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YHUBEPCAJSIbHBIE YACTOTOMEPBI OT LN aKsTAKOM

ACH-8322 ACH-8321/8323/8325 www.aktakom.ru

' %1 ACH-8324
Wy @! ACH-8326

ACH-1310

YHUBEPCATBbHBIE YACTOTOMEPLI 1\ AKTAKOM

ACH-8322 ACH-8324  ACH.8326 YIMPABNEHUE C MK 110 UHTEP®EWCAM USB M LAN
ACH-8321 ACH-8322 ACH-8325 B m—
Kanane A, B, C {onuyumn) A B C N THI A KFE HAT -0 <
TManasoH BXOpHbIX HacToT (A, B) 0,1 'y...200 My T
[ManasoH exofbix wacTor (C) 200 Mry,..8 Ty (onuvs) | 200 MIy...8 My
OTHOCHTENBHER NONPeLLIHOCTE YaCcTOTh 1106 1*108 ! :
ONOPHOTD KEAPUBEOrO FeHepaTopa i —
Pa3pAnHOCTL MMAMKaLMM 10 s 3?”""""
VIBMEpEHIE [/ MTENBHOCTEM UMNYILCOR _10Hc..10¢ E“"_ ' b
WnTepcedic USBJ/LAN (onups) USB/LAN & E,;ﬁ;.
Muranme +55Bi2A agnanre| PRTid imay
(o aganmep 2208) | ~220 B —— *:*—.,...._.‘_dh—
Pazmepe, mv/macca, wr (He Gonee) 260 » 210 » 70/0,95
YHUBEPCAJIbHbBIE YACTOTOMEPbBLI ACH-8321/8322/8323/8324/8325/8326 h AKRTAROM
» MiamepeHue Hactotsl no exopam A, B, C = ViamepeHve onuTensHOCTY UMNYneca, B TOM Yucne
* MiamepeHue nepuoda no exogam A, B C HaKonieHvweMm CTaTUCTKN
* MHpguKkaLus ypoBHs curHana no exogam A, B, C * OpHOBPEMEHHbIN BLIBOA ABYX NOKAa3aHWA U3MepeHUs

* MiamepeHue gnutensHOCTH UMNYNBCOR No Bxogam A v B
* lamepeHne CKBaXKHOCTK MMMYNLCOB Mo Bxopam A v B
= MiamepeHne ckopocTu BpallieHus
= iamepeHne UHTepBana Mexay UMnynscamu
no kaHany A u kasany B

YHUBEPCAJIbHbIE HACTOTOMEPbI ACH-8322/8324/8326
BbICOKOKOHTPACTHbIW MPAGUYECKUIA OLED AUCIUIENA C BbICOKMM PA3PELIEHVEM

* VnepxaHwe nokazaHui
* PexuM OTHOCKTENLHBIX U3mepeHuit (OTKnoHeHne
TEKYLLEA HacToThl OT Ha4anbHOM)

MeHio MaMeperit (8 BUACE MAMEPeHuit)  [MpencTaBneHue B Suge rMcTorpaMmsl  CTaticTueckan oBpaorka (7 napametpos) Marematieckyie dyHkuym (6 napameTpos)
8-PA3PSIHbIN YACTOTOMEP ACH-1310 h AKTAKOM

» [mnanasoH BxoaHeix YactoT 0,1...1,3 Ty » YyBCcTEUTENBHOCTL BXOLOE (rms) A, B-25mB ... 1 B;

* MiamepeHua 4acToTel, Nepuofa, BPeMEHHOro uHTepeana Bxoa C - 15 MB (100...800 Mry), 60 mB (800...1300 MI'y)

= PaboTa B pexxumMe CHETHMKE

* VHTepdeiic RS-232 = BxopHoe conpoTvBneHue / MakCUMansHoe HanpsreHue

= [InanazoH BXogHBIX HacToT: No Bxoagy A - 10 MITu... 100 Mly, BxoaoB A, B-1MOm/250B; sxon C-500Mm/3B

no exogy B - 0,1 MNy...10 MI'y, no excpy C - 100 MIMy...1300 MMy

NMOPTATUBHBIE YACTOTOMEPbI ACH-2801/3001/3002 1 RISTRIOM

ACH-2801
7 paspapos

Mogens
wHaMKaTop XKW

ACH-3001
10 paapApoe

ACH-3002
10 pazpAgoe

AMANAZ0H MAMEPAEMBIX HACTOT 30 MIny...2,8 Iy 1 MMy..3 1My 107u.31My
paspeLaiLas CHocobHOCTs 1wy 1l /100 My /10fu /1 Mu/01 My | 1y /1000y /10 My /1 Tu/01 1y
BPEMA MIMEPEHWS, C 0,0625 0,0625/0,25/ 1/a 0,0625/0,25/ 'a
YYECTENTENEHOCTE Ha YacToTe 100 My 5mB 0,8 mB 0.8 MB

BXOOHOM MMNEAAHE 50 Om 50 Om

1 MOm / 50 Om

Ten./dhakc: (495) 781-49-69 (MHOroKaHasbHbli);
Web: www.eliks.ru; E-mail: eliks@eliks.ru
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Tupax xypHana «Paguo» Ne 8 cgaH ans pacceinku nognucuukam 04.08.2010 r.



CBLILLE 600 HABOPOB, Y3/10B, MOLYSIEW,
W PAOVOLETAN OT PA3HbIX MPOU3BOAM-

PAJVIOHABOPbI, TOTOBbIE YCTPOUCTBA

TEJTEW HA JIIOBbIE CITYYAU KZHW,
~ BbICBIAAEM MO BCEU POCC A ¢

BCé 310 — B MHTEepHeT-MarasunHe

WWW.DESSY.RU L.

E-Mail: post@dessy.ru
. 1071 13 r. Mocxsa, a/ﬂ 10"

8-800-200-09-34

\ 3aKa3 — KPYrIOCyTOYHO,
= becnnatHbin 330}101{« ‘
- Ano Poccuum € 9.00 no 18.008

PPESEPHO-TPABUPOBAJIbBHBIE MALLIMHbBI
ANs NU3roTOBJTIEHNSA NEYATHBIX INJIAT

EGX-600/400 EGX-350

Pazmep paGouero crona EGX-600: Pazmep pa6ouero ctona EGX-350:
610 mm (X) x 407 mm (Y) x 42 mm (Z) 305 mm (X) x 230 mm (Y) x 40 mm (Z)
Pasmep paBoyero crona EGX-400:
407 mm (X) x 305 mm (Y) x 42 mm (Z)
BbicoKOCKOpPOCTHBIE, BHICOKOTOYHEIE U AOCTynHbIe No yeHe (ppe3zepHo-rpaBypoBanbHbie
MaliMHbl A1 U3roTOBJ/IEHMA NeYaTHbiX NAart. Bo3MoXKHO Kak ¢hpezepoBaHne pa3BofKH,
TaKk M cCBepreHue OTBepcTvii Ansa YCTaHOBKHM MMHKPOCXEeM H MNpoyYux AeTanei.

OGULIMATIEHBI AUCTPUBLIOTOP =WeMarTec

www.Roland.ru Ten. (495) 981-49-65 Imagine. B Roland’

ten./daxc: 608 7713

advert@radio.ru

Otpen pexnamst xypHana «Paauo»

Ten.: 608 9945,
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MACCOBBIW
EXXEMECH4HbIA
HAYYHO-TEXHUHECKWIA

“PRARONMENTENE"—“PRAKOSPONT —"PAgND" HYPHAT

“Radio” is monthly publication on audio, video
computers, home electronics and telecommunication

YYPEOWTENL U UBOATESb: PEOAKLIMA XKYPHAA «PAAVIO»

SapervcTpyposak Komureron PO no nevaru 21 mapra 19951
Perncrpaumonteii Me 01331

naeHbiii pegakTop B. K. YYAHOB

PepakumorHan Konnerua:

A. B. TONBILLKO, A. C. >KYPABJIEE, B. C. MEAHOE,

E. A. KAPHAYXOB (OTB. CEKPETAPB), C. H. KOMAPOE,

A. H. KOPOTOHOLLKO, B. I. MAKOBEEB, J1. B. MUXATTEBCKIMIA,
C. J1. MMLUEHKOR, B. I. CTENAHOB (NEFBLIA 3AM. M. PENAKTOPA),
P. P TOMAC, B. B. ®POJIOB

Buinyckalowumii pegaktop: A, C. JONTUA

O6noxxka: B. M. MYCHSKA

Bepcrka: E. A. TEPACUMOBA

Koppektop: T. A. BACWUITLEBRA

Anpec pegakumm: 107045, Mockea, Cenveepctos nep., 10
Ten.: (495) 607-31-18. dake: (495) 608-77-13

E-mail: ref@radio.ru

I'pynna pabotel ¢ muceManu — (495) 607-08-48

Ornen pexnamebi — (495) 608-99-45, e-mail: advert@radio.ru
PacnpocTpaHeHue — (495) 608-81-79; e-mail: sale@radio.ru
Mognucka u npopaxa — (495) 607-77-28

Byxrantepus — (495) 607-87-39

Halum nnaTexHee PeKBUSnTEL
nonysatens — 3A0 "Xypran "Paguo”, MIHH 7708023424,
p/ed. 40702810438080103159
Bank nonyuatens — C6epbank Pocoun OAO 1. Mockea
kopp. cuet 30101810400000000225 BMK 044525225
Moanucado k nesaty 19,08.2010 r. Gopmar 60>84 1/8. Mevyars opoeTHas.
O6wen 8 ¢ua. ned. 1., 4 6ym. 5., 10,5 y4.-map. n.
B poasuuy — UueHa A0roBopHan
MoANUCHOR MHBEKC:
no karanory «<Pocnesars — 70772;
no karanory Ynpasnenus dhefepanbHoi NouTosoi cenan — 89032;
no xaranory Pocouiickoi npeccel NMOYTA POCCUM — 61972,

3a copepxaHne PeknamMHoro oGLABNEHUS OTBETCTEEHHOCTE HECeT
peknamoparent.

3a OpUrMHANEHOCTE W COAePXKaHNe CTaTbit OTEETCTBEHHOCTE HECET aBTop.

Pepakuma He HECET OTBETCTBEHHOCTI 33 BOSMOXHEIE HEraTvEHEIe NocnencT-
BIA UCNONBE0BAHWS ONYGIMKOBaHHEX MaTEPUENOBE, HO NPUHWMEET MEpE! NO MC-
KIIOHEHWIO OLIMBOK 1 ONEYaToK.

B chydae nprema pykonucu k nyBnvkauyy peaakums craeut of aTom B u3se-
CTHOCTL aBTopa. [py ST0M PefaKuys NONYYaeT UCKIIIOYUTENEHOE NPAB0 Ha Pac-
NPOCTRaHEHE NPUHATONO NPOW3BEEHUA, BKAIOYas €ro NyOIMKaLMK B XypHane
«Panmo», Ha MHTEpHET-CTPaHKuax XypHana, CD unn nHbiM obpazom.

ABTOPCKOE BO3HArpaxaeHve (roHopap) BHNNaYMBaeTcs B TEHEHNE OAHOTO
Mecsua nocrne nepsoin nybnukaumn B pasMepe, onpepensiemMom BHYTPEHHWM
CNPaso{HMKOM TapWhOR.

Mo ucTeseH OAHOrD rokga ¢ MOMEHTa Nepeoil NyBnvkaumu asTop UMEeeT
npaso onyGnMKoBaTh aBTOPCKWIA BEPWAHT CBOBro NPOM3BEAEHWA B [PYTOM MeC-
Te 6es NPenBapUTESNEHONC NMCLMEHHOTO COTAACHA PeAaKLMN.

B nepenvcky peaakLma He BCTYNaeT. PyKonucK He peueHsmpyioTcs 1 He Boa-
BpALLBIOTCS.

® Paguo”, 1924—2010. BocnpousseneHue Matepuancs xyprana «Papmor,
WX KOMMEDPUECKOE WCMONBIoBaHne B NoBom Bnge, NONHOCTEIO Wik YacTuYHO,
[ONYCKAETCA TOMBKO C MUCHMEHHOT0 PaspeLieHs Peaakuin.

OtnevartaHo 8 3A0 «MTONUMPADUHECKII KOMIUTEKC «3KCTPA M=,
143400, Mockosckas o611, KpacHOropekmii p-H, a/m «banmmuss, 23 km.
Bak. 10-08-00-260.

I KomnbiotepHas cete pepakumn xypHana «Paawo»
HaxOOMTCA NOJ 3aLMTON aHTUBWMPYCHON NporpamMmb
DrWEB W. Janwnosa.
TexHurueckas nopoepxka 000 «Canly» (Cankr-NeTep-
__ | 6yprckas arTvevpycHas nabopatopus W, LaHunoea).
[Tl htip://www.drweb.ru Ten.: (812) 294-6408

Ten.: 956-00-00
Wrrepuer: www.comstar-uts.ru
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8-M1 Esponelicran BbICTa
0. MAPLLUMHA, r. Mocksa

atom rogy © 29 wioHs No 2 uiona B naeunboHe Ne 75

Bcepoceuiickoro BEICTABOYHOIO LIEHTPA COBMECTHO NPOo-
LK ape monogexHsie eeictaeky: 10-5 Becepoccouiickas Bbli-
CTaBKa HAay4yHO-TEXHWHECKOro TBOPYECTBA MONOAEXWN
"HTTM-2010" » 8-s Esponeiickas BeicTaeka Expo-Science
Europe 2010 ("ESE 20107). OpraHusaTtopamyl BLICTABOK BLICTY-
many MUHWCTEPCTBO CropTa, TYPU3Ma 1 MONOLAEKHON NOnMTI-
k1 Poccuiickoin Gepepauvy, PenepancHoe areHrcrsc no
nenam monopexy, Mpasvrenscreo Mockesl, OAO "TAO BBLL,
Coget pekTopoe By308 Mockesl 1 Mockosckoil o6nactu, Moc-
KOBCKWI ropogckoii JBopeL, AETCKOro (IOHOLIEeCKOro) TBopHe-
crea (MIL(H0)T), Obliepoccuiickoe oBLIECTBEHHOE ABWXE-
HWIe TEOpYECKMX neparoroe "Miccnenoearents” (00AW), Lenap-
TameHT obpasoeakvs . Mockesl, MexayHapoaHas opraHnsa-
uma MATNICET (MILSET) npu noanepxke MuHncrepcTea obpa-
30BaHVS 1 Hayku P, Toproeo-npoMbILLEHHOI nanaTkl PO,

Boictaskm "HTTM™ 1 "ESE" — aro cneuvanusvpoBaHHble
MEpONpUSTUSA 1 TANaHTIIMBOM MONOAEXW, 3aHUMAIOLIEACS
HAY4YHO-TEXHWHECKUM TBOPHECTBOM. Ha HeCKONbko AHEN OHW
coBMPAIOT BMECTE YBREHEHHBIX HAYKOW M TEXHWKON IOHOLLER 1
[eBylLIeK 13 PasHbIX CTPaH Mupa. Liens BLICTABOK — NOBLILLIEHVE
VIHTEPECA MOSIOAEXM K HAYYHO-TEXHUHECKOMY TBOPHECTBY, NMpu-
BNEYEHVE BHUMaHUA OOLWECTBEHHOCTH, roCCTPYKTYD, KOMMEpP-
YecKMX Opranu3auwmin K pabotam Monoabix yHeHbX. A AR MHOMAX
yuacTue B BLICTABKE UrPaeT PeLIaIoLLYi0 POib B HaY4HON Kapb-
epe 1 CTaHOBWTCH BEXHON "NYTEBKOA B KN3HbL".

Ha nnowaau okono 14000 m? Gonee 1500 npepcTaBuTenei
TanaHTNMBON MONONEXW B Bospacte ot 6 Ao 30 ner w3 61-ro
pervosa Pocouu n 30 ctpad mupa nNpoaemoHcTpuposany
cebilie 900 Hay4HO-TEXHWHECKVX NPOEKTOB W pa3paboTok,
HanpaBneHHLIX Ha COBEPLIEHCTBOBaHWE pasnnyHblX chep
*uaHu obluecTea.

B TOpXECTBEHHOW LePEMOHUM OTKPBITVA 28 WIOHA NpuHANK
YUACTVE MMHWMCTP CMOPTa, TYPY3na v MONOAEXKHON NOMUTUKIA
P® Buranuii MyTko, ero samectutens Oner PoxHoB, rybepHa-
Top YnesHoBckoi obnactv Ceprei Mopo3oe, nepebii 3aMecTu-
tens mapa Mockew B Mpasutensctee Mockesl JliooMuna
LllgeLoBa, pyKOBOOMTENL AENapTameHTa CemeliHOV 1 MOono-
nexHon nonvtuk Mockewl Jiogmvna [ycesa, reHepanbHbi
avpextop OAO "TAO BBL" Mean Manaxos, npeawaeHt MILSET
PofepTto Mpanero v apyrie noYeTHLIE rocTu.

B BLICTABKE NPUHANKM YYacTHe BedyLIMe DOCCUICKME KOMNa-
Hun "Coloz mawmHocTpovTenei Poccuw”, "O6opoHnpom”,
"Poceuickue xeneaHsle goporu”, "YK I'pynna MA3", OAO "Pyc-
Mppo”, OAQ "Tyrones™, "O6benMHEHHas CyAOCTPOWTENBHAS
komnanua”, OAQ "CUTPOHWKC”, NPOMBILLINEHHBIE NpeanpuaTUs
VrbaHosckol obnacty, MK "Pocatom”, KOTOpLIE NMPOBen CBOA
TEeMaTUHECKWIA KOHKYPCHBIM OTOOP NPeacTaBneHHbIX NpoeKTos.
Tak, "O6benuHeHHas CynOCTpOUTENLHAS KoMmnaHus™ otobpana
cemMb NPOEKTOE W NPELNOXKWIA BBTOPaM OTPaCNEBYIO CTaXMPOB-
Ky Ha MoboM CYOOCTPOMTENEHOM NPEeanpusATvn, BXOSLEM B
COCTAB XONAMHIa, NATHAALATL NYYLLIMX NPOeKToB 0ToBpaHsl Ans
nemoHCTpalun Ha BoemupHon eeicTaske "SKCMO-2010" B
LLiatxae. B pamkax AeNOBOW NPorpamMmel "Hayka n TexHonorus™
NPOLLNYV MaCTEP-KNacchl OT BeOyLUMX KOHCTPYKTOPOB 1 Cneupa-
JMCTOB KPYMHEALWNX NPOM3BOACTBEHHBIX KOPINOPaLi.

BKCNO3VLIMIO BLICTABKM OTKPLUIM WHTEPaKTMBHLIE PAsfens,
TeMATUKa KOTOpbLIX HanpaeneHa wa npvoblieHve aerei K
Hay4HON JenTensHoCTW, (GopMUpoBaHne Ux MUPOBO33PEHNUs W
passUTVE HABLIKOB VCCNEfoBaTeNs 1 3akCnepyMeHTaTopa:

+ Oepesns "Manenbkue u Haxopumsbie” (0€BM3 pasne-
na — "YnuBnRsEics, nccnenydi, cosepiar oTkpeiTys”) npeacTa-
BMNA MEpEbLIe LWarv UCCNenoBaTeNsLCKon OERTENBHOCTY MNaa-
WX LUKOSNBHWKOB M YHaLLMXCA YHPEXAeHWIi AONONHUTENBHOro
obpazoBaHuna.

¢ "Mapk Hayu4HbIX OTKPBITWA" (OEBU3 3KCMO3ULMKM —
“MocMOTPY, NOTPOrai, MCCNenyi, caenai oTkpeiTue”) cobpan
nog, "CBOMM KpbIIOM” yHaLLMXCA LWKOS, NWUees, TMMHa3nia u
KONNEmkKeit, BOCNNTAHHWKOB LEHTPOB Y JOMOB Hay4HO-TEXHW-
4EeCKOro TBOPHecTBa.



3HauuTenbHaa 4YacTbe  3KCNo3vummn
BhICTaBku Bbina noceslleHa poboToTex-
HUKE,

3eneHorpanckas MexiukonkHas nabo-
patopus PoBototexHukn Ha Gaze nuues
(PU3UKO-MATEMATUHECKOIO npodpuna
Ne 1557 npepctaenna NpoekThl, paspabo-
TAHHBIE C WCNONL30BaHWEM Cpepdbl npo-
rpammupoBanus LabVIEW: wHTepakTve-
HbIll NasepHBlil TMP, NHEBMATWHECKUA
poBoT-COPTUPROBLLWEK, CUCTEMA C pacnpe-
LOENeHHbLIM WHTENNeKToM, OeiCTBYIoWas
mogens Tomorpada. CrypeHThl 5-ro Kyp-
ca lMonutexHwyeckoro konnepgxa Ne 39
r. Mockewl AHnperi Yrewes v Bnagummp
fopur (cm. poTo Ha 2-i c. 0BNoXKNU)
nos, pykosoacTteom B. d. OBCsiHHMKOBA
coapann poboT-uccneposarens ans c6o-
pa nHpopmaumm 06 OKpyXatoLLei cpene ©
nomoLeo BeG-kamepsl. PoGotom yrpae-
naet oneparop MK pucraHUMOHHO C
nomouso Wi-Fi nocryna.

Po6oTorexHukoin Ydumckuii rocyaap-
CTBEHHLIF KOMNEOX Paano3neKTpoHMKN
3aHVMANCH Elie B COBETCKOE Bpemsi —
210 BblM NpoMbllUNeHHble poboTel. C
2006 r. eepyTcs paspaboTky Mo CO3[anuIo
CODCTBEHHBIX MOAenei u MogepHusaLym
VKE CYLLUECTBYIOLMX aHapouaHex pobo-
TOB, HAOENEHWIO WX TEXHUYECKMMI Opra-
HamMu YyBcTE W peuyn. CobpaHo 20 mMuHK-
poBoToe, "poctom” o 35 oM. ina nemoH-
CTPaUMK BO3MOXHOCTEW MMHWM-ZHOPOW-
JFOB NPOBOARTCH MOKA3ATENbHBIE BHICTYN-
neHus — Gou 1 TaHusl. Takke B cTeHax
Konnemxa paspabaTblBalOT 3K30CKener,
poBokap ¥ pasnVyHbBle CaMOXOOHLIE
MAaLLVHEL.

CrypenTthl dhakynsTeta gusaiiHa v Tex-
Honorun MOCKOBCKOMoO ropopckoro nega-
rorM4HEcKoro yHusepcurera AnexkcaHap
fopnees, Anekceii Kawees, BukTop
1Operkoe 1 craplunii npenonaearens Eka-
TEpUHA de0ﬂaaa (pyxoBOOUTENL — MPO-
deccop B. E. NaBnoeckuit) NpoaemoH-
CTpupoBan MOCETUTENAM poﬁouﬂulo
{cm. doro Ha 2-A c. obnox-
KM), KOTOpas MOXET CcTaTb |
AKTWBHBIM MOMOLLHMKOM nefa-
roroB W BOCMUTATENEN, yuute- |
nell HasanbHBIX KNaccoe (npeg-
rnonaraeTcs, HT0 NpUCYTCTBUE
poBoTa Ha 3aHATUAX MOBLICUT
nosHaBaTefbHYD aKTUBHOCTL |
YHALLMIXCS), @ Takke My3€WHBIX |
paboTHMKOB W COTPYAHWMKOB
6uBIMOTEeK MpW NPOBEOEHWN
y4eBHO-BOCNUTATENEHBIX U A0-
CYrOBLIX MEPONPUATHIA.

Mepansio  eeicTaeky  "3a
YCIEXM B HAYYHO-TEXHWHECKOM
TBOp4ecTee” Obln HarpaxaeH
PAO, YHacTHWKOB, Cpegu HWX:
Banum Peiaes, BOCNWTAHHUK
CraHumm 1oHbIX TEXHUKOB [3ep-
XMHCKOro paiioHa r. OpeHbypra
3a paboty "PobOT-NMWHIBUH",
LoeeHanuatvneTHuin Hukonaii banakuH
(doTo 1) uzs LieHTpa perckoro TROpHeCcTBa
r ABakaHa PecnyBnukn Xakacus (pykoso-
autens — A. . Banakmi) 3a NPOeEKT aHep-
rOHE3aBNCHMMOTO JOMa.

€EpPOCCHHCRAa"a BhICTaBKa
BRa Expo-Science Europe 2010

AkTuBHOE yyacTve B paboTe BLICTEEKM
MPYHUMANK yYalLWecs CTapLinx KNaccoB.
Anekceri KoxesuH wa nuues Ne 1537
r. Mockewl nop, pykosogcteonm M. M. Mun-
4YeHKo pa3spaboTan nNporpaMmHbBI KOM-
MNEeKC yAaneHHOro ynpaeneHus KomMnbioTe-
POM C UCMONL30BaHMEM MOBMITBHEIX YCT-
poicTe. C NoMOLWBID 3TOMO KOMIAEKca
Nnone30BaTenk NOMy4YaeT BO3MOXKHOCTh
OVCTaHLUMOHHO YNPaBNKTh KOMNLIOTEROM B

pexuMe peanbHOro Bpemesyw va niobGodk
TOYKM NNaHeThl, UMEeR Nvllb MODWNEHOE
YCTPONCTBO (HanpwumMmep, COTOBLIA Tene-
(bOH) C MOAAEPKKOIN Java, NOAKMOHEHHOE K
rnobansHoM CeTu.

CtymeHt konnepxa cesau Ne 54 |
r. Mockewl eopruii lNasnoe (pykosopu-
Tens — 0. B. Megeegs) nokazan pabory
cTeHga "HeoBwkHOBEHHBIE Yygeca” no
OXxpaHe My3eiiHbiX LieHHocTeln (cm. dpoTo
Ha 2-i c. 0BnoxKu).

BocnvTaHHuky nabopatopun paguo-
anexkTporvky  LUA(KOMHTT . Apmasupa
KpacHopapckoro kpast (6eccmenHulid am-
PEKTOp LEHTpa Ha npoTsieHun 35 net
B. V. CUMOHBSIHL) NpOReMOHCTPUPOBaNi
ceow paspabortku (oo 2): JmuTpuii
3aBOPOTHBI — MakeT 3KCnepyMeHTaslb-
HOM OOHONPOBOAHONM YCTAHOBKW, NpeaHa-
BHA4YEHHON oNs DeMOHCTPauMy ONbITOB Mo
nepefaye 3SNeKTPUHECKOW 3Heprun rno
oaHoMy mpoBogy; Hukonaii CknbuLxmin —
MOAENb SKCNepUMEHTaNLHOM ONTMHECKOoR
NWHUK CBR3W N5 NPOBEAEeHWs ONbITOB MO
opraHm3auvn MHGOPMaLMOHHLIX MOTOKOB
B OMNTU4ECKW NPO3PayHoil (BO3AYLUIHON)
cpene UnM ¢ NOMOLLBID ONTOBONOKOHHBIX
ceerosopoe; Crenan LlmukmH — 3nekr-
POHHBIA “"OXPaHHUK™ £71A 32aLLMTH 06LEKTOR
aBVauvn W CENBXO3Yroavil OT NEepHaThix,
KOTOPLI MpeacTaenser coboil 3ByKOBO
reHeparop, cnocobHBIi BOCNPOW3BECTH
KDWK XMLLHOW Mvupl; AHapesi CemuneTos
{oH HarpaxaeH Mefaned BwicTaBku "3a
ycrexu B Hay4yHO-TEXHWHMECKOM TBOpHYe-
cTBe") — ocLwnnorpaduyecKyio NpucTas-
KY, NpeaHasHa4veHHyI0 ANg UCNoNb30BaHWs
B KAYECTEE 3anoMUHEIOLLEero YCTPOWCTEa K
nobomy aHanorosomMy ocumnnorpacdy npu
MCCNenOBaHnM HUSKOHACTOTHLEX CUrHaNoB
11 OOWMHOYHBIX MMIYSILCOB,

Hawnboneiee oxuenedve Habnopa-
JNIOCb BOKPYI "COJIHEMHOrO™ TPEXKONeCcHo-
ro Besnocunena “e-car”, Gonebllue Hanomm-
HaIOWero MuHW-aBTomMobuns (oM. doto
Ha 2-ih c. 06GNOXKK), KOTOPLIM co3danu
yHauwecs wkonst Joseph Anglade (Ppaq-
UMR) [Ns yYacTus B eBPONEeRcKom pannm
TPAHCMOPTHLIX CPEOCTE Ha CONHEYHBIX
BaTapenx. B TeueHve naTy AHEN LUKONbHN-
K¥ Npecgjonenn Ha eenocunene rnyts or
BapcenoHsl no Tynysel NPOTAXEH-
HOCTEIO 450 kv, Pebsita ycraHoeu-
SN Ha CBOIA TREXKONECHWK CONMHEY-
Hyto BaTapelo NNoLaas B Nono-
BMHY KBELPATHOrO MeTpa G O4eHb
eeicokmm KMNL, — oHa cnocobHa
npeobpasoeare 10 20 % conHey-
HOM 3HEPrMK B SNEKTPUHECKYID,
MakcUMankHas MoliHocTe BaTa-
pen — 90 Bt. 3nextpuyeckan
BHeprvis, KOTOpyK Beipabartsieaer
COMHEYHAR NaHEeNk, MCMONb3YETCs
ONs  3apsaky  akKyMyNATOpHLIX
BaTapein HanpsxkeHuem 48 B, yc-
TAHOBNEHHLIX HA "conHeyHom”
. Benocunege. B pewkenve Tpadc-
NOPTHOE CPEACTBO MPUBOAMT K-
60 "peurarens” B OHY HYENOBEYE-
CKYIO CuAy — € NOMOLLLIO neaa-
neit, n1Bo KUNOBATTHLIN Tpexdas-
HLII anekTpogBvrarens, nurae-
MBIV Yepes npeobpazosarens OT akkymy-
naTopHelx Gatapei. MakcumansHas cko-
pocTh — 52 KM/4, MakcumMansHeIi 3anac
Xo[a B NacMypHyio mMorogy no pPOBHOW
NOBEPXHOCTN —




YuraTenu, NPUCNABIIAE B peAakymio niobeie nate U3
LIecTH KynoHoB 3a nonyrogue, cMOryT NpereHhoBaTh

Ha oanH M3 NPpU3os.
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Crypertel HeaaBuCMMOro yHMEED-
cuTETa M3 MekcukaHckoro r. [NysBna
E. CanvHac v [. Toppec (PakynsteT
MHPOPMALMOHHEIX  TEXHONOrMiA) B
coagTtopctee ¢ E. Coto (UHeTUTYT du-
auonorvm) paspaborany annapaTtHo-
MporpaMmMHelii KOMNAEKC Ana avar-
HOCTUKM COCTOSHWA BECTUOYNAPHOro
annapara Yenoseka. Tpaemsl BecTvby-
napHoro annapara obb4HO conpo-
BOX/AKOTCA YTparoli cnocobHoCTW K
6anaHcupoBaHuwio. [ns oueHku co-
CTORHUSA MPOBOAATCA  U3MEepeHus
aMMTYObl ¥ HacToThl PackaqvBaHus
Henoeeka, CTOALLEro Ha cneumansHon *
nnardopmMe, C NOMOLWBID YEThIpex
JATYMKOB, ONpenensiowux naMeHe-
HKWe pacnpegenedus eeca. Mudopma-
umna nepepaetcs no Bluetooth Ha kom-
NbIOTER, YCTAHOBAEHHAA Ha HEM Mpo-
rpaMmMa aHanuaupyeT v Bu3yanbHO
otoBpaxaer no3y uenoseka. MNpen-
BapUTENbHBIE PEe3yNLTaThl MOKasanu,
4TO 9TOT KOMIIEKC MO3BONAET TOYHO
W3MEPSTL CNocoBHOCTL YenoBexa
COXPaHATb BEPTUKANBHOE NONoXeHue
1 MOXET BbITk NPEKPacHOl ansTepHa-
TVBOV JOPOTMM CUCTEMaM, NPeACTaB-
JIEHHLIM CErOAHA Ha PhIHKE.

MpoBnemy HanpabBnAKWMX YCT-
POICTB ANA CRenbiX oaeii, 41cno
KOTOPBIX B MUpe focturaer 45 mMnH
HenoBeK, NbITAOTCH PeLUnTb CTYAEH-
Tel M3 Wtanun. OHv npepctasmnm
ANEKTPOHHLIA Npubop, NpuUKpennse-
MBIV Ha NoAc cnaGoBWAsLLEro Yeno-
Beka. ITO YCTPOWCTBO onpenensier
NPenaTCTEKS, BO3HUKAIOLLIME Ha NMyTH,
W NpeaynpeauTensHBIMY CUrHanamm
coobuiaeT o Hux nonsacparento. B
yane ynpaeneHus NPUMEHEH MUKPOKOHT-
ponnep, KoToplii obpabartwieaeT NHGOP-
MaLWIo, NOCTYNAKOLLYIO OT AATYUKOB, $op-
MUPYET ABa Buaa BubpocurHana B 3asu-
CMMOCTM OT MPenaTCTBUS K1 Nepenaet
3BYK B FONOBHBIE TENehOHH.

Kak ¢ noMOwWpB 9NeKTPOMarHnTHBIX
BOMH Nnepegasark MHOOPMaUWIo 1 3Hep-
U0, U3YHAIOT SKCMOHEHTH W3 PAasHbIX
YroNnkoB My pa: HeTBepo CTYAEHTOB W3
Yuueepcuteta ropopa Penxa (@panlupmsa),
cobpas nepepativk 1 UMdbPOBO Mpu-
eMHVK, Cymenu nepepaTtk TEeKCT W psa
v30BpaxeHuini ¢ OQHONO KOMNBIOTEPA Ha

4. APYrOl C MOMOLULIO ABYX NMPOBONOYHBLIX

aHTeHH, Opumii Tprypuy w3 1. JiobnsHbl
{Cnoeenvs) NPOAEMOHCTPUPOBAN 3KCTe-
PUMEHTASIBHYIO YCTAHOBKY MO MCCnenosa-
HWIO BECNPOBOOHON NEpenayiv SHeprum.
Yuawmecs 11-ro knacca cpegpHei
wkonel Ne 10 r. KpacHospcka Mnes XKy-
4 pagsnes, AHacracus v Hukra Monensiue-
Bbl (nop, pykoBopacteoM T. B. MNorpeGHoid

npy COABTOPCTBE HAay4HOro KONNekTHBa
TPW3 CDY) cozpany Nekn — MUHU-3NEKT-
poctarumio (poTo 3). B ocHOBaHUM NbXK
HaxoguTcs HeBOoNbLLIOE KONeco ¢ nonac-
TAMY, NOXOXEE HA KONEeCo BOOSIHLIX Menb-
HUL, Y rpe6Hoe koneco napoxopos. Mpu
ABVXEHWI Ha TaKWxX NbbKax NonacTii Kone-
ca, BLICTYNAloLLMWE 38 NNOCKOCTE CKOMBXE-
HUS, LENMSIOTCH 38 CHEr W Ha4yMHaloT ero
BpaLiark. Yepesa peaykTop Koneco npuBo-
AMT B OBWXEHWE pOTOp reHeparopa,
BoipabarbiBaoLero aneKTPUHEcKUi TOK.
3TOT TOK MCNONBL3YeTCs LNs 3apsapku
aKkkyMynsTopHoi GaTtapewn, OT KOTOpOi
NOTOM MOXHO 3anuTarte pPasnuyHble
notpebuteny (HAaBUraTop, COTOBLIA TEene-
doHunT Ao).

CryneHTsl MOCKOBCKOro aBMaumoOHHO-
ro uHetuTyTa (fOCYnAapCTBEHHbIA TeXHN-
YECKMIA YHVBEPCUTET) O3HaKoMunu noce-
TUTENEN C AOCTIXEHUAMY By3a B 0Gnactu
Hayku ¥ TEXHWKKW: npoekT GoluoBOro
pobora "APAK", mukpooupuxabne pns

MONETOB Ha OTKPLITOM BO3AYXE U B NOME-
LEHWAX C LENBIO BO3AYLIHON GoToChEM-
KW 1 BuaeoHabniogeHus. Jupwxabne cno-
cobeH OCYWEeCTBASTL NONeT CO CKOpo-
cTeio 60 KM/M4 HA paCCTOAHVE NECHTKOB
KUNOMETPOB, B TOM YYCNe B YepTe ropoda
nipu eeTpe go 10...12 m/c (doTo 4).

Heckoneko akcnoauumic Geinv nocesi-
WEHb! aKTyaneHoli npobneme aneproche-
pexerHns. Ha ctenpe MOCKOBCKOW rocy-
[apCTBEHHOI akaneMvy KOMMYHaNLHOro
XO3AMCTEA W CcTpowuTenbcTea (kadenpa
BNEKTPOHWKN M SNeKTpoobopyno-
BaHviA) NMPUBEOEH pacHeT SKOHO-
MUHECKON 3P PEKTVUBHOCTH pas-
JUYHBIX CBETWIEHWKOB W NOKa3aHb!
NpevMyLiecTBa CBETORWOAHLIX
. namn. CryoenTel Mockogckoro
BHEPreTUHECKOr o WHCTUTYTa
. . Poxxos, M. Owypkos, A. Cvmip-
Hoe 1 acnupaHTt C. O6pa3ios
. NPEACTaBUAM CEPUID "MHTEIEKTY-
| aneHbIX" WCTOMHWMKOB NUTAHWA W
cucTtemy GecnpoBofHOro ynpas-
| NEHWS ON5 YNKYHBIX CBETUTEHWKOB
. HOBOro nokonexwna {(cm. poTo Ha
2-ii c. oBnoXxKu).
| MHBECTULMOHHLIA NPOEKT nep-
| BOTO POCCHMICKOro MNpUeMHMKa
MHTEDHET-pPaguocTaHLWid paspa-
6oTaH B MypoMCKOM WHCTUTYTE
BrnaayM1pcKoro rocyAapcTBEHHO-
ro yuueepcuteta. [lpumeHedue
WTEPHET-Paano co BpeMEHEM NO3-
BOJSIUT OTKa3aTbCA OT NPOBOOHOIO
n Knaccuueckoro "6ecnpoBoaHO-
ro" paowo, obecneuwwT pocTyn K
THICHYEM CTaHUWIA CO BCEro Mupa
Yyepes BCEMUPHYIO ceTk VIHTepHeT
- 1 yertkoe, 6e3 nomex, Lubposoe
kayectBo curdana. lNopaepxka
CUCTEMBEI OMOBELUEHWMA MNO3BONWUT
. OMepaTUBHO U3BELLaThL HaceneHve

0 YpE3BbINaNHEBIX CUTYaUMaXx.

' B Becesniog 1 nosHaBarenkHoe
NYTELLECTBUE B MUP HAYKY 1 TEXHW-
KW MpWIrnacun rocTteil BolCTaBku
KONMEKTUE CO3p0aTenei Teneswn-
3NOHHOW nporpammel “Tanuneo”,
BLIXOAALLER B 3Up Ha TenekaHane
CTC (cm. poro Ha 2-i1 c. 06-
noxkn). AnexcaHgp lMNywHoi v ero
KOMaH[a B yBNekatensHon ¢gopme,
6e3 OBUNBEHOrO WCNONL30BaHWA
Hay4HbIX TEPMUWHOB, AOCTYMHbLIMMK
08 GONBLUMHCTBA 3pUTeneil cno-
BaMIK 1 Ha NOHATHLIX NPYMEPaX pacckasa-
J1 W NPOAEMOHCTPUPOBANN ONBITHI, B KOTO-
PbiX MPUHUMANK Y-acTUE IoHble n3obpeTa-
TENM W MOCETUTENU JKCNO3Wumin. Beinn
nokasaHsl "kaptodensHas nylwka”, npubop
nna gemoHcTpauuu adggexTa, KoTopblid
co3pmareny Haseanu umeHem BonoykoBon,
W ApYrue MHTEPECHHIE SKCMEPUMEHTHL.

TpagrumoHHO, B pamKax BbiCTaBKK, CO-
CTOANCSH exXeronHbi BcepocCuitCkil KOH-
kypc HTTM, Ha koTopeiit Belnu npeacrae-
nexsl 770 npoektos. o wtoram KOHKYpC-
HblX Mporpamm nobeawtensam Bpy-Hunn
48 rpavtos, 100 mepanei "HTTM-2010",
25 mepaneis "Naypear BBLL".

I06uneitHan BbICTaBKa 3aBepiluvna
ceoio paboTy. ToT BKnaa, KoTop.Iil BHOCUT
BhicTagka HTTM B dopmupoeaHue, pas-
BUTHE W TIOLOEPKKY HOBOrO rOKOSNEHWR
OypyLUmx MHXEHEPOB, YHerbix 1 nsobpe-
Tarenel, NOMOXET Halueil cTpaHe cpe-
nats War Bneper, NOAHATLCHA Ha HOBYIO
CTYNeHb B 3KOHOMWHECKOM passutii. M



A. NoJibILLIKO, kaHg. TexH. Hayk, r- Mockea

"o cqesans  npabluiono ¢ ngboro fiasa,
MAO KIEO ROUAENE, KK 0 TotdO CAOMHKO .

OnTuyeckas CBSI3b — UCTOKKN

DWDM (Dense Wave Division Multi-
plexing) — 310 COBpeMEeHHas TEXHONOMS
nepenauv 1 yrnnoTHeHWs B OAHOM ONTOBO-
NokHe (a To4Hee, ONTU4YECcKoM CBETOBOAE)
HECKOMNBKWX OMTMHECKX CUFHAN0B C pas-
NVHHBIMKW SIVMHaMKW BOTH, KOTOpas NpUMe-
HABTCH, MPEeXxae BCEero, Ha mMarucrpans-
HBIX SUHWSX CBR3W. VIHTEpecHo, 4To oc-
HOBHBIE NPUHUMNEL €@ paboTel Beu pas-
paboranl ewe 60 neT Ha3a, GakTuHeckmn
[0 MOABNEHWS BONOKOHHO-ONTUYECKMX
kabenei. A ecnv BulTb TONHEE, TO MO BO3-
pacTy ONTWHECKME TEXHONOMMW Mano Hem
yCTYNaT TenedoHy, NOCKONLKY nepsas
noneTKa Nepeaasares TenedoHHLIn pasro-
BOP € NOMOLLLIO CBeTa Obina peannsosana
Anexcangpom Bennowm ewe B 1880 . Bna-
roaaps rvbko 3akpennieHHoOMYy 3epkany
ero dorodoH npeocbpazoBLIBaN 3BYKO-
BYI0 BOMHY B MOZYNUPOBAHHBIA COMHEY-
HBIIA Ny4, KOTOPHIM Nepepasancs nony4a-
TENO HENOCPEOCTBEHHO MO OTKPLITOMY
npocTtpaHcTey. Pasymeercs, pencteve
¢oTodoHa BLINO NOABEPXEHO NoOMEXam, a
nosToMy oH 0bnagan HeboNbLIoH Aanb-
HOCTEIO — B Npeaenax npamoi BuavmMoc-
™. OfHaKko NpoBeCcTH CBET NO 3alUVLLEH-
HOMY OT BHELLUHWX CBETOBLIX MOMEX KaHa-
ny, CO30aHHOMY € MOMOLLBIO ONTOBOMNOK-
Ha, YAN0CL BECHMA HECKOPO.

Co6ecTBEHHO, ONTOBONOKHO — 3TO TO-
MEeLLEHHas B 3alMTHYI0 0BON0MKY TOHKas 1
BecbMa rmbkas CTEKNIAHHES HUTb, KOTOpas
NPOBOAMT CBET 32 CHET SBAEHWUA NOMHOro
BHYTPEHHEro oTpaxeHus. To ects uaylmii
BA0/b BOMIOKHA CBETOBOM Jy4 Npu noaxone
K rpaHvue pasgena "CTekno—Bo3ayx” He
MOXET BLITH HAPYXY, OTpaskasch 0bparHo
B ONTOBONMOKHO. Euwe B Havane XX Beka
6L COBEPLUEHE! MOMNBITKW MCNONL30BATL
aroT adpekT Ha Gnaro ces3w, HO Ha Npak-
TUKE CTEKNO OKa3an0Ch He TaKUM YX 1 Mpo-
3payHbeIM MmaTepuanom. [axe B cambix
HUCTLIX CTEKNax, KOTOpLIe W3roTaB/vea-
JICEL B NEPBOI nonoewHe XX eeka, ko3agd-
GUUMEHT 3aTyxaHusi COCTaBRsAN nopsaka
1000 pnB/km (T . ByKBANBHO KAKWMX-TO
10 m — w1 Bee). 3aro B meguumHe (Hanpu-
MEp, MpwW racTpockonuun) 1M atoro Beno
JOCTATOYHO, 4TO NO3BONMNO Kak-TO WC-
TI0Nb30BaTE OMTOBOMIOKHO, HO [18 KaKOii-
NMBO NPUIrOAHOCTI © TONKK 3PEHUS Tene-
KOMMYHMKALMIA ero kKoadduumeHT 3atyxa-
HUA HYXHO BbINO yMeHBWWTE xoTa OBl Ha
Lea nopsagka. ¥ a1o Haponro crano ceoe-
00pasHbliM  TEXHONOTUYECKUM  TYMUKOM.
MoaTomy cnegyeT NOHUMATE, 4TO Marepu-
an COBPEMEHHOrO ONTUYECKOro BOHOBO-
Jla — 370 yHuKansHan paspaboTka.

Tema nposogHWKa onTuHeckkx koneba-
HWIA C HOBOW CUMNOR "BCNLIXHYNA" NULWLL B
60-x rogax NpoLNoro BeKa C NosiBNeHuem
nasepoe W aKkTMeHoi bopuboii ¢ npuMecn-

(aBTOp HEM3BECTEH)

MW B OMNTOBOMIOKHE, YTO MO3BONMAO A0-
Bu1TECH CepbE3HEIX Yenexos B Gopube ¢ 3a-
TyxaHwem. BHayvane "TpaguumMoHHEIE™ TeX-
HONMOTUK TENEKOMMYHWKaUMI No3Bonanu
no OOHOMY ONTWUHECKOMY BOMOKHY nepe-
[aTh TONBKO OAMH CUrHaM, HO MPOLLAO MOY4-
™ 20 net, npexae 4Yem Gbnm co3naHs
NepBLIE KOMMNOHeHTH Gonee addekTrs-
HBIX CUCTEM nepefaydn uHhopmMaumy, Ko-
TOpLiE Nepefasany cpasy HECKONBKO CUr-
HANOB C Pa3HOI ANWHOWM BonHb. lNepeo-
Ha4ansHo OHW co3pasanvce ana nabopa-
TOPHBIX MCCNEAOBaHWIA, 1 Nuwwes 8 1980 .
TEXHOMNCOIWS CNEKTPanbHOro YNAoTHEHWS
WDM (Wavelength Division Multiplexing)
Bbina NpenoxeHa K yenyram CEA3ucToB. A
elje Yyepes NAThL NET B WCCAEAOBATeNb-
ckoM ueHTpe komnaHuy AT&T Bell Lab’s
6uina peanvaoeana "Gonee NnOTHas” TEx-
Honorus DWDM, korga yaanocs B OfHOM
ONTUHECKOM BOMOKHE co3paTe 10 kaHanos
no 2 MBuT/c. B 9T0T MOMEHT MarucTpanb-
HbIE AMHWK CBSI3K Ha Base mMeaHbIX Npo-
BOOHWKOE CT&AW HEakTyalbHbIMK 15
NaneHeWWero passuTus OTpacin CBA3MW,
ocTaeve cebe HUY ceTell gocTyna, npm-
XOAALUMX HENOCPEACTEEHHO K 200HEHTY.
Mpw wvcrnons3oBaHv B CETW JocTyna
KaK Y ONTOBONOKHA, TaK U Y MEAW CyLLEeCT-
BYIOT CBOW AOCTOWMHCTBa M HEOOCTaTKW.
ONTOBONOKHO 0OECneyuBaeT BLICOKYIO
NPONYCKHYIO CNOCOBHOCTL, NPEKPACHYIO
rmbkocTe M MacwTabupyeMocTs Ha 060-
apumMoe Gyoywee. OpHaKo ONTOBOMOKHO
TRebyeT aHaqYMTenbHbIX (PUHAHCOBLIX BNO-
KEHWIA N HEMANOr0 BPeMEHW Ha paseepThi-
saHve — kak u 100 net Hasag B cnyyae ¢
TenedoHHLIMU IMHKAMKU BCA MHGpacTpyk-
Typa AomkHa Ok pasBepHyTa NPaKTHHec-
ki "C hyns". K TOMy Xe Takue TexHonoru-
YECKM HECNOXHEIE B "MEAHOW cpefe” one-
pauvu, Kak cpawveanue kabenei (4to
KOrga-To Aenan MOHTEP, BOOPYXEHHBIN
naccanskamn), B Cny4ae ¢ OnToBONOKHOM
norpeGoBany Cepbe3HOro rOBHILLEHUA
KBanuukaumn NepcoHana 1 TexHonoru-
4EeCKOW OCHACTKW, NOCKOJSBKY NOCNe Boex
MaHUMYNALMP CBETOBOJ, HE AOMKEH YXya-
LUMTE CBOWX CBOIMCTE. B TENEeHWe 00BONLHO
LAATENBHOrO BPEMEHY CO3AaHUE OMTOBO-
JSIOKOHHBIX NMHWIA OBUN0 OTHOCUTENBHO H0-
pOrvM MEPONPUATVEM, HO HEMMOBEPHO
BO3pacTaloLMe B KoHUE XX Bexa 06bLembl
NPOW3BOACTEa NPUBOAST K €r0 3HaYUTENb-
Homy yaoeiuesneHuno. B pesynsrare cerop-
HA ONTOBONOKHO MOXET BBITh VCNONL30Ba-
HO Tam, roe paHee ero npucytcTene Guno
NPUHLMAWANEHO 3KOHOMWYECKW Heuene-
coobpasHbiM, a Takke B Tex obnacrax
YENOBEYEeCKoW AeATEeNbHOCTW, e HWKTO
paHbLLe 0 BO3MOXHOCTHAX OMTOBO/OKOHHBIX
TEXHONOTVIA Aaxe He 3aaymMeieanca. Keta-
™, HoBeneeckan npemus no dbusvke 3a
20089 r. Beina NpUCYXOeHa KUTanLy Hapne-
3y Kao v amepukaruam Yunnapoy boiiny n

Ixopmxy CuuTy 38 UccnenoeaHus e 0bna-
CTV MHPOPMELWOHHEIX TEXHoNorWit. B 60-e
rofpi XX Bexka umeHHo Kao cTosin y MCTOKOB
ONTOBONIOKOHHOWM TEXHONOrMK MNepegaqm
OaHHBIX.

MoMyMo TENEKOMMYHWKaLMIA, CNTOBO-
JNIOKHO MOXeT ObiTb WCMNONL230BaHO AN
OCBELLEHUA NOMELLEHWH (KaK ecTecTBeH-
HBbIM CEETOM, TaK W Nepegasasi CBeToBOM
MNoTOK W3 crneuwansHo 0BopYOO0BaHHBIX
KOMHAT), MOXET 3aMEeHWTb BCIO MEeAHYIo
NPOBOAKY B aBTOMOBWNAX, CTaTb YaCTbiO
MOAHBIX UK GYHKUMOHANLHEIX TKaHen ©
BHICOKOI CTENEHBIO OTPaxweHUs (Moeris-
epnl yxe paboraloT), NpeepaTuTecs B
HAAEXKHBIA MHCTRYMEHT NasepHoi cBapkn
B NPOMBILLNEHHOCTH, NOMO4Yb YYeHLIM W
gpayaM. Ho oGo Bcem Bkpartue wu no

NopsAKY.
Cpepa nepegaum

OnTYHeCcKWin CBETOBOL, COCTOMT U3 Cep-
[EYHMKE W 3aLMTHOrO BHELUHEro Cnos
{oBonoyku). OBONOYKA CRYXUT B Ka4ecTee
OTPEXKALLErO CNOS, C NOMOLLBLIO KOTOPOro
CBETOBOW CUrHanN yOepHuBaeTca BHYTPWU
ceppeyHuka. Ontudeckuii kabens MOXeET
COCTOSITb TOMBKO W3 OAHOr0 OMTUHECKOrO
CBETOBOMA, HO HA NPAKTUKE OH COOEKUT
MHOMECTBO ONTUHECKIX BONOKOH. BonokHa
YNIOXEHBI B MATKWIA 3alUMTHBI Marepwan
(Gydbep), a oH, B CBOIO O4EPEeapb, 3aLUMLLEeH
WECTKMM nokpuitvem. Kak v BO Beei
OTpacn TeNeKOMMYHUKALWIA, KIIOYEBO
NpoBNemMoil TEXHUKK ONTUHECKOR CBA3W
6N NOTePW N3-38 NOMOLLEHWS 1 paccen-
HWSl CBETa, CO3AaBaemMoro nyqom nepe-
[AI0LEro nasepa. AToMbl ntoboro marepu-
anbHoro ofbexTa, B TOM HMCNE W CBETOBO-
na, W3bVpaTtensHO pearvpyloT Ha ANuHY
BOMHBI U3NYYeHUA. 3T0 33BUCUT W OT CTPYK-
Typb! BELECTBa, W OT OTKPLITOro Makcom
MnaHKomM COOTHOLLIEHWSA MEXOY SHEPrvei 1
4acTOTOR (B OOHOM M3 COBPEMEHHBIX U370~
XEHWI OHO SBYYWMT TakK: OCLMINATOPLI
MOMYT HaXO[WTBECH TONBKO B HEKOTOPBIX
1M36PAaHHBIX COCTOSAHUSX, B KOTOPBIX WX
SHEPIUA SBARETCH UENBIM KpaTHBIM Haw-~
MEHBLLEro KOMMHecTsa aHeprin). Nostomy
Laxe camblii "Npo3padHeIi™ 1 OHMLLIEHHLIH
OT NPUMECEI MCXOPHBI MaTepuan cBeTo-
BOOa fBnaeTcs Bonee-MeHee NPo3payHLImM
1 HE IMEET 3HAYMTENLHBIX NMOTEPL TOMLKO B
onpepeneHHoM HTepseane Yactor. Ha ppy-
X [NMHaX BOJH BOBHKKAET ABNEHWE Pe30-
HaHca, NPy 3TOM CBETOBaA SHepPrus pac-
ceugaetcs (T. €. NornoLLEeTes W Npeepa-
LiaeTcs B TENNOBYI? 3Hepruio). Kpowme
3aTyxaHusi B Nepefade curHanop uepes
ONTOBONOKHO CYLLECTBYIOT M Apyrue npob-
femMbl, Hanpumep, AMcnepcus ceeTa B
cTex/e, u3-3a KOTOpo# Npogune CBETOBO-
ro VMMYNBCE WMCKEKAETCH [0 Hey3Hapae-
mocT. CoBCTBEHHO, NOCMOTPUTE B TOPELL
OKOHHOMO CTEKNa 1 Camu BCe NoviMeTe.

B 1960-e rogel Yapne3a Kao, Monopoii
MHXEHEP KUTalCKOro nNpOoWCXOXOEHWs,
TOSIBKO HTO 3ELMTUBLLMI AUCCEPTALMIO B
JIoHOOHCKOM YHMBEDCUTETE, peluwn pa-
306paTLCs, NOYeMy BCE Xe HE yOaeTcs
pobutecn  Tpebyemoit  nNpo3paqHocTH
cTekna. Bmecte ¢ Mononsiv TeOPeTUKOM
I A. XOKSMOM OH BHWMATESILHO W3YHWUN
pasHooBpasHbie ONTUYeCcKKe NPOLecehl B
CTEKNE W MNPULLEN K BLIBOLY, HTO fMaBHLIN
BKMIAM B 3aTyxaHWe CBETa BHOCAT MMEHHO
npumMeck. Kao npepckaaan, 4to ecinv 6wl
yOanocs atv NpuMecy ycTpaHuTb, TO
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MOXHO 6bino 6e1 nobutscs koabduumen-
Ta saTtyxaHws B Heckonbko ab/km. Maro-
TOBNIEHWE BbICOKOYUCTOFO KBAPLIEBOrO
CTeKNna okasasfock HENnpocTon 3ajavqet
V3-3a ero O4eHb BLICOKOW Temneparypb
nnaenenuws. B 1970 r. Buixon Bl HalaeH
rpynnoit uccneposaTenell u3 KomnaHum
Corning Glass Works PoBeprom Maype-
pomM, HoHanspom Kekom u Turepom
Llynslem, KOTOPBIE HAYHUIMCE BBIPALLM-
BaTh KBAPLIEBLIE BONIOKHA C MOMOLLBLIO TEX-
HONOTHUKM XMMWUYECKOrO OCaxOeHva K3
razosoi dassl. MimeHHo Torpa oHm pobn-
nWCEL YpOBHA 3aTyxaHns 16 pb/km, a yepes
nga roga — yxe 4 ab/km. B 1977 r. AT&T
YCTAHOBMNE NEPBbIA ONTOBOJIOKOHHLIA
kaHan B HYukaro. Notom rnepesie KoMmMep-
YECKWE OMTOBONOKOHHBIE KAHANLI NOSBU-
nucek B BenukoBpuranuu n SnoHum, a
3arem B 1988 r. 6bin NPoONOXeEH NepB.Ii
TPAHCATNAHTVHECKKIA ONTOBONOKOHHBIN
kabens. TexHONOrKsl HA 3TOM HE OCTaHo-
BWIIA CEOE pasBuTve, U cehvac koadpdu-
LIMEHT nornoLeHua B 06pasuax ¢ pekopg-
HOW MPO3PaYyHOCTLI0 COCTaBNAET MeHee
0,2 aB/KM, 4TO NPEBOCXOAWT OLIEHKM, KO-
TOPHIE KORNAa-To nony4nn Kao B CcBowx Te€0-
petuHecknx paboTax.

Ha npakTuke KBapueBOE CNTUHECKOE
BOMOKHO C HW3KUM TIOKazaTenem notepb
WMEET TPW TaK HasbiBaeMbiX "OKHA Npo-
apa4HocTi” Ha gnvHax Bornd 0,8, 1,3 v
1,55 mKm (Npy camMoM HU3KOM 3HAYEHWUN
notept mexvee 0,25 nB/km B oGnactwm
1,55 mkm). Okazanock, 4TO notepu Ha
pacceaHe MEeHBLUE BCEro He B OnTi4ec-
KOW, a B vH(dpakpacHon obnactv crnexTpa.
C yMEHBIUEHMEM ANWHEL BONHBLI KOag-
HULIMEHT 3aTyXaHNs Pe3Ko BO3PacTaeT ua-
33 paccesHus CBeTa Ha HEOHOPOAHOCTAX
nokasarens npenomneHus cpensl (pane-
eBCKOoE paccesHue). C Apyroi CTOPoHE, B
ofnactv AnvH BONH BeIlE 1 MKM Hausu-
HAIOT NPOSIENSATLECH CUMBHLIE NMHWK NOMHI0-
LeHWs rMapoKeynbHoW rpynnel OH, ot
KOTOPLIX He ypaeTcs nabasuTbCs B ONTO-
BonokHe. Kcratw, wmMeHHo w3-3a pane-
€BCKOro paccestns Hebo BuIrmsguT rony-
6LV, & 3aKaT KpacHuiM: Hem Gonee “kpac-
HbII™ (T. €. ANMHHOBONHOBKINA) CBET, Tem
[anslue OH NPoXoaWT 1 TEM MEHLLLE pac-
cemBaeTca B atmocdepe. Tak 4To MOXHO
CHUTaTE, HTO MHpPaKpPacHLIil AWanas’oH
(VK) 6bin esifpan ons ONTOBONOKOHHOW
CBSA3W MO TO XE NPUHUHE, MO KOTOPOW
3akaT okpawmsaet Hebo B GarpoBLIN LBET.

Vicnons3oeardne "OKOH npo3apasHocTn”
NO3BONWIO OCYLLECTEWTL NEepeAayy cee-
TOBbIX CUIHAIOB Ha PacCTOfHWs CBLILLE
HECKONBKNX AECATKOB KMNOMETPOB. fank-
Helllee yBenuyeHue fansHoCTY nepena-
Y1 CTANO BO3MOXHEIM 33 CHET UCNOAL30-
BaHVA PETEHEPATOPOR, OCYLLUECTRASOLLIAX
npecfpa3oeaHe CBETOBOrO CurHana B
INEKTPUHECKWIA C nocneayowum obpar-
HBIM NpeobpascBaHueM W nepepadveit
cHOPMMPOBAHHOTC CUIrHaNa no Cnemyio-
LEMY YHACTKY BOJIOKOHHO-ONTUHECKOWM
NWHWUK CBR3U.

OnTU4eckoe BOMOKHO 06LIMHO GbiBaeT
AByX TWNOB: OOHOMOOOBOE, B KOTOPOM
pacnpocTpaHAeTCs TONBKO OfHa mopa
{TMN pacnpepeneHus nepenagaemoro
BNEKTPOMArHWTHOMO NoNs), U MHOrOMOA0-
BOE — C mnepepaqeil MHOXecTsBa (OKono
COTHM} mMod. KOHCTPYKTMBHO 3TW TWUMbI
BONOKOH PasnuyaloTcs TONBKO AMaMETROM
ceppeyHuKa — CBEeTOBenylleil 4actu,
BHYTPKM KOTOPOW KO3(MGUUMEHT Mpenom-

neHVs 4yTb Beille, Yem B 0Donouke, HTo,
coBCTBEHHO, W HE A2EeT CBETOROW BOMHE
“MeTHYTECA" Kypoa-Hubynb B6OK v "roHuT”
ee Brnepen v Brnepes no Bonokdy. lMep-
BbiMY Bbinv paspaboTaHbl MHOrOMOLOBLIE
BOJIOKHE, KOTOPLIE UMeloT BonbLuoi (npu-
wmepHo 50...85 MKv) onameTp cepoesHvKa,
4TO OBneryaeT vx coenuHenne Apyr ¢ opy-
rom. Ho rnockoneky rpynnoBas CKOPOCTb
CEBETa [UIH KEXKAOW MOABI PasnuyHa, To rnpm
NEpPefaYye Y3KOro CBETOBOro WMMYNbCa
NPOUCXOOWT €ro pacluvpeHue (ysenmye-
HIE AKCNEPCKK), HTO COOTBETCTBEHHO YBE-
nvymMBaeT 3atyxaHwe. 1o cpaeHeHuio C©
MHOrOMOLOBLIMU Y OAHOMOAOBEIX BOMOKOH
MPEMMYLLECTER WM HEOOCTATKM MEHRAITCH
MECTAMW: OMCMEPCUS YMEHBLLIAETCH, HO
mansiid (5...10 MkmM) avameTp cepaeqHuKa
3HAMUTERBHO 3ATPYAHAET COEMHEHWE BO-
JIOKOH 3TOro TUNa ¥ BBEAEHWE B HWX CBETO-
BOro cwreana. lNpaepa, 3a nocrnepHve
20 ner pasenTUa COMYTCTBYIOWMX TEXHO-
NOMWA € yKasaHHbIMW HenocTaTkamMi Ha-
yumunuck BopoTeCS, NO3TOMY OAHOMOHAO-
BbHIE OMTHMHECKWE BOMOKHa Hawswn ceoe
MECTO B NIMHWAX CEA3M, TPEBYIOLIMX BRICO-
KOW CKOPOCTY Nepenaqn nHdopmawmn.

[NepeoHauanbHO OanbHOCTE CBH3WU Of-
pepensanack NPeUmMyLLECTEEHHO NOTEpsMU
BONOKHa. [lna yBenuueHus WHTEpPBanoB
MEXIY pEereHepaTopamMi CTanu UCnofb-
30B&TE CUCTEMBbI C [/IVHOM  BONHBI
1,55 MKM, KOTOpas, NO CPEBHEHWIO C OK-
Hom 1,3 Mrm, oBecneyqmeaeT MeHsLLIne No-
Tepu. OAHaKo Ha 3TOM 3Tane BEISBUACH OT-
puLaTensHeER GakTop, TOPMOSALLMIA DaSb-
HEWLLIEE PA3BUTWE CUCTEM — XPOMBTUHEC-
Kas JAucrepcws, KoTopas crana orpa-
HUHMBATL JansHelilee yeenvyeHne euto-
BOI CKOPOCTW. XpOMaTW4ECKas aMernepcusa
CBHA3aHa C TEM, YTO B OAHOMOOBOM BOJIOK-
HE Pa3siM4HbIE COCTABNAIOLVE YaCcTOTHOMO
CreKTpa MMMynbCa PacnpocTpaHstoTes C©
PazNnYHON CKOPOCTBIO, 4TO TakXe NPUBO-
OMT K PasmMbiBaHVI0 MMOYNECa Ha BLIXOOE
BonokHa. OkasbiBaercsl, 4T0 KBapLeBoe
ONTHUHECKOE BOJNOKHO MPAaKTUHECcKWU He
WMEET XPOMaTUHECKOW AMCTEPCUY B Oya-
nasone 1,3 mkm, a B avanasoxe 1,55 Mkm
€€ BN1AHKE CTAHOBMTCA NPEBaVMPYIOLLMM,

Bricokan xpomaTtuyeckas aucnepcms
npu 1,55 mkm BbI3Bana HeobBxoaMMoCTh
pa3paboTky BOMOKHE CO CMELLIEHHON Oue-
repcvein, KoTopoe cneuuansHo paspabo-
TAHO KCX0As W3 ycnoBus obecneyeHus
HYNEBOr0 3HAYEHWS XPOMaTUHECKON Ouc-
nepcul B okHe nnvd Bond 1,55 mkm. Op-
HAKD K 3TOMY BPEMEHW CBS3WCThl BCEro
MUPa YCIeny NPoAIoXKTEL Maccy OAHOMO-
JoBbiX kabenei, n vx 3ameHa Obina Obl
HaknaaHoi. K cuacTsio, 6bin HaiineH opy-
roit cnocob NpecaoneHns XPoMaTUHecKon
ovcnepcun. Mcnonb30Bagilunecs B ontu-
4eckUx CucTeEMax nepeaaysn nasepsbl
vanyyanu & AOCTaToO4MHO LUMPOKOM Crek-
Tpe, COCTAENAIOWEM HECKONBKO HM (4TO
akBhBaneHTHo cotHam Iiu). W Tyt okasa-
FIOCB, HTO ECI YMEHBLLUWTS LUMPWHY CHEeKT-
pa nepenaEaeMoro MMNyNbca A0 3Have-
HUS, BNM3KOro K HacToTe MoaynaumMKn (Ha-
npumep, npubnuantensHo 2,5 iy ana
noToka AavHb 2,5 MuTt/c), To BRuaHWe
XPOMaTUHECKOH SUCnepcun CyLLECTBEHHO
YMEHBLUWTCH. DTO NPUBENC K MNOABNEHWIO
Nasepoe ¢ pacnpegeneHHoil obpaTtHon
cenasto (DFB), ymelowmx yakyio WrpuHyY
cnekTpa, Y10 Mos3BOAWNG NONYYKTh CKO-
pocTe nepefaqdy MHGOPMaLWMU CBHILLE
1 MBut/c.

DansHeiwas 380MouUus onTOBOMOKOH-
HBIX CUCTEM Nepefayl Cesasana ¢ nosene-
Huem B koHue 80-x — Hauane 90-x ropos
onTuyeckux younuteneii (EDFA), npveen-
LWKX, B CBOIO oYepens, K paspaboTke Ho-
BOFO TOKONEHWS CMCTEM, CYLIECTBEHHO
CHU3UB UX LIeHY 3a cYeT 3aMeHLl perexe-
paropoe Ha EDFA. Benn pereHepatops
Gbinn "cnabbivM 3BEHOM” K3-3a ABOMHOIO
npecbpasceaHus ONTUHECKOro curHana s
3nekTpuyeckuii 1 obparHo. Kpome Toro,
ONTUHECKME YCWIUTENM MMEIOT BLUE OOHY
0OY4eHb BaXKHYI0 OCOBEHHOCTL, 8 WUMEHHO:
ByOy4y MPO3PaYHBIMK MO OTHOLLEHWIO K
BUTOBOM CKOPOCTU WM BUAAM MOAYAALMK,
OHW MO3BONSIOT NPOBOOWTE ahdekTBHOE
VYCOBEPLUEHCTBOBAHWE CUCTEMBI C NO3W-
UmMiA BUTOBOM CKOPOCTM MyTEM 3ameHsl
TONBKO OKoHeuHoro obopynosaqua. Jpy-
rum npenmyliecrTeon EDFA sensetca 1o,
YTO OHW CNOCOBHLI OAHOBPEMEHHD YCUNn-
BaTh CUIHaNLI Pas3NWYHBLIX ANWH BOMH, 4TO
obecneqvBaeT BO3MOXHOCTE YBEMNMHEHWA
eMKOCTU U CKOPOCTY Mepefayn cucTembl
3a CHeT MYNETUMMIEKCUPOBAHUS N0 BIVHE
BonHbl (WDM), 1. e. ncnonssoeasus bonee
OOHOM AnviHB BONHEL O4eBUOHO, 4TO yee-
NWYEHWE HUCNa ANVH BONH SBNRETCH
6onee 3KOHOMWYHLIM, YEM YBenudexwe
konuuecTsa kabeneii W pereHepaTtopoB
WU younureneli, KOTophle Heobxoaumo
YCTEHAENVEBATE LA K&KAOro BOMOKHA
kabens. B 4em ageck OCHOBHasA vaen?

Co6ecreenHo WDM

Mopo6Ho ToMy, Kak BUAVMBIA Yenoee-
HECKMM [Ma30M CBET COCTOWMT M3 pasnuy-
HbIX LIBETOB, Ha KOTOPLIE MOXHO ero pas-
NOMUTh, & 3aTeM ONATe coBpaTh, Tak U nepe-
paeaeMblii no TexHonorus WDM/DWDM
CBETOBOW MOTOK COCTOUT W3 BOMH pasnuy-
HOW AnvHE (). To ecTh N0 OQHOMY BOJIOK-
HY MOXHO nepefasartb MHOXEGTBO CTaH-
[apTHLIX KaHanoe. MpuHUMnuaneHas cxe-
Ma& TAKOW CUCTEMbI NEPefay AOCTaTOYHO
npocTa (nNpobnemel, Kak 00BINHO, KPOKOTCH
B camoin TexHonoruu). Ans toro 4Tobbl
OpraHV3oBaTh B OAHOM BOJIOKHE HEGKOJb-
KO OATUYECKWX KaHanoB, NocTynaroLume Ha
BXO[l ONTHMYECKME curHansl “"okpailuvea-
0T, T. €. MEHAIT ONTUYECKYID LANHY
BONHLI [N KabkOro Takoro curHana. "Ok-
paleHHBIE” CUrHansl CMEeLMsaTCA C©
MOMOLULIO OMTUHECKOro MYNBTUNIEKCopa
1 NEepefaioTcs B ONTUHECKYD NuHWIo. B
KOHEYHOM MyHKTE npoucxoaut obpaTtHas
onepaums — Kax sl "OKpaleHHBIN" Cur-
Han BeIOENAETCA W3 rPYNMNoBoro curHana
v nepepaercs notpeburento. Bot, cobeT-
BEHHO, W BCE. A OCTaflbHLIE PAa3NMYMA
cuctem WDM — B netansix, TOYHOCTHX W
KONMWHECTBaxX NEPegaBaembiX BOSH.

