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OnepaTops! Ha pagnocTaduun: AnsTwyns [ puwa,
Hybposckuin Bopsa, Nebéakun Espoknm, Jlebéakun Crenan.

Hexyphoie no kyxte: aepyumok Bacs v AneTwyns [puwa.

EJIEHA UBAHOBA (RA3ACC), r. Mocksa

byayuiee papgnomobutenscrea? Ecte nm ono? 3asucut ot
Hac, HblHe pelicTeyrowmx paguontobuteneir. Ecnun 3to byger
MHTEPECHO HALIMM AETSM, 3Ha4UNT ewlé He Bcé notepsiHo! Kak
npuenedyb getein B Hawwm paabl? Ecnm cnoxHo HaunHaTh cHa-
Yyana, pgagaite HadHém ¢ koHua. ObbiyHO paguoskcneanLuy
NSl KOPOTKOBOJIHOBUKOB — 3T0 wTor pabotsi 3a rog. Ho y
Hac nonyuunnock wHade. B oTpensHo B3ATOM paguokpykke
0bbIuHO K KOHUY roga paboratouiux B acbupe perein ocTaéres
oauH-aBa. Bo Bpemsi 3aHATWI BCe KPYXKOBLbI, KOHEYHO,
CNBIWANN, KaK NPOBOASTCA PAANOCBA3MU, U NPAaBUIA paanoob-
meHa Bcem npenogasanu. Ho cunbHoro untepeca k nobu-
TENLCKOW CBSI3KM Y MHOMMX HE NOosiBUNoChb. A ecnmn B3aTb C
coboin B akCneguuunio ewé v paguoTexHukos, u poboToTexHu-
KOB, W KOMMNbIOTEPUNKOB! T0 ecTh pebsiT-KpPY)KKOBLEB C Lik-
pokum cnekTpom noarotoekn? ¥ ato cpabotano!

Jletom npowsioro roga, B KOHUE WIONS, Npy NOAAEPIKKE
MockoBCKOro LeHTpanbLHOro ABOpUa TBOPHECTBa AeTel U Mo-
noféxu bbina OpraHu30BaHa paguoiobNTENLCKAA 3KCNeAn-
uus Ha octpoe bonswoit bepésoreiin 8 Bantniickom mope no
nporpamme "Octpoea B achupe". Dkcnegnums Hagesnaco
NPUHATL y4acTue B MeXayHapogHbix copeHosatusix [OTA
CONTEST 27—28 wions.

N3 necsitn gereli-y4aCTHUKOB 3KCNEAMLUM XOPOLIO BRaje-
NN HaBbikaMu paauocessn nuib Tpoe pebat. OpHako B
nepBbifi e AeHb, NOCNe COBMECTHOW YCTAaHOBKW aHTEHH W
MOHTaXa paguoctanuun, B rpachuk pabotsl 8 achupe 3anuca-
nuck Bce getn. Wl otkyga 4to e3snock? llocne nepebix xe
pagunocBsizeli MNpPOSIBUNNCL 3HAHWSi  AHIMIMIACKOTO  si3bIKa.
PaanoniobntenscTeo 0Ka3anocek HE TaKNUM YXK HEBO3IMOXKHbBIM
penom. Mo-Buaumonmy, B ropofie Npu Hanuunu Apyrux BuAOB
obuierunsi (Minteprer, Tenecbor) pagnocBsi3b KaXKETCH HEHY M-
HbIM NEPEeXUTKOM npownoro. A TyT Tbl BocTpebosaH, Tebsi
308YyT, Thl Hy>keH! V1 azapt npugan "nainan" B achupe, koTo-
pbiii NOMOrNM OpPraHW30BaTh POCCUiiCKME paguonobnTeny
ANs noAnepXKU AeTCKon paguoskcneanunn. K koHuy nepeoii
Heaesnn BCe y4acTHUKY yBepeHHo pabortanu B achupe n okasa-
nu bonbwyro nomols Bo Bpems copesHosanuil 10TA.

Ho He Tonbko pagmontoburtenbckue HaBbIKKU yAanocb npu-
obpecTy BO Bpems 3KCNEAULNW: HANUAWTL ZIPOBA, Pa3BecTut
KOCTEP U HAKOPMUTL BCH rpynny CbiTHO KU BKyCHO. Becb buiT
Obi1 OpraHm3oeaH pebsiTamu CamMOCTOSITENBHO. 3a NUTLEEOH
BOAON NPUXOAWNIOCH XOAUTL MNEWKOM 33 NsTb KWIOMETPOB
Yyepes Becb OCTpOB. Kaxkgomy npuxoannochb HECTW B Prok-
3ake no Bonbwoili naTunuTpoBon ByTbn. NoxogHas xu3Hb
obsazbiBaer! [lonbITok YBUNLHYTE OT YHacTUs B KWU3HW
nareps, a Takxe ot paborbl B achupe re boino. VaneutensHas

_ OTBETCTBEHHOCTL W CaMOCO3HaHWe ANA ﬁOleOCTKOB!

Ty pebsta YemMy-TO HayHYUNUCb, U HOBblIE TPYAHOCTW B
MUBHW HE CTPALUHbI, KOrAa Tbl B KOMaHje Apy3eli u efuHo-
MbILLNEHHWKOB, KOraa Tebs obbeagnHneT Co BCEM MUPOM
Takoe MHTepecHoe u yBnekaTenbHoe xobbu — paaunoniobu-
TeNnLCTBO.
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3a opurnHanbHOCTb U COAEPXaHUe CTaTbW OTBETCTBEHHOCTE HECET aBTop.

Pepakuun He HECET OTBETCTBEHHOCTW 328 BO3MOXHLIE HEraTUBHLIE NOCNEACT-
BWA UCMONL30BaHWA ONyONMKOBaHHLIX MaTEPUANOB, HO NPUHUMAET MEPL! MO MC-
KIIOYEHMIO OLWMBOK 1 One4YaTok.

B cnyuae npuéma pykonucu k nybnukauvm pefakuus ctasut ob 3ToM B U3Be-
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A. NOJIbILLIKO, xkaHa. TexH. Hayk, r. MockBa

"Paborate Hago He 12 yacos,

a rosioBoi”,
Ctue [1xxo06¢c

Hewmoseprm TEXHONOrMHECKUIA B3NET YOMBUTESIbHO
6bicTpo npeobpasyeT Hawy UMBUAU3ALMIO, U Mbl He
nepectaém yauBNATBCA AOCTUXEHUAM HAYKU U TEXHUKMW.
MHHoBaunoHHble pa3paboTkn MAYT BO MHOMMX cTpaHax. He
OTCTaKOT OHW 1 ¥ HAac. Beab XOpoLWOo U3BECTHO, YTO HaLW y4é-
Hble — CaMmble Y4EHbIe YYEHLIE B MUPE, U MMEHHO MO3ITOMY
OHW, HECMOTPS Ha BCE TPYAHOCTW, NPOAOMXKAKT NOANUTHI-
BaTb HE TONbKO OTEYECTBEHHbIE, HO W 3apyDexHbIe Hay4HbIe
LeHTpel. W B nepBbix paaax, KOHEYHO Xe, Halwa KpeaTusBHas
MONOAEXL U3 pagnoniobuTeneil n CTyneHTOB NPOGUNEHLIX
BY3o..

YunTbiBas BbICOKWIA MHTEPEC YMTaTenei xypHana ko Bcem
WHHOBAUWOHHBIM HOBMHKaM, Mbl PELUMNK NO3HAKOMWTb WX C
CaMbIMU CBEXUMU UOEAMW, O KOTOPLIX NOKa, noxanyi, npax-
TUHECKU HUITAE HEeNb3S NPOYUTaTEL W KOTOPLIE BCKOPE OKOH4Ya-
TENbHO BCTaHYT HA TEXHONOTMYECKWE PenbChl U, BT MOXET,
OCHOBATENIbHO BOWAYT B Hawy XW3Hb. Huxe mbl oTobpanu
OIOXKUHY, HA HaLl B3MNsLA, CamblX MHTEPECHBLIX U3 HUX 1 Hane-
€eMCS, 4TO OHW HUKOIO He OCTasAT paBHOAYLWHbIM. MTak:

1. MNakeTHas KB-papguoceasb

B TO Bpems, kak MUP MaccoBo oTkasbiBaetca ot KB-pa-
OVOBELLaHUsA B Yroay WHTEPHEeT-TeXHONorusam, B naboparo-
puM paguoTexHonormii npu KomapoBCKOM TexHonoruye-
ckom yHuBepcuteTte (KTY) npepnoxeH WHHOBaUMOHHbLIN
MeTon “wupokononocHoro uudpoeoro KB-eewaHwus",
6a3vpyloWmiics Ha naBecTHOM npuHuune MIMO (Multiple
Input, Multiple Output), kOTOpbI MCNONL3YETCA B CETAX
mobunebHoit cessu 4G. CyTb MeToga — B napannefbHOM
BelllaH1u curHana paguocrtaHuuuv B Buae IP-naketoB ogHo-
BPEMEHHO Ha HECKOMNbKWX HEeCYLMX, KOTopble MOryT BbiTb
A0BONLHO Janeko pasHeceHbl gpyr oT Apyra no Yacrote M,
COOTBETCTBEHHO, UMETb pasnuyHblie YCNOBUA pacnpocTpa-
HeHus. NMprHMMaeMble CUrHanbl CpaBHUBAKTCS, BulBupaeT-
CH CaMblii MOLLHbIN, a BblaeneHHbie IP-nakeTbl CyMMUPYIOT-
CH, B pe3ynbTare 4ero nonyyeHHoe KayeCcTBO MPakTUHecKu
HE 3aBucuT oT npucywmx KB-guana3zoHy nomex v samupa-
HWIA. [pn aTom B OOHOM KM TOW e NONOCe pPaavo4acToT
MOXET OCYLLECTBNATLCA OAHOBPEMEHHOE BELLaHWe MHOXe-
cTBa paguocTtaHuuii. bonee TOro, BHIACHWUNOCH, 4TO YKa3aH-
Hblil METOM, MOXEeT YCMeLIHO NCNONb30BaTbCH ANA OpraHu-
3auun  ceepxpanbHero LWWPOKONONOCHOro A[ocTyna B
MHTepHeT, He TONLKO YCNEeLWHO KOHKYPUPYIOLLEro CO CNyTHU-
KOBbIM focTynom VSAT, HO 1 3a4acTyio NPEBOCXOAALUVM ero
no CKOpOCTK Nepepa4un nHdopmMmaumn 1, pasymeeTcs, CTou-
mocTu. ony4yeHHas TEXHONOrMa 0OkKaszanacb HACTONLKO
yAa4yHon WU He3aBUCALLEN OT MECTOMONOXEHWUs Npuémone-
pegaTtymMkoB, HTO €K YXe 3auHTepecoBanuchk KpynHewwve
MUPOBbIE NPOU3BOAUTENW, KOTOPLIE AaXe Aanu el Heodu-
uwanbHoe Ha3dsaHuwe "dbponuHr” No umeHn nsobpertarens v
OQHOBPEMEHHO HaYanbHWKa yNoMsaHyTOW nabopartopuu.
Onepatopbl CNYTHUKOBLIX CeTel VSAT yxxe BbiHYXXAEHbl KOp-
pekTupoBaTk cBou BuU3Hec-nnaHbl. HepaBHO Takxke BbIACHM-
nocbk, 4TO nosiBReHneM “"¢gponuHra” cepb&3Ho 03abo4eHbl
cneucnyx0bl BCex pasBUTbIX CTPaH, NOCKOMbKY OpraHuaye-
Mble C ero nomoLbid paguokaHanbl (M COOTBETCTBEHHO
poctyn B IHTEpHET) NpakTU4ecky HeOCTYNHbI ANS BHELLHe -
ro KOHTpONA W Hag3opa, a ux GNoKUPOBaHWE BO3MOXHO
TONbKO C MOMOLLbIO YCTAHOBKWM CBEPXLWMPOKONONOCHOM
nomexu Ha eecb KB-guanason. KTo 3HaeT, He BepHyTCH nu
Tenepb B HaLy XW3Hb "rNyLWWNKW" U3 NPOLUNOro COBETCKOro
spemenun. W ygactca num um nobeanTb OTKPLIBLUYOCH HOBYIO
6U3HeC-HULLY B TENEKOMMYHUKALMAX.



2. Baw BupTyanbHbiiA agartap

ObueHre B coumanbHbIX ceTsx, "pas-
rpebaHve” 3aBanoB 3NEKTPOHHOW MOYThbI
unu oxgaHue ceoboaHol TenedOHUCTKI
B KOMM-UEHTPe — 3aHATUA HenpocTthle,
Tpebyolwme BLIOEPXKW, U HE CIULLIKOM
nputAratensHbie. He y BCex Ha 3To xBata-
€T BPEMEHW W CUN HECMOTPS Ha TO, YTO B
cyTkax 24 4. B nomowb CTpaxayLimvm
rpynna MonogbiX nporpaMMucTOoB W3
Honroeckoro paiioHa paspabortana Bup-
TyanbHOro ABOiHWKa (aBaTtap NoNb30Ba-
Tensa), KOTOPLIA MOXET NOAMEHWUTbL Bac
npu obwenun B UHtepHete. Mpuyém He
BCE BalW coOECelHVKN U HAaBEPHSKA He
cpasy porapaioTca o nogmeHe. OTHocu-
TenbHO HecnoxHoblil naket MO no3eonsaet
npuaaTe ABOMHUKY Baw obnuk, obpectn
NOXOXWIA CTUNb OOLLIEHNA, OTBEYaTbL BMO-
nag 1 Aaxe 3a0aBaTb BCTPEYHbIE BOMPO-
chl. Mpoeepka n3obpeTeHns, HauyasLwancs
B KOHLUE MNpownoro roga 8 MECTHOM
M3pUK, NPEB30LUNIa BCe OXWUOAHUSA, U 0
CUKX NOp B rOpoAe Maso KTO Nogo3pesaet,
YTO C HUMW BMECTO YYMHOBHMKOB 06LUatoT-
cs nporpamMmel-po6oTel. Tenepb 1U3obpe-
Tatenu XOTST 3aBeCTV BUAESOABOMHWKA B
Skype, a Takxe A0NoNHWTL ero HapaboT-
Kamu B chepe MCKYCCTBEHHOMO UHTENNeK-
Ta. MapannenbHo uM npuxogutcs pa6o-
Tatb C puctamu, nabel He NonacTtb B
LLLEKOTNMBLIE CUTYaLMK1 C "HEeHacToAWmMM”
M3POM UM C KONNMWN3UAMK Ha caiiTax 3Ha-
KOMCTB.

3. "TapreTuHr" no HaCTPOEHUIO

HoBocTHas neHTa, Tenenporpammol,
nornowaembie 6niopa — BCE 3TO BNUSET
Ha OTHOLLEHWE YenoBeka K pa3HbiM 06bL-
extam. B npownom rogy komnanua Apple
nogana 3anBKy Ha NareHT CUCTEMbI, KOTO-
pas noabupaeT KOHTEHT Mog, HacTpoeHWe
nonb3osarens. B cBow ouepenb, HacTpoe-
HVe NocneaHero onpenenseTcs B 3aBUcKU-
MOCTU OT 3anyLUeHHbIX NPUNOXEHWA, Npo-
CNyLUaHHbIX CayHAOTPEKOB, NMPOCMOTPEH-
HbIX BUAEO U OTKPbITLIX BEO-CTpaHuL,. Yun-
ThIBATLCS MOINO BbiPaXkeHWe N1LAa Yenose-
Ka, NynbC W gaxe OeHb kaneHpaps (He
npaspHuk nu?). Ha ocHoee coGpaHHbIX
AaHHbIX cocTaBnancs "6a3oBbii Npodunb
HacTpPoeHWs" NONbL30BaTENsA, B 32BUCU-
MOCTW OT KOTOPOIro CUCTEMA OCYLLIECTBNA-
na uenesoii noabop KOHTEHTA.

Haw nocToiHbIA OTBET "HagKyLEeHHO-
My A610Ky" NPUroToBMAWN Ha dakynsTete
kvbGepHeTU4eCKoil Teonorun HosopasuH-
CKOFO (PU3NHECKOTO WMHCTUTYTA, rOe YXe
AasHo paboTaloT Hag UT-npunoxeHusamm
TapreTUpoBaHHON peknambl. Haww cne-
umanucTel nogownu K npobneme Gonee
LUMPOKO W UCNONBL3YIOT AN TOW Xe uenu
HEe TOJIbKO AOBOSIbHO OrPaHUYEeHHbI Ha-
60p napamMeTpoB 13 yKa3aHHbIX BbILIE UC-
TOYHWKOB MHGOPMALIMK, HO, B HACTHOCTU,
1 MHOTWE OpYyrue MeauUMHCKNE napameT-
pbl YEnOBEKa OT AdBNEHWA W Nynbca [o
NEPUCTaNbTUKKN KULLIEYHWKE U YELLYLLXCA
y4acTkos Tena. NoMumo aToro, NpuHUMa-
€TCA BO BHUMaHWE BCH UCTOPUA B3aWMO-
OTHOLLEeHuA Ha paboTe, B ceMbe 1 C opra-
Hamu BNacTu, NapTMINHOCTbL M BEPOWCNO-
BefaHve, a TaKkxke mMaHepa neyataHus Ha
KNnaBuatype, CTUb 3NEKTPOHHLIX NMUCEM U
aMOUMOHaNbHan peakuusi Ha pasnuyHyio
peknamy. lMoxanyin, Havbonee uHTEpec-
HOW 4acTblo u306peTeHus ABNAeTcs

MOJENVPOBaHNE LMPOKOrO CNeKTpa aMo-
UM KNMEeHTA NO AOBOMBHO OrpaHvyYeHHo-
My Habopy BO3rnacoe, KOTOpble 0OLIMHO
NPOW3HOCUT OTEYECTBEHHLIA NoTpebu-
Tenb Npu B3rNsAE Ha TY WM UHYIO pekna-
MY wn1 nepcoHy. OcTaétcs [OnonHWTL,
YTO K MHHOBaLMW YXXE NPOSBUNN MHTEPEeC
pasnuyHbie crneunansHble cnyx6tbl, Hassa-
HWA KOTOPbLIX 3aCeKpeqeHbl.

4. AnekTpryeckue
TapakaHbi-kubopru

HepasHo 6bin onybnukoBaH Cnvcok
16 NpUOPUTETHLIX Hay4HbIX 3aaa4, KOTO-
pble 6yayT pewarts ¢pegepanbHbIe LEeHTPbI
KOJUIEKTUBHOIO MOMIb30BAHUA HAY4YHbIM
obopynoBaHveM. B uucne atux sapay
HasBaHa paspaboTka kKnbepopraHn4ecknx
cuctem. Ho cHavana HecKonbkKO CNoB U3
ncTopuu.

Mapy net Hasap, MMp NOTpAcna pa3spa-
60TKa amMepukaHCKUx wuccnegosaTenei
non HaseanHuvem RoboRoach, npeepa-
walowas TapakaHoe B kMboproe ¢ amc-
TaHUMOHHBIM YNpaeneHveM Yyepesa cmapT-
¢oH. B npowwnom roay nx SNOHCKWE KON-
neruv passuvnu aty uae, npuaymas Mexa-
HU3M ecTecTBeHHoW noazapsaku. MNpoue-
Aypa TpaHcdhopmauuMu TapakaHa B nony-
poboTa 3aknoyaeTcs B YCTAHOBKE Ha
CNHE HacekoMOoro HeBOoNbLUOW MUKPO-
CXEMbI U BXWBNEHWUW B YCbl CTUMYNUPYIO-
wrx Mukpoanexktpogos. lNpu atom ans
ANEKTPONUTaHUS SANOHLbI PELunn uc-
NoNbL30BaTh TOM/MBHLINA 3NEMEHT, pacno-
naralpwuincs Ha CNUHe HacekoMoro u
BbipabaTbiBaloWWiA IHEPTNI0 MNOCTOAHHO.
OH cogepxuT anekTpogbl, KPOLUEeYHbIA
pe3epByap Ana XuokKocTu U urnonoanob-
HYIO TPYOKy, BXWBNSEMYIO B Hacekomoe.
BHyTpu pesepsyapa HaxoouTCca OuManuva-
HaAa membpaHa. JNeKTpPUHecTBO reHepu-
pyetca cnegywowum obpazom: 4yepes
TPpYyOKy M3 opraHMama TapakaHa MeToaom
mvddysum B peaepsyap nonagaet 6uono-
rudeckasl XuakocTb, copepxailas yrne-
BOJ, TPeranosy 13 rpynnbl HEBOCCTaHaB-
NMBaloOLMXCH Ancaxapuaos, KOTopas pac-
wennaeTca ¢ 06pasoBaHUEeM NIOKO3bI.
MocnepHss OKUCNSIETCA Ha MONMOXUTESb-
HOM 3neKTpoae, a Ha NPOTUBONOJNIOXHOM
reHepUpPYeTCH KMCNOPOA, 32 CHET OKUCN-
TeNbHO-BOCCTAHOBUTENLHON  peakuuu.
lMpoToTUN TONAMBHOIO 3NEMEHTa U3rOTOB-
neH w3 gertanei, NOAYYEeHHbIX METOLOM
TpPEXMepHOI neyvaTtn. Boigaeaeman mMolu-
HOCTb pasBHa npubnuautensHo 50 mkBT.
Oxwupaertcsa, 4TO NOJO6HBIE MCTOYHMKK
nuTaHna ByayT nogaeaTe 3NEKTPUHECTBO
Ha 3NEeKTPOHHbLIE KOMMOHEHTbI HAaCEeKOo-
MbIX-KMOOProe, a MMEHHO Ha cpeacTea
OUCTaHUMOHHOro ynpasneHus n 6ecnpo-
BOOHOIN nepeaayu AaHHbiX. 370 NO3BOAUT
KOHTPONMPOBaTb TapakaHoB W Opyrux
HAaceKkoMbIX (Hanpumep, KpbinaTtbix) B
Te4YeHue AUTENLHOro BPEMEeHW, 3acTaB-
NAA X BbINONHATL 330aHWA, CKaXem, no
cbopy vHbOpPMauMn B TPYAHOLOCTYMHbIX
MecTax.

Hy a tenepb, cobcTBeHHO, O BKNane
Hawwmx cneuwanuctos ¢ MycaTtoBckown
A3C, KOTOpbIM yAanoch akKyMynupoBaTb
C MOMOLLLIO Lienbix cTait NnogobHbix Tapa-
kaHoB go 2...3 kBt (!) anexkTpoaHepruu,
4YTO MO3BONAET BCKUMNATUTHL HaWHWUK WUAK
oborpeTk koMHaTy. OCHOBHOM CEKPET — B
CbEME 3NEeKTPUHECTBA C KaX[oh ocobu,
KOTOpylo u3obpetatenu noka gepxar B

TailHe. M3BeCTHO NuWb, 4TO TapakaHbl
ABUXYTCH NapannensHbiMy1 paaamuy BAONb
CMOYEeHHbIX CaxapHbiM CUpONomM cepeb-
pAHbLIX Hanpaenawwwmx. Npobnema passu-
TUS AAHHOW TEXHONOruu, Ha yAvBAEeHue,
oKaszanacb He B TEXHWKe, a B TapakaHax,
NOronoBLE KOTOPbLIX 3a NocnegHue rofasbl
KaracTpoduyecku ynano us-3a nosceme-
CTHO NPUMEHAEMOro NPOTUB HWUX "reHe-
Tyeckoro opyxus” Tuna Combat. Mpae- |
na, Ha A3C TapakaHoB NOKa eLlé MHOoro, a
cnabuie 003kl paguaunm UM aaxe nones-
Hbl. M306peTtatenn cuutalot, 4TO ecnu
3acenuTb HacekoMbIMWU BCe OOLEKThl C
0edPUUMTOM 3NEKTPO3HEPTUKn, 3TO Cepb-
€3HO CKaXXeTCH Ha 9KOHOMMUKE CTPaHbl.

5. Opexpa Wi-Fi

NMponoeseayemass oTpacneBbiMW rypy
BceobLuan KOMMYHMKabensHOCTb HaunHa-
eT cObiBaTbCA Ha Hevyaeesckom koMbuHare
METaNNOKOHCTPYKUWIA, B OFPOMHbIX LieXax
KOTOPOro Brepebie BHegpeHa pabouas
opexnaa, o6opyaoBaHHan MUHWATIOPHLIMUA
npuémonepegartinkamn Wi-Fi. Tenepb
Kaxablh paboTHUK HE TONMBbKO NErko y3Ha-
€T pa3po3HeHHbIe feTanu CBOei ogexabl,
HO 1 UMEeeT NOCTOAHHYIO U HaAEXHO Npo-
nybnupoBaHHyl0 CBfI3b C KOANeramwm u
PYKOBOLCTBOM LiEXa C NOMOLLbLIO NONY4UB-
weiica mesh-cetu, npuyém ece paboTHu-
K1 camu \BnaloTca eé yanamu. Opexna
cama curHanuanpyer, korga eé Heobxoaum-
MO nogseprHyTbe o6paboTke unu npuwna
nopa 3ameHuTb, a Takxe 0 TOM, 4TO nopa
Havatb pabotarb. Kaxabih MmacTep Bcerga
3HaEeT, rae HaxoaAaTcs ero paboTHWKK U B
KaKOM COCTOSIHUW BbIMNONHAEMas UMK
paborta. BotuHku Wi-Fi npegynpexpator
BNafgensueB O BO3MOXHOM CTONIKHOBEHUN
C aBTONOrpy34ynkamu, onacHbix MaHeepax
KPaHOB WA O KOHTAKTe C PasnuTbiMW Ha
nony arpeccusHbiMu xuakoctamu. Wi-Fi-
TeNnorpekn MoMoralT KOHTPONMWPOBaTb
BIQXHOCTL U TeMnepartypy Kaxaoro pa-
6ouero. KapmaHbl Ha KypTkax He galoT
KnacTb B cebs HUHEro HeLO3BONEHHOrO, a
Kacku cnocobHel ynaenueate napkl Tabaka
Wnu ankorons 1 nepegasarb WX aHanmsbl
HEenocpeacTBEHHO PYKOBOACTBY 3asopa.
B peaynbrate npv HUHMTOXHBIX 3aTparax
NPOV3BOAUTENLHOCTL TPYaa B o6opyao-
BaHHbIX Lexax yauBUTENbHbIM 06paszom
BbIpOCna 3a rog noytu Ha 230 %.

6. NpadeHoBkie TATY

HepaBHO wHXeHepbl komnaHuwn IBM
c0o30ann Ha OCHoBe rpadeHa nepeblid
YKB-pagnonpuémnuk gna pabotbl Ha
yactote 4,3 My 1 NpoaeMOoHCTPUPOBan
ero paboTtocnocobHOCTL, Nepecnas coob-
weHwe na Tpex byks: "I, "B" u "M". Ycr-
poiicTeo nnowaasio 0,6 mm? ynasnueaet
cUrHan, ycunuseaet ero n GpunsTpyeT.

Da, 310 6bLINKM HE HaWKW WHXEHEPHI,
Hawwu nepepann 6b1 gpyrne 6ykebl. Ho
WHTEPECHO, 4TO HAa OCHOBE 3TOro naobpe-
TEHUA MHXeHepbl MBKHCKOro XenesHo-
LOPOXHOro Aeno npeanoxunm opuru-
HanbHLIN cnoco® HaHeceHus paguoduum-
poBaHHbIX TaTy, paboTalowmx B Ka4ecTse
meTok RFID, nutaHue KoTopbiX OCYLLECTB-
NAETCS 3a CHET ANEKTPOXMMUYECKON peak-
U B BblOENEHWAX NOTOBLIX Xenes. Bo-
nepebix, cam rpadeH okasancs waeasnb-
HbIM MaTepuanoM, UMEIOWWUM BbICOKYIO
apre3vio C KOXeW 4enosexka v He TpaBMu-
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pYIOLWKMM €€ nNpy HaHeceHun. Bo-BTopbix,
Takux pPaaMoOMETOK UM MeJMLMHCKNX aaT-
4YMKOB HA OCHOBE TOro Xe rpadeHa MOXHO
HaHeCTH CKOJb YroHO MHOTO, 4Tobkl 0bec-
MeYnBaThb, K NPUMEepY, NONHOLEHHLIR Meau-
LIMHCKWUIA MOHWUTOPWHI BCEro opradmama. A
Celivac WHXEHEepbl BbIHYXOEHLI 3aHATLCH
pucoBaHuem rpadeHoM No Koxe, HToObI
YOELeBWTb U YCKOPUTBL BECb Npouecc. Kak
oTMeTuna npecc-cnyx6a aeno, no4emy-To
cpeoy UCMbITYEMbIX HanbonbLum ycne-
XOM Nonb3yeTcs TaTy ¢ "4EépHbIM KBaapa-
ToM" Manesuya. O Hanbonee NONynAPHbLIX
MEeCTax pasMeLLeHVs rpadeHOBbLIX KAPTWH
Mbl ENMKATHO YMOMHUM.

7. 3D-nevyaTtb NeYaTHbIX NnaTt

Ha YynHosckoii pabpuke urpyliek, uc-
NbiTbiBAIOLLIEA B NOCNEHee BpeMA Cepb-
€3HOe JaBneHwe CO CTOPOHbI KMTaMCKMX
npoV3BOAUTENEN OETCKUX TOBAPORB, C No-
moubio 3D-nevatn 1 B pamkax oTeqecT-
BEHHOW NporpamMmbl No aveepcudukaummn
BuaHeca 0CBOEH BbiNyCK MeYaTHbiX nnar
ANA 3NeKTPOHHOW NPOMBbILLNEHHOCTN. Beé
Ha4Yanochb ABa roga Hasan, koraa ana ¢ab-
pukn Bbin 3akynneH nepsbiit 3D-npuH-
Tep, KOTopbIA Bkl OTAaH B PYKU MOSIOObIX
WUT-cneuwanuctoB. Haneyartae n ucnuiTae
nepsbIe NeYaTHbIE NNarbl U3 TPEXCNONHO-
ro nonvMmepa, OHW MNPUBENN B BOCTOPr
PYKOBOACTBO MECTHOIO pagrosaBoia, Ko-
TOpOe camo 3akynuno ans Hux Gonee co-
BepLleHHbIn 3D-npuHTep. Ha HEM WHHO-
BaTopbl HAYYUNIMCb NeYartaTb NNaTtel BMe-
CTe C YCTaHOBNEHHbIMW HA HUX paauoane-
MEHTaMK, KaXabliA M3 KOTOPbLIX OHWM NPO-
MOZENMPOBANN WU WCALITANKM OTAENLHO.
Cnyx 0 HeoBObIKHOBEHHOW TEXHOMoruu,
NPOKaTMBLUMIACH NO HyQHOBCKOMY pPaioHy,
yxe nomor cobpartb 3akasbl Ha HECKOTbKO
COTeH MUNNMoHoe pybneii. Tenepb ¢ab-
pviKa roToBUTCS NPUCTYNUTE K 0BbLEMHOI
neyatu LCD-Tenesn3opoB C paspelueHn-
em 4K, nnaHweToB 1 MobuneHbix Tenedo-
HOB nio6oi KoHbUrypaumm.

8. Camo3zakanbigaowmecs kabenw

CMmopenupoBae ronoBy OObLIMHOIO
KpOTa, BbiNONMHUB €€ U3 TMTAHOBOIO cnila-
B3, COEJMHVB TOHKMM LUNAHIOM C BO3-
[yLUHBIM KOMMPECCopOoM 1 cHabame "Mo3-
ramun” Ha 6aze o06biMHOro cmaptdoHa,
MOXHO CYLUECTBEHHO 0BnerynTb Xu3Hb
kabenbLyKaMm Npyv NPoKNaake KOMMYyHW-
Kauuii B "ynctom none”. NepBoe yCTponcT-
BO, NlAaCKOBO Ha3BaHHOE CBOMMMW co3pare-
naMu "nHeBMorpbizokon”, GbI0 W3roToB-
NEHO Ha CEKPETHOM 33aBoAe Mo PeMOHTY
MNOABOAHLIX NOAOK, YNOMWHATL HasBaHue
KOTOPOro pefakumm XypHana He paspeLuu-
. MexaHnam ynpaBnseTcs Takke ¢ 00blu-
Horo Android-cmaptdoHa, cHabXEHHOro
npuémHrkom MOHACC. Ucneiranus, npo-
BoamBWMecs B6AM3K LieHTpa kocmuuye-
CKOI CBS3W Ha Mwuxaneeckux 03Epax, He

' TONbKO nokaszany (eHOMEeHanbHylo0 CKOo-

pOCTb NMPOTHXKK Kabens Ha rybuxe 3 m
(no 56 M B MUHYTY), HO 1 No3sonunK yoe-
OMTbCA B OTCYTCTBUM Ans "rpbisokona”
kakux-nmbo noasemusix nperpag. Jlioboie
rPYHTHI, KOPHY OEPEBLER, LWebeHb 1 KaMHW

- npeoponesaloTca 6e3 ocobbix ycunuii —

NUWb HECKONbKO CHUXAEeTCA CKOpPOCTb
npoxoakn. HeoxmaaHHO BbiCOKAs CKO-
pOCTb, KCTaTW, 4yTb BbINO HEe cuirpana c
vcnbiTaTenaMu 3Nyl LWYTKY — [0BONbHO

TONCThI BPOHUPOBaHHLIN kKabenb NPoOH3WN
HackBo3b HyHOAMEHT M3BECTHOrO NamaAT-
Huka XVIIl Beka 3amka rpaga Muwenkosa,
Haxopsuerocs 3a Gmekanwmm necom. K
CHacTbio, 3aMOK YCTOSIM, @ U3 pasnomaH-
HOW KMPNWYHOW KNaakW HEeOXWOAHHO
noceiNan1cb paHee HEUM3BECTHbIE YYEHbLIM
30M10Tble MOHEeTbl, Korga-to 3aboTnueo
npunpaTaHHele rpadom Ha HYEPHLIM OEHb,
4YTO BMNOMHE KOMMEHCUPOBANo BCE Henpu-
ATHOCTWU pas3nocanoBaHHbIM XpaHHTeﬂﬂM
CTapwHbl. Tak UHHOBaUWA CTana Npeareyei
HaY4HOro OTKPbITUS.

9. Bankoeckoe MNP

Wpes nepeHoca TenedoHHOro Homepa
(MNP — Mobile Number Portability), ko-
Topyo ¢ nopga4dv MwuHkomcensu Poccun
HaYanu peanu3oBbiBaTb OTEYECTBEHHbLIE
onepatopbl MOBUNLHOW CBA3KW, MOXET
Tenepb BbINTY Aaneko 3a npeaensl oTpac-
nv. U HecnpocTa B anoxy, korga LB uyte
NN He Kaxaylo Hejenio rpoMuiT Henpa-
BUnNbHble 6aHku, MeHemxmeHT Crena-
HodP-6aHka paspaboran UT-npunoxe-
Hue gna OC Android v i0S, noseonsiowee
coBepLMTbL CBOOOAHLIA Nepexon KNueH-
TOB BMECTE CO CBOMMMW CHEeTaMu, aKkTusa-
MW W 3300/MKEHHOCTAMW OT OOHOro Gaw-
KOBCKOIO Y4YPEeXaeHus K Apyromy npwu-
MEpPHO 3a BoCeMb CyTOK. NoaobHbiin one-
paTUBHbIA NepeHoCc CepbE3HO yCcunueaeT
KOHKYpeHUuio B GaHKOBCKOM CEKTOpe, 4TO
npueeéT K BbiPaBHMBAHWIO YCNOBWIA Npe-
[OCTaeneHns KpeauToB pasHbiMu BaHka-
MW U COEnaeT NpPakTUYecKU HEeBO3MOX-
HbIM 06MaH KNWEHTOB, NOTOMY YTO nioboe
nogospeHve B HenopsgodyHocTu Byper
NPUBOAUTL K NEPEMELLEHWIO NOCNeaHWX K
Gonee HagEXHbIM NOCTaBLUWkaM BaHKOB-
Ckux ycnyr. YCnyroin yxe 3auHTepecoBa-
nmce "Ha camoMm Bepxy" W, MO Cchyxam,
cobupalnTcA pacnpoCTPaHUTb 3Ty Nones-
HYIO MIHHOBaUMIO Ha meauumny, KKX v T. n.

Moxanyi, eguHcTBEHHAA 06nacTts, rae
C BBEOAEHMEM yCnyrv npuaertcs noka no-
BPEMEHWUTb, — 3TO 3NEKTPOHHOE rocy-
napcTeo. Bo-nepebix, M3-3a HErOTOBHOC-
TV CEpBUCa B MEXOyHapOAHOM mMaclwTta-
6e, a BO-BTOPbLIX, M3-3a ONACEHUA BO3HMWK-
HOBEHUA [OONONHUTENBbHBIX MWIPaUWvoH-
HbIX MOTOKOB B COBEPLUEHHO Henpencka-
3y9MbIX HanpaeneHuax.

10. 3anacHas namaTbL BCeraga
c cobow

O4eBMOgHO, BaMm NpPUXOAMNOCH YMTaTb,
4TO aMepuKaHCKue akKcnepTbl cosganu
6uopobaseky, yckopsiowyiw obpaboTky
AaHHbIX B ronoee, unu 4to lNeHTaroH, a
MMEHHO AreHTCTBO NepcrnekTUBHLIX 000-
POHHBIX HaY4HO-MCCNEA0BaTebCKUX NPO-
exktoe CLUA (DARPA), w3BecTHOE Ham no
co3paHuio MHTepHeTa, 3aHMMaeTca pas-
paboTkoit nepeHocHoro 6ecnposogHoro
YCTPOWCTBA, BK/IOHAIOWEro WMMNaHTarhl
AN 3anMcu OaHHbIX U CTUMYNSALUMA MO3ro-
BOI AeATenbHOCTU. MHbIMK1 cnoBamu, 3To
OaT4MK AN BXUBNEHUA B MO3M C LeNbio
Kak MWHWUMYM 4acTM4HOrO BOCCTaHOBNE-
HWUA NamATK nocne Tpaem. MpoekT umeer
UeNbio NOMOYb COTHAM ThICAY aMepuKaH-
ckux BeTepaHos 6oeBbIX ASNCTBUIA, NoNy-
YUBLUMM PaHEHWA B rofosy. Jartyvk Mox-
HO ByaeT NPUMEHATL WU NPUW NEYEHWUK CTap-
yeckoro cnaboymua unu Tpasm ronosbl y
CNOPTCMEHOB.

3T1a paboTa nepeknMkaeTcs ¢ uccneno-
BaHWAMW MeAUKOB 13 Bacunbesckoro Hei-
POXUPYPruHecKoro LeHTpa, KOTopbiM yaa-
NOCh HE TONBKO BXWBWUTL B rONOBY NauyeH-
Ta OONONHUTENbHYIO HeGOoMbLLYI0 TREPAO-
TENbHYID NamaTb, HO U obecne4ynte eé
COMpPsKEHWE HEeNoOCPeaCTBEHHO C ro-
noBHbIM Mo3rom. [Npaega, 3a CYET Heuc-
NONb30BaHHLIX OTOENOB 4YENOBEYECKOro
Mo3ra noka yaanocb nub PaclmpuTb
eMKOCTb BCTpoeHHOoW namaTtu ao 10 nera-
6aiT, a He COBEepLUUTL MOSHYI0 WHTerpa-
LW, NMOCKONbLKY "onepauuoHHas cucre-
ma", nog, KoTopoi paboTaeT HaL MO3T, y4é-
HbIM eLUE HemasecTHa. 3aTo Tenep Mo6oi
NOSIb30BaTENb, OCHALWEHHLIN "BCTRPOEHHOI
NamATbIO", MOXET 3anucaTh Ha HEE Yy Tb Nu
HE BECb KOHTEHT, CrEHEPUPOBAHHLIN Heno-
BeyecTBom nnbo yepes Bluetooth ot oukoe
GoogleGlass, nubo Hepe3 pazbém MUKPO-
USB, pacnonoxeHHblin 33 NEBbIM yXOM.

11. Smart-auBax Ana ngeanbHoOro
notpedburens

Korga Mbl CnbilUAM MHOMOYUGNEHHBIE
NPOrHO3bl 0 ganbHEeWLEeM pe3koMm pocTe
BugeoTpaduka B CETAX CBA3W, HECMOTPSA
Ha cerogHslHMe ThiCA4M TB-nporpamm,
YouTube v np., Mano KTo 3anymbiBaeTcs,
KaKOBbl Xe peanbHblie NocnegcTBus no-
nobHbiX npegckasavvid. HetpyoHo nog-
cyUTaTh, 4TO ANA TOro, 4TOOLI NOTPebnaATL
BECb 3TOT BWOEOKOHTEHT, Mofb30BaTenb
[OMKEeH NPOBOAWTL BCE CBOE Bpemsi
nepeg aKpaHoM, KaKk MUHUMYM TENEeBn30-
pa. Mpuuém n pabouee TOXe. MMeHHO
TakMmu pac4éramu 1 3aganncb Ha marte-
MaTtuyeckom dakynsrete >KypaBnéBcKoi
BOEHHOW akagemuu, M pe3ynbratbl Ha-
TONKHYNW HA MOEI0 CO30aHUA MHTENNEKTY-
ansHOro gueaHa ans norpebutena Gyay-
wero. Pazymeercs, kak HeTpPyoHO Oora-
0areCs, B AvBaH BCTpUeHbI BCEBO3MOX-
Hbi€ raXeTbl U 3KPaHbl, PACNONOXEHHbIe
onTUManbHLIM ANA BAYMYMBOro Habnwpe-
HUS 06pPa3oM U yNpaBnseMbie pasnuyHbl-
MW XecTamu, HO rNaBHOE HEe B 3TOM.
AuvBaH — NuUWb BEPXHAR 4acTb KOMMAKT-
HOW YHWBEPCanbHOM POBOTU3MPOBAHHON
¢$abpuku N0 NPOM3BOLCTBY NPOLYKTOB
NUTaHWA C XONOAWNIBHUKOM, WMHOYKLIMOH-
HOI Ne4ybld U KOHBEWMEepOM asToMartuye-
cKkoro kopmneHus. MeHwo v nocneposa-
TenbHOCTe Nogaqun 6nwg perynupyercs
camum notpeburenem ¢ moboro n3 akpa-
HOB. HO 3TO HE eAMHCTBEHHOE AOCTOMHCT-
BO BHyTpuaueaHHoi dabpukn. MNomumo
KOPMNEHWS, KNUEeHTa HEOOX0AMMO O6GMbiI-
BaTb, NPOTUPATH, CYLINTL, YACTUTb, pPas-
MWHATb, MacCUpoBaTb W PEryNspHO Me-
HSTb Namnepcobl. Kak cuuTaroT nsobpeta-
Tenu, orpoMHOe OOCTOMHCTBO smart-gu-
BaHa, NOMyYMBLUEro NorMyHoe HaseaHue
"O6nomoe XXI", — BCe ykasaHHble Bbille
NPOLECCHl BBLIMOAHATCA B €OMHOM W
npakTruyeckn 6e30TX0QHOM LMKNE.

12. leHHas uHXeHepus
MEHe)KMEHTa

B npownom rogy y4éHbie na Pokden-
NEPOBCKOro yHUBEpPCUTETa U3yuUnK pas-
Nn4mne B apxXuTexKType HOpP, KOTOpbie poKoT
61M3KOPOACTBEHHbIE AMEPUKAHCKME XO-
ma4kn Peromyscus polionotus n Peromys-
cus maniculatus. Beperoesle XOMSYKUW
Peromyscus polionotus okazanucb WCKyc-
HE CBOWX POACTBEHHWKOB — WX HOPLI



BbiMM ANMHHEE U UMENW 3anacHO BbIXOp,
Mocne ckpewwmsaHua OBYX BWAOB APYr C
ApyromMm nposiBuNack AOMWUHAHTHOCTh
CNOXHOro nosBepeHwa: BCE rubpupHoe
NOTOMCTBO B MEPBOM MOKONEHUU PbiIo
OMHHBIE Hopbl. MNocneayowwmin reHeTuye-
CKWIn aHann3 nokasan, 4TO y4acTKu reHo-
ma, onpeaensiowme 4JIMHy HOp, pacnono-
XeHbl Ha 1, 2 1 20-i xpomocomax, a 30Ha,
OTBETCTBEHHAs 2a CO3[aHWe 3anacHoro
BbIXOOa, HaxoauTcs Ha 5-1 Xxpomocome. B
Hay4HOM MUpe AaBHO M3BECTHO, 4TO NOBe-
OEHVE MNEKONUTAIOLLMX BO MHOrOM Onpe-
[ENAETCH UX HACNEACTBEHHOCTLIO, OHAKO
YCTAGHOBUTbL  NPWHUHHO-CNEOCTBEHHYH
CBA3b MeXxOy KOHKPEeTHbIMK reHamu K
TUMOM NoBeaeHUn 0BbIMHO OYeHb TPYOHO,
1 BOT, HAKOHEL-TO, YTO-TO MOJY4UNOCh.

Ycnex amepukaHcKux y4éHblx oTeqecT-
BeHHasa Hayka obeijaeT passuTb B Mea-
HOBCKOM YHUNULLE T€HHOW MHXEHEPWUI Ha
ropasgno 6onee CNoXHeiXx opraHuamax. U
Tam, B YaCTHOCTH, €CTb AaXe NPeanockin-
KW HEKOTOPOro "ynyyweHus" camux ydé-
Hbix. BkpaTue CyTb MHHOBALWMW TakoBa —
aKTUBHO U3y4aeTcsi BONPOC onpegeneHus
reHoB, OTBETCTBEHHLIX 3a pasnuyHbie CTo-
POHbLI NOBEAEHWMA YenoBeka, ANA 4Yero B
HacTosiee Bpems NpOBOAATCS UCCNeno-
BaHWA reHoOHOAa HECKONBKWX COTEH [06-
POBONbUEB, SBNAIOLLMXCA BbICOKOYPOBHE-
BbIMW CNeunaniucTamm B TOW WM WHOWN
coepe. CornacHo nocnepgHein nHdopma-
uuun, npocoqneweica 8 CMW, nytém see-
OEHWS HYXHBIX FEHOB Yxe yaanock nony-
YUTb TEXHWYECKUX CNeumannucTos Ons
obcnyxueanna obopynosaHus onpeae-
nénHoro Tmna. CHabXEHHbLIN Taknum reHe-
TUHECKMM HaBOPOM TEXHNYECKWIA cneuma-
NUCT HaYyvHaeT oBcnyxuBaTe BMEHEHHOE
emy YCTPOWCTBO Tak, kak Byaro yqmncs
3TOMY BCHO XW3Hb, Hanuuyo — kak nos.bi-
LeHWe NPpou3BOAUTENBHOCTU TRYAZ, TaK U
3KOHOMUA Ha 0By4eHun. MNoaToMy aaHHan
MHHOBauMs HecnpocTa nosyyuna Takoi
BLICOKWMIA MHTEPEC CO CTOPOHbI BbICLUEN
LKOJbI U HEKOTOPLIX 3apybexHbix koMmna-
HWIA M3BECTHLIX Bpenpos. Ho Hawm yué-
Hble He cOBUPalOTCA OCTaHaBNMBATLCS Ha
AOCTUIHYTOM W, Kak coobliaeTca, Tenepb
NPOAOAXAT UCCNEeNOBaHWs MO MNOWCKY
reHoB, OTBE4YAKLWMX 3a CNOCOBHOCTL K
KayeCTBEHHOMY MeHexmeHTy. KayecTBo
nocnegHero AaBHoO W CNPaBeIMBO KPUTK-
KYETCA Ha OTEeYeCTBEHHbIX NMpocTopax, W
Tenepb nosiBUNack peansHas Hagexaa
BLIPACTUTL LENoe NOKOoNeHue “cynepme-
HEKEPOB", KOTOPbIE HANPAaBAT 3KOHOMMW-
KY CTpaHkl K HOBbIM BbICOTaM.

* * *

Ha atom mbl 3aBepwaem 0630p no-
CnegHux MHHOBaUWiA, KOTopble, BblTk MO-
AT, NOKaXyTCs Bam Bonee noxoxummn Ha
nepeoanpenbkuil po3sirpbill peaakumm
XypHana, 4em Ha Hay4yHO-WHXEHepHble
AocTxkeHns. a mbl 1 camm, HeCTHO roeo-
ps, MHOroro eweé He nodnmaem. K npume-
pY, nNo4Yemy XenesHooopOXHWKAM Tak
noHpaswncsa "4épHulili kBagpat’? Moxer
BbiTb, OH HANOMUHAET UM HEW3BEAAHHYIO
yepHOTy Haberawuwero TyHHens? Ho,
BNpOYeM, CYTb HE B 3TOM — KOMY-TO BCE
BPEMS 4TO-TO KaxeTcsa, a KTO-TO NbiTaeT-
Csi NPEeB30NTN U peann3oBaTtk. Tak 1 MHO-
xartcs uHHoBaumwn. Kak nucanu Gpartes
Crpyraukue, "HET HUHEro HEBO3MOXHOrO,
€CTb TONIbKO ManoseposTHoe". - |

CnyTHUKOBbIE pecuBepbl

DRE-5000/5500,

n GS-7300.

DRS-5001/5003

YCTPOUCTBO U PEMOHT

B. ®EOPOB, r. Jluneux

‘etepoavH B NIM-mopynsax (cm. puc. 4

1 5 B NepBOoiA YacTu cTaTebl) NpeacTas-
nsetr coboii reHepaTop, ynpasBnsieMblii
HanpskeHwem (MYH). Npu BxoaHbIx 4acTo-
Tax 950...1075 MI'y N'YH ¢opmupyeT Ko-
nebaHna Fryy B wWHTEpBane uactoTr
3800...4300 Mly, koTopble aenatca Ha 4
(koadpduumentT m). Ona BXOOHbLIX 4aCTOT
1075...2150 MI'y koneBaxus MNYH HaxogaT-
csi B HTepeane 2150...4300 MIy, yacTorta
KOTOpLIX penutca Ha 2. CnepoeartensHo,
HacTOTY MPUHUMAEMOro KaHana MOXHO
3anucarb dopmynoi Fge = Fryy/m.

popmyne Fryy = 2 X Fggy X (P x N + A)/R. B
Hein Fgqq — HacToTa kBapuesoro peaoHaropa
BQ1; P — xoadpduupenT aeneqmna genvrens; N
1 A — koadpduumenter ANKA (cwm. 1abn. 3 8
npeasiayuien BTopoin 4actn crateu), R —
KoahdUuMeHT geneHus penutens obpas-
LIOBOIA 4acToThbl (BCe 3HaveHusa koadduum-
€HTOB A0MKHbI ObITh B JECATUYHOM BUOE).
Ynpaensowme perucTpbl ycTaHasnm-
BAIOT cregywowue napameTpbl paboTbl
mukpocxembl STB6000. CooTeeTcTayiowme
Butel pernctpoe N, A v K_R onpepensior
4acToTty retepoauHa Fry, (1. €. vacToTy npu-
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Heobxopumyio vactoty M'YH ycranaenu-
BalOT NMOCPEACTBOM U3MeHeHUs koadduum-
EHTOE AOenvtena C nNepemeHHbIM KO-
adppumentom genenmna (AMNKO) cornacHo

NMpogonxeHue.
Havano cm. B "Paguno”, 2014, Ne 2, 3

HMMaeMOoro naketa nporpamm). butel K1 u
KO 3apaiot vactoTty 06pasuosbix koneba-
HWIA Ha Boisoge XOOUT, KOTopkle CUHXpO-
HU3upyioT paboty QPSK-gemopynsatopa
D2: npw 3HaqeHusx 00 yacToTa 3agatowero
reHepaTtopa genutca Ha 1, npn 01 — Ha 2,
npn 10 —Ha 4 n npwu 11 — Ha 8).
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Peructp VCO ynpaBnsieT pexXumom
paboTbl reTepoauHa. YcraHoBneHHbin (1)
W BoiKNo4YeHHbIn (0) 6ut OSCH paspe-
waer MM OTKMIoHaeT Pexum noucka
4acToThl cooTBeTCTBEHHO. Buthl OCK (1 1
0) onpegenaoT ANUTENBHOCTL YCTAHOBKU
yacTtoTel 'YH (00 — 6bicTpas, 01 — cpen-
Hag, 10 — meonenHas u 11 — ycraHoBka
yacTtoTbl 6nokvposana). Ona wara ycra-
HOBKM 4actoTel 1 MIy pekomengyetcs
BblibMpaTe CPEHIo ANUTENbHOCTb. BuT
ODIV yctaHasnueaet koaddpuumeHT m
nenenua Yactotol MYH, T. e. onpepensiet
3HaveHune Fge (0 — koadpduumeHT pene-
Hua 2, 1 —4).

Butel OSM (3—0) cnyxat kanmbpoBou-
HbeiMu ona MYH, T. e. ycraHaenmeaoT nog-
avanasod 4actoTtel (B MIu) BeixopHOro
curbana: 0000 — 1075...1199, 0001 —
1200...1299, 0010 — 1300...1369, 0100 —
1370...1469, 0101 — 1470...1529, 0110 —
1530...1649, 1000 — 1650...1799, 1010 —
1800...1949 wn 950...999, 1100 —
1950...2150 n 1000...1074.

Peructp G (6uTbl 3—0) ycTaHasnueaeT
K03 PULMEHTB YCUNEHUA BbIXOAHBLIX CUT-
Hanos | n Q. Wx anaveHns (B oB) MoxHO
BbluMCIUTL No ¢opmyne K, = (G - 7) x2,
rae G — B gecaATWNHOM BUge, a B ABOWY-
HOM MOXEeT NPUHUMAaTb 3Ha4eHus OT
0010 oo 1110. Hanpumep, npu 0010 —
Ky = =10 b, npn 0111 — 0 gb, a npu
1110 — +14 ob.

MNonocy nponyckaHua ebixoaHbix OHY
ycTaHaenusatoT 6utamu 4—0 peructpa F.
Mpu atom nonocy nponyckanua $®OHY
BatTepBopTa NATOro Nopsaka no YpPoBHIO
-3 nB MOXHO BbluMcAUTL (B MIW) no ¢op-
myne F, = F + 5 (F — B gecatuiHOM BUAE).
Hanpumep, npu 3Hadseduu 01111 Homm-
HanbHas nosoca MpoNycKaHWs pasHa
20 MIru.

Napametpbl netnu OAMNY 3apaioT
pervcTtpom FCL. Butel DLB (2—0) ycTa-
HABNMBAOT nonocy nponyckaHus ®HY
netu (npm 000 — 80, npwn 001 — 60, npu
010 — 320, a npu 011 — 500 MNy). Buthl

FCL (2—0) onpepenstoT koadpduuveHT ge-
NeHVA ANS YCTaHOBKW YacTOThl CPaBHEHUR:
npwv 000 — 1,001 — 2,010 — 4, 110 — 3,
111 — genvTtenb BbIKNIO4YEH.

EpuvHcTBeHHbiin 6uT peructpa LPEN
paapewaet pabory netnu DAMY (1) nan
sanpewaer (0).

Peructp XOG ontumuaupyet paboty
3a/allero KeapueBoro reHeparopa.
YcraHoeneHHblid B 1 6uT XOGV paspewsa-
eT ontumnsaumio, B 0 — 3anpewaet. Ecnm
6utr XOG yctaHoeneH B 0, reHepaTtop
onTUMU3MpoBaH ana paboTbl C pe3oHaro-
pom yactoT 4...12 My, ecnn 8 1 — ana
yacTtoT pesonaropa 12,001...30 M.

EavHcTBEHHbLIA OUT KOHTPONBHOMO pe-
rucTpa LD curHanuauvpyeT o 3axeare Tpe-
6yemoit yacToTsbl netnéin AMY n npegHa-
3Ha4YeH TONbKO AN YTeHus. Ynpasnsiowuve
PerucTpbl AOCTYNHbI Kak ANs 3anucu, Tak v
DN HTEHUS.

Mukpocxembl STV0299B n STx0288
MMET OAWH ynpasnawmii agpec: AnAa
3anucu — DOh, ons yteHus — D1h.

HanpsaxeHue nuTaHua KOHBEepTepa u
COOTBETCTBYIOLAA Nonspusaumsa npuéma
onpenensioTca yanom, cobpaHHbiM Ha
anemexTax VT4, VT9—VT15 u perynupye-
MOM NMHEerHOM cTabununaaTope Hanpsxe-
Hus DA2 ocHoBHOM nnatel (cm. puc. 1.1 8
NepBoi HacTun cTaTbk). ITOT Y3E€N KOHTPO-
nupyeTtcs npoueccopom DD1 STi5518 no
TPEM nuHWAM (cm. puc. 1.2): paspeweHus
nogaqKr HanpPsXeHUs NUTaHWA Ha KOHBEP-
Tep LNB_ENABLE (pwuc. 1.1), Buibopa
nonapusauvn LNB_POL (ynpasnsert
nepekniuyaTteneM Ha TpaH3ucTopax
VT13, VT15), koMmneHcauum 3aTtyxaHus
NATAIOWEro HanpaXeHns B OAWHHOM
kabene cHuxeHua LNB_LLC (nepexnioua-
Tenb Ha TpaHsuctopax VT4, VT14). MNpw
npesbIleHW KOHBEepTepoM notpebnse-
MOr0 TOKa U KOPOTKOM 3aMbiKaHuu B
kabene CHUXeHWa HanpsiXeHue Ha aenu-
tene R19R35 ymeHbllaeTcs, npoueccop
CYMTBLIBAET COCTOSHME aBapuu B COeau-
HEeHUW.

PecvBep NOCTPOEH Tak, 4TO Npu ero
BbIKNIOYEHUM (HO HE W3 CeTu) ynpasnfiTb
nonapusauuein KOHBepTepa v nepeknio-
4yaTb NogOvanasoHbl MOXHO C BEOOMOro
pecuBepa. TpanaucTtopsl VT9—VT12
obecneyrsaloT NPOXOXAEHWe Ha KOHBEp-
Tep HanpsxeHus nutanus (13 wnn 18 B) ¢
BEOMOro pecuBeepa B TO Bpems, korga
OCHOBHOW pecuBep NEpeBemEH B AeXyp-
Hblin pexxum. Ecnun oH B paboyem pexuvme,
NPOXOXOEHWE HanpsXeHua C BegomMoro
pecusepa 3abnokuposaHo. Hepocratkom
cnefyeT HaseaTb TO, H4TO MPW OTKIOHEH-
HOM OT CETY OCHOBHOM pecuBepe nuTaHue
C KOHBEpTEepa CHATO MOMIHOCTLIO U NPUEM
CurHana HeBO3MOXEH.

Yepes uenoyky R60CES e kabenb cHU-
XEeHUs nOoCTynaeT CcurHan 4acToTon
22 k'Y, Ansa nepeknioyYeHnsa noaavanaso-
HOB nNpuWémMa W CcurHansl npoTokona
DIiSEqC, ¢dopmupyembie QPSK-pemopy-
natopom B NIM-mopyne.

Ynpaenexwue P4Y-npeobpasosarenem v
QPSK-pemoaoynsaTopoM B 3TOM Mopayne
npomcxonm no OTaAenbHOI (cenaparHown)
wwHe I°C npoueccopom DD1.

TpaHcnopTHelih curHan TS B napan-
nencHoMm Buae ¢ Boeixogos NIM-mopyns
noctynaet Ha kommyTaTtop Cl-untepdeiica
(cm. puc.1.3). OH cobpaH Ha MUKpOCXemax
DD3, DD4, DD6—DD11 u ynpasnseTcs
npoueccopom DD1. MNocneoHwia Hanpasns-
eT Yepe3 KoMMyTaTop geckpembnvposaH-
Hbiit curHan ¢ Cl-cnoTta Ha TS-mapupyTtu-
3atop (poyTtep), HaxoAAWMACA B CamMoM
npoueccope DD1, npu npuéme KOamMpo-
BaHHLIX NPOrpaMmM UNK HeNOCPeacTBEHHO
¢ Bbixoga NIM-moaynsa Ha mapuwipyTusaTop
npu NpUEMEe HEKOOMPOBAHHbIX KAHAJIOB.

O6pasuoBbii curHan vyactoton 27 My
ons paboTtbl npoueccopa DD1 Beipabatsi-
BaeT reHepaTop, YNpaenseMblii Hanpsaxe-
Huem (IYH), Ha mukpocxeme DD2
(cm. puc. 1.2). Ctabunuampyet ux kKBap-
uesblii peaoHatop ZQ1. U3 curHana o6-
pasuoBoOii H4acTOThl Y37Abl MWUKPOCXEMbI
DD1 ¢popmupyloT HeoBx0aNMBIE CUrHAbI
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pa3Hoi YacToTel Ang paboTkl Npoueccop-
HOr0 sApa, BHYTPEHHWX Y30B, BHELUHeR
FLASH- n SDRAM-namaTtu. YcTtaHoBKy B
ucxogHoe coctosiHue (cbpoc) pecueepa
npu BKNoYeHun obecneyvBaeT y3en Ha
TpaHauctopax VT1, VT2. AnnaparHsiii
cbpoc Npu peMoHTe MOXHO akTUBU3WPO-
BaTb, KPAaTKOBPEMEHHO 3aMKHYB KOHLOEH-
catop C57 wnv COEAUHWB KOHTPONBHYIO
To4ky TP_RESET ¢ 06wwum npoBogom.

Pecusep ynpaensetrca 32-pa3psgHbiM
MUKpOKOHTponnepom ST20, Bxogawmm B
cocTas npoueccopa DD1. UHtepdeiic EMI
3TON MWKPOCXEMbI NOJLEPXWBAET WUC-
nonsb3oBaHue napannensHoi FLASH-na-
MSATW. YNpasnsaioLLyo NnporpamMmMy 3anmnchbi-
BaloT Bo FLASH-namsate (16 MBut) DS2
(cm. puc. 1.3, mukpocxema c¢bupmbl ST
Microelectronics). Mporpammy MOXHO MO-
Auduumposatb Yepes uHtepdeiic RS-232
(cm. puc. 1.1) 6e3 moaudukauum sarpys-
yuka (BOOT-cekTopoR). [na conpsxeHus
ypoBHein uHTepdeiica RS-232 v noprtoe
BBOZA WM BbiBOAA npoueccopa DD1 ycra-
HOBNEHb! 3nemMeHTbl VT, VT7, VD20.

Ansa nonHoi mogudukaumu (Nnepesanu-
cu) cogepxumoro FLASH-namsaTu npume-
HAIOT METOZA, NPOrPaMMUPOBaHNA BHELLIHNX
3anoOMWHAIOWMX YCTPOWCTB B CuUCTEME
yepes JTAG-uHTepdeiic (cM. puc. 1.2). OH
npepcrtaenaer coboil  20-BLIBOOHBLIN
LUTBIPLKOBLIN pasbém XP1 (Ha nnate 4acTto
He YCTaHOBNeH).

O nporpamMmmupoBaHUK pecueepa 4e-
pe3 ykasaHHble wHTepdeiicel Byner pac-
CckasaHo ganblue.
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OuHamuyeckoe O3Y ob6bémom 64 MEUT
DS3 (cm. puc. 1.3, mukpocxema Gupmbl
SAMSUNG) nogknioueHo K 16-6uTHOMy
SMI-uHTepdeiicy npoueccopa DD1. OHo
ucnoneayetcas MPEG-2 pekopepowm, yn-
paBnsoWMM NPOLECCOPOM U UM POBLIM
kopepom (DENC) mukpocxemel DD1.

LincdppoBbie curHans 3ByKOBOro COMNpo-
BOXOEHWA MOCTYNalT Ha 3BykosowW LAIM
DA4 (cMm. puc. 1.2), a nocne npeobpaszo-
BaHWs B aHanoroeylo ¢opmy — Ha OHY
BTOPOro nopsaka B Mukpocxeme DA3.

AHanoroBble curHanol BUAEO U 3ByKa
npuxognT Ha 6ydepHble ycunutenu v Kom-
MYTaToOp CUrHaNOB BHELWWHEro WUCTOYHMKa
BUAEONPOrpamMm.

MonHbIA LBETHOW TENEBU3MOHHLIA CUr-
Han obpabaTbiBaeTcs ycunutenem Ha
TpaHaucTopax V1324, VT335 n npoxognt
Ha RCA-paawém (cm. puc. 1.4) n P4-moay-
natop DM4 (cm. puc. 1.2, ysen ¢pupmsbl
TN). NpuHumnuaneHan cxema PY-Mmoayns-
Topa wn3obpaxeHa Ha pwc. 10. Y psapa
3NeMeHTOB Ha 3Tol cxeme (1, BO3MOXHO,
Ha OpYyrux) He ykasaHbl HOMWHANLI UNK
TWUNbl. 3TO CBA3@HO C TEM, 4TO BCE CXEMbl
HapucoBaHbl NO NMeYaTHelM nnaram. B Tex

MecTax, rge cnoxHo 6wbino onpegpenutb
HOMUHANbLl MAW TUMbl, aBTOP He cTan Mx
U3MepaTb 1 onpenenaTtb, Tem 6onee 4To
CNny4aes BbIXOAa MX U3 CTpos He Bbino.

Ha SCART-paswém XP9 (cm. puc. 1.4)
BUOEOCUrHaN MNoOCTyrnaeT 4epes KOMMyTa-
Top DAS (cm. puc. 1.2). BupeocurHan R
KOMMYTUPYETCS 3TOW e Mukpocxemoi DAS
1 ycunueaeTtcs kackagom (cm. puc. 1.3)
Ha TpaH3ucTopax VT320 n (papom ¢ H1UM)
VT321 (Ha cxeme owwnbo4HO ykasaH
VT331). Bupgeocurvansel G n B, a Ttakkxe
NEBOro 3BYKOBOIO KaHana KOMMYTUPYIOT-
ca Mmukpocxemoit DAG (cm. puc. 1.4), ycu-
nuBaloTca kackagamu: G — Ha TPaH3uCTOo-
pax VT331, VT332, B — Ha VT322, VT333,
NeBoro 3ByKoBOro kaHana — HaVT311 —wu
npuxopast Ha SCART-paswém XP9. Mukpo-
cxema DA7 kOMMYTUPYET CcurHansl 6uicT-
poro nepekio4eHUss UCTOYHWKA BUOEO-
curHana Fb v npaBoro 3BykOBOro kaHana
Ha BbIXOAHbLIE KacKagbl Ha TpaH3ucTopax
VT315 n VT312 cooTBeTCTBEHHO.

CyMMUWpOBaHHbII CUrHan crtepeokaHa-
noe ¢ mukpocxembl DA3 (cm. puc. 1.2)
noctynaet Ha PY-moaynatop, KOTOPLIA
nepeHocUT curHanbl n3obpaxeHus 1 3By-
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KOBOr0 CONPOBOXAEHWA Ha nioboin kaHan
neuumeTpoBbiXx BonH. MogynaTtop ynpas-
NSIeTca Mo OCHOBHOI wWwwuHe I°C. Mukpo-
cxema DS1 (cm. puc. 1.1, dupma ATMEL),
NOAKNIOYEHHANA K 3TON Xe LWuHe, coxpa-
HAET TEeKyLUMe HACTPOIKK NONb30BaTenNa n
ydacTeyeT B npouecce sepudukauum

- (onpepeneHus NOAMMHHOCTW) NOANMCHMKa

B cucTeme ycnosHoro goctyna Z-CRYPT.
AnemeHTLl ynpaeneHws ANs BelBOAa
OCHOBHOI MHdOpMaLmKm o paboTte pecuse-
pPOB WU ONS ynpaeBfeHWa WMX OCHOBHbLIMW
dbyHkumamn 6e3 MAY, a takke UK-npu-

- émHuk NAY pacnonoxeHsl Ha OCHOBHOW

nnate (cm. puc. 1.1). MuorogyHkumo-
HanbHbIA MHaMKaTop u UK-npuémHuk yc-
Ha nepexogHoW nnarte
(cm. puc. 1.4).

UHankatop HG1, paboTalowuii B AuHa-
MWYECKOM pexume, ynpasnseTtcs (co-
BMECTHO C KOHTponem BBOAa uHdopma-
UMM O COCTOSIHMM KHOMOK) LieHTpanbHbiM
npoLeccopomM, KOTOPbIA MO nocneposa-
TENLHOM LWKMHE nockinaet Heobxoaumyto
komMBUHaUMIO MMNYNBLCOB Ha Aewwndgparo-
put DD12, D13 (cM. puc. 1.1). Mpoueccop
OOHOBPEMEHHO C BbIBOAOM WHMOpMaumn
Ha MHOVKATOp CKaHWPYET COCTOsIHWE yn-
paensiolmx kHonok SA1—SA4. UK-npu-
émHuk DA1 (cMm. puc. 1.4) npuHumaer
komanael ¢ MAY, kotopsie gewndpyoTcs
1 BLINONHAKTCA LEeHTpanbHBIM NPOLIECCO-
pom.

Ha cxeme HapucosaHbl (cm. puc. 1.1)
He ycTaHoBneHHble anemeHThl R180,
R192, R195, R229, R237, R238, VD9,

. VD16, VD17, VD19, VT41. ¥Y3nul Ha HuX

MOTYT CNYXWUTb ANA NOACBETKWU YNpaBnsaio-
wmx kHonok SA1—SA4. MNpu xenanuu atn
3NemMeHTbl MOXHO CMOHTUpPOBaTb Ha
OCHOBHOW nnare.

KongeHcatop C146 (okono paswnéma
XP3 ona ycraHoeku NIM-mopyns) ocHoe-

HOW nnatbl Mogudukaumin 3.11 n 3.12
[omkeH umetb HomuHan 470 mkd x 16 B,
a sepcumn 3.15 — 1000 mkd x 16 B. B mo-
andukaumax 3.11 n 3.15 koHpeHcaTop
C18 (cm. puc. 1.2, okono BeiBoAa 48 npo-
ueccopa DD1) ponxeH nmeTb HOMWHAN
220 mkd x 16 B, B Bepcumn 3.12 oH OTCyTCT-
BYeT.

