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3a copepxaHue peknamMHoro o6bsiBNIeHNs1 OTBETCTBEHHOCTb HEGET
peknamogarenb.

3a OpUrMHaNbHOCTb U COpepXXaHue CTaTbi OTBETCTBEHHOCTb HECET aBTOP.

Pepakuus He HeceT OTBETCTBEHHOCTU 32 BO3MOXHbIE HeraTvBHbIe NOCNENcT-
BUS NCTONb30BaHUS OMyBANMKOBaHHBIX MaTEPUanoB, HO MPUHUMAET Mepbl MO UC-
KIOYEHUIO OLUMBOK 1 ONeYaTokK.

B cnyyae npuema pykonucy K nydnvkauuu pegakumsi CtaBut o6 aToM B M3Be-
CTHOCTb aBTopa. MNpu 3TOM peJakumus MosyHaeT UCKIIOYUTESNIbHOE MPaBo Ha pac-
npocTpaHeHue NMPUHSTOTrO NpoM3BefieHus!, BKJKo4as ero nybnukaumn B XypHane
«Paauo», Ha MHTEpHET-CTpaHULax XXypHana, CD unn WHEIM 06pazom.

ABTOpCKOE BO3HarpaaeHue (roHopap) BbINNa4YMBaeTcsl B TeHeHe OfIHOro
Mecsiua nocne nepeol nybnavkauum B pasMepe, onpeaensieMoM BHYTPEHHUM
CrnpaBoYHUKOM TapudoB.

Mo ucreueHun ogHoOro roga ¢ MOMEHTa MepBoil NyGAUKaLUK aBTOp UMeET
npaBo onyGAMKOBaTb aBTOPCKUI BAPUAHT CBOETO NPOU3BeeHUs! B APYroM Mec-
Te 6e3 NpeABapUTENBHOrO NMMCbMEHHOIO Cornacust peaakuuu.

B nepenucky pepakuusi He BCTynaeTt. PyKonucu He peLieH3upyIoTesi U He BO3-
BpaLLaloTCs.

® Pagno®, 1924—2009. BocnpouasefieHne MaTepuanos xypHana «Paano»,
1X KOMMepYeckoe UCMONb30BaHne B NI0OOM BUAE, MOSHOCTBIO MAN YACTUYHO,
[OMNYCKaeTCs TONbKO C MUCbMEHHOIO pa3peLLleHUs pefakumm.

OtneuataHo B 000 «UJ Meaua-lNpecca», 127137, Mockea, yn. «[paBabr»,
a. 24, ctp. 1. 3ak. 91216.

KomnbloTepHas ceTb pefakumn XypHana «Papuo»
HaxoauTcs Mo, 3alUMTON aHTMBMPYCHOW NporpamMmbl
DrWEB W. JaHunosa.

TexHunueckas nopaepxxka OO0 «Canfl» (CaHkT-leTep-

Oyprckas aHTMBUpYcHast nabopatopus . [laHunosa).
) !! l"] 3 : http://www.drweb.ru Ten.: (812) 294-6408

Ten.: 956-00-00
Wxeprer: www.comstar-uts.ru

UCTOPMA OTEMECTEEHHOM
PAAMONOKAUUMKM NBO

Mepebie waru,
nepebie 60eBbie ycnexu
U NnepBbie NOTepu

. AYBPOB, reHepas-neireHaHT,
A. KOPOTOHOLLIKO, kaHA. TexH. Hayk, r. MockBa

MecTe ¢ TeMm, yxe Bosiee 67 NeT Npowso ¢ TOro AxHsl, Korga

ucTpebutensHas aBuvauMs U 3€HUTHaa apTuniepus
MockoBckon 30HbI [BO yenelHo oTpasunm NepBbi Maccupo-
BaHHbLIA HaneT GomBapaupoBOYHON aBmaumn GalUcTCKOR
[epmaHnK Ha Hawy cTonuuy. 3aaady pazbombuTb MockBy Bpa-
XECKas aBuaLMs He BBHITIONHUAA B 3HAYWTENBHON CTENeHn Mo
TOW NpuumMHe, 4To GOEeBOI pacueT MNepBOil OTEeYeCTBEHHOW
PanMONOKaAUMOHHON CTaHLMKM KOHTPONS BO3OYLUHOrO Mpo-
cTpaHcTBa PYC-2, passepHyToi nopn Moxanckom, cBOeBpe-
MEHHO 0BHapyXun BpaXecKuii HaneT u obecneuunn nepepady
LeneykasaHuii 3eHUTHBIM YacTaM u ucTpebutenam BO. B
pesynbrate ymenbix gercTsuini BomHoB 1-ro kopnyca MNBO n
6-ro ncTpebUTENbHOro aBUaLMOHHOr O Kopryca HacTb ¢halumcT-
CKOI aBuaumy Oblna YHWUUTOXEHA, a OCTaslbHble CamOoneThl,
cBpocue 6OMObLI Ha fanbHUX NOACTYNAax K cTonuue, yopanmch
BOCBOSICW. STO COObITUE BbINI0 OTMEYEHO CreLmManbHbIM NpUKa-
30M HapogHoro Komunccapa o6opoHbl Cotoza CCP.

Co3paHuio MepBoili CUCTEMBI PaaMONIOKaUMOHHOTO oBHapy-
XeHusi Bolick MNBO B npenBoeHHbIN Nepuop, npeaectsoBana
Gonbluan paboTa COBETCKUX BOEHHBIX W MPaXXAaHCKUX crieuma-
JMCTOB. [MoTpebHOCTbL B HOBLIX CPeACTBax oOHapyXeHUst Bo3-
HUKNA 3a801ro oo Havana Bropoi mupoBow BoWHbI. Bo3spac-
TaHWe CKOpOCTU rosieTa CamosIeToB, UX CNocobHOCTL NeTaTb
LHEM Y HOubIO Ha BonblUMe pacCTOAHUA feNany aBUaLmio rpos-
HbIM CPEACTBOM BOOPYXEHHOM GopbObl W, KaK nokasan onblT
BOIHbI, HYaCTO ONPEAENSOLLNM.

BaxHeLummun cpepcTBammn obHapyXeHWsi CaMmoNeToB CTanu
YCTPOWCTBA, NCMNONB3YIOLWNE PafroBOSiHbL. B 3TU roabl BbISIBU-
ucb Opa MeTtofa obHapyxeHusl neTatesibHbIX annapaTtoB: C
HENPEPBLIBHLIM U3NyYEHNEM PAAVOBOSH U C UMIMNYJIbCHBIM. XOTA
MPEenMYLLLECTBA UMIMYJIbLCHOIMO U3JlyYeHUS] B TEOPETUHECKOM
nnaHe 6bn CYEBUAOHLIMUI, B TO XE BPEMSI OHU TpeboBanu cos-
[aHWUS UMIYNbCHOW TEXHUKW, WHOMKATOPHBIX YCTPOWCTB,
aHTEHH HanpaBNEHHOO U3Ty4eHUS], 8 HEMPEPBLIBHOE U3NYYEHNE
paaroBoniH B CCCP 6b110 yXXe fOCTAaTOYHO XOPOLUO OCBOEHO Ha
cpencTBax pagMoCcBS3n.

HenpepbiBHOE M3Ny4eHUE UCTIONb30BaNM Npu paspaboTkax 1
Mpou3BoACTBE CUCTEM ODHAPYXEHWA camoneToB "PeBeHb” nin
PYC-1 ("papvoynasnuearens camonetoB™). Cucrema PYC-1
duvKcupoBana nepeceyeHve netarefibHbiM annaparom avMHUA
MeXAy MNepefaloliM U NpMeMHbIM ycTpocTBamn. Makcu-
MafibHOE yaaneHve nMpuemMHoro YCTpolcTBa oT NnepepaloLlero,
MpY KOTOPOM YyOaBanocb GpUKCUPOBATL NepecedeHre, cocTaB-
nsno 50 kM. TNosTomy MakcumasnbHas NPoTSHKEHHOCTL MNONOCHE
obHapyxXeHns Npyv OOHOM MepPefalolEM YCTPOWCTBE U ABYX
MPUEMHBIX YCTPONCTBAX, PA3MeLLEeHHBIX B MPOTUBOIONOXHBIX OT
nepeparLLero yecTpoicTea HanpasneHuax, coctasnsna 100 Km.

lNpukazom Hapkoma obopoHbl CCCP B ceHTabpe 1939 r.
cuctema papnoobHapyxeHust "PeseHb” (PYC-1) npuHsita Ha
BoopyXeHue. B Tom xe rogy nepsele Komrnektsl PYC-1 nocty-
MWAN Ha BOOPYXeHWEe B JIEHWHrpaackuii KOpnycHbIA panoH
MNMBO. OHW obpazoBanu AMHWIO, NPOXOASLLYIO OT HapBbl Yepes
PuHCKWIA 3anuB, BOONb FOCYOAPCTBEHHOW paHULbl, Yepes
JNapoxckoe o3epo. Boeyio paboTy Ha HUX OpraHU3oBan UHXe-
Hep [. C. Ctoros, paciethl Obiiv chopMUpoBaHbl U3 cocTaBa
6HaranboHa cBs3n HUW cneupmanbHon TeXHUKKM KpacHoi apmun.
lMpy BbIBEOEHUN COBETCKUX BOWCK Ha pybex BbiGopr —
Kekcronbm 6binia opraHusoBaHa BTopasi rosioca HabnogeHus
Ha yoaneHun 20 KM oT Nepeow.

OxoHuaHue. Hayano cMm. Ha 2-ii c. 0610XKu



22 viona 1941 r.

B nous #a 22 mioa de-
mMeUKO-(AUNCTCKas aBHaLuA
MHTANACh HAHCCTH Y 1ap 1o
Mockae,

bBnarogaps  GnrensHOCTY
cayx0w BOITYINHOTO Habgio-
nenns (BHOC)., ppaxeckue
CaMONeTH Dbl OOHAPYWEHHT,
HECMOTPA HA TEMHOTY HOYM.
388010 JIO HORBAECHHA HX
1an Mockeoi,

Ha nonciynax x Mocksg
CaMOJIETHl  fIPOTHBHNKR Gu.nn
RCTPEYEHH HAUHMH HOYHLIM.
HCTpebuTe TaMM H OpFa-
HU30HAHHEM OFHEM 3EHHTHOI
apTituicpHH. Xopollo pabod
Tany NPOXEKTOPUCTH. B pe;
synbrare atore Goiee 200
CAMOJIETOB IPUTHBHAKAY, LUCA
MWHX 3uienoHamy Ha Mocksy
OLUTH  PACCTPOEHEI H  JIMINY
OAHHOUKH  NPOpBANMCE K
cronune. BosHukuike B pe
synerare 6OMOCKKH Oraenb
HLc noxapn 6siny ObicTpg
TNUKBHIKPORAHK  FHCPrHUHKI
MH JICHCTBHAMU NOXapHKX
KOMatl. MUIHUHA noAUCP
WHBLIA XOPOWHHE  1OPANOK
ropoae.

Hawumu ucrpeburensvu
W 3eHUTHHMKaM¥ cOGuTo no

ITpuka3 HapoaHoro Komuccapa
Ob6opousl Coroza CCP

1o MPOTHBOBO3AYIIHOHM 0OopoHe I. MockBh
Ne 241

Hapoaubiit Komuccap Oboponnt Coroza CCP

r. Mockea

OKOHYATESbHKIM  IaHHLIM 22
caMonera NPpOTHBHHKA.

3a NposBIEHHOE MYXECT-
BO H yMeilieé B OTpameHHH
HAJIETa BPAXECKO( aBHALLHK
00BbHBANIC H1a1 DLAPHOCTD:
l. HourpiM neTIHKaM-
ucrpelurensm Mockoscko
3otma [1BO;
2ApTHANCPUCTAM - 3EHKT-
UHKAM, NIPOKEKTOPHCTAM,
A3POCTAINHKAM H BCEMY Y-
HOMY  COCTaBY CMYKOBl  BCG-
muHoro Habnwaoneunwws
{(BHOC);

3. 3a yMmenyio oprakmnia
LIMIO OTPAaXEHHs HaneTa Bpa
WECKHX camoneros Ha Moc-
By ©0'mBIEW OGaaropap
HOCI b:

KomanaytosieMy Mockos-
ckob  1ono#  1IBO  renepan-
maiopy Ipomamiy,

Komaisnupy — cOCnMHEeHHA
[IBO reunepan-maiiopy apTwa-
seprn Kypabiesy,

KoMaunupy asudiHORHOTO
coclicipte MONKOBHUKY
Kmumosy,

I'eiepan-maitopy I'pomanm-
HY npejnctaeure k [paeu-
TENbCTBCHHOHK Harpane Hau-
fonee oTIMHHBILKXCR.

H. CTAJIUIL

TNpuxas Hapkxoma o6opons! CCCP or 22 mona 1941 roga.

NarumecsuHan padota PYC-1 8 ¢pUn-
CKOW BOWHe obeclieumsana CToIpPOLEHT-
Hoe 0BHAPYXEHUE NEPECEKAUOLLMX NUHNID
PNC camonetos. Cuctema dukcuposana
Jake NPONeT KPYNHOKaNUBEpHLIX cHapst-
noB, koTopeimi dopT “KpacHaa lopka”
obcTpenuBan GhUHCKWE OBCPOHUTENbHLIE
coapyxenua. B anpene 1941 1. 6bin cpop-
MWUPOBaH 72-i OTAeNbHBIA paauobaTanb-
oH BHOC (BoapyluHoe HabApeHWe, ono-
BELEHWE U CBA3b), WMEBLWIWIA HA BOOPRY-
XKEeHUW Bocemb PYC-1.

Ewe Ha 3rane uolbITaHni CUeTemMB
"Pegerb” CTano AGHO, HTO OHa NO2BONSANA B
ONPEAENEHHLIX YCNOBUAX NPUBOANTL BOW-
cka NBO B 60nee BLICOKWE CTEMNSHN roToB-
HOCTY B NOB0E BpemA CYTOK, MOBLILANA
HaEXXHOCTE OOHEPYKEHVA CAMUJIETUR, HO
petumTb NpoBnembl OOAPOHE OT BO2AYLU-
HOMO MPOTUBHKKA OHA HE MOora. STO BeIo
SICHO 3a40Mr0 00 GUHCKON BONHLI.

B 1938 r. B JleHMHrpagckom pursnKo-
TEXHWYECKOM UHCTUTYTE MO, PYKOBOACT-

BOM wHxenepa 0. F. Kotaapepa Bo30O-
HOBWIMCH PaHEe | IpepBaHHble paboTel 110
WCCNEA0BAaHUKD  MMNYNLCHONO  METONA
PagnoOBHAPYXEHUA CaMONeToB.,

Haapena HactosTensHas NoTpebHOCTb
B NPMBREYeHUM K paspabotke PNC
Hay4HO-UCCNEA0BATENbCKON OpraHnaa-
LU, UMEIOLLLEN OMNBIT PadoTbl B COZAAHUNA
CNOXHBIX PAOUOTEXHUHECKUX CUCTEM B
ofnactu paguvocesaau. B kauectee Tako
OPraHWzauvi NpasuTensLCTBoM Bull BhI-
HpaH HWN-20 OcTexynpaBneHus.

C nepBblXx Xxe HHen Havana paboT
BHISBUNaCk mMacca NpobneM. B nHCTUTYyTE
He Xparano KeanMPUUMPOBAHHBIX Cne-
UManucToB, He OBblNo onbima paspaboTku
PNC, He xBaTano, a To 1 NpocTo He Buino
HYKHUW  W3MEPWUTEIIBHON  alliapaTypel,
MOLLHBIX MEHEPATOPHEIX NTIaMI, OTCYTCTBO-
Bana KooMNepauua ¢ BHEWHUMW Npen-
IPUATHAIMU MO KOMIUIEKTYIOLUM U3ge-
nam. He 6uino cnepmantHeX asTOMO-
BUAbHBIX KY30BOB € BpalLlakLuMuca

KabuHAMUY, annapaTypbl CUHXROHHOW ne-
pegaun ona obecnedyeHnsa cuH¢pasHoro
EPALEHUN KabuH v 1, 1, W Tem He MeHee
pabotul no PJIC "Peayt” HUU-20 Buinon-
HUN B BECLMA KOPOTKWIA CPOK,

K koHUy 1938 r. 6b1n paspabotaH nNpo-
eKT cTaHumK, a K anpente 1940 r. naroros-
JeHbl 4Ba 01 IbmTHBIX 0Opazua PNC "Peuyt”.
Noa, wndppom PYC-2 PIIC Suina NpuHaTa
Ha BoopyxeHue Bovick MNBO B utone 1940,

Annapartypa PYC-2 coctosina ua uany-
YaKILWEN 1 NPUEMHON YCTAHOBOK, CMOHTU-
POBaHHBIX KaXfaA Ha OTAENbLHOM aBTO-
WaccK B NOBOPOTHBIX KaOWHAX, Ha Kpbl-
LWax KOTOPbIX YCTaHABMMBANWGL COOTBET-
CTBEHHO M3Y4ALLLAs U NPUEMHAS AHTEH-
Hbl. Bo Bpems 6oepoii pabothl obe kabu-
Hbl C 3aKPEMUIEHHBIMW HA HUX aHTeHHaMN
CHHXPOHHO Bpawwanuch, ubec! iIeunBas Kpy-
rogor 0630p BOAYLLHOIC NMPOCTPAHCTBa,
OBHapyXeHUe CaMOoNeToB, onpeigneHne
WX AANBHOGTEN U G3UMYTOE HA PACCTOR-
HUAX Ao 120...150 kv {B 3aBUCUMOCT OT
BBICOTHI [1QNETA).

NepBan onbITHaa NapTus cocrtasna
TONMbKO U3 PYC-2. B panbHenwem 511
CTaHUMKU aBTOMOBUNEHOTC TUNA BLINYCKA-
NUCH TOMBKO B BAPUAHTE C OAHOW AHTEH-
HoiA. lMNepepaowas u NpUemMHan annapa-
TYPbl pasmMellanucb Ha OUHOM (Heno-
OBUXHOM) aBTO(MYProHe, a BpallarLan-
o5 0BLas aHTeHHa — Ha BBIHOCHOI MavTe.
Bcero K koHUy BOMHBI EbIN0 BBHINYUIEHO
132 cTaHuMK sTOrO TUNA.

Havbonee maccoseim tuiiom PYCos
{ BHINYLLEHO K KOHLLY BOWHE 432 KOMIIekTa})
Obn craHurn PYC-2¢ (3aBoackon wWingp
"MerMarit’™). 3Tn CTaHUWW OTNUHaNVCL OT
OfHOaHTeHHIX PYC -2 Tet, 4To uxX annapa-
TYRa upepctasnyna cobon cBopHo-pas-
OOPHBIE KOMNNEKTH, NEPEBO3UMBIE B ALLM-
Kax W passepTelBaemble B HeDONbLIKNX CTa-
LWOHAPHBIX MOMELEHUAX (HaNnpUMED, B
semnaHkax, usbax). 1o Hauana BORHb
HLINC M3AraToBREHO 10 ONBITHLIX 0BPA3LOBE,
W3 KOTOPLIX f18a B Mae 1941 r. 6buim Npeab-
ABMNEHB! 33KA34MKY HA MOSIMIOHHEIE UG-
Tanua. o pesynsTatam UCNbITaHWIA B Haua-
ne mioHst 1941 r. ctaHums PYC-2¢ 6oina
NMPUHATA Ha BOOPYXEHUe.

Takvm 0BpasoM, Hawa NPOMBILLIEH-
HOCTb K Ha4any BOWHLI €fiBa yonena 3a-
KOHYUTB JILWLb O IBITHO-KOHCTRYKTOPCKNE
paspatoTku cTaHumin PYC-2 n PYC-2c.
NosToMy paspepTHBaHue CEPUNHOro
npon3eoacTea PYCOB, NOCTABKY UX B BOW-
€Ka NPOMKLLNEHHOCTU MPUXOAMNOCE Ae-
NaTb B YCIIOBUHX 3BAKYALUMW 3ABOLAOE W
HWW Ha BocTOK. B CBOIO aMepenb, PopmMu-
POBAHWUE cneyranbHEIX PAAUONOKALMOH-
HEIX OPraHU3aUMoHHEIX CTPYKTYP B BOiA-
CKax W OCBOEHWE UMW MPUHLMIAANBHO
HOBOWM TEXHKWKW, BHIPABOTKY TakTUKU e
60EBOra MPUMEHEHW — BCE 3T AOBE-
Nochb MPOBROAUTL BOWMGKaM HernocpencT-
BEHHO B xope OoeBHIX gelcTBUi. 310
GbiNV CAMBIE NERBBIE W GAMBIE TRYAHBE
wark rno BHEAPSHWUK panuonokayuv B
Bovickax MBO, warn, Mano KoMy W3BecT-
HbIE W3-33 BMNOSIHE NOHATHOW B TO BPEMA
WX CTROXANLWEI 3aCEKPENSHHOCTI,

MNepBble CTEHECTBEHHBIE PaOVONoKa-
LMOHHbIE CTaHUMW AanbHero obHapyxe-
HUs PYC-2 n PYC-2¢ (ctaumoHapHas}
ObUIWM pasBepHyTbl B 337-m OTASNbHOM
pagnobataneone (OPB) BHOC Mockos-
CKOro KOpMycHoro paitoHa MNBO.

BoT kak BCnomuHaeT o6 3STOM
leHepanbHLIW KOHCTRYKTOP [poTuBOpa-
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B OQHOM 3 HOMEepoOB XypHana, CMOryT npereHgoBaTth Ha ogUH U3 NPHU3OB.

KomaHayrowyme PTB INBO Poccuu u MOCKOBCKOro oKpyra y rnaMsiTHo# ctesibl B MoXalicKe: rnosikoe-
HUK B. H.Cepena m reHepanbi A. B. LUpamyeHko, A. P. Bansiyee, I. K. flyopoe, A. B. bosipuHLeB.

KeTHOW 06opoHsl CCCP lpuropuii Ba-
cuibeBnd KWCYHBKO, KOTOPLINY eLle nenTe-
HaHTOM HernocpeacTBEeHHO y4yacTBOBan B
TexX COObITUSIX.

"Tpucra Tpyvayars cegbmoii OPE BHOC
Bxoamii B coctaB MOCKOBCKOro ppoHTa
T1BO v obecrieyviBall pagmnosioKaunoHHyIO
pasBesIky BO3AYLLIHON 0OCTaHOBKY B 30He
oTBercTBeHHocTy M@ [1BO. B Havasie
1942 roga oH pacnonaraji AecsTbio CTaH-
UusaMK  pafitoobHapyXeHns: caMoseToB,
avcrouvposaBuivxcs B Kanyre, Mano-
spociaBle, Moxavicke, Mbitviax (craH-
uus  PYC-2), B Kimunny, [laBuivHe,
CepriyxoBe (craruy PYC-2c), B KybuHke,
BrykoBe, Xumkax (craHumm MPY-105).

Cranuusi MPY-105, Ha Kotopyio 51 6k
HaaHa4eH OTBETCTBEeHHbIM 3a ee TeXHu4e-
cKoe cocTosiHve U aKcryarauuio, Obuia
OfIHOM U3 Tpex aHmRCKUX paanorioka-
UMOHHBIX CTaHUMH, NPUOLIBLLIVX B Aekabpe
1941 ropga B KawecTBe J/MYyHOro pgapa
CranuvHy or Hepuwns. [lo pacckasam
HauwX cneunamiicToB, aHITIARCKUe UHCT-
PYKTOPbI, BbICOKOKBa/iNpULpOBaHHbIe
3HATOKW CBOEro feJia, 10 OKOH4YaHuy CBO-
el Muccuy YObUT, OCTaBUB JIULLL ¢par-
MEHTbI ONUCaHWA i MHCTPYKUWA K CTaH-
yusim MPY-105. Xopolu ctoprnpu3 aasi me-
HS1, 3aMKOMB3BO/1a 10 TeXHUYecKoi yacTu!

W3yvas aTy cTaHuuio, I HEeBOJIbHO
yoexaasics, 4To "aHriiyaHku" BO MHOroM
yctynaiot PYCam, — v fipexje Bcero Tem,
YTO OHY rPOMOSAKY 11 HEMOOWIIbHBL XOTS
HasBaHue MPY-105 okasanock abbpe-
BUarypori oT "Moybui pafiavo oHUT" —
MoOuibHas pagunoycraHoBka (uugpa 105
03HayaeT BbICOTY aHTeHHbIX MauT B QyTax,

4TO COOTBETCTBYeT 32 MeTpam), MCTUH-
Hyi0 ee "MOOWIbHOCTL" HaM [OBesioch
osHaTb B Hayaje anpejsi, Korga Ham
Obl10 NpyKa3aHo fepeancioUnpoBaTbcs
Ha HoByilo GoeBylo Noavuuio B paiioHe
1oxHee JTrobepet]”.

Ho BepHeMmcH K pasBepTbiBaHMIO Nep-
BbiX PJ1IC PYC-2 nog, MockBOM.

Ha noavumm uHCTUTYTa nop Moxaii-
ckoM (BONM3n nepeBHM KonblueBo) B He-
6onbloM pybneHoM OepeBsHHOM OoMe
Opurapoii uHxenepoB HUN-20 6bin pas-
BEPHYT 3KCNEPUMEHTANBHEIN 0OpaseL, of-
HOaHTEHHOM cTaumoHapHoi PJ1C PYC-2c.

Annaparypa PJ1C pasmeluanach npsmo
Ha nabopaTopHbIX cTonax. B Takom Buae
oHa ©Obna noctaeneHa Ha ©Goepoe
OeXypcTBO ¢ OOEBBHIM pacueToM feiiTe-
HaHTa [ . JlagyHa (KomaHaup), neite-
HaHTa J1. I Kapmawwosa (TexHWK) U cTap-
wero nonutpyka J1. I fanctaHa. TexHuyec-
KOe pyKoBOACTBO ©OEBEIM pacHeTOM OCy-
wecrenana rpynna crneuvanucros HAN
rnop, pykoBoAcTBOM uHxeHepa H. H. Hem-
YEeHKO, paHee BbIMNOSHABLLAA HAY4YHO-3KC-
nepumeHTanbHble patoThl HA MOJIMIOHE.
3T10T 60EBOI pacyeT NepepaBan gaHHbe 0
BO3[YLLIHOW 0B6CTaHoBKe Mo TefiedoHy Ha
KOMaHOHbIA  MYHKT UCTPebUTeNbHOro
aBnalMoHHoro nosika (Pysa) 1 Ha poTHbI
noct B Moxaicke, a no paguo — Ha
MaeHbIA noct BHOC.

Beuepom 21 niona B 21 yac. 50 MuH.
oneparop PJIC ctapwwuii cepxant KoanH
0BHapyxun 6onbLUYIO SPKYIO 3aCBETKY Ha
vHaukartope Ha yoanedmun 110 km ot PJIC.
310 BbNa OTMETKA OT GONbLLOro KoJnye-
CTBa CaMOJIETOB HEMeLIKo Bombapanpo-

OCYyLLeCTBAABLUIEN
) nepBbin  Maccupo-

. : BaHHbIA Hanetr Ha

3 : Mocksy. UHpopma-

B . uvs Obina Hemep-

t : JIEHHO [0SI0XEeHa Ha

© = Inaenbih noct BHOC

" BTI. Mockee. B Hane-

Te yyacteoBano 220

6ombaponpoBLLA-

s KOB, U3 KOTOPbIX 22

~ OblIM COUTLI UCTPe-

' GuTenbHoO aBvaum-

el N 3eHUTHOIW ap-

TUNIEpUEN, W TONb-

Ko 6 6omBapaonpoB-

LUMKOB Ha ©Gonbluoi

BbICOTE MPOPBAaNMCh

K MockBe, cbpocuB

SecnpuuenbHo 6om-

bl U MPUYUHVB MU-

HUMasbHLIA  yLIEep6
obbekTaM MoCKBbI.

MNpn nogxope He-
MEeLKMX BOWCK K Mo-
XKAACKY OCeHbI0 1941 T
6oeBoit pacuetr PJIC
PYC-2c octaBun Goe-
BYIO MO3WLIMIO, 3aXBa-
TVB C coBOoiA BCIO TEX-
HUKY. JIOMWK Ha fo-
JIMroHe Obll COXOKeH,
3eMJISIHKM B3OPBaHbI.

Mo npubbTn B
MockBy pacueT nei-
TeHaHTa JlasyHa no-
nyaun B HAWN wrar-
HYIO annapartypy BMe-
CTO MaKeTHOW 1 Obin
HarpaefeH Ha HOBYIO
noauumio B ctpy. 3peck ctaHums PYC-2¢
ycrelHo Bena GoeByio paboTy A0 KoHLUA
oKTI6pA 1941 T

B 6utBe non MoCKBOW MOSIBUNUCHE U
rnepBble NOTEPU CPEAVN BOMHOB-Paanosio-
KaTOPLLMKOB.

HemeLKkoe KomaHpoBaHWe OBICTPO
oueHuno 3HadeHue PJIC B GoeBbix Oei-
CTBUSIX MPOTUB UX aBMaLMK U OyKBanbHO
Hauano crieumanbHyld OXOTY 3a HalvMKn
panmonokatopamu. MNepeomMy yoapy nop-
BEPrcsl pasBepHYTHIN Mnocne pasrpoMa
HemLeB noa, MockBo B MOXaNCKe HOBbIN
pagmonokaumoHHei noct ¢ PIIC PYC-2.

28 mapta 1942 r. B BeyepHee BpeMs
GomBapaMpoBOYHas aBUauMsl HEeMLIEB Ha-
Hecsa No Mnoavumm 3Toro nocra 6omoo-
LUTYPMOBOW yaap v BbiBeia ua crpos PJIC
PYC-2. Moruéno 10 pspoBbIX 6ONLIOB W Neit-
TeHaHT KyNiMKoB, KOTOpblE 3aXOpPOHEHb! B
GpaTckoii Morwie Ha BOMHCKOM Knaaouiie
Moxaiicka. B 1996 r. cunamm MockoBCKoro
okpyra NBO, pykosoactea BHUUPT (Obie-
wuin HAM-20) n r. Moxancka B LEHTpe
ropofia Coopy>}eH 0BenUCK-NamsITHUK Mo-
rMOLLIM BOMHAM-PaaMOSIOKATOPLLVKAM.

MamaTHUK ycTaHoBNeH Ha MecTe, rae
BO BpPeM$sl OTPaXeHWs Haneta pasmella-
Nack NMO3ULUMS PaaroNIOKALMOHHOW CTaH-
ummn PYC-2.

BetepaHbl pagnoTEXHUHECKMX BOWCK,
KOMaHAOBaHNE BOWCKaMK CrielmanbHOro
HasHauYeHWs (ObiBLUMIA MOCKOBCKUIA OKpYT
MBO), pykosoacteo BHUUPT exeropHo
npoBoAsaT meponpusatua B Moxalcke y
obenucka-namsiTHUKa, MOCBSILLEHHbIE YC-
MELHOMY OTPaDKEHUIO MEPBOIO0 MacCUpo-
BaHHOIO Haneta Ha Mockay 21 uiona 1941 1.



B xopme npaspHUYHBIX MeponpusTUii
OPraHu3yITCH TOPXECTBEHHBIE MUTUHIK,
BO3JIOXeHWE rmpnanabl “Criaebl”™ U LBETOB
K MaMSTHWUKY, NPOBOAMTCH Mokas obpas-
LIOB TEXHUKW PALNOTEXHUHECKMX U 3EHUT-
HbIX PAKETHBLIX BOMCK KOMaHaoBaHua cne-
LManbHOrQ HasHayeHws, MnokasarefibHble
BLICTYMJIEHUS1 Y4EOHO-MUNOTaXKHBIX FPYIM
"Pycckue BuTsian™ n "Ctpuxin”. Ha npasn-
HUYHBIX MEPOTNPUATUSX ©XKEeroOHO MNpu-
CYTCTBYIOT Y4aCTHUKW, a B HacTOSLLEE
BpEMS — TOMBKO YHaCTHULbI OTPaXXEHUs!
NepBOro MacCMpPOBaHHOIO Haneta dawn-
cToB Ha Mocksy.

Bcero xe Ha ceroaHs ua coctaea 6oe-
BOIO pacyeTa, KOTOpPLIA BEN TOT NaMATHBIN
6o, XVBYT TpUHaouaTh yenoeek. MNobna-
roaapuM reponyHEcKUX XEHLUMH-Pagno-

nokKaropuwui, 1 oTgpaguMm UM gaHb Hallero
yBaxkeHUA U BOCXULLICHUA.

BoT oHM BCE MNOMMEHHO:

CeHsirHa TarbsiHa HukonaeBHa
Xapoea lNonnHa AnlexceeBHa
Co6osnepa Hagexaa UBaHoBHa
3eHunua AHHa UBaHoBHa
CrenaHuiwmnHa Hanexaa UBaHoBHa
EBpgokumoBa Onbra AsiekceeBHa
MurbkoBa AHHa leTpoBHa
PomaHoBa AxHa AMuTpreBHa
LacToBa lNanmnHa AnekceeBHa
TuroBa Knaeavs EMesibsiHOBHaA
KynaxkoBa HuHa KoHCTaHTUHOBHA
benoBa AHHa EBcTUrHeeBHa
MNMonosa UHHa UBaHoBHa

TakuMn 6biIIM NepBble Warn BHegpe-
HUS 1 60eBOro NPUMEHEHNS NEPBLIX OTe-
YeCTBEHHbIX PafnonoKaTtopoB obHapy-
XKEHUSA BO3OYLUHBLIX LENen. YTo Xe Kaca-
etcd  BHeppeHuss PJIC  ynpaeneHus
OrHEM, TO 3TO yXe Apyrasi oTAeSfIbHas
WCTOPUS.

JINTEPATYPA

1. KucyHubko I'. CekpeTHas 30Ha.
McnoBeslb reHepasibHOro KOHCTPYKTO-
pa. — M.: CoBpeMeHHUK, 1996.

2. KopnsakoB B. PYC-2 npotus
nmoprTBadpPpe. — BOeHHO-NPOMBILLIEH-
HbIl Kypbep, Ne 27 (144), 19—25 vionsa
2006 . ]

(K 120-aemur co Ons powdenus )

B. K. 3BOpbIKMH — pycCcKui nsobpertartenb TeneBUAeHUs

nagnMup KoabMuy 3BOpbIKWH poanncs

B Mypome 30 monsa 1889 r. B cembe
Kyrnua nepeoi runsgun. MNMocne okoH4aHns
MypOMCKOro peanbHoro ysunuwa e 1906 r.
OH nocTynun B MNeTepOyprekuii yHuBepcu-
TET, OOHAKO MO HACTOSHUIO OTUA BCKOpe
nepewen B TEXHONOIMYECKUA UHCTUTYT.
3pech Npon3oLLIa BCTPeYa, BO MHOMOM
onpepenueLlan ero ganbHelne Hayd-
HblE€ MHTEPECHI: OH MO3HaKOMWICS G NPOo-
deccopom bopucom JibBoBudeM Po3uH-
rom, aBTOPOM paboT Mo nNepenaye usodpa-
XeHWs Ha pacctosHue. HauvHas ¢ 1910 .
Bnagumup KosbmMuy Ben Nop, pykoBOACT-
BOM bE. J1. Po3uHra Hay4Hyto paboTy B €ro
nabopatopun. Bnocnencteun B. K. 3Bo-
PbIKWH BCMOMUHAN CBOW [oNrue 6ecenbl ©
PYKOBOOUTENEM, B XO[IE KOTOPbIX 0OCYX-
[anMcb BO3MOXHOCTU TeneBupeHus: "B
3T0 BpeMsi s fI0JIHOCTLIO MTOHSI1 HefocTar -
K MexaHu4ecKoro TeJjieBUfeHus u
HEeOoOXOANMOCTb TPUMEHEHVS] SJIeKTPOH-
HbIX cucTeM”.

Mocne Havana lNepBoit MUPOBOW BOW-
Hbl Bnagpyumup Ko3eMuy Cnyxun B BONCKax
cBs3n B [pogHo, paboTtan B 0GULEpPCKOn
paauowukone B MNeTporpape. 3atem peBo-
noums... B. K. 3BOPbIKMH MOHUMaN, 4TO
"oxyifarb BO3BpalleHys K HOpMallbHbIM
YCJIOBYISIM, B YaCTHOCTU, [J151 cClieoBa-
Te/ibeKoli pabotel B OrkaiiteM Oyiay-
eM, He npuxoaunocs”. "Bonee Toro, —
BCMOMWHAN oH, — g MevyTasi paborarb B
naboparopuu, 4To0bI peanuaoBarb uaeu,
KOTOopble 11 BbiHaLLMBas1. B KorLe KOHLOB,
9 npyLwesT K BEIBOAY, YTO 4SS 10A0OHOM
paboTEl HYXXHO Ye3XaTb B APYIyio CTPaHy,
Y Takoli cTpaHoyi MHe npejcrassisnach
Amepuka”.

Bnapyumup KosbMuu  oTnpaBuics B
CLLUA. Henpocto o0Kazanocb RNONyuYnTb
paboTy B uUccnenoBaTenbckoi naboparo-
pun. HakoHel, eMy panu BO3MOXHOCTb
nonpo6oBatb CBOM cunbl B ¢upme
Westinghouse Electric B NutTcBypre. C
rofioBoN yAs B SKCMEPUMEHTHI, OH Mpu-
HSJICH 38 peanM3aumio naei sNekTpoHHOro
TenesmnpeHus. K 1923 r. Bnagummnp Kosb-
MUY co3fian TENEBU3UOHHOE YCTPOWUCTBO,
QCHOBOIA KOTOPOro SIBASIach OPUrMHasb-
Haa nepepallas Tpybka C MO3auyHbIM

¢otokaTtonom. JlemoHcTpaums paspabo-
TaHHOW annapaTypbl He npou3eena 60oJb-
LIOro BrieyamieHnsl Ha pykoBoacTBO Gup-
Mbl, B peaynstate B. K. 3BOpbIKUH nonyyun
yKasaHus "3aHATbCH YeM-HMOyab Gonee
nosnesHbiM™. C HepoBeprem Oblna BCTpeye-
Ha ero HoBaTopCKas 3asiBKa U B NAaTEHTHOM
BepomcTBe CLUA. Jluwb cnycta 15 net
rnocne perucTpauvn 3asskv Braammupy
KoabMuiy yaanochk rnofyynThb MaTeHT.

Patoras B nabopatopuun, B. K. 3Bo-
PBIKUH HE OCTaBNsAN CBOUX "TENEBU3UOH-
HBIX naeli”. OcHoBoMosaralLLMM n3otpe-
TeHWeM, MO3BOJSIMBLLMM PELNTL [MaBHYIO
npobnemy B pPasBUTMN TENEBU3WOHHOMN
TEXHUKW, ObINO co3paHue nepepatollei
3NEKTPOHHO-NYHEBOW TPYOKW C Hakornne-
HUEM 3apsAA0B U BLICOKOIN CBETOUYBCTBU-
TenbHocThlo. B 1931 . oH paspabotan
CNeUmanbHyLO SNEKTPOHHO-Jy4eBYIo Tpyo-
Ky — MKoHockon. lNocne yenelHbIX UCTIb-
TaHuii nkoHockona B. K. 3BopbikMH BMe-
CTe CO CBOMMM MOMOLLUHVUKaMKW MNPUHANCH
3a pa3paboTKy TeNIeBU3NOHHOW CUCTEMEI
B uenom. B 1936 r. B CLUA 6binun Havatkl
TENEBU3NOHHLIE Nepeaayn ¢ UCMoSL30Ba-
HUEM 3TOIN CUCTEMBI.

B 1933 r. B. K. 3BOpbIKWH coBepLunn
Bu3nT B CCCP u BbICTYNWUN ¢ 06CTOATESTb-
HbIM [0KNIAaAoM O CBoMX paboTax B MOC-
KOBCKOM JloMe yyeHbIX. BaxHbIM pe3ysib-
TaToM BCTPEY, B KOTOPLIX y4YacTBOBan
Bnagumup KosbMuy, cTano 3akoueH1e B
1935 1. poroeopa mexay ¢pupmoin Radio
Corporation of America (RCA) v Hapko-
MaTOM 3JIEKTPOMNPOMBILLIEHHOCTU. Bhbl-
MoJSIHEHNE [0rOBOpa CHIrpPanio MONIOXU-
TeNbHYIO POSib B Pa3BUTUN OTEHECTBEHHOM
PaaVOSNIEKTPOHUKM.

MonyurB Npu3HaHME BO BCEM MUpE
Kak aBTop GyHOAMEHTaNbHbIX N306peTe-
HUIA B 0651aCTU SNEKTPOHHOIO TENeBMae-
HUA, B. K. 3BOPbIKMH BHEC 3HAYUTESbHDIN
BKNIaM W B Pa3BUTUE OPYIMX HarNpasneHui
TEXHUKWU: B KOHLE 30-x — Havane 40-x IT.
1M Bbinia BeINOSIHEHa cepus pabaT Mo co3-
[AHNIO 3N1EKTPOHHBIX MUKPOCKOMOB. B no-
CNeBOEHHbIEe Tofbl AvanasoH usobperta-
TeNbCKOW Mblcnn Bnagymupa Kosbmuua
ele 6onee pacwmpuncs. Cpey ero pas-
paboTOK — cUCTEMA SNIEKTPOHHOMO Yri-
paBnieHns OBUXeHUEM TpaHcrnopTa. Uanen
YHEHOTO GbINU UCTIONB30BaHbI NPY paspa-
60TKe MeToaa 3HOOPaaMO30HONPOBaHUS
("papuonuiionn™), Co3gaHNU KOMMbIOTEP-
HBIX MHG OPMALMOHHO - MOUCKOBBIX CUCTEM
AN9 MEOVLIMHEI.

B. K. 3BOpbIKMH siBNSNcs uneHom Ame-
PUKaAHCKOW AKafieMUU UCKYCCTB U Hayk,
AKafeMUN NHXEHEPOB, MOYETHBEIM YIEHOM
MHOIMX aKageMuid 1 HayuyHbIX OBLLECTB.
Emy npuHapnexar ceollle 120 nateHToB U
Gonee 80 HayyHblXx pabOT, OH YOOCTOEH
Gonee 30 Harpag (BKMOYask HaLUMOHAaIb-
Hylo "Mepanb Hayku CLUA", "Mpemuio
nmoHepa” AMEpPUKaHCKOW accounaunm
NPOMBILLNEHHUKOB, Npe3anpeHTckuiA gyn-
nom lMNoyeta, opaeH "ToyYeTHOro niermoHa”
dpaHum 1 gp.). Usobpetatenbckas u
Hay4Haa OesTeNnbHOCTb 3BOPLIKMHA Obina
OTMeYeHa 3aHeCEeHUeEM €ro KMMeHW B
AMEPUKAHCKYIO HaunoHanbHylo ranepero
Cnagbl n3obpetaTenei.
l Mo wmarepunanam  cavito <http:// |
| www. ihst.ru/projects/emigrants/zvorykin.
htm>, <http://ru.wikipedia.org>.
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internation 1 '

KoMnbtoTepHas TexXHrka. [0 oTKpbl-
T CES 2009 npowno oKono AscaTy
MECSILER CO OHS NEPBOro NPENCTasneHns
Ha repmanckoid BuicTaske CEBIT B mapte
2008 r. kopnopaumen INTEL muHUaTpHO-
ro npoueccopa Atom v Havana ero  ce-
PUAHOIC NPOM3BOACTEA. 3a 3T0 BPEMS Ha
OCHOBE HOBOTO MUKparpoueccopa Buno
pazpaboTaHo U NMPOU3BEOEHO MHOXECTBO
HOBbIX CPELCTB BBEIMUCHUTENBHON TEXHW-
KW, Ha3BaHHbIX Netbook (HeTbyk). Mo Tex-
HUMECKUM BOSMOXHOCTSM OHU SIN3KKU K
HE, 0IHAKO MEHbLUE Mo rabaputam ¥ Mac-
ce [2]. Npeanonaraercs, YTO 1X BBELEHO
B 110)Ib30BAHNE YXe 1opsaka 20 MaH,

Ha eeictaeky INTEL pocra-
BuUnNa NPeLHASHAYSHHBLIA Ons
oBpazoBaTeNbHEIX Lenei He-

npepycradopieHHon OC Windows 7 {no-
nyckaetcn Windows Vista vnn Windows
XP), otnuuaoumiics ot cobpateeB Npu-
MEHEHWeM HakonuTens SSD NoCTOAHHON
namaty (MN3Y) obwemom 51276 U uaro-
TOB/IAEMOrO MO TEXHONOrMK 43 HM AMNOH-
cKOil KomnaHueil TOSHIBA (puc. 8,6).
KomnbioTep oCHaWEH MWUKRONPOUSCGo-
pom Atom Z520 (1,33 I'Tu) n guenneem ¢
amaroHanbke sKkpana 31 om (12,2"). raba-
putbl — 300x21x2,5 cm, macca — 1,3 K.
CnocobeH pabotate npuMepHo 84 OT
BCTPOSHHOIO AKKYMYIRTOPA.

Kpome Toro, ASUS nokasano sapuaHt
Hepopororo {400 posn. CLIA)Y mogepHia-

Hepoporue HetbykM, CO3AaHHbIE HE
OCHOBE NpOLECCOpPoB Atom ¢ gucnaesmu,
UMEKWMMI anaroHans skpaHa 25,6 ¢m
{10,1"), n aHaNOrMyHLIMK QCTaNbHBLIMU
TEXHUNECKUMW XapaKTEPUCTUKAMKU, Oe-
MOHGTPWPOBAIV TAICKE KOMMAHWUW. AMEe-
pukaHckan [ IEWLETT-PACKARD ({"HP Mini
2140"), kvtanckars LENOVO ("Notebook
IdeaPad 10,2"), rariBadbckana ACER ("Acer
Aspire One™), anoHckas NEC ("Nec
BL100") v gp.

TaviBaneckas ¢uvipma MSI nokasana
"YTOHYEHHBIA™ {TONILUMHOW 25 MM) HeTByk
"MSI X320” ¢ npougccopom Atom Z520 n
OUCTISEM C guaroHanbi okpaHa 34 oM
{13,4"). dopmMaii Kopnyca, pacronokeHu -
€M OPraHoB YNPaBneHNA U BenbiM LIBETOM
OH HanomuHan nonynapHblii Hb "Apple
MacBook Air™ aMepuKasHcKon Kopriopa-
umun APPLE, HO ycTynan eMy B TEXHUHEC-
KWUX XapakKTEPUCTUKAX, XOTS Dol Aewesne,

Takke MS| OEMOHCTRPUPOBANA KOM-
NbOTEP-MOHUTOR “MSI AE1900-WH All-in-
One™ {Bre B OUHOM), COUSIXALWIA QUHO-

T

poporoit  “Classmate PC3” | Puc. 6 - ] \ Puc. 9 -

(puc. 6) — oyblIb Tpetbero | P —

MOKONEHUS! Ha OCHOBE OAHO- . .

AASPHOro (TEXHONOrMK 45 HM) I_l : - =

MUKponpoueccopa (sgpo Dia- = 5 e

mondville} Atom N270 (1,6 [Tu) Ta - - - e

ez NpuBoaA ONTUHECKUX AMC- — f e, ‘i-;.; -

ko, OH paccumiad Ha OC - 7 a5

Windows XP Available (monyc- = e )

kaetcs OC Linux), obopyaosaH T

BpawamuumMca Ha 180° no - e L

BEPTHKAAW U TOPU3OHTANU CeH- -

COPHBIM LMCTDISEM C ANErOHA-

Nbio 3Kpana 22,5cm (B8,9") n

paspeweHnem 1024x600 rike.

OBnapaeT BOSMOXHOCTHI) BBO- | I — I

A PYKONUCHOTO TekeTa. CHab-

XeH ABYMS BCTPOSHHBIMMK M- R SOepPHEIA (TexHonarum 45 Hu)

HaMUYECKUMK FTONOBKaMU, Be6- Lo . BApWaHT  MUKPOMpOoLECccopa

Kamepai 1 1IDD Ha 60 k. la- . R {anopo Diamondville) Atom 230

Gaputbl — 24x19x3,8 ©m, : (1,6 Mu) Ana HeTTONCR, pac-

macea — 1,2 K. Annapar umest L. . cquTadHen Ha OC Windows XP

YOAPOMNPOYHEIA KOPMYC W BOAO- “ < /v\;\,&’:zy_ ) b Home Edition. OH acHaweH avc-

HENPOHNLASMYIO KNABUATYRY. B J-')’\Cv\f?i?t‘é S5 ' NASEM © AMArcoHanblo WKpaHa
dupma SONY BbICTaBUNIA N, \/\1’\/‘/:::\'}/ 48 cm (197), NUWIYILUM NPUBO-

Hetbyk "Sony Vaio P", KOTopbin "C)-:v\;v A0M ONTUHECKWX Anckos, HDD

HEKOTOPLIE CreuManmcTsl CoYu e Ha 160 I'b, BMAEONPOLECCOPOM

PE8OMILMOHHBIM (puc. 7). Intel 945GC Express. B apyroit

KomnaHuva obbREWNE ero cambiM | mogenn  MSI Wind  NetOn

nerkvm B Mupe {macca — 639, | [Puc. J AP1800 ycTaHoBNEH MUKpPONpO-

rabapume) — 24,5x12x2 ¢Mm). Ero — T - ~ uevcop Atom N270.

TEXHUUECKUE XAPAKTEPUCTUKU: | T AMEPUKEHCKaS  KOMNaHUS

OC — Windows Vista, ogHo- VIEWSONIC nokazana ceoi Bapu-

SIAEPHbIA (TexHonarun 45 Hm) | e - aHT gucrnes-HetTona “"ViewSonic

MUKponpoueccop {(appo Silver- | L a’*i’ﬁ""’?““:ﬁ VPC100" ¢ guaroRanbio akpaHa

thorne) Atom Z520 (1,33 1Tw) | .’E{%‘g\ﬁ‘kwﬁ R 47 cm {18,57), BHEWHE W MO

unu Atom 2530 (1,6 Ty} van . P ‘ogsa\“‘ . © BHYTPEHHEMY COAEPXaHUIO Ma-

Atom Z540 (1,86 I'Tu), onepa- ) s " ) - NO OTAUHAKLLETOCS OT paspato-

TMBHaA Namsite — 2 b, HDD | == e ToK MSI.

60 B W TBEPOOTENbHBIG Ha- | - : o Komnanus LENOVO npeano-

konutens SSD (Solid State || - orm &\\& Xuna cBoe BUAEHWE HACTONBHO-

Drive} 128 B, LCD-amciven © T ' » - ro HetTona “Lenovo H200" ¢

AunaroHanbio aKkpaHa 20 om (8"), |
paspewerucm 1600x768 nke n
CBETOAWOAHON NOAGBETKON,
peb-kamepa Ha 1,3 Mnkc.
TansaHbeKoe vbbeavHeHve ASUS ne-
MOHCTPUPOBANC ELLE OAWH PEBONKILMOH-
He HCTBYK "Asus S1217 {puc. 8,a) ¢

Oxonvaune.
Havano cm. 8 "Pagno”, 2009, N¢ 6

aupoBaHHoro Hetbyka Asus Eee PC
1000HE Ha ocHoBE Ipousteopa Atom
N280 {1,66 ML) 1 gucrnen ¢ AMaroHanbio
26 cm (10,27). Umect HOD na 160 E.
MoxeT paoTark 0kono 9,5 1 aBTOHOMHO.
KHOMKKX KNaBWaryphl yMeHkLLeHbl 0o 92 %
OT OOLUENPUHSITEIX PA3MEPOB.

L Pub. 8

npoueccopom Atom 230, oT-
JenbHEIM OT CUCTEMHOTO Bnoka
MOHUTOPOM G AUAroHaNBI IKpa-
Ha 49 cm {(19,57), HDD Ha 160 unu 320 TH.
CrommocTte — He gopoxe 400 porun. CUIA.

Crneupanusupyiolancs Ha  Gell osoii
ANCKTPOHUKE $paHuysckan gupma ARC-
HOS paapabotana Hepoparoe (He Honee
400 ponn. ClIIA) covetaHue HeTOyKa K
mepma-nneiiepa "Archos 10" (puc. 9) ¢



MuKponpoueccopoMm Atom N270, oucnne-
eM ¢ OuaroHanblo gkpaHa 26 cm (10,27),
paspelweHuem 1024x600 nkc u ¢ HDD na
160 I'G. NoMUMO KOMIMBIOTEPHEIX BO3MOX-
HOCTEW, YCTPOMCTBO 3anporpamMmmMupoBa-
HO Ha QYHKLIMOHMPOBAHWE B HEM TEPMU-
Hana [TV, npuemMHuKa paavoBeLLlaHus,
MY3bIKaJIbHOT O Nnenepa, GoTopenakTopa.
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YCTpOMCTBO OCHALLLEHO  Kapapuaepom
SD/MMC/MS/MS PRO, Tpemsi pa3kbemMamin
USB, noptom VGA, pasbemom RJ-45.
[abaputel — 270x190x28 MM, Macca —
1,3k

MHXeHepbl N0 Hay4YHOW opraHv3aummn
Tpyna Bo FRAUNHOFER-Institut npuwnm k
BbIBOLY, YTO /151 MOBLILUEHNST MPOM3BOAN-
TENbHOCTN TpyOa MHOIMM
creuyannucTam HeobXoammo
r-  YCTAHOBUTb Ha paboyem
mecte Tpu pgucnnes T1K.
Takoe rpynnMpoBaHve Mo-
HUTOPOB PEKOMEH[IYETCS Ha-
YYHBIM COTPpYAHMKaM (braun-
KaMm-TeopeTrKaM, reonioram,
. reorpadam), UHXEHepam-
N pa3paboTynkaM  (arOMHbIX
3NEKTPOCTaHUM, B aBua-
LMK, aBTOMOBUNECTPOEHNN,
KOpabnecrpoeHumn, Ha Xe-
JIE3HbIX [oporax), penakro-
pam raset u XypHarnos, 6po-
KepaM,  OTCNEXUBAIOLLUM
KypCbl akuui n sanior. Lle-
necoobpasHbiit pa3mep ava-
roHam — 48 com (197). Ha
puc. 10 nokasaHo nepen-
BUXXHOE paboyee mecto NK e
— Tpemsi MOHUTOpaMu, paspa-
I 6oTaHHOe cneumanucTamm
INTEL. B TOpUbI MOAronoB-
HVIKa Kpecna BMOHTUPOBAaHbI

) OUHAMUYECKME rONOBKMU.
‘ AneKTpoakycTuKa. Ha
KPYIMOM CTORe, NpOBEEH-
HOM u3pawowumess  CEA
xypHaniom TWICE, 6bino
KOHCTaTUpPOBaHO, 4YTO B
2008 r. Hanbonee akTUBHO
i npuobpeTtanu 3neKTpoaky-
! CTUHECKYIO 1 YCUNUTENEHYIO
i TEXHUKY, COBMELLEHHYIO C
iPod unu iPhone nnetepa-
MU, A KPOME Hee — YCTPOW-
| cTBa BOCMPOU3BEAEHUS C
BEIXOJOM Ha cayHA-6apbl
(sound bar) — BceHanpas-
NEHHbIE 3BYKOBbIE KOJTOHKU
11 (3K), umelolme B coctaee
Puc. 11} 5790 1 Gonee avHammie-
| CKMX ronoBoOK 1 cosfalolume
B KOMHarax o6CTaHOBKY
OKpPYXallLEero 3ByKOBOIo
nons (B co4yeTaHum ¢ cabBy-
¢epom) [2]. Kak n B npo-
J wnom rogy, ObNO MHOMO

Xenawwux rnokasarb Ha
BbIHECEHHOW B OTENb "BeHe-
ums” dactu CES 2009 nop
MacCUBHYIO 1 aKTMBHYIO aKy-
CTuKy. B OCHOBHOM — 3TO
"npousgoauTenu 6e3 ¢ad-
puK” (Tak B CLLUA Ha3biBaloT
KOMNaHMn 1 GuUpMel, opu-
EHTUPOBAHHLIE Ha Cepuii-
HbIW BLIMYCK CBOER NPOyK-
um B Kutae mnu cTpaHax
IOxHOM AMepukun). Hecmot-
PS Ha KpU3uc, LEHLI Ha 3BY-
KOU3NYYaloLLLYIO TEXHUKY "He
& ynanu”. OgHako uU3penui,
OTANYAKLLUXCS KOHLENTY-
aNlbHOW HOBWU3HOW, aBTOp HE
Hawen. HO HEeKOTOpbIE KOH-
CTPYKTUBHBIE peleHns oka-
| 3aIMCb UHTEPECHBIMU.
Puc. 12| | AmepukaHckas dupma
| WISDOM Audio (WA) nebio-

TUpoBasia ¢ aKkyCTUY4EeCKMU CUCTEMamMu
(AC) "L150I in-wall speaker system” Bblco-
TOl 183 cm, npefHazHaqYeHHbBIMU /151 MOH-
Taxa B cTeHbl. Kaxaas AC cocTouT 13 IBYX
Y3KMX aJIIOMUHWEBEIX FLLMKOB LUMPUHOWN NO
20 c™M, OOBEOUHEHHBIX KOHCTPYKTWUBHO!
HU3KOHaCTOTHOrO, cofiepXallero 12 auHa-
MUHECKUX FONOBOK C IMaMETPOM anddy3o-
pa 15 cm, a Takxe cpefiHe- 1 BEICOKOHaCTOoT -
HOro, NPeAcTaensioLero cobow nnaHapHLIv
(U30aMHaMMueckuiA) nsnydarens. Yacrora
pasneneHus nonoc — 275 Iy, B coctase AC
paboTaloT fIBa yCUnuTens MOLLHOCTLIO MO
500 Br, obecneuuvBawlne CyMMapHbI
YPOBEHb 3BYKOBOro aaeneHus 115 ab. Kak
3a8BNAIOT pa3pabotyvkn, AC "BBICOKOTO
pocTa” yepeaHsIloT 3ByKOBBIE OTPaXEHNS B
MOMELLUEHUAX U HENTpanu3yioT cTosumne
BOMHbI. OHY OMHAKOBO XOPOLLUO NOAXOAAT
QNS KOMHAT (MnoLaaeio oT 20 M%) Npociy-

|

||Puc. 13

LWMBaHUA KAaCCUHECKOW W MONyRsipHOW
My3blKM 1 paboTel B COCTaBe [OMalLLHEro
My3blKasibHOro Teatpa (puc. 11). WA ce-
PUMHO BLIMYCKAET U MEHbLUME MO rabapu-
Tam 1 mowHocTn AC L7517,

Amepukanckan dupma ALTEC Lansing
Technologies (ocHoBana B 1936 1) npo-
M3BOAUT COBPEMEHHYIO MO ON3alHy U
MariorabapuUTHYIO aKTUBHYIO IBYXONOCHYIO
AC "Altec FX3022", coctosiuyio 13 apyx
KOJIOHOK € ABYMSA OMHaMUHECKMMUW MonoB-
Kamy B KaXAoW U NpefiHa3HaqyeHHylo Ais
pabotl ¢ NMKu HE. CH 1 BY ronoeka ¢ and-
GY30pOM AIMAMETPOM 4 CM PACTIONOXEHA B
BEpXHEl YacTu kopnyca, HY umanydarens
MembpaHon amametpom 10 cm "ecMoTput” B
CTOpPOHY OcHOBaHusl (puc. 12). YactoTta
pazneneHus nonoc — 200 I'u. Monoca Boc-
npon3Boymblx YactoT — 40...16 000 Iu.
Knaeuilly nogknodeHust AC K anekTpoceTu
1 perynsitop rpoOMKoCTy NOMECTUAM B Mpa-
BYKD KONOHKY. 3ByKOBOE [laBnenme AC
MOXET AocTurark yposHsi 92 ab.

Kopnyca pa3paboTaHHbIX SINOHCKOW
KomnaHwer JVC BblCOKOKaYECTBEHHbIX
ronoeHulx TenedoHo "JVC HP-DX700"
BbITAYMBAIOT U3 LIENILHOIO KYCKa IEpeBa, a
BHYTPU YCTURAIOT HAaTypanbHOW KOXeWn
(pnc. 13). bnarogaps LeNoOCTHOCTU Ma-
Tepuasia akyCTUHECKOW Kamephbl 3BYKOBLIE
M3nyyaTenn BOCMNPOWU3BOAAT Anana3oH
yactoT or 5 no 30 000 i npu 4yBCTBU-
TenbHocTn 101 p5/MBT. HOMuHanbHoE
conpoTmenerne — 64 Om.

Peaaktop — A. Mixarinos,
wancTpaginy NPeaocTasNeHb aBTOpoM
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BbicokokayecTBeHHbIi YM34
Ha NOoJsieBbIX TPaH3ucTopax

B pexume KnaccaA
B. AJIEKCEEB, . BUHOIPALCKUM, r. PocToB-Ha-LoHy

CxeMOTexHu4Yeckue peuieHus, UCMOoNb30BaHHbIEe MPU CO3[aHUU
yCcuUnuTesns Ha rnoJsieBbiX TPaH3UCTOpax C BepTUKaNbHbIM KaHasioM,
Mo3BONINIA aBTOpaM OTKa3aTbCsl OT npuMeHeHus obujeii OOC no
nepemMeHHOMy TOKy. Manas kpuBM3HA NMPOXOA[AHBIX XapaKTepPUCTHUK
BCEX Tpex TPaH3UCTOPHbIX KaCKagOB MCKIIIOYN/Ia BO3HUKHOBEHUE
HeNMHEeWHbIX UCKaXKeHNH BbICOKOro nopsaanKa.

Yeunurens umeer makcumanbHyo molyHocts 15 wnu 27 BT Ha
Harpy3ske COOTBETCTBEHHO 8 u 4 OM npu MSrkOM OrpaHu4eHuun
amnnuryasel. Takoi MowHOCTH B 60NLLUNHCTBE Cy4YaeB [OCTaTOYHO
ANK MPOCAYLUNBAHNA MY3bIKU B XWUJIbIX MOMELEeHUAX C aKyCTUYEeCKM-
MU cucTemMamu cpegHes 4YyBCTBUTEJIbHOCTH.

HaCcTosILLEE BpPEMA HEKOTOpAas 4acTb

4 ayonoodunaos npegnayuutaet YM34 Ha
QNEKTPOBAKYYMHBIX NpUBopax — B OCHOB-
HOM [IBYXKACKaaHble OAHOTAKTHbIE yCUNu-
TeNu, BbINOSHEHHLIE HA TPUOAAX C A0CTa-
TOYHO IMHEWHBIMU NMPOXOAHLIMY XapakTe-
puctukamu. 310 cnocobeTeyeT hopMu-
POBaHWIO TONTBKO HUBLUNX FRPMOHUYECKMX
cocTaBnarLux, B 6onblueii 4acTu BTOpOin
rapMOHUKU.

Ycnnutenn BuiCOKOro Knacca Hepeako
VIMEKOT MPOCTYI0 KOHPUrypaumi ¢ AByMA
WU TPEMS Kackagamu yeuneHus, MHoraa
¢ npyMeHeHneM MecTHoi OOC. Obiuyto
OOC B Takux ycunutensix, Kak npasuo,
HE MCMNOMb3YIOT, MOCKOMbKY €€ NpUMeHe-
HUE B NAMMNOBOM YCUNIUTENE MPUBOAMUT K
CHUXEHUWIO YCTOMHYMBOCTU paboTbl 13-3a
Ga30BLIX CABUTOB B KacKazax yCUIEHUNA 1
BbLIXOAHOM TpaHchopmaTope Ha BLICOKUX
4ACTOTax U pacLUMPEHNIO crnexkTpa rapMmo-
HUK OpY OBLLEM CHUXEHNUN NX YPOBHSA.

CnekTp UCKaXXEHUI BEICOKOKA4YEeCTBEH-
HOrQ yCURUTEens OOSXeH COOTBETCTBO-
BaTb ABYM YCJIOBUAM:

— Ha BbIXOAE AOOJIXHbI OTCYTCTBOBaTb
rapMoHNYECKUE CcOCTaBnsilowmne Bbille
TpeTLEN, YETBEPTON rAapMOHKK, N0 YPOB-
Hio —80...-90 ab;

— pacrnpeneneHne rapMOHUYECKUX
COCTaBfISHOLLNX AOMKHO ObiTb HUCNA[alo-
LUMM NO HacToTe U amnnantyae.

B ogHoTakTHbIX namnosbix YM34Y He
NPUCYTCTBYIOT BbICLUNE FTAPMOHUKN, MpU-
YyeM TpeTbsA rapMoHMKa Mo aMnauTyae
pomkHa OblTb MeHblle, 4em BTOpas.
BTtopas n TpeTbs 00pas3yioT CO3BYYHbIA
WHTepBan ¢ nepsoli U gaxe Npu 3Hauu-
TeNbHbIX aMNNUTYOaX OHW MackupyloTcs,
Haxogsack "B TeHU" nepBoit. [apMOHKKN
Bbille YEeTBEepTOW BHOCAT pPE3KOCTb B
3ByYaHWe paxe Mnpu He3HaunTesNbHbIX
amnanTyaax.

Mpu koHcTpyuposaHuu YM3Y Ha none-
BbIX TPAH3UCTOPax CO CNEKTPOM UCKaxe-
HUIA, aHANOrMYHLIM NAMMOBLIM yCUnUTe-
J19M, yautbiBascs psg GakTopos.

Bknag B pacnpepeneHue amnnutyg
rapMOHUYECKUX COCTaBASIOLMNX, NOSBAsS-
IOLUXCA Ha BbIXOAE YCURMTENsl, BHOCAT
BCe kackanpl, BxoasLume B coctas YM3Y.
Ho ocofoe BHUMaHne Heobxooumo yae-
JIiTb MOCTPOEHUIO BbLIXOOAHOTO Kackaaa,
3a4acTyl0) BHOCHILLEr0 OCHOBHOW BKaf
VCKaXEHWIA B yCUNMBAEMBIA CUrHaN.

NG ol ABYXTAKTHBIN BLIXOAHOMW KacKan
py cUMMEeTpUYHo pabote obounx rney
OCYyLLEeCTBASET KOMMNEHCaLMI0 (KoMNpec-
CU1IO) HETHBIX rapMOHUK. Ha BbiIxoae kacka-
[a NpUCYTCTBYIOT B OCHOBHOM HeYeTHble
rapMoHV4ECKME COCTaBnsaiowme: nepsas,
TpeTbs, NaTas 1 Np. MUHUMN3AaLIMSA YETHBIX
rapMoHUK BneveT 3a coboil TpebosaHve B
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Puc. 1

CO30aHMN MONHOCTLIO CUMMETPUYHbIX
MnJiey B 4aCTW 3NEKTPUHECKUX NapameTpoB
B 3a[aHHOM auana3oHe pabourx 4yacToT, a
TaKxke B YCNOBUAX U3MEHEHUA TeMnepary-
pbl  Okpyxawulient cpegbl. CHUxeHue
noBoYHbIX (NAPa3nNTHbIX) HEYETHLIX FAPMOo-
HUYECKMX COCTaBAAIOWMNX OCYLLEeCTBASET-
ca npu paboTe BbIXOOHOrO Kackaga B
pexume knacca AB, B KOTOpOM OTCyT-
CTBYIOT MCKaxeHUsa Tuna “cTyneHbka”
BTOpoii BUA NCKaXeHWIN CBA3AH C Pexu-
MOM OTCEYKU YCUNMTEeNbHbIX Npubopos
Npy Nepeknio4eHU BbIXOAHbIX TPAH3UCTO-
poB. B pesynsrate BO3HUKAET LUIMPOKOMNO-
NOCHbIM cnekTp, Bnnotb ao 10—20-i rap-
MOHUKN. N36aBUTLCS OT 3TUX LUIMPOKOMNO-
JIOCHBIX UCKaXEHW MOXHO TONbKO OAHUM
nytem — paboToit BLIXOOHOMO Kackaga
YM3U B pexume knacca A.

Kak nokasbiBaer onbiT, OAHOTAKTHbLIN
BbIXOAHOM KacKan Ha NONEBbIX TPaH3UCTO-
pax cnegnyetr CTpOWTb, BKJoYas WX Mo
cxeme C obwmm cTtokom. WMcTokosbil
NOBTOPUTENDb C reHeparopomM Toka B Lienu
MCTOKa NpPakTUHeCKN He gaeT NoBOoYHbIX
rapMoHMYEecKux coctaensaowmx. bosnb-
WO HegocTaToOK BbLIXOOHOTO Kackaaa C
reHepartopoMm (GUKCUPOBAHHOIO TOKa —
Huskuin KNA (MeHee 25 %), 4To B peasnb-
HbIX YCRNOBUSIX YCNOXHSIET 0oay4eHue
moLHocTn 6onee 10 BT.

MNpumeHeHne B BLIXOOHOM Kackage
ynpaensiemMoro reHeparopa Toka 03B0-
nsiet ysennuutb KMNA Basoe. CTpykTypHas
cXema Takoro kackafa npvBedeHa Ha

puc. 1. Ero Henb3s Ha3gaTb B MPSMOM
CMbICNE OBYXTAKTHbIM, Tak Kak nnequn
VMMEIOT pPa3fiyHOE BLIXOAHOE COMNpPOTUB-
NEeHne: BEPXHEE NIe40 — HU3KOE B CpaB-
HEHWUW C HAarpy3kon (MCTOKOBLIA NOBTOPU-
Tenb), HWKHEEe — BbICOKOE. BbixogHoe
CONpOTUBEHKE TaKoro Kackaaa onpeae-
NAETC BHYTPEHHUM COMNPOTUBIIEHUEM
MCTOKOBOIrO MOBTOPUTENS, Tak Kak Ans
HArpy3ku Nfiesn BKIIOYEHbI N0 MepemeH-
HOMY TOKY NapannenbHo.

PaboTa BbIXOQHOIO Kackaaa B pexuvme
knacca A onpepenser 3HayveHue ToKa
MOKOS, MPEBLILIAIOWEN0 aMMANTYQY TOKA B
Harpyake. J[ByxkaHalbHbIl ycunuTenb
CTaHAapTHBIX PA3MEPOB C KOHBEKTUBHBIM
TennootmeHoM cnocobeH paccesTb MOLLL-
HocTe Ao 120...150 BT, npn 6onbluent xe
Heo6X0AUMO MPUMEHSTb CUCTEMY MPUHY-
auTenbHoro oxnaxaeHus. MNoatomy ans
TPaH3UCTOPHOr O yCUnuTens knacca A npm
Harpyske conpotueneHuem 4...8 Om on-
TUMarNbHOE HANPsSHKEHNE NUTAHUSI BYX(10-
napHoro Bl coctasnser +/-15...25 B npwm
TOoke nNokost 2...2,5 A.

BbICOKOKAYeCTBEHHLIN yeuUnutesb Ha
NoMEeBLIX TPAH3UCTOPax C KOPOTKUM Tpak-
TOM Nepegady curHana, rae nNpuMeHeH
BLIXOOHOWM Kackag Ha OCHOBE UCTOKOBOMO
NOBTOPUTENS M YNPaBSEMOr0 reHepaTo-
pa Toka, UMeeT A0CTATO4HO XOpolune
napameTpbl.

TexHuvyeckue xapakTepucTuku

MakcnmanbHas BbIXOLHAas
MOLWHOCTb, BT, Ha akTtue-
HOV Harpy3ke 8Om . ......... 15
MakcumanbHas BbIxoaOHas
MOLLHOCTb, BT, Ha akTtue-
HOW Harpy3ske 4 Om .27
MNonoca pabounx 4acToT (No
ypoBHio —1 ab), Ny .30...50000

Monoca pabounx wacToT (No
..10...110000
..0,6

ypoeHio -3 ab), 'y
HyBCTBUTENLHOCTL, B

H1 (Y
Ansorw| 18
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Puc. 2

KoadbdurupmeHT younenus . . . ..22
BrixogHOE conpoTuBfeHne,
Om ..
HanpsixeHne wym + $oH Ha
BbIXOZE ycunutens, MkB, 8
Nonoce 4acToT
20...200 'y, ..65
0,2... 2kly
2...20 kM
20... 100 kl'y,



MakcumaneHas MOWHOCTL younuTens
NPV Pa3HO Harpyske onpeaeneHa Nopo-
rOM NOSABAEHVA 3aMETHOMO HA CAYX KNUM-
nUHra {OrpaluyeHna} CUrHana yCunurens
Ha TOHANBbHOM CurHane. HanpsaxeHue
LWYMOB W MOMEX B YaCTOTHEIX MNOMOCAX
M3MEPEHO CENEKTUBHBIM BONbTMETPOM
B6-9.

Cxema ycunnuTena

Cxema BHICOKOKAHECTBEHHOMO YCunu-
TENA Ha NOJIEBLIX TRAHAUCTOPAX C BEPTH-
KaibHbiM KaHanoM, pabotalowerc e pe-
XUME KNacca A, NpUBEASHa Ha pyue. 2.

