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40 neT NMNOTUPYEMON KOCMOHaBTUKe

“MOEXANU!" NMeHHO ¢ 3TOro BocknuuaxHua l0pua
FarapuHa COpokK NeT Ha3af OTKPLINACL HOBAA UCTOPU-
yeckaa anoxa. Jlioagu nepecranv ObiTb NNEHHUKaAMU
3emnu. Ctano cObIBaTbCA 3aMeyaTensHoe npeasune-
HUE Hawero cooteyecTBeHHUka KoHcTaHTuHa Sayap-
posuda Luonkosckoro: "H4enosBe4yecTBO HE OCTaHeTCH
BEYHO Ha 3emne, HO, B NOroHe 3a CBETOM W NpoCT-
paHCTBOM, cHavana pobkO NPOHWKHET 3a npenens
arMocdepsl, a 3areM 3asoioer cefe BCe OKONOCON-
HEeYHOe NPOCTPAHCTBO".

AxapeMux HecmenaHoB, OTkpbiBaa 15 anpena 1961
roga npecc-koHdpepeHuUuo, NOCBAWEHHYIO BbIXOAY
Yyenosexa B KOCMOC, noa4yepkHyn, 4T0 KOCMUYECKUIA
kopabne Gein ocHaweH BceM HeobxoaumbiM AnAa Ge-
30MacHOro nonera yenoseka v ero 6NarononNy4HOro
Bo3BpaweHua. Hago nu rosopuTb, YTO OCHOBHYIO
ponb B 3TOM ChIfpano paguotexnudecxkoe o6opyno-
BaHUE XOCMUYECKOro kopabna. [Ana GonbwuHcTBA
noaen noneT B KOCMOC acCcoumnnpyeTCa € 3pPexTHLI-
MU KaapaMu XPOHWKKU CO CTapTOBbIX MNOWANOK —
C NNaMeHeM U peBOM ABUrareneil pakeTtsb!, yHOCALEen
KOcMUyeckuin kopabne Ha opbury. Ho 6necrawme uH-
XEHEepPHbIE PEeLeHUs TeX, KTO CO343eT pakeTkl U KOC-
mMuyeckue xkopabnu, 6ecnoMowHel 6e3 BHelwHe Head-
dekTHON U He3aMeTHOW CTopoHHeMy Habnioparento
paboTul pagUoTeXHUYECKUX CUCTEM.

A BOT cnoea camoro lOpuna larapuna: "Ponb pa-
LAUOCBA3Y B fAHHOM NONETE i OLEHUBAIO OYEHb BLICO-
k0. CBA3b NO3BONUNA MHE BECTU NocToAaHHOe obwe-
HUe ¢ 3emneii, NPUHUMAaTL KOMaHAbl, NepenasaTb
¢ 6opTa kopabna undopmauuio o pabore Bcex cuc-
TeM, nepenasartb HabniopeHUsa”.

Ha xocmuyeckom xopabne "BocTok” 6bino MHOXe-
CTBO PaAUOTEXHUYECKUX CUCTEM, a YeThlpe U3 HUX
ObINKM HANPAMYIO CBA3aHbLI C 06CNyXUBaHUEM KOCMO-
HaBTOB. Mpexae Bcero Heo6xogUMO Ha3BaTb CUCTE-
MY PagUOCBA3U C KOCMUYECKUMU kopabnamMu “3apa’.
OHa okaszanacCb HACTONbkO 3¢ GPEeKTUBHON U HaZex-
HOM, yTO NpopaboTana 6e3 0cobblx U3IMEeHEeHWUIA MHOro
ner. 9ta cUcTeMa uMena fBa KOPOTKOBONHOBLIX KaHa-
na B nonoce 4actor oTr 8 no 28 MIy u YKB kaHan
(c aMnnuUTYQHOK MogynAaLMen npu nepenaye ¢ 3em-
NK, C 4aCTOTHOM Mogynauueir npu nepenade ¢ 6op-
Ta). Annapatypa nossonana npu HeobxoauMocCTu Be-
ctu paboty v tenerpadoM C UCNONb30BaHUEeM 00biu-
HOro PY4HOro KNo4va.

Mpu nponere Hag Tepputopuen CCCP 3ageicTeo-
Bancs YKB kaHan, nOCKONbKY Ha BCEW TEppUTOpUU
CTpaHbl ObINO pasMeweHO AOCTAaTOYHO HA3EMHbIX
NYHKTOB CBA3U, C O4HOr0 U3 KOTOpLIX BCerga obecne-
YyMBanach NPAMas BUAUMMOCTb KOCMUWYECKOro kopabnsa
(npu BeiICOTE OPOUTHI 220 KM OHa NPEBOCXOAUT NON-
TOpbl THICAYK xunomeTpos!). KB paguonunua, pa6o-
TaBwana Ha pasNUyiHbBIX YacToTax B 3aBUCUMOCTU OT
YCNOBUIM NPOXOXAEHUA panuoBonH, obfecneuvsana
CBA3b B ocTansHoe BpeMA. [ina 6oproebix KB nepe-
[aTYUKOB UCNONBb30BANACh BCEHANPABNEHHAR aHTEH-
Ha U3 LBYX B3aMMHO NepneHOUKYNAPHBLIX LWTbipen
npnvHol no 3,8 M. MNpu atoM KN aHTeHHO cUcTeMbl
Ha BbLICOKOYACTOTHOM Kpae WCMONb3yeMOW MONOChI
4acToT 6bin He xyxe 75 %.

Hano orMeTute, 4T0 6N0KK cUcTeMbl “3apa™ Obinu
BbINONHEHbBI B OCHOBHOM Ha MONynpOBOAHUKOBLIX
npubopax (cTepxHeBble Namnbl UCNONL30BANUCH
TONBKO B nepegawwmx Tpakrax). 31o 6eno 6oneblunm
[OCTUXEHUEeM No TeM sBpeMeHaM. O6wuiti BeCc Bcex



3a ycraHoBneHue nepsoi B UICTOPUM HenosedecTesa paanocssan Kocmoc —
3emna Opwio FarapuHy Gbino NpuceoeHo rno4eTHoe 3asaHue "Mactep paawo-
cnopra”. YgocTtoBepeHue U 3Ha40K Bpyunn emy lipegcegarens degepaunv pa-
avnocnopta CCCP 3pHct Teogoposuy KpeHkens.

6nokoB cuctemel “3apf” 6bin OkO-
no 22 kr.

PapvoreneMeTrpuieckana cucrema
“CurxHan” ofecnedyuBana HenpepbiB-
Hbl@ KOHTPOSiIb COCTORHUA KOCMOHAaBTa
U nepenayvy AaHHbBIX O €ro camMo4yBCT-
BUMW, NyNbCe U AbIXaHUU HA 3emnio.
Ona Xe UCNofMb30Banacb ANA NEfeH-
raumuu kopabns, ana papwonabnioge-
HWIA 3a TpaekTopuel nonera, a Takxe
Morna 6biTe UCNONBL30BAHA KaK CUCTE-
Ma pes3epBHOIl panuwocsAsu. bopro-
BOI nepenativk cuctemel pabotan Ha
yacrtote 19,995 My npu uanyuaemo
MOWHOCTU BCero 1 Br.

YcnewHan nocagka U nocnepnylo-
WUt NOUCK CNycKaeMoro annaparta
6binu Gbl HEBO3MOXHLI 6€3 UCNO0NBL30-
BaHua 3P PEeKTUBHLBIX paguoCUCTEM.
K HUM OTHOCUTCA cucTeMa paauool-
HapyxeHua U neneHrauuun “Menexr”,
pabotaowan B KB 1 YKB auanasonax.
Hasemuwin KB nenexratop “"Kpyr™
CNyXun Ans nansHero Noucka Ha pac-
CTOAHUAX [0 HECKONBKUX ThICAY KWNO-
MEeTpOB, B TO BPEMSA KaK NOACUCTEMBI
O6NUXHEero NOUCKa TOYHO OonpeaenAnu
MECTOMNONOXEHUE NPU3EMNUBLUErOCA
KOCMOHaBTa U obecnevwusanu ero pa-
AUOCBA3L C NOUCKOBBIMWM CpeaCcTBa-
MU.

Cucrema “Panyra” Bknioyana B ce-
6a cpencrtea CBA3W W NeneHrauuwu,
npuaaBaemMbie HenoCcpPeLCTBEHHO KOC-
mMoHaeTty. OHW pasMewanucs B OTAE-
NAEMOI 4acTU HOCUMOro aBapuitHOro
3anaca v B ckadpargpe. Npubopel cu-
crembl “Pagyra” asToOMaTtuyecku
BKNIOYANUCb NPU CRyCKEe XOCMOHaBTa
Ha napawiote U obecneunsanu onpe-
AeneHuve ero mectoHaxoxaeHus 8 KB
u YKB guanasonax (fanbHuit u 6nux-
HUI nouck). KOCMOHaBT MOr Npyv 3TOM
BECTU pagUOCBA3b (FONOCOM U Tene-

rpadoOM) C NOUCKOBLIMU rpPynNnNamu,
B TaKXe NpOBOAUTL NOUCK CNYCKaeMo-
ro annaparta C NOMOUWbIO BXOAWBLUEro
B KOMMEKT KOPOTKOBONHOBOro ne-
nexHraropa.

O cTeneHu CNOXHOCTU BCEX CUCTEM
KOoCcMuyeckoro kopabna “BocTox” ro-
BOPUT TOT aKT, 4TO TOMBKO B HENO-
CpenCTBEHHOM pPacnOpPAXEHUU KOC-
MOHaBTa nocne cnycka 6uinu TpU pa-
avonpubopa. OauH U3 HUX BKIOHan
B ceba YKB mask v KB nepepatyuk
{pexumbl — Mask Unu CBRA3HOK nepe-
naruuk), stopoir — KB nenenrarop
1 NPUEeMHO-NepeaoLwylo paguocTan-
uuio, Tpetuih — KB npuemHo-nepena-
IOWYK PaauoCTaHLUIo (C BOSMOXHOC-
TbIO UCMONB30BATL €€ KaK MasnK).

HecMmoTpsA Ha ucnone3oBaHue B OC-
HOBHOM repMaHueBbiX TPaH3uCTOpOB
(N403, N13 v M nogobHeix), pasuo-
annapatypa HopmaneHO paboTtana
B UHTepBane temnepaTtyp o7 —-20 po
+50° C!

Pyxosogutenem pabor no cospa-
HUIO KOMMNEKCHOM cucTemsl anA 06-
CRY>XUWUBaHUA KOCMOHaBTa 6bin
1. U. Tyces, a rnaBHbIMU KOHCTPYKTO-
paMu OTAENbHBLIX CUCTEM 3TOr0 KOM-
nnekca — 0. C. bBbikoB {cucTtema “3a-
ps”), A. B. Comopos (cuctema “Cwur-
Han”), H. H. HeceuT (cuctema “lle-
nexnr") u E. P. FanbnepuH (cucrema
“Papyra”).

Hago ckasartb, 4TO ynOMAHYTBIE pa-
NVOCUCTEMBI CO3[AaBANUCh OTHIOAbL HE
Ha nycToMm MecTe. OTedecTBeHHan Ko-
CMOHaBTUKA nepeg nNoONeToM Yenose-
ka B KocMOC npowna cnasHbiA NYTb.
HeT coMHeHun, 4TO BCe nocnegyowme
LOOCTUXEHUST KOCMOHABTUKW BO MHO-
rom o6ycnoBneHsl 3TUM BENUHaLUUM
LOCTUXEHUEM OTEeYeCTBEHHOW Hayku
U TEXHUKU.

B rocTax y NOAWE®DHbDBIX

22 ¢despana generauva peaakumm no-
cervna B Nlogmockosbe noawwedHbI ba-
TaNbOH CBA3W. XXypHanwucTbl noaapwnu
nogedHsIM KOMBIOTED M TeNeBn3op.

no30PABNAEM!

6 Ppespans Ha UHTepHeT-cainTe XypHa-
na “Papvo”™ 3sperncTpuposaH tobvnen-
HBIW FONYMWINMOHHLIN noceTuTensb. UM
cTan yyawMmncs TEXHMHECKOro nuues u3
HwxHero Hoeropona Muxann JOpOHWH.
OH nonyusun NaMATHLI NOAAPOK — LKGp-
poson ocuunnorpadp HPS5, nmob6esHo
NPefoCTaBNeHHbIN OAHUM U3 BeOyLLMX
NOCTABLUMKOB 3fIEKTPOHHBLIX KOMMNOHEH-
TOB PUpMOIt “fnaran™.
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BUOEOTEXHUKA

Ans ysacrtus 8 norepee Hago
cobpars mobbie NATs N3
WecTH KyroHoB Nepeoro

PEMOHT

BUOEOMATHUTODPOHOB
PANASONIC, HITACHI,
TOSHIBA, SHARP, SONY

0. NETPONABJIOBCKMWH, r. Taranpor

MHyorme HeucnpasHOCTH B BMAEOMArHUTO(OHaX BO3HUKAIOT HU3-
3a pedeKTOB B y3nax, cas3aHHbiX C TPAHCNOPTHUPOBKOH NEHTbI.
O TOM, KaK MX yCTpaHsiTh, N MAET peys B NyOANKyeMoi crarTse.

MNpononxkan pacckaz 0 BUQEOMAarHu-
Toporax SUPER DRIVE ¢pupmbl PANA-
SONIC, paccMoTpuM QYyHKLUOHUPOBA-
HUEe YCTPOWMCTB, OTBETCTBEHHbIX 3a
TPaHCNOPTMPOBaHWE NEHTLI B NEHTONPO-
TAXHOM MexaHuame (JINM). HecmoTps
Ha Gonbwoe pa3Hoobpasve KOHCTPYK-
UM U CXEMOTEXHUKKU 3TUX YCTPOWMCTB
B annaparax pasnuuyHbiX PprUpM-mn3roTo-
BUTENEN, Yy HUX MHOro obLWwero B xapak-
Tepe NPOSABMAEHUA HEeNnonaaokK, CBA3AH-
HbIX C FIONICMKaMW KU OTKasamun ux ane-
MeHToB. floaToMy gancHenwee nanoxe-
HUe NpuUuMH Henonaaok B JINIM oTHocKT-
CA He TOonbKO K annapartype ¢$uUpMbl
PANASONIC, HO ¥ k BupeoMarHuTodo-
HaM Opyrx naroToBUTENEIn.

AsdexTel B YCTpOUCTBaxX TpaHCOP-
TuposaHmAa nentbl (YTJ1) cocrasnflor
BECbMa CYLIECTBEHHBII MPOLEHT BCEX
0TKa30B BUOEOMarHmTo¢poHoB (0CcobeH-
HO MMEIOLLMX SHAaUMTENbHYIO HapaboTky),
yaule BCEro Bbi3BAHHbLIX WU3HOCOM WU
NONOMKOM MexaHudeckux y2nos JINM.

MOCKONBKY B KOHKDETHbIX MOLGENAX BA-
0eoMarHUToOHOB pasHbix GUPM KOHCT-
pykumm y3noB YTJ1 (B KOTOpbIE BXOOST.
KPOME MEXaHUYECKUX, 3MEeKTPOHHO-Mexa-
HUYECKUE U 3MEKTPOHHLIE KOMFOHEHTLI)
U UX pacnonoxeHue BecbMa pasHoobpas-
Hbl, Ha PUC. 1 CXeMaTUYHO MOKas3aH NyTb
NpoxoXAeHWA NBHTHI B JINM abcTpakTHoro
BuageoMarHuTodoHa. Ha Hem: 1 — crorika
pbMara HarskeHus, 2 — NoAaWas Ha-
ApPaBNALAA CTOMKA, 3 — CTUPAIOLLIANA ro-
N0BKa, 4 — NBBAA HANPABNAOLLAA CTOMKA,
5 — neean HaknNOHHaA cToMka, 6 — BBl
{6nok BWAOEOronoBok), 7 — npaeas Ha-
KNOHHaA CToKa, 8 — NpasBan Hanpaenaio-
wan cromka, 9 — ronoeka ynpasneHuA,
10 — npveMHasl HanNpasnsoWan CTOMKa,
11 — eepywwmii Ban (BB), 12 — npwxunm-
HOWM pornuk, 13 — 06BOOHLIE CTOMKM.

Kpome ykazaHHbix Ha pucyHks, B JITTIM
MoryT ObiTe MCNONL30OBaHbI U Apyrue

ae 2001 ron.- B

nonyrogms.

7 oagaice « revecs romeCQ .

3NeMeHTbl, HanpuMep, aHTUBMOPaLUOH-
Hble GannacTHele POMVKWM nepepn rono-
BkOM cTupaHua 3 (MexaHuam SUPER
DRIVE ¢upmel PANASONIC) 1 nocne Hee
(supeomarHutodpoHbl cepumn  NV-FS
¢dupmel PANASONIC), Mexay pOnvkom
Hanpaensoweil CTOMKU 4 1 HaKNOHHOM
cToiikon 5 (B coBpeMeHHbIx BuaeoMar-
HuTodoHax ¢pupm JVC, PHILIPS u gp.).
Ha pucyHke He nNokazaH pRA y3nos
JINM. He KOHTaKTUPYIOLMX C NEHTON, oa-
HaKO0 UrpaloLmx BaXHYI0 ponb B obecne-
YeHUU NPaBUNbLHOW TPAHCNOPTUPOBKU
NEHTbI: pasnuyHbie TOPMO34a, Y3nbl No4-
MOTKM, WECTEePHU, NPUBOLHBLIE PEMHU,
NOAKAaTYWHWKN W ap. K 3nekrpoOHHO-Me-
XaHU4YECKUM 3neMeHTam YTJ1 OTHOCAT
cTupaowyio ronoeky 3, BBl 6, ronoeky
ynpaenenHma 9 v asuratens BB. 3nek-
TPOHHLIE 3MEMEHTH BXOOAT B COCTaB
CAP {(cucTeMbl aBTOMaTWYeCKOro pery-
nuposanun) BB v cuctemMbl ynpasneHvsn
BMOEOMarHUToOpOoHa.

Puc. 1

OOHVMKM U3 MaBHbBIX “BUHOBHUKOB™
Henonagok YTJ1 B BuaeoMarHUTogpoHax
MOXHO CHMTaTb NPUXUMHOW ponuk 12
n BB 11, npyieM Henonaaku 4acTo Bbl-
3bIBAOT NOPNY NeHTel. O6pe3nHEHHbIN
MAPWKUMHOM pONUK — HEeU3OGBXHaA npw-
HagnexHocTs JINM supeomMarHuTodo-
HOB {Kak, BNpo4eM, U ayauoMarHutodo-
HoB). Hukakoro gpyroro cnocoba anf
TPaHCNOPTUPOBKU MAarHUTHOW NEHTLI NO-
Ka He NpuaoyMaHo.

HesaBucuMO OT pa3mepoB U KOHCT-
PYKLUUWM B NpoLecce 3kcnnyarauum pesm-
Ha ponvka aedopMUPYEeTCA: M3 UWIUHA-
puueckoit dopMa ponuka npespawniaeTca
B 604k000pa3Hyio, HO 4YaLle B NOAYLIKO-
06pasHyio (cepenyuHa BorHyta). 310 npu-
BOOUT K CRON3aHUID MIEHTLI BHU3 WA
BBBPX OT WCXOQHOIO  FOMOXEHNA.
Bo MHOrmx cny4asx CMeLweHUe NeHTb Ha-
CTONBLKO 3HAYUTESNBHO, YTO OHA NOPTUTCK
Ha KPOMKax Hanpasnsowmx croek 10 unmn
13 (kak roBopAT: annapar "XyeT" neHTy).

Mo HabnopeHnaM asTopa, adodekry
"crnonzaHns” neHTbl fonee noaBepXeHb!
ponwvku, paboTtawme B naps c "TOn-
cTbiM” BB, HanpuMep, B BWOEOMarHMTo-
¢orax PANASONIC SUPER DRIVE ¢ ona-
meTpom BB 5,5 MM. Takne xe ponukin
¢ guameTpoM BB 3 MM (BUOEOMarHuTo-
¢oHbi PANASONIC cepwin NV-J, NV-L,
NV-F, NV-FS) paboTaiT HOpManbHO 3Ha-
YyUTEnbHO A0NbLLWE.

B ob6uwem cnyvyae nehpopMUpOBaH-
Hble POSIUKKU HeOoOXOAMMO 3aMeHATL Ha
HOBbIE (VX ueHa — 2...6 gonn.). Accop-
TUMEHT Ha PaaUOPbIHKAaX U B Crieyuanmn-
3MpPOBaHHLIX MarasuHax BRONHe gocTta-
TOuHbIA. [lpyU 3akase POAUKOB uepes
GUPMbI NOCLIICYHOW TOProBAKW yKasbl-
BaKOT pasMepsl (B MUNAVUMeTpax): aua-
MEeTp, BLICOTY, AMameTp BTynKM nog-
wunHuka. B BonbwuHCTBE pPONVKOB
NPUMBHBHBI NOALIUIHUKUA Ka4€HUA, pe-
Xe — ckonbxeHus. MHorpa B wapviko-
NOALWMAHUKAX POSIUKOB MOABAAIOTCA
nedexThl, NpUBoAAWMe K 3aenaHuaM
W KPaTKOBPBMEHHbLIM OCTaHOBKaM. B Ta-
KUX CRy4anx Takxe HeoOxoavMa 3aMeHa
pPOnMKOB.

Mpuy 3aTpyoHEHUsAX C rMOKYMNKOW W3-
HOLUEHHbIE POAIMKN MOXHO pecTaspupo-
Batb, oTwnudoBas mUx HaxpayHown By-
Maroii. 3Ty onBpauuilo NPOBOAAT C UC-
NONbL30BAHUEM PYHHOWN KU 3NeKTpuie-
ckoin gpenu (Ha manbix obopoTtax), 3a-
KpernneHHou B Tuckax. Onpasxoit MOXeT
CAYXWUTb BUHT NOAXOAALe ANvHbl (ero
rofioBKY OTAUNUBAIOT) U C AUAMETPOM,
paBHbIM OKRAMETpy BTYNKU ponuka.
Leukn (waibbl) ona xkpenneHua [omx-
Hbl UMETb HECKONbKO MEeHblniA aua-
MeTp, YeM Yy PecTaBpnpyeMoro ponuka.

CrnonzaHue neHTel HA KPOMKU Ha-
APaBNRAIOWUX CTOEK MOXeT ObiTb Bbi3Ba-
HO HE TOMbKO W3HOCOM pOJSIVKOB,
HO U APYrMMU NpUYMHAMM, Hanpumep,
NPy CAULLIKOM CUIIbHOM €€ HaTAXeHUU
Y3/10M NOAMOTKU, OTKNIOHEHUU OT BEPTH-
Kanv rofioBKu ynpaBneHus, 3Ha4YUTBIIb-
HOM U3Hoce nogwunHnkos BB u gp.

BnuaHue naHoca noguwunHnkos BB
0c0o6eHHO xapakTepHO ANK KOHCTPYK-
UMA, UMelwmnx NOAWUNHUKY TONbKO
B HWXHeM 4acTu sana. Tak Obino BbI-
nonHeHo GonsbwuHCTBO Moaeneir 80-x
rofos NPOU3BOLACTEA PA3NUYHBIX PUPM
(kpome BupeomarHuTopoHos PANA-
SONIC). B npouecce skcnnyartauum
U3-3a NOCTOAHHOr0 AAaBAEHUR MNpW-
XUMHOro (NPYyXWHOW) ponuka Ha Ban
B noguwunHmnkax obpasyorcs BbipaboT-
KU, B pe3ynbrare 4ero OH OTKNIOHRETCH
OT BepTUKANU, NEHTa Ha4YMHaeT Harnon-
3aTb HAa KPOMKU CTOEK U NOPTUTCA. 3T0
HabnogaeTca BO MHOrMX MOAENAX BU-



neomartutodpoHos SHARP 90-x rogos
BbIMycKa.

B Hawei cTpaHe 6b1no NpopaHo MHO-
ro Takmx annapartos (0coOBHHO BULEO-
nneitepos VC-6V3, VC-V7Bwu aop.). B oc-
HOBHOM Macce OHM yXe BbipaboTanu pe-
CYPC v HYXAAI0TCA B 3aMEHE NOAWNAHN-
koe. OpgHako nogobpate nogxogawue
NOAWWITHUKKU He Tak NPOCTO, NO3TOMY
NPMXOOUTCA 3aMeHATbL BeayuwiMin aeura-
Tenb UEenukoM. B HEKoTOopbIx Cny4aax
AOMNYCTUMO NOMEHATL MECTaMU BBPXHUN
U HWXHMIA NOOWMIHVKKM B 060oMe Kpen-
neHus (No HabnNAEHNAM aBTopa, BepX-
HUI NOOWUNHUK W3HalwmBaeTcA ObicT-
pee HwxHero). MNogwwunHuku B oBoume
KPEnsT TYroi nocagkon, HO X MOXHO
6e3 ocoboro Tpyna BuibMTL M3 NOCANOY-
Hbix rHe3gn. MNepen cbopkoit Ban 1 BHYT-
peHHUe NOBEPXHOCTU NOALUUAHUKOB HE-
06x00UMO QUMCTUTL U HAHECTU Ha HUX
cMasky (MpUrogHo Macno ANA tweeMHbIX
MatLVH).

dupma PANASONIC, HaumHas c ce-
peavHb 80-x ropos, UCNONL3YET KOHCT-
pykumn yana BB ¢ rak HasbiBaeMbiM
BEPXHUM MOOIMNHVKOM U NPUXVMOM
POAUKA CO CTOPOHBL! OCHOBbLI NIEHTHE. 3Ta
KOHCTPYKLMA 0Kasanacb HacTOSbKO
YOA4YHOM, 4TO B HACTOALEE BPEMA €B UC-
NOMBL3YIOT NPaKTUHECKW BCe OCTa/lbHbIe
¢dmpmbi-usrotosurenu. MNpobnem c or-
K/IOHEHUEM Bana OT BBPTUKanNu Npu us-
HOCEe MOAWMWNHUKOB B BWOEOMAarHWUTO-
¢doHax C TakOW KOHCTpykumen ysna BB
MNOYTH HE BO3HUKAET.

PaccMOTPUM HEKOTOPLIE RPUMEpPbE
ycTpaHeHUs HeucnpasHOcTen yana BB
M ero anekTponpueoaa. B enpeomarnm-
To¢oHax SUPER DRIVE ¢purpmbi PANA-
SONIC B npouecce akcnnyarauvu 4acTo
BO3HMKAIOT HeMnonagku npu paborte an-
napaToB B pexuMax paboaero xopa (3a-
nMcb/Bocnpousseaenvie). MNpoasnaeTcs
3ro rak. MNocne BkNOYEHMSA, KOraa BU-
0eoMarHMTogOoH ewe XONOAOHLIN, BCe
obcTouUT HopManbHO. Hepes yac-asa no-
fABNAeTCA AeToHauvs 3syka. MHorpa an-
napar CcaMOnpou3BOMILHO MEepexoauT
B pexum CTOMN. Peanusauma pexwumMa
YCKOPEHHOro npocMoTpa npueoguT
K CPbIBY CUHXPOHU3aLWUM — Ha 3KpaHe
HabnopalTca roOpU3OHTasNbHLIE MOMOo-
cbl. MpuumHa — oceinaHue rpadurono-
nobHoro Mmarepuana onopHOro NOALWNN-
HMKa BHYTPW BTYNkM Hag BB (HoMep ge-
Tanu — VXQ0297 — THRUST SCREW
UNIT). B pesynbrare NOpowOK H4epHOro
uBera nonangaeTt B 3a30p BEpxHero nog-
LWKNHKWKE, Pe3KO YBBANYWMBAETCA Tpe-
Hue, ocofeHHO NPW Harpese B npoLecce
paboThl, U MUKPOCXEMA 3NEeKTPONPUBO-
Aa yXe HB CRpaBnfeTcA C BO3poclwen
Harpy3xkou.

Ana BoccraHoBneHun paboTtocno-
cobHocTn geurarens HeoOGxOoUMO Bbi-
BUHTUTL BTYNKY VXQO0297, BbiHYTb POTOD
13 0GOWMBI, BbIMUCTUTL BEPXHWKA NOL-
wKUnHKK, nocne cbopkn cMmazate BEpx-
HMIA U HVXKHWA NOQWMNHUKK HebonbluuMm
KONU4EeCTBOM MAalwUHHOrO Macna u o6s-
3arenbHO 06e3XUPUTL NOBEPXHOCTL Ba-
na pacTeoputenem (aueToHOM Unu
cnMpTom). Mpu HaBUHYMBaHWK BTYIKW
KOHTPOMMPYIOT NONOXEeHUe MaxoBUka
poTopa pBuratenf OTHOCUTENbHO [ar-
4YnKa CKOPOCTH, HAXOLAAWErocs Ha cra-
Tope. KpoMka partuyvika OOMKHA BbiCTy-

naTtb Hag KpaeM MaxoBMKa Ha
0,3...0,5 MM, KaK NoxasaHo Ha puc. 2
MHorga Ban gBuraTensa OKOno Bepx-
Hero NOLLMNHUKA 0Ka3biBaeTCA CUMBbHO
NPOTOYEHHbIM OCbINaBLUMMCSH MOPOLL-
KOM ONOPHOro noAwunHuka. B 3tom

]
/ 43 .05mum \
Jomdus cropocmu £G Pomop
Puc. 2

cnyuae nepeg cbopkoit ero HeoBxoarUMo
ob6paboTatb NONUPOBOHHOM NAacToM (an-
MazHoMm unu FOW). Ecnn onopHbin nog-
WWUNHKMK MMeeT 3HauyuTefNbHbiA M3HOC,
Brynky VXQ0297 HeobxoomMo 3ame-
HUTb.

Mopo6Hbil pedekt Moxer 6biTb Bbi-
3BaH U ApyruMu NpuuvHamu. Hanpumep,
B BugeomarHutopoHe PANASONIC
NV-J30EE e npouecce paboTb BO3HWKA-
na peroHaumsa 3syka (xpunexwe). OgHa-
KO 4MCTKa M cMas3ka noguwwnHwkos BB
HencnpaBHOCTb He ycTpaHuna. Okasbl-
BaBTCA, U3-3a Cnaboro rennoBoro KoH-
TAaKTUPOBAHUA MMKPOCXEeMbl NpuBoga
BB iIC2101 ¢ Tennoc0TBOAOM CUMBLHO Me-
perpesanace pacnofiOXEHHaa PRAOM

sunka P2001 (Beger k BBaoywieMy ABUra-
Tenw). B pesynbrare MHOrOKpaTHbIX
LWKNOB Harpesa U OCTbiBaHWA pacTpec-
Kanucb Nakyu KOHTAaKTOB 3TOW BWMIKU
4TO U NPUBOAMAO Kk aeToHauwu. MNocne
nponainkM HeucnpaeHocTb Gbina ycrpa-
HeHa. [ns ucknioueHA noaobHbIX Cny-
yaes HEOOXOAUMO YCUIUTL KpersieHne
TENI00TBOAA MUKPOCXEMbI INEKTPONpy-
soga BAG435S, nopoorHye npPYXWUHb
Kpernnenus (4acto TennooTsogbl CBO-
6oaHO "6oNTalTCR" HA MUKpOCXEeMax)

B supeomarHutogpoHax SONY: SLV-
ES70, SLV-E715, SLV-E720, SLV-X515
1 MHorux gpyrux c JINM tuna H nocre
onpeneneHHoi HapaboTkm mHorpa Ha-
6nmopaeTca KopobneHus BepxHero kpas
neHTsl, 0cob6eHHo Ha HavanbHBIX y4acT-
Kax (korpa Ha NPUeMHOM nopKaTyisHuke
mMano neHtbl). O6bYHO 3TO CBA3AHO
c pedopmMauvert NprXUMHOIO ponuka,
0fHaKoO B pacCMaTpMBaeMOM Cry4ae
{(mopens SLV-ES10EE) nocne ero same-
Hbl KopoGneHne nenTbl NPoACXanocs,
XOTHl U B MEHbLLUEW CTENEHU, 4eM COo cTa-
PbIM POAVKOM.

MpMYUHOW HEeMCnpPaBHOCTU OKasa-
NOCb CAUILIKOM CWMALHOE HaTAXeHue
fIEHTBI APMEMHBIM NOLKATYLWHUKOM. 3TO
HaTaxXeHue (PUMKCUMPOBaAHO U LIENVKOM
onpenensBTCA XapakTepucTikamMu yana
noaMoTku. B paccMmaTtpusaembix Mexa-
HU3Max Tuna H ero HasbIBalOT y350M
6noka RKB {RKB BLOCK ASSEMBLY)

MWHUCTePCTRO CBA3M
“Pocnevatk”
ABOHEMEHT nHa xypHan 7 0 7 7 2
O (MHABKC MIREHWA)
PAJIA T
KOMIMNEKTos
Ha 2001 rog no MecaLaM

1 2 3 4 -] 6 7 8 9 10 | 11 | 12
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HaxoguTtca oH B HUXHel Yactu JINM (ero
BEPXHWIA LWKWMB COEOUHEH NPUBOAHLIM
pPEeMHEM CO LLKMBOM BEOyLWEro agsurare-
nf). Npuobpectu y3en Ha pagmopbIiHKax
un1 B MarasuHax npobnemaruqHo. Cne-
Ayer o6paiarbCA B CEPBUCHBIE LIEHTPBI
SONY. lNonoxeHve OCNOXHAETCA ewe
U TEM, 4TO €ro KOHCTPyKUMA Hepa3bop-
Has.

OnHako B 6e3BLIXOLHbLIX CUTYaLUAX
MOXHO MONbLITAaTbCA OTPECTaBPUPOBATL
y3en nogMoOTKU CaMoCTORTenbHO. fpen-
BBPUTENEHO HYXHO y6eauTbcs, 41O nop-
4a NEeHTbl NPOUCXOOUT UMEHHO U3-33 ee
CNUWKOM GOMbLUOrO HaTAXEHUA Ha y4a-
ctke ot BB pgo Bxona B kaccety. Caenartb
3TO MOXHO, BHUMAaTenbHO NPOCMOTPEB
COCTOSIHME OBUXYLLEACA NeHTb Ha BCEM
nyth B JINM, nanpuMep, UCnNonL3yn 3y-
boepauebHoe 3epkano, UNu oL EeHVB pas-
HULY HaTsXeHUa neHTel 0o U nocne BB,
HEMHOIro OTKNOHAA €e B CTOPOHLI NOAX0-
OAWen pasMarHMieHHoOn oTeepTkoi. Ec-
Y pyka yBepeHHO owyuiaet Gonbliee
HaTAXeHWe nocne Bana, y3en nogMOTKU
cnegyBT OTPECTaBPUPOBATb.

CHfB Naccyk Npyeopa Co tWwkvea y3na
NOOMOTKU, BEIBUHYMBAIOT fBA KPENEXHbIX
BUHTA U OCTOPOXHO WM3BNEKAIOT €ro us
JNINM. KoHCcTpykuUA y3na [0BOMLHO
CnoxHan, NO3TOMY nepen LEMOHTaXOM
HYXHO obfi3arensHO 3apucoears €ro no-
NOXeHWEe BHYTPU MEXaHU3Ma, UHa4Ye MO-
ryT BO3HUKHYTb 3arpypHeHusi co cbop-
xoii. B BonbluMHCTBE MOgEenei Bmpeo-

MpoBepbTe NPAaBMALHOCTL OOOPMIEHNUA
aboHemenra!

Ha aBoHeMeHnTe nomkeH 6bITb NOCTaBNEH OTTUCK Kacco-

BOW MaliMHbLI.

NMNpun ochopmnennu nognucku (nepeanpeconku) 6e3 kac-
COBON MalinHbLl Ha aBOHEeMEeHTe NPOCTaBNAETCA OTTHUCK KaneH-
RApPHOTO WYEeMnenn orpeneHun censn. B atom cnyuae abone-
MEHT BbLIOAEeTCA NORMNUCUMKY C KBMTaHLuen 06 onnare crou-

MOCTH NoAanucky (nepeanpecoBKM).

MarHUTOPOHOB pasHbix PUPM B y3ne
NOOMOTKM NPUMEHSIIOT NOLANPYXUHEHHbIe
¢eTpoBbIe NPOKNaaku, 4To obecnednsa-
€T BpaweHue ero 4acTei C NpPoCKaib3bl-
BaHUEM OAHOW OTHOCUTENbHO ApYrow,
a 3HaYuUT, U NNABHYIO NOAMOTKY NEHTbI
nogxaTywHrkamu. Cuna cuerneHun vac-
Tel y3na 3aBUCWUT OT A3BMEHUA NPYXUH
W CBOWCTB TPYLWMXCA MOBEPXHOCTEN.
B npouecce pnurensHoOin 3kCnnyaTauvm
BuaeoMarHuTodoHa OHa 4acToO Cywecr-
BEHHO BO3pacraer, 4T0 U NPUBOAUT
K OrNUCaHHbIM BbllWE [OCNEeACTBUAM.
J[ns BOCCTaHOBREHUA HOPMasbHOM pabo-
Tbl y3fila NOOMOTKU L[OCTATOYHO MOYUC-
TUTL GeTpoBble MNPOKNALKU NEe3BUEM
6pUTBLI N1 HaxpavHol BGymaroi u npo-
TepeTb CAMPTOM CONPUKacaloWUECcs
C HUMU MOBEPXHOCTW MNAcTUKOBLIX BTY-
NOK.

Y3en Gnoka RKB B mexaHusme H
¢dupmbl SONY pa3obpaTtb CnoxHo, no-
3TOMY MOXHO FIOATU Ha YKOPOYEHUE npy-
XUHbl y3na. [Ana 3T0ro OTKyCbiBalOT
1...1,5 BUTKa NpyXUHBL. W3BNeys ee KO-
HEL, U3 y3f1la MOXHO, HanpuMep, BA3alb-
HbIM KPIOYKOM Unu 4yem-Hubyaoe nopob-
HbIM. 3TO £enatoT B fea-Tpyu rNpuemMa, oT-
KyCblBan noO MON-BUTKA, yCTaHasBnusan
y3efl Ha MeCTO U OLEHMBAR HaTRXeHVe
NeHTLl. MaBHoOe — HB NepecTapaTbes.

NopobHbIE HENPUATHOCTU CRY4HaTCA
¥ c annapatypoit apyrux GupM. Peko-
MEHAALUU MO YCTPAHEHUIO Henonaaok Te
xe, NpUyBM O0NbLIAA HaCTb KOHCTPYKLUA

Dna ohopmneHnA NOANUCKK Ha ra3eTy UAv XypHan, a
TaKke ANA nepeanpecoBaHnA ninaHun 6nank aboHemenra ¢
AOCTaBOYHOM KAPTOYKON 3anoJIHAETCA NOANUCUMKOM YEePHWU-
namu, pasbopumBo, 6e3 cokpauleHmi, B COOTBETCTBM# C YCriO-
BUAMYK, NINOXEHHbIMK B Katanorax Coloanevarm.

3anonHeHne MecRYHbLIX KNeToK Npu nepeagpecoBaHuy
nananun, a Taioxe knerku “MB-mecro” npoussoputcn pabotHu-
Kamu nNpennpuATUA cBa3u K Cotoznedarn.
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pasbopHasn. PeTpoBbie NPOKNAAKU B HUX
nerko ouucTute. HanpwMmep, B BUOBO-
marHuTtopoHax PANASONIC ysen non-
MOTKkM HasbieawoT CENTRE CLUTCH, Ho-
Mep ABTanu ans MexaHuama K (Bce mo-
nenv SUPER DRIVE) — VXP1409. OH ner-
KO pa3bupaeTcA. ITO Xe OTHOCUTCA
U K y3ny sugeomarHutopoHos PANA-
SONIC cepuir NV: J, L, F, FS, P5, P7, P11

Rockoneky npuGopsl U npucnocobne-
HUA ANA USMEPEHURA HATSKEHUR MEHTbI
y Hac Mano pacnpocTpaHeHbl U TPYyaHO
[OCTYMHBI, UL KPATKO PacCMOTPUM UX
ocobeHHocTM. Pupma JVC umcnonbayer
ANA 3TOr0  cneumancHyl  KacceTy
PUJ48076-2. Nopo6ryio Kaccerty
KT-300N ¢upmel KOKUSAI npuMeHsiioT
kopeickue npoussogurenu (DAEWOO
u gp.). ¥ dvpmel SHARP — cBos cneuu-
anbHana kacceta JIGVHT-063, y SONY
J-6082-011-A u 1. . Bece nepeuvcnen-
Hble KacceTbl (PakTUHeCKU WU3IMEPRIOT
BpaWALWA MOMEHT NOLAKATYLEYHUKOB
(pasMepHOCTb — MHM — MUNAUHLIO-
TOHOMETpP). KpoMe HUx, pnA usMepeHus
UCMNONL3YIOT CheuuanbHblie MexaHuydec-
Kue npucnocobnenuns, opesaemMble Ha
nogkatywHukv (SHARP, SONY).

Camoe ypauHOe yCTpOWCTBO AnfA Ta-
KoM uenu paspabortana amepukaHckan
¢dvipma TENTEL. Ee npubop nonyuvn Ha-
3BaHue “teHtenomeTp”. OH npusHaH
MexayHapooHoOW TeneBUsVOHHOW acCo-
umauuent (ITVA) v yooCTOEH NPEeCTUXHO-
ro gunnoma GOLDEN REEL—TECHNICAL
ACHIEVEMENT AWARD (ovnnom 3a 1ex-
HUYEeCKUe [OCTUXEeHUR). (PakTudecku
"TEHTeNnoOMeTp” — 3TanoHHOE U3Mepu-
TenoHoe o6opynosanue. Pupma PANA-
SONIC ucnone3syer ero (BACK TENSION
METER) nop cobGCTBEHHBIM HOMEPOM
VFK0132. MpuMeHAIoT ero B CBOEM cep-
Buce u gpyrue ¢oupmbl. OTnUHUTENsEHON
0COBEHHOCTLIO "TeHTEenoMeTpa” MOXHO
Ha3BaTb €ro yHUBEpPCanbHOCTb. U3ME-
PATb HATAXEHUe MOXHO B noboit Touke
MexaHu3Ma BugeoMarHUToGoHOB ntobbix
¢dopmaros! MNpu 3TOM U3MEPAIOT AEHCT-
BUTEMIbHO HATSXEHWe B r-CM (rpamMmo-
caHTumerp, B ob0wxoge — npocTo
rpamMm).

Mpw pabore BugeomarHnTodoHa Ha-
TAXEHUE fleHTbl B pasHbix Toukax YT/
W B Pa3NUYHBIX PEXUMAX HEe OQUHAKOBO.
Camoe "BaxHoe" HaTaxeHve — obpar-
Hoe (BACK TENSION) B pexume paboue-
ro xopga (BOCAp./3anNUCb) Ha y4acTke
Mexay BBl u neBbiM {NogalowyM) nog-
KatywHukoM. OT ycunua oBpartHOro Ha-
TAXEHUA HaANPAMYIO 3aBUCUT [ONroBeY-
HOCTb BUAEOronosok. PasHole ¢UPMBI
3aABNAIOT U pasHble 4ONYCTUMbIEe 3HaYe-
Hua BACK TENSION: PANASONIC —
22,5...27,5 r (SUPER DRIVE), 20..25 r
{cepun NV: J, L, F FS, P5, P7);
DAEWOO — 25...33r; JVC — 35...48 r;
SHARP — 31...38 r; SONY — 36..44 .
fosonbHo Gonbwoit pasbpoc ceuge-
TensCrByeT 00 OTCYTCTBUU €QUHOMO KPU-
TEepUs O 3Ha4YeHUn HaTsxeHuA. Ckopee
BCEro kaxaas GpupMa OpUEeHTUPYETCA Ha
cobecTBEHHbIE CTAaTUCTUYECKWE Uccneno-
BaHWA, XapaxTePUCTUKU UBHOCOYCTON M-
BOCTU BUOEOronoBokK, TpeboBaHUA K ka-
yecTey nonuposku BB u T. n.

Kak oTrperynuposate o6parHoe Ha-
TAXEHWEe B KOHKPETHLIX MOAENAX BUOEO-
MarHnTopoHoB, OyaeT ONUCaHo B apy-
rux nybnukaumax. A 3pece NPoOLoA-



XUM paccMoTpeHue HeucnpaBHOC-
ten B YTN.

B suaeomarHurodore HITACHI— VT-
FYOEM npocnylwmBanca CUnbHbIR Mexa-
HUYECKWIA CTYK B pexume paboyero xo-
£a. Ynctka U cMaska noguunHukos BB
nedekra He ycrpanuna. OaHako ABHBLIX
MONOMOK MEXaHUYECKUX feTanei He Bbl-
no. MPUYKHOI cTyka okasanack HeGonb-
was TpewuHa B NnacTUKOBOW Hacaake
Ha maxosuke BB. B pesynbrate 3y6ua-
ThIlA NNACTUKOBLIA pEMEHL (Naccuk) ne-
PUOOUHECKU CROM3an Ha Kpar Hacaaku
u “wenkan”. Ana peMoHTa cHavana Ha-
cagKy CHUMaloT € OCu [gBurarens
u ckneusaloT kneem SUPER GLUE. Ye-
pe3 CyTKU B HACAAKEe NPOTaYMBaloT Haa-
¢dunem BHyTpEHHEE OTBEPCTUE Tak, 4TO-
6bl OHa NNOTHO, HO 6e3 GonbWoro ycm-
UK 0OEeBaNachb Ha OCb. 3aTeM NPUKNeun-
BAlOT €€ K OCU U OCHOBAaHWIO MaxOBUKA.

B sngeomarHutodpore TOSHIBA—
v312C wabnoganace CywecTseHHas
neroHauus 3syka. NpuuvHa — spawa-
erca HectabuneHo ¥ He cBOBOLHO Be-
OYWUM OBUratens W3-3a BbICbiIXaHWUA
CMa3Kky B NOoALWUNHUKax. YCTpaHeHue
nedekra OOCTUraeTcA YUCTKOW
W CMasKoi NOLLMUNHKKOB. 3Ta MOOESNb
BugeomarHuTodoHa eeinycka 1992 r
uaroroeneHa B fepMaHun U UMeeT cy-
LWECTBEHHYIO 00 €BPOnenckux (He
AMNOHCKWUX) 3NEMEHTOB, B 4aCTHOCTH,
BBr, nevatHblie nnatbl, 6n10K paguoka-
Hanau ap., 04eHb MHOIrO KOMMOHEHTOB
v mukpocxem dpupm SIEMENS, TELE-
FUNKEN, MOTOROLA v gp. 3710 yxe
He "OTBEepTOYHAA" TEXHOMNOIWA, a nos-
HOLEHHOEe MPOoU3BOACTBO. Y Hac mo-
BOMbHO PELKO MOXHO BCTPETUTL MO-
N06HBIE MO2EeNU Takux YCMOBHO AMOH-
CKUX annapartos.

B supeomarHuropoHe  SONY—
SLV821 (XxOoTs B HEM U HE NPUMEHEH Me-
XaHU3M Tuna H, ONUCaHHBIA BbilLE)
B NPOLECCe 3KChnyarauumu pesKo BO3-
POCAI0 HATAXEHWE NEHTbl y3/IOM noa-
MoTkU. BooGaBok npUMEpPHO vepes Hac
paboTbhl NporpesasiCr U OCcTaHaBnuean-
cA BenywMid gsurarens (MMKpocxema
npueoga BB — BAG440FP ¢upmu
ROHM). HaraxeHue HOpPManu3oBanoCh
fOCne OTKYCbIBAHWA OOHOro BUTKA Mpy-
XWHBI Y3113 NOAMOTKN (€ro KOHCTPYKLUA
pas6opHan). flocne 4YUCTKU U CMasKu
nogwunHvkos BB ero pabora Toxe Hop-
Manu3oBanacb.

TpyoHo pacnosHasaembii aedekTt
npousowen B BUAEOMAarHUTodoHe
PANASONIC—NV-SD25AM. B npouecce
paboTh! NEPUOAUHECKU OCTaHaBNUBANCA
Benywuii asurarens. HOraa OH COBCEM
He 3anyckanca. B oaHo 3 MacTepckux
B annapare 3aMeHANu Ha 3aBeoMO UC-
npaeHLie BeQyLUH OBUraress, MUKDO-
CXEMY 3MEeKTPONPUBOAA U AaXe MUKPO-
MPOLECCOpP CUCTEMBI YNpasneHua, no-
cne 4Yero BugeomarHutodpoH nepesenu
B Kareropuio HepeMOHTONPUrogHbIX.
B pesynsrare twarensHOro U3y4eHus
PEXUMOB paboTel MUKPOCXEMBbI 3MEKT-
pPONPVBOLAA BLIACHUNOCH, HTO rpynna
anemenToB (R2509, C2515—C2517
v gp.) B cybmopyne SUB SERVO okaza-
nace "OTopBaHHOK" oT oblero NpoBo-
na. MNpuirMHa — MUKPOTpELLUUHA B neyaT-
HOM MPOBOOHUKE, KOTOpas BU3yaibHO
He MpOCMarpuBanacb WM3-3a MapKknpo-
BOYHOWM KPaCKU. B

CUCTEMA DVB-T
U OCOBEHHOCTMH
LNOPOBOIO TENEBU3OPA

B. XOXJ10B, nokrop TexH. Hayk, r. Mocksa

~

HazemHnoe uuppOBOe TeneBU3IMOHHOE BelllaHne yXe BeAReTcs
B CLLUA n Benunxkobpurauumn. IpoBoAATCH UCMLITAHUS PA3NINYHLIX TE-
NeBu3NOMHBLIX Undposbix cucrem B Poccum, Fepmarinm , ABCTpanumn
n Apyrux cTpavax. B nybnnxkyemod 3gecs CcTatbe aBTOp KpPaTKO
pacckassiBaer 0 cucreme DVB-T, koTOopyio nNpepnonaraeTca Mc-
NoNs30BaTh B HaWeH CTpaHe, u o npuemMHom 6noke, NO3BOASIOWEM
NpuHUMaTh CUrHansl 3Toh yudpPOBOKA CHCTEMBI.

B HacToALLEe BPEMA NPOUCXOaMT UHTEH-
CVBHbII Nepexos, OT aHAoroBoro K uudpo-
BOMY TENeBU3MOHHOMY BewiaHmnio. Cyulect-
BYIOT TPV HanpaBneHuA Taxux pabot: cnyT-
HVKOBOE, KabenbHoe U Ha3eMHOe.

CriytHunioBoe umdposoe TenesewaHve
[ABHO YXE€ 3KCIyaTupyeTcs BO MHOIMMX
crpaHax (HanpuMep, y Hac — cuctema HTB-
MIIOC). MNpy 3TOM Ha NPUEMHOM CTOPOHE
HeobxoaMMa yCcTaHoBKa napabonuueckomn
BHTEHHbI U CreuManbHoro npueMHuka. Ka-
GenbHoe LudpoBoe TeneeewaHe BHeaps-
6TCA B CTPaHax, UMEeIoUWX PasBuTYIO Ka-
6enbHYI0 CeTh (HanpuMep, B [epmaHum). Ha-
uMeHse oTpaboTaHo HalemHoe uudposoe
Tenesewanue. Ero AOCTOMHCTBO — NpUeM
HE Ha CRBLMANBLHYIO, a HA ODLINHYIO aHTEHHY
B ICUMMETPOBOM BUarasoHe BOSH.

Ocobo saxHoe TpebosaHve, npeasAe-
nAeMoe K HazemMHOMY uudpPoBOMY TENEBU-
AEHUI0, — BO3MOXHOCTb NpUemMa curHa-
NOB Ha KOMHaTHYl0 U ManorabaputHyto
“ABUraloLLYIOCA” aHTEHHY, HanpuMep, yc-
TaHOBNEHHYIO Ha aBToMobune. Mpuuem Te-
nesu3op LomkeH obecneuveath pdex-
TVBHYIO 3aLLUUTY OT M00bIX LUYMOBbIX U UM-
MyNbCHBIX FIOMEX, B TOM YUCNE NOMEX, BO3-
HUKAIOLLMX OT NepeaaTinKoB aHaNoroBoro
TenesnaeHun, paboTalowmx Ha CocenHNx
kaHanax. 471obb ynoBnersopUTbL BCEM
3TvM TpebosarnaM, Heobxoavma saumTa
OT uHTepdEPEHLUUM CUTHANOB, BLI3BAHHON
WX OTPRXEHUAMU OT 30AHUIA U APYTUX Npe-
MAATCTBUIA B ycnosuax ropopa. faxe non-
HOE KpaTKOBPBMEHHOe MCHEe3HOBEHUE 0C-
HOBHOrO CMrHana unu ero noJasneHue or-
PaXEHHLIMU CUrHANaMKU Ha HECKONMbKUX
4acTOTax B fOOCE KaHANa HE [OMKHO Ha-
pyLaTe NpueM.

M3BECTHbI TPYU CUCTEMbI HA3EMHOMO UM~
¢posoro TenesupeHun. B CLUA npuxata
1 yxe 3kcnyatvpyetca cuctema ATSC, oc-
HOBaHHaA Ha OAHOYACTOTHON MHOMOYpOBHE-
B0 MoaynsuMm 8-VSB. B 60nblumHCTee €8-
poNercKnX CTpaH OTRAaIT npeanoyTeHve
cucreme DVB-T c MHOrO4acTOTHLIM KOAM-
posaHreM (B BennkobputaHuu seujaHue
BEAETCA yxe asa roaa). B finonum paspabo-
TaHa cBoA cuctema — ISDB-T. Xots ornvuma
3TUX CUCTEM B CBOEI OCHOBE NpUHLUMNNANL-
Hbl, B HVX UCMONLE30BAHO N HECKOSbKO OaN-
HaKOBbIX aNropuTMoB 06paboTkIt CUrHaNos:
yrioTHeHUE MHGOPMALLU C NPUMEHEHNEM
cranaapros MPEG-2, koppexuvs noBpex-
pexHuix Gatitos koaoM Puna-Conomoxa
W T. 4. BMcKkyccun O NPenMYLLIECTBAX U He-
DOCTATKaX HAa3BaHHBIX CUCTEM €elle He 3a-
KOH4YeHbl. Paccmotpum Gonee noapobHo
cuctemy DVB-T.

KoamposaHve curHana Ha nepenaiouleit
cTopoxe B cucTeme DVB-T 66110 ONMCaHo
B psae onybaukosaHHbix paHee pabor, Ha-
npumMep, B [1—3]. 3aecb Mbl KPATKO OMU-
WEM TONLKO Npouecc GopMUPOBaHUA CUr-
Hana. Nepenasaeman HGopMaUMA (BUOEO-
CUrHAnN, CUrHanN 38YKOBOrO CONPOBOXAEHUR,
rpaduieckue 1 apyrue HeobxoauMbie cee-
DEeHVA) NPOXOAUT YIUIOTHEHKE N KOaMPOoBa-
Hue (KaKObiA BUa OTOSNbHO) B KOAEPE CTaH-
napros MPEG-2. lanee cnocobom mMynsTv-
MIEKCHMPOBAHKA CO3OAETCHA MPOrPaMMHbIA
NOTOK, B KOTOPbIA BXOQAT W BUOeOCUrHan,
W CYrHan 38yKOBOro CONPOBOXABHUA, a Tak-
e, Mpn HeoBXOAMMOCTH, rpadrHecKas NH-
dopmauun.

JanbHeiiluee 06bepUHEHUE HECKONBKX
ApOrpaMMHBIX NOTOKOB HOPMUPYET TPaHC-
nopTHeIA NoTok MPEG-2, KOTOpbRA 3aTem
pa3fensieTcA Ha ABa COCTAB/AOLLMX TPAHC-
nopTHLIX notoka. O6pabotka nepsoro 13
Hux obecneuvBaer B UTOre MOBLILLIEHHYIO
FOMEX03ALLMLIEHHOCTD, & BTOPOIr0 — NOBbI-
LUEHHYID CKOPOCTL nepepayn. Ha ebixope
xofiepa NOTOKK ONATh OBLEAMHAIOTCA.