Ons peckpembnupoBaHus nepepas,
KoaupoBaHHbIx B cucteme Z-CRYPT (DRE-
CRYPT 1) unv DRE-CRYPT 2, B pa3bém
XP5 (cm. puc. 1.1) ocHOBHOI Nnatkl ycTa-
HaBNKWBAIOT KpUNTOMOAYNb. BHewHwWiA Bua,
ero BapuvaHToB NpeacTaeneH Ha puc. 11.
B pecuBepax DRE-5000 wncnonb3osanu
Tonbko moayns ZM_r2.04 (pwuc. 11,a),
KOTOPbIA MNPUMEHANM B pecuBepax
DRE-4000. OH onucaH B [2]. B pecuBepax
DRS-5001 ycTtaHaBnvBanu TONbKO KpUMNTO-
moayns ZM-V_r.1.01 (puc. 11,6), a B pecu-
Bepax GS-7300 — oba sapuaHTa.

OCHOBHOE HasHavyeHWe KpunTomoay-
na — MNPUHATbL WndpOoBaHHbIE CUrHansb
CW (Cipher Word) CSA-knio4eit B KOgUpo-
BaHHOM BUAE W BbAaTh AelndpoBaHHbIie
curHansl DW (Decipher Word) kniouyeit.
CtpykTypa Mogyneil nokasaHa Ha
puc. 12. Kpuntomopgyne ZM_r2.04 co-
6paH Ha OBYX MukpokoHTponnepax (MK),
UMEWKWX 3anTy OT HEeCaHKLMOHWUPO-
BaHHOro cyutbieaHus MO. O6a MK yua-
CTBYIOT B pAeckpembnupoBaHuUM KOAUPO-
BaHHOW nporpammel. MNpuxopsuwwue CW,
BblOoeNeHHble U3 noTtoka coobuweHuns
cuctemolr ycnoeBHoro poctyna EMM
(Entitlement Management Message),
newundpyiotca B DD1, 1 npoMexXyTo4yHble
3HayeHua noctynaiot B DD2, roe nony-
yaiotca Tpebyembie DW. CurHanst CW un
DW nepepalotcs v NPpUHUMAKTCH NpPo-
ueccopom DD1 no otaenbHbIM Nocneno-
BaTeNbHbIM aCUHXPOHHBIM WHTEpdencam
co ckopocTbio 9600 6uT/c.

MNosBneHWe kapT YCNOBHOro AocTyna
"Tpukonop TB" npegycmaTpusano UCNOoNb-
3oBaHue nitepdeiica ISO-7816. MNpu atom
BewaHve, B Liensx 6opbbbl C HeneranbHbIM
MPOCMOTPOM NpOrpamMm, Npeanonaranocb
nepeBecTy Ha CUCTEMY KpUMNTOKOAWpOBa-
Hua HoBoro nokonewus DRE-CRYPT 2.
Bbina paspaGoTaHa HOBasi MUKpocxema
kpunrtosawmTel A18TMLBA78229VG (na-
nee Ona kpartkoctk 78229VG) ¢ uvHTep-
¢deiicom, COBMECTUMbIM CO CTaHOapTOM
ISO-7816.

MNMockonbKy nMpeanonaranocb MUCMosb-
30BaHME HOBO MUKPOCXEMbl HE TOMLKO B
cMapT-KapTax, HO U B pecuBepax kKnacca
DRE-5000, 6bin co3paH HOBbIA KPUNTOMO-
aynb ZM-V_r.1.01. OH 3ameHsieT cTapblii
ZM r2.04 6e3 annapaTHOW nepenenku.
Tak kak B ctapom moayne nepegaya CW un
DW npoucxopwna nocnegosartenbHo U He
cosnagana no BpemMeHn, AMHUU Npuéma n
nepegaqun curHanoe o6bearHeHsbl. Moato-
MY 008 MUX KOHTpons 6bin uUcnonbL3oBaH
cneuunanuauposaHHein MK ST7FSCR1M1
(nmeeT mapkupoBky ZS902CVP MYS99874)
¢dupmbl ST Microelectronics. Ecnu ¢ npo-
ueccopa npuxopunu CW, To MK nepega-
Ban ux Ha 78229VG, a nony4eHHble C MUK~
pocxemsbl kpunTosawmuTtel DW Bo3spawan
B NpOLEeccop.

MpuHUMNuansHas cxema KpunToMoay-
na ZM-V_r.1.01 nao6paxeHa Ha puc. 13.
MK DD1 nmeet 3aimTty OT HECAHKLUWMOHN-
pOBaHHOro c4uThiBaHMA. Ero nporpammum-
pYIOT 4Yepe3 TEeXHONOTM4ECKUA pasbém
XP1, kOTOpbIA Ha 3aBOJE-U3roTOBUTENE HE
ycranaenueanu. Mukpocxemy 78229VG
nporpammupyloT oguH pas. Oxa umeer
YHUKaNbHLIA AEHTUOUKALMOHHbBIR HOMEp
ID, koTOpLIA Npu BoixoAe n3 ctpoa MK He
BOCCTAHOBUM. B HEKOTOPLIX KPUNTOMOAY-
NIAX MOXEeT OTCYTCTBOBaTb KOHAEHcaTop
C10.




B onuckIBaemMbiX pecvBepax npuMeHs-
v Tpy MoaudUKaLmMmnm UCTOHHWKA NUTAHWUA
FPO6M024 (dpupmbl FEREX R&D): rev 1, 3
u 3.1. Vx npuHuunuansHas cxema npea-
cTaBneHa Ha puc. 14. UCcToYHUKN BEpCUiA
3 v 3.1 omwmyaotea oT mogudumkaumm 1
yanamu, GparMeHThl CxeM KOTOPbIX Nome-
WeHbl TaMm ke, B Hux Takxe npuMeHeHbl
sapucTop 10D47 1K u auop HER107 Ha no-
auuuax RV1 u D8 cootBeTcTBEHHO. Kpome
TOro, B OTAMYME OT BEPCUM 3 B UCTOYHMKE
3.1 orcyrcTByeT KoHpaeHcaTop C5, Ha no-
auuusax D1—D4 wucnonb3oBaH OuUOL
1N5399, a koHaeHcaTop C12 nmeeT HOMU-
Han 1000 mkd x 10 B.

Moaudukauma 1 ucnons3osaHa B pecu-
sepax DRE-5000, sepcua 3 — 8 DRE-5000
u GS-7300, a 3.1 B pecuBepax DRS-5001
n GS-7300.

CBETOOAWOAHBIE JNIAMIbI, CBE-
TUNbHUKWU U BCE TAKOE...
www.new-technik.ru

* * *

MpocToit 3CTPaAHO-AUCKOTEYHBIIA
ycunutens 200/400 Br:
KOoHCTpykTOp — 500 pYy6.;
HacTpoeHHbI Moaynbs — 900 py6.
HanoxeHHbIM NnaTexom.

630075, Hosocubupck-75, a/s 63.
E-mail: zwuk-serwis@mail.ru

www.Zwuk-serwis.narod.r

PAOVUOLOETAJIN — noYTON
no BCEX POCCUMA!

Camuiin Wnpokuid Beibop paguoge- |
Tanei, 3an4acten ANA PemMoHTa,
paavoniobuTtensckux HabopoB U raa- |
XETOB. .

Ten.: pna Mocksbl (495) 543-47-96, |
(916) 029-9019,

ona Poccun mHorokaHanbHbllh 6ec- |

nnaTHei Homep 8-800-200-09-34.
WHTepHeT-marasuvH:
WWW.DESSY.RU
e-mail: zakaz@dessy.ru

McTouHuk nutaHua cobpaH no cxeme
UMMynbLCHOro 06paTHOXOAo0BOro nNpeob-
pasoeaTens HanpsbkeHwil. BHewHwid Bug
MCTOYHUWKA BepcuM 3 NokasaH Ha puc. 15.
BxopHoe ceTeBoe NepeMeHHoe Hanpaxe-
Hue 190...250 B yacTtoTtoit 50 wnu 60 Ny
yepes npepoxpaHutens F1 1 nomexono-
nasnsowwmii punstp C1C2LF1, npenatcT-
BYIOLLWMIA NPOHWKHOBEHWIO MOMEX OT WC-
TOYHMKA B CETb, MOCTYNaeT Ha AUOAHBLIA
mocT D1—D4 v 3atem Ha koHaeHcaTop C3.

MocnenosaTtenbHbIN  TOKOOrpaHW4n-
Baowmin peanctop RT1 BknwouéH ana
orpaHuM4eHusl MYCKOBOro ToKa 4epes MocT
B MOMEHT Havana 3apsgkm KkoHgeHcaTopa
C3. Bapuctop RV1 3awmuiaer UCTOHHUK
oT nepeHanpsxeHus. [pu npesbilleHUn
HanPsXXeHWs Bbillle HOPMbI COMPOTUBNE-
HWe BapucTopa yMeHbLUIaeTcs, TOK, NnpoTe-

KoMMNaKTHbIA aBTOMOOMNIbHbIN

ycunutenb

KalowWwwii 4Yepe3 Hero, yBenNUYMBaETCH W
npegoxpanutens F1 cropaet.

BbinpsiMneHHoe MOCTOsIHHOE Harpsxe-
HWEe NoCTynaeT Ha nepBUYHYID O0BMOTKY
TpaHcdopmatopa T1. OHO KOMMYTUPYETCS
MOLLIHLIM TPaH3MCTOPOM B Mukpocxeme U1,
HakonneHHas B TpaHcdopMarope aHeprus
nepenaércs BO BTOpWYHbLIE 0OMOTKM, CO3-
[aBas Ha HUX NEepeMeHHbIE HanpPsKEHWSA.
OHu BbinpaAMAsAoTca auogamu D6—D10.

Ons ynpaBneHns KNioHeBblM TPaH3UC-
TOpoMm nNpuMeHéH LLIN-koHTponnep B MUK-
pocxeme U1. 3anyck npu BKIIOYEHUW UC-
TOYHMKA NUTAHWUA B CETb NPOMCXOOMT Bhl-
MPSIMNEHHBLIM HanpsXeHueMm, nopasae-
MbIM Ha BbIBOA 5 MUKPOCXEMbI Yepes To-
KoorpaHuumealowmin peauctop R2. Mocne
3anycka NoSIBNAETCH Hanps>XXeHue BO BTO-
pudHBLIX 06MmoTKax TpaHcgopmaTopa T1, n
mukpocxema Ul nutaeTcs HanpsXeHnem,
orpaHuMYeHHbiM peauctopoMm R4 v Bbi-
npamMneHHslM guoaom D5.

CTrabunusaums BbIXOOAHLIX HANPAXEHWA
obecneynsBaetca anemeHtamu U2 (onTo-
napa, ranbBaHW4YecKU pasBs3biBalOwasn
nepBu4HbLIE U BTOPUYHBLIE LIENW UCTOYHKU-
ka) u U3 (ctabunusatop HanpsixeHus).
3HayeHus BbIXOAHbIX HAaNPsXeHW ycTa-
HaenuealT genutenem RER7. lNpu yee-
AWYEHUM BbIXOAHLIX HANPSXEHWIA OTKPbI-
BaeTca TpaHsucTtop B ontonape U2. Mpu
atom LLUW-koHTponnep B mukpocxeme U1
yMeHblUaeT JOAUTEeNnLHOCTb WUMNyNbCa,
YNpasnsiowero Kn4eBbiM TPaH3UCTO-
poMm. SHeprus, nepepasaeman BO BTOPUY-
Hble uenu, yMeHbLIaeTCsa U COOTBETCTBEH-
HO YMEHbLUAIOTCH BbIXOAHbIE HAMPSXeHUs
WCTOYHMKA NUTAHUA.

(OxorHuanne cnenyer)

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

"1 6opKy YCTpOCTBa cnefyer Ha4aTb C
MeHbLUEl nnaThl (eé YepTéx Ha puc. 4
B Macwtabe 2:1), Ha cxeme puc. 2 Haxoas-
wmeca Ha Hel petanu obBefeHbl WTPpuX-
NyHKTUPHOI pamkoii. lNocne ycTaHOBKW
BCexX OeTaneid NOAKNHaOT K KOHTaKTam
pasbéma XP1 ncTouHuk HanpsxeHus 12 B.
Ha konTakT 9 HyxHo nopaTs +12 B, a koH-
TakTel 1—4 coeguHUTe ¢ oBLWWM NPOBO-
OOM. 3aTeM 3amkHyTb KOHTaktel 9 u 10,
JOMmKeH 3acBeTUTECH ceeToauod. Ha kon-
nekrope VT1 yCTaHOBWUTCA HanpsxeHwe
okono 11 B, Ha ebiBoge 14 DA1 nosBuTcH
HanpsxeHue 5 B, Ha BoiBOAE 4 — He Bonee
0,5 B, aHa BbiBogax 9, 10 — meaHgp c amn-
nutypoid 11 B. lMNpu oTCcyTCTBUM OCLMNNO-
rpacda HanMuMe UMNYNLCOB Ha Bbixoaax 9,
10 onpenenseTca UM(pPOBLIM MYNLTUMET-
pOM KaK NocTosiHHOE HanpsikeHve 5...6 B.
3atem cobupaioT 6onbwylo nNnaty

. (pwec. 5, 6), ycTaHaBnueas Bce AeTanu,

kpome Mukpocxem YM DA2, DA3. Takxe
Heo6X0AMMO YCTaHOBUTL MPOBOMNOYHbIE (B
nsonauun) nepemMbldki. TpaH3nMCTOPbI Xe-
naTtenbHo 3anasTb Ha O[WHAKOBOW BbICO-
Te, aT0 06nerynT ux kpenéx. Tak kak cna-

OxoH4yaHue.
Hawano cm. B "Pagwo”, 2014, Ne 3

peHHble auoabl B kopnyce TO-220 ¢
ob6wumM aHogomMm gedpuumnTHLI, Ha nnarte
npeaycMmoTpeHbl Mecta Ana UX 3aMeHbl
auogamu B kopnyce DO-27.

Mocne coeguHeHus NNat ¢ NOMOLLbLIO
pasbéMa M nogaym Ha 06o3HaveHHble
nnowaakn Hanpsxkedus 12 B ¢ 6noka
NUTAHUS W curkana sknioveHus Y, Ha
koHpeHcaTtopax C20 n C21 ponxHo no-
ABUTBLCH HanpsxkeHue +25 u —25 B coot-
BETCTBEHHO, a Ha amuTTepe VT3 — okono
+8 B OTHOCMTENBHO CpepHei TOYKW Bbl-
xopHoM oBmoTku TpaHchopmatopa. Mpu
3TOM pAeTanu npeobpasosartens He AoNX-
Hbl HarpeBaTbCs, a noTpebnaeMblii TOK He
ponxeH npesbiwats 0,3 A. MNocne npoeep-
kv MH BnavsaloT Mukpocxembl DA2, DA3.

Heucnonb3yemble BbIBOALI MUKPOCXEM
ykopauuaioT Ha 3...4 MM. BaxHo ycTaHo-
BUTb MUKPOCXEMbl CTPOro nepneHauky-
NAPHO nnare, uHave oHW He ByayT npune-
raTb K KOpMycy BCeii NNOCKOCTLIO U MOryT
neperpeTbcs. [ns YMeHbILIEeHUs BAUAHUA
HABOMAOK Ha Lienuy yCunuTens OKono BbIBO-
[OB NUTaHUA MuKpocxem poBasBneHbl
OononHUTeNLHbie kKonpaeHcatopbl C26,
C28 (C30, C32) émkocTbio 470 Mkd ¢
HU3KMM umnegavcom (low ESR). [Ons
yMeHbLUEHUs1 HaBOJIOK AOPOXKMN OT BbIBO-

11
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[OB NUTaHWA NPeaBapuUTeNbHONo Kackaaa v BbIXOAHOro
kackana TDA7293 coeamHRAI0TCA B MEecTax Naiku BblBO-
[OOB 3TUX KOHOEHCATOPOB.

3arem B nnaTty BNanBaloT NpoBoAa ANs NOAKYe-
HUA BHEWHWX pa3beémoB. [na pasbéma nutaHua
(knemmHbili  6nok  DG58C-A-2P13 ot Degson
Electronics) Heobxoaum NpoBog Ce4YEeHUEM HEe MeHee
2 mM?. Otpesok gnvHoit B 50...70 MM BnauvBawT B
nnaty. AHanoruwyHo BnawveaioT kabenu coepuHeHWs
nnatel ¢ passémamu RCA (XS3.1, XS3.2). ina atoro
ncnonb3yloT Noboin Markuin kabenb. Taknm xe obpa-
30M BnavealT NMPOBOAA K BLIXOAHOMY pasbémy X4
(knemmHbild 6Bnok DG58H-A-04P-13 ot Degson
Electronics). CeveHne BbIXOAHLIX MPOBOOOB OOMKHO
6biTb He meHee 0,5 Mm% MecTa noanaiikm NnpoBoAOB
HYXHO YKpenuTb TepmMokneem. [Ins npoBoaa curHana
BiJtodeHuss 1Y B 60OKOBOM KpbILWKE NPOCBEpPNeHo
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oTBEepcTUe AMaMeTpoM 2 MM, Yepes KOTOpOe BbiBe-
heH npoeof onuvHoii okono 20 cm. Ona dukcaumn Ha
HEM XenaTenbHO 3aBa3aTh y3en U3HyTpu kopnyca YM.

Janee nnaTty BCTaBNAOT B Na3 KOpnyca v pasme4atoT o0Teep-
CTUA MO, BUHTHI KPENAeHUs TPaH3UCTOPOB WM Mukpocxem. OT-
BEPCTUA AEenaloT CBepnoM guametpom 3,6 MM, NOTOM ux pas-
3EHKOBbLIBAIOT [1F YCTAHOBKM BWHTOB “"BnoTtain”. MowHsie [T,
Avopbl N BbiXoAHbLIE MUKPocxembl YM kpensiT k kopnycy (poTo Ha
puc. 7) suHtammn M3 yepes nsonupyiowme Npoknaaky na cnioabl
C WUCNONbL30BaHWEM W3ONUPYIOLLMX Xe BCTABOK AN BUHTOB.
Mpoknaaku Nog MUKpOCxemMbl Heobxoaumo 06a3aTenbHo Npoma-
3aTb TEpMONacToi, Hanpumep KMT-8.

Puc. 5

3arem Ha NNAacTUKOBbIE CTEHKWM KOpPryca YyCTaHaBnueBawT
BbIXOAHbIE Pa3bembl X4 1 K HUM NOAKNIOHAOT COOTBETCTRYIOLME
npoeoga oT neyatHoW nnatel (Ppoto Ha puc. 8). MNocne artoro
NoAKNIOYAI0T CUrHaNbHLIE Kabenu K pasbEmam Ha NaHenu ycunm-
Tens (poTo Ha puc. 9) 1 ewé pas nposepsioT paboTy CUCTEMBI B
Leniom; ecnun BCE B HOPME, XenaTtesbHO NPOKIeUTb TEPMOKIEEM
NpoBoAa Ha BbIXOOHbLIX pa3beémax n paszveém XP/S1, rabaputHeie
KOHAeHcaTopkl 1 TpaHcdhopMaTop, Tak Kak oHu 6yayT paboTats B
ycnosusix Bubpauuii. 3atem cobupaloT KOpNyc NONHOCTLIO.
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Mepen ycTtaHOBKOW B aBTOMOBWUNL Xena-
TeneH NPOroH ycunuTena B TeuyeHue
HECKOJIbKWX AEeCATKOB 4acoB ANA NpoBep-
KW ero HaaEXxHoCTU.

MopknioyeHwe nuTaHus Henocpea-
CTBEHHO B aBTomobune HeobxoaMMO
NPOV3BOAUTL npoBOAAMMW CeYeHneM He
MeHee 2,5 MM® KaKk MOXHO MeHbLueit
aAnvHel (puc. 10). MNopxnioyaTtb UX HYXHO
K KNeMMaMm akkymynsatopa 4Yepes nnas-
KW npepoxpanuTens Ha 15...20 A, k ycu-
nutenio Bectu oba nNpoBoga OT MOCO-
BOW M MWHYCOBOI Knemm. Yacto u3-3a
HeKa4yeCTBEHHOI NPOBOAKK B aBTOMOBU-
ne BO n3bexaHwe nomex NpPUxoauTcs

™ yas
i /{f% |
e TG

i Pue. 7

+28 * *Gﬁw. *Gﬁug.

NpoBOAMTL MPOBOAA OT
aKkKyMynsiTopa W K MarHu-
Tone.

W3-3a manoro pasmepa |

Kopnyca (nnowagab Tenno-
otBoAaa okono 400 mMm?) BO
Bpems pabotel YM Harpe-
BaeTcsa Ao 40...50 °C. 310
HOpMansHas Temnepary-
pa ons ycunutensHou an-
napatypbl, €Cnu Npu MoH-
Taxe ycTpoWcTea B cano-
He npeaycMoTpeTb BO3-
MOXHOCTb  LIMPKYNALMA
BO3OyXa.

O6uy. JIKY Y Boix. J1K
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Ten. 607-88-18

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

PAZIMO N2 4, 2014

Puc. 11 l:@

Mpw peanbHOW 3kcnnyartauuu B aBTO-
mobune MOXHO OTMETUTH 3HaYUTENbHOe
ynyyweHue 3By4aHusi cuctemsl U ynob-
CTBO pa3aMeLrleHus. [laxe npu onuTensHon
paboTe Ha Makcumyme MoLuHoCTK ans AC
Focal polyglass V1 Temnepartypa kopnyca
YM He npesbiwaet 60 °C. EcTecTBeHHO,
XOaTb OT TAKOr0 YCUNUTENS YyAEec He npu-
XOAWUTCSH, HO OAHO3HA4YHO MOXHO yTBEp-
XAaTb, YTO OH "nepeurpaet” BoNbLINMHCT-
BO MOAENOK HUXHEro LLEHOBOro Ananaso-
Ha, COXpPaHAs XapakTepUCTUKKU MUKPO-
cxem TDA7293.

HekoTtopele napameTpbl YM npoBepe-
Hbl C MNOMOLLBLIO KOMMNBbIOTEPHOIN Nporpam-
mbl Right Mark Audio Analyzer 6.0 (RMAA).
Ha BbixogHO# MowHocTu 15 BT npu
HanpsxeHun nutaHua 12,6 B rapmoHude-
CKMe UckaxeHun B kaHanax paeHbl 0,045 n
0,019 %, a MHTEpPMOAYNSALUMOHHLIE UCKa-
xeHuns — 0,024 u 0,026 %. OTHOWeEHWe
curHan/wym — okono 90 nb. Bonpeku
pacnpocTpaHéHHomy Ha dopymax UHTep-
HETA MHEHUIO WHBEPTUPYIOLLEE BKIKOYE-
HWE MUKpPOCXeMmbl (B NpaBoOM KaHane)
nokKasasno XyALumid pe3ynstart no u3amMepeH-
HbIM NapameTpam. Mcnons3oBaxuue TMNo-
BOW CXeMbl U3 CNPaBO4HOI [OKYMEHTaLumn

Ha Mukpocxemy [2] Okaz3anocb Ny4LWMM
BapuMaHTOM.

Bo3moxHblie 3ameHbl: Mmukpocxema MH
TL494 wumeetr aHanoru — KIA7500,
MB3759, UPC494, IR3M02, KP1114EY4.
Bmecto |IRF3205 MOXHO YCTaHOBUTHL
nobble cOBpeMEHHbIe NoNeBbLie N-KaHanb-
Hble TpaH3ucTopbl, Hanpumep, IRFZ44,
IRF540, BUZ111S, STP8ONF06, IRF1405
Ha HanpsxeHwe 6onee 50 B, npu4ém po-
NyCTUMO NPUMEHUTL TONLKO OAHY napy
TpaH3ucTopoB. TpaH3ucTtopsl BC817
MOXHO 3ameHuTb 2N5550S, MMBT100,
MMBT2222, 25D1484, a TpaH3ucTop
BC807 — 25TR2160, BCX17, MMBT591,
PMBT2907. Tpauauctop BCX51 3ameHsiem
BCX52, BCX53, 2SB1027, 2SB1313,
SB1123U. MNpu HeobxopmumocTu noabop
TUNOB TPaH3UCTOPOB MOXHO NPOBECTU MO
cnpaeo4Huky [3]. dee auogHble cHopku
VD7, VD8, paccuyMTaHHbLIE Ha MOCTOAHHLIN
TOK He meHee 3 A u HanpsxeHue Gonee
80 B, MOXHO 3aMEHUTL YeTbIpbMA anopa-
mu FR302—FR304, UF5404, RGP25G.

Ha puc. 11 nokazaHbl yepTexu pas-
METKW NepeaHein n 3aaHeit naHenei 6noka
YM pgns NnpuMeHEHHbIX aBTOPOM 3NeMeH-
TOB W Y3/10B KOMMYTaLMW.

JIMTEPATYPA

2. Datasheet TDA7293. — <http://www.
datasheetcatalog.com/datasheets_pdf/
T/D/A/7/TDA7293.shtml>.

3. bunonsipHele TpaH3ucTopel. TUnNoebie
xapaktepuctuku. CnpasoyHunk. — <http://
alltransistors. com/ru/>.

OT1 pegaxymn. ABTOpCKWE marepuans K

. CTaThbe, NOME3HLIE MNPY U3rOTOBNEHWN YCUIN-

Tens, pasmeweHsl no agpecy ftp://

ftp.radio.ru/pub/2014/04/avtoUM.zip Ha
Hawem FTP-cepsepe.

MOAYTbHAS PEKITAMA

Ycnosusa cm. B "Papuno”, 2014, Ne 3,¢c. 7

Hab6opbi 1 ragxetsl ot "MACTEP KUT"
W Apyrux Beayluux nponssogutenei —
8 MHTEPHET-MATA3MHE "OECCU™:

— YHuBepcanbHblit aBTOMOGUNbL-
Heiit OBDII ckaHep ¢ Bluetooth uHtep-
¢eiicom MP9213BT —1183 pyb6.

— XWUT! YHuBepcanbHbiii aBTOMO-
6unbHelin apgantep K- L-nuHum USB
BM9213 — 1296 pyb.

— MNepexogHuk USB — COM
(RS232C) BMB050 — 605 pyb.

— XUT! MMnynbCHbIA MWUKPONpPO-
LLeCCOPHBbIiA meTannonckaTenb
BM8042 — 2111 py6.

— YHuBepcanbHbii UMMYNbCHBIN
meTannouckatens BM8044 —
4642 pyb6.

— Tepmoctar MP3303 nop ynpas-
nexnvem Android — 1421 py6.

A TAKXE: LUvpokwii BeiGOp Mynb-
TUMEANAHBIX MUWHWU-KOMNLIOTEPOB
(pasmepom c pnawky) Ha OS Android.

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

Bynete B MockBe — 3axopure!
Bcerpa B Hannuuum Becb (a 3TO
cBbile 650 HaMMeHOBaHMIA) CNeKTp
Habopoe "Macrtep KWUT", Ekits un
KitLab. Mui xaém Bac no agpecy:
r. Mockea, yn. Bonbwasn lNouroean
(exon ¢ Py6uosckoit HabepeXHoit),
A. 34, crp. 6, odbuc 22. Pagom
CT. MeTpo "AneKTpo3aBoackan”.

HOBOCTU BELLAHUA

Pa3pgen Benér B. N'YJISIEB, r. AcTpaxaHb

POCCHSA

"C pekabpsa 2013 r. Ha 3HA4YUTENbLHOI
TEPPUTOPUKX CTpaHbl M3-3a (UHAHCOBLIX
npobnem NpegnpusaTii CBA3KM OTKNIOHEHb!
nepeaarynky, OCYLLECTBASIOWME TPaHC-
naumo "Pagmo Poccun”. Xutenu 6onb-

NMpumevanme. Bpems scrogy — UTC.
Bpemsa MSK=UTC + 4 4.

WOoro 4ucna OTAANEHHbLIX HaCEeNEHHLIX
NYHKTOB HE UMEIOT BO3MOXHOCTU NPUHU-
MaTb rocygapcTBeHHoe paguo”, — 3a-
asun 4neH Komutetra CP no KOHCTUTY-
LWMOHHOMY 3aKOHOAATENLCTRY, NPaBOBLIM
1 cypebHbiM BONpocam, pa3BuTuio rpax-
paHckoro obwecTsa, npeacTtaButens OT
3aKOHOOATEeNLHOro (NPencTaBUTENLHONO)
opraHa rocygapcTBeHHOW Bnactu Pec-
nybnuku Bypatua Anekcangp Bapdono-
Mees. :

Cnukep Coseta degepauym Banew-
TuHa MaTBueHko gana nopy4eHue noaro-
TOBMTE 06paweHue B MuHUCTEPCTBO
CBA3M WM MACCOBbIX KOMMYHUKAUWA B
CBA3WU C OTKJIIOMEHWEM PaaMOCTaHLUN.
Ona Takxe nonpocuna MUHWUCTPa no
[enam rpaxpgaHckoil 060pOHbI, 4Ype3Bbl-
YalHbIM  CUTyauusM W NUKBMZALMK
nocneacTeMini - CTUXWRHLIX ~ BencTeuia
Bnagumupa lNyykoBa COBMECTHO C Npo-
GuUNbHbBIMKM ~ BEAOMCTBAMW  3AHATHLCH
pelweHreM 3Toi Npobnembl U B TEHEHWE
Mecsaua ponoxute Cosety depepauuu o
pesynsratax pabotsl (MctoyHuk — URL:
http://www.baltinfo.ru/2014/02/26/
Sovet-Federatcii-Radio-Rossii-pere-



stalo-veschat-v-ryade-regionov-RF-
410346 (27.02.14)).

MOCKBA. B noHegensHuk, 10 ¢espa-
na, B adnpe Mockebl M pervoHa Havana
Bewadme paguoctaHuma "Toeoput Mock-
Ba", KOTOPana BLIXOOMT B ahup Ha HacToTe
94,8 Ml'y. Panee aTy yacToTy 3aHuMana
ctaHuwa "RU.FM". B kauecTtse noroTtuna
VCMONb3yeTca XewTer #roBopuTMOCKBA.
Takan ambnema noseunack Ha cauTe
paguoctaHumi  hitp://www.govorit.
msk.ru, KOTOpbliA HA MOMEHT MOAroTOBKM
Marepuana Kk ne4aT Haxoaucs B COCTONA-
HuWM pas3paboTku. [MaBHLIM PeaakTopom
paguocTaHuMmM HasHaveH ObIBLUMIA pyKo-
soguTens "Pycckoit cnyx6el HoBocTeir”
(PCH) Cepreit [lopeHKO (MCTOYHWMK —
URL: http://rosinform.ru/2014,/02/10/
vyshla-v-efir-radiostantsiya-sergeya-
dorenko/(27.02.14)).

Ha TpeTtbeit kHoNke CTONMYHOWK papauo-
cetu Hayano eewaHue "Pagno Mockebl”.
B nepepaqax MOXHO yCnbillaTb rOpPOA-
CKue HOBOCTM, aBTOPCKME NPOorpammbl, a
TaKxXe NecHN POCCUMCKUX U 3apybexHbIX
UCNONHUTENEIA.

"CraHuma 6yaeT HacbllWeHa akTyanb-
HbIMW TOPOACKMMW HOBOCTAMMW, MYy3bl-
KaneHblil popmat ctavetr Gonee BbiAep-
XaHHeiM. lMpy 3TOM Mbl nNocrtapaemcs
€0o3AaTh Ha 3ToW nnowaake atmocdepy,
MOHATHYIO NIOAAM, KOTOpbIE NPUAEPXU-
BaKOTCH KNACCUYECKMX LIEHHOCTEN. YMHU-
4YaTb U Y4UTb XU3HU TOHHO He Bypem.
Halua uenb — noBepuTenbHbie OTHOLIEHWS
C ayaMTopueld CcTapliero rnokoneHus”, —
3anBWUN MaBHbIA pefakTop paguocTaHUmMm
Makcum Jumos.

PaHee Ha TpeTbeih KHOMKe Belwiana
paguoctaHuma "Toeoput Mockea". "Pa-
oo Mockebl” BOWNO B coctaB ob6wegu-
HEHHOWM pefakuuMn MOCKOBCKUX 3nek-
TpoHHbIX CMW "Mockea Megua”, B koTO-
pyl0 B HacTosiLee BpemMs Takxe BXOOAT
cetesoe umspasHve M24.ru, TenekaHanol
"Mocksa 24" u "MockBa [Oosepue”,
pagmocTtaHumu "Mockea FM" u "Moscow
FM" (uctounuk — URL: http://www.
m24.ru/articles/38444 (27.02.14)).

BEJIMKMA HOBroPO[. B Benukom
Hosropoge nosBunacbe paguocTaHUUA
"Papuo BaHa", oHa pa6oTaeT Ha yacToTe
106,8 MIu.

WPKYTCKAS OBJ1. 14 aHeapsa 2014 r.
K cetu "Pagmo Romantika” npucoeguHun-
ca . TynyH Ha wactote 105,2 MI'u. "Pagmo
3ee3pa” BLIMIPano KOHKYPC Ha BelliaHue B
ropoge WMpkyTtcke Ha yactote 104,2 MIu.
B adupe UpkyTcka paguocTaHums 3a3ey-
4YUT B 3TOM rofy.

KA3AHb. Ha coctosBwemcsa 3acena-
HuM PepepanbHON KOHKYPCHOR KOMUCCUM
no TenepaguoBeLLaHuio yactoTy 90,2 MMy
B I. KaszaHu BblMrpana paguocTaHuus
"Bectn FM", a BTopas 4Yactorta 98,7 My
poctanacek "Paguwo Oaya”.

KWPOB. "[Jetckoe paguo” ("Oetn FM")
BbIMIPano KOHKYPC Ha apupHOEe BellaHue
B . KupoeBe Ha wactoTte 107,9 Mlu, a
paavokanan "Bepa, Hagexga, noboss” —
Ha YacTtorte 90,8 MI'u.

JIMNEUK. Hayana pa6oTy paanoctaH-
ums "Komcomoneckaa npaepa”. Kpyrno-
cyTo4yHO Ha vactote 107,3 MIy Tenepb
6yoyT TPaHCNMPOBaTLCA HOBOCTWU, MY3bi-
KanbHblEe NMepedaqdy v counansHblie Npo-
rpamMmbl.

HWXEFOPOACKAS OBJI1. B r. Capo-
Be (6uiBLUMIt Ap3amac-16) MyHuUMNanb-

Hoe npeanpustue "TenepagwoBewaHue”
aHOHCUPOBano 3anyck HOBOI paguocTaH-
umn. TecToBOE Belw@Hwe pagmoCTaHUMK
"CBOE paouo” BepAETcs Ha 4vactoTe
90,4 My,

Mogpo6bHocTH 0 Ha3Ha4eHuu n popma-
Te HOBOW My3biKasibHOW BOMHbLI B Npecc-
penuse He coobuwaiotca. B HacToawwmin
MOMEHT TecTOBblil adup cocTouT K3
neceH MNpPeMMylLecTBEHHO 3apy6exHbIx
WUCMNONHUTENEN, NepemMexaolmnxca 3a-
CTaBKOW C yKasaHueM Ha3BaHus paauo-
craHuum (uctouHuk — URL: http://www.
sarov.net/news/?id=29532 (27.02.14))

HOBOCUBWPCK. PapnocTtaHuwa "Ce-
pebpsaHbii Joxab" nonyduna npaso Ha
BewaHre B . HoBocubupcke Ha 4acrore
96,6 MlIy. 06 utorax 3acepaHua Pepe-
panbHO KOHKYPCHOM KOMWUCCKUMK MO Tene-
pagvoBeLlaHnio coobuwaerca Ha oduum-
anbHOM caiTe 9TOW paguocTaHuuu.
Papvo "CepebpsaHblit [loxas”, OCHOBaH-
Hoe B 1995 r, Bewaer B 44 ropopax
Poccun, Bkniwovas KpacHospck, OmMck,
BapHayn, Kemepoeo v Huty (MCTOYHUK—
URL: http://tayga.info/news/2014/02/
26/~115669)/ (27.02.14)).

NETPO3ABOACK. B lNetposasoacke
nosBUTCHA paauvocTaHuma "[detckoe pa-
avo” ("Oetw FM"). Beuwanuve Gyper ocy-
wecTenaATecs Ha 4acrtore 105,2 Mlu.
PeweHre 06 atom 6bino npuHaro Pepe-
panbHOM KOHKYPCHOW KOMMCCUEl no
TenepaguoBewadmio. Ctonuua Kapenun
ctana 33-m ropogom B Poccuu, roe 6yoer
BEllaTh NepBasn B CTPaHe feTcKas paguo-
CTaHUUA.

NPUMOPCKWIA KPAW. K pervoHans-
HoW ceTu "Love Radio" npucoeguHuncs
r. ApceHbeB, 4acToTa BellaHua —
95,8 MIu.

CAMAPCKAS OBJ1. K koHUy ropga B
Camapckoii obnactu gonxHa bbiTe pas-
BEpPHYTa aHanoroeas adupHas paguo-
TpaHcnauMoHHas ceTe. NpoekT "Camap-
ckoe rybepHckoe paguo” HOCUT He
TONLKO UHPOPMALUMOHHLIN Xapaktep. B
cny4ae BO3HWUKHOBEHMS 4pe3Bbl4aiHbIX
cuTyauwuii ata cetb ByaeT ucnonL3osaHa
Ana onoselleHus Hacenenus. TecToBoe
Bewanue “"Camapckoe ry6epHckoe
paguo” HayHeT B MapTe B HECKONbKUX
MyHUUUNanbHbiXx o6pa3osanusax. Mo
Mepe roToBHOCTW paguonepepatoulein
CeTu OCEeHbK XWTenu Bceit obnactu
CMOTyYT CTaTh CAywaTensaiMu paguocTaH-
umn. Npupér "Camapckoe rybepHckoe
paguo” n B r. Coidpanb. Ana aTtoro
"PervoHanbHbIil LEHTP TENEKOMMYHMKA-
uuii" paccuyuTeiBaet npuobpectu pa-
Auo4acTtoTy, npeasaputensHo 3To 6y-
aet 93,3 MIy. MNocne nonyveHus nu-
ueHauu Ha BeuwaHue B CwidpaHun “Ca-
mapckoe rybepHckoe paguo” craHer
€0WHCTBEeHHbIM BeLaloL MM Ha BCel Tep-
putopun Camapckoit obnactu co crTo-
MPOLEHTHBIM MNOKPLITUEM (UCTOYHUK —
URL: http://syzran-small.net/index.
php?go=News&in=view&id=8919
(27.02.14)).

CAPATOB. 27 aHBaps 2014 r. B0306HO-
Buna ceoto paborty paguoctaHuma "Maxi-
mum”. YacrtoTta BewaHus — 87,5 M.
HanomHum, 4TO 3TO NPOU3OLWANO nocne
onuTensHoro nepepsiea, korga B 2008 r.
paavocTaHuMs npekpartuna ceoo pabory
(uctouHuk — URL: http://sarinform.
com/lenta/archives/new/2014/1/30/
29028 (27.02.14)).)

YNIbAHOBCK. Coctosanock 3acepa-
Hue dPenepansHO KOHKYPCHOM KOMWUC-
cCuM no TenepaguoBewaHuo. "Pagno
Haua” npusHaHo nobegutenem KOHKyp-
ca Ha HasemHOe 3adupHOe pagvoBeLla-
HMe B T YnbAHOBCKE Ha 4YacrtoTe
89,2 Ml'u, a paguocTtaHuusa "Mup" — Ha
vyactote 106,6 MIru.

XABAPOBCK. "NMepBoe pobpoe pa-
auo” (cnoraH pagumoctaHumn “"Mup")
Tenepb [OCTYNHO cnywatenam Xaba-
poBcka Ha YacTtoTe 102,3 MIu.

AAIPOCJIABJIb. C 1 despana npo-
M30WAN U3MEHEHUA B APOCNABCKOM
acdwumpe. Ha 4yacrtoTte 104,5 My BmecTo
paguocTaHuuu "LLiaHcoH™ Havano pabo-
Tath "ABTOpapuo”, a Ha 4acTtoTe
105,6 Ml'y, BmecTo "ABTOpaguo” Hauva-
Nnochb BewaHwe paguocTaHuum "Xut
FM™.

CETEBBIE PAAVWOCTAHLUUU

K cetn BewaHus papuocTaHumm
"ABTOpaguo” B TEKyLLEM roay npucoenu-
HUMUC:

— r. AnwepoHck (KpacHopapckuii
Kpai), YacToTa BellaHusa .
102,9 Mly;

—r. lwum  (TromeHckan
yacTtoTa BewaHus — 103,4 MIy;

— r. WumaHoeck (Amypckas 061n.),
yacTtoTa Bewarus — 106,2 Mlu;

— r. OHera (ApxaHrenbckas
yacTtoTa Bewanus — 101,9 My,

Paguocranuusa "Cnopt FM" B 2014 1.
Hauyana eewaTtsb B I. BapHayne Ha yacToTe
91,1 MIy, B r. Bonorge — Ha 4acTtoTe
103,7 MI'y, B r. Kanyre — Ha 4acTtoTte
107,6 My, B r. KpacHosapcke — Ha
yactoTte 93,5 MIu, B . CMoneHcke — Ha
yactote 87,7 My, B r. Tomcke — Ha
yactotre 107,6 My, B r. TonbATTM
(Camapckas o06n.) — Ha vyvacToTe
95,5 My, B r. TIoMEHM — Ha 4acToTe
87,9 MIy, B . Ydpe — Ha vyacrtoTe
87,8 MI'y, B . Apocnaene — Ha 4acToTe
99,5 M.

K pervoHancHoi cetu BewaHus "Pa-
avo Oava" ¢ Havana 2014 r. npucoeanHu-
JUCb:

— . AnwepoHck  KpacHopapckoro
Kpas, yacTtoTa BewaHma — 96,3 MIy;

— r. KponoTtkuH KpacHopapckoro
Kpas, 4acTtoTa BewaHna — 92,7 My,

B 2014 r. cetb permoHanLHOro Bewa-
Hua "Paguo ENERGY" nononHunack ropo-
namu:

— . Kponotkni  (KpacHopapckuit
Kpaii), 4acTtoTa BewaHua — 96,8 MIny;

— . byaynyk (Openbyprckaa o6n.),
yacTtoTa BewaHns — 103,3 Mlu;

— 1. ByrypycnaH (OpeHbyprckas 061.),
yacTtoTa BewaHus — 104,6 Mlru.

K cetm pervoHansHoro BewaHws pa-
avoctaHuuu "lOmop FM™ npucoeguHu-
NUCb:

06n.),

obn.),

— r. MeH3a, vacTtoTa Bewauua —
106,7 Mlu;

— r. MckoB, 4acToTa BewaHus —
105,8 Mru;

— . 9KyTCK, 4YacToTa BewaHus —
103,6 MI'y;

— . WappuHck (Kypravckas o6n.),
yactoTa eewaHus — 106,2 MIu;

— r. Tumawesck  (KpacHogapckuii
Kpai), yactora sewaHus — 100,4 Mlu.
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PAIMO Ne 4, 2014

P. UBAHIOLLIKUH, r. MockBsa

OgHMM M3 NonynsapHbIX NPUEMHMKOB koHUa 40-x un Ha4Yana 50-x rr.
6bin namnoseiii Nnpuémunk "BanTtuka”. MpuyuHa aroro — 6eicTPOE pas-
BUTHE pagvoBeLyaHns Ha QNWHHBIX, CPegHUX U KOPOTKNX BOJIHaX, BO3-
MOXHOCTE HaWTH B 3dupe AanbHIOK PaguoCTaHUWIO, UHTEPECHYIO
My3bIKy, nobumoro ucnonHmtens, nbo kavyecrso m pasHoobpasue
rpamMnnacTUHOK TOro BpeMeHu BCE-Taku ycTynanu paguosewjavmio. 06
YCTpPOMHCTBE NPUEMHMKA U ero MoanduKaLnax paccka3biBaeT CTaThs.

B npopnomxeHue TeMsl B CriegyowemMm HoMepe xypHana 6yger ony6-
JIMKOBaHA CTaThs O pecTaspaynm oqHOW N3 MogeNIeN 3Toro NPUEMHUKA.

ocne Benvkoit OTe4yecTBEHHON BOMHbI

nepeg, pPaanonpoOMBILLNEHHOCTLIO
CCCP 6bina noctasneHa 3afaya ckopeiilie-
rO HaNaxwBaHWA CepUINHOro NPoM3BOACTBA
paavoBeLLaTentHbIX NPUEMHUKOB, NOCKONb-
Ky BO BPeMS BOIAHbI OHO ObUIO NONHOCTLIO
ceépHyTo. Bonee Toro, B Ha4ane BoiiHLI BCe
PaguonNpUeéMHUKK BbiNK Y HaceneHua nabs-
Tbl, M 3HA4YUTENLHAA YacTb M3 HUX K 1945 T
okasanacb ucrnopyeHa nmbo yrpayeHa.

B pnene Bo306HOBNEHUA CEPUIAHONO NPO-
W3BOACTBA paavoBelaTeNbHbIX NPUEMHU-
KoB Gonbluve Hagex bl BO3naranuck Ha
Pwxckuwin 3aBog, VEF, koTOpbiili A0 BOWHLI
BLIMYCKaNn HECKONLKO Mopenei GbiToBbIX
PagvoNPUEMHWKOB HEMNOXOro kavecTsa C
MCNONL30BaHMEM  3anafHOEeBpPONEenCcKoi
anemeHTHOI 6a3bl. Ha 0OCHOBe OOHOI 13 Han-
Bonee ypa4HbIX A0BOEHHLIX moaenein "VEF-
Super-M517" B koHue 1945 . 3aeon VEF pas-
paboTan 1 NPUCTYNIAN K CEPUIAHOMY BbIMYCKY
pagmonpuémHunka "VEF-Super-M557" yxe ¢
WUCMNONbL30BAHWMEM Namn OKTaNbHOW Ccepuu,
KOTOpble OTE4YECTBEHHas MPOMbILLLNEHHOCTL
Havyana aKTMBHO ocBamBaTb ele 8 1937

Tem He MeHee MoEepHW3aLnMA LOBOEH-
HOIW Mogenn He MOrfa paccMaTpUBaTbLCH
Ha AONrOCPOYHYIO NEPCMNEKTUBY, MOCKONb-
KY TEXHU4eckue peleHus koHua 1930-x —
Hayana 1940-x rr. yxxe 6binv B 3HaYUTENb-
HO mepe yctapeBwuMu. [MprUEMHUMK
"VEF-Super-M557" npetepnen B 1949 .
eweé oaHy MoaepHW3auuvio, B peaynsrare
KOTOPOI nosBunacs mogens "B3M-M697",
KOTOpas, OAHako, ycTynana CBOei npea-
LWeCTBEeHHMLE NO KadecTBy COOpkM U He
MOrna CHMTaTbCA NEPCNEKTUBHOIA.

Hapsgy ¢ Npon3BoACTBOM pagyuornpuém-
HWMKOB Ha OCHOBE MOAEPHWM3auniA OOBO-
€HHOI Mogenn, B koHue 1940-x Ha 3aBoge
VEF BeflyTcs aKTuBHbIE pa3paboTku paavo-
BELLATENBHOrO NPUEMHWMKA CRenyrLliero
MOKONEeHWsi, B KOTOPOM 3aknagblBaloTcs
6onee coBpemeHHble TEXHUHeCKWe pelle-
HuA. OgHAaKOo NpY 3TOM MaKCUMaNLHO Y4 ThI-
BAeTcA ONbIT 3aBoga MO WU3roTOBAEHUIO
oTAeNbHbIX Havbonee yaadHbIX y3noB npea-
LLECTBYIOLLWMX MOZENE, a Takke No obLuemy
[M3aiiHy pagmoBeLLaTeNbHbIX MPUEMHUKOB.

B peaynerare aTvx pa3paboTok B Havane
1950 r. c koHeeitepoB Pvxckoro 3asoga VEF
COLUIM NepBble NapTUK HOBOIO pPaavonpu-
€mHMKa, Nony4mBLLEro HassaHue "Bantuka”
1 BbINOMHEHHOrO B TOM e AW3aiiHEepCKOM
cTune, 4To U NnonibuBLLIMECsH paamocnywia-
TENsAM JOBOEHHbIE WU MOCNEBOEHHBIE Moae-
v pagvonpuémMHukos cepun "VEF-Super”.
HemHoro nosgHee nNpow3BOACTBO Paavo-
NpuéMHVKOB cepumn "Bantuka” Havanoch
Takke M Ha [OpPbLKOBCKOM 3aBOAE MMEHW
JNenuna (3UN).

PapvonpuémHuk "bBantuka” otnuyaert-
CA OT CBOMX MpeflecTBEHHWMKOB, rnas-

HbiM 0B6pa3om, Bonee COBpeMEHHO ane-
MeHTHoIn 6a3zoii. Mpexae Bcero, BMECTO
"KONNa4ykoBLIX" namn OKTanbLHOW cepuu B
HOBOI MOAENW NPUMeEHeHbl "0AHOLIOKONb-
Hble” okTanbHbie namnbl. Kpome TOro, B
npeobpasoparenbHOM Kackaje B3ameH
namnsl NeHTarpuaa, WWpoKo MCNonb30-
BaBLIErocs paHee, ycTaHOBAeHa namna
renToj, NO3BONAIOLLAA CYLECTBEHHO YNy4-
WNTb XapaKTepPUCTMKM 3TOr0 Kackaja u
noapasymMeBaoLLan MHYI0 CXeMOTEXHUKY.
B nepsylo o4vepenb nepesogy Ha CO-
BPEMEHHbIEe Namnbl NoOABEPINach paauoya-
CTOTHas 4acTb NPUémMHKKA. Tak, B NPUEMHN-
ke "Bantuka” nepeoro Bbinycka (1950 r),
BMECTO paHee NMpUMEHSBLLErocs “konnad-
koBoro" nexrarpuaa 6A8, npeobpasosa-
TEeNbHbIN Kackag, BbINONHEH Ha OCHOBE
CXeMbl aBTOAMHHOIO TUNa Ha "OAHOLOKOb-
HomM" renToge 6SA7. "Konnaqkosas" namna
6K7, paHee npuMeHsBLIAACS B KAcKaae ycu-
NEHWA NPOMEXYTOYHOI YacTOThl, 3aMeHeHa
"OOHOLOKONBLHOI™ NamMroil ¢ aHanorm4yHom
YONMHEHHOM NPOXOAHOM XapakTepUCTUKON
Tvna 6SK7. HakoHeu, koMBuHWpoBaHHas
"Konna4koeas" namna ABOMHOI Anoa-Tpuog,
67, BoinonHaOWaa GyHKLUMM geTekTopa u
npeasapuTensHoOro yCUnuTens 3BYKOBOIA
4acToThl, Bblna 3amMeHeHa "0oHOLIOKONEHBIM™
aHanorom 6SQ7. MNocne NPUHATUS HOBOrO
cTaHgapTa Ha cuctemy 0603HavYeHns anek-
TPOHHLIX namn B Hadane 1950-x rr. aTtm
"0QHOLOKONBHBIE™ Namnbl OOAroe Bpems
BbIMyCKanMck Nof, 0603HaqveHusmn 6A7, 6K3
u 62 cootBeTcTBEHHO. B OKOHEYHOM YyCU-
nuTEene 3BYKOBOW 4acTOThl B NPUEMHUKE
npuMeHeH nyyeBoid Tetpop, 6VEGT (Hosoe
oboaHaqveHume 6MN6C) B3ameH MeHee 3KOHO-
MU4HOrO neHTopa 6P6C, koTopkiid Npume-
Hancsa paHee. HemMameHHbIMW OT MPeXHUX
Mogeneid paguonpuéMHUKOB OCTanuCh
OMNTUYECKUIA MHOMKATOP HACTPOMKK ("Maru-
yeckuid mas”) 6E5C n keHoTpoH 5U4C ann
[OBYXNOMYNepyuoaHOro BbINPAMAEHUSA.
CyLuecTBEHHbIE U3MEHEHUS, BHECEHHbIE
paspaboTymKamMu B CXemy paamonpuémHuka
"bBantuka” obpa3aua 1950 r., no cpaBHeHMIO ©
npeawecTeylowmmMmn moagensmu VEF, 1,
npexae BCero, 3aMeHbl YCTapeBLMX namn
COBpPEMEHHbLIMK B BbICOKO4ACTOTHOI 4acTu,
CYLLUECTBEHHO YNYHLIWIM XapakTepucTUKu
paguonpuémHoro Tpakta. OfHako xapakre-
PUCTUKM TPaKTa 3BYKOBOIA HaCTOThbl OCTA/IMCh
npubNManTenbHO Ha MPeXHeM YPOBHE, HTO
notpeboBano ero gansHenwein MogepHuaa-
uuu. B 1952 r. ¢ KOHBEEPOB 3aBOA0B-MNPO-
uasgoguTenein (K HUM NPUCOEAUHUNCSH
XapbKoBCkui4 3aBof, UM. LLIeB4eHKO) Havanm
CXOAUTb MOAEPHWU3VMPOBAaHHbIE paavonpu-
EMHuKK “BanTuka”, umelowme yny4llieHHbIe
XapakTepUCTUKKU TpakTa 3BYKOBOI Y4acTOThI.
MNpeTtepnena 3Ha4YUTENbHbIE W3MEHEHUA W
cxema 3Toro TpakTa: BMeCcTo KOMOBWHWpO-

BaHHOW namnbl 6SQ7 (6IM'2) Gbinu ycraHos-
NeHbl ABe namnbl — ABOMHOM amop, 6X6C, Ha
KOTOPOM BLINONHEHbI AETEKTOP W MOPOro-
BbliA Kackag cuctembl APY, n neHtop, 6SJ7
(HoBOe 0B03HaueHne — 6XK8), Ha KOTOpPOM
cobpaH npeaBapuTeNbHLIA YCUNUTENL 3BY-
KOBOM 4acToTbl. Takum 06pasom, HOBas
"Bantuka” crana cemMmnamnoBbiM NPUEMHU-
koM. OkoHe4yHas namna Takke Obina 3ame-
HeHa: B MOAepHu3uposaHHoi “Bantuke”
npumMeHEH nydeson Tetpon 6M3C. MNoa-
BEpPrca 3aMeHe W rPOMKOrOBOPUTENL: B
MOAEPHU3MPOBAHHOM MPUEMHWKE OWMHAMW-
yeckass ronoeka Gonee agdekmeHa. Bce
3TU Mepbl TaKke MO3BONMMIN 3HAYUTENBHO
CHU3WUTb HENWHEHbIE WCKAaXEeHWA TpakTa
YCUAWTENS 3BYKOBOIA HacTOThI.
PapuonpuémHuk "Bantuka" obpasua
1952 r. ctan ogHUM U3 Haubonee MaccoBbIX
6LITOBLIX paaMOBeLLaTeNbHbIX MPUEMHUKOB,
BbIMyCKaeMbiX NpoMblLuneHHocTbio CCCP B
cepenuHe 1950-xrr., Hapaay ¢ 6onee peLe-
BeiMK "Pekoppamin”, a Takke ¢ paguonamm
"Ypan". MNpuémHukn “"Bantuka” coorser-
CTBOBaIM BTOPOMY KNaccy Ka4ecTsa, a no
CBOWM NOTPebUTEeNbLCKMM CBOMCTBAM YO0B-
netBopsny GOMLLIMHCTBO COBETCKMX pa-
ovocnywateneit. Hennoxoii cybbekTUBHOM
OLeHKE 3BYy4aHVs PaavonpUEMHUKOB 3TOr0
Tvna BO MHOrom criocobcTeoBanuM Tpaau-
LMK Ka4eCTBa M3roTOBNEHWA paavoannapa-
Typbl 3aBoga VEF, ocHOBbI KOTOpLIX Bblin
3anoxXeHbl eweé 3anagHoeBpOoneirncKkuMn
craHgapTamu B koHue 1930-x rr.
MocnepHas MoAepHM3aUMsa paguonpu-
émHuka "Bantuka" Gbina npoBepeHa Ha
Pwxckom 3asopne VEF B 1954 r. (mogens no-
nyquna wHgekc M-254). MopepHusauus
no3Bofiuna CHW3UTL NoTpebnaemMyio npu-
EMHNKOM MOLLHOCTL OT ceTu. B yactHocTu,
okoHe4vHas namna 6M3C 6bina 3ameHeHa Ha
6MN6C, a BMECTO AMHAMUHYECKOI MOMIOBKU C
ANeKTPoOMarHuToM rnpumeHeHa 6Oonee
COBpeMeHHasi M 3KOHOMWMYHas C MocTOo-
AIHHLIM MarHMTOM. Takke B 3TOI MOQEnn
OOHOBPEMEHHO CO CTYMEeH4aToil perynu-
poBkoii Tembpa BBEOEHO nepeknioYeHwe
NoNOCbl NPOMYCKaHUA TpakTa NpoMeXyTo4-
HOW 4YacToThl. TeM He MeHee 3Ta Mopenb
npuémHuka "banTrka” yxxe He ctana mMacco-
BOW, MOCKOJSbKY HAa CMEHY €4 3aBOAbl-N3ro-
TOBUTENW YXE HA4YMHaNW BbINYCK cCrnepayio-
LWEero rnokKoneHus npoaykuvn paspabotim-
ko VEF. 3Tum nokoneHuem ctanu paamvo-
npuUémMHUK 1 paguona "B3d-Akkopa”, kKOTo-
pble, BNOCAEOCTBUM, W 3aNONHWAN HULLY
"Bantukn”. CnpaBegiMBOCTM pPagn CTOMT
OTMETUTb, 4TO ANEKTPUYECKAN CXeMa U KOH-
CTPYKTMBHOE WCMNONHEeHWEe LWaccu MoAenu
"B3®d-Akkopa" €BNAKOTCA AanbHeidwein
MoaepHusauunein npuémHuka "bantuka”.
MpveenéHHas Ha PUCYHKe CXema CoOoT-
BeTCTBYeT Hawbonee maccoBOi mMoaenu
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nprémHunka "Banmika” obpasua 1952 r;
CxemMoTexHuka COOTBETCTBYET BCEM
KaHOHaM TOro BpemeHn. OunbTp-
Npo6ka, BKMOYEHHBIN B LGN aHTEHHbI
W HacTPOEHHbIA Ha NMPOMEXYTOYHYIO
4actoty, obecneuusaer Tpebyemyio
CEeNeKTMBHOCTL MO KaHany NpsamMoro
npoxoxgeHus. BxooHsle uenu Bo Bcex
YETLIPEX AManasoHax — Pe3oHaHCHbIe
C WHAYKTUMBHOM (TpaHchopMaTOpHOIA)
CBA3bI0 C aHTeHHoiA. lenToa-npeobpa-
30Batenb 6A7 BKNIOYEH NO ABTOAMHHON
cxeme. [eTepoonHHOI sBNSETCs nep-
Bas yNpaensiolLan CeTka namnel, a Ha
BTOPYIO YNPaBISIoLLYIO CEeTKy rocTyria-
€T NPUHUMAEEMBI CUrHan C BXOOHOM
uenw. Harpyskoit aHopHO uenu npe-
obpasoBaTtencHoi namnbl ABNAETCS
nepsblil  GUALTD  NPOMEXYTOYHOM
yacToTel. Kak v B nopasnsioLLem 6onb-
LUMHCTBE paavonpuéMHUKOB TOro Bpe-
MEHMW, B TPaKTE NPOMEXYTOYHON 4acTo-
Tbl MNPUMEHeHa pacnpepenéHHas
CenekuMs Ha OCHOBE Nap WHAYKTUBHO
CBA3aHHbLIX KOHTYPOB. Takxe no peso-
HaHCHO Ccxeme MOCTPOeH W Kackap,
YCUNEHUA NPOMEXYTOHHOM YacTOThl Ha
neHToae 6K3. HanpskeHus cmeLLieHuns
B Lensax ynpasnsiowmx CETOK namn
npeobpasoeaTtensHOro Kackaga v kac-
Kafa ycuneHus NpoMeXyTOYHOI 4ac-
TOTbl POPMUPYIOTCS 3a CHET obluero
aHOAHOro ToKa, C Y4ETOM OeincTBus
cucTeMbl 3apepxaHHoit APY, noporo-
BOE YCTPOWCTBO KOTOPOW BbIMONHEHO
Ha O1HOI MONOBWMHE OBOWMHOrO Auoaa
6X6C. Ha BTOpOI1 NONOBMHE 3TOI Nam-
Nbl cobpaH avoaHbIi AETEKTOp Mo Tpa-
DULMOHHOW cxeme. HanpsikeHuwe ¢ Ha-
rPY3KM OeTeKkTopa Takke MocTyraer B
uenb yNnpaensiowen CETKK namnbl on-
TUHECKOro WHOMKaTopa HacTpOnKn
6ESC.

JByxkackapHbliA YyCUNUTENb 3BYKO-
BOIA 4acTOTHI BbINOSHEH HAa MeHToae
68 1 nyyesom TeTpoae 6M3C. B ycu-
nvTene NpYMeHEH perynsTop rpoMKo-
CTU C TOHKOMIMeHcaumein. JuckpeTtHan
perynupoeka Tembpa ocyllecTenser-
€A NepexioYeHeM KOHAEHCATOpPOoB B
ueny 4acToTHO-3aBUCUMMOK OTpuLa-
TenbHOW OBpaTHOI CBA3W, KOTOPOWA
OxBayeHbl 06a kackana ycuneHus 3sy-
KOBOW 4yactotel. HanpsixeHue obpar-
HOW CBS3W CHUMAETCA C BTOPUYHOM
0BMOTKW BbIXOAHOrO TpaHcdhopMaTo-
pa. CwmelleHne B namnax Kackanos
YCUNEHUA 3BYKOBOI 4acTOTbl — aBTo-
MaTu4eckoe katogHoe.

MNutaHue aHoOpHLIX Uenel paawo-
NPUEMHUKa OCYLLIECTBNAETCA OT ABYX-
nonynepmoaHoro BLINPAMUTENS NO
CXeMe CO CpefHeill TOYKOW, Bbinon-
HEHHOro Ha ABYXaHOAHOM KEHOTPOHe
5L4C. Bnok nuTaHMa — MONHOLEH-
HbIA TpaHcgopMaTopHbIii. B kavecTse
Apoccensa ¢unsTpa BbINPAMUTENA
MCNOMb3yeTCs1 3NeKTPOMAarH1UT rpom-
KOroBOpUTENsl, BKJIIOYEHHLIN B Lenb
nuTaHWs NocneaoBarenbHo.
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KoMOuHupoBaHHbIY Nnpubop
Ha 0a3e MUKpPOKOHTpoONNepa

ATxmega

A. CABYEHKO, noc. 3eneHorpanckuii MockoBcko# o6.

Cospnasas gns gomawHen naboparopuy HECNOXHbIA HU3KOYAa-
croTHelii (go 100 kl'y) ungposoi ocymnnorpad, asTop Beibpan B
KkaJecTBe OCHOBbI A1 €ro CO3[4aHWsi MUKPOKOHTPONNEP Cepuu
ATxmega. Mo cpaBHeHUIO C LUMPOKO UCNONB3yeMbIMU pannoniobure-
nsmu npeacraenTenamu cepun ATmega 3T MUKPOKOHTPOJNEPSI
HUMEIOT CYLLeCTBEeHHO NyYline XapakTepuCcTUKKU NMpPpyu CONnocTaBuMO
yene. OcobeHHO NpUBAEKaTenbHbIM OKa3anoCb HaNn4Yne BCTPOEH-
Horo AL ¢ makcumanbHOM YacToTo# orcyéros 2 MINy, yTo no3Bons-
no oboiituce 6e3 BHewHero npeobpasoBarens.

o mepe paspaborkm ocuyumnnorpad obpacran pasnnyHbIMMK
"AoBeckamun”. B nrtore nonyynuncsi npnbop, KOTopkIiA C NONIHLIM nNpa-
BOM MOXHO Ha3BaTb KOMOMHMPOBAHHBIM.

pennaraemslii BHUMaHUIO [
yutarteneih npubop Mo-

XeT WCNONb30BaTbCA Kak |
OAHOKaHanbHeln UMPpPOBONK
3anoMMHaKWKMA  OCUMNNO-

rpad, AByxXkaHanbHbIA 3ano-
MUWHaLWMKIA aHanusaTop no- |
rM4ECKUX CUrHanoB W Kak |
reHepaTtop CUrHanoB pasnuy- |
Hoin dopmbl. OH HecnoxeH B
W3roToBNeHnMn 1 Hanaxwuwsea- |
HUU. NpUMEHEHNE MUKPOKOH- |
Tponnepa ATxmega256A3U |
CO CKOPOCTHbIM LEeHTpanb- |
HBIM NpoOLEeCccopoM, AocCTa-
ToyHo OGonbwuMm o6bLEMOM
namaty 1 6oratbim Habopom
nepudepuitHbix Moaynei no-
3BONINNO MWHUMM3MPOBATL
4ucno Mukpocxem B npubope. 3Ha-
YyuTenbHas YacTb QYHKUMI peannaoBaHa
B HEM NpPOrpamMmMHO, 4TO AAET BO3MOX-
HOCTb B flanbHeilem Mo4epHU3MpOoBaTh
npubop 6e3 nameHeHus ero annapaTHon
YyacTu.

B astopckom BapuaHte npubop, 06-
WWA BUA KOTOPOro npeacTaBneH Ha
puc. 1, cobpaH B CTaHOApPTHOM Kopnyce
G858.

OcHOBHBIE
TeXHUYeCcKUe XapakTepUuCcTUKHU

1. Ocumnnorpad

Yucno kaHanose
BxogHoe  cOnpoTUBNEHue,
MOm
MakcumansHoe BxogHoe Ha-
npskeHue (abc. aHaveHue),
B
6e3 BbIHOCHOro genurens
C BbIHOCHbIM genutenem 1:10 . . .400
HysCcTBUTENBHOCTE NO ocu Y
(6ea BbIHOCHOro penute-

ns), B/oen. .......... 0,1,0,25, 0,5,
1,2,5,5,10,25
MorpewHocTs  u3mMepeHus

HanpskeHus, %, He xyxe
MakcumManbHas 4actoTta uc-
cnepyemoro curHana, kg, . ... ... 200
MuHumaneHas yacToTa uccne-
nyemoro curHana, Iy
C OTKPbLITHIM BXOAOM . . .. oo v e s s 0
C 3aKPLITBIM BXOOAOM . . . ...\ oonn 2

YacTtoTa KBaHTOBaHWA UCChe-

ayemoro curHana, My,

PaspagHocts ALN ... ..ottt 8
CkopocTb pasBépTku

B Avanaaoxe 1, mkc/oen.

40, 60, 100,

160, 200, 500, 600

...10, 20,

B AnanascHe 2, mc/gen. ..... 1,25,
2,5,5, 10, 15,
20, 25, 50, 75
O6vEm 3anrcK nccnepyemoro
curHana, OTCYeToB . ........... 7200
3anyck pasBépTku ........ no Hapacra-
IoLwemy unu cna-
[alwemy nepenany
vuccnegyemoro curHana
MNorpewHocTb namepeHns
BPEMEHU .. ......... 1/240 gpnutens-
HOCTW pa3BEPTKM,
HO He meHee 0,5 Mkc
2. AHanu3arTop NOru4ecKUX CUrHaNoB
Yucno kaHanos
JNlornyeckne ypoBHW uccne-
nyembIxX curHanos, B
HUBKUIA . .vovinninnnnnnnn 0..0,4
BbICOKUIA . ....ovvvvnnnnnn. 1,7...5
MakcumansHas 4actorta wuc-

cnepyembix curHanos, kg, . ... .. 200

MuHumanesHas yacToTa uccne-
AyeMblX CurHanos, Nng............. 0
CkopocTtb pa3BeépTku, MKC/oen. . .. .. 600,
500, 200, 160,

100, 60, 40, 20, 10
O6bEM 3anMcK CUrHANOB Kax-
DOro KaHana, OTCYETOB

3anyck paseépTkn ........ no Hapacra-
owemy unu cnapa-
lowemy nepenany
curHana B kaHane A
PaccornacoeaHue MOMEHTOB
OTCHETOB B KaHanax Au B .. .oTcyTCT-
ByeT
3. leHeparop curtanos
Yucno kaHanoe
YacTtoTta reHepupyemoro cur-
Hana, My .............. 1—9999999
LLlar nepectpoiiku yactoTsl, My ... .1, 10,
100, 1000
dopma reHepupyemMoro cwr-
HANA 2.5 550055 008 b i CUHycoupa,
paBHobenpeH-
Hbiil TPEYronbHUK,
NPSAMOYronbHble
UMNYNLCLI CO
CKBaXXHOCTbIO 2
AMnnuTypa cuHycouaanbHbiX
U TPEeYronbHbIX BbIXOAHbLIX
curHanos, B, He MeHee
YpOoBHW NPAMOYrOfbHbIX Bbi-
XOAHbLIX UMMYNLCOB . ...... cTaHgapT-
HblE ANA NATU-
BOSLTHOA NOrMKW
BbixogHOoe conpoTtuBneHue,
(@] ¥ A ————————— 620

OcuunnorpaMmMel 0TOGPaXaKTCA HA 3K~
paHe XKW ¢ paspewenuem 240x128 nkc.
YnpaensioT npubopomMm BO BCEX pexumax
paboTbl C MOMOLLbLIO LWEeCTHaauaTuKna-
BULLHOI KnaeuaTtypbl. NMutaHne — noboii
HecTabMNM3NpPOoBaHHbIA MCTOYHUK MOCTO-
SIHHOro HanpsixeHus 8...12 B, Tok noTpeb-
nenua — 100 mA.

BonbwuHcTBo dyHKUuMii B npubope
BbINONHAET MWKPOKOHTponnep ATxmega
256A3U, umetowmini HOMUHANBHYIO TakTO-
BYIO HacTtoTy 32 My, o6xém nporpamm-
HoiW namaTu 256 K6aiit, 06vEM onepa-
TuBHOM namat 16 K6anT 1 cHabxXeHHbIN
ALMN, paboTalowmmM CO CKOPOCTLIO 2 MAH
BbIGOPOK B CeKyHAy.