Kak npaswuno, ceropgHs TepmuH WDM
MCnonsL3yeTcs ans cuctem ot 2 0o 16 amH
BOSH (KaHanoe unn namba), a DWDM — ot
HECKONBKUX [OECATKOE 00 HECKONbKWX
COTEH [JIMH BOSMH Ha OAHO OMNTOBOSIOKHO
(reopeTvuecky Bonee 3300, TexHonorus
cTaHpapmmaosada s ITU-T G.692.). Cywe-
CTBYET TaKXE NMPOMEXYTOYHas OTHOCK-
TenbHo Hepoporas texHonorws CWDM
(Coarse Dense Wavelength Division Multi-
plexing win rpyGoe/paspexeHHoe mynb-
TUNNEKCHPOBaHWE MO ANVHE BOMHLI), 1C-
MonL3yeTcs o4eHb GoNbWOoR uHTepBan
MEXOY COCEOHMMW YacTOTaMu {He MeHee
200 ITy). 31a TexHonorna 3aHMMaeT npo-
MEXYToHHOE MecTo Mexay WDM 1 DWDM,



KaK npasuno, ot 4 no 18 anud BonH (CraH-
paptuaoeaHa B ITU-T G.694.2). Ocoben-
HocThio CWDM cuctem ABNReTcs Hanuyme
BO3MOXHOCTW B MOGOH TOHKE ONTUHECKO
AVHWK BLIBOOWTE CUIHAN HA HYXKHOIN ANnHe
BONHBL N5 3TOFO MCMONL3YIOTCH MYNETW-
nnekcope!l BBOAZ/BLIBOAE, HA3LIBAEMbIE
OADM-mopynsmun  (Optical Add Drop
Multiplexor). OADM-momynb, SENAsch
"npoxopHLIM™ yeTpoiicteom CWDM cucte-
Mbl, U3BNEKAET M3 ONTUHECKOK NVHW CUT-
Han Ha 230aHHON [/IMHE BONHLIL, 8 BCe
ocTanesHoe wanyyeHwe nponyckaer Ges
uameHeHuid. Mogynu OADM, kak n CWDM-
MYNETUMNAEKCOPB!, ABNAIOTCA MacCyBHBIMI
anemedtamy. B uenom nwbaa cucrema
WDM no3BonseT CyLIECTEEHHD YBENWHUTE
NPONYCKHYI0 cnocoBHOCTE kawana, npu-
YeM OHa NO3BONSET WCNONL30BATL YXe
NPONOXEHHEIE  BONOKOHHO-ONTUYECKWe
nuHnk. Bnarogaps el yoaeTcs opraHnso-
BaTk [ABYCTOPOHHIOID MHOFOKaHanbHylo
nepenayy Tpadrka No OAHOMY BONOKHY (B
OBbLIYHBIX NWHWAX WCMONL3YeTcs napa
BOJSIOKOH — ANA nepefaqd B npamomM u
06paTHOM HanpaBneHnsX).

OaHO U3 OCHOBHBIX JOCTOMHCTE TEXHO-
norum DWDM — BhicTpas OKynaemocTb
BAIOXEHHLIX OneparopaMu B ee BHeppe-
HWe CcpeacTe W nonyqeHue npubbiaum.
bonee Toro, oneparopam HeT Heobxopu-
MOCTV MNPOKNaQbIBaTh HOBLIE NUHWKW, YTO
TaKxe CBA3aHO C AONONHUTENLHBIMKW Pac-
xooamu v npobnemamu. Kniouesoe npe-
umyiectso DWDM B Tom, 4TO npoTokon u
CKOPOCTL A5 KAXKA0r0o KaHana Hesasmcu-
mel. Cet Ha Baze DWDM moryT nepega-
BaTk gaHHsie IP, ATM, SONET/SDH u
Ethernet ¢ paznWyHLIMW CKOPOCTAMM, B
TOM 4YMCAE 1 NO OAHOMY ONTUYECKOMY Ka-
Hany. bnaropaps "pansHoGoiHocTn” u
"ckopocTy” OCHOBHas 0bnacte NpUMeHe-
HYA DWDM — 3T1o marucrpasnsHele onTia-
4Yeckue cetu. Pagymeercs, 4TO Ang Toro
4TOOBI MepenaBaTk Mo OLHOMY BOSOKHY
MHOMECTBO BOSIHOBBIX NMOTOKOB, TEXHONO-
rus DWDM pomxHa 6uiTe obecnedena
obopynoarvem ocoboil TouHocTw. B va-
CTHOCTH, MOrpPeLlHocTe ANVHE BOSHH,
KOTOPYIO cBecneqnsaeT CTaHRapPTHLIN na-
3ep, NPYMEHAEMbIN B APYIUX TENEKOMMY-
HUKALWOHHEIX CUCTEMaX, NMPUMEPHC B
100 paz Gonbie, 4em TpebyeTcs B cucTe-
me DWDM. K npyimMepy, COBPEMEHHbIE Orl-
TUHECKWE YCUNUTENW NO3BOARIOT Nepepa-
BaTHL CUTHAJTHI Ha paccTosHus 0o 4000 km,
Torpa kak B cuctemax SDH {crHxpoHHas
uMhpoBan epapxra) 3To PaccToaHke He
npessiwaer 200 km.

Cnenyetr OTMETWTb, HTO NOMUMO Ce-
MeiCTBa TeXHONorMiA WDM Ha onTuHeckix
CETAX Mcrnonb3osanack W Gonee Tpaaw-
LIMOHHaA A5 CBR3UCTOB XX BEKa TEXHONO-
iR MyNbTUNNEKCUPOBAHWA NO BREMEeHU
TDM (Time Division Multiplexing), roe
MMNYNbCaM KaXA0ro nepenasaemoro cur-
Hana OTBOAMTCH ONpeneneHHblin npome-
XyToK BpemeHw. B xoHue XX Beka TexHo-
norvs TDM npubnuavnack K CKOPOCTAM
no 10 Mout/c, 4to, BNpoYem, He ABARETCS
npenenom. OCHOBHBIM TOPMO3siLLm dak-
TOPOM, BAWSIIOLLMM Ha PasBuTHE CHCTEM,
Menons3yowmx TDM-MynsTURNEKCupoBa-
HUE, SBNSETCH XPOMATUHECKas OAMCNepcus
M HA4MHAIOLWME CKA3BIBATLCH HENWHENHLIE
adpdexTol B BOnokHe. Kpome Toro, Hepas-
HOMEPHOCTE younenws EDFA e paGouen
uanasoHe AvH BONH W SBNeHWs, CBS3aH-
HHIE C NONAPU3aLMEN, TaKKe MpensTcT-

BYIOT pJanbHereMmy yBenuyeHio obbema
nepepaqn. Tak cucremsl WDM ebiunm B
nvaepsl. B koHue 90-x ropoe 6uinu eeege-
Hbl B 3KCNNYaTauuld BbICOKOBMKOCTHEIE
WDM-cuctemsl Ha 8—32 anviHbl BOSH,
KaKOas M3 KOTOpPLIX NepeHocuTt Tpaduk co
ckopocTbio 2,5 MBut/c, a B nabopatopHeix
YCHOBUSX JOCTUrAIOTCH PEKOPOHBIE CKO-
pocTu, ao 2 Tout/c.

Mporpecc TexHonorum

B XXl Beke kpynHeiilume nponssoamre-
v obopynoBaHua AR ONTUHECKUX CETel
NYCTUAMCEL B FOHKY 32 OOCTIDKEHUE pe-
KOPAHEIX 3HE4YeHW NPOMYCKHOW cnocob-
HOCTW. 3TO COPEBHOBAHWE MOKA HE Bhl-
ABMNO EOVHONWMNHOIO NWAEpa, 2aTo pery-
NFPHO NO3BONSET AEMOHCTPUPOBAThL BCE
HOBLIE BO3MOXHOCTY NEPefasn SaHHbIX No
opgHowmy BOnokHy., K mpumepy, B mapre
2001 r. snoHckas komnakua NEC nokazana
10,9 Téut/c. KoHeuyHo, pekopabl W KoM-
MEPHECKIE CETM — 3TO HE COBCEM OfIHO U
TO €. HO COmMacHo OLEHKaM COTPYAHUKOB
Bell Laboratories, nponyckHas cnocob-
HOCTE  BONOKOHHO-OMTWMECKWX  NWHWMIA
cBa3n yeenuuusaerca B8 100 pas kaxasie
necstk ner. CTonk CTpeMUTENbHLIN PoCT
CONPOBOXJaeTCA YAELWEBNEHUEM YCNyr,
CBA3aHHBLIX C TPaHCNOPTHUPOBKOK Tpaduka
no oninyeckum cetaMm. BoamoxHo, yxe
4epe3 HECKONBKO NET CKOPOCTL NEpeaaqi
JAaHHBIX MO OAHOMY ONTUHECKOMY BOROKHY
HAYHET BLIPAXATLCH B NeTaburax B CeKyHay
{1t NGuT = 1000 TouT). WU Torna xe Gyner
JOCTUIHYT Npepen yBenuH4eHus nporyck-
HOWM CNOCOBHOCTU OMTMYECKOrD BOMOKHA.
CyulecTBoBaHWE Takoro npepena seirte-
KaeT M3 3aKOHOB TEopWKM MHpOPMaLIMK K
HeNUHEenHoM ormukn. MakcumaneHas wm-
pvHa OKHa, COOTEETCTEYIOLIAN Npuemne-
MEIM TIOTEPSM B OMTHMYECKOM BONOKHE,
coctaenaer okono 400 HM, 4TO 3KBuMBa-
nextHO 50 Try. Mo Teopeme LenHoHa, nas
TUNUHHOIO OTHOLLEHWA CUrHAN/LLYM, paB-
Horo 100, 870 naeT BepxHIO OUeHKY Afis
NPOoryckHon CcnocoBHOCTH OAMHOYHOrO
BONOKHa Ha ypoeHe 350 Tout/c. MNoxoxmin
Ppe3ynsTar nosy4aeTcs v Npu pacyeTe Npo-
TYCKHOM CNOcoBHOCTY YEepea Tak HasbiBae-
MY CRekTpansHyio 3¢h¢eKkTmBHOCTE (KO-
NVHECTBO BWT B CEKyHAY, NPUXOAALLMXCH
Ha 1 'Y 4acToTHOro granasocHa).

B [OeiCTBUTENEHOCTY NpUBEAEHHaN
Belle "nnaHka” B 350 Towut/c BpsA nu
Byner "B3AT2", NOCKONBLKY C POCTOM MOLLL-
HOCTW MEepegaBaeMoro curHana 3ameTHO
YBENVYUBAETCS HEMATUBHOE BAUSIHWE Pas-
JINHHER HENMHENHBIX a¢ddEeKToB: (Pa3oBon
aBTO- W NEPEKPECTHOM MOAYNALMA, Xpo-
MaTH4ECKO 1 MONAPU3aLIMOHHON AMCNep-
CWIA, PasnuyHBIX TUNOB PacCesHus 1 np.
PeaynitaTtel MoOpenvpoBaHus aTux sBne-
HWiA, NpoBeferHLIx coTpyoHukamy Bell
Laboratories, Noka3eBaloT, 4TO NPy Coxpa-
HEHWY COBPEMEHHBIX TEXHONOTUHECKMX
NPOLECCOB NPefen NponyckHoi cnocob-
HOCTM OJMHOYHOIO OMTUHECKOTO BONOKHA
cocraeut okono 100 Téur/c. Cerogs
HWKTO HE PELUMTCS CKa3aTk, yAacTes v Ha
NpaKTuke nNpubBNN3nTLCH AAKE K ITON
BeNUYYHE, Beab "BTHMCHYTL" 2500 pasnum-
HbIX gnvH Bonk (no 40 MouT/c Ha Kaxayo)
8 400-HaHOMETPOBOE OKHO He Tak-To Npo-
CTO, a YBENWHEHWE MONOCH MPONYCKaHus
OTAENbHBIX OMNTHUYECKMX KaHanoB BEAET K
PE3KOMY BO3PACTAHWID HENWHEHLIX 3dh-
dexToB.

A uro xe pansiue? Hanpumep, Bep-
HYTBCA K paspaboTkam ONTMHECKUX BOSO-
KOH ¢ Gonbluvim pasvepom "OkKOH Npo-
3padHocTk”. Tak, komnaHwa Alcatel-Lucent
(B KOTOPYID BXOAWUT WCCNEROBATENLCKOE
noppaspenerque Bell Laboratories) yTeep-
X2ET, UTO ee onToronokHO AllWave cno-
coBHo "BochpuHATE” o 15 Teic. 6NM3Ko
PacnonoXeHHbIX ANVH BONH. BO3amMoxHO,
YTO B Hepanekom Byoylem yaacTes oToli-
TM OT NMpuHLUMNa "0avH nasep — ogHa
nnavHa BonHel'. PaspaBotku B obnacty
LUMPOKOTNONOCHEIX MepecTpavBaemblx na-
3€epOoB BHIMAAAT B 3TOW CBA3WM BEckMa
MHOMOOBELLEIOLLMMIA.

B navane wions 2010 r. kommnaHus
Alcatel-Lucent npepcrasuna kKomMep4ec-
KOE pelleHVe NS nepepaqu uHdpopma-
LUK co ckopocTteio 100 THuT/c Ha opHOM
HECYLLEN C NOMOLULID Tak HaskBaemoli
KOFEPEHTHOW TeXHONOri HOBOTO MOKO-
nexHus (Next-Generation Coherent). Kore-
PEHTHAsA TeXHONOrvus nossonseTr nobuTe-
CA YCTOMHMBOCTKM CeTel K ocnabnedumio
OMTUHECKOrO CUrHana 1 NoAaepXuBaeT
ckopocte go 100 MBut/c Ha kaxmoi
AnviHe BONHB, oBecneyvieas, HanpuMep,
nepepaqy 6onee 100000 caiinos mp3 3a
60 ¢ uNKM OAHOBPEMEHHYIO NOTOKOBYIO
nepenady Gonee 15000 TeneBU3MOHHbLIX
KaHanoe BHICOKORW 4deTtkocTu (HDTV). B
HOBOM 0B0pyaoBaHun  MCNoNbL3YeTcs
crneumnanbHas TEXHONOrMA NoAaBieHus
auvcnepcuu. Kpome Toro, TexXHONorus
obecrneyvBaeT COBMECTUMOCTb MEXAy
cetamm 100 MGuT/c v Gonee HW3KOCKO-
POCTHBEIMW TPAHCMNOPTHEIMW UHPACTPYK-
Typamu {10 Tout/c n 40 Mout/c). 100-ru-
rabuTHas TeEXHONOrMS NOLAERXUBAETCH B
kommMyTartope "1830 Photonic Service
Switch", sBnsowemcs ¢narmasom B
nuHeliike DWDM-o6opynosadvs komna-
HWW.

B anpene 2010 r. poccuitCkuii onepa-
Top "Poctenekom” Haksan OnbITHYH 3KC-
ANYaTALUMID BONOKOHHO-ONTUHECKUX M-
HUWIA CBA3M, NOCTPOEeHHLIX Ha DWDM-o060-
PYOOBaHUM OTEHECTBEHHOrO NPOU3BOOM-
Tens HTO "MP3-MNomoc™ (Pps3uHo, Moc-
KOBCkasi obnactb). OnNbITHaA 30Ha BKIK-
YaeT ABa y4acTka mMarmcrpasbHOl CceTu
"Poctenekoma™: "“>Kykoeckmii — [xens”
(Mockoeckan cbnacts) 1 "MNensa — Mok-
wak" (MeHseHckas o6nacTs) NPOTHAXEH-
HOCTHIO 77 KM Kaxaeid. [IponyckHas cno-
COBHOCTE KAXA0ro M3 YHaCcTKOB COCTABNA-
et 10 [6uT/c, a X NonHas pacyeTHasA Npo-
nyckHas cnocobHocTs — 400 Mwut/c. Kak
OTMEeHaeTCs, 8T0 060pyaOBaHWE OTBEYAET
MUPOBLIM CTaHOAPTAM K BKIOYaeT B cebn
YCTPOWCTBE € MCNCNL30BaHWeM "pama-
HOBCKMX™ Npeaycunurensit n ouHamuyec-
KOWM KOMMEHcauven gucnepcun. Pasyme-
€TCH, YHUTLIBAETCSH M POCCUIACKAS Cneuv-
huka — paboTaTte MOXHO Ha PAcCTOAHMAX
ceuitie 1000 km € nogaepxkoil Bonee
100 nambp. MpoekT coagaHust ONbITHOM
30HBI C MCMONL30BaHWEM 0BOPYOOBaHKS
OTEYECTBEHHOIC NPOW3BOAMTENS peanu-
30BaH MO PELLEHMI0 KOMUCCHW MO MOOEp-
HWU3aLMK 1 TEXHONOTMYECKOMY Pas3BuUTHIO
3KOHOMMKM PO npu FpeanaeHTe cTpaHbl.
Mo sambicny MuHkomcesau Poccuu, K
2015 50 % poccuiickux mMarucrpanei
LOMKHE BLITE NEpeBefieHk Ha OTeYHecT-
BeHHoe obopynoeaHwe DWDM. Tocnop-
AEpXKa NMpY 3TOM BYAeT 3akNouaThcs He
B Bbja4ye [EHer, a B rapaHTMpoBaHHOM
phiHKe cOuiTa. [
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Pa3spe3Hana pamMmo4yHaa aHTEHHa

J1. FOPLLUKOB, A. IOJKEHKO, A. [TABJIOBCKWUM, r. Mockea

B nybnukyeMoii cTatbe paccMoTpeHbl HeobbivHbie Gonee agdek-
THBHbBIE, KK CYUTalOT aBTOPbI, BEPUaHThi pamoqnoﬁ daHTEeHHbI, KOTO-
peie mMoryT 6eiTe MHTEPECHbI paguoniobuTenam. ABTOpsl NONy4Ynnn

nareHT Ha 3Ty aHTEeHHY.

BujenseecTHast obnafaolas psaom
NOCTOMHCTE pamoyHas aHTenHa (PA)
npeacTaenseT coboi NPOBOSHVK, N30rHY-
THIA B OAHOI MNAOCKOCTW B BUOE pPamMku
onpegeneHHon ¢QOpPMEl:  OKPYXHOCTH,
kBagpara unu uHoi durypul. OHa wHTe-
pecHa Tem, YTo NPY CPaBHUTENBHOIN KOM-
nakTHocTk oBnagaeT HeEKOTOPOK Hanpae-
JNIEHHOCTBIO.
OpHako y pamky ecTb ¥ HefloCTaTtokK.
OHa vMeer BO MHOMMX Cnyyasx manoe
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Loyl ool TRKHTOL =L, + Lo+ Lo + ..,
+L, +... + L,. DKBMBaNEHTHas CxemMa Takom
paMkK mokasasa Ha puc. 1. MpuHumvnm-
anbHbIM CNeayeT ykasaTk CamMo pasmMele-
HWE 3NEeMEHTOB B MIOCKOCTU NO KOHTYPY
pamMku (30eck KBaapara), Kak NnokasaHo Ha
pucyHke. Kax /sl paspea — aT0 KOHOEH-
CaTop OOBONLHO GONLLWOH eMKoCTH.
PesynsTrpyiolyio eMKOCTE ONpepenaoT
kak emMkocTb C Lenoyqky nocnefoBaresb-
HO cOoeAuHEeHHbIX KoHpeHcaTopos Cy, Cs,
Ca,..., C,, ..., C,. Emkocti C, BuibMpaioT
Tak, 4To6bl emMKoCTh Beel rupnanrasl C ¢
nocnefoBaTensHoM MHAYKTMBHOCTLIO L
BLI3bIBANIA PE30HAHC HANPFXEHWA Ha
vactote fy, BRYTpU palouero wuHTepeana
yacTor, T. e. f, = 1/(2nVLC).

MpuHUMN pencTBus npepnaraemon
paspesHoi pamoyHoi aHTeHHs (PPA) co-
cTouT B cnepylowem. WHoykTMeHoe co-

neHve manysenus r,. None craHoBMTCH
YNOPSAAOYEHHEIM, 3@ CONpPOTHUBNEHuE —
MUHUMASNBHBIM 1M TONBKO akTWBHLIM. BHe
paboueit NonocH pamMka UMEET BhICOKOE
COMNPOTUEBAEHWE.

Peaynerar, 6n13kuii K onTUManbHOMY,
DOCTUIaeTcs, ecnv W WHAOYKTMBHOCTL
pPamKM, U ee eMKOCTb pasfeneHel Ha n
paBHBIX YacTei. YMcno n, Ha KoTtopoe
crnegyeT pastuTe KOHTYP, XenaTencHo
BLIOpaTE MO BO3MOXHOCTU BOMNbLUKM.
OpHaKko CYLLECTBEHHOE YNyHLUeHWe Xa-
PaKTEPUCTVK PAaMKWU MOXET HacTynuTh
YKE MPW 3HAYEHWW N, PaBHOM HeTbipem
WnKM HemHoro Gonble.

B pexuyime npuema nnockocTb NONoTHA
PPA pacnonaraloT B NAOCKOCTW Nonsapu-
3aUMKM  SNEKTPUMECKON COCTaensiollen
fons NpuHUMaemoro curdana (Hanpu-
mep, B MockBe Oonst TEneBUAEHUA — ropu-
30HTanbHO). Hanpsxerwe curdana da
BXOAE NPUEMHNKA MOXHO SOTONHUTENEHO
MNOBLICKTL, NpuMenuB B PPA cornacyio-
WwMid noeswalowwmil TpaHchopmatop. B
pesynsTare ycTpaHAaeTcs YNoOMSHYTHIR
Hepoctatok PA. [Noaromy, HECMOTPR Ha
OTHOCUTENBHO Marnwie pasmMepsl, curHan
Ha eeixope PPA B npuemMHOM pexunme no-
NIYHAETCH, NO MHEHWIO 8BTOPOB, [OBOABHO
BLICOKM.

OpHako HeoBXoayMMo OTMETUTE U He-
NOCTaTK¥ BO3MOXHBIX BapwaHToe PPA,
Tak, ecny NONOTHOM aHTEHHB!I CRYXUT
06BIKHOBEHHLI NPOBOA, TO PE30HAHC Ha-
6niopaeTca NUe B OTHOCUTENBHO Y3KOIA
Nonoce 4HacToT, STO HerpueMnemMo Ons
nepepaLsy v npuema LW1POKONoNoCHkX
curHanoe. Kpome Toro, B TAKOM Cliyqae
noTpebyerca NpUMeHeHue HecyLlel KOH-
CTPYKUMW Ons pasmelleHus nposoga u
KOHAEHCATOPOB.
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1 bvixod NPOTUBIEHNE PaMKuU gl KOMNEeHCcupy-
i C eTcA  eMKOCTHEIM  CONpPOTUBIIEHUEM
K 1/w4C, paBHEIM NO 3HAYEHWIO U NPOTUEO-
Lp NOAOXKHBIM MO 3HaKy. JNs ka0l HacTu
Ly cobriofaeTcs ycnoBue peaoHaHca Ha-
Ch NPSKEHUI Ha OOHON K TOW Xe pabouei
___-"_\"/—I I—MJ—.:'_ yactote f, = (1/2nVL,C,). MNoatomy BRONL
NONOTHA PamMKK HWUIFOE HEe BO3HUKaeT
Puc. 1 60MLWIOro PeakTMBHOMO MaaeHus Hanpsa-
xeHua. B peaynsrare npaktmHecky ucye-
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aKTMBHOE COMPOTMBNEHWE W3NYHeHUs MO 3aKT  Hexena-
CpPaBHEHWIO C €€ MHAYKTUBHLIM CONPOTUB-  TENbHLIE  3NeK- TR e
neHuem. lNoaromy PA yacto Hea@eKTME-  TPUYECKWUE MNons
Ha Kak Npu nepenadqe, Tak v Npyi NpUeMe.  Mexay cTopoHa- — |
B ny6nukaumm "PamouHasi aHteHHa'  mMy pamkui,  a
asropoe J1. @. NoplukoBa, A, A. JJOMKEHKO  OCTaKOTCH TOSBKO =
v A. M. Naenosckoro (MareHT Ha n3obpe- "npaBwnbHbie” l_
Tenne Ne 2380800. — BionneteHs ®UMNC  anekTpw4eckue
Pocnarenta, Ne 3 or 27.01.2010) npegno-  nons B €€ NNoc-
XEeH MPOCTOA KOHCTPYKTUEHBIN cnocob  kocTu 1 B napan-
YAYUILEHWR CBOMCTE PA M paclumpeHus  NenbHelXx K Heit
obrnactu ee nNpuMeHeHrs . nnockocTax. B
CyTb 13006peTeHust 3aknioHaeTcs B HaGcTHOCTW, None,

TOM, 4TO NONOTHO Pamky paspgeneHo no-
nepeyHbIMKA paspesamu Ha BonbLLoe YUC-
10 N Mansix yacteid. MNpu 3ToM MHOYKTUE-
HOCTEL L pamkun coctouT Us nuacrei L, Ls,

npunerawilee
HENOCPEeOCTEEH-

HO K pamke, co3-

naetr conpotus- Pue. 3



Ins obecneveHns paboTsl ¢
LIMPOKONOAOCHBIMK CUrHana-
MU NPEeanaraeTcs  BapuaHT |
nonockosoit PPA. Ee narorae-

~ Pesynbrathl pacueta PPA
npu pasmepax nnatel 0,42x0,3 m

nuBaloT 13 donbriposanHoli ¢ UHTepBan 3: kaxane 6-—12:
obewx ctopoH nnacTuhe. B @=0,286;b=0,166; g = 0,022; d = 0,0011; eps = 5,137; tgD = 0,004' Genei, koTOPYIO DENAIOT TOMLKO €

4ACTHOCT, MOAOTHC MOXET £,

|Hell CTOpOHBI roKasaHa Ha
puc. 3 B macwrabe 1:4. Ha pu-
| CyHKe ycnoeHo o6o03HauseH co-
| rnacytolmit Tparcdopmarop T,
a ToYkaMn — MecTa naiks Ka-

o Xp L1

BTOWM CTOPOHLL. BHYTPEHHWIA nps-

VMETL hopMy MPSAMOYTOMBHIA- 72

10,69 966,65

8,821509-10”7

moyronbHuk CDEF mnartel pons

Ka, Kak nokasaHo Ha Buae
CBEPXY Ha pUC. 2, CO CTOpoHa-
MU JAMHOI (N0 CPeaHeRn NAHYK

EMKOCTL NonoTHa — 7,95132.1 2.
EMKOCTb IMprisiHab koHgeHcatopoe pamiv Ce = 1,01419910°".

npepoTepaLleHus HEHYXHbIX
BUXPEBLIX TOKOB nubO NonHo-
CTHIO OYULLIAIOT OT (PONLIv KU Uc-

nonoc) a u b, WUpUHOW Nonoc g f

Ty Xa L2

NONB3YIOT ANA KpenneHsa aHTeH-

1 TonumHoR d. Martepuwan nna- 1,325

19,97 692,49

4,867074-107

Hbl, TMGo nNpopesatoT Qonkry "B

CTUHB — ANSNEKTPWK C Xena-
TENBEHO OYEHB MaNLIMY LUaneK-
TPUHeCKUMK notepamu. Mono-
Chl C KX 0H CTOPOHBLI NONOTHA
paspeneHsl NonNepeyHbIMM
NpopessiMn C LWWPHMHOW, pae-

VIHTepBan Npu N = 26; frp = 1,662624-107, fopy = 2,264462-10"
Epan: = 0,2194 B npu Epers = 1 B/,

I, = conpoTuenexne notepe = X,tgh = 2,77.
Kipae = N75/(fu + 1) = 1,816.

LLiar paamertin ui = 0,0646

HOW TOAWMHE AMINEeKTPUKa Pasmertka BepxHEN NOBEPXHOCTU NONOTHA!
nnarel, Ha npubnmsutensto 0,1409; 0,2054; 0,27; 0,3346; 0,3991 — aft;

paBHBIE YHACTKU MO Mnolany,

0,2377; 0,3023 —b2;

noaToMy eCTb CPemu Hux v 0,3991; 0,3346; 0,27; 0,2054; 0,1409 — a3;
kocele npopeau. Mpopeaun Ha ,3023; 0,2377 — b4.

OAHOI CTOPOHe Mnatkl pPacrno-

Pasmerka HkHe NOBEpXHOCTU NONoTHa:

AKEHE TIPUMEDHO HOCREANHS | 4724 0, 2377: 0,3023: 0,3669 — a1
MeaXBy NpOpessinin LPYTON CTO- | 5pc4. (1.97: 03346 — b2;

poHbl (Hanpocseet). Cneposa-
TESBHO, BAONE BCErO MONoTHa

0,3669; 0,3023; 0,2377; 0,1731 — a3,

nonysaetcs nocnepoeatens- |8:3346; 0,27; 0,2054 — b4.

Has uenk KOHOEHCaTOpOoB,
00pa3oBaHHbIX NPOTUBONEXALLMMI YHaCT-
KamMu nonoc oBevix CTOPOH, pasneneHHbIX
cnoem ananekTpuka. [oroHHas MHAYKTUE-
HOCTL NOMOTHa npepcraBnaet coboit
COBCTBEHHYID XapakTepucTuky. MNpopeau
AB pensit oaHy W3 CTOPOH NONOTHE Nono-
nam 1 CBepxy, W CHnay. lNpopess AB ceepxy
MATH CIYXAT Ha4anomM OTcHeTa A8 Jene-
HUSI MNONOCKH HA Y4acTku ceepxy. CHusy
npopess AB [ennT pacrnonoXeHHHI Tam
YH2CTOK MonoTHa nononam. K nony4eHHsIm
NONOBYHAM PSOOM C NPOREsb Npunan-
BaloT nMbo puroep cHwkeHws, nubo npo-
BOAHMKW, WOYLUME K COMrMacylolemy TpaHc-
cdopraTopy. MNoaTomy CTpyKTypa nonotHa
NpakTU4eckn He HapywaeTcs. B peaynbta-
Te pamMka COOTBETCTBYET KoH(Mrypaumm,
NoKa3aHHOM Ha cxeme puc, 1.

MpepnoxeHHulii Bapuant PPA obbeau-
HAET B cebe U HeCYLLYIO KOHCTRYKLIMIO, U
Heobxooumele anekTpudeckmne byHKLMY,
npuyem, suibupas WUPWHY NONOCH g,
MOXHO 00EeCnequTh LUMPOKYK Nonocy
NPONyckaHna aHTeHHb B HEeOBXOAWMBIX
npepenax, He npuberas K UCKYCCTBEHHO-
MY BHECEHUIO NOTEPk B PAMKY.
Mepeuncnm OCHOBHBIE LOCTOWMHCTEA
PPA:

1. PPA manoqyecTBUTENBEHA K OKpPY-
KAIOLWM NMPEeSMETaM, B TOM HUCHE K Npu-
cyTCTBMIO "3azemneHHoro” kabens. He
TpebyioTCH cneuvansHelie YCTpoiicTea
CUMMETPUPOBEHIS.

2. PPA pasHbix HacTOTHLIX MHTEPBANOE
MOXHO pacrnonaratse OnmM3ko apyr K apyry
W, B YACTHOCTW, BKNaOLIEaTk OAHY B OpY-
VIO, KaK MaTpeLuKu.

3. MOXHO NpOEKTUPOBaTL PaMKu Ha
BLICOKME HaCTOThl, MOCKONbLKY rMpnsaHoa
COCTOUT M3 KOHOeHCaTopoB BonbLIoK em-
KOCTW, NO CPaBHEHWIO C KOTOPbIMK Napa-
3UTHBIE EMKOCTW, OKPYXAKLLMe pPamMky,
KaK Npasuno, Mansi.

4. Moxro Bbifuparte pasmepbi pamMku
He3aBucuMo OT paBoveil ANUHBl BOJSIHLI,
TaK KaKk B Heil nony4aeTcH pesoHaHc Ha
paboyeit YacToTe He TONbKO B 3aBUCHUMO-
CTW OT reoMeTPUHECKUX PasMepoB, HO U
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OT 3HayeHus emkocty C. MNMpu aTom Heo6-
XO[AMMO NULlb COMMacosaHue akTUBHOM
Harpysky € CONPOTWBIIEHVEM W3JTYHEHWA
pamkn. M HaoBopor, MOXHO AOCTUraTh
XENaemoro 3Ha4yeHVs CONPOTUBNEHUS N3-
JIYHEHUA (YTEM W3MEHEHUs PA3MEpPOoR
pamMku.

W3 ykasanHbix poctontcte PPA cnepy-
€T, 4TO MOXHO M3roTaB/WBaTh COCTABHLIE
rionockoesie PPA. Mpy UX NOCTPOEHUK B
NPOEM pamMkK, NoKasaHHoW Ha puc. 2,
BKNZABIBAIOT pamKy MeHbLUero pasmepa
Ha ppyroii Gonee BLICOKWI MHTEPBAN Yac-
TOT; B NPOeM MEHBLUEN paMKu — pamky
elle MeHbluerc pasmepa 1 T. g. Kaxaas
W3 HKX B CBOEM MHTEPBane MMEET Manoe
COMPOTUE/IEHWE, 2 BHE €e WHTepBana —
Bonewoe nonHoe conpoTueneHue. lMo-
3TOMY BCE PaMKW MOXHO NOOKMIOHYWTE K
ofwei Harpyazke wnu kabenw napan-
NENLHO MW KaXAYK — K COOTBETCTBYIO-
wier 0BMOTKE cornacylolero Tpadcdop-
maropa.

OnbITHEIN 06pasew, cocTaBHOR nNonoc-
KOBOM aHTeHHbl Obil peanu3cBaH Ha
PONBIMPOBaHHOI C ABYX CTOPCH nnare ¢
paamepamu 420x300 mm TONUMHOKR 1 MM
{HaNoMHWUM, YTO TEKOBA W LUMPWHA Nnpope-
3ein) us matepuana CTP-2 va nate Tene-
BU3MOHHBIX MHTEPBASIOB HYaCTOT: MHTEpEanN
1 — kanansl 1 1 2, uHTepsan 2 — kaHanel
3—5, wiTepsan 3 — kaHane 6—12, uHrep-
Ban 4 — kanane 21—40, wHtepean 5 —
kaHankl 41—60. PazmeTka nnatbl A8 HUK-

knetouky” (He Gonee 1x1 cm).

Ha pwc. 4 npeacraeneHa
CXEeMa BKIIOHEHWNS COrMacyoLLero
TpavcdopmaTopa. Beixoabl 4 1 5
{(IMB) aHnTeHHEl NOAKNIOYAINT K
kabeno cHwxkeHus (75 Om) He-
NOCPeACTBEHHO, a Bbxoapl 1—3
(MB) — k Tomy xe kaGenio 4epes
cornacyiowmin TpascdopmaTop.
MocnenHWit BLINONHEH HA TOPOW-
FAaneHOM MarHUTONPOBOAE U3
deppura BH30 Ttunopazawmepa
20x10x5 mm. OBmoTka | copep-
T 6 BUTKOR, Il — 10 BrTkos, Il —
36 ButkoB npoBoga N3O
0,22, HamoTKa — BUTOK K BUTKY.

Peaynktathl nporpaMmHoro
pacyHeTa INEeKTPWHECKUX Xapak-
TEPUCTUK aHTEHHE AaHbLl B TabnuLle Tonb-
KO A9 uHTepBana 3 Ans 3KOHOMUKU MeCTa,
OCTasIbHBEIE pe3ynbTarsl NOMELLeHbl B
WuTepHete Ha caute pepakumvu. Bce
BENMHMHLL YKA3aHBI B MEXOYHAPOAHOM
cucteme eavHnL, CH. Micnonbaoradsl cre-
oywowive 0bo3HauYeHWs: eps — OTHOCK-
TENbHas OW3NEKTPUYECKasa NpoHWUae-
MocTk; gD — TaHreHc yrna notepk nu-
ANeKTpUKa nnarsl; £, — AnvHa BONHBL 1, —
CONPOTUBNEHWE M3Ny4eHus; X, — peax-
TWBHOE conpoTuenedue; L1 — nHaykTue-
HOCTB MONOTHA Ha HVKHEY YacToTe MHTEp-
Bana; L2 — WHAYKTUBHOCTL MNONOTHE Ha
BEepXHel YacToTe nHTepBana,

W3 pacyHeToB MOXHO COEenatb BHIBOA,
YTO COMPOTUMBIIEHWE W3NYHEHVRA, ONpepe-
JAIOLLEE CONPOTUBNEHWE aHTeHHL! Ha MB,
BECbMa Marno 1 HaxooWTcs B Npepenax oT
0,32 po 20 Om. 310 Tpebyer, kak yxe Obl-
110 YKA3aHO, NPMMEHEHWA NOBLILLAKLIErO
TpaHchopMaTopa Ans CornacoBaHus.
Cnepyer OTMETUTE OTHOCUTENLHO DONb-
L0 COMPOTUENEHWE MOTEPL B WHTEPBAa-
nax 1 1 2, 4TO NPUBROAWT K CHUXEHMIO
ypoBHA curHana. MNotepy MOXHO yMeHb-
LWKMTL, €CAN YBENMHYUTL PasMepsl Nnarbi
(Ha caiTe paHbl pesynbrarte pacqera ans
pasmvepoB 600x420 M) 1nn NpPUMEeHUTL
MNAacTuHy U3 ApYroro marepwana, Hanpu-
mep, droponnacta GAD-4 ¢ nepecHeTom
pa3sMeTku.

PaameTky Npopesei Nokaxkem Ha npw-
MEpE aHTeHHbl Ans uHTepsana 3, [1ng ato-
ro oHa NpeacTaeneHa B YMEHBLUEHHOM
BULle Ha puUc. 5 (HUXHAS CTOpOHAa) K
puc. 6 (BepxHss cTopoHa). Pasamerky
Ha4MHatoT CO CTOPOHbE al (M. pacyerT), Ha
KOTOPROW HAXOLWTCH CPEAHAA NuHKS AB, 1
NPOAOIKAT Aanblie ro NopPRaKy HOME-
POB Ha cTopoHax B2, a3, B4, OBMUrasck
NPOTUE 4AcOBOWM CTpenkwu. Ha wapyxHoi
JMHWK W B CEPEOMHE pa3Meyaemoi CTo-
POHLI AIONXHO OKasatees penenne 0,27 m
NPWIOXEHHOW K HEW NWHEKW (nokazaHo
Ha Kaxnol cTtopoHe dYucnom 27, T. e.
27 ©m), NpUHEM OTCHET OT HYNEeBOW OT-
METKW NYHENKWM OOMKEeH NPOWCX0auTL No
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HanpaBneHwn, NoMeYeHHOMY Yy CTOPOH
CTpenkoi. Kaxoe pacyerHoe 3HaqeHune
yKasblBaeT NonoxeHne nonepeyHon (unu
KOCOW OKONO NMPOTUBONEXKALUWX YITNOoB)
npopean Gonsrv ¢ LWarom pasMeTky ui no
OCEeBOI NWHUKW nonocsl. Kockle npopezu
rnomMeyeHsl B pacuyetax "k yry” (B Hawem
npumepe ux Het). MNpopean Ha cpenHei
nuHMy AB, kKak ObINO CKasaHOo paHblue,
coenadsl ¢ ofewx CTOpoOH nnartel. He-
TPYAHO 3aMETUTh, YTO pacqeTHhle 000-
3Ha4eHns B2 W B4 Ha pasHblX CTOPOHAX
MONOTHa MEHADTCS MECTAMMN.

MoeTopwm, 410 PPA nprHMMaeT curia-
Nbl, NONAPW30BaHHBIE B MAIOCKOCTH pamMKun
{anekTpuyecKas cocTasnaiowlan anexkTpo-
MarHUTHOrO NoNs).

Yeunenwe aHTeHHsl AR KPYrnsix pa-
MOK HE 32BMUCKT OT €€ OPWEHTALMI B CBO-
ev nnockocTy. [nA KBagpaTtHelx pamMok, a
TaKkKe 018 NPAMOYrofibHbIX, ecnn aiMHa
GonbLIe CTOPOHLI HE TPEBLILLAET HeT-
BEPTW [/IMHBI BOJSIHEL, 3Ta 38BMCUMOCTb
BEChLMa HE3HaYWTENLHA.

AnarpamMa HanpasneHHocTH Ans ro-
PU30HTaNBHO OpPWEHTUPOBaHHOW PPA
npu a v b MeHble 4YeTBepTu ANWHGLI
BONHLI NpeacTaenser coboil B BepTH-
KanbHOM NNOCKOCTU M3BECTHBIN CUMBON
"6EeCcKOHEeYHOCTL", B TrOPU3OHTASLHOM
NAOCKOCTU — MOYTH KPYT.

Korpa a paBHo nnwHe BOnHbl, a b He
Bonee ee NONOBYHE! ¥ PAMKa Pacronoxe-
Ha TOPWU3OHTAMNbLHO, AWarpamma Harnpae-
NIEHHOCTV B BEPTUKANBHOW MNOCKOCTH,
paccekalole pamky nonepek CTopoH 4,
W B NEPNeHaVKyNApHON K Hel NNoCKoCTH
paMkyt UMeeT Bup cumsona “"GeckoHeu-
HOCTL" € MakCUMyMamu Mo JAUHUK KX
nepeceveHns. B nnockocty, paccekaw-
el pamky nonepek cropoHst b, npuem
OTCYTCTBYET.

OyeBuaHO, 4TO nonockoeas PPA mo-
HKET CNYKUTE KOMHATHOM NPUeMHON Tene-
BM3MOHHOW aHTEHHOI. [ns paccMmoTpeH-
HOMO OMNbITHOrO OBPa3LA MHCTPYMEHTANL-
HHIE WM3MEpPEeHWs He nposopwiv. Busy-
ansHO BbUN0 OTMEYEHO BLICOKOE Ka4eCTBO
npwema Ha paccrosHuu okono 20 km oT
OcTaHkuHCKoW BaliHk ans BOCbMWU—
DECATH KaHanoe (Nepeparyvky UMEetoT
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GonblLUy MOLIHOCTE). Elle nATb-LLeCcTb
kaHanoe Bbuv G YAOBNETBOPUTENLHBIM
KayecTBOM, B TOM HWCRE NEpPBLIA KaHan.
Mpy 8TOM Ha NYTK CUrHanoB HaxooWncs
pPRO BLICOKMX 30aHWKA W NPUHUMANCH
OTPaXKEHHLI CUrHaN C MPOTUBOMONOXHON
CTOPOHBI. OfHAKO W3MEHSTE NONCXEHue
aHTEHHLI NOCAE KaXO0ro NepeknioveHus
KaHanos He TpeboBanock.

Takme PPA moryt ObiTh nerkmmm u
HEOOPOTVMW  HAPYXHBIMKW  @HTEHHAMMW
cpegHero pagwyca gelctems unu npu
cnaboit HanpaeneHHocTk paBorarte Gop-
TOBbIMKM BCTROEHHEIMW @HTEHHAMKW Ha
TPaHCNOPTHBIX CPEacTBax.

. dl

Or penakumw. [lonHas sepcus 3TOM
| CTaTEM € pesynbTaramu pacyeta PPA s BCex
WHTERBAAoE 1 pasmepos rnatei 0,42x0,3 un
0,6x0,42 m nmeercs Ha Hawem FTP-cepeepe
no agpecy <ftp://ftp.radio.ru/pub/2010/
09/RRA.zip>.
| Asroper crareu npeaocraswnm penakiim [
L8 MenbiTanni sapwadT coctasHoi PPA
3a8BOACKOrO W3rOTOBAEHWA € pasMepamiy |
420300 mm. Mamepurenem KCB, patiotai- |
Lem B MHTEpBane Yactor go 175 My, . e. |
| MPAKTHYECKY HE OXBATLIBAIOLIEM LaXE Tene-
BUSMOHHOIO LLECTOrO kKahana # paccyMTaH-
HEIM Ha conpoTuBaerme kabena 50 O, Geinm
nonyYyesb CReqyiyne peaynsTate. Hau-
MeHBsiure 3Havwerus KCB (npuwmepro 1 u 2) |
OKa3aMmcs B MHTEPBANAEX HacToT BTOPOro u
| [ATOro KaHasos COOTBETCTReHHO. Ha TpeTteem |
kamane KCB 6w oxono 3,5, a wa nepeom |
karane — 4...5, 4To NoATEEepAMA0CE NDHEMOM
nporpammMel B NOCAEAHEM TONMBKD YOBNETEO-
! purensHoro kawecrsa & Mockee. PPA Geina
| ucneitara B MockoBokoil 06niacTy Ha pac-
croaHu Bonee 30 kv ot OcratkuHCKoH Baty-
Hy. oy BeicoTe pasmelyerHus okono 15 M u |
cBO00AHON OpMeHTaLu Ha BaLUHI0 NpHUem |
MOLUHBIX (50 1 20 kBT) kananos Ha MB v IMB
FPOMCXOAKMA € BICOKMM KAYecTBOM, xpom|
nepeoro. OCTanbHele KaHanb APUHUMETICE |
MG C YOOBAETBOPUTENbHBIM Ka4eCTBOM (B |
LBETE, B TOM YMCAE NEPBBLIN), NGO HE FpWHU-
Manuck COBCEM. PeaaKLis POCHT NOBTOPUE- |

| LUMX GHTEHHY MPUCHATE CBOM OT3bIBbI. [
|

MOAY/IbHAS PEKTIAMA

| HaGopel pns  paguoniobureneii:
"USB-nporpammarop” no crartbe
A. Pepxkosa B xypHane "Pagmo” Ne 7,
2008 r; B. WkunemeHckwia. "Brok 3a-
wuranms — perynsatop yma O3 Ha Muk-
POKOHTpONNepe” B XypHane "Paguo”
Ne 11, 2008 r; H. 3aeu. "Ludpoeoe
YCTPOWCTBO 3aLLMThl C PyHKUMEN name-
peHus” B xypHane "Paamo™ Ne 7, 2007 1.,
TEPMOCTATHI, HACTOTOMEPS!, BONETMET-
pbi, aMnepmeTphl, HaBopsl Yun-pesuc-
TOPOE W KOHOeHcatopos 1206, 0805,
0603. Opyrire pagvoHabopel.
hitp://chipnabor.ru/
e-mail: nabor@inbox.ru .
Ten. +7-916-431-53-46, r. Mockea,

* * %

WHrepHer-marasmH ELITAN.RU

1 000 000 HavMeHOBaHWIT 2NeKT-
POHHBIX KOMMOHEHTOR, Marepuance u
WMHCTPYMEHTOR.

MUHWMENBHBIA 3aKAa3 HE OrPaHHeH.

JloctaBka — MOYTON, KYPBERPOM WM
aBTOTPAHCMNOPTHBIMKM KOMIMaHUAMIA.

Ins 3akazos ot 5 000 py6. pocras-
ka no Poccuu — GecnnatHo!

MNyHKTH BbIOAYKM 38KA30B CaMOBbl-
eo3om B Mockee, C.-Merepbypre,
WxeBcke.

Onnata osnaiiH 1uiv yepes GaHk.

OTcnexusaHue 3akasa Ha caiire.

Caiir: www.elitan.ru

* * #*

OTeuyecTBEHHLIE U UMNOPTHLIE
paguoaeTany ana peMOHTA
papuoannapaTypbl, 2BTOMOGMNBHON
BNEKTPOHWKK 1 BLITOBOI TEXHUKK!

Mwkpocxembl. TpanaucTopel. Cra-
BunUTPOHLI. Pesuctopsl. LLinelidn.

KoHpeHcatopel  Kepamuyieckue,
MAEHOYHBIE, NOACTPOEYHLIE, 3NeKTPO-
ANTUHECKWE, BLICOKOBOMNBTHEE. Mexa-
HUK& ONS BUASOMArHUTOMOHOB, BW-
neokamep W ayomoTexHwku. CeeTo-
nvonsl W dotoamoael. MNaHeneky pna
Mukpocxem. Kaccol Bcex pasmepos
ANS Xpadenus mMenkux petanen. Ja-
3epHbie W supeoronosku. YWI-ane-
MeHTel. Muoroe gpyroe. Ontosasi v
PO3HWYHAS NPOAaxXa eXeOHeBHO OT
9.00 no 18.00 no agpecy:

Poccus, Mockea, MNsTHuLKoe Lwocce,
nom 18, TK "MuTuHCKMA paamopsIHOK”,
3-ih atax, naBwiboH 546. lMpoezn ot
meTpo "TywwmkHckas” ast. Ne 2, 210, 266.

Jocraeka noytoir no Pocowu.
Mpaiic-nucTel Ha Bymare w CD.

KonTaktel: 107045, r. Mockea,
a6. auw. 41.

www.S-10mitino.narod.ru

* * *

YUM-HH — papropetan NOYTON.
MukpokoHTponnepsl, paT4YMKM,
XKW, ceeTognons 1 ap.

www.chipnn.ru

£ * *

Mynetel ynpasnequs. lMNepeknoya-
Tenm. LipeTonprcraexku,

617100, Mepmckwit kpan, r. Bepe-
warvHo, a/s 74.

http://nikolajj-pinaev.ru/




LUundpoBoe ynpaeneHue
aHanoroebiMmu Temopoo6nokamm
A. BALLIMPOB, C. BALLIMPOB, r. MockBsa

COXanexsud, He BCE KOMMOHEHTHI,

nprMeHeHHLIe B BNOKE, ONMCAHHOM B
MNEPBOI YacTW CTaTkW, AOCTYMNHBI pagvo-
nobuTensaMm aaxe B KPynHbix roponax,
rnpexae Bcero, ato kacaercs undposbIx
NOTEHUMOMETPOEB 1 aHKoOEpoR. ToaTomy
agropamMn Guin  paspaotan BTOPOW,
fonee NMpPoOCTO M HEOOPOroW BapwaHT
6noka. OH HE COAEPXWNT MaNoA0CTYMHBIX

perynuposaHus). Huxuuid us pesvcropos
(HazoBEM Ero "UaMepuTeNkHEIM™) OTBEYa-
er 3a oTobpaxeHue HopMaLMKM Ha auc-
nnee, a BepxHuii — col HHO 33 U3Mme-
HEHWE COOTBETCTBYIOLEro napamerpa
{HazoBemM ero COOTBETCTEEHHO "pPerynmpo-
BOYHBIM"). MNponcxopnT 3T0 CReayloLwmM
obpazom. KpaiHVe BHLIBOABI HIDXHETO,
“M3MEPUTENEHOMC", PE3UCTOPA NOAKMIoYEe-

Pexxumbl pabotel TemEpoGnoka oto-
BpaxalTcs Ha OBYCTPOYHOM CUMBOMNb-
HOM KUOKOKPUCTAIMHECKOM WMHAMKATO-
pe, KaK 1 B Npegpioyliem sapradte. ns
ynpaenexins pabotoii KK ncnonsayiotcs
nuHKK noptoe PB2—PB7.

Knonkoit SB1 ewbupait pexum
"MUTE". CurHansHeli BeiBog, kHomkw SB1
NOSKNOYEH K nviBuK nopra PD3.

BribOp OOHOrO W3 YeToipex OByXka-
HalNbHLIX BXOOOB KOMMYTATOpa OCy-
LEeCTRNSETCH KHoNkoi SB2 no kpyry, T. e.
KaDkA0e HaxaTue Bhi3LIRAeT Nepexnioye-
Hve Bxoda. CUrHanbHelil BbIBOL, KHOMKW
SB2 noaxkntoyeH K nHum nopta PD2.

KommyTauma BXOA0B OCYLLECTBNAET-
CH C NOMOLLBIO aHANOroBOro KoMmyTa-
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anemeHToB, Bonee NPoCT B peanuaaumm
M, HBKOHEL, CYLUECTBEHHO OEIUEEBNEe B
WU3rOTOBRNEHWM, HTO TOXE HEManoBaXHOo.
AbconoTHoe BONLLUMHCTBO (PYHKLMIA npu
STOM COXPaHEHO, UCKIIOYEHA TONILKO BO3-
MOXHOCTH AUCTAHLMOHHOTO YIPasneHus.

Cxema ynpoleHHOro BapWaHTa ycT-
pOIiCTBa NpencTaeneHa Ha puc. 6.

Yanw 6noka, oTEeHalLMe 38 KOMMYTa-
LMIO BXOAL0B 1 OTOBpakeHne NHhopMaLmMm
Ha OMCnAee, OCTanuMCh NpakTuHeckn Ges
uameHeHwin. Nogeeprnace Moavidukaumm
TOALKO 4acTe, oBecneuuBalllas perynn-
POBKY NapamMeTpos rpoMKocTH U Tembpa.

B kayecTBe perynupyoLLyix 3neMeHTos
MNPYMEHEHDB! YEThIPE CABOEHHLIX NEpeMeH-
HBIX pesucTopa (No 4YvWcny napameTpos

Oxonyanne.
Havano cm. B "Pagwo™, 2010, N2 8

x10B
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Hbl K 0BLLEeMY BHIBOAY ¥ BLIBOLY NUTaHWUR, a8
cpeaHuin — K ogHoMY 13 BXopoB AL muk-
pokoHTponnepa (noptsl PC2—PCS5). Mpu
BPALUEHUW OBIDKKA CMHXPOHHO W3MEeHReT-
Csl CONPOTHBIIEHNE Kedk0ro NEPeMEeHHOro
PEe3ncTopa, ¥ NO3TOMY Ero 3HaYeHWE Y
"M3MEPUTENEHOIO" pesucTopa COOTBeTCT-
BYET 3HA4EHWI0 "peryNvpoBOYHOTO”, BHIBO-
[bl KOTOPOro MNOAKMIOYeHBl K COOTBETCT-
BYIOLLMM BbiBopam TemBpobnoka. Mpuyem
COBEPLUEHHO HE BaXXHO, NUHEWHYIO wnu
SKCMOHEHLMaSIBHYIO XapaKTEPUCTHKY UMe-
€T nepemMeHHelin peanctop. MNpu Heobxo-
AMMOCTH B oTobpaxeHue uHbopmMaLmm
Ha OMCNNee MOXHO BHECTU HeoBXoaMMble
n3mMeHeHs, MOANPULIMPOBAE YNPaENsaio-
LLYIO NPOrpamMmy MUKPOKOHTpOepa.

Buifop BXOLOB KOMMYTaTopa B 3TOM
ONoKe OCYLLECTBASETCH TOYHO TaK Xe, KaK
W B NpeasIayllem BapuaHTe.

topa TDA1029, BKNIOYEHHOro NO TUNO-
BOI cxeme. [ina Buibopa UCTOYHMKA Cur-
Hana UCrnonL3yKTCH afpecHbBIE BXOOH
AD—A2 koMmMyTaTOpPa, NOOKMOHEHHBIE K
noptam PD5—PD7 mukpokoHTponnepa.
Buixoas koMMyTatopa nogkii4YeHbl K
nepeknyanlymmM KoHrtakram pene K1,
HA OCHOBE KOTOPOrc peanu3oBaH pe-
xum - "MUTE”, nossonsiowmii  npwm
HeoBXoAMMOCTHM OTKNIYaTe Tembpo-
G/10K 1 OKOHEYHbI/ yCUnuTens (Hanpu-
MEP, NMPU KOMMYTaLWy BXOOOB wiwn Ans
BBEICTPOrO OTKMIOYEHUSA [POMKOCTH).
BxnioyeHve 1 BHIKMIOHEHWE pene ocy-
LWEeCTBNAIOTCA Mogaqeil curHana c nu-
HuK nopta PB1 mMukpokoHTpONnepa
Yepes SNEKTPOHHLIA KoY HAa TpaH3u-
cTtope VT1.

3auuta o1 apebesra KOHTaKTOB KHOMOK
SB1 1 SB2 ocyllecTBARETCA NPOrpamMmHO.
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PUCYHOK neyaTtHON nnatel YCTPoicTBa
NpUBEOEH Ha pUMc. 7, a pacnonoXeHve
BNEeMEHTOB Ha nnare — Ha puc. 8. Poto
cobpaHHoro Tembpobnoka NpeacTasneHo
Ha puc. 9.

AeTopbl 0COBO NOAYEPKWBAIT, HTO
npumMeHeHve obovx BapuaHToB ynpaene-
HWS He NPUBHOCUT MCKEKEHWIA B 3BYyYaHWe
aHanoroeoix TeMBpo6IOKOB, MOCKONLKY
nepemMeHHLIe PesucTopsl (U 3NeKTPOH-
Hble, U OBbINHEIE POTOPHBIE) HE BKIHOYEHb!
B curHansHbie Lenu, dopMupytowme AHX
Tembpobnokoe. MNocpencTeom nepemen-
HbiX PESUCTOPOR U3MEHAETCH NOCTORHHOE

HanpaxeHWe Ha YNpaBnALWWX BXOOax
MUKpOCXeM TemBpoBnokoB K1, Takum 06-
Pa30M, OCYUIECTBNAETCH 3INEKTDOHHOE
peryniupoBaHue.

O6a sapuaHTa YCTROMCTER NPOBEpeHs!
B paboTe ¢ ananoroesivmn TemMbpobnokamm
Ha Gaze nonynspHbX Myukpocxem LiVi1036,
LM1040 n KA2107 v nokasanu npekpac-
HBIE Pe3yNkTaThl. MoMuMo BENWMKONENHOro
"aHanoroBoro” 3By4YaHWs, K 3TUM MWKDPO-
Cremam ,!J.OﬁaEHJ‘IVICb HOEBIE CEpBMCHEIE
BO3MOXHOCTHM W COBPEMEHHOE yrpasre-
Hue. OpHa 13 cxem Ha Baze LV1040 Guina
onucaHa Ha cTpaHuuax xypHana [3].

0Oba ycTpoicTea cobpanbl Ha ABYCTO-
POHHWUX NEeYaTHLIX MAarax TOMALWWHON
1 MM C MeTannMavpoBaHHBIMK OTBEP-
CTUAMIA.

Ha nnare ynpolwjeHHoOro BapuaHta pe-
rynupoBotHeie pesvctopsl R1, R4, R7 m
R10 no okoH4aHWW pacnaikv pertanein
COEAMHAIOT MPOBOLAMW WKW TMAOCKUM
kabenem ¢ COOTBETCTBYIOLMMMK pasbema-
My X6—X9, yeTaHOBNEHHLIMK HA nnare,
nwéo ¢ kabenem €O LWITHIPEBLIM pPasb-
EMOM, NOAKNOHaEMBIM K pasbemy nnartsl
C 3NEKTPOHHO-YNPaBIAEMEIMY DEMYAATO-
pamMi Ha MUKpocxemax. Bo eropom cny-
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yae yCcTaHaeNMBaTh pasbembl X6—X9 Ha
nnare HeT HeoBXoaAMMOCTH.
B koHcTpykumsax GNOKOE NpUMEHEHb

o6bitHBIE  peaucTopel C2-23 wnwm
MIIT-0,125. OkcupHele KOHAeHCaTopsl —
K50-29, K50-35, octantHelie — K10-17B
WK aHaNorMiHBe. (POTOMPUEMHWK NOMAON-
per moboi, paccYvTaHHbIA Ha HacToTy
mopynsumn 36 k. TNepemerdoie peavc-
Topel — ClM3-33-32 v aHanorvyHele.
INEKTPOMarHUTHOE pene — C ABYMS TpyT-
MaMK KOHTaKTOB Ha nepexkmoveHve JRC-
19F-5VDC-0,2W npowseogctea $upMebl
DBL. MoxHo npumeHnTe n moboe apyroe,
OaHHBEI TMN pene — TWUMOBOW, Bbi-
NYyCKaeTcsi MHOMMW NPOU3BOAMTENAMI.
Ecnu Takoro xe unv aHanoruHHoroe pene
HalTW HE YOANOoCh, TO MOXHO NPUMEHWUTL
noboe apyroe ¢ oByMA rpynnamMu KOHTaK-
TOB Ha neperioHeHne ¢ paboumm Hanps-
¥eHvem Ha obmoTke 5 B. B aTtom chydae
NPUOETCA M3MEHWUTL MEYATHYIO NAATY MoL,
KOMKPETHBIA TWI Pene.

Paavemel nutanus — DJK-02B vnm
aHaNoOrMYHBIe; CUrHaNbHBIE PasbeMbl —
wiTeipeesie, Tuna PLD-6. [ns coepvHeHus
6nokoe npumeHeHs kabeny ¢ pazsLemamm
IDC-6.

BMmecTo MWUKpPOCXEMbI KOMMYyTatopa
TDA1029 BO3MOXHO NMPUMEHWTE MONHLINA
oTedecTBeHHblt aHanor K174KI1 Gea
V3MEHEHWS PUCYHKA NEYaTHOM NNaThl,

AKungrokpucTannumyecknii MHAMKaTop
HY-1602E ponycTMo 3ameHVTb mobbin
aHANOTUYHEIM € OBYMS CTPOKamu no
16 cumBonoe, ¢ koHTponnepom HD44780
vnu ero asanorom. lNpu pacnaiike BbIBO-
JIOB MHOMKATOpa cnenyer obpaTtuTh BHU-
MaHue Ha Mx Hymepauuio. OHa MOXET 3Ha-
YUTENLHO pasnuuyaThcs (Kak npaeuno,
HOMEpPa CABVHYTHI BMNPaBO WKW BAEBO B
3aBMCYMOCTH OT 0603Ha4eHUA) ANA UHAK-
KaTOPOB pasHbix GrpM-NpPONsBoaUTENESIA.
Jina yToqHeHWs cnenyeT obpaTtuTecs K
PUPMEHHOR AOKYMEHTALMK NPOU3BOLAN-
Tens [4].

NVTEPATYPA

3. Tokapee H. YHuBepcaneHeit 6nok pery-
NETOpPoB HAa Mukpocxeme LM1040. — Paawo,
2007, Ne 3, c. 16.

4. Karanor: cMBONbHBbE KK MHOuKaETopE. —
<http:// www.rct.ru/catalogue/ 16/1226/
358/>,

Ot pegaxyum. [pDOLWHBKK MUKDOKOHTDOM-
NIEPOB MMETCR Ha Haluenm FTP-cepsepe no
aapecy <ftp://ftp.radio.ru/pub/2010/09/
digcont.zip>.
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Moctaeka nioBeIX  SNEKTPOHHBLIX
KOMMOHEHTOB W KOMMJIEKTYIOLIMX.
Xvmus OnA anekTpoHvkw, floctaeka
nouToN B N0ByIo To4ky Poccum iopuon-
Yeckum u dwuanuyeckum nuuam. Co
CKNaaa v Nof, 3aKas.

WWW.ELEKLAND.RU

E-mail: elekland@mail.ru

Ten./dakc — (82147) 42026.

* * *

PAOVOOETAJIU — MOYTOMN!
Jyswvii eeifop paguoperaneil, san-
yacTteyl Ans pemodTa, pasmoniobun-
TenLCKkUX Habopos... HoeblWi Katanor
"SNEKTPOHLLMK?, 2010 r. — 150 py6.
107113, r. Mockea, a/a 10
Ten. (495) 543-47-96,

8 (985) 366-87-86.
VHTepHeT-Maraau:
WWW.DESSY.RU
E-mail: post@dessy.ru
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NMPEAYCUJIUTEJIN-KOPPEKTOPDI
HA MOJIEBbIX TPAH3UCTOPAX

A. T'YPCKWH, r. Murck, Benapyce

B cTarpe npennoXxeHo HECKOJ/IbKO BAPUAHTOB NnpensapuTenbHbIX
ycunureneii-koppekTopoB Ans BOCMPON3BEOEHUS BUHWIIOBBIX [UC~
koB rpamzarnucu. OCHOBHOE BHUMAaHWe ABTOP YO Mn CreKTpy rap-
MOHMYECKMX NCKaXeHWi, ONTUManbHOMY C TOYKMN 3PEHNS B3aUMHOMH
MackMpoBky rapmoHuk. OrcyrcTeume obujeii OOC B ycwnurensax c
MasnbiM 4UCJIOM TPaH3UCTOPOR MPUHATO Kak (PakTop, UCKAIOYaloWnii
paciiypeHne CcreKkrpa HeJIMHEeHHbIX WCKaXKeHw#, a npuMeHeHue
ranbBaHMYeCKOro UAW akKyMYJTOPHOIrO MCTOYHMKA MUTaHWs ANs
aroro 6noka cHumaetr npobnemel ¢poHa, Nynbcauuii N Napa3uTHLIX
nerene B UENsX MUTAHWUS BbICOKOYYBCTBUTEIbHBIX YCHITUTENEH.

HACTOSALLIEE BPEMSA BblOENUMNOCh ABa
noaXoda K KOHCTPYMPOBaHWMIO aHano-
rOBOY 3BYKOYCWNMTENLHOM annapatyphbl.
MNepeoili 13 HUX — TPaAULMOHHLIA. OH cTa-
BT BO IMaBy yrna, Nnpexne Bcero, poctv-
MEHWE M0 BO3MOXHOCTU 60Mee BLICOKMX
TEXHWHECKWX XapakTepucTuk. lNpwu 3Tom
NPeanonaraeTcs, 4T0 BLICOKWME TeXHWHe-
CKME XapakTepwCTuKKM aBTOMaTU4ECKU
rapaHTUpyIoT W BEICOKOE KauyecTBD 3By4a-
HWs. K HacTosiemy BpemeHin obuienpuHs-
TuIM 415 TAKOrO NOAX0LAE GTano nocTpoe-
HWE YCUIUTENBHOMD TPAKTA Ha OCHOBE CXe-
MOTEXHMKW ONEPauMOHHBIX YyCuavTenei
(QY), oxeaqeHHbIx rnyGoKoIA oTprLATESNb-
HOW obpatHoi ceasbio (O0C), yTo noseo-
nsetT pobuTLECs NPEBOCXOOHBIX TEXHUHE-
cKux xapaktepwcTuk, OaHako Okasanoch,
YTO OAHOSHAYHON KOPPENSALMN MEXIY Tex-
HUHECKMMY MapameTpamu YCTPOWCTE U
KauUecTBOM WX 3ByYaHus HeT. 3auactyio
BBYYAHWE MPOCTHIX NaMNOBLIX YCUIUTENEH
€ yOOorMu NMo HBIHELHUM MEPKam TexHn-
YECKMMMW XapaKTEpUCTUKAMW YBEPEHHO
MPEeAnoYUTAETCH UCKYLUEHHBIMW CriylLaTe-
NSMK 3BYYAHWIO  TPaH3WCTOPHLIX  YCT-
POMCTE C BECLMa BEICOKMMM, Ka3a/10Ch Bbl,
napaMeTpamu.  YOOBNETBOPUTENLHOrO
0OBbACHEHWS 3TOMY HET A0 oux nop. Koc-
BEHHLIMW CBUAETENLCTEAMU Kpu3nca Tpa-
OVLIMOHHOTO NOAX0OA SBNAIOTCA TaK Ha3kl-
Baemblit "Nnamnosbiil peHeccaHc”, pocT
YMCna CTOPOHHWKOB NamroBoi ayamoTex-
HWKM K HamHOro Gonee BuICOKWME LEHHl
NaMnoBOK ayauoannapatypbl Mo CpaeHe-
HUIO C TPaH3UCTOpHOW. Hapsay ¢ atum
MPOACIPKAETCS! COBEPLLIEHCTBOBAHUE CXE-
MOTEXHWKW TRaH3UCTOPHBLIX ayaMoyCcunv-
Teneil B NoroHe 3a Ka4ECTEOM 3BY4aHVs, B
noneimkax pobutecs Bce Gonee v Gonee
BbICOKWMX XapakTepucTuk 1 "nepevrpars”
NamMnoBbIX KOHKYPEHTOB, XOTH, Ka3anoch
6bl, COBEPLUEHCTBOBATE YKE HEHEro.
CTOpOHHMKM BTOPOro NOAXOAA yKasbl-
BaIOT HA TO, HTO ayauoannaparypy paspa-
BaTeIBalOT B KOHEYHOM CHETE AR Chylua-
Tenei, a He "Ans BOJIETMETPOB”, NO3TOMY
TEXHWHECKWE XapaKTEPUCTUKW HE [OMXHbI
GbiTb CaMOLLENbIO, & OCHOBHBIM KPUTEPU-
€M Ka4yecTsa fomHO BbiTk cyGhekTEHoe
Ka4ecTBo 3syyaHus. OCHOBHBIMW MPUYU-
HaMK yXYALUEHWS KAYECTBA 3BYHaHUs CHU-
TawT NpuMeHeHwe B ayauoTpakte 6Gone-
LIOro YMCHa NONYNPOBOAHMKOBEIX NpubGo-
poe (B nepeyld ovepens GuUNonaApHBIX
TPAH3WUCTOPORB), UMEIoLMX BOoNbLUYID He-
JNIMHEMHOCTE NepefarOyHBIX XapakTepn-
CTHK, a TaKKe HEeyoavyHOE Co4YeTaHue
HENVHENHBLIX YCWAWTENBHBIX YCTPOWCTE U

rny6okoin o6patHoi cea3n. 3To NpUBOAUT
K pazHoobpasHbiv OTPULETENBHBIM adg-
dexTam, HanpuUMep, NOSBNEHUIO AUHAMM=
YECKUX MCKaxeHuit [1], sBo3pacTtaHuvio oT-
HOCUTENBHOTO YPOBHS rapMOHUK BBICOKO-
ro nopsgka [2] v T. a. NoapobHwii aHanva
aTnx aPQEKTOR BLIXOOMT 38 paMkn OaH-
HOW cTatey. MHTepecHwiin 063op nuTepa-
TYphi N0 3TOW TEME 11 aHanu3 papa addek-
TOB pakHbl B pabote [3]. K yucny neensos
CTOPOHHWKOE BTOPOTO MOFX0Aa OTHOCAT-
CA OTKa3 (MO BO3MOXHOCTH) OT NpUMeHe-
Hust OOC, TpaHaucTtopoe (ocoberHo Gu-
MONSPHEIX) W MaKCUMaNLHOE YNpOoLLeHNe
YCUINUTENBHOIQ TPaKTa, MAYLLEE, KaK npa-
BUIO, B yLLEpO TEXHWYECKWM XapakTepu-
CTUHKaM YCTPOWCTB, & TaKXe NoBbilLeHHoe
BHMMaHWE K Ka4yecTBY MacCMBHBIX 3ne-
MEeHTOB TpakTa. CxemMOTexHuka 30echb
NpaxkTU4ecky He pa3eueaercsd, bonee T10-
ro, HabmopalnTCH YyNPoLEeHne U npume-
HEHWE CXeMHbIX pelledunit 20-x ropos
NPOLUSIOro BEKa, 4TO KOCBEHHO roBopvT 06
UX CamMOAOCTATOHHOCTW. JTOT Noaxom,
OBIBLUMIA MOHA4ANY YWCTO WHTYUTUBHBIM,
nony4yun B nocnepHee Bpems HayqyHoe
0B0CHOBaHWE B BUOE Pe3yNLTATOR UcCne-
OoBaHuid B OBNacTi MNCUXOEKYCTUKW, B
YACTHOCTYW, MOCBALLIEHHBIX W3YYEHWIO
CBOWCTE CNYXOBOrO annapara 4enoBeka
[3—8]. BOoT OCHOBHLIE PeayNETaThl, UMEH-
LWMe OTHOLIEHWE K MOCTPOEHUIO "npo-
3pa4Horo” 4ns cnywarens ayauoTpakTa.

1. ¥x0 Yenoeeka CooepXUT HENMHEINHLIA
CrNexTpoaHanuaarop. HenwHeiHocTL npo-
SBNSETCH B norapudmMuyeckomM xapaktepe
3aBUCUMOCTU OLUYLLIEHWS FPOMKOCTW OT
WHTEHCYBHOCTY BOSAEMCTBYS (T. €. IPUCYT-
CTBYeT norapugMaTtop, Urpalwvii ponb
KoMnpeccopa), Npy 3TOM YX0 Nop, BO3-
LeicTerneM 3Byka reHepupyetr cobcreeH-
HLIE rapMOHUKK (aypanbHele, T. e. cyObek-
TUBHBIE), CyMMEPHEIE M PE3HOCTHLIE YACTO-
Til. Mo VMEIOLWMMCH CBEAEHUAM, B CRYX0-
BOM annapare 4enoBeKka NpuCyTCTBYET
aHanor 8-6utHoro ALMN ¢ nepemMeHHbiM
Luarom kBaHTosaHvs [4].

2. HennHeiHOC T CNYXOBOro annapara
YenoBeKa OTHOCWTENLHO BEeNuka: Mpw
ypoBHe 3B8yKOBOro AaeneHws 60 ob koad-
GULMEHT BTOPOW rapMOHWUKN COCTaBNseT
4 %, tpeteeit — 0,42 %. C pocTom ypoBHA
no 70 pb a™W 3HaveHws BO3pacTalT [o
10% wn 1% COOTBETCTBEHHOD, YPOBEHbL
yeTeepToi rapmornky — ao 0,15 %. Mpu
ypoete 100 ob koadduuneHT BTOPOWA
rapmoHukm aocturaet noyty 40 % [4].

3. AMnnutyasl cyBLeKTUBHBIX rapMo-
HWK AOBONLHO BHICTPO yOLIBAIOT — Mpu-

mepHo Ha 20 ob ¢ BospacTatuem HoMepa
Ha eanHuLy. MNpuy ypoBHSX 3BYKOBOIO H38-
nenust 70...90 pB cnekTp aTuX rapMoHMK
noctaroqHo 6eAeH — rapMoOHUKK BLICOKO-
TO NOPSAKa OTCYTCTBYIOT.

4. Cnyxy 4enceeka npucyly agpdgexT
MaCKWMPOBKM: NPy OAHOBPEMEHHOM BOS-
[EVCTBUN ABYX 3BYKOE OOMH M3 HUX MOXET
6bITb He crbilleH Ha doHe apyroro, Gonee
rpomMkoro. CriekTpasnbHbie 1 amniuTyaHbie
3aBMCMMOCTY 3 heKTa MaCKNPOBKW OOHO-
rO TOHA APYrvM TAKOBBI, YTO MNP BhILLEYKa-
3aHHOM pacnpeneneHny amnnuryn cybu-
EKTMBEHBIX FapMOHUK Kax/aas rocrneayo-
@A U3 HUX MAaCKUPYEeTCs npeabiaytiei, a
BTOpas rapMOHMKA — OCHOBHBIM TOHOM.