CurHan ¢ perynatopa rpoMkocTi nopa-
€TCA Ha BXO4, yCUnurens MoLHocTy. Ecan
Ha BBIXOAE NPEABAPUTESNBHOTO YCUNUTENS
NOCTORAHHOIQ HanpPKeHWA HeT WA OHO
HeBeNuKo (B NMpegenax OAHOro-aByx ne-
CHATKOB MUMTMBONLT), TO YCUIMTENL BO3-
MOXHO NOOKMoYaTe K Hemy 6e3 pasgenn-
TeNbHOr0 koHaeHcatopa C1. B Takom
pexume ¥YM34Y cnocobeH ycunueate u
VHPPaHUIKOYaCTOTHEIE konebaHua.

3awuTa yeunuTens OT BHEWHWX BHICO-
KOYACTOTHHX HABOAOK NubBo nomex oT
TIOHEPA, NPUEMHUKA W NPOUrPHIBATENA
KOMMNZKT-AUCKOB OCYLURCTBNALTCA BXOL-
Heim ©HY R1C2, vacToTy cpesa KoToporo
npy HEOOXOAVMOCTM MOXHO HECKONLKCO
CHU3UTb,

Mocneayowuii auddepeHunansHbn
KACKaf BLINOAHEH HA NOSEBEIX TRAH3UCTO-
pax C M30NMPOBaHHEIM 3aTBOPOM W BEP-

TUKaNbHBIM p-kaHanom {(VT2, VT4). Onsa
cozpaHug mectHov COC 8 Lensx MCTOKOB
3TUX TPAH3UCTOROB BEEAEHH PEIUCTOPbI
R5 1 R8.

Nesoe nneuo kackaga {(TpaHawvcTop
VT2) HarpyXeHO Ha Lefb, COCTOALLYIO U3
TpaHauctopa VI3 mn pesucropa R6, —
COCTABHOWM wacTho YNpasnAaemMoro rexe-
paTopa Toka (YIT), B Ka4ECTBR KOTOPUrQ
MCNONL3YETCH "TOKOBLIM TpaH3ucTop™ [1]
Ha anemenTax VT3, R6 n VT9, R21, VT10,
R25. Ero exogHoe CONPOTVBIEHNE ONpe-
nenaeTcs peanctopom R6 1 auddepen-
UUanNbHEIM - CONPOTUBNEHWEM  KaHana
TpaHancTopa VT3, He NpeBbWAWnmM
1...2 Om.

Mpasoe nnewo BXOAHOIC Kackana
HarpyxeHo Ha pe3uctop R12, yepea xoTo-
poili NpoTekaetr TOK Tpau3ucTopa VTE
COTNacyoWwero Kackaga ¢ HU3KUM Bx0a-
HBIM CONPOTUBAEHUEM.

Paanuuuve B ycuneHuu cUrHanoB, CHU-
MaeMeuIx ¢ nney BxoAHoro anddepeHum-
aNbHOro Kackana, yKasblBAET HA HECUM-
METPURHOCTE  YCUAWUTENBHOMD TpakTa.
CuHpa3HBIA CUrHaN, BOZHVKLIWNA HA BHIXO-
he andkackapa, npolps 4epes Takoi
TPaKT, NONHOCTB KOMNEHCUPOBAHHBIM HE
Gyaer.

Tok 4epesd TPaH3UCTOpPL BXOAHOQ
AandxhepeHumancHOro kackana 3anaeTcs
WUCTOYHMKOM CTAOMABHOrO TOKa Ha none-
BbIX TpaHaucTopax VT1, VTS, Ona ycTon-
yureoit paboThl TpaHaucTopa VT 1 B8 akTe-
HOM PEXWUME NPUMEHEH HW3KOBONBTHBIN

NGCTOYHWK HaNPRXEHUR, PONb KOTOPOrc
soinonHreT ceetoavon HLZ. Yepes Hero
npoxoauT Tok okono 10 mA, onpenense-
MbIA HOMWHaNOM peanctopa R10.

feHepaTop TOKA, 3a02WWKA PeXum
paboTu Audkackana, AcNXeH 6uITb Mano-
WYMBLLM, TAK KaK ero COBCTBEHHBIR LyM
POXCANT K MOCNEAyIoWEeMY Kackady W
ycunmeaercs. Konaencatop C5 cHuxaer
wym B uenu 3ateopa VT1, ynydwas otHo-
LWEHWE CUrHanN/WyM yCwanutens.

Hanpspkenve 3ameop—ucTok 8 pabo-
yeln Touke ans TpalsucTopoe KM7123A,
paboTalowux B pexume oforaweHna
KaHana, HaxoauTca B npeaenax 3,920,5 B.
3TO HanpaxeHue HeODX0AUMO yYUTH-
BaTb, OCOOEHHO NpWV pal3paboTke HWU3KO-
BOMNBTHEIX aHANOr OBbIX YCTPOWCTE.

Brouerre TpanancTopos VTS u VT1
TOKOBbIM 3epkanom obecneumsaeT Tep-
MOKOMMEHCALUIC TOKA NOKOS BXOAHOrO
Kackafa B LWMPOKOM AManasoHe Temnepa-
TYp. MaaeHue HaNPaXEHUA Ha pesncTope
R4 61K13K0 K HANPAXEHWIC Ba CBETOAWOAE
HL2 {okono 2 B), noaromy 8uiGOpoM pean-
cropa R4 ycranasnueaiot Tok Aandxpeper-
uMansHoOro Kackana. Ans UCKMYeHUs
BO3MOXHOCTU CamoBO30yXAEHUa TpaH-
anctopa VT1 Ha BLICOKOI yacToTe ycTa-
HOBMEH peauctop R7.

Cornacylowui Kackaa BuIONHEH HA
BECUT Ttpar3ucTope KN9486 (VT6),
UCNONLAYEMOM 8 NUHENHOM pexumMe
ycuneHus Hanpaxenus. Heobxoguman
aMnanTyaa HANpsXenus Bo3GyXaeHus
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OKOHEYHOro Kackaja AOoCTUraeTcs npu-
MEHEHVEM A0MNONHUTENBLHONO UCTOYHMKA
nuTaHusl. 310 ynyqwaer “pa3esasky” No
uenu NUTAHUS W yfyHlaeT OTHOLIeHne
curHan/don ycunutens. HanpsxeHue
3TOr0 NCTOYHUKA MUTAHUA OOJSHKHO Npe-
BbllUaTb HanpsiXeHue A58 BbIXOLHOro
kackapa Ha 7...15 B. Tonbko B TakoM crniy-
yae BO3MOXHO MOJSIHOE MCMNosb30BaHue
BbIXOAHOrO TPaH3UCTopa Mo Hanpsxe-
Huto. PopmMmupoBaHue oOTpULATESIbHOM
NOSIYBOSIHbI  32BUCUT OT HanNpsXeHus
HacbiWweHus TpaH3uctopa VT6, a y BCUT
OHO MeHbLIe, YeM y BunonapHoro u
noneBoro TpaH3UCcTopoB. Ha 3ateop
BECUT nogaetcsa HanpsxeHne CMeLLeHns
1,1 B, co3gaBaemoe Ha guopax VD3,
VD4, sbinonHsaowmx ¢pyHkUmMIo cTabucto-
poB. JTa CTPYKTypa Takxe HanoMWHaeT
TOKOBOE 3epKarsno.

Harpyskoii Tpan3auctopa VT6 cnyxar
nBa nocnefoBatesibHO CoeaMHEeHHbIX
pea3uctopa R11 n R32. KoadpduuueHt
YCUIIEHUS YCUNUTESE HEMHOTO 33BUCUT OT
COMNPOTUBAEHUA Harpy3ku U MOXeET B
HebonblWKX Npeaenax KOPPeKTUpoBaTbCH
NOACTPOEYHbIM pPE3UCTOPOM R32.
MoncTponka MOXeT oKa3aTbCst NONE3HON
LUT$ KOPPEKLWW YCUNEHUS B MHOTOKaHasb-
HOW nnn ctepeodoHuyeckolr cucteme. B
KayecTee Harpy3ku apansepHoro kackaaa
BMOJSIHE CO3HATENbHO NMPUMEHEH pe3u-
CTOp, a He YacTO NPUMEHSIEMBI UCTOYHNK
cTabunbHoro Toka. Ero 4actoTHole CBOW-
CTBa 0OKa3aJMCb HEy[AOBETBOPUTENbHbI-
MW, OH BHOCUJT UCKaXEHWS YXE Ha 3BYKO-
Bbix yactoTax — sbiwe 10 kly. MpumMeHuTL
cTabunnaarop HanpskxeHUs s NUTaHus
COrnacylowero  kKackaga oka3anocb
npoue, 4em cobupartb BbICOKOKA4ECTBEH-
HbI UCTOYHUK TOKA.

Crabunusatop HanpsikeHus nuTaHus
cornacylowero kKackaga nosieseH Ans
obecneyveHnsi cTabUIbHOCTM TOKA MOKOS
BbIXOAHbIX TpaH3ucTopoB. Ero Huskoe
BbIXOOQHOE CONpPOTUBAEHWE yAyHLIaeT
paboTy cornacyroluero Kackana 1 B 4actu
BHECEHUSI NCKaXEHUA Ha HU3KKX 4acTo-
Tax. Ctabunusatop DA1 cobpaH Ha MuK-
pocxeme KP142EH12A. Ero BbixOgHOE
HanpsHKeHWe MOXHO NoACTpanBaTb pesu-
ctopom R19. Ons ymeHblleHus nynbca-
uMii Ha Bbixoge cTabunmaaropa npume-
HeH koHgeHcatop C9. Ecnn no kakum-
nubo NpuunHaM BO3HUMKaeT asapuiiHas
cUTyaums 1 HanpsXXeHue Ha BbIXo4e cTa-
ounuzaropa DA1 nagaet, aguop VD2
nepexogut B NpoBOASLLIEE COCTOsHME,
1UTan cornacyloWwmii Kackan oT UCTOHHU-
Ka NUTaHUs  BLIXOOHOrO  Kackaga.
AMNNUTYQa NONMOXUTENLHOW MONYBOJSHbI
MOXET YMEHbLINTLCH, UNCKaXeHUst BO3-
pacTyT, Ho ycunutens ByaneT paboTtocno-
cobeHr. Auoab VD1, VD5 3awmuaioT MyK-
pocxemy oT 06pPaTHOrO HaNPAXEHS.

BrbixogHOM kackag BbINOSHEH HA MOLLL-
Hbix NonReBbix TpaH3ucTopax KN7276,
BKJIIOHYEHHbIX MapaniesbHo ANs CHUXe-
HUS pacceuBaemMoli MOLLHOCTU Ha Kax-
L.0M 13 HUX. MNpaBunibHOE pacnonoxeHne
TpPaH3UCTOPOB Ha TernnooTBOAE MO3BO-
nseT nonyuanutb 6onee 3dpdekTUBHYIO
Tennootgavy. Pesuctopbel R13, R15 u
R22, R23 npenoTepallaloT camoBo30yx-
[AeHue BbIXOAHOro kackaga Ha BY.
Pe3nctopbl B uensax UCTOKA MOLYHbIX
TPaH3UCTOPOB MO3BOMSAIOT NapaMm cTa-
BunbHO paboTaTth B LUIMPOKOM NUHTEPBAse
TemMneparyp.

YnpaBnsieMblii reHepatop Toka B
BbIxOoAHOM kackaze (VT9 u VT10) ¢ Tpan-
3ucTopoM VT3 oOTAMuaetTca BblCOKOM
NIMHEHOCTBIO, NapameTpbl KOTOPOro He
3aBUCHT OT TemnepaTypbl. Ero Tok nokos
coctasnsiet 1,6 A u moxeT ObiTb U3MeHeH
noadopom pesncropa R6.

KoadbdumeHT yecunnenns younurens Ha
HU3KWX 4aCcToTax 3aBUCUT OT KPYTU3HbI Npe-
obpa3zoeaHusa BxoaHoro auddepeHumanb-
HOro Kackaga U CoONpoTUBIEHNSI HarpPy3Ku
cornacytoilero kackaga. Ha BblCokux 4ac-
TOTax Ha4YuHaeT CKa3biBaTbCsi BXOOHaAN
€MKOCTb CTOKOBOIO MOBTOPUTENS.

MakcumarnbHbIA TOK, OTAaBaeMbliA B
Harpyaky, MOXeT aocturatb 3 A, Tak Kak
3TOT yCUAUTENb ONTUMMU3NPOBAH A8
pabotbl Ha Harpyzky 4 Om. Mpu noa-

OCYLLIECTBAAETCA MepJsieHHasa 3apsgka
konaeHcatopos C15, C16 yepes pe3ncro-
pbl R28 n R30 cooTBETCTBEHHO U Hanpsi-
XeHue NUTaHUA yCUNUTenNs HapacTaeT
MepJ/IeHHO, UCKAoHan nepexodHble npo-
ueccol 1 wenukn 8 AC. Ons 3awutel AC
[OCTAaTO4HO MIABKOr0 NpeaoxpaHuTenst
FU3, Tak kak moiuHyto HY ronosky AC
TPYAHO BbIBECTU N3 CTPOS KPAaTKOBPEMEH-
HbIM (OCTOSIHHBIM Hanpsi)XeHneMm (BCero
+/-16 B).

OkcugHble koHpeHcaTopbl K50-68,
YCTaHOBfIEHHbIe B uensx nutaHua (C12,
C13), wyHTUpOBaHbI KOHAEHCcATopamu
C3,C4ncCia.

B ycunutene v ogHoOM M3 BbinpsaMuUTe-
Neil NpUMeHeHbl KpeMH1eBble ANdOY3NOH-
Hble BbicTpogeincTayowme amoab KA258A.

Tabnuua 1
Peuxs BT | U, |YpoBeHb rapMoHuvecknx COCTaBASIOWNX NIEBOTO | fgllaﬂailﬁ__
(R,=40m) B A2 A3 Ad A5 | A6 A7
1 2,0 —46 -58 — — — —
2 2,83 —44 -54 — — | = —
5 4,47 —38 —44 — — | = —
10 6,32 -34 -37 -77 T
20 8.94 -29 -29 —58 67 | -70 —79
Ta6nuua 2
Peun, BT Ueux, | YPOBEHE FrapMOHMYECKUX COCTABAAIOWUX NPaBoro kaHana, aob
(R,=40m)| B A2 A3 A4 A5 A6 A7
1 [ 20 —48 -58 — — — —
2 2,83 —45 -53 — — — —
5 4,47 —40 —44 - - | = -
10 632 | -34 -35 73 | = | = —
20 894 | 30 -29 58 | 67 | -1 78 |

KJIOYEHUN Harpy3ku MeHee 4 Om npwu
MaKCUMaSbHbIX amMOanTyaax curHana no-
ABMAETCH OrpaHu4eHe B OTpULATESNIbHOM
nonysonHe curHana. lMogknioyeHwe co-
nNpoTuBAEHUs Harpy3ku meHee 4 Om Be-
LET K CHUXEHUIO BbIXOLHOW MOLLHOCTU
BBUAY BXOXOEHUS YCUIUTENS B PEXUM
orpaHuYeHus.

BbixooHOW kackag € reHepatopom
TOKa NOYTU HE BHOCUT UCKaXEHWIA B yCU-
nneaemeblii curHan. Cornacytowmii Kackan
B OCHOBHOM BHOCUT BTOPYIO rAPMOHUKY. B
bopMUPOBAHUN €0 UCKAXEHUN MPUHKU-
MatoT y4acTne HENMMHENHOCTb TPAaH3UCTOo-
pa VI6 1 HenuHelHoe ConpoTuBiieHne
UCTOYHMKA HanpskeHus cMeweHusa. [ns
YMEHbLUEHUs 3TUX UCKaXeHu cneapyeTt
Bbibupare anoapt VD3 u VD4 ¢ manbim
LOWHAMUYECKUM conpoTusneHvem. Mpu
3ameHe auogos Ha K521, KO522 nones-
HO 3aWyHTMPOBAaTb X OKCUOHbLIM KOHAEH-
caTopoM Ans YMeHbLUEHUS CONpoTUBne-
HUA 3TOM Lenu. HekoTopas 4acTb rapmo-
HUYECKUX UCKaxeHuit obpa3yeTcs U B
onbdepeHumanbHoM kackage.

AMMNANTYAbI FAPMOHUYECKWX COCTaBNs-
HOWMX 151 NPABOro U IEBOro KaHAJI0B Onu-
cbiBaemMoro YM34 npusepneHsl B Tabn. 1 1
2. UamepeHus NpoBeaeHbl aHanm3aTopom
cnektpa CK4-56 c¢ ucnosib3oBaHUEM
reHeparopa N'3-118.

Ycunutenb, paboTalowuii B pexunme
knacca A, onee 4yyBCTBUTENEH K Nyfibca-
umMsM ouTalowero HanpsxeHus. [ns wmx
noAaBfeHus  MNPUMEHEHbl  aKTUBHble
GUNBTPDI, BbINOMHEHHbIE HA TPAH3NCTopPax
VT11 n VT12. MNpu BKNKOHEHUU MUTaHUS

Tok, noTpebnsemMblii Cornacylowmm
Kackagom, Hesenuvk (25 MA), No3Tomy
ONsi CHUXEHUA HanpsikeHust nynbcauuit
Ha koHgeHcatope C11 npyMmeHeH pe3uc-
Top R26.

B ©noke nuTaHua Takxe NpuMeHeH
BbiNpaMUTEnbHblld MocT VD10—VD13 Ha
nnogax LWotku. NageHne HanpsXxeHus Ha
3TUX AMOAaX MEHbLUE, YeM Y CriaBHbIX U
AN OY3NOHHBIX ANOLOB, HO U Y HUX TEM-
nepartypa kopryca B npouecce paboTtbl
nosbilwaeTcs Ha 40...45 °C.

MocTosHHbIA  TOK, noTpebnaemslit
ycunutenem, coctaensiet 1,6 A, noatomy
K KOHgeHcaTtopam ¢punstpos C18 u C20
npeabaBAOTCA NOBbILWEHHbIE TpeboBa-
HUS Kk cnocobHocTu paboTbl Npu 6onb-
LLIOM YpOBHE HanpsbkeHus nynbcaumin. C
koHgeHcaTtopamn C18, C20 tuna K50-
68-40 B-4700 mk® npu OTCYTCTBUMU
BHEWHUX kKoHaeHcaTopos C21, C22,
YCTAHOBMAEHHbLIX BHE MaThl, pa3max
HanpsXxeHus nynbcauuit gocturaet 1 B.
Mpy NOOKMOYEeHUU BHELWHUX KOHAEHCA-
TopoB emkocTbio 15000 MkD kaxabiv
amonuTyaa NynbCauui  3HAYUTEsIbHO
YMEHbLUIAETCS, HTO NPUBOAUT K PE3KOMY
YBEIMYEHUIO HaZIeXXHOCTU UX paboTol.

NUTEPATYPA

1. AnekceeB B. Crpyktypbl TOKOBOro
3epkana Ha nMoJeBblX TpaH3ucTopax. —
Panwo, 2009, Ne 6, c. 9—13.

(OxoHnuanme cnegyer)

Penaxrop — A. Cokonos, rpaguka — 0. Avapees



OO0 M3roTOBNEHUU BbIXOAHbIX
TpaHchopmaTopoB
ang namnoBbix YM34

E. KAPIOB, r. Ogecca, YxkpanHa

B crarbe aBTOp nonynapHo o6bsicCHAET 0COGEeHHOCTH BbIXOA[HbLIX
TpaHcgopmaTopoB AN OQHOTaKTHoro snamnosoro YM3Y4Y u paer
pexkomeHAauun rno onruMu3aLmny KOHCTpykyumn. TexHonorus, npu-
emnemMas AJis CaMOCTOSTe/IbHOro U3roToBneumsi, obecneynT kaye-
CTBO, [4OCTaToYyHoe A4/ MoJy4YeHus LMPOKO#H nonocsl paboumx
4acToT v IKCNNYaTaLlnoOHHON HAAEXHOCTHU.

abniopaeTcs MHTepecHan TeHOAEHUWS:

Yem ganblle Mbl OTXOAMM OT “namno-
BOI" 3noxu, Tem Gonbiue MUPOoB 1 TyMmaHa
CO3[aeTCst BOKPYI BBIXOAHOTO TpaHChOop-
Maropa fiamnosoro yeunurtens. NMpuyiem He
TONbKO B BOMNPOCAx pacyeTa, Ho M ero Uaro-
ToBneHws. Npon3soanTeneit NOHATb MOX-
HO, pacxeanuBaHVe CBOEN Npogykumn —
3aKOH peknambl, HO U BO MHOXECTBE CTa-
Tel He3aBUCKMBbIX aBTOPOB MPOLECC
HaMOTKN TpaHCPopMaTopa CMaxmeBaeT Ha
onucaHve TaliHoro obpsaa.

Dasaitte pasbepemcsi, HACKOMBKO 3TO
CNIOXHO 1 KaK MHOIO BPEMEHU Ha 3TO Tpe-
6yetcs. Pa3rosop NOMAET O BbIXOAHbLIX
TpaHcdopmaTopax A OAHOTAKTHBLIX Kac-
Kanos., a Takxke O Apyrux TpaHcdopmaro-
pax, rae He TpeByloTCA BLICOKAA CUMMET-
pust NONyOBMOTOK U BLINONTHEHWE XECTKUX
TPeboBaHNIA MO YCNOBUSIM 3KCMyaTaLmK.
MNpeanonaraetcs, 4TO y Bac €cTb O0CTa-
TOYHOIO CEYEHVSi MarHUTONpPOBO4, HaMo-
TOYHbIE NPOBOAA U XOTH Obl MPUMNUTUBHOE
npucrnocobneHne s HaMOTKU KaTyLUek,
CHabXeHHOe CHETYMKOM BUTKOB. MmeeTcs
B BUAy MoBas KOHCTPYKLUA — OT 3eKT-
PUHECKO WM pyHHOW Apenu, 3axaroil B
TUCKax, A0 COrHyTOM pe3bb0oBOM WMWK,
YKPEMNJIeHHOM B ABYX [EePEBAHHbIX OpycKax.

MN3roTtoBneHve Karylwkm — Aeno Kpo-
noTIMBOE, HO HE CROXHoe. YepTex aeTa-
new kapkaca cOOpHON KaTyLLKX U3 reTUHaK-
ca UM TeKCTONUTA C 3ailesikaMy nokasaH
Ha pucyHke. Ha yeptexe B nosvumm 1 —
Leuky; 2, 3 — nnactuHel. Pasmepsl h, b, y,
Y, M TOMWMH2  AeTaneil kapkaca CBR3aHb!
C pa3mepamMu 1 HOPMOI MarHUTONPOBO-
na. Jlydwurm matepranom Ansi ero usro-
TOBNEHUS MOXHO CHUTaTb CTEKNIOTEKCTO-
T (6e3 dosnbrn) TonwmHon 1,5...2 mm.

Mpy n3rotoBneHun pervaneii ocras-
NANTE NPUMNYCK HA OKOHYATEebHYO AOBOA-
Ky npu cbopke. Ecnu nonbiTaTteCs cpasy
BBINUIWTL AeTasnb No pa3mepy, TO BEnuKa
BEPOATHOCTb, YTO HNYETO 3aLLeNKNBaTLCS
He ©OyneT, a kaTywka passammtcs. Y
cobpaHHOM KaTylku ONUIMTe OCTpbLIe
yrnsl Hagdunem v obepHUTE OAHUM-
ABYyMsi  crnosmu Bymarv  TONLWMHOMK
0,1...0,15 MM. Ha n3roTtosneHre KaTyLku
notpebyeTcs ABa-Tpu Yaca.

TexHonoruo n3rotosneHus TpaHcdop-
Matopa rasieTHOM KOHCTPYKUUKM 3aTparu-
BaTb BOOOLE He Byaem, NoOCKonbky Npu
OTHOCUTESIbBHO ManoM YUCHe raneTt oHa
NPOUrpbLIBAET KSIACCUHYECKON KOHCTPYK-
UMK C HErnyboKM CEeKUMOHUPOBAHNEM U
no ko3pOUUWEHTY 3anonHeHus, U no
VMHAYKTUBHOCTU PACCEsHUS.

Hanee HauunaeTcs Bosnee MHTepecHoe
— HamoTka. bonbuvHcTBO nobutenei

MCMONb3yIOT PALOBYIO HAMOTKY, T. €. Mpo-
BOZ, MOTAIOT BUTOK K BUTKY, W 4EPE3 KaX-
[Ablit Col yknaapBaloT Npoknaaky. Hamo-
Tarb Takm obpa3om 6e3 cTaHka ¢ yknan-
ykom 3000—4000 BUTKOB TOHKUM NPOBO-
AOM — TuUTaHuyeckuin Tpyn. BosHukaer
BOMPOC: @ MO4YEMy HE HAMOTAaTb BHaBan?
Ecnun ot6pocuTh GnaropogHoe BO3My-
LeHne WCTUHHBIX ayamnodunoB u obpa-
TUTLCA K NEPBOMCTOYHUKAaM [1, 2], TO BbI-
SICHUTCS, 4TO C KO3DDUUVEHTOM 3anOsHe-
HUs s ToHkoro npoeoga (0,15—0,4 mm)
He Tak nnoxo: I LUblkuH npneoaut 3Haue-
Hua 0,7...0,75, y mMeHs nony4anocb
0,5...0,58, 4TO oNst €ANHUNYHBIX 3K3EMMJIs-
poB TpaHchOpMaTOpa C CeKUNOHNPOBaH-
HbiM 0OMOTKaMK BNOSIHE A0NYCTUMO.
MHAYKTMBHOCTD paccesHus npakTuye-
CKW He 3aBUCUT OT cnocoba 1 NAOTHOCTU
HamoTkn. CobCcTBEHHAA EMKOCTb OBMOTKU

HU TexHonoruit. Noatomy Byaem ncxoauTe
13 OBYX KPUTEPUEB: NEpBOe — peasibHbLIe
YCIIOBMS 3KCMNyaTauum, BTOpoe — Henpu-
emieMoe B NMPOU3BOACTBE BMNOMHE NOAX0-
JAUT NPY CAMOCTOSITESNIbHOM U3rOTOBNEHNI
eANHUYHBIX 0Opa3LOB.

Tak Kakoe Xe HanpsixXeHUe MOXET OblTb
Ha NepBu4HO 0BMOTKE TpaHchopmaTopa?
Jonyctum, BbixogHas MoLHoCTL P ycunu-
Tens — 5 BT (310 HEMano A.is OAHOTaKTHO-
ro Kackaga Ha pacrnpOCTPaHEHHbIX Nam-
nax), NprvBefieHHOE K NepPBUYHON 0OMOTKE
conpoTueneHre Harpy3ku R — 2 kOm,
HanpsixeHne nutanna U, — 300 B u KN4
TpaHchopmatopa 1, — 0,85. Yrobul nosny-
YUTb TAKylD MOLUHOCTb, AelcTeylouee
HanpsXeHve Ha NepBUYHON 0OMOTKEe
JLLOSMXHO OblTb PaBHO:

Unms = VPR /n = 117 B.

CoOTBeTCTBEHHO ero amnutyga Oy-
net pasra: U= V2 U, = 166 B.

C y4eTOM HanpshkeHUsi MUTaHUS Mak-
CUMasibHOE HanpsixeHne Ha nepBUYHO
0BMOTKE OTHOCUTENBHO KOpryca ycuim-
Tens 6yneTt paBHO:

U, =U+U, =466 B.

310 1 onpepenseT TPebOBaAHUA K MEX-
0OMOTOYHOM M3oNAUMK (Kak npaswuno,
OfVH KOHEL, BTOPUYHOI OOMOTKM 3a3em-
neH) U U30NAUMOHHBIM CBOMCTBAM KapKa-
ca. KabenbHoit 6ymaru TonwmHoii 0,12 mm
[OCTaTO4HO ABa CNOs, MOXHO UCMNONb30-
BaTb KOHAeHcaTopHylo Oymary B 4—5
cnoes. nMbo KOMBMHAUWIO U3 CIIOs CaHTex-
HU4ECKOMN PTOPONNACTOBON NIEHTLI 1 CNOS
nucueir Bymaru. CTeknoTeKCToNMUTOBbLIN
KapKac C n1xBoi obecnewrsaeT HeobXo-
AUMYIO 3NEKTPUHECKYIO MPOYHOCTb.

(Npy HamoTke BHaBasn) Nosy4aeTcs Ha
5...10 % meHble. OcHoBHOIM Npobnemon
NPeacTaBnAeTCs MOHUXEHHas 3NeKTpu-
yeckast NPOYHOCTb.

KcraTtu, BbiICOKME 3HaYeHusi KO3pPu-
LUMEeHTa 3anosiHeHUs NO3BONAT caenaTb
TpaHchOpPMaTOp MEHbLLE UM B TEX Xe
rabaputax nosysuTb G0bLLYI0 UHAYKTUB-
HOCTb HaMarHU4YMBaHUA. 3TO BaxHO, Tak
KaK [J15 BbICOKOKAYECTBEHHBLIX YCTPONCTB
crnefyet CTPEMUTLCS peann3oBaTh TPaHC-
bopmMaTop ¢ MUHUMATBHLIMU FrabapuTamm
NpY 3a80aHHOM WHAYKTUBHOCTU NMEPBUHHON
06MOTKN. HYem MeHbLLE pa3Mepbl MarHuTo-
npoBoAa TpaHchopMaTopa, TeM yyLlie —
MEHbLUE WHAYKTUBHOCTb PACCERHUS Mpu
331aHHOM CEKLMOHVPOBAHWM.

BepHemcs k obecneyeHuio anekTpuye-
CKOW Npo4HOCTU. B KHMrax Bce HanucaHo
npaBunbHO, HO 6OMbLUMHCTBO peKoMeHaa-
UMIA OTHOCUTCH K CEPUAHOMY NMPOV3BOA-
CTBY TpPaHC(HOPMATOPOB 1 COOTBETCTBUIO
WX onpegesnieHHbIM cTtaHgapTtam. Boinon-
HUTb TpaHchOpPMaTop B COOTBETCTBUN C
HUMU B JOMALLIHUX YCIIOBUSIX HEPEeasibHO:
HET HU COOTBETCTBYIOLUMX MATEPUASOB,
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BbicOKOKaueCcTBEHHbIE BbIXOAHbIE
TpaHcgpopMaTopbl BCEraa BbiMONMHAOT

CEKUMOHMPOBaHHBIMY, UHAYe He yaaeTcs
NoSly4UTb NMPUEMIIEMbIE 3HAYEHNS UHAYK-
TMBHOCTU paccesHus. B npocreliwem
cnyyae nepsBUYHy0 0BMOTKY AEnsT Ha ABe
H4acTU, HO NyuLle — Ha TpW, Mexay KOTo-
pbIMK pacnonaraloT BTOPUYHYIO OOMOTKY.
BoamoxHo u 6onee rmybokoe cekuoHUu-
pOBaHKe, HO NPU 3TOM 3HaYUTENBHO CHU-
xaeTcs KO3POUUUEHT 3anosHeHUs OKHa
MarHUTONPOBOAA M BO3PAaCTaeT eMKOCTb
mexJay obmoTtkamu. M3-3a ycnoxHeHus
HaMOTKU nybokoe CeKUMOHUpOoBaHWe
MCMOsb3yeTCs AOBOSIbHO PEOKO.
OCTaHOBUMCSt HA TPEX CEKUMsX nep-
BUYHON 0OMOTKU. MUHUMYM MHLAYKTUBHO-
CTW paccesHUs AoCTUraeTcs nNpu Hepas-
HOMEPHOM pasfesieHU YUCa BUTKOB — B
KpalHUX CEeKUMsaX UX YUCAO B ABa pasa
MeHbLUE, YeM B CpegHel. Ecnn npeHeb-
peyb aKkTUBHLIM CONPOTUBAEHNEM OBMOT-
KW, TO B OTCYTCTBME CUrHasna BCE BUTKU
nepBUYHOI OOMOTKU 3KBUNOTEHUMNANLHI;
nNpyY MakCUMasbHOW MOLLHOCTY Hanpsxe-
HVWE Ha 4acTax 0bmoTku OymeT nponop-
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PALLMO Ne 7, 2009

UMOHaNbHO WX UHAOyKTMBHOCTU. Cnepgo-
BaTesIbHO, MakCUMasibHoe NepeMeHHoe
HanNpsXeH1e BO3HWKAET Ha CpefiHEN Cek-
UM 06MOTKU; ero amnnnTyaa pasHa 83 B.
MpobusHoe HanpsxeHne usonsuuun o06-
MOTOYHOIO MpoBOAa AvameTpom Bonee
0,15 mm (N3TB, M3B, NBTJ1 u gp.) — He
meHee 600 B, a 1ucno mukpogedekTos
oonycTUMO He Bonee 5—7 Ha 15 M. Ona
nposoga anametpom 6onee 0,35 MM MUK-
ponedexkTs BooOLWE HeponycTumbl. [lo-
3aTOMy 0OMOTKY MOXHO MOTaTb BHasas
Boobuwe 6e3 BCaAKMX MPOKNaAoK; Bepo-
ATHOCTb MOSIBAIEHNS KOPOTKO3aMKHYTbIX
BUTKOB O4YEHb Mana.

[ns nyqwen yknagky BUTKOB U NOBbl-
WeHUs HagexHocTu TpaHcdopmaTopa
uenecoobpasHo yepe3 kaxgpie 300—500
BUTKOB OOMOTKMW yKnappiBaTb MpPOKIaaKy
13 KOHOEHCATOPHOW Bymaru TONWUHOMN
0,022 mm B Ba cnos (Takyto BymMaKHyio
NIEHTY MOXHO A00bITL 13 CTapbix Bymax-
HbIX KOHAEHCATOPOB — Hanpumep, rpymn-
nbl KBIM). MNoatoMy ocHoBHan 3aga4a npm
HamMoTke TpaHchopmaTopa — UCKIKYNTb
3anafaHue BUTKOB.

MexobmoTouHas usonsuus goctura-
eTCH CTaHAapTHBIM CNOCOOOM — NpokNan-
Ky AenaoT wupe kapkaca Ha 4—5 MM 1 no
ee KpasM Hape3aloT HACeuKy. ITO MOXHO
coenatb ObICTPO, CBEPHYB MPOKIaaKy B
TPYOKy: €e KpaWt Mo KOHTYpPY MpOKyCbiBatoT
OCTpbIMU Kycaukamu. Tak Kak B 3TOM Cily-
yae ucnonb3yeTcs Bonee ToNCTasn U XecT-
Kas N30naLUS (Kak U3 yCroBUiA 3nekTpuye-
CKOW NPOYHOCTY, TaK N 18 BO3MOXHOCTU
HopManbHOW yKNapKuy cneaytowen obmMoT-
KW), 3anagaHve BUTKOB UCKIIIOYEHO, ecrnm
Bbl [OCTATOYHO BHUMATENbHbL. XXena-
TeNbHO WCKIOYUTE 3arnajaHue BUTKOB U
0pW yKnagke mMexcrioesoit nsonauvu. Tyt
BO3HMKAIOT CJIOKHOCTU. Tak Kak rnosepx-
HOCTb ODMOTKM KMMEeT HEepOBHOCTU, TO
[axe Mpu HanU4YUKM HaCe4YKU Ha Kpasix Npo-
KNaaky UCKIIOYUTL 3anafaHus BUTKOB He
yoaetcs — nposof ee crarvsaet. Pe-
LIaeTcs 3TOT BOMPOC CrneayloimmMm obpa-
30M. Ha kpas Npoknaaky HaknaablBaeTcs
BanHfax 13 y3Koi NonoCKN TOHKOW NINMKON
Bymaru (MoOXHO NCNONb30BaTb "MansipHyo
NEeHTY") C HACEYKOW MO KPato, OHA yAEPXu-
BaeT MNpoOKNadKy OT cnon3aHus (unm
3aKpblBaeT BUTKW, C KOTOPbIX MpOKnaaka
yXe crnonana).

NTak, nopaaook HamoTky TpaHcdopma-
TOpa Cnefylolmini — CekuMrM nepBu4HON
0BMOTKU HaMATLIBAIOT BHABaN C MEXCIloe-
BbIMU NpoKNaakamn yepel kaxavle 300—
500 BYTKOB, CEKLMN BTOPUYHOM OBMOTKU —
BUTOK K BUTKY ©€3 npoknanok (npu awa-
meTpe npoeoga 6onee 0,6 MM 3TOT Npo-
LECC CMIOXHOCTU He Bbi3biBaeT). Hanomu-
Halo ewe pas, 4To MexobMoTouHas n3ons-
LM O0MKHa ObITb AOCTATONHO XECTKOW —
BUTKM BTOPUYHOW 0OOMOTKM  OOMXHbI
noxuTbcs poBHO. lMpu HamMoTke cexkuuii
nepeuyHO O0BMOTKM cnepyeT obecneuu-
BaTb AOCTATOMHOE HATSHXKEHME NMpoBoga U
crapartbCst, 4T0ObI MOBEPXHOCTL 0OMOTKU
Oblna kak MOXHO poBHee. Kctatuw, npu
HaAMOTKe XefnaTefibHO He KacaTbCs NpoBo-
DA pyKamu, a yaepXusaTb ero KyCOYKOM
TOHKOrO deTpa uim MArKOA 3amiuu.
HamoTka Benetcs oT Kpas [10 Kpas KaTyLu-
KW. BbiBogb 0OMOTOK BHINOMHAIOTCS HEMNO-
CpeacTBeHHO OOMOTOYHBIM MPOBOACOM C
HaaeTol Ha Hero ¢pToponnacToBoin Tpyo-
KO (TOHKas TpybKa MpPEeKpacHO TAHETCS;
pacTarneas MUUIMMETPOBYIO TPYOOuKy,

MOXHO MOSy4UTb TPYOKY MEHbluero aua-
MeTpa). ECnm npoBos, CAMLLKOM TOHKUKA, TO
[N5i NOBLILUEHUST MEXAaHUYECKOWA MPOYHO-
CTU BbIBOAA NPOBOA CK/aablBaloT B Tpu-
YeTblpe pas3a WM NNOTHO CBMBAIOT. ITa
KOCMYKA UCMNOSb3YeTCs Kak BblBOL, 0OMOT-
KU1, eCTEeCTBEHHO, €€ Ha4ano A0/HKHO ObiTb
M30/IMPOBAHO U HAOEXHO 3akpensieHo Ha
obmoTke. BbiBOabl U3 LIBETHLIX NPOBOAOS,
KOHEYHO, KpacuBee, HO Takol BapuaHT
npakTnyHee. KoHeuHas usonsuusi 0BMOToK
BbINOSIHAETCS U3 [BYX CJoeB kabenbHoMm
Bymaru (MOXHO 1 ucyein).

KoadhduumeHT 3anonHeHus okHa mar-
HUTONPOBOAA NPY ABYX CEKLMAX MepBuy-
HOW OOMOTKM HaxoamuTcs okono 0,45, npu
Tpex Cekuusx MepBUYHON OBMOTKM —
okono 0,4. 310 ycpeoHeHHble AaHHbIE MO
pesynbrataM HaMOTKU HECKOJIbKMX AECHT-
KOB TPaHCHOPMATOPOB Pa3HON MOLHOCTHU.

YnpasutbCs ¢ Takoi paboTon, B 3aBuU-
CUMOCTHM OT UMEIOLLIETrOCA OMNbiTa, BrOSMHE
MOXHO 32 napy Be4epoB.

Ons 4ero nNponUTLIBAIOT KaTyLKy
TpaHcopmaTtopa? OcHoBHas uUenb —
NOBLILLUEHUE 3SIEKTPUHECKOW MPOYHOCTU
0py HeBNaroNpuUsTHLIX BHELWHUX YCio-
BUSIX, TAKXE NPOMNMTKa YyIyyllaeT OTBOA
Tenna 13 BHYTPEHHUX CNIOEB KaTyLKU U
NOBBILLAET €€ MEXaHUYECKYI0 NPOYHOCTb.
KoHeuHo, ecTb 1M obparHas CTopoHa
Meganu, nodas nNponuTtka ysenuuvsaeT
cobCTBEHHYIO EMKOCTb TpaHchopmMaTopa.

B 99,9 % cnyyaes nobuTenbCKUA yeunm-
Tesb CTOMT Ha MOYETHOM MECTE B KOMHaTe
npU NPaKTUHECKM HOPMAJIbHBIX YCIOBUSIX.
Tennoeas Harpy3ka Ha BbIXOLHOW TpaHC-
dopMaTop  BbICOKOKAYECTBEHHOIO  yCU-
nurens Toxe He Benvka. Bo-nepebix, npo-
eKTUpYloTCA Takue TpaHchopMaTopbl No
HECKOSIbKO UHbIM KPUTEPUSIM, HEM CETEBbLIE,
BO-BTOPbIX, MPY MPOCYLUMBAHUN MY3bIKU,
[aXe ecnv yCUnuTesib UMeeT 3HaWUTESbHYIO
BbIXOAHYIO MOLLHOCTb, CPEAHSS MOLLHOCTb
Ha BbLIXOAE COCTAaBMSAET BCEr0 HECKOSIbKO
BaTT. [03TOMY 51 HE COBETYIO UCMOMNL30BaTL
KaKyto-nbo NponuTKy 1 TeEM CaMblM YXy-
waTb, AaXe HEe3HaAYUTENbHO, 3neKTpuye-
ckue napameTpbl TpaHchopmaTtopa. Ko-
HEYHO, EC/IN Bbl HAMEPEHBI CAyLLATb My3bl-
KY B YCNTOBUSIX TPOMWHECKOrO KNvmara, na-
HUpYyEeTe YCTaHOBUTL YCUUTESTb B aBTOMO-
6une wnm NpegnoxXnTbL ero pok-rpynne,
TOrAa Haao 3a4ymMaTbCst Had, NPOMUTOHHBIM
COCTaBOM 1 COCOOOM NPONUTKU.

JApyroe neno — MarH1ToNpoBog, TpaHc-
dopmaTopa. B mobutenbckol npakTuke
YaCTO UCMONL3YIOT BUTHIE MAarHUTOMpPOBOAb!
OT CepuiiHbLIX TPaHCGOPMATOPOB, KOTOPLIE
npu pa3bopke UMEIOT TeHAEHUMIO paccau-
BaTbCsi. 3TO HE OMAaCHO, HO OTCNOUBLUMECSH
nnacTmHky ByayT co3pasarb Npu3syky. Mo
BO3MOXHOCTU, UX CreayeT NOAKNEUTb, HO
3TO Masno 4To AacT. IPDEKTUBHLIA crnocob
YTUXOMUPUTL TpaHCHOopMaTop (KNenTb BCE
paBHO HaZo) — nepen OKOHYaTesbHOWN
cOOPKOIN OKYHYTb MOLAKOBBI MarHUTOMNPO-
BOAA B MacnfHbiii nak. LUWMxToBaHHLIN
MarHUTONPOBOL TOXe LenecoobpasHo
NPOKPacuTb NIaKOM.

Mpu okoHuaTensHol cbopke TpaHchHOop-
MaTopa TakMM e JIaKOM MPOMa3biBatoT U
GOPMIUPYIOLLYIO HEMArHUTHBIR 3a30p NpPo-
knapky (ons LT n MJ1 ux cooTBETCTBERKHO
TPY 1 OBe), TOMLUWHA KOTOPOW 3adaHa npu
pacueTe. Ee MOXHO U3rotToBUTb U3 TOHKOrO
AINCTA INEeKTPOKapPTOHA, TEKCTONUTA, reTn-
HaKCa U MHOMO XECTKOro TEPMOCTONKOro
marepmana. OveHb BaxHo obecneyunTb

dukcaumio 3a3opa B MarHMTONpoBOAE
HaAEXHOM CTAXKOW: CTabunbHOCTb 3a30pa
cnNocobcTBYET MUHUMUN3ALMN HENTMHENHbIX
UCKaXXeHUn camoro TpaHchopmatopa Ha
HU3KWX 4acTOTax.

N3roToBNeHHbIA Takum 0Bpa3om TpaHc-
dopmatop Oyoet uUMeTb 3NeKTpUYeckue
NapaMeTphbl HE XyXe, 2 BO3MOXHO, U fy4ile,
YEM U3roTOBJSIEHHLIN B 3aBOLACKOM uexe. B
ycroBusix, 6nm3kmux K HOpMarsibHbIM, Takue
TpaHcdopmMaTopbl paboTaloT 6e30TKasHo.

WNTaK, CnoOXHOCTb CaMoOCTOSATENBHOrO
M3rOTOBSIEHS BLIXOAHOIO TpaHcdopMarTopa
cusbHO npeyeenuyeHa. OCHOBHLIE XJTOMNOTLI
CBA3aHbl C MOWCKOM MarHUToNpoBOAa,
HaMOTOYHbIX MPOBOAOB W COMYTCTBYHOLLMX
matepuvasnos, a He C HaMOTKOW. 3anorom
XOPOLUMX pPe3y/bTatoB ABMSETCH 0ObluHas
aKKypaTHOCTb M BHUMATESbHOCTL. [axe He
VMesi OrbiTa, BNOSHE peanbHo 3a Hegesto
N3roTOBUTHL KOMMEKT BbIXOAHLIX TPAHCHOP-
MaTopoB s cTepeoycunutens. KoHeuvHo,
HE BCE MOXET MONy4ynTbCst Cpaly, HO Mo
JIeXaynii KaMeHb BO4a HE TeYeT, NO3ITOMY
cmerno Beputech 3a paboty n cobupaiite
CBOW Ny4LIMiA TAaMNOBLIN yCUnuUTesb.

3ameuy, 4To Tenepb NOSBUIOCH MHOMO
COBpPEeMEHHbIX M30NAUMOHHBIX Martepua-
JI0B, TaK 4TO NPUMEHSATL DyMary COBGEM He
obszaTencHo. Ucnonb3oBanue nonmaTu-
neHTepedTanaTtHon, NaBcaHOBOW MNEHKW,
apMupoBaHHOro gproponnacrta, CTekoTka-
HU NPUBETCTBYETCH; I’lpI/IMeHﬂﬁTe, 4yTO
nerye nocrarb.

Y MOLUHLIX YCUnmtenei BO3MOXHO MNo-
ABIEHUE 3HAYUTENBHOTO Nepenaaa Hanps-
XEHUR Ha BLIXOAHOM TpaHchOopmaTope
npu peskoM cbpoce Harpyzku. Ecnu npwm
CpPaBHUTESBbHBIX NPOCAYLUMBAHUAX annapa-
Typbl Bbl NPeAnoYnTaeTe aenarb KOMMyTa-
UMIO HArpy3ku Ha xody, TO HE CTOUT yBe-
NNYUBaTL  3MEKTPUHECKYID NPOYHOCTb
TpaxHcgopmaTopa, NPoLE 3aLLyHTUPOBaTb
€ro nepBrHHyl0 0OMOTKY MOAXOAALMM
BapUCTOPOM MK pa3psaHvkom Ha 1 kB.

EcTecTBeHHO, Ka4ecTBO TpaHchopMa-
TOpa 3aBUCUT 1 OT NPYMEHAEeMOro mMarHmn-
TONPOBOAA, HO HE crneayeT BO3BOAUTL 3TO
B abconiot. B TpaHchopmaTopax nutaHus
ObiITOBOM annapatypbl Havbonee wacTto
MCNoMb30Banacb 3NEeKTPOTEXHUYECKas
ctanb 3411. OHa ycTynaet no cBovM mar-
HUTHLIM CBOWCTBAM COBPEMEHHBLIM CTa-
naM (NPOU3BOAMTENN YACTO WCMOSb3YIOT
ctanb 3408), HO 3TU OTNINHKUS HE HACTOSIbKO
BESIUKY, YTOObI UX HENL3A OLINO YaCTUHHO
KOMMEHCMPOBATb HA 3Tarne NPoeKTUpoBa-
HUs TpaHcdopmatopa. Ha sutom marHm-
TOMPOBOAE OT CETEBOro TpaHcdopmaropa
MOXHO W3roTOBUTb OTIWNYHLINA BbIXOAHON
TpaHchopmatop. U Boobuie, HabnopaeT-
cs nobonbiTHBIM Napaaokc. MHorve npo-
M3BOAUTENN NpeniaraloT BbICOKOKAYEeCT-
BE€HHblE BbiXOAHblE TpaHCgOopMaTopbl, HO
OrpaHnYMBaOTCH NPUBEAEHNEM TOSTbKO UX
OCHOBHbIX N2paMEeTPOB — YUCTHIN "KOT B
Mewke”. A TpaHCchOopMaTopbl C MarHUTO-
nposogamMmu 13 cranu 3408 n amopdHoro
cnnaesa — "age 6onblume pasHuLb”!

NUTEPATYPA

1. Ubikmu . C. TpaHchopmaTtopbl HU3KOWN
yactoThl. — M.: Cesisbuapaar, 1955.

2. lTopckmii A. H., PycuH 10. C. v ap. Pac-
HeT 3/IeKTPOMArHUTHBIX 3N1IEMEHTOB UCTOYHUKOB
BTOPWYHOro anektponutanus. — M.: Paguo u
cBA3b, 1988.

Pepgakrop — A. Cokonos, rpagpuka — 0. Anapees




HOBOCTU BELLLAHUA

. MUXAWJIOB (RV3ACC), r. MockBa

PAAVNOBELUAHUE
POCCUA

MOCKBA. Ha cante Poccuiickoit
rocyfapcTBEHHOW paauokomMnaHun “To-
noc Poccun™ nosiBunack OTAENLHaA cTpa-
HuLla "Pacnucanne sellanna 09" <http://
www.ruvr.ru/main.php?ing=rus&w=471>,
rfe MOXHO "cka4yatk” ¢dainsl B popmare
* XIS ¢ HAaCTOTHBIMKW PACMUCAHUSAMUN BELLLA-
HUS Ha Pa3/IMYHEBIX A3bIKax (BKIKOYas pyc-
CKWI) U Ha pasHble pErmoHsLl M1pa.

l[ockomuccua no  pagnoyacToTam
(F'KPY) otkazana B BuliENEeHUN pagmoyac-
TOT 0N UCMOSIb30BaHUs 0BOpPYA0BaHWS
LUnppOBOro pafiMoBELLaHUd CTaHfapTa
DAB no 3aaBneHuio oT IBYX IOPUANHECKNX
NUL, H2 TOM OCHOBaHWUW, YTO ...HUKaKnX
peweHuin 06 nMcnonbL3oBaHUKM CTaHaapTa
DAB B Poccuu He npuvHumanocs”. PaHee
OblNM PACCMOTPEHEI peLLEHUs] O MpoBe[ie-
HUWU VCTIBITAHWI TeXHONoOMMKM LMdpPOBOro
paamosellanna DRM, n B siHeape 2009 r.
'KPY paapelumna NpoBeCcTU X B OMbITHLIX
30Hax B AmanasoHe 3,95...26,1 MI'L.

CraHpapT DAB mncnonsaytor ans umd-
pOBOIro paguoBeLLaHns B Anana3oHe YKB,
B TO BpemsA Kak craHgapT DRM npume-
HSIOT Ha J/IMHHBIX, CPEOHUX U KOPOTKMX
BofiHax. o oueHke akcnepTo, B Poccuun
Llenecoobpa3Ho BHegpATb CTaHaapT
DRM. 3T10T BOMpoC 9BNSIeTCA akTyasnb-
HbIM, Tak Kak texHonorms DRM moxer
ObITb MCMNONb30BaHa [19 Nnepesofia pa-
[MOBeELLLaHKS, OCHOBaHHOIO Ha aMNINTY/I-
HoW moaynsuum (AM), B umdposoit ¢op-
mar. [ins Poccum Takoli nepesof, 0cobeH-
HO BaXeH BcneacTeve 6onbLoi TeppuTo-
pUKM CTpaHbl, PaAMONOKPLITUE KOTOPOA C
nomouubio UM BellaHna 6onee aarpyaHu-
TenbHO. B TO Bpemsi kKak AM BelllaHne Ha
DJIMHHBIX, CPEeOHUX U KOPOTKUX BOMHAX
YXXe U ceiHac OCyLLECTBASIETCS C NCNOSb-
30BaHWEM JOCTAaTO4HOIO pano4acToTHO-
ro pecypca. _

HWXHUN HOBroOPOA,. Huxeropoa-
ckunii YKB 3dpup cerofiHs (B nopsifike Bo3-
pacTaHus Yactot, Mlu): 67,94 — "Paauo
Poccun”, 68,57 — "0Obpaz”, 70,16 —
"MpuBomxee™ (pezeps), 71,45 — "Mask”,
72,41 — "AsTopaamo”, 73,01 — "EBpona
Mnioc™ (B 6ynHu), 73,43 — "JleBhiit 6eper”
(w3 r. bop), 95,6 — "lOmop FM", 96,0 —
"OuHamnt HwxHuii Hoeropop”, 96,4 —
"[loBpble necHn”, 99,1 — "[lerckoe pa-
ono” (nnax), 100,0 — "Paguo 77, 100,4 —
"CepebpsHbin poxap”, 100,9 — "Petpo
FM", 101,4 — "Xut FM", 101,9 — "ABTO-
paguo”, 102,4 — "Makcumym”, 102,9 —
"Pycckoe pammo”, 103,4 — "PaHpeny”,
1083,9 — "Espona Mnioc”, 104,5 — "Hawwe
pamumo” (peasep), 104,9 — "Love radio”,
105,9 — "Munuueiickas sonHa", 106,4 —
"Mera FM", 106,9 — "lllancon”, 107,4 —
"ApceHan” u "9xo Mockebl® (Mooyepef-
Ho), 107,8 — "MpuBomX«bLE™.

PA3AHb. B HacTtofiuiee Bpemsi YKB
apup PasaHy NpeacTaBneH cnefyowmmm
paamocTaHumsimy (vactotsl B MIy): 100,7 —

Bpemsi Bciogy — Bcemuprnoe (UTC).
Bpewmsi MSK = UTC + 4 4 (nieTHuti nepwon).

"ax0", 101,5 — "lopoxHoe pagmo™, 102,0 —
"AsTopagmo”, 102,5 — "CepebpsiHbii
noxak”, 103,2 — "Espona lNnioc”, 104,1 —
"Perpo FM", 104,5 — "Mask”, 105,0 —
"Pagyo 7", 105,4 — "Pycckoe paauo”,
105,9 — "lllaHcon", 106,7 — "Mera FM",
107,2 —"0OK".

CAMAPA. Ha cawnte <http://
retro.samnet.ru/zapstolica/rvs/index.
htm> MOXHO nocmMoTpeTh poTorpadun n
03HAKOMUTLCS C WMHTEPECHEWILEN cTpa-
HULIEl CRaBHOW NCTOPUM OTEHECTBEHHOTO
pamo — paguoBeLLATENBHOIO LEHTpa B
Kyibuiwese (Camape), GYHKLMOHNPOBEB-
wero B 1942—2006 rT.

CAPATOB. C koHUa masa B Capatose
Ha vactoTe 107,3 MIy 3apabotana pa-
nnoctaHums "Meranonmnc FM™. Yacrora
87,9 My 3apes3epBupoBaHa ons paimo-
cTaHumu "Pagmo Anna”.

XABAPOBCK. PagnoctaHums "BocTok
Poccuun™ (103,7 MI'u) nepewna Ha Kpyr-
JIOCYTOHHOE BELLAHWE (33 UCKIIIOYEHVEM
O[IHOYACOBOrO TEXHOMOIMYECKOro nepe-
ptiBa). BTOpOW KpyrnocyTOYHLIN BeLa-

Tenb B XabapoBcke — paamocTaHums
"101,8 FM".
3APYBEXHbIE CTPAHbI

EFUNET. PaguoctaHums "Pagmo Kanp™
BHecNa HebOoNbLIOE N3MEHEHNE B pachu-
caHve CBOWX Nepeflad Ha PYCCKOM f3bIKe
B 19.00—20.00 — Tenepb OHW BELAIOT HA
yacTtote 6860 k' yepez nepepaTyvk B
Abunce MolHocTeIo 250 KBT.

WPAH. PagroctaHums "Tonoc Wcnam-
ckoii Pecnybnuku VpaH” yTouHuna J4acto-
Tbl CBOEIO NETHErO pacnucaHus Ans pyc-
CcKosI3bIYHbIX Nepefady: 03.00—03.27 — na
yacTtoTax 9650, 11925 kI1y; 05.00—05.27 —
Ha4acToTax 9855, 13750, 17595, 17655k
14.30—15.27 — Ha yacToTax 6145, 7360,
9580, 9900 kT'u; 17.00—17.57 — Ha vac-
ToTax 3985, 7210 kluy; 18.00—18.57 — Ha
yactotax 6205, 7235 kI, 19.30—20.27 —
Ha YacTtoTax 3985, 7370 kI'u.

CJZIOBAKMSY. YToyHeHHOe pacnuca-
HWEe nepefay paguoctaHumn “MexayHa-
popHoe paavo Cnosakun™ (RSI) Ha pyc-
CKOM €13blKe (LNUTENIbHOCTL BCEX NpPO-
rpaMmm — 27 muH): 13.00 — Ha JacToTax
7345, 9440 klu; 15.00 — Ha yacToTax
7345, 9535 kI, 17.30 — Ha YacrtoTax
5920, 7345 kl'y. CtaHuma TaKkxe BewwaeT
Ha CNoBaLKOM, aHITUWCKOM, HEeMELIKOM,
dpaHLLy3CKOM U UCMaHCKOM si3blkax. Uc-
nonbayetcsa nepefaryvk 6nus3 r. Pumas-
cka Cobota mowHocTbio 150 kBT,

OPAHUUA. PagvoctaHumsa "Mexay-
HapoaHoe dpaHuyackoe paguo” (RFI)
OCYLLECTBNSET BeljaHue Ha pPYCCKOM
aablike: 13.00—13.30 — Ha 4acToTax
15160, 17805 k[i1; 15.00—15.30 — Ha yac-
ToTax 13625, 15215 kIy; 18.00—19.00 —
Ha yacTtoTax 9805, 11715 kl'u.

YEXU4A. PagroctaHuust “Ceobopa” 3a-
MeHUNa HekoTopkble CBOW YacToThl A1 Be-
LaHKs Ha pycckoM si3eike: 12.00—13.00 —
ncnonb3yercs Hoeas 4Yactora 9585 kI
(Bmecto 17730 klu); 14.00—15.00 —
yactoTta 13645 kl'u (BMecTO 11735 KIL);
18.00—19.00 — yacTtoTa 5820 Kkl'y, (BMeC-

T0 9820 kI'y). J/Ins nepenay Ha TaTapCkoMm
A3blKe MPUMEHSIIOTCS CNEeyloLWMe HOBLIE
yactotel: 15.00—15.30 — w4acrota
12075 kl'y, (BMecto 11760 kI'y); 16.00—
16.30 — wvactota 11600 k'L (BMecTO
11790 k).

OGHOBNIEHO 4aCTOTHOE pacnucaHve u
PYCCKOSI3bINHON MpOrpamMbl Ha paguo-
cTaHumu "Pagvo lMNpara™ 16.30—16.57 —
Ha YacTotax 5930 n 17485 kl'u.

Bce ocraneHble nepenayv na lNparu Ha
PYCCKOM f3blke TpaHcnupylotest B 04.00,
14.30 n 18.00 no NpexHeMy pacnmcaHuio
(onybnkoBaHo B MpefbiflyllleM HOMepe
HaLLEro XypHasna).

TENEBU3NOHHOE BELLIAHME

MOCKBA. Co cnyrtHuka "fiman-202"
HayaI0Ch BellaHue B TECTOBOM pexvMe
HOBOIO MO3HABATENBLHOMO TenekaHana
"ne v x10?". HOBbLII MPOEKT Ha POCCUIA-
CKOM TeneBU3MOHHOM pbIHKE OCHOBaH Ha
vaee aKTMBHOIO 3PUTENbCKOrO y4acTusl.
OcHOBOW TenekaHana aBsgeTcsa BUKTOPU-
Ha, TpaHcNupyemasi B pexume "non-stop”.
KpymocyTouHO, Kaxxaple 5 MUH, Ha 3akpa-
He NoSABNIAAETCH HOBLI BOMPOC C HETHIPLMS
BapuaHTamMu OTBETOB, OMH U3 KOTOPbIX —
npaBUIbHEINA.

3aknyeH goroBop Ha BEWwaHue B
Poccuun u ctpaHax CHIT BocbMu Teneka-
HasI0B OPaHKo-Benbrinckon Meanakom-
naHun "AB Groupe”. CTopoHaMu OroBo-
peHa BO3MOXHOCTb BKJIKOYEHUSI B CETKY
BEWAaHUs 1N poCcCUickmux nporpaMmm. K
HaCTOSALLEMY BpPEMEHU JUUEH3UU Ha
BELlAHWE YXe MOoNy4yunu crefyllme
KaHanu: "AB Moteur”, nocBAWEHHLIN
aBTOroHKaMm n motocnopty; "Chasse et
Peche™ — 06 oxote u poibanke;
"Encyclopedya” — TpaHcnupyloLLuii Npo-
rpammel O Kynstype; "Animaux” — O Xu-
BOTHLIX; KaHan OOKYMeHTaNbHLIX Ppunb-
MoB "Escales” u oip. Celtvyac komnaHus AB
Group Bnafieet 23 TenekaHanamu. B ee
apxuBax Haxopndarca 1,2 Telc. NporpaMmm
obLlel NpofOMKUTENBHOCTLIO MOpsaaKa
37 ThIC. 4. 5 5

ANTAUCKUUN KPAWU. B Antalickom
Kpae Havan paboTy HOBLI TenekaHan
"KatyHb 24". MNoka B apuvp BLIXOAUT TOSb-
KO OflHa HOBOCTHasl nepefaya Anurenb-
HocTbio 30 MuH. Mo umeloLmMesa ceefie-
HUAIM, Ha CEMOOHALIHWIA ieHb "KaTyHb 247
MOTYT CMOTPETb XUTENN HECKONbKUX pani-
OHOB Kpasi Ha 4acToTe KaHana "3ee3fia” B
17.30 no mecTHOMY BpemeHu. B ctonuvue
Kpasi, BapHayne, KaHan MOXHO yBUIOETH M0
cuctemam kKabenbHoOro TeneBuieHus. B
nJiaHax KaHana — BhINTY Ha KPYrnocyTo4-
HOe BellaHue; OH (UHaHCUpyeTcH n3
KpaeBoro bopxeta.

3CTOHUA. OScToHCKasi KomrnaHus
Starman 3aknounna [1onroBpEMEHHLIN
[OroBOp € MPOU3BOAUTENSMU PYCCKUX
TeslekaHanoB, COMacHO KOTOpOMy BCE
KIMMeHThl KabenbHoro 1 uudpoBoro Tene-
BUAEHUS 3CTOHUM CMOTYT CMOTpPETh
"Mepebili Bantuiickuin kanan™ ("NBK"),
"Mepebii  Bantulicknii  My3abikanbHbliA
KaHan”, "PTP-lMnaneta Baltic™ n "PEH TB
Baltic”. Becero y komnanmu Starman B
KabenbHol cetn U ceTu undpPoBOro Tene-
BnaeHUA 20 pyCCKOS3LIYHLIX KaHaNoB.

Xopotuero npuema u 73!

Penakrop — E. Kaprayxos
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AKTUBHaAss KOMHaTHaA aHTEeHHa

KB puanasoHa
. HEYAEB, r. MockBa

NMpuem nepepnay pagmocranyuvii KB ananaszona Ha WTbIPEBYyiO
aHTeHHY B COBPeMEeHHOM ropoiCKOM KBapTupe — Aesio HENpPocToe: u3-
3a KpyroBo# guarpamMmmbl HarnpPaB1€eHHOCTYU TaKOW aHTEHHbI MPUEeMHUK,
Hapsingy C MOJIe3HbIM CUrHaJoM, MPUHUMAaET MHOXeCTBO MOMEexX OT
6nun3kopacnonoxeHHou 6bITOBOM anekTpoannaparypsl. Ocnaburb ux
B/MSIHUE HA KA4YeCTBO MpUeMa MOXHO MPUMEeHeHUeM HarnpaBieHHON
MarHUTHOW aHTeHHbl, HanpuMmep pamoyHoi. OgHa M3 KOHCTPYKLUUNA
TaKou aHTeHHb! ONUCaHa B CTaTbe aBTopa "AKTUBHAsi paMOYHas aHTeH-
Ha” ("Paguno”, 2007, Ne 7, c. 20, 21). Ona mmeeT AUCTaHLNOHHYIO
rnepecTpolky rno Yacrore u npeaAHa3HavYeHa Ans yCTtaHOBKM Ha noa-
OKOHHUKE unu 6ankoHe, rae ypoBeHb noMex ot 6bITOBOI annaparypsl
MeHbLIe, a NPUHUMAaeMOoro curHana — 6osnsiue, 4em B MNOMeLeHUH.

Mpegnaraemas akTMBHasA aHTeHHa nNpeAHa3Ha4YeHa A5l UCIoJ1b30-
BaMusi BHyTpy nomeuwjeHus. na ymeHblweHus BIUSHUSI TOMEX paMKa
akpanuposaHa. lMockonbky B 3TOM cnyyae co6CTBEeHHass eMKOCThb
aHTeHHbl Nosy4YaeTcsl CywecTBeHHo bosnbLie, AN NaaBHOW nepe-
CTPOIKu NPUMEHEH KOHAEHCaTop NepemMeHHoN eMKOCTH, a Ans rpy-
6oii — "yanuHsowme " KaTywku. YCTpaHeHue nomMeXx, rnpoHNKaoLmnx
no cereBbiM NPoOBOA4aM, AOCTUIHYTO NMPUMEHeHUeM AN MUTaHUS
aKKymMynaTopHoi 6arapeun, 3apsixaeMo#i OT CeTu C MoMoLybio
BCTPOEHHOro 3apsfgHOro yCTpoucTBa.

CxeMa aKTMBHOW PaMOYHOW aHTEHHb!
n3obpaxeHa Ha puc. 1. CurHan, npu-
HATBI 3KPaHWPOBAHHOW OLHOBUTKOBOA
pamkoii WA1, ycrnueaeTcs Kackaaom Ha
noneesom TpaHaunctope VT1, Harpyskon
koToporo cnyxut PH tpaHcdopmatop T2.
K ero BTopu4HOA 0OMOTKE MOOKIIOYEHO
rHe3no XS1, ¢ KOToporo curHas no akpa-
HUpPOBaHHOMY Kabesnto NOCTynaeT Ha rHea-
[0 BHELUHEl aHTEeHHbI PaAVONPUEMHIIKA.

Ha. B BblICOKOYACTOTHOM (9...30 MIu) ko-
nebatesnbHbiit KOHTYP 06pa3oBaH pPaMKoi
aHTeHHbt WA1 1 koHAeHcaTtopamu caso-
eHHoro 6noka KNE C1, B cpeaHevacToT-
HoM (3...11 Mlu) nocnepoBatenbHO C
pamkoii BkloyaeTcs katyluka L1, a B Hu3-
koyacToTHoM (1,5...4 MINu) — kaTywka L2.
Moponana3oHbl BLIOKMpaOT NepekaovaTe-
nem SA1, Ha HYXHyK 4acTOTy aHTEHHy
HacTpawusatoT 6nokom KME C1.

cTabunutpoH VD3, npy CHUXEeHWUW nuTato-
iero HanpsxeHus npumepHo oo 10 B oH
racHet, CUrHasIM3upysa O TOM, YTO NPULLAO
Bpems 3apsanTb BaTtapelto.

3apsgHoe yCTPOMCTBO COAEPXUT No-
HUxatowmii TpaHchopmatop T1, MocTo-
BOl BbiNpsmuTens VD1, ctabunusatop
Toka Ha Mukpocxeme DA1 1 y3en KOHTpO-
N9 HanpsixeHust 6aTapen Ha MUKpoOCXeme
DAZ2. MNpu nogkmoveHnn 3apagHoro ycT-
POWMCTBA K CETU HA BLIXOAE BbINPAMUTENS
MNONBNAETCS MOCTOAHHOE HarpsxeHne
18...20 B, 3axuraetcs ceetoamod HL1 u
cpabarbiBaeT pene K1, coenunHss Gara-
peto GB1 ¢ Bbixooom ctabunuzaTtopa
Toka. Tok 3apsakut |y, 3aBUCUT OT CONpo-
Tuenenus peanctopa R5 (1, = 1,2/R5)us
[aHHOM criyqae paseH npumepHo 100 MA.

B HavanbHbih MOMEHT, korga Oatapes
paspsxeHa, HanpshkeHue Ha BxoAe na-
pannenbHoro crabunusaropa DA2 (Bbl-
Bog 1) He npesbiwaetr 2,5 B, no3atomy
yepes Hero TeyeT Tok okono 0,3...0,4 MAn
OH He OKa3biBaeT BAUSHUA Ha TOK 3apsag-
ku. Mo mepe 3apsaku HanpsbkeHne Hata-
peu NOBLILLAETCA U TOK HYepe3 MUKPOCXe-
My DAZ2 Bo3pacTtaert, 4TO NpUBOAUT K
YMEHbLLEHWIO TOKa 3apAAKM — TaK UCKIO-
yaeTca nepesapsaka batapeu. MNpu aTom
HauyvHaeT ceeTuTb ceeToguon HL2, no
APKOCTU KOTOPOro MOXHO CyauTb O CTe-
nexHu 3apsxeHHocTu Hatapeun. Quog VD2
3aWMwaeT anemMeHTbl cTabunuilatopa
TOKa OT HanpsixeHuss 6aTapeu npu npona-
[AHUN CeTeBOro HANPSKEHUS.

B ycTpo#cTee NprMeHeHbl NOCTOSHHbIE
pe3nctopbl MJIT, C2-33, noactpoeyHbIi
CMN3-19a, nepemeHHbIn CM4-1, okcuaHbie
KoHaeHcaTopel cepumr TK ¢ripmbl Jamicon
(C4, C6) u kepamuyeckne K10-17 (octanb-
Hble). CasoeHHbiid 610k KNE C1 — ¢ BO3-
OYLUIHBbIM AV3MNEKTPUKOM (OT CTaporo cra-
UMOHAPHOIo PaaVoONPUEMHNKA).

BmecTto Mukpocxembl LM317T MoxHo nc-
nonb3oeartb oTevecTseHHyto KP142EH12A,
BmecTo TL431CLP — KP142EH19.
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KoaddpurumneHT ycuneHus kackaga s npe-
nenax0...20 pb perynmpylot nameHeHnem
HaNpPshKEHWst HA BTOPOM 3aTBOpE TPaH3u-
CcTopa nepeMeHHbIM pe3nctopom R2.
Anana3oH OpWHUMAEMbIX 4acToT
1,5...30 MIy pa3buT Ha Tpu NnoaamManaso-

Mpy 3aMbiKaHUY KOHTAKTOB BbIKJIIOHA-
Tens SA2 HanpsXeHWe akKyMynsTOpHOMN
6atapen GB1 noctynaet Ha ycunutens PY
1 3axuraetcsa ceetoavof, HL3. Mockonbky
KPOME TOKOOrpaHU4MBAOWEro pe3ncro-
pa R9 nocnegoBaTenbHO C HUM BKIIOYEH

MarHuUTHOW NpoHnuaemocTbio 600— 1000
ObmoTka | copepxut 20, obmotka Il —
10 sutkoB nposoaa M3B-2 0,1. Katywkn
L1 n L2 (cooreeTcTBEHHO 25 1 40 BUTKOB)
HamaTbiBaloT nposogom M3B-2 0,2 Ha
Kapkacax guameTpom 6 MM ¢ pe3bboBbi-



MU MNOJICTPOEYHUKAMU ANAMETPOM 4 MM
13 KapbOOHUNBbHOIO Xenesa.

B 3apsgHoM yCTpOACTBE NPUMEHUM
noboilt ManorabapuTHbIA NOHUXAIOLLWIA
TpaHchopmaTop MoiHocThio 3...5 BT C
HanpsiXeHWemM Ha BTOPUHHON OOMOTKEe
14...15 B npu Toke 100 MA. Pene K1 —rep-
koHoBoe PIC55A (nacnopt PC4.569.601
vnu ncnonHenve PC4.569.600-00; conpo-
TuBneHune obmotkn — 1600...2160 Om
HanpsxeHue cpabaTbiBaHna — 16,2 B).

BonblumHCcTBO Aetanei ycunutenst PY
MOHTMPYIOT Ha nevaTHoi nnate (puc. 2)
13 ABYCTOPOHHE OMbrMpOBAHHOIO CTEK-
notekcronuta tonwwuHon 1...1,5 mm. Boi-
BOAbLI LeTaneit npunamealoT Hernocpen-
CTBEHHO K MNeyaTHbIM MPOBOAHUKAM.
donbra Apyrot CTOPOHLI Mnartbl UCMNOJb-
3yeTcs B kadecTBe o6wero npoesoaa.
BuiBOAI NOANexXaLwmx CoOeAUHEHWIO C HM
Lertaneii NponyckaioT Yepes OTBEPCTUS B
nnarte v NpunansaloT K ¢dornbre Ha NPoTU-
BOMOJSIOXHOW CTOPOHE.

