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aK paHblle, TaKk W ceiuac raBHOe HanpaeBneHue aesi-

TEABHOCTY NPEANPUATUA — CO3AaHUE CUCTEM Habnio-
AeHna. BHadane 310 BuINKM TONBKO aBUALMOHHLIE Pagnono-
KaUMOHHbIe cucTeMbl. Co BpeMeHeM NpUHRLMNGLL, a Takke
MECTO PA3MELLIEHNS 3TUX CUCTEM MEHSANCE, W B HACTORALLES
Bpemsi OAO "KoHuepH "Bera”™ cneumanmanpyerca B obnactu
VICGNeaoBaHni 1 paspaboToK cucTem HabningeHnn, KoTo-
phI€ Pa3MELLIAIOTCA KaK Ha MOABUMXHBIX HOCUTENAX (KOCMM-
HECKUX dllapalax, camonelax, SeCi MIOTHBIX NE 1Al ebHbIX
annapartax), Tak W Ha CTaUMOHAPHBIX HA3EMHBIX MO3NLIMSX.
Cpefactea, ¢ NOMOWBIO KOTOPLIX BedeTCs HabmoaeHwe,
NC3BONAKT KOHTPONMPOBATL BOAYLUHOS NPOCTPAHCTEO W
3EeMHYK) {MOPCKYHO} MOBEPXHOCTE. [puueM Auanazon 3Tux
CPeACTB BECEMA WMPOK M BKAKKHAST B cebs, kpome Tpaau-
LUMOHHBIX PafONOKALMOHHEIX, TENEBU3MOHHHE, WHPpa-
Kpact e, nascplibie, a Tacke GoTo, BKIKYan UGPOBOC.,

MarucTpansHoe HanpaBneHne UCCNefoBaHui v pazpa-
BOTOK, HA MHOTUE rofb! ONPefenuBLIee HaydHyK cyneBy
VHCTUTYTA W Ero CTATYC, CBSI2aHO C CO3OAHWMEM 2BUALIMOH-
HbIX KOMNNEKCOR AaNbHEr O PagMONOKaUMOHHOTC oBHapyxe-
Husa (APNO). NepebiM OTEHECTBEHHEIM aBUALMOHHBIM KOMIT-
nekcom OPIO ctan koMrneke "TinaHa™ Ha caMmoneTe Ty-126,
NpYHATHIA Ha BoopyxeHue MNBO 1 B TENEHWE YeTBEPTW BEKA
BHIMOJHABLLMWIA CBOU 3a£1a41 KA CEBEpRO-3anaae CTPaHH. Ero
He/IbHEVLIEE CUBEPLUSHCIBOBAHNE W PACIUVPEHUE (PyHK-
LUMOH&UTbHBIX BO3MOXHOGTEN (YBEAUYEHUE AZNBHOCTH W
HYUCNa ABTOMATU3WMPOBAHHLIX KAHANOB YNPaBNeHua, a rmae-
HOE — HAOEXHOE BHAENeHWE BO3AYLWHBX Uened, B TCM
YUCNE HUIKOAETALWK, HA (POHE OTPAXKEHWUI OT NIDOLIX Nog-
CTUNAIOWMX TIOBEPXHOCTEW W CnoGoOHOCTL HABOAUTH
NCTPEDUTENN HA OBHAPYXEHHBIE LENKW) CBA3AHO ¢ CO3AHW-
em asuauvoHHoro Komnnekca APNO v ynpasneHus A-50,
APMHATOrO Ha BOOPYXeHne oTedecTeeHHblXx BBC 8 1985
CoapgHue paguoTEXHWHECKOro KOMRAeKea OnA camoneTa
A-50 aBngeTca ogHUM K3 BEXXHEULWMX HAY' IHO-TEXHUHIECKUX
JOCTUXEHWI HE TONBKO KOANEKTURA HALLEro NPeanpuaTia v
NpeanpusaTui, COCTABNAILIMX KOOMEepaLmKy, HO U BCero
OTEUECTREHHOMNo aBua- v papocTpoerna. OrpomHbIR
BKJ1aJ, B CO3AaHne KOMIJIEKCA BHECIN [NABHBLIA KOHCTPYK-
Top B. . WBaHoe, J1. A. Baxpax, B. @. CTaHuwHes-KoHo-
sanos, B. ®. MNorpewaes, O. B. Pezenog, B, M. BopoHuce,
C. H. MuHaeg, J1. Y. MensHukoB, A. B. Bacunees, A. A. Tpo-
Ppumos, B. A, lTanaypun, I, H, llepos, B, U, Kapleee, B. N,
MBaHOB-MN. U MHOMME ApYrWe yHeHblE, KOHCTRYKTOPH,
VHXEHEPD), TEXHUKN, padoure, UCNBITAaTENN, BOEHHblE cne-
umManucTel. “TpYAHO NPEencTaBuTb COBREMEHHBI 0BAnK
Hawwmx BoopyXeHHEIX cun 6e3 caMoneTa fansHero paguo-
NCKaUMOHHOTo OBHapyxeHna A-50, — ckazan 3amMecTu-
Tene rmMaes NpasuTensciea Pocourickon depepauuu
C. b. MBanos. — [na Halel HEOBLATHOW CTPAaHK W NapPT-
HEPOB NO JoroBopy O KONNEKTWBHOW 6e30NacHOCTY 310
CPEAIGTRO MOSUNBHONG HAPALIIMRAHVA BOSBKIX ROBMOXHO~
CTEl BOMCK MMEET OrPOMHCOE 3Ha4eHue™. Mbl MOImy BUAETbL
A-50 Ha nmapage 9 mas aToro roga, Korpa OH B cocTase
napagHoro pacdera nponaeten Han KpacHol mnowagsio,
ACKOpPTUPYeMuId ucTpetutenamm Cy-27.

YuuteiBas OnuIT skcnnyatauuk camonera A-50, cerop-
HAWKHWE pa3paboTiuKKN TPYOATCA Hapl MOAepHUaauvelr u
CO3A8HNeM HOBOTQ NOKONEHWS OTEHECTBEHHEIX KOMINNEKCOB
AaflbHErO PaaMONOKALMOHHOTO OBHAPYXKEHWA U yNpaene-
HWA, BOMAOWAIWNY B CEOe COBPEMEHHLIE OOCTUXEHUS
HayKun v TexHukn. MNpeanpusatue B 2000 1. pazpaboTanc npo-
KT MOAEPHU3ALNY PAANOTEXHUYECKOrO KOMMAEKEa aToro
camoneta, a Takke asBnauuoHHoro komnnaekca APFIO wn
ynpaeneHua A-503, npeaHazHaueHHOro HA 3KCMopT. 3ToT
KOMNNEKS Tak Xe, kak U A-50, NpenHasHaqeH A9 KOHTPONS
32 BO3OYIUHON U HA3EMHOM ODCTAHOBKaMW, AR B2AUMO-

Okonyanme. Havano cm. Ha 2-i c. oBnoxrm



Camonerel A-50 na croaHke.

DEeMCTEMA C HA3EMHBIMW KO-
MaHaHSIMK NYHKTaMu aBToma-
TU3UPOBAHHBIX CUCTEM YNOaB-
nonvga  snaoe  BoopyXctiiuix
CWN, HaBeasHWs1 ucTpeéuTeneil
Ha BOBAYWHLIE, MOPCKUE W Ha-
3EMHBIE LENW, PAAMONOKRUMOH-
HOTO ofecneyeHns yrpasneHna
BO3AYLUHBIM ABWXEHWEM B 3KC-
TpeManbHeIX cuTyauusax. Komn-
nekc A-503 CnpoeKTMpPCEaH Ha
OCHOBE HOBEMNLUUX HAY4HO-TEX-
HAYECKPX LOCTUXEHWA B 00na-
CTU paAMO3NEKTPOHUKK.

[onosHoOE NPELNPUATUE KOH-
uepHa Mpy aKTWBHOM y4acTun
pxogawmx B Hero OAO "KE
"Ayd" n "HON "PyBun™ 8 2005 T,
NEUCTYNUAC K BBIMOAHEHWUIO
BKCNOPTHOIO KOHTpaKTa no co-
3[aHUIO CUCTEMBI CBA3WM W Y-
PaBneHUA NepexeatoM AnA ca-
moneta APNOC BBC WHavw —
OMBITHO-KOHCTPYKTOPCKan pa2-
paBotka (OKP) "Banranop™. Cucrema
ofecneunsaeT pPagUOCBNA3b CaMonera
LPJ10 ¢ BanMoOeincTBYIOLIMMK OBLeKTa-
MU B Pa3NWYHbLIX AMANa30Hax, B TOM YUCHe
pPaanoCEN3b Yepe3 YCTAHOBNEHHBIR Ha
WUCKYCCTBEHHOM CMYTHUKE 3emnu pe-
[PEHCIIHIOR, a CHCTEMa YlIpaBleHus e-
pexBaToM — aBTOMATU3WPOBEHHYIO OLIEH-
KY YTpo3 060ROHAEMbIM 0O BEKTaM CO CTO-
POHBI CAMONETOB NPOTYUBHWKE, HABEAEHVE
ncTpedureneil Ha oBHAPYXEeHHbIE Lenu u
NPCBOAKY CaMOneToB NO  3agaHHBIM
MapLUpYTaM.

PazpaboTaHHbIt roNoBHLIM Npennpus-
THEM KOHLIEPHA MCCEoBaTeNbCKUI MHO-
FrOYAGTOTHRIA ARMAIMOHHKIA PANONOKA-
LIMOHHBIA KOMIMNEKC AUCTAHLIMOHHOTO 30H-
DVMPOBaHUA C CUHTE3UPOBAHHOM anepTy-
POii ¥ UMGPOBOIM ananTBHoO oEpaboTKON
nhpopmaumm “MMAPK™ npeaHazHa4YeH s
ofizopa 2eMHON U BOAHOW NOBEPXHOCTEN,
KomMnnekc yHukaneH, NockonbKy patotaeT
OAHOEPEMEHHD B YETHIPEX OuanascHax
DJIUH BOSH {0T 4 oM Ao 2,5 M) Npu pasavy-
HbIX NONAPUIALMAX SOHOUPYIOLErO CUrHa-
na (pykoBoauTeny pa3paboTku A, B. [3eH-
keeuy ¥ B. A. Nniowes). Bnepeslie npu
obpaboTke UHPOPMAUMKU MCMONE3OBAHH
ANropUTME! aBTOPOKYCUPOBKN DR NCNy-
HEHUA AETANBHBIX BHICOKOUHGDOPMATUBHBIX
PaaMONOKALMOHHLIX WachpaxeHn obb-
EKTOR, CKPRITHIX [MMOM, TYMAHOM, pacTu-
TENLHOCTHIO, & TAKXe CHEroM UM MPYHTOM

“ NIRRT L !

My . ‘ .
| PaguonakaymMoHHoe M306pAKCHINC XCICIHOMOPOXHOMW

Ha rmySuHe Ao 50...70 M OT NOBEPXHOCTH, C
WX TOMHOM KOOPAWHATHOW NPUBAIKOW NO
0aHHbIM  CMNYTHUKOBOW  HABUTAUMOHHON
crcTeMbl. KoMnnexc obnagaeT HeCOMHEH-
HBEIM NMPEUMYLLIECTECM Nepes 3apybexHbl-
MW aHanoramu no my>SvHe NPOHUKHOBEHWA
B WCCHELYEMYKD CpPedy C COXPAHEHWEM
paspelaioelt cnocobHocTU. Bonbluan
CKOPOCTL MONETA  CaMOfleTa-HoOCUTENA
(600 KM/9) W WuWpoKaa nNonoca 3axeara
MECTHOCTH (24 KM) onpeaenskaT BeICOKYIO
NPOM3BOANTENBLHOCTE PAIVION OKALUMOHHOM
CheMKM (38 0AMH Yac noneTa KapTorpadu-
pyetca 14400 kM7) NPy HU3KKX 3aTpatax.
OH cnocofieH onepatuBHO oToBpaxartb
MHGOPMEL MK Ha BOPTY 1 NepeflarRaTh ee
No AIMHUA CBSI3W HA LEHTPAIbHEIA WK
MECTHBIN MYHKT ynpaeneHus. Juana2oH
obnacteit ero NPYMeHeHUs HeobbLIMAHO
LUMPOK:

¢ B reofiofMy — pas3Benka NonezHbIX
WCKOTMAEMbIX, B TOM HUCAE alMa30HOGHBIX
{(KMMBepnMToBEIX) TRYOOK N HedTerazo-
HOGHBIX GTRYKTYP, 3anacoB BOAkl Ha MMy-
BuHax oo 50..70 m;

¢ B OXeaHonorm — oOHapyxeHue
NOBEPXHOCTHO-AKTUBHEIX NNEHOK, MpaHnLy
30H W CTENEHW 3arpsizHeHni, Gruonoruqe-
CKM MPOAYKTUBHBIX 30H MWPOBOTO OKEaHa,
CKONMIEHUIA KOCSKOB PHIOLl M HageasHWe
PEIGONCBHEIX CYAOB;

+ B NECHOM U CENhCKOM XORANCTRE,
3eMNenoNbL30BaHUY — MOHUTOPUHI NEc-

HhIX MAGCUBOB, BEIARNEHNE NORPEXIEHNI
pacTiTenbHoro MoKpoBa, obcneacBaHne
CENbXOIYIoaWN, 1IpoBEaeHNE KaaacTpo-
BHIX CHEMOK;

4 (1PN OXPAHE MOPTKON SKOHOMWUYEC-
KOW 30HL — OCHapyXeHne CyaoR U onpe-
AeNeHne WX KOOPAWHAT;

# NP YPe3BLIHaiHEIX CUTYaUMAX —
BLIABMIEHWE 30H PazpylueHu, 3atonne-
WA WU APYTUX NOCACACTOUN CTUXWALIIX
Hepctenii, B TOM HMCAE NPY OTCYTCTBUM
ONTUYECKON BUAWMMOCTU (AbIM, TYMaH);

¢ MpKY PELIEHUKM 23434 B pamMKax Mex-
AYHAPOAHLIX COrNalleHUull — yyacTue B
nporpammax OQOH no obHapyxeHuio
MWHHEIX NOAER U pa3MUHUPOBAHUIO Tep-
PUTCPWK, KOHTPOAK 3a HEepacnpocTpa-
HEHWEM OPYXWA MACCOBCIO MOPaXEHNUS,
OGHAPYXEHUK MAJIO3EMETHBIX 1 3aMas-
KWPOBaHHbIX Lienei, Noa3eMHEIX Coopy-
XEHUN, WHXEHEPHBIX CeTel,
KabeNbHLIX KOMMYHUKaUMA v

Aap.

B 2006 r. OAO "KoHuepH
"Bera”  ycoBepleHCTBOBAN
(pyxosoauTenb paBoT AL A, Aii-
TOHKK) paguonokatop 6o0-
KOROro 0630pa ¢ CUHTenpo-
BaHHOW anepTypon KOMInekca
HabnaeHUa 3eMHOI NOBEpX-
HOCTKW cameneta Cy-24MP
3aMeHon  (poTorpaduueckon
CUCTEMBI perncTpauviv  WH-
dopmMaLmKn Ha UMpPOBYIO CHUC-
18MY {HAKOTIWIE)Ib HA XECTKOM
MarHuTHOM aucke). JopaboT-
Ka pagvMonoKaropa, No cyt,
SBASETCA MyboKoW MoOepHu-
3auvein. Ee sBHeppeHue obec-
NeynBaeT Ka4eCTBEHHO HOBLIR
ypoBeHbs 3PHEKTUBHOMG 3CH-
AYPOBaHVUA 3EMHON MNOBEPX-
HOCTI 3a CMeT NPUMEHEHUA
NepenoBLX TEXHONOMA Nony-
neHus, oHpaboTkn U aelwmnd-
PUPORAHUS N3OGPAKEHWIA.

Peaynbtatel skcnayatauMm MOOEpPHWU-
3UPOBEHHOW annaparypsl CBUASTENsCT-
BYIOT O BbICOKOW 3¢PeKTMBHOGTM M Ha-
OEXHOCTU:

¢ cuctema umdpoeoin oBpaboTkn 1
pervcTpanmm odecnesmnBaeT (popMUpoRa-
HUE BbICOKOKAYEC1BEHHUIC PAUWOSIOKE -
LMOHHOTO N30DpaxeHna MECTHOGTU C pas-
pewalowei cnocoBHOCTLIO MO a3MMYTY ¢
nankHoOCTV He Gonee 3 M, yTo B 7...10 paz
KAMECTBEHHEE NO CPABHEHUKY C NPEXHEN
CUCTEMON;

+ BpemMs NONYEHUA NI0OPaXEHUA ANa
aewudprpoeadns (0T MOMEHTa Bbl-
KNIFMIEHWS  ABUraTenel camonera Jao
HaYana e pUpoBaHYA) COKPALIEHO ¢
4...6 4 ao 20...30 MMH {C YMETOM AOCTABKM
K MecTy 0OpaboTku);

& HOBOe pabovee MECTO HazeMHOWM
06paboTKK UHOPMAaLMK COCTOUT U3 Nep-
COHAJSIBHOID KOMMBIOTERE W NEYaTaIOWEro
YCTROWCTBE;

# cUCTemMa HasemHoi obpaboTkn
MHO OpMaLM 0BECNIENUBAET CHUTHIEAHUE
HABUIAUMOHHBIX AatHelX (KOOPAWHATEI,
PEXUMEI NoneTa) B NGO TOHKE pagno-
NOKALMOHHOTO N30 PAKEHNA B ABTOMATK-
YECKOM PEXUME.

MNpy ycTaHOBKE MCAEPHUNPOBAHHOIO
napenua He Tpebyetca nepeotopyaora-
HUs camoneTta. [leficTens akinaxa B f1o-
nere npuy patoTe ¢ MONEPHURPORAHHON
annaparypoi He M3MEHAITCA.
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Yntarenu, npucnasiumne 8 peRakunio nlo6ue NATH U3 WOCTH KYNOHORB 3a

BMECTe ¢ 3anNOoNHeHHON aHKeToH,
B 3TOM HOMeEpe XypHana, CMOryT nperergoBarb Ha oQNMH N3 NpU3Oo8.

KOTopaa HanedartaHa

noayroaue,

NocTanGrRNeHem NRERMTENbLCTRA
Poccuiickon depepann Ne 286 o1 6 mag
1992 . OAO "KOHUEpH "Bera” crano ro-
JIOBHOW opraHnzaumen no OKP "Aswa-
UMOHHaA cucTemMa HabnoaeHna "OTKpbl-
Toe HeGo™ (ACH OH) B pamkax ofsiza-
TeNbCTB HAWEN CTPaHk! MO COOTBETCTBYIO-
LemMy MeXayHapoaHOMY AOTOBORY {PYKO-
BoAnTENb pabarel B. H. LLaxreaaros).

ACHOH  3aMKHyTaa camoaocTatoy-
Hasl CUCTEMA, BKAKMAIDLLASI CAMOAST-HO-
CUTENL, KOMMNAEKC annapartypu Habniofe-
HWS M HA3EeMHbIE CReACTBa, HEOBXOAMMbIE
AN51 NPOBEPKW €€ XapaKTepucTuk, cbopa n
06paboTkU NONYHEHHON WHGpOPMaLMK.
OHa NONHOCTEO OTBEYAET LIenaM U YCno-

u‘

<\

Paboyee mecTo 06paboTky gantbix ACH OH.

BuaM aoropopa "OTkpuiToe Hebo”. Ans
BLINOAHEHWA HEOBXOAMMOrC KONWMYECTBA
noneToB NNaHupyeTcs M3roToBUTL TRW Ca-
MoneTa u obenyxmeatb ux Ao 2015 .

Ang caMoneta-HOCUTENN KQHLEPHOM
paspadoTaH BopTOBOH KOMMNEKC annapa-
TYPE, NOCTPOEHHLIN NG NPUHLIMNY OTKPEI-
TO apXUTEKTYPH C BO3MOXHOCTHI M3Me-
HEHUS DYHKLUMOHANBHBIX BOBMOXHOCTEN B
3aBMCUMOGTHM OT XapakTepa peluaeMblx
3afay, YyTo NO3BONSET UCMONL30BAThL €r0
Ha CaMONEeTax PaznuqHbX TMNOE, Annapa-
Typa HabnoaeHus, BXoaswas B cocTaB
6GOP10ELT O KUMIIEKCE, MMES| B CAOIBEICT-
BUM C AOroBOPOM "OTKpemoe Hebo™ or-
paHW9enns no pazpewatolien cnocobHo-
CTW: GOTO- U TENEBUIUOHHLIE KAMEPHI — HEe
meHee 30 cm, MK kaMepa — He MmeHee
50 cm v paavonokatcop 6okoeoro cbzopa
C CUHTE3UPOBAHHON anepTypol — He Me-
Hee 3 M. OaHAaKo TONLKO B PAANONOKATO-
e 3TO CrpaHUtEHNE HOCUT NPUHLMMNHANE-
HR XapakTep, NOCKONLKY PeanuayeTca
annaparHbiM NyTem. Bo Bcex ocTanbHbIX
cAyYasx OrpaHuyeHns o paspelakiei
CNoGOBHOCTY ONPeAensioTcs COOTBET-
CTBYIOLMM BbIGOPOM BHICOTH Habniopa-
TENLHOro noneta. [NoaTemMy NpU UCNonb-
30BaHUK KOMNNEKca Ans Apyrix Lenei,
HanpuMepR, 3KONOrMYECKVX Wecneposa-
HUMA UK OBCREOBAHNS PaiOHOB CTUXUIA-
Helx GefcTevid, paspewarowas ¢nocod-
HOCTE annapaTypbl MOXET GbITe ZoBeeHa
A0 HeoBXOAUMOTo 3RAYEHWUS MPOCTHIM
yMeHbLWEHWEeM BHCOTH noneta. KoMnnexkc
ofnapser NOBHILWEHHOW TOMHOCTBIO W
CHabXeH He3aBUCUMON OT NUACTAXHO-
HaBUraLMOHHOTO 0OOpYAOBAHWNSA CaMone-
Ta ARTOHOMHOWM CUCTEMON onpenensHns
KOOPOMHAT €ro MECTCMNOAOXKEHUS U Tpa-

ekTopuK noneta. CUcTeMa BREKTPONWTA-
HUA CamMoneTa NO3BONAET NPeodPa3OBLl-
BaTE HalpskeHre GOPTORBIX NCTOYHUKOB
ANEKTPUHECKOW SHEPrMN B HOMWMHAIIH,
HeoOxoomMMble ons otecneyeHna pabot
KOMNAekca. YnpaBneHne pexumamn pa-
GoThl annapaTypbl HaONKAEHUA, KOHT-
pPOnk KavecTsa PYHKUMOHWMPOBaHWS, 2a-
NUCE U OTOBRAaXEHNE NONYHEHHON HGOp-
MAaLMKW OCYLLCCTDARIOTSH B8 UMGPOBOM
¢opmaTe Ha NsTY aBTOMATU3UPOBAHHLIX
pabounx mectax GopToRoro LUMGPOBOro
BLIHUCAIMTENBHOIO KOMMAIEKeca,

CoctasHan yacte ACH OH — Hazem-
HBI KOMMNNeKc coopa v cbpaboTkn aaH-
HbLIX, NPEeAHa3HaYeHHLI 118 oTobpaxe-

. HUA OBCTaHOBKM M

| 06paboTkyn ungpo-
. BOW MHPOPMALMWA OF
o GOPTOBEIX paauonc-
KaUWOHHBIX, TEREBU-
3UOHHBIX U MHpa-
KPACHLIX JATYVKOB, a
TaKxe oopaboTky ¢o-
TONNEHOK, HEXOAUTCA
tHa 6aze "QTKpLITOro
HeBa” B TI. Kybunka
Mockoeckoil obnac-
TW. 3TOT KOMMNEKC
NoO3BOASLT NPOBO-
anTb néule BUAH
obpaboTkn, Heobxo-
AMMBIE ANR NEPBWN-
HOl OLleHKM gocrta-
TOHHOCTM W Kayec1Ba
NOAYHEHHBIX AaHHBIX,
NepeaasaeMelX  Ha-
Gmoparileil cTopo-
He 1 B nkpopmaLm-
OHHO-aHamMTUYecKylo cuctemy. Kpome
co3panns ACH OH, ee paspaboTumki no-
CTOSIHHO Yy4acTByloT B pabore mMexaywa-
POAHON KOMUCCUM NO "OTKPEITOMY Heby"
B I. BeHa, ApopeacH CepTUdUKaurii n
NONETOB HA camMoneTax Apyrux rocy-
AAPCTR-YYACTHUKOB AOFOBOPA.

OpHO 13 BaXHbBIX HAYHHBIX HANpaBneH i
CBAZAHO C pas3paboTKOl KOCMUYECKX pa-
ANONOKALWMOHHBIX KOMINNEKCOB AMCTaHLM-
OHHCIO 30HAWPOBaHKA 3eMnn 1 ob3opa ee
NOBEPXHOCTH C WCMOAb3CBaHWEM pagno-
JIOKATOPOB CUHTE3UPORAHHON anepTyphl
{PCA). Cozuanne PCA Wi Ma/ 10l O KOCMN-~
yeckora annapara (KA) "Kongop-3©, paa-
paGatbisaemore HMNO "MawwvHocTpoe-
HME™, Npeanonaraet peleHAS LUMPOKOTo
Kpyra 3afad, BKAOYANA MOHWTOPWHI 3eM-
HOM NOBEPXHOCTH, 0BeTneYeHne CynoBoX-
AEHUS, KOHTPONL OnepatveHon obcTa-
HOBKK B 30HaX KOHPAUKTOR (pyKoBOAUTENN
patotsl U. T Ocrinos 1 B. 3. Typyk).

B cactar PCA Rxoaat nepenakiiee n
NPUEMHOE YCTROWCTBA, (OpMUpOBaTENb
curHanoe, CBY TpakT, ananoro-umdpo-
Bble NpeobpalcBaTenu, YCTpOUCTBa Y-
paBnenrus, KOHTpOAsS, KanubpoBKK, CO-
NPSXEHUA C annapaTypoi Hasuraunwn n
ynpaeneHna KA, pagvonvHuer nepeaadm
AaHHEIX. AnnapaTypa ofnapaer pRooM
TEXHUYECKUX OGODEHHOGCTEM, BLINOAHO
OTNIMYAIOLWNK €2 OT SNUXANLINX 3apytex-
HbIX aHANOrOB.

Ana OpHOBPEMEHHOTO PETAnBHOrO
ofcnenoBaHVs 3aJaHHBIX PaioHCB U AWC-
TAHUMOHHOTC 30HAWMPORZHWA 3emnn on-
THMANEH S-0ManasoH ¢ MCNOML30BAHWEM
BhIJENEHHOW PernameHToM pajuocBasu
nonock YactaT {200 M. /lna painenua
nepeyYrcneHHLX 3aaa4 B PCA npenycmoT-

PEHH PAJSIMYHBIE PEXUME paboThl anna-
patypbl HabnopeHua: O620pHuIi (CkaH-
Cap) ¢ NOHUXEHHBIM paspelleHWem B LWn-
POKOW TMOJSIOCE ChLEMKW W AeTanbHbIin
{MaPLURYTHBIA 1 NPOXEKTOPHBIA) C BBICO-
KM paspeleHrem Ao 1 ™. NpyMeHenue B
PCA 2epKanbHoii aHTEHHBI C PacKpbiBaKl-
WVMCA B KOCMOCE oTpaxarenem dep-
MEHHOW KOHCTPRYKLMW AWEAMETPOM 6 M C
ApGOKTUBHON NNOWAZLIO OKONO 23 t°
MO2BOMSIET MAKCUMATLHO PACLUMPSTTE NO-
nocy ob3opa. 3NEKTPOHHOE CKaHWPOBa-
HWe JWarpamMoid HanpaBneHHooTW Ans
peann3alydn MpoOXEKTOPHOrO  pexuMa
obecnedmBaeTca MHOTOPYTNIOPHBIM 06Ny~
yarenem, HopMUPYIOLLIMM NMapUUanbHbie
Ny4yn C yPOBHEM NEPECEYEHNA COCEAHWUX
Ha ypoBHe 0,1 gb. flng paboTtel B NPOXEK-
IOPHOM pexvme 0BNyYarel)b aH] eHHbl
pacnonaralT BACAL MHWK NyTh KA, yTo
0BECNEYUBAET MOPUIOHTAILHYIC NORAPK-
3AUMKD CHUTHANA HA V2NYYEHUE U NPUEM.
Ana pexuma CkaHcap obnyyarens aHTER-
Hbl MEXaHNYeCKW pazBopaqmnealoT Ha 90°e
BEPTUKANBHOE MONOXEeHWe, pealnsyn
ANCKTPOH 0L CKAHMPOBA) M NO YINY MEC-
Ta. OgHOBPEMEHHO MOAAPHUIALMS CUFHA-
NOB HA N3NYYEHWE U NPUEM USMEHAETCA C
NONOXEHUA “TOPU3OHTaNbHAA — rOpu-
ACHTANbHAaA" HA NONOXEHWE "BEPTUKANb-
Hasa — BepTukansHasn™. HanpaeneHwe o6-
30pa MOXET MEHATLCA MOBOPOTOM AHTEH-
HB MO YNy MEeCcTa W e pa3BopoTOM Ha
NpaetIA K NIeBLIA GOPTLL. [TOABUXHHIA y3en
KPEMNEHNS dHIEHHBI 11I03BONSEI pacn-
PSATL Npeaent NepeHalenBaHus NoAoCH
CLEMKU, & TAKKE ONEPATMBHO U3MEHATL
HanpasneHne ob3opa BNpPaeo W BNEBO
OTHOCMUTENLHO Tpacckl noneTa Ha +55°,

MoaepHW3MpoBaHHLIV BapuaHt obny-
yarensa odnapaet NoNHBIM Habopom Nons-
PUMETRWYECKWX PEXMMOB. BreixoaHon
KackKaf, nepefaryvka CyMMMpPYeET MOoLl-
HOCTL WECTHAAUATA CAHOTUNHLIX TPaH3u-
CTOPHEIX Moayneii, obecnewmsas cpen-
HIIIO MOILHOCTE W3NYUEHWA He MeHee
200 BT paxe npy oTKa3e aTaenbHLIX ane-
MEHTOR B XEeCTKUX YCNOBUAX 3KCNnyara-
umn. Uudposoii popmupoBarens 30HAM-
PVIOLLMX CUrHanoB obnafaer LWUPOKUMK
BO3MOKHOCTAMY MO WUIMEHEHWIO napa-
METPOB U3NY4aeMbIX UMIMYILCOB U KOM-
[EHCAUMU UCKAXEHVIA B 1 IPUEMHO-liepe-
[aloleM TpakTe. BbicOkaa HafeXHooTb
PCA pocTuraetcs AyBAVpOBaHWEM €ro
OCHOBHbBIX Y3N10B U MOOYNEHEM NOCTPOe-
HWEM BHIXOJHOIO Kackapa nepeardmka.
UndpoBoe ynpaeneHne annapartypow,
pexmMamu paboTbl NOKATOPa. N NapameT-
pPaMu 3OHOUPYIOLLEr O GUrHana NO3BONAST
NOMyaTh MHPOPMAaLMIO HE TOMBKO B Npe-
Nenax 3apaHHoi Nonock o6Gz0pa, HO KU 3a
ee rpaHuuamy Ha GoNbLIOW OANLHOCTH,
XOTA U € XYALLWMM KaYECTBOM. Annaparypa
paccuuTaHa Ha paboTy B HEFrepPMETUHHOM
oTceke. PaspabaruiBaembliii gna KA
"Konaop-3” PCA — BblCOKOUHGOPMATVE-
HOE CPEACTBO ANCTAHLMOHHOTO 30HAWPO-
BaH1S 38M/M C BO3MOXHOGTBIC KM3mMepe-
HUA OTPEXAILUMX XapakTepucTUK O0h-
€KTOB W 3eMHOM MNOBEPXHOCTH B S-gmana-
3acHe. AnnapaTypa npucnocobneHa ons
YCTAHOBKW HAa KOCMUWUYECKUX annapartax
OPYIX TUMNOB.

NpeanpuaTUs KOHUEPHA aKTUBHO OC-
BAUBAOT HayKoeMKue CekTOopbl PuLiHKa
rpaxfaHckol npoaykumi. B yactHocTu,
OQAQ "KoHlepH “Bera” umeet Goratkiii
ONBIT pa3paboTky U NPOM3BOACTEA BLICT-



KOTEXHCNOrMHHON MEAMLIMHCKOW TEXHWUKIA.
[ONCEBHBIM NPEANPUATUEM KOHLEPHA Pa3-
paboTaHb M BHEAPEHBI B MEAVUNHCKYIO
NPAKTUKY YNETRASBYKOBLIE AMArHOCTUYE-
ckve npubopel, paguoTepMorpaguye-
CKUA annapaTHO-NPOrpaMMelil KOMMNEKC
Ha 6aze BY 1 CBY TexHonorui, wupoxas
HoMmewxnaTypa obopyaoeaHus ana pato-
Thl ¢ KOMNOHEHTAMW M MpenaparaMu
KDOBY, B TOM 4uUChe crneuvanm3vpoBaH-
HEll MOBMALHBIA MYHKT 3aroTOBKK KPOBU
(pykosoguteny paboTe A. . ['yOKOB U
B. 10. fleylwuun).

Ana OpPVBNeYeHns BulCOKOKBATMMULMN-
POBAHHBIX UHXEHEPHO-TEXHUHECKUX Kaa-
POB KOHLIEPH YCTAHOBWN TECHOE COTRYAHW-
HECTBO C BEOYLUWMUN TEXHWYECKUMYK By3a-
mMu MOCKBBI, B HACTHOCTH, NYTEM CO30aHUA
Gasoebix kadeap. Honroe ppems 8
MBHUUN cyuwecteorana 6a3cean kadenpa
MOCKOBCKOrQ (PU3UKO-TEXHUHECKOIQ WH-
cturyta. 370T 3apen 6o MCNOoNL30BaH
npu oprasn3auumn aeyx Hazoewx kadenp
MOCKOBCKOrc WHCTUTYTA PAAUOTEXHUKM,
BNEKTPOHUKU M ZBTOMATIKM "Pagvonpubo-

locne 3atyuter BUIAOMHBLX

T
npoex roa

KOW OPraHU30BaHHOCTBIO W XapakTepuay-
€TCH NOAOXKMTENSHON ANHAMUKON (PrHaH-
COBO-3KOHOMMWHYECKMX 110KA3ATeNEN.
Ceroara B HayWHO-UCCNEAOBATENbC-
KOM, KOHCTPYKTOPCKOM, TEXHONOrMye-
CKOM 1 NPOU3BCACTBEHHOM MAAHE KOH-
LepH 06naaaeT HenOXoanMeIMK pecypca-
MW NO HRPAWMBAHUID OBLEMA BLINYCKA
npoaykuun, Bxopawwe B ero coctae
Takve npeanpuatus, kak OAO "KB "Nyy",
OAD "HIMM "Pybur", OAC "HUWN "Kynon”,
QAQO "HeRaBUHCKUIA paguo3aBon
“Nonet”, QAQ "PwinHcknin 3agon npnbo-
pocTpoekus”, OAD "BHWUW "3tancH” v
opyrue, opueHTUPOBaHbl Ha KUccnegosa-
HIS, PA3PAtOTKY N BBINYCK COBREMEHHOM,
HaYyKOEMKOR,  KOHKYPEeHTOCNOCOHBHOM,
BOCTPEDOBAHHOM HA MUPOBOM pPhiHKE
npocaykumu. PaapabateiBaemble M3genvs
¥ KOMMAEKCH 06NanaldT 3KCNOPTHHIM
noTeHuManoM. K HEKOTORBIM M3 HKX NPOo-
ABNAKOT MHTEPEC 3apyBexHble 3aKaz3ynku,
cpeam koTopuix Uapawns, MHawns, Manai-
3uA, Bbernam, Kurtain, Anxup, Mtemen,
Unpgonesvs, Ervner v op. Mepcnexktvebl

na xadenpe PaguonpunbopocTpoenue”.
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pocTpoenve” v "TpuknNaaHas MaTtemartn-
¥a". B pabote anmx kadenp Ha nOCTOAHHOM
OCHOBE NPWHWMAIOT Y4aCTWE OKONO Tpw-
Auatv CneuManucTOB HaWere Npeanpus-
™A, Kadegpon “TlpyiniaaHas maremarv-
Ka" CEerofHR pyKoBOOWT 3aMEeCcTUTENb
reHePAnsHO0 OWPEKTOPa ND HAYHYHO-TEeX-
HUHECKOW NONUTMKE, AOKTOP BOEHHLIX
Hayk, npodeccop A. T. Cvnkun. Kadegpa
"PaavonpubopocTpoeHue”, a Fakke BHOBb
€O30aHHAn 8 5TOM rogy Ha3osan kadpenpa
"PaguoanekTpPoHHbIE M MHROPMAUMOHHLIE
cucTeMbl” B MOCKOBCKOM (PUINKO-TEXHU-
HECKOM WHCTMTYTE paboTaloT nog Moum
pPYKOBOACTBOM. [N NOOLWPEHWS JyHLUIMX
cTyaeHToB 6a30Bbix kadeap MUP3A samm
YYPEXaEeHb CTUNEHAMU UMEHW BbigaloWe-
rocs yqeHoro ApekcaHgopa AnekcaHg-
poenya lNuctonekopca. B npownom rogy B
MlaMATE © APYrOM BbIAAIOWLEMCS YHEHOM
Npee Dasnoosuie baxpaxe Oina ydpex-
AeHA CTUNEHAWS €r0 UMEHU.

Mocne cospaHus HA OCHOBEHMK yKa3a
npeanpgenta Poaccwiickon Pegepaunmn
Ne 569 ot 28 anpena 2004 r. 060pOHHO-
NPOMLILLAEHHOTO X0MNAWHIa BO [NaBe C
OAO "KoHuepH "Bera" otkpbita HOBas
CTPEHWULA ero UCTopMY, 32 3T rofbl KOH-
UepH 3apekoMeHaoBan cefa Kak MOLLHARA
HAY4HO-NPOWIBOACTEEHHEA CTRYKTYPA,
OEATENLHOCTE KOTOPOKM OTNMMAETCR YeT-
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KOHUEepHA CBR3aHb ¢ paspaboTkou n Nnpo-
M3BDOCTBOM CHMCTEM U KOMMNNEKCOB Ha-
HMASHUA, fanBHErc PaguoNOKaUNOHHO-
ro OGHAPYXEHUA 1 YNPABNEHUR ABWA-
UMOHHOMO Ga3wpoBaHmns, KOMMNNEKCOB C
6eCnNUNOTHHIMKU NeTaTeNLHEIMK annapa-
TaMu, a TaKXe OPRYrux CUCTEM U KOMNNEK-
COB AROWMHOIC Ha3HAYEHUR.

HecMoTpR Ha OOLEKTUBHEE TPYAHOCTH
MUHYBLUErO AECATHAETWH, HaM YOaNCChb
COXPaHUTh CBOW HAYMHO-TEXHWYECKUIA NO-
TEHUMAN U W3MEHWTL CUTYaLMIO, CO3A0a8
HEOOXOAUMbLIE MPEANOCCHISIKM ORA Pas3Bun-
TVR KOHLEPHA 8 HOBBIX 3KOHOMWYECKWX
ycnosuax. Mbl HacTOMMMBO peannsyem
nporpaMMel No erc PedopMUPOBAHUIC,
KOPEHHOMY TEeXHUHECKOMY NepeBcopy-
KEHUIKO NPOU3BOACTEA, LENeBOn noaro-
TOBKY KAAPOB BHICWEYW KBanUduKaumm,
HaNpaenAemMm CpencTea B MNepCneKTMEHLIe
Hay4HO-uccnegoBaTensckue pabotel, paa-
pabaThiBaeM KOHLENLMIO KOPHOPATUBHOMN
HAYYHO-TEXHUYECKOW W 3KOHOMW4ECKOIN
nonutuku. Bee avo, GesycnosHo, scenset
ONTUMU3M U NO3BODMAET HAM T YBEPEH-
HOCTLIO CMOTpETL B Byaywee. Mobl haae-
eMCSl Ha NNOAOTBOPHOE COTPYIOHUHECTBO
€ OTEYECTBEHHLIMU U 3apyGeXHbIMU NapT-
HEpPaAMKM U ycranoanenne C HUMK OEJTOBbIX
OTHOWEHWK, NpyobpeTawmx xapax‘rep
CTPATErN4ECKOro napTHEPCTBa.

bl npocum Bac, Hauwmx yuTa-

Tenewn, 3anONAHUTE aHKeTy W
BMECTE € NATLIO U3 WIECTU KYNOHOB
3a BTOPOE NONYrogme nNEwcaatbh a
penakuuy no agpecy:. 107045,
Poccusi, Mockea, Cenueepcros
nep., 10, pegakuna XxypHana
"Paguo”.

1. @aMunavsa, MHULMANL!

2. Boapacrt

3. ObnacTb (kpan, pecnybnuka}

4. CeraaHa nu Bawa npodec-
CVOHANEHAA AEATENEHOCTE C pa-
ANOINSKTPOHUKOU?

5. PapmonioBuTensCckuii CTax

6. Ykaxvte Hanbonee vHtepec-
HYIO CTaTbI0 B KAXOOM W3 HOMEPOB
xypHana {(Ne 7—12 3a 2009 r.).
Baww oTBeTH SyayT yuTeHb npu
NOgBEAEHUN UTOrOB KOHKYPCa Ha
nyqwyo nybaukaunio 2008 .

Ne 7

Ne 8

Ne 9

Ne 10

7. Bul XypHan BonucoBaeTe,
NOKyNnaeTe Unn nony4yaeTe vHaqe
(kak}?

8. Kakue KOHCTRYKLMM, OnMcaH-
Hble B XypHane, B NoBTOpANM unn
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WCNonNb30Banu B cBoMx paspabiorkax?

G. Kakue Tembl 1 pybBpuxu XypHana
Bui cunTaete Hawbonee vHTepecHbIMu?

10 Kakuwe Temul v pybpukun B Cc4mn-
TaeTe HeaKTyasNbHbIMIK CeroaHa?

SRS

11. Kakux tem 1 pybpuk, no Bawemy
MHEHUIO, HEQOCTAET CEroaHa B XypHane?

12. NonbayeTece N Bol MHTepHe-
Tom?

13. MNocewaete nn Bul Haw vHTEp-
HeT-canT?

14. OtMmeToTe B CNEAYIOLEM CONCKE
T0D, 4TO, NO Bawemy MHEHUIO, Cneposa-
no Bkl He NevaTare B XypHane, a TONLKO
BbIKNnagsigate B UHTEpHeTE, yTcOL! yee-
NVHATL YACNO ONMCAHMKA KOHCTRYKLIA,
NYOANKYEMBIX B K&XA0M HOMEDE:

I:l Onucanre NprHUMNg OencTEus

YCTPOWCTBA.
D MpUHLUMNUANBHYIO CXEMY.

D Pekomengauum no 3ameHe ane-’
MEHTOB. . e

PexOMERZALMM N0 HANEXUBAHIIC

D"lepTE)KM NeyaTHbIX NNar.

NexogHbe TEKCTR NPOrpamMm,
D 3arpy304HLIe KORb (NpotLmBKkm™}
d .z B co

[ : it []

R ST SRV

JBONIOUUA annapartypbl
supeosannucu epupmbol SONY

10. NETPONABJIOBCKUH, r. Tararpor

Muoro younnii BRoXxunnn uHxenepst komnanuy SONY 8 pasapaborry
¥ COBEPUWEHCTBOBaHNE BUACOKAMep W sungeomarhuroporos. 006
MCTOPUN X CO3AaHNA U NOAAET petb B NyGAKKyemMol 34€Ch CTaTbe.

030aHUEe COBPEMEHHBIX BUAeOKamep

{BK) ctano pesynbratoM nOCTENEH-
HOW IBONOLMK ABTOHOMHBIX CUCTEM BW~
necsanuch, nepsoie cOpasum KOTOPBIX
nosewnuce ewe e 60-e rogel NPOWROrc
Beka. Takme cucTembl npeaocTasnsann co-
60t KOMOMHALMIO U3 KaTywe4Horo, a
nOTOM KaCCeTHOro BIAJJ,EOMGFHMTOQ)OHB
(BM), TENEBM3UOHHOM KaMepb) U aKKyMy-
naTopa. 3HaunTeneHbliA BKAAL, B paspa-
Gotky BK BHECN MCCNEA0BATENN U UHXE-
Hepsl drpmbl SONY, ocHoBaHHON B 1946 1.
Axno Mopwuton (Akio Morita, 1921—1999)
1 Macapy Ubyked (Masaru Ibuka, 1908—
1997). bupma BuiNyCckana v seinyckaeT BK
KaK ObITOBBIX, TAK U NPOQECCUOHASIBHBIX

dopmaTos. Hucno ewiny-
LWEHHBIX M30ENMA NOCTUra-
€T HECKOMBKUX MUANMOHOB.
CTOMT OTMETHTL, HTO 710 He-
KOTOPbIM QaHHEIM Ao 70 %
TENSKOMNAHNIA  MUpa KC-
Nofb30BaNY U WUCNONB3YKT :
ans tenesenlanns BK SONY

¢opmaTos BETACAM, BETA- " -~

CAM SP, a ¢ nepexonom Ha

UMPpPOBLIE TEXHONOTMM — ¥ .

popmatce BETACAM S8X,
DIGITAL BETACAM, DVCAM,
XDCAM, HDCAM. e
Hanbonee snauntens- ] o
HBIM BKNAag B CO30aHUe KNo-
4eBbix NPOAYKTOB PUvpML, B
TOM uvicne u BK, Brec Gne- = -
cTAWMIA nccnegosatens Ho-
Oytocu Kuxapa (Nobutoshi
Kihara, poa. B 1926 ). B
nocnenHwe roab padoTel OH cTan Npeaun-
AeHTOM nabopaTopyu CBOBMD WMMEHW
{Sony-Kihara Laboratory). OaHol v3 oc-
HOBHEIX Npobnem fpu pa3pabotke BK,
cTaBwen BHavane nepeg paspabotyuvka-
vy, OGbINe OTCYTCTBME  "HAkQNUTENR"
vH@OopMauMK, 6e3 KOTOPOro Mx BO3MOX-
HOCTY Bbinu gecbma orpaHuYeHsl. Coob-

wenne dupmel AMPEX (1957 r.) o cospa-
HUM nepeoro B sMupe BM  3acrvanc
M. UByxy {TEXHMHECKOre PYKOBDAUTENS) U
OPYrux COTRYOHUKOB GUPMBL BPAcnAOx
[1]. B cnegyrowiem rogy AnRoHCKan eeula-
TensHaa kopnopaus NHK (Nippon Hoso
Kyokai) 1 HECKONBKO YacTHEIX TENEKoMNa-
HWI HaYanu UCNoNL30BaTe 311 BM.

M. UByka nocTaBun 3a4avy AOTHATL,
3aTeM 1 npee3oinTn AMPEX, cosnae Honee
nerkue u aewesnie annaparel. H. Kuxapa
W erc COTRYAHWKA NPUCTYNAN K pa3pa-
BoTke coOCTReHHOTO BM, umen nuwb paz-
PO3HEHHBIE KOMUK  CXeM annapaTtosB
AMPEX. 3aga4a epsn nv umena Oel cko-
poe pewedve, ecan Obl y rpynnel pazpa-
60THMKOB YXe He BrNo ONkl-
Ta No co3paHnio cobCTBeH-
HOTO 3BYKOBOM0 MarHuTogo-
Ha. Bexope npototvn nep-
BOro B AAnoruv BM nossun-
cs {pwnc. 1).

De B mapre 1961 Ha 8bi-

ctaske IRE (MHCTUTYT pa-
anourxenepoe  CLUA) 8
Hblo-Hopke Gupma npope-
MOHCTPYPOBANA Camblil He-
GonbWwow Ha To BpeMa W
MONHOCTHIO TPAHIAWCTOPHLIN
BM SV-201 (puc. 2). Oa-
HaKO HU rabapuisl, H1 ueHa
3TOro annapara He yaoene-
TBOPSNKM  NOTEHUUANBHBIX
noTpebutene, v rpynna
H. Knxaps npuvctynuna K
CO34aHMKD  KOMMAKTHOTO,
NPUIOAHOrC 0NA NEPEHOCKN

BM. K pabote Haa npoexktoM Gbn npuene-
ueH uHxerep Macaxvko Mopnzono {Masa-
hiko Morizonc), paree paspabaTeiBasLiMn
3BYKOBYK) annapaTypy Ha 3aBOE KOM-
nabum B r. Xanega. W vakon annapat Bun
co3aaH. B centabpe 1962 r. SONY c6baen-
na O BHINYCKE KOMNakTHOro BM PV-100,
NPEenHasHANEHHOro ANA NPUMEHEHUA 8



nasy

Puc. 3

NPOMBILLABHHOCTH, OOpa3oBaHUM, Megu-
umHe (puc. 3).

HecmoTpa Ha QUEBUIHBIA KOMMEPHEC-
KM# ycnex HOROTD viagenua, M. Mbyka xe
Bbn YAOBNETBOPEH: "BUACOMArHUTOMOH
AN AOMaWHero npuMeHeHusa BECOmM 60 KIr
M LLIeHO MUNNWOHEI UEH HE CODTBETCTBYET
moemy ybexnenuto”. Fpynna H. Kuxapsl
npucTynuna k paspaborke Goitosoro BM.
B okrabpe 1964 r. pupma obbsBuna O Bol-
NYCKE NEPBOrc B MUPE TaKoro annapara —
CV-2000 (puc. 4). Eromaccabuna 15k, a
uena — 198 000 mnewH. Mo 3atomy noeoay
M. Wbyka zaseun: “CV-2000 re sengetcA
MMUTaUMen n3genuii Apyrux KOMNaHui, oH
pas3paboTaH 1 BLINYCKAETCS NONHOCTRO Ha
SONY".

Puc. 4

Annapar CV-2000 cran popoHadyanshu-
KoM prga BM, soweaumx B OpurvHanb-
HbI€ KOMNAEKTBI BUALOaNnapaTypy, npea-
Ha3HaYeHHbIE [119 CheMKW U NonyyMBLIMe
HazBaHne Sony Videocorder. MHoro pas-
NuuHBIX annapartos cepwin CV, DV, DVC,
DVK... 6uino npopako e CLUA. Hanbonee
NOAXOAALWMM ANS CLEMKU € PYK Hbin KOM-
nnekr SONY DVK-2400 (1967 r., puc. 5).
B ero cocrae Bxopwwv nopratvsHaii BM
DV-2400 (macca — 4,5 kr), Tenekamepa
DVC-2400, ceteson apantep v pasnuy-
Hbie akceccyapul. BM obecnevisan ropu-
30HTANLHOE pa3dpeweHve 220 Tenesusu-
OHHbIX NWHWA (TBN) NP OTHOLWLEHWY BU-
geocurHan/wym 40 AB, YaCTOTHLIN MHTEP-
Ban 3ByKoBOro kawana 100...8000 Ny, npwr
OTHOWEHUK curHan/wym 38 nb. Annapar
patoTan CoO CKOPOCTLIY NPOTAXKU NEHTHI
19,05 cm/c, npu ee wWwpuHe 12,7 MM Ha
KaTtywkax V-30D {260 M), 410 obecneuv-
BaIO BPEMSA 3aN1CH He MeHee 20 MUH.

Tenekamepa copepxana BUWAWKOH C
anarorancio {2/3}", obecneunsagwerc
paboTy NPy OCBELLEHHOCTH B UHTEpBane
300...100 000 nk. B cocrae Tenekameps!
BXCAMAKN INEKTPOHHBIA BUAOUCKATENb C
auaroHanetd Tpybkm 17, obbektve {CHu-
MaeMolin) C nepemMeHHbBM GOKYCHBIM pac-
cTosiHveM (16...64 MM) 1 HeHanpasneH-
HEW KOHOEHCATOPHBIA MUKpodoH. BM
6uin cobpad Ha 41-M TpaH3UCTopeE, Tene-
kamepa — Ha 40 [2]. Tenekamepy coeam-
HAKM ¢ BM ogHuM Kabenem, BkaOManu v
BOIK/NOHAM PEXUM 3anncu OOHOWU KHON-
KOW Ha Tenekamepe. 3annucyu MoXHO Beino
BOCNPOMIBECTY HA niDBOM M3 Npopaeas-
wuxcs B TO Bpema BM cepuwn CV
CrnepoeatenbHo, yxe 6onee 40 net Hasag
8 koMmnnekre DVK-2400 Ouinu 3anoxeHbl
OCHOBHLIE BO3MOXHOCTWU COBPEMEHHbIX
BK.

Mpyv 3kcnnyaraumm BM nposevance
ABa CYWEeCTBEHHBIX HEQDCTaTKa. Heynod-
CTBO PabOTH ¢ KATYLIKAMU W HEBO3MOX-
HOCThR 3aNUCaTh CUrHANBI LBETHOMD M306-
paxenna. M. M6yka noctaBur 3apauy
rpynne H. Kuxapn CO3parbk kaccery ans
BM. HecMOTpA Ha TpyAHOCTV, rpynna pas-
paboTana MHOXECTBO NPOTOTUNOS KacCeT,
HQ MOYTU BCE U3 HUX OKa3aNUCh HENPUIroL-
HEIMW A9 SKCNAYaTaUUn. TeEM HE MEHEee B
1968 r. ypauHbiil NROTOTUMN BCE XE NORBUN-
cs (pue. 6).

B seaywem nogpasaeneHn GupmMel, 8
ofuxone HasoieaeMoM “lkona Kuxapb)”,
CO30ann yCnoBus, B KOTOPbIX MOnogbie
VHXeHepu Moy ceofonHo paspabark-
BaTb HOBLIE TEXHONOrMN. OCHOBHOW NPUH-
uMn paboThl 3AKNICNANCS B MNOCTAHOBKE
KOHKPETHOW LLleNK, 2 3aTEM B €e QOCTNXe-
HUU, HECMOTPA HW Ha Kakne TPyaHOCTW.
MNepen nuxeHepamy AKUH2O XOpwyyn
{Akinao Horiuchi) u Wowmmn Batanate
{Yoshimi Watanabe) Owuina nocrasnena
3apava coapaTts kaccety ana BM m cokpa-
TUTh PACX04 NEHTHI NPU 3aMUCKH CUrHANoB
useTHOro naobpaxeHun. PaspaboTtanHyio
MMKU CHCTEMY 3arpyskn Haasann “"U-
Loading” (pwc. 7). NpumMmeHeHHbIn cnocod
3anucuy "UBeTHOrO” curHana 6uin OCHOBAH
Ha uvpee Tocuxmke Hymakype {Toshihiko
Numakura), nHassawHon "Color-Under
System”, 8 cbuxoae — "narvenT Hymaky-
pul”. OHa 3akmyanace B 3anMcu curiana
APKOCTW CNOCOB0M HACTOTHON MOAYAALMM
C NEPEHOCOM CUrHanNa uBETHOCTU B HU3KO-
yacToTHYO obnacte. Takon cnocod We-
NONL30BAH W B BoALLUMHCTRE apyrx dop-
MaTOB aHaforoson BUAEo3anmeu.

Cnenyer oTMETUTL, 4TO “wikona Kuxa-
pu” paspabotana Tak MHOrO NPOAYKTOR
BREPBLHE B MUpe, 4TO dupma SONY nony-
yuna wytnueoe mms “Guinea-pig” (Mop-

‘--"“'-._.
E—
Ca

|Puc. 8

ckas cBuHKa). Camble yaauHele paspabor-
KW TYT Xe BReapsnm 60Nee MOWHIE KOM-
naHv 1 TecHun SONY Ha peiHke. OcHO-
gatens Gpupmst MATSUSHITA (PANASO-
NIC) Konocyke Mauycima (Konosuke
Matsushita) oguaxas nowytun: "Mauy-
cuta veeT NabopaTopui NoA HA3BAHNEM
SONY" [3]. Ha ato M. Mbyka coecem He
oBuaenca M NPOACIXUN CBOIC NOAWTUKY
WHHOBALWIA.

B oktabpe 1969 r. SONY npeactaswna
ceoit "Color Videoplayer” {uBetHOn Bu-
neonneiep — BI), 8 KGTOPOM UCNONB3O-
Bana HOBHIE BUOEOKACCETH € NEHTOW WK-
puHon (3/4)", cbecnesmnsarowme 90 MuH
2anucn. BM Bbin Ha rpaHi NPeBpaweHns B
npegmeT pomMawHero obuxoga. Cpazy xe
PAA APYMMX KOMNAHWIT 3aRBWAN O XEeNaHUW
C034aTb COOCTRBERHBIE KACCETHI Ha OCHOBE
pasnuuHbx dopmaToB. Hrobul matexarts
HEHYXHBIX 32TPAT PECYPCOB, RYKOROACTBO

9

JOMNVVd S

WINHX3L103THn4a

S0-£8-809 ‘UralL

nJ'O|PEIGHNSUOD IIvooduog
NI OIPEIGHEW (MeLleLd wenudy

6002 ‘6 IN OU'Yd



BUAEOTEXHUKA

Ten. 608-83-05

Mpuem ctatein: mail@radio.ru
Bonpoce: consult@radio.ru

PAQNUO N 9, 2009

Nbl  UHXEHePOB: NOO PYKOBOACTEBOM
Ddymno KoHo {Fumic Kohno), oTeeuaro-
wen 3a 3nexTpoHuky, n Akmo Cepnaasa
pa3pabaruiBAOLLEN
mexaHuyeckve y3nel BM. Noctasunu
QCHOBHBIE 33a4M: KacceTa A0NXHA 66T
pa3mMepoM € HeGONBLUYIO KHUMY, 8 Bpemsi
3anucn — He medee 14, yTo Tpebosanc
3HAYUTENBHOTO YBENWYEHMA NAOTHOCTH
3anucH. MocheprHsan Owina pagavkanbHo
YBENUYEHA 33 CHET YCTPAHEHUSs MEX-
CTPOYHBIX NPOMEXYTKOB Ha neHte. [o-
HUTLEA 3TOr0 YAANOCE, 1IPUMEHNUB a3UMY-
TaneHetd cNocob 3anuen. C Takon uensio
3330pbl BUWAECTONIOBOK COCEQHWX CTROK
3aNUcH NOBEPHYTHI HA HeGOMBILIWE YITE) B
pasHeie CTOPOHBL. BnocneacTevu aivmy-
TAbHBIN CNOCGH 3anUecK CTank CNoNL3o-
BaTb NpakTuseckn 8o scex dopmarax,
TOM HUCne LnGPOBLIX.

OfHAaKo NoMexu B CUrHanax LUBeTHO-
CTW OT COCEOHUX CTPOK 3anvcy a3umy-
TanbHBIM CNOCOBOM HE YCTPaHRITCH.
NoatoMy pazpaboryMkn anAs KaHana
npyvMenvnn  wuetog Pl
System”, OCHOBaHHBIA HA KOMMYyTauuu
¢as3st curHana UBETHOCTM OT CTPOKWU K
CTROKE 1 bUnbTPaUUK CUrHaNa LBETHOC -

. (Akio Serizawa),
.
\
Pne. 9
k2 . UBETHOCTH
I - . N
Puc. 10

uuny

Prc. 11)

16 anpena 1975 . SONY npegcrasuna
CBOM HOBHIE NPOAOYKTH HA NPecc-koHbe-
pexunn: BM SL-6300 (pmc. 8) 1 kombu-
HUpoearHoe ycTpoucTBo LV-1801, npea-
crasnsowee cobon kaomburaunio BM «»
yeneeunaopa Trinitron ¢ guaroHanelo skpa-
Ha 18". Oba uagenna 10 Mas nocTynwau B
npoaaxy. Ans BM Betamax swinyckanu
Tenekamepy AVC-1420 (puc. 9) B kOmM-
nnekTe ¢ MUKpPOdoHOM, GR10KOM NUTaHWa
W Pas3nuyHEMK akceccyapami. Tenekame-
pa 6asupyerca Ha BUAMKOHE C AMarcHa-
nbio (2/3)".

MepebiM noptaTveHsiM BM Betamax
cuutaerca moaens SLO-340. Bropoe no-
KoneMue OTKpeina mogene SL-3000
{pmc. 10). B 1981 r. boina cospava rene-
kamepa HVC-F1 (puc. 11) ¢ Tenesu-
3MOHHOW TPYDKO# coOCTBEHHOW paspa-
HoTkn MF TRINICON, o6ecneyuearowan
ropuv3oHTaneHoe paspewenne 300 TBN.
B 371001 kamepe UCNONL3OBaH ECTUKPAT-
Helt BapuoodbbekTve. na paboTtel ¢ nop-
TaTUBHBIMKM BM BoINyckanu renekamepy
HVC-2800 [pmc. 12), takke Ha Tpybke
TRINICON, no3sonsioLLylo MCNoAs30BaThL
ee n ¢ BM VHS vyepea cneuywanstsid aga-
nTep MAC-1010A, BXOASLLMI B KOMINEKT

NOCTZBKWU. B

1983 r. 6win co-

342H NEepPBbIA

o MOHOOBNOYHBIA
=== xamkopaep

max BMC-100
(pmec. 13), co-
OTBETCTBYIO-
WM NOHATUIO
COBpPEMEHHON
BK.

C HOBbIM BM
SONY csnawiBa-
na Gonblume Ha-
aexaw. OgHa-

> KO, HECMOTPS Ha
WUPOKYKD  PeK-

- ] ¢dopmara Beta-
W

pupmn SONY 06paTnnocs €© NPU3LIBOM K
OPYIUM  KOMMNaHUaM NPUHATE eAUHBIA
CTaHRApPT "KRaCCETHON BUALO3anucK.

B mapte 1970 . SONY, MATSUSHITA
(PANASONIC), JVC v natb He SnOHCKUX
KOMAAHUN JOTOBOPUANCH O EAUHOM CTaH-
napte. B ceutabpe 1971 . SONY npea-
cTaBuna $opMaT KacCeTHoOn smnaeo3anm-
cn U-matic anoHCKOW heaepaunm 3KOHO-
MUYECKUX OpraHmaaumi {Japan Fede-
ration of Economic Organizations), a
TaKxe NPOAEMOHCTPMPOBANa KacCeTHl,
BM VO-1700 n BN VP-1100. CepwuiiHoe
NPOM3BOACTBO JTUX annapatos Gbino
HanaxeHo Ha 3aBoae GUPMb 8 1. ATCyru,
BO3rNaBnAeMon  AkwHopy  Takacakm
{Akinari Takasaki}. A. MopuTa n M. Wbyka
CYATAW, HTO MOXHO Bb1n0 bl CyLIEeCTBEH-
HO MOBLICUTL NonynapHocTL BM, ecnu
y6eau T KMHOKCMMNAaHUK BRINYCKaTh (puib-
Mbl Ha Kaccetax U-matic. OnHako ux
Hanexas Heiny NpexaeepemMeHHBIMI, TaKk
KdK HA TO BREMS TONBKO OKono 40 % anox-
CKUX CEME UMEeNU UBETHLIC TENCBUIOPH,
a camut BM 6uinuv 8ce Xe rpomMosakummn v
NOPOrUMK.

Bce Hoy-xay. HakonneHHele Npw paspa-
Borke BM U-matic, Bbinu HanpaenaeHbl Ha
CO3ganlve KOBOro annapaTa, KOTORLIN MO
6b) NpeTeHaoRaTL Ha PONb NEUCTBUTESb-
HO [OMALUHero. beinu co3fganel ABe rpyn-

| Beta”m)’vie :
' %
I
- I
- 7 JON

Tm rpebeHvaTteim GuUnETPoOM Npu BOC-
npovasegeHmu.