Mpwu pabote B pexume ocuunnorpada
uccnegyemblid CMrHan nojalT Ha BXOA,
perynupyemoro ycunutens, koagpouum-
€HT nepepayv KOTOpOoro, onpenensiowmii
YYBCTBUTENBLHOCTL KaHana BepTUKansHOro
OTKNOHEHWSA, MOXET NPUHMMAaTb HECKONb-
KO (PUKCUPOBaAHHLIX 3HavyeHwii. KomaHabl
Ha ero u3MeHeHue BBOAATCH C Knasuary-
pel. MNporpaMma MUKPOKOHTpONNepa aHa-
nm3mpyet mx 1M GOpPMUPYET CUrHansbi
ynpasneHus ycunurenem. C knasuatypsl
MOXHO YNPaBnAaTh TAKXKE CKOPOCTLIO pa3s-
BEPTKM M PEXUMOM €& 3anycka.

C BbIXO4a yCUNUTENA CUrHan nocTyna-
eT Ha BXoA, opgHOro u3 audoepeHumnans-
HbiX kaHanoe AL mukpokoHTponnepa n
Ha BXOJ, €ro Xe aHanoroBoro KoMnaparo-
pa, BbipabaTbiBAOLWEro CUrHan sanycka
pa3eépTkn. Ha BTOpOi BXOO TOro Xe
kaHana AL nocTtynaeT HanpsixeHue C
Beixoga LIAIN mMukpokoHTponnepa, obec-
ne4yuBawuiee yaepxaHue nNuHUK pas-
BEPTKW B OTCYTCTBME CUrHana nocepenu-
He 3kpaHa. BeigaBaembie ALMN OTCHETHI
MIHOBEHHbLIX 3HA4YeHUW uccnepyemoro
cuUrHana nporpaMmMa 3anuchiBaeTr B CO3-
AaHHbM B O3Y MukpokoHTponnepa
6ydep 0o ero 3anonHeHWs, NOCne 4ero
opraHuayet otobpaxeHue 3anuvcaHHOR
vHdopmaumn Ha wuHaukaTope. [anee
MPOLECCH 3anucK HOBOW MHbOpMaUWn B
6ydep 1 eé BbIBOAA HA MHAWMKATOP NOBTO-
pAKTCH.



PeanusoBaHo Takxe OAHOKpaTHoOe
3anonHeHne 6ydepa (pexum "CTOIM"),
nocne KOTOpOro NPoMcXoauT MHOroKpar-
HOE LUMKNWYECKOe CHYMTLIBaHMe W oTobpa-
XEeHWe 3anucaHHoOW B Hero uHgopmaumnn.
3TMM nNpefoCcTaBNAETCA BO3MOXHOCTb
[EeTansHO MccnenoBaTk 3anucaHHylo Bbl-
6opky 1 nony4nte Gonee To4HYIO MHOP-
MaLmMIo 0 NapameTpax curHana.

AHanusaTop MOTM4EecKMX CUrHanoe
paboTtaeT aHanorn4Ho ocuunnorpady, HoO
onepupyeT TONBKO CUrHanamm Norm4eckKnx
ypoeHei. OHW nocTynawT Henocpea-
CTBEHHO Ha AMCKPETHblE BXOObl MWKPO-
KOHTponnepa, otkyga 6e3 aHanoro-uwd-
poBoro npeobpasoBaHKsa 3anNUCLIBAKOTCA B
Bydep. Mockonbky Bxoasl 060uX KaHaNoB
aHanuaatopa npuHagnexar oOHOMYy u
TOMY € BOCLMMPAa3pAaHOMY NOPTY MUK-
POKOHTPONNEpPa, OH CHUTLIBAET UX COCTORA-
HWE OQHOW MALUMHHOW KOMaHOo CTPOoro
opgHoBpemMeHHo. Ha wHpukatope dopmu-
pyloTCs ABE NMHUK Pas3eEpPTKK, Kaxaas u3
KOTOpLIX 0OTOBpaXxaeT M3MeHeHUs curHana
CBOEro KaHana.

[eHepaTop CWUrHanoB MNOCTPOEH Mo
NPUHUMNY MakCUManbHOW aBTOHOMHOCTM
Mo OTHOLUEHWIO K ocumnnorpady 1 norvye-
ckoMy aHannaaropy. OH COCTOMT U3 TakTo-

BOro reHeparopa 4actoToi 25 My, ¢op-
MUpOBaTeNs CUrHanoe Ha crneunannanpo-
BaHHOW MUKpPOCXEMEe NpsiMoro umMdpoBoro
cuHTe3sa (DDS) v BbIXOOHOrO yCcunuUTens.
YyacTtrve MUKPOKOHTposiepa B ero pabote
MWHWManbHO W CBOAMTCS NULLIL K 3arpy3ke
CcBeneHuin o TpebyeMbix NnapamMeTpax cur-
Hana B Mukpocxemy DDS. Takoe noctpoe-
HWEe reHepaTopa CWrHanoB Mo3BonfeT
MCnonbL30BaTe €ro OAHOBPEMEHHO C
ocuunnorpagomM uUnu NOru4eckKnM aHanm-
3aTtopom. KMmeetcs BO3MOXHOCTb BbIOW-
pate GOpMY reHepypyemoro curHana w
3apaBaTh €ro 4acToTy, KOTOPY MOXHO
onepaTyBHO NepecTpauBaThb.

Cxema npubopa npencraBneHa Ha
puc. 2. Ha BbICOKOCKOPOCTHOM CABOEH-
Hom QY ADB039 (DA2) nocTpoeH ycunn-
Tens BEPTUKANBLHONrO OTKNOHEHWMA Oocuwvn-
norpaga Ero BxogHoe conpoTuBneHwe
paeHo 1 MOwm (ob6ecne4rBaeTca pe3ancTo-
pamu R5, R8 w R9). 310 nossonser
MCNONL30BaTL AN NOAAYU UCCNEefyeMOro
curHana crtaHgapTHele ocuwnnorpadpuye-
CKWe Wynbl C BCTPOEHHBLIM AenuTenem
HanpsxXeHws, UMelwmecs B npoaaxe.
AsTop npumensieT wyn HP-9100.

KoHgeHcaTtop C2 u nepeknioyartens
SA1 obecneuunBaloT paboty ocumnnorpa-

$a c OTKPbITEIM WKW 33KPLITLIM BXOA0M.
Llens R4C3 cnyxuT ans Koppekuun nepe-
0a4n KpyTbiX nNepenanoB WMCCnenyemoro
curHana. [lna nameHeHus YyBCTBUTENLHO-
CcTM KoadPMUWEHT nepenadn CTyNeHwu
younutens Ha OY DA2.2 coenaH nepemeH-
HbiM. OH NpUBNU3nTENLHO paBeH
ROC
R14 +R15’

roe R, — conpoTuBneHwe Toro 3 peau-
cTtopoB R20—R27, kOTOpbIA B OaHHbLIN
MOMEHT BK/IOHEH B LieNb OTPUUATENbHOMN
obpaTHoii cBa3n OY ¢ NOMOLULIO MWMKPO-
cxembl CD4051BM (DD1), pabotatowein B
pexume aHanoroBoro KommyTartopa.
MUWKPOKOHTPONNEpP ynpasnser KoMMyTa-
TOpOM curHanamu, GopMUPYEMbLIMKM Ha
Bbixooax PB4—PB6.

MutaHne mukpocxem DA2 w DD1 —
OByXnonspHoe HanpsxeHuamu +5 B un
-5 B. MNopcTtpoeyHbim peauctopom R13
nobwBarTcs Toro, 4Tobbl B OTCYTCTBME
BXOOHOrO CUrHana HanpsXeHue Ha BbiXO-
ne OY DA2.2 Haxopwnocb B wWHTepsane
-0,01...+0,01 B.

OpHako curHan ¢ Boeixoaa DA2.2 Henb3s
nopaeaTtk HenocpeacTeeHHo Ha Bxon AL
MUWKPOKOHTPONNEepa, Tak Kak ero MrHoBeH-
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Ten. 608-83-05

MNpuém crarTeii: mail@radio.ru
Bonpochi: consult@radio.ru

PAOWMO N2 4, 2014

HOE 3Ha4YeHWe MOXET M3MEHATLCA B Nnpe-
nenax ot -2 po +2 B, a oTpuuartensHoe
HanpsbkeHwe Ha Bxoge ALLMN HegonycTumo.
MNoatomy BHaYane c NOMOLLLID PE3UCTO-
poe R29—R32 atoT curHan cosuraeTtcs B
0bnacTb NONOXUTENLHOMO HaMNpPsXXeHUs K
N1Wke 3aTem noctynaet Ha Bxon PAD muk-
POKOHTpONNepa, CKOHPUIrypupOBaHHbIM
KaK HewHBepTupyoLwwmii Bxon anddepeH-
umansHoro kaHana ALM. Ha uHeepTupyto-
Wit Bxog, atoro kaHana (PA3) nopaHo
HanpsxeHue ¢ nuHum PB2 — Boixopa
BCTPOEHHOro B MUWKpOKOHTponnep LUAIM.
3HayeHue 3Toro HanpsxeHus 3a0aéT ce-
peauHy AMHaMUYeCKoro avanasoHa uame-
HeHusa nopgasaemoro Ha LA wnccnepye-
MOro curHana m KOCBeHHO — MONOXeHue
HY/S1 Ha BepTUKanbHOM ocu akpaHa >KKW.
KonpgeHcatop C12 — punsTpyowmii.

BxopHasa nHdopmaums ona norm4ecko-
ro aHanuaaropa — CurHansl, umelowme
NOTMYECKME YPOBHU TPEX- UNW NATUBONLT-
HOW NOrWKK, KOTOPblE Yepe3 KOHTaKTbl
pasvéma XS1 1 pe3ancTuBHblE OenuTenu
R1R6 n R2R7, BbiNOnHAKOWME 3aLLUTHLIE
dyHkuMK, nocTynaioT Ha Bxoasl PF3 u PF4
MWKPOKOHTpONepa.
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Curnans ynpasneHus XKW, copmmn-
POBaHHbLIE MUKPOKOHTPOMNEPOM Ha BbIXO-
pax PEO—PE7 v PFO—PF2, BuiBegeHbl Ha
pa3wém XP3, K KOTOpOMY Mo cxeme, N306-
paxEeHHOM Ha puc. 3, NOOKNOYEH rpadu-
yecknin XKW WO240128A-TFH (HG1)
¢dopmara 240x128 nkc. MHavkaTop naro-
ToBneH no texHonorvm COG (kpucTtann Ha
cTekne) n conepxut koHTponnep UC1608.
JTtoT KOHTpOnnep obnagaer BbICOKUM
bbicTpopeiicTBEM, OOHAKO He wumeer
BCTPOEHHOr0 3HakoreHepartopa, 4To, C
OOHOW CTOPOHBLI, YyCNnoxHAeT paboty ¢
HUM, Tpebys 3arpy3km WwWpudTOoB B onepa-
TUBHYIO NaMATL, @ C APYron — AaéTt Nnpoc-
TOp ANA TBOPYECTBa — YeTBepTb Merabaii-
Ta MPOrpamMmMHOIA NamMATU MUKPOKOHTPON-
nepa no3BosAeT co3aaTh 1 cBo60AHO pas-
MECTUTL B Hel camble pa3HoobpasHbuie

wpudTLI U aNEMEHTLI rpadukn. CeA3b UH-
AMKaTopa C MUKPOKOHTPONNEpPOM Mpo-
uexoouTt no nuHuam DO—D7 (wwHa nawH-
Hbix), nuHKUK CD (apgpec) v nuHmuam WRO,
WR1 (ynpaBneHwe 3anucblo) No npoTOKO-
ny, aHanorMyHoOMy NPUMeHsIBLUEMYCS 4NN
CBA3M NepudepuiiHbiX YCTPORCTE C MUK-
pokoHTponnepamu cemeictea 8080.
OcHoBa reHepaTopa CHUrHanos — MWK-
pocxema DDS AD9833 (DA1), koTopas
TakTUPYEeTCA MPAMOYrONbHBIMW UMNYIb-
camu yactoTon 25 My, eeipabaTsiBaeMsbl-

mukpocxembl DA1 Ha paswém XS1. Cnepy-
€T OTMETUTb, YTO 3TWU UMNYNLCHI NPUCYT-
CTBYIOT 1 Ha pa3béme XW2, HO 3peck OHM
MOrYT 6bITh CYLLIECTBEHHO MCKaXEHb! YCU-
nwTenem.

PacnonoxeHue knaBuw W BbIBOOOB
knaBmatypoel AK-1604-N, ¢ nomoLibio
KOTOPOW oneparop ynpasnseT npubopom,

MK KBapueBbiMm reHepatopom KXO-210
(G1). B 3aBUcMMOCTN OT pexwuma, 3aaaH-
HOro ynpasnsowuM MWKPOKOHTpoOnne-

pom, mukpocxema AD9833 dpopmupyeT Ha

sbixofie VOUT cuHyconay, curHan B pop- SB3 7"

Me paBHOGeOpeHHOro TPeyronbHuKa unm
NPSAMOYro/bHLIE UMMYSLChI.

CuHycongansHbiid 1 TPeYrosbHLIA cur-
Hansbl UMEKT aMnAnTyay NPUBNU3UTENLHO
500 MB C NOCTORHHOW COCTaBNAOLWENR

okono 290 MB u 33apgaHHyi0 MUKPOKOHT-
ponnepomM 4actoTy. MmMnynecel umeroT
YPOBHW MNATUBOSILTHOW NOTMKW, 4acToTa uX
NOBTOPEHWA MOXeT BbiTb paBHa 3agaHHoM
unu e€ nonosuHe.
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rnokasaHo Ha puc. 4. Hagnucu Ha knaBu-
wax "A”, "B" n "C"” 3amMeHeHsb! C NOMOLLILID
Hakneek cooTseTcTBeHHo Ha "OC" (ocuwn-
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BuixogHoit ycunutens DA3 ycunueaet
CUHYCOWAANLHLINA W TPEeYrobHbIA CUrHaNbI
0o amnautygsl npumepHo 1000 mB wn
YCTPaHAEeT UX MNOCTOAHHYID COCTaBNsio-
wyo. C Boixopa ycunutensa (BoiBoga 6
DA3) curHan yepes peaucTtop R3, onpepe-
NAIOWMIA BbIXOAHOE CONPOTUBNEHNE MrEHE-
patopa, NnocTynaeT Ha BbICOKOYaCTOTHbINA
pasvém XW2. MopcTtpoeyHuiM pe3ucTo-
pom R18 yctaHaBnuealoT pabouyio Touky
ycunutens.

MpAMOYronbHLIE MMNYNLCH HE HyX-
patoTtcs B npeobpa3oBaHuax, NO3TOMY OHU
nogalTca HeNnocpencTeeHHO ¢ BuiBoga 10

KUM CUrHanom, nofasaemMbiM wnanydare-
nem 3Byka HA1.

Cxema y3na nutaHusa npubopa nokasa-
Ha Ha pmc. 6. Ha paswvém XS4 nopaiot
NocTosiHHOE HanpsixeHue 9 B oT BHewwHe-
ro HecTabunManMpoBaHHOrO0 WCTO4YHWKA.
Hanee yepesa gwvon VD1, cnyxawwmii ona
3aWMTEl OT HEenpasBuNbLHON MONAPHOCTH,
OHO rfocTynaeTt Ha ctabunuaatop DA4, ¢
BbIXOOa KOTOPOro CHUMAIOT HanpsXeHwe
+5 B. U3 Hero ¢ nomouwsio ctabunusartopa
DAG6 dopmupyioT HanpsxkeHne +3,3 B gns
NUTaHnA MMKPOKOHTponnepa DD2 n XXKU
HG1.



HanpsikeHne BHEeLWHero NCTOoYHKKa No-
CTynaeT Takke Ha WMHBEPTMPYOLWMIA npe-
obpasoeatens HanpsaxeHua DAS, a ¢ ero
BbIXOAa — Ha ctabunuaatop DA7, ¢ koTo-
pOro CHUMAIOT HanpsxeHue —5 B.

Pexum ocumnnorpadga

lMyTb curHana oT BXOOHOrO pasbéma
XS1 po exopma AUM B KOMMeHTapuax He
HYXOaeTcs, a BOT 4TO NpoOMCXoauT Aanb-
we, paccmMoTpum nogpobHo. ALMN mukpo-
KOHTponnepa paboTaeT ¢ 4aCTOTOM KBaH-
ToBaHua 2 MMy u dopmmpyeT oumdpo-
BaHHOE MrHOBEHHOE 3Ha4eHwe (OTCHET)
BXOQHOrO CUrHana 3a OfMH TakT CBoOeMu
pabotel. CnepoBatensHo, OTCHETHI BLIAa-
1oTcsa ¢ nepuonom 0,5 mkc. 310 3HaveHwe
onpepensieT paspeLuarowyio cnocobHOCTL
ocuunnorpada no BpeMeHu, T. . MUHWU-
ManbHbIA NPOMEXYTOK BPEMEHW, B Teue-
HWe KoToporo ocuunnorpad cnocobeH
3adrKkcMpoBaTb M3MEHEHWE UCCNeayemo-
ro curHana.

Ana xpaHeHus OTCYETOB B

03Y mukpokoHTponnepa oteene- OCILL

E-th:'rpo 1 AY=1 Bra

240 mkc, a eé ckopocte — 40 mkc/pen.
CkopocTs pa3eépTtkmn 60 mkc/oen. peanu-
30BaHa YTeHWEM KaXXO0i TpeTbein auyenku
bydepa, 100 mkc/oen. — kaxnoi NaTowm,
160 mkc/pen. — Kaxno BOCBMOM,
200 mkc/pen. — KaxaooWl OecaTton,
500 Mkc/pen. — Kaxaoih ApaauaTte NATOM,
600 mkc/pen. — Kaxnon TpuauaTou.
DancHeliwee 3amenneHue pasBEPTKKU
3TUM CNoco6OM HEBO3MOXHO, Tak Kak npu
umelowemca obbvéme Bydepa ero KoHew,
OyneT AOCTUIHYT paHbLUe, HeM 3anosHEHbI
BCE KONOHKW 3KpaHa.

CHuXeHwe 3KBUBANEHTHOW 4acToTbl
KBAaHTOBaHWA UCCNeNyemMoro curHana npu
3amMenieH M pasBepPTKU ONUCaHHLIM Cro-
cobom NpUBOOMUT K TOMY, 4TO OCUMNNO-
rpad "He 3ameqaeT” ero KpaTKOBpEeMmeH-
HbIX U3BMEHEHWIA, ECAM OHU NPUXOAATCH Ha
nponyckaemble npu BOCNPOU3BEOEHUU
Ayeiikn Oydepa. Takaa ocuwnnorpamma
NOCTOBEPHA TONMLKO MPU YCNOBUWK, HTO
CNeKkTp UCCNeayemMoro curHana He coaep-
XUT COCTaBNAIOWMX C 4acToTaMWu Bbille

AX=66

MEC/14

B MHOroKpaTHOM pexwume 3anucb OT-
c4yéToB curHana B Gydep HayuHaeTcs B
MOMEHT nepece4yeHnsa nccnepyembiMm cur-
HanoM 3aaHHOro YPOBHS B HanpaeneHuu
yBENUYEHUA MNKM YMEHbLUEHUA Hanpaxe-
HUSA. 3TOT MOMEHT ONpPeaenseTcs ¢ NoMo-
Wb BCTPOEHHOr0 B MWKPOKOHTPONNEp
KoMnaparopa HanpsxeHus. Ha ero HeuH-
BEPTUPYIOWMIA BXOA, NOJAETCHa uccnemy-
€eMblii curHan, a nopor cpabaTsiBaHus 3a-
DaH HanpsXXeHWem Ha WMHBEepPTUPYIOLLEM
BX0Ae, NOCTYNaLmM OT BHYTPEHHEro ae-
NUTENA HaNPSXEHUA NMUTAHUA MUKDPOKOH-
Tponnepa. Ocuunnorpamma B pexume
MHOrOKpaTHOW pa3BépTku oTobpaxaer na-
MEHEHWA MIHOBEHHOro 3Ha4YeHwd wccne-
LOyeMoro curHana, HadvHas ¢ MOMEHTa
nepece4eHus MM yCTaHOBAEHHOro Nopora.

Mo 3aeepuleHMn npoueaypsl BbIBOAA
OCUMNIOrPamMmMbl Ha 3KPaH U HOBOM Bbl-
NoNHEHWM YCNOBWA Hadvana 3anvcu bydep
3anonHaeTcs OTCY4ETaMu CUrHana 3aHoBo,
rnocne 4ero BbiBOA, OCUM/IOrpaMmbl Mo-
BTOpsieTcs. B aToM pexunme umeercs BO3-
MOXHOCTb OMepaTUBHO W3MEHATb
4YYBCTBUTENLHOCTL KaHana sBepTu-

Ha obnacte 06bémom 7200 GaiiT,
HasbiBaemasn Gydepom. OTCHETHLI
rnocTynaioT B HEro B peanbHOM
macwTabe BpemMeHu M 3anucbl-
BAlOTCA B NocnefoBaTenbHbie
A4YEMKKM NamATK. Tak 4To 3Hadve-
HUA B COCEOHUX A4eiKax OTHO-
CATCA K MOMEHTAM BpPEMEHW,
oTtcroawwmm Ha 0,5 Mke, a nonHoe
3anonHeHue Bydepa nponcxoanTt
3a 0,5x7200=3600 mKc.

3aremM Ha4MHaeTcs UMKN OTO-
6paxeHus 3anucaHHou B Gydep

KanbHOro OTKNOHEHWA, CKOPOCTb
pa3BEépTKM W YCNOBWE €€ 3anycka,
nepemMellars OCUMNNOrpaMmMmy Ha
aKpaHe no BepTukanu.

B otcyrcTtBue wccnenyemoro
curHana vwnu npu ero HenocTaToud-
HOM ypOBHe 3anucek B 6ydep sanyc-
KaeTcs aBTOMaTU4ecKM C Nepuoaom
npubnuantensHo 800 mc. Hukakoi
€€ CUMHXPOHU3aUuK C UCCneayemMsim
CUrHanom B 3TOM Cy4ae Her.

B pexwme mHOrokpartHoii pas-

undopmaunn. MukpokoHTponnep
4YnTaeT COLEPXWMMOE HYNEBOW
Aayelikn Bydepa, BuibupaeT kpaiiHIiow ne-
BYIO (HYNEBYIO) KOJNIOHKY 31eMEeHTOB U300-
paxeHns Ha MHOUKaTope B COOTBETCTBUM
C 4MCNOM, MNPOYUTAHHLIM U3 A4eiiku,
BbibMpaeT HOMEp CTPOKW MHAUKaTopa.
OnemMeHT naobpaxeHnsa Ha nepeceYeHun
BbiBpaHHbLIX KONIOHKW U CTPOKW BKJKOYaeT-
ca. OT Hero nporpamma puUCYeT BepTu-
KanbHyi0 NWMHWIO, 3akaH4YMBAIOLWYIOCH B
CTPOKEe, HOMep KOTOPOW paBeH copep-
XUMOMY cnegyrowei ayeikn bydepa.

B cnepyiowiei (nepeoii) KONoHKe aKpa-
Ha nporpamMma puUcyeT NIMHUKD OT CTPOKW,
HOMEp KOTOPOW paBeH COAEPXUMOMY Nnep-
BOM sivenkn Bydepa, 0O CTPOKM C HOMe-
pPOM, paBHbLIM COOEPXWUMOMY €ro BTOpOMA
fAYeikn. AHanormyHo OyoyT HapyvcoBaHbl
BEPTUKANLHLIE NIMHMKM BO BCEX KOMOHKax
3KpaHa, BNnoTb A0 NnocnegHen (C HoMepom
239). Mo 3aBepLueHUK 3TOro Npouecca Ha
3KpaHe uHamkaTopa BuaHa ocuunnorpam-
ma ¢dparMeHTa uccnenyemoro curHana
anutensHocTbio 0,5x240=120 Mkc.

B paccmatpmBaemom ocuunnorpade
(kak nNpakTuyecku 1 B NoBomM OApyrom) Ha
ocuunnorpaMmMy HaknaabiBaeTcs Mac-
wrabHas ceTka. OHa pa3busaet pabouyio
obnacTe sKkpaHa Ha LWeCTb AeneHWA no
rOPU3OHTaNM W YeTbipe OENeHus no Bep-
Tukann, B paccMoOTpeHHOM cny4ae aKBu-
BaNeHTHas CKOPOCTb rOPWU30HTaNLHOWN
pa3sépTtku pasHa 120/6=20 mkc/nen.

Ecnn wutath s4elikm Oydepa He noa-
pAa, ayvepes ogHy, uaobpaxeHwe Ha akpa-
He ByAeT HapMcoBaHO Mo ero OTcHYéTam,
B3ATbIM C Wwarom 1 mkc. CnegoBartensHo,
3KBUBANEHTHas OWMTENBHOCTb FOPU30H-
TanbHOW PasBEPTKM MONY4YUTCH pPaBHON

[Puc. 7|

2 MIy / (2:N), roe N — koadduumreHT 3a-
MenoneHws pas3sepTtku. [na ckopocTu
600 mkc/oen. (N=30) ato npubnuantens-
HO 17 klu.

Monb3ysick NOAOOGHBIM MEXaHWU3MOM,
MOXHO He TOMbKO 3amMefnuTb PaseepTKy,
HO K ycKopuTb e€. Ho B 3TOM cnyyae nei-
CTBOBaTb HYXHO HaobopoT — s4eiiku
6ydepa cuuTeiBaTL 63 NPONYCKOB, a
KOMOHKU Ha wvHAuKaTope nepebupaTb
4yepe3 OfHy, ABEe W Tak panee. 3TOT NyTb
NPWUBOOMT, OAHAKO, K pa3pbliBaM OCLUMNNIO-
rpamMMebl, KOTOPbIE NPUXOAUTCA 3arNoNHATb,
npuberas K niTepnonauuu. MctuHHas pas-
pewaiowas crnocobHocTe ocuunnorpada
Mo BPeMeHU Npwr 3TOM OCTAETCA NPEXHER.
Takum MeToooM B HEM peanu3osaHa Tofb-
KO ckopocTb pa3sépTtku 10 mkc/pen.

MNpepwecTByOWwee onucaHne OTHO-
cuUTCA K Anana3oHy 1 nameHeHWs CKopo-
CTW pa3BEPTKM, HOCHLWEMY Ha3BaHUe
"BuicTpo”. OH NpegHa3Ha4YeH ans uccne-
[0BaHWA CUrHanOB C OCHOBHOW YacTOTOM
500 Ny...200 kMu. MmeeTca ewé amana3oH
2 nnn "MepneHHo", KoTopblii Bnaronpus-
TEH AN\ CUrHanoe YacToToil meHee 500 My,
OH oTiM4aeTcs OT NEPBOro NOHWXEHHON B
125 pa3 4acTtoToii 3annucKu OTCYETOB B
6ydep, NO3TOMY MHTEPBAN BPEMEHU MEX-
Ly 3Ha4eHUsMU B cocenHux sa4velikax By-
depa B guanasoHe 2 paBeH 62,5 mkc, a
Bpems MonHoro 3anonHeHua 6ydepa —
450 Mc. 3Ha4eHua CKOpPOCTU pPa3BEpPTKM
Takxe B 125 pas Huxe, 4em B pranasoHe 1.

B ocumnnorpade npenycmMoTpeHs! aga
pexumMa pasBEpPTKM — MHOrOKPaTHbIA W
opHokpartHeiid ("CTOM™).

BEPTKW 3KpPaH WHAOMKaTopa uMMmeeT
BUA, NpeacTaBneHHbIi Ha puc. 7.
OH pa3buT Ha aBe 30HLI — pabo4yio
pasmepamu 240x118 nkc u cnyxeb6-
HyI0 (B BEpXHeli 4acTu akpaHa) pa3mepa-
My 240x10 nkc. B cnyxeBHol 30HE BbIBO-
OWTCA cnepyowas nHpopmauma (cneea—
Hanpaeo):

— pexum pabotel npubopa ("OCLL" —
ocuunnorpad);

— [OMana3oH CKOpPOCTM Pa3BEpTKM
("BeicTpo" — pmanasoH 1, "MepneH” —
avanasoH 2);

— cnocob 3anycka passepTtku ("-" —
6e3 cuHxpoHusaumm, "I " — npu nepe-
Ce4YyeHUU MOpPOroBOro YpPOBHSA CHU3Y—
BBEpX, " 1" — npu nepeceyeHun Noporo-
BOTO YPOBHSI CBEPXY—BHU3);

— YyBCTBUTENLHOCTL, B/pen.;

— CKOPOCTbL pas3BEpTKU, MKc/pen.,
mc/oen.

JNlnHna pas3BépTku, COOTBETCTBYIOLLANA
HYNEeBOMY HarnpsiXeHWI0 curHana, MoxeTt
ObiTb aBTOMATUHECKW YCTAaHOBNEHa noce-
peavHe BepTWMKanbHOW OCKM 3KpaHa wiu
BPYYHYIO CMElleHa BHWU3 WM BBEPX OT
aToro nonoxeHws. B npuwbope npeny-
CMOTpPEHa aBTOMaTUYecKas KoMneHcaums
CMELLEeHNA NWUHUW Pas3BEPTKU MNpu nepe-
KNKOYEHUWN YYBCTBUTENLHOCTU KaHana Bep-
TUKaNBLHOrO OTKNOHEHWs. KOHCTaHThl, He-
obxooumble ANA 3TOW KOMMEHcauuu, Bbl-
pabaTbiBAOTCA M COXPAHAIOTCA B 3HEpro-
HE3aBUCUMOI NamsaT MUKPOKOHTpoOse-
pa npuv BLINOMHEHWW Npouenypbl KCTK-
POBKW, KOTOPYIO 3anyckKalT NPy Hanaxm-
BaHun npwbopa. HeobxogumocTs B no-
BTOPHOW OCTUPOBKE BO3HWKAET KpawWHe
penko, 06bIMHO Nocne pemoHTa npubopa c
3aMeHOI MMKPOCXEeM B KaHane BepTu-
KanbHOro OTK/IOHEHUS.
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| CTBYIOLLYIO KNaBuLLy.

B pexwume "CTOM" 3anonHeHve byde-
pa NpoM3BOOMTCA OAHOKPATHO C YY4ETOM
YCTaHOBNEHHbIX paHee YyBCTBUTENLHOCTH
KaHana BepTUKanbHOro OTK/IOHEHWS!, CKO-
pPOCTM W YCNOBWA 3anycka pa3BEpPTKM.
Janee nporpamma TONbKO LIMKANYECKK
BbIBOOMT coaepxumoe bydepa Ha nHan-
KaTop, NO3BOMsA onepatopy BbibupaTb
ans oto6paxeHus niodyio yMeLLaioLLyocs
Ha 9KpaHe 4acTb copepxumoro bydepa
(kapp). MNepemelteHwe no Bydepy Moxer
BbITb Kak NnaasHbIM (C LLAroMm B Be A4eiiKu,
HE cHMTas NPOMyCKaembix ANS yMeHbLue-
HWS CKOPOCTW Pas3BEPTKM), Tak U cCKau-
koobOpa3HLIM C LIAroM, paBHbIM
anutensHocTn kagpa. Mpu Boibope

6) B pexvmMe 0aAHOKPaTHOI pa3BépTku:

"4" — nepemecTuTb Kagp K Hadany
6y¢epa

"§5" — OCTaHOBWUTbL MNaBHOE nepeme-
LweHwve;

"6" — nepemecTuTb Kaap K KOHUY
Bydepa;

"0" — U3MEHUTH Lar nepemeLLerns;

"D" — BLIATK U3 pexnmMa OgHOKPaTHON
pa3BEepTKU.

EcTecTBeHHO, Bcerga AoCTYNHbI KHOMKKU
“"JIA" n "TH", obecne4nealome nepesoq,
npubopa B pexumM NOrM4ecKoro aHanmsa-
TOopa unu reHeparopa COOTBETCTBEHHO.

CTON <4> AY=1 Bra

AX=EE MEC/4

Bupo, aKkpaHa B peXUME NOrM4ecKoro aHa-
nunaaropa npeacrtaeneH Ha puc. 9. OH pas-
LenéH Ha Takue Xe 30HbI TOro Xe pasmepa,
4TO ¥ 3kpaH ocuunnorpaga. Otnuuve
3aKo4aeTca B TOM, 4TO B paboqeii 30He
3KpaHa ropu3oHTanbHbIE NMHUKM MacLuTab-
HOW CETKW OTCYTCTBYIOT, MMEETCHA TONbKO
LWwecTe BepTukanbHeiXx. B kaxaom kaHane
oTOOpaxaloTCcs TONbKO ABa NOrM4ecKux
VYPOBHA Mccneayemsix curHanoe. KaHany A
COOTBETCTBYET BEPXHAR BpEMEHHas awa-
rpamma, kaHany B — HuxHas. B cnyxe6Hoil
30He oTobpaxatorca Hagnuce "JIA™ (noru-
4eCKUWin aHanuaaTop), a Takxe nHdopmauma
0 avanasoHe pasBeépTku, crnocobe
e€ 3anycka n CKOpoCTW.

g

nNaBHOro NepemMeLleHna onepartop
3304ET TONbKO ero HanpasneHne n
MOXeT B nboii MOMEHT OCTaHo-
BUTb ero. CkaukoobpasHo ocuMnno-
rpaMma cpoBuraeTcs Ha oamH Kanp
npy KaxaoM HaxaTun Ha COOTBET-

B pexume ofgHOKpaTHOW pas-
BEPTKN Ha 3KpaH (puc. 8) BmecTo
Ha3BaHWA aranas3oHa ropyusoHTanb-
HO pa3BépTKU BLIBOOWTCH CNOBO
"CTOMN", a BMECTO CUMBONA CNOCO-
6a 3anycka pasBepTkn — MHEMOHU-

Llrnr:l,«: =

L LT

5 1.67 B
Umin=-1.87 B

LencTeyIOT Knasvwiun , 07,
"#", "D" ¢ TeMn xe PyHKLMAMMU, HTO
u B pexume ocuunnorpada, a
Takxe knasmwm "OCLL" n "TH".

Pexum reHeparopa
CUrHanos

Mpu nepesope npubopa B 3TOT
pexum (panee — pexum reHeparo-
pa) B TOM Cly4ae, €Cnv OH He Bbin
3anyuieH paHee, Ha 3kKpaHe no-
ABUTCA Hagnuck: "Beepwute wacTto-

yeckoe o0603HauveHwe wara nepe- |Pnc
MeLLeHna oTobpaxaemoii 4acTh oc-
uunnorpammsl no 6ydepy ("<O>"— ¥

8 |

EticTFO CrHx:1

AX=68 MEC L

Ty B repuax”. MNons3ysce umdposbI-
MK Knasuwamm, Heobxoaumo Bee-
cTU Heobxooumoe 3HavYeHne wu

Menkumu waramu (auckpetamu), [
"<K>" — kappamu).

Kpome Toro, B paboueir 30He
3KpaHa BLIBOAUTCA OONONHUTENbHAA
wHdopMaums:

— MNONOXEHWEe Havyana Tekyllero

Kaapa oTHocuTensHo Havana bydepa B
B MWKPO- WIW MWUANMCEKYHOAX U B
yucne Uenkix Kaapos,;

— MakcumansHoe U MUHUMANb-
HOE MrHOBEHHbLIE 3HAYeHWs Harnps-
XKEeHWsi Kuccnenyemoro curHana, sa-

HaxaTtb Ha knasuwy "D". TeHepaTop
HayHET paboTaTb W neperpér B
PEXUM ONEPaTUBHOIO ynpaeneHus.
OKpaH uvHAuKaTopa npuvMeT Bua,
nokasaHHblii Ha puc. 10. Mo ymon-
4aHwuio ByayT yCcTaHOBNEHbI PEXUM
reHepaumn CUHYCcOMpanLHoro cur-

dukcmpoBaHHble B TEKYLLEM Kagpe.

Hana W war NepecTpomMkn 4acToTbl
10 lMy. B arom pexwme onepaTtop
MOXEeT, He OCTaHaBnuBas reHepa-
UMK, M3MEHNTL €€ 4acToTy KpaTHO
3a[aHHOMY LWary nepecTponkw,

3HaveHns meHswe 10 B BoiBogaTCA |
¢ TouHocTelo 0,01 B, 6onbwe — ¢
ToqHocTeio 0,1 B. Hukakoro aHanw-
33 NPOUCXOXOEHUS 3TUX 3HAYEHWIA
(nonesHuiit curHan, Wym uamn nomMe-

DDS reHEPATOP

3HaYeHWe Lara nepecTporku u
dbopMy reHepupyemMoro curHana.
feHepaTop MOXHO OCTaHOBUTb W
rnepesanycTnTb, BBEAS C Knaswary-
pbl HOBOE 3HAYEHWE HacTOoThl.

Xa) B nporpamme He npegycMoTpe-
HO.

Mpw HeoBXOQMMOCTW BLIBOL, 3TON
MHGOPMaLMKM MOXHO OTKNIOYUTD, Tak
Kak oHa HaknaabiBaeTca Ha ocuMnno-
rpaMmy M MOXET Mewarts eé npo-
CMOTpY.

®YHKUMOHANLHOE Ha3HayYeHue
KNnaBvl YMNpaBneHus B pexume
ocumnnorpada cneayiollee:

a) B pexwvme MHOrOKpaTHOW pas-
BEPTKU:

"1" — YMEHbLUUTb 4YBCTBUTENb-
HOCTb;

"2" — BbLINONHWUTL IDCTUPOBKY;

"3" — YyBENNHUTL HYBCTBUTENBHOCTE;

"5" — BkOHUTL pexum "CTOIM";

"7" — 3anycTUTL/OCTaHOBUTbL CMeLLe-
HWe NMHUKM Pa3BEPTKW BHU3;

"8" — yCTaHOBWTb IMHWIO Pa3BEPTKK B
LeHTP BKpaHa;

"9" — 3anycTuTh/OCTAHOBUTL CMeELLe-
HWe NMHUK Pa3BEPTKU BBEPX;

"*" — YMEHbLUMTL CKOPOCTE Pa3BEPTKY;

"0" — M3MEeHWTbL AuariasoH CKOpOCTK
pasBEpPTKY;

"#" — yBENU4UTL CKOPOCTL Pa3BEPTKM,

D" — nepekniuMTb PEXKM 3anycka
pasBepTKu.

llar nepecTPpORKL:
BruxoaoHOM CcWrHAaM:

18 800 lu

18 Tu

\Puc. 10|

Pexum noruyeckoro aHanmsatopa

Norndyeckuii aHannaatop paboraer Tak
Xe, Kak u ocumnnorpad B pexvme MHOro-
KpaTHoi passépTku (pexum "CTOM" He
NPenycMoTpeH), 3a UCKIIOYEHWEM TOro,
4YTO BXO[OHbIE CWUrHanbl kaHana A nocrty-
naioT Ha Bxon PF4 MukpokoHTponnepa, a
curHansl kaHana B — Ha Bxop, PF3, otkyna
1 cumThIBaloTCA B Bydep. Tak kak oba cur-
Hana o6oux kaHanoB NOCTYNalT Ha OAWH
nopT, TO W CHWUTLIBAIOTCA OHW OOHOMN
MaLWWHHOMW KOMaHOoW, 4TO rapaHTupyert
OTCYTCTBME MeEXKaHanbHbIX 3apepxek.
Paamep 6ydepa, npuHumn dopmuposa-
HWS Pa3BEPTKM W 3HAYEHUs e€ CKOpPOCTU
TO4HO Takue, Kak y ocuunnorpada.

CyvHYycownaa

Mocne 3anycka reHeparopa
MOXHO nepesecTu Npnbop B Apyromn
pexum pabotsl (ocuunnorpadg, no-
rM4Yeckuii aHanuaaTop) — reHepa-
Top 6ymeT MyHKUMOHMPOBATbL aBTO-
HOMHO. 3TO [aEéT BO3MOXHOCTb
MCNONbL30BaTb reHepaTop COBMECT-
HO ¢ ocumnnorpadom unu aHanusa-
TopoMm. Ecnu BHOBb NepekniounTb
npubop B pexum reHeparopa, To
Oynet cpasy YCTaHOBMEH pexum
onepaTUBHOrO ynpasneHwus.

HaaHauyeHue knaBuLL yrnpasneHus
B PEXUME reHepaTtopa cneayloLlee:

"0"—"9" — BBOA 3HA4YEHWA 4HacTOThHl
rnpv OCTaHOBNEHHOM reHepaTope;

"D" — 3anycTUTL/0CTaHOBUTL FeHepaTop;

"5" — BbibpaTb GopmMy curHana sany-
WeHHOoro reHeparopa (BO3MOXHbIE Bapw-
aHTbl NepebupaloTca LMKNNYECKn);

"0" — WM3MEHWUTHL Lar nepecTpPOKK
4acTOThl 3anyLeHHoro reHeparopa (umk-
nu4eckn nepebupaiTca 3HaveHuws 1, 10,
100 1 1000 'y);

" — YMEHBLLUNTB YaCcTOTY 3anyLeHHo-
ro reHeparopa Ha OAuH Lar,

"#" — yBENWYUTL HYaCcTOTY 3anyLweHHo-
ro reHeparopa Ha OauvH Lar.

(OkoH4aHue criegyer)



NMuTtaHue MmynbTUMETPOB cepum
M-83x OoT 0AHOro akKkymynatopa

H. HEHAEB, r. Mocksa

B crartee npeanoxeHsl BapuaHTbl MATAHUA MONYNSPHBIX MYJbTH-
meTpos cepun M-83x (DT-83x) oT 0QHOro HUKenL-KagMUeBoOro Unu
HUKenb-MeTannrugpuaHoro akKymynsaropa rtunopasmepa AAA wnu
2/3 AAA c nomoLysio nossiwaiouwero npeobpasosarens. Takoii 610k
nUTaHus BLINONHAET ewWé u PyHKUNIo TaliMmepa, aBTOMaTUYECKH
oTkmoyan paboraowuii npubop Yepe3 HECKOALKO MMUHYT nocne
BknoYeHnsn. Kpome Toro, npeaycmMoTpeHa BO3SMOXHOCTE BKITIOYATb U
BBIKIIOYaTE MY/IETUMETP BPYYHYIO, HEe 3a4eHCTBYs NepeKnoYarens
PeXuMoB paboT u npefgenos uamepenusi. B cnyyae ncnons3oBaHus
akkymynstopa tunopasmepa 2/3 AAA yganoce 650K nUTaHns
cobparte B rabapurax 6arapeu "KpoHna” (6F22).

HegocTaTkax MyNbTUMETPOB Cepun

M-83x 1 aHanoruyHeix 6LIN0 Hanuca-
HO Hemano. OOUH M3 CYLLECTBEHHbLIX —
OTCYTCTBME OTAOENLHOro BbIKNKO4ATENs
NUTaHWs, 4TO AenaeT Nonb30BaHNEe MySib-
TUMETPOM He 04eHb YOO0OHLIM 1 NPUBOAUT
K MOBBILUEHHOMY W3HOCY Nepekno4aTens
PEXVWMOB M Npenence wuamepeHus. 3a-

B vcxopHOM COCTOSHUM KOHAEHCcaTop
C3 paapsaxeH 1 npeobpasosarens BLIKIO-
4eH. HanpsikeHwa Ha koHpeHcatope C4
He0CTaTO4HO ANS OTKPLIBAHWA MNONEeBOro
TpaHsucTopa VT1, NoaTomMy OH 3akpbIT U
nUTaloLWee HanpsXKeHue Ha MynbLTUMEeTP
He nocTtynaeT. B atom cocToaHum noTpeb-
NnAeMblil 0T akKyMynaTopa TOK He MpeBbi-
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BOLIBYMBOCTL NPU BLIKNIOYEHUU MUTaAHUA
npusoguT K BecnonesHomy pacxoposa-
HWIO 3HEepruM wucTo4yHuka — BGarapeun
Tunopasmepa 6F22 ("KpoHa" unu aHano-
ruyHas). dewéssie 6arapen He oTANYAKOT-
CA BbICOKMM Ka4eCcTBOM W GonbLuoii
€MKOCTbIO, @ BEICOKOKA4eCTBEHHBbIE CTOAT
NPUBNM3UTENLHO CTONMBKO XE, CKOMBKO W
cam MynsTUMETP.

MNpepnaraemoe yCTPOWCTBO BO MHO-
roM yCTpaHseT yKasaHHbleé HemoCTaTKu,
OHO COAEPXUT NOBLILLAIOLWMIA NpeoBpa3o-
BaTeflb HANPSXXEeHWs, KOTOPLIA NO3BONAET
NPUMEHUTL ANA NUTaHuUA MyNbTUMeTpa
Ni-Cd nnm Ni-MH akkymynstop Tunopas-
mepa AAA unu 2/3 AAA w1, Kkpome TOro,
aBTOMaTUYeCKU OTK/IOHAET MUTaHWe 4e-
pe3 HEKOTOpOe BPeMs Moc/e BKIKHEHUS,
BbLINONHAA ¢yHKUMIO Taiimepa. OHo npen-
Ha3Ha4YeHO ONf BCTPavBaHWS B MYNbTW-
meTpul cepun M-83x (DT-83x). Cxema
ycTponcTea nokasaHa Ha puc. 1. Ero
OCHOBa — CMEUVann3npoBaHHas MUKpo-
cxema NCP1400ASN50T1 (DA1). Coeme-
weHne QYHKUMA 0Ka3anocb BO3MOXHbIM
bnarogaps TOMy, 4TO 3Ta MUKpOCxema
MMeeT BXOA ynpaBneHus, noaaeBas Ha
KOTOPbLI Harnps>XeHWe COOTBETCTBYHLLE-
ro YPOBHS, MOXHO BK/OHYaTb W BLIKNIOYATL
npeobpasosarens.

NCP1400ASN50T1

LwiaeT HECKONbKWUX JECATKOB MUKpOaMmnep.
Ecnu KpaTkOBPEMEHHO HaxaTb Ha KHOMKY
SB2 "Bkn.", koHpeHcatop C3 6bicTpo 3a-
PAOVTCA [0 HANPSXKEHUS akKyMynaTopa v
npeobpazoeartent skn4nTea. Juon VD2
BbINPAMANSAET MMNYNbCHOE BLIXOOHOE Ha-
npsxxeHwe, a koHaeHcatop C4 crnaxueaer
ero. BeinpsmneHHoe HanpsxeHne OTKPoeT
TpaH3ucTop VT1 wu 4epes LC-punbTp
C5L2L3C6 nocTynuT Ha NUHWUM NUTAHUA
MynbTUMeTpa. Mo UcTevYeH HeCcKoNbKMX
MWHYT, Korga koHgeHcatop C3 paspaguT-
ca npumepHo o 0,5 B, npeobpasosatens
BbIK/IOYMTCA U TPAH3UCTOP 3aKPOEeTCA —
MyneTumeTp Oypetr obecTtoueH. Boiknio-
41Tb NpeobpasoBaTenib MOXHO W paHbLLE.
Jna 3TOro KpaTKOBPEMEHHO HaXuMaioT
Ha kHonky SB1 "BbIkn.”, U KoHaeHcaTop
C3 BLICTPO pa3psixaeTca 4epes pesucTop
R1, orpaHuuuBaowmini ero paspagHbLIi
TOK.

B Tunoeom BapuaHTe BKMKOHEHUSI MUK-
pPOCXeMbl BLIXOLHOE HanpsXeHwe npe-
obpasoBatena crabunuaupyetca nopa-
4Yel HanpsaxeHws oTpuuatensHoi obpar-
HOIA CBA3W C BLIXOAA Ha Bxopn, (BbiBOg 2)
mukpocxemel DA1. B aTom cnyyae Bbixoa-
HOe HanpsxeHue pasHo 5 B. Ho gnsa nuta-
HUA MynbTuMeTposB cepun M-83x atoro
HepocTartovHo. MNoaknioyeHue Mexay Bol-
xonom npeobpasoesarens v exogom OUT
Mukpocxemsl anementoB VD1, R3 u C2
yBENU4YMBaET BbIXOOHOE HanpsXxeHue A0
8,5...9 B. Peauctopom R3 ycTaHasnmBaiot
Tpebyemoe BLIXOOHOE HanpsXXeHwe, cra-
BUNNTPOH OrpaHMYMBaET ero 3HaveHwe, a
KOHAEeHCcaTop Aenaet 3anyck npeobpaso-
Barens 6onee yCcTOMYMBLIM.

Mpeobpa3oBatens He BKAKOYUTCSH,
€CNN HanpsXeHWe akKyMynsTopa yMeHb-
wuTca npumepHo o 0,5 B. Ho ato coor-
BETCTBYET O4eHb rnyboKoii ero paspaake.
Moatomy Ana NpoBepKK COCTOSHUA aKKY-
MynsaTOpa KpPaTKOBPEMEHHO W OfHOBpE-
MEHHO HaXumaloT Ha kHonkn SB1 n SB2.
B atom cny4ae Ha Bxon CE MMUKpOCXeMbl
rnocTynaeT HanpskeHue akkymynartopa,
HarpyxeHHoro peswuctopom R1. Ecnm
akkymynsaitop 6n1M30K K COCTOSIHMIO Nos-
HOI pa3psaaku, Npu TOKe
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Ten. 608-83-05

Mpwuém crartein: mail@radio.ru
Bonpochi: consult@radio.ru

PAZMO Ne 4, 2014

koHpeHcatop C3 — TaHTanoBbii
TUnopasmepa D, octanbHble — ke-
pamuyeckue. [ipoccenu L2, L3 —
cepum SDRO703 nHAYKTUBHOCTLIO
220...1000 mklM+, L1 HamoTaH
npoeogom N3B-2 0,3 Ha deppu-
TOBOM KONbLE HapyXHbiM Oua-
meTpom 6 W BLICOTOM 3 MM OT
TpaHcdopmaTopa npeobpasosa-
Tensi KOMNakTHON MIOMUHECLIEHT- |
HOW namnel U COAEPXUT 6 BUTKOB |
C OTBOOOM OT 2-ro. KHonkum — |
niobuie manorabapuTHele ¢ camo-
BO3BPaTOM (TakTOBbLIE) U ONMHON
Tonkarens 2...3 mMm.

Bce anemeHTbl, KpoMe akKymMy-
NATOpa, YCTaHOBMEHbI HA neYar-
HOW nnate u3 QoNLMMPOBaHHOIO C

OOHON CTOPOHbI CTEKNOoTeKCTonuTa Ton-

wuHoih 1 MMm. E€ 4yepTéx nokasaH Ha
puc. 2. Ha ctopoHe, ceoboaHo OT ne-
YaTHLIX NPOBOAHWKOB, MPUKIEEHbI KHOMKM.
Mnaty BMecTe C AepxxaTenem akkyMynaTo-
pa TunopasmMepa AAA pa3mewaloT B 6ara-
peiiHoM oTceke MynsTumeTpa (puc. 3).

E€ 3akpennaioT Ha OOKOBOW CTEHKe, B

KOTOPOIA genaioT OTBEPCTUA AN1S TonkaTe-
neii kHonok. Ecnu nnanupyeTca 3apsaxartb
aKKyMynsaTop, He BbIHMMas ero u3 Kopnyca
MY/NbTUMETPa, OOMNONHUTENLHO BBOOAT
3NEeMEHTbI, NoKa3aHHbie Ha puc. 1 WTpKU-
XOBbIMM NMHMAMMW. 3apsaKy MOXHO MNpo-
BOOWTL OT 3apsigHOro ycTpolcTBa COTO-
Boro TenedoHa C BLIXOOHbIM Hanps-
xeHvem + 5 B. Peauctopom R4 B aTOM
clyyae ycTaHaBnuealoT Tpebyemblii TOK
3apsoxu.

Bbin paspabortaH BapuaHT pa3melle-
HUA 3neMmeHTOB B rabapurtax kopnyca
6atapen "KpoHa". KOHCTpyKUMsi Takoro
YCTPOIMCTBA 1 BAPUAHT pasmMeLLeHns ero B
MyNbTUMETPE nokasaHsl Ha puc. 4. OcHo-
BaHWEe KOHCTPYKUMW — aepxatens Ans
akkymynatopa Tunopasmepa 2/3 AAA,
KOTOPbI/ Bbipe3aH M3 Kopryca BolilueaLue-
ro ua CTposi CBETOAMOOHOr0 rasoHHOro
cBeTuneHuka. OnuvHy nnatel (cMm. puc. 2)
HYXHO YMEHbLIWTb. [lna aTtoro e€ ykopa-
HMBAIOT MO LUTPUXOBOI NUHUK, @ NEeMeH-
7ol L2, L3 (apoccenn EC24) n C6 yctaHag-
JIMBAIOT Ha pa3béme (KOHTAKTHOW Konopa-
ke) ot 6arapeun "Kpona". lNnary c ycraHos-
NEeHHbIMK Ha Held KHOMKamu, aepxarenb
aKKymMynsaTopa U pa3beM CKPennsioT Tep-

Mmokneem. ocne npoBepku paGoTtocno- =%
CcoBHOCTM yCTpOCTBa ANS 3aBEpLUEHHOC- |
TW KOHCTPYKLMKW NPUKNenBaloT ase 6oko-

Puc. 6

Bble CTeHKM u “gHo". B pesyneTaTte C
OOHOM y3KOW cTopoHbl Byoet nas ans
YCTaHOBKW akkymynsiTopa (pmc. 5), c opy-
ro — pacnonoXeHbl KHOMku (puc. 6),
KOTOpPbIe He O0MKHbLI BLICTYNaTh 3a raba-
PUTLI KOHCTPYKUWMK. YCTPOWCTBO YyCTa-
HaBnMBalOT B BaTtapeliHblii 0TCeK MyNLTU-
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MeTpa (pMc. 7), a B CTEHKE My/b-
TUMETPa, HanNpPOTUB KHOMOK, Ae-
| NaloT 0TBEPCTUSA, B KOTOPLIX pas-
. MeLwalT pe3uHOoBLIE TOJNKaTenu
~ (cm. puc. 4). OnuHy Tonkarenei
| OenaloT TakoW, 4Tobbl, ¢ ogHOKN
CTOPOHLI, BbIN0 YOOBHO HAa HWX
HaxwumaTtb, C Opyroi — Bepo-
. ATHOCTb CAy4alHOro HaxaTus Ha
KHONKKW Bblna MUHMMANbLHOM.
BHewHuii Bug mMynsTUMeTpa co
BCTPOEHHbLIM YCTPOMCTBOM NOKa-
; } 3aH Ha puc. 8. [ |

SNEKTPOHHbIE KOMMOHEHTbHI
HA WWW.S-10MITINO.RU

Bcé ana pemMoHTa U NPOM3BOACT-
Ba paAMoO3NeKTPoOHHO annaparty-
pbl, aBTOMOOGMNLHOW W OLITOBON
PagMOTEXHUKH.

Mpopaxa onToM U B PO3HMLY B
nasuneboHe 546 TK "MutuHckuii paguo-
pbiHOK”. Paboraem ¢ 9.00 go 18.00
exenHeBHO. [lo4yToBas M Kypbepckas
[ocTaBka.

Haw apgpec: Mockea, MatHuukoe |
wocce, 18, 3 at.,, nas. 546.

i 8-905-782-47-71 ,
| mat-roskin@rambler.ru !
! www.s-10mitino.ru |
| 125464, Mockea, ab. sawy. 39.
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UzparTenbcTBo "Hayka u Texuuka”
BbiCbiNaeT KHArM
HaNOXXEHHbLIM NNATEeXOM: !
" YepHomblpouH A. Bugeokypc:
CEeMb LUAroB B 3MIEKTPOHMKY. KHura +
CD, 160 cTp. — 240 py6.

+ TanoHeHko C. B. AkycTuyeckue |
cUCTEMbI CBOMMKM pykamu, 240 cTp. —
263 pyb.

~ Lyctoe M. A. CxemoTexHuka.
500 ycTpOICTB Ha aHanoroBLIX MUKPO-
cxemax, 352 ctp. — 329 py6. !

Hbi Hbl Te Y X

pacxonos.
3BoHuTE 8-812-412-70-25

. Muwurte admin@nit.com.ru

1 192029, C.-MeTepbypr, a/a 44

O e




BO3BPALASCH K HANEYATAHHOMY )

i

U3amepuTenb BHYTPEHHEero
aKTUBHOIrO CONMPOTUBJIEHUSN

KOHAEHCaToOpoOB

A. NYPbIHbLIYEB, r. Cymsbl, YkpanHa

. He npurnsHynack obwas uaea ycr-

" ! poiicTBa, OMUCAHHOrO B CTaTbe
A. MynbiHguHa "WNameputens 3MNC ok-
CUOHbLIX KOHOeHcaTopoB”, KoTopas 6bina
onybnukoBaHa B xypHane "Paguo” Ne 1 3a
2011 r. Ha c. 20, 21. Ho otcyTtcTBME HEOB-
XOOMMBIX 3NEMEHTOB, B YaCTHOCTW TpaH-
aucTopHoit cbopku KP159HT1E, 3actasu-
no popaborare npubop, WCNonL3ys co-
BPEMEHHbBIE KOMMOHEHTHI.

HEKOTOPbLIX KOHAEHCaTOpPOB Ha Kopnyc,
MOXHO CHYMUTaTb, HTO COMNPOTUBAEHWE
6onbwe 100 kKOM roBOPUT O BLICLIXaHWUK
ANnekTponuTa W, Kak cneacrteve, CKOpoM
oTKase, faxe ecnu octanbHble napamer-
pbl HE BbI3LIBAKOT Noao3peHuid. MNpakTuka
nokasana, 4To No Mepe BbIChIXaHWUA 3NeK-
TpoONWTa cHavana yBenuiuBaeTCs BHYT-
peHHee conpoTUBNEeHWE KOHAEeHcaTopa, a
YK€ NOTOM YyMEHbLUIAEeTCs ero EMKOCTb.
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MpuyrHa nosieneHns nogobHoro npu-
6opa — aT10 nouck 6e3 BbinanMBaHWA ca-
MbIX HEHaAEXHbIX AeTaneil — OKCUIOHLIX
KOHpOeHcatopos. Kpome aTtoro, ¢ nomo-
UL N3MEPUTENA MOXHO OLEHWUTE MHOYK-
TMBHOCTL kaTywek o 100 mklMH m onpe-
DENUTL HanWive 3amKHYTbIX BMTKOB B
Lpoccensix U MMNYNbCHLIX TpaHcdopma-
TOopax — ANs 3TOro JIMb HYXXHO CaMoMy
coenatb 3aMKHYTbIA BUTOK M CPaBHUTb
nokasaHua. Hy, n KOHeYHO, MOXHO K3me-
PUTb CONPOTUBNEHWME PE3UCTOPA B MHTEP-
sane ot 0,1 no 100 Om. Kpome Toro, npu-
60p MOXHO MCMONL30BaTL Kak reHepaTop
wMmnynbcoe amnnutynoin 0,2 B yactotoi
50 klu,.

BHa4yane HECKONbLKO CNOB O NPUHKUHAX,
no KOoTopbIM "rMBHYT" KOHAEHcaTopLl. Bo-
nNepBbIX, OT TOrO, YTO Ha OKCUOHbLIE KOH-
[eHcaTopbl 3a4acTyi0 HET [AOCTOBEpPHOW
[OoKyMeHTauun. Bo-BTOpbIX, OKCWAHbIE
KOHAEHCATOPbLI BLICLIXAKOT, B TOM YUChne oT
neperpeea. Kcratn, mapkupoeka 85 unm
105 °C Ha kopnyce oO3Ha4aeT Bbixog W3
CTPOSi 4epe3 HeCKONbLKO AECATKOB 4acoB
paboTtel Npu 3TOKM TemnepaTtype. Mue
4acTo nonaganuck KOHOEHCATopbl ¢ non-
HyBLUMMK KOpnycamu. BcTpevanucb KOH-
peHcatopbl CapXon, KOTOpble fonanuce,
MPOCTO NONeXxae B NakeTe Kak 3arnacHble.
Baas mynsTuMeTp 1 "Npo3BoHVB” BLIBOAKI

B-TpeTbux, HEpeako oavMH U3 BbIBOOOB
KOHOeHcaTopa BO Bpems paboTbl Tepaer
KOHTaKT ¢ 06knaakoil. OBHapyXnUTb Takyio
HEWCNPABHOCTL NErko, ecnuv MpuioXuTb
He6onbluoe ycunue 1 nonpobosaTts nowa-
TaTb KOPMNyc NPMNasHHOro KoHAeHcaTopa.

B-4eTBEPTLIX, Y KOHOEHCATOPOB WHOr-
[a MOXeT HacTynate npoboit Npu Hanps-
XEeHUW HUXe HOMUHanbHoro. W, HakoHedl,
B-NATLIX, NNEHOYHbLIE KOHAEHCaToPb!
K73-17, 4acTo nNpyMeHaeMble B CeTeBblX
WMCTOYHWKAX NMTaHWA B KadecTee BannacT-
HbIX, NOCTENEeHHO TepsioT éMKocTe. Ecnum
pasobpaTk Takoi KOHOEHCATOp U pasmo-
TaTb MNEHKY, MOXHO YBUOETb "passogbl”
Ha aniMMHUEBOM MNOKPbITUM. [lo3aTomy
PEKOMEHAYI0 MPUMEHATL KOHAEHCATOPL!
K73-17B.

MNpepnaraemoe yCTPOICTBO, Kak M NPo-
TOTMN, COBpPaHO Ha OCHOBE CTPENOYHOro
mynsTumeTpa Sanwa YX-1000A. Mpw no-
KYMKe CTOWT npoBepuTb, 4ToBbl cTpenka
HE Uennanacb U He CUNLHO OTKIOHANACHL
npy ymepeHHoOM HaknoHe npubopa.

MepemeHHoe HanNpsXeHWe Ha LWwynax —
0,2 B, usactota wn3amepeHua BoibpaHa
50 kl'u. Ha aroin 4acToTe yxe 3ameTHO
"npucyTcTeme” OpoCcCens ¢ MarHUTornpo-
BOZIOM, COAEPXALLEro nATe BUTKOB, KOTO-
pblé NPUMEHSRIOT B KOMMbIOTEPHbLIX Bnokax
nutaHua ATX, HO, K COXaneHulo, yxe He

BUAHO Pasnuuunii Mexay HU3KouMnenaHc-
HbIMW KOHOEHcaTopammn éMKoCTbiO Bonee
47 mkd.

Ana nyqwein OpMEHTUPOBKM HYXHO
BbIOpaTh HECKONLKO TUMWUYHbIX AN Balle-
ro poga [»eaATenbHOCTW peTtanei w
CpaBHMBaTbL WX C nposepsemMbiMu. [ns
CBeOeHUs eLLEé HYXHO 3HaTb, 4TO peak-
TUBHOE COMNPOTUBNEHME MOEANLHOMO KOH-
neHcaTopa éMkocTbio 1 Mk® Ha yacToTe
50 kl'u npubnnantensHo pasHo 3,2 Om,
opoccens WMHAYKTUBHOCTLD 7 MKIH —
2,2 OMm. Hanpumep, ecnu y KoHOeHcaTo-
pa 3KBUBaNeHTHOE nocnefoBaTenbHoe
conpoTtuenenune 0,1 OM, a pabounin ToK,
ckaxem, 10 A, TO BHYTPU Hero 6ypert
BblAaenaTeca MowHocts 10 Bt — 3pech
noTpebyeTca xopolwee oxnaxneHue, a
Kakas emkocTtb, 1000 wnwn 3300 mkd,
HWKAKOI pa3Huubl Ha YacTtoTe 50 Iy yxe
npakTru4ecku HeT. 3aeck Npw Boibope w3
OOHOTUMHBLIX KOHAEHCATOPOB Ny4lle cTa-
BWTL TOT, Y KOTOporo rabaputsl 6onbLe.

Cxema npoBHuka, nokasaHHaaA Ha
puc. 1, 0OCTATOYHO MOHATHO W NOAPo6-
HO ONUcaHa B NepBOUCTOYHUKE, YTOYHIO
TONBbKO HeKOoTOopbie M3mMeHeHusa. B reHe-
parope BMeCTO TPaH3UCTOPOB CTPYKTYPb!
p-n-p nNpuMeHeHbl NpPuOOpPbI CTPYKTYPbI
n-p-n. YcraHoeneHwl guopsl VD1, VD2,
3awmuanume aMUTTEPHbIE Mepexoabl
3TWX TPAH3WUCTOPOB OT HanpsXewws 06-
paTHOW NONAPHOCTH.

KonpeHcaTop C2 ponmxeH 6uiTe 06s3a-
TenbHO MNEHOYHLIM, OH 3a0aéT 4acToTy
reHeparopa.

KonpeHcatop C1 — okcupHblil TaHTa-
NOBLIM (C ManbiM BHYTPEHHUM COMNPOTUB-
nexHvem). MoXHo NpUMeHWTL anioMuUHVe-
Bbli, HO €ero EMKOCTb CNnenyeT yBenuintb
no 100 mk®, HOMMHaNLHOE HanpsXeHue
KOHOEeHcaTopa AoNXHO ObiTb HEe MeHee
6,3 B.

Hob6aened ceetoguon HL1 cuHero
uBeTa cBeYeHus, nHauuMpylowwmia paboTty
npubopa U CUrHaNM3UPYIOLWWIA O pas3psa-
Ke 3/1leMeHTa NUTaHus, — NPW ero Hanps-
xeHun meree 1,1 B ceetoaomopn racHer.
MoacTpoe4Hblil pe3ancTop — OT MCXOOHOrO
MYNETUMETPA.

BmecTo TpaH3ucTopHoi cbopku npu-
MEHeHbl NnoneBble TpaHaucTopbl. OgHako
C HUMK cneayeT BbiTb BECbMa OCTOPOX-
HbiM. Mpu cbopke ycTpolcTBa nyqwe
cpasy, akKypaTHO pgepxa 3a Kopryc,
3aMKHYTb WX BbIBOAbl Kannei npunos u
CHATb MepeMbldKy YXe Ha nnarte, korga
BCE [eTanu, B TOM YMCNe W NoneBble TpaH-
ancTtopel, Byayt 3anasHel. MNopbupate
nosieeble TPaH3UCTOPLI OCOBEHHO He
HYXHO. Mory nuub NOCOBETOBaTb B3ATb
asomeTp L4353, BKNOYEHHBIA B pexmum
OMMETPa, W, 3aMKHYB MAKCOBLIM LLYNOM
BLIBOAL! CTOKa W 3aTBOPA, NPUKOCHYTLCA
MWHYCOBbIM LLYNOM K BbiBOAY MCTOKa. Y
MeHA Npubop nokaasiBan conpoTUBAEHUE
1 kOm Ha gmnanazoxe (x0,01), yto cooT-
BETCTBYET HanpsXeHulo Ha 3aTtsope
2,2 B. MNMpWKOCHYBLUKXCL NAKCOBLIM LLY-
rnom cHauyana K 3aTBOpY, a 3aTem cpasy K
cToKy, nony4um 0 Om (no4Ttn). 310 O3Ha-
4yaeT, 4TO TpaH3ucTop wucnpaseH. Ote-
YECTBEHHbIA  MONeBoin  TpaH3ncTop
KM501A Toxe nogoiaéT, HO y Hero uHas
uokonéska, ronputca un 2N7000. W koHeu-
HO, HUKOrga He nepepnaeaiite MNonesLie
TPaH3MUCTOPLl U3 PYK B pyku, ¢ GonbLuoi
BEPOSITHOCTbLIO OHWM MOryT BbIATU U3
cTpoS.
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TpaHcdopmaTop T1 HamoTaH Ha ¢dep-
PUTOBOM KOJIBLIEBOM MarHUTONpoOBOLE.

BeCbMa MHOro, a 3a4acTyio marepwan|

HEW3BECTEH, A B3AN 4awky 622 13 3ase-
nomo wmasectHoro ¢deppura 2000HM w

BbiNOMan Kycadkamu Konbuo K9x5x7. |
3arem cHan Haxaa4Hol Bymaroii ocTpoie |

KPOMKMW, Haaen cBepxy TepmMoycaxvsae-
Mylo Tpybky n nporpen. B Tpu npoeoga
ovametpom 0,17 mm (MOXHO W Tonwe)
HamoTan o6moTkK | m |l No BoceMb BUTKOB.

O6morka lll copepxuT oAvH BUTOK NPOBO-
ba pwametpom 0,5 mm. 3toT depput|
XOPOLLO MPOBOAMT TOK, W ANA BEPHOCTW ||

MOXHO NPO3BOHWUTL OOMOTKM Ha KONbLLLO.

XOTS Y HWMX CONPOTMBAEHWE O0CTUraeT|

5,2 On. B 'TOM MOCTE, 126 Nosox oo nepa ATtiny2313. Takoii MUKPOKOHTPOANEP 3HaYNTeNbHO nerye npu-

| o6pecTu, Yem penKkylo CerogHsi OpUrnHasbHYl0 MUKPOCXEMY, OH

OVT B LLYN, cneayeT ero 3adpmKcupoBaTh

Kyco4dkamn Tpybkun, 4tobel nposog Hel |
KPYTUNCH B MECTE Nanku.