MonmyyeHHbI TPaHCNOPTHLIA NOTOK Pas-
6uBaeTca Ha naketw no 188 Gawros. MNep-
Bbiin 6anT B NakeTe, COOTBETCTBYIOWMIA Ae-
cATMuHOMY smcny 71 (aBomsHomy 01000111
WM WECTHAAUATUPUHHOMY 47}, CITYXUT ANia
CUHXPOHW3aLMK. [l yNpoLWEHWA pacnos-
HABaHWR NAKETOB OHW paageneHbl Ha rpyn-
fbl N0 BOCEMb NaxeToB. CUHXPOHN3UPYIO-
Wit GaiT NEPBOro NAKETa KaX.A0¥ rpynibl
WHBEPTUPOBaH, T. €. NONMy4aeTcs ABONSHOE
yucno 10111000 (aecatuuHoe 184 wwm we-
cTHaguatpuuHoe B8).

B panbHeiiueMm obpabotka nHpopma-
umMu npoucxoauT B koaepe OFDM (opToro-
HANBHOrO 4aCTOTHOMO MYMETUIUEKCUPOBa-
HuR). CHavana curHan nNpoxoamT y3en paH-
pomu3aumy, rae npeobpasyercs B KBan-
cayqanHem. Ons 3Toro umMgpoBOi cvrHan
CRTAOLIBAETCS NO MOAYMIO ABA C ABOUHHOM
fCesnoCNy4aiHON NOCNEeA0BaTENEHOCTLIO,
BbIpabaTLIBAEMON CrEUMASBHBIM rEHepaTo-
pom. Takas onepauun BLIPABHUBAET CNEXTP
cur{ana.

JlnA Ha3eMHOW CuCTeMbl Nepepayu Te-
NEBM3UOHHOTO CUrHaNA XapaxTepHO 3Hauu-
TENBbHOE YUCNO UCTOHHUKOB PasivHHbIX NO-
MeX (MMITYNbCHbIX, LIYMOBbIX U T. 4.). Kicka-
MEHUA BOSHUKAIOT TAKOKE 13-3a 3aTArMBaHuA
nepeaaBaeMoro CUMBONA U HANOXKEHWS Ero
Ha focneayiowmid cumeon. Takme uckaxe-
HUA CHUXAIOTCA NPy BBEASHUN 3alMTHBIX
UHTEPBANOB MexXay cuMeonamu. B cucteme
DVB-T oHn moryT Guite anuHol 1/4, 1/8,
1/16 wm 1/32 o1 ANMTENBHOCTY CMMBONA.

WINHX3L103Tneg

tew-3

50-£8-802 "UaL

nsonbed@ay

1002 ‘¥ 3N Oulfvd
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BUOEOTEXHUKA

E-mall: tv@paguo.ru
ren. 208-83-05

PAAWO Ne 4, 2001

SawmTHLIA UHTEpBAN 3aNONHEH: B HBrO
NOBTOPHO BBOOAT 4YacTb NOME3HOW WH-
dbopmann.

Ans nepepaun Kaxaoro CUMBonNa wc-
NONL3YIOT HE OOHY, @ BECbMA MHOIO HECy-
wpx (1705 — e pexume 2k 6817 — B pexu-
me 8k). B peaynstate ckopocTe nepenaumn
KaXA0ro CMMBONA CYUIECTBEHHO CHUXAET-
CA, @ 3HAYUMOCTb 3aLLMTHOrO MHTEPBANa No-
BuilaeTcs. OAHaKo 3TU Mepbl BCE Xe Heao-
cTaroyHb. MoaTtomy B cucteme DVB-T npu-
MEHEHL! NOMEXO3ALLUWTHLIE KOAUPOBaHUB
¥ NEPEMEXEHUB — BHELUHEE W BHYTPEHHEE.,

BHeluHee koaMpoBaHUe KCIONL3YET KoL,
Puna-Conomona [4]. Mpw aToM K Kaxaomy
naxety (188 6aitt) nhdopmaummn nobaenser-
ca 16 6aliToB C NPOBEPOHHBIMU LAHHLIMU,
4TO NO3BOMRET WCNPABUTL HA NPUEMHON
CTOpOHEe #0 BOCbMM OLUMBOK B K2XKAOM Na-
keTe u3 204 Havitos.

Mocne sTOro curHan Noasepraercs one-
paummn BHewwHero nepemexenma. O6pabor-
Ka COCTOMT B TOM, YTO CUrHaN nocyepenHo
v ukavbeckn npoxogut 12 perucrpos
CABWra C 330epXKON, M3MEHSIOLWEHCH B 3a-
BUCMMOCTU OT Y1CNa R4eeK B pervcTpe, ot 0
(xorma nocryriaer cvHxpobanT) no 187 Tak-
ToB (17x11). Nocne 17 WKNOB Nepexsoye-
HWiA cumnTiBaeTca 204-i1 6anT (17x12). 3na-
YUT, Cneayowvii 3a HUM cyHXpobaiiT cHosa
GyneT nponywex 6e3 3anepxxu. B pervcr-
pax notoku OaifTOB WOYT C WHTEpsanamm
B 12 takToB. He BbiXOAE YCTpOWCTEA Nepe-
MEXEHUR M3MEHAETCA eLLe W NOPAaoK crie-
nosaHua Gaitros. Mpu aTom coceaHve Gaii-
Thl OKa3bIBAKTCA PASHECEHHLIMU Ha 3HAYU-
TeNbHLIE UHTEPBANLI.

Danee npu popmMUpoBaHUM CUrHan noa-
BEpPraeTCR BHYTPEHHEMY KOOUPOBAHWIO
CBEPTOYHLIM MeTOROM. [ng 3TOro »cnonb-
3Y10T HEPEKYPCUBHLIN punbTp. MpyieM one-
PUPYIOT yxe He GaitTamm, B Gutamu curHana.
Nepepasaemuie paHHLIE pa3bueator Ha 6no-
K. WX Ha3wiBaloT Kaapamu MHhopMaLmoH-
Hbix cumBeonos. K Hum poGasnsior npose-
POMHBIE CUMBONLL. Hem Boilue M3BLITONHOCTL
KOOA, TEM Bbile MOMEXO3ALUMULLEHHOCTD,
HO MeHbLIE CKOPOCTbL Nepenayn. B cucteme
DVB-T npeoyCMOTPeHs! NATb CKOpOCTein
BHYTPEHHEro Koavposanuvs: 1/2, 2/3, 3/4,
5/6 n 7/8. HaumeHbLIYIO CKOPOCTL, HO Haun-
60MbLYI0 NOMEX03aLLMTY NO3BONKET NOMY-
yuTb Kop, 1/2.

B curcreme DVB-T keappartypHbie co-
CTaBNAIOWME HECYWMX MOMYT MOLYNUpO-
BaTbCA C WCNONb3OBAHVEM KBaAPATYpPHO
¢daszosoit Manvnynaumm (QPSK) wm ksan-
pPaTypHOiA MHOMOYPOBHEBOW aMNNMTYAHON
mogynsummn  (16-QAM  unu  64-QAM).
Bns GopMUpOoBaHNS MOOYNALUMOHHBIX CUM-
BONOB NOTOK GUTOB AEMYNBETUNNEKCUPYETCA
wiv Ha pea cybnotoka (npw MoaynsuMn
QPSK), wm Ha yetbipe (npu Mogynsumy 16-
QAM), nin Ha wecTsb (Npy moaynsumu 64-
QAM). MHbinm cnosamm, B pexmnme QPSK He
BbIXOOE meMyrnsTUnnekcopa GopMupyioTCH
LBYXpaspaaHbie CrnoBa B NapasnentHoi
¢dopme, B pexume 16-QAM — yeTbipexpas-
paaHbie, B pexume 64-QAM — wiectypas-
paaHbie. B kaxnom cybnoroke npoesoautcs
nepemexenve 6uros B Npeaenax obnacrei
13 126 6ut. B pexmume Moaynaumm 2« 6uto-
BOE NepemexeHve noBTopsercs 12 pas.
B pesynurate nonydaerca naker w3 1512
6uToe (12x126), KOTOPbLINA HA3LIBAIOT CUMBO-
nom OFDM. B pexvive moaynsumm 8k 6uto-
BOE nepemexeHve NoBTOpreTcs 48 pas.
Mpv 3rom cumeon OFDM copepxir 6048
6uT. Kpome Toro, Ans NOTyYeHVs MOOYNSALM-

OHHBIX CUMBOSIOB NPOBOQUTCA TaKKe nepe-
MeXeHVB camux LMPOBLIX CHMMBOOB
B npenenax 6nokos 13 1512 nnu 6048 cvm-
BONOB.

CnenyeT vMeTb B BUAY, NTO MOJYNALIMOH-
HLIB CYMBOSMBI — KOMIMNEKCHLL. WX MOXHO
NPeacTaBvTbL Kak CyMMY ABYX KBaAPaTypHBLIX
cocrasnslowmx — gaewcreurensHon C,
Y MHUMON Cy C 0OMHAKOBOM aMMMTYROMN.
Mpy MoayNALMKM HECYiLe KoMNOHeHTON C
NONy4aeTCR KOCUHYCOMAANbHLIR CUrHan
¢ ¢asoi 0°, a koMnoHeHTon Cq — cHUHycOM-
panbHb i ¢ dasoit 90°. B vrore dpopmmpyeT-
€S KOCHHYyconaaneHoe konebaHwe ¢ aMnnu-
Tynoi B Y2 pasa 60nbuwe, 4eM y KOMNOHEHT,
v ¢asoit 45°. B KOMNAEKCHOW NAOCKOCTU
MOAYNVMPOBaHHLIE HECYWME NOKA3bLIBaKT
TOYKaMK, COOTBETCTBYIOLMMY BEPLUVIHAM
CyMmapHbix Bextopoe: C, =G, +jCo. Mpumo-
oynsumm QPSK nony4aeTcs BeKTopHan ama-
rpPaMmMa U3 YETLIPEX TOYEK, KAk U300paxeHo
Ha pme. 1, npymonynaummn 16-QAM — u3 16
TO4EK, KaK HA PMC. 2, a npy 64-QAM — 13 64
Touek. Mpw hopMUPOoBaHM BEKTOPHBIX aMa-
rpamMm vcnonb3yoT kog, Npes, NoaToMy co-
CcenHne CYIMBONbI OTNIMNBIOTC 3HAYEHWEM
6u1Ta TONBKO B OQHOM paspsaae. 3To gonon-
HUTENbHO NOBLILAET NOMEXO3aLLULLEH-
HOCTb CUCTEMBI.

Mpn mopynauvm QPSK mamensiorcs
TONbKO 3Haku cocrasnslouwmx (yrmw 0°
1 180° — ans peiCcTBMTENEHON COCTaRNAIO-
wei C,, yml 90° v 270° — ana MHVMMON CO-
crasnaowen Cg), a cnepgosarenbHo, yron
MEXAY OCbK OEeNCTBUTENbHLIX 3HAYEHWIA
Y CYMMAPHLIM BEKTOPOM MOXET NPUHUMATH
YeTbipe OMCKPETHbIX 3HaueHwR: 45°, 135°
225° 1 315°. Npw mogynsumm 16-QAM v 64-
QAM nony4aioTcs Takue Xe ymsl Qs Co-
crasmowmx C, v Cg, HO eLle n nx aMnnmry-
Abl MOMYT NPUHUMATL HECKONBKO OMCKPET-
HbiX 3Ha4YeHwit. B pesynsrare yeennuveaer-
CA YMCNO BOSMOXHbIX aMNAUTYL, ¥ (Pa30BbIX
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A3X MOAYNALMK CPEAHWE MOLIHOCTU Kone-
BGaHwit ByayT 0oMHAKOBLIMMA.

PaccmoTpeHHbie Ciydan CoOTBETCTBYIOT
OAHOPOAHON MOAYNALM NN HENEPapPXEe-
CKOW nepenaye, KOrpa pacCTOaHW Mexay
TOYKaMM HA BCEW NIIOCKOCTU BEKTOPHOA an-
arpammbl 0aMHaKoswl. Kpome Hee, cyulecT-
BYET HEOIHOPOAHAA MOOYNALMR MU Uepap-
xu4eckan nepeaaya. Mpy sToM NpUMEHsIoT
NBa Wara gUCKPeETU3aLMmM aMnInTya, BEKTO-

poe C, u Co. B nepeomM cnyyae amnnutyna
TaKasn Xe, Kak Npy OQHOPOOHOM MOOYNALIMMK,
BO BTOPOM C/TyH4ae OHa B ABa WK YETHIPE Pa-
3a 6onbwe. B pesynsTare nonysaloTcs rpyn-
Nbl TOYEK, CABUHYTBIE OTHOCUTENBHO HaYana
KOOPAVHAT, NPYHEM PACCTORHUA MBXAY TO4-
KaMi BHYTPU YNNGl OCTAKOTCA NPEXHUMA
(xak npw opHopoaHon mMoaynsumm). Casur
XapaKTepu3yeTca OTHOWEBHWEM o (napa-
METP MOAYNALMM) PACCTOAHUA MEXAY TOY-
Kamt B COCEAHUX KBAAPAHTAX K PACCTOAHWKD
MeXay TOYKaMu BHYTPU rpynnul. Npy Heve-
papxuyeckon nepepave o paesHo 1, a npun
Nepapxv4eckon — ABYM MW YeTbipem. He-
OOHOPOLAHAA MORYNALUMA MOBLLLAET Nome-
XO3aLMLLEHHOCTL Nepena3u.

B cucteme DVB-T wvcnonb3ylor ouveHb
MHOFO (10 HECKONBLKMNX THICAY) HECYLLMX, MO-
Oynsums KoTopeix obecneunBaer nepenaqy
KaXKA0ro CUMBONA. 1R KKOOW U3 HECYLLMX
€ 4acToTom f, NPY MOaYNALMKN ee KOMNNeKc-
HbIM cvmBonom C, nonyyaercs konebaxme
S,(t), paBHOE B MATEMBTUNECKOM BUAE O€i1-
CTBATENLHOW 4aCTU NPOM3BEAEHUA 3Haue-
Hua cumeona C, Ha Bbipaxenme exp(jenf.t).
BTOpOi COMHOXUTENb AN LMGPOBOTO OMC-
KPETHOro curHana MoxeT ObiTb 3anmcaH Kak
exp(j2mT/T.), roe T — nepuog, auckpeTraa-
umm, | — HoMep orcyeTa, T, — AMTENBHOCTL
NONE3HOro WHTepeana MOAYNALMOHHOIO
cvmeona. Curtan OFDM paeeH cymme Boex
MOQYNUPOBaHHLIX HecywwX. lMonyyaercs
BbipaxeHve, brmskoe k GopmMyne cbparHoro
anckpeTHoro npeobpasosanvs Qypee. 06-
pabotka cvrHana B MoOQynatope CBOOMTCA
K BouvcneHnio GwicTporo oBparHoro amc-
kpeTHoro npeobpasosanns Qypue [5],
BNs KOTOPOro pas3paboTaHbl CxemHbie pe-
LUEHUS WU y3nbl MyKpocxem. Takum cnoco-
6om 6e3 0BbMHBLIX MORYNATOPOB hopMUPY-
10T Tpebyembiii MAaCCUB KBAAPATYPHLIX MO-
LyNMPOBaHHBIX HECYLUMX, HE CO3OAI0WMX
B83aMHbLIX NOMEeX,

CwrHans, nonyYeHHole B pesynbrare
npeobpa3osaHms (NepeHeceHHLIe BO Bpe-
MeHHYI0 06nacTs), nepesoasT B LIAMN B aHa-
noroeyio ¢opmMy. Y1061 CMECTUTE ChekTp
cvriana e Tpebyemuiit TENEBU3VMOHHLIA Ka-
Han, AencTBUTeNbHYIO 4acTs npeobpasosa-
HWR YMHOXEIOT HB KOCMHYCOWAASIbHBLIN Cur-
Han t) ¢ yacroroit F=F—Fy, a muumyio
4aCTb — Ha CMHYCOuApanbHbi curHan Q(t)
¢ qacroroi F,, rae F, — 4acTors BbibpaHHo-
ro kaHana, F, — npoMexyTouHas 4acToTa.
B peaynbtate CyMMUPOBaHUMR NONYHEHHBIX
xonebanmin obpasyercs curtan DVB-T, rie-
PeHeceHHbiI B Bb OpaHHbii TeNeBN3MOHHBIN
KaHan.

CnekTp curHana saHMmaet NoNocy yac-
ToT 8 MI'L, npuuem B pexume 8k ucnonLay-
1orca 6817 Hecylwmx, pasHECEHHBIX HE WH-
Tepean 1,116 'y, a B pexume 2k — 1705
HECYLIMX, Ppa3HECEHHLX Ha 4,464 «ly.
MNpv nepeaaye curHan GopMUPYETCA B BUDE
KanpOoB, Kb U3 KOTOPLIX coaepxuT 68
cvmeonoe OFDM. 1ruvrensHOCTb NONe3Hon
4aCTW CYMBONA B pexume 8k cocraanser
896 mKC, a B pexvuMe 2k — 224 mkc. HeTbipe
Cneayloluyx Apyr 3a ApYrom kaapa o6pasy-
0T Cynepkagp, cCoaepXawmii Lenoe YUcno
naxkeros wHdopMaummn awvHoin 204 Gaita
(B TOM uncne nposepoyHbie 6aitT kooa Pu-
na-ConomoHa).

Bst nCKIIoYeHWR HECaHKUMOHMPOBAaHHO-
ro poctyna cwhan DVB-T obbiuHo cxpemb-
NMPYI0T, T. €. 38CEeKPe4VBaOT M3MEHEHUEM
nopAaka CneaoBaHus OTASNbHLIX NAaKeToB.
3T0T NpUeM JaABHO NPUMEHRIOT B CMYTHWKO-
BOM TeneesuaeHwn. fleckpembnrnposaHvie



obecrieuvBaeTCa NpyU “CNONb30BaHWK Cre-
UMANbHON CMapPT-KapTh!, KOTOPYIO noTpetn-
Tenb NoNy4aerT Nocne BHeCeHUA aboHeMeHT-
HOW NNnaTbl.

Kpome nonesHon nadopmaumm, B Kaope
nepepaloT TaKke obpasuossie WM NUNOT-
cUrHans!, HeobxoaMMLie ANR CUHXPOHW3A-
uwm. MUNoT-curHanbl NOAPA3ALASIOT HA He-
NpPepLIBHLIS U pacnpeaeneHHLe. Henpepuie-
HbiE NEPefaloT Ha OrNpeaeneHHbLIX HECYLLX
B 6omwmHcTee cvmsonoe OFDM. Pacnpe-
LEeNeHHbie PaBHOMEPHO pacnpeaeneHsl no
4aCcToTe U BO BpEMEHW. HakoHew, B KaXAoMm
Kaape Ha OOHON U TOW Xe SacToTe nepeaanT
cvr{ans napameTpos nepepauv (TPS), ko-
TOpbie COOBLLAINT NPUEMHUKY CBEAEHWR, HE-
obxopymbie Ana HopManbHOW paboThl neko-
nepa OFDM: pexvm nepegaum (2x nnm 8k),
sua moaynsummn (QPSK, 16-QAM wnn 64-
QAM), 3HaueHwe 3aWMTHOro MHTepBana,
3HaYeHUe CKPOCTU BHYTPEHHErO Koga, Ho-
Mep Kagpa B cynepkagpe v T 4. B kaxaom
MOAYNALUMOHHOM CUMBONE NEPEaAINT NO Of-
HOMY BUTY cyurHana napamMeTpoB nNepeaayv,
T. e. 68 6uT B K3OPE, B TOM YMCne oguH bur
vHMLmanu3aumm, 16 6uros CyHXPOHU3 ALK,
37 nHpOoPMALMOHHBIX 6UTOB U 14 W30LITON-
HbiX GUTOB, NpeaHa3HAYEHHLIX QNS 3ALMTHI
oT owmbox.

CaMan BLICOKaSA MOMEX03alLMLIEHHOCTL
(oTHoLerWe curHan/wiym 3,1 aB) B cucteme
DVB-T nonydaerca npu mMogynsuum QPSK
1 CKOPOCTU BHYTPEHHErokoaa 1/2. Mpv atom
CKOpPOCTb NEepefayv  YMEHBLLIAETCA [0
4,96 MbuT/c. Npy UCNONL30BaHWKM MOOYNA-

ToBOW uacrovoi f,, NpvMmepHO paBHON
9,14 Ml'y. B cTpakax, roe nonoca 4acror
B ananazoHe [IMB paexa 7 My, moxer GbiTb
UCNoNb30BaHa Takas xe 06paboTka curHana,
JNWLLIL 3HAYEHWE CUCTEMHOM TaKTOBOWM HaCcTo-
T yMeHbwaertcs go 8 MIy. Ecnv e npouec-
ce nHrepdepeHLMn U3-3a OTPAKEHHLIX CUr-
HAN0B HEKOTOPOE YUCHNO HECYWMX ByaeT no-
[LABNEHO, 3TO NPAKTUHECKM HE YXYOLUUT Kade-
CTBO NPYHUMAEMOro naobpaxeHus. BmecTo
peTpaHCsuM BO3MOXHA nepepgaqa OOHON
W TOM Xe NPOrpamMmib HECKONbKVMW pasHe-
CEHHBIMU NEpPeaaTHNKamMnU Ha OOHOM KaHane.

Pa6ota pemoaynstopa OFDM npuemHmn-
Ka OCHOBaHA Ha NPAMOM 6LicTpoM npeobpa-
30BaHmn Dypbe.

Ha pmc. 3 nokasana ynpoLieHHas CTpyk-
TypHana cxema npuemnwka DVB-T. Curnan
€ aHTEHHb! NOCTYNAET Ha BXO[, CEeNeKTopa Ka-
Hanos (CK) peuvmMerpoBbix BonH. OH 6nm3ok
MO YCTPOWCTBY K OOLIMHOMY TENeBU3UOHHO-
My CEneKTopy, HO UMEET NyuLLMe NapameTpbl
(Hanpwmep, cenextop TD1344 bupMmb
PHILIPS). lns ynpasneHys M B COBPEMEH-
HBIX TEIEBU30pax UCronb3yioT cnocob cuH-
Tes3a yactotul. MNpwn 3TOM cenekTop CBA3aH
C NPOLIECCOPOM YNpaaneHus TENeBU30opOM
(NYT) yepes pBYXNPOBOZHYI0 LMGPORBYIO
wiHy I°C. Ha Bbixoae cenekTopa BuaenaeTcs
cnexrp curHana MY co cpenHeit YacToTon
36,125 Mlu (nepeas M4).

s Toro 4Tobul obecneunTs HeOOxoam-
Myl0 M3buparenbHOCTb, NPUMEHRIOT OBa
cneuvanbHbix dunetpa Ha MAB (Hanpu-
mep, X7250d ¢dupmeui INFINEON), coepm-

TOA387% - -

HO M3MeHsTb. Ecnn euiBog 2 dunbtpa co-
eavHeH ¢ obWUM NPOBOAOM, €ro Nonoca
nponyckanus paexa 8 MIy. MNpw atom A4X
W HYaCTOTHBR XapakTepucTiKa rpynnoBoro
BpemeHu 3anasapiBaHus (FB3) ¢wunbrpa
npepacraeneHs Ha puc. 4,a 1 6 cooreeTcT-
BeHHO. Mpwu coeanHernm mexay coboi Bui-
Bogoe 2 v 1 nonoca nponyckaxus Gunsrpa
ymeHblueeTcs fo 7 My, ®dunetp umeer
nnockue A4X v xapaktepucTuky MB3.
Mocne ¢unsrpaumyt curHan NPUXoAMT Ha
BX04 MYKPOCXeMb younutens: M4 v sToporo
cmecutens (YN4). dupma PHILIPS ewinycka-
€T ana 3T1oro Mukpocxemy TDASB29T. dup-
ma SIEMENS pe3spaborane Mvikpocxemy
TDAG190 pns aHanormyHbIX GyHKLUMIA.
YcTponcTso MUkpocxeMs YMY 6ansko
k cTpykType TDAS814, kotopas 6bwia onu-
caHa B [6]. B mnkpocxemax NpymeHeH ae-
MOAYNKRTOP, @ TaKKe reHeparop, ynpasnse-
Mbiit HanNpskeHvem (MYH), ¢ BHEWHYIM KoH-
TYPOM, HACTPOEHHLIM HE HA YOBOEHHOE
3HaveHme MY, kak B 06witHOM YT, a paccr-
POBHHLIM TaK, YTO HA BLIXOQE AEMOAYNATO-
pa, paboTalwero B pexmuMe CMecuTens,
BbIOENAETCH pa3HOCTHAR yacrora
7,225 MINy, BuiNONHRKOWAS GYHKUMKO BTO-
poir M4 kaKana. B curHane Ha BuIXOAe Tako-
ro YM4Y coxpaHsioTCR Kak BEPXHAR, Tak
U HuHAR OOKOBbLIE NONOCH, T. €. BECb
cnextp udposoro curHana. Mukpocxema
YM4 nmeer BxoA, A% NOACTPOVKK HACTOTHI
M'YH, 4ro obecneuvBaercs CneuranbHLIM
YNPABAKIOWNM HANPSXEHWEM C OAHOTO U3
BbIXO0B MUKPOCXEMB! LeMoaynsitopa.
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uwn 64-QAM ckOpOCTL nepenayyu MoXeT
6uiTb poseaeHa oo 31,67 Mburt/c, Ho OTHO-
LLUEHUE CUIHAT/LLYM NPY 3TOM LOMKHO ObiTb
He menee 20,1 ob.

PeccMorpum noapobHee ycTpoicTBo
npuemHnka cuctemsl DVB-T. Ee cyrHans ne-
PeAalT Ha LeLUMMETPOBbLIX KaHanax ¢ noso-
Cco nponyckaHns 8 Ml n € CUCTEMHOM Tak-

HEHHbIX NocnegoearensHo. Mexay dunst-
pamu BKIIOYEH YCUAWUTENb H3 TPaH3UCTO-
pe, KOMMNEHCUPYIOLWNIi BHOCUMOE UMK 3a-
Tyxanwe. Gunerp X7250d nmeet NSTL Bi-
BOLOOE, PAaCNONOXEHHLIX B PAA: BLBOAb! 1
n 2 — BxoiHbie, 4 1 5 — BLIXOOHLIE, NPW-
uem BbiBOA, 3 COeauHRIOT € obwwmm NpoBo-
nom. Monocy nponyckanus GunsTpa MoX-

Cwrnan ¢ euixoaa Y4 yepea nonocoBoi
dunetp NP1, NopgasnsOWMIn cUrHan 3ep-
KaulbHOro KaHana, npoxoamt Ha AUI ¢ 3¢d-
$eKkTUBHBIM pa3pelleHueM B BOCEMb pas-
praoe. ALUM moxer GbiTb CamoCTOsTeNb-
HbLIM 3/IEMEHTOM VW COLEPXATbCR B MUK-
pocxeme pemoaynsiropa OFDM. Ha seix0ae
ALIN BIIOYEH NCNONHUTENBHLIN KACcKaa yC-

11

WINHX3a103Tng

S0-£8-802 ‘wel
ru'onBed@a) :lew-3

LO0Z ‘tr 3N OMT'vd



12

BUOEOTEXHUKA

E-mall: tv@paguo.ru
Ten. 208-83-05

PALRVMO Ne 4, 2001

Tpo#cTea APY, obecneuvBalowero nenoss-
30BaHWE BCEro PacTBopa XapakTepwCTUKm
ALIN. Ynpaensiowmi cur{an gns ucnonHm-

TPAHRIOTCA TaK, YTO VX YNCSO YMEHLLLIABTCS

HIDKE 33aHHOTO NOPOrOBOro YPOBHS.
3areM npowasoguTca obpatHoe BHELL-

Hee nepemexexHvie 6anToB B y3-

o 7k I

ne OMNBA, pns Yero, Kak u B KO-
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£epe, B Lenb repenain noove-
PedHO U UMKIMHECKH BKIIOYA-
IoTcs 12 perucrpoe cagwra,
06ecneyuBaloLmnX  330EePXKKY
curHana or 0 go 204 6ut. B pe-
KOAEpe 3TO nNpoucxoauT B 06-
pPaTHOM MO CPABHEHMIO C KOAE-
pom nopsake. B pesynurare

BOCCTaHaBNMBaeTcs noovepen-
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Hoe (B NOpAgKe MCXODHLIX HO-
mepoe) cnepoeanve 6Gaiitos,
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a 6anTh ¢ owwnbkamy OKasLBa-
10TCA PA3HECEeHHLIMI BO Bpeme-
HW Ha wuHTepeanu okono 100

AT #p Taktoe. B Takom eune cvrkan
4772p noctynaer wa pexopep Pupa-
90 Conomona AIPC. On nerko kop-

1. g
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PeKTUPYET MCKaxXeHHbIe 6anTl,
160 opveHTUpYsicb Ha 16 nposepou-
430  wmbix. Y3nwe ONC, ONBW, OB,
ONBA 1 [1PC HasbeaioT 610KOoM
FEC (forward error correction —
onepexarLwein Koppekuin
owmnbok).
+-90 Cvruan, npoweawmin 6nok
+-1Z0 FEC, noggepraercs gepanno-
L mm3auum B yane 1P ¢ venonb-

4-30
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TENbLHOrO Kackafa NPUXOaUT C OAHOrO U3
nocneayowmx umdpOoBLIX Y3NOB Yepes U3-
Meputens amnnutyasl UA. Ha eeixoge AL
BKAIOYEH LUWdPOBOWA NONOCOBOK GUNLTP
Nd2, xoTopbil NODABNRET KOMNOHEHTLI
CWrHana, nexawue BHe HOMWUHaNLHOW no-
NOCH! NPOIMYCKaHWUA.

B HacTonAwee BpemMs HECKONbKo GVpM
BbIMYCKAIOT CEPUAHBIE MUKDOCXEMbI DEMO-
oynaropa OFDM: PHILIPS — TDAS8S70,
SIEMENS — SQC6100 v MOTOROLA —
MC92315. Hv oaHa U3 HUX He NyGnnkyeT no-
ApobHLIe ONUCAHVR CBOWX AEeMOOyNATOPOB.
M3BECTHB ML YNPOLLIEHHBIE CTRYKTYPHbIE
cxembl. B MUKpocxemy gemogynstopa
OFDM ¢upM PHILIPS n SIEMENS exogur
ALN. B xomnnekte ¢mpms MOTOROLA
ALN — orpenbHu y3en. Ha eeixoae ¢punsr-
pa Nd2 srioveH ¢GpopMUpoBaTesnb KOM-
nnekcHbix curtanos | u Q. Ana 3artoro wmc-
NONBL3YIOT KBAaAPATYPHLIE COCTaBnsioWme
06pa3uoBoOro curHana, KoTophie yMHOXAIoT
Ha obpabatbiBaeMuii yudpoBoU curHan.
Ans cyHxpoHusaumm obpasLoBoro curHana
cnyxuT HGOPMaUKMA, CONEPXALLAACS B CUr-
Hanax napameTpos nepeaaqn (CMNn) v esine-
naeMan getexTopom TPS.

Cuvrtans | v Q npoxopat GunsTpel, yn-
paensemsie CMMN v pasgensiowme KomMno-
HEHTHI CUrHana B pexmmMax 2k v 8k. B aseHe
BMNd obecneuvBaetcs BuicTpoe npsMmoe
npeobpasosanue Pypbe, 4TO COOTBETCTBYET
nepexony M3 BpeMeHHo obnacTv B 4acTor-
Hy0. Ha sxog, npeobpasosartens nocTynaior
BOCHMUPA3PAAHLIE CUrHANL! [U Q, 2 Ha BRIXO-
Aax BAGNAOTCA ABa 12-paspagHLiX cwrHa-
na. B uux npoeogurca obpartHoe nepemexe-
HWe cvmBonos u Gutos e yanax OMNC v ONEWN,
a3areM — BHYTPEHHES CBEPTO4HOE NEKoau-
posaHve B pekopepe Burepbu OB [7].
Mpn atom BO3MOXHA 06paboTka BCEx NATU
KOA08, KOTOPbIE MOTYT NPUMEHATL Ha nepe-
paouei ctopoHe (1/2, 2/3, 3/4, 5/6 v 7/8).
B utore conepxawvecs e Gurax oLwumbku yc-
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CnyqanHoi nocneaoBaTenbHo-

CT¥, ANR NOAYYEHUR KOTOPON
NPVMEHRIOT TakKoM Xe reHeparop, Kak
v B koaepe. MNocne pepaknoMmsaymu BOC-
CTaHaBMMBAKOT OBWMHAKOBYID NONRPHOCTL
BCEX CUHXpODAINTOB 1 Nony4aioT nocneno~
BaTENBLHOCTL NAKETOB nHGOPMaUUM B BUOE
TpaHcnopTHoro notoka MPEG-2. Ocraercs
[eMoaynuposarh ero.

JemonynsiTopsl TPAHCNOPTHOrO NOTOKA
B [exopepax BCex Tpex uMbpOBbIX CUCTEM
DVB (DVB-T — HazemHoii, DVB-C — kabernb-
HOW 1 DVB-S — crnyTHVKOBOW) OOMHAKOBbI.
MoaromMy cxemoTexHVIKa 3TOM 4aCTH Aekoae-
pa xopoluo otpaboTaHa. Ha puc. 3 nokasaHa
yrnpotienHan cTpyxrypa gekoaepa MPEG-2,
BbINONHEHHaR Ha cepuiaHbix CBUC nepeoro
nokoneHvr SAA7214 u SAA7215 dupMul
PHILIPS (B HacToswee Bpems BbiNyCKaloT
6onee coeepLIeHHbie KoMnnekTsl CEUC, Ha-
npumep, SAA7219 n SAA7221).

Cvictema MPEG-2 paspaboTtaHa B KoHLe
80-x rogoe. Ee WMpOKO NpmMEHsIoT Kak
B CUCTEMAX CBASM, TaK ¥ B KOMMbIOTEPHOM
TexHuke. Cnctema obecneuvsaer ynnorHe-
HWe nHopMaUUK NPUMEPHO B YeThipe pa-
38, ONIR YEro UCNONL3YIOT Kak MeXKaapo-
80€, TaK U BHYTPWKADPOBOE KOAMPOBaHWE.
Kanpul ¢ BHYTpYKappOBLIM KOAUPOBAHUEM
(xanpui 1), KOTOpPOE UCNONL3YET ANCKPET-
HOe KocwHycHoe npecobpa3soeanve, usepe-
LYIOTCH C HECKONBbKMMUW KaAPaMK, NoNy4YeH-
HLIMW NPY MEXKaOPOBOM NPEeaCcKasaHun
(xappui P 1 B). Kapps B GopmypyioTcs ny-
Tem Bonee TOMHOrO NPeACKa3aHWs Ha OC-
Hoee kaapoe | v P. MNpu 3TOM yyuTuiBaeTcs
ABWXEHWE OTOENbHBIX ANEMEHTOB u3obpa-
xeHus. MNapamMeTpbl CUCTEMBI COOTBETCTBY-
10T MexayHapoaHomy crangapty [8]. Cuc-
Tema MPEG-2 onucana B page pabor, no-
atoMy He Gynem ocTaHaamMBaThbCs HA ee
0COBEHHOCTSX, @ NULLIb COLNEMCA Ha no-
cnepnve nybnukauwm [9, 10].

Mukpocxema SAA7214 copepxvt gec-
xpembnep AC, ynpaenseMuiii No cneuans-
HOMY wHTepdeuncy (mukpocxema TDABQ04)

OT BCTABNEHHOW B NPWEMHVK CMapT-KapThbi,
W DeMynETUNNEKCOop, Pasaensiomin noga-
BaeMbi B MMKPOCXEMY TPAHCNOPTHLIA NO-
TOK Ha NPOrPaMMHb € NOTOKK, COOTBETCTBRY-
owu1e BUOEO~- W 3BYKOBOW wuHbopmaumm,
a Tarke rpadpmieckm AaHHLM. Mykpocxe-
Ma SAA7214 BuipabathieaeT TaKToBbIN Cvr-
Han ¢ yacrotoin 40,5 My, HeoOxooumMbIA
AR nocneayiowero AekoavMposaHms. Oxa
COAePXUT Takke mukponpoueccop MY, yn-
pasnsiiowmin paboroit gekopepa MPEG, —
32-paspsapHeii RISC-npoueccop, paboTa-
IOWWA HA BHYTPEHHIOK LUMHY, K KOTOPOM
NOAKIONEHB MUKpOCXema SAA7215, one-
patveHas namate DRAM w aHeproHesasu-
cumasn namaTs EPROM.

Mpoueccop pexonepa MPEG ynpasnser-
€A npoteccopoM Tenesuaopa MYT, koTopuit
TaKke obecneyvieaeT BbIGOP TENEBUINOHHBIX
KaHanoe W ynpaenser paboroi pexoaepa
OFDM. Cessb ¢ MukpocxeMoii SAA7214
NPOVCXOBMT Yepes WinHy 1°C. Mukpocxema
vMeer nsa uHTepdenca Takon WnHb: 0BbiM-
HBIA, CO CKopOCTLIO 100 KGUT/C, Y BHICTPLIN,
€O ckOpPocThio 400 KGuT/C.

BuixogHoW notok nHdopmaummn ¢ MuK-
pocxemul SAA7214 ¢ TakTOBOI 4aCTOTOW
27 Mlu noctynaer No BOCLMUPA3PAAHOW
wrHe Ha mukpocxeMy gaekogepa MPEG
SAA7215. MpuieM NepepaloTcs MynbTU-
NNEKCUPOBAHHLIE YINNOTHEHHLIE NO METO-
Ay MPEG-2 cwrHans B BUoe nocneaosa-
TensHocTu U-Y-V-Y...

Bns nexogmposanus curHanoe MPEG He-
0BX0ANMO MMETL HECKONBLKO BNoKoB NaMATH
Ha none. MNaMAaTb HyXHA 1 gns obpaborku
rpaduyeckoin nidopmaumm. K Mmkpocxeme
SAA7215 moryT GbiTh NOAKIKONEHB! OOMH MK
Asa 6noka onepaTeHOM auHaMHMYecKo na-
MATY eMKocTeio no 16 MBuT. C npoueccopa
MY murkpocxembl SAA7214 wa gexogep
MPEG npuxonsaT 16-paspagHsie ynpaensio-
une paHHbie W 22-paspagHuie agpecHuie
Panusie. Kpome pekoaepa MPEG-2, mukpo-
cxema SAA7215 conepxut kogep PAL v He-
cxonbko LIAMN. Ha ee Bbixoaax nomydalorca
aHanoroeble Buaeocurdans R, G, B, NUTB
(PAL), curHan S-VHS, cTpouHbie v Kaaposbie
CVHXPOVMNYNECH], 3BYKOBOW CUIHan v cwr-
Han rpaguyeckoin nHdopmMaumn.

PaccMoTpenHbii undposoii NpyueMHuk
0654HO BLINOAHRAIOT B BUAE NPUCTABKM K Te-
neewsopy (SET-TOP BOX).

Havnyqwee kauecteo w3obpaxeHvis
obecneuvBaior cvrtamns! R, G, B n S-VHS.
Ha akpaxe npuemtvka dopMupyerca naob-
paxerme, coaepxaulee (Npu wacToTe nonei
50 I'y) 576 cTpok ¢ 720 orcHeTamm B KKN0MA.
BoamoxeH Tacke pexum 16:9. BugeocurHa-
Nl NOAAI0T Ha pasbem SCART. Jloctvraeman
HETKOCTe NPU 3TOM OrpaHWyeHa PasMepoMm
WUCNONB3YEMOIO B TENEBM3OPE KMHECKONa.
Ecnv B TEnesn3ope MOXET NEKOANPOBATLCA
curtan PAL, BO3MOXHO UCTIONb30BaHKE U pa-
AMoCUrHana, KoTopbii NOAAIOT HA aHTEHHLIN
8x0[4, annapara. ECTeCTBEHHO, 4TO YETKOCTb
v306paxXeHVR NPM 3TOM CHUXAETCH.

OTeyecTBeHHLIE TENEBM30PHI PAHHWUX Bhbi-
NYCKOB HEe MOIyT OeKkoanpoBaTh curHan PAL,
OHW He umMeloT Taicke Bxonos R, G, B, noaTo-
My B OTAENLHON LdpoBOiA NpUCTaexke A0N-
xeH ObiTb NpegycmoTpeH koaep SECAM.
Y1066 B TAKOM TENEBU3OPE MOBLICUTL HET-
KOCTb MO FOPU30HTaNM, MOXHO MCNONb30-
BaThL rpeberyatbii punsTp. 18 yMeHblue-
HUA MEPLIaHWS BEPTVKAJIbHBLIX NEPexoaos Ha
HEro NOAAIOT TONbKO CUrHaN KPKOCTU.

Ha 3BYKOBOM BLIXOOE MWKPOCXEMBbI
SAA7215 (WwecTb BLBOAOR) BLUAENRIOTCA MO-



cneposaTenbHbI UMdPOBOA CUrHan € Bbi-
COKOW TaKTOBOW 4aCTOTOM U BONONHUTENb-
HBIE VIMMY/IbCHLIE CUrHanbl, Heobxoaumbie
nns ero nocnepyioweit ob6paborkn. Moa-
[EPXMBAIOTCR CUrHANB! C TaKTOBOM HacTo-
Tol or 16 00 48 Kl U Pa3PAAHOCTLIO OT 8 0
24. MNocne eHewwero LAM (MyKpocxemb
UDA1320 nav TDA1305) moryT Buite nony-
YeHbl 3BYKOBOW MOHOCUIHaN, CTepeocur{an
WM OBa pa3feribHbIX (NeBbiid 1 NpaBbiid) cUr-
Hana, KOTopuie NOJAKT Ha COOTBETCTBYIO-
wue Bxoabi ycwmwmrens 34 renesnsopa.
Kpome TOro, ewsipabarbiBaerca rpagwmuec-
kan nHgopmaus B suae cwHanos R, G, B
(dopmar 4:4:4) wm Y, U, V (dopmar 4:2:2).

B cucreme DVB-T no oaHOMy kKaHany
moryT OuiTh NepeaaHs HeTsipe Tenesusun-
OHHLIX NPOrPaMMLL.

Pa3paboTaHa CXeMOTEXHVKA U MUKPO-
cxema, obecneymBaloLLas nepeaady no Ka-
Hany cuctems DVB-T curHana renesupoe-
Hus BLICOKOW yeTkocTH [11. Kak B Poccuw,
Tak v 3a pybexom [12] nposeaeHbl ONbIT-
Hbie nepegasy no cucreme DVB-T ¢ npu-
eMOM Ha manorabapuTHyio aHTEHHY U Te-
nesu3op B ABWXYLLEMCs asromobune. OT-
MeUEHO CYLIECTBEHHOE YMEHBLIEHNE Bv-
AHWR OTPAXEHHLIX CUIHAN0B HA Ka4eCTBO
W YCTOWYMBOCTb U306paxeHvs.

Kpome wcnonb3oBaHvs NPUCTaBkU
SET-TOP BOX, BO3MOXHO COBMELLEHWE
B OQHOM KOpPRyCe aHaNoroBoro Tenesn3o-
pa v undposoro npuemHuka. Takoh me-
pyaHbIA LWGPO-aHaNOroBLIA NPUEMHMK
moXeT BbITb BLINOAHEH HA OCHOBE CEpPWii-
Horo Tenesun3opa [13].
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BHuMaHMO yuTarenesd npegnaraercs onucanne [ByX NaMioBo-
TPaH3NCTOPHbIX YM3Y, B KOTOPBHIX KOMITEHCHUPYETCS TeMNepaTypHas
HeCTaGuIBHOCTb P-N NEePEXo4oB TPaH3MCTOPOB M OTCYTCTBYyeT 00-
was OOC. Ycunurenn OTHOCHTENbHO NPOCTHI ¥ OTIMHANOTCSH, N0 CBe-
AEHUAM 8BTOPa, BbLICOKMM KavyeCcTBOM 3BYKOBOCIPOW3BeAEHMS.
Npasna, peaaxuma pa3aenser He BCe U3NI0XeHHbIE aBTOPOM Nnono-

MEeHHNA CTarby.

Ha caiite www.777sSSs.com aBrop npegrnonaraer pa3mMecrurs 4o-
nonaHuTensHy0 MHPOPMaUNIo 06 3TUX yCHIUTENSIX.

Bonbwoe pasHoobpaswe CylecTsyto-
wux cxem YM34 co Bceit 04eBNOHOCTBHIO
NOKa3LIBaET, YTO HeAoporow w Npuemne-
MbiA N0 CyMMe napamerpoB ycunuTenb
noka He co3gaH. B aToit ceR3n asTop Ha-
0EETCR, YTO NPELaraeMoe CXeMOTEXHU-
yeckoe pelleHue B HekoTopoi mepe Byaet
cnocobeTBOBaTL peLeHUo NPobneMsl.

OnvcuiBaeMblie 34eCb BapuaHThl yCU-
NWTENss MOLLHOCTU MNORBMAUCL NO PRAY
obbekTvBHLIX NpuunH. B vacTHoCTw,
ANA HACTPOIKM PaspaboTaHHbIX U CKOHCT-
PyVpOBaHHLIX aBTOPOM 3NeKTpocTaTuye-
CKMX rPOMKOroBOpUTENE NORBUAACL HE-
06x0aMMOCTL B BECbMa BLICOKOKAYECT-
senHoM YMY3. [leno B TOM, 4TO 3NeKTpO-
crarmyeckme rpomkorosopuTenv obnana-
10T MaNLIMK HENYHEVHBbIMY ¥ NEPEXoaHbI-
MW VICKaXEHMAMW W NO3TOMY "NPORBNR-
10T" NOrpewHoCTH BCEero Tpakra Bocnpo-
n3BeaeHus, KOTopbie 3NeKTpoanHaMuie-
CKWe rpoMKOroBOpUTENW YCNEWHO Mac-
KMPYKT COOGCTBEHHBIMU MCKAXEHUAMM.
B pesynbrate HefoCTaTku B 3ByYaHuu

| TPaH3MCTOPHOrO YMU3 (npu cpaBHEHWM

€ NAaMNOBLIM) ¥ YXYALWEHWE 3BYHaHUR NPU
seeneHnn OOC moryT crarb Becbma 3a-
METHBIMU.

Npw paboTe Ha 0b6uiHylo AC npeana-
raembiin ycunurens obecneuvsaer xapak-
Tep 3ey4aHvs, GNU3KWIA K NAMNOBLIM YCK-
NUTENAM, HO NWLLEH WX HEQOCTATKOB, CBR-
3aHHbLIX ¢ HeoOX0OMMOCTBIO NPUMEHEHNR
BbIXOAHOro TpaHcgopMaropa.

Ins "packaykn” TpaH3UCTOPHOMo Bbi-
XOHOroO Kackana CMrHanom € aMmnnury-

+1908

non Hanpsxenus 40...60 B ncnonesoea-
Ha obbiuHas paguonamna Tuna SBoNHOM
tpmnon. MogobGHoe pewenne wvHoOraa
NPaKTUKYIOT NPU KOHCTPYWPOBaHUK YCU-
nureneil MOLWHOCTU HA NONEBLIX TPaH3U-
cropax. HYtobs OHO 0Ka3anocL npuem-
neMbim B ycunutene Ha 6unonspHbix
TPaH3ncTopax, NPUWHATH Mepbi N0 CHU-
XKEHUI0 BLIXOGHOrO CONPOTUBNEHUR
W YNyHWEHWI0 NWHEeMHOCTW Namnosoro
Kackana.

Jns yCTPaHEeHUs TeNNOBbLIX UCKAXeHWA
B CXEMOTEXHUKE YCUNUTENR MCNONL30OBaH
METOfl, KOTOPLIA NO3BONRET CKOMMNEHCU-
poBaTb OMHAMWYECKWE TernnoBble wcKa-
XEHWUR B MOLHLIX TPAH3UCToPax W, CooT-
seTcTBeHHO, oboiiTnes 6es obweit OOC.

TennoBbie UCKAXEHWR, Kak M3BECTHO,
CBRA3aHL C TEM, HYTO HW3KOYACTOTHLIE
nynbcaumm GONbLIONO TOKa Yepes TpaH3u-
cTop npueoasT k koneGannsm Temnepa-
TYpbl €ro KpUCTauINa U, COOTBETCTBEHHO,
napamerpoB npuGopa. Mpu orcyTcTeun
crabunuanpylowuein obpaTtHo CBR3W B Ta-
KOM Cny4ae W3MEHRAIOTCR W NapaMBeTpsl
YCHNWTENS, W YCUNVBaeMBbii cyurHan. Beo-
umas xe myBokas obulas OOC uacto
npueoanT K apdeKTy Tak HasLBaemoro
TPaH3WCTOPHOro 3eydaHus. Kakmm obpa-
3om OOC co3gaer 3ToT NOpPasuTenbHbLIn
pe3synbrar, 0GbRCHRETCH MHOTUMW, B TOM
qucne v aBTopamy Hepaexein nybnukaumm
[1]. B cesan ¢ atum 3ddekToM u Guino
NPUHATO peLieHne He WCnonbL30BaTb
Bo ycunutene OGLWER U MeXKackaaHOW
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PALWO Ne 4, 2001

N8 MUHUMM3ALUY TENN0BLIX UCKaXe-
HWA B TPAH3MCTOPHLIX KAcKanax ncnonb-
30BaH METOL B3aWMHON KOMNEHCaLWn
npotueodasHuix npoueccoB. [ns 3Ton
LeNn 0Ka3ancs NPUrogHLIM Tak HaswiBae-
ML "NUHEWHBIR NapannenbHbid yewnu-
Tenb”, BApMaHT KOTOPOro NPesioXmun NoY4-
™™ 20 nev Hasan A. Areee [2]. Upoes mo-
OEepHU3aLMV COCTOMT B TOM, HTO, UCNONb-
3ys CNOCOBHOCTL TAKOro YCWNUTENs TOKa
addexKTUBHO KOMNEHCMPOBATL MepneH-
HbIE TENNOBLIE W3MEHEHWSs NapaMeTpos,
MOXHO AOOUTBCR KOMNeHcauum M Bbict-
prix konebanHwii.

AMNNUTYAHYIO XapakTepUCTUKY TaKoro
ycunurens yganocb ynyduwutTb 3ameHomn
Pe3UCTOPOB TPAH3UCTOPHLIMU WUCTONHW-
Kamy CcTabunbHOro ToKa U NpuMeHeHuem
NpeaBapuTENbHOTO KackaAa Ha NaMNoBbIX
Tpyopax. Bricokas cUMMETPUSs TpaH3wvc-
TOPHOro Kackaga nossonuna 6e3 nobou-
HbiXx 3dodekTor n3baentbcs oT 06wen
0OO0C, a naMnoesiii Kackaa NoOMOr NPOCTLIM
cnocobom NoNy4UTb 3HAYUTENLHYIO amn-
nmvTyay curHana. Bnaropaps TpaH3aucTop-
HOMY ycunuTenio Toka YM34 okaswisaercs
XOPOLLIO COrNacoBaHHLIM C HU3KUM CONpPOo-
TMBNEHVem Harpyskm 6e3 ewixogHOro
TpaHcdopmatopa. Ero 6asoean cxema
npeacraenexa Ha puc. 1.

Mpw BCE CBOEIA NPOCTOTE U MUHUMY-
Me HacTpPOEeK Takon ycunurens obecneuu-
BaET XOPOLIEee 3By4aHWE C BLICOKOKAYECT-
BexHown AC. [laxe npuMeHUB B KOHCTPYK-
UM flelleBbie TpaH3ucTops cepuii KT818,
KT819, MOXHO DOCTUrHYTL ypoeHs Hi-Fi

BXOLOHbLIM CONPOTUANBHUEM TPAH3UCTOP-
HOrO yCUNUTEns Toka. CvrHan Ha TpaHsnc-
TOPHBLI Kackan NocTynaer yepes paspe-
nurenbHbi koHgeHcarop C2. UcTouHuk
TOKa Ha Tpan3sucrope VT1 ynyywaer amn-
NUTYOHYIO XapakTepUCTMKY U NINHERHOCTL
Kackapa.

Koaddurument ycuneHvs no Hanpsxe-
HWIO kKackapa Ha naMne 6H23M paeen npyu-
mepHo 26 86, u atum obycnoenexa cpae-
HUWTENbHO HW3KAR YYBCTBUTENBHOCTL
YM34 no Bxomy, KOTOpas cocrasnser
1...1,5 B. Ecnv Heobxoauma Gonee BLico-
Kas 4yBCTBUTENLHOCTb, PEKOMEHLYETCH
OONONHUTENbLHBIV YCUNWTEND HANpRXe-
HWSR, NCNONL30BaHHBLIK B CXEME Ha pyUC. 2,
rae 31y GyHKLMIO BLINONHAET NEBLIN Tpyog,
vl

TpanaucTopHbi kackan B 06ovx YM3Y4
npepcraenset coboit  CUMMETPUYHLINA
YCUIUTENL TOKA HA KOMNNEMEHTAPHLIX
TpaH3ucTopax VT2, VI3 v VT6, VT7 ¢ vc-
TOYHUKAMWU TOKa Ha TpaH3uctopax VT4,
VTS5. Buicokas TepMocTabmnbHOCTb KacKa-
ba O0OCTWaeTCs BKAIOHEHWEM TPAH3UCTO-
POB NO CUMMETPUHHOW KOMNEHCALWOHHOM
cxeme.

Hanpumep, kone6GaHvs TemnepaTtypui
Kpuctanna vpanauctopa VT2 npueogaT
K NEproanHeckM U3MEHEHWAM HaNpPRXe-
HWR Ha ero nepexoge 6a3za—amuTTep, 4TO
KOMNEHCUpyeT aHanoruiHoie konebanws
B Tpausuncrope V17 nog pencreveM wum-
NyNnbCOB TOKa konnexkTopa. CooTeeTcrBeH-
HO, TpaH3uctop VT3 koMneHcupyeT Ten-
noeyilo HectabwnbHocTb VT6. Tok nokos
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MEANEHHOM M3MEHEHUW TemnepaTypb!
TPaH3UCTOPOB. JKCNEPUMEHTH! NOKA3bi-
BalOT, 4TO NPaBUNBLHO NOAOOPaHHLIE pexu-
Mbl NO3BOMRIOT NOAAEPXKMBATL TOK NOKOS
YCUNUTENss MOLJHOCTU C HecTtabunbHoCc-
Tbi0 2...5 % npw U3MeHeHVK TeMnepaTypb
KOpNYCOB TPaH3UCTOPOB B AManasoHe
20...110°C.

Mpw OTHOCWUTENbHOW MHEPUWOHHOCTW
TENNoBbIX NPOLECCOB B NOSYNPOBOAHUKO-
Bbix Npubopax BenuivHa “dasosoro caem-
ra” mMexay temnepaTypHuiMu Konebaums-
MK KPWUCTANNOB TPaH3UCTOPOB HE3Ha4u-
TenbHa. Xopowias koMneHcaums koneba-
HWIA NapameTpoe TpaHaucTopoe obecne-
4mnBaeTcA npw Toke nokos VT6, VT7 B uH-
Tepsane 150...300 MA w Bposoe-BTpoe
meHbliem — ans VT2, VT3. Yeenwienve
TOKa NOKOR L0 8AMHVUL, aMNep W Nepexof,
YCUINTENsE B peXVM knacca A, B LEeNnom
YNYHLWAR ero NWHENHOCTb, Ha KOMMeHca-
LMI0 TENJIOBLIX UCKAXEHWUIA BNVRET He3Ha-
YUTENBbHO. TaKOW PEXUM MOXHO PEKOMEH-
£0BaThb b ANA 6ECKOMNPOMUCCHBIX ay-
pvodunos.

Ons  addexkteHOW  kOMNeHcaumm
TPAH3VCTOPLI KacKaaa OoMKHL HAXOANTL-
CR B HENOCPeOCTBEHHOM TENNOBOM KOH-
TaKkTe (TPaH3WCTOPLI UCTOYHWKOB TOKAa He
B cyeT). Takke xenarensHo NpumMeHeHne
W3rorToefeHHsix no 6nuskoidi TexHonorum
WY OQHOTUNHBIX TP3H3UCTOPOB.

A Tenepb HEMHOro 0 NapamMerpax ycm-
nurens.

BuixooHas MOWHOCTL Onpegensercs
AMNIUTYOHBIMA  XapakTepUCTuKamMm Kac-

kanose. Jlamnoewit kackan
JZJmA_+%8  nozsonmer nonywars Hanps-
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Ayovioduvnam pexoMenayeTcs, ecTecT-
BeHHo, Bonee cnoxnas cxema YM34, npu-
BEAEHHAR HA PUC. 2, Tge NPUMEHEHbL! CO-
BPEMEHHbIE TPAH3UCTOPLI.

Paccmorpum paboty ycunutens Ha
npvMepe NpoCcToM CXemMbi (CM. puc. 1).