MNpuHATHIE MEPB NO3BONUNU YTPOUTH
NACTHOCTE 3anucu. H. Kuxapa v ero rpyn-
na yckopuvnu patotel Ha $oMe Cryxoe O
TOM, 4YTO Apyrve KOMNdHWW rOTOBRTCR K
BbINYCKY cOOCTBEHHEIX BM. B 1973 1. pas-
paforka npoTotuna 6na 3aBepwena, a
rpynna &. KoHo BeAeneHa U3 "LLKonk! Ku-
xapu” 8 Betamax R&D Group. Hosan ko-
MaHaa COCPenoTOoYWIECE Ha NOOroTOBKE
npovssoacTea cozdanHoro BM. “"LWkona
Kuxaps!” drakrmueckm Huna pacnyuleha, a
€€ NEPCOHAaN NEPEREAEH B OPYTME NoApa3-
AeneHus.

NamHyic xoMna-
HUID, MoHavany
YWCIO NPOAAX annapatos B FNOWMM He
npesviwano 100 000 8 roa.

A yepes nonyopa roga Cnysunoce co-
ObiTne, sacraewee SONY epacnnox. B
centabpe 1976 r. dupma JVC npeacra-
suna dopmar VHS 1 ofbasuna o rotos-
HOCTH KOHKYPMPOBaTh ¢ SONY. MasHoMm
npermMylecTeoM ee annapaTor OGbina
BO3IMOXHOCTb 32NMUCU B TeYeHue 2 Y
Nepen aTum cobbITMEM ANA NapTHEpPOs
SONY no U-matic (JYC n MATSUSHITA—
PANASONIC) 6eana packpbiTa TeXHONOrvs
Betamax, ¢ uenso yHudukaumu. OaHako
obe pypMbB HE TOPONUINCE OGLEAUHATL
YCUNUS B 3T0OM HanpaBnexunu.

NUTEPATYPA

1. Sony Global-Sony History, rnagst 11, 13—
16. — <http://www.sony.net/Fun/SH/
index.html >.

2. Sony CV Series Video. — <http://www.
smecc.org/sony_cv_serles_video.htmi>,

3. Yoshiko Hara. Sony: etectronics orde-
red” to go’. — <http://www.EETimes.com/
special/ special_issues/millennium/companils/
sony.htmi>.

Oroneanne cne : er

Pegaxrop — A. Muxaitnos,
VIROCTDALNM NDEAOCTABNEHS! SBTOPOM



Hactpoika VU uHgukatopos
C NOMOLLbIO KOMNbIOTEPA

A. QUIIATOB, r. BnagnsocTox

B crathe npefcTasneHa METORNKA NPOBEPKU B perymmposkun VU
WHAUKATOPOB aymuoannapatyps ¢ NOMOLbLIO KomibioTepa. Pan
WIIOCTPALWA B CTATHE MOMOXET [aXe HeoNbITHOMY Nofib30BaTEeNC
K, umerouiemy Buxon B UHTepHeT, GbICTPO MOArOTOBUTL KOMITbLIO-

Tep x avo¥ pabore.

7| pv cOOpKe NHANMKATOPE YPOBHA 3anu-
L Lcw ¥ BoCNpOU3BELEHUS NMBOo Npu
NpoBepKe YyBCTBUTENBHOCTU TAKOrO NPu-
Gopa B annaparype Mar{uTHOU 3anucu
{MYy3LIKaNbHOM UEHTPE) HEPEAKD NPUX0O-
AUTCA CTANKMBATLCA € NPoBneMon HacT-

POKKU YPOBHA, pas-
Horo 0 ab. HasepHsa-
Kad ¥ MHOMMx pagmo-
mobutenen ecTe
CBOW MeTOAbl HACT-
POMKM TAKMX MHOWUKA-
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TOpoOB, HO A Npeanarate Bonee NPGCTON
€Nocod — MCNONB30BaTL KOMMLKOTER CO
3BYKOBOW kapton. ocne noucka B UH-
TEPHETE A HALEN OOHY UHTEPECHYIC NPo-~
rpammy VUmeter [1]. npepgHasHaueHRyo
A9 BWIYANEHOINO KOHTPONSA 3BYKA.
naeHoe OKHO NPOrpaMMbl NOKA3aHO Ha
puc. 1. [1OCKONBKY yXe Ha MHOMMX KOM-
nbloTepax yctaHoeneHa OC Microsoft
Windows Vista, 7o ans paboTel 3104 Npo-
rpamMmMel KOMMbIOTEP HeOBXx0AMMO NOAre-
TOBUTL. CHAYana HyXHO HACTPOUTbL ayamo-
aganTep, ANa 3TOr0 NPOXOANM NO NYHKTaM
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Myck—Nanvene ynpaeneHua—3Byk. B KOMNbIOTEPE K yXe
OTKPHBWEMCH OKHE BEIDPAaTE BKAAAKY 38-  HACTPOEHHOMY WHOW-
nUCk. 3aTeM HYXHO HanTn CTepee Mux-  Karopy, HanpuMep K
wep. MY3bIKANbHOMY LIEeHT-

370 aupTyanbHoe yeTpoiicTao pabota-  py. 3anycturte rexe-
€7 MO NPUHLMANY "4TO UrPaeT — TO U BBIBO-  PaUUI0 U PErynsTo-
Xy", T. €., HanpuMmep, BOCNPOM3BOAMTCA  POM  (PAMKOCTH B
MY3hIKa, 8 3T0 YCTPOUCTBC KOMWPYET 3BYK.  KOMNbKTEPES noben-
ECnn RyxKHO, € Ero NOMOLWBLIO MOXHO NPO-  TECh HA WHAUKATOpPAX
BOAUTE 3aNUCh 3BYKA C PabOTAIOWKMX MPO-  MY3bIKANBHOTQ LeHT-
rpamMm 1 vrp. pa anaveHus "0 dBT.

Ecnun yCTPOWCTRO B DkHE, NOKA3aHHOM  3atem nepengure K
Ha puc. 2, He HabNoAAeTCs, TO CNeayeT  HacTpOWke pexuMa

LENKHYTE N0 CROBGOAHOMY 11010 OKHa 1 VUmeter Ha KOMMbio- PWC- 9 \

BbIGpaTth NyHKT MoKaaars OTKAIOYEHHbIE  TEpe. AKTMBMDW npa-

YCTPOMCTRA. Jlocne aToro NOSIBUTGA HO-  BON KNABWLWIEN NPOrpaMmy U BuiOpae J‘

BOE YCTPONCTBO, Kak Ha pwc. 3. flanee  Brnagky Scale {puc. 9),

WENKHUTE MO 3TOMY YCTPOWCTBY NPABOM  HEW Takylo CTPOKY, 4T06L Ohnv oguHako-
KHODKGH MBI W BoIOEPUTE MNYHKT  BBIMM NOKa3aHWUS WHOWKATOPOBE WU Ha ‘\
Bxnwunre. OKHO CTAHET TaKMM, KK HA  MY3blKanbHOM LIBHTPE, U HA KOMNBIOTERE.

puc. 4. Janee no 3tomy ycTpouvcTey  OObINHO BeiGrpaloT cTpoku OVU = OdB mnM

OVU = OdBFS h

=1 ISl |

OVU = -1dBFS.
DVA} = -2dBFS
OV = -3d8Es
OVU = 4dBFS
OVU = -54dBFS
OVt = -6dBFS. | |
OVU = -7dBFS
OVU = -8dBFS ‘ f\
OVU = 9dBFS
OVU = ~L048FS

= |
OVU = -284BF5 |
OVLt = -29dBFS | |
OVU = -3048FS | || |

snbepute Ha |

WenKHMTEe NeBOM XKHONKOM gaea pasa, VU =-1dB. Bor, cobcTBeHHO, 1 Bee.

BuGEPUTE BKNAAKY YPOBHW #t YCTaHOBMTE Tenepb, €C/IM BAM HYXHO HaCTPOUTL h

YPOBEHb COrMacHo puc. 5. WHAMKATOP, Bbl NOAKNOHALTE €70 K BEIXO- |1 |
NpeasapuTensHo NpOEepuTh PaBoTy Ay ayAMOKapThl, BKNKUAETE rexeparop v |

CTEPEOMUKLLEPA MOXHO, 38MYCTME KaKyt0-  PErynATOPOM POMKOCTY HacTpaveBaeTe
AMbo My3wky. Ecnu B OxkHe 3anucw- 3Hauerue ypoeHa 0 ab. Ha camom pene \‘?

BalOLMe YCTPOWCTBA Npasee HaanMCy  HACTPOWKA KOMINLIOTEPa He TaKk yX W |||
"CTEPe0 MMKWEP™ Ha UHAVKATOPE BWAHb  CNOXHZ, A MK MCMONb30BaHMK Nporpam- || |

"CKauKW" ypOBHA, KaK HA puC. §, TO, 3Ha- ™Mb Ha Windows XP HacTporka aaxe
4UT, BCE CAENAHO NpasunbHe. Ecan atoro  ynpocTtvtes. OneiT nokasarn, 4To HacTpoid -

HE NPOU30OLUND, TO HYKHO elle pa3 NPoBE-  Ka CTPENOYHBIX UHAWKETORCB C NOMOLWEKD

PUTE HaCTpOﬁKM crepeomMuUKLLepa. KOMMbKTERd HAMHOIO yLLOGHee n TOMHEE,
Janee wHacTpavsaem NPOrpamMmMy  HEM BCAKUMM PDAOMONOBUTENBCKUMIN CIo-

VUmeter. Ee MOXHO ckayaTb Ha calte  coBamu.
<www.vuplayer.com>. UlenkHye nesown

KHOMKOW No Hagnucwu other software, JINTEPATYPA
OTKPOWTE OKHO, NOKa3aHHoE Ha puUc. 7.

3atemM NporpamMme HYXHO yKazaTb COOT- I. VUmeler. — <http://www.vuplayer.com/ ||
HOLLIEHWE HANPAXEHWA CUrHana WU ypoBHA  other.php>. ‘
uraukaumn. [lna 3T0r0 BOCMOAL3YEMCA 2. Wmense D. KOMNLOTEPHEHA M3MEDH- |
NPOrpaMMOoii reHepauny 3ByKa, HANPUMER,  TensHhil Komnnexc. — Pagwo, 2007, Ne 3, |

SoundGen na KOMNBIOTEPHOTO KOMANEKEa  ¢. 24—27; Ne 4, c. 21—25.
[2]. Ee napameTpbl HYXHO BbICTZBWTL CO-

racHo puc. 8. MogkmounTe ayamoBLixon, Feaaxrop — A, COKONOB, CKRUMUOTE — GBTGPA |

000 "3nexTponang”

NMocTtagka nObEX SNEeKTPOHHBIX
KOMNOHEHTOB W KOMIEKTYIOWMUX
Xpymauna ans anekTpoHuku. LocTaeka
noyTOM B NIGOYIC TONKY Poccuu iopnan-
YeCkuM 1 duanteckum nuuam. Co
cKnaga v nog 3akas.

WWW_ELEKLAND.RU

E-mail: elekland@mail.ru

Ten./¢akc — (82147) 42026.

* ® *

OTeYyecTBEHHbIE U MMNOPTHLIE
PaaMoaeTanM ans peMOHTa paguo-
annapavypbl, aBTOMOGNALHON SNEKT-
POHUKY W BRITOBON TEXHMKK !

Mukpocxembl. TpanaucTtopsl. Cra-
BUNUTPOHLL. Pe3nctophl. LUnendal.

KoHpeHcatopsl  kepamuyeckne,
MAEHOYHBIE, NOACTPOSUYHBIS, 2NEeKTPOo-
NUTYHECKUE, BLICOKOBONLTHRIE. Mexa-
HUKA A0S BWOEOMarHUTOMOHOR, BU-
Aeokamep M ayguotexHvku. Ceeto-
anoasl 1 hotoamopsl. MNanenskn ang
Muxpocxem, Kaccol BCEX pasMepos
ANA XpaHeHUs Menkux pervanen, Jla-
3epHEIE U BUpeoronoeku. HYM-ane-
MeHTE. MHoroe gpyroe. Ontoeas w
PO3HUYHEA NPOJAXa E€XEAHEBHO OT
9.00 go 18.00 no aapecy:

Poccun, Mockea, NaTtHUUkoe WOC-
ce, noM 18, TK "MUTUHCKUIA paguops-
HOK", 3-1 arax, naBunkoH 546. Mpoeag
OT MeTpo “TylwumHckas™ aeT. Ne 2, 210,
266.

HAoctaeka noytoi no  Poccun.
Mpanc-nucThl Ha Bymare n CD.

KonTakTel: 107045, r. MockBa,
a6. aul. 41.

www.S-10miting.narod.r

» L

MpocToh 3CTPAAHO - AUCKOTENHbIF
yevnutens 200/400 Br:
koHeTpykTop — 500 pyb.;
HACTPOEHHBIN MOayNnb — 900 py6.
HanoxeHHbIM NNAaTeXOoMm.
630075, HoeocmGupck-75, afs 63.
E-mail: zwuk-seﬂtaﬁ@W_\‘IBLl_m

k- I, I

* w oo

TOBAPbDI — FIOYTOM!

Nyqwmin BRG0P paguoaeTaneil, 3an-
sacTen ans peMoMTa, paavoniobun-
TEALCKNX HaBoPOE. ..

Hoeulih katanor "Pagnworopapbl —
nouvo#” + CD BuicunaeTcs B Bawem
KOHBEpPTE C Mapkamm Ha 25 pybnei
Kazanor pagmoraGopes (A4 104 c1p.) —
75 py6. 63 yueTa NoUTOBEIX PACX0A0B.

105318, r. Mocksa, a/s 52, “NOCHIFA-
TOPr™.

Ten. (495) 543-47-986,

(985) 366-87-86.
WHTEPHET-MarasmH:
WWW.DESSY.RU
E-mail: post@dessy.ru
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Yecunutens 34 ana MOHUTOpPA

A. BYTOB, ¢. Kypba SIpocnasckoit obnacru

Tpu axcnRyaraunm MynsTUMEeaNIHOro KOMANexca uau Bngeoc-
CTeMbl DKa3bIBAETCH YROOHBIM BCTPOCHHEIN B nRoCKkui XK monuTop
MaNOMOLLHbBINA CTEPEOYCHITNTENIb C FHE380M 15t crepeorenedoHoB.
O KOHCTPYKLNYM TAKOTO YCHUITUTENR Ha mukpocxeme AN7 142 n npnme -
pax ero UCNonL30BaNKA B KOMABIOTEPHOM KOMANEKCE PaccKa3ano B

JTON CTATLE.

I £ BCE 3BYKOBbIE KOMNBKOTEPHBIE Kap-

Tl KOMNbIOTEPOB PACCYUTAHE! Ha
AORKMIONEHWE HW3KOOMHbIX FONOBHHX Te-
ned:oHOB, a 1€, B KOTOPLIX UMEETCA Takas
BO3MOXHOCTE, 00BLINHO HEe 00ecneunsaeT
DOCTATOMHON BLIXOQHOM MOWHOCTH 0N8
HEKOTOPBIX HU3KOOMHBIX {(MeHee 16 Om), a
TaKKEe OTHOCUTENIBHO BHICOKOOMHbLIX CTEe-
peotenedoros. Kpome Toro, npm npaMoM
WX MODAKNIOHEHYW K BHIXOAY 3BYKOBOU
KapTel CYLECTBYeT ONAaCHOCTb €€ Mno-
BpexgerHns. Bce 310 BuHYXA3eT OCYo-

HOB 06bNHO AOCTATOYHO HECKONBKO AC-
CATKOB UM COTEH MUNSIWBATT.

B HacTosee BpeMa aBTOR 3KCNNyaTn-
PYET OCHOBHOM KOMMBIOTEP COBMECTHO C
YCUNUTENBHBIM KOMMNekcom "Opbura-002
cTepeo”, COCToAWMM W3 Npeasapuienb-
rHOro yeunawrens “MY-002C", rpe Ha ne-
pPenHEeN NaHenNM PacronoXeHbl BCE Opra-
Hbl YNPaBneHua U rHesao ANR Noaxknioye-
HWA cTepeoTenedoHOB, U U3 JIMHENHOIO
YCUIUTENR MOWHOCTK "YM-002C". B nert-
Hee Bpems ofa annaparta OwyTUMO Ha-

7 L1 100 MHH —m  +15 8
0,068 M + _|+reo _lreor
DAl AN7142 JI= T Tis 470mHx T MKX
5,06 22MRX168 cro X758 ==x358
CI5 10MKX25 8 — odetmn | |61M
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CrY
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POXHbIX Nonbaoeatencih MK noaknoyate
rofoBHbIe TenedOHbl K COOTBETCTBYIOLLE-
MY BBIXOAY YCUAWUTENS MOWMHOCTU 3BYKO-
BOM HACTOTHI WK NREABAPUTENBHOMY YCU-
nureno. B npeapapuTentHelx yCUNNTENRX,
BHNONHEHHBIX KaK CaMOCTONTENBHOE YCT-
POMCTRO, OOBINHO UMEETCA YCUIUTEND ANS
rOROBHLEIX TENedOHOB, coGpaHHuiA, Ha-
npumMep, Ha nonynapHex OY K157¥41. B
¥YM3YH curHasns Ha rHesqo 4 noakoHe-
HUR TenedoHOB OOHLYHO ROCTYNAT C©
BbLIXOLOB YCUAMTENEW 4epe3 OrpaHu-u-
BalOLME TOK PEAUCTOPE!. Takue pelueHns
Celvac He BCEraa MOXHO NPW3HaTh ONTh-
ManbHBIMK, NOCKONBKY KK NPEaBapuTENb-
HBIE YCUIUTENU, Tak 1 MowHele YM3Y npyu
OTKMIONEHHOM aKYCTUKE MOrYT noTpebnnaTh
OT CeTN AGCATKW BATT MOLUHOCTH, XOTH AN9
HOpManekcl patoThl ronoBHbIX Tenedo-

{ o

rpeBaioTCA [axe NpY OTCYTCTBUM 8XOA-
HbIX CUFHAMOB, MPUYEM NPEABapUTENb-
HBIA YCWIMTENE FPEEeTCs 3aMETHO CWfb-
Hee. Bce 310 nogsurno Ha cosganve cne-
UWanLHOrC yocunutens ana crepeotene-
¢OHOR, KOTOPLIA NOTPEBNAN BB MUHUMYM
3Heprvn, obecneynBas XOpPOWee Kade-
CTBO U AOCTATONHYIC MOWHOCTE 3BYKA,
OCOGEHHO NPWY UCMIONE30BZHUW NMONYNPo-
PECCUOHANBHBIX N NPCPECCUOHANBHBIX
TenedoHOR. KPOME TOMG, HANUYKME A0NON-
HUTENBHBIX YCHUNUTENEH No3BonaeT 0boi-
TMCh 6e3a nepeknoveHna ayauokabenett
npu OgHOBPEMEHKOV pabote C AByMA K
60nee KOMNLOTEPaMn.

ELue MOXHO 38METUTL, YTO HEKOTOPLIE
moaenu DVD npouvrpeieatenen ocHawleHbl
BHIXOA0OM VGA, a HEKOTOPBIE MOOEeNK KOM-
NbIOTEPHLIX  MOHUTOPOB  OCHALLAKTCA

aekogepom PAL v 0aHUM MNK HECKONBKW-
MU @HANOTGBLIMKM BUABOBXOMZMMU, YTQ
NC3BORAAET NOQKHATL K MOHUTOPRY Bbi-
To8ble DVD npouvrpuisaTenu, Buacomar-
HUTOGMOHDBI, Bugeokamepbl, ¢poToannapa-
Tol. B TAKOW CUTYAUMM HAAWYWE B MOHUTO-
Pe ECTRUEHHOIO TeNnedoHHOro YyCUnuTens
3BYKOBOW 4ACTCThi OKA3bLIBAETCA OHEHb
YOOBHBIM, NOCKOAbLKY YMEHBLLUZETCA YNC-
no HenOXoRUMBIX AN8 NPOCMOTPE BUAEO-
nHGopMaLUM YCTPOWCTB.

B nocnegHee BpemA OOABLIMHCTBO
Tene@OoHHbBIX YCUNWTENEH BbIHYXOEHHO
peanM3oBaHbl 48 PadoTbl NPY HUIKOM
Hanpsxeruwn nutaHua (1,5...5 B),
OrpaHUYMBaEeT pa3mMax amnnnuTyabl Bbl-
XOAHOIO CUrHana, 3TO PE3K0 yXyaWwaeT Ka-
YECTBO 3BYY4AHWR NPU HEOBXOOUMOCTH
BKIIOHYUTE “NOrpomMue”. MNoaToMy asTOpOM
6ein cobpad TeneOHHBN YCUNUTESNL C
OTHOCUTENDBHO 60Hb|JJIr1M Hanps>xeHvem
NUTaHWS, KOTOPBIA YO2N0Ck BMOHTHMPOBATL
B KOPNYC KOMNBIOTEPHOro KK MOHWTORA.

MpuHuMnraneHan cxema ycunntens
nokaszana Ha pue. 1. Younurens ¢obpan
Ha HEAOROroi HegeUUMTHOW UHTErpane-
HOU Mukpocxeme AN7142 dupmbl PANA-
SONIC {ueHoit okono 1,3 gonn. CLUA),
npeacrasnsoulelr cobor ABYXKaHaNbLHBHA
YOUAUTENb MOLWHOGTH. MakcumaneHoe
HanNpPsXeHWe NUTaHns 3TOK MUKPOCXEeMB
pocTuraet 18 B, 4TO HE 4acTo BCTpEeYaeT-
€A Cpeay MUKPOCXEM NOACHHOro knacca.

HanpsxeHne 3IBYKOBOW 4ACTOTH MO-
CTYNaeT Ha pa3beM XS1, panee, depes
peaucTueHee nenutenn RIR3 u R2R4 n
pazpenuTentHuie koHaeHcatopsl C3, C4,
Ha BxoAs MUKpocxembl DA1. YevneuHuii
CUrHan CHUMaeTcs ¢ Bbieoaos 10 1 7 Muk-
poCxemel, NOCNE YEero 4epea paagen-
TenbHee koHpencatopsl C14, €15 u
TOKOOr paHu4uTENLHLIE pe3ncTopul RS,
R10 nocTynaer Ha rHe3fo AN NOAKNIONE-
uuR crepeotenedoHos. Peanctopel RS,
R6 338301 k03QGUUMEHT NEpeaaymn yeu-
NUTEAA, OOQHAK0 WX CONPOTUBIEHWE HEe
MOXET ObITb 3HAYUTENLHO YBENWHEHD U3-
33 NCABMSIOWENCH CKAOHHOCTU yCunuTe-
M K camMoBO3byXOEHUI0O HA BLICOKOW
sactore. Npu yxa3aaHHeIX Ha CXeMe Conpo-
Tuanexusax peanctopos R1—R6 koaddu-
UMEeHT Nepeaayuy yCUmmTensa no Hanpsxe-
HUI0 6NKn3ok K 5. Takoe ycuneHue nospo-
NAET KOMPOPTHO NPOCMATPUBATE BUAEO-
OHUNLMBI C HU3KMM YPOBHEM IPDOMKCCTH, @
Takxe dororpapvm B ¢annax dopmara
jPeQ. B KOTOPBIX UHTErPUPOBAHNBIE 3BYKO-
BEIE KOMMEHT2pUY B3 4ONONHUTENBHOTO
YCUNEHUA 38Y4AT TMXO. YBENNYEHHOE CO-
NPOTUBNEHUE HATPY3KN 1 YMEHBLIEHHDE
YCUNEHVE MUKPOCXEeMbl NONOXUTENbHO
CKA3LIBAETCA HA Be KANECTRE 3BYNAHUS.

MUKpOCXEM2 NUTZETCA HanpsXeHuem
+15 B 4yepe3 LC-@unbTp, COCTOALLMIA #13
snemenTos L1, C10, C13, C16, CtS. Npu
TakoMm CNocoHe BKNIDHEHUS MUKPOCXEMBI
COBCTBEHHBIE LWYMBI YCWITUTENR K NOMEXN
OT paboTel Y3NOB KOMNBIOTERA M MOHWTO-
pa HaxoAATCH HUXE NOPOra CNbllLIMMOCTH.
Perynupoeska rpoMKoOCTM NPOW3BCANTCA
CPeACTBAMKU ONEPALMOHHONU CUCTEMBL.
Mpy HaNUYUU MYNBTUMEOWIHOA KNaeua-
TYPb! FPOMKOCTE CUCTEMBI MOXHO Perynn-
POBaTh, HE BEIXOARA ¥3 paboTaioLwlero npu-
JIoxeHus, 4To ynoGHO BO BPEMR WIp, B
HACTPOMKAX KOTOPbIX HE APEAYCMOTPEHO
PErynsTopoB MPOMKOCTU.

BrewHui BuA EMOHTUPOBRHHOMO YW~
Tens Nokasad Ha ¢oTo pmc. 2. OH cobpan

WAUHXALOMNAEE

S0-£8-809 "UaL

nIropel@ynsuod imsoduocg
nr-opei@ew ivaield wandy
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Ha NNaTe U3 CTEKNOTEKCTONUTA Pa3MERaMm
Q3x%27 MM; €€ YepTEX 1 PaCNoNoXeHUe 3ne-
MEHTOB nokasaHs Ha puc. 3. Ocobek-
HOCTHIO KOHCTPRYKUWY ABMRETCA UCNONB30-
BaHYE HWNIKONPODUIbHBEIX OKCUOHBLIX KOH-
OEHCATOPOB BHICOTOR He Gonee 8 MM, 410
NO3BONKET €0 NENKO BMOHTMPOBATD (PaK-
TMueck B8 MoBo Tonkuid kopnyc XK
MOHWTOPa. ABTOP YCTAaROBUN TenedOHHbIN
ycunutens 8 xopnyc mMoHutopa BENG,
PUC. 4, KOTOPbIA 33 BPEMA TReXIeTHeR
rapaHTUi MOPASILHO YCTapen v Nocne npu-
00peTeHna HOBOrO MOHUTORA Bbin Nepese-
0€H B PaHr 8BCNOMOraTensHoro. Yewnurtens
YCTaHaBNUBAKOT 32 NpeAenamu MeTainu-
4eCcKoro 3KpaHa.

MMnynbCHbIA BAOK NMUTEHWR MORUTOPA
sbipabareiBaeT Aga HaNPAXEHWA NOCTO-
AHHOrO ToKa: +3.4 1 oxono +15 B. Hanps-
xenvie +3,4 B no yka3anHOW Bollue NpuYuHe
Maso ANs NUTAHUR TenedoHHBIX yevnure-
neR, a MCNone30BaHNE HaNpPsXeHvs +15 B
0Ka3ANoOCk QUeHb yaobHbBIM. B MonuTOpe
ITO HANPAXEHUE NPUMEMAETCA Ana NuTa-
HUA npecbpaloBatenein HaNpPAXeHUa AN
NUTAHUS MIOMUHECUEHTHLIX NamMN NoACEET-
k1. TeneOHHBIA yeumrent NOAXNHaeTes

K OKCUOHOMY KkOHaeHcaTopy <dwunstpa
BLINPAMAEHHOTO HAMPSXEHWUS. MPUSATHOK
OCOBEHHOCTBIO UCTONB3YEMOr0 MOHUTOPA
BENQ okazanock T0, 41O Kakmm 68l CNoCo-
GOM (NPOrPaMMHBIM UKW AnnaparHbBiM) K1
GblN BHIKMOYEH MOHWTOP, HAMNPAXEHUA
+15 B, +3,4 B na Buixoge ero 6noka nura-
HWA UMEeNMCH Beeraa, Guin 66l NULWb BCTaB-
NEH CETERON LUKYP B PO3ETKY. JTO NO3BO-
NAET WCNONbL30BATL NOOKNIONEHHBIE K
MOHUTOPRY TenedoHbl, €CnM B TEKYLLWIA
MOMEHT BPEMEHU WMCNONL3YETCA TONEKO
OAMH MOHUTOP €€3 BCTPORHHOIO TeneoH-
HOrO YCWIUTENs, 8 MOHUTOP C BCTPOEHHBIM
Tene@OHHLIM YCUNUTENEeM norawex. Ecnu
B MOHMTOPE 4N NUTaHUs Namn NOACBETKW
UCNONL3yeTca hanpaxeHue Gonee +18 B,
Hanpumep +24 B, TO yCuwnuTenb MOXHO
NUTaTh YepPe3 AMHEWHBIA UHTErpanbHBIA
CcTabrNn3aTop, Hanpumep, cepuy 7815.
Peancropu moryT Buitb aoboroe tuna
COOTBETCTBYOWEN MOLLHOCTK —— Hanpw-
mep, C1-4, C1-14, €2-23, MAT, umnopt-
Hble aranorn, SMD. HeronspHbie KOHOeH-
catopkt — K10-17 nu6o vMNOPTHLIE aHano-~
v, a Takke SMD-KOMROHEHTH Ha pabouee
HanpsxeHne He Meree 16 B. Konpexcatop

C13 — TaHTanoBbLIl, €ro EKNag B NOJaENe-
HUE LIYMOB NO LENW NWTaHUA 33METHO
BBILIE, YEM HECKONbKUX napannefbHo
BKIONEHHBIX KEPAMUYECKMX KOHAEHCAaT0-
pos emkocTed N0 0,1 Mk®. BmecTo Takoro
KOHaeHcaTopa MOXHO fapannensqo C13
YCTaHOBUTL eLle oavH Ha 470 Mxd. OaHa-
KO He cCnegyeT 3HayWTesNbHO yBenn4uBaTb
EMKOCTb KOHAEHCATOPOR MuUnbTpa no npu-
YMHE BOIMOXHOTO CPAGaTHIBEHUA 3aWNTE!
8 6/10ke NMMTaHWA MOHUTQPA OT Neperpyskn
B MOMEHT BKMICMEeHUs NUTaHns. KoHpew-
carop C19 moxet 6biTb KaK KePaMUHECKUM,
TakK ¥ TAHTaNOBBIM MW OKCHAOHBIM anNtoMU-
HueBbim. flpoccens L1 manorabaputHbif
NPOMBILLAEHHOTO U3FOTOBAEHNA G CONPO-
TUBNEHVEM 0OMOTKKM okono 1 Om.
Mukpocxemy AN7142 npu paborte B
KavecTee TenedoHHOro yCunvrens xena-
TEeAbHO YGTAHOBWTE HA HEeBOAbWON mea-
HEIW TENNOOTBOA, NOAOGHBIN MOKa3aHHG-
My Ha pue. 2. TennooTteoaswwin dnaxel
MUKPOCXEME JONXEH ObiTb NPUNAsH K
ofuwemy npoBofy nuTanma. Npu MOHTUPO-
BAHUKM YCUWINTENR B KOPMyce MOoHWTOpa
NAaTy XenarenbHO PasMecTuTb B Hanbo-
nee NPOXNAAHON, HUXHEN Y3CTU kopnyca.
fHeapa ona NOAKAIHEHUN WITEeKepos
oueHb YAOOHO pPA3MeCTUTb Ha HUXHEN
CTOPOHE NepeaHen unu aaaHen aekopa-
TMBHOW NaHENn, YTD He U3MEHUT AuzaiiHa
NULEBOI NAHENU KOPNYCA ¥ HE 3aTPYAHNUT
nogxnicyenma katenen "ha owynk”. MNpw
HEOBX0AMMOCTU ANS NOAKNIONEHUS He-
CKOfMBKUX TEeNehOHOB MOXHO YCTAaHOBWUTh
HECKONBKO FHe3f, NOAKMIOYMB KaXKA0E U3
HUX Yepes3 CBOI0 napy pesuctopos RS,
R10. 310 NG3BCAWT, HANPUMEP, HE MELLAR
COCeanaM B HOYHOE BpeMS$, KOMGPOPTHO
paboraTh HaA, 03BYYMBAHUEM BULEODUIb-
M3 OOHOBPEMEHHG HECKONBKUM fIIOOAM
{PY NOHUXEHHOW FPOMKOCTH BO BpemMs
O3IBYYMBAHUA MOXHO AONYCTUTE MHOrO
TEXHWNECKOrO U XyAOXEeCTEEeHHOro Bpaka).
Jna nutarua TenedOHHOND YCUNUTERA
MOXHO WCNOML30BaTE NOOOM WCTOHHMK
HanpsxeHua Ha 8...18 B noCTosiHHOro
TOKA, KOTOPHIA MDXEeT ACNONHWUTENbHO
ofecneunTs He meHee 50 MA Toka Harpys-
KW. YCUnuTens NOAKNI0MAI0T K aHanoroso-
MY NMVHENHOMY BbixOQy 3BYKOBOW NAATHE
KoMNbTEPa, COBpEMEHHBIE MHTErpUpo-
BAHHBLIE B CUCTEMHYIO NNaTy 3BYKOBLIE
KapTel NO3BONSAOT NPUCEOUTE NKGOMY
roeaay niotykd GYHKUMIO — UCMOAL3A0BATL
Kak NioBoi 3a0aHHbI BXOZ Ny Kak moGon
3a0aHHBIN BEIXOO. 3T0 AAeT BO3MGXHOCThL
OpPraHn3oeaTh Ha KOMNBIOTEPE HECKOSbKO
3BYKOBBIX QHANOIOBHX WUN¥ LMbPOBBIX
AWHEVHbLIX BBIXOAOB, 4TO NOIBONSET 0HO0I-
Tvch 6e3 pazpeTBuTenel ayquocurHana.
Xenatowme nonywmte Gonee noppob-
Hy10 RGopPMaUnIo 0 Mukpocxeme AN7 142
MOIYT CKa4aTh M3 HTepHETa OOKYMEHT No
ceuinke [1]. Cneayet o6patuvs BHAMaHKE,
4TO YKa3aHHbIE B {2] 1 MHOTOKPaTHO pac-
TUPAXUPOBaHHbIE B UHTEpHETE JaHHbIE H3
3TY MMKPOCXEMY OLUMBOYHBL.

JINTEPATYPA

1. Mukpocxema AN7142. — <http://
www.allcomponents.ru/pdf/panasonic/
an7142.pdf>.

2. TypyTta E. ®. YCUNUTENH MOLWHOCTH HM3-
KON 4acToTel — UHTErpanbHble MYUKPOTXEMB. —
M.: IMK-Mpece, 2000, c. 28, 29.

Peaaxrop — A. Coxonoe, rpaguxa — K0. Anapees,
bore — asropa



CpaBHeHUE KOHQEeHCcCaTopos

B kpoccoBepe AC
. FOPLUEHUH, r. Mockea; . POFOB, r. Pocroe-Ha-Zony

'2 OT U BCE OOLEKTVBHBIE MPUHYMHLI, 10
13 koTOpEIM KOHOeHCaTOpPbl TeopeTUye-
CKU MOTYT BHOCUTb NONONHUTENBLHLIE {T. €.
HE YYHTHIBaEMbIe NPV PACHeTe) NMHeWHLIE
UCKAXEHWS B 3BYKOBOW curHan. Ux npo-
fABNeHVe Npy ucnonbaosanum N3T n MB
KOHQEHCATOPOB HE BLIXCAWT 32 PaMKy OT-
KAOHEHVA W3-33 TeXHONOrM4ECKOro pas-
6poca HOMUHANOB KOHOEHCATOPOR M ARY-
rMx KOMNOHEHTOR KpoccoBepa. Cnegyer
0C060 ROANEPKHYTh, HTO MO YPOBHKY BHO-
CUMBIX NUHEHBIX uCKaxeHn# MN3AT koHgeH-
£arTopbl HUYEM HE BBLAENSIOTCA Ha HOHE
2yQWUOKOHAEHCATOPOB, 3aHMMas npoMe-
XYTOYHCE NonoxeHue mexay N u MB.

AC, TO, 3Ha4NT, NPUHUHY HAA0 UCKaTE B HENW-
HEelHBbIX UCKaxXeHUsx. B ka4yecTsEHHD WU3ro-
TOBMEHHOM KOHOBHCATOPE HEMNHEWNBIE
VICKXEHUR MOMYT BO3HUKATD TOSMBKC BCAe-
CTBYE 33BNCYIMOCTH €r0 eMKOCTU OT NANG-
KEHHOTO HANPAXEHWA, T. €. LIENUKOM onpe-
OensTCA CBOUCTBAMM AN3NEeKTPUYKa. ITOT
ahGHeKT CUNBbHO BLIPAXEH Yy OKCWAHO-
NOAYNPOBOAHUKOBLIX TAHTANOBEIX M HEKO-
TOPbIX Pa3HOBMAHOCTEW KepamMu4eckix
koHAaencaropoB [8—10]. MosTomy wmx He
cnegyer NpyuMeHsTe B CUTHANbHBIX LEensixX.
B 4aCTHOCTW, BHICOKYIC HENWHEHHOCTL
UMEIOT OTEUYECTBEHHDBIE KOHAEHCATOPB! M3
kepamkn Tuna Il (HY kepamukn), nveo-

wmana [8], 4TO Boi3biBaeT CEPLESNLIC METO-
AUHECKne TPYAHOCTW NPW W3MEPEHUN
UCKAXEHWN. 3aCAYXUBAIOLLUNMX LOBERMS
Pe3ynsTaTos NoACOHeIX N3MEPEeHUE Mano.
B ka4ecrse noyMeEpa MOXHO NpUBECTH
cratero [9] xomnanum Maxim/Dallas. WUc-
NBITHIBANUCL OKCHOHBE {TaHTanoesle w
aniomunnesbie) u N3T koHpgeHcaTopsl. Ha
pyc. 3 NOKa3daHel WYM W FAPMOHUNECKUE
UCKaXEHWs, NOAYYEeHHBIE HA BLIXOAE yCU-
atens ana reneOHOB A0 W NOCAE yCTa-
HoBku @BY ¢ M3T koHaeHcaToPoMm, € Hac-
ToTON ¢cpes3a | klu. B nonoce nponycka-
#mna @BY nckaxenuns N3T koupgeHcaropa
dakTnyeckn He Bbun 3aPUKCUPOBAHBL: UX
YPOBEHDb OKAIANCA HUXE NOPOra Mamepe-
Hus, paeroro 0,0003...0,0005 %. Pocr xe
OTHOCUTENBHOMO YPOBHA LUYMOB U rapmMo-
HUK HUXE 4HacToTel cpesa ¢gwunetpa —
CneacTBuE yMEHBLWEHWR aMIfiniyupl OC-
HOBHOIC TONA MNPU €ro MPOXOXAEHUM
yepes MBY, a OTHIOAL HE POCTa YPOBHSA
CaMUX LWWYMOB ¥ FapMOHKK M3-33 YCTAHOB-
KW KOHAEHCaTOopa.

MonbiTkM n3Mmeperua KosddpuueHTa

1 Sy =
= = : — = rapmoHmnk {K,) KospeucaTtopos, B TOM
g — t YUCNE K DNEHOHHBIX, NPREANPUHUMANMCH
- HEOAHOKpAaTHO. [py TPAAUUMOHHOM CNo-
g === — — 1] cofe namepeHus NoporoBas YyscTenTenb-
3 == t 1 — HOCTb METOAA ONPERENSETCR CODCTBEHHDI-
N - Monuactep (N3T) MW UCKAXEHVSIMKW MIMCPUTECNLHOIO CTEH-
001 A = ———"- Aa, v Kak cregyet u3 [9], ang rectuposa-
——— 1/ it i HUA NAEHOYHBIX KOHOEHCATOPOR BEAWYUHA
Mpeaen yyBeTeUTENbHOCTH K. cTenna aomkeH BuiTe CYLLECTBEHHD HU-
] vamepuTens xe 0,0005 %. MNpYMERUTENBHO K peilae-
00011 = = — 1 MOW 3a8a4e — UCCNEA0BAHUIC MCKAXEHWI
PN T i el A i T il S——; | KORAEHCATOPOB B Kpoccneepax AC — 3To
I —1— -1 I TREOYET HaNUuMA CNeLuanbHOrQ CBepXnu-
00001 [ [ i HENHOTO YCWAUTENA MOLIHOCTY. MOoNBITKY
100 Ya gfgg I 10000 ofioitTn 3Ty Npotnemy nytem BolYMTaHUS
Y VICKAXEHWHA yCUnUTens U3 obLumx nckaxe-
Puc.3 HWIA AEK0T HEHEAEXHbLIE PESYNLTATbI.
Tabnuya 2
E ﬁ ] é g T
T AHrEeHC Amnnurypa
KOHOHCATORbY 2 §§- g cE| yma MAKCHMANGLHOH | AKyCTHHECKSI o":;';?%"::;‘”
T |REE| 8 |~ 2| noTepe |MMTERMOAYNAUMOHHON |  LiyM, AB e o
8|22 ¢ & [(1xru), % FAPMOHIKH, % -
I .5 o
ELAC elm 2,7 mu®-100 B o [ M - [s) 54 0,028 —
ELAC eim 4,7 md-100 B [6] M [¢} .8 0,016 —
K83-74.7 x®-30 B Q M - 8] 6.8 0.1 — 300
K10-47a H30 1.5 mx®-60 B (3 wr.) e} n - K 1,3 0.89 35 400
MEM cocTaaHon 4,1 Mk O M M ME 0,97 0,0002 3 20
COMEr-2 10&10 Mk®-200 B O M M ME 0,81 0,002 15 20
Jensen Cap 3.9 mx®-100 B A M | A0 | MB 0.54 <0.0001 0 2500
MMD 2,2 Mk@-250 B 8] K M | N3T 0.51 0.01 37
K73-17-4,7 mx®-63 B ] K | m [nar] o048 0,0002 25 25
K73-16-4,7 mcd-63 B Q M M [ N3t 045 0,0004 — 25
K73.16-3,3 m® 2508 __ O | M [ M [nat| o043 <0,0001 4 25
7 mxd-160 B 0 n M | N3T 041 0,0006 40 50
Bennic MKT 3.5 mk®-160 B [o] n M | N3T 0.39 0,0007 - 60
Jantzen Audio Cross cap 3.8 mk®<400B| A n M fn 0,003 0,0002 23 120
Mundorf MCap
Audiophiler 3.2 MkP-400 B A A M an 0,002 <0,0001 10 200
Mundor MCap Supreme 3,9 Mx®-8008 | A n M nn 0,002 <0,0001 0 1200

Ha3znaqenue: A — Ana ayamo; O — oBLWEro NeUMeHERMn,
Marepuarn kopnyca: M — smerann; I — normmep; K — komnaymg,
Tun obknanok: M — merannmaaums; A — anioMuHresan (onbra.

Tun ananexrpuka: NN — nonunponmned, N3T —

naecaH, MB — Bymara, O — oxcng, K — kepamva,

ACyCTHHECKHH WYM: ¢—» — HE namepancR; O (0 AB) — yposeHs wyMoBore (HoHA MIMEPUTENLHOFO GOKCA (LYM KOHOBHCETOPE HE aDHKCMROeaH).

HO ecnu AMHENHBIE MCKAXEHNA KOHASH-
CaTOPOB HACTONLKO Mank, HTO HE MOryT 00b-
ACHWUTb CYLLECTBEHHbIX PA3NIMYMIA B 3BYHAHUA

flpogomxenne.
Havana cm. 8 "Paguo”, 2008, Ne 8

wme nectabunbHoin TKE (H20, H30, H50,
H70, H90), v oKCHAHO-NONYNPOBOAHMKO-
Bble TaHTanosble kovpeHcatopb K53-7.
HTO KaCARTCR MNEHOYHBIX KOHASHCATO-
poe Booduwe n MNIT KOHgeHcaTopos B
YACTHOCTY, TO WX HENMVHENHOCTL O4€HbL

Y1066 U3BEXAaTHL NPUMEHEHNA annapa-
TYPbl CO CBEPXMANbIMU HENNMHEWHBIMW
VCKAXEHWAMK, peleHs Oring naMepsaTh
HE rapMOHNYECKUE, 8 UHTEPMOAYNALIMOH-
HBIE NCKa&XeHWUS. TeCTHPYEMbIL KOHAEHCE-
TOP BKMONAJICA B OLHY U3 TUNOBbIX CXEM —

007 IVVd &

WAUHXIALOMNAEE

S0-£8-809 "UaL

nIropel@ynsuod imsoduocg
nr-opei@iewr ivaierd wandy

6002 '6 3N OUIVd
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M3MEPSIUCL C No-
MOUWLIO AaTyMKa TO-
Ka B Uenu peaucropa

a HArpysky, WMUTH-

0.89 % pylowero BY ronoe-
'VZ; Ky. OrpanvyeHHbin
0.16% obbeM cTaTthit No3-

. + BONAET Nk QYEHb

Y BLIGOPOYHO O3HAKO-

MWUTb 4MTaATENER C
NONYYEHHEIMU  pe-
3yNLTazamMmn  name-
peHnii.

YPOBHW  MaKSU-
ManeHLBIX UHTEPMO-
AYNALUWUOHHBIX  CO-
CTABNRIOWMX, NOAy-
YEHHbIX NPU TECTU-
~ poBaHWM, NpuBeRe-

N3BNEYEHHbIE U3 KPOCCOBEPA KOMNA-
Hnt ELAC antoMUHWEBBIE OKCUAOHBIE HEeno-
MAPHBIE KOHOEHCATCPb! NPOAEMOHCTPW -
poBann ACBOAbHO BBICOKYK HENMMHEN-
HOCTb — HA YPOBHE YCUNUTEAEN MOLLHO-
CTU cpegHero knacca. na cpaBHeHus
CNEKTP WCKAXEHWI Takero ycunurens
noKa3saH Ha puc. 4,X.

Y ocTankHbX TUNOBR KOHAEHCATOPOB
YROBEHb NCKEXEHUN OKa3ancs npumMepHo
B [ECaTb 1 Honee pas HMXe, Hem 1cKaxe-
HUA YOUAUTEARA, U NO KPaiHei Mepe B CTO
a3 HUXEe, HEM VUCKaXeHna NyHLUIWX cospe-
MEHHbIX AUHAMUYECKUX rongBOK B dHANO-
rUYHOM pexnme Tectnupoeanva. lNpy 3Tom
YUCNO 3HAYMMbBIX WHTEPMOAYNALMOHHBIX
COCTaBNANWMX B CNEKTPE KOHAEHCATOPOB
O4YeHb ManNo — TONLKO NEPBOFO U BTOROO
nopsakoe. Cocraenaume Gonee BuICo-

] K738 ’ a
i ELAC-etm 6 _ S3m02508 200 N
2.7 mx® x 100 B o 1 -
0,028 %
! 0,011 % ¥z
2 - o
C \ 1 3 e e R
I - I 1
| F - e . [ - R
- - ‘L,,, Mund;rf_ RACap§upreme e
L | 3.9 mk® 800 B
Bennic MKT 8 ‘
3.9 mrd 160B ‘ N P
! 0,0007 % 0,0007 % o ) . 0.0007 % I .
\ & R v B A
— A
Yamaha RX-V657 X
{ PBUX=15812RH=80M7 )
K73-17 _ | ooxsw  00B3% 0025% 0025
47Md63B r Rz 7770’07] % 79’01 % , 2 Y4 ,,
. A v! ‘

e —

Puc. 4

3kly

GUNLTP BTOPOro Nopaaka Ans BY ranceku.
Taxon pexum NOIBONSAET Hanbonee NONHO
OLEHWUTL KAYeCTBO KOHOEHCaTopa npu
GOOTRETCTRYIOLLEM BLIBOPE TECTOBbIX YaC-
TOT. Ha ®WALTP C TECTUPYEMBIM KOHLEH-
CaTOPOM OAHOBPEMEHH) NOOABANVCH OBA
CUHYCOWAANbHEIX CUrHana, kaxgaoli Ma-
npsixenvem 10 B (add.), ¢ vactotamu
70 Ty w3 kY, OT ABYX pa3HLIX YCUNUTENEIA
MOLLHOCTM 4Yepe3 cneunanbHbIn CymMma-
TOP, Pa3BR3LIBAWMA BbIXOOL! YyCUNUTE-
nen. 310 NO3BOAWNO MOAHOCTBIO MCK/MTO-
HYWTE MHTEPMOAYIALIMIO B CAMUX YCUIUTE-
nax. TloNe3HLIl CUrHan ¥ UCKAXEHUR

Hul B Tabn. 2, a Ha puc. 4 NOKa3aHbl Hau-
fionee xapakTepHble CNEKTPs! MCKAKEHWIA.
MecTa AgKanuM3auuM UHTEPMOAYNALUOH-
HbiX KOMMOHEHT QTMENEHH Mapkepamy,
YKA3BIBRKOWNMIA UX YROBEHb W NOPAAOK, 2
YUCAa, VIMEILWME PaaMepPHOCTE NPOLEH-
TOB, — OTHOCMTENbHBM YPOBEH: Hanbo-
fee aHa4MMBIX M3 HUX {UeHa aenesua no
BEPTHKaNbHOM ocu — 10 gb).

Kak ¥ oXu1panoce, Hanbonewmne ncka-
XeHUs BbUn 3adUKCUPOBAKRB Y KePaMUye-
CKMX ¥ OKCHAHBIX TAHTANOBBIX KOHAEHCATO-
OB, 4TC B OYEPEeAHOW A3 NOATBEHAWIO
HENPUEMNEMOCTb UX MCNoNe30BaHKa B AC.

Idy

KuX NOPROXCB Y BCEX KOHAEHCATOPOB,
KPOME OKCUAHBIX W XEPaMUYECKIX, OKada-
TMCE  HUXE@  nopora U3MepeHun
{0,0001 %).

MonyYeHHbIe YPOBHU MCKAXEHWW NAe-
HOYHBIX KOHAEHCATOPOB NPeACTABNAIT
CKOpEe akanemMuyeckuil ubtepec. OHun He
MOTYT BBITb YCNBILUEHB B PEANbHOM 3BYKO-
BOM TpakTe. TeM HE MEHEE CTOMT MPOKOM-
MEHTWPOBATL NOAYYEHHBLIE PE3yNbTaThi.
YpPOBEHb MCKAXEHWUA OTEYECTBEHHOTC
xoxgeHcaTopa K73-16 (3,3 mrd, 250 B) u
BCEX ayaAUOMUNLCKMX KOHABHCATOPOB
{kpome Jantzen Cross cap) sBuay ux
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HBUWMOHHBIX COCTaBna-
uuux Tpeteero no-

pPRaKa.

| 1K73-16 3,3 mxkd 250B
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Jantzen CrossCap 3,9 mk®
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anektpuka. OTtevect-

Py BEHHLIE KOHAEHCaTOo-
N T / ' put K73-17 npu obiem
60 7 M OYEHb HENMOXOM Kaue-
A N / CTEE nOoKazanu pao-
T B80NLHO BONLLIOI pa3-
05 /TE 1\-\'/ V 2 3 5 10 T xfu OpOC NO HEAVHENHOC-
. ™. [lpaBaa, HECMOTPA
Ha 3TO, BCE MMEBLLIAE-
Puc. 5

ManoCcTU 3adPUKCUPOBaTL HE YAANoCe. Y
ABYX APYTNX OTEUECTBEHHBIX 13T KOHASH-
CaTOPOB UCKAKEHUA NULWLL YTk NPEBLICK-
W NOPOT U3MEPEHUA, YTO SIBUNOCH CREd-
CTBMEM UX OTHOCUTENbHOW HU3KOBOBTHO-
cth (63 B). HeoxmnaanHO BHICOKYK NUHEA-
HOCTL MPOAEMOHCTPUPOBANA CBA3KA W3
OTEHECTBEHHBIX KOHAEeHCaTopoe MBM,
NNWbE HEMHOrQ ycTynus garckomy Mb
cynepkonaeHcaropy Jensen, W 370
HECMOTPS HA CaMblii GONbLWOHW TAHrEHC
yrna norepb Cpeny BCeX NAEHOYHbIX WU
ByMaxHbIX XOMAEHCATOPOBE B AAHHOM
tecve. Kuravickve N3T kOHOeHCATOPH
MMD nokazany Hanxygwwin pesynsTar,
BWAUMO, U3-33 HEKAYECTBEHHOMO KOHTAK-
T3 BIBOAOR C 00KN1aAKAMU, Ha YTO YKa3bl-
BaET HANWYME B WUX CMEKTPE REeTUMWYHBIX

Csl B PacnopsxXeHun

kOHgeHcaTopol K73-17
0Xa3a1MCh Ny4Lwe TarnBaHeckmx Bennic MKT.
CrabibHO BLICOKOR Ka4eCTBO M3roToBne-
HWA NoKazanu koHgeHcatopkl K73-16.

Ans uccneaoBaHusl KauecTBa akycTu-
yeckol paaeasku, 06ecneYnBaeMOi KOH-
CTPYKUMEN KOHOEHCATopos, Gbit npoBe-
AeH ewe 0auH TecT. Mamepsnacek A4X 38y-
KOBOTO NABNEHUA, CO3AABAEMOro KOHAEH-
caTopom B BnuxHer 3oHe Npu nogade Ha
Hero Hanpakerus 10 B (add.) yepes or-
PAHUYUTENBHBIA PE3VCTOp CconpoTUe.e-
HueMm 3,9 Om. AYX cHvmanacs B guanaso-
He yacTot 500 Nu... 20 xfu.

Bce kOHAGHCATOPN B METANANNECKUX
xopnycax, kpome OMEI-2, a Takxe ayamo-
dwnbekuil MCap Supreme B MacCuBHOM
KOpNyce W3 NRacTvika NpogeMoHCTPrpo-
BaNu OTNWHHYIO aKYCTUNECKYIQ PA3BA3KY:

NPECACBYTHN “"MUKPOPOHHBIN™ agpeks
UM AIBHO HE rpoant. Heckonbko xyxe 06-
CTORT pena y kowgexcatopoe MCap
Audiophiler, ewe xyxe y K73-17 v dantzen
Cross cap. Kutainckue MMD u TaiBaHb-
ckue Bennic soobwe npoBanunuck 8
3tToM TecTte. B T1abn. 2 npueeneHn
pe3ynbLTarsl TecTa, a Ha puc. 5 — AYX
AKYCTUHECKOTO U3NYYEHUR HEKOTOPbIX
KoHpgeHcatopos. KpacHaa AvuHUs — nep-
848 rapMoHuka, ronybas nuHna — Bropas
rapMoHuKa.

JaHHbIil TeCT HarnsAHO NOKasan, &To
yCriewHo pewarte npobneme akycTuyec-
KOro wyma u “MUKpOGORHOro” adipexta 8
KOHOeHcaTopax MOXHO U 683 NpuMexeHus
06KNaaoK na TAXenon Gonbru, Kak 310 ae-
NatT HEKOTOPHE NPOM3IBOSUTENN ayavo-
drneCknx KOMNOHEHTOB. [lpuMmeHeHue
oOKRaAoK U3 CROBA MK APYIUX TAXENbIX
METANNOB — 3TO HE UHXEHEPHOE, a8 Map-
KETUHIOBOE peleHue npobnemel, NO3BO-
NALLEE ONpapfaTh BLICOKYKD LeHy Npo-
Ayxra.

MonyyaeTtcs, 4TO BOPOruM ayanodusib-
CKMM KOHOEHCATOPaM OGBLEKTUBHO HEYEro
NpeaALsBuTL 8 CNPaBaaHUE CBOBH LIEHSI,
KPOME rapaHTUPOBAHHOMO KaY4£CTBa M3ro-
TOBNEHUA U MEHLLUETO BONYCKA HA HOMU-
HaNbHYIO EMKOCTb.

JNTEPATYPA

8. J. Smith. Capacitance Change with
Applied Voltage; or "when is a 0,1puF capacitor
not a O0,1pF capacitor”. — <http://www.
cliftonlaboratorles. com/capacitor_voltage_
change.htm>.

9. Do Passive Components Degrade Audio
Quality in Your Portable Device? — <http://
pdiserv.maxim-ic.com/en/an/AN3171.pdf>.

10. CpaBHEHUE: KOHOSHCATORL AN yeunnre-
neit. — <http://www.electroclub.info/other/
conders1.htm>.

Or pegaxuywmn [TpurieHerne OymaxHo-
MECIAHBIX A (ICHOHEX KOHAEHCATOROB (ak-
TWHECKHA CACAYET PA3Miyarb No MECTY X
APEANOHTUTENEHOMD BKMOYEHUS 1 KDUTHYEC-
KOUt 0BNACTH HRCTOT. NEPBLIE U3 HUX YMECTHB
8 ueny @HY gns rososku HY, a nresoyHbie —
B8 yermx ©BY KpocCcoBENOB ANA ronesok CY w
84.

(OxonvakHune cnegyer)

Pepanrop — A. CoxOnos, 1 paQVIKE — a810008

"ApkapaT — nocTaska AvHamMu-
koe Hi-End knacca Peerless, Vifa,
Scan-Speak, Seas 1 BbICOKOKaue-
CTBEHHBIX KPOCCOBEPHLIX KOMNOHEH~
Toe Mundorf. AkyCTUYECKME KOH-
CTRYKTOPb:. ABTOMOBUNBLHAS aKyCTU-
ka. KoHcynbTaumu. 3akaa ToBapoB Ha
caute www.arkada.com.

Jocraeka no ecen Poccuu.

Cankr-MNeTepbypr:

{812) 449-77-50.

Mockea: +7 919 7244369

E-mail: speakers@arkada.com

WAUHXIALOMNAEE

S0-£8-809 ‘UaL

nIropel@ynsuod rmsoduocg
n-opei@ewr ivaierd wandy
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HOBOCTU BEWWAHUA

. MUXAWUJTIOB (RV3ACC), r. Mocksa

PAAVOBELLAHUE
POCCUSA

POCCUHA — eBponelickan yactb. B ee-
LYATENLHYIKD CETb MOCKOBCKOW pAAUOCTaH-
upn "Petpo FM™ Tenepe Bownv ropopa by
Koctpomekon otn. {103,9 M), HuxHMiA
Tarmn Ceepanoeckor o6n. (106,0 MIu) n
Tamtos {104,4 MIu).

KANUHMHIPAL. (locne HeKoTopown
"NEPETACOBKU™ HaCTOT Ka/MHWHIPaACKWUA
YKB 3¢pmp 1IpelCraBien Clenylyvmg pa-
ANOCTAHUMAMK {(4aCTOTH B MiTL): 66,02 —
"Pagno Poceun™; 67,58 — "Mask”; 68,84 —
“Nobpuie necHn”; 72,11 — "LIAHCOH™;
93,60 — “lhasnoe paguo”; 8550 —
"Petpo FM"; 96,30 — "Pycckee pagwo”;
100,1 — "AgTopapmo”; 100,5 —"Pycckunia
Kpan"; 100,9 - - "MouTe-Kapno™; 101,3 —
"Hawe paguo”; 101,8 — "BuaHec FMT;
102,5 — "Magk-24"; 102,9 — "Love
pagmo”; 104,5 — "Esponallniec™; 105,2 —
"Bantuk [nioc™; 105,9 — "JopoxHoe
paguo”; 106,4 ML —"Makcumym™.

YOA B8 cronuue BawkoproctaHa
HAYaNack TPEHCASILMA NPOrpaMmm MOCKOB-
CKOW pagnocTaHuyn “IeTckoe paguo” Ha
yaciore 90,6 Miu,

3APYBEXHbBIE CTPAHbI

BENbLIHUA. B Epraccene cocTosnacks
yerBepTan EBponenckans exerogHas
KOH(pEpEHUMS NO YNPaBNehuio panuo-
4acTOTHBIM cnekTpom. CaMmut cobpan
tonee 250 cneunanvuctoe ua 33 crpaH
Ang BLlpatoTKn €ANHLIX HOPM NO pac-
npeaeneHunio, ynpasaeHUIo W UCMNONb3o-
BAHUIO PaIMCYACTATHOrO pecypcea,
NPOBEAEHNIO KOHKYPCOB U ayKLMOHOB,
KOHTPONK 233 WUCNONB3OBAHWEM CNEeK-
Tpa. O1 Poccuu B pabote KoHd epeHuun

NMPUHSAN  y4yacTue MpeacTaBuTenu
®ryrn "MhaeHpii pagnoyacTOTHEINA
UeHTp".

BPASWUJIUA. B ommyue o1 MHOIUX
APYrUX CTpaH Mwpa, B Bpasunun Bce
elle COXPAHAETCA BELLAHUE HA KOPOTKMX
BOAHax. OflHAKO OTHOGUTEAbHO HEeflaBHO
HEKOTOpBIE {A0BCNLHO n3BecTHHE) KB
PaauocTaHUMK CTpaHbl NOMEHSIW CBOW
HasBaHus. B yacTHoOCTW, BMecTo "Radio
CBN Anhanguera” 8 apupe 38Y4MT NPo-
cto "Radio Anhanguera™ (tacTtoTel 4915,
6080 n 11830 kMY, a panuwo "Globo
Manaus” OTHeIHe HasbpeaeTcs "Radio
Bare” (yacTtoTa 4895 kly).

B 6paz3nnbckomM adupe nosiernacs u
HOBas cTaHuma — "Radio Maria™ (yactora
4885 kl'y, nepepat™wvk B I AHanonuce),

CONOMOHOBbBI OCTPOBA. Opun
13 nepepaTynkos LLiInpokoBewaTenbHon
kopnopauu CONOMOHOBHX OCTPOBOB
"SIBC" {5020 klMu) nospexaeH w Bpe-
MeHHCe He pabotaer. Bropol nepepart-
YWK CTaHUWK paBoTaeT, HO U3-3a HecTa-
GUNBbHOCTH 3a4aKWEro reHeparopa ere
yactota “nnaeaet” B8 Npegenax
9541...9545 kI'y. Korpa Gynet ycTpaHe-

Ha 3Ta HeUCNpPaBHOCTL, HEU3BECTHO.

Bpemsn soiogy — Bcemunproe (UTC).
Bpems MSK = UTC + 4 v (nethuli nepuon).

TAH3AHMWA. PagnocTtanums "Voice of
Tanzania Zanzibar” tenepkt TpaHCIMPyeT
CcBOV COBCTBEHHBIE HOBOGTW Ha AHMAWIA-
cKoMm aauke (B 18.00 18,10 1a vacTote
11735 kl'y). Beinyckn HOBOGTEW nepega-
IGTCS1 NO MNOHEAENEHWKAM, BTOPHUKAM,
cpefaM, NATHULAM WU BOCKPECEHBLAM.
Bce ocTtaneHoe Bpema craHums pabota-
€T Ha A3LIKE Cyaxunu.

YEXWA. PaauoctaHums "CeoBopa™ Ha
Genopycckom A3blke paboTaeT B cpeane-
BOSIHOBCOM guanasoHe Ha 4acTtoTe 612 kl'y,
a [akKxe 8 KOPOIKOBOJIHOBOM AN I830HE!
03.00—05.00 — Ha 4actoTtax 6105,
6120 kMu; 15.00—17.00 — Ha uacToTax
7445, 9725 xI'y; 17.00—18.00 — na vac-
ToTax 6050, 6105 kluy; 18.00—21.00 — Ha
yactoTax 5820, 9405 klu.

MNporpammel Ha KUPrMacKoMm S3ulKe B
apupe: 12.00—12.30 — na vactorax
15140, 17730 kly; 15.00—15.30 — Ha
yacTtoTax 7465, 11780 kl'u.

Ha rMonpaBckoM S3bike CTaHUMA pado-
TaeT: 04.00—04.30 — HavacTtore 5955 kly
{noHegenbHUK—nATHWLE); 15.00—15.30 —
Ha yvacrtoTe 8485 kl'y (cybborta, BOCKpe-
ceHpe); 16.00—16.30 — Ha vactote
7430 kl'y (NoOHENENBEHNMK—NATHULA Y,
18,00—18.30 — Ha waciole 3985«kly
{noHenensHUK—NaTHULA).

Belanne Ha pycckoM asblke: 03.00—
04.00 — na vacrotax 5925, 7205, 11700,
15470 Kklu; 04.00—05.00 — Ha yacToTax
5825, 7205, 9520, 9760 kl'y; 05.00—
(07.00 — Ha yacToTax 8520, 9760, 12005,
17560 kl'y; 08.00—10.00 — Ha yactoTax
11700, 15130, 17730 kly; 12.00—13.00 —
Ha yactoTax 9585, 11700, 15130,
15565 Ky, 13.00—14.00 — Ha vacToTax
11725, 15130, 15565 klNy; 14.00—15.00 —
Ha wactorax 9530, 11725, 11880, 13645,
15565 Kly; 15.00—16.00 — Ha yacToTax
8520, 9530, 11885, 11725 kly; 16.00—
17.00 — Ha wuvacToTax 7270, 9445,
9530 kly; 17.00—18.00 — wHa vactoTax
5980, 5995, 9520, 11805 klu; 18.00—
19.00 — Ha vacrorax 5820, 9520, 11755,
11805 kly; 18.00—20.00 — Ha YacToTax
7220, 9465, 9475, 9840 klu; 20.00—
21.00 — HavacToTax 7285, 8465 k'u,.