VD1 VTTVD2VT2 VD4~
clf_%o'(cz VD3
{deTmonis o r] |
K XP2 =5 K XP1
°R3 VT4 o
38 %Ry
HL1 77 R4 C5 e
I__gﬁ uVT3
o
éRS; c4 Fe
< K-G1=—0

Puc. 2
TEI'IEDI: nepeKnlouaTenb MMEET TONbKO

ocTanbHbie HeobxoaumMo 3abn1oKMpoBaTh,

cOenas ynopbl TepMokneem. XKenatenbHo |

PEryNMPOBOYHBIMW BUHTAMMW MOATAHYTE |

pamMky MUKpoamnepMeTpa, 4Tobbl OHa He |
fGonTtanace B NocagoqHbix mectax. Ko- |
He4YHo, ewg cneayer caoenarb OrpaHu- |||

YUTENW ANS CTPENKW, KK PEKOMEHO0BAHO | |
B UCXOOHOW cTaTtke. [naty mynstumeTpa ||
MOXHO WCnonb30BaTk kKak Tpadapert|

(koHOYKTOP) ONsA CBEpNeHWs OTBEpPCTUIA

NoA LWynbl, NOACTPOEYHLINA Pe3ucTop |

KpenneHwe. YepTtéx nevaTtHOW nnarbl |
uameputena 3MNC nokasaH Ha puc. 2. |

BonbwwuHcTBO petanei

(peaucTopsl, ||

OMoabl) MOHTUPYIOT NepneHauKynspHo |
nnare. TpaHcdopmMaTop NPUKNEMBAIOT K |

nnare TepMokneem.

HanaxwuBaHwe npubopa no,n,poﬁHoi
. L ]

W3NOXEHO B UCXONOHOM CTaThe.

| OMYNATOP MY3blKaJZibHOrO

Mockoneky Noao6HBIX MAarHUTONPOBOOOS ||

‘conpoueccopa AY-3-8910
ana "ZX Spectrum”
Ha MUKPOKOHTponnepax AVR"

B. JIMCULIBIH, r. PazaHs,

. TUTAPB, r. Maruuroropck Yensaburckoi obn.

ABTOpBI CTaTby pacLUMPUIN BO3MOXHOCTHU KOMMNbIOTEPA, ONMUCaH-

L 3C ! ‘| Horo B [1], BRONONHMB €ro 3aMynsiTOPOM 4YacTo umesBLuielica B ZX
yrbl — "poaHble” OT MyNLTUMETPA, ||

Spectrum—coamecrnmux KOoMNerOTEPaxX MUMKPpOCXEeMbI MY3bIKanbHOIro
| conpoyeccopa AY-3-8910 [2], cobpaHHbiMm Ha 6a3ze MUKPOKOHTPO-

| HAMHOro 3KOHOMMHYHee e€ u BbinycKkaercs B kopnyce He DIP-40, a

SOIC-20, nerko pasmeuwjaeMom B mMmasnorabaputHOmM KoMneloTepe.
| JononHurensHoe npeuMyLecTBO 3MyAsTopa — Hanu4Yne B HEM
| nocnegoBaTesIbHOro NOpPTa, 4Yepe3 KOTOPbi OH MOXEeT NPpUHUMAaTh
| ynpasnsiowyo nigdopmaymio ot i060ro HCTo4HMKa.

BTE BpemMeHa, koraa npakTU4ecku
HepocTynHele No ueHe IBM-coemec-
TUMbl€ KOMMbLIOTEPLI C NpOLEeccopamm

| Intel 286, Intel 386 Mornu NULLL MOHOTOH-

HO NUaTtTe BCTPOEHHbIM uany4Yarenem

| 3ByKa, NONyNapHLIA cpeau paguoniobure-

i
i/l Puc. 1
nea nonoxeHwa — "Bkn." v "Bbikn.", ||

Nei HacToMbHbIA KoMmnbloTep ZX Spectrum
obnapnan passuToit cTtepeodOHUYECKOoMn

peokaHanoBs. 3ByKOBbie CUrHanbl Gopmu-
PYIOTCS C NMOMOLULIO LUMPOTHO-MMNYNLC-
HO mopynauun (LUMM). Snementol R1,
R3 n C6 — ®HY npasoro kaHana, a ane-

meHTHl R2, R4 n C7 — neBoro.
KBapuegbili pesoHaTtop ZQ1 Bo3byxna-
€TCA Ha NepBoi MeXaHWHECKON rapMOHU-
ke. MNpu aTOM MUKPOKOHTpONNep paboTtaer
C TakTOBOW 4ac-

R ToTOM 28 MI'U, YTO

_|__° BbILLE, YEM MpUBe-

BDIR 557 L5 néwHoe B ero mo-

BClo— ATtiny2313A-SU KyMEHTaLM1 Mak-

12 5 | CUManbHO AoMyc-

£B 13 ;S? i ;gg 7 C6 TWMOE 3HavyeHue

10 14 [a 10K 20 Mru. Kak noka-
A10o 1 PB2 PD5 I

Allo— Tg PB3 PD& 0oQ6u 3blBAET NpakThka,

A120 17] PB4 c7  Paboraer a6co-

Al3o g FBS 10u  NIOTHO YCTOMYUBO.

N eere 19| PEO MuTaeTcs ycTpoii-

CTBO OT uenu +5 B

—SxTALY|  [XTAL2}— C8  nnate KomnbloTe-

K 816, 20 pa, noTpebnas Tok

+58 7QT 2B Wy DD L 0kono 40 MA. KoH-

s neHcatopel C3 u

L _L c3 C4 npepHasHaye-

=C1 c2 L 47 wkx c4 Hbl 4151 JOMNONHU-

T L T1s T x10 B Tmﬂ H  TenbHoW UALT-

Obu.o + ) pauumu Hanpsixe-

DD1 HWUSA NUTaHWS.

nonudoHmnein. C noasneHnem B ZX Spect-
rUM-COBMECTMMbIX KOMMbIOTEPAX My3bl-

| KanbHbIX conpoueccopoe (AY-3-8910,

AY-3-8912) menogoun, WCMONHEHHLIE Ha
HWX, CTann KNacCUKOW KOMMbLIOTEPHOMR
My3blkk 3noxu 90-x rogoe nNpownoro
geka. He nepecraioT nucaTb My3blKy ANs
ZX Spectrum v no ceit peHb. NMpuy4éEmM cos-
LAETCA OHA He TONbKO Kak 3BYKOBOE
COMPOBOXAEHWE WrPOBLIX U AEMOHCTpa-
UMOHHLIX MPOrpaMm, HO gaxe B popmarte
My3blKanbHbiX anL60MOB.

Ha puc. 1 nsobpaxeHa cxema amyns-
Topa conpoueccopa AY-3-8910 onsa kom-
neioTepa, onucaHHoro B [1]. OH peanu-
30BaH Ha MuKpokoHTponnepe DD1
(ATtiny2313A-SU, Bo3mMoXHaa 3amMeHa —
ATtiny2313-20SU) 1 umeeT gsa ayamo-
Bbixona — nesoro (L) u npaeoro (R) cre-

OmynaTop

B3aMMOOEeNncTBY-

eT ¢ KoMmnbioTepom [1] no Bocbmupas-

pPAOHOM OQHOHANPAaBNEHHOW LWWHE AaH-

HbiX (nuHKUKM AB—A13, A14CP, A15CP) n

LWKHE YnpaBfieHWA, COCTORALLEN U3 NMUMHWIA

BC1 v BDIR, no koTopbiM nepegalwnTca

CUrHanbl, aHanorn4Hble OAHOUMEHHLIM B
AY-3-8910.

MyablkansHbIi conpoueccop AY-3-8910
COCTOMT K3 crnenylowmx OyYHKUNOHaNb-
HbIX Y3N0B: TPEXKaHanbHOro reHeparopa
TOHa, reHeparopa Lwyma, reHeparopa
ormbalowei, perynsropa rpoMKOCTH,
cmecuTtens, LLAM, koHTponnepa wWuHbl K
YNpaensiowmx CUrHanos, AsyHanpasneH-
HOWM LWWHbI A3@HHbLIX, MaCCUBa PErMcTpoB w1
nekonepa agpeca. NogpobHee o0 ero
ycTpoicTee 1 paboTe MOXHO y3HaTb U3
[2]. B npepnaraemom amynaTope MHoOrue
Yy3nbl COMpoLEeccopa peann3oBaHbl Npo-



rpammHo. B kavectee LIAIM ucnonsayercs
[ByXKaHanbHblil KoHTponnep LWKMM muk-
pokoHTponnepa. PyHKUMKM KOHTponnepa
WKMH yNpasBneHnss M OaHHbIX BbiNONHAOT
nporpamMHo-annaparHsie cpeacTsa MUK-
pOKOHTpONNepa.

3a 0CcHOBY NPOrpaMMHO MOAenu B3aT
Taiimep T1, nMerWMACA NPaKTUHECKU B
noboM MWKPOKOHTpONNepe cemMencTsa
AVR, 4TO ynpolwaeTt nepeHoc NporpamMmmsl
Ha pa3Hble Moaeny Takux MUKPOKOHTPON-
nepos. 1ot Taiimep paboTaeT B GuicTPOM
BOCbMUWPa3pagHOM pexume, ANs oTCcHéTa
WHTEPBaNnoB BPEMEHW UCMNONL3YEeTCs npe-
pbIBaHWE N0 NepPenonHeHno ero CHETHOro
peructpa. Kpome TOro, B Talimepe 3anei-
CTBOBaH [ByXKaHanbHbIA pexvm LLUUM.

I_ D1 D2
D |RG| 13 =1
———>|16
Cpeur-=— C L
— Brixon
Hay. ycr.=— S
Puc. 2

B opurnHanbHom kKomnbloTepe ZX
Spectrum My3bikanbHbI CoONpoLeccop
paboTtaeTr € TakTOBOW  4acToToOWM
1,77 Mly. C y4étom uncnone3oBaHUsa
BHYTPEHHEro JAenuTens 4acToTbl Ha
16 obpazuoeas 4actota ana dopmMupo-
BAHMA BCEX MY3blKaNbHbIX CWUrHanoB
paBHa Fu,=1770000/16=110625 ly. Wc-
XOAf U3 3TOro, ANs aMynaTopa Heobxogum
KBapuesbilA pesoHatop ZQ1 wactoTow
Fza1=FospxKr1=110625x256=28320000 Iy,
roe Kr=256 — koadduumeHT npensapu-
TeNbHOro AeneHms 4acToTbl Fzq; AN TakTh-
poBaHusa Taiimepa T1. Ha npakTuke HaiTh
KBapLeBbIi pe3oHaTop Ha 28,32 My oka-
3a/10Ck HernpocTo, No3ToMy Gbin Npume-
HEH 6nM3KMIA NO 4acToTe W AOCTYMHBIN
pe3oHaTtop Ha 28 MIu. B pesynbrate
Takoro noaxopa YacTtoTa KBaHTOBaHMA
GOpMUpYEMbBIX 3BYKOBLIX CUIrHaN0oB Mno4Ty
Takas Xe, Kak B opuruHane.

MNocTynawiyas oT KoMmNbOTEpa nNo
wuHe AB—A15CP mnHdopmauws npensa-
PUTENBLHO 3aHOCUTCS B CNELWanbHbIA Npo-
rpammHbIid Bydep, a yxxe oTTyaa B HyXHble
MOMEHTBI BpEMEHWU KOMUPYETCs B yrnpas-
NALWME PErncTpsl aMynsaTopa conpouec-
copa.

leHepaTtop wWyma B 3aMmynsitope npea-
craenaeT coboi NporpaMMHy0 peanu3aa-
UMI0 CXembl, 306paxEHHON Ha pUC. 2, 1
No3BONAET MNONYYUTL 3BYK, MPaKTU4ECKK
HEeOTAMYMMBIN OT POPMUPYEMOro peanb-
HOl MuKpocxemolri. CABUroBLIM PerncTp
D1 — 17-paspsgHsiii. Mo curHany Ha4ans-
HOW YCTaHOBKW, NOAAHHOMY Ha BXoA, S, BCe
paspsaabl 3TOro pernucTpa, 3a UCKIKHYeHN-
em crapwero (Beixon 16), ycraHasnwm-
BalOTCA B HyNeBOE COCTORHME, a CTapLuunii
paspan — B eguHuyHoe. Mopg, neicterem
UMNyneCcoB cagura, bnaropaps obpatHoi
cBsi3n yepe3 anemeHT D2, Ha Buixoge 16
dopmupyeTca nceesgocny4aiHas nocne-
[0BATENbHOCTL HYNEW 1 eauHULL.

B amynaTope, Kak u B peansHOM conpo-
Lieccope, MMEloTCsl TPU 3BYKOBbLIX KaHana
A, B 1 C, Ho BbIxoaoB Tonbko asa (L u R).
CurHan kaHana A HanpaeNsieTca Ha BbIX0A,
L, kaHana C — Ha ebixogn R, a kaHana B
NporpaMMHO pasaenaeTcs Ha ABe 4acTu 1
NOAMELLMBAETCA K CurHany Ha o6owmx
Bbixopax. Tak ¢opMMpyeTcs BbIXOLHOMN
cTepeocurHann.

CurHanel BC1 n BDIR, koTopble B ZX
Spectrum-coBMECTUMBIX KOMMbIOTEpPax
ynpaensioT My3ablkanbHbIM COMPOLECCOo-
pOM, B 3MYNATOPE HanpaenfawTca Ha
BXOAbL! 3anNpOCOB MpepbiBaHWS Nporpam-
mbl INTO u INT1, kOTOpbIE MMEIOT HanBbIC-
wuii npuoputeT 1 o6pabaTeiBalOTCA Mak-
cumansHo 6eicTpo. [ekooupyloTca aTu
CUrHanbl yXe NporpaMmHo.

KOHCTPYKTMBHO 3MYNATOP BbIMNOAHEH
Ha [IBYCTOPOHHEI neyaTHoi nnate, n3ob-
paxEéHHoi Ha puc. 3. Paamepsl nnatel K
pacrionoXxeHne Ha Hell KOHTaKTHLIX Nno-
Waaok Ans NpucoefuvHeHUs BHEeLUHWUX
ueneii BbiGpaHbl Tak, 4TO NO3BONSAKOT ONTKU-
MansHbiM 0BpasomM pasmMecTuTb €€ Hapn
neyvyaTHOW NNaTor KOMNbIOTEpa 1 3NeKTpu-
4ECKW COeNHUTL C HEMN.

| 22,5 |

29

netoTepa [1] HOBOW, NPUNOXEHHOW K
HacTosweih cratbe. OHa oTnnyaeTcs Ot
npexHein Bepcun TOMBKO TeM, 4TO gopa-
6oTaHa ons B3aMMOAENCTBUS C IMYNATO-
pOM My3blKansHoro conpoueccopa. Bo
FLASH-namsiTe 3TOro MMKPOKOHTpOepa
3arpyxaloT koasl ua daiina spectrum.hex,
a B EEPROM — w3 ¢aiina DAA_TABLE.hex
O6a daitna nMeloTca B NPUAOXKEHUU K
HacToswen cratee. KoHpurypauva mMuk-
POKOHTpONEpPa U3MEHEHWIA He TpebyeT.

Mepepn ycTaHOBKOW smynsTopa Heob-
XOAMMO Ha nnaTte KomneioTepa [1] npuna-
ATb ABa oTpes3ka npoeoga MITP 0,2 gnu-
HOM NO 3 CM K KOHTAKTHbIM Mnowankam
Ana BuiBOAOB 6 M 8 MUKpPOKOHTpoOnnepa
DD2 (ato 6yaywme Lenu COOTBETCTBEHHO
BC1 v BDIR).

CMOHTUPOBaHHYID nnaTty amMynatopa
pacnonaralT napannenbHo nnare Kom-
nbioTepa Hag MUKPOKOHTponnepoMm DD2
Tak, 4Tobkl K Hemy Beina obpalteHa cTopo-
Ha nnatel amynsaTopa ¢ pgetansamu. OT-
BEPCTUA KOHTAKTHLIX MNOWAanok uenemn
AB8—A15CP ponxHbl HaxooWUTLCA CTPOro
Ha NepexofHbIMK OTBEPCTUSIMW B NeyaT-
HbIX NPOBOAHMKAX OAHOMMEHHbIX Lienei Ha
nnare KoMneoTepa.

MonoxeHwe BCeX TOHEK NOAKNIOHEHUsA
3MYNATOPA Ha nnarte KOMMbLITepa nokasa-
HO Ha pmc. 5. Llenn AB—A15CP coegu-

3 HRAIOT OTPE3KkaMK NyXEHOro NpoBoaa ana-
7 c5C6
RAR2e #R1R3 « . %0, 9 I°8eaBI2 O
1, — o o0 o 5 R<
ct of oSy ° i — = N
NG pic] .“oo o E. L
<10 1 A15CP02 (85 0oL, =900
O = 130ACPE 2 0BDIR<3” o o
DDl O PRSoAD Eoo 0 O 2
. el ® e 5 e I 2 Goooofpd || ¥ |asd
1 20 oo D aEOﬁ”-l- 3200000 Oi?v-n =
0o, 0000 e 2 P 9 T 9 t5B=ro
0% o| [oaiscrdgee © o
Tl
Puc. 3 =5 Puc. 5
metpom 0,3...0,4 mm. CBoboaHbIE KOHL!
[JCKSELD [ ]BODLEVEL1 nposBopaos ueneii BC1 1 BDIR npunansaiot
CKSEL1 BODLEVELZ K NpeaHasHa4yeHHbIM 1A HUX KOHTAKTHBLIM
] CKSEL2 [AWDTON i omlogm AL ko
o ¢ 6nuManexaium y4yacTkoMm
[V]CKSEL3 L1SPIEN Takoro e NpoBoJa Ha nnate KoMnbloTe-
[Jsuto EESAVE pa, a KOHTaKTHyl0 nnowaaky "+5 B" — ¢
[suT1 ] DWEN s e e KON TGS
eHve c HA
CKUUT SELFPRGEN nnowanku "06uw.", "R", "L" ¢ BbiBOAaMM
CKDIVE KOHTaKToB pasbéma X6. MpeasaputensHo
RSTDISBL HEo6X0AMMO OTCORAMHUTE OT ATOMO Pa3b-
oD éma koHgeHcaTtop C18. Y106kl ncnons3o-
DB DLEVELO BaTk B AansHeiwemM ¢GpopMrpyemMblii KOM-
Puc. 4| MNLIOTEPOM [NS 3aMMCKU HAa MarHUTOdOH
L ! CUrHasm, MOXHO CO-
C1100H DA C3100H eauHuTe oceBoboaus-
I—l_l MAX232CPE _f_l LWMIACA BLIBOA 3TOrO
C1+ ale ca+ [ KOH[EeHcaTopa Co CBO-
c1-|DC| c2- 60OHLIM  KOHTakTOM
C2100H C4 100 H K BuiB. 16 DA1 L
XS1 N : pasbéma X5.
"RS-232" ~il u b | 1 -158 Mpu NpaBUILHOM
TXD>2 13 r11 | > R10?12] =—C5 100w NOAKNIOHEHNN 1 UG-
ol >K BB, 2 ATtiny2313 MPABHBIX AETANSX IMY-
SG ) OBLyuii NATOP He HyXAaaeTtcs
—=KsuiB, 15 DA1 B HanaxueaHun. Oa-
Puc. 6 Hako C y4ETOM TOrO,

MporpamMma 3aMynsTopa HanucaHa B
cpene Algorithm Builder 5.44. o ycta-
HOBKW MWKPOKOHTponnepa DD1 wa nnaty
amMynaTopa koabl w3 ¢aiina AY_Emul.bin
nomkHbl GbiTb 3arpyxeHol Bo FLASH-na-
MATb, @ ero KoHdUrypaums ycTaHoBneHa B
COOTBETCTBUMK C pMC. 4.

Kpome Toro, Heob6xooMmo 3aMEHUTH
nporpaMMy MUKpokoHTponnepa DD2 kom-

4TO MOCne YCTAHOBKW B KOMMbIOTEP
nocTtyn Kk pgetansm amynatopa bypert
O4YeHb 3aTPYOHEH, €ro XxenarenbHo Npo-
BEPUTL A0 YycTaHoBKW. [lna aToro notpe-
6yeTcs NepcoHanbHbIA KOMMNbIOTEP C
onepauuoHHo cuctemoin Windows XP
(npuroaHocTe 6onee paHHUX BEPCUA He
npoeepsanack) n GU3n4ecKkUM Unn Bup-
TyanbHbIM (CO30aHHBIM C MNOMOLbLIO
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nepexogHmuka COM-USB) COM-nop-
ToM. lMnaty amynsaTopa COEOMHSIIOT C
pa3zbéMOM 3TOro nopra no cxeme,
n3obpaxEHHOoN Ha puc. 6, M NopaloT Ha
Heé HanpsxeHwe +5 B ot nwoboro cTa-
6unuaupoBaHHOro UcToYHuka. K Bbixo-
aam "L" v "R" nopknio4aioT BXOAb
aKTUBHbLIX KOMMbIOTEPHBIX ayanoKono-
HOK.

Ha komneioTepe 3anyckaloT nporpam-
my AY Player. OHa umeeTca B Npunoxe-
HUWM K cTaTbe BMecTe ¢ Habopom daiinos
C pacliMpeHueM WUMeHW .ayr, coaepxa-
LWKWX My3blKanbHble dparmMeHTsl Ans Boc-
npouaseaeHus aMynaTopom. Ytobel npo-
urparte nioboi U3 HKUX, AOCTAaTO4YHO, 3any-
ctmB nporpammy AY Player, ykasatb B
oTKpbIBLEMCH okHe Homep COM-noprTa,
K KOTOPOMY NOAK/NIOHEH IMYNATOP, U UMA
daina. 3anyckaloT U OCTaHaBnuWBaoT

BOCNPOM3BEAEHNE 3KPaHHbIMW KHOMKa-
mu Start u Stop. Ecnu npoeepka npowna
YCNEeLWHo, 3MYNATOP MOXHO ycTaHaenu-
BaTb B "ZX Spectrum Ha AVR",
Xenawowum ncnoneL3oBarb aMynsa-
TOp, ynpaensemsiii No nocneposBarefb-
HOMY noOpTy, B cBoux pa3paboTkax
Nnone3Ho 3HaTb, 4TO Nepepaqa BeneTcs
TONbKO OT YNPaBnsiioWero ycTponcTea K
amynsaTopy co ckopocTeio 19200 Bop,
npu BOCbMWU WHPOPMAaUMOHHLIX (6e3
KOHTpONA YETHOCTU) U OOAHOM CTOMOBOM
paz3papax, Kaxabin nHbOpMauMOHHLIR
nakeT ponxeH coctoaTe u3 16 GaiToe.
Mepeble 13 HecyT uHpopmMauuio, 3arpy-
Xaemyio B pernctpel RO—R12 amynato-
pa B nopsake oT MNaallero K ctapliemy.
YeTolipHaguaTolini 6ailiT — nHbOopMaumio
ona pernctpa R13, ecnun ero copnepxu-
MOEe cnenyeTt U3MeHuTb, unu kog, OxFF B

NpoTWBHOM cny4yae. [akeT 3aBepwaioTt
BaiTel 0x80 n OX7F.
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1. imcuusiH B. “ZX Spectrum”™ Ha MuUK-
pokoHTponnepax AVR. — Pagwo, 2013, Ne 7,
c. 21—23; Ne 8, c. 22, 23.

2. AY-3-8910, AY-3-8912, AY-3-8913 Pro-
grammable Sound Generator. — URL:
http://map.grauw.nl/resources/sound/
generalinstrument_ay-3-8910.pdf
(22.02.14).

| |

| Or pemakuymu. YnomuHaemeie B cTatbe |
nporpammesl Haxonarcs no anpecy
ftp://ftp.radio.ru/pub/2014/04/emu.zip
Ha Halwem FTP-cepseepe.

MUMnynbCHbIKN cTabOunusarop
Hanps)XXeHusa Ha MUKpocxeme

MC34165P

A. BYTOB, c. Kypba Sipocnasckoii o6n.

Mpu 6onewoi pazHOCT MeXAy BXOAHbIM M BbIXO4HBIM Harnpsixe-
HUEeM MNOCTOSIHHOro TokKa uenecoobpa3Ho Mcnonb30BaTtbh UMNYNbC-
Hele cTabunu3aropsl HanNpPsKeHusl, KOTopele B Takom cny4ae obec-
neyusaoT 6onee eeicokuii KIMA no cpaBHeHUIO ¢ AMHEHHbIMKU CTabKn-
nuzaropamu. lMpumeHssa Aana 3Tux yenein cneynann3npoBaHHbIe
MHUKPOCXEeMBI, MOXHO 3Ha4YUTesIbHO ynpocTuTe pa3pabotky, c6opky
¥ HanaXxwueaHue UMNynbCHbIX cTabunnaaropos. lNpegnaraemMolii BHU-
MaHuI0 yuTartenen ctabunmnsarop Ha mukpocxeme ¢pupmel Motorola
obecneunBaer perynmpyemoe BblxogHoe Hanpsixenme or 1,280 15 B

npu Toke Harpy3aku go 1 A.

7.,'cnv MMeeTcs OTHOCUMTENBHO BbICOKO-
! BONBTHBIA UCTOYHUK MOCTOSHHOIO UNn
NnepemMeHHoro HanpskeHws, Hanpumep,
610K NUTaHWa OT CTaporo NpUHTEpPa, cka-
Hepa, HacToNBHOro ByXranTepckoro MuK-
POKanbLKyNaTopa, WUMNYAbCHLIA cTabunn-
3aTOp HanpPsXeHWUst MOXHO U3roTOBUTL Ha
vHTerpanbHoit mukpocxeme MC34165P,
KOTOpas [OMNyCcKaeT BXOAHOE NOCTOSIHHOE
HanpsxeHue go 65 B. Ha aton mukpocxe-
Me MOXHO cobupaTtk NoOHWXaLwme, NoBbI-
waowme 1 MHeepTupylowwe npeobpaso-
BaTenn MOCTOSHHOrO HanpsxeHua (Tak

L Puc. 2} :

no ceoum ¢yHKUMAM noxoxa Ha Gonee
M3BECTHbIE MaNoOMOLHbIE MWKPOCXEMbl
cepuii MC34063, MC33063, Ho nonyckaeTt
6onblunii TOK Harpy3sku u bonee BbICOKOE
BXOOHOE HanpsXeHue.

Cxema noHuxatowero crabunuaartopa
NOCTOAHHOrO HanpsxeHwsa, cobpaHHOro
Ha mukpocxeme MC34165P, nokasaHa Ha
puc. 1. Crabunnsatop M3roToBfEH Kak
yHUBEpCcasnsHoe yCTPOMCTBO, OH paccuu-
TaH Ha BXOOHOE NepemMeHHoe Hanpsxe-
Hue 8...42 B unu noctosHHoe B...60 B 1
ob6ecneyrBaeT BLIXOOHOE HanpsxeHue
1,2...15 B npu Toke Harpy3ku go 1 A.
Taxkoi uHTepBan BeIXOAHOrO HanpsxXeHus
yaile BCEro WMCNonbL3yeTcA ONIA NUTaHusA
Pa3NUYHBLIX MANOMOLHbLIX MPOMbILLIEH=-
HbIX U PaAMONIOBUTENECKUX KOHCTPYK-
LA,

MWHMManNLHOE BXOLAHOE MNOCTORAHHOE
WM NepeMeHHoe HanpsXeHue LOJKHO
BGbiTb NPUBNM3UTENLHO HA YeTwipe 1 Bonee
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BOJLT BbILLE YCTAHOBIEHHOMO BLIXOAHOIO.
MonumepHble cCaMOBOCCTaHaBAMBaOLWME-
cs npepoxpanuteny FU1, FU2 sawuuwiaior
WCTOYHMKN BXOOHOTO HanpsXeHusa oT
neperpysku Npyu HencnpasHocTAX cTabu-
nuzaropa. Avog VD1 3awmwiaer crabunn-
3aTop OT HenpaBW/IbHOW MONAPHOCTU
BXOAHOrQ HanpspkeHus. [uoaHblii MocT
VD2 BeiNnpAMAAET HanpsxeHWe nepemeH-
Horo Toka. KonpgeHcatop C6 crnaxusaer
NyNbCaUMK BLINPSMIEHHOIO HANPSXEHWA.
Ceetoauon HL1 cuHero useta cBeYeHus
CUrHAIM3MPYET O HaSIMHYMKA BXOOHOro Ha-
NpsHXeHUA.

Mukpocxema DA1 BknioyeHa No cxeme
noHuxaroilero crabunmusaropa Hanpsaxe-
HuA, 6Gnu3koil Kk TUNOBOW. BeixogHoe
HanpskeHune ctabunuaaropa 3aBMCUT OT
OTHOLLEHWA CONMPOTMBIIEHUA PE3UCTOPOB
R5 n R3. Yem 6Gonblwe ycTtaHOBNEHHOE
CONPOTHMBIIEHWE MNEPEeMEHHOro pe3mucTo-
pa R5, TeMm Bhille BbIXOOHOE HanpsixXeHve.
MakcumanoHOoe BbiXOOHOEe HanpsikeHue
ANs 9TOro ycTpoicTea BuIOpaHo pasHbIM
15 B, HO MOXHO OTperynupoeaTtb cTabu-
nu3atop Ha gpyroe, 6onbuwee naM MeHb-
wee 3HaveHue. Peauctop R2 — patimk
Toka pna paboThl yana 3awuTbl MUKPO-
cxembl DA1. HYacTtoTta BHYTpPEHHEro reHe-
patopa mukpocxembl DA1 3asucut OT
EMKOCTW KoHOeHcaTopa C8, npu ykasaH-
HOM Ha CXeMe 3Ha4YeHWn oHa NPUMEpPHO
paeHa 60 kl'y. Peauctop R4 v gnog VD3
YMEHbLLIAIOT BEPOATHOCTL MOBPEXAEHUA
MuKpocxemsbl. [poccens L1 — Hakonwm-
TenbHbIN.

Mynscauumn BbIXOAHOr0 HaNpPsXeHwus
crabunuaaTopa crnaxuvuBaeT KOHOEHca-
Top C9. Ha Buixog 6noka nuTaHusa crabu-
NU3MPOBAHHOE HanpsXeHuWe nocTynaet
yepes OByx3BeHHbI LC-punetp L2C12—
C14L3C15—C17. [ina noBblWeEHWA Ha-
DExHOCTM paboTbl OTHOCUTENbHO HWU3KO-
BONLTHbIE kKoHgeHcaTtopsl C10—C13 w
C15, C16 Bknio4eHbl NOCNegoBaTensHo.
Ceetogmop, HL2 HauymHaeT cBeTuThb, Koraa
BbIXOQHOE HanpsxeHue ctabwnuaaropa
npeesiwaet 2 B. Peauctop R7 paspsaxaer
koHpeHcaTopbl C9—C17 npu noHwxeHun
BbIXOOHOrO HanpsbkeHua ctabunusatopa
WM BLIKNIOYEHMM ero nutadHusa. Crabu-
autpoH VD5 Ha HOMMHanbHOE Hanpsixe-
Hue ctabunuzauum 20 B moxeT 3awmtnTb
HEKOTOpPbIE MOAKMIOHEHHLIE HArpy3ku oT
NOBPEXOEHU B Cny4ae HeuMcnpaBHOCTU
crabunuaaropa.

Mpyn BXOOHOM MOCTOAHHOM Hanpsxe-
HuM 45 B, BoixogHoM 15 B u otcyTcTBUM
Harpysku coOCTBEHHbI noTpebnsemMblii
cTtabunu3atopomM TOK HEe npeBbiwaeTt
21 mA. Korpa BxofHoe HanpsXXeHue pasHo
42 B, BoixogHoe — 9 B, a Tok Harpy3km —
1 A, notpebnaemslit ctabunmuaatopomMm oT
WCTO4HMKA TOK — okono 0,28 A, 4yTo cooT-
gercreyet KM 76 %. MNpwn BXx0gHOM Ha-
npsxeHun 42 B, BeixogHOM 5 B u TOKE
Harpy3km 1 A ctabunusatop notpebnser
Tok okono 0,19 A, KN — npumepHo 62 %.
Ina cpasHenus, KN 06bIMHOro NMHERHO-
ro ctabunusatopa B NepBOM Cny4ae npu-
6nuautensHo paeHo 27 %, a BO BTOPOM
Toneko 13 %. B atom cnyydae perynupyio-
WWiA 3NeMeHT — TpaH3ucTop — notpebo-
BanocChk 6bl YCTAHOBUTL Ha BHYLUMTENbHbIA
TennooTeog ¢ GonblWwO Nnowaabplo ox-
Naxaalowein NoBepxHoCcTU. AmMnnutyaa
HanNpPsXXeHWa nynbcauMini U LWYMOB Ha
Bbixoge ctabunuaaropa meHee 5 mMB npum
TOKe Harpy3ku 1 A,

BonbwuHCcTBO peTaneil ctabunuaartopa
HaNpPsXXeHWA pPacnofioXeHbl Ha MOHTax-
HOi nnate pasmepamu 130x45 mm. Besa
KOHCTPYKUMS MOMeLleHa B MeTannuye-
ckuii kopnyc pasmepamu 155x57 mm c
nnacTMacCoBbIMW BCTaBkamu pwuc. 2.
MeTtannuyeckme getanu KOpnyca oKieeHsb!
[eKopaTuBHON CaMOKNEeALLenca NAEHKON
"nog gepeso”. Kopnyc anekrpu4eckun co-
eavHéH ¢ obwum nposogom. Touka nog-
KoMeHMsA kopnyca kK obuwemMy nposogy —
MWHYCOBbI BblBOg, KOoHaeHcaTtopa C9, k
3TOM Xe TOYKe NOAKMOYEeHa 3KpaHWpylo-
was onnértka npoBoga, wayLero kK nepe-
MeHHoMY pe3ucTtopy R5. OnuHa atoro
nposoga AonxHa 6biTb MMHUMANbHO BO3-
MOXHOM.

PeaucTtopbl B YCTPOWCTBE MOXHO WC-
nonb3oearth Niobbie 06Lero NnpuMeHeHus,
Hanpumep, MNT, C1-4, C1-14, C2-23.
MepemenHbiil pe3uctop — CN4-1, CN4-3,
CMN3-9, CN3-33-32, ero mMetannn4eckui
KOPMYC-3KpaH COeauHAT ¢ 06wmMM Npo-
BoAOM. OKCHOHbIE KOHOEHCATOPbl — HKU3-

DA1 LM2575HV-ADJ

K+C6, C7, VD3 =1 Voo
K -C6, C7 ~=—=—GND

K o6wemy —=——On/Cff

T
nposoay VF1 OUT === VD4
R4
1|/
KR3, R5
Puc. 3

KonpodunsHbLIE MMMNOPTHLIE aHanorn oTe-
yecTBeHHbIx K50-68, K50-35. KoHgeHca-
Topbl C1—C5, C7 MmanorabaputHble nné-
HOYHble HA HOMWHAJIBHOE HanpsXeHue He
meHee 100 B. KoHgeHcatop C8 nnéHouy-
HblA UNKU Kepamuyeckuini ¢ Hu3knum TKE.
KonpeHcatopel C10—C13, C15, C16 ke-
paMuyeckue ans NOBEPXHOCTHOIO MOHTa-
xa. Mx npunauveaioT nog BeIBOAAMU COOT-
BETCTBYIOLUMX OKCUMOHBLIX KOHOEHCATOPOB.
MopoiayT kKoHOeHcaTopbl EMKOCTbLIO OT
2,2 Mxk®, no npuHuuny "yem 6Gonblie
EMKOCTb, TEeM nyywe” 1 Yem Bonblue pas-
Mepbl 9TUX KOHOEHCATOPOB, TeM JyHLue.
KonpgeHcaTtop C18 manorabapurHblil TaH-
TanoBbliA ONA NOBEPXHOCTHOrO MOHTaXa,
ero yctaHaBnWBaKT BHYTPU BbIXOQHOTO
pa3béma (Ha cxeme puc. 1 pa3bvém He
rnokasaH).

OuwogHbin moct D2SB60 MoXxHO 3ame-
HUTbL Ha KBP02—KBP10, RS203—RS207,
RC203—RC207. Bmecto amopga 1N4003
nogonpgér nioboir na 1N4002—1N4007,
UF4002—UF4007, KO2436, KO247A,
KO257A. Owop 1N5402 3amMeHmMM Ha
1N5402—1N5408 wnn mn3 cepuin KO226,
KAO257, KO411, KO213. buictpogeiicTey-
owmin guog MR852 ponyctumo 3aMeHuTs
Ha MR851—MR856, SRP300B—SRP300K,
UF5402—UF5408, Takumu xe npubopamm
3aMeHUMbl W Apyrue ANoabl U3 3TOW KOH-
CTPpyKuuu, B TOM u4ucne u moct VD2.
Bmecto ctabunutpoda 1N5357 nogoiipyT
ABa nocneaosaTensHo BKNOYEHHbIX Bonee
MouwHbiXx 1.5KET10CA wnu oguH [O816A.
CeeTtogmoas! npuMeHuMbl niobele, xena-
TEeNbHO C MOBLIWEHHOW CBETOoOTAAYel,
Hanpumep, u3 cepuia KUNA21, KMNO40,
KMNAes6, L-1513S. CamoeoccTaHaenuea-
owmeca npegoxpanutenn FU1, FU2 —
nobuie Ha paboyee HanpsxeHwe 60 wnn
250 B, Hanpumep LP60-110. B otnaxeH-

HOM YCTPOMCTBE BMECTO HUX MOXHO ycTa-
HOBWUTh Qﬁbl‘-lele nnaBgKue BCTaBKW.

Mukpocxema MC34165P 3ameHuma
Ha MC33165P, kotopas gonyckaet pabo-
Ty B Gonee wWMpOKOM TeMnepaTypHOM
vHTepsane. K mukpocxeme kneem B®D
NPUKNEUBaIOT AIOPaniOMUHUEBBIA WNK
MegHblil TennooTBOL, NNowann oxnax-
[arwLlei NoBepxHOCTHU KOTOPOro AO/MKHO
6biTe gocTaTo4HO, 4TOGLI TeMnepartypa
KOpMNyca MWKPOCXeMbl He nogHuManach
soiie 60 °C BO BCex pexumax paboTbl
cTabunusatopa Hanpsixenus. Ecnu or-
PaHWHYUTLCH MaKCUMasbHbIM BXOLHLIM
NOCTOAHHLIM HanpsaxeHuem 40 B wnm
nepemeHHbiM 28 B, MOXHO NPUMEHUTH
mukpocxemy MC33163P unu MC34163P,
KOTOpasa [onyckaeT TOK Harpysku oo 3 A.
MNpK OTCYTCTBMM YNMOMSHYTHIX MUKPOCXEM
MOXHO npumeHuTs LM2575HV-ADJ unu
LM2576HV-ADJ. B cnysae wucnonb3osa-
HUA 3THUX MMKPOCXEM CXeMy YCTPOMCTBa
HEe3HAYUTeNLHO W3MEHSsIT (Ha puc. 3
rnokasaHa OT/MYAKWANACs 4acTb), CONpo-
TMBNEeHune peauctopa R4 yeennumneaioT Ao
1 kOm, pesunctop R2 He ycTaHaenuMBaioT, a
nocnegosartenbHO C gpoccenem L3 Bknio-
4alT camMOBOCCTaHaBAMBAOLWMIACA nNpe-
OoXpaHuTenb C pabo4yuMm HanpsXeHWem
15...60 B u Tokom 900 mMA, Hanpwumep
LP60-090.

CnegyeT OTMETWUTb, Y4TO MPW Takou
3aMeHe HeT HeoBxoOMMOCTK 3aHOBO pac-
cyuTeIBaTE MM nogbuparts peanctopel R3,
R5. [1ns yCTONYMBOM M HAOEXHOK paboThl
MUKpocxeMbl cTabunuaatopa UCKIoYK-
TEeNbHO BaXHa KOppekTHas pa3sBofgka
CWNBHOTOYHBIX WM CUrHanbHbIX Leneid 06-
wero nposoga. K MuUHycOBOMY BbiBOOY
KoHgeHcaTopa C6 oTgenbHbIMK NneYaTHb-
MW MPOBOAHMKAMK MW NPOBOJAMK NOA-
KNIO4aKT COOTBETCTBYIOLME BbIBOOLI aNne-
meHTOB C8, C9, VD4, BuiBOgLI 3—5, 12, 13
mukpocxemel DA1. Ona MuHUMM3aAUWK
nynbcaumii u Nomex Ha Bbixoge crtabunu-
3aTopa MMHYCOBbIE BbIBOAbI KOHOEHCATO-
poe C14, C17 coeguMHAIOT C MWUHYCOBbLIM
BoiBOAOM C9 nocnepoBarenbHO, Kak noka-
3aHO Ha cxeme. O6waa OMHA NeYaTHbIX
NPOBOAHWKOB WNW NPOBOAOB A0 PE3NCTO-
pa R2 0T COOTBETCTBYIOLLMX BbIBOOOB MUK~
pocxembl DA1 ponxHa GbiTb He Gonee
6 cMm, BKMKWO4YAs ONWMHY BLIBOOOB 3TOro
pe3ucTtopa. 3KpaHUpoBaHHbIA NpoBog, OT
nepeMeHHoro pesucrTopa gomxeH 6bitb
oTpanéH ot gpoccens L1.

Apoccens L1 npUMEHEH NPOMBbILLAEH-
HOrO W3roTOBAEHUA U3 y3na Koppekuuu
pacTpa KWHEeCKOMHOr0 KOMMbIOTEPHOro
moHuTopa. OH HamoTaH Ha H-obpa3Hom
¢beppuUTOBOM MarHMTONPOBOAE C BHELU-
HUM gmnametpom 13 n BoicoToin 20 MM.
XenartenbHO NPUMEHUTb 3KPAHWPOBAH-
HbI APOCCENb B METANNNMYECKOM 3KpaHe.
Ona camMOCTOATENbHOrO WM3roTOBNEHUA
apoccens L1 MOXHO NPUMEHUTL KonbLe-
BOI marvutonpoeof K32x20x9 w3 dep-
pura 3000HM, HamoTaB Ha Hero 180 But-
KOB CamMopgenbHoro nutueHgpara w3
24 xun o6MOTOYHOrO NMpoBOAA AuamerT-
pom 0,15...0,18 mm. MNepen HamoTKOW B
KOMbUE MPONUIMBAOT HEMarHUTHbIN
3asop 0,5...1 MM, KOTOpLIA 3anNONHAKT
3NOKCUAHLIM WMNW TEPMOKNeeMm, a cam
MarHMToNpoBOoA, 06MaTLIBAIOT TAKOTKAHBIO
WNX NaBcaHoOBOM NNEHKOK. Mexay cnosimm
06MOTKM TakXe NPOKNaAbLIBAOT CNOKN M30-
NALMK M3 TOHKOW NAakOTKaHW UK NaBcaHo-
BOIA NNEHKWN.
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Dpoccenn L2, L3 moryT umets npo- ||
WU3BONBHYIO KOHCTPYKUMIO, Heobxogumo |
nvwb, 4T106bl OHWM ObINK paccyuTaHbl Ha | -
pabo4nii Tok He meHee 1 A n umenun conpo- ‘; 3

TneneHue obmoTtok He Gonee 0,1 Om. Ha |
MX MEeCTe TakxXe MOXHO Mcnonbaoaa'rb
[poCcenu y3noB KOppekuuu pactpa wm |

OUNLTPOB GNOKOB MUTAHWUSI KOMMLIOTEP- | |

HbiX MOHUTOPOB, CTapblX UMMOPTHBIX Te- | -

NIeBM30pOB W APYron paguoannaparypsbl.

MpoeepsTb pPaBOTOCNOCOBHOCTL W |

Hanaxueatb ctabunuaatop XxenaTensHo
npu NoHWXeHHom po 20...25 B BxogHOM
HanpPsXXeHWK, NOAOKMIOYMB YCTPOMCTBO K
BnoKy NUTaHUsA € Y3/IOM OrpaHU4EeHns Bbil- |

X0pHOro Toka. B cnyyae ycnewHoit npo- |-

. U. KOPOJIEB, r. Mockea

Hu3KkoBOJMIBTHBIN UCTOYHUK
OecnepeOoOMHOro NUTaHus

NMpepnaraemoe ycrtpo#icTeo BbinywjeHo cepueir 350 wrtyk. OHO
. Mcnone3yercs Ha OOBEeKTax XUINLHO-KOMMYHanbHOro Xo3shcrea
MockBbl Ana NNTaHUa CUCTeMbl roJIOCOBON CBA3U C nudpramu v Apy-

. roro aHanormv4Horo oﬁopynosannw, KOTOpoOe AO0JIXHO paﬁorarb
. He3aBUCHUMO OT Hann4Ynsa HarnpsiXKeHns B CeTH 3N1eKTponnuTaHuns.

' cTtoqHuk BecnepeboiiHoro nuTaHus

TemnepaTtypa oOKpyXaloLlei

BEPKW B Takux YCNoBusix ctabunuaaTop | © (MBN) paspaboTaH pna UCcNonbL3oBa- cpeas,°C ...t -10...+40
nocnegoBaTensHO UCNLITHIBAIOT NPU BXOA- || HUA B Heobcnyxueaemom pexume B MakcumanbHas BNaXHOCTb
HbIX HanpspkeHusx okono 40 u okono 60 B. || HeoTannueaemeblix NomMelleHusx (anex- BO34yXa Npu Temneparype
Ecnu BXOQHOE HanpsiXeHue NpeBblWaeT || TPOWWTOBAsA, MAaWWHHOE MOMEeLleHne 20°C, % ... 80
40 B, kpaiiHe HexenaTtenbHO UCTMbITLIBATL | - nudTa, rapax, nogean v 1. n.). UBMN  laGaputbl, MM . ........... 235x165x80
§ ctabunmaaTop Ha CTOMKOCTb K neperpys- | sawuiéH 0T 3aMblKaHWiA B BbIXOAHbLIX
Kam u 3amblkaHnam B Lenu Harpy3ku. MNpu | | uensax. OH nokasan BbICOKYIO HAOEXHOCTb Cxema WBI npegcrasneHa Ha pmc. 1.
L  XenaHuu U3roToBWMTb NONHOLEHHbIA ceTe- || B akcnnyatauum ¢ 2002 r. HecnoxHoe OH cogepxuT NOHWXalowwii TpaHcdop-
<{  BOI1 610K NMTaHWA Ha OCHOBE 3TOro CTabm- || CxemoTexHW4eckoe peuleHue noseonset  martop T1; Asa avoaHbix mocTa: VD1—VD4
=  nusaTtopa HanpsxeHWs ero MOXHO OCHa- || MOBTOPUTL ero WWpokKomy Kpyry paguo-  w VD1, VD2, VDS, VD6 (gvops VD1, VD2
= CTWTb NOHWXAIOWMM TPaAHCHOPMATOPOM, |© niobuteneia. 0bwme pna oboux MOCTOB); CriaxuBalo-
Hanpwumep, TMN115-14, TMN115-15. B cay- | wwuia koHpeHcatop C4; crabunuaatop
<  4ae WU3roToBNeHWs ctabunusartopa gnsa | | OCHOBHbIE HanpsikeHua Ha mukpocxeme DA1, TpaH-
\¢ NWUTaHUsi KOHKPETHOro yCcTpoicTBa, Ha- | TEXHUYECKME XapaKTepUCTUKHN aucTtope VT2; renesyr CBUHLOBO-KUCNOT-
< npumep, MP3-nneiiepa, unu NpUMEHeHus | HY1O akkymynatopHyw 6Gatapeto (AKB)
T ctabunuaartopa B kadecTtBe 3apsagHoro | BeixogHoe HanpsxeHwe, B GB1 ¢ HoMMHanbHbIM HanpsxkeHwem 12 B;
= ycTpoicTea MobunsHOro tenedoHHoro | HOMWHANBHOE . ............... 13,5 y3en KoHTponsa e€ pa3psaku Ha TpaH3auc-
o annaparta BMeCTO NepemMeHHOro peaucTo- | MWHUMANBHOE NPU OTKNIO- Tope VT1; y3en KOHTPONA HaNpaXeHus ce-
= pa RS MOXHO YCT@HOBUTL NOCTOSHHLIN | | YEHMMCETM . .viieeeienenennn 8,5 711 Ha pene K1. Ceetoguog HL1 nHgmun-
%) HeobxoaMMoro conpoTusieHns (0Kono || MakcumanbHblii  BbIXOAHOW PYET Hanu4yue Hanpsxeuus cetu, a HL2 —
< 1,3 kOm ans BLIXOGHOIO HaNPAXEeHWS | 0] o - e e e e b S 2  BBLIXOOHOrO HanpPsKeHWs.
5 B) L 1
3 -1DOOPMALLNUA!
ﬂ') [ g =
w
-
(=] e
‘: ‘ONTOM U B PO3HNUY
g
i - .
g2 CD-R/RW, mini CD-R/DVD-R (8 cMm),
=}
ﬁg DVDxR/RW, DVDxRW, DVD DL/DS.
!@g DVD Inkjet, BLU-RAY, MiniDisc (ayawno)
£g ________USBHakonuteau |
38 USB Flash, USB HDD (BHEWHWE)
o=
'g g KAPTbI NAMSIT
2E CompactFlash, SD/SDHC/SDXC,
2a mMiNiSD, microSD/SDHC, Memory Stick

ANCKETHEI

3,5" 2HD, 1.44 MB

Komnax*r—xacce*ru VHS VicleoH|8
MInNIDV, npodeccnoHaneHble KacceThl

MockBa, 5.
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Mpy HanM4MKM HanpsXeHus CeTn nepe-
MeHHoe HanpsixeHue 18,5 B ¢ BTOpuHHOI
obmoTkm Il TpaHcdopmaropa T1 noctyna-
€T Ha AuopHble MOCThl. BbinpsmneHHoe
Hanps>XxeHwe C BbIXO4a NepBoro MocrTa —
TO4KW COoeauHeHus katopos anogos VD3 n
VD4 — crnaxueaet koHpeHcatop C4. 3to
HanpsXeHne MCNoNL3yeTca ANA NUTaHuA
y3na KOHTpOns paspagku u ctabunuaaro-
pa HanpskeHwsi. OHo 6Gonblue Hanpsxe-
Hua AKB GB1, noatomy aunog VD7 3aKpbiT.

CrabunusaTop HanpsXeHus Ha MUKPO-
cxeme DA1 1 yMOLWHRAIOWEM TPpaH3ucTope
VT2 cobpaH no TMNoBOI cxeme. BuixogHoiA
TOK OrpaHW4eH 3Ha4eHueM, KOTopoe rnpu-
6nmanTensHo MoxeT ObITb paccHnTaHo no
dopmyne |, = 0,6/R8. KoHgeHcaTopsbl

VD1-VD4
T1 FR305

FUT1A

VD5

BONBWWHCTBO AeTaneil CMOHTUPOBaHbLI!
Ha ne4yaTHo Nnare pasmMepamMmu 75x55 mm
M TONWKMHOMK 1,5 MM M3 CTEKNOTEKCTONUTA.
CeteBoii TpaHcdopmatop T1 — noboir ¢
HanpsXxeHWem BTOPUYHOW O0BMOTKM oT 18
no 24 B v Tokom 2 A, Hanpumep TI1-50-5,
Yy KOTOPOro pgBe BTOpPW4HbIE O0BMOTKM
COeauHRAIOT nocnegosatensHo. TpaHauc-
Top VT2 ycraHOBnNeH Ha TennooTeoae C
nIoWaasio OXNaxaalowe noBepxHOCTU
400 cm?. Pene K1 — PAC15, ucnonHexue
PC4.591.001. MNocTosiHHbIE PE3UCTOPbLI
R1—R4, R6, R9 u R10 — C2-33H (ananor
MNT), R8, R11 — C5-16MB; nogctpoey-
Hble RS n R7 — CN3-19A. KoHgexcaTopbi
C1, C4, C5 — umnopTtHuie CD295 (ananor
K50-68), C2 n C3 — KM5E.

|(1}',—.' KDHTpOJ'Ib Hanu4unAa

~220B

c1
10MKkx — HL1 R32kK
x16B  AN307IM

Puc. 1

C2, C3, C5 npepoTepawyaloT camoBo3byx-
neHve ctabunuaaropa HanpsXkeHus.

BuinpamneHHoe HanpskeHue C Bbixoaa
BTOPOro MOCTa — TO4YKM COeAMHEeHus
karogos amopos VD5 n VDB — mncnonesy-
erca ansa nutaHua pene K1. Peauctopsl R1
v R2 orpaHu4mBaloT TOK 4Yepes ero 06moT-
Ky, a koHgeHcaTtop C1 crnaxueaeTt Ha Hel
nynscaumu HanpsxeHus. KOHTakTel pene
K1 npepHasHayeHbl O WCMONL30BaHWA
BO BHELLUHWX YCTPOMCTBAax, B TOM YMCNEe U B
cucTemMax aBToOMaTUKM.

lMpn OTCYTCTBUW HaNpPsXeHWs CceTun
nuvopn VD7 otkpeieaetca u ctabunusarop
HanpsxeHws nonyvaeTr nutaHue ot AKB.
Avop VD8 3akpbiT, Tak Kak Kk HEMY NMpUNo-
XeHo obpaTtHoe HanpsxeHwe. BoixogHoe
HanpsbkeHne medblue HanpsxeHua AKB
npumepHo Ha 1,3 B. AnuTtensHocTb pabo-
Toi UBIM B OTCYTCTBME CETEBOrO Hanpsixe-
HUA onpegensietca émkocteio AKB m
MOLUHOCTBIO, NoTpebnsemMoir Harpyskoun.
Inybokoii paspapku 6atapen He NPoOUCXOo-
[OMT, NOCKONBKY NPW CHYUXKEHUW BBIXOAHOTO
HanpsxkeHua o 8,5 B 3akpeiBaeTca TpaH-
auctop VT1, NnosBNAETCA BLICOKWIA ypoO-
BEHb HanpsXeHws Ha BoiBope 14 Mukpo-
cxeMmbl DA1, koTOpbii €€ BbiKNK4YaerT.
TpauaucTtop VT2 3akpbiBaeTcsa, CBETO-
anon HLZ2 racHeT, BuIXOgHOE HanpsaxeHue
oTknodaercs. KoHewHo, AKB npogonxaer
paspsxarscsa Yepes auop VD7 v peancto-
pel R4, R5, HO Manbiv TOKOM (eOuHMLbI
mA), n HeoBpaTtuMble npoueccel B Hara-
pee MOryTt npou3onTW, ecnu ceTeBoe
HanpsxeHwe OTCYTCTBYET ANUTEeNbHoe
BpemMs. Tak, C OCTAaTO4YHON EMKOCTLIO
100 mA'4 3TO NPON3OINAET HE paHee YeM
yepes CyTKM.

peauctopoe R5 n R7 yctaHaBnueawT B
BEpPXHEEe no cxeme nonoxeHwe. Ha
sbixoge JIMIM yctaHaBnuBaldT Hanpsxe-
Hue 20 B, nogknio4aloT ero n BoNLTMETP
k WBM BmecTto akkymynatopHown Gara-
pen, cobniogas nonapHocTb. MNepeme-
weHuemMm ABuxkKa NOACTPOEYHOro pesu-
cTtopa R7 ycrtaHaeBnmeaioT Ha Bbixoge
MBI HanpaxeHue 13,5 B, 3atem nnaeHo
YMEHbLLUIAKT BLIXOAHOE HanpsxeHue
NN po Tex nop, Noka HanpsXeHWe Ha
Bbixoae WMBM He cHuautca po 8,5 B.
NMocne aTtoro OBWXOK MOACTRPOEYHOro
peancTtopa R5 nnaBHO nepemewainT
BHM3 MO CXeme, Noka HanpsxeHwe Ha
BbIXOOe pe3ko He ynaaéT no 3HavyeHus,
6113K0ro K Hynio.

VD7 FR305
1 S

+

TC4 cacs

I —® HanpsaXeHua CceTn

VD5, VD6 FR157

VT2 KT819b

4700 Mk x 35B

R4 R6
v 7
711k (RIS | po

R5 I 5
3,3K 1
J VT, 62

0,1 MK
KT3102b 4 pa1

KP142EH2A C3 0,1 mk

Puc. 2 —

Ha atane pas3paboTtku ycTpowcTea
asTop wMcnons3oBan TpaHcdopmartop,
TEn00TBOA, MNaBKYlD BCTABKY W KOPNYC
6noka 6ecnepeboiiHoro nutadua BMNM-20,
a Takke AKB émkocTtbio 7 AY. BHewHwmi
BUA YCTPOMCTBA B KOpPMNyce nokasaH Ha
puc. 2.

Ansa HanaxusaHua UBIM Heobxogumebl
nabopaTtopHbIil  UCTOYHWUK  MNUTaHMS
(nanee JIUM) c perynupyembiM Hanps-
xeHueMm 9...20 B v BoAbTMETP MOCTO-
AHHOrO TOKAa, a TakXe pe3uCTUBHan
Harpy3ka 7 Om 30 BT unm e€ akeuBaneHr.
MBI oTkNo4aloT OT CETH U akKYMYNATOP-
Hoii BaTtapeu, a ABMXKWU NOACTPOEYHbLIX

AN307TM

Hanee otknioyatoT JIMIM v nogxnoyaoT
MBI k ceTn nepemeHHoro Toka. Hanpsxe-
HWEe Ha ero BbiIXO4E AOMKHO PaBHATLCH
13,5 B. 3ambikaloT Bbix0g Ha 2...3 ¢, 1 noc-
e pasMbiKaHua NPOBEPRIOT BOCCTaHOBNE-
HWe HOopManbHOW paboTrocnocobHOCTH
MBl.

HakoHeL, NpucoeauHAINT akKyMynaTop-
Hyl0o BaTtapeld u K BbIXogy NOAKNOHAT
PE3NCTMBHYIO Harpy3ky 7 Om Ha 2...34. B
3TOM pexumMe BLIXOAHOWM TOK paseH 1,93 A.
Mo ncrTeveHnn aToro BpeMeHn HanpsixeHue
Ha BbIXOAE AOMXKHO OCTaBaTbCsl PaBHbLIM
13,5 B. TpaHaucTtop VT2 He OOMmXeH ne-
perpesaTtbcsl. B 3aBeplieHne HanaxueaHua
fpyY OTKNIOYEHHOW CETM NPOBEPSIOT HaNM-
Yue HaNPsKEHWS NUTaHWA Ha Harpyake.

B 6onbwmHcTBe cnydaes MBI ycraHas-
NMBaNKN Ha 3NEKTPOLUUT, B KOTOPOM 0BOLIN-
HO MMeeTcs cBo60aHOE MECTO, Iae MOXHO
pa3MecTuTb AONONHUTENbHBIE U3MEepUu-
TenbHble Npubopbl. YT06bLI NPOAIUTL Bpe-
MSA 3KCryaTtaumm akkymynaTopHoi 6ara-
pen, uenecoobpa3HO KOHTPONMPOBATL
BbIXOgHOe HanpsikeHuwe WBI sonsTmert-
poOM, a TOK e€ noasapsgkm — aMmnepMer-
POM, KOTOpPbIA BKNIOYAIOT B paspbiB Lenu
VD8 n R11.

Harpyska, nogknioyaeman K BbIXOgy
MBI, ponxHa BTk paccyuTaHa Ha Hanpsa-
XEHWEe NUTaHWUA, KOTOpOEe MOXET uame-
HATLCA B MHTEpBane 8,5...13,5 B.

Ot pegakyum. [1ns NOBLILLUEHNWA HAAEXHO-
cTi MBI npu KOpOTKNX 3aMbIKaHNAX €ro BhIXO-
fla xenarensHo 8 paspbiB LENK BLIBOAA 2 MUK-
pocxembl DAT sikmounts pesuctop 240 Om
0,25 Br.
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NMPUKJIAOQHASA SJIEKTPOHUKA

Awyp6eitnu U. P., Cyxapes E. M.
Anexcangp Augpeesuy PACIMJIETUH u
ero Gnuxaiiliee okpyxeHume. — M.:
Usparensckmin aom "Kogekc™, 2013 r. —
448 c., un. ISBN 978-5-904280-37-6.

Cea3b, BewaHwe, TenesnaeHue, pa-
OMONoOKaumA, paguoynpasneHue uMeioT
OfHW KOPHW — PaAVOTEXHUKY, NepBornpo-
xoauem KOTOpOM Obin Haw  Benukuid
cootedecTteeHHuK A. C. MNonos. Nx pa3su-
TWe BO BCEM MWpe, B YacTHOCTU W B
Poccum, npowno 4epes HecKONbKO 3Ta-
NOB: TEOPETUYECKME U UHTYUTUBHbIE NO-
rafikv 1 NPOBEPKN BO3MOXHOCTER UX dn-
3udeckoro ocyuiectenerus (oo 20—30
NPOLLIOro BeKa), NnepBbie npeacepuiitHbie
o6pasubl (30—40 rr.) ¥ NOCTOAHHO MO-
DEePHU3UPYIOWWECA, COBEPLLUEHCTBYIO-
Lwuecs no CEOMM napameTpam u3genus mn
KOMMNEKCh! (A0 HACTOALLEro BpeMeHu).

MayyeHue nepsoro atana npoucxoauT B
OCHOBHOM M0 NEPBOMCTOYHUKAM — NyBnu-
Kauuam aeBTopa, nateHTaM unu asTopCcKUM
cBugetenscTeam. MayyeHue BTOpOro wn
TPETLErQ 3TAMNOB 3aTPYAHEHO LapWBLLIMM
PEXUMOM CEeKPeTHOCTU. 3akpbiBanoch
BCE: U CXEMHbIE PELLEHWs, BKIOYAA Camble
TPMBMANLHBIE, U AEACTBUTENBHO CEKpPEeT-
Hble TEXHMYECKME 330aHNA N TEXHUYECKME
Tpe6oeaHus Ha w3pgenus. [pu CHATUKM
CUCTEMBI C 3KCnnyaTtauum MOXHO onuca-
HUWSI PACCEKPETUTb, HO 3HA4YUTENLHO nerye
YHUNTOXUTb BCIO AOKYMEHTaLMIO, 4TO Halle
BCEro u genanoce. Hawa crtpaHa num-
nacb OrpoMHbIX MAacToB MHbopMauuu,
HeobxoauMon AR M3Y4eHWs crneuvanmc-
Tamm, a TaKke onbita paboTbl NpeablayLLmMX
NOKONEHWIA, KOTOPLIN Nepeaasasca TONLKO
YCTHO W yMUpan ¢ yXoaoM pa3paboT4mKoB.

Hauasweecs 20—25 net Ha3ap 4acTuy-
HOE OTKpbITME MaTtepuanos "ATOMHOro
npoekTta”, "O coapgaHum MNMBO ropogos u
cTparerMyeckmx 06LEeKTOB CTpaHbl” 1 He-
KOTOPbIX APYrUX NOAHUMAET 3aBecy TailHbl
Haj TakMMu MMeHamu, kak B. A. KotensHu-
kOB, A. W. Bepr, A. J1. MuHu, A. A. PacnneTtuH
1 paboTaBLUMMK C HUMWU COTPRYOHUKaMMW.

A. A. PacnnetuHy nocesauweHo 6Gonee
TPUALATU Hay4HO-MEMOPWanbHbIX Tpy-
0OB, HO Mbl BNepBble MMeeM COOpPHMK
Takoro o6bvéma. Bcé nccneposarue 6asn-
PYETCA Ha NOAJIMHHBLIX OOKYMeHTax, nyb-
NUKYEMbIX B KHWUre, KOTOpble BMECTe C
Bonbwum yucnom doTtorpadpmin Gykeans-
HO BBOZAT B atMocdhepy TEX BPEMEH.

CnocoBHocT M TanaHt AnekcaHgpa
Axppeesuya pa3ssnBanvck BMECTe C pasBu-
TUeM paguo B CTpaHe, NoMoranu eMy ¢ ca-
MbIX NepBbIX LWaros. Yene4eHne pagmoces-
3bI0 NEePExXoomT B HACTOATENbHYI0 Heobxo-
OMMOCTE NPO¢EeCcCUoHanbHOro CoBEpLLEH-
cTBOBaHuA, u A. A.PacnnetuH paccTaérca c
DOMKHOCTLIO 33Bedylowero MacTepckomn
knHopaauobasbl Pul6OKPOHO u nepe-
eaxaer u3 r. PuilbuHcka B JleHwHrpag, roe
A. J1. MuHU, NnpUHUMaET ero paguomexaHun-
KOM Ha paano3asoq uM. KOMUHTEPHA, U yXe
netom 1930 r. oOH NOCTYNaET Ha Be4YepHee oT-
aeneHve nekTpocnaboTo4HOro TEXHUKYMA.

MNepewie paboTel Ha 3aBoge M. KOMWH-
TepHa Bbinu nocesLeHsl paspaboTke KBap-
LIEBbIX PE30HATOPOB A5 KOPOTKOBOMHOBbLIX
rnepenaTinkoB, MX M3roTOBNEHWUIO, NMonyye-
HWIO CPE30B C ONTUMASNEHEIMKW NapamMeTpa-

Anexcannp Angpeesny

PACNNETUH

o er0 DAanmahuee
ORPY R

mu. Bce nocneayiowme pabotel A. A. Pac-
MfIETUHA Tak UM MHaYe CBA3aHbI Co cTabu-
nusaumeit 4actotsl. Camble nonynspHbie
pabotel 30-x rogoB NOCBALLEHLI TENEeBMae-
HWIO 1 AnekcaHap AHApeeBny NorpyxaeTca
B YCOBEPLUEHCTBOBaHWE CUCTEM cHavana
MEexXaHW4ecKoro, a 3aTem U 3NeKTPOHHOro
TenesnpeHus. OCHOBHbIE HanpaBNeHWUs ero
pa3pabotok: OGonbwoit akpaH (6onee
12 m?), maccoesblii Tenesusop (13 paguo-
namn emecto 33), paspaboTka 1 noaroTos-
Ka K nepexogy Ha MHOrOCTPOYHbINA (441 n
Gonblwe cTpok) cranpapt. Ocobylo ponb Ha-
Yanu 3aHMMaTb BOEHHLIE MPUNOXEHUA Te-
neBMOEHUA, Kak knaccudeckue (B uensx
passegku 1 pagvoHaBefeHus), Tak U B He-
NnocpeacTBEeHHOW CBA3K C paauonokaumein.

HauaBwasica Benukas OTtedvecTBeHHan
BOMHa noTpeboBana CUIOMMHYTHOTO pac-
WKUpEeHMa NPoM3BOACTBA ManbiX pagwo-
cTaHumii M Anekcanap AHOpeeBuy Hanaxm-
BaeT cepuitHoe npouasoacTso "Cesepka” B
ocaxaéHHom JeHunrpape. Ha 6aze YKB
TENEBU3MOHHOMO NepeaaTinka OH co3aaéT
pagvoBelLaTensHelin KB-nepepgarivk, npo-
pBaBwuii  MHGOPMauuoHHylo 6Gnokany
ocaxagHHoro ropopa. B 1942 r. nonHocTeio
npeKpaTunoce 3HeprocHabxeHwe 3aesona,
1 BCTan BONPOC NepeBoaa Npon3BoacTea u
KOMNEeKTMBa Ha "BonbLuyio 3emnio” (nepso-
Ha4anbHO KpacHospck, 3aTem Mockga).
Ipynny AnekcaHgpa AHopeesnya NoaKIo-
yaloT k paspaboTke aBuauuoHHbIX PIIC.
Kpome TpaguuWOHHbLIX, WHTEPECHbLl ero
paspabotku no nepenaqe wnaobpaxeHus
uHankaropa HasemHoit PNIC no teneemnsu-
OHHOMY KaHany Ha uctpeburenu. Monyuyu-
nocs 3HaunTensHo Gonee nérkoe obopyno-
BaHMe, MCMoNbL30BaHWe KoToporo 6bino
yaoGHee, YeM TpaguumoHHoi PJIC Ha ca-
Monére. Heckonsko uctpebutensHeix non-
KOB 3aKOH4YMNWN BOWMHY, WMCMonb3ya 3Ty
cucTemy.

B kOHUe BOHbI A. A. PacnneTuH npuHan
HernocpencTBEHHOE y4acTve B nepesoge
TENeBUAEHUS HA OTEYECTBEHHLIN CTaHaapT
625 cTpok 1 k pa3paboTke NepBbIX Macco-
BbIX TENEBM30pOB. HO ero OCHOBHLIM Ha-
npasneHnem paboTbl cTanu paguonokauus
1 "npotusonokauma”. OH pa3pabatbiBan
nepsble cuctemol MNBO, BHeapsan vx 8 Npo-

W3BOACTBO, yCTaHaBnuean Ha 6oeeoe pe-
XYPCTBO U MOAEPHU3VPOBan, yny4ilasa Bce
6oeBble nokasareny. B kHure, noxanyii,
BMepBbIe, ONUPasiCb Ha TOJIBKO YTO OTKPbI-
Tble OOKYMEHTbI, NMoKa3aHbl nepuop cra-
HoeneHus KB-1, pa3paboTka u ucneiraHus
cuctembl C-25 ("BepkyT"), NokasaH Taxe-
NEeALnii 1 HeBEPOATHO BbLICTPLIN MYTb M3-
rOTOB/IEHUS U 3anycka B NONHOM 06béme
cucTembl 3awmTel Mockoeckoro Heba. MNo-
KasaHa TBopyeckan ponb camoro A. A. Pac-
nnetvHa B BbIBOpE CTPYKTYpPLl CUCTEMBI
(coBmelLLeHne 0bHapyXeHWA U HaBeoeHus,
opHoepemeHHaa pabora ¢ 20 uensmu),
MMEHHO TO, 4TO MO3BONMWAO pPeanbHO Mo-
cTpoute cuctemy MNMBO, onepenwe NOTeH-
umMasnbHbIX NPOTUBHUKOB.

B KHUre yaMBuTENbHO TOYHO NepepaH
CTUNB 3Noxu, 0T GoOpPMYNMPOBAHMA B He-
CKONLKO AHEe 3aaaHma Ha pa3paboTky oo
camoi paspaboTku, NPOTUBOAEWNCTBUE
CTOPOHHUKOB TPagMUMOHHOrO BMAa opy-
Xua U cpovHas paspabotka abconioTHO
HOBLIX NMpuHUMNOB. Bce TexHwyeckue pe-
WeHMA OCHOBLIBANMCb HAa Hay4yHbiX pa3pa-
BoTkax, a noTpebHOCTL B TEOpUM poxaa-
nacb B NPOUECcce TeEXHWYeCKMX pa3paboTok.