MpensapwrensHOe NOBLILLEHUE YPOBHS
CHrHaNa NpPOVU3BOSUT NAMMNOBLIN YCUAI-
TeNnb HaNPRXEHWR C BLICOKUM BXOLHBLIM
W HU3KVMM BbIXOOHBIM CONPOTUBNEHUEM.
Ou cobpaH Ha aByx Tpuogpax namnel VL.
OpuH U3 HUX BKAIOYEH Mo cxeme ¢ obLLmum
KaToa0M ¥ YCUNMBAET HANPRXEHUE CUrHa-
a3, a HENOCPeACTBEHHO CBR3AHHLIM C HUM
APYFOiA TPMOA, BKNKOYEHHBLIN NO CXxeme Ka-
TOAHOrO NOBTOPWTENR, COrMacyer BbICO-
KOE BbIXOOHOE CONPOTUBNEHUE YCUNUTENs
Hanpﬂ)KeHMﬂ C OTHOCUTENbHO HWU3KUM

Puc. 2

TPAH3UCTOPOB 3aBUCUT OT CYMMBI Hanps-
XeHwi Ha nepexopax 6asza—amuTTep
TpaH3ucTopos VT2, VT3. Noa geicreveMm
cvrHana Tpauswcrop VT2 ynpaenset To-
koM 6a3sm VT7, a VT3 — tokom 6asw VT6.

WcTounvkn Toka Ha VT4, VT5 dakTrye-
CKW 330a10T MakCUMabHbie Toku 6asui
BbIXOAHBLIX TPAH3UCTOPOR, A TAKKe TOK No-
KOs TpanaucTopos VT2, VT3. Ero n HyxHO
BuibpaTh ONMTUMANLHBLIM 18 KOMNEHCALMW
TennoBbix uckaxeHun. Torpa 6anawc TO-
KOB U X npoTuBodasHuie WU3MeHeHus,
BO3HVKaKOWWe Npy konebannsx Temnepa-
TYpbl KpUCTANNOB TPAH3UCTOPOB, CKOM-
NEeHCVPYIOT kKonebanns NapameTpoB MoLL-
HbIX TPAH3UCTOPOB.

CreneHb KoMNeHCaLUmW KOCBEHHO MO-
Xer ObiTb oLeHeHa NO TOKY NOKOs Npw

Temneparyp.

Ans  komMnnemeHTapHoi
naps! TpaHaucropos KT818IM—KT819IM
ponycTumoe Hanpsixenue Uy, orpanmyieHo
npvmepto 80 B, Nnpy 3ToM Ha TOI Xe Ha-
rpyske pocruraercs mowHocrtb 150 Br
Ans  Gonee MOWHBIX TPaAH3UCTOPOB
KT8101A—KT8102A obnactb 6e3onacHbix
pexvmos No HanpsxeHmo Uy npakTnuec-
kn cocraenser 90 B, 4to cooreBercTRyeT
motuHoCcTH 216 Br Ha Harpyake 4 Om

Takve nokasareny NO3BONSIOT PeKo-
MEH/10BaTh CXEMY Ha PUC. 2 A/18 MOLUHBLIX
3CcTpagHbiX U NpodecCcUoHaNbHbIX YCunu-
Tenewn, NOCKONbKY B MOCTOBOM BKAIOYEHUN
YCUNUTENb CMOXET OTAABATb B HArpysKy
YOBOEHHYIO MOWHOCTb. Heobxoaumo
TONBKO YMEHBLLMTL HANPAXEHWE NUTAHWR
YBENMHUTL TOKW MCTOYHUKOB CTabuNbHOro
TOKa U 3aHOBO NOROOPATL TOK NOKOR



B cnyvae ucnonsb3oeaHus Gonee BuiCo-
KOOMHOM Harpysku, Hanpumep, 8 Om, npe-
[enNbHO [OCTUXMMAR MOLWHOCTL COOTBET-
cTBEeHHO HWXe (no4Th Basoe). Bce Hanps-
XEHUR NUTaHUs U3MepeHbl Nof Harpys-
KOM, W NpY UCNONb30oBaHwn HecTabunman-
POBAHHOrO WCTOYHWKA B PEXMME NOKOR
HanpsXeHwe NUTaHus BO3pacTaer npw-
mepHo Ha 10 %.

Monoca pabounx 4acToT yeunurens or-
paHnyeHa CBepXy rpaHwdHOW 4acToTon
TPaH3NCTOPORB, @ CHU3Y — EMKOCTLIO ne-

Ins ycunurens, cobpaHHoro no cxe-
Me Ha puc. 2, 3TU nokasarenu 3aMeTHO
nyswe, ocobeHHo npy NogobpaHHbx na-
pax Tpausuncropos. JliobonbiTHO, 4TO
BBELEHME NPRAMOR KOMNEHCUpPYIOWEen
CBR3Y, 3HAYUTENbHO CHW3VBLLUEW wnCKa-
xenns 6e3 OOC, okasanocb M3NWUIHVUM:
pasHyLb B KauecTee 3Byyanusr, obecne-
YUMBAEMOTrO TaknM YCUNUTENEM COBMECT-
HO C anHocTarudeckon AC, naxe B cpas-
HEHWK C YCUNUTENeM No cxeme Ha puc. 1,
Cnywiareny npakTuyecky He 3ameuvanw.

HLI-HL3 ARSO7EM

¢ Bbixopa naccveHoro RC-dwnetpa, noa-
KNIOYEeHHOro cpa3y xe nocne LIAlN.
NuraHve ycwunurens no cxeme Ha
puvc. 1 Bo3MoxHO OT noboro Hectabunm-
3supoeaHHoro BN cooreercreyOWwEen Mot
HOCTW. [N8 aBTOMATWUHECKOW YCTAHOBKW
HYNEBOrc HanpsxeHws Ha ebixope YM34
NPUMEHEHO BKIOYEHWE Harpyskyu Ha
CPenOHIO TOYKY EMKOCTHOro genwvrens
GUnbTpa NUTaHWR C NNABaloWMM HYNEeM.
Dns 3Toro ABYXNONKPHLIA BHINPAMWTEND
ponxex ObiTh noaknioyeH K obmorke 6e3
cpefnHei Toukw. AHOR-
HOEe HanpsXxeHwe cne-
ayer nofasatb C Bbi-
NpRMUTENR Yepes pe-

S41 3UCTOp CcOnpoTHEene-

o Huem 1 kOm (2 Br).

BuinprMutent O0MNKEeH

J ~7705 vmerb  KoHgEeHcarTop

FUi 10A GunbTpa eMKOCTLIO He

= MerHee 200 Mk® Ha Ha-
npsxenve 250 B.

CymmapHas em-
KOCTb KOHOEHCaTOpOoB
B dunbrpe NUTaHus
TPaH3UCTOPHOro Kac-
Kxana — He MeHee
20000 mkd pns kax-
goro nnesa. Mouw-

V51 K4202H

HOCTb TpaHcgopmaTo-
pOB NUTAHUR — HE Me-
Hee 200 Br. Hexena-
TeNbHO  NPUMEHRTL
obwwin R [BYX KaHa-
nos BN, HO ecnv
TpaHcdopmarop 06-
wMn, TOo ero Moul-
HOCTb f0NXHa 6biTb He
menee 400 Br.

Ans YM34 no cxe-

Vo3 Me Ha puc. 2 peko-
Ka522A menayercs Bl, cxema
KoToporo npegacras-

L5 neHa Ha pmc. 3. He-
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Puc. 3

pEXofHBIX KOHOEHCATOPOB, B HAaCTHOCTH
C2 (cm. puc. 1). Kpome Toro, oha 3aBncut
OT YPOBHR BbIXOOHOW  MOWHOCTH.
DOns Tpansuctopos KT818lL KT819I AYX
YCUNUTENS HA BLICOKWUX YAaCTOTax HaunHaeT
cnaparb ¢ 16 kN (aNs BLIXOAHOW MOLWWHO-
ctv okono 50 % oT mMakcumanbHol). Hvx-
Hes yacrora (no ypoexio —3 a6) ans obovix
YM34 npu ykazaHHbX HOMWHanax cooT-
percreyer 16...18 I'y.

Bns ycunurens no cxeme Ha pmc. 1
6onee WKpPOKasR Nonoca yCUNEeHws [Oo-
CTUraeTca NPUMEHEHUEM KOMMNNEMEH-
TapHbix TpanaucTopoe KTB50A—KTBS1A
1 KT8101A—KT8102A vinut BbicOKOKaue-
CTBEHHBLIX UMNOPTHBLIX TPaH3WCTOPOB.
B aTom cnydae, a Takke B ycwnmrene no
cxeme pvc. 2 nonoca BOCNPOM3BOAMMbIX
4acTor pacwwvpsercs no ypoexio -3 ab
po 160 'y, obecneuveas mansie ¢aso-
Bbie UCKAXEHWS HA 3BYKOBLIX HacToTax.

KoadPpuumeHT HENUHENHBLIX UCKaXe-
HWiA B 3HAUYUTENbHOW CTeneHn 3aBuCuT
OT HaCTOTH ¥ YPOBHSR BBIXOAHON MOLWHO-
cru. Tak, ans ycunurens Ha puc. 1 Ko-
3hGULMEHT HENUHENHBIX WCKaXEHWH
nNpw BoIXOOHOW MowHocTH S0 % or Mak-
cumanbHol Ha 4acrotax go 3 kly
B8 cpegHem cocraenser okono 0,1 %,
aHa 10 kly — 0,25 %.

B pesynbrarte AONONHUTENbHLIE MEpbl NO
CHWKEHMIO MCKaXeHun Obinu npraHaHsl
N3INNWLHUMWA.

Yeunurenb C OAHOKacKanHLM ycwune-
HWEM HANPFXEHWR WMEET YyBCTBUTENb-
HOCTb okono 1 B v pa3suBaet Makcmmans-
HYI0 MOLLHOCTb TONBKO C CWIHaNamu or
NPOUrpLIBATENR  KOMMNAKT-OMCKOB  Mnn
Kpoccoeepa, npegHasHaYeHHOro Ons
naMnoBbIX ycunurenei. Yyectenrens-
HOCTb YCWNUTENs NO CXeme Ha puc. 2 —
okono 120 mB, No3ToMy €ro MOXHO wC-
nonbL3oeaTth ¢ 60NBLWUMHCTBOM MCTOYHWMKOB
cwrHana.

C uenbio NOBLILLEHUR YYBCTBUTENbHO-
ctn 6asosoro YM34 He pekomeHayeTcs
NPUMEHRTL NpeaBapwTENbHbIR yCunu-
Tenb Ha MuKpocxemax wnu GUNONSAPHLIX
TpaHaucropax. Huakue vHTepmosynsum-
OHHLIE UCKAXeHUs NaMnoBOro Kackana
(8 wwpokoi nonoce 4acToT) 3AeCb BHE
KOHKYpeHLW.

Mo 3Toil Xe NpuinHe peKoMeHIyeTcs
COKpaLUaTb 40 MMHUMYMA YWUCNO TPaH3WC-
TOPOB Y MUKPOCXEM BO BCEM TPAKTE Ha Ny-
T curHana. Hanpumep, B npowrpsiBare-
NAX KOMNAKT-OWCKOB aHaI0rOBLIA CHrHan
NpeanoNTUTENbHO CHUMATL Yepes pasae-
AUTENbHBIN  KOHQEHCATOP  €MKOCTbIo
0,1 mk®d (cepun K78-2 nnwn aHanornyHom)

6paH nocne psaoa
CpaBRUTENbHLIX NPO-
CnylumneaHui, obecneuvBLIni NPOTUB BCR~
Kux oxXwoanwia 6onee npeanoyTUTENLHOE
3pyyaHme.

MuraHwe NaMNOBOro Kackana ocylue-
CTBNSRETCR OT oThentHoro TpaHcopma-
Topa T3. Haitty roroeuii Tpancopmarop
(Hanpumep, U3 cepwmn TAH) HacTo okassi-
BaETCA NpoLue, HemM HaMoTaTb Ha MOoLU-
HOM TpaHCGOPMaTOpe BLICOKOBOSLTHYIO
obmorky. Crabunusarop aHogHOro Ha-
npsxenus cobpaH Ha TpaH3WcTopax
VTS—VT7. AHogHOE HanpsXeHwe nopa-
ercs C 3a0epXKoW nocne npeasapvresns-
HOro NPOrpesa fiamn, YTo YANUHRET CPOK
nx cnyx6ul n yMeHbliaeT 6pockvt BuiXO4-
HOrO HaNPRXEHWs NpKY BKAKOYEHWW. Y3en
sanepxku cobpaH Ha TpaHswcrope VT7
v koHgeHcarope C5, eMKOCTb KOTOPOro
onpefenser BpeMs 3a0epXKu.
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YCUJIUTEJNb

and MUKPODOHA

- TKAYEHKO, r. MockBa

Npegnaraemsiid ycunurens npegHasHavyeH Qis CONPSXeHUs UC-
TOYHMKA cnaboro curHana (MuKkpodoHa) ¢ ycTpoicTBoM o6paboTim,
paboraowmum B yCNOBHUAX CHITbHLIX 3NIEKTPOMArHATHLIX NOMeX (3By-
KoBas nnara xomnelorepa). Inybokas APY obecnevynBaer BO3MOX-
HOCTb y4YacCTHsl B pa3roBope HecKonbkux yenosex 6e3 Heobxoaumo-
CcTH nepenaBars MMKPOQPOH M3 PYK B PYKH.

MprHuMNWaneHan cxema ycrpowncTea
nokasana Ha puc. 1. Curnan ycwnvBaeTcs
Kackanamu Ha nonesbiX TPaH3uCTopax
VT1.2 v VT2. Tpanauctop VT1.1 BuinonHs-
eT PYHKLVK OUHAMWHECKOW HArpy3sku
Tpansuctopa VT1.2. Takoe nocrpoenwe
CXeMbl NPU  HANPAXEHWRX CTOK-UCTOK
Tpansuctopore VT1.1 v VT1.2, unucneHHo
GonblivX HaNPsXeHws oTcedku (Ons\
KMNC104A okono 0,5 B), noseonser nony-
YUTb BbICOKUIA KO3DDUUMEHT yCUNeHUs.
Tpanancropu VT1.1 1 VT 1.2 paboraioT npy
HYNEBOM HANPSXEHWWN 3aTBOP-WUCTOK, HTO
obecneumBaeT Haunyylme LWyMOBLIE Xa-
paKTEpUCTMKU U HAWBONbLUYIO KPYTU3HY
BONLT-aMNEPHOIN XaPaKTEPUCTUKU.

[ns npegoTeBpallieHns LYHTMPOBAHWA
BuiCOKOro anddepeHuranbHOro conpo-
THaNEHWs TPAH3UCTOPOB NEPBOro Kackana
VT1.1, VT1.2 BXOOHbIM CONPOTUENEHUEM
BYOPOro Kackaga nocnefHwit vakke co-
6paH Ha noneeoM TpaH3ucTope. Harpyska
BTOPOro Kackafa BbiHECEeHa 3a NVHWIO CBR-
3u. Ee conpoTreneHve 3Ha4UTENBHO MEHb-
we BbIXOOHOrO CONPOTHBAEHMK BTOPOro
Kackafla, ¥TO yMeHbluaer nomexu, obyc-
NOBNEHHBIE NPOTEKAHWEM NUTAIOLWEro TO-
ka (0.8 MA) yepe3s HecTabunbHOe KOHTaKT-
HO€e ConpoTUBNEHUE B pasbeme X1 wHypa.

Mo NOCTOAHHOMY TOKY YCUIUTEIbHLIE Ka-
cKapbi BIJIIONEHL! NOCNEAOBATENbHO, Npu-
yem TpaH3vcTop VT1.1 3anaer notpebnse-
Mbii younuTenem 1ok, a VT2 crabunmavpyer
€ro HanpaxeHve CToK-UCTok. B peaynerare
pexvm paboThl NEPBOro Kackaga He 3aBum-
CUT OT HANPAXEHWUS NUTAHNR, 8 BO3MOXHbIE
HABOAKYW B NIWHWW CBA3M HE BbISLIBAIOT NApa-
3UTHOW MOYNALIMW NONE3HOMO CUrHana.

Mpu ovcyrcreun APY koadduumeHr
ycunenus coctaenser 40...50 ob Ha Ha-
rpyske okono 5 kOm. MpueenenMuiii Ko
BXOfly YPOBEHb LIYMOB HE MNpeBblluaeT
3 mMkB 1 mMoxer GbiTb SONONHUTENBHO
CHUXEH NapannenbHLIM BKIKYEHNEM He-
ckonbkux marpu, KMC104A (npu atom,
npaepa, norpebyercs 3amena VT2 Ha
TpaH3aucTop ¢ 6GonblivM HavdanbHBIM TO-
KOM). KoadpdpuumeHT rapmMmoHmnk Npw Bxog-
Hbix curHanax go 10 MB n paboraowein
cucreme APY — He Gonee 0,6 %,
NPV 3TOM B CNEKTPEe CurHana NpucyTcTBy-
€T TONbkKo Bropas rapmonuka. Mpw ypos-
He Bxogroro curnana 100 mB koadhduum-
€HT rapmoHuK Bo3pacTaer £o 8,7 % v ko-
NWYECTBO rAPMOHUK B €ro CNEKTpe yBenu-
YUBAEGTCH, OAHAKO B PeaslbHLIX YCAOBURAX
BblAATL TAKOW CUrHaN MUKPOGDOH He B CO-
CTORHWMW.

APY peanM3oBaxa 83aWMHO NPOTUBOINO-
NOXHGIM W3MEHEHWEM NMETNEBOTO YCUNeHWs
oTpuuatenbHour (anemeHTwl R1, VT3) v nono-
xutensHon (VT3, C3, R4, C2) oBparHbix ces-
3eii. TpanaucTop VT3 ewinonHaeT ¢byHkumn
YNpaenseMoro CoNPOTUBIEHUA, HA KOTOPOM

W KPYTU3HB PErynvpOBOYHON XapaKTepwc-
TWKM, KOTOpas ONpPenenseTcR rMmyouHoW
NOC, saBuCALLElH OT CONPOTUBNEHWS PE3NC-
Topa R4.

DetexkTopoM mn ycunurenem APY cny-
XWT TpaHauctop VT4, HanpsxeHue Ha
HEro nocrynaer yepes rpaHcopmarop
T1. Nopor cpabarsieatus APY 3aeucur
o7 koadpduumenta TpaHchopmaumm T1
©“ conpoTueneHwn pesuctopos R2, R3
Bo unzbexaHne vckaxeHun (npwn cvnb-
HBIX CUrHanax HanpsXxeHwe Ha perynu-
pylowem tpaHsuctope VT3 cpasHuMO
¢ BuiXogHbIM) nopor APY gonxeH GbiTb

BbIAENKRETCH HANPAXeHWe 0BparTHoON
CBR3W, ¥ B TO Xe BpEeMs BXoauT A7
B uens MectHoi OOC TpaHaucTopa £y
VT2. Takoe BKIOYeHWE YBENMHMBAET
BbIXOAHOE CONPOTUB/EHWE YCunmuTe-
ng. Oenmtens RSR6 obecneunsaet
noAavy Ha 3areop TpansucTopa VT3
NONOBVHYLI YNPABNREMONO NEPEMEH-
HOMO HANPAXEHWR CTOK-UCTOK, HTO
paclwvpseT ero AMHaAMUYECKn aua-
Na3oH Kak PerynupyemMoro conpo-
TVBneHvn. Tpanauctop VT3 peko-
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nenus (~650 mc) — cymmol conpoTtuene-
HWWA pesucTopoe RS, R6. O6a epemenn 3a-
BUCAT TAKXE OT eMKOCTU koHaeHcatopa C4

KaKk MOXHO HUXe, Ans Yero Ha basy
Tpausucropa VT4 4yacTuyHo NODAHO OT-
nupaloLiee HanpsxXeHue.



BuixogHoe HanpsXenue ycunurens
B YCTAaHOBMBLLEMCR PEXWUME COCTaBnRer
0,1 B npwn koadduunette TpaHcopMma-
wan T1 1:6 N HaYaNbHOM HANPRXEHUN HA
6ase Tpanauctopa VT4, pasHom 0.4 B.
310 6naronprRTHO CKa3LIBAETCR Ha ne-
perpy3ouyHoi cnocobHOCTY ycunurens,
koTopas npeesiwaer 20 ab.

NekaxeHvs, 0ByCnoBneHHLIE HENVHER-
HOCTHIO TpaHCOpMaTOpPa 1 ero Harpy3ku —
3MUTTEpHOrO nepexoga TpaHaucTopa VT4,
HA BLIXOAHOW CUIHAN NPaKTUHECKW HE BIMR-
1ot 6naroaapa BLICOKOMY BLIXOAHOMY CO-
NPOTUBNEHWIO BTOPOrO KaCKana YCWMTENR.
370 NO3BONAET UCMONBL30BATL B yCcunuTene
npaxTuieckn noboir cnocobHuin paboTarh
Ha 3BYKOBbIX 4Yactotax TpaHcdopmarTop
C npyemieMbiM ko3GOULMEHTOM TpaHC-
dopmaumn. B mM3roroBneHHOM aBTOPOM
yeunuTene NPUMeHeH COrnacyioLLui TpaHe-
¢OPMATOP OT KAPMAHHOTO PAAMONPUEMHIA-
Ka, BuIMyWEHHOro B koHue 60-x ronos. Mpw-
MEHEHWE TaKOrO MUHWATIOPHOro TpaHcgop-
MaTopa ymeHbwMno peakumio APY Ha cur-
HA/IB HU3KUX HacToT (CM. NPUBEAEHHYIO HA
pmc. 2 AYX younurens ans BXOAHONO CUr-
Hana 10 MB). Ha 3ToM %e pucyHke nokasaHa
ckBO3Han AYX mameputenbHoro Tpakra 6e3
ONUCLIBAEMOFO YCTPOWCTBA. AKTUBHOE CO-
npotuenexve oBMOTKM TpaHcdopmaropa,
BKNIOYEHHON B BLIXOAHYIO LIENb YCUIMTENs,
cocraemer 315 Om v Ha ero pabory npak-
TUNECKM HE BIMRET.

[nr coBMmecTHOM PaboThl C yenutenem
wcnonb3osancs MvkpodoH 34F5A U3 koM-
nnexva 3eykoBOi kapTei YAMAHA SW-20.
MN3-3a OTCYTCTBMA NACMOPTHBX JAaHHLIX BO3-
MOXHBIE PexuMbl paboTk MuykpodoHa on-
PeOEnamMcb aKCnepuMeHTanbHO (npeano-
NOXUTENLHO, 3TO 3NEKTPETHbIA MMKPOGDOH
CO BCTPOEHHLIM KACK8A0M YCUNEHWR).

HanpsxeHnve nuranmns MykpodoHa 3a-
[AEeTCR CYMMapHbIM CONpOTUBIIEHWEM
peancropoe R2, R3. Conpotusnexme pe-
ancropa R1 nogbupanocs Takoi Benuym-
Hbl, 4TOOLI HANPRXEHWR CTOK-UCTOK TpaH-
auncropos VT1.1, VT1.2, VT2 npeesiuanv
HANPRXEHUR OTCEYKM.

OnTumansHoi pabors yeunurens 0~
6uealoTcs noabopom pesvicropa R4.

Yeunurens cobpad o6beMHbBIM MOHTa-
OM, ¥ BCE ero ferany pasMeLLieHs! B Kop-
nyce ncnonb3oBaHHOro MUkpodoHa.

3AnemeHTb GUNLTPa NUTaHWR U Harpy3-
kn (Ry, Co, R., C;) ycTaHoBNEHL! BHYTPM
Kopnyca KoMnbloTepa, Ana Yero Owina nc-
nONbL30BaHa HEWCNPaBHas 3ByKOBAas Nna-
Ta € YAANEHHBIMWA NOTVHECKVMW 3NEMEH-
TaMu W NepepesaHHbIMK LOPOXKaMu 06-
wero Npoeoda. N\ npegoTepalieHvs Ha-
BOLOK OBLWMiIA NPOBOL yeunutens n Gunb-
TPa NUTAHWA OMKEH COBANHRTLCS C KOp-
NYCOM TONBbKO HYepe3 BXOAHLIE PasbeMbl
paboueit 3BykoBoW nnate. [uranuwe
+12 B B38TO € koHTBKTa B9 (rpynna kon-
TaktoB B — cropoHa naikw, GrivxHss
K KpenexHoi nnanke, Hymepaums ¢ 1-ro
OT TOpua), KoKaeHcaTop GunbTpa coeau-
HEeH ¢ OBLMM NPOBOAOM Pa3LeMoB. Yeu-
nvrens nopkilodeH K paboyeli 3sykoson
nrarTe Yepes LWTATHLIE Pa3beMbi.

Ecnn wmeetcs ynobHoe mecTo, ane-
MeHTH GUNBTPa MOXHO PasSMECTUTL NPR-
Mo Ha paboueit nnare.

Mpw onpeaeneHn XapakTepucTnk yc-
TPOMCTBAa WMCNOMb30BaNacL nNporpaMMa
"Analyser” Maena Cykopuesa, ceoboaHo
pacnpocrpaHsemMas ANs 4YacTHbIX nul
¢ cawra http://www.poooh.ru. ]

MAJIOFABAPUTHbIN
rPOMKOroBoOPUTEJIb

M. CUPOTHKOK, r. Mocksa

lMpennaraemsiii aBTOPOM FPOMKOIrOBOPHTENTL MOXeT ObiTb HC-
nons3oBaH B AC kak ¢ fONOSHUTENbHLIM HU3KOYACTOTHLIM U3NTy4are-
nem (cabsy¢epom), tak n 6e3 Hero. Kopnyc rpomxorosopmrens
cxneen m3 Gymaru, ronoska — KoakcuanvHas pupmel Pioneer. Npu-
o6pecTtm ee Ha ppiHkax Poccun — He npobnema.

CoBpeMeHHbIe LIMPOKONONOCHLIE Ma-
norabapuTHbie roNoBKW, [OOCTATOYHO
mowHsble (oo 100 Br), ¢ koakcwanbHO
BMOHTMPOBaHHOW BLICOKOYACTOTHOW "Nn-
wankon” u NpocTeiM GUALTPOM, NO3BO-
AKIOT NONY4UTb cuHda3Hoe wuanyveHwe
8 o6nacTm coemecTHOW paboTel, 4To Npw-
6nuXaeT rpPOMKOrOBOPUTENL K TOHEYHO-
My, HeHanpaeneHHoMmy manysarenio. Ta-

7 «y) viMeeT NpenMyLLIECTBO NEPEeL MHO-
rONONOCHLIM, B YACTHOCTW, Tpexnonoc-
HbIM, C HW3KUMW YacToTamu pasgena.
Paspenutenshiule GunbTpbl BHICOKOTO No-
paaKka BHOCAT (a30Bbie NCKAKEHWS, Bbi-
3bIBAIOT NOQLEMBLI K CNaAbl HA HacToTax
pasgena, nckaxarowue TemOp 3syka.
OcobeHHO 3aMEeTHLI HA CNYX HEPaBHO-
mepHocTv 6onee 1 gb Ha cpeahvx 4acTo-
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KMe MWHW-FONOBKM MMEKT psRg LO0CTOo-
vHCTB. Hanpumep, rpomMKOroBoputens
(I'T) ¢ ogHoi yacToTon pasaena 8 6onee
BbICOKOYACTOTHOM 4acT¥ NONoCH (OKONO

Tax, NO3TOMy 4acToTy pasaena ¢unurpa
nepeocro nopsaxa Heobxoaumo CABUHYTL
K BEpXHeil 4acTu AuanascHa, HTO Nerko
cOenatb NPy HaIMNWKU LLIMPOKONONOCHOM
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3BYKOTEXHUKA

E-mail: audio@paguo.ru
ren. 208-83-05

PAZJUO Ne 4, 2001

ronoeku. Kpome Toro, ronoeku ¢ Hebonb-
wum anamerpoM andodysopa (d) coxpa-
HRIOT B WUMpPOKOM nonoce obnactb nopuw-
Heeow pabors npu orcytcTeuu koneba-
TENbHBIX MOJ, 8 TAKXE PACLUMPRIOT Xapak-
TEPUCTUKY HANPABNEHHOCTY WU3NYyYeHUR
ronoeku npu ycnoeuun d/A<1 (A — anvHa
3BYKOBOW BONHLI).

N3 mHoxecrea mogeneir manoraba-
PUTHBIX LLIMPOKONONOCHLIX FONOBOK, UME-
IOWUXCR B Npoaaxe, aesTop npeanoven
WUCNONb30BaTb YHUBEPCANbHYK SBYXNO-
NOCHYK0 KoakcvanbHyio ronoeky TS-E1070
dupMe! Pioneer, pexomeHgyemyio gns yc-
TaHoBku B aesTomobune. Ee wwupokono-
NOCHBIR METANNM3NpoBaHHLIN anddy3sop
BBINONHEH M3 NONMNPONUNEHA MHXEKLM~
OHHOrO NUTLR ¥ UMEeT MRrku ByTunkay-
4yKoBbit noasec. Mbkuit BepxHwiA nogeec
CHWXAET PE30HAHCHYI0 YacToTy roNoBKM,
a YANMHEHHas 3BYKOBas kartywka n 6onb-
oW AvameTp LeHTpupylowen wainbo,
vrparmoweit Takxe ponb geMndepa, nos-
BOMNSIOT MAKCMMaNbHO YBBUYUTL aMNnn-
Tyny konebanwii onddysopa v ynyNwnTb
nuHeHocTb. MerannuavposaHa u Ky-
nonbHas gvadparMa KoakcuanbHO pac-
NONOXEHHOWN BLICOKOYACTOTHOW rONOBKW.
TexHnyeckue XapakTepmcTvku 3Ton rono-
Bk NpuBeaeHbl Hvxke, a ee AYX — Ha
puc. 1 (faHHbie GUpMb).

MakcvmanbHas My3biKanbHas

MOWHOCTL, Br ... .. Lo Ll 80
HomuHanbHas MowHoCTs, BT ... .. .. 25
Duamertp auddysopa, MM .. ..... .. 74
OvameTtp nogseca puddyso-

pa,MM ... ... c......100
Dvamerp ronoekm BY, mm . ... ... L. 28
Conpotuenenve,OM .. ............ 4
HyecTBuTENbHOCTL, 86/BT (1 M) .. ... Q0
Pabounit guanasoH 4acror

np¥  HEPABHOMEPHOCTHU

1406, Ty .............45..30000

Ha pmuc. 2 nokasaH paspe3 kopnyca
rpomkoroeopurens. OH COCTOUT M3 Lwn-
nuHapa 4, U3roToOBNEHHONo 13 NPOK/IeeH-
HbiX cnoes BymaxHbix oboee obweit Ton-
wuHo 8 MM Ha kapkace w3 ¢daHepHbIX
cermentoR 6 (puc. 3), gHa 9 (puc. 4)
n kpuilku 3 (puc. 5). PacnonoxexnHsie
B kopnyce daHepHbie cermeHTs 06pasy-
10T aKycTrieckmit nabvpuHr. 31a KOHCT-
PpyKLMS NO3BONKET TEXHONOMMHYECKW NPOo-
CTO NONy4nTb OJHOBPEMEHHO XECTKWUA
kopnyc v nabupuHT. TakoW kopnyc He Noa-
BepxeH Bubpaumrsam, UMEET BLICOKUE BR3-
Kve novepw, a nabvpuHT yanuHser nyTb
3BYKOBOW BONHL! OT 33Hen YacTy andody-
30pa.

KoHeuHo, anvHa aroro nabupuHra He-
LOCTaTo4Ha, YTobB HA HU3KOW pEe3oHaHC-
HOW YacroTe ronoekv 2 (1 — sawmTHo-ge-
KOpaTMBHAR CETKa) BOMHA Npowna nyTb
A/2, 4Tobbi BHIATY 13 OTBEPCTUR B 330HeN
CTeHke 9 rpoMkorosopuTens B dase C Ko-
nebanuaMu oT nepepHein yactn audoy-
3opa. OHa cocTaenser nUb 4acTb A/2.
Iror nabuvpuHT nNydwe paccmaTpuBaTb
KaK O4eHb Y3KYI0, N0 CPABHEHWIO C [/TMHOM
PACnNpPOCTPAHRIOWEACH BOMNHLI, OTKPLITYIO
Tpyby (J<<A) ¢ Gonbwmmm BR3KMMK NO-
TepsAMYn Ha cTeHkax nabupuHTa v kopnyca,
OKIEOHHbIX 3BYKONOMOLUAIOLWUM MaTepm-
anom 5. ConpoTveBneHue akyCTUHecKux
noTeps B HEM 3aBUCHT OT koadhduumeHTa
3eykonornowenus abcopbenta, addekT
KOTOPOro HA4YuHaeT pacTn npubnuanrens-
Ho nocne 500 Ny v gocTuraer makcumymMa
npw ero obveme B 70 % obvema kopnyca.

Mpw 3aTom gocTuraeTcs 3HaqYuTenbHoe
aKycTuieckoe gemMndupoBaHwe yxe Ha
CpenHvX Yactotax, rge ocobeHHo BaxhHa
poeHas A4X.

B kavecree 3Bykonornowaowero ma-
Tepruana vMCNonb30OBaH MRAMKWA BOWNOK

Puc. 3

2115

Puc. 4

TONWWHOW 5...6 MM, W3roTOBNEHHLIN K3
WCKYCCTBEHHOrO BONOKHA. B 3TOM BOWMNO-
Ke aKkycTuieckoe conpoTtuenenve 61msko
K BONHOBOMY COMNPOTMBNEHWIO BO3LyXa
¥ OQHOBPEMEHHO BENWKO 3aTyxaHue Ko-
nebaHuit. Bonok NpofaeTcs B XO3RHACT-
BEHHbIX MarasuHax kak “38yKoW3onsunoH-
HbIA MaTepuwan n yrennurens”.

OpyrymM BaXHBLIM NPEMMYLLIECTBOM na-
GuprHTa ABNRETCH CBR3L 330HEeM CTOPOHD
nuddy3zopa ronoBku C OTKPLITHIM NPOCT-
paHcTeoM, Gnaropaps Yemy B cucreme
OTCYTCTBYET KOMNPECCUs ¥ CONyTCTBYIO-
Lwee el NoBbLILLEeHNE Pe3CHAHCHOW YacTo~
T FONOBKMW.

Xota ycrpoicreo T scHO 3 puc. 2,
HECKOMbKO CNOB HYXHO CKa3aTb O Nocne-
foearencsHocTy c6opkn. Mpensapurens-
HO BCE CErMeHTHl U HO LONXHb ObiTb OK-
neens BonokoM. OHn pa3peneHs CToi-
kamu 8 (pmuc. 6), U3roToBNEHHLIMU M3 Nio-
Goro TBEpKOro marvepuana (merann,
nnacrMacca, Oepeeo wnu NpoKieeHHas
ceepHyTas Gymara). CucreMy ns cermer-
TOB, CTOEK U gHa W3 ¢aHepbl ToOMWUMUHON
10 mm cTaxkoit 10 (MeTannuueckuic npy-
TOK gvameTrpom 4 Mm) cobupalor B Kap-
kac. lpensapuTenbHO Ha Croliku 8 Hane-
BaKOT Konbla guametpom 20 Mm U3 Bot-
noka. B gHe 9 BbixogHbie OTBEPCTMA 3a-
KNEeVBalnT NPenoxpaHUTenbHOM MEeTannn-
veckow cevkoin 7. Kpome Toro, B AHe
CBEPNAT OTBEPCTUR AN KIEMM U Npo-
Bogoe. Ha Gokoeo#t (TopLeeoit) noeepx-
HOCTY CerMEHTOB AeNal0T KaHABKK, B KO-
TOPLI YKAAABIBAKOT U NPUKIEVBAIOT NPO-
BOAA, vaywme K 3nexkTpoavHaMW4ECKOR
ronoBKe.

Devanu n3 daveps (cMm. puc. 3—5)
Bbipe3aHbl C NOMOLWLIO pe3ua. Ha Topue-
BbIE NOBEPXHOCTW KapKaca W3 CEerMeH-
TOB, OHA ¥ KPLIWKKY HAKIEUBAKOT KIEEM
MBA cnoin nnotHoi ByMarn (Hanpwmep,
BaTMaHa), NpUHEM OOQHOBPEMEHHO Npw-

KNEMBAKOT ¥ NPefBapuTeNnbHO HapesaH-
Hbl€ NONOCH BOWNOKA, NNOTHO pacnona-
raeMbie  Mexay CerMeHTamu, OHOM
¥ KPLILLKON. 3Ta CNOXHAR onepauvs Tpe-
b6yer ocobow akkyparhHocTu. Mpexae
BCEro Xopowo AonkHa 6uiTb BuiNoNnHeHa
L
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Puc. 5

9 npuknenka Topue-

Dyl pe= BbIX NOBEPXHOCTER
- : Kk BGymare: xne# Ha-
L HOCRT 06wnbHO Ha
Topus u Gymary.
Ha npocoxwyio koH-
CTPYKLMIO Haknew-
BaloT cnow Gymax-
Hbix 06oeB, kaxauii
nocne NOMHOMO BLICHIXAHUR NpeabiayLLe-
ro cnos. NpegeapwTenbHO PynoH paspe-
32107 Ha TpW 4YacTu (npw wupuHe oboes
550...600 mm). Ha gBa rpomkoroeopuTe-
ns notpebyercs oavH pynoH GymMaxHbIX
oboee pnuHoit 11 m u 1,5 kr xnes NBA.
Kopnycs oknevBealor cnoeM gekoparve-
HOro Marepwvana, Hanpumep, UCKYCCT-
BEHHO® kOXw. Mexay ronoBkoh 2
¥ KpbiWKOW 3 NpOKNaabLIBAKT TOHKOE
MRAMKOEe pe3vHoBoe KoNbLo (Ha pyc. 2 He
NoKasaHo) BHewHUM guameTtpom 130 mm
¥ BHYTPEHHMM OTBEPCTUEM [VAMETPOM
98 mm (Hanpumep, Buipe3aHHoe M3 Cra-
poit aBToMOBUNLHOK Kamepi).

Mockoneky ocb I'T gonxHa 6uiTb pac-
NOMIOXEHA FOPU3OHTANLHO, HA THINbHYIO
TOPLEBYK) CTEHKY YCTaHaBNWBAaKT LWap-
HUP (UMEIOWWIACR B NPOQAXe Wiv CaMo-
LenbHbiiA), ¢ NoMoLwbio kotoporo T kpe-
NAT HENOCPEACTBEHHO K CTEHE UNW Yyepes
Hebonbloh KpoHWTenH K mebenw.

OueHka KayecTea 3BYKOBOCNPOU3BE-
peuvs I'T nponsesogunack Ha cnyx. 3ey-
YaHWE TaKOro MWHW-IPOMKOrOBOPUTENS
0OKa3anoChb Ha YAVBIEHWE XOPOWWM: RC-
HbilA, OTYETNUBLIK, "NPO3PAYHLIT 3BYK,
oTcyTcTBue Kakux-nmbo pesoHaHcoB nnm
NOCTOPOHHUX NPW3BYKOB. 3ByyaHue Obi-
NO paxe Heckonoko nydwe, yem y [T,
onncaHHoro astopom paxee (“lMpocroi
rPOMKOrOBOPUTENb C aKyCTMYECKUM na-
GupuHrom”. — Paawo, 2000, Ne 2, c. 13,
14). 310 0BbRCHRETCH TEM, HTO B KOHCT-
pykumu Bornbluero pasmepa NPUMEHEHb
rONOBKY 3aMETHO HYXKE NO KA4YEeCTBY — MX
3By4aHve He Takoe spkoe. Mpaepa, ero
NPevMyLLEeCTBO — KPYroBas xapakTepuc-
THKA HaNpaBRNEHHOCTY, NO3BONKIOWAR
CNbILLATL BLICOKWME HaCTOTHl, HAXOORCH
B nobom mecre nomeweHus. OgHako
¥ MUHW-rPOMKOroBopuTent Toxe obna-
fAaer JOCTATONHO LUMPOKOW XapakTepwe-
TuKko# HanpaeneHHocTu. [ockonbky
B HEM guamerps camoro T v anddyso-
pa ronoBky Mano OTNUHAIOTCR, €ro MOX-
HO CHWTATb HEHaNpPaeNeHHLIM, noka
d/A<1. Npu d/A>1, T e. korga wacrora
Buiie 3,5 kM4, HauYvHaeT NPOoKBNATLCH
HanpaaneHHoCTb: ypoeenb 0,7 gocrura-
eTcs npw yrnax £35 rpan. ns "nuwankm”
npwu ee guamerpe 28 MM Takas Xe Ha-
NpaeneHHoOCTb NPORBUTCR HA YacTorax
Boiwe 12 klMy.

UcTounvkom curHana B obowx cnyqasx
cnyxun YM3Y4 BuiCOKoM BEPHOCTH. ]
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DX-BECTU

n. MUXAWUJIOB (RV3ACC),
KOMMEHTAaTOp PagnoKoOMIIaHum
"fonoc Poccun”

POCCHA

MOCKBA. "Pycckoe Paauro™ (8 Mock-
ee — 105,7 MI'y) npogonxaer pacwmpsTh
CBOIO BeLiaTesibHyio 30Hy. 3a nocnegHee
BpEMSs K HeW NPUCOEAVHUNUCH elle TpU-
Haauarb ropogos: B Poccuvw — Kanyra —
102,1 My, Monueropck — 104,8 My,
Hanbimk — 105,5 MIy, HwxHeesap-
toeck — 106,3 MIuy, PubuHck —
71,87 MIny, Crepnutamak — 104,2 MI'y;
B Kagaxcrane — Apkanwik — 105,2 MIy,
DBxeskasran — 105,2 MIy, Kokyetas —
102,0 MIu, K3win-Oppa — 102,8 My,
B Nlatenm — Jivenas — 107,6 MIy; Ha Yk-
pavne — Hukonaes — 101,6 MMy v Yep-
kacce — 104,1 MlNy.

Pagno "Mwnuyeiickas BonHa™ (nnm
npocto MB) pabortaer Ha 4acrore
107.8 MI'y. Teneps MB obnagaet nunvein
C BONOKOHHO-ONTUYECKUM Kabenem, npo-
NOXEHHbIM OT CTyauu B 3aMOCKBOpEYbe
oo BanawwvxuHckoro nepepatymka. Cwr-
Han no Hoeomy kabenio naer B undpoeoi
dopme, HTO NO3BONUNO 3aMETHO YNyu-
WNTb KA4YECTBO 3BY4aAHWA.

Mockosckoe "ABTopaavo” nnaHupyer
B Gnuxaiiliee BpPEeMs Ha4YaTb BelaHwe
B benropoge, KnwwvHese (Monaasus) wm,
4TO CaMoe WHTEpecHoe 1 axe yauew-
TensHoe, B Jlumaccone (Kunp).

B sHBape Texywero ropa MOCKOBCKas
paanoctaHums “No-Paaro” nepewna or
TEXHWYECKOro K PerynspHoMy BeLaHuio
Ha uacvore 88,0 MIu. ®opmar sewa-
HWS — MNONYNAPHAR WMHCTPYMEHTaNbHAR
My3bika PasHbixX NET, OT KNacCuku [0 Me-
noauv n3 knHodunemor. Bnaropaps yc-
TaHOBKE cheyuvanbHow annaparyps “[o-
Papno” paboraer B aBTOMATMHECKOM pe-
xume. K coxaneHwvio, craHuvsa eeiiaer
C HE OYeHb MOWWHOMO Nepeparyvka, wc-
NONbL3YH HU3KO PACTIONOXEHHYIO AHTEHHY,
noaToMy NpreM ee NPOrpaMM B YCNOBUAX
Pa3HO3TAXHOW ropOACKOIN 3aCTPOMKY Bbi-
3LIBAET 3HAUMTENBbHBLIE 3ATPYAHEHWR.

C 22 suBaps 2001 r. nporpammsl Bee-
mupHoit Pycckoi cnyxbw “lonoca Poc-
cvu” B Hanpasnexwwn Benopyccuu, Mon-
haswn, YkpanHsl W crpad Bantvm ¢ 20.00
£0 21.00 gonoNHUTENLHO TPAHCAWPYIOTCA
Ha vactotax 1143 v 6030 'y, Kpome To-
ro, nobaeneH ewe 0AVH Hac BELUAHWR ON1R
TEX Xe pPerucHoB n Teppuropwia: ¢ 19.00
no 20.00, yactotel — 999 u 7170 «lu,
a ans 3akaekasbs — 171 v 7185 klu.

BEJITOPOACKAR OBJIACTb. B koh-
ue gekabps 2000 r. Havanack peTpaHcns-
uMs Nporpamm pagvocraHummn “Aetopa-
Ovo — HapoaHas Mapka™ B ropogax [y6-
kmH wn Crapwii Ockon Ha wvacrorte
69,23 MI'y, epems eewanvs —c 05.00 oo
14.00.

EKATEPUHBYPT. C gekabps npoweg-
wero roga Ha 4Yacrtore paguccTanHumm
"Exarepunbypr” (107,6 MIny) ¢ 04.30 go
05.00 1 c 18.00 go 19.00 perpaHcnupyior-
cs nporpammsl paawocranHuwn “Tonoc
Amepukun’” Ha PYCCKOM R3biKe. A Ha YacTo-

Bpems scrogy — UTC.

Te, KOTOpYyK WCNoNb3yeT paavoCTyaus
"Topon” (909 «lu), nepepaun "Tonoca
AMepukn” Ha pyCcCKOM R3biKe 3By4ar
¢ 19.00 oo 20.00, nocne Yero Ha4UUHAKTCH
TPAHCNRLUMY 3TON Xe CTaHLMW HA aHrMUiA-
CcKoMm si3bike. Kerarn, 3aechb xe B HoYb Ha
27 pexabps 2000 r. Ha yacTore 90,8 My
Hayanacb peTpaHCAsLMA NPorpaMm pa-
avocraHuwn "MogepH” 3 CankT-Metep-
Gypra. . N

KPACHOOAPCKUM KPAM. Ha 3ace-
nanvuv npasnexns OAO "KyGaHbanekTpoc-
BR3b" YTBEPXAEHA Nporpamma nepesosa
NPOBOAHOrO BELLAHWUR B peruoHe Ha adup-
Hoe. Kak coobwaercs B npecc-penuse
KOMNaHwun, Ha uHAHCUPOBAHUE 3TOMN
nporpammel B nepvog o 2003 r. ewigene-
+Ho Gonee 80 mnK pybneii. Yxe nocTpoeHbl
¥ BBEAEHb B 3kcnnyaraumnio YKB nepegar-
MKMW B HETHIPEX KPYNHBIX paioHax Kpas.

CAPATOB. Nocne 10 mas 2000 1. B gu-
anasoHe cpeaHwx BonH 3aeck paboraer
TONbKO OfHA CTAHLMR — 3TO PEeTPaHCNs-
TOpP MOCKOBCKMX NPOrpamMM paamnocTaH-
uvm "lOHocTe”, paboralowwmii Ha YacroTe
1278 xlu. Aee apyrue craHumm, mcnonb-
30BaBLWIME 3TOT AUANA30H, 3aKOHCEpPBU-
poeaHbi. B ananasoxe YKB eutyayus cne-
pyoulas: Pagwo "Espona Nnwoc"(peTpaH-
CNALUMA MOCKOBCKVX NPOrPamMM C MECTHI-
MK BCTaBkaMW) — yacrorta 68,6 MINy; ne-
penaun "Pagvo Poccwum™ v caparoBcKoro
06nacTHOro BeLaHns BeOyTCs Ha YacTore
71,09 MIu; "Maska” — Ha 4vacrote
72,65 MI'y, npuuem no cy6boram, B Teve-
HWe 4aca, 3AeCb Xe NepeaeTCcs MecTHan
eXeHefenbHas KyNbTYPHO-MY3bIKanbHas
crepeonporpamma nog Hassanvem “Pa-
awo Bonra — Capartoe™. MectHas My3bi-
KanbHO-KOMMepUeckas craHuws “Paano-
C™ KkpyrnocyToyHO BeLjaeT Ha 4acrore
73,43 MIy. 3akoHCepBUPOBaHLI YacCTOThI
67,19; 69,95 n 71,9 MIy, a Haponro nw,
¥ KTO cTaHer paborartb Ha Hux B Oyoyluem
— HEW3BECTHO...

B gnana3sone YKB 88...108 MIny s Ca-
patoee obcTaHoBKa OOBONBbHO NOBONBIT-
Has. [leno B ToM, 4TO nporpammel “Pyc-
ckoro Pagvo” na Mockes! 3peChb perpaHc-
NVPYIOT Cpasy aBe KOHKYPUPYIOLWME MeX-
oy coboit bypmbl (Kaxaas — Co CBOMMM
peKknaMHo-vHGOPMaLIMOHHBIMY Bpeska-
mu). Bce aTo npouvexogwT Ha Hacrorax
101,5 v 105,3 MINy. OcranbHbie YacToTs
noka ucnonb3ytotes Tak: “Paano-C” (yxe
ynomuHaeweecs swiwe) — 102,1 Mlu,
"Aenoeas Bonna™ (wnu “Panvo POB") pe-
TpaHcnupyetrcs Ha uqacrore 102,6 MMy,
“Espona Nnioc” — 103,5 My, "9xo
Mockew” — 105,3 My, "Hawe Paguoc”
{roxe u3 Mockebl) — 107,3 M.

MporpaMmbl MOCKOBCKOW paguoCcTaH-
umn “Xur FM” yepegylorcs ¢ nepenayamm
mecTHoro “ToHwk-pagmo”™ Ha 4acrore
104,3 M.,

BEJIOPYCCUSA

PerpaHcnsumm Nporpamm MOCKOBCKOM
pagunocraHuwmn “Mask” B 3toM rogy
CNbiLLHLL HA cnegylowmx Yactotax B KB
AvanasoHe: 2338, 2382, 2738, 2829,
3346, 3355, 3564, 4246, 4541, 4795,5,
4855, 4982, 5134 1 5256 k.

SAPYBEXHDIE CTPAHbI

AHIONA. (epepaun pagwocTaHuum
"Radio Nacional do Angola” npwHaTL Ha
vacrore 3375 «ly ¢ oueHkoinr or 3 go 5
G6annoe. PapuvocraHuus paboraer Ha

dpaHLy3ckom a3bike B 20.00, Ha aHrwia-
ckom — B 21.00, HA NOpPTYranbckoMm —
B 22.00. Ha uacrorax 944, 4950
¥ 7245 «I'u BCE NEpenayn TPaHCMPYIOTCS
Ha 1 vac noaxe. Nhdopmauns o6 aroi
CTaHuwn (Kak, BNpoOYEeM, U O MHOMMX Apy-
rwx), npuBefeHHas B CNpPaBoYHWUKE
"WRTH'2001", k coxanenwio, CoBeplueH-
HO HE COOTBETCTBYET OEACTBUTENBHOCTH.

APTEHTUHA. Papvocraduus “Mitra
Buenos Aires” ("LR6") npunstac 01.15 no
01.25 Ha yacrore 15820 kly Ha LSB.

U3PAWUNb. 3peck 3apaboTana Hoeas
apabos3biiHag CTaHUMR NOL HA3BaHWEM,
KOTOpOEe MOXHO NnepeBecTv Kak “"3Jkcne-
pwmeHTanbHoe Paano CpeavsemHoMop-
ckoro bacceiiHa”. Ee pabora ormeueHa
¢ 23 pekabps npowieaero roga Ha Hac-
Tore 756 kli. Cnepyer HaNOMHWUTL, 4TO
3Ta Xe HacTora UCMNonb3oBanachL B Heaa-
NekoM NPOLLNOM ApYroi U3pannbekoii pa-
aviocraHuwen — “Tonoc KOra™. Uspawns-
ckas raserva "Ta'apery” or 26 pexabps
2000 r. coobuna o ToM, 4TO “"HOBas CTaH-
LR HAXOAMTCH HA CeBepe CTPaHb .

MUCNAHAUA, Peikbsenk. HaymoHanb-
Hoe paavo Mcnargum Ha vcnaHOCcKoM
A3bike 6bU10 xopowo cnbiHo B 12.15 Ha
vacrore 13865 kM. OueHka kauecTsa
npviema no wkane SINPO — 45444,

KUPTU3UNUA, Buiikexk. Paguo “Xur
FM" BeutaeT B Buikeke v Yyickon obna-
€1 Ha qacvoTe 105,6 MIy, a Ha Tepputo-
prm Uccbik-kynbckon obnacty — Ha yac-
tore 101,4 MIy. Paanocrtanums “Manac
FM" pa6oraer Ha yacrore 101,4 Mly. Ee
onekaeT OOHOMMEHHbI Kupruscko-Ty-
peukvin  yHmeepcurer. “AsroPaauwo”
B BuiLKeke MOXHO Cnywarb Ha Yacrore
100,8 MI'y. Paauo “"Makc"” ncnonsayer ya-
croty 106,2 MIy. PaguocraHums “Keip-
reiscrad O6oHoopy” (“Menogww Kupru-
3un”) paboraer Ha yactore 106,5 My,
paavio “Eepona Mnioc™ (perpaHcnsums n3
Mockes) — Ha uacrore 101,7 Mly, a
"Pycckoe Paguo”™ — Ha Hacrvore
104,4 MIny. Bce nepeuvcneHHbie paano-
CTaHuMKW BeLWwaoT n B MHrepHere.

HUAEPNAHADI. No coobwenwio ron-
naHgckoro Tenesngexus, "Radio
Nationaal”, nepepaiowas HaUVOHANLHYIO
My3biKy Ha HactoTtax 1035 v 1332 'y, Ha-
xoauTcs Ha nopore GaHKpOTCTBA W3-3a
HEAOCTAaTONHOW ayauTopuK cnywiarernen
v pexnamopavenen. BonbwmHcreo pa-
avocnywarenei B lonnanoww tenepob
npeanoYuTaloT auanasod FM, tak yro DX-
ncTaMm crnegyer NOTOPONUTBCR NONYYUTL
QSL-kapTouku OT 3ToM CTaHUMK.

PYMbBIHUA. Pagno “"Sud-Est”, koro-
pYylO ewe COBCEeM HEeLABHO HEeKoTophie
CuMTaNM HENEeranbHOW CTaHuuel, oKasbi-
Baercs, paboraer BnonHe odwuMantHo.
Ona cnuiwHa B agupe KpyrnocyTouHO Ha
yactote 1602 kl'y. Ee caitt B UHTephrere:
<www.radiosudest.com>.

CLUA/KUTAN. KHP 3saxnoumna koH-
TpaxT ¢ 6asuvpyloweiics B flannace, CLUA,
komnanwer “Continental Electronics” na
W3roTOBNEHWE U NOCTABKY YETHIPEX MOLL-
Heix KB nepeaaTivkos, ABa 13 KOTOPLIX —
no 100 kBT v etwe gsa — no 500 kBr. 3Tn
nepegaryvku MoryT ynpaBnAaTbCR Kak
BPYYHYK, TaK ¥ aBTOMATHUYECKU U cnocob-
Hul paborare B auanasode or 3900 po
26100 «ly, 7 e. oxeaTLIBATL AVANA30OHLI
KB or 90 go 11 metpos.

Xopowero npuema u 73! B
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20 QKCNEPUMEHTDbI
C CUHXPOHHbLIM
AETEKTUPOBAHUEM

PAOVUONPUEM

E-mail: receiver@paguo.ru
Ten. 208-83-05

PALOMO Ne 4, 2001

B. Nonsikos, r. Mockea

Heoxupgaunoe — Bcerga psaom. HyXHO TOnsko BOBpeMs 3ame-
TUTH 3TO HEOXMAAHHOE M HAKTH CNOCOb M3BNEYs U3 HEro NonsL3y.
Hanpuwmep, B CamMoM aMnnuTyaHO-MO[YNMPOBAHHOM CArHane 3ano-
XEH K/I0Y K YCOBEPUWEHCTBOBAHMIO nNpuemHuKa. Y1obw ybenurscs
B 3TOM, 3BTOP NPEANAraer NPOBECTH HECJIOXHBIC 3KCITEPUMEHTDI,
KOTOpbi€e M0 cuam [axe HauuHaowm pagnonoburensm. Ans npo-
Begenns nogobHbix paboT OH PEeKOMEHAYET BOCNONL30BATLCH Ca-
MBIM "3N1eMEeHTaPHbIM " NPUEeMHUKOM.