Ha yaBekckom A3biKe paarocTaHuua
Bewaet: 02.00—03.00 — Ha yacToTax
9855, 12025, 15145 kly; 03.00—04.00 —
Ha qactotax 9855, 15145, 17770 klu,;
14.00—15.00 — Ha vacToTax 7560, 9510,
12005 Kkl 16.00—17.00 — Ha yacTaTax
€060, 7555, 9390, 9520 kI'u.

TENEBU3UOHHOE BELUAHUE

JIEHWHIPALCKAS OBJ1. MNepsoii n3
POCCUICKUX PErncHOB JleHWHrpaackas
obnacte Nepexcaut Ha UMGppPoEDE Tene-
BUOEHWE U papgvoeellaHue. [Mpouecc
“unppoBnaaumnun”  oBnactn  OoRXeH
npoWTY B TpW 3T7ana. MNepewit aTan npea-
nonaraet nepexon Ha undpopoli bopmar
BOCLMW "COUMENLHEIX” TENSBUINOHHBIX U
Tpex paguokaHanos. UX nepeveHs onpe-
DENeH YKa2oM npezraeHta Pocoun u
BKNoyaetr B cebs “lNepBuid” kaHan,
“"PTP", "HTR", "Kynantypa", "Cnopt”, "5
kaHan —CIl16", "Bectn”, [leTcKo-oHoLWe-

CKUIA TENEBUAMOHHKIN KaHan; PAaAMOKAHA-
ne — "Bectu TM7, "Mask™, "Pagno
Pocenn”,

B Tekywem rogy 3annaHupoBaHO
paspaboTaTtbh CUCTEMHBIN MPOEKT GETH
UMGPOBOrO TENEBU3UOHHOIQ BeulaHns
Ha TEPPUTOPUA PETUOHE, a Takxe Npo-
BECTH PEKOQHCTPYKUMIO @HTEHHCH 4acTu
BHGOTHHX GCOOpYXeHuli B BriBopre,
Kunrncenne, flyre v Tuxouie noa yera-
HOBKY COBPEMEHHEIX aHTEHH. B cnegylo-
WeM rofy — PEeKOHCTPYKUUA NATY Kpyn-
HbIX NEepefaKLmnX LUEeHTROB pervoxa. B
2011 r. pONXHA HAYaTLCHA peanuzauus
BTOPOro arana, KOTOpLIM NpeaycMarpu-
BaeT NepeBof, Ha LMppPOoBbIE TEXHONO-
TN PEerrucHanNbHEIX KaHanoe v kabenb-
HOro TeneBUOeHUR. TpeTuin, NocneaHnn
JUAN — HOUKIIKMEHWE LOIIONHK 1 €JIbHEIX
KOMMEPYECKMX MPOrpamMmm no BuGopy
nonbaosatenek, B uenoM "ungposunsa-
UMo” nnaHnpyetca 3aeepwute K 2015 T,

TEXHOJIOTMM BEWWAHWUA U CBASK

POCCUA. Ha nayyio-npakTuieckon
KCH(EPEHUMIK, NpoLUedLLER NETOM 3TO-
ro rona 80 BnaauBocToKe U NOCBALLEH-
HOM WHPOPMALUMOHHBIM TEXHONOTUSM B
CTpaHax A3NAaTCKO-TUXOOKBAHCKOTO
pernona, "DVB-T™ — ctangapT unppoBo-
ro TenepagvuoBRELLAHUA, HAa KOTOPbIA
Poccws cobupaetca nepedtnk 2015, —
BN Ha3BaH yxe yctapeswum. lNo cno-
BaM | eHAMpeKIopa Komiadu  “UH-
GHOopMaLNOHHBE TPaHKOEHE GUCTeMbl”
B. Kpurepa, c¢1aHaapt a$UPHOro Be-
waHva "DVB-T" €uin akTyaneH 6—7 net
Hazag. Celyac eMy Ha CMEHY BO BCEX
pPa3BUTHIX CTpaHax, Kak EBpornsl, Tak u
Aavn, npuwen cranpapr "DVB-TZ2",
KOTOPBIA NOEANNET NPWU TOM Xe 4acTaT-
HOM pecypce YBenWunTb KOAUYECTBO
nepenpapaemMon nudpopMaurn Ha 40 %,
Bonee NOMEXOYCTOWINB, a ero nepepar-
YUKW padoTarT ¢ ropasno MeHbL UMn
3HERro3aTpaTtaMu, 4eMm NepefaTinku
craHgapta "DVB-T". ECTb Haf Yem 3afly-
MaTbCA paspaboTHMKaM HOBLIX Bella-
TESNBHBIX CETEN!

KAHADA/CLUA. CnyTHMK CBSI3W
"TerreStar-1" BHBEOEH Ha FeoCTaLMO-
HapHyK: opbmiy. Packpelta CMOHIUPO-
BaHHadA Ha HEeM Napabonvyeckas aHTeH-
Ha ana padotel 8 S-ananasone {2 ).
3Ta aHTeHHa { guameTpom 18 M) aBngaeT-
cs camMoil GoNbWON KOMMEPYECKON
CNYTHUKOBON aHTEeHHOW B muvpe. Koo-
MWYECKUI annapar NoNXeH WCMNoNb30-
BaTeCA ANA NPEeAOGTABNEHWA  YCNyr
NOABWXHOM GNYTHUKOBOW W Ha3eMHON
cucTem ceaar. CnyTHUK afecnedyupRasT
papuonokpuTue Bceil Tepputopun Ka-
Hankel 1 CWA. Ero nnaHupyetca non-
HOGTBIO BBECTU B GTPOM A0 KOHUA TeKy-
wero ropa. Bnagenew crnyTHUKa (komna-
Husa TerreStar Networks) npeacraewn
TakKXe MPoTOTUMNH MOBUNBHEIX CIYTHUKO-
Bblx TenegoHos. Mogene npeaocrasne-
HUA YCAYI 3aKNOYaeTCH B TOM, 4TO Tene-
doHel ByayT patoTaTh B HA3EMHbIX COTO-
BEIX CETAX U aBTOMaTUHEGKN Mepeknio-
YaTbCA Ha CNYTHUKOBYIO CBRA3b, KOrpa
ByayT HaxeAWTLCA BHE 30HH AEWCTBUA
HAa3EeMHBIX COTOBLIX CeTell.

Xopowiero npmuema un 73f

Pegaxrop — E. Kagimyxos



U3MepeHne OKUCNNTESIbHO-
BOCCTAHOBUTEJIbLHOIO NoTeHunana

B XXMAKOCTMU

C. JIAYMHSAH, AnmaaTunckas o6n., r. Tangeikoprav, Kasaxcrau

B craree paccMoTpeHst METOALI OUEeHKN B AOMAWHNX YCAOBUAX
OKHMCANTENBHO-BOCCTAHOBUTEABHOIO NOTEHUNANE BOALI, XNAKOCTEH
# pacTsopos. ITpu HanuIuK XAOPCEPECPRAHOIO M NAATUHOBOIO IMEK-
YPOROB, NCRIOLIYEMBIX B MIMEDPUTEANRX kuncraoTHocTn (pH-merpax),
0OKa3uiBAeTCHA ROCTATOHHO MYILTUMETDA C BbICOKHAM BXOAHBIM COMNPO-
THBACHUEM, HEepeAKoro npubopa B8 naboparapun PagROMOGHTENN.

Y10 U3amepaoT

W3BECTHO, NTO NPU HANMYUN B XUOKOC~
TV CBOOCAHLIX WGHOB NONOXUTENLHCR
{kucnan cpepa) van  OTPULATENbLHOMN
{wencyHana cpeaa) NOAAPHOCTU, BO3HWU-
KAET 3NEKTPOXUMUHECKUIA NOTEHUKWAN. Ero
U3MEPAIOT B MUINMBOABTAX 3a CHEeT Npw-
MEHEHWA COOTBETCYBYIOLWMX UBMEPUTE -
Helx MeToguk. Boga, KoTopas HacoleHa
3NEKTPOHAMU  MAK  OTPULATENBHBEIMM
NOHAMU (KATMOHaMK), npuobpeTaer oTpu-
rarenbHbd noteHuydan go —800 mB u
HOCMUT HasBaHWe "XMBoih", B 3701 CBA3W
cneayer €kalaaTb HECKONBLKO
nonpobree ©6 oxvenuTEnb-
HO-BOCCTAHOBUTENBLHOM NC-
TeHuuane (OBI), HazmBae-
MOM TaKX€e penoKC-noTeH-
unanom u 0B0IHAYAEMBIM
Eh, v 3anekTpuyeckoM (WOH-
HOM) 3apsfie BOALI.

SnexTpoxvuMmuueckue
CBOMCTBA BOABLI AKTUBHO N3Y-
YawTCa MEeaMKaMu U Bruono-
ramu B CBA3K ¢ npotnemame
BbIBEAEHWA M3 OpraHuM3ma
TokcnHos® [1], BbI3BARHBIX
3arpasHeHVemM cpeapt h Npo-
Bnemamn crapenus [2]. Us-
BECTHR OOHagEeXuBawLWmne

BOAK!, Npeohpalyn ee B "XWBYID”, HACHI-
WEeHHYIO CBODOARHEIMM 3NEKTPOHaMK (4].

Kak nokazana Haiwa npakrrka, moam,
KOTOpLE ynoTpebnawT Oonee AByX
HeAeNb CTPYKTYPHO OYMLUEHHYKD BOAY C
OBl -450 MB, nonyyaeMytd Metoaamn
ANEKTPOXUMMYECKON akTmBauuu {3IXA),
MOTYT KOMPOPTHO OBOATUCH B ABA-TPH
paza MeHbWUuM, YeM QOLIMHO, KOAUYE-
CYBOM NULWK. 3Ta pa3nnua, NO-BUOUMOMY,
¥ €CTb Ta NNaTa, KOTOPYK) Mbl NNATUM,
4yTO6kI NEepepaboTaTe OOBIMHYID MATEEBYK)
801y B (hopMY, NPUrOAHYIO NS XU3HENER-
TENBHOCTH OPraHU3mMa.

»
‘)

pe3ynbTatet fpv  NEYEHUN Puc. 1

TAKOV BOAOW Pa3nuyHbIX 3a-

fonesamnit [3]. Bo BHyTpeH- !
HWX Cpefax 3A0POBOro Opra- Xnop Anammoana

HU3Ma BAEKTPOXMMUYECKUN  CEREOPRHHEA SNBKTROR CPBBHEHURA

NOTEHLWAN COCTABNAET Mpu-
mepno —-70 MB. Bmecte ¢
Tem BONbLWHCTBO ecTecT-
BEHHLIX WMCTOYHWKCE B0A4bI
umeloT OBN +150...+400 mB.
Yucrana (cnaboMuHepanuMsoeaHHas) Boaa,
npubnuxaiowanca no napamerpy OB k
BOfE OPraHn3ma, B NPUPOAE BCTREYEETCA
UCKNOYMTENBHO PEaKOD, U Tam, roe OHa
€CTb, OObIMHO NPOXMBAKT ACNTOXUTENM.
Takana npwpopHaa soaa 06bMHO MMEeer
€L1E N YUCTYID, ECTECTBEHHYIO CTPYKTYDRY.
Co0T8eTCTBEHHO OObIKHOBEHHAA BOA0-
nposogHan unu GyTWNUMpOBaHHaEA BOAA
wmeer OBl okono +400 mB. Bot aty paa-
Huuy 8 470...500 MB opranmamM v KoMned-
cvpyeTr npv  ynotpebneHmn obuqHON

‘BbIN0 YCTAHOBACHO, NTO NOSHNE MANIIBH,
COAYHEHHOIX CMEPTENLHON A030H PCHTTCHOB-
CKOrO nanysenms, s0aov ¢ OBI1 = -450 mB
YMEHBIING CPERM HWX CMEPTHOCTL ¢ 96 % A0
10 % N0 CHEBBHEHWID C KOHTPONBHOM TPYINO#,
KOTOPOIi faBany OORNHYID (BEaxTHBMPOBAH-
r(«)ygg H0R0MPOBOAHYIO BOAY € NONOXHTENLHBIM

NeKTP Ok

TOXE HENNOXO Bl KyNNTb), APYIOW — nna-
TUHCBBIA 3NEKTPOLA CpaeHeHua. HOBBIR
NNATUHOBLIV 3NeKTpoa OTHAOCUTENbHO
nopor (20...50 gonn. CUIJA), HO ecnn
MoviCKaTb MO 3HAKOMBIM, [0 HABEPHHKA
HamayTea paboune snekTpoas, ObIBLLME B
ynoTpedneHuu.

JneKTpagbl YCTAHABAUBAIOT B MNONOCKY
MKUKPONOPUCTON PeanHbl {MOXHO Npume-
HUTB 1 OOBIYHYIO TONCTYIO PR3VHY), B KOTO-
PO Ha paccToAHuK 5...10 mm npopesatoT
OTBEPCTUA MEHBLLE, YEM AUAMETP 3NeK-
TpOAa, € TAKUM PAC4eTOM, NTDOK WX KOp-
nyca npoYHo GUKCUpoOBaNUChL. 3NEKTPOAb)
YCTaHaBNMBRIOT TakuM 00pasoM, uTobbl
npy onyckaHui 8 oBbMKebt 250-rpammo-
Dbl CTAKAH OHU HAXOAWIUCH HA BLICOTE
5...10 MM OT gHa eMKOCTK (Xnopcepedpna-
Hblil INEKTPOO Nyyle onycTutb Ha 5 mm
HWXE NNATUHOBOIO}.

N3mepeHne oCyLIecTBASIOT MyNbTUMET -
POM C BXOAHLIM CONPROTUBNEHMEM NOCTO-
SHHOMY HanNpRXenmio He Meree 10 MOm.
Ero wynsl nogknio4anT MUHYCOM K Xa0p-
cepebpaHoMy AnekTPoay, a NAcoM — K
nnatuHosomy. Mpw atom ans Npubopoe ©
2BTOMATUSECKUM NEpEKNICYEHVEM Jrana-
30HOB, Kak Ha GOTC pMC. 2, B pexume
MEKCUMaNbHOIK 4YBCTBUTENBHOCTW (gua-
na3oH ...400 mB} NorpewrHocTb COCTABUT
npumepHo —20...-25 %, a AN gpyrux guva-
nasoHoB — Ao ~60 %. Takoe 3aHnxeHue

Puc. 2

o 0985

He MeHbluMiA MHTEpEC npeacTaBnaeT
BOAA ¢ nonoxurencHeiv OB {“mepTean”
BOAA, WNK GHONWT), HO 3TO OTAENEHAN Te-
Md, DNR SHAKOMCTBA € KATOPOW MOXHO pe-
KoMeHgoesaTs cTatkd B, baxnpa e MHTep-
HeTe (NOUCK Ha TeMy “3XA texHonorn”).

Yem uameparor

PaavkanbHOe pelweHne — 310 KynuTb
nOPTaTUBHLI (PUDMEHHBIR U3MEPUTEND
Ebh 3a 100—200 ponn. ¢ wHcTpykumew.
OCTanbHele MOMyT NPUMEHUTh ANA U3Me-
peHua CTaHaapTHHIA HaBop U3 aByX anek-
TRPOAOE, NPUMEHAEMEIX B u3ameputenax pH
meTpax (poto Ha puc. 1). OHn npopatoT-
CH B MAra3nHax XvMUYeCKUX DEAKTVBOB.

OanH n2 HUX — XnopcepedpaHbIA
anexkTpoa, HaNOAHERHbBIA HaCblILEHHDIM
PacTBOPOM Kanus XCPUCTOro (3Ty cone

noxasaHui BLI3BAHO HEAOCTATOUHD BbICO-
KMM BXOQHBIM CONpoTHBNEHneM npudopa.
Noatomy mMamepeHmne Takum npubopoMm
HOCWT KAYECTBEHHLIN Xapakrep n no3so-
JIAET TONBKO B UEMOM OPUEHTUPOBATLCA B
CUTYaLMu.

Ans ycTpaHeHus 3TOrG HeaocTaTka
HeobxopMo cobpath WHCTPYMEHTANEHEIA
ycunutens (ero cxema nokasaHa Ha
prce. 3) HA ONEPAUMOHHLIX YCUNUTENAX C
MONEBbIMU TPRRH3MCTOPAMW HA BXOOE —

K1409YA1B, K1409ya1r (CA3140},
K140¥A8 (TLO81—-TLOB4), K140¥A23
{LF155) 1 AOpyrimu  aHanorvHHeMu.

NamepsiTe CUrHan cnenyeT Ha soixoae OY
unbposbiM MyNbTUMETPOM. (py aToM
BXOA WHCTPYMEHTANBHOMO yCunutens,
CoeaVHAEMbIN C NNATVUHOBLIM 3NEKTPO-
AOM, HYXHO 3alyHTUPOBATL {COEAWKUTE
¢ ofwumM NPpOBOLAOM} ABYXaHOAHEIM CTa-

-
o

BUHILIAWNEN
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Bonpoch: consult@radio.ru
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BunurpoHom Ha 4...10 B. VMHBepTvpy-
WU BX0M, COEOUHAIT C xopcepedps-
HbIM 3NEKTPOAOM U TAKXKE LUYHTURYIOT
crabunutporom. MoaroasiuMe K U3Me-
PUTEMIO NPOBOAA IKPAHUPYIOT, 2 UIMEepU-
TENBHYIC EMKOCTb CTaBRT Ha W30NALMOH-
HYIO MOACTABKY, NOA KOTOPOW pacnona-
ralT OKBMNOTEHUMAMbHLIA AUCT Me-
TanNUYECKOW ponbrv, GoNLrMPOBAHHONO
TEKCTONUTA UMK ORYroM 3neKTponpoBo-
A[Wer NOBEPXHOCTU. Takum 0Bpasom,
3TOT JINCT, 3KPaHbl NPOBOAOCE, 3aLUMTHLIE
CTabWANTPOHL), OOWWM NPOBROM, ABYXNC-
MAPHOrQ MCTOYHWMKA HANPSHKEHWUS NUTa-
Hua (+/-12..15 B) U MUHYCOBBIK 1Uyn
MYAbTUMETPA Ha BbIXQAE YCTPOWCTBA
O0NXHb ObiTe COEAWHEHE! BMECTE, a NPpU
B0OMLLIOM YPOBHE HABOAOK 1 333EMNEHbI.
Brpouem, 6uBaloT M nabopatopHue
MYNLTUMETPbI ¢ BXOAHBIM CONPOTUBNACHU-
em 1TOm, obecneumnBalowe BHICOKYIO
TOMHOCTb M3MEREHNI 1 NPU HENOCHEACT-
BEHHOM NOAKNIDYEHUN 3NEKTPOA0B.

Kak uamepsior

TepmomeTp Heobxoanum ANns Hopmann-
3aUMK TEMNEPATYPH XUAKOCTEN: UX cne-
AyeT rpeTe {OCTyXaTe) A0 CANHEKOBOH
TeMnepaTypbl, HanpuMmep, Ao +20 unu
+25 °C. [na 3T0F0 HAMMBAIOT 8 TOHKOCTEH-
HbIH CTakaK (Ha 250 r) roprYyio XMaxkocTb
M OXNAXAAIOT, A XONOARYK) — HArPEBAIOT.

B Hayane uamepeHuir 8 ctakan Hanm-
BAKT 0ObINHYKD BOAY W3 BOAONPOBOAA W
vamepsioT ee OBM; B TeMeHWe HECKONBbKUX
MWHYT NokazaHua 0ObYHO yCTaHasnu-
palotcA 8 apegenax +200...+350 mB. Kak
TONBKO NOKAIZHWA  CTAOMANIVPYIOTCS,
cneayeT AoBaBuTe K NOKa3aHWaM ewe
25..30 % — 5710 u GypeT npuMepHoe
3uadenve OBl uexogHoi soab). Npu Ha-
NIRYNY BOZMOXHOCTH CReayeT oTkanubpo-
BaTk C80W NpPUBOpP Npn CpasHeHuW co
CTaHA2pTHEM pH-MeTpoM Mnde npuobpe-
CTW COCQTRETCTBYIOWME KanubBpoBOYHLIE
PACTEOPbI B MAraanHax XMMpPEaKTUBOBE.

Cneayiowvm 3tancm Gyoet nonccka-
HUE 3NEeKTROAOB B AVNCTUNIMPOBAHHON
804€ (8 OTAENBHOM CTakaHe) » 1x oCylwka
markoin candetkoid. Nocne 3Toro anek-
TROALI FOTOBbI K HOBOMY M3MepeHuo. B
YUCTHLIK CTakaH (XxenaTteneHo NPOMEITh
AVCTUANATOM WU NRPOTEPEeTb CandeTkon)
HAMWBAIOT NPOBEPREMYIO XWAKOCTL {Ha-
npuMep, BECKOHTAKTHO AKTUBUPOBAHHYIO
Ha ObToBON yCcTaHoeke Tuna "Bnana” [5]
BOAY WK HEePagdHUPOBAHHOE MACNO, COK
M T.N.) 1 NPOM3BOART u3mepeHne. Kak
NpPaBsuno, y B0ACCOASRXALLMX XUAKOCTEN,

RZ'10k  RY 10K
— 1 ~ Obuy
P BAJS
2
V1
RS 10K
DAT-DAZ K406 L

HanpUmep Monoka, BeCKOHTAKTHAA aKTU-
BaUVA NMONYHALTCA ropa’no GonbLe, Yem y
BOAB, W MOXeT pocTurate Oonee
-500 mB.

MNepen Kaxasiv W3MEPEHUEM He chne-
AyeT 3abbiBatb MONOCKaTh 3AEKTPOALI B
anctunnarte (0BpeTa onwiT, 3Ty Npoueaypy
MOXHO OyneT penate He TaKk 4acTo).
OcoB0 HYXHO CREQUTL 33 HACTOTOW pe3n-
Hbl {'MUKPONOPKM”-aepxaTens), U & cny-
4Yae NoNaaaHUA Kanenk XvOKoCT, yaanve
ANEKTPOAL!, NPOMbLITh €8 AUCTUNIRTOM U
BbICYLUNTE.

B chnysae OTCYTCTBMA 3NEKTPOACE
CPaBHEHVA peaokc-noTeHuvwan rpybo
MOXHQ OLEHWUTb C NOMOLUGIO OOHON TOMbL-
KO nakmycoBoi Bymaxkw {n3 Habopa
"YHUBEPCEbHBIE MHAMKATOPHBbIE BymMaru
pH C—12"). Ansa 3TOro noAOCKy NakMyco-
BOM ByMarv Hape3aloT Ha OTPEe3KK (keagpa-
TVK#) 110 4...5 MM U YKNaabIBAIOT HA YNCTHINA
Genuit nuct. lanee Ha OAUH 13 HKX KanatoT
HEOONbLUYIO Kannkd MCCRENyeMOro pacTeo-
pa u XxayT Heckonbko mMuuyT. CooTeerTcr-
BEHHO ONenHO XenTuli LBeT COOTBETCTBYET
OBl npwmepHo —50...-80 mB; xenTto-
CHMHWIA W 3EeNeHOBATO-CUHWI LUBETA —
—120...-200 mB; cuwHuiA upeTr — 3TO
-350...-400 MB. ApKo-CVHWK LBET mHAW-
XaTopa € CUHUMK CTPYWKAMU B Kanne cooT-
setcreyer OBl Gonee —450 mB.

B aaknmodeHue cnenyet oTMETUTE, HTO
nNpoBrnemMu NONyYenns 6e3spenHon, a Tem
6onee NONE3HOW NUTbEBOM BOGL K Ha-
CTOALWEMY BPEMEHW CTAnU HOROABHO
HACYWHON 3ananei, CBA3AHHOW C 3arpas-
HEHVEM OKpyxXawen cpean. Paccmor-
pPeHHBIE 30eCh METOLE OUEHKU PEeOOKC-
noredHunana (1. e. OBMM) secbMa nonesHsl
npy KCryaTauMn NpUOOPOR OISl OYU-
CTKM M KOHAWLUWOHUPOBAHWA BOAHI, TaK
KaK DONLWKWHCTBO OMTOBRIX NPUMOOPCE
3XA He vMeloT NPMBOPHOM OLEHKW TEXHOD-
NOMVHECKOFO UMKNE U €70 OCOBEHHOCTEN,
CBAZAHHBIX € Pa3/IUYHBIMA CBOWCTBAMU
UCX0AHON BOAH. MepuoanyecKvii KOHT-
pPONb peaokc-TECTEPOM NV U3MEpuTe-
nem OBl KOHAVUMOHUPOBEHHO! UNW NPO-
Lweaen 3NeKTROXUMMUNECKYIO aKTHBAUMIO
BOAN NO3BONAET OblTb YBEPEHHbIM B
paboTocnocobHocTn 06opyROBaHUA W
GUNETPOB.

Kpome Toro, nepuoanseckie namepe-
HUA PEAOKC-NOTeHUMANna BOALI NOMOraioT
COBPEMEHHBIM aKBAPUYMUCTAM B KOHTPO-
e ONTVMANBHBIX YCAOBUIA XU3HK HGROPLI Y
dayHs! B akeapuymax. [logpepxveaTte
PEAoKC-NOTeHLMAN HA ONpPEeNeNeHHOM
YPOBHE MOXHO NYTEM PEMYNRPHOIO yxoaa
33 aKBAPUYMOM, YNCTKWU rPYHTA, NOAMEHL!

BOAbI, & TAKXKE NPYMEHEHWEM yisTpadno-
nevoeeix obnydqarenet n  O30HATOPOR
AKBAPWUYMHOW BOAKI.

JNUTEPATYPA

1. Mpunyuxwi B. W., Baxup B. M. SnexT-
POXMMUHECKU BKTMBUMPOBAMHAA BOAa: AHO-
MaNoHbIE CBOWCTBA, MEXaHU3M Buonoruyeckoro
pencteun. — M. BHUIMUMT AQ HNO "3kpan’”,
1997, c. 228. Cm. takke <http://www.ikar.
udm.ru/sb10-1.htm>.

2. NopkonswH A. A. v ap. Cucrema aHv-
OKCHMAAMTHON 33U MTH OPraHu3Ma U CTapeHue. —
MNpodhunakTuka crapexduns, 2000, Buwn. 3.
Cr. raxc <http://medi.ru/doc/700032.htm>,

3. Kmcenéa B. M. Metog agantMeHoro fiede-
Hus. — <http:/fwww.ikar.udm.ru/sh17-4.htm>,

4. Nauunan €. 3arajaka 0L UKW YYAO BO3-
poxnexus. — Bona — ocHoBa xvaHu, <http://
soundex.su/forums/lofiversion/index.php?t
3701.html>,

5. Brepria BOAH — 33101 XIASHEHHON CHAbI. —
<http://www.dalpribor.ru/index-viada.php>.

Penaxrop — A. Coxonos, rpagpusa — 10, Anapees,
Qoro — asropa

KOHTPOABHLIW NPUEMHUK KOPOTKO~
BONHOBMKA — LMPPOROIH BCERONHO-
ewiii DEGEN DE1103 — 3700 pybren.

OnucaHwe 3aece:

http://www._dessy.ru .

3akasbiBaTe 3aeck: 105318, r. Mock-
B3, a/n 52 "NOCLINTORT™.

E-mail:post@dessy.ru,

Ten. (495) 543-47-96; (985) 366-87-86.

*  x *

"NO3bIBHON+"
NPEQNATAET PAIMOHABOPHI:
PH-3 KB SSB p/cT. Ha 160, 80 m
PH-7 KB SSB p/cT. Ha 160, 80, 40,

20m
PH-9 namepurens LCF
PH-134M p/ct. Ha 2 M
PH-15 CUHTES p/cT. ta 9 guan.
603163, . H. Hosropoa, a/q 49
"MO3bIBHON+"
Ten. (831)417-88-04
www.pozyvnoi.ru NEW
E-mail: info@pozyvnoi.ru NEW

» * *

Ana Bac, paguonioburenu!

PANUOKOHCTPYKTOPbBI scex Ha-
npaeneHuit. Kopnycul ona PAA, Paguo-
GNEMEHTHl, MOHTAXHLIA WHCTPYMEHT
U martepuanel, AMTepPaTypa, roToBbie
unsnenus. IBM-koMnnekTytowue.

07 Bac — onnauexHsbi KOHBEPT 019
HecnnaTHoro karanora.

426072, r. Mxenck,

a/m 1333 PTU "MpomeTtei™.

www. rtc-prometej.narod.ru .

Ten./daxc (3412) 36-04-86,

Ten. 22-60-07.

* * *

Bbicbinaem no4TON pagmuontobu-
Teneckye Habopbl, PAQUOASTANN.
Katanor 6ecnnatHuit. KoHpepT C
obpaTHBIM AARECOM 0hRA3aTeneH.
E-mail: ppelecom@udm.ru .
426034, Nxeeck, a/sa 3503.




NMosbviwawwmnun DC/DC
npeobpa3oBaTesib HarNpPsXXeHUN

12/300 B

C. BENSAEB, r. Tam6os

B Hacrosijee BpemMf 3HAYNTENbHAN 43CTh OBITOBON paguoanex-
TRORHON annapaTypsl OCHAWEHA WMIYTbCHbIMW UCTOYHRKAMU NNTI-
nua (MU}, Ha ceny namnam HaKkanusBaHun NPWLLN HOMUHECUEHT-
Hble naMibl C 3NEKTPOHHLIM BannacTom. D10 SHAYNTENbHO yRpoiya-
eT 3a8avy AUTaHNsa TaKuX YCTPONCTR OT rafbBanAYeCKuX INEMEHTOB
HAM AKKYMYAATOPHEIX Darapei npu uCcnofb30BaHN NTOBLILLIAIONIEro
npeobpasoBarenss ¢ NOCTORHHLIM BLIXOAHbLIM Hanpsaxenunem. O
raxom npeobpasosarene paccKa3laHo 8 NPeRNaraeMoin BHUMAMMIO

YUTATEenEHN CTaThHE,

Bcomas npakTuyecku kaxaoro WUn
BXOAWT ABYXNONYNEPUOAHLIN BLINPA-
muTene, npecdpasylowmni nepemeHHoe
HanpsaxeHne cetn 220 B B NoCTOAHHOE
310 B (MCKNIOYEHWE COCTABASIOT NULUb
vManoMowHsie AT, 8 KOTOPBIX MHOTAZ
MPUMEHSAIOT OAHONMONYNEPUOAHEN BINpaA-
MUTENL). ITC 03HAYRET, HTO ANA NUTIHUA
Takux VN HeT HeobxoaumocTr Gopmn-
poBaTb CUHYCOMAANBHOE HAMNpPRXeHue
220 B v vactotor 50 i, a AOCTaTOSHO
NocTosIHHOTO Hanpsxervsa 310 B, wto
CYLIECTEERHO YNPOLUABT KOHCTPYKUUIO
npecbpazoeartens.

MNpepnaraemmit DC/DC npecbpasosa-
TeNb NOABONRET NUTaTe OT HOPTOBOW CeTU
aBTOMOGHMNA WA OPYFOr0  WUGTOYHVIKA
NOCTOAHHONO Hanpsxenus 12 B awboe
ceTeBoe anekTpocbopynoBaHue ¢ no-
TpebnsaemMoii MOWHOCTEIO He Gonee 5Q BT,
umetcuiee 8 ceoem cocrase WAM. Mpe-
obpazoBatent MMeeT HeGonswwve raba-
PUTH U BEC, BLICOKUE HALEXHOCTE W KM
NPY HA3KOW CTOVMMOCTU U NPOCTOTE KOH-

CTPYKUUKM. HepocTatkv — OTCYTCTBWE
ranbBaHUYECKOW Pa3BA3KM UEenn BbIXOg-
HOro NOCTOAKRHONO Hanpsxedua 310 B or
UCTONHMKA NuTabvA 12 B » HeGonbwasn
MOLLHOCTL. Cxema npeoBpasoeaTens
npueeaeHa Ha puc. 1.

TeXHMHECKNE XapaKTePULTUKN

Bxoaroe Hanpsxenve, B
Yacrora npeobpasopanus, ki
BeixogHoe Hanpaxenue, B ... .300...310
Tok, noTpedbnNIembii B OTCYT-

CTBUE HArpysky, MA
MakcuMmansHas — gonrospe-

MEHHAA MOWHOCTL Harpys-

KM, BT i 50
KA {npy BxoaHOM Hanpaxe-

Huv 11,7 B U MOWHOCTH

Harpysku 32 BT}, %

YCTPOMCTBO NOCTPOEHO NO KAaccuye-
CKOMW CxeMe ABYXTakTHOro npectpasoea-
Tens € BLIBOAOM CpenHeﬁ TOHKWU nepsBuy-

HOW ODMOTKY NOBBILWAIWEro TpaHchop-
maropa T1. OcHoBa yeTpONCTBA — OBYX-
TakTHei WKW xoHTponnep DAT. ewixon
KOTOPOTO BKKOUEH NO CXEME SMUTTEPHO-
ro noBTOpUTENA. YacTora npeobpazosa-
Hws cocTasnseT okono 40 kl'u, oHa 3aaa-
Ha pe3vcTopom R3 u koHpeHcaropom C3.
NMnaexelii nyck npeobpasosatens obec-
neyrBaeTc anementamm R4, R7, Cg, VT7.
310 3aWMAET NNaBkyw BCcTaeky FU1,
nepeknovaTensHble TpaHavucTopbl VT35,
VTE v BoinpsMuTenbHele avogel VD7—
VD10 or neperpy3ku BO BpEMA Nepexoi-
HOTO npouecca, Koraa CraaXmeatowve
koHgeHcaTopbl C18—C20 3apaxanrca.
MNpn nopaYe NUTaOWEro HanpaxeHws
xoHgeHcaTop C8 3aprxaeTca, TpaH3au-
cTop VT7 B 3TOT MOMEHT 3aKpbIT.

Mo mepe 3apaaku koHaeHcaTopa TPaH-
3aucTop VT7 OTKPLIBAETCA U HANPSAXKEHWE
Ha BXOOE KOMNApaTtopa "MEpTeorc Bpe-
meHn” (Boisos 4 DA1) ymeHbwaeTcq. 3a
cueT aToro Ko3pOUUMEHT IanoaHenus
VMNYNLCOB KOHTPOANEpa NAZBHO yEBe-
NMUYMBAETCA OT HYNA 00 MAKCUMANbHOIO
3HaveHys (48 %). JlanHoe pewexune, B OT-
nvHmne ot obeivHO npumersemon RC-ue-
Ny, NO3BONAET NOYNTE MAKCUMENBHYIO
CKBXHOCTb YNPaBARIOLLMX MMNY/IbCOB 33
CYET KpahHe Manoro ConpoTUBIEHUR
CTOK—UCTOK TpaH3ucTopa VT7 B OTKpeI-
TOM COCTOSHUK. Ao VD2 yeropReT pas-
paaky konaeHcaTopa C2 npy OTKAIONEHWUI
NUTAILLEIrQ HANMpPRXEeHU.

TpanaucTtopbl V11, VT2, a Takxe VT3,
VT4 — OMUTTEPHBIE NOBTORUTENM, KOTO-
puie obecneaureatoT Bu(CTPYIC Nepelapa-
KY EMKOCTW 3aTBOPOB MONEEbIX TPaH3uC-
TopoB VT5, VT6. Avioas VD3, VD4 wyHTv-
pyioT peanctops R8, RI B uensix 3areso-
DOB, YCKOPAR MNPOLIECC 38KPBIBIHWS 3TWUX
TPAH3UCTOPOB, YMEHbLUAR TEM CaMbiM
noTepu NPV NepeknaveH. na orpaxu-
YEHUR BbHIBPOCOB HANPAXEHUA HA CTOKax
TpanzucTopoe VT5, VI6 aa 6e3onacHoro
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3HANEHUS] YCTARHOBNEHB OrpPaHU4UTENb-
Hele apnoawm VD5, VDEB.

Ana cTabunuaaummn BEIXOAHOTO Hanps-
KEHUH TpumeHeHa obpaTHan CBA3b NO
HANPSXEHWKD HA BCTROEHHBIN B LUK KOHT-
ponnep DA1 younuTens curHana olumbku.
Boixogroe Hanpsxenve npeobpasorpare-
NA Hepes pe3vcTnBubit genvtens R14R15
NOCTYNAeT Ha HEWHBEPTUPYIOLWMIA BXCA
atoro yevnutens (pmeog 1 DA1). Ha un-

C nomowweio peswctopos R1 v R2 yera-
HoBneH KO3MPUVLWEHT YCWAEHWA BCTPO-
eHHOrO ycunnurensa curHana OI.UVIC)KVI, pas-
HElA NPUMEPHD AECATW. 3TO (T03BOAMIIO )iE
DONYCTUTL CYWECTBEHHON Pa3HWUUBI 8
ANUTENBHOCTU YNPABAAKLWMX UMYNbCOB
Ha Beecaax 9 u 10 LW koxTponnepa.

Ha anementax DA2, HL1, R10—R13
BLINOMHEH Y3EN KOHTRONSA Paspsaky akky-
MynsaTopHOI Gatapew. NuTaouiee Hanpa-
xeHue ¢ genutena R10, R11 noctynaer Ha
YNPAaBAKIoOWMIA BXOO, MUKPOCXEMbl DA2 —
napannensHore ctabunnaaropa Hanpaxe-
HWUA, KOTOPBIM NPUMEHEH B KAYECTBE KOM-
napatopa. lpy HaNpAaXeHun HA ynpPaB-
naowem exone Sonee 2,5 B yepea cee-
Ttoguon HL1 npoTekaer Tok, CBEYerme
KOTOPOTO CUrHaNU3UPYET O HOPMaNbHOM
HANPSDKeHUW akkymynsiTopHou Barapew, a
OTCYTCTBHME CBEYEHUs — O €€ Paspamke.
Avog VD1 aamuaet yCcTpolucTBO OT He-
NPABUABHONW NOASPHOCTU MNUTADWErO
HANPAXEHWN — B CAYYAE BOIHUKHOBEHUS
TakoW CUTyaumy CropaeT Mnaekas BCTaBka
FU1. Muraiowee wnanpaxenve Ha LA
koHTRONNep DA1 nocTynaeT yepes gpunerp
nuTaHua L1C4C6.

B yCTRONCTBE NPUMEHEHBI PE3NCTOPbI
MINT, C2-23, okcugHme KoHgeHcaTops —
MMNOPTHUIE, koHaewcatopsl C1—C3 —
K10-17, ocTancHbe — KepaMvseckue ans
NOBEPXHOCTHOrO MOHTAXaA TUNopaamepa
0805 unn 1206. TpanaucTopb IRF3205 3a-
MeHumMb! Ha IRFI3205 unn IRL3703SN, Tpan-
aucTopbl 2SC3205 v 2SA1273 — Ha KTS61
n KT639 cooTeercTeeHHO (C Nobbimm Byk-
BEHHEIMW MHaekcamun}, B nocnegHem cny-
4ae xenarenbHo NoA0OPaTL IK3EMNAAPL CO
cTaTMueckum KO3OOUUMEHTOM YCUIEHUR
no Toky He menee 100. Ovons 1.5KE36A
MOXHO 3amennte Ha auoabl 1.5KE3SA,
1.5KE47A uni PBKE36A, PEKE39A, PEKE47A,
a UF2007 — na FR207 wwm HER207.
NonHeimKu aHanoramun LW kowurponne-

pa TL494CLP ss-

———— - | MAKTCA  MUKDO-

f exemb) KA7500 v

{KP1114EY4. lNoc-

| nIe MOHTAXa TpaH-

tancTopos VTS5 u

VT6 Ha nnaty K

. [HUM 4epes u3o-
nvpylowve Ten-

,nonposogawne

,DpoKNaaxn kpe-

-~ ‘nat obwmir Ten-
NOOTBOA, Npeg-

CTaBAAIOWWIA CO-

;* 6ol anoMVHue-

BYI0  NNACTUHY
jpasmepamy

50x20 MM v TON-

‘ WUHOM 2... 4 MmM.

. Ans  TpaHc-
i | dpopmaropa  TI
| npyMeneH LL-06-
L \pa:muﬁ MarHu-
_|TOnpoeod Tuna

BERTUPYIOLLUNIA BXOL YCUNUTENS {BuIROA, 2)
yepea peavcTop R1 noctynaeT Hanpsaxe-
HWE GO BCTPOBHHOTO UCTONHMKA 06pa3uo-
BOro HanpsxxeHms (5 B) ¢ Boieoga 14 DAT.
MoBbIWEHUE BHIXOAHOTO HANPAXEHWA
NPUBOAUT K NUHEWNHOMY YMEHbLIEHUIO
ANUTENEHOCTU MMNYNLCOB HA BLIBOAAX 9 1
10 1M korTpormepa DA, 4TO NPUBOAMT K
YMEHbILUEHHMIO BLIXOLHOIC HanPsXeHus,
1. €. ero ctabunusauumn.

T El cevyeHnem
10x7 MM oT Bnoka nutanuna IBM PC AT. B
Nepeyio OYepeab Ha KAPKAC HAMATHIBAIOT
obmoTky I, comepxawyiw 182 sutka
npoeoga MN3B-2 0,25 MM, Kaxabi 3
CROBB N3ONVPYIOT Kankkoin Ana ofmor-
k1M | MCNOALAOBAHEI NATE CKPYHEHHLIX
nposogos MN3B-2 0,44 MM, 0Ha CO-
nepxut 14 BUTKOB C OTBOAOM OT cepe-
AnHel. Mocne HaMOTKM BCK KATYLIKY
NpPonWTLIBAINT wennakoM. Ans yckope-
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HUA €ro BbICHIXaHWA MOXHO MNPOorperh
KATYWKY, NPONyCckar 4epe3 oOMoTky Il
noctoswHei Tok 0,3..04A, B aror

HUTONpoeoga. Ans
nonysyeHna MakCu-
ManNLHON UHOYKTUB-

. HOCTH OBMOTOK OBe

4acT¥ MarHUTONpo-

- BOAA CKNEUBAT
- wennakom, B KOTo-
- pOM pasmeLLaH Gep-

PWUTOBBIR NOPOWOK,
Moche BoICEIXaHUS
MarHUToONpoRoA 00-
MaTbIBal0T HECKONb-
KMy cnoamu  By-
MaXHON UNKOH
nenTel,  MHaykTUB-
HOCTb KaxA0ii nono-
BUHbI obmoTkn |
TpauchopmarTopa
T1 aonxHa BeITb HE
MeHee 130 mklu.
Bce anemMeHThbl
npecbpasogarens,
33 WCKIHOHEHUEeM
cBeToavoga, Avcaa
VD1, pepxartenen nNnaekux BCTABOK,
BLIKNIONATENR NUTEHNA, BXOGMBIX U BHIXOA-
HbIX THE3n, YCTAROBREHBl HA NEYaTHOW

rO CTEKNOTEKCTONUTA TOAWMHOW 1,5 MM,
yepTexX KOTOPOW NokasaH Ha puc. 2.
MNnata yctaHoeneHa e Kopnyc pasmMepammn
154x64x39 MM — OH CaMOAENbHBIA U
CKneeH U3 NUCTOBOIrg NoAUCTupona Ton-
wuHot 2 mMm. Ceeronuofs, aepxarenu
NNZBKWX BCTABCOK, BbIKNKYATENb MUTAHWA,
BXOOHLIE VI BLIXOOHbIE MHE30A YCTaHOB/E-
Hbl B OTBEPCTUS] HA HOKOBBIX CTEHKAX KOP-
fnyca {puc. 3). Auog VD1 — #a ewiBOgax
BBIKMKMATENR NMuTanus SA1 1 aepxarens
nnaekon ectaekn FU 1. B KpbiWwKe kopnyca
chengHbl BeHTUNRLWNOHHbIE OTBEPCTUNA
{pnc. 4).

Hanaxusanue npeofpaaosarens CBO-
AMTCA K NROBERKE BhIXOAHOIO HANPAXEHWS,
6e3 nNOOKNKYEHHOE HaArpyaku, KOTOpoe
JomkHO OuiTe B MHTepeane 300...310 B.
MNpr HEOBXOAUMOCT €10 MAMEHSIOT 1OL-
Hopkon peancTopa R15.

Inn HanaxuBaHUA yana KOHTPONRA pas-
PALKY aKKYMYNaTOpHOU HaTtapeu Heobxo-
aumo nopobparte peanctop R11 Tak, 410-
66l NPY YMEHBLWEHMY HAMPSXEHWA NUTa-
Hua go 10,8 B ceetogmnon HL1 norac.

Penaxrop — W. Hexaes, rpagivma — 1. Hewaee,

GOTO  HATOIN
MOMEHT B KaTyluKe He AONXHO ObiTb Mar-  NAaTe U3 DAHOCTOPOHHE PONbrupOBaHHO-
WHTEPHET-MATA3WUH "AECCH” — Habop "Hactoromep 10 Ny — rnpuobpecTn no  agpecy: Marasmd

npeanaraer:

— MKO50 — apantep ana noa-
knoueHus no USB yetporncTte IDE/SATA k
komnetoTepy — 1065 pyb.

— MT3050 — cTaumoHapHLIi COTo-
eolit TenegoH GSM c ¢yHkuwnen Hecnpo-
BOAHOM OXPAHHOMN CucTeMbl — BBOD pyb.

— USB ocumnnorpadp BMB020 —
2165 py6.

— AsyxaAnanasoHHbIN YacToTOMEp
—BM8010 (1 My — 12 My, 100 MMy —
960 MIu) — 1950 py6.

— CoBpaHnyio, B Kapnyce, NNaTy MUK-
PONPOUECCOPHOTO  MeTannouckaTenn
BMB042 — 1252 py6.

— Mporpammatop EXTRA PIC —
750 py6.

— BHYTPUCXEMHEIM OTRAAHUK YCT-
poicTe Ha PIC-kaKTponnepax MICD2-
MC1 (awanor MPLAB-ICD2) —
1700 py6.

— Agantep K-nwuwHun BMS213 ann
NOAKMI0YEHWS NEPCOHANBHOIC KOMNLIO-
Tepa yeped USB K AVArHOCTUHECKOMY
«aHany (K- unn L-nvHur) 3NeKTpOHHOro
©Bnoka ynpaeneHus {3BY) agTomobuna ¢
UENLIO AUATHOCTUKW U YNPaBEHW] €ro
dyvkupammn — 823 py6.

— Apantep K-anwumn NM9213 {Ha-
60p ons CHOPKM) A1 NOAKMOYEHUA Nep-
COHanebHOro koMNeoTepa vyepes COM-
nopT k 3bY asTomobmna — 542 pyG.

— Tepexoptwk USB e COM BMBOS0
nna NK — 399 py6.

— 3NexTROHHEI OTNYrUeaTens NoA-
3EeMHLIX IpuiayHor MKO80 (kabop ans
cGopxu) — 416 pyb.

— Undpposoih BMB0O37 _BLUE tepmo-
MeTP (0o 16 aaTivkor) — 930 pyb.

— BoCbMUKaHanNLHBIN MUKpONpoUec-
COPHBIN  TaNMep, TEPMOCTAT, 4Yach
NMBO36 1408 py6.

250 Mfy” — 550 pyb.

— GSM-curnanvsauwio BM8038 —
1122 pyb.

— UMdpporpan wkana TpaHcrBepa —
850 py6.

— BM3151 — MapLupyThelid 6opTO-
BOA KOMNBIOTEP AONA  arTOMOBWNEn
cemevictea BA3 2110-2112 (2108-099
2115} ¢ xowtponaepamn BOSCH
M1.5.4., M1.5.4N, AHBAPbL-5.1, 9H-
BAPb-5.1.X, V8 5 X — 595 py6.

— Ycrpoiictee BM9222 ans pe-
MOHTA W TECTWPOBAHUA KOMNLICTEPOB —
POST Card PCl — 1729 py0.

— Habop SMD peanctopoB Twno-
pasmepa 0805 u3 170 HomuHanoe oT
0 Om go 10 MOMm, 5 %, na 50 1UT. kax-
noro — 850 py6.

— OceHo... MNpogonxaem NOUCK
knagoe » penuxkeuvin! MKB044, roro-
B K 3KCNAyataywn yHuBepCantHbiin
UMNYNbCHBIA  MeTannouckatens —
11850 pyb.

— ManneHan ctanuws LUKEY 702.
deH + nasnbHWK, UMPOBOI WHAUWKA-
TOp — 2720 pyb.

Onucanve n xapakiepucTukn CMOoT-
pure Ha htip://www.dessy.ru

Bceraa B npoaaxe Habopbl agetanei
ANR CAMOCTOATENbHOW CHOPKW, Kopny-
Chb), paguMogeTani, marepuans 1 obopy-
LOBARVE AR NAVKN.

105318, r. Mockea, a/e 52 "NO-
CbIUSITOPT". 3axasam npuHUMaIOTCA
no GecnnaTHOMY MeXAYropogHoOMy
MHOTOK2HaNbHOMY Tenedony:
8-800-200-09-34 ¢ 9-00 no 17-30
MSK, no e-mail: post@dessy.ru vnu Ha
canTe www.dessy.ru.

37U v MHOTVE Opyrie RaBopbl, y3iut 1
MOOYAM QN paguoniobutensckora
TBOPYECTBA, a TAKXKE KHUIMN Bbl MOXETE

"Texnuyeckan kHura™ Ha TeppuTopun
KHUXHOU npmapkud . Jiobepusl (MO),
yn. Bonkosckagq, AoMm 67.

Ten. 8{915) 069-06-88.

* * *

WHTepHeT-MmaraswHd
ELITAN.RU

500 000 komMnoHeHToR
CO cKrana,
MUHMMANEHbIY 3aka3
HE Or PaHV4EH.

12 cnocoboB AoCcTaBKuU.
Onnara: 6aHk, no4ra,
WebMoney, MasterCard,
AuaexkcOexsrw, Visa.
OTcnexvBaHve 3aKkala
Ha cainTe.

Canr: www.elitan.ru
e-mail._info@elitan.ru

HaGop netanein “"USB nporpamma-
rop” no craree A. Pbixkosa n3 “"Pagno”
Ne 7 3a 2008 r. TepMOCTaTH, YacTOTO-
MEpb), BONBTMETPL), aMnepMeTpsl, Ha-
H0pBLE HUN PE3UCTOROB N KOKAEHCATOPOR
1206, 0805, 0603. Apyrue pagwonabo-
pPbl 1 geTanu.

http://chipnabor.ru/;

e-mail — nabor@inbox.ru .

Ten. +7-916-431-53-46 r. Mockea.

* + *

NHTepHeT-maraznn YAN-HH.

MuUKpocxemol, MUKPOKOHTpOANe-
poi, XKKW, paaruukm, kopnycel 1 Aap.
paauogetanit Noyton. Po3ruua, Hepo-
poro.

http://www.chipnn.ru
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Ten. 608-28-38

Mpuem crated: mail@radio.ru
Bonpocw: consult@radlo.ru

PARRUO N2 9, 2009

My3bikanbHbI 3BOHOK C KapTou

MMC

10. TEPEXUH, r. Kyaneyx Mensenckoi o6n.

Ana xpaneHun Menonnsi 8 31oM MUKDOKOHTDOJI/IEDHOM 3BOHKE
ABTOP NPUMENNA DACTIPOCTPAHEHHBIE CMEHHBE HOCHTe N HHGopMa-
unn — kaprst MMC (MultiMedia Card}. Ho gns 310ro eMy npuitinoch
pasobpareca B ainosoii cucteme FAT16, koropyro opraumsyer
KOMIObIOTEP H3 TAKOW KAPTEe, B "HAYYNTL " MUKPOKOMTPONNED pa3sbic-
KMBATb Ha HE#A U YnTaTb 3Bykosbie (ainsi. Bonbiwoi obvem namarn
kapret MMC noasonun pa3nwoobpazute Habop BOCAPOH3BORNMBIX
3BOHKOM MENTOANN M NCTKO MX 3AMEHATH, MMO[rOTOBHE QPYIYIO KapTy
MY UIMEHWNE COQEPKUMOR UMEIOEHCR C NOMOLLLI0 KOMALIOTEPA.

apra namatn MMC moxeT obmern-

8aTbCR WHGMOPMaLUWEN C YCTPOWGT-
BOM, K KOTOPOMY OHA NOOKITOYEHE, B ABYX
pexumMax. [epeslidi  HOCUT HA3BaAHWE
MultiMediaCard protocol, o4 Gonee cko-
POCTHOM, @ 8 NOML3Y BToparc (SPI proto-
col) CBMOETENLCTBYET TO, 4TO BCTPOEHHbIN
uHTepdenc SPl UMEIDT MHOrMe MKKpPo-
KOHTPOSMANEPLI, COEAMHUTE KapTy C CAHUM

ro faiira, kak nokasaHo Ha puc. 2. 4YTobb
NPOU3IBECTU TAKOW COMEH Hepes KOHTPOr-
nep uutepdenca SPl MMKPOKOHTPONNEpa,
pPaboTalWUi B peXUME Beayiluero (mas-
ter mode}, B BydepHEIn PErvcTp NPUEMe-
nepenartuvka SPDR HyxHO 3anucats 6aiT,
npeaHasHayYeHHbIN 4NR NEPECHIKU B Xap-
Ty, 2 NO 3aBEPLUEHUN ONEPALUM NPOYUTATL
8 TOM XE PErvcTpe NPWHATHIA N3 KapThl

onHuM HGantoM. Brok unadopmaumi 3a-
OAHHOW ANnvHE!, ecnmv OH TpebyeTtca, oHa
nepepaet ecnen 3a GakTom oTBeTA.

Kapta MMC, paBotasa B pexume SPI,
BOCNPWHUMAET Okono 20 komana, No3eo-
NAKLMX, BO-TNEPBLIX, NOAYYNTb NONHYIO UH-
<dopMaUno © TUNE K TEKYLEM COCTOAHWK
KapThl, BO-BTOPLIX, NPOU3BOAWTL 3anNUCE W
yTeHue uHpopMauun. Mol paccMOTRVM
TOMBLKO NETHPe KoMauge (Tabn. 3), koTo-
PEIX AOCTATOMHO, YTODLI NpOYnTaTh XpaHs-
wyrocs B MMC ungopmaupio. Crapuimit
paspag (D7) oreeta kapTe Ha MobyIo 13
3ATUX KOMAaHZ, BCErAa paseH Hyfio, eauKn-
Ubl B OpYrvx pa3pagax 03Ha4aioTt, 4To npm
npremMe 1 NCNONHEHUN KOMaHas OONYyLUe-
Hbl CReayLme QLUMBKN:

D0=1 — xapTa HaXOOMTCA B CrAWEM

PeXUME, npouUece uHULManu3auwm He
3aBEPLUEH;

D1=1 — onepauyuna cTUpaHns npepsaqa
00 €€ 3aBepLUErVs;

D2=1 — DnpuHATA HeaonycTUMas
KOMaHAaaA:

D3=1 — NPUHATLIA KOHTPONBHBIW KOR,
CRC7 He coBnan ¢ BbIMUGNEHHBIM;

D4=1 — owwnbka B KOMAHAE CTUPAHWVA;

D5=1 — ownbka appeca, 6nok nepe-

Tabnuua 1 SCLK Mo 0w e rwrertr_.
Kowr. | Lleny | _ Hashavenne DI ---{ o7 X6 X 05 X0 X103 XDz X D1 X100 )»--
1 cs Bribop kpucranna
2 DI Whchopmaumn (8 kapTy)
3 VSS | Obupin DO ---«D071)—06)—D5)—~DH—D3)~02)—D1)—00)—--
4 VDD  |Nuranwe +3.3B Puc. 2
5 SCLK | CuHxponnzauma
6 VsSS Oﬁuufﬁ Taﬁnuua 2
7 DO | Undopmaums (13 kapTyl) Homep Gavira (B nopAgke . . R
nepenayu)
1234567 9 123456738 Pazpnm,l D47 D46 D45—D40 D39—D8 D7—D1 Do
/DDUDDDD ﬁDDDDDDDU AnwvHa nons, 6ut 2 6 32 7 1
3HayeHue 01 (crapt) | Kop onepauvn | AprymenT CRC7 1 {cron)
| [
Tabmua 8 cecaer guantec-
KYIO FpaHuuy cek-
Komauna HercTawe ApryMeHT | TOpa;
CMDO Go Idle_State — nepeiiTn B xONGCTOM POXUM Her D6=1 — apry-
CMDI Send Op Cond — MHMLUMANM3VPOBAT b KAPTY Her MEHT KOMaHAk! BHE
CMD16 | Set Blocklen — ycranosmuTe paamep 6noxa Onwna Gnoxa | BONYCTUMBEIX Npe-
MMC sD Read Single_Block — npountars Bnok. Aapec AEN0B. .
CMD17 | paamep, kotoporo Gbin ykaaax KOMBHAOM Havana neeenaBaeMbM
Puc. 1 Set Blocklen (no ymonsanue 512 Gavir) Gnoxa KapTOU N0 KOManae

W3 HUX HE NPEeACTABNAET HUKAKWUX TPYOHO-
cred. B Tabn. 1 npuBeaeHo HaaHaYeHVE
KOHTAKTOB KapTbl MMC vMexHo npu pabo-
Te B pexunme SPL A ux pacnonoxesue no-
Ka3aHo Ha pmc. 1, Tam Xe naobpaxeHa
kapra namaTy SD (Secure Digitat), 8 pexm-
e SPI coemecTuman ¢ MMC. KoHTakTe! 8
1 9 kapTel SD B 3TOM peXvMe HE MCNONb-
3YIOTCA, WX HEOOXOAUMO COEOVHWUTE C
uensky nuranuws (VDD) wepes peancropsl
HOMUWHANOM OKCNo 4,7 kKOm.

Curtan CS viMeeT aKTMBHBIN HU3KWIA
ypoBeHb. WHTEpdenc SPI ynpaenaoLLero
KAQTON MUKPOKOHTPONNEpPa AonxeH 66T
HACTPOEH TakuM 00pa3om, 4ToGH akTMe-
HbIM Bbin HAPACTAIOWMIA Nepenan curHana
SCLK. B mMukpokorHtponnepax AVR ans
ITOro HYXHO 3aHecTu & perucTp SPCR kog,
0x50 (3pech ¥ fanee UMEHA PErMCTPOR U
3HA4YeHVss KOJOB OTHOCATCA K MUKDOKOHT-
ponnepam cemeincTea AVR}.

Npuem Balita 13 KapTel NPOUCXOLNT
OLHOBPEMEHHD € 3arpy3Koii B HEE APYro-

Gavt. UmMnynbcel cuHxpoHusauumn SCLK
BEAYWWIA OPMUPYET @BTOMATUHECKN.

B npocTeiiwem cnyyae obMeH uHGpOp-
Maumen npoucxoauT B GopMaTe “KoMaH-~
Ja MUKPOKOHTpONAEpa — OTBET KapTH'.
Komanna (rabn. 2) scerga CoCTONT M3
wecTn HaToe — 48 OBOMHMHLIX PAIPAZ0E,
nepenaBraemMblx B MOPRAOKE OT CTapLWIEro
{D47) k mnagueny (D).

O6MeH HAYMHAETCH G YCTAHOBKWM HW3-
Koro ypoBHa curHana CS. 3atem oTtnpas-
NAICT WecTe 63WTOB KOMaHan: WX Nooye-
peaxo 3anucwiBakwT B pervctp SPDR, He
3a6bBan Kaxabii Pa3 AOXUAATECH OKOH-
yanna nepegdavn npegsiaywero Ganta
{KOHTPONMPYS €ro NO COCTOSHUIC PA3psaa
SPIF B pervctpe SPSR). fanee cnepyet
NONYYUTL OTBET KApPThI., £Na 3TOrQ, MHOIO-
KParHo nepepaeas koabl OxFF, ananuan-
PYIOT NpuHaTeie GaiThl. TlepBelli U3 HUX,
othnaHbid oT OxFF, » ©yner oTBeToM Ha
nOAAHHYK KOManay. Ha sce paccmarpu-
saemMble Janee KoMaHae KapTa oTBevaeT

CMD17 uHpopmMa-
UMOHHBIN GnoK MoxeT BhITb AAUHOIR OT 4
A0 N+3 Bawr, roe N — 3Havuexue aprymeH-
Ta NOCASOHEN NPUHATON KAPTOU KOMaHAb!
CMD16 vnn 512, eCnm Takux KOMaHAa He
6uin0. Nepswiit Gait aroro 6noka — Bce-
roa OxFE, panee creayor N 6aitros wk-
dopmaLni, a 3a HUMK — ABa GaliTa KoHT-
ponbHoro koga CRC16. Ero npaennbHOCTE
MOXHO HE NPOBEPATbL, HO NPONUTATL —
obaaaTencHo, ECnm B kapTe NpousoLuen
cBolt, BMECTO MHPOPMAUMOHHOTC 6n10Ka
OHa nepeaaeT oavH Bait ¢ npuaHaKkamu
owurbku:

DO=1 — cHOI N0 HEWMIBECTHOMN NPUYNHE;

D1=1 — c60oi BHYTPEHHEro KOHTPON-
nepa;

D2=1 — npoueaypa KOpPPexKuMn QLum-
60K He CMOIa BOCCTAHOBWUTE NOBPEXAEH-
HYHO vHpOpMaUmnIo;

D3=1 — apryMeHT KOMaHAbl BHE JONYyC-
TUMBIX NPEAENOB;

B4=1 — kapTa aabnokvpoBaHa {Hanpu-
MER, 3aILMILEHE NARONEM).



3HavyeHns paspapos D5—D7 scerpa
HYNEBbIE.

Y1066 NOAroToBUTE KapTy K pabore,
HEOOXOANMO YEpes3 HECKOSbKO MUIVIUCE-
KYHQ NOCNE BKIIOHEHWA NUTAHWA 74 pa3a
nocnare et No witepdency SPI koa OxFF,
3aTeMm Bbiaepxartb_nayay 1 mc. Bee ato
BpemMA Ha BelBoae CS nonxeH BuITh ycTa-
HOBiEH BHICOKMIA YPOBEHDb. fenepk kapTa
rotoea k patore B pexume Multimedia-
Card protocol. [lna nepeeona ee B pexum
SPI Heobxoauma komanpa CMDO. Xots 8
3TOM PEXUME MNPOBEPKa KOHTPOSBHOrQ
KOOA MO YMONHARUIO OTKNIOYEHA, B KOMAH-
ne CMDO 3Havewne CRC7 pomkno GbiTe
YKa3aHo npasnabHO. MNOCKOoAbKY 3Ta KO-
MaHaa HEe MeeT MEHSRIWErocs B NPOLEC-
ce pabotel aprymMeHTa, Kaxab# Pas ewi-
uncnaTe ee CRCY7 3aHoBO HEe obn3arens-
HO: KOMaHAa Bceraa npegcraenser coboin
nocrnenosavensHocTe Hantoe 0x40, 0x0,
0x0, 0x0, Ox0, OxG5.

Hanee kapTy HeoGX0OMMO WHULWANK-
aupoeaTe. Jlns 3TOrO NOBTOPAIOT KOMAHAY
CMD1 (Ox41, 0x0, OxC, Ox0, Ox0, OxFF) oo
TEX NOP, NOKA €AVHUYHOE 3HAYEHWE pas-
psna DO 8 otBeTe KapThl HE CMEHWTCH
HyrnesuiM. Tenepe kapta roTora K pabote B
pexmme SPI 1 et MOXHO NOZABATDL Bpyrve
KOMaHgb. B nawem cnysae — CMD16
{0x50, XX, OxXX, 0xXX, OxXX, OxFF) »
CMD17 (Ox81, OxXXX, OxXXX, OxXX, OxXX,
0xFF). 3pece XX — 3HaYEHUA aprymMeHToOB
ITUX KOMaHA, a ux nocneasve GanThl
{OxFF} NOAMEHSIOT HEHYXHDIE B PEXUME
SP] KOHTPONBHLIE KOALL.

no, ato ¢painosan cuctema FAT16 — Takas
X, KaKk Ha MTMBKUX U XKECTKUX MarHUTHLIX
OUCKax, ee BapMaHTHl N3BECTHEI U NpUME-
HSAIOTCA CO BOEMEH CNEPALMOHHBIX CUCTEM
DOS g0 HaCTOAWEro BREMEHN.

