeicTe repos
AHA, 10Bunapy BLIW BPYYEHLl NaMATHLIC
noaapku u cyseHupel. OT MMEHW paavo-
mobutenein Kpbima yepes HavanbHWka
cnyxBui ceasun nopta Amutpuna WupuHa
(RMEBKD) wbunapy spyumnn No4éTHyO
rpamoty oT pykosoactea J[JOCAAD
Pecnybnukn Kpuim "3a secoMeiin sknaz 8
passuTne pagnomobutensctea 8 Kpuimy”
W KHWUIY OT aBTopa aToun cTaten "McTopus
paanonioBUTensCKOro ABWMAKEHWA W pa-
avocnopta 8 Kpeimy™, 8 KOTOpPOW OT-
Mevyanack ero akTueHas paﬁora no co3a-
AaHWIo annapaTypbl 408 KOANeKTUBHON
papnoctadumy Kpeimckoro paamoknyba.
Ha Bonpoc o© cekpeTe AONroNeTus
BaneHTnH [WOHMCOBUY CKPOMHO OTBE-
TAN, 4TO ANR 3TOro "HeobxonuMel ymMcT-
BEHHAS TPEHWPOBKE MO3ro8 W ¢gm3nde-
ckuii Tpya. H 3anHumanocs peibankon,
MOGMO NOABMXHLIA 0BPa3 Xu3Hu, npo-
BOXY BpEMS y MOPA 1 Ha CBEXEM BO3a4y-
xe. Bocniran asyx povepeit U oaHoro
BHyka. Mewsi Bcerga okpyxanu npexpac-
Hbie Apy3bsa”. CambiM 3akagpMHbIM U3
HWUX Gwin Maesen Bacwnoveswy lyneHko
(UABSJ) (1922—2010), TOXe paaunonto-
BuTens, C KOTOPLIM OH NPOBOAWA MHOTHE
Yacsl y paguocTaHumnm.

Baneutun OuoHncosud Cambopckuin
B cBow 93 roga nonoH Cun KW IHEpPruu,
NpOoACNXKaeT pPaaWOKOHCTPYKTOPCKYIO
AEeATEeNbHOCTE WU FOTOBUTCA TOPXeCT-
BEHHO BCTPeTUTL ovepegHoin [eHb
MNobenw B Benukoi OTeyecTBEHHOW
Bonne!

Kpenkoro 3gopoess Bam, goporo#n
Berepan! it
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HWS MW BO M3BeXaHne PasnnyHbIx HaBo-
A0K WU NOMEX NUTAT 0T OTASNLHOro WUC-
TO4YHMKA.

XapakrtepucTuku koHTakTos pene K1—
K17, katywek wHayktusHocT L1—LB u
koxneHcaropos C1—C8 aonxHel coot-
BETCTBOBATL NPEANONAraeMon MOLHOCTH
nepegarynka. OCcoGEHHO KPUTWYHO NPOo-
6UBHOR HanpaxXeHWe KOHAEHCATOPOB., Tak
KaK HaNpaxXeHWe Ha HWX 3aBNCuT OT BXOL-
HOTO CONPOTUBNEHWMA AHTEHHEI W MPwW
BONLUIOM 3HAYEHWN MNOCNEAHErD MOXET
CYLLECTBEHHO BO3PacT.

Tak xak aeTop He npeanonaran Noaeo-
AMTL K aHTeHHe MolHocTe Gonee 100 Br,
WCNonAL308aHb! pene P3C34 ncnonHeHns
PC4.542.370-01 ¢ pabo4um HanpsixeHu-
em katywkwn +27 B. Y1obel noHmanTts 06-
LUYIO NOTPEBNReMy0 MOLLHOCTL, 8 Takxe
yYMEHbLLUWTL NEPErpes, pene nuTawT Ha-
npaxednem +24 B, npu KOTOPOM OHW Ha-
[exHo cpabartsiBaoT. MCTOUHWK nuTaHua
nonmxeH GbITb PACCYNTaH HA TOK Harpyaku
He meHee 1 A.

YCTPOUCTBO cOrnacoBaHug
AHTEeHHbl C AUCTAHLWOHHbBIM
ynpaeseHmem OoT KoMnbioTepa

Oner FrOJIOBUHCKWWA (R7DD), r. Eiick KpacHogapckoro kpas

PaapabarsiBas 3T0 yCTPOWCTBO, aBTOP CTaBun nepen coboii 3ana-
4y cAenatb ero MakCHMMassHO NPOCTLIM, NMPUIro[HLIM A1 N3roToBne-
HUS B AOMAELIHUX YyCNMOBURAX. Tak Kak pacnonararbCsi OHO [OJIXHO
6b110 HENoCPeaCTBEHHO ¥ aHTEHHbI (MHaYe HEBO3MOXHO obecne4ynTs
xopowuii KCB B8 ¢pugepe), Heobxogumel 61N AUCTaHLUWOHHOE
ynpasneHne ¥ 3KOHOMUYHOCTS, He gonycKkarniwas 60nsWwnx aneKTpm-
YeckuX Harpy3oK Ha nogBogsuiuMe nutaHue nposoga. Yvcno atmnx
npoBofoB, B TOM 4ucrie UHOOPMAUMOHHLIX, CNefoBano CBEecTH K
MUHUMYMY. YCTPOHACTBO AO/MKHO ObiTe HAOEXHBIM U HEC/IOXKHLIM B
ucnons3oBanuu. Peaynstar aToi pa3paboTku onucaH B npeanarae-
MO# cTaTtse.

BTOMaTW4eckoe cornacosasue 6Owino

OTKNOHEeHO Ha NepBoM xe aTtane npo-
eKTupoBaHMa BBy HeobGxogawumon ans
HEro MoBLIWEeHHOW TOYHOCTW M3roToBae-
HWUA annapaTHol YacTh U CYLWEeCTBEHHOro
YCNOXHEHUs nporpammuoro ofec-
neyeHna. Tem Gonee, 4TO py4Hoe

cornacylolero ycrponctea. Ewé oamH
MIKC TaKOro PELIEHNA — 3KOHOMWA Apa-
rOLUEHHOro NpocTpaHcTea Ha pabouem
MecTe oneparopa. Ha HEm He HyXHO pas-
MEeLLETh HWK3KWX OONONHWTEeSIbHbIX YCT-

Ha puc. 2 naobpaxeHa cxema Gnoka
ynpasneHvn, pacnonaraemoro nobnuaoc-
TH OT COFNACYIOLEro yCTPOMCTBA, pask-
embl XP1 1 XS1 KOTOpOro COBAMHRAIOT CO-
OTBETCTBEHHO C pasbémamu XS1 u XP3
6noka. OBpatuTe BHMMaHWe,
4TO Kak Ha Bnoke, Tak U B CO-
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Hue 650 B. Konpencarop C2
COCTOMT M3 aHanoruyHoro
NOACTPOS4YHOr0 KOHAEHCAaTopa W rNoaxKio-
4EHHOTO emMy napannensHo KoHaeHcaTopa
KBW-1 émkocteio 12 nd. Potopel oboux
NOACTPOEYHLIX KOHAEHCATOPOB YCTaHOB-
NeHbl Ha MAaKCUMAankHylo emkoctb. Ecnu
WMEIOTCA NOAXOASWME NOCTOAHHLIE KOH-
AEHCATOPL!, 0T NPUMEHEHWA NOACTPOEN-
HbIX CNEAYeT OTKA3aThCH.
Koxpencaropm C9—C25, Gnokwpyio-
wme obmoTkn pene,

L1 ONTUMANLHOIO COrNacoBaHng
aHTeHHsl, ByneTt nepenaHa B ycT-
poncTBO yNpasneHws, KOTOpoe W ycTa-
HOBWUT B 3apaHee HalWaeHHbIe COCTOAHWA
pene, nepeknoyalowine KaTylkn 1 KoH-
AEHCATOPLI COMMACYIOLWEro yCTPoncTea.
Oaxe npu nepexone ¢ 0AHOro avana-
30Ha Ha AOPYroin O0CTaTroMHO LWENKHYTL
OOWH Pa3 MbillbK, 4TOBLI aHTeHHa Obina
nonHOCTLID cornacosada. lpuw atom Bo-
BCce He TpebyercAa skNio4aTth NepeaaTHnK,
4yTo HeobxoOoumo Ans ABTOMAaTWUYEeCKOro

poMCTe, MNOCKONBKY ANA  ynpasneHws
aHTEHHOW NOCTATO4HO KOMNBIOTEPa.
CoBcreeHHo cornacylouiee ycTponeT-
BO BBINOMAHEHO MO Tpaauuwondon [-o6-
pasHoi cxeme, u306paxeHHon Ha puc. 1,
N HAKAKWX OCOBEHHOCTEW HEe umeer.
EQMHCTBEHHOE, Ha YTO cnenyet obpatvTs
BHUMAaHWe, — BEICOKOYACTOTHLIE Lenn u
Uenu ynpasnexHns pene anexkTpuyHeckn He
ceAsaHbl. O6MmoTkKM pene u 610K ynpaene-

XKW1 xwz P
cOrnacosaHue Bcerfa HamHOro “Mepeaarnk’ - "AnTenna’ FNACYIOLIEM YCTPOACTBE NpU-
TO4HEee. MMeHHO No3TOMY CyLIecT- —— MEHEHLI padkémbl DB-9 pas-
YT MHOTO "(hupmenHbix” mope- XP1 T HOro Tuna. 3To He No3sonaeT
Nein cornacymiunx ycTponcTs ¢ DB)QM - K171 NepenyTaTb ux NPW CoBavHe-
PyYyHOW noacTponkow. Ho takve c1 HUK.