CraunoHapHbiin komnnekc NBO C-25,
HenpepbLIBHO COBEPLUEHCTBYACH, OCYLe-
cTenan 6oeBoe OeXypCTBO MO 3awure
Mockebl 1 MOCKOBCKOro NPOMbILLIEHHOIO
paioHa oo koHua 80-x rogos. [ns 3awm-
Tbl OCTanbHOW TEPPUTOPUM CTPaHbI Bbinn
paspabotaHbl MOBUNbHLIE KOMIMNEKCH
C-75, C-125 un C-200. C-75 sbinyckasncs c
1958-ro no 1988 rr., npogasanca BO MHO-
rue ctpaHbl (Tonbko B Hebe BbetHama C
NOMOLLbIO 3TWUX PAKeTHbIX KOMMNEeKCOB
Bbino yHU4TOXEHO okono 2000 amepukaH-
ckmx camonétoe). MNpepsuoa passuTue
cpencTs HanageHwsi, AnekcaHgp AHppe-
€BU4Y CTan MaeosioroM CO3AaHMA MHOro-
KaHanbHbIX MOBUNbLHBLIX cuctem C-300.

HecmMmoTps Ha OrpoOMHYI0 3aHATOCTb,
AnekcaHgp AHOpeeBud cnepun 3a HOBbi-
MU HanpasneHuamMu Guankn, martemarum-
k. B KB-1 HaumHawoTcs pas3paboTtkm
Na3epHOro Opyxusi, NnasepHOn JTOKauun.

B kHWre rnokasaHa koonepauwsi npeg-
NPUSATWUIA, YYacTBYIOLMX B CO3OaHWK
cpencte MNBO, pacckasaHo o pa3paboTke
u npumeHeHun 3BM, 6e3 KoTopbIX HEBO3-
MOXEH repexsaTt U YHUHTOXEHUE uenei, o
MAaCCOBOM BLINMYCKE WHTErpasbHbiX MWK-
pocxem (Onsa BOEHHLIX Leneid Brnepsebie B
Mupe), paszpaboTke U NPUMEHEHUN MHO-
rOCNOAHLIX NeYaTHbIX Nnar.

Anekcangp AHOpeeBnd Haxopun v npwn-
Bnekan nogei, crnocobHbiX OueHuBaTb W
NnPYMeHsiTb HOBoe B pa3paboTtke, npo-
WM3BOACTBE M NPUMEHEHUWN HOBLIX CUCTEM.
OH mHoroe cgenan Ansi NoOAroTOBKWM Kak
rpaxpaHCKMX, Tak U BOEHHLIX kagpos. B
KHure cobpaHo MHOro AaHHbIX 0 ero crnog-
BWXXHUMKAX, NO3BONAIOLMX OLEHUTE MHOMO-
obpasue U BaXHOCTb peLLaemMblX 3aaaM,
noy4nTLCH MeToaam mx paboThbl.

ABTOpbI KHUrM — ydeHukun A. A. Pac-
nnetuvHa, MHoro net pabotanm C HUM.
HukTo He mor 6bl Tak BEPHO U ¢ Nob0BbIo
ocBeTuTb ero Guorpadmio, 4eATENLHOCTD,
NOBCEOHEBHLIA MOOBUI €ro Xwu3Hwu, Yyé-
Horo u MpaxpgaHuHa. OrpomHoe cnacubo
MM OT MIMEHMW BCEX YUTATENEN, MHTEePEeCYIo-
LUMXCA UCTOPMWE PasBuUTUA TEXHUKW, pas-
BUTWA BCEW HALLel CTpaHbl.

C. MMLLEHKOB
r. Mocksa



HUu3koBONBbTHbLIN

aBTOMaTU4YeCKkum uHkyobartop

A. BULLHEBCKWH, |B. BULUHEBCKWMN|, r. Jlyranck, Ykpaura

xema moayns ynpasnedus A2 npeg-
/ CTaBneHa Ha puc. 5. Ha 4acoBbiX MUK-
pocxemax A2.DD1 (K176 ME12) u A2.DD4

VMMMYNbCOB C MEPUOAOM MOBTOPEHUA B
ofHw cyTku. Ero cxema Basarta u3 kHurum [8].
Ha BbiB. 3 mukpocxemsl A2.DD4 pa3 B

pe3suctopa A2.R10. ChopmMmpoBaHHbIi
anemeHTOM A2.DD2.4 B MOMEHT nepena-
03 KOPOTKWIA MMNYNILC NOCTYNAET Ha CHET-
4yukm A2.DD6 u A3.DD1, koTOpbIE CHMTAIOT
cyTkn. Cyétumk A2.DD7 Bepér nogcuer
0EeCATKOB CYTOK.

Ha mukpocxeme A2.DD5 peanuaoeaH

CHETYMK PEXMMOB MHKYBauuK, OH cuuTa- |
eT oo Yetsipéx. MNpu BKNOYEHUN NUTAHUA |
BLICOKWIA YPOBEHb HaNpsiXXeHWs ycTaHas- |
nueaetca Ha Beixoge 0 (BbiB. 3) MUKpO- |
4YTO COOTBETCTBYET |

cxembl A2.DD5,

(K176ME13) peanu3osaH reHepaTop CYTKM KPaTKOBPEMEHHO nosenaercs Hu3- pexumy 0. Y1o6bl Hayate mHkybBaumio,
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Havano cm. B "Paguo”, 2014, Ne 3

KWiA ypoeeHb. HapacTaowuin nepenag,
HanpsxeHWs Boigensetr anddepeHum-
pylowas uenb U3 koHpeHcatopa A2.C14 n

HYXHO NEepeBecTU 3TOT CHETYUK B Cne-

Aaylouiee COCTOAHUE HaXXaTuem Ha KHOMKY

SB6.
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Tenepb BbICOKWIA ypoBeHb ByneT ycTa-
HOBJMIeH Ha Bbixoge 1 (BbIB. 2) CUYETHMKA
A2.DD5. Kniow A2.DD8.1 pa3omKHETCS,
yTO pa3bnokupyetr OCTaHOBNEHHbLIE B pe-
xume 0 cyETumkn cyToK. OHM HayHyT OT-
C4ET BpeMeHn uHkybauun. Ecnn, Hanpu-
Mep, WHKYOMPYIOTCA rycwHble siiua, 10

cnycTa 16 cyTok Ha BCex BX0Aax aNemMeH-
Ta A2.DD10.1 Bygoer ycTaHOBNEH BLICO-
KW YPOBEHb, a Ha Ero BuIXOAe — HU3KWUIA.
Yepes guon A1.VD9 1 3aMKHYTLIN KNOY
A2.DD8,2 HWM3KmMiA ypOBEHb MOCTYNUT Ha
yrnpaenaowmii Bxon ogHosmbpatopa Ha
mukpocxeme A2.DD2 [9] u 3anycTuT ero.

Umnynsc ogHoBubGpartopa
nepesepeTt cuétunk A2.DD5 B
COCTOSIHWE C BbICOKUM YPOB-
HEM Ha Bbixoge 2 (BbiB. 4).
WukybaTtop nepenpér B pe-
xum 2, a kmod A2.DD8.3
3amkHéTca. Mpu nossneHun
Ha 28-e cyTtku wuHkybauwnm
HM3KOro YPOBHSI Ha BbiXOge
anemeHta A2.DD10.2 opgHo-
subpatop chopmupyeT e
OOMH  WUMNYNLC, KOTOPLIN
nepeeenér wuHkybatop B pe-
xum 3. Ewé uyepes BOCEMb
CYTOK 3aBepLUMTCA U PEXum
3, auHkybatop Oypet nepese-
OEH B pexum 0.

B 3aBucumMOCTM OT pexxuma
mHkybauumM curHansl C Bbl-
xonoB c4étymka A2.DD5 ot-
KPbLIBAIOT U 3NEKTPOHHBIE KNI~
yu mukpocxemsl A2.DD9. C
Heé aTK CMrHanbl Yepes pa3b-
émbl A2 X4 1 A1.X3 nocrynaiot
8 Moaynb UHKyGaumm Al.

Tpurrepsl  MMKPOCXEMbI
A2.DD3 cnyxar ons ycrpaHe-
Hua apebesra KOHTAKTOB KHO-
nok SB5 n SB6. NMogknovexn-
€M BXOOOB 3/IEMEHTOB MMK-
pocxembl A2.DD11 k Buixopam
cuétumkos A2.DD6 n A2.DD7
3a0al0T 4NIMTENbHOCTb PeXKU-
MOB MHKYBauuMM ONnsi yTOK W
WHOEeK, a 3NIeMEHTOB MWKPO-
cxembl A2.DD12 — pns kyp.

Cxema Moayns uHauKaumm
A3 nokasaHa Ha puc. 6. Bxo-
Aol C n R cyérumka A3.DD3
NoAKN4YeHbl COOTBETCTBEH-
HOo k Bxogam CN mn R cuétimka
A2.DD5. Moatomy CYETYMKKM
nepeknioyarnTca OAHOBpe-
meHHO [10]. AHanoruyHbim
obpasom coeguHeHsl na-
pannenbHO BXO4bl CHETYMKOB
A3.DD1 u A2.DD6. C BhIxO-
aamm c4étymkos A3.DD1—
A3.DD3 4yepes ycunutenu
Ha TpaH3ucTopax A3.VT2—
A3.VT23 coeguHeHbl aHoAb!
CEMWUINIEMEHTHbIX CBEToAM-
oaHbIX nHamkaTopos A3.HG1—
A3.HG3 [11]. O6wume kaToakl
(BbiB. 4, 12) MHAMKATOPOB CO-
eOWHEHbl 4Yepe3 K4 Ha
TpaHaucTtope A3.VT1 c¢ 06-
MM NPOBOAOM.

B cny4ae oTknio4eHus Bbi-
Knioyatenem SA2 asTomarum-
4eCKOW CMeHbl PEXMMOB CHU-
MaeTcs NUTaHue C MUKPO-
cxem A3.DD1, A3.DD2 wn
A2.DD1, A2.DD2, A2.DD4,
A2.DD6, A2.DD7, A2.DD10—
A2.DD12 B 6noke A2. B pe-
3ynbTate CBETOAMOAHBbIE WH-
avkatopsl A3.HG1, A3.HG2,
nokasblBawLLMe TEKYLLEe YUC-
NO cyToK mMHKyBauum, racHyT.
KpacHbuiin ceetoguog A3.HL1
"YBnaxHeHue" BKNIOYAETCH B

pexumax uHkybaumm 0 u 3, korga ucnapu-
TenbHana BaHHA 3anonHeHa BOAOW A0
ypoBHa cpabaTeiBaHus gatyimka B1.
Ceetoamon A3.HL2 "Harpes” roput Ha
MONHYK HAPKOCTb,
VCNpaBHbl BCe Nnamnei-Harpesatenu. B cny-
Yae HeMcnpaBHOCTK x0T Bbl OAHOW U3 HUX

KOrga BKMKO4YEeHbl W
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TOK 4epe3 0BMOTKY COOTBETCTBYIOLLEro
pene K1—K4 npexpawaertcs. Ero koHTak-
Tbl paspbiBaloT UeMNb, LWYHTUPYIOWYIO
BKJIIOYEHHBIA NOCNEA0BaTeNbHO CO CBETO-
avogom A3.HL2 pesuctop A3.R3. HAp-
KOCTb CBETOAMOAA YMEHbLUAeTcs, 4YTO
CUrHanu3upyeT O HEMCNPaBHOCTKU Harpe-
Bgarens.

Ceetogvogbl A3.HL3 "BeHtunsuma” u
A3.HL4 "MNosopoT svu" ropsT Henpepbis-
HO BO Bpems paboTel COOTBETCTBYIOLLMX
MEXaHU3MOB W MPEPLIBUCTO C 4acTOTOM
reHepaTopoB COOTBETCTBYIOLMX Talme-
pPOB BO Bpems OTCHETA MHTEPBaNOB Bpe-
MEHW MeXay umkKnamm paboThbl 3TUX Mexa-
HW3MOB.

Ceetogmop A3.HLS "MutaHne oT akky-
MynaTopa® CBEeTUTCA Npu aBapuvintHOM
oTknoyeHnn cetn 220 B, koroa uHkybaTtop
NnUTaeTCa OT PEe3epBHOr0 MCTOYHWKA —
aKKyMynsaTopHoi Gatapew.

Cxema mogynsa crabunusaumm Hanps-
XeHus A4 nokasaHa Ha puc. 7. Ha tpaH-
auctopax A4.VT2, A4.VT3, A4.VT5 cobpaH
reHepatop nunoobpasHoro HanpsxXeHwus.
C koHpeHcatopa A4.C9 ero BbixogHoe
HanpsXeHWe NoCTynaeT Ha HeuHBepTUPY-
WwumiA BXOA, KomnapaTtopa, cobpaHHOro Ha
onepauvoHHoM ycunutene A4.DA1.2,
KOTOpbIA GOpMUPYET CUrHAN YNpaBneHus
TPMHUCTOPAMKW BbiNPAMMTENA. DTOT CUr-
Han, YCWNEeHHbIA TpaHaucTopom A4.VT9,
nocTyrnaer Ha ynpaensilowue 3NeKTpoabl
TpuHucTopos VS1, VS2. UHeepTupylowmia
BXO/1 KOMNaparTopa COeAVHEH C BbIXOOO0M
ycunutena curHana paccornacosaHus
A4.DA1.1. O6pasuoBOe HanpsxeHwe Ha
WHBEPTUPYIOLLIEM BXOOE 3TOro ycunurens
3apaHo crtabuwnutpoHom A4.VD12, a Ha
€ro HEeMHBEPTUPYIOWMIA BXOM, NOCTynaer
HanpsXXeHWe C NepekniyaeMoro aenvre-
NS HANPSXEHWR, COCTOSLLEro u3 peancro-

poe A4.R3, A4.R4 v A4.R9. MNepeknio4eHn-
em pe3uctopoe A4.R3 n A4.R4 3apaiot
BbIXOQHOE HanpsXeHue BbINPAMUTENs.
Tpan3uctop A4.VT8 C KOHOEHCATOPOM
A4.C11 v peauctopom A4.R24 obecne4n-
BAlOT NNaBHOE HapacTaHue 3TOro Hanpsa-
XEHWSA B MOMEHT BKNHOYEHMWS.

Ha mukpocxeme A4.DD1 cobpado
YCTPOWCTBO BbIKNIOYEHUA BbLINPAMUTENS
npu cnuwkom 6GONLWOM TOKE Harpyaku
WM 3ambikaHUKM BoIXxoga. Ha anemeHTax
A4.DD1.1 n A4.DD1.2 cobpaH ogHOBWG-
paTtop, reHepupylowmii B 3TOM CHMTyauum
WMMYNbChl, OTKPbIBAOWMWe TpaH3ucTop
A4NT4. OH paspsxaeT KOHOeHcaTop
A4.C11 uenu nNaBHOro BKIKOYEHWSA Bbl-
NPAMUTENSA N 3TUM BbIKNIOHAET ero.

JlatymkoM TOKa Harpy3ku CRyxuT
TpaHcdopmaTop Toka T2. 3Ha4eHue Toka
cpabartbiBaHma 3awmTel 20 A ycTaHasnm-
BalOT NOACTPOEYHLIM pe3auctopom A4.R2.
Ha anementax A4.DD1.3 n A4.DD1.4
cobpaH 3ByKOBOIA reHepaTop, CUrHanuau-
pytowmia o cpabaTtbiBaHMK TOKOBOW 3aLim-
Thi.

CxemMa mMoayns KOHTPONSA HanpsXeHus
A5 nokasaHa Ha puc. 8. OH curHanuaunpy-
€T O NOBLILWEHWX UK NMOHWMXEHNWN Hanpya-
XeHws nuTaHua uHkybatopa. Ha casoeH-
HOM OY mukpocxembl AS.DA1 cobBpaHsi
KOMMapaTopbl MOHMXKXEHHOrO W NOBbILLEH-
HOro HampsXeHWs, a Ha aNeMeHTax MuK-
pocxembl A5.DD1 — reHepatopbl MMMyrb-
cos. leHepaTop Ha anemeHTax A5 DD1.1 1
A5.DD1.3 pabotaeTt ¢ 60nblueit HacTOTOM,
yem reHepaTop Ha anemeHTax A5.DD1.2 n
A5.DD1.4. lMNpwu NOBBLILLEHHOM Harnpsaxe-
HMM NUTaHKA wHkybBaTtopa 3anyckaeTtca
nepBblil reHepaTop, a NPy NOHWXEHHOM —
BTOpOI. C BLIXOOOB reHepaTopoB UMNyNb-
Cbl NOCTYNAIOT Ha TpaHamcTop A5.VT1,ac
Hero — Ha TpaHauctop A3.VT1, ynpas-

NAOWWIA CEMUINIEMEHTHBIMW NMHOWKATO-
pamu.

TpancdopmaTop nuTaHua nHkybaTopa
T1 w3roTtoeneH w3 gsyx TpaHcdopmaro-
poe TC-180 ot namnoBbiXx 4€pHO-6enbix
Tenesn3opoB. Ux nepeuyHbie 06MOTKM
coeaunHeHsbl NnapannensHo u obpasytot 06-
MoTKy | TpaHchopmaropa T1, a BTOpUYHbIE
obmoTkn nepemoTaHsl. O6motka Il co-
CTOWT M3 OAMHAKOBbIX YacTein no 18 euT-
KOB, HAMOTaHHBIX HA Ka&XO0M M3 HeTbIPEX
CTepHel ABYX MarHMToNpoOBOLOB NPOBO-
nomMm guametpom 2,5 mm. Bce 4vetbipe
YacTu coeauHeHbl nocneaosartensHo. O6-
uiee HanpsxeHue 3TOM O6GMOTKM —
18...19 B. Obmortka I, c KOTOpO cCHUMaeT-
cA HanpskeHwe 24 B, HamoTaHa TakuMm xe
06pa3om M COCTOMT U3 YeTLIPEX YacTeil No
22 suTka nposoga auametpom 0,33 mm.

TpaHcgopmaTtop TO0Ka T2 M3roTOBNEH
u3 cornacyouwero tpadcdopmaropa TAl -
N-3MN ot npuémHuka NPOBOAHOIO TPEX-
nporpammHoro Bewawua "Paspan-203".
lNepeuyHas obmoTka aToro TpaHcdopma-
Topa (HamoTaHHaa TOHKMM NPOBOAOM)
ocTtaBneHa 6e3 M3MeHeHuiH U MCNoNL30-
BaHa B TpaHcdopmaTope TOKa Kak BTO-
puyHas. Ctapas BTopmyHaa obmMoTka yaa-
NeHa U 3aMeHeHa TpemMsa BUTKaMK NpoBo-
na gunametpom 2,5 MM — 3TO nepenyHas
obmoTka TpaHchopmaTopa Toka.

DOpoccens L1 umeer o6MOTKY M3
400 BUTKOB NPOBOAA AUAMETPOM 2,5 MM,
HAMOTaHHBIX HA KONLLUEBOM MarHUTOonpo-
soge OJ154/98-32. Takoi MarHUTONPOBOA,
npuMeHéH B aBToTpaHchopmatope dep-
pope3oHaHcHOro crabwnuaaropa Hanps-
xeHua CH-250 "YkpauHa-5".

Nutatb MHKYGaTOP MOXHO 1 OT OPYroro
MCTOYHMKA MOCTOSHHOrO TOKa Moaxons-
Wweil MOLWHOCTW W HanpsXeHws, Harnpu-
Mep, onucanHoro B [12, 13].
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Ana BeHTUNAUMKM MHKYDAUMOHHOW Ka-
MEepbl NMPUMEHEH LEHTPOBEXHbLIA BEeHTU-
NATOP CUCTEMbI OTOMNEHMA U BEHTUNIALMIN
kabuHbl asTomMmobuna NA3-51. B kavecTee
HarpesaTeneil MCNonb30BaHbl OCBETMU-
TenbHble namnesl MowHocTbio 40 BT Ha
HanpsixeHue 12 B ¢ natpoHom E27.

CeTteBoii Buikniovatens SA1 — TB1-4.
Boiknioyatenun SA2, SA3 — N2K ¢ He3aeu-
cumMmon dukcaumein. KHoNouwHbld nepe-
kmovarens SB1 — MN2K ¢ 4yeTuipbMs KHOM-
KamMu c 3asmcumon dukcaumein. B kadve-
ctBe kHonok SB2—SB6 Takxe wucnonb-
3ytotea N2K, Ho 6e3 dpukcauumm.

TpaHauctop A1.VT2 ycTtaHoBneH Ha
pebpucTbiii TENNOOTBOL, C MNOLALLIO
oxnaxgaawllein noeepxHoctTu 245 cm?, a
A1.VT12 Ha Takoii xe ¢ nnowy, 10 OxXnax-
pawowein nosepxHoctu 80 cMm®, TpaHauc-
TOpbl VT1—VTS yctaHoBneHsl Ha obuiem
TENNOOTBOAE, KOTOPLIA MOXET BbiTh 3N1eK-
TPUHECKU COEOMHEH C MeTannyYyeckum
koprnycom 6noka. TennooTtsogbl AMOOORB
VD3—VD8, a Ttakxe TpuHucTtopos VS,
VS2 ponxHbl 6blTb M30NUPOBaHLI Kak OT
Kopnyca, Tak u oauH oT apyroro. B ka-
4ecTBe TennooTBOAOB AN 3TUX SNEMEH-
TOB UCMOMAL30BaHBI TPW OTPE3Ka animMm-
HWEBOI TOKONPOBOAALLEN LWWMHbLI pa3mMe-
pamu 400x80x8 mm.

Bunkn X1—X6, A1.X8, A2.X4, A2.X5,
A3.X1—A3.X3, A4.X2, A5.X1, A5.X2 —
OHM-Kr-29, a poserku A1.X1—A1.X7,
A1.X9, A2 X1—A2.X3 u X1—X4 kpocc-
nnatel — OHN-KIM-26. OctanbHble pasb-
€Mbl — niobble C COOTBETCTBYIOLLMM Y41C-
NIOM KOHTaKTOB U KOMMYTUPYEMbIM TOKOM.

MepBulii pa3 wHkyGaTop BKNIOYAOT
rnocne TWATenbHOM NPOBEPKU NpasBuib-
HOCTU MOHTaxa u 6e3 akkyMynaTopHOM
Garapeun. Mepeknioyatens SA3 ycraHas-
MBAIOT B MONOXEHWe, COOTBETCTBYIOLLEE
BbIXOOHOMY HanpsXkeHuio ctabunuampo-
BaHHOr0O BHINPAMUTENA, paBHomy 13,2 B.
MNocne aToro Boiknouarenem SA1 nogaioT
ceTeBoe HanpsaxeHue. Ha Buixoae Bbinps-
MUTENA HanpsxeHwe OO0MKHO 3a 1...2 ¢
BO3pacTu A0 HOMWHANLHOrO 3HAYEHWS.
Ero otknonenne ot 13,2 B ycTtpaHsioT
nopbopkoii peanctopa A4.R4. 3HaueHue
14,5 B ycraHasnueaoT nogGopkoin pe-
anctopa A4.R3, nepeseas nepeknoya-

Tens SA3 B COOTBETCTBYIOLLEE NOJIOXE-
Hue.

MNpw HanpsXeHWW Ha BbLIXOAE BbiNps-
mutens 13,2+0,7 B He AOMXHLI MUraTb
MHOVKATOPLI PEXMMa U BPEMEHU NHKyba-
umn. Muranme yctpassaioT nog6opkoii pe-
3uctopa AS.R4. 3arem, ycTaHOBMB nepe-
Kniovatens SA3 B NONoXeHwe, COOTBETCT-
Byloulee HanpsxeHuio 14,5 B, yctpaHsior
MUraHMe WHOWMKATOPOB MOACTPOEYHLIM
peaunctopom AS5.R3.

JlaB nHkybaTopy NporpeTsCa He MeHee
Yyaca, YCTaHaBnAMBAKOT MNOACTPOEYHLIM
pesucTtopom A1.R2 Temnepartypy Bo3ayxa
B kamepe uHkybaTopa 37,6 °C no obpas-
LOBOMY TEPMOMETPY, KOTOPbLIA yKnaapi-
BaIOT CHa4Yana Ha HWXHIO Nosky uHkyba-
TOpa, a NOTOM Ha BEPXHIOID. ATOT Npouecc
MOXEeT 3aHATb NPOAOIXUTENLHOE BPEMS.
B kauecTBe 06pa3LOBOro MOXHO UCMONbL-
30BaTb MEOWUMHCKUIA TepMOMeTp ANs
M3MepeHus TeMnepaTypbl Tena Yenoeexa.

3akoH4MB perynvpoBKY TEMMepaTtyphbl
MHKyBaLuK, BKIIOYUTE C NMOMOLLBIO KHOMKW
SB6 pexum nHkybaumm 2 unu 3. Mpu atom
Ha nHamkatope A3.HG3 gonxHa nosBuTL-
cA cooTBeTcTByiowasa undpa. Haxartmem
Ha KHonKy SB2 ekniounte BeHTunAaTop. OH
nonxeH npopaborats 10...15 MWH W BbI-
KNIOYMTLCA NPU TEMMNepaType BO3ayxa B
kamepe 30 °C MO KOHTPOJILHOMY TEpPMO-
MeTpy. TemnepaTypy BoIKNIO4YEHUs perynn-
PYyIOT NoACTpOeYHbIM pe3ucTtopom A1.R1.

[ns NpoBepku aBTOMaTU4eCcKon cMme-
Hbl pEXKMa B 3aBUCMMOCTM OT BPEeMeHu
nHKyBauuKn 3apaiiTe KHOMOYHbLIM Nepe-
knioyarenem SB1 sug ntuubl (Hanpumep,
uHgeiku). KHonkoii SB6 BknounTe nep-
Bblil pexum uHkybauwm. Ha wHgukartop
A3.HG3 pomxHa ObiTh BoiBegeHa undpa 1,
Ha wuHaukatopbl A3.HG1 n A3.HGZ2 —
HYNW, a gecATudHan Tovka uHaukaTopa
A3.HG2 pomkHa Muratk ¢ nepuoaom 1 c.

Haxumasn Ha kHonky SB5 1 KoHTponu-
Pys HMCNO HaxaTuit NO MHAWMKaTOpam
A3.HG1 u A3.HG2, HabniopaiTe nosiene-
Hue umobpbl 2 HA uHgukatope A3.HG3
nocne 14 Haxatuii (CYyTOK WMHKyBauum).
Pexxuvm 3 ponxeH BKNIOYUTLCA nocne 24
HaxaTuin Ha kHonky SB5. Mocne 30 Haxa-
TWiA OH BLIKNIOYUTCH, M MHKYGaTOp Bo3Bpa-
TuTca B pexum 0, yto nokaxeT umdpa 0 Ha

uHgukaTtope A3.HG3. B cooTtsercteum c
TEKYLUMM PEXMMOM MHKYBAUMM [0MKHBI
BK/KOYATHCA MEXaHu3Mbl NMOBOPOTa SWLL,
YBNaXHEHWs BO3OyXa U BEHTUNATOP.

Ans wHkyBaumn cnegyet otbuparthb sit-
ua, umelowme npaeunbHyio GopmMy, maa-
KYIO OZHOPOAHYIO CKOPAYMy, Manonoasux-
HbIN XenTok 6e3 YETKO BblpaXeHHbIX rpa-
HUL W 3aHUMAIOLLMIA LeHTpansHoe nono-
XeHue. BoaaywHana kamepa gomkHa 6biTe B
TYNOM KOHUE fkua. Aiua nomxHbl 6bith
onnogoTBOPEHHLIMW. He rogaTtcs ailua He-
npaBunbHOA GOPMBI (KPYrbie, YPE3MEPHO
YONWMHEHHBIE, COABNEHHbIE), UMeLIme
nedekTbl CKopAynbl (TPeLWMHbI, M3BECTKO-
Bbleé HApPOCTHI, LIEePOX0BATOCTh, TEMHbIE
CuHeBsaTtbie NATHA), ABYXXENTKOBble, CO
CMELLEHHOM unu Bnyxaaowen BO3AyLLIHON
Kamepowm, C KPOBSIHBIMU UK APYrMW MHO-
POOHBIMW BK/IIOYEHUSAMMW, CO CMELLEHHbIM
WM NPUCTABLUMM K CKOPNYNe XeNnTKOM,
cTapble U rpaaHbie. MoiTe MHKyBauWoHHbIe
Alua He cnepyert. MNMruua, ot koTopoii 6epyT
AlALa ans uHky6auum, [onxkHa 6biTb 300p0-
BOW. Macca svu, otobpaHHbIX Ana HKyGa-
umu, gomkHa ObiTb: KypuHbix — 50...60 T,
YTUHBIX Wi MHAOWKHbIX — 70...90 , rycu-
HbiX — 120...180 . MakcumansHble CpoKm
XpaHeHus AUL, NOCNe CHECEeHWUNA: KYPUHbIX 1
YTUHbIX — 5...6 CYTOK, WHOIOWWHBLIX —
7...8 cyTok, rycuneix — 8...10 cyTok. Xena-
TeNbHO 3aknagbiBaTe B MHKyGatop siua
TONLKO OOHOro BUAA MTULLI U NPUMEPHO
oavHakoBoro pasmepa [5].
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| Penetutop no snekTpoHuke, cxe-
| MOTEXHWKe, NPorpaMMMUpoOBaHUNI0 MUK-
POKOHTPONNEPOB U KOMMNLIOTEPOB.

3aHaTUs NPOBOXY MO 3NEKTPOHHOMK
no4YTe WM C MOMOLLLIO NMPOrpamMmbl
"Skype".
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PaguocurHanusartop

ANA OXOTHUKOB

M. SSKOBJIEB, r. TannuHH, 3CcTOHUS

/CTPOWCTBO nNpegHasHavyeHo gnsa
o "NeHWBbIX" OXOTHWKOB. OHO CUrHanu-
3upyeT No paguvokaHany o ABUXeHUW
3BEps B KOHTPONMPYEMOIA 30He. 3aka3s Ha
Takoe YCTPOWCTBO MOCTYNWUA OT OXOTHUKA
Ha kabaHoB, 4TO6L! Y3HaBaTb 06 aKTMBHO-
CTW XMBOTHBIX OKONO KOPMYLLKH.

YcTpoicTBo (ero cxema nokasaHa Ha
PUCYHKE) COCTOUT M3 paguonepenaryvka
A1, ToHansHoOro reHepatopa G1 w y3na
ynpaeneHus Ha mukpocxemax DA1, DA2 n
TpaHauctopax VT1—VT3. MNpu Hannuumn
ABUXEHWA B KOHTPONIMPYEMOii 30He cpaba-
ThieaeT MK-pamivk B1. CBOMM curHanom oH
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3anyckaet ogHoBMOpaTop Ha MUKpocxeme
DA1, koTOpbliA BKNIOHAET paguonepenarynk
A1, v B adup nepenaércs TOHANbHLIA CUr-
Han. MNepepatymk paboTtaer BCE Bpems,
noka OnmMTCA MMNYNnbC ogHoBubpartopa (y
asTopa — okono 23 c). OgHoBpeMeHHO ©
nepBbiM 3anyckaeTcs BTOpoi ogHoeubBpa-
TOp — Ha Mukpocxeme DA2 (onMTensHOCTh
ero umnyneca — npumepHo 130 c), koTo-
puiit 6nokmpyet gatunk B1. 310 Heobxopoun-
MO 015 Toro, 4To6kl 3bexarts NOCTOSHHOM
paboTbl nepegaTtyuka NpuM aKTUBHOCTU
XUWBOTHLIX Y KOPMYLLKK, 1 0COBEHHO BaXHO,
ecnv Ana pagvoMasika MCrnonbL3yeTcs ToT
Xe paguokaHan, b4To v ona neperoBopoB
OXOTHMKOB. Kpome TOro, 3KOHOMUTCSH
3apap Oarapew nuTtanmsa. Mo OKOH4YaHWK
OEeNCTBUA WMMNyNbLCa BTOPOro Tanmepa
YCTPOWCTBO CHOBa MEpPexoguT B Pexum
OXWMOAHWA CUrHana oT AaTtyuMka ABKEHWS.

OnutensHoCTe MMNynLcoB t; u t; (B
cekyHaax) ogHoeubpaTopoB Ha Taimepax
DA1 v DA2 onpegensioT no npubnnxex-
HeiM dOpMynam:

t,=1,1R6C5; t,= 1,1R7C6, rne R6, R7 —
COMNpPOTUBNEHME PE3UCTOPOB B MEraomMax;
C5, C6 — EMKOCTbL KOHEHCaTOpPOB B MUK-
podapapax.

Bmecte ¢ akkymynatopHoi Batapeeit
GB1 (HanpsxeHwem 12 B u émkocTbio
7 A-4) yCTPOIMCTBO NOMELLIEHO BO Bnaro3aa-
LUMLWEHHBIA NNAacTMaccoBLI Kopnyc. Ha
ero nepepgHen cteHke 3akpennén MK-part-
Yuk asmxeHwa B1, npumeHsemslin B yCT-
poOCTBax OXpaHHOW CUrHanMaauuW, Ha
BEpPXHEN pacnonoxeHa aHteHHa WA1, a Ha
HWXHEN — BoIKNOYaTens nutaHua SA1 n
pa3sbém XS1 gnsa nog3apagku akkymynsa-
TopHoO Batapew. w

JloByuwika AN HACeKoOMbIX

K. MOPO3, r. Benebeyi, BawukoprocraH

Bonbiioi ypoH 6yAyuiemMy ypoxaio 1 caMUmMm HacaXxgeHUsM HaHo-
CAT Hacekomsbie-BpeanTenn. OHn BeayT NPpenMyLeCcTBeHHO HOYHOMH
06pa3 XU3HN, N NPU HACTYINNEeHUN TENNBIX NeTHNX HoYeli HaYuHaerTcs
ux maccosslii n€T. Xummnyeckme metroabl 60pbbbl ¢ HACEKOMBIMY He
Bcerna 6Ge3onacHbl Kak ONs YesiOBeKa, TaKk M ANs OKpyXalowes
cpeasl. [lpeagnaraemoe ycTpoWCTBO NO3BOASIET CYLWECTBEHHO CHU-
3UTE KONMMMYECTBO JNleTalolyux Hacekombix-spegurtener. Heckonbko
JioByLUEeK, pasMelEHHbIX B cany, NO3BOJINNMN NONHOCTLIO OTKa3aTbcs
OT "XUMMUN", NONYTHO UCYE3NN KOMapbi, AOCaX[4aBLUNE MO BeYepam.

B nNpojaxe MOXHO HaATW NOBYLIKW AR
L% xomapoB (Electronic Insect Killer)
KMTaCKOro NpomM3BoacTea. 3TW YCTPOACT-
Ba cobpaHbl Mo cxeme yABOEHUA CeTEBOro
HanpsxxeHua. OHu  ManoadpekTUBHLI
MPOTMB KOMapoOB W HEnpurogHsl Ans
6opbubbl ¢ HACEKOMbLIMU-BPEAWTENSMWU B
CBA3W C HEeA0CTaTOYHOM MOLLUHOCTLIO
3NeKTPUHECKoro paspsaaa.

MpuHumn paboTel npegnaraemoin
JNIOBYLUKM — MOpaxeHue Netanwmx Hace-
KOMbIX, MPUBNEYEHHBIX CBETOM, BbLICOKO-
BONbTHbLIM pPa3psgoM. Cxema ycTpoiicTea
n3obpaxeHa Ha puc. 1. OHO coaepXwuT
Tupuctop VS1, HakonuUTenbHbiiA KOHOEH-
catop C2, BbICOKOBOJNLTHBIN UMMNYNILCHLINA
TpaHcgopmarop T1, paspagHuk FV1, Bbi-
COKOBOJbTHbIA BbINPAMUTENL HA AV04e
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VD6 u koHpeHcaTop ¢unstpa C3. Mura-
HWEe NOBYLLKW OCYLLECTBNAETCA OT CETEBO-
ro 6ectpaHcdopmaropHoro 6noka ¢ Mmoc-
TOBbIM BbinpaMuTenem Ha guopax VD2—
VD5 u 6annactHeiM koHgeHcaTtopom C1.
Yepes peanctop R1 koHgeHcaTop C1 pas-
paxaeTrcs npyv OTKNIOYEHWM YCTpoihcTea
OT CeTW, YeMm MOBLILAETCHA ero 3NeKTpo-
6e3onacHocTe. Peauctop R2 orpanuuym-
BaeT Ha 6e30MNacHOM YpPOBHE UMMYJbCHLIN
TOK NpW BKAKOYEHUM B ceTb. Jlamna Haka-
nueaHus EL1, BknioyéHHan 4epea ogHono-
NynepuogHblit BbINPAMWTENL Ha guoge
VD1, cBeTuT C HEQoOKanoMm, u3-3a 4ero eé
CMNEeKTP U3Ny4eHUs CMELLEH B AIMHHOBON-
HOBYIO KpacHyio u uHdpakpacHyio obna-
cTtu cnekTpa. Ceetopguoppl 6enoro ceeve-
Hua EL2—EL9 wany4aioT cBeT B BUAMMO#A
YacTu crnekTpa, paspaaHuk FV1 pabortaer
B ¢uonetoeon u yneTpaduroneToBon
obnacTax cnekTpa.

3KCNepuMeHTbl NPOBOAMNWCE C pas-
HBIMW WCTOYHUKaMW CBeTa, WU Kaxabli
WCTOYHUK ABNSANCH NPUBIEKATENIbHBIM A1
onpepengéHHol rpynnsl HacekoMelx. Maxk-
cvMmanbHoe pa3Hoobpa3ne npuBneYeH-
HbIX Hacekombix Habnioganocb nMpum wc-
nonb30BaHMKM KOMOBMHMPOBAHHOIO WUCTOM-
HWKa CBeTa.

Mpu BKNIOYEHMWM YCTPOICTBA B CETb
BbINMPAMAIEHHBIM AMOAHBIM MOoCcTOM VD2—
VD5 Tokom 3apsixaetcs koHgeHcatop C2.
MNpy pocTXEeHUW HaMNpPsSXEeHUs1 Ha KOH-
beHcartope C2 cebiwe 200 B 3axuraercs
rasoHanonHeHHana namna VL1, B ka4yecTBe
KOTOPOW MCMNONb30BaH ctapTeép Ha 220 B
OT namnbl AHEBHOro CBeTa. TOKOM, npoTe-
Kaowum Yepes namny VL1, oTkpbiBaeTcs
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NPUKNALHAS 3JIEKTPOHUKA

TmpucTop VS1 1 koHpgeHcatop C2 pa3sps-
XaeTCcs Yepes NepBuHHY0 06MOTKY BbICO-
KOBONLTHOro TpaHcdopmaropa T1. 3Hep-
rvMsl, HAKONNEHHas B MarHWTHOM none mar-
HUTONpoBoga TpaHcdopmaropa T1, noc-
ne OKOHYaHus pa3psgkyM KoHaeHcaTopa
C2 yepe3 auog VD6 nepenaérca KOHAEH-
catopy C3. lNocne papa UMNynLcoB Ha-
npsxeHne Ha koHpgeHcatope C3 Bo3pac-
Taet oo 8...10 kB. JansHeiwemy pocTty
HanpsXXeHUss NPensTcTBYeT paspAAHMK
FV1, orpaHu4MBas MMMyNbCbl Hanpsxe-
HWSA HA BTOPWYHO 0BMOTKe TpaHcgopma-
Topa T1. KoHpgeHcatop C3 coeavHEH C
anekTpogamu noeywku. Mpu nonagaxun
HacekoMoro Mexay anekTpojamu npo-
MCXOOMT aneKTpuyeckuii npoboii BoaayLu-
HOro NPOMEXYTKa U KoHaeHcaTop C3 pas-
pAXaeTcs 4Yepe3 Hacekomoe, nopaxas
€ro MMNynNbCOM ToKa.

B ycTpoiicTBe NPUMEHEHbI PE3UCTOPb!
MNT-0,5. MNpwn ucnons3oBaHUK PE3UCTO-
pos BC 1x MOLWHOCTb MOXET BbiTh CHUXE-
Ha go 0,25 BT. 31u orpaHnyeHus CBA3aHs!
C 3NEKTPVMYECKOI NMPO4HOCTBLIO Pe3ucTo-
pPOB — aMnAMTYAa MPUIOXEHHOMO K HUM
HanpsxkeHus moxeT pgocturate 300 B, a
pPe3nCTOPLl MEHbLUEH MOLHOCTU UMeloT
MEeHblUEee MakKCHMManbHO AOoNyCcTUMOoe Ha-
npsixeHne. Kongewcatopst C1 u C2 —
NNEHOYHLIE Nomexonogasnsowme. Mex-
nyHapoaHoe 0603HaYeHne Takmx KOHOeH-
catopoB — X2. OHK npegHa3Ha4YeHbl Ans
BK/IIOYEHUA MExXay CeTeBbIMM NpoBoga-
MW, Ux KOpnycbl BbINOAHEHb! M3 HEropto-
Yero nnacTuka, NpegoTspallaLero no-
Xapbl Npy BO3MOXHOM npoboe koHAeHca-
TopoB. Ha koprnyce AomkHO BbiTb YKa3aHo
ero HomwuHaneHoe HanpsixeHue 250 VAC
wnn 275 VAC, 4TO CBMOETENLCTBYET O ero
NPYMEHEHUM B CETW NMEepemMeHHOro Toka.
Kpome Toro, Ha kopnyce A0MmKHbI NPUCYT-
CTBOBaTh YCNOBHLIE 3HAKW (NOroTUnbl)
TecToBbIX nabopaTopumii, KOTOpbIE NPoOBe-
pynu 3TO U3penue v Npua3Hanu ero npu-
roAHBLIM AN MCNONL30BaHWA B CETU Nepe-
MEHHOro TOKa. BbICOKOBONBTHbLIA KOHOEH-
catop C3 — K73-12 unu K73-13. Takue
KOHIeHCaTopb! MPUMEHANNCH B TENEeBU30-
pax YNUMUT B uenn nutaHusa ¢oKycu-
PYIOLLEro 2MeKTPoaa KMHeckona.

ManoraGapuTHaa namna HakanMeaHua
¢ uoxkonem E14 mowHocTteio 15 BT wuc-
nonk3yercsa B xonogunsHukax. Ceetoamo-
nbl EL2—EL9 Genoro ceerta C NOBbILLEH-
HOWM APKOCTLIO CBEYEeHUs, HOMWHANbHbIM
TokOoM 20 MA M HamboNbLLWKMM YoM K3-
nyseHus. Ouops VD1—VD5S AponxHbl
umeTe 0BpaTtHOe HanpsXeHue He MeHee
700 B npu BbinpamneHHOM Toke 1A,
Hanpumep HER208, npu4ém BMeCTO AWO-
nos VD2—VD5 MOXHO npuMeHUTb Anoa-
Hb mocT DB107, RS107 unu 1W10. Ouog
VD6 ponxeH umeTb obpatHOe Hanpsxe-
Hue He meHee 10 kB. Bmecto BCD10
MOXHO MPUMEHUTL OTEYECTBEHHBIN NMpK-
60op KLL106I, nMetowmin HECKONLKO 6onb-
wwme rabaputbl. Tupuctop KY202H 3ame-
Hum Ha KY202K—KY202M, Ho Hapo noao-
6partb npubop, 4TOOLI TOK OTKPbLIBAHWA
yNpasnaiowero aNeKTpoga He npesbiwan
5 mA. Jlamny ctaptépa Ha 220 B moxHO
3aMEHWTL ABYMS NOCNeaoBaTenbLHO BKNIO-
Yy&HHbIMK cTabunutpoHamm KCB00A.

PaspsgHuk FV1 — camopenbHbiit. Ero
KOHCTPYKUMS NoKasaHa Ha puc. 2. BuHta-
M1 M3 3axMmMaloT gea 0TpeskKa HUXpoOMo-
BOro (He pxaeeeT) NpoBoAa AWamMeTpoM
0,8 MmM. MepBOHaYanbHbLI BO3AYLIHbIA

3a30p Mexay KoHuamu NpoBOgoB ycTa-
HaBnueaioT 4...6 mm. Hanpsxexue npo-
6os pasHo npumepHo 1 kB Ha 1 MM BO3-
AYWHOro 3a30pa v nerko U3MeHseTcs nNpu
HanaxweaHWM YCTpPOMCTBA W3MEHEHWEM
ANMHbI BO3AYLWHOro 3a3opa.
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BblCOKOBOMLTHLIA TpaHcdopmaTop
T1 — camopgenbHbii. Ero kapkac n3rotos-
neH 13 OTpeskKa Koprnyca renuesoii aBTo-
py4ku, BbiNONHeHHoOro ua 6ecuBeTHOro
(umerowero Hanbonblwee ygensHoe Co-
NPOTMBNEHWE) MOAMCTUPONA, ANUHON

i

30 mm. Ha Hero HapeBaloT LWEYKKU U3 NnoT-
HOro KapToHa TONWMHOW 1 MM C Hapyx-
HbiM guameTrpom 17 MM Tak, 4to obpa-

3YI0TCS YETLIPE CEKLMM LUIMPWUHOM N0 6 MM.
B nepeyio o4epenb HamaTtbiBaloT BTOPUY-
Hylo 06MOTKY — no 200 BuTkOB NpoBoAa
N3B-2 0,12 BHaBan B KaxAaylo CEKuMIO.
BbisoAbl BTOPU4HOM 0BMOTKM M3roToBne-
Hbl U3 MEOHOro NYXEHOro Nposoaa ava-
metpom 0,7 MM. BTOpuuyHyilo 0BMOTKY
W30/IMPYIOT ABYMSA CIOSIMW OTOXOKEHHOWA
(ona ynaneHwst OpraHW4ecKux 3arpasHe-
HWIA) TOHKOI CTEKNOTKaHW, NOBEPX KOTO-
poit B cepeavHe Kapkaca psaoBOii HaMOT-
KOiA, BUTOK K BUTKY, HAMaTbIBaIOT NepBu4-
Hylo 06MOTKY — AecsiTb BUTKOB NpoBoAaa
Nan 0,7. KpaiHue BWUTKW 3akpennawT
HUTKaMM.

MarwuTonpoesog TpaHcdopmartopa
WM3roTOB/IEH W3 OTPE3KOB MSATKOW CTalb-
HOW BfA3anbHOW NPOBONIOKWM ANAaMeTpoOM
0,6...0,8 mMm. MNpurogHoCTe MPOBONOKMK
ONpeaensioT Tak: OTPE3KW AOMKHbI NPUTSI-
rMBaTbCA MOCTOSIHHLIM MarHWTOM U He
pearvpoBaTb APYr Ha Apyra nocne yaane-
HWS MarHuTa, B NPOTMBHOM Cry4ae npo-
BONIOKY HEOOXOOMMO OTXe4b — Harpetb
[oKpacHa B nfamMeHu ra3oBoil ropesiku un
MeasieHHO oxnaguTb Ha so3gyxe. Obpa-
30BaBLUYIOCS OKASIMHY MOXHO He yaansb.
OTpeskaMn NPOBONIOKU ASUHOW 29 MM
NJOTHO 3anonHsKT UEHTpanbHOe OTBEp-
cTue kapkaca. Takolh MarHMTonpoeog, no
cpasHeHuio ¢ peppuToBLIM, MMeeT Gonee
HU3KYID MarHWTHYIO MHAYKUMIO Hacbille-
Hus. CobpaHHbIiA TpaHchopMaTop nome-
WaoT B KOPNyc, B Ka4yecTBe KOTOPOro
MCNONbL30BAH MNNacTMaccoBbiii Kopnyc
cTapTépa namnsl OHEeBHOro ceeta. [nA
BbIBOOB BTOPWYHOI 0OBMOTKM B TOpuax
KOpryca LUMNoM caenaHsl 0TeepcTus, Asa
OTBEpPCTUS O/ BLIBOAOB NEPBUYHOWM
obmoTkM cpoenaHsl B GOKOBOI nosepx-
HocTK kopniyca. [locne nponyckaHus
BbIBOLOB OTBEPCTUA repMETU3NPYIOT Kan-
namMu Tepmoknesn. NoMeLLEHHBIN B KOPNyC
TpaHchOopMaTop ANs NOBLILLEHWUs 3NeK-
TPUYECKOW MPOYHOCTM 3anUBaloT 3MOK-




CUOHBLIM KOMNayHAoM. [ns Ka4eCTBeHHOM
NPONUTKX KOMNayH, HarpeesaloT Ha Boasd-
Hon GaHe po Temnepartypsl 45...50 °C,
pasmeLluMBaloT A9 NOBLILLEHUA Teky4ec-
TU C HECKONbKUMMW Kanismu auetoHa u
BBOASAT OTBEpAuTEnb. pu 3anuBeke BeCb-
Ma nonesHeiM GygeTr npucnocobnexHue,
onucaHHoe B Moeii 3aMmeTke "Bubpocton”
("Pagmno”, 2012, Ne 5, c. 25). loToBHIN
TpaHc$opMaTop NoKasaH Ha puc. 3.
JNoeywka pona Hacekombix cobpaHa B
Kopnyce HeucnpasHoi sHeprocbeperai-
LLIeid namnbl MOLLHOCTLIO 55 BT. [ng atoro
YONSI0T KPBILLKY KOpnyca, U BMECTO Heé
MOHTUPYIOT Nnaty U3 GonbrMpoBaHHOro ¢
ABYX CTOPOH CTEKNOTEKCTONWUTa TONLWM-
HOW 2 MM. B ueHTpe nnatel B camonesb-
HOM NaTtpoHe M3 TPEX BUTKOB MeaHOro
nposopa guameTpom 2,5 MM ycTaHoBNeHa
namna EL1, Bokpyr Heé paBHOMepHO no
OKPYXHOCTWU pasMeLleHbl CBeToauoabl
EL2—EL9, takaa koHCTpykuma obecneyu-
BaeT pasHOMEpHOe OCBELLUEHUWE B ropu-

30HTaNLHOWM NNOCKOCTU. 3a cBeToouMona-
MK ycTaHosneH paspsagHuk FV1. Mo nepu-
MEeTpy nnarbl € warom 15 MM 3akpenneHst
3NeKTPoAL U3 HUXPOMOBOW NPOBONOKU
ovameTtpom 1 n gnuHoi 120 mm. Mx co-
enuHAIoT mexay coboii B Yepeaylowemcs
nopsake ne4YatHbiMU NPOBOAHMKAMMWU C
pasHbIx cTOpoH nnatel. OcTanksHbie aeTa-
v 3aUKCUpPOBaHLI B KOPNYCce TepMOoKne-
eM. YCTpPOWCTBO NOAKNIOYAETCA K CeTu
yepes natpoH E27 npoeopom NBC 2x1,58
OBOWHOM w3onauuu. Ons 3awuTbi OT
[0X/A5 OHO NOMELLLEHO B NPO3paYHkLIi KOn-
nak, M3roToRNEHH:I 13 06pesaHHoi nna-
CTMKOBOI NATUNMTPOBON BYTbiNN OT NUThL-
eBoil BOAbl. B kpbiwke 6yThiNM caoenaHo
0oTBEpCTMe, CKBO3b KOTOPOE MNpPOonyLUeH
ceTesoi nposog. CobpaHHoe ycTpoicTeo
nokasaHo Ha pumc. 4.

HanaxwuBaHue ycTpoicTBa 3aknioua-
€eTCs B YCTAHOBNEHUM MaKCUManbHO BO3-
MOXHOr0 BO3AYLIHOMO 3a30pa paspagHu-
ka FV1, npu KOTOpOM ewé OTCYTCTBYIOT

BoccTtaHoBneHue
padoTocnocoGHOCTU Nnepanu

LUBEMHON MmawuHbl "Bepurtac”
A. CTEIAHOB, r. Cankr-lNerepbypr
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weeHoi mawwuHe "Beputac” gona
L7 perynMpoBaHus 4acToThbl BpalleHus
Basia aNeKTpoABUraTens NPUMEHEH BKNIO-
YEHHbIM C HUM NocneaoBaTensHO U CMOH-
TMPOBAaHHLI B Nepanu yYrofibHbiA pesun-
CTOp, CONPOTUBNEHWE KOTOPOro yMeHb-
waeTca npuv HaxaTtuu Ha negjanb. Pe-
3UCTOP BCKOpE paspyLuuiCa U HalNTU emMy
3aMeHy He yganocb. lpUWNoOCb UcKaTb
cxemy perynsaropa, cnocobHOro nnasHo
W3MEHATb 4aCcTOTy BPAaLLLEHWs KONNEeKTop-
HOr0 3NeKTpoaBvuraTtens nepemeHHoro
TOKa, Ha4YMHasA CO CTApTOBOro Hanpsxe-
Hua 120...140 B 1 3akaH4MBas NONHBLIM
HanpsxxeHuem cetn 220 B. YcrpoiicTea,
ucnonb3yowme GasoMMNyNLCHBLIA NPUH-
LUMnN ynpaeneHusi, OKasanncb Henpurog-
HLIMW MO NPUYMHE HecTabubHOTO 3anyc-
Ka asurarensi Npyu NOHWXeHHOM Hanpsaxe-
HW.
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SA1-SA3 E53 CN-15A/250V
Puc. 1

Bbino pelweHo 3aMeHUTb YrofbHbiN
perynaTop B nepany TPEXCTyneH4yaTbiM
JAUCKPETHBIM, COBpaHHEIM NO Cxeme, Npu-
BeAéHHoi Ha pue. 1. 3geck M1 — ycra-
HOBMIEHHbIA B LWBENHOA MawuHe "Bepu-
Tac" KONNEeKTOpHLIf anekTpoasurarens
nepemeHHoro toka KN-4a, SF1—SF3 —
KOHEeYHbIe BbIKNK4YaTenu, NPpUBoOAUMBIE B
DeiiCTBME NON3YHKOM, MEXaHUYECKU CBRA-
3aHHLIM C NOABUMXHOW HAXKMMHOW 4acTbio

neganu, EL1—EL5 — muHuWaTiOpHeie ra-
JIOreHHbIe namnbl, UCNOSbL3YEMbIE B AaH-
HOM Cny4ae B Ka4ecTBe Pe3nCTOpPOB.

B BepxHem nonoxeHun neganu Bbi-
KnoYaTenu HaxoOATCA B COCTOSHWMM, NO-
Ka3aHHOM Ha Cxeme, W 3NeKTpoaBuraTens
M1 oBecrtoueH. Mpu HaxaTuM Ha nepanb
NEPBLIMU 3aMLIKAKOTCH KOHTAKThI BbIKNIO-
yarena SF1. B pesynkstare B uens nUTaHus
ANeKTpoABUraTens BKMOYAOTCA coegu-
HEHHbIEe NapannensHo namnel EL1—EL3, n
Ha Hero NocTynaeT CTAapTOBOE Hanpsaxe-
HuWe, 3acTasnsoLLlee ero Ban Ha4yaTb Bpa-
weHne ¢ Manoi YactoTtoi. MNpu pancHeil-
wem Haxatum Ha negans cpabaTkiBaer
BbiKMmoyarens SF2, napannensHo namnam
EL1—EL3 nogkniodatorca namnel EL4,
EL5, 1 yacToTa BpalleHus anekTpoasura-
Tens sBo3pacTtaerT, a nocne cpabarbiBaHUA
Bbikno4aTena SF3 (B caMOM HUXHEM
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NONOXeHUW Nefann) Ha Hero noaaeTcs
NosHoe HanpsikeHue CeTH, U 4acToTa Bpa-
LeHUA YBENUYMBAETCA N0 MakCumanb-
HOM, @ BCE Namnbl racHyT.

Mepenenky nepany Ha4MHAKOT € Aopa-
60TKM €€ OCHOBaHWA 1 NOJBUXHON HYacTy.
Ans aToro BHavane ypansiT COeguHSAI-
YO UX B €QUMHOE Lenoe OCb, a 3aTeM u
BCE YCTAHOBNEHHLIE HA HUX [OeTanu.
Hanee Ha ¢ppe3epHOM CTaHKe akKypaTHO
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1 6

Puc. 2

BbICOKOBOJIETHEIE Npo6ou, BOCNPUHU-
MaeMmbie Ha Cnyx kak wenyku. Lunexue B
BO3AYLWIHOM 3a3ope paspsgHuka FV1 —
AIBNeHWe HopmanbHoe. Heckonbko Takux
nosywek 6einn yctaHoeneHsl 8 cagy. Mop
KaXAbiM YCTPOMCTBOM Ha pPacCTOSHUMU
0,3...0,5 m 6bin ycTaHOBNEH Ta3 C BOAOIA,
Ha MNOBEPXHOCTL KOTOPOW  BLUIUTO
Hebonbloe KONMMYEeCTBO NOACONHEYHOro
Macna.

Beuyepom ponro cnywan Tpeck anek-
TPUYECKUX Pa3psaaos, a YTPOM B KaxXa0M
Tasy obHapyXun TONCTLIM CNON NOrnBLUIMX
HACeKOMbIX — BENMKONENHLIIA AenuKaTec
Lns MonogHska nNTuusbl. C KaxabiM AHEM
KOJIM4ECTBO HACEKOMbIX B Tasax YMEeHb-
wanockb, U Yepes Hegen cranu nona-
0aTbCA TONbLKO OTAeNnbHbie ocobu. Wc-
nonNb3oBaHWe NOBYLWEK NO3BONMAO NOn-
HOCTbIO OTKa3aTbCA OT NPUMEHEHUA Xu-
MWYECKUX METOOOB 3aluMTbl PacTeHui,
4710 GNAroNpMATHO CKa3anocb Ha COCTONA-
HWK NAceku, PacronoXeHHo! B cagy.

ynanaiT G OCHOBAaHWMA BLICTYNb 2—9
(puc. 2), a suicTynawwme H4actm 1 u 10
OCTaBNAT HETPOHYTHIMU. B NoaBMXHOIA
YacTu nepanu popaboTke nogsepralT
TONBKO PAacnosiOXeHHbI B e€ nepenHein
4acTH A3bIK (pUC. 3): ero BbICOTY YMEHb-
WAaKT HanuabHKUKOM go 17 MM, a 3atem
NnpogensiealdT B HEM Nas WWUPUHOA 4 u
nonvHoir 15 Mmm (BHavane OMHHLIM CBEp-
JIOM BLICBEPNUBAIOT — Yepe3 OOKOBYyIO
CTEHKY — HeCKONbKO OTBEPCTUN, a 3aTem
C nomoweio Hagdbuna npupoalT nasy
hopMmy, NOKA3aHHYIO Ha PUCYHKE).
YcTpoiicTBO MexaHuama ynpasneHus
KOHEYHbIMUW BhIkno4aTtenamu SF1—SF3
nokasaHo Ha puc. 4. OHO COCTOMT U3 non-
3yHka 10, nepemelLaoerocs B 3asope
Mexay nepefHMMU NNOCKOCTAMM KOHEeu-
HbIX BbiknovaTeneit 11—13 n Hanpaensio-
wmmun 3, 1 Banuka 8, npoaeToro Yepes nas
B A3blKE NOABMXHOWM 4acTu nepann 7 wm
BCTaBNIEHHOrO B Aepxarenu 6, 3akpennéx-
Hble BUHTaMu 9 Yyepes Haknagky 5 Ha non-
3yHke 10 (ons pononHUTENBHOrO Kpenne-
HUA HAaKNagkW K NON3YHKY CNYXXAT BUHTbL
4). B HUXHel (N0 PUCYHKY) Y4acTu NON3yH-
Ka caenaH ckoc nog yrnom 45°. Mpu Haxa-
TUX Ha NOABMXHYIO 4acTb nepanu 7 B
HanpaeneHun, NOKasaHHOM CTPENkoW, eé
A3bLIK AasuT Ha nonayHok 10, noatomy oH
CMEeLlaeTcs BHU3 M CBOMM CKOCOM

Puc. 3

"HaeaxaeT" Ha KHOMKY KOHEYHOro Bbi-
knovatena 13 (SF1). B pe3aynstare oH cpa-
GaTbiBaeT 1 BKIIOYAET B LIEMNb 3N1EKTPOaBU-
ratens mawwuHel namnel EL1—EL3. Mpu
panbHelweM nepemMeLleHnn non3yHoK
nocnepoeartentHO 3actaenser cpaboratb
shiknoyarenn 11 (SF2) n 12 (SF3). MNpu
YMEHbLUEHUW faBneHusi Ha Nnepans eé noa-
BUXXHas 4acTk NOA AeACTBMEM BO3BPATHOM
NPY>XWHBI NOAHUMAETCH U TAHET 3a coboA
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Puc. 4

BaNMK 8 M COEAMHEHHBLIA C HUM NON3YHOK
10 BBepx. B peaynsrarte BbiKAOYaTENM
SF3, SF2 u SF1 nocnenoearensHO BO3Bpa-
LLAIOTCA B MCXOOHOE NOJIOXEeHUEe W 3Nnek-
TpoABUraTenb MallnHbI BEIKNIOYAETCA.

B nepanu Mcnonb30BaHbl KOHEYHbIE
euiknovarenn E53 CN-15A/250V, npume-
HSIEMblE B MUKPOBO/HOBLIX Neyax. Jsa u3
Hux (13 — SF1 n 11 — SF2) 3akpenneHbi ¢
NOMOLLbIO BUHTOB M raek Ha NeBoil CTEHKE
ocHoBaHuA 1 (SF1 — HenocpepcTeeHHO,
SF2 — yepes Tpyb4yaTbie CTOMKMU), a Tpe-
A (12 — SF3) — Ha npagoid. Nockonbky
paboumin xon Neganu B MecTe pacnono-
XEHUA BbIKIOYATENEA OTHOCUTENbHO
HEeBeNUK (NpUMepHO 22 MM), PacCTORHUE
MEXIY KHOMKamu BbIKNOHaTenein no Bbi-
cote BbI6paHo paBHLIM NPUMEPHO 8 MM,
ONA Yero OHW YCTaHOBMEHbI NO-PasHOMY
(Mx B3aMMHOE NONOXeHWe NokasaHo B
npaeoit 4actu puc. 4): SF1 yctaHoeneH
KHONKO BBEpX, a SF2 n SF3 — kHonkoi
BHU3.

MonayHok 10 (puc. 5) v Haknapka 5
(oHa ymeHblIaeT BO3MOXHBIM Nepekoc
nonsyHka npu nepemMelieHmn BHU3—
BBEpPX) U3roTOBMEHbl W3 reTuHakca Ton-
WMHOW 4 MM, HanpasnswowmMe 3 — M3
TEKCTONUTA TaKOW e TONWMHLI. BeicoTa
HaknaakuM Takas Xe, 4TO U NoN3yHka
(25 mm), a wmupmrHa — Ha 0,5...1 MM MeHb-
LWe pacCTORHUA MEeXAy HanpaensowumMm
3 y oHa ocHoBaHua neganu 1. Ana kpen-
NeHWUs HaKNaaky K NON3yHKyY MCNnonb3osa-
Hbl BUHTBI M3, onsa Yyero B Hei npoceepne-
Hbl OTBEPCTMA AuMaMeTpoM 3,2 MM, LEHT-
pbl KOTOPbIX COBMNagalT C LeHTpamu
pe3b6oBLIX OTBEPCTWUA B MON3YHKE.
Depxatenu 6 (puc. 6) M3roToBneHbl U3
NaTYHHOr 0 XOMYTUKA NPOBONIOYHOI0 pe3u-
ctopa M3B-P. OguH KOHeL 3aroToBKW
LNUHOI NpumepHo 21 MM COrHyT B BUAE
KOne4yka C BHYTPEHHMM OUaMeTPOM 4 MM,
a B ApYyrom rnpocCBepneHo OTBepCcTUe Nojg,

_ i F4OTB"~9 ’i
A4 ~ A
ol H +# [T
N 23
) w0 = <9 LR
%
- 58 -
Puc. 5
3 @32 e
% @52x90° N\ _f===
|2
.J ba ¥
05 <kl
6—-

donbre obenx KpanHUX NNAacTMH OCTPLIM
HOXOM yganeHbl NOJOCKW LIMPUHOM
2...3 MM C Takum pacuyéTtom, 4Tobbl obpa-
30BannCb ABe NNOWAAKW: ogHa — nojg
ruésna 14 pna Tpéx namn 22, a ppyras —
LNs OBYX.

MHé3pa MCnonb30BaHbl MOTOBLIE, OT
pasbéma LWUP (unu1 nogobHoro) c anameT-
poM oTBepcTuR, obecneuyusaiolinmM Ha-
OEXHbLIA KOHTaKT C LWTLIPAMKM LIOKONS
G6.35. OHM npunasHbl K ¢donbre obeux
KpanHWUX NNacTUH KONOAKK C TakuMm pacyé-
TOM, 4T06bI NamMnbl 22 NpY YCTaHOBKE pac-
nonarannuce BNNOTHYIO OAHa K apyroi. B
OCHOBaHWKM Nepany Konogka sakpenneHa
ABYMSA BUHTamu 17, BBUHYEHHBIMW B PE3b-
60BbIE CTOMKN U3 TEKCTONUTA AMAMETPOM
8 1 BeiCOTON 15 MM, NPUKNEEHHbIE K OHY
OCHOBaHWs 3NOKCUAHLIM kneem. Bo uzbe-
XaHue 3amblkaHunii ¢onbra ¢ KpPOMOK
OTBEpPCTUIA Nog BWMHTEL B NnacTuHax
KONOAKW ypaneHa 3eHKOBKOW CBepnom
npumepHo BOBoe Gonbliero guvamerpa,
3arodeHHbIM noa yron 90° a nog wmx
ronoBKW NOSNOXeHk! Wwaibel 15 3 naonsa-

LMOHHOrO Matepuana.
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BuHT M3. Banuk 8 uarotoeneH n3 cranb-
Horo npyTtka auameTpom 4 mm. Ero ecrtas-
nAT B gepxarenu 6 n nas B A3bike Noa-
BUXHOIM 4acTM negany npu OKOHYaTesb-
Hoi cOopke.

Namnbl EL1—ELS — MuHKMaTiopHble ra-
norexHsie "Hasuratop™ NH JCD-230V-50W
¢ uokonem G6.35 (4ucno 6,35 obozHavaer
pacCcToAHUE MEXAY WTLIPEBLIMY BbIBOAA-
MK B MunnumMeTpax). JAns Mx nogknioye-
HUS NPUMEHeHa camopjenbHas po3eTka

(pnc. 7), cocrosawana m3 konogkm 16 u .

npuNasHHbIX K Hel nNaTu nap rHesgp 14.
Konogka npencrtasnsetr coboi naket w3
TPEX CKNIEEHHbIX 3NOKCUOHBIM KNeeM nna-
CTMH OQHOCTOPOHHE (G ONLIMPOBAHHOIO
cTeknoTekctonuta paamepamu 45x10 un
TonwwmHoi 1,5 mm (donera co cpegHemn
NnacTuHbl yaaneHa, a y kpaiHux obpatie-
Ha Hapyxy). lNocne 3aTBepaesaHus Ked B

OcTanbHble No3avumMM Ha puc. 7 cne-
ayowwme: 18 — Tpybyaran cToika kpenne-
Hus BoiknoydaTens SF2; 19 — so3ssparHas
npyxuHa nepanu; 20 — BUHT KPenneHus
BbiknoyaTtena SF2; 21 — BUHTHI Kpenne-
Hus Bolikmoyatens SF3. LUHypbl nuTaHus
3neKkTpoaBuraTens M namnbl NOLCBETKU
LUBEMHOW MalUWHLI Nepeaenke He Nnoasepr-
nuck. CoeavHeHus BbiKOYaTenein n po-
3eTKU BbINONHEHbl nposogom MITd 0,5,
ponyckaowmm paboTy Npu NOBLILUEHHON
TeMnepaTtype BHYTPWU KOpnyca nepanu
(npy manoi YacToTe BpalleHns aNeKTpo-
neurartens). MokasaHHyio Ha doTorpadum
TPEXTHE3OHYIO PO3ETKY, YCTaHOBNEHHYIO
Ha NeBOil CTEHKE OCHOBaHWA Nenanu,
npeanonaranock MCNonbL30BaTk B OOHOM
13 NPOMEXYTOYHbIX BApUaHTOB aopabor-
KW, B OKOH4YaTENLHOM BapuaHTe OHa He
v“cnone3yeTcs. [
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NMouck HeucnpaBHbIX 3JIEMEHTOB
C NOMOLWbIO TEPMOMeETpPaA

E. BUPHOYKOB, r. MockBa

aja4y NoMcka HemcnpasHOro manora-

6apuTHOro pagvoanemMeHTa, Hanpu-
Mep KoHOeHcaTopa, YCTaHOBNEHHOro B
ueny nNUTaHWs, KOTOPLIA UMEeT 3Hayu-
TENbLHYIO YTEUKY NO TOKY (AEeCATKU U COTHU
MUNAMamnep), Henb3s Ha3BaTb OYEHb
CNOXHO. TaKOW 3NeMeHT MOXHO HalTK,
KOHTPONUPYS ero TemMneparypy NanbLem.
lMpaepa, ator cnocob pabotaer, ecnu
HEeUCNpaBHbiA 3anemeHT "npobut” OCHO-
BaTtenbHO U €ro CONPOTUBAEHUE YTEYKMU
COCTaBnsAeT eauMHuLbI UK OECATKKU OM. A
kKak ObiTb, €CNM 3TO CONPOTUBIEHUE —
eouvHULBl KUIOOM U TOK 3HA4YUTeNbHO
MeHbLe?