DusnLeckre eanHNLB XPaHEHUR WH-
¢$opMaLUY Ha AMCKE N HA KAapTe — CeK-
TOph 06bemoM no 512 6anT. Oxv oGbegn-
HAKOTCA B 60Nee KPYIMHbLIe KNnacTeph!, Kax-
Obl U3 KOTOPbLIX COAEPXKUT LIESIOE YUCNO
cekTopoe, B camom nepeOM cekTope
OObMHO COAEPXMUTCA TaK Ha3biBaemas
rnasHan 3arpy3odHas 3anuce (Master
Boot Record, MBR}, cTpyxTypa KOTOpPO#
nokasara s Tabn. 4. Ee nepsebie 446 Hair-
TOB OTBEAEHB MHGOPMaUMK, TpeByoLEen-
€81 0N “xONnogroro” CTapTa KOMMbLINTEepa ¢
faHHorc Hocutens wHaopMauvi (aucka
vnu kapTel). ECny Takol cTapT HeBO3MO-
XEH, OHW OCTAIOTCA HyneebiMwv. B kowue
MBR Haxonstes onucanus (raén. 8) ot
OAHOIC A0 4eThipex NOrvNecKkux paszae-
JIOB, KOTOPLE MOryT BEITb OPraHWa0BaHb!
Ha N2HHOM HOCHUTENE, NPUHEM KaXAabllh —
€0 cBoel GannoBey CUCTEeMOR.

8 Tabn. 6 npueepeH NPUMEP ComepPXu-
MOro 3aeepluaierq ¢dparmenta MBR ¢
onNUCaHMeM TONBKO OOHOIo pasgena.
Uudpol, BoifieNeHHbIe KPACHBIM LIBETOM,
03HAYAT, YTC pa3gen umMmeer dopmat
FAT16, nauunaetca ¢ appeca 0x00000065x
x512 = OxCACO » MOXET copepxarte 40
0x00079F9B = 499614 cextopos (hpwn-
6An3UTENLHG 244 MGanT Mg opMaummn).

ObpaTnTe BHUMAHUE, NTO BCE MHO-
ro6anTHEIE 3HAYEHWA NAapaMeTPo8 34eCh 1

€ HYNEBOroc agpeca, 3aHUMAaa MECTO
orcyTereylowein MBR. HasHayeHve nonen
PER, npeactaenaiowmx ons HaC WHTEpeEC,
npuesegeto e vabn, 7. FAT — a10 Tabnvua
pacnonoxenuns dannos {File Allocation
Table}. [ee ee konuu aOCONKTHO CANHA-
KOBHI, HO OBLIYHO PaboTaT TONBKO C Nep-
Bon, ofpailanck KO BTOROW NWLb NPU
rnopo3peHnn, 4TO NepsBas NOBPEXAEHE.

Mpumep copepxumoro PBR nokasax e
Tabn. 8. Mo UMetowencss B HeM WHGOp-
MaLun HeoBXoAMMEO BbHMCNNTE TPW BAX-
HBIX aapeca.

Mepeuii U3 HUX — FAT_base, aapec
Hayana nepsBon kenun FAT. O paseH Ymcny
cekTopoe OT Hayana PBR no navana FAT,
YMHOXEHHOMY Ha “1cno GaUTOB B CEKTOpe,
NOC HAYANbHLIV 2OPEC pasaena:

FAT_base = 2x512+0xCa00=0xDA00.

Bropori — Root_base, agpec navana
KOPHEBOrO karanora dannoe. OH cneayet
3a apyms xonuamMmn FAT, kaxaoi na Koto-
pex OTBEOEHO Mo ABa CexTopa. 3T1oT
aapec Ha 2x2x512 Gonewe FAT_base u
pasen 0x4AAQ0.

Tpetun — Cluster_base, Hawano nep-
BOro MHGOPMaLMOHHOIO KNacTepa paage-
na. OH cnegyeT HenocpesCTBEHHO 3d KOop-
HEBbIM KATANOroM, Af1IHY KOTOPOTrQ MOXHO
onpenennTe, 3Han MakCUMRNLHOE 4nCno
3anvcer B HeM 1 gvHy 3anucu (32 Hanta
ana FAT16). MNocne HecnoXHbIX BHYVCHe-
HWA NONYy4aem

Cluster_base = Ox4CA00.

Tabnuua 4 Tabnuuya 6
Offset 8 1 2 3 4 5 6 7 B 9 A B C D E E|
CmeLieHue AnuKa 00000160 |DO OD 00 G0 OD OC OC 09 7E 91 DC BD 00 0O BO 03 | ........ {"bK.. b
OT Ha4ana ﬁal'ﬂ'. Conepxvmoe 000DD1CD |06 00 06 OF EO CF 65 00 00 €O 98 9F 07 00 DO 00 ane. ..>u.
cexTopa 00000100 [DO 00 00 GC 0D OC 00 00 ©C 00 OC 00 0O 00 00 00
0x0 246 0x00 UO0UDIED |DO DO OO DC 0D OO0 00 00 OC 0D A0 00 00 00 DO 00 | «eeeserunn....
OXIBE 6 Oricarve pasnera | 000001F0 |00 0D 00 OC G0 00 00 00 OC 00 00 00 00 OO 55 AA|.._........... ve
Ox1CE 16 Cnwcanve pasaena 2 Tabnuua 8
Ox1DE 16 Onwcenve paspena 3 Offser. | € i 2 3 a 5 & 7 8 9 A B C L[ _E F -
Ox1EE 16 Cnwcarue pasaena 4 GDOOCAGO |BE 3C 90 4D 53 44 4F 53 35 2E 30 DO C2 DB 08 CD |n<HMSDOSS.0.. ...
OX1FE 5 Curnatypa 0000CALD |02 00 02 00 DN FR F4 00 3¢ DD #p DO €O OO GO €O |..... wd. 7. 9 :
{Ox55,0xAA) 000OCAZC |98 SF 07 DU 00 00 2% €7 19 24 BO 4E 4F 20 4E 41 [>y....1..$°NO nf.J
0DOOCA3C 4D 45 20 20 20 20 46 41 54 31 36 20 20 20 33 €3 [ME  FAT16 _ 3it
Tabmaua 5 nanee 3anucansl B TaGnuya 9
namATW KapTel B
CmelueHue AnvHa APUHATOM 0019 CO- Cogepxanwe nons Pas:awlep.
©T Havana Sanr ! 3HauyeHune BMECTUMLIX € IBM Blﬂf
ONMCAHUS PC xomnbioTepos | /s g
0x4 1 Ty (PaANOBOH CMCTEMb (B, €Cni aT0 FAT16) | NOPSAKE: MNAALIUIA iacmglpeuue ;
ox8 4 HOMED HEHANLHOIG CEKTapa pasnena GanuT ymucna (komna) Pz: :Tb' 10
OXC 4 Yueno cexTopos B paigene (o1 1 a0 BCEerga HaxoguTca Bpempn Co3RaUUS 2
MEKCUMENBHOMO YKACTa CEKTOPOB HA KapTe) Nno MeHblUeMy af- [ata cosnanis 2
pecy, 4em CTap- | pHoymep avanbHoro knacrepa 2
Tabnwua 7 fAnuKa aina, bawy 4
CmelyeHme o1 AOnwvka, N Kopresoli kaTanor COCTOMT M3 3ann-
Hauana pasaena | Gawr HaueHue ce AnvHO Nno 32 6aiiTa, kaxaan Onnehi-
OxB 2 VN0 BaITOB B CORTOpe (512) BaeT OAMH Xparsiwwiica ¢ann n umeet
OxD 1 TCIG CEKTOpOB B KNacTepe (1—64) CTPYKTYDY, MOKA33HHYIO B Tabn. 8. lMpn
OxE 2 Yueno cexropos or Havana PBR po wavana FAT yoaneHum ¢daina ece ero cogepkuMoe
ox10 1 Yucrno konun FAT (2) (GaKTuieckm OCTaeTcs H9M3Mel-1thM,
ox11 2 MaKCHMaNLHOE YHCNO (DaAN0B B KOPHEBOM KaTanore (512) MWL NEPBHI CUMBON MMEeHn ¢aitna B
oxt5 1 Twn socuTenn (OXFB — weCTkva auc 'éi:?—“r?;gca%mggggzﬁaﬁﬂ%xe%ﬁo‘fggg
g:;;_.g i ;2:?: ::mpoa  OTBaeHHbX FAT CUCTEME MOBTOPHC MCMONL3OBATL AAHHYIO

Yrobb OpraHu3osBaTe B CAMOAENLHOM
MUKPCKOHTPONNEPHOM YCTPCICTBE HTEHNE
3aNMCaHHBIX Ha KapTe dannoe, Heobxoam-
MO pas3obpaTtbCh 8 OPraHv3oBaHHOW Ha
HEN KOMALIOTEPOM NPK HOPMATUROBAHUN
WHPOPMAUMOHHON CTRYKTYpe. Kak npasu-

wwuin. Hanpumep, yeTeipexfantHoe Jucno
OxD007SFIB suirnsguT kak 9B 9F 07 00.
Mo HasanbHOMY 2apecy pa3pena Haxo-
AWTCA erc 3arpysoyqHan 3anuce (Partition
Boot Record, PBR). Ecnu Ha kapTe Bcero
CAvH pa3gen, erc PBR MOXET HaumHaTLCR

KaTanOXHyO 3anUcb ¥ BCIO OTBEOEHHYIO
"ypaneHHoMy” painny namate. Noka Hoean
3aNUCh HE NPOM3BOAUAACK, dhalin MOXHO
BOCCTAHOBWTL, BEPHYB Ha CBOE MECTO
nepeyio OYKRY €ro iMeHn.

Kpome umenn daiina, ere arpubytos
(TONEKO YTEHWE, CKPBITHIA U T. M.}, 30eCh
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Tab6nuua 10 Mocne ypanenua ¢unbtpom RSC7
[ offser 0 1 2 3 4 5 6 7_8 9 A B C_C_E_F BLICOKOYACTOTHHX COCTARNAIOWUX 3Ta
UGDAAAUD 4D 4D 43 ZU 20 20 20 20 54 58 54 20 10 12 DD 72 | MM TXT ..3r UMMNYNbCHASA NOCNeA0BaTENbHOCTEL Npe-
00D4A410 |7D 3% 7D 39 0O Q0 83 72 7D 39 02 00 33 64 0D 00 | 1939, .£c19..3j.. BpaLLl,aeTCﬂBSByKOBOVI CHrdan, MQUWHOCTb
pDoD4saraZ0¢ (DD DD OD C£D D0 OC 00 DD CO OD OC OD 0D DG DO DO} .. ... ... ... KOTODOI’O NOBOANT OO Heoﬁxop.mmoro oNa
- - paboTh aKyCTMuECKo ronoekv BA1 ypos-
o B S i_Taﬁjl_"L" HR yeunutens DAT. [NogcTpoeyHbIn pesau-
Oftset U 1 2 3 4 5 6 7 E 9 A B & D B F cTopR R7 — PErYNATOP MPOMKOCTH.
0U0OTADD |EB FF FF FF U3 UU D4 U0 US UD 06 UC U7 U0 DB ODJWARA. ... - -0 Ha TpaH3MCTOpe VTI COﬁpaH CTa6MﬂM'
000GTAl0 |(FF FF DD DO DO CD OD GO 0O 0O DO DO QO CO DD 00| RA. .
gpooskzo (OC 00 €0 0O OO CD OD OO 0O DO 00 00 00 €0 €00 00| . oo v nnaaanns 2arop HanpAxeHus 3'3 B ANA NUTaHUA
MWKPOKOHTROANepa u kaptel MMC. Bmec-
+ + K 7,200D1 s
Qﬁ VT1 KT19726 BLIB. 7, R7 22'(0%;(B x
7| R 7| Ra RS 10k ™ i
7| 470 7|s,4x_ DD1 o=F — ||_-
OB ATmega8-16PU I
VD1 e 14 1 c12
el 2200.J.< . N BZX55C3V6 —{ RST |[MCU g(ﬁ[/)\@ > 1 ¢ C9 0,1 Mk 100 e
| “x16B C20.1 MK 4o pe3 17 3 1000 DA1_LM386N X168
- Il PBq HE— 4 X1 > 5 |
SB1"3gowor” | —13po7 PRs [19 3 MC o
R2 220( | 4 > RE 2
1 CoP X2 GAIN
HLY ATGOZEM ; ZQ1 16 My C6 0,1 MK Ve 48
o 330 | —— BP | |GND¥~
(e L L
s L¢3 C4 +L_C5220 mk x +| 10220 BA1
. 33 33 x16 B MK
Puc. 3 b~ K aee. B, 22 D01 T T® T T *16B

HaxoAWTCA HOMER NepBoro Knacrtepa,
3aHRTOro ainom, KATOPLM HE MOXET
ObITh MEHBLUE ABYX, MCCKONbKY HYNEBOW K
NepBbIN KNAcTepPbl HOCUTENA 3aHATH CRy-
xebHol nHGopMauurehi. BTopon knactep
HaNVHAETCA CPagy NOCNE KOPHEBOro KaTa-
NIOTA MEKCUMENBHOTO 00LemMa.

B 1a6n. 10 npuBeneH npumep cnuca-
Hus $arna MMC.TXT. Qann HaumhaeTcs
CO BTOPOIrC KNacTepa (pacnonoXeHHoro
no appecy Cluster_base). Anvna aToro
daiina 0xQ000B6A33 = 27187 Gait. 3a Ho-
MepamMu cnepyrowux knactepoe daiina
cneayet obpawartecs 8 FAT, COCTOALWYIO
W3 AYEEeK, HUCNO KOTOPLIX PaBHO HUCHY
KNACTEPUB Ha HoCcuTene. AYenky — wecT-
HaAUATUPA3PROHLIE, UMEHHO NO 3TOW
npUYuHe CucTema Haseana FAT16 (ecTe ee
RapuaHTel —~ FAT12 n FAT32).

Y1061 HANTM HOMEP CReAYIoWEro Kna-
cTtepa ¢airna, HeobxoAUMO NPOUUTATH
ayelky FAT, HOmMep kOTOopod coenanaeTt ¢
YK€ M3BECTHbIM HOMEROM NPEeablayLIero
knacrtepa. EChm coaepxuMoe auerku
nexut B npegenax Ox3—O0xFFEF, ato—
HOMEP CAenyroLLEro kKnacTepa, B COOTBET-
cTBYIOLLEN emy avenke Tabnuum Gyper
3anucaH HOMCP elle 0OHOrQ Knacrepa m
Tak ganee. O6paayeTcs vx Lenoyka, xpa-
HALLEA BCK WHGOPMALMK AanHoro ¢gan-
na. B sverike nocnepgHero kNacrepa ue-
MOYKK BMECTO HOMEDA CReAyuero 3anu-
caH kog 13 mHteppana OxFFF8—OxFFFF.

Ecnv ¢ainn €o3naH Ha MMCTOM AKUCKE
UK KapTe, LEMNOYKa NPUHAANEXALLUX eMY
xnactepos GbiBaeT, Kak Npasuno, Henpe-
p=BHOI. Hanpumep, nz Tabn. 11 cneayer,
4TO (ann, HaYMHBIWMIACS C KnacrTepa 2,
3aHUMEET NOGNEAOBATENLHO KAACTEPbI G
TPETLErD (10 BOCBMOW, KOTOPBIM 11 3aKaH-
YueaeTcR. OgHako nNpy HEOOAHOKPATHOM
yaaneHuu pannoB v 3anvcy Ha WX Mecta
HOBbLIX NOCAEQOBATENBHOCTL MOXET BbiTh
HAPYLEeHa, TaK Kak OnNepauvoHHas cucte-
M3 KOMNLIOTEPA UCNONBL3YET 0NN pa3Me-
LeHns HOBOM MHOOPMALMN NEpPBLIe Xe
BCTPEYEHHBIE CBOBDAHBIE KNACTEPH.

OBparute BHUMAHWE, YTO HYNEeEan W
nepean Aderky FAT, coOTeeTCTRytOLME
HUKOrAa HE WCNOAL3YEMbIM KhacTepam,

TAKXEe COAEPXaT KOAkl "NOCNeaHero kna-
crepa”. Kogamv OxXFFF7 nomewaior pe-
dexTHue knacTepel. flporpamma 3anucu
Gainos AONXKHA YMETh X OBXCaMTE.

Cxema npoCcTOre YCTpOWcTBa Ansg
BOCNPON3BEAEHVA 3AMUCAHHBIX Ha KapTy
MMC daiinos daopmara WAV noxazaHa
Ha puc. 3. B HEM BCEro ABE MMKPOCXe-
Mbl: MUKPOKOHTROANep ATmegal ¢ ycn-
avtens moulioctTy LM386N. Takoe yer-
POICTBO MOXHO WCNONG30BATL, HANPU-
MEP, B KQ4YECTBE KRANTUPHOIO 380HKA. B
NPOrpamMMHyi0 NAMATE MUKPOKOHTPON-
nepa HeobxO0AMMO IErpy3vTb KOOB ua
¢paitna mmce_sd_wav.hex, UMelowwercca B
npunoxeduy. Paspagbl KOHPUrypauvwm
BONXKHB! GEITE 32NPOr PAMMUPCBaHb! Che-
LYIOWIM obpasom: CKSELO=0,
CKSEL1=1, CKSEL2=1, CKSEL3=1,
CKOPT=1, SUTO=1, SUT1=0.

Mocne nopayy HanpPRXeHWsa NUTAHWA
MUKPOKOHTPONNER NPOM3BOANT UHULMSN-
3ALMIO CBOMX BHYTPEHHUX Y3NOB, NOCHE He-
ro NEPEXOAVT B "CnsLmin” pexum. MNMpu Ha-
XAty HA KHOMKY SB1 MWUKPOKOHTponnep
"NpoceInNaeTca”, © YeM CBUAETeNCTBYeT
BKIIOMEHME ceetommoga HL1, uhvumwanusa-
upveT kapty MMC, NOOKAIOUEHHYIO K pa3b-
emy X1, ¥ MweT Ha Hel ¢ain No MMeHu
muzonQ1.wav. Halaa HyxHoi dain, Muk-
POKCHTRONNEP BOCNPOM3BOAUT ero, Nnocne
yero CHoBa “saceinaer”, a ceetoamon HL1
racHeT. [py cneaywem Haxatuu Ha
kHonky SB1 Bce nosTroputcsa, Ho Bynert
socnpouseeneH dain muzond2.wav. M tak
Ao nocnepHero, necatoro <¢aina, nocne
KOTOPOro BHOBb NPO3BYNUT NEPELIA U LIMKA
10BTOPUTER.

Heobx0oumMylo CKOPOCTE BOCMPOU3Be-
neHus 3aaaet Tanmep TO MUKPoKoHTponne-
pa, no GOPMUPYEMBIM MM 32NPOCaM npe-
peiBaHua GaiTel nHpOPMaLMK, CHUTaHHBIe
13 MMC, noouyepenHO 3aHOCATCA B RErUCTD
OCR1AL Taiimepa T1 (3HaYeHue B peructpe
OCR1AH ponx+o GbiTk HyneBbM}. MuKpo-
KoHTponnep dopmupyert Ha Boixope OC1A
{BeiB8OAE 15) MMNYNBCH, ANMTENABHOCTL
KOTOPbIX NPONOPUMOHANbHA 3HAYEHUAM
3anocumblx B pervetp OCR1AL Gavitos, a
4acToTa chefosaHna pasHa 32 k.

TO TRAHIUCTOPHOIO MOXHO (M OaXEe HyX-
HO) APUMEHUTL WHTErpaneHblin crabunmn-
3aTep, HanpuMmep, Ha MUKpoCxeme
LD1086V33. HO K MOMEHTY N3roTORAEHWS
ycrTponctea Takoro crabunusatopa 8
HanMuUK He okalanock. CnegyeTr oTme-
TWTb, 9TO NPU HaNpsaXxerur NuTanus 3,3 B
7aKToRaA 4acToTa 16 Ml ANg MUKDOKOHT-
ponnepa ATmega8 CHMTAETCH CAUWKOM
BBICOKOW. TeM He MeHee COBpaHHOe MHOMA
YCTROWCTBO HOpManeHo paboTaet.

Toroes kapTy MMC ans pa6oTe B cnvican-
HOM YCTPOWCTBE, HYXHO C MOMOLLBIO KOM-
NBIOTEPA 3ANMMCATL Ha HEE JECATL 3BYKOBLIX
aiinos ¢opmara WAY {PCM, 16 kl'y, 8 paz-
PAACE, MOHO) € MMeraMu muzon1.wav —
muzon 10.way. Painb, HA3BaHHBIE VHAYE,
BOCAPOU3BOAUTLCA He ByayT.

B npocreiiuem cnywae ann 3toro Mox-
HC B80CNONB3OBATECH CTAaHOAPTHOW Npo-
rpammort Windows “3eykozanuce”. H1006b)
HaWTh ee, npoiiavTe no nytu “Myck—Mpo-
rpamMb - CTaHaapTHeie >PassneqeHns—
3ByKO3anuee”. BOnbLIME BOZMOXHOCTU
FA0T CNeLMannanpoBsaHHele nporpammel,
Hanpumep Sound Forge.

Nepen 3anucbio Gaiinop kapty Heob-
XOAMMO OThOPMATUPOBATL, CO30AB Ha Helt
cuctemy FAT16, OgHako Ha Kaprax He-
Bonbwore ofibema, Hanpumep 16 Moaiir,
Windows aBTOMaTW4eCKn CO3aeT CUCTeMY
FAT12, HenpuropHyto ANs paccMatpweae-
MOrO YCTROWCTBA. B Takwx Cryuasix MOXHO
3anyCcTUTe NporpaMmy popMaTnposaHus
U3 KOMAHOHOW CTPOKW, YKA34B B Hel paa-
mep knacTtepa 1024 HaiT. Ecnv kapTa onpe-
[EeneHa KOMMNBITEPOM Kak avck F, koMaHa-
HAA CTPOKa AonxHa ObiTb CneaytoLei:

format F: /A:1024

B peaynstaTe €€ BLINOAHEHUA Ha KapTe
GyneT co3aaHa cuctema FAT16.

Ov penaxumn. (IpOrpamMmMa MuKODOKOHT-
poAnNepa HaxoamTes Ha nawem FTP-cepeepe
no agpecy <fip://fp.radio.ru/pub/2009/
09/mmc_sd_wav.zip>.

Penakrop — A. fonrvd, rpaduika — A, domwsi



Ananuwsartop USB

H. XJTFOMnA, r. Kupos

Cerogrst APaKkTu4eCKy BCE nepudepuitHbie yCYponcTsa nogKmo-
YRIOT K XOMAbIOTEPY NOo nhteppesicy USB. NMoprei COM, LPT u» PS/2,
TPaguuUMONHO KCHONbIOBABIUNECH ANA 3TOH LESN, NOCTENeHHO
HCYE3AIOT U3 CTAH[aAPTHON KoHpurypayun xomnbiorepa. Hapsiay ©
fIPOCTOTOM HCITONL3OBAHNS AN KOHEYHOTO NONLIOBATENA, peann3a-

yna nporokona obmeHa no wuxe

USB [0BOMbHO CROXHa QAR Npo-

rpaMmMucTos 1 paspaborinkos nepundepuitHex yerponcrs. fipes-
AaraemMoe YCTOOWCTBO MO3BOAKET ROAYYaTh KOMUH CAYXEOHbIX u
MHEOOPMBLMOHHBIX NAKETOB, KOTOPbimMy 06MeHnBsaloTCs 1o wnve USE
KoMnsioTep u nepud epniinoe yCTpoicreo, YTo0 CEPLE3HO yNPoILaeT

ornaaxy nporpamm obMena.

wux obmeH uHpopMauuven No WUHe
, ODBIMHO UCNONLAYIOT Takue Npo-
rPAMMHBIE CPEacTBa, KaK, Hanpumep,
USB-Monitor [1]. Ognako otcneauTe 06-
MeH MHQOPMaLMEr MEXAY KOMMNBITEPOM
{XOCT-KOHTPONNEPOM) U YCTPOUCTBOM Ha
YDORHE Nepeaasaembix OnokoB nehopma-
uny, Ha3LIBAEMbIx NAKETAMKU, C UX NOMO-
LWBIO HEBO3MOXHO. [EeNn0 B TOM, 4TO KaX-
Akl NaKeT COePXUT MHOID CnykeGHGor
nHdopMaun (MAEHTURUKATOP nakeTa,
aapec, KOHTPONBEHAnA CYMMa K ap.), KOTO-
pas pofasnseTCr Ha annapatHoOM YPOBHE
B KoHTponnepax USB, kak xocta, Tak u
ycTpouctea. MporpammubiMu cpencTea-
MW MOXHO NPOCNEAUTE, 4TO NEpenaeTes,
HO HEeNb3A YBUAETL, Kak aTO aAenaeTcs. A
ona paspaboTurka YCTPOWCTEd WMEHHO
3TO MOXET ObiTh O4EHb BAXHO, 0COBEHHD
NpPKY NPOrPAMMHON peanm3aumu NPOTOKO-
na obmeHa Ha MWKPOKOHTpOANepax, He
MMEIOLMX annapaTHoro nopta USB.
CywecTBytOT, KOHEYHO, annapartHele
AHANMM3ATOPbI, KOTORLIE BKIONAKOT 8 LUMHY
USB mexay yCTpoNCTeOM U KOMIbICTEROM
4Ns Nepexeartd BCel NepenasaeMoni WH-

%ﬂﬂ aTNaakKu nporpamM™, WCNONL3YO-
S

Gopmauyri. OgHaKo CTOUMOCTE 3TUX YCT-
POVICTB NPOMBILLIIEHHOIQ® U3rOTOBNEHNA
O4EHb BHICOKA, ¥ Aaneko He kaxaan nabo-
paTopVa MOXET NO3BONUTL cefie MMeTs
Takylo 3k30TuKy. He roBopa yxe 0 paavo-
ABUTensax, AnA KOTOPLIX YCTPOWCTEBA NO-
A0OHOMD Poaa NPAKTUYECKU HEQOCTYNHBI.
Bocnoarute npoGen npuasaH npegsia-
raemoll aHanu3aTop. I3TOT NPOCTON U
JeweBbid Npubop NOAKMONAIT K LUVHE
USB napanneneHO OTNAXWUBAEMOMY YCT-
povcTay. K coxanenwio, GeicTpoaeicTene
MPUMEHEHHOMO B HEM MUKDOKOHTpONNEpa
cemeincTea AVR NoaBonseT cneaute ToM-
KO 38 HMIKOCKOPOCTHOU (low-speed) ne-
penaysen nudopmaum. OaHako aToT pe-
HUM AOBONBHO LUIMPOKO UCNONLIYETCA, Ha-
npYMep, B KNasnatype, MelWW, AXOUCTUKE.
Ero BO3IMOXHOCTEN AOCTATONHO U NPAKTK-
qeckn ana Moboro YCTPOMCTea, KOTOPOe
pa6oTaeT ¢ auptyancHeiM COM-nopTOomM
qepes npectpazosatens USB-COM.
Cxema adanusaTopa nokasaHa Ha
pmc. 1. Ero ocHOBa — MUKDPOKOHTROANER
ATmega8515 (DL 1}. C noMOoLUbIC pa3LemMOB
X811 XP1 aHannaatop "Bpe3aerca” B LUMHY
USB, nogxniovasce K HEN NApaNENHO, n

NEPEXBATLIBAET BCIO NEpefaBaemMytc No
UIvHe B NIKOOM HanpaeneHUN UHGOPMA-
wito. OHa BPEMEHHO XPaHUTCRA B CTaTuye-
CKO# MUKpoCcxeme namsm UMG1256 (DS 1),
a 3arem 4epes palwem XP3 otnpaenaerca
g aHansa 8 COM-nopt komnelotepa.
Takoe pelueHVe 0BYCROBNEHO TEM, YTO Tak-
TORAS 4aCTOTa WKHHE USB 8 HUAKOCKOPOCT-
HOM pexume pasra 1.5 My, a CkopocTs
patiotel COM-nopta (watepdenca RS-232)
00biMHO He npesbiaeT 115200 Bon. 3to
BbIHYXXN2ET HakannmeaTs MHGOPMAaUMIC B
Bydepe, a obpadaTteiBaTh €€ U NepeaasaTts
B KOMNLIOTEP — B May3ax mMexay nakera-
Mu. OGbvema BcTpoeHHoro O3Y mukpo-
KOHFpONNEepa 4NA 3TON0 HEAOCTATOYHO.
ComacoraHue yposHen CUrHanoB MUK-
poOKCHTpONNEpa 1 HTepdeiica RS232 Bbi-
MONHAKT ANEMEHTH) MuKpocxembl DD3. Xo-
TA YPOBHU CUMHANOE Ha pasteme XS3 Boe-
TAaKU OTNUNAKTCA OT CTAHOAPTHLIX, Npw
ONMHe CoeaUMHUTENEHOrO xabena He Bonee
HECKOMNbKMX METPOB NPONNEM He BO3HW-
kaer. lenc 8 TOM, HTO NPAKTUHECKW Y BCEX
MHTEPERCHLIX MUKDOCXEM, NPHUMEHAEMBIX
g COM-nopTax COBPEMEHHBIX KOMIMBIOTE-
POB, FPaHNLIA MEXIY NOrUYECKUMU HYNIEM U
€AVHULIEN NPOXOANT HA yposHe +(1...2) B.
Ceetoamon HL1 curHanuavpyeT o rotos-
HOCTW aHanwaartopa kK pabote, OH racHer
npu nepenonkerumn GyhepHon NamMsT.
YCTpPONCTBG CMOHTUROBAHO HA CAHO-
CTOPOHHEW NCYATHOM NAaTe, YepTex Npo-
BOAHWUKOB KOTOPOH ManBpaxeH Ha pUuc. 2,
a CXeMa pasMelleRust 3IEMEHTOR — Ha
purc. 3. Ana noakniouenns kabens, vpy-
Wero K OT1axnBaeMoOMy YCTPOWCTBY, Ha
rnare yCcTaHoBneH paswem XS1 —- rHe3ao
USB-AF. MapannenbHo €ro KoHTaktam
NpUNavRaIcT NPoeoaa kabens ¢ pasdb-
emom XP1 — sunkoin USB-AM, koTopyto
BCTaBnaOT B rHe3no USB komnbioTepa.
Takvm 0Bpa3om, aHanM3aTop OKa3bIRaeT-
€S NOAKNIOYEHHBIM NAPANAENEHO LUWMHE.
Kax BUAHO 13 cxembl, suibpak HecTaH-
AAPTHLIM NOPALOK COCANHEHUA aAPECHDbIX

XS1 USB-AF
o R133
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QPAANO

BXOAOB MUKPOCXEMEI NaMATU DS1 ¢ Bbixe-
AaMut MUKPOKOHTRONNBPA. 3TO HUKAK He
cka3uRaeTcs Ha paboTe NaMaTh, KO YApo-
LWAaeT NPOEKTUpOBaHVe nnark. Benb 6e3-

110

pPasnNUuHO, B KBKYI0 MMEHHO AYEMKY NaMa-
TV 3aNUCLIBAETCA MHGOPMAUMS, MaBHOE,
4TOBBI NPU 3aNKUCU U YTeHu Obpalienve
NPOUCX0OANNGO K OOHOW 1 TON XE AYerKe.
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Ceetoguog HL1 moxer Buite noBoro
THNA, MUKpocxemy 74HCS573 MOXHD 3a-
MeHuts Ha 74AC573, a 74HCI14 — na
74AC14, 74HC04, 74AC04. MyKpocxeMmel
namaTi UME1256 v M nogobBHsle nudop-
MALMOHHOM MKOCTEK 32 KEanT MOXHO
HaNTW Ha MaTEPKUHCKUX Nnarax ycrapes-
WX KOMNLOTEPOB. Mamatk Takoro obve-
ma 06biiHO ObiBaeT DOCTaTOYHO 018 OT-
CnexueaHuA Npouecca Hymepaumm moeto-
ro ycTpoicTea. OpHake Ha naare npeay-
cMOTpeHo MecTo, cbosnaseHHoe DS1',
ONA  YCTAHOBKM  MUKPOCXEMBI NAMATH
eMKOCTR0 128 KGanT B "LUMPOKOM” Kopny-
ce DIP32, wnanpvmep UT621024. Ee
agpeckule Bxoabl Al1S (Buieoa 31) n A1B
{EpiBOA 2) coeamHEHB! HA NnaTe COOTBET-
CTBEHHO C BLIXOAAMW MUKPOKOHTPOAREPA
PC7 (enieon 28) v PE2 (BniBon 31). OaHako
paspabotaHHas nporpamMma Ha padoty ©
MAMRATHIO TAKOro 0HLeMa He paccyrTaHa.

Koawel va npunaraeMoro kK ctatee ¢pai-
na an.hex aonx#e BeiTh 3anMcaHL B na-
MATE MNPOrpaMM MUKPOKCHTpoOAnepa, a
CaM OH CKOHDUrYpUpPOBaH B COOTBETCT-
suM c Tabn. 1. HanoMHio, O 03HavyaeT 3a-
NPOrpaMMmMpOBaRHBIA PA3PAL, KOHDUry-
pauun, a 1 — HesanporpaMMUPOsaHHbBIA.
TMporpamMmaTtop MOXHC NOAKAIYATL K
pasbemy XP2.

MNpucTynas k paboTte ¢ aHaNU3aTopPOM,
HEOOX0AUMO 33aNYCTUTh Ha KOMMBKTERE
Kakyi-nmbo TepMUHANbLHYI0 NPOrpaMmy,
eeibpate 8 Heid COM-nopT (Nnpu pabote
Yepes koHseprep USB-COM — empTyans-
HbI) U NOAKAKNUTE K PA3IBEMY 3TOrO
nopTta paswem XS3 aHanusaropa. MNapa-
METPH OBMEHA WHGOPMELMEN AO0NXHbI
6LITE YCTAHOBNEHBI TAKWMW: CKOPOCTH
115200 Bog, BOCEMb WH(BOPMALMOHHBIX
paspanoe 6e3 KOHTPONA YEeTHOCTU W OAVH
CTONOBK# pa3pag.

Tenepb HYXHO NCAKNINYUTL BUAKY XP1
ananusaropa k ceobogromy rHeany USB
KOMNbIOTERA. MOCKONBKY aHANM3ATOP HU-
KaK cebsl HE NPONBNSET, OnepaunoHHan
cUCTEMA KOMMbLIOTEPa He obHapyxuT
3Toro noarnyeHusa. OOHaKo B OKHe Tep-
MUHANLHOW MNPOrpaMmMbl NORBUTCA COOG-
WEHWE O rOTOBHOCTU K paboTe, nepenaH-
HOE aHaANW3ATOPOM, a Ha €ro NNarte BKN-
untea ceetogmon HLT.

Mogknoqzaem Kk rHeany XS1 aHannsaro-
pa kabenb OTN2XVBAeMOro YCTROMCTEE.
Kak Tonpko erc obHapyxuT crnepauyoHHas
CUCTEMA KOMNBIOTERA, HAYHETCA npoue-
oypa Hymepauuwn. B 0kHO TEpMMHANBHOM
nporpaMmbl ByaeT BRIBOAMTBCA BCE, HTO
npovcxoaut Ha wuxe USB. Cpeacreamwm
TEPMUHANBHON NPOrPaMMbl - 3TY  UH-
HOopMaLMD MOXHO 3anvcaTk B (ainn gns
nocneayiouero asanmaa. Muorne Heo6-
XOOUMBIE DN aHaNn3a CBEAEHUA O LLUHE
USB Ha pyCCKOM A3LIKE MOXHO HATK B [2].

Kak 0BBIMHO BRIMAAUT HA4YAN0 NPOUEC-
ca Hymepauun USB-yCcTpoicTea, rokasa-
HO 8 Tabn. 2. Kaxgas cTpoka 3necb —
nakeT, NepeaAaHHLiA No wuHe. B Havane
CTPOKW YKA3ILIBAETCH AAPEC, N0 KOTOPOMY
oHa Gena 3anvcaHa B Bygepe. OH no3eo-
nset yGeanTecs, 4To ananusatop paborta-
er HOpManeHo, 6e3 Nnponyckoe nHpopMa-
LMK, a TAKXKE CRYXWT CBOeOGPa3HbIM no-
PALKOBbIM HOMEROM CTPOKMW, 41O 0bnerda-
€T socnpusTwe. locne gBoeTouna cne-
avioT 6aiTel nHdopmaumn. K cokanenumio,
aHanu3aTcp He MOXET OnNpesenvuTe Ha-
NpaeneHne nepegayn, HO Ero MOXEeT y3-
HaTh KOCBEHWHO MO NPeabicTopuM W no



Tabnuya 1 Tabnuua 2
000D: 20 Q
Pasprp_| Coct. | Pasprn | COCT. |  0010° (3 40 06 00 01 00 00 40 00 b 54
88515C 1 BCOTRST 1 0020: 02
WOTON 1 BCDEN 0 8328 562 00 10
SPIEN 0 BODLEVEL 1 :
CKOPT 0 SUT[1:0] 1 ggégf §9 00 10
EESAVE 1 CKSEL[3:0] | 1111 0 &5 00 10
BOOTSZD .'U] 11 0080: 5A
upeHTngvkaropy nakera. CoOCTBEHHO %ﬁg ‘552 00 10
naertugukarop (PID) — yeTsipe Mnagwnx 00B0: 69 00 10
paspana Neproro Gavta naketa (CTPoku). 00C0: SA
Ero ueThipe CTAPLUMX pas3pafa — vHBep- 0000 69 00 10
CUA MnaaLLMX. OHM criyxaT 4151 KOHTRONS, gggg: é; 00 10
fioban axneHocTs Ha Wwike USE sce- 0100: 48 12 01 10 C1 00 00 00 08 11 77
rAa HAYUHAETCA MO YHVUMATHBE KOMIbIO- 0110: 02
TEpa (XOCT-KOHTpONnepa). Ycrponciso 0120: 69 00 10
MOXET TOALKC OTBENaTb, HUKOr4a He 01303 3 ¢0 16 DC 05 01 00 01 02 94 94
HA“MHAN NEPEAYY CAMOCTONTENLHO. g{;g gg ——
MepBbId GaWT HAaYanbHCI CTPOKM B 0160: SA
Tabn. 2 paeeH 2DH. 310 kOMNLIOTEP Nepe- 0170: 69 00 10
fan naket "SETUP", B cneaytowmx Ganrax 0180: 5A
COREpXaTcs agpec yCTPOWCTBA, MOMER 0150: 69 €0 10
KOHEYHOW TONKM, ANA xoTopo#n bGyger gji’a‘g: gg 00 10
nepegasaTees MHpOpMaumna B Creayio- 01C0+ 48 00 01 3F 8F
WeM NakeTe, a TakKe KOHTPONLHLIA Kog 0100; D2
CRC5. 3arem KOMNBOTEP NEpeaaeT naker 01E0: E1 00 10
¢ wpeHTudMkaTopoM OC3H ("DATAQ"). B OLF0: 48 00 00
3TOM NAKETE UMEIDTCA BOCEMb GailToB 252& 02
vuHgopMaum U OByX6aliTHBIA KOHTPOSML-
Holit kog CAC16. B aaHKoM Criyuae NAKET  HAKOHEL, HE NOCLNaeT emy repebie

npencraenaer COboOW CTaHOAPTHLIN 3a-
MPOC AECKPUNTOPA YCTPOUCTRA.

B cnepyionlei cTpoke yeTporcTBO non-
TBEPXOAET NPUEM 32aNpoca MakeTom w3
opHoro Banta 0D2H — "ACK”. Tenepk kom-
nuioTep X4eT oreera NMo CywecTsy”,
nocwinas 3anpoc “IN* {ctpoka 0030). Ho
YCTPOICTBY HA NOAroTOBKY OTBETA TREDY-
ETCH BPEMS, NMO3TOMY OHO He NOATREPXAA-
er npuem, oTeeyas HanToM SAH — "NAK”
{ctpoka 0040). Komnewotep nosropseT

3anpock), noka B ctpoke 0100 yeTpoiicTeo,

BOCEMb OAWTOBR CBOErQ AECKPUNTOpA.
Komnbiorep noaTeepxXaaeT npuwem nake-
ToM "TACK™ 1 NpoCUT NPOACIXUTE IEpEaa-
4y ageckpuntopa. Benb hnvHa peckpun-
Topa 18 HGainToe, a B OAHOM NAKETE MOXET
6biTe nepenanHo He HOAbLLE BOCHMU, AO3-
TOMY nepeaaya BegeTcs Hactamu. B orpo-
kax 0130 u 01C0 ycTponcTee nepegaer
ocTanbHbie BailTel CBOErc ASCKPUATORA.
KoMneroTep NoaTEERXKAAET NPUEM, 3aTEM
nocsinaet naket "OUT” (cTpoka 01E0) 3a
KOTOPLIM cnenyET Tax HaswiBaemuin "NULL

data packet". YCTpOUCTBO noaTBERXOAET
ero npuem ctpokow 0200. Ha 3Tom nepeas
da3za HyMEpAILWMKN 3AKOHYEeHE, KOMAbIOTER
NOAYY¥N MUHUMYM HeOBXOoaMMON MHPOpP-
MaLmm 06 yeTponcTee.

Flo 3anonHEHUM NaMATU aHanM3aTopa
3annch NPEKPALLAETCH, 0 YEM OH CMIHANW-
3upyeT BUKNIOHEHVEM CBETOANOoaa. $Tobb)
BO306HOBUTL 3anNUCk C CAMOra HaLYana
bydepa, pgocTatoyHo Haxate “Enter” wa
KJ2BUATYPE KOMNLIOTERA.

KoHeuHo, MOXHO Obino Gbl OpraHnao-
BATE B NAMATW @HANUIATOPE KOSbLIEBOM
bydep, 1o nNpn HebBNaronNPUATHBIX YCRO-
BMAX HE WCKMIOYEHO €ro NepenonHenve.
Kpome TOro, ynpasfieHue ykalatensamm
3ANUCKU ¥ YTEHUA B KONbLIEBOM Oydepe
TpebByeT 3atpar BpeEMEeHW, a PEecypcol
MUKPOKOHTPOANEPA 1 TaK UCNONBIORAHL!
NOYTU NONHOCTHIO HA NPOrPaMMHOE AEK0-
aupoeaHve naketos USB.

06ner4uTte MHTEPRPETALMIO 3aNUcaH-
HOW vH$popmMauvmn morma Gkl chneumansHan
KOMNBIOTEpHAR NporpaMma. Mpurnawao
3AUHTEPECOBAHHBIX  PaanonibuTenen,
MMEUMX HeoBxoanMEle 3HaHWA, ONbIT,
BPEMA U KeNaHue, B3ATHCS 3& ee CO3AaHne.

JIATEPATYPA

1. USB-Monitor. — <http://mawww.hhdsoftware.
com/Download/usb-monitor.exe>.

2. Arypos NN. MNpaktvka nporpamMmMuposa-
Hua USB. — C.-N6.: BXB-Metepbypr, 2006.

Or pegaxysmn. (IpOrPAMM3 MUKDOXOHT-
PONNEPa AHBMIZETOPNA N DadnT Ero NENaTHOR
nnarsi 8 gropmare Sprint Layout 5.0 umerorcs
Ha Hawem FTP-cepsepe no agpecy <ftp://
fip.radio.ru/pub/2008/09/11SB-analizer.

zip>.

Peraxiop — A. loarwss, rpagmks — A. Jonrn

YoobGHaa Mmukpoapenb

C. CAIJIAEB, r. Mocksa

© CBEPNEHNEM OTBEPCTUIA B NE4aTHLIX

nnarax CTankMeaeTCn Kaxabii paguo-
nobutens. ANA aToro 06uMHO NPUMEHSIOT
MUKPOAPENb U3 3NEKTPOABUratens no-
CTORHHOIC TOKA W NarpoHa € UaHroBbiM
FKUMOM, KOTOPHIE B GONBILOM aCCopTU-
MEHTE UMEICTCH B Npoaaxe. Takue npenu
OCHALLEHB!, B AyYlIEM CAY4ae, KHOMKOIA
BKIIOHEHUA U NPOCTEWLIMM ONoKoM nuTa-
HuR. M1 NONb3y0TCA ABYMA cnocobamu:
nepeblit — CBEPAO MNOCTORAKRHO BpawaeT-
Cs1, B NPOMEXYTKAX MEXAY CBEPNIEHUsIMN
apent He BLIKNKYaoT; BTCPOA — Npo-
CBEPAMB OAHO OTBEPCTUE, APENb BLIKNIO-
HaloT, YCTBHABNWBAICT OCTAHOBUBWIEECH
CBEpno B UeHTP apyroro Gyaywero or-
BEPCTUR, 3ATEM HAXMMAIOT HA KHONKY
BKIOYEHWS,

B nepeom cny4ae spauwlalicluMMCHa C
GONbLWOK CKOPOCTLIO CBEPNOM TPYARO
nonacte B UeHTp Syayuwiero oTBEpCTHS,
Aaxe eCNn OHO HaZMEeYeHO KEPHEeHWEeM.
Mpy NPOAONKUTENLHOW HenpepuiBHOK
paboTe ABuraTenb CUJIbHO HArPeBAeTCH.
Bo ropom cnyqae yBeIMYMBAETCA BpeMs,
3arpaymeaemoe Ha paboty {npuxoauTcs
XAATe NONHOW QCTAHOBKMW, a 3aTeM pasro-
Ha CBepna}, BeICTPO Pacxonyercs pecypc

KHOMKW, OHA CTAHOBUTCR HEHANEXHOW,
ycunue, NpuknagblBaeMoe K Apenu npu
HAKATMU HA KHOMKY, YacTO OKa3bIBAETCA
AOCTaTOMHBIM, 4TOBB CMECTUTL CBEPAQ B
CTOPOHY OT "Lenun”.

Mpepnaraemelid yaen ynpaBneHVs OBu-
Fratenem MUKPOAPENU B 3HA4YUTENbHON
Mepe OCBOBOXAAeT €€ OT OMUCAHHLIX
HegotTaTkoB. Erg koHCTpYKUMA npocTa,
HE COAEPXUT AeduunTHEIX OeTanein m
OOCTYNHA ONR NOBTOPEHWA OaXEe Hauu-
HAOLWMM pagmontobuTenem.

B »cxogHoM COCTOSIHUMKM NOCAE NOAZYKN
HaNPSKEHWA NWTAHUA CBEp0 BpawaeTcs

Ri*88
—

C HU3KOU YacToTol npumepHo 100 mur™'.

Ha Taknx o6oporax gsuratens NpakTuye-
CKW HE HarpesaeTca Npu ANUTenbHOoW
patoTe, B 10 Xe BPeMA He npencraenaet
TPYOAHOCTU NONACTb CBEPNOM TOYHO B
LEHTP OTBERCTUA, HAMEHEHHOTO Ha nnaTe
(a NPy HEKOTOPOM OREITE — HA Hakne-
E£HHOM HA Hee HYepTexe).

Mpw Haxwme Ha CBEPNO Apentb BLiCTPo
YBENUHMBAET 4YACTOTY BPALEHUs A0
HOMWUHANBLHOWM, HAYUHAETCA CBEPNEHWE.
Mo ero 3aseplwerun, Koraa conpoTwene-
HUE MaTepuvana NNaTthl BPaLLEHUO cBepna
pe3ke nagaer, obopoTH ABTOMATUHECKM
YMEHLLUAIOTCA A0 "XONOCTbIX™.

Cxema yana ynpaeneHvs noKasaHa Ha
puc. 1. OH cogepxuT BEINPAMUATENL HE
avogax VD1—VD4 ¢o crnaxuvBeaiowmmu
kohgeHcaropamu C1 u C3 v aea kaHana
yNpaBneHus AnexTRORBUFATENEM Apenn

=N
VT1 KT208N

vD1-vDa
1N4001

c2
1MKx25B
I

+I1

~24 B

R2
330

N

VD5 1N4001

Bt

l/l

L 7Gx 2 470 o x
x50B T x 50 B

II"

-~

M1
ANM-30 H1-05

Puc. 1

N
©

JONVVYd S

g1-88-200 w1 AdOIAALIOHON-OILFALUSOIOUTYd

n:-oIpeIgHNSuUo? IMooduog
NA"0IpEIH||EW (B3LELD Wandy

600Z ‘6 N OU'vd



&
o

ren.co7.55-15 PAJOMIOBUTENBCKAS TEXHONOMUS @ PAATIOY

Mpuem craresi: mall@radio.ru
Bonpoace: consult@radio.ru

PAONO N¢ 9, 2009

M1. MepBbii KaHAN BLINOAHEH HA WHTEr-
panbHoM CcTabunuaarTope HanpsxeHus
DA1, BTopon — Ha rpanaucTopax VT1,
VT2,

HaaHauenve nepeoro kaHana — nog-
AEPXMBATL Ha gaswratene M1, paGorao-
wem 0e3 Harpyskn, HanpaXxerue OKono
2,5 B. Tok geurarensa npoTekaer Hepes
aarvumk Toka — peanctop R1. Nagenna Ha-
NPAXEeHUN Ha 3TOM PE3UCTOPE B OTCYTCT-
BUE MEXaHWYBCKOM HArpy3KW ABWIATENs
HEAOCTATOMHO ANA OTKPbIBAHWA TpaHaWc-
Topa VT1.

Yam OBWraTeNb K BLIXOOY BLINPAMUTENS.
PazpenutensHuil awog VDB oTkniovaeT ot
asvraTens seixop, ctabunuaartopa Hanps-
XKEeHURA.

Ans orpaHuyeHa NageHus Hanpsxe-
HUS HA AATHMKE TOKA NapannefisHo emy
BKNKQUEH B NESMOM HanpaeneHuy auvon
VDS, Konpewcatop C3 HeoOxoavM gns
HEOONBLLON 33AEPKKM BOIBPATE B PEXNM
XONOCTOMO X0Aa MO OKOHYaHWW CBEpne-
Hug. MexaHn4eckan Harpyzka Ha CBEpIo,
HeoOxoavMan ANnA NEPEKNONEHNS Pexu-
MOB, 3aBUCKUT OT HOMUHANA pe3ucTopa R1.
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C yBennyesHmem Harpy3ku {Ha4anom
CBEprenusiy ToK asurarens pacrer. Kak
TONLKO HanpsxeHue ta pesvcTope R1
pocturaet npuénmnautensHo 0,6 B, Tpad-
a3ucTop VT1 otkpbiBaercs. Bmecte ¢ HAM
OTKPbIBAETCA W TPaH3ucTop VT2, nogknio-

YCcTponcTED ¢0oOpaHo Ha neyvatHon
nnarte, maobpaxeHHon Ha pue. 2. Ero
MOXHO NUTATE OT MCTOMHMKA Kak nepe-
MEHHOrO, TAK M MNOCTOSHHOro ToKa. B
noCnegHeM Cfiyvae nNpu rapaHTyUpoBaH-
HO# NPABWNbHOW NONAPHOCTI NUTAKLLEro

HaNPAXEHNA OT BLINPAMMTENEHOIO MOCTE
VD1—VD4 MOXHO OTKA3ATECS.

Crabunuszatopy DA v TpaHamcTopy VT2
Tpebyetcy Tenncoteon. Ecnu on ofwwmin
Ana aeyx npvbopoB, 0A¥H U3 HUX unu oba
HEOBX0ANMO YCTaHaBNMBATL YEPE3 TENNO-
NROBOASLNE NIVNALWOHHBIE NPOKIEOKW.

B KOHCTPYKUMWN MOXHO APUMEHUTL
NPaKTUyecky NIBbIE TPAaH3UCTOPb) COOT-
BETCTBYIOLUEN CTRYKTYOB C AOMNYCTUMBIM
HANPAKEHUEM KONNEKTOP—3MUTTED HEe
MeHee 35 B M C MakCuMankHeiM FOKOM
konnektopa He mexee 100 mA (ans VT1).
MakcumaneHeiin TOK KonnekTopa TpaHsv-
ctopa VT2, erc MOWHOCTL, a Takxe nps-
MO TOK AnoaoB VD 1—VD5S aonxHel BeiTb
HE MEHEE MaKCUMaNBHOrO ToKa NpuMe-
HASMOro A8UrdTtensd.

Mpn HeOOXOAVMOCTH HANPAXEHUE HA
asuratene He3 HArpPys3Kkn MOXHO #w3me-
HWTE, noabupan peauctop R3. Ero conpo-
TUBNEHNE MOXHO PaccsuTaTh, MCXOAR K3
paBeHCTBa

/., R3)
U=1251+ —J +00001-R3  Uypg.
" R5
rae U — tpebyemoe HanpaxeHnwe Ha ABW-
ratene, B; Uys — NapcHmne HanpaxeHus
Ha auoage VD6.
ConpoTtmnenerive peavctopa R1 MOXHO

paccuntarth no dopmyne
061
R1= %
2

roe l,, — TOK XGROCTOro xona NPUMEHAe-
MOro gsuratens, A. OkOHYaTensHo pesn-
ctopel R1 1 R3, a npu HecHxoamMmocTt K
KorngeHcaTop C2, nogbupalor no peayns-
Ta7aM NPOBHOrO CBEPABHWS.

Penarktop — A, Honrwh, ipadwxa — A. foniwi

dazoykazartenb
A. MWERKMLBIH, r. EpujeBo ApxaHrensckoii 061.

:)Tm npubop npegHazHaYeH ana onpe-
Aeneqmna Nopagka Yepenosanua ¢as
B8 TpexdasHblx CEeTAX HaNPAXEeHUemM
380 8. OH NOCTPOBH HA MUKPOKOHTROANE -
pe ATtiny15L CO BCTPOEHHEIM HeTePexXKa-
HaneHbim ALIMN. Cxema dasoykaszarens
n3cHpaxeHa Ha pucyuke. Moct vz ano-
aoB VD1—VD6 BompaMnseT NePeMeHHoe
TpexdazHoe HanpsxeHwe., Ha peaucTto-
pax R1—R6 ebiNONHeHE! AENUTENW HaMNPA-
KEHMA, MNOHWXALWVE BbINPAMAEHHOE
NyNbCUPYIOLLIEE HANPAXEeHUE N0 YPOBHA,
HEOOXOAUMOT0 ANA HOPMANBHON PABOTH
AUN mukpokoHTponnepa. PeaucTopw
R7—R9, ctabunutpoH VD7 1 KOROEHCa-
Top C1 06pasyloT UCTONHUK NUTAHUR MUK~
POKOHTRONNepa v ceetoanoqos HL4, HLS.
Brsioverne nepeBoro v3 Hux cengetens-
cTeyeT 06 "06paTHOM” Nepaake yepeno-
saHun a3, a BKKOYEHWE BTOPOro — O
“npamom”. Ceetogunoasl HL1—HL3 curva-
AW3NPYIOT O HanU4un as3Hbix Hanpsxe-
Hutt. NMnasxwe sctaekm FU1—FUS nepero-
Q20T B 88APUMHBIX CUTYALINGX, HANPUMEP,
npw NPOBOAX BEINPAMUTENLHEIX ANONOB.
MNMporpamMma MUKROKOHTRONNEPA, NPEX-
Ae Bcero, NPOBEPAET Hanuyue npessiwa-
IOWLEro 33AaHHbIA NOPOr HanpshxeHus da-
3u A Ha Bxoae PB4 mukpokoHTponnepa.
O6GHapyXMB ero, NporpaMmMa XaeT npe-
BhILEHKMA Nopora HanpsxeHnem ¢azs B

Ha exofae PB3 wnm ¢graaw C Ha Bxoae PBS.
Ecnn nepebiM €ro NpesLiCUN0 Hanpaxe-
Huve dasel B, Ta nocne ¢gpukcaumm Npesb-
weHur n hason C nogaeTcs KOMaHOa Ha
BKNloNeHne ceeToanoaa HLS v Beiknove-
Hue ceetogmona HLA. AHanorv4HO, ecnm

paetca. Ans 3awmTel 0T CGoeB B MUKDO-
KOHTPONNEPE AKTUBUPOBAH CTOPOXEBOM
Tanmep.

Koge!, kOTOpbie HEOBXOOUMO 2arpy-
31Tk B APOrPAaMMHYIO NaMATh MUKPOKOHT-
ponnepa, npveeneHs B Tabnuue. Cne-
LyeT TaKkxe 3anporpamMmMupoBarb KOHOU-
TYPAUMOHHBIE ANEWKU MUKPOKOHTpOMNE-
pa CKSELD, CKSEL1, BODLEVEL (ycTa-
HOBWTH B HUX HyNeBele 3Ha4YeHns) v ocTa-
BUTE HE3AMNPOrPaMMUPOBAHHBIMU RYEVKN
RSTDISBL, SPIEN, BODEN.

FL1 HLA R7
01A VD4 {,\/? I
A — £ @J/ —{ U}
FU2 HS 7, R8
D1A VD5 f\/ 43¢
B p st ;h/d[ % = 1] H
FU3 R9
0,1A VDB "’}3\&' 3k
c—E B o —oi
R DD1
gz vensvos (|GG s
3peajmeulPeo
Appal  |PB1
C1 100 Mk x 16 B K] b
HL1-HL3 AN3076M -9 oc 8 _
HL4 AM307BM
/| R2 |/| R4 |/| RE _L
HL5 AJI307TM Y ’ 7 (GND VD7 *
VD1-VD6 FR157 [i] ol Q 24 "Bj 24 kc1a7a ¢!

NEPBEIM NPEBEICMAC MOPOr HanpsXeHne
¢asbl C, 10 nocne GUKCauMn npesBbie-
tma 1 dazon B nogaeTtca kOMaHpa Ha
srnoveHve ceetoanoaa HLA n Baiknoye-
Hue ceeToameAa HLS. 3atem yvkn noero-

Avioael FR157 MOXHO 3aMBHUTb APY-
[WMA BRINPAMUTENbHLIMU, BbIAEIXWBAKD-
WUMKY 0BPATHOE HANPAXEHWE HE MEHEe
800 B BMecTC 0TEY4ECTBEHHBIX CBETOANO-
fos cepyv ANI307 noaonayT aHANOr MY HbIE
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UMNOPTHEE. HOMUHAaNL! peauctopos R7—
R9 MOryT HaxoauTeCH B UHTEpBane ot 33
20 43 KOM, HO ACRXHbI BblThE OAUHAKOBL-
MU. YUUTIBEA, 4TO 3TY Pe3UCTOpRbl pabo-
TaloT C NEPErpy3Kon MO MOWMHKOCTU A CUNb-
HO HArpeBaKOTCH, HE PEKOMEHAYETCA Aep-
XaTb PazouHIMKATOR NOJIKNKHEHREIM K
cetn Bonee muHyTel. C HEKOTOPOK nepe-
rpy3koit pabotatr v ceeroavoael HL1—
HL3. XOT% B M3rOTOBNEHHOM YCTPOWNCTEE
CNy4a€B BLIXOAA 3TWUX CBCTOOWOOOB 13

CTPOA HE HLIN0, PEKOMEHNYETCH BCE XE
3ALUYHTWPOBRATL KaX bl N3 HWX pe3IUCTo-
pom conpoTtueneHuem 200 Om.

1
T

OT penaxuwn. Vicxoaruwil TeXCT ¢ 3arpy-
BOHIC KO PO DAMME! MUKDOKOH TDORIIE -
| pa Gha30yKkazarens umMerTes Ha Havem FTP-
cepeepe no agpecy <fp://ftp.radio.ru/pub/
| 2009/09/phind.zip>.

" Penaxrop — A. donru, rpaguixa — A. Lonrwir

UCTOYHUKMN ABYNONAPHOro

o6pa3u1oBOro HanNpsaAXeHus
1. MALUKUHOB, r. Yeproronosxa Mockosckoii 061,

I/l CTOYHUKW 0BPa3L0BOrc HaNpPaXeHus,
A Kak Npaemno, CTpoAT NO nNapameTpu-
YEeCKOMY MpUHLMNY HA OCHOBE cTabunu-
3ATOPOB HANPAXEHUA U TOKa, TakWX Kak
MPEeLV3NOHHBIE CTaBMNMTPOHRK, NONEBbIe
TPAHAUCTOPH K Ap. Ans ogecneueumn
TEMNEPATYPHON ¥ BPREMEHHON cTabunb-

CBAI3bIO YEPEd ONEePALMOHHBIA YCURUTENL
DA2. MepemenHbii peanctopom RE yota-
HaBAMBaIDT TpelbyemMoe 3HaAYeHVEe BHIXOA-
HOrC NKCOBOrG OTHOCUTENBHO oBwero
NPOBOOE HanpsxeHws. Ons toro 4robul
MMHYCOBOE BBHIXOAHOE hanpaxenue Ouino
paBsHO NNIOCOECMY {No abconoTHOMY 3Ha-

YEHWID) NHBERTURYIO-

Bpixod WA NOBTOPUTENL Ha

VD1 28 2 = -10,24 8 QY DAl ponxeH nmets
KC191@ KP14 05 ,!]26 08 k03 PpuurenTt nepe-
Barxod [ayu, CTPOro pasHbIv

5!?1 R3 2 P 3N - eavHvue. 3Toro [o-
12K 120 RE 5| WVDZ +10,24 8 Gusalotcs nepemen-
470 /] A HBIM peancTopom R2.

R7 _|__ e | [ 0du Mockonbky onepa-

k2 20% UWOHHBIE YCUNUTENW
470 2[5 : vz KA102A. 15 8 DA1, DA2 nutawoTcn
roPy ™ OBYNONAPHBIM HANPSA-

3 ,_UZBM KP1%Q9A668 KEHVEM, B MOMEHT

J_ Ik -—_158 BK/IOHEHUS]  YCTPOii-
ctBa  CrabunutpoH

Puc. 1 VD1 MOXET OKa3aTECA
BKJIKDYEHHBIM B NpA-

MOM — OMCAHOM —

vDt KﬂIOZA. Boixod HANPAaBACHWAU, U TOr-

987t 5 Ba NONAPHOCTL Bel-

DAz ’ XOOHOrO HarpRXEHUR

KP14054608 nney WCTONHWKZ NOo-

£+Dm 5 oot gb:gx;’a MEHRETCA Ha obpar-

=, vor 77 18 wyio. Onon VD2, npo-

3| U nyckas ¢ Beixoga QY

- r— 6uy. DAZ TONBKO NONDXH-

TENLHOE  Hanpsxe-

) 58 HWE, YCTPaHser BO3-

—, DAT KP145094608

MOXHOCTb NepemMedbl
NOASAPHOCTH,

- -15 8 Kak nokazann wa-

rl [+
-1 4

Puc. 2

HOCTW BbIXOOHOTO nNapamMeTpa Heobxoan-
MO, 4TOOK YEPER BTH ANEMEHTHI NPOTEKAN
onpegenenHblid paboavin Tok. Tpebyembli
PEXMM YCTAHABAMBAKDT ¢ NoMoweky 6an-
NACTHEIX PE3UCTOPOB M crabunnaaumnu
NATAICWEro TOKA.

Ha puc. 1 uzobpaxena cxema ucTou-
HWKa ABYNONSPHOre o6pasuosoro Hanps-
XEHWS, OCHOBaHHOMD Ha crabunusauum
CTaTUYECKOro CONPOTYWBRBHUA Npeuu-
3UOHHOID KPEMHMEBOro CrabunuTpoda
VD1 {cm. Mawkudoe J1. B, UCTOMHUK
ONOPHLIX Hanpsaxenuin. — Matent PE
Ne 2251139, 6on. Ne 12, 2005). Ycrpoir-
CTBO OXBAYEHO OTPULATENAbHOW OBpaTHON

MepeHus, 06pasuo-

BEIN WCTOMHWK VUMeeT

TEMMREPBTYPHYID U

BpeMeHHY0 cTabunb-

HOCTB, NPAKTMYECKU COOTBETCTBYIOLLYIO

XapaxkrepucTukam crabunutpona VD1. C

YKa3aHHEIM HA CXeMe EbIXOAHLIM ABYNoO-

NRPHLIM HANPRXKEHMEM OH BN NCNoNB30-

BaH 0N9 NUTaHUs aecsaTupaszpagsbix LA
n ALN.