YCTPOWCTBA HEBO3MOXHO Nubo 3a- a2l 2 MeyatHas nnata corna-
TPYAHWTENbHO PAcNONOXWTh He- g; ;E t; g.?s '-‘F"H CYIOLIEro YCTPOACTBA pa3me-
MOCPEACTEEHHO Y AHTEHHBI. c3d3ll 3 I ) C5 0 e pamu 270x160 Mm 1306pa-
B utore 6bin0 pewieHo corna- > I+« | ca1o0 L4004 MKTH *eHa Ha puc. 3, a pacnono-
cyloliee yeTponcTeo u Gnok yn-  C4&AA |1 - * | 5200 L5 0.8 mklH KEHWE AETANEA Ha Hell — Ha
| K81 C8 | CB400 L5 1,6 milH
PABNeHns UM YCTaHOBWTL B HEMo- 5l 5 - &7 800 7315 mara puc. 4. Tlnaty penadT u3
® CPEeACTBEHHOW 6MM30CTM OT aH- 2 } T C8 1600 864 M GONLIMPOBAHHOTO ¢ OAHOM
p TeHHbI, 8 KOMaHObl NePeK/YeHns ce Bl 8 I CTOPOHBI CTEKNOTEKCTONUTA
. KaTylex MHAYKTUBHOCTW W KOH- N TonuuHow 2...3 MM, KoHaeH-
: [EeHCaTopos NoAasaTbk C KOMIMLIO- c7 <7 Z catop C3 — cmopaxoi CIM-3.
. Tepa, KOTOPLIM ynpasnser onepa- sl 8 Konpencatopsl C4—C8 06-
2 TOp. MamsaTs kKomnbloTepa crnocob- €8 ['_'—'_'_'_' PA30BaHbl rpynnaMyv No asa
. Ha XPaHWTL BCE MapameTpl Ha- ., o /9 ! j_ | WK YeTbipe CAIOAAHBLIX KOH-
. CTPOWKM KaXOO0M aHTeHHb! (ecnm N | K1 zk Vﬁ%‘:A %%l nexcaropa KCO-2I, coean-
: OHa He oaHa) Ha Bonbuwoe Yucno AS1 ! Ko T‘ | HEHHLIX NApPannenbHo wWiu
. PA3HBLIX 4ACTOT. DE-gF 1 2 NOCNEAOBATEILHO AN NONy-
: MpeagsaputensHoe cornacosa- L1 > TR VDZ CIO __:‘|_4. HEHWA HYXHOW emkocTi. Mo-
. HUE GHTEHHBI Ha HYXHBIX 4ACTOTax Nl 2 %:E K3 VDI T e cafoyHbLIE MEecTa ANA KOH-
. KaX10ro AManasoHa ¢ romoulbl d -_-%4%-.5_3_55 ___.:l:‘ [EHCATOPOB, BXOARLUMX B CO-
> nNpeanaraemoro ycTPOWCTBA Bbli- L3 a2 — R R '_‘: CTas rpynn, 0TME4eHs! WX No-
. nonHalT no nokasanwuwam KCB- 4 ————miw'—m———:l \ IUUMOHHBIMK 0Bo3Ha4YeHnnA-
= MeTpa TpaHCMBepa, 3aHOCH Han- L4 >"J] I KB VDB.CI6 L MU C COOTBETCTBYIOWMM (0T
. NeHHbe koMbBuHauun napameTpos Ls\all s 5 T TTEB VDS CTT T T4 OAHOrO A0 HeTLIPEX) YUCNoM
- B NamaTe komneloTepa. Korpa ata 7 LT Rio, VD10, Cc18 4 anocTtpogos. HomuHanbHoe
e MPOUEeAYPa BLINONHEHA, AOCTATOY- | g >6 8 tﬁh_-ﬂﬁh%;mcw _:I:: HANPSXEHWe BCEX aTWUX KOH-
. HO NPW CMEHE YacTOThl CoODLINTL Szl - “RTAVOTI T4 nexcatopos — 500 B.
g nporpaMme KOMnoiloTepa eeé Ho- L7 > g t"—'m‘vﬁﬂ: 'j:, Konpercatop C1 — noa-
% BOe, 3aMKCUPOBAHHOE B NamaTu L >ﬁ [ T T UK :vm:_,f‘za,::: L crpoedHuit 1KNBM-6 ¢ Boa-
. 3HayeHve, TouHee, BbibpaTe Aua- ‘—%1 ﬂi— K16, VD16, C24 1—_« AYWHLIM AW3NEKTPUKOM Mak-
s Na3oH W ero y4actok (nopawana-  ag HE __KI7.VD17,C%5 CUMAaNLHOK EMKOCTBIO 12 NMD
. 3oH). Mudpopmaums, Heobxoanmas PH(./:, 1 Ha HOMWHaNbHOE Hanpsxe-
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Katywka HMHAYKTHBHOCTD, Yucno fjoson Awvamerp AnameTp onpasKu Wiar (anwHa) Yucno
MKTH BWTKOB npoBoAa, MM (kapxaca), mm HAMOTHH, MM cnoés
L1 0,05 2 MNocepebp. E 25 2 1
L2 0.1 a Nocepebp. 2 15 1.5 1
13 0,2 6 Nocepebp. 2 15 1 1
L4 0,4 6 Nocepebp 2 25 1,5 1
LS 0,8 10 Nocepebp. 2 25 1 1
L6 1,6 14 nae-2 14 20 0 1
L7 32 18 nas-2 12 {20) (15} 2
L8 6,4 26 nap-2 12 (20) (21} 2

Bmecte ¢ auopammn VO1—VD17 onn npu-
nasHe HENOCPeACTBEHHO K BLiBOOAM
0BMOTOK CoOTBETCTBYIOLMX pene. Juoasl
KO521A moxHo 3amennTe Ha KO521B,
L0220A, 02206 w aHanorvyHele no aony-
CTUMOMY MPAMOMY TOky W oBpaTHOMY
HANPSHKEHMIO.

Ouwoas VD1—VD17 noaasnaioT Bbl-
Bpockl HanpsxeHWs Ha oGmoTkax pene
npwv 1x kommyTauun. Kongencarops C9—
C25 npepoTepawaloT noxHeie cpabartbi-
BaHWA Pene Nof Bo3NencTBMem MOWHOro

3NeKTPOMAarHuTHoOro nons. Npu xopowen
3IKPAHWPOBKE YCTPOWCTBA 9TW KOHAEHCA-
TOPLI YCTAHABNWBATE HEe 0BA3ATENLHO, HO
BCE XE O4eHbL XenarenkHo.

HamoTo4HbIE OaHHbLIE KaTYLIeK WHAOYK-
TuBHocTU L1—L8 npuesenets 8 Tabnuue.
Karywkn L1—L6 — BeckapkacHule, L7 n
L8 HamoTaHbl BUTOK K BUTKY B iBA CHOS HA
OTpe3kax NonuMcTUPONoBON TPYOLl BHeLl -
HUM guameTpom 20 mm. MNocne moHTaxa
HAa MEeYaTHYI Mnaty MHAYKTUBHOCTL BCEX
KaTywek xenarensHo NposepwuTh (asTop

nons3oBanca nana 3aroro npubopom
LC100-A [1]) u npu HeoBxoaMMOCTH No-
AOrHATL 88, CXUMAnA W PasaBUran BUTKM.
OcHosa 6noka ynpasneHns — MUKPO-
kKoHTponnep DD1 ATmegaB8535-16PU.
YacToTa KBapuesoro peacHaropa ZQ1
poibpada pasHoi 11,0592 My, 4Tobwl
obecneynts CTaHAApPTHYK CKOPOCThL OB-
MeHa MHGOoPMAUMEN C KOMNLITEPOM No
rnocneaosatensHoOMy nHtTepdgeicy. K paan-
emy XP2 Ha Bpems 3arpyaku nporpam-
Mbl B MWKPOKOHTPONNEP NOAKNHOY30T
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Puc. 3

nporpammarop. MNockonsky B npunarae-
MOM K CTaTtee 3arpy3oqHoM aane
HATunerAsm.hex KOHGUrypauus MUKpo-
KOHTPONnepa He ykasaHa, e€ HyXHO 3a-
AaTk BPYYHYIO B COOTBETCTBUM C puc. 5
YHTMTE, 4TD OTMEHEHHbLIE TdM paspab!
HE [0/XHbI DuITh 3aNpPOrpaMmUpoBaHb
(MMeTs 3HaqveHune 1).

AOna kommyTaumn oBMOTOK pacnono-
KEHHBIX B COrnacyioulem YCTPoicTee
pene npumeHeHbl MOLLHBIE TPaH3WCTOPb!
KTD1937 ctpyktypkl n-p-n. BMecTo Hux
MOXHO MCNONL30BaThL APYrue KpemHue-
Bble TPaH3nCTOPLl TOW Xe CTPYKTYPbl ©
OONYCTUMBIMWA NOCTORHHBIM TOKOM KO-
nektopa Gonee 200 MA M HanpsxeHnem
KONnekrop—amutrep He mexee 50 B.
Hanpumep, cepuu KT972.

Bnok ynpasneHus n NOAKNIOYEHHLIE K
ero passwémam XS1 1 XP3 pene nuraotes
OT YNOMAHYTOrO BhiLLIE UCTOYHWKA NOCTO-

AHHOrO HanpaxeHna 24 B, kotopwiil noa-
KOYA0T K KOHTaKTam 3 (+) n 4 (-) pa3s-
éma XP1. Hanpsokenue 5 B ana nutadus
mukpokoHTponnepa DD1 nonyyeno us
24 B ¢ NOMOLUBI0 MOAYNS perynupyemoro
NOHWXADLLETD MMMTYNBCHOTO CTabnNnan-
poeaHHOro npeobpasoBaTens Hanpsixe-
Hua U1, 8eINONHEHHOrO Ha MUKPOCXEME
LM2596 [2].

MapameTpsl 3TOro uanenus, npuobpe-
TEHHOID B MHTEPHET-MAarasvHe, cnenyio-
wme:

BxogHoe HanpaxeHue, B
BuixogHoe Hanpsaxexue (pe-

rynupyemoe), B

MakcumansHbIiA TOK Harpys-

Kaxpnan obmoTtka asyxoOMOTOYHOro
nomexonogasnsiowero gpoccenst L1
AOMKHA WMETh MHAYKTUBHOCTb HE MEHEEe

1 mlMH. Mhaeroe, 4Tobel kx cobeteeHHan -
EMKOCTE BblNa MUHUManNLHOR, Pe3ncTopsl
R2—R19 orpaHuM4nBalT TOK Harpyasku
BbLIXOAOB MUKpPOKOHTROAnepa. [Aduoas
VD1—VD18 3alMuiaioT 371 BeiX0ALl OT
MOBLILLEHHOIO HANPAXEHWA B CNyvae Npo-
6o TpauaucTopos VT1—VT18. Hekoro-
Poie U3 AMoA0E. B Npouecce akcnnyarauymmn
BLIiNN 3aMeHEHLI ceertoguogamun cepun
KWUMMO-1B pasnuqHoro LBeTta CBeHeHus.
Monyuunock oueHs yaobHo — cpasy Bua-
HO, HAa OBMOTKW Kakux pene nofaHo
HanpsxeHue.,

WUudopmaumonHsi curHan TXD c©
COM-nopTa komnsioTepa (nocnenosa-
TENEHOCTL NepepasaemMblx nocneposa-
TensHelM KOAOM DaiToB) NOCTYNaeT Ha
KOHTAKT 1 passéma XP1 w panee uyepes
¢puneTp L1C5 Ha mopyne U2 ¢ yctauos-
NEeHHORA B HEM CO CTaHAAPTHLIM ODpamne-
Huem mMukpocxemon MAX232 — npeobpa-




30BaTeneM GUInYeckux YpPoBHER curHa-
noe uHTepodeinca RS-232 8 coBMecTUMBIe
G NOTUHECKMMKM YPOBHAMKW MUKPOKOHT-
ponnepa. Mpn HeobxoAMMOCTW Takow
MOAYIL MOXHO CoOBpaTte Ha MUKpOCxXeme
MAX232 unn 0QHOM M3 €€ MHOrOYUCNEH-
HbIX 8Hanoros No TUNOBOW Cxeme, npuee-
AéHHOM, Hanpumep, 8 [3]. C swixona npe-
obpa3osartens CMrHan NPMxoauT Ha BXOA
RXD mukpokoHTponnepa DD1.

Ecnu pacctosHvwe OT KOMnMsioTepa no
MecCTa, rae ycraHosneH Bnok ynpasnexus,
He npesiwaer 15 m, moayns U2 MoxHO
WCKNHO4NTE, coeguHue Bnok ynpasnexns ¢
pasvémom USB komnbioTepa Yepes npe-
obpa3osartens wHTepdeinca RS-232 B
USB, Hanpumep, Ha mukpocxeme PL2303.
Mpu Gonbliem pacCTORHWW ANA Ny4wwen
NOMEX03aALUMILEHHOCTH NPEANoNTUTeNb-
HEEe BCE-Taku WCNONbL30BaTh CBA3L yepea
COM-nopr.

MukpokouTponnep DD1, nony4us ko-
M&Hﬂ.y OT KOMNeOTEPA, yCTaHasnweaert
Ha Beixofax ceovx noptos B u C kombu-
HALWIO NOrMYecKnX YPOBHEN, HYXHYIO Ans
BKIIIDYEHWA 3a[aHHLIX KOMaHODA pene
K2—K17. Buixon PD7 ynpasnser pene
K1, nogknio4aolmm KoHaeHcaTopsl co-
rMacyoWero yCcTPoOWcTBa K ero BxoAy
(pasweémy XW1) unun k Bbixoay (pasnémy
Xw2

Boixon PD6 ¢ nomoLLe0 TpaH3ucTopa
VT18 moxeT ynpasnare ewe oaHum pene,
Ha3HaYeHne KOTOpOoro e orosopero. B
MOEM CNyyae OHO BKIIIOHEET M BuIKNOHaeT
seHTUNATOP, oBaysaowmin pene. Bo epe-
MS 3KCMNYaTauuy BeISCHWIOCh, YTO pene
P3C34, xoTA 1 paccYyvTaHHbIg, COTNAcHO
NOKyMeHTauuW, Ha Hanpsxexwe 27 B,
DOBONBHO CUMALHO HArpesanTCs, gaxe
paBoTtan o7 HanpsxeHua 24 B. Jletom,
KOraa Temneparypa Bo3ayxa 8 MecTe yc-

TAHOBKW COrNAcyioLero yCTponcTea foc-
turaeT 45...50 “C, 0bays o4eHb kcTati,

HanpsxeHne nuTaHwa n ynpasnaowme
KOMaHAbl KOMNblOTEpPa noCTynawmT Ha
GNoK YNPaeneHns no ABYXMNPOBOAHOMY
MUKpOhoHHOMY Kabenio 8 aKpaHupyo-
el onnNérke, OCHALIEHHOMY PazkEMOM
2EGDKS5.08 — oTeeTHOW 4acTbio padkéma
XP1 (2EGDS5.08). Onnérka — MuHyc nuTa-
HWS, OAUH NMPOBOA — €ro Mc, BTOPOR —
WHOOPMAUNOHHLIA curHan TXD ot kom-
nLoTEpa.