5. HyBCTBUTENBEHOCTE YENnoBeKa K Ha-
AVHUI0 B CUIHANE FapMOHKMK BLICOKOTO
nopsaKa HenvHeliHo Bo3pacTaeT ¢ poc-
TOM HOMEPA FapMOHUKK.

311 0coBEHHOCTY MO3BONAIOT MOHHTH,
MOYEMY 3BYHaHWE HEKOTOPBIX YCWvMTENei
C HEBLICOKUMMK XapaKTepucTHKamy BOC-
NPYHUMAETCH Kak OT/IMYHOEe W B TO Xe
BPEMS 3BYHAHWE APYIUX, MMEIOLLIX MaTkIi
KOS(OhUUMEHT FapMOHMK, HO FEeHepupyo-
WX rapMOHKMKK BBICOKOTO NMopsiaka, BOG-
NPUHYMAETCA Kak uckakenHoe. B [3] Oeina
BbICKa3aHa rmnoTesa 0 TOM, YTC akycTuHe-
cKuii TpakT BypeT "npoapayHeiM”, a cybb-
EKTUBHOE Ka4YeCTBO 3BYYaHWs BLICOKUM,
€CnK CMNEeKTp rapMoHMK YCWINTENbHOro
TpakTa GyneT COOTEETCTBOBaThL TaKOBOMY
Jns cyOLeKTUBHLIX rapMoHVK. B aTom cny-
yae cpabotaer a(PeKT MACKUPOBKK W
cucTema "yxo—nMo3r” BOCMPUMET curHan
Kak cBOBOAHLIA OT wckapkeHwin. Otnntive
pacrpeneneHua  amiuTyn  rapmMoHWK
ayoMoTpaKTa OT TakoBOro ANs cyoLeKTmB-
HEIX FrapMOHUK By OeT BhIZLIBaTh OLLyLLeHre
vckaxeHuit. CkaszaHHoe OTHOCWTCH 1 K
OPYTUM BUAEM HENWHENHBIX WCKaKEHWHA,
TAKWX KaK FEHEPaLMs CyMMapPHLIX M PasHo-
CTHBIX YACTOT, & TAKXE MHTePMOLYISLMOH-
HBIE UCKaKEeHUS.

PelieHie Npobnembl UCKaXKeHWi, BHO-
CUMBIX QYOMOTPaKTamMM, BO3MOXHO, B
NpUHUMNE, W B pamMKax Mepeoro nogxoga
TyTEM CHIWKEHMS BCEX BULOB MCKEKEHWA
[0 3HAYEHWA HWKE NOPOra ChbILMMOCTH.
OpHako Ha JaHHOM aTane paseBuTus ane-
MEHTHO 633kl U TPEANLIMOHHOM CXEMOTEX-
HVKW yeunuTeneii ata npobnema, no mMoeiy
MHEHWIO, MoKa He peileHa. Takum obpa-
30M, BTOPOWM TMOAX0A, AEKNapypyroLmii
0TKa3 OT younuTeneit ¢ BLICOKUM KO3hpn-
LMEeHTOM youneHus 1 rmyGokon oBpaTHom
CBA3LI0, UMEET NPEBO Ha »13Hb. Cnepyet
OTMEXEBATLCA OT BKCTPEManbHLIX BapyaH-
TOB TaKOro nogxopa v y4ecib, 41O npu
33BECMO NUIOXMX TEXHWHECKMX XapaKTepn-
CTVKAX HU O KaKOM Ka4eCTBe 3By4aHus He
MOMET BhITh 11 pEtit.

B paHHoin cTatke Ha npumepe paspa-
6otk yeunutene-koppektopos (YK) ons
MAarHWTHOroO 3BYKOCHWMATENS B pamkax
MPOBEPKM BbILLEONMCaHHOM runoressl [3]
NPEONPUHATA NONMBITKA CO3AaHWs YCT-
POMCTE CO CMEeKTPOM rapMOHMK, MakCu-
MansHO NPUENKEHHBIM K CTIEKTPY CYOLEeK-
TUBHBIX MAPMOHMK, C LENL0 JOCTUKEHWS
BLICOKOIo CyGLEKTVBHOTO KavecTea 3By4a-
HKWg. [lng 310r0 amMnnuTyaa KaxkKaon nocne-
OYIOUIeR rapmMoHVKM OOMKHA MOHOTOHHO
ybuiBaTh npumepHo Ha 20 pb no orHoue-
HUIO K NPeablayLEi NPV BOSMOXHO MEHbL-
LLIEM KX YMChe.

Buibop YK B kauecTtBe OOLEKTOB Onst
BKCNEPUMEHTOE OBYCNOBNEH COXpaHsio-



LWKMMCH MHTEPECOM K rpamsanucu, no-
CKOJIbKY MHOrve (oHOrpamMmMbl My3blKarb-
HEIX NPOWIBEAEHWHA, TUPAXUPOBAHHEIE HA
rpaMniacTuHKax, OTCYTCTBYIOT WK TPyLO-
HODOCTYMNHBl B BEPCHMAX HAa KOMNaKT-OWC-
kax. OcobeHHO aTo kacaeTtca Knaccue-
CKOA MY3BIKIA.

3nemenTHan 6aza YK Buina suibpada ¢
YHETOM TOrO, 41O GHHOHHDHHE TPaH3nCTO-
pbl B cuny papa 0coBeHHOCTEN MX XapakTe-
PUCTHE, ONWCLIBAEMBIX IKCNOHEHUMANbBHBLI-
MW PYHKLMAMY, MMEIOT HENWHEIHLIE BXOA-
HBIE TOKK, 4TO NPV KOHEYHOM BHYTPEHHEM
COMPOTUBNEHUW UCTONHUMKE CUrHana yee-
AUHMBAET HENMUHENHOCTH TpakTa, NnosTomy
OHKM HENPWIrogHbL [4NA NOCTPOEHWA BEICOKO-

B paHHoii paBorte Obina noctaBneda
3apada coznatk YK Ha pacnpocTpaHeHHbix
orevecTeeHHbIx [1T. B npouecce maketnpo-
BaHViA CTana sicHa NpUYMHa Manoi pacnpo-
CTpaHeHHoCTW yoeunutenel Ha IMT — 6onb-
Lol pasbpoc ux NapameTpoB U HecOxom-
mocTe nogbopa u orbopa [T, 4T0 Heco-
BMECTUMO C NPUHLUMNaMK NpodeccroHas-
Hblx paspaboryvkos. MNostomy cpasy cne-
AYET NOAYEPKHYTL: 3a NOBTOPEHKE ONMCaH-
HbIX KOHCTPYKLMIA cneayet 6parthcs TONBKO
TeM, KTO MMEET AOCTATOHMHOE KONMHECTBO
MNT 1 COOTBETCTBYIOWYID W3MEPUTENLHYIO
annaparypy, a Takke OnbIT HANaaK1 paauo-
3NEKTPOHHLIX YCTROWCTE. MHayve oTpuua-
TenbHLIA PE3ynbTar rapaHTMposaH!

NEPROro Kackana: 0bbiiHbIN PEe3UCTUBHINA
kackan, ¢ obwwm muctokom (OW) u pea
BapMaHTa KacKOOHbIX CXeM ANA MAHWMUN-
3aLr BXOOHON JWHaMW4ECKON emkocTy. B
KauyecTBe BTOporo kackana 6uin enons3o-
BaH TPaH3WCTOPHLIA aHanor U3BECTHOro
NaMnoBOro Kackana ¢ AWHaMU4eCKOl Ha-
TPY3KOi (B a@HrNos3bINHOW nuteparype
obo3Havaemoro obbiuHO abBpesuarypoit
SRPP) pona yMEHBLLEHWS BBIXOJHOIO CO-
NPOTUENEHMSA W YBENWMHEHUA KO3 hMLIMEH-
Ta yeuneHus. Mexay kackagamm pacnona-
rannck LIEMW COCPEAOTOMEHHON Maccue-
HOI KOppekLym.

MpUHUMNWANEHEIE CXEMLI YCTPOMCTE
COCTaB/ieHb! 0 pedynsTaram MOOoenposa-

T T VT T T I TI T T I T T[T AT I T T IT T ITITTE

KIM303A

s beys b bl

S TARETTRRTRRI (RRAN]

Aliiaail

35 - -
KN303B ] 2f
3F 1 18}
g 1 16
25 =
§ 1 14f
2 — 1,25
g ; 1
ok |-t
g ] 08
o 1 ogf f
05F+ :
2 5 AR
0 blee=d TER ‘ _ O
-"‘L----_- e 14 1,2
v 2 1.5 1 0,5 USM: B Puc. 2

Ka4yecTBeHHoro ycwnutens Ges obwei
00C [3]. Ocrtaiotcs namnel 1 Noseekle
Tpausuctops (MNT), Meoiuve nepenaToy-
HEIE XapaKTepUCTUKKM, ONUCLIBAEMBLIE CTe-
neHHbIMK GyHKUMAMK (NOKA3aTeNL crene-
Hu 61130k K 3/2 y NaMnoBLIX TPUOZOE U K 2
y IT). Takue xapakTepucTvky obnerkaioT
NONYYEHWE XENAEMOT0 CINEKTRA MaPMOHWK.
Mpumerenune MT npuBnekarensHo ¢
TOHKW 3PEHUS MUHMMUZaLMK raGapuTos
YK v ynpowenns koHCcTpyKumy, Vix xapak-
TepUCTUKK GNN3KKM K XapakTepucTukam
namr, 4T0 AEenaeT wx NpUroaHbIMKM A8
MOCTPOEHUA YCUNWTENEN CUrHANOB He-
BONbLUCH aMnNUTYObl, KOFa HET OnacHo-
CTY BOSHUKHOBEHWA TEMAOBbLIX MCKAKEHWIA.
B 10 e spems yncno onybnukoeadHbix YK,
BbINOHEHHbLIX NOAHOCTLID Ha T, Ha yame-
neHve Mano. Ma xypHanbHbiX nyGnukatmit
MOXHO YNOMSIHYTE nuwe [9]. B UnTepHeTe
BCTPEYAIOTCH TAKKE ONWCAHWA OFHOM,
ABYX KOHCTPYKUMIA. M3BecTeH, Hanpumep,
YK "Pacific”, BeinonHeHHbI Ha aeyx MT Ha
kaHan. Ero xapaktepucTukn OOCTHIHYTHI
npuMeHeHven 3apydexHeix MT 2SK170.

VicxopHsele faHHble Ans NpoeKkTMpoBa-
HWsi Beinv cnepylowme. YK npeaHasHaueH
nnsi paboTsl ¢ MArHUTHOW FONOBKOM € Noj-
BUXHBIM MarHuTom (MM), ponxen obec-
NevynBaTb aMnanMTYLQy BeIXOAHOrO curHana
200...1000 MB, 6biTe BhINONHEH MO BO3-
MOXHOCTU Ha HEAOPOrvX OTEHECTBEHHBIX
MT ¢ kaHanoM N-TUNa No ABYXKACKaAHOM
cxeme Bea obwein OOC. XenatenbHo
TaKKe YMEHBLUNTE YUCIO KOHOEHCATOPOB B
uenu curHana Ao MUHUMYMA, a8 OKCUAHBIX
— 00 Hynsi. Bce paspenurternbHole KOHOEH-
caropsl U KOHOEHCATOPLI Leneil Koppek-
LMK SOMKHL UMETE NOCTOSHHOE Hanpsike-
HUE NONAPM3aUMK, 3HAYUTENLHO NPEeBbi-
wanlwee amMmnanTygy CcurHana, 4tobwl
YMEHBLUWTEL MCKaKEHWs, KOTOpbIE MOryT
BO3HMKATL W3-32 CMEHbl NoAspU3auvKn B
nwvanextpuke [10]. Hakodeu, cxema YK
AOMKHA BbiTb MAKCUMaNbLHO MNPOCTOoN ¢
Lens MUHUMWU3aLMK HYUCHa 3NeMEHTOB,
Yepes KOTOpLIE NPOXOAUT CUTHAN, 1 MMETb
GaTapeiiHoe nuTaHve. PelueHo Takke He
VCNoNL30BaTe WCTOKOBEIE TOBTOPUTENMW.
Boinv onpoboBaHbl CNefyoliMe CXemsl

-1 08 -06 -04 -02U,,B

HWS B nporpamme PSpice, B KOTOPYIO
3aK1aabIBannch MOGENH, NOCTPOEHHLIe Mo
JIaHHBIM U3MEPEHUS PeasibHbIX XapakTepu-
cTuk umestuuxes MNT. Otmetim, §TO Nep-
BbIM LLIAroM Nepes, Ha4uasnom U3roTOBNEHNS
noboro yennutens (1 YK B Tom ymcne) Ha
NT pgomxHo BbiTe M3MEPEHWE MPOXOOHLIX
XapakTepucTMK BCEX TPaH3WCTOpOB
WMHa4E NPUEMSIEMOID PELLEHUA HEBO3MOX-
HO pgocTuyb 6es uenonsbaoeakms OOC. Ha
puc. 1 v 2 npeacTaeneHsl NPOXogHbe
XapakTeprcTUKKM Heckonekux [T KMN303B n
KIN303A cooTBETCTBEHHO.
Xapakrepuctukn MT CHATBI NPOCTLIM
npucnocobnexneM, onucavHsM B [11], u
npeacTaenaioT cobol 3aBUCUMOCTH TOKa
CTOKa lc OT HanpskeHwWs 3aTBOP—WCTOK
U=y, Npy 8ro nameHeHuUM OT HyJ18 A0 Hanps-
XKEHUSI OTCEMKU (HanpHKeHWe CTOK—WCTOK
Uen pasno 10 B). Mo atum xapaktepucTu-
KaM MOXHO ONpefensTs WX JIMHEeMHOCTE U
KPYTUSHY B pasnuyHbix pabounx Toukax. U3
puc. 1 BUAHO, 4TO ANR TPAH3WCTOPOB
KM303B Hawnyywmm pabouvmM pexmumMom
OYAET PEXMM C MUHUMATBHO BO3MOXHBIM
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CMEeLLEHMEM Ha 3aTBOpe (HE3HAYUTENLHO
MPEBLILLAIOLLEM MaKCUMaNbHYIO amnanTy-
Ay BXOOHOTO CUrHana): npu aTom NnHein-
HOCTb W KPYTW3Ha MakcuUmanbHel, paboynii
Tok — B wHTepeane 1,5..3 mA. Kak us-
BECTHO, B 3TOM CliyHae GRWM30K K MWHU-
ManbHOMY W YPOBEHB LUYMOB kackana [12].

TpaHaucTopsl KIN303A — enyHCTBEH-
HbLIE B CEPWM, Y KOTOPBIX HOPMUPOBAH YPO-
BeHL wyma Ha yacrtote 20 My, OH oTHoCK-
TenbHo Benuk — 30 KB/, Ho 310 nyu-
Wee, YTO VMENOCE B PACNOpPsKeHun w3
pacnpocTpaHeHHsix oTevecTBeHHbx MT ¢
KaHanom n-tuna. Ana Hux Takxe suiroaeH
pexum ©¢ MUHUManeHsiM, okono 0,1 B,
CMelLeH1eM, BMNOAHe AOCTATOMHBIM [N
BXOOHBIX Kackanos YK.

Kpome npvBeaeHHbix, Beinv nonyvexs
TAKXE XapakTepucTUKKM TPaH3VCTOPOB
2SK170, KN3077, KN3026, KMN302E,
KM3036, KN303/, KM303E. YK 6uino pe-
WweHo nocTpouTts Ha MNT, UMelowmx 0THO-
cuTenbHO HeBonblume HauvaNbHBIA TOK
CTOKa W HaNpskeHWe OTCeYKW.

HKenatensHo BEIBVPaTE YyHacTky Xapak-
TEPUCTUK € MUHUMANBHO BO3MOXHBIM
CMELLeHMeM, HECKOMBKO MPEeBbILLaoLnm
MaKCUMANLHO BO3MOXKHYIO aMNNuTYay
BXOOHOMO curHana (B STOM ChAydae OHW,
Kak npasuno, HamGonee BAU3KM K NPSMBIM
nuHUAM), OTkyoa cnepyet TpebosadHwe
seifopa MT v nopBopa NO HavanbHOMY
TOKY CTOKa8 — OH JOMKEH BbITh HE CruLL-
KoM GonblumMM. Pexum XenatensHo nop-
Gupark Tak, 4To6b NpY PasymHbIX 3Have-
HUSX aMANUTYL, CUIHANIOB Ha BXO[aX Kac-
KanoB ynpaensiowmin p-n-nepexon MT
Obin cMeLLeH B 0BpaTHOM HanpasneHui.

lNo peaynsraram MOAENMPOBaHWA pas-
pabotaHa cxema YK, npepcrasneHHas Ha
puc. 3. B uens MCTOYHMKA CurHana npu
MODENUPOBaHWY  BKIIOYEHBI  DPe3ucTop
(500 OmM) 1 MHOYKTUBHOCTH (44 MITH), coOT-
BETCTRYIOLLME NapameTpam ronoeky Grado
ZT++ {Ha cxeMe He nokasaHsl). 31 napameT-
bl AOBONBHO CUMBHO BAWSIOT Ha AYX scero
YCTPOWCTEA, NO3ToMY NPy NioGoii BO3MOXK-
HOCTW CRegyeT mnonuTareCs NPORECTU
MOAENVPOBAHWE NOL KOHKPETHYIO roNoBKY
3BYKOCHUMATENS!. B YaCTHOCTI, AN yKa3aH-
HOr0 TWUNa rONOBOK XapakTepeH CunbHslia
pesoHaHc B paiioHe 30 kTu, obycnosneH-
HBIA BAUSIHWENM COBCTBEHHON WHAYKTUBHO-
CTW FONOBKWM W AWHAMWUHECKOWN BXOOHOW
eMKOCTI KACKa1a, KOTOpasi CKIIaHIBAETCH C
eMKOCTBIO MoHTaxa. KeTaty, 13-3a HeKkoH-
TPONMMPYEMOTO BAWAHKMA 3TUX EMKOCTEN
AYX koppekTopa B 06nacTy BEICOKUX Y4acToT
VHOrAA NPUOBPETaeT LOBONEHO MPVYYLIM-
Byto cdopmy. MMEHHO NO3TOMY KpaiHe

XenatensHo pasvewarts YK Henocpepct-
BEHHO MO TOHAPMOM, Kak PEKOMEHOYETCH
B [11], ¥ HE MCNONB3OBATL [UF CBA3K C HUM
OnvHHbIe mexOnouHsie kabenv. 3To ewle
OAMH apryMeHT B NOMb3y NOCTPOEHWS Ma-
noraBaputHoro YK Ha M. B panHom yCT-
poiicTBE ANA YMEHBLUEHUS BAWSHWA AWHAa-
MuHeckoin emkoctu (addpexkt Munnepa)
BXOOHOI Kackap BbINCSHEH MO KAaCcKOAHON
cxeme OM—O03, nozeonsioLlel yMeHbLLUTE
atoT adpext. B kackapax, peani3oBaHHbIX
no obeiyHon cxeme ¢ OW, Habmiopaercs
M3MEHEHE BLICOKOYacTOTHOW Hactn AYX,
KOTOPOE MPUXOOMTCH KOMMEHCUPOBATH
BEELEHWEM fononHuTensHEX RC-ueneid. B
nioBoM Ccnyyae HACTPOKa TPaKTa no uanme-
PUTENEHOM MNACTWHKE SIBMSETCH HEOTLEM-
NEMEIM 1 0BA3aTENBHEIM STanoM CosaaHns
BbICOKOKaHECTBEHHOIO YCTPORCTEA.

MoMMMO MOKa3aHHONO Ha CXeMe BXoO-
Horo ¢punbTpa R1C1, MOXHO pekomerpo-
BaTb [ONOAHUTENBHOE BKIIOYEHWE MNPO-
AonsHoro TpaHcdopmMaropa, NpeacTas-
NAOWero coboil HECKONBKO BWTKOE (Na-
panfensHo B ABa Npoeoaa) Ha HeGonbLIowM
¢GeppuTOBOM KOMbLE OvameTpom 71—
10 mm. HamoTky MOXHO BEINONHWUTE Heno-
CPEeACTBEHHO MPOBOAAMM NOAKNIOYEHNN
rOMOBKW 3BYKOCHWMaTens Kk YK, B3sB ux
OMVMHY C HEKOTOPBIM 3anacomM. 3To Aonos-
HUTENBHO CHW3WT YPOBEHE BO3NENCTBUA
BLICOKO4ACTOTHBIX MOMEX, KOTopLIMK GoraT
coBpemMeHHbIi agup.

C uyernso crabunusaumi pexuvma Kac-
Kafa no fOCTOAHHOMY TOKY HampskeHwe
Ha 3aTteBope TpaHaucTopa V12 aapaHo cra-
ounutpodom VD1. Tun crabunutpora
(0814E) onpepenserca TpeboeaHnem
MUHUMANLHOIO OUHAMWHECKOrO COMpo-
THBREHWUS (B AaHHOM cnyuae okono 15 Om
npwn Toke 5 MA, ¢ €ero yBenuieHmem co-
npoTUBNEHWE OYAET elle HKe) Npu Ha-
npsxeHUn  crabunuzaunmn  NPUMEPHO
U.../3-U,,, roe U,. — HanpsxeHue nuta-
Huga, Uy, — HanpskeHue cmelieHmns VT2
(okono 0,15 B). KonpeHcaTop, WyHTHUPYIo-
LM CTaBUNUTPOH, CAYXUT A0S OONOSNHM-
TENbHOrO YMEHbLLEHWS LLYMORB.

MapameTpsl aNeMeHTOB Kackaaa Bribu-
paloT Tak, 4TODLI HANPSXEHW HA HUDKHEM
no cxeme [T 1 Ha pesncTope B LIeny cToka
BepxHero no cxeme [T cocTaensnm npu-
mepHo ne 1/3 U,,,, T. €. B JaHHOM cny4ae
okono 9 B. XenatensHo, 4T0BBI BEPXHWUIA
no cxeme MNT BXOAHOro Kackapa wmen
TAaKoW Xe win Heckonbko Goneluwit (Ha
10...20 %) HayanbHLI TOK cToKa. ToK Kac-
Kafa 3a4aeTcsl PE3VCTOPOM B LIENW UCTO-
K& HWXHEro no cxeme M7, HanpspkeHwe Ha
cToke BepxHero no cxeme [T koppekTu-

PYIOT Pe3nCTOpOM B LEenu ero croka.
KoadduumeHT ycuneHna Nepeoro Kacka-
na cocraenset okono 10. Bonbluwii koad-
DUUMEHT YyCUNEHWS HEXEenaTeneH ua3-aa
YXYALEHWA NEPEerpy304Hoi crnocobHocTH
Ha BLICOKMX W WHMPaHW3KUX HacToTax.
OnacHOCTL Neperpyski curHanom uHgpa-
HU3KOI HacTOTH MOXHO CUNBHO YMEHb-
LWKTE, BKMIOYUB Pas3aenuTenbHbIA KOHAEH-
carop emkocTthio 0,2 MKD Ha BXoOe Kop-
pexTopa (MopobHe TOMY, Kak aTO CAENaHo
B [9]), ooHako B OaHHOM YCTPOWNCTBE 3TO
HE COenaHo, NOCKOSBKY Ha TakoM KOHOEH-
catope OTcyTCcTBOBano Obl NOCTOsSIHHOE
Hanpskenue. B ceete onvcanHoro B [10]
3TO HexenaTensHo, OCOBEHHD C YyHeToMm
MAnoro YpoBHs CUrHana Ha exope.

C BbixOoOa Nepeoro kackaga curdan
NMOCTYNaeT B Lenk NaCCUBHOM KOppekunu
{puc. 3). Ha cxeme ykasaHul CTaHOApTHHE
3HA4YEHWA HOMWHANOB 3NEMEHTOB, KOTO-
pbie BeECbMA GNM3KK K pacyeTHsiM. [lyTem
HECNOXHOro NoAdopa MOXHO AOBONBHO
TOYHO YCTAHOBWTE ONTUMARLHBIE CONPO-
TUBNEHUS N EMKOCTU LUENU KOPPEKLMK.
PasymMeeTca, YTO KOHAEHCATOPL A0MKHL
6blTb C BBICOKOKa4YE€CTBEHHbIM [AN3NEK-
TprKom (rpynnsl K78, K71). EMKOCTb KOH-
pexcartopa C5 cooTBercrayer opMupo-
gaHmio AYX no cranpapty RIAA-T8/IEC.
Mpu xenaHuu ckoppektuposars AYX no
crannapty RIAA emkocTe CS Hapo yeenu-
YYITh B HECKOSLKO pas. BO3MOXHEI U MHLIE
3HaYEHWS] HOMMHANOB 3fIEMEHTOB Lienei
Koppekuun, Hanpumep, RE6 = 15 kOm,
R7 =3,2 kOm, R9 =240 xOm, C3=0,1 mxd,
C4 = 0,033 M, C5= 0,033 mkd. Conpo-
TuBneHwe peavctopa RY cunsHo Brvser
Ha AYX B 0BMacT HU3KKX HacToT.

Mo MHeHWKO asTopa, (GopMUpOBaHWE
AYX YK cnepnyer npoBOAMTEL MO CTaHOapTy
RIAA-T8, NOCKOSEKY, K COXANEHWIO, MHOME-
CTBO NNAacTKHOK, 0CoBEHHO NpousBoACTBa
CCCP, crpanator AedeKkTom, MMeHyeMbiM
"KOpoBneHne” 1 Bbi3bIBAIOLLUMM CUNbHEIE
HU3KOYACTOTHLIE MNOMEXW, NMEPErpYXat-
e YK v BRIZ6IBAIOLLVE POCT rapMOoHUHe-
CKVIX 1 MHTEPMOAYNSLMOHHBEIX MCKAXEHUIA.
CeeneHina 0 pasnuunsix ctaspnapTos RIAA v
RIAA-78/IEC umetotca s [11].

Bropoit kackan YK sBnsercs adHano-
rOM LUMPOKO M3BECTHOrO NamMnoBOro Kac-
kana SRPF. JocToMHCTEO NamMnoeoro sa-
puaHTa — [JOBOMBHO HW3KOE BLIXOOHOE
conpoTUENEHWE. TPaH3NCTOPHEIN BAPUAaHT
HE [ZET TAaKOro HW3KOro BLIXOAHOrO CO-
NPOTUBAEHWS, Kak NamnoBo-TPUOAHBIN,
1“3-3a toro, 410 NT umewT "neHrogHse”
BLIXOAHLIE XapakTepUCTIMKK 1, COOTBETCT-
BEHHO, BBLICOKOE BLIXOAHOE CONpOTUBAE-
HWe. 3TOT Kackap obecneYveaeT OCHOB-
HOE YCUNEHWE N0 HanpaXeHu. YpoeeHs
cUrHana nocne Leneit Koppekuum NpaxkTm-
HECKW TAKOM Xe, KaKk W Ha EXOLe nepeoro
Kackana, noatomy TpeboBaHus K LyMO-
BbiM ceoicTBam MNT 3aeck He ocnabneHsl.
BrixonHoe HanpsxeHwe Ha dactorte 1 iy
nocturaeTt 250 MB npy BXOOHOM Hanps-
*eHuu 5 mB.

HwokHwia no cxeme MT (KN303A), kak n B
nepBoM kackane, paboraer npu mMuHK-
ManbHOM GMELLLEHWK, OTKYIa ScHa HeoBx0-
JMMOCTL ero nopfopa Nno HauansHoMy TOKy
crtoka (1,9...2,2 mA, npu B11 = 100 Om TOK
kackaga — okono 1,5 mA). BepxHwii no
cxeme MT — KMN303B. Tak kak oH vmeeT
BoNbLWIA HaYanbHBIA TOK GTOKa, HOMWHAN
pesvcTopa B Leny ero MCTOKa, KOTOPbIM
BLICTABNSIETCH HanpsbkeHwe okono 10...118
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1775 BapeupoBaTts, Hanpumep,
W3MEHEHWEM COMnpoTUB-
NeHs pe3ancTopoB B Le-

e

c7

C
1,5mA I g18 Mﬁg 1000 mK* nax croka MT, opHako Go-

X508 nee yHuBepcanbHbiM pe-
weHuen npegcTaenaeTcy
BKMIOYEHVE perynaTopa Ha

R12 BrIxoge. BoixofHoe co-
33K NPOTUBNEHNE  TPaH3uc-
TopHoro ananora SRPP

BoIXOD LOBONBHO BENWKO — OKO-

no 40 kOM, noaTtomy Tpe-
BYIOTCH BLICOKOE BXOAHOE
CONPOTUBNEHWE HAIPY3KU

06uy.

¥ Manas emMKOCTe MEX-

K yenu R1T*
Kopperyul 100
Puc. 4

Ha CTOKE HmxXHEro no cxeme MNT, Heckonb-
KO yBenuyeH (270 Om). OTtMeTyiv, 4TO Ha-
NMYNE MPOXOAHLIX XapakTepPUGTUK KOH-
KpetHbix [T, ycraHasnvBaembix B Kackag,
MO3BONSET OO0BONLHO TOMHO paccYUTaTh
HOMUHANB! PE3UCTOPOR W naxe usbexark
wx nopbopa. lNnatoii 3a ynpoleHue
CXeMbl BTOPOrO Kackaga SBNAIOTCH HEBbI-
CcoKan TepmMocTabuibHOCTE U HEKOTOPOE
sarpygHeHve Hanaaxkn. Jins noBeilueHws
CTabWUNBHOCTM Kackaga CXemy MOXHO
BUOOU3MEHWTE, KaK NOKAa3aHo Ha pMc. 4.
B avom cnydae, npaeaa, B uenu curHana
MOSABAAETCH OOMONHWUTENbHBINA KOHOEHCA-
Top. MNoaTtoMy, ecnv yCTPOWCTBO MpeaHa-
3Ha4YeHo AnA paboTel B YCNOBUAX He-
Bonblwinx KonebaHuin TemneparTypet, Jyy-
LU BCE XE WCMNOSL30BATL CXEMY KACKana
Ha puc. 3. Bce namepeHus NpoBoaWIKCE
VIMEHHO C 3TVM BapUaHTOM CXEMBI.

Ha ebixofe YK nopgnioueH nogcrpoey-
HLIF PE3UCTOR A1 BEIPaBHWBAaHWA yCUne-
HUS1 OBYX KaHanorB crepecdOoHuHecKoro
YK, nockonsky koadgduumenTs younenmns
kaHanos YK Gea obuwieir OOC moryT paznun-
HaTLCH mexay coboii. B HekoTopwix npene-
nax ycuneHne KackagoB MOXHO, KOHEYHD,

OBMEH

Bno4Hbix kabenei, coenu-

HAIOLWWMX Bbixog, YK ¢ no-

CReayIioLLMMK  Kackagamm
youwnuTeneHoro Tpakrta. lNpw BBegeHun
perynstopa sto TpeboBaHwe CTaHOBWUTCH
ewle Bonee XecTkMM — eMKoCTb kabens He
Bonee 150 nd.

HanpsxeHue WUCTOYHWKE NUTaHWUS Bbi-
BpaHo TakuMm, YyToBel He BBIND NpeBbiLe-
HWA MaKCKMaJILHO [CNYCTUMBIX 3HAYEHWNIA
HANPAXeHUA MCTOK—CTOK WCTIONL3YEMBIX
MT. Kpowme Toro, Takoe HanpshxeHne Nerko
nony4YnTb OT TPEX akKyMynsTOpPHBIX WK
ranseaHuyeckmx Garapeii 6F22 (tunopas-
mepa "Kpowel"). Mpu ucnonsaosaxum apy-
rvx Tunos MNT (a aro BnonHe ponycTiMo ©
YHETOM BHILLEWM3NOMKEHHBIX COODpaxXeHwiA
o BeIBOPY PEXMMOB UX PaBoTkl) BO3MOX-
HO W M3MEHEHWE HANPSKEHWA NUTaHWUA, a
TaIKe HanpsxeHus cTabunuaauyn crabu-
NUTPOHa B MNEPBOM Kackapne. YeBenuyeHue
HanNpPsXeHWs NUTaHWA MO3BONKUT NyTem
BBEAEHWH [ONONHUTENBHOro 6annacrHoro
pesvcTopa pobuteca Gonee meaneHHoN
3apanku koHpeHcatopa C7 v yMeHblUWTE
BPEAHOE BNWSHWE NEPEXOHONo NpoLecca
npy BrAoYeHun nutanua YK, a Taxke
HECKONBKO YMEHBLLUWTE BIVMAHWE HABOAOK
no uenam nuradua. Crepyer OTMETUTH,
YTO BCE ONUCAHHBIE YCTPOWCTBA LOBONBHO

OMNbBITOM

BbiCOKOBONBTHLIN TpaHchOpMaToOp
A. YCKOB, c. Kamenp-Pbibonog Mpumopckoro kpas

BITAACH MNOBTOPUTEL KOHCTPYKLIMIO Bno-

K& NUTaHWA ON\ NIOCTPEL YYKeBCKoro
[1], 8 He cMor HaTK NOAXOAALLEN OCHOBLI
AN U3rOTOBREHWS  BLICOKOBOSLTHOTO
Tparchopmartopa. Beilit 3 saTpypHeHus
MOMOrNa CTaBliasd HeHYXKHOW OTKAOHS0-
ujas cucrtema oTpaboTaBluero cBoii Cpok
TENeBu3opa, a To4Hee, GEPPUTORLINA Mar-
HUTOMPOBOL, OT HEEe.

Kak BLISICHUNOCK No3Xe, B AGN0 rOOsTCA
MarHUToNpoOBOALI OTKNOHSAIOLIEN CUCTEMBL
pasHbix TENeBu30poB, B TOM 4wucne u
VMNOPTHLIX. JiyHlme peaynbtatel Gbuim
MoNy<eHsl G MarHMTONpPOBOLOM, WMMEI-
LM BONBLLIMIA HAPYXHBIA AKaneTp 78 M,
a MEHBLUWIA HapyHblid — 50 mm,

Cravana obe yacTm MarHMToNpoBOLA
cknevBaloT rnoTHo, 0e3 3azopa, cynep-
KJieem W SnokCuaHeM kneem. Manuiukm
Knes, BEICTYNVBLLME M3 33304, JyUlle He
ynanate. 3atem nony4yeHHoe GeppuToBoe
KOMBLO 0BMaTHIBAIOT V30NUDYIOLISA NeH-
TON 13 GTOPONNAcTa WK NaKoTKaHM.

Hanee HamartbBalOT NepeuyHYIO 06-
MOTKY, COCTORLLYIO 13 30 BUTKOB NpoBsoga

MaB-2 pyametpom 0,51—0,8 MM, Butku
pasmMeLlanT PaBHOMEDHO IO BCEl OKPYX-
HOCTM Marsutonpoeoga. CHapyxu nep-
BUYHYIO OOMOTKY NOKPBLIBAIOT HECKOMLKUN-
MK CNOAMK NBONMPYIOLLEIA NEHTHI.
Bropuunyio
obMoTky  —
1500—2000
EWTKOB MPOBO-
paN3nwoo,1
— HaMarblea-
10T BUTOK K BMT-
KY Ha BHYTPEH-
. Heil CTopoHe
. MArHMTOnNpo-
sopa. Kaxgwii
cnoii oBmMoTKK
NOKPLIBAIOT HECKONBKUMK CNOAMU TOHKOIA
$TOPONNacToBON NEHTH, CReas 3a Tem,
4TOBB BUTKK MPOBOAA KSXKAOMO BEPXHEro
cnost 06MOTKY BNV OTAENEHB! IEHTON OT
Hipxenexawero. Mecta coegmHeHus npo-
BEOOA B CNyyanx ero obpbiBa o6as3arensHo
NponavBaT ¥ MI0NUPYIOT KOPOTKUMU
OTPe3KaMI U3ONMPYIOUER NEHTLI.

YYBECTEMTENbHLI K TAKVM HABOOKAM — OHW
MOMyYT MONAAATEL B CUFHANEHYIO LIENb W YCW-
nMBarscH, noaromy BarapeiiHoe NuTaKue B
AaHHOM Cry4ae — Hauny4iiuiA BapyaHT.
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PV Ka4yecTea 3By4aHus 1 BLIGOp napamerpos
YM34. — Paguo, 1987, Ne 12, c. 40—43.

9. Opnoe B. Manowymawmin npeaycunu-
Tene-koppexkTop. — Paguo, 1987, No 12, c. 45.

10. Nuxuwvykuiin A. M. BX-koppektop. —
<http://www.aml.nm.ru/articles/rx_correct
or.htm>,

11. Cyxoe H., Baitno B. Buicokokauect-
BeHHLII NpenycunuMTens-koppextop. — Pagwo,
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BXOOHOM KAaGKage manowymswero Y34, —
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{Oxonvanwe cnegyer)

CHapyxu rotoBsiil Tpancdopmarop
NOKPLIBAKOT PACNNaBAEeHHBIM YUCTBIM Na-
paduHOM 11 OBMaTHIBAIOT HECKONBKUMMK
CNOsMU U30NUPYIoLLEN NeHTH. Bua roto-
BOro U3gennsi NoKasaH Ha pUCYHKe.

YkazaHHble YMcna BUTKOE nogobpadsi
OMBLITHBEIM MYTEM.

W3roToBneHHbIe No OnucaHHom MeTo-
nvke TpavcdopmaTops patoTarT Ha-
LEXHO, MPOBEPEHLI ANUTENLHON 9KC-
nnyaraumein u obecne4ymBaioT Ha BuIXOME
TPEXCTYNEHHOIO YMHOXWUTENA Hanpsxe-
Hre okono 30 kB. Buicokoe HanpsokeHvie
Ha Bbixone GbiNo U3MepeHo KUNOBONbT-
METPOM, COBPEHHEIM MO CXeME U3 CTaTku
[2]. Mpw W3BECTHOW OCTOPOXHOCTU Ha-
NPSXEHUE MOXHO OLEHUTh MO AAuHE
npobuBaeMoro WMCKPoN NpPOMEeXyTKa 13
pacqera 1 mm — 1 KB. dnnHa ycTonumnBo
npobuBaemoro NpPoMexyTka LOMKHa
BBITL NpUMepHo 25 Mm. Ecnn nanpske-
HWE OKaXEeTCs HeQOCTATOYHBIM, NPUAET-
CA B yMHOXWTENL fobasvtk eule opHy
CTYNEeHb.

JINTEPATYPA

1. MeanoB B. "Jlioctpa YwkeBckoro™ —
CBOWMK pykamu. — Paawo, 1997, Ne 1, ¢. 36, 37.

2. Mpocavoe A. BAOK NWTaHus u KUno-
BONLTMETP Ana "mocTpsel Yuxesckoro”. —
Paguo, 2008, Ne 1, ¢, 27, 28.
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YKB paguonpueMHUK Ha OCHOBEe
Bnw Bac, panmonoGurenul TIOHEepa aBTOMarHUTONbI

PAOMOKOHCTPYKTOPBI, paavio-

ANEMEHTHI, MOHTAXHBIA UHCTPYMEHT M
marepuansl, kopnyckl. Ot Bac — onna- T. HOOOB’ fi Caparoa

“eHHBIi KOHBEPT Ans GecnnatHoro CrpemurenbHoe passutme GbITOBONH TEXHUKM KOCHYNOCH M aBTO-
gt et /%1333 MOBUNBbHBIX MarHuTon. Ha cMeny panuonpueMHuKamM ¢ aHanoroEbIM

www.rtc:p;'ometej.n’xarod.m ’ ynpasneHueM ¥ KacCeTHbIM NpOoMrpsisarensM B asromobunu npu-

Ten. /dakc (3412) 36-04-86. winu UnQpoBeie MPUEMHHKW, NPOUIrPLIBATENY KOMNAKT-AWCKOB M
¢pneui-vHocureneni. Hexkoropeie N3 MopansHO YyCTapeBLUMX UITN HEUC=-
npasHbIX asToMarHuron cogepxar moaynb YKB Tionepa ¢ aHanoro-
BO# HacTporikoii. Ha 6a3e Takoro TioHepa moxHo cgenats YKB npu-

ARDUINO, FREEDUINO E€MHUK C BICOKMMM NOTPEeOUTENIbCKUMY KayeCcTBaMM.
SEEEDUINO MEGA,

* % *

: nnarel  pacwupenwia  (shields), |
= MakeTku, poboTHl ¥ MHOTOE Opyroe. I l‘[pe.qnaraemun npuemHK cobpaH Ha  KOHCTPYKUMA. TPy KaXyLUencs CnoXxHoc-
* VWWW.KIBORGOV.NET i OCHOBE TIOHEPa aBTOMOOKNBHON  TW BeISCHWTL 3TO NPOCTO. KOHEYHo, MOX-
5 Mpuem 3akasos: (495)766-8310, | || MarHUTONLI M COOEPXUT CUKTE3ATOP YaC-  HO NONLITATLCS HAWTY B MHTEpHeTe Cxemy
® I kil N | TOTe M KK vHavkaTop. OH obecneyreaeT  asTomarHutonsl. OaHako ropasfo npowe
2 Hocraeka kypbepom no Mockee, | (|| npvem curHanos YKB YM paguocTaHumii
. noyToit no Poccuu. B,unanasone 75...108 MI'y kak MOHO-, Tak OBoavavenne Hazua
. LIEHA HA SEEEDUINO MEGA | W CTepeonunoT-ToHOM. Liar nepempou- GND (nu6o kopryc | OBLwii (MuHycosas
i CHUWXEHA HA 209! Kk — 0,05 ML, HanpskeHWe NUTaHus — | mioHepa) TIMHWA NWTaHWA)
. 10...12 B, nortpebnsemuin Tok — 75 MA. [ VCC, FM VCC, MMmocoBas NMHWA
MpuemMHMK UMeeT NWHEerHbI BeIXOAO, K | FM/AM VCC NUTEHUA
"MO3bLIBHON+" KOTOPOMY MOOKNIOHaoT Bxop, ctepeodo- [ANT, FMANT AHTEHHA
E MNPEONATAET PAOVMOHABOPLI: HUYeckoro Y34. Vrpasnekue uactotolt
i PH-1/AM p/ct. Ha 160 m OCHOBOIA NpueMHUKa SBNSeTCs npo- FMVT, VT, TV rerepognHa
= PH-3 KB SSB p/ct. va 160, 80 m MBILUAEHHBI TIOHERP OT MOpasnbHo ycta- |[0SC, FM OSC, Bhix0/1 4acToTh
o PH-7 KB SSB p/cr. Ha 160, 80, 40, PEBLUE MW HeMCNPaBHON aBTOMarHnTo- | VCO reTepoauHa
| = 20m nel. OH npeacTaenset coboi 3aKoHYeHHoe L LCH.LOUT BbiX0A ayAuo Nesoro
(@] PH-9 yacTtotomep YCTPONCTBO, BKIKOYAIOLLEE B CBOW COCTaR ] i KaHana
= PH-134M p/cT. Ha 2 M Yyans pagroHactoTHoW qact AM w FM R R CH. ROUT Bhixof ayauo npasoro
PH-15 CMHTES p/ct. Ha 9 awan. OwanasoHa, cTepecaeKkoaep, LWymMonona- ‘ T ¥aHana
E MNporpammupyem m/cx. BUTENb M HEKOTOPLIE ApYyrve. ST Bun./ebikn. pexvma
(2 603163, r. H. Hoeropog, a/s 49. CHayana crnegyer OnpefenvTb, Kakoin cTepec
Ten. (831) 417-88-04, TIOHEP CMOXeT paboTaTts B npeanaraemMoin | MUTE Bin./BLIKN. 3BYKA
npsmoii 410-14-75
www.pozyvnol.ru Al PaccMoTpeTb MapkupoBKY Ha
E-mail: pozyvnoi@mail.ru TroHep nnare TIOHepa WiW Ha nnarte
WA1 ABTOMArHUTONbL B MECTaX naii-
e KW pasbema (COeaMHWUTENkHON
FMANT GND VT FM Vee Vee RCH LCN “rpebenkn”). B raGnuue npu-
&.’ TONBbKO NY4YLLUUE KOHCTPYKLIUK J_ J_ BeOEeHLl M3BECTHLIE aBTOPY Ba-
2 CeeTtoomopHuie pOHAPY 1 CBETUNL- c1 =t gy puan o6o3Ha4eHnit BLIBOAOE
i HUkK. lMporpammaTtopsl AVR u PIC, OB & i 1mrx TOHEPA, KOTOPLIE HeobXxooVMOo
=] undpoBasi U aHanorosas 3BYKOTEXHW- = 01 a7k %16 B « 16 B 3apeicTeoBatk. lNepebie cemb
s Ka, Tene- 1 paguonepenaTyrky, GuiTo- BLIBOLIOB MPENCTABNAIOT NPUH-
3 Bad ANEKTPOHUKA, KOMINEKTYOLWE. +8B - BF1 BF2 uyunuanbHylo 3Ha4YMMOCTbL A0S
= BOonbLIOA aCcCOPTUMEHT FOTOBBIX Puc. 1 BO3MOXHOCTHU WCNONb30BaHWA
2 WM3OENVA 1 MOLYNeA. 3
5 E Jna 3aka3a karanora — YWCThIN +12B " = K oue. 14 DD1
52 KOHEEPT ¢ 06paTHLEIM aapecom.
g% 115201, Mockea, a/s 4. R1 HG1 HY-1602B4
%2 www.new-technik.ru 10« :g S
EZ S OBy 12
E § E’n:n:l:maeaﬁm::| nouTol paguonobn- o R:N
e Tensckve Habopkl, paavoaeTan. DD1 PIC16F84A
538 Katanor 6ecnnathblii. KoHeepT ¢ | d; 11 ——4Rs
- §. obpatHeiM aapecom obazarteneH. CLRIMCU 2‘&3 10 [ E
= E-mail: ppelecom@udm.ru . < 1 ] 2
ca 426034, WxeBck, a/a 3503. DA-& ...—1% % %S £ ; EE?
: - S,(CEﬁ:;z el e ) a0
s KoHTPOnNLHLI NPUeMHUK KOPOTKO- SHKOLEP,
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MUkpokoHTponnep, KK wHawkarop,
KHOMKW W BHKOAEp ANS HACTPOMKW W
yrnpaeneHus.

KOHCTRYKTUBHO papuonpuemMHuK
COCTOWUT W3 AByX yYactei — Brnoka
ynpaenenvs v BY Bnoka. OcHoea
Onoka ynpasneHus (puc. 2) — mMuk-
pokoHTponnep DD1 PIC16F84A. B
COOTBETCTEBUM C 3aIOXEHHOW B Hero
nNporpaMMol OH YNPaenseT CUHTe3a-
TOPOM HacTOThl W BLIBOOMUT MHGOP-
mauuio Ha KK wHpmkatop HG1. MNe-
PECTPOIiKY NO HacToTe WK M3MeHe-
HWE HOMEpa KaHana OCYLIECTBARIOT C
NOMOLLEK KHONOK SB1—SB4 1 mexa-
HWYECKOTO WHKPEMEHTUPYIOLLEr o
aHkopepa SA1.

B BY 6noke, cxema KOTOpOoro noka-
3@aHa Ha pMc. 3, Kpome TIoHepa npu-
MEHEH CHMHTE3aTOP 4acTOThl Ha MMK-
pocxeme LM7001J [2, 3]. Hanpsoke-
HWE NUTaHKS TIOHEPa W CUHTe3aTopa
4acToTH CTabunuanpoBaHO MUKPO-
cxemHbIMK cTabunusatopamu DAT u
DA3. CurHan retepogvHa TOHepa c
soigona OSC 4epea pasgenurensHbIi
koHpeHcatop CB nocTynaeTt Ha BXOL,
¢dasoBoro perekropa cuHTesatopa
yacTtotel DAZ2. Ha Buixoge ¢asogBoro
netektopa (BeiBop, 14) dopmupyertcs
CUrHan ynpaeneHus, NocTynaoumii
Ha ®HY, coBpaHHblii Ha TpaHaucTopax
VT1 VT2, c BoIXOO2 KOTOPOro Yepes
peaucTop R4 oH nocTynaeTt Ha BLIBOL
VT TioHepa. MameHeHne HanpskeHus

TIoHepa B KOHCTPykuuK. OcTansHele MO-
ryT MMETL ONUMOHaNLHBIA Xapaktep W B
HEKOTOPLIX TIOHEpax OTCYTCTBOBaTh. Ha-
NYYMe BLIBOOOB C MapkupoBkoi 06o-
3naqeHuin TV (VT, FM VT) n OSC (FM OSC,
VCO) — npuaHak Nnoaxopswero TioHepa.

lMNpexae 4em NPUMEHNTE TIOHEP B YCT-
POWCTBE, €ro Cnefyer NpoBepuTs Ha pa-
6orocnocobHocTe. [nsg 3TOM0 €ro BKJKO-
4aKT B COOTBETCTBMM CO CXEMOIA, Nnoka-
3aHHOI Ha puc. 1. ConpoTueneHre nepe-
MEHHOIO peaucTopa MoxeT GuiTs B Npeae-
nax 10...100 KOm. B kavecTeBe aHTeHHbl
WCTIONb30BaH OTPE30K NPOBOAA ANWMHOW
okono 40 cM, KOHOEHCATOPLE — OKCUAHLIE,
ronoevbie TenedoHsl — 0bbIYHBIE OT
rnneviepa. C MUHYCOBOW NUHWER NUTaHWA
crieyer COeiMHUTE BCE BhiBOOLl, 0603Ha-
yeHHble kak GND. C nniocoeBoii — Bce
AvHUKM, oBo3HaveHHble kak YCC (kpome
BsbIBOAa AM VCC, ecnm TakoBoil MMEeTCR).
HanpsxeHve nutaHws [omkHo 6eiTe B
vHTepeane 7...9 B.

MepemeHHbIM pe-
3UCTOPOM OCYLLECT-
ENSIOT HACTPOWNKY Ha <
paavocTadumn,. Oa-
XE B TaKkOM MPOCTOM
BKJIIOYEHUM  MOXHO
npocnywars 3¢gup.
Ecnv Tiovep paboto-
cnocobeH, npogon-
XaKT W3roToBMEHWEe
paguonpUeMHUKa.
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BeposTtHO, He Bce
cMoryT npuobpectu
NPOMBILLINEHHBIA THO-
HEp OT aBTOMarHuTo-
nkl. HO KOHCTRYKUMS NpefiaraemMoro npu-
EMHVIKa 3TUM He orpaHuuneaeTcs. BnonyHe
OONYCTMMO MNPUMEHWTE CaMOLenbHBIN
TIOHEpP, ONUCaHWe KOTOPOro NpUBEOEHO B
[1]. Momumo TIOHEPa PAOMONPUEMHMK
COOEPXUT CUHTE3ATOP YacToTsl, 06beau-
HEHHBI C HUM B OAWH OBWMiA y3en, a
Takxke y3en ynpaeneHus, copepkalumii

Puc. 5

Ha 3TOM BHIEOOE NPUBOAWT K NEpecTpoiike
no yacrtore TioHepa. lNpuem ocywecTe-
NSIETCA HA aHTEeHHY — OTPEe30K NpoBopaa
anvHoi 40 cM, KOTOPBIA NMOAKMI4AI0T K
KOHTakTy 1 rHezna XS1.

MporpaMMmHO B pagnonpuemMHuKe pea-
nuaoeaHa namste Ha 20 kaHanoe. KHon-
kamu SB3 "Kanan -" v SB4 "Kanan +"
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Ten. 607-88-18

Bonpocsi: consult@radio.ru

Mpwem craTeii: mail@radio.ru
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Cop-=—f— 0 o 00000000 a1 > cTpoke vHpukatopa (pvc. 4)
o o s DD1 : el oTOBpaXalTcn Homep Buibpar-
CL<—t—o 4 e ol 2 153
DATA | s oo toro oo ot e - 5 & HOrO KaHana v 4acTota Ha-
MZB<——=2 454 e 1 crpoﬁky, B HUXHE — CTUIM30-
©6 5 po RS BaHHbIM  yKasaTenb YacToThl
+R2B=———e  DA1 HaCTPOIKU, KOTOpH nepeme-
Otuun <«——->o % % WaeTcH npw nepecTpoiike no
QO o (@] yactote. Bce HacTpoiku aBTo-
MaTUYECKW COXPaHSAIOTCA npu

BRIOMPAIOT HOMEpP KaHana, a KHoNKamw
SB1 "Yactota =" 1 SB2 "Yacvota +" wnm
3HKOAEpOM S1 yCTaHaBNMEAKOT 4acToTy
HacCTpOWKW aToro kawana. B npouecce

BBIKIOYEHVW NUTaHKS, & NPY ero
BKJIIQYEHUM  YCTaHABAWBAETCS
KaHan, KoTopkiid Beln Nepes, Bel-
KNIOYEHWEM.

Bce peranm, kpome XK nHon-
Katopa, KHOMOK W 8HKoOepa,
MOHTHMPYIOT Ha MeYaTHLIX nnatax
BY 6noka (puec. 5) wn 6noka
yrpaeneHus (puc. 6). Mx uaro-
TAapAMBAIOT W3 OAHOCTOPOHHE
GONLIMPOBAHHOTC CTEKJIOTEKC-
| TonuTa TOnwwHOR 1,5...2 mmMm
nioBbIM _ AOCTYNHEIM criocoBom,
HanpUMep, ¢ NOMOLLIO NMNEHON-
Horo ¢otopesucta [4]. CHaqana
MOHTHMPYIOT NMPOBCSICHHEIE Nepe-
MBIYKM, & 3aTemM OCTanbHLIe ane-
MEHTB. BHELWHW BUAO, CMOHTW-
pOBaHHLIX MRAT MOKasaH Ha
puc. 7 v puc. 8. MNnatsl ycra-
HaBNWBAIOT B KOPNYC Noaxopas-
wiero pasmepa. [na aHTeHHs W
vHAMKaTopa AenanT COOTBEeT-
CTBYIOWME OTEEPCTUS B KOPMYy-
ce, a AN NOAKMIOHEHVS K YCUNK-
Teno 34 TpebyoTten akpaHupo-
BaHHLIE NPOBOAA.

lMpuMeHeHbl  NOCTOAHHBIE
peauvcTopul C2-23, P1-4, nop-
cTpoedHblii — CI13-38A, okcuna-
HbIE KOHAEHCaTOPkl — WMNOPT-
HblE, OCTA/IbHHE — Kepamuye-
ckue K10-17, HomMuHans peswvc-
TOPOB W KOHOEHCATOPOB B Grioke
YNparneHus MOryT OTIUHaTeCsH
OT YyK&3aHHBIX B npegenax
+20 %. CraGunmsatop 7805
3ameHun Ha KP142EHS5A, LM31TT — Ha
crabunuaatop KP142EH12. TpaHaucTops!
MOXHO NpumMernTs niobsle cepun KT3102.
Monken avanorom KK wHovkatopa tuna

HY-1602B4 senaetca ABCO016002G, Ho
MOXHO MNPUMEHUTE aHanorudHsie KK
vHOuKaTopst 2x16 (2 ctpokk no 16 aHako-
MEeCT) Ha OCHoBE KoHTponnepos HD44780
wnu KS0066, HO cnepyeT yumToiBatk, HTO
OHW MOMYT UMETL APYIYI0 LOKOAEBKY.

Bea MamMeHeHWs CXembl U NeHarHon
nnarsl BO3MOXHO MPUMEHEHWME MWKPO-
koHTponnepa PIC16F628A (ons Hero nve-
eTCcH COOTBETCTBYIOLWAs nporpamma). B
3TOM CHyYae KBapUEBHI pes3oHaTop B
6Noke ynpaBReHWs He yCcTaHasnMBaloT,
MOCKONLKY MUWKPOKOHTRONnep pabotaet
OT BCTPOEHHOFC TaKTOROTO reHeparopa.
TMpYMEHEH MHKPEMEHTURYIOLLNIA SHKOOEP
PEC16, ero Bo3MOXHasa 3ameHa — 9HKO-
nepwl PEC12, PEC11. Kronku — nobble
manorabaputHele ¢ CaMOBO3BPATOM, Ha-
npumep TS-AG6PG-130. B asropckom Ba-
puaHte npumened TioHep MITSUMI
FAE377. B kayectee yCUnUTENS MOLLHO-
CTW MOXHO NPUMEHWTE 2KTHEHBIE KOM-
NLIOTEPHLIE KONMOHKKM WKW Apyroli nopxo-
nsipin Y34. ¢

HanaxweaHwsi ycTPONCTRO He Tpebyer,
HO B Chy4ae HeobX0AMMOCTU HanpsbkeHe
nuTaHus TioHepa (7,5...7,8 B) MOXHO yC-
TaHoBUTL NOABGOPKOIR CONPOTUBNEHMA
peaucropa R2 Ha nnarte BY Gnoka.

JIUTEPATYPA

1. Hocoe T. YKBE YM paguonpremHuK ¢ CuH-
TezaTopom wactote. — Papwo, 2010, MNe 6,
c. 16—18.
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3. Temepee A. Mukpocxems cepumn LM7001
Ans cuHTesaropa YacToT (Cnpasoydelin nuc-
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Ocuunnorpadpumyeckas
NPUcTaBka K KOMNbIOTEPY

0. MAPTBIHIOK, r. 3aro6onbck, Kazaxcram

Mpegnaraemas ocuynnnorpaguyeckan NPUCTaBKa K NepcoHansHo-
MY KOMNLHOTERY NpengHazHavYeHa aonea vccinenqoBaHnsg ¢)0pMH CHUrHa-
JTOB U MSMEepEeHUA X OCHOBHBIX napaMeTpoOB, OHa NMogKMOYaeTcs K
ero COM-nopTy 1 uMeeT ranbBaHnYecKyio Pa3Ba3Ky.

npsxedus Al [1], cxema KOToOporo noka-
3aHa Ha pwc. 2. Bo3amoxHa ycTaHoBka
OAHOTO M3 LIECTU KO3GPULMEHTOB Nepe-
pauw: 1/2; 1/3; 1/10; 1/30; 1/100 n 1/300.
lNpy pazoMKHYTLIX KOHTaKTax rnepexoya-
Tens SA2 (cm. puc. 1) Ha BXop, penvTens
Al noOCTYyrnaeT TONbKO NEpeMEeHHasi co-
CTaB/sIOLLAs BXOAHOIO cUrHana.

BepxHvm nneqom genvTens Cnyxart pe-
aucTop R1 v koHpeHcaTopsl C1, C2. Hik-
HEE MNEY0 YCTaHaBNVBAIOT BKNIOYEHUEM
opHoro w3 pene K1—K5, cooreetcTt-
BYIOLUME KOHTEKTBl KOTOPOro NOAKIIOHaOT

TexHu4YecKHe XapaKTeprucTUKn Yeckoii pa3paskm AS v Bnok nutasus A3.  opHy wa RC-ueneli (R2C4, R4C5C6, R7C7,
Wceneayemuiidi cursan vepes sxogHoe RICE w R11CY). Tak npowcxoamt euiGop
YUCNOKAHANOB - . ..........c..... 1 rHeano XW1 noctynaer Ha JenuTens Ha-  OfHOro W3 NATH NPenenoe uaMeperns. Ha
BepxHas 4acToTa NONock Npo- il AT C R SR e e S SR R R
nyckauma (N0 ypOBHIO : Al :
B s M e 45 ¢4; R112M i2
BxonHas eMKocTb. NP . ... ...ovinn. 20 13 PR
BXxoAHOE  COMPOTUBNEHWE, [z RO —Lcs R11}/] —ch
IO s oo o s 1.2i2a, |1 n—”—o‘lZM 150;( 130 CG 43|< C? 12k 2000 4x/jaoog
MakcumansHoe BxofHOE Ha- 1|
MIDSDREHVE B ot i 10, : ,H) :
MakcumaneHasi 4actoTa ouc- | c24.20 |<1 1 lh‘z'l lK31 lKM lK5_1 i
kpetaaum, Mg . ... ... ... ... 20
O6LEeM NamsTv, OTCYETOB . . .. ... ... 400
P%DMHOCTI: A, DT - o 6 ' VD—VDS 1N4143 VT1—VT5 KT315B K1i—HKS SS1A050000 3
CUHXPOHUSELMSA . . . .. ... ... BHYTPEHHSS * * * A
(peanmzoBana vD1
nporpamMMHo) £
% F= Tt o7 T (O U PP OﬁamI
Cxema npucTaBku nokasana Ha puc. 1,
OHa COAEPXUT ynpaensemuiil genuresb R3
BXOLHOro Hanpsxedus Al, BxogHOR ycu- 1k

nvrene A4, ocHoBHON Moaynb A2 c ALIM K b—r——mrmim e e e

MUKPOKOHTPOSUIEPOM, MOAYNb ranssain- Puc. 2

LLIECTOM, CAMOM HYYBCTBUTENLHOM, KOHTaK-
Tl pene K1—K5 pasomMkHyTel U HYDKHUM
MNeYoM [ENUTENR CRYXaT BXOOHLIE CO-
NPOTUBIEHWE W EMKOCTh yoeunurens A4,
MuTalee HanpsbkeHWe Ha pene rnocTy-
NaeT Yepes KmoHK Ha TpaHaucTopax VT1—
VT5, Ha 6askl KOTOPLIX HEPe3 PesucTops
R3, R5, R6, R8, R10 nocrynawr ynpae-
NFIOWWE CUrHanbl C BHIXOOOB MUKPOKOHT=
ponnepa, pacnofioXeHHOro Ha nnarte
ocHoeHoro mopynst A2. uoael VD1—VD5
3aLMLLAIDT TPaH3uCTOpH 0T BLIBPOCOR
HanpsekeHys Ha oBMOTKax pene npu. mx
BolKnoYeHW. Npuy BKNKKYEHWW YCTPROMCTBa
YCTaHAaBMWBAETCH KOADMULIMEHT AENeHns
1/300.

C Buixoga genuvrens Al uccnemyemuii
CUIHAN MOCTYNAET Ha BXOAHOW yCUnuTesns
A4, cxema KOTOPOro nokasaHa Ha pvc. 3.
OH BbIMONHEH Ha ObICTPOOENCTBYIOLLEM
OY DA1, Bxo[ KOTOPOro 3aLLWLLAI0T ANOOk
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U3MEPEHUA

Ten. 608-83-05

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

PAOWNO Ne 9, 2010

5 LLMX 338 Npegens ocﬁpasu.oso-
i ro HanpsbkeHus. C BbIXOOOB
A2 4 f e i
4 ™K BeiB.14 DD1 8eiB. 7, 20, 21 DD2, 8. 8, 39 DAT b ____T__: K Bbie. 24, 37, 38 DA1 EQETDEaAﬂIRm '.‘:"é*o“fﬁgs
Lt ca L+ Lt::s L g 10 mex |+ To 1 MK R4 1k s MVKDOKOHTPO/Nepa DD2, ko-
10 mrx | 10 Me ><—Fn Mq —16.1 ke | 0.1 MK x10B NN - TOpLIA OCYLUECTBNAET WX
3! x10B x108B . o Kebe 7 DD1, BB, 8, 22 DD2, OﬁpaGOTKy, 3aNOMUHAHWE W
c3 + Cs e ese. 5, 11, 14, 43 DA1 nepega4yy B Komnb‘efep co-
10 M“T GTia TMAcHO 3anvCaHHON B ero
2! x10B DA1 KP1107TB1 DD2 ATmegad8-20PU na3y nporpamme. Ta;{T)OI\BfIme
1] el 10,13.15 2 ; CwrHan 4acToToW L
N MCU \PDO g~ noctynaet Ha ALIN 1 Mukpo-
R1 LA ol EB; 2 5" KOHTPOJUIEp OT reHepaTopa,
i 240 |vp1 N 16 PD3 2 10 cobpaHHOro Ha anemMeHTe
i VD2 pD4 6 i1 DD1.1, wacroTa KoTOporo
i 4 PD5 :II; Eg crabunuavpoeaHa Keaple-
PD& : BLIM peaoHaTtopom ZQ1. Ane-
1 " DD1.2 saensetcs Oy-
DD11  DD1.2 pEo 4 g e
17 45 ¢depHbiv, a DD1.8 — ponon-
Egg i 8 16 HWTENBHLIM VHBEPTOPOM IS
pes HE 7 obecnedenusi NOCTYIIEHUs!
41g TaKTOBbIX CUrHANOB HA ALINM »
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MWKDOKOHTRONNEP B NpOTU-
Bodaze, 4TOGL MOMEHT YTe-
HUS AAHHBIX MUKPOKOHTRON-
nepom cosnagan ¢ Momew-
TOM TOTOBHOCTW AaHHLIX B
ByhepHom permcrpe AL,

Cen3b NPUCTABKU C KOM-
NLIOTEPOM OCYLLECTBAAETCS
i no uxtepdeiicy RS-232 ¢
i MOMOLLLID MOAYANA ranbeaHm-
I yeckoi paseaskn A5, cxema
: KOTOPOro NokasaHa Ha puc. 5.
1

OnemeHTH NOrMHeCKUX MUK-
pocxem DD1 v DD2 siBnsiioTcs
GydhepHbIMY,  MUKpOCXema
DD3 npeobpasyeTr YpPOBHU
curtanoe TTJ1 B COOTBETCT-
BYIOLLME MM YPOBHWU CUrHANOB
vHTepdeiica RS-232 v obpart-
HO. CoBCTBEHHO ranbeaHnye-
X508 CKafl pasBfA3ka peanviaoBaHa

Ha onTpoHax U1 n U2. Muk-
1| pocxemsl DD2 v DD3, a takxke

C9

Ci-
I!
+i

Ve
c8

10 MI()(5OB 13] Rim

11

14

42 C10
RIoUT~=110 mx x 50 B

H BCE CBSI3AHHLIE C HUMI 3/1e-
MEHTBI NUTAIOTCH OT OTAENb-
7 HOTO WCTONHMKA, COAEpXa-

Tiw Tleur

\ero crabunuMaatop Hamps-
x*eHus DA1 n mocToBOW BbI-

DD1, DD2 K155MMA3

npaMuTens Ha guopax VD1-—
VD4, HanpsikeHwe Ha KOTOo-
pHIi MocTynaer or TpaWc-
dopmatopa T2 (cm. puc. 1).
OcTaneHbleé Y3ns NPUCTaBKW
8 nuraoTes or Bnoka nuTaHus

{puc. 6), copepxallero nsa
MOCTOBEBLIX BHINPAMUTENs Ha
novopax VD1—VD4, VD5—VD8
M CTabunuaaropsl BLIXOOHOTO
HanpskeHus +5 B Ha mMukpo-
9 cxeme DA1, -6 B — Ha muk-

Puc. 5

VD1 u VD2. Kongeucartop C5 w peanctop
R2 3apaloT BxoOHbIE CONPOTWBNEHWE W
emMkocTb yeunutens. OY DA1 venoneaosaH
B HEVMHEBEPTVRYIOLLEM BK/IHOHEHMM C KO-
DULUMEHTOM YCUNEHWS, PABHOM TPUALIATY,
KOTOpHLIN 3apaH peauctopamu R3 un R4,
Mockonsky npyumverexHbid AL paBortaer
C CUIHaNOM, HanpskeHne KoToOporo [osk-
HO Haxopoutbcs B wHTepeane -2...0 B,
BXO[IHOM CUIHAN CABWHYT B 0BNacTs MUHY-
COBBIX HANPSXKEHWH, YTO peanv3oBaHo no-
Aaqelt Ha BEPXHWIA N0 CXeME BLIBOL pe3n-

ctopa R3 HanpsxeHus cMeLLeHus, KOTo-
pOE CHUMAETCH C AENUTENs HamnpsKeHus,
cocTonwero na peaucropa R1 v peaucro-
OB, NOAKNIOHEHHBLIX MEXIY KOHTakTamm 5
u 7 yeunurens A4 (peauctopel R1—R3 Ha
pue. 1).

C suixopa ycwnutens Ad (koutaxt 6)
CWIHan NocTynaeT Ha BXOH OCHOBHOIO
mopyns A2 (puc. 4), copepxaliero AL
DA1 1 mukpokodTtponnep DD2. Lene
R1VD1VD2 orpaHuuvBeaeT HarnpspkeHme Ha
Bxone ALIN DA1 po ypOBHEN, HE BLIXOAS-

e

pocxeme DA2 w -2B — Ha
Mukpocxeme DAS.

HanaxweaHwe BCEX Y3n08
XenareneHo NpoBOAWTL Mo-
cnenosarensHo Apyr 3a apy-
rom, NOOKMIOHas OYepenHol y3en, korna
npeasiayLime yxe Hanaxeel, HaumHaior ¢
6noka NuTaHus, NPy 3TON TOYHOE 3Have-
HIWE BLIXOAHOro HanpskeHus —6 B (BuiBOS,
5) nobueatoTes noaboproit peanctopa R2,
a-2 B (BbiBog 7) — noabopkoii peanctopa
R4, HanpsxeHve Ha Bbisofe 8 [OomkHO
Beits +5 B.

TMocne 31oro NPUCTYNAKT K Hanaxwea-
HUIO MOAYNS ranbBaHWHECKOW pPasBA3Ku,
BPEMEHHO YCTaHaBIMBAKT MNEPEMBINKY
MEXay ero BsiBofamMv 2 1 8, Kk Hemy nop-




VDg 14007

i nporpammy M HacTpauBaloT ee Ha
I ckopocTs obmera 57600 Bop ¢ eoce-

0.1 MK

Eh =0T ==
0,1 MK

W o
0.1 MK

MblO BUTaMK OaHHLIX, OOHUM CTOr-
GMTOM, OTKMHOMEHHBIM KOHTRONEM HeT-
HOCTM W 6e3 KOHTPONs nNOTOKa.
MopaoT NUTaloLLEE HanpsKeHWe, Npw
arom ceetoavon HL1 aomxeH Kpatko-
BPEMEHHO BCMNLIXHYTb, 4TO CBU-
6 [OETENLCTEYET O NMpaBwieHOM paboTe

VD5-VD8é

|_I.

nporpammiel MK, a 8 komneorep —
nocTyNUTL CTPOKa CHYMBONOB
"Y.Martyniuk Oscilloscope ver1.0".
¥ BxopHoi ycunutens n Oenvrens

w@

DA1 LM7805

L C14
0,1 mk

HanpskeHus HauuHalT paboTath
Cpagy, ecnv MOHTaX BhINOMHEH npa-
BunbHO. Boamoxho, noTtpebyeTcs
MPOBECTH YACTOTHYIO KOPREKLIMIO ne-
PeKMoHaEMbIX OENUTENed, U3MeHss
eMKOCTb NOACTPOEYHBIX KOHAEHCATO-
poB. Y¥nobHee BCEro BLINOMHATL 3Ty
8 onepauwio, NOAAE Ha BXOA YCTPOIACT-
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KmoyaloT Bunky XP2 1 COBAMHSIOT ero ¢
COM-noprom KoMnbloTepa. 3anyckaoT Ha
KOMMBIOTEPE MoBYI0 TEPMUHANBHYIO NPO-
rpammy, Hanpumep TeraTerm Pro, no3so-
NAOLLYIO OTNPABNATE M NPVHUMATE CTPOKK
cumeonoe vyepes COM-riopt v HacTpau-
BaIOT ee Ha 0OMEeH C COOTBETCTBYIOLLMM
nopTom co ckopocTsio 57600 Boa. MNonsi-
TalTech OTNPaBuTe CTPOKY CUMBONOE —
OHa [oskHa "BepHYTECA” .

3arem HanaKMBalOT OCHOBHON MOOYNb.
Ha nnary MOHTMPYIOT BCE SMEMEHTHI, KpoMe

| ———— e

Ba NPAMOYTrObHLIE MMIMTYSIECH HacTO-
TOR HECKOMBKO COT Kunorepw, notu-
Banck Hambonee TOMHOro oTobpaxe-
HUS 1x POPMBEI HA SKPaHE MOHWUTOPA.