Ha puc. 2 nokasana cxema aHanorvy-

HO paboTaKWero UCTOYHUKa 06pa3uUoBo-

r0 HANPAXeHUs C NPUMEHEHWEM B Kaqe-

cTBe 06pa3LOBOro 3NEMEHTa NONEBOro

TpaH3sucTopa VT1. M3BeCTHO, 4TO xapak-

TEPUCTUKA YKA3AHHOTO HA CXemMe TpaH3n-

cTOpa npu Toke CToka Okono 200 mkA

umeeT TepMocTabunbHytd Touky. Tpeby-

£MOE 3HAYEHWE TOKA YCTaHasNMeaoT NoA-

Gopkon pesvctopa R3. CrabunerocTe
B6IXDAHOTO HANPSXEHUA MCTOYHKWKA OKa-
3anack NOYTY TAKON Xe, KaK Yy NCTOYHWKE
Ha CTAOUNUTPOHE.

Harpysoynaa cnocobHocte obBonx
WCTOYHMKOB He npeebiuaeT 20 MA.

NopebHblIe YCTPOUCTBA MOTYT HAaWTh
npuMeHeHWe B NabopaTtopHOi NPaKTuke.
Ucnonszopadmne Gonee CcOBepWEHHOW
BNEMEHTHON 623kl (NPEUUN3UOHHbLIX CTabu-
anrpoHoe, QY € MeHblM Apeidom Hy-
MEROro HaNPAXeHNs 1 GoNbLIMM Ko3ddu-
UMEHTOM YCMWSIEHUA) NOIBONWT YNYHWNTL
NnapaMeTpel ONWCaHHbIX NCTOYHUKOB.

Peparrop — N. Nomekwn, rpaguka — f1. Nomaxor

TOALKO AYHLUWUE KOHCTPYKLIMA
MNporpammaropel AVR v PIC, uug-
pPOBAA W aHanoroBas 3BYKOTEXHUKZ,
| TIOHEpPE!, OBTOBAR 3NEKTPOHUKA, CBE-
TOOUOAHBIE QOHAPU, KOMIMAEKTYIOLLME.
BONbWon acCcoOpTUMEHT TOTOBbIX
nanenuii  Moaynen.
; Ana 3akaza karanora -~ HYWCTbin
KOHBEPRT € OOPATHEIM 200DECOM.
115201, Mockea, a/s 4.
www.new-technik.ru

“ * * *

P/aetany oted. n vmn. 9000 Tunoe,
KHUM, KOMNeoTepl, NO.

Baw koHeept. 180013, C.-MNevep-
. Bypr, a/a 93, Kncenepoid.

‘i * * -

L WUaparenbcteo "Hayka v Texnnka™
BhICKINAET KHUIM
HafNOXKEHHbIM NA3TEXOM

AuHy K. P-CAD 2006. Cxemortex-
HAKA W MPOEKTVPOBAHUE NEYaTHBLIX
nnat. Khura + engeckypc Ha DVD, 320
c. — 279 pyb.

Mureer M. Pro/Engineer 2.0/3.0/4.0.
Camoyyurene. Kuura + DVD ¢ svaeo-
ypokamn, 352 ¢. — 229 pyb. ‘

Kydepor 4. CospemeHHsle UCTOY- |
HAukun nuTanna NK v nepudepun. Non- |
Hoe pykosogcTeo. Knura +CD, 352 ¢. —
169 pyb. ]

Hazapos A. CoBpemenHan Ttene-
METPUA B TEOPUM WM HA NPAKTUKE.
YuebHuilit Kypc + UB. BKnerku, 672 c. —
169 py6.

LieHs ykazaHel 6€3 yyeTa NoNTORbIX
pPacxoaoB.
| 3somure: 8-812-412-70-25.

Nymwmre: admin@nil.com.ru
192029, C.-Metepbypr, a/a 44.
MoapobHO O KHWrax

' Hz www.nit.com.ru H
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NPUKIALHAS NEKTPOHUKA  RPAAMOP

Ten. 608-28-38

Mpuem crare’i: mail@radio.ru
Bonpocw: consult@radio.ru

PAZIMO N2 9, 2009

C

OBMEH OMNbITOM )

He cnewuTte BoiOpacbiBaTh
3HeprocoOeperawoLWwyo namny...

Sueprocbeperaiowpe namnss CTAHOBATCA BCEe GOACE nNONYASpHbI-
mu. OAHAKOC 31 ONN MHOTAA BHIXOAAT U3 CTPOR 3340010 [0 NCTEUOHUR
0BeL{aHHOro U3roTOBUTEARMU CPOKa CRYyXObi, NpUYem 31eKTPOHHaR
HAYMHKA TAKUX FIaMit BO MHOTuX CRY4aax OCTAETCA ncnpasHoi. Mbi
nybnvkyem nBa NPaKTUYECKY ORUHAKOBLIX M MOCTYNUBLLNX B PERAK-
L0 OQHOBREMEHHO NPETONEHNA 0 ACTONAbIVBIAHUIO 3TOH HAYNKEKN.

O. NETPAKOB, r. Mocksa

Y ceba goma A 3aMeHn namnsl Haka-
ANBaHMA C LoKonem E27 Ha sHeprocbepe-
raiclme. 3a roa M3 ApeHanuaTu Takux
namn oTkazann usetsipe. OkaszanoCb, BO
BCEX HEeTbIPeX Cropeswux namMnax anek-
TROKHBIN 6anNacT UCNPABEeH, BbiLLNW 13
CTPOS rasopaspagHuie TPyoku. TyT u
CO3PEena MeiCnb NPUCNOCOHBMTL 3ToT Ban-
NacT K 066MHON NeWEeBOW MOMWHECLIeHT-
HOW NamMnNe OHEBHOTO CBeTAa.

Npoeegs akcnepumMeHT, 8 ybeauncs,
Y70 Namna oTAWWHO 3anyCcKaeTcs, ropuT
POBHO W ARKC, TyT Xe Ana Hee HawoCh

b odo
™~ " )
“.
80
[
b -~
Puc. 1
Puc. 2

XOpOolee NPUMEHEHME — 3aMEeHWUTL
HACTO NEPEerspPAKLYIO NaMny B CBETUAL-
HUKE Y ABEPW KBAPTUPB HA NECTHUHHOM
KNEeTKEe.

Y1066t 3aNTUTE OT NBINKY 3NEKTPOHUKY
B Lokone pazobparHHoi aHeprocteperaio-
weit namne {pmc. 1), 7 M3roTOBUN AN
HEro MNAACTMACCOBYID KPLILWKY € OTBEpC-
TUEM W BBIBEN M3 HErC YeTeipe NpoBoga
ONA NoAKNoYEHUR namnel. Ewe aga engn-
MbIX HA PUCYHKE NPOBOAA — BPEMEHHBIE.
C mx NOMOLLBKD INEKTPOHHbIM Bannact
NOAKMKYANCA K CETU BO BPEMS 3KCNEpu-
MEHTOB.

Llokons s BBEPHYN B NATPoOH NOAL-
€30HOro CBeTunNeHMKA. ANA naywmx K
NIIOMMHECLUEHRTHOW flaMne npoBoOOB B
KOPNYCe CReTHbHWKA Takxe Beino npo-

ceepneHo oTeepctme. FlponyleHdsie
CKEOSb HEr0 NPOBOAA HE MELAKT yCTa-
HOBUTbL HA MECTO CTEKASHHBIA Konnak
CBETUAbHUKA. Takum 06pasom, ecnw
INEKTPOKRHLIN BanNacTt vHKn NIOMUHEC-
UEHTHAN AaMnNa MCNOPTUTCS, MOXHO
BPEMEHHO BO3BPATUTL B CBETUJIBHWK
NaMny HaKkanMBaHWA.

NMomwHecueHTHan namna 6eina ycra-
HOBNEHA HAA ABEPbI0, KAK NOKA3AHO Ha
puyuc. 2. Ecav oisi HEE HET CTAaHOAPTHBIX
Pa3LEMOB, 3a4MILEHHBIE KOHUbLI COeam-
HUTENbHBIX MPOBOAOE MOXHO MJIOTHO
HaMOTaTh Ha WTLIPLKK NaMNbl ¥ 33KPBITE
NX OEKOPATUBHBIMW KPLIWKAMW, HanpW-
Mep, OT a3P030NbHLIX BANNCHYHKOB.

Ha scio pabory A 3atpatvn Okono
yaca. Yepes mecau, y cocefieid no nogb-
€34y NOABUNOCE YX& LUeCTh aAHANornY-
HBIX KOHCTpyKkUWI. Mpumep okasancs
3apasnTenbHbBIM.

* * *

A. HUYKOB,
r. Wanpurck Kypranckosi o6,

Y aHeprocBeperaiowpmx namn, Kak npa-
BUMNO, NEPEroPardT HUTU HaKanmBaHws, a
3NEKTPOHHAR HACTk {Tak H236IBACMbI 2NeK-
TPOHHBIM 6ANNacT) OCTAeTCA WCNPABHON.
Takyic namny MOXHO “"OXVBWTE, NOAKIO-
wre K Bannacty OOBIKHOBEHHYIO AIOMNREC-

W

LEHTHYIO naMny smowHocTeio 18...30 Br.
Ons 370r0 HEOBXOAMMO AKKYPATHO OT-
KPBITE KOPYC HEUCNPABHOW NaMibl, Pa3b-
E€AUHUB Erc HOXOM Ha ABe YacTu. Caenas
3T0, HaWauTe OBEe Napbl NPOBOLOB, MOY-
WX OT NeYaTHOM NAATHl K ra30pa3praHoi
TPYOKE namnb. OTnasiTe 9Tw NpPoeoaa v
Ha WX MeCTO NPWNasnTe OpYyrue Takow
OWHBL, 4TOGEI UX BTOPBIE KOKLBI MOXHO
©b170 NpUNaATL K BEIROAZM CTaHAAPTHOM
JIHOMUHECLIEHTHOM Namnal.

Hanee Ha xopnyce ¢ asyx avMameTpans-
HO NPOTUBONOSMIOXHBIX CTOROH HOXOM
LenaiT NONYKPYINBIE BHEMKU PaanycoM,
PaBHBIM PaaUYCy KONBH MOMMHECLEHT-
HOWM namnel, PROOM C BHIEMKEMK, OTCTYNUB
npubANBHMTENLHO HA CAHTUMETR, Harpe-
ThIM WWIOM 8eNAIOT MO A8A CTBEPCTMS.

MnaTy 6annacra ¢ NPUNASHHEIMKU NPO-
BOAAMM HAKPLIBAKT XPbILWKOW KpPYrnom
WU KBEAPATHOW QOPME {8 3aBMCUMOCTY
o1 hopmbl Kopnyca sHeprocbeperakiLen
hamnp) € BbleMKaMy 418 (posogos.
Kebiwky yao6HO sbipe3aTs W3 TOHKOro
HEPONbrMPOBAHHOIO CTEKNOTEKCToAMTa
MM K3 WCNOAL3OBAHHOW NNACTUKOBONA
kKapTtol. Paamep kpbiwkun gonxed ObiTh
TaKkuMm, HTOOB OHa BCTABNANACKH B KOPNYC €
HeGOMbLIVM yeunue.

Flocne atero kopnyc 6annacTa 3akpen-
NAKT NPONyWEeHHbBIMKW 8 CAENdHHbIe OT-

BEPCTUA DTPE3KAMW MOHTEXHOIo NpoBo-
Na nocepeauHe NIOMUHECLEHTHOM Namribl
KaK MOKa3aHo Ha puc, 3. BoiBeoenHoie na
KOpNyca NpoBO£a, NPOAOXWB WX 840Mb
KOnGpt NaMnel U 3aKPEPUB B HECKONBKUX
MeCcTax NPo3pPaYyHO NMNNKOK NEHTOW, Npu-
NanBaT K WTHPbBKEM Ha AByX TOpuax
namnel. Ha Topubl MOXHO HaaeTe, Nnpeasa-
PUTENBHO PA30rpes, KPbILLKM OT nnactu-
KOBbIX OYTHINOK.

EAVHCTBEHHBIN HEAOCTATOK NONYYMB-
WErocH CBETUINBbHWKA — €0 MOXHO BBEp-
HYTb TONBKQ B NATPOH, BOKPYS KOTOPOro
vmMeeTcs cBoDOAHCE MECTO AWMaMETPOM
HE MEHEE ANVHBI NPUMEHEHHON naMmnbl.
XoTa, eCnM HaBOpauvBaTh NATPOH Ha
LOKONMb YXE 3aKPENNEHHOIO B HYXHOM
MECTE CBETUNbHUKA, 3JTOT HeAOCTATOK
MOXHO NPECAONETE.

Papaxrop — A. fonrws, ipagva — A. fJonrvid,
Qoo — asTopa

Obopynosanue Ana PaINOCBA3N.

AHTeHHE CDMA, Wi-Fi, DECT,
433 M.

Younutenn npegHasHaveHsl Ans
YBEMNUYEHUA AaNBHOCTY NEACTBUR pa-
OMCMOAEMOB, TOYEK AO0CTyna, pa-
AWOCTaHLUK, OXPaHHBIX CHUrHANU3a-
UuiA 1 gp. NPUEeMOoNepesannMx yeT-
pONCTB, paboTtalwmx B AMaNa30HaX
(2,4...2,5 'My), (432...436 MrI'u),
(254...395 MIu}, (144...173 MIu).

BecnporoAREe CUCTEMEI BUACOHA-
6niogeHys 3a NePUMETPOM KOTTeaXa.

Ten.: {(3822) 22-01-87.

E-mail: videomarket@inbox.ru

http://sec.tom.ru




Yacbi—kaneHpgapb
E. f[TEPEBEP3EB, r. Kponortku+ KpacHogapcKoro xpas

peanaraemMoe YCTPOWCTBO paspabo-

TaHO CneunanbHo ONA 3aMeHsLl paa-
PUHHOTO POoaa BHYMAaXHBIX HACTEHHBIX W
HACTOABMbIX KaneHgapen, KoTopbie cobi-
HO UMEKTCa v Ha pabote, n aoma. Mx
OCHOBHOM HEAOCTATOK COCTOMT B TOM, NTO
"OBVWXOK™ Kaneroaps HeobxX0aMMo Kax-
Abl AEHE MNEPECcTaBNATb (MKW NepeBo-
pauneaTb CTpanmuy). Aenat 210 LOBOMb-
HO 4aCcTO 3a0bIBaAMOT.

OnNUCBIBaEMbIE DNEKTPORHLIE Hatbli—
KaneHgapk {ganee NPOCTO 4ack!) NOKa3sl-
BAIOT HE TOSbKO BREMS B HaCax U MUHYTAax,
HO M 0aTy (4UCNo, Mecsu, rog). Boamoxe
OAHOBREMEHHBIN BLIBOA BPEMEHW W AaThl
{yack, MUHYTHI, AeHb, Mecsu). A npu
H2ZNUYn HaTYnKa TeMnepatypol — éee
TEKYLEro 3HAYEHWA (CO 3HAKOM) OAHO-
BPEMEHHO C AHEeM W mecauem. Wimeetca
TaKXe CreuptancHuid PexmmM, B KOTOpOM
MOCTOSIHHE OTODRAXAIOTCS NULIL AEHbL W
Mecay, a rog, BpeMa M Temneparypa
NoQYEReAHD CMEHAKOTCA HA MHOUKATOpE.

AnroputM paboTtel 4acoB npegycmarT-
PUBAET @BTOMATUHNECKWIA Nepexon ¢ neT-
HEro Ha 3UMHEE BPEMS, YHEeT BUCOKOCHBIX
roaos, COXPaHEeHWe NPAaBWALHOIO x0Aa
NPU  OTKNIOYEHHOM  NMUTAHUY, MNPUYEM
PE3EPBHLIM UCTOYHUKOM NUTAHWUA CNYXNUT
UCHUCTOP.

Cxema 4acoB NoKasaHa Ha PUCYHKe.
B wx ocHose MWKPOKOHTPONNEpR
ATmegal6 (DD1}). O CpaBHUTENbHO
0ELeB, OTNIUNAETCH HW3KUM SHEProno-
TpebneHuem B "Crnsiluem” pexume, umeet
BCTPOEHHBIE HAaCk! PEanbHOro BPEMEHU U
AOCTATONHOE YMCNO BLIBOAOB AN NOA-
KNOMEHUA CRETCANOAHLIX MHAMKATOPOB.
TakToBaA 4aACTOTa MUKPOKOHTPOANNEpa
3apaHa K8apueBblM pe3cHatopom ZQ1.
"Yacoron” peaoratop ZQ2 Ha 32768 My
HeobxoavM Ans paboTbl 4aCOB peasibHoro
BREMEHM, OT €rQ XawecTtsa 3aBncuT TOM-
HOCTE UX X0AA.

Ha Bxon PD2 MWKPOKOKTpONnepa
NoOaHO BBIXOOHOE HAMpPRXEeHWe WHTer-
panbHoro ctabunnzartopa DA1. 3T1o cpe-
NaHo ON18 KOHTPONA HANWYUA 3TOMO HaMpPa-
xeHus. B cnyvae ero oteyTtCTBus MUKRO-
KOHTpOANEp, NMUTasace o1 uoHuctopa C4,
BHIKNIOYAET BCE UHAVKATOPLl ¥ CBETOAUO-
Obl W NepexcavTt B "Cnawmin” pexum, B
KOTOPOM XOA BCTPOEHHbIX YacoOB NPOAOA-
xaercs. MNpy emkocTi noHucTopa 1 @
Yacuy MoryT paboraTe B TAKOM pexuMe
npubnuautensHo asoe cytok, C nosene-
HUEM HANPSKEHWA HA BLIxOAE CTabunmnaa-
TOpa MWKPOKOHTRONNER BKNIOHAET MHAK-
KaTopkl, K BCE DYHKLIU YAaCOB NONHOCTLIO
BOCCT2HaBNWBAOTCA.

B npuBope ucnonb3osBaHel 0QHOPa3-
pRAHLIE CBETOAVMOAHLIE CEMUINEMEHT-
HbIE MHAMKATOPHE ¢ 08WMMU aHoaaMu
HG1-—-HGB. U3 HWx CcocTaBneH BOCbMK-
paspsaHbil nHAMKATOP, patoTawwni &
AVHAMWYECKOM PEXWVME C YACTOTOW Ne-
PEKNIDYEHVNA WHAWKATOPOE NPUMEPHC
50 u. 37010 AOCTATOHHO, YTOOK Yenoee-
Ky 8CE paspaab) Ka3anuce BKAIOHEHHBIMY
OAHOBPEMEHHD. MHAWMKATOPB! AGNXHBI
66iTb PACNONOXKEHLI HA NNATE B8 NOPAAKE
HG1, HG3, HG5, HG6, HG2, HG4, HG7,
HGB {cneBa — Hanpago) C yBENMHEHHBI-
MK NpomMexyTkamu mexay HG3 n HGS v
mexay HG6 u HGZ2. Ceetoguoaw HL1 m
HL2 yCTaHaBNUBZKOT OAWH HAL ORYIUM E
npamMexyTke mMexay vHaukatopamu HG4
wHG7,

MepexknioyeHne paspaacs UHAUKATO-
pa OPraHu3oBaHo ¢ NOMOLLbID TPaH3u-
crtopoB VT1—VT8. Y1o6bl yMEHBLIUUTL
rabapuTel YCTPOWCTBA, BCE 5TU TPaH3N-

CTOPbl MOXHO 33aMEHUTEL OAHOW MUKPO- |

cxemon UDN298 1A, npuyemM pesncTopbl
R1—R4, R6, RY, R10, R12 B 3TCM Cny-
uyae Heobxoaumo MCKNOuUTL. B3ameH
ycTapeswmnx uHgukatopoe AJIC324B
MOXHO NPUMEHWTb Apyrue ¢ obuiumn
aHoaamu, Hanpumep CPD4011SR2/A.
MNpy 3TOM NPUOETCR, BO3MOXHO, NOJ0-
6paTk pesuctops R13—R19 ana nony-
YEHUN XEeNAEMON APKOCTU CBEYEHUA
WHOUKATOROB.

Aatuvk Temnepatyps BK1 moxer
HEITE NOAKNIOYEH K HacaMm Hepes pazbem
TPEXNPOBOAHEIM kabenem AnvHOW 0o

DA1 KP142EHSA DD1 ATmegalé
— VD1 INS817 R11_1x .
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HeckoNbkux MeTpos. MHoraa ang yctpa-
HeHWa COOER AaTHUKa NPUXOAMTCH Nog-
6upars peaucrop RS.

HaxaTtnem na kHonky SB3 yackl ycTa-
HAB/IMBAOT B WMCXOOHOE COCTOAHUWE:
O vyacoe O munyt 1 aneapa 2000 r
Heanasawme Hynu He otofpaxaieTcs.
{lpu temnepatype -10 “C 1 HUXe 3HaK
MUHYC 2BTOMATUHECKN NEPEMELLAETCS C
vHaukaTopa HG4 Ha HG2.

KHonka SB2 cilyxut gna nepekntoye-
HUA pexuMos nuavkauuv. Cpasy nocne
BKAIQNEHWR NUTAaHUA OTOBPaxanTcH
AeHb, MECal W ros, nocne nepsBoro
HAXATUA HA 3TY KHONKY — AeHb, MECSL N
BpEMSA, NOCNE BTOROIO — AeHb, MECcsL 1
temnepatypa. MNocne TPeTLEro HAXATUR
NepeyncNEHHLIE BLIWE REXUMbI GBTOMA-
TUMECKW CMEHAITCH Kaxaele Sc, a
IOCNE YETREPTONQ RHOBL OTOORAXAKTCH
TONBLKO AEHb, MECRU W oA, JanbHehwee
NepeknioyYEeHNe NPOUCXOANT UMKNNYECKN
B ONUCEHHOM NOopstake.

MNpu Haxatuw Ha kHonky SB1 uacel
OCTAHABNUBAIDTCH U BXOAST B PEXUM
YCTAHOBKY IHAYEHWW 0aTbl U BPEMEHU.
Npexpe Bcero Ha wngukatopax HGH,
HG3, HG5 n HGH nosensTca cumeonel
3N OF. OHn 03HA4al0T, 4TO aBTOMaTUHE-
CKMA Nepexcd G 3UMHEero BpeMeHn Ha
netHee wn obpatHo 3abnokuposad.
Haxarnem Ha kHONKy SBZ €rc MoxHo
pasbnokmporaTte, 4TO Bynet noatresep-
xaeHo cuMmeonamuv 3N On Ha nHawkaTo-
pe. Ewe oano Haxatve Ha kHonky SB2
BHOBb BKNKOYWT ONOKMPOBKY W Tak
nanee.

3areM HaxatmaMW Ha KHONky SBI
BbIGMPAKIT UIMEHAEMEIE NapaMeTpol (B
NocNeAoBaTENLHOCTV 04, MECAU, O€Hb,
YACKI, MVWHYTHI}, @ KHONKOM SB2 yctanas-
NMBAT KX 3HadeHwsa. 3asepuwianotiee
Haxartue Ha kHonky SB1 BHOBb 3anycTuT
Yachl.

Ang nepexoga k cneayloulemMy name-
HSIEMOMY NAPAMETPY HYXHO KAaXABIA pa3
HaxumMaTe Ha SB1, ana nameHeHrs Bbl-
BpanHoro napametpa HeoBxogumMo mc-
NnoNb30EaTh KHONKY SBZ2. BHOCUTE n3me-
HEHWUS MOXHO KakK OTOE/IbHBIMW HaXxa-
TUAMM HA BTY KHOMNKY, TaK U NPOQONXA-
TeflbHbiM €€ YAepPXaHWeM B HaXaTOM
COCTOSIHUK.

3HaueHuss napaMeTpos U3MEHRAIOTCR
no Kpyry. Hanpmmep, korga YMcno MUHyT
pocTurheT 59, cnegyiowmm Byaetr O, 1
Tak ONS kaxgoro napameTpa {Nace,
MUHYTBI, OHW, Mecaun). Ana kaxaoro
MecsUa NPeaycMoTpeH0 COOTBETCTBYIO-
Wee YWCNo pHel, Hanpumep, HeBo3-
MOXHO YCTAHOBUTe 31-e YuCno B anpe-
ne. Ecnan rof BUCOKGCHBINA, TO NOCnes-
HUM aHeM deppans Bypet 23-e yvcno, a
ecnmM Hert 28-e. MakcumantHoe
2HaveHne roga — 9999, npuuyem aaThl
nepexoaa Ha NeTHEe 1 Ha 3MMHEE BPEMA
OyAayT 8H4UCNATLCA PABHUSIBHO 14 B 9TOM
roay.

OT pegaxumu. [POTPAMME MAKDOKOHT-
LONNEPA NACOB~KANCHARPA UMERTCR Ha
Hawem FTP-cepsepe no agpecy <ftp://
| fip.radio.ru/pub/2009/09 /chasi-kalendar.
[zip>.

L

Pegaxrop — A. fonrvi, rpagusa — A. Qonrid

OxpaHHOe YCTPOUCTBO
C ONOBeLLEHNEM MO CeTU COTOBOM

cBA3N

0. BAJILIIA, r. Muacc YenabuHcko#i obn.

Mpennaraemoe yCTPOSACTBO NPEKHASHAYEHO LNR OXPARLI KE3p-
THP, RAYHBX DOMUKOB, rapaxcs, asTomobunes un gpyrnx o6bexros.
Cobpano OHO Ha MUKPOKOHTPONEPE U KPOME NOAAYYU 3BYKOBOro U
CEETOBOrO CHIrHAA08 TPEBOryi ONOBELAeT BAARCABUA OXPAHTEMOro

obbeKxTa No ceTu CoOToBOM CBA3N.
Bu.ennx obecrneveHna noxapHou bHe-

301aCHOCTA U COXPAHHOCTU JINNHOIO
MMYLLIECTBA NPYMEHSIOT pasfinyHBe Me-
TOAL! ONOBEWEHWA M CPEACTRA OXpaHk. K
HUM OTHOCUTCH W yCTAHOBXA HA obbekre
LEHTPASIMIOBAHHOM CUCTEMbI DXPAHbBl €
curnanmaaumen no TenedoHHoN NUHUK,
HO flaneko He Y BCEX COOCTBEHHWKOR 00b-

EKTOB MMEETCH BO3MOXHOCTE obecneve-
HUA Takor oxpaHbl. ITO CBA3AMD Xak C

NOPOTrCBU3HOW OXPaHHOM CUGCTEMSI, TaK U
orcyTeTeuem TenedoHHoU hnknv, Mpep-
naraemMoe yCTPOMCTBO C MOMOLLLIO AATYKN-
KOB KOHTRONUMPYET COCTORHUE OXpPaHfe-
MOro O6LEKTA M B CAYNEE HECARKUMOH-
POBAHHOIO NIPOHWKHOBEHWA WM Noxapa
BKNOHAET CBETOBYIO W 3BYKOBYIK) CUMHESNM~-
3Jaumn, npuenekawme cbiiee sHMMaHne
K HEMY, @ TaKXe OCYLIECTBARET anoBeLle-
HUE XO3AMHA MO CeTKU COTOBON CBA3N.
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Puc. 2

Cxema ycTporcTaa nokasaHa Ha puc. 1.
Ero ocHOBOIM ABNSIETCHR MUKPOKOHTRONNED
DO1, k BXOQAM KOTOPOro 4epes KOHTaKThl
X1—X7 nopkmoyeHsl aatunku, paboTaw-
LMe Ha Pa3MBIKaHUE, PACNONOXEHHBIE HA
OKHEX, ABEPRX, MW NOXapHLIe pATYIMKW. K
OOHOMY V3 BXODAOB {X8) NogKNt4EH Bbl-
KNIOYATEAR pPEeXUMAa OXPAHB, KATOPbIA
AONXEH HAXOAMTLCA BHYTPY NOMELWEHVS

B CEKPETHOM MECTE, W3BECTHOM TONBKO
X03MHY obbeKkTa. BuiIXOOHBEIE CUrHanbt
MUKpOKOHTPONNepa DD1 yepea ontonaps
U1—U3 ynpaensawT CUPEHON, GUrHANBHOM
namMnon U mMoSwnbHbBIM TenedoHoM. Pe-
XUMbl pPaBoThl YCTROMCTBA WHAUUWPYIOT
aKycTVHeCKM nanyyatene HA1 v ceeto-
anoa HLS, a cocToaHne JaTYMKOB — CBe-
Toavoas HL1—HL8. KonaeHcaTopbl C1—

C8 nogaenatoT HABOAKM ¥ NOMEXN, BO3HU-
KAKLWUE Ha COBOMHUTENBHBIX NPOBOLAX.

C nomowsic suiakn XP1 yCTPOWCTBO
MOXHO NOAKNIOMUTE K NOCRENOBATENLHO-
sy (COM) nopry 1K ane pervcrpadyu n
XPEHEHWA B HEM COOBLLEHMIA O NPOVCXO-
AALLMX COOBTUAX, NOCTYNAKLLMX OT Camo-
10 KOHTpO/Nepa. Ha TpaHauctopax VT,
VT2 cobpan npectpasosarens ypoBHER
curHanoe UART (yHmsepcasbHbll aCuH-
XPOHHBIA NPUEMONEPEaATIVK, KOTOPLIM
BXOAMT B8 COCTas MMKPOKOHTRONNEpa DD1)
1 COM-nopra INK (uHtepdenc RS-232).

Bo Bpema pabotel kouTponnep Gyaer
NOCHINATE NEPCOHANBHOMY KOMNLIOTERY
rno nocneporaTensHoMy nopTy cooblue-
HUS O CBOEM COCTOSHWN U COBBITURX, NPOo-
MCXOOSWMX HA OXPaHAEMOM 0bbekTe. 3Tn
cooBLEHVS MOTYT NPUHUMATECHA Ha KOM-
NeTEPE MOGOH TEPMUHANBHON NPOrPaM-
Mot n otoBpaxatecs Ha 3kpaHe. Cool-
LEHUS MMEKOT CReqyilee CoOnepxKaHne:
"Cucrema oxpadb exmoqeHa N pas!”,
“"PexvM OxpaHbl BKOUEH", "OxpaHsieMelin
obbexT oTkpulT!”, "Kog aaTumnkos=0xNN",
“CpaboTtana curranuzauua!”, "CurHanu-
3auMs OTKNKHeHat".

MuTtaHne ycrponcTea OCYLECTBNRETCR
ot cetn 220 B yepes uctTouHuk Hecnepe-
GorHoro nutanna (Nnepemernoe 220 B), k
BOIXORY KOTOPOro MOAKAKYERB CETeBOW
6nok nuTanms (5 B) MukpoxoutTponnepa,
3Y cotororo tenedoHa, CUPEHa W Cur-
HanLHas hamna. 370 NO3BONRET COxpa-
HUTb PaBoToCNOCOOHOCTL NpU Nponaaa-
HUM NUTAKLLEN CEeTU NN €e NpeaHame-
PEHHOM QTKNKNEHUM OT O6bekTa ano-
YMBIWNEHHVKaMU,

MNocne nopaysy NUTaAKLWEero Hanpaxe-
HWS NOA yNpaBAEHUEM NPOrpaMMel MUK-
pokonTponnep DO 1 nponaeoavT nHMuna-
NU3AUNKD NOPTOR, OTKAKHEHWUE CUMHANb-
HOI namnal ¥ ¢upensl. Npu 3tom ceeTo-
anog HLY ceetut noctoaHHo. Janee aHa-
NU3UPYETCA COCTOSHWE BuIKAOYaTENs
PeXuma OXPaHbl, KOTOPBIA MOAKIIKOHYEH K
pazwemy XB, v koraa ero koHTakTh GyayT
3aMKHYTH), HAYHETCR NPOBEepKa COCToN-
HUSI BCEX OCTANbHbIX JATYUKOE, NOAKNIO-
YeHHbIX K padbeMam Xt —X7. Korga KoH-
TaKTbl AATYMKA PA3OMKHYTH, Ha COOTBET-
CTRYIOIIIEM BXOOE MUKDOKOHTRONNepa
DDt — BHICOKWIA NOFMNECKHA YPOBEHb,
NPV UX 3aMbIKaHUN — HU3IKUNA YPOBEHL WU
CBETUTCH COOTBETCTBYIOWMIt CBETOAUOA.

ECAn KOHTAKTBl BCEX AATHNKOB 3AMKHY -
Thl, YCTPOWCTBO NEPEXOUT B PEXNM OXU-
A3HWA W HA aKyCTUMECKWA M3nyyartenn
HA1 noctynaer ApepoiBUCTHIi MMNYNb-
CHBII CUrKan — 3BYNUT NPEPLIBUCTbLIV TO-
HANbHLIA CUCHAN B TeYeHue MUHYTH ONA
TOrO, 4TOBbI OTKPbITh ABEPb, BLIAT U3 OX-
paHREMOro NOMEeWEHKUA 1 2aKPbITh OBEPb.
ECnun KOHTAKTE x0T Gbl OOHOMO paTivKa
PAa30MKHYTel, HOPMUPYETCH NOCTOAHHBINA
3BYKOBOW CUrHAN, Npepynpexaalwmn o
PA3OMKHYTEIX AATHMKAX [OTKPLITLIX OKHAX
vnu aeepsix). B aToM chysae oxmpaetcs
3aMbIKaHWE AAaTYMKOB, NOCAEe 4Yero ycT-
POMCTBO CHOBRA NEPEVAET B PEXUM OXW-
fadmna, a Nocne 3aKpbiBaHus ABepU — B
PEXUM OXPaHbI, U TOHABHBIY CUrHAA fpe-
KPATUTCS.

Nocne OTKPLIBaHUS OKHA UNKW ABepuy B
TEUEKVE MUHYTH OXWAAETCH OTKIMOYEHWE
PEXUMA OXPaHBLI C NOMOWLIO CKPBITHOMO
BEIKNIONATENA, @ 3aTeM Ha CBETOAMOALI
ontonap U1 v U2 noctynut nutaoulee Ha-
NPSIXEHUE N X CUMUCTORB! OTKROIOTCA.
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Puec. 3

3T0 NPYBOAUT, B CBOKD O4EepPeab, K OTKPbI-
8aHMIC CMMUCTORPOB V81, VS2, xofopbie
MoAAI0T CETEBOE HANPAXEHWE Ha INEMEH -
Tl TREBOXHOW CUIHANM3ZUMKM — RaMny
HakanveaHun (CBEToBast) U CUpeHy {3By-
koBas), peanctopsl R18 u R20 orpanuqn-
BAKOT TOK YNPABAIOWMX 3AEKTPOLOB.
OaHOBPEMEHHD OTKPHIBAICTCS MOMEBLIE
TpaH3ncTope ontonaps U3, koTopuie
3aMBIK2IOT KOHTAKTbl KHODKU NOCHINKW
SMS coobleHus unn GOPMUPOBaHUS
3B0HKa MOGUNLHOro TenedoHa.

MwukpokouTponnep DD1 paBorvaer Ha
TakToBOM Yactote 11,0592 MI, craéunu-
3UPOBAHHOW KBAPLEBbIM PE3OHATOPOM
ZQ1. 370 o6ecnevvpacT css3b vepe3 UART
co ckopocTeo 19200 Bop. YCTaHOBKE MUK-
pokoHTposnepa DD1 B ucxonkoe cocTon-
HUE NMpY BKIKOYEHWUWM MUTAHWS OCYLUECTE-
nReTeA ¢ nomoupsio ueny VD1R10C 11, npu-
HYAUTENEHYIO YCTAHOBKY MOXHO BbINON-
HUTb BRYHHYIO — HaXaTuem Ha KHonky SB1.

JeTtany MOHTURYIOT Ha 1e4aTHON Nna-
TE U3 ABYCTOPOHHE (ONLrMPOBAHHOIO

CTEKNOTEKCTONUTA, HEPTEXM KOTOPOH Mo-
Ka3asu Ha pMc. 2 1 puc. 3. MNprMeHeHw
pe3NCTOPLl N9 NOBEPXHOCTHOMNC MOHTa-
*a P1-12 unu uMNOpTHEIE TMNOpasMepa
1206, okCuaHele KOHAEHCATOpEl — WUM-
nopTHele aHanoru K50-35, ocranbHbie —
Kepamu4ecKve AnNs NoBepxXHCCTHONO MOH-
Taxa Takke Tunopasmepa 1206. TpaHauc-
Top KT3156 3aMeHmM Ha TPaH3WCTOpb!
cepuin KT315, KT3102, a KT3616 — Ha
TpaH3uCTOpe cepua KT361, KT3107 ¢
N06HIMU BYKBEHHEIMY MHOEKCAMWU, ANOLb!
KO522B moxHo 3ameHnTs Ha KOS521A,
KAOS510A. Akycrmdeckuit nanyuyatens —
3MN-3, kHonku — SWT-1, Bunka XP1 —
DRB-9M, X1—X11 — xonogkv tuna 301,
MUKROKOHTPONNED YCTAHOBICH B NMaHesb.
COOTBETCTBYIOLUME KOHTAKTh) YNPABNSHMUS
COTOBRIM TenehoHoM ("Beixop 3”) mop-
KNIOHAIOT NapannensHe KHONKE Bbi30BA
MOGUNLHOMC  TeNedoHa, Ha KOTOPOM
npensapuTentHo Habpakwe SMS coobuye-
HUE MPenynpexaqalllero XapakTepa unn
HoMep TenedoHa x03rnHa.

WcTouHuk BecnepefonHero nuraHua n
6nok NuTaHua {cTatunuamnposanHulil 5 B ¢
10KCM A0 100 MA) YyCTROMCTBA MOTYT BtaTh
noboro Tvna, ¢ napaMeTpamn, obecneun-
BawmMK paboTocnocoBbHOCTE cUcTeMul
¥ HeOOX0aViMY0 OMTeNsHOCTL Oecnepe-
BONHOrO NMMTaHWs. 3TO YCTPOMCTBO MOX-
HO 88aNTMPOBAaTL ONA OXPaHbt aBTOMOOK-
na. B aTom cnydae GyHKUMIO MCTOYHUKE
GecnepeConHOro NuTaHua GyAeT BuINON-
HsIThb ABTOMODUNBLHEIA AKKYMYNRTOp, B
K4YECTBE CWUIrHaNbHbBIX NaMN MOXHO WC-
none30Bate ¢Gaps aBToOMOOUNA, a Knak-
COH 3aMEeHUT cupeHy, Bnok nuranus un
3apagHee YCTPOMCTBO COTOBOro Tenedo-
Ha B 3TOM CNy4ae A0MKHD) ObiTh paccqmTa-
Hbl AnA paboTel OT NOCTORHHOMO HaNPRXe-
Hua 12 B,

Or pefakyuy. [lporpamme: AN MAKpO- 1
KOHTDOANEPS OXPAHHOIO YCTPOWCTBE 4acro- i
TOMEPa MAXOASTCA HA HaiuemM FTP-cepeepe
o aapecy <kp://Rp.radio.ru/pub/2009/

| 09/gvard.zip>.

PeaaxTop — M. Hevaes, rpadpvka — W. Hevaen

Pagunonioburensckuin Habop “Use-
TONPUCTABKA K TENEBMIONY” AN uc-
MONL3OBAHUA B PEKNAMHBIX LEenax u
MOBLILUEHUS 3PEMLHOCT MY3bKanb-
HBIX TENENPOrpamm.

617120, MNepmckuia kpaii, r. Bepe-
warnuo, a/n 74.

* * *

3NeKTPOHHbLIE KOMNOHEHTH CC
CKNgaa v nog 3akas, WMIOPTHLIE U
oTedecTBReHHuie. Orpomueii Bobop
pasbeMoB, KOMMYTauun, pene, ka-
fenbHON NPOOYKUMK, UHCTRYMEHTOR,
N3MEPUTENEHEIX NPUGOPOB U MHOTOro
Apyroro.

HWU3KKe UeHbl, BICOKOE KaveCcTBO.

Haw web-cair:

www. MSTQUARTZ.RU

E-mail; info@fomel.ru.




CurHanuszarop 3ara3s’oBaHHOCTMU

BO3A4yXa
B. CYPOB, r. fopro-Anraiick

fMpepnaraemeisi CBETO3BYKOBON CMIrHANMM3aTop npegHasHaveH [ns
ONPERENCHNA HANNYNA B BO3RYXE NOBLILLICHHON KOHYEHTPAaLNN pDasiim-
HeiX ra3006pa3usix sewecTs. f1py NCNOALIOBAHYY [ELIEBOI0 AaTYuKa
MQ214 Ppupmer HANWEI ELECTRONICS <www.terraelectronica.ru/
pdf/ HANWEI/MQ214.pdf> peyb nger 0 BuISBACHRHA METaHa, nponaya,
byrana w ux cmecein. Oguaxo, npumenuns parink MQ216 roi xe
OupMbl, MOXHO KOHTDOAUPOBATb M HafMWUHUEe B BO3QyXe AbMa, a
TaKkxXe napog anKorons. SNexXTporHHbid BROR CUrHanU3aTopa npmuro-
ACM ¥ ANK NOPOrOROro KOHTRONR BPYIrAX BeNNYNH, eCAn BbIXOAHON
napaMeTp uX 4arInKos — COMPOTHUBICHNE ITOCTOAHHOMY TOKY.

BIHOCHOW DAaT4MK CUrHanMsarcpa yo-

TAHZBAVBAIOT B KOKTRONMPYEMOM NO-
MEeLLeHWW, a cam NPUOOoP, NOAKICHEHHBIN
K SMEKTPUHECKON CeTn, B MecTe, rae 3a
€ro NoKa3aHWAMW BCEraa MOXHO Habnio-
0ath. Y4WreiBan, STO rasdbl, HA KOTOPLIE
pearvpyeT gatmk MQ214, Taxenee BoO3-
AyXa, €r0 CReayeT yCTaHasNUBAaTh B HUXK-
HEW YaCTU KOHTROAW-

HOCTU X paboTe. OkaszanocCe, 4TO NpU
NEPBOM NOCAE ANWTENLHOIC XPaHeHws
BK/HOYEHWMM [aTuMKd MO TUMOBOW Cxeme
ero COMPOTUBNEHWE ONEHB MAno W Ha
3aABNEHHBIE B BOKYMEHTALMU a3kl OH He
pearvpyert. Jlnwb Yepes 3...3,5 4 "Tpenu-
POBKM” BO BKIIIYEHHOM COCTOSIHUM BCE
AATYMKW BXCOMAW B pabounid pexuM, vx

pyeMoro nomewse- x1 DA178L06

HWA, nopanelwe oT /1 Astul

VICTOMHWKOB  Tenna N . c2 [ 5+ )

(nevel, MMT T 0.).  9.12Bj| ==100mMkx 0.1 MK 10 MK x
Cxema curHanu- o T x25B T ' T" 168

saropa waobpaxena ~K HLY L-59EGW

Ha puc. 1. OH BbI-
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CTPOEHHLIM Ha pa-

60Ty OT BHYTPEHHErO
Takrosore RC-reqe-
patopa (4 M) npw
BKMICHEHHOM CTOPOXEBOM TavmMepe. 3a-
rpyxennas B0 FLASH-namsre MK npo-
rpamMma, NnepexkaoMve BeBoa S Ha paboTty 8
KavecTee aHanoroeero exopa ALN, no-
CTORHHG CAEAUT 33 HAMPAXEHWEM, No-
CTynawuwmM ¢ garyvka B1, 1 BbaeT Ha
swxoap nopta GPIO MK curHanm yn-
paBfeHna ABYXUBETHbIM CBETOAUOAOM
HL1 1 3ByKOUZNYMaTENEM CO BCTPOEHHbBIM
reHeparopom HA1. Ha konTaxT 3 paswema
X2 8 cnyyae nNpeBbiUeHUs LOMYCTUMOW
KOHUEHTpauuK rasa noctynaet or MK
HAMNPSKEHWE BRCOKOrO IOMAYECKOro YpoR-
HR, KOTOpOE MOXeT ObiTb MCNONLIOBAHO
ANSA YNP2RNEHUA BHELUHVMMN CUIHANBHEIMN
W UCNCAHUTENBHBIMU YCTDOWCTBaMM.

Haxatuamu Ha kHonky SB1 ycranaenu-
BAKOT CUTHANWM3ATOP B UCXOAHOE COCTOR-
Hne, 3anucbiBakyT B EEPRCM MK 3Haue-
HUE HaNpsXEeHWA Ha ero aHanoroBCM
BX0A€, COOTBETCTBYIOLIEE NOpory cpaba-
THIBAHWUS, @ TAKXKE OTKAONI0T 3BYKOBOH
TREBOXHBIM CUrHAN.

B xope paspabotku curHanusaTopa
6L NpOBEAEHB! UCMBITAHWA HECKONBKUX
IKIEMNNAPOR AaT4MKoB MQ214 v MQ216,
KOTOPLIE BLISBUAM HEKOTOPbIE OCOBEH-

Puc. 1

CONPOTHBAEHNE YBENNYMBAIOCE, NOABAS-
nack Peakuws Ha NPUMECU YrMEBOAOPO-
108 B BO3ayXe. Bunsnexo Takke, 4To npu
OTKHOHMEHNN SAaTHMKE HA OOHY-ABE MUHY-
Tol M NOCAEAYIOLLEM NOAKRICHEHUM HanpA-
XEHUE HA Er0 HArPy304HOM PE3UCTOPE B
Nepebie HECKONbKO LECATKOB CeKYyHA, pa-
60Te GLICTPO yBENUMHMBAETCA, @ 3aTeM
NN2BHO YMEHBLLUAETCA, YCTaHaBNAMBAACh B
wHTepeane 1...1,5 B (8 4ucTOM BO3gyl-
HOM cpeae). [Py NosBNeHn B KOHTPOAN-
pPYEMOU Cpege NpUMectt CoNnpoTUBNEHVe
OaTHVKa YMEHBLUZETCA, d NaaeHue Hanpsa-
XKEHWA HA €70 HArpy3Q4YHOM PE3UCTOPE
BO3PACTAeT A0 3HAYEHU, 3aBUCSLLErD OT
KOHUEHTPALUUY NPUMECH, W MOXET LOCTH-
rate 4,7 B.

MporpamMma MyKpOKOHTPONNEpa yyu-
THIBART 3T OCOHenHOCTU. B Hel npeny-
CMOTPEHB! MEPHI, KCKIIONAIOLLVE NOXHEIS
cpabaTblBakvR B NEpMon YCTAHOBNEHUS
pexuma padboTel gartymka kak nocne
BKAKYEHUA NUTAHWUA, TaK U Neped 3anu-
Cbi0 B NaMATL gaHHeIx MK ukdopmarym o
nopore cpaBatolBaHus. Peann3oralo
TaKxe NporpaMMHee onpegeneHne cbpel-
Ba W 3aMBLIKAHUA B LENU AaTHMKE.

Mocne BKAKOYEHUA CUrHanniaropa B
ceTe nNporpamma GopMupyeT Heobxonm-
MYKO ONA Nepexoga partsvka B pabouee
COCTORHME BLIGEPXKY ASIUTESNbHOCTLIO
1 MuH. Bee 310 Bpems caetoavog HL 1 ne-
prUoanyHecky, ¢ vactoTon 1 Mu, usmenaer
KPACHBA UBET CBEHEeHWR Ha 3IeneHbid K
0BbpatHo. ECAv no UCTEYEHUM MWUHYTHI
HanpaxeHue Ha Bweoae 5 MK Boce ewe
Bonbwe 2 B, “TpeHWPOBKA" faTunka U Mu-
raHue CBETOAVOAA NPOACNXAINTCS, MoKa
yKaz3aHHbI Nopor He 6yaeTt nponaen. Bee
310 Bpema MK He pearnpyeTt Ha HaxaTus
kHonkw SB1.

Kax TOABKO HanpsXeHue ynaaeT HUKe
2 B, ¢ vacTotoit 0,5 Il HayHeT BKNI4aTb-
ca 3Bykouvanydatens HAT, a ceetoavop,
POAOIXUT MUFraTb, HO TONbLKO KPACHEIM
LuBeToM. Tenepb HeOOXOAMMO, CO30aB On-
peneneHHytd KOHLEHTpauMIo rasa y gat-
4MKA, HANPUMER, € NOMOLLLIC HE ropALLe
(230BOI 32XUTANKK, HAXATUEM HA KHONKY
SB1 anureneHocTeio 1...2 ¢ (nepexon B
HYXHBIW PDEXWM NOATBEPXOaeTcA 3ene-
HbiM CEBYEHVEeM CBETOAMONd} 3anuiaTtb 8
EEPROM MK aHaveHue Hanpaxexus, no-
CTYNAKLLEro ¢ naTHMKa. Beinontenue 3a-
nUcKY NOCNE OFNYCKAHWA KHOMNKN NOATBER-

;:020000040000F &
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11000100034 309F00831207 30990085 018001AC0193
:1000200080150330AE00003044007830A500033003
+10003000A6000730470001304200943043006400C 8
:10004000851934281E309820851934286400FF3020
:100050004800A800832 06F20CC2085100516812060
+1000600005121F28842036283C30AF00AF(B322801
+10007000030109204D0001 300920400002 30092 0E1
: 1000800041000F20801959286400F0206018702862
:1000500001.21801870281F2185195€ 28 LE 309R2071
:1000400085195€28AD145628301967283014851432
:10008000412812218010412884204128851.0301C80
11000c00068282008FF3A031D7F288C203828301626
: 1000000030107 62BAEOB41280330AE(0301E851649
11000EQ000S 1681200512851 2812041 28301.28514CL
:1000F000812085108120812003304AE0041283010FE
1100100004128942094200800051285148120851024
1001100005 168120051208003010030183208F200E
:10012000¢C20851685100516812085120512051034
110013000801 20800FA304B006E30AC006400000072
: 100140000C00000000000000ACOBOE 2BAROBIC2 8BS
:10015000080064001C158B1355309C0044 309D00CB
:100160009¢1488170800640083169A0CC3019B00F F
:100170004920640083128C 1FR9288C 130800640026
:10018000290883163A0002 309800A920640083127¢
:100190008C 1FC6288¢130800640028088316940058
:1001400001 309800492 064008312 8C1F03288C137C
:1001B0000800831698001C14140883120800893058
+1001C0009F00€228€328E42864009F149F186626893
:1001000064001E08480083161E088312A9000800E8
+1001€0002408280244002 5082902 031CAA032404RD
:1001F0000319FE28AA1EFE28B0100800B014051031
+1002000008002608280:2440027082902031CAA03BE
:10021000240403191029441810298014051008007¢C
:100220008010080028082202AA0029082302031¢93
1002300048032 40403190800AALFBO110800200805
1100240002802440021082902031C AA03AA182E299€E
110025000240403192£29051430150800301108004E
:02400E00BC3FES

: 00000001FF

XOABTCA 3BYKOBBIM CUrHANOM U N3MEHE-
HWEM LBETa CBETOAVOAA, KOTOPBIA Npwu-
ONUINTENBHO HA | € CTAHET KPACHLIM.
Mocne 3TOrO CUIrHANM33TOP MOXHO Bhbi-
K/QUUTE U, XOPOLLO NPOBETPUB NOMELLe-
HWe, BHOBb BK/HOYMTL B CETh.

Mockonoky TENEPE COOTBETCTRYIOLLEE
nopory cpabaTbiBaHvA cUrHannsaropa
3HAYEHWE HAaNPRXeHMA B namarn MK ume-
€TCs, NOCNE MUHYTHOW BolOEPXKMN HANHYT-
CA chegywlyue ¢ nepuoaoM okono 1c
KPATKOBPEMEHHBIE 3ENEeHble BCMbILLKKW
ceeToanona. OHY NOKA3LIBAIOT, NTO CWr-
Hanu3aTop paboTaeT, @ KOHUEHTPaLUWUs
npuUMecH y arduka He NpeBbIlaeT Aony-

WIUHOdLIAUE BYHTVLININdU
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Ten. 608-28-38

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

Mpuem crarei

PAZIUO Ne 9, 2009

NPUKNALHAS SNEKTPOHMKA  QPAAUO®

Puc. 2

CTUMON. Haxarve Ha KHoNky SB1 v B 3TOM
pexume He ByAeT MMETb HUKAKMX NOGNEeA-
CTBWM (3aWuTa OT peTen).

Ecnun B BO3ayXEe, OKPYXAOLWEM JaTHMK
B1, noABuTCR HexenaTenbHan npumecs,
HanpsxeHve Ha Beieoge 5 MK npesnicur
nopor. dencteya no nporpamme, MK
BKIMOUAT ABYKOBOIA CUIrHan, 3acTasuT Cee-
TOAWON MUraTh KPacHbIM CBETOM, @ Ha
KOHTAKT 3 pasvema X2 nopacTt Hanpsixe-
HWE BLICOKOrO NOMMHECKOro YposHs. 3By-
KOBQW CHTHan MOXHO NPEKPaTUTL Haxa-
TMEM HAa kHONKY SB1, HO 8 DCTANbHOM
BHIBECTHU CUMHANM3ATOP U3 COCTORHUA
TPEBOrM YAaCTCH NWWb BPEMEHHDIM Bbil-
KNKQUEHUEM €0 NUTAHWA.

YyTWTE, YTO NPMMEHEHHEIIt JAaTUMK rasa
obnapaer AaHAYUTENBHOW  WHEPLWOH-
HOCTbIO, NO3TOMY nocre ¢akTUYeckoro
YCTPAHEHNA 3ara3oBaHHOCTY He cnegyet
TOPONUTECA BKNKOHATEL Chrsanusatop. s

M3BEXAHUA NOXHOM TREBOrK NyNLLE NOAO-
KOaTk HECKONBKO MUHYT,

Y1006 W3MEHMIL XpPaHAUWEECs B
EEPROM MK 3HaueHwe nopora, cneayer
BKMOYWUTL CUCHANN3aTOP MNpU 3apaHee
Haxaron kHonke SB1. Crapoe conepsxu-
moe EEPROM 6Gyger crepro. fanee He-
06X0AMMQ BLINONHWTL OMUCAHHYIO paHee
npoueaypy kanubpoBKU CUTHANU3ATOPA,

B cnywae ofpuisa nnv 3amMulkanvs nay-
WKX K AaTiunky NpoBoaOR HanpsXxeHue Ha
Bxoae AL MK craneT 6A1U3kuM COOTBET-
CTBEHHO K HYKO UM K HENPSXEHWNIO NuTa-
Hus. Mporpamma ato 3agukeupyer {no-
©POrM yctadosnerol pasHeivm 0.5 n 4,8 B)
U nepelpeT B pPEXUM CUrHanuMsauvv o
HEUCNPaBHOCTU. B 3TOM pexxume CBeTO-
ANoA faeT KPaCHLIE BCNLIWKW, NOBTOPAO-
wwmecs ¢ vactoron 1 Ny,

Peauctop B4 COBMECTHO C COEAUHEH-
HbIMW NapannefbHo peaucTopaMn Ri1—
R3 o6pasyer aenutens HanpsxeHus, Gna-
rogapa KOTOPOMY B CRy4Yae 3aMbIKaHUA B
Leny Aativka HanpsXedue Ha aHanoro-
BOM BxOze MK HE NpeBbICUT MakCumasb-
HO AONYCTUMOro. NpumexehHve Tpex pe-
3UCTOROB BMECTO OAHOro oBycnosneHo
TEM, YTC PE3NCTOPH 415 NOBEPXHOCTHOMO
MoHTaxa TunopaamMepa 0B0S paccynTatb)
Ha pacceueaHve motyrocti 0,125 Br, 2
B0 BPEMA “TPEHWPOBKKM' AaTHMKA MOW-
HOCTb 348CH MOXET npeenicnTe 0,25 BT.

CurHanu2aTop BLINOAHEH Ha OAHOCTO-
POHHEN NEYaTHOW NnaTte u3 GOoNbLMMPCeBaH-
HOroO reTyHakca pasmepamMmn 30x38 Mm,
V306paxXeHHOV Ha pMue. 2. OHa nomeLye-
Ha B NNACTMACCOBLIAN KOPNYC OT TenedoH-
HoM poseTkm TJC-6C, sakpennenHuiid ABy-
CTOROHHWM CKOTHEM Ha ONoke nuTaHus
{"ceTeBOM aaanTepe” ¢ BHIXOOHHIM HaNPs-
xeHnem 9 B).

Bce pe3ncTophl — 008 NOBEPXHOCTHO-
ro MoHTaxa Tvnopasmepa 0305, Pa3dvem
X1— PLS-ZR, pozetka paiwema X2 —
WTATHAA, UMEIOULBACA 8 TeNEPOHHON PO-
3etke. OTBETHYIO 4aCTb 3TOTO padbema —

Bunky RJ11— ycraHasnuealoT Ha OZHOM
W3 KOHLIOB 3XPaHUPOBAHHOW Napsl NPOBG-
noe MIT®3 2x0,14, coeguisiolen pat-
unk B1 ¢ curnanuaatopom.

K akpaHvpyoweit onaeTke napbl npu-
NavnBaOT AN\ 3a0€NKU 8 PA3teM HEBONL-
Lo oTPe3ok rmbkero npoeopa. Co cTo-
POHBI BaTHvika HUKYAA HE NOOKNOHEHHAA
ONNETKA MIOMMPOBAHA OTPEIKOM TEPMO-
ycaxueaemMon Tpybku. JkcnepumenTarnbs-
HO npoBepena pabora curHanu3aropa
NPV 4MHE COBQUHUTENBHBIX NPOBOAOB A0
20 m.

Y4TuTe, 4T0 NOAKNIoHATEL AaTHUK K CUr-
HANMM3aToOpy cneayeT TONLKO nocne Tuia-
TENBHON NPOBEPKY NRABUABHOCTY MOHTA-
xa npubopa. flaxe npy KpatkospeMet-
HOM CNY4aWHOM COEAUHEHWUM C MCTOUHU-
KOM NnTaHua Hanpamyio, 6e3 orpaHnyn-
TENBHOIO PE3VCTOPE, AATYUK HEU3BEXHO
BHIMAET U3 CTPOS.

AsyxureTHoilt ceetoamnon L-59EGW
MOXHD  3aMEHUTbL  OTEYECTBEHHBIM
AJIC331A.

O7 penakyms. FIporpamma MyKPOKOHT -
POANEPA CHIHAMMIATOPE UMEETCR HA HALLEM
FTP-cepeepe no agpecy <Hp://Mp.radio.ru/
pub/2008/08/gas.zip>. Obpaviaen BHME-
Hi1E, YTO 06EeCnEYeHIe NOXaPHON it B3DEIBO-
DEI0NACHUCTIA B XUHOM St HPONIBORCTEEH-
HOM NOMELLEHMA C NOMOLBIO CaMORBTLHOMD
CUHBNN3ETONE 3ara3nBaHHOCTH RHEeRUNYCTV-
MO §es ero ceprupukarm n HePUOANSECKO
nOBEPKU AOCTOBEPHbIMI METOLAMY. YCTa~
HAB/MBATH, KaKk DEKOMEHAYET ABTOP, fOpor
cpabaruisanua npubopa it NposepsTs ero
pabOTocNOCOBHOCTL IYTeM UCKYCCTBEHHOIO
CO3AaHUA BOMA3N JATHKE HEKOHYPOpye-
MO (IOBUEHHNOV KOHUCHTRBUWA TOPIONETO
rasza cneayer TONLKO Ha OTKONTOM BO3AYXe
“MA B XOPOWD NRUBETPAEACMOM HEXUNOM
rnomeietm. B moGom Cny4ae pesynbTars
STHX ONepaLitii HeAOCTOBEDHS!,

FPeaaxrop — A, onrwii, rpagiika — A, donrws

( BO3BPAWASCH K HAMEYATAHHOMY )

"Tpunait — ¢oHapb ana cnopTUsHbiX paHaTos”
("Papmo”, 2008, Ne 8, c. 20, 21)

A. BYLIKUX, r. Tomcx

YK@3aHHOMW CTaThe Bbln ONUCaH CBeTo-
LUOJHbIN POHAPE, YNpasnaembuii No
YNbTPA3BYKOBOMY KaHANy ¢BA3n. BHuma-

HWIO Y1TaTenen npeanaraeTca ewe ogvH
€ro BAPWAHT, OTAMHAKLLMMCS AUWL UC-
nenbaoBaHneMm Ana ceaan MK nanyyernn
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Ha pue. 1 u3obpaxeHa W3MEHEHHAA
cxeMa MprMeMHUKa KOMand. Hymepauws
aetanert Ha Herl (3a NCKNIVYEHWEM CHBO-
exHoro QY DAT} npoaonxaer HavaTyio Ha
puc. 1 npegpayllen cratou. INEMEeHTh
BM1, BM2, R3-~R5, R7—R9, R11, C3, C4,
C6 v VT2 B paHHOM cnyyae He WCnone-
3YIOTCA U B YCTPOWCTBE OTLYTCTBYIOT.
Mpuemuk MK KoMaHg COCTONT 12 ABYX

K"+ C11
R28-R33
;
/VD11 -vD16
AN56B
K craky VTS5

Puc. 2

VWaeHTUYHEIX y3108 Ha QY DA1.1 u DA1.2,
YCUNVBAOLUMX CUMHANBI HANPABNEHHBIX B
PE3nbie CTOPOHE GOTOAUOACB, obbean-
HEHHbIX B rpynne VD3—VDS u VD7—VDS.
Nepepn, nopaqer Ha BXOA MUKPOKOHTPON-
nepa DD1 sbixogHble curHanel gsyx OY
o6be,qu0 HRIOTCA C NOMOLLELO AMoaos VD6 v
VvD10.



13 pepegacwen yacty gorHapa yaa-
neHbl 3nemenTtol L2, VD2, C7, C8, C10,
BQ1, BQ2. BaameH K CTOKY TPaH3UGTOPa
VTS no cxeMe, W300paxeHHOW Ha
pUC. 2, NOAKITKOYEHB! Briapannens WecTb
ueneih 13 MK nanyLawouwero guoga m
OrpaHVYMBAIOLLErO TOK pe3ucTopa. Ma-
NyHeHre OAWoL08 TakxXe HanpasieHo B
pa3ssble CTOpPOHL. KOHCTPYKuMA HOBOrQ
npubopa otArNaeTca Hanuyvem gonos-
HUTENBHON NeYaTHON NNAThl, HA KOTOPOW

pasmewens  $oTo- KU M3nysalwme
avoael.

MNporpamMmMa MUKpoKoHTponnepa DDt
(havin treet1-ROO-m.mca) Tpebyer nuwe
HE3HauYNTEeNbHOro n3MeHenus. B ee ¢gpar-

MEHTEe

L2: cmp.w #150-60,&TACCR]
jz L3
mov.w #150-60,&TACCR]

obe koHCTanTLl #150-60 cnegyeT 3ame-

HUTEL ba #150-10, nocne yero 3aHoBO
OTTPAHCNKUPOBATL NPOrpPaMMy.

O7 pegaxyum. Ha Hawenm FTP-cepsepe
no aapecy <fip: //fp.radio.ru/pub/2009/
09/treel-2-3.zip> vumeercs rnpegocras-
NeHHLIE ABTOPOM DAV NPOEKTA NEYATHLIX
AN3T 3TOFQ 8apuanTa npubopa.

Peyarrop — A, omwia. 1paguxa — A, Jonr mi

Tanmep ansg "NOCTPbI

HYuxeBckoro”

K. MOPO3, r. Hapsim Smano-Hexeyxkuni AO

PaspaboTansbii aBTOPOM TANMER NPEARAIHAYEH QN7 NePROJANYE-

CKOrpo @BTOMAaTruYeCKOrQ BKRIQYeHRUS W BHIK/TIOYeRns

“mocTpor

YsxeBCKOro” nau Apyrux yCTpPonucTse, nuraowmuxcs or cetn 220 B.