MpueMHUK ¢ KNOYEBbIM [ETEKTOPOM,
npaeunbHEE CKasaTb, CMECUTENeM VUK ne-
pemHoxuTenem, usobpeten fonba-wmMna-
ToM B lepmanum ewe paHee, B Hadane
1900-x ropoB. MexaHu4eckuis KOMMyTaTop
npeacTasnan coboi KONeco C MHOXECTBOM
KOHTaKTOB, GbiCTPO BpalLAEMOE MOTOPMU-
xOM [2]. KOHTaKTb! Ha KOnece 3aMbiKa/IUChb
C HENOABUXHBLIM KOHTaKTOM, oBecneunBan
4ACTOThi KOMMYTALMU B AECSITKU KUNOTepL,.
B 10 Bpemna paguocTaHumu pabotanm Tene-
rpadoM HA CBEePXO/IMHHBLIX BOMHAX W NpW-
©MHUK NO3BONAN NPUHUMATL TenerpacdpHbie
cUrHasbi Ha CNyx, NPW 3TOM PacCTponka
MEXAY HaCTOTaMM CUrHaia v Kmoya ycra-
HasnuBanace nopaaka 400...1000 Ny pery-
JIMPOBKOWM CKOPOCTY BPALLIEHUA MOTOPHMUKA.
No3aHee NOABMNKCH NPUEMHUKWN CO CMECU-
TENAMW W FEHepaTopaMy Ha namnax, u mx
CTa/1 Ha3biBaTb FeTepoavHHbiMA. Ohun Gbi-
1M HE3aMEeHVMB! A8 NpyeMa TenerpagdHbIx
curHanos, obecneumean ropasno 6onbLuyo
[ANBHOCTL CBA3K, HeM U3BECTHBIE TOROA Ae-
TEKTOPHbIE NPUEMHWUKU C TenerpadHbLIMU
pene (O. flogxa, A. Nonosa, I Mapkonu
v ap.). lerepoavHHble NPUeMHUKK Bbiny 3a-
6biThl C NOSBNEHWEM PaaMOBELIAHUN C AM,
NOCKOSbKY CPEACTB CUHXPOHU3AUMM TOroA
He ObiI0, 3 ACWMHXPOHHBLIA FeTEPOAMHHLIN
nprveMHuK ana npuwema AM He roguwncs —
ChbiLUHO HE Nepeaqy, B TONbKO ToH Guenunii
CUrHana v revepoaunHa.

B n306paxeHHOM Ha puc. 1,a NpUeMHu-
Ke C K/IIOHEBbIM CMECUTENIEM KOHTYD, obpa-
30BaHHbIN EMKOCTBK aHTEHHb! U 3NIEMEHTa-
mu L1C1, HacTpoeH Ha 4acToTy curHana.
Ecrm knioy cmecurenn SA1 3amkHYT B Te
NPOMEXYTKM BPEMEHW, KOFAA NPOXOAUT no-
NIOXUTENEHAA NONYBONHA CUrHanNa, To uepes
TenedoHb! NMOTEYET MYNLCUPYIOLWNK TOK NO-
JIOXMTENBHOM NONAPHOCTU (puc. 1,6). Ecnn
we ¢dazy KOMMYyTaLUMK Ko4a U3MEHUTL HA
obpartHyio, TO ¥ UMNYNEChi TOKa B Tenedo-
Hax 6yayT orpyuatrenbHbiMu. Ho ecnv ¢asa
KOMMYyTaLMK caBuHyTa Ha 90 rpan, No OTHO-
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LUEHMIO K CUTHANY, UMNYTIEChi TOKA OKaXyTCA
LeynonapHbiMU -—— CpeaHuii Tox GyneT pa-
BeH Hymo. Takum 06pa3oM, Kmo4Yesomn pe-
TEKTOp 4YBCTBUTENEH K ¢ase curHana.
B cnyyae, kOrpa HacToTa KOMMYTauMMu He
COBNAQAET C 4aCTOTOW cUrHana, UMNYNLChi
TOKa B Harpyske GyayT TO NONOXUTENbHbI-
MW, TO OTPULETENBHBIMM — MOABUTCA TOH
Pa3’HOCTHOW HacTOTh.

Wrak, 4Tobbl getekTmposarte AM curHan,
KMOY HAA0 3aMbikaTb CTPOrO CUMHXPOHHO
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Cc xonebaHuaMKM Hecylen curtana, Toroa
OAHONONAPHBIE UMMYNLChE TOKA B HArpy3ke
HaYHYT U3MEHATLECA B TaKT C MOAyNaumen
curuana n 6yner cnbilwHa nepeaaya. Takoi
[ETEKTOP U HA3bIBAETCHA CUHXPOHHbIM. BO3-
MOXHOCTU CUHXPOHHOTO npuema AM curxa-
JIOB paCCMOTPeHB B [2] — 3amevartenbHon
kHUre, HanucanHon B 1941 r, ysuaeswuen
ceeT B 1961-M 1 He ycTapeBLIen A0 HALLMX
aHed,

CuHxpoHHBIA aeTekTop obnanaer paaoMm
OOCTOMHCTB: OH WAEANLHO NUHEEH, He ae-
TEKTUPYeT CUrHaNoB PaaMoCcTaHLMA U3 co-
CEeAHNX KaHANOB — OHW 00T TONbKO Oue-
HUA C 4aCTOTOW, paBHO pasHOCTWU 4acToT

Tox 81719

coBpemeHHan aneMeHTHan 6a3a. Pone me-
XaHUHECKOro KOMMYTaTopa € YCNEexoM Bbi-
NONHWUT NONEBON TPAH3UCTOP C M30UPO-
BaHHbIM 33aTBOPOM, HanpuMmep, cepum
KN305. Korpa Ha ero 3arsop NnogaHo oTpu-
LiaTencHoe HanpsaxeHue, NPOBOAALLMIA Ka-
HaN MeXAy MCTOKOM W CTOKOM 3aKpbIBAeTCH
3NEeKTPUHEeCKUM MONeM 3aTBOpa W COMNpo-
TUBNEHUE MEXAY CTOKOM W UCTOKOM O4eHb
Benmko. Ecnv xe Ha 3aTBOpE NONOXUTESb-
HOE HanpsXeHue, CONPOTUBNEHUE KaHana
COCTaBNAET BCEro COTHU WM faxe AeCSITKN
oM. Takum 0Bpa3om, NONEBoH TPaH3UCTOP
CRYXUT KINOHYOM, YTIPABNAeMbiM HanpaXxe-
HUEM, koTopoe 6epeTca He OT MeCTHOrO re-
TepoavHa (NPUeMHWK BCe Xe AETeKTOp-
HbIN), & NPAMO € KOHTYPA, HA KOTOPOM NpU-
CYTCTBYET HanpsxeHwe Hecyllen AM cur-
Hana (BeAb cama no cebe 3Hepra HecyLLen
4acToTel uHGOPMaUMK He HeceT) — Tak
NYCTb OHO XOT5 Obt KOMMYTUPYET K/HoH!

B naeanbHoM cnyqae Hapno 6kt paspne-
NTL NPUHATBIN CUrHan AsymMa GuibTpamm:
OHUM — OYEHb Y3KOMONOCHBIM, BbIAGNAIO-
WM TOSIbKO HECYLLYHO M3 CNeKTpa CurHana,
ApyriM — NOJSIOCOBLIM, C PEXeKumnen Hecy-
LeW, BBIASNAIOWMM TONBKO HacTOThl GOKO-
Bbix Nnonoc (pmc. 2). Korpa w3 aHTeHHoro
KOHTYpa Ha Gunerpel NnocTynut AM curuan
{ocumnnorpamMMbl NoKasaHst Ha puc. 3),
nepBuIi GUNLTP BBIAENUT HEMOAYIMPOBAH-~
Hbie konebanua Hecywwen (CW), a BTopon —
6anaHCHO-MOAYNMPOBaHHLIA curHan 6oko-
BbiX Nonoc 6e3 Hecywe (DSB). ®aza no-
cnegHero coenagaeT ¢ $ason Hecylen npu
NONOXUTENbLHOMN NONyBonHe 34 U MEHAETCR
Ha obparHyilo npu oTpuuaTensHoW. Hecy-
was, sulaeneqHas ounetpom Z1, ynpasna-
€T KJII0HYOM, U HA ero BxoAe NOABNAKTCA No-
JIOXMUTENBHBIE UMIMYNBECHE TOKA NPW NOSIOXKWU-
TeneHOW nonyeonHe 34 v OTpULATENb-
Hbie — NPU OTPULATENLHOR. B TenedoHb
NOTEHET TOK 3BYKOBOW HacToThl 6e3 nocTo-
AHHOW COCTaBNAIOLLEMN.

CTone y3kononocHbie GUneTPb HeNban
caenatb Ha oBbitHbIX KonebaTenbHbiX KOH-
Typax, HO OHY UMEIOTCH — 3TO CUHXPOHHLIE
GUNLTPBE HA KOMMYTUPYEMBIX KOHAEHCATO-
pax. CyTb ux paboTbl CBOAUTCA K Cnepyo-
LeMy: K uenu nepemMeHHoro Toka (puc. 3)
nepuoanHecKn U NooYepeaHO NOAKMIOHAIOT
KOHAeHcaropb:. Ecnu MoMeHThI noaxnoye-
HUA K&XO0r0 KOHAEHCATOPA NoNaaaloT BCe-
roa B OOHY W Ty Xe TOHKY CUHyCOuabl,
TO KOHAEHCATOP 33aPAAWTCA A0 COOTBETCT-
BYIOLUErO HANPAXEeHWA U NepecraHer no-
Tpebnatb ToK. Ha BCelt cucteme koOHaeHCa-
TOPOB BLIAENUTCA CYYNEH4ATOE HaNpsXe-
HWEe, annNPOKCUMMPYIOWEE BXOAHOE CUHY-
counpaneroe. Ecnv xe 4actoTa KoMMyTaumm
He COBNaJAeT C HaCTOTOM BXOAHOIO CUrHa-
na, Ha KOHgeHcaTopbt Gyner NocTtynate
KaxabliA pas pasHoe HaNpAXeHWe, KOHAEH-
CaToOpLI He 3aPAAATCA U HA BbIXOAe CUrHana
He 6yner.

Beixod
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curHana u kKoMMyTa-
umm, Bonee uyBCTBIA-
TEeneH U cornacyerTca
NPaKTU4ECKU C Jio-
60l Harpyakou.

B Hawem npuem-
HUKE WCNONbL30BaHA
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Y HaC B NPOEKTUPYEMOM NPUEMHUKE YXe
€CTb K/MOY, KOTOPbINA, KPOME AeMOAYNaLMK
CUrHana, MOXeT BbiIONIHATL U PONb KNKoHa
cunxponHoro ¢unerpa. Octanoce poba-
B¥TbL KOHAEHCATOP, 4ToBbi NONYy4YUTHL NPO-
CTeAWMIA CUHXPOHHBIN OUNBLTD C OQHUM
KIOHOM U OHWM KOHAEHCATopoM. Cxema
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NONYYMBLUEFOCA NPUEMHMKA NoKazaHa Ha
puc. 4. 3ateBop NONEBOro TPAH3WCTOPA
nopxIoHeH Ko Bcemy KOHTYpy. Conpotme-
NIeHUe Lieny 3aTeopa HPEe3BbiHalHO BENWKO
M COBEPLUEHHO HE HArpyXaeT KOHTyp, No-
3TOMY HA HEM MOXET PasBuBaTLCH BECbMA
3HAUUTENBHOE HANPSXEHWE BbLICOKOW 4ac-
TOTH! curHana — 0,5...3 B [3]. Kak paa rakoe
¥ HYXHO ANA YBEPEHHOM KOMMYTaLIMK TPaH-
sucropa. Konpexcatop C3 — 0OObiuHbIl
61OKMPOBONHbIN, OH CTNAXKMBAET BbICOKOHA-
CTOTHBIE NYNLCaLMK TOKA NOCANEe KMoya.
KoHAeHCaTopOM ¢mnbrpa CNyXuT pas-
nenurenbHbiv kongeHcarop C4 — oOw 3aps-
XAETCA NOSNOKMUTESEHBIMU UMAYNECAMU TO-
ka (cM. puc. 1,6), nocne Hero TOK U3 KOHTypa
B pEXVMe HecCylleil Npu HemMoAaynupoBaH-
HOM curHane BooOlie nepecTtaer noTpet-
nATLCS, KOHTYD OKasbiBaeTCR HeHarpyxeH-
HbiM, ero Ao6poTHOCTL — Gonbliok, a ce-
NEeKTUBHOCTL — BbICOKOWA. MHOoe peno npm
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MOAYNALUMK: KOFAa HaNPsXKeHWe Ha KOHType
BO3pacraet, No uenn ko4 —TenedoHb
npoTekaeT TOK "A03apAaakK” KOHAeHCATopa
(NonoxXuTENIEHAR NONYBONHA 3BYKOBOrO CUr-
Hana). Korga xe HanpsXeHwe Ha KOHType
YMEHBLIAETCA, kKoHAaeHcaTop C4uepes KM
y TenedoHbl PA3PAXAETCH HA KOHTYP, NOA-
MUTLIBAR KOHTYP CUHPA3HBIMK UMITYNIbCaMK
TOKa (OTPMUETENBHAR NONYBONHA 3BYKOBOrO
curusna). Takum 06pa3oMm, Ha HecyLen Cur-
Hana 3Heprus U3 KOHTypa He NoTpebnaeTca
M NOCTOSHHOrO TOKa B TenedoHax Her,
a NPOMCXOAUT NepeKayka 3HePruv U3 KOHTY-
pa B KOHAeHCaTop ¥ 06paTHO B COOTBETCT-
BMW CO 3BYKOBbLIMU KONeBaHuamu. Fpyn aTom
noTpebnaeTcs TONLKO 3Hepra CnexTPa 4a-
cToT GOKOBLIX NMONIDC CUrHana, u oHa nepe-
XOAWT B SHEPruI0 3Byka B TenedoHax. Kak
BAOMM, NPUEMHUK B paBoTe 04eHb HeNpPoCT,
HECMOTPR Ha NPOCTOTY CXeMbi!

Ecnu HabmonaTh BLICOKOYACTOTHbIE KO-
nebaHuA B KOHTYype C NMOMOLLBIO OCUMNIO-
rpada (MCNONL3OBANCHA BLIHOCHOW Ly
¢ pervirenem 1:10 € BXxOAHbIM CONPOTUBNE-
Hmem 10 MOm m emxocTeio 10 Nd), MOXHO
yBUOETb, 4TO NPOVCXOANT “"Pa3Moaynauma”
CUrHBNA — MUKW aMIAXTYAbI CIMakWBaloT-
€A, a NPOBaNbi NOAHUMAIOTCA. ITO COOTBET-
CTBYET NOALEMY HECYLLEW, HTO KaK HE/b3A
nyHwe cnocoBbeTeyer npasuibHOW patote
KIHOHA W YMEHBLUEHWUIO €€ 3aBUCUMOCTU OT
mMoayrnsumM curnana. A4YX koHTypa npmob-
petaer o4eHb HeobbiuHbil BUA: Ha NOSIOron
PE30HAHCHOW KPUBOW HAF PYXXEHHOIO KOHTY-
pa 06bI4HOTO [ETEKTOPHOMO NPUEMHMKA NO-
ABNAETCA OCTPhIN MWK HA HACTOTe HECYLLEN
(pne. 5). Boicota nuka nponopuuoHansHa
KOHCTPYKTUBHOM AOBPOTHOCTU KOHTYPAa, KO-
vopas pocturaet Ha CB nopaaka 200...300,
TOrpA Kak HarpyxexnHas AobpoTHOCTe —
BCEro HeCKONLKO AeCATKOB. LLnpuHa nuka
onpeaenaeTca (NPeanonoXWUTeNeHo) No-
CTOSHHOI BpeMeHu uenodxy, obpasosaH-
HOW xOHAeHcaTopoM C4 u CymmapHLIM CO-

npoTueneHuem Knoya n tenegoxos. C yee-
mmyienmem emkoctw C4 wwmpuHa nuka
ymeHblaetcs. Bonee Toro, aToT Nuk “Buipa-
CcTaeT” TONLKO NPU HANUUKUK CUIHANA 3aMeT-
HOM amnnuTyasl, Beak Ana ero obpasosa-
HUA HyXxHa KOMMyTauua kmosa. B cnyyae
poctatoqHo Bonblwion emkoctv C4 (nopaa-
ka 100 Mx®) MOXHO HabmoOaaTL POCT Nuka
nocne HaCTPOMKU Ha HECYLLYID B Te4eHue
HECKONbKUX CexyHA!

FpyeMHUK “He TepnUT” HETOUHOW HaCT-
poiikn — nuk A4X nonxeH 06pasoBLIBATLCA
Ha Hecywen. Ecnv xe nuk okaxeTca Ha 6o-
xOBOW nonoce, 70 oH BGyger NOABNATLCA
AL NPy MyBoko MoAyNALMK, NOAHUMET
ogHy 13 GOKOBbIX HacToOT, YTO NpuBeger
K CW/IbHbIM UCKaXEHWSIM 3BYKOBOIO CUrHa-
na. Ho aTo BOBCE He 3HauMT, 4TO HaA0 HacT-
pavBaThCA C TOYHOCTLIO A0 HECKOSbKUX
repu, Haao ToNbLko, 4Tobbt HecyLan nonana
Ha BEPLUMHY AOBOSBHO NMonoroin AHX Harpy-
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WEHHOrO KOHTYP3, 3aTeM MWK BLITAHETCA aB-
TOMAaTUHECKW HA HECYLLEe curHana.

Apyroi uHTepecHbi addekT Npoasna-
evca Npy 6onbiuoh emxoctu C4. Ecam Geic-
TPO NEPecTPOouTb NPUEMHUK OT Hecyluen
MOLLHOM CTaHLMM HA HECKONbKO KUnorepll,
MOXHO YCNbilLiaTh CBUCT NOBLILLAKOLLErOCH
TOHA. 3TO 3HEPrvA 3aPAXKEHHOro KOHAEeH-
caropa "nepexaumeaeTca” B KOHTYD, HO yxe
HE HA HaCTOTe HeCyWen, a Ha HacToTe HaCcT-~
POIKM KOHTYPA, NPM STOM ClbillHbE Buennus
C Hecywen. U pneAcTBUTENEHO, eCnn CHN-
TaTh 33PSKEHHLIA KOHAEHCATOP WMCTONYHW-
KOM NUTaHWA (Ha AONKM CEKyHAb ero xsa-
THT), TO €ro NONOXMTEANBHLIN NOMNOC Coean-
HEH CO CTOKOM, @ Cam TPaH3WCTOP BKMOUEH

Nno CxeMe reHeparopa — WHAYKTUBHOW
TPEXTO4KY (CM. pUC. 4) — OH W FeHepupyer,
noka ecTb 3apaa!

Bo BpEMA OAHOMO 3KCNEPUMEHTA, Xenan
vamepuTh HanpaxeHwe Ha C4, asTop no
owwmbre NoacoeauH K KOHAEHCaToPY Tec-
Tep, OKa3aBlWUWICA B PEXUME OMMETPa.
W npvemHuk saresepuposan, notpebnas
BCEro oxono 15 MkA 1 pa3snsan Ha KOHType
okono 2 B. Ha Takoh asTOAMHHBIA NPUeM-
HUK BNOSMHE YAOBNETBOPUTENEHO NPUHUMA-
nmce AM cTaHUMK B peXrMe 3axeara Hacto-
1. [onoca 3axeara cocrasnana OT COTEH
repL A0 eauMHUL, KMnorepu, B 3aBUCUMOCTH
OT Cvnbl curqana. 3aro B pexvme Grenni
NPOCNYLUMBANOCE NPAKTUHECKW BCE, NYTO
6610 B 3dupe! OTNMNHBIA SKCNEPUMEHT,
4T06bi OLEEHUTL AOCTOMHCTBA FETEPOAMHHO-
ro npuema u NpeMMyLLIecTBo Tenerpadal

Heckonbko cnos o aertanax. TpaHauctop
0OMKEH OTKPLIBATLCA M 3aKPbIBATLCA NPU
HANPAXEHWW Ha 3aTeope, GM3KOM K Hyne-
somy. Ero Hano nopobpats No conpotusne-
HWIO KaHana Npu HyNneBoM HaNPAXeHWW Ha
3arpope. OHO U3MEPREeTCR aBOMETPOM
MeXXAY BbIBOAOM CTOKA Y BCEMW OCTaNbHbi-
MW BbliBOJAMM, COEAMHEHHbIMW BMECTE.
K CTOKY AONXEH NPUCOEOMHATLCA TOT Bbi-

BOA, ABOMETPa, Ha KOTOPOM NONOXUTE b=
HOE HanpsxkeHwe (Npn U3MepeHuy TOKOB
W HanpsXeHwit 3TOT BLIBOA, OTPULATENbL-
Hbi!). C BbICOKOOMHBIMY TenedoHamMm X0-
potuo paboTalT TPaH3UCTOPb! C CONPOTUB-
neHveM kaHana B aecatkv kOm, a € HU3KO-
OMHbIMKM — Okono 1...2 kOM. Ecnm xe co-
NPOTUBNEHWE KaHana OueHb BENWMKO WM
OYEHb MANo, TO TaKOM TPaH3UCTOP HE NOA-
XOAUT — €ero HanpskeHwe "OTCeuku” COo-
CTaBNAET HECKONbKO BONLT U OH nnbo BCe-
roa 6yner aakpbiT, nwBO BCErNa OTKPLIT —
npuema He Gyper. oneeble TPAH3UCTODbI
C U30NMPOBAHHBIM 3aTBOPOM Nnerko npobu-
BAIOTCH W BLIXOAAT U3 CTPORA OT CTATUYECKO-
ro 3NeKTPUHeCTBa, NO3TOMY CNeayer Cco-
6nionaTsL BCe Npasuna obpalueHnn C HUMK:
nepeMbiKaTh BoIBOAL! NPY MOHTaXe, Nasb-
HUK COEANHUTL C 0BLLIMM NPOBOAOM NPUEM-
HMKa W uepes3 peancTop 100 kOm c Gpacne-
TOM Ha pyke oneparopa .

W3 Tpanavcropos cepum K305 noaoi-
AyT 3K3eMMApbI ¢ GyKBEHHBIMW MHAEKCaMU
A, B u [, umerowme Hynesoe unu Hebonb-
LWOe NONOXMUTENLHOE HANPAKEHNE OTCEHKW.
BxcnepyMeHTUPYS, aBTOPYy YAANOCHL NONy-
YATb HA KOHTYpe BoNbLLIOE HANPAXEHWE He-
cyweit. Xopowo pabotanu paxe K301
n KMN304 c nanpsxeHvweM ovceukn 5 B,
HO cnabbie cTaHumn He Obiu CblluHbL.
B npvemHuke HeCcKkonbkO xyxe pabotaior
OTOBPAHHLIE MO TOMY Xe NPUHLMITY W None-
Bbie TPaH3UCTOPbi C P-N NepexoaoM, Ha-
npumep, KIM303A. B uene 3arBopa 3TuXx
TPaH3WUCTOPOB CNeasyeT BKNOHWTL “rpua-
nuK” — napannensHo CoeanHeHHbIE Pe3nc-
vop 1,5...2,7 MOM v koHaeHcatop 47...100
n®, 4ToObi BO3MOXHbIN TOK 3aTBOpa CO30a-
BasT HEKOTOPOE ACNONHUTENBHOE CMeLle-
HMe, a He LLYHTUPOBAN KOHTYP.

Monoxenue OTBOAA KaTywiku (B Npeae-
nax 1/4....1/20 ot ofwero wicna BUTKOB)
noaBuvpaloT BANOTL A0 NONYYEHUs MaKcK-
MaNLHOM MPOMKOCTU M KayecTsa 3By4aHus.
MOXHO MCMONb30BATL M KaTYLIKY CBA3W, CO-
61003 HanNpagneHye ee HaMoTKW (Npu ne-
peMeHe BbiBOAOB KaTylLKW CBA3WU U3MEHS-
TCA W NONAPHOCTL 3aPSIKM KOHAEHCATOPa
C4). Ero eMKOCTb Ha CXeMe yKa3aHa A Bbl-
COKOOMHbIX TenedoHOB. [N HU3KOOMHbIX
ee Haao yBenuynTh a0 22...50 Mx®.

MoneaHo NPONOPUMOHANBHO YBENWYUTL
1 emkocTb C3. Mpu MCNONL30BaHMK HU3KO-
OMHBIX TEnedoHOB OTBOA, AenaeTca Gnvxe
K 3a3eMNeHHOMY BbIBOAY KaTyluku. ABTOp,
mcnonsayn Tenedons TAC—6 ¢ conpotve-
nexvem 32 Om (06e nonoewuHb! CTEpeoTene-
¢OHOB COeANHEHb! NOCNEA0BATENBHO), NO-
Nysm XOpoLLee 3By4aHue NP UCNoNk3oBa-
HUW CPEAHEBOSHOBOWM KarylKu OT MarHur-
HOWM aHTeHHb! NPOMBILLLNEHHOrO NPUeMHWKA,
coaepxalLei 0kono 60 BUTKOB C OTBOAOM OT
6-ro BuTka. KoHaencarop C2 vawe Bcero
YCTEHABNMBANCH B MOSIOXEHUE MUHUMANb-
HOW EMKOCTH, @ HaCTPOMKA BeNaChb KOHAEH-
caropom C1 v ¢epprTOBbIM CTEPXHEM Ka-
Tywku. C aHterHoi anvHol menee 10 M ana
TPEX MOCKOBCKMX PARMOCTaHLMiA Hanpsxe-
HWe Ha koHTYpe Gbino Gonbwe 1,5 B.

NpuvemHuk paboTan HEeCKONbKO rpoMye
0BbIUHOMO AETEKTOPHOrO, 3art0 CEeNeKTvB-
HOCTb €roc OKa3anacb HamHOTO Bbiwe. Ha-
npumep, papMocTaHumM Ha vactotax 846
1 87 3 «I'u NPOCNYWMBAMCH Pa3ALNbHO, Yero
Henban 6bino AoBUTECA C OBbIuHBIM AeTek-
TOPHBIM NPUEMHUKOM, NOCKONBKY CUIHANb
BTOPOW CTaHLMK Obi HAMHOIO CUSTEHEE.

To60oNLITHO OTMETUTL, KaK MEeHANachb
POMKOCTb 3TUX CTaHLMIA B 3aBUCUMOCTH OT
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4acTOTLl HacTpoukun (puc. 6) — BTopas
NPOXoAMNa BCErpa rpomue, KPOMe Cnyyas
TOYHOW HAcTPoUku Ha 846 kfLL, Tenepw nep-
Ban BbIGENRNACk, @ BTOpan NOAABNANACH.
Cka3sbiBanace pabora CUHXPOHHOIO AeTeK-
TOpa — KOMMYTUPYEeMOro ¢puistpa. Takum

06pa3om, CeneKTMBHOCTL 3TOrO NPUEMHU-
Ka OTnMuaercs oT OObMHOW, CTaruHeckon
CENeKTUBHOCTU NPUEMHUKOB C HrIETPaMM.
3Ta CenekTMBHOCTb — [AWHAMWHECKas,
NPOABNAIOWAACA TONLKO NPU NOCTYNNEHUU
Ha KN4 HECylllen curHana nocTaroyHOU
amrimTyabpl. ECnu xe curnanbt Ha Bxoae
npuemHuka cnabbl, TO NPOUCXOOUT SWLLbL
HebonNbLan MOZYNALMA NPOBOANUMOCTY Ka-
HanNa TPaH3UCTopa cuUrHantom. MoxHo no-
Ka3arb, 4TO NPUEMHWUK NPU 3TOM paBoraer
B peXUMe KBanpatu4HOro AEeTeKTWPOBa-
HUA, CUHXPOHHbLIE 3ddEKTH NPOABNAKTCA
cnabo wim BoobiLe He3aMeTHbl, a Cenex-
TUBHOCTb HE Bbilue, HeM Y 0ObIYHOIO fieTeK-
TopHoro. KonpeHcarop C4 B aTOM pexume
MOXHO ¥ 3aMKHYTb 6e3 0coboro snMsHuA
Ha paboTty NpueMHuka. Korga xe Npy HacT-
PpOMKe HA CTaHUMI0 C AOCTaTOMHBIM YPOB-

HEM HeCylLeN TPaH3UCTOP HauuHaeT pabo-
TaTb B KNOHEBOM DEXVME, NPOABNSIOTCA
BCE AOCTOMHCTBA CUHXPOHHOIO NpuemMa
Marematnueckuin aHanua pabotol onm-
CbiBAEMOrO NPUEMHUKA €ile He cAenad,
W 3Ta 334a4a HaBepHaka 6ynet uHTepecHa
CTYAEHTaM W aCNUPaHTaM, a TaKKe TeoPeTU-
KaMm paauoTeXHUYECKMX CReumansHOCTeN.
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Hawe npeanpusatue umeer 4ecTtb npesnoxuts Bam
CBOI0 Npoaykuuio — dpotoauonsb u GporoguoaHsie cbopku
obwero v cneymanbHOro NPUMeHeHun, paspabaTtbiBaeMbe Cit
Namu BbICOKOKIACCHBIX CNeuMancTOB U M3roToBNAEMbIe C UC-
NONL3OBAHUEM COBPEMEHHBIX MUKPO3/IEKTPOHHBIX TEXHONOTMM

Viapenua Hawero NpeanpusTHS HALWW LWMPOKOe NPUMEHEHWe
B cucTtemax 6ecnpoBoaHON nepenatv uHgopMaLmMm U AUCTaHLM-
OHHOTO YNPagBneHUn ayauMo- W BUOEOannaparTypoi, B CUCTEMaX
3NEKTPOHHOU OXpPaHbl, GOTOMETPHUU U NPEUN3MOHHbBIX NATYMKAX
NO3UUMOHUPOBAHURA, IMHEWHDBIX W YITIOBbIX NEpPeMeLLeHUA

KOHCTRYKTMBHO PoTOANOAL! U ux COOPKU NPEACTaABANIOT CO-
6ol kpemMHueBbie GOTOHYBCTBUTENBHBIE P+—N-N+ - CTRPYKTYphI
wnn ¢pochuarannmeBbie CTPYKTypb: LLIOTTKW, MOHTUpYeMbie
B 3aBUCMMOCTU OT HA3HAYEHUA B META/NIOCTEKNSAHHBLIE, KepaMu-
4YEeckue WK NoSMMEepPHbIe KOPNYChi, @ TAaKXe Ha CTEeKIOTEeKCTO-
JNIUTOBbIE NNAThi KOMMYTaLUW.

000 "M3PW" 194223, CankT-etepbypr, yn. Kypuarosa, 10

Tenedon/¢akc: (812)-552-93-36 E-mail:mery@solaris.ru
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Noyton — mobbie paauopeTany, PaanoHabopel, WHCTPY-
MEHT, KOMNBIOTEePL! M KOMNNeKTYoWve. Karanor GecnnarHuil.
KoneepT ¢ obpatHbiM aapecom obazartenen. 426009, r Mxesck,
a/a 1093. Ten./dakc (3412) 71-83-09.
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3awmra or venedoHHbIX NMPATOB, 3BYKOBLIE ONOBELIATENN
12 — 220 B. Munck. Ten. 211-83-24. www.comtid.nm.ru
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NPOrPAMMUPYEMBIE
JIOTUHECKUE MHTEIPAJIbHbIE

CXEMbI

A. CKBOPLOB, r. Mbitniym Mockosckoii obn.

Ha cTtpaunyax xypunana "Paguo” yxe nybnukosanucs Marepmnansi
obujero xapaxrepa, pacckassisaoune o NINC — nporpammupye-
MBIX IOrH4eCKMX MHKPOCXEeMax. 3T1a CTaTssl NO3HAKOMUT BacC C OCO-
S6enrocTamu MIINC pupmsl XILINX, nonyumBLmnx wnpokoe pacnpo-
crpaHenme. B nocnegyrowmx HoMepax XypHana peaakyws npeano-
naraer [garb ONUCAHME KOHKPETHONH KOHCTPYKUNM (4acToTOoMepa),
BbinonHeHHo# Ha NITUC sTon pupmsil.

Euie HepaBHO B pacnopskeHun paspa-
60TuMKa LUMGPPOBLIX 3NEKTPOHHBbIX YCT-
POMCTB MMENACh MU “XecTkan™ norvka.
MexyCCTBO NPOEKTUPOBaHUA 3aKmioHanochb
B AOCTWXEHWUK NOCTABNEHHOW Uuenu € no-
MOLLEXD MUHUMANBHOTO YMCNA MUKPOCXEM,
CNOCcOBHBLIX BLINONHATbL NWLLL CTPOro onpe-
nenexHHbie GyHKUMW. YCTPOWCTBO OTNaXWU-
BaNM W COBEPLIEHCTBOBAM, Nepepe3an ne-
yaTHbie NPOBOAHWMKM U "Hasewwusas™ npo-
BONOYHBIE NEPEMbItKK W AONONHUTENBHbIE
petany. Hepeako owmbky, AOMyWEHHLIE
Ha 3Tane NPOoeKTUPOBaHWUA, YO0ABANOCH UC-
NPaBuTb TONBKO LIEHOW M3roTOBNEHUA HO-
BOIA NE4ATHOW rnnavbl.

Mukponpoueccopbl CUTyauui NOYTH
HE U3MEHWIY, BEAb KAXAbiK U3 HUX Tpeby-
eT AOBOSMLHO CROXHOW "06BA3KW" w3
OBbitHbIX NOrMUECKUX 3NeMeHToB. K ToMy
XE BO MHOTMX Clyqasx cneumanuampo-
BaHHblE UMGPOBbLIE YCTPONCTBA peLuarT
3anavy addeKTUBHee YHUBEePCabHbIX
MUKPONPOLIECCOPHbIX.

Pesonioums Hayanace C NOABNEHUEM
mukpocxem [MN3Y u nporpammmpyembix
norunseckux marpuy, (MJIM wnn PLD - pro-
grammable logical device). FNepexwran
€ NOMOLLLIO NPOrpaMMaropa NPeaycMoT-
peHHbIE B HUX NJIABKMe NepeMbiyku, pas-
paboTumK NONy4Mn BO3MOXHOCTL peanu-
30BaTb B OAHOW MUKPOCXEMEe AeCATOK
noutn nobbix norMueckux QyHKUWA.
Ho MukpoCXemMy € NULLIHEeN NEePEXKEHHOW
NepeMbiNKON NPUXOAMNOCHL BbIGPACh:-
BaTb. TUNUYHbIE NPeACTaBUTEeNW OAHO-
KpaTHO NPOrpaMmMrpyembix nnay
u MM - oTeyecTBeHHbie NPUGOPL! cCepuin
556 1 1556. MHOrokpaTHO nporpaMMupy-
embie M3Y c ynerpaduoneroBbiM CTupa-
HWEM, K COXANEHWIO, Mano NOAXOAAT ANA
peanuzauum nornueckux GyHkumi mus-3a
HEAOCTATOMHOIO BbICTPOAEACTBUA.

HexoTtopoe pacnpocTpaHeHwe nony-
YUK “33aKa3Hbie" MUKPOCXEeMbt Ha OCHOBE
BMK — 6a30Bbix MATPULHbIX KPUCTANNOB,
BbINYCKABLIMXCA, HANpuUMep, B CepUaX
K1515, K1520. BMK cogepXuT COTHW iO-
rMyeckux 3nemeHToB W cnocobex zame-
HWUTb HECKONLKO AECATKOB MUKPOCXEM
Manoi ¥ cpeaHen CTeneHn UHTEerpaunu.
AnemenTbl COEaUHAT NPAMO HAa KPUC-
Tanne No HyXXHOW 3aKa34ynuKy CXeMe Ha No-
cneaHux artanax nNPOW3BOACTBEHHOIO
umkna. EctecreeHHO, 3aka3biBaTh Takue
MUKPOCXEMbI MMEET CMbiCH Npu noTpet-
HOCTH HE MEHEE HECKONBKUX COTeH LUTYK,
a u3MeHuTL 4To-nbo B rotoBoM Nnpubope
Y€ HEBO3MOXHO.

OancHehwee pasBuTUE TEXHONOrMKU
MM v BMK npueeno k co3gaHuio Npo-

FPAaMMUDYEMEIX JIOTUHECKUX WHTErpasib-
Hbix cxem (MJINC). Peanusyembie vmmn
GYHKUMM MOXHO MHOIOKPaTHO U3MEHATD,
HEepeaKko AR 3TOr0 Aaxe He HYXHO u3-
BfeKaTb MWUKPOCXeMy W3 YCTPOWCTBA,
B KOTOPOM OHa pabortaer.

Nopo6uo BMK, kpuctann NAKUC co-
AepxuT 60nbLIoe YUCO OAHOTUNHBIX J10-
rudeckux anemeHTos. OCHOBHOE OTNvuKe
B TOM, YTO COEOMHRAIOT 3N1EMEHTbI B HYX-
HOM MOPAAKEe C NOMOLLBID 3NEKTPUYECKU
NPOrpaMMUPYEMbIX NEPEMbIYeK — KO-
4Yel Ha NONEeBbiX TPAH3UCTOPax. A B Kax-
[IOM NIOTUHECKOM 3/1IEMEHTE UMEIDTCSA Ne-
pekmoyarenn (MynsTMNNeKcopbt), Npo-
rpaMMMpys KOTOPbie, MOXHO W3MEHATb
BbINOSHAEMbIE GYHKUWN.

FMouth BCe BHewHwe BbiBOAL MJINC
yHuBepcCanoHbi. JII060M W3 HUX MOXET
CNYXUTb BXOAOM, BbiXOAOM Uik GbiTe aBY-

npyMMep, CNyXar Ana NPorpaMMmMpoBaHns
KOHPUIYpaumMm MUKPOCXEMBL, YTO, OAHA-
KO, HE UCKNOHABT UX UCNONBb30BAHWA B Ka-
4ecTBe 0ObiiHbIX BXOAOB W/W BbIXOAOB.

Mo eHyTpeHHel cTpyKType u cnocoby
3anomMmHanns kongpurypaumm NNINC eup-
bt XILINX MOXHO pa3genuTs Ha ABa BWAA
FPGA (field programmable gate array — ma-
TPpULA BEHTUNEN, NPOrPAMMUDYEMBIX 3Ne-
KTpuyeckum nonem) n CPLD (complex pro-
grammable logic device — cnoxHaa npo-
rpaMMMpyEMan NIormyeckas Marpuua).

K FPGA OTHOCAT MUKPOCXEeMbl CEepUi
XC2000, XC3000, XC4000, XC5200,
XC6000 u SPARTAN. MNMopgo6Ho O3Y, onu
COXPaHAIT 3a0aHHYI0 KOHG(Urypauuio
TONBLKO NPU BKTHOHEHHOM NUTaHWK K “3a-
6biBaOT” e nocne BbikmoyeHus. Kax-
ObiA  pas, BKOYMB NUTAHWEe, Takyw
NIMC HeobxoaumMO NPOrpaMMupoBaTh
3aH0BO. [lporpamMMmy OO6GBINHO XpaHaT
B YCTaHOBNEHHOM HAa OAHOW nnarve
¢ NANC zarpyzouHom [13Y, koTopoe mo-
*eT 6biTh NOCNeaoBaTeNbHbIM 0AHOpas-
PAAHBIM UK 00bluHBIM BOCLMUPA3PAA-
HbiM. Cnocob 3arpy3ku koHbUrypauum
3303107 SIOFrMUeCKUMK YPOBHAMM Ha yn-
paensowmx exoaax. Mpoueaypa nepesa-
NUCKU BLINONTHAGTCA aBTOMATUHECKK, NO-
cne uero NMJINC nepexoaut B pabouun
PEXUM.

B oanom [3Y gonyckaeTcs XxpaHuTb
undopmaumio ana Heckonokux MAUC
0O[aHa M3 HUX CNYXUT Beayllen (master) n
3aKOH4YUB COBCTBEHHYIO 3arpyaKy, ynpas-
NRET 3aNUCLID AaHHbLIX B BeAOMble (slave)
MUKPOCXeMbl, HasnaueHve Beayuwien nin
BEAOMOW HWKAK HE BAUAET HA NOTMHEeckre

HanpaeneHHbiM. HekoTopbie BbLIBOALI  (hyHKLMW, BbINONHAEMbIE NnC nocne 3a-
UMEIDT AONONHUTENbHBIE GYHKUWKW, Ha-  FPy3KW.
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MUKPOMPOUECCOPHAYA TEXHUKA

E-mall: chip@paguo.ru
Ten. 207-89-00

PALMO Ne 4, 2001

CneunansHo ans coBMecTHoOU pabo-
Tt ¢ [TAUC dupma XILINX pazpaborana
M BbINYCKAeT Cepuid OAHOKPATHO Npo-
rpaMMUpyeMbiX  NOCNeAOBaTeNbHbIX
N3Y XC1700 wHdOPMALMOHHON eMKOC-
Tbi0, AOCTATONHOW JUIA BCEX Bbinyckae-
Mbix 3aTol ¢upmon NANC crpykTypel
FPGA.

K CPLD OTHOCAT MMKpPOCXeMbi Cepun
XC7000 n XC9500. OHm coxpaHaloT KOH-~
bUrypaumio He3asUCHMMO OT HaNULHUA NU-
TALWEero HanpsxeHus. B MUKPOCXeMbI
XC7000 koHdUrypaumio 3aHoCAT C NOMO-
WL NPOrpaMMarTopa, a CTUPaT ynbr-
paduoneToBbiM  U3nyHeHueM. Takwe
MNINC yctanaenueaoT, Kak Npaswno,
B yXe OTNaXeHHble ycTponcrea. Ona or-
Nagku HOBbIX U3AENUit OHW HeyRoOHbI
WU3-3a AUTEeNLHON (A0 Haca) Npoueaypu!
OUUCTKM.

Mukpocxemb cepum XC9500, Bbinon-
HeHHble NO TexHonorum FLASH, moxHO
HEOAHOKPATHO NporpaMMUpoOBaTh,
He U3BNexan w3 yCTPOWCTBA, B KOTOPOe
OHW YCTaHORBNEeHb:. [na 3T0ro B HUX Npe-
OyCMOTpeH cneuuaneHbil nopt JTAG.
Yr106bt 3aNUCaTh UCXOAHYID KOHGMUrypa-
LMI0 UKW BHECTU B HEE U3MEHEHUS, Bbi-
BOAbI 3TOFO NOPTA Hepes3 HeCKoNbLKo By-
depHbiX MUKPOCXeM coeauHsioT kabe-
nem € nopTom LPT nepCoHanbHOro Kom-
nelotTepa.

Mopr JTAG none3eH He TONLKO AN
nporpamMMupoBaHus. HYepes Hero Kom-
NeOTERP MOXET NONy4uTh MHGOPMaLUMIO
O NIOFUHECKUX YPOBHAX HA BCEX BbIBOAAX
NANUC n B KOHTPONBHbIX TOYKAX BHYTPW
Hee. BOZMOXHOCTL OpraHM30BaTh TAKOH
nopt npeaycmorpera v B NANC cTpykry-
pbt FPGA nocnepHux cepwit. BbiBOoab!
MUKPOCXEMbi, 3aHAThie NoptoMm JTAG,
MOryT CnyXuTe ¥ 06biNHBIMM BXOAA-
MU/BbiXOAaMK.

Ha pmc. 1 cxemaruuecku nokazana
CTPYKTYpa KpuUCTanna MUKPOCXEMb!
FPGA. Ero ueHTpanbHyio 4acTb 3aHUMa-
eT Marpuua KOHGUIypupyembix NOru-
yeckux 6nokos (KJ1B), a no nepumeTpy

(BBB), coeauHeHHble C KOHTAKTHbLIMU
nnowaaxkamu. NpeacraesneHve O CNOX-
HOCTKM coBpemeHHbix MNANUC paer
vabn. 1, rge npueegeHb CBeAeHUSN
o uyucne KJfib u BBB, umewwmxcsa
B FPGA cepun XC4000. Benrtunu
1 TPUITepbi B AAHHOM Cly4ae He Camo-
CTOATENbHbIE 3NEeMEHThI, a BXOAAT B CO-
CTaB ykasaHHbix 610KOB.

Kaxabih uz BBB cnocoben O6biTb
BXOAHbIM WMWK BbiIXOAHbIM, @ CBA3AHHbIN
C HUM BHELWUHWIA BbIBOA MUKDPOCXEMbl —
BxogoMm (IPAD), sbixogom (OPAD) wnm
6biTh ABYHaNpasneHHbiM (I0PAD). Mo yr-
nam kpucranna pacnonoxeHbi BCNOMO-
rarensHoie yanel. CBO60aHYI0 OT nornye-
CKMX 3N1€MEHTOB NNoWaab 3aHUMAOT Ka-
Hanbi TPACCWPOBKW, rAE NPONOXEHO
60nbLUOe HUCNO NPOBOAHUKOB, HA Nepe-
CeYeHUAX KOTOPbIX HAXOAATCA NPOrpam-
MUpyeMbie Knouu. Kaxabin Koy CocTo-
WUT U3 WeCTU NONEeBbiXx TPaAH3UCTOPOB,
COEAMHEHHDbIX, KaK NOKA3aHO HA PMUC. 2.

policTBax ¢ GONbLUIMM HUCNIOM OJIMHHbIX
HEPEerynaApHbIX CBA3EW yOaeTCs WCNOfb-
30BaTb He 6onee NONOBUHBI PECYpPCOB
KpucTanna.

Cxema camoro npocrtoro BBB (oH
NPUMEHABTCA B MUKDOCXEMax Cepuun
XC5200) nokasana Ha puc. 3. KoHtakT-
HA\ NnowapkKa Kpucranna coeauHeHa
C BbIXOAOM ynpaenaemoro 6ydepa DD1
u ¢ Bxoanom 6ydepa DD2. MNMpeaycmor-
peHa BO3MOXHOCTbL 320aTb MCXOAHbIN
NIOFM4eCKUA YPOBEHb Ha BXOAE, CBA3bI-
Bas KOHTAKTHYIO naowaaxky ¢ obumm
nposoaomM 4Hepesd pe3uctop R1 wnm
C WWHOW NUTaHuA yepea pe3uctop R2.
Mporpammmpyembie  nepexnoyatTeny
S1, S2 o6ecneyumnBaT NPAMYIO UK UH-
BepcHyi0 ceA3b BBB ¢ matpuuen KNbG.
C nomowbio nepexmnoyarens S3 npu He-
06X0AUMMOCTU WMHBEPTUPYIOT BXOAHON
curHan. Jivaua 3apepxxkn Ul cnyxut
ANA BbiPABHMBAHWA BPEMEH PacnpocCT-
PaHEeHWA CUrHaANoOB NO PA3NUYHBLIM Le-
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32,0aBan OTKPLITOE WUIN 3aKPLITOE COCTO-
AHME KKAOrO TPAH3UCTOPA, MOXHO CO-
envHnTe KB mexay coboii u ¢ BBB Hyx-
HbiM 06pa3oM.

K coxanenHwio, 1akas CTPyKTypa He
BCEraa NO3BONRET Peasm3oBaTs HeobXo-

Haxopatca  6n0kv  BBOAA/BbIBOAA  AMMYIO KOHGUrypaumio. B CNOXHbIX yCT-
) Tabnmya 1
Ha xpuctanne uMmeloTca OnvHa
Mwikpo- nporpam-
cxema Knb BBB BexTunm Tpurrepb! M1, GUT
XC4005 186 112 5000 616 151910
XC4010 400 160 10000 1120 283376
XC4013 576 192 13000 1536 393580
XC4020 784 224 20000 2016 521832
XC4028 1024 256 28000 2560 668132
XC4036 1286 288 36000 3168 832480
XC4044 1600 320 44000 3840 1014876
XC4052 1936 352 52000 4576 1215320
XC4062 2304 384 62000 5376 1433812
XC4085 3136 448 85000 7182 1924940
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nam NAKUC. bydpep DD1 cHabxen ycr-
PONCTBOM NPOrPaMMUPOBaHNA SN~
TeNbHOCTU GPOHTA BLIXOAHOTO CUrHana.
Nonorwvit GpoHT, He CHUXAA BHYTPEHHEe-
ro 6uictpopeiicteva NAUC, uzbasnser
OT "3BOHA" Npwn NMIOXOM COMMacoBaHUK
BHewHen Harpy3ku BBB.

BEBB mukpocxem FPGA npyrux cepmii
crnoxHee (puc. 4) U OONONHUTENBHO
cHabxeHbt AByMa D-Tpurrepamm, ¢ NOMo-
LLBH0 KOTOPbLIX MOXHO 3aNOMUHATL 3HAYEe-
HUA BXOOHbLIX W BbIXOAHbLIX CUCHANOB.
B HexoTOpbIX cnyuasx npeaycMmoTpeHa
HACTPOWMKA HA NIOTMYECKUEe YPOBHU CUrHa-
1IOB, XapaKTePHbI AN MUKPOCXEM CTPYK-

Typbt KMOIT vnu TT/1.
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KNB mukpocxembl cepun XC5200 co-
CTOMT W3 YeTbipeX MUKPORAYeeK, BLINOS-
HEHHbLIX NO Cxeme, NPUBEeREeHHOW Ha
puc. 5. Kaxpaa ayeika Coaepxur reHe-
paTop NPOU3BONBHOW  NOTKUHECKOW
¢dyHKUMKM uyeThipex nepemeHHeix DD1
(PN3Y na 16 6ut) n Tpurrep DD2. Bee
yeTbipe Tpurrepa ogHoro KNB umelor
obwme BXOAbl CUIHANOB ACUMHXPOHHOIO
cbpoca (CLR), cuuxponusaumm (CK)
u paspeuienun (CE).

B cocrae KJ1b mukpocxem FPGA cepwii
XC3000, XC4000 v Spartan (pwuc. 6) Bxo-
DAT NO apa normueckux 6noka (DD1, DD2)
u D-Tpurrep (DD4, DD5). BbixoaHbte cur-
Hanbt 6nokos DD1 u DD2 moryt 6biTe fO-
NONHUTENLHO 06paboTanbl NOrMuEeCKUM
6noxom DDS.

- yer

KAK 3AMUCATDb B N3Y

AYOAWOOAHHDBIE U3
WAV-OAUNA N "MPOUTPATb" UX

A. ONrnNiA, r. Mocksa

B nocnegHee BpemMs NONyYn v WHPOKOE PacnpocTpaHeHne BCeB03-
MOXHBIE MY3bIKaNnbHbIE 3BOHKM, "TOBOPsLUME” Yacki u Ap. nofobubie
ycrpoicTea. Hocurenem 3syKoBO#H mHopmMaummn B Hux cayxmr N3Y,
B KOTOPOE 3anucaHbl ayano[aHHbIe, HaNpuMep, U3 TaKk Ha3biBaeMoro
wav-dasina. O Tom, 4To coboi npeacrasnser NoAo6HbIHA pakin, KaK ero
nogroroBurs n 3anucars B N13Y u Kak cCaMOMy U3roTOBUTL "NPONIPbLIBa-
Tens"” N8 ero BOCNpoON3Be[EeHNUS, PACCKa3biBAETCH B CTATHE.

HesaBuCcuUMO OT UCNONbL3YyeMOW ane-
MEHTHOW 6asbl, KOHCTPYKTUBHOIO MCNON-
HEHUS W CcepBuUCHbIX yao6CTB npuHLMN
nencreva  GONLLWMHCTBA  “TOBOPALYMX”
¥ "Urpalowmx” yCTpoucTB oauHakos. Mx
TPaKT GOPMUPOBAHUA 3BYKOBOW WHGOP-
MaLMKU NOCTPOeH NO CTPYKTYPHOU Cxeme,
noKazsaHHOM Ha prc. 1. C kaxabiM uMnyb-
COM TakTOBOro reHeparopa G1 vamexser-
CA cocTosHuWe cuyeTuvka agpeca D1 v xop
w3 oqepeaHon aueliku N3Y DS1 noctynaer
Ha undpoaHanoroebii Npeobpaszosarens
(LWAN) Al. Curban € ero Bbixoaa qepes
GuneTp HWXHUX Hactot (PHY) Z1 noctyna-
er Ha Bxoa YM34 (Ha cxeme He noxasad),
a € ero BbIX00a — Ha FPOMKOrOBOPUTESb.

Gi D1 DS1 Al Z1
G # ~u §
'9' A 9 e cjﬂ
Puc. 1

naBHOE® AOCTOWMHCTBO YCTPOWCTBA,
BbINOSHEHHOTO NO TakOW cxeme, — cno-
cobHOCTL BOCNpOM3BECTH NMOGOW 3BYK:
poctarouHo 3aHecty B [13Y onuckisawn-
LLMe ero kOakl, a 3aTeM cumutaTth x. Ho rae
ux B3aTL? [lpexne BCcero, B OrPOMHON
KO/IEKUMU PA3NIULHBIX 3BYKOB U MENo-
AV, CYLIECTBYIOLMX B BUOE KOMIBIOTEP-
Hbix ¢annos. Mpu HeobxogumocTy dann
C 3aNUCLI0 HY)XXHOIO 3BYKOBOro ¢parmen-
Ta HECNOXHO CO34aTbh CAMOCTOATENbHO,
BOCNONIL3OBABLLUMCL CTAHAAPTHBIMK NPO-
rpaMMHbIMU cpeacTeamu Windows.

Ina xpaHeHua ayanonaHHbIx B ¢annax
pa3paboraHo MHOXeCcTBO GOPMaToB.
OavH M3 cambiX PacnNpOCTPaHeHHbIX —
WAV (nonoGHbie ¢aiinbi UMEIT uMeHa

¢ pacwmpennem .wav). CornacHo Tpe6o-
BaHuaM GUpmb Microsoft, B niobom myne-
TUMEAUIAHOM NPUNOXEeHUY, OohUUMANEHO
NPW3HAHHOM COBMeCTVMbIM € Windows,
nonkHa O6biTe NPeayCMOTPEHA BO3MOX-
HOCTb paboTbi MUMEHHO C Takumu ¢danna-
MM, 8 CO BCEMM APYTMMU — NWLLL NO Xe-
NaHWIO aBTOPOB NPUNOXKEHWUIA.

MNmen HyxHuih WAV-dain, oTBeTUTE Ha
NOCTaBNEHHbIA B 3ar0noBKe BONPOC O4eHb
NPOCTO: AOCTATONHO HAWTKU B HEM nocne-
poearensHoCThL Gavitor 64H, 61H, 74H,
61H (cooTBeTCTBYIOLUME UM CUMBONb! 06-
pasyioT cnoeo data), nponycTuTe chegyio-
wme 3a HUMK YeTbipe Ganta u "sawuTe”
8 M3Y ocTaBwylocs 4acTe ¢aiina. Caenate
3TO NOMOXET NPOrpPaMMa, TeKCT KOTOPOU
Ha a3bike Turbo Pascal 7.0 npueeaeH
B Tabn. 1. MNpoananusuporae dan, npo-
rpamMma BuIBOAUT HA 3KPaH MOHUTOPA CBe-
AEHWUA O COAEPXALUXCA B HEM ayanoaaH-
HbIX W 3anMcLiBaeT 3T AaxHbie B PMN3Y
(nanpumep, AT24C512). NocnepHee noAa-
KMoyaT K nopty LPT komnetoTepa € No-
MOLLBIO aaanTepa, CXxema KoTOporo M3ob-
paxeHa Ha puc. 6 B craTbe aBTOpa 3TMX
CTPOK "MuUKpOCXeMbl NaMATU ¢ uHTepden-
com 1?C. OcoBeHHOCTH U NpUMeHeHWe”
("Paguo”, 2001, Ne 2, c. 24—26; Ne 3,
c. 25, 26). NMpwn HeobxoAMMOCTH NPOrpam-
MY HE TPyAHO nepenenate ARA Nporpam-
mupoBanua PI3Y v apyrux tnos.

Octaerca cobpaTe HECNOXHOEe BOC-
npou3esoasLIEE YCTPOICTBO (OHO Gyaer
oNUCaHo fanee) U CNyware CKONLKO YroAa-
HO pa3 sanucaxHbie B PN3Y 3sykun. Oaxa-
KO xOpowwuir pesynerat Gyaer nonyyved
AWWeL NPYU coBNI0AEHUN HEKOTOPLIX YCNO-

BWMIA, B NPOTUBHOM CJlyqae BOCNpPOW3Be-
[AEHHbIe 3ByKW NTULb OTAANEHHO HAMOMHAT
opuvruHan.