JeTtann 3apsigHOro yCTpoMCTBa pasme-
LY2I0T Ha NnaTe 13 OAHOCTOPOHHE GOsbIN-
POBAHHOrQ CTEKNOTEKCTONUTA TOSLUMHON
1,5 MM, N3roToBnNEHHON NO YepTEXyY, Npea-
cTaBfieHHOMY Ha puc. 3. Mukpocxemy
LM317T Heobxogumo cHabauTb Tenno-
OTBOAOM B BWAE NMACTVHbI MOLLAABLIO
okono 15 cM? 13 NUCTOBOrO aNMOMUHUERO-
ro cnnaea TonwuHoi 2...3 mm. Batapeto
GB1 coctasnsatot 13 10 Ni-MH akkymynsito-
poB Tunopasmepa AA nnn AAA.

CMOHTUpOBaHHyI0 nnaty ycunutens PY
npvikneusaoT K 6noky KNE 1 coeaunsior
ee oLl NPOoBOA, C MOHTAXHLIM nenecT-
KOM-BbIBOAIOM poTOpa. Bce yanbl ycTpoi-
CTBa pa3meLLaloT B META/UIMHECKOM KOp-
nyce NOAXOASLUMX pa3mepoB (aBTop WC-
NosbL30BaN KOPMNYC OT KOMMNbIOTEPHOrO 6510~
ka NuTaHUa pasmepamu 85x100x150 mm ¢
BbiKJIlONaTenem 1 6noyHol ceteBow BUS-
kon). bnok KME v nepemMeHHbIn peancTop
R2 3akpennsioT Ha ero BepxHeW CTeHke,
nepeknoyatens SA1 v ceeToauoabl — Ha
OOKOBOM, a MOHWXAOLWWI TpaHCcdop-

matop T1 1 KOHTEVHEpP pJ1s akKyMynsi-
Topos Gatapen GB1 — Ha HUMXHEN.
Pa3ymeeTcs, oo ycTaHOBKU peTtanei B
CTeHkax kopryca Heobxoaumo npo-
CBEPUTL OTBEPCTUS COOTBETCTBY-
towero grametpa. Kpome toro, B Bepx-
Hell CTeHke criefyeT NpocBepsvTb He-
Thipe OTBEPCTUS NMOA BUHTLI KpENNEHNS
PaMOYHOM aHTEHHBI U OTBEPCTUE Auna-
meTpom okono 10 MM asisi Npoxofda ee
BbiBOAOB (CM. ganee). Katywkn L1, L2
MOHTMPYIOT Ha BbIBOAAX Nepeknoyare-
ns SA1.

ACKU3 KOHCTPYKLUMM @HTEeHHbI Noka-

OB6wuin

3aH Ha puc. 4. IkpaH pamku 1 U3ro-
TaBNVBAIOT U3 MNaCTMACCOBOW apMu-

G——1-

pPOBaHHOW  anioMUHUEBON ¢ onbroi
BOAONPOBOAHON TpYyObl C BHELWHUM
avameTtpom 15 mm. Ee akkypaTHo cru-
6atoT Ha onpaske anameTpom 230 MM
1 obpesaloT Tak, 4tobbl NoNy4Mnochb
KOsbLO. MNocepearHe Konbua C HapyX-
HOW CTOPOHbI AenalwT nonepeyHbIn
nponun rybuvHoi 4...5 MM, Ha kpasx
KOTOPOTrO OCTPbIM pPE3aKoM BbINOJ-
HAOT NPOAOSIbHLIE MPOopPe3un AJIMHON
10...12 MM (Tak, 4tobsl Nnonyysunack H-
obpas3Has wenb). Obpas3osasBlLunecs
nenectkn otrnbaloT 1 akkypaTHo yaa-
NAOT C HUX NJAaCTMaCCOBYIO 060N04KY
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Tpy6hl, a ocTasLLMecs nenectku ¢Gosnb-
rm 6 3armbatot k Tpybe. [na npuaoaxms
XECTKOCTM KOHCTPYKLWU UCMOSb3YIoT
COEAMHUTENb 2 — OTPe30K MIacTMacco-
BOl Tpybkun (Hanpumep, kopnyca dnoma-
ctepa) aamHo 10...15 MM Takoro BHeL-
Hero auamertpa, 4Tobbl OH C HeBOoMbLUMM
ycunuem exoaun B Tpyby 1.

Pamky 4 unarotaBnmsaloT U3 MeOHOro
npoBOAa AameTpom 2 mm. [nivHa oTpes-
Ka — 0k0sio 800 MM, HO nyuLLe ee B3STb C
HEKOTOPbLIM 3anacoMm (NULLHee HeTPyaHO
yAanuTb B fanbHenwem). Hapes coeamHm-
Tenb 2, Ha o6a koHLUa oTpe3ka HagesaloT
no cemMb—AecsiTb UEHTPUPYIOLIMX Lwanb
13 NIMCTOBOrO (TONWMUHON 2...3 MM) NEHO-
nnacta AVameTPoM, HEMHOrO MEHbLUUM
BHYTPEHHEro Avamerpa TpyObl, U, pacno-
JIOXUB UX NPUMEPHO Ha OAVHAKOBOM pac-
CTOSIHUM OAWH OT APYroro, NPUKNeENBatoT K
NpoBOAY aHTEeHHbI 4. 3aTeM, HEMHOro pa-
3orHye Tpyby 1, oaHoBpemeHHO C 0benx
CTOPOH B HEe BCTaBMSAIOT KOHUbLI MPOBOAA
aHTEHHbI M NPOABUraloT MX B CTOPOHY H-06-
pa3Holi wenn B cepeauHe Tpybbl, CTpe-

MACb NMPU 3TOM K TOMY, HTOObI CoeavHu-
Tesb 2 B KOHUE onepaLmv okasancs npu-
MEPHO TnocepeavHe Mexay KoHuamu
Tpybbl. MNocne 3Toro M3enekawT KOHUbI
npoBoAa pamku 13 npopesu Tpybsl u
HaOeBaloT ee KOHUbl Ha CoeavHuUTENb 2,
npeaBapvTeNbHO CMasas Kieem conps-
raemMble NOBEpPXHOCTU. 3a30p Mexay KOH-
uamu Tpybbl B cobpaHHOM BUAOE AOJKEH
6bITb OKOMO 5 MM.

Ha kopnyce ycTpoicTBa pamky ycta-
HaBMMBAIOT TakK, 4TOOLI €€ MII0CKOCTL CTa-
na neprneHavkynsapHOW BEpXHEN CTEeHKe
kopryca 5, a BblBOAbl Npoxoaunv yepes
NpeaycMOTPEHHOE ANs 3TOro OTBEpCTHE.
3akpennsaoT pamMKy CTEKNOTEKCTONUTOBOMN
(TOMUMHON 2 MM) NNacTUHOM 7 pa3mepa-
MU NPUMEpPHO 35x45 MM 1 4eTbipbMSA BUH-
Tamu M3 wunn M4 cooTeeTcTBylOLLEN
O/MHBL © raikamu. Ycunve npuwkuma Tpy-
6bl 1 K CTEHKE KOpnyca O0MXHO ObiTb Ta-
KUM, 4TODObI TpyBa cnerka nedopMrpoBa-
nacb — 310 06ECNeYUT XOPOLLMIA KOHTAKT
nenecTtkoe ¢Gonerv Co CTEHKOM U gocTa-

Puc. 5 .

TOH4HYIO XXECTKOCTb KOHCTPYKUMKW. [Ins Toro
4TOOLI UCKNIOYWTE KOHTAKT BLIBOLOB pam-
KW C KPOMKOW OTBEPCTUA, HA HWUX Haje-
BaAOT OTPE3KM NONUBUHUNXTOPUAHOM
TPYyOkn. BHelwHWIA Bug, coBpaHHOW aHTeH-
Hbl MOKa3aH Ha puc. 5.

HanaxveaHve aHTeHHbI CBOAUTCS K YC-
TAHOBKE rpaHuL, cpedHe- U HU3KOHacToT-
HOFO NOQAMAaNas3oHOB MOACTPOEYHUKaMU
katywek L1 v L2. Cneayet y4ecTb, 4TO 13-
3a A0BOSbHO Bonbluoi A0BPOTHOCTU aH-
TeHHbl Ha yacToTax 20...25 MIy ycunntens
PY moxeT camoBo30yauTbes. HYTobbl 3TOro
He CAy4usiocb, YCWUSieHUE B yKa3aHHOM
VHTepBase 4acToT NPUMAETCH YyMeHbllaTb
nepeMeHHbIM pe3uctopom R2.

MakcumasbHbI TOK 3apsiakn GUKCK-
pytoT nopbopom pesnctopa RS npu noa-
KJIIOYEHHO pa3psxeHHon 6atapee ©
BK/IIOYEHHOM MNOCMEA0BaTenbHO C Hel
MUIMaMnepMeTpoM. MoacTpoeyHbIM pe-
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3uctopom R8 yCTaHaBAUBAKT MAKCU-
MarsibHOE HanpskeHue, 0 KOTOPOro MoX-
HO 3apsXaTb aKKyMynsaTOpHylo Gatapero.
[ns 3TOro NoakMo4aloT NOSIHOCThLIO 3apsi-
XEHHyto BaTtapelo ¢ BKIIIOYEHHbIM nocne-
[oBatenbHO MWIIMamMnepMeTpoMm 1 ycTa-
HaenuealT TOK 3apsgku 2...3 MA. YcT-
POCTBO MOXET paboTaTb Ha NPUEM U BO
Bpems 3apsaku 6atapeu.
3DDEKTUBHOCTL @HTEHHLI MOXHO MO~
BbICUTb, €C/IM OAHOBUTKOBYIO paMKy 3ame-
HUTb MHOrOBUTKOBOW (CxeMa ee BKoYe-
Hus nokasaHa Ha puc. 6). Cneayert, ogHa-
KO, YHE€CTb, YTO 13-3a Bonblueit CoBCTBEH-
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Puc. 6

HOA eMKOCTW Jwana3oH nepecTpoviku
TAKOW aHTeHHbl ByaneT yxe. ABTOpOM on-
poboBaHa pamka, COCTOSLLAN N3 YeTbipex
BUTKOB (OTBOAbI CAenaHbl OT NepBoro u
BTOPOro) anametpom 250 mm. ins obner-
YEHVA U3rOTOBMIEHUS AHTEHHbI ODMOTKY

Puc. 7 "

BLINOSHAIOT HE N3 OAHOr0 OTpe3ka MNPoBOo-
[a, a u3 Tpex (3To ynpoLuaeT U3roToene-
HVE OTBOAOB) OTPE3KOB LIEHTPANbHOrO
NPOBOAHUKA B MOSIM3TUNEHOBOM N30NSLIK
BHELLHUM AMaMETPOM OKOS10 2 MM, U3Be-
YeHHOro 13 koakcmansHoro kabensi PKS0-
7-11 (onametp o060A0YKM — OKONO
10 mMm). B kavecTBe 3kpaHa WUCMONb3yloT
onnetky oT Toro xe kabens. OT Hee
[enaloT NpoBOSIOYHbIE BLIBOALI, KOTOpbLIE
3areM COEeOUHSAIOT C KOPMycoM YCTPOWM-
cTBa. PaccTosiHve Mexay KOHLLaMU onseT-
KU — OKOso 5 MM, Ons npnpaHns XecTko-
CTU TakKylo pamky NOMeLLatoT B nsiacTmac-
COBbIl kabenb-kaHan pasmepamu
10x15 MM, KOTOpBIA KpensaT K Koprycy
CTEKJIOTEKCTOMINTOBOW NAACTUHOWN U BUH-
Tamu c ramkamu. BHewHunid Bua 3TOM
aHTeHHbI NoKa3aH Ha puc. 7.

Penaxrop — B. ®ponos, rpa¢pmka — B. @posos,
¢oro — asropa

ABa aHanoroBbiX YyactoTomMepa

3. KY3HEL OB, r. MockBa

ABTOp npepnaraer ABa BapuaHTa aHaJIOroBoro Yacroromepa,
npuHyun paboTsl KOTOPOro OCHOBaH Ha YaCTOTHOW 3aBUCUMOCTHU
COMNnpoTHUBIIEeHUsT KOoHAEeHcaTopa Nnpn U3MepeHUun HalpsXeHus Ha
pesuctope nocnegosarenpHoii RC-yenu. Bropos BapmaHT 4acToTO-
Mepa aBToMaTuyecku BboibupaeT 4acTOTHbIA noaananasoH namepe-
HUSA, NMO3BOJIAA U3MEepPsTb 4HYacToTy CuUHycougalibHbiX CUrHaJIOB B

uHTepBane 10 Iy... 100 «[ly.

B reHepatope HY [1] yacToTy BEIXOOHO-
ro curHasna ycraHaeivMBaioT, Mosib3y-
ACb NOKa3aHUSIMUN MPOCTOr0 YaCToTOMEepa
CO CTPEsioYHbIM MHAMKaTopoMm. OnbiT
paboTbl C TakuM reHepaTtopoM noaTsep-
AWM, 4TO MpU 3TOM MOXHO MOSy4UTb
[OCTATO4HYIO TOYHOCTbL YCTAHOBKW 4acTo-
Tbl. OfHAaKO B HEKOTOPbIX Cy4asx Hepes
napa3vTHbIe CBSA3W 4acTOTOMEp CaM MO-
XeT BHOCUTb CyLLUECTBEHHbIE NMOMEXU B
curHan reHeparopa. Beap "aHanorosbim”
€ro MOXHO NPU3HaTb TONbKO C HEKOTOPbI-
MU JONYLLEHUSIMI, NOCKOSbKY FaPMOHUKU
BbICOKOrO Mopsiaka BO3HUKAIOT yXe BO
BXOAHOM ¢dopmuposatene "MeaHgpa” u
[06aBnaioTCcs NOMexu OT ogHoBMBpaTo-
pa. MoaTomy GonbLUYIo YaCTb aHANOrOBbIX
4aCTOTOMEPOB U COHETAHUI “"aHanoroBbIn
yacToTomep ¢ undpoBbIM OTCHETOM” 1K
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4acToTbl M HanpsxeHus curHana U.. Onsa
CUrHasna c NOCTOAHHO aMnAUTYA0M NoKa-
3aHus BoSMbTMETpa OyayT U3MEHNTLCH
NPONOPUVOHANLHO U3MEHEHUIO ero Hac-
Totel. O6bIMHO B reHepartope ana crabu-
N3aunK aMNAUTYAbl BLIXOAHOrO CcuUrHana
BCeraa MpUHUMAIOTCH Mepbl U HUKAKUX
CIIOXHOCTEN Mpu onpeaesneHnun ero 4ac-
TOTb! HE BO3HUKaET.

Ha puc. 2 nokasaHa cxema npocToro,
4YNCTO aHanoroBoro 4acToToMepa, He Ao-
6aBnsIOLLEro HUKAKUX MOMeX (rapMOHUK) K
curHany reHepartopa [1]. Ero ocobeH-
HOCTb, HEe BCerga OKa3blBaloLWAACH He-
[OCTATKOM, — HYACTOTHO-3aBUCKMbIV BXOL-
HOW UMNEAAHC, YMEHbLUAIOLLMIACS HA BbICO-
KO4aCTOTHOM noaauanaldoHe ot 20 kOM Ha
10 k' oo 2 kOm Ha 100 k. BonbtmeTp
BbINOSIHEH HA MUWKPOCXEME [BYXKaHaslb-
Horo getektopa/sbinpamMutens K15740A1.
BTopoii kaHan CNonb30BaH Kak BOSILTMETP
BbIXOAHOIO CUrHana B reHeparope.

Mukpocxema DA1 obecreuvBaeT Bbl-
xogHoe HanpskeHne He meHee 10 B, u
BbIOOP MUKPOaMNEepMEeTPOoB He NpeacTas-
naeT cnoxHocTu. Mo3Tomy Ha cxeMe yka-
3aHbl pa3Hble TUMNbl — Te, KOTopbie Obinu B
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"undpoBoi Co CTpencyHsiM Nprnbopom™
BPSA, SN MOXHO CHUTATH YUCTO aHanoro-
BbiMK. B ananoroeom npubope c nosbi-
LLIEHHOWN YYBCTBUTENILHOCTBIO XENaTesnbHO
BoOOLE n3beratb UMMyNbCHBIX CUTHAMOB.

OpgHO 13 npocTeiwux peleHnin —
U3MEPATb BONBTMETPOM MEPEMEHHOIO
HaNpPsXXeHWs1 CUrHas, NoaaBaeMbili yepes
RC-penutenb. Cxema aHasnioroBoro 4ac-
TOoTOMEpa o4eHb npocTta (puc. 1). Em-
KOCTHOE COMnpoTUBfeHUe X¢ KOHAeHcaTo-
pa YMEHbLIAEeTCst C POCTOM HaCTOTbl CUr-
Hana: X¢ = 1/0C (o = 2xF), u Hanpsxexue
Ha BXOAE BOJSITMETPA 3aBUCUT TOJSIbKO OT

K 8b6/X00HOMY Oenumento

RISTIK RIS1IZK O47MmMK  M4761
Puc. 2

mukpocxema DA2.1 ¢ uenbio OOC coot-
seTcTeyloT R19 1 DAS.1 BbixogHoro kac-
Kafla reHeparopa, nokas3aHHoOro Ha Cxeme
puc. 2 [1]. Ero nutaHue — oT aBynonsp-
HOro NCTO4HKKA HanpsxeHus +/-17,5 B.
B cambIx NPOCTHIX Cy4aax UnvM mManbix
rabaputax reHepaTopa MOXHO 0OOUTUCH
OHVM MUKpPOaMNEPMETPOM, NOoAKIoHas
ero C NOMOLLbIO NepeksIioYaTens K HyXHO-
My BbIXOAy [/ YCTaHOBKW 4aCTOTbl UIN
M3MEPEHUS BbIXOOHOIO HanpsixeHus re-
HepaTtopa. Cxembl BOSILTMETPOB OAMHAKO-
Bbl. MoacTpoeuHble peauctopsl R12 1 R13
MCNONb3YIOT A5 KOMNEHCALWW HavanbHO-



rO HANPSHKEHWUA HA BBIXOAE MUKPOCXEMB) W
ANA NUHEARU3ALUM HAYANBHOTO YYaCTKa
wkans npubopa.

B Mukpoamnepmerpe tpebyeTca 3a-
MeHa LUKanbl, 4Ns 4ero HeoBXoaMMo akky-
paTHO BCKP&ITE ero kopnyc. Camy wkany
QueHb BLICTPO MOXHO M306pa3nTbL C
NOMOLLBIO NporpaMmel FrontDesigner 3.0.
BTy PYCUPULMPOBAHKBYIO NPOrPaMMy MC-
nosfb3yT MPpU OPOPMNEHUU  NULIEBLIX
naHenev npubopos. OHa NPUHAZAEXWNT K
TOW XE CEpUK, 4TO U NonynsipHele Layout
{pns pazeoaku nevatHbix nnat} v SPlan
{OANA BbIMEPHUBAHUA CXeM). Ana HeKoM-
MEPYECKOro NPUMEHEHMA OHA pPacnpo-
cTpaHfeTca 6ecnnarHo, U €€ NErko HanTu
B WHTepHeTe., KOHEYHO, NO CBOMM BO3-
MOXHOCTAM OHa yCTyNaer rporpaMMe
CorelDRAW, 1O oceavmBaTh ¥ paborath ¢
Hel HeCOU3MEPUMO herye 1 BricTpee,

Ana HactotoMepa 0kasanocs yoobHee
UMETb WkKany we Ha 100 penenvid, a Ha
110, 4T0 2aMeTHO ofbneryaer TOUHYIC
HACTPOWMKY reHeparTopa Ha vactoty 1 klMy
npu naMepesnn koadduumeHTa rapmMo-
HUK C NOMOLWLK MUWNAWBOABTMETPA [2].
Ans npymepa Ha pUuc. 3 NoKasaH SCKu3
JMLEBOW NAKENU CO LIKANON aranoroeoro
4acTOTOMEpPa C aBTOMaTUHECKUM BbIBO-
POM Npegena nameperni.

Ho ecnu HeoBx0AMMO UCNONL3OBATb
aHanoroBLI HacTOTOMED B KadecTse
CaMOCTOATENBHOIO  YCTPOWCTBA WU
BCTPOWTL €0, HANPUMER, B BONBTMETP, TO
WCMNONB30BATEL MEREKNINYATENb AR BbiBO-
pa AnanaszoHa 4acToT reHeparopa He
yaactca. W Tak kak we Bceraa 3apadee
4YTO-TO U3BECTHO 06 M3MEPAEMOM CUMHa-
fie, TO XenarenbHO UMeTb aBToMaThye-
cknil Bulbop npepena uamepernwi. o
3TOMy NOBOAY YAAJ0Cb HAWTW TONBKO
onMy ctatbio [3). MNpeanoxernuiii Tam
YACTOTOMED HE TOMLKO CNOXEH N0 CXEMe,
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HO ¥l MOXET CO3aBaTh 3aMETHBIE NOMEXU
OT UMNYNBCHBIX CUTHANOR.

ECnv B @BTOMATUNECKOM NEPBKAKINATE-
ne AnanasoHoB Mcnonk3oeate RC-aenn-
JeNb, TO W 34ECE MOXHO BOBUTECS 3HaHW-
TENBHOTQ YNPOLUEHWS 1 UCKNIONUTD Y34 C
UMAYNBLCHBIM CUrHanoM. Cxema Takoro
4aCTOTOMEPA NoKa3aHa Ha puc. 4. 3gech
RC-uene gonmxna 6bimb paccuuTana ana
pabothl B HONEe LWMPOKOM AManasoHe
vacToy, 4To6bl YBEPEHHO YyCTaHas/MBaTk
rpakvuel  nepeknyervs — 100 Iy",
"1 kMy" ™10 kMy". C eoixopa RC-uenu cur-
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Puc. 3

Ha/l Hepe3 BoiNPAMUTEND HA MUKPOCXEME
K1570A1 (DA1) nopaetca Ha koMnapaTo-
pbl Myukpocxemel DA3 (LM324N). Moporu
cpabareiBaHUa KOMNApaTopoOB yCTaHaBm-
BAKOT C NOMOLLBIO TIOAGTROEYHBIX PE3UCTO-
poB R30 (noaawanazox ao 100 klu}, R32
{8010 kM'u} vt R33 (8o 1 kMy). Ha oNeHb HU3-
K¥X HACTOTaX vAKW NPY ManblX YPOBHAX CUr-
Ha/10B BCE KOMMNAPATOPLI BHIKIOYEHD U CBE-
TOAMOAKI HE CBETATCA. [Npu curHane Sacto-
70 HWxe 100 Nu v ¢ Hanpaxeruem Bonee
50...70 MB 3axuraerca cesevoguon HL4A
kpacHoro usera {"100 I'u”). HanprxerHne
nutasns — +/—15 B.

Ha puc. S npuBeper HepTex neyarHom
NN&aTHl AN5 aHANOrORONO ABTOMATUYECKOr O
vactoTomepa. MNpu passoake NPOBOOHWU-
KOB NESATHOW NnaThl NPUMEHsNacsL Npo-
rpamma Sprint Layout 3.0; MHOr1e naroto-
BUTESNIN NEYATHBIX NNAT NPUHUMAKOT Yepre-
W B 3NIEKTPOHHOM BUAE B 3TOM PpopmaTte.

Brewnwi BUA Yy31a aHanoroeoro
HACTOTOMEPA NOKa3aH Ha GOTo pue. 6.

H3roTorneHHe npnbop HanaxueaioT
cnepyouwwM o6pazoM. lNepea HacTpor-
KOW Nydlwe oThasTe OAUH N3 NROBOAOB 0T
MukpoaMnepmeTpa PA1, ytobu chywavito
HE BBIBECTU €r0 U3 CTPOos. NoacTpoesHui
pe3vcTop R28 HYXHO YCTAKOBWUTE B NONO-
XKEHWE MaKCUMaNbHOrQ CONPOTUBNEHUA.

Moy perynuposke UCNONL3YETCA CUrHan
¢ reHepaTopa Ranpsennem 1 B. Ha vacro-
v&¢ 100 ¢l NOACTPOEYHbIM PE3UCTOPOM
R12 BuiCTARNAIOT HANpsixeHE 8 B Ha BbIXO-
ne 10 getextopa DA2. 3atem Ha yactore
10 k'Y TO4HO YCTAHABIMBAIOT NOPOT Cpaba-
ThiBaHWA KOMNapaTopa DA3.1 pesancTopoM
R30, 4robm! norac ceetoamon HL2 1 3axerca
HL1{"100 k4"}. Tun CBETOAMOAOE HE NMEET
3HaYeHKs. LLenecoobpasHo Ha CamoM W3-
KONACTOTHOM Arana3zoHe ("100 'y”) nocra-
BUTL cBeToauon HLA kpacHoro ueeTa, Ha
yactote oo 1 klu (HL3) — xentoro, Ha
vyactoTe ao 10 kM (HL2} — 3enexoro. Ana
noaavanazoHa camMmbix BHCOKWX 4acToT (0
100 k') MOXHO YCTAHOBUTE GBETOAMOA
HL1 cvrero ugeTa.

C enixopa komnapatopa DA3.1 curHan
YNPaBNEHWR NOJAETCH Ha 3NEKTPOHHBIA
KoM VT3, KOTOPbIA NOAKMOYAET COOTBET-
CTEYWLLME NOOOMANAZ0RY PE3NCTOPbl B
RC-penutene (C11R13R14). 3arem na
yactotax 1 kly v 100 Ny soicTaensoT
noporv cpabaTelBaHUs KOMNAPATOPOR
DA3.2 {pesvcTtopom R32) n DA3.3 (R33).
Komnaparop DA3.4 ebiknionaeT csevo-
avon HL4 npu OYeHb HU3KWX YPOBHAX
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BXOQHOTO CUrHaNg, Kak 310 COeNaHo 1 B
npomeinesHom MHK C6-11. MNopor ero - Puc. 6
CPabaTLIBAHUS MOXHO YCTEHOBUTL MOA- &8 X i H
6opom pesucTopa R34, B kauectee T .
3NEKTPOHHLIX KMIOYEW BNONHE yaoBne- . .
TeOpMTENEHO paboTtawT KT31020, Ho "'a‘l -
MOXHO UCNONB30BATE U APYIUe KPEM- - R
HWEBLIE TNAH3UCTOPHI. - ) 3"" = ny L .
Ha caMoM HU3KOYACTOTHOM noggua- . ° : . '
nasone, KOraa BCe HIEKTPOHHLIE KIIoYn JK 1
pa3omMKHYThHl, conpotusnendve B RC- LA
Lenutene ONPEAEnsieTcs PEancTopammn
R22, R23. Ha yacToTe S0 Ny nopcTpoey-
HeIM peancTopoM R23 ycramasnusawT
HaNPSAXEHWE Ha BLIBOAE 12 MMKPOCXEMbI . . -
DA2 paenbiM 2,5 B. MNpu cpabaTthiasim o rrn T
komMnapaTopa DA3.3 3nekTPORHbIN KNy
VT5 nogknioyaeT napannensHo PesncTo- YACT TA&O 100

pam R22, R23 nONONHUTENBHYIO UENb W3
R20, R21. 3arem na vacrtore S00 Ny
BLICTABNAOT TAKOE XKE HANPAXEHUE, KaK
a Zua 90 Ny, NOACTPOBYHBIM PE3UCTOPOM

1.

Ha cnenyiolleM noaamanazone {Ao
10 k1) noacTpoeyHeiM peaucTopoM R17
AOBUBZIOTCS TOMO € HANPSXeHWs npu
yacToTe 9 kI 1, HaKOHeL, TakyK Xe pery-
JUPOBKY NPOBOAAT peanctopoM R14 Ha
yacToTe 90 kl'u. YacToThl perynMpoBanvs
BbIBPAHBI HUXE MAKCUMANBHBIX, 4TOOLI HE
BO3HWKANG aBTOMATUHECKODE Nepekmoye-
HWUE AWAaNasoHOB.

3ateM NOAKNIOHAKT UIMEPUTENBHYD
rONOBKY W NpU curHane yacrovor 500 Ny
MoacTNoeYHBIM pe3nucTopoM R28 TouyHo
YCTAHABNMBAKT nNokazanua npubopa.
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MpoBEPAICT UX COOTBETCTBUE HA HACTOTE
200 My v Npn HEOBXOAUMMOCT NPOBOAAT
KOPPEKUMIO NOACTPOBYHLIM PE3UCTOPOM
R18. [anee HyXHO NpoOBECTW MNPOBEPKY
TOYHOCTW LUKANE BO BCEX AMarasoHax.

Ha Bxoa yactotoMepa “"A” {(Ha KOHAEH-
caropsl C10 1 C11) HeobBxogumo nogpa-
BaTb CHUrHaN ¢ NOCTONHHBIM HAMNPSXEHU-
€M, TaK Kak M3MEHEHUE HaNpPRXeHus Ha
BXOAE YACTOTOMEpa BHOCWUT NPONOPUWO-
HanbHylo oWWbKY B ero nokasanun. bes
ABTOMATUHECKON DErYIMPOBKU YCUNEHWA

e

30ecb OO0WTUCH HE ypacTea. B sonbtmer-
pe [2) yxe ecTb oNeHb HENNOXOW aBTope-
rynatop (APYP} nna aBTOMaTU4€CKOR
KanMBPOBKN USMEPUTENA HENUHENHBIX
UCKaXEHWH, B APYrX cny4anx Heobxoamn-
MO YCTAaHZBNWBATb HA BXOOE WHEPUUOH-
Heid APYP. Het nHeobxopumoctv Aobu-
BaTLCA OYEHb MAnNbiX UCKaKEHWIW, BHOCU-
MBEEX ABTOPEryNATOPOM, WM ONpEeneneH-
HbIX AMHAMMHECKMX XapakTepucTuk [4], Ho
xapakvTepucTuka crabunusaunu ypOBHSA
[onxHa ObiTh BO BCEM AWENA30OHE WU3Me-
PAEMBIX HANPSIXEHUIN TOPUIOHTANBHON,

B NoKazaHHOW HAa PUC. 4 CXEME HU3KO-
YacToTHOro 4yactoromepa (go 100 klu)
NPOCTON ABTOPErYNRTON Ha Bxoge obec-
ne4ymrBaeT AOCTATOMHYIO AN\ paavoniotn-
TENbCKOW NMPaKTUKY TOYHOCTb NOKazaHWin
napamerpa NPy HaNnpPRAKeHUu CUrsdnd B
wHTepBane 3nadenuid 0,1...10 B.

BHOCWMBIE aBTOPENYNATOPOM MCKAXE-
HWA He NOIBOMRKIOT MCNONL30BaTL €0 B
annapartype 3anuc U BOCNROU3BEACHNS
MY3blKY, HO OH YCNEWHO CNPaBnReTca ¢
3agavyer APY B n0gobHBIX UAMEPUTENBHBIX
yoeTponcTeax. YTtobs HE 2aHUXacb no-

KazaHua Ha BBICOKMX yacroTax
{50...100 'y}, B APYP npywnocCe npyme-
HUTE  DBonee  BHICOKOHACTOTHEI QY

K544YA2A (DA1). lNMogcrpoedyneim pesn-
cTopom R2 yctanaenveaoT nopor crabu-
hu3aumm ypoeHs, A0BMBAsSCE BLIXOAHOMQ
Hanpaxenwa okono 1 B npy BxoaHoM Ha-
npaxednn 0,1...10 B. OTknoHeHKe 0T 3T0-
ro 3Hauvesun 1 6yAeT B OCHOBHOM Onpeae-
NATb NOrPELUHOCTL U3MEPEHUN.

OdeHb yaoBHO HanaxueaTte NOA0GHbIE

NpUBOPE € NOMOWBLID LUGPOELIX OCLMN-
norpagor, AOCTOMHCTBA KOTOPbIX U3BECT-
Hbl. PaHble pagponobuienen otnyrvea-
NV BHICOKUE LIEHBI, HO TENEPEL B NPOAAXe
NOREWIUCE OTHOCUTENbHO HEAOPOrmne
uMPpOBLIE 3aNOMUHAKLME OCUUANO-
rpadpbl. Tak, AByXKaHanbHBIA OCLMANO-
rpag PDS 50228 (go 20 MIu) ¢upmbl
Owon ¢ GONbLUUM LBETHBIM AWCNNEEM
(7,8 moiliMa) UM NOXOXWW HA HEro
ocuunnorpad ACK-2525 croar peweene
U3BECTHOrO oAHOKaHanskoro C1-94.
Kore4ro, u 311 ynomsiHyTele Nnpnbopel He
BCEM JOCTYINHEl, HO C NOMOLULIO TAKOrO
ocuunnorpaga HacTporka HEKOTOPKIX
npuopos, HaANPUMeEp 4acToToMepa,
NpeBpallaeTcs B YAOBOMLCTBME, TeM
Honee uTo cpasy BMAKO OTCHET U 4acTo-
Th, U AMNAUTYAR CUrHana. Herwpe oc-
LUMANOrpaMMbl  MOXHO COXpasuTe W
Bbi3bIBATE NMPU HEOGXOOUMOCTY HA MOHU-
TOR VAW 3ANUCATHL HA KOMNbIATEP.

NUTEPATYPA

1. KysneyoB 3. HW3K0HACTOTHHIR W3MB-
PHTEIbHLIVM FEHERATOP G aHATIOT OBLIM 4aCTOTO-
mepom. — Paguwo, 2008, Ne 1, . 19—21.

2. Kyaneyoe 3. Bonermetrp — WHWU ¢
ABTOMATWYECKVM BHIGOPOM Mpeaena uaMepe-
wnin. — Paamo, 2008, Ne 8§, ¢.19-22, Ne 6,
c. 18-—=21.

3. fpuee KO. AHANOrOBLIA YacTOTOMED C
GBTOMAaTWNECKWM BHIGDPOM Npeaena mamepe-
wui: CB. "B noMows paauoniobBureno”, Buin.
108, ¢. 40—51. — M.: Narpwror, 1990.

4, Kyaneuos 3. ABTOMATUHECKUE PEMYARTO-
pbl YPUBHS 38YKOBbIX CUrHAanos. — Paawo, 1958,
Ne 8, ¢. 16—15.

Pegaxtop ~ A. Coxonos, rpaguxe — 10. Axapees,
POTO — YBTODE



OOpaTHOXO0A0BbIN
KackagumposaHHbin UUN

B. COKOJ1, 8. YawnukoBo CONHEe4YHOropcKoro p-Ha

MockoBckosi 06.

B npegnaraeMoii BHUMaHUIO YUTATENEe CTaTbe npumBoaSTCS ONu-
caHue nNpuHUNUNa fencrems n npakrmnyeckas cxema UNI Ha ocHoBe
06paTHOXO[OBOIrO KackagupoBaHHOro npeobpa3oBarens Hanpsxe-
Husi. OTcyTCcTBME BbIOPOCOB HanNpsXXeHUsi Ha CTOKe MOoJIeBOoro nepe-
KN0YaTesIbHOro TPaH3nuCTopa AaeT BO3MOXHOCTb CHU3UTb TpeboBa-
HUSI K €ro MakCHUMaJibHO [ONYCTUMOMY HarpsiXeHUIo.

CeTeBOﬁ UMMYSIbCHBIA UCTOYHWK NUTa-
HUSI, CXeMa KOTOPOro nokasaHa Ha
puc. 1, OTHOCUTCR K Tak Ha3blBa€MbIM
06paTHOXOA0BLIM NPeoBpazoBaTenaM, HO
CXema €ero BbIXOOQHOro kackapa cyule-
CTBEHHO OT/M4AETCA OT "knaccu4eckon”
06paTHOX0A0BOW. MOXHO 3aMETUTD, HTO B
CTOKOBOW Lenu Tpax3auctopa VT1 Her
aemMnouvpyowen AUNOAHO-PEe3NCTUBHO-

MOAKSIOYEH K MEPBUHHON OBMOTKE TpaHC-
¢dopmatopa T1 u cTaHeT paspsxarscs. B
3TO BpeMs MPOUCXOOUT HaKomnnerne
3HEeprvm B MarHUTHOM rose Tpakcdopma-
Topa T1. U HakoHeu, BO BpeMsi cneayio-
Lero o6paTHOro xoaa 3Heprus nepepaer-
CA Ha BbIXOA, 4epe3 BLINPSMUTENb Ha
nvoge VD3 1 crnaxunBaroLwem KoHgeHca-
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Puc. 1

KOHAEHCATOPHOW uenu, Ans nuTaHus
KOHTpOnfepa He TpebyeTcsi OTAenbHOM
06MOTKU UMNYNBCHOrO TpaHchopmaropa,
a B3aMeH Hero NpuMeHeHsl ABa OTAESb-
HbIX HAKOMUTESst 3Heprum — apoccens L2
1 pasgenutenbHblid TpaHcgopmartop T1.
B BbIxOgHOM Kackage, ynpolieHHas
CXema KOTOpOoro nokasana Ha puc. 2, v
HaseaHHOM B [1] "Cascaded Flyback”,
NpoLECC Nepenayn SHeprun MOXHO YC-
NOBHO pas3genuTb Ha Aga aTana. Ha nep-
BOM — 3HEPrusl HAKanIMBaeTCs B MarHnT-
HOM none gpoccenst L1 Bo BpemMs npsiMo-
ro xoga v nepenaeTca Yepes OTKPbITbIN
nvop VD1 Ha koHpeHcaTtop C1 B TedeHne
obpatHoro xoaa. K okoH4aHuio 06paTHoro
xona kongeHcatop C1 6ypeT 3apsixeH
Tak, 4TO ero BepxHsisi N0 cxeme obknaaka
nPYOBPETET MUHYCOBBLIN OTHOCUTENBHO
HUXHEW noTtesuvan. Ha BTOpoM 3tane BO
BpEMS CneayioLero NPSMoro xoaa 3apsi-
XeHHbI konpeHcaTop C1 uepesa OTKpbi-
ThiA TpaHaucTop VT1 v avon VD2 6yner

Tenepe npoananuanpyem
pa6oty UUMN (cm. pwmc. 1)
6onee petanbHO. Ha gnopax
VD1—VD4 cobpaH MOCTOBOW
BbINPAMUTENDb, KOHAEHCATO-
pbl C4, C5 crnaxuvsaioT nysb-
cauuun BBINPSAMEHHOTO Ha-
npsixenusi. Nockonbky npo-
LLECCbl HAKOMMEHUsi 3Heprum
COBMELLEHbI, 4EePe3 OTKPbI-
Thin TpaHauctop VT1 npote-
KaeT CyMMapHbLIA TOK Apocce-
na L2 v nepsuyHON 06MOTKU
TpaHcdopmaTopa T1. TokB L2
YBENNHUBAETCSH NIMHEWHO NOA, AEUCTBUEM
BbINPSAMIIEHHOI 0 HAMPSRXEHWS, U CKOPOCTb
€ro HapacTaHusi OrnpefenseTcs 3TUM
HaNPSKEHNMEM U UHOYKTUBHOCTBIO ApPOC-
cens. JINHEMHO HapacTaeT TOK U B Nep-
BUYHOW 06MOTKE T1, @ eMKOCTb KOHAER-
caropa C9 BbibpaHa Takon, YTO 3a Bpemsi
NPSMOro Xx0fa HanPsXeHWe Ha HeM u3me-
HSIETCS HE3HAYUTENBHO. JTa COCTaBASIO-

+Un

Ynpasn.
Obwun
Puc. 2

VD1-VD4 GS1G
U1 MOC205-M

vDg US3D

Lias ToKa TpaH3UCTOpa UMEEeT TO Xe
HanpaenexHve, 4TO M TOK pApoccens,
OCKOSIbKY K BEPXHEMY MO CXEME BbIBOAY
0BMOTKU NepBUYHON 06MOTKM TpaHchOp-
matopa T1 npunoxeHo HanpsxeHue
MWHYCOBOW MONSIPHOCTU.

Korga Tok yepes tpanauctop VT1 go-
CTUIHET ONPENENEHHOr0 3HAYEHUs, Ha-
npsxeHue Ha pesuctope RY, KOTOPLIN Bbi-
nosHsIeT GYHKUMIO faTumka TOKa, BbI30BET
nepekIioyeHne ynpasnsiioLLero KOHTPon-
nepa DA1 v NnoneBow TPaH3UCTOP 3aKpo-
ercsi. OTMETUM KaK HefoCTaToK TOT PakT,
4TO NPV OOHOM YPOBHE MOLLHOCTU C
"knaccuyeckum” o6paTHOXOA0BLIM MNpe-
obpa3soBatenemMm TOK TPaH3UCTopa 3[0€eCb
6onbwe. JOCTOMHCTBA YCTPOWCTBA Mpo-
ABNSIIOTCS Ha 3Tane o6paTHOro xoaa — no
Mepe 3aKPbIBaHUS NONEBOr0 TpaH3ncTopa
VT1 Tok gpoccens L2 3a cuet 3C camo-
MHOYKUMKN 3apsxaeT koHgeHcaTop C9.
[oCKOMBKY HANPSH»XEHUE Ha 3TOM KOHAEH-
caTtope HEe MOXET U3MEHUTBCA MIHOBEH-
HO, NEPEXOAHBbIN NPOLECC HA CTOKE TpaH-
3UCTOpa NpPOTEKaeT NnaBHO, BLIGPOC Ha-
NPSHXEHUs1 OTCYTCTBYET, NO3TOMY OTnaja-
er Heobxoam-
MOCTb B MpumMe-
HeHun pemnou-
pyloLen AmoaHo-
PE3UCTUBHO-KOH-
[eHcaTopHon ue-
nv [2], cywecT-
BEHHO CHWXalo-
wen KnAa vcrou-
HUKA  NUTaHus
npv Maneix 3Ha-
YEHUAX BbLIXOA-
HOM MOLLIHOCTU.

C  wHavanom
obpaTtHoro xopa
npekpawaercs
npouecc Hakon-
JIeHVs 3Hepruv B
TpaHchopmartope
T1, v Hanpsixe-
HWEe Ha ero nep-
BUYHON OBMOTKE,
KOTOpOE BO Bpe-
MS MPSIMOTO XoZa
6bII0 MUHYCO-
BblM, 32 CYET ca-
MOUWHAYKUMM CTa-
HET NloCOBbIM —
OTKPOKTCH Avof,

+126B

vD1 VD2

VD6, obecneuvBasi NUTAIOWLMM HANPSXe-
HueMm kKoHTponnep DA1, n awop VD9,
nuTas Harpysky. lpu nogoknwo4eHun K
CETU HanNpsiXeHne NUTaHus KOHTponnepa
nepBoHaYanbHO MNOCTYNaeT 4epes uerb
R6C8 1 orpaHuyBaeTcsa CTabunuTPOHOM
VD5 Ha yposre 15 B. Peanctop R10 orpa-
HU4YMBAET TOK 3TOro cTabunvTpoHa B yc-
TaHOBMBLLEMCA pexume, a gpoccens L1

N
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PAOWO N2 7, 2009

LONONHUTENBHO 3almLLaeT uenu NuTaHus
KOHTPONMEpPa oT BbIBPOCOB HanpPshXXEeHUs.
YacTtoTta npeobpasoBaHus 3amaHa ane-
meHTamu R4, C3 v cocTaBnsieTr okono
62 kl'y. BbixooHOE HanpsikeHne KOHTPO-
nmpyeTcsi ¢ nomowlbio ontonapsl Ul un
perynnpyeTcs 3a CHeT UBMEHEHUS CKBAaX-
HOCTW YNpPaensiowmMx MMNynbCOB, NOCTy-
natoLwmx Ha 3aTBOp TpaHaucTopa VT1.

WWI obecneunBaeT BbIXOAHOE HAanps-
xeHuve 12,6 B npu Toke oo 0,5 A. Hecra-
BGUNBHOCTb BBIXOAHOIO HAMPSXEHUS He
npesbiwaeT * 2,5 %, a ero nynbcauum Ha
yacToTe npeobpazoBaHna He NPEBLILAOT
100 mB. KT npu BbIXOAHOW MOLLHOCTU
6 BT cocTaensieT He meHee 0,72. Ipu oT1-
knouerun Harpysku WUUIM paboTtaet 8
pexvMe nepesanycka, npyv 3TOM BbIXOA-
HOE Hanps>xeHne He nosbiwaeTc. MuHu-
ManbHOM Harpy3koi, Npu KOTOPOA OH BXO-
OUT B PEXUM cTabunuzaumm, MOXEeT Cny-
XUTb ceeToauon, uHavkaumu. Notpebna-
E€MbIli OT CETU TOK B TAKOM PEXUME CHU-
XaeTcs A0 eOUHUL, MunnnamMnep.

YcTponcTeo 6bin0 cobpano Ha OBYX
MakKeTHbIX NeYaTtHbIX nnatax. Ha ogHon ns
HUX — KOHTponnep DA1 ¢ oTHOCsLWMMUCSA
K HEMY 3f1eMEeHTaMu, Ha BTOPOW — OC-
TanbHoe. lnaTtbl COEAVHEHbI MEXay CO-
601 NPOBOAAMN MUHUMAnNbHO BO3MOXHOM
ANuHBL. Ha nnare koHTponnepa ucrnonbL3o-
BaHbl PE3UCTOPbl U KOHAEHCATOpbl AN
NOBEPXHOCTHOIO MOHTaxa Tunopasmepa
1206.

KoHnpexcaTopw C5, C9 — K73-17, C4,
C11 — nogoxogsue no pasMmepam wu
paboyemy HanpsKEHUIO OKCUAHbLIE KOH-
nexcatopsl. Apoccens L1 — EC24, peauc-
Top R9 cocTaBner 13 gByx COEAUHEHHbIX
napannensHo, a R5 — aByx cOeaNHEHHbIX
nocnepoBaTenbHo. Tpanauctop IRFB830
3aMeHUM Ha APYron NoNeBov Nepeknoya-

TENbHLIN C AOMNYCTUMBIM Hanps>XXeHnem
ctok—ucTok 500 B, Tokom 4,5 A v conpo-
TUBNEHUEM KaHana B OTKPLITOM COCTOS-
HuUK He Bonee 1,5 Om. TennooTeoga ons
TpaH3ucTopa He TpebyeTtcs. B ycTpoicT-
BE NpvmMmeHeHa Mukpocxema UCC38C44D
dupmbl Texas Instruments. C HeGonbLn-
MU U3MEHEHUSIMU B CXEME MOXHO WC-
110Nb30BaTh aHaNOrM4YHLIE KOHTPOSEPDI
U3 Opyrux CEMEWNCTB, B TOM 4HuUCNEe "
UC3844A. BaxHo, 4T06bI MakCUMarnbHbIN
KO3 OULMEHT 3ANONHEHUS BbLIXOAHbIX
MMMynbcoB 6bin paseH 50 %.

Ona wusrotoenenus apoccenst L2 u
TpaHchopmaropa T1 npumeHeH manoraba-
puTHbIN  LLI-06pasHbii MarHUTONPOBOA,
EFD15 ¢dupmbl Epcos, matepuan Ne 87, B
KOMMAEKTE CO CTaHAAPTHLIM KapkacoM.
MHAyKTMBHOCTb OAHOrO BUTKA COCTaBNsiET
100 Hl'H. Apoccenb L2 copepxut 130 BuT-
koB npoeofa M3B-2 0,2, yNOXEHHbIX B He-
ThIPE CNOS U UMEET UHAYKTUBHOCTL 1,7 MITH.
MOXHO TakXe NPUMEHUTb FOTOBBIN APOC-
cenb C TOKOM HacoiweHus 0,3...0,4 A, Ha-
npumep, SDR1006-152KL ¢pupmel Bourns.
Tpancpopmatop T1 copepxut ase 06-
MOTKM no 36 BUTKOB npoeoga M3B-2 0,35,
“30NMpoBaHHbIe APYr OT Apyra AByMms
CNnosiMK MONNACTEPHOM nenHTbl. UHayk-
TUBHOCTb KaXaon 1z 06mMoTok — 0,12 mIH.
lMpyMeHeHWe ykazaHHbiX MarHMTONpOBO-
J[10B MO3BOSISIET MONYHUTb BbICOTY CMOHTU-
POBaHHOIO YCTPOWCTBA OKOSI0 10 MM.

Ina  Tpancpopmaropa aonyctuMo
TaKke MPUMERHUTbL KONMbLEBOW MarHuTo-
npoeog n3 martepuana MIM-140 ¢ Brew-
HUM auameTtpom 18 mm, KN ymeHbwunT-
csiHa2...2,5 %. B 3TOM criyyae uucno BuT-
KOB crnegyeT yBenuunTb A0 50, a 06MOTkn
ynobHee HaMoOTaTb BABOE CHOXEHHBIM
NPOBOAOM C BbICOKOKA4YECTBEHHOMN N30NsI-
uueit, hanpumep, MC16-14 vnm MMN37-12.

N3roToBneHHbI Taknm 0BpasoM TpaHc-
dopMaTop UMEET MEHbLLYID WHOYKTUB-
HOCTb PacCesiHus, a yCTPONCTBO paboTaeT
¢ HUM Bonee cTabunbro.

[Mockonbky 6GOSBLWNHCTBO 3NEMEHTOB
YCTPOWCTBA HAaxXOAATCS NOJ, HaNpPskernem
CETU, AN HANAXWBAHUS U MPOBEPKU Xena-
TESIbHO NMPUMEHWUTbL MOAXOAALLMIA NO MOLL-
HOCTW pasBsi3biBalOLLMI TpaHchopmaTop,
MOAKMIOYUB K BbIXOOY HaNaXvBaeMoro
UUN skBusBanenT Harpysku. lNpepsapwn-
TenbHO cnefyeT ybeauTbCs B UCNPaBHOCTU
KOHTpONfepa n ero uenew, ans 4ero, He
MOAK/IOYANA YCTPONCTBO K CETU, BPEMEHHO
nopaKT MexXy BbiBOAAMWU NUTAHUS KOHT-
ponnepa  NOCTOSIHHOE  HanpsixeHue
13...14 B. Ha 3artBOope TpaHauctopa VT1
DOJXKHBI MPUCYTCTBOBATb WUMMYNbCbl —
MeaHap € 4acToTon Npeobpas3oBaHus.

Mopn6opa 3NEeMEHTOBR N HaNaXuBaHUA
YCTPOWCTBO He Tpebyer. UN3MeHUTL Bbi-
XO[HOE HanpsXXeHWe B HebOoNbLUNX npene-
nax MoxHo nopbopkon pesuctopa Ri1
(1...2 kOm). MoJKMOUMB K BbIXOAY HOMM-
HaNbHYIO HAarpy3Ky, NPOBEPSIIOT BHIXOAHOE
HanpsbkeHue u, He Boikmoyas MU, 3ako-
pauvBaioT ero Bbixogd. CpeoHuit Tok, no-
TpebnsemMbli OT CeTn, NPu 3TOM AO0JXKEH
CHU3UTBLCS, HYTO CBUOETENLCTBYET O HOP-
ManbHou paboTe uenen 3awmTbl.

JIUTEPATYPA

1. Andreycak Bill. Application Note U-149A
"Unitrode Corporation™ Elegantly simple off-line
Bias Supply for very low power Applications.
SLUA 116, Texas Instruments, <www.ti.com>.

2. CemenoB B. 10. Cunosas 3neKTpoHuKa:
OT NPOCTOro Kk cnoxwomy. — M.: COJIOH—
Mpecc, 2006.

Penakrop — Y. Hewaes, rpaguka — W. Hevaes

UHTEPHET-MAFA3SUH "OECCHU”

npennaraer:

— MKO50 — apantep ana nopg-
knoyerust no USB yctpoiicTe IDE/SATA k
KoMnbloTepy — 1065 py6.

— MT3050 — crauuoHapHbiA COTO-
Bbii Tenedon GSM ¢ pyHkuuei 6ecnpo-
BOAHOM OXpaHHoM cuctembl — 8600 py6.

— USB ocuunnorpa¢ BM8020 —
2165 py6.

— AByxaAnana3oHHbIA YacToTOMEP
— BM8010 (1 Ny — 12 My, 100 My, —
960 MrIu) — 1950 py6.

— CobpaHHhylo, B KOprnyce, nnaty Muk-
pONpPOLECCOPHOTrO  MeTannouckarens
BM8042 — 1252 py6.

— Mporpammatop EXTRA PIC —
750 py6.

— BHYTPUCXEMHBIW OTNaAHMK YCT-
porcTe Ha PIC-koHTponnepax MICD2-
MC1 (ananor MPLAB-ICD2) —
1700 py6.

— Apantep K-nuuuun BM9213 ans
MOAK/IOHERUS NEPCOHANBHOTO KOMMbIO-
Tepa yepe3s USB Kk AVarHOCTUHECKOMY
karany (K- vnu L-nvHnn) 3neKTPoHHOIro
6noka ynpasnenus (3bY) asTromobuns ¢
Lenbilo AMarHOCTUKU W yNpaBneHusi ero
dyHkuuamMu — 823 pyb.

— ApanTtep K-numHun NM9213 (Ha-

60p ona cbopkun) ons NOAKNOYEHUS Nep-
COHanbHOro kKommnbioTepa 4epes COM-
nopT k 3BY aBTomobuns — 542 py6.

— MepexogHuk USB 8 COM BM8050
ons MK — 399 py6.

— OMEeKTPOHHLIN OTnyrveaTenb NoA-
3eMHbIX rpbidyHoB MKO80 (Habop nns
cbopkn) — 416 pyb.

— Uudporoit BM8037_BLUE Tepmo-
meTp (po 16 patumkos) — 930 py6.

— BocCbMuKaHanbHbI MUKPONPOLEC-
COPHBLIN  TaliMep, TepMocTaT, 4achbl
NM8036 — 1408 pyb.

— Habop "Yacroromep 10 Ny —
250 MIy” — 550 py6.

— GSM-curnanuzauvio BM8038 —
1122 py6.

— Liudposyio Lkany TpaHcuBepa —
850 py6.

— BM3151 — MapuwpyThelii 6opTO-
BOW KOMMblOTEP AN aBToMobunewn
cemelictea BA3 2110-2112 (2108-099,
2115) ¢ «koHTponnepamn BOSCH
M1.5.4.,, M1.5.4N, AHBAPb-5.1, 9AH-
BAPb-5.1.X, VS 5.X — 5395 py6.

— Yctponcteo BM9222 nns pe-
MOHTa U TECTVPOBAHUSI KOMIMBIOTEPOB —
POST Card PCI — 1729 py6.

— Ha6op SMD pe3ucTopoB TUMO-
pasmepa 0805 u3 170 HoMuHanoB o1

0 Om po 10 MOwm, =5 %, no 50 wT. Kax-
noro — 850 pyb.

— JleTto... NMpoponxaerca nMOUCK
knanoB u penukeuit! MK8044, roto-
BbI K 3KCNayaTaunu yHUBEpPCaNbHbIN
UMNYNbCHBIW ~ METannouckaTens —
11850 py6.

— NasinbHyio crtanuyuio LUKEY
702. deH + naanbHUK, U POBON UHAN-
kaTop — 2720 py6.

Bcerpa B npopaxe Habopbl petanen
ANs caMocTosTENbHOW cBopkn, Kopny-
Chbl, paguogetanu, matepuvans 1 obopy-
[I0BaHWE ANs ranku.

http://www.dessy.ru

e-mail: post@dessy.ru

105318, r. Mockea, a/s 52 "NO-
CbINNTOPI”. 3akasbl NPUHMMAIOTCH
no 6ecnnarHOMy MeXAyropoaHoOMy
MHOTrOKaHaNIbHOMY TenedoHy:
8-800-200-09-34 ¢ 9-00 go 17-30
MSK.

371 1 MHorune gpyrue Habopbl, y3nbi 1
Moaynu ansi pagunonibuTenbckoro
TBOPHYECTBA, @ TAKXKE KHUIM Bbl MOXETE
npuobpecTn no agpecy: MarasuvH
"TexHu4eckass KHUra" Ha TeppuTopumn
KHUXHOW sipmapku r. Jlo6epub (MO),
yn. BonkoBckasi, pom 67.

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




MeTtoauka paspa6otku ROM
BIOS nnatbl pacwupeHus

C. CA30HOB, r. MockBa

CerogHsi B nepCcOHaNbHbIX KOMMbIOTEPAX LUMPOKO MPUMEHSIIOTCS
nononuutensHsie PCl n PCI Express yctpoiicTtea, umerowme N3Y c
pacwupexmnem BIOS (ganee PCI ROM BIOS). lporpamMmsel, xpaHs-
wmecs B PClI ROM BIOS, oTHOocsTCS K Tak Ha3biBaemoMmy firmware,
OHMN oﬁcnyxusa:or Te M1 UHbIe annaparTtHblie cpegcTBa KOMIMbiOoTepa.
Oco6eHHOCTSIM NPOrpaMmMypPOBaHNs 3TOro PacLUMPEHMNs] ¥ NOCBSILe-
Ha gaHHasi CTaTbsl, OCHOBOM KOTOPOI NOCAYXMNI1 INYHbINA OMNbIT aBTO-
pa. @ynxyun PCI ROM BIOS, 3aBucsiLype oT KOHKPETHOro pusunye-
CKOro ycTpo#crBa, B CTaTbe He paccMaTpmBaloTCs.

Hpep,naraemaﬂ meToamka paspaboTku
pacwwupenus PCI ROM BIOS ynpo-
LAeT 3TOT NPOLIECC U YMEHBLLUAET YMCNO
noTeHuvasbHbiX ownbok. OHa npurogHa
kak ana PCl, Tak u ansa PCl Express ycT-
POWCTB, NOCKOJIbKY NMPOrpaMMHbLIE MOAE-
1 UX KOHUrypaumm u pacwupenus ROM
BIOS coBmeCTUMbI.

[Mpu 3anyCcke KOMMNbOTEPa BXOASALAs B
coctaB cuctemHoun BIOS nporpamma
POST (Power On Self Test) nwer n aktu-
Busnpyet PClI ROM BIOS. Tpoucxoout
37O B CieAyoLLEM MOPSIAKE:

— nowck B MN3Y ¢ warom 512 6awt cur-
HaTypbl pacwupenns ROM BIOS, pasHon
OAA55H;

— 4YTEHME 3arosfioBKa pPacwUpeRUst
ROM BIOS v onpeneneHuve AnvHbl MOAYNA
VHULManu3aumy;

— BbINUCIEHME U NPOBEPKA KOHTPO b~
HOW CYMMBI MOAYNS| MHULManu3aumu;

— 4YTEHWE YyKasaTensi Ha CTPYKTypy
nanHbix PCl-ycTpOnCTBa;

— yTeHne CTPYKTypbl AaHHbix PCI-
YCTPOMCTBA U CPaBHEHWE 3HAYEHUI NOEH-
TudukaTopa npounssoauTens, naeHTUdu-
KaTopa yCcTponCcTBa U Koga Kiacca ¢ OfHO-
VIMEHHBIMU MONSIMU B NPOCTPAHCTBE KOH-
durypaumumn aToro yCTpoucTea;

— nNpoBepkKa Tuna Koga Ha COOTBET-
CTBME apXUTEKTYpE YCTaAHOBMNEHHOro B
KOMMbIOTEPE NPOLECCOPA;

— MPU YCMNELWHOM BBINONHEHUN [OBYX
npeabiayLmnx NMyHKTOB 3arpyska momyns
nhrumanusauum 13 N3Y 8 O3Y koMnboTe-
pa, 06bitHO B o6nacTb anpecos 0COO000H —
ODFFFFH;

— nepefaya yrnpaeieHUs Ha TONYKY
BXOfZa nporpaMmsi pactumpexvs PCl ROM
BIOS;

— OXugaHue BO3Bparta YnpaBneHus
nporpamme POST un yctaHoBKa HOBOro
pasmepa cBo60AHON onepaTMBHOM nams-
TV B COOTBETCTBUU CO 3HAYEHVEM 3ne-
MeHTa "PaaMep Mogyns nHumanuaauumn™.

MocnegHue Tpu NyHKTa BLINOMHAKOTCA
JWb MPU YCNELWHOM BbIMONHEHUN ABYX
NPEALWECTRYIOLLMX MM NMPOBEPOK.

OnHOBPEMERHO C nepefayen ynpasne-
Hus PClI ROM BIOS B peructpe AX e
nepefalwTcs KOOPAWHATBI AAHHOTO YCT-
powncTtea Ha wuHe PCI. B peructpe AH —
Homep wuHbl PCl (Bus Number). B nsitu
cTapuunx paspsgax peructpa AL — Homep
yctpoinictea PCl (Device Number), a B
MAAALIMX TPEX pas3psigax 3Toro perncrpa
— HOoMep ¢yHkumn (Function Number)
AaHHoro ycrtpowncrea. [llepepaya 3aTux
napameTpoB YNPOLLAET KOHDUrypuposa-
HUEe KOMMbioTepa NPU Hanuyun B HEM

Heckonbkux WuH PCl, Heckonbkux oguHa-
KOBbIX ycTponcTB PCl unu MHOrodyHKLmo-
HANbHbIX yCTpOﬁCTB, pasMeuleHHbIX Ha
OpOHOW nnare.

CyulectBeHHas ocobeHHocTs PCI ROM
BIOS 3aknoueHa B TOM, 4TO coaepxawlas-
Csl B HEM MPOrpamMMa BbIMNONHSAETCS He U3
MN3Y, a npeaBapuTenbHO NEPENUCLIBAETCSH
B O3Y komnbiotepa. Jlvwb nocne 3Toro
3anyCcKaeTcs npoueaypa MHMUMannsagmn.
Mo 3aBepLieHn 3TOW NpouEenypbt ee Npo-
rpaMMHbIi KOA, Kak npaevno, 6onblwe He
Tpebyerca n MoxeT 6biTb yoaneH ns O3Y
NONHOCTBIO WAKM HYacTUYHO. Janee ynpas-
neHue Bo3epaiyaerca nporpamme POST.

OcTalwuiics B O3Y nporpamMmHbIii MO-
Ayfib MOXET CNyxuTb apavisepom PCl-ycT-
poncTea [0 nepesarpys3ku unu BbIKIIO-
4YeHUsi KOMMboTepa. Ho 3Ty BO3MOXHOCTH,
KaK NpaBwiio, He UCMONb3YIOT, NPeanoyn-
Tas apavisepbl DOS nWindows, v yaansior
13 O3Y Moaynb pacLMpeHyst NOSHOCTBIO.

dusuyeckn B Mukpocxeme M3Y Ha
nnate ycTpPOWCTBA MOXET HaxXxOAuUTbLCH
HECKOJIbKO MPOrpaMmMHbix GparMeHToB
L5 MPOLLECCOPOB C PasNVHHOW apXuUTek-
Typoit. dparMerTbl pacnonarawT nochne-
[0BaTeENbHO, BbIPaBHMBAs WX MO rpaHu-
uam, kpatHbiM 512 6aiit. MoxeT 6biTh
3aHaT BeCb obvem [M3Y, HO yawe Bcero
WUCMONb3YETCH TONLKO Er0 HacTb.

Crpyktypa PClI ROM BIOS gns PC/AT
COBMECTUMBIX KOMMbIOTEPOB MpUBEAEHa
Ha pucyHke. Oxa nogpobHO onucaHa B
crneuyudukaumm wuHet PCl [1] u coctouT
M3 3arosioBka, CTPYKTypbl AaHHbix PCI-
YCTPOMCTBA, MOAYNS MHULManu3aumm v
moaynst paboyero koga. 3arofioBOK Cny-
xuT npertudukatopom PClI ROM BIOS
npu ero noucke nporpammont POST.
Crpyktypa panHbix PCl-ycTpoiictBa —
DOMNONHUTENbHBIE CBEAEHUS O KOHKPET-
HOM ycTponcTee. Mofynb WHUUMAnu3a-
LMK BBIMOSHSIET €ro NEPBUYHYI0 HACTPOMN-
Ky, @ MoAysib pabBoyero koga CryxuT ero
nporpaMMHelM  gpamsepoM. Mnagwuvi
6anT cymMMbl 3HaveHuh Bcex BanTtoB OT
Havana N3Y no cooTBeTCcTBYOWErO Balita
KOHTPONIBHOW CYMMBbI  (BKJIIOYUTENBHO)
[0mKeH OblTb PABEH HYTIO.

Crpykrypa 3aronoeska PClI ROM BIOS
npveeneHa B Taén. 1. B otnnune ot 3aro-
noska ROM BIOS ISA-ycTpoicTBa, OH Co-
LEPXUT yKasaTenb Ha CTPYKTYPY AaHHbIX
PCl-yctpoiictea. OHa pomxHa ObiTh pac-
nonoxexa B npegenax 64 K6ant ot To4ku
Bxofa B nporpammy PCl ROM BIOS u
COCTOMT U3 NOJSIEN, MOKa3aHHbIX B Tabn. 2.
CtpykTypy yuTaet nporpamma POST, Bxo-
aswas B cuctemuyio BIOS.

Kaxpoe PCIl-ycTponcTBO umeet po-
CTYNHOE NPOrpamMMHO NPOCTPAHCTBO KOH-
¢urypaumv, B KOTOPOM OMNpPeaeneHsbl He-
obxogumbie gns ero paboTbl pecypcobl

3aronosok PCl ROM BIOS namsiTv, nopThl BBOLA—BLIBOAA U OCO-
CTpyKTyPa HaHHEX 6€eHHOCTN npoTokona LWWHBI PCl (PCI
PCl ycTpotictea Express) paHHoro yctpowcrtea. Hekoto-
Eairr pbl€ NONA CTPYKTYPb! AaHHBIX WAEHTUYHDI
Mogyn paBoyero Kona KoHTpOnbHoii  VIMEIOLLUMMCS B MPOCTPaHCTBe KOHpuUrypa-
= _/ CyMMbI ummn PCl-ycTpoicTea. B 4acTHOCTH, AOMXK-
Eaitr Hbl COBMagarb 3Ha4YeHUs! UOEHTUPUKATO-
Mopynb utuyuanusaum | vowtponbhon  POB NMpoussoawTens (Vendor Identifi-
Cso6ogHoe npoctpaHcteo N3Y CyMMbI cation), npeHTUPUKATOPOB YCTPONCTBA
(Device ldentifica-
tion) u kopapl knacca
Tabnuua 1 (Class Code).
OnuHa, Tun kopa (Code
Cwmeu. GavT 3HaueHue Type) onpepenser
TUNn nOpoueccopa,
?: 1 Oﬁ-’H CurHatypa N3Y pacwwrpenns ROM BIOS ans KOTSDOFO npg -
2H 1 Uucrio 6rokos no 512 6aiiT B Moayne uHuLmanusaLum | Ha3HaueH  mcnon-
3H 3 Touka Bxoaa HAEMbIN KOA AaHHO-
6H 18 Peseps ro paclwunpenvs:
18H 2 Ykasarvenb Ha CTPyKTypy AanHbix PCl-ycTpoiictea 0 — Intel x86,
PC-AT coBmecTu-
Tabnuua 2 Mbii;
Irvna o 1 —;_ cTaHpapt
) i pen Firmware;
Cwmewy, GaT 3HaueHue oA RISC
OH 4 Curnatypa (ctpoka “PCIR") npoueccopsl oup-
4H 2 WpeHtudmkarop npoussoantens Mbl  Hewlett-Pac-
6H 2 Wpentucpukarop yctpoincrea kard.
8H 2 |Peseps ) Bce npyrvie 3Ha-
0AH 2 [lnnHa cCTPyKTYpbl A@HHbIX PCl—yCTpOMf}TBa YEHWS — PE3EPB.
OCH 1 Bepcusa cTpykTypb! AanHbix PCl-ycTpoiicTa JLnvHa KopoBOro
ODH 3 Kog knacca PCl-ycTpoicTBa cermenta (lmage
10H 2 [nvHa koaoBOro cermeHTa Length) pasHa cym-
12H 2 Bepcus koaa pacwmpernns PCI ROM BIOS o
14H 1 Tun koaa MapHou AMHE 3a-
15H 1 VavkaTop rONOBKa, CTPYKTYPbI
16H 2 Pesepe AAHHBIX PCl-ycT-
poncTea, m™MoAayns
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PAAWO Ne 7, 2009

vHULManuaauum v Moaynsi paboqero koaa.
Epvnnua ee namepennss — 610k oavHom
512 6anT.

Ecnu crapwwuii paspsig 6anta B none
"MHpukatop” (Indicator) paseH eauHuue,
OAHHBIA KOOOBBIN CErMEHT — MOCNEOHUIA.
OcTasbHble pas3psabl UHOMKaTopa He Uc-
NONb3YIOTCS.

Ona nporpammupoBanus PClI ROM
BIOS nyuwe ncnosnb3oBaTh A3bik aCCemb-
nepa, kak Hanbonee nNpPUCrnocobBneHHbIN
ons paboTsl HENOCPEACTBERHO C annapa-
TYpoW, perucrtpaMmv u npepbiBaAHUAMU.
MoxHo ucnonb3oeaTb, Hanpumep, Turbo
Assembler, BxogsiLumii B cocTaB nakera
Borland C++ (Bepcuss 3.1), KOTOpLIA B
cBoe Bpems 6bin nonynsipeH y oteue-
CTBEHHbIX NpOrpaMMucToB. Ans Hero
cyulecTByeT 6onbwoe uncno Gmubnuortek
noagnporpamm.

MporpamMmmnpoBaTb U OTnaxuneaTtb pac-
wupeHve PClI ROM BIOS nydwe Bcero
nméo B cpepe DOS, nubo B cpene
Windows 95/98/Me B pexumMme KOMaHOHOM
CTPOKM, 4TO YNPOLAET HernocpencTBEH-
Hoe obpallerre K annapaTHbiM pecypcam
Y ucnonbloBakve npepbiBasun BIOS.
Windows NT/2000/XP Takux BO3MOXHOC-
Ten NPOrpaMMnNCTy He [aeT.

O6pa3 copgepxumoro PClI ROM BIOS
npeacraenset cobo ABouYHbIA ¢ann. Ho
370 He 06bIYHBIA UCNONHSAEMBIN dakn, 4To
06yCnoBrieHO ero CTPYKTYPOW, OTAMHHON
ot dannos *.com u *.exe. Ero Henbas
nony4nTb MPOCTHIM MNEePEeUMeHOBaHNEM
danna *.com, NOTOMY 4TO KOAbi B TAKOM
darine npegHasHayeHbl s 3arpyskn B
03Y komnbloTepa co cmerennem 100H, a
cogepxumoe PCl ROM BIOS — ¢ Hyne-
BbIM cMeLueHneM. K Tomy xe darin *.com
HEMPUroaeH AN OTNafKu, MOCKONbKY HEe
COAEPXUT 0TNIaa04HON nHdopmMauuun. ns
3TOr0 HyXeH ¢dann *.exe.

Mpepnaraercs cnepywowas TEXHOMO-
rus pa3paboTkM M OTNaaku nporpamMMel
nns PClI ROM BIOS. CHauana paspa6arbi-
BaeTCs ee TEKCT Ha s3blke accembnepa
(HasoBeM ero ¢dann bios-exp.asm). 3arem
BbIMONHAKTCA KOMNUASILNA NCXOOQHOMO
TekcTa u cbopka cTaHpapTHoro davina
*.exe. KomaHgHble CTpOKU Ansi 3T10ro
LOMKHBbI UMETb CEeAyIWnNA BUA:

tasm /m/1/z1 bios-exp.asm

tlink /v bios-exp.obj bios-exp.exe

Janee BbINOMHSAETCHS OTnagkKa rMpo-
rpammbl. Tlocne Hebonbuwon moguduka-
LMK UCXOOHOrO TEKCTa TPaHCNsiUMS oTna-
XXEHHOW MpPOrpamMmbl NOBTOPSIETCH U CO3-
naercs bios-ext.bin — pBowuHbIn dann
obpaza MN3IY. Ons 3T0ro BbIMNOAHAKTCH
cneaylowme KomaHabl:

tasm /m/1/s bios-exp.asm

tlink /t bios—exp.ogj bios-exp.bin

Ana nonysenuns ¢arnos AByx pasnuy-
HbIX TUMOB U3 OJHOr0 UCXOOHOro TEKCTa
PEKOMEHAYETCA NPUMEHSITb YCNOBHYIO
KOMNUASILUIO, YTO MO3BOJSIUT CBECTU K
MWHVUMYMY CUHTaKCU4Yeckue u yHKUMO-
HasIbHbIE OLIWBKU.