BHewHwit BUA, COMmMacyowero yeTpon-
cTBa W BNOKa ynpasneHns nokasad coor-
BETCTEEHHO Ha puc. 6 v puc. 7.

OKHO KOMNBLIOTEPHOW NpOrpammebl
HATuner, paspaboraHHoi ana ynpasne-
HWA ONUCEHHBLIM COMNACYIOLWM YCTPOWCT-
BOM, NOKa3aHo Ha puc. 8. B sepxHei ero
4acTW HaxOAATCA ABa PAAA NO BOCEMb 3K-
PaHHLIX KHOMOK, KaxAaa W3 KOTOPbIX

BENO4YAET W BbiKMOYaeT COOTBETCTBYIO- ;

WKW KOHOAEHCATOP WKW KaTylky corna-
cylowlen Lenw. Tekyllee COCTORHUE KHOM-
kW oToGpaxaeTca eavHuUen (anemexT
NOAKAIOMEH) MW HYNEM (INEMEHT OTKNIO-
4EH) HA e€ MNOBEPXHOCTW, KPOME TOro,
KHOMKW, B 3aBMCMMOCTW OT COCTORHWA,
pasnu4aoTeA LBeTom doHa.

Crnesa OT Kax[i0ro paaa KHOMOK BuiBe-
LEeHbl AECATUYHBLIE 3HAYEHWA KOAOB, reHe-
pPUPYEMBIX NPOrpaMMoi U nepenasaembix
Gnoky ynpasneHws. KpaiiHum nesbim

KHONKam coOTBETCTaYIOT CaMbie ManeHb- o

KMe MPUPAaLLEHUA CYMMapPHOA EMKOCTK
WM MHAYKTUBHOCTH, @ CAMBLIM NPaskiM —
cambie Bonbluve. 3HaYEeHWA CYyMMapHOR

€MKOCTW W MHOYKTMBHOCTY OoToOpaxaloT- |

CH B NONAX CNPaea OT 3KPaHHBIX KHOMOK
"C="1"L=" B YACNEHHOM BMAE K 3aTEMHe-
HWEM 4acTu NOAA, NPONOPUMOHANEHOW
oToBpaxagMomMy napamMeTpy.

EMKOCTL W MHAYKTUBHOCTE MOMHO
V3MEHATL HE TONBKO ONWCAHHBIMW KHOIM-
Kamu, HO 1 NepemMeLLian Mblllibio rpaHALbl
TEMHOW U CBETNOW 30H B COOTBETCTBYIO-
Winx NONAxX MK HAXUMES Ha IKpaHHbie
KHOMKKW C OBOWHLIMK CTpenkamiu. MoxHo
HEMNOCPEACTBEHHO BBOAWTL AECATHYHLIE
3Ha4YeHMA NapameTpoB B MUKPOreHpu w
nukodapanax (ecnu OHW M3BECTHLI) B
cooTaeTcTRytowme nons. Beeps uwcno,
CneayeT HaxaTbe HA 3KPEHHYID KHOMKY
"C="wvnu "L=". 370 cpa3y npyvBeaéT KHon-
K1 EKI‘IIO'-IEHHH/BHKJ‘HOHEHIAH anemedTos B
HYAXHBIE COCTORHWSA W NEepeMecTiT rpaHn-
Ubl CBETNLIX U TEMHBLIX 30H B COOTBETCT-
BYIOLLMX NONAX,

Mamate 3HaueHWin NapaMmerpoB corna-
coBaHua B nporpaMme HATuner cocrtout
13 Tpéx 6aHkoB. B Kaxaom 13 HUX, yenos-
HO OTHOCALUEMCH K OHOW N3 NMEIOWNMXCH
AHTEHH (MNK K OfIHOA 1 TOW Xe aHTeHHe,
paboTalowen B PadHbix YCNOBUAX, Hanpu-
Mep, 3UMOI W NeToM), NPenycMoTpeHb!
AYENKW NaMAaT ANa NATW NOAAMANA30HOB
Kax[0M W3 Oecaty auanasoHos. Beero
3x10x5=150 wecTHaguaTMpaspaaHLIX A4e-
eK namaTW. Kak noxkasana npakTuka, atoro
Bonee Yem aoctatoyHo. Mpw Heobxoow-
MOCTW MOXHO 3amenuTs dpann conf.cfg, B
nanke ¢ NporpaMmoii, ApyrM (Npeasapu-
TENbLHO COXPAHMB CTapbi Noa apyrum
vmenem, Hanpumep conf_1.cfg) » sanon-
HUTE B HEM eié 150 ayeek. ITO MOXHO
nenate HeogHokpatHo. OrpaHvueHve B
150 aueex oBycnosneHo, npexae BCEro,
yAoBCTBOM NOML3IOBAHWA MPOrpPaMMoi, a
HE HEAOCTATKOM CBDﬁOﬂHOI?I namaTn.
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Mpw seiBope moboro Ananasoxa 1 nogananaso-
Ha KOAbl BMKOCTM ¥ WHAYKTMBHOCTW U3 BbIDpaHHOM
AYekY NPOrpaMma HemeaneHHo nepeaasT B HNoK
ynpasneHus,

Yrobbl 3anMcaTe HOBbIE 3HAYeHWsl, HeobxoanMo
BLINONHUTL CReaylowee:

— BbIOpParh HYXHBIA AManas3oH, NoAAMAanNasoH K
aHTEHHLIW BaHk;

— BKNIOYWE NEPEAATYMK U BRYHHYIO USMEHAR EM-
KOCTb U MHAYKTWBHOCTL, D0GUTLCA MuHMansHoro KCB;

— HaxaTtk Ha akpaHHyto kHonky SAVE, utobbl 3a-
NUCaTk HAMAEHHOE COCTOAHME B BLIBPAHHYIO AYENKY
namaTi.

Mocne 3T0r0 MOXHO NEpPexoanTs K Cornacosa-
HUIO GHTEHHELI HA CNeaYIoLLEen YacToTe.

JAuanaaoHsl menT 0603Ha4eHns, COOTRETCTBY-
owre paguoniobuTensckum, ogHako mobyio saqeliky
MOXHO MCNONL30BaTe Ang nwbOro AWanasoHa.
Hanpumep, B MOEM Chnydae naTv noaanana3cHos B
auanasoHe 160 meTpoB He xBartaeT, NMoaTomy A
HUCNONL3YD AONONHUTENbHbIE AYLHAKN NAMATH B ana-
nasode "[17 (AONONHWUTENLHOM).

Mpw esiBope aHTeHHOro GaHka 3 MUKPOKOHTPON-
nep DD1 Ha ceoém Beixoge PD6 dhopmupyeT Hanpsa-
xeHue + 5 B, otkpsiBan atum TpaHaucTtop VT18. Ha-
rPY3KOA ATOro TpaH3aucTopa MoxXer BbiTh, Hanpw-
Mep, pene, ANCTAaHUMOHHO NEPEKINYAIOLLEE aHTeH-
Hiel, Ho y mexs anTedHa oada, npy suibope HGavka 3
BK/IOYABTCA BEHTUAATOP 00AYBa pene.

Y1oOel Ha nporpeccBape oTobpaxanuce peans-
Hile aHavennsa L u C, HeobxoaMmo BEECTU camoe mMa-
NEHLKOE 3HaYeHue BMKOCTU U MHAYKTUBHOCTH, HaKae
HA 3KPAHHYIO KHOMKY, 0BO3HA4EHHYID MHOrOTO4UEM.
Mocne aToro HYKHO HAKATL HA IKPAHHYIO KHOMKY
Refresh nnsa 0BHOBNEHNS COCTORHWMA Nonei, otobpa-

| XaoWmX CyMMapHYI0 EMKOCTE M MHAYKTWBHOCTL. Kpo-

ME TOro, NPy HaXaTiu Ha aTy kHonky 8 COM-nopt kom-
nNbIOTEPa NPUHYOMTENEHO OTNPABNAKITCH AaHHLIE W3
Tekyilen adenku namsiti, COM-nopr, k koTOpoMy noa-
KIHO4EH BNOK yNPaBneHns CornacoBaHWeM, YKasblBaoT
8 COOTBETCTBYIOWEM none okHa. Ecnn BeiGpaHHbIn
nopT He CYLLECTBYET N 3aHAT APYroi NporpaMmmon,
TO 3arQN0BOK NONS ero Beibopa CTAHOBUTCH KPACHBLIM.

MevarHan nnarta 6noka ynpasneHns 1 cxema pas-
MELEHWA 3NeMEeHTOB Ha Hel u3obpaxeHsl Ha
pwvc. 9.
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CTPYKUMS NOAYHUNAch O4eHb NPOCTOR B
W3roTOBNEHUM W O4eHs yaobHoR B
vucnons3osadvn. MepeoHayansHas Ha-
CTPOWKa Ha BCE OAWana3oHbl 3aHAna He
Bonuwe vaca, a nocnenyiowee Nenonb-
308aHMe nokazano, 470 cornacosadwne
MPOUCXOOUT O4eHb NPOCTO W NPEAENEHO
ObICTRO.

1. LC100-A — BeckbMma To4HLIA L/C-1u3me-
puiens. — URL: https://mysku.ru/blog/
china-stores/46768.html (24 12.17).

2. DC-DC npeobpasveartens LM2596. —
URL: http://catethysis.ru/Im2596_dc-dc_
converter/ (24.12.17).

3. MAX232x Dual EIA-232 Drivers/Recel-

symlink/ max232.pdf (24 12.17)

Or penakumwy. Paine NEYaTHLIX 1NAAT,
NPOTrDaMME MUKDOKOHTDONAEDAE M KOMILI0-
Tepa HaxonsTCcs no aagpecy ftp://ftp.
radio.ru/pub/2018/02/su.zip Ha Hawem
FTP-cepsepe
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puMmeHesne coemectHo ¢ Arduino

Uno yneTpa3sykoBoro patynka-
pansHoMepa HC-SR04 (pwe. 1) noasonu-
no peanvacBats YCTPOWCTBO, OnNUcaHne
KOHCTPYKLMWM KOTOROro MNpUBOAWTCH pa-
nee. HC-SR04 — oawnH 13 camelx pacnpo-
CTPAHBHHbLIX W AOCTYNHBIX AATYUKOB, OH
NO3BONRET UBMEPHTE PACCTOSHUE 10 00b-
2KTa 8 WHTepsane or 2 po
400 cm. B npeasaraemon
KOHCTRYELUWMA C 8ro NOMOLLBIO
Byaer NpoBoAMTLCH MaMepe-
HWE PACCTONHWUS OT CBRTUNb-
HUKA 00 najonu. Adarauk
nmeet Hebonuwmwe rabaputil
M NpocToM  wHTEpdenc.
BHewHwA Bug ceetuibHnKA
nokasax Ha puc. 2. Mamenns
PACCTOSHUE MEXAY NAN0HBLIO
W GCBETHUNLHWEOM 0T 5 [0
45 oM, MOXHO NepexknYaTs
LBBT CBEMBHWS WKW BBIKIHO-
4uTL ero coscem. B npo-
rpamMme-cKkeT4He 3aN0XeHb
N¥aTh BapwaHTos paboTe cee-

. MAMUHYEB, n. uJaranoso CMone;cxoﬁ obn.

B 5

TUNbHWKA: Benwiih caeT, BeiKiYeHO, kpac-
HEIFA, 3enéusin 1 cuHui. Mamendne npo-
rpamMmMy, 4MCNo BapraHToB MOXHO chae-
nare Bonsuie.