CHavana BbINONHAKT KOPPEKLMIO
Ha npeaenax 2 B/pen. (3amMKRyTH KOH-

ALIN DA1, nogrioyator ceetogmop, HLA,
COEMHSIIOT MNaty ¢ MOOYNeMm ranbBaHu-
HECKOW PasBa3ky, NOAKMIOHAIOT K rHesay
XS1 nporpammaTop WM NporpammupyoT
mukpokoHTponnep DD2. Mpw atom ycra-
HaBnUeatoT ero kondurypaumio: OSCCAL —
B4h, CKDIV — 1, CKOUT — 1, SUT — 2,
CKSEL — 0, RSTDISBL — 1, DWEN — 1,
WDTON — 1, EESAVE — 1, BODLEVEL — 7,
SELFPRGEN — 1. OrrmoualoT nuTaHue,
nogknwyawT yerpoicteo Kk COM-nopty
KOMMNBIOTEPA, 3anyCKaioT TePMUHANBHYIO

TakTel pene K5.1), 0,67 B/pen. (3amx-

HYThl KOHTaKTHl K4.1) u 0,22 B/pen.
{3aMKHYTHI KOHTaKTH pene K3.1) koHaeHca-
Topom C2 Ha nnare aenuresns HanpsxeHus
Al. 3atem — Ha npegpene 0,02 B/pen.
(KOHTaKTEl BCEX PENe Pas’OMKHYTbl) KOH-
peHcatopom C5 Ha nnare ycwnurtens Ad,
Ha npepene wamepenus 0,033 B/pen.
(3amkHy Tl KOHTaKTHl pene K1.1) — koH-
pencatopom C4 Ha nnate penvrens Ha-
npskeHyst Al, W 3aBepLIadT HaCTPOMKY Ha
npenene 0,067 B/pen. konpeHcatopom C6
Ha BTOW Xe nnare.

(Oxonyanme creayer)

WHTEPHET-MAFA3WH "OECCH™

npepnaraer:

Jy4ywme Habopsl "MacTtep KUT":

— EK-39 — yyno KUT. 3nekTpoHHLIlA
KOHCTPYKTOP A8 gaetei ot 5 go 12 ner,
39 cxem — 690 pyb.

— EK-35 — qyno KUT. 3NeKTROHHLIA
KOHCTRYKTOp onst netei or 4 no 9 ner,
35 cxem — 410 py6.

— EK-9889 — 4Y[0 KUT. 3nexTpoH-
HBI KOHCTPYKTOP Ans petel ot 5 po
14 net, 9889 cxem — 2040 py6.
| — WamepuTent MOLLHOCTW SnNeKTpo-
| aneprvm MT4011— 988 pyb.

i — Pydka-maccaxep MT1011 —
| 533 pyb.

i — lllaromep ¢ aHanua3aTopomM Xupo-
| BOW TkaH MT4060 — 395 py6.

— OnekTpoHHbI Beamer MT4020 —

488 py6.
— Lindposoin

MP707 — 520 py6.

— Jarynk peurxeHwss MP3100 —
673 pyb.
| — GPS-soaepawarens MT3030 —

OAHO HaXaTWe KHONKW — 11 OH 3aN0OMHNT
TOMKY, rae Bet ceitvac Haxoputecs, v npu
HeobxopumocT npueepet Bac k atomy
MECTY kpatyaniuvm nytem — 1683 pyb.

— MT6080 — Lindposas aeTopy-ka —

3366 pyb.

—M 22 — OnTryeckas Mblllb Ha
nanew, — 505 pyo.

— VIMNynbCHBLIA MWKDONPOLECCop-
Hblil mMeTannouckartens "KOLWEW-51"

USB-TepmomeTtp

BMB042 — 1276 pyb.

— CenekTUBHEI MeTannouckarens
"KOLLIEV" BMB8043 — 8794 pyb.

— YHuBepcanbHulli  MMNYNeCHEIA
MmerannouckaTens "KOLLEN-51MM”
BMB8044 — 3576 py6.

— USB-ocuunnorpagd BM8020 —
2103 pyb.

— Uudpoeoir sanomuHaowmin USB-
ocumnnorpa¢p BM8021 — 8415 py6.

— Habop petaneii EXTRA-PIC-KIT
nns cBopku nporpammvaropa EXTRA-PIC —
650 pyb.

— BHyTpUCXEMHBEII OTNagHuK yCT-
poiicte Ha PIC-koHTponnepax MICD2-
MC1 (ananor MPLAB-ICD2) — 1700 py6.

— Apantep K-nuHuu BM9213 ans
NOAKMOYEHUST NMEPCOHANEHOO KOMAbIO-
Tepa 4epes USB k gpwarHoctuHeckomy
kaHany (K- unu L-nvHnn) anekTpoHHOro
6noka ynpaesneHus (9BY) aeTomobuns
Uenbio OMarHoCTUKW U yNpaeBneHus ero
yHkumsamn — 880 py6.

— Apanrep K-nunuu NM9213 (Ha-
6op ana cBopkU) ANA NOAKNIHEHNS Nep-
COHaNBHOr0 KomneloTepa ysepes COM-
nopT k 3BY asTomobuns — 552 py6.

— MNepexopHuk USB 8 COM BM8050
nns MK — 420 py6.

— [ByxauManasoHHbLl  HacToToMep
BM8010 — 1893 py6.

— Bupgeopervctpatop BM9225 nosa-
BONSIET 3anucblBatb MNOCTynawouwee K
HeMy supeousobpaxeHue, BHIBOOWTL
€ro Ha NOAKMOHEHHBIE MOHUTOPLI, Nepe-

AaBark No cetm — 2435 pyob.

— FM-tparcmuTTep MK400 — 505 pyb.

— GSM-curHanusaumo BMBO38B —
1144 py6. l

— Lndpoeyro wikany TpaHcveepa — |
850 py6. |

— Habop "Yactoromep 10 Ny —
250 MI'y” — 550 py6. |

— SD/USB/HDD Mynbmme.ﬂ.mannen—
ep ¢ HDMI Beixonon BM500 — 1895 py6. |

— BMO010 — USB BHYTpPUCXEMHLIW
nporpammarop AVR MUKpPOKOHTpORNEe-
poe — 662 pyb.

Kavanor "HaBops Mactep KUT™ + CD
BHICHINAETOS B BallleM KOHBEPTE C MapKa- |
My Ha 25 py6reit! [

OnuvcaHue 1 XapakTeEPUCTUKN CMOTPW- |
Te Ha http://www.dessy.ru

Bcerna B npogaxe Habopel geTtanei
ANS CaMOCTOATENBHON cBopku, Kopny-'
Cbl, paguogeTany, matepuans 1 obopy- |
LOBaHWe ons navku.

107113, r. Mockea, a/a 10. 3akaasl |
NPUHUMAIOTCR MO aTHOMY MEeX-,
AYropoaHOMY MHOTOKaHaNLHOMY Tene-
¢ony: 8-800-200-09-34 ¢ 9-00 po
17-30 MSK, no e-mail post@dessy.ru;
unu Ha caiite www.dessy.ru

31 1 MHOTKWE apyrve Habopsl, Yank u
MOLYIN NS PAANONIOBUTENLCKOrO TBOP- |
4ECTBa, a Takxe KHWM Bbl MOXeTe npw- |
obpectv no agpecy: mara3wd “TexHu4ec- |
Kaf KHUra" Ha TEePPUTOPWW KHKDKHOW Sp- |
mapku I Jiiobepust (MO), yn. Bonkos-
ckas, nom 67. Ten. 8 (915) 069-06-88. |

SONV VS

BUH3d3INEUN

S0-£8-809 ‘WL
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Ten, 608-28-38

consult@radio.ru

Mpuem crarei: mail@radio.ru

Bonpocsi

PAZIMO Ne 9, 2010

Kak o6ecneuyuTb HaAEXHYIO
pabdoTy XeCTKUX AUCKOB
A. BYTOB, c. Kyp6a fipocnaeckoii 0611.

() OVH 13 METOOO0B BOCCTAHOBNEHWSA
pPaboToCnocoBHOCTIA XXEeCTKNX AUCKOB
C NOBPEeXAeHHEIMN CEKTOPamMy ONUCcaH B
craree M. lNetpaHuHa "BoccraHoBnexHwe
xecTtkoro gucka” ("Pagmwo”, 2010, Ne 4,
c. 25, 26). CyTb ero B co30aHvv HECKOMb-
KMX NOrMMECKUX Pasfenos OUCKE Takum
06pa3om, 4ToOL! NOBPEXAEHHLIE CEKTOPI
OKasanuce COCPeAoTOYEHHBIMIU NWLLE B
HeBonbLOM HMCne paspenos (Npegnoyd-
TUTENBHO — B OfHOM M3 HMX). B nansHeii-
wem "nioxue” paspgenst He

MOABNFIOTCH PAAOM CO CTapbBIMWU — OHU
BO3HWKAIOT B PA3HbIX MECTAX, U HET HUKa-
KOW rapaHTtui, 4T0 "XOpowwe” paspens
BCKOpEe BHOBb He Npupertca Oenute Ha
WCMpaBHLIE 1M HEWCNpaBHkIe 4YacTW. Ha
MPakTUKe 3TO O3HAYAET, 4TO MOCNe BOC-
cTaHOBNEHWS NoBbIM METOAOM MHTEHCUE-
HO pabotawowwmin  HXMIA npocnyxut
HEeponro.

[NpakTyka NOKasLIBaeT, 4TO A0 NOABNE-
HWUS CyllecTBelHbiX npobnem HXMIO

wHTEpHeT-caiite www.hdtune.com. O1-
KpbLIB Bknaaky Health okHa aTolt nporpam-
Mbl, YBUOMUM TabnuLy, nonobHyio nzobpa-
weHHo Ha pmc. 1. B ee ctpoke Power On
Hours Count HaxooMTcs WHTEPECYHoLLWiA
napameTp — CyMMapHas NpPOACMKUTENL-
HOoCTe paBoTh avcka B Hacax. [lpu Belbe-
NEeHUN STON CTPOKK 3HayveHue HapaboTku
6yOeT BLIBEAEHO W B HUXHER YACTW OKHE,
MPVHEM HE TONBKO B Yacax, HO W B CyTKax.
C NOMOLLLIO 3TOM e YTWUIMTH, OTKPLIE
3aknagky Error scan (pmc. 2), MOXHO Npo-
BEPUTL [MCK HA HEJIMHME HEWCTNPABHLIX
cekTopoB. CnenyeT 6uIT TOTOBLIM K TOMY,
4yTo nonHas npoeepka HXMJ Gonblioi
MHGOPMALMOHHOM €MKOCTU MOXET 3a-
H#Tb HECKOMNBKO H8COoE.
Ecnv npoeepeHHas AMarHoCTUKa roeo-
PUT O HANW4LLK HEMCTPaBHbLIX CEKTOPOB, a
rapaHTuiiHei cpok (y coepe-

HMCMONBE3YTCH. 3ror MEeTon
JaeT xenaemblii pesynsTar, Ho
MMEETCH, K COXaneHumwo,
HECKONBKO HIOAHCOE, KOTOPHIE

Eile  Help

& HO Tune Pro4.01 - Hard Disk Utility

EEIEICY

ob6g3aTensHo HYXHO  YYUThI-

Elelks

7 MenHHbpix HXKMO — He meHee
TPEX NET) ELLE HE UCTEK, HYXHO
NONBITATECS BEPHYTh HAKOMW-
Tens npopasly. Kak yxe Beino
CKa3aHO, BOCCTaHaBAUBATL ero

BaTh. | [§) FeBerchmer | Lol Dekmomtor | <8 AaM | [] Random Acosss Edratesls npakTuieckn BGeccMbIC/IEHHO
MNpexge Bcero, 4TOOHI 9 Beochmak | § bio | W Hosth | & ErorSeen | [ Fodersage | [ Bee | | 113-32 HEm3BexHbIX MOBTOPHBIX
0BOMTY HeWCnpaeHbie CekTo- | [[,n 0% P S saws _ +| | OTkasoe. Korpa rapawTns 3a-
phl, BOBCE He O6s3aTENbHO {01} Row Fisod Evor Rt 20 6 sl g - 1 KOHSMNACK WNKW eCRK NpofaeeL)
AEnVTe AWCK Ha paspensl 0co- {03} Sein Up Time: m owm : 5241 7 ¥ ABTOPU30BaHHLIA CEPBUCHBII
ObivM  0Bpasom. JocTatouHo {04) Stant/Stop Count 10 100 0 184 ok LIEHTP HEOOCTYNHLI, NOTORONW-
cpepctBamu OC BBINCNHWTL {05} Reallocated Secior Court 20 0 4D 0 ok TECH BLIBECTU W3 MOCTOAHHOMN
nonHoe, a He GuicTpoe dopma- 25 o aKcnayaTaumn ewe padoTaio-
TMPOBaHVE Kaxaoro pasgena {0A) Sein Ry Court T R T o oy = wuit XXM, Ha koTopom no-
unu Bcero aucka, Nocne atoro {0B) Calibration Fletry Count 100 100 0 ] ok SEMAMCE NNOXME CeKTopkl. Ta-
“nnoxme” CekTopkl 0CTaHyTCs {0C) Power Cycie Court W W0 D 141 o kou HXKM, HeGonkLwoin uHgop-
BUOHbI CPEOCTBaM OMarHOCTU- {C0) Power Off Retract Count 00 0 18 ok MALMOHHO EMKOCTI, CKONWUPOo-
KV, HO OMNepaLMoHHas CUCTEMA £ DloadCychcar Y i o BAE C HETO BCHO LIEHHYIO MHGOP-
{C2) Temperanure 14 110 0 36 ok
Bonblue He CTaHeT WCNONbL30- {C4) Realocated Evert Court 00 306- b 2 g MaLVI0, NyHlle BeIGpOCHTE UK
Batbk WX ANg XpaHeHwa WH- {5 Curent Pending Sector 0 200 0 0 o WCTONBE30BaTE TONBKO ANF 9KC-
dopmauun. Elie nyulle Bbi- | {C8) e L 00 200 D 0 ok - NEPUMEHTOB.
MNONHWTE HU3KOYPOBHEBOE an- Descrption: ¥ MpoGnemubiin HXMI 6one-
napatHoe <¢opMaTMpoBaHue Status: 6 LUOIA eMKOCTU MOXET GeiTe npui-
KECTKOTO OMCKE C MOMOLLBIO MEHEH KaK BHELLHEE pesepe-
CrieuManbHoi nporpammel, ko- Pyc. 1 HOE XpaHununiie MHpopMAaLIAN.
TOPYIO MOXHO HaATW Ha WH- - [lna atoro ero cnegyer nome-
TEPHET-CAINTE Ero NPOUIBOLN- | 4 HD Tune Pro 401 - Hard Disk Utility [l &S| crme B cneuvansHuIl KoHTe-

Tens. "Mnoxue” cekTopbl cTa- | fle Help
HYT HEAOCTYNHLIMY K2k onepa-

LUWMOHHOW cucTeme, Tak 1 guar-

WEC WDITEARSUYERT (1000 06

@@E)

Hep, oBopyOoBaHHLIA CKOpPO-
ik CTHEIM uHTepdeicom (USB-
2.0, |IEEE-1394, e-SATA-2) nnsi

HOCTUHMECKMM NPOrpamMmMan.

OpOHaKko NpakTUHeckKas Liex-
HOCTb BCEX W3BECTHLIX METO-
DOB "neyeHws” Onu1aka K Hyno.
Heno B ToM, 4TO HaKONWTENW
Ha XEeCTKMX MarHWUTHLIX [MCKaX
(HXMA)  wvHDOopMaLNOHHON
emkocTeio 40 Mbait 1 Gonee
conepxar Tak HasblBaemylo
pe3epeHylo 06AacTb NamMaTu,
M3 KOTOPOW BCTPOEHHHI B
HXMI koHTpOnnep aucka npm
HeoDX0AUMOCTM aBToOMaTHqe-
cku BepeTr ucrnpaBHbie CEKTO-
pbl, 3aMEHSR UMK NOBPEXIEH-
Hble. Boce ato npoucxoguT Ha
annaparHoM ypOBHE, W HK One-
pauvoHHas cucTema, HW yTu-
NWUTBEl  OMarHOCTUKW  3TOro
NOCTORHHO MAYLLEro Npouecca
HE 3ameHalor.

 FioBercnmok | ] kot

| [e] Randomdcoess | [ Bmtens |

NOAKMIOYEHWA K KOMMBIOTERY.

5 Eror Sean @ 5. | | Pabotas N0 HECKONBKG MUHYT B
L | & o o) 1 s nexb, HXKMI npocnyxur elle
mHOro net. Ho Bce-Takm ero
¥ Quick scan HEXENaTEeNbHO WCMNONL30BATh
Lageri ANA XpaHeHws v nepeHoca ¢
= =381M8 KOMMbIOTEPA Ha KOMMLHOTEPD
i BaXHOI uHdopMaLM, BHesan-
Has yTpaTta MOXET NPUBECTU K
M Uamsged TSKESBIM NOGNELCTBMSAM.
Kak npaewno, gaxe w3 non-
Damaged blocks HocThO “y6uToro™ HXM/ yna-
i eTcs CneumanbHBIMKU MeToAaMU
Scarring speed M3BNeYL 3HAYUTENLHYID JORK
100.2 MB/s Xpanuewuxcs ainoe. Ho
Postion NONTY BCErLa CTOUMOCTL TAKOR
== 200GB paboTh B HECKOMBKO Pas Bosb-
ot = - sl e ueHs Hosoro HXKMI, k tomy
| 3404 xe Bonee eMkoro 1 GLICTporo.
| HXML, otpaboraewmuia 30...

50 THIC. 4, HO ELLE HE VMEIOLLINIA

Korpa peseperans namste Puyc. 2
vcyepnaHa W KOHTPONNep He
moxet Bonee NoAMeHsTb CEeKTOPE!, avar-
HOCTUHECKas nporpamma HadvuHaet co-
obuats o cGoax. HXKMU, k aTomy Bpemeru
yxe GesHapexHo GoneH, a ero gerpana-
LMS NPOAOMKAETCH, Habwpas CKOpOCTh.
Hoewle pedekrsl BoBCE He 06s3aTensHoO

crnocoBHel npopaborare 30...50 TwiC. 4
(3...6 neT HeNpPepbIBHO). Y8HATL, CKONBKO
Bpemern HXMI yxxe otpaboTan, MOXHO C©
noMOoLLB yTunutel HD Tune Pro, kotopyio
(8 TOM 4Yucne 15-AgHEBHYO OemMoHcTpa-
LVOHHYIO BEPCHI0) MOXHO HaWTK Ha

BUAMMBIX AWarHOCTUHECKUMI

nporpammamn AedexKToe, Tak-
*e uenecooBbpasHo NpekpaTkTs aKTMBHO
MCMONL30BATE M MPEEPATUTE, KK ONVCaHO
BHILLE, BO BHELUHWEY HakonuTens wuHdop-
Mauun, NOAKNIHaEMbIi K KOMNBIOTERY NO
Mepe HeobXxoouMOCTM W Ha KOpPOTKDEe
BpEMS.



CeropHs CTOMMOCTE XpaHeHus 1 MGait
VHQOPMaUWMKY Ha XECTKOM OWUCKE em-
xocTeio 900 Balit u Gonee ctana mMeHb-
e, Hem CTOUT XpaHeHWe Takoro ke Konm-
YecTea vHpopmMauwmm Ha DVD-R, DVD+R u,
Tem Gonee, Ha noporvx DVD-RAM. lMNon-
TOPb THICAYY YACOB BHICOKOKAYECTBEHHO-
ro BUAEO YMELLAINTCH HA OAHOM XeCTKOM
numcke Becom B 650 r BMECTO HECKONBKMX
KAnorpamm, Tpebylowmxca ans artoro
DVD. Tlpy Hanuumu BHICOKOCKOPOCTHONQ
beznMMnTHOro WHTEpHETa pes’epBHLbie
KOMWY COTEH W ThicaY ruradaint nHdopma-
LM MOKHO XpaHuTb 1 B BecnnaTtHeix daii-
noxXpasmnniiax.

Mo Moemy MHEHWIO, B NPEXIeBpeMeH-
HOM nosenedun B HXML pedekros B
nogaengiowen BGONbWWHCTBE CRy4Yaes
BUHOBaTEl CaMW NONLIOBATENV KOMIBIO-

O8I Dty 12 Brofessionat felien

Ecnv B kOMMLIOTEPE YCTAHOBREHH! p.Bal '

HXMA, He oGbenuHeHHslx B RAID-mac-
CU1B, ¥ NpaBunkHO OpraHvuaosaHa pabora ¢
HUMIK, 3TO OLUYTUMO YEENWHUT HE TONBKO
CPEAHIOI0 CKOPOCTEL Nepechinku uHGop-
MauuK, HO M NpoponXuTeNnsHocTe Gec-
npobnenHoin akcnmyarauy HKMA.

Hanpumep, 3aHumasce Bupeoobpa- |
60TKOW, MCXOAHYID BUAEOMHPOPMALMID
creayeT pacrnonarate Ha OAHOM (uauHe-
CKOM XECTKOM [MCKE, 8 pesyinbrattl ee
0bpaboTky — Ha Apyrom, pasgenvs Tem |
camblM ONepaLyii HTEHUA 1 3anvUcK. 3To
VCKIMIOYWT 3HAYWTENBHBIE MEPEMELLEHWA
rONOBOK NPW NEPEXOAAX OT HTEHWS K 3anu-
CW 1 0BpPaTHO U HE TONBKO YBEMWHWUT CKO-
pocTe paboTel ¢ aecstkamu rurabait
BuaeouHGOpMaUMK, HO W 3HANUTENEHO
YMEHBLLNT M3HOC 0B0MUX AUNCKOB.

Orpasas HXMI
nnK BECkE KOMNEIS-

_—

-mx

by epticn 9|
- > | Tepe pemor, Boer-
YOO . -4 9% | ma_ sanuckisaite
Dot S hcie s cepuiiHble HoMepa
T TR T e KM, 1 npyrIAX
ST SO4ls PN EE WHE@ N

UMEIDLMX  Takue
HOMEpPa KOMMNeK-
Tyowux. Waeect-
Hbl CRyHau noame-
Hbl PEMOHTHUKaMU
manopaboTaBLimx

HXMI, Takvmn xe

(1 noxoxen Mo-

Aenu), noYTH Belpa-

BoTaBlIMMK  CBOIA

pecypc. CreneHe

"MMmeHuToCcTH” cep-

BWUCHOro UeHTpa

e Crmensiod e s Fruprested Fesrdfor e HE rapaHtus, 4To
St b P e o Lotherd mrdesson: i oder
(e s Dot s stans R0 ot 3T?r0 HEe npown-
e 3I0MOEeT. I
Puc. 3 o R
CrMcaHe YCTPORCTES

TEepoB, pexe — wx cbopwmkn. OCHOBHLIE
HEraTUBHBIE (hakTopkl: BLICOKAs TeMnepa-
Typa Avcka n3-3a NNOXOro OXNaxaeHus,
YyAapel, NEPEMELLEHNE U NONMLITKW HaKNo-
HWTb KOPNyc paboTaiowerc KoMnsioTepa.
BLICTPO Bpall2loWwniics anck nopobeH
TMPOCKORY, CTPEMSLLEMYCS COXpaHuTb
CBOE NOMOXEeHWe B MPOCTPaHCTee Bonpe-
KW XenaHuio NonL30BaTens nocraBuTb
KomMnbioTER Noynobuee. Onacka v cospa-
Baemasi AelWeBbiMU WKW HEOOHOKDaTHO
OTPEMOHTUPOBAHHEIMY BEHTUNRTOPaMU
BuBpaums Kopnyca KoMnbioTepa.

3HayuTeENLHO CHWXaeT HanexHoCTb
MErHWTHOrO OWMCKAa HEeONTUMANEHOE pas-
MelleHWe WHpOoPMaLMK Ha HEM. 3TO Npu-
BOOMUT K HACTHIM NEPeMELLERNSM TONOROK
3anucu/Bocnpovsseners Ha Gonbluve
PaccTosHWA. YMEHLLUWTE aMnanTyay ne-
peMELLEHNIA MOXKHO, CO3a8 Ha AUCKE He-
CKONBKO PA3LENOB W Kaxxapie 1—3 mecsua
npoviaecas AedparmMeHTaumio XpaHsLLei-
cf B HUX wHbopmaupn. MNporpamm-ae-
¢dparMeHTaTopoB WM3BECTHO MHOMQ, HO
€OWHCTBEHHO "NPaBuibHON" aBTOpR cyMTa-
er O&0 Defrag (www.oo-software.com),
OKHO KOTOPOM NOKa3aHo Ha puc. 3.

Jns pomaliHero koMnslotepa ¢ HXKMO
Ha 1000 MbaiT MOXHO PEeKoOMEeHAOBaTh
Takwe paamepsl pasnenos: 24...48 Mbaiar
ANA ONepauvoHHON CUCTEMEI W YCTaHOB-
neHHbix nporpanm, 300 ManT ons ycra-
HOBMIEHHBIX WIp; BCe ocTanbHoe — OAs
KUHODUNBMOB, My3biku, pabodnx foky-
MEHTORB, AUCTPUOYTUBOB UIP W MPOrpamm.

| S WDC WDI0EADS-O0LSB1 (WD-WCALMD731413)
| e WDIC WOE000ARKB-00HEAD (WD-WCRESY3401584) |

| S WDC WDFS01AALS-00I760 (WD-WIMATY2635969)
L

Puc. 4

Mpoyvrare cepuitnbil Homep HXME,
MOXHO HE TOSMLKO Ha €ro 3TMKeTKe, KOTO-
PYI0 MOXHO NEepPeKenTb, HO 1 Nporpamm- |
HbiM CnocoBomM. Hanpumep, ¢ NoOMOLLLIO
yKe ynoMuHaewencs ymunutel HD Tune
WA NOMYNSPHOI NPOrpamMmMel OUarHocTu-
K1 KomrbioTepa Everest (GuiBwein Aida).
Ha wntepnert-calite www.lavalys.com |
MOXHO NOMYHUTE €€ AEMOHCTPALMOHHYIO
Bepcuio. Bo ¢pparmenTe okHa 31Ol Npo-
rpammel, U306paeHHOM Ha puc. 4,
MMEIOTCH CBEOEHWS O THUNax W CepUHLIX
Homepax (B ckobkax) Tpex YCTaHOBNEHHBIX |
B KomnbtoTepe HXMA,

CerofHa NpOJAITCH B OCHOBHOM |
HXMJ  deToipex npowsBoguTenei: |
Western Digital, Seagate, Samsung wn
Hitachi. Mo mowm KabniopeHuam, Havme-
Hee HapexHsl HXMJI Hitachi SMART. |
HexkoTophle W3 HWX OTKasbiBaloT YXe B |
nepesie Mecsausl akennyaraumn. K coxa- 1
NEHWIO, NPOAYKTaMIK MMEHHO 3TOM hupmMbl |
M3-32 KX HU3KOW LieHBI NpodeccyoHans- |

Hble CHOPLLUMKY KOMMNBIOTEPOR NIDBAT KOM-
NNeKToears CeBOW w3genun. [loatomy
PEKOMEHOYI0 coBupatb KOMMLIOTERH |
CaMOCTOSTENEHO U TOMBKO U3 M3BECTHBLIX
BbICOKOM H3IeXHOCTHLIO KOMMOHEHTOB. 1 I/

Waparenscreo "Hayka n Texnuka™
BbICBHUIAET KHUIM
HaNOXEeHHEIM NAaTEXOM:

Uimakos C. SHUMKIONEOWA Pamo-
nobutens. CoBpemMeHHan aneMeHTHas
Baza, 384 ctp. — 208 py6.

lMaprana O. CNpaBo4HMK N0 PEMOH-
Ty OBuiToBbIX anekTponpubopoe + CD,
400 ctp. — 274 py6.

KopsakuH-Heprsk C. CnyTHUKOBOE
TeneeupeHne ot A po H, 416 ctp. —
197 pyo.

CrnpaBoYyHKK MO LIBETOBOWN, KOOOBON
MEPKMPOBKE W B3aNMO3aMEHSIEMOCTH
KOMMoHeHToB, 320 ctp. — 208 py6.

Axuma mecaua

EBenoe A. Co3paem ycrpoicTea Ha |
MWKPOKOHTPONNepax cepun AVR, |

304 cTp. — 142 py6.

Benoe A. CamvoyuuTens No MUKPO- |

npoLeccopHoii TexHuke, 256 ctp. — |

131 py6.

Bernios A. MukpokoHTponnepsl AVR |

B pagvoniobuTeNnsCKOW npaxkTuke, |

352 cTp. — 186 py6.
Mpw 3akaze o 15 okTabps TPeX KHWK
BMECTE LieHa komnnekta — 299 py6.
KomneiotepHas nureparypa
AHTOHeHKo M. "ToncTelli” camoy4m-
Tens pabortet Ha komneloTepe ¢ XP,
Vista v Windows 7, 560 ctp. — 186 py0.

KomnbloTep: NpakTuHeckasl SHLMK- |

nonegusi ot ComputerBild (+DVD ¢ 300 |

nporpammany), 528 ctp. — 351 py6.

JlanyHos A. WMutepsetr. Camoy4um- |

TNk, 224 cTp. — 142 pyo.

LieHst ykazaHbt 6e3 yyera noyToBbIX |

Pacxonoe.
3eoHuTE: 8-812-412-70-25.
Muwwurte: admin@nit.com.ru
192029, r. C-Ietepbypr, a/s 44
MoapoBHo 0 KHWrax
Ha www.nit.com.ru

* * *

P/nerann oted. n umn. 9000 Tvnos,
KHUIMA, KOMMNBIoTEepH, MO.

Baiwu koHeepT. 190013, C.-Metep-
Bypr, a/a 93, Kucenesoii.

* * *
Kypchl AMCTaHUMOHHOIo 0ByHeHus

rporpaMMUpPoOBaHUID MUKPOKOHTPOI-
nepoB. JlaGopaTtopHele nnarsl 1 Npo-

rpammaropsl ans PIC, AVR, ARM |

LPC2148. KoHCTpyKTOPB 8718 CB0pKW 1
roToBele curHanvaaumm GSM.
PaspaboTka SneKTpoOHHBIX YCT-
POIRCTB 1 NPOrpPamMmM Ha 3axas.
E-mail: radio73@rambler.ru,
micro51@mail.ru
www.electroniclab.ru
Ten. B-912-619-5167 (c 07.00 no
18.00 mock. Bp.).

* * *

WHTEPHET-MarasmH  SNeKTPOHHLIX
komnoHeHToe "MCT Keapu™. lMNpocTo,
BuICTPO, YOOOHO, BHIrONHO. HanudHan
v BeananuyHas onnarta 3akasloe.

Hocraeka 8 nobule ropopa Pococun w1 |

Gnuxaiiero sapybexos.
Tenedon/dakc: (495)665-61-40.
WEB caiit: www.mstquartz.ru

19d3.LOI9UNOX
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OTtnapo4yHaa nnata FastAVR
C. BOPUCOB, r. Yanosas Tynbckoii o6,

aszbem XPS cnyxuT Ans NogKmoHeHus

k nnare FastAVR pacnpoctpaHeHHbIX
cumBonbHeX KKK ¢ BCTPOEHHBIMKM KOHT-
ponnepamii. PakTUHECKN 9T0 OBYXPAOHbI
34-KOHTaKTHEIN pazbem IDC-34MS, Ho
UCNONb3YIOTCH TONbKO 14 13 17 KOHTakToB
0OfHoro pspa. Mx Homepa, NokasaHHble Ha
CXEME, HE COOTBETCTBYIOT C'I'EHJJ.apTHbIM
Ang 8Toro paskwema, HO coBna- .
[A0T € HOMepamy BEIEOJOB Haun-
Bonee pacnpocTpateHHbix KK,
Hanwiwe Takoro passema nos-
BONISET BOCNONL30OBATLCH A%
CBESi31 C MHAWKATOPOM CTaHaapT-
HBIM  KOMMNBIOTEPHBIM  34-npo-
BOOHBIM  NNockuM  kabenem,
npegHasHayeHHelM ona coev-
HEHWS MPYBOLA MBKKUX AKCKOB ©
MarepuHckoi nnaroii. B oteep-
CTUA UHTEP(ENCHLIX KOHTAKTHBIX
nnowanok XKW ecrtaenena n
npunasHa K Hum 14-kKoHTakTHas
wrelipesas konogka. Ha Hee
HaOeBaT OauH Pasbem NoCKo-
ro kabens, a BTOpOIi BCTABNSAIOT B
pazvem XP5. KoHtakter XT1—
XT11 coepuHsIOT C BbHIBOOAAMM

NAKT COBOM OrPaHNYEHHBIE KOHTAKTHBIMU
nnowignkamMm TOHKME YYHaCTKM MeYaiHbiX
NPOBOJIHUKOB, KOTOPLIE MOXHO nepepe-
38Tk, €CN1 BO3HWKHET HeDﬁXOﬂ.MMDCTb
MCNONL30BaThL B oTnaxneaemMom

YCTPONCTBE HE TONBKO MHGQOPMAaUWOHHLIE,
HO W YNPaensiowme curHans! uHtepdgeiica
RS-232.

MUKPOKOHTpONNepa. Ecnu nporpammarop
vMeeT COBCTBEHHBIA MCTOYHUK NUTaHWs,
HEOBXOAUMO CHATL nepembidky S11.
Korpa oHa ycraHosnesa, nporpamMmarop
NUTEETCH OT OTNAA04HOIN NNaThl.

1 ncnosL3oBaN NPOrpamMMartop, aHano-
rudHelid STK-200. Ero cxemy u qeprex
NeYaTHOoN NNaThbl MOXHO HakiTV Ha puc. 81 9
B [2]. B aToM nporpammarope Bcero ogHa
mukpocxema KP1564AMS (74HC244AN),
nogknosaior ero k nopty LPT komneioTe-
pa. Ycravaenueate B nporpammMarope
KBAPLIEBEI PE30HATOP HET HeobBXoammMo-

CTW, OH UMEETCRH Ha OTNafouHOoA
nnare. MNpw pabote ¢ atum npo-
rpamMmMaropomMm ¥ NporpammMor
PonyProg (www.lancos.com)
Ha KOMMbIoTepe € NPoLEcCopoMm
Core2Duo+, yuncetom i965 u

onepaLuoHHOR cucTemomn
Windows XP SP3 Hukakux npo-
Onem He BO3HWKND,

Cxema yana nuTaHus orna-
OOYHOM NnaTtel MNoKasaHa Ha
puc. 7. Ha kodTakT 3 pasbema
XP7 OT BHELWHEro WCTOYHWKA
MOXHO NOAATL CTABMIN3NPOBaH-
Hoe HanpskeHve +5 B. MNepe-
Mbelvky S12, S13 ofsazaTtensHo
OOMKHE BbITb CHATHL. Ecny nve-
eTCsl WCTOYHUK MOCTOAHHOro
Hanpsokenws 9...16 B, ero nmo-

rNnopTos MWKPOKOHTPORNepa B
COOTBETCTBMW  CO  CXEMOW
Bkouenns  KKW B omnaxueaemom
ycTpoiicTee. [nara ¢ nogxniyeHHBIM
UHAWMKATOPOM NoKazaHa Ha puc. 5.

OnwcaHHas METOAMKE NOLKIIOYEHWs
KKV cpasruTEnbHO CNOXHa, HO ynobHa
TEM, HTO MHAVKATOPBI PA3HEIX TUIMOB, UMe-
OLWWE ONMHAKOBYK) LOKOMEBKY, MOXHO
BLICTPO MEHATL, HE PUCKYA MepenyTarth
MOPAAOK COeAMHEHWS UX BLIBOAOE C MOp-
Tamn MUKPOKoHTponnepa. NogcTpoeyHsblii
peancTop R23 cnyxuT perynsaTtopom KoHT-
pacTrHoCTH,

3ByKkoBOi curHanuaatop HA1 — anexr-
POMarHUTHLIA M3MyYaTent CoONPOTUBNEHWU-
em 80 Om, HalfeHHLIn HE MaTEepUHCKOM
nnare komnetotepa. [von VD1 nopaensier
BEIOPOCH HaNPAXeHWs CaMOMHAYKUMY,
BO3HMKAOLLWE Ha 0BMOTKE CUrHanusaTo-
pa npu ee NTaHuM UMANYNLCHBIM Hanps-
MeHuemM. YMeHbLLIaTs CoNnpoTUBREHWE pe-
aucTopa R22, 4To6bl NOBBICUTL TPOMKOCTL
3BYKa, He cneayet. IT0 NPUEELET K nepe-
TPY3Ke BbIXOAa MWKPOKOHTpOMNepa.

HebBoneuioli coeer. He sabuiBaime B
KOHLE NporpaMMHoi Npoueaypsl reHepa-
UMM 3BYKOBOr0 CUrHana nogarte KoMaHzay,
YCTaHaBNMBAIOLWWYIO HU3KWKW YDPOBEHbL Ha
eeixope PD7 mukpokoHTposnepa. Ecnu
YPOBEHbL 3€eCk OCTABWTL BLICOKMM, TOK
yepes nanydarens HA1 nponomkyT Tevs 1
B Naysax Mexay curHanamw, 4To npueener
1 k oBliemy MOBHILWEHVIO NOTpeGneHys
IHEPI MM MUKPOKOHTPONNEPOM.

Cxema BHelHUX WHTepdencoB otna-
NO4HOM nnaTel n3obpaxeHa Ha puc. 6. K
pazvemy XS1 MOXHO MOOKMOYUTE KOM-
NLIOTEPHYIO Knaevatypy wnu "Mbiwb”, a
passeM XS2 coegvHuTe ¢ COM-noptom
kKomnbtoTepa. Mukpocxema DA1, sknio-
4YeHHas Mo TWUNOBOW CXeme, cornacyer
YPOBHU curHanoB RS-232 v MUKPOKOHT-
ponnepa. MNepembrkn S8—S10 npepcrae-
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XS1°PS/Z" L1
Data )1 — K eom. 16 DA
3 R25 -
GND 1 c8 *10!{*1{” +5 B XP6 "Mporpakmatop”
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e s11
sll A~ DA1 MAX232CPE -
Clock VCC
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RTS 1
T
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i AK XT12-XT17 -
+5B | "vp2 L6 s
c16 st 1k
+128¢2 470wk x _L 5 CI7-
S el g2 Tt T oy = ~c /
it 1200mKx | 0o \VD3 [0,1 M 5101 mc HL5
B ) O Rl
AP i Oy,
VD2, VD3 TNAG01; HL5 KUMA40B1-K e Sopones
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Hpoccenn L1—L5 nopaensior BLICOKO-
YACTOTHLIE NMOMexn. 3T0 — HaJeTLie Ha
npoeoga Heboneluve depputoBsie TpyH-
KW. Takve Nerko HaT Ha KOMRBIOTEPHBLIX
nnarax.

Y1o6Ll 3arpyanTs B YCTAHOBNEHHEIN Ha
nnate FastAVR mwvkpokoHTponnep kogsi
nporpammel, paswem XP6 coeguHsaloT ©
nporpammaropoM. Ha spems pabovsl ©
HUM nepembldky S1 (cm. puc. 1) pexomen-
LYeTCH CHATh, OTKMIOYME 3TUM UMEIOLLYIO-
€A Ha Nnare uenb HaYyansHON YCTaHOBKY

COBOli BBIBOSD, COEAMHSIIOT C KOHTakTom 2
TOMO e pPaskemMa U YCTaHAaBNUBEIOT nepe-
Mbkn $12, $13. B atom cnyyae eHellHee
crabunuanpoBaHHoe HanpskeHue +5 B He
TpebyeTcs, ero nonyyaiT © NOMOLLLIO
WHTErpaneHoro crabunusaropa DA2.
Korpa ceeroguopgHein nigukarop HG1
HE UCMNONL3YETCH U K MIare He NOAKIoHe-
Hhl Kakme-mbo notpebnaiouwme GonbLUIoR
TOK BHELLHWE YCTPOKCTBa, TEMNeparypa
kopnyca ctabunwaatopa DA2 mesenvika.
Ecnuv e, HECMOTPSA Ha Hanuywe Tenno-
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uaobBpaxeH Ha puc. 8. OHa
OAHOCTOPOHHAS M3 Gonerm-
POBEHHOIQ CTEKIOTEKCTONM-
Ta Tonwwron 1,5 mm. ObBpa-
TUTE BHUMaHWe, 4TO OBe U30-
BpadKeHHbIE LUTPUXOBBIMUA -
HUAMW NEPEMBINKU U3 U30NU-
poBaHHOro npoBopa ycra-
HABNWBAIOT CO CTOPOHL! fle-
yaTHelx nposoanwkos. Oc-
TaneHsLe AenaioT U3 NpoBofa
6ea uvzonauMK KM pacnona-
ralT CO CTOPOHBI AeTanei.
Ons mukpocxem DA1, DDI1,
DD2, DS1 n ceeToauoOmHOTO
wHavkatopa HG1 Ha nnare
YCTAHOBAEHBl NaHenu, 410
noseonsieT Npy HeobxopumMo-
CTK BLICTPO 3aMeHATb 3TU
anemeHTol. [pyt OTCYTCTBMKM
GeppuToBEIX TPYOOK BMECTO
npocceneit L1—L7 moxHO
YCTaHOBWUTE NEPEMBIHKA.

Pagom c paswemom XS1
MMEETCS MOCagoyHOE MECTO
ANS elle O[HOro Takoro Xe
pasvema, 0603HAYEHHOIro
XS1'. XoTta ero BolBOAbI HUKY-
[a He NoLK/IoYeH!, 3TO No3-
BonsieT 6e3 npobnem ycraHo-
BUTb 3ECb CHSATYIO C KOM-
NLIOTEPHO  MATEPUHCKOM
- - MDN-6F Paowem X82 —
== z -6F. Paavem —
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Puc. 8 Topa. 10 cHANo npobnemy

oTBOAA, CTabunu3arop CUNBHO Harpeea-
€TCH, PEKOMEHAYETCS NeperTy Ha nuTa-
HWE OT BHELUHErD AOCTATOMHO MOLLHOMO
MCTO4HUKA HanpsikeHua 5 B. O nanuumm
HaNpPsSXXEHWS MNWTaAHWS CUrHaNWM3WpyeT
ceeropwop HLS. !
Ouopul VD2 v VD3 3awwuainT o1
HENPaBWNLHOWM NOARPHOCTY NOAKIIOYEHWA
MCTO4HMKA nuTtadms. Opoccenn (deppwu-

ToBble TPpyGkK) L6 1 L7 NOgaBnsioT BLICO-
KOYACTOTHBIE NOMEXW. YCTAHOBNEHHbIE B
PaznNUyHBIX MeCTax nnartel KOHTaKThl
XT12—X17 (+5 B) v XT18—XT22 {0BLmin)
MO3BONSIOT NUTaTh Hanpshkerrenm S B pas-
NWYHbIE BHELWHWE ycTpoWncTea. Kpome
TOro, K koHtaktam XT18—XT22 ynobHo
noakmoYars 06LLWA NPOBOA, U3MEDUTENL-
HbIX NpKMBOoPOoB.

NOWCKa OTBETHOI H4aCTW pasb-
ema, HY>KHOW ONsi NOOKMIOHYEeHWUs K nnarte
VCTOYHWKE NUTaHWS.

B HmxHelr (no Yeprexy) 4actv nnarthl
MMEETCH 3ar0NMHEHHOE KOHTaKTHBIMK NNo-
Liaakamu NpaMoyronsHOe rnone — peseps
015 pa3mMeLleHs BCEBO3MOXHBIX A0MNON-
HWUTENLHBIX 3NIEMEHTOB, KOTOPHLIE MOTYT
noTpeboBaTecs B npouecce otnagky. Ha
W3rOTOBNEHHOW MHOIO nnare 3peck Gbin
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OTNaXUBEEMYIO  MPO-
rpammy Mogynem, no-
ChINaWMM Heobxoau-
MYIO MHpOpMALMIO He-
pes USART MUKpOKOHT-
ponnepa. 3anycTueB Ha
komnsiotepe, ¢ COM-
fOPTOM KOTOPOrO CO-
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KOTOPYIO MOXHO HanTu
B WHTEepHeTe ¢ nomo-
w0 No6oii NOMCKOBOM
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1:::%103 nporpaMmel ¢ rnpumMe-

—§ pamu coobLueHnid, npu-

¥ 1 HATHIX OT OTnaxusae-

Send File ||__[ [~ CR=CR+LF
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pefaHHLIX emy, nokasa-

DTR RTS
m = HO Ha puc. 9. [ns Hop-

- MBC!’U@ g

Set Macros | M1
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MansHoOro oTobpaxeHns
§ pycckoro Tekcra HeoB-
XOAMMO, HaXaB Ha 9K-
paHHyo  kHomky “"Set
font”, Buifipars B OTKPLIB-
LwemMcsi OkHe Wpndr —

123456 B 80A C KNABHATYRBI
Cornected Ry 361

Tl ] s GRS

| Arial, waueptaHwe —
v | 0bbi4HBIN pasmep — 8,
Habop cumBONOB
KVPUANMHECKMIA.

Puc. 9

VYCT@HOBNEH, HAaNPUMEp, NepPeMEHHLIA pe-
aucTop HomuHanom 22 kOm. Ha Hero Gbi-
no NogaHo Hanpsxedure +5 B, a crumae-
MOE C OBWXKKA PEerynupyemMoe Wcnonbao-

Banocs ans npoeepky AL MUKpOKOHT-
ponnepa.

WHTepdeiic RS-232 oyeds ypobro
WCMNONL30BATE MPW OTNAgKE, AONONHWE

YHuBepcanbHbii 0J710K ynpaBneHus

TUpUCTOpaMu

A. TOHOMAPEBR, r. ExatepuHOypr

Xypnan "Pagmo”™ HeogHOKpaTHO nybGaAuWKoBan onucaHus TUPU-
CTOPHBIX PerynsaTopoB MOLHOCTH, paborawiux nubo no ¢asovm-
nynscHoMy Meroay, nnbo no YucronepuogHomMy (EKOYEeHNeM
TUPHCTOPOB B MOMEHTbHI HYJIEBOro HanpsixeHus cetu). B 6onbLumH-
CTBE TakmMX YCTPONCTE Peain30BaHO TOMLKO PYYHOE perynnposanne
MOLYHOCTH B HarpysKe rpy OTCYTCTBMM BXOQa BHELUHEro curHana
ynpasneHusi, KOTopbisi Heobxoanm NS NOCTPOEHUs agToMaTuyec-
KuUX cucTem nopaepXxaHus Ha 3a8aHHOM YPOEBHE TEX UNW VHBLIX napa-
MEeTpOB: HanpsXeHWsi, TOKa, 4acToTel BpaljeHusl, TeMNepaTypsl 1
T. 4. CxemHble peluenns 3a4acTyio OPUEHTUPOBaHbl Ha NCITONL30Ba-
HUue TUpPUCTOpa TOJNILKO onpegenenHoro empaa. Mexay tem B page
npakTuYeckmx sanay tpebyercs rubkuii ynpaensiowni y3en, cBo-
GoaHblii OT NepeYyucneHHsIX orpaHudeHnii. ABTop ny6nuKyemMmo
HUXXe CTaThy NPEeACTaBAseT Ha CYA 4YvuTaTtesiell oguH U3 BapuaHToB

MMEeHHO Takoro 610ka.

T pegnaraemolin 6ok ynpaenexHus

L L TMpUCTOpamMK NO3BONSET peanvac-
BaTh oba MeToaa ynpaeneHwsl, npuYem
ans ysaMeHeHns pexuma pabortel pocta-
TOYHO NULLL CMEHKTE NPOTrPaMMy MUKPO-
KoHTponnepa. Bnok moxer ynpasnams
TMpUCTOpaMu ¢ paboyrM TOKOM OT enm-
HWLL 0O COTEH amMnep rnpu Toke OTEPBIBAHVE

o 2A pns TPYHWCTOPOE W HOo 4 A ans
CUMWUCTOPORB. [lNs nx HAAEKHOMO OTKPLIBA-
HUWSI UCMNONB30EaH PEXUM “TapaHTMPOBaH-
HOMQ" BKAIOHEHWS, KOrOA OTKpLIBAOLME
VMNYNBCEl NOBTOPSIOTCH MHOTOKPaTHO.
ECnu TMPUCTOP B CUITY KAKWX-NMB0 NpuyiinH
HE OTKPLINCS MEepBbiM WMIYNBCOM, OH
OTKPOETCH OAHUM U3 NOCNEaYIOLLIMX.

JINTEPATYPA

2. Bonrwia A, NporpaMyMaTopsl W Nporpam-
MYPOBaHWE MIKPOKOHTpONnepos, — Papwo,
2004, Ne 2, c. 51, 52; Ne 3, c. 51, 52.

3aBUCKMMOCTE YINa OTKPLIBEHWA OT
BXOOHOrO YNPABMAKLEro HanpsxeHws
(0...+5 B) nuHeiiHa. Tak kak BxogHas uens
ranbBaHW4YECKY HE CBR3aHa C CETHIo, TpW
rnopoBHeix Grioka, ynpaensembix OLHUM
curHanom, moryT Geitk ofbeguHeHbl B
cuUcTEMY yrpaBneHns TpexdasHbIM TUPNU-
CTOpHEIM NpecbpasoBaTtenem. Liugposoi
cnoco®  ¢GoOpMMPOBAHWSA  BPEMEHHBLIX
MHTEPEaNOE rapaHTUpyeT WX TOYHOCTB,
cTabunbHOCTE, @ Takke WOeHTUYHOCTB
napameTpoB HECKONbKMX yCTpoicte bes
kakon-nubo mopcTporkn. Bnok moxer
paboTaTh TAKKE B PEXVME NEPEK/IHHEHUA
TYPVICTOPOE B MOMEHTHI HYNEBOro Hanps-
XEHUS CETW HEe TONbKO € PEe3UCTUBHOM
HArpy3KkoKW, HO U C TpaHCchOopPMaTORPHON
npy Nobom 3a1aHHOM YPOBHE MOLLIHOCTH
{10 AMCKPETHBIX YPOBHE ).

K Hepocrarkam yCTROMCTEE MOXHO OT-
HECTW MCMNONbL30BaHVE B HEM TpaHcdop-
Matopa nUTaHns, yBEnMuVBaIOLLIErC CTOW-
MOCTEL BNoKa B LIenoMm, U HepeanusosaH-
HBIl pexnnM paboThl ¢ 3NEKTPOHHO-0NTH-
HECKUMW KOMMYTATOPaMWN TOKa Harpy3km
(MTOTO, 5N103TT n op.).

Cxema norvueckoro yana Gnoka npeg-
craenera Ha puc. 1. [NpymereHne BoChb-
MWpaspaaHore MukpokoHtponnepa DD
NO3BOSWMNOG CO30aTh B ONPeaeneHHON cTe-
MeHy yHMBEPCanbHOE YCTPOWMCTBO, peanwv-
sywuiee oba anroputMa yrpasnesus,
NPUMEHSAEMBIX B TMPUCTOPHBIX PErYNATO-
pax MOLHOCTV € WMCMNONB3OBaHWEM pPas-
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FIUHHBIX NONYTPOBOAHUKOBEIX KOMMYTATO-
poB.

BHELUHWIA curHan ynpaesneHus nogaoT
Ha BuIBOAK! 2 (nmoc) 1 3 (MWHYC) passema
X2 Ha puc. 1. AHanMaupys CWUrHanst co
BTOpPUHHON 0BmMOTKKM TpaxchopmaTopa
T1, a takxe oundpoBbIBas C NOMOLLLKD
BHyTpeHHero ALIN exopHoe HanpsxeHue
ynpasneHua, nocTynalulee ¢ pasbema
X2, MmuKpokoHTponnep GopMUpYEeT B 3a-
BUCUMOCTM OT 3aAaHHOro pexama pabo-
Thi ABA MMIYSBCHBIX CUIHANA YNPaBneHus
WOEHTUHHBIMK TREH3WCTOPHBIMK  YCIKMA-
TENAMM, CXEMA OAHOINC M3 KOTOPLIX MNOoKa-
3aHa Ha puc. 2.

OpHOTaKTHEIR  TpaHCGOPMATOPHLIN
yeunvtens ofecnedneaer HeoOXoanMLIA
TOK YMPaensiolLEero 3NekTpoaa TUPUCTO-
POB, & TaKXE ranbBaHVHECKYIO PasBA3KY
oT nuTatoLein cetn. Ins noseiweHus KL
YCTPOWCTBA B LENoOM B TpaHchopmMaToph!
BBEfeHa AONONHUTENbHAs pasmMarHuum-
Baiowlas obmoTka | lNpw 3akpeiBaHUK
TpansucTopa VT1 4acTb HakornneHHon B
Tparcdopmarope T2 (T3) aveprvin peky-
nepupyeTcs Yepes aty obmotky obpatHo
B WCTOYHWK nuTaHuA. BeepeHue 3Toi
OBMOTKN YBENWUUBAET Pa3max UHAYKLMK
B MarHWTONpPOBOAE TpaHcgopmMaropa, 4To
MNO3BONSIET YMEHbLLUUTL €ro Maccy v raba-
PUTHL.

MonoxuTeneHeiM adpekTom npuMe-
HEeHWS pasMarHy§nBaloLLein oBMOTKK AB-
AReTCs Takke orpaHwLeHvue Bpocka Ha-
MNPSDKEHWST Ha KOJEKTOPE TpaHaucTopa
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Jns  perynupoBaHwg MOLHOCTM B
TpexdazHon Harpyake TpebyloTcs Tpu
norvyeckux 6noka, BKIMOYEHHBLIX MO CXeMe
Ha puc. 4. 3peck B Ka4ecTee npumepa
PEryNVPYIOLLMMK 3NIEMEHTAMY CAYXaT
cumrcTopsl VS1—VS3. YpoeeHb BbIXOL-
HO MOLIHOCTK 3303107 NepemMeHHBIM
peanctopom R1, obwwmm aonst Bcex Tpex
norvyeckux 6nokos. B nx MrkpokoHTpon-
nepkl 3anucara OJHa W Ta Xe nporpamma,
COOTBETCTBYIOWAA BulOpaHHEIM  BUAY
PETYAVPYIOLLEro 3NEMEHTa W PEeXUMY
pabotul. Paznuuuii B nporpammax ans
opHoMAa3HoOro U TREXdazHoro PeXUMOoB
HET.

Pafoty ycTpoiicTBa yooGHO paccmoT-
peTbL € NMOMOLBD ocuwnnorpamm 1—9,
nokasaHHeIX B earHom maclutabe speme-
HW Ha puc. 5. Ha ocumnnorpamme 1 —
HanpsHKeHyve BTOPWHHOM 0BMOTKM TpaHe-
dopmaropa. MNoaknwyeHHan K Heln Lenb
R1VD1VD2 (cm. puc. 1) BEINONHAET OAHO-
nonyneproaHoe BLINPSMIEHWE W orpaHy-
YEHWE NO aMNIKTYAe curHana (ocuwnno-
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nutena R7R8 (100 mB), nopaBaemeim Ha
npyroin exog (PAY) komnapaTtopa. Hanpa-
xeHne ¢ penvtens B3—R5 craHoBuTCS
MeHbLue hanpsbkenns ¢ penwtens R7R8
OKONO TOYKW Nepexona HanpskeHus CeTn
yepesa "HyNb" B KaXAw nonynepuon ni-
TawLwei cetn. B atom cnyyae npoucxoouT
cpabaTeiBaHe KOMOaparopa, v MUKpo-
KOHTPONNep nony+aet curHasn o oKoHYa-
HWUW OAHOrO MNONYNEPVoaa 1 Havane o4e-
pegHoro,

B artor momeHT npw pabote B da-
F0MMAYALCHOM  PEXWME MNPOUCXOANT
zanyck BHyTpeHHero AL MUKpOKOHT-
ponnepa n M3MEePeHWe BXOLHOTO Hanps-
KEHWS yNpaBnerns, 3a0al0lero ypoeeHs
MOLUHOCTW B Harpyske. OHO nepecymTbi-
BAETCA B ANWTENbHOCTL Mayskl, nocrne
KOTOPOWN MWMKPOKOHTPONNEp HayquHaer
GopMUpoBaTh NMaYyky MMNynLCoB ynpas-
fieHUst TMpMCcTOpamMu. Takum obGpasom,
Yron BKAKYEHWS TMPUCTOPOB Bynet npo-
NOPLWOHANEH BXOAHOMY HanpsXeHuo
yrpaeneHus.
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Ana HagexHoro BKMOYEHUS TUPUCTO-
POB MWKDOKOHTRONNEP QOPMUPYET Mauky
UMMNYNLCOB YNPaBNeHns NpopoImKMTEnb-
HOCTBIO OKONO 2 MC. Takasi AnuTensHOCTb
BhibpaHa M3 cooBpaXeHnin HaaeXHOCTH
BK/IOHEHWA Nprbopa, ¢ 0OHOM CTOPOHEL, 1
akoHoMUK noTpebnAemMol yCTpORCTBOM
MOLLHOCTH — C ApYIrOi.

Pafiora ycTpoictea B asonumnynb-
CHOM PEXUME C UCMNONL30BaHUEM TPUHW-
CTOPOE MNpEeAcTaeneHa OCLMNNorpamMma-
My 4—6 npu NATUAECATUNPOLEHTHOM
YPOBHE BLIXOOHOW MOWHOCTU. Ocumnno-
rpaMmbl 4 1 5 MNOKa3bIBAKT CUrHanb
yrNpaeneHus no AeByM kadanam, a 6 —
dopMy HanpsxkeHus Ha Harpyske. [pu
paboTte ¢ CUMWCTOPOM B OaHHOM PEXUME
HepenoBaHus BLIXOAHBIX WMMNYNLCOB B
KaXABliA NONMynepuos, He NpancxoauT, oba
KaHana npy 3ToMm paboTalT CUHXPOHHO,
4TO NO3BONAET YBENWUYUTE TOK YNPABNEeHWA
napanfefbHeliM BKJIIOHEHWEM BhIXOOHLIX
yewnuteneil. MNpu pabote 6noka B YMCno-
NepyoaHOM PEXVME OTKPbIBAHWE TUPMA-
CTOPOB NPOWUCXOAWT MPW OTHOCWTENBHO
HeBCONBLLOM HAMPAXEHWW Ha HUX, KOrpa
TOK HAarpysku HayvHaeT NPeEBblluaTh TOoK
yaepxaHus.

Ha ocuwnnorpammax 7—9 naobpaxe-
Hbl MMMYNBCHI ynpasneHusi, gopMupye-
MEIE  MUKPOKOHTPOANepom, u dQopma
HaNpPsXEeHWA Ha Harpyake npu nsTugecs-
TUMPOLEHTHOM YPOBHE BLIXOOHOR MOLUHO-
CTW AnA 4UCNONEPUOSHOro pexwuma. Ma
OCLMANOTPaMM BIHO, HTO NayYkKK MMyb-
COB YMNPaefeHWA HauynHawT GopMupo-
BaTtbCq BOAW3W NEPEXOoNoB CETeBOro
HanpsxeHus sepes3 "Hynk". MowHoCTe Ha
Harpyske W3MeHsieTCH HEe MNaeHo, a OMc-
KPETHO, MyTEM BapbWUPOBAHWSA Yucna
NepPUOoA0B CETEBOTO HANPSKEHWA, NMPUNo-
MEHHBIX K Harpyake. MNporpamma ans Muk-
POKOHTpONNEpa HanvucaHa Takym obpa-
30M, 4TO Npu NioboM 3anaBaeMoM ypoBHE
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MOLHOCTK B Harpy3ke (ot 0 po 100 % c
warom 10 %) npoucxoout udepenosaHue
Navek, COCTOAWMX M3 LEenoro Lucna ne-
pvopoe, cbecneqveatoliee PABHOMEDHYIO
3arpysky nvralolelr cetu npu paboTte c
notpedurTenam GoNbLUOK MOLHOCTA.

MapameTpsl MMNYNLCOB YNpaBneHus
MOXHO OLeHUTL NO ocuunnorpamme 10,
MOKaskLIBaoWEeRn WMNYNLCH  Toka Aans
cummcTopa TC161-200. OnvTensHoCTs M
nepwog wmnynecoe pasHel 30 1 150 Mkc
COOTBETCTBEHHO.

MacwTtab no BepTuKansHO ocu Ha
ocuunnorpamme 1 paeex 20 B/penerve, a
Ha 2—5, 7 u 8 — 3 B/gen. [ina nony4eHus
ocuunnorpamm 6 v 9 Ha TpPUHUCTOPE! BEINO
noaaHo NoHWXeHHoe Hanpsxenue 50 B ¢
OTAENBEHOro TpaschopMaTopa.

Takum obpaszom, 6nok ynpasneHus
TUPWMCTOPaMK NO3BONAET NYTEM 2aMEHB!
NPOTPaMmbl MMKPOKOHTPONNepa peanv-
30BaTh paboTy B YETHIPEX BapuaHTax: B
dasoumMnNynsCHOM MAW HUCIONEPYOLHOM
pexumMax, c NpUMeHeHUeM [OBYX BCTped-
HO-MapannencHO BKMOYEHHEIX TPUHUCTO-
POB unv cumucTopa. HYepes paswem X3
NONL30BATEND MOXET 3arpysutb Npo-
rpaMMy MUKPOKOHTpONnepa, COOTBET-
CTBYIOLLYIO NOCTABNEHHOW 3afaye U npu-
MEHAEMBIM KOMMYTUPRYIOLLWM SNEMEHTaM.
YpoBeHb BLIXOOHON MOLLHOCTY 1 BeIOpaH-
HBI7 pexiim paBoTsl 6noka MOXHO BU3Y-
anbHO ONpenennTb o APKOCTH U LIBETY
ceBeveHus ceetopmopos: HLZ2 ("xen-
Til") — qucnonepuoaHelid, a HL3 ("kpac-
HEIA") — DasommMnyNsCHEIN.

Hetanu noruyeckoro yana v BeiXOd-
HbIX YCUNUTENe# CMOHTUPOBAHH Ha
neYyaTHOM nnare 13a GonerMPOBaHHOIO C
OHAHOM CTOPOHBI CTEKNOTEKCTONMTA TON-
wuHor 1,5 mm. Yeptex nnatsl maobpa-
¥eH Ha puc. 6. C uensio 3KOHOMWK Npo-
CTpaHCTBa nnatkl TpaHchopMaTops!
BbIXOOHBIX YCUNUTENEN MOLLHOCTH yCTa-
HOBMEHB! OAWH Hap, BpPYrUM 4epes npo-
KNapky TOMLUMHOI He meHee 1 mm w3
OVANeKTPWKa, VCKIOHAKOWYIO MX B3anm-
HOE BAWSHUE.

B 6noke npumeHeHbl peanctopsl MIT
U uMrnopTHele MF, kepaMuyqeckue KoH-
peHcatopel — K10-17 (Tun auasnexkTpuka
X7R). [Ons BeIXOOHBIX younutenen Tpe-
BYIOTCS TPaH3UCTOPH C WMMIYNLCHBIM
TOKOM KONNekTopa He meHee 3 A v gony-
CTUMBEIM  HANPsXXEHWEM KONNEKTOp—
amuTTep, npessiwalowwm 60 B. MNo-
CKONbKY BHIXOAHOW TOK MOPTOB MUWKPO-
KOHTpONAepa He MNpEeBHIAeT OecATKa
mMunnuamnep, Heobxoawmo BuiGupaTs
TPaH3WCTOPLI C BLICOKUM CTATUHECKWM
koadduumeHToMm nepenayqn Toka Gazwl,
Hanpumep, w3 cepun KT829, nubo
wMmnopTHele TIP120, TIP121, TIP122.
Hvopw LoTkmn VD2, VD5, VD6 moryT 6uimh
NO6LIMKU ManoMoLLHBIMI B kKoprnyce K[1-3
(DO-35). Bmecto puopoe Lotk
STPSSLE0 (VDB) MOXHO MCNONL308arh
aHanorn4yHele HU3KOBONETHRIE C AONYCTU-
MbBIM TPAMEIM TOKOM He mMeHee 3 A un
MUHUMANBHBIM MPAMBIM HANPAXEHUEM.
Awonbl VD7 cnegyet euibypaTts GeicTpo-
AeNCTBYIOLMMI € MPSMBIM TOKOM He
meHee 1 A n oOpaTHeiM HanpsXeHuem
6onee 60 B.

InA  3NeKTpUYecKUx  COEefWHEHWIA
mexay 6nokaMy ¥ yanamu ncnonb30BaHb!
BWHTOBLIE KOHTAKTHBIE KOMOMKW, MOHTW-
pyemble Ha nnate. Pasvem X3 — PLD-10.

TpaHchopmarop nutadws T1 npu raba-
PUTHOM MOLLHOCTW HE Medee 5 BT fosmkeH
obecneuneaTs BeINPAMNEHHOE HAMPAXe-
Hwe B npegenax 15...18 B nopg Harpyskoi.

WmnynbcHeie TpaHcgopmaTopsl T2 v
T3 BbinonHexst B marHvtonpoeoaax b3o
w3 peppura 2000HM-1. Mexay Haikamm
BJIOXKEHBI HEMAIHWUTHHIE TPOKNANKKM TOM-
wpHon 0,15...0,2 mm. OBmotin 1w i
umMetoT no 50 BUTKOB Kaxkaast ¥ HaMOTaHbI
B gea npoBoga N3TB 0,41. O6motka il
cogepxunt 20 BuTkoB npoeopga MITO-
0,35. MNpu “aroroeneHn TpaHchopmaro-
pa Heobxoommo oBecneyuTh HAAEXHYIO
N30NALMIO Mexxay nepeusHeiMK |, Il v BTo-
pwaBon Hll oBMmoTramu.

HeoBxoammMo OTMETHTS, HTO HUCHAD BUT-
KOB BTOPWYHOM OBMOTKM M CONPOTHENE-
HWE TOKOOrPaHWHYUTENBHEIX PEe3UCTOPOB
R16 1 R19 6yayT 3aeuceTs OT TMNa NprMe-
HAEMOr0 TMPUCTOPA, TaK Kak HanpsbkeHue
Ha YNpasnsAIOUEM 3NEKTPoAe ¥ TOK
BK/IOYEHUS Y BCEX TUNOB Npubopoe pas-
NHHLL, W 3aTPYOHWTENBHO OaTe YHUBEP-
callbHEle PEeKOMEHZAUMW ONA BCEro Mx
MHoroo6pasus. [loaromy, BO3MOXHO,
npvaeTcs nogbupare Pe3ncTopLl C Takum
pacyHeToM, 4TOoOBbl, C OOHOI CTOPOHLL,
obecneunTtb HeoBXOaVMEI TOK yripaene-
HWRA KOHKPETHEIM NpuBopom, a ¢ apyron —
HE AONYCTUTE CIMLLKOM GONBLLOIK noTepu
HaNPsXXEHUA Ha TOKOOTPaHWUHUTENLHOM
pesucTope. 3aMeHy pe3ancTopoB HeobXo-
OUMO  BHINMOMHATE MNPV OTKNIOYEHHOM
HanNpsXeHrn Ha TMpuCTopax.

BaxHbiM napameTpomM, TaKXe pasnny-
HbIM 1A KEXO0ro TMPUCTOPd, SBASeTCH
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TOK yhepxaHwsi. 3TO 3Ha4YeHue Toka
4YEepes TMPUCTOoP, rapaHTUpOBaHHO YpEep-
XuBawoLiero npubop oTkpuITeiM. Ecan
Harpyska mowHasn, 7o paboynin Tok oBbiy-
HO MHOFOKPaTHO NMPEBLILLAET TOK yaep-
XaHus 1 NpoGaeM C ero BKIIDYEHUEM W
HaxXOXAeHWEeM B OTKPLITOM COCTOAHMW He
BO3HUKaeT. Ho ecnu Harpyska mManomoti-
Haa 1, KPOME TOro, UMEeT UHAYKTUBHBINA
xapakvep, ToKa 4Yepes nonynpoBOLAHUKO-
Bl NPUBOP MOXET BbiTe HELOCTATOMHO
ANg ero BKOHeHvs., Jng HOopManbHoM
paboThl perynaTopa MOLHOCTU B STHX
YCNOBUAX PEeKOMEHOYeTCH BKAHaTh
napannensHo Harpyske AoNONHUTEbHBLIN
peauctop, obecneyvBalolLMi NpoTeka-
HWE Yepes3 TUPWUCTOR Toka, Bonellero
TOKa yaepxanus. Pesuctop noabupatot 8
3aBMCUMOCTH OT Harpys3ku v TMna TUpU-
cropa.

[na nporpammMupoBaHna  MUKPOKOHT-
ponnepa HyxHO K passemy X3 nogknio-
YTk NPOrpamMMarop, NocHe Yero NopaThb
nutaHue. B nepeyio ovepens HeoBxonm-
MO YCTaHOBWTEL Paspsiibl KoHdUrypaumum
(fuse bits) mukpokoHTponnepa. Ecnu
yCTpOlicTEO BYHNET SKCnnyatmpoeaTees B

TernoM noMelieHuy 6ea 3Ha4YMTenbHbIX
nepenanos TeMneparypel, To paspsgamu
KOHDUIYPaLWK MOXHO BKOYUTE BHYT-
PEHHWIA TAKTOBEI TEHEPATOP MWKPO-
KOHTpOnnepa u torga anemeHto Cit,
C12, ZQ1 cranyT HeHyXHBEIMK. B npoTtuBs-
HOM Clly4ae yCTaHOBKa KBapLEeBOro peso-
Hatopa obsaaTtensHa, Tak Kak 4acrora
BHYTDEHHENO reHeparopa TeMnepaTypHo
HecTabuneHa. MamMeHeHne 4acToTehl MO-
WeT HapywwuTe paboTocnocobHoCTE YeT-
pocTea.

Hanee neobxogvmo NpoBepuTh npa-
BUNBEHOCTE NOAKTIOYEHWS BHIBOAOB TPAHC-
dopmaropoe T2 v T3. [ina aToro Hy»Ho
npw 0BeCTOYEHHKIX TMPUCTOPAaX NOOATL Ha
6noK nuTaHwe v CurHan ynpasneHws ¢
nepemeHHoro pesvcropa R1 (cm. puc. 3),
NOOKIYEHHOrO K paskemy X2. Ha kon-
NEeKTope TpaHauCcTopoB yocunuteneit VT1,
VT2 posxkHbl 6eITe CUHANLL, paamax KoTo-
PhIX PaBEeH YOBOEHHOMY HAFpSKEHUIO
nuTaHus. Popma TOka CUrHanoB Ha BbIXO-
ne 6noxa (Ha pa3vemax X4 w X5) Gyper
aHanornyHa nokas3aHHOVW Ha ocuunno-
rpamme 10, a amnnnMTyaa — OKONo TpeTu
HanpsbkeHua nutanus. MNpu uameHeHun

BXOOHOTO HANpPsXeHWs ynpasnewns g8
33BMCUMOCTM OT BbIBpPaHHOrC pexuma
JOMXHa W3MEHATLCHA APKOCTH CBEYEHUS
ceeToavona HL2 vnu HL3.

Mocne npoeepkun paborocnocobHocTy
Gnoka crefyeT Npu OTKNKOYEHHOM CeTe-
BOM HamNpPMXEHUN NPUCOEOVHUTE K Hemy
[Ba TPUHUCTOPA W CUMWCTOP W Harpysa-
KY COMMacHo puc. 3, Nocne 4ero BKAKHUTL
8 ceTb. Ecnuv npu nameHeHnn Hanpskesus
YNpaeBneHus HanpsxeHwe Ha Harpyske
OTCYTCTBYET, HO HaBmoaaeTcs N3aMeHeHne
ApDKOCTKM CcBevYeHus ceeTtoguoga HL2
(HL3), To Heo6xoaVMMOo NOMEHSITE MecTammn
BLIBOAL MNEPBUHHOK nuBo BTOPWUYHON
obmoTky TpaHvcgopmatopa T1. lMNocne
$asnpoBku BfOKa HYXHO MNOOKMOYaTH
TpaHcdopmaTop T1 K CETW BUNKOW C KO-
HYOM, HE OONYCKAWMM NPOWN3BONBHOIO
NOOKMKYEHUA K PO3ETKE.

Or pegaxymm. [akeT Aporpamm A0S Mik-
POKOHTPONNEPE, YNOMSIHYThX B CTEThE, HaxX0-
AaTcR Ha FTP-cepeepe peaakL nNo agpecy
ftp://ftp.radio.ru/pub/2010/08/uniblock.
zZip.
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3awurta tenedpoHa
OT CTAaTU4YeCKOro asieKkTpuyecrtBa
C. N'YPEEB, r. WekuHo Tynbckoii 06i1.

7 HACTYNNEHWEM OTONWUTESNbHOrO Ce30-

. Ha ¥ MOHMXEHWEM BNEXKHOCTH BO3LAY-
Xa B XWNbIX NOMELLUeHUsX NposieneHve
CTATUHECKOrO 3MEKTPUYECTEA CTAHOBUWT-
cg Bce Bonee 3ameTtHblM. Bospeiicteve
BNEKTPOCTATUHECKWX pPas3psaos
MOXET TIPUBOAUTE K COO0SM,
3aBUCAHUAM, 8 UHOTAZ K nop4e
ANEeKTPOHHLIX YCTPOWCTR. Tak,
OT paspsga CTaTUHECKOoro anek-
TpudecTea Gbina BeaHapexHo |
noppexaeHa Tpybka Moero
GeciluHypoBoro TenedoHa
Panasonic KX-TCA130 B mMomeHT
cHATKA ee ¢ Ga30BOM CTaHLMK,

Y GonbluvHcTBa TPyBOK no-
nobHblx  TenedgoHOB KOPNyc
COCTOWT W3 OBYX NONUCTUPONO-
BHIX NaHenei — nNMUeecin 1 3aa-
Hell. TlonucTupon, Kak u3BecT-
HO, of6rnapaeTr O4YeHb BEICOKOWN
V30NMPYIOWER CnocoBHOCTLIO.
MeyaTHas nnara ¢ anemeHTamun
TpyGKKM NNOTHO 3admKCHpOBaHa
B KOpnyce BOMM3M NYHWUKM CTHIKOBKW €ro
HacTei.