OcHoBHbix TpebosaHW ABa: 4acToTa
kBanToBaHua (Fyg) 3BYKOBOrO curHana
B ucxoaHoM WAV-daine ponxHa 6bite
B TONHOCTM paBHa TaKOROit (T. €. Hacrote
cmenbl agpecos [13Y) B ycTpoicTBe BOC-
nPoU3BeaeHHn, a Koabl HUCEN-OTCHeTOB
MIHOBEHHbIX 3Ha4YEHUA — NPeACTaBfeHb!
B ¢opmMe, NpUrogHOW ANs HenocpeacT-
BeHHOW nonayv Ha LA, Mpu nepaeseHcT-
BE 4HAcTOT KBAHTOBAHWMA BOCNPOW3BOAU-
Mbill 3BYK Byner zameaneH unv yCkOpeH
C COOTBETCTBYIOWMNM CABUIOM O HacToTe
BCEro cnekTpa (BCnomuute ronoca Bun-
HU-Myxa u aTalika B U3BECTHOM MYNbT-
¢uneme). A HecoBnageHwe ¢GOpM Npea-
CTaBNEeHWN YMCeN NPUBEAET K O4eHb 6onb-
UMM HEJIMHERHBIM MCKAaXEHUAM.

KOHENHO, MCKaXEeHUA BO3MOXHb! W NO
apyrum npuurHam. Hanpumep, B danne
3anvcaH CTepeo3ByK, a BOCNPOU3BOARA-
tee yCTPOWCTBO — MOHOGOHWUECKoe.
Hepenko, CTpPeMACH YMEHBLWWTL OUHY
¢daiina, ayauopaHHbie Nepep 3anucbiO
"CHKUMAIOT” TEM MK UHBIM CNocoBom. Pe-
3yneTat ux BocnpouseeseHun 6e3 npean-
BApPUTENLHOW "pacnakoekn” Boobwe He-
npeackazyem.

Ho He oTuyameaiiteck, 06HapyxuB, 4TO
NOHPABUBLUMIACA 3BYKOBOW ¢parmMeHT 3a-
nucaH B WAV-¢dainn B popme, Henpuroa-
HOWM ANA NPRMOTo nepeHoca B [13Y cuxte-
aaTopa. Mpexae Bcero nonebitaintece npe-
o6paszosaTe ero ¢ NOMOLLBIO CTAaHOAPTHOW
nporpamMmbl, Hanpumep, TOW, KOTOpas
BXOAWUT B CTaHAAPTHLIA koMNnekT Windows
98 1 Nnoa HazBaHWEM "3BYKO3aNUCE™ HAax0-
auTca B nanke "Pasenevyenus” (Myck>MNpo-
rpammbi>CranpgaptHeie >Passneve-
HUA>3BYKO3anKCb). Kpome CBOero 0CHOB-
HOrO Ha3Ha4YeHWA, OHa "yMeeT” U3MEHATL
4yacTOTYy KBAHTOBaHWMA 3Byka, Npeobpaszo-
BbiBaTL 16-pa3pAaHbie AaHHbie B BOCLMU-
pa3paaHsbie u obpatHo, a ctepeodoHuyec-
K10 3anNnCb — B MOHOGDOHUHECKYHO.

Ecnu ctanpapTHas nporpaMmma no Ka-
Kon-nnBo npuumHe He noaowna, NpuaeT-
€A BLINONHWTL HeobxoauMbie Npecbpaszo-
BaHWUA CAMOCTORTENBHO. A AnA 3TOTO HYX-
HO 3HaTb, KaK "ycTpoen” WAV-dain — va-
CTHbIA cnywait pazpaboranHoro GupMon
Microsoft ¢opmarta ¢aiinos RIFF
(Resource Interchange File Format),
npepHasHayeHHbix ans obmexa pecypca-
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uses CRT,DOS;

type tChunkHeader-record

Name:array[0..3] of char;Size:longint
end;

tWaveFormatex-record

wFormatTag, nChannels:word;
nSamplesPerSec, nAvgBytesPexSec:longint;
nBlockAlign, wBitsPerSample :word

end;

const ROMTop-longint (SFFFF) ; ROMBlockSize-128;
ProgressStep={ROMTop+1) div 64;
Base=$378;P OUT=Base;P IN=Base+l;
SCLOutMask=520; SCLInMask=5$80;
SDAQutMask=$40; SDAInMask=540;
ResType:string[4] ' #xkxr
DataFound:boolean=£falae;

var I,DataStart,ErrCount:longint;NoErr:boolean;

B, St,0ldTextAttr:byte;Wav:file of byte;

ChunkHeader : tChunkHeader ;

AChunkHeader : array [0. . SizeOf (tChunkHeader) -1}
of byte absolute ChunkHeader;

WaveFormatEx:tWaveFormatEx;

AWaveFormatex:array[0..SizeOf (tWaveFormatex) -1]
of byte absolute WaveFormatex;

procedure SetSCL;
begin St:=St and not SCLOutMask;port[P_Out] :=St end;

procedure ResetSCL;
begin sSt:=St or SCLOutMask;port[P_Out]:=St end;

procedure PutSDA(B:boolean) ;
begin
1f B then St:=St and not SDACutMask
else St:=St or SDAQutMask;
port {P_Out] :=St
end;

function GetSDA:boolean;
begin GetSDA:=(port{P_In] and SDAInMask)=0 end;

procedure InitBus;

begin
St :=byte (not (SDAOutMask or SCLOutMask));
port [P_Out] :=St

end;

procedure Wait;
begin asm NOF;NOP;NOP;NOP end end;

procedure Start;
begin

SetSCL;Wait ; PutSDA (false) ;Wait ; ResetSCL;Wait
end;

procedure Stop;
begin

PutSDA (false) ;Wait; SetSCL;Wait ; PutSpDA (true) ;Wait
end;

procedure PulseSCL;
begin Wait;SetSCL;Walt;ResetSCL end;

function GetBit:boolean;
begin Wait;SetSCL;Wait;GetBit :=GetSDA;ResetSCL end;

function SendByte (B:byte) :boolean;
var M:byte;
begin
M:=$80;
repeat
PutSDA( (B and M)<>0) ;PulseSCL;M:-M shr 1;
until M=0;
PutSDA (true) :SendByte:-not GetBit
end;

function GetByte:byte;
var B:byte;I:integer;
begin
B:=0;
for I1:=0 to 7 do begin
B: B shl 1;if GetBit then B:=R or 1
end;
GetByte:=nB; PutSDA(false) ; PulseSCL; PutSDA (true) ;

Tabnuuya 1
end;
begin
if ParamCount=0 then begin
Writeln('HeoBxomm napameTrp - ymas WAV-gdaina’) ;
Halt
end;
OldTextAttr:-TextAttr;ClrScr;WriteLn;
assign{Wav, Paramstr (1)) ;reset (Wav) ;
Writeln('®aiwn ',FileRec (Wav) .Name) ;
fillchar {ChunkHeader, SizeOf (ChunkHeader), 0) ;
repeat
move (AChunkHeader {1] , AChunkHeader {0],
SizeOf (AChunkHeader) ) ;
Read (Wav, AChunkHeader {SizeOf (AChunkHeader) -1}) ;
if ChunkHeader Name='RIFF' then begin
for I:=1 to 4 do Read(Wav,byte (ResTypelI]));
Write{'Tun',#32:21);
if ResType<>'WAVE' then TextAttr:=LightRed+Blink;
WriteLn(ResType) ; TextAttr:-OldTextAttr;
end;
1f ChunkHeader Name-'fmt'#32 then begin
fillchar (WaveFormatEx, SizeOf (WaveFormatex),0) ;
I:-0;
repeat
read (Wav, AWaveFormatEX[I]) ;inc(I) ;
until EOF(Wav) or (I>=ChunkHeader.Size)
or (I>=Sizeof (WaveFormatEx)) ;
with WaveFormatEx do begin
Write ('®opmar',#32:18);
if wFormatTag=1 then WriteLn{'HKM')
elae begin
TextAttr:-LightRed+Blink;
Writeln(wFormatTag) ; TextAttr:=0ldTextAttr;
end;
WriteLn('KananoB',#32:17,nChannels) ;
Writeln({'Yacrora xBauTOBawHms',#32:5,
nSamplesPerSec, ' I'u');
Writeln(' PaspaaxocTs',#32:13,wBitsPerSample)
end
end;
if ChunkHeader.Name='data' then begin
dec (ChunkHeader.Size, 8) ;DataFound: true;
Writeln('Bcero orcweror',#32:10,
ChunkHeader .Size div WaveFormatEx.nBlockAlign);
WriteLn (' 4mmrensHocTe 3BydaHmua',#32:3,
ChunkHeader .Size/
WaveFormatEx.nAvgBytesPerSec:-10:3, ' c')
end;
until DataFound or EOF (Wav);
if EOF(Wav) then begin Close(Wav);halt end;
DataStart:=FilePos (Wav) ;
WriteLn{'OGzeu PlI3Y',#32:14, (ROMTop+1)/
WaveFormatEx.nAvgBytesPerSec:-10:3,' c‘);
WriteLn('3amucars B PO3Y (Y/N)? ');
if not (ReadKey in ['Y','y','Z','n']) then begin
Writeln{'Her') ;Close (Wav) ;halt
end;
TextAttr:=16*Blue+Yellow;Write (#32:64,#13) ;
InitBus;for I:=1 to 9 do PulseSCL;SetSCL;
for I:-0 to ROMTop do begin
if (I mod ROMBlockSize)=0 then begin
Stop;Delay(100) ;Start;
SendByte {SA0) ; SendByte (Hi (I)) ;SendByte (Lo(I))
end;
if I<ChunkHeader.Size then Read (Wav,B) elge B:-$80;
SendByte (B) ;
1f (I mod ProgressStep)=(ProgressStep-1)
then Write (#176)
end;
Write(#13) ; TextAttr:=01dTextAttr;
ErrCount :=0;NoErr:=true;Seek (WAV,Datastart) ;
Stop;Delay (100) ; Start ; SendByte ($A0) ;
SendByte (0) ; SendByte (0) ;Start ; SendByte ($Al) ;
for T:=0 to ROMTop do begin
if I<ChunkHeader.Size then Read(WAV,B) else B:-380;
if B<>GetByte then begin
TextAttr:=16*Red;
inc(ExrrCount) ;
end;
if (I mod ProgressStep) - (ProgressStep-1) then begin
Write(#32) ;TextAttr:=16*Blue
end
end;
Close (Wav) ; TextAttr:=01dTextAttr;
Writeln;WriteLn('OmGox"',#32:18,ExxCount) ;
Write('Haxmmre ENTER') ;Readln;
end.



MK Mexay nporpammamu. AbGpesnatypy
RIFF MOXHO NpO4UTaTe B CaMbiX NEpPBbixX
Ganutax ¢awnna, NPOCMaTPUBAA €ro Kak
TekcT. Hepes yeTbipe 6aita nocne Hee Ha-
xoauTca cnoeo WAVE. MMeHHO 3Tn CMMBO-
nbl, @ He paclmpeHue umenn danna, cny-
xar ana 6Ge3owmboyHOro onpegenexHus
ero ¢opmara. NoaobHbn Nnpuem ana Gup-
Mb! Microsoft 06biueH. BCnoMHUM, 4TO KO-
MaHAHble NPOLEeCCOPbl CO34aHHLIX €10
onepaymoHHbiX cucTem HaKTUHecku pac-
NO3HAIOT UCNIONHAEMbIe (alinbi HE NO pac-
wmpenwio .exe, a no abbpermarype MZ
B NepBbix AByx Gaurax.

Crpyxtypa WAV-daiina npeacrasne-
na B Tabn. 2. OH cocTouT M3 pasnencs,
KaXAblii U3 KOTOPbIX HAYWMHABTCA C 3aro-
noBKa — HeTbIPEXCUMBOJSILHOIO WAEHTU-
¢dumkaropa U 32-pas3panHoro HYucna, pae-
HOrO ANMHE NAaHHOTO pa3nena B GaTax 3a
BbIHETOM BOCbMMW, 33HATLIX 3arONOBKOM.
BaiiTbt 3TOrO ¥ BCEX APYrUX YUCen cneay-
10T B 06bivHOM ana IBM-coBMeCcTUMbIX
KOMMBIOTEPOB NOPAAKE: NEPBLIM — MIaa-
WM, NOCNEeAHWM — CTaplivA. BO3MOX-
Hbl€ MCKMOYEHUn 13 3TOro npasuna obsa-
3aTeNbHO OrOBapPUBAIOTCA.

4eM anropUTMbi KOOMPOBAHUA U AeKoan-
POBaHUA naneko He Bcerga onybnukoea-
Hbl. "W3obpertarenaM” HOBbix $HOPMaros
pexoMeHayeTca A0 opUUManbHOW perucT-
paum1 3anNUCkiBaTe B NONE NpuaHaka ¢op-
mara 3HauexHuwe OFFFFH.

na HenocpeacTBeHHOM noaaqyy Ha LIAM
npurog#ra Tonbko PCM. NMpeobpa3osanun,
HeobXoauMbIe NPU 3aNUCK/BOCNPOU3BE-
AEeHUW OaHHbLIX apyrvux dopmatos, 06biNHO
BLINOMHAOT NPOrPaMMHO (eCNu No3sonseT
NPOM3BOAUTENBHOCTL MPOLECccopa) wnu
annaparHo. [ns KoavpoBaHus U AeKoan-
poBaHMA OaHHLIX Haubonee pacnpocTpa-
HEHHbIX OPMATOR BbiNYCKAKTCA Creuva-
NM3VMPOBaHHbIE MUKPOCXeMbl. Bce pane-
HeWLWWe CBEeASHWA, NPUBOMMbIE B HACTORA-
el CTaTbe, OTHOCATCA TONbKO K PCM.

Yucno xaHanoB 3anuck ocobbix No-
acHeHun He Tpebyert. OaHoBpeMEeHHbIe OT-
CHEThl CUrHAIOB KaXA0ro KaHana (ecnm ux
6onee ogHOro) 3anucaqHbt B pasnene data
nocnenoBarensHO B NOPRAKE HOMEPOB Ka-
Hanoes. Hanpumep, npu crepeosanvcu
BHaYane cneayeTt NEpBbid OTCHET NeBoro
KaHana, 3aTeM — NepBbIA OTCHET NPaBoro
KaHana, BTOPOW OTCHeT NeBoro kaxana,

Tabnuuya 2
BanTb! Copnepxanue 3naveHve
0-3 Crpoka ‘RIFF' Wpentugmkarop opMara damna
4-7 32-paspsgHoe uncno  [finuna danna-8, 6anr
811 Crp-xa 'WAVE' Waentutukarop Tuna tscypea
12-15 Crpoka 'fmt_* Waenrnduxatop pasgena dopmara gaHHbIX
16-19 32-pa3psagHoe umucno  jAnuna paspgena-8, 6anr
20, 21 16-paspagHoe 4mcno  |MpusHax chopmara sanvcu
22,23 16-paspsagHoe umcno  |Yvcno kananos (1 — MoHO, 2 — CTepeounT. a.)
24-27 32-pa3psagHoe umeno  {Yacrtora keaHToBaHus, U
28-31 32-paspraHoe umcno  |{Cpeaxnan CKOpOCTL NOTOKA AaHHbLIX, 6BHT/C
32,33 16-paspsgHoe umcno  |Pasmep 6noka nantbix, 6ant
34,35 16-paspsagHoe uncno  |PaspagHocTe aaHHbX (8 unum 16 6ur)
36—(n-1) Opyrve peagens: (He o6s3aTenbHbIe)
n—(n+3) Crpoka 'data’ HpoeHTndmkaTop pasnena AaHHbix
{n+4)-(n+7) | 32-paspsgHoe Yucno wHa pasgena-8, Gaur
(n+8)—... 3BYKOBbIE fiaHHbIE

Co6CTBEHHO ayAMONAHHBIE HaxXOAATCA
B pa3nene data, ogHako emy npeawecr-
BYIOT OAMH WUIIN HECKONBKO Pas3nenos, B KO-
TOPbIX NPUBEAEHb 3HAYEHWUA NapaMeTPos,
HeoBXOaMMbIX AN NPaBUABHOIO BOCNPO-
M3BEAEHUA; aApeca KOHTPOMbHbIX TOYEK,
[AeNn\lumx gaHHbie Ha ¢parMmeHTbl; Nops-
[0K BOCNPON3BeaeHUA (HparmMeHTos, HYUc-
IO NOBTOPEHUN KaX,a0ro U3 HUX, CUMBOJIb-
Hbi€ CTPOKM — HA3BaHWURA 3aMUCU B LIESIOM
W ee (PParMeHTOB, a TAKKe KOMMEHTapUW.
W3 Bcex BCNOMOraTeNbHbiX pa3nenos 0ba-
3ateneH roneko fmt_ (nocneaHun cum-
son — npoben).

MpuaHaxk popmaTa 3anucu — Nepeoe
u3 nonen pasgena fmt_ — onpepenner
CTpaTernio BCex AANbHEeWLLMX OeWCTBUA.
Ecnu oH paeeH 1, xoabt B pasnene data
npeacTasnsioT cobol NpocTyio nocnego-
BaTENbHOCTb OTCHETOB MIHOBEHHbLIX 3HA-
yeHUn curHana. B TexHuke CBA3KW ee Hasbi-
saot PCM (Pulse Code Modulation — um-
NyneCHO-KOAOBaA Moaynaumsa, WKM).
LOpyrue 3Ha4YeHUs NpU3HaKa 3ape3epBu-
POBaHbl 33 PasfnvyHbiMKU opmMaTamm, 3a-
perncTpupoBaHHbiMu ¢upmoi Microsoft
W paspelleHHbIMU e ANA NPUMEHEeHWUst
B WAV-daiinax. Hanpumep, 2 oboanaqyaer
ADPCM (apantueHan audpdepeHumanb-
Has MKM), 50H — MPEG. Bce onu npeay-
CMaTpUBAOT CXaTUe ayavMOAaHHbIX, NPUY-

BTOPOI OTCYET NPaBOro KkaHana v T. A.
MpeobpazosaTh Takyd 3anNUCL B MOHOGMO-
HUHECKYI0 HEeCnOXHO. JJOCTarouHO B3ATb
OTCUeTH Hepes oaunH (TONbKO NEeBOrO Wn
TONBLKO NPaBOro kasana) nubo, apudme-
THUHECKW CNOXUB 3HAYEHWUA KaXA0W Naphbi,
nonyunTL Takum 06Pa3oM OTCHETHI CyM-
mapHoro curHana. Heobxooumo y4ecte,
4YTO AfI8 MHOMOKaHaNbHbIX CUCTEM NOpRA-
AIOK CRe0BaHWA OTCHETORB CUrHaNOB pas-
NMYHBIX Kananoe B 60NbWKMHCTBE CNy4aes
He CTanAapTU30BaH.

Yacrora Fys (UMCNO BLIGOPOK B CEKYH-
ay) — BaXHeWLMI napameTp. Yem oHa Bbi-
we, Tem 6onsiuen MoxeT ObiTb MakCUManb-
HaA 4acToTa KOMNOHEHTOB CnekTpa 3anu-
ChIBAEMOrO CUrHana, HO TeM AnMHHee No-
nyqurcs daiin. B atom none GonblMHCTBA
WAV-haiinos Bbl Haaete 3Havenus 11025,
22050 v 44100 My, UMeHHO Ha HKUX pac-
cuMTaHbl BOCNPOM3BOAALLUME YCTPOMCTBA
NONTU BCEX 3BYKOBbIX KapT. Ecnu B npubo-
pe, AN KOTOPOro npeaHasHaqeHo MN3Y, va-
crota Apyras, nepeoe, 410 Heobxoanmo
cAaenaTb, — BbIACHUTL, HEeJb3A NI A0BUTLCH
HYXHOMO 3Ha4YeHus, Hanpumep, 3aMeHUB
Ksapuesbiil peaoHaTop. NponopumMoHansHO
vacTote Fyg CNEOyET W3MEeHWTL U HacToTy
cpeaa OHY Ha Bbixoae LLAN (OHa He ponmk-
Ha GbiTb Bbiwe NONOBUHLL Fyg). ECnK aTOro
caenars He ynaetcs, npuaeTcs npuberdyTs

K [I0BOSIbHO CNOXHOW NpoLenype u3MeHe-
HUA 4acTOThl Fyg CUrHaNa, NpeacTasneHHo-
ro B undpoBsoil popme. MNpu 3TOM cneayet
NoMHUTL, 4TO Mboe Takoe Npeobpaszosa-
HWE BHOCUT B CUIHaU1 UCKAXEeHWs, Kak npa-
BUNO, HeoBpaTuUMbLe ¥ TPYAHO NOANAIOLLN-
€CR KOppexunn.

Cpeptsisi CKOPOCTb NOTOKa AAHHLIX
CNYXMT NULb ANA OLEHKW AIMTENBHOCTH
3anucaHHoro B ¢anne 3BykOBOro ¢par-
MEeHTa WU paBHa NPOU3BEAEHWUID 3HAYEHWIW
npeawgywero (Fys) M cneayowero (pas-
mep 6noka) noneu pasnena.

Paamep 6noxa AaHHbIX — 4UCIO
Gaiit, koTopoe Heobxoanmo obpaborare,
4106kl NONY4UTL 3HA4UEHUA OOHOW BbIGOP-
XY CUrHANa BO BCEX KaHanax (ana BOCbMU-
Pa3pAMHON OAHOKaHANLHOW 3anucy — 1,
ana 16-paspagHou ctepeo — 4).

PaapaaHOCTL A8HHBIX — uncno 6ur,
OTBEAEHHOR OAHOMY OTCHETY CUrHana oa-
HOMO xaHana. 3HaqeHus, He paBHbie 8
(onwn 6ait) unm 16 (aea baiira), BcTpeya-
10TCA 34eCb TONBKO Ana GopMaTos, OT/M-
vawoumxes ot PCM.

3a HyneBoOW ypOBEHb NpY BOCHMUPA3-
PAOHOM KOAMPOBAHUW NPUHATO LLIECTHAALA-
TuprdHoe ymcno 80H. MakxcumansHomy no-
NOXMUTENEHOMY YpoBHIO (127) cooreeTCTBy-
et xoa OFFH, MuHUManbLHOMY OTPMULATE ib-
Homy (—128) — OOH. Takue koAbl (Mx Ha3bi-
BaIOT NPAMBIMWA CO CMELLIEHWEM) NPUIoaHb!
AN HENOCPEOCTBEHHOM NOAA4YN HA BOCbMU-
pa3pannbia LA, Ha BBIXOAE KOTOPOro no-
CTOSIHHYYO COCTaBNAIOLLYIO CUrHaNa HeTpyA-
HO CKOMMEHCUPOBATL UK YCTPaHUTL C Mo~
MOLLLIO Pa3fenuTensHON0 KOHAEHCATopa.
OpHako  apudmMeTvueckve  OeNCTBUst
C npencTasneHHbiMU NoaobHBIM 0Bpasom
YUC/IaMK AAIOT HEBEPHBIE Pe3ynbTaTh! (CNo-
XVB 483 OTPULLATENBHLIX 3HAYEHUA, MOXHO
MOMY4ATE MONIOXUTENLHYIO CYMMY). 3TO He-
06X0AUMO y4UTLIBATH, Hanpumep, GopMU-
PYA MOHOGOHUHECKMIA CUrHan U3 CTepeo-
¢oHmyeckoro. C 0coBoit OCTOPOXHOCTHIO
cnegyer nopxoamtb K koay 7FH. Whorpa
BMECTO OOBLINHOM "MMHYC eauHuub” ero
TPaKTYIOT KaK "MMHYC HOMb". COOTBETCTBEH-
HO, BCA LWKaNa OTPMUATENbHbIX 3HAYEHW
OKA3bIBAETCA CMELLEHHOW Ha OfiHY CTYMNEHb.

tllectHaauarnpaspaaHble  OTCYEeTh!
NPUHATO NPEACTaBNATL MHave. 30ECk Hy-
nepoe 3Hauenwe — OH, makcumaneHOE
nonoxurteneHoe (32767) — 7FFFH, a mu-
HUManLHOE OTpuuatencHoe (-32768) —
8000H. Kon OFFFFH cooteetrcreyer —1.
310t cnocob npepcrasneHus qucen co
3HAKOM HA3bLIBAIOT AONONHUTENIBHBIM KO-
nAnposaHuem, VIMeHHO K HeMy Npucnoco6-
neHb apudMeTUHeckne yCTponucTea abeo-
JIOTHO BCEX MUKPONPOLLeCCOPOB.

Nepexopn 0T ogHoro cnocoba koaupo-
BaHWA K APYroMy O4eHb NPocCT. JlocTarod-
HO WHBEPTUPOBATL 3HA4YeHWe CcTapliero
(BocbMoOro wnu 16-ro) ABOUYHOrO pa3pana
Y YOANWTE NUwHWA nn6o nobaeuTte Heao-
cTaolumiz mnaawmnin 6ait. Hanpumep:

0000 -> 8000 -> 80

FFFF ->7FFF -> 7F

FF ->7F -> 7FXX

01->81->81XX

Bce yucna B 3TOM nNpumepe — wwecT-
HaguatupuyHbie. Jlo6aBnsembit mnan-
wmit 6anT XX MoxeT GbiTb mobbiM, HO 0an-
HaKOBbiM BO BCEM npeobpalyemom mac-
cuee. O6biuHO pexoMeHaYIoT NONbL30BATbL-
cA 3HaqueHmem 80H.

(Oxonvanwe cnenyer)
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MUKPOMPOUECCOPHASA TEXHUKA

E-mail: chip@paguo.ru
Tan. 207-89-00

PAANO Ne 4, 2001

"NINTENDO-64" U EE

OCOBEHHOCTMU

C. PIOMMK, r. YepHuros, YkpanHa

Mukpocxemb Bupeo-LIAIN U4 VDC-
NUS-A (B xopnyce SOP-24) n xogepa U5
ENC-NUS (B kopnyce SOP-14) npeobpa-
3y10T UMGPOBLIE BUAEOOAHHBIE B CUrHA-
nbt RGB n panee — B NTSC. Cxema Bknio-
YeHua xoaepa nokas3aHa Ha puc. 5.
Ha Bunky P7 "MULT!I QUT", kpoMe nonHo-
ro LUBETOBOrO TENeBU3NOHHOrO CUrHana
V, NOCTYNaoT OTAENLHO CUrHANBLE APKOCTH
(Y-OUT) v userHocTn (C-OUT), npeaHas-
HAYeHHbIe ANA TeNeBu30pOB, CHabXeH-
Hbix BxogoM S-VIDEO. Auwopb c6opox

B kauecree aynmo-LIAN B “Nintendo-64"
ucnone3osana Mukpocxema BU9480F
¢dupmel Rohm Co. Ltd. (B kopnyce SOP-8).
Mo npuHumny pencrewa OH 16-pa3pan-
HbIA, ABYXKaHANbHBIN, NOCNE[OBaTeNbHO-
ro Twna, €O BCTPOEHHBIM LUGPOBLIM
GUNETPOM U ABYKPATHBIM UHTEPNORATO-
pom. OCHOBHBIE NapaMeTPbi: HANPAXeHUe
nntanua — 3...5,5 B, Tok notpebnenua —
3,6...6 MA, k03bdUUMEHT HEeNUHEUHbIX
nckaxennin — 0,05...0,12 %, oTHoweHWe
curnan/wym — 6onee 86 nb, nepexoaHoe

5B P7 "MULT! OUT"
K KOHT. 46 K R57 (cm. puc. 6) 12<R
P5.P6
avne KRS8 (cM. puC. B) < "<L
14 C15 R575 L 10458
C126 0,68 Mk RS <
218 — ' L cl Ky
Us DAS DA6 —|— 150
R10 100 ENCNUS VP &l o 8c-out
z [ 1048 Il 13 N N AN
84 I 3 He| $15 Re7s 8anp
S RS 100 Lo {1
2 5 0 ! c2 2GND
i C124 0,68 Mk 6 C15.C16 62 | | N
. 20m =168 | -
|| B
R8 100 | R oarq|craoorm
" P {
\13 210,068 mx 55 DAB.1 DAS, DA7 N C11150
Kews. 8 U7 3 omsoas P L
Puc. 5
R222x DI-T~ C24 3zilux x16 B
+33B == 14— |
| lcaar0m =168 RSB 1 k L
Kewis. 8 US,_MUTE ~ +|| I K koHt 11 P7
Buie. 4 U3 — |
C320,068 M 10102 ¢ 6= 238200
Kewe. 4 U1 LN ‘” l T T—I_ I
carogeem| 4lzhzlithol o

R-N
Kebe. 1 u1<—| l_ AMP-NUS
1
cab?Do.oes MK o
K koHT. 24 _SOUND-L L .
‘_T_| Rz 200| =F.C28 10 MK = 16 BI
Fere Rj}go 33 Mk R‘: - C1228200
€29 0,068 MK *168 7 1k R
K koHT. 48 _SOUND-R || K xoHT 12 P7
PS5, P6 1M Rz1200
{~1
T

+12B -

Puc. 6

DA5—DAS8 3awmwialoT BeixOAHbIE LNy OT
nepenanpsaxenuii. Curnan V Ha narpyake
75 Om umeet pazmax 1...1,5 B, pocra-
TO4HbIA ANA ero HenoCPeACTBeHHOW No-
0a4n Ha TeNeBU30pP UMW LUBETHON MOHW-
Top. CMmeck kanposbix (60 1) ¥ CTPOUHbIX
(15,6 «T'w) cunxponmnynbcos SYNC Mox-
HO HabMOaaTL HA KOHTaKTax 46 PasbLeMoB
P5 u P6. Curnan H — uMnyneCbi anvrens-
HOCTLIO 2 MKC, CneayioumMe C HacTroTon
CTPOK ¥ COBNaJalouMe No BPEMEeHU CO
"BCNbiUKAMW™ LIBETOBOW NOAHECYWen
B BUAEOCUrHane.

Npogonxenye.
Havano cm. 8 “Pagno®”, 2001, Ne 3

3aryxaHue Mexdy kananamm — Gonee
95 nb, MYHUMAaNEHOEe CONPOTUBIIEHUE Ha-
rpyaku — 10 kOm.

Cxema BbixOAHbIX Lienei kaHana 3syka
npueegeHa Ha puc. 6. Ycunurene U2
AMP-NUS (B xopnyce SOP-14) umeer ko-
3GOUUMEHT YCUNEHUA NO HANPAXEHWUI0
OKONo 5. [1na paciumpenus ANHAMUHECKO-
rO AnManasoHa Mukpocxemy U2 nuraior Ha-
npsxenvem 12 B. B apyrux yanax npu-
CTaBKW 3TO HANPAXEHWEe He UCMNONL3yeT-
ca. Curnan MUTE, nocTynaiowwmii ro uenm
R2R19D1C34, GnoxkmMpyer kaHan 3syka
NPWY CHUXEHUW HANPSKEHUA NUTAHWA NPK-
CTaBKHW, B TOM YMCNe NPUMEPHO Ha 2 ¢ No-

cne ee BKNOYEHUA. ITO yCTpaHAeT NoCTo-
POHHWE 3BYKW, BO3HUKAIOWME B Pe3ylibTa-
Te nepexogHbiX NPOUECCOB B LUMGMPOBbLIX
yanax.

Mukpocxema U2 crHabxena nononHu-
TenbHbIMU BXOOAMU (BLIBOAbLI 5 U 10), KO-
TOpbie COeAMHEHbI C KOHTaKTammu 24 v 49
po3eTok P5, P6. B peaynerate MBI moxer
BOCNPOU3BOAUTL 3BYKOBbLIE CUrHanbi, re-
HEPUPYEMbIE KapTpyuaxem unu mobbim
APYFMM YCTPOWCTBOM, NOAKMNOHAEMbIM
K 3TUM po3etkam. Cioaa xe BO Bpems pe-
MOHTA MOXHO 100aBaTe CUMHaL! OT 3BY-
KOBOrO reHeparopa.

AMNIUTYOA HANPAXEHWUs Ha BbiXOLAX
nesoro (L) u npaeoro (R) crepeockaHanos
HaxoauTtca B npepenax 0,25...2,5 B. Ecnm
TeNeBn30p, COBMECTHO C KOTOPLIM pabo-
Taet “Nintendo-64", He uMeeT cTepeoka-
Hana 3Byka, ero MOHOQOHUHECKUIA BXOL
NOAKHONAIDT K COEAUHEHHBIM BMECTE KOH-
TakTam 11 mn 12 Bunku P7. Bocnpouasectu
NOMHOUEHHbIA CTEPEO3BYK B 3TOM Cny4ae
MOXHO C NOMOLLBID OTAENBHOTO CTepeo-
doHnueckoro YM34 unm ronosHbix Tene-
¢GOHOB, NOAKMOYUB MX HENOCPEACTBEHHO
K YKa3aHHbIM KOHTaKTaMm

Y3en cuHxpoHW3aumK, cxema KoToporo
nokasana Ha puc. 7, COCTOMT U3 ABYX re-
HEeparopoB-CUHTE3aTOPOB 4acror U7
n U15 MX8330MC (B xopnyce SOP-8)
C COOTBETCTRYIOLLMMUY KBAPLIEBLIMU PE30-
Haropamu. Curtan sacroro 94 My (32/5

X1143My c3ges

U7 MXB330MC
X0| 6 |CLk1 [B—e3 58 My
XI
Cc40 il Kewb. 11
68 EN LA U4, U9
RIEETT €144 0,068 Mk
Kewe 8Us=——I~ —t— ||
X2147Mry c147 68
U15 MXB330MC
xo| 6 s
XI CLK2 94Mry
cl46 7
I [E——

+338B-e— Kpgum. 4 U7, U15

Kewe. 2 U7, U15
Puc.7 L

HacTOThi KBAPUEBOro pe3oHatopa X2) —
TaKToBbivl anA npoueccopa. Curnan vac-
ToToM 3,58 MI'uy (1/4 4acToThi KBAPUEBOrO
pe3oHaropa X1) Cnyxur ueeToBon NogHe-
Cyulen TeneBU3uOHHOTo curHana NTSC.
Ha puc. 8 — cxema yana nuranus, pac-
NONOXEHHOrO Ha NPOUECCOPHOW nnave
“Nintendo-64". Beikmouarenem SW1
BK/MOHAIOT U BBIKIOHAOT NPUCTaBKy. Koraa
OH 3aMKHYT, Hanpaxenua 12 u 3,3 B ot Bbi-
HOcHOro 610Kka NUTaHWA NOCTYNAIOT B CUC-
TemMHbin  6nok.  Mwukpocxema  U13
BA178MO5FP ¢upmel Rohm Co. Ltd. —
MHTErpancHbii cTabunua3arop Hanpsxe-
HWeM 5 B ¢ gonyctumbim Tokom 0,5 A (aHa-
nor — KQ1158EH5A). Mukpocxema U12
PQ7VZ5 ¢umpmbr Sharp — crabunusarop
C perynupyembiM B npegenax 1,5...7 B Bbi-
XOAHbIM HanpsaxXeHWeM. Py ykazaHHbIX Ha
cxeMe HOMUHanax peanctopos R26 u R27
OHO paeHo 2,6 B. K nuHuKM 3T0ro Hanpsixe-
HUA (Viem) NOAKMOYEHBE “XONOAHBIE" KOHE



Ubi COMMACYIOLWMX PEe3UCTOPOR LIENEen Bbi-
COKOCKOPOCTHOW nepenayv undpoBbix
N@HHLIX MEXAY NPOLEeCCOPHBIM AAPOM
¥ namateilo. C NOMOLLLID PEe3UCTUBHOTO
nenurens R25R35 nonyuyaioT Heobxoau-
moe ana pabortet O3Y npucraskm Hanps-

"Nintendo-64" n 6e3 npobnem 3anyckare
urpbi! Pazymeercn, C TONKW 3pEHUA A3bi-
KOBOro 6apbepa ameprkaHCKUe KapTpua-
XMW NyHLe, HO U € ANOHCKUMK 0coBbix NPOo-
6rneMm He BO3HWKAET, TaK KaK NonoBMHA
HannUcen, NOABNRIOLIMXCA HA 3KpaHe Mo
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xenuwe 1,9 B (V). Bce uenu nuraHun 3a-
6510KMPOBaHbI MHOTOHUCNEHHBIMKW Kepa-
MUYECKUMK KOHOEHCATOPaMK eMKOCTLIO
0,068...2,2 mx®. Tonbko B uenu 3,3 B mx
0KONOo COTHM (!).

Mukpocxema U3 28GE (B kopnyce
SOT-23/5) — nerekTop CHUXKEHUA NUTao-
wero HanpsxXxeHWA. B aHrMoA3bINHON NuTe-
patype NopobHbie MUKPOCXeMbl HasbiBa-
10T supervisor (Habmoparens). Hu3kui no-
rueckuii ypoBeHb CUrHana Ha ee BbiBoAe
4 curHanmanpyet O TOM, 4TO HanpAXeHue
B uenwu nuranua 3,3 B menee 2,9 B. 3tor
BbIBOA COeaMHeH C uenamu cbpoca npo-
ueccopa v 6noKMpPoBKK KaHana 3eyka. Ta-
kMM 06pa3oM oBecneunBaeTcA aBToMaTH-
yeckuit nepe3anyck MBI nocne xparko-
BPEMEHHbIX "NPOBANOB” NUTAIOWEro Ha-
npsxenus. B kawectse mMukpocxembi U3
MOXHO mucnonsaosats KP1171CN28, or-
SINHAIOLLYIOCA KOHCTPYKUMEN Kopnyca.

KAPTPUAX

dupma Nintendo Has3biBaeT CMEHHbIe
M3Y, xpaHsuwue WrpoBbie NPOrpaMmbl,
GAME PAK vnu CASSETTE. Tem He MeHee
6ynem npuoepxueaTeca 0BLEeNPUHATOro
NS BCex HocuTeneir UrpOBbiX NPOrpaMm
(KpOMe NnasepHbIX OMCKOB), HE3aBUCUMO
oT Tvna MBI, TepmuHa "kapTpuax”, Tak
KaK CnoBo “"xaccera” y pRaoBbix notpebu-
Tenen 6onbiue aCCOUMNPYETCA C MarHUTO-
¢oHoM umnu potoannaparom. Kak yxe or-
MEHaoCb, MMEHHO KOHCTPyKUMeR KapT-
praXa pas3nuualnTca ANOHCKUE W amepu-
xanckue moaeny “Nintendo-64". Mx npu-
HaOMEXHOCTL OTpaXeHa B MapKUpOBKe:
NUS-006 (JPN) — AnoHCKuiz KapTpyuaoX;
NUS-006 (USA) — amepukaHCKWIA.

Kaprpuax ny4ise Bcero nokynarte, Npu-
x0as B Maraamwd co csoein MBI u npobyn,
BXOAMT W Npeanaraemoe Bam usnenve
B NPEOHA3HAYeHHOE AN Hero rHe3no (po-
3eTky P5). Onpenenvte ¢GOpPMY BLIEMOK HA
3a[Hel CTOpOoHe KOpNnyca KapTpwuaxa apy-
ryum cnocoBbom 6e3 cneumanbHbiX HaBbiKOB
BecoMa CNoXHO. OaHako, eCcnu 3aaH
NONOBKHY NNACTMACCOBOro KOPNyca KapT-
pyUaXa ynanuTb, ero MOXHO yCTaHasnu-
BaTe B rue3no nwbon  mopenu

Xx0Ay wrpbl, O6GbIMHO BbINONHEHA NO-aHr-
nWACKM, a BO3rnacw, noaobHbie “ban-
3an!”, NoHATHLH 6e3 neperoaa. Ipu nokyn-
Ke PeKOMEeHAYeTCA Ha MecTe NpoBepuTbL
paboTocnocoBHOCTL KapTpmMaxa, TaK Kak
MHOrOa ero LeHa — YyTe NIM He TPeTb CTo-
MMOCTM CaMOM NPUCTaBKK.

Ana nuTanma kapTpupxa Tpebyetca Ha-
npsxedve 3,3 B npu Toke notpebnenus
10 mA. Pasmeph: kopriyca — §15x75x19 mm.
BHYTPM Hax0aMTCA SKPAHUPOBaHHas neyar-
HAA Nnarta C HECKONbKMMWU MUKDOCXEMAMM
B kopnycax DIP: cneuvanm3npoBaHHbIMU Ma-
couHbiMM 28-BbiBOAHLIMK [13Y, Hanpumep,
NUS-NKIJ-0 ¢dupmbr Toshiba (TC536433P,
TC533233P) 1 16-BLIBOQHBIM KOHTPOIIEPOM
CIC-NUS-6102 ¢pumpmi: Nintendo. B otnuive
OT APYTYX NPUCTABOK, KAaPTPWAX YCTaHas M-
BAOT B PO3ETKY CUCTEMHOIO 6noka Takum
06pa3oMm, 4TO CTOPOHA YCTaHOBKWM MWKDO-
CXEM Ha Ne4aTHo nnare kapTpuaxa obpa-
LieHa B CTOPOHY, NPOTUBONONOXHYIO SmLe-
BOW naHesm 6noka. 310 CNeayeT y4UTbIBATD,
€CM NPUAETCA NOML30BATLCR KAPTPUIXKEM
C NMOBPEXAEHHLIM MM OTCYTCTBYIOLLMM KO-
MyCOM.

MudopmaumnonHas emxocTs F3Y He
npesbiwaer 128 M6UT, HO JaHHbIE XPaHAT-
CA CXaTbiMM B BOCEMb pas, NnoO3TOMY pe-
ansHbIW 06bEM MIPOBLIX NPOrPaMM AOCTU-
raet 1 Bur (128 M6aur). ins cpaBHeHua
camblie eMmkue KapTpuoxu ana “Sega
Mega Drive-2" xpansaT B 30 pa3 MeHbLe
widopmaumu. Cnop 0 ToM, npasa v 6bina
¢uvpma Nintendo, BbiGpas B Ka4eCTBE HO-
cutens undopmaumn N3Y, a He CD-ROM,
WCTOPUHECKU pelumnca He B ee Nonbay.
Hanpumep, xopowas wurpa ana “Sony
PlayStation” 3aHMmaeT ABa nasepHbix AUC-
xka unm 1,3 MBant. Ana "Nintendo-64" Ta-
xme 06beMbl TEXHONOMMYECKK HEAOCTUXM-
Mbi MM GaHTacTUYeCKU A0POrY, K TOMY
*E CMEHA KapTPUaXen BO BpeMs Urpbi (No
aHanorMm CO CMEHOW AMCKOB) kaTeropu-
4YEeCcKW 3anpeLleHa.

SAMTYLUKA PACLUMPUTENSA NAMATU
He6onbiuyio nevatHyio nnaty NUS-008

Jumper Pak, Bctaenaemyio B posetky P1
"MEMORY EXPANSION", vHorpa HasbiBa-

10T "paciumMpmuTeneM NaMaTH”, 4TO Hesep-
HO. 310 06bitHan 3arnywka, COCTOAWAnN
B OCHOBHOM M3 Harpy304HbIX PE3UCTOPOB
Ee cxema noka3ana Ha puc. 9. bes 3a-
rnywkn “Nintendo-64" e wucnoptuica
HO 1 paboTaTe He CMOXeT, TaK Kak Nno ue-
nY, coeauHALIEeN KOHTaKTE 3 1 17 BUNKKW
CN1 Ha MUKpOCXeMbi BHYTpeHHero O3Y
W LIEHTPANLHOIo NpoLeccopa CUCTEMHOTO
6noka, NOCTYNaeT TakToBbik curHan. faxe
€CNW 3TW KOHTaKTbi COEAVHUTL, OTCYTCT-
BWE COMACOBaHHbIX HArPy30K HAa MHGOP-
MaLIMOHHBIX NMHKAX NpuBegeT K c6oAmM
NporpamMMmb:.
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3arnylKy yoansoT nepeg ycTaHOBKOW
B po3eTky P1 HacTosWero pacwmpurens
NaMATK, KOTOPbIN, KaK yXe CKasaHo, B OC-
HOBHOW KOMIMNEKT NPUCTABKU HE BXOAMT.
B cnysae nonomku paborocnocobHOCTL
3arNylkn HeTPYOHO BOCCTAHOBWTL, 3ame-
HAR BbilleAlwmre U3 CTPoa pe3ucTope SMD-
cBopok RA1-RA3 otaenbHbIMY YWN-pe3nc-
Topamy unM obbiuHbiMu OMAT-0,125 Ho-
muHanom 51 Om, MakcvmansHO yKOpOTUB
BbIBOAb! NOCNEAHUX.

© eqyer)

PTL "NPOMETEN" —
PAOVOSIOBUTENIO

PannoKOHCTRYKTOPE — HOBGLI@
pa3paborku Ha 6a3e mukponpouec-
COPHOI TEXHUKU U HEe TONbKO. LLInpo-
KM CNEKTP 3NeKTPOHHbIX KOMNOHEH-
TOB, FOTOBbIX U3AENUIA, KOPNYCOB U UH-
CTPYMEHTOB

KomneioTepHbiii MUP — IBM-xom-
nnexTywowme, Hoyrbyku, nepude-
puiiHble YyCTPOMCTBA U pacxXoaHbie
MaTepmansi.

OT Bac — YUCThIA ONNa4eHHbA KOH-
BepT ¢ Bawmm obpatHEIM aapecomM ans
6ecnnarHoro karanora

426072 r. kesck, a/a 1333
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E-mall: comp@paguo.ru
Ten. 207-89-00

PAAMO Ne 4, 2001

YNPABJIAIOLUAS NPOrPAMMA A
SHAKOCUHTE3UPYIOLLEIO XKKU

M. BYPOB, r. Koctpoma

CerogHa Ha POCCHUHCKOM PbIHKE 3NEKTPOHHbIX KOMIMOHEeHTOa
MOXHO NPUOBPECTH PA3NNYHBIE XAOKOKPACTANNNYECKHEe WHANKE-
TOpbl. B COCTAa HEXOTOPBIX N3 HUX, KpOME COOCTAaEHHO NHAUKATO-
pa, axoQMT eLe U KOHTPOANEP, KOTOPLIH 6epeT Ha cebf acio pyTHH-
Hy10 paboTty no ero ynpasnexwnio. Taxoe coameujerne genaer XXKH
aecbhbMa NpPUanexarenbHbiM 4N UCNONL30BAHUA B PA3JINYHBIX 3/1e-
KTPOHHBIX YCTPOHCTaAaxX. B cTarbe onucana nporpaMma, rno3aonfio-
waa ¢ nomowibio IBM coBMeCTUMOro XoMnsilOTEPa yNnpaanare no-
RO6HbIM XKH.

nasoaunachb c NHONKATOPOM
DV-16236NRT/R ¢dupme DATA VISION.

Mporpamma paboTaer Ha KOMIbIO-
Tepe IBM PC B cpepe MS-DOS. XKH
nopknoqaloT K LPT nopty komnbloTepa
110 CxeMe, NPUBEAEHHON HA PUCYHKE.
Ana nuTanma mhaukaropa Heobxoanm
WCTO4YHUK Hafpaxenuem 5 B.

Mocne 3anycka nporpamMmmbl ro-
asuTcA meHio (Tabn. 1). Kaxawii
NYHKT MeHI0 — 3TO kKomanpa XKW.
CnpaBa OT Kaxao# KOMaHabl BLIBO-
AWNTCA €8 KoM B WeCcTHaALAaTUPUYHOM
dopmare

XKW ¢ BCTPOEHHBIM KOHTRONNEPOM
OBIBAIOT 3HAKOCWHTEIVPYIOLUMMW 1 rpa-
duieckumMn. 3HaKOCHHTE3NPYIOWME MO-
ryT MHOULMPOBATL TONLKO 3HAKKW (OObIN-
HO 3TO GYKBBI, LMD PBH ¥ HEKOTOPLIE Che-
LUMANbHBIE CUMBONBI), “3alMThie” B MX
3HAKOreHepaTrope, N nHa4ye Ha3uBalTCA
matpuyiHbiMuM XKKW. B 3asncumocty ot
4UCra CUMBOMOB a CTPOKE W CTPOK OHU
ObsaoT ¢opmaros 16x1, 16x2, 20x1,
20x2, 20x4, 40x2 v ap.

{mrmm e [

Mpepnnaraemas npo-
rpamma paboraer co
3HAKOCUHTE3NPYIOLLNMU
XKW na ocHOBE KOH-
TPONNEpPOB, COBMECTW-
MbIX C KOHTPOJUIEPOM
HD44780 PUpMB
HITACHI, » moxet ObiTb
UCNoNbL30BaHa ANA WU3y-
4yeHna ux paborm. Ot-
napka nporpammbl Npo-

Tabnnua 2

[lpouenypa sanucu B XKW MOOyNb KOMaHIH/ OaHHHX .

NapaMeTpH :

a 3anucHsaeMult GanT

m : Com ~- KOMauma
Data - nDaHHue

Procedure Write Lcd(a: byte; m: mode);

Const .
oRs Set - $08; {RS-1 OMCIfiell BKIIDYEH, KYPCOP BKIIKNYEH;
Re Res - $F7: RS=Ok pexuM BBOma - OEeKPEMeHT,
E_Set s04; {E=2} | TTTTTTTmTTmTmTmmmmmmmmmmmmmmmmmomommmm T mmm T
E Res = SFB; {E=0 & d:
del = 2; {3amepxxa B mecaTkax mumnmcexyHp} Frocedura Init Led;
var Const
h.min,s.ms : Word; Init_Code: array [1..8] of byte
' .8, : i
TimeN,Time : Real; (30,830,530,
Begin $20, YcTaHOBKa 4-pA3pAOHO
____________ 3amEePRKA - -~ - -~~~ — ===~~~ $28, {YcraHoBKa MaTpuum 5x8,2 munm Gonee
HeoGxommma, 4TOOH XKW ycnesn orpaboraTh k 508, -
{ npemunymyn xoManmy SOE, BrIpYMTE OMCOnet u Kypcop}
$04);

GetTime (h,min, s, ms) ;

TimeN:=( (60*h+min) *60+8) *100+ms;

{

Ta6nuna 1
Control program to character LCD module
Command: Data:
Clear display 01h
Home cursor 02h
Entry mode set: dec. DD RAM address 04h
>On/off control: display on, cursor on, blink off 0Fh
Cursor/shift: move cursor right 14h
Function set: font 5x8 dots, 1 line 20h
Character RAM address set 40h+
Display RAM address set 80h+
Write Data to CG or DD RAM
Tabnwuya 3

Mpouenypa uHuULManusaumyi KK Monysf.
KKA B pexume:

} 4-paspanHLil MHTepdenc;
noBe uny Goyee CTPOK OMCINEeA;
dopmaT MaTpuuUL 5x8;

unTepdeiica

IMCINeil He cMewaeTcA

TPOK}
BLIKJIDUMTE OMCIIeH, KYpCOP M MepLaHue}

YCcTaHOBUTE pexuM nexpemeHTa agpeca DD RAM}
var i: byte;

repeat Begin )
GetTime (h, min, s, ma) ; For :‘.:=1 to 8 do begin
Time:=( (60%h+min) *60+8) *100+ma-TimeN; Write Lcd(Init_Codel[i] , Com) ;
until Time >= del; end;
e TR Bnd;

If m=Com then begin
Port [Lptl] :-a and $F0 and Rs_ReB;
Port [Lptl) :=a and $F0 and Rs_Res or E_Set;
Port [Lptl] :=a and $F0 and Re_Res and E Res;
Port [Lptl] :=(a Bhl 4) and $F0 and Rs_Res;
Port [Lptl] :—(a shl 4) and $F0 and Rs Res or E_Set;
Port [Lptl] :=(a shl 4) and $F0 and Rs_Res and E_Res;
end
else begin
Port [Lptl] :=a and $F0 or Rs_Set;
Port [Lptl] :=a and $F0 or Rs_Set or E Set;
Port [Lptl] :=a and $FO or Rs_Set and E Res;
Port [Lptl] :=(a shl 4) and $F0 or Rs_Set;
Port [Lptl]:=(a shl 4) and $F0 or Re_Set or E Set;
Port [Lptl] :=(a shl 4) and $F0 or Re_Set and E_Res;
end;
End;

{Munynsc E

MMnynec

{Komanma (RS=0)}
{Crapwaa rerpana}

Mnapwasa Terpana}
E

{DanHue (RS-1)}
{Crapuasa Terpana}
{Munynec E}

{Mnagwaa rerpana}
{Munynsc B}



Onucanme koMaHga:

Clear display — o4uCTUTL OWC-
nneu.

Home cursor — BepHYTb Kypcop
B HA4ano CTPOKN

Entry mode set — ycranosuth pe-
XYM BBOAA (MHKPEMEHT/OEKpEeMEHT

XP1 DB-25M
DATAS &2 4ne7|Lco
13
8 12|28
DATAT & DBS
r 11]ngy
DATAS & 7 HG1
< DV-16236NRT/R_4 | oo
pamrs €& o€
DATM P 5 iathil
~ ] R1 1
4 Ylaso 2SS
DATA3E ~{vDD
3 VEE
20
GND& R210k
-—-—s +
B
| .

appeca DD RAM — BrgecnaMaTh unm
COBWI AMCNNEs BNpaBO/BNEBO NpW 3a-
nucy koga cumeona 8 DD RAM).

On/off control — BKNKO4YUTL/BbI-
KNIOYUTL ANCNNER, KypPcop U Mepua-
HUE.

Cursor/shift — cmecTute Kypcop
wnu aucnnemn.

Function set — ycraHoBuUTHL PyHK-
uvio (Y1cno cTpok, ¢popmar marpm-
Libt)-

Character RAM address set —
yctanosute agpec CG RAM (CG
RAM — onepaTtusBHan NamATb, B KOTO-
PO HaxoAUTCA 3HakKoreHeparop, on-
peaensiowmn CUMBONB C  KOAaMu
00h—07h. CG RAM umeeT pa3mep 64
Gaiita. Kaxabi cumeon ¢ popmarom
maTpuubl 5x8 TO4YEK OonucbiBaeTcs
6nokom 8x8 Gur. Tpu crapwux 6ura
B KaxnoMm OailTe HE WCNonb3yIOTCA.
Onucanne cumeona ¢ kogom 00h 3a-
numaer 8 CG RAM agpeca ¢ 00h no
07h, ¢ kogpom 01h — c 08h no OFh
n T a.). Nocne 3ron KoMangw AaHHbe
3anucweaiTca B CG RAM.

Display RAM address set — ycra-
HoBUTb agpec DD RAM. (Mpw 3anucu
koga cumeona 8 DD RAM sToT cumeon
BLIBOAWTCA HA ANCINENA B NO3VLIKK, CO-
OTBETCTBYIOUE YCTAHOBNEHHOMY ag-
pecy DD RAM. MNepean cTpoka ancnnen
HauvnaercA ¢ agpeca 00h, BTopas —
40h. KoneuHnbii appec onpenenfeTca
44MCNOM cuMBONOB B cTpoke). MNocne
3TOW KOMaHObl A3HHbLIE 3anUChiBalOTCA
&8 DD RAM

Write data to CG or DD RAM — 2a-
nucatk nanHbie 8 CG RAM unv DD RAM.

Komanpy BuibupaloTr kKnasuwammu yi-
paeneHna Kypcopom ("eesepx’, "BHWU3",
"snpaBo”, "Bneso”). Kpome TOTO,
B ABYX NMpeAnocneaHvx KomaHaax He-
06x00MMO BBECTW LUECTHAALBTUPUY-
HOE 3HauYeHue agpeca, a B nocnea-
Hen — panmbix. Aapec CG RAM nexwurt
B uHTepsane ot 00h no 3Fh, agpec DD
RAM — ot 00h po 7Fh, ganHHme — 3710

E-mail: Bezouglov@serv.ru

“bonan3a-CepBuc” 06bABJIAET NPHEM
Ha ofyueHHe Mo cNeHnanbHOCTH
Macrtep no peMoHTY Tenedonos GSM.

Ob6yuenHe GecnaarHoe ¢ NOCJAENYIUHM
TPYAOYCTPOHCTBOM HA MOCTORHHYIO
BBLICOKOOIIRYNBAEMYIO pabory.
IIpeanourenne HHOrOPOIHHM.
IMpuraawaer Ha paboTy MacTepoB No peMOMTY
painotenedoHOB, AYAHOTEXHHKM.