Taxkas 3apaqa BO3HUKNA NPU PEMOHTE
HEeMCNpPaBHOro NMAaHWeTHOro KOMNbITe-
pa Samsung TAB 7.7 P6800, koTopblii B
BbLIKNIOYEHHOM COCTOSHWUM NONHOCTLIO
paspsxan akkymynaTopHyw 6artapeto
EMKOCTBIO 5 A4 NpUMEepHOo 3a TpU Hepe-
nn. IMeHHO B BbIKNIOYEHHOM, a He B CNs-
uwem cocrtosHun. BHewHee coctosiHue
nnadweTa 6bIN0 O4eHb XOPOLLEee — OH He
nagan, He 3anMBancs XuWOKOCTbLIO, akKKy-
mynaTop 6bin "ceBexuit", a kopnyc He
BckpbiBanu. lMepenpo6oBae Bce BO3-
MOXHbI€ 1 AOCTYNHBIE CNOCOOLI yCTpaHe-
HWS HeucnpasHOCTM — o6HoBneHwue MO,
nporpamMmMHoOe OTKNIYeHue paguomMopy-
nei, uasneveHune SD-kapTbi, NONHLIA
cbpoc 1 T. N., A NPUWEN K BbIBOAY, Y4TO
HEUCNPaBHOCTL HYXXHO MUCKaTbk B "Xene-
3e" Ha ogHou u3 nnat. Ckopee Bcero,
NOBbILLUEHHBIA NOTPebNAemMblii TOK Bbi3bi-
BaeT Kakoh-TO 3NeMeHT C MankiM COnpo-
TUBNEHWEM YTEYKW, YCTAHOBNEHHbIA Ha
OCHOBHOW nnate. Bonpoc — kak HaiTu
aToT anemeHTt? O4yeBMOHO, YTO OH AON-
XEH HarpesaTbCsl U ero Temnepatypa
XOTb HEMHOrO, HO NpeBLILWAaeT TeMnepa-
TYPYy OKpyxXawwei cpeabl U COCeaHUuX
3N1eMEHTOB.

B WHTepHeTe ectb uHdopmaumus ob
ycnewHoM u BbiICTPOM NOWUCKE Takux
3/1IeMEHTOB NO Harpesy C MNOMOLLLKID
Tennosusopa. Ho y nocnegHero ecTtb
CYLWECTBEHHbIA HEeQOoCTAaTOK — O4eHb
BbICOKas ueHa. JucTaHUUOHHBIE Tep-
MOMETpbBI TakXe ManonpurogHbl ans
3TOW uenu, Tak Kak U3MepalT TeMne-
paTypy Ha HEKOTOpPOI Nnow,aau, a He B
Touke. He nopgxopat u WEB-kamepsbl
haxe C yganéHHblM WMHQPaKpacHbIM
GUALTPOM, Tak Kak MX MakCUMYM YyB-
CTBUTENBHOCTU NEXWUT COBCEM B Apy-
rom gvanasoHe.

B utore BeIpy4nn MynsTUMeTp € GyHK-
uneir uamepeHua Temneparypel. B Hanu-
4y okasanca wmynstumetTp Mastech
MS8209 ¢ Tepmonapoit B KOMNnekre.
Tepmonapa — wap guameTpoM npumep-
HO 1 mm. E€ conpoTuBneHve npu Kom-
HaTHON Temnepartype — okono 14 Owm.
BnonHe nopowén 6el v nwo6oi Opyroi
TEPMOMETP C paspewarnulein cnocob-
HOCTEIO He xyxe 0,1 °C. Mouemy 6bl He

Mcnone3oBaTb BMECTO TeENNoBM30pa
Takoi TepmomeTp? EWE, koHEeYHO Xe,
notpebyerca HeMHOro TepneHus. Mae-
HOe, 4TOoObI pa3Mepbl TepmogaTyMka
6biNM KaKk MOXHO MeHbLUEe, YTO YCKOpsAeT
NPOLECC 1 NO3BONSAET U3MEPATL Temne-
paTtypy manorabapuTHbLIX 3NEeMEeHTOB.
Jna nyyweii Tennonepegayv mexay ane-
MEHTOM M TepMOMapoil Ha NOCNEeAHIOK
6bin0 HaHeceHo Hebonbwoe KONUYeCcTBOo
TepmonacTtel KMT-8.

Mouck 3aknw4ancs B noo4YepénHoit
NnpoBepke BCex "NoAo3puTenbHbIX” ane-
MEHTOB Ha MNOBLILWEHHYIO TeMneparypy
npuM NOOKMNIOYEHHOM akkymynatope. B
MOEM Chny4yae HeucnpasBHbLIM 0Ka3ancs
KepaMuMy4eckmnii KOHAEeHCaTop C no3u-
UMOHHbIM 0603HaveHuem C504 (pasme-
pbl npumepHo 0,5x1 MM) HOMWHANLHON
émkocTeio 10 Mk®, yCcTaHOBNEHHLIA B
uenu NMTaHMa U pasMeLLEHHbIA pAaoM C
KOHTPONNEPOM MNUTAHWA — MUKpPOCXe-
moin MAX8997. Ha Bcex anemeHTax Tem-
neparypa 6bina 301 °C, a aToro KoH-
neHcatopa — 33 °C, 4TO M NO3BOAMNO
ero "BeiducauTh”. lNMpumepHoe Bpems
M3MEpPEHUA Ha OOAWH 3JNeMeHT —
HECKONbKO CEeKYHA. [ S —
Bcero Ha nouck u |
nepenpoeepky pe- *
3ynLTaTos  ywno |
okono 20 MuH. He- |
MCNpPAaBHbIA  KOH-
neHcarop 6bin pe-
MOHTUPOBAH ¢ nna- -
Tl U WU3MEPEHUA
OMMETPOM MnoKasa-
NK, 4TO ero conpo- |,
TUBNEHUE — OKONo
10 kOm. lMNocne 3a- -
MEHbLI ero Ha wuc-
npasHbLIA TOK NO-
TpebneHns nnaH-
LWETHOro KOMMNbIO-
Tepa B BbIKIOYEH- -
HOM COCTOSIHUMA |
cHu3unca ¢ 12 po
0,5 MA. .

Xotenocb Gl |
no6aeuTb, 4TO Ta- .
Kan Metoauka nos- |
BONKET B paae chy-
Yyaee Npou3BOAUTbL
PEMOHT gaxe npuf
OTCYTCTBUM MPUH- .
UMNMUanbHOW CXeMbl |
u 6e3 namepeHus !
napameTpoB Heuc-
NpaBHbIX 3NEMEeH-
TOB, Hanpumep, .
npyv HanU4euK OBYX j
OAMHAKOBbLIX Neyar- |
HbIX NNaT C pasHbl- °
MW HEeWCnpasHOC- |
TAMU, Koraa Tpeby- |
eTtca cobpatb OgHY |
pabouyio nnaty. W |

s

3AKA3AB
MEYATHBIE
MNATbIY HAC,

e

.

T

Bbl MPUOBPETETE:
(¥ KAYECTBO
v| CKOPOCTb

(1 BbICOKYIO
TEXHONOTUIO

Papgvogeranu — nouToi.

ONeKTpoHHLIE MOAyNU, AeTtanu B
Habopax M NOWTY4YHO, pacxogHbie
martepuanbl, UHCTPYMEHTHI.

WHTepHeT-MarasnmH Ons pagvonio-
6utenein! MuHUManbHbI 3aKkas —
50 py6. [ocTaBka NOYTOW NO BCen
Poccuun u CHI.

WMHTepHeT-marasuH ans paguosnio-
butenein — www.ekits.ru

% * *

JONVYd

BECNMPOBOAOHASA NEPEOAYA
3BYKA!
MEPEOATHYUNKMH,
PLL-CUHTE3ATOPLI
www.new-technik.ru

NPUEMHUKW,

* * *

Buiceinaem noytoid paguoHabopbi,
paguoaeTanu.

KaTtanor 6ecnnatHuiit. KoHBepT C
ob6paTHbIM agpecom obasareneH.

E-mail: gsa6363@mail.ru

www.elecom.w500.ru

* * *

Papuopertanu otey. u umn. 9000 Tu-
noB, KHUrK, komnbiotepel, MO. Baw
koHBept. 190013, r. C.-Metepbypr,
a/qa 93, Kucenésoi.

HALLIV MEYATHBIE NNATD!
PABOTAIOT KAK B HEGE,
TAK 1 HA 3EMTTE!

WWW.BRANDNER.EE
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Cuctema oxpaHbl aBTOMOOMUNSA
CO CMNYTHUKOBbLIM CJI€XEHUem
3a KoopAMHaTaMu U nepepaUyen

onoBeuweHui no kaHany GSM
C. MOJ10308B, r. Kpusoii Por, YkpanHa

MosiBnenne Ha pbIHKE OTHOCUTENbHO HEeROpOorux mompynein Ans
noctpoeHns GSM-monemMoB U NPUEMHUKOB CUrHanoB CNnyTHUKOBbIX
HaBuraymoHHeix cucrem FNMMOHACC un GPS noasonsietr co3gaBaTth
CcpaBHUTENBLHO NPOCTbIE U NPy 3TOM obnanaowmne HernJIOXNMn Kaye-
CTBEHHBIMM MOKAa3aTeNsiMu KOHCTPYKUMM, cnocobHbie ¢ 6GonbLuoii
TOYHOCTBIO ONMPEeRenaTs TeKywue KoopamHaTel o6bekTa, Hanpumep
aBToMo6mnsi, U nepegaBaTe UX MO KaHanaMm coToBoO#) cBsi3u. B npen-
naraeMoM YyCTPOHCTBEe UCINOIb30BaHbl roTOBbIE MORYNH, UMeLLne
6orateiii Habop QYHKLUWA U KOHCTPYKTUBHOE MWCMOJSIHEHWe, MO3BO-
Nsoujee BecT MOHTaX 00bIYHBIM NasiIbHUKOM.

ot cucTtema paspabateiBanack ons

L npumeHeHus B asTomobune, Mopupn-
UMpOBaB NPOrpaMmbl UMEIOLLMXCA B HEW
MWKPOKOHTPONNEPOB, JIerko NMpuUcnoco-
6UTb €€ U gNa Apyrvx NPUMEHEHW, Ha-
npuMep, 018 ChexXeHws 3a KPYNHbIMU
nomallHUMKn XKUBoTHeIMKM. Habop npeny-

CMOTPEHHBbIX B HE OXpaHHbIX (YHKUWIA
NEerko U3MEeHNATb, He NOAKN4Yas COOTBETCT-
ByHOLLME OATHMKW W yOanas U3 maska He
Tpebyowmecs onsa ux obenyxnueaHus ane-
MEHTHI, BHOCUTL Kakue-nubo WU3MeHeHus
B NporpammMmy MUKPOKOHTpOANnepa npu
3aTOM He TpebyeTtca. YNpocTMB Takum 06-

pasoM Mask, MM MOXHO MONb30BATLCH,
Hanpumep, Ans Toro, 4Tobbl NOCTOSAHHO
3HaTh, FAE HaxXOAMTCA YLWEOWnA Ha Npo-
rynky pebeHok.

KomnbioTep, K KOTOPOMY NOAKAOYEH
no untepdeiicy Bluetooth 6a3oebiii 610K
CMCTEMBI, YKa3bIBaeT nonoxeHne obbekra
Ha kaptax nporpammbl [yrn [naHeta
3emna unu ceo604HO pacnNpocTPaHaeMon
nporpammbl SASPlanet. BoamoxeH BbIBOA,
uHdOpMaLMM O NoONoXeHnn 06bekTa 1 Ha
COTOBbI TenegoH, B KOTOPOM yCTaHOBNE-
Ha HaBMraLMOHHas NporpamMma, HanpuMep,
Hasuten 3.5.0. B npuHuune, 3a nonoxe-
HuemM 06beKTa MOXHO CNeAUTb C NMOMOLLILIO
noBoro ycTpoicTBa C HaBUrauWoOHHON
nporpammoii, umetowiero Bluetooth.

Cucrema cocTtouT M3 OBYyX GNOKOB:
cOGCTBEHHO Masika, YCTaHOBNEHHOro Ha
KOHTpOnupyemom obwvekte, u 6a3oBoro
6noka. NMocnepgHuin — BenywwiA BO BCEX
pexumax, a Mask — BefoMbli. McnonHss
KOMaHabl Beayulero, oH onpenenser Ko-
opavHaTtel 06bekTa No curHanam Haeura-
LMOHHBIX CNyTHUKOB cuctem MTTOHACC u
GPS v nepepaér ux no kaHany GSM. B pe-
XUMe OxpaHbl Mask Hanpaenser No TOMy
Xe KaHany ronocoebie coobuieHus o Tpe-
BOXHbIX cuTyauusx. TenedoHHbIe HOMepa,
Ha KOTOpble OTCLINAKTCA KOMaHgbl W
nepegaérca uHpopmaumns, AOMKHbI BbiTh
npegsapuTensHo 3anucaxel B SIM-kaprax,
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yCTaHoBneHHbix B GSM-moagemax maska un
6a3oBoro 6noka.

OcHoBHOI pexum Gazosoro 6noka —
NPUEM KOOPOMHAT OT Maska v nanbHen-
was nepegada wux nNo wuHTepdeicy
Bluetooth Ha komnstoTep wnu pgpyroe
YCTPOWCTBO, OTODpaxatoLiee nx Ha kapre.
3BykoBbIE COOBLLEHWUA MOTYT BbITh NPUHA-
Tbl U 0BbINHLIM COTOBbLIM TenedoHom. B
6azoBoM 6noke n B TenedoHe MOXHO
MCNONL30BaTh Kak pasHbie SIM-kapThl,
Tak U OOHY U Ty Xe.

Ansa npuéma curHanos MOHACC/GPS
Mask OCHaWEH aKkTUBHOM aHTEHHOW. C Hel
KoopguHaTtel asTomobuns, o6opynoBaH-
HOr0 MaskoM, ONPenensoTCa Aaxe B Tex
cny4yasx, Koraa OoH cTouT B rapaxe. Ecnu
3T0 He TpebyeTcs, MOXET BbITb NpUMeHe-
Ha W naccueHas aHTeHHa. [na aToro
notpebyeTca MuHMManeHana popaboTka
npuémHuka MOHACC/GSM — ynanexue
U3 Hero ppoccerns, Yepe3 KOTOPbId Ha
aKTUBHYIO aHTEHHY NOAAETCA NUTaHKe.

B maske npeoycmoTpeHO onosHasa-
HMEe HOMepa, C KOTOpPOro Npowu3BeféH
BXOOSALUMIA 3BOHOK, Y4TO MCKIKOYaeT BO3-
MOXHOCTb [O0CTyNna NOCTOPOHHUX NULL K
cucteme. lNMockonbky BCe HOMepa XpaHAT-
cqa B SIM-kaprax, nx MOXHO U3MeHsITb 6e3
BMeLlaTensCTBa B NpoOrpamMmmbl MUKpPO-
KOHTPONNEpoB.

Ecnn cotoBbiM onepatopomM npegy-
CMOTpEeHa BO3MOXHOCTb OTBEYaTb C006-
weHuem SMS 1a USDC-zanpoc o cocrtos-
HUK aBOHEHTCKOro cyérta yCcTaHOB/IEHHOMN
8 maske SIM-kapTei, TO Mask dopMmupyeT
Takoi 3anpoc Mo KOMauae, NocnaHHOoMN

emy ¢ coTtosoro TenedoHa. Nony4eHHyo B
oTBeT MHPOPMaUMI0 OH Nepechinaer B
Buge coobweHus SMS ornpasuTenio
KOMaHgbl.

CocTtosHue aboHeHTCKoro cyéra 6aso-
BOro 6noka MOXHO NPOBEPUTL C NOMO-
L0 KOMNBIOTEPA € 3anyLeHHON Ha HEM
TEPMUHANEHOW NPOrpPaMmMoil U COeaUHEH-
HOro ¢ 6asoebim 6nokom no Bluetooth.
Jns atoro B 6n1okKe NpegycMOTPeH chneum-
anbHbIM pexxum patoThi.

Ecnu npoeepka cocTosHMa cyérta no
USDC-3anpocam HeBO3MOXHa, TO AN
BbINONHEHWA 3TOW npoBepku SIM-kapThl
NPpUAETCA BPEMEHHO nepemewars U3
maska unmn 6asosoro 6n0ka B COTOBLIN
TenedoH.

Mask v 6aszosbiit 6nok nNUTaOTCA OT
aKKyMYnSaTOPOB AR COTOBLIX TenedoHos,
noTpebnan B AeXypHOM pexume Hebonb-
woii Tok. B 6azosom 6noke npepycMoTpe-
Ha MHOMKALUWA COCTOSHUA aKKyMynsiTopa.
3apsXaloT ero ¢ NOMOLLbIO 3apAaHOro
YyCTpOICTBa ANnA COToBOro TenedoHa, npu
3TOM NpenycMoTpeHa MHOMKaUWA 3apag-
KWU. AKKYMYNATOp Maska 3apaxaeTcs oT
6oprceTn aBTOMOBMNA, HO HE UCKMIDYEHa
ero 3apsigka U OT Takoro Xe 3apafgHoro
YCTPOMCTBA, YTO 1 akkymynaTopa 6a3oso-
ro 6noka.

HanaxuBaHue cCUCTEMLI CBOOMUTCH B
OCHOBHOM K 3anucw
HECKONBKMX napamet-

GPS masika Ha HeoBXO4MMYID CKOPOCTb
nepepayv NPUHATON HABUraLMOHHON WH-
¢dopmaumm. 310 Oenaetca C NOMOLULIO
KOMMNblOTEpa 4Yepes3 nocnenoBaTenbHbie
KOMMYHUKAUMOHHbLIE NOPTHI, KOTOPLIMK
obopynoBaHel MOAEMBI U NPUEMHUK. He-
06x0AMMO Takxke 3anucaTtb peyYeBbie Co-
obLleHns, npegHasHa4yeHHbIe ans nepe-
0aqyn MaskoM, B MUKPOCXEMY 3anucu u
BOCNPOU3BEAEHUA PEYU U 3anporpamMmMm-
poBaTbh MWKPOKOHTPONNEpL Maska u
6azoeoro 6noka.

PaccMmoTpeHue cxeM U KOHCTPYKUMU
y3n0B 1 BNOKOB CUCTEMbI Ha4HEM ¢ GSM-
Moaema, KOTOpPbIA WMCNONbL3YeTcs Kak B
Masike, Tak M B 6aszosom BGnoke. Cxema
Mmoaema maobpaxeHa Ha puc. 1. Mpu
paboTe c cocTaBnAnLLMM OCHOBY MOdemMa
mogynem SIMI900D (U1) HeoBxooumo B
COOTBETCTBUU C PYKOBOLCTBOM MO €ro
akcnayataumu cobnioparte HEeCKONbKO
nNpocTbix TpeGoBaHuiA:

— 0,0 NOABNEHUS BLICOKOIO YPOBHA HA-
npskeHns Ha Bbixope STATUS (BbiB. 5)
HEeNb3A AONYCKaTh HaNWM4YMsA HaNPAXeHUs
Ha Bxopax moayns. 91o obecneumBaer
y3en Ha TpaHaucTopax VT4 nVT12.2;

— Hanps>keHWe Ha BXoaax Mopyns He

Puc. 2
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[OMXHO npeBbiwarte 2,8 B. 310 obec-
MNeynBaloT napannencHblii ctabunusarop
HanpsxeHua DA1, Tpanawuctop VT2.1,
avnoaet VD1, VD5;

— BBLIKJIO4ATb M BK/IOYaTE MOAYNb He-
ob6xoaumo noaxknyeHnem exoaa PWRKEY
(ebiB. 12) mogyna k obuemy nposoay Ha
BpemMs Gonee 4em 1 ¢, 4TO Aenaert TpaH-
aucTtop VT1. OpHako Bcnepg 3a 310l peko-
MeHgauueil B pykoBOACTBE NpUBEOEHO
onucaHue paboTbl MOOYNA NPU CHUXXEHUKU
HanpsxeHua nutaHua. Mpu HanpsXxeHun
meHee 3,2 B oH aBTOMaru4ecku BuIK/IIo4a-
erca. [na MCKNIOYEeHUR NOBPEXOEeHUR
MOLYNA NPY PE3KOM OTKIIOHEHUMN aKKyMYy-
NATOPa BHELUHWUM BbIKNIOYaTEeNeM KOHOEH-
catopul C3 1 C4 B uenu ero nuraHus
UMEIOT CyMMapHyo émkocTb 300 mkd.
HakonneHHoro B HUX 3apsga A0CTaTo4yHO
ONs NPaBUNBHOrO BLINOMHEHWMA MOAYNEeM
npouenypbl BLIKNIOYEHUSA,

— Kk Bxogy VRTC (BbiB. 15) Heo6xoau-
MO NOQKMK4YaThL MOHMCTOP (MCNONbL30Ba-
Hbl HallQeHHbIe B CTapbiX COTOBLIX Tene-
doHax);

— BbIBOABI 4nA nogkntoyeHus SIM-kap-
Thl HE MWMEIT BCTPOEHHOW 3almThl,
noaTomy HeoBxoaMma yCTaHOBKa BHELU-
HUX CTabMNUTPOHOB Ha HanpsxeHue 5 B
WK 3alMTHBIX auoaoe. B gaHHOM cnyvae
aTo auoas VD2—VD4, VD6—VDS.

Mepembiika S1 cnyxut ons Beibopa
BapuaHTa NoaxkNioYeHa BHELLHEro CBeTo-
avoga — wvHAMKaTtopa pexuma paboThl
moayns. Korga oHa HaxoguTca B Nonoxe-
Hum 1-2, c BeiBogOM "Mopem"” coeguHRAIT
Karof ceetoauoga, a ero aHog — C nio-
com nutanus. Mpu atomM TpanaucTop VT6
1 peaucTtopbl R18—R20 He ncnone3yloTcA
1 yCTaHaBAMBATL UX HA NNaTy MOAEMa HeT
HeobxogumocTu. Takoe nogknwYeHue
ceBeToauoaa Mcnonb3oBaHo B HasoeBom
6noke. B sBapuaHTe 0ns maska NepemMbiHky
YCTaHaBNUBAIOT B nonoxeHwe 2-3, aHop,
cBeTooMoOa COEeAUHRAIT C  BbIBOAOM

"Mogem", a katog — ¢ 06LMM NPOBOAOM.
Noruvka paboTtsl MHAWKaTopa B 06oux cny-
4Yaax oAnHaKoBa.

KHonka SB1 npepgHasHaveHa ona pyy-
HOrO BK/IKOHEHUS W BBIKMIOYEHUS MOopeMa.
Y1066 BEINONHWTL NOGYI0 M3 3TUX Onepa-
umia, HeobxoauMo HaxaTtb ee Ha 1...2 c,
KOHTPONMPYA NPOLECC BLIKIOYEHUA MK
BK/IIOYEHMA MO COCTORHWIO CBEToAMoAa,
NOAKMOYEHHOrO K NuHuK "Mogem™.

YepTéx nevaTHbix NPOBOAHWKOB NNaThbi
ModemMa nokasaH Ha pMc. 2, a pacnono-
XeHue geTtaneil Ha Heil — Ha puc. 3. B
nepexofHbLIe OTBEPCTUS, KOTOPLIE noka-
3aHbl 3aNMTbiMM, CNegyeT BCTaBUTb U NPO-
nNasaTbe C ABYX CTOPOH OTPE3KW NYXEHOro
npoBoaa.

Mepemeiiky S1 dopMUpylOT coeguHe-
HMEeM NeyaTHOro NPoBOAHUKA, MAYLLErOo K
BEpPXHEMY Mo YepTexy BeiBOAY pesucTopa
R23 c konnektopom TpaHaucTtopa VT5
(nonoxenue 1-2) unu Tpanauctopa VT6
(nonoxexHwne 2-3). MNepepn yCTaHOBKOW Ha
neyarHyo nnaty moayna SIM900D xena-
TEeNbHO HaHeCcTW Ha npefHa3Ha4YeHHble
OS5 HErO KOHTAKTHbIE NAOLLAaAKKM HEMHOIO
nasnbHO nacTel (A nonbayiock BST-506)
v NporpeTs nacTy ¢eHoM Ao MoMeHTa 06-
NYXMUBAHUS NAOWAN0K. 3Ta HEXUTPas NoA-
roToBKa 3HaA4YUTENLHO 06nerYyuT namnky.
Ecnu Takas BO3MOXHOCTb OTCYTCTBYET,
MOXHO nasTb M O6bi4HBIM cnocobom —
naanbHUKOM C TOHKUM xanom. [epepg
nakoih Ha GOKOBblE KOHTakTbl MOAOYNA
SIMS00D ¢ nomowbid UMbl HYXHO
HaHecTu kaneneku ¢nioca (A NPUMEHsIo
F-2000), 6e3 Hero 3T KOHTakTbl NasTb
3aTpyaHUTENBHO.

Peauctopbi R15 M R17 — C1-4-0,125Br,
octansHeie — P1-12 Tunopaamepa 1206.
OkcupHble koHaeHcaTtopsl — TECAP, ke-
pamuueckne — GRM32 X7R. YcTponcTeo
He KPWUTWMYHO K BbIBOPY HOMWHANOB ane-
MEHTOB, 3a WCKJIIOYEHUEM PEe3NCTOpPOB
R14, R15, R17 B y3ne ctabunusauum

A1 GSM-mogem

HanpskeHun 2,8 B. Pe3ancTopbl U KOHOEH-
caTtopbl MOXHO NPUMEHATb NPaKTUYECKW
nobeie, nogxoaswue No pasmepam. 310
Xe OTHOCUTCSH K BUNONAPHBIM TPAH3UCTO-
pam.

HyXHble OKCWMOHbIE KOHOEHCaTOpbi
MOXHO HaWTU B CTapbix MOBUIBHBIX Tene-
¢doHax, TaMm XEe MMEIOTCR MOHWCTOPbLI U
avoasl ¢ Gapbepom LoTku BAT20J. 3tn
avoabl MOryT ObiTb 3aMeHeHbl OpyruMu C
ManbiM NageHuemM HanpsXXeHus B NPAMOM
HanpaeneHuu. Hennoxo paboTtatoTt repma-
Huesble anoasl 426 v nopobHoie.

C6opky noneBbiXx TPaH3UCTOPOB
IRF7343 MOXHO 3aMeHWTb OBYMS OT-
NenbHbIMU NOMEBbLIMKM TPaH3UCTOPaMKn C
COOTBETCTBYIOWUM TUNOM NPOBOAUMOC-
TK kaHana. EauHcteeHHoe Tpe6GoBaHue K
HUM — MOPOroBOE Hanps>XeHue OONXHO
HaxoguTbes B Nnpepenax 1,5...2 B.

KHonka SB1 — BeIkn4YaTenb NUTaHus
ot mobuneHoro TenegoHa "Nokia". Odep-
xarenb SIM-kaptel 5190006-008-R xena-
TeNbHO YCTAHOBUTE UMEHHO Tako, UHaue
npuagTca Nnepeaensisarb nNnarty.

AHTEeHHy AP22B coepuHsAIlOT C moay-
nem SIM900D kabenem-nepexoaHMKOM
ADA-000-115. 3pgecb MOXHO NPUMEHUTL
aHTEeHHY W ApPYroro Tuna, NnpeaHa3Ha4yeH-
HYIO ONA COTOBOIA CBA3U.

LXeMa M KOHCTPYKUWMSA 0a30B0T0 ONOKa

Cxema 6a3zoBoro 6noka wnaobpaxeHa
Ha puc. 4. OH paboraeT no nporpamme,
3anncaHHO B NaMATU MUKPOKOHTpOne-
pa DD1. Haxatue Ha kHonky SB1 B pexyp-
HOM pexume nogknoyaet nuiuu RXD m
TXD GSM-mopema K COOTBETCTBYIOLLUM
nuHuam mopyns Bluetooth U1. B pesynb-
TaTe MOAEMOM MOXHO YNpaBnsiTe U3 Tep-
MWHANbLHOW NPOrpamMmebl, 3anyLieHHO Ha
KOMNbIOTEPE, CBA3aHHOM ¢ Ha3oBbiMm 6no-
KOM no kaHany Bluetooth. Korpa 6a3oBbiii
6nok paGoTtaer B pexume nepega4qu
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vHdOopmMaLmKn OT Masika B KOMNbIOTEpP, 3Ta
K€ KHOMKa CNY>XUT ANA BBIXOAA U3 pexuma
6e3 BBIKIIOYEHUA NPUEMHMKA CUrHanos
MOHACC/GPS & masike.

MNpw HaxxaTum Ha kHonky SB2 B gexyp-
HOM peXuMe BbINONHAETCA BXOL B PEXUM
nepenayn nHdbopmauum, B KOTOPOM 3Ta
KHOMKa CNY>XUT ANA BbiXO4A U3 pexuma C
BbiKNoyeHnem npuémHuka [NTOHACC/
GPS.

HaxaTtmnem Ha kHonky SB3 oTBeyvaloT Ha
BXOAALLMIA 3BOHOK M 3anpalunealoT nepe-
nady maskom uHpOopMauMM O TeKyLLEM
cocTosiHun obbekTa. OHa Xe CnyxuT ons
oTOOA Nocne ceaHca CBA3WU. YuTuTe, 4To
nporpamma MukpokoHTponnepa DD1 He
obHapyxuBaeT 0160 CO CTOPOHBLI Masika,
rno3TOMY ero rno OKOHYaHWKU ceaHca CBA3U
HYXHO 06a3aTenbHO [aTb BPY4YHylo. B
npoTueHom cnyvae GSM-mogem npekpa-
TUT COefUWHEeHMEe, a MWKPOKOHTponnep
DD1 moxeT ocTatbCa B HEONpeaen&éHHOM
COCTOSIHUW.

Kaxpoe Haxatne Ha KHOMKW COMNpO-
BOX/AAETCA 3BYKOBLIM CUMIHANOM M3ny4a-
Tens HA1. Heob6xooumo umeTs B BUAY, HTO
ON19 SBKOHOMMWM 3HepruM akkymynsaropa G1
B AEXYPHOM pexumMe MUKPOKOHTponnep
DD1 60NbLUYIO 4aCTb BPEMEHW HAXOOUTCS
B COCTOSIHMM "cHA", "Npobyxaasack” Kax-
Able 2 ¢ pna onpoca KHONOK KM KOHTpOns
Hanps>KeHWs akkymynsaTopa. Ecnu HaxaTs
Ha KHOMKY BO BPeMs "CHa" MUKPOKOHTPON-
nepa unu BeINONHEHUS UM 334a4U, He CBS-
3aHHOW C ONPOCOM KHOMOK, KOMaHaa
MOXeT ObiTh NponyweHa. MoaTomy Haxa-
TOA KHONKY HEOOXOAMMO yaepXuBaTb A0

nony4eHua NOATBEPXAaloLLero 3ByKOBoro
CuUrHana v ToNbKo Nocne 3Toro OTNYCTUTh.

SA1 — BbIKNOYaTENb NUTaHWA Gnoka.
3amkHye Beiknobatens SA2, nepeknio-
4alT CUCTEMY B PEXWM OXpaHbl, 4TO
obecne4vBaeTt, B 4YaCTHOCTH, MOMNy4YeHue
ronocosbix coobeHunin ot maska. Kpome
TOro, C NOMOLULIO TpaH3ucTopa VT2 u
unanyyarens 3syka HA1 nposeyunt curHan
BLI30BA B CNy4ae TPEBOXHOW CUTyauuu.
Buiknioyatenem SA3 BkNONAlOT MOAYNb
U1 pnsa npoeepku ero paGortocnocobHo-
CTW, OTNagkv CoefuMHEeHWUA C TepPMUHANb-
HbIM YCTPOMCTBOM (KOMMNBIOTEPOM).

AuHamunyeckan ronoeka BA1 cnyxur
Ans NPOCNYLUMBAHWMA FONOCOBLIX coobLLe-
HUi OT maska. Nanyyatens 3eyka HA1 no-
DAET curHanbl HaxaTus KHOMOK, MH$Op-
MUPYET O BXOASALLMX 3BOHKAX.

CeeTtognopn HL1 npu paspsaake akkymy-
naropa G1 po 80 % ero EMKOCTK Ha4YMHa-
eT KpaTKOBPEMEHHO BCNbIXWBaTb, NMpU
paspsoke oo 40 % nanyyarens HA1 noga-
€T 3ByKoBO#M curHan. Bo spems uaywiein
3apagkn akkymynatopa ceetogvon HL1
KPaTKOBPEMEHHO BCMbIXMBaeT, No eé
OKOHYaHUW CBETUT HENPEepLIBHO OO0 OT-
KNIOYeHUA 3apagHOro ycTpoilcTea OT
paswéma XS1 mnu ot cetu.

B cootBercTBMM C WHCTpyYKUMER K
vcnonb3yemomy B GSM-moneme moaynio
SIMS00D akkymynsatop G1 ponxeH 6biT
NUTUEBO-UOHHBIM. Mo nHbopmauum, Han-
OeHHo B iHTepHeTe, Takoii akkyMynaTop
ONTUMAnNLHO XPaHUTb Pa3PAXEHHLIM He
6onee 4yem 0o 70 % émkocTtu. Mcxoos ua

Puc. 5

Ceetogunon HL2 skniouyaercs, nopg-
TBEPXAan yCTaHOBNEHWE CBA3U B PEXMMEe
nepepaqy AaHHbLIX U B PEXUME ynpasne-
HUA MogeMom Yepe3 moayns Bluetooth.
Ceetogmopn HL3 curHanuaupyer o co-
CTOSIHUM CBR3U MOLEeMa C COTOBOIA CeThio,
a HL4 — o cocTtoaHumn mogyns Bluetooth.

MynsTunnekcop 74HC4052D (DD2)
nepexnoyaeT nuHuu RXD n TXD mogema B
Tpebyemom HanpasieHun B 3aBUCMMOCTU
OT COCTOsHMA BXOOoB A 1 B:

A=0, B=0 — mopoeM COeauHEH C MMK-
pokoHTponnepom DD1, kotopwlit um
ynpaenser;

A=1, B=0 — undopmauma, npuHaTas
MOOEMOM, NOoCTynaeT B  MOAyfb
Bluetooth.

A=0, B=1 — mMopem ynpaenserca ot
moayna Bluetooth (ato pexum B ocHoe-
HOM OTNadO4HLIN, OH TaKXKe HYXeH Ona
nonyyeHus gaxvHbix USSD). B atom pexun-
Me ynobHo paboTaTb HEeNOCPeaCTBEHHO C
GSM-mogemom 13 noboin 3anywieHHon
Ha KOMNbIOTEPE TEPMUHANBHOW NPorpam-
Mbl, MHe 6onblue HpaBWUTCA nporpamma
COM Port Toolkit 3.9.

Kopotko o mopyne HC-07. B npocreit-
wem cny4ae OH npeacrtaenser coboii
mocT Bluetooth—RS-232 — dakrtuyeckn
paguoyanuHutens COM-noprta. Bcé
O4eHb MPOCTO W NEerko UHTEerpupyeTcs B
cucTemel, pabotawwme no uHTepdeicy
RS-232.

B npopaxe MOXHO HalTM MHOro no-
nobHLIX MOAyNe noa HassaHuamMu HC-04,
HC-05, BC04, BCO5, BC06, RF-BT0417C,

3TOro, U BblbpaHbl PeXUMBbI MHAMKALMMN, BT0417 wu pspoom ppyrux. Bce oHM
|
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noctpoeHsl Ha 6Ga3ze KoHTpOnnepa
BC417143B. 370 peleHue Ha3LIBAETCA
BlueCore4, Bce MOaynu Ha ero OCHOBe CO-
oTeercTBytoT npotokony Bluetooth 2.0 m
[axe BHeLlHe 04eHb CXoxu. Mx pasmepbl —
27x13 MM, NUTAIOTCA OHU HaNpPsXeHuem
3,3 B, noTpebnsaoT B NpoLecce yCTaHOB-
KU coeouHeHus Tok 00 30 MA, KOTOpbIi
CHuxaeTcAa 0o 12 MA npu ycTOWYMBOW
cBa3u. CKOPOCTbL BCTPOEHHOrO B HWUX NO-
cneposaTeNsLHOro NopTa ycraHaenveaeT-
cA AT-komaHpoamwy U3 CTaHaapTHoOro psaga
1200—115200 bon (no ymon4YyaHuio —
9600 Boa, BoceMb WHGOPMaLMOHHBLIX
paspspos 6e3 KOHTPONA YETHOCTU U OAUH
CTOMOBLIN).

B pexume mMocta Moayne HC-07 He
MoxeT BbiTb MHMUMATOpOM COeauHEeHUs
(senywwium), a MoxXeT BbiTh TONLKO BEAO-
MbiM. MoCKoNbKY CKOpPOCTL NepeaaYn uH-
¢dopmaumu B KaHane COTOBOW CBA3U paBHa
9600 Bopn, W3MeHsTbL Kakue-nubo Ha-
CTPOWKM MOAYNA HEeT HeobxoaMMOCTH.
UnaukaTop pexuma ero pabotel (CBETO-
ouon, HL4) npu oTCyTCTBUM CBS3W NO
paguokaHany 4acto Muraert, a korpa
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coefuHEeHWe YCTaHOBNEHO, CBETUT Henpe-
PbIBHO.

B 6aszosom 6Gnoke ABe nevarHbie nna-
Tbl — OCHOBHAs M PacCMOTPEHHas Bbllle
nnata GSM-mopema. lMNMeyaTHble NPOBOA-
HWKW Ha OCHOBHOW nnate 6noka NnokasaHbi
Ha pMc. 5, a pacnonoxeHue aetanei Ha
Heli — Ha puc. 6. MepexogHblie oTBepc-
TUS, B KOTOPLIE HY)XHO BCTaBUTL 1 Npona-
ATb C [IBYX CTOPOH OTPEe3Ku Hen3onuMpo-
BaHHOrO NPOBOAA WMNW BLIBOALI AeTanei,
nokKasaHbl 3aNUTEIMU.

OnemeHTHana 6aza — Ta Xxe, YTO U B MO-
peme. MukpokoHTtponnep DD1 ycraHoB-
NeH B naHens ansa ygobcTea nporpammu-
poBeaHua U HanaxueaHus. BuiBoabl pesunc-
Topos R1, R3, R8 (C1-4-0,125 Br) npu-
nasHbl HEeNOCPEACTBEHHO K KOHTAKTHbIM
nnowaaxkam 6e3 CBepneHus OTBepCTHiA B
nnare. JuHamuyeckaa ronoska BA1 — ot
Mo6unbHoro Tenedona "Nokia-3410", HO
MOXeT ObiTb M APYroi C CONPOTUBAEHMEM
3ByKOBOW KaTywwkn 32 Om. OHa ycTaHoBne-
Ha HenocpeacTBeHHO Ha kopnyce 6noka.

KHonku SB1—SB3 — TS-A1PS-130.
Buikniodatenu SA2 u SA3 — cnapeHHbii

\' 4"‘ e U.\-’-.U.?.‘.

PV

DIP-nepeknioyatens BAM1-2. Uanyya-
Tenb 3syka HA1 — 6e3 BCTPOEHHOrO reHe-
paTopa, Takoi MOXHO HaiTu B CTapbix
MOBUNBHLIX TenedoHax, NPUHTEepPHbLIX Nna-

TaxwuTnn

Bnok cobpaH B N1acTMacCoBOM KOpMy-
ce pasmepamu 165x65x20 mm. [lnaty
ycTaHaBnueailoT B kopnyc 6noka Tak,
4yT106bl KHOMKW 1 CBETOANOALI HAX0AUNUCH
Ha NWLEBOI CTOpoHe kopnyca. Bupa Ha
MOHTaX 610Ka NPU CHATOM HUXKHER KPbil-

Ke NnokasaH Ha pMc. 7.

Buikniouatens SA1 gonxeH GbiTb pac-
cunTaH Ha TOK He MeHee 2 A (NpUMEeHEH
[BWKKOBLIN nepekntodarens KBB70-2P2W).
OH yCcTaHOBNEH HENOCPEACTBEHHO Ha KOP-
nyce 6noka. Pazbém XS1 ana noaknioHeHns
3apsiAHOro YCTpoicTBa OT MOBUNLHOro

TenedoHa TOXe YCTaHOBNEH Ha Koprnyce.

Akxymynsarop G1 — BP-6M paamepamu

40x40 mm ot cotosoro Tenedgona "Nokia”™

3apagHoe YCTPOWMCTBO ANA HEero AO/KHO
UMeTb CTabunnanMposaHHOE BbIXOAHOE Ha-

nps>keHue He 6onee 6 B.

(Mpogomxenne cnegyer)

Mopaynu 1 Habopni ot Ekits:

— BcTparBaembiii Mg poBoin TepMO-
| metp EK-STHO014 C BbIHOCHbIM AaT4U-
koM. Lleeta wHaukaTopa: 6enbid —
540 py6., rony6oii — 515 pyb., x&énTbiii —
475 py6., 3enéHblit U KpacHbll —
. 462 pyb.

! — Perynupyemblii UMNYNbCHBLIA CTa-

| 6GunuaaTtop Hanpsxeuus 1.2-37V, 3A

EK-SCV0023-ADJ-3A — 459 py6.

, — Uundposoii BONLTMETP + amnep-
meTp noctosiHHoro Toka EK-SVALO013
oo 100 B, no 10 A: 6e3 noOACBETKM,
nosutue — 626 py6., 6enaa noaceeTka,

. Heratue — 810 py6., 6enas noaceeTka,

' noautme — 830 pyb.

_ — Lindposoit BCTpauBaemelil TepMO-
ctat EK-STH0024 c BbIHOCHbLIM AaTt-

| yukom. Llgera mMHAOMKaTopa: XEnTbldA —

. 668 py6., rony6oit — 743 py6., kpac-

| Hbllh — 683 pyb., 6enbiii — 765 pyb.

‘ — Habop 3NeKTPONUTUYECKUX KOH-

nedcartopos, 12 HOMWHaNOB, BCEro

. 108 wt. EK-C/ELECTR — 560 py6.

— Habop BLIBOOHBIX KepamMu4eckKux
| KOHOeHcaTopog, 40 HomuHanos (ot 1 pF

po 0,1 mF), kaxporo no 20 wt., BCEro
800 wr. EK-C_RADIAL — 510 py6.

— Ha6op peauctopos: 171 HomuHan,
kaxaoro no 20 pesuctopos EK-R20 —
1400 py6.

— FCLG-meter — yHuBEpCanbHbIiA
M3MEepUTENb HacTOThl, EMKOCTH, WHAYK-
TUBHOCTU W HaMNpskKeHus (N0 MoTuMBam
cgham.ru), cobpaHHas nnata ¢ MHOuKa-
Topom U Kopnycom — 2550 py6.

— WMameputens EMKOCTM 1 NOCNeno-
BATENLHONO 3KEUBANIEHTHOrO CONPOTUB-
NEeHWA BNEeKTPONUTUYECKUX KOHOEH-
catopos C/ESR-meter — 1140 py6.

— SC Analyzer 2005 — 890 py6.

BecnaeyHble MakeTHble naatbl B
LUMPOKOM AaCCOPTUMEHTE U Nepembiyi-
KM K HUM.

A Takxe:

— EK-R0603/170 — Ha6op 4WM
peaucTopoB (eauHuubl OM — eanHULbI
MOwm), Tunopasmep 0603, 170 HOMUHA-
noe no 24,25 wr. — 950 py6.

— Habop 4YMMN pesuctopoe, TUNO-
pasmep 1206 EK-R1206/168 —
950 py6.

Oyt oy
Ty

mep 0805 EK-R0805/169 — 820 py6.

— XWUT! Ha6op netaneit ALX007 ons
c6bopku Tepmoctata Ha DS18B20 wu
ATmega 8 — 640 py6.

— n?orpamma-mp PIC-koHTpOnne-
pos u |
850 pyb6.

— XWUT! Habop "Yactoromep
10 My — 250 MW" — 650 py6.

— Uundporan wikana TpaHcusepa —
850 pyb6. =

3BOHUTE! 3AKA3bIBAWUTE! Mo
fecnnarHOMY MEXAyropoaHemMy Ho-

— Ha6op 4YMI peaucTopos, TMNopas-

C (lIC) EEPROM EXTRA-PIC — |

mepy 8-800-200-09-34 ¢ 9-30 po |

18-00 MSK, no e-mail: zakaz@dessy.ru
wnu Ha cainte www.dessy.ru

Bynete B Mockee — 3axogure!
Bcergpa B Hanuuuu Becb (a 370

cebilie 650 HAaMMEHOBaHMI) CnekTp |

Habopos "Macrep KWUT", Ekits wu
KitLab. Mel xgém Bac no appecy:
r. Mockea, yn. Bonbwas lNourosasn

(exop ¢ PyBuoeckoii HaGepexHoi), |

n. 34, crp. 6,
CT. meTpo "3nexkTposaBoackan”.

odpuc 22. Psgom |



BuGpoxon c aeTomaTuue.

" (Dupmeﬂuuﬁ“ WK camMofenbHLli
subpoxop (O. Mamuyes. Bubpo-
xon. — Papwo, 2013, Ne 6, c. 49) MoxHO
cHabaunTe noaceeTKol (Mnu ¢apoii), YTo
nenaet urpy C Hum
6onee WHTEpPECcHOIA.
HopaboTtka cesoauT-
CA K YCTaHOBKE Ha
Bubpoxoa nosbilLa-
ouwero npeobpaszo-
BaTtena Hanpsxe-
HUS, KOTOPLIA NUTa-
eT cBeToguon W
ynpasnseTca Qpnar-
YMKOM OCBELUEHHO-
ctu. MNpu BHewWwHem
OCBEeLleHUn CBEeTO-
O1Oo[, HE CBETUT, a B
TEMHOTE OBUXEHUe
Bubpoxopa 0603Ha-
4YaeTrcs CBETOBbIM NAT-
Hom 6enoro wnu n6oro Apyroro useTa.

Puc. 2

Puc. 1

Mpy ucnonb3oBaHuW NOAUroHa (MrpoBo-
ro nons) ¢ NPO3payHLIMKU NPEnATCTBUA-
MU M CBETNBIM NOKPLITUEM, & TaKxXe
HEeCKOoNbkuMx BMOPOXOOOB C pasHoLUBeT-
HEIMW CBETOAMOAEMU MOXHO MONY4YUTb
3abaBHOe WUrpoBOE “cBETONpeacTaene-
Hue".

Cxema npeobpaszoBarens HanpsKeHUs
npeacraeneHa Ha puc. 1. Ha TpaHaucTo-
pe VT2 cobpaH aBToreHepatop, ¢oTO-

NOACBETKOW

A. MAMUYEB, n. LLlatanoso CmoneHckori o61.

TpaHaucTop VT1 eoinonHaeT QyHKUMK
¢otoparivka. Ecnu doTtoTpaHsucTop

OCBelEH, ero CONPOTUBNIEHME Mano M
TpaHaucTop VT2 3akpbiT — aBTOreHepa-

TOp He paboTaeT U CBETOANOA HE FOpUT.
MNpwu 3aTeHeHun ¢oOTOTPaAH3UCTOpPa ero
COMNpPOTUBNEHWE YBENWYUBAETCA M Ha4u-
HaeTt paboraTtk aBToreHepaTtop. MMnynb-
Chbl HANPAXEHWUA, BOZHUKAIOLLUE B MOMEHT
3akpbiBaHua TpaH3aucTopa VT2, nocry-
naloT Ha CBETOAMOA U OH HaYMHaeT cee-
TUTb.

MpumeHeHbl pesucTopsl C2-23, MIIT,
TpaHauctop KT315B MOXHO 3amMeHuUTb

B8

nobeim 13 cepun KT3102. doTtorpaH-
3UCTOP "U3bAT" U3 AMCKOBOAA MMOKUX AnC-
koB. CBETOAMOL, — NOBLILEHHOW APKOCTH
nmo6oro useTa ceedeHus. TpaHchopma- -
TOp HAMOTaH BOBOE CNo-
XEHHBIM  MPOBOAOM
nano,3 (20 eutkos)
Ha KONMbLEBOM MarHu-
Tonposoge u3 deppu-
Ta MPOHULAEMOCTbIO
1000...2000 ¢ BHew-
HUM auameTpom 7,
BHYTPEHHUM 5,5 1 ToNn-
wWuHON 4 MM (MOXHO
NPUMEHUTb ABa CNO-
XEHHbIX MarHuTonpo-
BOLA). DNEeMEHTbI MOH-

TUPYIOT HaBeCHbIM
MOHTAaXOM, CKpennss
WX [Opyr c gpyrom

kneem (pmc. 2). K "dpup-
MEeHHOMY" BMUOpOXOAY 3NemeHTbl npu-
KNeMBaoT C NPUMEHEHUEM NNacTUKOBOM
waiibi. Mpoeoaa NUTaHUA BLIBOAAT Yepes
oTeepcTus B "6piowke” BuBpoxoaa.

Or pegakuymn. Buneoponvk, WnnocTpm-
PYIOLmMiA paboTy UrpyLUIKK, HAXOAMTCS N0 aape-
cy ftp://ftp.radio.ru/pub/2014,/04/vibr.zip
Ha Hawem FTP-cepsepe.

BHUMAHMIO
paanokpyxkos,
CTYyAMiA eTCKOro Teop4Yecrsa,
TeXHUYeCcKux kpyxxose, 6ubnuorex!

3A0 "Xypsan "Paguo” moxer GecnnarHo nepeaaTtbh XypHansi

"Paguo” npownsix ner seinycka (2008—2011 rr.). B peaakuuu xom-
NNeKTbl XypHanoe "Paguo” MOXHO nonyuyuts no odpuunanbHoOMy
NUCbMY OT OpraHn3auuu, NnpegsapuTenbHo cAenas 3akas no renedoHy
(495) 608-81-79 unu no anexkTpoHHoh noute sale@radio.ru.
CToMMOCTL NepechiNiku NO NouYTe YeThipéX roAOoBbIX KOMMAEKTOB |
XypHanoe 3a 2008—2011 rr. Ana opraHM3auuii, HAXOARIMUXCH B
Apyrux ropoaax Poccuu, — 1000 py6. :
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UckaTenb CKpbITON
3NEeKTPoOnpoBOAKU HA OCHOBE
ra3SoOHHOro ceBeTuJsibHUKa

U. HEYHAEB, r. Mockea

. "HeueneeoM" WMCNONbL30BaHMKU ra-

" 30HHBLIX CBETUNBHUKOB 1M NPUMEHSe-
MbIX B HUX anemeHTax yxxe bblno paccka-
3aHo B xypHane "Paguo” [1—3]. Ecnu B
HUX ycTaHOBNeH npeobpasoBaTenb Ha-
npsxxeHus Ha mukpocxeme YX8018, koto-
pbill, Kak U aKKyMynsTop, U OCBETUTENb-
HbilA CBETOAMOA, UCNPABEH, HO BbilLNa M3
CcTpoA conHeyHas 6Gartapes, Takon
CBETU/IbHUK MOXHO MCMNONb30BaTb
ONA W3roTOBNEHWUS PAasfIMYHbIX He-
CNOXHbIX MHOMKATOPOB M CUrHanuaa-
TopoB. KoHewHo, nopoonpér v non-
HOCTLH) MCNPAaBHbIA CBETUNLbHUK, a
npu HeoBXoauMMOCTH  CONHEYHYIO
Barapelo M3 Hero MOXHO yoanuTe U
NPUMEHUTb B APYrvX YCTPONCTBax.

Paccmotpum, kak cgenartb, Ha-
npuMep, UCKaTesb CKPLITON NPOBOAKM
1“3 manorabapuTHOro rasoHHOro cee-
TUNBHUKA TOproBoii mapku Wolta Solar.
OH cobpaH B KOpnyce uunuHapuye-
ckoii hopmel guameTpom 45 u BhICO-
TOi 28 MMm. B HEM npUMeEHeHbl npe-
obpasoearenb HanNpPsXXeHWs Ha yka-
3aHHOM Bbilwe mukpocxeme, Ni-Cd akkymy-
narop Tunopasmepa 2/3 AAA EMKOCTLIO
300 mA-. ConHeyHan BaTtapesn pasmMeLleHa
B cneumansHOM yrmybneHum Ha kopnyce,
aKKyMynaTop — B [epxartesne, 0CTabHbie
3NeMeHTbLl — Ha NeYvyaTHoi nnare.

Cxema mckatensi CKpbITOii NPOBOAKU
nokasaHa Ha pmc. 1. OYHKUMIO YYBCTBU-
TENBEHOrO 3NIeMeHTa B HEM BLINONHAET
nonesoi TpaHaucTtop. OnucaHua aHano-
rM4HBIX YCTPOWCTB npuBeneHsl B [4—6]. B
HaweM crny4ae NpUMEHEH NONeBo TpaH-
3aucTop ¢ p-n nepexopom. MogpobHoe
onucaHue NpuHumna paboTsl Takoro ucka-
Tena npueeneHo B [4]. Ona ynpasneHus
pabotoit mukpocxemsl YX8018 ucnonb-
30BaH eé exop CE (sbiBog 3). Mopasan Ha
HEro COOTBETCTBYIOLLEE HanpsXeHue,
MOXHO BK/IOYaTL M BLIKNIOHaTL Npeobpa-
30Barenb HanpspkeHus. UcnbiraHns noka-
3anu, 4TO NPU OTCYTCTBUM NOAKIOHEHHLIX
3NMEeMEHTOB HA 3TOM BLIBOAE NPUCYTCTBYET
NMIOCOBOE HanpsXeHue nuraHua. 370
CBMOETENbCTBYET O TOM, HTO BHYTPU MUK-
POCXEMbI MeX Ay BeiBOaaMmn 3 1 4 ycTaHoB-
neH pesucTop. HanpsxeHue, Npy KOTOPOM
NPOUCXOOAT BKJIOYEHWE W BLIK/IOYEHUe
npeobpasosartens, npumepHo pasHo 80 %
OT HanpsxxeHua nutaHua. Kpome Toro,
Mexay BuiBogamu 3 1 2 NogkMoYeH anoa
(katogom k BbiBOAY 3). B cBeTtunebHuke
MMEHHO Yepes aToT AMOoA U 3apsaXkaeTcs OT
COnHe4HoW BaTapen akKyMynaTop.

Ecnu coepunute Bxon CE ¢ mMuHycoBoOit
NMHWE NUTaHUA Yepe3 Pes3ucTop Conpo-

TUBNEHWEM HECKONBLKO KWMooM, npeobpa-
30Bartenb HanpskeHWA OyneT BbIKMOHEH U
ceetoguon EL1 noraweH. YBenuyeHwe
CONpPOTMBNEHUA 3TOro pesucTopa [no
HECKONbKUX COTEH KUOOM NpUBenET K 3a-
nycky npeobpa3sosarens, a ceetogvop EL1
cTaHeT cBeTUTb. MCnbiTaHMA HECKONbKKUX
3K3eMnNNApoE MuKpocxembl YX8018 noka-

=

DA1YX8018
DC| L

o] el
Vdd

VT
KM303B |

Puc. 1

m
.

4
CE Gmll

@
&

3anu, 4TO "NOpPOroBoe” ConpoTUBIEHUE —
okono 100 kOm. Kanan nonesoro TpaHau-
ctopa VT1 BeinOnHSeT (pyHKUMIO NepemMeH-
HOro peaucrtopa. Ha 3HauuTensHoMm pac-
CTOAHMW OT 3NEeKTPONPOBOAKW BAMAHWE
CETEeBOro HanpsiXXeHws Ha 3aTBop NONeBoro
TpaH3uCTopa Mano 1 CONpPoOTUBIIEHWUE KaHa-
na He NPeBLILAET HECKONBKMX COTEH OM —
npeobpa3oBaresib HANPSKEHUA BhIKIIOYEH.
MpubnuxeHue K aNeKTPONPOBOAKE NPUBO-
OMT K POCTY HaBOOWUMOIO HanpsKeHWs, u
korga ero 3HadeHue npeesicut 0,5...0,6 B,
yepes ynpaensiowmia p-n nepexon TpaHau-
CTOpa Ha4yHET NpoTekarb NPAMON TOK. ITO
npueenéT K MNOsIBMEHUIO NOCTOAHHOro 3a-
KPLIBAIOWEro HanpskeHus Ha 3aTteope M
pPOCTY CONPOTUMBEHUS KaHana TpPaH3ucTo-
pa. Korga oHO npeBbICUT "Noporoeoe™ 3Ha-
YeHue, npeobpasosBaTenb BKNKOYUTCA —
ceetoamop, EL1 craHeT ceeTUTb.
JopaboTtka CBOOMTCHA K YCTaHOBKE MNO-
NEeBOro TPaH3ucTopa HENOCPEACTBEHHO Ha
nevyaTHylo NnaTy 1 3aMeHe CoNHe4Hoii Gara-
pen aHTeHHOI — OAHOCTOPOHHEN NeYaTHON
nnaroin pasmepamm 25x25 MM U3 CTeko-
TekcTonuTa TonwmHoi 1...2 MM (puc. 2).
Ha Hei1, npumepHO nocepeauHe, No Bcen
ANWHE NnaTtbl PpacnonoXeH neYatHbliA Npo-
BOOHWK wWupuHoK 5...10 MM, ero coegu-
HSIOT KOPOTKUM U30NUPOBaHHLIM NPOBOAOM
C 3aTBOPOM NONEBOro TpaHaucTopa. MoxHo
oboiiTice 1 6e3 nnatel, pasmecTvs B yriy6-
NeHuM ONA conHevHoW Garapewn CBUTHIA
cnupanbi NPOBOA, KOTOPbIA 3aKPLIBAIOT
NNacTMHOW M3 TOHKOW nnacTMacckl u

coeguHaloT ¢ 3arsopom VT1. JanbHocTe
0BHapyXeH1A NPOBROAKM (HECKONBLKO CaHTU-
METPOB) 3aBUCUT OT MHOIMMX NPUYMH, B 4aCT-
HOCTW OT pa3MepoB aHTEeHHbI. YBenuueHue
eé nnowanu NpPUBOAMT K POCTY YYBCTBU-
TEeNbLHOCTHU, HO OOHOBPEMEHHO YXyOLLATCa
NOMEXOYCTOMYMBOCTL U TOHHOCTL OBHapy-
XeHust. B yCTpoOCTBE MOXHO NMPUMEHWUTL
TPaH3UCTOPLl U C p-KaHasnom, Hanpumep
KMN103B, HO ero nogkni4alT CTOKOM K
MWHYCOBOW JIMHUM NUTAHUA, UCTOKOM — K
sxony CE (sbiBoay 3) Mukpocxembl DA1.
Ecnn uvckatenem npeacTtouMt nNonb3o-
BaTLCA PEeOKo, akKyMyNnsTop MOXHO BbIHM-
MaTe U3 Kopnyca v 3apsxatb no mepe
HeobxopumocTu. Mpu YactoM MCNONb-
30BaHUK, 4YTOObI AKKyMYNSTOp HE BbiHU-
MaTb, B YCTPOMCTBO AONONHUTENBHO yCTa-
HasnuBawT anemeHTol VD1, VD2,
HL1, R1, XS1 (Ha puc. 1 BbiaeneHo
. UBETOM). ITO MO3BONUT 3apsaXaTb
aKKYMYNSATOP OT BHELUHEro UCTOYHU-

“Puc. 3°
Ka nuTaHua HanpskeHuem 5 B, Hanpumep,
3apsAaHOro YCTPOMCTEA AN1A COTOBOro Tene-
¢doHa. Ceetoomon moxeTt 6biTe N6Goro
UBETa CBEYeHMA C AMaMeTpoM Kopnyca
3 MM 1 ponycTumeiM TOkoM 30 MA. Pasbém
XS1 Takke moxeT BbiTb No6bIM Manoraba-
pPUTHBIM, NOAOWAET, Hanpumep, rHesno
auameTtpom 2,5 unu 3,5 mm ong nogxnoye-
HUA ronoBHbIx TenedoHos. Ceetoauop HL1
U rHe3pno XS1 ycraHasnuBaT CO CTOPOHbI
pPacnonOXeHusi BbiKNOYaTENS NUTAHUA
(pwuc. 3). MNpw atom ceeToguopg EL1 xena-
TenbHO "yTonuTk”, YTOGLI OH He BLICTYNAn
3a rabapuTbl KOpnyca CBeTUNbHUKA. Y1cno
NnocnenoBaTeNnbHO BKMOYEHHBIX OAVOA0B U
MUX TUN (KPEMHWEBbLIE WNKM repMaHUEeBbIe)



noabupaioT 3KCnepuMeHTansHo. Jns atoro
MOAKNIOYAIOT MONHOCTBLID  3apPSXKEHHbIN
aKKyMynaTop w1, nogas HanpskeHwe 5 B,
noa6opKo OUOLOB YCTaHABNMBAIOT TOK
sapsgkm 1...2 MA. Mpu atom ceetoguop
HL1 ponxeH cnabo ceetuTb. 3atem akky-
mynsTop paspsxaiot go 0,9...1 B v noa-
6opkoir pesuctopa R1 ycraHaesnueaoT
3apsagHbli Tok 30 mA. Ceetoguog HL1 gon-
XEeH CBEeTUTb APKO. Takum 0Bpa3om, KOHT-
PONVPOBaTL 3apAaKy akKyMynsitopa MOXHO
o fIPKOCTM CBEYEHWA 3TOro CBeTOAuOoaa.

2 7 -ro v 28 ¢espansa 2014 r. 8 Mockse

®oHp Onera Oepunacku "BonsHoe
Aeno” v ®epepanbHoe areHTCTBO MO
nenam monoaéxun (Pocmonogéxs) npw
nopaepxke MuHucTtepctBa obpasosa-
HUA 1 Haykn P n AreHTcTBa cTpareru-
YeckUX MHULMAaTMB NpoBenu Ha yHUBep-
CcanbHOW CnopTUBHOW apeHe "Aksapw-
ym" MexayHapoaHOro BbICTABOYHOrO
uentpa "Kpokyc 3kcno™ VI Becepocceuii-
ckuii poboTtoTexHuyeckuii decTmeans
"Pobodect”.

Ha ¢ectueane cobpanucek 2600 cTy-
[IeHTOB W WKONbHUKOB B cocTase 600 ko-
maHg, npubbiBlumx U3 47 pervioHos Poc-
CUK M HeTLIPEX CTpaH mupa — Kasaxcra-
Ha, Jlateun, PymbiHun, Cepbun. OHu
NPOAEMOHCTPUPOBAnNM CBOM HaBblkKKU B
peleHr TeEXHMYECKUX 3a0a4 B 22 Buaax
cocTasaHuii. Bnepeble B pamkax dectu-
Bans NPOLUNW NokasaTenbHble COPEBHO-
saHna  WorldskillsInternational no
HanpasneHuio "MobunbHasa poboToTex-
HuKa", pabotann WHTEepakTWMBHbIE MNo-
wankn "Xueana puaunka”, "MnaHetapwmii”,
"MNpomeiluneHHasa astomarmsauuns Fi-
schertechnik”, NpOBOAMAMCL KOHKYPCHI
Ha "CKOPOCTHYIO naiiky” 1 "CKOPOCTHYIO
cbopky pobota”. Ha nnowanke orgene-
Hua "OBpasoBatensHbie nporpamMmbr”
komnaHum LEGO petu 6—8 net cosnasa-
nv pasHoobpasHbie Moaenu Oona uccne-
boeaHuA nNpobnem NPUPOOHBLIX KaTak-
NN3MOB, @ KOMaHObl M3 YYAaCTHUKOB B
Bo3pacte 9—14 net ydyacTtBoBanu B
vrpax poboToB.

Bce xenatowwme nocetutenu dectu-
Bang mornu cdortorpadpuposBaTbCa C
apTuctamu, ogeTbiMu B KOCTIOMbl po60-
T0B (poTO 7 Ha 3-i . 06noxxm).

CopeBHoBaTeNbHbIE MEPONPUATHA NOA,
HassaHnem "Hello, Robot!”, B koTOpbix
66110 3aperucTprMpoBaHo camoe 6onbLuoe
4YUCNO KOMaHM, Npoxoaunu Nno Hanpasne-
HuaM "Laraowwmin pobot”, "CkopoCTHbIe
FOHKW Mo nunHuK", "Buartnon”, "TpaekTo-
pus” (¢poto 6 Ha 3-i c. obnoxku) B
knaccax LEGO Mindstorms v Arduino.

YkasaHHble Bbilwe 0coBeHHOCTH CBeTOo-
ONOIHBIX CBETUNBHWKOB C Npeobpasosa-
TENneMm HanpsXxeHwss Ha MUKPOCXeMe
YX8018 no3BONAIOT W3roTOBMTbL HA WX
OCHOBE Apyrue CUrHann3aropbl v MHAKKa-
TOPbI, HO O HUX MNOMAET peyb B CNeayoLwmx
HOMepax XypHana "Paguo”.

JNUTEPATYPA

1. Heyaee WU. CeeTOAMOOHLIA Fa3OHHLIA
CBETUNBLHWMK BKNIOYAET anekTtponpubopsl. —
Papwo, 2014, Ne 1, c. 37, 38.

loToeblie obpasoBaTenbHble peLueHus
Ha Arduino BbinyckaeTt komnauua "Amnep-
ka". Habopbl kOMNaHuv NO3BONSAIOT Ha-
4aTb U3y4aTh BNEKTPOHWKY 1 MPOrpaMmu-

poBaHve MWKPOKOHTpONnepos “"c Hyna".

doTo 1

Arduino +
— YUMACA M P
-mmycxpnﬁnnmcmmumvm ¥
— DOssAREM KN NORKMOMHTE K Arduing S0 yTOPO S

Wcnoneays Habopbl "Matpéwka” (¢poTo 1),
MOXHO cobpatk po6oT, NogobHLIA Tomy,
KOTOPbIA y4acTByeT B COpPEBHOBAHUSAX
(¢poT0 6 1 8 Ha 3-# c. o6noxkm).
WMHxmHupuHrosslin ueHtp HUAY MUDK
npeacTaBun MWUHU-BLICTABKY MO Teme
"TeXHWYECKMIA KPYXOK: MpakTuka Ha ma-
KeTkax”, rge 6buu nokasaHel NpUMepb
NPakTUY4eckoro NPUMEHeHUs MakKeTHbIX
nnart 6e3 nakn u 3aKOHYEHHbIE YCTPOIA-

®oto 2

2. Heuaes M. Cetegoii 6noK NUTaHWA Ha OCHO-
BE conHe4Hol Batapen. — Paopmo, 2014, Ne 2, ¢. 29.

3. Heuaes U. KapManHbiil dOHapE M3 ra3oH-
HOro ceeTuneHuka. — Pagwo, 2014, Ne 2, ¢. 51.

4. Nopywxun K. MNpocroii uckartens ckpbi-
TOI1 3NEKTPONPOBOOKU — MNPUCTaBKa K MyNbTU-
meTpy. — Pagwo, 2013, Ne 6, c. 33, 34.

5. Orves B. [pocToil MckaTens CKPLITOR
npoeoaku. — Pagmo, 1991, Ne 8, c. 85.

6. Heuaes WU. Vckartenb CKpLITO NPOBOAKK
Ha 6Gase uwgpoBoro MynsTuMerpa. — Paawmo,
1998, Ne 5, c. 41, 42.

cTea no HanpaeneHnsam "OcHoesbl L1dpo-
BOW 3NeKTpoHukn™ u "Tporpammuposa-
HWe MUKPOKOHTponnepos” (¢poTo 2, pyko-
BOOUTENb TEXHWYECKOro kKpyxka MWL
Anekceit AMuTpuesuy EropoB 1 KOHCYNb-
TaHT Bacunuii Bacuneeeuy 3yiikos pac-
ckasbiBaioT 0 pabote ueHTpa). Mo xoay
BbINOAHEHWA 3a0aHWUI NPOUCXOOUT 3Ha-
KOMCTBO C Teopueit, npoeBoasitca c6opka,
HanaxveaHWe 1 UCMbITaHWE YCTPOCTB.
ABU ROBOCON — crtygeH4eckue co-
peBHOBaHMA nNo poBOTOTEXHUKE ANA
Asuatcko-TuxookeaHCcKoro pervioHa (go-
TO 2 Ha 3-# c. obnoxku). [lse komaHobl
nooYyepénHo NPOBOAAT WrPOBbIE Yri-
paxHeHusa "kavawoLwlas gocka”, "xogbba
no wecraMm” un "kavenu" c yyactuem
poboTa ¢ py4HbIM yrpasneHuem 1 agTo-
matuyeckoro pobora. Po6oT-pogutens
AOMmKeH aocTasutb poboTa-oTrnpbLICcKa B
WrpoOBYIO 30HY ANA €ro aKkTUBHOrO y4a-
ctus B urpe. B kateropun "®pucraiin”
(¢poTo 3 Ha 3-# c. 06sIOXKKM) NPUHS-
nn yyactve poboThl cnegyrolmx Kkare-
ropviA: CrnopTuBHbie poboThl, Po6GOThI-
NOMOLUHWKK, POBOTLI, CO3L4aHHLIE C
pasBnekaTtenbHbiMKU UNU KMcchnenosa-
TENLCKUMMK LENAMM, B TOM 4YMChne YCT-
POWCTBA, CO3LaHHLIE C LENbLIO U3yye-
HUA MPUHLUMNOB QYHKUMOHMPOBAHWA
poBOTU3MPOBAHHBIX CUCTEM.

Komanpa KYWL, "UpkyTckaHepro™ —
MplTY (nobeautens B kaTeropum
"®pwucTaiin”) npeacrasuna LUMPOKOWA
ayauTopun CUCTEMY aBTOMAaTUYECKOro
nonwea pacrteHwii (¢poro 9 Ha 3-# c.
o6noxKkM, PYKOBOAMTENb rpynnsl
Anpgpeit Anekcanpposud [OpLUIKOB),
coAepxallylo AaTtyuMkK BNaxHoCTW W
pesepsyap, w3 KOTOPOro nocrynaet
soga. Cuctema wumMeeT ceHcopHoe
ynpasneHve v MNoACBeTKy, nepenaér
vHpOopMaumio Ha cepeep 1 dopMmupyeT
XypHan MOHWUTOPWUHra COCTOSIHWA
pacTteHuii (pa3paboTyuK CUCTEMBI

Henuc bBospkuH). Crtypgent WplTY
JHanun Camapues (¢poto 5 Ha 3-ii c. 06-
noXkKM) nokasan paboTy aneKTPOHHOro
Tabno c MexaHuWyeckol pasBEPTKOIA.
PaspaboTtka cTygeHToB Huxeropogckoro
I'TY ®épopa YuxanvHa v Axgpes Tomu-
noea — craHok Rraptor 3D Lab (¢poTo 10
Ha 3-# c. 06noxku) — 3aHana 3-e MecTo
B kareropuu "UHxeHepHbIn NpoexT”.