Mpu cHaTUK TpyBkn ¢ Gasoi paspan
HEBEEHHOIO CTATWHECKOTD 3NeKTpuye-
cTBa nerko npobuBaeT 3a3op Mexay
NOBEPXHOCTLIO KOPNyca W NAatoi B Hau-

bonee ys3BYMMOM MECTE — Tam, roe co-
4YNEHSIOTCH HacTy Kopnyca. Crekaet cra-
TUHECKMIA 33psA, Yepe3 HECOBEPLLUEHHYIO
maonaumio 6noka nuraHws Basel B NUTAKC-
Lyto ceTk 220 B.

Jna aawwTel nnatel Hosoit TpyBKW OT
BO3OENCTBUA CTATUYECKOro 3nNeKTpuye-
CTBa 9 WCMONLI0BAN OTPE30K NYXEHOMo
MEOHOro NPOBOAE [AMaMEeTPOM OKONo
0,3 mm. OTpesok 31oro NPOBCOA A YIOXWUN
CHapyX1 KOPIyca B rnas Mexay naHensamu

OxnaxapeHue BUOEoKapThl
C. KUPIAYYK, J1. [TAHKPATOB, r. Ycrs-HoHeuxuii PocToBcko ob1.

3 TOM, Kak BOpOTLCS C NeperpesaHuem
0 TOrO MAKM MHOTO Y3na KoMneiortepa,
KypHan nucan yxe He pas. Peus wna nubo
0 CUCTEMATUHECKOIN MPOAYBKE BHYTPEH-
HEro NPOCTPAHCTEA KOMMNBIOTEPa C LIENHI0
yOaneHus HakonveLercs neinv, o ob
YCTaHOBKE eLle 0aHOoro seHtunsTopa. He
yMansis BaXKHOCTW MPOAYBKWU, Mbl XOTUM
pacckasars 0 NpoCcTom cnocobe MoHTaxa
LONOAHUTENEHOTO BEHTUNATOPA.

Puc. 1

MpakThka nokassiBaeT, 4To BTopas no
YWUCNEHHOCTW NPUYMHA OTKA3a KOMMBIOTE-
pa — neperpeeaHve BULeoKapThl BNNOTh
N0 ee NonHoi HepaboTocnocobHoCTW.
Moatomy cnepyer ozabotuteca npobne-
MOl OXnaXkaeHus kapTbl CPasy nocre ee

YCTAHOBKM B KOMNBIOTEP, @ Takke, Korga
KapTa yCTaHOBNEHa B HErO W3Ha4ansHo.
JOrnoAHWTENBHBII Y3en COCTOWT W3
OBYX AeTanei — OCHOBaHWs U coBCTBeH-
HO BeHTunsTopa. OcHoBaHWe BeIPE3aloT
13 nboro NUCTOBOTO HEXPYNKOro anek-
TPOMZONAUMOHHOIO Marepuana Tonwm-
HO# 1,5 M. MOXHO MCNONB30BaTh HEHYX~
HYIO Me4aTHyio nnaty pasmepami OKono

150x100 MM, yoanuMe C Hee Bce, B TOM
yuene u Gonery; Ha Menkue OTBepcTusA
BHVMaHWS MOXHO He obpallars.

Y ocHOBaHMA OTNMAMBAIOT OOAWH U3
YINOB, W HA ero MecTo NpUKpennsioT
OBYMS BUHTaMK (MNu LWypynamMu-camope-

(nokasaHo cTpenkamy Ha pucyHke). MNpo-
BOJ, BLINOAHAET POJib MPUEMHUKE CTaTHMYE-
CKOro anektpudecrtea. MNpuHuMana paspag
Ha cebf, OH 3aWMLLaeT TEM CamblM YyB-
CTEWTENLHLIE 3MIEMEHTHL Nnatel. MNpoeog
OOHVM KOHLOM NOOKNIOYEH K MUHYCOBOMY
KOHTakTy TpybKKW, coeauHaILLeMYyCs Anga
3apPAAKY aKKYMYNSTOPOB © 6a30B0l CTaH-
upen.

LOns npoknanky 3awutHOro npoeoaa
HEoBXoauMO BLIKAIOUWTL TRYOKY Tenedo-
Ha, M3BAEYb M3 OTCEKa arkKyMynsitopbl U
OCTOPOXHO PacCTHIKOBATL KOpnyc, 4Tobb!
He moepenuTe 3awenku. Janee
HYXKHO BLIBMHTUTE LUYPYR, COEaun-
HAIOWWA MWHYCOBBI KOHTaKT C
nnaroi, u 2aBMHTUTE 0BPaTHO,
3aN0XWE MOA FONOBKY COrHYTHIA
KOMBLOM KOHEeL, NPoBoaa.

MpoBoA YKNAOBIBAIOT CHapyXu
B Mas, KoTopkii o6pasyeTcs nocne
cBopkn Hactein kopnyca. [poson
crnepyeT euibpars Takoi, HTob He
MEeLan COMNEeHEeHUIO HacTeil Kop-
nyca 1 bif AOCTATOYHO XKECTKIAM,
yToOBl HE BHINagaTe us nasa. Ceo-
60aHBIN KOHEL, npoBoga (uKCKu-
pytoT nobeiM cnocobom BHYTPW
Kopnyca B6nMan MNKcoBOro KoH-
TakTa TpybKn.

Mocne Takoi popaboTky TpyGka
TenedoHa padotaer yxe gga roga
M MHOFO pa3s NnoAeepranacs BO3OeCTBIID
paspaaoe CTETWMHECKOro 3NeKTPUHecTBa.
3710 noareepxaaeT Buicokylo addexTns-
HOCTL NPUMEHEHHOrO cnocoba 3aluTh.
IMoCKOABKY NPOBOA4 HaxoOWTCH B nasy,
BHELUHWIA BUL TRYBKW He cTpasaer.

3aMK) FOTOBBIV KOMIMBIOTEPHBIM BEHTVIA-
TOp TViNopasmepa 80 MM Ha HanpsixeHve
12 B. B peaynetarte omkHa nony-svTeCcH
cbopka, nogobHas nokalaHHOW Ha ¢oTo
puc. 1. HuxkuHeit no ¢oTo HacTeio (wmpy-
HOI okono 13 mm) aty cBopKy BCTaBNSIOT
B Onvxailumii K BMWOgOKapTe cnoT mare-
PWHCKON NNaThl KOMNBIOTEPA.

Yro6bl npasmnbHO ChopMUpPOBaTE HIDK-
HIOID HacTb OCHOBaHWH, CHa4ana Hy»XHo
HAMETUTb ONTUMATEHOE NONXKEHWE BEHTU-
NATOPA OTHOCUTENBHO TENIOOTBOAA KapThl,
¥ HANPOTUE MEPEMBINKY CNOTA HAHECT Ha
OCHOBaHWe OTMETKY. B oTMeYeHHOM mecTe
HOXOBKOW NPONUAMBEAIOT nas rmyBuHoR

7 mm, nocne uero Handwnem
. pacwwmpsot ero ao 2 mM. Ocrta-
Nock yAanuTb MPUNYCK mare-
pwana ¢ HOKOB OCHOBaHWUA C Ta-
KM pacyeTom, HToBk y3en nnoT-
HO BOWEN B HAMEYEHHBII CNoT.

PasmelleHe B KOMOBIOTEPE
JONOSHUTENBHOTO BEHTUNATOPA
npeacTaeneHo Ha GoTo pMc. 2.
MopxnoYaoT BEHTUIRTOP K CBO-
6ooHoMy  pasbemy  NUTaHus
12 B. YGexpgaoTes, 4TO MOTOK
BO3OyXa HanpaeneH Ha Tenno-
OTBOA, KapThl.

MamepeHua nokasanu, 4TO
OONOAHNTENLHBIN BEHTUNATOP
noasonsier shGeKTBHO YMEHb-
WKTE TEMMNEPAETYPY TErnooTBO-
[a BUOeokapTel. Tak, Mpu KOMHaTHOW TeM-
nepartype 20 °C sa nomuaca pabotel ©
BBIK/IIOYEHHbLIM  [ONOAHUTENBHBIM BEHTU-
NATOPOM TEMMNEpaTypa TeNnooTBona kap-
Thi NogHUManacs 1o 63 °C, a ¢ BKNOYEeH-
HeIM — TONbKO Ao 30 “C. P



SJIEKTPOHHUKA, HEMHOro OTnMYHAasi OT MPUBBLIYHBIX, OKPYXAIOLMX HAC U3Aenui,

ycTposicTs, npubopos.

IJTEKTPOHHWKA, B KOTOPOM MHOr[a HeoObIYHOro 6onbLue, YeM NPUBLIYHOTO.
JJIEKTPOHHKA, KkoTopas npu3saHa noMorarb, YAWBIISATL U ropaarte BooGpaxeHne.

Bce 310 — B 3Kkcrno3muymn «pyras anekTpoHuka» «POCCUIFCKOH Hegenn 351eKTpo-
HUKKN», KOTOpas nporger 26—28 okrabps B «3KCIMOLEHTPE».

Opranusarop — 3A0 «4Hun3KCMO», cnoHcop axkcnosuuun — Komnanus «Hun v Qun».

OKPYEI0LWEM MMPE Mbl HAcTo CTal-
KVBaemcs € OAWHAKOBBIMK, Kada-
noce Bbl, NpegMeTamu, SBAEHUAMM,
NoHATKSEMA. [la 4TO rOBOpuTE — NOPOoii U
NIOAW K&KYTCA HamM opvHakoBeiMuy. Jaxe
BhIPasKEHWE eCTh: "Ha OOHO NVUo™.

W Bce xe umeertcs ManeHskoe "Ho",
KOTOPOE Mb! YYBCTBYEM, KOTOPOE MOHM-
! Maem Ha YpPOBHE MNOACO3HAHWE, N KOTOa
| noHumManue ohopMnReTcs OKOHYATENb-
HO, 3TO ManesLKoe "HO" NpespalLaeTcs
& cnoso "OPYIME”.

MNoxoxue, oavHakoBble, NogobHuie,
HO ... APYTWE.

Bnextponvka. lNpaepa Begp, cylie-
CTBYET KIACCUHECKOE OLUYLIEHWUE, 4TO
310 Takoe? BO3HWKAKT Hekwe, BronHe
onpenenedHsie obpassl. OHM MoOryT
BbiTe pasHLIMK, HO B MEPBYIO O4epefib
ANEKTPOHVIKA aCCOLMMPYETCH C KOMIBIO-
TEPOM, TENEBU30POM, PaavonpuUeMHn-
KOM, TenedoHOM W MPOHMMK TeXHWUYe-
CKMMI “LUTYYKaM1™ HaLWEero spemeHii.

Komy npuaer B ronoey CBR3aTh anek-
TPOHUWKY, CKaxem, C opexaoin? WMnu ¢
xueonuceio? C ykpatueHnamn?

OpHako HEekoTopbiM Takas waes
rnokasajiacb [OCTaTOMHO MEepPCneKTus-
HOW, ¥, KaK HW CTPaHHO, 3THX "HeKOTO-
PLIX” He Tak Yk mano. B vx ungesx, npo-
eKTax, u3penusx aanoxeHa U paboraet
3HAKOMaA BCEM 3NeKTPoHVKE.

3Hakomasn, HO BCE XE& HEMHOTO ...
JAPYTASA.

WmenHo oxa, OPYTAS] snekTpoHuka,
6yneT npepcrasneHa B 9KCHO3WLMW
"Opyras anekTpoHuka” "Poccuiickoii
HEepeny 2NexKTPOHKKM™, KOTopas npoit-
ner ¢ 26-ro no 28 oktabps B "OKCMNO-
LIEHTPE",

Temartnyeckue HanpaeneHuss aKcno-
auunm "llpyran snekTpoHuKa”:

= Pa3pabotkn npogwnbHeX kadenp
BY30B w npogunbHLIX  BOEHHHIX
Axagemmii.

» SNEeKTPOHVIKA B [IM3aIHE W KUBOMWCH.

« BroanekTpoHvka.

= HaHoanexkTpoHuka.

* DNEeKTPOHWKA B I0BENVPHOM Aene.

* HeTpaguuuoHHbIe WCTOYHWEKIN
BHEPrUK.

* PoboTtoTexHuka. Auppouaes. Bow
pobGoToE.

* ABTO- W MOTOMOAENMpoBaHVE.
femoHcTpaums 1 roHkn Mogenei camo-
JIETOB, BERTONETOB.

« MoBunbHele TpeHaxeps (asua-,
MOTO-, CTRENKOBLIE).

# Ocobble rafxers.

= PeTpo-3anekTpoHuKa W3 Mys3ees
CTPAHBI W NPEANPURTIIA.

K HacTosLiemy BpemMeHn noaanui 3a-
ABKW Ha y4acTtue B 3Kkcnosuuun Gonee
30 komnarvii. Cpeoy HUX — Takue W3-
BECTHLIE CBOMMW YAVBUTENBHBIMI Pa3-
pabotkamu, kak "Tenecuctemsl” (Heko-
TOpble WX wagenuws nonanu B Kuury
pekopoee MvHHeca), Hay4Ho-uccnepo-
BATENbCKWIA LEHTP CBEpXLMPOKONo-
nocHoii ceasn MAW (npubop ans obHa-
Py:eHUs NIoJein 3a OnTUHeCcKW Henpo-
3pasHeiMy Nperpagamy), “Mactep-Kut”,
M3BECTHBIK Hanuyvem 6oNblUoro accop-
TUMEHTE HeOOLIYHOIW  BNEeKTPOHMKY,
HOMWHAHTHI 3BOPLIKVMHCKOrO NPOeKTa.

ECTb MHOro pervioHansHeIX KOMNaHui,
Cpean SKCMOHATOB KOTOPLIX, HanpuMep,
akTyaropel Ans paguoteneckonoe Bna-
AMMUPCKOro yHuBepcuTeTa, npubop ans
GEeCKOHTAKTHOWM NOKAaUMOHHOM AMarHoc-
TuUkM nospexaeHvin 13N 13 Kazanckoro
YHUBEPCUTETE, PaaMOoneneHratopbl Aka-
Aemui M. Moxanckoro v gpyrie.

JocTtatoyiHo MHoro pa3paboTok che-
JNa8HO PYKaMW CTYLEHTOR, YHaLUWXCH TEX-
HUHECKMX YMMIWLL, MAMHa3u. 30eck 1
MUKPONpPOLEccopHas cuctema obopoT-
HOro BOAOCHAGXKEHWS, 1 aBTOTPEeHaXEe- |
pet, U POBOTHI, 1 INEKTPOMAarH1TONeT, 1
NbBXKU-3NEKTPOCTAHLMA.

MopaszsT BoobpaxeHue nocetureneii
paspaboTtkn komnavuKM “"HayyHble paz-
BREYeHus”, B KOTOPLIX BCEM M3BECTHLIE
3aK0Hb ¥ ahpeKTE GUINKW NPEeACcTaIoT
B YAMBUTENLHO HArMSOHOM Buae Gnaro-
£aps ANEKTPOHWKE.

I KOHEYHO € NOHPaBATCA NoCeTUTE-
N nokasatenbHele NoneTsl Mopenen
BEPTONETOB ¢ MHOTOKaHaNbHBIM YNPas-
NEHVEM 1 MOAENW aRToMOOune.

fpuem 3asB0OK Ha y4acTre B 3KCno- |
3nUuK nNoka oTkpuT. Mpuxoaurte, nep-
3aiiTe, 3asenAnTe 0 cebe — cMeno u
pewmnTensHo!

lMpurnaliaem BCeX XenawLwmx npu-
HHATh YHaCTUE B 3KCNO3WLMK Ha CTRaHMUY |
catita <http://chipexpo.chipexpo.ru/ |
other.html>, roe Bel cMoXeTe 03Hako-

MWTLCA C YCOBUAMM YHacTus W 3anosn- | ¢
HUTL 3asiBKy Ha y4acTue. | 2

Opranusaropst "PoccuHiickoi
Hepenn aneKTpoHukn”
3A0 "Yun3KCNo~

Ten./axc +7 (495) 221-5015.
E-mail: info.@chi_pex_po..ru

ﬂPVI’AFI IJIEKTPOHNKX> F

BEpHVICaX yauBUTENbHbIX 3Oer

O1zen peknamst myl}ma «Papno»

Ten.: 608 9945, Ten.

haxe: 608 7713
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NPUKIALHASI SNEKTPOHUKA  QPAAMO®

Ten. 608-28-38

Mpuem cTareii: mail@radio.ru
Bonpocel: consult@radio.ru
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YCTPOMNCTBO TOKOBOM 3aLUUThI
C MarHutToynpasnsaemMom

MUKpPOCXeMOo#

H. CAJIMMOB, r. Pesga CeepgnoBcKoi o6i.

fpn paspaborke aeToHOMHOro uuBepropa Ha IGBT TpaHancTopax
aBTOP CTONKHYACH C NpobeMoif 3alnTsl CHAOBOIro MOZYNs OT nepe-
rpy3ok no Toky. Ha pblHKe UMETCH XOpoLUMe AaTHYMKH Toka pupMbi
Honeywell, ocHOBHOI HEAOCTATOK 3TUX AATYNKOB — BbICOKas CTOM-
mocTe. lMosaromy Gbinn paccMOTPEeHbl anbTepHaTUBHbIE BapUaHTHI

pelueHnst BO3HUKLLEelN Nnpo6nemsl.

poCMaTPVBas CcTapble HOMEpa Xyp-

Hana "Pagwo”, aeTop obpatin BHUW-
MaHue Ha cTathto [1] 0 npuveneHun mar-
HUTOYNpaensembix Mukpocxem (MYMC) n
paspaboTan Ha OAHOR U3 Takux MUKpPO-
CXem YCTPOWCTBO TOKOBOW 3aLUMTEI C BO3-
MOXHOCTHIO PErynupoBaHUA ToKa OTKIIO-
YyeHus. KcnonsayeTcs 3aBMCUMOCTE CyM-
MapHO MarHUTHOM WHOYKUMK B deppo-
MarHMTHOM MarHUTONPOBOAE OT 3Haye-
HUWiA ToKa B paboyeli 1 KOMNEHCUPYIOLLER
obmoTkax. B ka4yecTee YyBCTBUTESIBHOMO K
MArHUTHOMY NN 3NEMEHTA MPUMEHAET-
ca MYMC K1116KMN4. NoppobHuie ceene-
HWS O HEeM MOXHO HaliTk B [1, 2].
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Cxema patyvka Toka ¢ MYMC nokasa-
Ha Ha puc. 1. Ero Konsueeol MarHuro-
NPOBOL M3rOTOENEH M3 OTPe3Ka CTanbHOM
TpyObl AnvHOM 8 mM. BHewHwil anamveTp
TPY6bel — 27 MM, TONUMHE CTEHKM — 3 MM.
MYMC BcTagneHa B 3a30p MarHWUTonpo-
Bofa anvHor 2 mm. O6motkm | w il no
KOTOPLIM TEYET KOHTPONMPYEMEIA TOK,
UMEIOT NO 12 BUTKOB rMOKOro MOHTaXHOTO
npoeoaa ceveHuem 0,75 mm?. O6moTka Il
HaMOTaHa Ha MarHUTONPOBOL NEpBOWM M
cocrout 13 280 BMTKOB NnposBopa MN3B-2
avamerpom 0,3 mm. OHa M3orvMpoBaHa ot
MarHuTonpoBoga 1 ot obmoTok |, 1l nako-
TKaHLIO.

Auoas VD1 1 VD2 Heobxopymel AR Co3-
[aHusi B MarHWTONpOBOAE MarHUTHOro
MoToKa OAHOMC HanpasneHus npu pabote
[AaTyYMKa B LEnM nepemMeHHoro toka. Kom-
nexHcvipyiolan obmoTka lll, nuraeman nocto-
AHHBIM TOKOM, CO303eT B MarHUTonpoBsoae
MarHWTHBIA MOTOK, HanpasneHwe KOToporo
NPOTVBONONOXHO CO30aBaeMOoMy obmoTKa-
w1 1. TIoka KOHTPONVPYEMBIA TOK MEHBLLIE
JAOMYCTUMOrO, CyMMapHasi MarHUTHas WH-
OyKLMS OTpULATENbHE 1 HanpsbkeHue Ha
Beixope MYMC, xapakrepvcTuka nepe-
KJHOMEHWS] KOTOPOI MokasaHa Ha puc. 2,

VIMEET BLICOKWIA NTOMMHECKMIA YPOBEHb Ulm.

Mpw NpeBbIlWeHrn OONYCTUMOro TOKa
cyMMapHas MHOYKUMS nepuopnyecku (c
€ro YABOEHHOI YaCTOTON) CTaHOBUTCHA M0~
NOXMTENbHOW 1 Ha Bhixope MYMC nose-

NAIOTCS UMAYNECH HUaKoro yposks  US, ..

Mopor cpabartbiBaHya MOXHO PEerynmMpo-
BaTb V3MEHEHWEM TOKa B KOMNEHCWPYIO-
wei oBmoTke. C METOOMKONW pacyeTa Mar-
HUTHO Lieny Oativka Toka W ApYrumun
NONe3HBIMK CBEOEHWAMW MO 3NEKTPOTEX-
HUKE W SAEKTROMErHeTU3My MOXHO 03Ha-
KOMUTECH B [3, 4].

Tun avopoe VD1 w VD2 3asucut OT
MaKCHMMaNBHOrO TOKa Harpy3ku, KOTOpLIA
OHW A0TKHB BEIAEPXMBATL, U OT YaCTOTh!
cetw. Ona paBGortel Ha uactote 50 My
nopoipyT nobble MOLUHLIE oAk, a ans
MHBEPTOPAa € 4acToTol npeobpa3osaHns
B HECKOJ/ILKO KMAorepL Heobxoaumbt yxe
BBICOKOYACTOTHLIE, KpoMe TOro, MarHnTo-
NPOBOA AATYMKA TOKA MOBLILIEHHONR Hac-
TOThl pomkeH OuiTb depputosbin. [Npu
paboTe B LENW NOCTOSIHHOIO TOK& Aok
VD1, VD2 u ogHa wa obmoTok |, |l ncknio-
yaTcd. Ecny 3amMeHuTs ouopnsl ynpas-
NREMBIMU KOMMYTUPYIOLLIMMIK SNemMeHTa-
My (TPaH3aucTopamMi uni TUPUCTOpamMm),
TO ONUCHIBAEMBLIN Yy3€N MOXET COBMEe-
cTuTe B cebe (yHKUMKM KOHTPONS ToKa 1
pas3pbLIBaHWS Llenwn ero NpoTekaHus B asa-
PUAHER CUTYEUWAX,

Cxema yCTPOICTBA TOKOBOW 2aUMTHI G
OnNuUCaHHbLIM  AATYMKOM nokasaHa Ha
puc, 3. MarnutHan cucrema naTimnka uso-
OpaxeHa Ha cxeme kKak TpaHcdopmarop
T1. CurHan ¢ eeixopa MYMC B1 noctynaer
Ha CHETHLIE BXOAL TPUITEPOB MUKPOCXEMbI
DD1 w Bxon snementa DD2.1. Curnan ¢
Bbix0Aa anemenTa DD2.2 sanpewjaer ne-
PeKioYeHUE TRWITEPOB MNOCNE TOro, Kak
3a(MKCMPOBaH0 NPEeBbIlLeHne OOMyCcTH-
MOr0 3HaYEHUA KOHTPONMPYEMOro TOKA.

Boixog anementa DD2.1 coepuHeH c
6azoil TpaH3ucTopa VT2, B KONNEKTOPHYIO
Uenk KOTOPOro BKMOYEHH uanydalowwe

Avoasl onroguHncTopos VS1 1 VS2. Mpwu
NPEELILLEHUN AOMNYCTUMOro TOKa TPaH3K-
cTop VT2 3akpbiBaeTcs, TOK Hepes uany-
YawlMe AMoOL NPEKPALUAETCs v AuHN-
cTopbl 6onee He OTKPLIBAKOTCS, pasphLiBas
KOHTPONUPYEMYIO LIENE.

TpaxavcTopul VT3 1 VT4, 6a3oesie Lenu
KOTOPBIX NOAKMOHEHB! K BLIXOGAM TpMIrrepa
DD1.2, ynpaensior ceetopuopamu HLT w
HL2, curHanavpyilowwmMmu O COCTORHUN
ycTporcTea. CurHan ¢ Beixoaa 8 yrnomsiHy-
TOro TpUrrepa Hepes MHBEPTOP (BnemeHT
DD2.3) ynpaenfeTr reHeparopoM 3By-
KOBOTO CUrHasia asapuiiHON OTKIOHEHWS!
Ha Taiimepax DAS v DAG. lNepsblil N3 HMX
(DAS) dopMmupyeT NPSMOYTONbHLIE WiM-=-
nynscel wactoTton 2 Iy, a eTopoi (DAB) —
yactotort 1000 lu. Mayku vmnynecoB c©
euixofa anemeHta DD2.4, ycunexHobie
TpaHancTopom VTS, NocTynaloT Ha anekT-
pomMarHuTHBIA uanysatens HA1, nopato-
LUMIA CEPUMIO KOPOTKWMX 3BYKOBEIX CUITHANOB.

Mpy BKNIOYEHWW MUTaHWS YCTPOACTBA
Taiimep DA1 ¢opmmpyeT uMnynsc onv-
TEenbHOCTHIO okono 1 ¢. Ha Bpems peiicr-
BWS TOT0 MMNYNbCa KOMMNEHCUPYIoLLEs
oBmoTka lll patyvika Toka ocTaeTcs nom-
KnoyeHHon yepea peauctop R10 k obmoT-
ke Il.1 TpaHcdopmaropa T2, CospaHHoe
TakM 06pasom NepemMeHHoe MarHuTHoe
none ycTpaHaeT OCTATOYHYI) HamMarHu-
4YEHHOCTb MarHUTONPOROAA AATHMKA.

Mo okoHYaHWY UMRYNsca cpabaTeisaeT
pene K1 v ero KOHTaKThbl NOAKIOHAIOT
KOMIMEHCUPYIoLLYI0 0BmOoTKy Yepes racsa-
LM M3BHITOK HanpskeHns cTabuanTpoH
VD6 k BeiXogy perynupyemoro crabunu-
3aTopa HaNPsKeHKA Ha Mukpocxenme DAZ.
KomneHcupyloWwuwid TOK yCTaHaBnuealoT
nepemeHHbIM peanctopom R16.

Tarimep DA4 Npy BKIOYEHWW NUTaHWS
GOPMUPYET WMMNYNBC ONUTENBHOCTBIO
okono 2 ¢. lNo ero okoH4aHum cpabaTtsiBa-
et pene K2 v ctabrnmuanpoBaHHoe MUKpo-
cxemoin DA3 HanpskeHue nuTaHns NocTy-
naet Ha MYMC B1, mukpocxembl DAS,
DAG, DD1, DD2 v Ha gpyrvie yankl yeTpoii-
cTea. Tpurrepsl Mukpocxemsl DD1 npuso-
OATCA B UCXOAHOE COCTORHWE WMMITYNb-
com, hopmrpyemeiM Lensto R1C1.

HanaxwvBaHve yCTpOWCTBa 3alLWTLI Ha-
YUHAIOT, He BK/IOHas NPUBOP B KOHTPOW-
pyemyio uene. MNpexae BCero npoBepsioT
paboty pene BpemeHn Ha Taimvepax DA1 1
DA4 w yCTaHaBMMBAOT NepemMeHHsIM pe-
31ICTOPOM PAaCHETHOE 3HauYeHe KOMMEH-
cvpytoLlero Toka (okono 300 mA). Pabora
TpurrepoB MUKpocxemel DD 1 npoeepseTcs
3aMbIKaHeM MX COEOMHEHHBIX MO CXeme
napanfenbHO CHETHLIX BXOMOB C MWHY-
COBbIM BHIBOAOM NUTaHus. MNocne nepeoro
¥Ee 3aMblKaHWs JOIMKeH NOracHyTs 3ene-
Helln ceeToauon HL2, BkmouwMThCH Kpac-
Helil HL1 1 npo3By4aTk 3BYKOBOIA CUrHan.

Hanaxueanve yana perynmpoBaHus
KOMNEHCHMPYIOLLLEro TOKa MPOW3BOLAMTCA
npv nogkmodYeHu Bmecto obmotkm i
Tpadcdopmaropa T1 peaucTopa, HoMKWHEN
KOTOPOro BLIBUD&IOT NPUBNManTENBHO pas-
HBIM 8KTUBHOMY COMPOTMBAEHWIO OBMOTKI
Y COEAVHEHHOrO NOCNENOBATENBHO C HUM
Muanuamnepmerpa. MNopbupaloT pesucro-
pel R15, R16 1, BO3MOXHO, CTaBUAMTPOH
VD6. Llens HanaxvBaHua — AoOUTLCS W3-
MEHEHWH KOMMEHCHMPYIOLLEro TOKa B Heob-
XOAMMBIX NPEOenax NPy HauMeHbLLEeR Ten-
NOBOW Harpyske Ha UHTerpansHel ctabu-
nuaartop DAZ. Ecnn He TpebyeTcs nnasHo-
ro perynMpoEaHus nopora cpabaTeisaHus,
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Puc. 3

nepemeHHbIN peauctop R16 moxHo aame-
HWUTb OOHWUM WK HECKONBKUMW (C MHOTO-
NO3VLIMOHHBIM NEepeknioyaTenen) Noao-
BpaHHBIMI NOCTORHHBIMUW PE3UCTOPaMM.

lMpexpe Yem BKAOHaTE YCTPOICTBO B
KOHTPONUPYEMYIO Lienb, Heobxogumo
NPOBEPUTL TOK B LENW YNPAENEHUS OrTo-
amHncTopos V81, V82, tpebyrowmincs pns
WX HaOeXHoro OTKPLIBaHWS, W NP Heob-
XOAWMOCTW YCTAHOBUTE 3TOT TOK noaBop-
Kol peavnctopa R14.

Jnsi BesonacHoCTV Npu NpPoBepke u
perynvpoBke YCTPOWMCTEZ B LIENOM He
Clenyet BKIKOYaTE Ero B PeanbHyK KOHT-
PONVPYEMYIO LiENb, FanbLBaHUHEcKU CBSI-
3aHHYI0 € ceThio. Heobxoaumell TOK ye-
pes ontopuHUcTopel U obmoTkwk I, Il gar-
HUK& MOXHO CO30aTh C MOMOLWLIC MOHW-
XKAIOLLEro TpaHohopMaTopa ¢ BTOPUHHOR
OOMOTKOW, paccYMTaHHO Ha TOK, He
MEHBLLMIA MaKCUMAanNsLHOro ToKa cpabaTsl-
BaHWA YCTPOIWCTBA 3alLMTHI, 1 COOTBETCT-
BYIOLLIErO Pe3vCTUBHOTO 3KBMBAJIEHTA Ha-
rPY3KK (KenaTensHO perynipyemMoro).

MameHnn sHauyeHns KOHTPONMPYEMOro
1 KOMMEHCWPYIOLLEro TOKa, MOXHO no-
CTPOWTL 38BUCKMMOCTL Nopora cpabaTeiBa-
HUS 3ELLMTHE OT TOKa B KOMMEHCHpPYIoWeit

obmoTke. Mpaduki, NonyyeHHLIE aBTOpoM,
rokasaHbl Ha puc. 4. 30eck WTPUXOBO
NWHWEl MoKasaHa 3KCNnepuMeHTanbHas
33BWUCUMOCTE, & CNNOLUHON — CIMaXeHHaR.

Ecnu mMuHMmMansHeid Tok cpabarkiga-
HWA CIULLKOM BENKWK, He0BX0aMMO YyBENK-
4YUTB YMCNO BUTKOB 0BMOTOK | 1 Il paTuvka.
Ecnv HepocTtatouHO BLICOK MakcumManb-
HBbIl? TOK cpabaTblBaHWs, YWCNO BUTKOB
31X 0BMOTOK yMmeHblwaloT. Korna B Hux
ocTaHeTcs Bcero no 1—2 eutka, ons
AansHerllero yBenv+eHns Toka cpabarsi-
BaHWs NPUAOETCH YBENWYMBATb [LNNHY
3asopa B MarHUTONpoBOLE, B KOTOPLIG
BcTaeneqda MYMC. Ons yeenuueHva wH-
Tepeana perynupoBaHug nopora MoXHO
YBENU4UTE YUCNO BUTKOB 0BmoTkm lIl. 3to
NPeanoyTUTENLHES, YEM YBENWYMBATL
TEeKYLUMWI? HEPes Hee TOoK.

O BpEMEHHBIX XapaKTepUCTUKax ycT-
POACTBA 3ALUMTEI MOXHO CYIATE O OCLUA-
norpaMmMam, CHATEIM C NOMOLLBLIO po-
Boro ocuwnnorpacda OWON PDS50225.
Bxog nepBoro kadana (3eneHas nMHWSR)
6bin nopkoueH K Boixogy MYMC, a exon,
BTOPOro (KpacHas nvHWs) — K pesvucTopy
conpotueneHvem 0,1 Om, BKNOUEHHOMY B
KOHTpOAMpYeMyto Lens. MNpu YyBCTBUTENL-
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HOCTV Broporo kavana 0,2 B/pnen. mac-
wrab oTobpaxeHrs Toka NoMyyuncs pas-
HeiM 2 A/pen. CkopocTs paseeptku —
10 mc/nen.
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OcuvnnorpaMmMel Ha prc. 5 nokasbl-
BaOT paboTy [ATYMKA B LIEMNW NEPEMEHHO-
rO TOKa Npy uMMTaLmMm aeapuiHoro Bos-
pacTaHua TOKa B KOHTPONWPYEMOR Lenu
(Harpy3ka akTveHas). MamepeHHslii 1H-
Tepeas BpenMeHw OT MOMEeHTa asapuM no
paspbiBa uenu pasel 7,5 mc.

Ocumnnorpammel Ha puc. 6 1 puc. 7
AEMOHCTPURYIOT 33BUCUMOCTb BPEMEHW
cpabaTtbiBaHKA 3aLUWTE OT CTENeHW nepe-
rpy3kn. OHK CHATE HA NOCTOAHHOM TOKe,
fpyyemM  KOMMYTUPYIOLLWM  SNEMEHTOM
CIYKUT MOLLHBIF MONEBOI TpaH3ucTop, a
HE ONTOAWMHWCTOPEI. Hyneeas NUHWA LWKa-
Jbl TOK8 — OfHO AENEeHWe Bhille cpeaHei
NVHWK 3kpada. OTpyLaTensHee 3HaYeHns
TOKA CBA3aHLI C OCOBEHHOCTAMU M3NMEPW-
TENLHON CXeMbL.

Puc.7

Wurepsan npubnuantensto B 50 Mkc, B
TEYEHWE KOTOPOro nocne cpabarnieaHus
MYMC B KOHTRONUPYEMOA LEny cnanaer
TOK, onpenensercs OuICTPOAEHUCTEUMEM
KOMMYTUPYIOLLErO TPaH3ucTopa M yrnpas-
ASoWero vum yana. Bpema oT Havana vm-
nynsca Toka go cpabarbieadna MYMC —
HECKOMbKO COTeH Mukpocekyra, OHo Tem
MEHLLE, Yem Bonblue amMnauTyga 3Toro
UMNYNECE. AHANOMYHAS 3BBUCUMOCTE Xa-
pakTepHa 1 4N Lenu nepemMeHHoro Toka,
HO B€ MackupyeT TOT ¢akT, 4TO OTKPbIB-
LUWIACA B HAaYane nonynepuopa AuHUCTop
OCTAETCH B TEKOM COCTOSIHMK 10 “eCTecT-
BEHHOro™ cnaja NPOTEKAIOILEero Yepes He-
ro TOK& 00 HYNA B koHue nonynepuoaa. Mo
3TON NpUYMHE OT HayYana neperpysku oo
paspeisa Lenu npoxogwt 5...10 mc.

NUTEPATYPA

1. Nieeoe M. MpyMEHEeHWE MarHWMTOynpas-
naemMely. Mukpocxem. — Papgwo, 1990, Ne 7,
€. 73, 74.

2. Bapanounwkoe M., NMany B. Mukpocxe-
ve cepur K1116. CnpaBoyHbIn AMCTOK. —
Papwo, 1990, Ne 6, . 84; Ne 7, ©. 71, 72; Ne 8,
c. 88,

3. Beccoxog J1. TeopeTwyeckwe OCHOBH
ANEKTPOTEXHUMKK, JNeKTpuyeckue uenn.— M.:
Briciuas wikona, 1978.

4. Kyxnunr X. CnpaeoqHuk no ¢guanke. —
M.: MWP, 1982,

3awurta moaema u tenedoHa

A. 3bI3IOK, r. Jlyuk, YkpauHa

Bezonacute mMopem wu TenedoH ot

BO3MOXHLIX NOCNEAcTBui Bnvnakmx
rPO30BLIX PA3PAO0E MOXHO C NOMOLLLIO
yana saumTel, cobpaHHOro no cxeme,
uzobpaxerHoii Ha puc. 1. HecmoTtps Ha
NpefientHyI0 NPOCTOTY, OH NO3BOAUA 3a-
ObITE O HACTLIX OTKa3ax ¥ NOCNenyoLInx
pPEMOHTaX BXOAHLIX Lenei moagema ZYXEL
OMNI 56K.
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Puc. 1

XOTH aT0oT MOAEM ChEeunanbHO pexo-
MEHAYIOT ONs CEeNbCKUX W APYrvX nof-
BEPXEHHEIX BO3OENCTBUIO NOMexX Tene-
HOHHBIX NWHWIA, 38LMTON OT Neperpyskn
ro HanpskeHuio oH He oBopynoeaH. A
VMMNyNLCHaA neperpyska Yacto Habnio-
[aeTcs, Hanpumep, npu rpose nobnmao-
CTW OT TPAacchl, N0 KOTOPOA NPONOXeHa
nuHKA. 3a rop skcnnyarauvy 6es saum-
Thl MOLSEM AB2X /B BEIXOAWU W3 CTPOS NO
atoi npusuHe. OoHa asapus NponsoLLIna
B pesyskTarte chyvyaiiHoro nonaganvs B
TenedoHHYI0 NMHKID CETEBOIO Hanpaxe-
HUS.

OcHoBHYO 3awMTy obecneuvmsaioT
OLICTPOOEWNCTEYIOWNE OrpaHnyuTeNb-
Hule auoawl (canpeccopsl) VD1 n VD2.
Mo CEOMM BOALT-aMMNEPHBIM XapakTe-
PUCTUKAM OHM HANOMUHAIOT cTaBunuT-
pOHEI, ©pHako o6napalT BHICOKUM
6uicTponelicTenem (nopsagka 1 He). Ana
cpaeHeHns, Bpemsa cpabaTteiBaHuA
npefHasHa“eHHLX AN Tex Xe uenen
rasoBbix paspagHukos — 1...2 MKc, a
papucTopoe — 25 He. WMmnynscHas
MOLLHOCTE, paccevBaemasi 3atluTHBIM
OUOAOM YKa3aHHOro Ha cxeme Tuna,

moxeT gocturare 1500 Bt (npw cpen-
Hel He Gonee 5 BT), @ MMyNbCHLIA TOK —
100 A.

Peauctopsl B1 1 R2 orpaHwuveaior
TOK, MpOTEeKawwWwmii Yepes 3auuTHble
AWO[El B MOMEHT BO3LEUCTBUSA MMNYbca
neperpyaku. A nnaekuwe ectaexkm FU1,
FU2 paspeiBaloT uUenb, ecnv QuTtenb-
HOCTb MEPEerpy3ku CHWLIKOM BEnukKa.
Buiknoyarenem SA1 mopoem OTKMOHaoT
OT TenedOoHHOK NUHUK B NepepsLiBax
paBortel. 310 ero croeobpasHas [onon-
HUTENbHAR 3aWWTa OT NOBPEeXAeHUs
BbICOKOBOETHLIMY MMy AbCamMi.

YCTPOMCTBO 3aumTel cobpaHo Hagec-
HBIM MOHTEXOM B MNacTMacCcoBOM KOp-
nyce pasmepamy 60x60x33 Mm OT cTaH-
[APTHOrO HACTEHHOTO BLIKAKHATENA
(puc. 2). Oepxartenu npenoxpaHure-
neih — oOT craporo Teneswmsopa. MNo-
BTOPWTb TAKYIKD) KOHCTPYKUMID MOXHO
6yKBankLHO 3a Napy 4acos.

LBa "0AHOCTOPOHHUX" awopa
1.5KE150A ¢ HanpspkeHvem cpabateisa-
HuA 143...158 B MOXHO 3amMeHuTb
opHUM “ABycToporHnm” 1.5KE150CA.
Papuoniobutenyt HEPeaKo MNPUMEHRIOT
3ALUMTHLIE OUOAL!, BhINAAHHLIE W3 pas-
JIMYHBIX YCTPOWCTE, BuiBLUMX B ynoTpeb-
NEHWM, 3a4acTyl0 HE WMEILLWE SCHOW

N VD2
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Puc. 3

MapKMPOBKK. 4acTo Takve puoabl Oka-
3LIBAIOTCH HewcnpaeHeiMu. epegn no-
BTOPHLIM WMCMONb30BaHUEM ux 0b6fA3a-
TENLHO HYXHO NPOBEPUTE.

CxemMa WCNLITaTeNBHON YCTAHOBKW
npueegeHa Ha puc. 3. 3peck VD2 —
venbiThiBaemelit guod. Ero nposepsior,
MNOCTENEHHO MOBLILLASA Harnps>keHue, no-
cTynalulee ¢ geMxka naboparopHoro
asroTpaHcdopmaropa (JIATP) T1 Ha aw-
opHelii MocT VD1, n Habniopas 3a nokasa-
HUAMK BonsTMETpa PV1. JIATP moxHo 3a-
MEHUTE MEPEMEHHLIM PE3NCTOPOM CO-
npotuenedren 100 kKOM ¥ MOLLHOCTBIO HE
mexee 1 Bt

3almty OT NPSMOro BO3AEHCTBUA
rpoO30BOro paspsfa npeanaraemMoe ycr-
POICTEBO KOHEYHO e He obecneyveaeT.
Ins storo Tpebyerca awauntenbHo 60-
nee CNoXHas MHOTOCTYMeHYaTas 3allm-
Ta. CripaEeanuBoCTK pajy HyXHO Cka-
3aTh, YTO QHEPrUa rPO30BOro paspsaaa
6LIBaET HACTONLKO BONKLLION, H4TO CTOMPO-
LUEHTHO rapaHTupoBaHHyo De3onacHocTb
33U MLIEEeMOro annapata npy CoBpemex-
HOM YPOBHE TEXHWKWM 0BeCcneynTs HeBO3-
MOXHO. ]



AnekTpocTaTu4ecKuin punoeTp

B Nbinecoce
B. KOHOBAJIOB, r. Upkyrck

B crarbe npegnaraerca QonosAHNTE 0ObIYHBIN GBITOBOI nNbiIecoc
PuneTPOM, yAANAIOWNM C NOMOLBLIO 3/IEKTPUYECKOro nons 6ob-
LIOH HANPsXKeHHOCTU U3 IPOoLeAuIero Yepes Mbiaecoc Bo3ayxa
BpeAHY0 O/ YenoBeKka MenKoguCcrepCcHyIO MbiNb, He ynasnnusae-

Mym OOBIYHBIMU PUNBTPAMU.
(Dnmﬂpu OLITOBBIX MbINECOCOB He
IafepxumBaloT HacTylbl NNk gva-
METPOM MEHEEe OLHOro Mukpomerpa. Bo
BpEeMS YUCTKKM NOMELLEHWSA 3Ta MNbifb, Ky-

B5CEL B NOTOKE BLIXOAALLErO U3 MbINecoca
BO3ayxa, BOLIXGeTCH HenOBEKOM W OCaxkK-

FU1 2A

322

13 peauctopa R10 1 cobcTeeHHol emKo-
CTW YCTAHOBNEHHOIA B NBINECOCE CETKW.
Kpome Toro, peavcrop R10 orpaHuuveaet
TOK NPW UCKPOBBIX Paspspax Mexay cer-
KO W petansmMu NeINecoca, a Takke npu
CNY4aiHOM NPUKOCHOBEHUK K HEIA PYKO#A.

VD2 SBL2040CT

MNevaTHas mnata ucToMHWKAE w3obpa-
»eHa Ha puc. 2. Ona nerko Mmoxet ObiTe
pasmelleHa B KOpnyce npaktmvecku nio-
Goro neinecoca. MopcTpoeuHwii pesunc-
Top R1 ycraHoBneH oTgenbHo B AOCTYM-
HOM Onsi perynuposke mecte. OToensHo
pasmeweH v TpaHchopmartop T1. Tpax-
aucTop VT2 cHabxeH TennooTeopom pas-
mepamm 30x15x10 mm.

Jeran BLICOKOBONETHOrO BHINMPSMU-
TeNs CMOHTWMPOBaHBI CKONO TPaHChopma-
Topa T2 HaBeCHEIM cnocoBoM Ha M30nsa-
LIMOHHEIX CTOMKax. VX BelcOTa U paccTosa-
HUSI MEXY TOUKaMW MOHTAXNKA [OTHKHbL
ObITe [OCTATONHBIMKM ANA UCKNKYEHWs
npoBoes Kak Mexay AeTansMy, HaxoOs-
LUMMUCS MO/, BEICOKWM HEMPSXEeHWeM, Tak
W MEXOY HUMK M OPYrMMY 3NemMeHTamMu
ncToqHVKa — He meHee 10...15 mm. KoH-
nexcatop C7 npunasH HenocpeacTBeHHo
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haetcs B ero nerkux. OaHako nblib MOXHO
0CainTh ELUE BHYTPU NBIMECOCa, BOCNONb-
30BABLUVCE €€ CBOMCTBOM NPUTAMMBATLCH
K NOBERXHOCTAM, HAXOOSALWUMCS NOL, Bbl-
COKVMM  3NEeKTPUYECKUM MNOTEHLMANom.
JIns 3T0ro AOCTATOYHO NOMECTUTE HA TTy-
T NOTOKa BO3AYXA B NLUECOCE MENKYIO
METANNVHECKYIO CETKY W MOAaTh Ha Hee
BLICOKOE OTPULATENBHOE HAaNpsKeHue.

MCTONHVK TAKOrO HanpsxXeHWs) MOoMeT
ObITh NOCTPOEH N0 CXeMe, U30BPadKeHHO
Ha pue. 1. Nvrasces ot cetn 220 B, 50 My,
OH CO30aeT Ha BbIXOLE HanpsiKeHue He
veree —10 kB npu TOKE Harpyaku OKOJIO
3 mMKA. Mukpocxema-taiimep DA1 — re-
HEparop MPAMOYIrONbHBEIX WMMNYNbLCOB,
HacTOTy KOTOPBIX MOXHO WM3MEHSITL Noa-
CTPOe4HBIM peauncTopom R1 or ogHoro no
HECKOMLKUX Kinoreply. MNpaktudecku, na-
MEHSS 3Ty 4acTOoTy, PEerynvpyioT BuiXOa-
HOE BLICOKOE Hanpsxewwe, AobuBasch
MaKcumanbHol 3hheKTMBHOCTU (hunsT-
pa. Ha TpanzucTope VT1 v crabunutpoke
VD3 noctpoeH crabunusarop Hanpske-
HWA NUTaHKA Tarvepa.

Wmnynscel € BoIxOAa TaliMepa younu-
BaeT TpaH3uncTop V12, obnagaioimin 6one-
WM koadgdrUmMeHTOM nepenayy toka. B
ero KONNEKTOPHYID LelNb BKAIOYEHa rep-
BUyHan obMoTka TpaHcgopmaropa T2 —
BLIXOOHOIO CTPO4HOrO OT NEePEHOCHOro
yepHo-6enoro Tenesmsopa “HOHoCTR.
3nemerTtl C5, C6, R8, VD4 — pemndu-
pyrlowas uenb. OHa ycTpaH\eT onacHsie
Ansi TpaHsucTopa BLIBPOCH HaNpsXXeHus
CaMOWHAYKLMM Ha 3TOM 06MOTKE.

Konpercatop C7 v avoan VD5, VD6
00pasyloT BEICOKOBONLTHEIN BLINPSMU-
Tenb. Ero crmaxmeatoLmil pyisTp cocTouT
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Puc. 2

¥Y3en nutaHus MCTOYHWKA BLICOKOro
HaNPMHKEHWS NOCTPOEH Ha MOHVKaKLWEM
TpaHcdopmarope T1 v anopHoi cBopke
VD2, KonpeHcatop C2 CriaXWBaeT Bhbl-
NPAMNEHHOE HAMPSHKEHWE, & CBETOOMOoN
HL2 curnanuavpyer o ero Haniuim,

K BeIBOAY 7 TpaHchopmatopa T2, Haxoona-
LEMYCH B BEPXHEWN HacTy ero KaTyLluku.
BelBoA, BEICOKOTO HaNPsXEHWS BLINONHEH
BBICOKOBOJISTHEIM MNPOBOAOM, NMpUMEHAE-
MBIM B TENEBM30PaX. Y100kl HAKONNEHHBIN
B BbICOKOBOJSIETHBIX SNEMEHTaX BNeKTpu-
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yeckuin aapap yenen “paccocarecs”, BCe
paboTel NC HANAXMBAHWIO ONUCEHIBAEMOTO
WCTOYHWMKA, HYUCTKE WK PEMOHTY NeNeco-
ca, B KOTOPOM OH YCTAHOBNEH, CRepyer
NPOVU3BOANTE HE paHee 4em 4epes
3...5 MKH Nocne OTKNIDHEHWS OT CeTu.

KougeHcatop C6 — K15-5, C7— um-
MNOPTHBIA, €ro MOXHO 3aMEHUTE OTEHEeCT-
BeHHbIM cepin K73-14 emkocTtiio 470 nd
Ha 16 kB. OcTankHele KOHOEHCATOPH —
0ObIYHBIE KEPAMWYECKME U OKCUOHBIE. [n-
onHyio cBopky SBL2040CT moxHo aame-
HWTL  ABYMS  OTOENbHBIMW  OMOJaMW
KO2136. Bmecto Tpanauctopa KT31026
MOXHO ycTaHoBuTe KT312B, a smecTo
KT829A — wmnopTHEI BDX53C. Tpakc-
dopmartop T1 pomxeH UMeTe JBE BTOPWY-
Hele oBmoTku no 12 B ¢ gonyctumMeiv To-
KOM Harpysku 1...1,5 A. ABTOp NpumMeHIn
TpaHchopmaTop TH36-220-50, coepvHvB
go?f:nep,osaTeanO yeTwipe ero 06MOTKW Ha

3 B.

CobparHblil UCTOMHUK BKNIOYAIOT B CETh
npy cpepoHeM MONOXeHWW OBUXKa nop-
cTpoedHoro peawcropa R1. Mpu oteyT-
CTBMKM HewcnpaBHocTel oba cseroamona
[OMKHBl CBETUTLCA. MopHecs K BrIBOAY 7
TpaHcdopmaropa T2 (HO He KacascCk ero)
HeoHoByl namny (Hanpumep, TH-0,2),
HabMogaloT ee ceeyeHe 1, Bpallan noa-

CTPOEYHbI peancTop, nobuBalTes ero
MaKCHUManbHOW MHTeHcUBHOCTW. Jinsa no-
BLILUEHWA MMM NOHMXEHWS BHIXOOHOIO
HaNpsPKEHVWA MOXHO MEPEeHecTV MnpoBof,
VOYLWA OT BEINPAMUTENS Ha OUOOHON
cBopke VD2 ¢ BeIBOpa 2 TpaHcgopmaTopa
T2, COOTBETCTBEHHO Ha BRIBOA 3 mK 1.

Mocne npepBapuTenbHON MPOBEPKU
WCTO4HVKE BHE MENECOCA M0 yCTaHaBM-
BAKOT H& MECTO W COEBAMHAIOT C MeTannv-
yeckoll CeTKoW, NOMEWEHHOW nepeq
BXOAHbIM OTBEPCTMEM BEHTWNATOPA Mbi-
necoca. HanpsxeHwe Ha nNEPBUYHYIO
obmoTky TpaHcgopmatopa T1 Lenecoob-
pPasHO NOZATE C BLIECLAOE 3NEKTPOBUra-
Tens nuinecoca, 4robbl GUNLTP HauvHan
paboTaTk ONHOBPEMEHHO C HUM.

Mockonbky Ha ceTky punsTpa Hanunaet
6onLLOe KONWMYECTBO MbiK, €8 He-
06X0aMMO NEPUOAMHECKH YUCTUTL, HE 3a-
ObIE NMpenBapuTENbHO OTKNIOYUTE Mbl-
Necoc OT CeTW W BbDKOAB HECKONbKO
MUHYT, HEOBXOAMMEIX 1A CTEKaHNA SneK-
TPUYECKX 3apAL0B.

Ot pegaxyum. Pain nedarHoi nnars: Ho-
TONHMKE B (hoprare Sprint Layout 5.0 Haxoqur |
cA Ha Hawiem FTP-cepsepe rio aapecy fip://
fig.radio.ru/pub/2010/09/pylesos.zip.

Ewe pa3 o peMOHTE
TenedpoHa-TpyOKNn

M. HUYKOB, r. KpacHoeuwiepck lNepmMckoro kpas

cratke A. ConpareHko "PEMOHT MM-

noptHoro tenedaoHa-Tpybru” ("Pa-
auo”, 1999, Ne 9, c. 32) onucaH cnocob
poccraHoeneHus pabotel Tenedowa-
TpyGKun Npw BeIXOAE U3 CTPOA MUKPOCXE-
mbl KS5853. K coxaneHuto, Tun TpyBku
ykazaH He Owin, 3aT0o npuBefeHa ee
npuHUMNUansHas cxema. lpakriyecku
pabora TpyBky Nocne pPemoHTa onucakH-
HbiM criocoBom oOkasanack He COBCEM
YOOBNETBOPUTENLHON. MNpuyvHa — Heno-
cTatoqHO GOoNbLIOE CONPOTUBIEHWE ero
AVHENHOIM Lent B MOMEHT ee pa3pbiBa
npu Habope HOMEepa UMIMYLCHEIM METO-
oM.

CornacHo HOpmaTWBY COMPOTUERE-
Hve TenedoHHoro annapara (TA)
NOCTOAHHOMY TOKY CO CTOPOHEI NUHEN-
HEIX 32KWMOB MPY PasmblKaHUM KOHTaK-
TOB HOMepoHabupaTtens NomKHO BuiTh
He meHee 300 kOm. OpHako B pesyns-
Tare NpeanoxeHHoin aopaboTku Tene-
¢oHHas nuHusa Yepes pesuctop R15
HomuHanom 30 kKOM ¥ 3MUTTEPHBIA
nepexopn Tpauauctopa VT6 ocrtaercH
nogkniovyeHHulil Kk TA. [ins ycTpaHeHus
3TOro HENOoCTaTKa f WM3MEeHWN CXemy
COrNacHO PUCYHKY.

BmecTo TpaHaucTopa VT6 cTpyKTYphl
n-p-n 30eck YCTAHOBNEH TPaH3ucTop
CTpykTypsl p-n-p. Tpahauctop VIS5,
nvon VD10 w peauvctop R14 — anemeH-
Thl npexHei cxembl. OpHako pesvcTop
R15 WCKAKYEH, a Uenb, COeduHABLIAN
KOMneKTop TpaHaucTtopa VTS5 ¢ baszon
TpaHauctopa V16, 3ameHeHa pe3ncTuB-
HEIM penvtenem Hanpsxenws R20R21. B

HEKOTOPBIX CRyYasx MpUXoAMTCA 3ame-
HATE KpeMHuessli avog KO 1036 (VD10)
repMaHueBsM, Hanpumep, 19 ¢ nobem
BYKBEHHBIM MHAEKCOM.

K BbiB. 16=— K katopy VDB (+6,6 B)
DD1 N VD10 KO1036
(KS5853) R201 k

KT502E
/|R18
22|(
s =1 !
T ce K Touke B
L 47 mex 168

Mpw GONbLUOM YPOBHE NOMEX B TEne-
GOHHOW NMHWUM PEKOMEHAYETCA pasop-
BaTb B OTMEYEHHOM KPECTOM MECTE GO-
efnHeHue peavctopa R14 ¢ Basoi Tpa-
aucTopa VT5 1 ycTaHoBUTEL, Kak nokasa-
HO WTPUXOBBLIMW JIMHUAMU, PE3UCTOP
R19 u korpetcaTop C6.

Tpanaunctop VT6 Heobxoaumo Boibn-
parb C KaKk MOXHO MeHbluuM (He Gonee
0,5 B) HanpsxeH1nem KONnekTop—amMuT-
Tep B pexunMe HaceweHus. Hanaxuea-
HME, KaK M B MCXOAHOM BapwaHTe, CBO-
AWTCA K NoaAbopKe HOMWHANE pesucTopa
R14 e npepenax 0,39..1,5 MOm.
OnucanHaa aopaboTka npurofHa ans
MHOrvx TA, B KOTOPBIX BHILLNA M3 CTPOSA
Mukpocxema KS5853. 9]

(" OBMEH ONbITOM )

A MOXHO M Tak...
n. 'OOuH, r. Ya

CMMMGTOpHuﬁ perynsitop MOWHOC-
TW, ONUCaHHLIA B cTatbe H. Yepe-
mMmucuHoeoi ("Papuo”, 2009, Ne 11,
c. 35), NOCTPOEH Ha TPEX MUKPOCXEeMaXx
cepwvi K561. Ho npu aTom B HEM 3afeil-
CTBOBaH NULLb OAWVH U3 OBYX UMEIOLNX-
ca B mukpocxeme KS561TM2 (DD2)
Tpurrepos, a B Mukpocxeme K561J1A7

{DD3) — Toneko OBa NOrvU4eckux ane-
MEHTa M3 HeTuipex. B utore atm mmkpo-
CXEMbl OCTaTCH WCNONb30BaHHBIMUW
Bcero Ha 50 %. Ho ecnu mynsTuBubpa-
TOP, COBPaHHEIA B NCXOLHOM YCTPOWCT-
Be Ha anemeHTax DD3.1, DD3.2, 3ame-
HUTBH AHaNOrMuyHLIM Yy3nom Ha ceobop-
HOM Tpurrepe mukpocxemsl DD2, o6-
llee HMCNO0 MUKPOCXEM COKpartuTcH mo
ABYX.

K enis. 3 DD1
DD2 K561TM2
VD8 %Em\g%g VD10
, KOS10A KI510A
i~ ¥}
R12 DD2.2
o, - s (1T
= L
= __9
g e D
2 R13 T 100011 ©
o 91k 10
4 ~ R
L VOTT K51
e =K R10

Cxema fopaboTky perynsitopa noka-
3aHa Ha pucyHke. Kpome MUKPOCXeMbl
DD3, w3 perynaropa yoansTCA KOH-
nencatop C5 v peanctop RY, a BHOBL
BeoaaTca anogsl VD8—VD11, peswuc-
Topkl R12, R13 1 konpeHcarop C6. MNo-
NSPHOCTE BKMWuYeHwss awopa VD7
Heobxoanmo U3MEHWTL HA NMPOTUBOMNO-
NOXHYIO.

Mocne nopayy Ha Perynsarop Hanpsa-
KEeHUst NUTaHua Ha katop avopa VDB v
yepesa Hero Ha Bxof S Tpurrepa DD2.2
MoCTYNaeT HanpsXeHWe HW3KOro ypos-
HH, @ Ha ero exog R (Yepes peanctop
R13) — BLICOKOrO, 4YTO NEepeBoauT
Tpurrep B Heobxogumoe ANs fansHei-
weit paBotwl ncxogHoe coctosHwe. C
YCTaHOBKOW BLICOKOrO YPOBHS Ha KaTo-
nax auopoe VD8 u VD9 mynbTusubpa-
Top Ha Tpurrepe DD2.2 Ha4yvHaeT reHe-
pUpOBaTL WMMOYNLCH YaCTOTOW OKONO
6 k'L, KOTOPLIE NOCTYNaKwT Ha Peauv-
ctop R10 v panee B uenb yNpaeneHus
cuMucTOopoM. [lpu HU3KOM YPOBHE Ha
karone nmoGoro w3 owopoe VD8, VD9
pabota myneTuBubpaTopa npekpatia-
| eTcs.




YCTPOMCTBO 3aLUUTLI
OT OMACHOro HanpsaXeHus

B Tpexda3HoOU ceTun

A. DUITUNOBKY, r. AzepxuHck MuHckori o611., Benopyccus

TpexdasHoe aneKTponuraHMe CeronHs MCHosib3yeTCH He TOJIbKO B
MPOMBILLNTEHHOCTH, HO BCE Yallle U B 6&")’ A8 NUTaHnsa MOLLHBIX Harpe-
BarenbHbIX YCTaHOBOK, 3AEKTPOMHCTPyMeHTa. fa v o6biNHBIX OQHO-
cazHeix NnoTpebuTenei aHepriiv NPUXoaUTCH pacnpenenars no ¢pazam
y)XXe He TONMbKO B npepenax AoMa, HO U B OgHON kBaprupe. llpen-
naraemoe ycTpoicTBeo, HasBaHHoe asTopom "SOKOL UZP-3F", cneamr
3a HanpsxeHUueM BO BCeX Tpex pa3ax v B asapuiiHbIX CUTYaLUaX MOXeT
OTK/MIOYATh OT HUX HArpPy3Ky KaK 04HOBPEeMEeHHO, TakK U nogasHo.

[Iacto NPU4KHON BBIXDAE W3 CTPOH
noporocTosiero obopyaoBaHus cTa-
HOBWTCS OTKNOHEHWE HANPSHKEHUS B CETU
OT HOpMBL. Hanpumep, NoHWXeHHoe Ha-
NpskKeHWe — OCHOBHAA MPUYKMHA BLIXOLA
MX CTPOS XONOAMNBHWKOB. He meHee
OMACHO W NOBLILLEHHOE HanpsxeHve. C
NOMOLLLK) ONUCHIBAEMOro YCTPOWCTBA
aBTopY YAanock NpeaoTEPaTUTEL BLIXOM N3
CTpos BRITOBEIX aNekTponpubopoB, koraa
B pesynLTare aBapwm Ha TpaHcdopma-
TOPHON NOACTAHUMW HAMNpsXeHue Ha
onHoii 13 ¢az npeesicuno 300 B. Oco-
6eHHO onpaBgaHo ero npuMeHeHue B
MUABIX OOMAEX, HAXOORLLMXCH B CENbCKOoN
MECTHOCTW.

Ha XKW ycTpoiicTea BHIBOAATCS AeiiCT-
BYIOLUME 3HAYEHWA HaNPSXEHWS B KaKaoh

MNpenycMoTpeHa 1 CeeToaMogHas MHOMKa-
LKA 3TOro COCTORHWA.

TpexdasHas Harpyska OTkmoYaeTcs
yepez 3 Mc rnocne oBHapyXeHus BLIXoAa
NWKOBOTO 3HAYEHWS HanPsKeHus niBoit na
Tpex ¢as 3a YyCTaHOBNEHHLIE Mpefens.
OpHodasHas — yepes 4,5 mc nocne 06-
Hapy*eHWs BhIXOAa 38 YCTaHOB/IEHHLIE
npepent! NUKCOBOro 3Ha4YeHwa B COOTBET-
creyolEen ¢ase. YkazaHHole WHTEpBanbl
BpeMeH — MUHUMENBHBIE, OHW 3aBVCAT OT
OLICTPOAEHCTEBNS NMPUMEHEHHLIX pene.

MNpepycmoTpeHa nporpaMmHas  3a-
JEPXKa OTKIOYEHWS CBEPX MUHWMANBHOWM
Ha 0...5 ¢ (c warom 20 mc). MopknoyeHve
HArpysoK npoucxogut yYepea 5 ¢ nocne
BKJIIONEHWA 3aLUMTHOIO YCTPONCTBA B CETb.
A nx NOBTOPHOE nogknyeHwe nocne

Ho). Ha XKW otobpaxaeTtcs Bpems, Oc-
TaBLieecs [0 NOAKNIOHEHWA.

YpOBHW BEPXHErO W HIXHEINO NOPOroB
cpabaTthiBaHuA 3alUKThl YCTaHABNWBAIOT
pPasnentHo ANs Kakaoi Gassl B MHTEpBane
150...295 B, npeaycmotpeHa Takxe pas-
fencHas kanwbpoeka BONETMETRA MO Kak-
foi daze. YCTpONCTBO 3aroMUHaeT Mak-
CUMAanNbHBIE M MWHUManNbHbIE 3HAYEHWH
}asHOro HanpsXXeHust 3a ONpefeseHHbIN
NPOMEXYTOK BpEMEHW. 3ITW 3HaYEHWs
MOXHO BEIBECTI Ha KK,

ApkocTe nopceetkn XKW perynupy-
etca B nHTepeane 0,5...100 % makcumarns-
HOW. MNpK BeIXOOE HaNPs X eHW 3a YCTaHOE-
NEHHbIEe NPefenst NONAeTcs NPepuBUCTLIA
3BYKOBOM curHan. KopoTkwe 3BYKOBLIE
CHIHAMNBI CONMPOBOXOAKDT HEDKATUA HA Kaxk-
OYI0 W3 HETBIPEX MMEKLMXCH KHOMOK
yNpaeneHus.

Cxema yCTpONCTEA 2alyThl NokasaHa Ha
puc. 1. Hanpsxenve oaHol u3 ¢as nocty-
naer Ha obmoTky | Tpancdopmaropa T1. K
ero oomoTke I NoaKNoueH BBINpAMUTENb —
anoassiin MocT VD4—VDT7 w crabunmaarop
HanpsxkeHwa DAT, Hanpsbrkedwe S B ¢ Beixo-
[ KOTOPOFro NUTAET BCE Y3kl YCTPOICTRa,
33 WCKJIOHEHWEM WCTIONHWTENbHLIX pene
K1—K3, noaknioHeHHBIX HENOCPEACTEEHHO K
Beixoay Beinpsmvurens. Juones VD1—VD3 w
peavcTopel R1—R4, R6—R 16 obpasyior sbi-
NPSMUTEN 1 NENUTENM HaNPHKEHNs Kevk-
[oit 13 daa. Vix BeIXOOHOE HaMpPsHKeH1e rno-
CTYMaeT HA BXOAbL! MUKpoKoHTponnepa DD1.

BepxHue nnequ genvreneil CoCTarneHs!
V3 OBYX COEOMHEHHBIX PE3VCTOPOB MOLLi-
HocTelo 0,125 B, 310 Heobxoaumo AnA
BEINONHEHWS TPeBoBaHWA NO MakCUMarb-

13 Tpex ¢as u cnoeo "HOPMA”, ecrv OHt  yCTpaHeHWs aBapWidHOI CUTyauun —  HOMY NageHo HanpsKeHs Ha 9TUX PE3nc-
HaxoAaTcs B 3afadHbix  npepenax.  uepe3 10...3600 ¢ (3apaetca nporpamm-  Topax. HimkHwe naeun Tpex "uamMepuTens-
1
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HBIX" [enTerneil Takke COCTaBneHsl U3 OBYX
PE3UCTOPOR, HO COEOMHEHHBIX Napannens-
HO. 310 obnerdaeT noaBopky ConpoTUBNE-
HWS MIE4a PaBHBIM PACHETHOMY, 0Becrneqn-
BAKOLIEeMY npeaen wamepeHns ahdexkTve-
HOro 3HauveHws Hanpsxedws 300 B. Ha-
NPSXEHUE C BLIXOAA ASNUTENS HA PE3UCTO-
pax R1, R6, R10 nocrynaer Ha sxop PD2
(INTO) MUKPOKOHTPONNEPa W CUHXPOHMSW-

pyeT paboTy ero nporpamMmb.
KK BC1602B2 MOXHO 3ameHTL APy~

MM CUMBOMNBHBIM ABYCTPOYHBIM (16 cum-
BOJIOE B CTPOKe). YkasaHHoe Ha Cxeme Ha-
npsxeHvie obmoTku Il TpaHcdopmaropa T1
[OMKHO 06ECnENNBATECA NMPUY TOKE HArpy3-
w1 250 mA. Ecnv TpaHcdopmarop He Go-
DEPHUT BCTPOEHHOTO TEpMONpenoxpaqm-
Tensi, 7o HeoBXOANMO YCTAHOBWTL B Pa3pbiB
NPoBOAa, CoenvHsIoWEero ero obmoTky | ¢
CETLIO, NNaBKyk BCTaeky Ha 0,25 A.

AnemenTel C8, R27, VD10 obpazyioT Lens
YCTaHOBKM MUKPOKOHTPONIEPa B MCXOLHOE
coctoaHue. Peauctopel R18—R21 — 3a-
LMTHEIE HE8 BXOOAX MWKPOKOHTPOMNepa.
Peavctopsl R22—R24 orpadvuvealoT TOK
ceeTtopvonos HL1—HL3, a peanctop R25 —
TOK, TEKYLWWIA 4Yepe3 rbe3ouanyyarens
apyka HA1 BO Bpems nepesapsagky ero
cobCTBEHHOM EMKOCTK HA nepenanax no-
CTynaloWmx o7 MUKPOKOHTROMNEPa VM-
NyNLCOB 3BYKOBOM 4ACTOTHI.

MopcTpoeyHsiM peaucTopom R28 pery-
JIMPYIOT KOHTPACTHOCTE M300paXeHua Ha
AKKW. PerynupoBka SpKoCTW NOACBETKW Er0
Avucnnes npov3BOAWTCH NPOrPamMMHBIM
M3MeHEHWEM KOaMDUMUMEHTa 3ancnHEHUs
VIMMYNECHOMO HANPSXXEHNS, NOCTYNAlLIerc
Ha Bazy TpaHavcTopa VT4.

Kpome ykasaHHOro Ha Cxeme MWKpPO-
KOHTpOo/Inepa ATmega8, B YCTPOMCTEE MO-
*eT pabotatek v 6onee COBPEMEHHLIN
ATmegal68. K cTaTee NpUAOXKeHs Npo-
rpamMmel Ans obomx MUKPOKOHTRONNEPOR.
Wx koHpurypaumio cneayer ycTaHoBwTh
CReayioLLei:

— CTOPOXEEON TANMEpP OTKIIIOHEH;

-— TaKTMPOBEaHWE OT BHYTPEHHETO reHe-
patopa YacToToit 8 MIy;

— OETEKTOP NOHWXEHWA HaNPsDKEHWA
NUTaHUS BKJIIOYEH, HanpsxeHwe ero cpaba-
THIBEHWUS YCTAHOBNEHO paeHbIiM 4 B.

CocrosHue OCTaNBHBIX PasprioB KOH-
durypauumn Ha pabortocnocobHoOCTE yCT-
POICTEA 3ALLWTE HE BAVSET.

Mpy BKMOHEHUY nuTaHns BynyT nHMLma-
NW3VPOBAHE BCTPOEHHBIE B MWKPOKOHT-
ponnep AL, TaiiMepsl 1 KOHTpONNEp npe-
peiBaHWI, a Takke XXKKW HG1, 3atem Ha XKKW
6ypeT BbiBEAEHA HAYarbHAs 3aCTaBKa C yKa-
3aHMeM Bepcuy nporpammel (puc. 2) u
TPVKAL! [UABHO YMEHBLLLUWUT W YBENWYWUT 8-
KOCTE noaceeTkm XKW, Mo okoH4aHuM noAa-
rOTOBWTENBHBIX ONePaLmMii NporpamMma oxm-
[aeT HapacTalolWiA nepenag ypoBHs Ha
exoge PD2 mukpoKoHTpOnnepa v €epes
5 MC nocre Hero 3anyckaeT AL ona name-
peHua HanpskeHus Ha exope PCO. Mo vete-
yeHny ewe 6,666 Mc vamepsieTca Hanps-
*eHue Ha exope PC1, a aarem, cnycTs Takoii
KE UHTEPBAS BpEMEHN, — Ha Buieoae PC2.