ALpecHOe NPOCTPaHCTBO AaHHbIX U
koga B nporpamme ans PCI ROM BIOS
€[VHO, NO3TOMY A0NXHA MCNONb30BaTLCS
mogene namatn TINY. Pa6otas ¢ naketom
Turbo Assembler, xenaTenbHO MCNONBL30-
BaTb pexum IDEAL BMECTO CTaHAapTHOro
MASM. On noseonsieTr 6onee cBob60aHO
obpalaTbCsa CO CTPYKTYpamMu AaHHBIX W

nony4atb 6onee "yutabenbHBIA® TEKCT, 4TO
YMEHbLLIAET BEPOSTHOCTb OWMBOK B MPo-
Hecce nporpamMMupoBaRms.

Heobxooumo 06paTuTb BHUMaHWE Ha
TOuKy BXoAa B nporpammy PCI ROM BIOS.
370 4ETBEPTLIN 3NEMEHT CTPYKTYPbI 3aro-
noeka (taén. 1) pnvHon Tpm Banta, KOTO-
pblth NpeacraenseTr cobon komanHay JMP,
3a4aloulyio nepexod K Hadany moayns
vHULManm3aumu. 30ecCb KPoeTcs OauH
nogsox. Komanpga JMP moxeTr umetb
LNVHY OT OBYX A0 nATM 6arToB, KOTOPYIO
Bbibupaet accembnep npu ob6paboTke
MCXOOHOr0 TEKCTa B 3aBUCUMMOCTU OT
"ovHbl” nepexopga. Npu aTtom accembnep
CcTapaeTcsi COKpPaTUTb UCTIONHAEMBIN KOA.

Jaxe npsMoe ykazaHue Tuna nepexo-
na NEAR He rapantupyet ¢opMmpoBaHust
accembnepomMm TpexBanTHON KOMaHAbl
JMP, ecnn agpec nepexopa OTCTOUT Ha
128 1 meHee 6GaliToB OT aapeca KOMaRgpl.
Ho komanga JMP B 3aronoeske PCI ROM
BIOS of6sizatenbHo gomkHa ObiTb TPEX-
6anNTHOM, NHaYe HapyLUMTCS BCS CTPYKTY-
pa pacwwuperus. Pewaetca ata npobne-
Ma HeCKOMNbKMMU crnocobamu, n3 KOTOPbIX
Nlyyle MCnoNb30BaTL HENOCPEACTBEHHOE
3ajaHue kopa ornepauun n onepaxga
koMaHabl JMP COOTBETCTBEHHO AVPEKTU-
Bamu DB v DW:

EntryPointInit:
DB 0E9h
pw (offset PROC ROM_EXp)-(offset RsvPciRom)

Heobxoaumo ob6patnTb BHUMaHWE Ha
MHULMANN3aUMIO CErMEHTHBIX PErNCTPOB
DS u SS npu ctapte nporpammel. [axe
npu Ucnonb3oBaHun moaenu namstu TINY
3Ha4YeHWe cermMeHTa AaHHbix B danne
*.exe OTNnYaeTcsl OT 3Ha4YeHUs KOAOBOro
cerMeHTa. AHanoru4Ho geno obcTout u c
CermMeHToM cTeka. [1osTomy B Takon davn
HY>XXHO BKJIKO4YUTE creayuie KoMaHabl:

mov AX,_TEXT
mov DS, AX
mov AX,_DATA
mov SS,AX

B 10 xe Bpemsi B gBou4HOM davine
3Ha4YeHUs1 CerMeHTHbIX PerucTpoB Koaa,
[aHHbIX N CTeka A0MXHblI COBNaaaTb, ANs
4yero Heo6xo0aMMO BbINONMHUTL CNEAYIOLNE
KOMaHAbl:

mov AX,CS
mov DS,AX
mov SS,AX

lMpyn ncnonb3oBaHUM AVPEKTUB, aBTO-
MaTU4yeCKkn Bblaenswwmx namMaTb NoA
cTek, Turbo Linker coobuaeT 06 owubke:
“Fatal: cannot generate COM file: stack
segment present”. Yrobbl wusbexarb
3TOro, Heo6xoaAMMO BLIAENATL NAMSTL AN
CTEKOBOr0 CErmMeHTa CTeKa BPY4HYIO.
Torpa Turbo Linker, xots u coobwut 06
oTcyTcTBUM cTeka "Warning: No stack™, HO
BCE-Takun CO3[acT [OBOWHHBIA dawnn.
MamsATs Nog cTek cnepyeT pacnonaratb B
KOHLIe CermMeHTa Nnporpammbl, a B €ero
Havane AoMmKeH GbiTb MHULMANM3NPoBaH
ykasatenb cTeka (pernctp SP):

mov sp,offset Progstack

*

*

EVENDATA ;EbipaBHUBaHWe NO rpaHuuaM CnoB
;BhAeNsieM namsTb A8 CTeka
Progstack DB 200h DUP(?)

3aronosok PCI ROM BIOS pomxeH
comepxaTtb CTPYKTYpy AanHbix PCl-ycT-
DOVICTBa, 3Ha4eHunsa onpeneneHHbIX 3ne-
MEHTOB KOTOPOW [OJDKHbI COBMapartb CO

3HAYEHUSIMU OAHOUMEHHbIX NONEN B NpPO-
cTpaHcTBe koHpurypaumm PCl-yctpoin-
CTBAa, 0 4eM ObIno cka3aHo Boiwe. Kak npa-
BUNO, ANMHA NPOrpaMMbl MONy4aeTcs He
kpaTtHon 512 Garitam. Ee Heobxogumo
[0BECTU [0 KPATHOro 3HavyeHust (He obs-
3atenbHo Ao nonHoro obwvema [13Y),
[OMONHUB NPOW3BOSibHbIMKU Bavitamu. B
ocTaBwwmxcs Avenkax "unctoro” M3Y 3a-
nucadbl 6aritel OFFH, oHu 6yoyT npourHo-
pypoBaHbl Nnporpammoit POST.

Kak 66110 Cka3aHo Bbiwe, 6anT KOHT-
PONbHOW CyMMbl MOACHUTLIBAIOT CROXEe-
HWEM 3Ha4YeHun Bcex 6anToB NPorpaMmbl
W OOMNOMHEHUEM TMOJNYYEHHON CYyMMbl A0
Hynsi B Mnaawem 6ante. PaameLwlaioT 3ToT
6anT He HeNoCcpPeacTBEHHO 3a NocneaHn-
My HariTamMu NPorpamMmbl, kKak PEKOMEHay-
etcs B [3], a B kOHUE 6n10Ka, AONONHAIO-
wero AsnHy NporpamMmbl A0 3HAYEHUs,
KpaTtHoro 512. B npoTMBHOM cry4ae KOHT-
pOsibHAs CyMMa pacLUpenusi, noacuu-
TaHHas nporpammMa POST, 6ynet Hesep-
HOW M OHO He nony4uT ynpasnexus. Moa-
CHET KOHTPOSIbHOM CYMMbl MOXHO BHECTU
B UCXOAHbIM TEKCT NporpaMmel nubo noa-
CYMTaTh €€ OTAESLHO U C NOMOLLBIO NI060-
ro HEX-pepakTtopa BHECTU B YXXE rOTOBbIM
LBOWYHBIN ain.

Jlnsi KOPPEKTHOr 0 3aBEPLUEHUS PpabOoThl
nporpammbl PCI ROM BIOS, odopmnen-
HOW B Buae danna *.exe, HeoBxoaMMO
3aKOH4YUTb ee CTaHOApTHLIM BO3BPATOM B
DOS, paxe ecnu oTnaaka npon3soanTCs B
cpene Windows 95/98/Me. CoortBeTcT-
ByIOWUME CTPOKU NPOrpammbl BuIrMsasT
cneaywowmm o6pazom:

mov AH,4Ch

int 21h

Ho no 3asepweHun wvHULManusaumm
nomxkeH 6biTb BbINONHEH BO3BPAaT ynpas-
neHus nporpamme POST, 4yto peanuay-
eTCca opHON KomaHnaowm retf.

MonHoe unun vacTuuHoe oceoboxpe-
HUE ONEpPaTUBHOW NAaMSATN NOCTE NHULMA-
nuzayuu PClI ROM BIOS peanusyetcs
KOMaHAoM

mov [Initsize],0

Mpwn 3anycke PCI ROM BIOS nporpam-
ma POST nepepaet en B peructpe AX
KOOpAuHaThl ycTpoicTBa Ha wwuhe PCI,
KOTOpble Heob6xoaumMo coxpaHutb. OHU
0AT BO3MOXHOCTb MOSy4UTb A0CTYN K
npocTpaHcTBy KoHopurypauum PCl-ycT-
pONCTBa, B TOM 4YUCNE K €ro perncrpy
6a3oBoro agpeca. 3Has 3T0T agpec, MOX-
HO 06paLLaTeCA KO BCEM BHYTPEHHUM pe-
cypcam yCTpOWCTBa, ANA Hnuvanusaunm
KOTOPbIX COBCTBEHHO W MNpearasHayeHa
PCI ROM BIOS. bazosuivi agpec ISA-ycT-
POWCTB NOCTOAHHLIN 1 3a4aeTCs annapar-
HO, HaNpMMepP, C NOMOLLBIO OXaMnepoB
Ha nnate. B PCl-ycTporictBax oH nepe-
MEHHBIF 1 334aEeTCA NPOrpaMMHbIM CNo-
cobom. 310 genaet BIOS, BoINONKHAS Npo-
uenypy Plug’n’Play npu BKIKOHEHUN KOM-
nbloTEPA.

B otnaake pacwwupenus PCI ROM BIOS
Cc nomouwpbio danna *.exe nporpamma
POST He y4acTByeT W, €CTECTBEHHO, He
nepefaetr €My HUKaKux napameTpoB.
MoaTomMy HEO6X0AMMO CamMOCTOSITENBHO
onpeaenvTb KOOpAUHAaTbl UICKOMOrO yCT-
powcTea Ha wuHe PCl. ns 3TOro B WUWHY
PCl BcTpo€eHbl Tak Hasbiaemble "Mexa-
HU3M KOoHwurypauum 0° n "Mexarnmnam
KoHdurypauuu 17, KOTOPbIE UCMOSL3YIOT
cneumnanbHbii NPOTOKON W PErncTphbl



CONFIG_ADDRESS (0OCF8H) n CONFIG_
DATA (OCFCH) [1]. OgHako nyywe wuc-
rnosib308aTh COOTBETCTRYIOLLME MpPepbIBa-
Hus PCl BIOS [2], 4TO 3HauuTenbHO
yMEHbLUAET TPYOOEMKOCTb U CROXHOCTb
peannsauumn anroputMma novcka ycTpown-
ctBa KHa wuHe PCL. Nepep ncnonb3oBaHu-
emMm npepbiBaHns PCl BIOS Heobxoovmo
ybeputbcs B €ro Hanuumn. MoxHo, Ha-
npuMep, BbIMONHUTL MOUCK YCTPONCTBa
no kogy knacca CorfnacHo npumepy B
Tabén. 3.

TemMa. 31O NMWaeT NporpaMMucTa BO3-
MOXHOCTU UCMOJNb30BaTb HEKOTOPbIE
NPUBbINHBIE [UN51 HErO NPEPbIBAHUSA U CUC-
TeMHble nepemMenHHble. Heobxoaumo o6s-
3aTesibHO NPOBEPUTL, YTO OHU onpenene-
Hbl B BIOS, ocoberHo 3TO kacaeTcsi cuc-
TEMHOro Tanmepa.

Cratbst [3] — npakTUHecKu enuHCT-
BEHHasi HA PYCCKOM A3bIKe, ONUCHIBAIOLLAS
OCHOBbI (pYHKLIMORMPOBAHUSI PACLUMPEHUS
ROM BIOS 1 MeToauvKy ero nporpamMmmupo-
Banus. Ha cante <www.wasm.ru> MOXHO

o6HapyxuTb ee

o dpcinevt Tabnuua 3  nouytu nonwyio Ko-
PRO FindpciDevice near
" . . " nuio, AaTUpoBaH-
mov DevFound ; CH HaigeHo p
fov £X,08103h]’0 ; CHuMaem (nar "YCTPOWCTBO it Hyt0 2000 r. K coxa-
fov ECX,ClassCode ;3aHocum B ECX KOf knacca neHwvio, 3ta paboTa
int 1Ah  ;Mwem PCI yCTPOWACTBO 3a4aHHOrO knacca KacaeTcs  TOJIbKO
jc @QEnd ;YCTPOACTBO He HaiiaeHo ROM BIOS ISA-ycT-
;EC/IM OHO HaipaeHo, TO o
mov BusNumberEJ,BH ;3anOMMHaeM HOMep UWHB, pouCTB, K TOMy X€
mov DeviceNumber],BL ;3anomuHaeM HOMep yCTpOWCTEa, COAEPXUT HECKO-
;yCTaHaBnuBaeM ¢nar "YCTPOACTBO HanpeHo" NIbKO HETOYHOCTEW.
. mov [DevFound], 1 B koHue 2007 r. u3
@@end: ret nesaTu BbIWEN ne-
ENDP Findpcipevice PEeBOA KHUrK 13-

HakoHelr, HeoBxoanMMO HanOMHUTD,
410 nporpamma PClI ROM BIOS Bbinon-
HAETCH, KOrda B KOMMbIOTEP €Llle He
3arpyXeHa HUKakas onepauvoHHasl cuc-

BECTHOMO Nporpam-
mucTa L. Canuxana [4], roe B yucne npo-
4YMX PACCMOTPEH U BOMPOC NPOrpaMMmpo-
BaHua pacwwupenuss PCI ROM BIOS. ns
peweHus ston 3apaqun M. CanuxaH wc-

nonb3yet Mmexannambl Plug'n’Play n IPL
BIOS, a Ttakxe TouKy BXOfa A9 3arpy3ku
BEV (Bootstrap Entry Vector). B peaynsra-
TE peLIeHVe MNony4aeTcsl AOBOJIBHO COX-
HoiM. [py 3TOM uvcnonb3yloTCs onepa-
LMOHHas cuctema Linux n COOTBETCTRYIO-
uine MHCTPYMEHTHI. Moka xe BOMbLINHCT-
BY paspaboTYMKOB IMEKTPOHHbIX YCT-
poucTe, Aa u nporpamMmmuctos, 6onee
npuebiiHa cpepa DOS/Windows. Tem He
meHee kHura [. CanuxaHa — xopoLiuii
UCTONHUK nHPOPMaLMN U METOAVK MPO-
rpamMMUpOBaHUSI.

JINTEPATYPA

1. PCl Local Bus Specification, revision 2.3. —
<http://fp.cse.wustl.edu/csed462/
DatasHeets/pci_23.pdf>.

2. PCI BIOS Specification, revision 2.1. —
<http://www-online.kek.jp/~yasu/
Parallel-CAMAC/bios21spec.pdf>.

3. BoppaueB A. Kak nameHuts “cnocobHo-
CTU” KOMNbloTepa. MNepcoHanbHbBIE KOMMNBIOTERLI.
CnpasoyHas kHWra nporpammucra, ebin.10. —
M.: Undoapr, 1994.

4. Cannxan [1. BIOS. uzaccembnuposa-
Hue, MoauduKauvs, NporpammmMpoBaHue. —
C.:M6.: BHV4, 2007.

Pegaktop — A. onrvi, rpagumka — A. Jonrwi

WHTEPHET-MAIrA3SHMH "EKITS.RU"
npepnaraer:

— Habop BbIBOOHBLIX PE3UCTOPOBE,
(yrnepopgHbie, a Takke merannonne-
HOuHbIe), psg E24 no 20 wr.

— HaGop BbIBOAHbIX KepamMuyec-
KUX KoHaeHcaropos, 40...50 HomuHa-
5noB Mo 20 wr.

— HaGop BbIBOAHBLIX Kepamuvec-
Kux kougeHcatopoB NPO, 31 HomuHan
no 10 wr.

— Habop 3nexTpoNMTUHECKUX KOH-

AeHcaTtopoB, 12 HOMUWHanNoB, BCEro
108 wr.

— Ha6op YUnM-peaucropor 1206,
pan E24 no 25 wr.

— Habop 4UIM-peaucropos 0805,
psn E24 no 25 wr.

— Habop 4UI-pezuctopoe 0603,
pan E24 no 25 wr.

— Ha6op 4YMI-xonpgeHcaToOpoB

0805 NPO — 36 HomMuHanos rno 15 wr. n
Habop X7R — 27 HoMuHanos no 15 wr.

— Ha6op 4YMN-ceeTtoguonos 0805,
4 ugetano 15 wr.

— Ha6op YUM-TpanaucTopos SOT-23.

— Ha6opbl TanTanoBbix YUIN-KoH-
AeHcaropoB (pa3mepnl A, B, C, D), no
10 wr. .

— Habop 5 MM cynepbsapkux cee-
TOoAMOAOB, 4 LBeTa no 15 wr.

— Habop 3 mMmm cBeTtoavoOnOB,
3 usetano 15 wr.

— Habop 4MUMN-ctabunurpowros, 18
HOMMUHASIOB Mo 5 Wr.

— MakeTHble nnartbl, 35 TUNOB.

— 3aroTtoBKU OOHO U [ABYXCTOPOH-
Hero GOoNbrMpoBaHHOIO CTEKNOTEKC-
TONUTa C HAHECEHHBLIM FMIEHOYHbIM
¢dorope3ncrom.

— HaGop TepmoycanmouyHoi Tpyo-
ku, 10 paamepos no 140 mm.

— ConHeuHble anemMeHTbl; 10 x31 MM,
0,47 B, 0,08 A; 31 x31 mm, 0,47 B, 0,24 A;

103 x103 mm, 0,47 B, 2,8 A n gpyrve.

D NEeKTPOHHbLIE KOHCTPYKTOPbI:

— EK-7208Y-Kit—EK-7208W-Kit —
BctpavBaembiit BonsTMETP (£0 99,9 B) +
amMnepmeTp (oo 9,99 A), ABYXCTPOUHbIN
XK gucnnein, usmepenve Toka B o6eunx
nonsapHocTax. benas v 3enenaa noa-
ceeTku. NpeansHoe pewenve ans nabo-
partopHoro bIl.

— EK-2501Kit — BcTtpavsaembiii
BosisTMETP (o0 99,9 B), ¢ Tpexpaspsia-
HbiM CBETOAMOOHBIM  WHAWKATOPOM,
Hegoporass U MUHUATIOpHAas 3aMmeHa
CTPENOHHOMY UHAUKATOPY.

— EK-3488Kit — "Tpu ycTpoicTea B
oaHoMm!”, BLIBOP pexuvma KoHpUrypaum-
OHHbIMU [KaMnepamu: uUndpoBOU am-
nepmetp 0o 9,99 A, MuUnIMBONETMETP
unu BonbTMETP. [Ans BCex konbwurypa-
U1 namepeHue B obenx nonspHocTax!
Tpexpa3psaaHbli CBETOANOAHBIA UHOW-
KaTop.

— EK-2006/12Kit — uvHTennekry-
anbHoe 3apsaHoe ycTpoincTeo anst 12 B
CBUMHUOBLIX aKKyMynaToOpoB, LudpoBas
VHOVKALUS HAnNPSHKEHWUS.

— EK-713Kit — wuHTennektyanbHoe
3apsigHoe yctporicteo ansi Ni-Cd u
Ni-Mh akkymynsitopos.

— EK-Light18Kit — ceeTogvnogHas
rONIOBKA W yNPaBsoLLUA Apaneep, nuta-
Hue 4...28 B.

— EK-Light64Kit — ceeToaovonHas
rofIoBKa U YNpaBnsiiowmin apaeep, NsTb
YPOBHEW SIDKOCTU, ynpaBneHue OfHON
KHOMKow, nutaHue 3,6...16 B.

— EK-8425Kit — uudpoBor ctepeo-
perynaTop rpoMkKocTn v tembpa, KHO-
NoYHOE ynpasnexHve.

— EK-1557Kit — Crepeoycunurens
22 BT Ha kaHarn.

— EK2596Kit — VmnynbcHbIN pery-
nvpyeMbii cTabunnaatop HanpsxeHus
0...40 8, 3A.

ANEeKTPOHHbLIE MOAYNU:

— EK-1674Module — MyR1aTIOpHbIi
nosbILaoLWui NpeobpasosaTtent pa3me-
pamun 17x12x5 MM, Bxog ot 0,7 B, BbixOL
3,3B/5B. KA oo 94 %. UpeanbHoe
peluenve ans NUTaHus LMAQPOBLIX CXEM OT
0JHOM NONYTOPaBONLTOBOM HaTapenku!

— SVHO001G — MUHWATIOPHbIN
umdppoBoit BonbTMeTP oo 99,9 B, sene-
HbIA CBETOANOLHbIN NHAVKaTOopP.
SVHOOO1R — kpacHbIn.

— SVL0O002 — mMuH1aTiopHbIA L po-
BoW BoNbLTMETP A0 99,9 B, LCD-gucnnei,
nutaxue 6...30 B, notpebnenune 3 MA!

— SAHO003G-10 — MUHWATIOPHbIN
uncpposon amrnepmeTp Ao 9,99 A, 3enerblin
vHavkaTop. SAHOO03R-10 — kpacHbIn.

— SAHO003G-50 — MWHUATIOPHbIN
umdposoit amnepmeTp 10 50,0 A, 3eneHbii
nHoukatop, SAHOO03R-50 — kpacHbIi.

— SAH0003G-200 — MWHWATIOPHLIW
undposor amrnepmMeTp 10 200 A, 3eneHbiin
vHsgukaTop, SAHOO03R-200 — KpacHbIN.

A Takke Apyrue KOHCTPYKTOpbI U
yXe cobpaHHble U HAaCTPOEHHBLIE MO-
Aaynu. Bekmmanue! [loctaska no Poccumn
HaNoOXeHHbIM nnatexom ot 140 pyb.,
npeponnara yepea Céepbark ot 60 pyb.
(3anofHEHHas KBUTAHLUUS BbICHLINAETCS
Ha 3NEKTPOHHBIV aapec). Ans op. nvuy, —
6e3Hanu4Hbin pacyeT. MuHUManbHbIN
3aka3 ot 1wr.! Ans 3akasa 6ymMaxHoro
KaTanora — MOAMUCAHHbIA KOHBEPT C
06paTHbIM aapeCcoM.

www.ekits.ru ekits@mail.ru

T./dakc (836) 457-06-36

425060, a/a 41, r. 3eennroso, Pecn.
Mapwii 3n.

* * *

P/petann otey. u umn. 9000 Tunoe,
KHUM, KOMMbIOTEPL!, 0.

Baw koHeept. 190013, C.-Metepbypr,
a/s 93, Kucenesoii.
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26 (_ osMEH onniTom )MIporpammupoBaHue
MUKPOKOHTponnepos AT89S51

MWKPOMPOLIECCOPHAS TEXHUKA QR PAAMO®

Ten. 608-28-38

Npuem ctaTtei: mail@radio.ru
Bonpocsbi: consult@radio.ru

PAZLUO Ne 7, 2009

Dopab6oTka
"npo3BoHLMKa" Kabenen

A. CEPTEEB, r. Mocksa

HpmGop, onucanHbii B ctatbe C. MNony6-
koBa “TIPpO3BOHLLUMK™ MNNOCKMX Ka-
6eneii” ("Paomo”, 2009, Ne 5, c. 32), ¢ yc-
NexXoM BbLINOSHAET 3asiBNEHHblE PyHKUUY,
O[IHAKO MEET HEAOCTaTOK, MPOSBNSIOLLNA-
CSl Ha 3Tane U3rotoenexus. ins Toro 4Tobbl
3a4aTb HY>XHYI0 KOHDUIypaumio ycTaHaBnu-
BaeMoro B Hero mukpokoHtponnepa (MK)
ATtiny13, Heobxooum cneuvanbHbii, Tak
Ha3biBaEMbIA  "BbICOKOBOJIbTHEINA", MPO-
rpammartop. bes Hero HeBO3MOXHO nepe-
BecTu BbiBog, 1 MK, 06bINHO cryxalLmii BXO-
[OOM CwrHana HayallbHOU YCTaHOBKMW, B
pexum OBbIMHOW NUHUKM BBOAA/BLIBOAA,
NO3BOMAOLLUNIA EMY CTaTb BBIXOAOM CUrHana
yrpaBneHus CBETOANOAHBIM MHANKATOPOM.

Mcnonb3oBaHve 3TOro BLIBOAA KaK Bbl-
X0/ He NO3BONSAET K TOMY € 3ameHnTb MK
ATtiny13 ogHuM 13 Opyrux BOCbMUBLIBOA-
HblX, UMEIOLLUXCA B 3TOM CEMENCTBE, B
KOTOPBIX YKa3aHHbI BbIBOL, BLIXOAOM CIly-
XUTb HE MOXET.

HY106bl M36aBUTLCA OT OMUCAHHBIX He-
[OCTaTKOB, AOCTATO4HO, KaK NOKa3aHo Ha
PUCYHKe, coeouHnTb peauctop R8 "npo-

K kaTtogam HL1, HL2

KBbiB. 13 DD3 R8
510
K 8bis. 1 DDA “:‘ PN

3BOHWMKA" C paHee CBOBOAHBLIM BLIBOAOM
13 perucTtpa DD3, oTkn041B €ro OT BbIBO-
na 1 MK DD1. Oceo60auBLUMICS BLIBO,
MK HenocpencTBeRHO unu 4Yepes peau-
cTop conpoTueneHuem 1...10 kOm coean-
HSIOT C NIIOCOM MUTAHNS.

:020000020000FC
:10000000479A07E0078B28E030E1€1980027552751
:10001000442708BBC19AC29ACO9A0000C098C298EF
:10002000000016B3C09A1871€098550F1313516091
:100030001683C09A1871C098440F12134160039508
:10004000073079F7C1980000C19AC29AC09A00009F
:10005000C098C29840FDC29A40FFC298C09A469587
:10006000C09850FDC29A50FFC298C09A5695C09849
:0A0070000A9581F70A94F1F7C8CF52

:00000001FF

B MK (310 MOXeET 6biTb U, HANPUMED,
ATtiny15) cnepyet 3arpy3vTb nNporpammy,
KOOI KOTOPOU nprBeaeHsl B Tabnuue. OHa
HE3HAYUTENBHO OTAIMYAETCH OT UCXOOHOM:
MCKJTIOYEHBI KOMaHAb!, yNpaBnsBLINE YPOB-
Hem Ha BoiBoge 1 (PD5) MK, n pobaeneHa
3anucb "NUWHEN” eavHULBl B COBWUIOBLIN
peructp. B peaynbrate nocne 3arpy3ku B
pPErucTp Kopa owmnbkKn Ha BbIXoAE ero crap-
wero, NATHaALATOro NO CYeTy, paspsga
(BoiBOgE 13 DD3) ycTraHaBnvBaeTCcs v Oei-
CTBYET 0O Cneaylowero uvkia npoBepku
BbICOKUI YPOBEHb HANPSXXEHUS!, 4TO U Tpe-
ByeTca ans ynpaBneHns MHOUKATOPOM.

Tenepb HeT HEOBXOAVMOCTU UBMEHSTL C
MOMOLLILIO "BLICOKOBOJIBTHOIQ™ MporpamMma-
TOpa 3aBOACKUE YCTAHOBKW Pa3psiioB KOH-
¢durypaumm MK (fuses) SPIEN 1 RSTDISBL.
MepBbiit OCTaeTcst 3anporpaMMUPOBaHHBIM,
BTOPOM — HE3anporpaMMmnpoBaHHbIM.

Penaxrop — B. @ponos, rpagumka — asropa

m AT89S52

C. PIOMUK, r.YepHuros, YkpauHa

MukpoxkoHTponnepbi AT89S51,

AT89S52, AT89LS51, AT89LS52

(nanee AT89S51/52) npegHa3Ha4yeHbl B NnepByio oYyepenb Ans 3ame-
HbI CHATBIX ¢ npou3BoacTea AT89C51 u AT89C52 B pa3paboraHHbIX
paHee ycTpojiicTBax 6e3 HeobxogmmMmocTn nepepabarbiBaTb Nporpam-
My [1]. OCHOBHOE NPenMyLieCTBO 3TUX MHUKPOKOHTPONNEepOB — BO3-
MOXHOCTb HU3KOBOJIbTHOIO (a He BbICOKOBOJIbTHOIO) NPOrpaMmMmupo-
BaHus Yepe3 TpexnpoBoaHbik nHTtepdgeiic SPI u HecnoxHbI aganTep.
Mpobnema B TOM, 4YTO pacnpocTpaHeHHbie 060104k NPorpaMmmm-
poBaHus (B Tom yucne [2, 3]), paboTaroujme C MUKPOKOHTPONIIEPaMH
AT89S53, AT89S8252, HenpurogHbl gna AT89S851/52 no npuynHe
CYL|EeCTBEHHbIX Pa3/INYMNi B anropuTMax rnporpamMmmmpoBaHns.

WMHTepHeTe MOXHO HaWTU AOBOMBHO

MHOrO MOBUTENBCKUX KOHCTPYKLUMA
nporpammaTtopoB ans AT89S51/52, ogHa-
KO Cpeaym HUX Mano HaaexHo paboTaro-
Lux, ga ewle u ¢ 6ecnnartHbiM Nporpamm-
HbiM obecneyernveM. OovH 13 nopxoas-
LwMx BapuaHToB onucaH B [4]. O6onoyka
NpPOrpamMMMUPOBaHa AN HErO0 HAXOAUTCA
no aapecy <http://dybkowski.net/elka/
ispprog_setup_1.2.0.47.exe>.

"GivelO driver”, ecnu, KOHeYHO, ApanBep
LPT-nopta yxe He 3aperucTpuvpoBaH B
cucteme. lNpy NnepeoM 3anycke nporpam-
Mbl Heobxogumo Ha 3aknagke ISP
Programmer Setup” yctaHoBuTb 3Hauve-
HWUS NAPaMETPOB, NOKa3aHHbIE Ha PUC. 2.

OtmeueHHbin nyHkT "Don’t autodetect
device” npeanucbiBaeT nporpaMme He
NPOBEPSITb CUrHATYPY MUKPOKOHTpPOJIIE-
pa. 310 NOMoraer, Kkoraa NporpammMupye-

/?HU AT%831,51 VD1
X1 "LPT" Y)An307em  AT89S52 NS817
N R1 150 -« +58B
AUTOLF ~J 9RSTIMCU
e R2 150 N 0
iNIT JS—‘ +—— 3EA| e
ACK MO Rfa‘Llé}o—l Oip1.5 J—O(f" +J~22CM5K»<
. R4_150 71 0 A MK x168
SLCTIN ~1]-+ 8p17  |oND:
crr | 19053 X2 I
100 | -
GND S18-25 _+ 1 ZQ16._12 Mry
[{] R5 c2 C3
430 33 33
Puc. 1 T T 0B

Ans nporpaMMupoBaHusi C ee NoMo-
Wb MUKPOKOHTpOnnepos AT89S51/52
nopovaeT apantep, CxeMa KOToporo
n3obpaxena Ha puc. 1. B otnuune ot
onucaHHoro B [4], 6ydepHas Mukpocxema
OTCYTCTBYET, HO MoOKa3aHbl KBApLEBbIN
pe3oHaTop U Apyrue 3feMeHThl, KOTOpble
DONXHLI BbiThb 06513aTENbHO NOAK/KHEHbI
K MUkpokoHTponnepy DD1 Bo Bpemsi ero
nporpamMM1poBaRus.

Ovop Wotkn VD1 3awmuiaer Mukpo-
KOHTPONNEP OT CNy4anHOoM NogaYv Hanps-
XEHUS NMUTaHns obpaTHOM MNONSPHOCTW.
Ceetoouon HL1 cnyxut uHOMkaTopom
nutawwero Hanpsxxexvs. Peauctop RS
orpaHv4mMBaeT TOoK ceetoauoga. OpHo-
BPEMEHHO 3Ta Lenb NOAAEPXMBAET BbICO-
KUK Nnoruyeckuii ypoBeHo Ha BbiBoae 31
MUKpPOKOHTponnepa. Peavctopel R1—R4
YCTPaHSAIOT "3BOH" Ha ¢$poHTax u cnaaax
curHanos. KongeHcatop C1 ycraHasnu-
BalOT NPU HEYCTOMYUBOM MpPOrpamMMmpo-
BaHUU. Ero eMKOCTb MOXET HaxoauTbCs B
vHTepsane 51...150 nd.

B npouecce ycTaHOBKU Ha KOMMbIOTE-
pe ynomsiHyToM Bbiwe 060n04kn nNpo-
rpaMMMpOBaHUs CrieayeT OTMETUTb NYHKT

Masi MUKPOCXeMa B MPUHLUME MCNpPaBHa,
HO ee curHatypa He uutaetcsa. B moen
MpakTUKe Takoe Cny4unocb nocne "He-
YOA4YHOro" NPUKOCHOBEHUA K BblBOAAM
MWKPOKOHTPpONNepa pykamu.

MopsigoK MporpamMmMyMpoBaHus cne-
OYOLLNA:

— BCTaBUTb NPOrpaMMuUpPyEMBIN MUK-
POKOHTPONNEP B NaHess afantepa;

— COeguHUTbL ajanTep C pasbeMoM
LPT koMnbloTepa (CrneayeT ncnofnb3oBaTb
coeauHUTENbHLIN Kabenb anuHou He 60-
nee 1,2 M unu CTblkOBaTb pa3beMbl KOM-
nbloTEpPa ¥ aganTepa HanpsiMyio);

— nopaTtb Ha ajanTep HanpsxeHue
nuTanua +5 B (ero MOXHO B3SiTb C pPa3b-
ema USB Toro xe koMnbiotTepa);

— 3anycTutb nNporpammy
grammer.

B OTKpbIBLLEMCS OKHE, NOKAa3aHHOM Ha
puc. 3, HeobxoouMo ykasatb umsi HEX-
darina, cCooepxXMMoe KOTOPOro NPeacTouT
3arpy3nTb B MUKPOKOHTponnep (nyrkT “File
for programming Flash:"), u yctaHoBuUTb
TaKTOBYIO HACTOTY NporpamMMaTopa, B pac-
cMaTpueaeMoM criysae — 200000 Ny (He
nyTaTb C 4aCTOTOW NOAK/MOYEHHOITO K MUK~

ISP Pro-



& Program All". Ecnn
BMECTO NOCNEaHEN
HAXATb Ha KHONKY

POKOHTRONNERY KBAPLIEROIO PE3OHATOPA).
3areM NooYEREAHO HAXMUTE Ha BKPAMHBIE
kHonku "Restart”, "Read signature”, "Erase

)
) Tl ns :

| Obuwe  Emuston | Seaisics | fpamep * Coeacrus

Erniated pott addvess.  [FINEENARE vl
1S gable pnout Port with ISP programmer.
. e LPT enhancement mode: lSPP :_J
Eustompw{ - v| (EEENE - Y1apping method for IN and OUT inttructions
- S T“_f.“j | ¥ Debugiegister trap
STROBE1 [NOTUSED v | (catches ab fovours of IN and OUT instuciions)
3 STROBE2 NOT USED v ‘ | ¥ READ_PDRT_UCHAR / WRIVE_PORT_UCHAR redhsct
| RESET AUTDLF zpm 14] ) | (Easies, move stabls)
[ Most  [INIT fpin16) :ﬂ, f Pout o
|SCK [SLCT4N (oo 17) v | ¥ Use wite-back for OUT instrucions
MISO Au([pn‘lﬂ] ﬁv] {Concalanate muliple OUT instruclions fo ona USE packes)
GND Send packet after that imeout value: |2[113 ms
| T Readback local cony of oulput regstess _ More piecisely.. |
[ Jtnveted RESET fraieors aak witoes vakis o IV ingiructisr; ot 1ot VR
I whan oupuls ave chven flow] by extermol haroware!
; Don't autodetect device, force:  |ATBSS1 v; |
!
Lok J{ omea |
Puc. 2
- Pnc. 5
reated i “1900 l “Read Flash", copepxumoe NPOrPaMMHON
Reset GN ¢ by Adam Dybkowski e naMaTU MUKPOKOHTPOANEPa BYAET Npo4v-

Cunert RESET status:  ON

Device signatute: ATBIS51 Flash: 4KB

o] ‘ .
File for programming Flash: O:\OLD\E\c12e hex

Fie for programming EEPROM:
Fie for programming User Sig.:

[200000

File to tead Flash nto:
Fie to read EEPROM nto:
Fite to read User Sig. inta:

DVOLDAEN123 e

v

°
br 00 b b b Bv

{ Elase ] [ Read Flash ] [ FgmFlash J [ Vesily Flash ] [Elase & Program M}
Read EEFROM Pgm EEFEOM Venlfy EEPR
HeadU erSig FPgm User Sig Veay Lboes S

{NUpRReARONERENAENENSR NS R AN ANANRUNONGHDRIUNSRARANRERRAEN KRS RRN VI (

JReady
Puc. 3
XS1 - HLT A3076M 1 K anantepy
UsB-BF DD o | |nporpammupoeatus
N >1_ ATmegad8-20PU () | (ATBYSS1, ATBOSEH2
5] N 1
" RESMcU| pco (22 R { (puc. 1)
p- )2 = pC4 |22 AR | AUTOF
<3 %—UA PBEO ; 430 ] 2 iNT
D+ =~ PB1 VCC - | +5 B
| vor ) pes(  |wooldl 1 c5 ol 8 T g
3ND b pBal |onDfSs om0 ST
. PBS| |GND } » GND (0 B)
|
B X1 x2 P19, P
_ nporpamMmaro)
201 12 N | | " "Armegads
VD1, VD2 [ I} L{—-=RES
KC133A __— - 1 MmOSI
— — = MISO
A e
———+4—>GND
Puc. 4

TAKO ¥ COXPAaHEHO B darne, uma KOToporo
DomkHO ObITh yka3aano B nyHkTe “File to read
Flashinto:".

Ecnv nepeaa nonbimka nNporpamMmMupo-
BaHUA "He nonyyunace”, cfiegyer caenavb
HOBYIO, U3MEHWUB YKa3aHHYI0 8 OKHE TAKTO-
Byi0 HacToTy. Ee BeIGupaioy wa cnucka,
BbINAAAKLIETO NPY HAXATAN HA KHOMKY GO
cTpenkon BHU3. OObINHO 4acTOTY NPMXO-
OMTCH YMEHbLUATL, NPY 3TOM YBENUYMBAET-
€A (MHOTAA RO HECKOABKMX MUBYT) NPOAON-
XHUTENBHOCTE  BLINOAHEHWUA NPOLEAYHH
NPOrPaMMUPOBAHKUA. YacToTy NPUXOANTCS
noaBKpaTL U NpY NROTPAMMUPORERUN KOH-
purypaumm MUKROKOHTPOAANEpPa (KHONka
“Fuse and lock bits").

Ecny B KOMMBIOTEPE  OTCYTCTBYET
LPT-nOpT, MOXHO MNOAKNIOMUTL aparnTtep
NPOrPaMMUpPOBaHng K pasbemy USB, soc-
NONL30BABWUCE CAMOOENbHBIM Npeobpa-
sosatenem untepdeiica USB-LPT [5). Mo
NPUBEAEHHON CCHINKE PACNONOXEHo onuvi-
canve sepcvn 1.5 npeobpasosatens, HO
TAM X€ UMEeTCs CChinka Ha Bonee nozn-
HIOK) BEpeuio 1.6.

Cxema npeobpazoBarens, M3obpaxeH-
Hasi Ha PUC. 4, OTNIMHAETCH OT NPUBEOEH-
HOM B [5] TeM, 4TO NOKa3aHH TONLKO LENU,
HEOBXoAUMbIE AR pPaboThl C AZANTEPOM
NporpaMMupoBanma {cm. puc. 1). Kpome
TOrQ, HAMPFKEHUE NUTAHUA MUKPOKORTPON=
nepa ATmegad8-20PU noebiwero ¢ 3 go
5B, BBEOEHb! CTADUAUTPOHBI, 3ALMLLAI0-
wue nuHnn D- 1 D+ wuHe USB, 3MeHeHbI
HOMWHASbI 3neMeHToB. MpyU coeamHerri
npeobpa3oeaTens c aganTepoM KOROTKUMU
NPOBOOAMM U300PAXEHHBIE HA PUC. 1 pesu-
ctopet R1—R4 » avon VD1 MoryT 660Tb
3aMEHEHb) NEePEMBINKEMM, 8 U3 KOHAEHCA-
Topoe C4 v C5 ocrasnen Tonbko C4, nog-
KMOMEHHBIA HENOCPEACTBEHHO K BHIBOAAM
20 » 40 NPOrpaMMURYEMOIO MUKROKOHT-
ponnepa.
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Ten. 608-28-38

TporpammmnpoBaHre MUKPOKOHTPONNE-
pa DD1 MOXHO NPOVZBOOUTE U MOCAE ero
YCTAHOBKWU B NpeoHpazosaress, eCnv uMe-
€TCA NPOrPaMMAaTOp, PacCHUTaHHLIA HA
BHYTPUCXEMHOE MPOrpamMMupoBaHne, Ero
MOAKMKOYEHVE NOKA3AHD LUTPUXOBBIMW NN-
HUsIMWU. ECTECTBEHHO, MUKPOKOHTRONNER
AT88S51/52 8 naHenu apanrepa npy 3T10M
OORXEH OTCYTCTBOBATE.

470061 nonyurTe HEX-baiin ¢ nporpam-
MO AN MUKROKOHTPONAepa ATmegads-
20PU npeofipasosarena uwHTERgEca,
HEOBX0OMMO HA WMHTEPHET-CTPanuue [5]
OTKPBITb CCBINKY “Here you can browse the
firmware source in your web browser", a s
MNOSBUBLUEBHCH Ha 3KpaHe Tabnuue — nan-
Ky "ATmegaX8/". Hyxueitt dann HaswBa-
evcn usb2iptS.hex, nexawumM BmecTe ¢C
HUM arnom PonyProg Fuses.gif nonk3o-
BATLCH HE cneayeT. Bece paspsabl KOHUry-
pauv MUKPOKOHTRONNEpa, kpome SPIEN,

vyeckut LPT1-nopT, €ro nyHwe oTKAIHUTE
yepes "NMavens ynpaenesus”,

Mpw nepeom NOAaKNIGHEHUN kabena ot
paszbeMa USB komnbioTepa k npeobpaso-
B&TEN0 €r0 CBeTOAVON ACNKEH HEKOTO-
poe BpemMa Murate. B menio "Setup” 060-
noukn ISP Programmer” BuUpTyanbHuiv
LPT-nopT He oTobpaxaercs, 4To He nBe-
NAETCH NPUIHAKOM OWNBKU. MpK HaxaTrn
Ha 3KPAaHHYKD KHONKY “"Restart” ceetoguog
npeobpazosaTens AOMKEH MUTHYTb OQHO-
KPAaTHO, a B NpoUgcce nporpaMMuposa-
HWS WU STEHUR COOEPKUMOro NAMATU MUK-
DOKOHTPOANEpa — NOCTOAHHO MUrate C
HACTOTON HECKONLKO repu.

B ocTansHOM NPOrpamMMUpoOBaHUE MUK-
pokoHTpoNnepoB ATBI9S51/52 yepes npe-
obpaszoearens uHTepdenca ocobeHHo-
CTell He UMEET, PA3Be NTO BPEMA AO0CTUXE-
HWS peayneTara 3aMeTHO YBENTMHWBAETCS.

[4] Ha nawewm cavite

"WecTuKkaHanbHbIWA
undpoBOM perynatTop
rpomkKkocTu u tembpa
C ynpaBfieHUEM

or NAy”

("Paxnmo”, 2008, Ne 4, ¢. 12—-14)

BLIJIOXKEHHOM P3HEE Ha HalleM
FTP-cepBepe apxuse ¢ AONONHW-
TENLHLIMKY MaTepuanamm K craTee
A. TAPACEHKA kogw ana 3arpysku 80
FLASH-namate v B EEPROM MUKpo-

OCTaBASAIOT HE3ANPOTPAMMUPOBAHHBIMMU. NUTEPATYPA koHTponnepa PICT16FB628A HaxopaTca
B yon xe Ttabnuue uMeeTca nanka o B pPa3Hkix dannax pazHoro K ToMy xe
"usbdry/” — apxue ¢ Parnamu CUCTEMHBIX 1. Migrating  from AT89C51/C52 10 ¢opmarta. Kak BuIICHWNOCL, 3TO

Apavisepos usb2ipt.zip, kOTOPEIA cneayet
PacnNakoBaTh HA XECTKUA AUCK KOMNbIOTE-
P43, CO3AAB Ha HEM HOBYIC Nanky USB2LPT.
Mpy NepsoM NOAKAKMEHUI K KOMMBIOTEPY
npeobpaaoparens uvHTEpderica Heobxo-
OUMO 3aperucTpupoBaTe B CUCTEME, Cne-
OYA MOSBASIOWMMCH Ha 3KPaHe NOACKa3-
KaM U1 yKazae nNyTb K ApaniBepy
CAUSB2LPT ushprint\. Mo 3aeepeHun
YCTAHOBKU 8 CUCTEME OOMKEH NOABUTLCA
supTyansesd LPT-nNopT noa HaseaHuem
"h#s USB-zu-LPT-Umsetzer”, kotopuin
cneayet HacTpouTh Kak LPT1 {pmc. 5).
Ecrnu B koMnbiOTEPE YXe umeeTca Gusu-

Kypcbl AMCTAHUMOHHOTD OGYNEHWA NPOrPAMMVPOBAHUI0

AT89851/852. — <http://www.atmel.com/
dyn/resources/prod_documents/doc3487.
pdf>,

2. Lanconelli C. PonyProg2000. — <http://
www.lancos.com/prog.htmi>.

3. Priomnk €. "TlapannenkHblin™ NPorpaMma-
ToR Ans ATBS. — Paaumo, 2004, Ne 2, c. 28—31.

4. Dybkowski A. ISP Programmer. — <http://
dybkowski.net/elka/ispprog_en.htmi>.

5. Haftmann H. Converter from USB to paral-
lel port. — <http://www-user.tu-chemnitz.de/
~heha/bastelecke/Rund%20um%20den%2
OPC/USB2LPT/ui-15.him.en>.

Penakrop — A, fonrui, rpaguka — A. Josrwid,
CKERIMHIIDTER - @8TONA

BLI3LIBAET OMPEAENEHHLIE 3TPYAHE-
HUR Yy Haluux YuTaTtenen npu npo-
rpaMMUPOBAHUM MUKDOKCHTRONNEpa.
Mo wx npocbbam Mel DONOAHKAMU
apxve ¢gaiinom V_2_628 FULL.HEX, B
KOTOpOM 00beaAVHEHA BCA Heobxogu-
man MHpopMauma, B TOM 1cne 3a0a-
Ha KOH(UIrypaums MUKpPOKOHTpPONne-
pa. OBHOBREHHBIM APXVE MOXHO CKa-
4arte No npexHemy anpecy <ftp://
ftp.radio.ru/pub/2008/04/charset.
zip>.

MUKPOKOHTpONnepos. MakeTunie nnatel ana ATMegat28,

MP3, USB-Flash. MNporpamMaTtopbl MUKPOKOHTROANEPOR.
KoHcTpykToph! A c6OpKM curHanuaauvin GSM.
PaszpaboTka 3neKTPOHHbIX YCTPOMCTB M NPOTPaMM Ha 3aKas.
E-mail: radio73@rambler.ru, micro51@mait.ru v -

www,electroniclab.ru

Ten. 8-912-619-5167 (¢ 07.00 go 18.00 Mock. Bp.). . s

OnekTpOoHHBIE KOMIMOHEWTH CO CKAaaa v noa 3akas, v - . e .
WMMNOPTHLIE U OTe4YeCTBEHHbIE. OrpoMHBIM BoiBOR PA3LEMOE, - - -
KOMMyTaLMK, pene, kabenbHOW NPOAYKLUWMY, WHCTPYMEHTOE, - ) .
U3MEPUTENLHBIX NPUBOPOB U MHOrOro APYToro.

Huakue LeHbl, BbICOKOE KAa4eCTBO.

Halu web-caitr: www.MCTQUARTZ.RU v

E-mail: info@fomel.ru

* * *
L]

TOBAPb] — NOYTOM!
Myawuii Boibop paavopeTanei, aanvacTeil ana peMonTa, .
paavonibnTensckux Habopoe....
HoBwiv kaTanor “Paguoropapel — nouwtown” + CD BuiCbina-
eTcs B Bawem koHBepTe ¢ Mapkamu Ha 25 pybnein! Kavanor "
paavioHabopoB {A4 104 cIp.) — 75 pyb. 6e3 ydeTa noNToBbIX

fNpuem crarel: mail@radio.ru
Bonpocm: consult@radio.ru

pacxonoe. LUTBIpEeEcH
105318, - Mockea, a/a 52, “MOCBUTOPT™. '
Ten. (495) 543-47-96, (985) 366-87-86. - ..

MHrepreT-marasnH: WWW.DESSY.RU
E-mazil: post@dessy.ru

* * *

MpepnaraeTcA peyesoil NepeknioNarent 4NA XOpowero
0TAkLIXa ¥ pazenedexuin. Ckaxute — 1 Bam noHpasuTcs.
617100, MepmMckuid kpaid, r. BepewlarvwHo, a/a 74.
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YcTponcTBO AN HAMarHN4YMBaHuS

MOHTAaXHOIro UHCTpyMeHTa
A. BYTOB, c. Kyp6a Sipocnasckoii o6.

peMS OT BPEMEHW BO3HVIKAIOT cuTya-

LMK, KOrAa HyXHO He pasMarHuumeaTb
TOT WU MHOW MOHTAXHbIN MHCTPYMEHT a
HaobopoT, HamarHuTuTb. OO6bLIYHO 3TO
TpebyeTca Ans Toro, 4Tobbl AOCTaBUTb HA
KOHYWKE OTBEPTKU U NMHLETA B HYXHOM
NOJIOXEHUW BUHT, LUYPYN, raiky B TRYAHO-
[OCTynHOE MECTO PEeMOHTMPYEMOro an-
napara.

Hale Bscero oS HamarHU4MBaHWs vc-
NOMB3YIOT MOLLHBIA MOCTOAHHBIN MAarHuT,
KOTOPbIM HECKONBbKO pa3 NPOBOAAT MO Me-
TaNM4ECKUM YacTsIM MHCTpymeHTa. K coxa-
NEHUIO, TaKUM CNOCOBOM He BCeraa ynaeTcs
HaMarHUTUTb MIHCTPYMEHT [0 HYXHOr O ypOB-
HSl, U TOra MOHTUPYEMbIE AETaNN CPLIBAOT-
CSi C MIHCTPYMEHTA, NOCNE HEro BbITPAXHYTh
vx 13 BONBLUOrO TENEeBn30pa, My3bikanb-
HOrO UEHTpa, CTUpaJibHOM MaluuHbI, KOH-
AvumoHepa 6bIBAET O4EHb HENPOCTO.

Ha pucyHke nokasaHa cxema MOLLHOro
HaMarHM4MBaILLEro yCTponCcTBa, NO3BO-
NISIOWLEero HagexHoO HamarHUTUTbL pasnuy-
Hble MEeTaINIMYEeCKe UHCTPYMEHThI, U3ro-
TaBAMBaTb NNIOCKUE W CTEPXHEBLIE MarHW-
Tbl 419 OATYNKOB OXPaHHOM CUrHann3aumm,
aKoper nonspu3oBaHHbIX pene. B ponon-
HEHWe K 3TOM YHKLMK YCTPOMCTBO Takxe

YalHOE OTKPbIBAHWE TPMHUCTOPA.

OT BTOpPMYHO OOMOTKM CETEBOrO
TpaHcdopmatopa T1 Yyepe3 MOCTOBOWM Bbl-
npamutens VD1 koHgeHcatopbl 3aps-
xaroTcs Ao HanpspkeHus 50...55 B. 3toro
MOXET ObiTb MHOrga HeAOCTaTOqHO Anis
€034aHus MarHMTHOro YMNysbca Tpebye-
MO MOLLHOCTW Npy paboTe yCTPONCTBa C
pasHbIMU KaTylwikamMu. ns Takux cnyqaes
npegHasHayeH nepeknovarens SB2,
KOTOpPbIA MepeKsloHaeT pasfesieHHyn Ha
nee yactm — C1—C4 n C5—C8 — 6ara-
pel0 KOHOEHCATOPOB Tak, 4TO €e Hanpsi-
XEHNE MOXET ObiTb YABOEHO.

JencTeBoBaTtb HaQO B ONpeneneHHon
nocnegoBatensHocTn. CHadana nepe-
knoyarens SB2 yctaHaBnMBalOT B BEpxHee
no cxeme nonoxeHve. Joxaasumch nos-
HOW 3apsiikv KOHOEHCATOpPOB, NEpPEBOAAT
€ro B HUXHEE MO CXEME MNONOXeHue WU
BCrieq, 3a 3TMM Cpasy HaXWMAIOT Ha KHOM-
ky SB1. byabre BHMMarenbHbl — OAHOBPE-
MEHHOE HaxaTne Ha 06e KHOMKW MOXeT
NPUBECTU K BLIFOPaHUIO MX KOHTAKTOB.

Cnenyet Takxe cobnioparb OCTOPOX-
HOCTb, MOCKOJIbKY 3/1EKTPUHECKUIA yaap
HanpsxeHvem 100 B moxeT okasartbcs
BECbMa HEMNPUSATHBIM.

71 (gl R2 T R% SB2.1 X1
R3 m
I 5o 10« . 506/3apsoxa”
N I SB1.1 ] - c1—c8
N 008" yooome38.
N I VD1 / vD2 *J\ 17K : X2
: KL4026 2 eaors) seoan el £l L /e547/<
SB2.3| FS—F6F7 csl]l st
VSt HLT ANI307KM =C %
T123-250. RS 330
_—/ b
rip] €l HEZ HE L T, c9 L /|#7
47K ] C4 |, Paspsoxa” 3300 T ]330

MOXHO MCNONb30BaTk AN  TOYEYHOMN
3NEKTPOCBapPKW, ANsi NPOXUraHusi OTBep-
CTUIA B TOHKMX CTalbHbIX MnacTuHax w13
HepxaBeloLel CcTanu, KOTOpble NJIOXO
NOAJAIOTCHA CBEPJIEHUIO, HanpvMep, B
MAOCKWX NPYXWHAX.

YcTpolicTBO npencTaeBnser cobou
HakonuTenb 3Hepruu B 6arapee KOHOEH-
caropos 6onblior emkoctu. Koroa nepe-
knouatenu SB1, SB2 HaxoasaTca B Noka-
3aHHOM Ha CxeMe MONOXEHUU, NPOUCXO-
OUT 3apsiaka OKCWOHbIX KOHOEHCaTopoBs
C1—C8. NonHoCTbO paspsixeHHbIE KOH-
neHcatopbl 3apsixatlTrcs 3a 1...2 MuH,
NOCNe Yero yBeIMYEHUE HaNpPsXeHust Ha
vx obknagkax npekpawlaercs. Ecnv nocne
3apsOKy KPaTKOBPEMEHHO Haxatb Ha
KHONKY SB1, OTKpOETCA MOLLHbLIA TPUHU-
ctop VS1 v KoHOeHcaTopbl paspsasTcs
yepes KaTyLuky L1, BHyTpW kOTOpOMN chop-
MUPYETCH MOLLHBIA MarHUTHbIA MMNYNbLC.
BHyTpb KaTyllku v NOMELLAIT Hamar-
HUYMBaEMbIN NPEAMET.

Mpw HaxaTum Ha KHONKY SB1 KOHTaKTb!
SB1.1 pa3ambikaloTc — 3T0 HEOOXOAUMO
Ans TOro, 4To0bl TPUHUCTOP WMEN BO3-
MOXHOCTb 3aKpbITbCH B KOHLIE LMKNa pas-
psioku koHaeHcatopos. Peanctop R7 w
koHgeHcatop C9 npepoTBpalLaloT Chy-

Mcnonb3osaHwe MOLLHOMo TpMHUCTOPa
BMECTO, HanpuvMep, CUNbHOTOYHOW 3aMbl-
Kalolen KHOMKW NO3BONsieT nepenartb B
KaTyLKy NOYTU BCIO HAKOMNEHHYK KOH-
neHcaTopamMmu sHepruio, 6e3 noTepu ee Ha
006pa3oBaHMe MOLLHOKW UCKPbI, BbIXUrato-
LLLEel KOHTaKThI.

Ceetoamon HL1, apko ceeTaAwwi B
Hayane 3apsakv b6artapen KOHAEeHCcaTo-
pOB, moracaet, korga oHa 6nuanTcs K
3aBepLieHunio. MolLlHbie NPOBONOYHbIE
pesucTopbl R2, R3 cHWXaIloT NMKOBLIN TOK,
KOTOPLIM NPOTEKaeT Ha CaMOM NEPBOM
3Tane 3apsaku Yepes3 Ovodbl BbiNpAMU-
TENbHOrO MOCTa U OOMOTKWM NOHMXAIOLLEe-
ro TpaHcgopmaropa T1.

Karywka L1 B npocreliuem cnyyae
MOXET NPeacTaBnsitb COOOM TPEXMETPO-
BbllA OTPE30K MHOrONPOBOMOYHOINO MOH-
TaXHOro NPOBOAA CEYEHWEM MO MEAU He
metee 0,75 MM?, BO pTOPONNacToBOM UK
NBX n3onsauuu, KOTOPLIN HAMaTLIBaIOT BU-
TOK K BUTKY Ha HaMarHW4vMBaemblii UHCT-
PYMEHT, HanpuUMep OTBEePTKY. [ins oTBEPT-
kv guameTpoMm 5...6 MM nonyvaetcs
okono 100 euTkoB.

MNocne aToro ¢ NOMOLLBIO ONUCAHHOTO
YCTPOWMCTBA NPONYCKaIOT Y4epes3 KaTyLuKy
HECKOJIBKO paspsfHbix UMnynscoB. Ecnu

HaMarHu4nBaHve NpoLLIo yaayHo, TO OT-
BEPTKA, NPUMarHUTHBLLNCH CBOWM Xanom
K METa//INYECKOMY NPEAMETY, A0MXHA
yaepxveatb cebs. IMeloTcs B BuaYy Npouy-
Hble OTEYEeCTBEHHbIE OTBEPTKU C MaCCUB-
HOW NnacTtMaccoBoW wunn 300HUTOBOM
py4koin, Hanpumep MWN-02 0,8 5,5.

Bo Bpems wvmMmnynbCca TOKa 3aMETHO
NoAepr1BaHne CUIIbHOTOYHBIX MOHTaXHbIX
NpOBOAOB, NPUTSrMBaHME UX K Bnuanexa-
UM XeNe3HbIM NpeaMeTaM Wau OAVH K
apyromy. Bo BpemMsA 3KCNEPUMEHTOB psi-
[IOM He [0/IXHO ObITb LBETHOrO TENEBU30-
pa vnu KOMNLIOTEPHOrO MOHUTOPA, & Hachl
M paanuyHble MEeNkue cTanbHble AeTanm
cneayet yoanuTb Ha 2...3 M OT KaTyLUKW.

ns ynobctBa HaMarHW4MBaHWUS Npea-
METOB pasnunqHoN GOpPMbl MOXHO U3roTo-
BUTb HECKOMNbKO KaTylleK, HamMoTae uX
06MOTOYHLIM  NPOBOAOM  AVMAMETPOM
1...1,5 MM Ha N-06pasHoi 4acTn MarHMTo-
npoBoaa 6e3 3aMblKaloLLMX NAACTWH, Ha-
npuMep, Ha OAHON NOMOBUHE MarHUTONPO-
BOAa ceTeBoro TpaHcgopmatopa TC-80.

Mpy HAMOTKE KaTyLKW KaxAblii Cnomn
0O6MOTOYHOIrO NpPOBOAA NPONUTLIBAIOT,
HanNpVMep, LanoHAakoM, a Mexay CAIosMu
NpoKNaapIBaloT CNnon TpaHchOpMaToOpHOA
bymarv. ConpoTUBNEHME KaTyllkU He
LONXHO npeBblwaTh 0,5 OMm.

Ina ycTponcTea NoAoOMOET CETEBOMU
TpaHcgopmatop T1 MowHocTeio 15...40 BT
C HanpsiXeHWem BTOPUYHOW OBMOTKM
40...45 B. OkcupHble KOHOEeHCATOopbl NpU-
MEHEHbI COBOEHHBIE MW CHETBEPEHHLIE
K50-26 oT crapbix Tenesu3opos; obLias
€MKOCTb KaXa0ro Takoro koHaeHcaTopa —
4000 mk®. Mogonpyr Takxe K50-18
emMkocTbio 10000 Mk HA HOMWHaNLHOE
HanpsbxeHuwe 50 B. B aTtom cnyqae nortpe-
6yeTca TONBLKO YETLIPE KOHAEHCATOPA.
Hebonbwoe (Ha 5...8 B) kpaTkoBpemMeH-
HOE MpEBLILEHWE HaNPAXeHUs Ha 06-
K1aaKax CBEpX HOMWHANbHOrO, Kak noka-
3bIBA@ET NpPaKkTWKa, U3 CTPOS UX HE BbIBO-
ovt. CnenyeTt IMETH B BUAY, YTO KOHAEHCA-
TOpbl K50-18 nmeloT 60AbLLION TOK YTEUKM.

BmecTto TpuHuctopos T123-250, po-
NyCKaILLMX NPAMOW NOCTOAHHBIKA TOK A0
250 A, MOXHO uvcnonb3oearb T1123-320
(320 A), T171-250 (250 A) v gpyruve Ha pa-
6oyee HanpsxeHwe He MeHee 150 B,
NOCTOSIHHBIN TOK — He MeHee 200 A, um-
nyfbCHLIA — He MeHee 4000 A. TennooT-
BOA, TPUHUCTOPY He TpebyeTcs. AvoaHbIn
mocT KU4026 MOXHO 3aMeHuTb OpYruMm,
Hanpumep, RB153, RC202, KU40SE.
CrabunutpoH KC407E 3ameHuM Ha nobori
LPYron c HanpsixeHvwem crabunuiaumm
3...5 B, Hanpumep, KC139A, 1N4730A.

Peanctopul R2, R3 — npoBOnoYHbIE
N3B-7,5. Kaxapiit U3 HUX MOXHO 3aMEHUTb
yeTbipbMs peauctopamu MJIT-2 conpo-
TuenenvemM 130 OM, BKJIIOYEHHBIMY MO ABa
nocnenoBarenbHO-NapainensHo. KHonou-
Hbll nepeknosatens SB2 — cOoBOEHHbIN
6nok N2K c wecTblo rpynnamMu KOHTakToB
(obLwee uncno — 12) ¢ pukcaumen B Haxa-
TOM nonoxeHun. CeoboAHbIE rPYNNbl KOH-
TakTOB PABHOMEPHO pacnpeaensiorTcs
mexay SB2.1, SB2.2, SB2.3. KHonka SB1 —
nioboro Tvna, 6e3 dpukcaumm C ABYMS rpyn-
namMu NepPEKIYAIOLLNXCH KOHTaKTOB.

Nocne panuTensHOro nepepbiBa B
MCNONb30BaHMWM YCTPOWUCTBA Lenecoob-
pa3HO, BKJIIOYMB MUTaHWE W A0XAABLUKCH
3apsOkv KOHAEHCATOpPOB, OCTaBUTL €ro B
atoMm coctosiHum Ha 10...15 MuH. 310
obecneunT GpOPMOBKY OKCUAHBIX KOHOEH-
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CartopoB W, 3Ha4YT, YBENWHUT KAK MX CPOK _\'[

cnyx6ul, TaK 1 pa3psAHBIA TOK.

Bce coeanHeHns, 4epea KoTopsie Apo- |

TeKaeT paspagHeid TOK KOHAEHCATOpROB,

HEOOX0AMMO BHINONHATE MHOIMONPOBO- |

AOHHbIM MOHT2KHbLIM NPOBOOAOM CEHEHU-

&M 10 MeAM He MeHee 2,5 MM°,

Npu UCNONL30BAHUK YCTROWCTBA B Ka4e- ,

CTBE annapara A8 TO4eHHOW 3NeKTpocBap-
K1 nepexiosarens SB2 nonker BCErzaa Ha-

XOAMTECA B NONOxeHUU "50 B™, a BMeCTO ka- ||

TywkK L1 creayer BKIOHMTb pEoCTarT Conpo-
TMENeHWeM He 6onee 2 OM, paccynTaHHLIA
Ha NPOMYCKaHKe GONLLLOIo TOKa. 3NEeKTPO-
AOM MOXET CNyXWMTb OpPOBONOKA gva-
METPOM OKONO 1 MM 13 MEAM UAK Xeneaa,
a TAKXE 3aTOHEHHBIR YroflbHbIA CTEPXEHb.

, rpxach — 1.

Pf:géx?()p —J1 1k

MpocTon 3CTPAAHO-AUCKOTENHDIN
ycunutens 200/400 Br:
kOHCTPpYKTOR — 500 py6.;
HaCTpOEHHBIM MoAaynbs — 900 py6.
HanoXeHHbIM NNarTexomMm.

630075, Hoeocubupck-79, a/a 63.
E-mail: zwuk-serwis@mail.ru

www.zwik-serwis.narod. n

* * *

Pa3pabotka cxem, NeyvarHbix naart,

! nporpaMM An% MWUKPOKOHTPONNEpOB

| noa sakaa.
E-mail: sitnikov-am@yandex.ru

TONbKO NYYLWUE KOHCTPYKUIMU
MporpaMmatopbl AVR v PIC, undpo-
BaR W aHANOrOBanA 3BYKOTEXHUKA,
TIOHEPhI, OB TOBANA 3NEKTPOHMKA, CBE-
TOAWOAHKIE (POHAPY, KOMNNEKTYIOLWKE.
Bonewoi accopTUMEHT FrOTOBbIX
VI3AeAnin 1 Moaynen,
AANA 3aKa3sa katanora — YMCThIA KOH-
eepT C cOpaTHLIM aaPEeCOM.
115201, Mockea, a/n 4.
www. new-technik.ru
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MHOrono3amyuMoHHbLIN OBUXKOBbLIA

nepekn4yarteno
E. KOHOPATLEB, r. Mockea

Bpanuomoﬁmenbcxoﬁ fpakTvke He-
penkn cnyyan, koraa HeobHxoaum
MUHHMATIOPHBIM ABMXKOBHI Nepeknioya-
Tenb Ha 4WMCNC NONOXEeHult G0nee Tpex.
NMewolpeca B NPOA3XEe ABMXKOBLIE
nepexkAlHaTeNn, Kak MNpasvno, UMerT
ABa-TPU MONOXEHWA W BCEro OAHO-ABa
HaNpPaeneHus.

KHonoutble nepexkntosatenu M2K wn-
POKO NPUMEHSIOT B PaavO3NEKTPOHHON
TexHuke. OHY NONb3yIoTCA 3aCNYXEeHHON

Jnsa NoAy4EHUA OAHOKOPMYCHOMO MHO-
FONO3ULMOHHOIO ABMXKOBOIrO NEpeKNo-
darens noTpedyeTcs HeCchoxHas aopa-
60TKa wcxogHoro N2K, npusem ropurcs
HEWMCNPABHBIA UK rpYG0 AeMOHTURORAH-
HBII KYCaYKaMK € MevaTHOM Nnathbl.

Ha puc. 1 npeacraBneHo ycrpoucTBO
ABUXKOBOrO nepeknioyatens 8MN2H (He
floKa3aH TONbLKO KOPNYC), NepeaenaHHoro
u3 2K c BOCEMbIO rpynnamMmn KOHTAKTOB
N3 0AMHHAAUATHM BO3MOXHBIX RONOXEHWA

pparmeHTamm, OTAensa nxX Kycaqkamu. Ha
MECTO KPbILLKM HYyXHO YCTaHOBMTL M NpW-
KnewTb Kneem BP-2 KOHTAKTHYIO NNanKy
1, U3roTOBNEHHYIO W3 (HONBFrMPOBAHHOIO C
OAHOW CTOPOHB!I CTEKNOTEKCTONMTA TOA-
wmHoW 1...1,5 mmMm. MesatHbie NpoBoAHW-
KW W KOHTAKTHBIE ANOWAAKY Ha MAaHke
BbITR2BNNEBAKOT. lNOCne BhiCHXaHua knea
BbIBOfib! KOHTAKTOR HA MNAHKEe Hago cna-
ATb TaK, NTOOB M3AUWKK KAHMGOAM He
3areknu NoA nnanky. Nnadky MOXHO cae-
narb wmpe W AIMHHEE, BCNU H3 MECTE
Oynylwer YyCTaHOBKM NepekniovaTens
3TOMY HET NPENATCTBUIA.

MoapuxHaa rpynna nepeknieyarens
COCTOMT M3 PY4KM 2 M OBMKKE 3, CKpen-
NEHHBIX NBYMA BMHTaMu M2 gnuHon 6 Mm
C NOTAWHOM roAOBKOW. JBUXOK NpeacTtas-
nsiet coboi OTPE30K ANMHOK 16 MM LWiTOKA
12K mexay nubusmun A u B (pue. 2). Mo
KPanmMm ABWXKa CBEPNAT ABa OTBEPCTUS W
HAPE3aKoT B HUX Ppe3bby M2.

Py4KY MOXHO BbINWMAKWTL W3 AOO0K n1C-
TOBOW NAACTMACCH! TONWWHOR 3,8...4 M.
B na3nl ABMXKa YCTAHABNMBAIOT NOABUX-
Hble KOHTaKTH OT N2K, BCTAaenaoT ero B
NOArOTOB/EHHBIA KOPAYC W APUBUHYUN-
BADT PyHKy. MNogBMXHAA rpynna 40nxHa
nepemeLllaTbCs pyykon ceobogro, Ges
3aenaHuii, OT ynopa ao ynopa.
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AONYNAPHOCTBIO U Yy paguoniburenei. 4 5
MoAaynbHan KOHCTPYKUWA 3TWX nepe- —
KNIOYSTENE U MX CEKUMOHHOCTL NO3BO- b=t 1 ;; ' L LA
ASIOT COCTARNSITE MHOXEGTRO PAINMUHBLIX 20m8. M2
KOMOMHaUMK W yaodHa AN\ Ne€aTHoOro @'
MOHTaXa, HO NpW BCEX BaPMALMAIX Yncna
HAaNPaBAeHWIA YUCAO NONOXEHUA OCTaeT- Puc. 2

CHl HEM3MEHHBIM — OBa.

NapannensHoe HapawMBaHwe yucna
kopnycos N2K, npeanoxentoe C. Mu-
HaesbiM B cTarbe (12K BMeCTO ranetHo-
ro nepekntodarena” (“Paguo”, 1890,
Ne 5, ¢. 61), yseanunsaer rabapwutbl
nepexknlyaTens v aenaet ero Heyaot-
HbIM B paboTe, Tak Kak paboune nono-
XEHWA COOTBETCTBYIOT AOBONbHO CNOX-
HbiM KDMﬁMHauMﬂM HaXdTNA HEeCKOb-
KMX KHOMOK.

Asuxka nepekntovarens 1—2—B-—3—4-
B—5—6—B—7—8 TpW NpOMEXYTOUHbIX
NONOXEHUA, 0003HAYEHHEIX OykBol B,
COOTBETCTBYIOT BbIK/IOYEHHOMY COCTON-
HMIO 1 B paBoTe HE MCAONBIYIOTCA,

N2K Hapo pazobpaTs U yaanuTb kpbilu-
Ky KOpnyca, OCTEBMB Ha CBOWX MECTax
LLTHPEBRDbIE KOHTaKTh. Onepauumio cnegyeTt
BbINONHATL NOCTENEHHO, HeDOoNbLINMMK

B cnyuae, korgz HeoBxoauma nonaHo-
LeHHas 3aMeHa raneTHoro Nepexalcya-
Tena ¢ ¢opmynon 10011H, "newarb” Ha
KOHTAKTHOW NNaHKe A0/XKHA COOTBET-
creosars pue. 3. Npun 31oM obecnedeqo
PABHOMEpHOE YepenoBaHue NoNoXeHud
6e3 APOMEXYTOUHBIX HEWCRONb3YEeMbIX
-~ B—1—2—3—4—-5—6—7—8—9—10.

Ecnn nepepenaHHbii Nepeknioyarefb
NPEeanonaraeTCR MOHTWUPORATL Ha nevar-
HYIO NNaTy, B page cnydaes MOXHO ofoi-
TUCh O3 KOWTAKTHOW nnaHkn 1 — ee
PyHkLMA ByaeTr BbINONHATL Nnata. B Hewr
Hango NpOpe3atbh Na3 ANA Py4kv 2, Apo-
CBEPAUTE OTBERCTUS AN KOHTAKTOR
nepekniosaTens v chpopMvpoBaTb COOT-
BETCTBYIOLLUE NEUaTHLE NPOBOOHUKI.

Pegaxtop - - . 7o , rpag - LIk




TpexkKkaHasnbHbIN TEPMOMETP
Ha TepMope3ucTopax

n mukpocxeme PSoC

. MAMOHTOB, r. SnexTpocrans Mockosckoii obn.