PW NOCTOSIHHO BKAIONEHHOW B Teue-

HUE CedHCa "NICTPe” KOHLEHTRauUWs
OTpUUATENLHLIX 23POVCHOB MOXET npe-
BbLICWTE ONTUMANbHYIO, 4TO HEe COBCEeM MO~
NE3HO AN 3[0P0OBLA. U3MEHATh KOHLEHT-
PAUMIO MOXHO NEPUCOUNECKUM BKNO-
YEHWEM U BBIKNIOYEHMEM "NIOCTPBI” HA
HECKONBKO MUHYT, HO AEnaTk 3TO BPY4YHYIO
teynobHo. Mpepnaraemulid TakiMep nos-
BONSET AaBTOMATUEUPOBATE 3TOT NpoLEce.
CxemMa ycTpOMCTRA NOKa3aka Ha pyc. 1.
Ha norwdeckux anementax DD1.1—DD1.4

X51 Harpyska N
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1 vs1 TC106-10-5
C1 022 mx x

auctopa VT1 {(KT816A). Ero npumeHeHve
oByCnoBREHC TEM, YTO MAaKCWMAaNbHLIN
NOCTOSHHLIM Ba30BBIM TOK CcOCTaBnsieT
1A, a umnynechHeli — 4 A, 410 Bonblue
TOKa 3apaaku konaeHcartopa C1. Myneca-
LMY HANPSKEHUA MTEHUA MUKPOCXEMB
DD1 crnaxusaeT koHgeHcartop C2.

B MCXOOHOM COCTOAHUW BCE KOHAOEH-
caropbl paspaxeHol. [ocne noakniove-
HMA YCTPOWUCTBA K CETU Ha4yuHaeTcs 3a-
paaka koHaeHcaropa C3 yepea peaucro-
pet R3 vt R4. MNpu 310M Ha eelxoge ane-

——» x BeiB. 14 DD DD1 KSB1NATY

awon VD2, peawctop RS wm snemedr
DD1.2, a tpanauctop VT2 3akpoercs,
noaToMy Harpyaka Gyger obecrodena wn
ceetoanon, HL1 noracHeTr — Taiimep
HAXOOMTCH B pexume “Tlaysa™.

AnvtencHocTe pexvMorR “PaboTa™ u
“May3a” — NPpUMEepPHO OT Tpex MUHYT A0
nonyqaca — W3MEHAIOT NEPEMEHHBIMU
peancTopamu B4 v R7 COOTBETCTBEHHO.
MockensKy Genu 3apsfikv KOHAEHCATO-
por C3 n C4 otaeneHsl Apyr OT gpyra, To
YCTAHOBKA ANVTENLHOCTU PEXWMOB HE3a-
BUCHMA.

MpuMeHeHsl NOCTORHHLIE PE3NCTOPL
MNT, nepemennnie CNO, CN4-1, okeuna-
Hbe KOHfEHCATOPH — WMMOPTHbIE, MNpU-
4em C3 u C4 xenarensHo noaobpats C
MUHUMENEHBIM TOKOM yTeuku. C1 — um-
NOPTHEIN, NPEAHAIHAYEHHbIA Ons8 paboTbl
npv nepemMexHHom Hanpaxenun 250 B. B
ABTOPCKON KOHCTPYKLWK YCTAHOBNEH KOH-~
[EeHCATOp OT CEeTEeRDTO UNBTRA UMNYNb-
cHoro 6haoka MUTAHMRA NEPCOHANBHOMO
KOMNBOTEPa. Ha Kopnyce KOHAeHcaTopa

U1 MOC3062

DD13

DD1 1

DO

Lz
i

HL?
| AN307BM

u12

Puc. 1

cobpaH reHeparop NpPSMOYFDABHBIX KUM=
NyNbLCOB € PEryavupyemMoil CKBAXKHOCTLIO.
MuTaee HanNpPaXeHNe Ha Harpysky
{"mocTpy YYXKEBCKOro™) NoCTynaeT Hepea
cumucTop VS1, ynpaenenne um ocy-
LEeCTENAETCA CUMWCTORHOK ONTonapoi
U1. Ceetoamnog HL1 — nHAMKATOPHLINA, OH
CUTHaNW3NPyetT O TOM, YTC nuTalowee
HANPAXeHWe NOCTYNAeT Ha HArpysKky, pe-
avcTop R10 — TOKOOrpaHm4mMesaroLvii.
Bnok nuTaHua reHepatopa cobpaH no
GecrpancdopmatopHon cxeme c Gan-
NacTHbIM KoHaeHcatopom C1. Peaucrop
R1 orpaduymeaeT 3apsaHblil TOX 3TOFO
KOHOEHCATOPE NPW BKIKOYEHUN YCTPONCT-
BA B C€Tb. PYHKUMIO CTABUNUTROHA C Ka-
npsxkexuem crabunmuaaumm oxono 10 B
BhINONHAET SMUTTEPHBIG NEepexoq TpaH-

L— = kB0 7 DD

merTa DD 1.3 — HW3KuiA norn+eckuii ypo-
BeHb, a Ha Bbixoge DD1.4 — BBICOKMA.
Moatomy koHAaeHcaTop C4 3apsxartea He
fyger, a TpadaucTop VT2 0TKpelT- Cranet
cBetMTE cBetoavon, HL1, a cumucTtop
ontonapel U1 U cumuctop VS1 wHaunyT
OYKPLIBATLCS B HAYANE KAXAOro nonyne-
proga CEeTEBOFO HANPAXEHUA, KOTOPOE W
NOCTYNAT HA HArpy3ky — TaliMep Haxo-
oMTC] B pexmnme "Pabtora’.

Koraa HanpsxeHwe Ha KoHAeHcaTope
C3 pOCTUrHEeT BBICOKOIO NOMMYECKOrQ
YPOBHS, Ha BeIXOAe anementa DD1.1 ycTa-
HOBUTCA HW3KWI YpOBEHb, @ Ha BHIXOAE
DD1.3 — BbicOkuiA. HavHeTcsi 3apsaka
xoHpeHcaTtopa C4 uepes anement DD1.3
u peauvctops R6—R8, koHaeHcatop €3
CPaBHUTENBHO BLICTRO PA3PAANTCS Hepea

uMeeTca Haanuck 250 VAC". MoxHo
TAKKe NMPUMEHUTE KoHaeHcatop K73-17
Ha HanpsxeHue He meHee 630 B. TpaH-
aucTop KTB16B MOXHO 3aMEHWTL CTabu-
nuTpoHoM 8158, BkAOHUE BT KATOAOM
Kk "+" koHgeHcaTopa C2.

Kopnyc (nopxoaswero pasMepa) ran-
Mepa A0/MKeH ObiTh NNAaCTMACCOBLIM, Ha
nNepesHEn rnaHesn ycraHasnueaT nepe-
MEHHLIE PE3NCTOPRbI, KOTOPLIE CHabXanT
wKanamu, NPOrpanyyMpoBaHHEIMKA B8 yC-
NOBHBIX &AWHULAX BPEMEeHWn (puc. 2).
PyuKkK 3TWX pE3UCTOROB A0KXHL) ObiTe N3
M30MSLMOHHOIO MaTtepuana, NoCKONLKY
ANEMEHTHI YCTPONUCTBA MMEIT ranbsaHn-
HECKYHK) CBR3b C CeTol0. MHe3n0 n CBETO-
oA KpenaT Ha BokoBOW CTeHke Kopnyca.
Ans NpoOBOAHONO MOHTAXA OCTANbHbIX
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netanen nNpUMEHEHA YHUBEPCANbHAR
MOHTaXHas NedaTHasn nnavta pasmepamu
30x60 MM, KOTOPYIO YCTAHABNUBAIOT
BHYTPU kOpnyca. MoCKoseKky TOK, oTPes-
nAeMbiit "NIOCTPOoN", HEBONLLLIOH, CUMUC-
Top VS1 paboTaer 63 TennooTeoaa.

[ HWA—Tenexkom,

Pegaxrop — . Hevaee, rpaguxa — . Hevaes,
poro — asropa

€. Koto Koroycos A.C.,

Moposor A. K.

Il yankkas pekingygs OntumansHas
UNBTPpAaUUR

LAl UHIBHEGOH  Commoos o
nun nencaumMa no-
mex. flon pep.
npog. A. C. Ko-
TOyCOBa., — M.:
lopsyas nn-

2008. — 166 c.:
. W,
ISBN 978-5-
9912-0047-9.

PaccmoTpeHs BONPOCh OMTUMANBHO-
0 pPa3nuyeHvs 1 GUNBIPaunY CUIHaN0B
Ha $oHe Benoro wyma u CTPYKTYDHO-
LETEePMUHMPOBaHHBIX NOMexX. [poBoaMT-
CAl CUHTE3 PAINUNHBIX 2NMOPUTMOR ONTH-
ManbHOTO BRIAENEHWA U PA3NVUEHVA G
xoMneHcauuew nomex. MNpencraeneus
PE3YNLTATH aHANN3a ITVX aIrOPUTMOBR Y
APPEKTUBHOCTL NPOLECCA KOMINEHCALMU.

3HauUUTENLHOE BHUMEHWE YOenaeTcs
80NPOCAM UCCREAOBAHUA METOAOB KOM-
NeHCauMn rayCCoBCKUX TMOMEX Npu
npueme ANCKPETHBIX COOBLUEHMIA.

Jlna MHXEHEPOB, HayyHeIX COTPYOHU-

KO8 W aCNUPAHTO..

Or1aen peasnaauum nagaren bCTRR:

Ten. (495) 737-39-27,
WWW.TECHBOOK.RU

CMMUCTOPHBINA perynaTop

MOLLHOCTM

B. MOJINAHOB, n. Canebopck KpacHORPCKOro kpan

chmncvopuux pPerynaTopax MOLWHO-
¢!, patoTalmx NO NPUHLWAY NPO-
NyCcKaHuA 4Yepe3 Harpysky onpegeneHro-
ro 4yncna NonNynepmMosor TOKa B eAVHULY
8PEMEHW, OCNXHC BbINONHATECH YCROBUE
HYETHOCTK X Yvcna. Bo mHormnx U3BECTHbIX
PaouoniobUTENLCKUX (M HE TONMBKO) KOH-
CTPYKUMAX OHO HapywaeTca. BHumaHwio
yuTarenen npeanaraeTca  pPerynatop,
cB06OAHLIN OT 3TOro HepocTatka. Ero
CxemMa n3obpaxena Ha pMc. 1.

30eck UMEeINTCA y3en NUTaHuA, reHe-
PaToOR UMMYNbCOB PEryNMPYEMON CKBAX-
HOCTY W (OpPMMPCOBaTENb WMNYNbCOB,
YNPaeEnsiOWMX CUMUCTOROM. Yaen nuta-
HVA BLINONHEH NC KNACCUNECKOW CXeme:
TOKOOrpaHuunsaume pesnctop R2 n
koxgeHcaTop C1, BuNpAMUTENRL Ka AWD-
fax VD3, VD4, crabuantpor VD5, crnaxu-

NOXHDBIM TONBKO 8 OTPMLATEALHOM NOAY-
nepuoae CeTesoro HanpPRXeHUs,

MNpeanonoXum, TRUIMEpP Ha 3NeMeHTax
DD1.3, DD1.4 HaxoAWTCs B COCTOSHUU C
HA3KUM YPOBHEM HA BLIXOOE 3NemMeHTa
DD1.3 1 BbICOXMM HA BbIXOAE 3INEMEHTA
DD1.4. Ans namMeHeHmns 3Toro CoCTOaHUS
HeobxoamMMo, 4TOGHI BHICOKWIA YPOBEHE Ha
BbixoAe anemMenTa DD1.2, coeanHeHHoM ¢
seBoA0M 6 anemexTa DD1.4, cran Hms-
KUM. A 3TO MOXETF NPOUICIATY TONBKO B OT-
pULATENBHOM NONYNEepuoge CeTEBOro Ha-
npaxeHun, NoCTynalwero Ha sueoa 13
anemenTa DD1. 1, HE3aBWCUMO OT MOMEH-
Ta YCTaHOBKM BLICOKOTQ YPORHA Ha BLIBO-
ne 8 anementa PD1.2.

QOpPMUBOBAHUE YNPABASIIOLLETQ UM-
NYABCE HAYUHAETCS C MPUXOAOM NONOKU-
TENLHOrO nonynepuoaa CeTeBrorc Ha-

~2208

DD1 K581/IES

—

DD1.4

| .2
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7 VDG 47 Mcx [
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KT31070
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C1 C222nmk
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Z VD3 R VDS T 500k x
KA521A 18148 T *168 I_-K BwB. 7 DD1

~2208
Puc. 1

saowwi konaencartop C3. Yacrora mm-
nyneCOB rexepartopa, cobpaHHoro Ha
anemenTax 0D1.1, DD1.2 n DD1.4, 3aeu-
CUT OT EMKOCTM koHAeHcaTepa C2 u ¢o-
NPOTUBAEHUA MEXAY KPatHUMKN BBIBOLA-
MU NEPEMEHHOro peancropa R1. 3Tum xe
pPE3VCTOPOM PErynUPYIOT CKBAXHOCTb
UMNYALCOB.

3nement DD1.3 cnyxut $OopMUPOBE-
TENEM UMNYNBECOB € 4ACTOTON CETEROFO
HaNPRXEeHVs, MOCTYNAIOWEr0 Ra ero
BoIBOA 1 Yepes aenutens U3 peaucTopos
R3 n R4, npuyem Kaxaelil UMNyaeC Haum-
nHaetca B6nMan nepexoaa MrHOBEHHOro
3HAYEHUR CEeTEBOro HANPAXEHUs) yepes
Honb. C Bbixopa anementa DD1.3 atw
UMNYNBCB YeRe3 OrpaHUHUTENbHBIE peaun-
ctopb RS 1 R6 nocTynatoT Ha 6asst TpaH-
3UCTOPOB VT1, VT2. YCUREHHHEe TPaH3u-
CTOPaMU UMNYNLCH YNpaBNeHUA 4Yepes
pasaenvTensHoiii koHaercatop C4 npu-
XOAAT HA YNPaBNAIoWWit 3NeKTPOL, CUMU-
cTopa VS1. 30eCh ux NONsAPHOCTE COOT-
BETCTBYET 3HAKy CETEBOr0 HaNPAXEHWUS,
MPUNOXEHHONO B 3TOT MOMEHT K BhiB. 2
CYMUCTOpPA.

Bnarosapa Tomy 4T anement DD1.1
u DD1.2, DD1.3 v DD1.4 ofpasylor Aga
TPUIrepa, YPOBEHb HA BbIXOAE 3NEMEHTA
DD1.4, coeaMHeHHoOM ¢ BHIBOAOM 2 3ne-
meHTa DD1.3, cMerserca Ha NPOTUBONO-

npsxeHus Ha eoiBoa 1 anementa DD1.3. B
HEKOTOPLIF MOMEHT B peaynsTate nepe-
3APAOKM KOHZEHCaTOPa C2 BLICOKUI YPa-
BEHE HA BbIBoAE B 3nemeHTa DD1.2 cme-
HUTCA HUIKUM, HTO YCTaHOBVIT Ha 8bixone
ANEMEHTa BLICOKUIA YPOBEHb HaNPsKe-
HWA, Tenepe BolCOKMIA YROBEHD HA BHIXOOE
anemeHTa DD'1.4 TOXe MOXET CMEHWUTECH
HU3KUM, HO TOMBKO B OTPULATENLHbLHA
noNynepuon HanpsxeHws, nocTyna-
owero Ha esigog 1 anementa DD1.3. Cne-
aoBatensbHo, pabouvi uukn QopmupoBa-
TENA ynpasnmou.wlx WMNYJNbCOB 3aKOHYNT-
CA B KOHUE OTPHLATENBHOTO NONYNEPHo-
04 CETEBOrO HANPSIXEeHUR, a obLuee YWeno
NONynepUoaCcE HANPSXKEHUS, NPUIOXKEH-
HOMO K Harpyake, Hyner 4eTHbIM.

OcHoBHas 4acTe Oevanein ycTpowcTea
CMOHTUPOBEHA HA NNare C OAHOCTOPOH-
HEeW NEeNarbio, HepTex KOTOPOW noka3aH
Ha puc. 2. Juoab VD1 v VD2 npunanHes
HENOCPEACTBEHHO K BLIBOOAM NEPEMEH-
HOro peaucvopa R1, a peauctop R7 — K
BbIBOAaM cumuctopa VS1. CumucTtop
cHabxen pebpucTeiM TENNOOTBOAOM 3a-
BOACKOro W3roTOBAGHWA C MNOWaabio
TENNCOTBOARUENA NOBEPXHOCTU OKOAC
400 cv?,

MNecnons30BaHbl NOCTORHHBIE PE3NCTO-
pel MIT, nepemednbii pesuctop R1 —
CN3-4aM. Ero MOXHO 3aMEHUTL OPYIUM



TAKOro Xe wny BONblIEro CONPOTUBAE- |

tus. HoMmudane peamctopoe R3 v R4
AOMKHE BbITe oguHakoseiMy. KoHaeHca-
Topw C1, C2 — K73-17. Ecnu Tpebyerca
MOBLILEHHAR HANEXHOCTb, TO OKCUAHbLIR
xoHpeHcaTop C4 MOXHO 3aMEHWTb rne-
HOMHBIM, Hanpumep, K73-17 2,2...4,7 Mxd
Ha 63 B, HO pa3Mepbl NeHaTHo nnatsol
npugeTcs yeenvyuTe. BMecTo auwogos
KA521A rioaongyT v Apyrve Manomou-
HbIE KpEMHKEBLIE, a cTabunnTpoK O814B
3aMeHnT nwbor 6onee COBPEMEHHLIA ¢
HanpsxxeHuemM crabunuzaumi S B,

3ameHa TpaHaucTopos KT3102B,
KT3107T — gpyrue mManomMoLHBIE KPeM-
HWEBLIE COOTBETCTEYIOLLEN CTPYKTYPH.
Ecnvt aMninTyaa CTKPBIBAOWMX CUMK-
c¢Top VS1 umnynbCoB TOKAa OKaxXercs
HeAOCTATONHON, CONPOTUBREHWE PEe3n-
cropos RS 1 R6 ymeHbtlath Henbad. Jiyy-
we noacdpaTe TRAH3UCTORBI C BO3MOXHO
6onbwuM KOG PUUMEHTOM nepegayn
TOKA MPY HANPSXEHUN MEXAY KONNEKTO-
poM ¢ amuTTepoM 1 B. Y VT1 oH fonxen
Beitb 150...250, y VT2 — 250.,.270.

MO OKOHYAHUKM MOHTZKA MOXHO NPW-

CORAVMHATE K PErynaTORYy Harpysky
. 525 .
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Puc. 2

conpotueneHviem 50...100 OM v BKNO-
4YaTh ero B ¢evb. MNapannenbHo Harpyske
OAKNIOHNTE BOALTMETR NOCTOAHHOIO
Toka Ha 300..600 B. Ecnu cumuctop
YCTOMYMBO OTKPLHIEABTCA B 00OMX nony-
NepUoLax CeTEBOIO HANPDAXEHRUA, CTPEn-
Ka BONLTMETPA BOOOWE He OTKNOHASTCR
o1 Hyna nuBo HeMHOro Konebnerca
BOKPYI Hero. Ecnm xe CTpenka BONLTMET-
pa OTKNOHSETCA NUIWbL B OAHY CTOPOHY,
3HAYUT, CUMWCTOR OTXPHIBAETCH TONBKO B
nonynepuohax oAHoro 2Haka. Hanpas-
NeHne OTKNOHEHUs CTPenku COOTBET-
CTBYET TOWN NONAPHOCTU NPUNOXEHHCTC K
CUMUCTORY HANPSXEHUA, NPy KOTOROMU
OH OCTARTCA 3aKpbiteiM. OOLINHO Npa-
BUNbHOW pafoTel cuMmcTopa ypaetcs
D06NTLCA YCTAHOBKOW TpanaucTopa VT2
c Bonblumm 3HaveHveM KosdouUUueHTa
nepenayqy Toka.

PegakTop — A, o, rpadwia — A, Roarws

ABTOMOOMUNBbHBLIN

GSM-curnanusaTop

|c onpeaeneHneM KOOpaAuHaT

B. BALJEHKO, r. Xapbxos, YxpavHa

oayns SIM300 dopMupyeT Ha BeiBO-

ne 30 (NET LED) vmMRynbCel Anu-
TENBHOCTLIO 64 MC, NPOACNIXMTENSHOCTL
nays MexXay KOTOpPbIMW CEMAETENbCTBYET
0 pexnme erc paboTte):

800 MC — MOAYNE HE MOXET HAlTU CeTh;

3000 mc — Moayne 3aperucTpupoBaH
B CETWY;

300 mc — wnger nepegaya WHpOPMaE-
umu no nporTokony GPRS.

Ana obnersenma OTAaOKU W KOHTPONA
paboTe MOAYNR K 3TOMY BLIBOAY Yepes
YCUAWTENb Ha TpaHnaucTope VT 1 nogknio-
yeH ceeTopuon HLT.

Puc. 4.

NankHeieM. Xora 210T anropuT NpoBe-
peH ¢ noMowbio TenedpoHa GUPME
Samsung, oH cnpaeegve 1 oA Tenedo-
HOB APYINX MAPOK.

Curnanusarop cobpar Ha ABYCTOROH-
Hel nevaTHoM nnarte, pPasMepe! KOToPoH
BHDOpAHbl UCX0AA U3 €€ PasMELLeHNs B
NNacTMaccorom kopnyce KM-31N pasme-
pamu 110x78x32 mm {puc. 4). Ons kperi-
NEHUA KOPNYC CHAOXeH Apymsa “yLukamu”,
HepTexu NeyaTHbIX NPOBOARWKOB HAa O8YX
CTOpOHaX nAaTsl NpyBeaeHnLl B macltabe
1:1 Ha pue. B, a cxema pasMeLleHnna
neTanen Ha Hell Nokasaua Ha puc. 6.

3neMerTel  Ana

NOBEPXHOCTHOTC

MOHTaxa v MOAyNb

UZ yCcTaHaRnMBAKOT €

| 0AHOW {ycnoeHo

BEPXHEW) CTOPGHY, a

T€ 3NIEMEHTH, Bbi-

COOb! KOTOPLIX NPe-

HAa3HaYeHb 019 MOH-

! TaXa B OTBEPCTUNA, N

Moaynb Ul — € uux-
reln. [lnara wmeer
BLICTYN, BXOAAWMNI B
OTBEPCTUE Kopnyca.
310 obecneuvsaer
yaoBHOE NOaKnioNe-
HUE COEONHUTENDb-
HbIX IPOBOAOB K Pac-
NONCXEHHLIM 3€eCh
3axmumam XT1—XTE,
B KANECTBE KOTOPBIX
aBTOR MCNONB30BAN
CABOEHHLIE BUHTO-

|

Kak yxe 6bino ckalano, Heobxoanmas
ana pabothl B cetn GSM SIM-kapta DS1
MOXeET ObiTb NpUobpeTena y noboro coto-
BOro oneparopa. Ee nogkniouaioT k npea-
HAZHAYEHHBIM U181 3TOrC BRIBOAAM MOAYNS
U2, scTapnss 8 CneyyanbHeI aepxarent.
MNockoneky BeBoa 16 (SIM_PRESENTS)
pasbema X4 coeanHeH ¢ obwmum NpoBo-
LOM, moaynb U2 Beerpd CHMTaeT, uTo
SIM-kapra B gepxarene umeerca. Ha pa-
6OTY CUrHANKIATOPA 3TO HE BAKSET, 33T0
YNPOWAET €ro CXEMY W NPOrpamMmMy MUK-
POKOHTPOANEPA.

B SIM-kapTe, ncnons3yemMon B CurHa-
n13aTope, HeNOHXGAMMO 3anPOrPamMMupo-
BarkL 3anper 3anpoca PIN-koaa. Jna atoro
KApPTy BPEMEHHO BCTaBNAT B noBoi
COTOBbIA TenedoH, BKAIHAIOT Ero 1 BBO-
anT PIN-kopg, ecnn tened:0H ero 3anpocur.
3aremMm, BOWAR B Meno "HacTpoiika” tene-
¢ora, BROVPAT NyHKT "BEe30nacHOCTb 1
panee — “NMposepka PIN". 3pect BLIGW-
pawT pexvM "BoikiicdeHa" U noaTeep-
XOAT BEIOCR, Nocne 4ero TenedoH ewe
paz npennoxut eeecti PIN-kog v, nony-
Y18 NPABUNbHOE 3HAYEeHVe, 3anuviuer B
SIM-xapty npyauak 3anperta NPoOBEepkU B

Oxorqanne.
Havano cm. 8 "Pagno”, 2009, Ne 8

Bhle konogkm DG300,
HO MOXHC NPUMEHWTE W OPYrWe C Warom
3AMMMOB 5 MM,

MukpokoHTponnep ATmega162- 16A]1 —
B nNnockom kopnyce TQFP-44 ¢ warom
BbIBOACB 0,8 MM. Pe3nCTOph 1 KOHAEH-
caTopkl {3a UCKAKYeHneM okeuaHbx C1 1
C4) — tmvwnopasmepa 0805 gna noeepx-
HOCTHOINO MOHTaxad. fpoccens L1 —
RCH8011 nnun nioboii apyron MHayKTve-
#OCToIO 100 MKH, PRCCUMTAHKBIA HA TOK
mubumym 1,5 A, Avog Wotkn 1N5822
MoxeT 6uTh 3ameneH Ha MBR360, a avion
1N4007 — nioObiv, BHAEPXMBAIOWMM
NPAaMo# TOK He meHee 1 A. CTabunnTporel
BZV55-B/C4V7 MOXHD 3ameHnTe Apyrv-
MK HA HanpsxeHve 4,7 B 8 manorataput-
HOM KOpNyCe ANS NOBEPXHOCTHOIND MOH-
Taxa. Bmecto ceetognopa L-424H0OT no-
Aoraet n Mobor Opyroi B KOpnyce ava-
vetpom 3.5 mMm. CamosoccTaHaenuea-
owmMnca npegoxpadntens FU1
RXEQZ0.

Pazbem XP5 — wreipeean Konoaka
PLS-6. Ons nepewmbivkn S1 {opxamnep
MJ-0-6) Ha nnate ycTaHOBNEHa konogka
PLS-3. lNooxopawme B Ka4eCTBE pasbemMa
X3 pepxatenn SHM-kapT aBTOP BCTREYAnN
nogs HasgaHusmMu WSCD-06ACP1U4 [4] n
SIMVI-SIMA-D-06. BepoaTHo, 8CTb U Apy-
rme.
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Puc. 5

GPS-moayne Ul kpenaT K naare, npu-
Mase €ro MeTannv4eckoe OCHOBAHUE B
HECKOABKUX TOMKEX K CNeuuancsHo OCTas-
NeHHBIM Ha Nnate yyacTkam ¢donbrn.
Bunky nutaHua ¥ uHTepdenca Moayns
COSAMHRAIOT € YCTAaHOBNEHHONW HA BEpXHEN
cTopore naate Bunkoin X1 (K10G0025 [3])
nepexoarmkonm U1l — cemmunposofHbiM
nnockum kabenem X03G0039 ¢ oamuako-
B8bIMU PO3eTKamMu Ha oBoux KoHuax. Ana
€ro nNpoxoga B nnate nNpefyCMOTPEHO
OKHO.

Ana ycraHoekn GSM-mogynas U2 Ha
nnare mMoHIMpyicl Bunky X4 — JXT
210-106001-001. Ona wmeeT 60 koHTax-
TOB, PACNOAOXeHHuIx ¢ warom G,5 MM B

nea paga. Npakmka NoKa3siBaeT, yT0 13-
rOTOBUTL NAATY € TAKMM LIAFOM KOHTaKTOB
B OOMALLHMX YCAOBWRAX BMNOSHE BO3MOXHO,
ecny, Hanpumep, HaneyaTaTbh PUCYHOK
NPOBOAHUXOB Ha NA3EPHOM NPUHTEQRE, a8
3aTeM NPUNOXWUTL PUCYHOK K 3arcToBke
NNaTts U NPOAAXVBATE €r0 0OPATHYIO CTO-
POHY YTIOrOM A0 NCAHOTO NepeHoca kpa-
cutens Ha Gonbry. Takan "NazepHo-yTIoX-
HaA" TEXHONOTUA HEOAHOKPATHO ONUcaHa
B paguonburensckoli nuteparype. Te
KOHTAKTH Pa3bema, KOTOpbIE COrnacHoO
CXEME CUIHAMM3aTOpa HE UCMONL3YIOTCA,
MOXHO CCTABUTb HENPUNAAHHBLIMU.
Moayne U2 HapesaT Ha pasbeM, npu
ATOM UMELLMECs] Ha KOPNyce MOayna

Nenectkr ACAXHL BOWTM B CNELWANEHO
npesHasHa4eHHLIe RS 3TOFO OTBEePCTUR
nnavel, FAE VX KPENAT Nankon. K aHIeHHBEIM
KOHTAKTAM MOAyna (CM. puc. 2) Npuco-
eanpaloT  pazbem GCS nepexoaHwnka
RF300 {ocHaLEeHHOro passemamm oTpes-
Ka CBEPXTOHKOrO koakcuaneHoro kabens
anvHon 100 mm). Pazvem SMA nepexoca-
HUKA 3aKpennsorT raikom B OTBEpPCTMW,
NPOCBEPAEHHOM 8 CTeHKe kopnyca. K ato-
MY pPazbemMy NOAKNIOHAKT BHELUHIOK aH-
TeHny WA1 ¢ BXOOHbIM CONPOTUBAEHUEM
50 Om, paGoTarowyto B HaCTOTHLIX Avana-
3oHax 900 v 1800 MMy, 371o moxeT BuiTb
GSM-anTenHa 2J520 [6] wnu ppyras no-
nobHan. Takoil BapuaHT A3eT BO3MOX-
HOCTB NOMECTUTL AHTEHHY B MOGOM yao6-
HOM MecTe, rae obecnednBaeTca aocTta-
TOYHLIN YPOBEHb CUrHana Oa3oBbIX CTaH-
umet cetr GSM.

MoxHo 0GoUTUCE 6€3 aHTEHHOrO nepe-
XOQHWKA, UCNOAL3OBAB, HANPUMEP, Mano-
rabapuTHBIN aHTEHHBIN MOaY Nk 2J550 [7] 1
npunaas ero kabenk HenocpeacTBEeHHO K
KOHTaKTHBIM nnowagkam mogyns U2. B
ATOM CAy4AE AHTEHHY MOXHO Pacneso-
XWUTb BHYTPU KOPMyca curHanusaropa. 310
XYKE C TOYKW 3EHUNA KAYECTBA CBA3K, HO
06eCcneynBaeT QOMNONHUTENBHYIO CKPHIT-
HOCTL YCTAHOBKM CUrHaNW3aropa.

8 nioGom cnyyae pacnonarate CurHa-
nvsatop B aBToMOBWNe cneanyer Tak,
yTobbl MEXAY HUM 1 HeBecHON nonycge-
PO He BLIN0 MeTannuyeckyx nperpag.
Hawnyqwiee, Nno MOEMy MHEHUIO, MECTO
YCTAHOBKW — NOA NOAKOW 33 3aaHWM
CUBEHBEM,

Patora curnanusaropa

Mocne noaayym Ha MUKPOKOHTROANEP
CUIHANW3ATOPA NWUTAICLLEND HANPHKEHWA
NPOV3BOAUTCH MHULIMANMIAAUMS €10 CTEKA,
HACTpOWKa NUHWIA BBoga—BbIBoga, UART.
3aTtem BLINONHAETCR NpeaBapuTenbHas
HacTporika GPS- n GSM-moayneit (Mogyns
SIM300 No yMOAYAHWMIO HACTPOEH HE GKO-
pocTb obMeHa UHDOPMaLMEN C MUKPO-
koHTponaepom 115200 Bog, oaHako B
fnpouUecce MHUUMANM3AUWKM APCrpamMMa
nepecTpauveaet ero Ha 4800 boa}. Cvrha-
NIM3ATOP REPEXOANT B peXxKmnM "Oxnagarme”.

Pexuea "OxpaHa” BKAHAIDT HKETUEM
Ha kHonky SB1. O6pature BHUMaHUE, 4TO
Hanpskenue 12 B Ha 3Ty KHOMKY W KOH-
TakTHbIe gativkn SF1—SF3 nopado c 3a-
*uma XTS5, NOAKNICHEHHOro K Lenw +12 B
Yepes CamMOBOCCTAHABAMBALUWIACA Npe-
poxpanniens FU1, u4to npegoTtspawaet
NOCNEACTBUA CNYHANHLIX 3aMBIKAHWIA CO-
EAUHUTENBbHBIX NPOBOAOE HA "Maccy" aB-
TomMobmna. dativkn SF1—SF3 MoryT ObiTe
NIOOBIMKU, BAXHO N, YTOOK B TPEBOX-
HOM CUTYyauM HA KX BbIXOAAX, COSOUHEH-
HbiX C 3axxumMaran XT2—XT4, nosensanock
HanpsaxeHue +12 B otHocuTensHo ofwe-
ro npoecaa (3axvma XT6), a B OTCYTCTEBME
TPEBOrv OHC BbINO BAUAKKUM K HYAIO.

Mocne Haxarus Ha kronky SB1 curna-
NIN3ATOP HEKOTOPOE BPEMS {(OKOMO Tpex
MMWHYT) HE AHANV3NMPYET COCTOSHUE NaT-
YUKOB. 3TO A3ET BO3MOXHOCTE BLIATH W3
asToMoDund, 3anepeTb ro, BbNONHWTE
opyrue Heabxopumeie aeincTeuna. Mo ncre-
YEHWU YKA3aHHOIC BPEMEHU CUIrHANM3a-
TOP PearnpyeT Ha CNeayioLUmne CobLITUA:

1. Tpn cpabateiBannm nOBOro garym-
Ka WU noseneHuu Hanpsxenma +12 B Ha
COOTBETCTEYIOLIEM 3aXUMe OTnpasnaeT-
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Puc. 6

ca SMS-coofLeHue unw (B 3aBUCUMOCTH
OT NONOXEHUA NepemMuMK1 S1} HavHaeT-
CA OO3BOH MO xpaxseMycs B EEPROM
MukpokoHTponnepa DD1 TtenedpoHHOMY
HOMEDY.

3T0T HoMEp HeobBXoaMMOo 3anucate B
EEPROM npm rnepBOM BKIKOYEHU CUMHE-
nuzatopa. Ang 3Toro HeMeANeHHo nocne
BKAIOUEHUR pexuma "Oxpana” cnepyer
nocnab Ha HoMmep SIM-kap Tl CUrHanNuaa-
Topa SMS-coobweHne ¢ naponem (BO-
POCUTENBHBIM 3HAKOM 6e3 Kakux-nnbo
NPeALLeCTRYIOWMX NROGENOB N Kasbl-
yek). Mo xomepy TenedoHa, C KOTOPOro
NocnNaHo 310 CoobLueHve, CUrHaNKU3aTop
Gyner 8 nancHeilseM [038aHVBATECH W
OTNRABNMATE CBOM SMS-coobexus.

2. Mpu nonyyeHmr SMS-coobuienns ©
BEPHbIM Naponem Ha HOMED ero 0TNpasu-

TENsA OTNPaBNReTCH OTBETHOE CoobLueHue
C xonuen wHPOpMaurK, NONYYEHHON OT
cuctembl GPS ¢ onucaHmem COCTORHWA
0ar4uKoe, a TeneoHHLI HOMEpR, XpaHea-
wwmiics B EEPROM, aamensieTca HoMepom
oTnpaevTend, SMS-cooflueHns, He co-
OEPXalMe BEPHOro nNapons, UrHopu-
pytoTCs.

3. Mpy 3BOKKE € HOMEPA, KOTOPHIK
3anucax 8 EEPROM mukpokoHTpONACpa,
nPoOMCXoOuT fiepexoa U3 pexuma "Oxpa-
Ha" B pexumM "OxuaaHue”. 3B0HKU ¢ opy-
rMx HOMEPOB OTKNCHSKOTCS.

Npumep SMS-coobwerua, koTopoe
oTcunaercs no cetn GSM, npusegeH B
vabn. 3. CHo oawayaet, yto 5 sHBaps
2009 r. B 12 v 40 muH 34,43 ¢ curHanuaa-
TOP HaxOOoMNCa B TOUKE € KOOpAWHATamu
50 rpaa. 2,9101 MnH CeBEPHONM WMPOTHI,

36 rpaa. 13,1214 mMyMH BOCTOUHOM 40NTOTHI
{ceBepo-3anafHaa okpauvHa . XapokoBa)
¥ ABMrancs ¢o CkopeeTeid 19,8 y3na {(oko-
no 36,7 km/d) kypcom 265,26 rpan. (npu-
GNM3UTENBLHO HA 3anaa). Hu oguH n3 par-
4uKOEB He cpaboran {cpaboTaswmnin oTMe-
yaetcs Oykeamu AL Bmecto OK). Cocto-
AHne AL 3aNOMVHAETCA B NaMAT MUKPO-
KOHTRpONNepa »n aamenaetcs OK TONbKO

Tabnvuya 3

$GPRNC, 124034 .430,4,5002.9101,N,
03613.1214,E,19.80,265.26,050109, ,*52
BXOD#1-0OK

BXOD#2-0K

BXOD#3 -OK

Apy» CHATUM CUrHANM3auWW € OXpaHbl
IBOHKOM "x03amHa" b0 Nnpyw annaparHom
nepeaanycke.

lpakTvka UCNONb3UBAHNA CUrHANM3A-
TOpA Nnokasana, 410 HEOBXOOUMO BpEMA OT
BpeMeHV NpoBepaTh ero patoTocnocot-
HOCTL, OTNpaensa SMS-3anpoc unuv nepen
TeM, KaK OTKPbITh aammoﬁunb, HE& CHIMZA
C oxpaHb). Takas npoeepka AacT yBepeH-
HOCTk B UCNPABHOCTU yCTponcTea. OHa xe
CROEBREMEHHO HANOMHWT, 4TO NOpPa Nonon-
HUTL NnarexHe Bananc SIM-kapThl.

NUTEPATYPA

4. SIM card 6 pin holder with post. — <http://
www.macrogroup.ru/content/data/staore/
images/f_158_2365_1.pdi>.

5. Water Connector 1 mm pitch PC.E. mount
SMT type. — <hitp://www.macrogroup.ru/
content/data/store/images/f_107_2381_
1.pdf>.

6. Patch antenna 24520. — <bhttp://
www.macrogroup.ru/content/data/store/
images/f_456_1522_1.pdf>, <http://
www. 2j-antennae.com/images/products/
2J4520.pdf>.

7.24550 module.  —  <http://www.
2j-antennae.com/images/products/
2J550-module.pdf>.

Or pegaxyun. [porpaMmMa MuKDOKOHT-
POAAEPa CHFHAMMZATOPA HAXOAWTCA Ha
nawemM FTP-cepeepe no agpecy <ftp://
ftp.radio. ru/pub /2009 /09/GSM-GPS. zip>.

Peaaxrop — A, Honcvid, rpapwea — A, Qonnui

KypChl AVICTaHLUMOHHOIO O6yYeHna
NPOrPaAMMMUPOBAHUMID MUKPOKOHTRONNE-
poB. MakeTHele nnatel gna ATMega 128,

~ MP3, USB-Flash. Jlporpammatops
MUKPOKOHTpoNNepos. KOHCTRYKTOPH |
“ ana cBopkn curHanuaaumin GSM.
“ PaspaboTtka sSNexTPOoHHBIX YCT- |
POICTE U NPOrpaMMm Ha 3aKas.
E-mail: radio73@rambler.ru,
H micros 1@mail.ru
www. electroniclab.ru
Ten. 8-912-619-5167 {¢ 07.00
0o 18.00 mock. ep.). ‘1
|
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BUHOINPALOB HO. CaHcopHrBIA AaT-
YUK B OXPaHHOW CUrHanu3auuu, —
Paauo, 1999, Ne B, c. 45, 46.

Nevyatwas nnara.

YepTox nnatul YeTPONeTBa NpeacTan-
ned Ha pue. 1. Varotaenuealot ee N3 ABy-
CTOPOHHE HONBIMAPOBEHHOMO CTEKNOTEKC-
TOMTA TONWMHOR 1,5 MM. Donkry Ha cTo-
pOHe YCTAHOBKW AETANElt MCMONbIYIOT B
KayecTse obwerc nposopa. C KPOMOK
OTBEPCTHIA MOA BbIBOAH ASTANEL ee yaa-
NR10T NGO TpaBnNEHVEM, AMGD MexaHVqe-
CKWM MyTEM — CHATWEM $AacOK CBEPSIGM
UPVMMEPHO BIpoe BOABWE O LuamMelpa,
3aTOMEHHBIM NoA, yron 80°. Mecta naikn
86IBOA0E AeTANeN K Ponbre NOKasaHb
YEPHBIMW KBaapaTamu (Y MUKPOCXem Nof-
nexawmit CoeAMHERMK ¢ OBLIMM NPOBO-
A0M BHBOA NPEQEAPUTENLHO OTrMbatoT).

MNnata paccumvTaHa Ha NPUMEHEHWE
aocTonluLx  pesuctopon MAT-0,125,
noactpoettoro CMN3-386 (vnun C3-38r),
OKCWAHKYX KOHOeHcaTopoe cepun TK
¢urpnel Jamicon {C3, C5), KepaMUHECKux
K10-176 (C6) u KM (ocTaneHbie). Peanc-
Topul R1, R2, R7, R10, R14 ycravaBnu-

C6 o $ Unur
o oo o ocnrkt__*_

KC9,C10

o—e 6T ¢ > T—-Q
e R2 —R1 f—e= K KT

BAKOT MepneHavKynapHo nnare, KOHAeH-
caTopb) C3, C5 MORTURVIOT B NONOXEHUW
nexa” WU 3aKpennawT Ha niare Kaeem
"MoMeHT”.

MAKAPEL €. NporpammMmartop ang
PIC, AVR W MMKpOCXeM NnaMaTtu. —
Paauo, 2007, Ne 10, c. 31, 32.

AopaboTka nporpaMmaropa.

Kak cocGuwwn witartens C. KanyctuH
U3 I. leneHmxuk KpacHopnapckoro Kpas,
COOpaHRBIA UM NporpaMMarop Ben ¢e6s
"HewmaTtHo". OKa’a1oCh, YTO YCTaHaBIU-
Balk W W3BNEKAIb 1IP0I PAMMUPYEMEE
MUKpOKOHTRONNEps (MK} HEBO3MOXHO
0es OTKNIYEHUA NUTAHUA NPOTPAMMETO-
pa: nocne onepauwy YTEHUA AW 3anucu

R114 7«

K R7,®on. V12, XP1.5
Puc. 2

COAEPXUMOrO MamMATW OCTaBancs rnocto-
AHHO  BKAIOYEHHBIM - cBeToanon  HL2
{CM. puc.1 B CTaTbE), CUTHAIU2MPYS O
TOM, UTO HA YCTAHOBNEHHHIM B OAHY W3
naudenei X82—xXS4 MK nogaHbel Hanpaxe-
HUR +5u +12 B.

B xope nowcka npuunH Takoro nose-
AEHWS NPOrPaMMaTopa BEISCHUAOCH, 4TO
Ha BHIBOAS 4 ynpasnaemore crabunuaa-
Topa DA3 (KA78R12C) npucyTtcTBRyeT
BHICOKOUACTOTHAA {okxono 200 kMNu) co-
CTaBASICLLAN aMIIMTYAOH NPUMEPHO
4 B, no dpopme HAUSKAA K CUHYCOWAATB-
HOIW 1 roBopslLas o ero camoBoabyxae-
HUKM. OKa nponagana nNpu yBeAUYEeHUU
eMKOCTW koHaeHcaTopa C7 no 47 mrkd,
oaHako crabunusatop DA3 ocraBancs
BKIIKOYEHHBIM (BO3MOXHO, 370 BINSHUE
Ha ynpasnaoLLmMil Beisog 4 DAS ¢o cTopo-
Het COM-nopTta).

N36aBuTbCH OT HegocTatka ynanoch
BBENEHWEN B LieNb YNpaBNeHus crabunum-
3aropom DA3 y3na Ha TpaHauctope VT4,
KaK MOKA3aHO Ha PUG. 2 (HOBLIE SNEMEH-
Tol 11 COSAMHEHNA BLISACSHD XUPHLIMA
JIMHUSIMWY, HyMepaumsl NPOAoIXaeT Haua-
TvioHa prc. 1 BeTathe). Briroa 4 DA3 cne-
AyeT OTKNcHMTL OT 3nemeHTtoB R1, RS,
VD2 u uepes TpaHancTop VT4 noaknkaunTe
K KONNeKTopy TpaHawcTopa VT2. locne
Takoh AopaboTku Hanpsxenua +5 B un
+12 B noparwtca Ha NpOrpaMmMuvpyeMeii
MK nvb B MOMEHT CUMTHIBAHUA W MPO-
TPaMMUPOBAaHKS, T. €, YCTAHOBKA W U3BNE-
yeHne MK BO3MOXHbl Ge3 OTKNKYEHUA
MUTAHWA (KAK U YKA3aHo B CTaThe).

MporpammaTop Gbin NpoBepeH Ha YTe-
HWe COAEPXUMOre NAMSTH U NPOrPaMMK -
poBaHue MK cepui PIC, AVR n Mukpocxem
namatm 24Cxx. C6oes, CBR3aHHLIX C yBe-
NMYSHUEM BPEMEHW BKMKOHEHUA CTaOWNN -
3aropa DA3 12-3a AONOAHUTENBHOTC Kac-
Kana Ha TpaHaucTope VT4, RHSRNEHD He
Ouino.

MAPKOB B. CHrHanusaTop Ha MHK-
pocxeme K157XA2. — Pagwo, 2004,
Ne B, ¢. 60,

NeyaTHan nnaTa.

YepTex BO3IMOXHOrO BapuaHTa nedar-
HOW nnaTel YCTPOWCTEA npeacTaeBneH Ha
puc. 3. Ha Heli pasmeleHel Bce getanm,
KPOMC AMI AMUHCCKOW ronopkw. Naata pac-
CHMTaHa Ha NPUMEHEHWe MOCTOSIHHBIX pe-
suctopos MIT, noacTpoeunux CMN3-18a,
Kepamu4eckmnx koHaeHeatopos K10-17, ok-
cnanbix Kb2-1E (C2) v cepuu TK $uphbl
Jamicon (octansHeie). TpaHancTopul VT1
n VT2 cHabxeHul [-06pasHbiMU Ternio-
oTBOpamMy (M306pakeHsl LWTPUXMYHKTUP-
HEIMW IMHUSMWY, COTHYTEIMM U3 NOAOCOK
pazmeparmn 1/7,5%30 MM IMCIoBO1O &NK-
MWHWeBOrc cnnaea AMuU-T1 ToONWWHON
1,5 MM, Ha nnarte oHu 3akperienbl BUHTA-
MU G raikamm M3.

O
37
o000

Oooooool@d

O

F. S 3
fH
o
I\
® 7o
- 35
0D o b D
g'& €3 R1 C1
1 c2
o 3 Ra
2
DA3gO ¢77 o 00110 o ?
a3 i.gcs 14
JI: O0o00CQCUOO0 R2
g ;% es B Y e
£ o——o ¢4
E ]
* QCQoOooO0OQD
- 8 [
g0 e oLl
x CODOOODC 03-07 ~]BM
T Rra. fhcs o:—gc;—oo—
oz 0230 o—1—= K SF1,
600 w3V 6o S oavT2a LI
Puc. 3
OBPATUTE BHUMAHUE

O30/MH M. nexkTpoHHas crpeHa. —
Paauno, 2006, Ne 3, c. 55 (pegaktop —
B. ®ponoe).

Ha cxeme ycTpoicTea HOMUHANLHLIE
CONpoTUBAEHNS pesncTopos R6 n R7 He-
OOXCAMMO MTOMEHSITL MeCTamit (R6 — 27 K,
R7 — 150 k).

Pepaxrcp — B. Pponoe, rpadixa — B. Pponos
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HTTM 2009 —
q)opyM MOJIOAbIX U TaNaHTNUBLIX

Q-
aﬂ'ﬂ% « . 0. [IAP uH | r. Mocxaa

B anpene 2009 r. cTapToBana
nporpamma denepansHore
areHTCTBa No fenam MOoNoaexu
"3BOPBIKUHCKMI NpoekT”, Llens
npoekTa — faTb BO3MOXHOCTH
THICAYAM MONOABIX JKOAER CTaTh
YCNEWHBIMA Yepes KoMMepLuma-
Nnzaumio M2obpeTeHnin, cospartk
MOTURAIMKD Y WaoBipeTaTenei K
WHHOBALUUOHHOMY TMOBEAEHNKD,
TEXHWHECKOMY TBOPYECTBY MO-
CPEefACTBOM y4aCTUA B KOHKYpCaXx,
BLICTaBKax W ¢opymax depe-
pancHOro  3HauYeHus,  Mony-
NAPUI0BaTH ASATENEHOCTL MONO-
Abx nsobpeTarened Ha rocy-
NARCTESHHOM YPOBHE,

MporpamMma " 3BOPLIKUHCKWH
NPOEKT” B paMKax BHICTABKW 3KC-
NOHWPOBaNa CBOW Ny4dlLWe pas-
paBoTku; konMnneke ofopynosa-
HUS W peareHToB ana FLASH
AHK-anarnoctvkn (pykoBoam-
Tene [l. PeBpukoB), YCTROWGTBO
3alUnIbl O CBERPXKOPOIKMX ¥iM-
NYNBLCOB BEICOKOIC HAMPSIXEHUS
{pykoBoautens W. BeBaeHKo)
{poTo 7), Mukpockon Ha DVD
{aBTOp C. JIYLUKOBCKUIA).

Ceprel JIYIWKOBCKMIA — O0auH
M3 Npu3epoB xypHana "Paano”
Ha nyqwyt nyGnukauw 2008
ropa, 3aHumaeTcs B Jlome Ha-
YHHO-TEXHWHECKOTO TBOPYECTBA
Monoaexm (. Mockea) noga pyko-
soacteom B. Bopoaynu. OH npo-
DEMOHGTpUpOBan GBOW HOBHIM
NPOEKT "JlazepHbIi ANCTaHLMOH-
Hbll peppakTomeTp” {(paTo 8).
31T NporpaMmHo-annapaTHbIi
KOMIMJIEKC MO3BONAET HA pac-
CTOSIHNWA BECKOHTAKTHO onpene-
naTe KOaPPULMEHT npenomne-
HUA  ONTUYECKW MPO3PANHEIX
ra3oB, XWAKOCTEW W TBEPObIX

Oxonvarne.

MNavano cwm. 8 'Paguoc”, 2009, N0 8
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BBOPbIKMHCKVIVI MPOEKT

YCTPOVICTBO 3ALLMTHI
0T CBEPXKOPOTKMX UMNYIBCOB

BbICOKOr0 HATPAXKEHIA
(Mapan ibad i 1rsp)
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Ten. Takoin NpnEop MOXET HaUTK Npume-
HEHWe Ha NpeanpUsITUaX HedTHHOK, raso-
BOW M XMIMWHECKOR NPOMBILLIEHHOCTH.

BbICTaBOMHER SKCNO3UMLMA W
MEPONPUATHS NENOBON NPo-
rpammbl HTTM-2008 ofrepu-
HeHul O6LLei naesit NaLaroBon
CHUCTEMBEI NOATOTOBKW  WMHXE-
HEPHO-TEXHUYECKUX KaapoB —
"HTTM — BY3 — KOPIOPA-
LUma W HanpaeBNeHH Ha
RHIABNEHNE U NOMSIEPXKY Ta-
JIAHTMRON MONOASKU, CO3fa-
HYEe YGNOBUIA A5 PACKPLITUA ee
TBOPHECKUX CNOCOOHOCTENA.

MOCKOBCGKUA aBMALIMOHHBLIA
WHCTUTYT  {rocyaapcTBEHHLIN
TEXHWYECKUN yHUBEPCUTET) —
opuumaneHLn BY3-naptHep Bol-
CTABKY — C3HAKOMMS] NOCETUTE-
e € UHHOBAUMOHHBIMW AOGTU-
XEHWAMKU B 0BNACTU Hayku
obpa3oBanma: ObUM NpeacTae-
NEeHL! MaKeTl N MHTEPAKTUBHLE
MOLENN CAMONETOR W BEpTONe-
TOB, NpUBop ANa AKarHOCTUKK
COCTOSIHUS CepaeyHO-COCYau-
CI0A CUCTEMBI HE/IDBEKA, MEKE)
TPAHCTOPTHOW CUCTEMBI HA MAar-
HUTHOW noaeecke, yHKUMOHW-

2

Sk)

PYIOLEN Ha OCHOBE SBAEHMA ™.

BHICOKOTEMIMERATYRHOI CBEpX-
npoBCAMMOCTH (oTe 8), Npo-
exT 6oliLoBOro potota “IPAK™ 1
[POAEMOHCTRHPOESIN BOBMOH -
HOCTL AVCTAHLMOHHOMD Ofye-
HUa {eBoli Xenawlwmii - Mor
nonpotoBaTe caate EM3).
MockoBCKMIA rocygapcTBEH-
HBIA TEXHWYECKUIN YHUBEPCUTET
um. H. 3, baymana B 3TOM roay
npeacTaBw OKONo OBYX AECAT-
KOB Hay'IHO-UCCNeaoBaTENbo-
KWUX CTYAEHHECKWX NPOEKTOB MO
Pa3NNYHBIM HANPaBNEHUAM, DTH
npMéopl W CUCTEME!, NpeaHa-
IHAUYEHHBIE ANA  PASNWYHBLIX
ofnacteit Haykn n TexHUKK, Gbl-

N VHTERECHLl HE TOJIbKO CneLmanicTam,
HO W fIPOCTHM NioasM. MNporpaMMHo-anna-
parHuil koMmnaeke “PoaaHnt”,

paspato-

a7
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TaHHBIA  ClyaeHiamun-0aymanuamn  co-
BMeCTHO ¢ MOCKOBCKMM Hay HO-Wccneao-
BaTenbCKMM OHKONMOTUHETCKUM UHCTUTY-
TomM un. T A. lepueHa, nNpefHasHaueH
AN aHANM3a NUMEHTHEIX HOBOCOPA30BA-
HUIA KOXW. "PogoHnt” ByneT nonesed B
TaKMX 0DNacTsX MeAMUMHB, KaK OHKOMO-
rVs, KOCMEeTONCrvsi v AepMaTcnormns.
BawmeHHas cuctema "YaoBHein aoMm”
NMo3BONAET YNPaBNATb KOMMIEKCOM 3Nek-
TPOOGOPYAOBAHUA OTOENBHONO NOMELle-
HWQ, Aaum, odmca, KBapTUph C Uenbio
MOBLLLEHNA KOMPOPTHOCTUN XUABA U KO-
HOMWK pacxoOoe, Takas cuctema yaobHa
ANA NIoASH C Or PAHMYEHHBIMW BO3MOXHO-
CTsIMW. BEecnpoBCAHOE YMPABNeHUe Ocy-
LECTBNSETCA YHUBEPCANLHEIMK NYNETaMK
PasNUUHBX NPONIBOAUTENEN, BOZMOXHO
YNPaBAeHWE € NOMOLWLID HOYTBYKa MW
KNK.

M3obpetatensckuii UeHTP “Ky3Huua
naein” npu CHTO um, H. E. XKykoBckoro 6ein
cozfaH ctyasHTamm MITY um. H. 3. bay-
MaHa s CaMOCTOSATENIBEHOMO W3YYeHWA
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COBPEMEHHBIX MEICAVK aHanusa 11po-
GneMHLIX CUTYaUWil  TEXHOAOrMHECKOro
XapakTepa, BO3HMKAKLLMX HA pazNUYHBIX
MPOMBILLAEHHBLIX NPEANPUATUAX.

Natoparopueit ONTUKO-3NEKTPOHHLIX
NPUGOPROE M CHCTEM BUICKOrO TeXHONO-
rMYecKoro MHCTWTYTa (ANTAaNCKWIA Kpaid)
pazpaboraH NMMPOMETPUNECKMIA AAaTYUK
NOXapHOI CUTHaNMW3auuM, NpegHasHa-
YeHHLIA ANA paHHero oBHapyXeHUs oka-
roB BO3rOPaHWA 1 B3PLIBOR, a nabopato-
pvel MeToQoB M cpencTs UMPppOBO
oBpaboTkn uHGopMaLn — BuICTpoNEH-
CTEYIOWWIA MHOFOMOPOrOEBIA MMPOMETRK-
4EeCKW NpUBop KOHTRONS TemnepaTypbl
0151 0BHAPYXEeHWS &aBaPUIAHEX W NpenaBa-
PUAHBIX CUTYaLMA BO B3PbIBOOMACHON
atMochepe KOHTPONMpyemore obbvekta
no TENNOBOMY U3AYYEHUD. 3T NprBopkl
HaWAN CBOE MNPUMEHEHWE B LLAXTax
KemepoBcKoin oGnacth,

CeoK HoBYID pa3paboTky “YHueBep-
CanbHLIN MYNIbTUMEAVWHBIA ayOMOKOM-
NASKC™ ONA NPOCHYLUMBAHWS PEYEBHIX U

My3BIKaJIbHBIX CUT HeroB rpeacTasnn Kon-
nemx CaHkT-lMNeTepbyprekore [ocynapct-
BEHHOrO YHWBEPCUTETA TEASKOMMYHUKa-
LM M. npod. M. A. BoHu-BpyeBuya (aB-
TOp — CTyAeHTka 2-ro Kypca EneHa
ArepbaHosa, pykosoamTens — W. Cvup-
HOB). B cocTase KOMNNEKGa — BOGEMb He-
3ABUCHIMBIX KAHANOB YCUNEHWS!, KOTOpbIe
NO2BONSIOT UCTIONE30BATEL €r0 B pasnuti-
HBbIX KOHOUIypaumsx {oT NpOCTOro CTEpeEs
A0 AoMalHero kuHoTeaTpa 7.1), B ycunu-
Tene npumMeHeHa ugesa lutepa Bnomnun
{Blomley} paciuenneHna NonoXUTENLHON 1
OTPULATENBHON NMONYBONH B Npeasapun-
TENbHBIX Kackagax, YaoGHasn crhcTema kom-
MyTauMK no3eonseT Hez Tpyaa WaMeHUTh
CTPYKTYRY BBIXOOHOIO Kackapa yowiuTens
OF BOCBMM MOHO(POHUYECKUX KaHaNoB a0
YETHIPEX MOCTOBLIX. CYMMapHan BHIXOAHAR
MOLUHOCTb YCUNWTENA  OrPaHUYUBAETCH
HaNpPmKEHeM NMTaHUA 1 NP MUHWMAb~
HOM Ero 3HaueHni 12 B cocTaBnser okono
70 BT, nonoca 4acToT KoMnnekea — o1 3 ao
100000 Ny {doTo 10).



CTypeHTH KybaHCKOro rocyfapcrBeH-
NOro ymMpepeuteta (r Kpaciiopap) npao-
BOASAT SKCNEPUMEHTHI MO Nepefave Snek-
TPOSHEPIVM, NoAcEHHE onbiTam H. Tec-
bl OHKW pacckazanu o CBOWX NoCenosa-
HUAX B 0GNaCTV ANbTEPHATWBHLIX CNOCo-
60B BECNPOBOAHON Nepepaun Heprmm u
MPOAEMOHCTPUBOBANKW PaBoTy UCKPOBOIO
TpanchopmaTopa Teonu ¢ padpaainkoM.

CtypenT 4-ro kypca Mectutyta Cepsu-
ca (dunnan PIYTC, r. Mockea) Oner
Kpyrnoe npoaemoHcTpupoean npudop
"Nckpa-4-.

B $pocnaBckom rocygapCTEEHHOM
yHuBepcuTeTe uMm. . I Jdemunaosa cospaH
npOrpaMMIo-annapaTHLUR KOMNACKS N3y-
YEHWS ANrOPUTMOB KOMMBKITEPHOTO 3pe-
HUA (aeTopkl E. [laBkigeHke u U. Tombadl,
pykosogwTens A. J1. NMpuopoe) (doT1o 11).

be3 3NeKTpOHHOW TEXHUKM TIpaKTude-
CKM HEBO3MOXHO MPEAcTapuTy cebe HU
OOHY 13 oTpacneld HApoOAHOIO XO39iCcTBa.
MpuMepomM TOMY RBASIKOTCA paboThl Ka-
henp Cubnpokora henepankHoro yHRen-
cuta (I, KpacHoapck), cpeiy KOTOphIX:
"UccnegoBanve  pagvoKanana UWCKyC-
CTBEHHOIO CNyTHUKA acTepovpa”, "Beico-

KOTOMHAsA paavoHaBUraLMOHHas annapa-
TYPA CNYTIMKOBLIX cUcTCM [JIOHACC/
GPS", "AHTeHHBIE pelleTkn ana Gecnpo-
BOMHBIX CETEN Nepenay OaHHbX .
CTypeH4YecKoe  Hay4HO-UCCNeaosa-
Tensckoe obliecTeo Kadeapb UHOpMAa-
LUMOHHCKH 6e30MacHOCTU {3aB. Kadenpon
O. I. NoHoMapes) paguoTEXHUHECKOO
dakynureta Groy BNO BanTUnckoid rocy-
DAPCTEBEHHOM akageMun peianpoMBICTO-
BOIro poTa (I KanuHukerpan) paspadorano
ChepruiecKe ANPPaKUMOHHYIO aHTEHHYIO
peweTky gnanasona 10 [Ty (date 12).
Jins uccneaoBaHus BO3ASHCTBUA Mar-
HUTHOIQ MOMA HA OPraHWaM YefoBeKa U
NORLIWUCHWA CONPOTUBAACMOCTU €ro Jie-
raTUBHOMY BROZASNCTBUK) CTYNEHTAMN
PasaHCckoro rocyflapcTBeHHOTo paguvo-
TEXHWYECKOTO yHMBEpcUTETa paspabora-
Ha cUCTeMa MMWTaUMK [EOMarHWTHBIX
6ype. lNMpeanaraeMan cucTtema ABAAETCA
YHUKANBHOM M HE UMEET aHaN0roB B MUpE.
Cunamn kypcaHtckoro KB BoeHHo-
KOCMUYEcKoW akafemMuu uM. AL . Mo-
XaCKOro U3roToBNeH yyebHbil nefeHra-
TOp, paboTaluWMA B AMana3aHe 38yKOBbIX
HacToT, KOTOpbV ofecneqmeBaeT onpeae-

NEHNE YIIOBLIX W NUHEfiHBIX KOOpAMHAT
W3NYYETCAA CUTHANG NP Cro pacnNonoXe-
HUK B SAMXHEN U JanbHel 30Hax.

Ha ctenae depepanbHOro areHIcTBa
no genam Monogexu B pexume on-line
MOXHO BBINO NPORTY NpodopreHTUpOBa-
HUe, MO3BONAKLLIEE BHSBUTE CBOM CMO-
COBHOCTW U TANaHTH, U Ha 3TOM OCHOBa-
1MW NPEBUALHO CTPOUTL CBOIO AANLHCIA-
LYK NPAHECCUOHANBHYIC KAPLEPY.

TPagMLUMOHHO B pamKax BBICTABKM CO-
cToancA BoepocCUACKMIE KOHKYRC HTTM, Ha
KOTOpEIM BeINO NpepctasneHo B35 npo-
eKTOB. [0 peaynsraram 3almThl NOABEAEHH!
WTOTN KOHKYpCa W nofeaurenam Bpy4erbl
narpaau: 100 mcaaneh "HTTM-2009%,
25 menaneit "NMaypeat BBL|", 24 MpaHTa Ha
NOANEPNKY TANAHTIIMEON MONOAEXN 1 N8a
NpoeKTa HanpaBAeHLl Ha y4acTUE B NpPOo-
rpamme " 3BOPLIKWHCKWIA MPOeKT”,

Pepakyua nos3gpaBiger yuacTHu-
KOB Broictasks HTTM-2009 ¢ ee ycneiu-
HbIM 3aBeplueHMeM ¥ ONarofnapur sa
UHTEpecHM conepatensHoit pac-
CKaz O CBOKX paapaborkax. flo BcTpe-
Y§ B CRERYIOLeM rogy Ha I00HACHHOR
BeicTaBke HTTM-2010! -

"3aHUMalOCh Ha TPpYAE
CUHXPOPa30TPOHOM...”