Livkn MamepeHuii NOBTOPSETCH B KaX-
J[IOM NEPWOAE CETEBOID HANPSOKEHWA. XOTA
NS Leneil 3almTe NporpaMMa uamepseT
MUKOBLIE 3HaYeHs asHbIX HaNPsXeHWI,
repeq Buiopom Ha KKK oHv ymHOXaioTes
Ha 0,707 — nepecynTbiBaIOTCH B ASNCTBYIO-
LLME 3Ha4eHMs CUHYCOMAANEHOTO Hanpske-
Hus1. OBHOBNeHWe nokasaxuin Ha XKW npo-
M3BOJVTCH OOWH Pa3 B CEKYHAY.

Ecnv B TeueHue 5 € nocne BKIKOHEHWUR
YCTPOWCTBA HanpsXeHue BO BCeX Tpex
dazax oCTaeTCH B 3a[aHHLIX NOML30BATE-
nen npenenax, NporpamMmMa ycTaHasnuea-
€T BbICOKMIA ypOBEHb Ha enixogax PC3—
PC5. 370 NpUBOAUT K BKNIOHEHWIO CBETO-
nvonoe HL1—HL3. Yepez nepemblyvky
MEX DY KOHTakTaMu Konoaky XT2 Hanpske-
HWE BBLICOKOrO YPOBHA noctynaer B 6aso-
Bbi€ Lienu TpaHawcTopoe VT1—VT4. 3T0
NPUBOAMT K OTKPEIBAHWID TPaH3UCTOPOB 1
cpabateiRanvio pene K1—K3, nopkmio-
YAOWIMX Harpysky Ko Bcem Tpem dasam.

¥

Puc. 4

Mpw BLiXOpE HaNpsHXeHWs 3a 3afaHHbIe
rNpeaensl HA4YHAETCA NOLACHET CHEAYIOLLIMX
nogpsa  "HeKOHAWMLMOHKHLIX" NepuopoE.
Korpa Gyper gocturHyTo 3HaqeHve, ycTa-
HOBNEHHOE B nyHkTe “3apepwka oTkm.”
MEHIO HACTPOWKN Npubopa, OH OTKAKHUT
Harpyaky 1 Ha4HET NOAABATE NPEPLIBUCTLIE
3sykoBele curHansl. Ha XKW Gyper soise-
[EHO 33aHHOE 3HA4YEHWUE 3a0EPXKKM aBTO-
Maru4ecKoro NOAKMIOHEHUS  Harpysku
rnocne yerpareHus asapun. Mpwn Heobxoow-
MOCTM MopaYvy 3BYKOBOTO CUrHama MOMHO
3anpeTnTs, BOCNOML30BABLINCE COOTBET-
CTBYIOLLMM MYyHKTOM MEHIO,

CnepyeTt yYuTHIBaTL, HTO NPWU 3a03HUK
HYNEBOW 3a0EPXKWN OTKMOHEHWS 3auMTa
Byper cpabartbiBaTte NPU CaMOM KpaTtko-
BPEMEHHOM BHIXOLE HANPAXEHWs 3a Jony-
CTUMBIE TPEAensl, NPOV3OoLLeALlemM, Ha-
npvmMep, B peaynstare Gpocka Toka npu
BKIIOYEHUW OBBINHOI AaMMbl HAaKanMBaHus.
MpakTika nokasana, HTo ONTUMankHaa ans
LOOMaLUHEro WCMONL30BAHUA 3a0epXKa
oTknodeHns — 60...100 mc. B nporpamme
OHa OTCYMTHIBAETCH LENbIMKM NEPUOoaamMy
CeTeBoro Hanpsxxedus (20 mc), ogHako
Ans ynobeTea ee 3HavyeHve BLIBOAMTCH Ha
WHOWKATOP B MUMNUCEKYHOAX.

o BO2EPALLEHW HANPFXKEHWA B 380aH-~
HBIE MPEAeNbl NPEePbIBUCTHIN 3BYKOBON CUr-
Hasn, ecrnv OH 3By4an, npekpatutcsa. Has-
HETCH OTCHET 3aAepki NOJKNIOHEHWA C©
COOTBETCTRYIOWER vHaMKauven Ha XKN
{pmc. 3). MNo ee ucteveHum Harpyska Byner
NOAKIIOHEHA K CETH, 8 BPEMSA 380EPXKM Ha
KKW sameneHo cnosom "HOPMA", kak
NoOKa3aHo Ha puc. 4.

Y1061 BOMT B MEHIO HECTPOWKW YCTPOW-
CTEA 3aLL1ThI, AOCTATONHO HAXKATE Hal KHOMN-
ky SB1. Haxartviem Ha 3Ty )Ke KHOMKY coxpa-
HSIOT B 3HEProHE3aBUCKUMOI NamsiTi MNK-
POKOHTPONNEPa GOENAaHHEIE M3MEHEHWS W
BO3BPALLAINTCH K OBLIMHOMY pexiuny pabo-
Thl. Haerrauma no meHo npefensHoO npocTa
W VHTYMTUBHO NMoHATHA. Kapxaoe HaxaTtuwe Ha
MoByIO KHOMKY COMPOBOXOAETCH KOPOTKWM
3BYKOBLIM CWIHAIOM, €CN B COOTBETCT-
BYIOLLEM MYHKTE MEHK) OH BKIHNEH.

Haxarusamm Ha kHonky SB2 ycTpoicT-
BO, Haxopsueecs B paboyem pexwvme,

YCTEHABNMWBAKT B MCXOOHOE COCTOAHVE, a
HaxoaaCk B MEHIO WK B OAHOM U3 €ro nog-
MEHIO, BLIXOAAT M3 Hux 6e3 coxpaHeHus
W3MEHEHWIA.

Haxammamu Ha kHonku SB3 v SB4 ne-
PEXOAST COOTBETCTBEHHO K rnpeasiayLuemy
W CReYIOLLIEMY MOOMEHI0, 8 TAKKE W3-
MEHSIOT 3HA4eHVs! NaPaMeTpOB B CTOPOHY
YMEHBLIEHWST WK yBENWHeHus. B 3aBucn-
MOCTW OT NPOROIKUTENBHOCTI YAEPXaHn:
3TUX KHOMOK HEXaTbiMM CKOPOCTE M3MEHE-
HWUS NapaMeTpa NpUHUMaeT OOHO M3 TPeX
BO3MOXHLIX 3HA4YEHWIA.

B nyHkTe MeH "TIpocMoTp OTKIOHEHMWIA
HanpskeHvin™ BelBop ANs NPOCMOTPa Mak-
CUMANBHBIX ¥ MUHUMENBHLIX 3adukcrpo-
BEHHBIX 3HA4EHVI NPOV3BOOMTCH C MOMO-
Libio kHonok SB3 v SB4. Beixopst 13 aroro
NYHKTA, HaKumMas Ha kHonky SB1unn SB2. B
rocneaHemM cnydae Bce 3acuKCrpoBaHHLIe
paHee 3HaveHus OynyT CTepThl U3 NamATI 1
"YHET” HAYHETCH 38HOBO.

Ecnu B TeqeHre 30 © HX Ha OHY KHOMKY
HE HaxXuUMand, NPOW3oWOEeT aBToMaThye-
ckuin nepexon B pabounii pexum, a Bce
COenaHHbLIe n3MeHeHus He ByoyT coxpaHe-
Hbtl. MO3TOMY NP NOBTOPHOM BKJTIOHEHM
YCTPOMCTEA 3aLLMTH MW NOCHE YCTaHOBKK
ero B MCXoOHoe coctosHue pabora Had-
HETCA C paHee CAenaHHBIMI YOTaHOBKAMM.

MNpy Nepeom BKMOYEHUW YCTpONCcTBa
3aLmTsl HEOBXOOVMO YAEPXMBATE B HaMKE-
TOM cocTosHWK kHonky SB1. B atom cny4ae
B MamaTe MUKPOKOHTPONEpa ByayT 2anm-
CaHbl 3HAYEHWs NapamMeTpoB, 3afaHHbIe
nporpamMmMmucToM npw paspabotke Npo-
rpamMmel. BepxHuii nopor HanpsxeHus —
260 B, HwxHuin — 200 B, 3anepkka oo
HEHMS HArpY3kW NPpY BLIXOOE HanpskeHws
3a ammnoporv — 1000 mMe, 3agemxka BKI-
YEeHWs HArpy3KW Mocne HopManu3aumm
HanpsxeHna — 1 MUH, APKOCTL NOACBETKN
2KKW — 60 %, 38yKOBOI CUIrHaN BKIIIOHEH.

Mopknoyas npubop Kk TpexdasHon ce-
™, HeobBxoaumo cobniofare NpaBubHLINA
nopsnok sepenoeadus ¢as. Ecnu dasw,
NogKMoNEeMBle K KonTaktam L2 v L3 ko-
nogky XT1, okaxyTcs nepenyTaHHbImMY,
3HAYEHWR HanpsKeHws aTux a3 Ha KKK
ByayT HyNeBBIMK.

MNocuepeoHo wamepss o6pasuUoBbIM
BONETMETPOM HAMNPFKEHWE MEXIY, KEABIM
v3 ¢aarbix npoeogoe L1—L3 1 Heltpansto
N, CpaeHWBaIOT ero NoKasaHns C BLIBEOEH-
HeiMK Ha XKKIM npubopa. Ecnv oBHapyeHs!
CYLIECTBEHHBIE pasnuumns, noabupatot pe-
auctopsl R11, R13 1 R15 no npubnuavrens-
HOMo COBNaaeHus aHadeHui Ha XKKW c ob-
pasuosbivK. HemMHOro 3aHmXeHHble Mno-
kazaHa Ha XK npy aTom npeanoyTurens-
Hee. B arom cnydae pansHelwas npo-
rpammMHan PerynMpoBKa YyBCTBUTENEHOCTH
HE NPUBELET K YMEHBLLEHWIO MaKCUManbHO-
ro uaMepsemMoro HanpsxkeHus. [anee Hyx-
HO BOWTW B MEHIO YCTPOWCTEA (NyHKTL! " Tloa-
CTpOKka HanpsxxeHua U7, "TlopeTpoiika Ha-
npsekenus U2°, "Togctpolika Hanpsbkedmns
U3") u HaxkatusMu Ha kHomkk SB3 v SB4
0oBUTECH TOYHOrO COBMAAEHVS MoKa3a-
Huit. Mocne HaxxaTva Ha kHonKy SB1 moxHo
NPWCTYNETE K YCTAHOBKE Noporoe cpaba-
ThIBAHVA 32LLMTEI 14 APYTVX NapamMeTpoE.

Or pegaxypmy. [lporpasmms! 405 MUKPO- |
KOHTDONNEPOB LABYX THNOE K pUCYHOK C©
HErMAOHEIM M300paxeHenM CTRYKTYDE MEHIo |
YCTROHCTBE HAXOOATCH Ha Hawen FTP-cepee- |
pe no agpecy Fp://fip.radio.ru/puby/

| 2010/089/sokol.zip. ;




ABTOMaTMyecKoe ynpaBpyneHue

oTonutTenem

C. KALLUYTHUH, r. TpexropHeiii Yensburckoi obn.

Ha mawwx goporax euwje MHOro asToMobunei BeiNycka npexHux
nerT ¢ py4yHbIM ynpasneHWeM oTonutTenem canoHa. Yacrory spauje-
HUS BEHTHAIATOPA MeYKy ¥ 3TUX MallunH BeIGHpaT nepekioyarenem,
a BOASHbIM KPpaHOM MJIv 3aCNIOHKOW yNpasnsioT NocpescTBOM TPOCO-
BOM TaArK. 3710, KOHEYHO, HE OYeHb yROOHO, Tak kak OTBNeKaeT oT
ynpasnexus aBToMobunem. ABTop 3Toi cTateM pa3paboran v ycra-
HOBWA Ha cBoi "MockBu4-412" 610K aBTOMaTU3NPOBAaHHOIO ynpas-
fIeHUS OTONMUTENeM UM Noce YCNeLHOH ero sKcnayarauym B Te4eHme
HECKONLKUX NeT cyYes yenecoobpasHbiM NpPennoXuTe onucaHue
aToro 6/,10Ka WHMPOKOMY KPYTY YMTaTened XypHana.

A BTOMET ynpasnexHvs otonurenem Gein
[~} pazpaboTaH pna obecneueHus 6e30-
MAacHOCTW U YBENUYEHUS KOMQOPTHOCTU
ynpaenesusi astomobunenm. Bnok moxer
ObITe NPUMEHEH Ha aBTOMOBUMNAX NpaKTu-
Heckw Niobbix MOLENEen n MapokK, Yy KOTO-
PBIX OTOMWTENE WMCNOAL3YET TENNOBYIO
IHEPIUIO OXNEKAAIOLLEN XKNOKOCTU.
Cxema agromara nokasada Ha pwmc. 1.
YeTpoicTEC NpenycMaTpuBaeT LWecTUCTY-
NEHHOE PerynMpoBaHve YacToTtl Bpale-
HWSI BEHTUNSITOPA OTONMWTENA — OT Hyne-
BO (BEHTUNATOP OCTAHOBNEH) A0 NATON —
1 BBTOMATUHECKOE YNpasneHue 3neKTpo-

KpaHoM, paboTawiumm B pexuMe OT-
KPBIT—3aKpLIT. 3TOra AOCTATONHO ANs
nogpepxaHusy TemMneparypel B CanoHe Ha
380aHHOM YPOBHE.

Boobiije rosops, cucTeme oTonneHus
canoHa asToMoBWIs NPUCYLLY eCTECTEEH-
HbliA HEOOCTATOK — 3HaYvTenkHas Tenno-
Bas WMHEPUWOHHOCTL. .El.eno B TOM, 4TO
nocne 3aKkpblBaHWs 3NeKTpoKpaHa Tenno-
obmeHHWK oTonuTens eule coxpaHaer
HEKOTOPROE BPEMA NOBLILLEHHYID TEMNEpa-
TYPY, @ TaK Kak NpoAyeka Npoao/mKaeTcs,
Temrnepatypa B CcancHe nNPoACnXaeT
noesiwarscs. lNocne ocrelBaHWs canoHa

npoucxoaut obparHoe — Tenno HauvHaeT
rocTynark He CPa3y, a8 Yepes OTPE30K Bpe-
MEHW, HeoOXomMMblid NS pascrpesaHus
neyKn.

YMEHbLWNTE BAWAHWE WHEPUWOHHOCTW
CUCTEMBI HAa TEMNEPATYPHLIA pPEXWUM
canoHa yaanock NpUMEHEHWeM OByX part-
4YMKOB Temneparypsl ¢ BelBopom KX
MecTopacnonoxerns. OOuH w3 HUX yoTa-
HOBMEH B BO3AYXOBOAE OTOMNWTENHA Ha
BbixOge TernnoobMeHHWKa, BTOpOIn —
OKONO KPOHLUTEAHA CafOHHOrO 3epkana
3agHero ewga. Mpepenst perynupoeaqus
Temnepartypbl — ot 15 no 30 °C; vix MOXHO
W3MEHWTL B NPOTpaMme, 3a0as SHa4eHWA
ons nepemeHHeix T_min w1 T_max.

YCTPOWCTBO COCTOUT M3 HECKOMNBKWUX
bYHKUMOHaNBHBIX y3noB. OCHOBHBIE W3
Hux — Tpw. Mepesiii — cobeTeeHHo Bnok
YNPaBNeHWUs, B KOTOPBIA BXOOAT MUKPO-
koHTponnep DD1, ctaGunnaatopkl Hanps-
weHna DA1 w DA2, tpaxauctopol VT4 u
VTS, ynpaenslollMe SNeKTpOoKpasHoM,
VT6—VT8, ynpasnsiolmne BEHTUANTOPOM
oTONUTENs, 3BYKOBOW nanydarens HAT.

Bropon — pamivikn Temneparyps BK1
1 BK2, coeguHerHble ¢ Gnokom ynpasne-
HWA HETEIPEXNPOBOAHEIM Kabenem ¢ paseb-
emamy X1 1 X2 (MCcnonb30BaHLl HETHIPEX-
NPOBOAHLIA  YOIMHUTENL TenepoHHON
AMHWK W PO3ETKa C ABYMS THE3O0BbIMMN
paswemamu). Odatyukn obmeHmBaloTes
VHGOPMaLUMen ¢ MUKDOKOHTRONNEPOM NO
uHTepdeiicy I°C.
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Mpwem cTatei: mail@radio.ru
Bonpochi: consult@radio.ru

PAWO N2 9, 2010

Tpetwit y3en — pydka ynpaseneHus,
BHYTPUW KOTOPOM pacnonoxeHsl Tpm Lnd-
POBLIX CBETOAMOAHEIX nHAnKaTopa HG1—
HGS, ortobpaxawlux Temneparypy, w
NATL NMNOCKWX ceeToguogoe HL1—HLS,
YCNOBHO MOKa3bIBAIOLIMX YCTAHOBAEHHYIO
CTYMNEHb HACTOTH BPALLEHWUA BEHTUAATOPA.
Liyvcppoeele mHavkaTopsl U CBETOAMOAOLI
obpasyloT Kpyrno ¢popmel Tabno, pasme-
LLEHHOE Ha NEPEAHEM TOPLE PYYKW.

Takke BHYTDM PYYKM CMOHTUMPOBaHL!
LBE MWKPOCXEMEl, COAepXalume Kaxpas
no gBa CABWIOBBIX perucTpa. Ota rpynna
pervcrpoe obecneuneaeT "paclindgpos-
Ky" CUrHanoB, NOCTYNAIOWMX OT MMKPO-
KOHTpONnepa, fns otobpaxeHua UHGop-
Mauvuy B ynoboynTaemom BULE.

Kpome nepeuyncneHHoro, BHYTPU pyyuKu
ycraHoenensl MK wanydawowme amoas
VD1, VD2, o6pasytoume COBMECcTHO ¢ (o-
Totpan3ucropamu VT1, VT2 ontopariuk
HANPaBNeHWs BPaLUEHWA PY4YkK, C NOMO-
LB KOTOPOro MOXHO ONepaTuBHO M3me-
HATL 33aBaeMbIVl YDOBEHL TEMNEepaTyph
B CAMOHE W 4aCTOTY BPALLEHWS BEHTUMNTO-
pa oTonuTens. NoBopoTOM Py4KK NO 4aco-
BOW CTpenke Temneparypa WM 4acrora
BpaLUEHWA YBENWHMBAETCH, NPOTUB HAco-
BOWM CTPENKN — YMEHBLUZETCH.

W Hakowell, B py4Ke ycTaHoBNeHa KHon-
ka SB1 ¢ napoi KOHTaKkToB, NpWY 3aMbika-

ToMobunsx “Bonra®, "Tasens" nocnepHux
NET BEINYCKA), YCTAHOBMEHHLIN 8 natpybok
BOAQOTBOASALLErO LWnaHra TennoobmMeHHn-
K& OTONWTENA, 1 SNeKTPOBEHTWASITOP.
3OnekTpoKpaH UMeEeT OBa (UKCUPOBaHHBIX
nonoxexHus. BCTpoeHHul B Hero 6Gnok
KOHTPOAR OrpaduyveaeTt notpebnaemeiii
ToK. Bnok ymeeT ABa ynpaensioLmx BXOAa.
[pw nopaye curHana HW3KOro YposHs Ha
OAMH M3 HWX BNEKTPOKpaH 3aKpLIBaeTCs,
Ha Opyro — oTkpsisaeTcs. AnnTensHoCThL
YNpaensoLLEro curHana — okono 1 c.

BeHTUnatop — Ha CXEME €ro anekTpo-
Aevrarens obosHaqeH M1 — 13 komnnek-
Ta otonutens. UMeiumiics peancTopHbIiA
Yy3En pEerynvpoEaHns 4acToThl BpPaLLEHWs
HY)XHO A€MOHTUPOBaTb.

MNpwy BKAKOYEHWKM NUTAHWA NPOMCXOANT
MHULMaNM3aums MUKpokoHTponnepa DD,
onpeaensollan, Kakve BuiBOAW 6ByayT
paboTaTth Kak BXOAbl, & Kakle — KaK BbIXO-
ael. Mopyns koMNapaTopoB W MCTOYHMK
06pa3suoBoro HanpPsKeHNs OTKNIOHEHE.
PaspewaeTtcs npepbiBaHve ot talimepa
TMRO.

3arem 3anyckaertca vHALManu3aumns
naryvkoB TeMnepatypel BK1 1 BK2. Onn
HACTPaMsalTCa Ha HenpepoiBHOE npe-
obpasoeadve Temnepatypsl. B npouecce
VHULVanM3auMM OaTtivukoB B COOTBET-
CTBWK C MHTEpdeicom NpoeepseTca "oT-

KYHO, NUTaHWe Ha SNeKTPOBEHTUAATOD He
nofaercs, 4To GnaronpusiTHO CKasLIBAET-
CH NPy 3VMHEM TMYCKEe ABUratens, no-
CKOfIbKY OTCYTCTBYET RONCAHUTENLHAA
Harpyska Ha Barapelo akkymynsTopoB.
YKazaHHbil NPOMEXYTOK BPEMEHM Haso-
BEM N5 ONPegeneHHoCTH YCTaHOBOYHLIM
PEXMMOM.

3aremM NpoMCXoamT CaMoCTORTENEHbINA
Nepexol B OCHOBHOW pexuM, B KOTOPOM
MPUMEPHO K&k able 3 ¢ nporpamma MUKpo-
KOHTpONAepa BRI3LIBAET MOANPOrpammy
yTeHus nHdopMauum 0 TeMnepaType nar-
YUKOB M COMMAcHO NPUHATOMY anroputmy
MPUHUMEET PELUEHWE OTKPLIBATE WK
3AKPLIBATL SNEKTPOKPAH.

Anroputm pabotel 6noka TakoB: Noka
TemMneparypa B BO3yXOBOOE UK B CAN0-
He Huxe, Yem Tpebyercs, aneKTpokpaH
OTKPBIT; KaK TOMBKO CANoH MporpeBaeTcs
[0 YCTaHOBNEHHOTO YPOBHRA, 3NIEKTROKPaH
3aKPLIBAETCH, MUKDOKOHTDOAREP 3ano-
MUHAET TemnepaTypy B BO3OYXOBOLE U
NOAOEPXUBAET €e Ha 3TOM YPOBHE,
nNeproavHecky NPOBepss TeMNEpParypy B
CanoHe 1 KOPPEKTHPYS, ecnv Heobxoam-
MO, NPefens perynMpoBaHus TeMrepary-
Pbl B BO3OYXOBOLAE B TY UK UHYIO CTOPOHY.

E aTOoM COCTOWT NPEermMyLLECTBO Onu-
ceieaemoro Bnoka nepen cepuiiHeIMM,
paboTarLyMn ¢ OAHVIM OATHMKOM TeMne-

Ta6nuua 1

Mpumepbl nHAMKaUMK

Onncanve NPMMEPOB WHAWKALMK
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A. Benmunstop: ¢TyneHb 1. ynpaenerwe py-Hoe. YcTaHoenersa remneparypa +15 'C

B. BenTunsiTop: cTynexb 1, ynpasnexye asTomaruyeckoe. YcraHosneHa temneparypa +15 'C
B. BenmunaTtop: cTynexb 3, ynpaeneHue pyuroe. Komaria — NpUHYZVTENbHO 38KPLITEL KPaH
I". BeHTunsitop: ¢TyneHs 2, ynpaenetxue pyytoe. KomaHaa — npuHyamMTersHO OTKPhiTh KpaH

A, BenmunaTop: cTynexs 2. Temnepatypa B canoke 0 °C
b. BeHTunstop BoiilioveH. Temneparypa B canore +10 'C
B. Bentunstop: cTyneHs 4. Temnepatypa B canoke —27 "C
I". BenTunstop: cryners 5. Temneparypa e canose -5 'C

HIK KOTOPLIX aBTOMAT MEPEXOANT B PEXMM
YCTAHOBKM MEPEHUCTIEHHBIX MapameTpoB.
JLNs 3TOro HY>XHO HaXaTb Ha py4Ky OT cebs
BAONL OcK. Nocne Takoro KpaTtkoBpemeH-
HOTO HEKSTUR MOXHO YCTAHABNMBATE HO-
BOE 3Ha4YeHue Temneparypsl. JnutensHoe
HaXKATUE A3eT BO3MOXHOCTb KOPPEKTUPO-
BatL paboty BeHTMnsTOpa. MNocne oTnyc-
KaHWs pyuky oHa NoJfl AeNCTBUEM NPYXUH
BO3BpaLIAETCH B VICXOAHOE COCTOSIHUE, &
YCTPOWCTEO NEPEXOAVT B HOPMANLHLIN
pexumM paboTol.

CwrHanel ¢ ontopardvka obpabatbi-
BaKOTCA Nporpammyo. (PoToTpaH3vcTopbl
VT1, VT2 "oceelyalotes” nooyepenHo, npu
3ToM Ha Bxopax RB6 v RB7 muKpoOkoHT-
ponnepa ypoeeHe 1 mensetcs Ha 0. MNo-
CnefoBaTensbHOCTE KOMBUHALMI curHa-
noB Ha Bxopax RB6 w RB7 nonyvaetcs
rakor: 11 01 10 11. 310 nopoxaaer Heko-
TOpoe HeynoGCTED B NONL30BaHWM — He-
06X0AMMOCTb NOBOPAYMBATL PYUKY C On-
peneneHHoii ckopocTeio, obecneyvealo-
el npasvnbHylo 0B6paboTky CUrHanos.
HO NprHOPOBUTECA K 3TOMY HETPYAHO. K
TomMy Xe Ans yooboTea BBeeHa 3BYKOBas
vHavKauns npu oGpaboTke MUKPOKOHT-
PONNEPOM YKa3aHHOM NOCRenoBATENBHO-
CTW curHanoe ontofaryvka. Kopotkuia —
okono 0,25 ¢ — 3BYKOBOW curHan nog-
TBEPX/AAET, 4TO KOMaHaa NpuUHATA.

Ynpaensemsie yansl — 38T0 3NeKTpo-
xkpad PKHY.8109030 (npumeHseTcs Ha aB-

BET Aaryvka” v B Cnydae wx oTkasa (unu
OOHOMO M3 HWX) WKW HApYLUEHWS! CBR3W C
HumK B cnyxebHom pervctpe flag2 cra-
BATCH cooTBeTCTRYIOWME ¢narn. Kpome
3TOro, CTAaBUTCS Takke dnar, No KOTopoMy
B pancHelwelr pabote nporpammel npo-
WCXOAMT BLIZOB MOANPOrpamMmel  pe-
KOHUrypaumn AaTtyvkoB, 4TO NO3BONSET
npy BOCCTAHOBNEHWI CBA3W C HUMK oBec-
neywts paboTy BCell CUCTEMBI B LIENOM
6e3 OTKMOYEeHUa W MOBTOPHOIO BKJKOYE-
HUS NuTaHus Bnoka,

Janee n3 aHeproHe3asMCUMOoN nNamatm
B pervicTpsl O3Y (obwero HasHaqeHws)
NEPEHOCATCH 3HAYEHWH, COXpaHeHHble
paHee WM 3anucaHHLIE NPy 3arpyske
MUKPOKOHTPOINEPa: HacToThl BPALLEHWS
BEHTWISTOPA, YCTAHOBNEHHOW Temnepa-
TYPH, cnyxebHoro perncrpa, paspsib
KOTOPOro OnpenensioT pexum pabotsl
6rnoka ynpaenenws flag2, u peructpa
euifopa aBTOMATUHECKOrQ WKW PYHHOro
YNPaBNeHVs BEHTUNATOPROM.

Mo 3aseplueHUy NEPEYUCIIEHHBIX 3Ta-
MOB B TE4EHWE NMPUMEPHO 3 € Ha MKOVKa-
Topel HG2 1 HG3 BuiBOgATCH 3HA4YeHUs
YCTaHOBNEHHOW paHee Temneparypbl, UH-
avkatop HG1 otoBGpaxaer Bug ynpaene-
Hus BeHTUnsTOpoM — Bykesl "P" unun "A” (o
HUX HWXE). YMCNOo BIUTHOHEHHBIX CBETOAMO-
noe rpynnel HL1—HLS ykaswiBaet Bbl-
OpaHHy0 CTYMNeHb YacToThl BpaLEHWs
BeHTunaTOpa. B TeueHwe atmx Tpex ce-

patypbl (Hanpwvvep, ycTaHaenvBaeMbIMU
Ha aesTomoOwnax BA3 pecatoro cemeri-
cTea). bnok ¢ nBYMA OaTiMKamy Noseo-
nAeT WCKMIOHUTE CUTYAUMIO, BO3HMKAI-
LYI0 B MEXCE30HLE: KOrfa Npw npoxnag-
HOIM Noroge canoH asTomobuns Harpeea-
eTCA Bbile 33a0aHHOW TemnepaTypsl W
KOFia OTONWTENb MOAAET XONOAHBI BO3-
Ly, TIOKa He ocTelHeT parynk [1].

Ina yMEHbLUEHWS 4HMCna NPOBOLOE,
coepUHSIIOLLIMX BIIOK YNPAaBNeHus 1 pyyKy,
a Takke [ns ynpoweHws MOHTaxka B
YCTPOWCTBE NMpUMEHeHa AvHamu4eckas
WHAMKALMSA, KOTOPas OpraHua3oeaHa nyiem
npepeiBaHunin ot Tamepa TMRO. Yepes
onpefeneHHLIe NPoOMEXYTKN BPEeMEeHU
NPOVCXOAMT NOCNeOBaTensHoe BhiBELe-
Hwe nidopmMaumn Ha uHavkartopbl HG1—
HG3. OT MUKPOKOHTPOJ/NEPA OHa B NOcne-
[OBATENBHOM KOAE NOCTYNAET HAa CABWUIo-
8biid perucTp DD2, K KOTOpOMY NOAKMoYe-
Hbl 3HaKo0BpasyoLLne aNeMeHTE nHauKa-
TOPOB, HTO MO3BONAET ONPEeAeneHHLIMU
COMETAHUAMK 3nemeHToB dopMuposaTh
usobpaxeHue undp u Byke.

Bropon caewrosbin peructp DD3
NOCPEACTEOM VHBEPTOPOB HA TPaH3UCTOo-
pax VT1—VT3 ynpaenser karoaamu uyd-
POBLIX MHAWMKATOPOB W aHogaMu CBeTo-
mvopoe HL1—HLS. W3-3a nHepuwn 3pe-
HWS MEPLIAHWE MHOWKATOPOB HEe3aMETHO.

B OCHOBHOM pexume WHOWKaTOpHl
HG1—HG3 orobpaxalor Temneparypy B



canoHe aBToMOBuUNS, a cBeTroauoabl
HL1—HL5 — ewibparHyio yactoTy Bpatie-
HUS BeHTUIATopa (CcM. Tabn. 1).

MoBOpoTOM PYHKM YNPaBNEHWST MOXHO
YCTaHOBUTE XENaemylo YacToTy BpalleHns.
lNoBOpPOT NO Y4COBOW CTPENKE YBENHW-
BaET HacToTy Ha OOHY CTYNEeHb, NPOTUE —
ymeHbewaeT. fpy ocTaHoBAEHHOM BEHTU-
NATOPE BCE CEBETOOMOAEI BIKMIOYEHS!.

Jnsa Toro 4robbl N3MEHUTL TEMNEPAaTY-
py, KOTOPYtO BNOK AOMKEH NOOOEPXVBATL,
HEeoBX0OMMO NeperT M3 OCHOBHOIO pe-
XUMA B YCTAHOBOYHBIN, ONS Yero KpaTko-
BpemMeHHo (He Gonee wem Ha 1 ¢) Haxu-
MEIOT Ha pyYky oT cebs, npu aTom 3ambi-
KaIOTCH KOHTaKTE KHOMKYK SB1.

B yCTaHOBOYHOM PEXMME MHOWMKATOPLI
HG2 1 HG3 nokaswlieaiot yncno ot 15 go
30 — ycTaHOBNEHHYIO paHee Temnepary-
py. MNoBopaquKnBan pyHKy, U3MEHSIOT YMCNO
(No YacoBOW CTPESNKE OHO YBENWYMBAETCH,
NPpOTUB — YMEHBLLIZETCS ), TEM CamMbiM yC-
TAHABNMBAIKDT XENnaemylo Temneparypy.
LLiar ycTaHoBky (nepexon py$ku oT 0AHOro
PUKCUPOBEHHOrO NONOXEHWs K oYepen-
Homy) — 1 °C.

Kak 6ui10 cka3aHo paHee, B yCTaHOBOM -
HOM pexume viiaukaTop HG1 otoBpakaet
6ykenl P unu A. Ony 0603HAYAT B,
YNPaeneHus YacToTod BpaleHUs BEHTU-
naTopa: P — pyuHoe ynpaenenwe, A —

KO MOBOPAaYuBalnT py4ky 0 4acoBoii
cTpenke w ycranasnueaiotr ymcno 30. Ha
wHaukaTopax HG2 w HG3 nosenswoTtcs
LWITPWXK — YCNOBHOE u306paxeHne Nnoeol-
LEIOLLIECS N NOHKAIOLLENCS C TEHEHW-
emM BpeMEHW Temnepatypol (cm. tabn. 1).
Mpy NPUHYAUTENEHOM YNPABNEHK SNeK-
TPOKPaHOM aBTOMATUHECKOE YTpaBneHue
BEHTUMSITOPOM HEOOCTYNHO, MHAMKATOPR
HG1 6ypeT otobpaxars Tonsko Gykey P.

INMocne TOro Kak B YCTAHOBOYHOM PEXM-
ME NepecTan NOBOPRaYMBATE PYYKY 1/ UK
OTMYCTUIK €€, 3AaMNYyCKaeTcs TaliMep MMK-
POKOHTRONNEPa Ha BpemMs NpuMepHo 3 c.
Mo ucTeyeHn ykasaHHoro Bpemern 6aok
BO3BPALLAETCH B OCHOBHOW PEXUM W
uHaukarops HG1—HGS nokazwigaloT 3Ha-
4YEeHWE TEMMNEPaTypkl B CanoHe.

Ecnv B ycTaHOBOYHOM pexume Owino
BHIGpaHO ABTOMATWHECKOE YyNpaBneHue
BEHTWASITOPOM, TO MPY M3MEHEHVN HACTO-
Thl €70 BpalleHusi BPYYHYI0O B OCHOBHOM
pexume (4T 0BLIMHO CBA3aHO C Heobxonu-
MOCTHIO NosyHeHnst Bonbiluei NPoMsEoaM-
TENLHOCTU BEHTUNATOPA) SBTOMATUHECKOE
YNpageneHue OTMEHAETCS, T. €. NPK OTKPbI-
BaHWM WO 38KPLIBEHWMK BNEKTPOKpaHa
4ACTOTA BPaLLEHWS MEHATLCA He ByneT.

Kak yxe Gbino ckasaHo, MWKPOKOHT-
ponfep cHUTLIBAET Temnepatypy obowmx
LATYMKOB. BeIXOA U3 CTPOS OOHOTO W3 HUX

A B YCTaHOBOYHOM PEXMME BO3MOXHO
TONLKO U3MEHS$ITH COCTOSHWE SNEKTPOKpaHa:
€CIV OH OTKPHIT, TO MOBOPOTAMI PYHKK KpaH
3aKkpeIBaloT, U HaoGopOT. ABTOMATUHEGKDE
YNPaeneHne BEHTUAATOPOM HEAOCTYMHO.

Bo BCEX onUCaHHLIX CRy4asX ynpaens-
OLLME CUrHanNel Ha ANeKkTpoKpaH nocTy-
nalT TONBLKO B OCHOBHOM PEXWME, HTO
MNO3BONSIET NCKIIOHUTE BO3MOXHOCTE MHO-
TOKpParHOro  OTKPLIBAHWA/3aKPbiBAHNS
KpaHa B NpoLecce ycTaHoBKy Tpebyenmoit
TEMAEpaTyps WM M3MEHEHWS €ro co-
CTORHUSA.

JAns ynpasneHus BEHTUNSTOROM MpuU-
meneHo WKW perynuposarve (06 sTtom
MOXHO NpoYuTaTh B [2]). MMnynbcel ynpae-
nexnust TpaHsuctopom VI8 dopmupyer
MUWKPOKOHTPOMNEP. ViamMeHeHem LLmpuriHe!
(AMTENEHOCTW) MMMYNBCOB YAAETCH pery-
npoeatk abdeKTMBHOE HanpsxeHwe Ha
anexTpogeurartene M1 BeHTUnsTOpa OT
HyNs1 no HanpskeHus Goproeoid cetw. [nst
COMMacoBaHnsi YPOBHEV HanpsxeHws Ha
BBIXOLE MMKPOKOHTPONNEPa W Ha 3aTBope
TpanaucTopa VT8 npenycMoTpeHsl NpoMe-
HYTOHHBIE TpaHauctopul VT6, VT7. stk
CTYNEHel YacTOTh BPaLLEeHWS BEHTUIATOPA
no3BonaT obecrieunts Tpebyemyio ad-
dekTMBHOCTE 0Bayea NoboBOro cTekna ae-
TomoBuns U oborpeesaHus canoHa npwu
MUHWMYME aKyCTUHECKOTO LUYMA.

Tabnuua 2
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aeTomatuyeckoe. Mpu py-HOM ynpasne-
HIAV HYXKHYIO CTYNEHb 33210T NOBOPOTaMW
PY4KW, @ NpWM aBTOMaTMY4eckomM npegny-
CMOTPEeHbl [Ba (DUKCUMPOBaHHBIX 3HaYe-
HWRA: NPV OTKPLIBaHWK 3NEKTPOKpaHa (T. e.
KOrpa UOEeT HarpeBaHve canoHa) yeTaHase-
NVBAETCH BTOPas CTYNEHb, @ NPU 3aKpbi-
BaHuy (OX1@XOEHWE canoHa) — nepeas.

970 no3ponsAeT GbICTPeE HarpesaTh ca-
NoH 1 Bonee paBHOMEpPHO oxnaxaars. [Ans
BLIBOPA XeNaemoro BUaa yripasneHus BeH-
TUAATOpOM Heobxopumo, Boias B ycTa-
HOBOYHLIN PEXMM, HAXATH Ha PYHKY U yaep-
XvBaTk ee Haxkatoi Gonee 1 c¢. Ha tabno
cuUMBONBl “P" 1 "A” BygyT CMEHSTLCS C ne-
pyvogom npumepHo 1 c. Buibpae Tpeby-
enbill B, yNpasneHus, py.ky OTIYCKaIoT.

B ycTaHOBOYHOM pexmmMe MOXHO Takxe
NPUHYAWUTENBHO OTKPbLITE WHW 3aKPbITh
KpaH. Hanpumep, korpa HeoGxoaumo 3a-
MEHUTE B CUCTEME OXNaXAAIOLLYI0 XUf-
KOGTh, 3MEKTPOKPaH A0MXEH BTk OTKPBIT.
Wnu ecnn BO3HWUKaeT HeOOXOAMMOCTb
MPeKPaTUTbL TIPOTEKaHWE OXNaxaaoLei
XWAKOCTK Hepes TennoobMeHHWK OTonu-
Tens No TeM UK MHBIM NPUYKMHAM, TO KDaH
3aKPLIBAIOT.

Y106LlI 3aKPLITE 3NEKTPOKpaH, Heobx0-
OMMO, MNOBOPaLsvBas pyqyky NMPOTHE 4Yaco-
BOW CTPERNKY, YCTAHOBMTE KpaiHee aHayqe-
HWe Temnepatypsl — uucno 15. Cneny-
0K NMOBOPOT PYYKKW 33KPOEeT KpaH.
OTKpEIBAIOT €rc TakMm xe o6pasom, ToNb-

(N1 noTepa CeBA3KM C HWM) Mo3BONAET
COXpaHTh PaboTocnocoGHOCTL CUCTEMDI,
rnpw aTom BNoK NOAAEPXVBAET Ha 3a0aH-
HOM YpOBHE Temneparypy paborawoilero
[aryvka: canoHHOro UK YCTaHOBIEHHOMO
B BO34yxoBOge. B Takomn cutyaummn npoue-
AypLl YCTaHOBKM Tpebyemol Temneparty-
pPHl B YCTAHOBOYHOM pexunMe u Bupa
YNPaBneHUs BEHTUNATOPOM HE OTNUHAK0T-
CH OT ONUCAHHBIX BRILLIE,

A BOT B OCHOBHOM pexume Ha Tabno
Temnepatypa ¢ paboTalouerc Aartkuka
HaYyMHaeT NepuoANHECKN CMEHATBCH CHM-
sonom "¥Yn1", ecnu pabotaet gativik BK1,
YCTAHOBMEHHLI B BO3Ooyxoroge ("Yni1™
o3HaqaeT "ynpaenenve neykoil ot BK17),
unu "Yn2", ecnin patoraet pativk BK2 B
canoHe. 310 NO3BONFET ONpPeaenuTL, No
TEMMNEPATYPE KAKOro AATH1KE BEINONHAST-
CH YNpPageneHue.

Buixog, 13 CTPos uAKM OTCYTCTBUE CBS3U
¢ obovMK Aativkamm Takke He daranex
AnA cucTeMel. B aTom cnyyae B OCHOBHOM
pexumMe Tabno orobpaxaer ycnosHoe
vaobpaxeHue COCTORHWS 3NeKTpoKpaHa:
OTKPHIT ANV 3aKpLIT (LWTpuxn B Tabn. 2),
KOTOPOE MOXHO WHTEPNPEeTUPOBRaTE Kak
MOBBLILLAIOLLYIOCS WM NOHVXKAKOLWYIOCA C
TEHEHMEM EpPEeMEeHw Temneparypy. Ha
Tabno ycnosHoe usotpaxeHue nepuoam-
4Yeckn cMeHsieTcs cumeonom "1E2°. Ero
MOXHO paclumdpoeaTs Kak olumnbka (Error)
0B0UX AATHMKOB.

B npouecce paboTel Gnoka B 3HeEpProHe-
3aBUCUMON MAMATY MWKPOKOHTpO/epa
COXPaHsIoTCA 3HAYEeHWs PEerucTpoB, Onu-

K Bpy6.
14 DDt

K Bai6.
17 DD1

caHHble BeilLe. Ha pue. 2 noka3aH ¢par-
MEHT CXEMbI, KOTOPbIA C y4eTom gopaboTiu
nporpamMmMel MUKPOKOHTPOMNEpPa Mo3eo-
RAET COXPaHAaTL MH(MOPMALMIO B MNaMsATH
EEPROM KoHTROJINEpPa TONMLKO MO BLIKITIO-
YeHWIo NUTaHus. Ha nedarHoi nnare Bnoka
npenycMoTpeHsl MEecTa ANA YCTAaHOBKM
anemeHToB 3Toro ¢gparmenta. Ho B npo-
rpaMMe, HaxoOsUelcs B apxvMee CTartb,
Takasn GYHKLWS HE peanv3oBaHa, 3anuce B
namsTe EEPROM MUKpOKOHTpOAnepa npo-
WMCXOOMT Cpasy nocne W3MeHeHWs coxpa-
HAEMBIX MapameTpor. MNoatomy ons pabo-
Tbl C 3TOI NporpammMoii Bmecto amona VD4
Ha Nnarty HaJo BnasTk NPOBONCYHYIO Nepe-
MbI4KY, 8 OCTa/IbHBIE 3NeMeEHTE! (parMeHTa
Ha pUC. 2 He YCTaHaBNMBaTh.

{Oxonyanwe cneayer)
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HALLA KOHCYJIbTALUSA

KOBAJNEHKO C. MHeepTop—3amen-
nTenb BpaLieHns Tpexda3noro anexT-
poasuratena. — Paguwo, 2005, Ne 11,
c. 40, 41.

MeuyarHas nnara.

HYepTex BO3MOXHOIO BapuaHTa nnatst
vHBEpTOpa n3obpaxeH Ha puc. 1. Ha Heit
pa3MeLleHEl BCe AeTanu, Kpome TpaHe-
dopmMarTopa NUTaHus, CBETOAMOAOB, ONTO-
TUPUCTOPOB W BEINPAMUTENBHLIX MOCTOE B
uenax o6MoTok anekTpogeurarens. Mnara
paccyuTaHa Ha NPYMEHEHVE PE3VCTOPOR
MIIT, C2-33, kepaMn4eckx KOHOeHCAaTo-
poe K10-17 (C1, C3, C4, C7), KM (C8,
C8—C10) 1 okenaHsix cepun TK dupmst
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Jamicon (C2, C5). BuinpamutenbHbIia MOCT
VD1 — DFO1M, grop VD2 — 1N4002, cra-
Bunuaatop Hanpsekenns DA1 — 7805 B
kopnyce TO-220. He nokasaHHbIi Ha cxe-
me pe3wctop R7 (compoTvBneHmem
1 kKOM) coepMHAET BXOObLI HEWCMNOSb3Ye-
MbiX BNEMEHTOB MUKpocxemsl DD1 ¢ nno-
COBLIM NPOBOAOM NUTaHMKS.

LUMLUKMH C. Taiimep Ha MUKPOKOH-
Tponnepe. — Papuo, 2009, N2 8, c. 22,

MeuyarHan nnara.

YepTex BO3MOXHOMO BapuaHTa rnnambl
Taimepa naobpaxed Ha puc. 2. Ha Hel
pasMeLlEHbl BCE OeTamm, KPoOMe MHOWKa-
Topoe HG1—HG3, HL1, kHonok SB1—
SB3, ewiknoyarens SA1, pazwemor X1, X2
w nnaekux Bctasok FU1, FU2. MNnara pac-
cyvTaHa Ha ycTaHoeky peswctopoe MIT,
C2-33, kepamuveckmx KOHOEHCaTOpoR
K-1 (C5, C6), KM-5 (C1, C3, C4), okcun-
Horo cepuu TK duvpmer Jamicon (C2) m
KBapLEeBoro pesoHatopa B kopnyce HC-
49U, Bo uzbexaHue BeIXOOa W3 CTpos
MWKPOKOHTPpONNepa npu naike (mna-za
neperpesa v BO3AencTBNA CTaTMiecKo-
ro 3NeKTpu4ecTea) pPekoMeHOyeTcs Ans

COBAVHEHWS €ro ¢ peTansMu Ha nnare
YCTaHOBKUTE 20-rHE3OHYIO NaHenk.

XWUOKOBA A. Ceerodop. — Papmo,
2006, Ne 12, c. 51.

MeuaTHasn nnara.

Yeprex nnatsl NPeACcTaBneH Ha pyc. 3.
MocTosHHbIe peavcTopsl — MITT, C2-33,
okcuaHbli koHgeHcatop C1 — cepun TK
¢bwupmbl Jamicon. Koupencatop C2 (KM
emkocTeio 0,047—0,1 mkd) — Gnokmpo-
BOYHBIA B LIENW MNUTAHUSA MUKPOCXEM,
pesvctop R4 (1 kOm) coeovHseT Bxomb!
HEWCNONL3YEMBIX 3NEMEHTOB MUKPOCXe-
mbl DD1 ¢ nMocoBeIM NPOBOAOM MUTAHNS.
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OBPATUTE BHUMAHMWE

BALUHMPOEB A., BALLMPOEB C. Lug-
poBoii kogosbii samox ¢ UK knovom. —
Pagwo, 2010, Ne 1, c. 32, 33.

B kogoBom 3amMKe npuMeHeH keapue-
Bbili pE30HATOD Ha Yactory 3,6864 Mlij(a
He Ha 4 MIL, kak ykasavo Ha puc. 1 B
craree). fonycrinmo B oBoux ycTpoii-
cTBax (3amMke n KAKYe) HMernonie30Barhb
pe3oHaropsl Ha 4 MIL.

MYXUH B. Bnok 3axurains Ha MsK-
pokoHTponnepe g BA3-2108, BA3-
2109. — Paguo, 2009, Nz 12, c. 36—39.

HomuHansHoe conpoTneieHne pesmc-
Topa R14 — 0,1 On.



craeneHHbi 6e3 NPUCMoTpa OTKPLI-
TBIA KpaH MOXET NPUBECTW K 3aTon-
NEHWIO KYXHW WAW BAHHOI KOMHATHL
lMoatomy BecbmMa rnoneaHsiM B ObITy OKa-
xeTcs npuGop, NoAZIOLLME CUrHan nepe-
MNONHEHNA KYXOHHOW MOWKW MAW BaHHEL.

CyLIeCTBYIOT CUrHanM3aTopsl YPOBHSA
BOAbI, MNOCTPOEHHLIE HA Pas3NMHYHLIX Gran-
YECKMX NPUHUMNAX: YILTPASBYKORLIE, O~
TU4ECKWE, EMKOCTHLIE. Hanbonee npocTo
W AOCTYMHBl N8 NMOBTOPEHWS KOHOYKTO-
METPUYECKIME CUrHANWM3aTopLl, AeCTBMe
KOTOPbIX OCHOBAHO HA M3MEPeHUK COnpo-
TUBAEHWUA MEXJY SNEKTPOLAMU, U3MEHS-
IOLLIEroCA NPU KX NOMPYXEHUY B BOAY.

Mx ocobeHHoCTE — HeoBXoaMMo MNpK-
KNaObiBaTh K 3NeKTpofjaM nepemMeHHoe
HanpsxeHne, YToBk! UCKMIoHYUTE TIOBPEX-
AeHWE ANEeKTPOXMMUYECKUMK Npouecca-
v, Opyroi cnocob nogaeunte 8TW Npo-
LIECChI 3aKNIOHAETCH B M3MEPEHUI COMnpo-
TUBNEHUA NPW CTONb MANOM TOKE, HTO
YNOpPAAOHeHHOe ABWXEHWE WOHOB B BOLE
Tepnetcs Ha doHe KX xaotuyeckoro Gpo-

YHOBCKOIo ABKMMXEHWH.
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CurHanmaaTop ypoBHS BOAbI, paboTain-
LUK NO 9TOMY NPUHLMNY, BOBCE He 06sa3a-
TENbHO CTPOUTL H2 MUKPOCXeMax C yHu-
KanbHbIMK NapameTpamui. OH MoXeT BbiTh
NOCTPOEH BCEro Ha Tpex oBbIMHbIX TRaH3u-
cTopax no cxeme, w3obpaxeHHoW Ha
puc. 1. 310 — HECUMMETPUHHLIT MYNLTH-
sMOpaTop Ha TPaH3WCTOPax PasHoN CTPYK-
Typul VT2 n VT3, HauvHaowmin paborars,
KOrfa CONPOTUBNEHWE MEXOY SNeKTpoaa-

vy E1 n E2 Hvpke onpepeneHHoro sHave-
Hus. MHpukaTopoM paboThl MynsTuenbpa-
Topa cnyxut ceetopwon HL1. MNuraercs
CUrHaNW3arop OT NUTUEBOrO 3NEMEHTa
G1. MNockonbky TOK, NOTPeGnsieMblil OT
HEro B JEXYPHOM pexume, CpagHumM C
TOKOM CamMopaspsaky, BIKMOYATENk M-
TaHvs He NPEeAYCMOTPEH.

Tok, npoTexkalouwmii yepes pativk, 0b6-
pazosaHHbIi anekTpogamu E1 v E2, ouenb
MaU, OH CONOCTaBKM C 0OpaTHbIM TOKOM
konnekTopa TpaHawcTopa VT2. YTo6hl

29,5

R o E
Puc. 2

VICKIIOHUTL BIMAHWME 3TOr0 TOKa W pacium-
PUTH MHTEPBAN, B KOTOPOM MOXET uame-
HATBCH CONMPOTUBNEHWE AaTyuka, B Baso-
BYIO Lernb TpaHaucTopa VT2 BBegeH Tpax-
auctop VT1 B gMogHOM BRIOYEHWW, [py
W3MEHEHWM CONPOTUBNEHWA AATYMKa B
wHTepsane ot 1 go 10 MOm cooTHoLEHKWE
OMTENEHOCTW BCNelwek ceeToanona HL1
¥ Nay3 mexgy HAMU Taloke UM3MEeHAETCH,
4TO NO3BONAAET KOCBEHHO OLEHWTL SMnek-
TPONPOBOLHOCTE XUOKOCTY, B KOTOPYHO
NOrpyXeHbl ANEKTPOAHL.

MNeyaTHas nnara curHanuaaropa npeg-
cTaeneHa Ha puc. 2. OHa paccyvTaHa Ha
YCTEHOBKY 3NEMEHTOE [i5 NOBEPXHOCT-
HOMO MOHT&Xa, 38 MCKMOYEHNEM pasme-
LLEHHLIX Ha CTOPOHEe, e HeT rneYarHbIX
npoeocaHWKOR, ceetoguopa HL1 v ane-
meHTa nutadva G1 B nepxarene (pMc. 3).

MmnopTHele TpaHaucTopel BCB47C un
BC857C MOXHO 3aMEHUTH OTEHECTBEHHBIMU
cooreercreeHHo KT3130A-9 n KT3129A-9 ¢
K03hOUMUMEHTOM NEPENaYY TOKA HE MEHEE
200. Ecni, noxepTeoBae rabapuranmit Npu-

Ten. 607-88-18
E-mail:

mail@radio.ru

BGopa, nepeiimi Ha OBbINHBIE KOMIMOHEH-
Tol, TO MOAOVEYT ¥ TRAHSMCTOPL! Cepuin
KT3102 (n-p-n) 1 KT3107 (p-n-p).

B kavecTse anektpopos E1 wn E2
xenarensHo MCNonbL30BaTh CTEPXHW U3
Hep)ﬁ(aBelOl.l.l,el}i cranw, 3aKpennerHee
Ha GTOPONNAacTOBOM  W30NATOPE.
Heponyctumo penate U30nsTOp U3
TEKCTONWMTA WKW CTEKNOTEKCTONUTA.
3T MaTepuansl OHEHb MArPOCKONMNHEIL,
W CONPOTHENEHWE MEXN Y 3NEKTPOOaMK
MOXET OCTaTLCH OOCTATOYHBIM ONR cpaﬁa-
THIBEHWA CUIrHanNW3aropa pOaxe nocne
NOHMXEHWA YPDOBHA BOOE!.

Bepxartens anementa G1 Haliper Ha
MaTepPUHCKON NNaTe OT CTaporo KOMIbloTe-
pa. Ha takoir nnare, ckopee BCero, HaiayT-
CA W ApyTve HeoBXoAMMEIE M5 N3roTOB/Ie-
HWA CUrHanu3aTopa anemMeHTs! — TpaH3uc-
TOpbI, PE3XCTOPEI W OKCUOHLIA KOHOEeHCa-
TOP B8 NOBEPXHOCTHONO MOHTaXa.

CoBpaHHblil M3 WUCNPaBHBIX peTanei
VPOBHEMED HauuHaeT paborarte Npu nog-
KIONEeH niuTanma. Ecnn ConpoTueneHne
MeEXOY anexkTpofaMi CRWMWKOM HW3Koe U
CBETOAMOA HE MWraeT, a CBETUT HeNnpepLie-
HO (4T0 NPUMBOOMT K M3NULLHEMY Pacxopy
SHEPIVV 3NEMEHTA NUTaHUs ), HeoGXoaUMO
YEENUYWTE CONPOTUBNEHWE pesuctopa R1
no 2,2 MOm. Ecnv curHanuaarop He cpa-
BareiBaeT npu oM CconpoTUBREHWUN
MEXIY SNeKTPOOamMn OATHMKE, NpoBepsTe
KavecTeo Naiiky (0COBEHHO BO BXOOHLIX
u,ens:x), da TakKe KOHTaKThl AepxaTens ane-
MEHTa NTaHWA 1 Cam SNeMeEHT.
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Xoaukv — n3a KBapLeBbiX 4acoB

A. MAMUYERB, n/o LWWaranoso CmoneHckoi o6n.

Korga-to B KaXgom LOMe Ha CTEeHEe BHWCEeNH 4achi, KOTOpbie B
Hapoge NackoBO HasbiBanu xogukamu. C HacTynneHmnemM Beka snex-
TPOHUKU UM HA CMEHY NPULLIN 2AeKTPOoHHbIe Yacsel. Ho, kak aTo Bce-
raa 6siBaeT, NO4M CKIOHHBI BCIOMWHaTL OblIbie BpeMeHa v BCe CBSi-
3aHHoe ¢ HumMU. Tak BO3HUKAEeT MO[Aa Ha crapuHy. OQHaKo KyinuTh
cerogHsi HaCTOSLUME XOQUKU OYEeHb TPYAHO, OHU AAaBHO YXe He
BbIlTYCKaIOTCH NPOMBILLNIEHHOCTbIO. 338 COBPEMEHHBIE K€ Mogenu

XOOUKOB,

BBINOJTHEHHbIX nNog CcTapMuHy,

npugercsa BbIJIOXWUTE

HEeCKONbLKO ThICAY pyoneii... Mexay Tem, ecnu 3axoTeTe, TO MMHTA-
L0 XO4MKOB HETPYAHO CcO34aTb Ha OCHOBE COBPEMEHHBIX YaCOB...

[} HEWHWIA BWA, YACOB-XOAMKOB, WU3ro-
' TOBNEHHEIX HA OCHOBE HACTOMNLHBIX
KBApPLEBbIX 4aCOB, NMOKasaH Ha pwmc. 1.
Xop 4acoB CONPOBOXAAETCA KavyaHuem
MafATHUKa ¥ XapakTepHbiv THUKEHWEM,
rnasa CoBbI MPKW 3TOM MUWFaKOT B TAKT KOME-
BaHuaM MasTHUKA.

Cxema SnekTPOHHOIO yana, "npespatua-
HOLLErQ” HACTONBHLIE Hackl B XOamku, M306-
paxeHa Ha puc. 2. lNo cym, 910 reHepa-
TOP, COCTOSILLMIA M3 onTonaps!, 06pasoBaH-
HOA ceetoamonom VD1 1 doroTpaHancTo-
pom VT1, munnmamnepmerpa PA1, koHoeH-
cartopa C1 v younurens noCTOAHHOMO TOKa
Ha TpaHaucTope VT2, doToTpaHsncTop on-
Tonapel 1 pesuciop R2 obpasyiot penu-
Tefb, C KOTOPOro HacTk HANPSXKEHUA NuTa-
HWs yepes peavcTop R3 nopaercs Ha Gaay
TpaHaucTopa VT2. B MexoaHOM COCTOSHUM
MasTHVK (BepHee, ero BymaxHoe nopobue,
3AKPErNEeHHOe Ha CTPENkKe Munnuamnep-

-2t

. MeTpa) NepexkpLIBaeT CBET OT CBETOANOLAA K

hOTOTPAH3NCTOPY, NOITOMY NOCNE BKIHI-
YEHWA MWTaHWS Er0 CONPOTUENEHWE BEMN-
ko, koHpeHcatop C1 3apskaeTcs 4Yepes
pesuctop R2, TpansucTop VT2 3akpuiT.

Mo Mepe 3apaakn HaNPsKEHWe Ha KOH-
[EHCATOPE YBENWHUBAETCS, M KOTAa OHO
pocruraer npumepHo 0,7 B, TpadHaucTop
VT2 HauMHaeT OTKphiBaTkcs. Boapacta-
IOLWMEA  KONNEKTOPHLIHA TOK 3acTaensieT
CTPesKy MWINMMaMnepMeTpa OTKINOHWTLCS,
ceetoguoas HL1, HL2 (masa cosbl) —
3axeybes, a NoACOeaVMHEHHBIR Napannenk-
HO MM 2ByKoMaNy4aTens HA1 ¢ BCTpoeHHbIM
reqepatopom 34 — M3parb xapakrepHuii
3BYK "TWK-Tak". C BbIXOAOM MaATHMKA M3
3a30pa onTonapel OTKpLIBaeTcH ee (oTo-

TpaHaucTop, kKoHaeHcatop C1 BeiICcTpo pas-

psxaeTcsl Yepes Hero u TpaHsuctop VT2
aakpuiBaeTcA. B peaynsrate ceetogvogs
HL1, HL2 racHyT, MasTHVK BO3BpALLAETCSH
Ha3ad 1 BHOBb 3aTeMHSeT (QOTOTpaHanc-
T0p, NOCne 4ero NpoLecc NOBTOPSeTcs.
Peauvctop R1 orpaHiiveaeT TOK Yepes cee-
TOOMOA orTonapsl, peavcrop R4 — uyepes
ceeropuronkl HL1, HL2 1 munavamnepmerp
PA1, peanctop RS — yepes 3Bykouany-a-
Tens HA1. Konpexcatop C2 "cpesaeT” Bhic-
LUME HaCTOTHI CreKTpa ero Konebammii.

Jetann y3ana MOHTUPYIOT Ha NEeYaTHON
nnarte (puc. 3) M3 ogHocTopoHHE dhonsrn-
pOBaHHOro crekorexkcronuTa. Peawcro-
pbl— MJTT, C2-33, konaeHcaropsl — K50-35
WA aHENOMVYHBLIE UMNOPTHEIE.

B aBTOpckOM BapuaHTe NpVMMEHEHH
onTonapa € OTKPBITEIM ONTUHECKUM Ka-
HANOM ¥ 3BYKOM3AY4aTeNb C BCTPOSHHBLIM
reHepaTopom OT CTaporo KOmneioTepa
"PobGoTpoH". 3ameHsaioian onronapa mo-
KeT ObiThb KaK roTOBOM € OTKPLITHIM OMNTUYE-
CKMM  KaHanom (Hanpumep, cepun

AOT147), Tak » camopeneHon, COCTaBNEH-
HOW, Hanpumep, W3 CBEToAMoAa cepun
AJ307 v dortorpaHzvcTopa PT-2K. Boa-
MOXHaR 3amMeHa 3BYKOW3Ty4YarTens

HCM1601A, HPM14AX, HPM24AX 1 T. .
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OCHOBA MEXaHU3ME MasITHUKE — M-
amMnepmeTp MarHUTO3NEKTPUHECKOI crucTe-

Mbl C TOKOM MNOJSIHOMO OTK/IOHEHUR CTPEnku
1...3 MA. YacTb erc Kopnyca ¢ 3alupTHBIM
CTEKNOM U LUKany yAansioT, a K CTPenke npuy-
KNeueaioT BymaskHbIin “rpy3” MasTHika. Ons
YCTaHOBKN MEXaHM3Ma Ha OCHOBaHW XO4M-
kOB (kopofuaroe LWaccuy, CKIEeHHoe K3
NWMCTOBOro MNONMCTAPONA W OpraHHecKo-
o CTeKna) UCronL3YIoT ABa YronKa, CorHy-
ThIX M3 NONOCOK NMMCTOBOrO aMOMUHWEBOIO
crnasa ToALmHOM 1,5 MM WY 3aKpereHHbIX ¢
MNOMOLLBI) FEEK HA LUMUMBKAX-BBIBOLAX Mu-
6opa Takum obpasom, 4ToBE B pabouem
TMONOXKEHVV €ro CTPENKA C MPy30mM MaaTHWKa
Bbina obpallera eHu3, Ha ocHoBaHwm yron-
KiA 32KPENsoT OBYMS BUHTAMU C raiikamm.
Ontonapy VDIVT1 ycranaesnueaoTr Ha
COMHYTOM M3 XecTu IN-00pazHom KpoH-
LWITEHHE, NPWKNEEHHOM K OCHOBaHWIO C

TaKum pacyeTom, YToBel B NONOXEHW pas-
HOBECHS MauTHUK NEPEKPBIBAN ONTUYeCcKuii
KaHan, He Kacanch ee Kopryca.

Ha sToMm 3Tane pekomeHoyeTcs npous-
BECTWM MakeTHylo cOOpKy ycTpoicTea (co-
EIVHUTL BCE eTAaNM COTRacHoO cxeme) 1 Jo-
BUTECS HOPMaNEHON PaboThl XOAMKoB. Ecni
MaSTHVK KA4YaETCH C PhIBKaMIA, HEOBX0AMMO
nogoBparts koHpeHcatop C1 (B npenenax
1...4,7 mk®). Emkocte koHpoeHcatopa C2
noaBupaiot B npepenax 0,2... 2,2 mk®d no
Tembpy 3ByvaHWs 3BYKOB "TuK-Tak”. YcTta-
HOBUMB NogoBpaHHbele AeTany Ha MecTo,
3aKPENAAINT NNATy Ha MWINMaMNEePMETPE.
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Hanee usenekaor 13 Gynapa MexaHuam
KBAPLIEBbIX S2COB W C MNOMOLLBLIO €LLLE OAHOMO
MN-0BpasHoro KPOHLUTERHAa W KNes 3akpern-
NAOT €ro Ha MarHMTe MUINMaMnepMeTpa.
KonTeiHep ans Garapen mitakius (Tpu sne-
MeHTa Tunopaamepa AA) 1 BLIKIKOMATENb
SA1 ycraHaBnMBaloT B NoAsase OCHOBaHWS,
3BYKON3NyHaTeNbh — Ha €ro BEPXHEIN CTEHKE
MEXOY yronkamiy kpenneHus npubopa. C
AVLEBOI CTOPROHBI KOHCTPYKLMIO 3aKPBIBAIOT
TpaneuensaneHoN (B CeHeHUn) KapTOHHOWM
chankNaHENBI0 C ASKOPaTUBHBLIMIA armim-
kaumamu (oM. puc. 1). Ins Toro yrobel ee
6bUI0 MOXHO YCTaHOBWTHL HAa MECTO, He
noepeve CTpenky npuBopa, B cepesvte
HIDKHEM HaCTY (OT OKHa A0 HIDKHEN KPOMKM)
nenaiot paspes. OT neulv KOHCTPYKUMIO
AMLADT FIACTMaCCOBLIM GYTNapoM ©
rpo3pasHon NepeaHeit CTeHKON 1 NPoOCEep-
NEHHBIMW B 3a[HE OTBEPCTUAMMK A5 Npo-
XO[A 3BYKOBLIX konefaHunit. Ei



Po6oT "MypaBein”

A. JIEHKUH, r. PazaHb

Mpepnaraemeii po6OT HaszBaH Tak NOTOMY, 4TO NepPeaBUraeTcs
BAONMS HAPUCOBAHHON TEMHON NMHUM MEIKMMY PLICKAIOWWMY OBU-
HEHUSIMU, HAMOMUHAOWUMKN ABuxeHus mypases. Kpome Toro, oH
crioco6eH nepemMeLyarsCca BA0NL CTEHbI UM MNAMHTYCA.

11 06ot, cxema KOTOPOro rnokasaHa Ha

pMc. 1, BEINOMHEH HA WHTErpankHON
mukpocxeme 74HC14 (DD1), B cocTas ko-
TOPOI BXOOAT LUECTE NOTVHECKWX S3NEMEH-
TOB — WHBEPTOPOB-TpUrrepos LUmurTa.
WCTOYHMKOM nUTaHus cnyxut Barapen
ranbBaHnyeckux anemeHTtos GB1 Hanps-
xervem 9 B. OHa nogkiioueHa K MUKpo-
CcxeMe Hepes uHTerpansHeii crabunusa-

HanpspkeHWe BLICOKOrO YPOBHSA, @ Ha ero
BBIXOfIE — HW3KOro, noaromy avon VD1
3akpoercs. OpHOBPEMEHHO HanpsxeHue
BBICOKOrO ypoBHs oTkpoeT guoa VD2 wn
nepekniount RS-Tpurrep, coBpaHHbil Ha
anemenTax DD1.3, DD1.4, B cocTonHue ¢
BLICOKUM NOM4ECKUM YDOBHEM Ha BBIXO-
ne anemerta DD1.3. Ceeroowop HL1
3aropurtcs, Tpasauctop VT4 otkpoertcs, W

NUTAKOLLEE HANPSXEHWE NOCTYNIT Ha ABU-
rarens M2,
PoBor ctaver nepemellaTsCca BNepen
1 BOOK, W KOrOa OH 38e0eT Ha HYepHYKD
JIMHWIO, YPOBEHb OTPaKEHHOro oT Hee MK
U3NYHEHWS CYLLECTBEHHO YMEHLLUUTCA.
Tok 4epez dororpanancrop VT1 pes3ko
YMEHLLUWTCH, W HanpsXeHWe Ha BXxope
anemenTa DD1.1 craHeT cooTRETCTROBATL
HU3KOMY NOTMHECKOMY YPOBHIO. Ha Bhixo-
€ 3TOro 3/eMEHTA YCTAHOBUTCS BHICOKMIA
ypoBeHk, avon VD1 otkpoetcs u RS-Tpur-
rep MepekniyuTcs B MAPOTUBOMONOXHOEe
coctonumne. Ceetopmon HL1 noracher,
HL2 3aropwtcs, TpanaucTop VT4 3akpoeT-
cn, a VT3 otkpoercst, NnoaTtomy ABUraress
M2 Gypetr obecroueH, a nNuTalollee Ha-
NpsXeHre NocTynvT Ha pewratens Mi.
PoGoT GygeT cmellatecs Bneped, HO B
CTOPOHY OT HEpPHON NK-
o HWM, U KOTO@ OH OKaXeT-

[

vos E(b M2
1N40O0T

CA HaJfl CRET/ON NoBEpX-
HOCTHIO, BECH MPOLIECC
NOBTOPWTCH 3a8HOBO —
po6oT noEepHeT B CTO-
PORY nuHWM. Takum 06-
pasom, NonoxeHve Ha-
npaensouwell  YyepHon
nvHuM po6GoTt onpeane-
NAET B MOMEHT Haesga
Ha Hee.

PerynupoeaTte CKO-
POCTh NEpPedBVXeHus
poBoTa MOXHO C NOMO-
weo W perynsitopa
HanpsxeHus, cobpaH-
HOro Ha anemeHTax

+

SA1 "Brn."
L DA1 L78L33CZ VD7
+ 3 1 R7 1« ‘JN4CIJ?£
Gl | ST : E—%—T—‘
9B I 5 L L R4 430 SA2 2 SA32
Gl c2 c3 ;
1500 nk x 220 mK X Inj MK /,4#’ /}f
x10B x108 D3 i
g RBC-43C-C | RBC-43C-C
l T = prig. 14 DDA
\ DD12 ypy 1Ng148 DD1.4
SA21 ) SA31 4 5 6, = {\L_K}i
R8
/ VT3 KN505A
N N R54.7 x 330
© 7
Rt ‘B VT4 KM505A
848 L-5013SRT
OT-2k b | m
i) !
i} o
Pl DD1 74HC14 R3 [/ Do15 | DD16
3 13 12
Kewe 7 DD1 HL1
L-5013SRT
Puc. 1

Top DA1 ¢ BeixoaHBIM HanpsxeHwem 3,3 B.
370 e HanpPsKeHWe Hepes TOKoOr PaHnyM -
BawLlime peavctops R4, R7 v Beiknoya-
Tenn SA2.2, SA3.2 nocTtynaer Ha wany-
vyarowwe auoas MK ouanasona VD3 v VDB,
crnyxalume 18 NOACBETKN Tpacchl n 06b-
eKTOB, BCTPEYAIOLMXCS Ha NyTi poBoTa.
PoToTpanancTop VT1, wanydawuimii
nvon VD3 pacnonoxeHsl B HUXKHER YacTu
poboTa U COPMEHTUPOBaHLI BHM3. WX
DYHKLMOHANBHOE HA3Ha4YeHne — OoTcne-
XuBark nosnoxedve pobora Ha Tpacce —
YEPHOW AMHMK WKPKHON 20 MM, HaPUCOo-
BaHHOW Ha Benom ¢goHe, Hanpumep Byma-
re. Y1obul BKIKOYWTE 3TOT PEXKM, HeoGxo-
LUMO  3aMKHYTE BhIKnoyaTeny SA2.1,
SA2.2. B atom cnyyae MK wanyyenve omo-
na VD3 oTpaxaeTcs 0T NOBEpPXHOCTH, Ha
KOTOpOI Haxoautcs pobor. Ecnu 3ta
NOBEPXHOCTL CBETNas, TO YPOBHA OTpa-
KEHHOro uanydenws Gyner nocTaroyHo
N5 oTKpeiBaHus ¢oToTpaHaucTopa VT,
Ha exone snemedrta DD1.1 yctaHoButcs

DD1.5 v DD1.6. MNoa-
CTPOEYHBIM  PEe3UCTO-
pom RE nameHsoT anu-
TENLHOCTE UMNYNLCOB
Ha BbIXQAE 3nemeHTa
DD1.6. Mpw BEICOKOM
YPOBHE HanpsKeHws Ha
3TOM BHIXOAE TPAH3W-
ctop VTS OTkpeIT. M

VTS
KIMS05A
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PAZMO N2 9, 2010

MATAIOWEE HANPFXEHWe NOCTYNNT Ha OBW-
rarene M1 wn M2 8 3aBMCMMOCTH OT
TOrC, KaKoi M3 TP2RH3UCTOPOE OTKPHIT —
VT3 wim VT4. MameHsin LAWTEeNnbHOCTh
VMMNY/ILCOB, MOXHO WM3MEHsiTb CKOPOCTb
BpalleHus Banos ABWratenein u Tem ca-
MEIM — CKOPOCTE NepemMeLlenns pobora.