Cxema yCcTpoucTea nokazana Ha pue. 3.
Oarynk HC-SR04 wmeeT 4eToipe BbIBOOE.
Oea w3 hux Ve n Gnd — ans nopauun
nutaxus, a aea Trig n Echo — undgposbie

BXOL W BLIXOL coOTBETCTBEHHO. [ng npo-
BEASHWS MAMEPEHWUA DACCTORHUS HA BXOA
Trig HeobxoAMMO NOAATE JANYCKALWMA
WMMOYNLC ANWTENBHOCTED okono 10 MkC.
Mo cnagy wMnyneca AaTuuk Manyvaer 8
NPoeTPaHCTBO nNepen cobon nasky yner-
PAa3sBYKOBLIX CUrHanoB 4acTotoin 40 klu,
Mocne npuéma OTPAXEHHOrO CUrHang Ha
pwixope Echo dopmupyeTca
AMAYNLE, ANUTENBHOCTL KOTO-
POro NPONOpLMOHansHa pac-
CTORHMIO A0 00beKTa, OT KOTo-
poro otpaswica curnan. Cne-
OVIOWWIA  3anyckanini 1umM-
NYyNneLE PEeKoOMEHAYETESH NoMda-
BaTh HE paHee YemM 4Yepes
50 Me, 41O GBA3AHO CO Bpeme-
HeEM 06paboTkn nNepsoro Mm-
nynbca. Baaumopehcieylor ©
BXOAOM W BbIXOAOM AATHMKA
ABa swBoga nnatel Arduino
Uno — eeiBoa B — kak Beixom n
BoiBOA 9 — kak sxon. Ha-
npsxeHue rNUTaHa Ha CBeTo-
owoast EL1—EL3 noctynaer
yepea rtpadHancropesl VT1—
VT3. Normueckue ypoeHn ona
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ynpaenedns Tpaxauctopamu cdopMmupy-
oTcs Ha Beixopax 10, 11, 12 nnatw
Arduino Uno.

Nanee o pabote nporpammel. B ocHoB-
HOW 4YacTu peannioBaHsl onepaunn, Kax-
asie 100 Mc yCTPOIRCTBO WaMepser pac-
CTOAHWE A0 Mpennonaraemoro nonoxe-
HWA NafoHy, NEPEBOAWT €ro B CaHTUMET-
Pbl, CPaBHMBAET C FPaHWYHLIMK 3Haye-
HUAMW 1 NPUHWUMEET pelueHue No BKO-
4YEeHWIO COOTBETCTBYIOLMX CBETOANON0B
(kpucTannoe ceetoguogos). KomaHgsl
digitalWrite(trigPin, HIGH); delayMicro
seconds(15); w digitalWrite(trigPin,
LOW); dopMupyioT 3anyCKaloinin um-
nynec ana patyuka Al. Mo komawpe
pulsein() MukpokoHTpOnnep vamepner
ANUTENLHOCTL CWUrHana Ha yka3auHOoM
Bxone Ans pasHeix yposHei (HIGH wnn
LOW). Hanpumep, ecnu 3anaHo CYMTLIBA-
Hue coctoaHus HIGH , MukpokoHTponnep
OXMOAET, NOKa Ha yKa3aHHOM BXxoae He
noABWUTCA BLICOKWI yposeds (HIGH). Mpu
ero nosIBNeHnM BKNIDYEeTCH CHETYMK-Tan-
Mep, KOTopbiA Byaer ocTtaHoBneH, Korna
YPOBEHBE CUrHANa CMEHWUTCHA Ha HW3KWIA
(LOW). Miamepetve npovu3BoauTcs B MUK-
pocekynnax. @ynkuma pulseln() nmeer

TPWU aprymeHTa. HamMeHOoBaHue wnu Ho-
MEep BbIBOAA, TWN OXWOAEMOro CurHana,
ANUTENBHOCTE OXWAAHWA CurHana (no
ymonuaHuio 1000 mc). Takum 06paz3om, ko-
maHaa x=pulseln(echoPin, HIGH,4000);
O3HauaeTt cneayollee: U3MEpPeHWe anu-
TENLHOCTW CHUrHana (nepemexHas x) ¢
BLICOKMM ypOBHEM Ha Boigoge echoPin
(BLIBOL HOMEP 9) ¥ NPUCBOEHKE NepemMeH-
HOWM X 3HaueHus 0, ecnn CUrHan He BepHyn-
cA B TeseHme 4 mc. Komanpa x1 = x / 58;
nepesoanT M3MepeHHoe 3HaYeHue [nu-
TENBHOCTHU B CGHTUMETDRI. KDMBHA!:I, Ha-
YuHawwmecs ¢ ycnosua if(), npovasoasT
BKMIOYEHWE CBETOAWOAOR B 3aBMCMMOCTU
OT paccTosHWA N0 naaoHu. Hanpumep,
komanpHaa ctpoka if(x1<=558&x1>=45)
{digitalWrite(10, HIGH);digitalWrite(11,
HIGH);digitalWrite(12, HIGH);} TpakTy-
eT7Cs TaK: ecnu PaccToAHue A0 NafoHW
OonbLwe UK pasHo 45 cM, HO MeHbLLLE MNK
paeHo 55 CM, BKNIOHAKOTCA BCE CBETOANO-
Abl A0 BbINOHEHWA HOBOrO YCNOBKMA.
Janee 0 KOHCTPYKUMWM CBETUNbHWMKE.
Eé ocHoBa — nnacTmaccoean Gadka oT
rena, Caetoamoapsl, 4aTHUK W KHOMOYHBLIN
BbIKNO4YaTENb YCTAHOBNEHBI HA KPbILLKE
BaHkn. [ns 3TMX 3NEMEHTOB B KpPbILLKE

CeetoanonHbiit poHapsb

C aKKYMYNATOpPOM
Gonewio EMKOCTH

A. BYTOB, c. Kyp6a fipocnasckoii 06.1.

eBATL NeT Hasaj asTtop npuobpén

KOMMAKTHbIA CBETOONOAHBIA (OHapL
B anoMuHuesom kopnyce (puc. 1), B co-
CTas KOTOPOro BXOAAT AeBATL CEETOAWO-
noe 6enoro CeevYeHus, BIK/IO-
4aTens W KaccetTa-aepxarenks
ONA TPEX ranbBaHWHEcKux ane-
MEHTOB MK aKKyMyIATOPOB TU-
nopa3amepa AAA (LRO3). Wame-
PeHWA nokasanu, 4To Npu Ha-
npsxeHun nutadns 4,5 B cym-
MapHbIA TOK Yepe3 CEeToaMoab!
coctasun 0,7 A. HYepes HECKOML-
KO MUHYT paboTbl YeTLIpe CBeTO-
auopa neperopenn. B pesyns-
Ttare 3707 ¢oHapb Buin nepe-
fAenad B COOTBETCTBWW GO CXxe-
MOW, NoKasadHom Ha puc. 2. Ho
Npou3oLwWwno 2To He cpaay.
MepaoHaYankLHO B UENL NUTaHKA
ceeToamonoe BLinKn ycTaHoene-
Hbl TOKOOrpaHuyusawle pe-
aucTopel RB—R10, a camn GeabiMAHHbIE
CBETOOMOAL! C YKOPOYEHHLIMKW JIMH3AMMN
ObIIM 3aMeHeHbl CBEePXbLAPKUMMW CBe-
Toguopamin ARL-5113UWC-17cd, koto-
pbie CBETAT 3aMeTHO fAp4e WTaTHeix. B
Takom Buae doHape 3kcnayatuposancs
nesATb NeT. 3a ato epems Obiny 3ameHe-

Hbl TPW KOMMNEKTa WenoYHoix Gartapen,
CTOMMOCTb KOTOPEIX NPEBLICUNA CTOW-
mocTs doHapa, a ero obwas HapaboTka
HE NPEeBLICKNA ABYX 4acOoB, 4T0 O3aHA4aerT,

Puc. 1

410 Gonblan 4YacTe 3HEPriK NuTaloLLen
batapewn Owbina pacTpayeHa Ha camopas-
pag. Mpowno Hemano spemMeHu, npexae
yem Obinn paspaboTadbl PELeHWA, Kak
Pa3mMECTUTE B 3TOM KOMNAKTHOM doHape,
HE W3MEHAR ero BHEeLHWA Bu1n, OTHOCK-
TeneHo Gonewor Li-lon akkymynstop

BLICEEPNMBAKOT OTBEPCTUA COOTBETCTRY-
oLWXx AvameTpos. JlaTivk » cCBeToaMoaL!
KPenaT ¢ NOMOLLLIO TepMoknen. PeancTo-
Phl 1 TPAH3NCTOPLI MOHTUPYIOT Ha MakeT-
HOW TeTWHAaKCOBOW Nnare, KOTOPYK pas3-
MELLAIOT BHYTPY DaHkn.

MpumeHersl pesvcTtopsl MAT, C2-23,
TPaHancTopsl — nobbie MANOMOLUHLIE
CTRYKTYPEL N-p-n. CBeToanoasl — niobbie
ManoMoOLLHEIE TpexuseTHble © obwwmm
KaroaoMm Wnv O4HOUBETHLIE B KaXaom
KaHane, HO BaXHO, 4TODbLI nNapameTpol
napannensHo BKNIOYEHHBIX ceerToauoaos
BbiNM 0AMHAKOBLIMW, BoikniovaTens MoxeT
BbiTh NOGOro TMNa, ManoratapuTHbIiA. Ons
NUTAHWS CBETUNBHUKE MOXHO NPUMEHUTH
ceTeBol GNOK NWUTaHus, B TOM 4UCNe W
HecTabnNM3npoBaHHLIN  HaNPAXEHWeM
7...12 B v BbiX0AHbIM TOKOM A0 300 MA.

HanaxweaHue CBOAWTCS K KOPPEeKTWU-
POBKE NpOorpamMmel AJ1R YCTaHOBKY Xenae-
MOT0 PAcCTOAHWUA, NPY KOTOPOM NPOWUCXO-
AUT NepexknoYeHne pexmnmon.

Or pepakymn. (Mporpamma ang Arduing
Uno vaxoaumres no agpecy ftp://ftp.radio.ru/
pub/2018/02/svetn.zip Ha Hauem FiP-cep-
BEpS.

Tunopaamepa 18650 ¢ koHTponnepomM ero
3apagru.

JnA 3apaakn akkymynatopa K rHesny
XS1 (microUSB) noaknioualnT UCTOMHKK
MATAHMA C BbIXOAHLIM HAMPAXEHWEM
4,8...5,5 B. Noponper niodoe sapsaHoe
YCTPOMCTBO ANS MOBWNbHLIX YCTPOWCTS,
Pacc4YUTaHHOE Ha BLIXOAHOW TOK HE MEHEe
0,5 A. Yepea ToOKOOrpaHW4WTENBHLIE pe-
anctopsl R1—R6 v anon Wotkn VD1
HanpspKeHWe nocTynaeTr Ha KoHTpoanep
A1, ITOT KOHTPONNEP OTKNIOYAET akKymy-
natop G1 Npu QOCTUXKEHWW HAMNPRXEHUs
Ha HEM 4,34 B n cHnxennn venee 3,1 B.
Mpy NOAKNIDYEHHOM 3apPAAHOM
yctpoucTee Gnarogaps Hanm-
Ym0 uennw R7VD2 ceeTogumofsl
CBETAT OTHOCWTENLHO cnado,
WHDOPMUPYR O TOM, HTO Ha
rHeano XS1 nocrynaert Hanps-
XeHue nuTaHua. B MOMeHT -
OKOHYaHUs 3apaaKku akkymyns-
TOpa TOK Yepes KoHTponnep Al
npekpawaeTcs, HanpakeHne Ha
ero BHELHWX BLIBOAAX BO3pac-
TAeT, CBETOAMOAL! CTaHyT CcBe-
TWUTb HEMHOTO Rp4e.