B. TMMCKOPX, r. Apmasup Kpacrorpapckoro kpas

fipeanaraemas KOHCTPYKUNS NO3BOMANT BONAOTHUTL B HU3Hb BbIHE -
CEHHBI€ B 3aron0BOK C/IOBA CTapo#i necHyu. Lenas ee, yyaiuinecs
CMOTYT NORYYNTL NEPBHIC HABLIKA CRECaPHbIX, CTONAPHLIX N SNEKT-
pomonTaxneix pabor, a HanaxmnBasl rovoBbii MaxeT, ga ¥ nNpPocro
Habnofan 3a ero paborosi, OHY RYYILE NOAMYT HEKOTOPHIE 3aKOHbI

du3nxm.

9107 MaKeT, HArNsaHO AEMOHCTPM-
¥ pylouwmii paboTty yckoputens ane-
MEHTapHbIX YacTul, A Oenan BmecTe co

Puc. 1 - -

CBOMMI OLIBLUMMW 1 HbIHEWHUMAU YYEHU-
kamMu — Omutpuem JouenHko, Muxannom
MUpOWHUMEHKO, AHApEeeM ECWUOHOBHM.

N

Hactoawue yckoputenn {CuHxpohaso-
TRCH — OAWH W3 MX BWAOE) APEOCTABNAIOT
COBOM COOPYNEHUA, 384ACTYH rRAaHANO3-
HbIX PA3MEPOB, FAE YaCTULBI, N3 KOTOPBIX
COCTOWUT BEeCb OKPYXalowwi HAC Mup
{BNEKTPOHK(, NPOTOHB U NP. ), PA3rCHAKOT C
MOMOWLIO ANEKTPHMYECKOrQ Y MArtmMTHOM
rnoner A0 OKOAOCBETOBHIX CKOPOCTEWN.
WMEHHO NPWM TakOi CKOPOCTU 3HEPIUs
4aCTUL AOCTUIART 3HAYEHUIA, ApKW KOTO-
PbiX OHW NPORBARAIOT BCE CBOW YYAECHBIE
CBOWCTBA, MO3BONAS YYEHbIM Nyywe
NOHATL, KaK yCTpoeHa BeeneHnan.

B 13rotoBneHHOM Makere yCKOpUTenn
MECTQ 3MIEMEHTAPHON YaCTULIL 3aHUMaeT
CTanbHOW Wwapuk. Ero asmxeHve Hanpae-
NAIOT NO OKPYXHOCTU HE MOLLHBIE 3NEKT-
pomarH1UTbl € 06MOTKaMK U3 CBEPXMPOBO-

Puc. 2

E
=
9
I
T
>
s
s
T
>
o]
E
=
=

4

6002 '6 N OUTvd



48

&,
@

"PAANO" — HAYUHAKOLLIUM

O8Wnx {NNLLEHHBIX 3NEKTPUNECKOrD Co-
NPOTUBAEHMA) MaTepwanos, a obblHas
nnacTrkoeas Tpybka, COrHyTan B KORbLO.

3neKTPOMarHUTE e (CamMule OBbINHLIE)
PAa3rgHAKT WapUukK BMECTOC UCTOYHUKOB
BBICOKOHACTOTHOrO IneKTpu4eCcKoro nons.

Bhelwnui BUA
npnbopa nokasad Ha
puc. 1. Monanaa e
30HbLI AENCTBMR OA-

HenocpeacTeeHHon 6nMaocT OT Hero.
BbIKMONIETCA 3NEKTPOMANHWT, KOTAd La-
PUK OKA3HBABTCH BHYTPWU. AUCTaHumio
MEXAY INEKTPOMarHUTaMuy LWapukK npe-
OAONeBaeT Mo vHepuuy. BClo 38MKHYTYIO
TPAEKTOPMIO OH NPOXOAUT NPMEAU3UTESNb-
HO 33 CeKyHAaY.

T RGO BINOR
Gnewe numers HOrO U3  BOCBMM Ha puc. 2 karywka aneKTpoMarHuTa
. - * ANEKTPOMATHUTOR, MOKA3aHA BMECTE C AATHUKOM, OBHAPYXW-
k| P et '~ N WAPKK NONYYaeT yC-  BALWMM, 4TO Wapuk pagom. Avog VD1 —
4 KOPAIIIME UMNYNb-  UCTOMHUK UK uanyderus, dotoamon VD2 —

Komoemcamop
cHunompa GHOKe

cul. BkhtoyeHue Kax-
00r0 3NeKTPOMarin-
Ta NPOKCXOONT ABTO-
MATUHECKU B TOT
MOMEHT, KOrga wa-

ero npuemHuk. MNepes ¢otorpagduposa-
HWEM ATOrO Y3Na AMOAbl NPEAHAMEDEHHO
BbIOBVHYTH U3 Tex yrnybnennii, rge oHun
HaxomATcs B coOpaHHOM yCTpoWcTse,
YTobel HE MewaTe Npoknagke Tpyoku,

= . %, . Aumarun PUK  HAXOAQWTCR B  HANPaEBnAlNWENn Wapuk. YYTUTe, Lapvk
- % .
_— %, >
’», B2 FInetme nurmanus =+
%, 1 u;ny:;a)au.(ux
- %, wocos R1 R2
_ KN —— 110 d i
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JONXEH NepemewaTsCs B HanpaBieHUn
OT AAaTHHKa K KaTylke, a He HaotopoT. 310
HeoOxoauMe, 4TOOH BKIOYATE TOK B
KATYLUKE 3apaHee v BEIKNIOHaTL €ro Npex-
Ae, 4eM wapuk Nnepeceqer nockocTs ee
cepeanHbl, rae HanpaeaeHve cunel Npu-
TAXEHWA LLAPWKA 3NEKTROMErHUTOM CMe-
HRETCH MPOTUBONOAOXHHM. CeEEeToRuOA,
BMAUMOTC manyweHmns HL1 acnbixveaeT 8
MOMEHT BKIIIOYEHUS 3NEKTPOMardnTa. 31o
“oxuensetr” paboty npubopa.

KaTywka 3nektpomarHuta — MHOTO-
cneitban GeckapkacHas. Ee sHewwnvin gya-
metp — 60 MM, BHYTREHHWI — 15 Mm, TON-
wuHa — 18 mm. OHa KamoTaHa amManupo-
BaKHBIM NPOBOAOM AvameTpom 0,63 MM
0O 3aNONHEHWs onpaski. KOHCTPYKTUBHO
Y38N 3NEKTPOMArHWTA BBNOJIHEH Tak,
4ToO8I NPOBOAA, MOYLUVE K €70 AETANAM, HE

4vD1

|
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Einm BMIOHD CHapyxW. OHM npoxopsT
LEepe3 OTBERCTUA B "NOABAT" AEPEBAHHOIO
WACeH, Ha koTopom cobpaH maket. Bug Ha
MOHTaX 8 "Noaeane” NoxasaH Ha puc. 3.

Ha 6onblwel n3 nexatHelx nnart codbpa-
HC BOCEMb {NO YUCNY BNEKTPOMArHUTOB)
OOUHAXOBBLIX Y3MNOB ynpaeneHusi. Cxema
OOHOro M3 HMx usctpaxeHa Ha pwc. 4.
WManysarowmin auon YK guanasona VOT 1
doroguon VD2 — Te xe, 4To HA pwvC. 2.
Yepea auoa VD1 TeveT Tok 0kono 80 mA,
OrpaHuyeHHeIn peancTopoM R1. MK nyun,
LoCTUrHYB hoTopmona VD2, yMeHbwaoT
ero obparHoe conpoTreneHne. B peayne-
Tate HanpsxeHue Ha Hase TpaH3uCTopa
VT1 0KaaelBAETCA HEZOCTATOYHBIM AN
OTKPHBAHWA  "CBA3KWM™ TRAHIUCTOPORB
VT1—VT3 1 ToKk uepes 06MOTKY 3nekTpo-
marbvTa Yl He Teuert.

Korpa katawumiics Wwapuk Hapywaet
ONTUNECKYIO CBA3L MeXay auroaamn VD 1 v
VD2, conpotveneHne NOCneaHero yee-
JUHUBEETCA U HAaNpaXeHWue Ha 6839 TPaH-
3ucTopa VD1 Bo3pactaeT. 310 NPUBOAAT
K OTKPBIBAHUIO HE TONBKO €ro, HO 1 TPAaH-
aucToper VT2 1 VT3. B kaTywke Y1 Teqer
TOK, pocTuraowmii 4 A, OH cospaet mar-
HUTHOE MONg, EBTArUBIOWES LWapuk
BHYTPb KATYLLKW. OOHOBREMEHHO BKAKYA-
eTcn ceeroauos, HL1. Ho kak Tonbko wa-
pUK BHIMAET M3 3330pa MEXAY AMOAAMU
VD1 »n VD2, ontuyeckas CBA3bL Mexay
HUMW BOCCTEHOBUTCSH, TPAH3UCTOPB 3a-
KPOKTCR, TOK B KATYLUKE NPEKPATUTCH,
MarHuTHoe none ucuesHeT. OcroBoOXaeH-
Hell OT €ro BAMAHKA PA30rHaslmninca wa-
pMK NOKatnTCcs No TRYOKE X cneayemy
BNEKTPOMArHUTY, rae ONWCaHHbIE NPOo-
LeCCThi NOBTOPATCA.

MeyaTHan nnata AR BOCbMU Y3NOB
YNpaeneHua 3feKTPOMarHuTamMu naotpa-
xeHa Ha pmc. 5. Peauctopn 1R1—8R1
BCEX Y3M0B CMOHTMPOB2HEI HA OTAENbHOW
nnate MEHLLUEro paiMepa, NOKA3aHHOW
Ha puc. 6.

Bnok nuTanms, getanu KoToporo Bua-
Hbl Ha puc. 3, coBpaH NO CHLIMHOKN CXxeme
MOCTOBOIO RhiNPAaMUTENH C NOHWXAK LWUM
TpaHcgopMaropoMm. lNpUMEHEH TOTOBBIN
TPEAHCPHOPMATOP € TOPOUAANbHBIM MarHu-
TONPOBOAOM. HanpsxeHue ero BTOpWd-
HOM 0OMOTKKM — 12 B Npu TOkE Harpy3kun
4 A. BEOPAMUTENBHBI MOCT MOXHO Mpu-
MEHWTE MOBON, CROCOOHLIN BhIAEPXAThL
Takve HanpsaxeHne u ToK. EMKoCTb koH-
nencatopa dwvnetpa — 10000 mrd.

Penasrop — A. Llonru, rpagwxa — A, loncs,
horo  anrropa

— —

[eHepaTop 3BYKOBbIX 3 DeKTOB

Ha K174YH20

A. BYTOB, ¢. Kyp6a fipocnasckoii o6n.

C AOMOWBIO STOTC HECSIOXHOFO B
W3rCTOBNEHUU YCTROMGTBE MOXHO
cuHTe3npoeaTe Gonblioe pasHoobpaive
pPa3nuuHbIX 38YKOBEIX AdPEKTOB, Hanpu-
MEp, MOXOXWMX HA 3BYKW CUPEHbI, MAY-
KaHbe KOTeHKa, nar cobakn, nna4 pedex-
Ka, KpYK NTuLe ¥ T. 4. Erc moxHo npume-
HWTbh ANA O3BYyHMBaHUA AETCKUX MI’prJEK,
B YCTPOWCTBAX OXPAHHOW CUrHANM3aLWY 1
npubopax KOHTPONA KakMx-nnbo npouec-
COB (Kak uaBewaTent asapvnHON CUTya-
LUuH), AN 3aHUMATENbHBIX 3KCNEPVIMEH-
TOB C BNEKTRPOHWKON U T. A,

Cxema reHepaTopa npeacrarneHa Ha
puc. 1. Ero ocHOBa — OTENECTBEHHaR
mukpocxema K174¥YH20 {DA1), npencras-
naowas cobolt AByxKaHanbHulit younu-
TeNb MOWHOCTM 34 € OAHOMNOAAPHBIM
nuTaHueM. Ha 0gHOM 13 KaHZ0B {BLIBO-
o 2, 3, 7) cobpaH reneparop CUrHanoB
3BYKOBOW 4acTOTHl {34), HA Apyrom {Bbl-

BOab 14, 15, 9) — undpaseykosoi {M34).
YacToTa koneHanunin nepeoro reHepaTopa
3ABMCUT B OCHOBHOM OT EMKOCTN KOHOEH-
catopa C8 1 Nnonoxeunws gBWxKa nepe-
MeHHoro peancropa R5. MNpu ycraHoske
nepeknwnatens SA1 e nonoxeHue "5
B3TM  PEIVCTOPOM MOXHO WAMEHAThH
vactoty 8 gwanaszode 250...2000 M.
WHTepBan nepecTpoitku HACTOThl BTOPOTO
reqepatopa (nepemeHHbM Pe3rCTOPOM
R7 NpW pasoMKHYTLIX KOHTaKTax KHONOY-
HOro BeIKNIONaTena SB2} — 2...10 Iy,
Jna co3panna 3ByKOBbIX IQMEKTOBR B
YCTROMCTEBE WCMONL30BAHA 4HaCTOTHAR
MOAYNAUUA CcurHana redepatopa 34
koneGaHusmu reveparopa W34, Ecnu
nepeknoyarens SA1 yCTaHOBWTE B NOno-
XeHue "1", TO B 3aBBUCUMOCTH QT NOAOXKE-
HMA KHOMOYHBIX Bbikmouarenein SB1, SB2
M ABYMXKOB NEPEMEHHBIX Pe3uCcTopoB R2,
RS, R7 3Byk OyaeT Nnoxox Ha paboTy 6onb-

WOR PYYHOW AMAbI NO ACPERY, KBAKAHLE
narywkd u T. 1. Npy nepesoge SA1 B
nonoxenwe “2" 3ByKOBOW CUrHAN Hano-
MUVHAEeT 3BYK CUPEHH. (nybuuy MOayna-
UuM¥  perynupytoT rNepeMeHHbiM pe-
aucTopoM R2, a ee yactoTy — pesucTo-
poM R7 u uameHeHnnem (kHonkon SB2)
EMKOCTU BO BXOAHUW LIENY YCUNNTENA.

KonpeHncarop C10 genaet ckeaxHocTs
UMNYNECOB 3RYKOBOFO reHeparopa bnwa-
KOW K ABYM, 4TC YBENUSMBAET MPOMKCOCTE
curkana, genaet 3eyqaHue bGonee npu-
ATHbIM WU, KDOME TOro, CHUXaeT pacceun-
BAEMYIC  MUKPOCXEMOW  MOLUHOCTD.
Konpgerncartop C12 npegoTepallaeT BbIco-
KO4YaCTOTHOE CaMOBO3DYXAEeHUE reHepa-
Topa M3Y npy MaHunynauvax KHoNKamu
SB1, SB2, a TakXe NOAOXUTENBHO BIUAST
Ha "okpacky" 3syKa.

Apoccens L1 yMEHbLUAET HEraTHBHOE
BavsHre paboTalowere rexeparopa {ro
uenu NUTaHWA) Ha Apyrue yane cospa-
8aeMOro WM  MOAEPHUIUPYEMOrO
YCTPOWNCTEA, B KOTOPOE Ol BCTRAWBAETCA.
Avioa VD1 3awmwaet mukpooxemy DA1
OT HAMNPSHXKEHUA nuTaHua QBpaTHON
NONAPHOCTU {OHO MOXET NONBUTLCS,
HanpumMep, Npy 3aMeHE 3NEMEHTOR NUTA-
HUA BNEKTPUPULNPOBAHHON UTPYLLUKA
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netomun). Caepxsapkrne ceetoauroasl HL1
{XpacHero useta cBeNeHun} vt HL2 {crne-
r0) NOOYEPEAHD BCMNEIXMBAICT B TakT C
konebaHuaMK BBIXOAHOTO HanNpPsHXeHus
rereparopa M34. MowwHbM NEPEMEHHBIM
peanctopoM R12 peryavpyotr rpom-

KoCTb. Kepamuneckuii koHgeHcatop C14
NpPeaoTBpaWaeT BO3MOXHBIA HarpeeB !
ORICTPYIO perpajauvio OKCURHOMO KOH-
neHcaropa C15. Peanctop R11 ukoHgeH-
catop C13 — agemndupyowan uens,
NpeacTBpaLalotian NapasnwTHOE BHICO-
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KOYACTOTHOE CamoBo30yxAeHUe rerepa-
Topa 34.

YcTpoucteo cobupaioT HA NevatHom
nnarve (prc. 2) U3 0gHOCTOPOHHE YOoNLru-
POBAHHONQ CTEXNOTEKCTONUTA TOALLMHOW
1,5—2 mm. Ha Heln pasmeleHsl sce neTa-
U, KPOME ANHAMWUYECKOW FONCBKW, Nepe-
KHQuarenei, NepeMeHHbIX Pe3VYCTORCR 1
CBeTOOMOLEB. Nnata paccunTaHa Ha npu-
MEHEHNE NOCTORHHBLIX peancTopos MAT,
NNEHOYHLIX KoHaeHcaropos K73-17 (C3,
C7—C10), xepamuyecknx KM {C6, C13,
C14, C16) u okcupaHbix cepyn TK dupmbl
Jamicon {octanesbie}. MNepemerHue pe-
auctopw R2, RS, R7 — peryanposoytsie
CN3-9a, CN3-9s, CN4-1a, Cn4-2Ma,
R12 — npoeonouHbin NNB-3A unu aHano-
rYHLIN C pacCerBaemMoi MOLLIHOCTLIO He
meHee 3 BT (pn HapesBaHWM pyyku Ha
TAKOW pesucTop cobmopaite OCTOROX-
HOCTb, YTOOK HE CIOMATh KEPaMUYECKMIA
OrPaHUYUTENDb VIMa MOBOPOTA ABUXKA.

Apoccens L1 — ManorabapuTHelin C
WHAYKTWBHOCTLI0 0,1...1 MITH, paccyuTan-
Hbli Ha TOK He meHee 0,6 A, anog VD1 —
nobon na cepvn K226, KA257, KA213.
JOuHamuyeckas ronoska — awobGoro Tuna
CO 3BYKOBOI KaTYLWKOH CONPOTUBAEHVEM
He MeHee 4 OmM 1 MaKCUManbHON WyMO-
BOW MOWHOCTHIO HE ruxe 5 Br (astop
NPUMEHUA MONOBKY OT CTAPOro KMHECKON-
HOro Tenesyaopa ¢pmpMel Funai). Bmecto
CBETOOWOAOB, YKA3aHHbIX HA CXeme,
MOXHO NPVMEHUTE U APYINe, XenaTenbHO
€ NOBLILEHHOW CBETOOTAAYE#, Hanpu-
mep, cepwin KUNA21, KUMZ40. Mopbo-
pPomM peaucropa R15 ypaBHUBAIOT APKOCTE
CBEYEHUA CBETOAMOAOBE PA3HBLIX TUMOB.
MNepexknoyarene SA1 — MIMH-1 nav mano-
rabaputHuld ranetauid, Hanpuwmep N2,
KHORO4YHbIE BeikMo4arenn SB1, SBZ2 —
MKH vinu ppyrve manorabapuTHble ¢ Guk-
CALMEN B MAXATOM MONOXeHun. Mwk-
pocxemy K174¥YH20 neobxopumo cHab-
AUTb HeBonblMM TEennNooTBoAOM (ero
KOHTYPBI OKa3aHu Ha PUC. 2 WITPUXMTYHK-
TVUPHBIMW IMHUAMI}.

Conpotvenesue peavctopos R1—R3,
R6, RI 1t eMKkoCTb KoHpeHcaTopos C2, C3,
C6—C10, C12, pAusIOWUX HA 4ACTOTY
solpabarciBaemMbix reHepaTopaMm Kone-
BaHni, MOXHO WM3MEHATL B AOBOMLHO
WMPOKUX Npegenax, NoAy4an Hoese
CeMENCTBa 3BYKOBLIX agdexTor. OaHako
A0S NEPBLIX OMNBITOR XENATENLHC YCTaHO-
BUTL 3NEMEHTH € HOMWHANAMY, YKa3aH-
HbIMU HA CXemMe. CneayeTt OTMETUTL, 4TO B
33BUCYMOCTH 0T NONCXEHWUR KOHTAKTOB
nepeknoyatens SAT, knonok SB1, SB2 n
ABVMXKOB NEPEMEHHBIX PEIVCTONOB Xa-
PaKkTep 3ByKa B NEQBbLIE CEKYHOB Nocne
BKJHOHNEHUS NUTAHWA MOXET COTNVUHATBCH
OT 38yK2 B YCTAHOBWBLUEMCH pexume. 3To
MOXXET OKa3aTbCH NONE3HLIM LNA NOEHTU-
duKaumn CUrHana, Hanpyvmep, nNpy uc-
NONL30BAHMW FEHEPATOPA B OXPaHHBbIX
ycTpoicteax wnn npubopax KOHTpons
TEXHONOTUHECKMX NPOLIECCOB.

Pegaxtop — B. @Qponcs. rpaduka — 8. Pponos



ABTOMAT CBeTOBbIX 3P (PEKTOB
Ha MUKPOKOHTpoOJJIepe

A. JIEYKHUH, r. Paszane

B npesfnaraemMomM asToMare CBETOBbIX IPPeKTOB MUKPOKOHTDOA-
nep ynpasager Marpuiyei 3 CBeToano[08, KOTOPLIE PA3MELEHE! Ha
TeYarHoON NAare B BUAE ABYXKOHTYPHOIro cepaeyxa. Becerc peannao-
BaHO ABAA/UATH PA3NNYHLIX CBETOBbIX 3P HhekKros, BOCTPOUIBOANMBIX
8 3BTOMATUYECKOM PEeXrMe ¥ NOBTOPAEeMSLIX HEeCKONBKO pas. finranune
aBTOMAaTa OCYLIECTBNRETCH OT ORHONO ranbBaHNIeCcKOro INeMeHTA.

YCTpoﬁCTBO (p#e. 1) BHINOAHEHO Ha OC-
HOBE MMKPOKOHTponnepa ATmegadL
{DD1) v MaTpUUbl U3 OTOENbHBIX CBETO-
anoaos HL1—HLA4Q. Mockonbky ana nuta-
HUA UCMNONB30BAH TONLKO OAWH FrafbBaHW-
HECKMI aNEMEHT, NPUMEHEeH MNOoBssILAalC-
wuin Npeobpasoeatens HanPAXeHun Ha
Mukpocxeme MAX1674EUA {DA1). Muru-
MAnbHOE HANPSXeHUe NUTanuna onqd aton
muxkpocxembl cocrasnser 0,6...0,7 B, N10
No3BONAET MNONHOCTBKY UCNONB30BATE pe-
CYPC raneBaHVWHECKOrQo 3nemMeHTa € Ha-
npsxennem 1,5 B. BoixopHoe nanps-
XeHve npecbpasopBarenna COCTaABARET
3,3 B vl uICnonsayerca A NUrasva Muk-
POKOHTPOANEPA, & €70 BhIXOAHLIE CUrHZ-
Dbl — CEETOAUOL0B MaTpULIEL.

Ynpasnaowan nporpamMmMa HaumHaer
BOCNPON3BOAUTL CBETOBLIE 3HPdeKTL No-
O4YepeaAHO B aBTOMaTHHECKOM PEXUME
cpasy nocne BKAHEHWA nuTaHus. Tak-
TOBAS 4ACTOTA MUKPOKOHTPONNEpa 3ana-
@TCA BHYTPEHHWUM F€HEPATOPOM, HACTPO-
EHHbIM NIPOFPAMMHO Ha HacToTy 4 My, B
LENRX 3KOHOMWKM pecypca 3feMeHTa nu-
TaHUA DPOTPAMMHO PEaIM30BAH PEXUM
AVNHAMUWYECKOTD YNPaBNReHus CREeTOANO-
DaMu, OCHOBEHHBIN HA WHEPLMOHHOCTH
3peHnn. Tak, Hanpumep, HENPEepbIBHO
cBeTALeeca "CepaguKo” — 3T Ha CaMOM
hene BLICTPOe NepekNoyeHUe CBeToano-
AOB MO €rc KOHTYPY.

Hanpsxexmve Ha ¢setoauogpl NocTyna-
er ¢ nuHuia PBS, PDO—PD2, PCO—PCS
MUKpokoHTponnepa DD1 vepea Tokoorpa-
HuymsaoLmMe peauctopel Rt—R10 v Tpax-
ancTopbl VT 1—VT4, KOTOPbIMK TAKKE YIt-
PABASET MUKPOKOHTPOANEP CUrHANaMu ¢
nuHuia PB1—PB4. Hanpumep, Ans “Bkmo-
yeHmns” Bcero cronbua U3 CBReTOaMonos
HL1—HL10 Ha Hux c AvHwin PBS, PDO—
PD2, PCO—PC5 mukpokoHTponnepa DD1
Ha pe3vcTopsl R1—R10 noovepesHo no-
CTYNAOT UMMYNLCH MUTAIOLErD HANPRXEe-
Hus. OaHoBpemeHHOo Ha 6aay TPaH3ucTopa
VT1 ¢ nuHuv PB4 (8wiB0A 16) MUKPOKOHT-
ponnepa DD1 yepes pesuctop R11 nocTty-
flaeT OTKPLIBAICLLEE HANpPsXeHue, noaTo-
my ceetognoasl HL1—HL10 nocnepora-
TeNbHO BCBIXMBAIOT, Co3gapan aggexT
MOCTOAHHOIG CBeqeHun. Ana nabuparterns-
HOrO BKIOYEHUA CAHOMC U3 CBETOAMOA0B
B CTONBLIE UMNYNLE HANPAXEHUS NOCTYNa-
€T TONLbKO Ha 3TOT ceetoawod. AHano-
rIYHBIM 06PA30M OCYLLECTBNRETCH YNPaB-
NeHue N 8 Apyrux cronbuax.

Bce cBeTtogMonib pacnonoXxeHe: Ha
fnare B BYAE ABYX KOHTYPD8 Cepaevek,
OAVH M3 KOTOPBIX — BHELUHWIA, & APpYron —
BHYTPEHHWI. Kaxkauli koHTyp obpasosad
nsyma cronbuamy mMatpuub. Bhewkui
cocTouT 13 creToguonoe HL1—HL10 n
HL11—HI 20, a sHyTpeHHui — n3 HL21—
HL30 » HL31—HL40. fAina Brnio4eHus,
HaNPUMep, BHELWHEro KOHTYpa TpaH3uc-
TOpbi VT 1, VT2 ponxXHel BbiTe OTKPLIT).

Bce peranu MOHTUPYIOT HA NMEeYaTHON
nnare u3 OgHOCTOPOHHE (PONLIrMPOBaKH-
HOrO CTEKSIOTEKCTONNTA ToNWvHON 1,5...
2 MM, 4depTex KOTOpPOW nokKasaH Ha
puc. 2. BONbWWHCTBO NPUMEHEHHbIX
AeTtaner, KpoMme CBETOAWOA0EB, pes3u-
ctopos R1, R16, apoccenst U BuKNO4A-
TEeNnA NWTaHWA, npegHasHa4YeHel ANA

NOBEPXHOCTHOINO MOHTaxa. Peswctoper
R1, R16 — C2-23, MAT, nepef MOH-
TaXOM Y HMX KOPOTKO 0OPE3AKT BRIBOAK
¥ NPUNavBalT CO CTOPCHbLI NeYaTHbIX
MPOBCAHWKOB, OCTANbHLIE PE3UCTOPH —
Tunopasmepa 1206. OkCUpHBIE KOHOEH-
catopbl — ANIOMUHUEBLIE ONMAMETPOM
8 MM OAs NOBEPXHOCTHOrO MOHTaXa
Gupmul JAMICON, ocranbHble — kepa-
Mudeckme Tunopasmepa 1206, gpoc-
cene — AM-0,2. NMoMMMO yKazaHHkIX Ha
CXEME CBETOAUOAOB, MOXKO NPUMEHUTD
APYrMe MOBLILLIEHHOW APKOCTU C aua-
METPOM Kopnyca 3 MM KPacHoro wvnu
3EReHOrQ LREeTa CBEeUeHUA.

MOHTa)K BCEX 3NEMEHTOB QN9 NOBEpPX-
HOCTHOFO MOHTaxa, peavicropoe R1, R16
¥ OPOCCENA BEINOAHAKT CO CTOPOHEI
nevaTHuX NPOBOOHWKCB. Ha apyron ¢1o-
POHE YCTaHABIMBAKOT CBETOAWOAbI, Bbl-
KINIOYATENL NMTAHWA W KACCETY ANR Mab-
BAHUNECKOrO 3nemeHta (pmuc. 3). o
YCTAaHOBKWU NPOBOMICYHBIX MNEPEMbIYEk,
PACNONOXEHHbIX B LIEHTRE NeYaTHon nna-
T {CM. pucC. 2), HeODBXoaUMO 3akneuTb
nevarTHble NPOBOAHWKW NOA HUMK M30NA-
LIMOHHOW NeHTon (puc. 4).

MoHTax MukpacxeMbl MAX1674 peko-
MEHAYETCH BbINOAHATL NASSIBHUKOM MOUL~
HOCTbIO He 6onee 25 BT C 0CTPOo 3aTO4EH-
HbiM Xanom 1 6e3 uzanuwxon npuaos. KoH-
TEKTHBIE MNOLAAKN Ha MEYaTHOW nnare
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=7 N AN < MNepBoe BKAKNEHUE YCTPOWCTRA
R VTI VTZ VI3 __1Vi4 cnegyet npoBecTy O YCTAHOBKW
A d G MUKPOKQHTPONNEPa,  NPOBEpPHB
BONLTMETPOM pabtoTy npeobpaszo-
VT/-y74 BATENA HANDAXEHWA Ha MUKPOCXE-
Bcgr7  MeMAX1674. ECnn MOHT@X BbINON-
14 P HeH BEpHO, Ha koHgedcatope C5
S DONXHO BTk Hanpsxenne 3,3 B.
Puc. 1 Mutanve ycTponcrea OcCywecTs-
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Puc. 2

Puc. 3
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BalOT NPOBOAA OT
NpoOrpamMmaTopa.

Ana  npasuabHOrO
NporpaMMUpOBaHUS
HEOBXOLUMO Coeau-
HNTB  cnegylowwve
BLIBOAL NPOrpam-
MaTOpa v MUKPO-
KOKTpONnepa: nac
. 1 HaNPAXEHWA nUTa-
v HUS — BolBOAK 4 1 6
MUKDOKOHTRONNEPA,
MUHYC HAnPAXEHWR
| MUTaHns — obBuwmnu
| NPOBOA UK BHIBCOY
3,5u 21, RESET —
t, | BeBOm 298, SCK
{TaKTOBbIE WUMMYNL-
¢} — BmeOpL 17,
MOSI — ebiBoa 15,
|| MISO — BoiBOA 16.
Anuxa coeavhHn-
TEéRbRLIX NPOBOAOCE
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Puc. 4

nAK0T OT ranbsaHVYECKOro anemeHTa Tu-
nopaaMepa AA ¢ HanpsxeHuem 1,5 B.
MakcumansHbii NOTpebnaeMelth TOK Npv
BOCNPOM3BEAEHWY CIIQXKHOIO CBETOBOTQ
agoekta — okono 80 MA, a cpegnui
TOK — 50...60 mA.

MNporpamMMa AN MUKPOKOHTPORNEpPa
HaNWCaHa Ha A3LKe Benicuk 8 cpeae pas-
paboTkn nporpamm BASCOM-AVR, no-
CTYNHOM Ha caliTe pupms MSC Eiectronics
<http://www.mcselec.com> B 2&MOH-
CTPaUUOHHONW Bepcuu. Npu nporpammm-
POBAHUK KOHMUIYPALWUKD UBMEHATE He

HYXHO, TaK Kak NpuUroaHs 3aBOACKHUE
YCTAHOBKWU NO YMOJHAHMIO.

B aBTOpCKOM BapmraHTe NporpaMmun-
POBAHME OCYLWECTBARNOCH BHYTPUCXEM-
HO, T. €. CHa%ana MUKpPOKOHTponanep Ben
YCTAHOBNEH HA NEYATHYIO NNaTy, a 3aTem
Hepe3 OTPe3cK NNockoro kabena OCy-
LWEeCTBNAN0CE NPOrpaMmMupoBadue. Xo-
TS HA NEYATHOM MNATe HE NPeNYCMOTPEH
pasvem Ans nporpamMarcopa, gocrta-
{O4HO HaWTKU HA HE# HYXHbIE BHBOAL!
MWKPOKOHTpONAEPA N UAYLLME K HUM
neyatHele NPOROAHVKKW. Cloga npunawn-

- HE A0NnXHa npesbl-
waTe 0AHOro MeTpa.

O71 pegaxymm. TIPOrpaMmel 15 MHKPO-
KORTDOANEDE dBTOMATA CHRTOBbIX 3(PPekToB
HaxoAaTen Ha Hawem FTP-cepsaepe o aspecy
<ftp://ftp.radio.ru/pub/2008/08/
heart1.2ip>. Tam we pasMeineHs! Bupneoia- ‘:
mcs paboryt agToMara (Gaiin heart2.2ip), a |
TAKKE CXEME W HEPTEXY NEYaTHoit (/1ats! 8 |
aBropckon sapuante (panin heart3d.zip) ans
YCTPOUCTAA, B KOTOPDOM NPIUMEHEHS! SSIeMBH-
Tbi C BBOAAMH { MUKDOKOHTROSIIED B KOPNYLe
DIP) u HanpaxeHmnem mararvn 9 B.

Pegaxrop — H. Hevaeas, rpaguxa — 10. Axnpees,
QOTO ¢ BHACOIEINNCE— 8B10PA
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RRTC — poCCMUCKUN KOMaHAHDLIMN...
bopuc CTENAHORB (RU3AX), r. Mocksa

6bpesuatypa WRTC {(World

Radio Team Champion-
ship — KOMaHOHBIA 'IeMnoHaT
MUPE MO PaaVOCEN3K) BOLLNA B
Haw obuxon Tpuauath NeT Ha-
3afl, KOrga Hayanace NOAroTos-
Ka K NepBoOMy OHHO-3a04YHOMY
yemnuoHaty Mupa. B nocnea-
HWEe roap B pagvonobuTentc-
KMX Kpyrax 3a3Byqanc W elle
OHHO CXOXEe couelaHve —
RRTC. Tak cranu, no aHanorvu
¢ WRTC, HasbieaTh POGCHIACKUA
KOM3HAHBIA HeMInMoHar no pa-
DMOCBA3N HA KOPOTKUX BONHAX.

W percreuTensHe, ans ta-
KOro CXOACTBA ECTb BCE OCHO-
paHua. Beoe WRTC BO3HMK
nocne ToOro, Kak nopodHole
COPEBHOBAHWUA W YeMUOHaTLl
yKe AeCsTE NIET NpoXoounv B
HawelW cTpaHe. YenelwHeli
OnNbIT MX NpoBeaeHWs ydeoun
MEXAYHAPOAHOS PafvoMietu-
Tenbckoe coobuecTBo, 4TO
HOBOE HarnpaseneHVe B CopeB-
HOBaHUSX NC PaavoCBR3V Ha
KOpPOTKMX BONHAX AOCTOWHO
1PV3HAHUE BO Boem mupe, W
noasunca WRTC!

Jo cux nop nporpamma
WRTC umena cywecteeHHoe
OTAUUKE OT HaLLUX CORERHOBA-
HUA B 4acTW pas3melleHns
patounx NO3UUMM — OHM pac-
NONaraNuctL B AOMAaX MECTHLIX
paguonbuTensaii. 3To 3amer-
HO YNPOUAND OPraHvaal WoH-
Hble BOMPOCH, HO ocnabnsno
peanuzaumi OCHOBHOW naen
TaKnx YeMMNUOHATOB — CO3AaTh
Nno BO3MOXHOCTW  pPaBHHIE
YCROBUS AN OYHBIX YHACTHWI-
KOB. Mpen, kotopad, cOBCTBEH-
HCO T[OBOPSA, W nMpvBena K
NOABAEHWK)  OMHOW  YacTK
COPEBHOBAHWIA NO PAANOCBASN
Ha KOPOTKWX BONHax. OcobeH-
HO 3HaUUTENbHBIMKY BLINK pas-
Opoc No3WUMIn W pasHrua B
ycnosuax paGoThl Ha Nocnef-
Hem WRTC, KOTopH Npoxoamn
B Bpazunuu.

Korfia MexnyHapoaHoe pa-
OMONKOUTENECKCE COODLLECT -

YyacTunkOB YeMIitnonaTa crpans npmwsercrayer fnasa

2AMUHUCT DAL FOPOACKOro oKpyra fomogenoso Sleowun
Koeaneeckuit (RZ3DU). Cnesa — npeRcegareib OPrkomMu-
rera yeMnuoHara Mrope Byxnan (RASAUU).
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Xepebbepka patoywx no3uuyMmi. CreBa — raapHbil CygsLs
copesHoBammit Muxann Knokos, ciipaBa — MPeacTaBuTenbimn-
Ua KoMaHabt Hieiero Hosropoaia Onvra Cxobesnepa (RASTYL).

BO NOAAEpXano npoBeheHne
yomMmnnoiata 2010 . B Pooccnu,
OHNO NPUHSITO PELLEHUE NpOaS-
MOHCTPUPORATE BCEM, KAk, Ha
HaLW B3arnsig, OOMXeH BHIMSAASTL
HACTOALLMIA OYHBIM YEMNUOHAT —
"WRTC no-pyccku”. Y 210 Omno
€CTECTBEHHO, NOCKONEKY OYHO-
3204HLIE BCECOIO3HBIE U BCEPOGC-
CUMCKNE COPEBHOBAHWA W YEM-
1IMOHEIB B CHEUYIWEM [ OLy
OTMETAT YXe CBOE CopoKaieTue.
NHbim - cnosamn, RRTC  Ha
caMomM aene rnpoBOAUTGH Nnpak-
TUNeckn Kaxpaplih rop (WRTC —
MPYMEPHO OAWH pa3 B YeTuipe
roga), nNoatoMy y Hac Owna
peanbHan BO3MOXHOCTL OTpa-
fotaTh 3a STU regel MHOrve
neTany, cBA3aHHLE C YCNOBWA-
MU paBoThl O'IHbIX Y'IACTHUKOB.
CoBcTReHHo rosopa, dopmMat
paboTh OHHBIX YHACTHUKOB, KO-
TOpBLIM UCNONBRYETCS CEroAHA
Ha RRTC, Bnepeuie 6un onpofo-
BaH ewe B 1991 . Ha copeBHOBa-
Husx "3ee3nw KB a¢wpa”, opra-
HU30BaHHLIX penakuvi XypHana
"Paguo”. Jra Gwina Hawa no-
NBTKA BbipaboTare NPOrpaMMy
CNEYIOLLIMX HEMNUOHATOB MUpa,
OTTAIKVBanACL OT TOrO onbiTa (B
TOM 4UCNEe W OTPULIATENEHOTO),
KOTOpBI Gbin NPUOBPEeTEH BO
BPEMSAl MEPBOro  NemnuoHara
mupa. NonbiTka 66nNa, Heco-
MHEHHO, YAaUHOWU, HO COOHTHS B
Poccrn B Havane 90-x rofos
MNPOLUNOrQ CTONETUSA MOAHOCTHIO
UCKNKUUNY Y KYPHANA BO3MOX-
HOCTE AanbHeAlInX 3KCnepu-
MEHTOB B 3TOM HanpaBneHuu.
AHANOrMYHLIA dopmar pabo-
Tkl OYHBIX YHACTHYKOB (Ha ropas-
20 Gonee BLICOKOM YPOBHE) cTal
UGMONL30BATLCA B OYHO-3a0Y-
HbIX YEMNUOHaTax CTpaHe! B No-
cnepgHue rogsl, Korga Cows pa-
avoniobutenelt Poccvit BCTan Ha
HCMM W Y HEro NoseMNach BO3-
MOXHOCTE CO3[ATh MOCTOAHHYIO
TeXHUYeckyke Basy ans obopyao-
BaHWs pafotux Nosvumii B none
{AHTEHHK, NanaTky, HeHaoarpe-
ratel, YCTPOWCTBa KOHTRONA
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Komarpa BopoHeXcKo oOnacTy — 4eMnvoH CTpaHbi N0 PpaguoCBA3N Ha
KopoTKux BOAHAX: Eerenuit Banuanban (RW3QC) v Cepred Fonos (RN3QO}.

.

Komatpna Canxr-flerepbypra sauwana BTOpoe MecTo B
yemnuwonare. Cnesa — Bnagumup Akcénos (RWIAC}),
cnpaga — Anexced Muxasinos {RA1AIP).

MOWHOCTH). Bonee Toro, camu 4emMnuo-
HaTH CTPaHL CTANN PACCMATPUBATECA KaK
nogrotoeka K WRTC-2010 ¢ uenbio coBep-
IUEHCTRABAHWUA OPraHU3aLMOHHBIX BONPO-
COB, @ TaKkke Kak MonuroH ans otbopa
POCCUACKUX CNOPTCMEHOB AN yWacTug B
NPeOcToALLEM HemMnMoHaTe Mupa.

Kak B NpeaH AyLUME FOfkl, OMHBIE YYaCT -
HWKW paboTann n2 MockoBCKoi obnact (¢
TeppPUTOPUKW TOPORCKOrC OKpyra Zomo-
USLUBO}, OAHAKO MECTOHAXOAKUEHVE pabo-
YWMX NOSUUMIA OTAMNMAIOCH OT MNpeplue-
CTBYIOLLMX HEMNMOHATOB — OHW yXe "3aTa-
yuepanuck” nog WRTC-2010, B KoTOpOM
yucno pabodrx No3UUMn AONKHO OuTe
3aMeTHC Conblue, HeMm B HalleM HeEMMUO-
HaTe. B Hem NpuHann yyactue 18 komaxg
U3 15 cyOLeKTOB CTpaHy — CabkT-TNeTep-
Gypr, Bopohexckast u Hmxeropoackasn ob-
NACTU RRCTARUAN B HEM NG NRE KOMAH/RL.

C OpraHn3aauMoHHON TOYKWM 3pEeHns
YEMMUOHAT NPOLLEN HA BREICOKOM YPOBHE.
PerynapHoe ux npoeeaeHne No380nvno co
BpEMEHEM BHISIBUTE U YCTPAHWUTE BCE KPyT-
HbI U MENKUE HepoyeThl, Ha meHs, Hanpn-
MEp, CUNBHOE BnedaTneHve npovseena
"KHWra yHacTHMKa COpeBHOBaHIA", coaep-
XaBlWas NPaKTMHECKU BCK) MHGOPMAaLMID,
KoTopas Morna Obl NPUroAMTLES GrOPT-
CcMeHy Ha pabodeidl Mo3vLyMm — OT KonuK
pacnopsKEHVa PYKOBOAUTENA AAMUHNCT-
paumy oKpyra o NpoBefeHUY COPEBHOBA-
HWIA ¥ TenedoHOB ANS ABAPUNHOM CBA3W
CO cAYKBamMU OKPYra A0 BCeWN CNOPTUBHOW
U TEXHUMECKOW WHPOpPMayuKn, oTHocH-
EeRca K 4eMNUoHaTy. TexHU4eckan uH-
dopmauma, B HACTHOCTW, BKAKOHZ1E B

roe———— e

Takyio aHTEeHHYIO CHCTEMY Ha Bol-
COKONACTOTHLIC ANANasoMbi Npefo-
CTABASIM YYACTHUKAM YeMauoHaTa
OPranu3aTopss,

{ = S

-
"l

TPETHe MECTO.

ceba  nogpobHoe
onucaHne Beeid Tex-
HUKW, KOTORYIO npe-
AOCTaBNANM CNOPT-
CMEHaM opraHuaa-
TOpH, U NOPSHKa ee
MCNONbL3OBAHWA 1
{onucaHue aHTeHH,
NOPROOK WX cOOpKn
W YCTAHOBKM U T. A.).

YemnuunoHamm
cTpaHsl Ha RRTC-
2009 ctana komaHa
BopoHexckoii obna-
CTW, B KOTOPYK) BXO-
avnu Esrenuin Oa-
HUANbLAH (RW3QC) n
Ceprei Monos
{RN3GO). Ux yonex
HE& CTan HeaXWAAH-
HOCTbID — B MNpo-
LUNOM TOAY OHU Bkl-
v cepebpsHbIMU
npuzepamun. KomaH-
aa  Cankr-lNeTep-
Gypra (Bnagpumup
AkcéHoB, RWIAC un
Anekcerh Muxatinos,
RA1TAIP} B 9TOM rofy BbiWNa Ha BTOpOE
mecto. Mockeuymn (Makcum [yctoBur,
RV3BA n AmwuTpuit Kprokee, RA3CO)
3aHANN TRETLE MECTO,

Mo npuraawenruio Cotoaa pagronotn-
teneit Pocoun RRTC-2008 nocetvn npea-
CTaBUTENE MEXIOYHAPOOHOIO OPrKOMUTE-
Ta WRTC Ponxep BectepH (GISXW),
KOTOPBIA NPUHUMAN YHACTUE KK YHaCTHUK

Yoo\

A,

Mockanuu Makcum nycroahr {RV3BA, creBa) u Bmur-
puit Kproxog (RA3CO, cnpagBa} Beilunk B YeMiiuoHatTe Ha

Caovmy BneuarnenusMu o npoweniiem RATC-2009
RenauTca Popxep Becrepn (G3SXW). Cneea — Hogwp
Typcyi-sage (EYSMM).

UK YNEH XIOPW BO BCEX MPeablayLunx
HYEMNUOHATaX MHUpa, KPOMe CaMoro nep-
BOTo. Ero NpUsTHO yAMBUA BHICOKUI ypo-
BEHb Q4HO-3A04HOIO YeMnroHata Poccun
1 caM GakT, YTo Takue GOPEBHOBAHUA Y
HaC NpoBOAATCA exeroaHo. U ¢ yavene-
HUEM Y3Han, 4To UAes NoAOBHBIX COpeB-
HORaHWIA Nnoasunack elne R CCCP aaponro
Ao nepearo WRTC...

-



CuHTtesaTop yactoTbl KB TpaHcuBepa
Anekceut TEMEPEB (URSVUL), r. CBeTnoBoack, YkpanHa

CnuteaaTop BLINOAHEH Ha ABYX
fILYATHBIX Nnarax M3 ABycTo-
poHHe HONLrMPOBAHHOIC CTEKNO-
TEKCTONUTA. Ha OCHOBHOW nnare
coOpaHb uMPpPOBana HacTb CUHTE-
zaTopa v MNYH, Ha naate uHauka-
UMK — MHAWKATOP U KHOMKW yipas-
nerusi. YepTex nnatel CUHTE3atTo-
pa W pacnonoXeHue Ha Hew ane-
MEHTOB NPWBELEHH Ha puc. 4.
donera Co CTOPOHLI YCTEHOBKW
neTanel coxpaHeHa ¥ UCRONb3Y-
e1ca Kak obwmin nporoa. OTeepc-
TMR NOA BLIBOALI AETanel, He
COEeAuHEeHHble ¢ 06mum NPoBO-
DOM, pas3aeHkoBaHu. Ha pwme.
NPEACTaBNEH YepPTexX NAaThl Y-
paBNEeHUN U MHOWKALUU.

B yCTpoOnCTBE UCNONL30BaHDLI
NOCTOAHHLE pe3ucTopel C1-4,
C2-23, MJIT, noACTPOEYHBIA —
CIln3-386. Bce nocTosHHele KOH-
peHcatopel — K10-17 unn KM,
okcuaHeie — K50-35. MNopcrpoey-
Hulld koHaeHcaTop C15 — KT4-23.
Karywkn L1—LE HamoTasb Nposo-
nom MN3B-2 Ha kapkacax apnamer-
POM 5 MM C NOACTPOBYHWKAMU U3
kapBOHUNLHOTQ %ene3a oT Bpoxe-
Bbix cepasuHvkoR Ch-12a. Hamo-
TOYHBIE fAHHLIE KATY ek NpuBeae-
Hbl B TaGn. 2. Katyiuka LS nome-
weHa B akpad. Apoccens L7 Hamo-
TAH H& KONBLIEBOM MArHWTONPOBO-
ne tunopasmepa K7x4x2 MM w3

a

$epputa 1000HH. Ero ofmoTka |

copepxut 20 BUTKOB NpOBOAA
M3B-2 0,25. Tpansuctopm BF245
{VT2, VT4) MOXHO 3aMEHUTL TPaH-
sucTopamun KN3076 (B, I fl). Ba-
pukant KB132A (VD6, VD7) 3ame-
HUMBI HA NOObIE HA3KOBONBTHEIE C
HaYanbHOW eMkocTer 20...25 nd.
Nuavkarop MT-10T7 MOXHO 3aMe-
HWUTL UHOukaropom MT-10T8 (c
noaceeTkon) nan MT-10T9.

KoHeTpykums Bankogepa ana-
NoruydHa onvucadHow B [2]. Ang ero
W3roTOBNeHUA UCNONb30BaHbl Ae-
TANU OT KOMTIBIOTEPHOIO MaHWny-
AATORA "MbilWb” — M3AyHaoLWUn
AM0S, COBCEHHLIA (HDOTOTPAH3UC-
TOP, NNACTMACCOBLIA AUCK € NPO-
pe3amMu v pasbem C NPCBOAAMM.
MexaHn4Yeckvim OCHOBaHWEM Bar-
KOLepa NOCNYXWN WNWHOeNs OT
NATUOKWMOBOTO auckosona. MNna-
Tbl COBAMHEHB MeXZY COBOM Mnoc-
KM kabenem — wneitdom. Buew-
HUW BUA CUHTE3ATOPA NOKA3aH Ha
dororpagpun puc. 6.

Ecnv ungpoBan YacTb CUHTE3a-
Topa cobpaHa NpaBuALHO, TO NPW
Noflaue MUTAHUA HA WHAMKATORE
oTobpaxaeTcy CTAPTOBan 4acroTa
avanasoHa 160 meTpoe, paBotaoT

B2NKOAER W KHONKU YNPAB- Baxol
nenuns. JansHelwee Hana-
KWBAHWE HAYMHAKOT C NPOo-

eepkn paboTocnocobHocTh 1
06paayoBoro reHeparopa.

Oxonvanue,
Havanocm. 8 "Pa uwo™ 2009 No 8
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TaBnuuya 2 XOHTPONMIEPa M KONMPYIOTCR B O3Y ana  e1ca cneayioLee 3HaveHve Yactotol. Mpn
T ynotcTea pabote. 3Ha4eHus B 3aBUCKMO-  HEXKATMU Ha KHOMNKY "SAVE" seCh psga KOLOB
Mosuumonkoe [ oty o | alis| Le CTY OT XapakTEpMCTUK Lienn pacctpoiiki  LAMN ans yekyliero avanasona KonupyeTcs
obosHaeHue ANA KKAOM KOHKRETHOM KOHCTPYKLMKU MO~ 13 O3Y B EEPROM MUKpOKOHTpOAAepa.
Sucroputkos | 7 |7 181618 | 20 |y paspuuarees. [M TOMHOM YOTAHOBKU  BHIGOP CEAYIOLLErD AVANA3oHa — KHOMKA
AvameTp nposona 0.45 012] yopoe LAN ucnonbayetcs crneumancHui  “BND”™. Onepaumio npeEOAST OAWH pas npu
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Hanvuue CUHYCOMAANEHOTO CUIHANA reHe- C1 47mMRx25 8 ﬂAJ’ '7—641‘ {;5 47 M,L;fw 8 +
paTtopa MOXHO MNPOKOHTPONMPOBaTe Ha SE %57 ]I—l
BbE. 1 Mukpocxemel DAZ2. OTcyTcTBue XSt = K A X ‘II
FEHEPALMM CBAETENLCTBYET O HOUCTIAB-  pooN 6 Vot | Vo3
HOCTU 3NEMEHTOB FeREPaToRa UnK Manos 77 i VO
eMkocTv Bapukana VD7. Mocne ero npo-  RTS 3 (11T
BEpPKW NPUCTYNAKT K YKAZAKE AVANa30HO8  TXI > B kol ||
YH. Ha atom 3tane uens paccTpoinku crs \6
4agTOTEI OOPAa3UOBOrO reHeparopa Lene- {y
coobpasHe oTKNINUTb. ANs 3T0ro nesbiv OIR '\' 5 * * XS2 {ravem 0 muspokomponiens)
NO CXeMe BLBOA KBApLCBOTO pesonaropa A0 2 ';E/,] &[/ ;]R ¥ | N
ZQ1 coenuHaoT ¢ ofwwm nposogom. Ha -~ T 47K wfepml2 tJ\oo N
K2XA0M M3 NoAAMana3oHoB paboTel reHe- Vi, Vo3, voy sl = I
paropa BpaWeHeM FMOACTPOEYHMKA COOT- HA521A - /,ﬁ
BETCTBYIOWEIA KaTylWwKK1 [OGUBAIOTCRA, NTO- vz VD5 w ;,1{371’ 4
66 NPV NEPECTPOMKE B Npeaenax noaama- HCfQ?AJ N i Avos K73102
nascha nanpsxeHue Ha sapukane VD6 He pel 4
BLIXOAWNOD 13 MHTepBana 2...6 B. HacTpoii-  pue. 8 Voz

KY HAUMHAKOT C rpynnkl AvanascHos 30, 10
MEeTPOB NOACTPOWKOM KaTyluku LS. Ovepen-
HOCTb OEVCTRUN npuseneHa B Tabn. 3.
HanpsxeHue nepecTporiki KOHTPONUPYIOY
g Touke KT1 8OMLTMETPOM WM CCUWING-
rpadom. Mocne yknanku yactoT NYH noa-
CTPAUBAIOT CUCTEMY CaBura uYacToTel Of
Ana 31010 BOCCTAHABNMBAKT UENb pac-
CTPOIKKN HaCTOTH. Jnf NepecTpokv CiH-
TesaTopa ¢ Hactotoin 50 My BHYTPY KaxXA0-
ro 4acTtotHOro 1 kl'y cermeHTa GopMUpy-
to1ca 20 3naveHvin kopa UAM. Ytobul He
BRIBOAMTL Bapukan VD7 u3 3aKpeiTOro
COCTOAHWSA, YACTOTE C HYNEBLIM 3HA4YEHUEM
COTEH repu COOTBETCTBYET HanpsaXeHue
npumepHo 1 B. Koael UAM ona kaxaoro
omanaaona xpanstea 8 EEPROM mukpo-

02 8 PEXYM YCTAHOBKW MPY BKIOYEHWW
CUHTE3aTOopa HeOOXOAMMO YAEPXMBaTb
KHOMKy "BND". B 3TOM pexwume Ha nHguka-
TOpPE HENOCPEACTEEHHO OTOOpaxXaeTcs
yactoTta YH. [ing KOHTPONS BbIXCAHOM
YACTOTRI CNEeayeT UCNOoAL308aTb 4acToTo-
MEpP, MAMEPAILUMI YACTOTY C TOYHOCTBIO
0o eguHml repl,. OH NOOKNIDYAGTEA K KOH-
Takram “BuiX” cuHTeaaTopa. BpaweHvem
pydkn Bankopepa AotwealnTcs Takoro
HanpsxeHus Ha Beixone LIAM, npu koTopom
BHAHEHWE YACTOTHE KEK MOXHO Gnuse K oT1o-
BpaxaeMOMy Ha uHgukatope. HaxaTnem
Ha kHonky "RIT™ Tekywee 3HaueHUE koga
UAIM coxpansierca B O3Y MUKPOKOHTpoAne-
pa. Haxatvem Ha kHonky “x kHz" Boibupa-

LRs TOYHOTO OTOOPAXEHUA 4HacTOTH
CHHTEe3aTOpa TaKke HeoBXoAMMO 33HECTN B
NamsTb MUKPOKOHTRONNEPA TOUYHOE 3Ha-
YEHWE HaCcTOThl OMOPHOrO FeHeparopa
TpakTa MY. TONHOCTL 3annc 3HaYeHUn —
50 MNy. B nexopHoM npowveke 3anucaHo
qucno 8862,000 kl'u. Ero MOXHO nerko or-
KOPPEKTUPOBATL, €CNY NEPENTH B PEXMUM
pyaHoro Beoga dacTtotel O Alna 310ro
HYXHO NpY BKNIOYEHWWM CUHTE3atopa
yASPXWBaTL HaxaToi kHonky "x kHz". Ha
VHAWKATOPE B 3TOM Cny4ae otobpaxaer-
©s 3anvcanroe B EEPROM anauenue. Ero
MOXHO M3MEHWTE BPALLEHWEM PYSKU Ban-
KOOEepa W 3aTeM 3anucatb HaxaTuem Ha
KHOMKy "SAVE"™.



JaHHB CHHTE3aTOP MOXHO NpuMe-
HUTb TAKXE C TRAKTOM MNpuemMa—nepeaa-
i, ana paborel koToporc Tpebyertca
yaBoerHas wactora MA, Hanpymep, onu-
cauubii B [3]. B atom chyvae Heobxogumo
AopaboraTb yien genexnus HacToTbl B CO-
CTBETCTBUM C PUC. 7.

Ans NPOrPaMMUPOBAHWS  MUKPOKOHT-
ponnepa aeTop WMCNOAbL3OBAA NPOCTEHr-
Wik agantep (pMc. 8), noakmoYaemMelin K
COM-nopTy KOMNBOTERE, WM NPOrpaMmy
PonyProg. Apantep Obin cofpan Ha ma-
KetHoin nnarte. NoapodHyX UHGOPMaLUIO

10 MCNONBLAVBAHMIO NPOrpamMMs PonyProg
MOXHO DpouuTaTe B ceTw MHTepHetr Ha
cante paspabotuuka [4]. MNepen npo-
rpaMMypPOBRaHUEM MYKPOKOHTpONNepa B
OKHe "BbuTel KOHQUIypaumm v 3auuThl”
nporpammaTopa cnepyet O0TMEeTUTb
nyriTel "BODLEVEL", "BODEN", "SUTO",
"CKSEL3", "CKSELt™ u "CKSELO".

NUTEPATYPA

2. Temepen A. OQHOBHANA3OHHEIM CHHTE3E-
TOp YacToThl. — Panvo, 2004, Ne 12, ¢, 57—60.

3. Benaxckwi A. KB Tpatcueep HT98tM. —
Paavo, 2001, Ne 1 8, 10.

4. Nporpamma Pony Prog v . 17h. — <http://
www.lancos.com>.

OF pegaximn. [porpamme gost MaKpo-
KOHTPOANEPd 1 MUKDOCXEMB CHHTE3aTOoPa
HaXOARTCA Ha Hawuem FTP-cepeepe no agpecy
<ftp://Hp.radio.ru/pub/2009/09/sinttem.
2ip>.

Peaaxtop — C. Hexpacos, rpaguwwa —10. Anapees,
poTe — FBTOPA

BbIHOCHOM rPOMKOroBopuTens
Brurpuis UHO3EMLEB (UA1ZK1), r. Mypmanck

CNOML30BAHWE ANA CAYXOBOTO KOHTPONS
BHYTPEHHEr0D MPOMKOrCBOPUTENS TRaH-
cueepa lcom-718 npu paurensHol paboTe 8
aupe, K COXaneHno, OBCTPe yTOMNReT
cnyX. 406wl caenats pabory Gonee Kom-

pELWETKA, 3aKPHEAOWas IPOMKOrOBOPM-
Tenk, ykopoueHa Ha 30 MM no annse (8bice-
T€) 1 3aTeM BOCCTaHOBNEHA HA CBOEM
mecTe. Ha ocBoG0avBLLYIOCS NOBEPXHOCTL
npyKIeeHa NpeasapuTenshHo Boipe3aHHan

<hoHa Ha NOACTABKE TMNA "MYCUHAR LWeR")
CO cTepecwrekepom “miniJack” auamer-
poM 3,5 MM Ha OfIHOM KoHUE. Bropoi ko-
Hel kaBensa NPUNasii K KOHTAKTaM, UMUTW-
PYIOUMM pastem J2a.

Karywku ¢unsTpor L1 1 L2 HaMoTaHk! Ha
ByMaXHBX ONPaBKax auameTpoM 9 MM po-
sogom MOB-2 0,31 v copepxar 50w 80 sur-
KOB COOTBETCTBEHHO. KaTyLuKV NOMELLIEHbI 8
kapGoHUnLHEtE OpPOHEBLIE CepAEHHWKM
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GOpPTHON, ObINA NPEANPUVHATA NONBITKE U3-
rOTOBUTb BHELLHEE aKyCTWHECKOE YCTRON-
c180. OCHOBOM KOHCTPYKUMW MOCAYXMNA
6/y aKycTMueckas cucTemMa OT NePeHOCHON
MarHUTONbI C COXPaHWBLUVIMCA BNOSHE Npe-
3eHTACeNEHBIM BHELLHUM BUAOM, BHYTD#
KOTOPOM HAXOAMNACH AVHEMWNECKas ronoB-
Ka AMaMETPOM 120 MM, MOLUHOCTHO 3 BT 1
conpomeneHnem 4 Om. OCHOBOW CxeMOo-
TEXHUNECKOTQ PEWEHVA NMOCIHYKMA BHEW-
HWYl TpOMKOroBopuTens SP-767 dupMbl
Yaesll. Ha pmc. 1 npepncraener dparmeHT
€70 OPUTMHANBHOM CXEMbI, PEANNIOBAHHGIR
B ONUCBIBREMOI KOHCTOYKLIMM.
Cytbnepenenkn AC 3aki04a1acb B TOM,
yto Gpina gemMoHTMPOBaHA AekopaTWBHanA
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H CBb-18a ¢ nogctpoeyHuka-

M M. KonpeHcaropm C1, C2

LNR NoNy4eHns Heobxoam-

MO EMKOCTW HabpaHbl u3

koHaewcatopos K-73-16B

Ha pafouee Hanpsxenue

63 B. Tlepexnoqatenm S2 v

S3 — CABOEHHLIE YETLIPEX-

NO3ULMOHHEIE  POTOPHLIE

{Hanpimep, 07R komMnanum
ELMA).

YacTotHaa xapakrepwc-

. vuka AC B 3aBUCWMOCTM OT

MONCXEHWA  nepekyare-

AEN nony<ynach Cneayowas:

Normal — 100...12000 Ny
LOW 1 — 300...12000 'y

M NOAOTHAHKAY AEKoPaTUBIAA MaHenb, B
KOTOROI NPOCBEPNEHbI OTBEPCTMS NOA,
BLIBOABL OCEW NepekioHaTeneli GrneTpos
{(pue. 2}. Buytpukopnyca AC yCTaHOBREHb
nge Nnatel — € GUALTPAMK 1 NEPEKIoHa-
Tenamu $unbrpos. Mnara ¢ nepekmyare-
NAMY 3aKPENAEHa Ha IMUEBCH NaHeNU Kop-
nyca ¢ NoMowkto M-o6pasHeix APAriessIX
YrONKOB, a Nnata ¢ GuneTpam — Ha CTON-
kax K GOKOBON GTEHKE. BHYTPREHHUIA MORTAX
BLINOAHEH NpoBoaoM MITLLB 0,35 {puc. 3}.
Jna coeamHeHA C TRAHCUBEROM UCTOb-
30BAH TOHKWUI IKPAHUPOBAHHLINA KaBenk (0T
XOMIMEIOTEPHOIO KOHOEHGATOPHOrO MUKPO-

LOW 2 — 600...42000 Ny
HIGH 1 — 100....2400 'y
HIGH 2 — 100....1000 'y
HIGH3 — 100......700 My

KpyTmnaHa cpesa ¢punbTpoe — 6 ab/ok-
TABA. 3TO HEMHOTO, HO HA CITYX OHU "pexyT”
MArKO 1 3PdEKTBHO.