Cerogus Bce Gonsuiee pacnpocTpanenne NOAYRAOT NPorpamMmy-
PYeMbie MUKPOCXEMbI, CIOCOOHbIe 06pabarsiBares "CMeilaHHbIe” —
K3K aHANOroBsie, Tak # UndpoBLIe — CUrHanbi, rpsvem HMeIowne B
CBOEM COCTaBe NpoLeccopHoe AAPO. Takyic MHKDOCXeMY B3 BbinyC-
kaemoro ¢pupmoii Cypress <www.cypress.com> cemeiictea PSoC
{Programmable System on Chip — nporpammnpyemas CHCTEMa Ha
Kpucranse) n npmumennsT aBTop B NpegnaraeMom BHRMIRNIO WATATE-
ned yeTpoicTee. [na oTobpaxeHns namepaemsiX TDEMS BbiHOCHbI-
MM J3TYUKEMY 3HAYEHMN TeMnepaTypsi OH BOCHO/Ib30BASICH NMEI0-
LU{MMCH HA NAaTe OT CTapOoro Npubopa NPoOMBILINIEHHOIC H3roToBRE-
HUST rFOTOBLIM MHOTOPA3PRAHLIM CBETORUOLHIM YINOM UHANKALUNA.

obpamnenne — KNKUW, aewindpPaToPs 1
NPOYME BNEMEHTH), YXE COeAVHEHHbIE
HYXHbIM Aang paboTel HaukaTopa obpa-
30M. Takyld nnary BAOAHE MOXHO B3STb

F CNK BaM B PYKM Nonana naara ¢ cemm-
/ONEMEHTHBIMWU CBETOAWOAHBIMM MH-
AUKATOPaMK, He cnewuTe ee pasdupatb
Ha 3an4acTv. BOKPYr WHOMKATOPOB, KaK

MHe yganock NpeBpaTUTb €€ B 3S/IRKTPOH-
HbIV TEPMOMETR 09 O8PEeBEHCKON HaHu.
Ero gartivkyd ycTaHOBNEHH B8 BOARHOM
KOTNe, OCHOBHOM MOMELIEHUW W npeg-
GaHHMKe. KMHTEepBan U3mepsieMblx 3Ha-
YEHU TEMNEPATYPLl BbIHYXAEHHO Orpa-
HUYEH BO3MOXHOCTAMY WMEBLLErOcH Ha
nnaTe WecTUPaspRAHOro HAWKATOPa: Ha
Kaxabin AaTivK NPULNOCh BCEro No Aga
OecaTudHbIX paspand. MyTtem HekoTopbIX
YXUMLWPEHWA HE 3TOM UHAWKATOpe yaa-
Nocb OAQHOBpEMEHHO OTobpaxaTk TPpU
3Ha4YeHVa TeMNeparypbl B uHTepeane or
-19 go +119 °C.

B kayectBe OATHMKOB MWCMNONb30BAHbB
TepPMOPE3NUCTOPBl OT WOHOMEPDB, npea-
cTaensiowme cobor KaTylku MegHoro
NPOBOAA, 3aKNIOHEHHBLIE B repMETHYHO 3a-
KPLITBIE CTEKNAHHBIE TRYOKW. Ho noponayT
W ApYyre 3NeMeHTh C 3aBUCHLLIMM DT TeM-
AepaTypbl COMnpoTUBNEHUEM, BNDNOTL A0
KaTyLeK pene nav fnamr HakanmeaHua.,

BO3SMOXHbB HECKONbKO BApPWAHTOB
UCNONb30BAHWA CTAPbIX NNAT € MHOrO-
pPaspaaHBIMU CBETCAWOAHLIMWU UHOWKE-
TOpaMmu:

— BbINAATL MHAMKATOPH (Npasaa, 6es3
CrAeumanbHON OCHACTKW COenarb 370 He-

npaBvno, WMEEeTCA COOTBETCTBYIOLeE 3a OCHOBY cOOCTBEHHOW paszpaloTKn. NPOCTO) U YCTaHOBUTL MX HA CBOIO MNary,
1
2] 4]
HG1.1 HG1.2 HG2.1 G232 HG3.1 HG32
16 1 16 111 1
12 143 é%éls 14 5 132 '21 %Eg 1 18
31 ¢ P 3 | ¢ 3 Bl ¢ 3 1 ¢ 3 P
43l LA BT | 350 | == 5 ﬂa 35 a8l [T 6
5 E 5 7l g 5 2 ¢ 5 7l ¢ 5 2 g 5 7 E
615 ¢ 6 12 ¢ 615 ¢ 6 12 ¢ 6 15 ¢ 8 12 ¢
717 o 710 g 7 17 o 710 7 17 ¢ 710
H H Iﬁ—E H e 28 89 H 818 H H
1 2| 3 4
HG1-HG3
/| RS |/IR10 (/[R11 [/[R12 /[R13 |/|R14 |/|[R15 (/|R16
WF-VQE-24-D-AS 20 20 20 20 /120 |7| 20 |7| 20 |/| 20
2| 3 4 2 (5] z 8
S | - ———
VT1 BD140
c1 [/ Rr1 c2 |
0,1 Mk} 1x ’;{: 0,1 mk CYBDCB;M3 2|6 i
7
— S 1 —2 PO[O] PSoct P20 -20—‘11 )
IR2 s B—deo | P B ——4 :
T 3% C30Tw E—23 PO P2[2) 5 }
PO[3] P2[3 3
~H—H 28 pojay P2[4 .
TR e 3! POS| |  |P2I5 |
1424 70 C40.1mK P2(6) & !
AL —Axres|  |paA7 i
15
RK2 4 PI(O '
W]142a & cso1wm PA(1] 13 |
= P2 122 .
P1I3] 122 I
TIARKS g P1[4] !
1424 1x C60,1mk 6 P1[5] !
= P11} l"j j
7| R3 < S1 re 82 '
ARl -4°20 °C" ™00 °C” |
T 1.
+5B &2 il 0.1 Mk (
s [ K awe, 26 001, |
Z2 BbiB '
GNI
o N . Kewp. 14 DD, |
g sbi. 8 DD3 '
XRES & I
4 1
CLK‘ I
5 '
Puc. 1 DATA |
|

31

si-0e-s00ver  AAOLIADLOHON-OILALMIOIIONTVY OV VA S

ni‘ojpri@i|nsund iMooduocg
n-olpes@ew iyaseld wandy

6002 'L 5N OUfvd



®

QPAANO

=

PAANOJTIOBUTENIO-KOHCTPYKTOPY

Ten. 607-88-18

consult@radio.ru
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PAANO Ne 7, 2009

— akkypaTHO Bblpe3arb ¢parMeHT
nnaTtel C MHOMKATOpPaMu U COEOVHUTb WX
CO CBOUM YCTPOMCTBOM NPOBOAAMY;

— pa3obpartbcsi B CXEME NnaThl U UC-
NoONb30BaTb BO3MOXHO Oornbliee 4MCno
VMEIOLLMXCH Ha HEW KOMMNOHEHTOB.

B nocnegHeM crydae Ha usydesue
nnaTel NPUAETCH NOTPaTUTb MHOTO Bpeme-
HW, HO NOTOM 3TO C NINXBOW OKYNWUTCS
ObICTPOTON M3roToBNEHUS paboTatollero
yCTPOMCTBa Ha €e OCHose. [Nt Hero He
npuaeTcs cneuvansHo paspabartbiBath U
W3roTaBnMBaTb NEYaATHYK nfaTy, BeOb
MUWKPOKOHTPOMNEPR M HECKONBbKO PE3NCTO-
POB MOXHO Pa3MEeCTWTb Ha YXe WMEIo-
Lencs.

Pazobpartbcs B norvke paboTbl nHou-
KaTOPHOM 4acTu ycTpoWncTea, cobpaHHO-
ro Ha nnare, HecnoxHo. Kak npaewno,
MCNONb3yeTCHA AVMHAMUYEeckass UHOuKa-
uMel, Npu KOTOPO OOHOMMEHHLIE 3ne-
MEHThbI BCex pa3psaoB OObeaVHEHbI, a
camu paspsabl BKIIIOYaIOTCH NOOYEpenHo
C 4acTOTOW, NpW KOTOpPOW MepuaHue
MHOWKAaTopa HEe3aMeTHO YenoBEe4YeCcKoMY
rnady. Bce pasHoobpasve ceoguTcs
NULLb K TUNY VHAWKATOPOB (C 00wmMm
aHopamMu unu ¢ obwwmmMuK katogamMmu) m
cnocoby mMx KOMMyTauuMm (C NOMOLUbLIO
TPaH3UCTOPOB, MUKPOCXEM-yCUIUTenen
TOKa MMB0 HENOCPEACTBEHHO OT MWKPO-
KOHTponfepa). B uenax ynpaeBnenus
VHAMKATOpaMW Hepeako YCTaHOBIEHb
npeobpa3oBareny OBOWYHOIO KOOA B
"ceMuaneMeHTHbIN" 1 pgewndpaTopb,
4YTO NO3BONSIET YMEHbLWUTL YMCIO BLIBO-
[OB MUWKPOKOHTpoOnnepa, HeobxoauMbIx
ONs ynpasBneHuss WHOWKaTopoMm. Ewe
6onblWwyl0 3KOHOMWIO BLIBOAOB AA€ET
MCNONb30BaAHWE CABWUIOBbIX PErnucTpos,
npeobpa3ylowmx GopMUPYEMBLIN MUKPO-
KOHTPONEPOM NOCNEAOBATENbHBIN KOA B
napannenbHbli, NOAaBaeMblil Ha HOWKa-
Topul. OOHakKo B CpaBHUTENLHO CTapbiX
nnarax aToT BapuaHT HE BCTpeyaeTcs.

Ha cxeme cobpaHHOro MHOIO TepMo-
MeTpa, NOKa3aHHOW Ha puc. 1, anemeH-
Thbl, YXX€ VMEBLLUWECH Ha nnate, HaxoaaT-
CA BhILLE W NPaBee OT LUTPUXNYHKTUPHOM
nvHun.  Cpeoy  HUX  MUKPOCXEMBI
ULN2803A (DD2) n 74ALS145N (DD3).
MNepeas npencrasnsier cobon BOCEMb
TPaAH3UCTOPHbLIX KOMMYTaTOpPOB C OTKPbI-
TbiM KONNEKTOPOM B OAHOM KOpMyCe.
Y106bI M306pPa3nTb HA UHOMKATOPE HYX-
Hyl0 undpy, Heob6xoaMMO NOAATh Ha ee
BXO[bl ABOVYHBIN KOA C €AMHULAMW B pa3-
panax, COOTBETCTBYIOLLUX TEM 3NIEMEHTaM
WHAMKATOPa, KOTOPbIE AOMXKHbI CBETUTHLCS.
Bropas mMukpocxema — pgewwwugparop
4YeTbipexpas3psaaHoro ABOWMYHOrO KOAa,
yepes yCcuauTenu Toka Ha TpaH3ucTopax
VT1—VT6 ynpaensiowmi uenaMm aHoaos
Tpex AByXpa3psaHbiX HankatopoB HG1—
HG3. Ha ee Bxoabl posxeH ObiTb nogaH
KOL, YUCNEHHO PaBHLIN HOMEPY 3HaKkoMe-
cTa uHaukaTopa, Ha KOTOPOM B AaHHbIA
MOMEHT aomkHa ObiTb BuAHa uundpa.
BuiBog, nap w3 koaoB uudpbl 1 HOMEpa
3HakomecTa, ANA KOTOPOro oHa npepHa-
3HauyeHa, cnepyet NpPOU3BOAUTL NOOYE-
PEenHO ANS BCEX MMEIOLLMXCH 3HAaKOMECT C
4aCTOTOM, OOCTATOYHO BLICOKOW, YTOObI
rnas He 3aMeyan MepLaHus.

Pesuctopel R9—R24 3apawotr uM-
NyNbCHBIMA TOK 3NEMEHTOB WMHAWMKATOPOB.
CpenHee 3HauyeHWe TOKa Kaxgoro ane-
MEHTa NONYYaeTCH 3HAYNTENBHO MEHbLUE,
Tak Kak MHOWKATOPbI BKJIIOYAIOTCH Nooye-

penHo. HO MOXeT chny4uTbCs, HTO B
pe3ynbrate c60s B YCTPOUCTBE ynpasne-
HUS OWHaMUYecKkass uHOUKauuMs npekpa-
TWUTCH, @ OAVH U3 MHAWMKATOPOB OCTaHeTCH
BKJIKOYEHHBIM NOCTOAHHO. 3TO NPUBELAET K
TOMY, 4TO CpeAHuWin TOK yepe3 ero ane-
MEHTbl YBENUYUTCHA B HECKOJIbKO pas,
OOCTUTHYB  UMNYAbCHOIO  3HAYE€HUS.
Pe3aynsraTtoM MOXET 6blTb NOTHOE "BbIro-
paHue” 3HakomecTa. Nockosbky Ha aTane
omiagku nporpaMmel NogobHas cutyaums
O4€Hb BEPOATHA, PEKOMEHAYETCH Ha 3TOT
nepuon yCcTaHoBUTbL pe3nctopbt RS—R16
3HA4YUTENbHO BONbLUEro, YeM yka3aHo Ha
cxeme, HoMuHana.

Mpwv BoIGOpPE Ans paboTbl B TEPMOMET-
pe MuKpocxembl cemenicTea PSoC
(DD1) yuyuTbiIBanocb, 4TO A9
ynpaBneHus y3noMm WHAUKaUUu
HeobxoamMmo 11 uM@pPOBBLIX BbIXO-
0OB: BOCEMb — [ONS ynpaBneHus
CEeMbl0 3nemMeHTamMu, 00pasylo-
WUMU Undpbl, U 0ECATUYHON TOY-
KOW; Tpy — ANsi Beibopa 3HaKoMe-
CTa, KOTOpbLIX BCEro LWecTb, NO-
3TOMy CTapLlimii Bxon Aewwmndpa-
Topa DD3 nocTOsAHHO COeanHEH C
obuwum npoeoaom. Aea Bxona — T
A8 NOAKII0YeHUs nepemMbidek S

BCEro, ¢ 6bonee NMHeNHOMW, CTabuUnbHOU U
noeTopsiemMoti oT 06pasua k obpasuy, Yem
Y NONYNnpOBOAHUKOBLIX TE€PMOPE3UCTO-
pOB, 33aBMCUMOCTbIO WX CONPOTUBIEHUS
OT Temrnepartypbl U 3HAYUTENLHO GONb-
WM MHTepsanom paboyen Temneparypbl.
Mo cpaBHeHWIO C TepMonapamu TepMO-
MEeTpbl CONPOTMBAEHUA AAKT NOJIE3HbIN
CUrHaJ 3HaYUTENBLHO BONbLLEro YPOBHS.
Y NpOBOAOB M3 YUCTLIX METAJNOB TEM-
nepaTtypHbii KO3hPUUMEHT CoNpOTUBIE-
HUsi Bofblue, YEM Y M3rOTOBNEHHbIX U3
cnnaeoB. OQHaKo OH HE TaK YX BEMK —
LONM npoueHTa Ha rpagyc Lenbcus.
TpaavumnoHHbln cnoco® uamepenus Ma-
NbIX UBMEHEHWI CONPOTUBAEHUS — BKJIIO-

BxoaHble

MynETUNSIEKCOPbI
| —— |

l:j WUcTounmk
G |ob6paayosoro
Avcppepen- HanpsmKeHUs

yvarnbHbIvA
ycunurens ALN
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K npoueccop-
HOMY APy

1 S2, ucnonb3yeMbix Npu Kanuo-
poeke npubopa, a eLe Tpu BbIBO-
na — nns cCoeaMHeHus ¢ npo-
rpamMMaTopoM.

B wtore Obina ebibpaHa 28-
BbIBOAHas Mukpocxema CY8C27443

[1]. K ee nopTy PO, npeaHasHavyeH- .

HOMY A5t paBoThl C aHaNnoroBLIMM
curHanamm, rnoaKIloHeHa Yepes NOMeExXo-
nopasnsaowme ¢unetpel R4C2—RBC6
n3MepuTenbHas uUenb W3 pPe3ncTOpPOB
R1—R3 u paTtuvkoB-TepMOpPE3ncToOpoB
RK1—RK3. Hanpsxenve, nutatouiee 3ty
uens, noctynaet ¢ nuHum PO[5] mukpo-
cxembl DD1. M3mepsiotca v uvcnonb-
3yI0TCA ANA BbIYUCIIEHUS TeMnepaTypsbl
3HaYEHUs NaJEHUs HaANPSDKEHUS HA KaX-
[OM 13 NaTyuKoB 1 Ha 06pa3LLOBOM pe3u-
cTope R2. HomuHan sToro peaucropa, 8O-
obue roeops, MOXeT ObiTb NO6bIM, HO
XenatensHO BbIOpaTb €ro 6IM3KuM K
CONPOTUBIIEHWNIO OATYUKOB.

Peauctopel R1 u R3 3apaioT TOK, Teky-
wuii yepe3 pgatumkn. Kpome Toro, pesu-
ctop R3 obecneynBaeT OTNIMYHLIM OT HyNs
NOTEeHUMan Ha HUXHeM (N0 CxeMe) BbIBOAE
natydvka RK3, 4to TpebyeTtcs ans KOppekT-
HOW paboTbl aHANOroBLIX Y3/I0B MUKPOCXE-
mbl DD1.

Yepes pasvem XP1 Ha TepMOMETp
NoCTynaeT HanpsiXeHne nutaHus 5 B or
BHELWHEro ucTo4YHuka. MNotpebnsemoblii
TOK 32BWCUT OT TOr0, Kakue umdpbl BbiBe-
[eHbl B A@HHbIA MOMEHT Ha WHOMKATOPbI
HG1—HG3, v moxet pocturate 0,4 A.
YT106b M3MEHEHUsT NOTPEBNAEMOro Toka
He NPUBOAMIM K "Npocagkam” NuTarLwero
HanNpPsiXeHWs, Bbi3bIBAOLLMM cOOU, NCTOY-
HUK Hanpsxenysa 5 B ponxeH Gbitb XOpo-
wo crabunuanpoBaHHbIM. TOT xe pasbem
UCNONb3yeTCs ANS MOAKNIOYEHUS MpPO-
rpaMmarTopa, 3arpyxaloLiero B MUKPO-
cxemy DD 1 nndpopmaumio o Heobxoovmom
KOHUrypaumm v B3auMHbIX CBA3AX ee
Yy310B, @ Takke NporpaMmy, N0 KOTOpOW
[0MKHO paboTaTb NPOLECCOPHOE SAPO0.

MpuenekaTrensHOCTb UCNONBL30BAHUA
NPOBOJIO4HBLIX TEPMOPE3NCTOPOB (TEPMO-
METPOB CONPOTUBNEHWS) B KQYECTBE AaT-
YyuMKOB TemnepaTypbl CBfidaHa, Npexpae

YUTb TEPMO33BUCKMMBIE 3IEMEHTHI B OOHO
Wnn ABa NPOTVMBONOJIOXHLIX Myie4a uame-
PUTENBHOrO MOCTA U C NOMOLLBIO YYBCTBU-
TENbHOIO YCUAWUTENS CNeauTb 32 U3MEHe-
HUAMW HanNpsXeHWs B €ro awvaroHanu.
HanpsixeHue C BbiIxoga yeunuTens cnegy-
eT ouudpoBaTb, NPOU3BECTU Heob-
XOAUMBIE BLIMUCTIEHUS, @ PE3YNLTAT BblBe-
CTW Ha uHpgukaTop. MUkKpocxembl cemMeir-
ctBa PSoC no3BonsioT 310 caenarb.

OpnHako ObIIO PELIEHO NPUMEHWUTD N3-
MEepUTENbHYIO CXEMY, PEKOMEHAOBAHHYIO
8 [2] v [3]. B HEMHOrO U3MEHEHHOM BULE
OHa nokasaHa Ha puc. 2. Yepes namepu-
TenbHylo uenb, obpa3oBaHHylo 06pas-
LOBbIM pe3NCTOpPOM R,, TepMope3ucTo-
pom R; ¥ TOKO3a4aloLyMK pe3ncTopamm
R1 1 R2, npotekaeT TOK OT BCTPOEHHOIO B
mukpocxemy PSoC wctodHuka obpasuo-
BOrO HANPSXEHVSA.

JIUTEPATYPA

1. CYBC27143, CY8C27243, CYB8C27443,
CY8C27543 and CY8C27643 Mixed-Signal
Arrays with On-Chip Controller. — <http://
www.cypress.com/?doclD=9627>.

2. A Thermistor Based Thermometer, PSoC
Style. — <http://download.cypress.com.
edgesuite.net/design_resources/
application_notes/contents/sensing___a_
thermistor_based_thermometer__psoc_
style___an2017_12.pdf>.

3. RTD Temperature Measurement. — <http://
download.cypress.com.edgesuite.net/
design_resources/application_notes/contents/
sensing___rtd_temperature_measurement
__an2120_12.pdf>.

(OxoHnvanue cne yer

Penaktop — A. Jonrvid, rpagpuka — A. onrwi



LUudposonn Tanmep
M3 3NIEKTPOHHLIX YAaCcOB
B. KEJEXCALUBUIA, r. BonrogoHck PocToBeckoii o6n.

Nuorpa 8 OaITY BOSHNUKAET HEOOXO[UMOCTL BKTIONATD MAY BLIKIO-
warb 3nexTponpubops! B ONpeReneHHoe Bpema Hin yepea 3agaHHsid
npomexyrox spemexnn. Hanpumep, arc Tpebyercs npwu 3apagKe
AKKYMYNSTOPOE € NOMOLbLIO NPOCTLIX F3PA[HBIX YCTHRONCTB unu Npy
ynpasnexHun CCBeweHneM. Qs aBTOMATHIALNK YKAIAHHBIX BEeHCT-

By HeobxoauM Tanmep.

VhPOBOK TariMep, 0 KOTOPOM NONGEeT
pest, BLINONHEH HA OCHOBE HAPYNHDIX

€ro padoTs HArpy3ka ByAeT BKIKOYEH N
OCTaHETCH BoIKNIOYEHHOM.

K1.1, cBETUTCA, CUTHANM3AVPYA O TOM, YTO
TaMER BKAIOYEH, HO HEe 3anyweH. Ecnu
nepeko4aTens SAT HaxoOuTCHA B (ONO-
XEHWW, NMOoKa3aHHOM Ha CxemMe, TO yepe3l
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3AEKTPOHHBIX YacoB C  OyAuUNbHMKOM Cxema TaliMepa nokagzaHa Ha pwe. 1. b
“Montana”. MakcumanbHan npopomxu-  Oduvon VD6, peswnctopsl R6—RB, koHaeH-
TENbHOCTL BHAEPXKKW — 1 CyTkW — orpa-  carop C1, crabunutpor VD4 1 3aluTHeIn
HWYEHA BO3MOXHOCTAMM UCNONB3yeMbX  AWoa TpanincTopa VT2 o6pa3woT yaen
yacoe. Nocne ycTaHOBKM B Taimep v pu  nuTanua. Ha peaucrtope A1 1 guogax
HanM4UM NUTAIOLWErO ero ceTesoro Hanps- VD 1-—VD3 BbINOSHEH NapameTpyyecKkuin
XEHWA 3NEeKTPOHHbIE Hachl MOryT npogon-  ctabunusarop Hanpskenus 1,5B ans
XaTb BHMOMHATL U CBOK) OCHOBHYIO PYHK-  MMTAHWS 3MEKTROHHBIX 4ACOB, WMEBLUMIACS
LWMK) — MOKA3bBBATL TEKYLee BpeMs. B B HUX ransBaHW4@CKUIA SNEMEHT yaaneH.
cny42e OTKNIOHEHWA CETEeBOr0 Hanpaxe- Npy nogknioserun npubopa k ceTu
HUA 00 MCTEYEHUS BLIAEPXKM NPM €ro  OTKPLIBAeTCs TpanaucTop VT1. Ceetoau- X
NOCNeaytweM BKAKYEHUM nepelanycka 04 HL1, BKIOYEHHbINA B €ro KONAEKTORHYIO
TaliMepa He NpoucxoauT. B 3aBUCUMOCTM  Lenb Yepes pe3ucTop R2 n ocTasluvecs 8 Puc. 3
OT MONOKEHUA NEPEeKNIOHYATENA PEXMMA  WMCXOAHOM MONOXEHWW KOHTaKTel pene :
HL1 L-132XHD RS R7 R8 VD6 ~220B
- R2 g 43% A3k 43x 1NAQD4 t
PT1"Montana" 10« m:\/? ! )
+1,58 K“E‘“ N\
T o ; K12 or
XM
"~ SB2 | N ing14e
“Buibop”
SE3 D;;K P‘] 1%33( /K1
DATE “Yeran | [
Cwrnan L
M
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JSB4 | vo2 L. I R [I] R5*
-1,5B yer. 0 1N4148 71680k |/] 2M
~ 10k 5 VT1
SB5 ] L J KT3102E
4 H: “Cron" A4 VD3 | ZS VD&
1N4148 N 470 ux x 1N4148 x51
20212)1(—1_ x16B "Harpyaka®
Puc. 1
65 , kOHTaKTH K 1.2, nepexnioya-
,\I( Tens SAl u pesnctop RS
Hanpsxenune 12 B noctyna-
S €T Ha 32TBOPbl TPAH3UCTO-
N | T SR | B e
Doo oo .
| K e rol] %" CETEeBOro HanpsXeHua TOK
Harpy3ky NpoTeKkaeT yepes3
Re ©~2208 K XS4 DTKp:laTbllﬁ KaHan oaHOro U3
NONEBLIX TPAH3WUCTOPOB W
u 3aLVTHBIA OWoL BTOPOIro.
Avoas VD7 v VD8 HyxHu
© -] R7 O ANSi OrPaHWYEHHA BLIBPO-
COB HAaNPSXEHWA Ha 3aTBO-
ro pe NoAeBbiX TREH3UCTOPOE.
3 Kuonkn SB1—SB3 cny-
[ re ° XaT AnA ynpaBneHws vaca-
& VD4 VT 4 MU, AyOnupys ux coGCTRER-
O = 06 3ok o HeIE KHOMKW. [ yaoberea
QA 0-00 og° ||d VD6 g RS 5 BopjevDs SAY 3a0aHUs  ANUTENbHOCTH
0_\ 8 t 4 KA BbIGEPXKM TaMepa BeBeae-
o (o Yo ™ 6 ooen o ° Ha KHOMKa OGHYNEHUA NOKa-
o PiN 2 ©°ec° @ ° 3anvin vacos SB4, npu
- HaxXaTMM KOTOPOM KOHTaK-
Thi, 3AMKHYBLUWCb, LWIYHTH-
Puc. 2 PYIOT LeMb MX MuUTaHuA. Ta-

w
W

JONNVVA S

WINHOADIFNE BYHTVLININGLU

8£-82-809 'UvaL

NJ1°OIPRIDYNSVOD (1v30duog
N4"O|PRID||EW ¥3LBLD Wand]

600Z ‘£ 3N OMIFvd



O®

Nuwad

QPAAM

APUKNAOHAA SJTIEKTPOHUKA

Ten. 608-28-38

10.ru

mail@radi

Bonpocsi: consult@radio.ru

Mpuem ctaten

PALMO Ne 7, 2009

KOM cnOcO6 HavanbHOM YCTaHOBKU HaoeX-
Hee, YeM, HanpuMep, paspbiB Lenu nuTa-
HWUS, NOCKONbKY 4acki, NOTpPebnsas O4YeHb
MaJsibiil TOK, A0OBOSIbHO AONr0 NPOAOXAOT
paboTaTb 3a CHET 3IHEPrun, HAKONIEHHON
BO BHYTPEHHEM OJIOKMPOBOYHOM KOHAEH-
carope. [ins rapaHTMpOBaHHOrO obHyne-
HUA kHOMKy SB4 cnepnyeT yaepxuveartb
Haxartowu okono 5 c.

Myck Tarimepa ocyliecTenseTcs
HaxaTueM Ha KHOMKy SB6, npu
aTom cpabarbiBaeT pene K1 v rac-
HeT ceetogmon HL1. 3arem ToK,
Tekywmin yepe3 oOMOTKY pene,
YMEHbLLLAETCH 3a CHET OTKIYEHUS
pe3uctopa R5 B uenu 6a3bl TpaH3n-
cropa VT1. lNocne otnyckanusa
kHOMKK SB6 pene octaetca cpabo-
TaBWUM 6narogaps nepekaoynB-
LwmmMcs koHTakTam K1.1.

B 3apaHHbIA MOMEHT BpemeHn
Ha CWrHanbHOM BbLIXOLE YacoB
6yneT yCTaHOBNIEH HU3KMIA YPOBEHb
HanNpsXeHus,, 4YTO npuBeder K
3aKpblBaHWIO TpaH3ucTopa VI1 un
BO3BPALLEHUNIO YCTPOWCTBA B WUC-
X0OHOe cocTosiHne. Bo Bpemsi BOC-
NPOV3BEAEHUS Yacamu 3BYKOBOIO
curHana ceseroavon HL1 mMuraert B
TakT Menoauvmn, CUrHanm3vpys o
TOM, 4TO 3anyck TanmMepa noka
HEBO3MOXeH. [lns npekpaiieHus
MUraHusi HYXXHO HaxaTb Ha KHOMKY
SB2. CurHan npepseTcs v npu
HaxaTtum Ha kHorky SB3, HO, co-
rnacHo anroputMy paboTbl 3nek-
TPOHHBIX 4acoB, CNycTta 5 MWH OH
6yaeT NoOBTOPEH.

nsi npuHYAUTENBHOM OCTaHOBKMU
TanMepa AOO0CTaTO4HO HaxaTrb Ha
KHONKY SB5, B peaynbrate 4ero
Tpanaucrop VT1 Byner 3akpbiT, a
uenb o6moTku pene K1 pasomkHy-
Ta. Auon VDS cnyxut gnsa 3atumTbl
TpaHauctopa VT1 or 3AC camo-
VHAYKUUK, BO3HMKaOLLEn B 06MOT-
ke pene K1 npu oTkto4eHUN.

Cnenyet o6patuTe BHUMaHWE HA
TO, HTO NPUMEHEHHbIE aBTOPOM
3NEKTPOHHbIE Yackt 06nafaT BO3-
MOXHOCTbBIO NoAaeBaTtb KOPOTKUN
3BYKOBOW CUrHAS B Havane Kaxgoro
Yaca — 3TO MOXHO CuuTaTb 4ONON-
HUTENbHOW cepBUCHOM dyHKLMen. OaHako
B TOM CIly4ae, KOorga TaviMep wcnosb3y-
eTCsl ANA CO303HWS BbIOEPXKN ANUTENb-
HOCTbl0O Oonee 4aca, HYXHO yoOCTOBe-
PUTLCS, YTO AaHHbIA PEXUM OTKJIIOHYEH.

YcTpoicTBO COBpaHo Ha ABYX NeYaTHbIX
nnarax w3 OogHOCTOPOHHE ONLrMpOBaH-
HOro CTEKJIOTEKCTONMUTA TOJNILMHOA 1 MM.
OpHa 13 HUX n3obpaxeHa Ha pUc. 2, BTO-
pasi — Ha pmc. 3. MNnaTtbl paccumTaHbl Ha
ycTaHoBky peauctopos MAT wnu vm no-
no6Hbix. Konpencatop C1 — K50-35 vnu
aHanorvyHbIin MNopTHen. Auoas VD1—
vD3, VD5, VD7, VD8 — niobnie n3 cepui
KA521, KO522 vnn umnoptHele 1N4148.
Ceetoguon L-132XHD — «kpacHoro
CBEYEHWS OANaMeTpoM 3 MM — MOXET
6bITb 3aMeHeH NOOLIM NOAXOAALMM C
[OCTaToO4HOM APKOCTBLIO Npy Toke 1 MA.

MomMMMO yKka3aHHOro Ha cCxeme ctabu-
nutpoHa 2C212X npuroneH 2C212L vinun
npyrov ManorabaputHbii CTabUNUTPOH C
HanpsxeHvem ctabvnuzauum 12 B u Mu-
HUManbHbIM TOKOM cTabunuzauum 1 MA.
BmecTto Tpansuctopa KT3102E nogoiiner
1 APYron TOU Xe cepun.

BoamoxHa 3ameHa NoneBbiX TpaH3u-
ctopos IRF840 gpyrvmun ¢ OOnNyCTUMbLIM
HanpsiXXeHWeM CTOK—WCTOK He MeHee
400 B n ponycTMbIM TOKOM CTOKa 605b-
we, yem nNOTpebnsemMblii Harpy3kom,
Hanpumep, otevecTBeHHbimMn KIM7076—
KN707T, KN840. NMpu MOWHOCTU Harpy3ku
He 6onee 500 BT cHabxaTb TpaH3ncTop.bl
TENNOOTBOAOM He TpebyeTcs.

Puc. 4

Pene K1 — P3C60 (ucnonHeHune
PC4.569.435-01 vnu PC4.569.435-06).
CornacHo cnpasoyHbIM AaHHBIM, TOK Cpa-
6aTbiBaHuA Takoro pene — 12,4 mA, ToK
oTnyckanuas — 2,6 MA. lMepeknovaTtens
SA1 — manorabapuTHbIA MMMNOPTHLIN.
Krnonkn SB1—SB6 — TaktoBble TC-0404
BbICOTOW 7 MM C HaXMMHBIM LUTOKOM AiNN-
HOM 3,5 MMm.

OnekTpoHHble Yacbhl 6e3 kopnyca 3a-
KPENNSIOT B LLEHTPE MeHbLUel u3 nnart. Mpu
3TOM MOXET NOTPEOOBATLCA CAENATb B HEW
OKHO AN yOOOHOro pasmeLleHus uMero-
Lerocs B yacax KBapLeBOro pesoHaropa.
BbiBoAobl KHOMOK 4acoB, WX NuUTaHusi, a
Takxe KOJINEeKTOp TpaH3ucTopa, ynpas-
NIAOLLEro nsnyyaTenem 3Byka, COEAVHAT
C COOTBETCTBYIOLUMMU KOHTaKTHbIMU MJ10-
wankamu Ha nnare. CaM usnysarens v
NOAK/IIOHEHHYIO NAapanenbHO eMy KaTyluKy
WHOYKTUBHOCTU HEOOXOAUMO OTKJTIOHUTD.

PekomeHnpgyeTcs BeecTu B 6a30Byl0
uenb TpaHaucTopa yYacos VT1 pesucrtop
Rjony NOK@3aHHBIM HA CXEME LUTPUXOBLIMU
nuHuaMKW. Bes Hero Tok, noTpebnsembin
HEKOTOPLIMKM 3K3eMNfIipaMu 4acoB Npu

nopaye curHana, pocturaer 0,6...0,7 MA
(B OTCYTCTBUME CuUrHana oH — He Honee
40 MKA). U3-32 CcTONb 3HAYUTENBHOTO
yBENMYEHUS TOKA HANPSXEHWE Ha BbIXOAe
napameTpuyeckoro crabwnusartopa, nu-
TalLWeEero 4achbl, 3aMETHO CHWXaercs.
Ecnu oHo nagaet Huxe 1,1 B, yacel nepe-
XOOST B PEXWM C MOCTOSHHBIM HU3KUM
YPOBHEM Ha KOJIJIEKTOPE TpaH3ucropa
VT1. BblBECTW UX U3 3TOrO COCTOSA-
HUS  yAAEeTCHA TOJNIbKO  MOJHBIM
OTK/IOYEHWEM MUTAHWS.

YT106bl YBENUYUTL HArpy304HYIO
cnocobHocTbL cTabunmaaTopa, MoX-
HO YMEHbLUNTb HOMWHAI pe3ucTopa
R1. OgHako B 3TOM crnyyae npwm
MWHUMarnbHOM Harpyske Hanpsixe-
HUE NUTaHWA YacoB MHOTOA MpPeBbi-
waeT AonycTuMoe AN HUX 3Haye-
Hue. C peauctopom R, noTpebnse-
MbIi Yacamu Npu Nopaye curHana
TOK YBEJIWYMBAETCA BCEro [0
100 MKA 1 HanNpsXeHne He BbIXOOUT
3a QonycTuMble Npeaesbl.

CMOHTUPOBaHHbIE NnaTbl coeau-
HSAIOT WeCTblo NpoBoAamMu. ToYku
cOoeMHEeHUs MPOHYMEpOBaHb Ha
CXeMe W Ha yepTexax nnat umdpamu
1—6. YcTpowicTeo B cbope (6e3 Kop-
nyca) nokas3aHo Ha pwuc. 4. Ero
NOMELLLAIOT B KOPNYC CETEBOW PO3ET-
KV Onsi OTKPbITON Nposoaku PA16-
008 paamepamn 66x66x25 MM
(puc. 5). Y KOHTaKTHOro yana po-
3€TKM OTNUIIEHbl KDEMNEXHbIE YLLK,
KpbiliKa po3eTkn, KOHTaKTHbIV y3ern,
OCHOBHasA Nnara U OCHOBAHWE KOH-
CTPYKUUN, BbIPE3AHHOE U3 CTEKJIO-
Tekctonuta  TONWWHOU 1 MM,
cKpensieHbl B eAVHOE LIeJIoe LIEHT-
panbHbiM BUHTOM M3. [lnara c
KHOMKaMU 1 Yacamu B BEPXHEWN
4acTy kKopryca pPOo3eTky 3aduKcu-
poBaHa TEePMOK/IeeM, a8 B HUXHEN
yactn ¢ukcupyetca OGnarogapsi
cooTBeTCcTBYIOWMM nponunam. K
OCHOBaHWMI0 KOHCTPYKLUWM NpuKne-
€Hbl YEeTbIPE PE3NHOBLIE HOXKU Ana-
meTpoM 10 MM 1 BLICOTOM 4 MM.

HanaxwveaHuve ycTtpouncrsa 3a-
KnoyaeTca B noabope pe3ncTtopos
R4 v R5. He ycraHaenveas pe3u-
ctop R5, nopkniowalor BMecTo no-
CTOSIHHOTO pe3ncTopa R4 nepeMeHHbIn Ha
1 MOmM. Ero pydka obszatenbHO A0/MKHa
ObITb 13 U3ONALMOHHOIO Marepwvana, Tak
KaK Bce uenu rnpubopa HaxopaTcs nog
ceTeBblM HanpsxeHuem. [locTeneHHo
YMEHbLAA BBEAEHHOE CONPOTUBIIEHME
nepeMeHHOro pe3ncTopa, HaxoasT Takoe,
npu koTopoM pene K1 HagexHo cpabatbi-
BaeT NpWM Haxaruum Ha KHonky SB6.
3amepsioT ero conpotusnexve Rg,. Bpe-
MEHHO YycTaHaenuBailoT pe3uctop RS
Takoro conpoTtuenenus. [lanee onpene-
K0T CONPOTUBNEHWE peauctopa R4, npu
KOTOpOM pene ocTaHeTcs cpaborasluvm
nocne oTtnyckaHus kHonku SB6. OkoH-
4YarenbHOE 3HavYeHwe COoNPOTUBIIEHUA
pe3uctopa R5 Haxoaoat no ¢popmyne

R4-R.,
R4-R,, :
Homunane! peavctopos R4 v RS BbiGu-

paloT 6nvxanwummn n3 paga E24, meHb-
LUMMW PACYETHbIX.

R5=

Pepaxtop — A. onrud, rpacpuxka — A. Lonruii,
¢oro — aBropa



3awumrta neKkTpoaeuraTensd

OT neperpysok

A. MAHbKOBCKWH, noc. LUesyeHko LfoHeykoii o6n., YkpanHa

Mpo6nema HapgexXHOW 3awuTbl OT neperpy3oK 3/IeKTpoABurare-
neii, a COOTBEeTCTBEHHO, N MEXaHN3MOB, B KOTOPbIX OHN YCTaHOBJIe-

Hbl, O CHX MNOP O4HYEHb aKTyarsibHa.

OcobeHHO Ha nNpon3BOACTBE, rae

HepeAKo C/y4aloTCa HapyLieHUs YCTaHOBJIEHHbIX NpaBus aKcnayaTa-
LM MexaHM3MOB, NPUBOASILUMNE K neperpy3Kkam, fga v aBapum N3Ho-
LweHHOro obopynoBaHNsl MHOTA[Aa NPONCXOANAT (3aK/IMHWUI PeRYyKTOp,
"pacceinancs” NOALWWNHNK, 3aMbikaHue B kabene nnay obpsbiB pa3Ho-
ro nposopa). Bo Bcex aTux cnyyasax paccmarpuBaeMble 3alUTHbIE
YCTpoOHCTBa HafeXHo cpabarTbiBaloT, BbiK/1I0Yas ABAraTesb.

HepBoe 13 paccMaTtpmBaeMblx B CTa-
Tbe YCTPOKCTB 3aMeHsieT aea 6noka
3/1EKTPOMarHUTHOro nyckaTtens, koTopble
B C/ly4ae HeMcNpasHOCTN OOBONbHO TPYA-
HO BOCCTa@HOBWTb, — ONOKW 3amThbl NO
MakcumasnbHomy Toky (MM3) v no pa-
6ouemy TOKY (T3M). OHO 3HAYUTENbHO
NPEBOCXOAMUT UX NO HALEXHOCTU U TOYHO-
CTW YCT@HOBKM MOpPOroe cpabarbiBaHus.
Kpome TOro, npegensl perynvupoBaHus
NOPOroB Y HEro HAMHOTO LLVPE.

Cpasy nocne BKIOYEHUS MUTaHWsA KOH-
neHcatop C6 3apsixaercs yepe3 pesu-
ctop R10, Ha kotopom d¢opmupyetcsa
MMNYNbC, YCTAHaB/VBAOLLMIA TPUITEPHI
DD1.1 n DD3.2 B ncxooHOE COCTOSIHWE C
HW3KWUM YPOBHEM Ha BLIXOLE.

O6bIYHO B 3NEKTPOMAarHUTHbIX NyckKa-
Tensx Ana KOHTPOoAsA Toka, noTpebnsemMo-
ro TpexdasHbiM ABUraTenieM, NPUMEHSIIOT
nBa TpaHcdopmatopa Toka. B 6nokax
NMM3 n T3 npoucxoanT cpaBHEHWE

HUS KoMnapaTtopoB. B Takom cnydsae wx
MOXHO YCUNUTb € NOMOLLbIO OY, BKJIIOHEH-
HbIX NO CTaHOAPTHOW CXEME HEeVWHBEPTU-
PYIOLLErO YCUNUTENS.

B kauectBe DA1 un DA2 He cny4aiiHO
BblOpaHbl OY K140V 11, umetowme 3aum-
TY OT NPEBbLILLEHVSA AONMYCTUMOrO BXOAHOIO
HanpsXeHWs 1 OT 3aMblkaHus Bbixoda. fNpu
VX 3aMeHe MUWKpOCXemMaMy Apyroro Tvna
cnepgyeT 3atMTUTL HEWHBEPTUPYIOLLWE
BXOObl YCUNUTENEN, NOOKNIOYMB Mexay
HUMU 1 O6LLMM NPOBOAOM CTaOUNUTPOHLI
A814[ (aHopamu K obLLemy NpoBOaY).

nsa 3amTel 0oHOGA3HOro ABurarens,
KOrAa@ TOK KOHTPONIMPYIOT TOJIbKO B OHOM
uenu, TpaHchopMaTop Toka T2 He HYXEH.
Ero ncknoyaloT n3 ycTponcTea BMecTe ¢
peavnctopom R2 n guomnom VD2, a Bepx-
HUIA (NO CxeMe) BbiBOA NOACTPOEYHOrO
peavctopa R4 coenvHSAIOT C TakKuM Xe
BbIBOAOM pe3nctopa R3.

C Hauvanom paboTbl 3nekrpoasurarens
Ha HeuHBepTupylowmin Bxog OY DA2
NOCTYNaKT NONOXUTENbHbIE NORYNEPUo-
[bl HANPSXEHWS C ABUXKA NOACTPOEYHOr0
pesuctopa R4. Wx amnautyoa HamHoro
npeBbILaeT 00pa3uoBoe HaNpPsXeHWe Ha
BoiBoae 2 QY, NOCKONbKY MycKOBOW TOK
anekTpoasurarens obbiMHO B8 5...7 pas
6onbLe paboyero. B peaynbraTte Ha BbIXO-
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Ha pue. 1 n3obpaxeHa cxema 3Toro
ycTpoicTea. [Mpu Haxatum Ha kHoNky SB1
"Myck” cpabartbiBaeT K1 — npomexyTouy-
HOE perne 3NeKTpOMarHUTHOro nyckarens
3aNeKTpoaBuraTesns, a C HUM 1 cam nycka-
TeNb, BCNOMOraTesibHbie rpynnbl KOHTaK-
T0B KOTOpPOro KM1.1 n KM1.2 3ambikatoT-
csi. MNepeas 13 HUX 6NOKMpPYET kKHOorky SB1,
KOTOPYIO TENEPb MOXHO OTAYCTUTb, & BTO-
pas BkoYaeT B paboTy BhINPAMUTENL HA
avopgHoMm mocte VD5—VD8. HanpsixeHue
12 B ¢ Bbixoga ctabunusatopa Ha cradu-
nutpoHe VD9 u Tpansunctope VT1 nogaet-
CA B uenu nutaHus yctpomncrtea. HyxHoe
ona nutaqua pene K1 HanpsixeHve 36 B
vMeeTcs B nyckarene. O6bIMHO TaM yaaeT-
CA HaWTu U MEepPeMEHHOE HanpsXeHue
12...18 B ans sbinpsMuTens.

BbIXOQHOrO TOKa TpaHchOpMaTopoB C
06pa3uoBbiM. Y3nsl CpaBHEHUS MOCTpOe-
Hbl Ha peauvcTopax MJIT-2, koTopble Npu
NPEBbILLEHUN AONYCTUMbIX 3HA4YEHWI TOKa
CUNbHO HarpeBaloTCs, MHOrAAa Aaxe BbIXO-
nsT n3 crpos. CneacreveM neperpesa
6bIBAIOT KOSbLEBLIE TPELLMHBI B MecTax
narku BLIBOAOB 3TUX PE3NCTOPOB.

B paccmatpuBaeMoM yCTpOWUCTBE
Komnapatopsl HanpsbkeHus Ha OY DA1 m
DA2 crnepsaT 3a aMnnuTyaon HanpsxeHus
Ha Harpy3o4HbIX peaucTtopax TpaHcgop-
maTtopoe Toka T1 v T2 (COOTBETCTBEHHO
R1 n R2), koTopasa nponopuMoHasbHa
KOHTPOAMPYEMOMY TOKY. He wckiioueHo
YTO CHUMaeMble C 3TUX PEe3UCTOPOB Ha-
NPSKEHUA OKaXyTCH CJ/IMLUKOM ManbiMu
No CpaBHEHWIO C noporamwn cpabarbisa-

ne OY DA2 npucyTCTBYIOT WMNYNbCb
NOTVHECKUX YPOBHEN. DPOHTOM NEPBOro
M3 HMX 3anycKalTcs OQHOBMOPATOPH Ha
Tpurrepax DD1.2 v DD3.1. NepBbiit reHe-
PUPYET UMNYNLC ANUTENBHOCTBIO 5 C, BTO-
porn — 3 cC.

CoeauHeHHble NOCnenoBaTenLHO are-
MeHTbl MuKpocxembl DD2 cospaior 3a-
nepxky, bnarogaps KOTopoi npu ogHO-
BPEMEHHOM 3anycke OAHOBMOpPaToOpoOB
BbICOKWUIA ypoBeHb Ha Bxoge D Tpurrepa
DD3.2 yctaHaBnuBaeTcsi NO3Xe, YeM Ha
Bxofae C, N0O3TOMy TpUrrep OCTaeTcs B UC-
XOOHOM COCTOsIHUM, @ OBMOTKa pene K3 —
006eCTO4EeHHON.

Ecnu Tok pBurarens 3a 3 C HE yMEHb-
wuncs Ao paboyero 3Ha4eHuUst U UMNyIb-
cbl Ha Bbixoae QY DA2 He npekpaTunvcs,
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npovaonaeT NOBTOPHLIK 3aNYCK 0AHOBKNG-
patopa Ha Tpurrepe DD3.1. Mockonbky
YCTAHOBNEHHBIN paHee Ha Bxope D tpur-
repa DD3.2 BLICOKMIA ypOBEHb OCTANCH
MPEXHUM, 3TOT TPWITER NePEeKIiOYUTCS,
pene K3 cpabotaer, ero KoHTakTbl K3.1
pa3oOMKHYT Lenb oOmMoTrkv pene Ki.
Asurarens GyAeT BRIKMOUYEH.

AHanorv4HLe NpoLeccs NPoVaonayT
W NPU YBENMYEHUW TOKa CBEPX OONYCTW-
MO0 pabovero B pe3ynbrarte MexaHuue-
CKO neperpyskv geurarens. Ecan ee
APOAONXVTENBHOCTL MeHee 3 ¢, asura-
TeNb NPOLONXVT PaboTarte, a ecny 6onb-
we, CH 6yAeT BblKNIONEH.

Creqnyetr UMeTb B 8uUAQY, 4TO B CAyuae,
KOrAA KOHTAKTH KHOMKW SB1 unu Bwoinon-

Haotuero ee GyHkLMY pene 6noka pucTaH-
UVoHHOro yrpasneuus (BAY) octaworca
3aMKHYThIMKY BOnee 3 ¢, nROCNe aBapuiiHOro
BLIK/IIOYEHWA ABUratens NpovaoraeT ero
NMOBTOPHOE BKNIOYEHME elle ha 3 ¢. HTobm
HE AONYCTUTL STOrO, MOXHO, HanpvMep,
3aMeHUTL 0ObINHOE pene K3 Ha umelwee
[B3 YCTOMUMBLX COCTOAHMA (AMCTAHLUMOH-
Hblid NEPEKMONaTENb) W UCRONbIORATL Ero
BTOPYI0 OOMOTKY ANS BO3BPALLEHWS YCT-
POMCTBE 3aLLMTH B pabouni pexvm nocne
YCTPaHEHWUA NPUHUHEI ABAPHN.

Bropoit kanan ycTpoictea, cobpak-
HellW Ha TpaHcdhopmatope Toka T1, OY
DA, Tpurrepe DD1.1, TpaHaucTopax VT2,
VT3 v pene K2, HeMeaNeHHO BBIKNIQUYaeT
ABUraTenb NpyY NpEBLILIEHUU [ONYCTUMO-

rfO 3HAYEHWA NYCKOBOro TOKa. MMnynbcul
neperpysku, NOSIBUBLLMECH B 3TOM CNyJae
Ha ebixoge OY, nepeBogsT Tpurrep B
COCTOSIHWE C BbICOKMM YPOBHEM Ha BbLIXO~
e, Yyro NPUBROOUT K cpabaTteiBaHvio pene
K2, pasmMblkaiowwero 1enb nyvradmna K1, —
NpOMEXyTOYHOrO pene nyckarena. Ons
YCTPaHeHUs [eCReaACTBWA CAULIKOM anu-
TENbHOro HAXaTWA HA kHONKY SB1 peko-
MEHAYETCH 33aMEHWTE AWCTAHLMOHHBIM
nepeknoYarenem u pene K2.

MesatHas nnarta pPacCMOTPEHHOro
YCTPOUCTBA M300pakeHa ha puc. 2. Ero
HanaxWBaHWe CROAUTCH K NPOBEPKE AN~
TENbHOCTV MMNYNLCOB DAHOBMOPATOROR
Ha Tpurrepax DD1.2 u DD3. 1 nK ycTaHoB-
K& Moporoe cpabaTtbiBaHUA 3aLLMTHl NOA-
CTPOEYHBIMU pesucTopamu R3 v R4.

B HEeKOTOpPBLIX CRyydsx 3andqa 3auuThal
3NeKTPOABMIaTena OT NEPEerpyskv 3Ha4un-
TensHO ynpowaercs. Hanpumep, ecnm
BNEKTPONBUrATENb HANEXHO 3BLUMLLER OT
NYCKOBBLIX MERerpy3oKk ApyruMud cpeg-
CTBEaMWN, MOXHD OrPaHVYUTBCR €ro aeTd-
MaTUYECKMM OTKIIKYEHUEM [PU NPEeBbi-
WEHWM AONYCTUMOro 3HayeHnn patoyero
TOoKa. Takylw 3apavy yCnewHo pelaer
YCTPOMCTRO, COOpaHHDe N Cxeme, NoKa-
3aHHOl Ha pmc. 3. Cxema ynpaeneHws
NPOMEXYTOYHBIM PENE KOHTAKTOPRE 3eChb
HEe NPUBOAUTCH, HO NO3UMLMOHKEE 0G0-
3HAYEHUA PENe U WX KOHTAKTOB8 COENa-
AT C COOTBETCTBYOWMMIK H2 puc. 1.
Kak v npeamayluee, YcTpoRcTBO 33LLMThI
BKIOYAETCA NPY 3aMBIK@HUM BECNOMOra-
TENABHON KOHTAKTHOW rpynnbi NYCKATenst
KM1.2, a konrakTl pene K2 npu cpabaTtb)-
BaHUW 3ALUMTHS PA3MBIKIOT UeNb 0BMOTKW
MPOMEXYTONHOMO PeNe NYCKATEAN.

C NOSBNEHUEM HA 3MUTTEPE TPaH3W-
cTopa VT1 crabuan3anpoBaHHOro Hanps-
xeHus 12 B koHaencatop C3 3apsixaeTca
yepes peauctop R4. [onoxuvTenbHbiM
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) Ha Bxoge C. Pene K2 obecToueHo, 3nek-
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- TpOABUraTesb, Pa30rHaBWKCh, NEPEXOaUT
X c3 O 3a BpeMs UMNyJsbca B pabouunii pexvm
vIs ¥ o_l |*° o_%_e Mo ncteyeHnu 5 ¢ yposeHb Ha Bxoae R
: HlR7el o Tpurrepa DD1.2 CTaHOBUTCA HU3KUM,
Ro vbs C1 rnocrne 4ero repebli Xe WMMyNbC nepe-
oo tﬂ |—° rpy3ku, NocTynuBLWMIA Ha Bxog, C Tpurrepa
c sbixoga OY DA1, nepeeener Tpurrep B
vD7 °°°°°g NPOTUBONONIOXHOE COCTOsHVE. TpaH-
OVT1°3 © 3nctopbl VT2 n VT3 ByayT OTKpbITHI, pene
& lid 4 K2 cpaboTtaeT, BbIKNOYas OBUrATENb.
- MNevaTHas nnata 3TOro BapuaHTa ycTpom-
cs °'| l‘*’ R6 CTBa 3aLUUTbI ANEKTPOABUraTENs OT NeEpe-
¥ rpy3ku n3obpaxeHa Ha puc. 4.
VD4 VD5 o OBuy Pene K2 v K3 B nepeom u K2 Bo ero-
5 poM ycTpomcTBax 3awmtel — P3C22 c
DA1 © nacnoptamu P®4.500.122, P®4.500.129
3 KR2 vnu P®4.500.233.
° i Npu oTcyrcTBUM  TpaHcdopmaTopa
TOKa 32aBOACKOr0 U3rOTOBNEHUSI 10 MOX-
HO caenaTb U3 3NEKTPOMarHUTHOro pene
¢ 3aVKCMPOBaAHHBLIM B NMPUTSHYTOM NOJ10-
XeHun sikopeM. Npoeoa, TOK B KOTOPOM
KKM12  KFU1 HEeoOXOAMMO KOHTPONMPOBATb, NMPONYC-
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Puc. 4

NepenagoM HanpsxeHusl Ha 3TOM pesu-
CTOpE 3anyckaeTcs opHoBMOpaTop Ha
Tpurrepe DD1.1, BbipabarbiBaloLLmii UM-
NYJLC BLICOKOMO JIOTMHECKOr0 YPOBHS AU~

HyTOro marHurorniposopa. Karywka pene
CRY>XWUT BTOPUYHON OOMOTKOM TpaHchop-
martopa. Ee Hy>XHO 06\3aTenbHO 3allyHTU-
TenbHOCTLIO 5 C. B TeueHwe 3TOro Bpe- poBatb PE3UCTOPOM, Kak MokasaHo Ha
menn Tpurrep DD1.2 ynepxwuBaetcs B cxemax puc. 1 v puc. 3.

COCTOSIHUM C HU3KVM YPOBHEM Ha BbIXOAe
M HEYYBCTBUTENEH K U3MEHEHUSIM YPOBHS

Penaxkrop — A. Llonrwi, rpaguka — A. Jonrwt

aMnNAUTyOoN OO0 HECKOJIbKUX [AEeCATKOB

yC T p (0] ﬁ CTBO KOHT p on«a BOJILT, CE30HHOE U3MEHEHUE (PUBMHECKIX

napamMeTpoB JINHUU CBA3W.
OxpaHHylo cyrHanusauuio ans kabens

u e n o c T H o c T " Ka 6 en ﬂ c B ﬂ 3 M 0ObIYHO BBLIMOMHSIOT NO NPUHLUUNY KOHTPO-

N5 UeNnocTHoCTH wnenda — napbl NPOBO-

A. OOJIUHUH, r. Baiikonyp, KasaxcrtaH/Poccus AOB, H2 KOHLIE KOTOPOWA NOAKIOHEH Pe3n-

CTOp ONPEAENEHHOIO COMNPOTUBIIEHUS.

CerogHs ocraercs akTyasnbHOU npobsieMa nocTossHHOro Habnwoae- lpy 00pbiBe UK 3aMblkaHUK NPOBOAOB
HMS 3a Le/IOCTHOCTBIO KabenbHbiX marucrpaneii. 3To cBsI3aHO cO  BXOAHOE COMpOTUBNEHWE Linelida cylle-

c/Ziyq4asimMum ux npegHamMepeHHOro noBpexaeHnss ¢ Hesbio XULeHns

CTBEHHO W3MEHSIETCH, 4TO U UKCUPYET
curHanmnsartop.

usem%ro Meranng. Adns cnoespgmem-loro BbISIB/IEHNSI HENCIPaBHO- TaKkoe PLLEHUE XOPOLLIO 3APEKOMEHI0-
cTn kabens n Heobxoammo nofgobHoe yCTPOoHCTBO. BaN0 CEGH MPY CPABHUTENBHO HEGOMBLLON

abenbHble NUHUKU CBA3U UMEIOT CBOMU
0CcOOeHHOCTU. ITO0 — Bonbwas Npo-

TAXEHHOCTb MarncTpanm (110 HECKOJIbKUX

ANVHE KOHTponupyemon uenu. Ho npu
LECATKOB KMNOMETPORB), GONbLIOE YMCAO  MOMLITKE UCNONMb30BaTh NOAOBHYI0 CUCTEMY
npoBOAOB B kabene, Hanuyve B NPOBOAAX,  [JIA KOHTPONS COCTOSHUS ASIMHHON kabernb-
COCEAHUX C NPOBEPSEMbLIM, CUIHANOB  HOWM NIMHUW CBA3WM BO3HWKIA npobnema: BO
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BpEMS nepefaqyvn no coceHuM "napam
kabenss WHOYKTOPHOrO BbI30Ba (MOCHUIKM
nepemMeHHoro Toka Yactoton 20...50 My u
amnnutygor 80...100 B) Habnwopatorca
noxHble cpabaTbiBaHUSA CuUrHanuaauumu,
XOTS B OEWCTBMUTENIbHOCTU LLENIOCTHOCTb
kabens He HapylueHa. K ToMy xe Ce30H-
Hole konebaHus nNnapameTpoB AJIMHHOIO
kabens NpPuBOASAT K CAVWKOM 60NbLUnM
ons 6e3ownboyHOro KoHTpons koneba-
HUAIM BXOOHOTrO CONPOTUBNEHUs wnenda.

OnacHoCTb NPEACTaBNSET N CUTyaLms,
KOraa B pesynsrare noepexaeHuvsi kabens

BbICOKOE HanpPsiXeHWe BbI3bIBHOW NOCHUIKU
C COCEeOHVX NPOBOAOB NONAnaeT Ha BXOL
YCTPOWCTBA CUrHanuaauuu. 370 MOXeT
BbIBECTU U3 CTPOS €ro BXOOHYIO Lenb.
Hanpumep, B kabene KMl (ons mHOroka-
HanbHOWM annapartypbl YNJIOTHEHUS), KpOMEe
0ObI4HBIX "BUTBLIX N@p", UMEIOTCA N KOAKCU-
anbHble NUHUKW. B HWX, NOMUMO curHana
HW3KOrO HanNpPsXeHWsi, NPUCYTCTBYET BbICO-
KO€ NMOCTOosIHHOE HarpskeHwe (ao 2000 B)
ANs NUTaHus annapaTtypsl NPOMEXYTOYHBIX
ycunuTeneHblx NyHkTOB. [locneacreuvs
nonaaaHusl Takoro HanpsXEeHWsi Ha BXOA,

00blMHOW annapaTypbl OXPaHHOW CUrHa-
Nn3aumm Nerko Npeackasyemsi.

Bo3amOXxeH BapuaHT KOHTPONs ¢ nepe-
paden nNo wnendy ToHanbHOrO curHana
[OCTaToO4HO BLICOKOM yactoTel. OH paer
BO3MOXHOCTb 3alUTUTL annapaTtypy oT
HEeAONYCTUMbIX 3HAYEHWN MNOCTOSHHOrO
WM HU3KOYACTOTHOro HanpspkeHus. Ho
Takol BapuvaHT KpUTWYEH K TOYHOW Ha-
CTPOWKE Y3KONONOCHOrO duikTpa Ha nNpu-
E€MHOW CTOPOHE W K YXOAY HacTOTbl KOHT-
pPONbHOrO reHeparopa. K ToMy xe 4actoty
KOHTPOJIBHOTO CUrHana Henb3si Boibvpars
CJIVLLKOM BBICOKOM, H4TOObI HE Oblio 3amMeT-
HO €ro BAMSHUSA Ha cocepHve "napel” B
kabene. ELle oavH HEQOCTATOK BEICOKO4HA-
CTOTHOFO KOHTPONA — BO3MOXHOCTb MNpO-
HVUKHOBEHWSI CUrHana Ha BXO[ NPUEMHUKA
4Yepes eMKOCTb Mexgdy npoBofamv u rnpu
obopeaHHOM wnende. MNpu ero anvHe B
HECKOJIbKO [AECATKOB KWUIIOMETPOB 3Ta
€MKOCTb MOXeT AOCTUraTb AECATbIX A0NEN
Mukpodapabl.

Mpegnarato yCTPOUCTBO KOHTPOSISi CO-
CTOSIHWSA K2BeNbHOM NMUHWMKM 60LLLOM NPOoTS-
XXEHHOCTWN C NCMOJIb30BEHMEM CUMMETPNY-
HbIX OPSAMOYIOSbHBIX UMNYNLCOB. CurHan
noAaloT Ha OAIMH N3 NPOBOAOB Naphbl, @ CHW-
MaloT A5t KOHTPOJA C ee BTOPOro NpoBoaa.
Ha panbHeM koHue kabens npoBoAda napbl
coeavHeHbl mexay cobon. O nposog,
reHepaTopa v npueMHVKa 3a3emneH.

Cxema ycTpowicTBa npuBeneHa Ha
puc. 1. 3apaowmii reHepaTop BbINONHEH
Ha anemenTax DD1.1 n DD1.2 no o6bi4HOM
cxeme. Pe3uctop R4 nepeBoaut anemeHT
DD1.1 B akTnBHbIN pexuvM. lNponssenenve
CONPOTUBIIEHUS 3TOrO pesucropa Ha
eMKocTb koHaoeHcatopa C1 onpepnenser
4acToTy reHepauuun. C BbIXOOa 3NEMEHTa
DD1.2 TakTOoBbIE UMNY/LCHI NOCTYNAoT Ha
cueTHbit Bxon, Tpurrepa DD3.1, pensiiero
ux yactoty Ha aea. C npaMoro Bbixoga
TpUrrepa wMnNynbCcHas NocnenoBaTesib-
HOCTb Yepe3 ycunutenb, cobpaHHbii Ha
TpaHaucTopax VT1 v VT2 pazHolr CTPYKTY-
pbl, 1 KoHaeHcarop C3 nocTynaeT 8 KOHT-
PONUPYEMYIO JTMHUIO.

BTOpOl NpoBOA, IMHUK, KaK YXe cKa3a-
HO, NOAK/MOHAIOT K BXOAY NPUEMHOM HacTu
ycTporicTea. Ecnu nuHus He HapylieHa, TO
No 4acTtoTe W ANUTENbHOCTU BXOOHbIE
VMNYIbCbl COBNAAAloT C BbIXOAHBIMW, HO
UMetoT 3aTsaHyThle GpoHTHl 1 cnaawl. Cre-
NeHb MCKAXEHWS 3aBUCUT OT NapaMeTPOB U
LnnHbl nHvK. B cnyvae 06pbiBa uMnynbcsl
npuobpeTaloT OCTPOKOHEYHYIo (OpMYy U
cTaHoBATCA OGunonspHbiMu. Pasnuyartb
MCNPaBHYK W HEMCNPAaBHYIO IMHUU TOJIbKO
no amniInuTyaoe MMNynbCOB HE yOaeTcs,
NO3TOMY NPUMEHEHA CENeKLMs No Bpeme-
HW — KOHTPONb NPOM3BOAUTCH BO BTOPOW
NONOBUHE ONMTENIbHOCTU MMMYNbLCa, Koraa
BCE NEPEXOAHBIE NPOLUECCH! YXe 3aKOHYU-
JINCb.

Nmnynbebl ¢ NIMHUK Yepe3 KOHOEeHca-
Top C2 1 peauctop R1 nocrynatoT Ha BxoA
dopmupoBatens Ha TpaHauctope VT3 u
anemeHTe DD4.1. Ha Boixoge ¢dopmMupo-
BaTesNs OHW UMEIOT CTaHAAPTHbIE NorMye-
CKue YPOBHU, HE 3aBUCHLLUE OT aMnInTy-
Obl BXogHOro curnana. Ewe ogHo Haswa-
YeHue dopmuposaTens — 3awumra OT Bbi-
cokOoro HanpsixeHusi. OHO MOXET noBpe-
OuTb Nvwb Tpau3auctop VT3, 3ameHuTb
KOTOPbLIY HecnoxHO. OH 3alUUiLEH K TOMY
xe crabunutpoHom VD1.

Crpobupytowpme umnynscbl GopMmpy-
eT y3en Ha anementax DD2.1—DD2.3.
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OHM NOCTYNAIOT Ha OAVH U3 BXOAOB 3ne-
meHTa DD4.2, BTOpOI BXOA KOTOPOro
CoeaAvHeH € BbixopoM anementa DD4.1.
Ha Buixone anementa DD4.3 npu ncnpas-
HOW NMHUKM ByAyT NPUCYTCTBOBATH WUM-
NynbCbl, aHanoru4Hble CTPOBUPYIOLLUM, a
NPY HEUCNPaBHOW — HeT.

K Bbixopy anemeHta DD4.3 nopksioueH
aMnnuTyaHbIA aetektop Ha avope VD2. MNpwm
HaMuMU UMMNYNbCOB (UCNPaBHOW NUHWUK)
BLIXOAHOE HanpskeHUE Ha CrNaXvBaloLLEM
koHpeHcatope C5 poctatouHo Anst OTKpbI-
BaHus TpanaucTtopa VT4, ceetoomop HL1
BKIOYEH. Ecnv uMNynbLCcoB HeT (NuHust
HewcrnpaeHa), ceetopmon HL1 noracHer.

Yepes koHgencatop C6 umnynbcbi C
Bbixofa anemeHta DD4.3 noctynalot Ha
BXOObl YCTAaHOBKW B HYNEBOE COCTOfiHUE
cuetuuka DD5. MNoatomMy npm ucnpaBHoOM
JIMHUWN CHETYUK OCTaeTCsi B 3TOM COCTON-
HuK, TpaHaucTop VTS5 3akphiT, a cBeTo-
avon HL2 noraweH.

Mpu oTCyTCTBUM MMNYNILCOB Ha BXOAAX
Ha4YaNbHOW YCTAHOBKW CHETHUK HAuYHEeT
paboTarb, NOACHUTEIBAS NOAAHHBIE HA €ro
Bxon C1 TakrtoBble umnynbcbl. Ha ero
Beixoge 8 (Boieoge 11) cTaHyT yepenoBarb-
CA BBICOKMIA M HU3KUIA YPOBHWU Hanpsxe-
Hus. 3TO NPUBEAET K CBEYEHUIO CBETOAMNO-
na HL2 v nopake curHana wanysarenem
3Byka HA1. MNocne yctpaHeHuss Heucnpas-
HOCTW YCTPOICTBO BO3BPATUTCA B PEXUM C
HU3KUM YPOBHEM Ha BbIXOAe 8 cueTumka.

OnucaHHoe YCTPOWCTBO HEKPUTUHHO K
W3MEHEHUIO YaCTOThbl 334aI0LLEero reHepa-
Topa, Tak Kak OT Hero opMMpYIOTCS U
KOHTPOJIbHBIE, U CTPOOMPYIOLLME UMNYIb-
cbl. ToCKONBKY reHepaTop v MPUeMHUK
HaxoQATCH PSAOM Ha OOHOM KOHLIE KOHT-
ponvpyemoro kabensi, npobnema CUHXpo-
HU3aLUMW 3TUX UMIMYNIbCOB HE BO3HUKAET.

Ecnn HeoOXoBUMO MOBLICUTL 3KOHO-
MWYHOCTb YCTPOMCTBA, B HEM C HE3Haun-
TENbHBIMU U3MEHEHUSIMU B CXEME MOXHO
MCNOoNb30BaTb MUKPOCcXembl cepumn K561.
Konpexcatopsl C2 u C3 cnenyeT BoibupaTb
Ha HarNpPsXXEHNE HE HUXE, YHEM BO3MOXHOE
B aBapuiHoM cutyaumn. Hanpumep, ecnu
BbI3bIBHOE HanpsixeHue pocturaet 80 B,
3TU KOHAEHCATOPL! LO/MKHBI BHIAEPXMBATb
He meHee 100 B. XenateneHo NpUMEHUTL
HE OKCUOHLIE, a NJIEHOYHbIE KOHAEHCATOo-
pbl, XOTH 3TO WU NPUBEOET K YBENUYEHWIO
rabapuToB ycTpoicTea.

Curnanusatop cobpaH Ha nedatHon
nnare, naobpaxeHHou Ha puc. 2. 3pech
YCTaHOBNEHbI BCE AETanu, KPoOMe TpaH3u-
ctopa VT6 ¢ usnysatenem 3syka HA1 v cee-
TopmopoB HL1, HL2. 3T anemMeHThl BblHE-
CeHbl Ha NEepefHIoi0 NaHenb kopnyca oT
ManorabapuTHOro PaanonNpPUEMHUKE, B KO-
TopuI NomeweHa nnarta. Ha cteHkax kop-
nyca pasmeLLeHbl 3axu1Mbl NS NOAKo4e-
HUSI KOHTPOJIMPYEMOW NUHUN U Pasbem
NnUTaHWA.

Bnok nuTaHus, cxema KoToporo nokasa-
Ha Ha pMc. 3, U3rOTOBNEH U3 3NIEKTPOH-
Horo Gannacta oT "sHeprocteperaiouien”
OCBETUTENLHOW naMnbl, COrnacHo pe-
KOMeHOauusIM, AaHHbIM B ctatke B. Ctpio-
koBa "ManoraGapuTHblii 610K NMUTaHUs —
13 anexTpoHHoro 6Gannacrta™ ("Pagwo”,
2004, Ne 3, c. 38, 39). Nepepnenke 6bin
NoABEPrHyT HeMcnpaBHbIY 610K OT namrbl
molHocTeio 20 BT. [ns BOoCccTaHOBNEeHWs!
ero pabortocnocobHocTn notpeboBanoch
Wb 3aMeHUTb koHpeHcatop C2.

CornacHo ynomsiHytoi crtatbe, 6an-
NacTHEIM gpoccens nepepgenaH B TpaHc-
dopmatop T1. Ero obmMoTka | copepxut
400 suTtkoB NpoBoaa MaJ1 0,1, a obmoTka
Il HamoTaHa npoeoaom M3J1 0,6 noutn oo
3anonHeHus: kapkaca. Ocoboe BHUMaHWe
HeoBXoaUMO 06PaTUTL HA KAYECTBO MEX-
06MOTOYHOWM N30NSLUUK, Tak KaK OT 3Toro
3aBucuT He3onacHocTb paboTbl C curHa-
nm3atopom. Jlyyuie BCEro v3onvposaTb
onoHY OOMOTKY OT OpPYrov OBYMsi-TPeMst
CNOSIMU NaKOTKaH.

K BbIxoay BeINpsiMuTEns Ha avoae VD6
NOAKNOYEH CTabunmMaatop HanpsxXeHus
Ha cTtabunutpoHe VD7 wn TpaH3uctope
VT3. MolLHOCTb, paccenBaeMas Ha 3TOM
TpaH3uUCTOpe, HEeBenuka, No3TOMy OH
moxeT pabotats 6e3 Tennooteoga. O Ha-
NYUK HanNpPsXeHWs Ha Bbixoae 6noka cur-
Hanuaupyet ceetoguog HL1.