Ha nnowapke "Robot Challenge” (¢po-
T0 1 Ha 3-i c. 06noXKK) COCTOANCS
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MEXAYHapPOAHbIA 4YeMnuoHaT aBTOHOM-
HbIX MOBUNBHBLIX pO6OTOB.

B cesone 2013/2014 rr. Cesepoame-
PUKAHCKNUX BCEMWPHBLIX COPEBHOBaHWIA
pobotoe urpa B kareropum FIRST Tech
Challenge (FTC), B koTOpoiA npuHUMaIOT
yyacThe LUKONbHMKKM B Bo3pacte 14—18
net, HaswiBaetcsa "Block Party!”. I1se ko-
MaHabl 06beAVHSIOTCS B aNbAHC W UrpatoT
npoTue .u,pyroro anbAHCa Mary, cocTos-

wmin u3 asyx nepuopnos: 30-cekyHAHOro
aBTOHOMHOro Nepuoga v ABYXMUHYTHOrO
B pexume py4yHoro ynpasneHus. Llenb
Wrpsl COCTOUT B TOM, 4T0BbI Habpartb
6onbwe 6annos, cknagbiBans Kybukn B
KOpP3WHbI Ha Becax (¢poTo 4 Ha 3-ii c. 06-
noxku). Kpome TOro, kKomasgam npenno-
XEHO HEeCKONbKO 3afaHuii, Hanpumep,
noaHATE CBOM ¢nar, 3a KOTOPbIE HAa4YMC-
NAKT AONONHUTENBHBIE OYKW.

Tpu yCTpOMCTBa
Ha mukpocxeme NPC1470H

A. BYTOB, c. Kyp6a Sipocnascko¥i o6n.

I ] e cekper, 4yTo paguoniobutenu 4acTo
© 1 vcnone3yloT paguopertany, GbiBluve
B ynoTpebneHun: 1x BoiNaveatoT U3 KOHCT-
PyKUMii, coBpaHHbIX paHee, 3BNeKatoT 13
npuweawmvx B HEroAHOCTb UNW ycTapes-
WKnX MOpPanbHO W HEWCrnonb3yemblx pa-
LMNO3NEKTPOHHBLIX YCTPOIACTB 3aBOLCKOro
uarotosneHus. MNpu pazbopke Takoii anna-
paTypbl HepefKo BCTPeyaloTcs 3/1eKTPOH-
HbIE KOMMOHEHTHI, Yalle BCero crneyuanu-
31POBaHHBIE MHTErPaNbHbIE MUKPOCXEMbI,
KOTOpPbIM, Ha MepBbIA B3rnsg, TPyAHO
HaiiTKU kakoe-nubo wHoe npumeHenune. K
MX YUCNY OTHOCUTCA U MUKpOCXema
HPC1470H, npuMmeHsBLIancA B SNEKTPOH-
Hbix cTabunuaaropax 4acToThl BpalLeHWA
KONNEKTOPHLIX anekTpoasvrateneil no-
CTOSIHHOIO TOKa WMMOPTHBIX MarHmTogo-
HOB W MarHuton. NMockonbky MarHWTHON
3BYKO3anWCbI0 CErOAHA YXe Mano KTo
3aHuMaeTcs, 3Ty MUKpocxemy npepnara-
eTCsA MCMNOoNbL30BaTh B HEKOTOPLIX OPYrux

-

VD1 ¥ R1 240
*| vo2 R

" VD1 BZV55C-7V5 VD2 INS817 C4 560 Mk x16 B
Puc. 1

YCTPOICTBax, KOTOpPbIE MOrMyT OKasaTtbCH
NnonesHbIMK B NpakTuke paguvonioburens.
Ha pmc. 1 nokasaHa cxema KoMneHca-
UMOHHOro crabunusaropa HanpsXeHwus
oTpUUATENbHOW MONSIPHOCTH, KOTOPLIA
MOXHO MCNONL30BaTh, HanNpuMep, B3amMeH
crabunuaaropa Ha mukpocxeme 79L09. Mo
CXeme npepjiaraeMoe YCTPOWCTBO WOEH-

| TMNHO CTaBWNU3aTopy, BLINONHEHHOMY Ha

mukpocxeme ANG652 [1]. MakcumansHoe
BXOAHOE  HanpskeHWe  MUKPOCXEMBI
UPC1470H — 18 B, makcumanbHbIiA TOK
Harpysku — 2 A, mMakcumanbHas nocro-
fiHHas paccevnBaemas MmolHocTs — 1,2 Br.

B pesynsrate aKCNepyvMEHTOB BbISIC-
HUNOCb, 4YTO Haubonee adpdeKTMBHO Npu-
meHeHne Mukpocxemsbl HPC1470H e cra-
61nM3aTope C BbIXOAHLIM HaMNpsHKeHUem
-8...-10 B. MNp® uaMeHEeHWW BXOOHOro

Hanpsxerus ot 10 go 18 B v Toke Harpya-
k1 150 mA BbIXOOHOE HanNpPsXXeHWe OCTaéT-
cA HemameHHbiM. Kak n crtabunusaropbl,
onucaHHble B [2], npepnaraemblii uMeet
OTPUUATENLHOE BbLIXOAHOE COMpOTUBRE-
HUWE: Npu yBENWYEHWK ToKa Harpy3ku ot 0
no 200 MA BbiIXogHOE HanpsikeHwe MNoBbl-
waetca ¢ 8,95 oo 9 B, a npwn Toke 500 mA
pocturaet 9,05 B. 9ra 0cobeHHOCTE MO-
XeT BbiTb MONE3HOI ANS KOMMeHcauuu
BAWAHUA COMNPOTUBNEHUA COEOVHUTENb-
HbIX NPOBOAOB, KOTOpPoe O06bINHO NPUBO-
OUT K CHUXEHWIO HAaNPSXXeHWA Ha Harpyske
npu pocTte NoTpeGnaemMoro e Toka.
BuixogHoe HanpsixeHwe ctabunusaro-
pa 3aBUCUT OT CYMMapPHOro HanpsixeHus
cTabunuaauuy BKNKOYEHHBIX Nocneposa-
TensHo ctabunutpona VD1 v guopa LoT-
k1 VD2. Tok NOKOS Npyv BXOOHOM Hanpsxe-
Huu 12 B — okono 8 mA. KoHgeHcatop C2
npensaTcTeyeT camoBo36yXaeHui0 MUKpPO-
CXEMbl, & TaKXe YMEeHbLUAeT amMnauTyay

"PobodecTt-2014" npowén ygayHo, v
yXxe nogeeaeHs utorn: B obliem savéte 1-e
mecTo (12 mepaneil) 3asoesana KoMawga
poboroTtexHukos 13 MpkyTckoii obnactm, 2-e
mecTo (11 meganeit) — y komaHgbl n3 Mock-
Bbl, 3-e mecTo (9 mepaneil) — y komaHabl
YenabuHckoi obnactu. MNobeoutenu npu-
MYT y4acTue B MeXayHapoaHbIx poboTorex-
HUyeckmx coctasaHusx 8 CLUA (FTC, FLL),
Espone (EIRob) v Azun (ABU ROBOCON). &
MOXHO CMOHTMPOBAaTh Ha NeYaTHoW nnare,
4YepTEX KOTOPOil M306paxEH Ha puc. 2.

Ha puc. 3 nokazaHa cxema "Muranku”.
Yactora mmnynscoB Ha Bbixoge DA1 (BbiBog
4) 3aBUCHT OT EMKOCTU KOoHAeHcaTopa C2 n
COMPOTUBNEHUA Harpy3ku (4em oHo 6onb-
e, TeM MeHbLLEe 4YacToTa reHeparopa npu
HEeW3MEHHOI EMKOCTW KoHOeHcaTopa). Mpu
MCMNONL30BAHWK Namrbl HaKanMBaHWa W
EMKOCTU KOHAEHCATOPA, YKa3aHHbIX Ha Cxe-
Me, yacTtoTa Bcnbilwek — okono 3,8 Mu.
AMNAMTYga MMNYNLCOB HA Harpyske —
8...9 B (3aBuCcuKT OT CONPOTHMBNEHWA Pe3unc-
Topa R1), MUHMMaNbHOE MOCTOSIHHOE Ha-
npsxedHne Ha namne EL1 — npumepHo
1,7 B. ®opma wmnynscoB 6nm3ka K Tpe-
yronsHoit. leHepaTop coxpaHseT paboTo-
CNOCOBHOCTL MPU CHUKEHWUW HAMPSKEHWUS
nutanua go 7 B.

Cxema ewé opHOro ycrponcrea —
reHeparopa curHana 34 — npegcraenexa
Ha puc. 4. Ero Harpyskoi cnyxart BKNO-
YEHHble nocnepoBaTenbHO AMHAMUYecKan
ronoeka BA1 w peauctop R2. Yactota
konebaHuii Npu ykasaHHbIX Ha Cxeme ém-
KOCTW KoHaeHcatopa C2 w conpotusne-
Hun peauctopa R2 v ronoekun BA1 — oko-
no 1000 My, notpebnaemsbiit Tok — 90 MA.
YcTpoiicTBo coxpaHsieT pabotocnocob-

A DA1 pPC1470H  HL1 RL30-CB744D
3[—|4 EL1 MH13,5-0,16
2 l
. 16k
8| o==ct |/|r1eso ®
1000 mMKx 2200 MI(X HL1
x25B %16 B
Puc. 3
¥
DA1 pPC1470H
a4 R2 10
S
+-1—0 VD o—t+ 2 1
2 VD1 1,04 < BA1
= 2% Y ) O == c1 [|r1200| c2*== 320m
A 1000 mKx 15 MK x
=l % R1 HL@ 98B %25 B x16 B
o 01 +
el & c3 - “ .
o——o Puc. 4
1o0004
P TN DA1 e—t=-  HOCTb NPY UBMEHEHUWN HAMPSXXEHUA NTa-
Hua ot 2,3 po 18 B, npu 3aTtoMm vacrota
Puc. 2

HanpsxeHusa nynscauuii u wymos, C1, C3,
C4 — ONOKMPOBOYHBIE B LIENAX NUTaHUS,
ceetoguon HL1 ceetutca npw Hanu4mu
BbIXOAHOr0 HanpsbxeHws. MNpu ycTaHoBke
Ha TennoOTBOA B BUOE AIOPaniOMUHUEBON
nnacTuHel pasmepamm 45x45x1,5 Mm Muk-
pocxema cnocobHa paccevBarb MOLLHOCTb
no 2,5 Br. Bce petanu ctabunusaropa

noHuxaetca ¢ 3 kly oo 800 'u, ¢popma
curHana — HepaeHoOegpeHHblid Tpe-
YroNbHUK. YMEHbLWMWTE TPOMKOCThL 3BYyKa
MOXHO 3ameHoin R2 peauctopom 6onblue-
ro COnpoOTWMBNEHWS, HO NpW 3TOM And
COXpaHEeHUA YCTaHOBNEHHOW YacToThl
npuaOETcs npuMmeHuTe kKoHpeHncartop C2
MeHbLueil émkocTn. CnenyeT y4ecTb, 4TO
Ha uactoTax Huxe 400 Ny rexepatop



MoxeT paboTtaTte HecTabunsHo. [ns c6op-
kn oboux reHepatopoB (Mo cxemam Ha
puc. 3 1 4) MOXHO UCNONL30BaTL NevyaT-
HYIO MNaTy, NoKa3aHHYIo Ha puc. 2.

B ycTtpoiictBax MOXHO WCNONL30BaTh
niobuie pe3ncTopsl 06LWEro NpUMeHeHUs
(MIT, C2-33 un 1. n.). NonapHbIE KOHOEH-
catopbl — okcuaHble K50-35, K50-68,
K50-29 wnu ux vMnNopTHLIE adanoru,
HenonapHble — kepamudeckmne K10-17,
K10-50 wnu manorabaputHbie nAEHOY-
Hble. KoHgeHcatop C2 B reHepaTtope 34
(puc. 4) xenaTenbHo NPUMEHWTE NNEHOY-
HbIA MW KEPAMUYECKWIA (MPY OTCYTCTBUK
KOHAEHCaTopa HY>XHON EMKOCTM €ro MOX-
HO COCT@BUTb M3 HECKONbKUX MEeHbLUIEeR
€MKOCTH, COeIHUB UX NapannensHo).

BmecTto crabunutpona BZV55C-7V5

(cm. puc. 1) noponpgyr TZMC-7V5,

1N4737A, KC175A, 2C175A, 2C175X.
BoamoxHas 3amena pguopa LloTkwm
1N5817 — 1N5818, 1N5819, MBRS140TR,
SB120—SB190. Ons ycrtaHoBKW Xenae-
MOrO BbIXOAHOIO HanpsxeHus ctabunu-
3aTtopa BMECTO 3TOro AMo4a MOXHO npu-
MEHWUTb OAWH MMM HECKOMNbKO COEOUHEH-
HbIX NOCNefoBaTeNnbHO ManoMOLLHBLIX
KPEMHUEBbLIX UK repMaHMeBbIX AMOA0SE (B
nobom coyetanuu), Hanpumep, KO521A—
KO521r, 018, 020. Ceetoauon RL30-
CB744D (cvHero useta CBEYEHWs! MNOBbi-
LWEeHHOW HAPKOCTKU) MOXHO 3aMEHWUTb
nobBbIM Apyrum HENPEPLIBHOMO CBEYEHWS,
Hanpumep, cepuu KUMA21.

lonoeka BA1 — guHamuyeckas conpo-
TvBneHvem 32 Om (OT craumoHapHOro
Tenedona Panasonic). MOXHO NpUMEHUTL

nobylo aHanoruyHyilo mMnu TenedoHHbIRA

MukpokoHTponnepsl MCP430.

Peructpartop HanpsxeHus

C. COKOJ1, r. Mapuynons, YkpanHa

B onybnukoBaHHbiX panee crtatesix [1—5] 6binn paccMoTpeHs!
MHOrue acnexktsl pabotsl 16-pa3psagHbiX MHUKPOKOHTPONNEPOB
cemeiictea MSP430. O6nagas npuoGpeTEHHLIMU NPU U3YHEHUN
BTUX CTaTtel 3HaHUSIMM, yXe MOXHO CaMOCTOSTesbHO pa3pabarsi-
BaTe nporpamMmsl ANs1 [OBOJIBHO CJ/IOXHBLIX YyCTpPOWCTE. B HOBOW
cTaree peys NoOHAET 0 HECKOJIbKO HeOBbIYHOM NUCNOIL30BaHUMN BXOA4A
YCTaHOBKN MUKPOKOHTPOJIIEpa B UICXOAHOE COCTOSIHUE U ero CTopo-

XeBoro TaliMmepa.

TnagoyHas nnata MSP-EXP430G2
"/ LaunchPad ocHalleHa AByMsi KHOMKa-
M. OpHa 13 Hux (S1) noaknioyeHa K Bxoay
YCTAHOBKV MUKPOKOHTPONNEPa B MCXO[HOE
coctosiHue RST/NMI, a BTopas (S2) — k nu-
HWK ero nopta P1.3. Ha nepsbiin B3rnag,
NporpaMM1UCT MOXET MCMNONL30BaTh Mo CBO-
€My YCMOTPEHMIO TONLKO BTopyto. Ho oka-
3bIBAETCS, MOXHO CKOHUIYpPUpOBaTh yro-
MSIHYTHIA BbILLE BXOA, Tak, YTO NOAAHHLIN Ha
HEero curHan He rnepesanycTUT MUKPOKOHT-
ponnep, a N1k BbI3OBET NpepbIBaHME UC-
MoMHAEMOI UM MPOrPamMMbl, KOTOPOE MOXET
6biTb 06paboTaHO TOYHO TaK Xe, Kak v inboe
opyroe. MNpu 3atom uHTEepdencHble BO3-
MOXHOCTW OTNaA04HON NNaThbl BO3PACTAIOT.
Kazanock 6bl, CO CTOPOXEBLIM Talime-
POM MWKPOKOHTPONEepa BCE ICHO — ero
3ajaya COCTOMUT B TOM, 4TOGbLI Npu "3aBu-
caHun” NPorpammbl BEPHYTb MUKPOKOHT-
ponnep B WCXOAHOE COCTOAHWE, nocne
Hero OH HayHET WCMONHATE NpPorpamMmy
33aHOBO C caMmoro Hadana. B paccmorpen-
HbiX paHee nporpammax gaxe ata QyHk-
UMA He Ucnons3oBanack. YTobbl U3nNULIHe
HE YCNOXHATbL NPOrpammy, CTOPOXEBOA
TalMep NpocTo BeiKNtoYancs. Ho okasbiea-
eTcs, B OTNnYMe OT UCNONb3YEeMbIX B BOCh-
MUPaspPAOHLIX MUKpOKoHTponnepax PIC v
AVR, cTOpoXeBoii TaliMEP MUKPOKOHTPOS-
nepos MSP430 moxeT pa6orats B pexu-
mMe 06bIMHOro MHTEPBaNLHOrO Taimepa. B
3TOM cnyyae B MOMEHT cpabaTbiBaHUsA OH
He MepeaanyckaeT MWKPOKOHTponnep, a

NvWb reHepupyer 3anpoc npepbsiBaHus,
KOTOpbIi MOXeT 6biTe 06pabotaH npo-
rpaMmHO NMPOM3BONbHLIM 0B6pasom. Takas
BO3MOXHOCTbL NONe3Ha, Hanpumep, B cny-
yasx, Kkoraa sce Apyrue taiMepbl MUKpO-
KOHTpONnepa 3aHAThl, HO ANA OTCYéTa
WHTEPBaNnoB BPpeMeHW HY>XKEH eLUE OOuH.
Wcnonb3osanue npepbiBaHuii No cur-
Hany, nogaHHoMy Ha Bxog RST/NMI, u ot
CTOPOXEeBOro Tairimepa 6yget paccmoT-
PEHO Ha npumMmepe peanu3auuu C NOMO-
Wbi0 0TNago4Hoin nnatel MSP-EXP430G2
LaunchPad TpéxkaHaneHoro permcrparopa
HanpsbkeHws. Kaxayo MuHYTY OH JOMXeH
M3MEPATb U 3aNUCbIBaTh B CBOIO ONepaTme-
HYIO NamATb 3HAYEHUs1 HaNpPsXeHWs nuTa-
HUA MUKPOKOHTPONnepa v ABYX BHELUHWX
MeANIeHHO MEeHSIIOWMXCA CUrHanos, noga-
BaemMblx Ha aHanoroeoie Bxoabl A4 n A5
MWKPOKOHTPOMNEpa, KOTopbie MOryT GbiThk
3HaYeHVAMK NOOLIX PU3UYECKUX BENUYNH
(TemnepaTtypbl, OCBELWEHHOCTH, CKOPOCTH
1 T. n.), npeobpa3oBaHHLIMW B Hanpsxe-
Hue. MoMeHTbl M3MepeHns O0MXHbI OTMEe-
YaTbCH BCMbILWKamu ceeTognona LED1.
MNpwu HaxaTuK Ha kHoNKy S1 BCe Hakon-
NEeHHblE pes3ynsTaTbl NEPEfatTCd B KOM-
neiotep. B nepepaBaemom coobuieHun
KaXKA0i MUHYTE OTpe3ka BPEMEHM, B Teve-
HWE KOTOPOro Npow3BoauMnack perncrpa-
uusa, OOMKHA COOTBETCTBOBATL CTPOKA BU-
na X XXYYY:Z,Z2Z, roe X, XX — HanpsaxeHwe
nutanuna, B; YYY — HanpsixeHwe Ha Bxoae
A4, B; Z,77 — HanpsixeHue Ha Bxoge A5, B.

Kancione OT CTauMOHapHOro TenedoHHOro
annapata C KaTywkoW COMpOTUBNEHUEM
32...320 Om, Hanpumep, SD-150 (120 Om),
TK85-1 (320 Om). C kancionem SD-150 npu
HanpskeHun nutaHua 9 B 1 éMkocT KoH-
pexcaropa C2 4,7 mk® reHepaTop pabora-
€T Ha vyactorte okono 1 klu. Ecnwn Bo Bpems
pabotbl Mukpocxema WPC1470H Harpeea-
etcs Gonee yem go 60 °C, To eé cneayer
YCTaHOBWTL HA TENNOOTBOL,

JIUTEPATYPA

1. Bytoe A. Ctabunusatop HanpsxeHus Ha
mukpocxeme ANB652. — Pagwo, 2009, Ne 7,
c. 51.

2. Bytoe A. Crabmnvasartopsl HanpsxeHus
Ha mukpocxeme BA6620. — Pagvo, 2012, Ne 11,
c. 53, 54.

OtcuuTbiBaTh MHTEPBANLI BPEMEHU MEXy
M3MEPEHUAMN MUKPOKOHTPONNEP AOMKEH
C NOMOLLbIO CTOPOXEBOIO Taiimepa.

Ota 3apava noxoxa Ha Ty, 4To 6bina
paccmotpena B [3]. Ecnu 6bi He ycnosue
MCNonb30BaTb KHOMKY S1 v CTOpoOXeBoi
Taiimep, e€ mornu 6bl 6e3 Tpyaa pelwuTb
yutatenu, 3HakoMmble C NpeabiayLMMy
cratbaiMu. Ho 4T0Bbl BLINONHUTL €rO, cne-
Aayet noppobHee yaHaTb 0COBEHHOCTY CHC-
TeMbl MpepbiBaHWil MUKPOKOHTPONNEPOB
MSP430 B nononHeHue K TeEM CBEAEHWAM O
eé ycTpoiictee v paboTe, KOTOpbie Gbinu
n3noxetbl B [2].

CyLLecTByIOT TPW TuNa NpepbiBaHWiA:
nepesanyck nporpammel (Mo CywecTsy,
rnpepbiBaHve ¢ GUKCUMPOBaAHHLIM BEKTO-
pOM, paBHbiIM €€ HavanbHOMYy agpecy),
Mackupyembie 1 HeMackvpyemble npepbl-
BaHuA. Mepesanyck nporpammbl Npegy-
CMOTPEH BO BCEX MWKPOKOHTpOJNepax.
OH vMeeT HauBLICLLWIA NPUOPUTET U He
moxeT bbiTh 3abnokmpoeaH. K mackupye-
MbiM OTHOCHATCA BCE NpepbiBaHus, pac-
CMOTpPEHHbIe paHee. Tak OHW Ha3bIBaIOT-
CAl, NOTOMY 4TO MOryT BbiTk 3a6noKMpoBa-
Hbl 3anuceio Hyna B pa3psag GIE peructpa
SR. MNoka 6nokwpoBska (Macka) AeicTeyeT,
HW O1MH U3 3aMpPOCOB OT MCTOYHWKOB Mac-
KMPYEMBIX MNPepbLIBaHWIA HEe Bbi3biBAET
HUKaKOI peakunn MUKPOKOHTpoNNepa.

HemackvpyembiMy Ha3bIBaOT 3arnpochl
npepbiBaHus, KOTopblie 0BCNYXMBaIOTCH He-
3aBMCUMMO OT cocTosHuA paspsapa GIE. Mx
MOryT reHepypoBaTh BCEro Tpu cobbITus:

— HeWCNPaBHOCTL TAaKTOBOro reHepa-
TOpa;

— aKTWMBHLIA Nepenag YpOBHA Ha
Bxone RST/NMI, ckoHdUrypupoBaHHOM
kak NMI (Non Masked Interrupt);

— owwnbka goctyna k FLASH-namsitu.

C nepBbiM BUAOM HEMACKUPYEMBIX Npe-
pbIBaHWIA Mbl )K€ KOCBEHHO CTafKUBaNnuChb,
korpa cHumanu ¢bnar OFIFG B peructpe
IFG1. MUmeHHO 3TOT dnar aBTOMATUYECKU
ycTaHaenuBaeTcs B cnyyae c6os TakToBoro
reHeparopa W Bbi3blBAET HEMACKUpyemoe
npepbiBaHKe, ecnv OHO paspeLleHo egu-
Huuen B paspsge OFIE perucrpa IE1.
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Mpw obpaboTke nBOro Hemackupye-
MOro MpepbiBaHWA HYXHO MOMHWUTb, 4YTO
paspsg, ero paspelatoLlinii, aBTomaTu-
yecku 0BHYNsETCH Npy reHepauvm 3anpo-
ca. NMoatomy no 3asepLueHny 06paboTkm
npepbiBaHus HeobxoaMMO BOCCTaHaBNM-
BaTb €AUHULLY B 3TOM pa3psge. KpaiiHe He
peKkoMeHayeTCs genath 310 B HaYane unu
B cepefvHe npouenypbl 06paboTku, u4TO
MOXET Bbi3BaTb MHOrOKpaTHbI NOBTOP-
HbIl BXOA, B HEE M B UTOre nNpyBECTU K
nepenonHeHuIo CTeka.

Paccmotpum 6onee noapobHo Moaynb
CTOPOXEBOro TaiiMepa, KOTOpbliA B MUK-
pokoHTponnepax MSP430 HocwuT Hassa-
Hue WDT+. OH 16-paspagHblii v nmeeTt
cnepyoLwme ocobeHHoCTH:

— PEeXWMbl CTOPOXEBOrO WNU MHTEp-
BaslbHOrO TarMepa; '

— yeTblpe KOH(UIypUpYEMbIX WUHTEp-
Basa BpEMEHW;

— 3awumTy perucTpa ynpasneHus ¢ no-
MOLLIBIO Mapons;

— BbIBOP MCTOYHKKA TAKTOBOro CHUrHana;

— 3awuTy OT NPONagaHwsa TakToBOro
curHana.

B pexwme CTOPOXEBOro Ttaimepa
mogyns WDT+ BelpabarteliBaeT curHan yc-
TaHOBKW MWKPOKOHTPONNEpa B UCXOQHOEe
COCTOsiHMEe, ecnv 3a Bpems, pasBHoe
uHTepBany cpabaTbiBaHuMA Taimepa, He
NPON30LWNO0 HM OAHOIO NPEeayCMOTPEHHO-
ro nporpammoin 06HyneHus ero pervctpa.
B pexume MHTepBasbHOro Tainmepa BMe-
cTo curHana cbpoca reHepupyeTcs Mac-
KMpYEMbIi 3anpoc npepbieaHus. [pyrue
onepauvv Haj COOEPXUMbIM CYETHOrO
peructpa Taimepa, kpome ero obHyne-
HWS1, HE NPeayCMOTPEHbI.

Mocne 3anycka MWKPOKOHTponnepa
moayns WDT+ Bcerna HasuHaeT paborats B
pexumMe CTOPOXEBOro TaiiMepa ¢ nHTepsa-
nom, paeHbiM 32768 nepwopam curHana
DCOCLK. [o wucreyeHus 3TOro BpemMeHw

#include <msp430.h>

volatile unsigned int j;
unsigned int u[180];

unsigned int counter,num;
const int ADClOPAR[3]=

{INCH3 | INCH1| INCHO | ADC10SSELO,
INCH2 | ADC10SSELO, INCH2 | INCHO |
ADCLOSSELO};

10 unsigned char 1i;

Voo~ bW

12 #pragma vector=wDT_VECTOR
13 T_fntermrpt void wDT_ISR (void)

15 counter++;

16 if (counter == 3)

17 {

18 if (num < 180)

19

20 for (A =0; i < 3; 1 ++)

21 {

22 ADC10CTL1 = ADCIOPAR[i];

23 ADC10CTLO | =ENC| ADC105C;

24 while (ADC1OCTL1&ADCLOBUSY) ;
25 ulnum] = (ADCLOMEM*25)/102;
26 if (1)

27 ulnum] *= 2;

28 ADC10CTLO &= ~ENC;

29 NUM++

30 P1lOUT |= BITO;

31 for (3 = 0; j < 2000; j ++)
32 P1OUT &= ~BITO;

33

Heobxoammo nrbo o6HynuTL Talimep, nnbo
nepeBecTH ero B PeXuM MHTEPBASTLHOTO.
Ana koHpurypupoeanua mogyns WDT+
1 BuiBoga RST/NMI ncnons3yeTcs oguH v
ToT %e pervctp WDTCTL. PaccmoTtpum
BCE ero paspsgbl, MOCKONbLKY OHW noTpe-
6yroTCa Npu paspaboTke NporpaMmbl.
Kak yxe 6bln0 ynomsaHyTo, OOCTYN K
pernvctpy WDTCTL sawwuwiéH naponem,
Hanopobwve Toro, kak aTo CAENaHo B perun-
cTpax ynpasneHus FLASH-namsatbio [5].
Naponb 3aHumaeT cTapLunia 6aiiT peructpa
WDTCTL v npu 3anucu Bceraa OONXeH
6biTb paBeH 0x5A. OH onucaH B Makpo-
onpegeneHnn WDTPW, kotopoe wucnonb-

-30BanoChk B HA4Yane BCcex pacCMOTPEHHLIX B

npeabayLmx cTatesax nporpamm 6e3 06b-
ACHeHWs, 4yTo 3To Takoe. MNpu 3anucu B
crapwwii 6aiT pernctpa WDTCTL nio6oro
apyroro 3HadeHus Oyner creHepupoBad
CUrHaN YCTaHOBKW MWKPOKOHTPONnepa B
MCX0QHOE COCTORHME. YUTaeTCs coaepxu-
moe atoro 6aiiTa Bcerna kak 0x69.

Paspsg WDTHOLD Takxe HeogHOKpar-
HO BCcTpeyanca. Koropa WDTHOLD = 1, mo-
OyNb CTOPOXEBOro TalMepa OCTaHOBNEH,
npu 3TOM HEMHOro yMeHblUeH TOK no-
TpebneHus mukpokoHTponnepa. C obHy-
neHWeMm 3TOro paspsga Takimep 3anyc-
KaeTCH BHOBb.

Paspan WDTNMI 3apaét pexum pabo-
Tul BX0Aa RST/NMI. Ecnu B aToMm paspsae
3anucaH HoMb, BbIBOA, MCNONL3YETCH Kak
exog curHana RST, ycTtaHaBnuBaioLEero
MWKPOKOHTPONNEP B WMCXOAHOE COCTOSA-
HWe, a ecnn eguHULA, TO Kak BXo4 3anpo-
ca Hemackupyemoro npepeisadna NMI.

Paspsang WDTNMIES no ceoemy HasHa-
YEHWIO CXOX C pa3psaaamm permctpa PxIES.
OH onpegensieT HanpasneHve nepenaga
ypoBHs Ha BuiBoae RST/NMI, no kotopomy
reHepvpyeTcs 3anpoc npepbisaHunsa. MNpu
WDTNMIES=0 3To HapacTtalowuin nepe-
nag, a npy WDTNMIES=1 — cnapatoLumi.

35 counter = 0;

37 }

39  #pragma vector=NMI_VECTOR
40 __interrupt void NMI_ISR (void)
{

42 for (j = 0; j < 5000; j ++);

33 for (3 = 0; 7 < num; j++)
4

45 while (~IFG2&UCAOTXIFG);

46 UCAOTXBUF = u[j]/100+48;

47 while (~IFG2&UCAOTXIFG);

48 UCAQOTXBUF = ',";

49 while (~IFG2&UCAOTXIFG);
50 UCAOTXBUF=(u[j]/10)%10+48;
51 while (~IFG2RUCAOTXIFG);
52 UCAOTXBUF = u[j]%10+48;
53 if ((G+1)%3)

5

55 while (~IFG2&UCAOTXIFG);
56 UCAOTXBUF = ";';

57 }

58 else

59 {

60 while (~IFG2&UCAQOTXIFG);

61 UCAOTXBUF = '\r';

62 while (~IFG2&UCAOTXIFG);

63 UCAOTXBUF = '\n';

64 }

65

66 counter = 0;

Paspsg WDTTMSEL 3apaét pexum
pabotul moayna WDT+. Ecnu oH paseH Hy-
N0, TO MOAYNb PYHKUMOHUPYET Kak CTO-
pOXeBOM TaliMep, a ecnu eguHuLEe, TO Kak
WHTEPBAbHbLIN.

Paspsg WDTCNTCL npepHasHadeH ona
oBHyneHna CYETHOro perucTpa Tanmepa,
YTO NPOUCXOAUT NpK 3anucu B 3TOT pas-
pan  eavHuubl. 3anucbiBaTb HONb B
WDTCNTCL He TpebyeTcs.

Paapan WDTSSEL onpegenset Uctoy-
HWK TAKTOBOro curHana mogyns. Ecnu oH
paBeH Hyn, To ncnone3dyetca SMCLK, a
ecnu eguHuue — ACLK.

Pazpsansl WDTISO n WDTIS1 B cooTBET-
cTeuM ¢ Tabn. 1 ycraHaBnmMBaloT MHTEP-
Ban, Mo UCTEYEHWUM KOTOPOro reHepupy-
€TCA CUrHan HavyanbHOW YCTAHOBKW MAwn
3anpoc nNpepbIBaHnA.

Ta6bnuua 1
WuTepBan
TAaKTOB
32768
0 1 8192
1 0 512
1 1 64

WDTIS1 | WDTISO
0 0

PaspelualoT npepbiBaHWs OT CTOPOXe-
BOro Taiimepa (B peXvMe MHTEPBa/IbHOro) 1
no curHany NMI cooTBeTCcTBEHHO C Mno-
mMoLubio paspsaoe WDTIE v NMIIE peructpa
|IE1. 3anpock! 3TKx NpepbliBaHWiA ycTaHasn-
satot ¢narv NMIIFG v WDTIFG B perucrpe
IFG1. ®nar WDTIFG cHumaeTcs asToMartu-
Yyeckn npu oBCnyxuBaHWW NpepbiBaHus, a
soT NMIIFG HyXHO CHUMaThL NporpammHo.

Ha 3aTom TeopeTuyeckoe BBeAeHue
MOXHO CYMTaTb OKOHYEHHbIM, Nopa nepe-
X0OuUTb K NpakTuke. 3anyckaem cpepy
paspabotku nporpamm IAR Embedded
Workbench n co3paém HOBbIA NPOEKT, Kak
6bin10 onucaxo 8 [1]. B ¢aitn main.c 3anu-
CbiBaeM TEKCT, NpMBEAEHHLIN B Tabn. 2.
He oTcTynas oT yxe NpUHATOro nopsaka,
6yoem nogpobHO paccmaTrpuBaTh TONLKO

67
68
69
70
71
72

num = 0;
IFG1 &= ~nMITFG;  1aonmua 2
IE1 |= NMIIE;

%nt main(void)

BCSCTL1 = CALBC1_1MHZ;
DCOCTL = CALDCO_1MHZ;
BCSCTL3 |= LFXT1S1;
IFGl & ~OFIFG;

BCSCTL1l |= DIVALl|DIVAO;

WDTCTL = WDTPW|WDTNMIES |
WDTNMI |WDTTMSEL | WDTCNTCL |
WDTSSEL ;
P1DIR = BITO;
PlOUT = 0;
P1SEL = BIT1|BIT2;

P1SEL2 = BIT1|BIT2;
UCAOCTL1 |= UCSSEL1;
UCAOBRO = 104;
UCAOBR1 = 0;
UCAOMCTL = UCBRS_1;
UCAOCTL1 &= ~UCSWRST;
ADC10CTLO = SREF0|ADCLOSR|
REFON|REF2_5V|ADCL0ON;
ADC1l0AEQ = BIT4|BITS;

IE1 |= NMIIE|WDTIE;
counter = 0;
num = 0;

__bis_sR_register(sccl|scGO|
}whﬂe 1)

CPUOFF|GIE);



Teé CTPOKW NpPOrpammbl, KOTOPble He
BCTPEYan1cChb B NPeLbIAYLUMX CTaThaX.

Wrak, cTpoka 3 o6bABNAET nepemeH-
HYIO j, KOTOpas ByaoeT MCNoNbL30BaTLCH Kak
CHETYMK LIMKNOB.

Crpoka 4 o6bsiBNsieT maccve U u3
180 anemenTOB. 3TOrO AOCTATOYHO ANA pe-
FUCTPaLM OTCYETOB TPEX HANPSKEHWIA exe-
MUHYTHO B Te4eHve Haca. Ux s3HauseHus ByayTt
BLIP2XATECA LENbiMU YUCNaMK B JEeCATKax
MWUANMBONLT, 4TO NO3BOSMUT OTOBPaXaTh X B
BOMLTaX C ABYMA AECATUYHBIMW 3HAKaAMM
nocne 3zanaTtoil. lockoneky 3Ha4yeHws,
npuceavBaemble 3neMeHTaM Maccuea U,
MOFYT BbIXOOWTb 3a rpaHuvLbl Tuna char, ans
ero anemMeHToB BbIbpaH Tun unsigned int.

Crpoka 5 06bsiBNseT nepemexHble
counter, OTBe4aIOLLYIO 3a UHTEPBa/ Bpeme-
HU MEXY USMEPEHUAMM, 1 NUM, CoaepKa-
LLYIO TEKYLLIEE YUCINO COXPaHEHHBIX Pesynb-
TaToB U3MEPEHNIA.

Crpoka 6 v npogonxawiuve eé cTpo-
Kn 7—9 onuceiBaloT Mmaccue ADC10PAR
13 TPEX KOHCTaHT, 3arpysKoil KOTOPbIX B
peructp ADC10CTL1 B nporpamme 6yayT
BuIBUPaTLCA WCTOYHWK TakTUPOBAHWS
monyns ADC10 v BXxoab! 3TOro Moayns, Ha
KOTOpble MoAaHbl M3MEPSEMbIE Hanpsxe-
HuA. Kak yxe 6bino paccmoTpeHo B [3],
ADC10SSELO=1 o6ecneuuBaeT TakTupo-
saHne moayns AUNM ot curHana ACLK, a
paspsagamn INCH[3..0] nepeknioyaioT
WCTOYHUKKM npeobpasyemMblX CUrHasnos:
INCH3|INCH1|INCHO — nonosuHa Ha-
npsxeHusa nutadHua, INCH2 — Bxon A4,
INCH2|INCHO — Bxop, A5.

Crpoka 10 o6bsBnsieT ewg oaHy nepe-
MEHHYIO i, C NOMOLLLIO KOTOPOIA BuIBupaioT
OAWH W3 TPEX KAHANOB U3MEpPEHWS.

MNMepexoaum K pacCMOTPEHWIO OCHOBHOIA
GYHKLMKM nporpamMmel main, 3aHnMatoLLeit
CTpoku 72—99.

Crpokamm 74 u 75 3arpyxalotcs ka-
NMBPOBOYHBLIE KOHCTaHTHl ANIf HACTPOKM
reHepatopa DCO Ha wactoty 1 MIu. 3to
Tpebyetcs ans mopyna USCI [2].

Crpoxn 76—78 ycraHaenvsawoT 4ac-
ToTy curHana ACLK npubnuaurensHo pas-
Hoin 1500 'y [2].

Crpoka 79 1 npogonxaioluve eé cTpo-
xm 80 1 81 HacTpamBaioT Moayns WDT+ u
paspelialoT HemMackupyemoe npepbisaHue
NMI. MNpexpe Bcero, 3apaérca naponb
WDTPW. [lanee akTWBHbIM yCTaHasnmBaeT-
Csl cnagjarolvii nepenag ypoBHA curHana
(OH MpoucxoouT B MOMEHT HaXaTws Ha
KHOMKy S1) 1 paspelwaercs npepbiBaHue
no aTtoMy nepenagy. 3atem mogyns WDT+
nepesoanTCA B PEXUM WHTEPBaNbHOrO
Taimepa, oBHynseTca ero CHETHBLIA pe-
rCTp, BLIBWMPaAETCs MCTOMHUK TaKTOBOro
curHana ACLK, a gnutensHOCTbL MHTEpBana
cpabaTbiBaHus TaliMepa ycTaHasnmBaeTcs
paBHoi 32768 TaktaM. 310 Npubnuautenb-
Ho 22 ¢ (32768/1500).

Crpoku 82—85 HacTpavBaloT nopThl
BBOJa—BbIBOgA [1, 3].

Crpoxku 86—90 nepesBoasT Moaynb
UCSI B pexum UART co cKopocTbio
9600 Bog, [3].

Crtpoka 91 u npogonxawwasa eé
CTpoka 92 ycTaHaBnueaoT pexum pabo-
Tl mopyns ADC10 [3]. Ucnonbayemsiia
sxopn, ALIMN noka He 3apaértcs, aTto ByneT
caenaHo B cTpoke 22. [1na 1oro 4tobwl
MOXHO BbINO M3MEPATL HanpsixeHue nu-
TaHwd, HeobxoouMMO UCNONBL30BaTL BHYT-
PEeHHUI1 MCTOYHMK 06Pa3LIOBOro Hanpsaxe-
Hua 2,5 B, yem u obycnoeneHa sanucb
edvHvubl B paspsg REF2_5V. MNpu atom
3Ha4YeHMA N3MepPAEeMOoro HanpsXXeHus, no-
AasaemMoro Ha Bxoast A4 n A5, Takke He
A0JKHBI BBIXOAWTE M3 nHTepsana 0...2,5 B.
Ecnn oHu moryT 6biTe Bonblue, Heobxo-
AMMO MCNOoNb30BaTh OENUTENW HANpPsXe-
HWA.

Crpoka 93 BbinonHseT 3anvck B paHee
He BCTpeyaswwitica peructp ADC10AE.
EnovHuua B ero paspsge 03Ha4aet, yTo
COOTBETCTBYIOLUMIA eMY BLIBOO, MUKPOKOHT-
ponnepa nepeseféH B pexumM aHanorogo-
ro exopga. Uenw, paboraiowme ¢ guckper-
HbIMW (IOrMYECKMMK) CUrHanamm, oT aToro
BblBOAA OTKIOHaTCA. B Hawem cnyvae
aHanoroebiMn Bxogamu A4 wn A5 cra-
HoBATCA BbiBOAL P1.4 1 P1.5. CooTteeTct-
BUe MexXay MMEeHaMK aHaNoroBblX BXOOOB
M NOPTOB BBOAA—BLIBOOA ANA KaXO0ro
TUNa MUKPOKOHTPONNEpPa MOXHO HaiiTh B
€ro CrnpaBOYHbIX AAHHbIX.

Crtpoka 94 paspelwaer npepsiBaHve
OT CTOPOXEBOro TaiiMepa U HemMackupye-
moe npepsisaHne NMI.

Ctpokmu 95 v 96 npuceamsaloT Ha-
4anbHble HyNeBble 3HaYeHWA NepemMeHHbIM
counter n num.

Crpoka 97 v e€ npoponxeHue cTpoka
98 BLIKNIOYAKT HEUCNONb3YEMble MCTOY-
HUKW TakTuposaHus v mopyne CPU, a
TaKxe paspeLluaoT HemMackupyemsie rnpe-
PbLIBAHWUA, K KOTOPbLIM OTHOCWTCS Npepsbl-
BaHWe OT CTOPOXEBOro TanmMepa.

Crpoka 99 o6baBnAer GecKOHEeuHbIiA
LMK,

Crpokm 12—37 onuckiBaioT o6pabor-
YUK NpepbiBaHNSA OT CTOPOXEBOro Talimepa.

Crpoka 12 ykasbiBaeT HasBaHMe Bek-
Topa atoro npepbisaHua WDT _VECTOR, a
cTpoka 13 npeacrasnset co6oir 3arono-
BOK obpabatbiBalolieit ero ¢GyHKUMK, B
naHHom cnyvyae WDT _ISR.

Mockonbky HeOBX0AUMO U3MEPATL Ha-
npsXxeHus pa3 B MUHYTY, a Talimep cpaba-
ThiBAET 4epes3 22 ¢, 3amMepbl cneayer ge-
narb TOMLKO NPW KXA0M TPETLEM Ero cpa-
6atbieaHvM. Toraa nepuos NOBTOPEHUS
W3MEepeHniA NoNy4YnTCA pasBHbiM 66 ¢ —
HEMHOro 6onblUe MUHYTLI, HO 3TO MOXHO
cHUTaTh AonyctumeiM. CYET npepbiBaHuin
BEOETCA B NMEpPeMEeHHOI counter, koTopas
CTpOKOW 15 kaxnaplil pa3 yeenuuusaeTcs
Ha eguHuLy. W TONbKO NPy AOCTUXEHUN €10
3HaveHns 3 (3TO ycnosve NpoBepsieTcs
cTpokoii 16) BLINONHAOTCA W3MepeHue
HanNPsXXeHWA 1 COXPaHeHWe UX 3HaYeHui B
maccuee u (cTtpoku 17—36).

Crpoka 18 nposepsieT, He NpeBbILUeHO
Ny OOoNyCTUMOE YUCNO WU3MEPEHWIA, CYET
KOTOpbIX BEOETCS B NepeMeHHoi num. OHO
He J0MKHO 6biTh 6ONbLUE Y1CNA ANEMEHTOB

maccusa u. Ecnn mecTto B mMaccuee ewe
€CTb, BbIMOMHAOTCA CTPOKK 19—34.

Crpoka 20 o6baBnseT UMKN ONS Bbl-
NOMHEHWA TPEX M3MEPEHWIA HANPSIXXEHWSA.

Crpoka 22 3aHOCUT B peructp
ADC10CTL1 ogHy M3 TPE&X KOHCTaHT M3
maccuea ADC10PAR. 3tum BbiBupaertcs
HY>XHbI kaHan ALLM.

Crpoka 23 zanyckaeT npoueaypy aHa-
noro-ungposoro npeobpa3oBaHuns, 1 Noc-
Ne eé 3aBeplleHus, KOoTopoe GuKCUpyeT
cTpoka 24, no pesynsrary paBotbt AL|M
CTPOKa 25 BbiNUCAET 3HaYeHUe Hanpsxe-
HWSA B AECATKaX MWIMBOMLT W 3anvchiBaeT
€ro MaccwB u.

HanomMHum, 4to pecatupaspsanHbiii AL
pasnuyaeT 1024 ypoBHeid BXOAHOIO Hanps-
xeHus. MNpu aToM BbixogHoe 3HaueHwe 0
cooTeeTcTByeT HanpsixeHuio 0 B, a 3Hade-
Hue 1023 — obpa3uoBOMY HaNPAXEHWUIO
ALM, B pasHom cnyyae 2,5 B. Cnenosa-
TeNbHO, U3MEPEHHOE HanpsXXeHWe B AeCHT-
Kax MWIIMBOMLT PaBHO

U - 250 ADC1OMEM

- 1023 '
rae ADC10MEM — copepxumoe oaHo-
WMEHHOro perncTpa, XpaHsauwero pesynb-
TaTt npeobpazoBaHus.

MNockoneky Npu ymHoxeHu ADC10MEM
Ha 250 MOXeT MoNy4YUuTLCA YUCNO, BLIXO-
Aswee 3a npepenst Tuna int, oKpyrAvm
1023 po 1020 (npu aTOM BHecsA norpeLwu-
HocTe 3/1023-100=0,3 %) u cokpatum
YyucnuTenb v 3HameHatens Ha 10:

y - 25- ADC1OMEM

B 102 ’
4TO COOTBETCTBYET BbIPAXEHWIO B CTPO-
Ke 22.

MNpy “3aMepeHUn HaNPsXKEeHUs NUTaAHKA
MWKPOKOHTponnepa Ha exog ALM noctyna-
€T NONOBMHA 3TOrO HaNPAXeHWs, NO3TOMY
HEOBX0AMMO YMHOXWTL pesynstat Ha 2.
MoaTtomy, ecnu i pasHo Hynto (cTpoka 26),
4YTO COOTBETCTBYET M3MEPEHUWIO Hanpsixe-
HWA MWUTaHWA, pesynbTaT yaBavBaeTcs
(cTpoka 24). B cny4ae 1Crnonb30BaHuA Ha
BHELLUHWX BXOOax OAenuTeneil HanpskeHus
Heo6xoaumo Noao6HLIM 06Pa3oM YHeCTs 1
MX KO3 PULMEHTBI AeNeHNs.

Crpoka 28 o6Hynset paspsag ENC pe-
ructpa ADC10CTLO. Oeno B TOM, 4TO fio-
6ble MBMEHEHUA B KOHGUIypaumm Moayns
ADC10 (BblI6Op MCTOYHMKA TaKTUPOBAHWS,
KaHana w3MepeHusi, UICTOYHUKa 06pasLo-
BOr0 HanNpPsXeHust) BO3MOXHbI TONLKO NpU
HyneBoM 3HaqeHun paspaga ENC. B npo-
TUBHOM Cny4ae BCE BHECEHHbIE M3MeHe-
HUA ByayT MPOUrHOPWUPOBaHLL. JTO BAXHO
NOMHWTbL, NMOTOMY 4TO WHA4Ye pesynbrart
npeobpa3oBaHus HENpeackasyem.

Crpoka 29 ysenuuusaeTr CHETYMK U3-
MEpEeHWIA NUM Ha eaUHULLY.

Crpoka 30 exniovaeT ceetoamop, LED1,
cTpoka 31 BbigEpXWBaeT naysy B He-
CKONbKO OECATKOB MUNNWCEKYHS, a CTPO-
ka 32 ceetoauop, BblknoyaeT [1]. tum
obecneymBaloTCA ero KpaTtkoBpeMeHHble
BCMBILUKK B MOMEHTbI MBMEPEHUS.

B cTtpoke 35 06HynseTca nepemen-
HaA counter, YeM Ha4YMHAETCA HOBbIN
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OTCHET TPEX cpabaTtbiBaHMi! CTOPOXEBOMO
Taiimepa.

Crpoku 39—70 onuceisatoT obpabor-
YUK Hemackupyemoro npepbiBaHnsa NMI.
HassaHnwe BekTopa aToro npepsieanma NMI_
VECTOR (cTpoka 39), a HassaHwe hyHKLMI-
obpaBoTtiuka — NMI_ISR (cTpoka 40).

Crpoka 42 dopmupyeT 3amepxky,
HeoBXoAMMYIO ANA YCTPaHEHWS peakLUmu Ha
Opebear KoHTakToB KHOMKKW S1. MocKonbKy
HeT BO3MOXHOCTW HanpsMylo onpenenutb
cocTosHve BuiBoga RST/NMI, npuxoautcs
nenatb 3agepxky 3asenomo 6Bonblueit
pnvtensHocTy apebeara v npegnonarars,
4YTO UMKN nepepadv vHopMaumm B KOM-
neiotep anures Bonblue NPoaoMKUTENb-
HOCTW yoepxaHusa kHonkn S1 Haxkatoii. Mo
3TOIN NPUHMHE PEKOMEHOYETCH HAXKUMAaTb U
OTNyCKaTb KHOMKY BbiCTPO, WHAYe MOXHO
CMpOBOLMPOBaTL MOBTOPHLIA 3anpoc npe-
pbLIBaHKA B MOMEHT €€ OTMYCKaHWS.

Crpoka 43 — 3aronoBokK uMkna no
nepemMeHHoi j, KoTopelii nepebupaeT Bce
3aneMeHTbl MaccuBea U.

Crpoku 45, 47, 49, 51, 55, _
60, 62 BLINONHAIOT OANHAKOBLIE
onepauuu. MNpoucxoout oxuoa-
HWe 3aBepweHws nepegayn
npeablpoywlero Gaira [3].

Crpoku 46, 48, 50, 52
3arpyxalor M3MepeHHLIE 3Haye-
HUA HanpsbkeHusa B Mmopynb USCI
LN nepefasn B KOMMLIOTEP.
Mockonbky OHW NpeacTaBnNsaTCA
TPEMS AECATUYHLIMI Pa3PAaaMu,
dopmynbl x paspeneHns Ha pas-
pAAbl HECKONBKO OTAMYAOTCs OT
vcrnonb3oBaHHbIX B [3], roe pas-
papoe 6bino Tonbko Asa. Ans
BblOENeHWs CTapllero paspsga
(eauHuubl  BONMLT)  WCxoaoHoe
3Ha4eHve ufj] B crpoke 46 LenoynucneHHo
penutcsa Ha 100. [na pazgeneHns Lenoii v
npobHoin Yacteli cTpoka 48 nepepaér
sanatyio. Cnegyiowwmin pa3psn, (oecarbie
[onu BonkTa) BbiuMCNsieT cTpoka 50.
McxogHoe 3HaveHue LenoYncieHHo oenuT-
cA Ha 10, sarem GepércAa ocrtaTtok oOT
MOBTOPHOrO LUENOYUCNEHHOrO [OeneHus
pesynetara Ha 10. W HakoHeyu, mnagluwia
pa3psapg, (CoThle OonvM BONLTa) BLIMUCASET
cTpoKa 52 kak OcTaTok OT AeNeHus Cxom-
HOro 3HaveHusi Ha 10.

Crpoka 53 npoBepser 4Mcno yxe ne-
PefaHHbIX 3NeMeHTOB Maccuea U, KOTopoe
Ha epvHuly 6onblue Tekywero 3HaYeHus
nepemeHHon umkna j. Ecnn oHo He kpaTtHo 3,

TO HeoBXxoAMMO pasfenvTsL NepefaBaeMble

3HaYeHUA CUMBONOM "', 4TO AenatoT CTPOKK
54—57, B NpOTUBHOM Cny4ae CTPoku 59—
64 nepepagyT NMPW3HaK KOHLA CTPOKWU —
nocneaosarenbHOCTb CUMBOSOB "\I' 1 "\n’.

Crpokm 66 1 67 o6HYNAIOT Nnepemen-
Hble counter u num, Gnarogaps 4emy
HOBblE pe3ynbTatbl W3MepeHuid ByayT
3anucbiBaTbCA B MacCcuB U C ero Havana.

Crpoka 68 cHumaet ¢nar sanpoca
npepbisaHua NMI, a crpoka 69 paspeluaer
peakumio Ha HOBbIM 3aNpoc NpepbIBaHWA
NMI.

Puc. 1

Ana nposepku paboThl Nporpammsbl
aBTOp UCMNONbL30Bas B KAYeCTBe WCTOYHU-
KOB PEervcTpvpyeMoro HanpsikeHus nsa
HaCTUYHO PaspsAXeHHbIX ranbBaHWYEeCKUX
anemexTa Tunopaamepa AAA, NoOKNIOYEH-
Hble K BbiBogaMm P1.4 v P1.5 MUKPOKOHT-
ponnepa, Kak nokasaHo Ha puc. 1.

MopxniouvB OTNAJ0YHYIO NNATy K KOM-
NbIOTEPY W 3arpy3vB B HEE MporpamMmy,
3anyctute e€ Ha BbinonHeHwe. HaGnio-
[aiiTe, Kak pas B MUHYTY BCMNbIXMBAET CBE-
Toauog LED1. 310 3HauuT, 410 namepeHus
Npoun3BoaaTcA. Ho Npu nonbiTKe HAXaTh Ha
KHOMKY S1 cpepa nporpaMmMUpOBaHUA Bbi-
[aET coobLueHMe 0 KpUTUYECKON owmbke 1
asapuiiHO 3aBepLUaeTcs.

¥YBbl, 32 UICNONL30BaHWE OOMONHUTENb-
HOro BX0Aa MWKPOKOHTPONNEpa NpuxoauT-
CA NNatuTb HEBO3MOXHOCTLID WCMNONb-
30BaHuA BCTpoeHHoro B cpeny IAR Embed-
ded Workbench otmnaguuka. Leno B Tom,
yto BbIBOZ, RST/NMI atoT otnagymk mc-
rnonb3yet B cBoei paborte. Ho nockonbky
3arpyxeHHas nporpamma ckoHpurypupo-
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Puc. 2

Basia aToT BbIBOA B CBOMX MHTEPECcax, CBA3b
C OT/laf4MKOM OKa3bLIBAETCA HAPYLLUEHHOM.

Y1066l nonHocThio y6eauteca B pa6o-
TOCNOCOBHOCTM NPOrpamMmbl, Heo6xoaMMo
coenars cnegylowee. BeinonHuTe B cpege
IAR  Embedded Workbench komangy
"Download and debug”, nocne 4ero 3a-

BEPLWNUTL OTNAOKY, AaXe He 3aryckas npo-
rpammy Ha BeinonHeHwe. OTcoeauHUTL
OTNaA04HYIO NNAaTy OT KOMNLIOTEPA WU BHOBL
noaknioynTe eé. Tenepb 3arpyxeHHas B
MWKPOKOHTPONNEp nporpamMmMa HayHer
paborate aBTOHOMHO, B 4€M MOXHO y6e-
ANTLCA NO Muraduio ceetoamopa LEDT.

CnegytoLmm WaroM AomkHO BbITb yCTa-
HOBNEHWE CBA3W MeXAy OTNaa04HON NiaToin
W KOMMNbIOTEPOM C MOMOLUBID MPOrpaMmbl
HyperTerminal unuv eit nogo6Hoi1 [3]. Korna
CBA3b HamaXeHa, MOXHO, NMOAOXAAB He-
CKOMBKO MUHYT, 4TO6k! 66110 3aperucTpupo-
BaHO [0CTaTO4HO MHOrO OTCHETOB Hanps-
XeHWs1, HaxaTb Ha KHOMKy S1 otnapouyHoi
nnatel. MNpyu 3TOM B OKHE TEPMWMHANLHON
fporpamMMbl AOMKHLI NOABUTLCA CTPOKW C
W3MEPEHHBIMW 3HAYEHUAMI HAMPSKEHWS,
nogobHbIe NOKa3aHHLIM Ha pUC. 2.

JlaHHyio nporpammy MOXHO MOamdpun-
uUMpoBaTh NO CBOEMY YCMOTPEHWIO, Mpu-
cnocobuB eé ans u3amepeHus, HanpuMep,
TeMneparypbl, Kak ato 6bino cgenaHo B
[3], nuBo ans Gonbliero Yucna BHELLHWMX
kaHanoe. Kpome Toro, yeenuyn-
BaA MakCMManbHOEe 3Ha4YeHWe
nepemMeHHoi counter, MOXHO
YBE/IMYUTL UHTEPBan BpPeMeHU
Mexay uamepeHnsaMu.

MoOXHO W cokpaTuTb 3TOT
VHTEepBasn, BbiBpaB WCTOYHUKOM
TakToBbIX UMNynscoB SMCLK, a
paspsapamu WDTIS1, WDTISO
YMEHbLUWTL €ro ANUTENLHOCTL B
TakTax. Tak MOXHO MpeBpaTuTb
OTNafoqHYI0 Mnaty B NPMMUTUB-
HbIA ocumnnorpad ¢ Makcumasnb-
HOW 4acTOTOW AOWCKpEeTulaumm
curiana npubnuautensHo 15 k.
OpHako, 4Tobbl yBUOETL OCUMN-
norpammy, npuaétca Hanucatb
KOMMBIOTEPHYIO NporpamMmy 4ns eé onepa-
TWBHOrO NOCTPOEHWS HA 3KPAaHE KOMMbIOTE-
pa. B kpaitHem cny4ae MOXHO COXPaHWTb
nepeaasaemMble PEerucTpaTtopom pesynb-
TaTtbl B TEKCTOBOM chaine, 3arpy3nTb ero B
nporpammy Microsoft Excel u noctpouts
rpaduk B Hei, HO 3TO YBENWYWUT BpPEMS
MEXAy MOoNy4YeHWeM pe3ynbLTatoB M X
HarnsgHbIM oToBpaxeHnem.

NUTEPATYPA

1. Cokon C. MukpokoHTponnepsl MSP430.
MNepewie warn. — Paguo, 2012, Ne 12, c. 43, 44;
2013, Ne 1, c. 47—49.

2. Cokon C. MukpokoHTponnepsl MSP430.
CHuxaem 3Hepronotpebnenne. — Papguo,
2013, Ne 2, c. 49—51; Ne 3, c. 51, 52.

3. Cokon C. MukpokoHTponnepsl MSP430.
HeobuiuHbil TepMmomeTp. — Paamo, 2013, Ne 5,
c. 48—50; Ne 6, c. 51—53.

4. Coxon C. MukpokoHTponnepsl MSP430.
CeHCOpHLIN PperynaTtop ApKOCTU CBETOAMOOA. —
Papgwo, 2013, Ne 7, c. 49, 50; Ne 8, c. 53, 54.

5. Cokon C. MukpokoHTponnepst MSP430.
XpaHeHue uaMmeHseMblx napaMeTpos eo FLASH-
namaTu. — Paauo, 2014, Ne 3, c. 51—54.

Ot pegakuymn. [POEKT ¢ PACCMOTDEHHOMN
B CTarLe nporpamMmori UMEETcs no agpecy
ftp://ftp.radio.ru/pub/2014/04/v_log.zip
Ha Hawem FTP-cepeepe.
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B KOHLEe nosanpownoro roga, nepeg
npoBegeHneM Halux TPaouLUMOHHBLIX
COpeBHOBaHWI Ha guana3oHe 160 MeTpos,
Mbl BHECNW CYLLECTBEHHbLIE W3MEHEHWUA B
ux nonoxeHwe. Hoeoe nonoxenwe 6Gbino
paspaboraHo C y4acTweMm 4neHoB knyba
Top Band DX Club, koTopbiit o6beauHseT
3HTy3uacToB paboTsl HA 3TOM AManasoHe.
Bonee Toro, kny6 cran coopraHusaropom
copesHOBaHWiA. BCE 310, HECcOMHEeHHO,
cnocobcTBOBanNO  pPocTy

MPUCLINAIOT OTHETHI B CYAENCKYIO Konne-
ruio...

Mopasnswilee GONLWMHCTBO NOCTY-
NWBLLNX OTYETOB B NPOLIEALLNX COPEBHO-
BaHUAX BbINO yXe B 3NeKTPOHHOW dhopme,
1 MOCTYNWUNKN OHW B TEYEHUWE OBYX Heaeb
nocne wux OKOH4YaHus. Bcé bonbwe w
6Gonblle yyacTHWMKOB Tenepb 3arpyxaioT
nx yepe3 WEB-uHTepdeiic UASQCQ, uTo
roBOPUT O BO3POCLLEM YPOBHE NOAroTos-

nonynapHoctun RUSSIAN
160 METER CONTEST kak
cpegy poCCUINCKKX, Tak U
CpeAn WMHOCTPAaHHLIX pa-
pvonoburenei.

Bropwle copeeHoBa-
HUA Ha amanasoHe 160
MEeTpoB eweé pas nog-
TBEpPOUNY NPaBUIbLHOCTh
NPUHATHIX TOrga pewe-
HWA. Kak n B nepebIx co-
PEBHOBaHWAX MO HOBOMY
NONOXEHWID, CBOE y4ac- |
TUEe B HUX OTYETaMKU nog-
TBEpaunu no4tn 200 pa-
AvocTaHumin. Beinu npeg-
crasneHsbl 25 CTpaH u Tep-
pUTOPWIA MUpa, a Takxe
40 obnacTtein (kpaés, pec-
nybnuk) Poccwiickoin de-
aepaumn. Henbas He oOT-
METUTb, 4TO B 3TKUX CO-
peBHOBaHWAxX ObiBaeT He-
Mano y4acTHWKOB, NPOBO-
AAWMX BCEro HeCcKoNnbko
CBfi3ei, — TakoBa yX cne-
unduka gaHHoro guana-
3oHa. Crapas "6oneaHb” |
TakMx Y4acTHWKOB — K
COXaneHwid, He BCe OHWU

Anbrupgac Yxgonac (LY7M).

|
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E-mail: mail@radio.ru
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Top Band /
DX Club

K1 OTYETOB (NPaswnbHOCTL UX odopmne-
HUA Mo hopmMansHLEIM NpU3Hakam npose- |
psieT komnbioTep). MNonHblit Nepexon Ha
BNEKTPOHHbIE OT4YETBE B Onuxaiwem
6yaywem Mo3BONMUT 3aMETHO COKPaTUTb
BpemMs CyaeicTBa NpuMepHO 00 OBYX
Hepenb.
Cpenw cTaHumii ¢ 04HWM ONepaTopom
OT eBponenckon Hactu Poccuun Ha nep-
BOE MEeCTO BbIEN MOCKBWY AnekcaHmp
Miamanos (UASC), a cpean &,
{ Y4aCTHWKOB OT a3uaTcKoii
| e€é yacTtu AnaTtonuia
MNonesuk (RC90) m3 Ho-
Bocubupcka. Y nHoctpaH-
HbIX Y4aCTHWKOB, KaKk U B
NPoLWNoOM rogy, ny4iimnm

t'i {

& 6bin Anbruppac YxpoHac

(LY7M) n3 Jlutesl.

| Y cTaHuuii ¢ HECKONb-
KWMW OnepatopamMu no-
6eounu COOTBETCTBEHHO
KomaHabl RM4F us MNeHsb
(onepatopbl RK4FL, UD4FD
v UB4FCI), RK9Q u3 Kyp-
raHa (onepatopsi RW9QA
v BRWIQC) n UU7J us
Kepuu (onepatops UUOJM
v UUSJBO).

Mel nosgpasnsem
nobeauteneinr RUSSIAN
160 METER CONTEST
2013 v 6narogapum BCex,
KTO npucnan oT4éThi!

B Ttabnuue npusene-
Hbl pe3ynbTaTbl BCEex
Y4acTHWKOB (NO rpynnam
MECTO, NO3LIBHOMW, YMCNO
CBR3€eii, YUCNO O4YKOB 3a
CBA3W, MHOXWTENb, pe-
3ynerar).

l::-. y 4

TexHuuyeckue pe3ynbTaTthbl BC€X YYAaCTHUKOB

B rabnuuax no rpynnam npvseaeHl MecTo, No3biBHOMN YHACTHUKA, YUCTIO CBASEN, YUCIO O4KOB, MHOXUTENb, pe3ynbTar

MULTI-OP WORLD

1 UU7J 249 1624 63 102312
2 LY2TA 209 1285 60 77700
3 UT7E 187 1278 56 71568
4 9A3B 144 802 48 3B496
5 MWOEDX 124 739 48 35472
MULTI-OP RU AS
1 RK9Q 163 685 46 31510
2 RKSCYA 102 440 44 19360
3 RD110RAEM 84 319 43 13717
4 RLSM 33 127 25 3175

MULTI-OP RU EU

1 RMA4F 238 728 61 44408
2 RYBY 206 615 57 35055
3 RT7T 184 539 55 29645
4 RA4FWA 52 149 27 4023
SINGLE-OP WORLD
1 LY7M 260 1657 62 102734
2 LY3B 233 1531 63 96453
3 SO04R 230 1471 62 91202

4 UYOZG 204 1309 59 77231
5 0G2A 209 1305 59 76995
6 UTSECZ 203 1332 56 74592
7 UY3AW 178 1118 57 63726
8 UX3IO 176 1155 54 62370
9 SEOX 164 1006 60 60360
10 SMEM 181 1093 54 59022
11 YQBA 172 1050 55 57750
12 OK4RQ 163 1029 56 57624
13 UY7TMM 154 1077 52 56004
14 US8sIM 164 1028 54 55512
15 UT8IO 125 934 50 46700
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60 METER CONTEST 160 METER CONTEST
Aot Lzdenss Ansncanppy Mnwancsy

LY7ZM UASC

34 T2 MocTe 8 rpynne SINGLE OF
& [nponelomd wscre Pocoen

| QPAAFO

g MnakeTkn ﬂ'Oﬁeﬂ”Tﬂ‘ﬂﬂM 3TOro KoHTecra.
& 16 EUBGAF 136 850 49 41650 69 DGI1EA 21 97 14 1358 11 RVICC 166 481 55 26455
[41] 17 UT2LU 128 874 46 40204 70 OZ1HHH 16 90 15 1350 12 UA4CC 138 436 55 23980
(&) 18 UT7VR 103 740 50 37000 71 VK6EDXI 14 100 12 1200 13 RX3QP 164 477 49 23373
o 19 UTSVX 106 671 49 32879 72 HL2CFY 8 80 10 800 14 RwW4LC 147 449 50 22450
20 DLOMRF 107 694 45 31230 73 YT1HA 10 72 10 720 15 RT4W 145 437 51 22287
l ' 21 WY7m 97 655 47 30785 74 PAORBA 12 57 10 570 16 R3QF 139 405 54 21870
22 ouzv 111 650 47 30550 75 JO7KMB 7 70 7 490 17 RWACLF 138 420 51 21420
B 23 SP4GL 96 631 46 29026 76 USOTA 8 31 8 248 18 UAGBCC 147 432 49 21168
o, 24 OH2XX 97 578 47 27166 77 LZ2Z2G 5 31 4 124 19 UABYW 141 415 47 19505
=} 25 OH2BO 85 555 47 26085 78 DLSFB 3 16 4 64 20 RASB 140 412 46 18952
E 26 USDQG 92 681 38 25878 79 PE1RIN 1 3 0 0 21 RK3ER 121 354 53 18762
27 YL2CV 87 563 44 24772 22 RA3DX 119 360 51 18360
_n- ; 28 UR4LFA 82 588 41 24108 SINGLE-OP RU AS 23 UA4HIP 113 350 50 17500
" 29 YL2PP 67 468 43 20124 24 RABIGE 114 344 49 16856
30 URSVR 79 493 38 18734 1 RC90 226 91 61 59231 25 UA4CNJ 123 354 46 16284
31 4K6FO 67 551 33 18183 2  UA9IMA 219 942 62 58404 26 UA3QGT 108 326 48 15648
£ 32 yL2i 74 488 37 18056 3 RAgY 200 850 58 49300 27 RU4AA 114 323 48 15504
° 33 US6IKF 65 496 33 16368 4 RK9AX 186 801 57 45657 28 R6DX 116 338 44 14872
s 34 YO2Is 71 414 38 15732 5 RKSUE 172 715 54 38610 29 R5AJ 102 303 49 14847
& 35 UsoMs 58 444 32 14208 6 RO90 151 632 53 33496 30 RABAN 100 309 48 14832
. 36 SN5J 52 359 39 14001 7 UABWAA 136 592 49 29008 31 UAICUR 108 308 47 14476
: 37 DD5M 74 354 39 13806 8 RMSU 118 482 49 23618 32 RK4NAB 95 292 47 13724
. 38 14FYF 70 396 34 13464 9 R110RAEM 112 479 43 20597 33 UA4NDX 93 287 47 13489
s 39 UTSUN 59 396 33 13068 10 RUOA 96 389 51 19839 34 RT3T 95 287 47 13489
p 40 UXBIX 56 402 32 12864 11 RKOAB 106 438 41 17958 35 RMS5Z 94 281 44 12364
s 41 IK2A00 65 356 34 12104 12 RSDA 81 352 46 16192 36 RAZFAC 93 264 46 12144
: 42 USSIND 52 363 33 11979 13 UADACG 101 392 40 15680 37 RA30A 83 250 40 10000
° 43 UT2HM 54 374 32 11968 14 RT9X 71 308 42 12936 38 RA3NC 77 230 43 9890
e 44 DL5SWB 59 328 32 10496 15 RXSWN 67 289 37 10693 39 RO4I 74 229 40 9160
: 45 UX2MK 50 383 27 10341 16 UA9SSIV 58 245 33 8085 40 UA3YY 85 243 36 8748
. 46 YO3FRI 49 306 29 8874 17 UASMUY 54 217 33 7161 41 UA6G 84 244 35 8540
: 47 DJ3WE 51 268 30 8040 18 RK9FBO 49 210 29 6090 42 R7CA 69 203 40 8120
. 48 LY25A 50 293 26 7618 19 R9AM 53 195 28 5460 43 UAGLFB 73 208 36 7488
. 49 YU1DW 54 282 27 7614 20 ROCAC 35 149 28 4172 44 UABAVQ 66 185 35 6475
: 50 UTONB 35 287 24 6888 21 RZ9A 21 73 17 1241 45 UAICIO 59 173 37 6401
. 51 EUBAA 35 2583 26 6578 22 RNSRM 18 79 15 1185 46 RK3EK 61 169 34 5746
: 52 DLAME 3 219 29 6351 23 RSCZA 15 58 14 812 47 RATNAL 51 151 34 5134
. 53 URSUBR 35 232 26 6032 24 UASAAG 7 27 9 243 48 RW4AD 52 143 34 4862
. 54 OHEECM 38 260 23 5980 25 RAOUBI 10 21 7 147 49 RW3AI 54 138 29 4002
5 55 UX8Q 38 280 21 5880 26 UAOOE 5 13 5 65 50 R3RAE 41 123 26 3198
° 56 YO9AGI 42 242 24 5808 51 RA1ABR 49 132 24 3168
& 57 UT3IA 30 232 23 5336 SINGLE-OP RU EU 52 RABLES 38 104 24 2496
. 58 UX6VA 33 224 23 5152 53 R3IS 32 94 25 2350
. 59 JH2FXK 28 243 21 5103 1 UASC 273 841 65 54665 54 RN2FQ 28 74 21 1554
- 60 UT4WA 34 196 24 4704 2 R3XX 256 782 63 49266 55 RA4UAT 16 48 18 864
- 61 SE4E 35 208 21 4368 3 RA4LW 252 781 61 47641 56 UA4FDL 12 37 12 444
N 62 EU3NA 3 175 24 4200 4 R3KM 242 734 61 44774 57 UA4ANZ 1 27 1 297
- 63 JNAMMO 23 205 20 4100 5 RV4AB 218 663 59 39117 58 UA4NC 9 18 8 144
z 64 ON7EH 31 163 24 3912 6 RIDX 213 644 57 36708
=] 65 OK1FMX 38 168 23 3864 7 R7W 174 529 60 31740 CHECKLOG
% 66 YOSDAS 27 142 17 2414 8 R7AW 183 547 55 30085
g 67 OKI1IE 30 140 17 2380 9 UAdAAC 175 522 57 29754 UPOL, UTOMF, YL5X, R3GMT, LY2DX, EW6GF,
68 HAITI 37 139 16 2224 10 UA4L 176 533 54 28782 | YO50HO, UW1IWU, IQ4FA, ROUA, RAOLMK =




‘Cnacubo za Konmecm u namame!’