Ha puc. 3 nokasaHo, kKak
BCE 3T0 yAanoch caenats. K
anEBpEHHhIM KOHTEKTHBIM ne-
nectkam akkymynsitopa cBoky
npunavealT nNpoeoga, nocne
4Ero akKymynaTop o6MaTbIBAIOT HECKONb-
KuMn cnosmm NMBX naonAaumoHHON NeHTLI.
3atem Ha Hero HaAEesalT NAOTHY Tep-
Moycaxueaemyio Tpybky, koTopan yxu-
MaeTca BLICTPLIMKU HEYACTEIMW ABUXE-
HUWsAM®W  Hag rasosoi ropenkon. Bcee
NONONHUTENBHBIE ASTANW, KPOME Pe3unc-



Topos R8—R10, 3akpennawT Ha 3T0W
TepMoycaxuesaemon Tpybke. [na kpen-
NIEHWA WCNONbL30BaHL! LWBEHHLIE HWTKM,
UWaHaKkpWUnaTHbliA M PE3WHOBLIK KNen,
YunTkiBaNTe, 4TO CUENIeHne unaHaxkpu-

TOM, 4TOOblI AKKYMYNATOP He LWatancs B
kopnyce ¢oxapa. Bce nokasaHHbie Ha
pUC. 3 peTany MOHTUPYIOT Tak, 4Tobbl He
BbING OCTPLIX Naek, cnocobHbLIX NPOTKHYTL
W3ONALMOHHYIO NEHTY.

CMOHTUPOBaHBI CBETOAMOAbL!, MPW 3TOM
NAKCOBOIA NeYaTHbIN NPOBOAHMK pa3ge-
Néx Ha Tpu cextopa. OcTankHbie peancTo-
pul — moboie mManorabapuTHble, KOHOEH-
catop — manoraGapwTHulii kepamuye-

. R1 R3 RS
@ XS1microUSB g5 gsg 0,56 EL1—EL9 ARL-5113UWC-17cd
DS ’ ’
N A1 DBT-2626 +I RB[I] RO [, muf,]
- B+ 10 10 10
01 == ol | D X N N N L L L A
75| ofofoofagogiogogo
- EL1] ELZ| EL3 EL4| ELS| ELS EL7| ELB| EL9
R2 R4 R6
056 056 0,56 = SA1
< <}
VD1
R7 300 VD2 1N4148
Puc. 2 MBRS140T3 = @

NaTHOro Knes ¢ maTepuanom Tepmoyca-
HUBAEMOW TPYBKW O4eHb MPOYHOe, YTO-
nubo nepeknewTs noBTopHO 6Ges eeé
noepexaeHwsa ByoerT NoYTH HEBO3MOXHO,
NO3TOMY HAHOCHTE Kiel TONbKO nocne
nonHoW npoeepky paboTocnocoBHOCTH
yCTpoWcTEa.

K rHeany XS'1 npunavsaoTt OONONHM-
TENLHLIM  MPOBONOYHBIA  AEpXaTens.
Mocne 4ero rHe3ao 3akpennanT HATKaMK
W NPONWUTLIBAIOT WX MO BCEIA OKPYKHOCTH
uwaHakpunaTHelM kneem. Pe3vHoBbIM
KfEeM B HECKONLKO CNOER 3TO rHesgo
CMAa3biBaKT B MECTE PAacnonoXeHwus ero
xoHTakTos. Mocne nposepku pabotocno-
coDHOCTM BCE MECTa Mnaikv NoKphiBaloT
UMaHaKPUNATHLIM KNeeM, 3aTeM BECb
nonyuuswnics Gpuket obmatsisanT MNBX
W3ONAUMOHHOW NEHTOoR C Takum pacye-

AnA 3apafakyu akkKymynaTopa HYXHO
OYAET OTBMHTUTL 3aHI0K KPbILIKY GOHaps
M HEMHOID BbITAHYTE BKKYMYNATOD HEPDYAY,
Kak noka3aHo Ha puc. 4. Ha atom ¢oTo
TaKXe NoKasaHsb! akKyMynaTop yKasaHHoro
TANA W cTaswas HeHyxHol GataperHas
Kaccera-nepxarensb, KOTODYK MOXHO
MCNONL30BaTh ANA APYrUX KOHCTPYKLMIA.
Y1066l aKkkyMyNSTOD PasMecTusIcA B KOp-
nyce ¢oHapA, NNacTMacCoBel pednex-
TOp ykopasmealoT Ha 6 MM, noatomy cee-
Topmoaw BynyT pacnonarartecst Gnuke K
3awmTHOMY cTekny. Beikmosarens n nnary
CO CBETOANONAMW COEMOWHAIOT C OCTanb-
HbIMU 3NEMEHTAMW OTPE3KaMK W30NUPo-
BAHHOID MOHTaXHOI0 NPOBOAA.

Peawnctopsl RB—R10 — ans noeepx-
HOCTHOIr0 MOHTAXA, OHW PA3MELLEHbI HA
WTATHOW NEe4aTHOW NnaTe, Ha KOTOPOoWn

ckunit. B ¢poHape usrorosurenem npeny-
CMOTpPEHa BO3MOXHOCTE YCTAHOBKW KHO-
NOYHOro NepeknlYaTens Ha 4Yetolipe no-
noxeHus. [pUMeHWs Takoi nepekndya-
Tenb, MOXHO ByaeT NooYepenHo 3axnrats
OAHY, ABE WNW BCE TPW rPYNNnki CBETOANO-
nos. Bmecto auona Workn MBRS140T3
MOXHO YCTaHOBMTL MNOBOA AHANOMMHHLIA C
A0ONYCTUMBIM TOKOM A0 1 A 1 0BpaTtHbIM
HanpsxeHuem 20...45 B, vanpumep, cepuia
MBRS130LT3, 1N5818, SB140, SR104,
EC31QS04, Owoa 1N4148 MOoxHO 3ame-
HWATL NGLIM 13 cepuin IN914, PMLL4148,
PMLL4446, PMLL4448, KA503, KO521,
KA522. Ceetoguoasl ARL-5113UWC-17cd
Genoro ceedeHws, auameTrp kopnyca —
5 MM, spkocTe — 17 Ka (aBTop npumenun
3KIEMNNAPbLI C HanpskeHWem oKono
2,88 B npw toke 20 MA), MOXHO 3aMEHUTE
MNOBEIMK aHANOrM4HLIMKU Be3 BCTPOEHHLIX
peancTopos, Hanpumep, ARL-5213UWC-
17CD-NS, ARL-5213UWC-17cd-BS,
ARL-5213UWC-20cd-BS, ARL-5213UWC-
20cd-NS, ARL-5213UWC-25cd, ARL-
5213UWC-35¢cd.

Axkymynatop 6e3 BCTPOEHHOTO KOHT-
ponnepa ICR18650-20F dupmbi
Samsung. 3TOT akKyMynsaTOp MMEET no-
CPeACTBEeHHOe Ka4YecTBO, €ro camopas-
pAa — okono 5% 3a wecTe Mecsues.
Mnara koHTponnepa 3apagku DBT-Z626
NMPUMEHEHA OT MNOCKOTO TEnedoHHO-
ro Li-lon akkymynstopa mopgenn Texet
TM-4572. MNMogonner nobon asanorny-
HbIA, OTKIHOHIOLWNIA aKKYMYNATOP NPU No-
HUXKEHHOM W NOBLILLEHHOM HAMPSKEHWN.
CnenyeT naberarte KOPOTKMX 3AMbLIKAHWIA U
NoOAKMNIOYaTE aKKYMYNATOP K KOHTpONnepy
Ha camoMm nocneaqem atane cbopku.

CobpaHHoe yCTPOMCTBO HaYvHaeT pa-
BoTaTh cpady v He TPeBYeT HanaxBaHue.
MpoaoNXUTENEHOCTE MNONHOW 3aPAAKW
akkymynatopa (15...20 4) 3aBmcuT 0T 0CO-
DeHHOCTER 3apaaHOro YCTPOMCTEa 1 ém-
KOCTU akkymynaTopa. 3apafHblii TOK Ha
nocnegHem artane sapanku — 50...70 mA.
Mpy NONHOCTBIO 3aPAXEHHOM akKyMyns-
Tope oBWwWiA TOK Yepea ceBeToauoabl —
250 mA.
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AHoW wu3 ocobeHHOCTElN cemeicTsa

nonyraee ABNASTCA MX cnocoBHOCTh
roBopuTe. MNoaromy xo3sesa 3atux obLm-
TenbHbLIX MTUL, CTAPAKTCA HAY4UTb WX
3TOMY, XOTA CABNATH 3TO HEe Tak NpocTo.
OcHoBHOM MeTOn 0Dy4eHWA 3aknovaeTcs
B TOM, 4TODbLI MONyraw yoenats MHOro
BHUMAHIKA 1 NOCTOAHHO C HAM 3aHWUMAT b~
CHA — MHOTOKPDaTHO NOBTOPATL My CNoed,
KOTODLIE OH OONKEH 3anOMHWTL. HO, K
COXaneHwuin, He BCerna MoXHO yOenuTb
NOCTATOMHO BPEMEHn ceoemy niobumiy,
Aa 1 3a4acTyio GoNbLLLYIO 4acTh OHA nony-

Kebie 1,2 12-14 DD1 -

= -

e e
o - ; .
. HEHAEB, r.MockBa

ral npegocTtaened camomy cebe, no-
CKOMbKY HaxoouTcs B KBApTMpe OOuH W
o6GLWATLCH EMY HE C KeM.

B aToil cuTyauumn MOXEeT NnomMoub YCT-
POWCTBD, KOTOPOE B aBTOMATUYECKOM
pexumMe Nepuoavu4eckd BOCNPOM3BOANT
3anucaHHbie paHee cnoea. Haseath Takoe
yCTpoKcTBO MOXHO "penetutopom” ans
nonyrasa. B MHTepHeTe ectb MHOr0O peko-
MeHOauWn, kak caenate Takow “peneruv-
Top", MCNONB3yA CMapThOH WNu Apyroi
ramker kak undposor marHutodgon. Ha
HEro MOXHO 3anucaTtk Kakylo-nubo gpaay

W 3anporpaMMWpoBaTh BE NOBTOPEHWE
Jyepes onpenenénHsie WHTepeans Bpeme-
HW, Ho cpenate "penetutop” MOXHO B
COOTBETCTBMW C ONWCaHWEM, TIpWBenEH-
HBIM HWXE, & NONb30BaThCi um Byaer
3HAYUTENLHO yRoBHEee, YeM ragxeTamu.
Cxema ycTpoWcTea rnokasaHa Ha
puc. 1. Ero ocHoBa — mMuUKpocxema
ISD1420 (DA1), xotopas npencrasnaer
cobod OOHOKPWCTanbHOE YCTPOWCTBO
3annck/Bocnpon3eenelns  oJIoCOBbIX
coobileHnin npoponxurensHocTeo 20 c.
3anucaHHble AaHHbIEe XPaHATCS B siHerkax
BCTPOEHHON 3HEProHe3asucumMon namsa-
v, obecneduBas xpaHeHuwe aanHeix 6ea
IHepreTUHecKknx 3atpar. Cucrtema asto-
MATUHECKOrO OTKNIO4EHWA NUTaHus obec-
Ne4nBasT Nepexo B PEXUM NOHUKEHHO-
ro QHEpI'OI'IOTDEGHEHHH no 3asepiueHini
uvKna 3anucu/BoCTPON3BENEHN:A, Tpw
3TOM TWUNOBOW noTpebnaAemeiidl Tok —
okono 0,5 MKA. NpoaonkuTensHOCTE Xpa-
HeHwa coobueHnii — 100 neT, 4Mcno umk-
nos 3anuck — 100000,

HL1 BL-L314UGC

CBL
470 Mk x
H R7 x16B I

e
BA1 0,5(LL-15 100% ba1 1sD1420PY
_—_—r DD1 K561TM iSD RECLI 25
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3ra KMOM-mukpocxema
MMEEeT BCTPOEHHbIW reHepaTop
TAKTOBOW 4YaCTOThI, MUKDOGOH-
HbIA NPEeaycunuTeNns, CUCTEMY
APY, dwneTp ons aHTuannacuH-
ra (aHrn. anti-aliasing — crnaxw-
BaHMe — TexHonorws, Wc-
nons3yemas aONA  YyCTpaHeHns
addexra "3yGyarocT”, BO3HKukKa-
IOLLEro NP KBaHTOBAHUW CUrHa-
na), crnaxuveaowpin HY-dunetp
W YCUNUTENb 3BYKOBOW 4acTOThl.
MunumanesHas cucTema 3anu-
CU/BOCMNPOV3BEAEHNA  MOXeT
BbITe OpraHu3oBaHa c NpyMeHe-
Huem mMukpodoHa, AuHaMmuue-
CKOW rONOBKW, HECKONBKWX Nac-
CMBHEIX 3NEMEHTOB, OBYX KHO-
NOK 1 NCTOYHWKA TIUTAHWA, Npu
aTomM He TpebyeTca npuMeHeHns
nporpammareopa. HomuHaneHoe
HanpsxKeHWe NUTaHuA — OOHO-
nonapHoe 5 B.