Obpawjamecs no adpecy: 2. Mockea, ya. b. I'aywxuna, 17.
Ten.: (095) 283-35-25, 283-23-49 Onez Be3yznos

Phytsn

yucno ot 00h no FFh. 3anuck koManabl
B XKKWU ocyLlecTBNAETCA HaXaTuem Ha
knasvwy "Beopn” (Enter) , npwn 3TOM no-
NAeTCA 3BYKOBOW CUrHan

MNporpamma HanucaHa Ha A3blke
Turbo Pascal n ynpasnaer XKW ¢ no-
MOLLbIO Npoueaypbl, TEKCT KOTOPOW
npueeaeH B Tabn. 2. Ota npoueanypa
nepepaer 6aiT a uHankartopy. MNapa-
METP M onpenenseT, ABNAETCA Nwn
a KOMaHAO0N NN NaHHBIMW, U B 33BN~
CUMOCTH OT 3TOro curHan RS npuHu-
maeT 3nasenne nor. 0 (komanaa) nnu
nor. 1 (panHbie). Bce komanabl B Me-
HIO, KPOME NocneaHen, BLINONHAITCA
npy HU3koMm ypoBHe RS (nocnepnss
KOMaHaa — 3anucy AaHHbix, NO3ToOMy
RS — Bmicokuit). B paccmarpusae-
MOM Cny4ae MHAUKaTop NHULnannan-
poBaH ANnA paboThl B PEXWUME HeTbi-
pexpaapaaHoro nurepdeiica. Moaro-
MYy CcHaLYana Ha WWHY AaHHbIX BHIBO-
AWNTCA cTaplwan TeTpaga (YeToipe oun-
Ta) 6aiiTa a, a 3arem mnagwan. Kax-
Aaf nocwinka ctpobvpoBana eanHny-
HbIM UMMNYNLCOM HA BbiBoAe E.

MNepen Tem kak paborartb ¢ XKW, erp
HeobxoaMmo NHULINANM3NPOBATL.
Texcr npouenypb MHULMaNU3aunm
npveeneH B vabn. 3.

Bce npouenypb: paborbl C uHanKaTo-
POM BKNIOYEHB! B NPOrpaMMHbIii MOay b
test_lcd.tpu. Ucxoakmin TeKCT 3TOro Mo-
ayna Haxoautca B ¢aiine test_lcd.pas.
31 daiink Takke MOXHO HaluTK Ha fip-
cepBepe XxXypHana no anpecy:
ftp://212.188.30.179/pub/2001/04/icd. W

Turel

- Cu-KoMnni

LMD

VIS

Cpedcmsa pazpabomku 'l ilﬂ!.;
Armne

u omaadxku oS Philips
ona npogeccuonanos Vietorola

Microchip
Dallus Semiconducror

K Mn ekchble HaKeTbl CPeACTB pa3 - 0orxn.
« UHte wmpoBaHHbIe CPeanl pa3paGoTKH.
‘opbl # acceMO. epbl.
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U3MEPEHUSA

E-mall: measure@paguo.ru
Ten. 208-83-05

PAAMO Ne 4, 2001

JINHEAPU3ALUNA LNOPOBOIO

U3SMEPUTENSA

C. BUPKOKOB, r. MockBa

B pane cny4aes a mobUTensCKoi NpakTuke 303HNUKaeT Heobxonu-
MOCTb IMHEAPHU30BAaTH NOKa33HUA UNPPOBOro N3MepUTensl, RaT4NK
KOTOPOro MMEEeT HE3HAYNUTENbHYIO HENMUHEHHOCTH 3aBUCHMOCTH Bbi-
XO[MHOro HanNpsXeHust OT N3MEPREMOro NapaMeTpa. ABTop npe[na-
raer HecnoxmHsiii cnocob peweHns 3TOW 3aRa4Yn B yCTPONHCTAaax,
B KOTOPbIX NpuMeHeHs nonynsaphbie ALN KP572NB2 nnun KP572MNBS5.

MNpu pa3paborke LndpPOBOro uamepi-
TensHoro Npubopa, Koraa BbIXOAHLIM Na-
pPaMeTpoM [AaT4MKa RBNASETCA Hanpsxe-
HWe, HENUHEHO 3aBUCALLEE OT U3aMepsie-
MOro napamerpa, Henb3f BOCNONb30-
BaATLCA NPUEMaMK, ONUCaHHbIMK B [1—3].
NotpebHocTb NMHeapu3auuy 0ObIMHO NO-
SIBMAGTCH, HANPUMEP, NPY U3rOTOBNEHUN
TEPMOMETPA C TEPMONApPOl4, NOCKOMNbKY
reHepupyemMoe 10 HanpPsXeHWe 3BBUCUT
OT TemMneparyps HenuHerHo. Cxoamas
npobnema MOXeT BO3HUKHYTb ¥ NPW pa3-
paboTtke Apyrux UMdpoBbIX H3MEpUTENb-
HbiX Npubopos. MNpymeHeHwe Xe pasnuy-
HbIX HENVHEWHLIX npeobpa3oBareneit Ha
AMOAAxX KM MHBLIX NONYNPOBOAHWKOBbIX
npubopax noaLac He MOXET AATb Xenae-
MO TOHHOCTH M3-3a TPYAHOCTY UX pacye-
Ta, TemMneparypHoW HecTtabunbHOCTU
¥ NNOXOi NOBTOPREMOCTH.

Opyroe peno, ecnv npymennts ALLMN,
BBYUCISIOWIUA OTHOWEHWE OBYX MOAaH-
HbiX HA HEro Hanpsxexuid. Torga 3Ty 3a-
pavy pewwuts 6yaer HerpyaHo. Ha puc. 1

Ugiox

0 N
Puc. 1

nokasawbli ABa BapwaHTa 3BBUCMMOCTM
HaNPAXEHWA [ATYMKE OT BEMMHNUHBI M3ME-
psemoro napamerpa N. ECnv npu 3asu-
CHMOCTH, ONUCLIBAEMOM KPWUBON 1, Ha Bbi-
oA, ALIN nns noaknioveHus o6pa3uoBoro
Hanpsxenwn Ui, nopasarb pPa3HOCTb
CTabunbHOro 3TANOHHOIC HANPSXEeHUA
U., v yactn exogHoro kU,, (pmc. 2), roe
k= R2/(R1+R2), TO ¢ yBennyeHvem na-
pameTpa 3HadeHre U, YMEHbLIAETCH
1 Npy 6OMbLLIMX 3HAYEHUSX N3MEPREMOrO
napamMerpa nokasanuws AL cranyT Bbi-
e, 4eM Npu OTCYTCTBUM NMHeapu3aLmmn.

AHanoOrmMyHO NpW 3aBUCUMOCTH, ONU-
ChiBaeMoi Kpyeo# 2, Ha BxoA, Uy, cnegy-
€T NOAAaBaTb CYMMY 3TAJIOHHOIO Hanps
WEHUS U 4acTu BxoaHoro. Torpa ¢ ysenu-
YeHuem napamerpa o6pa3uceoe Hanps-
weHue Uy, Takke BO3pacTaeT v nokasa-
Hus ALIM npw Gonblumx 3Ha4YEHUAX BXOA-
HOIO HaNPSXEHUs CTaHYT HUXE, Yem Npu
OTCYTCTBUW NMHEAPU3ALUN

B atux cnyyanx nokazanus N ALIN Gyayr
BbIPAXaTbCs, KaK Cka3aHo B [4), popmyrnoin
N=1000U.,/Uqs,=1000U,../(U,.£kU,,), roe
3HAK B 3HAMEHarene OnpefenfercA Tem,
CYMMMPYIOTCS W4 BBIYMTAIOTCA COOTBET-
CTBYIOLLME HANPRXEHUS.

Ons nuHeapu3auvm NOKa3aHWiA KOH-
KpPETHOro patumka Heobxogumo Boibparb
[BE TOYKW COMPAXEHWUA HA COOTBETCTBY-

DD1
KP572(1B2
KP572185

+Ugx |A/#

+-)
R1

3 +Uobp
o
2 -Uobp

RrR2

-4 -Uex
Puc. 2

owen kpneon puc. 1, B KOTOPbIX Nokal3a-
Hus ALN GyayT TOMHO COOTBETCTBOBATL
N3MepsieMoMy napamerpy. TpeTes TOu-
KA — 3TO HyMb, NOCKOMBKY NPYU BXOAHOM
Hanpsxensun ALIN, pasHoM HyMIO, NoKa3za-
HuA ALIMN Takke paBHb HYMO.

MycTb paTivk reHepypyer Hanpsixe-
Hue U, npy BenvyvHe namepsaemMoro na-
pametpa n,, U, — Npw BenuunHe napame-
TPa N2 ¥ Uz>U,. 330a0MMCA TakuMun Xe
nokazanusimu ALMN npy yka3aHHbIX 3Have-
HWAX NapameTpa — Mn; N My

CocraBum CUCTEMY W3 ABYX YpasHe-
HW C ABYMA HEN3BECTHLIMU K 14 Uy,

n; = 1000U,/(Uy,+ kU, );

ny; 1000U2/(U37+ kUz).

Cuvcrema pewaercs HECNOXHO:

k = 1000(Uz/nz— Uy/n,)/ (U~ Us);

Usr = U,(1000/n2— k).

B kauecTee npuMepa PpacCMOTPUM fin-
HEAPW3ALMIO NOKa3aHuiA 4N1s1 TEPMOMET-
pa Cc TepMOoNapoi XpOMesb-KONEesb, reHe-
puypyilowei Hanpsxenme U, = 14,57 mB
npw temneparype 200 °C u U, = 31,48 MB
npw 400 °C. Toskamu conpsxeHus Boibe-
pem 200 °C 1 400 °C:

k=1000(31,48/400-14,57/200)/(31,48-

14,57)=0,345949;

Uar 31,48(1000/400-0,345949)=
=67,80952 mB.

3Hak BENUUKHBL K — NONOXUTESNBbHBINA,
no3ToMy B Cxeme puc. 2 ans obecneye-
HWUS CYMMWUPOBAHUA 3TaNOHHOTO U 4acTn
BXOAHOIO HanpPsiXeHuit NONAPHOCTL NO-
[AYM CuUrHana oT faruvka cnenyer cme-
HUTL HAa NPOTMBOMOMOXHYIO, NOAKNIONE-
HWE NOKa3aHo Ha pyC. 2 B CKODOKax.

Ha pue. 3 npueeaeHs 3aBUCKMMOCTU
pacueTHon owmbKY NOKazaHui TEpMOME-
Tpa OT TEMNeparypbl C NUHeapwlauuvent
v 6e3 Hee (kpuabie 1 ¥ 2 COOTBETCTBEHHO).

+

Usm

BugHo, 4TO nuHeapwl3aums npuweena
K YMEHbLEHNIO OwnbKy NpyMEPHO B CeMb
pa3. Ele HeMHOro MOXHO YMEHbLUUTL
owurbKy, ecnv B Ka4eCcTBe NEePBOA TONKU
conpsixenusi Buibpare TeMneparypy He-
ckonoko mexee 200 °C.

AnanoruuHmii pacqer 6wn npogenaH
A9 TOW Xe TEPMONaphl B AUANa30HE TEM-
neparyp 0...800 °C n 0...200 °C. [na pya-
na3ona 0...800 °C makcumarnbHas owmb-
Ka U3MepuTens ¢ nuHeapmu3auneit CocTe-
suna npumepHo 10 °C u npw ee oTcyTCT-
Bun 25 °C (3¢dpPekTMBHOCTL NUHEBPU3a-
uumn HeBenvka). B bonee y3kom nHrepea-

At°C

N 1/

ol I\ )4
b N 7'7
14 <~—

0 50 100 150 200 250 300 350 £°C
Puc. 3

ne remneparyp — 0...200 °C — nuxeapu-
3aumss BeCcbMa 3¢pPeKTUBHA: NOrpPeLL-
Hocte okono 0,3 °C (6e3a nuHeapwaa-
ummn — 5,3 °C).
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BbiCOKOKBYECTBEHHLIE AWHAMUWKMN
Peerless, SEAS, Vifa-ScanSpeak,
a TaKxe KOMMMNEKTYIoUME W YepTexu
A1 CAMOCTORTENbHOIO KOHCTRYWPO-
BaHWA aKycTudeckux cuctem Hi-Fi, no-
MalHero kmHoTearpa v car audio. Jo-
cTtaBka no Poccum

Ten.: (095) 737-09-67;

(812) 327-00-48.

E-mail: roman@arkada.com

Internet: www. arkada.com
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HMNO® “3NIUC™ npepnaraeT asToMo-
bunbHbie ¥ OPUCHO-KBAPTUPHBIE CUC-
TeMbl curHanusauun cepww “Bapc”,
nonysuswe gunnom eoictasku “CU-
BUPCKUE ADUHbLI®, cuctemm 3nek-
TPOHHOIO 3axurasus "TangyH" v opy-
ryl0 3NeKTPOHWKY, a Takxe Habopbl nn
nx CaMOCTOATENbHON cOopku. Llenb
Huakme. Karanor 6ecnnathbii. Baiu
KOHBEPT 3HAYUTENLHO YCKOPWUT €ro no-
nyuenwe. 636000, r. Cesepck Tomckom
obn., a/a 454.



YHUBEPCAJIbHbIN
TEPMOPEINYNATOP
AN9 OBOLWEBOAA-NTIOBUTENSA

L. TU3ATYJUITAH, r. Tomck

Tepmoperynarop npegHa3Ha4yeH AN\ NporpesaHufa CeMaH U aBTo-
MaTH4YeCKOro NOAAREPXaHNR HOYHBIX U BHEBHbBIX TEMIEPATYP NPY Bbi-
pawmMBaHnn paccanbl OBOLWHBIX KyNnbTYp H8 MOROKOHHHUKE, 3aCTeK-
neHHom GanxoHe unu B HeoborpesaemMoi Tennuye.

Mnorve 60ne3Hy OBOLUHBIX KYNLTYP
rnepenanTca Yepe3 CeMeHa, n ux nepea
nocagxkon B rpyHT Heobxoamwmo obeaaa-
pa3uTb nporpesanwem. C Apyron cropo-
Hbl, BhiPallMBaHWe paccagbl B YCNOBUAX
MNOHWXEHHOM OCBeWEeHHOCTY Tpebyer co-
bnioaeHus ONPeaeneHHoro TeMneparyp-
HOro pexuma. O6e 3t GyHKuun BLINON-
HRET NpeaiaraéMblii BHUMaHWIO YuTare-
neir repmoperynaTtop. On nogaepxusaer
380aHHLIE 3HAYEHWUA HOYHOW WU OHEBHOW
Temneparyp B awana3one or 0 po
+25 °C npw NoaKMNIoHEHUN HAarpy3oK (BeH-
TUNRTOPA, TEN/IOBEHTUNIATOPA, KUNATUNL-
HMKa) MOWHOCTHIO A0 1 KBT. B pexwume
nporpesanva cemsan obecneunBaeTcs
Temneparypa ao +62 °C.

PaboTaer TepMoperynsTop cnenylo-
wum 06pa3oM. Houbio, NPY HU3KOW OCBE-
WEHHOCTH, conpotuenenwe $oTopesnc-
Topa R2 (cM. pMCYHOK) AOCTATOYHO Bbi-
COKO 1 HanpsXenue Ha ABYKKEe NoacTpo-
eyHoro pesucropa R3 He B COCTORHWKM OT-

3anycka cumucTtopa VS1 pasopeana. Ha-
NPSXEHWE X€ Ha BbIXOAE KOoMMaparopa
DA2 6nm3ko k Hynio. B peaynerare cpaba-
TeiBaeT pene K3 v erokontakte K3. 1 (2, 3)
3aMBLIKAIOT Lenb 3anycka cummucTopa VS2,
BK/IIONAETCA BeHTWNATOPR “Oxnaxgenuwe”
N XONOAHLIA HOYHOM BO3AYX NOCTynaer
B 3aMKHYTHIA 06bEM TENNMLLI C PAcnono-
XXEHHbIM B Hel Tepmope3ucTopom R11.

Mo Mepe OxNaxaeHUA NOMELLEHWR CO-
NpoOTUBNEHNE TEPMOPE3NCTOPa YBENINHN-
Baercs, MocT HanaHcupyeTcs ¥ BEHTUNA-
TOp OTKMO4AETCA. [Py NOHKEHUN TEM-
neparypbl HWXEe 334aHHOM0 PErynmpoBoy-
HbiM pe3aucTopoM R10 3nayenua nHanps-
*enwe B Touke B okaabieaeTcs BbilLE, HEM
B TOuKe A. HanpsxeHue Ha BbiXOAe KOM-
napatopa DA1 CTaHOBUTCA PaBHBIM HYSIO,
v cpabarbiBaeT perne K2. Ero koHTakThi
K2.1 (2, 3) 3BMBKAIOT LUENb 32MyCcka CUMK-
ctopa VS1. Bxniouaertca kanan "Harpes”,
W TENNbLIA BO34YX U3 KOMHATL! HArHETaeT-
cf B oborpesaemuii o6bem.
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MNocne Bocxoaa conHua Temneparypa
BHYTPW 3actexnenHoro GankoHa wnu 3a-
KPbITOM Tennulbl BbICTPO NpeBbICUT Ha-
PYXHYI0O ¥ Kanan “"Harpes” OTKMIOHUTCA.
OpHako TemnepsTypa Ha bankoxe n B Ten-
WL BCNEACTBUE YBENMHEHWUA CONHEYHOM
paguaumy NPOACMKAET pacTw, a Hanps-
x*enue Ha Tepmopeanctope R11 B Touke
B — naparb. Hanpsixexsne mexgy Touka-
mu A u C scero 40 mB, n temneparypa
TEPMOPE3NCTOPa A0MKHA BO3PacTy Npu-
6nuavtensHo Ha 0,3 °C ans toro, 4Tobm
Hanpsxenue B Touke C nNpeBbicUno Ha-
npsxeHue B Touke B 1 Bknouuncs bl ka-
Han "Oxnaxaenve”. 3o0Ha HevyBCTBUTENL-
HOCTM TEpMOpe3ucTopa B npeaenax
0.3 °C neobxoauma Ana NPeaoTBpPaLLEeHHs
asTokonebarenbHbIX NPOLIECCOB B CUCTE-
ME aBTOMATHU4eCKOro perynvpoBaHms.

B pexwme "Mporpes” K NoACTPOEYHOo-
My peauctopy R12 nopgkniousercs noacT-
poeuHbIid pe3aucTtop R14, KOTOpbIM Bbi-
CTaBMNSETCH MakCunmanbHaa TeMneparypa
TepmocTatupoBaHus, pasHan 62 °C. Pe-
aucTopu R16—R19 npeagnasHaqenbl oA
noaorpeBa BO3AyXa C LUENbIO NOHWKEHWA
€ro OTHOCUTENLHOM BNaxHocTW. Ok pas-
MELLAIOTCA PaBHOMEPHO BHYTPW KOpnyca
YCTPOMCTBA B HUXHEN €ro 4acTu.

MuraeTcA TepMoperynaTop OT OAHO-
NONYNepUoOAHOro BLINPSIMWUTENA C racs-
LLMM KOHOEHCATOPOM.

B yCTpoIiCTBE NpYMEHEHb! NOCTOSHHLIE
peauctopbl C5-42B-2 (R20), KMM-0,125
(R15) v MNTT (ocTanbHbie), NepemMeHHbie
peavcTopm — CIM-1A (R10, R13), nopcr-
poeunsie — CMN3-19a, TepmopeancTop
R11 — MMT-1, ¢oropeanctop — CP2-1.

KoHpewncetopw KS50-16  (C1)

Xl w K73-17 (C2). Pene K1—K3 —
2030 repronosbie PAC55A ¢ conpoTus-
nenvem obmortku 1880 Om. Bmec-
10 cummucTopos KY208I moxHOo
wncnone3osate KYE02(. Mpy kom-
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MyTauuy NpubOpPOB MOLUHOCTHIO
soine 1 kBr HeoOGxoaumb Gonee
CUNBHOTONHLIE NPMEOPH! C COOT-
BETCTBYIOLLVMW TEMNNOOTEOLAMM.
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Tpananctops  KT3102 moryT
uMeTb MoBoN GyKBEHHLIN MHOEKC
OCHOBHBIE AETaNN TEPMOpEery-
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naTOpa CMOHTUPOBaHLI HA OAHO~
CTOPOHHEW NeYaTHON nNnare, pas-
MELLEHHOW B METaNIMYECKOM
Kopnyce. Ha ¢poHTansHOW ero

A
U

—_I_”” V7 KJ1026

CTOPOHE YCTAHOBNEHb rHesna
AN NOAKMONEHUA CETEBOro Ha-
NpAXeHUss W BEHTUNATOPOB,

Soxnami"

RZ7
+158 t 50 V52

KPWITL TpaH3ancTope: VT1, VT2. B pesynsb-
Tate obmotka pene K1 okasmBaercs
obecroyenHoit 1 ero koHTakTel K1.1 (1, 3)
3aMKHYTE. [pyM NepeMeLLesny ABrUXKa
perynuposo4HOro  peauctopa R10
("Ho4b") B HUXHEE (N0 CXEME) NONOXKEHWNE
npovcxoaut pasbanaHcupoBka MOCTA,
obpa3osaHHOro peawncropamu R6—R11,
¥ HBNPsXeHue B Toukax A n C craHoBuTcs
NONOXWUTENbHKM OTHOCUTENLHO TONKM
B. HenpaAxeHue Ha BbIXxOAe KoMnaparopa
DA1 6n13K0 K HanpsxeHwio nutanus. Pe-
ne K2 B atom cnyuae obectoNeHo, ero
KOHTakTht K2.1 (2, 3) pa3oMKHyTH ¥ Lenb

Vo3 K41026

C BOCXOAOM CONHLA OCBELUEHHOCTL
YBENMNMBAETCS, CONPOTUBNEHNE HOTOPE-
3ancropa R2 ymeHbLIaeTcs, ToK Yepes noa-
cTpoeuHbIii peavcrop R3 pacrer v Hanps-
XEHWUE HA Ero ABUXKE CTaHOBUTCH AoCcTa-
TONHBIM AN OTKPbIBAHWA TPaH3WCTOPOB
VT1, VT2. MNpu vx OTkpbiBaHun cpabaTeiBa-
erpeneK1unerokonraktel K1.1 (2, 3) noa-
KmoNaloT K Mocty R6—R11 perynuposou-
HbiiA peaucTop R13 ("Oens”). Hanpsxexve
B TOuKe B CTaHOBWUTCS NONOXUTENLHbIM
OTHOCUTENLHO HaMNpPsXeHWA B TOuKax
A u C. Npy 3TOM BIIIOHAETCA CUMUCTOD,
ynpasnsiowumi kaHanom "Harpes”.

&

(SN, Z/fyzwr
I Vi
g g A

= LiKanamm, rHesao 3asemnenns

a TBKXE KOMMYyTALWOHHLIE 3ne-
MEHTbI, CBETOAVOAHLIE WUHAMKA-
TOPbI, PErYNMPOBOYHLIE PE3NCTO-
pwt R10, R13, cHabxeHHoie npo-
rpagyvpoBaHHbIMW B rpagycax

r
l@-‘ Ax Ax A

(“nop, evHT") 1 OTBEPCTUA AN AO-

CcTyna K noacTpoeyHbiM peanctopam R3,
R9, R12, R14. Ha 60xOBOM NOBEPXHOCTU
KOpMyca NPOCEEPNeHo OTBEPCTUE Aname-
Tpom 10 MM, 3akneeHHOe NPO3PBYHON
JSMNKOK NEHTON, HANPOTUB KOTOPOIO BHYT-
p¥ Kopryca ycraHoaneH ¢oTope3ncTop
R2. [lnA 3amThl OT BHELUHUX MEXaHWYEC-
KX BO3OEWCTBUIA Tepmopesuctop R11
MNOMELIEH B LIMNMHAPUHECKYIO NPOBOMOY-
HyI0 "KNeTKY" ¥ COeauHEeH C YCTPOWUCTBOM
3KPBHMPOBaHHBIM NPOBOLOM ANWMHOIM 2 M.
Mpwn cbopke ycTpoiCcTBa XENATENBHO
nopobpartb peauctopbl Cl-1A Tak, 4ToGbI
MX MaKCUMANbHKE CONpOoTUBIEHUs Bbinm
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SNIEKTPOHUKA B BbITY

E-mall: dom@paguo.ru
Ten. 208-83-05

PAQUO Ne 4, 2001

65/13KW K COMPOTUBNEHUIO TEPMOPE3NC-
Topa MMT-1, u3mMepeHHOMY npu
+20 °C. B 3tOoM cnybyae MUHUMAaNbHOE
3HaYeHWe TeMNepaTypbl Ha LLKanax pesu-
cropos R10, R13 6yner pasHo 0 °C, a MBK-
cumansHoe — +25 °C. MNpu rpagyvpoeke
WX WKAN [AaTYYMK TeMNeparypbl ¥ TepMo-
METP (XenarenbHo C LIeHOW OeneHwnA
0,1°C) NnoMeLLaIoTCA B 3arnyLIEHHYIO C OA-
HOW CTOPOKbI METaNM4eckyio Tpyoky,
ONYLUEHHYI0 B KacTpionio obbemom 2...3 .
KacTpionio HanonHsioT BoAoi Temnepary-
poir 30 °C. [IBUxKK PErynupOBOYHbLIX PE-
auctopos R10, R13 ycranaesnusaloT
B KpaiiHee BepxHee (N0 Cxeme) nonoxe-
HUe (MUHUMANbLHOE CONPOTWBNEHME),
a OBVXKK NOACTPOEYHbIX Pe3ncTopos R9,
R12 — B NONOXEHWE MAKCUMANLHOIO CO-
npoTuenenua. Bpawan ABMXOK PE3NCTO-
pa R3, no6u1BalOTCA MAKCHMAaBLHON APKO-
cTun ceevenna ceetoauvoaa HL 1. MNpw atom
3amMbIKaloTes koHTakTel K1.1 (2, 3) pene
K1, nogkniouasi kK uamepmTenbHOMY MOCTY
PErynMpPOBOYHLIA 1 NOACTROENHBIN pesi-
CTOpPB AHEBHLIX TeMnepatyp R13, R12.

Mo mMepe OCTLIBaHKA BOAB NOKa3aHWA
TEPMOMETPa NEPUOANHECKH KOHTPONUPY-
10T. Korpa nokasanve repmomertpa Oyner
paBHO +29 °C, OBWXOK NOACTPOEHHOro
peauctopa R12 ycraHaBnuealoT B Nono-
»eHue, Npy koTopom ceetoguon HL2 "Ha-
rpes” 3aropaeTcs, ¥ HaNPOTUB PYYKN-YKa-
3arens peavcropa R13 va wkane genaior
oTMeTKy "+29 °C". MNocne 3Toro 3aTtemHn-
10T "OKHO™ ¢poTopeancTopa R2, 410 npu-
BOAMT K 3aMbikannio koHTakTos K1.1 (1, 3)
pene Kt, KOTOpbi€ NooKMNoHaloT K u3me-
pYTENbHOMY MOCTY PEerynvMpOBO4HBIA
Y NOACTPOSYHBIA PE3NUCTOPBE HOYHBIX TEM-
neparyp R10, R9. Bpawias nsvxok noacT-
poeyHoro peauctopa R9, cHosa HaxoasT
nonoxenwe, Npw KOTopom ceetoauon HL2
"Harpes” 3aropaerycs ¥ HAaNPOTWB Py4KU-
ykazarens peauctopa R10 na uxane pe-
naT oTMeTky "+29 °C". Llena penenus
wkans — 1 °C. MpaayvpoeKy NPOBOAAT A0
TEX 1op, NOKa TeMneparypa BOAb B KacT-
PIoNe HE CPaBHAETCA C KOMHATHOM.

3aremM perynupoOBOYHbIE PE3UCTOPLI YC-
TaHaBNMBAIOT B KpanHee HYXHee (No Cxeme)
nonoxexue. KacTtpionio 3anonHAIOT CHEroM
unn Buteim neooM. MNpu Temneparype
0°C ¢ NOMOLLBIO PErYNMPOBOYHLIX PESNC-
Topos R10, R13 Ha COOTBETCTBYIOLLMX LUKA-
nax nenaloT OTMETKU, NPY KOTOPbIX 3aropa-
etca ceeTopuoa HL2 "Harpes™ v 06o3Haqa-
10T nx kak "0 °C™. Mpagyvposky NPOAODKAIOT
00 MOMEHTa, KOrga Temneparypa BoAb
B KacTPIONE CPABHAETCH C KOMHATHOM.

Ana rpagyvpoBkm wkans “Tporpes”,
pacnonaralouwenca Ha, LWKanoh AHEBHbIX
TeMneparyp, BoAy HarpesawT A0
+70 °C. NBWXOK pe3ncTopa SHEBHbIX TEM-
nepatyp R13 craesAT B KpauWHee BepxHee
(No cxeme) NonoxeHue, a BbIKMIHaTeNb
SA1 — B nonoxenwe “Mporpes”. MNpu no-
HUXEHWWU TeMNeparyps Boabl A0
+62 °C nopcrtpoeynblit peavuctop R14 yc-
TAHABNUBAIOT B NOMIOXEHWNE, NPWU KOTOPOM
ceseTtopuon, HL2 3aropaerch. Hanpotuve
pyyKu-ykazarens peauvctopa R13 HB wka-
ne penalot oTmeTky "+62 °C”. Liena pene-
Hus wkans — 1 °C. Mpaayvpoeky npoaon-
XAIOT A0 TEX Mop, NOKa TeMNeparypa Boab!
B KaCTRIONE HE CPaBHAETCA C KOMHATHOM.

TemneparypHbin koadduumeHT conpo-
TUBNEHWUS TEepmMopesaucTopa npu +60 °C
B YETbipe pasa MeHble, 4Yem npu
+20 °C. COOTBETCTBEHHO  YMEHbBLLAIOTCA

¥ PacCTOSHUA MEXZY METKAMu Ha LuKane
“Mporpes”, 4TO 3aTPyAHRET TO4YHYIO YCTa-
HOBKY HeoBxoamMMoit TemMneparypsi TepMOo-
craTtuposahusi. Bo usbexanme owmbok He-
06Xx0aUMO NPUMEHATL KOHTPONBHLIN TEPMO-
MeTp.

Mpw nporpesalnk NOCaA04HOIC MBTE-
pvana 8 GONbLYKD KACTPIOMO HANWMBAIOT
BOAY W MOrpyXalT B HEEe KWUMNSATUNLHUK,
NnoAKNIOYEHHBIA K rHe3gam “Harpes”.
Ha noBepxHOCTb BOAbI ONYCKAIOT MWCKY
C BATYUKOM TEMNEPATYPL Y KOHTPONbHBIM
TEPMOMETPOM, HAKPLITHIMU TEMAOM30Ns-
LIMOHHO TKaHbIO. TemMneparypy TepmocTa-
TMPOBaHWS YCTAHABNWBAIOT PErynmpoBOY-
HbIM peancTopoM R13 HECKONLKO MEHbWE
HeobXoauMoit. 3ateM BKAIOHAIOT nepe-
kmoyarens SAt “Mporpes”, n Yepes HeKo-
TOpOEe BPeMsi NOCNE yCTAHOBKW Temnepa-
TYpbl NPOBEPRSIOT NOKa3aHUA TEPMOMETPA.
Ecnu TemMnepartypa HeAOCTaTOuHa, MEHA-
10T NOMIOXEHWE PEryNUpPOBOYHOIO pPE3wnc-
Topa R13 v cHOBA NPOBEPSIOT NOKa3aHus
Tepmomerpa. [obuemcse Heobxoanmoii
TEeMNeparypsl, NPOrpeBaemMbié marepwan
MNOMELLAIOT B MMCKY W HAKPBIBAIOT TKAHBIO.

MNpw BmpaLmBanm paccanp Ha Noao-
KOHHWKE cneayet oGecne4nTs onTuMars-
HbIE AHEBHBIE M HONHBIE TEMNEPaTYPbl NPy
oTHOCUTENbHO CcTabunbHol TeMnepartype
B nomewenur. C 3TOA uensio AenawnT
"KapMaH”, ANR Yerc Hag NOACKOHHWKOM
HaTArMBaloT NONOCY NNOTHOM 6ENOM TKBHU
wpWHON 55 CM, KOTOpPan 0AHOBPEMEHHO
CNYXWUT CBETOOTPaXalow|M 3KPaHOM,
YBENUYUBAIOLMM OCBELIEHHOCTb PBCTE-
HuiA. [lns npenoTepaleHus TennoMacco-
obmeHa TKaHb A0MKHA NNOTHO NpuneraTb
K BHYTPEHHEN NOBEPXHOCTU CTEH.

BentunaTtop kanana "Harpes™ MOLLHO-
cTteio 15 Bt pacnonoxen Hag noOaOKOHHW-
KOM Ha BbicoTe 80 CM 1 HBrHETaeT Tennbiit
BO34yX 13 NOMeLLeHrs B "kapman™. Ben-
TUNATOP KaHana “"OxnaxaeHne” MOLLHOC-
110 30 BT pacnonoxeH Ha BHYTPEHHEeN
nsepue GHOPTOYKM 1 HArHETAET XONOAHbIA
HapPyXHbiA BO34yX. YTOOB NOTOK BO3AYXa
Hanpaensancs B "kapman”, k $opToYKE
NPUKPENNAIOT 3aHasecky na 6enoi Tkaum
HECKOMNBKO ANVHHEE BHCOTH ABEPLL. HB-
rpyxas HWKHUA kpait 3anaBecku benbe-
BbIMW TPULLIENKAMK, MOXHO NPUAaTh He-
obxonvmoe HanpaeneHve NOTOKY BO3AY-
xa. Jatumk Temnepatypbl pacnonarailT
B TAKOM MECTE, rie¢ HET NPSMOro noToka
BO3A4YXa OT BEHTUNSTOPOB.

Mpy sxcnayaraumm yCTpoOCTBa B 3aCTEK-
neHHoM GankoHe unu heoborpeBaemoin Ter-
e K kasany “Harpes™ noaxiiouBioT Ten-
NOBEHTUNATOPR, a K kaHany “"OxnaxaeHue” —
paboTaloLmii Ha BHITSHXKY OCEBOW BEHTUNA-
TOP MOLHOCTLI0 1o 100 BT 1 Gonee.

Mocne ycTtaHOBKKM TepMmoperynaTopa
Ha NOCTORHHOE MECTO C BOCXOAOM COJNH-
ua ¢ noMouLbio peancropa R3 pobusaloT-
CSl XapaKTepHOTO LLeNYKa KOHTaKToB pene
K1, cBUAETENLCTBYIOLLErC O Nepexye-
HWW YCTPOWCTBA B PEXUM TEPMOCTaTHUpOo-
BaHWA AHEBHBLIX TEMNEPATYP.

Orpegaxis. YCTDOHCTBO HE MMEET raNbBa-
HUYECKOH PAa3BA3KK OT NUTaloLLed caTv, scnea-
CTBME 4ero ero aKcryarauws Heaonycrima 6e3
HaAEXHOr0 333eMGHNS KOPINYCa TepMOperyns-
TOPA ¥ BEHTUATOPO8. BClo HAacTPOIKY cheayer
NPOW3BOANTL, NOJKMOYMB CTabumtpon VD4
TEPMOPErYSATOPa K NaBOPATOPHOMY UCTOYHMKY
nuTanma Hanpsxennem 20 B wepes orpannin-
TensHbiA peancrop 160 Om.

CurHanu3aTop BbINONHEH HA MWKPO-
cxeme cepuy YMC (YCTPOMCTBO MYy3bi-
KANbHOINO CUHTE3aTopa). YCTAHOBNEHHLIN
B XONOAMNBHIK, OH NPK KaXA0M OTKPLIBa-
HWK ABEPLIb! UCTIONHAET HAaYano OAHOro U3
MYy3blKanbhbix ¢pparmenTos (2...3 ¢), npy-
YeM BCHAKWUIA pPa3 3BY4UT HOBAR MENOAus
(BCEro wx Bocems). Ecnu xe agepua xono-
aunsHuka Byper otkpeiTa 6onee 45 ¢, my-
3biKanbHblA GParMeHT UCNONHRETCA NOS-
HOCTBLIO ¥ NOBTOPSETCH A0 TEX NOp, Noka
neepua He byneT 3akpbiTa

MpuHuunuanbHas Cxema CurHanuaa-
TOpa u3obpaxena Ha puc. 1. Ho npexae
YEM nepenTy K ee ONMCanuIo, OCTAaHOBUM-
C5 KOPOTKO Ha 0CO6eHHOCTAX pBOTH Mu-
Kpocxem cepun YMC (B paHHOM cnyyae
YMC8-08) [1—3].

Mpy TYNOBOM BKIIIOHYEHUWN 3TOM MUKPO-
CXeMbl UCMNOMHEeHWe 3anucaHHbix B M3Y
Menoauii HAaYWHAETCs NPY NojaLye Ha ee
BuB. 13 vMnynLCOB 3anycka. 3BYKOBOW
CUrHan CHMMaeTcA C BbiB. 1 1 BbiB. 14.
Mpy ANUTENBHOCTW 3aNyCKaKoLWEro M-
nynbca 10...60 MC UCNONHRETCRA KOPOTKMA
¢$parmeHT BbLIOpAHHOM Menoavu B Teue-
Hue 2...3 c. Ecnu anntenbHoCTb MMnynbCa
poctureeT 0,1 ¢ n bonee, menoous wc-
MONHSETCA NONHOCTLIO U 3BYHUT B TEHEHUE
10...12 c¢. Buibpartb apyryio menoamio
MOXHO, MNOAAB HaNPSXEHWE BLICOKOro
YPOBHS HA BbiB. 6 MUKPOCXEMbBI B MOMEHT
WCMNOMHEHUA MY3bIKanNbHOTO ¢parmMeHTa.
BaxHO OTMETUTL, YTO uMNynLC Bblbopa
MENoAUN NOMKEH MMETb HeDOoNLLLYIO Bpe-
MEHHYIO 330€PXKY MO OTHOLLEHWIO K KMM-
nynsbecy 3anycka. Bwkniouaercs curnanu-
3aTOP NPW NOAA4E HANPSXEHUS BLICOKOTO
YPOBHS Ha BbiB. 12 MUKPOCXEMBI.

Tenepb PacCMOTPUM MPUHLMNWANL-
HYIO CXeMy cursanuaaropa. Hanpsixenwe
CeTu nocTynaer Ha Hero sepes Bannacr-
Hblit koHaencarop C1 v ogHononynepuop-
HbliA BRINpsMUTENL Ha avogpax VD1 v VD2,
Llenb 1“3 NocnenoBaTeNbLHO BKIKOMEHHBIX
B NPAMOM Hanpaeneuwu avopos VD3 —
VD8 BwinonHsier ¢GyHKLMKM HU3KOBONLTHO-
ro crabwnuzatopa Hanpsxenua. He ero
Bux0Oe GOpMUPYIOTCA HanpsixeHus +3,5
wn +1,8 B ans nuranua mukpocxem DD1
v DD2. Mukpocxema DD2 BknioueHa no
™vnoeoi cxeme. Curhan 34 chumaercs
c ee BbB. 1 1 4epes peanctop R18 nocry-
naeT Ha YCUnurenb Ha TpaHaucTope VT2
Hanpsxenve nutakua +3,5 B noctynaer
Ha younutenb 4Yepe3 TPaH3WUCTOPHLIN
KMoy VT 1. YeuneHHbie TPBH3UCTOpOM VT2
anexkTpwieckme konebanna npeobpasy-
I0TCS B 3BYKOBBIE C NOMOLLBbIO NbE30U3NY-
yarens BA1, BKIIOYEHHOro NapannensHo
atomy Tpan3aucTopy. Mukpocxema DD1
¥ OCTanbHble 3NEMEeHTH CurHanui3aropa
CnyxaTr gis ynpasneHus My3bikanbHbiM
cuHTezatopom DD2.

MpuHuwn paboTbl YCTPOWCTBA NOACHA-
€TCSs BPEMEHHBIMUW AnarpaMmamy, npysee-
[EHHBIMW HA PMC. 2. BroueHveM curHa-
nuaaropa ynpaensiet ¢oroauon VD9, yc-
TaHOBNEHHLI BOGNIM3W NaMNbl BHYTPEHHE-
ro OCBELLEeHWs xonoawnbHuka. B wnexon-
HOM COCTOSIHWW (NPW 3akpbiTOW AsepLe
XONOAWNbHMKA) Namna He ropuT M Conpo-
TUBNEeHmne nepexoga ¢oToauona BENUKO.
B 310 Bpemsi Ha BXOAE W BLIXOAE Tpurrepa
LUmuTTa, cOOGpaHHOro HB WHBEPTOpPax
DD1.1 v DD1.2, npucyTCTBYET YPOBEHL
nor. 0 (anarpamma 1, 3), Ha emB. 10 3ne-
meHTa DD1.1 — yposeHrb nor. 1 (ayarpam-



MY3bIKANTbHbIA CUFTHAJIN3ATOP
Ana XonoanibHUKA

H. MNOTAYHNH, r. @oxuro BpaHckosi obn.

MHorue cospemeHHble OTe4YeCTBeHHBbIe N 3apybexHbie X0noanns-
HUKN CHaOXeHb! 3ByKOBbIMW CHITHANTA3ATOPAMH, U3BELUAIOWNMH HX
BRnagensLea O TOM, YTO ABEPpLA XONOQWNbHUKA OTKkpbita Gonee
30...60 c. 3T npnbopbi N3/3I0T OOBIYHO OQRHOTOHANLHBIE UMK MHO-
roTOHaNbHbIE 3BYKOBbIE CHrHanbl. Ha cTpaHuyax Hawero XxypHana
yxe ny6nuKkoBanocs onucanne caMoRensHoro sapuaHra nogobHoro
CHUrHanu3aropa ANN XONO[WNLHUKOE, B KOTOPbIX OM OTCYTCTBYeT
(cm. crareio B. BannukoBa "CHUrHanu3aTop "3aKpoi xonomnunsHuK”
8 "Pagwo”, 1996, Ne 10, c. 42, 43).

llpennaraemoe BHUMBHWIO YATATENEeH yCTPOHCTI0 OTINYAETCH OT
paHee onucaHHOro TeM, 4T0 OHO My3bIKansHOe.

ma 2), a Ha BbiB. 6, 13, 12 MUKpPOCXEMbI
DD2 — nor. 0. CamMo yCTpPOICTBO HAXOAWT-
CH B NEXYPHOM DEXVUME.
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Mpy oTkpbIBaHWKM OBEPLIN XONOAWIIb-
HIYKA CBET OT NaMnbi BHYTPEHHEro OCBe-
wenun napaer 1B ¢potoamon VD9, conpo-
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THUBNEHWNE €ro NEPEXOaa Pe3KO YMEHbLIA-
eTca u Tpurrep LUmurta menseT norudec-
KWe COCTORHMA HA MPOTMBOMNONOXHLIE.
B peaynsrate uens C4R8DD1.4 dopmu-
pyeT anycKaloLLmi MNynbe (auarpamma
5) AMUTEeNBLHOCTLIO ty,, | =10 MC, KOTOPIA
yepes guoa VD12 n penvrens Hanpaxe-
Hua R12R13 noctynaeT Ha BuiB. 13 MUK-
pocxembm DD2 (grarpamma 9). B aToT MO-
MEHT MNbe3ouanyyarenb BOCNPOWU3BOAWT
KOPOTKMA My3biKanbHbi ¢(parMeHT, no-
CKONbKY NPY OTKPLITOA NBEPLE XON0OUNb-
HUKA TPaH3UCTOPHLIA KNIOY VT1 OTKPLIT
HM3KUM YPOBHEM HBNPAXEHUA Ha BbB. 10
anemenTa DD1.1 n HanpaxeHve nutaHma
NOCTYNAET Ha YCUNUTENb HA TPaH3UCTOPe
VT2. B TeueHue KOPOTKOro 3anyckaioule-
ro vmnynbca kongeHcatop C9 He ycneer
33pPAONTLCA A0 NOPOrOBOTO HANPRXEHNA
Ha BLIBOAE MUKPOCXeMbl DD2.
OpHoBpemMeHHo ¢ ¢GoOpMUpOBaHUEM
33aNyCKaIoLWEro UMMynsCca OT HANPAXEHUA
HWU3KOIO NOMMMECKOTO YPOBHA, NPUCYTCT-
ByloLLero Ha BoiB. 10 anementaDD1.1, ve-
pe3 pe3uctop R6 HayHer 3apAXBTLCA
kongencatop C6. Ecnu
BPEMS, B TEYEHUE KOTO-
poro OTKpbITa Asepua
xonoauvnehuka, t,, Gyner
menee 45 ¢, TO 3TOT KOH-
[EHCaTop He ycneer 3a-
84! pRAVTECH A0 YPOBHA NO-
Jfi-1 POTOBOIO HaNPSXeHUs
NEPEeKNIOYEHNA UHBEpP-
Topa DD1.3.
Mpwn 3aKpPLIBAHUN
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ABEpPLIbl NaMNa BHYTPEH-
HEro OCBELUEeHWR XONo-
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crer n tpurep WmnutTta
BEPHETCH B CBOE UCXOA-
bz HOE NOrUYECKOe COCTO-
AHne. HanpsaxeHve Bk-
COKOM0O  NOrU4EeCcKoro
ypoBHA Ha BbiB. 10 3ne-
menta DD1.1 3akpoer
TPaH3UCTOPHLIN  KNIOY
VT1, pabora ycunutens
VT2 aabnokmpyerca u koHpewcarop C6
ObiICTpO paspsauTcA 4Yepe3 awoan VD10
# peaucTop R7. OTpyuarenbHbiv nepenas
HaNpAXeHua Ha BbB. 8 anementa DD1.2
NPUWBEAET K NOSBNEHWIO 3anyCKaoWero
UMNynbea ta,» (Anarpamma 6), chopmm-
POBaHHOro KoHAeHcaTopom C5, peancTo-
pom R9 u unsepTopom DD1.5, anurens-
HocThio 0,2 ¢. B pe3ynbrate He TONbKo
HAYHETCA reHepaLus Menoaum B MUKpo-
cxeme DD2, HO v ¢ HeGonbluoi 3anepx-
KO#, onpeaenfeMoil BpeMEHEM 3apaaxv
koHpeHcaTopa C9 uyepes peanctop R14,
NOSBUTCH YNPaBNAIoLWEe HaNPRXeHue Ha
ee BbB. 6. CnegoearensHo, npow3oitaer
BbIGOP cneaylouled zanucanHoi B N3Y
MUKpOCXEMB Menoavu (avarpamma 10).
OnuTensHoCTh MMINYNLCa Boibopa Meno-
DWW L6 1 NOYNTU paBHA taa, 2

Ha BpeMa gencTeus UMNyNLCOB 3any-
cka u Buibopa Menoaum peancropul R10,
R11, gvon VD14 w koHpgencatop C7 cos-
MeCTHO ¢ uHeepTopoM DD1.6 obecrnieuun-
BaIOT 334EPXKY NOAA4Y uMNynbCca copoca
HB BbiBoA 12 Mukpocxemm DD2. Mpw no-
NIOXUTENbHOM NEpenaae HanpsXeHns Ha
BbiBOAE 12 anementa DD 1.5 koHpeHcaTop
C7 6bicTpo 3apaxaeTcs yepes aywon VD14
w peauctop R11, a npy oTtpuyarenbHOM
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pa3prxaercs Yyepes pe3vctop R10. B uro-
re Ha BpBoAe 6 anemenTa DD 1.6 chopmu-
PYeTCA MMNYyNbC HU3KOro YPOBHA [1M-
TENLHOCTLIO 1, (Aarpamma 7). B MoOMeHT
NONOXUTENBHOINC Nepenana HanpaxeHwus

SAIBUTCH HaNpPsXeHWe BLICOKOro Normyec-
KOro YPOBHS (aparpamma 4), KoTtopoe no-
cTynuT Ha BbiBoa, 13 mukpocxembl DD2
W 3anyCTUT CUHTE3ATOP Ha NPOUrPLIBAHUE
TOM MENOAWK, KOTOPAas 3By4ana B MOMEHT

ng

Bce perany cursanwnaaropa, Kpome
¢doTopropa VDI 1 noeszonanyuarenn BA1,
Pa3MELLIEHb HA MNEeYaTHOW NnaTte n3 oaHo-
CTOPOHHErQ CTEKNoTekcTonura (puc. 3).
Mbeaouanyyarens BA1 CMOHTUPOBBH BHE

nnare Ha NepepHein BepxHen naHe-

v xonoaunbHuka. Ho MOXHO ycTa-
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HOBWTb €r0 U Ha nNnare (oTeepcTUs
ANA 3TOro NpPeaycMOTpPeHn). Bce
3aBUCHUT OT KOHKPETHOW Mopenw
XONoAnILHUKA.
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doTogmon VD9 HyxHO pasmec-
TUTb BHYTPM XONOOMNbHMKA Tak,
4106 Ha Hero Nnagan CBET OT nam-
Nbl  BHYTPEHHErC  OCBELUEHWS.
Ho MOXHO NOATY N0 APYTrOMY NyTW.
CobpaB npocTtoe YCTPOWCTBO
(puc. 4), nopxNIoLUTL €ro napan-
nenbHo naMne xonoaunbhuka EL'.
B 3tom cnyyae npu OTKpbIBaHUW
ABepLUL XONOAWNBHWKA W BRIIOHE-
HWW Namnel ero oceewlenus GynyT
3axuratbcl cserogmoam  HL1
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Ha BbB. 6 anemente DD1.6 koHpeHcaTop
C10 n peaucTop R16 chopmrpyioT Ha Bbi-
Boae 12 mukpocxemsl DD2 nmnynec ocTa-
HOBKW BOCMNPOU3BEAECHUA ANUTENBHOCTLIO
te600c=60 MC (Duarpamma 8). 3to npreeneT
K OCTaHOBKE BOCNPOWU3BEAEHWUA HOBOW Bbl-
OpanHon Menoaym.
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Bce onvcanHbie Bbile NPOLIECCH Bbi-
Gopa cneaylouen Menoguy NPoVCXOOAT
B TeyeHue spemenu t,.~0,4...0,5 c, n xora
Mukpocxema DD2 Ha 310 BpemMs BKIOYa-
€TCA B PEXUM MPOUrphHIBaHUA MENoauw,
nee3ounanyustens BA1 ne 6yper ee BoC-
NPOWU3BOAUTL, NOCKONLKY KON VT1 ocra-
€TCA 3aKPLITHIM U HANPSXKEHNE MUTAHWA HA
yewnurens VT2 He nocrynaer.

Takvm 06pa3oM, npu OTKpPbiBAHWUMK
OBepub! xonoaunsHuka byner apyyarb KO-
pOTKWA pparMeHT Menoavm. 3aKpbiBBHUE
OBEpLb CONPOBOXAAETCA BROOPOM oue-
penHoi Menoaun, U NPY KaxaoMm nocne-
AyIueM ee OTKpbBaHun Oyner chnbileH
KOPOTKWIA (pparMeHT HOBOIt MENOOMN.

A Tenepb NOCMOTPUM, Kak bynet pabo-
TaTb CUrHaNM3aTrop, €cNy ABepua Xxono-
AWNEHYKA OCTAeTCH OTKPLITON B TeYeHue
45 1 6onee cekyHA.

Mpy oTKpbIBaHUWM ABEPLbI BKIIOYMUTCA
KOPOTKMIA My3blKanbHbId pparMeHT U Bce
YCTPOMCTBO OYNEeT HaxXOoUTLCH B PEXUME
OXMAaHKS [0 TeX Nnop, NoKa KOHAEHCBTOP
C6 ne zapsputcs qyepes peanctop R6 no
NOPOrOBOrO HANPFXEHURA TEPEKNIIONEHUA
wueepTopa DD1.3. NpumepHo uepes
45 ¢ Ha emBOAE 4 3nemenTta DD1.3 no-

Y (74}

OTKpbiBaHWUS ABepLL. HO NOCKONbKY KOH-
pencarop C9 yepes peavctop R14 Ouict-
PO 3apsaMTCA A0 NOPOrOBOrQ Hanpsxe-
HUA Ha BbiB. 6 Mukpocxembl DD2 (ona-
rpamma 10), cuHTE3aTOP NEPEKIIoYUTCH
Ha apyryio menoguio. Ona Gyper Henpe-
PLIBHO 3BY4aTh 0 TEX MNOP, NOKA HA BbIBO-
ne 4 anementa DD1.3 (auarpemMma 4) Oy-
LET NPUCYTCTBOBATb HANPAXEHUE BBLICO-
KOro ypoBHs (t.s,3), T. €. Noka asepua xo-
noannbHUKa ocTaHercs oTkpbiton. Korpa
OHa 3aKpPOETCH, 3By4aHue Menoavuv npe-
KpaTuTCR M3-3a ONOKWPOBKKM yCUMTENs
VT2 kmiodom VT1. OpHako CMEHbl Meno-
AWK B 3TOT MOMEHT HE NPOWU30NAET, N Npu
CNeayoLLleM OTKPLIBAHUW [BEpLb! XOMOo-
avnbHvka OypeTr npowrpaH  KOpPOTKWit
¢dparMeHT npexHei Mmenopuy. Bnpouem,
3T0 HEe CYUIECTBEHHO, TaK Kak Nocneayi-
e OTKPLIBaHus ABepub onATh ByayT co-
NPOBOXAATLCA 3BYHYAHWEM HOBBIX MY3H-
KanbHbiX PparMeHToB.

B ycTpofiCcTBE MOXHO NPUMEHUTHL MIO-
6uie wHBEpPTOPLI cepuit K561, K564,
KP1561. BMectO MUKKPOCXEMbl Cepuu
YMCB8-08 moxer pabGoTtarb fipyran ¢ nobbiM
KONMMECTBOM 3anmcanHbix B M3Y menoguin,
Hanpumep, YMC7-08, YMC7-07, YMC7-02,
YMC8-02. Tpanauctop VT 1 — mo6oii u3 ce-
puia KT3107, KT361; VT2 — Taicke moboii
n3 cepunn KT3102, KT315. ®doroamon
VD9 — npaktuiecky moGoit, YyBCTBUTENb-
Hbit K MHdPaKpPacHOMyY KV BUAMMOMY W3-
nyseHuio, wanpumep, ©O256, &A0320.
BaxHo TONLKO nogobpars pesvcrop R3,
obecneuuBaloLmid HeTkO (HOpMUpOBaHUE
HaNPSXEHWA BBICOKOTO ¥ HU3KOTO YPOBHEN
HB €r0 BEPXHEM BLIBOAE NP OCBELIEHWW
w 2atemMHennn dotoanona. MNeeasousnyya-~
Tens, BAt— 3M-2, 3N-5, 3MN-25 v ap. Ouvo-
ax VD1— VD8 — KAO105B, KAO10ST,
KA1098, KO2096, KAO2098; VD10—
VD14 — KA521, K0522 ¢ moGrim OykeeH-
Hbim mHoekcoMm. Kowpewcatop C1
K73-17 ¢ pabourm HanpsXeHUeM He Me-
nee 400 B v emxocteio 0,1...0,33 mkd.
Konpencatop C6 xenatensHo oTobpatb
C MUHUMANbHBIM TOKOM yTeuku. OcTanb-
HbIE 3NEMEHTbl MOryT ObiTb niobbiMK K13
WUMEIOLLMXCA B Hanuuaun y paauomoburens.

HO Pa3MeCcTUTL Ha NepenHen nane-

M XonoausbHUKa W UCNOoNbL30BaThb

B KayeCTBe MHAMKATOpa OTKpbiBa-

HWA NBepub!, a BTopoir — HI2 —

YCTaHOBUTL HANPOTUB, B HENOCPEN-
cTBerHon Bnmsoctn ot ¢oToamona VDI,
33LUTHMB 3Ty ONTomnapy OT BHELUHeW 3a-
CBETKM.

Tenepb Npu OTKPbIBAHWNA ABEPLIL! XO0-
AWNbHKYKA 3aropyuTCA CBETOAMOoM, W OAHO-
BPEMEHHO BKJIOYUTCA CUrHanu3aTop.
B kauecree HL2 npymMeHUM KMMMNOPTHRIA
ceeTtoauoa ¢ 6onbLLOK CBETOOTHA4EH NpK
TOKe OKONo 5 MA unn uHdpakpacHbHIin cee-
TOAMOA, €CNY UCTNONBL3YETCA UHbpPakpac-
Heitt poroomon VDI.