PoToTpansucTop VT2 1 ceerogvof
VD6 nozeonsoT pobGoTy nepefsuraTscs
BOOML CTEHLI wnK nnuHTyca. TNockonsky
OHW YCTaHOBAEHHI C MPaBO# CTOPOHEI
nnatel, TO CTEHKA WUAM MJMHTYC TaKke
[omxHBl OBITE CNpaBa Mo Xomy ABWKEHWS
poBota. [lns BKAYEHWS 3TOro pexuma
paboThl AOMKHE! BbITE 3AMKHYTHI BBIKIIHO-
yarenu SA3.1 n SA3.2 (SAZ.1 n SA2.2 —
pas’oMkHyTH). MpuHUMn paGoTkl yCTPOii-
CTBa aHanoruy4eH ToMy, Kakoi MCrnonL30-
BaH Npuv ABwxeHun poboTa BAONML NUHUA.
Toneko Tenepe MK nanyserve auopa VD6
ByneT oTpaxaTLes OT CTeHkl (NNnHTYCa), a
conporvenenve doToTpatauctopa VT2
W3MEHATLCA B 3aBUCMMOCTW OT €ro
vHTEeHCUBHOCTH, B 3aBwcumocTu oT OT-
paxalweir cnocobHocTK cTeHs poboT
Bypet npubnmxarscs K Hell Ha Gonbwee
WAK MEHBLLEE PACCTOAHWE.

Bce perany MOHTHMPYIOT Ha NeYarHoit
nnare TonwwuHoi 1...1,5 MM U3 ogHOCTO-
pokHe (HONBMVMPOBAHHOIO CTEKNOTeKCTO-
nnTa, ee YEpPTEX Nnokasad Ha puc. 2. MNpwu-
MEHEHBI MOCTORHHBIE peavcTopsl C2-23,
MIT, noacTpoeyHsie WMIIOPTHBLIE
3392H-1 wnm oTeyecTeeHHwe CIM3-19a.
OKCuaHLIE KOHAEHCATOPH — WMNOPTHHIE,
ocTansHble — kepamuyeckuwe K10-17,
CeeToamogbl MOXHO NMPYMEHWTL MobLie
HEMUraloLLWe KPacHoro LiBeTa CBe4YeHus,
Avoas TN4148 MoxHO 3aMeHNTH NBLIMK
Avopamu w3 cepui KAO521, KO522, a
ovopgsl 1N4007 — wa cepun 1N400x.
Boiknouatens nutadus — B1550, SS8,
soiko4aTeny SA2, SA3 — DS-02, anekr-
poasurarenu FF-030PK, 6arapesn
nuTaHus — 6F22.

BHeEWHW BuA CMOHTWPO-
BaHHOW nnatel NoKazaH Ha
puc. 3. Manyyatowmii ayon VD3
w ¢oTorpanancTop VT1 ycra-

| HRBAWBAKT NepneHavKyNspHO
nnare co CTOPOHB NEYATHLIX
npoeogHukoe (pumc. 4). Ons
3TOr0 WX BHEBOAL CHayana
BCTABNAOT B OTBEpCTWs, 060-
3HayeHHule Ha nnate "+7, "-"
(ons VD3) v "3", "K” (ana VT1).
3areMm BHIBOOL  BhirvGaior,
BCTABNAKT B PRAOM pac-
MONOXEHHEIE OTBEPCTUA U APU-
naveaiot. Auopn VD6 w doto-
TpaHaucTop VT2 MOHTUPYIOT,
KaK MOKasaHo Ha puc. 5 — nog
HebonblUMM YoM B GTOPOHY
OBUXEHMS.

B kaqectee

LBYX TepeoHux onop
MCNONL30BaHEI METANNMHECKWE KaHLENs p-
ckme ckpenky. [lng aToro ckpenxky paspe-
30T KyCa4KaMu Nononanm, yeTaHasIvealoT
ux B oTeepctus A, B v C, D B nepepHei
4acTWM MEeYaTHON NMnatel U NPUNAUBAIoT,

vcnone3ys ong obnerdyeHus naliku HenT-
panbHBIF BECNPOMBIBOYHBIN (DIIOC.

MocnenoBaTensHOCTs MOHTAXA [BUra-
Teneil rakoea. lNpeaeapuTensHo U3 meTan-
SIMHECKUX  KaHUENAPCKUX CKPenoK ua-
roTaBnMBealoT YeTuipe MN-o6pasHbie ckobsl,
Jevrareny yctaHaenmBaioT Ha NOSULMK K
GUKCVPYIOT KX 3TUMKU cKoBamu, No pee
LWTYKN Ha OfuH Aeurarens (pwc. 6), npu-
yem ckobbl, 06o3HaveHHLe Ha puc. 2Eu
BLINOMHSIOT TakxXe (QYHKUMK MOHTENHBIX
NepemMbIHex, NO3TOMY JOMkHEL GbiTh Npr-
nasiHbl HageXHo. 3areM W3roTaenuBaloT
NOABECKY 415 KONEC, B Ka4eCTBE KOTOPbIX
MPUMEHEHBI PE3VHOBLIE PONWKW OViamet-
pom 12 mmM. [ng atoro GepyT [pe kavue-
JNAPCKUE KHOMKY C NAACTMACCOBOIA PYHKON.
OTNUNWBAIOT YACTb PYHKK W 3aTEM 3aKpyr-
NS0T HanuibHUKOM MEeCcTo pacnuna, a
METANNHECKMI KOHEL, KHOMKK 3anyxu-
BaloT. HaAeBaloT PONUK Ha METaNNMHECKYI
OCb-CKPENKY W NPpUNavearnT ee K rnnare,
4ToBLl PONWK BAAOTHYID MpUAeran Kk ocu
peurarens. YtoGu BpalleHvie Bana npura-
TeNa NnepenaBanock Ha PONUK, Ha Ban cne-
AyeT HaaeTs TePMoYCaacHHyHo TRyBKy ava-
meTpom Ha 1 mm Bonblue gruameTpa Bana.

Batapeto nutaHus KpensT ABYCTOPOH-
HWM CKOTHYEM K aBurarensim. Tok, notpeb-
NSEMBI YCTPOWCTBOM NpW CpeaHeit cro-
POCTV NEPEMELLEHNA, COCTABNAET OKONO
50 mA v mospactaet oo 100 mA npy mak-
CUMaNLHON CKOPOCTW.

HanaxweaHne NpoOBOAAT B CNeayoLe
NOCNELoBaTENLHOCTH. BRNIOHAIOT pexum
ABUXEHVS NO JIMHWMKW W YyCTaHaBnueaoT
po6oT Ha Hee. OH OomKeH NepenBurarscs
BOOMb JIMHWW, €CNW CKOPOCTE OKaXeTCH
CNULIKOM BONLLLON, OH MOXET YOaNATLCH
OT NUHWK, [OSTOMY HEOBXOAMMO peau-
cTopom R6 yMEHLLLMTE CKOPOCTS.

PeauctopomM R7 yCTaHaBnMBAOT MOLL-
HocTk VK uanyysenvs, 4em oHa BonsLue, Tem
Ha BonblUeM PaccTosiHnM OT CTeHs Byaer
nepeasiratecs pobor. OnHako npy 3TtomM
CUrHan, OTPaXeHHLIA OF TeMHOW NUHUK,
ByneT BO3pacTars, 4TO MOXET NPYBECTU K
TOMYy, HTO POBOT HE CMOXET Ha Hee pearn-
poeatk. [MocKoNbKy Ha (GOTOTPAHIUCTOP
VT2 MOXET NnonajaTe CBET OT UCKYCCTBEH-
HOTO WM ECTECTBEHHOMO OCBELLEHNS, 3TO

MOXET MnomewaTs HopmankHow paborte
ycTpoiicTEa. 47066 YMEHBLWWTE 3TOT 3¢-
dexT, Ha hOTOTPaHINCTOR HANEBaIoT TPYD-
Ky TemHOro ugeta 1a [NBX wnn Gymaru pmn-
HOW 0KoAo 10 MM 11 OPUEHTHRYIOT € B Ha-
npaeneHn oTpaxeHsoro VK nanysexus.



OrpaHuunTens
NPOAONIXNTESNILBHOCTU 3apPAaKu
aKKyMYJIATOPHbIX OaTapeu

U. HEHAEB, r. Mocksa

AKKYMYNSTOpHbIe Barapeyn 4acTo 3apsXaloT cTabuneHbIM TOKOM B
TeyeHue onpeneneHHoro spemern. Yrobel npegoreparnTs nepesa-
PROKY, NPOLEecc KaXabiii pas NpUXogqMTcs KOHTPOAUPOBaTh: paccym-
TEIBATh W 33MOMWHATE BPEMS OKOHYaHWs 3apsanku, cregutb no
yacam, He HAaCTYNWUIT I MOMEHT, Korga ee Heo6xo4uMo NpeKkpaTuTh.
3710 He yRo6HO K, rmaBHOE, YPEBaTOo HenpusTHBIMK NOC/enCTBUSA-
My — 3abblB BOBpeMsi OTKMIO4YUTh Garapero, MOXHO HaHecTu el
HenonpasuMbii Bpen.

Hs3bexars HenpuATHOCTelVi NMOMOXET npegsaraeMblii OrpaHuyYu-
Tenb NPORODKUTENbHOCTH 3apaaKky, npeacrasnsiowuii coboi Tai-
Mep Ha OCHOBE LUMPOKO PACTPOCTPAHEHHbIX 3NeKTPOHHO-MeXaHnye-
ckux 4acos. 1o ucTeseHnn 3a4aHHOro MHTePBana BpeMeHU OH aBTo-
MaTUYECKN OTKIIOYaeT akkKyMynaTopHyrw 6Garaperwo. Ero mMoxHO
UCMONBE30BATE C 3apPAAHBIMU YCTPOWCTBaMK C BbIXOAHBIM HanpsXe-

Huem 5...20 B u Tokom o 20 A.

"I xeMa OrpaHuNMTENsi NPOACIKVTE b=
‘. HOCTW 3apAAKWU aKKYMYNSTOPHLIX
Barapein (panee pns KpaTtkocTW — orpa-
HWYMTENL) W30bpaxeHa Ha puc. 1. Ero
BKAKYAT MEXAY BHIXOOOM 3apsagHoro
yctpoiicTea (3Y) 1 3apsikaemoin akkyny-
naTopHok Hatapeeii. MoTpebnaembtin um

BPEMEHHO WCKMIOHaeT Paspsaky KOHOEH-
caropa C1 yepes cBeToguoL.

3apsaaHblil TOK NOCTYNAET B aKKyMyris-
TOpHYIO Barapelo Yepe3 MOLHGIA nepe-
KJIOYaTEeNbHLIN  MONEBOW  TPAH3WUCTOP
IRF4905L (VT2). MNockonsky CONPOTHBNE-
HWE Ero OTKPLITOrQ KaHana 3aBucuT OT
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TOK HEBEMVK (MPW BRIXOAHOM HanpsxeHun
3Y, pasHom 5 B, He npeswiwaer 1 MA, a
npu 20 B — 4 mA), noatomy Ha xog 3a-
PAOKW OFPaHUNWUTENL MNPAKTUHECKW HEe
BNWAET. B HEM MpYMEHEHBbI 3NEKTPOHHO-
MEXaHUYECKMe Yachi-GyaMNLHUK C NnuTa-
HWEM OT OOHOMO ranbBaHWYecKkoro sne-
MeHTa HanpsxeHvem 1,5 B (nepep nopa-
KNIOMEHWEM HACOB K YCTROWCTBY €ro, ec-
TECTBEHHO, Heobxoaumo ynanTe). Mak-
CUMANBHAA BLOEPXKA BPEMEHM pasHa
124, wero B OONbWKWHCTBE Chy4Yaes
LOCTATOMHO.

Ha Ttpaxauctope VT1 cobpaH anekr-
POHHBIA K04 B LENKW NUTEHWA HaCcoB, CBe-
Toamog, HL1 sBeinonHseT ¢pyHKuMK ctabn-
NWTPOHa C HanpsxeHuem ctabunuaaum
okono 2 B v uHaMKaTopa BKAKYEHWSs
yacoe. KoHgeHcatop C1 — Hakonutenb-
HuEl, OH OBecrneyneaeT HOPManeHy pa-
60Ty 4acoB, NMOCKOALKY NOTPebnseMblii
VMK TOK MMEEeT WMNYNLCHBIN Xapakrep.
Huopn VD1 noHwxaetr cHumaemoe ¢ HL1
HanpsxeHwe npumepHo oo 1,3 B u ogHo-

HaNPsLKEHWA 3aTEOP—WCTOK, MakCuUMans-
HOE 3Ha4YeHue Toka BLIBKPaKT C y4eTom
BHIXOAHOrO HanpsbkeHus 3Y. lNpu ero
3Ha4eHnM, paeHoM 5 B, TOK Yepes kaHan
He [oMXeH npesoiwars 5...6 A, anpy 20 B
moxet gocturats 20 A. Ecnm xe TpaHsuc-
Top cHabauTb ahEKTUBHBIM TENNOOTEO-
[OM, TO TOK YEpPe3 TpaH3WUCTOp MOXHO
YBENUYUTL A0 npegensHoro gns IRF4905L0L
3HaqeHna 52 A (nNpw Hanps>keHwn 3a-
TBOp—McTOK 10 B 1 TemMnepatype okpy-
Xawlen cpeasl no +70 °C).

InA  OTKNOYEHUS] aKKyMynsiTOpHON
BHaTapew o UCTeYeHUn 3a4aHHOrO UHTep-
Bana BpPEMEHW 4ackl WCMNONL3YIOT Kak
Bypunernk. BrmoyeHve 3ByKOBOMO CUIHa-
1a OCYLLECTENAET MEXaHUHeCKNA BbIKI-
vyarent SF1, NOABKKHBIA KOHTaKT KOTOPO-
ro cefAsaH C MexaHW3MOM 4HacoE W B
3808HHBIN MOMEHT COEAWHSET OOVH M3
BbIBOAOB WX MWKPOCXEMEI C MUHYCOBOW
JIMHWEN NUTaHUS.

PaBoraer ycrpoiicteo tak. MNepen 3a-
prAkor Garapen u3 YacoB W3BMEKaIOT

ANEMEHT MUTAHWA, MUHYTHYIO W H4aCOBYIO
cTpenku yctanaenuealoT Ha 12.00, a
cTpernky OygunbHWKa — Ha Bpema npo-
AOMKMTENBHOCTW 3apsakK. 3arem, co-
€OMHWE Hackl C YCTPOWCTBOM B COOTBET-
CTBMY €O Cxemoi, nopkniodaiT 3Y u
sapskaenmyio Batapets 1 KparkoBpeMeH-
HO HaXMMatoT Ha kHonky SB1 "MNyck”. [Npu
3TOM OTKPLIBAKTCA TRaHs3ancTopel VT1 v
VT2, nuTaioiLee HanpsxeHue C KOHAeHca-
Topa Cl1 nocTynaer Ha 4acel U OQHOBPE-
MEHHO HaywHaeTcs 3apsapgka bartapew.
lMockonbky HA BLIEOOE MUKPOGXEMH
4aCOB, K KOTOPOMY MOAKMIOHEH PE3UCTOP
R4, nosenaeTtca Hanpsxenwe, Gnnskoe K
MX HanNpsHKEHWIO FWTaHWH, OTKPBLIBAETCH
TpaHaucTop VT3, Bnarogaps atomy,
nocne OTNycKaHus KHoMku SB1, Tpaqau-
cropwl VT1, VT2 ocralorcst OTKPLITEIMU 1
Ha4aBLUMICA OTCHET BLIAEPXKK BPEMEHM
1 3apspka Garapen npopomkaTes. Ma-
33 MMIMYNBCHOTO Xapaktepa notpebnse-
MOTO Hacamy TOKa APKOCTb CBEHEHWS CBE-
Toauona HL1 zameTHo konebnercsi B Takt
¢ "X0AoM” CeKYHOHOM CTPENKW.

Mo vcTeyeHWM YCTEHOBNEHHOTO BpE-
MEHM KOHTaKTbl Bblk/moyarens SF1 3ambl-
KaloTCs, HanpsKeHve Ha Ba3e TPaH3nCeTo-
pa VT3 cTaHOBUTCA PABHBIM HYMO W OH
3aKPLIBAETCH, a BCNEA, 38 HWM B TAKOE Xe
COCTOSFHVE MEepexoosaT U TPaH3ucTopbl
VT1, VT2. B peaynsrare Yackl oCTaHaenm-
BaKOTCH W 3apsaka barapen npexkpawaer-
cq. MNepen OCTaHOBKOW HACOR KpaTKoBpe-
MEHHO 3BY4MT curHan OypunbHvka (ero
NPOAOMXUTENEHOCTE 38BUCWUT OT EMKOCTH
koHpeucaropa C1).

YetpolcTteo cobupaloT Ha neyaTHon
nnare U3 OAHOCTOPOHHE GONLIMPOBAHHO-
O CTEK/IOTEKCTONWTE, M3TCTOBEHHOW B
COOTBETCTEMK C pmc. 2. lWupuHa nevar-
HeiX MPOBOAHWKOE, MO KOTOPBIM TEKYT
BoneluMe TOKW, OONXKHE OBITh HE MEHbLUE,
HEeM MOKa3aHO Ha Heprexe. Jerann MoH-
TUPYIOT Ha CTOPOHE NpoBoAHWKOE. [nara
paccunTaHa Ha NPUMEHEHME PE3UCTOPOE
MIT, P1-4, C2-23, koHpeHcarop C1
okcugHbll K50-35 wnu  aHanoruyHbin
VMMOPTHBIA, 018 yMEHLLIEHWS TOMLWHE!
CMOHTUPOBaHHOW NnaTtel €ero pacnona-

& K3y (=)
K akkymynsTopHol Gatapee

Puc. 2
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ralT Ha Hell "nexa” v NpuKIen-
BAIOT K Hel kneem "MomeHT".
Tpanauctop KT31076E 3ame-
HuM  nobeim  cepuit KT3107,
KT361, KT209, a KT31026 — |
moBuiv cepuit KT3102, KT315. |
BmecTo noneBoro nepexsioqa-
TenbHOro TpadavcTopa IRF4905L
A0NYCTUMO WCNONb30BaTh
IRFR5505, opHako B 3TOM cryyae
npefensHelin TOK 3apsagky npu-
AETCH YMEHBIUWTE B HECKONBKO
pas. Owog VD1 — noboit mano-
rabapuTHbLINA KPEMHUEBBIN
BBINPAMUTENBHEIR MW UMIYTTE-
CHuli, ceeToamon HL1 — moboro

| Bpems noaayu cwrHana, To
OAVTENBHOCTE KOHTPONUpYe-
MOro BpPEMEHHOTO WHTEpBana
pocturHeT 24 4. OpHako B
| HEKOTOpbIX Yacax ecTh BO3-
MOXHOCTE YCTaHaBNWBaTh W
NeHb NOAAYM CUrHanad, ¥To rnos-
BONUT YBENWHWTE W STOT UHTEP-
Bas.

Cxema arpaHueuTens ¢ uc-
MoNb30CBaHWEN BNEKTPOHHbLIX
4acoe NokasaHa Ha puc. 4. Ero
TaKxe BKMOYaT mexay 3Y u
| akkymynsTopHoit Gavapeeii.
| NoTpebnsiemeiii oT 3Y ToK He
MPEBLILLAET HECKONMBKMX MW=
AUamMnep, HSTo NpY 3apsaoHom
Toke 50 mA 1 6onee MOXHO CUMTATE HECY-
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TMNa ¢ NpaAMbBIM Hanpsokedvem 2...2.2 B
npu Toke 1 MA. Knorka SB1 — mobas ma-
norabapwtHasn 6e3 dukcaumM B HaxaTom
nonoxexHuu, Hanpumep MNMKH159.

CMOHTUPOBaHHYIO NNaTy NoMeLianT B
NNacTMacCOBLIVi  KOPNMYC  NOOXOOSLNX
pPasmMepoB Wy NMPUKNeWBaKT K 3aaHei
cTeHke kopryca sacoe (pwe. 3). B no-
clefHeM CRyYae XenartenbHo 3almTvTb
€€ OT BHELWHWX BO3LENCTRMI KPLILLKOW ¢
OTBEPCTUAMW NOA, TONKATENb KHOMKA W
CBETOAMOA.

JopaBoTka Yacos CBOOUTCH K Npurnan-
K& TPEX TOHKMX W30NIMPOBaHHLIX MPOBC-
0B K WX nedatHoil nnarte. Mposopa "+" w
=" HaNpsOKEeHWs NUTaHua NPUNaUBaKT
HEMNOCPEACTBEHHO K KOHTAKTHBEIM MN0-
LapKam, K KOTOPbINM NOSXOOAT NEHTONHbIE
MPOBOJHVKN OT KACCeThl ranbea-
HW4ECKoro snemenTa. Jleesiii (no |
cxeme) BoiBOL pesnciopa R4
COEAMHSIOT C NEeYaTHbIM NPOBOA-
HWKOM, MOYLLMM OT MUKDOCXEMbI
K KOHTAKTHOWN NMioLanke, ¢ KoTo-
poii npu cpabaTeiBaHu Byannb-
HWUKa 3aMLIKAETCH MOABMXHBINA
KOHTaKT BolKnoyYatens SF1.
Takan nopaboTka He Hapylwaer |
paboTocnocobHOCTH 4acos,
NOSTOMY WX € NPEXHUM YCMEXOM
MOXHO WCFONL30BATL W MO NPs-
MOMY Ha3Ha4eHWIo.

Mpy vcnpaBHBIX geTansax U OTCYTCTBUK
OWMBOK B MOHTAXE HANaXUBAHWA YCT-
poircTeo He TpebyeT. Hago Tonsko npoee-
PUTE HANPSBKEHWE NUTAHWA 4aCOB, KOTO-
pOe He [OMXHO BLIXOOWTL 33 NPEeAens
1,3...1,5 B. B npoTUBHOM Criyyae creayet

W o

w2

3amMeHWTb CEETOAMOS, APYIvi, C COOTBET-
CTBEHHO MEHbLLIWM KUK BonbvM Npsi-
MBIM HaNPSHKEHVEM.

OTcueT BpeMeHW 3apsioky akkymyns-
TOPHOI BaTtapen MOXHO BO3NOXWTE U Ha
ANEKTPOHHLIE Yackl ¢ ByounsHukom. Ecnau

OHWU NO3BONAKDT YCTAHABNWEBEATL TONLKO

Sy
K

LeCTBEeHHLIM (MPKY MEeHbLUEM TOKe Mpo-
LOMKMTENEHOCTE  3apsaikn  NpuaeTcs
COOTEETCTBRYIOLLWM 0Opasom CKOpPRexkTu-
pOBaThk).

Ha nonesom TpanavicTope VT3 cobpax
SNEKTPOHHLIN  KNIOY, 4Yepes KOTopbIi
3apKOHBIA TOK NOCTYNAET B aKkyMynsaTop-
Hyto Gartapeto. Yaen Ha Tpanssuctopax Vi,
VT2 Gnaropaps nonoxwrensHoi obpar-
HOIt CBS3W MO TOCTOSHHOMY TOKy ofec-
NeYrBaeT HA[EXHOEe TMepekniYeHne
YCTPOWMCTEA M3 0QHOMO COCTOAHWS B ApY-
roe. Mocne noaknoyeHus 3Y 1 akkymyns-
TopHon Garapen Bce TPaH3UCTOPbI
3akpuITH 11 cBeToamon HL1 norawet. MNpw
HaxaTuy Ha kHonky SB1 TpaHaucTops
VT1 n VT3 oTkpeiBatotes, Gatapes noa-
knovaetcs k 3Y u koHpeHcatop C1 Hayu-
HaeT 3apskaThCs Yepe3 OTKPBITHIA TpaH-
aucTop u peauctop R2. Yepea nonm
CEKYHOL! HAaNpsSXeHre Ha HeMm Bo3pacTaer
HACTOMILKO, 4TO TpaHaucTop VT2 oTkphiBa-
ercsl, W KHOMKY MOXHO OTNycTWTh.
KonnektopHulit Tok VT2 nopaepxveaeTt
OTKPLITEIM TpaHaucTop VT 1, a ero konnek-
TOPHLIA TOK, B CBOIO OMEpenb, He Oaer
3akpbITeCs TpaHancTopy VT3, Ceetoauon
HL1 csertut, curHanManpyeT © TOM, YTO
YCTROWCTBO BKIIIOHEHO.

Ha puope VD1 cobGpaH BeINpSMUTEND
curHana bypuneHvika. B npouecce 3apsaa-
KW aKKyMynsaTOpHOW Gatapey OH OTKPBIT
HANPsXEHWEM Ha SMWUTTEPHOM
nepexone TpaHaucTopa V2. B
momeHT cpabaTeiBarvs Byamns-
HUKa NEPEMEHHOE HanpsXeHue
34 ¢ ero akycTUHeckoro curHa-
NM3aTopa Yepes KOoHOEHCATOPLI
C2, C3 v pasbemHblii CoefmHN-
Tens XP1XS1 noctynaer Ha avog
VD1. MNonoXuTensHLIe Nonyson-
HBl CWUrHana OrpaHn4MBaloTCcH
OMOO0M, 8 OTPULATENLHLIE pas-
psxatoT kongexcatop C1. Hepesa
00U CEeKYHOB! HanpsXeHue Ha
HEeM CHWXAETCH HACTONBKO, HTO TpaH3u-
crop VT2, a Becnen 3a Hum v VT1, VI3
3aKPLIBAKITCS, OTKNIO4as Garapeio ot 3Y, a
ceetopuon HL1 racHeT.

B ycTpoiicTtee NnpuMeHeHsl Pe3UCcTophl
W OKCWOHBIF KOHOEHCATOP TeX Xe TUMOB,
4TO W B NEPBOM BapWaHTe OrpaHuYUTenNs.



KonpeHcatopel C2 n C3 — kepamuseckne
K10-17 vnu KM, guop — moboii umnyns-
CHHII KpeMHWeBkI, Bunka XP1 1 rHeano
XS51 — mancrabaputHele ayameTpom 2,5
wnr 3,5 MM, rnpuMeHsemMele B ObITOBOL
ayguoannaparype Ans noaknioYyeHvs ro-
NOBHLIX TENehOHOE.

fetanu ycrpoiictBa MOHTMPYIOT Ha
CTOPOHE NEYaTHBIX NPOBOAHWKOB MI&Th,
W3rOTOBNEHHOW MO YepTexy, NoKasaHHo-
My Ha pumc. 5. CobpanHyio nnaty {ee

BHEWHWIA BWE, NPEACTABNEH Ha puc. 6)
NOMELLAI0T B NNacTMacGCoBbI KOPNyc
nogxogawmx pasmepos. Neago XS1 ye-
TAHaBNWBAIOT Ha 3amHel CTeHke 4acos,
koHpeHcaropbl C2 u C3 MOHTUPYIOT MEX-
Ay ero KOHTakTamu 1 BeIBOAAMK aKyCTu-
HECKOro CHrHanusaropa.

HanaxviBaHus ycTpolicTeo He Tpeby-
et. FApKoCcTe ceeyeHua ceetopmona HL1
npy HEOBXOAMMOCTU M3MEeHaT noabo-
pom peauctopa R3. Cnegyer yHecTs, 4To

noneeol TpaHauctop IRF4905L umeer
BECTPOEHHBI 3allWTHLEIR AMOA, YCTaHoB-
JNIEHHbLIA MEXAY CTOKOM M UCTOKOM (aHo-
nom K ctoky). Noatomy Heobxoommo uc-
KNIOYUTb  BO3MOXHOCTL  3aMbIKaGHWA
BXOOd YCTPOWCTBA NpM NOACOENVHEH-
HOW BaTapee, OTKMOYaTk €e B MNepBylo
oYepenb WK BBECTW B CTOKOBYIO UEMb
Tpansuctopa VI3 puopn (aHonoMm K
CTOKY) C NpsiMbIM TOKOM HE MeHee Toka

3apanKu, E

N3 pecaTnyHOM cucTtembl —
B ABOUYHYIO. lNpocTomn TpeHaxep

A. OBHOBUXUH, r. UpkyTck

Mpegnaraemoe ycTpoiicTBO NpeAHa3HavyeHo Ana oby4yerHus nepe-
BOAY YHUCEJ U3 [IeCATHYHONR CUCTeMbl CYHUCNEHNs B ABOWYHYI0. OHO
NO3BONSIET 3aKPEenuTh TEOPETUHECKUE 3HAHUA U B YBIEKATenbHOH

dopme [OBECTHM HMX [0 aBroMaru3ama.

TpenupoBatTecs ny4iie

BaeoeM. CHayana oAgnH NCNbITYeMblii yCcTaHaBnuBaeT Ha TpeHaxepe
AEeCATUYHbIE YUCIIa U BeAeT NOACYET NPaBUNbHBIX OTBETOB, a APYroki
npeobpasyer 3T Yyncna B ABOUYHBIN KO, BBOAWT €ro ¢ CeHCOPHOro
nynsTa ¥ HaXxuMaert Ha kHonky "Oreer”. 3atem (Hanpumep, nocne
10...20 oTBeTOB) MCNBITYEMbIE MEHSIOTCH MecTamu. Ecnun ABOWYHBIH
KOfZ, COOTBETCTBYIOLMI AECATUYHOMY, BBE4EH BEPHO, TO NPy HaXa-
THUM Ha KHONKY APKO 3aropaercs 3eneHsiii ceeTtoguon "TpaBunbHo ™.

CxeMa TpeHaxepa npeacTaeneHa Ha
pwuc. 1. B ero coctae BXOOAT HeTbl-
pexpaspsgHellt umdpoBoi KoMnapaTop
DD1, gecsatmno3snuyoHHLIA Nepeknioya-
Tens SA1 ("YcraHoeka") ¢ peavcTopamMm
R3, R6, RY, R10 ans ycTraHOBKK HU3KOTO
JIOTUHECKOro YpPOBHS Ha eBxopax A DD1;
NATL CEHCOPHBIX KOHTaKTOB, M3 KOTOPbIX
yetsipe (E1—E4) — vngopmaumoHHLe, a
nsteit (ES) — obwmin; yetwipe s4erku
(R1R2C1, R4R5C2, R7R8C3, R11R12C4),
sawpiuaowme exonel B DD1 oT cratude-
CKOro QNeKTPUHECTBa MPW KACaHWM KOH-
Taktos E1—E4 naneuamun v obecneun-

Balowwve nogaepxadve nor. 0 Ha aTux Bxo-
[ax B MCXOOHOM COCTORHWW; SNEKTPOH-
HbliA K04 Ha NosesoM Tpasawctope VT1,
ceeropmog HL1 ("MpasunbHo™) v kHonka
SB1 ("Oteer”). Peauctop R13 orpaHuumn-
BAET TOK Yepes CBeTOAMOl, KOHAEHCATOR
C5 — ONOKMPOBOYHLINA B LEenu NuTaHus
Mukpocxemol. bataper nutasus GBI
NOAKNIOHAINT K YCTPOWUCTRY BHIKIOYATE-
nem SAZ2.

Kookl OBOVHHBIX YMCET BBOOST KaCaHu-
eM nansLamMK NPaBoi PYKW CEHCOPHLIX
kOHTakToe E1—E4 (npw artom napfoHb
JOMKHa MOCTORHHO KacaTtbces obuiero
koHTakta E5, coenuHeH-

SA1 DD1 K561MM2 HOFO € MMICOBLIM APOBO-
x| 1 1 ‘}? Afl== non nutadus). fns no-
f 5 ﬁ nauu nor. 1 Ha TOT wnn
P :L 15 a5 MHOIN UHGOPMALNOHHBIA
U Bxof B mukpocxemul DD1
| ‘/,’Rs ;Re ;Rg ;Rw MPUKacaloTcs nanbuem K
81 Ormer 91 K91k otk Mot | COEAVHEHHOMY G 3TUM
3 i1 B BXOAOM (HEPE3 PE3NCTOP)
T1AB| B CEHCOPHOMY  KOHTaKTy

A<B
Et0'1" E20'7 E39'4" Ed0'8'ESo l—| (E1—E4). Tlpn avom co-
1Bl MPOTUBIEHWE KOXU PYK 1
7 gi PesuCTOP. COeAVHSIoLIMIA
14| gg CEHCOPHLI  KOHTaKT ©
obLimm nposoaom, obpa-
R1 R4 R"’ R 470, 3YI0T Aen1Tesb, G KOTOPOo-
B‘S‘:\nz , [0 HacTb Hanpsxenus
1 R2 /REL [REL_ [AR122M C5 == gy == MMTaruA nocwn.?eT Ha
1 —162 —F3 —la Sitens 0088mMK| 4 ep | MHBOPMALMOHHBIY BXOA.
= 1= JOns nogayu nor. O nanedy

R1, R4, R7 470Kk R2, RS, R& 2 M ——
Puc. 1

KB, 8 DD =

C KOHTakTa HeoOxoaumo
yBpatk (MK He kacaTkCst
ero BOBce).

[Mpy 3amMbBIKAHWKY KOHTAKTOE BLIK/HOHA-
Tens SA2 ("Bkn.") yCTPORCTBO NOAKNHOHa-
etca k Barapee nutanws GB1. B vicxop-
HOM COCTOSHMI KOHTaKTel 1 1 3 KHONKW
SB1 ("Oteet") 2amkhyTel, Ha Bxope A=B
(BeiBon 6) komnaparopa DD1 ycraHoBneH
nor. 0, NoaToMmy Komnapartop “3aKkpuiT’,
T. €. Ha ero eexoge A=B (BuiBOg, 3) yCcTa-
HOBNEH TaKOi Xe NOrMHecKuil yPOBEHb.
Hecatviroe ducno ot 0 Ao 9, ABOWMHHLIA
KOO, KOTOPOro HeoBX0ANMMO ONpeaenuTs 1
BBECTW C CEHCOPHOIro nysnsra, ssibupaoT
nepekmiodateneM SA1 ("Ycrtadoeka”).
Hanpumep, Npy YCTaHOBKE B MONOXEHWe
"5" Ha ero BbIXOLE W, CNeOOBATENBHO, HA
MHpOPMALMOHHLIX Bxoaax A1, A2, A4, AB
(ebiBogsr 10, 7, 2, 15) mukpocxemsl DD1
ycraHaegnueaetcs kogn 0101 (3peck m
nanee MNafllnia paspsL cnpasa, a crap-
Wil cneea). Teneps, ecnu NoONOXuUTEL
NafoHbL PYKWU Ha 0BWWiA CEHCOPHLIA KOH-
TakT E5 M nanbLiamy KOCHYTLCS CEHCOop-
Hbix koHTakToB E1 1 E3, 10 Ha Bxonw B,
B2, B4, B8 (Buiroaul 11, 9, 1, 14 cooTBeT-
creenHo) Gynetr nopad kon 0101,
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Hpyrumn cnosamn, Ha Bxopax A v B yeTa-
HOBSITCH OAWHAKOBBIE KOOI, MO3TOMY NPW
Haxarun Ha kHorky SB1, koroa Ha Bxop
A=B (ewiBog 6) noctynut nor. 1, Ha ogHo-
UMEHHOM BEIXOAE (BLIBOA, 3) MMKPOCXEME!
Takxe nosewtcs nor. 1. B peaynsrarte
aTkpoeTca TpaHsucTop VT 1 {conpotuene-
HUE ero KaHana Pe3ko YMEHbLWTCH Ao
HECKONEKUX OM) W ceeToanog HL1 HaureT
SIPKO CBETUTL, NOATEEPXAAA NPaBUIbHBINA
oteer. [locne oOTnyckaHus KHOMKW Ha
BLIXCAE MWKPOCXEMEI BHOEL MOABUTCSA
nor. 0, TpaH3amMCTOpP 3akpoeTcs (ConpoTUB-
NeHVe ero KaHana Bo3pacTeT) U CBEeTOo-
JMOf NoracHeT.

Ecnv nBOMYHEIM KOO BEBEOEH C Nynsta
HE NpaBuNbHO, T. €. KoLl Ha BXxonax A un B
DD1 ve coBnapaot, 1o nor. 1 Ha BLiXonoe
A=B (BsiBOg 3) Npu HaXaTHK HA KHOMKY
SB1 He noseuTcs, TpaHaucTop VT1 octa-
HETCS 3aKPLITHIM 1 CEETOAMOA HE 38M0KET-
CH, HTO YKaXeT Ha owmbky.

fetanu ycrpoiicTea, KpOME KHOMKW
SB1, nepexmodarens SA1, BeikmoYarens
SA2 v ceetopmopa HL1, moHTUpyOT Ha
ne4aTHoi Nnate (pyc. 2) M3 0AHOCTOPOH-
He (PONLEMVPOBAHHOND CTEKNOTEKCTONUTA
TonwwmHoi 1...1,5 mm. Pesuctopel — MIIT,
C2-23, C2-33, xoHpencatops — KM,
K10-7, K10-17. lNatky petanei cnenyer
BECTM MAANBHUKOM C 3a3eMNEHHBIM Xa-
nom. OBoitmuck Gea 3azeMneHns MOXHO,
NPUMEHME ONS1 COBAMHEHWUS MUKPOCXEMBI
M TPaH3WcTopa € OCTaNbHLIMK OETaNnAMU
Ha NNarte CreuyiansHee PO3eTky (naHenu).

Tparauctop KMN501A aameHn niobsim
13 cepuit KMN501—Krnsos wnu umnopr-
Heim BS170 (¢ y4eroMm UOKCNeBKW).
Bmecto ceetoavona ARL-5213PGC mox-
HO MCNONL30BaTL MOBOK APYrol CBepxh-
ApKUii 3eNeHoro LiBETa CBEYEHUs, Hanpu-
mep OSBG5111A-VW. Mwukpocxema
K561112 s3ameHumMa oOTeYecTBEHHOMN
564MMN2 (c yonMHEHWEM BHIEOOAOE NpuU
MOHTaXE OTPE3KaMKU TOHKOrO MyXKEHOro
nposoga) wnu umnoptHoid MC14585A.
Brikmoqarens nmitadua SA2 — tymbnep
MT-1, SMTS-102-A2, SMTS-102-2A2 1nn
nboit apyroi, noaxoaawmii no rabapu-
Tam. KHonka SB1 — KM1-1.

Bce perann TpeHaxepa pa3meLLaioT B
NNacTMacCoOBOM KOPNyce NpsMoyronsHoi
GOpMEl C BHYTPEHHUMW pasMepamy He
meHee 200x150x40 mm. PacnonoxeHue
OpraHoe ynpaeneHmnst 1 MHOWKaUmMn Ha ero
BEpPXHEWN CTEHKE, OOHOEPEMEHHC RENAK-
Lweics OCHOBOW CEeHCOPHOTro nyneTa,
NoK&asaHo Ha puc, 3.

CeHcopHble KOHTaKThh 3aKpennsioT Ha
BEPXHEN CTEHKe B NOpsOKe chefoBaHus
Pas’psaoE BEBOOMMBIX YuCen (mnaniumia
paspsn — cnpaesa, cTaplunii — cneea): Ha
He3bMAHHBIN NaneL, "HasHayeH™ paspsaa c
secom 1 (mnamwwmit), Ha cpegHwit — ¢
BECOM 2, Ha YKa3aTesbHbIA M BoNbLUIoNn —
COOTEETCTBEHHO C Becamu 4 1 8 (crap-
wwuit). B kadecrtee koHTakrtoe E1—E4
WUCHONE3YIOT BUHTH M2 1nm M3. [ins yee-
NUYEHWs NAOWAAW KacaHus Nanbuee ©
KOHTaKTamKn Nof ronoskn BMHTOBE NOAKna-

ABIBAIOT MeTanmuyeckue wanbel guamer-
pom 12...15 mm. C 0BpaTtHoin CTOPCHLE Ha
BUHTBI HAOEBAKT NenecTky 1S Npunankm
NPOBOACE, COEOWHALMX CEHCOPHLIE
KOHTaKTEl C nnartol, 3aTtem OBhIYHLIE W
MPYXWHHLIE LWaKR0H 11 HABMHYMBAIOT ran-
K. Ang ynyHileHus BHELHEro BUAa KOH-
TAKTOB PEKOMEHOYETCH MWCNonbL30BaTh
BUHTHI 1 WAKGEI C HUKENEBLIM WU XPOMO-
BbIM MOKPLITUEM.

O6wmin ceHcopHulid KonTakT ES (nop
HUXHIOK 4acTk NajoHW) B BUAE NONOCKW
wupwHon 8..10 u pgnuHon 80...90 mm
BHIPE3AI0T W3 NYKEHOM XecTn 1 3akpen-
JISKOT Ha BEPXHEI CTEeHKE OBYMS BUHTaMW
M2 (M3) ¢ ravikamu.

B kayectee nepekniovatena SA1, npe-
oBpasyollero  JecATHYHBIE 4Yucna B
MBOVYHLIE, B AaBTOPCKOM BapUMaHTe TPeHa-
»epa Mcnonb3oBaHa OaHa M3 Tpex opuHa-
KOBbIX CEeKUMit nepeknioyarens M8 n ose
6okoBble cTerku. (Opyrvmm cnoeamu, U3
MNepexkntoYaTens M3bATH OBE HEeWUCNoib-
ayeMble B JaHHOM cryksae cekuuwu). B
Takon popaboTaHHOM BUAE Mepexnioyva-
TENb BCTABNAETCA B MPRMOYrofibHOE OT-
BEpCcTVe pasMepamy 23x24.5 mm, Boipe-
3aHHOE B BEPXHEW KpLILWKE Kopnyca.
JECATUHHOE HYUCNO YCTaHaBNMBAIOT HaXa-
TUEM Ha BEPXHWI MNM HUWXHWIA 3yBely

@ D a@
AN COLPN g
-" |

%OTBET
@

* W[BT[":' ™
oot @

|Fs B, |
@ 2]

; @ @ =NpaBHIbLG @
1 Puc. 3
|

oumcposanHoro (ot 0 po 9) sybqatoro
LWCKa, npuYeM 3a 04vH pa3 BO3MOXEH
nepeeos, NepeknioHaress ToMLKO B COCeq-
HEE MOMOXEHWE (HaNpPUMep, U3 MonoXe-
HWs1 "5" B nonoxexve "4 unu "6).

{Tpy oTCyTCTEBMK TAKOTo NepeknoyaTe-
N5 MOXHO MPUMEHUTE €ro CamoOAesbHbIN
ananor (puc. 4), cobpasHulii Ha OCHOBE
ManoraGapuTHOro raneTHoro nepekoya-
vens MM, N2r-3, N2 wnm N8 Ha 11 (12)
nonoxkeHwii u 4 HanpaeneHust (11M4H).
Mpw YCTAHOEBKE TAKOTO NepekmoYaTens Ha
BEDXHEW CTeHke rnybuHy kopnyca npu-

netcs yeenwante 0o 4570 mm (B 3aBu-
CMMOCTVM OT Tuna nepekmodarens), a
BOKPYr PYMKWM YNpaeneHuA HaHecT cooT-
BETCTEYIOLLME MONOXKEHWSM Nepexniova-
Tens umdpsl ot 0 go 9. OrpaHudeHune
yucna nonoxexuid ¢ 11 (12) no 10 goctm-
raeTcs nepecTaHOBKOW NpenycmoTpeH-
HOro [J19 3TOW Uenn hukcartopa.

MuTatoT TpeHaxep ot Gatapew TUNo-
pasmepa 3R12 (3336J1) ¢ HoMUHANBHLIM
HanpsxkeHvem 4.5 B wan o1 ceTtesoro
6noka Ha OCHOBE MOHVMXAIOLEro TPaHc-
dopmaTopa C BLIXOAHBIM cTabunnanpo-
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BaHHbIM HanpskeHwem 4,5...9 B 1 Tokom
He meHee 20...30 mA. YeTpoicTBo coxpa-
HAET paboToCnOCOBHOCTL NPY CHUXKEHWN
HanpsxeHus McTodHuka no 3,5 B. He
VICKMIOYEH BapuaHT nutaHus ot Garapeu,
cocrasneHHoin ua tpex Ni-Cd unu Ni-MH
aKKyMynsATOPOE TMnopaamepa AA nnun AAA
{ons HUX pPEKOMEHOYETCH WMCMNoNbL30BaTh
creumansHbIii KOHTeNHep) i akkymyns-
TopHoI GaTtapeu Tnopasmepa 6F22 (9 B)
oTeqecTBeHHOro (“Huka™) wnu aapybex-
HOMO Mpou3BoAcTBa {Hanpumep, GUpMel
“Ansmann”).

CobpaHHblii 6e3 olumbok 1 M3 ucnpae-
HLIX aeTaneit Tpenaxep pabotocnocobeq
cpasy Nocne BKAYEeHUS NUTaHus 1 Hana-
XUBaHWA He TpebyeT.

Mpw paBote Ha TpeHaxepe cnepyer
MOMHWTE, 4TO U8 HAOEXHOIo BBOLA KOAa
NPpUKacaTLCs K KOHTaKTam JTyHLUe HE KOH-
4YUKaMK NansUeR, a MxX NoAyLLeYKamu, e
KOXa TOHBLLUE W, CReJOBaTeNbHO, CONpo-
TUBNEHWE ee NOCTOSHHOMY TOKY MEHbLLE.

LA MCMBITYEMBIX € NOBLILLEHHLIM CO-
NPOTUBNEHWEN KOXI DYK HAMNDSOKEHWE M-
TaHWs TPEHaMepa MOXHO MOBLICUTH A0
9...15 B. Ecnu aroro okaxeTcs HegocTa-
TONHO [NS YBEPEHHOTO BBOAA ABOWHMHOIO
KOoda, CONpPOTMBAEHWE pesncTopoe R2,
R5, R8, R12 cnenyet yBenuuutb o 3,3—
5,1 MOM, 0QHOBPEMEHHO YMEHBLUWE EM-
KOCTb kKoHaeHcatopoe C1—C4 po 240—
270 nd. Mpu Hanpsxerwn nuradws U,
6onbwem 10 B, HeoBxooMMO 3aMeHUTb
peancTop R13. OpueHTMpOBOYHO €ro co-
NPoTUBNEHWE (B OMax) ONpeaensior rno
dopmyne R5 = (U, - 3)/0,02. B ycrpoii-
CTBO YCTAHaBNWBAKOT pesucTop Brivmkaii-
wero (B 6onsLWYI0 CTOPOHY) HOMUHana. m
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Cnopu O TOM, KaK OBBLEKTMEHO BLISBUTL
noGeputens B 3a04HBIX COPEBHOBA-
HWSX MO ParoCEA3N Ha KOPOTKYX W yNbTpa-
KOPOTKWX BOSHAX, HE NPEeKpaLlaiTcsl C
MOMEHTA NOABMNEHWA TAKKMX COPEBHOBAHMIA.
Mpuyem gecatuneTus BypHBLIX 0BCYyKOeHA
PasnUYHLIX BAPUAHTOB MONOXKEHWIA HW Ha
CaHTUMETP HE NPOABUHYNW PELLEHWE 3TOR
npobnembl. O4epenHoN BCrneck aToi auc-
KycCuiA NMpousoLuen 8 camonm Hauane 60-x
rofoB NPOLUAIOrO BEeKa, KOrpa paauocnopt
B6in BKIIOHEH B EAWHYIO BCECOIO3HYIO Criop-
TUBHYIO Knaccudukaumo. MmeHHo Torga u
Npo3ey4ani Briepebie WOeW O Nepexoae B
YEMNWOHATAX CTPaHbl N0 PaJMOCBA3W Ha
KB 1 YKB k o4HEIM copeBHoBanusm. Bonee
TOr0, UMEHHO TORHA NPOLLAK MEPBLIE OHHLIE
YKB copesHOBaHMs.

MprHMHBL, NOYeMy YNBTPaKoOPOTKOBOS-
HOBVKW OKa3anueCh OTOBLI K OYHBIM CO-
peBHOBaHWsM, Bbiiv gge. Bo-nepskix, npo-
Onema HepaeeHCcTea ycnosuil paboTsl
CMOPTCMEHOB Y HKX CTORANAa OCTpee m3-3a
0COGEHHOCTEI pacnpocTpaHeHrs paauo-
BOJIH Ha YKB. A BO-BTOpEIX, B T€ rofkl OHW
ViK€ HECKONBKO NeT nposopovnu “Tloneesie
AHW”. MHBIMK CRoBamu, OHK yxe COo3aaBa-
v YKB texHuky ans paboTel B nonessix
YCNOBUSIX M PEanbHO NPOBEPsNM ee B Teve-
HIE HECKOMNBKWX JIET.

ffocne yenewHdoro oneita Ha YKB B
CTpaHe 3a3syyani NpeoxXeHus NepenTi
1 8 KB yeMnuoHaTax cTpadbi K O4HOI
¢opme. Ho sBHO "aBToMOBMABHLIA Meccus
ABUNCH padblle cpoka”. K rakoi dopme
COCTA3aHWIi He OblNn roTOBLI HW TE, KTO
TOrfa oTBEeYan 3a paavocnopT B CTPaxe, HY
camMi KOPOTKOBONHOBKKK. OpraHuaaropam
OHa Kasanack CIWLLKOM XIONOTHOK W
3aTparTHOW, a y CNOPTCMEHOB MPOCTO He
BbU10 NOAXOAALLEH TEXHUKK, Aa M XenaHwus
€ C03aBaTh, NoxXoxe, He BuINo ToXe.

B npoagrwkeHn ouHo (hopmMel copes-
HoeaHuit B KB pamgmocessn HacTynuna aon-
ras naysa npyuMepHo B rnontopa gecaTine-
Tvs... Cutyaums nsmernnace 8 1980 1, kor-
[a 3a "npoTankuBaHre” 3Tol Maen B3sNCcH
xypHan "Pagno”. C noMOLLBO NIMTOBCKMX KO-
POTKOBOITHOBMKORB, MPOBOAMBLLVX CBOW NeT-
HWE MoJieBble Cnetsl, ObUM OPraHM30BaHLI
MEPBLIE 3KCMEPWUMEHTANBHBIE O4HO-3a04-
HbIE COPEBHOBAHKA N0 PAAVOCES3W Ha KB.

Crapas voes Ha HOBOM WCTORWMHECKOM
OTpeske 3axBatia KOPOTKOBONHOBWKOB
CTpaHbl — OHW yxXe Ok roToBbl K HEl 1

Ten BO7-68-89
E-mail: mail@radio.ru

M cogedicramy Coioga [, momobuTanes Poccui

POCCUA NOBEAUNA!

FOPSHO BLICTYMANY B NMOAKEPXKY O4HLIX KB
copeeHosaHuia. Ho LIPK CCCP 1 ©PC crpa-
Hbl K STOMY HE BBl MOTOBEI, MOSTOMY XYp-
Han "Paguo” elle B Te4eH1e HeCKONBKUX NeT
NPOBOOMA BCECOK3HLIE O4YHO-3304HEIE
COPEEHOBaHWA Ha NPU3kbl XYPHANA, NMpexae
HeM NOFBUMNCEH O4HBLIE HEMITMOHATE CTPaHbI.
Co BpemeHem Hawa naes oOLeKTMBHO-
TO BLIIBNEHWA CUNLHENLLWMX CNOPTCMEHOB
mMypa B pagmocessu Ha KB uepes ouHbie
COpEeBHOBaHWA A0LLINa WU [0 BeayLUMx 3apy-
BexHbIX koHTecTMeHoB. W apaauate ner
Hazan B Custie B pamkax “Urp OoGpoit
EONU™ MPOLIEN NEPBELIA KOMaHOHBIA HYem-
nMoHar mMupa no paguocesian Ha KB —
WRTC. lMpaega, Kak nepe.iit, TaKk 1 Bce
nocnepyiowe WRTC npoxogunm no Gonee
npoctoin, Ho Oonee ypobOHoOW B opra-
HW3ALMOHHOM MIaHe CXeme — CrnopTCMme-
Hbl pasMellanucb no OomMamM Yy MeCTHbIX
paguoniobuteneit. 310 OBINO, KOHEYHO,
OGLEKTUBHEE, YEM 3A0MHBIN BAPWEHT CO-
PEBHOBaHWI, HO CYLLECTBEHHO YCTynano
yxe orpaboTaHHOMY Y HAC BAPWEHTY.
Floka3aTtk BCe ero NpevmMyLLIeECTBa poc-
CUSHe CMOIM B 3TOM rogy, Ha LecTom
WRTC. Korna Cotoa paguoniobureneii Poc-

Bopuc CTEMNAHOB (RU3AX), r. Mockea

CLA1 BCTAJT HA HOTW U NOSBUNACE BO3MOX-
HOCTb TIPOBEOEHWR Y HAac B CTpaHe Takoro
rPaHANO3HONO MEePONPUSATIS, KaK YemMnmuo-
HaT Mypa, Mbl npeanoxuni 8 2006 r., cpasy
rnocne okoH4aHus npepsayuiero WRTC s
Bpaannun, kKaHanoaTypy Hallieid CTpaHsI.

Hapo npsamo ckazars, 4TO NPOLLEHLUKA B
Poccuw HemMnuoHat (Ha "WCTOpPWHECKO
poarHe o4HeX KB copeeHoBaHUE ™) BO MHO-
rvix acnekTtax 6uin nepeLIM. HayHem ¢ Toro,
41O NpepnoxeHHas Hamu opmyna otbopa
YHACTHVKOB C4HOM 4YacTu Obina npuaHaHa
MENYHAPOOHLIM KOHTECT-COOBLLECTBOM
KaK camas crpasepnveBas M3 Tex, 4To
koraa-nubo MCNoNL30BaNUCE HA NPenLIaY-
wx WRTC. 310 roBopvT © MHOTOM.

Bonee Toro, Brepeeie NpPaenna Npose-
[EHWUA KOMaHOHOr0 YEMNWOHaTa AENCTBN-
TEeNbHO NOKA3LIBAAW, YTO B COPEBHOBAHWAX
Y4acTBYIOT MMEHHO KOMaHABI C ABYMSA Mos-
HOLIEHHEIMWU OnepaTopamu. A He aga no
oHepeay MEHSAIOLLMXCHA MECTaMU OnepaTo-
pa. 31oT hopMaT COPeBRHOBaHWIA AelicTBU-
TENLHO MNOHPABWICA BCEM MNOTEHUMANb-
HbIM y4acTHWKaM, W Kak BNocieactBum
nokazana npaktuka, WRTC or storo tons-
KO BBIMFpAT.

nidmne
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"PAONO" — O CBA3U

Cnenyloulee "Bnepebie” — aTo pasme-
LeHWe BCEX YYACTHUKOE MpPakTWHECKW B
PaBHLIX YCNOBURX HA OrParn4eHHol Tep-
putopun. [na Hac avor (opmaTr OHHBIX
COpEeBHOBaHWiA BCerpa Gun O4EEMAHBIM, W1
VIMEHHO OH MCMO/L30BAaJICA Ha HemInmoHa-
Tax cTpadHe B CCCP 1 3atem B Poccum
UENbIX TPMALATE NET.

Jns pelieHus aToi 3a4a4m Hago Beino
HaiiTh He meHee 50 paBo4mnx nosvumin (K
YHECTHIO B Y4EMOMOHATE MMPa [ONYCKaloT-
cs 50 koMaHL), HAXOASALLWMXCS HA PaccTos-
HUKM He meHee 500 m gpyr ot gpyra v Ha
BLICOTAX, HE OTAMNAIOLLMXCH APy OT gpyra
tonee yem Ha 20 metpoe. MNMnoc — oHM
Oblnyt OTKPLITEE ONA BCEX OGHOBHbIX Ha-
npaenexuii. Haiitm ux Geino He npocTo (B
YACTHOCTH, ELLE C YHETOM HeOBX0aMMOC-
TW COMAacOBaHNA C XO39EBAMM ), HO 32 TPK
rofa NoAroToBKW K YEMNMOHATY BCE Xe
yoanock onpenenyte okono 70 npuemne-
MBIX MO3ULMIA, 13 KOTOPBIX NEPes, YemMnmo-
HaTom Bbinm Buibpadbl Heobxoaumele 50.

Ocobo Hago OTMETUTL, 4TO YCNelHoe
npoeegeHre YyemnuoHaTa mMupa
66110 Bkl HEBO3MOXHO Be3 camo-
OTBEPXKEHHOW paboTul BONOHTE- |
poe. B wx 3agadvy Bxoouno paa-
BEPTLIBAHWE MONEBLIX NO3WUMA, |
HACTPOMKa aHTeHHO-GUAEPHOro
XO3ANCTBA W MOAHOE TEeXHWUYe-
ckoe obecneveHve Becnepeboii-
HOI paboTel y4acTHUKOB. WM aTo
BCE B YCNOBWAX HEODLMHON Ans
MOCKOBCKOrQo pernwoHa neTHeRn
Kapbl.

Korpa 6eino obbseneHo o no-
MCKE BONOHTEPOB, KOPOTKOBOM-
HOBWKW CO BCElf CTPaHbl NpHchl-
nany nucbMa ¢ NpocsGanmn BrIIO-
YKUTb UX B rpynny AoBposonbLes,
roToBeiXx npuexats B [logmoc-
KOBbE AN BECKOPLICTHON NoMo-
L} OpraHr3aropam YemnuoHara.
MNocne Ttakux nNucem W Takoro
NopLIEa NOHWUMAELLL, YTO HE BCE
TAK MAOX0 B HALWIEIH CTpaHe.
BonoHtepoe Habpanock OKONO —

-

|~
YNIeH Mex--
AyHapogHoro Xiopu WRTC-2010 w
ucnonHuTensHeii auwpexrtop ARRL.

A cneivTte 3a AWMHaMWkoin paboTsl
YHECTHVKOE ObINO OEVCTBUTENEHO MHTE-
pecHo. OcHoBHas poccuiickas koMaHaa, B
coctaee KoTopor Owinv  Bnagumup
AxcéHoe (RW1AC) w Anexceir Muxaiinos
(RA1AIP) nz Cankr-lNetepbypra, npo4HO
[EpXanack B BePXHUX CTROYKAX TABNULLE,
3aHuMas nbo nepeoe, NGO BTOpOE Mec-
T0. Ho Tekylume mecTta B nepBoil narepke
3a 24 vyaca HemnuoHaTa BooBLLe-TO u3me-
HAMUCh HE OQWH pas.

N BOT adwpHan 4HacTe YemnuoHara
38KOHYMNAck — MOTHHYNIUCE HECKONLKO
4acoB TOMUTENbHOTO OXWULOaHWSs, MoKa
wifa KoMmbloTepHas W pyYHas nposepka
OTHYETOB C NMpOCHylUMBaHWEM, NPy Heob-
XOOMMOCTH, ayauosanuceil paboTbl
CNOPTCMEHOB B 3(hwpe.

HakoHel, HacTynun MOMeHT 0BbsiBne-
HUS UTOMOB KOMaHAHOrO HeMnmMoHaTa Mu-
pa Nno paguocBaA3n Ha KOPOTKMX BOMHAxX
2010 . OT UMEHW CYOENCKON Konnermm
aro penaet Oeiie Camyep (K1ZZ) — opvH
Y3 CambIX U3BECTHBLIX KOPOTKORONHOBUKOB
B Mupe. W xorpa oH npovaHec

4

170 qYenosek, NpU4eEM NPUMERPHO
30 13 HKX BblM Mononbie pebata
W pesyoHku ot 13 no 20 net! U
370 eLe pas NoKasLIBaeT, YTo He
BCE Y HAC NNOX0 B paanocnopTe.
CynelicTBo YemnuoHarta ocy-
LUECTEBAAN0 MEXOYHAPOAHOE XI0-
pu, koTopoe Bo3maensn Muxaun
Knokoe (UAGPM), wmerouymii
BONLLIOK ONLIT CYASHCTBa OYHbIX
YyemnuoHaToe Poccuu, 3Haum-
TenbHas YacTe paboTel Cynencroin
KONMErMy  OCYLUECTEnsieTca Ha 8
KOMINLIOTEPE, W 3AeCk € NOAroToB- |
KOV CNeLmanikHoro NporpaMmMHoro.
obecrneyeHns cnpasuncs JOmur-
puii Tynsee (UA4WLL). Kak cam
HEOOBIMHBIA 1 MHOCTPAHHBIX
papvoniobuTenein dopmar Hem-

Hedi, HO Ha 3aKPbITUK poccHaHe Gblny B NEpBLIX pAAax.

"Radio Three Two Foxtrot", 3an
B30PBANCA OT BOCTOPXEHHBIX
kpukoB: "Poccus!”. 370 Bbin
KOHTECT-NO3LIBHOW  POCCWiA-
CKO  KOMaHAbl, MO3LIBHON
Braavmupa v Anekces.

Oa, mbl noBepwnun, W 31O
Bbina 3acnyxeHHas nobena. Ho
HEe Ha[0 pymark, 41O oHa na-
flack Ham nerko. Y13 wToroBklx
Tabnuy, BUOHO, HACKONBKO
! MAOTHEIMK BEINWM  pesynLTaThl
| BCEX YHACTHVIKOB, U OGOBGEHHO
[ Tex, KTO BOLUEN B NEPBYI0 Ae-
| caTKy. [locTaToNHO CKasark, 4To
| BTOpOE MecTo OT nepeoro no
| OYKaM OTAeNUMAM BCEro Nk
. 0,5 npoueHTa. K aToMy MOXHO
| noBaBuTh, YTO B AECATKE CWllb-
| HeMLLWX KOMaHL mMupa no uTo-
ram WRTC-2010, nomumo Ko-
| MaHpbl-HeMNMoHa, ecTb elle
. [BE POCCUIACKWE KOMaHAEL.

Koraa 4emnuoHaT 3akoHymi-
CHl, MHOIME Y4aCTHUKN OTMETH-
N BEICOYARLLME KNace ero npo-
BEAEHVIS 11 HTO POCCUIRCKIMIA Opr-
komuter WRTC-2010 nogwsin
VPOBEHE HEMIMWOHATOB Ha He-
0BbIKHOBEHHYIO BLICOTY. MHOMMe
HalW POCCUIACKME 3ayMKU U
OfbIT, HAKOMJIEHHBIA B OOMALL-
HUX YemnuoHarax, cpabotanu
speck Ha 100 npoueHToB —
Beab 30-neTHWA ONBIT NOVCKa
ONTUMENBHLIX PELLEHWIA O4HOM
dopwibl KB copesHoBaHvlA €CTh
TOMBKO B Poccuu.

YpoeeHs npoluenlero Yem-
MMOHATA NYHLLE BCErO XapakTe-
puayiot cnoea [ailiea CamHepa
(K1ZZ), NpOW3HECEHHLIE WM

NMWOHATA, TaK U ero NpPorpaMMHoe
obecrieveHre Gulnn TLLATENLHO MPOBEpeHbI
NPEeACTABUTENEM MEXOYHAPOAHOro Opr-
komuteTa Pomxepom BectepHom (G3SXW),
CreuVansHo NpYexaslivuM N8 3Toro Ha
NPOLLNOroAHWIA YemiuoHaT Poccuu.
CrepyeTt 0TMETUTE W eLLE 0JHO “Bnep-
BLie” — € YemMnuoHaTa BLNo opraHnaosa-
HO € MOMOLLBIO web-kamepsl WHTepHEeT-
BELLAHWEe, NO3TOMY KOPOTKOBONHOBUKM B
pasHeiX CTpaHax MUpa WMENU BO3MOX-
HOCTb B peanbHOM BREMEHW He TONLKO

HabrnoAaTs 33 Tem, HTO NPOUCXOOWMIO Ha
YemnuoHate, HoO W OBMEeHVWBaTLCS MHEe-
HWsiMK 06 YBUOEHHOM C Dpyrvumn "WHTEp-
HET-3pUTENAMK” B ON-line pexume.
bonee Toro, 8 TOT NEpUOA, KOraa npo-
xopuna adgupHas YacTe uYeMNUOHATA,
MOXHO G610 B on-line pexume nonyyars
vHpOpMaUWIo O TEeKYLWX pesynbrarax
YHACTHUKOBE WU O MECTax, Ha KOTOPbLIX OHK
HaxomsaTes. JTa uHpOpMaLWs Ha canTe
WRTC o6Hosnsinace oMK pas B 4ac.

npu 3akpoiTur WRTC-2010. Oxu
HECTONBKO BLINK MCKPeHHM 1 NPONYLLEHb!
yepes cebn, uTo Aaxe cOwm ero ronoc:
"Ec 6kl 5 MOT yBE3TH ¢ cOB0¥ B Hemona-
HE TOT AyX YeNOBEYECKMX B3aNMOOTHOLLIE-
HWIA, KOTOPbIA 5 yBuAen 346ck, TO BO Y10
Okl TO HY CTano caenan bsl 3T0, HECMOTPS
Ha TO, YTO NEepPeBec o4eHs AOPOro CTOUT
Ha TpaHCaTnaHTuHeckix nepenerax’.

Poro UAIMA u asTOpa



CuHTEe3aTop 4YacToThl

Ha Mmukpocxeme AD9835
Anexceii TEMEPEB (UR5VUL), r. CeeTnoBoack, YxkpanHa

lMpepnaraembiii cUHTE3aToOp nNpegHa3HavyeH Afisi COBMECTHO#H
paboTel C NPUEeMHBIMK U NepeAaloLMMy TpakTamm auanasoHos 160,
80 1 40 meTpOB c NPoMeXyToYHOH YacToTosi 500 kly.

WHTE3aTOP 4acToThl cobpaH Ha Base

MUKPOCXEMBI NPSMOro LM POBOro CuiH-
Tesa (DDS) ADS835 [1]. B Helt wmelotcs
akkymynsTop asei, M3Y, xpaHawiee GyHK-
LMIO KOCWHYC W UMpPoaHanoroBLiii npe-
obpazoeatens (LAM). Axkymynstop ¢assl
npepactaenseT coboil HakonWTensHLIA pe-
FUCTP, COAEPMUMOE KOTOPOro C KEXObIM
NOCTYNAIOLMM OT BHELUHEND TEKTOBOIO re-
Heparopa MMNYNsCOM YBENMuNMBAeTCs Ha
ONPEnEneHHoe YMCN0, HA3LIEAEMOE KOLOM
HaCTOTEL JLNMHA aKKyMyNSTOPa B MUKPOCXe-
me ADI835 — 32 peoumkHbix paspsna. Ero
MEPENONHEHVA MIHOPMPYIOTCS, CHET rnocne
HWX NPOACIKAETCH. YMCNO, HAKOMNEHHDE B
SKKYMYNATOPE, CAYXUT apryMEeHTOM QyHK-
LMW KOCKHYC, OTCHETE! KOTOPOW XPaHATCS B

TexHuueckue XxapakTepucTuKu

LLlar nepecTpoikn, My ... .. 10, 50, 1000
Hanpspxkexne curHana Ha Ha-

rpyake 50 Om, B, He meHee ... .. 0,5
Hanpsxenve nutavusa, B ... ... ... .. 12
Tok noTpebnexus, mA, He

DENBE N e e e e 200

Cxema CUHTEZaTOP2a NpUBeleHa Ha
puc. 1. Mukpokontponnep DD1 obpaba-
TEHIBAET HaXaTWH KHOMOK YynpaBneHwus
SB1—SB4, vmnynece Bankogepa, nocTy-
naluwme Ha passem XP2, U BbLAeT Kon
Yyactotel Ha Bxopbl SCLK 1 SDATA MUKpo-
cxenmsl DDS (DA3). 3arpy3ka kaxaoro kopa

okono 8 My (C16L3C17L4C18) u Bydep-
HbIlA yCUnUTenk Ha TpanavcTope VT1.

s otobpakeHns nHpopMaLm npu-
MEHEH NOAKMIoYaemblid K pazbemy XP3
apyxcTposHetii KKK no 20 cumeonoe B
CTPOKE C BCTPOEHHEBIM KOHTPOMNEPOM
HD44780. B ckofkax y BLIBOOOB pasbema
yKkazaHel HOMEPa BHIBOOOB WCMOMB30BaH-
Horo XKKW MDLS-20265. lNMpw ero samexe
aHanorMyHBIM ApYroro Tvna Cnegyer y4u-
THIBATL, HTO HYMEpPaLWs BLIBOOOE MOXET
BbiTb MHOR. MNPy 3arpy3ske B MUKPOKOHTROI-
nep DD1 cooTeeTcTBYIOWER BEPCHMK NPOo-
rpamMmmel MOXHO NpUMeHnTE U XKKW © asyma
CTpOKamu No 16 cUMBONOE.

Cxema yana ONTUHECKOTO Bankopepa,
NoAKMoYaemMoro K paseemy XP2, usobpa-
weHa Ha puc. 2. lNoauumodHele oboava-
YEHUS ANEMEHTOB 34€Ch B OCHOBHOM CO-
OTBETCTEYIOT nMelommes g [2], roe aror
y3en onvcaH nogpodHo. Mexay nanyyar-
wmm auogom VDT v caeoeHHBIM GoToamo-
Aom VD8 HaxopuTes HenpoapadHeii ans 1K
nyyell auck © npopessimi. MNMpu BpatleHmn
Avicka (poTOOMOAE! MOOHEPEenHO 3aTeHRIOT-
CA W OCBEeLLalTCs, B PEe3ynbTare Hero
3aKPBIBAIOTCH W OTKPBIBAIOTCH TPaH3WCTO-
pbl VTS 1 VTE. lNo 3Haky ¢asosoro coeura

COMPOBOXAAETCH WMMYIk-
cneumansHoM M3Y. Ha ewixone LIAM, nog-  com, Nopasaembiv Ha BXOL, R24 R26 68 k *S1
KIIOHEHHOTO K Buxofty M3Y, nonysaem cury-  FSYNC. B mykpokorTponne- /1 ¢ e 1
COMIANEHOE HAaNPSXXEHWE 380aHHON 4aCTO-  PE  BKMIOHEH BHYTPEHHWi ca7 R25 o —[—<+5 B
Tht - EE MOXHO ONpEnenTs No GopMyne  TakToBIA reHepatop. Mc- /j« \}‘ G VDB 07 mk [/ K 2/
M TOYHUKOM  TaKTOBEIX MM- @r VD7 1]
for = Frar =7 nynscoe Yactotoi 50 My 7 3(s2
ot Ans DDS cAyxuT MHTerpank-
rae f,,, — TakToBas yactora; N — 4vcno  Helll KBAPUEBLIN reHepatop ‘_'A'<05'-“"‘"‘
pa3spspos akkymynsitopa dass; M — kog  G1. Cwrnan ¢ Beixopa DDS
HACTOTHI, 3@HECEHHBI B MUKDOCXEMY MO MPOXOAMT Yepe3 [BYX3BEeH-
rnocnefoearesnbHoMy HTepdency. Hud @HY ¢ YacToToit cpesa Puc. 2
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"PAOUO" — O CBHA3U

MEXNTY MMIMYNbCAMM HA X KONMEKTopax
MWKPOKOHTPONAER Onpepenser Ha-
npaeneHve BpalleHns AMCKa, a Mo Y1c-
1y UMNYNBCOB — YIron ero noBopoTa.

flpy nopase nyWTaHws CUHTE3ATOP
HayvHaet paboTaTe B AuanasoHe
160 meTpoB Ha 4actore, 3anucaHHoN
paHee B NamsTb MUKPOKOHTpOnnepa B
KayecTee CcraproBoil. Haxartwsivm Ha o
KHOMKY SB4 AManasoHsl NeperioyaioT-
cq no kpyry. O BKMIO4YEHHOM AManasoHe
CUIHaNW3UPYEeT BHICOKWI YPOEEHbL Ha
COOTBETCTBYIOLLEM KOHTaKTE pasbema
XP1. 3™ curHansl MOXHO MCNONB30-
BaThb O YNPaBieHns BHELLHUMW YCT-
pOMCTBaMMU.

Mo ymMomiaHuio war nepecTpoiikn
cuHTesaropa — 50 . Ho ecnu epa-

LaTe BankKOOep Mpu HaXaTon KHOMKe
SB2, nepecrtpoiika 6yaer nponcxoavts
C warom 1 kM, a Npy HEXKaToN KHOMKE
SB3 — c¢ warom 10 fu. OnHoBpemeH-
HBIM HaxaTvem Ha kHonky SB2 n SB4
TEKYLLEE 3HAYeHWEe 4acTOThl 3anuChbl-
BAIOT B SHEPrOHE3ABUCUMYIO NamMsATb
MUKPOKOHTPOMNEpa Lnf MCnonL3osa-
HWS B KA4YECTBE CTapTOBOIO.