Y106bl 3anucats MHQOpMa-
Lm0, HAAOo NOAATE HU3KMI NOrM-
yeckuii ypoeeHb Ha Bxop REC
(ebiBOA, 27) Mukpocxemel DAT.

L offs l Moka NpuCyTCTBYeT 3T0T ypo-
B 5 BEHb, NPONCXOAMT 3ANKUCHL, HO e€
>3 NPOACMIXNTENEHOCTE HE Npesk-
o1 280 < g7 » waer 20 ¢ (ans 1ISD1420). Ons
g 2 @DPWS 21 142 - 3anycKka BOCNPOW3BEAEHNA Ha-
o ) R10 o o _"_% A0 KpPartkoBpemeHHo nopars
o o % T HU3KWIA ypoBeHs Ha exon PLE
z gl:lRS C3 Iil s 2 (seigog 24). Bo spemsa uukna
: DA = R8 R3 o7 . 8o 3annucyn BKANDYAETCA W NOCTO-
o ° B_E":g 2 l_on_b_g AHHO CBETWT CeeToanon HL1, no
g ‘;C?CB Eggo-lé-o OKOHYAHWW LMKNa BOCNPOM3BE-
& OC%EQ °_'R:'2'° AEHWS OH  KPaTKOBPEMEHHO
o ° i BCMbiXxMBaeT. CurHan 3anvcu
oM -, 5o ahb oo MMEEeT NPUOPWTET Nepes, CUrHa-
offe a_{B_—?_e t NOM BOGMPOU3BEAEHNS.
Ona ynpasneHus paboToi
* ¢¢ mukpocxemesl DA1 cobBpaH He-
K BA1 vy CNOXHBII FeHepaTop WMNynb-

COB Ha mukpocxeme DD1, koTo-



phiit popMUPYET yNpasnsiowme CurHa-

Abl, 3a0a10WWME NapameTpel pexnma Boc-
npoussenewus. Ha anemente DD1.1
cobpax reHepaTop NMNYNLCOR, KOTOPLIA
onpenenAeT BPEMEHHOW WHTepBsan
MEXAY UVKNamn BOCNPOW3BEASHWA 3a-
nucaHHoW MHGOpMaumMM W NPoOLOMXM-
TENLHOCTL 0AHOTO LwKkna. Mepwog cneno-
BAHUA MMMNYNLCOB 3aNaét WHTepsan
Mexay NoBTOPEeHuaAMKU, BNWTenbHOCTL —
NPOAONXWTENEHOCTE unkna. lNpy atom B
OfIHOM LUMKNe BOCMPOW3BENEHUS MOXeT
6eiTe HECKONBKO NosTopoe. Mepuog cne-
noBaHWA MMNYNbCOB ONpenenAeTcR B
OCHOBHOM MOCTOAHHOW BPEMEeHU uenw
R1C1 w napametpamu anementa DD1.1.
AnuTensHoCTe MMNyNbLCa 3a0aT Uenb
R2C1 v napametpel 3nementa DDI1.1.
Ins yKa3aHHbIX HA CXEMe 3NeMEHTOB
nepuos CnefoBaHnA MMNyNLCOB —
oKONO 20 MWH, WX BANTENEHOCTE — OKONO
2 muH. Menepatop Ha snemedte DD1.2
dopMpyeT WMMNYNbCel 3anycka BOC-
NPOW3BEAEHNA, NEpnoa uxX ChenoBaHus
OOMKEeH HEeMHOro MpeBbIldarTs Makcu-
ManLHYIO NPOACAXMTENLHOCTL 3anvecn. B
peaynetate vepe3 kaxawe 20 mMuH B
TEYeHHe 2 MUH NPOUCKOMANT NOBTOPEHWe
"ypoka".

Pafotaer ycTpoWcTBo Cchnegyloumm
obpazom. Mocne noaaun nNUTaKLWEero Ha-
npaxedua HasHaeT paﬁovarb redeparop
MMNYNLCoB. B 3TOT MOMEHT KOHOEHCATO-
pel C1 v C2 paspsxeHsl, NO3TOMY Ha Bbi-
xopax anementoB DD1.1 1 DD1.2 npucyt-
CTBYET BBLICOKWI NOTMHECKWWA YDOBEHE W
Ha4YWHaeTCH 3apsika 3TUX KoHAeHcato-
poB. Yepea vHTEpBAn BPEMEHW, PaBHBIA
ONMTEeNBHOCTYM LKMKNa BOGNPOM3BEOSHWA,

Ha BolXOae anemeH-
ta DD1.2 noseuTca
HW3KWIA  YPOBEHb,
KOTOPBIA Yyepea
koHaeHcarop C3
MOCTYNUT Ha BXOA
PLE mukpocxemsi
DA1, wn HadHETCA
BOCNpoOU3BeaeHne
3aNWCaHHOR  WH-
dopmaumn. OHa DyneT NOBTOPATBCA OO
Tex nop, Noka Ha Belxoae anemexnta DD1.1
HE NOSIBUTCH HU3KWIA YpOBEHL. TO &CTh B
uMKkne Bocrpou3seaeHusa Moxet BbiTe
HECKOMLKO NOBTOPOB 3aNMCaHHoN MHpOpP-
mauyun. lMocne atoro HacTynuT nayaa,
NPOAOTKNTENBHOCTE KOTOPOIA 3aBUCWT OT
BpEMEeHW pa3psaku kongexcaropa C1
yepes peanctop R1. Mo okoH4aHK naysst
UWKN BOCNPOW3BEOEHWA NOBTOPUTCS.

3annuck MOXHC NPOBOOWTE B Naysax
MeX Oy LWKNnamy BOCNpPOM3BeaeHus, Ons
3TOro HAAO Haxatk Ha kHonky SB2 v yaep-
XMBaTe A0 Tex nop, noka ceetogwog HL1
He noracHet. [AnA npoBepky 3annucaHHon
wHdopmaumm  HaNo KpPATKOBPEMEHHO
Haxarts Ha kHonky SB1.

BonblWKMHETBO AeTanen pa3meLueHsl Ha
ONHOCTOPOHHEN ne4daTtHon nnare w3
GONBrMpoBaHHOTD  CTEKNOTeKCcToNnTa
ToAWKWHOM 1...1,5 MM, 4EepTEex KOoTOpOH
nokazad Ha puc. 2. KHonku, MukpodoH,
CHETOAWOLO W BLIKNOHATENDL NUTAaHWA yCTa-
HOBNEHbLI HA BEPXHEW CTeHKe kopnyca
ycrpoﬁcma, OVHaAMWYECKadA ronoBka — Ha
APYron, kacceTta-aAepxatenb AN5 3nemeH-
TOB MUTAHWA W NesaTHas nnata — Ha
TpeTsen. BHewHwin B CMOHTUPOBAHHOW
NNatkl Nokasad Ha puc. 3.

. Puc.5

Mpumexensl peanctopsl P1-4, C2-23,
MIJTT, okcnaHbie koHaeHcaTopsl — K50-35
U MMNOPTHBIZ, NPUW 3TOM KOHAEHCATOPbI
C 11 C2 xenatensHo NPUMEHWTL C yKaaaH-
HbIM WA C BONbLUMM HOMWHANBHLIM Ha-
NPpAXEHUEM, 3TO YMEHbLLUWMT TOKW YTe4kKW,
OCTanbHbLIE KOHAEHCATOPLl — Kepamu4e-
CKME WK NIEHO4YHbIE MMNOPTHBbIE, CBe-
TOAWOA — ManoMoLUHbiR, moboro useta
CBEHEHWA C AMameTpom kopnyca 3.5 mm.,
KHonkw — manorabapuiHble TakToesie, Ha-
npumep TC-0409, ewiknioyatens NMTaHus
Takke moxet Buitk nobon Manorabaput-
HbIA, B TOM Y1CNE W ABUXKKOBLIA, OuHamm-
HECKYIO MONOBKY XeNnaTensHO NpUMeHnTs .
conpotueneHuem katywku 16...50 Om,
mowHocTeo oo 0,5 Br. MctoyHuk nura-
Hus — Garapen ua 4etoipex Ni-Cd nnv Ni-
MH akkymynaTopos vnu ranbBaHu4ecKkux
anemeHToB Tunopasmepa AAA. [Mpw nura-
HAW YCTPOWCTBA OT BHEIUHEro MCTOYHWKE
NUTEHWA Ha KOPMYce Hafo YCTaHOBUTh
OONONHMATENLHOE THE3A0 AN ero nog-
knouenna. Tok, notpebnaemelil yoTpoii-
CTEOM B pexume 3anucu, — okono 10 mA,
B peXMMe BocnpouaseaeHns — o 50 mA.

[ns Kopryca yCTRONCTBA MCNONL30Ba-
Hbl MOAPYYHEIR MATEepUans!, NOAXODALLIM
oKazanca NNacTMACCOBbLIN KOHTEWHep-
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kopobGka o1 rubkux AWMCKOB
3,5", B HEM yAanock pasme-
CTUTL BCE 3NeMeHTh!. Brel-
HUWIA BWML YCTPORCTEA NOKasaH
Ha puc. 4. Ha sepxHeil HacTu
KOpNyca YCTAHOBNEHB! KHOM-
k¥, MUKpPOGOH, CBETOAMOA, U
BLIKNONATENL NUTaHMa ¢
COOTBETCTRYIOLLWMI HAQNK-
cAMK (pue. 5). ns gvHamm-
4YecKoi ronoeku B DGOKOBOW
CTEHKE Kopnyca npoceepne-
Hbl oTBEpCTUA. Bee anemen-
Thl 3aKpenneHs! BHYTPW Kop-
nyca ¢ NOMOLLEID TEPMOKNES,
Bnarogaps TOMy 4TO KOPMyC
oTkpbiBaeTcs (puc. 6), Mox-
HO De3 Tpyaa npoBoAUTL 3a-
MEHY 3NEMEHTOB NUTaHWS.
Ans nutasns MOXHO npyume-
HUTE U ceTeBon Bnok nuta-
HUA C BLIXOAHLIM HanNpaxe-
Huem 5 B, noponagr, Hanpu-
mep, 3Y ot coToBOro Tene-
doHa.

Y1obbl Ka4ecTBo 3anvcu
ObIN0 Ny4Wwe, 8 CUTHanN 3B0H-
Ye, cnepyer NPUMEeHNTE MK-
pocxemy 1SD1416P, kotopan

obecrneyvBaer 3anncb peve-
BbIX (parmMeHToB ONMTENb-
HOCTEIO 16 € 1 UMeeT BepxHIn
rpaHvuy NonockLl NponyckaHua
3,3 kU, 4TO 3aMeTHO yny4mT
KA4ecTBO curHana.
Hanaxweanwe CBOAMTCH K
YCTAHOBKE XEN3EMbIX BpEMEH-
HbIX NapameTpos paboThl yoT-
porcTea. MNoabopkon KoHAgH-
caropa C1 (rpybo) n peaucro-
pa R1 (nnaBHo) ycTaHasnw-
BAKOT KEenaemyl nNpoaoNXu-
TENLHOCTE May3bl MEXLY UMK-
namun socnpowdsenenua. Mpo-
AOMKMUTENEHOCTE LMKNa BOC-
Npov3aBeaeHnn YCTaHABNWMBAKOT
nonbopkon peancropa RE2.
MNopBopkon koHaeHcaTopa C2
(rpy6o) u peanctopa R3 (Tou-
HO) YCTaHaBnAuBAKT nepuoja
CNegoBaHus UMNYNLCOB 3a-
nycka BOCMpPON3BeaeH1s,

Or pegaKumnm. Yeprexu nevarHon nnars
8 hopmare Srint-Layaul UMBIoTCR N0 aapecy
ftp://fip.radio.ru/pub/2018/02/repetitor.
Zip Ha wawem FTP-cepeepe

CeetoamopnHbin Ky6 4x4x4
M pPepakTop CBeTOBbIX
3adbdeKTOB ANA Hero

0. KOJIbYYPUH, r. Hmxrss Typa Ceepgnosckon obn.

NMpegnaraemeiti ky6 cogepxutr 64 ceerogmoga,

KOTOpbLIMH

ynpasnser nnara Arduino Nano. Hukakux gpyrix geraneu, kpome
YeThIpEx TPaH3UCTOPOB, ABYX NECATKOB Pe3NCcTOPOB N KHOMKKW A4ns
ero marorosneHuns He Tpebyercs. B npegcrasnedHom suge Kkyb
aemoHcTpupyer 25 ceerosbix agpdexkTos. OgHaKO HUHEro He CTOUT
M3IMEHHUTE X NN BONOAHNTL 3 PexkTamm, pa3paboTaHHbIMK CaMO-
crosTensHo. [Qna 3roro aerop cTaTey npegnaraer creyunansHyilo

KOMABIOTEPHYIO NporpamMmmy.