HanaxweaHnve ycTpoiicTBa CBOAMTCH
k noabopy peanctopa R3 nog ¢oroavon
VD9.
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KOAOOBbIA 3AMOK HA UK JTYHAX

B. AJIEKCAHAOPOB, r. lTeTrpo3asonck

OnucanHna OxXpaHHbIX yCTPOWCTB C ynpas/leHWeM Ha uHgpakpac-
Hbix (MK) nyvax yxe ny6nukoBanuchs Ha CTPAHULAX HaLWEero XypHana.
OcobeHHOCTh NPennaraeMoi KOHCTPYKUWH — abiCOKas CEeKper-
HocTe, o6ecnevyeHHas NPOrpaMMUPOBaHUeM KJTI04a M 3aMKa C Nomo-

Wbi0 KOMNLIOTEPA.

Pa3peboTaHHbIA aBTOPOM KOAOBHIA 3a-
MOK 06nafaer BLICOKOW CEKPETHOCTLIO
(urcno KoaoBLIX KOMOMHaLWA NPEBLILLIAET
nBa munnuapgal) u ypoben B akcnnyara-
umu. JNR 3anncH KOBA HE HYXHO NasTb Ne-
PEMBIYKM UNKW OMOAB!, ABUMATh NEPEKIo-
vyarenn. Bce neobxoavmoe caenaer nep-
coHanbHut KomnbioTep (MK). Paspabora-
Ha CreuMansHan NpPorpaMma, ¢ NoOMOLULIO
KOTOPOi1 NONb30BATENb UMEET BO3SMOX-
HOCTb N0 CBOEMY YCMOTREHUIO U3MEHATH
kop, 8 kniove. CveHa kopa B 3aMKe Npous-
BOOUTCA NOCPENCTBOM KIoYa NpY nepe-
BOAE 3aMKa B PEXWM 3aNMCcH KOpa.

YcTpoiAcTBO COOpaHo Ha AOCTYNHBLIX
AeTansx OTEYECTBEHHOro NPOW3BOACTBA.
Uckniouenne cocraenser nuvilb Gatapen
nuranus. Koy ¥ 3aMOK NONHOCTHIO Bbi-

kn. A\ atoro Bbina npeaycMoTpesa no-
CHYMBONbHAA CUHXPOHN3ALIMA Kaxa0ro vH-
¢dopmaumroHHoro 6uta. YCTPOUCTBO 3aiu-
LEHO OT MOMEX, BbI3bIBAEMLIX OCBETW-
TeNbHLIMW NIaMNamu.

R ——" |

[ Nlaysa Naysa

CYLLECTBEHHO YNPOCTUTL CXEMY KOA0BO-
ro Kioua.

Kaxapii Takt nepegaun wHdpopMaumm
(pnc. 1) HAYMHAETCR C CUHXPOHU3UPYIOLLIE-
ro mmnynsca (CH). lanee moxeT cnegosars
vHbOpMaLMOHHBIN uMnynse (MW). B cneay-
oWMx OByx Outax TakTa 3armMcaHbl naysbl,
T €. UMMYNLChE B 3TO BPEMA HE NePenaKiTCs.

MpueMHan wacTb YCTPOWCTBA (3aMOK)
NEPExXoauT B PEXUM OXWAAHUA Npuema
WU no aasepiuenmio npyunatoro CU u Ha-
XOOQUTCA B 3TOM PEXWMME B TEHYEHWE BpE-
MeHK, COCTaBNAIOLIEM NONOBMHY TakTa
nepenayn. Takum obpaszom, TpeGosaHuA
K CTabMNbLHOCTU BPEMA3ANAIOLUMX Lenen
3aMKa U KNIoYa COBCEM HexecTkue. Bax-
HO, 4TOOL BpeMA oxuganus Obinc He

U yGumpo- Mrpam Cumpo- Hnpopw.,  MEHBWE NETBEDTU TaKTa W He
UMIYME  UMRYAIBE UMIYIRC  UMDYNLC Gonuiue ero AMTENLHOCTY.
'3 Mo Hanuwunio “nKu OTCYTCTBUIO

r Il MW onpepensieTci NpyHATBIA
OUT B NEPEMEHHON HacTH KOAO-
BOI MNOCKIIKW, KOTOPLIA Cpae-
HWBAETCA C COOTBETCTBYIOLLUM
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6utom nHGopMaLUn, 3anucaH-
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nonkens Ha KMOIM mMukpocxemMax, KOTO-
Pbi€ B CTATMHECKOM PEXUME NPaKTU4eCKy
He NoTpebnAIoT 3NeKTPO3HEPTNIO.

C uensio yNnpoLLEeHUA KOHCTPYKLWK Obi-
N0 PelUeHo OTKa3aThCA OT UCNOMB30BAHUA
KBapLIEBbiX FrEHEepPaTopoB, HO NPK 3TOM NO-
Tpe6oBanock BuOpaTh Takue NpuHUWNLI
pB6OTHI YCTPOWCTBA, KOTOPble obecneyu-
nu 6bl HageXxHblA NpUeM KOAOBOW NOCKHIN-

Kopoeas nocwinka coctout m3 256
6ut. Beca wndopmauma 3anvcasda B O3Y
COOTBETCTBYIOLLEM eMKOCTH 1 npu ¢op-
MUPOBAHWW KOQOBOM NOCHINKK CHUTLIBA-
erca ua O3Y. MNpuyeM nuilb YacTe ee (64
6ura) copepxut wHdopMaunoHHbie 6un-
Thi, OCTanbHas Xe npeaHasHaLyeHa LNf
nepenasyn wHGoOpMauMm O CHHXPOWM-
nynbcax w naysax. 310 Takxe Nno3eonser

nee [Byx MUnNIuappos KombuHaLyin. 310 To-
E HECKONBKO YNPOLLAET CXEMY 3aMKaw no3-
BONET 33pPEe3epPBNPOBATL  OCTABLUYIOCH
YaCTL KOAOBOW MOCLLKY O18 APYTVX LIENei.
Ha pue. 2 nokasaHa Cxema kOaoBOro
KIOHA, KOTOPBLIA MOXET HAXOAUTLCRA B OA-
HOM U3 TPEX COCTORHWIA: pexumMe xpaHe-
HUA, pexumMe ¢(GOPMUPOBAHKA KOAOBOIA
MOCHINKY Y PEXUME 3arMCK KOAA.
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ANEKTPOHUKA B BbITY

E-mall: dom@paguo.ru
Ten. 208-83-03

PAOKO N2 4, 2001

PaccmoTpum BHavane Nepebif ua Hux
B PexuMe xpaHeHus. Apantep He nog-
KMIOMEH K pa3bemy X2. KoaoBwid knioy
NepexoauT B 3TOT PEXWUM NOCNe reHepa-
UM ovepeaHON KOOOBOWM NOCHLINKW.
Ha swmixoge 2" cuetumka DD2 nosenser-
CR BbICOKWMIA YPDOBEHbL, KOTOPLIN OCTaHaB-
nueaeT npouecc GopMUPOBAHNA NOCKIN-
K. Ha BbIXOOE NOruHeckoro anemexTta
DD4.2 okaxeTcA HU3KKiA YpOBEHb, KOTO-
puiid 3anpewaet paboty mynsTueubpa-
TOpa, BLINOMHEHHOrO Ha TpUrrepe
Wmutta DD1.1. Ha Bmxopax 2° w 2*
cyeTunka DD2 Huakuii ypoBeHb, cneno-
BarenbHO, Ha Beixoae Tpurrepa Lmurra
DD1.4 — seicokmit. O3Y DD3 He "Bwibpa-
HO", ¥ €ro BbIXOAbl HAXOAATCS B BBHICOKO-
WMNEAAHCHOM COCTORHMMN.

Ha BmiBOA, 12 noruyeckoro anemexTa
DD4.4 yepe3 peauctop R9 nocrynaer Ha-
NPSXEHUE NUTAHWA, @ 3HAYWUT, HA €ro Bhi-
XOAE€ — HWU3KWIA ypoBEHb. B 31O Bpems
TpaH3anucTop VT1 3akpuiT ¥ wvHdpakpac-
Hbild ceeToanon Bl1 He uanyyaer.

Mocne HaxaTtua Ha kHonky SB1 knioy
nepexoamT B peXxmuM GOPMUPOBAHUA KO-
noBo# nocwnkw. MNpwu 3tomM Ha BXOA,
Tpwrrepa Wmutta DD1.3 noctynaer
KPaTKOBPEMEHHbIA WUMNYNLC HWU3KOro
YPOBHS, @ Ha €ro Buixoae GopMupyeTca
VIMINYIIbC BHICOKOTO YPOBHA, KOTOPBIA YC-
Tanasnueaer cuetumk DD2 B ucxopnoe
cocronHue. Ha sbixoge 2'° Bo3nwkaer
HU3KWA YPOBEHb, N MynbTMBMGpPATOP Ha
DD1.1 nauvmnaeT paborerb. Ha Bxopn C
cuetdnka DD2 nocrynaer cepva wm-
NynLCOB.

Noruseckun anement DD4.1 v Tpwr-
rep Wmurtra DD 1.4 npeaHa3nayenb ons
GOpMUPOBAHMA UMNYNLCOB BLIGOPKW
03Y DD3. Nockoneky Ha Bxope WE O3Y
DD3 nu3kui ypoeenb, O3Y waxopurcs
B pexwumMe yrenuns. Ecnum B npouecce pa-
OoTwt 3 O3Y cunrara eavmHuLa (Ha nH-
BEPCHOM Bbixoae 14 — nor. 0), Ha BbixO-
Ae noruyeckoro anementa DD4.4 Gypner
BLICOKWWA YpOBeHb, TpaHauctop VT1 oT-
KPOETCR ¥ noTeyer ToK Yepea UK ceeTto-
awvop BI1.

Pabota yctpoitictea B8 pexume ¢op-
MWPOBAHWA KOAOBOM NOCHINKW NpOAoa-
XWUTCR 10 TeX NOP, NOKa HE 3aKOHYUTCH
NoNHEIA UWKN cunTtbisanwnAa O3Y, nocne
yero HB Bwixoae 2'° cueTumka NOSBUTCS
BBICOKWIA YPOBEHDb W KNIOY NepenaeT B pe-
XKUM XpaHeHna Ui opmMaLmn.

B npouecce paboTk KOQOBOro KAKoNa
reHEPUPYIOTCH BECbMa MOLLUHBIE TOKO-
Bbie MMNYNbCl (Okono 100 MA), noaTomy
HaNPAXEHWE Ha SNEMEHTE NUTAHUA MO-
XeT usMeHaThcA. uop VD1 pasgenser
CWNOBYIO W NOTUMECKYID YacTu, obecne-
YMBAR CTAbMIMIAUMIO HANPSXEHWUA Ha
MUKPOCXeMax C LENbi NoAAepXaHus
BPEMEHHbIX UHTEepPBanoe B HopMe. fank-
HOCTb AEWCTBWUSA KOAOBOrO Kioya —
20...30 cm.

B pexum 3anvcu nidopMaumm Kogo-
Bhild KIOY NEPEXOAVT NPW NOLKIONEHUM
K pa3veMy X2 agantepa C Lensio nepesaa-
nucu koaa. fansHenwan paboTta koqa
NPOVCXOLNT NOL, BHELUHWM YNPaBNEHUEM
co croponm K B cooTsetctevn ¢ ero
nporpammHbiM - obecrneuenvem (MO).
B 310M pexuMe npov3BOAATCH 3anuch
vhdopmaumm 8 O3Y knoya v nposepka
NPaBnNbHOCTU 3aNUCH.

(Oxonvanne cneqyer)

MMNOYJIbCHOE BKJIOHEHME

PENE

B sroii nonbopke crarei aBTOpbl [ENATCA ONBITOM MPUMEHEHWNS
SNEeKTPOMArHUTHBIX pene B 3KOHOMMYHbIX YCTPOHCTBAX.

N3BECTHO, 4TO TOK OTNYyCKaHWsi SIKOPA
lom SNEKTPOMEXAHUYECKOTO Pene Mexblie,
4eM TOK CpabarbiBaHUA |es. OTHOWEHVE
lom/leses MPMHATO Ha3bIBaTL KO3GdULMEH-
TOM BO3BpaTa Ky Paboumit ke TOK s
pene — €ero HOMWHAIBLHOE 3Ha4YeHue
B TEXHWHECKOIN AOKYMEHTaLIWMW YKa3LIBAIOT
C A0ONYCKaeMbIMU NMPEeaenamMi, B rpaHuLiax
KOTOPbIX FAPaHTUPOBaHa HaaeXHana pato-
Ta pene, — nonmxexs bwTe Beerna 6onblue,
Yem Tok cpabaTtoiBanus. HyxHee 3nave-
HWE TOKA |05 PABHO NPOVM3BEAEHUIO |06 HA
MUHUMaTBHBIA KO3hOUUMEHT 3anaca Kaya.
3anac obecneunBaer Heobxoavmoe Bpe-
MA cpabaTbiBaHWA e W xapakTepusyeT
paboTocnocobHOCTL pene npy BO3AENCT-
B nectabunuanpyowmx dpaktopos [1].

Ana pene, y KOTOPOro speMa cpabarsi-
BaHWA 14 HE NpeBbiaeT 6 mc, koaddn-
UHWEHT 3anaca — He menee 1,7, a HuxXKHas
rpanvua KosgpduumeHTa BO3BpaTa Haxo-
awtes B uitepsane 0,06...0,29 [1]. Yoep-
XaTh PENe BKIIOHEHHBIM (NPY OTCYTCTBUU
yaapos v subpauun) cnocoben ToK yaep-
XaHud |, KOTOpLIA O6LIMHO MeHbWE pa-
604ero B HECKONLKO Pas.

[NA NOBLILLEHNA 3KOHOMUMHOCTM pene
YMEHbLLAIOT TOK 4epes ero o6MoTky nocne
cpabateBanuns [2] nyTem KomMMmyTaLwm
KOHTakTamu pene nubo nyckoeoro sne-
MeHTa B Lieny 0O6MOTKY — peancTopa unm
KoHaeHcarTopa, tmbo BTOPOiA 06MOTKW pe-
ne. NMpy UMNYNbCHOM BKNIOHEHUN 06MOT-
kW HeobX0AMMOE COOTHOLLEHWE lpes U |y,
noAaepXVBaETCH NAPaMETPUNECKN.

Cxema vMNYNbCHOrO NUTaHuA pene
C MyCKOBbIM KOHAEHCATOPOM noKa3aHa Ha
pucyHnke. B MoMEeHT nofaumn Hanpsxenvs
nuranms Uy, Yepe3 Lenb npoTtexaer M-
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NynbC TOKa aMNTYAON 13=lje6= Unr / Rogus
BbI3bIBaIOWMIA cpabaTtbiBanuwe pene K1
(Roew — conpoTuenenue oOMOTKM pe-
ne). No OKoH4YaHKMW 3aPROKN KOHOEHCa-
Topa C1 B Lenu ycraHasNMBaeTCA TOK
lyn = Unr/(Rosw + R1).

Mocne oTknoveHNUA HanpaxeHua U,
konpencatop C1 paspsxaerca yepea
pesuctop R1. Mo wucresenmn spemenn

pa3psaKy, KOTOPOoE NPUMEPHO B TP pa-
3a Oonbwe [OCTOAHHOW BPEMEHU
Teasp=R1- C1, y3en rotoe Kk cneayiowemy
BKIOYEHMIO. [ivion VD1 racur nmnynbeb
HanNPRXeHuss CaMoVHAYKLWY OOGMOTKM
pene nNpy BLIKNIOYEHWM TOKa ynpasne-
HUA. HOMUHaNH 3NEMEHTOB ANS HEKOTO-
pbiX NPUMEPOB NOCTPOEHUA yana u 3Ha-
YEHWS OCHOBHbIX NapaMeTPOB CBEAEHb
B8 Tabnuuy (CM. NEBYIO U BLINENEHHYIO
KPacHbIM UBETOM CPEAHIOIO €€ YacTu).

lepxoHoeoe pene PAC43 umeer ase
obmoTku conpotuenekvem 230 Om kax-
Bas, obwve Ana nByx repkoHoB. OT ogHoM
06MOTKM OHO paBoTaeT Npu HanpPsXeHWN
12 B, B cnyyae napannensHoro cornacHoro
BKJIIOYEHNR 06MoTOK — npw 6 B, a nocne-
A0BaTenLHOro cornacHoro — 24 B. Hyxk-
HRS Fpannua Ko, paccuutannan no [ 1] ans
pene P3C43, — 0,17. KoHkpeTHoe aHase-
HWE 3TOro KO3PPUUMEHTA 3aBUCUT OT CXe-~
Mbi BKIIoYEHUR 06moTok. MNocneaoearens-
HOMY COeaMHEHNIO OBMOTOK COOTBETCTBY-
€T uaMepenHoe aHavenue K., = 0,5, na-
pannensHomy — 0,6, a npu pabore ot oa-
Ho o6moTkn — 0,8.

Cpeanu pene, ykazanHbix 8 [1], PAC86
VIMEET HAVMEHLLUYIO HWXHIOID TPaHuULy
Kee:=0,06. OHO paccuntaHo Ha Hanpsixe-
Hue 5 B, nonyctiMbia paboumin Tok Yepes
06moTky — ot 17,5 00 70 mMA, a B kOpnyce
pene MMEeeTcA BCTPOEeHHbid avon, 0223,
4YTO no3sonsieTr cobparb 3KOHOMWYHbIA
y3en, conepXawmi HauMeHLLIEE YUCNo
anemeHToB. [lna paboTw B y3ne Havbonee
NPUroAHB! Pene ¢ MUHUMAbHBIM BpeMe-
HEM cpabaTtbiBaHus.

MyckoBYIO XapakTepUCTIKY, NOACOHYIO
"KOHAEHCATOPHON", MEET U NamMna Haka-
nuBanms. Mo3aToMy ee Takke MOXHO UC-
nonb30BaThL B Y3N€ UMNYNLCHOrO NUTAHUA
pene, a B HEKOTOPbLIX CNY4asx OHa MOXET
0Ka3aTbCA NPEANOYTUTENLHEE.

JNlamny BKIOHAIOT Tak Xe, KaK W KOH-
AeHcaTop — nocneaoBarentHo ¢ 06MoT-
KOW; LWYHTUPYIOLLUA PE3UCTOP HE HYXEH.
XonogHan HUTb HaKANMBAHWS NaMNbI UMe-
€T 3HAaYMTEeNnbHO MEeHbLIee COonpoTuBNe-
Hue R,, yem “ropayee” R.. B MOMeHT nopa-
un Hanpsxenusi U,,,, aMnmTyaa uMnynsea
TOKa | = Upnwr / (Rosw + R) HAXOAMTCH B Npe-
penax gonycka patoyero toka pene Ki
MNoaromy oHO cpabarwiBaeT.

Mo ncreuiennn BpemMenn pasorpesanus
HWTU NIaMNb OHa NPUHWMAET Hanbonbwee

N [U Rosu: 'Al C1i,| R1, |, I 'Yﬂ'
aln "B"" Pene Necnopt om | mA || xOm ::A Namns A

1 | 27 [PaCi0|PC4.528.03111"] 830 | 43 ] 20 | 0.01 | 18 | ¥M2435 | 40 | 21
2] 6 1187 20 | 024 | 17 | CMH@3-20 18
3 236 {92 [10] 03 |23 wmeaas | %[22
L~ {12

4 P3C43 PC4.569.201 26 12 CMHE3-20 | 24 | 18

460' — 5 7
5|24 52 3 KM24-35 | 44 | 22

"Toxe mnaPC4.529.031-03.
MNapannenuwHoe coannHenue oBMOTOK.

3 OT 0anOR OBMOTKK K3 ABYX.

* NocnegosarentHoe coenHeHre OBMOTOK,



conporuenenme R, n B Lenw ycraHasnmea-
€1CA TOK |y, = Unr / (Roeu + R;). B ycTano-
BUBLLEMCH pexume namna cnabo CBeTuT,
CUrHanMaupys O NpoTeKasun uyepes ob-
MOTKY pene Toka yaepxawus |, Npw ot-
K/TIOYEHUN HANPSXEHWA HUTL Hakanvea-
HUWA NaMN OCTHBAET 1 YEepe3 HEKOTOPOE
BPEMR y3€e/ FOTOB K CNeAYIOLLEMY BKNIONE-
Huo. MpyMeps NOCTPOeHWA y3na ¢ nam-
NoWM HakanweaHusa NPEACTABNEHH B npa-
BOIt — "3eneHoi” — yacTu Tabmbl.

N3amMepeHHoe CONpPOTHMBNEHWE XONoAa-
HOW KTK namnbl KM24-35 pasno 73 Owm,
a CMH6,3-20 — 36 Om. YetkocTs cpaba-
THIBAHWA P/ MOXHO YBE/MHUTE LLIYHTUPO-
BaHKEM NaMnbi KOHAeHCaTopoM. Ero em-
KOCTb noabuvpaloT 3KCNepUMEHTANbLHO.
C xommyTaropHo# namnoit KM24-35 Tok
YOEPXaHUS  YCTAHBBNMBAETCA  depes
100 Mc nocne nopauyn HaNPXKEHWS,
a C MUHMAaTIOPHOH 6eCLOKONbHON NaMnomn
CMH6,3-20 — uepe3 50 mc. Namna pa6o-
TaeT B 06ner4yeHHOM pexume, No3ToMy
CNyXuT 04eHb nonro. Tok ynepxanus pene
MeHbWeE, Yem pabouunis Tok namnei. Mycko-
BO¥ TOK Namnbl paBeH paboMemMy ToKy pene.

Tok yoepxanua 8 1,5...7,4 paza MeHb-
we, 4yeMm pabounit TOK pene — 3TO He
eavHcTBeHHan OocoBeHHOCTL ONUCKIBae-
Mbix Y3108. MMCTEPE3UC y3na C KoHAEHCa-
TOPOM MEHbLLLE, YEeM TUCTEPEe3nC pene.
Mpy NNABHOM YMEHLLUEHWW HANPSIXEHUA
U PENE B y3n€ ¢ NamMnom B obLUemM crny-
Yae OTNYCTUT SKOPb MNPKY MEHBLLEM 3Haue-
HWW HaNPSDKEHWS], Y4EM B Y3NEe C KOHAEHCA-
TOpOoM. Bpems cpabatbieanuna pene He 60-
nee 3HaveHwi, ykasawubix B [1]. Y3en
C NaMnoi HaKaNMBAHUA MOXHO WCNONbL30-
BaTb AnA pene, paboraloulero Ha repe-
MEHHOM TOKE.

NmMNynsCHOE BKNIOYEHWE pene yBenm-
YUBAET CPOK CNYyXObi rePKOHOB B CPEAHEM
B TpM pa3a [3]. Bo MHormx cnysasx onu-
caHHbit cnoco® npurogeH 1R NUTaHWA
3NEeKTPOMArHWTOB.

B pexvmMe ¢$popcvpoOBaHHOIO UMNYNLC-
HOTO MNWTAHWA, KOIAA TOK BKIIOHEHUA
Gonbwe paboyero, MarHUTOOBUXYLLARA
cuna oOMOTKM YBENVYUTCS, @ BPEMS cpa-
6aTbiBaHUs pene YMEHbLLUWUTCH. Tak, Ha-
NpYMEp, B 3alLMTHOM ycTpoicTse [4] pe-
ne K1 nutalor yepes 6annacTHbii pe3uc-
TOop R14. PopcUpOBaHHLIA PEXUM NUTA-
HWURA 3TOTO PENne NErko NonysuTb, ecnu co-
nporueneHwe peauctopa R14 ysenuuuts
o 15 xOm ¥ nogknioumTb NapannensHo
€My KOHOEHCATOP €MKOCTLIO 2,2 MKO Ha
Hanpsxenve 160 B. buicrpopeiicTene yc-
TpOWCTEa yBenuuutcsi, a norpebnaemas
YCTPOWCTBOM MOWHOCTL W HarpesaHue
anemeHToB R12, VD4, R14, K1, VS1
YMEHbLLLATCS.

JINTEPATYPA

1. ¥imoecsxis . I Braggwespos I B. Cnpa-
BOYHWK MO CNaGOTOMHLIM 3NEKTPUHECKMM pe-
ne. — J1.: Sneproatomusaaar, 1990.

2. Knumenxo B. B. DopcvpoBaHHbie anek-
TPOMarHUTHbIE CUCTEMbI. — M.: SHeproatoMmna-
Aar, 1989.

3. BytxoBcxwid A. I, "epxawms A, 10. On-
TMMaNbLHOE YNPAANEHNe 3M1EKTPOMEXaHNHECKN-
MW YCTPOWCTBAMM NOCTOSHHOrO TOKA. — M.:
Sueprun, 1972,

4. AyBuunn @. Pene 3alMTHOrO OTKIONE-
Hun, — Paguo, 1999, Ne 1, c. 40.

A. TPUDOHOB
r. Canxr-Nerepbypr

* * -

IOns opHOro na cobrpaemMbix MHOIO YC-
TPOMACTB NOTPEb0BANOCL 3KOHOMWYHOE
3NEKTPOMArHUTHOE PEne Ha HanpsXeHue
cpabaTbiBaHua Heckonbko Boner. O6pa-
LeHve K CNpaBoNHUKY NO pene NoaTeep-
WO, HTO aCCOPTUMEHT Takux Pene O4YeHb
CKYLIEH U K TOMY X€ ux TOK cpabaTbiBanua

BeCbMa Benuk (y BonbwwHcTBa — OKONO
50 mA).

He Haitas nopxopsluero pene 8 Npo-
Laxe, A PeLuN NO3KCNEePHYMEHTUPOBATL
C caMopenbHbiM pene Ha 6ase repkoHs.
Ha koHuax ero 6annona npuvknewn age
weku auamerpom 10 MM 13 ponbrupo-
BAHHOrO CTEKNOTEKCTONWUTa W HamoTan
po 3anonusenus npoeop MN3B-1 0,09
(okono 700 suTKOB). U3MeEpeHnA noka-
3anM, HTO HANPAXEHWE 3aMbIKaHWA rep-
xona paeHo 0,7 B npu Toke 30 MA, a pa3s-
mbikanus — 0,3 B npu Toke 15 MA. Yee-
NMEHNEM YKUCNA BUTKOB 1 BGopoM 60-
Nee TOHKOro NPOBOAA HANPRXeHWe cpa-
OarmBaHUs MOXHO HECKONBLKO YyBEnwu-
yutb. OpHako npuobperenne TOHKOro
NPOBOAA U €r0 HAMOTKA B MOOUTENLCKUX
YCNOBUAX TOXe NpeactasnfinT coboun
Hemanyio npobnemy.

MosToMmy A pewmn 3a0a4qy WHbIM Ny-
TeM. NocnepoearensHo ¢ 0OMOTKOM pene
BKJIIO4MN Napannenshyilo RC-uens. Pean-
CTOp MO ConpoTMBNEHUI0 nopobpan Ta-
k¥M, uTOObl TOK yepes oOMOTKyY pene bbin
paeeH 20 MA, T. €. GonbLue, 4em ToK pas-
MbiKaHus repkoHa. EMKoCTb KOHaeHCaTo-
pa — 20 mk®.

Mpy¥ BKNIOYEHUN HANPAXEHUS NUTaHWUA
9 B xopoTKMiA MMNyNLC 3apsaHOro Toka
KOHAEeHcaTopa 3acTtasnser pene cpabo-
TaTb, NOCNE HYEro OHO YAEPXWBAETCA BO
BK/IIOYEHHOM COCTOSIHWM TOKOM 4Hepe3
peauctop. C KOHAEHCaTOPOM €MKOCTbIO
10 Mx® pene cpabarwiBaeT Npy Hanps-
weHvn 10 B. Ecnu HanpaxeHne nutTaHvn
yBENMUUBATL MELIEHHO, TEPKOH 3aMbIKa-
eTca npu Hanpsxenwn 16 B, a pa3Mbika-
etcanpu 8 B.

Bapbupys HOMUHaNb KOHAEHCATOpa
W PE3NCTOPA, YOAETCH CYWECTBEHHO pac-
LUMPUTE BO3MOXHOCTU NPUMEHEHUS pene.

B. CYBOPOB
r. XXene3anoropck Kypckoii o6n.

FrEHEPATOP UMNVYJ1IbCOB BUAOA

"MEAHAOP”

C. BMPIOKOB, r. MockBa

B pspe cnysaes, HanpuMep, ans yn-
paBneHus  XUAKOKPUCTANNMYEeCKMMMn
vHoukaTtopamu, Ttpebylotcs npaMo-
YrONbHLIE MMAYNLCHl CO CKBAXHOCTbLIO
2. O6bMHO MX GOPMUPYIOT C NOMOLLLIO
TpUrrepa Co CHETHLIM BXOA0M, NOAaBan
HA HEro WMNYNbChi C NPOW3BONLHOMN
CKBaXHOCTbIO. [lpyrve BapwaHTbl No-

pobHoro renepatopa, B KOTOPbIX
=3
R1 IOOKT D11
Lo 3 p—e— Boix00 1
l2200
== (7
5500 —HD $——w Boixod 2
pp12| Dot
k2 100K | k51Tt

Puc. 1

CKBAaXHOCTb HYXHO YCTaHaBNMBaTh Noa-
60pPO4HBIMUY PE3UCTOPAMMW, BKMIIOHEHHDI-
MM nocnenoBarensHo C AuonaMu BO
BPEMA33A3I0LLYI0 Lienb, OOBIYHO He Co-
xpaHsioT ¢opMy “Meangpa” npu kone-
HaHuAX HANPAXEHWA NUTAHKUA U TeMNe-
parypbil.

leHepaTop, cxeéMa KoToporo usobpa-
xeHa Ha pmce. 1, npu cobmopnennu yc-

Inom. /\ Rlu
MA .
08 4500
F
06 Inom #4000
7//
04 —+—Nt= 3500
2
02 = 3000
/
g _/ 2500
3 5 7 9 # 13 UnmbB

nosuih R1=R2 n C1=C2 suipabarmBaeT
Ha CBOWX BbixOoaBx 1 n 2 nportusodas-
HbBi€ NOCNeACBaTenbHOCTU MPRAMO-
YroNbHbIX UMNYNLCOB C KPYThiM (DPOH-
TOM ¥ CTAabWMNbHOM CKBAXHOCTLIO 2 Npw
N3MEHEHWUWA MUTAIOWEro HAMPAXEHWUA
Y TeMnepaTypbl B LUMPOKWUX Npeaenax.
YacroTty F (B KMnorepuax) reneparopa
BLMMCNAIOT No ¢popmyne F=1,05/R1-C1
(R1 — B kunoomax, C1 — 8 mukpodapa-
aax).

Ha pmuc. 2 nokazaHb 3aBUCUMOCTU
reHepupyeMoi YacToTs 1 norpebnse-
MOro TOKa OT HanpsaXeHWs MUTaHuR.
OBe kpuBLIE ANA NOTPebnaemMoro Toke
Aanbl ANs ABYX BapuWaHTOB Nnapamer-
poe eBpemslapalowen uyenu: 1 —
R1=R2=100 kOm, C1=C2=2200 nd;
2 — R1=R2=1 MOwm, C1=C2=220 n®.
Fpadvky NOKa3LIBAIOT, 4TO NMPUMEHEe-
HUWe BbICOKOOMHbIX PE3UCTOPOB NO3BO-
nser cHW3WTL noTpebnAemuin TOK,
OCOGEHHO NMpU Manbix 3HAYEHWUAX Ha-
NPRXEeHUs NUTaHns. 3TO, KCTatu, xa-
pakTepHo ans mobuwix RC-reneparopos
Ha MUkpocxemax KMOT.

leneparop moxer paborate U ¢ MC-
NONbL3OBAHUEM JIOTMHECKUX 3NEMEHTOB
mukpocxem KS61NES n KS61N1A7, oa-
Hako ¢GpPOHT ¥ cnag UMNYNLCOB B 3TOM
cnyqae UMEIOT 3aTAHYThIE Y4aCcTKu [}
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42 PETYNATOP HYACTOTbI
BPALLEHUSA TPEX®DA3HbIX

NCTOYHUKU NUTAHUSA

E-mail: power@paguo.ru
ven. 207-89-00

PAAUO Ne 4, 2001

ACUHXPOHHDBbIX

AOABUTATENEW

A. IYEPOBCKWH, r. Hosononoyk Bure6ckoii o6n., benopyccun

B pomawnux "Macrepckux” paguonoburenei BCTPEYaTCS 3N1eK-
TPOMEXaHMYECKMEe CTaHKM U pa3nuyHbie npucnocobnesus ¢ NpUBo-
AOM OT TpexdasHbix aCUHXPOHHDbIX ABUrarenesn. OgHaxo B GuTy Tpex-
dasnas ceTb HepeAKO OTCYTCTBYET, NO3TOMY AN UX NUTAHUS YacToO
NpMMEeHsIOT ¢asocasurawowmin kovgercarop. K coxanenmnio, 31o
NPUBOAMNT K CHUXEHUID HeOGXOAUMOH MOLHOCTH Ha Bany 3neKTpo-
ABHUrarens U K TOMY Xe UCKII0Y3aeTCR BO3MOXHOCTb PErynupoBaHmns
Yacrorbi Bpawenusn. Ucnonv3ys npepnaraemMoe yCTrpoACTBO, MOXHO
HE TONbKO NUTaTh TpexdasHbin ACHHXPOHHBIN INeKTpoABUrarens or
onHopa3sHOW ceTH, HO ¥ NNAaBHO PEerynupoBaTh 4acToTy ero Bpatye-

HUS.

Perynatop 4acToThl BpalweHus cyule-
CTBEHHO YyNyuqwaer XapakTepucTuku
TpexdasHoro aCUMHXPOHHOIO ABUratens
(TAQ). OnucbiBaeMoe yCTPOWCTBO NO3-
Bonser nutate TAL ot ogHoda3HoON ceTn
npakTuieckn 6e3 notepum MOLWLHOCTW,
perynMpoBaTb NyCKOBOW MOMEHT, pery-
NVPOBaTH B WNPOKWX Npeaenax 4acrory

DD1 K15511A3

C perynupyembiM conpotusneHvem. Og-
Hako Hanbonee 3pPeKTUBHLIM ABNRETCSH
4acTOTHOE perynupoBaHue, MOCKONbKY
OHO NO3BONSET COXPaHWUTbL SHEPreTuiec-
KUe XapakTepucTuknu U NPUMEHUTb Hau-
Gonee pewesble U HAOEXHbIE 3NEKTPO-
BBUratenn C KOPOTKO3aMKHYTOW 06MOT-
KO poTopa — “6ennuben KNeTkon”.

Ha 120 rpaag. Ha pwuc. 2 npuBegeHsb
3NI0PbI HANPAXEHUA B XapaKTepHbIX TOu-
Kax.
Ha TpaHauctopax 1VT1—1VT6,
2VT1—2VT6, 3VT1—3VT6 cobpaHul Tpn
OOWHAKOBLIX YCUNUTENS, NO OQHOMY Ha
kaxayio ¢asy TAL. Ha puc. 1 npuseneHa
cxema TONbKO 0AHoro ycunurens. Cxe-
Mbl OCTanbHbIX TOYHO Takue Xe. Paccmo-
TpuM paboTy OQHOr0 U3 HUX (BEpXHero
no cxeme). Korpa Ha BbIXOZe 3neMeHTta
DD3.2 nosensieTCR BLICOKWIA YPOBEHb,
OTKPLIBAETCA COCTaBHOW TPaH3WUCTOP
1VT4, 1VT5, a BbIXOBHOW TPaH3UCTOp
1VT6 3akpuiBaeTcs. Kpome TOro, BbiCo-
KWW YPOBEHb NOCTYNaeT Ha BXOL, TPaH3N-
cTopHoW ontonapbl 1U1, B pesynsrarte
Hero Ha ee BbixOpe YCTaHaBNWBaeTCH
HU3KWA YPOBEHb, KOTOPLIA 3aKpbiBaeTt
COCTaBHOW TpaHaucTop 1VT1, 1VT2. Bul-
XOOHOW TpaH3aucTop 1VT3 OTKpLIT.
ANA pasBA3KW N0 HANPSXEHWUIO TPaH3UC-
Topbl 1VT1, 1VT2 n 1VT4, 1VT5 nutaiotr
OT Pas’HbIX WCTOMHUKOB HarnpsXeHWeMm
+10 B, a TpaHancTopbl 1VT3, 1VT6 — oT
UCTOYHUKA HanpsxeHueM +300 B. Avo-
Bl 1VD3, 1VD4, 1VD6, 1VD7 cnyxar gns
6onee HanEXHOro 3aKPLIBaHUS BLIXOL-
HBIX TP2H3UCTOPOB.

OnoHO Y3 rnaBHLIX YCNOBUWA HOP-
ManbHo# paboTwl TpaHauctopos 1VT3

DD3 K155115
R21,2x R3 A1 _L o wra T
DD2 K155UE4 L 470 Mk x 1VD3 KTB58A
DD3.2 %16 B U
orl1l2 ; K] 1AOT165A1 ) X
']
E“‘f'] Q <
L@ 1 NG |
e &
z 2
Kl14vc>1
405A VTa
1R3 N
1R, 1IR222¢ | |22 KI315A B
1R4 a
a8 _T7c2390(7] 1vo2, 1vD6 2
180 KA209A 1
VT K ewis. 14 DD1 . =
[
R4 BuiB. S DD2, —l A2 3
560 +| BsB 14003 : 2VT1-2VT6, 2U1, 2VD1-2VD8
s 1'21 2R1-2R9, 2C1, 2C2 i
== VD3R | a70mx — ]
© x16 B o
Ny | C41000 Mxx 16 B ] ©
[} - 3 g
Hi KewB. 7 DD1, DD3 A
: 3VT1-3VT6, 3U1, 3VD1-3VD8 |
2] ewe 10 DD2 1'_24 3R1-3RG, 3C1, 3C2
VT1 KTB17A J
wlew VD2 KLJ405A ]
{23151 VD3 KC156A

Puc. 1

BPALLEHUS KaK Ha XONOCTOM XO4y, Tak
W NP Harpyske, a Takxe rnaBHoe — yBe-
NNYMBaTb MakCUManbHylO 4acToTy Bpa-
uweHns 6onbwe HOMUHENBLHOMR.

MNpepnaraemoe yCTPOWCTBO 3KCNNya-
Tupyerca ¢ TAQ mowHocTeio 120 By
N HOMWHaNbHOW 4YacTOTOW BpPAaLLEeHUs
3000 06/MuH.

Kak n3BecTHO, CyleCTByeT HECKONBbKO
cnoco6oB PerynnupoBaHusi 4acToTbl Bpa-
weHus TAQ N3MEeHEHWEM nuTaloLLero
HanNpsHXeHWs, Harpyakn Ha eany, npume-
HEHMEeM crneuvanbHo oBMOTKM poTopa

Cxema perynstopa npuBeneHa Ha
pnc. 1. Ha anemeHtax DD1.1—DD1.3
cobpaH 3a4aWnii reHepaTop ¢ naMe-
Hsemon B npeaenax 30...800 fuy yacTo-
TOW. Perynupylor 4actoTy nepeMeHHbLIM
pe3unctopoM R3. Cuetunk DD2, anemeHT
N-HE DD1.4 v yeTbipe anemeHTa Ucknio-
vaiowee WNWN DD3.1—DD3.4 BxopaT
B coctaB GOpMMpOBaTeNns WMMNynsCOB
TpexdazHon nocnepoBatTenbHOCTU
(DPUT), koTopLIN NpeobpasyeT NOCTOSH-
HOE HanpsXeHWe B CWUrHanbl NPAMO-
yronbHoW ¢$opMbl, COBUHYyTbIE NO ¢ase

n 1VT6 — oHKM He BONXHbl BbITL OOQHO-
BPEMEHHO OTKPLITHI. ANs 3T0ro Ha
BX04, COCTaBHOro tpaHaucrtopa 1VT1,
1VT2 ynpaensiouiee HanpsxeHwe no-
cTynaeT ¢ Bbixoga ontonapu 1UY, yto
obecrneynBaeT HEKOTOPYID 330ePXKY
ero nepexnioueHus (NpubnuanTensHo
40 mkc). Npu nosiBNeHWN Ha Bxoge on-
TONapbl BLICOKOIO YPOBHA Ha4uNHaeT 3a-
pRXaTeca koHAeHcatop 1C2. CwrHan
HW3KOro YPOBHRA Ha BXOA4Ee ONTonapbl He
MOXeT MIrHOBEHHO 3aKpPbITb COCTaBHOW
Tpanauctop 1VT4, 1VT5, nockonbky



koHpeHcatop 1C2, pa3prxancb no ue-
nn 1R3, sMUTTEpHbIE Nepexoas TpaH-
3UCTOPOB, NOAAEDXWBAET ero B Teye-
Hue okono 140 MKC B OTKDBITOM COCTO-
AIHUK, @ TPaH3ucTop IVT6 — B 3akpwl-
TOM. BpeMs BbIKNIOYHEHUR ONTONapsbl
coctaBnfeT npumepHo 100 mMxc, no-
3TOMY TpaH3ucTop 1VT3 3akpbiBaeTcs

TOKE OTCYTCTBYIOT TPETbU FapMOHUYEC-
KWe cocTaBnsiowme.

Bnox nutanus perynstopa Bbipaba-
TbiBaeT HanpsxeHus +5, +10 n +300 B.
HanpsaxeHwe +5 B, BbipabartbiBaemoe
ctabununaatopom Ha ctabunurpoHe VD3
¥ TpaHaucTope VT1, UCnonb3yetTcs ans
nuTaHus Mmnkpocxem DD1—DD3. Bepx-

U
Bue. 8 DD1.3 D D D D D D E] D
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Puc. 2

panble, 4eM TpaH3ncTop 1VTE oTKpbI-
BaeTCH.

Ovopw 1VD5, 1VD8 3awuwaioT Bbi-
XOOHbIE TPAH3UCTOPbLI OT MOBLIWEHWUA
HanpsXeHUs Npu KOMMyTauun UHOYK-
TUBHOW Harpy3kun — ob6motok TAL,
a Takxe 3aMbikalT Tok 06MOTOK, KOrga
HanpsXXeHWe Ha HUX M3MEeHRET CBOIO No-
NAPHOCTL (NPY NEpPeKNioYeHNn TPaH3nuc-
TopoB 1VT3, 1VT6). HanpuMmep, nocne
3aKpbIBaHWUA TPaH3ucTopos 1VT3 u 2VT6
TOK HEKOTOPOE BPEeMS NPOXOLUT B Npex-
HeM HanpaBneHun — o7 ¢asbl A Kk Ppaze
B, 3aMbikance Yepes guop 2VD5, uctou-
HUK NuTaHus, avwop 1VD8, noka He
YMEHbLUNTCH A0 HYNR.

PaccMoTpUM nocnegoBartenbHOCTb
nepeKNIoYeHNs BLIXOLHBLIX TPaH3UCTO-
poB Ha npuMepe ¢as A u B. Korna Tpan-
anctopel 1VT3 n 2VT6 OTKPLITLI, TOK
npotekaeT No yenu: uctodHuk +300 B,
YHaCTOK KONNEeKTOP—3MUTTED TPaH3UC-
Topa 1VT3, 06MoTkn Ppasbl A n dpaswl B,
YHaCTOK KONNEKTOP—3MUTTEP TPaH3uc-
Topa 2VT6. Korga 37w TpaH3ucTopsl 3a-
KPbLIBAIOTCR, @ 1VT6 n 2VT3 oTkpLIBAIOT-
CR, TOK NpOTEKaeT B NPOTUBONONOXHOM
HanpasneHnn. TakuMm 06paszoM, Ha pasel
A, B 1 C nopaloTca iMnyNbCbl Hanpsixe-
HWS NPRMOYroNbHOR POPMBI CO CABUNOM
no ¢paze 120 rpaa. (puc. 2). Hacrora nu-
Tawouwero TAL HanpsxeHws onpenens-
eTCH 4acTOTOW nepexnioYeHUs 3Tux
TpaHancTtopoBe. bnaropaps noouepep-
HOMY OTKPBLIBEHWUIO TPaH3UCTOPOB TOK
nocnefoBaTenbHO NPoXoauT no obMoT-
kaM cratopa AB-AC-BC-BA-CA-CB-AB,
4TO U CO3AaeT BPaLLAIoUeeCR MarHuT-
Hoe none. OnucaHHas Bbile cxema no-
CTPOEHUSR BbIXOLHBLIX CTYNneHewn — Tpex-
¢dazHan MoctoBasr [1—3)]. Ee nocTomH-
CTBO 3aK/MO4YaETCA B TOM, 4TO B Pa3HOM

HWiA NO CxeMe COCTaBHOW TPaH3UCTOP
Kaxaoro yCuiuTens rniraercs oT o7-
BenbHon 06MOTKW ceTeBoro TpaHcgop-
matopa T1 1 0TRENbHOr0 MOCTOBOIO Bbl-
npsmutens (1VD1, 2vD1, 3vD1). Hux-
HWIA COCTABHOW TPaH3NCTOP BCEX YCUNKU-
Tenen — ot 06moTkm Il v gnopgHOroO MoC-
Ta VD2. ns nUTaHus BbIXOOHLIX TPaH3n-
CTOPOB NpumeHeH MocT VD1 wn LC-
¢unerp C2L1C3. EMKOCTb KOHOEHCaTo-
poB C2 n C3 BuIGUPAIOT NCXOBA U3 MOLY-
HocTh TAQ. OHa ponxHa 6biTb HEe MeHee
20 Mk® npyv MHOYKTUBHOCTU Bpoccens
0,1 TH.

B perynsatope MOXHO NPUMEHUTDL NO-
CTOSHHbIe peavcTopel MIT, OMNT, BC
Kongencarop C1 — nio6ow, HanpuMep,
kepammyeckun K10-17-26, C2—-C5
1C1, 2C1, 3C1 — nobble OKCUBHLIE
Opoccene L1 — camogenpHbi. Ero Ha-
maTbiBalT Ha Ul-o6pa3HoM MarHuto-
npoBoge NNOWAALIo NONepPevyHoro ceve-
Hus 4 cM2. O6MoTka copepxuT 120 But-
koB npoBoga M3B 0,35. ipoccens MOX-
HO WCKIOYUTBL, HO NPWU 3TOM NPUIETCH
YBENWYUTb eMKOCTb KOHBeHcaTopos C2
n C3 po 50 mx®. Ontonapw 1U1, 2U1,
3U1 MOXHO ucrnonb3oBaTk W apyrue
Yy KOTOPbIX BDEMS 330ePXKU BKNIOHEHUR
He 6onee 100 MKC, a HanpRXeHue n3o-
naumn He MeHee 400 B.

OcHoBHoe TpeboBaHWe K TPaH3uCTo-
paM — BBLICOKWWA WU NPUMEPHO OOWHAaKo-
BbIA Y BCex k03 PULUMEHT nepepaun 1o-
ka (He meHee 50). TpaHnauctopbl KT315A
MOryT 6biTb 3aMEHUMBbI H8 TPAH3UCTOPLI
cepun KT315, KT312, KT3102 ¢ niobbimm
6yKBEHHBIMW WHOEKCaMW, @ TPaH3UCTo-
pol KT817A (VT1, 1VT2, 1VT5, 2VT2,
2VT5, 3VT2, 3VT5) — Ha KT817 wnu
KT815 ¢ nio6biMu GyKBEHHLIMW MHOEKCa-
mn. Bmecto TpaHauctopoB KT858A

MOXHO NPUMEeHUTb NIobGbie MOoUlHBbIE
C OONYCTUMBIM HarnpsXeHWeM Konnek-
TOp—3mMuTTEep He MeHee 350 B v koad-
OULUMEHTOM nepedaun Toka He MeHee
50. Ux cnepnyeT yCTaHOBWUTL Ha TENNOOT-
BOAbI MNOWAAbio He MeHee 10 cM? kax-
DbliA.

OpHako NpyY UCNONBL3OBaHWW 3NEKT-
popBuratenen MowHocteld  Gonee
200 Bt notpebylotcs  TennooTBOLbI
¢ 6onbweit nnowaaso. ECnu MoWHOCTL
TAL npeBbiwaeT 300 Br, BMECTO BLINPSK-
muTens KU409A Heobxopwmo cobpaTb
MOCT 13 OTBENbHLIX AUOAOB, PACCUNTaH-
HbIX Ha o6paTtHoe HanpsxeHue Gonee
400 B » cooTBeTCTRYIOLMIA TOK. [lnogbl
1vD5, 1VD8 noponpyT niobuie ¢ ponyc-
TUMBIM MPAMBLIM UMIYNECHBIM TOKOM He
MeHee 5 A 1 06paTHLIM HanpsXeHueMm
He meHee 400 B, Hanpumep, KO226B
wnn KO226r. Tpakchopmatop — nobown
MOLWHOCTLIO He MeHee 15 BT, uMelowmin
YeTbipe pa3genbHble BTOpUYHbIE 06MOT-
Ku no 8...9 B kaxnan.

Mpy HanaxwBaHWW YCTPOMCTBa CHa4a-
na oTKNIHaIoT Hanpsxexne +300 B v npo-
BEPRIOT HAMYWe BCEX CUIHanNoB B COOT-
BeTCTBUM C puc. 2. Ecnn Heobxopumo
nopbopkoi kovpgeHcaTtopa C1 nnm peauc-
Topa R2 nobuBaloTCA M3MEHEHWR YacTOTbl
Ha KOnnekTope TpaHsuctopa 1VT2 (1VT5)
B npenenax 5...130 MNy. 3aremM npu OTKNIO-
yeHHoMm TA[l BMecto +300 B nopgaiot or
BHEWHEro  WCTOYHWKA  HanpsXeHue
+100...150 B, 3aMblkaloT KONNEKTOp
W 3MnTTep TpaHauctopa VT2, konnexktop
W aMuTTEep TpaHaucTopa 1VTS (yTobbl 3a-
KPBITL TPAH3nCTOPL! VT3 1 1VTE) 1 namMe-
PAIOT TOK B LIENW KOJIeKTopa TPaH3nucTopa
VT3, xoTopbil ponxeH 6Tk He Gonee He-
CKONBKUX MUNIMAMNep — TOK YTEYKW Bbl-
XOAHbIX TPAH3UCTOPOB

Nanee paaMbikalOT KONNEKTOPbI
¥ 3MUTTEPSLI BbllLEYKa3aHHbLIX TPaH3uc-
TOPOB W YCTEGHaBAWBAIOT PE3NCTOPOM
R2 makcumManbHyio vactoty. Noabopom
koHpeHcaTopa 1C2 (B CTOPOHY yBenu-
yeHUR eMkocTU) BoBuBaTCR MWUHWU-
ManbHOTO 3Ha4YeHWR TOKa B LUenu Kon-
nextopa TpaHauctopa 1VT3. Anano-
rMYHO HanaxwBalT U OCTaNbHblE YCU-
nutenn. MNocne 3TOro nNOJKNIOYAIOT
K BbIXOZY PErynsvopa 3nexTpoasura-
Tens, 06MOTKM KOTOPOro COefUHEHb
3Be3poi. Bmecto +300 B nopawor ot
BHEWHEro WCTOYHWUKE HanpsXeHwe
B npepgenax +100...150 B. PoTop anex-
TpopBUraTens LOJXEeH HayaTb Bpa-
warbcs. Korna Heo6xoauMo M3MeHUTb
HanpaBneHue BPalleHUs, MEHSIOT MeC-
Tamu niobuie gBe ¢asbl TAL. ECNun Bbi-
XOLHbIEe TPaH3UCTOPLI paboTaloT B Npa-
BW/IBHOM PEXWUME, OHWU OCTaKTCR ANn-
TenbHOe BPEeMS 4yTb TennbiMW, B Npo-
TUBHOM cnyyae noabuparT ConpoTuB-
nenne peauctopoe 1R6, 1R8, 2R6,
2R8, 3R6, 3R8.

Nutepartypa

1. Papwi B. N. 3nextpuyeCkve mauv-
Hbi: ACUHXPOHHBIE MalUMHE. — M.: Bbiclian
wkona, 1988.

2. Kpaaumx A. 3. Bui6op v npyMeEHeHne
ACUHXPOHHBIX Asuratenen M.: Bnepro
atomunapar, 1987.

3. NonyxmHa E. M. ACHHXPOHHbIE WC-
NONHUTENbHLIB MUKDOABUFATENV A1 CUCTEM
asTomMaTuky. — M.: Buicwwan wkona, 1988.
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SNEKTPOHUKA 3A PYJIEM

E-mail: car@paguo.ru
Ten. 207-88-18

PAAUO N2 4, 2001

CTOPOXEBOE YCTPOUCTBO

B. BAHHHKOB, r. Mockea

Cyans no pepaxynoHHONM NoOYTe, OXPaHHOE YCTPOHCTBO, ONUCAaH-
Hoe B "Pagmo” M. YypyxcaessiM, pabGoTaroiiee COBMECTHO C AaT4M-
KoM BuGpauuy, NpepnoXeHHbiM HawumM asropom 0. BuHorpapgo-
BbiM, CEPbLE3HO 3aMHTEPECOBAaNo MHOIMMX pagnonioburenei. Oum He
TOJILKO NOBTOPSIOT 3TO YCTPOUCTBO, HO M CTAPANTCS YNyYLLUNTb NPO-
TOTHIN, NOBLICHTL €ro SKCNNAyaTaynoHHsie Kkavecrsa. CerogHa 3Ha-
KOMMM YyMTaTenei c OgHNM N3 TaKUX NPUMEPOB.

OxpaHHoe ycTponcTeo [1] noakynaet
CcBOE NpocToTon, He TpebyeT Hanaxuea-
HWR, @ MMaBHOE — MCMONL3YEMbIA B HEM
OpUrnHanbHbIA  gatynk Bubpaumn [2]
obecneunBaeT "CTOPOXY" BLICOKYIO HYBCT-
BUTENBHOCTb. BMECTe C TeM eMy NpucyLmn
M HEKOTOPblIE HEeAOoCTaTKu: NPUMEHEHO
3NEeKTPOMArHUTHOE pene U He OYeHb Ha-
nexHas mMukpocxemMa YMCS8, Hanuuuve
B PROE Y3NOB CoBepLIeHHO “"Heoba3atens-
HbIX" peranei, ncnone3oBaHve 6onbWOro
YUCNa OKCUAHBLIX KOHBEHCATOPOB.

HeobxoonMo Takxe OTMETUTL Cneayo-
ulee. Kak nokasana NpakTvka, rpoMKOCTb
TPEBOXHOro curHana, obecneuynsaemas
ycunutenem K174YH14, He Bcerpa okasbl-
BaeTCcs poctatouHoh. Ecnu xe cobpats
BBYXTaKTHbIA YCUNUTESNb Ha TPaH3WCTOPax
no cxeme, NOKasaHHOW Ha puc. 2 B [3],
TO BO3MOXHOCTW ManorabapuTHOn OuHa-
Muveckoi ronoekm 3fAB-1 6yayT ucnons-
30BaHbLl NONHEE W NPOMKOCTb 3aMETHO
yBenuuutcs. NpuMmeHeHne Takxke Hebonb-
wou ronoexku 4f1-8E, o6napaoueit NoBbI-
LWEHHOW oTpavel (No 3BYKOBOMY AaBsne-
HWIO), RACT BONONHUTENLHLIA BLIUIPbIL
B rPOMKOCTH.

Euwle 6onbluee yBenuyeHve "panbHoc-
TW OenCTBUS” YCTpOMCTB2 MOXeT ObiTb
nony4ero ¢ nomotupio 6onee MOLWHOrO
ycunurens 34.

MpuHuWNuansHas cxema MogUPULK-
POBaHHOI O BapuaHTa "CcTopoXa” nokasaHa
Ha pucyHke. KOHCTpykums nartyvka BQ1

€T HU3KWI (a8 He BLICOKWI, KaK B MCXOOQHON
KOHCTPYKUMW) YypOBEHL. B pesynurate uenb
R6C1 B MOMEHT BKMIONEHWA YCTPOMCTBA
Tymbnepom SA1 ycraHoeut Tpurrep DD1.1
no Bxogy R B HyneBoe COCTosHUe.