Mpu Haxamm Ha kHonky SB1 ycta-
HOBMEHHaA 4acToTa 3anoMWHAETCH B
FamMsaTY MUKPOKOHTpONNepa. Ha aty vac-
TOTY cvHTE3aTop OyAer asToMaTnHecKkm
MEepexooMTs B peXvMe nepefayn (mpm
HU3KOM YPOBHE HanpsbkeHws, no-

AaHHoro Ha kodtakt 1 paswema XP1).
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MNpusem B pexuiMe Npriema COXPaHeETCs pue 5

BO3MOXHOCTE HACTROWTLCS Ha Mobyio
HacToTy AManasoHa. Tlocne NOBTOPHOro Ha-
*aTus Ha kHonky SB1 cuHTesaTop BosBpa-
waercs Kk obeHOMY pexvivy pabotsl 6e3
pa3Hoca YacToT NepeaaYy v Nprema.

O pexxive pabotsl — npreMe 1Ny nepe-
Jlakse — CUrHa/M3npyIoT HaanneK, BolBoan-
MBIE B JIEBOW HacTh BepxHei cTpoku XKW
{puc. 3). B aT0i4 Xe CTPOoKe BLIBOAWTCH 3Ha-
YeHle YCTaHOBNeHHOM paboyuell 4acToTs, a
HIDKHAS CTPOKA OTBEAEHA A1/19 OTOBpaKeHWs
YPOBHA HanpsXeHWH, NOCTYNaloLWEero Ha
KOHTaKT 6 pazwema XP1. [Mogpasymesaetcs,
YTO 3TO HANPFXEHWE C Bbixopa S-meTpa
npuemHmka. L ikana otoBpaeHus — nuHeii-
Has. Maclutab perynvpyloT NoacTROeUHEIM
peanctopoM RE. OnTMMansHOM KOHTpa-
CTHOCTW M3obpaxeHus Ha Tabno XKKW po-
BUBAIOTCA NOJCTPOENHBIM pesucTopom R12.

TOp H Ha Me4arHol nnare
pasmvepamit 11748 mm 13 GonsrMpoBaH-
HOIO C ABYX CTOPOH CTEKNOTEKCTONMUTA, NPU-
HeM BEPXHUIA CNoi honbr CITYKUT SKPaHOM
(puc. 4). Yeprex nnarsl U pasMeLLeHue
AeTanei Ha Heil NokasaHel Ha puc. 5. XXKW
3aKperyieH Hag, NNaroii Ha cTolikax co CTo-
POHEI NEYaTHLIX NPOBOAHUKOE. C 3TOM Xe
CTOPOHLI YCTAHOBNEHB! KHOMKK SB1-—SB4 1
npunNasH HENOCPEACTEBEHHO K NeYaTHbIM
rpoBoAHVKam peavictop R13.

Hpoccenm L1, L2, L5 — manorabapwt-
Hbte uMnopTHele. Karywkw L3 v L4 copep-

xar no 20 BUTKOB NPOBOLE AMaMETPOM
0,25 MM Ha konblax K7x4x2 u3 dpeppura
20B4. MoxHO NpUMEHWTE W FOTOBBIE Ka-
TYLUKW YKE3AHHON HA CXeME MHAYKTUBHOC-
. Tparcdopmarop T1 vmeeT Tpr 0BMOT-
k1 no 15 BUTKOB NpoBOAa AWaMeTpoM
0,25 mm Ha xonbue K7x4x2 ws deppura
B600HH wnw 1000HH. flerepatop Gt —
KXO-200 Ha 50 MFwL.

K crarke npunaralores HeThipe BapuaH-
T4 NporpaMmel AN MUKPOKOHTpoOnnepa
DD1, vveHa fainoe KOTOPLIX YKa3aHs B
Tabnuue. OHKY PasNUYAKOTCH TEM, HTO Hac-
tora f,,, TEHepupyemas CUHTE3aTopoM,
moxer Bute Ha 500 ki (3HaveHwe MY,
3anoxeHHoe B nporpammMy) Bonewe mnum
MEHbBLLE YacToTel npuema—nepenaqn fo,
BhIBOAMMOIA Ha KK, Cam XKW B 3aB1CK-
MOGCTW OT BEPCUM NPOrpamMMil JO/KEH OTO-
Bpaxats 20 uiv 16 CUMBOMNOB B Kaxaoh 13
ABYX CTPOK.

B MUWKpPOKOHTpOnAepe [oxHel GuiTe
3anporpaMMrUpoBaHsl (OTMEYEHBl “TasnoH-
kami” B okne Configuration and Secirity
Bits nporpammel Ponyprog) crnenyiowme
pazpaasi: BODLEVEL, BODEN, SUTO,
SKSELQ, SKSEL1, SKSEL3. AsTop nonsso-
BaJICHA 4151 NPOrpaMMupoBaHusa MUKPO-
KOHTpONNepa onvcanHsiM B [3] npocTsiM
aganTepomM, nogknioHaemsiv k COM-nopty
KOMMBIOTEPA.

Wmn dhaitna |YactoTa,| MHaukaTop
(*.hex) kMy [(cvmB.xcTpOK)
2doa3ssynt +500 20x2
ad9easiow f-500 20%2
ad9835 1602h fo+500 16x2
ad9s35 1602 low| f~500 16x2

MNepen, NepesiM BKAKYEHWEM CUHTE3a-
TOpa HeoBXoOMMO TLUATENBHO NMPOBepUTh
MEeuaTHYI0 MNaTty Ha OTCyTCTBME 3amblka-
HWIA MEXOY NPOoBOAHVKaMYy, 0cobeHHO B
paiioHe BbIBOOOB MUKpocxembl DA3. [Npw
npaewnsHo cobpaHHol undpoBoi YacTm
nocne nogaqdn NUTaHWa Ha WHAWKarope
cvHTesaropa Gyper otobpaxkeHa YacToTa
1900 kiu.
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<http://www.analog.com/static/
imported-files/data_sheets/AD9835.pdf>.

2. Temepes A. OpHOOWANA30HHBIN CUHTE3E-
Top vacToThl. — Paawo, 2004, Ne 12, ¢. 57—60.

3. Temepee A. Cwnreszatop udactorel KB
Tpancueepa. — Pagwo, 2009, Ne 9, c. 55—57.

Or pegaxumy. [porpamMmbl MHKDOKOHT-
ponnepa CUHTE3aTopa MMEIOTCS Ha Haliem
FTP-cepeepe no anpecy <ftp://ftp.radio.ru/
pub/2010/08/synt9835.zip>.



Mukpopaauoctanuuna YKB
ANs HACTPOMUKU aHTEHH
Bnapgumnp PYBLIOB (UN7BV), Onera JIEBHAS (UN8SBV),

r. Acrana, KasaxcraH

fpn HacTpoiike aHTeHH 4acTo BO3HWKaer HeobXxoguMoOcCTb B
HebonbLUMX Maskax, a Takxe B ONepaTUBHONW CBS3M MeXay pagmo-
niobuTenemM, KOTOpPbIi HaXOAWUTCH B KBapTupe Y pagmocraHyum, m
TeM, KTO Npon3soguT H&DﬁXORHMHe onepaynyn HenocpeLnCcreBeHHo y
aHTeHHbl. Ecnv nomumo craymoHapHoii YKB YM pagunocraHymum ecte
ewje M nopratuBHas, 3To He npobnema. A ecnn "NOpTaTUBKN”™ HeT,
pewuTs 3Ty npobnemsl MO3BOASET npocresitwas YKB YM mukpopa-
AUOCTaHuua Ha AWana3oH 2 MeTpa, O KOTOPOH paccka3biBaeTcs B

3T08 CTaTee.

3Ha4ansHo astopamu Gein paspabo-

TaH MWHMaTIOPHBIA Masik, npegHa-
3HaYeHHBIR ana HacTpolikn YKB aHteHH
fwanasoHa 2 meTpa. Hekotopoe Hebonb-
LIOE YCNOXHEHWE STOW KOHCTRYKLMIA NO3-
BOSIMNO €O30aTk Ha ero ocHoee n YKB
MUWKPOPaauOCTaHLIMIO, KOTOPYID MOXHO
WUCMNONL3CBATEL W KakK Mask, 1 Kak CpeacTeO

7,61 My — 144,59 MI'y sa 19-i rapmo-
HWKE) mocTynaetr Ha ycunutens BY Ha
TpaHaucTope VT2 1 panee yepes pastem
XW1 B aHTeHHy.

B pexumMe npuema nepeknoyarens
SB1 nepekmoyaeT kancions BF 1 Ha Beixon,
younutens 34, a Bxom yownvtens nog-
KMIOHaeT K TOYKE CoeaMHEHUSI KOHOEeH Ca-

MwukpopaguocTaHuma cobpadHa Ha
NeYaTHoi nnare pasmepamu 63x68 mm na
LBYCTOPOHHE (PONBIMPOBAHHOIO CTEKNo-
TEKCTONUTE TONWMKMHOK 1,5 MM, ICKK3b!
MEYATHBIX ANAaT U PACNONOXEHWE Ha HMX
PaLAMO3NEMEHTOR NPUBEAEHE! HE pUc. 2.
Mnaty ycTaHaBnvBaloT B KOPNYC pasmepa-
M 121x71x38 MM, W3rOTOBNEHHLIA W3
AIOPanioMUHNEBEIX NMNacTWH. DCKU3bI KOp-
nyca npuBefeHbl Ha puc. 3 U puc. 4.
BOKOBHIE CTEHKW W BHYTPEHHAS Mepero-
poaka UMEKT TONWKMHY 4 MM, a8 ocTanb-
Hole — 2 MM, BHyTpw kopnyc pasgened
rneperopogkoit Ha asa otcexa: B GonsLiem
pacnonoxexa OCHOBHas Macca gevaneii,
MEHBLLMIA OTEK NPefHasHa4YeH aAns pasme-
weHvs Batapew nuTaHus TMna "Kpona”. B
HEM € YCTAHOBNEH 1 PasbemM NOAKnoqe-
HUSA BHEWHero nutadua XS1. Kpelwka
OTCEKa NUTEHWUA BhIABVKHARA, N8 Herc B
OOKOBLIX CTEHKaX Koprnyca nponuneHbl
TPEYrofbHLIE Nask,

B nesoii BOKOBO# CTEHKE Kopnyca cae-
naHo oTBepcTve guamerpom 20 MM ans
YCTAHOBKM KBapLUEeBoro pesoHatopa. B
AAHHON KOHCTPYKUMKW NPUMEHEHB! KBap-
LEEBLIE PEe30HaToPsl OT pPagnocTaHumm
PCWY-3M (kpynHorabapuTHble B LIANWHEL-
pudeckux kapBonutosblx kopnycax). B

6nvKHe CBA3K npwv oTnajgke aHTeHH. TOpOBCQHC11.T. €. K BEIXOOy Kackaia Ha dBTORPCKOM BapwanTe — pe3oHaTtop C
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Ha pwc. 1 nokasava cxema npocTeit-
wero YKB YHYM npvemonepepartyvka,
KOTOPbII NO3BONAET NOOABATEL ONepaTopy,
HaxoAsILLeMyCs B "LWaKe", ronocoBLIe Ko-
MaHasl v Nony4arts MNOLATBEPXKASHWA KX
BLIMOJIHEHWUA (HANPUMED, BKIIOYATE/BbI-
KNIOYUTE PaanoCTaHLMIO Ha W3Ny4eHue,
MOBEPHYTE Ha ONPEReNEHHLIN Yron aHTeH-
Hy, uameputs KCB u T. n.). Mpu aTom one-
partop, HaxopslWWiCA B KBapTUpe, Uc-
NONL3YeT ANS CBA3W cTaunoHaprylo YKB
HM papvocTaHumio.

TpakT Ha TpaH3ucTopax VT3, VT4
WCMONb3YeTCs Kak yCUNWTENb CUrHASOB
34 B pexvmMe nprema 1 Kak MUKpoghoH-
HHI B pexvme nepepaqw. CooTBeTCT-
BEHHO, Karicionb BF1 — a1o u tenedoH, u
MUKPOGOH (B 3aBUCMMOCTM OT PEXUMAE
pabothi). MNpu nepefaye oH yepes nepe-
knoyarens SB1 noaknioyeH K Bxoay you-
NUTENS, C BBIXOAA KOTOPOro YCUNeHHLIR
cvrHan uepes d¢unetp R12C10R11
noctynaer Ha sapukan VD1, ocywecte-
NSUOLLMNIA YACTOTHYIO MOAYNALUMIO CUrHa-
na. Cvrnan xeapuesoro reHeparopa Ha
TpaHaucTope VI1 (paBouasa uacrora

TpanancTope VT2, koTophiil npectpaszyer
BY curean, noctynaiowwii ¢ aHTeHHs, B
BBYKOBYIQ HaCTOTY.

MopobHele BapuaHTel peanu3aumnun
TenerpagpHbXx MWKPOTPaHCUBEDPOB MNp#A-
MOro npeobpasoeadus, paboTalowmx B
KB pgwanazone (obulvHo 40 wnu 80 met-
pOB), U3BECTHBI. Paznuyve cocTouT B TOM,
4YTO 3TOT Kackap, B LAHHOM KOHCTRYKUMK
paboTaer He Ha OCHOBHOW YacToTe, a Ha
19-i1 rapMOHVKe 3303I0LIEND FEHEPATOPA.
o xapakTepy paboTel — "CynepHLIe LWy-
MBI", BO3MOXHOCTb MNPUEMa He TONBKO
SSB, Ho u FM — ecTb ocHoBaHWs npeano-
naraTtb, 4TO B STOM CIy4ae MMEeT MEeCTo
BuITh He MpocToe npsMoe npeobpasosa-
HWE HacTOThl, 3 KaKMe-T0 KOMBMHWPOBaH-
HbIE NpoLEeccH. HcHOCTU B 3TOM BOMNpOCce
noka HeT, HO akT Hanuuo: NPUEMHUK
pabortaeT, npyHuMas curHansl FM paawvo-
CTaHLMMK.

Ans nuTaHua YCTPOWCTE MOXHO WC-
MNoNb30EaTE BHELIHWIA WCTOYMHWK MOCTO-
AHHOrO HanpsxeHus +12 B unv aBToHOM-
Helil — Barapeto "Kpoxa”. MNotpebnaemeil
TOK — 3...6 MA.

obo3naveHnenm Ha kopnyce B589. Hna
fuanasoHa 144...146 MIy MOXHO wc-
nonb3oeate nobble pPe3oHaTopbl Ha
yacTtotet 7,579...7,684 MIy (pabBouasn
4acToTa cooTBeTCTBYET 19-V rapMOHMKe).
Pe30HaTop BLICTYNAET HAapyXy U3 Kopryca
Ha 7 MM.

B MMKpopagmocTaHumn NpuMeHeHb!
cneayiowme AeTanu: pesuctopbi —
MIT-0,25, koHpeHcatopsl — KM, KT,
K53-4. KoHwpeHcatop nepemeHHol em-
koctn — 1KIMNBM-1 ¢ yONMHEHHOR OCLID
VN1 ApYroi NopobHLIN NOAXoAaLLETO pas-
nepa 1 emkocTn. KHonka manorabaput-
Hasg — KM2-1, mmkpotrymBnep — MT-1.
AHTeHHble pazbembl XW1 — CP-50-7408.
AHTEHHA OnvHoW 52 CM M3roToBneHa wus
OTpEe3ka CTaNkHOWM NPOBOSIOKW OMamert-
pom 1.5 Mm. BepxHuii KOHEL|, NPOBONOKK,
B uenax 6e3onacHoOCTM, WM3OTHYT B BUOE
Koneua pvametpom 6 mm. Mpoeog noa-
KIMOYEHWS TeneOHHOro Kancions akpa-
HUPOBAHHBIA HU3KO4aCTOTHEIA, TenedoH-
Hblii kancions BF1 — TA-56M ¢ conpotue-
nerHviemM karywky 1600 Om. Ero moxHo
3aMeHuTb kancionem TOH-2.
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GEBH—" GEF—QI——O | Maemov CTak-
ey | umw (oHa nona-
@' T T c1o T @ | paeT Ha ckar
| xapakTepucTun-
. KZQIY  YKLZ 1412 B i
YM curHanos 3a-
Katyuwika L1 — BeckapkacHas, conep- R4 po no- METHO yny4Lua-
*UT 4 BUTKa nocepebpeHHoTo MegHoro  nyuYeHus erca. MopbBopom
npoecaa puamerpom 0,8 mm. [nmHa mMaxkcw- EMKOCTHU  KOH-
HamoTky — 10 MM, gMamMeTp KaTyllky —  ManbHOro nencaropa C6 ¢
7 mm. Katywka L2 copepxut 25 BUTKOE YPOBHA OAHOBPEMEH-
npoeoaa M3J1 0,24, HamOTaHHBIX "B Ha- WYMOB B HOW nopcTpoit-
Ban' Ha NNacTMaccoBOM kapkace auwa- Tenedode kot C7 mMoxHOo
MerpoM 8 MM (AnvHa HaMoTKU — 7 MM).  (pexum nobureca Hau-
BryTpn kapkaca umeetcs pessba pns  npuema) | nyqwero coma-
NOACTPOEYHVKA — DEPPUTORONO WKW Na-  Mpw OTCYT- | coBaHns  Bbi-
TYHHOrO. CTBUMW CUr- XOFHOTO KOHTY-

CHavana HanaxveaoT yeuauTens H1a-
KO 4acToTel, NMopbupan ConpoTUBREHMEe
peavcTopa RI Tak, 4Tobbl HANPSXEeHWe Ha
Konnekrope TpaHsvcTopa VT4 coctasuno
MPUMEPHO MOJNIOBUHY NWTAIOLLEr0. 3aTem
NOACTROEYHWKOM KaTylikn L2 nobueaioT-
CH nonagaHusl curHana nepepaTtyvka B
noAocy NPONYCKAHWA KOHTROMBHOIO Npu-
emHuka. [anee noAcTpavieaioT KoHaeHca-
Top C7 A0 NOAYHEHWA MAKCUMaNbHOro
CUrHana oT BHELUHEero nepeaarymka (unm
CBOEro curHana Ha KOHTPONBHOM npw-
eMHUKE) U 3aTeM NoabupaloT pesucTop

Hana Ha exofe (NonoXuTEeNsHLIE pesyib-
Tarsl gaer 1 nopdop peswcropa R5) nubo
Mo HaunyyLemMy KauecTey npuema (LLymet
npy 3TOM [ONXHLI NOAABASTLCH) MpPW
Hanuyuy curHana paboTalowein craHumm
Ha BXOAE.

LLlynm 3amMeTHO YBENWMUVBAETCS, €CNN OT-
COEAMHUTE OOWH M3 KOHLIOB KOHBeHcaTopa
C11, 4TO NMOMOTaeT Mpwu HacTpoke, HO
MOCNE HACTPOKW ro CNenyeT NoakmioHuvTb
Ha MECTO — KayecTBO Mpuema Npu 3ToM
HECKONBKO yNyYLUAETCH. YNyHwunThk Ka-
4YEeCTBO NMpUemMa MOXHO eLle 1 HeBoNbLIoi

pa C aHTEeKHOW (KPUTEepWIi — MakCumMyMm
curHana Ha S-mMeTpe KOHTPONBHOIO Npw-
eMHWKa).

Buo Ha MOHTaX MUKPOPaaWMOCTaHLMA
NPUBELEH Ha puc. 5

Mpy HACTPOWKE BHTEHH C MOMOLLLIO
3TON MUKPOPaaMOCTaHLMM KOMaHOL fe-
MKYPSLLEeMY Ha OCHOBHOW CTaHumm onepa-
TOpY NOQAIOT roNocoOM B MUKPOGOH, Ha-
Xae npu 3ToM Ha kHonky SB1, a nogreep-
XOEHWE BHINOMHEHHBIX UM KOMaHA, 1no-
JYHEI0T B DEXUME NPUEMA NPKU OTNYLLEH-
HOI1 kHoMke SB1. m



NpocTtas MHOroamManasoHHad...

MHorwx pagvioniobuteneil MHTEpe-
¥V E CYI0T HECNOXHbIE MHOTOAWaNas0H-
HblE 8HTeHHBI, KOTOPLIE MOXHO YCTAHO-
BWTb Ha KPbILLE XUNOTro JoMa, HE YCNOX-
HRS BavmMoaelicTere ¢ XKKX n apyrumm
NonL30BaTENAMM KPLIWK (TPaHCAALUMOH-
HOI CETHLIO U T. N.). [lns 8TOro NogxonsT
BEPTUKANBHEIE WM3NyHaTeny, 3aHuMaio-
LMe Ha Hell HeMHOro mecTta. B BonbLumH-
CTBE C/y4aeB K3-33 KOHCTPYKTUBHBIX
OrpaHUHeHWIA MX BEICOTa HE OOMKHA npe-
Buiwate 10 m.
PN HecnoxHelih Ba-
1 | pyaHT Takon aH-
e TEHHLl Npenno-
A UK cnaHckne
-‘ paavonburenn
3

EAZAE, EA1AYT 1
EABASW. Pac-

\ CcKas 0 Heil ony6-
A NUKOBaH B Xyp-
3 Hane HauWoHanb-
p’ HOIA paguonioBn-

TEnbCKOW opra-
HUzauuu MWcna-
Huu URE [1]. No
LaHHBIM ee aB-
TOPOB, OHa pa-

3 |

Goraer Ha MOGMTENLCKMX AManasoHax
10—80 meTpoe, BrkmoYas u WARC nua-
NMasoHbl.

Kakux-nubo noscHeHwin © NpuHLMNe
paboThl 3TOM AHTEHHLI B CTATLE HET, HO U3
¢oTorpaduii 1 ONMCaHUA KOHCTPYKLMK
MOXHO NPeanonoXuTb, HTO 3TO BapUaHT
3aNUTEIBAEMON C KOHLA NPOBONOYHOM
AHTEHHBLl — TUna "aHTeHHb Pykea”.

BreluHuii BuA ee npueeneH Ha puc. 1.
OHa cocTOUT U3 NPOBONIOHHOMD UanyyaTe-
N7, paBHOMEPHO HaMOTAHHOIO Ha CBO-
600HOCTOSALLEE CTEKIONNACTUKOBOE Yam-
nuile {(AnvMHa HamoTkn — 7,65 m). JnvHa
nposoga — 9,8 M, a ero ceveHne —
1,5 mm®. MNopobHell MeTon yBenuyeHns
INEKTPUYECKOR AIMHLI U3NYy4aTens nsse-
CTEeH — 3TO TaK HAa3blBaEMbIE CNVPaNbHLIE
8HTEHHBI € HOpManesHeM (B CMmbICNe —
NepneHavKynsapHLEIM K OCK crinpand) vs-
nydeduem. lNoppobHee © HEM MOXHO
noyuTats, Hanpumep, 8 [2]. MNockonoky
aHTeHHa yMeeT HM3knii KCB Ha guanaso-
He 40 MeTpoB, MOXHO NPEeanosoXuTh,
YTO KOSMULMEHT YKOPOYEHWS U3ny4yare-
N§t B ATOWN KOHCTPYKLMK OKOSIO LABYX.

3anuTLIBAIOT aHTEHHY YEPes LUWMPOKONO-
NOcHBI Tpanchopmarop ¢ koadduumeH-
TOM TpaHchopmaumn 1:9 (pue. 2). OH Bul-
nonHeH Ha (GeppuTOBOM KOMBLEBOM Mar-
HUTONPOBOAE C pasmepamun 50x32x28 .

K nanyyarenio

1
K npoTueoBecy

HavaneHass mMarHUTHas MpoHULIAEMOCTE
marepuana — 950. OBMOTKM HamaThbl-
BAKOT "B Tpu npoBoga” — no 5 ButkoB
Kaxgas W30NWPOBaHHBIM  MNPOBOOOM
cedennenm 1,5 mm?. TpaHcdopmatop
pasmeLlanT B MEeTanNMYecKoM Kopnyce
(pMc. 3), KOTOpPLIKM 3aWWLLAET ero oT
BO30eVICTBUA atMoCchEepPHOIA BRaru.

[ns Takoro BapwaHTa 3annuTku ma-
nysatens  tpebyerca NPOTWEOBEC
{("semns”). ABTOpPHI BHLINONHWUAKW €0 B
BUOE KaTYLWKKM MHOYKTUBHOCTI M NOLKIIO-
HEHHOW K Hei KOHCTPYKTUBHOM EMKOCTM.
OHW pa3mMelleHbl HA OCHOBAHWUU aHTeH-
Hbl, KOTOPOE BBINOMHEHD M3 AM3NeKTpU-
YecKoi BOAONPOBOOHOW TPYGH ONWMHOM
1 m, auvavieTponm 50 MM M TONLLWMHOM CTe-
HOK 3 MM. CTEKNONAACTUKOROE YOVaKLLEe
MMEeeT B CamOil TONCTON erp H4acTy aua-
MeTp 40 MM 1 KOHCTPYKTVEHO BCTABNAET-
csi B TpyDy. KaTyluka conepxut 68 BUTKOR
npoBoga ceveHuem 2,5 M’ (nnuHa npo-
Bopa — 10,63 m). HamoTtka paposas,
CRNOLIHas.

KaTylwky HamarbiBaioT, OTCTYNMB OT
BEPXHErD KPas AManeKkTpUHeckol Tpybel

[Puc. 4’

OCHOBE8HWA aHTEeHHB TMNPUMEPHO Ha
20 cM, roe pasmewanT Kopobky c
LWMPOKONONOCHBIM TPaHCHOPMaTOpPoM
{puc. 4). Ha atom pucyHke: bobina de
tierra 10,63 m — KaTyllKa WHOYKTUBHO-
cTH, base capacitiva — KOHCTpyKTUWE-
HBI KoHpeHcaTtop, UNUN 9:1 — wupo-
KOMONOCHLIN TpaHcdopmaTtop. Bo Bro-
poii (npaeoil no puc. 4) kopobke pasme-
WEeH ele oauH TpaHcdopmaTop ¢ apy-
rumu koadduumerTamm TpaHchopma-
Li¥M, KOTOPHIF MCMNONBL30BaNCH aBTopamMmn
TONBKO Ha 3Tane oTnagky aHTeHHH.

KOHCTPYKTUBHBINA KOHOEHCATOp Npo-
TUBOBECA NpeAcTaBnsaeT coboi meTannu-
HEeckyl Nnonocy OuamMeTpom MNPUMEPHO
32 cm v wupKHoi 8 MM, KoTopas meTan-
NNYECKMMUW CNKLAMKW KPENWUTCH K MeTan-
NWYECKOMY KOMbLY Duamerpom 50 mm,
3aPUKCUPOBAHHOMY HA OW3NeKTpu4e-
cKol Tpybe ocHOoBaHMs.

OnucaHue HacTPOWKM AHTEHHH B
cTaTbe OTCYTCTEYeT. ABTOPBI NPUBOLST
cneayoume 3Havenns KCB no puanaso-
Ham: 28 My — 1,5; 24 MIy, — 1,2;
21 Mry — 2; 14 My, — 1,5; 10 My, —
1,2; 7 My — 1; 3,5 My, — 3. OtHocw-
TeneHo Goneluce 3HaveHwe KCB Ha ana-
nasoxe 80 METPOB ANA TAKOWM OTHOGK-
TeNbHO KOPCTKON aHTEHHL! BROHE OXW-
[aEMO.

NUTEPATYPA

1. Antena cafa pescar Ebro-Rioja con UNUN
magnetico. — Radioaficionados, 2010, Abril,
p. 18,19.

2. Xapuerko K. MNpoBCOAHMKK © YKOPOYEHW-
&M B aHTeHHax. — Paono, 2005, Ne 1, c. 20, 21.

Marepuan nogroroeun
BE. CTENAHOB
r. Mockea
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BM2073 — pByxkaHanbHbii YM3Y4 2x210 Bt

4 ‘m‘i‘ knacca D ¢ pacwumpeHuem [0 WeCcTU KaHanoB

MasTeERKIT.RU C. FTAJIKWUH, r. Bapnayn

BYKOBOW ycunvtens knacca D — sto:

* NEPENOBOE HANPaBNeHWe B 3BYKO-
TEXHVKE W COBPEMEHHAR CXEMOTEXHMKA;

s HeGOMbLLIAA LIEHA W Pa3MEPH;

* OTMEHHOE KayecTBO BOCMpPOM3Bene-
Hwsa u KN, 6nmaknin k 100 %;

® NPOCTOTa SKCNAyaTauy ¥ BBICOKas
HaAEXHOCTb.

B 310l cTatbe onucaH COBPEMEHHBIN,
HEOOPOro 1 BHICOKOKAYeCTEEHHBIN YM3Y
ot koMmnaduu MACTEP KWT, kotopii
npegcrtaenser coboi cTepeoycunuTens
2x210 BT € BO3MOXHOCTLIO HapaLwBaHus
KAHANOB [0 LWEeCTW, YTO npefocTasnaer
YUTATENIO OTNUYHYI0 BO3MOXHOCTL GaMO-
MY U3rOTOBWTL YCUIAUTENE DS AOMALLHErO
KMHOTEaTPa Ha YPOBHE Camoil CoBpemMeH-
HOWM CXEMOTEXHVKW 38 YMEPEHHYIO MNATY.

Jonroe BpeMs B TEHW OCTABEINCHL Tak
HasbiBaEMEIe younuteny knacca D, ocHo-
BaHHLIE Ha LUMPOTHO-UMITYNECHOM MOAYNA-
upmn. PaboTa TpaHsWCTOpoR MX OKOHEYHbIX
CTYNEHEN B KMIQHYEBOM PEXMME NO3BONSAET
3HaYMTENBHO yBennunTs KINL, 4To cHuxaer
TENNOBLIOENEHWE, 8 B KOHEYHOM CHere
rabapuTil U CTOMMOCTb YCUNMTeNs.

Takwe ycunutenn cnocobHbl NMPUHK-
MaTh BXOOHOWN CurHan B Lpdposoii popme.
3710 faeT BO3MOXHOCTE LUMPOKO UCNONb-
30BaTh NpeaBapuTensHyio uubposyio ob-
paboTky CurHana, WMCKIKHaeT BO3MOX-
HOCTL NOABNEHWA MCKEDKEHWIA 1 LUyMa, NO3-
BONAET OTKA3ATLCH OT UCTNONBI0BAHUA Me-
XAHWHECKMX PErYNVPOBOYHEIX SNEMEHTOB.

oA Ha3an NoCTYNWA B NPOAAKY OAHOKa-
HanbHbld YM3Y BM2072, cocroswmin na
moayns 06paboTku curHana 1 Moaynst OKo-
HEYHOTO younurens MolHocTu knacca D
BM2071. MopkniodeHvem K TOMY e MO-
oyno o6paboTkyM AONCAHUTENBHBIX MOOY-
nei BM207 1 younuTens MOXHC NpeBpammTb
B [IBYX-, TDEX- W HETHIPEXKAHANBHBINA,

Hoeblit yewnutens BM2073 npy meHb-
el CTOMMOCTH OTNUNEETCH YBENWHEeH-
HBIM HMCNOM KaHanoe. B mMuHMMansHOW
KOMINNEKTALMI UX ABA, HO NOOKIOHEHVEM
LOMNONHUTENBHBIX Moayne BM2071 mox-
HO AOBECTW UX YWMCno A0 wecTtwn. Younu-
Tens BM2073 cHabxeH uMhpOBLIM BXO-
nom S/PDIE

TexHUYecKkne XapakTepucTuKu
Conpotuenerve Harpyaku, Om . ... 4.8

MakcumansHas — BbIXOAHaR
MOLUHOCTE Kakanos 1 u 2
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NpK CONPOTUBAEHWI Ha-

pY3KM40OM ..o, 14,5...38,5
HomwuHaneHoe BXOOHOE Ha-

ARANEENE B I e e 1

Mapamerpsl Bxona S/PDIF:
YacroTta grckpetuaaumu, kly . . .28...105

Bxoproe conpotuBnerHve, Om ... ... 75
BxopHoe Hanpspkedve, B ... ... 0,15..5
HomuHaneHas amnnuryna esl-

XOOHbIX curHanos PWM P

B I o 3.3

HanpsixeHne BRICOKOro YyPOBHA

curHanos ynpasnexus OTW,

SD, RESET, B,HEMEHEE .......... 3,3
YacTtota aMcKpeTsaLm aHano-

TOBLIX BXOAHBLIX CUrHANOE, KL, . . ... . 96
YacToTa umnynecos LLUMM, &l . . .. .. 384
JuHanvmqeckmii gpanasoH, ab,

HEMEHER . . ... iivarcsanncnanns 104
O6Lume rapMmoHUHECKWE UCKa-
weHua + wym (mpu U,,..=50 B,

R.=6 Om, F=1 kI, P...=160 Br),
Oty HE:DOFIBE & s s s S i 0,2
MapamMeTpbl BEHTWIATOPE:
Hanpsikenwe nuranvs, B, He Gonee . . ... 12

Morpebnaemelii TOK, A, He Bonee .. ..0,2
Tok noTpebneHus yCUAVTENS B X ay-

Lem pexume, mA, He Gonee ... ... 50
Paamepbl nesarHoW nnatsl, Mm . . .84x152

OB61LUWIT BUA YCUNUTENS NPEACTABNeH Ha
puc. 1. 3aBMCUMOCTE BLIXOLHOW MOLL-
HOCTI OT HaNpPsKEHUs NMUATAHKYA 1 COrpo-

TUBNEHVSA HArPY3KK NPVBEAEHA HA pMC. 2.

AHanoroeele 3BYKOBHIE CUMHalbl amr-
nutynoin He Gonee 1,5 B noctynaot Ha AL
{uacTora auckperuaauum 96 klu). B pexi-
mMe "AHanoroBwiit BXOA CUIrHansl BCex
wect kavanoe nocne ALN ofpabatbl-
BaloTcs Hesaewckrmo, C BbIXOOO0B MWKPO-
cxembl TASH086 curHansl NEPBLIX OBYX
KAHaNoB MocTYNalT Ha BXOALl YCUIUTENs
TAS5162, a ocTansHeIX HETHIPEX KaHanoB —
Ha pasbemMbl [NA NOAKHOYEHWS [0N0HN-
TEMBHLIX YCUNMTENBHBIX mMogynel BM2071.

B pexume S/PDIF mopyne BM2073
NPUHYMAET M YCUNWUBAET NULLIL CTEPEOCHT-
Han. MNpur sToMm Ha BeiXopax karanoe 3 n 5
AyBNMPYIOTCA CUrkanet kaHana 1, a Ha Bbi-
X0[ax kaHanoe 4 v 6 — kaHana 2.

Ha nnare vmelotcs aga ceetoamoaa. OomH
U3 HUX CUMHAIM3UPYET O BKIKOHEHUW YCUN-
Tens, BTopoi — o BrnoyeHnn exopa S/PDIF

Mo ymonuaxKio, Npu Nepeocii NnopfaLe Ha-
MNPSBKEHNA NUTAHWA YCUNWTENb HauvHaeT
pabotarb B pexwvmMe "AHanorosulii BXOA,
npu 3T0M YCUNEHWE YCTaHaBNWMBAETCH HO-
MuyHansHeivM — 0 ab.

K cneumansHoMy pasbemy MOZYIA MOX-
HO MOOKMIOYNTE HECKOMNBKO NOMNOSHUTENb-
HbiX OpPraHoE YNpasneHus 1 MHOWKaLmn:

— KHOTMKY BK/OYEHUS] U BbIKMIOHEHWS
yCWIUTENSs;

— KHOMKY BPEMEHHOro NpUriyLueHns
3BYKa;

— KHOMKWN YBEMWHEHWS 1 YMEHBLLIEHWR
rpomMkocTI. Mpwr HEoGXOAMMOCTI 3TW KHOM-
KW MOXHO 3aMEHUTb OObIMHBIM NEpeMeH-
HbiM peancTopoM HomuHanom 1...100 kOm,
MOAKIIOHYE Er0 KPanH1e BLIBOALI K KOHTaK-

Tam 18 n 19, a gBwKOK — K KoHTakTy 17
paswema ynpaenerus. Mpu atom umdpo-
BOW MPUHLMMN PErYNUMPOBKMA FPOMKOCTW
OCTAETCH HEM3MEHHLIM;

— KHOMKY Buifopa MCTOMHWKA curHana
"umdpoeoii” (S/PDIF) — “ananoroeblii”;

— BOCEMb CEETOOAVOHOB, OTOBpaxXal-
LWX YCTEHOBAEHHYIO TPOMKOCTD, & TaKXKe
nBa cBeToAMoaa, ByBnMpyIoLWX YCTaHOR-
NEHHLIE Ha Tnare;

— pasbwem "Tionenan" exona S/PDIE

BetpoeHHas & moayns BM2073 cucte-
Ma KOHTPOAS W 3aLLMThl BEIXOAHOMO YCUNK-
Tens TASS5162, a Takke NOaKMoYaeMblX K
3TOMY MOZYIO AONONHUTENEHBIX YCUITUTE-
nein BM2071 ocHoBaHa Ha aHanwae nosny-
Yaemelx ot HUX curHanoe OTW u SD. Hus-
KWiA noruHeckmic ypoeeHs curkana OTW
CBUOETENLCTBYET O TEMMNEparype younure-
nei seiie +125 “C.

Cuctema 3aluThl NAABHO CHWXAET
rPOMKOCTE, MPESOTEPALLAd AankHernii
neperpes. [Nocne Toro kak Temneparypa no-
HU3MTCH, MPOMKOCTb MNaBHO BO3BPaTWTCH K
YPOBHIO, YCTAaHOBNEHHOMY NONb30BATENIEM.

Mp akcnnyataury B TAXKENLIX YCNOBU-
AX B YOWUTENE MOXHO YCTAHOBUTEL BEHTH-
naTop, 0bayBaLLMi TENNOOTBOL MUKPO-
cxembl TAS5162, 1 NnoakiounTs ero K nve-
I0LLEeMYyCH Ha nnare paseemy "FAN".

Ecnu xots 6bl OAMH W3 YCUIUTENbHBIX
mopynell nopan curdan SD, Mukpocxema
TAS5086 npekpaluaet GpopMuposaTb MM-
NyNLCEl Ha CBOWX BLIXOOAX W NEpexoouTt B
pexun “BoiknioueHo". PaBota Bo3obHo-
BUWTCH, K&K TONBKO YPOBHW BCEX CUTHANOB
SD cTaHyT BLICOKVMM.
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Puc. 2 Hanpsxerve nutaHus, B

Moayns BM2073 BmecTe C HeThipbMA
moaynsMiu BM2071 moxet GuiTs yeTaHoB-
NeH B KOpNyc pazmepamu He meHee 180x
»#220x140 MM C BEHTWISLIMOHHEIMW OTBEDC-
TvANMK. ECnv KOpnyc METaSUIMHECKIIA, MexXay
HUM 1 Mnaramy HeoBXOoAvMO MPegycMoT-
peTkb 3a30psl, NPefoXPaHsioLMe nevaTHLIe
NPOBOAHUKA OT HEXENTENBHLIX SAMBIKaHIIA.

Ins YM34 BM2073 pekomeHayeTca uc-
TOMHUK nuTaHus MACTEP KT PW4873B
(48 B, 7,3 A).

B3axasare roroeei Gnox BM2073, a rakxe
Apyryro npoaykumo MACTEP KUT sei mMoxeTe
Ha caiite www.masterkit.ru nmbo NO3EcHNE
BecrnarHo ¢ MOBMABHOIND MK CTALMOHAPHONO
Tenedora Ha ropsuyio sinHmo MACTEP KNUT
8-800-200-0934 (c 9.00 no 18.00, kpome
BBIXOLIHEIX).



UHTennektyanbHoe ynpasnsoLiee
oxpaHHoe ycTtpoucteBo GSM
"lapawan”™ BM8039

A. KBALLINMH, r. Mocksa

aboTaiiTe 1 OTabIXaiTe cnokoiHo: Bawe

HUNWLLE HaxOOWTCsl MOL WHTENNeKTy-
ansHoi oxpaHoi! Ecnv KTo-TO Hapyluwmt
"rpanHny”, Bel MOMEHTaNBEHO NONy-UTe 380-
HOK 1nu SMS Ha ¢8O MOBUNEHEIN TenedoH,
a "Tapoyar” BITIOSUT MOLLHBIE CHUPEHB! W
3abnokvpyeT EXOOHYIO ABepb. JornonHu-
TeNbHLIA MOBUNBHLIA TenedhoH NOAKMNIoHAaTE
He TpebyeTcs: NPoCcTo BCTABLTE B YCTPOM-
cteo SIM-kapty! Yerpoiicteo vmeert 8 ka-
HANOB OXPaHbl B 06LIYHOM pexiime 1 16 B
pexume ATZ. K HEMY MOXHO NOAKMIOYUTL
[0 LWEeCTW UCTIONHWUTENEHLIX YCTROMCTE 1
VYNPaBNATbL UMUK KaK NO TENegOHHOMY KaHa-
ny GSM, Tak 1 B pexuvmMe TepMocTatmposa-
HUS, B 3aBMCMMOCTM OT NOKasaHWil Aarim-
KOB Temnepatypb! OmnuanTensHbie 0co-
B6eHHOCT YCTPOMCTBA: HOBU3HA, MPUBNE-
KaTenbHas ueHa, ynoGHuii uHTepdeiic,
YHUBEPCANBHOCTE NPUMEHEHWS, NPOCTOTa
0OCMKMBAHKS W BLICOKAA HAOEXHOCT.

Mockoneky pna ynoberea npuMeHeHns
“Tapaval” MMeeT MHOMo ONuUWA M HAcTPO-
K, K HeMy Mpunaraetcs KOMMbloTepHas
nporpamma-koHduryparop. BM8039 noa-
KmouaeTcs k paswemy USB komnsiotepa.

TexHuyeckue XxapakTepucTuku

Hanpspkenve nutanua, B ... .. ...... 12
MoTpebnaemblli TOK, MA .. .......... 50
Panvokanan ........... GSM 900/1800
Hycno KaHanoe OXpaHbl . . . ... ... 8
Y1CNO BLIXOOHBIX MHWIA:

CYpoBHEMWUTTA __, ... ... ........ 4

C BCTPOEHHBIMKW MCNONHI-

TENBHBIMM PBNE ..o vve e innnnns 2
Kommytupyemsiil Tok, A, He

DONeE: 2o el el e v 2
KommyTupyemoe Hanpsixe-

Hue, B, HeGonee .............. 120
MakeumansHoe 4meno SMS .. ... ... 256
Yucno SMS Ha cobuimue, He

BONBe ST e ey il 256
HYucno nuHWA 1-wire . .. _............ 2
Hucno patHvkoB Temnepary-

pbl Ha Kaxkaol, He Gonee . ........ 16
WHTepean Temneparypel, wus-

MepAemMoin LaTHrKamm

DS1820 (B komnnexkT He

BxopaT), °C ............. —55...+125

K yCTpOMCTBY MOXHO NOAKNOMETE OX-
paHHBIE AaTYMKW, BLIXOOHLIE KOHTAKTHE
KOTOPLIX B OTCYTCTEME TPEBOMM 3aMKHYTEI
(vx coepuHAOT nocnegosarensHo, obpa-
3ysl OXpaHHBIA wneid) NMBo PasomKHYTHI
(11X coepguHRIOT NapannensHo). MoxHo me-
Nnonb30BaTk W AaTYMKY, NOAAKOLIME CUrHan
TPEBOrM HanpsbkeHnem Ao 24 B. Kadano
1-wire npepHazHaversl aonsa napannens-
HOMO MNOAKNIOHEHWA NaTiUKoB Temnepa-
Typbl, paGoTaolmx no 3ToMy NPOTOKONY.
MakcumansHas LivHa nuHum — 50 m.

O6uwii BUO, YCTpOICTBA NOKA3aH Ha
pucyHke. OHo cobpaHo Ha nevaTHo nnare
pasmepamu 106x72 MMm.

Ans ces3n ¢ TeneoHHON CEThIO CTaH-
papra GSM npumeHer pagvomogem
SIM300DZ. A ynpaenser scemu onepawys-

MW MUKPOKOHTponnep ATmega3d2l-8AU.
VimeeTcs BO3MOXHOCTE OBHOENEHWs ero
nporpammel. Ee HOBLIE Bepcuit MOXHO
HalTK Ha caiite www.masterkit.ru. Wm-
MYNLCHBIA MCTOYHMK NUTAHWA NOCTPOEH Ha
mukpocxeme LM2576.

Ha nnaTe yCcTpoicTEa MMEIOTCS KHOTIKa
yNpasrieHust, NapannensHo KOTOpor MOX-
HO MOAKMNIOYMTE BHELLHIOIO KHOMKY, W ABa
CBETOAMOOHbIX MHOUKATOPA.

Ceetoauon, "AHTeHHa" BCNLIXMBAET
Kaxase 5 ¢, korga GSM-mopem pabotaer
HOPManbHO W 3aperucTpupoBaH B CeTW.
Benbiluky, cremyiolme Kaxoyio CekyHay,
MOryT 03Ha4aTk oTcyTeTBME SIM-KapThl 1in
OTCYTCTBWE CBA3K C COTOBOW CETHIO, Hanpit-
MEP, NO NPWYVHE HN3KOIo YPOBHA CUrHANA.

Ceetopmopn "3amok™ v gybnupyloLmi
€ro BHELUHWIA CBETOOMOA CUrHANMM3KPYIOT
0 pexunve paboThl OXpaHHOM CUCTeMbI W
3ahKCUPOBEHHBIX TPEBOXHLIX COBLITUSAX.

JlaTinki oxpaHbl NOAKNIOYEIOT K BOCBMIA
rnasHbIM BXOpAM yCTpoWcTea. Kaxabiii
BXO/] NPOrpamMmMHO CBASLIBAIOT C OAHWUM MW
HECKONBKWMMI KaHanami oxpaHil. A Keoxkabii
KaHan MoXet ObiTb MHOMBMAYAILEHO HaCT-
POEH Ha PUKCALIMIO CNEMYIOLIMX COBBITRA:

* CMEHa BLICOKOro NOrMYeCcKoro ypoe-
HA HU3KkKuM ("0 SET™);

* CMEHa HM3KOro NIOrMHYecKoro YpoBH:A
BBICOKUM (™1 SET");

» noboe uz cobeimuii 1, 2.

s OTK/IOHEHWE CONPOTUBNEHUS MEXay
nMHvein 1 oBluM NPOEOLSOM OT HOMM-
HansHoro aHavenun 1 kOm ("R change”).

MpepycmoTpeHa peakuust Kak Ha Tpe-
BOXHOE COGLITWE, Tak U HE BOCCTAHOERNE-
HWE MCXOOHOro cOCTOsHWS Bxopa. [pu
HEOBX0AMMOCTU OAMH W TOT XE BXOL MOXHO
HA3HAYWTE HECKONMBKUM KaHANaMm C pasHoi
HaCTPOMKOW, 4TOBBI (PMKCHPOBAaTL PasHoie
coBbimus Ha aToM BxOAe. Hanpumep, cveHy
BLICOKOrO YPOBHSI HU3KMM W U3MEHEeHWEe
COMPOTUENEHWS NMAHIK,

CocTosiHve Kaxaoro us LWeCTy BLIXOO0B
YCTPOWCTRE MOXET ONPenensTecs KOMaH-
AaMu, nonysaemeiMi No kasany GSM, mnm
M3MEHATLCA B 3aBMCUMOCTK OT NoKasaHuia
NOAKAIOMEHHBIX K YCTPOWCTBY [AaTHUKOB
Temneparypbl (pexvm Tepmoctara). Ona
KaXOro Takoro gatyvka Bo uabexaque
"ppebeara” 3a1a0T BEPXHEE U HUKHEE 3HA-
HeHUA TEMNEPaTypPL cpabaTkiBaHns.

Tocne nogaum nMraHus YCTPOIRCTBO B 3a-
BMCUMOCTW OT 381aHH0MN KOH(UrypaLyii ne-
pexoauT NuBOo B PEXIM OXPaHkl, Nbo B pe-

Komnanus "Macrep Kut"
o0baBNAET KOHKypPC!

Ham oueHb MHTEPECHO y3HaTb, Kak
Bbl npUMeHnnu Ha npaktuke noboi
KynneHHsin Bamu HabGop “Mactep
Kur”. Hanuwmre crarbio, 3amerky,
cdoTorpadupyiATe YCTPOWCTEO M NpK-
wnute mMatepuwan. Jlyyiuwe crareM
moryT 6T ONyGNUKOBaHLL B XKypHane
"Papno”. NoGegurenn KoHKypca nony-
4ar npu3bl — Habopel "MacTep Kur™: aa
1-e mecTo — narte MoGLIX HaGopos, 32
2-e — Tpu, 3a 3-e — pea HabGopa. Oue-
HMBaTL CTaTbM N BLIBMPaTL NPU3IEpOB
GypeT »uopK, COCTOSLIEEe W3 COTPYA-
HUKOB xomnanuun “Mactep Kur".
MpuceinaiTe cBOM CcTatby Ha e-mail:
news@masterkit.ru. BHGDaTb ﬂaﬁop
MOXHO Ha caiiTe www.masterkit.ru

Cpok KoHKypca —

Ao 31 pekabps 2010 r.

KM oxmvAanus. [NepexniovaioT atm oea pe-
MYMA HEKATUAMM Ha KHOMKY yrpaBneHus.
fpexae 4em pexvM OXpaHbl HaqYHeT
feicTeoBaTL, Oyner Bbiaepxkada nayaa,
Heobxoaumas ons Toro, YTobbl NoaaBLInIA
KOMaHOy Ycren MNOKUHYTbL OXpaHAemylo
3ony. lNpy xenaHum MOXHO 3a0aTh U Bpe-
M, Ha KoTopoe Gyper sanepxara nogaqa
CUIHaNOB TPeBOort U pacceika SMS nocne
TPEBOXHOIO CODLITKS. 3TO LaeT BO3MOX-
HOCTh BEPHYBLUEMYCS “XO38MHY™ CUCTEMbL
NepesecTH ee B PEXKM OXUOAHWS.

YCTpoHCTBO NOCTOSHHO VM HE3ABMCUMO
oT NobLiX ApyrvX onepaumii onpaluveaeT
[AaTHVKM TEMINIEPaTYPE! W YNPABNAET TEPMO-
ctatoMm, He npekpaliaercd v KOHTPONb
COCTOSIHWA OATHMKOB OXpaHk!.

Mpy nopxnoHeH YCTRORCTEa K Pash-
emy USB koMnLioTepa OHO aBTOMaTIHECKH
BOWMAET B pexxum obiveHa nHdopmaumelt ¢
HuM. 310 OypeT 0603HaYeHO BKITKYEHUEM
060vX CBETOOMOAOB. B 3TOM pEXUME KOHT-
PONb NMHUIA OXPaHkl U JATHUKOB TEMNepa-
TYPbI OTKNIO4EH, 8 BCE BbIXOOb! HAXOAATCA B
NACCUBHOM COCTOSIHWN.

Moxet ObiTb 3anporpaMMUpOBaHo Ao
12 "cBonx” TenedoHHLIX HOMEPORB, C KOTO-
PbiX YCTPOICTBO GyOeT NPUHIMATE KOMaH-
bl ynpaeneHus u aanpocs. KomaHab:, ne-
pefaHHLIe ¢ apyrvx HoMepos, GyoyT npo-
WUrHOPWPOBaHbI.

Ha kaxxpnoe TperoxHoe CoBLITVIe MOXHO
3aroToBUTE creuwansHoe SMS ¢ TekcTom
nonvHoil go 160 cumeonos. Kak Toneko co-
6BITIE NPOMIOLLNO, COOBLLEHNUE OTCEUIAET-
c5 BbibpaHHomy aboHeHTy.

Ecnu 1pebyercs nepenasa HOBOIO
SMS, a GSM-mofem elLLe 3aH8T nepena-
Yeli NnpeasipyLLero, Hoeoe cooblieHve He
TEpRETCH, a nonajaeT e ouepens. Bozspa-
LLAIOTCA B HEe 1 COOBLLeHWs, KOTophIe Mo
KaKkuM-nMBo NpuYKHaM nepenars He yoa-
nock (Hanpumep, Gbina BpeMeHHo noTeps-
Ha cBs3b ¢ Gas3oBoii craHuueld). Beero B
ouepeoy MOryT Haxooutbes po 20 SMS.
370 CYLLECTBEHHO MOBLILLIAET HAAEXHOCTh
OXpaHbl 0OBEKTa MPW BOSMOXHBIX MHOIMO-
YWCNEHHLIX cpabaTsiBaHusX.

Sakazare Onok BME03S, a rakxe npyrue
Habopel, GNOKKM W MOZYMH MOXHO Ha cakite
www.masterkit.ru nnbo nossonue Gecnnar-
HO € MOOMABHOIO MM CTALMOHEPHOIO Tene-
oHa Ha ropsuyio ko MACTEP KWT
8-800-200-0934 (¢ 9.00 go 18.00, kpome
BBIXOSHBLX).

i1
m
0
1]
g
L
h
>
b
0
3
m
A
-]
T
0
X
S
A
>

<
>
N
=t
m
T
A
b
e




10y

«Papuno»

Ten./daxc: 608 7713

advert@radio.ru

608 9945,

"
L]

Orpen pexnambl MypHana

W

=
=
mr
Ead
e
/M
2
.
o
=
=t

GWINSTEK.
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FeHepaTopbl NPOU3BONILHOU GPOPMbI
ot xomnanun GW Instek

B cTrarthbe paccMaTpuBaloTCsi HOBbI€ COBPEMEHHbIe BbICOKOMPOU3-
BogutensHbie ARB-reneparopel or komnanum GW Instek (Talisans)
cepumn AFG (mogenun 73051/ 73081), nx TexHu4eckune xapakTepuc-
TUKHM, OCOBEHHOCTY U PYHKLUNOHANBHBIE BOSMOXHOCTH.

onmnanus GW Instek (Taiieaudb) pac-

LIMPWUNa CEOK NWHEKY reHepaTopoB
cepwit GFG, SFG mOopenbHbiM PAOOM
AFG-73000 B cocraee AByX (yHKUMO-
HanbHeX redepatopoB AFG-73051 w
AFG-73081 (Ha doto). BepxHuii npepen
LManasoHa 4acToT CUHYCOMPANBHOMO CHI-
Hana cocrasnser 50 u 80 Mly cooreeTct-
BEHHO. PerynvpoBka amnantynpl curkana
Ha BLIXOAE NMPOM3BOLUTCH B MHTEpBane
10 mB...10 B (Ha Harpyske 50 Owm). dop-
MUPOBAHVE CUrHana NunoobpasHol v Tpe-
YrofbHOM (POPM OCYLLECTBISIETCA C MaKCH-
mankHOW YacToToid 1 MIu. HoBuHKK siBrs-
HOTCA (PYHKLMOHANBHEIMW FeHepaTopamm ©
BO3MOXHOCTEIO (hOpMUPOBEHWA CHUIHANOB

BXO[ [U1§ CUFHANAa BHEeLHEl CYHXPOHU3a-
ums "TRIG INPUT", BbIXO[, CUHXPOUMNY b=
Ca Ha BHELHWEe NCNONHUTENBHLIE YCTPOR-
cTea (yposenb [TJ1), a Takxe rHesno
"MARK output” Boix0opa mMapkepHbix
CTPOBVMITYNECOE, BLILABAEMbIX B PEXVIME
KauaHusl 4acToTsl M QOPMUPOBAHUS CUr-
Hana npousecnsHoin Gopmbl (ARB).
OcoGeHHoCTH FeHepaTopos
AFG-73051 1 AFG-73081:

» mpuMeHeHve TexHonorun DDS (npsa-
Mo undpOBOI cuHTes), 4To obecneqnea-
eT reHepaumio CUrHana ¢ YasTpaHn3kum
YPOBHEM MCKAXEHWA U BLICOKOI CTabuilb-
HOCTHIO;

» pa3spetuerve 1 Mkl no Bcel nonoce
4acToT;

npouasoneHoi hopmel (CMNM/ARB).

[eHepaTopkl BLINOMHEHB B KOMMNAKT-
HOM KOPIYCE, MMEIOLLEM CHEMHYIO PYHKY
AN NEPEHOCKH W PErynMpoBKK HaknoHa
AVLEBOK NaHenu, ynopel ¢ nemrdupyro-
LWVMK BCTaBkamm Ans ynoberea pasme-
wenHus. B yctpoicTee vMEIOTCH 3aluTa
BLIXOLHBLIX YCUNVTEREIA OT Neperpysky Ha
DYHKLMOHANEHOM BBIXOAE, 8 TaKKe BEeH-
TUIALMA )15 NOALEPXaHWS ONTUMATBLHO-
ro TEMMNEePaTypHOrc pexmvma.

MakcumansHas 4acTora OuCcKpeTuaa-
uuu reneparopoe — 200 My, anvkHa na-
matn — o 10° Touek, BepTukancHoe pas-
pelwene LIAT — 16 6ur. Takoe BeICOKOE
paspeLleHrie nNo3sonseT obecnevnts M1-
HUMaNLHYIO AMCKPETHOCTE M0 amnnTyae
npuy GOPMUPOBaHVK BEIXOAHOTO CUrHana.
Monb3oBarens MOXET CO3[aTh, Hampu-
MGAJ YHUKaNBHLIA CUrHan, COCTOSILLUWIA 13
10°® oTrcueToBR, nNpuydeMm Kaxaash Touka
KBAHTOBaHWS OaHHBIX NpyHUMaeT noboe
aHadeHre us 65535 ypoexeii (+/-32767)
Mo BEpPTVKANW NpW COXPaHeHWU MakCu-
MaNbHOW CKOpOCTY umdpoaHanorosoro
npeobpasosaHus.

feHepatopbl OCHaLEHL BHYTPEHHER
namsaTelo (10 s4eek) ans coxpaHeHus cur-
HANOB MPOV3BONEHON GOPMbI LMAHON A0
1 M&wT (0... 1048575 To4ek).

Ons  ysenuyenns YHKUMOHENBHBLIX
BOBMOXHOCTEW Ha 3aiHeil naHenu umMe-
H0TCS YETBIPE CUTHaNbHLIX pasdbema BNC,
CTPYNMMPOBaHHLIX B eAWHBIN BNoK: Bxon
N8 Nogaydy curHana BHELHel mopynsa-
v "MOD INPUT" (0...20 kl'u; +/-5 B},

s cTabUNBHOCTL MO 4acTOTE COCTAB-
naert 0,0001 %;

s nopgepxka dyHkumm DWR (Direct
Waveform Reconstruction);

* BO3MOXHOCTb pepakTnposanus Crd
Bez noaknoueHus k FK,

leHeparopul MOTYT BbAABATE LUWPOKWIA
nepeueHs CTaHpapTHex Gopm curHana:
CUHYC, MeaHgp, TpeyronbHwk, nuna,
wMnynec, cmetlesne (DC), wym 1 ap., a
TaKke NMeloT pexun [KY (cBunvposaHne
No NUHEWNHOMY WK norapudMUyHecKomy
3AKOHY), pexXxuM NaKeToE paavuoumMnynb-
coe (Burst). K BEIXOOHBIM CUrHanam MoryT
NPUMEHSITLCH Pa3fNWuHbIE BUAL MOLYNA-
umn: AM, UM, LUMM (PWM), HMH (FSK).

®yHkuns DWR  (Direct  Waveform
BReconstruction) npenctaensaetr coboit
WHTEPECHOE pelueHve paspaboTyvkoB,
no3BONVBLIEE HANPAMYIO 0Bpaw@arsca K
AaHHbiv - (OTcHeTam  ocumnnorpamm),
NoNy4eHHLEIM € NOMOLLBIO LMPPOBBIX OG-
umnnorpagos cepur GDS-2000 ot GW
Instek. lnsa atoro B meHio YTH/IATHI npe-
nycmoTpeHa saknagka DSO Link. Heob-
XOOMMO coeavHUTe USB-nopt reneparo-
pa AFG-73000 (host) ¢ COOTBETCTBYIOLWM
USB-noprom ocuunnorpada (device)
cTaHaapTHeiM uHTepdencHeiM kabenem.
Hanee, Nocrne HECKOAbKUX BhICTPEIX Ma-
HUNYNALUwWiA (kHonka F6 — akTueaums pe-
xuma; kHonka F1 — [lowck/Search) Ha
3KpaHe OTKPLIBAETCSH CTPOKa COCTORHWIN C
vHdopMaumeid O Tekylux ocuwinorpa-
duryeckux KaHanax. Tenepb ocTanoch

MWb BeIBpaTe ocunnnorpaMMy nHTepe-
CYIOLEro KaHana HabkaTtuem Ha KHOMKY
npsmoro goctyna — F2 (CH1), F3 (CH2),
F4 (CH3) unu F5 (CH4). OungposaHHLbie
pavHee (euibopk) kavana OyayT euadya-
NU3UPOBaHLI Ha 3KpaHe reHepaTtopa;
TakumM 06pasoM, BEIXOAHOW curHan Byner
MOEHTUYEH UCXOSHOM ocuminorpamme.

Ana cessu c MK B reHepartope npeay-
CMOTpEHBEI CNegylolme LTaTHeIe WHTep-
deice: GPIB (2), RS-232, USBE. C nomo-
L0 WTATHOMO NMPOorpaMmMHoro obecneye-
Hus AWES (Arbitrary Waveform Editing
Software) mMoXxHO CO30aBaTk, PeaaKkTupo-
BaTh CUrHasbl NPOM3BONLHOW ¢aopmbl 1
nopasatbk WX Ha BLIXOQ reHeparopa.
KoHcTpywpoBaHue HeobxoaumMoro cUrHa-
13 OCYLWECTBNSETCA B MEHIO C NOMOLLBIO
MaHUMYNSTORa (MBILLK) 13 NPEANOKEHHO-
ro Habopa wabnoHoB, ANsl 3KOHOMUK
PECYpPCOB BHYTPEHHER namati A0CTYNHO
VICMOMNb30BaHVEe CErMeHTUPOBaHKS.

BaxHas o0coBeHHOCTL FeHeparopoB
AFG-73051 1 AFG-73081 — BO3MOXHOCTb
pepakTuposaius curtanoe Crd Haqans-
HOro YpOBHA CNoXHOCTM Gea nopkmoue-
Hua Kk K. B pexume pepaktipoBaHus
hopMel rpaduHecKuii AnCnAel No3sonseT
oTobpaxarts QYHKLWW ¥ MaHWIYNsuum B
aKPAHHOM MEHK: ¢opma curHana, Tovka,
rHvs, aobaeutb, KOMWPOBaTh, YOANATH,
coxpaHuTe, 3arpysuts. CoxpaHeHue B
npuBope HavBoNee YacTo UCNOMBL3YEMbIX
HacTpoek 0BecneyvMBaeTcs Hanuyquem
LECSATU SYEEK SHeproHe3aBUCUMON namsi-
T (3anuce/BeIZ0B Npodunei).

lerepatopst AFG-73051 n AFG-73081
cHabxeHbl LBeTHbIM rpaduyeckum XK
3KpaHoM ¢ auarcHansio 11 cm (paspele-
Hue 480x272 Touek). VHdopmaTiBHbIA
BLICOKOKOHTPACTHLIA AMCNAei NO3BONAET
n3oBpaxars BLIXOOHOW CUrHas reHeparo-
pa: Tekywwmin pexum, ¢opma, GPoHT,
amnnKTyaa, cpes, napaMeTpol MOAYns-
UMK, 4TO genaer paboTry ¢ reHeparopom
yOoBHON 1 HAarNsAHOM.

Bce 3T BhICOKME TEXHMYECKWE Xapak-
TEPUCTUKY, PYHKUNOHANBHOCTL, d TaKKe
BO3MOXHOCTW noacoepmtenns K MK ans
OMCTAHLUMOHHOrO ynpasnetns v o6pabor-
KW OAHHBIX 3aKNI0YEHEI B CPaBHWTENBHO
HeBonbom (107x266x293 mMm) ¥ nerkom
xopnyce (macca okono 4 kr). B KomnnexTt
NOCTABKN BXOAWT COEAMHWTENLHLIA Ka-
6enb GTL-110 grvuoi 120 oM (paswembl
BNC—BNC).

YaoBHOE MEHIO, SProHOMUKA W KOHGWIy-
PaLMR OPraHoB ynpaenexus, GonsiLoi user-
HOW Opcrnne, LMpokve QYHKLMOHANLHLIE
BO3MOXHOCTN reHepartopos AFG-73051
AFG-73081 no3BonaT MCNONL30BATb MX
B CamMblX PasHO0BPasHBIX W3MEPUTENBHBIX
NPUACXKEHWSX, HauuHas OT 3apay obyve-
HuA, obnacTk Hayku 1 naBopaTopHbiX
vccnenoBaHnin 0o chepbl NPOMLILLLIEHHO-
ro npouasopcTea, HAOKP 1 pemorTta P3A.

Monpobubie TEXHUYeECKNe xapaKTe-
pucTukn npuBoOpoB MOXHO HaiTW Ha
canre <WWW.prist,ru>.

Kowucynb-
TauuyU nNo BONpOCam WIMepUTeNsHOR
TexHuky — no Ten. (495) 777-55-91 un
no e-mall <info@prist.com>.




Monyuarens 3A0 «XypHan «Paguo»,
KypPHAN p/c 40702810438090103159,

Pf k @ e it s o s
K /¢ 30101810400000000225, BUK 044525225, i

AVEIO-BAREONCERG - SNEKTFOUIKACKOMMSIOTERS  YHH 7708023424 (nouTOBbIN MHARKE 6ani@a 101000).

YBaXaembie yurarenu!

Penakuwms xypHana "Paguo” coBmectro ¢ 000 "Hun nabop" pacnpocTpaHner HaGopst ana
papuonoGnTenan:

1. "USE nporpammaTtop MukpokoHTponnepos AVR u AT89S, coamectumbin ¢ AVR910™. Cxema
¥ OfnuWcaHue nporpammaropa onybnukoBaHsl B XypHane "Paguo™ Ne7 3a 2008 r, aBtop
A. PuixxoB, r. HoBokyzxeuk. MNpu uzroroenenun HaGopa Guinm yuTeHb! NOXENaHWsA YATaTeNen, U
npuHuunuansHas cxema USB nporpammaropa 6eina coorseTcTRyHOWMM 0Bpasom gopaboraHa.
TMoaromy ynaneHwe «nuiuHNXY, HA NEPBLIW B3rNaA, AeTanei MoXeT npuBecty nubo K Henpa-
BUNLHOMY (hYHKUMOHWPOBaHUIO Nporpammaropa, nubo K Beixoay U3 cTpos nopta USB KomMnbio-
Tepa.

Kawpwii 6a3oBeiil Habop Bkniouaet B cebs 3anporpamMmupoBaHHLIR MUKPOKOHTPONnep, ne-
YaTHYIO NMNaTy ¢ HAHECeHHBIM Ha Hew (ANA yOo6CTBa MOHTaXa) PacnonokeHeM 3IeMeHTOB (Bug
CO CTOPOHL!I peranel), Habop petaneil, WHCTPYKUMIO C ONMUCAHMEM MOHTAXE W HACTPOHKM,
wnenha Anst CONPAKeHUA NPOrpaMMaTopa ¢ nIaTon nepexoaHuKa (npuobperaeTcs OTAENLHO)
ANA NPorpaMMnpoBaHnsa MUKPOKOHTRONNEPOB.

2. "Bnox 3axuranus - perynatop yrna O3 Ha mukpokonrponnepe PIC16F676", onvcanune koTo-
poro ony6aukoBaHo B cratksx B. Wkunemenckoro («Pagwo», 2008, Ne 11, ¢. 36—38;
2009, Ne 4, c. 38, 39). YecrpowcteBo popaGoTaHo, M3IMeHEHMa ero cXema, yCOBeplueHcTBOBaHa
nporpaMma MUKpOKoHTponnepa. Bnok saxuranus, coGpaHHsit U3 aroro Habopa, moxer pabo-
TaTb B YETbIPEX pexuMax:

- 6e3 INeKTPOHHOTD AATYMKE Pa3pPeXeHUs;

- C camofentHbiM AaTHMKOM paspexeHuns (B KOMMNNEKT He BXOAWT, NOAPOGHO O ero KOHCTPYK-
LM MOXHO NPOYNTATE B XypHane «Paguo» Ne 11 z2a 2008 r.);

- C NPOMBLILITNIEHHBIM AaTYMKOM aGcomoTHoro Aasnenus AL 45.3829 (B KOMINEKT He
BXOOWT, MOXKHO KYNTE B MaraanHax aBrozanvacrei);

- B kayecTre (hopmupoearens yrna O3 Ans paboTk! ¢ GECKOHTAKTHOW CUCTEMOMN 3aXUraHws.

B KOMNneKT BXOAAT nevaTHas nnara, 3anporpaMmMMPOBaHHLIIR MUKPOKOHTROMNMEP, KOMMNEeKT
Aetanei, BKNOYan MOWHLIA TPAH3UCTOP.

3. "llnhpoBoe yCTPOMCTRO 3alnThl ¢ PyHKUMEH MIMepPeHUA”, onnMcaHne KoToporo onyGnuko-
BaHO B cTaThAX "Lindposoe ycTpoicTBO 3awnTel ¢ yHKUKen namepenus” ("Paaua”, 2005, Ne 1,
¢. 32—234) u "YcoeeplieHCTBOBaHHO® LindpOBOe YCTPOWCTBO 3aLUNUTLI C YHKLMEN UIMEPeHUA"
("Paguo”, 2007, Ne 7, c. 26—28), aBTop H. 3aeu. YcrpoicTEO NnpegHa3Ha4YeHO Afs MCNONL30Ba-
HUA COBMECTHO C BNOKOM NUTAHUA NI 3aPAAHLIM YCTPOUCTEOM. MpuBop 3alMiaeT Harpy3ky orT
fieperpy3kn no TOKY U OT NpeBbieHWA HaNPsKeHWA NuTanna. Kpome Toro, oH Takke oBecneym-
BaeT yAo6HY0 UMbPOBYIO MHAVKALIMIO TOKA U HANPAKEHMA, YCTAHOBKY NPeaenos cpabaTniBaHna
3aWNTLI M UX COXpaHeHWe B JHEProHe3aBUCUMOA NamMaTH.

B komnnekT BXOAAT nevaTHaA nnarta, 3anporpaMmMMpoBaHHbIN MWKPOKOHTPONNEP, KOMINEKT
deranei ¥ MHCTPYKUMSA C ONUCAHWEM MOHTAXA W HaNaKUBaHWUs.

HanoxeHHbIM nnarexom pefakuus XypHanbl U Habopkt He BbiCckinaer!

B penakuum xypHana «Paguo» MOXHO NpUOGPECTU XypHanbI

AdeHsrn 2a wuHTEepecymouMe
6 o Crommacts mﬂ:&:ﬂ";? ;YG_""""” BAc MypHanbl MAM HaBopbi I
BbinyeKa | wypwana | 2AHOTO HoMepa 8 : HYXHO OTRpasuTh nepeso- 1@
penakuwvh, py6. | g poccue ‘“P"::e ROM Ha pacueTHbIA cuer, 2l | “Cyxapesckas”
e T _ 215, yKazaHHbii Bbilue. % Namparsercr
| gH08 | 253 ol B g Ha 6nawke o6sa3aTennHo 8 eBCkY nepeynox
| 2008 3Bedy) @ 15 b 44 b 75 HANWIUKMTE, 33 Kakue »yp- 3
| 2008 | 1-12 15 : 44 T Hanel WA HaGopbl Bkl 3
P | RogE i 1@ G 35 Loasad ol RS nepeaoa:IeT:eﬂb"f o
P A e e e IKMTE CBOM TOYHBIA MOYTO-
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2009 712 82 136 AeHbrW MOCTYNAT Ha pac-
| 2010 @ crro 92 120 E YeTHbIM CYeT, Mbl OTNPABNAM
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‘Haw appec: 107045, r. Mockea, CenuaepcToB nep., 10 (cranuus meTpo «Cyxapesckas»). C 10.00 go 17.00, 6e3 nepepniBa. B natHsuy — c 10.00 go 16.00.
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Harpy3ku 351eKTPOHHbIe
N3mepuTenn conpoTneiieHnd
HacToTOMepb! INeKTPOHHO-CYETHLIe
N3mepunTenm sanekTpu4eckor MOLLHOCTH
YCTaHOBKW 014 NPOBepKK rnapamMeTpoB Ob

3AO «MpuCT» FapaHTus 3 roda Ha uMbpoBkIe ocLIorpagsl
SKCKAIO3UBHBIM AncTpubsiotop GW Instek B Poccum v CHT FapaxTisa 2 roga Ha apyrve CH

115419, r. Mocksa, 2-1 [lJoHckoln npoe3g, 4. 9 BHeceHsl B locpeectp CU PO

ten.: (495) 777-5591; cpakc: (495) 633-8502 @
e-mail: prist@prist.ru  www.prist.ru