Cxema "CBETOAMOAHOR™ 4acTu npeq-
'naraemoro kyba wnsobpaxena Ha
puc. 1.

B kaxaom n3 4eTeipEéx ero cnoes cee-
Toamoasl HL1—HL16 pacnonoxedsl, kag
MOKA3aHO HA MOHTEXHOW CXxeme puc. 2,
no cetke 4x4 c warom nNpubNManTensHo
10 mm.

Ana obneryenms cbopkw cnoés BGein
narortosner wabnow w3 NMCTOBOrac Marte-
pPVASA C NPOCBEPNEHHBIMU B y3nax CeTKu
OTBEPCTMAMMK, OMaMeTp KOTOPLIX paBeH
nwameTpy kopnyca ceeroavmoaa. Boisoas
cseToamonos oTrubanuck B NPOTMBOND-
NOXHLIE CTOPOHLI, 3aTem 16 ceeToanoaoR
OOHOro cnosa BbiNKM BECTABNEHL! B oTeep-

cTuA wabnoHa, a WX KartogHbIe BbIBOOLI
npunasHsl K NPONOXeHHOMY NO NepumMeT-
PY CNOA ¥ HYEPES M0 CEPEANHY K COBAMHN-
TENLHOMY NPOBOAHWKY. 2TW NPOBOAHWKA
KaWO0ro Cnos cnelyer coefuHUTL C Kon-
nekTopamu TpaHaucTopor VT1—VT4.
AHOOHLIE BLIBOALI CBETOAWOAOE B
MECTax, NOMEYEHHBIX TO4KamMn, Bbinv 0To-
FHYTH NEPNeHOUKYNSpHO MNOBEPXHOCTH
wabnoxa. B pancHenwem oHK Nenons3o-
BanuCh ANA COEAMHEHWA CNOEB MeXy Co-
Don. Ha MOHTAXHOW CXeMe PAAOM C To4KA-
MK yKadaHbl HOMepa MNpoBOA0B XIMYTOB,
COeMHSIWMX adHofs CBeToOWoJoB C
peauctopami R1, R2, R7—R20. Y kaxgoro
cBeToAMona npvseneHsl B ckobkax HOME-

pa paspsgoe crapwero (H) v mnapgwero
(L) GainToB, ONUCHIBAKOLLWX WX COCTOSIHWE B
nporpamme, ynpasnsouwen kybom. Tak
BNV M3rOTOBNEHL! BCE YETLIPE CNOK.
Hagnwvcw y cTpenok, 3akaHqvmsanwmx
Ha puc. 1 naywwe k nnate Arduino Nano

npoeofa, COOTBETCTBYIOT HA3IBAHWAM
BBIBOLOB 9TOM nnarel. Cxema ynpasnso-
wien vactu kyGa Ha eé ocHose naohpaxe-
Ha Ha puc. 3. Cneayet umets B BUfY, 4TO
mMHorme mogudwmkaumn nnart Arduino, 8
ToM 4ucne nonynapHas Arduine Uno, He
wmeloT Bxopnoe A6 w A7. Wcnons3oeath
Takme nnatel ANA YNPasneHns onncehisae-
MbIM KYDOM HE yAacTeA,

B mukpokouTponnep nnartel Arduino
Nano gonkHa ObiTe 3arpyxeHa npo-
rpamma, nOoAyYeHHAs KOMMWASLWenl
APUNOKEHHOrD K CTaTbe CKeTsa
_4X4X4 Ha Nano.ino 8 cpege Arduino
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D 1 512 al 71314 al 1
D4 - - _
58] 2 3784 |
D5 1HLY 1HL10 1HL1 1HL1
D6 mo R12 R14 R16 ma ] fﬁé" ["\//Q {-{,‘*" ﬁ;’;’ !
D7 200 200 200 200 200 200 200 |/ | @ \J‘.__>,’/ @ @ |
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o 1HL137 THL147, | 1HL1S7 HL1GT, |
P= e e
g ,!b‘2-|l-—3 D= R = .. == PP - R |
§< A3 ,;_ Cnoit 2 _1 1
| Ad VT1-VT4 2HL1-2HL16 I
o e 1 KT503A J—
g [R 8 2 3 q —_————— e
L R31K /77 Cnoi 3 3
0e ey e W Al 3HL1-3HL16
D10 =———— S F—1 VT2 O S P S P VS
RS 14 /P . Crofi 4 1 4
o1 =1 s M 4HL1-4HL16 I
RE1k V
D12 5SS, VT4 R
GND =
Puc. 1
> TR BOAWT NOOYEPEAHO MO KONbUY,
//; /;r /;; (3L) MOBTOPAS KaX[blil cnydaitHoe
1{-311) HLle @S ELL% = yvcno pas (ot 5 go 15). Me-
pemMeHHbiM  peanctopom R
1 2 3 4 MOXHO perynmMpoBaTs CKOpOCTh
HL2 #5 5/ T/ 8 Pt”fﬂf/ @ pocnpowssenenna addexra.
a s (1o | £ Haxatve Ha kHonky SB1 "sa-
= (5L) @D (6L) E mopaxusaet” addexkt oo eé
g otnyckaHws.
AL1S z NMuralT kyd HanpsxeHuem
S T S {3H) 2 5B, nonaHHeIM Ha pasbém USB
&‘J';ﬂ HLJ) @9 ?Zl’.:i} = % nnate Arduino Nano o1 pase-
S éma USB xomnewovepa, wnw,
1 2 3 4 ¥ HanpumMep, OT 3apAAHOro ycoT-
HLa A5 t‘s/ 7 2B T;l-‘,l?/ POWCTEA C Takum HANPANKEHW-
MH]__ /gLB /,:uz A em. Motpebnsemsii TOK — He
— (5H) (6H) Bonee 200 mA.
Ina pazpaborkn v xoppex-
» TMPOoBKKM adpexkToB A Hanwmcan
p“c. 2 KOMI‘IbIOTepHym npDrpaMMy Casputearm 8 DaAY
Cube 4X4X4, cxpwHwoT rnas- itk

Mogyns Arduino Nano

Rzqu
KR1=— TXI 5V =
KR18=— RXO

KR7 = D2 AT "
KRO=— D3 AB

KR11 = D4 GND

KR13<=— D5

KR15<— D6 A5 |

KR17= D7 Al |

KR10<— DB A3 |

KR3<— D9 A2 |

KR4 =— D10 Al

K R5 < D11 AD |

K RE =— D12 D13 |

Puc. 3

IDE. Comepxalmii onucaHua CBETOBbLIX
addextos dann effects.c sBo sBpems kom-
NUARLMK OOMKEH HAXOOWTBCA B OOHOW
narke co cketyem. B Hém onucaxul 25 ad-
$eKToB, KOTOPBLIE NPOrpaMma BOCNpPoMa-

HOTO OKHAa KOTOPOW NOKasaH Ha
puc. 4. 30eck pagom c m3ob-
paxeHwaMmu CBeToauonoB AnA
yaobcTBa NporpaMmmncTa yka-
3aHbl HOMepa paspenos Gawn-
TOB, YNPaBASOLWMX UMK B NPO-
rpamme ans Arduino, a psoom c
Kaxnon rpynnoid M3 BOCEMM
CBETOOAMOOOB, YNPEBNAEeMbIX
onHUM BaitToM, BbIBEAEHD €ro
Tekywee aHadvenwe. Cnon 1—4
o6o3HaveHel Gyksamu A—D.
LUenyok Mbiwbw no w3ob-
paxeHwio CBeToaMOLa Ha 3K-
paHe BKNHAeT BLIKNIOYEHHbIN
CBETOAMOO UNK BhIKNKOYaeT BKADYEHHBLIA.
Hanpwumep, Ha pyc. 4 BKIIOYEHHBIM NOKa-
3aH ceetoauon 2HL8, koTopeiM ynpas-
naet paspsn 5 crapwero Gabita. Non-
HOCTbIO 32088 MNK OTKOPPEKTWPOBAaB Co-

Puc. 4

CTOAHWE CBETOAWMONOE B TEKYLWIEM Kaape
adpdexTa, HAKMUTE Ha IKPAHHYIO KHOMKY
=|. 370 BLIBEAET HA 3KPaH CNeayiowmi
xanp, @ ecnyM ero He CylwecTsyeT, co3-
0ACT HOBLIM, Noka nycTon. Haxarve Ha
akpaHHylo kHonky * ewiseneT usobpa-
KeHue npeabiaywlero kagpa (ecnm o
€CThb).

Co3apae wnum OTpepnakTMpoBae Bce
kaapel, adOexKT 3anuceiBadT Ha AUCK
KOMNLIOTEPA HAXATMEM Ha 3KPAHHYO
kHonky "Coxpanute B dainn”. MNpu atom
6yneT OTKPEITO CTaHaapTHOE OKHO
Windows "3anuncare”, rge HyXHO ykasats
umsa daitna, B KOTOpeivi Byner npownsso-
antech 3anwce. Beero Gynert cosnano
Tpn oAHOWMEHHBLIX daina. Oawd (c pac-
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wrpeHnem nmedy .444) 8 pancHeniwem
moxeT OsiTh 3arpyxeH obpaTtHo 8 npo-
rpammy Cube 4xdx4 HaxaTMem Ha
akpaHHyl kHonky "Otkpeite daiin”,
Bropon (¢ pacluvpeHueM WUMeHu .C)
nNpefHaz3HayeH ONA BKNYeHWs CO3aaH-
Horo addexra B nporpammy ans Arduino.
Tpetuna (C pacluvpeHvuem UMeHn .asm)
no3sonaeT BknoHnTs adgdert B nobyo
nporpamMmmy Ha a3sike accembnepa ANA
MUKpOKOHTPONNepos AVR.

AkpaHHas kHonka P npw naxatum
Ha Heé 3anycTrT Bocnpowuasenerne ag-
¢ekTa Ha 3KkpaHe, a cama NpeBpaTuTCH
B kHonky @ waxartve Ha koTopyio npe-
Kpatut ero. OnMTensHoCTs BOCNPOWN3-
BEABHWA kKaxporo kanpa addgexra
MOXHO 3agate B none "Bpemsa kappa
(mc)". _

Ecnu vaxats Ha kHonky ™ npu otme-
yeHHom nyukTe "3D Preview", To addexT
Oyner BOCNPOM3BOAWTLCA B NONHO3KPAH-
HOM pexxume (puc. 5). Mpw atom nacbpa-
XeHwme kyba MOXHO noBOpauyMBartb C
NOMOLLLKD MbllK BOKpyr noboin ua Tpéx
ocen. Buixooar 13 aToro pexvma Haxar-
&M Ha knasuwy Esc.

Y1066l BKMOYUTE HOBLIA CBETOBOR
appext B nporpammy nnatel Arduino
Nano, Heobxoaumo no6asnTe B Nanky c eé
cketyem onucavve addekta — dann ¢
paclMpeHnem MMeHn .c, paspaboTaHHbIA
C NoMoLLLI0 NporpamMel Cube 4X4X4,

B Havano cket4a _4X4X4 Ha Nano.ino
HYXHO BHECTU CTPOKY € AWPEKTHMBOR
#include © wmeHem pobasnsemoro

¢anna, kowctawtTe all_kub npucsonte
3Ha4yeHwe (B paccmaTpuBaeMom crnyuae
26), pasHoe obwemy yucny addexTos B
nporpamme, Bkno4an LodasneHHbIA.