Mnata 6noka NUTaHUs HaXOAUTCS B
oToeneHoM kopnyce (oT 6noka nuTanus
MUKpOKanbkynaTopa "3nekTpoHuka”). Ec-
v pobaBuTb paseA3bIBAIOWME OVNOLLI, TO
Ha cnyLain NponagaHusi CeTEeBOro Hanpsi-
XEeHUsi MOXHO opraHuaoBaTb Gecriepe-
6oMHoe NUTaHWe CUrHann3aropa OT akky-
MynsTopHoi 6arapeu.

CurHanbHoe YCTPOWCTBO Clemyer,
npexae Bcero, NoOAKAHUTh K wnendy,
PA30MKHYTOMY Ha KOHLE, NPY 3TOM A0NXK-
HO NOSIBUTBLCH YCTOMYMBOE CBEYEHUE CBE-
Toguona HL2 (3peck n panee o6o3Haqe-
HWA 3nemMeHToB cornacHo puc. 1). Npwu 3a-
MbikaHuu wneda Ha panbHEM KOHLUE
nuHUKM BKoYuTes ceetoouon HL1. Co-
NPoOTUBNEHUE 3aMKHYTOro wnenda He
LOMXHO npesbiwath 1,2 kOm.

EmkocTb koraeHcaTopor C2 1 C3 moxHo
U3MEHSITb B CTOPOHY YMeHbLUEHUs. PUnsT-
paumIo BbICOKOYACTOTHBIX FAapPMOHUK ByneT
ocyulecTensTb cam kabenb 6naronaps 3Ha-
ynTensHol cobcTBeHHOW emkocTu. Ho ecnm
omHa kabens HeBenvka, MOXHO MexXay
BbIXOAOM YCTPOWCTBA U OGLUMM MPOBOLAOM
NOAKMIOYUTL KOHAeHcaTop. Ero eMkocTb
noabuparoT No MUHUMYMY NMOMEX B COCEL-
HUX KaHanax Npu COXPaHEHWUW HaOEXHOro
KOHTPONS! LIeNOCTHOCTU Kabensi.

ECny OKaxeTcs, 4TO B COCEeAHUX KaHa-
Nax CBSI3W KOHTPONbHLIA CUrHan npocny-
LUMBAETCS CO CMLLKOM BbICOKUM YPOBHEM
M MewaeT pasroBopy, HEoOXo[UMO 3ame-

HUTb pe3ncTop RY noacTpoeyHsIM, a cur-
Han B JMHWIO NoaaBaTb C €ro OBWXKA.
YpoBeHb curHana cnepyet ycTaHOBUTb
JMWB HEMHOIO BbilLE YPOBHS, MPU KOTO-
pom BktoyaeTcs ceetoamopn HL1. MoxHo
TakXe MNOHU3UTbL 4acTOTy KOHTPOSIBHOIO
curkana, 3ameHuB koHgeHcatop C1 ppy-
rvm, 6onbLIe EMKOCTH.

Mpy nepsBoHa4YanNbHOM NOAKIIOHEHUN
npubopa K pa3oMKHYTOMY wneidy nHoraa
HabniopaeTcs OOHOBPEMEHHOE CBEYEHWE
ceetoavonoB HiL1 v HL2. 31o ceupetens-
CTBYET O TOM, 4YTO CONpPOTUBAEHNE U3oNa-
uMm Mexpy nposogamu kabena HemocTa-
TOYHO BENMKO NGO CIMLLKOM BENWKa eM-
KOCTb Mexay HUMW. B aTtom cnyuae nonpo-
6yiiTe BbIOPATL ANA KOHTPONA OPYrylo 13
yucna umelomxcst B kabene ceoBOmHBIX
nap npoBofoB. MOXHO NoNbITaTbCsi UC-
rnonb3oBaTh W NPOBOAA U3 Pa3HbIX Nap.

MNpu6op ncnbiTak Ha KabesbHbIX NIMHUAX
ceasu gyvHon ao 40 km. OH cpabatsiBaeT
v npy o6pbiBE KOHTPOMPYEMLIX NPOBO-
0B, 1 NP 3a3eMNeHnn Noboro U3 HUX.

Pepakrop — A. Aonrwii, rpapmka — A. Jonrvii

MOAYJIbHASI PEK/IAMA

UspatenscTeo "Hayka u TexHuka™
BbICbINIAET KHUMU
HaNOXXEHHBIM NNATEXOM

Kopsikui—YepHsik C. J1. CrnpaBou-
HUK 3nekTpuka ansi Npodu He TONLKO,
592 c. — 274 py6.

KopsiknH—YepHsik C. J1. SnekTpoTex-
HUSeckuin cnpaBoydHuk + DVD, 464 ¢. —
285 pyb.

3apybexHble MUKPOCXEMbI, TpaH-
3UCTOPLI, TMPUCTOPLI, Anoakl + SMD ot
0...9. CnpaBoyHuK, 4-e n3a., 684 c. —
329 py6.

3apybexHbie MUKPOCXEMbI, TPaH3u-
CTOpbI, TUpUCTOPLI, avoabl + SMD ot
A..Z B gByx ToMax CnpaBo4yHWK, 4-€
n3a., no 816 c. — 658 py6. 3a aBa TOMA.

Liexbl ykazaHbl 6€3 y4eTa no4ToBbIX
pacxofoB.

3BoHuTe: 8-812-567-70-25

Muwmnrte: admin@nit.com.ru

192029, r. C.-TNetepbypr, a/a 44

MNoapobHo o KHurax

Ha www.nit.com.ru

* ok Xk

00O "InexTponaun”

MNocTtaBka nOBBIX 3NEKTPOHHBIX
KOMMNOHEHTOB Y KOMMNNEKTYIOLIMX.
Xumuna gns anekTponuku. JocTtaeka
noutoi B ntobylo Touky Poccum iopuaoun-
yeckum un dusundecknum nuvuam. Co
cknaga v rog 3akas.

WWW.ELEKLAND.RU

E-mail: elekland@mail.ru

Ten./daxc — (82147) 42026.
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a0 AvarHocTuyeckKkue nepexonHuKu
anst agTomoovunen
C CUCTeMOM BrnpbICKa TONNUBA

QPAAMO®

SNEKTPOHUKA 3A PYJIEM

Ten. 607-88-18

Mpuem cratei: mail@radio.ru
Bonpocsl: consult@radio.ru

PAAWO Ne 7, 2009

M. ronos., r. Camapa

OARHO U3 Ba>HbIX CBOWCTB CUCTEMbI YNIPaB/1eHUs BIPbICKOM TOIMIN-
Ba COBPEeMEHHbIX aBTOMO6UNeil — BO3MOXHOCTb ANarHOCTUPOBaHUS
ee HeucrnpaBHOCTEMH, KOTOPYIO WMPOKO UCMONb3YIOT Kak pupMeHHbIe
CepBUC-LEeHTPbI, TaK u Menikue “aBrocepsuchl”. B aToii craTtbe 6yger
nokaszaHo, Kak, uMesi HOyTbyk u cobpaB HEeCJIOXXHOE YyCTPOHCTBO-
nepexogHuUK, NPOBOAUTL ANArHOCTUKY CAMOCTOSITE/IbHO.

aK V3BECTHO, LEeHTpanbHbIM Y310M

aBTOMOGUNLHOW CUCTEMBI BNpPLICKA
TOMNAMBA CNYXWUT 3NEKTPOHHbIK 6nok
ynpaenenusi gpuratenem. Ha exogpl y3na
C [paTt4MkoB nNocTynaeTtr wuHdopmaums,
xapakTepuaywouwan paboTty asuratens.
Mukponpoueccop 6noka obpabaTbiBaet
€€ B COOTBETCTBUM C NPOrpamMMoOit, XpaHsi-
LLENCSH B 3HEProHe3aBUCUMOWN MaMsiTu, U
ro pesynsTatam BeiHUCNEHUN HopMUpyeT
CuUrHanbl ynpaeneHusi UCNONHUTENbHBIMU
mexaHu3mamm (PopcyHkamMm v ap. ).

nop pyneeon konowkon, a B BA3-2114 —B
HWXHEN HacTun LIEHTPaNbHOW KOHCONW NOA,
NNaCcTUKOBOM KPLILWKOW). YTOYHUTL MECTO
PacnosioXeHs OUarHOCTUHECKOro pasb-
ema MOXHO B "PykoBoaCTBE Mo PeMOHTY 1
obcnyxnsaHuio aBToMobuna”.

B kauectBe npumepa Ha pmc. 1,a no-
Ka3aH YNPOLWEeHHO AWarHoCTUHECKUn
paswem aBTomobuna BA3-2112 (rop BLI-
nycka — 2003) ¢ 6nokom Bosch M1.5.4 n

Puc.
Jlunus BuazHocmuku +12 B me. 3
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=== ==
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)
Obuiui 06w Slurug | w12 B
BUUZZIOCMUKU é]uhufi
uaeH.
ooodoofo ine
4
OO0 oOo0oOoooaag D
F HL1
—3
‘5) +12IB O0wua v 00w
Puc. 1 L —
—< x2 OTMedeHb HauGonee
X1 /| R5 BaKHbl€ KOHTaKThI, CO-
Lens N4«  |KoAm|lUens | orpercreyowme ue-
+12 8 2 |\TXD | nam "+12 B", "Jlunua
/, 3 |rXD puarHocTuku” un "06-
\/TuH. Qugen. b - wwmin”. B 6onee HOBbIX
061Ul HL1 5 |Obwuu| agromobunsix, Ha-
128" HL1 npumep B BA3-2114
vTt, vrze w2 AN3076M (rop BbINYyCKA —
BCE48A. | - 2005), ycTtaHoBneH
Puc. 2 6nok Bosch M7.9.7.

Npy BO3HUKHOBEHUW HEUCNPAaBHOCTU
(Hanpumep, Npy BbIXOAE U3 CTPOSA OQHOro
13 AatyukoB) 6GNoK 3annCLIBaeT B NaMATb
Kof, owwnbku, a Ha npubopHoW naHenu
Bknoyaet uHgukatop “Check Engine”
("MpoeepsTe ppuratens”). C noMoupio
aBTOHOMHOIO CKaHepa Wan KOMMbioTep-
HOM AWarHOCTUHECKOM CUCTEMb! MOXHO
npounTaTh KOLbl HEUCNPaBHOCTEN U pac-
wudpoBaTh UX Mo cneuvansHoi Tabnuue.
3auacTylo 3TO [aeT BroJHE TOYHbIA pe-
LIenT YCTPaHEHUS NOJNIOMKW.

Ona nogknoyeHus AnarHoCTUHECKoro
ob6opynoBaHua B aBTomMobune npepy-
CMOTPEH CreuuanbHbili pasbeM, MecTo
pasmMeLLeHnst KOTOPOro 3a4acTylo oTnuya-
eTCs paxe B Pa3nuyHbIX MOAENSX OQHOro
npov3eoauTens (HanpuMep, B aBToMobu-
nsax BA3-2112 oH pacnonoxeH cnpaea

Ero pwarHocTtuuec-
KuiA pa3bemM (puc. 1,6) oTamMyaercs ot yka-
3aHHOr O BLILLIE W COOTBETCTBYET BapUaHTy
OBD-Il (On-Board Diagnostic — BcTpoeH-
Has cuctema auarHocTtukun). Otanuaercs
OH 1 NPOTOKONOM 06MeHa UHGOopPMaLEn.
Mockonbky paccMoOTpeHue NpoTokona
HE BXOOAMT B YUCNO 3apa4 3ToW CTaTthw,
OTMETUM NULWb 0COBEHHOCTU PU3NyEecKo-
ro yposHs nepepasvn nudopmauuun [1]:
ckopocTb 0bmeHa — 9600 6ut/c (B pspe
WUCTO4HWUKOB yka3aHo uncno 10400); uucno
6uTOB B NakeTe — 8; KOHTPONb Y4ETHOCTN —
OTCYTCTBYET; 4Mcno cton-6urtos — 1.
dopmar MHPopMauMOHHOIo naketa
Takou xe, kak B ctaHgapte RS-232, ogHa-
KO JMHWS OUarHoCTUKW NogpasymeBaeT
npuem/rnepenayy nNno oAHOMY NMPOBOAY, a
Takxke "NpUBS3KY” NOrM4eckux ypoBHEW K
12 B.

CuctemMa OuarHoCcTVKN MOXeT ObiTb
noctpoeHa Ha 6a3e npakTuieckn noboro
nepcoHansHoro komnetotepa (MK), paxe
Ha Pentium 1. BeaycnosHo, ny4duie scero
NS 3TOW Lienn rnopxonout HoyToyk.

B HacTosiee Bpems cyuwiecteyet 60nb-
WOEe YUCNO AUArHOCTUHECKMX MPOrpamm,
pacnpocTpaHseMblx kak becnnatHo [2],
Tak U Ha nnatHoli ocHose [3]. CoBmecTu-
MOCTb CUCTEMBI guarHocTuku Ha 6ase MK
C TEM UNW UHBIM BUAOM Bnoka ynpaenenus
32BUCUT OT BO3MOXHOCTEW UCMO0JIb3yEeMO-
ro NporpaMmMHoro obecrneseHnst u guarHo-
ctudeckon annapatypbl. O KOHKPETHbIX
nporpamMMax v Nnpumepax ux NpUMeHeHUs
peyb NoMAEeT HUXE.

OcHoBHas 3ajaya, BO3HMKAIOWAS npu
CO34aHUM OUarHOCTUHECKOW CUCTEMBl Ha
6a3ze K, — cornacoBaHue KOMMyHUKaLm-
oHHoro nopta MK v NUHWK OMarHoCTVKK 6no-
Ka YNpaBneHuUsi C MOMOLLBIO NPUCTaBKU-
nepexonHuvika. lNockonebky dopmMar nepegasm
0 JIMHWUW NO CBOVIM XapakTepUCTUKamM COOT-
BeTCTBYeT craHjapty RS-232, nopasnsio-
wiee 41cno NofaobHbIX NepPexonHUKOB pac-
cuuTaHo Ha nogknioueHve Kk COM-noprty
MNK. MNMepexogHyk cnyXxuT ans cornacoBaHnsi
OBYMONSIPHOTO  [BYXNPOBOJHOIO WHTEP-
¢eimca MK ¢ ogHONONAPHLIM OQHONPOBOL-
HbIM uHTEpPdEericoM 61oka ynpaeneHust.

N3BECTHO MHOXECTBO CXEM NEPEexof-
HWKOB, 3HAYUTENIBHOE WX YUCNO pa3mMeLLe-
HO, HanpuMep, Ha caiite [4]. PaccmoTtpym
nBe n3 Hux. Cxema, noxanyi, Hanbonee
rNpOCTOro yCTPOWCTBA NOKa3aHa Ha puc. 2.
Tpanaucrope VT1 n VT2 pa6ortaioT B ne-
peknoyaTensHoM pexume, obecneuveas
COOTBETCTBEHHO nepegpasy uHbopmMauuun
13 nunun B 1K v n3 MK B nunuio. Cee-
Toauon HL1 nHavumpyeTt Hanusme nutaro-
wero HanpsbkeHus. [ns nopkniouenns K
aBTOMOGUNIO CcnyxuT pasbeMm X1, KoTO-
PLIA MOXHO U3roTOBUTH CAMOCTOATENBHO
rno onuvcanuio B [5] nnm npuobpectu roto-
Bulli. Pasbem X2 (DB9F) nopgknoyaioTt K
COM-nopry NK.

MNepexonHuk LienecoobpasHo cobparb
Ha NeYaTHoM NNaTe NOBEPXHOCTHLIM MOHTa-
XOM (3a uckmouenem ceetoagmoga HL1). B
3TOM Cnyyae YCTPOWCTBO MOXHO NErko
pa3mecTutb B kopnyce pasbema DBIF
YepTex newaTtHon NnaTbl U PaCnoNoXeHue
anemeHToR (B MacwTtabe 2:1) ons Takoro
BapwaHTa NPeACcTaBNeHsl HA pUc. 3.

TpanaucTtopbl VT1, VT2 — niobble mMa-
NIOMOLLHbIE CTRYKTYPLI N-p-r. $ ucnonb-
3oBan TpaH3uctopbl BC848A B xopnyce
SOT-23 ons NOBEPXHOCTHONO MOHTaXa u
peauctopbl Tunopasmepa 0805. Ceeto-
ovon Moxet ObiTb NOGBIM (BO3MOXHO,
npugeTtca Tonbko nopobpate peaucTop
R4); ero pasmewlaT B 0TBEPCTUN, NPO-
CBEPNEHHOM B KOpNyce pasbema.

BezowmnbouHo cobpaHHbI NepexoaHUK
HanaxuBaHusi He TpebyeT, 0gHako B pea-
KMX Cnyqasx MoXeT notpeboBatbCs noa-
6opka peauctopa R1 ana obecneyvenus
cTabuneHoi CBSI3W ¢ 6110KOM ynpaBneHus.

MNMocne cbopku yCcTpoiicTBa ero paboTo-
CNOCOBHOCTE MOXHO NPOBEPUTL, HE MOA-
KMoyan Kk asTomobunio. ina 3Toro mocra-
TOYHO OTNPaBUTL Yepe3 NEPEXOAHUK onpe-
nenexHylo uHdopmaumio B COM-noprT, k
KOTOPOMY OH MOAK/IIOYEH, a 3aTeM Cpae-
HUTb OTNPAaBNEHHYIO C NPUHATON. TNpu coB-
nageHn MOXHO ObiTb YBEPEHHBIM, 4TO
yCcTpo#cTBO cobpaHo NpaBunbHO U B 60Nb-
wuHcTBe cnyysaes 6ynet obecneuvBarb
CcB#A3b ¢ BJIOKOM yNpaBneHusi aBToMobuns.
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OnvcaHHan NpoBepka OCHOBaHa Ha W3 CAHOCTOPOHHETD CTEKNOTEKCTONUTA,
TOM, 4TC ONa NERENaYn 1 Npuema notpefyeTca TONLKO BNanTh LWEeCTL NPCBC-
MHGPOPMALWMLS MCNONL30BaH OOUH W NICHHBIX NEPEMBINEX BMECTO NENATHBX NPO-
TOT %e NPOBoA. il | BOgHWKOB.

Ana npoeepkn yaobHo wcnonb3o- NpasuneHo cobpaHHoe YCTPOWCTRO
BaTh nporpammy ComHex Viewer (ee HanaxvBaHua He TpebyeT. JT0T BaApUaKT
MOXHO 3arpyauTts ¢ [2]). Moaaor nu- ol | nepexogHuka OT/IMYMHD 3apexoMeHpoBan
TaHWE Ha NEPEXOAHUK OT nieBoro nog- cebq B pabore n yacher B NONL3OBAHWM.
XOASLUEr 0 UCTONHUEKA. BoiBupalot Ho- O61MM HEAOCTATKOM MHOTWX U3 CyLie-
mep COM-nopta, k KOTOpoMy nog- ol | CTBYIOWMX AVACHOCTUHECKUX NEPEXOAHW-
KNICYEH NEPEXOnHUK, BBOAAT Ha- KOB MOXHO CHMTATb HEOBXOAUMOCTb WX
CTROVKYW nopra. BrAHawT Henpe- 60 pabatel ¢ COM-NopToM, KOTOPBIA YXE OT-
PbIBHYIO Nepefasy uHpopMaLmn {ort- CYTCTBYET 8 COBPEMEHHBbIX HOYTOYXax u
MeqaioT onumo "Cont™) W, ecnu yet- KAPMEHHBIX KOMNsKoTEpax. OOHaEKOo BbitLe-
poicTeo pabotocnocobHo, ova Byner o0 HA3BaHHYI0 NPCONEMY HECNOXHO PELUWTH,
oTo0paxaTkCA B OKHE NPOTPaMMbL. o @ £CNN NOCTPOUTE AMArHOCTUMECKWA nepe-

HYXHD OTMETUTL, YTD HA HEKOTO- ° o XOOHUK, NOOKMNOYEEMbI HENOCPEACTBEHHC
peix aBToMOGUAAX HanpsxeHue +12 B o—o yepes uuTepdenc USB.

HE BLIBEOEHO HA AMAarHoCTUMECKUH ™ I

pasvem. B 3TomM cryuae npuoeTea npy o—o NUTEPATYPA
LUArHOCTUPOBAHUM NUTaTL NEpexon- o—Lo—-o_—i

HUK, HAanpuMep, oT NPUKYpUBaTens. Q ° 1. Ayaape A. B. Keyword Protocol 2000.

HecmMoTpa Ha NPOCTOTY, ONWUCAM- 1 ° © Creumndukauvs KaHana CBA3N C AWMArHOCTUNE-
HOE YCTPOWCTBO ObINC YCNELWHe UG- ckM obopygosaHvem. YpoereHb OOMEHa SaHHbI-
NoNbL30BaHO 015 AMArHOCTHUKK Pa3- M. — ToneaTTy: ABTOBAS, 2000, c. 6.

NMuHbIX BROKOB, B HacTHoCTM Bosch B E : 2. Mporpammul [09 ABTORMATHOCTUKM. —
M1.5.4. QgHako ecTe ¥ HET0 W HEND- 4{23:; g P {30 :8 W2 XD <http:/n/www.samdr|ﬂ.namd.fu/pm|ocls.html>.
CTaTKU — HECTabMNBbHAN CBA3E C HEKO- 001, =55 o o omm o N 3. MpodeccuoHaneHoe  NporpaMMHoe
TopbiMy Brokamu {Hanpumep, Bosch L 1§ oo *tR3 obecnedenve and  ABTOAMBIHOCTAKA.  —
#7.9.7} 1 AaXe e NONHOE OTCYTCT- JuaeH. 7, = = T RXD <www.chiptuner.ni/content/shop_sms/>.

BV, 8 TAKKE OTCYTCTBME WHAWKAUMM am == DA3 o o mE 4. Nopfiopka  CxeM  AWATHOCTUHECTKWUX
NPYIEME W NEPEAaYN MHDOPMALMN. gf == L6 A0 jlio 4 :naﬂfeg;l; - ;awmm:udiagnost-namd.m/

. - - ages! age03.htm>.

Ana yCTpaHenus ykasatkbix He sa= 40 Ol Obu. 95, Paabew? OAR AMArHOCTUKW — CBOMMW
nocTatkoB 6uina paspaboraHa cxe- (32 gl oMl
M3 NEPEXOAHUXA, NOKA3aHHAA Ha I pykaMu. — <www.chiptuner.ru/download/
puC. 4. B OCHOBE YCTPOMCTBA NexXaT docs/connector.rar>.

Puc. 5 6. OnvcaHrA MYKPOCXEM 49 BBTOANArHOCTW-

V3BECTHLIlI Npeobpaz3oBarent ypoB-
Hen RS-232—TT1J1 MAX232 (DA3) u cne-
UMENM3MPOBAHHER MUKpocxema MC33199
{DA2), paapaboTankan ons paboTes B aBTO-
MOBMNBHBLX AUArHOCTUNECKUX CUCTEMAEX.
Crabunusartop Hanpaxexws DA1 obec-
NEeYMBAET NUTAHME YCTPONCTBa o1 BopTto-
Bon ceTu aeTomobuna. MpeobpaaosaTtent
ypoens DA3 pellaet ocHOBHYIO 3agavy —
cormacosanve MK v A1 AnarHoCTUKK.
Bonee noapobHan uHpOpMaLmMa o Muk-
pocxemax, NPUMEHAEMBIX B PACCMATPWBAE~
MbIX YCTPOMCTRAX, AOCTYIHA Mo cobinke [6).
Peauctop R1 — warpyzoudbin oo pa-
60Tl BLIXCAHOW CTYNEHU C OTKPLITLIM KOR-
NEKTOPOM Muxpocxembl DA2. PeancTopsbl
R2—R4 — TOKQOIPaHUHUTENSHBIE ANS CBE-
Toamonoe. Kongexcartopel C1, C2, C& —
GUNETPYIOLME B LIENAX MATAMUS.
Ceetogvon HL2 wHgUuMpyeT Ranuuue
HaNpsXeHWst NUTakua, a HL1 uw HIL3 —
npuem v nepeaaqy uHdopMaLmv CooTBeT-
cTeeHHO, Avioa VD1 3a8LIWLIEET YCTROWCT-
BC OT NOAKAKINEHWR HANRAXEHWA MUMTAaHWA
B 06paTHON NOANPHOCTU.

Paabem X1 cnyxsm o9 rnoAKnKHeHUA K
arromMobunio, X2 — k COM-nopry NK. Co-
EAVHUTENbHBEIE Kalenu enarenbHo uc-
NonbL30BaT SKPAHWPOBAHHBIE Y MUKUMANb-
HO BOAMOXHOM! LUMHBI.

Mukpocxenmy MC33199 BrinycxaioT
TonsKo 8 kopnyce SO-14, 4To NoCHYXMNo
DOMOAHUTENIbHBIM 2PIYMEHTOM ANa Paspa-
60TK1 neyaTHO NNaTbl No4 NOBEPXHOCT-
HbI MOHTaX. Bmecto MAX232ACSE (kop-
nyc SO-16) nogonaer MAX232CSE, Ho 310
NOTREOYET yBENUNEHUA eMKOCTU KOHOEH-
caropoe C3, C4—C6, C7 no 1 mxd. MoxHo
NEPUMEHUTL WU AHANOTV  MUKPOCXEMbt
MAX232, Bbinyckaembie gpyrvMy NPoU3Bo-
avtenamy (Hanpumep, ST232, ADM1385),
NOCNE COOTBETCTBYIOWEN KOPPEKTUPOBKW
yepTexa nevatHon naatel. Quog BATS4
{xopnyc SOT-23) MoxeT 6biTb 3aMeHeH
MOBLIM APYCUM B TAKOM XE KOPNyCe.

MNevaThan Nnata U3roToBreHa u3 Gonk-
MPOBAKHOIO C 0DeNX CTOPOH CTEKIIOTEKC-
TONUTA TONLLUWHOM 1 M. HepTex rnnatel rno-
Ka3aH Ha pMc. 5. Ee MOXHO U3roToBUTE U

ku. — <www.samdrift.narod.ru/docs.htm 1>,
{Oxowyarire cnegyer)

Pegaktop — f1. flomakvH, rpaguxa — I1 Slamakum

i

KOHTpOnLHLIN NPUEMHWK KOPOTKO-
BOAHOBMKA — UMDPOBROA BCEROAHO-
Buiti DEGEN DE1103 — 3700 pyGneii.

Onucanue 3geck:

http://www.dessy.ru .

3aka3ueath 3geck: 105318,

r. Mockea, a/a 52 "N0CbINTOPT™

E-mail:post@dessy.ru,

Ten. (495) 543-47-96,

(985} 366-87-86.

* * &

UnTtepreT-maraand YAM-HR.
Mukpocxemel, XK-wHaukaTopbl,
AATHUKA 1Y D, PAOUCAETANN.
Heaoporo. JocTaeka NouTom.
http://www.chipnn.ru
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MuUukKkpocxemMHblie cTabmnnnaaTopbl HANPAXEHUS
Crabunusatopsl ¢ PUKCUPOBAHHBIM BLIXOAHBIM HANPAXEHMEM

Tabnuua 1 (oxonyaHue)

CNPABOYHbIN INCTOK

Ten. 607-88-18

Npuem cTatei: mail®radio.ru
Bonpocni: consuit@radio.ru

PADWO Ne 7, 2009
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A ERE PR HEHEE A H g

E ST RV eR|E | 2ARIER fHRET |2g k-

1 Fl 3 4 5 6 7 8 9 |10 ] 11| 12 | 13 14 15 16
K1278EH1 573 1.5¢2 % IRU1117-1,5
K1278EH1 8)XT3 1812 % IRU1117-1,8
K1278EH2 5XT3 25:2% | 08| 7 13 03 | 05 — | — | =t13| — | — | a1164-3 |20{ IRUt117-25'
K1278EH3.3XT3 3.3+2% IRU1117-3,3
K1278EH5XKT3 5+2 % 1RU1117-5"
K1278EH3.3UT3 1 1.3 0.5 APL1117-3.3"
K1278EH3.3KT3 33+2% [ 3 | 12 14 03 [ 03 — | = | =]|13| — | — | 411643 |20| CS5203A3T3’
K1278EH3.30MT3 5 1.5 0,18 CS5205-3T3"
K1279EH1N 1,5+2 % MIC29371BT1,5
K1279EH1.8MN 1.8+2% MIC29371BT1,8"
K1279EH2.5M 2,542 % 05| 30 06 005 | 23 o i o Rl 180981 121y Co0379BT2 5"
K1279EH3.3M 3,3+2 % MIC29371BT3,3'
K1289EH3.3M 3,310,165 0,41 KAT78R3,3’
K1289EH5MN 510,25 0.42 KA78R5’
K1289EH8IN 8104 0.16 2 KA78R8’
K128SEHON 940,45 ! 35 0.5 0,17 2 m B Bl B Bl B KT-28-2 (15 KA78RY'
K1289EH12M 1240.6 0.16 KA78R12'
K1289EH15M 15+0.75 0,18 KA7BR15'
K1289EH3.3MN1 3,3+0,165 D4t —
K1289EH5M1 5+0,25 0,42 CS$8121T5'
K1289EH8M1 8:0,4 0.16 23 —
K1289EHIM1 9+0,45 ! o 0.5 0,17 z — |10 — | 8] WO S —ageTE”
K1289EH12M11 1210.6 0,16 PQ127Z11'
K1289EH15M1 1510.75 0.18 —
KP5006EHS 5+0,25 - 023 | 154 41 LM78L05ASZ
KP5006EHE 640,3 024 | 171 40 LM78L0OBASZ
KP5006EH8 804 23 018 | 128 6 37 LM78LOBASZ
KP5006EHS g+0,45 24 016 | 114 38 LM78L0O9ASZ
KP50068EH10 10105 |01 25 1.7 015 | 103 | — | — | — - | s KT-26 13| LM78L1CASZ
KPS00BEH12 1210,6 27 017 [ 107 ILM78L12ASZ
KP500BEH15 1510,75 30 0.6 65 34 LM78115ASZ
KP5006EH18 1810,9 33 | ' 128 | ' 32 LM78L18ASZ
KP5006EH24 24+1.2 39 0.17 ; 30 LM78L24ASZ
KB5006E H5-4 5+0,25 20 023 | 154 ! a1
KE5006EHE6-4 610,3 024 | 171 40
KE5006EHE4 8:0.4 23 018 | 128 6 37
KE5006E HO-4 90,45 24 0.16 | 114 38
KB5006EH10-4 10:05 | — [ 25 1,7 [ 015 | 103 — | == - [ 5 61K — —
KE5006EH124 1210,6 27 017 | 107
KE5006EH15-4 15:0,75 30 016 65 34
KE5006EH18-4 1810,9 [ 33 | ’ 128 ’ 32
KE5006EH24-4 24+12 39 0.17 20
KP5007EH5 " 540,25 0.08 LATI05CKC
KP5007EH6 " 6:0,3 25 0.25 2 2 LA7906CKC
KP5007EH8™ 80,4 017 wA7908CKC
KP5007EH12" 12:06 | 15 [ 4, 11 004 | 13 (001 | 15 | — — | 54 KT-282 |14 pA7912CKC
KP5007EH15" 15+0.75 0.05 1 3 uA7915CKC
KP5007EH18" 1810,9 33 017 2 LA7918CKC
KP5007EH24™ 24312 38 0.18 LAT9Z4CKC

OxoH4aHne.
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1 2 3 4 5 3 7 8 9 [0 1] 12 [ 13 14 15 16
KB5007EH5-4 ' 540,25 0.08
KB5007EHE-4 ™ 6:0.3 25 0.25 2 2
KBS5007EHg-4 B:0,4 0,17
KB5007EH12-4' 12+0.6 — | 2 1.1 0,04 13 | =00t | — | — — | 54 6/ - —
K65007EH15-4™ 15+0.75 0,05 1 3
KESOO7EH18-4" 1820,9 33 0,17 2
KB5007EH24-4" 24112 38 0,18
KPS0CEEH3,3 3.3:2 % 1.4833CV
KP5008EH5 5+2 % L4805CY
KP5008EHS 8:2% L4808CY
KP5008EHS.5 8.5+2 % . . L4BB5CV
XP500BES 012 & 041 26 0.7 0.4 03 | 0015¢{ 15 | — | 50 60 KT-28-2 2 5050y
KP5008EH10 1042 % L4810CV
KPS008EH 12 1242 % 1L4812CV
KP5008EH15 1542 % L4815CV
KE5008EH3,3-4 3.3:2 %
KB5008EH5-4 512 %
K6500BEHB-4 8+2 %
KB5008EHB,5-4 8,542 % . .
 EEO0OEHOT % — | 2 07 0.4 03 |00t5] — | — 80| — | 60 6/k - -
K65008EH10-4 10+2 %
K65008EH12-4 1242 %
KG5008EH15-4 1542 % i
KPS009EHS"™ 540,25 20 0,23 15 6 41 LM79L0SACZ
KPSCO9EH12™ 12:0,6 27 015 11 37 LM7SL12ACZ
KP5009EH15" 15:075 | 01 [ 30 17 ’ 13 — 08— |gq| — [34 KT-26 14 | LM79L15ACZ
KP5009EH18™ 1840,9 33 014 12 ' 33 LM79L18ACZ
KP5009EH24 " 24+1,2 38 ' 11 31 LM78L24ACZ
KE5009EH5-4 " 5+0,25 20 0,23 15 6 41
KES009EH12-4 "~ 12:0,6 27 0.6 11 37
KES009EH15-4'* 15:075 | 0.1 | 30 17 ’ 13 - —|—les| — LA Bk - -
KBS009EH18-4' 18+0.9 33 014 12 ’ 33
KBS009EH24-4 ' 2411,2 38 ' 1" 31
KPS010EH3,3 3.3+1.5 % LM2931AZ3.3
KPSD10EHS 5+1,5% LM2931AZ5
KP5010EHE 8+1,5% LM2931AZ8
KPS010EHS 5 8,5+1,5 % . . LM2931A28.5
KFOOI0EHD 9115 % 01| 26 06 0.4 03 10015 |056|83 |12 — | 60 KT-26 13 [ Mz931AZ8
KP5010EH1Q 10+1.5% LM2831AZ10
KP5010EH12 12+1,5% L\2931AZ12
KPSD10EH15 15¢1,5% LM2931AZ15
K65010EH3,3-4 3,3+1,5%
K65010EH5-4 5415 %
KB5010EHS-4 81,5 %
KE5010EH8,5-4 8,541,5% . .
T %15% | — 26 06 0.4 63 (0015 | — |~ |12] — | 60 6/ - -
K65010EH10-4 10£1,5 %
KE5010EH12-4 12+1,5 %
KES010EH15-¢ 15£1.56 %

' DyHKuvORanbHLM aHanor. “Npy sxoarHoM hanpsxerun 15 B. *BeckoprycHoe ucnonHewve.
onHOro kanana. “6e3 TennooTeona — 1,8 BT. “Npu TeMnepatype oxpyxalowen cpeps —46...+70 °C. Mpn Temneparype oxkpyxarowued cpeasi —45...+125 °C.

*“MleynonspHuie cratunuaatope. MapameTprs yxasans Ans

*MNpu exoaHoM Hanpsxerun 230 B, ®MIna nnlocoBoro kaxana. [Ans MUHYCOBOO KaHana — 6 MA. T pexkaHansHeIl CTaBUNU3ATOP. MapaMeTpE yKasaHb!
ANA KBKZOTO KaHana. ''HeThipexkaHanbHbiil CTaBWnKaaTop. MapaMerpbl YKasaHb) A5 KaKIOrO KaHana. perynupytowui snemext craéunuaaropa

BKINKONEH B MUHYCOBOW NPOBOR MUY aHKA. '311

ByKaHarbHLI CTabuNMaaTop. Mapamerpe YKa3aHs) AN KaKA0r0 KaHANA. ::}lonycmmun UMNYNBCHBIR

BbIXOgHOW TOoKk — 0,12 A, ‘ﬁlonycmmuﬁ WMMNYNBCHBIA BEIXOAHOW TOK — 0,5 A. ‘el'lpemenbuuﬁ BLXORHOM Tok — 1,2 A. "' Tok cpabatbieanus cuctemb)
3aLUUTH OT 3aMBIKaHWA Boixopa — 0.5 A, "Kopnyc KT-93-1 otnu-aeTca sHewHe o1 KT-94 (oM. "Paguo”, 2006, Ne 3, c. 50, pyc. 4) Tonbko pasmepamu.

ECn# Ha KOpNyc CMOTPETL CO CTOPOHB BLIBOACS, MOBEPHYB €0 TAK, KaK NOKA3AH0 HA pUC. 4, CNpaBa, TO BEPXHWH BLIBOA, GYART NePBbIM, HWKHUA NEBLI —

BTOPEIM, HUKHUA NP2BBIA — TPETEUM. "Sfl0AYCTUMBIA UMNYIKCHBN BBIXOAHON TOK — 1,5 A. “Npu TemnepaType okpyxatoLled cpeast ~10...+70 °C. Z'Bes

Tennooteona — 2 Br. ZEeq Tenncoteoga — 0.8 Br. Res Tennootacga — 1.5 BT.

H
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8)-88-209 "W3L
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CNPABOYHbIA INCTOK

Ten. 607-88-18

fpuem ctateii: mail@radio.ru
Bonpocbi: consult@radio.ru

PAAMO Ne 7, 2009

B 3aknoueHve 3To 0630pHON CTaTbu 0
MWKPOCXEMHbIX cTabunuaaropax Hanpsi-
XEHUsI NOCTOAHHOro Toka HeoOxoauMo
oTMeTuTe cnepywowee. UHudopmauus o
napameTpax npubopoe 6una cobpaHa w3
CaMbiX Pa3NU4HBIX UICTOYHUKOB — C CauToB
W KaTasoroB 3aBOAOB-U3rOTOBUTENEN U
TOProBbIX OPraHU3auui, U3 BbICTABOYHBIX
OaNIKECTOB U KaTanorog, ¢ pUpPMEHHbIX
CD v DVD puckoB v ap. — W Hakannvea-
Nacb B TEYEHVE ONPELENEHHOIO BPEMEHU.
[Mpw 3TOM CBEAEHUS O TOM UM UHOM Napa-
MEeTpe KOHKpeTHoro npubopa, nony4ex-
Hbl€ U3 Pa3HbIX UCTOYHUKOB, OKa3biBaMCh
WMOEHTUSHBIMW JANEKO HE BO BCEX CNyYasX.

MpyurHbl Takoro pasHobos MoryT GbiTb
KaK OOBbEKTUBHLIMU, TaK U CYOBLEKTUBHBIMU,
HO, TaK U1 uHaue, LenecoobpasHo HGop-
maumio o0 BeibpanHoM no Tabnuuam npu-
6ope eLle pas NnepenpoBepUTb U YTOHHUTL.

Marepuan noaroToBus
A. HEOEQOB,
r. Mocksa

Ta6bnuua 2 1 2 3
o 8 7 OBt
85 oS 8 Kopnyc; TennooTsog,
2 ‘§ g g ¢y::g:::::: : oe 9 CurHan CHATUS GIIOKUPOBKUA
Ceo 2 % BLBOAA 10 3af1epXKa CUrHana CHATUs
S ; @ 6II0KUPOBKM
< 12 Buixop kanana 1
1 2 3 13 Bbixop, kaHana 2
1 2 Bbix0n, 14 Bxop, Bcex kaHanos
8 OBwmn 9 1 O6wyuit
1 CaoboAHbIN 2 Bxon
17 Bxon Z Eblxon
erynupoBka nopora
2 ;((187)) g)éouf‘m; TennooTson cpabaTbiBaHUs 3aWMThI
3(2) |Bobixog 5 32;:2;2 ::yTpeHHero
3 2 Perynuposka 6,7,8 | Bxoabl 6rokvpoBku
4 Bbixoa MUHYCOBOrO kaHana 10 1 Bxog kaHara 2
6 Bxon MUHYCOBOFO KaHana 2 Bxog Karana 1
181 Soﬁr?;gzum AIOCOBOO 3 MNopaknioueHne KoHAeHcaTopa
P, . )é:sna 3a0epXKU
13 Buixoa nNCOBOro KaHana 5 Ogﬁ:(:V??:gﬁnooraon
15 Bxoa nntocoBoro kaHana 6 BbIxOf, ,CIM’H ana yana
17 .}fgsgﬁguuﬂ MUHYCOBOrO BrOKAPOBKY
T [Fenmeons D (oo
2 BbIX0n, MUHYCOBOTO KaHana 9 Bbixon kanana 1
3 Bxon MUHYCOBOTO KaHana 1 1 Bxon
4 O6uuit 2 Brixon
5 Koppekuus nnocosoro 3 OB
6 E:asfg]o?unblﬁ 4 YcTaHOBKa 330€PXKU CHATUS
7 Boixog, nniocoBoro kaHana 5 gj;?:g‘; 23?:6” ayana
8 Bxopg, nniocoBoro kaHana BrOKMPOBKM
9 Kgggﬁgum MWHYCOBOTO 2 1,27 ga 0GORHBIC
5 1 OB 3 B:&ﬁn
2 BanaHcuposka BeiIxoaa 4 OBt
:s;g;ﬁz ':(222?1';”"“ 5 YCTaHOBKa 330ePKKN CHSITUS
6MOKUPOBKU
4 OrpanueHvie Toka 6 Bblxo: curHana ysna
NMIOCOBOrO KaHana 61IOKMPOBKU
5 Bbixop, nnOCOBOTo kaHana 13 7 Boixon
6,9, 13 |CeobopHbie 2 OBLMi
7 Bxoa nncoBOro kaHana 3 Bxon
8 BxoZ MMHYCOBOTO KaHana _
10 BbIXOZ MUHYCOBOTO KaHana 14 1 Obwmit
1 OrpaHuieHue Toka 2 Bxon
MUHYCOBOrO KaHana 3 Boixon
12 YacToTHas KoppeKuus 15 1 Bxon
MWHYCOBOFO KaHana 2 BbIXOD:
14 Perynuposka BbIXOAHOIO 3 ObLuit
HanpsKeHus! 16 1 Buixog
6 1 O6wwmn 2 Bxon, .
2 Boixop, 3 Obuwmit
3 Bxon, 17 1 Buixog,
7 1 Buixog kaHana 3 2,3,6,7 | Obuwmi
2 Curtan OC kanana 3 4,5 CeoBopaHeie
3 Perynuposka Tennosoit 8 Bxon
3aWKTHI KaHana 3 18 1 Beixon,
CurHan 6nokMPOBKY KaHana 2 2,3,6,7 |Bxon
Curnan 6noKMpoBKu KaHanos 4,8 CsobopHuie
2u3 5 O6wwuit
6 CurHan cHATMS 6rIoKUPOBKM 19 1 CeoBoaHbiit
7 O6LMit aHaNoroBbil 2 Bxoa
8 0O6wui 3 Boixon
9 Curnan BHyTPEeHHero 4 Obwmin
MOHUTOpa 5 anaBneHMe
10 3apepika curHana cHaTUs! 20 1 Bxop,
610KMpPOBKU 2 Bbix0op, NOTEHUWanbLHbINA
11 Bxop y3na cHaTusl 3 BeIxop, TOKOBbI
6noknposku 4 O6wumin
12 Bobixog kaHana 1 21 1 CsobopaHbiin
13 CurHan OC kaHana 2 2 Bxon,
14 Buixoa kaHana 2 3 Obwnin
15 Bxop, Bcex kaHanose 4 Bbixog,
8 | 1,6, 11, 15| CBobogHble 5 BnokupoBka
2 Boixop, kaHana 3 22 2 06wt
3 Bbixog kanana 4 8 Bxop,
4 CurHan 6nokMpoBKY KaHana 3 1 Ceo6opHbIv
5 CurHan 6nokUpoBKY kaHana 4 17 Brixog

Pepaxtop — J1. JlomakmH

MUHTepHeT-mara3mH ELITAN.RU
500 000 koMrOHEHTORB Co cknaaa,
MUHUMaNbHLI 3aKa3 HE OrpaHuyeH
12 criocoboB pocTaBku

Onnara: 6aHk, noyTa,

WebMoney, MasterCard,
AvpekceHbru, Visa.
OTcnexviBaHve 3akasa Ha caunTe.
Cawnt: www.elitan.ru

e-mail:_infi i

* * *

Habop netanei "USB nporpamma-
Top" no ctatee A. PuixkoBa u3 "Paguno”
Ne 7 3a 2008 r. TepmocTathl, 4acTOTO-
Mepbl, BONbTMETPLE, aMNepMeTpbl, Ha-
6opbl 4N PE3UCTOPOB U KOHAEHCATO-
poe 1206, 0805, 0603. Opyrve pagvo-
Habopbl v peTanu.

http://chipnabor.ru/;

e-mai: nabor@inbox.ru .

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

* * *

OTe4yecTBEHHbIE U UMNOPTHbIE
paguoaeTany ANs PeMOHTa paauo-
annapartypbi, aBBTOMOOMNLHOK 3NeKT-
POHUKU U BLITOBOIN TEXHUKM!

Mukpocxembl. TpaHauctopsl. Cra-
6unuTpoHbl. Peanctopeul. Lnendel.

KoHpeHcaTopsbl Kepamuieckue,
NNEHOYHBIE, NOACTPOEYHBIE, 3NEKTPO-
NUTUYECKME, BbICOKOBONLTHRIE. Mexa-
HUKa ONsi BUOEOMarHUTohOHOB, BU-
neokamep u aypuoTtexHuku. Ceeto-
ovopbl v ¢otogmoppl. NaHenbkn ons
mukpocxem. Kaccbl BCex pasMepor
ONs XpaHeHus Menkux pertanen. Jla-
3epHble U Bugeoronosku. HYWUIM-ane-
MeHTel. MHoroe ppyroe. OntoBas u
PO3HUYHAA Npogaxa eXeoHeBHO OT
9.00 pno 18.00 no agpecy:

Poccusi, Mocksa, MNsiTHWUKOE wocce,
pom 18, TK "MUTUHCKUI paavopbIHOK,
3-in atax, naeuneoH 546. MNpoesg ot
meTpo "TywmHckan™ aBT. Ne 2, 210, 266.

OocTtaBka noutort no Poccuw.
Mpaiic-nucTtel Ha 6ymare n CD.

KoHTtakTte: 107045, r. Mocksa,
ab6. auw. 41.

www. S-10mitino.narod.ru
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Kanexynsartop B NoBCegHEBHOW XHU3HN — BeCLeHHbIA NOMOLLHNK B
Boiuucneunax. OH YCKODRET UX M MUHUMHIUPYET BEPOSTHOCTE QW -
60K. Huakan yeHa CoBpeMeHHbIX KBNbKYNATOPOB AEMAET UX [OCTYN-
Hbivm KaxKgomy. flpegnaraemMeiii xkansKynarop obnagaer xora U He
oyeHs 6OMBLNM, HO [OCTATOYHEIM 4NN HECAOXHBIX PacYeTosB Habo-
pom Pynkumii. OgHaKo OCHOBHOE GOCTOUHCTBO — OH C8MORENbHbLINA.
HaroroBuB e€ro, MOXHO He TOJbLKO MOXBACcTarscH nepex voBa-
pyLiamy, HO # CAENATL NepBsie Warn B OCBOEHUN MUKPOKOHTPO-
NIePHOU TeXHNKA.

Tepuukon (HEX) cuctemax csucneHus.
MpeayCMOTPEHO TakXe BbIYUCHEHWE
KBAOPAaTHOrO KOPHS, ODPATHOrO aHave-
HUA U NpoLeHToB. flns 3anoMUHaHUA
MPOMEXYTOUHOrO RE3YALTATAa UMEETCS
aueika namaTy.

CaMDneanuﬁ KANLKYNRATOP, BHELL-
HWA BWA KOFOPOrc nNoOKalaH #Ha
puc. 1, NO3BONSET BLINOAHATL YETHIPE
apuOMETUNECKNX SEACTBUR — CNOXEe-
HUE, BLIMUTAHUE, YMHOXEHUE U AeAeHue
vyucen B aecatuaHon (DEC) v wecrHaaua-
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eamonenbnbm KalNbKyNATOP
Ha' ‘Mm\pol(ou'rponnepe PIC16F873

MpenoctasnNaeTca BO3IMOXHOCE yOa-
AUTb € WHAWKATCPE NOCNEAHIKD uudpY,
eCrv oHa BBeaEHa OWWDHOYHE, BhI3BATL HA
WHAWKATOP TOYHOE {B NPEeRenax Paspas-
HOCTW KanbKyNATOpa) 3HAYEHWe YUcna n,
W3AMEHWUTb 3HAK BbIBEAEHHOIO Ha UHOVKE-
TOP YMCNA. B DECHTUNHOM PEXUME KaNb-
kynstop patoTaer ¢ BOCEMURA3IPALHBIMI
yucnamn © nnasalowen sanaton. Mpu
nNepexone B WeCTHAAUATEPUHHBIN PEXUM
ApobHas yacTe yucna oTépackiBaeTcH, a
PaspPsaaHOCTE NRELCTEBNEHNA LIENOW Yac-
™™ 3af2eT NONb3aosatTens. OHa MOXET 3a-
HUMaTs 1—3 Qadta (cooTeeTcreerHo 8,
16 vn 24 pBouyHeIx pazpspa). Ecnu no
OKOHYEHUW BbIMUCNEHUA KanbKynaTop He
BHIKMIOYUTE BPYYHYIO, BTO NPOUICHAET
aBTOMATU4ECKN CNYCTA HEKDTOROE BpemMa
nocne NocneaHero HaxaTus Ha nibyo n3
£ro KHOMOK.

Cxema yoTPOVCTBA NOKA3aHa HA PUC., 2.
MukpokonTponnep DD1 pabotaer ot
eHyTpemnHero takroBoro RC-renepartopa
{3T0 NO3BONWNO OTKA3ATLCA OT KBAPLEBO-
ro pe3oHaTopa). Pesnctop R2 — yacToto-
3a0210WKIA QRa aTOre reHeparopa, a pe-
auctop R1 npepotspalger cnyYavHbii
HEXENaTeNbHbil NEPEBOA MWKPOKOHTPON-
Nep2 B UCXOAHOE COCTOSIHNE 3NEKTPOMAT -
HUTHBIMKW HABOAKAMN. MUKPOKOHTPOAREP
paboTaer No nporpaMme, KotTopyto HeoH-
XOAUMO 33HECTU B €70 MAMATH C NOMOLLBID
nporpammaTtopa. Bsogumeie wvcna, pe-
3YNBTATEl BBMUCTIEHUIA WU NOACHUTENBHBIE
Haanucu oTobpaxalnTca Ha Tabne Gykeek-
Ho-umdpoeoro XKW HG1 co BCTpoeHHEIM
KoHTponnepom HD44780. Peswctop R4
OCPEHVMUBAET TOK MONCBETKM WHAWKATOPA.

Knaeuatypa npeacraenser cobon npa-
MOYTObHYKD MAaTPULY M3 COPOKa KHOMOK
SB1—8B40. Auogbl VD1—VD8 npe-
ACTBPALLAIOT 3aMBIKaHWE NUHWIA NopTa B
MUKPOKOHTPONNEPA NPU OAHOBPEMEHHOM
HAXATUW HE HECKONBKO KHOMOK. [ns
NWHWIA NOPTA A, COEAWHEHHBIX C KNasuvary-
poi, nopcbHas aawwra He TpebyeTtcs.

Knonka “ON/C™ (SB1) coBMewaer
DYHKUUM BKIIOHEHWA KANBKYASTOPA U Npy-
BEAEHVR Ero NpyM HEoBXCAWMCCTU B UG-
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XOOHOE (TAKOB *€, KaK N0CNE BKAKUSHUS)
HG1 HY-1602B3
R1 1k BD1 FICIEEe7s g vO1 1N4148 cocTosHue. Pesvcrop RS npegoTepawaer
R‘Z MCLRIMCU 2‘1) g? LCO| W — Ny BKNIOUEHWUE KanbKyNaToOpa He B peaynkTa-
~~} * g 0set D2 VD2 1N4148 Te HaxaTus Ha kHonky SB1, a noa pencr-
o0 B—241  Buem nomex.
. Voo VD3 1N44148 Mpw Haxatun Ha KHonky "M+" {SB34)
— GB1 ¢! = 3 YMCNO, BEIBEAEHHOE Ha MHAMKATop, Ckna-
——458B Hgn Vas vD4 1N41484 DEIBAETCA € XPaHALUMCSH B NAMATU Kanb-
% Vsg £t KYNATOPA, PE3YNIETAT COXPaHAETCA TaMm
1 RAD 5VDS 1NN41485 Xe, NOAMEHASI DPeXHee 3aHa4YeHMe.
2 3 Rra1 1 KHonka "M-" {SB33) neWcrByer anano-
2 g RA2 6\/Dts mama a MYHO, HO BMECTO CNOXEHWA BbINONHAST-
5 3 Eﬁ g Cs BLIMUTAHUE HUCNA Ha VHAWKATOPE W3
L, VO7 1N4146 4uCNa B NAMATU. HYUCNO 13 NAMATH BbI3LI-
) d B2IOT H2 UHOUKATOP HAXATUEM HA KHOMKY
voR m41483 "MR” (SB32). Erc MOXHO UCNCL30BaTh B
i BLIYMCACHUAX TOYHO TaK XE, KaK BBEACH-
g il =T v 3 % 7 Hoe C knaBuvaTypsl 0OblvHBIM 06PA30M.
SB1"ON/C" sB6"7"| SBi1"8"| SB16 "8 SB21"%"| $B26 " |SB31 "MC"|SB36 DEC
— — —e —e —q — - —
1 { { { [ { ! I [ Dec -
SB2"OFF"| SB7"4"| SB12"5"| SB17"6Y SB22"+'| SB27 /' [SB3Z'MR"|SB37 "HEX E 1 . 51 E}E r@q,
- —e - — —e —de e - —q — (O
2 Puc. 3
SB3"+>"( SB8""| SB13"2"| SB18“3"| SB23"+"| SB28“-"|SB33“"M-"|S5B838 "B-" - B
3 — — — — 1 — — — Haxarue Ha kHonky “MC™ (SB31) auvwa-
SB4"CE"  SBY0’|SB14 "+ SB19"°(sB24a°1x’| $820°="|SB34 "M+*|SB3G "B+ €T MamsiTh, 3ANUCHIBAS B HEE Hynesoe
3HaseHwe, Nocne aBTOMATUNECKOrD WK
— - - - — - — - pydHoro {kHonkon SB2 "OFF") suikmoue-
SB5 A"l SB10"8" SB157CY SB20"D’| SB25"E"| SB30 F'| SB35 "PI'I SB40"L" HUS KanbkynaATopa 41Cno, 3anucaHHoe B
_] ero NamnaTy, COXPaHSeTCs, OAHAKO OHO
— — — — — — — BYAET NOTEPRHO, ECNN OTKICYUTL OT NPU-
- o - - - topa barapeio GB1.
Puc. 2 s
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Haxartuve Ha kHonky "—" (SB3) ynansiet
C vHauKaTopa MNalwvin paspsg, BBEOEH-
HOro uucna, a Ha kHoriky "CE" (SB4) — Bce
sucno. C noMoubo kHonku “+/-" (SB14)
W3MEHSIIOT Ha MPOTUBONONOXHBIN 3HAK
oTobpaxaemMoro Ha nHgukaTtope yucna. B
LLIECTHAALLATEPUYHOM PEXUME 3TO NPUBO-
VT K 3aMEeHE NpsIMoro Kopa sucna aonon-
HUTEJSIbHBIM.

Mo vcteseHwn 7 MUH Nocne nocnepHe-
ro HaxaTusi Ha NoBY KHOMKY MUKPOKOHT-
ponnep KanbKynsTopa nepexoauTt B “cnsi-
wuin® pexum. MNckniovenne — kHonka
"OFF" (SB2), nocne Haxatus Ha KOTOPYIO
"CNAWmn® pexXumM BKTIOHAETCA HeMeaneH-
HO. Tok NoTpebneHusi B 3TOM pPeXuUMe Ha-
CTOMLKO MaJ, YTO CneuvanbHbIi BbIKOYa-
Tens 6atapev NUTaHus He NPEAYCMOTPEH

DOns paboTel B TEMHOTE NPEsycMoTpe-
Ha BO3MOXHOCTb BKJIIOHEHUS U BbIKOYE-
HUSI NOLACBETKU MHOMKaTopa KHOMkon "L”
(SB40). ns akoHOMUM 3HEpruu batapeu
BKJIIOHYEHHAA MOACBETKA aBTOMaTU4ECKU
racHeT 4epes3 ronTopbl MWHYTH rocne
NnocnepHero Haxatusi Ha NoByIo KHOMNKY 1
HEMELNEHHO 3aXWUraeTcs, Kak TONbKO
kakas-nmbo kHonka byaeTt Haxara.

3a 20 ¢ O0 aBTOMATUYECKOro BLIKIO-
YeHUs KaNbKyNATopa NOLCBETKA MHAWKATO-
pa HauwvHaeT mMurate. [Ons OTMEHb! Bbl-
KMIOYEHUS! A0CTATOYHO BO BPEMSI MUTaHUS
HaxaTb Ha nobylo KHonky. Ee dyHkums He
VCMNONHUTCS, @ BPEMS A0 aBTOMaTUYECKOro
BbIK/IO4EHUA OyaeT NPoaNEHo Ha 7 MUH.

YCTPOUCTBO NUTAETCH HanpsXeHuem
4,5 B ot 6arapen GB1, coctaBneHHOU u3
TPEX COEAUHEHHBIX NOCNeAoBaTeNbHO
rasibBaHU4ECKUX 3NEMEHTOB TUMNopa3mMe-
pa AA. B pabouem pexnme C BbIKIIOYEH-
HOW MOACBETKOW KanbKynatop notped-
nset 7 MA, ¢ NOACBETKOW TOK Bo3pacTaeT
no 15 MA.

Cpasy nocne nogknoueHus Gatapeu
GB1 xanbkynatop HauvHaetr pabortate B
[ecaTuyHoM pexume. PasmelweHve umucna
W NOSICHUTENLHLIX Hagnucel Ha Tabno
XKW B 3TOM pexunmMe nokasaHo Ha puc. 3.

Bykea M B neBol 4aCTu BEPXHEW CTPOKWU
BLIBOAUTCS, €CNU YUCNIO B NAMSATU Kanbky-
NKTOpa OTIMYHO OT Hyns, a 6ykesa E Huxe
ee, Korga paspsoHOCTb pelyneTarta npe-
BbILLAET BO3MOXHOCTWU Kanbkynsatopa. B
nocrnegHeM cnydae otobpaxalTcs BO-
CeMb CTapuwux paspsaoB, a MosoXeHue
3ansATolM yKasblBAET YUCNO NOTEPSHHbIX
MNaALLINX Pa3psinos.

B wecTHaguaTepUsHOM pexumMe Haa-
nuck Dec cmMeHsieTcs Ha Hex, a B ckobkax
nocne Hee BLIBOAUTCH coobuieHve o
BbIOpPaHHOW paspsaHocTy wucen. Uame-
HAIOT Pa3psSAHOCTb HAXKATUSIMU Ha KHOMKU
"B+" (SB39) n "B-" (SB38). lNeppas yBe-
JNYUBAET ee, BTopasi yMEHbLUAET.

O6meH nHgpopmaumeint ¢ XKW sepetca
MO BOCBMUPA3PSIAHOW [BYHanpaBneHHoM
LUMHE OaHHBbIX C 330EWCTBOBaHHLIM dna-
rom 3aHsTocTu BF. LUnHa ucnosneayet nopt
B MUWKpOKOHTpOnnepa COBMECTHO C kfa-
Buatypon. [na npepoTBpalleHusi KOH-
GNVKTOB, BOSHUKAIOLLUX NMPU HAXATUAX HA
KHOMNKW BO Bpemsi obpaLleHusi MUKPOKOHT-
ponnepa k XKW, nporpamMma kKoHpurypu-
PYyeT Ha Bpems Takux obpalueHuid nuHuu
nopta A kak BXOAHble. 3TO UCKIIoYaeT BO3-
MOXHOCTb 3aMblkaHus IMHUA nopta B Ha
o06wmii npoeog sepe3 aguoas VD1—VD8 u
BbIXoaHble 6ydepbl nopTa A.

LOnsi BOCTUXEHNA HU3KOrO 3NEKTPONOo-
TpebneHusi nutaHyve Ha XXKU noctynaer ¢
i RC3 n RC4 mukpokoHTponnepa.
Nepen nepexoooM B "CRsiWMA™ pPEexXum
nporpamMmmMa KoOHpUrypupyer 3Tu fUHUU
KaK BXOOHbIE, 4TO 3KBUBANEHTHO BbIKJIIO-
yeHuio nutanus XK.

Letanu kanekynsatopa (kpome Hartapen
GB1) cMOHTUPOBaHbl HA OOHOCTOPOHHEN
nesatHor nnate 3 ¢GponbrMpoBaHHOIO
cTeknoTekcTonurta, m3obpaxeHHon Ha
puc. 4. XKW pacrnonoxeH Hag nnaton u
COEAVHEH C COOTBETCTBYIOLLUMU KOHTaKT-
HbIMUW NACLLAAKAMW OTPE3KaMKn NYXEHOoro
npoeoaa anvHon 10 v guameTtpom 0,8 mm.
Ero cnenyet MoHTUpOBaTh B NOCAEOHIOID
ouepenb. Ans MUKPOCXEMbI MUKPOKOHT-

ponnepa Heobxoouma 28-KOHTakTHasa na-
Henb. OHa No3BoauT Npu HeoBXoaNMOCTH
M3BneKaTb MUKPOKOHTPOMNEP A nepe-
NporpaMMmMpoBaHnS.

Mnarta paccuntaHa Ha yCTaHOBKY KHO-
MOK, KOHTaKTbl KOTOPLIX MMEIOT Mo ABa
BbIBOAA, PACMNO/I0XEHHBIX NO Pa3Hbie CTo-
POHBI Kopnyca, Hanpumep, TS-A3PS-130.
BHyTpeHHWe coepmHeHusi Mexay BbiBopa-
MU KHOMOK UCMNOSb3YIOTCA KaK NepeMbIHKv
MEXAY HEKOTOPbIMU KOHTAKTHbIMWU NNO-
wankamu. MocTosiHHbIE pe3ncTopbl —
MNT, C2-23, noactpoeuHbin — Clr3-386,
ononbl 1N4148 MOXHO 3aMeHUTb Ha
KO5226.

XKKWU HY-1602B3 — pycuduumpoBaH-
HbIA CO BCTPOEHHOW nogpcsetkon. Ero
MOXHO 3amMeHuTb XKW ppyroro tuna,
MMEIOLWWM ABE CTPOKU No 16 CMMBONOB, C
BCTPOEHHLIM KOHTPONNEPOM, COBMECTU-
MbiM ¢ HD44780, B TOM 4ncne He pycudu-
uvpoBaHHeIM. Ho cnepyet vMets B Buay,
4TO PACcNoIOXEHVE U HyMEpPaLWA BLIBOAOB
XKW pasHbix TUNOB MOXET He coBnaaathb.

MpasunsHO cobpaHHoe N3 UCNpPaBHLIX
[eTanen yCTponCcTBO C Haanexauum ob-
pa3oM 3anporpamMMrUpoBaHHBIM MUKPO-
KOHTPONNEPOM HaunHaeT paboTaTk cpasy
nocne BknueHusi. EanHcTBEHHOE, 4TOo
HYXHO chenartb, — YCTaHOBUTb MNOACTPO-
€4HbIM pe3ncTopom R6 HaunyyLwyo KOHT-
PACTHOCTb N30BpaxeHns Ha UHAUKATOPE.
Ecnu reHepatop MUKPOKOHTPOMNEpPa He
B0o3byxpaetcs nnn paboTaet HeycTonuu-
BO, NOAK/IIOYUTE MEXIY BLIBOAOM 9 MUK-
pocxemMbl 1 06LUUM NPOBOAOM KOHAEHCA-
Top emkocTbio 30 nd. MNpaBga, CKOPOCTb
BbIYMCNEHWI B pe3ynsTate 3Toro HEMHOro
YMEHBLUUTCS.

Ot pegaxumn. [porpaMma MUKPOKOHT-
posnniepa KasbKysisiropa HaxoanTcsl Ha HalLlem
FTP-cepsepe no agpecy <fip://fip.radio.ru/
pub/2008/07 /calculator.zip>.

Penaxtop — A. Lonrwii, rpagumka — A. lonrid,
¢oro — asTopa

3BYKOBasi MHOAUKALMA HaXaTus
KHONoK nynbta A1y

A. BYTOB, c. Kyp6a fipocnasckoii obn.

Ecnu NPU HaXaTuX KHOTMKU Ha NynbTe
OMCTaHUMOHHOro ynpaenenus (OY)
peakuun ynpasnsieMoro uM annapara (re-
nesunsopa, DVD-npowvrpeiBatens v T.n1.)
He NocnegoBano, To NepBoe, HTO OOLIYHO
[enawT B NopgobHOM cnydae, — Haxu-
MaloT e€e eLle pas, Hepeako cusbHee, Yem
B NepBbiii. 3aTeM MLITAIOTCA NOTOYHEee
"NpUUennTECa” U BHOBb HaXWMAaKOT Ha
KHOIKY, a8 €CNu U 3TO He JaeT peaynbraTta,
3aMeHsIIoT 3neMeHTel NuTanusa. Bpag nu
Ha0 [OKa3bIBaTL, 4TO B NOA06HOM cuTya-
1A ARINN Ak vnnAHeRA  arnu Akl HANATUA

KHOMOK CONPOBOXAAanocCb, Hanpumep,
3BYKOBbIM CUTHANOM, KOTOPBLIN OQHO3HAY-
HO ceBupeTenscTBoBan Obl 0 paboTocno-
cobHocTu nynbta. Takas curHanusaums
noneaHa n B apyrux cnydasix. lNockoneky
NPV BLIKMNIOYEHHOM annapare pabdoTtato-
wuin nynet 1Y BHewHe cebs Hukak He
NPOSIBASIET, Cny4yallHoe Haxatue nbon

KsbiB. 14 DD1

Kebie 7 DD1

Mnara nynbra Y ]
1
i __[1' //'( i DD1 74HC132D R2 100
‘ —1GB13B 1VD16@ |
"1 1001 } | VD1 1N4148
1%l
| 1R1 100 |
! Tl
4 c R1 1 c2 |
’ 1R2 | Tiemk 220k T 1mx
. 1
L_ |
1
Puc. 1

47

WHUIMOIVHURVH — .OUTvd..

6002 ‘L SN oU’vd

o
ey



Py
(o]

mno°®

QPAA

"PAONO" — HAYUHAIOLLIUM

PAZUO Ne 7, 2009

KHOMKW, HanpuMep, Nog, AeNCTBUEM oNo-
XEHHOW Ha HEe KHUMW, NPUBOAUT K
OLICTPOV pa3psfke 3NeMEHTOB NUTaHWS.
MpepbIBUCTRIN 3BYKOBOW CUTHAN NOMOXET
BOBPEMSI Y3HaTb O HELWTATHOM PEexXume
paboTbl NyNbTa U BLIKAYUTL €ro.

Cxema BcTpaveaemoro B UK nynst 4Y
NPOCTOro 3BYKOBOrO CUrHanu3aropa npeg-
cTaBneHa Ha puc. 1. 3peck obBeneHHoe
LUTPUXNYHKTUPHOW NUHUEN — YNpOLLEH-
HbIl PparMeHT CXemMbl NMynsTa (NO3ULMOH-
Hble 0603HaYEeHUs €ro 3NeMeHTOB YC/OB-
Hble 1 cHabxeHbl npedukcom 1), octanb-
Hoe — coBCTBEeHHO curHanuzatop. [pu
HaxxaTum NoBOoM KHOMKU NYNETa Ha BEIXOAE
MHOrOQYHKUMOHANbHOW  MUKPOCXEMBbI
1DD1 nosiBnsiloTcs cepuu (nadku) npsmMo-
YrONbHBIX WUMIMYNLCOB, KOTOPLIE 4Y4epes3
TOKOOrpaHu4nTenbHbi pesnctop, 1R1 no-
cTynatoT Ha 6a3y TpaHaucTtopa 1VT1 (nnum
3aTBOP, €CNU OH NOMEBOW), Harpyakow
KOTOPOro cnyxut uanysarowmin UK guopg,
1vD1.

AMnynbCbl € BbIXOA2 MUKPOCXEMbI
MUCNONb30BaHLI U AN19 YNPaBNEHUs 3BYKO-
BbIM CUrHanM3aTopoM, coOpaHHbIM Ha
6eicTponericTByiowerr KMOT-mukpocxe-
me 74HC132D (DD1). OHa npeacraensieT
coboli YeTbipe HE3aBUCUMBIX OBYXBXOO0-
BbIX TpUrrepa LLMutTa n BoinonHeHa B Mu-
HuaTiopHomM kopnyce SO14 (ans noeepx-
HOCTHOro MoHTaxa). Cepuu ynpaensio-
LUUX UMIMYNBbCOB NONOXWUTENbHOW Nonsip-
HOCTW, MOSIBNSAIOLLNECS HA BEIXOAE MUKPO-
cxembl 1DD1 nyneta, Yepes gvogn VD1 3a-
psxatoT koHpeHcaTop C2, 1 koraa Hanps-
XEHNEe Ha HEeM NPEeBbICUT NOPOroBoe
3HaYeHWe, 4TO NPON3OWAET NOYTU MIHO-
BEHHO NPW HaxaTuwu Ha byl KHOMKY,
HayHeT paboTaTk reHepaTop NPSIMOYronb-
HbIX UMNYNBLCOB, BEINOTHEHHbIV HA TPUITE-
pe DD1.1, pe3ucTtope R2 u koHaeHcaTope
C3. Tlbesokepamuyeckuii unanysarenb
3Byka HA1 nogxnioyeH K HeMy 4epes Tpur-
repel DD1.2—DD1.4 no MocTOBOM cxeme.
3T0 NO3BONUSO NONYYUTL HA Er0 BIBOAAX
aMnanTyoy UMNynbLCOB, PaBHYKD YABOEH-
HOMY Hanps>KeHUIO NUTaHWUA, YTO 3HauYu-
TEJIbHO YBENWUYUIIO FTPOMKOCTL CUrHana.

Mpy ONUTENBHOM HaXaTuUW Ha KHOTKY
nynsta 3ByK CUrHanuaaTtopa npepbiBu-
CTbIi — ONVHHBIE CUTHANbI NEPEMEXAIOT-
cs KopoTkumu naysamu. lNpu oTnyckanum
KHONKW Ha BLIXOAE MUKPOCXEMbl NynbTa
yctaHaenueaetcs nor. 0, koHgeHcatop C2
6bLICTPO pa3psiXaeTcs, U Koraa Hanpsixe-
HUE Ha HEM CTaHOBUTCS MEHbLUE Noporo-
BOrO, reHepartop Ha Tpurrepe DD1.1 npe-
kpawaet paboTy W 3ByKOu3nyyartenb
32MOJIKaET.

AeTop noggepr gopabotke nynst Y oT
DVD npowvrpuiBatens ¢pupmbl LG. lNepen
nopaboTkon KOpnyc nynbta akkypaTHO
He cneLla BCKPLIBAKOT C NOMOLLBIO LUMPO-
KOW NIOCKOM OTBEPTKU UKW CNELMANBHOIO
npucnocobnexnuss NS BCKPbIBAHWUA NySb-
TOB Ha 3awenkax. 3To HeNpocTas 3aaaya,
C MUHUManNbHBIMU NOBPEXAEHUSIMU Pa3b-
€0UHUTE MONOBUHBI KOPMyca MOXHO,
TONIBKO Ha4YMHasi CO CTOPOHBI YCTAHOBKW

unanyvatowiero guoga. Cpasy nocne 3Toro
PEKOMEHAYETCA NPUKNENTb K MOHTaXHOW
nnare "WTaTHBIN® Nbe30oKepamMunyeckui
MM KBapueBblli pe3oHaTop, 06biMHO
YOEPXUBAIOLIMINCA TONBKO Ha COOCTBEH-
HblX BeIBOAAX (BO u3bexaHue ux oTpbiea B

nocneayoLemM Npy cnydarHbix yaapax).