KOMMEHTapusXx, KOTOpble NWWYT B

CBOMX OTHYETAX MHOrWe Y4aCTHUKW
copeBHOBaHwit "lMamATe”, Hapagy C WH-
dopmaumeit 0 Tex, B NamATb O KOM OHW
paboranu, ecTb U cnoea GnarogapHoCTH
opraHu3aTopy — pegakuuu XypHana
"Paguno”. He ctanu ucknioyeHem
v copeBHoBaHusa 2013 .

OT14étel 06 y4acTum B 3TOM
MEpPOoNpUATUK, NPOXoauBLLIEM B
nekabpe MuUHYBLUEro roga, npu-
cnanu onepartopul 172 pagwo-
cTaHumiti n3 12 crpaH mupa. B
BGONbLWHCTBE CBOEM 3TO, KOHEY-
HO, ObINM poccuaAHe WU KOPOTKO-
BONHOBWMKW M3 CTPaH, BO3HMKLUMX
nocne pacnaga CCCP. Ho npw-
ATHO OCO3HABATb, YTO OHO Bbi3bl-
BaeT UHTEpeC 1 Y paguonbure-
neit "paneHero sapybexbs”.

C «koHua nosanpownoro
roga Mbl Havyanu MNpuUHUMaTL
3NEeKTPOHHBbIE OTHETHI C 3arpya-
koih 4epea WEB-uHTEepdeiic
UA9QCQ, v c Tex Nop NpoueHT
Tex, KTO WCMOoNb3yeT 3TOT Bapu-
aHT HanpaBneHus OT4éTa B
CYLEWNCKYIO KONneruio, Bo3pacra-
€T C KaXAbiM CNeayowmmM KOHTe-
CTOM. 3TO HEe MOXEeT He pago-
BaTb, MOCKOMbKY CBUAETENLCTBY-
eT 0 BO3pacTaiolemM KayecTee
NOAroTOBKW OTYETOB y4acTHMKA-
MW COPEBHOBaHWIA.

Cpeaw Tex, kto pabortan Tene-
rpadom, Hawbonee axkTWBHLIM
6bin Jleonmo Cupopkud (R8XF),
tenedoHom — Yepmen lynuee
(UA3BL), Tenerpadgom v tenedo-
HOM — Anekcangp CmaxTtuH
(ROAA). A y kOnnekTwBHbIX pa-
AVOCTaHUMiA Hanbonee akTMBHOM
6bina komaHga RTS5G.

Mbl 6narogapum BCeX, KTO MPUHAN
y4actme B 3aTOM MEeMOpuanbHOM Mepo-
NPUATUK B 3dUpe 1 Npucnan OTY4eThI.

A BOT CTPOKM M3 KOMMEHTapues B
HEKOTOPbIX OTYETaX.

"Vyacreyio B Baluwmx copeBHOBaHUsIX
nepewiii pa3. bonswoe cnacubo 3a Hux!
CreywvansHo He rHan ckopocts CW — yse-
PEH, 4TO 3TO He TOT C/y4a, Koraa cTouT,
"saxas yauna", nbiTaTbCA BLIPBATLCA Bre-
pea.

US3LX paboran B namsars o Bukrope PycuHose
(UTBLL), xoropsiii Hemano cgenan Ans nponaradgbl
paguoniobuTenscrea soobule u nporpammel “OcTpo-
Ba B a¢hupe” B 4yacTHOCTH. BTO POTO cCAenaHo 6bino BO
Bpems DX-axcneguunm Ha Komopckue ocTposa.

O4eHb pas, 4To Bl npegocTaBunm MHe
BO3MOXHOCTb O3BY4YUTbL B 3¢pupe rnosbie-
HOV Moero TpeHepa v yyutesns Epmonosa
Banawma lNetposuya (UWEAU). Cnacubo!”

RAGAQ.

"Pabotan 3a y4acTHuka Benukoi
OTevecTBeHHOI BOViHbLI, BETEPAHAa Halle-
ro knyba Avaronuns Casencesa (UA9SB)."

UA9SBER.

"Paboran B namare o006 Weare
(OK2MW), KOTOPbI#A yLUEN N3 XU3HW BCEro

14 gHeit Hasan...".
OK2BUT.

"MMomsiHyn 04HOro 13 NepBLIX
MOMX HacTaBHUKOB W yuuTesnei
leHHaaua CepreeBuya PolymHa
(UA4IQ, ex UAG6FK), HeogHo-
KparHoro nobeauresns v Npu3é-
pa BcecotoaHsix 1 MexayHapos-
HbIX COpPEeBHOBaHWIA B COCTase
UA4KHW (nosaHee UK4HAW),
cosgarens nonynspHeix TpaH-
cueepos KPC-78 n KPC-81."

REYY.

"Hanpasnsiio oT4éT 06 y4ac-
Tun B copesHoBaHuusax "lla-
maTe” — paboran 3a "3amon-
HaBLUMEA KIO4" MOero otya —
lysankoBa AnekcaHppa Wr-
HatbeBuya (UBSSP).”

UU2JA.

"Paboran 3a AnekcaHgpa
Bawmnna (UASCM), ¢ koTopsim
Obi/1 3HAKOM CO CTYAEHHYECKUX
BpeMEH, — BMECTe Ha4YuHau
Ha konnektueke Ceepanos-
CKOro ropHOro WHCTUTYTa M
Aanslue ro xu3Hu Bcerga nog-
Aepxwvsany fobpeie OTHoLwe-
HuA. Calum He cTano, a naMsaTb
0 HEM XU1Ba, KaKk 0 Yenoseke c
bonbuioii OykBbi. A Kakon OH
6un cobecegHuk, aHaTUyHO
BMOGNEHHBIN B HaLwe xobou. "

RVOYK.

"B arom rogy paboran 3a

Tparuyeckn norubwero lpuro-

pus bunnyenko (ex RBRL7PEQ, RLO9P u

UXOHA). Bonogs (RWOAJ) Toxe paboraet

3a lpuwwy yxe He nepsbiii rod. Bcem cna-
cubo 3a KOHTECT U1 3a namaTs!”

UNSFM.

Pe3ynbTraTtbl y4aCTHUMKOB copeBHOBaHumn "Mamars” 2013 ropna

(NpyBEaEHB! NO rPyNNaM MecTo, No3biBHOM, NO3bIBHON SK, 4Mcno ceaseil, peaynbrar)

SINGLE OP MEMORY CW

1 R8XF UA9XP 103 10945
2 EW7SM RZ3DA 105 10718
3 RNSRF UASQAC 92 9810
4 RU3UW UA3UCF 87 9358
5 UAIF U1AM 86 9153
6 RASFB RAGFF 88 8938
7 RABIGE UAGIBU 80 8647
8 RABAQ UWBAU 79 8396
9 RX1AG U1AM 77 8197
10 RN7A RNBAL 74 7930
11 UASFGJ  UASFHC 74 7913
12 RAINAL UINL 76 7721
13 RORT UASRR 71 7366
14  RAITV UAOSY 65 6934
15 R7AT RNGCF 64 6708
16 UU2JA UB5SP 62 6234
17  EUBAA UASDX 56 5817
18 UA3PF UA3PF 55 5776
19 R2DDH UA3DVA 50 5403
20 UAZFL UA2CY 51 5377
21 4Z5K0 UAOSAF 49 5232

22 RU3FB RX3DIS 41 4365
23 PRA3BUAG UA3UAX 41 4275
24 UA3GR U3GP 40 4249
25 UA4L RA4LZ 39 4215
26 UA4HAZ UASSB 42 4142
27 SP3BES SP3ARS 42 4077
28 RZ4AZA  UK4ABT 38 3947
29 DFIMM  UL7AA 37 3869
30 RIND UATNYL 37 3841
31 UuUxiB UYOIA 37 3615
32 RWOAJ RL7PEO 35 3571
33 RX3PR UA3PAD 30 3189
34 UNT7ID UN7IBC 32 3150
35 UTsIZ UTEIA 26 2918
36 Uuu2uw UBSJGR 27 2891
37 UAICUR UWIBQ 25 2699
38 UA3WW  RD3WG 24 2612
39 uxau uB4iw 21 2452
40 RT5X US3FI 22 2247
41 RV3MR RU3MW 22 2236
42 |LZ49RJ LZ1FO 20 2218
43  UASMPW  UN7JBN 22 2077

44 ON3ND ON6CW 21 1999
45 RWOLO UAOLY 19 1893
46 US3LX UTsLL 18 1812
47 UA4LS UA4LW 17 1701
48 RN4AAD RV1AU 15 1520
49 4Z5TK 4Z5A0 12 1409
50 UASXBJ  UASXP 13 1058
51 URSFCM  URSFEL 10 1048
52 UA9XO0 UAIXGC 8 727
53 UA4AB RWA4AA 4 441
54 EWZEG EW2AWP 2 230
SINGLE OP MEMORY SSB
1 UA3BL UA3QO 17 11457
2 RASSF RASSAA 111 10608
3 RASJBA  RA6DO 77 7719
4 R3WZ RX3WT 67 6392
5 RC4AC UA4ALI 60 5374
6 RWwW3DU UW3FW 51 4915
7 RVSCQ RAQCPI 41 4007
8 UA3ABR UA3CA 42 3873
9 UA3YHG  UA3YEC 36 3520
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10 RWBALB RVEBO 34 3426 21  RAODAR RA3PA 81 8447 183 RZ3DZI U3DF 32 2867

11 RU3SD  UAS5DX 37 3396 22 R3EA UA3EYL 85 8341 14 RF4S UA4SF 20 2036
12 RAQUAD UA9VB 30 2680 23 UA3DLD R3FB 78 7643 15 RK6HXD U 3 280
13 RA3Z RA3ZA 32 2644 24 UNTFW  UN3F 69 6830
14 OK2BUT OK2MW 25 2410 25 RA4DR  RK4CO 68 6767 SINGLE OP
15 UASYTN  RASYG 26 2366 26 RUOLL  RWOLRJ 52 5526 1 UASC 231 24157
16 UT6IS usiz 26 2307 27 EWBOM EWSOB 48 5048 2 RA3NC 129 13695
17 RA3YDA  UA3YHE 26 2131 28 R8CAA  RASCDW 51 4936 3 RU4AA 121 12103
18  UASEUW R3EM 24 2130 29 RVOYK  UAICMQ 45 4602 4 RcCIQ 118 12060
19 UX3IT URSIFG 13 1128 30 RW3WR UA3WBZ 42 4123 5 RA4HBS 95 9278
20 UAOWI  UAOWC 1 926 31 RIQQ UASQAU 42 4082 6 RWA4AD 83 8748
21 UA9SBR UASSB 9 737 32 RWILW  RX3AX 40 4052 7 RAOLQ/MM 76 7951
22 UA3DEV  UYSYY 5 418 33 UNBFM  RL7PEO 39 3787 8 R8MD 76 7635
23 RT4B RA4AI 5 385 34 US4IRT  URSIFG 28 2779 9 RU3QM 65 6414
24 UAAM  U4AA 2 250 35 UA3X UK9AB 25 2641 10 OM3BA 62 6390
25 UAOLD  UAOLDX 2 214 36 RUBYZ  UA9AA 25 2216 11 RK3TM 58 5615
37 UAIAMO UAIAST 23 2196 12 RT9X 50 5288
SINGLE OP MEMORY MIX 38 RAOAY  RADASB 19 2023 13 UABHFI 45 4944
1 ROAA RAOACR 159 16777 39 UAOCHE UAOCFC 20 1880 14 UA9SMU 45 4257
2 R7TMM  RZ6LV 150 15115 40 USTUU  RAOKA 18 1868 15 YUITY 37 3566
3 ROSO U1LP 138 14402 41 RWOUM  RWOJB 14 1478 16 U3DI a7 3553
4 RW3AI  UA3AAP 140 14400 42 RM3G RA3GAM 15 1429 17 UADOK 23 2273
5 RKUK  USUU 127 13297 43 UUJQ  USE73 9 820 18 UR9MB 22 1849
6 UABXDX UABXAC 120 13066 44 RUOLM  UAOLAI 7 766 19 USSEEK 17 1828
s 7 RX9KT  UT4IG 123 12610 20 UA3GBV 18 1569
() 8 RWACLF  UA4CO 115 11674 MULTI OP MEMORY 21  EW6GF 3 310
R 9 RKINA RNINBB 114 11313 1 RT5G RZ3GH 166 16740
0§ 10 ua3eAM U3QD 105 11115 2 RQ5D RA3FQ 131 13344 MULTI OP
Of 11 BEwW7KR EW/CR 105 10725 3 EUIWW  EW20M 113 11986 1 RK9CYA 113 11850
o 12 urscoc RWBAN 101 10651 4 RUSCWG UASCDA 92 9720 2 RK3ZWF 102 9658
13 RU3XY  UA3XBP 102 10610 5 R95DOD UAS3SLS 94 9175 3  UNBLWZ 95 9476
| 14 RUIWZ  UWIWZ 97 10349 6 RZ9UWZ U9UU 86 8776 4 RK9ISXD 58 5299
15 RK3RX  RW3RW 99 10006 7 RK3XWL UA3XR 86 8250
£ 16 UTSI0O  UTSAL 87 964 8 RLIM UASMH 61 6052 CHECKLOG
O . 17 RusDXx  uAsCL 92 9546 9 RZIAWT UAILG 49 4770  DMS5DX, EW1TM, R6YY (8 namsts o UA4IQ),
= ¥ 18 RAIDZ  RASDE 92 9398 10 RKOSXR UOSP 45 4358  RABLES, RM7C, RN3FY (B namstb o R3FB),
E 19 Rz8U UASUD 86 9160 11 RCOFC  RVOFR 45 4123 RT9K/6, RUISB (8 namaTe 0 UASTD), RV3D (8
S 20 UA3VLO  UABXDI 90 8878 12 UROHWZ UT5HP 44 3952  namsTs 0 U3AB), UTSCY. B
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Q Cocraswa B.5.BocTearos (VASAM)

MNocne BoiHbl B ¢deBpane 1946 r. paguonobutenam |
| Cosetckoro Cowsa paspewuny BepHyTbCs B 3dup.
| MepebiMK yXe B anpene 3a3syqany nossisHele 3. T. KpeH-
| kens (RAEM) u konnekTuBHOW pagmocTtaHumn MockoBckoro

mHcTutyTa cea3nm UA3BKAH. Bckope 6bin cospaH LieHT- |
panbHblii paguokny6, ctann nNoABNATLCA W O0BnacTHble
panuoknyobl.

MHdopmaLmoHHbIiA roNo4 No BONPocam MoGUTEeNbLCKON |
CBA3X HA KOpOTKb‘IX BONHax yronanu Crtatbun B wpuaﬂe
"Paguo” v Bblledwuin B camom Hadane 1947 r. cbopHuk,
KOTOPbLIM nogroToeun k nevatu B. B. Boctpsakos (UA3AM).

.
L]
L]
L]
L]
L
L]
L]
L]
.
L]
L]
L]
L]
.
[ ]
L
.
L]
L]
.
L]
L]
L]
L]
.
L]
[ ]
L]
L]
.
L]
.
L]
.
.
L]
.
.
<
-
o
(4]
<
=)
4
=}
3
o




(e

B nonoxeHwe 0O MeMmo-
puwane "Mob6epna-69" no
npeanoxeHuUsamM paguoniobu-
Teneii BHeCEHH HekoTopblie
“3MeHeHus, koTopsie obner-
4alT, B YACTHOCTW, BLINOMHEHWE YCNOo-
BWIA NaMATHOrO AUMNIOMa POCCUACKUM
papuonwbutenam Cubupckoro "
JanbHeBocTOYHOrO heaepanbHbiX OKpy-
roB, a TaKXe WHOCTPaHHLIM paauoniobn-
Tensam, Haxoasawmmcs BHe EBponwl.

Kak n B npownom roagy, memopwan,
ANS y4acTUsl B KOTOPOM NpUrnallainTca
pagvoniobutenu BCex CTpaH Mupa,
6ynet npoxoauts ¢ 8.00 UTC

& MEMOPMAN "lNoEEAA-ER"

— onepartopaM MemopuanbHbix pa-
avoctaHumin B Bo3pacte ao 19 ner
BKNIOYUTENBLHO He MeHee 150 QSO;

— pagvoniobutenam npu paboTte Ha
OvanasoHe 160 meTpoB He MeHee
15 QSO0 (Habnwopexwnii);

— papuoniobutensm npu paboTte
TOonbko Ha YKB-puwanasoHax He meHee
5 QSO (HabnmopeHwnia).

Papuwoniobutenam npu pabote Ha KB-
AvanasoHax Heobxoaumo HabpaTtb
69 oukoe. 3a opgHo QSO (HabnopeHue)
papvonobutensamM, KOTopble HaxooaTcA
B npegenax LlentpansHoro, Ceesepo-3a-

Aunnombl "MNobepa-69" GyayT BLiga-
Hel 6ecnnatHo. POCCUIACKUM yyacTHUKaMm
uX BbILLMIOT B aapeca QSL-6iopo peruo-
HanbHbiX otgenenwin CPP, a uwHocTpah-
HbIM y4acTHMKaMm — B agpeca QSL-6iopo
HauuWoHanbHLIX  PaauoNBUTENLCKMX
opraHusauwia.

Kpome TOro, B anekTpoHHOM Buae
avnnombl ByayT BLINOXEHL Ha calite
CPP aons ceobogHoro ckayvBaHus. Ha
AoMallHVe aapeca y4acTHUKOB BhICHIN-
KW aunnomMoB B OyMaxXHOM BuOe He
oyner.

3anBKOW Ha nonydYeHwe aunnoma
ABNAeTca OT4éT 06 yyacTum B Memo-
puane. B otyéte memMopuanbHuix pa-
OANOCTaHUWA OonXHbl BblITb yKasaHbl
onepaTtopbl, BLINONHWBIUME YCNOBUSA
avunnoma v npeteHaylowue Ha ero

nonyd{exue,

3 mas no 14.00 UTC 9 mas. oo
TopxecTBeHHOe ero oT-
KpbITME CcOCcTOMTCA 3 Mas B
8.00 UTC paawuocTtaHuueii
RPE8L (r. CankT-MNMeTepbypr)
Ha yacTtoTe 7,069 MrIu. MNpo-
3Byuut obpawenne Opr-
KOMUTETa MeMopuana K ero
y4yacTHUKaMm, a 3atem npoii-
DET "MUHYTa Monyauua” (c
8.04 no 8.05 UTC) B namaTtb
o cobuiTuaAx Tex net. Pa6oTa
MeMopuanbHbIX CTaHUWiA
HayHéTcqa B 8.05 UTC.

BaxTta namaTtu n BCcTpeya
B advpe ropoaoe-repoes u
ropoaos BOWMHCKOW CNaBbl,
KOTOPYIO Takxe npoeengér
paguocTtaHuua RP68L, Hay-
HyTCca 9 mas 8 8.00 UTC Ha
yactote 7,069 MIu. B Top-
XECTBEHHOM OTKPLITUM Me-
Mopuana v Baxtel namsatm
ona obecnevyeHuss yBEpeH-
HOW cBsiaM ByayT MNpPUHK-
martb ywactue py6nupyio-
wue cTaHumu.

B 3a4ét ana nonyYeHus
avnnoma "Mobepna-69" npu-
HUMaIOTCA paguoceBA3un (Ha-
6nopeHun), npoeepéHHLIe
Ha KB (Bknioyas WARC) un
YKB-paunanasoHax pasfnyHbi-
MW BUAAMW MOAYNAUMKM —
CW, PHONE (SSB, FM, AM —
3a4YUTHIBAIOTCS 33 OAUH
sung), DIGITAL (RTTY, PSK31,
PSK63 u 1. o. — 3acuuThbl-
BAOTCA 3a OAWH Bua), a
Takke nobuiMM BUgaMu C

Hawbonee akTuBHLIE yyacT-
HUKW MemMopuana B rpynnax
"Betepann Benwukoit Ote-
YeCTBEHHOW BOWHBI", "Tpyxe-
HUKK Thina", "MHoueunayans-
Hble paguocTaHuuu”, "Kon-
NEKTUBHbIE paguocTaHumumn”,
"MonopéxHsle UHAMBUAOY-
anbHbie paguocTaHumm”™ u
"MononéxHble KONNexkTue-
Hble paauocTaHuwu” 6yayr
OTMEe4eHbl NamMATHbIMKU NpPU-
3amu AHO "Pepakuua xypHa-
na "Papmo” (no opHOMy B
Kaxnoi rpynne).

3arpya3ka oTyéta aenaert-
ca B UHTEepdence Ha CTpaHu-
ue www.pobeda.srr.ru. OHa
BO3MOXHa TONbLKO B Cny4ae
BbiMONHEHUA OT4ETa B ¢op-
mate EPMAK.

Jonyckaetca  oTnpaska
OT4ETa NO INEKTPOHHON NoYTE
Ha agapec pobeda@srr.ru
(pesepeHbIit agpec memorial-
pobeda69@yandex.ru).
MpvHUMaeTcs OAWH TEKCTO-
eblit ASCll-¢aiin. OH ponxeH
copgepxaTthb faHHbIe 0 paauo-
CTaHuMu KU onepartopax, noy-
TOBbIN afapec C NOYTOBbLIM
MHOEKCOM, a TakXe OaHHbie
0 NpoBefEHHLIX paanocen-
3ax. MNpepgnouytuteneH ¢op-
MaTt otyéta EPMAK. Bpems
Heobxoanmo ykasbieats UTC.
OT memopuanbHbIX paguo-
CTaHUWMA OTYETBH MPUHWU-
MalOTCA TONbKO B 3NMEKTPOH-

UCNoONL30BaHWEM pagwvo-
nobuTensCKUX CNyTHUKOB.
MoeTopHble paguoceasu (Ha-

mana.
6nionexus) sacuntuisaiotcs | P

Bor Tak BbIrnSgaT nnakeTkw,
"Paguo” ormeyaet Hanbonee akTUBHBIX y4aCTHUKOB MEMO-

Ha pasnuyHblX auanasoHax, a
Ha 0QHOM Awana3oHe — pas-
AUYHBIMK BUAAMW MOSYNALUMN.

Aunnom "Mobepa-69" 6yner Bbipa-
BaTbCA 3a paguocessn (HabniogeHws) c
MEMOpUanbHBIMW PaguoCTaHLMAMMK, pa-
AvocTaHuuamMu BeTepaHoe Benwukoid
OtevecTBeHHOW BOMHBI U TPYXEHWUKOB
Thina.

Y1o6b NONY4UTL ATOT AMNNOM, HEeob-
XOAVMO NPOBECTU:

— MEMOPMWaNbHbBIM  PaaNOCTAHLMAM
He meHee 1000 QSO;

— oneparopaM MemMopuanbHbiX pa-
AnoctaHumii He meHee 300 QSO;

KOTOPLIMM XXYPHAan

HOM BUAE M TONBLKO B popma-
‘ Te EPMAK.

Mpu oTnpaeke oT4éTa no
J 3NEeKTPOHHOW nouyTe OTnpaBu-
| Tenio Gyner asTomartnyecku

nagHoro, lOxHoro, Ceeepo-Kaskas-
ckoro, lpwuBonxckoro v Ypanbckoro
¢denepansHbIX OKPYroB, a Takxe B cTpa-
Hax Esponbl HauucnseTcs 2 oyka, a B
npepenax Cnbupckoro u lansHeBoCcToY-
HOro ¢pegepansbHbiX OKPYroB — 5 04koB.
3apybexHbiM paguoniobuTensmM, Haxo-
AAwumMca BHe EBponbl, HauyucnaeTcs
Takxe 5 o4koB.

BetepaHam Benukoin OTeuecTseHHON
BOIAHBI U TPYXEHWKaM Thina AUMNIOM Bpy-
4aeTCH He3aBMCUMO OT KONWYeCcTBea npo-
BEAEHHLIX UMW CBA3ENA.

BbICHINATLCA NOATBEpPXAeHMe.

Ecnn noatBepxaeHue He
fynetr nonyyYeHo B Te4YeHMe [AByX
Hefdenb, pekoMeHayetca nubo ornpa-
BWUTb OTYET NOBTOPHO, NGO OTNPaBnTL
3anpoc no NpuBeAEHHLIM BhilLEe agpe-
cam.

BymaxHble OTYETHI (€CNK HET BO3MOX-
HOCTW OTNPaBKW 3NeKTPOHHOTO BapuaHTa)
Hano HanpaenaTe No aapecy: BopoHuwH
Amutpuin lOpeeeuy, ab6. aw,. 1419, r. LLén-
koBo, MockoBckan obnacts, 141100.

KpaliHnmiA cpok oTnpaeku OTHETOB
1 mioHa 2014 r. (BymaxHbIX — No NoyTo-
BOMY LUTEMNENIO). m
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60] QRP-TpaHcusep MA12

Bopuc CTEINAHOB (RU3AX), r. Mocksa
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PAWO N2 4, 2014

B nocnegHve rogkl 3aMeTHO BbLIPOC
VHTEPEC K KOHCTPYWPOBaHUIO pagvo-
nobutensckoli CBA3HOM annaparypbl Ma-
N0l MOLHOCTM 1 paboTel Ha Hell B adupe.
Mpryém peys NAET He TONLKO O KNaccuye-
CKOM (MOXHO cka3aTb "CnopTUBHOM")
onpeneneHun Takon paboTol, o6o3Haqae-
Moit 06bl4HO codetadvem QRP, — ato He
6onee 5 BT BbLIXOAHOW MOLHOCTU NpwM
pabore Tenerpagom unu 10 BT npu pabo-
Te SSB. Yacto k Heit oTHOCAT u paboTy
MOLLHOCTbIO, MYCTb B HECKONLKO pa3
Bonblueil ykazaHHbIX 3Ha4eHWit, HO cyLue-
CTBeHHO bonee HWU3KON, 4eM paspeLLéH-
Hasa NULEeH3nel MOLLHOCTb.

Crnepnyet 3amMeTUTh, 410 pabota QRP —
3T0, CKopee, UCKyCcCTBO B 06nacTtv paauo-
cBsa3n, OHa TpebyeT 3HaHWA MHOMUX TOH-
KOCTel apmpHOr paboThl U YMEHUA Npu-
MEHATb MX Ha MPakTUKe, 4TO BOBCE He

QRP-annapartypbl 4na HEro camoe Noaxo-
Aauwee 3aHaTve. 3Ta annapatypa, Kak
npasuno, 6biBaeT WU OYeHb NPOCTON, M
cpepHel CcTeneHn CcnoxHoctn. Ho B
nmobomMm cnyyae — ans e€ cosnaHusa He
TpebyeTca MHOroO BpeMeHW. B Takoi KoH-
CTPYKUMK He OyaeT, KOHeyHOo, 0cobbix
cepBuCHbIX yaobcTe. Ho HanomHuMm, yTo
pa6ota Ha Takoii annapatype — 370
WCKYCCTBO M CBA3@HHLIE C HUM MOAOXKWU-
TenbHble aMmoumn. Hy n nnoc HenosTopu-
Mble OLUYLUEHWs TOrO, 4TO Ha 3TOW camo-
Lenke, "poavBlueinca” Ha TBOEM paboyem
cTone, ynanocCb CBA3ATLCA C Oanékum
KOPPECNOHOEHTOM...

HecnoxHyio QRP-annapatypy ans
pabotel Tenerpadom o6bLINHO AenaioT Ha
OCHOBE NPUEMHMKOB NpsiIMOro npeobpa-
30BaHUA. 3TO OTHOCUTCA HE TONBKO K
camogenkam, HO M K HEKOTOpPLIM annapa-

4

Puc. 1

obszaTensHO Npu paBoTte 6onbLIOK Mo -
HOCTBIO. B nocnegHve rogbl nossuMnucs u
Opyrve npuynHel, CTUMYNMPYIOWWE UHTe-
pec k cozgaHunio QRP-annapartypbl.

PacnpocTtpaneHnue "hupMeHHbIX" TpaH-
CUBEPOB M WX OOCTYNHOCTL HEMANomy
yacny papuvoniobuteneid npueenn K
3aMeTHOMY OCnabneHuio y MHOMMX uHTe-
peca k camogenkam. Cospars annapar,
6nM3KMin K "PUPMEHHOMY", TPYAHO He-
CMOTPSA Ha TO, YTO CEroaHs BONpPOCH! Npu-
oBpeTeHna KOMNNEKTYIOWMX W3aenuii
pewanTcsa ropasgo npowe, 4em B Guinbie
BpemMeHa. B yacTHocTK, BO3HUKAIOT onpe-
nenéHHoie npobnembl ¢ o6ecneyeHrem B
KOHCTPYKUMW  pasfiudHbIX CEepPBUCHbIX
yoobeTs, ga n ux pa3paboTka MHOMM He
TaKk uHTepecHa, kak pabota no ynydwe-
HUID YUCTO CBA3HLIX NapamMeTpoB Mpu-
EMHBIX M NepefallMx TPakTOB paamo-
CTaHumu.

MNnioc ewé BpemeHHoi dakTop. Y
MHOTMX U3 HAC NPOCTO HET BPEMEHU Ans
CO30aHWA OT HYNs MNOJHOUEHHOr0 MHO-
rogManasoHHOro TpaHcusepa. A aOns
paboTtel B 3aduMpe Noaxoaswmii annapar
MOXHO BBICTPO KYNUTb, B TOM YUCNE K 3a
CpaBHUTENLHO HeGonblIMe AeHbIM, ecnu
BOCMNONb30BaTLCA BTOPWUYHLIM PbIHKOM.
Ho ecnu y papuoniobutens coxpaHuncsa
WHTEpPeC K KOHCTPYMPOBaHMWIO, paspa-
6oTka M M3roTOBNEHWe camMopenbHOoM

CIf 4700

Tam, KOTOpble BbIMNYCKaeT NPOMbILLNEH-
HOCTb B BUOE 3AaKOHYEHHBLIX KOHCTPYKLUMWIA
unu Habopoe Ans CamMoOCTOATENbHOro
usrotoenexus. loctouHcTea 1 HeQOCTaT-
KW TaKnx NPUEMHUKOB XOPOLLO W3BECTHHI.
K nocnegHWM OTHOCUTCSI OTCYTCTBUE B
HWUX OQHOCWUIHaNLHOro Npuéma, 3amMeTHOo
ocnoxHswwee paboty B agupe Tenerpa-
¢dom. MoxHo, npaega, wMCnonL30BaTh
¢a3oBbie METOALI ANs peanusaumm Tako-
ro nprvéma, HO 3TO CYLLECTBEHHO YCNOX-
HAET KOHCTPYKLUMIO.

Bonee cepbé&sHas QRP-annapartypa
CO302ETCA Ha OCHOBE CynepreTepoavH-
HblX NPUEMHMKoB. OHa, KOHeYHOo, nonyya-
€TCH 3aMeTHO Ny4lle, HO, eCTEeCTBEeHHO,
cnoxHee. B nouckax komnpomMmucca mex-
Ay Ka4yeCcTBOM NMPUEMHMKA M CNOXHOCTHIO
annapata papgumonwbutenu nownu no
nyTW CO3paHns YNPOLWEHHBLIX cyneprerte-
poAvHOB, KOTOpLle nolsonsanu 6bl nony-
4aTb OOHOCUIHanNbHbLIA NPUEM NPU MUHK-
ManbHOM  YCAOXHEHWW  KOHCTPYKL WM
TpaHcvBeepa.

OpvH U3 BAapWaHTOB Takoro NPUEMHM-
Ka Ha nobutensckuii auanasoH 40 mer-
pos onucan, Hanpumep, KOrga-to AnoH-
ckuii kopotkosonHoeuk JF10ZL [1]. OH
BLINONHEH BCEro Ha Tpéx BunonspHbIX
TpaHaucTtopax. Ero cxema (6e3 ycunurens
3BYKOBOI 4acTOTH) nokasaHa Ha pwmc. 1.
CurHan ¢ aHTEHHbI Yepes ABYXKOHTYPHLINA

nonocoeoin punetp L2C1, L3C3 ¢ émkocT-
HOIA CBA3LIO NOCTyNaeT B Luensb 6asbl TpaH-
3ucTopa VT1, KOTOpbIiA BLINONHAET QyHK-
umn npeobpaszoeartens 4acToTbl U Nepso-
ro retepoavHa. BbliOeneHHblA KOHTYPOM
L5C7 curHan npoMexyTO4HOW 4acToThl
npoXxoauT Yepes NPOCTEeNLINIA KBapLesbli
¢unsTp, copepxawmii BCEro oavH peso-
Hatop ZQ1, n nogaétcsa Ha CMecUTeNbHLIN
neTekTop Ha TpaHaucTope VT2. 3toT xe
TPaH3NCTOP BLINONHAET U QYHKLMM BTO-
poro retepojvHa C kBapuesoi ctabunu-
3aumenr yacTtotel (pesoHatop ZQ2). Kac-
Kan yCUNeHus no HW3KOoW yactoTte (Ha
puc. 1 oH He nokasaH) BLINONHEH Ha OA-
HOM TpaHa3ucTope.

KoHeuHo, Takoii cynepretepoauH nme-
€T NOCPEeACTBEHHLIE XapakTepPUCTUKKN, HO
B LENIOM OH Mo psagy NapamMeTpos fy4lie
NPUEMHMKA NPSIMOro Npeobpas3oBaHuns Ha
TeX Xe TPEX TpaH3ucTopax. 3TOW KOH-
CTPYKUMK yxe Bonblie geaguartv net, HO
noao6HLIM NOAX0A K CO3AAHMIO NPUEMHO-
ro tpakta QRP-TpaHcuBepa nossonser
W3roTOBMUTL Ha COBPEMEHHOI 3NeMeHT-
HoiW 6ase BecbMa HENNOXoW annapar.
Takyio nonbITKy NpeanpuHAN HemMeLKuii
kopoTtkoBonHoBuk DK1HE. Onucanne ero
TenerpagpHoro QRP-TpaHcueepa (astop-
ckoe HassaHme MA12) Ha pwmanasoH
40 meTtpoe 6bino onybnukosaHo B [2].

MpUEMHBLIA TpakT 3TOro TpaHcueepa
MMeeT YYBCTBUTENLHOCTL He xyxe 1 MkB,
4YTO BMONHE [OCTartoqHO Ana paboTbl Ha
AvanasoHe 40 MeTpoB Ha NoONHopasmMep-
HYI0 aHTeHHy. MNonoca paboumnx HacTor —
7000...7040 xl'y. BoixogHas MOWHOCTL
nepepatowero Tpakra— 5 BT (npu Hanpsa-
XEeHUMn nuUTaHWs BbIXOOHOTO Kackaja
nepeparowlero Tpakta 13,5 B).

CxemMa TpaHcueepa MA12 npuseneHa
Ha puc. 2. lNpn npuéme curHan ¢ pasb-
éMa ona NOAKNIOYEHWA aHTeHHs XW1
yeped ®HY L11—L13, C34—C37 u aByx-
KOHTYPHbI nonocosBoi ¢unetp L1C4,
L2C6 c EMKOCTHOIA CBA3LIO NOCTYNaeT Ha
nepBbLId 3aTBOP MONEBOro TpaH3aucTopa
VT1. Ceasb Mexay KOHTYpamu nonocoBo-
ro ¢uneTpa BLibpaHa cnaboit, NOCKOoNLKY
Ans pabotel Ha QRP 06LINHO MCNONL3YIOT
OrpaHUYeHHyIo Nosocy YacToT (Ha guana-
30He 40 MeTpoB — B pailoHe 4acToThl
7036 kl'u). Bropoii 3aTBOp 3TOr0 TpaHau-
CTOpa 3apeiCTBOBaH B NepBOM retepoam-
He. OH paboTaeT HMXe No 4acToTe, YeEM
pabounii avana3oH TpaHcueepa (B paii-
oHe 2 MI'u), a 3To NO3BONAET NONYYUTL B
MPOCTO KOHCTPYKLUUKW HENNOXYI0 ero cta-
6unebHoCTL. YcTaHoBKy paboueit 4acToTsl
annaparta OCYLeCTBAAIOT U3MEeHeHWeM C
NnoMOoLLLI0O nepeMeHHoro pesuctopa Ri
HanpsxeHna Ha sapukanax VD4 w VD5, a
npenensl e€é NepecTpoirikn ycTaHaenm-
BalOT NOACTPOEYHBLIM pe3ncTopom R2.

CurHan npOMEeXyTOYHOW 4YacTOoThl,
npoias 4epes KBapuesblit GUNLTP Ha
pesoHaTtopax ZQ1—ZQ3, nocTtynaet B
CMECUTENLHLIN AETEKTOP Ha TPaH3WCTope
VT2, KOTOpLIV BRINOAHAET U (YHKLUMIO BTO-
poro retepogvHa npuémHuka. Ero yacrto-
Ta cTabun3aNpoBaHa KBapLEBLIM pe3oHa-
TopoM ZQ4. Oanee ewe vmeeTca OOuH
Kackag, yCUNeHWs 3BYKOBbIX 4acToT Ha
TpaHaucTtope VT3, curHan ¢ KoToporo
nocTynaeTr Ha BLIXOQHOW pasbém XS1,
npegHasHa4YeHHbll Ana  NOAKNIOYEHUSN
HWU3KOOMHbIX NONOBHLIX TeNnedoHOB.

WMHBIMKM CnoBamK, BLINOMNHEHHBLIA MO
CynepreTepoauHHoN cxeme NpPUEMHbIA
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TPakT 3TOro TpaHcuBepa TOXe uMeeT
BCEro TpW TPaH3MCTOpa, HO XapakTepwu-
CTMKW Yy Hero AonXHbl OblTb 3aMeTHO
nydwe, 4eM y npuémHuka Ha puc. 1,
NOCKONbLKY B CMecuTene MCnonbL3osaH
COBPEMEHHbLIA OBYX3aTBOPHLIA NMONeBoi
TPaH3UCTOp W nNpPUMEHEH KBapLeBbln
GunLTp Ha TpEX pe3oHaTopax.

MNepepaowwii TpakT aTOro TpaHcuse-
pa Takxe cobpaH Ha Tpéx TpaH3ucTopax.
Ha TpaHaucTope VT4 BuINONHEHb! CMecu-
Tenb CUrHana retepoavHa W OrnopHbLIR
reHeparop, 4actoTta KoToporo crabunm-
3upoBaHa ksapLeBbiM pe3oHaTopom ZQ5.
Ha nepsuii 3aTBOp 3TOro TpaHsucTopa
nocrynaer BY-HanpsxkeHwe c nepeoro
reTepogvHa NnpuémMHOoro Tpakta. YpoBeHb
3TOro Hanps>XXeHWs yCTaHaBNWBAOT Noa-
CTpoe4HblM peanctopom R7. 3to obec-
NeYynBaeT CUHXPOHM3ALUMIO 4acToT NpK-
éMa v nepefaun, T. €. KNnacCcuyeckuii
TpaHCMBEPHLIN pexumM paboTsl annapara.
lNMocne nonocosoro ¢unstpa L8C26,
L10C28C29 BbigeneHHLIi UM curHan
NnocTynaeT Ha LUMPOKOMNONOCHLIA yCunn-
Tenb. OH cobpaH Ha TpaHaucTopax VT5 u
VT6, Ha BbIXxoOe KOTOPOro, eCTeCTBEHHO,
mmeetca ®OHY L11—L13, C34—C37,
obecneunBalolwmii NOAaBNEHUE rapmo-
HWK BBIXOAHOrO CUrHana.

B TpaHcusepe HeT pene — nepexop, ¢
npuvéma Ha nepepavy obecneumnsaeT kac-
Kag Ha TpaHaucTope VT7. Npu HaxaTtuu Ha
KNIOY (ero nopknioyalwT 4epes pasbém
XS2) HanpsikeHve nuTaHus +9 B nogaioT
Ha CMecuTeNb Nepegarynka v Ha rnepssblil

Kackaj, LWPOKOMNONOCHOro YCUIUTEens.
3710 e HanpsXeHWe NocTynaeT Ha AMoab
VD1—VD3, koTOpbie OTKPLIBAIOTCA M LUYH-
TUPYIOT KOHTYPbl BXOOHOIMO MOJSIOCOBOro
dunbTpa NpMEMHOro TPakTa, a Takxke
BXOAHbIE Lenu keapuesoro ¢punstpa. MNpw
3TOM YpPOBEHb CUrHana nepepaloLLero
TpakTa, NnonagaoLlero B NPUEMHbIA TPakT,
YMEeHbLUAeTCa A0 3HAYEHWIA, A0CTaTOYHbIX
ANs ero CaMOKOHTPONS.

lMuTaHre BLIXOQHOTO Kackaaa TpaHcu-
BEpa OCYLWECTBASIOT OT WCTOYHMKA Ha-
npsxexvem +13,5 B, a HanpsaxeHue +9 B
AJ1A BCEX OCTasflbHLIX €ro Kackagoe nony-
4awT oT cTabunu3aropa, BbINONHEHHOro
Ha mMukpocxeme 7809 no cTaHgapTHONM
CXeme BKNIoYEeHWs (Ha puc. 2 OH He noka-
3aH).

Bce ksapueBble peaoHaTopbl ZQ1—
ZQ5, npuUMeHEHHbIE B TpaHCUBEpe, Ha
oaHy 4qactoty (4,9152 MI'u). Mockonbky
TpaHcuBep npepHa3HayYeH ons padoTol
TONbKO Tenerpadom, GunsTp y3Kononoc-
Hbll. MpY ykasaHHLIX Ha2 Cxeme HOMMUHa-
Nax KOHOEHCaToOPOB KBapLUEBoro ¢punsTpa
C15 n C16 ero nonoca nponyckaHus no
yposHio -6 o6 meHee- 500 My, B retepo-
OvHax NpuéMHWKa W nepegaTtyvka He-
obxoaumble caeurn paboumx 4YacTtoT
AOCTUraioT BKIIOYEHWEM KOHOEHCaTOpPOoB
nocnenosartensHo C pe3oHaTopoMm (B
Tpakte npuéma C17) wnn napannenbHo
emy (B Tpakte nepepayun C22). 31 KOH-
AeHcaTopbl NOACTPOeYHbIe, 4TO MO3BO-
NseT nNpu HanaxveaHuv BuibpaTb oONTU-
MarbHble 4acTOTkl FETEePOAVHOB.

Bce «kaTywku WHAYKTUBHOCTM B
TpaHCcuBepe HamoTaHbl Ha Topouaanb-
HbiX MarHuTonposopax ¢dupmel Amidon
n3 kapboHUNbLHOro Xxenesa. AHano-
FMYHbLIE MarHUTONPOBOAbLI BLINYCKAOT
eweé HeCKONbKO aMepuKaHCKUxX U eBpo-
neickux ¢upm. Hano 3ameTuTb, 4TO
OpPUrMHaNbHLIE MarHUTONPOBOALI 3TUX
dupM umeloT aea AocTOMHCTBA. Bo-nep-
BblX, OHW NO3BONAIOT M3rOTOBUTHL KaTyLu-
KU WHOYKTMBHOCTWM C BLICOKOW O06poT-
HOCTBLIO, @ BO-BTOPbLIX, ¥ HUX AOBONLHO
BblCOKas TeMnepartypHan ctabunbHOCTb.
Bcé aTo paéT BO3MOXHOCTL NOAYYUTH
Xopowue napameTpbl annapatypbl, B
KOTOPbIX MX NpUMeHNoT. Boicokas no6-
POTHOCTBL, B 4aCTHOCTK, NO3BONAET pea-
Nn30Batb OTHOCUTENLHO Y3KOMONOCHLI
BXOAHON GUNBLTP NPUEMHKKA, YTO BAXKHO
ona paboTel Ha BECbMa NeperpyxeHHom
CUrHanamu pasnuyHbIX PanuoCTaHLMiA,
paboTaowWwmux Kak B npegenax camoro
AnanasoHa, Tak B HenocpencTBeHHON
6nn3ocTu Kk Hemy no yactoTte. K coxane-
HUIO, 3aMeHa UX OTeYeCTBEHHbIMW Mar-
HWTONPOBOOAAMMW B A2HHOM Cly4ae Hexe-
natenoHa. [leno B ToM, 4TO Haubonee
pacrnpocTpaHéHHble  OTEe4YEeCTBEHHbIe
MarHMTonposoabLl WM3roTaenMBalT M3
kap6oHunbHOro xenesa mapku P-10,
KOTOpOEe yCTynaeT Nno XxapakTepuCcTuKam
UCNONb3YeMOMYy B aMepWKaHCKUX uage-
nmax. A marHuTonpoeogbl U3 6Gonee
BLICOKOKAYE€CTBEHHOIo KapBoHUNLHOro
xeneaa mapku P-100 y Hac pacnpocTpa-
HeHUs!, YBbl, HE NONYYUNN.
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Katywku mupgyktueHoctn L1, L2, L7,
L8, L10 n L11—L13 HamoTaHbl Ha KOAb-
uax T37-2, katywku L3 u L4 — Ha konbLe
T50-2, katywka L5 — Ha konbue T50-6.
Bce oHun, kpome L11—L13, BuinOnHeEH.!
nposogom guametpom 0,2 Mm, a kaTyLu-
km L11—L13 — npoesogom 0,4 mm.
Yucno BUTKOB Yy HUX cnegytowee: L1, L2,
L8 u L10 — no 36 BuTkOB; L5 — 76 BUT-
koB (otBog oT 12-ro BMTKa, cyuTasa OT
HWXHEro no cxeme eeieoaa); L3 — 46 eut-
koB; L4 — 5 ButkoB; L7 — 12 BUTKOB;
L11—L13 — no 17 sutkos. Opoccens L6
“MeeT MHOYKTUBHOCTL 47 MkIH, a apoc-
cens L9 — 100 mklH. BoixopnHol TpaHc-
¢opmaTtop YHY mcnonb3oBaH OT mano-
rabapuMTHOro TPaH3UCTOPHOro npu-
&MHMKa.

BbICOKO4YaCTOTHEIE TpaHcgopMaTophbl
T1, T3 n T4 BoinonHeHsl H2 GEpPPUTOBLIX
TpaHconiokTopax BN43-2402 dupmbl
Amidon. Y matepuana 43, U3 KOTOPOro ua-
roTOBNEeHbl 3T TPaHCHNIOKTOPL!, HaYanb-
Has mMarHwTHas npoHuuaemocts 800. Ona
ob6moToK TpaHchopMaTopoB UCNONL30BaH
npoeog, avameTtpom 0,2 mm. Y TpaHcgop-
matopa T1 nepeuyHas obmoTka umeeTt
2 BuTka, a sTopuyHas — 10 BuTtkoe. O6-
MOTKM Y TpaHcdopmartopa T3 oauHakoBble
¥ MMEIoT Mo 7 BUTKOB. Y TpaHcdopmaropa
T4 nepeuyHaa obMmoTka umeeT 3 BUTKA, a
BTOpWYHan — 6 BUTKOB. 3TK TpaHcgopma-
TOPbLI MOXHO U3rOTOBUTL U HA (PEPPUTOBBIX
KONbLEBLIX MarHUTONPOBOAAX C BHELUHUM
onametpoMm 10 MM WM Ha4YanbHOM MarHwWT-
Holi npoHuuaemMocTeio 600...1000.

MNepemMeHHulii pesuctop R1, koTOpbIA
MCNONbL3YeTCA ANs HacTpoiku Ha pabo-
4yl0 4acToTy, NPUMEHEH MHoroo6opoT-
HbliA. C y4ETOM TOrO, 4TO TPaHCUBED Nepe-
KPbIBAET CpaBHUTENLHO HebBonbluyio
yacTe [gwanaloHa 40 meTpoeB (BCero
40 kl'y), aTO NO3BONSET MONY4UTL XOPO-
WY NNaBHOCTL HACTPOMKW paxe 6e3
BEpHbEpa.

3ToT TpaHcueep Bbi3Ban 6GonbLOK
uHTepec y niobuteneii caMum n3rotTasnu-
BaTb N0Ao6GHYID annapaTypy, U HeMeLKWiA
knyb, obbeguHsaowmn aHTy3anactoe QRP
(DL-QRP-AG), Hauan ebinyck Habopos
ANA NOBTOPEHMA 3TOro TpaHcueepa.
MarotoBneHHas u3 atoro Habopa nnata
TpaHcuMBepa nokasaHa Ha puc. 3. Becb
TpaHcueep (6e3 WCTOYHWKOB NWUTaHWRA)
pasmelwaeTca B KOpryce pasmepamu
105x38x105 MM (puc. 4). Habop cHab-
XEH Becbma nogpoBHON MHCTPYKUMEN
(Ha HeMeLKOM f3blKe) LR NOBTOPEHUS
annapara, OPWEHTMPOBaHHOW Ha He
O4eHb OnbITHOro paguoniobutens. C Hei
MOXHO MNO3HaKOMWUTLCH Ha caite knyba
DL-QRP-AG [3].

NUTEPATYPA

1. Ha peyx tpauawctopax. — KB xypHan,
1993, Ne 2—3, c. 47—49.

2. MAS — transceiver MA12. — Swiat Radio,
2014, Ne 1, s, 50—53.

3. Minimal Art Transceiver MA12/40
Radiobasteln fer Gruppen. — URL: www.
qrpproject.de/baumappeMA12_1.00.pdf

(06.03.2014).

| HA JIOBUTE/IbCKUX
| IMAMA30HAX

OT4éTnl yepe3s WEB

Mbl npuHUMaeMm OT4ETHI 3a Hawwu
COpPEBHOBaHWA M Ha 3NEKTPOHHbLIA agpec
penaxkuwvu, n aarpyskoi ux 4epes WEB-uH-
Tepdeiic UA9QCQ. Bropoi meTop nepe-
[a4n OTYETOB CyOEeinCKOol Konnernn Hauv-
6onee ynobeH ons y4acTHUKOB. Ecnn oHK
BLINONHEHbLI B COOTBETCTBUU C MONOXEHW-
eM 0 COpeBHOBaHWAX, BCA npouenypa
3aHMMaeT CYUTaHHLIE MWHYTHI, @ CropT-
CMeH Nno eé 3aseplUeHUn cpasy yBUOWT,
YyTO OTYET nNOCTYNWN opraHnsaropam
(pononHUTENLHLIX NOATBEPXAEHWR OT
HuX He TpebyeTtca).

OpaHako Hago NOMHWUTL, YTO B 3TOM Ba-
puaHTe NpMémM OTY4ETOB Npou3sBoauT "po-
B6oT" (kOoMNbIOTEP), @ OH MOXeT 3To Ae-
nartb, npoBepaa popMansHoe COOTBETCT-
BME 3an0XeHHbLIM B Hero ycnosusam. B
4aCcTHOCTK, Ha40 UMETb B BUAY, Y4TO MOryT
BO3HWKHYTb npobnemsbl, ecnu B Lanke
OoT4€Ta MMEeIoTCS CNOBa B KaBblukax. Takoe
vHOraa BCTpeyaeTcsi, Hanpumep, Korga
Y42CTHWUK NPUBOAWT B COOTBETCTBYIOLLEN
CTPOKe Lanku Ha3saHue knyba ("3dwup”,
"Kpuctann" 1 Tomy nogobHoe).

MpakTuka nokasana, 4TO 3Ha4YnTeNb-
Has 4acTb HawwMxX CNOPTCMEHOB CTPOro
cneguT 3a CBOMMMK OTHETaMM, NOITOMY MX
3arpyska NpouCcxXoauT C NePBOA NONbLITKK.

Tem, y KOro noka He xBaTtaeT onbiTa
paboTbl C KOMMNLIOTEPOM, MOMYT "no cra-
PWHKE" BbICbINaTbh CBOM OTYETHI HA 3NeK-
TPOHHBI aapec cyaeickoi konnermy. Ho
ny6nvpoBaTtb X He Haao. ]



Aunonb CO CMELEHHOMN
OT LLeHTPa TOYKON NUTaHUA

M HOMMX KOPOTKOBONHOBUKOB UHTEpE-
cyloT npoctble KB-aHTeHHsl, obec-
nedvsaiolme 6e3 kakux-nubo kommyta-
UmniA paboTy Ha HECKONbKWX NIOBUTENBCKNX
omana3oHax. Camas naeectHas u3 nogob-
HbiX aHTeHH — Windom ¢ oaHONPOBOAHBLIM
¢dupepom. Ho nnartoin 3a npocToTy U3ro-
TOBNEHWA 3TOI aHTeHHbl BLIK 1 OCTaKNTCA
HensbexHble NPy NUTaHUKM OOHONPOBOA-
HbiM draoepoM NOMexu TeNneBUAEHWIo U
pagvoBELLaHUI0 U CONYTCTBYIOLWME UM
BbIICHEHWSA OTHOLUEHWIA C CoCeaaMu.

KOTOPbIE BbINYCKAIOT, B 42CTHOCTH, Cepuii-
HO B lepmaHunn.

PaguonioBurenn KOHCTPYWUPYIOT no-
DOOHbIE aHTEHHBI W CaMOCTOATENLHO.
OnpepenéxHbie TPYAHOCTM, Npasaa, BO3-
HUKAIOT NPWM W3roOTOBNEHWM CUMMETPU-
pylowmnx TpaHchopmMaTopoB, B 4acTHO-
CTu, Ana paboTbl BO BCEM KOPOTKOBONHO-
BOM AWanasoHe W npu MCrnonb30BaHUK
MOLWHOCTK, npeebliwaiowein 100 Bt. Bo-
nee cepbE3Hoit Nnpobnemoir senseTcs To,
4yTO Takne TpaHchopMaTopbl HOPMANbHO

6,4M | 133 m .
=
w 600 Om, K=0,95
|
|
=
) 75 Om, K=0,66
o
Puc. 1 |

EN e
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Wpes Windom-aunoneis Bpoge npocra.
CmMelLan TO4Ky NMUTaHWA OT LeHTpa Auno-
N, MOXHO HAWTK Takoe COOTHOLEHWE
LJIMH NNeYy, Npy KOTOPOM BXOAHLIE COnpo-
TUBNEHUA Ha HECKONbKWUX AuanasoHax
CTaHOBATCA AOBONLHO GaAMskuMK. Yawue
BCEro WLLYT pasmepsbl, NPpW KOTOPLIX OHO
6nu3ko k 200 wnm 300 Om, a cornacoea-
HWE C HU3KOOMHLIMIW NUTAIOLLMMW Kabena-
MW OCYLLECTBASIOT C MOMOLLLID CUMMET-
pupytowmx TpaHchopmaropoe (BALUN) ¢
koadoduumeHTom TpaHchopmauun 1:4
v 1:6 (nop kabens ¢ BONHOBLIM CONPO-
TueneHuem 50 OMm). MimeHHO Tak Beinon-
HEHbI, HAaNpumMep, aHTeHHsl FD-3 1 FD-4,

paboTaloT TONLKO Ha COrNacoOBaHHYIO Ha-
rpysky. A aT0 ycnoeve B 0@aHHOM cCrny4ae
3aBeOMO He BLINOMHAETCS — BXOOHOEe
conpoTtueneHne nopo6GHLIX  aHTeHH
nencTteMtenoHo 6nmM3ko Kk Tpebyembim
3HadeHusam 200 unn 300, Ho 3aBefOMO OT
HUX OTNUYaeTcs, NpU4YEM Ha BCcex avana-
3oHax. Cneacteue atoro — B KakoOW-TO
CTENeHn B TakOW KOHCTPYKUWM coxpa-
HAETCHA aHTeHHblin addekT duaepa
HECMOTPSA Ha NPUMEHEeHWe cornacyiolle-
ro TpascgopmMmartopa M KOakKCManbHOro
kabenn. U B peaynstate MCNonL30BaHme B
3TUX @HTEHHaxX CUMMETPUPYIOLLMUX TPaHC-
¢$opMaTtopoB paxe LOBONLHO CNOXHOWN

KOHCTPYKUMW He Bcerpga pelwaet non-
HOCTLIO Npobnemy TVI.

Anexkcanppy LLieeenésy (DL1BPD) yna-
Nnocb, NPUMEHsst cornacyloLlue yCcTponcT-
Ba Ha NWHUNAX, paspaboTatb BapuaHT
cornacoeaHus Windom-gunonei, KoTo-
pble UCMNONL3YIOT NUTaHWE Yepes3 KOaKCu-
anbHbld Kabenb U NULWLEHLI 3TOr0 Heno-
ctatka. O H1x paccka3biBanoch B XXypHane
"Pagunoniobutens. BectHuk CPP" (2005,
mapr, c. 21, 22).

Kak nokasuiBaioT pacyéTbl, Haunmy4Lumia
pesynsTar nony4aeTcs npu McnonL3osa-
HUW IMHUIA C BONHOBLIMW CONPOTUBAEHUA-
MM 600 u 75 OMm. JIMHMS C BONHOBbLIM
conpoTtueneHvem 600 OM noaroHser
BXOAHOE COMNpOTMBNEHWE AHTEHHbLl Ha
Bcex paboymx avanasoHax 00 3Ha4YeHus
npubnuautensHo 110 OM, a 75-omHas
NIMHMA 3TO CONPOTUBNEHKE TpaHchopMu-
pyeT 0o 3HavyeHus, 6nuskoro k 50 Om.

PaccmoTpymMm BapuaHT BLINONHEHWA
Takoro Windom-gunons (onanasoHs 40—
20—10 meTpoB). Ha puc. 1 npueegeH.l
ASIMHBI NAEY M IMHUIA AMNONA HA 3TKX Ara-
nasoHax pns  npoeoja  gvaMmeTpom
1,6 mm. OBwas AgnvHa aHTeHHL! paBHa
19,9 m. MNpu ncnonb3oBaHUM W30NMPO-
BaHHOIO @HTEHHOIO KaHaTuka ANWHLI nney
AenalT HeMHoro kopoude. K Hemy nog-
KJIKO4YEHA NMHWUA C BONHOBLIM CONPOTUBNE-
Huem 600 OM 1 ANMHOK NPUBAN3NTENEHO
1,15 meTpa, a K KOHLY 3TOi NMHMKM nog-
KJIIO4AIOT KOakcuanbHblii kabens ¢ BONHO-
BbIM conpoTtusneHnem 75 Om. Mocnep-
HUA npyv ko3adpPUUMEHTE YKOPOYEHWURA
kabena, pasHoro K=0,66, nmeer anuvHy
9,35 m. MNpuBep&HHan ONUHA NUHUKW C
BONHOBLIM conpoTuBneHnem 600 Om co-
OTBETCTBYET KO3QPULMEHTY YKOPOYEHUS
K=0,95. MNMpu Takux pasmepax aHTEHHa
onTuMU3npoBaHa ana paboTtel B nonocax
yactor 7..7,3 Mlu, 14...14,35 My wm
28...29 MIny (¢ mmHumymom KCB Ha
yactote 28,5 MIu). PacuyéTtHeiii rpadpumk
KCB aT0it aHTeHHb! ANns BbICOTH YCTaHOB-
k1 10 M NnpuBenéH Ha puc. 2.

Wcnons3soBaHue kabens C BOIHOBbIM
conpotuenexdnem 75 Om B gaHHOM cry4ae
BOOOLLE-TO HE Camblil Ny4LIMIA BapWaHT.
Bonee Huskne 3sHadeHns KCB moxHO
Nony4YuTb, NPUMEHAS Kabenb C BONMHOBLIM
conpoTtueneHneM 93 OM wnn nUHWIO C
BONHOBLIM conpoTtueneHnem 100 Om. EE
MOXHO W3roTOBMTbL M3 KOaKCWanbHOro
kabenn C BONHOBLIM CONPOTMBAEHWEM
50 Om (Hanpumep, http://dx.ardi.lv/
Cables.html). Ecnu npymeHeHa nuHus ¢
BONHOBLIM conpotueneHnem 100 Om u3
kabena, Ha eé& koHue uenecoobpasHo
BKNOYUTL BALUN 1:1.

Ana ymeHblUeHWA YPOBHA MOMEX U3
yacTu kabena C BONHOBLIM CONPOTUBIIEHW-
em 75 OM cnepyet coenartb gpoccens —
kartywky (byxty) auwametrpom 15...20 cm,
copepxaiuyio 8—10 BUTKOB.

Adwarpamma HanpaBneHHOCTW 3TONK
aHTEeHHbl NPaKTUYECKU He OTnn4aeTcs OT
AnarpamMmsl HanpasneHHOCTW aHanoruy-
Horo Windom-gunons ¢ cUMMETPUpYIO-
wum TpaHcchopmatopom. Eé KM aonxeH
6bITb HECKONLKO BLILLE, YEM Y @HTEHH C
ncnone3osannem BALUN, a HacTpoiika —
HEe CNnoXHee, YeM HacCTpoiika OObIYHbIX
Windom-aunoneia.

Marepwan nogrotoBun
B. CTENAHOB
r. Mockea
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AONOJIHEHUE K HANMEYATAHHOMY

E-mail: consult@radio.ru
Ten. 607-89-00

PAOMO Ne 4, 2014

HALUA KOHCYVYJIbTALUSA

EBOOKMMOB C. Wrpoeoit TpeHa-
wép "Mocapka Ha Jlywy". — Papmo,
2012, N2 10, c. 52, 53.

MNeuyarHaa nnara.

YepTéx BO3MOXHOINO BapuaHTa nnarhl,

| Ha KOTOpOW pasmelleHsl Bce petanu

YCTPOICTB2, KPOME KHONOK, CBETOAMO-
DOB, uMdpPOoBLIX MHOMKATOPOB W NEPEMEeH-
Horo peauctopa R1, nokaszaH Ha puc. 1.
Bce peauctopel U koHgeHcatop C1 —
Tunopasmepa 1206 ona NOBEPXHOCTHOrO
MOHTaxa. M3-3a HepocTartka Mecta Ha
BUOE NNaTtel CO CTOPOHLI NEeYaTHbIX Npo-
BOAHWMKOB MO3MLMOHHLIE 0D03HaYeHus
yKasaHbl Tonbko ana pesvcropoe 1R1—
3R1 n 1R2—3R2 (MX HOMWHanNLHOE COo-
NPOTUBNEHWE OTNWYaeTcsi OT TakoBOro
BCEX OCTanbHbIX). OTBEPCTUS C TOYKaMW
BHYTPW NpefHa3HaYeHbl An8 NpoBOAos,
COEOMHAIDLLMX NNaty C MHAMKaropammn
1HG1—3HG1 (undpamm 0603Ha4EHB HO-
Mepa ux ebiBoaos). Bo nsbexaHwe Bbixo-
fla MVKPOKOHTpOnnepa 13 CTpona BO Bpe-
MA nalikym pekoMeHAyeTcs UCNoNb30BaTh
ana ero nogxnioyeHms 40-BLIBOOHYIO po-
3eTky (naHens).

LLEHOB 3. Yacwm c aBTO-
HOMHbIM NUTaHWEM ANIA aBTO-
mobuna. — Pagwo, 2012,
Ne 10, c. 44, 45.

MeuyaTrHas nnara.

YepTéx BO3MOXHOINO BapuaH-
Ta nnarbl NokasaH Ha puc. 2. Bee
peancTtopsl, kpome R3 (MIT,
C2-33), N KepaMuU4eCKuin KOH-
pexcarop C6 — Ttunopasmepa
1206 ong NOBEpPXHOCTHOrO MOH-
Taxa; C1, C5 — TaHTanosbie tu-
nopasmepa C (Takke ona no-
BEpPXHOCTHOro MmoHTaxa); C3,
C4 — kepamunuyeckne KM; oc-
TaNbHble OeTann — yKa3aHHbIX B
craree Tunoe. lepxarens nurue-
soro anementa G1 (CR2032) —
BEPTUKANLHOrO TUMNa, HO MOHTU-
PYIOT ero napannensHo nnate u
3akpennaT Ha Hel kneem "Mo-
meHT". [lns coequHeHWs BLIBOOOB
bepxarens C COOTBETCTBYIOLLM-
MW KOHT@KTHbIMW NAowankamm
Ha nnare UCNoNb3yIOT CTOMKW M3
NyXEHOro Npoeoga OMameTpom
0,6 MM (OAMH KOHEL, CTOMKWM Cru-
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R R | Puc. 3
6aloT B KONEYKo W, HAOeB Ha BbIBOL, AepXa-
TENs, NPUNansaloT K HeMy, a BTOpOIA BCTas-
NS0T B OTBEPCTVE B Nniate v NpunaveaioT K
KOHTaKTHOI nnoLwiaake).

MAMOHTOB WU. Mopgens ceeTtodopa
Ha AByx Mukpocxemax. — Papwo,
2012, Ne 4, c. 51.

MeuarHas nnara.

YepTéx BO3MOXHOrO BapvaHta nnartbl
nokasaH Ha puc. 3. Peauctopsl — MIT,
C2-33, koHpeHcaTopsl — K10-17 unu KM-6,
TpaHaucTopbl — cepumn KT315. 2}
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USB-ocnnorpad)bl KVIH
KapMaH He TAHYT!

* 55 mopenei cepus AKUM-76400

¢ Monoca nponyckaHus ao 500 My “* 2 unn4kanana cermMeHTUpoBaHHanA NamaTb, MHTepdenc USB 3.0
MO RN 0 SR « cepus AKUM-4120 (MSO)

e Mamatb go 26 2 aHanoroebIX KaHana, 16 uMdpPOoBbLIX KaHaNoB

 [lo 8 BXOAHbIX KaHanos « cepua AKUIM-75000A/B

* [lekoavpOBaHMe NPOTOKONOB: 2 unum 4 kaHana, ebibop paspeteHna ALIM: 8/12/14/15/16 6ut

CAN, LIN, 1°C, RS-232, SPI, Flex Ray 0 cepus AKNT-72200A 2 kanana, ynsTpakomMnakTHbii pa3mep

- =
110071 Mk 2B TIORKOR D 2 106D, A cepusa AKWUT-74824 g kananos, ALMN 12 6ut

Ten.: +7 (495) 777-5591; dakc: +7 (495) 640-3023
196084, r. Cankr-TlletepBypr, yn. LipeTo4yHas, . 18 p (]
nuT. B, oduc 202; Ten./pakc: +7 (812) 677 7508 n p " CT
620130, r. EkarepunGypr, yn. ABUaLMoHHan, g. 80 >

Ten./dakc: +7 (343) 317-39-99; ek@prist.ru prist@prist.ru; www.prist.ru