Puc. 5

B nocnegoearensHOCTe CTPOK, NMpu-
CBaVBAILLNX 3HAYEHUA 3NEeMEHTAM Mac-
cuneoe addr v dlin, HyxHo n0GaBUTL HOBYIO
CTPOKY (HMXE OHa YCNOBHO pasaeneHa Ha
ase):

addr[N]=pgm_get_far_address(a);

dlin[N]=sizeof(a);

3necs A — WMA Maccusa HOBOroO
adpdexkta B pobasneHHom daine; N —
NOPAAKOBLIA (HaYMHAA C HyNs) HOMep
artoro addekTa PROY WMELWWUXCH.

YnyyweHue umpKynauum
BO34yXxa B CUCTEMHOM Onoke

NnK

A. MbI3BHUKOB, r. Nogonsck Mockosckoii 0.

MHOIMX COBPEMEHHBIX CUCTEMHBIX DAOKOB NEepCoHanbHbIX
KOMMBIOTEPOB OTBEPCTUA ANA 3aCACHLIBAHWA BO3AyXa pac-
NoNoXeHsl cHWAY (PoTo 1), a HOXKKWN CUCTEMHbIX BNOKOB UMEIOT

doto 1

doTto 2

cucTemHoro 6noka,
cnenate, OH NOYTH

Yatute, 4to kyb BOCNpon3soanT addexTsr
B nopagxe Homepos. [loatomy, ecnu
addekr pnobaenserca B KoHew paga, To
ero Homep (B paccmaTtpusaemom cnyvae
25) ponxeH ObiTe HA eguHuuy BGonbilue
Homepa GuiBlwero nocnegHMm addexTa, a
ecnu nobaened B cepeauHy paga, To Ha
eavHuly Bonbile HoMEPa NpealwecTBey-
wero apdekra, HO HoMepa BCcex nocne-
oywumx adhPekTos fonXKHE ObiTe yee-
NU4eHbl Ha efuHULY. YYTUTE, 4TO NOPRAOK
CNegoBaHua B NpOrpaMmme CTpok, 3anaw-
WX anpeca u AnuHy addexTos, He nmeer
3HaveHns. 3ddexkTsl BCE pasHo coxpa-
HAKTCH B NPOrpaMmMHON NaMATH MUKPO-
KOoHTpONnNnepa W BOCNPOW3BOAORTCA B
NopsAaKe NPUCBOEHHBIX MM HOMEPOB.

B oaHom danne ¢ pacluvpeHmem nme-
HW .C MOXHO OﬁbeﬂMHﬂTb onucaHna He-
crxonbknx appextos. Hanpumep, 8 daiine
effects.c coenano wmenHo Tak. Obwee
yncno 3 deKToB orpaHHeHo NniubL o6ueé-
MOM MPOrpaMmMHON NamMATY MWKPOKOHT-
ponnepa ATmega328P (32 Kbaint 3a
BbIYETOM 3aHUMaEeMOro camomn nporpam-
moi). OawvH kaop kaxaoro aggexra saun-
maeT seero 8 BainT namaTn.

Or pegawxyuwn. Tporpaise QM MUKDO
KOHTRONNERE W 4108 KOMOLKITEDE WMEKITER ND
aapecy ftp://fip.radio.ru/pub/2018/02;

Axd4x4.zip Ha Hawem FTP-cepeepe.

Hebonbiuyo BeicoTy. Mexnay nonom (wnn
NONKOA KOMNBIOTEPHOrO CTONA) W CUCTEM-
HbIM BNOKOM OCTAETCA Manbii 3a30p, KOTO-
phIil 04eHb BBICTPO, kKak npaeuno, 3abuea-
eTcs Nbinbilo, B peaynstare npuTok Bo3ayxa
3aTpyAHAETCH W, Kak CnencTene, yxynuwaer-
cH oxnaxaeHue Bnoka NUTaHua U npouec-
copa.

Mpeanaraw "koneevHoe” pewexHue npob-
nemsl. ﬂﬂﬂ yBenuyeHnsa BO3AYWHOND 3a3opa
f WMCNONB30BAN KONMaYknm OT CNnopTWBHbLIX

NPoOXNagnTenbHblx HaNWMTKOE, NPUKNENE WX K LLUTATHRIM HOXKEM

— OMamMeTp LWWTAaTHeIX HOXeK N03BoNAeT 310
coEnagaeT ¢ BHYTPeHHUM OuamMeTpom Kon-

NavYKkos, IT0 NO3BONWNO 3HAYUTENBHO NnogHATL cycTEMHBIN BNoK
Han nonom (dorto 2).



/B'ania e MbleRuniame !

Penakumsa XypHana

pacnpocTpanseT HaGopbkl Ansa

paguonobuTtenen (nogpobHee
Ha caWTe no agpecy:
http://kits.radio.ru)

HaGop
"lleyxmakmHbIli OKOHeYHbLIU ycunumens Ha 6H231Mu
6M143M" no men. (495) 608-81-79 unu no anekmpPoHHoOU
noyme <sale@radio.ru>.

Habop dns paduontobumenei "[JeyxmakmHbIi OKO-
HeyHbIU ycunumens Ha 6H23M u 614311, onucaHue
komopoz20o 6610 onybnukosaHo 8 cmamse C. Koma-
poea ("Paduc”, 2008, Ne 8, c. 49, 50; N2 9, c. 45—48;
Ne 10, c. 47, 48). B nabop exodsam namnei, mpaHcgop-
Mamopkl, dpoccens, Komnnexm Gemanell, Npoeoda,
KpenéxHnie U ycmaHo8o4YHkIe u3denus. OmdensHoO
MOXHO npuobpecmu 20moeoe waccu Ons 3mozo ycu-
numens.

ModpobHyo uHopMayul MOXHO MOAYy4UMms Mo
men. (495) 608-81-79 unu no anekKMpPoHHOU roYme
<sale@radio.ru>.

YBaaembie YMTaTeNnM, u3-3a BXOAAWMX B Habop TRAXENbLIX
TpaHchOPMATOPOB M XPYNKUX Paanonamn nepecsinka no4YTon
ocylwecTBNATLCA He Byaer.

B pepakumu >xypHana "Paguo”
MOXHO NpuoGpecTH XypHanbl

"USB nporpammarop MWKPOKOHTpoOnne-
poe AVR u AT89S, coBmecTUMbIN C
AVR910".

Cxema » onvcanue nporpammaropa ony-
BnuKoBaHbl B XypHane "Paguo” N2 7 3a
2008 r., astop A. PbnkkoB, r. HoBokya-
Heuk. lNMpu uarororneHnu Habopa BbinNM
Y4TEHb! NOXENaHWA YUTaTeneun.

“"Bnok 3axuraHua — perynartop yrna 03

Ha mukpokouTponnepe PIC16F676".

NMogpobHo o paborte ycTpoucTBa MOXHO
npouuTatk B crarse B. WkunemeHckoro

"Bnok 3axuranmwa—-perynatop yrna 03

Ha

MmukpokoHTponnepe PIC16F676" B xypHa-
nax "Paguo” Ne 11 3a 2008 r. Hac. 36-38

u Ned4 3a 2009 r. va c. 38, 39.

"YcoBeplieHcTBOBaHHOE UMdpoBoe

ycTpoun-

CTBO 3aWMThl C PYHKUMENH U3MepeHna”, onuca-
Hue koToporo onybnukoBaHo B crathax "Lud-
pPOBOE YCTPOMCTBO 3alinThbl ¢ OyHKUWEH M3Me-
penun"” ("Papuo", 2005, Ne 1, c. 32-34) u "Yco-

BeplIeHCTBOBaHHOe UuthpoBoe

YyCTPOWCTBO

3awmnTtbl ¢ dyHKumen wunamepenun" ("Paguo”,

2007, Ne 7, c. 26-28), asTop H. 3aeu.

Ha6Gop ana paguoniobutenen "AsTto-
MaT cBeToBbiXx 3theKToB Ha MWUKpPO-
KOHTponnepe", onNuUcaHWe KOTOpOro
onybnukoBaHo B cratbe P. MyxyT-

avHosa ("Paguo”, 2011, Ne 6, c. 51, 52).

Habop ans paguoniobutenei
"MporpaMMupyeMblii  perynsitrop
ana cucteMbl otonneHus', onu-
caHue KoToporo onybnukoBaHo B
cratee B. Hepégosa ("Paguo”,
2011, Ne 1, c. 40, 41). B Habop

BXOAAT nevaTHas nnara, 3anpo-
rpaMMUpPOBaHHbIN MWKPOKOH-
TPONNep, KOMMNEeKT Aetanen M
MHCTPYKLWA.

CroMmocTb 0aHOrO

fog Homep Croumocts ogHoro HOMEPa C nepechinkoil

BbINYCKA MYpHanNa HoOMepa s pejanumu B octanbHble
B Poccuio
CTpaHbl

240 py6.
260 py6.
280 py6.
320 py6.
335 py6.
355 py6.
385 py6.
415 pyb.

MpoBoauTcA Noanucka Ha 6yMaXkHbiM XXYpHan Ha BTopoe
nonyrogwe 2018 roga.
MoanucHbIE MHABKCHI:

Karanor Arentctea POCNEYATbL 70772;
O6beguHénnbin katanor "lMpecca Poccun" 89032;
Katanor poccuickoi npecchl "lMoyta Poccun™ 61972,

2013
2014
2015
2016
2016
2017
2017
2018

1—12
1—il2
1—12

1—6

50 pyb.
70 py6.
90 py6.
150 py6.
165 py6.
185 py6.
200 py6.
220 pyb.

110 py6.
130 py6.
150 py6.
220 py6.
235 py6.
255 pyb.
285 pyb.
310 pyb.

Pepaxkuma mypHana
"Papwo" npepgnaraer nog-
NMUCKY Ha 3NEKTPOHHY
KOonwwo WypHana "Pagwo"
C AOCTaBKOH No 3NeKTPoOH-
HOR nouTe,

Kax nognucaTtbecA Bel yana-

NMonyuarens:

3A0 "Xypuan "Paguo”,

WHH 7708023424,

Knn 770801001

p/c 40702810438090103159,
MNAO "C6ep6aHk Poccuu",

r. MOCKBB, eTe, NOCeTHB CTRPaAHUYKY
K/c 30101810400000000225, http://el.radio.ru
BEVK 044525225, L —
noyrtosbli nHaekc Gavka 101000,

Aenbru 3a nuTepecywune sac HabGopbl n XXypHansbi
HYXXHO OTNPaBuThL NEepeBOoflOM Ha HaW pacy&THbIA
cuér. Ha 6navke o6A3aTenbHO HaNMILUMTE, 3a YTO Bbi
nepesoAuTe AieHbrM ¥ YKaXK1Te CBOH TOYHBIA NMoOYTO-
BbiH appec c no4yroBbiM MHAeKcoM. Mocne Toro kak
AeHbrKM NOCTYNAT Ha pac4&THbli CHET, Mbl OTNPaBHM
Balu 3akas.

HanoxeHHbIM NNaTexom pefakuus XypHanbi u Habopbl He BbickinaeT!
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NEPBLIN HOMEP XX YPHAJIA BbILLIEJT B 1924 TOAY
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Koaa VKaBumkus -
OXOMKHK 30 AHCOM

MyPHAN

AYAMO=BUAED* CBR3bL+ AINEKTPOHUKA« KOMNLIOTEPLI B BHEKTPUHHDM BMHE
Moanucka Ha 3neKTpoHHbIA XypHan "Paawo" c QocTtaBkod no
anekTpoHHol noute na 2018 roa, a takxke na 2012—2017 rr.
LleHa e uamenunaco: 12 mecsues — 600 pybnein!*

Ha canre http://el.radio.ru Bul moxere y3uaTtb, Kak noanucarhb-
ca n ckadartb BecnnatHoii xypuan Ne 7 3a 2011 r.

* 600 pybnen — crommocTeL nognucky npuw onnate 8 pepakuyuu. CrommocTs nognuckm
MOXET YBE/IMHYNTLCA 3a CHET CTOMMOCTW ycnyr Bavka v nnatémnbix CUCTEM, KOTOPYIO
OHUM B3UMAIOT 33 yCAyry nNepesoja aeHer.

Lad el R TR