Mbix konebanwi. Npu HOMUWHanax, yka-
3aHHbIX HA CXeMe, OHa paBHa NPUMEPHO
1500 Ny, Ons naku cnepyet vcnonb-
30BaTb HU3KOBONLTHLIN anekrTponasnb-
HUWK C cobnioaeHveM Mep o NpepoTepa-
LLEHWIO NOBPEXAEHUS MUKPOCXEMbI cTa-
TUYECKUM*3NEKTPUYECTBOM.
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MoHTax aneMeHToB curHanusaropa
BBINONHAIOT HABECHBLIM CNocobom, cTpe-
MSICb NPV 3TOM K TOMY, 4TOGbI €r0 BbiCOTa
He npeBbilana 2,5 mM. BaaumHoe pac-
NnosoXeHue pertaner nokasaHo Ha
puc. 2 n 3. MoHTax Ha4yuHalT C Npu-
KNenkn K Kopnycy nynsta MUKPOCXEeMbl
DD1 v 3Bykounznysarens HA1 (kancions,
W3BNEYEHHbLIV N3 KOPNyCa Nbe3okepaMmn-
yeckoro 3BoHka HPAZ22A, HPA17A, vwin
aHanoruyHeIN) "cexyHaHbIM" cynepkne-
eM. 3arem BOKpyr MUKPOCXEeMbl yKnaabl-
BaloT 0OLMIA NPOBOS — COrHYTHIN B BUAE
6ykebl “M" oTpe3ok 061y)XeHHOro MHOro-
XWMbHOTO NnpoBoaa, npunavBaroT ero K
BbIBOAY 7 MUKPOCXEMBI, MOCNE YEro akKy-
paTHO BMNaBnsilOT B Marepuan Kopryca.
Oanee npunaneatot K Hemy pesunctop R1
1 kepamuyeckue koHpeHcatopbl C1—C3.
C uenbio MMHUMU3aUUKW BEICOTBEI CMOHTU-
POBaHHOIO y3na cnegyeT UCNonb3oBaTb
3neMeHTbl ONnA NOBEPXHOCTHOrO MOHTa-
xa. EmkocTk koHpeHcatopoB C1 u C2
MOXET ObIThk B NpeAenax CoOOTBETCTBEHHO
1—4,7 n 0,47—1 mk®. OT eMKOCTU KOH-
neHcatopa C3 v conpoTuBnexus pesu-
ctopa R2 3aBucuT HacToTa reHepupye-

Ouvop 1N4148 (VD1) MOXHO 3aMeHuUTb
MOBBIM KPEMHUEBLIM MUHNATIOPHBLIM, Ha-
npumep, 1N914 unn oOTEeHeCTBEHHbLIM
cepuin KO512, KN521, KA522, mukpocxe-
My 74HC132D — niobbiM 3apybexHbIM
aHanoroM B MUHWATIOPHOM WCMNONHEHWUN
unu otevecTBeHHon KD 1564TN13 B kop-
nyce SOIC. KMOlM-mukpocxembl cepun
74HCT B paHHOM ycCTpoicTBE HEepaboTo-
CnocobHbl U3-3a HEAOCTATOYHOrO Hanps-
XEHUS NMUTaHUS.

CoOpaHHbili U3 WCcnpaBHBIX OeTanewn
curHanuaaTtop He TpebyeT HanaxveaHus.
MpoeepuTtb ero paborocnocobHOCTL A0
noacoenuHeHus K Nynsty 1Y MOXHO, Nnoaas
Ha BbiBOAbI 7 U 14 Mukpocxembl DD1 Hanpsi-
xenve 3 B ot BHewHero uctouHuka. lMpwm
coeauHeHuu BeisofoB 1 1 14 (1. e. nopase
Ha BbiBOA, 1 ypPoBHS Nnor. 1) ponxeH 3sy4atb
HenpepbIBHLIM curHan. MiamepeHHbii aBTo-
POM TOK, NOTPEBNAEMBIVI CUrHANN3AaTOPOM
B 3TOM pexuvume, okasancs 4ytb Gonblue
0,3 MA, a B pexuvmMe oxunaaHns (Ha BoiBoae
1 — nor. 0) — HWxe nopora YyBCTBUTENb-
HOCTU MyNLTUMETPOB MY-67, MY-68.

Penaxtop — B. ®ponos, rpagmka — B. ®dpornos,
¢oro — asropa



Urpa "Pbiokn”

M. LUAMCPAXMAHOB, r. Tonbsittn Camapckoii 061.

ATa aneKTpoHHas urpa MMUTUpPYET pbibHyio nosnwo. Urpaiolmnii
AOo/keH novimatb "pbibky” onpegeneHHoro yeera, Ho TONbKO "yRo4-

Koun

TOro xe yBera 1 3a Ol'paHM‘leHHblﬁ MHTepBall BDeMeHH. Iocne

NMPOXOXAEHNUsI NepBOoro ypoBHSI UIPbi 3afdaHue YCJIOXHSIeTCsl. YcCT-
POMCTBO NOACYUTHIBAECT PE3ynbTaT "JIOBAN" N BLIBOAUT €ro Ha yudg-

POBOV UHANKATOP.

Ha MrpoBoM none (B Tone BOAbI)
"nnagaiot” BocemMb pbibok (puc. 1).
Mx rnaza o6o3HayqeHbl CBETOAMOAAMUN
pa3Horo ugeta ceederHns. Becero ncnone-
30BaHO BOCEMb CBETOAMOAOB, MO ABa
Kaxaoro uBeTa CBEYEHMA: KpacCHOoro,

W

3eNeHOoro, CuUHEro wn xentoro. Bhuzy
WUrPOBOrO MNOJSA HAXOAATCA YETHIPE KHOMKN
COOTBETCTBYIOLNX LBETOB, @ B BEpXHEn
4acT¥ — TPExXpas3psaHbliA CEMU3NEMEHT-
HbIF CBETOANOOHBIN MHANKATOP, HA KOTO-
POM 0TOBpaxaeTca pes3ynsTaT urpbl.

3apaya nrpoka 3akno4aeTcs B cnegyio-
wem. Mpun 3axuraHum OQHOro M3 CBETO-
AnoaoB, KOTOpLIE BIJIKOHAKOTCS MO NCEBAO-
CnyyaitHoMy 3akoHy, HeoBX0aMMO HaxaTtb
Ha KHOMKY COOTBETCTBYIOMEro ugera. lNpn
BEPHOM HaXaThu 32XKNUraeTCs CneayioLLnii
ceetoanoa n npnbaensetcs ognH 6ann. Ha
nepBoM ypoBHE Urpbl BpeMsa OXnaaHwua
HaxaTtus coctaenset 2,5 c. [Nocne kaxabix
[1eCATY BEPHbIX HAXATUA FPOK NepexoanT
Ha Cneaylwmnii ypoBEHb Urpbl 1 Bpems
oXnaaHus yMeHbluaeTca Ha 1/8 wacTtb, a
4yucno 6annoB yBeMMUMBaETCa Ha eauHNLLY.
[Npwn HEBEPHOM HaxaTn N No UCTEHEHUN
BPEMEHN OXMAAHUSA 3aXOKEHHbI CBETO-
AVOA HaYuHaeT Muratb, CurHannanpysa ob
owmnbke, u urpa ocrtaHasnuneaetcsa. Ctapt
HOBOW Urpbl NMPOMUCXOANT MPU HaXaTuk Ha
noByto kHonky. [MobexpaeT nrpok, Habpas-
wni 6onbluee sucno 6annos.

Ecni Ha KHOMKW HE HAXXMMaTb B TEHEHVe
[BYX MUHYT 1 Gonee, yCTPOICTBO nepenaet
B "CNAwmin” peximnM, 4To obecneymnesaeT 3KOo-
HoMUIO pecypca Batapen nutaHns. B pabo-
yee COCToAHME YCTPOMCTBO BO3BPALLIAETCH
MpY HXXaTK Ha SMOBYIO 13 KHOTMOK.
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OTBEPCTUIT AMamMeTpoM 5 MM. Nocne MoH-
Taxa M npoeepku paboTocnocoBHOCTH
YCTPOMCTBA CBETOAMOALI NPUKIIENBAIOT CO
CTOpPOHbI NevaTHbIX NMPOBOAHMKOB Kannen
3MOKCUAHOrO KIes.

MpuMeHeHbl NOCTOSAHHbIE PE3NCTOPSI
MIJIT, C2-23, koHgeHcaTtop — K10-17, K73-
16, TpaH3ucTopbl KT3156 moxHO 3ame-
HUTb Ha TpaH3ncTopbl cepuin KT315,
KT3102, a KT3616 — Ha TpaH3ncTopbl
cepwuit KT361, KT3107 ¢ nobbiMu GykBeH-
HbIMW MHAEeKcamu. [TUTaloT YCTPOUCTBO OT
GaTapen 13 Tpex CoeanHEeHHbIX nocneno-
BaATENILHO raNbBAHNYECKUX SNEMEHTOB Th-
nopasmepa AA nnn AAA. lepxarenb 3Tmx
3NIEMEHTOB KpenaT Ha cBoBoaHOM mMecTe
rneqaTHou nnatel. MakcuManbHbiin NoTpet-
naemMbiii Tok — okono 90 MA.

JnueBolt NaHENbIO UrpyLLIKIA CIYXWUT ne-
HaTHasa nnarta, K KOTOPoW NO y3KOMY Kpato
npunanearoT "HOXKM™ — OTpe3ku Gonbrm-
POBAHHOIO CTEK/IOTEKCTONUTA LLUIMPWHOWA
okono 15 MM, a 3ateM AONONHUTENLHO
NPUKNENBAIOT SMOKCUAHBIM Kneem. Ha ne-
4aTHYIO Mnary A0 YCTaHOBKW MHAWKATOpa,
CBETOOMOLOB U KHOMOK NpUKIENBalT
n3obpaxeHne poibok (puc. 4). Ero pac-
rnevaTLIBaloT Ha MPUHTEPE, 3aTEM NTaMnHn-
PYIOT U TONBKO MOTOM NPUKIIEUBAIOT.

Tok, noTpebnsembili yCTPOUCTBOM B
"cnswem” pexume (okono 1 MA), onpe-
DEnseTca B OCHOBHOM COMPOTUBNEHNEM
pesuncTtopa R7 u npoTekaeT yepes OTKpbi-
Thiit TpaHu3auctop VT3 ©n aMUTTEepHbI
nepexop, TpaHaucTtopa VT4. MNocne c6op-
K UIPYLLIKK XenatenbHo nogobpaTtb 3ToT
PE3NCTOP C BO3MOXHO GOMBLLUM CONpO-
TUBNEHWEM, NMPU KOTOPOM HOPManbHO
CBETUT CTaplmi paspsg nHgnkatopa
HG1. Ecnu B patGote urpsl 6yayT 6onblune
nepepbiBbl, TO LENnecoobpasHo B NNHUIO
nUTaHnsa yCTaHOBUTbL BBLIKNKOHATENb —
nobon manorabapuTHulA  Nepeknya-
Tenb, Hanpumep MNA-9. ApkocTb ceeYeHus
CBETOAMOL0B MOXHO WU3MeHATb Nnoabop-
kon pe3uctopa R9Y, HO ero conpoTuene-
HWe He foMXHO ObiTb Meree 300 Om.

OT pepaxumm. TeKCT 1 KOLb! NPOrpamMmme!
U151 MUKDOKOHTPONNEPA HAXOASITCH Ha HaLLEM
FTP-cepsepe no anpecy <ftp://ftp.radio.ru/
pub/2009/07 /fish.zip>.

Penaxrop — H. Hevaesa, rpagmka — H. Hevaesa,
¢oT0 — asTOPOB

Ctabunusartop Hanps)XeHus
Ha mukpocxeme AN6652

A. BYTOB, c. Kypba fipocnasckoii 06s.

pw pa3bopke Ha 3anacHble YacTu cTa-

poit papuoannaparypbl B pykax Yy
paavoniobutens Hepeako OKasbiBalTCa
cneumanu3npoBaHHbIE MUKPOCXEMBI, KO-
TOPbLIM 3aTPYAHUTENBHO HalT NPUMEHeHne
HEe MO uX NpPAMOMy HasHaudeHuo. [Moatomy
yalle BCero oHw nexart 6e3 gena mMHorme
roabt ¥ B utore ux BeibpacuiBaloT. B ctapbix

Puc. 1 DA1 AN6652
3_ulst

4

HL1 RL30-CB744D

XpaHaeT CBOM CTabunmnanpyloLLme CBOINCTBa,
coctasnset 1,2...1,5 B. Mpw n3meHeHnw To-
ka Harpysku ot 0 no 100 MA BbIXOOHOE Ha-
NPSXeHWe YBENUYMBAETCA MPUMEPHO Ha
20 MB, 4TO CBMAETENLCTBYET O TOM, HTO Bbl-
XO[IHOE COMpOTUBNEHMe cTabunmaaTopa oT-
puuatensHoe. Bo MHormMx cny4asx Takoe
CBOICTBO MONE3HO, NOCKONbLKY ByAeT CKOM-
neHCWpoBaHo na-
AeHve Hanpsbxe-
HWUS Ha CcoepmHU-
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BbIXOAHOE HaMps-
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XEHNE N3MEHAET-
ca Ha 15 mB. CobCTBeHHbI NOTped-
NAEeMbIA TOK NPU BXOAHOM HaNpPSXeHun
12 B coctaBnsiet 7,5 MA.

BbixogHoe HanpsixeHne ctabunmaarto-
pa 3aBUCUT OT HanpsXeHus ctabunmia-
ummn ctabunutpora VD1 u HanpsxeHns
BHYTPEHHEro UCTO4HKA 06Pa3LI0BOro Ha-

npsxerns. Ecin yctaHoBneH crabunt-
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6,5.16B

VMNOPTHBLIX MarHUTONax K TakiM MUKPOCXE-
MaMm MOXHO OTHECTW CTabunmusaTop CKOpo-
CTi BpaLLEHWs Bana ManoOMOLLIHBLIX KOMeK-
TOPHLIX 3eKTpoasuraTeneit NOCTOAHHOMO
ToKa. CpaBHUTENBHO 4aCTO Takon cTabunu-
3aTop BLINOMHEH Ha MuKpocxeme ANBB52
OHa CoepXuT HECKONbKO PEerynmpyioLLmxX
TPaH3UCTOPOB, BKJIOYEHHBIX B MUHYCOBYHO
NMNHNKID NMTaHUA, NCTOYHWK 06paau,oaoro
HanpsbxkeHna 1,15...1,4 B n OVY. Mockonbky
MoMNyNAPHOCTL TEXHWKWU BbITOBOM aHanoro-
BOA MarHUTHO 3BYKO3anucu yxe AaBHO B
NPOLLAOM, AN TakMX MUKPOCXEM MOXHO
HaTK nHble 06NacT NPUMEHEHNS.

Ha pue. 1 nokasaHa npuHUmnuansHas
CxemMa KOMMEHCAUMOHHOro crabunnsartopa
MIWHYCOBOIO HanpsxXeHus, cobpaHHOro Ha
ykasaHHoi mukpocxeme. MakcumanbHblin
BLIXOOHOM TOK MoxeT gocturare 300 MA, a
paccevnBaeMan Mukpocxemon (kopnyc TO-
126) mowHocte — 1,3 BT MunHmmansHoe
nafieHne HanpsxXeHna MexXay BXOAOM W
| BBIXOAOM, NpK KOTOPOM CTabunMsaTop co-

pOH Ha HanpsbxeHuwe 3,9 B, BuixogHoe Ha-
npsxexHne byaer HemHoro Gonee 5B, a
npw ycTaHoBke cTabunutpoHa Ha 8,2 B —
okono 9,5 B. Mpw coeanHernm euiBopa 2
Mukpocxembl DAT ¢ nntoCoBbIM BbIBOAOM
koHaetxcartopa C1 BbIxOAHOE HanpsXeHue

m crabunusatopa byget okono 1,25B. B
' a10M CnyHae crabumarpor VD1, koHaeHca-

Top C2 1 peanctop R1 He yCcTaHaBmMBaloT.
Bce neranv MOHTUPYIOT Ha NevaTHoOM
nnare m3 OOHOCTOPOHHE PONBrMpPOBaH-
HOro CTEKJIOTEKCTONNTA, ee YepTex no-
Ka3aH Ha puc. 2. MNpuMeHeHbl Pe3ncTo-
pul C2-23, P1-4, MJIT, okcupaHble KOHAEH-
catopbl — UMMOpTHLIE unn K50-35, C3 —
K10-17. BmecTto ctabunmntpoHa KC139A
MOXHO yCTaHOBWTb Mo6oi 13 cepuii KC139
2C139, 1N4729A, 1N4730A. ns nonyyeHns
TpebyeMoro  BbIXOAHOrO  HanpsXeHus
Heobxoanm nogbop ak3emnnspa crabummT-
poHa. Ceetoauon RL30-CB744D cuwHero
uBeTa CBEYEHUA MOXHO 3aMeHWUTb JSIOObIM
aHanornyHbiM C MOBLILLEHHOR APKOCTHIO
CBEYEHURA, HO MOXHO MPUMEHUTL 1 CBETO-
avon, moboro ueeta ceeveHma. Mpyu atom
noabopkoit peaunctopa R2 ycTaHaBnmBalotT
XENaemylo ApKoCTb CBeveHus. B ctabunu-
3aTope MOXHO MPUMEHNTb 1 MUKPOCXEMY
ANG651, npy 3TOM MakCUManbHOE BXOAHOE
HanpsxeHne crabwnnsatopa He LAOHKHO
npesbiwats 14,4 B. Ecnn B npouecce pabo-
Tbl KOPMYC MWKPOCXEeMbl HarpeeaeTca CBbl-
we 60 °C, ee xenatenbHo cHabautb Ten-
JIOOTBOAOM, HaNPUMEP, aSIIOMUHNEBOM Nna-
CTVHOI Mowaapio okono 10 cM?, 3akpenus
€ro Ha KOPMyCe MMKPOCXEMbI BUHTOM M3.
Penakrop — H. Hewaesa, rpaguka — H. Heqaesa
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CamonporpammMmupyemMsbiii

aBTomMmart Aangd nogaydin 3BOHKOB
P. TACAHOB, r. baky, AzepbaiigxaH

Moeln ogHommeHHo ctatbe ("Pa-
amo”, 2008, Ne 8, c. 44, 45) onucaH
aBTomMart ana nogayn 3BOHKOB B yqe6H0M
3aBefeHun, MNpuyeM ux pacnucaHue
334307 U U3MEHSIOT, KOPPEKTUPYS COOT-
BETCTBYIOLMM 06pa3oM nporpaMmmy Muk-
pokoHTponnepa. Takas npouenypa Tpeby-
eT Hanmmuma nporpammartopa n onpege-
NEeHHbIX 3HaHWUI sA3blka accembnepa. [na
YCTpaHeHUa 3Tux TpyaHocTel 8 paspabo-
Tan gpyroi BapnaHT aBTomarta aHanorny-
HOrO Ha3HA4YeHUs.
WNHTepBanbl BpeMeHn Mexay 380HKamMu
B HEM YCTaHaB/MBAIOT U Npu HEOBX0ANMO-
CTWU KOPPEeKTUpylT 6e3 MCcnonb3oBaHns
Kakux-nubo Nnpnbopos, KPOMEe camMoro ae-

neHnsa ncnonHutTensHbiM pene K1, koHtak-
Tbl KOTOPOrO 3ambIKaloT B HYXHOE BpEeMSA
uenb 3BOHKA, 1 y3en nnutaHnsa.
Mporpamma, KoObt KOTOPOW NpuBEAEHb!
B Tabnuue, nomxHa BbITh 3arpyxeHa B nNa-
MSTb MUKPOKOHTpOMEpa 4o ero yctaHOBKN
Ha nnary asromata. C MOMeHTa nepesoaa
BuiKIloqaTens SA1 B nonoxeHne "PaboTa” (c
Pa3oMKHYTbIMK KOHTaKTaMVI) OHa Ha4yunHaeTt
noaaeatb KOMaHabl Ha BIJIIOYEHUE U Bbl-
KJIOYEeHNe 3BOHKAa COMNacHoO pacnmcaHnio.
Mopae nocneaHuii B TEKYLLEM UuKIe
3BOHOK, MWKPOKOHTpONNep astomara
nepexoanT B Tak HasbliBaemblit “"crnawmin”
pexumMm C MMHUMasibHbIM I'IOTpeﬁﬂeHMeM
3Heprun. B coOTBETCTBRYIOLLIEE BPEMS Che-
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ToMara. PacnucaHwne ¢ yieToM BCex uame-
HEHWIA XpaHnTca B SHepFOHGBaBMCMMOVI
namaT MUKPOKOHTPONEpa 1 Npoaosxa-
€T [1efCTBOBaTL Aaxe Nnocne BpeMeHHOro
NOMHONO OTKIK4YEHNA ero NnTaHnaA.
JAnnuTenbHOCTb Kaxaoro 3BoHka — 7 C.
Mexay HuMn MoryT ObiTe 3aaaHbl NHTEP-
ganst oT 0 0o 80 MuH ¢ warom 5 MmuH.
3BOHOK, AN KOTOPOro YCTaHOBAEH Hyne-
BOIt MHTEpBan, He nogaeTtca. Bcero Mox-
HO 3anporpammupoBats 11 uHTEpPBaNoe,
HanpuMep, LWeCTb YPOKOB W NATb nepe-
MeH. Jlnwb npn HeoBxoanMoCTu yBenun-
4NTb 3TO HNCNO MPUAOETCH KOPPEKTNpPO-
BaTh NPOrpamMmMy MMKPOKOHTpOEpPa.
Cxema ycTpoKncTBa npeacrasneHa Ha
pucyHke. B HeM MMEKTCA MUKPOKOHT-
ponnep PIC16F84 (DD1), Tpexpa3psaaHblit
CEeMN3NIEMEHTHbIM CBETOANOAHbLIA NHON-
katop HG1 ¢ obwinmum aHogamu aneMeH-
TOB Kaxgoro paspsga (Mcnonb3ylTcs
NULWb ABa W3 TPEX Pa3paaos), y3en ynpas-

AyIOWnX CyTOK OH BbIRAET U3 3T0ro pe-
XnMa M NoaacT Mepebii, a 3a HAM 1 BCe
OCTaNbHbIE 3BOHKW O4EPEHOro LnKIa.
Korpa sbikntodaTens SA1 3aMkHYT, npn-
6op HaxoguTCcs B pexume "HacTtpoiika™:
3BOHKW HE NMOAAKTCA, HO BO3MOXHA Nooye-
penHas yctaHoBKa WMHTEPBANOB BPEMEHN
MeXzly 3BOHKaMU COrMacHO pacrnmncaHuio n
MX 3aNnCb B 3HEProHE3aBUCUMYIO NamaTb
MUKpOKOHTponnepa. Onepaumnio HasnHaloT
C Haxatuna Ha kHornky SB1, B pesynerate
Yyero Ha uHavkatop 6yayT BbiBEOEeHbl ABa
Hyns. HaxaTtusamu Ha kHonky SB2 yctaHag-
NMBAIOT C WaroMm 5 MuH NpoaomKnTens-
HOCTb WHTEpBana Mexay nepsbiM U BTO-
pbiM 3BOHKamu. [Mocne aToro ewe pas
HaXuMaloT Ha kHornky SB1. BeepeHtoe
3HaYeHWe 3aHOCWUTCH B 3HEpProHe3aBuCK-
MYI0O NMamaTb MWKPOKOHTpoOnnepa, a Ha
MHANKaTOPE BHOBL MOSBNSAKOTCA ABa HyNns.
Onepupysa kHornkamu SB1 n SB2, aHa-
nornykbiM 06pa3oM 33[alT OCTanbHbIE
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AecaTb wnHTepBanoB BpeMeHW. Mocne
3aBEepLUAIOLLEro HaxaTtnsa Ha KHonky SB1
Ha wHAaukKaTope nosenaerca ¢urypa,
HanomuHawwas cnoso OK, 4to cBuge-
TenbCTByeT 06 yCnewHOM 3aBeplLueHnu
nporpaMmmMmnpoBaHus astomata. Cnegyert
MOMHWTb, 4TO, HAa4aB NepenpPorpaMmmmnpo-
BaHwe, HeoBX0AMMO BbINONHUTE €ro Mosn-
HOCTbIO, T. €. 3aaaTtb Bce 11 nHrepeanos
MeX [y 3BOHKaMW 3aHOBO.

C nepesogomMm Buiknyatenas SA1 B
nonoxexue "Pabota” aBToMar Ha4yHeT uc-
NONTHATL HOBOE pacnmncaHne 3BOHKOB, Nnep-
BbI 13 KOTOPbIX OH NOAACT HEMELJIEHHO.

Mpnbop mMoxeT paboTaTb kak OT CeTn
220 B, Tak 1 0T BCTPOEHHOI akKyMynaTop-
Hoit GaTapen HanpsxeHnem 9 B. Aetop
npumenun NiIMH Gatapeto Tunopa3smepa
HR22 ("KpoHa") emkocTbo 250 MA-4. OHa
nossonaeT ycTpoincTry 6Gecnepeboitto
bYHKLUMOHMPOBATL LeNbie CyTku npu oT-
cyTcTBMM HanpsixeHus B cetn. Korpa Ha-
npsXeHne nMmeeTcs, akkymynaropHas 6a-
Tapea paboTaeT B OydepHOM pexunme,
HenpepbiBHO Nop3apaxascb. YTobbl
ob6ecneunTb Takom PexnmM, pasmbikaloT BO
BpeMsi Hanaxueawus npnbopa BblKIOHa-
Tens SA2 n NOACTPOEYHBLIM PEe3NCTOPOM
R4 yctaHaBnuBaloT Ha BLIXoAe crabunu-
3aropa (koHgeHcatope C4) HanpsaxeHue
poeHo 9 B. locne 3atoro BbikMoO4YaTeNb
SA2 MOXHO 3a8MKHYTb U MPUCTYNUTb K 3KC-
nnyataunn aeTomMara.

OT penaxymum. VicxonHblii TekcT n 3arpy-
304HbINA KOL NPOrpammel MUKDOKOHTpONnEpa
umeroTcs Ha Hawem FTP-cepsepe no agpecy
<ftp://ftp.radio.ru/pub/2009/07 /m.zip>.

Pepnakrop — A. fonrwii, rpagpuka — A. onrvii
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"Crapsifi Hosbeisa roa — 2009"

MUHYBLLEM FOfly CYOEACTBO aHaso-

IMYHBbIX COPEBHOBAHWUIM 3aTSIHYNOCh
NpPakTUYECKK Ha rOf, — UTOMM NOSIBUNNCH
TONBbKO HAKaHyHe CnefyioLLyX COPEBHOBA-
HUiA. TTPUUMHEL bl U OOBEKTUBHLIE, U
cybLeKTMBHBIE, U Nocne "pasbopa none-
TOB" ©ObiNla npoBepeHa HeoOxoaumas
paboTa, 4ToGhbl M3bexartb NOBTOPEHMUS
nonoOHLIX 3apepxek B Synyliem. CopeB-
HOBaHusl Oblnn NepeBefeHbl Ha KOMMbIO-
TEPU3UPOBaHHOE CYIENCTBO.

Camo no cefe Takoe CYLEWCTBO He
HOBOCTb, HO ECTb OJHa TOHKOCTb B COPEB-
HOBaHusIX Ha Npwu3abl XypHana "Pagmo”.
Hawmn copeBHOBaHUsi OPUEHTUPOBAHEI Ha
CaMblit LUMPOKMIA KPYrr YH4aCTHWKOB, B TOM
YCTIE U HAYUMHAIOLLNX, U NPOXMBAIOLLMX
BOAMM OT GOAbLIMX FOPOLAOB C OTHOCWU-
TENbHO Pa3BUTON TENIEKOMMYHUKALIMOH-
HOIM uHpacTpykTypoir. Mpsmebim cnen-
CTBMEM 3TOTO SBNSIETCH TO, HTO B HaLLKX
COPEBHOBAHUSAX MPOLIEHT OYMaXHBIX OT-
4eTOoB Bbilwe, Yem B Opyrmx. Cynerickas
KOnnerns BblHyXaeHa Tpatutb 3HaunTeNb-
HOE BpeMS Ha NepeBof, BYMaxHbIX OT4e-
TOB B SNEKTPOHKHYIO PpopMy — 6e3 3Toro
KOMMBIOTEPHOE CYAENCTBO HEBO3MOXHO.

C a70ro ropa B ouUmanbHbIX COPEB-
HOBaHusX, KoTtopele npoBoaut Coio3
paguonbutenein Poccuun, otyetbl npu-
HUMAIOTCS TOJIbKO B 3N1EKTPOHHOI hOpME.
3TO, KOHEYHO, OTCEKAET OT y4acTUs B HUX
onpefeneHHylo rpynny cnopTcmeHoB. Ho
CNOPT €CTb CNOPT, @ [OPYXECTBEHHLIE
COPEBHOBaHWS, KOTOpPHIE  NPOBOAUT
penakums xypHana "Paguo”, no-npexHe-
My [ONyCKaloT W OTHETH B OYyMaXHOM
dopme, HECMOTpS Ha BCE TPYOHOCTH,
KOTOpbIE CO30AET CYAEINCKON KONNErMmn nx
obpaboTKa.

CnpaBefonvMBOCTU pamu Hago 3ame-
TUTb, YTO NPOrPECC HEYMOJIUM, NO3TOMY
NPOUEHT OYMaXHbIX OTYETOB C KaXAbIM
rOIOM HEM3MEHHO CHXKAETCH — KOMMbIO-
TEPHLIE TEXHOJIOTUN NOCTENEHHO NPOHU-
KaloT B Camble [MyXue Yrofku Hallewn
PoouHbl. U ecnn elle HECKONBKO NeT Ha-
3a 6YMaxKHbIE OTHETHI B HALLIMX COPEBHO-
BaHWSIX COCTaBNsNM MpUMepHO 25 % oT
obLlero uucna OTYETOB, B 3TOM rogy B
"Crapom HoBom rope” sta umdpa CHM3m-
naceb 0o 7,5 %.

Y Tex, KTO yxe AaBHO UCNOJIb3YET SNEKT-
POHHBIE OTYETHI, B 3TOM rOfly Toxe Obln
CcBOeoBpasHble TPYAHOCTU, XOTS BO3HUK-
JIM OHW, Ha HaLLl B3MMIa[, HA NYCTOM MecTe.
Jleno B TOM, 4TO B KOHLIE NPOLWNOro roga

Mpeanpomnym CPP yTBepoun dopmar otye-
TOB, nonyyYuBwni HasBaHue EPMAK, n
BBEN €ro C 9TOr0 rofa g Bcex oduum-
anbHbIX copeBHoOBaHuin CPP — yemnuora-
TOB CTpaHbl, KYOKOB 1 Tak fanee. pes-to
©bina NpocTas 1 AcHas — OONONHUTD Lan-
KY M3BECTHOIO M UCMOMb3YEMOIO yXe BO
MHOMMX COPEBHOBaHUSIX B Mupe ¢opmara
CABRILLO cneuundwuyeckon mnHdpopmaum-
€1, XapaKTepHoit TONbKO L)1 opuunaib-
HbIX COPEBHOBaHUIA B HaLLIEl CTpaHe.
Onepaums, 6e3ycnoBHO, Heodxoou-
Masi, NMOCKONbKY B OdULMaNbHBIX COPEB-
HOBaHWSX 1aHHBbIE 00 YYaCTHUKaX OOMXKHBI
coOTBeTCTBOBaTb TpedoBawusam EBCK.
MpolLe roBops, AaHHbIE C TPAANLMOHHOIO
OTAENLHOro 060BLLAILLErO IMCTa oTYeTa
Hafo 6biNo KOPPEKTHO "3arHatk” B "Lwuan-
KY", He Tporas ¢pakTypbl NpeaocTaBneHns

NaHHbIX OTYETA O MPOBENEHHBLIX B COPEB-
HOBaHUSX CBA3AX, MCNONb3yeMOt B Hop-
mare CABRILLO. Yto n 6bino coenavo, u
HE [OONXHO ObINO BHI3LIBATE OCOOLIX
BOIMNPOCOB — OTHETHI MOXHO Oenatk u3
MHOMMX Y€ NPUMEHSIEMBIX Paauoniodu-
TEeNAMU NPOrpamMM KOHTECT-JIONOB, BPYM-
HYIO NULLb KOPPEKTUPYS (38 HECKONBbKO
MWHYT) HECKOJIBKO CTPOYEK "Luanku”™ otye-
Ta B 0ObINHOM TEKCTOBOM pPEAaKTope.

Hapo nonarark, 4TO "NEpEXoOHbIi ne-
pyoA” y HaLWMX KOHTECTMEHOB YXE€ B OC-
HOBHOM 3aKOH4YMJICSH, U B JaJlbHERLLEM
3NEKTPOHHLIE OTYETH OyAyT nocTynath (B
TOM 4YUCJIE N 38 HAlM COPEBHOBaHUA) B
¢dopmare EPMAK.

Cyneickaa Konnernsi copeBHOBaHUM
"Crapbih HoBuii rog, — 2009™ nonyymna
601 oTyeT (He cunTan HadbnOaTENbCKUX).

Bnagumup KynpusHos (UAO-103-16) 2aHumaetcs HabmogeHsusmu 3a mobu-
TesIb,CKUuMY paanocTaHuyusmu ¢ 1969 r. PaHblie yBiieKasicsl "oXoTol 3a auiio-
MaMu' — B ero KoJiiekymm ux yxke 603. B rnocniegume rofibl rnepeiles Ha aKTuB-
HyI0 paboTy B COpeBHOBaHUSIX. 3a rocsiegHue ABa roga HeM3MeHHO 3aHuMall
BbICOKME MEeCTa B pas/IniHbIX BCepOCCURCKUX u MeXgyHapoaHbix SSB u R
COpPeBHOBaHUSIX, B TOM YHCJIe U TeX, YTo MPpoBoaAuT XypHan "Panuo”. OH cTan
nyyinm B nogrpymmie SWL B "Crapom Hosom rogy — 2009,
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Ouble panuomobutrenu ropoga CepirtyxoBa MocKoBcKo# 06/1acT OCBanBaioT,
OCHOBbI JHOOUTE/IbCKOM PaaMoCBsI3N Ha KOJIJIeKTUBHOM paavoctanuuvi RZ3DZI B
| JJoMe [eTCKOro U IOHOLIeCKOro TeXHUYeCKOro TBopYecTBa nof pPyKOBOACTBOM
Brnagummpa MoHactbipHoro (RD3DS). B aToM roay oHU yike COBepLUeHCTBOBaM
CBOe MacCTepCTBO BO BCeX MOJIOAEXHbIX Y B3POCJIbIX COPEeBHOBaHUSAX, KOTOpble
penaaKkuuvs XypHana “"Paguo” npoeoausa B Hayane roga.

Ha ¢oro: Buranusi AkumoB v Anlexcarapa BannnuHa padoraior B ONY.

B rpynne yyacTHMKOB—BeTEpaHOB pa-
OMOMOOUTENBCKOrO IBUXEHUS, Yell CTax
paboThl B 3¢pumpe He menee 50 neT, nobe-
Onn cTapblil Apyr pefakuum XypHana
"Pagno” Oner ApxunoB (RW3TJ) na Hux-
Hero Hoeropopa. Y "Monofpix ctapuu-
KOB" (CymMma BO3pacTta u ctaxa nepeBa-
nuna 4yepes otmetky 100 ner) nydwum
Obin Bnagpumup Koanes (UA3KW), koTo-
PHIA MPEKPACHO U3BECTEH BCEM KOPOT-
KOBONHOBUKAM CTpaHbl Mo CBOEW paboTte
¢ ocTtpoBa CaxanuH kak UAOFZ. Cpeoun
OCTaNbHBIX YH4AaCTHUKOB KOHTECTa, pabo-
TaBwwux Tenerpadpom, Ha NepBom Mecte
Anekcanpp lonyapo (RA3Z7) na ropona
Llle6beknHo Benropopackoin obnactu.
MpenctaButens sToit oGnactv Butanwuii
MenpepeB (RN3ZC, r. [yOokuH) Obin nyy-

wuMm B rpynne SSB. Bagum OBCAHHMKOB
(UA9CLB) n3 Exatepunbypra noSegmn B
rpynne MIXED. Cpeom KomaHL Konnek-
TUBHBIX PEOMOCTEHUMIA B STOM rofly Ha
NnepBOe MECTO BEPHYNCSH KONNEKTUB
RW4LYL — RT4M (r. AMuTpoerpan,
YnbaHoBcKkasi 06nacTb), KOTOPLIA Heoa -
HOKpaTHO Nodexnan B 3TUX COPEBHOBA-
HusX. B aTOl KomaHpe pabotanu one-
patopbl Bnagumup PsGoB (RA4LW),
Anekcenn depoto (RU4LM), Anek-
cangp KniwokmH (RU4HP), KoHcTanTuH
Marpa (UA4LDP).

Mo Tpapvumm NpMBOOUM CTPOYKKM M3
OTYETOB YHaCTHUKOB.

Criacubo 3a fb test — BOT Obl MHE Tak Xe
oTBevasiy B Kyokax u Yemrmonatax! A 1o

CBO€li COTHel BarT BeYHO HU [0 KOro He
"noopetuncs”. Happy New Year! — RU3XY.

3aecs Halll HadvHalowmi KOHTeCcTMeH
rionpocu Habpark ero OTyYeT, YTo v cge-
nai. — UASOA.

Hanpaensito Bam oT4eT 3a cCoOpeBHOBa-
Hue RADIO-ONY (2009 ron). Cnacubo 3a
opraHusaumio 3amevaresibHoro recra. Ot
BCel ayiuy fo34pasisio Bac co "Crapbim
Hosbinv rofjom™! — RA3DIC.

Jaxe He oxupgan 1akoi HacbilijeHHO-
CTu yyYacTHUKaMy, [AuUHaMUYHOCTY U
nonysasapHOCTY. Y4acTByl0 BO MHOMX
recrax, Ho ONY— ofluH 13 cambiX NHTe-
pecHbix. Yetbipe yaca nponerenu, Kak
ofiHa muHyTa. — USSMX.

C 6onbLumm YA0BOIECTBUEM flopabo-
tan B "Crapom HoBom rofly”. [lpusitHoO
OblI0 BCTPETUTCSI CO CTapbiMil JOODLIMY
apysbsamy. Ocoboe yf0BoLCTBIYE f10CTa-
Bwna cesizb ¢ RUSAX! Cnacubo "PAAVIO™
3a npekpacHyto opranusauumio. — RW3TJ.

Hanpasnsito Bam otyert. [lpotuy cTporo
He cyanTb — MepBbifl pa3 nNpyuHuMarn yya-
CTue B copeBHoBaHusiX. Lllanky B popma-
re EPMAK nepefienan, a cam aiin He flo-
nysusiock (URSEQF log He nossonsiet). —
RZ3DUC.

[onyqsun ucTUHHOE  YAOBOJILCTBUE.
Cnacubo. — RL3AB.

KOHTPO/IbHBI HoMep: 74 (Bo3pacTt) +
45 (crax) = 119. Xanb, 4TO BbILLIEN U3
cTposi TpaHevBep... — YL2IS.

C EPMAKowm He pasobpasicsi, U3BUHU-
re. — RK3ABI.

Cnacu6o 3a xopoiwumii Tect! OueHb
MpUSTHO ObUIO YCrbllLAaTh HaLLVX Paano-
nobutenedi co ctaxem! — EW1-051.

EykBanbHO HakanyHe "Hakpbiics”
BbiIx0a B Moem ICOM-746PRO, noatomy
IpuLLIOCkL paboTarb Ha BPEMEHHO CKOJIO-
YeHHoM cypporarte: YKB tpaHcusep 10 Bt
fnoc TpaHesepTep. — RA3XI.

B wtoroBeix Tatnuuax npuBeieHbl
MECTO B rpynne, NO3bIBHOW Y4aCTHUKA,
YUCAO CBA3EIA 1 YNCNO OYKOB,

PeaynbTtaTtbl yyacTHUKOB ONY CONTEST 2009

SINGLE-OP CW 19 RACAP 265
20 RX0QA 256

1 RA3ZZ 377 31594 21 UA3LD 253
2 UAMCCG 360 30119 22 UASAOL 251
3 uubww 342 28780 23 RVoCP 252
4 RT3T 349 28780 24 RADAA 251
5 RVOJE 322 27345 25 UAQFGJ 249
6 RAQJP 327 27312 26 UT7TMA 245
7 RABEG 325 27218 27 RZ90J 244
8 UA9JLL 320 27065 28 RV3ZN 247
9 RXSAM 301 25399 29 RWICW 251
10 UA9TF 294 25262 30 DLBKVA 241
11 UA9JRZ 297 25165 31 RX3OM 240
12 RBN3GM 302 25081 32 uu2J) 240
13 RXSAF 291 24555 33 RUWZ 239
14 UA3LPF 290 24245 34 UuBJ) 231
15 RVGJR 271 23034 35 UAOMC 232
16 RWAPY 265 22474 36 RN3QP 231
17 RZOAW 269 22446 37 RUOAE 224

18 RMYRZ 22102 | 38 Uv4JC 281

21869 39 UN7GCE 218 18612 59 UTONT 185 15668 79 UAOXC 160 13436
21331 40 UT4EK 220 18149 60 RAOUT 185 15574 80 RW3XZ 158 13282
21318 41 UR3LM 220 18017 | 61 RA3QN 183 15423 81 UAQOSDX 156 13199
20975 42 RVOAL 213 17849 62 RWOAJ 176 14778 82 RAOAM 155 12929
20904 43 RAIQD 217 17801 63 RAITV 184 14656 83 UA4FCO 156 12916
20815 44 RA3ZC 210 17660 64 RAIQN 179 14459 84 RA9JM 150 12830
20552 45 RA4ST 206 17366 65 UABEED 179 14456 85 UA9XF 152 12726
20543 46 RWOCN 205 17155 66 UADBBA 178 14445 86 URSFEL 153 12712
20475 47 UA3LDU 198 16960 67 RAOXF 177 14348 87 UABAK 150 12675
20315 48 RU4CS 196 16792 68 RWICX 182 14334 88 RA4HO 153 12609
20291 49 UA9BX 203 16789 69 46QC 176 14325 89 US4IXT 149 12495
20154 50 UTBAL 196 16599 | 70 UA3QCB 171 14160 90 RV3QO 148 12327
19992 51 RA3XA 197 16430 71 UAOQBR 169 14115 91 RU3XB 150 12297
19932 52 UAAWCM 194 16136 72 UA4FDD 173 14017 92 RA3DH 149 12095
19869 53 RW4FE 197 16122 73 UAICEC 173 14009 93 UstIvV 147 12049
19799 54 RL3FO 193 16103 74 UA3RN 171 13898 94 RWBAHO 147 12011
19344 55 UA3RAG 196 16080 75 UT8L 166 13823 95 UA3BXAG 145 11900
19258 56 UAICUR 191 16073 76 UABHFI 169 13750 96 RAQUF 143 11886
18847 57 YL3DX 199 16058 77 RN4HA 171 13534 97 USBUA 143 11847
18814 58 RKGCM 193 15958 | 78 UABNZ 164 13463 | 98 UN7FW 142 11812




99 BRKBAX 141 11791 20 RX9JD 235 18265 | 124 RA3XCO 59 4548 75 UAOLKD 86 6930 60 OM3BA 106 8442
100 EVBZ 144 11725 21 RU9SL 229 17975 | 125 UT8NF 63 4539 76 UASMD 84 6809 61 UAQCOO 109 8373
101 RW3XB 145 11723 22 RWIDW 229 17554 126 RA3DGH 57 4516 77 UYSMwW 77 6500 62 UA3XO 104 8140
102 UA4ANU 149 11709 23 RW3DG 215 16998 | 127 UAOSCD 56 4402 78 RX3XP 80 6005 63 U3DI 104 8032
103 UA9OLO 140 11591 24 RV4HC 216 16830 128 RWOJF 57 4384 79 UN7BDU 67 5372 64 UR4MS 103 7909
104 RA3ST 145 11546 25 RWIQV 215 16568 | 129 UA3XBF 55 4321 80 UU1JE 69 5340 65 RA3ID 98 7862
105 RZ1OK 137 11403 26 RKBCK 211 16420 130 RN3QNL 56 4248 81 RweCw 61 5180 66 UA4AP 96 7791
106 RX6ABL 138 11395 27 RW4HBG 212 16415 131 UAODAM 52 4112 82 UAJAGO 65 5097 67 UA3ACL 93 7152
107 RN4AO 137 11262 28 BX9JP 209 16402 132  RABAR 51 4043 | 83 UN7QCC 68 5086 68 RWOTN 92 6949
108 RV3IC 132 11164 29 BRA9RR 207 16101 | 133 RA9ODR 52 3924 84 USCQG 67 5009 69 UAQOE 86 6818
109 RASDR 129 10875 30 RK3ZF 203 15878 1 134 RAQODW 54 3885 85 UA3BUBT 56 4330 70 UA3YE 86 6723
110 RA2FN 128 10508 31 RA4HFE 204 15691 135 RK4PB 54 3884 86 RAOJT 53 4153 71 UAQJBA 83 6578
111 UAQOD 126 10467 32 RZ9UGN 203 15439 1 136 UASSIV 45 3407 87 UA9QCP/3 49 3851 72 UAOBW 73 5953
112 UA3SMNB 128 10107 33 RWA4PC 192 14986 137 RA3XDR 42 3259 88 UAOOV 38 2869 73 DLILM 73 5941
113 UTBEU 130 10100 34 RWORO 180 14101 | 138 RK3ABI 39 3044 89 RA3IS 38 2786 74 UA9XO 80 5895
114 RA3TA 125 10070 35 RK3QZ 178 13984 139 EUBNN 27 2136 90 RWOBG 31 2451 75 ER2RM 75 5610
115 UA3TAO 123 10048 36 RASFEL 179 13969 | 140 RVICB 21 1729 91 UA2FBQ 26 2115 76 UT7MR 55 4653
116 RVOMZ 120 9843 37 RAIOHX 177 13952 | 141 RA3XFM 23 1647 92 RZALA 24 1921 77 BRX3MM 53 4405
117 RX3VF 118 9734 38 RUOSU 182 13815 | 142 UA9JRR 23 1595 93 RNOJX 23 1666 78 UOAL 54 4404
118 UAIORL 119 9690 39 UASOMT 184 13494 143 RNOCF 18 1518 79 UA3ZM 60 4210 @
119 UN7CN 114 9643 40 RL3DR 185 13455 144  RVOCX 19 1439 SINGLE-OP 50 80 UAOWI 53 4190
120 RU3XF 118 9640 41 RWORA 174 13435 145 RNOSA 15 1343 1 RW3TJ 309 25454 81 UASCJE 54 4064
121 RL3BZ 113 9586 42 RVBFA 168 13194 146 RASCEP 18 1230 | 2 BWBAH 234 19951 82 RVBMY 45 3305
122 USsMX 117 9388 43 UA30Q 168 12947 | 147 RKOUAK 15 1170 3 RX3AP 219 17526 83 RZ4HX 35 3083
123 RA4ANCC 117 9313 44 RX9CET 165 12817 | 148 RA3XDH 16 1101 4 UA3QG 212 17193 84 UN7PKX 40 3059
124 RA9SN 111 9211 45 RAGHO 167 12640 | 149 RW3XS 12 937 5 RASAT 184 1417% 85 RAQAC 39 2906
125 UA9FEX 115 9183 46 RA3WP 163 12351 150 RZ9wU 9 740 6 UA3AO 163 13547 86 UASDD 34 2656
126 RASFFY 107 8794 47 UAANDX 162 12248 ‘ 7 BX9FR 152 11270 87 UA3DCX 27 2160
127  RU9CI 108 8649 48 RNSHM 156 11948 SINGLE-OP MIXED 8 RUSWB 130 10541 88 YL 24 1786
128 RX9DJ 105 8540 49 UASOQJ 154 11695 9 UA3WW 131 10384 89 ZS9z 21 1663
129 UASWOB 102 8368 50 RA4POX 156 11680 1 UASCLE 585 46413 10 UAICE 118 10354 90 RAQUK 16 1114 ‘
130 RD3AD 105 8323 51 RA3DIC 152 11631 2 UASAM 484 39905 11 UAANC 122 9881 91 YL2IS 9 790 -
131 RZ3AAO 98 8234 52 RK3DOO 152 11524 3 UASCDV 471 37472 12 UA3DKT 121 9814 92 UAQLS 8 597 )
132 RUBFA 100 8195 53 URBZVJ 153 11477 4 RZ900 465 36865 ‘ 13 UA9ACJ 105 8030 93 RWOWO 7 581
133 RvEBU 101 8184 54 UAGHK 150 11292 5 RG3K 448 36498 14 RU3MW 98 7656
134 UAOCNX 96 8122 55 UA3QLQ 148 11240 6 RDAWA 436 35614 15 UA3XAN 98 7605 MULTI-OP
135 RNOJN 96 7922 56 RWIOUDS 146 11230 7 RK3DK 379 31029 16 URSIF 79 6438 =
136 RDS3AL 92 7591 57 RW3QW 146 11170 | 8 RK3QS 363 28905 17 UASDM 65 5154 1 RT4M 691 55259 o
137 RA9FEU 90 7326 58 RK3FD 145 11126 9 UA4YA 352 28590 18 UA4AR 66 4877 2 RKOCWW 666 54983 _
138 RN4SM 88 7056 59 UR4IOR 142 11116 10 UASKGG 349 27625 19 RV3MR 54 4153 3 RZOSWA 626 51399 b
139 RA3DEQ 84 6882 60 UA3AAP 142 10974 | 11 RWA4HP 333 27385 20 UA4AD 42 3316 4 RT4D 622 50447 I
140 US3IZ 81 6862 61 UAOSE 142 10968 12 RUOAW 338 26762 21 RU3AX 25 2065 5 RTOW 587 47246
141 RL3AB 81 6834 62 UR3LI 139 10586 13 RVOLM 320 25964 22 475KZ 15 1277 6 RK3FWA 581 46367
142 UY7LM 85 6726 63 RK4ACYW 138 10555 14 RV3FF 312 24553 | 7 UAQUZZ 535 43189 o
143 UXQHO 81 6595 64 RK4FAD 135 10322 15 RW3TA 299 24304 SINGLE-OP 100 8 RK3MWD 506 40598
144 UAACBJ 81 6595 65 RUBYK 135 10239 16 UN7PL 295 24051 1 UA3KW 382 31040 9 RKOSWF 376 30536 n
145 RVBLX 79 6366 66 RWGHPD 133 10148 17 RA9DZ 290 23832 2 EWBDX 324 26446 10 RK3sws 378 30118 W
146 LY2LF 77 5906 67 RASQBR 131 10042 18 RXOAW 288 22989 3 ER3HW 328 26057 11 RK4LWA 367 29465
147 RZ9OP 73 5819 68 RX6BH 132 9951 19 RW3AI 242 18871 4 RX3AJ 319 25768 12 RZOUWZ 376 29319 n
148  UA9AX 72 5815 69 RWITP 130 9701 20 UAQYAY 229 18488 5 UYSHF 311 25271 13 RF3C 345 28196 W
149  RU3BWR 69 5509 70 RA3X 122 9598 21 RX3RZ 230 18424 | 6 RU4WD 290 24070 14 RK3DXZ 366 28089 <
150 UX8IW 67 5476 71 UAOCRX 123 9580 22 RA3YC 220 18412 7 DL2OM 283 23802 15 RKOCZO 337 28074
151  RWIDX 61 5188 72 RA3VFF 126 9404 23 UASTW 217 17962 8 RNBFA 298 23542 16 RZ3TZL 344 27728
152 RWOLO 60 5133 73 RASCIN 123 9395 24 RAIMX 228 17830 | 9 RZ3DX 285 23453 17 RW3WWW 347 26788
153 DK7ZH 62 5099 74 UASUNG 121 9339 25 UASFM 223 17606 10 RV3FI 286 23388 18 RZ3TZZ 337 26420
154 UA3SLEO 56 4682 75 RUBYZ 127 9325 26 RU3UW 219 17534 11 RX3AT 276 22708 19 RK3MW 325 25083
155 UADSW 57 4640 76 RVOCQ 123 9269 27 URBIS 220 17274 12 RABGW 270 21066 20 RK3ZWF 283 22617
156 RZBAK 54 4403 77 RZ3DUC 115 9068 28 USBEX 209 17142 13 RASAU 253 19696 21 RKOXWO 252 20395
157 RA3XCW 57 4253 78 RV3AZ 114 8661 | 29 RKINA 207 17063 14 UAQUCK 238 19543 22 UPIL 235 18178
158 UAIACB 54 4133 79 RXoWU 111 8326 30 RU3XY 216 16839 15 EUBAA 242 19514 23 RKOCYA 223 18103
159 RZ30V 50 3939 80 RAQUAD 110 8292 | 31 RWAHM 199 16711 16 RWANN 231 18730 24 PRK3DXS 219 17150
160 RL3KO 51 3935 81 RAXQ 110 8139 | 32 RA3AN 199 16548 17 UA4ALI 221 18329 25 BRKOAXX 216 15477
161 UA9XBJ 48 3862 82 RA4ADF 108 8079 | 33 RW3WX 205 16444 18 UA9BY 229 18021 26 RK4HYT 185 14715
162 UAQORD 47 3847 83 BX9AON 105 8075 | 34 UAOSR 200 16277 19 OK2QX 205 16683 27 RK9SXD 182 13728
163 RA3NC 45 3704 84 RK9FBO 108 8049 35 RVIOUF 199 15856 20 UR7QM 199 16450 28 RK3DZF 173 13623
164 UX7QD 46 3612 85 UA3DVB 102 7759 36 UABGM 179 14451 21 UA2FL 188 15912 29 RAUWD 179 13573
165 RU4HL 45 3563 86 RK3TS 103 7755 37 RVOUB 182 14325 22 UAQOGF 199 15668 30 RK3DXW 175 13386
166 RAQAFZ 42 3489 87 UASXLE 101 7739 | 38 UA3vVQL 173 13333 23 RV3DMZ 198 15647 31 RKAWWF 159 12803
167 UAQURF 37 2970 88 UASOZ 97 7612 | 39 RAJAAA 159 12676 24 RA3AM 179 14368 32 RZ4HZW 152 12727
168 RD3AEF 36 2896 89 RZ3AIA 96 7537 | 40 UABAAJ 147 11940 25 UN7QF 179 14359 33 EWBWA 160 12400
169 RLOFYL 33 2850 90 UA4CDT 93 7454 | 41 RX6LD 150 11763 26 UY7TMM 185 14295 34 RK9SWM 159 12360
170 UAIOEX 31 2478 91 UASURA 95 7425 42 RZOAM 141 11655 27 URSMA 173 14094 35 UR4MWU 151 12034
171 BL3DJ 29 2352 92 RADAUQ 95 7399 43 RWoUW 153 11654 | 28 UABLCJ 169 13793 36 RK3FWE 149 11517
172 DL2DXA 26 2017 93 RU3XJ 93 7340 44 RAOAY 150 11571 29 UTSCY 159 13688 37 RKOQWM 138 10841
173  RU300 25 1970 94 RAOYAI 94 7339 45 RWOUM 140 11076 30 RL3BK/3 170 13468 38 RZ4PXF 133 10738
174 UTBEC 23 1671 95 RNOSS 94 7317 46 RXBAY 143 11044 31 UAICAX 166 13348 39 RKIMWL 143 10598
175 DK5CS 19 1540 96 RASCNF 88 7021 47 UA4HIP 139 10862 32 UAICU 169 13154 40 URIL 122 9802
176 RA4AFZ 17 1344 97 RASWCK 90 7004 48 UA3VLO 139 10817 33 RUSCZ 162 13053 41 RZOWZA 124 9356
177 USSEEK 14 1198 98 UTOLK 86 6948 49 Rwaww 138 10798 34 UA3AKI 155 12831 42 RKOJXO 124 9053
178 UAICEG 13 1187 99 RADWHE 93 6741 | 50 RKODV 133 10781 35 RW4AD 155 12796 43  UASUWM 112 8352
179 RWOUHG 10 824 100 BNINEB 85 6512 51 RVOSR 131 10503 36 RWOAA 156 12337 44 RKELWW 104 8162
180 RK4FB 8 682 101  RX3XF 82 6454 52 UU9JQ 129 10099 37 RW3AO 146 12112 45 RZ3DZI 1083 7854
102 RA3XCZ 88 6439 | 53 UA4CNZ 125 9998 38 UAQQ 155 12000 46 RF4N 91 7037
SINGLE-OP SSB 103 UA3YDH 81 6364 | 54 UTS5EO 126 9876 39 RXSAV 147 11993 47 RK3MWX 92 7032
104 BRA1QDP 85 6200 55 RW3PF 126 9815 40 RVBAJ 142 11788 48 RZ3DXG 93 6987
1 RN3ZC 398 31792 105 RX9WN 81 6178 | 56 BRK3DU 122 9615 41 RV3FD 141 11667 49 EWBZO 88 6937
2 UAQJDP 397 31092 106 UA3RE 75 6112 57 RBN4CA 123 9508 42 UA9XS 144 11495 50 RZ6LWY 86 6288
3 RK3FQ 372 29210 107 RZOHA 81 6078 58 RL3DZ 118 9391 43 RA3BQ 137 11297 51 RZ90OWN 73 5523
4 UABUDV 355 27731 108 UASYTN 84 6071 59 UT2LU 119 9294 44 UN7EX 143 11229 52 RZOMXI 72 5168
5 RA4HTX 352 27722 109 UAQJBT 78 5925 60 RVOYK 114 9153 45 RUSCC 140 11122
6 UA4HOX 347 26978 110 RA3DVL 77 5772 | 61 UAQOA 114 9021 46 UASQA 141 10957 SWL
7 BRUSAC 329 25807 111 RW3DVA 74 5761 62 RA3VE 108 8821 47 UASCL 135 10790 1 UAO-103-16180 14314
8 RA4LBS 303 24009 112 UAOSOX 74 5654 | 63 UASCGL 110 8417 | 48 RA1QO 133 10514 2 US-Q-73 170 13085 ]
9 UT8LF 308 23755 113  RZEMP 78 5651 64 URA4EI 104 8287 49 UABWT 129 103857 3 Ew1-051 107 8416 E
10 RN3GA 292 23146 114 RK3TD 72 5603 65 RUQUA 103 8254 50 UN7CH 124 10089 4 RA4ACON 73 5597
11 UABYIU 289 22168 115 RZewwv 77 5406 66 UASCFH 98 7918 51 UA3QAM 118 9911 5 R3M-74 64 4672 (SD
12 RWICW 250 19773 116 RAQUJ 68 5300 67 UROQX 97 7805 52 UA3AIU 130 9795 6 R3M-52 41 3157
13 RL3WL 247 19678 117 RZ3ABC 66 5292 68 RUOBC 92 7681 53 URSIHQ 115 9170 7 R3M-73 26 1875 z
14 RZoUl 252 19493 118 BN3ZIN 68 5275 69 RVOCD 92 7547 54 UAOUV 112 9082 ~
15 RA4PIT 247 19118 119 BRKSALD 71 5079 | 70 RAALZ 93 7496 55 EUIDZ 113 9034 CHECKLOG -N
16 RV4HV 239 18765 120 BN3FY 60 4759 71 RUSSE 95 7374 5 SPODUX 110 8994 RZ3AZ, UA4WLI, RN3DG, =)
17 RVBFG 240 18743 121 RAQOSF 61 4743 | 72 UASQF 96 7344 57 BX9FG 118 8762 UAQCMQ, UASCDC, LYOA, [=]
18 RX9ST 240 18735 122 RVBACC 67 4661 73 RWOLD 89 7233 58 USEX 107 8587 RAOQD, RA3VR, RNI1BX, ©
19 RW4PK 235 18469 123 RA3TYL 60 4589 | 74 RN3GE 93 7217 | 59 RX3DN 108 8524 RA9ANE , RA9AC, R3A-847 [
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PacuyeT kabenbHOro genutens

MOLWHOCTMU

Hropes TOHYAPEHKO (DL2KQ —

3TON CTaTbe peLlaeTcs 3aaaya CUH-

dasHoro penenHmns BY mMowHoCTU
MEXAY HECKONMbKUMU OANHAKOBBIMU Ha-
rpyskamun. B aHTEHHOI TexHwuke Takas
3apa4a BO3HMKaeT, Hanpwumep, npu co-
30aHUU CUCTEMbI MUTaHnA CMH¢a3HbIX
peLweTokK, COCTOALMX U3 HECKONBbKUX 0N~
HAKOBbIX @HTEHH.

EU1TT), r. BoHH, lepmanus

3HaueHme KCB. [Ins noscHeHnsa nocneaHe-
ro NONOXEHNA PACCMOTPUM MPUMED.

B ka6ene ¢ BONHOBLIM COMPOTUBNIEHUEM
50 Om, HarpyXeHHOM Ha pe3nctop 25 Om,
KCB=50/25=2. R Ha pnvHe A/4 nnaeHo
nosbitaercs Ao 100 Om. Ha puc. 1 noka-
338HO, KaK MEHSIETCA BXOMHOIN UMMenaHc
Takoro kabena Ha Takoit Harpyske B 3aBU-

125
W=50 Om —2l
100 R,=25 Om —R
(KCB=2) — X
A
5 75 7 9 7
g N 7/
T 50
5 %) / N /
= ]
£ 2 L e I\ S | N
g -~ -
S o
-25 \ ,/
-50
0 A4 A2 OnuHa nuxnm, A
Puc. 1

CyuiecTsyeT HemMano cuHdasHbix ae-
nuTenen MoWHOCTU: Ha eppuToBbIX
TpaHcdopmatopax, Ha HanpaBneHHbIX
oTBeTBUTENNX, HA A/4 TpaHcgopmaTopax
Ha JMHHBLIX NuHWsaX. OOQHako BCEM uM
npucywie ogHo obulee HeynobCcTBO: OHW
TpeboearenbHbl K MMNegaHcam Bxoaa w
BbIXOLOB, KOTOPblE A0MKHbI ObiTb YNCTO
aKTWUBHbI U TakuMK, Kakumu yaobHo naH-
HOMY genuTenio (Hanpumep, U3 yCnoeusi
TpaHchopmauumn A/4 0TPE3KOB NMUHWIAY, a
He pa3paboTtunky. B aToit cratbe onucax
nenutenb, KOTopbii MOXeT obecneynts
TOYHOE cornacoBaHve U geneHue Ha no-
6ble MMneaaHchb!, KOTOpLIE MOTYT BCTpe-
TUTLCA Ha NpakTnke.

[MycTe Mbl mMeem BY UCTOYHUK C Bbl-
XO4HbIM conpoTueneruem R1. U Ham Tpe-
byetca cuHdasHo pasfenntb ero MoL-
HOCTb Ha N OAMHAKOBbLIX HArpy3oK C
conpoTtusnexnem R2 kaxpas. MNpuyem atn
Harpy3ky pacnonioXeHbl HA HEKOTOPOM
yoaneHun gpyr ot gpyra (3taxuv cuHdas-
HOM aHTeHHbI, HanpuMmep), U coemnHu-
TenbHble nUHUKM ByayT HyXHbl B nOGOM
cnyyae.

Pa3ymHO wncnonb3oBatb 3TW NUHWK K
Ana TpaHchopMaLmMm ConpoTUBNEHUIA B
HYXHYIO CTOPOHY. BCMOMHMM, 4TO B pacco-
rnacoBaHHOW AJIMHHOW NUHWUM aKTUBHas
yacTb R mMmnepaHca Ha pnvHe A/2 MeHs-
€T1Cca OT MUHUMYMa 40 Makcumyma. Mukmn-
mansHoe R,,, = W/KCB, a makcumanbHoe
Riax= WXKCB, rae W — BonHoBoe conpo-
TUBnNEeHne nuHnM. Takum oBpa3oM, akTue-
Hasi 4acTb COMPOTUBNEHWUA MEHNAETCS
BOOMb MAHUMA B R,y/Rimin = KCB? pas. Mpu-
4YeM HEBaxXHO, Kakou uMnenaHc Harpys-
KN — YUCTO AKTUBHbIN WA KOMNIEKCHBIA —
Bbi3Ban Takoe 3HaveHne KCB. BaxHo nuib

CUMOCTU OT €ro A/IMHbl (KPaCHbIM — akTuB-
Has 4acTb, CMHUM — peakTuBHas, 3ene-
HbIM — MOZAY/ib BXOAHOrO CONPOTUBNEHUS ).
XOpoLUo BUAHO, YTO MOXHO HaUTK TOYKM C
nobbiMm R oT 25 go 100 OM. AHanornyHbIiA
BUA, UMEIOT 3TU 3aBUCUMOCTH Npn MOBom
Xapaktepe Harpysku, obecneumsaiolei
KCB=2 (Hanpumep, 36+j36 Om). Onun
nmiwe 6yayT CABUHYTHI BNEBO WN
BMPaBo Mo ropu3oHTanu.

WNtak, B TOuKe coepgnHeHns Hago
obbeanHnte n kabenen Tak, 4ToObl
npn nx napannenbHoM coeanHeHUn
nonysnnoce Gbl YUCTO aKTUBHOE CO-
npotuBneHne R1. CnepoBatenbHo,
BXOOHOE CONPOTUBNEHUE KaxXaoW n3
obbeanHaeMblx nnHuit 0693aHo GbiTb
nR1 (Torga nNpu wx napannenbHoM
coeguHeHnn Mbl nonydum R1). lMo-
3TOMYy B NMHUW MexXAay OAHOW U3
Harpy3ok R2 n Toukoit coegnHeHus
Bcex kabeneir KCB ponxeH ObiTb
TakuM, 4To6bl 06eCNeYnTs aKTUBHYIO
4acTb BXOAHOIO uMmnegaHca nR1.

Kak Mbl BUOEnu Bobille, B MMHUW aKTUB-
Hasa 4acTb CONPOTUEBNEHUA MOXET MEHSATb-
€51 0T Riae 10 Rinuns MPMHEM Rinay /Rinin = KCB2,
MpuMeHnTEeNnbHO K paccMaTpruBacMoMy
cny4aro 310 03HavaeT, 4To ans obecneye-
Hua Tpebyemoir TpaHchopMaumm Conpo-
TnBneHunin KCB ponxet BbiTk HE HUXE, YeMm

Jn R1/R2, (1)

ecnm (NR1)>R2 nnn

JR2/(n-R1), (2)
ecnn (NR1)<R2.

Brnpouem, nocneghuit BapuaHt 370,
cKopee, TEOPETUHECKWUIA, OIS HEro Conpo-
TnBneHne R2 kaxaon 13 Harpy3ok gomKHO

K ucrouHuky curHana

B HECKOMbKO pa3 MpeBbIlLaTh CONPOTUB-
nexve obero uctoyHmnka R1.

Kak Mbl 3HaemM M3 TeopuM AJIMHHBIX
NNHWIA, a Takxke Bnaum m3 puc. 1, kpome
HY>XXHOI BENMYMHbI akTueHoM yactm nR1,
BXOQHOW MMMNepaHc nuuun Gynet conep-
XaTb peakTUBHOCTL jX. [ina ee komMneHca-
L MeXy BbIXOAOM NNHWUN 1 OBLLEN TOY-
KOW COEAVHEHUNA HaO0 BIJIIOYUTL COCpe-
[OTO4YEHHBIN PEaKTUBHBIN 3N1EMEHT C KOM-
NNEKCHLIM CONPOTUBNEHUEM, PaBHBIM MO
MoAynio jX, HO NPOTNBOMONOXHOIO 3HakKa.

B pesynbtate B TOYKE COEAVHEHUS
nony4aeTcs YACTO aKkTUBHOE COMPOTUBE-
Hne R1, yero Mbl, COGCTBEHHO rOBOPS, U
nobneanuce.

MeTtoawnky pacyeTa npolle BCcero pac-
CMOTPETL Ha NpUMepax.

Tporirvik 50 Om Ha nBa Beixona o 50 Om.

1. MNycTtb Ham TpebyeTca caenatb cTek u3
ABYX aHTeHH Yoa-Arn ananasona 14 MIu.
Kaxnas n3 aHTeHH nMeeT BXOAHOE Conpo-
TneneHne R2 = 50 OM. Hapo obecneuntb
nx cuHgasHyl paboTty npn nUTaHUM Mo
obwemy kabenio Takxe R1 = 50 Om. Uc-
XoAHble AaHHble oA pacyerta: R2 =50 Om,
n=2,R1=500m.

2. Tak kak nR1>R2, T0 HaO UCNONL30-
BaTb ¢opmyny (1). Mo Helt nonysaem
KCB>1,414.

3. CnepoBartenbHO, BONHOBOE COMpPO-
TuUBNEeHue wucnonbldyemoro kabena ot
TOYKW COEAUHEeHns  [ONIXHO ObiTb
W>KCBxR2=70,7 OM. Buibupaem 6nn-
Xanwwnit (B cTopoHy yBenuuennss KCB)
cTaHaapTHbIA kabens 75 OM.

4. Ucnonbays nporpammy APAK-EL [1]
nnn MMANA-GAL [2], HaxoguMm, HTO npu
Harpy3ke 50 Om akTnBHaa 4aCTb BXOAHOIO
nMmnegaxca nuHmm ¢ W=75 OM nonyyaetcs
100 OM npu 3nekTpru4eckoi onnHe MMHUK
0,1988A. OgHako Npu 3TOM jX=+j25 Om.

5. ing KOMNeHcaunn 3ToN peakTMBHO-
CTW BKJIKONMM NOCNEAOBaTENbHO C KaX.a0M
nuMHnel koHgeHcaTtop ¢ jX=-j25 Om, 4T10
Ha vacTtoTte 14,2 MIy coctasut 448,3 nd.

W1 750m

O—

{=28m

C1 448 R150

W2 750m

T S\i T

C2448 (=28m

R250

Puc. 2

MNonyymeiasca cxema TpoHuka 50 Om
Ha gea Bbixoga no 50 OM nokazaHa Ha
puc. 2.

Mpy ykasaHHbIX HA CXEME 3NIeMEeHTax
(koakcuanbHbil kabens ¢ koaddULUMEH-
TOM ykopoueHusa 0,66, Ha pucyHke ykaza-
Ha ¢uM3nyeckas AnmHa) WMpUHa nonockl
TpoitHMka no yposHiO KCB<1,1 coctas-
nsiet 3 My (ot 12,7 po 15,7 MIu). lMpwn
5 % pa3bpoce BCex HOMUHANOB (BK/IO4aNA
BOJIHOBbIE CONPOTMBNEHNN kabenen n nx
LUIMHY, XOTS TPYAHO NPEAMnoNoXuTb, YTO
MOXHO owmbutbca Ha 14 cM, OTMeEpsa
kabens 2,8 m) KCB ot 14 go 14,35 Ml He
npesbicuT 1,1 mpu camom Hebnaronpu-
ATHOM CO4Y€TaHnM NnapaMeTpoB pasbpoca.



370 03HayaeT, 4TO HaCTPOoMKa TPOHWKA
He TpebyeTcs.

Henvtens 50 OM Ha Tpw Beixoga no
50 Om.

1. enaem cTek U3 Tpex aHTeHH gmnana-
3oHa 145 Mlu. Kaxpas wm3 Hux mmeet
BxogHoe conpotuenenme 50 Om. Hapo
obecneunte nx curdasHylo paborty npu
nutanmm No obiuemy kabenio Taioke 50 Om.
3Hauut, R2 = 50 Om, n=3, R1 =50 Om.

2. Tak kak NnR1>R2, 10 mucnonb3ayem
dopmyny (1). Mo Heir KCB=1,732.

W41 100 Om
i :’E :
g C1155 (=027m
©
F
3 W2 100 Om
g - 5 5
: hid
é C2155 ¢=027m
=
= W3 100 Om
/N

C3155 (¢=027m
Puc. 3

3. CnepoBaTtenbHo, BOMTHOBOE COMPO-
TMBNEeHne wucnonb3lyemoro kabens or
TOYKM  COEAVHEHWS  AOMXHO  OblTb
W>KCBxR2=86,6 Om. Bribupaem 6nu-
xanwmin (B ctopoHy yeBenudenuss KCB)
BO3MOXHbIN HomMuHan 100 Om (asa kabe-
na no 50 OMm, MCrNonb3yeMm TOMbKO LEeHT-
panbHbIE XWUIbl, ONETKU COeANHAEM BME-
cTe v Hukyaa Gonblue He NoaKIYaeMm).

4. Ucnonb3aya APAK-EL wnin MMANA-
GAL, Haxogum, 4TO npu Harpy3ske 50 Om
aKTUBHaa 4acTb BXOAHOMO wuMnegaHca
mmHuK ¢ W = 100 Om nonyyaetca 150 Om
npw anekTpuy4eckon anvHe nuHnm 0,196A.
Mpwn aToM jX=+j71 OMm.

5. ns koMneHcaumn 3Toi peakTnBHO-
CT¥ BIJTIOYUM MOCNEA0BATENBHO C KaXI0i
nuHMeln koHpgeHcatop ¢ jX=—j71 Om, 4To
Ha vactote 145 MIy coctasut 15,5 nd.

R1 50

I'Ionytmau_laﬁcn cxema aenutens
50 Om Ha Tpu Beixoga no 50 Om nokasaHa
Ha pMc. 3, AnnHa NuHUA — ¢usnyeckas
(koadppuumeHT ykopoyeHus 0,66).