Bonee nonyrofa ONUCLIRAEMOE YCT-
POWCTBO YCMELWHD 3KCMAYaTUPYETCA Ha
KOANEKTMBHOW pagnocTanuun RZ1Z2ZZ
{puc. 4) s noBcegresHoU paboTe K KoHTe-
crax. OT3niBbl TONBKO NOAGKWUTENEHLIE.

Penaxrop — C. Hexpacos, rpagmka — 10. Anspees,
Poro — aBIOPI
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MMANA-GAL PRO —

npodeccumoHanbHaa sepcus
nporpamMmmbl MoAesIMPOBaHNSA

aHTEHH

Anexcargp LUEBEJIEB (DL 1PBD), r. fTunepor, fepmanus,;
Hrops FTOHYAPEHKO (DL2KQ — EUTTT), r. boxn, Fepmarins

Bnepssie Orcanune PyCCKOA3IeivHON BEPCHK NPOrpaMMbl MOREAN-
posasiun antenn MMANA noasunocs Ha crpaHuuax XypHana
"Paguno” ewe 8 20071 r. O6naR310L8° HECAOXHbIM TI0AB30BATESb-
CKuM nHTepgesicom, ona 6bICTPO 3aBoeBana NONYASPHOCTD ¥ HAlLUNX
pagwomobureneii. Liino Bpems, Nnporpamma COBEPLIEHCTBOBANACH K
NONBMNACHL €€ HOBas BepcHus, nonyunsinas Haspanne MMANA-GAL.
Bonee Toro, 3a 370 s8pemMs Buiuna xunra irops fonvapenxo {(DL2KQ)
“Anrenubt KB u YKB" (B vetsipex 4acTax), 8 KOTOPOH nogpobHo pac-
cMoTpeHa pabora ¢ 3T0H NPOrpamMmoi ¥ NPUBERECHBI MHOFOYUCAEH-
HbIE TPUMEDES MOQEMRPOBARUR MHOTHX BHTEHH — OT NPOCTERUNX B0
AOCTATOYHO CAOXHbIX. HO o1 cerofHs pabora Haf ee coBepLIeHCTBO-
BaHuUeM Npoaonxaercs — nossunacs nporpamma MMANA-GAL PRO,
O HEKOTOPbIX OCODEHHOCTRX KOTOPO#H PACCKAIAHO B 2TOM CTATHE.

MMANA-GAL PRO — 310 npodgreccmno-
H&bHEA BEPCUR MOMYNAPHOU NPOrPaMMel
MMANA-GAL {Npogeccuonanbhian sepcus
NpoTrpamMMbl MOAENVPOBaHWA aHTerH MMANA-
GAL PRO. — <http://dIZkg.de/promm/indexr.
htm>). Npn ee paspabotke akueHt Goin
caenaH Ha paboTy © 04eHb BONbLIMMKN aH-
TeHHamy, CylLeCTBEHHO YBENUMEHHOE
HUCAO 3NEMEHTOB MOAENU NO3BOMRET B
N10/HOM 06 beMe NPOEKTUPOBATE Y U3YYATh
CNOXHbIE AHTEHHLIE MO U KOMNIEKCHI.
Bo3MOXHOCTL 06 BLEANHATL Pa3HLIE aHTEH-
Hbl B OAHON MOAEs I (C NOCNEeAyIcIIEN BOS-
MOXHOCTHI0 HE3ABMCUMOTO PELAKTNPOBA -
HUA OTAENBHLIX AHTEHH) CYLWEeCTBEHRO
ynpowaey patoTy Co CIOXKHBIMU KOMINEK-
camu. ConocTaeBneHme BO3MOXHOCTEMN
Gaszoeci nporpammel MMANA-GAL » npo-
rpammol MMANA-GAL PRO npueegeHo g
Tabnuue.

Jna Mcnons3osaHws APOrpaMMe) Tpe-
Gyercs KOMNEKTED G ONepaLMOHHSIMK CU-

Gofis Mpaxa Copowc IAKTDYwoHT)  Movouie

Da+ - 728 2 s
- Teomerpu Bua i;Bufumel‘mar fHA3aMMB HANOANIERKDCTH ;
Brawa  poxpyT: ) BuifKanieHD NPOd
ik + H Fcs?

fA1NE

AHTErHY, T Mulle

Macwrab Toxos

] Tow

(&) CEPE Ml AHTEHNb

enp

BOW BEPCHM (HaNpuMep, A3eika). [porpam-
Ma YCTAHABANBAETCA ABTOMATUHECKIA 3AMYC-
«om gpaiina MMANAGALpro_setup.exe.

B a10i nporpamme MOXHO 0BbeanHATE
8 0AHY OOWYK MOOENb DO YETHINEX Hela-
sucuMbix hanoe Mopener. Mpuy obvepy-
HEHUM OTLAEMNbHbIX AHTEHH B OAHy GOy
npw pacyeTe yHuTHIBAIOTCA BCE NPOBOAA W
HArPy3KN BCEX aHTEHH, HO MOB0e PenakT-
poBaHMe (NOABWHYTL, BpALLEHME, NPaBKa
NPOBOAA) AENZETCS TONBKO C OAHOU {BbIAe-
NIEHHOM NONb30BATENEM) OTAENbHOM aH-
TEHHOW. JTO yAOOHD, KOrAA HOBAR AHTEHHA
AoBaBNRETCH B YXE CYILECTBYIOWEN aHTeH-
HbIA KOMIUIEKC.

Ha pwc. 1 ¥ 2 nokasauo ynpasneHue
obbeauHeHveM dannos. NpreeaeHran Ha
3TUX CKPMHLWIOTaX Moaenk (gann B au-
pekTopun nporpammisl \ANT_PROV4.maa}
COCTOWUT M3 HETHIPEX OTOENbHBIX AHTEHH:
“TROMHBLIX KBAAPATOR” HA AMANa3oHu 20,
15 1 10 METPOoR, NMKE CEMUBNEMEHTHAS

Napamerpsl PRO Basopan
MMANA-GAL BEpCUA Bepows
Cermewibt (Makc.) 15000 8192
fposona (makc.) 3000 512
MCTCHHMKY (MaKC.} 200 64
Harpyakw (ma«c.) 300 100

cremamy Windows 2000, XP unu Vista. On  Obeamsemtie "

ponxeH wmeTs RAM MuHumym 512 MB  $a ao et

{pekoMeHpyeTCs

4TB). Ot pasmepa i

CBOGOAHON RAM 3a8n- %% e G ixmmen Moca Puc. 2

CUT YUCIIC CENMEHTOB,
KOTOPLIE MOXHO MC-
none30BaTL ApU Pac-
YeTax — Makcwmanb-
HOoe Mx 3Ha4YeHne
(15000 cermeHTOB)
NPMMEHUMO  TONBLKO
npu cBoBOAHON faMsA-
™ Gonee 31B. Ona
nporpammsr MMANA-

GAL PRO TpeByercs |

TaKKe Ha/IMYMe B KOM-
notoTepe Gaz0BOV BEP-

cun MMANA-GAL, no-

ckonbky PPO sepcoun
MONB3YETCA HEKOTOPbI-
My YCTaHOBKamm Galo-

O h

o

Macuraf
- - ] Cermena = JTT T

BeiBop nposona 0
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y aHTeHHa Ypa-frv ba 50 M, paameluen-
Hasi BHYTPU kBaapatoe. Ha puc. 1 suaene-
Ha (MOKa3aHa HepHEIM UBETOM) UMEHHO 3Ta
aHTeHHa (Yaa-Hnv Ha 50 M),

Heckonbko cnos 06 0CO6eHHOCTAX
onepaumi 00bEOVHEHUA—YOANEHNS .

Kxonka "+" {Ha nawenu UHCTPYMEeHTOB)
BbI3LBAET AVANOr OOGABNEHU HOBOW aH-
TEHHbl B TEKYLLYO MoAenb. 3Ta KHOMKa
AKTUBHA, TONBKC €CNKN OTKPLIT *.maa dainn ¢
YUCNOM OOLEAUHEHHBX B HEM ANTEHH
MeHbwe ueThipex. Ecnn oTkpmteid ¢ann
YKE COCTOMT M3 HETHIPEX OTACNLHBIX 2HTEHH
{kax, Hanpmmep, Ha pvc. 1 m 2}, 10 acobae-
AATH HOBLIE AHTEHHBI YXE HENMb3R W KHOMKA
ASAKTVBUPYETCS.

KHonka “—" (Ha naHenn MHCTPYMEHTOB)
BBIZLIBAET OUANOr YARIEHUS] OTAEEHBIX
AHTEHH M3 obWen Mogeny. EctecTeeHHo,
BTa KHOMKA AKTUBHA TONbKO, KOrR2a TEkyLLan
MOAENb COCTOUT W3 OByx M Gonee or-
[eNbHBIX @HTEHH {KOrAa eCTh YTO YOARTD).
Yoanaerca 1a aHTenHa, KOTOpPaa B AaHHbIN
MOMEHT BhibpaHa.

MNpn obbepuHeHuy yuuTRIBaeTca umd-
pa BLICOTH, YCTAHORAEHHAA A OKHE "B~
€0Ta” B KAKAOM U3 COBAMHAEMEIX PAUN0E.

Puc. 1

-
~  [Z] ToncTow nusHM
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KOM@HAE U3 NoOaMe-

Hic Npaexka magHo-

Ecte ocofieHRoCTH paboTul € KOM-
NAEKCHOW MOGENBIO.

Ha 3aknaake Bug gCe aHTeHHH (KpoMe
BHIGpanHOr) uzobpaxaleTtes ronybbim
useTom. OAHAKo, ecAn MOaeNt NPoCHUTa-
Ha W ycraHoBneH ¢nar Tok, NOAHOCTLIO
MoKa3abiBAIOTCA BCE NPOBOAA BCEX GHTEHH.

B 3aknauke feomeTpus OTODPaXAIOT-
€ TONLKC NPOBOAA BHIGPAHHOR aHTEHHI.
MNepea HOMepoM nposoaa AoBasnaeTcs
WHOEKC aKTWBHOM anTeHHbl (A1, A2, A3
nnu Ad), NO3TOMY HOMED NPOBOAA BbIrNA-
auT, hanpumep, kak A3/23 {23-1 npoeog
TREThEN aNTEeHHhI).

B oknax MNMpaexa npopopa v MNMpaska
SNEMEHTA OTOOPAXKATCH TONLKO NPOBD-
Ra 1 3NeMeHTL BIOPAHHOWM aHTEeHHEL. Boe

rc MeHrK BO3aei-
CTBYIOT TONEKO HA BRIDPAHRYIO aHTEHHY.
Mpu BuiBope MBOR N3 OTAEAbHBIX aH-
TE€HH ABTOMATUHECKN AKTUBU3NPYETCA &€
MCTOYHUK W YCTAHABNVIBAETCA €€ HacToTa.
daiines *.maa PRO Bepcun OTKPBI-
BAKITCA Takxe U H6a30BOV Bepcued npo-
rpammel, HO TONLKO B TOM Crysae, eciu
KOMMUECTBO NPOBOAOB, CErMEHTOB, Ha-
TPY30K, UCTOYHWKOBR NEXWUT B Npepenax
BO3MOXHOCTEN Da3080W Bepcun.
OfbeavHEHHBIE U3 HECKONBKIMX AHTEHH
*.maa danns PRO eepcuv Takxe oTKpel-
satoTcs 0230B0/ BEpCUel, HO Kak OgHa
obuwasa aHTeHHa — Ge3 pasneneHns Ha
COCTABNALLME.
Bonblioe “MCNO INEMEHTOB MOAENW
NO3BONAET PEANU30BATL CROXHWE NPO-

exTh. Mx npyMept) NpVYBeNeHbl HA CKPUH-
woTax puc. 3—8.

Ha puc. 3 nokazaH pparmeHt YKB na-
pabonel ¢ gMamMeTpoM 4 M, a Ha puc. 4 —
pewetka U3 qeteipex napabonuueckux
SHTEHH AVMAMEeTPOM Mo 2 M kaxaan. Ha
puc. 5 npueenenHa YKB peuwerka na yethbl-
pex CnvpanbHeIX aHTeHH C BLICOKWM YCU-
neHnem. Puc. 6 noxkasbieaeT YeTbipexane-
MEHTHYK) BEPTUKA/IbHYIO aHTEHHY Paano-
BewaTensHoM CTaHUMK CReaHEBONMOBOTO
Avanasona. Kaxablil 3neMeHT BbINOAHEH
Kak axypHana Maqta.

Puc. 7 nokaswieaetr nnockyio OAP na
ABYXCOT AMNONbHbIX 3NEMEHTOE, 8 pwe. 8 —
06bemHyil0 [H aton MAP npu dazo0so0M
pacnpegeneHn NUTanus, COOTBETCTBYIO-
LUEM Yy nanywenuns, Ha 25° oTanyaiowue-
MYCS OT OCU CUMMETRUM.
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Crtabunusarop HanpsaxeHus
aKKyMynaTopHoOW GaTtapen

Py nNuradmm  paauontoBbuTensLCKon
annapartypbl 0T AKKYMyNaTOPHOM 6a-
Tapen npobnemMa COCTOUT B TOM, 4TO €e
HANpaXeHne NO Mepe Paspnakv CHWXAeT-
CA, BLIXOAHAR MOLLHOCTL TpaHCKeepa 3a-
METHO YMEHbLLUAETCH, a NPU HANpPsRXeHii

NM3aTOpP HaNPSXEHUA, COCTORLUMUIA U3 TPEX
OAMKHAKOBbIX BNOKOB, GCOEAWHEHHbLIX NO
BXOLaM ¢ 8IXOAAM napannenbHo. Kaxasm
M3 HUX PacCHMTaH Ha TOK Harpyakw 10 A, a
BMECTE OHW AatoT 30 A, 4TC BNONHE gocTa-
TOUHO A8 NMUTAHUA TPAHCUBERA MOLYHO-

%(‘H 2200 mk
L1 50 M
DA1
VO1 R11
uc3ed MBR1645 0,05
PO B +
[ed]
VT1
RC IRFZ48N 0.1
C40,1 MK Ugsox
cs
FB i C5
_]3200 MK
Pue. 1
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— 1
g
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s oo . "% 20
| » W a3 Wz
- cTeto 100 BT, ¥m-
ST AYALCHBIN - NPUHLKA
S crabunuzaummn 06ec-

neunn soicokmid KM,
npubopa, 4TD Hema-
NOBAXHO NPW aBTO-
HOMHOM GaTtapensom
NUTAHKUK.

Ha puc. 1 nokasa-
Ha CXeMa OAHOFO w3
TPEX KaHaNoB CTabunn-
3aropa. OH CoCTouT N3

Puc. 3 raliregler vin fc) 2008 Geor
nuTanua meHee 11 B oH 1 BOBCe NepecTa-
er paboTtatb. 3Ty Nnpobnemy nocrapancs
pewute Hemeukuir  paauoniobntens
Feopr Tng (DK2GT). Ceon cTtabmnmaa-
TOP, OGECNEYMBLUMIA HENPEPLIBHYIO pato-
Ty TpaHcueepa 8 TeveHmwe 10 4acoe B
NONEBLIX YCNOBUKX, OH ONUCAnN B MIONLC-
xom 3a 2009 r. Homepe xypuana CQ DL
(Tief G. Dreifacher Step-Up-Wandier.
Stabile Spannungen fiir den FieldDay).
Ana nopaepxaHus cTabunbHbIM Ha-
NPSXEeHWa NMUTaHWUA TpaHCKMBEepa OH Npu-
MEHWA MMNY/BCHEIN NOBLILLAWWIA CTabn-

HEAOPOrMX AOCTYNHBIX
KOMMOHEHTOR, BKIO-
YEHHBIX B OCHOBHOM
Mo FTUNOBBIM CXEMaM.
Tpanauctop VT 1 v grop VD1 chabxeHb Ten-
nooTecaamn. HyXxHO OTMETUTE, YTO pake
npy NONHOI Harpyske TpaHaucTop VT1
HArPeRaeTCA HesHaunTensHo. OCHOBHOM
MCTOMHYK Tenna — anof VD1, UMenHo emy
TpebyeTcs venacoTeoy GoneLiero pasmepa.

C nomowpio NOACTPOENHOIO PE3UCTO-
pa RY BLIXOOHOE HAMPAXEHUE MOXHO
uaMeuaTs 8 npepenax 12...16 B. Oco-
BEHHOMO BHUMaHWA TPEBYET HaKONUTENL-
HeI gpoccene L1, OT erc kayecTsa 3aBu-
caT HapexHocTe u KNA yerponctea. Mpn
HenpaeunLHOM BLIDOpE matepuana mar-

HUTONPOBOAA BOZMOXHO €0 HACKILLEHWE
C CaMbiMU TAXENBIMU NOCNELCTBURMU,
ABTOP MCNOML30BAN TOPOUARNBHLIE MAr-
HUTONPOROAR GupmMel Amidon T106-26 us
KapBOHWNLHOrO Xenes3a, HaMDTaB Ha HUX
no 25 BUTKOBR M3CNUPOBARHAIO MEQHOro
NPOBOAA BUameTpom 1,5 M.
3T APOCCENV U APYTME SNEMEHTHI X0-
pOWO BYAHBI HA HOTOCHVYMKE NNaTwl cTa-
Hunuaaropa B Buae ceepxy (pmc. 2). AHa
BUOE CHW3Y (pMC. 3} NOKA3aHO, KaK Bbi-
rnRanT neLaTtHu mMoHTax Onoka. Coegun-
HROLKE CcTabUnna3aTopsl Mexay cobok
fievaTHLIE NROBOQHUKU, MO KOTOPBIM TeyeT
OONBLUOY TOK, YCUNEHBI MHOTOXWIEHBIMK
MeNHBIMW NPOBOAAMU BOALLLOTC CENEHUR.
Paanunuve B BhIXOOHKIX HANPAXEHWNAX
KAHanNoB BeAET K TOMY, STO NPWU CPABHU-
TENbHO HEBOABLLLOM TOKE Harpy3ku ¢hak-
TUyecky paGoTaeT TOALKC oMK kaHan., Mo
MEpE pPOCTA HAMPY3KW NOOKNIONAIOTCH W
ocvanbHele, HO OBWWI TOK pacnpepe-
NAETCA MEXAY HVMUN HEPABHOMEPHO.
Y1066 MMBUMW3UPOBATL 3TOT adPexT, n
TPEGYIOTCA BHPABHUBAKALME PE3UCTOPH —
R11 ¥ aHanorpuHbie B ARYrUx KaHanax
conpoTtuenesveM 0,05 Om (MoxHO coean-
HUTL No gea pezvictepa 0,1 Ow napannens-
HO). Mpexae Yyem snamMBaTth UX B NRary, no-
palite Ha cobpaHHBi 6N0K BXOLHOE Hanps-
XEHUE W NOOCTPOEYHBIMU PE3UCTOPaMm
YCTAHOBWTE BbIXORHBIE HANPMKEHWUA KaHa-
FIOB PABHBEIMU 33AaHHOMY {06bidHO 13,5 B}
NPU B3aUMHOM paznuuuu He Gonee 0,1 B.
Mocne BLINOAHEHMA 3TOW onepaunn
BHIPABHVBALIME PE3UCTOPE MOXHO Bra-
ATk HA MECTO U NPUCTYNUTE K 3KCnayaTa-
uum ctabunnaartopa.

OT peaaruywn. HeCOXOMMIO Y-HTIBATS, 410
NOCKONLKY NPEANAraambit CTAbKAN3aTop No-
BbILLRIOLUMY, OH HE MOXET NIORLEPXVBATL Bbi-
XOAHOE HAMPAKEHAE CTAGKNLHBIM, ECM BX04-
HOE PABHO MM GOMLLIE Er0 3378HHOTO SHAaYe-
Hur. B arux yenosumax TpanancTop VT T ocraercs
NOCTORHHO FaKPLITRIM 5 BXOARDE HANPRXCHHUE
wepes gpoccens L1, anon VD1 » peavcrop A1
HENPEDWBHO NOCTYNAET Ha BbIXOL,

MuUHWMANLHOR BXOAMDE HANDSIXOHNE OFpa-
HUYEHO TeM, YTO AR 38ITYCKR MUKDOCXEMS!
UC3843N HEOOXOANMO FIOAATY HA HEE HATPINE-
Hue He Mexee 8,5 B, a npw nocregylouiem ero
CHUWKEHUN A0 7,6 B MUKDOCXEME OTKOHEETCS.

HOMUHRNMLHOE HANPRXCHUEC OKOHIHBIX KOH-
Aencaropos Cl v C5 B OpirmuHane Crateh He
YKA3BHO., PExOMeHtyeTcs NPUMEeHATE KOHaeH-
carop C5 Ha Hanpsxenne He meviee 35 B, fo- |
CKOABKY 10t YKAGAHHDIX H3 CXEME HOMMKANax
BNEMEHTOB IOACTROEYHbIM DESCTOPOM RS
MOXHO OOBECTV BLIXOAHOE HANPDSIKEHUE [TONTH
80 33 B. Yrobu perynmpoBaTs 310 HANPAXE-
HYIE B YKa3aHHLIX B CTaThe Npeaenax, Cheayer
ROMEHSITE MECTAMU HOMWHANEI PeSHCTOPos RS
n R10. Nepseist 3 Hux gomxes Obite 4,7 kOM, a
Bropoit — 10 KOM.

Matepuan noaroTopun
A. AOAMUIA



Waru B 6yayuwee:

no Apyrum npuHuuvnam

Anexcangp FOfbILLIKO, xaHR. TexH. Hayk, r. MockBa

CmMeHa KoHuenuvii

3aKkoH XanasiHa rnacut, 4y1o Bee-
NEeHHas He TONBKO CTPaHHee, Yem MH
cebe NpeacTaBNaem, OHa CTPAHHEE, Yem
MBI MOXem cefe npegcTaBuTh, B vact-
HOCTW, COBPEMEHHAA KOGMONOMNA yYXe
NPOADUIacT WACIK MHOXECTBElHOCTH
MUPOB, Npegnonarasl, 4TO Hapsay ¢
HALWMM MUPOM CYLLECTBYET MHOXECTBO
OPYruX, OTAW4HHBX MO CBOMM (U3nde-
CKUM XapaxTepucTukam. MHormx uccne-
nosarenen (I. ¥Ynnep, C. XOKUHI) WHTE-
pecyeT Takke "MexaHWam” peanuiauvu
3TWX MURPOE, TO £CTh Npobnema "BuiOO-
pa” 3aKkoHOB Npupoasl. KoHuenumMa mMHo-
1000pPA3MH MPPOB CODIBEICIBYRI WUEee
HEUCYEPNaeMoOCT MaTepun W BMOMHE
COTNACYETCA ¢ MATEPUANUCTUHECKON
npupoaock mupa. TOHHO Takxe corna-
CYIOTCS C HEKD N UCCNELlYEMEIe CEroaHA U
HOBbE BUAH B3IAWMOOEWCTEWA MeXay
MaTepuanbHbIMU OOLEKTaMW, U HOBHE
MatepuanbHble 00BLEKTH B BMAS elle
HEUCCNEA0BAHHBLIX AC KOHLUA MONEBbIX
CTPYKTYP, ¥ HOBBHE BUAL NONEH BOKPYM
BCEX MaTepuanbHblx 06 EEKTOB XWBbIX U
HEXUBRX (UTC 32CTARNAET 3aNYMATECA O
SAWHCTRE MATEPWaNIbHOTO U AYXOBHOTO
Mupor). COBpeMEeHHasl Hayka, KCTarw,
npeycnena B M3y4eHUU M OBLACHEHWU
CMEpPTU, HO OUYeHb cnabta B UIYYEHUU U
OBBACHEHUN XN3HW.

HeT COMHeHuM, 4TO TpaauuWMOHHAS
Hayka Dyuer sHepr myHO 3awpuais no-
Oble NpPoHAEMbl BHIFOAHBIX WM KOHLEN-
LMH. YTo A0 HaBnopaemoro NOAYac pac-
XOXOEHWA Teopun G bakTamy, To NpaTU-
BOPEYUA MEXOY HUMW CBUIETENLCTBYIOT
ANWb 06 OrpaHVHEHHOCTU Halel Teope-
TUYECKON CUCTEMB 3HaHWSA. BmecTe ©
TeM Takoe NpoTUBOpeuUe ABASETCH UG-
TOYHUKOM AANEHENLLEro pPAa3BMTUNA 3Ha-
HUA, era CORENLLIBHCTROBAHUA. L, Npex-
Je BCero, OHo NMPUBOAWMT K MOCTAHOBKE
HOBHIX NPOBReM B Hayke, rpaHurual(x
naxe ¢ pPenurmozHoOM TemaTWKoW, oT
KOTOPHX NpY COBPEMEHHEIX CTPEMUTEIb-
Hbix Temnax HTP Bpsag nw Qonro ynacies
oTMaxuBaTecA. Bnpouvem, KoHCceHcyca
MeXay TPaguLUWGHHEIMA MPUBERXEHLa-
MU MaTeEpUanamMma v AyxXOBHOIO pa3BUTUS
noka He Habmopaetcs. MoBOpS CoBpe-
MEHHBIM F2BIKOM, Y KAXKAOIO U3 HUX CEW-
qac ceoi Swmanec. A Tpaena Hwkonas
KonepHuka naxe cerogHs 3epkanbHo OT-
paxaerca B yrposax "HecTaHDapTHBIM®
Hay4HEIM uccnenoBatenaM. Ho HeT ©o-
MHEHWIA, 4TC Korpa-HuMbyaobe HoBas
MHDOPMENIUA CTAHET HACTONRKO CURHOM
W ONEBUHOWN, 4TC €€ NPUMYT.

"B gerichiburietsnochin bee

HE Ak, KK Ha Canon yeue .

Cranucnas Exu Jlew,

Hrxe Mbl KOCHEMUH KUHLIETILWIA 1 3KC-
NEPUMEHTOB, CBR3AHHHIX € 3I¢GWpoM
(BEpHES, OBBACHAEMbIX C €50 NOMOLLLIO).
[NpW 3TOM U3 WKOAL MBI 3HAEM, HTO HUKA-
KOro Takoro "apupa” He cyuleciByer,
XOTA 0O CUX Nop Bce GecnpoBoaHbie Tex-
HONOMMW U YYEHBIE, U PAaMCTH, W Tene-
paguoneayluve MPMUDLIYHO  )11AaduIBaKT
aPUpHbLIMK. Bnpotem, CMOTPS YTC Mbl
cuuTaem adpupom. ECNU HeuTo spofe
raz2a, 710 ¢ HAM elle B 1887 r. "pacnpa-
BUNCH" 3KCnepuvMeHT MalkenscoHa-
Mopan. A BOT €can 310 3Heprus, Heno-
CpPeACTBEHHO OTBETCTBEHHAs 3a Cylle-
CTBOBaHWE GBETA B LUMPOKOM CMBIC/E
atoro cnosa [1], ToO, KaKk aTo HX yauBU-
(EJIbHO, €2 JIPUBBIYHO OTHUCH] K CBEly
MOYMTHU BGE MABHLIE OYXOBHLIE TRAAULMK
Mupa. B camom pene, MHorve apesHue
WCTWHE BAPYr ofpeTtyT HOBbE on-
peaenends, €cni Me NPUMEM TO, UTO
XOOMM, OHILWKWM W XuBeM B CBeTe Kaxaoe
MrHDBEHWE CBOEN XM3HU. N 4TO Tak
HasblBacmas marepuancHas BCeneHHasn,
KOTOPYIO ME BUAWMM BOKPYT, LENVKOM
coTKaHa ua Ceeta.

Kro aHaert, kak 'iepe3 100 net niogu
BYNyT OTHOCMTBCS K CTPaHHOW naee o
TOM, HTO arom obnapaeT HeKoere Bupoa
TREPAOA MACCON U YTO NPOCTPAHCTBO §B-
NAETCH HA HeM VHBIM, KakK MyCTHM BaKyy-
MOM, B KOTOPOM pPacnpocTpaHsioTea
3NEKTPOMAarHNTHBIE BOMNHLL.

Tenepk NOCMOTPUM, 49TC Xe MNonyya-
JICCb BG EPEMH 3KCUIERVMEHIOB JIMWb Y
HECKOIEKUX YHEHBIX {B peallbHOCTU WX
ropasno 6oncwe) B pasHoe BpeMa W B
PazHBIX CTPAHaX B HaGTW M3YYSHUA HENO-
3HZHHOTO.

3¢ ekt MbllKuHa

B 1889 r. B "XypHane Pycckoro ¢puzm-
KO-XUMUYecKoro ofillecTra” NOSRUNOGH
CEHCaUMOHHOE coobuLieHre npodeccopa
B. IN. MulluknHa 08 OTKPEITUY HEWMZBECT-
HOW pazHOBUAHOCTU B3auMOLENGTBUS
MaTepwi, KOTOPYIO aBTOp Hasean "MoH-
OEMOTOPHBIMKA cunamMn” (OT nat, “noHae-
oc” — Bect 1 "mMoTop” — ABuKeHue) [2].
Npogpeccop MelwkwH npencgaeBan ¢u-
3UKY ¥ ONYDNUKOBAN MHOIC HayYHbIX
patoT 8 oBnacTh atMocepHoOro anek-
TPWHECTBA, MarHETU3Ma, METEORANOTUY
n apyrux ofinacrelt aHaHuA. Ho 3Hame-
HUTBIM ero caenany patoTu [3] v [4].

MpoBoAa TOHKME METPONOrNuecKue
M3MEPEHUA U CUCTEMATUSUPYA OWWUEKK B
nokasaHusax NpuGopoB, NOBTOPSIOLLMECH
NG HEMOHATHRIM MPUUNHAM € HEW3MEH-
HEIW MOCTOAHCTBOM, MBbILLKWH OOHapYXKN

3ArafovyHGe ARNEHWE, CBOWCTREHHOS
BCEM BbICOKOHYBCTBUTENBHHM MpUGopam
— Opend Hyns. Uzydan aTo SARNIEHWE,
npodeccop NpULLIEN K MBICIKN, YTO OKpY-
xawlee NPoCTPaHCTBO,  MOCTORAHHG
V3MEHSS CBOM KakKWe-TO OnpefaencHHbe
napaMeTpul, AelNCTBYET Ha CTPEnky n-
6oro To4HOro Npubopa, NOCTOAHHC yoTa-
HaBNWBaA €& B HOROE Nonoxenve. na
WCCACAOBAlMA OTKPLITLIX 1 cvn Muw-
KWH KOHCTpYVpYeT Npriop, OCHOBY KOTO-
pOro COCTARNAET NOLABMKHAST CUCTEME,
COCTOSLLAs W3 CIIAAHOIO OucKa W
HeQONbWOro 3epkanblla — HECNOXHoR
OMNTUHECKON CUCTEMBI, NO3IBOAKAIOILENA
KOHTPONMPOBATE BO3NEWCTBUE HA AUCK.
MNpuGop obnapan YyBCTBUTENBHOCTbIO
660x10°'? 11 {(Takas cvpa NOMKHA GLITb
HPUIIOXKEHE K AMCKY, 41008 lepemecinib
CBETOBOW 3al4MK Ha OOHO [OeneHue
WKanby,

MHLWKWH NPEanonoxun, 4To ceeT
(N kaK 370 BHIAG NPUHATO FOBOPUTL
"NOTOK NYYNCTOW 3IHEPTUN”) ABAKETCH HE
TONBKO HOCUTENEeM "CBETOBOIC Hasne-
HMK", HO NPCACTABAAST U3 ceba 1ICKYIO
TOHKYK} Cpeay, BO3OeUCTBYILLYKD Ha
NPOCTPAHCTBO ¥  USMEHSKILLYK) €ro
aHepreTuyeckue XapaKkTepPUCTUKN.
MbILKMH 06HOCUN rOpenKy BOKPYr cTona
1 ybexapancs, YTo yros noeopota agucka
KOPPENUPOBAH C MECTOHAXOXAEHWEM
ropenky. 310 He 3aBUCEN0 OT BREMEHN
CYTOK, HE BHI3LIBANIOCH ABUXEHWEM BC3-
HYXA WM CBEIOBBIM LABNIEHVEM — 11PU-
H0p 3aKpbiBAIM CBETOHENPOHULIGEMbIM
GYTNAPOM G KAPTOHHBIMY, AEPEBAHHBL-
MW, NATYHHEIMK, II0MUHWEBBIMY U Mefl-
HEIMI aKpaHamKu — apdekT ocTaBancs.
Bun n BecbmMa AKOGONBITHEIA ONLIT —
MBIWKUH OoBNyYMn CONHEYHBIM CBETOM
aepessaHHEF Opycok, a apyrov €pycok
ObiN U3unMpoean ot ceeTa. Npubop pea-
FMPOBAaN Ha NepBLIN OPYCOK ¥ BB HENT-
paneH Ko BTOPOMY.

YToBR  WCKNKUYUTE  EORAEHCTBUE
OHEBHOro CBeTa, ONbITH NPOBOAWIMUCH
HOUYLK). YKAa3BRasl HA NPUPoAY AaHHOro
aneHvs, B. . MbllWKWH FrOBOPUA, YTO
oHa fIBNAETCA HE MArHUTHOMW, HE 3NeKT-
PUHECKOW, NOCKONBKY 3KPAHVPOBAHWE HE
cKasbBanock Ha addekTe. "Kak suaum, —
1IMCEN OH, — YCIaHdB/IMBEETCH 10T 3a-
MEeYaTenNbHBIN $akT, 4TO NpoLece pac-
NPOCTPAHEHNA B NPOCTPEHCTBE NYYUCTON
3HEpPIMY COMNPOBOXOASTCA BO3HWUKHOBS-
HUEM HEKOTOPHX MOHASMOTOPHEIX CUn™.
OH nonaran, packpuiTue NPURoAL 3ara-
NOMHOra SBAEHWS — Aeno Byayuero, u
66N TBEPNO YOEXNeH, 4Te pe3yaLTaTh
€ro OMbITOB "OTKPEIBAKIT HOBOE NONE ANl
UCCNENORAHWEA™.

B koHue 1901 r. MEIWKUH AGROXWN ©
"OABUXEHUM Tefa, HaxoaaLeroca 8 NoTo-
K€ Jy4nMeToM  2Heprun”, B CaHKT-
Netepbypre Ha Cbe3ne pycckux ecre-
CTBOMCINBITATENEA U Bpadven, a 3aTeM B
PycCcKOM (PUIUKO-XMMUYECKOM ofue-
cTBe, MHTEpeC K OTKPHTUK Gbin npo-
ABJIEH MHOTUMMK  YHEHBIMK, OAHaKO
HEOXMAAHHO ero BCTPETUN "B WTbKK"
3HAMEHUTLIA  pycckuil  guank T H.
NeGepes. B rpybo n pezkoi dopme
Nebener "pazobnadan” ABUKEHWE CIo-
OFHOTO KPYXKA, BH3BAHHOE NPOCTON KOH-
BEKUMEN BO3IYXA, O YeM HE NPEeMUHYN
JBakOB HaNWcaTk B XYpHaNe pyoCKUX
HURNKOR 11 XUMUKOB. B NUCHMaX K Guan-
Kam JlebeaMHCKOMY U [ONULEIHY OH HA3bI -
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BAN ONKMTH MhILLIKUHE “BeCOMHCNEHHR-
MW", 8 CaMOroc ero — MpPOBUHLWAILHEIM
NPOXBoCTOM”, ITO Owifla, pasymMeercs,
OTHICOb HE HAYHYHAA MONeMuKa, U Mbl He
Bynem rafatb, KakoMy N3 MUROBO33PEH-
4Yeckux cyxaeHwin Jlebepeea MullWKuH
TOrpAa "HaACTYNWI Ha XBOCT". BbITb MOXET,
OH NpoCTC accoummnposancs y Jlebepesa
C NepcoHaxeM-oaHodpaMunsLUeM K3
AoCcTOCBCKOrO,

Kputuka He octaHoBuna MullkvHa,
OH DPOACNXAN ONbITH, & HEROALHOMY
apBuTpy cnopa, Guaunky JleGeavHCKomY,
Hanucan, yYto "HeobBxoaumo ody3pate
3TOrC HAAMEHHOT O MOCKOBCKOIO Myape-
ua, BO3OMHMBLIETO 0 cebe, 6yaTo OH
co3faH ane Tore, 4Totel rpoMOrAacHo
3a8BNATb, 4TC UMEET W 4TO HEe MMeeT
Pr3nHecKol 0 cMBena”, MuolwkuH Owin
yOeXAeH, YTO OTKPLITOE UM fIBNEHWE Ke
TONBKO CYWECTBYET, HO W YTO B €70 OCHO-
BE NexXar KOCMMYEOKME BCENEeHCKue
BAUSIHWS.

BoiHu, pesonwouns W pa3pyxa He
CcnoGoBCTEOBANN AANEHENLLWMM UCCNENO-
patwmam. Npodeccop MuLIKUH YyMCP B
1936 1., U ero paboThl, KAa3anoch, SuINK
Npoyno 3abkiTel, 0AHAKG B 1872 . MK
3aUHTEpeCOBancs YNLAHOBCKUIA WHXe-
Hep Bnagumup Genser, KOTOPLIA YCO-
BeplieHcTeoBan npubop v nNoBTopun
ONbITH. M Nonyunn HoBble HEOXUAAH-
HElEe pe3ynkTaTl,

CNAAHCA KPYXOK OblN 3aMeHeH Ha
PaBHOOEUPEHHBIA TPEYIONBHUK W3 Jier -
yanwen ¢onern. na nogseca Uenofb-
30BANACH NAYTUHKA G NOPESUTENLHO HINY-
TOXHOW YNPYrooTLR NPY 3aKpyHUBaHWA.
MOBOPOTH PEMMCTPUPOBANUCE MCCPEL-
CTBONM S3MEKTRPOHHLIX Camonucuee. 3a-
LUTA OT SAEKTROMArHUTHRIX 1 TENNOBLIX
WU3nyyeHnin npeaycMarpveana "pybal-
Kn" na actecta, Megn n Boan. B nosep-
LWeHne Beero Nprbop Bun yetaHosneH B
noABane Ha oTASNbHOM dyHOaAMEeHTe.

Ewe npodeccop MBILUKUH 3ameTun,
410 NPUOOP HYBCTBUTENEH K METECPOJIO-
TMYECKUM YCNOBUSIM WU PEMMMCTPURYET KO-
nebalnsi 3IEMHOM KOPH 3afC/ro A0 3eM-
netpaceHnid. MNMpubop perncrtpupoBan
paHee Hen3BEGTHEIE "M2Ny4eHUs JlyHpn"
M Jaxe Kakue-to CcurHane  n3
BeceNIeHHOW, HO LeN0 Naxe He B 310M —
NprbBop pearnpoBan Ha XUBYIO MaTEPUIG
OT uBeToB A0 Nael. Tonbko yTo
COPBaHHLBIE ABAOKU OH HYBCTBOBAN CUJb-
Hee, YyeM nonexanse. MHUNoKW Nnoa, He
QKa3bBa/) MOYTU HMKaKOTo BO3ASMCTBUS.
BxogmBlLumia 8 NOABAN MENOBEK BHISBIBE
pesKylo peakuuio. Ha Hexueble Tena
peakums Goina cnafas WM 3aBucena OT
MACCH TENA U paccTosHus. Naonyyanochk,
4YTO BCE TeNa UMEAN HeKWE SHepreTuLe-
CKUe CBASU HEM3BEeCTHOW MNpUpoaw
{M3BECTHLIC MO YCNOBUAM OMNLITOB Oblfi
AKPAHUPOBAHLI), 3aBUCSLLWME OT OpraHu -
3aummn camux Ten. "Co BpemMeHemM Ham
CTaHeT ACHD, KaKOBa PoJib 3TUX cnabo-
IHEPreTMHECKUX NPOLECCOB, — NUcal
BensieB, — HO MCCNENOBaHUA C TAKUMK
npuBopamMi HYXHO BECTU M ganbwe, KTo
3HAET, KaKyto WHGOPMALMIO OHWU CMOTYT
AaTL?”

AHTurpaBmaum
B amepukaHCKoW razere "3AeKTpoH-

HHi Tenerpady” o1 21.09.1997 r. paccka-
3b1BANOCH, Kak Xnaeo XavAacaka, erc ken-

nern ¢ pakynkrera MalimHOCT POSHUR
YHueepcuteta Toxoky {AnoHusa) u komna-
HUA MauycUTa NpOBENY CEPUKD BKCNEPU-
MEHTOB, HanpaBneHHbIX Ha OBHapykeHue
AHTUrPaBUTALIMN, TEREPMPOBAHHON HE-
GONLELNM TMPOCKOMNOM.

MNPUHUMN, NONOXEHHKINA B OCHOBY 3KC-
nepUmMeHTa, O4eHE NPCCT. flocne Toro kak
CKOPOCTb BpalleHna rMpockona aoctura-
na 18000 o6opoTOR B MULIYTY, €rO NOMC-
Wanu B repMeTUtIHBIA KOHTEMHEP W Mo3-
BOAANU NAfaTh MEXAY ABYMSA NAIEPHBIMU
nysam. Jlioboe yMeHbWeHWe CUnul rpa-
BUTAUMW PErucTpupoBanocs B BUAE He-
6oNbLOro yeenuyeHws BpemeHu, Tpe-
Byrolerocs ans nageHus ¢ BEICOTH 1,8 M.
B cepun n3 AecaTn NoneitoK rpynna
ofHapyXuna, 4TO BPEMS NafeHus Bpa-
WHIOWEI OCH  TUPUCKONE  YBEINYWIQGH
npuébnuautTensHo Ha  1/25000 ¢ no
CPaBHEHWIO C HEBPRALLAIOWMMCA MMPOCKO-
NoM, HTO 3KBMBaNEHTHO aHTUrpaBuTa-
LUMOHHOMY 3dhekTy kak pas 1:7000.
Bpsia nv 210 fENEHUe — NOBOA ANS BEAN-
KOO NPazAHUKA, HO OHO AEMOHCTPUpPYET
acticTene GytgaMenTanu oro NpUNuMna,
KOTOPHW HENb3S WUIHOPWROBATE W KOTG-
phii HAXOAMTCA NPAMO MNEpPEef HOCOM
COBPEMEHHLIX OBLLENPUHATLIX MOopenen
QUINKA.

A BOT ncTOpMSA, KoTopasa OyKBabHO
npopeafsack B CpeacTBa MaccoBOW WH-
¢popmMmauv 1 NPUBNEKNA ONREAEREHHOE
BHWMaHWE, a MOTOM MNOABEPIrAACH HANAM-
kam. B PuRisHaumn qokiop KOaxuH |log-
KNETHOB U €ro rpynna HeoXWaaHHO Ha-
TKHYJIUCL HE aHTWIPaBUTAUMOHHBIN 3d-
¢ekT, pabotan CoO CBEPXNPOBCOHUKAMY,
Huxecnepyoume BuIEPKKM — YacThb
ctatbM B @HrAVICKON razeTte "'Sunday
Telegraph” ot 1 ceHTsbpa 1993 1.:

"foynna RRoOBORWAE NCALITAHWS,
N0AL3YACL BHICTPO BRALAHOWMMCH AVG-
KOM U3 CBePXNPOBOASILSH KepaMukid,
fI0ABEUIEHHLIM B MArHHUTHOM flofie Tpex
BNEKTPUNECKIX KaTyuieK. Bea yCTaHoBKa
IOMeWanacb B HU3KOTeMIepParypHbi
COCYA, HA3kIBaeMbiii KpuocTarom”.

"OgnH M3 MOUX APY3e#H PMuen i
aakypun TpyoKy, — pacckasulBan n-p
MoaknerHos, — "On nyckan Abis Ha
KPWMOCTar, 1 Mii 3aMeTuiir, YTO Akl Bce
BOEMS [IOUHVMARICH K fIOTORKY. 310
ObLII0 320aBHO, ¥ Mbi HE MOTAN HARTHA
oGbACHEHNE ",

"HenuiTanns  BLigBUN HeO0oAbWOoe
fliafenne Beca OOLEKTOB, NOMEEHHEX
Ha4 yCTaHoBKO#, KaK OYATO NpOWCX0an-
N0 3KpaHupoBaHne 0ObexTa oT BAASHUS
rpasuTalim — HeYTO CYHTaloleecn He-
BO3BMOXHBIM BOBLIMHCTEOM YieHBIX .

"MK countt, 4TO aTO OIINOKa, — 1PO-
Aomxan A-p floaxneTHoB, — HO nNpea-
OpPUHANM BCE MepPh IPeAOCTOPOXHO-
cT. V1 BCe Xe GTpanHHble 3QHeKThl Ipo-
HAomxanuck. [pynna obHapyxuna, 410
Jiaxe nagnenne Bo3nyxa, BepTukanbHo-
o Hag npubopom, ciierka najaer, u
TEKOE X€ ABASHNE NMEET MECTO Ha KaxX-
AOM 3TaxXe sfaaHus npame noa nabopa-
TOpUeH, 0o 7TeM MECTOM, rae CTofana
ycraHoBka ™.

OH caenan ato nepsuiM

Yenopek-zaragka [xoH 3pHCT Yop-
penn Knnu (1827—1898) 6bin Hesacny-
KeHHO OKNeReTaH NoToMkamu. B ero
BpeMAa TpaguLMoHHas CbMaMKa elne cHn-

Tana apupHYI MONEnL MUPA KOPPEeKT-
HOM, NOCKONLKY PEe3yneTatsl 3KCnepu-
rMeHTa MankenbCoHa- Mopin He owyula-
NIUCb B MOAHOW MepPE BNIIOTE A0 XX Beka.
Kaxpuil YYeHEW TOro BpeMEeHU CHMTan
€CTECTBEHHLIM CYLLECTBOBaHWE aduvpa.
BoT 1 Kunn cyntan, 4rc UMeHHoO 3hup
cospaeT W NogOepxuvBaer Bce cyllee.
OCHOBHaA KOHUeNTyaneHaa naea — B
KaXaoM OBLeKTe ACWMCTBYCT CXWUMAIo-
wan cuaa v NpoTHBRONOAGXKHAA el pac-
wupaLlas cuna. Belpaxaack NpocThl-
MM TEPMUHAMW, TPaBUTALMA — 3TO He
NpocTo "BHW3", 3TO — eCcTecTBeHHoE
COOTHOWEHWE Mexay cunamMuy "BHU3" 1
"BBEpX”, ASHCTBYIOWWMA B 3PUpe. ITY
pesyneTvpyioWwy cuny Knan HaseiBan
LOMWHAHTOW.

ECIHM KaKMM- 10 0Bpa30omM BeM YHae1CH
NOrMOTUTE HEKOTOPOE KOSIMYECTBO Ha-
NPaBAEHHON BHU3 CHUMAKOLLEW CUNH, He
nornowas npu 3TOM  HanpPaBneHHyK
BBEPX CUITY, NONYUUTCHA aHTUrPaBUTaALUA.

Takvm 06pa3om, Kunw He ToNbKo CYU-
Tan, 4TO fpaBUTALMS — 3TO HU YTO UHOE,
KaK KRpyNHOMACILTABHOS ABUXKCHUC NPK-
TSDKEHWSI—OTTANKMBaHMS 3dupa, a maTe-
pua cpenaHa wi aduvpa, eCTeCTBEHHO,
BUOPUPYIOLLETO Ha ONPEeNEHHOV YacTo-
TE, HO U MNOAYYAU peantHLIe Pe3YNLTATH.
HUmeHHOo OH {a He Hukona Tecna, KOTOpLIA
TOXE 3aHMManca arol npobdnemaTukoii)
NepBbM  WUCCNeAoBaN  TEXHWMECKUMN
cpefcTeaMy  QYHOAMEHTANEHYIO pOAb
pPesoHaHCOB U BMOpauuid B [Ipppoue.
Knnu cuuTan, H4To © NOMOLLBKD KOHLEHT-
pauMi 3BYKOBLIX NySNbCauuit B ueHTpe
ofbeKTa B caMom OOBEKTE U OKPYXaK)-
weM ero adpupe co3garTes "patu” nnn
"Bonub” BUbpauMy, Co3paruIne aHep-
UK, KOMMEHCUPYIOLLYIO OAHY M3 YKA3aH-
HEIX BLIWe cun. Ecnv 66l oH MOr cospaTh
O4EHb MUCTHIN PE30HAHC, YTOOH 3acTa-
BKUTb OOLEKT BUOPUPOBATE B COBEPLUEH-
HOW rapMOHWUK, eMy Bbl yoanock 3acta-
BUTE NOTOK 3PUPHON 3HEprui Teds
BOKpYr oBbekTa, a 3ro no3eonuino Gwl
nmmbo yeenuumeatk, NGO YMeHbLaTh
BNWsiHMe rpaBuTauuMn He3 ucnonb3cea-
HUS SNEKTPOMarHUTHbIX nonewt. W kaxer-
CR, €My 370 YAanocb — COOTBETCT-
BYIOLUUI ieTaTeNbHbil annapar obin npo-
HEMOHCTpUpoBaHd BoeHHomMy Bepomcisy
CoeavHeHHelX LWTato B 1896 . {kak
U3BECTHO, BpaThs PalT N0AHANMCE B BO3-
OyX Ha CBOeM camanete NMwe 8 1903 1 ).

Onucanva annapata cBUAEeTEeNb-
CTBYIOT O TOM, HTO 3TO Obina Kpyrnas
nnargopmMa, NpubanantenbHo 1,8 M B
anameTpe. Ha atoi nnatpopMe nepea
KnaBvaTypoid GblfI0 CMOHTUPOBAHO Ma-
neHrKoe cuieHre. Knagnatypa kpenu-
nack K 60NbWOMY KONUHECTBY HACTROEH-
HBX PEIOHUPYIOLLMX NNacTUH U BUOpa-
UMOHHBIX MexaHnamos. MoxHO npegno-
NIOXUTE, UTO N5 NOAASPXKW W 3anycka
BUOPALIMOHHEIX MEXEHU3MOE W HACTROBH~
HEIX NAacTUH Kunu 3agelicTBoBaN Kakom-
TO MEXaHW4eCKUA MPOLEcT (BO3MOXHO,
ANEKTRWUHECKUIA ).

[-H Kunu o6bacHun, 4TO UMEHHO nha-
CTWHE EyayT 3acTaBndaTe annapar nod-
HUMATLCA WU NNABATE HaA NOBEPXHOCTLIO
3emnu, npebuieas Noa AeHCTBUSM NONA-
PU3OBAHHOIC NOMA, TEHEPUPYIOWETO
"oTpUuaTenbHoe nputaxedne”. U anna-
paT NOAHUMANCH MOL BANSIHUEM TOrO,
YTO Kunu HazkiRan “"nonapui3nRAHHKIM
TevyeHnem adupa”. B MexaHU3Me 3anyc-



Ka Kopabna He O6hNG ARUMXYLMXGH
yacTeli. MexaHU3m ynpagneHna CoCTOSN
M3 CTa BUOPaUMOHHEIX CTERXHEW, 1Ipe-
CTaBNAIIIMX IHFEPMOHUYECKME W auna-
TOHWYECKMe WwKane. Korga noaosuHa
CTepXHeW 3arnywanachk, annapar Mor
ABUraTbCA CO CKOPOCTEIO Ao 800 Km/u.
Ecrnv 3arnywannce BCce CTEePXHW, rpaBv-
TauMa BOCCTAHABNMBANA KOHTPONbL M
annapart cnycKanca 1ia 3cMno,

Ha annapat He Bnvsina Noroga, v oH
MOr NoAHMMATBCA B Mobyko Bypro. URCT-
PYMEHT YNpaBNeHWA BO3OYLIHBM anna-
patoM SBHO OTAMYANCA OT MEXAHU3MA
3anycka. 3arnyluas onpeaeneHHHe KoH-
KPETHHE HOTH, Kunu mor 3actaBnaTke
annapaT YCKOpSATbCS O0 NKbol xenae-
MOl ckopocTy. Camoe YAMBUTENBHOE TO,
Y10 KO ga Knnm cuien Ha CUUEHNN 11epeg,
KNnaBvaTypoli, ynpaeAssa annapartoMm, Ha
Hero abcoNoTHO He BIMANU addekTH
yckopeHus. To eCTb OKpyXatoulan anna-
paT obnacTb He NOABEPranach BANAHWNIG
agupa, Kak 310 Gwno Obl B cnydae ¢
nobbiM - 0BbIMHBIM - 0ObeKTOM.  [Mony-
YaCTCa, YTO annapar relepuposan ceoe
3HepreTuieckoe none, NPOTUBCOENR-
CTBYKIWEE BCTECTBEHHOMY NaBNESHUID
oKpyxaiowero agupa, a Kunm Haxoauncs
BHYTPW CHEPUUECKOTO NY36IPA SHEPruu,
MeLllaBllero  W3MEeHEHWKD  OaBSIeHUR
advpa BHYTPK ceba. Cornacurecs, BCE
3TC Bonelwe HaNCMWHaEeT BCTpeqarme-
CH B npecce onucaHwd maHeepos HNO,
COBEPWEEMbBIX 38 CEKYHOBl K 3aKJIKMaK)-
LMXCH B PE3KWNX NMOBOPOTEX NPWU HACTONb-
KO BBCOKMX CKOPOCTAX, YT TENO AKSOro
manoTa AoXxHo 6eino 66 HEMWHYEMO
paspyIMTHEA.

XOTA NpPaBWTENbCTBEHHBLIE KPYIU
RAXOAWINCE NOL BNEYATNEHWEM OT IKC-
nepuMedTa, OHM CooBWMIW, HTO He
BWAAT HUKAKOKW NOAb3HW OT 3KennyaTa-
LMK TAKOro CAOXHOO Npudopa u oTka-
3anvck OT AaIbHEALISro pacCMOTPEHUS
ROMpOCA.

BBITE MOXET, € TOHKW 3pEHUd AOMU-
HUPYIOWLNX CEroaHs HayuHslX BO33pe-
HWA, BCE 3TO — OWKOCTb. W, pazyme-
eTcsl, Mbl MOXEM CYUTaTb, 4TO WAEU
Knan "cnnwkom xopolmr, 4todbl ObiTb
npaBAoi”™, HO MONY4aeTCH, 4T0 OH He
TONBKO MME)N CBOK KOHLUEINLUWK Cipoe-
HWA MUpa, HC W NONYYWN Ha €e OCHOBE
peanbHble NPakTUYeCkKue pesynbTaThl.
KcTatu, nocne cmeptn Kunu oaviH us ero
nocnepopareneit 3ameTun, 4To noTpe-
6yeTcs He meHee 100 aeT npexae, Yem
NOABUTCH KTO-HUBYAL NOHWMAOLLMA,
YTO UMEHHO caenan 3ToT YyehoseKk (B
kHure [aiina NoHpa “duavka nwben”
Gonee NoApaBHO HanUcaHo O padoTax
Knnu ¢ rapMoHUHECKor GU3NKON 2BYKA,
CBETa W reOMETPUM).

IXOH Kynu HasbiBan oGnacTb B 06b-
ekTe, rpe GopMUpyeTed  yKalaHHas
BBILUE SHEPrusl, "HENTpanbHbIM LIEHT-
poM”, CBfi3an erc ¢ MeTadpnanyHecko
KOHUEMUMEW 1 MOr yNpasnaTe Nonoxe-
HWEM 3TOrO LEHTPa B KaXAOM 0DbeKkTe,
reHepupya aHTUrpasutaumo. OH cyntan,
4TO BCH MaTtepus, Beck agup, BCH
Nwbose, Bece CreT, BcA XuaHb, BCSH
BoeneHHas B KOHEYHOM CHeTE 3MaHu-
PYICTCA U3 OAHON €fIMHCTEEHHOW 3HEp-
FeTUHECKOW TOHKWU, KOTOPYKY MOXHO
Ha3gaTb Borom unn OgHUM.

Mneq cRA3MU COBHAHUS € OCHORAHHK -
MW Ha 3BYKE MPOLECCaMWU NEeBUTALMK

rnosaHee Grmina noakpenneda Habnone-
HWEM MaHUNYNAUMA KMAK C HETBIPEXTOH-
HOW XeNesHoW cdepol. K HeMy & AoM
NPULLEN XKYPHEITUGT W Habnpan, kak oH
(PUKPENWA K NOACY ManeHeknid nputop
C TOpHaWEW M3 HEro merTansiMyecKon
CTPYHOM, KOTOpad 3aTeM Kpenuaack K
chepe. llocpeacTeoM pPeryivpoBKM
Npubopa U MHTEHCUBHOM KOHUEHTRALMW
{ceBa camoro) Kunu yaanock 3acTannuTe
chepy NOJHATECH, ABUraTLCS NO KOMHa-
T&, a 3aTem ONYCTUTLES HA 3emMNK U GyK-
BanbHO YTOHYTb B Hel, AEeMOHCTPURYA
3HaYNTEeNLHOE yRennueHne Beca. Kvnn
OBBACHUA CBOW MaHUNYNAUMW MPOCTO
*enaHwem Npubpareca B NOMELIEHUW

[5].
JHeprua 3ByKa

Botr v Munyno 100 net. B xypHane
“Scientific American” B peppane 1985 1.
61N oNYBANKOBAHLI PE3yNLTaTH MCCe-
JoBanvna pokTopa lNatrepmena B ofna-
GTW TaK HA3bIBAEMOM "3BYKOMKMUHEC-
uerumn”, OxasanocL, HTO 3pykosas
3HEpPrus MOXeT NPOW2BOAWTL B TpUA-
NWOHKI paa SONbLUE SHEPTUY, YEM MOXHO
v3BNeYb B 0COOLIX NabopaTopHbIX yeno-
BuaAx. C NOMOLULIO HAMPABAEHHLIX 3BYKO-
BLIX NONeW B UEHTPE HanONHEeHHOW
Boaon cdepuyeckoid Konbel NoaseLln-
Banca nyswpek. f-p lMarrepmed v €ro
KONANErNn ONpefenunn, YTO Kak TOJSIbKO
1Y3bIPEK [TOUBEWMBALICH TOYHO B LIEHI -
pe, bnaronaps AaBNEHWUIO 3BYKa OH CXH-
maetes ao 1/100000 ero UsHayanbHOro
paamepa. OQHOBPEMEHHC NpoucxoeauT
BHCBOOOXAEHWUE CBETOBROW 3HEPrUn.
Benbwka ceera pautes meree 100 nc v
BUOPUPYET € TOYHOW PEryNspHOCTLIC B
100 mKc.

HacnegncTeo paaucTta

Bao spema nepeoilt MUPOBOIA BOWHLI
aMepuKaHCKW paguoonepartop, WHXe-
Hep No 3NeKTPOHVKE XaapoHumyc pato-
Tan Hag cosnaHveM 6ecnpCeBOAHOrO
TenedoHa, a ¢ 1819 . no 1920 r. npoeo-
AMA VCCNENOBAHNS HOBHX METOLOB
paguoTpaHcnaumi [6]. MHTepec Xaapo-
HUMYGE K PaUvoINEK] PUHNKE HAYaNGH,
KOrAa OfHaKAL €ra 3HaKOMBIA AOKTOp
Mnank nonpocun ero obpabotaTe paz-
Hble AeTany Ang o4eHb CTPAHHOTG 31eK-
TpMyeckoro yceTpoucTtBa. Joxtop MnaHk
cKasas, 4To YCTROWCTBO pazpabortaHo
GNUCTATENSHBIM MEANUWMHCKUM TEHWEM,
KOTOPHW 3aHAT HOBLIMK MeToAaMKU NeYye-
HKs1 Bone3Hel, HO He CTan BAAaBaTLCH B
naneHelile noppotiHocTy. Nocheno-
BaBLUWE IKCMEPWMEHTHI MOXazanu, 4TO
MALIMHA KEKUM-TO 06pasomM MOXET BOC-
NPUHUMATL W3NYYEHWs OT OAYLIEeBAEH-
HEIX U HEOAYLIEBAEHHBIX NPEOMETOB.

XazpoHUMyC Npoooaxan sSKCnepu-
MERTUPOBATE U MOAVPULIMPORATL MalLK-
HY W NoNbITancs onpegennTe ee modus
operandi. Qnepatop HacTpavean CBOW
MOIM Ha CMNBITYEMOro, NPOBOAR Nankbua-
MU NO pe3anHoBon auvadgparme. Tak
MOXHO BBINIO YNOBUTE M3NYUYEHUS 300p0-
BblX W BOABHBLIX TKAHEW, NONe3HBIX NCKO-
NaeMblX U APYIUX XMUEBLIX W HEXWBLIX
npeameTos.  OkazuwBaeTes, MaluHy
MOXHO ObIIO HACTROWTE Ha doTorpadm-
MORAHWE Relleil U3 ApYriux Nepuofior
BpeMeHn. |fanpumep, OOUCTOPUYECKWE

co3naHnsa  Benu  choTOrpadhupoBaHk
BCAEACTBUE W3NYyHeHWA OT [PEBHMWX
OCTaHKOB.

XaspoHUMYC Nogan 3anBeKy Ha NaTeHT
CBOEM MalWKHel B 19461, B 19481, eMy
6uin BoinaH naveHt CLUA 2482-773. MNpw
NPOBEALHUN WHTEPECHOr0 3KCNEpPU-
MEHTa, AEMOHCTPURYIOWErO HEOTPaHU-
YEHHLIE BOSMOXHOCTW €roc MawWwnHbI,
XaspoHumyc oBen B Hee goTorpadpun
KaXaoro n3 Tpex acTpoHaBTOB "Anon-
noHa-11" 1 Mor cneanTb 3a Ux GUano-
NOTVHECKUMKM PYHKUMAMW B TedeHue
Becero noneta. MNosaHee oH oBHapyxun,
Y10 COOPAHHLIE UM A&HHBIE CTPOro
COOTBETCTBYIOT 0PULMANbHBIM AaHHBIM
HACA. OpHako XaspOoHumyCy yaancoch
MONYy4WTh HEMHOIG AONCNHUTENLHOM
MHPORMEALMW 110 CREABHEHWIO C yYEHBIMK
n3 HACA.

JancHelwune wneeneoBaHua obHa-
PYXWMNW, H4TO MalWuWHa XaspoHUMyca
MOXeT ©OblTb npucnocotneHa pns
3PPEKTUBHOIO YHUYTOXEHUA Haceko-
MBIX-NaPAa3nUTOR, HE NPUYNHSAA NP STOM
Kakoro-nuto ppena caMum PacTeHURM.
TakXe BHISSCHUNOCE, YTO 3TA MOXHO
AENATE HA 2HAUMTENBHOM pactTOAHUKW
623 Kaknx-nnbo notepb 3PEGHEKTUBHO-
cTn. U cpasy xe yxacHynuces, n6o B
ponuM Napa3vToB-TO MOXHO NpeacTa-
BWUTL KOTO YrOAHO.

Koraa-Hubyab 4YenoBe4eCcTBO AONXKHO-
TaK¥ pellnTb, Kak NoMb30BATLCA CBOMMM
BO3MOXHOC I IMH, WM OHU CIQNIKHEICH ©
O4EPEOHON NPOONEMON CaMOYHUHTOXE-
HUA, BHTE MOXET, HE TaK VXX M MNOX0, HTO
TEXHONOTM4ECKag Nno3HasaemMocTe MUpa
NOYEMY-TO TOPMO3WTCA B OXUAAHUN,
Korpa K Hemy "MOATAHETCA” COOTBETCT-
ByKLLlee NOHWUMaHKe nocnepcTeui. Oue-
BMOHO TaKxe, 4TO yKalaHHOEe MOHWMa-
HWE BECEMa NNOX0 AOXCAMT A0 UHAWBU -
AYYMOB, 38PAXEHHLIX SrOU3MOM 1 30M-
BUPOBaHHBIX XenaHMeM NoTpebnaTh, a
HE OTOaRAaTk.

WTaK, He BAaBasaCb B TEOPUKD W
NONBITKU OBBACHEHUS! ECEX NPUBEAEH-
HHIX BHLUE SIBNEHWWA, MB NOOXOAUM K
MEICAIN, 4YTO OKPYXaWWi HAc MUP
agnRetcs OGonee B3aVMOCEA3aHHbLIM,
4Yem MNpeacTaBnsnock euwe syepa. U B
CHeLYOWMN paz Mbl Oyuem passvsalb
3Ty MBLICTE AasbLUE.
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