Mpy yKkazaHHbIX HA CXEME 3NemMeHTax
LMpUHA MONOCH TPOMHUKA MO YPOBHIO
KCB<1,1 coctaensaet 16 Mly (ot 137 go
153 MIy).

AHanornyHaa NMHWA C BOMTHOBLIM CO-
npotuenexsnem 100 OM nossonsier coe-
natb genutens 50 OM Ha YeTwbipe BbIxoaa
rno 50 Om. Mpu pnke oTpes3kos A/4 penu-
Tenb He TpebyeTr KOMMEHCUPYIOLLMX
KOHAEeHcaTopoB. 3TO  XOPOLO
M3BECTHAA cxema kabenbHOro Aenu-
Tens Ha 4.

Ucnonb3yst onucaHHelA crnocob ¢
nomobio nnHKnii 150 Om (pBa kabe-
na no 75 OM), MOXHO caenaTb pas-
BeTButTeNn 50 Ha 50 OmMHa 5,6, 71 8
BbIXOOB W MEPEKPLITb MPaKTUHECKN
BCE BO3MOXHbLIE CNyyau corflacosa-
HUA AR CTEKOB.

Hlenurens 50 0Om Ha pBa no

R250 20 0Owm.

1. TpeGyetca CUHPa3HO BKIIOHYNTL
aBe aHTeHHbl Yaa-firn cO BXOAHLIM
conpotuenexnem no 20 OMm kaxpas
(y Yoa-firm ctonb HM3KoE BXOAHOE
conpoTnBieHue 0BLIMHO 1 nonyyaeT-
cs). Hago ofecneunts nutaHwe Mo

R3 50 obuwemy «kabenio 50 Om. Cne-
poeatenbHo, R2=20 Om, n=2,
R1=50 Om.

2. Tak kak nNR1>R2, To cnegyer npnme-
HATb popmyny (1). Mo Heir KCB=2,236.

3. BonHoBOE cCOMpoOTUBNEHME WC-
nonb3lyemMoro kabens oOT aHTeHH A0
TOYKM COEAMHEeHUN [OMXKHO ObiTb
W>KCBxR2=44,7 OM. Bbibupaem Gnu-
xanwuii (B cTopoHy ysenuudenus KCB)
cTaHgapTHLIA kabenb 50 Om.

4. MNpn Harpy3ke 20 OM akTvBHas
4aCcTb BXOAHOr0 MMMegaHca NuUHUN C
W=50 Om nonyuyaetcs 100 Om npwn pivHe
nuHnm 0,215A. MNpu atom jX=+j44,7 Om.

5. Ina koMneHcaunmn 3To peakTnBHO-
CTi BKJIOYUM MOCNEAOBATENbHO C KaXA0M
JIMHUER KoHAeHCcaTop ¢ jX=-j44,7 OMm.

Cxema pacCHMTaHHOro aenuTens cos-
nafaeT ¢ puc. 1, 0TIMHaI0TCA NULLL A/TNHDI
JMHUIA U HOMUHANBI KOMMEHCUPYIOLLNX
KOHAEHCATOPOB.

Mcnonb3ys ykasaHHblil METOL, MOXHO
obecneynts aeneHne MOLHOCTW NpakTu-
yecku nnis moboii curgasHon KB nnm YKB
@HTEHHbI.

mnepaHcbl Harpy3ok Heobs3arensHO
AOMKHLL ObITh YUCTO akTuBHLIMK. [pn
HanVyYUKU PEakTUBHOCTU B Harpy3ke OT/in-
4alTCa TONbKO 4-i1 1 5-11 WwWarn npueeaneH-
HbIX Bbllwe pacyeToB. Tpebyemas nnnHa
JNMHUNM BbIOMPAETCs C yHEeTOM pPeakTUBHO-
CTU Harpy3sku. [onycTum, B nocnegHem
npumepe, ecnm Z22=20-j20 Om, pnavHa
nuHuuM Bo3pacTtaet go 0,279A. MNpu sToM
jX=+j63,2 OM. [loatoMy KoHOeHcaTop
LOMKEeH MMeTb jX=-j63,2 Om.

Takvm 06pazoM, MOXHO obecnesnTsb He
TONBKO CMHGA3HOE AeneHNe MOLLHOCTH, HO
W OOHOBPEMEHHOE COrnacoBaHne aHTeHH-
3NIEMEHTOB CTeKa.

HebonbLuoin NoACTPONKOM KOHAEeH ca-
TOPOB MOXHO 00ECrneunTb TOYHYIO CWH-
$a3HOCTb aHTEHH, €CNN OHU HEMHOro
OTNIMHAIOTCH Opyr OT gpyra (Hanpumep,
HaxopaTCA Ha pas3HOoIt BLICOTE Han 3eMm-
ne n/unn HECUMMETPUHHO PACMONOXe-
Hbl OTHOCWTENbHO HECYLLEN KOHCTPYK-
umn). KoHpeHcatopbl pasBeTBuTENs
owyTMMO BAMSIOT Ha ¢a3y (kaxaplh B
CBOEM KaHane, ectecTBeHHO) U cnabo Ha
aMnauTyay.

Bce onucaHHble genutenn cnocobHbl
paboTaTb NpU O4EHb BLICOKOI MOLLHOCTW.
KopoTtkue oTpeskun nuHuiz paxe npn KCB
HECKONBKO €AMHWLL BbIAEPXUBAIOT MHOTO.
MOLLHOCTb OrpaHUYMBaETCA KOHAEHCATO-
pamu. OHn omkHbl BbITb PACCYNTaHbE Ha
HanpaxeHUe He MeHbLLE

U= \)P-R1/n, roe P — BbIxofHaa MOLLL-

HOCTb MepegaTyuka, U Ha pPeakTUBHYIO
MOLLHOCTL He Huxke P/n. Ha YKB emkocTb
KOHOEHCaTOpoB Mana — ux yAobHo
BbIMOMNHATb KOHCTPYKTUBHBIMM.

JINTEPATYPA

1. MNporpamma pacyeta nuHuin APAK-EL. —
<http://dI2kq.de/mmana/4-4.htm>.

2. NporpamMma  MOOENMPOBAHUA  AHTEHH
MMANA-GAL. — <http://dI2kq.de/mmana/
4-1.htm>.

Pepnakrop — C. Hekpacos,
rpagumka — asropa v A. fonroro

YnydweHne pazobop4ymBOCTH

SSB-curHana

aBHO YCTaHOBJIEHO, 4TO N8 uaeanb-
I[Hoﬁ nepegayn ronocoBon nHpopma-
UK noJsioca nponyckaHusa kKaHana CBA3n
ponxHa 6biTeb npumepHo ot 80 My go
8 k'u. OgHako B GONBLUMHCTBE CUCTEM
CBA3W 3KOHOMSIT 4aCTOTHLIN pecypc u
MCNONb3yIT MEHbLLYIO NOMOCY Npornycka-
HUSA, 4TO HEN36EXHO NPUBOAUT K HEKOTO-
pbIM NMOTEPSM B pa3bopymMBOCTU rONOCO-
BOM MHpopmaumn. BoaHukaeT ectecTeeH-
HbIA BOMPOC — 4TO MOXHO cgenatb B
Takon cuTyaumy ONs ynyylieHus 3Toro
napametpa? Ob6cyxaeHne 3TUX BOMPO-
COB U HEKOTOpbiE MPaKTU4ECKUE PEeKOo-

MeHgauum ectb B cTatbe MapTuha
Expexdppainnepa (G8INJ), onybnukoBaw-
Hol B xypHane RSGB (Martin Ehrenfried.
Improving the intelligibility of SSB trans-
mission. — RadCom, 2009, February,
p. 56—58 and March, p. 42, 43).
Yenoeeveckas peyb COCTOUT U3 rnac-
HbIX, COMacHbIX U LUMMSALLKMX 3BYKOB. ac-
Hble 3BykM 06nagalt 3Ha4YnTenbHom
3HEPruen, n Mx 4acToTbl NfexaTr Huxe
500 My. CornacHble 3Bykn nepenawT
BonbLUYIO YacTb MHGOPMaUMK 1 pacrnona-
ralTCsi B HaCTOTHOM mHTepBane ot 500 My
1o 3 k. Nx aHeprusa 3HauYnTENbHO MEHb-

e, 4em y cornacHbelx — mHorga Ha 30 ab.
LUnnawme 3BykM nexart Ha LwKkasne 4acTtoT
Bbilte 3 kM.

Ecnu rnacHbie 3BykM NO3BONSIIOT WOEH-
TUPUUMPOBATL rONOC, COMMacHbLIe Xe ne-
penaT nHdpopmMaumnio. UHeiMn cnosamu,
6e3 rnacHbIX 3ByKOB HENb3s1 ONPeaennThb,
KTO rOBOpUT, a 6€3 CornacHbIX — 4TO roBO-
put. OTMETUM, 4TO B BONBLUMHCTBE CUC-
TEM CBA3WN MONOCY MpPOMyckaHus orpa-
HUYMBaKT 3HadeHnamu 2,4...3 kl'u. UHbl-
MK cnoeamu, uHdopmauma, cogepxa-
Lancs B LUMMNALWMX 3ByKax, B 3TOM Cnyyae
otcekaetcs. K cyacTblo, oHa MOXeT ObiTb
4aCTUHYHO BOCCTaAHOBMEHA MPUHUMAIOWEN
CTOPOHOW M3 KOHTEKCTa, MO3TOMy orpa-
HUYEHWEe MNOoNoChl NPOMNyCKaHusa kKahana
CBA3N HE CuNbHO BANSET Ha pa3bopum-
BOCTb CUrHana.

Ee npoBepsoT no TOMy, Kak Cnywiarw-
wuin BOCNpuHUMaeT uHdpopMaumio, Co-
aepxawyloca B creunansHo nopobpa-
HbIX cnoeax u npepnoxexuax. Ectect-
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"PAOUO" — O CBA3MU
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BEHHO, 4TO 3TO AOCTATOYHO CyOBEKTUEB-
HbI& OUEHKK, NOCKOAbKY HA Pe3ynbTaTbl
BAXAET ¥ KAYECTBO P4V FOBOPALLEND (€10
ApPTUKYAAUKS, B YACTHOCTU)...

Ha pme. 1 npusegeHb pesynbtatol
3KCNEPUMEHTOB NO ONPEARITEHVIO BIMA-

CBOI0 OYepeab, NOBLHIWAET BAVAHWME HA
HEE CWUrHasOB, MEXauwMx B UHTEepeane
800...2500 ly. Paguonoturenn, umeto-
e B CBOEM PaCnOPRXEHNN NPUEMHUKA
¢ ¢pyHkumed “casur MY Moryr 8 3TOM
nerko yoeauTeen.
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HUA PasAnYHBIX HaCTOTHBIX COCTABNAID-
WUx peur Ha palbopuvBOCTL CurHana.
[0 BepTUKANBHOW OCHW OFNOXEH {B NPO-
LEHTax) Bknap 8 pa3zbopyunBOCTb CUrHana
COCTABNAICLWMX HENDBEYECKOrQ ronoca
CO CpPeaHnMU YacTOTaMM, YKas3aHHbIMU
no roOPU3OHTANbHOW OC#W. YacToTHbIE
KOMMOKEHTH  NpONyckanuCe  4epes
TpeTbOKTasHee PUNbTpel. BUaHo, 910

EcTb n ewe oauH Paktop, KOTOPLIA
cBasad ¢o "ckeoaron A4X" TpakTa, — OT
pTa OnNeparopa A0 CUrHanNa Ha BXOOE MUK-
POQOHHOINO YCUAUTENS nepepaTiyunka.
Cerogna MHOTME paavonobuTenu (ecim
He ckazatk BonbLMHCTERO) AnA paboThl B
3PUPE NPUMEHSIOT MMKPOMOHHO-TENe-
¢oHHBIE rapHUTYPbl. OHKW, HECOMHEHHO,
y0BHLI, NOCKONEKY OCBOBOXAAIT Pyku

K06

A6
V1) —
SMM

Ha puc. 2 nokazatbl “ckso3Hbie AYX”
rapHUTYPLl ANg Tpex pacctosHuii — 5, 10
u 300 mM. 3ameTuM, 9T0 ans Haubonee
HacTO MCNOMb3YEMBIX HA NPaKTUKe pac-
croaruia (5 v 10 mMm) wabniopaetcs
3aMerHbIr {nouTy go 20 ab) nogbem AYX
Ha yacToTax, nexawmx Huxe 500 MNy. 370
MPUBOAUT K CHUXEHWO OTHOCUTENLHOro
ypOBHA 60nee BelCOKOYACTOTHBIX COCTaB-
NKAOLUX ronoca onepaTopa v, COOTBETCT-
BEHHO, K CHUXEHWIO Pa3bopYMBOCTI CHr-
Hana.

MNoebICKTL PAaBOPYUBOCTL CUrHANa B
crangapTHon SSB-annapartype MOXHO
BBEOEHNEM AOMONHUTENBHOIO MUKPO-
GOHHOro npeaycunuTens, kotopblit Bbi
KaK MWUHUMYM BbIPaBHMBaN “CKBO3HYIO
AYX” TpakTa, a ewe nyywe obecneumsan
Ol ewe M ee NoALeM Ha YacToTax Bhiue
1000 Ny,

Cxema noagoBHorc yeuautens, koTo-
PBIA NPEAHA3HANEH ANA UCNONMB30BAHKA C
rapHUTYPamMu, MMEIOWMMY BNeKTPETHIN
MUKPOGOH, npuBggera Ha pue. 3. Or-
HocuTeneHas { 1000 Fu — O gb) AYX aroro
YCTPOWCTBA NPW Pa3NMMNHBbIX 3HAYEHWUAX
CONPOTUBASHUA MOACTPOBYHOIQ pesu-
cropa R4 npueepeHa +Ha puc. 4. bonk-
LWKMM 3HAYEHUAM COMPOTUBAEHMA 3TOrO
pesucropa cootseTcrByeT Bonee BLICO-
KWUA OTHOCUTENbHBIM YPOBEHb HW3KO4YA-
CTOTHBIX COCTABNAIOLMX CurHana. Heob-
XOAWMEIA YPOBEHb BbLIXOOHOMO CUrHana
ycTaHasnuealor nogbopomM peancTopa
R7. MHgykTuBHOCTE Apocceneit L1—L3 —
100 mklH.
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yactoTh o7 800 'y ao 5 kl'y cywecTeex-
HO BAVAKOT Ha paz3bopumeocTe. OaHako B
6onbwuHcTee SSB-nepeaat™mnKoes Nono-
ca NPONyCKaHns Nepedariuero Tpakra
nexut B npeaenax 2400...2800 kl'u.
UHbiM CROBaMKM, COCTARBNAIWME CUMHA-
ROB C 4aCTOTAMU, NPEBLILAILMMN 3TV
3HaveHWUR, OTCEKAKTCH, HTO HE MOXET He
CKa3bIBATECA Ha pa3bopyYrBOCTH. 3TO, B

05’|—D Q
470K | Ot MK
I 2, 2/(

BC1OT

Bbrxoﬁ

vrt

7
0027 MK

onepartopa, MeRkLE "cobBupaloT” NocTo-
POHHKWE WYMBI B NOMELLEHNM PAOVOCTaH-
ummn, OfiHAKO OKA3LIBAGTCH, YTO Ha ¢op-
MUWUpOBaHUE “"CKBO3HOM AYX™ CyulecTeeH-
HbiM 00Pa3oM BIUAIOT HE TONBKO SNEeK-
TRWYECKVME XapakTEPUCTUKM MUKPOGOHa
rapHnTYPhbl, HO W PACCTORHUE, HA KOTOPOM
OH HaXOAWTCA OTHOCUTENBHO pTa Onepa-
TOpA.

508 1000 2000 5000 10000

Ay

Mockoseky paabopynBOCTb CUrHana e
onpeneneHHon CTeneHu 3asucuT  OT
adupHor ©OOCTAHOBKY, HanaxwueaHue
MPWCTABKKU HAO0 MPOWM3BOOGUTL B S¢upe
no OUEHKam KOPPECNOHOeHToR. Mo 3ke-
NePUMEHTAM, NPOBEAEHHBIM ABTOPOM,
nyywas pa3bopYMBOCTE CUrHanNa ero an-
rnapara noay¥anack Npw CONPOTUBNEHWA
peancropa R4 3,3 kOM ("BrmxHue kop-
pecrnoxgenTal”) u 150 Om (“DX-koppec-
NOHAEHTH"). Hamuue 7akoi pasHuubl
NOACKa3LIBAET LEeNnecoobpasHOCTL BBE-
ACHNA B NPUCTABKY ABYX MOACTPOENHBIX
PE3UCTOPOB U NepekioyaTens “DX-6nnx-
HUE". [pY UCNONL3OBAHUK KUHAMUYECKD-
ro MyUKpadoHa MoxeT noTpedoraTeCs 40-
NONHUTENbHBIA YCUNUTENbHBIA Kackag,
KOTOPLIM YCTAHABMMBAIOT HA BXOAE MPK-
CTaeKun.

Marepuan noarorosus
6. CTENAHOB,
r. Mocksa

Peaaxron — C. Hexpacos, rpagexa — 10. AHgoees



l'pPadumyeckoe onpeaeneHue
AaKTUBHOWN U peakKTUBHOM
COCTaBNAOWMX UMNegaHca npu
HACTPOMUKE aHTEHHO-bUAEPHbIX

YCTPOUCTRB

Nasen CYPOBUH (RAS0ODA), r. HoBocubupcex

B NPEKTHKE HACTROWKK AHTEHH UTNONb-
AYKTCH MIMEPUTEABHBIE MOCTH, C
NOMOWLK KOTOPLIX MOXHO ONpesenvTh
MOAYyNb BXOAHOMO WMMMEAAHCA AHTEHHBL,
OnvH ¥3 cambix NnonyaspHbiX Npudopon
Takoro Tuna — MRJ-259. Oanako ona pac-
YETa 1 HACTPOWKK COMACYIOLENrD YCTROW-
cTBa ¥enatenbHo kpome KCB v mopyns
MMNEAAHCE 3HATh eLe U €ro aKTUBHYIO U
PEaKkTUBHYIO COCTARNAOLIME NOCNEAHETD.
MNpegnaratd Ana aToro NPOCTon 1 BLCT-
PBIi rpagmyecknii MeToA.

WN3secTHO, 4TO MOAayNe MMNEnaHca
{NONHOrOC CONPOTUBAEHUA)

l2° =Rr? + X3,
roe Z — nonHoe conpotvienenne; R X —
€10 2aKTWBHaRA U PEAKTUBHaA COCTABNAIOLLVE.

Bmecte ¢ Tem KCB B NOgKNKMEHHOM K
HArpy3ke ¢ NOAHBIM CONPOTUBNEHWeM Z
JIMHKWKA Nepeaasm ¢ BONHOBBIM CONPOTUB-
nenvem WmMoxeT ObiTb BuHMGeH No (op-
myne 1z khurn 3. Benbkosckoro n 3. fln-
nuHEkoro “flioBUTeneCkMe aHTeHHB KO-
POTKMX ¥ YABTPAKOPOTKMX BONR" {M.:
"Pagvo 1 cenase”, 1983):

_zewlz-w]
Tzew|-z-w]
CRrixXe iR X - W _
R+ X W= |R+ X - W]
COBMECTHOE PELEeHUE 3TNX ypaBHE-
HWA NPUBOANT K COOTHOLWWEHWAM, KOTOpPbIE

O3RONAIOT BeMKCINTE B 1 abcomoTHoe
3HaqeHne X:

- |Z|2+a2—r2_
RO

P e -

SWR

roe
w
__2_[swn_ swn]
w
a=2 swr
[s +swn}

OnHako pacqeTel No atmm PopmMynam
DOBOABHO CAOXHK, GCOBEHHO ANS BbINOA-
HEHWA WX HA KPBILLE WK B NOAEBEIX YCAO-
BUSX, A€ OHW, KaK NPABWNG, W OBIBAKOT HaW-
Bonee Heobxoaumbimik. Ana obnerueHun
BbMUCAEHUI BbiNa NoaraToBAEHa anarpam-
™Ma, NokasaHHas Ha pue. 1, —— ogHa 13 pas-
HOBWAHOCTEN M3BECTHOW  AWArpammbl
Bonenepta-Cmuta. Ha Heil uMeloTen asa
CEMENCTBA OKPYXHOCTEN, COOTBETCTBYIO-
WX NOCTOAHHOMY MOLYNIO Z {CUHWE NUHNI)
¥ NocTosiHHOMY KCB {kpacHbie nvnum}), Ha
M30NMHWAX | Z| 3HAYEHWUA HE HANNKCAHBI, UX

caenyeT 6patb ¢ ocu R B ToNKax nepeceye-
HWA CUHX OKPYXKHOCTEI € 3TON OCHIO.

Crenyet UMETE B BUAY, YTO ONUCEHHKIA
METOO, HE LAET BOIMOXHOCTU ONPEaenitrs
3HaK PEaKTVBHONO CONPOTUBNEHUA HANDRA-
Myt0. OgHaKko ero MOXHO y3HaTb NO Xapak-
Tepy w3meHenns |X| npyw HeGonbomM
M3MEHEHU 4aCTOTbl, HA KOTOPOKW NPOBQ-
OATCA namepenus. Ecam C yeennyenmnem
HACTOTHl 2OCONIOTHOE 3HAYEHWUE PeaKTUB-
HOCTW pacteT, To0 X >0 (MHOyKTVBHOE
CONPOTHBNEHNE), @ ECAM OHA YMEHBWAET-
cA, T0 X < 0 (eMKOCTHOE ConpoTuangHue)*®.

He cTouT yaueaaTbes, ecav Npy Mogdy-
e UMNegaHca aHTeHHbl, PaBHOM BOAHG-
BOMY CONpoTMBNeHnio nuevmn, KCB nony-
YaeTca panekum o1 1. 310 CBUaETenbCT-
BYET AIMLUb O TOM, 4TO aHTEHHA HE HACTPO-
€Ha B DE20HAHC M €€ NONHOE conpoTvene-
HWE HA AAHHOW YACTOTE MEET 3HauUTENb-

HT06bl YMEHbWWTL MNOrPEWHOCTY  HYK PEAKTUBHYID COCTaBnswllyiw. He
otcyeTa NPy Manbix 3HaveHunax KCB, nog-  ApuMBOAWT K COrMMacoBaHWIo ¥ PaBeHCTBO
KCB = const, 1Z] = const.
IXJ, Om _-_-‘“\ \ )
4 \ ‘\
o | NAUAN
45 =
0 25 40 50 60 75 00 125 150 175 R, Om
Puc. 1
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roToBAEHa BTOpan avarpamma (puc. 2),
KOTOPas OTAMYAETCA OT MEPBONA TONBKO
MacwTtabom. Obe NOCTpOEHE 018 AVHWIA
nepenasv ¢ BONHOBBIM CONPOTUBAEHWEM
50 OM, npwu ApPYroM ero 3HajveHmy HeoH-
XOAUMO W3MEHWTL BCE 3HAYEHUA aKTHB-
HOrO, PEaKTUBHOIC U NMOAIHOTO CONPOTHB-
NEHWIA BO CTONBKO Pas3, BO CKONbKO N3ME-
HUAOCE BONHOBOE CONPOTVBAEHVE.
Ucnonbaoeanve guarpaMM HECNOXHO.
JOCTaToyHo, HAMOA TOYKY NepeceyeHun
OBYX OKPYXHOCTEH, COOTEETCTBYIOLMX 38-
OaHHbIM 3HaveHwamM KCB w mogyna non-
HOTO CONPOTUBAEHUS, MOOYUTATE €€ KOOP-
IOMHATHI HA COOTBETCTRYIOWMX OCAX. Hanpu-
mep, KCB = 2,7 u |Z| = 60 OM cooTBeTCT-
ByioT R = 40 Om, |X] =45 Om {cm. puc. 1).

55 60 65 70 75 R, Om

BOAHOBOMY CONPOTMBAEHWUIO AWUHWUM aK-
TUBHOM 4acTW MMMNEdAHGCA €e HArpyakw,
€CNW €ro PeakTMBHas 4acTb OTNWMYHA OT
HYNA. MpeanbHOe COrnacoBaHne HacTynuT
npu R=Wun X=0. KoHkpeTHbIe pexoMeHaa-
UMK NO OCCTWKEHUID 3TOMO 3ABWMCAT OT
TUNE AHTEHHB W COrAACYILLEra yCTpoi-
cTea. "Ha sce cayqam XuaHu" vx partk
HEBO3MOXHO.

*fipum. PER. FV0 YTBEPXASHIE HEBEPHO B
OKPECTHOCTH HaCTOTh! NEpaNRensHOro pe3so-
HANCE NCCNEAYEMOTO YCTPOMCTEA { MakCyiMyma
MOAYNS era NONHOMO CONPOTUBAeHUa), (ge
XBPAKTYED MIMEHEHNS DEAKYHBHOCTYH uMeer
obparHbid XapaKyep.

Peparrop — A. Jonrwi, rpagvka — A. fonrwit
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lWarmv B Oyayuwee:

3arnsHyBLIUue 3a...

Anexcauap FOJIbILLKO, kaHg. TexH. Hayk, r. MockBa

Desenne cymezo na gelicriiburieisnoe
e
U MECACHIOE AOKHO

HoBocTu Hayku

HepnaBHO wTanbaHCKME MEAVKn 13
vnccnefoBarenbckoro rocnutana CaHra
Niouva B Pume co3panu "Tenenarmye-
CKYIO NPUCTABKY”, NO3BOASFIOWYIO UHBA-
nvaaMm ynpaenste npefmMeraMmu ioMalll-
Hero obwuxopa cwnol MbicnM {C Bepo-
ATHOCTLIO yonexa 1o 85 %).

A. SUHWTENH KaK-TO 3aMeTusl, 4To
BCS HayKa HanBHa W NpocTa B CpaBHEHMU
C pealibHOCTLIO. C OJHON CTOPOHSI, yXe
eCTb JAOCTUXEHUS B WCMONb30BaHUU
"3HEepPrun MbICAN™ Yepea KaHan anekTpo-
CBfI3U, C 1PYroil — NOXoxe, CyLWeCTBYIOT
v Apyrue KaHanbl CBSi3V, OCHOBaHHbIE Ha
KaKnx-TO WHbIX MPUHUMNAx, HO ropasfio
donee adpPekTnBHbie. U aToR "Becnpo-
BOJHOW CBA3bID" YMEIOT MOJIb30BaTbCH
OTAENbHBbIE UHAUBUAYYMbI.

[Mporipemca Mo Manon Tonuke w3
Macchl CcywecTBylowen uHpopmauuu,
HO 6yaeM OTHOCUTBCH K Heil He Kak
"naroHsaowme Apseona” wam "Hacme-
xalwmeca Han npeppaccyakamu™, a kak
VHXEHepbl Ha nNpe3eHTauuu WHHOBA-
LIMOHHBIX TEXHOJIOTMYECKUX peLLeHUN.
Kak roeopunm Opartbs CTpyraukve,
"Aymatb — 3TO He pocKolb, a 0693aH-
HocTb". K TOMY Xe noBnacTHoOe OflHOMY
MOXeT OblTb AOCTYNHO MHOMMM, KakK HeT
TEXHONOMMI, CO3aHHbLIX NN OCBOEHHbIX
OfIHUMW JIIO[IbMU, KOTOpPbIE He y[anochb
©Obl NOBTOPUTL APYTUM.

OnauH B3rngn Hasaa,

lNouxoMeTpucTbl MOryT 6e3 BCSKOM
TEXHUKM YBUETL KapTuHbI MPOLUAOro,
noaepxaB B pyke Kakon-wubynb npef-
MeT. Baura, K npumepy, npocuna Haka-
HyHE BU3WUTa KNacTb KYCOYEK caxapa nop,
noaylwky. B Havyane XX Beka npoBoau-
AVCb ONbITbI G NOASIKOM OCCHMHOBCKUM,
KOTOpBI C 3aBA3aHHBIMK MMa3amMu Onyc-
Kan pyKy B YEPHbI MELLOK C pparMmeHTa-
MW pasfivyHbiX NPEeIMETOB W Ha3biBas
caMm npeaMeT 1 rae v Npu Kakmx obeton-
TenbCcTBax oH 6buU1 HanaeH [1]. U He owwm-
Danca, 3a cHuTaHHbIE CEKYHMbl Y3HaBas
0 Hem 6onblue, 4YeM Halleplwve ero
apxeonoru. Apxeonoram 310 HpaBUAOCH,
vHdOpMaLMIo 3Ty OHW MCMOSMb30Banu B
CBOMX HayyHbiX Tpypax, Ho Occu-
HOBCKOro B CBOWX CTaTbsX HE YNOMUHA-
an. lMonuumsa HayyHOW CTOPOHOW He
vHTEepecoBanacb — ecnu OCCUHOBCKUN,
NOAEPXAB B PyKax 0OPOHEHHYIO Npy rpa-
6exe aHTMKBapHyl0 MOHETY, pacckasbl-
Basn, KakK BbIMAAUT 3M0YMBILAEHHUK U
roie HaxoauTcs, TO nonuueiickue oT-

BeHepauKT CnNnHo3a

npaBnsinCh B yKkasaHHoe MecTo 1 6panu
BOpa "TenAeHbKuUM".

OpHaxabl 6biBWKN amnkTop LIT BukTop
BanalloB, nofiepxaB B pyKaX rmnb3y C
MecTa ybuincTBa, onucan BHellHWiA BUa,
NPECTYNHWKOB, cka3aj, e OHW Haxo-
OSTCA W KakoBbl MX AanbHENLLVe nnaHbl.
Tam vx v noBA3ana MUIMLMS.

C nos3uuumn coBpeMeHHOM Hayku, Nncu-
XOMETpUs — Yyllib. Ho Korga n3BecTHLIe
COBEeTCKue y4eHble nocewanu BaHry,
OHUY COBepLUaNy aHTUHAayYHbIE NOCTYNKY,
ykjlafiblBas B HOYb Mepef, BU3UTOM Mof,
NOAYLLKY KyCOYEK caxapa unvu mexaHuye-
ckue Yacbl ¢ pybuHamu. MNMopepxae vx B
pykax, cnenas BaHra pacckasbiBasa BClO
MOAHOIOTHYIO MOCETUTENS.

BnepBbie, euwe B COBETCKOE Bpems,
PUCKHYNIM pacckasaTb O MCUXOMETPUU B
KHure "llapancuxonorvs n CoBpeMeHHoe
ecTecTBO3HaHve" (M.: CoBamuHKo, 1990)
[BOE W3BECTHbLIX YYEHBIX: OOKTOp NCu-
XONOrMYECKNX  Hayk, npodeccop
B. H. lNywkmnH n poktop 6mnonorudeckmux
Hayk A. . [yGpoB. TaM, B 4aCcTHOCTH,
ONUCHIBANNCb 3KCNEPUMEHTHI C 3KCTpa-
ceHcamun T. HapawesbiM n B. Cado-
HOBHIM, KOTOpbIE NO CTapbiM KapTuHam
onpepenanu MHOro ConyTecTBYOWEN
MHbOpPMaLMK OT ANYHOCTEN XYLOXHU-
KOB U M300paxeHHbIX NnepcoHaxen [0
NPUYUH nx cMeptu. OWKnOOK He Oblfo.

O6upumk Mtnepa

AcHoBupasilume obpacTaloT nereHpa-
MW M3-3a MHOXECTBa "ylayHbIX” NPOrHo-
30B. Bonb¢g MeccuHr — opHa 3 3aragok
XX Beka. OH cTasl BCEMMPHO 3HaMeHu-
TeiM Onaropaps yHUKasibHbIM CNOCOOHO-
CTIM YUTaTb MbICAU, NMPeNBUAETb Cyb-
Obl, ©e3oWmnboYHO npeackasbiBaTb CO-
6bITnA. Korga-1o 0 HeobblYHbIX crnocob-
HOCTAX KOHOWW y3Han A. SUHWTENH ©
npurnacun MeccuHra B CBOK KBapTupy,
rfie B TO BPEMS Y HEFO FOCTU/ 3HAMEHN -
Thlld aBCTPUUACKUIA Bpad-ncwxosnor 3ur-
MyHa Ppeiip. Ppeinp Obin NOTPACEH Tou-
HbIM WMCNOAHEHWEM MbICAEHHBIX Xena-
HuiA. [locne 3HaMeHWTLIE yYeHble cTanm
perynsapHo nomorartb Manb4yuKy Matepm-
asnbHo.

CBEpXbeCTECTBEHHbIE CMOCOOHOCTU
MeccuHra He pa3 cnacanv XW3Hb unu
npefocTeperanu oT HenpuaTHocTel. B
KOHUe 30-X rofoB Ha OIHOM M3 BLICTYN-
neHuit B Baplwase MeccuHra cnpocunu,
yto Oypet, ecnu [wutnep HanageT Ha
Monblwy. OH OoTBETMN — NOBEPHYB Ha
BOCTOK, [uTnep norubHet. dropep, pasy-
MeeTcs, 3a ronoBy MeccuHra obewan

200 TeIC. MapoK, W npopuuatens ape-
ctoBpann. B kapuepe nonuueiickoro
yyacTka oTHasBluiics Oblno MecouHr
CKOHLIeHTpupoBanca v "npurnacun” B
KaMepy BCEX HaxXOOMBLUUXCSH B 30aHWU
MoNUUENCKNX, NOcne Yero Bbillen u
3aKpbln ABEPL Ha 3aCOB.

OmurpupoBaB B CCCP, MeccuHr
cTasl HeoOblYalHO MNONYASPHbIM, XOTSH
"TenenatoB” TaM He xanoBanu. Of-
Haxabl Ha KoHuepTe B knybe HKBA
cnpocunu, — "4YTo Bbl iyMaeTe O COBET-
CKO-repMaHcKoM nakte? — Buxy TaHku
C KpaCHbiMK 3Be3flaMy Ha ynuuax
BepnuHa”. Hactynuna rpo6oBasi Tuln-
Ha. HepaBHWN nNakT O HeHanafleHun —
TOPXECTBO CTaJIMHCKOW NONUTKKK, a TyT
BOPYr TaHKu B [pYyXeckom norose. U
3710 ObIN Obl KOHew, ecnuv 6bl MeccuHrom
He 3amHTepecoBalica CTtanvH. B Kpem-
ne CTanuvH nonpocws ero nokasaTb
"¢okychbl". B pasrap npeseHTaumwu,
rnoneixveas TPyoOKoW, Tuxo 3apan npo-
¢eccuoHanbHbii Bonpoc: "Tak u 6aHk
orpabute MoxHO?" — "MoOXHO", — OT-
BeTun MeccuHr n "ykpan" 100 Teic. py6-
neh u3 locbaHka, NokasaB Kaccupy
YUCTHIN nnCT Bymaru.

MeccuHr To4HO npefnckasan pasBu-
Tve OuTtBbl 3a CTanuHrpapn v Kypckon
onepauuv, paty nageHns bepnuvHa,
BPEMS M MECTO BbICAfIKW COK3HWKOB B
EBpone v apyrve cobuitusi. He ero BuHa,
4YTO 3TU NPOrHO3bl 6LIM MCNOMIL30BaHHI
HeapflekBaTHO WM MMU NpeHebpernu.
OpHaxabs Meccunr 6e3 nponycka npo-
wen Ha pady CtanuHa B KyHuese, "npv-
KnuHyBlWuch™ bepuenn. Oxpana HKB[]
CMOTpena Cc yBaxeHuem W oTaaeana
YyecoTb. JlaBpeHTui [laBnoBu4 ycTpoun
CBOI NMPOBEPKY: BLIATY U3 CBOEIO CaMo-
ro oxpaHsemMoro B mupe kabwneta 0e3
nponycka. A cam npenynpenus oxpaHy.
A MeccouHr Bbilen v ¢ ynulbl noMaxar
pyudkoii. C Tex nop xun3Hb MeccuHra cna-
cano, noxanyi, avb ocoboe pacnono-
xeHnune CranviHa.

Cam MeccuHr He pa3 noayvepkuBal,
YTO HWYEro CBEPXBLECTECTBEHHOrO TYT
HeT. OH He uwuTan, a BUAEN MbLICAU:
"O4eHb TpyoHO ObiTb 3aragkon ans
camoro cebq. Jlioay TonbKo uayT K Tene-
natum. fleno B TOM, 4TO Takue cnocob-
HOCTW eCTb Yy KaX[0ro, TofbKo B pasHoi
cTeneHu, v ux HYXHO pasBuBaTb. ITO
BCE PaBHO Kak W My3blKajlbHas ofapeH-
HOCTb. MHOIVe MoryT urpartb Ha pas3nuy-
HbIX WMHCTpYMEHTaX, HO BUPTYO3HO —
eMHMUbL”". BoT Takaa wHdopmaumsa K
pa3MbILLAEHUIO. ..

Korpa MeccuHr ymep, coBeTckue
MeQKK TLLATENBHO M3Y4YNSIM €F0 MO3T B
Hafexae packpbiTb TailHy, HO HWYeEro
ocoBeHHoro He oBHapyxunu [2]. KcTtaTu,
no cnoeam 6nm3kux nopei, MeccuHr
3Han O NpuYMHEe, pate n faxe 4yace
CBOe€li CMepTK 3a HECKOMBKO NET [10 KOH-
YUHbI.

BaHra

Cnenasa BaHrenusa [lanpea-lywre-
poBa cenana Kak MUHUMYM [1Ba TOYHbIX
npopoyecTtBa. B 1980 r.: "B KoHLE Beka,
B aBrycte 1999 r. unn 2000 r., "Kypck™
OKaXxeTcs Nof, BOfIOM, 1 BECL MUp Byner
ero onnakueatb’. — $BHaa Henenwuua
yepes 20 neT npuobpena cTpallHblit
cMbicn, korga norvbna ofHoOMMEHHas



nopnofka. A Bot 1989 r.: "Crpax, ctpax!
BpaTtbs amepukaHCKWe nafyT, 3aKfieBaH-
Hble nTvuamu XxenesHbiMu. Bonku
3aBOIOT W3 KyCTa, U KPOBb HEBUHHasd
nponberca pekon”. — lNoMuMo n3BecT-
HbIX TepakToB B Hblo-Nopke ¢ ™xeneaHbl-
MU MTULaMn™ OTMETUM CNOBO "KycT” (No-
aHrnMnckn — bush) n BOAKOB, Ha KOTO-
pbIX Hamekan amMepukaHCKui Guibm
"9/11".

bBeima npepackasaHa pata Hadana
BTopoit MWUPOBOW BOWHLI, cOBLITUSA B
YCCP, Bbicapgka Ha JlyHe, ybuiicTBO
WHaupbl TaHaun, npuxop lopbayesa,
pacnag CCCP wn MHoroe ppyroe.
Monutukn 6oanucek BaHrn — oHa roBo-
puna vm npasay B nuuo. OaHaKo Nnpuxo-
avnn. O Hell HanucaHbl KHUMK, CHATHI
dunbmbl. Pexnccep CtunmnaH VBaHoOB
BCMOMMHanN cBou BeTpeum [3]: — "C
BaHro# 6bly10 O4eHb MHTEPECHO. YM y
Hee Obln ACHbIN, a peyb obpasnas. OHa
xoTena, 4Ttobbl 3TOT GUNbM cTan ee
[YyXOBHbIM 3aBewaHuemM”. Ybexpana,
YTO AN cHacTbs YEeJNloBEeYECTBY Hano
MPOCTO HayaTb XuTb Mo Boxbum 3ano-
Beaam. "Jlioan OyayT XuTb B cTpapa-
HUAX, NMoKa He U3MeHAT cebsa K nydlle-
My, — roeopuna BaHra. — Bce npocTto:
He BpaTb 1 He KpacTb, 1 TOra N3MEHUT-
Cs K NlydLeMy XU3Hb KaX[oro Yenoee-
Ka, n MMp nameHutca!”.

OpHax bl ckasafna ¢ ropeybio, 4To
NIOON NPUXOANAN K HEW 3a MOMOLLbLIO U
COBETOM KaxX[bli aeHb rnoytmn 60 net. —
"N BCce crnpalluBanu MeHfA TOJIbKO O
CBOEM, JIMYHOM. HMKTO TaK 1 He cnpocun
0 cynbbe yenoeeyecTBa. Jlloan menku,
pa3 M He HyXHO 3HaTb 3To... YenoBek
NOMKeH OblTb YNCTHIM B Aylle, Kak 30510-
TO, w cnagkvm K Apyrum Jiogsam, Kak
caxap”. — Ona Oblna eAMHCTBEHHbIM
MPOPOKOM B UCTOPMK HeNoBeYecTBa, Y
KOTOpOro He Oblfio TofikoBaTens — Bce
obbacHana cama. bonblwe Bcero BaHry
paHuno Geapepue nopeit. OHa ropopu-
na, 4To noau oTeepraT bora, u ato
camas 6onbllas 6epa.

BaHry BonHoBanu rnobajibHble Npo-
onembl. OHa roeopwuna, 4to locnopab
3a/10KUJ1 CBOIO MY[pOCTb BO BCENEH-
ckve 3akoHbl. Hapo Bce B mMupe pac-
cMaTpuBaTh Kak efuHoe Lenoe, nHavye
4YenoBeyecTBO NormbHer. Bee, 4TO BHI
rnoiMeTe O BCENEHCKUX CuNax, HyXHO
ckasarb nogsam. Bardra roeopuna: "Bee,
yto 6bino, Oynetr v ecTb, 3anMcaHo B
OPEBHUX KHUrax. X 3Hakv camu 3arogo-
PAT U OOBACHAT, HTO HYXHO nenaTtb,
yT00bl cnactu 3emnio. focrops 6ynert
6naropapeH, ecnu Bbl NoiMeTe MUpo-
3paHve”. — Bo BCEX y4eHbIX Mupa HeT
CTONbKO MyApOCTU, CKOMIbKO 6bifio B
3TOM NPOCTON XeHwmHe. OHa roBopuna,
41O BCe, abCosIOTHO BCe, B3aUMOCBA3a-
HO B Mpupoe u B Mupe, Y BCEro ecTb
NPUYNHHO-CREACTBEHHasA CBA3b... . BoT
TONLKO HET y NIOAEN NoKa B ronoBe 3TOM
"euHol Teopun™.

Cnawuii npopok

arap Kencw saHumasncl MeuuvH-
CKVM [uarHoCTUpOBaHVEM W MpefcTa-
BUN B CO3[aHHyl0 uM Accouuauuio
NcenepoBanwnii n MNpoceelenuns (A.R.E.)
otyetbl o 30 Thic. npouenyp. Peko-
MeHpaumn Oblin aapecoBaHbl U KOH-
KPETHbIM MaLlueHTaM, 1 pacnpocTpaHs-

AINCb Ha pa3nuuHble Buapl 3aboneBaHuin
[4].

B TeueHue 43 net Kelicn paspelan
MeavLUHCK1e, NpodecCcuoHabHble 1
ANYHBIe Npobnembl MHOMMX noaew,
OCHOBbLIBasiCb Ha nHopmaLmu, Npuxo-
OVBLLEN K HEMY BO CHE, O YEM CaM OH
HUYyero He NomMHu”n. Bo cHe HaaWKTOBLI-
Ban uHdopMaumio cTeHorpadpupyio-
LWKWM NnoMoLHuKaMm. [omMoran peanusa-
LMY U NPOABUXEHUIO uccriefoBaTtesb-
CKUX MPOEKTOB, CBA3aHHbLIX C Heno-
3HaHHBIMM OCOBEHHOCTAMU HYeJIOBEYEC-
KOW NCUXMKU.

Kecy KOHCYyNbTUpOBan KIMEHTOR MO
BeaeHuio busHeca. B mapTe 1929 1. pan
COBET He BKJlagblBaTb AEHLIV B LIEHHLIE
6ymarv, a notoM onucan “"nageHve
Kypca akuuii B TeYeHuwe AnuTeNIbHOro
nepuopna”. 3710 6bINO Hauvano Benukoit
Henpeccun.

B 1920-e roabl 3arap Ha4yvHaeT Bce
yauwle penatb CChilkM Ha Oyaywve
MupoBble cobbiTusi. OH He 6bin Npopo-
KOM B 06bIHHOM CMbIcHe, nbo He nobun
nenaTb NPOPO4HEcTBa U 4acTo BO3AEp-
XUBaJICA TFOBOPUTH JIIOASIM TO, 4TO
BUAMT, nabbl He BAWATL Ha cBodony uX
Bulbopa. [lpyyeM HeooHOKpaTHO MNOA-
YyepkuBasn, YTO TOSIHOCTBID HUYEro
Henb3sa NpeponpenenvTb, Npeponpene-
NFETCs TONbKO BO3MOXHOCTbL. [lo ero
MHEHWIO, Henb3s uckioyatb cBobony
BOSIU U CUNTY MONUTBLI — B UX AEACTBUE
OH BepwJ1 o4eHb MyBoKo.

Yto KacaeTcs rnodanbHbIX CODBITUIA,
TO MEIOTCSA BMOJIHE JOCTOBEPHBIE 3anu-
CU O NpeiBUEHNN MM [IBYX MUPOBbLIX
BOWH C yKa3aHWeM BpeMeHU nx Hayana u
OKOH4YaHWSl, O Hayane 3KOHOMWYECKOro
noakeMa ¢ 1933 r., 06 obGpaszoBaHuun
N3pauna, 06 obpeteHuun MHauelh Hela-
BUCUMOCTH, O nopbeme Kutasa. Paa npo-
poyecTB kacaimcb Poccun: KoHel, KoM-
MyHUCTUYECKOM anoxu, apyx6a ¢ CLUA,
penurno3Hoe pasBuTue, rojaillee
6onbluve Hapexpabl Bcemy mupy. Ce-
roflHs W3y4aloTCsl €ero npopoYyecTBa
OTHOCUTENbHO 3EMHbIX KaTakn3mMOoB W
reonornyecknx CABUIOB, OXWAAEMbIX C
1930-x ropoB No nepeoe AecATuneTue
XXI Beka.

OpHaxpabl K Keiicu oOpatunca ero
Opyr v NoMolHUK ApTtyp Jlammepc ¢
npocbboii 3aflaTh BONPOCHI, Kacalwme-
CSl acTpOSIOrMM U WHTEpnpeTaumMm nud-
Horo ropockona. nydoko Bepylowmi
Kelicu ¢ coMHeEHueM oTHocKAcH K acT-
ponoruvm, oTpuuaemol oduumanbHON
LIEPKOBBIO, HO MOCNE HEKOTOPLIX pa3fy-
Muii pan cornacue. Bo Bpemsa "uteHmna”
Kehcn HeIBYCMBICIEHHO NPOU3HEC, YTO
NamMmepc xun Tpuxabl "B aTon cdepe” n
B HbIHELWHee BOMMOLLEHME TMEPEHEC
MHOroe 13 CBoel NPOLUNON XU3Hu, Npo-
BefeHHon B obnuke MoHaxa. Keincwu
NPOBeN HeCcKonbKo "YTEHW™, BO Bpems
KOTOpLIX ©OblNM 3apaHbl BOMNPOCH O
Hayke, oiylle, apofloumm u 6eccMepTun.
Ha Bonpoc o cBouX CnocoBHOCTSX U KX
MPOVICXOXAEHUU MONyYeH Takol OTBET:
"Co3HaTenbHbll pasyM nogymMHaeTcH
NnoAco3HaTenbHOMY, CBEpPXCO3HaTesnb-
HOMY W AYLWEBHOMY pasyMmy v coobula-
eTca ¢ cebe nonobHuIMU. VHpopmauma
MOXeT ObITb NonyyeHa us ndoro nop-
CO3HAaTENbHOIr0 pa3yma 3TOro nnaHa
Ambo 13 BnevaTneHuii, OCTaBNeHHbIX
VHOMBUAYYMaMW, nepelelivmMmm Ha

apyroii nnaH, nogo®bHo ToMy, Kak Mbl
BUAMM TO, 4TO OTpaxaeT 3epkano”.
VHTepecHoe TeEXHONOIMYECKoe none, He
npasaa nu?

MHorga Kericu "oxuBnan™ npolusnsie
XWU3HU CBOWUX NALMEHTOB, HO YacTo Obin
pasoyapoBaH peakuver NocneaHux Ha
a3ty uHdopmauumio. MHorve, yaHaB, K
npuMepy, 4To Oblnu ¢pennuHon Npu
npope Jliopoeuka XIV, HaumHann BeCTH
cebs TaK, Oyaro onatb ctanu dpeitnu-
HOM, M OT TEKYyWeEN XU3HU MEenKoro
Knepka wuMm 6onee Hu4ero He Hapno.
3auHTepecoBaBLIUCL COOCTBEHHbLIMU
BornnouleHuamu, Keiicu yaHan, 4to B
npeablayLwen Xu3Hu 6blil HAEMHbIM COf-
patoMm. Boeean B KaHape, cbexan,
060CHOBasCA B MECTEYKE HA HblHELUHEN
Tepputopun BupruHua-bud, Kotopoe
TanHCTBEHHLIM 00pa3oM MpUTArMBano
€ro v B HacTosLLel xu3Hu. bonee cylue-
CTBEHHLIM BoOMfioweHneM Obifo TO,
Korpa, 6yny4n BEepXOBHbIM XPELOoM B
Erunte, oH 6bin NpuyacTeH K NoBbiLe-
HUIO AYXOBHOCTW Hapoaa, MUIrpupOBaB-
wero B Adpuky nocne paspylleHus
AtnaHtnabl. lo3xe Kelcu MHOro ropo-
pun 06 ncyesHyBLUEM MaTepuke, obpa-
waa BHUMaHWe He ToNbko Ha Buorpa-
$uK atnaHToB, YacTbio BOMAOTUBLLKXCS
B €ro HblHe 3ApaBCTBYIOWUX KIIMEHTOB,
HO U Ha ucTopmyeckne ocobeHHOCTH ero
passutua. K npumepy, crpoutenu xpa-
MOBbIX COOPYXEHU ATnaHTuAbl yMenu
nepensuratb KameHHole 6J10Ku ¢ NoMo-
Wbl 3ByKa M TNCUXUYECKOW 3Heprum
yenopeka. YNnoMuHaHua o6 aToli TexHo-
NIOrMK COXPaHWANUCb, B 4acTHOCTWU, Ha
IMUHAHBIX TabnuyKax ApEeBHUX LLYMEPORB.
OcTaeTtcss [pob6aBuTb, YTO CErofHs
HacneaweMm Keticn B CLUA 3aHumaetca
uensit HAW.

Ha roccnyx6e

[axe camble MOryuwecTBeEHHbIE U
BNUSITENbHLIE MONUTUKKM Mupa He Mnpe-
Hebperanu ycnyramu $CHOBUISALLMX,
3aKcTpaceHcoB v TenenatoB [5]. U obbiy-
HO MPUKPLIBAIUCH "AE301™ O fIXENPOpPO-
Kax v cymacwenwumx. B CCCP cekpert-
Hble rnoapasfeneHus 3KCTPaCceHCOB
6 co3paHel B HKBJ ewe B 20-e
rofibl. bbinu 3KCTpaceHchl U NMOMUMO
MeccvHra — npu XpyweBe oHU paxe
opuULMaNbHO YUCAUANCH B LUTATE KPEM-
NEeBCKO oXpaHbl Ans oueHku Besonac-
HOCTM NOe3a0K "camoro”. ficHoBMasaLme
NEPUOAMYECKN HanpaBNsyINCh Ha Tak
Ha3blBaeMble KypChl MOBLILIEHUS KBanu-
dukaumm B UHOMO, Morv npuesaxanu B
Mockey a5 06MeHa OnbITOM.

[Mpy BpexHeBe cyllecTBOBana rpyn-
na sICHOBUASLLMX MOf PYKOBOACTBOM
yneHkopa AH CCCP A. I. CnupuaoHoBa.
MMeHHO OHa Bbipa3una 03abo4eHHOCTb
no nosojy 6e30nacHOCTU reHceka BO
BpeEMS BCTPEYM KOCMOHaBTOB. [loKy-
LeHve rotoBunock Ha KpacHol nnowia-
Oy u paxe coctosanock. [paBpa, maplu-
pyT BpexHeBa Obin v3MeHeH, W nop
oBcTpen nonaan KOCMOHaBTHI.

B KoHUe npolunoro Beka B cocTaBe
MeTepbyprckoro HUM BMC pelicTBoBa-
na cneunabopatopmsi KOCMOACTPONPO-
rHO30B MNOJ, PYKOBOACTBOM KanutaHa
1-ro paHra A. byavHoBa, roe 6binu co-
OpaHbl HekoTopble 06060 3dPEKTUBHBIE
ACHOBUOSAWLME U 3KCTPaCEHChl CO BCel
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PAJWUO Ne 7, 2009

Poccun. CocTtaBnanucb BOEHHO-CTpaTe-
rM4eckne MNpPorHo3bl, PernoHasibHble u
MupoBble. 3a mecsu, "00..." 6uian npep-
ckasaHbl aBumakatacTpoda B UpkyToke,
cobuiTuaA B [larectaHe u HYeyHe, TepakThl.
[MpaBpa, NporHo3am aTuM He npuianu
3HavYeHUs.

B CCCP 6bin AcHoBUAOSAWMIA, UMS
KOTOpOro [0 0CcTaBanoch HEM3BECT-
HolM. Cepreii AnekceeBud BpoHcKuiA,
Mo NMPOUCXOXAEHUID POCCUNCKUI NBO-
paHuWH, rpad, poaunca B [NeTepbypre B
1913 ., HO DONbLUYIO HYacTb XWU3HWU NPO-
xun Ha 3anape. B 30-x, 6ynyuu Ha
yuebe B [epmaHum, Nnonan, HeCMOTpA Ha
CnaBsiIHCKME KOPHU, B pe3ynbraTe CKpy-
nynesHoro otbopa cpeau 3KCTpaceH-
COPHOI 3ANTHI, B cneuyann3npoBaHHoe
3aBefileHue. [lo3xe nosHakomuncs ¢
Pynonbdom eccom, KOTOPLIN yBREKAN-
¢ "MUCTMKOWN™ 1 nocre Yyepeabl cobiB-
WnXCA  MPOPOYECTB  MPOHUKCH K
BpoHcKkoMy poBepueM. Mimes oonyck B
cTaBky ¢lopepa, BpoHckuii nonyyan
6ecLeHHYI0 BOEHHO-MONMTUHECKYIO U
cTpaTternyeckylo uxdopmaumio, 41O
MPUBNEKNIO BHUMaHWE COBETCKOW pas-
Befkn. BepHynca B MockBy B 1942 r.,
rnepexwusi MHOroe, B TOM Yucne v narep-
Hylo 30HYy. OBpeTta cBoboay B 1955 1.,
rpad> 6bin NpUBAEYEH K COTPYAHUYECTBY
¢ MBJl, paboTtan B CBEpXCeKpeTHoM
nabopatopuu KI'G, nagan To4Hble Nnpo-
rHO3bI FPAAYLWKMX COOLITUI B CTPaHe U 3a
pybexom. A ¢ 1960 . u po pacnapa
CCCP oH xwun B 3BE3gHOM ropojke,
MPOrHO3Mpysa [arthl yoaqHbIX CTapTos,
COCTaBnAs ropocKornbl KOCMOHaBTOB.
Ymep B 1998 .

C 1951 r. passepynpaBneHue MwuH-
060poHbl CLLIA NNOTHO 3aHMMaeTCs SKC-
TpaceHcamMu 1 AcHoBuAsWMMK. K npu-
mMepy, nporpamma “Boponen” npe-
nycMaTpuBana MOHUTOPUHI MECTOMOSO-
XEHUS1 COBETCKWX MOABOAHLIX PaKeTo-
HOCLIEB, NOJBWXHbLIX OOLEKTOB C AAep-
HbIMW YCTaHOBKaMuvi v Opyrumuv Buamu
BoopyxeHusa. C pykoBoacteom CLUA
paGoTtana nereHpapHas npopoyvla
Ilxelin AvkcoH. K Hell npucaylwimeanvcb
W 4feHbl OpUTaHCKOro NpaBuTENbCTBA,
160 oHa npepckasana napeHue Kabuue-
Ta Y. Yepuvnng 3a nonroga Ao Toro, Kak
3TO Npou3oLlLno, a npe3vaeHty Pys-
BenbTy ewe B 1943 r. coobwwmna, 4To
[epmaHua naper He noaxe Maa 1945
PaiioH Bbicafikv COIO3HWKOB BbiGUpancs
C y4eToM ee MHeHus. C OonbLIoin Toy-
HocTbio [xenH JMKCOH npefckasbiBana
Tparvyeckue codbitua: rméens UHavpbl
n Papxuea laHow, MaptuHa JlioTepa
KuHra n Pobepta KenHegu.

17 pekadpa 1981 r. TeppopucThl
"KpacHbix 6puraa” noxvTunyM HayanbHuU-
Ka wraba KxHoro komaHpoBaHus HATO
B EBpone [xeimca [Hoysepa. Ha-
YanbHWK apMEeNcKoW pasBeflkn reHepan
Anb6epTt CTab6nbaiiH, KOTOphI COTPY-
HWyan ¢ LieHTpanbHbiM 610po NPOrHoO30B,
roe paboTtanu camble ns3BecTHele B CLUA
npenckasatenu, oTobpan naTepbix,
KOTOpblE CyMenu HacTpouTbCH Ha obpas
NOXVLEHHOIO 1 Aatb uHpopMauvio o
ero MecTtoHaxoxaeHmn. B Houb Ha
28 ganuBapsa 1982 r. nonuuenckuii cnew-
Ha3 ocBoboaun reHepana Jloysepa B
ykasaHHOM MecTe, 4TO YKpenuno Bepy
aMepurKaHCcKoro pykoBofcTBa B BO3MOX-
HOCTU ACHOBUAAWMX.

HeMHoro nospgHee 3KCTpaceHcop-
Hble MporpaMmbl MOSIBUAMCL U Y KOM-
Mepyeckux opraHusauuvii, n B LleHTpe
BOEHHLIX mnccnepoBaHuii, 1 B NASA.
[oBOpAT, YUTO aMmepuKaHcKUe ACHOBUAS-
Ve 3HanM W 3HaloT, Toe CKpbiBaeTcs
BeH JlapeH, OHVM Xe HacTavBanu B
2002—2003 rr., yto y Canpama Xycei-
Ha HeT aaepHoro opyxuss n 60eBbiX
CpeAcTB MacCOBOrO NOpaxXeHus U 4YTo
He cTouT uatTu B Upak.

Pa3zobnayeHue

9 depana v 4 anpens 2009 r. no
MepBoMy KaHany poccuiickoro TB Obin
nokasaH AOKyMeHTa/lbHbli duiibM "30B
0e3gHbl”, roe Meguku, Buonoru, Nouxo-
JI0TU U 1p. yHEeHble paccKasbiBanu O Nofl-
rOTOBKE ¥ WCMOfb30OBaHUM 3KCTpaCeH-
COB [/19 pa3BeiKv, NpeABUAEHUS Ypes-
BblYaliHbIX CUTYaLWiA, NOrPYXEHWH B NPO-
LNble XU3HWU, ANCTAHLMOHHOIO BO3AEi-
CTBUS, BKJIlOYas ©ECKOHTaKTHLIN ©oi, u
rnpoyee y Hac w B [Opyrux cTpaHax. B
obweM, o co3aaHnm BMo3HepreTUYecKo-
ro OpyXws, Leflb KOTOPOro — YeJoBeK U
ero BO3MOXHOCTW. TexHonorudeckas
OCHOBa — TMOrPyXeHne B M3MEHEHHoe
COCTOfIHME CO3HaHug [6], KoTopoe nos-
BOJNSIET NONYYUTb AOCTYN B TaK HasblBae-
Mylo "6e3aHy” — KOAneKTuBHoe Becco-
3HaTenbHoe, wHGOpMaUMOHHOe none,
acTpas — HEBaXHO KakK 3TO Ha3blBaTb.
Ee, kak u 6eCKOHEYHOCTb, HEBO3MOXHO
NpencTaBuTb. TaM HeT BPEMEHU U HeT
paccTosaHUS.

BoT 0OblYHbI YenoBeK CTaHOBUTCS
"cTankepoM 6e3aHbI", Aia Yero aKcTpa-
CEHC MPOBOAUT CEaHC PErpeccuBHONO
runHosa. CneuvanucThl YTBEPXAAIOT:
npu 3TOM YenoBeK Kak OyaATo nonydaer
BJIaCTb Hall BPEMEHEM, [aneko yxoAs
BrnyOb BeKOB. BOT cTankep "Haxoautca”
B NPOLUSON XMU3HW, rae 6bin uenvtenem B
npesHell UHamm, n ofHOBpPEMEHHO anna-
paTtypa GUKCUpYET CUNbHbLIA NMOCTOPOH-
HWI curHas, KOTOpbI MAET HENOHATHO
oTkKyaa — no-BuAMMOMY, "NpaAMoO™ wm3
NpoLWAoN Xu3Hu. Knaccuueckasa Hayka
He B COCTOAAHUUN OO BLACHWUTL €0 NPUPOAY.
OpHako caMy BO3MOXHOCTb BbIXOfa
YyesioBeKa U3 CBOEro Tena oHa yxe npu-
3HaeT.

BoT amepuKaHckve 3KCTpaceHChl
nonyyarkT OT [leHTaroHa "BbIBOAOYKY"
3a HOBELLYIO PYCCKYIO NOA0MKY, Haxo-
OAWYIOCH, MO UX MHeHuo, B 1 KM OT
MOPS$l, U KaKOBO Xe YAMBAEHWe reHepa-
JIOB, KOrOa BCKOpPE CIYyTHUK 3acekaeT
3KcKaBaTopbl, pololme KaHajil OT Cek-
peTHoro obbekTa K moplo. Bot ¢par-
MEeHTH u3 y4yebHoro ¢unbma oteue-
cTBeHHoro [leHwTaba, roe B camoit
06bI4HOI ayauTopumn obuLepbl NMpoxo-
OAT NpakTUHecKne 3aHaTus No MOUCKY
ceKkpeTHblX 0BbLeKTOB  MPOTMBHUKA
(Hanpymep, KOHKPETHOIO BOEHHOIO KO-
pabna ¢ TOYHBIMM KOOpAMHATaMu)
nyTeM "npaBunbHON HACTPONKKU™ GBOErO
CO3HaHud. CornacHo oduunanbHon
cTaTUCTUKE, TOYHOCTb NoKasaTenewn
odULLEpOB-3KCTPaCEHCOB COCTaBnseT
cBbilwe 70 %. Takme xe rpynnel 3KcTpa-
ceHcoB ecTb u B LIPY. Botr BO Bpems
NeMoHcTpaumu ©eckoHTakTHoro 6o4
POCCUWCKWIA  WHCTPYKTOP  nony4aer
3afaHue "ypaputb” amepuvkaHua, nadbl
Npo3oHAMpoBaTb Hanuume nonobHoit

TexHonorum B CLLA. [o3xe oH nonyyaet
OTBETHLIN "yaap” v 4yOooOM BbIXMBaeT B
aBToKaTacTpode (sTakmih "npueet” oT
amMepuKaHcKux konner). BoT cekpeTHble
3KCTPaceHcH — cnunepbl, KoTopble
MOFYT YBUIETb U y3HaTb MO4TK BCE, 4YTO
CKpbITO 3a AencTBUAMM NPOTMBHUKA. B
cneucnyx6ax nOLeN Takoro ypoBHS
efvHuubl. C NOMOLLBIO CamMOrMnHo3a
OHW BX0pAT B "6e3fHY", XMBYT NO ee
3aKoHaM W CTaHOBATCH XO3fieBamu
co3HaHue nwboro Yenoeeka. A BOT
JIIOAN CO CTEPTOM NamMaTbio. BOT yyeHsle
nokaseuiBaloT "npubop”, NCnonb3yemblii
BO BpemeHa MWBaHa [po3Horo png
MOrpyXeHus B U3BMEHEHHOE COCTOosIHVE
CO3HaHWs, KOTOphLIN nNpeacTaBnsaer
coboli rmbpua odpyda co CTpyOLMHOM
AN COABJIMBAHWUS OMNpefesieHHbIX 30H
Ha ronoBe 4yenoBeka. TyT Xe, Mexay
MPOYUM, FOBOPUTCSH O TOM, YTO CErOAHSA
0N9 "NOrPYXEHNns”™ YXXe He HYXHO 3aHu-
MaTbCsl CNOXHBIMU LamMaHCKUMK oBpa-
namMu, nto Ha UX OCHOBE yXe CO3[aHbl
3N1eKTPOHHbIE NPUBOPHI.

CoBpemeHHble crnocodbl 3oMOBupoBa-
HUSA nyrawwe NpUMUTUBHBEL U He Tpe-
OyIOT faxe NpUCYTCTBUSA 3KCTpaceHca. A
TEXHUYECKN OCYLLECTBUTL MX MOTYT B
nape nobble 3NEKTPOHWUK 1 Heilpodu-
3uvorior. Hayka noareepxpaeTt ¢peHomeH
©eCcKoHTaKTHOro 6os — ypapbl HAHOCUT
Ye/IoBEYECKUI MO3I, HTO HEOMNPOBEPXU -
MO [loKa3blBaeT anekTpoaHUedanorpad.
[TponycTUB NONyYeHHbIN pesynbrar Ye-
pe3 crneuvanbHylo NporpamMmMy, ydeHble
BrepBblE CYMENWN YBUAETb, KaK MMEHHO
GopMUPYIOTCH HEBUIMMBIE U COKPYLLW-
TenbHble curHanbl. O6BLACHUTL UX Npu-
poay coBpeMeHHas HayKa He MOXET, HO
nonaraeT: Takve crnocoOHOCTV OT Npu-
poabl faHbl N0BOMY YenoBeky.

WHTepecHo, a 3adyem Boobwe noka-
3anu aT1oT $punbMm? MoxeT ObiTb, Npu-
wno Bpema? O4YeBUOHO, 4HTO paHee
Oblnn 3aTpayeHbl OrPOMHbLIE CUAbl U
cpenctBa, nabbl obblYHbIE NOAW BOG-
NPUHUMAanM BCE 3TU TEXHONIOTUU Kak
DeweBble GoOKychl u JxXeHayky. [lpu
3TOM €CTb IOAW, KOTOpble HE TOMbKO
BEPST, HO W 3HAIOT U [1JaBHO UCTIONb3YIOT
COKpyLUMTENbHbIE CUAbl "0e3aHbI", Beas
TailHble BOWHLI UnM AOOMBAaACH NIMYHBIX
uenei. M noka 4to Knaccmyeckas Hayka
pasobnauuna cebs Kak HecrnocoOHylo
onucatb WNK OMNPOBEPrHYTbL BECH 3TOT
"MUCTULM3M™, [aHHbLIR NI0ASM B ouwly-
weHusx. lNpaBpa, Koe-Kakve warv oHa
cpenana...

M 00 3TOM MbI MOrOBOPKM B CReayko-
wwin pas.
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HALWWA KOHCVYJIbTALUUA

FAMHO E., MOCKATOB E. Umnynbe-
Hbiii MCTOUHMK MUTaAHNE MOILHOCTbIO
20 Br. — Pagwo, 2004, Ne 11, c¢. 30, 31.

NevyarHan nnara.

llepTex BO3MOXHOTO BapuaHTa Mnedar-
HOW Nnatel YCTPOMCTBA NPCACTADACH Ha
puc. 1. Ha Heil paamellleHsl BCe AsTanu,
Kpome BelKKoYaTtens nutaHwa SA1. Mnara
paccHMTaHa Ha NpYMEHEHWE MOCTOAHHBIX
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CIUIEBa TOAWMHON 2...2,5 MM C OTOTHYTON
noa NPSMBIM YINOM Nankoi pasmepamun
10x6 mMm. OaMH U3 TRAH3WCTOPOB KPENAT K
HEMY HEMOCPENCTREHHO, LPYrol — Yepes
NPOKJIAAKY
0,15...0,2 vMm. Ha nnate Tennooreon
IAKPCNNIT BUHITOM G Failkol M2, Ecnun
WCTOHHWK NPEANoAaraeTes uononbL3oBaTE ©
NONHON HAMPY3KOIA {1 A), paaMeps NaacTu-
Hbl YBENMYMBAIOT A0 57X60 MM.

©

TONWMHOM

Puc. 1

peauctopor MITT, noocTpoeuHbix CMN3-19a,
KepaMnyeckux Konpencatopos KV (C1, C3,
C5, C11,C12), nonuamaneHrepedTanaTHbIX
K73-17 (C2, C4, C6, C8, CI) n okeuaHeIX
cepuu TK dupmbl Jamicon (ocTanbHbIe).
AvoaHblii mocT VD1 — WOGM, octanebHbie
Aetan — ykazaHHeX Ha cxeme Tvnos. He
NOKa3aHHbIE Ha CXeMe koHagHcaTopsl C14,
C15 (rakke KM emkocTtbio 0,047—
0,068 mk<h) — GNOKMPOBOYHLIE B LEMNW
NUT& VA MUKPOCXCM, TNCPCMEIMNKK, Coeau-
HSOLLME NevaTHEIe NPOBOAHAKW Ha NPOTH-
ROMNONOXHOM GTOPOHE NAATHI, BNAaNBAIOT A0
YCTaHOBKM Ha MECTO MuKpocxem. [ Ipu Toke
Harpyaku o 0,5 A TpaHaucTopel VT1 n VT2
cHabxXaKT  TEnnooToomoM {ulobpaxceH
LUTPUXTTYHKTUPHLIMW JIMHUAMM), NPEACTAB-
nawmvMm  coGo  NNacTUHY  pasMepamm
57x30 MM 113 NUCTOBOTC ANKOMVWHWEBCTO

CTALLKOB C. MopepHM3ayus 3RyKo-
BOro npodHuka. — Pagna, 2003, Ne 11,
c.51.

MeyarHas nnara.

MNPOBHWK MOHTURYIOT Ha NNaTe, M3roToB-
AEHHOW NO HEPTEKY, WI0BPAXKEHHOMY Ha
pnc. 2. OHa paccynTada Ha npuMeHeHne
peavcTopos MIT, KepaMn4eckoro KoHaeH-
catopa KM, apwkkoporo nepeknoqatens
B1561 {(SA1), ABUXKOBOro BHIKIKOHATENA
FSP1010(SAZ) u nbeaoaronka 3MM-1. Nepen
YCTAHOBKOW MOCNEAHEro Ha MecTo {ero
MOHTUPVIOT Haa Mukpocxemolt DD 1) poso-
NOYHBIE GTOMKW, NprnaaHHLIe K ooy Kop-

(D ngoA 6
©

7oooo o000
oD
Boocoocnold
l/l’(HA'I

SA2

o o o {B'Bm"

[ )
teets Puc.2

nyca, ¢crudatoT NoA NMPSIMbIM YIMOM, 3 3aTen
noAMBaKoT UX KOHLD HEBCTREYY OUMH Opy-
rOMY € T2KMM pacueTOM, YTOOH MX MOXHO
ObING NPUAARTE K KOHTAKTHBIM NAGILAAKaM
TpaneuenpansHoi GopMbl Ha ruaTe.

HE4YAEB WM. YKB npMeMHUK B CBETO-
AWOAHOM aKKYymynaTopHoM doHape. —
Paguo, 2008, Ne 8, ¢. 43, 44.

O HeKOoTOpLIX AeTanaX NPUEMHUVKAE.

B npyeMHUKE MOXHO NPWMEHWTL UM-
NOPTHBIE MUHWATIOPHBIE AVHAMWYECKNE
ronoeky 38CS08G (Kpyrnasa pnamMeTpom
38 mm, MowHocTe — 0,3 BT, AnanasoH
yactor — 150..5000 ), YD40-02M,
YDAD-03M {40 mn, 1,5 BT, 500...5000 My,
YD40-01P {40 mm, 0,5 Br, 500...5000 I'u},
40CPO8K (kBagparHas 40x40 mm, 0,3 Br,
300...5700 '), 40KS08P {npamoyronbHan
40x20 M, 2 Br, 180...12500 'u). Conpo-
TURNEHUE BCEX HAABAHHBIX FONOBOK — 8 Om,
BHCOTa — MeHee 10 MMm.

BoamoxHaa sameHa sapukalia BBS10
{(VD1) — oteyecTBeHHLIN KB130A 11 3apy-
HexHule BB133, BB178, BB63%.

OBPATUTE BHUMAHUE

KOHOBAJIOB B. CHivkeume Temne-
PATYPbi B CUCTEMHOM GAOKE KOMITHIO-
Tepa. — Pagwo, 2008, Ne 3, c. 26 (pe-
naktop — A. fonrvii).

HEYAEB 1. Bnok nuralus H8 OCHOBe
NIOHUMAIOUIErD TRaHCHopMAaToPa rano-
retiMbix namn. — Pagwo, 2008, Ne 12,
¢. 28, 29 { pepaktop — B. Pporos).

Tepmopeanctop RK1 — MMT-1,

Penakrop — B. Ppones, rpaguka — B, Eponos
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