BbICOKMIA ypOBEHL C MHBEDCHOIO BLIXO-
na tpurrepa DD1.1 o6Hynut cueTynk DD3
W OCTEHOBWUT reHepatop umnynbcoe 34,
CO6paHHbLIA Ha NOTMYECKUX 3NeMeHTax
DD2.3, DD2.4, B nonoxeHuw, KOrna HWU3-
KWA YpOBEHb NPUCYTCTBYET Ha BbIXOAe
anemeHTa DD2.4. Tor Xe BLICOKMWA YpO-
BeHb C Bbixoaa Tpurrepa DD1.1 nocrynaer
Takxe Ha Bxopbl R u S tpurrepa DD1.2, us-
3a yero OH yCcTaHaBNMBaeTCs B "3anpe-
UweHHOe"” COCTORHWE C BbICOKUM YDOBHEM
Ha o6oux Bbixopax. Bce TpaHauctopsl
VT1—VT4 BbIXOOHOrO MOCTOBOFO YCWUNM-
Tens OKa3blBAIOTCH 3aKPbITHIMU. TakuM
06pa3zoM, yCTPONCTBO BXOAUT B AEXYPHBIN
pPeXVM COBEPLIEHHO He3aMeTHO [if OK-
PYXaIoLnX.

NcxopHbIl xe BapuaHT “ctopoxa” npu
BK/NIOYEHWUW NUTAHUA MOXeT 6e3 HanobHo-
CTW "OrNacuTb” OKPECTHOCTU TPEBOXHBLIMU
curHanamu. fleno B TOM, 470 B HeM He
npesycMoTpeHbl Uenu npeaycraHoBKW
W COCTOSIHWE BXOQHOrO TpUITepa U CueT-
YMKa UMNYNLCOB NOCNe NORAaYn MUTaHus
He onpefeneHo.

Haruuk BQ1 kpensT Ha Ky3oBe (pame)
TpaHcnopTHOro cpepcrtea. Ecnu partumk
B AEXYPHOM pexuMe "cTopoxa” BOCnpu-
meT Bubpaumio koprnyca, Ha Bbixoge OY

Yecku MOBLILWAIOLLWE YacToTy reHeparopa
34. MNepuoanyHOCTL CMEeHbI reHepupye-
MO 4aCTOTbl — 1 C.

Mockonbky Tenepb Ha YCTaHOBOYHBIX
Bxonax R v S tpurrepa DD 1.2 Hu3kui ypo-
BEHb HanpsXerus, Tpurrep paboraer ge-
nUTeneM YacToThl Ha 2, a8 CKBaXHOCTb UM-
nynbCoB Ha 060WX ero Bbix0pax pPaBHa
BBYM. Bnaropaps 3TOMy TPaH3UCTOPbLI
VT1 — VT4 mocToBoro ycunurens pabora-
10T B COBEPLUEHHO OAUHAKOBbLIX YCNOBUSX.
AvHamuueckan ronoeka BF 1 Bocnponaso-
OVT ABYTOHANBHLIA TPEBOXHbBIA 3BYKOBOW
curHan. 4actory BepxHero TOHa MOXHO
naMeHuTs nopbopkoin peaucropa RS,
a Huxrero — R9.

Npu nonoxeHnn nepekniodatenst SA2,
NOKasaHHOM Ha Cxeme, nocne chopMupo-
BaHWA WeCTHAOLUATU 3BYKOBLIX MOCLINOK
KaX[0ro ToHa Ha Bbixoge 32 cuetuuka DD3
NORBUTCS BLICOKUA YPOBEHDb, KOTOPbIN Ne-
pekniounT no exogy C tpurrep DD1.1 B uc-
XO[Hoe (HyneBoe) COCTORHWEe — YCTPO-
CTBO BEPHETCR B OEXYPHBLIN pexuM. Ecnu
nepeknoyarens SA2 nepeBeCTU B Npasoe
Nno CXeMe rnonoxeHue, yCTPOWCTBO CTaneT
$pOpMUPOBaTL HE WeCcTHAOUaTb, a NUWb
YeTbIPe 3BYKOBLIE NOCLITKW K&XA0r0 TOHE,
B CpefHee e — BOCEMb.

B Tex cnyuasx, korga onepaTtuBHO Me-
HATb YNCNO 3BYKOBBLIX MOCLIIOK He Npen-
nonaraiot, Bxog, ¢ Tpurrepa DD1.1 coepn-
HRIOT HENOCPELCTBEHHO C BLIGPaHHLIM
BbIXOAOM cuyeTymka DD3. NosropHoe cpa-
6artbiBaHWe "CTOPOXa" BHOBb BKAKOHMA@ET
TPEBOXHLIA 3BYKOBOW CUIHan.

QOueHb x0poLLKe NOKa3aTenun BbIXOQHO-
ro yana "crvopoxa” MoryT 6uiTb nony4eHb!
C NOMOLUBIO TPAAWLMOHHOTO OBYXTaKTHO-
ro ycwnutens 34, ecnu HarpysuTb ero
Nbe30KepaMnHeckMM 3BYKOU3Ny4atenem
CN-1 vy aBTOMOGUNLHOWM NBE30CUPEHON
ACT-10, umetouwmmu 6onbwon KMNA. B ya-
CTOTHOI obnacTv, 6nmM3kon K 3 kiU, OHK
obecneunBaloT YPOBEHb POMKOCTM
100 n6 w Gonee. MNMpu 3atom noTpebnse-
MbI YCUIUTENEM TOK YMEHbLUIeTCs [o
HECKOSMbKUX OECATKOB MUANWaMrep, Torga
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octaBneHa 6e3 mnameneHus. OTkas or
BCTPOEHHOro cTabunuaatopa Hanpsxe-
HWS NUTaHWS NO3BONWJ1 YMEHBLLWWUTL TOK,
notpebnseMbin B OEXYPHOM pexuMe
¢ 1,5 MA go 25...30 MxA. inog VD3 npe-
LoxpanseT "CTOpoX™ OT NOAKNIoYEHUR
k 60pTOBOM CETU B 06paTHOM NONRPHOCTK,
a koHgeHcaTopbl C2 v C4 crnaxuvealoT Ko-
nebarns HanPsXeHUs MUTaHWR] MUKPO-
CXEM, BbI3BaHHblE PaBOTON MOLHOrO Bbli-
XOOHOro YCUNUTENs.

Cxema BXOAHOro yCUNnUTens ynpoweHa,
a paruvk BQ1 BBEAEH B UENb MHBEPTURYIO-
wero Bxopa. Bnaropaps aTOMy B BeXyp-
HOM pexwvMe Ha Bbixone OY DA1 pelicTey-

DA1 HU3KWIA YPOBEHb CMEHWTCSH NOCNeno-
BaTteNbHOCTBIO WMMNYNLCOB  BBLICOKOro
YPOBHS. MepBblit Xe U3 HUX NepekniounT
no exogy S tpurrep DD1.1 u3 HyneBoro
COCTORHUR B epguHu4Hoe. EauHWYHbIN
YpOBEHb C €ro NPAMOro BLIXORA paspe-
wuT paboTy reHepartopa UMNYNLCOB Hac-
TOTON OKONO 2 My (Neprog, NOBTOpEHNs —
0,5 c), cobparHoro Ha anemeHTax DD2.1,
DD2.2.

HyneBoi ypoBeHb C MHBEPCHOrO BLIXO-
Aa vpurrepa DD1.1 paspewwut pabory re-
Hepatopa 34 DD2.3, DD2.4 u cueTtuymka
DD3. Ha Bbixoge 1 cHeTuMKa NOSBATCS M-
nynecol anvtenpHocTeio 0,5 ¢, nepuwoan-

kak ¢ ronoekon 3f1B-1 (conpoTtueneHuem
8 Om) 1ok pocturaetr 1A, a ¢ 4ff1-8E
(4 OMm) — 2 A.

No6aBuM, yTOo ¢ manyuartenem Ch-1,
HanpuMep, CPaBHUTENBHO BOPOrve TPaH-
3anctopbl KT829A n KT853A BnonHe moryT
6bITb 3aMeHeHbl ManoOMOLWHLIMKU KT315I
nKT361I

Kak BWaHO 13 Cxembl, “OBYy4aCTOTHBLIN"
reHeparop uMnynscos 34 DD2.3, DD2.4
cobpaH HeCKONbkO HeoBbiiHO. OH copep-
XUT MHTerpupyiowyio uene CSR9 n aud-
depeHumpyowyio C6R11. YactoTta rexe-
paunn NOBLILLAETCR U3-3a BEeNCTBUS Lenu
VD1R8.



Fpy HanNaXWBaHWW reHepaTopa HUX-
HWWA NO CxeMe BbiBOA pesucTopos RI
¥ R11 BpeMeHHO coeauHsaIT ¢ obwmM
NpoBOZOM, a anoa VD1 oTKNIoHaI0T OT Bbl-
xona 1 cuetumka DD3. NopbBopkoi pe3uc-
Topa R9 yCTaHaBNUBAIOT YaCcTOTY "HUXHE-
ro” ToHa.

Ecnu Teneps katop, anopa VD1 coepun-
HUTb ¢ 06WUM nNpoBopoM, BypeT 3Byyarb
"BepXHWW"™ ToH. Ero Yactorta 3asucut OT
conpoTueneHus peauctopa R8. C ykazaH-
HLIMW H2 CXEMEe HOMWHanamw peranemn
3HaYEHWUR 4aCTOTbl TOHOB PaBHbI NPUMepP-
HO 2220 v 3320 I'u,

QY K140Y112 B yCTPOWCTEBE MOXHO 3a-
MeHuTb Ha K140Y11208, a umdpposblie MU-
KPOCXEMbl — Ha OQHOWMEKHbIE Cepui
K176, K564, K1561. TpaHancTopbl KTE29A
3aMeHumbl NIobuiMn 13 cepuii KT827,
KT829, KT973, a KT853A — KT825, KT853,
KT972. C nbe3ousnysarenemM BMeCTo au-
HaMW4eCckoin ronoBku MoryT paborarb Ma-
NOMOLUIHbIE TPaH3WUCTOPbLI C KONNEKTOP-
HuiM TOokOoM 50 MA 1 Gonee. lnwoasl — nio-
6bie ManorabapuTHble KDEMHUEBDIE.

BmecTo 3M-2 ocHOBOW gatuvka kone-
6annin Mmoxet cnyxutb 3M-4, 3M-5 wnu
3M-22. Tymbnep SA1 — MT1, nepexnioya-
Tenb SA2 — niobon ManorabapuTHbIA.

OxcnpHblA koHpeHcatop C4 nyuwe
NPUMERWUTD TAHTANOBLIA MW OKCUOHO-MO-
NyNpoBOSHUKOBLIN. OcTanbHble — KM-5
n KM-6.

NUTEPATYPA

1. Yypyxcaes M. 3neKTpoHHBIH “CTOPOX”
ans Moroumkna. — Paguo, 1998, Ne 11, ¢. 54,
55.

2. BuwHorpapos 0. datumk eubpaumm oia
OXpaHHOro YyCTpo#icTea. — Paauno, 1994, Ne 12,
c. 38, 39.

3. Bannwxos B. [lpyTOHaNLHAR cUpPEHa No-
BbILEHHON MOWHOCTU. — Paamo, 1995, Ne 2,
c. 34, 35.

NPOrPAMMUPYEMBIE "TOBOPH-
LUME" ABTOMATb! u ewie Gonee 90 no-
NyNApHLIX HAGOPOB ANR CaMOCTORTENb-
Hot c6opku, cd_rom, o6opynoBanve ans

| VIBrOTOBAEHWA MNE4ATHLIX MNaAT B AOMALL-
HWX YCNOBMWSIX U MHOFOe apyroe. ins no-
nyuseHuss GecnnatHoro karvanora npwm-
LnuTE KOHBEPT € 06paTHLIM aAPECOM.

Mocksa a/s 4 "HOBAR TEXHUKA™

e-mail NEW_TECHNIK@MTU-NET.RU
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NPEONATAEM

Axxkymynaropbl 6onee 200 Bu-
AOB: ANR PaOVMOCTaHUWIA, paavo- 1 Co-
TOBLIX TeNedOHOB, PAANO3NEKTDOHHON
annaparypbl.

Jocraeka no Poccun.

Mockea: 7/¢ (095) 962-91-98;

962-94-10.

C.-Netepbypr: 7/¢ (812) 535-38-75.

3neKkTpoHHaR noyTa:

ms_time@hotmail.com

MNpepnpwatne npegnaraer paspa-
6oTYMKaM CPencTB CBRA3W CBOW YCNYrv
no wx NPOWU3BOLCTBY W Peann3auuu.
Ten/daxc:(86362) 537-28, 558-67.

E-mail: radio@sha.rnd.su

SOPMUPOBATEJIb TB CUTHANA

[Ons npocMoTpa curHana o1 Buaeoka-
Mepbl Ha TeNneBu3ope, He UMEIOLLEM BU-
LEeoBxopa, HeobxoanMo YCTPOWCTBO, KO-
Topoe CPOPMUPYET CUIrHAN Ha OOHOM U3
TENeBU3NOHHLIX KaHanoB. CxeMa Takoro
yctpoirctea (Jiri Borovicka, Video-audio
modulator. — "Amaterske Radio”, 1990,
s. 254—256) npuBepeHa Ha puc. 1.

®opMupoBaTent BLINONHEH HA MWKPO-
cxeme DA1, npeacTasnsiowen coboin ason-
HOW GanaHCHBIN cMecuTenk. HYactoTa reHe-
paumm oNpepensieTcs KarylKon WHAYKTVB-

Tpanauctope VT2. CurHan 3ByKOBOW 4ac-
TOTLI 4epe3 ycunuTenk Ha TpaH3ucTope
VT1 nocrynaeT Ha Bapukans VD2, VD3. Ha-
YanbHoEe CMeLLEeHWe Ha Bapukanax 33AaH0
crabunutporoM VD1. MHAYKTMBHOCTL Ka-
Tywku reHepartopa L1 — okono 24 MxlMH.
Fpw HANAXWBAHWUWN STOFO Y3Na B OTCYT-
CTBUE MOAYNMPYIOLLEro curHana pabouyio
4acToTy reHeparopa YCTaHaBNWBaIOT
6.5 My, 3arem nesbiin (Mo cxemMe) BLIBOA
peauctopa R7 BpeMeHHO MOAKNIoHaloT
K PEryNpYeMOMY UCTOMHUKY NUTaHUA. N3-
0% U Ubb MK

VIZ Vi3
KC508

R147

L han

LT U6z 55
s3 7

Ri§

10 Bsixod BY

1305150

Ri7 15

K GEL

DA 5042

X modyramaopy 6,5 My

HocTu L1 v konpercaTopamm C6—C8. MNpu-
BEAEHHbIE Ha CXeMe HOMWHaNbLI KOHAEHCa-
TOPOB ONTUMW3UPOBaHbLI ANA MEPBOro-BTO~
poro TB kananoB. UHOyKTUBHOCTbL KaTyLLKW
L1 ans nepeoro TB xaHana — 1,1 mxlH. Mo-
LyNVpYIOLLME CUrHanLl — BUAEO W ayamo
(4M Ha noaHecywei yactore 6,5 Mlu) ro-
CTYNaloT Ha BLIBOA, 8 MUKpOCXeMbI. Bbixoa-
HOW CUrHaN CHYUMAETCR C BLIBOOA 2.

Ha Bbixoae reHepartopa BKIIOYEH aTre-

HIOATOP, KOTOPbI CHAXaET YPOBEHb CUr- *

Hana po TpebyeMoro Ans Ka4eCTBEeHHOro
npocMoTpa.

BupeocurHan, nocTynaoumin Ha Bxog,
YCTPOWCTBE, JOMKEH WMETb aMmnnuryay
okono 1 B. @ukcauunio YpoBHR BUAEOCUr-
HanNa oCyuiecTBnReT Kacka Ha TPaH3uc-
Tope VT2 (xackaab Ha VT 1 VT3 — amMuTr-
TepHbie NOBTOpUTENn). 3TOT YPOBEHL YC-
TAHaBNWBAIOT MOLCTPOEYHLIM PE3NCTO-
pom R5, KOHTpONUPYS kauecTBo u3obpa-
XEHUR TeNneBU3NOHHBIM NPUEMHUKOM.
Cnenyer OTMETWTb, YTO HaHHaR perynm-
POBKa [OCTaTOYHO KPUTUYHE — C PE3KUM
nepexogoM OT TEMHOro n3obpaxeHws 0o
nepeMoaynsuun ¢ MHBepcuein nsobpaxe-
HWR. MHAYKTMBHOCTL Apoccens L2 B uenm
nuTaHus — 10... 20 MxiH.

AyavocurHan NpeasapuTenbHO NOAAIT
Ha YM reHeparop (puc. 2). OH cobpaH Ha

v
B vz zsu/sve
vz, Vi3
K8109

il
56
K modynamopy FY

MEHSI® ero BbIXOAQHOe HanpsXeHue (0THO-
CUTEeNbHO HanPrXeHWR cTabunMsaymu cTa-
6unutpoHa VD1), CHUMEIOT MOOYNRUWOH-
HYIO XapakTepucTuky reHeparopa. Ona
ponXHa 6bITb IMHENHON BO W3MEHERWR Ya-
cToTw B npegenax 50 kMy. U3 3Tvx name-
PEHUI NONYHAIOT MaKCUMANbHOE 3Ha4YeHue
aMnIMTyas MOgy MPYIOLLIErO CUrHana, Ko-
TOpOE 3aTeM YCTaHaBNMBAaIOT NOJCTPOeY-
HbIM peancTopoM R3. YposeHb UM curna-
na Ha BbiBoAe 8 Mukpocxembl DAT (cm.
puc. 1) ponxeH 6biTs okono 10 mB. Ero yc-
TaHaenmBaloT nopbopom pesuctopa R10.
Y MukpocxeMbl S042 eCTb NOMHLIA OTe4e-
CTBEHHbLIN aHanor — Mukpocxema K174rC1.
TpaH3uCTOopLl CTPYKTYPLI N-p-n — Cepun
KT3102 u M nonobHeie, a CTPYKTYPH! p-f-
p — cepvmn KT3107 v M nopobHeie. Bapwxa-
nbl VD2 1 VD3 MoxHO 3amenuTs Ha KB102
wm sapukanHyo Matpuuy KBC111 (Gyxeen-
Hbie uHaekcbl — mobblie). CtabunuTpoH
VD1 — Manoil MOLHOCTU C HanpskeHneMm
crabunmzaumm okono 5,5... 6,5B.

Npumevanme pepaxymn. [lanHoe ycrpoi-
CTBO MOXET HaT¥ NDUMBHEHNE M Kek CBOe0D-
Pa3HLIA NyNsT MUKWLINPDOBAaHNA NPU CO343HWA
moburenscxmx Bugeopmnbmoe, korna Tpely-
8TCH NOAMOHTHAPOBATL OTAENbHLIE (PPArMEHTH
30yK0- ¥ Bugeopsaa.
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AONONIHEHUE K HANEHATAHHOMY

E-mall: consult@paguo.ru
Ten. 207-89-00

PAZIXO Ne 4, 2001

HALWA KOHCYNbTALUUNSA

30PHH C. PENYNATOP MOLLHOC-
THU. — PAONO, 2000, N2 8, c. 42, 43.

MeuatHasn nnara.

Yeprex 803MOXHOI0 BapyaHTa rnevarHomn
nnatLl yCTponcTea usobpaxeH Ha puc. 1.
Ha Heil pasmeLlaioT Bce [erany, KpoMe ne-
pemeHHoOro peamncrtopa RS w nonesoro
TpaHaucTopa VT3. MNnata paccunrtaHa Ha
yCTaHOBKY peauctopoB MIT, xokaeHcaTo-
poB K52-1B (C1, C5) n KM (ocTtanbHbie).

XJIONMUH  W. CTEPEOGOHUYEC-
KWUM YKB-YM NPUEMHUK. — PAINO,
1998, Ne 10, c. 24—26; Ne 11, c. 20—
23; Ne 12, c. 21; 1999, Ne 1, c. 54.

O 6noxke A2.

Ha npuHumnuanbHOW cxeme Gnoka A2
(cMm. puc. 2 B "Paguo”, 1998, Ne 10) ¢ 0b-
MM NPOBOBOM HeoBX0AWMO COeLMHUTL
BbIB. 51 12 Mukpocxembl DA1 (K174XA14).

I\’ (o] o—g
( 00
oof © 8
§ ~2208B 4
=
o o o éol 1o o—fecz o o
R1 R8 0{:}—0
o }eo R3 06 VT2 [u] []
VD4 01 140 03
% Iﬁl Ro vo7| WvDs
voz [C' T Cg 1— DD1 o R10
T VT vDs|VD9ZR
VD1 VD3 o7 Bolil 03
VD3] 06 o
oK
o I_To_l ® (V]
RCa

Puc. 1 KRS

HEYAEB U. AKTUBHASI AHTEHHA MB-
AOMB. — PAOIMO, 1998, Ne 4,c. 6—8.

3amena TPaH3UCTOPOB.

Bmecto KT3120A B yCTPOUCTBE AONYC-
TUMO  WCMNONb30BaTb  TPAH3UCTOPbI
KT3132A-2, KT3132I-2. Cnepyert, ogHako,
YHECTb, 4TO OHW Bonee BbICOKOYACTOTHLIE,
MO3TOMY YCUNWUTENE DEUMMETPOBOrO Ka-
Hana MoXeT camMoBo36youTbCs. Y706l
3TOro HE CNYYWNOCH, KONNEKTOPLI TPaH3U-
CTOPOB HeobXx0AMMO MNOSKNIOHUTL Yepes
pe3ucTopbl conpoTuenenneMm 5...10 Om
WKW HaaeTb Ha BbIBOAK KONNEKTOPOB (ep-
puTOBLIE ByCUHKW.

KpoMe ykasaHHbIX, BO3MOXHO NpuMe-
Henve TpaH3auctopoB KT3106A9 (VT1,
VT2) n KT3114A-6 (VT1—VT4, VTG, VT7).
QOueHb xOpowwWe pe3ynsTatbl B AeLUMET-
POBOM puanasoHe MOXHO NONy4UTb Npu
WUCNONL30BAHUN MANOLWYMSALLMX PCEHWS-
rannmesbix GUNONAPHLIX TPaH3UCTOPOB
dupmbl Hewlett Packard nnu Bbinyckae-
MOW el0 Xe Mukpocxembl MGABE563 (cMm.
ctatbio . HevaeBa "AHTEHHBIN ycunutens
OMB Ha mukpocxeme” B "Paamo”, 1999,
Ne 4, c.8,9).

CTAPOCTEHKO M. NAPAMETPUYE-
CKUI SKBANANSEP. — PAAWO, 1998,
Ne 6, c. 16—18.

O Ha3nayennM BLIBOROB MMKPOCXeM
K157yna.

Hymepaumo suiBonos OY DA1, DA2 Ha
NPUHLMNMANBLHOW CxeMe 3xkBanainsepa (CM.
puc. 3 B CcTathe) HeobBXOAMMO W3MEHUTL
cnegyiowvm obpazom: Bbixog, OY DA1.Y
nDA2.1 — BbiBOA 13, MHBEPTUPYIOWMIA N HE-
vHBEpTUPYIOWMIA  Bxogobl QY DA1.2
v DA2.2 — cOOTBETCTBEHHO BLIBOAL! 5 U 6,
BbIBOhI 4aCTOTHOU Koppexummn (FC) — 7 n 8.

KJIEMEHOB A. CUTHAJIBHOE YCT-
POUCTBO. — PAKO, 2000, N2 9, c. 30.

3amena pene.

B yCcTponcTBe BO3MOXHO NpuUMeHeHue
pene P3CY9 ucnonHeHwir PC4.524.200,
PC4.524.209, PC4.529.029-07 (conpo-
TMBneHne obmotkm — 450...550 OM, Tok
cpabartbiBanws — 30 MA), P3C22 —
P®4.500.129, P®4.523.023-07
(552...780 OM un 20 mA), P®4.500.163,
P®4.523.023-08 (595...805 OM 1 21 MA),

P3C34 — PC4.524.370-01 (535...725 Om
M 21 MA)

APXHNOB 0. NONYABTOMATHU-
YECKUH BJTIOK 3AXWUIAHUSA. — PA-
BAUO, 1990, N2 1, c. 31—-34; Ne 2,
c. 39—42.

MNoaxniouenre x ycrpoiicrey Gec-
KOHTAKTHOro faT4vxka asromobunen
BA3-2108.

MparMeHT NPUHUMNWANBLHOW CXeMmb
6noka Np¥ Wcnonb3oBaHuWK ero ¢ 6ec
KOHTaKTHbIM BaT4ukom aBTomobunei
BA3-2108 unzobpaxeH Ha pmuc. 2. Kak
BUOHO W3 CPaBHEHWUR C UCXOLQHOW Cxe-
MOW, U3 YCTPOWCTBa B 3TOM Cnyvae uc-
KNIOYaINT TpaHauctop VT1, uaMeHsioT
HOMUWHanNLl peauctopos R2, R4, R7 (no-
cnegHWA NepeHOCAT U3 3MUTTEPHOW ue
Ny TpaH3uctTopa VT2 B KONNEKTOPHYIO)
v BBOAST anop, VD17.
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VD17 KI102A
VT2 KT3424
VT3 KT209K

Puc. 2

BHUMAHMIO YUTATENER

Penaxuwns KOHCYNbTUPYET WMCKONMTENBHO
no cTaThaM, onybaMkosaHHbIM @ XypHane Pa-
ANO", ¥ TONILKO NO TEXHUHECKMM BONPOCAM, Pac-
CMOTPEHHBIM B Hix. KoncynbTaumm naorcs 6ec-
nnarHo. Bonpocw npocwm nucars pa3topumeo,
No kaxgoi crTaree Ha oTaensHoM nucre. O6a3a-
TENLHO YKaxXMTe HA3BBHWE CTATbM, B€ 88Topa,
o4, HOMEPD ¥ CTPaHMUy B XypHane, rae OHa
onyGnmMKoBaHa. B NUCEMO BROXMTE MapKnpo-
BAHHBLIA KOHBEDT C HAANKCAHHBIM BALNM 8ADE-
©OoM. Bonpocs! MOXHO NPHCAATHL 1 NO 318KTPOH-
HOM noyTe. Haw anpec: consult@paguo.ru.

C eonpocamy, BLIXOAALMMM 38 DPAMKN
onyBnmkosaHHbix B XypHane crated (aopabor-
K8 ¥ yCOBEPWBHCTA0BaHNe YCTPOACTB, CTLIKOB-
Ka OBHMX KOHCTDYRUME C BPYTVIMY, 38MEHE 18-
Tanei, Tpebywan 3HaUNTENbHLIX WIMEHEHWA
8 CXemMe, A8HHLIC BeTaNei yCTPOACTE NPOMbILL-
NIEHHOMO M3rOTOBNIEHHSA, PEKOMBHASUMWA NO Ni-
TEPATYPE HE TY NNV MRYIO TEMY M T. 1.), NO Mare-
puranam 13 [Pyrvix n30anvil, B TexXe C 38Kka38-
Mu Konmii cTBreli coseryeM obpewarsca
8 TTMCLMEHHYIO (NN8THYI0) PaanOTeXHUHECKYIO
KOHCynbTaumo LienTpansHoro paanoxnyba PO
wM. 3. T. Kpenxens (123459, r. Mocksa, loxoa-
HeiA npoesn, 23, ren. 949-53-51). B nvcsmo-
38K83 HEOOXOAMMO 8/10XMTL MBPKMPOBEBHHBIA
KOHBEPT € 00parHbIM 2APECOM AR OTBETE NO
YC/IOBHAM BbiNOMHEBHWA 38KA38.

Anpecos a8TOpos peaakuvs He coobuaer.
Ecnv BO3HMK W BONPOCH!, HA KOTOPbIE, NO Ba-
WweMy MHEHWID, MOXET OTBETHTL TO/ILKO 8BTOD
CTaTbH, NPUALINATE MUCLMO HaM, B Mbl N1epe-
wnem ero aeropy. He 3a6yabTe 8 3TOM Clyvae
B/IOXWTL 168 MBDKMDOBBHHLIX KOHBEpTa:
QANH — YWUCTHIA, APYTrOR — C HAANWCAHHLIM B3-
WKM 3aPECOM.



ANoAbl LLOTKU

MaKkcumManbHble 3HAYBHUA

KO278AC 80
KN2786C 5 0] %9 | !
KI28BAC 80 | oo
K2886C 10 [100] %9 2
KI1288BC 120 | 0.9
KO2991A 5 | 45 ] 07 | 50
K[12998A 15 1 06

K 129986 20

K[129985 30 [25 20
K A2996T 3 ] o7
K129980 30

202998A 15 | 06
2029986 30 [25 oes| 20
2029988 30

napameTpoR Npu
A. MMUPOHOB, r. MockBa [wons TeMnepatype oXpyXatouen
cpeawnl 25 °C
Awvog LWoTkn — 310 NoNynpoBOaHUKO- lnp, | Uospr| Unps | losps
Bblid NpMBOP, B KOTOPOM BLINPSMUTENb- 8 B MA
HbI nepexop, 06pa3oBaH NONYNPOBOAHU- K23BAC 25
KOM ¥ METANTNOM. 37K NPpUbOpLI Ha3BaHb! K02386C 35 | 065
Nno UMeHW HeMeukoro y4YeHoro—ouauka K[1238BC 75 | 45 1
B. WoTku (W. Shottky), koTopLIi B kOHUE KO238I'C 50 | 0.7
TPMOUATLIX FOBOB MPOWAOro CTONETUR KO2384C 60 | 0.75
WUCCNeoBan Takue CTPYKTYPDI, 211252A 80
MNonynpoBoaHukoM B nepexope LUot- 202576 30 00095 | 2
KW MOXET CNYXWTb KDEMHUW WKW apce- 2012528 20 1 120
HWA rannue, OQHaKo apcenwva-rannue-
Bbie puopbl ¢ 6onbwKnM o6paTHLIM Ha- ﬁgggg %gggg ?,g gsg
NPFXEHNEM 1N3-33 TeXHONOrU4ecknx KAZSBB' KO268BC 75 - 1
TPYOHOCTEW MOKa He MNPOM3BOLSATCH. - 0,85
MeTannuueckuini anekTpog Ha 3nNuTak- KA268F, K268C 100
CHanbHbIA CNOW NONYNPOBOAHWKE HAHO- KA268[0, KN268MC 3 150 0.9
CAT METOLOM UCMapeHns B BaKyyMe. KO268E. KN26BEC 200
KI12685, KN1268)KC 250 | oo |
Inp, I l I K[126611, KO26BMC 300 |
A T —t t K268K, K[1268KC 350 1
KA238AC—KA238AC / / K[126871, K126811C 400 | 11 | 3
12 K269A, K[269AC 25 | 0.65
/ / KF126965. KO2695C 50 ] 075
KO269B. K[1269BC 75 1
0 f / KD269T, KO269TC 100 ] %%
B K[1269/], KO2694C 150
8 Twopn=125 °C KnzeoE, KazeoeC | ° [200 ] °°
/ 1/ KO269K, KO269KC 250 [ 0o | 2
6 7 KO269M, KA269MC 300 |
KN269K, KA269KC 350 1 3
4 Tonpn =25 °C — | KA269N. KO269AC 400 | 14
S/ // wopn KO270A, KA270AC 25 | 065
2 K02706. KA2706C 50 [0.75
K0270B, KA270BC 75 | a5l !
0 KO2707. KO270rC 100 |
03 04 05 g6 07 Unp, 8 KO2700, KA27oAC 75 150 09
Puc. 1 KO270E. KO270EC 200
KO2700K, KA270KC 250 [ noc | 2
MpeumMyulecTsa nepep auogamu ¢ p-n | KO2704, KA2704C 300 )
nepexogoM puogbl WoTku nposenrioT | KA270K, KA270KC 350 1 3
Hanbonee ApKo npw BuiNpAMAeHWn 6onb- | KA270N, KA2701C 400 | 1.1
WOro Toka BLICOKOW 4acToThl. OnM, BO- [TKAZ71A. KO2T1AC 25 | 0,65
NepBbIX, UMEIOT MEHbLIEe NPAMOEe Nnaae- [ KA2716. KO2716C 50 | 0.75
HWe HanpRXeHWs, a BO-BTOPLIX, UX KOHCT- KO271B, KO271BC 75 1
pykuus obecneunBaeT npyUuHUUNWaIbHO w71r- mz71rc 100 0.85
ny-uiee OTBeAEHWE Tenna O KPUCTANNA.  ERsa R AST1AC 150
Bcnencreue atux Gpaktopos auopb! Lor- KJ:\271E' KO27T1EC 10 200 09
KW BONYCKAIOT CyuiecTBEHHO 6onbiuyio kD27 1)K' KO2TDKC 350 2
MNOTHOCTL MPRMOro TOKa W BbidepXuea- - 0,95
10T 6onblMe TOKOBLIE NEepPerpysku. KN2711, KN2711C 300
Mo MHEHVIO cheuuanucToB, ogHa ua | KE271K, KA271KC 350 | 1 3
ocobeHHocTen avopa Wotku — wnpe- [ K710, KA271NC 400 | 141
anbHOCTb NPAMOiA BeTBK BAX (cM. kHury | KO272A. KO272AC 25 | 065
NacwikkoBa B. B., Ynpkuna J. K. Nony- | KA2726, KA2726C 50 | 075
NPOBOAHUKOBbLIE NPpWBOpLI (M3g. 4-e). — | KO272B. KA272BC 75 Logs| !
M.: Boicwasn wkona, 1987). 37o no3eo- | KO272r, KO272IC 100 |
NReT UCNonNb3oBaTb Anoabl LoTkuv B ka- | KA2720. KA2720C 5 1150 [ 4
qyecTBe GbicTpoaeicTBYIOWMX norapud- | KO272E. KA272EC 200 2
MUPYIOLLWX SNEMEHTOB. K272, KOZ72KC 250
CHuxeHve NpsMoro nafeHus Hanps- [K0272W, KO272UC 300 0.95
xeHust Un, 0COGEHHO 3aMeTHO y HU3KO- [ KN272K, KO272KC 350 1 1 5
BONbTHLIX (Uy5,<40 B) pyopos LWoTtku npu KA272N, KO272NC 400 | 1.4
paboTe Ha yacTtore po 500 xIy. 370 xopo- KO273A 25 1065
wo WANCTPUPYIOT Tunoeble BAX Ha KN2736 50 0'75
pmc. 1; xapakTepHO yMeHbWEeHUe NPAMo- K02736 75 . 1
ro HaNPSHXXEHWs C yBennyeHneM TeMnepa- 0,85
Typbl nepexopa. K coxanenwo, y 6onee KO273r 100
BbICOKOBONLTHLIX MOL0B 3TO NpevMyLLle- KA2730 20 [0 09
CTBO CTa@HOBUTCA MeHee O4YeBWUOHbLIM, KO273E 200 2
a npu Upe,>90...100 B BoOGLLE MCHe3aeT. KARTIK 250 | o5
Eule 0OHO BaXHOe Ka4eCTBO OWOLOB KO2731 300 |
WoTkn — otcyTcTeue addekTa Hakonne- KO273K 350 | 1 5
HUst M36LITONKOro 3apsna B obnacTy no- KA273n 400 | 1.1

Onpepnenennn n 0603HaveHUA

lnp — CpenoHWA BbINPAMAEHKBIA
UKW NOCTORHHBLIK TOK Yepe3 AWOoL
(vnn oguH n3 amnopgos cbopku) nNpu
3apaHHON TeMnepartype.

Ugsp — MNOCTORHHOE WKW UMINYNBC-
Hoe o6paTHoe HanpsXeHwe, 3aKpbi-
BalolLlee anon.

Uqp, — NpRMoe NageHue Hanprxe-
HWUR Ha OTKPBLITOM ZNoge Npu Npote-
KaHUU 4Yepe3 Hero MakCHUManbHOro
NPSMOro TokKa.

losp — O6GpaTHLIA TOK (TOK yTEuKH)
yepes 3akpuiTbid AWOL NPWU 3a0aH-
HOM 06pPaTHOM HaNPAXeHWN Ha HEM.

nynpoBogkuka. Mo3STOMy Bpemenn Ka
paccacwiBakvwe 3TOro 3apsga avony
Wotkn He Tpebyevca. B pesynbrate
1 BLICTPOOENCTBUE ONOAA NPY NEePEKNIo-
4eHUn oKasbiBaeTcsi Gonee BLICOKUM,
W OTCYTCTBYET MHBEPCHBIN TOK paccachbl-
BaHus. Bce 310 nosbiwaet KMNJA swinps-
MUTENS U CHUXAET ero YpoBeHb NoMex

MakcumanbHoe 3HaveHWe cpepHe-
ro NnpRMoro Toka guogbl Lorkmn coxpa-
HRIOT BO TeMnepartypbl kopnyca 100°C,
a 3arteM ero Heo6xo0OWMO NUHEWHO
yMEHbLWATh B0 Hyng npw T,.,,=150 °C.

K HepocTaTkaMm 3Tux QMoaoB cnepyet
OTHECTW Hanuuve 3HaunTenbHoro obpar-
HOro Toka. Ha puc. 2,a 1 6 nokasaHw Tn-
noBble 3aBUCUMOCTH 06PaTHOrO TOKA lgep
o7 o6parHoro HanpsxeHUs Us, Npy oByx
3HaAYEHURX TeMrneparypol KOPNyca Tyopn.

Heo6x0pMMO OTMETUTL TakXe HWU3-
KYIO Neperpy304Hyio cnocobHOCTL BUOo-
po. LWoTku no 06paTHOMY HanpaRXeHWIo.
HeaHaunTenbHoe npeBbileHne npe-
BEenbHO JONYCTUMOrO 3Ha4YeHws, pJaxe
BECbMa KpPaTkOBpPEeMeHHoe (HEeCKONbKO
HaHOCeKyHA), 4acTo NPUBOOWUT K NPO-
6o npubopa.

B rabnuue npencraeneHbl OCHOB-
Hble CMPaBOYHbLIE XapakTepuCTUKn He-
KOTOPbLIX Hanbonee PacnpPoCcTpaHeHHbIX
pvopos WoTtkn npu TeMnepatype Kop-
nyca 25 °C. Cnegyet OTMETUTb, 4TO 3TU
npuBopbl Hepeaxo BLINYCKaIOT Kak B BU-
[e OOWHOYHBLIX [WOJ0B, Hanpumep
KO268A, Tak n B Buge c6opok u3 aByx
nywopos, wHanpuMmep, KO268AC (Mapku-
poeky c6opok 3asepwaet byksa C).

MNapaMeTpbl, yKasaHHble B Tabnuue,
OTHOCRTCR K KaxaoMmy auvony cbopku
npu yCnoBuUW, 4TO BTOPOW ee pwoa
obecToueH. B cnyvyae ogHoOBpeMeHHOW
paboTbl 06oux puonoB cbopkn CymMma
CPefHUX 3Ha4YEeHUN UX NPRMOro Toka He
LOMKHA NpPeBbIWaTb  YKa3aHHOro
B cron6ue .
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CNPABOYHbIW JINCTOK

E-mail: Inform@paguo.ru
Ten. 207-88-18

PAAUO N2 4, 2001
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KN272AC—KO272NC, KO278AC,

KA278BC, KO288AC—K/288BC o¢opm-
neHbl B NNacTMacCoBOM KOpyce C Ten-

KOHAOEHCATOPDLI C
OPTAHUYHECKUM OUNINEKTPUKOM

r. BEMUAOEHKO, B. XAELIKMH, r. CanxT-IeTepGypr

K73-56

MetannmanpoBanHbie NONUI3TUNEHTE-
pedTanatHble NPOXOLHLIE MNOMEXono-
pasnsowme koHpeHcatopbl  K73-56
Knacca X npefHasHauyeHsl N8 nogasne-
HWR UHOYCTPWASIBHBIX PAAVONOMEX B 4ac-
TOTHOW nonoce 0,15...1000 MFu. Kopnyc
LUMIMHOPWYECKUWA NNACTUKOBLIA, BKNeeH
3MNOKCUOHLIM KOMMAyHOOM B LWNIMHEPW-
HYECKYIO MeTannuyeckyio 06omMMy ¢ ¢pnan-
ueM, CHabxeHHbLIM BBYMR UK TPEMS ne-
necTkaMm C xpenexHbiM OTBEpPCTUEM
kaxgbih (puc. 8). Topubl 3anUThLI 3MOK-

- 2 5]
1
- —{ -
7
20+5 L
Puc. 8

CUBHLIM KOMNayHooM. TonwwmHa ¢naH-
ua — 0,5—1 mM. BoiBogs — npoBonoy-
Hble XEeCTKUE NYXEHbIE.

Knumartuueckoe mucnonHenne — YXI
(cMm. K73-438—K743n). MoryT 6biTb MUc-
NonbL30BaHbl B3ameH K73-28, KBIN.

HoMuHanbHas
MKD .

eMKOCTb,

...... 0,022—2,2
Oxonvanne.

Havano cm. a “Paguo®, 2000, N2 1—-3

HoMuranbHoe NOCTORHHOEe
HanpsXxeHwe, B/HOoMKU-
HanoHoe (3¢dexTnBHoe)
nepeMeHHoe HanpsXxeHue
(yacToroin 50 Mu), Bagd . ...160/50;

250/127;
500/250
1000/380
1600/380
HOMWHanNbHLIA CKBO3HOW TOK
yepes BbiBOgL 1—1, A ... .25;40; 63
JonyckaeMoe  OTKNOHEHWe
€MKOCTH OT HOMUHANBHOIO
3Ha4YeHWR, % ... ... +20
TaHreHC yrna puanekTpuyec-
KUX noTtepb, He Gonee,
Havacrote 1y ... 0,012
ConpoTuBneHmMe uW3onsuum,
F'OmM, He MeHee, kOHAEHCa-
TOpoB eMKOCTLIO 0,33 Mk®
nmMeHee . ... e 6
MNocTorHHan BpPEMeHN,
MOM:-MkD, He MeHee, KOH-
DEeHCaToOpoB  eMKOCThIO
6onee 0,33 Mk® . ...... .2000
WcnbiTatensHoe HanpsXxeHue,
................... 1.5U,0m
Pabouwin TeMnepatypHbin
wHTepean,°C ............ -60...+85
HapaboTka Ha 0TKa3, 4, He Me-
HEE ... o iiriinnnnnnnn. 10000
Cpok COXpaHReMoCTh, netT .. ...... 12

MoHTaxHble pa3MepuLl KOHOEHCaTo-
poe K73-56 ceegeHbl B Tabn. 6, a ac-
COPTUMEHT BHINYCKaeMbIX KOHOEHCaTO-

M5
x
26,9

a <« -
\ \ -
il R | AR .\ L
T A "4
4.4 \:)
1,5 10,2 $12.8
20,3 '
Puc. 5 Kg-11
w| p36 KA-11A
© L)
x P A o
\
/ T
5 N
11,3 | 109 ‘ iy
. 254 p—t—]
Puc. 6

nooTsogHbiM dnaruem KT-28-2 (puc. 3),
ovopbl  KO268A—K0268N1, KO269A—
KAO269N, KO270A—KA270N, KA271A—
KO271N, KO272A—K0272N, KA273A—
KA2731 — B TaxoMm xe koprnyce, HO MO-
vpuunpoBaHHoM — KT-28-1 (puc. 4).
Avopbl 20252A—20252B, 2[12998A—
2029988 7] KO2998A—K29981
0}OpMNeHs B METanNN4eckoM Kopriyce
C KperexHoin pesbboBol WNUNBKOW
KA-11 (puc. 5), a avoab 2[02991A —

B koprnyce KI-11A (puc. 6). ]
Tabnuuya 6
Yucno Pa3mepbi, MM
OTBEePCTUM
BO qﬂ'la“ue Dmlx [ di Di D2
14 32| 23
2 18 120 [35[39] 28
26 |26(5,5/65| 48-53*
18 |20 36f 20
3 26 [26]"°[43] B

* Inn ¢naHya c AByMA KPENeXHLIMK nene-
CTKAMM — PacCTOAHUe MOXAY LIeHTpaMu OT-
BepCTHA

poe — B Tabn. 7. OTaensHbie Nnokasa-
Tenu wsgenun MoryT 6uiTb CKOPPEKTU-
posaHbl. TABA. 8 unncTpupyer xapak-
Tep BHOCUMOIr 0 KOHOEHCaTOPaMK 3aTy-
X8HWR (U3MEepeHHOro no HecuMMmeT-
puuHoOW cxeme 6e3 ckBO3HOro paboue-
ro ToKka npu HOMWHANLHOM BXOAHOM
conpotuBneHnn 50 OM) B 4acTOTHOM
vHtepeane 0,15...1000 Mlu.

K73-57

MeTannonneHouHsle NOAUITUNEHTE-
pedranarHbie NOMEXONOAABNRAIOLINE KOH-
peHcatopbl K73-57 knacca X npeaHasHa-
YeHbl ONnR NoAaadBneHuR MHﬂyCTpMaanbIX
nomMex B 4acTOTHOW nonoce
0,15...100 MI'u. Kopnyc nnacTukoBubin
TOPUb! 33T 3NOKCUAHBIM KOMNayHO0M
Y KOHAEHCATOPOB AOMaMeTPoM MeHee
22 MM BbIBOA, MPOBOSIOYHBLINA XECTKUIA Ny-
XEHbIW, @8 Y KOHAEHCATOPOB AYaMeTpOoM 22
MM 1 6onee npeacTasnsieT coboii pessbo-
BYIO COOCHYIO wnuneky M5 (puc. 9). Boz-
MOXHa W [OpYras KOHCTPYKUMS BbLIBOAA
KpenexHbiA 3neMeHT — OH CRYXWT OAHO~
BPEMEHHO W BTOPbIM BLIBOAOM — MOXET
6biTb BLINONHEH NGO B BUAEG MeTANNnYeC-



Tabnuya 7 Tabnuua 8
Hambonbuine pasmepbl, MM, W Macca =
2550 & KOHAEHCaTOPOR 2;0 | 5 e 3
£23 8— ] 4 Ha HOMWHaNGLHLIA CKBO3HOW TOK, A I EE RS HauBonbiime pasmepbl, MM | § £l -
dzze| &2 25 40 63 532 55 Eg ]
HHBTE N N N 222 |2¢ 2l 8
£ap2 38 ; ; : $2¢ |38 gl 2
3522 3% o/L|a| 8|p|L|a|8|D|L|a|8 58 2iojL|aB|B| a |3
S - 2 g - =
047 (15 35120125 10
o1 — T —T—T—1T—T— - . 2501127 1 8 20 20122 30 1101 [:] 15
0.22 28 21 28 35 0,22 20 15
160/50 047 14 ';‘ 2 257 14 — v E 18 — M6 E 047 18 "E 4022130 101 a 18
1 18 36 {1834 50 M P 500/250 1 26|27 (48132 (38 36
22 |[—|—|—|—126 100 | 26 110 22 128 18 5013440 | 140,95 ja—r | 50
0,22 4,7 |38 60|44 |50 80
250127 g1 14|23 - 0.1 [15]20(35(20]25] 4204 | a |10
0,022 21 40 | 800/380 | 0.22 27 3%
0047 14 ﬁ 2 50|28 3] " 2| s 045 26 551483238 | 120.4/M5 | a—s8 |
01 34 125 | . 0|34 0| 95 [34]0es] | 0,047 {18 {20 15
500250 095 {6 las| [42] [ 1M™I[70] [ M50 | 01 [20725]40|22|30] 101 | a =y
047 | 1 T _T_Tlael] D20]61_| [120] 1000/500 | 0,22 [24 {3244 2834 36
1 63 130 63 130 047 (28 ag 503440 120,1/M5 | a— | 50
01 |8 1,36 8], [50] [34] a0 38 60 [ 44 | 50 80
1000/380 | 0.22 |26 90 |, | ~_|M4[100] 26 [48 |M6 120 |
047 |—|—|—1| — 63 130 63 130
oy T o 2 18] 34 |y (801" o |y B0 Tabruua 10
1600/380 — M4 48 | M8 = 8 fonyckaemoe
01 | | _1_ | _ogbed H00fol {  {120] € napeMerHoe
0,22 63 130 63 130 8 28 -] 2 Hanprxenve, Badd, Ha
* Y KOHOEHCATOPOB Ha CKBO3HOW TOK 25 A BLIBOAbS MPOBOMNOYHBIE KECTKHE Iz | = wacTore
NYXEHBLIG, ¥ OCTaNbHBIX ~—— Pe3bBOBLIG WNMNEKA. 2 § £ 8 g 500 MNy/1000 T'u npn
TR TR
I° g 2 z OKpYXatouen cpegst, °C
Tabnwya 8 HomuHanbHas eMkocTe, Mk . 0,047—4,7 § meHee +70 | +70.. 485
Yactora HomuHanbtan | Bhocumoe HoMuHanbHOe NOCTOSKHOE Ha-
MI y eMKOCTb, 3aTyxaHme, npsXxeHve, B/HOMMHaﬂbHoe 127 0.47 1271127 127/80
u MKD nb nepemMeHHoe HanpsxeHue 1 127/80 90/60
0.15...0.5 20 yacroton 50 My, Bagpd. ....... 250/ 127 0,22, 0.47 250/135 140/90
e 1:2.2 500/250; 250 1 170/110 120/80
0.5...1000 30 800/380; 22,47 | 95065 70/45
05...5 20 1000/500 180 0.1; 0,22 380/210 230/150
5..300 | 0,222,047 30 Nonyckaemoe  OTKNOHEHWe 0,47 260/170 190/125
300...1000 20 €MKOCTU OT HOMWUHENBHOIO 0,047 0.1 500/310 330/220
10...20 [ 0,022; 0,047; 20 3HaueHuns, % .. ...l +20 500 0.22 360/230 260/170
20...1000 0,1 30 TaHreHc yrna puanekTpuyec- 0,47 280/180 200/130
kvx notepb, ne Gonee, 1 2151140 150/100
Havactote I1xfy .......... . 0,012
ConpoTuBneHre W3oNsauuu,
Om, He MeHee, KOHOEHCa- Pabounin TeMnepaTypHbid WH-
TOPOB €eMmxoCcTbio Gonee TepBan, C.............. -60...+85
koro ¢naHua ¢ AByMR OTBEpPCTUSMKU (Ba- 0,33mxPumMerHee ... ........ 5 Hapaborka Ha 0TKas, 4, He Me-
pyanTLl @ U 6) i pespboBoit coocHon  ToCTOsHHaR BPEMEHN, HEE . iiitiiin i 10000
wnunbkn MG (BapuaHtbi B W ). MOm-Mk®D, He MeHee, COXpaHaeMoCTb, NeT . ... .......... 12
Knumatudeckoe ucnonHenne YXJ (cm. KOHAEHCATOPOB EMKOCTbIO
K73-438—K73-43p). MOXHO nNpUMERRATb 6onee 0,33 Mk® ............. 1000 ACCOPTUMEHT BbiNyCKaeMbiX KOHOEH-
B3ameH K75MM-4, K3. WcnurarensHoe Hanpsbkenve, B . .1,5U,,,, caTtopos K73-57 npeacrasneH
B Tabn. 9. Otoenshble NokasaTeny u3-
& L 2545 genuﬁ MOrytT GblTb CKOPPEKTUPOBAaHbI.
2BUCUMOCTb BHOCHMMOIO 3aTyxaHus
A\ | 250 2042 L 20:2 A o7 YacToThl f (M3MepeHHas No HecUM-
> © METPUHHOW CXEMEe MPU HOMMUHANLHOM
ol BXOOHOM conpoTtusneHun 50 Om) noka-
« 1 A | - : 3amHa Ha puc. 10. KpuBbie 302Ck COOT-
- BETCTBYIOT KOHAEHCaTOpaM eMKOCTBIO:
] 242 £|[nod xmow 10 1— 4.7 Mxd; 2 — 2,2 MkD; 3 — 1 MKD;
Bapuarm @ Bapuarm 8 8,1 M'?d;t77 Tg’.bf? MK(thQ Mk®; 6
5 L 20¢2
‘ Adsl T3] 3 L[
2022 L 2545, 1141 5
. 40 o 1 k6
' :"':: 1 A -7
< 1 S & p__ ] 2 — :’l TS 8
© ® o =2l 11
x| [ 708 xaroy 10 10723 5710°2 3 5710° 2 3 £,Mu
Puc. 9 8apuawm & Bapuanm 2 Puc. 10
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CNPABOYHbIA INCTOK

E-mail: inform@paguo.ru
Ten. 207-88-18

PAAKO Ne 4, 2001

Tabn. 10 NoKa3bIBaET, HACKONLKO HE-
06X0OMMO YMEHBLWWTE HOMUHANIBHOE Ha-
NPSAXEHWE Ha KOHAEHCATOPEe NP YacToTe
500 Ny » NoBLILIEHHOK TEMNEPATYPE OKPY-
XatoU{ewn Cpeab!.

K73-59

MBTannonneHo4YHbe NONUITUNEHTE -
pedTanaTtHbie NOMEXONOAABNRAOUINE
koHgeHcaroput K73-59 npegHasnave-
Hbl ANS NOAABNEHWA PAOVUONOMEX B Ya-
cTtoTHoW nonoce 0,01...100 Ml'y B ue-
NAX  NOCTORAHHOTO, NEPEMEHHOro
U NyNbCUPYIOWEro TOKa, a TakXe Ans
CUCTEM 3aXWUraHus aBTOTPAKTOPHOTO
obopyaoBanua. Kopnyc npamoyronb-
HblA NnacTmaccosbtid (pue. 11). OguH
W3 BbLIBOOOB OAHOBPEMEHHO wurpaer

ponk KpenexHoro “3azemnsemoro”
P Yr—=l i l
®ls
& N
el | #6,2 5
18
32 70
Puc. 11

3NeMEHTA W BLINONHEH B BUAE XECTKO-
ro nenecrka NpPAMoyronbHown $opmbt
Cc orBepcTuem nog BuHT M5, Bropown
BbIBOA — rubKwnii NPOBOOHWMK C HaKO-
HEYHUKOM NOJ BUHT ME.

Knumatuseckoe ucnonHerne — B (VXN
NNOC AONONHUTENBHLIE TPEGOBaHWS, B Ya-
CcTHOCTK, No rpuboycToiumnsocTr). Mac-
ca—He Gonee 301,

HoMuHaneHas emkocts, Mk .. .. ... 2,2
HomuHaneHoe Hanpsixenne, B ... .. 160
Jonyckaemoe  OTKNOHEHWE
€MKOCTH OT HOMWHA/IEHOIO
BHAYEHUS, %0 . - . . oo +20

TaHreHc yrna AauanekTpuuyec-
kux norepb, He Gonee,

Havactote Tkly ........... 0,012
flocrosHHasn BpPEMEHN,

MOm-mk®d He meHee ... ...... 2000
WicnbirarensHoe HanpsixeHue,

B ..o 1,5Uon
PaGounin TEMNEPATYPHbLIA

wutepean, °C .......... -60...+100
Hapaborka Ha oTKas, 4, He Me-

HEE ... ..ottt 10000

O1aenbHbie NOKA3aTeNy KOHAEHCaTopa
MOryT ObiTb CKOPPEKTUPOBAHbL.

K73-61

®donbrosuie nonuatuneHtepedTanar-
Hble KoHaeHcaTopbt K73-61 npegHasHave-
Hbt gnsi paboTbt B NYCKOBOWM annaparype
JNIOMUHECUEHTHBIX N1aMN OHEBHOMO CBETA.
WzonupoBaHbl NONUMMEpPHOR NWNKOK NeH-
TOW, TOPUb! 32MUThI ANOKCUAHLIM KOMNA-
yHOOM. BbiBOAL! — NPOBONOYHLIE XECTKUE
NYXeHble OAHOHanpasieHHbIE (puc. 12).

Knumartuyeckoe ucnonHenve — YXJ
(cm. K73-438 — K73-43p). Macca — we Go-
neelr

© 205
25+5 | 13,5 35
| —
Puc. 12
HomuHansHas emkocts, NP . ... ... 1200
HomuHansHoe nocTosiHHOE

HanpsxeHue, B/HoMmnHanb-
HOE NEPEMEHHOE HaNPsXe-

Hne 4actoron 50 [y,

Badd ................. 1000/250
Jlonyckaemoe  OTKNOHEHue

EMKOCTW OT HOMUHABHOIO

3HaueHus, % .. ... .. ... +20

TaHreHc yrna Ou3nekTpuyec-
kux notepb, He Gonee,
Havactote 1kMy .............. 0,06
ConpoTueneHme wusonsiumu,

MM, HemeHee ................ 10
WenbiratensHoe NOCTOsHHOE

Hanpsxenuwe, kB ... .. ... ... 3,5
Pabouwnit TEMNEPATYPHbIA

wHTepBan,’C ............. -60...+85
Hapa6Gotka Ha OTkas, 4, He

MEHEE .................... 10000
CpOK COXpaHAEMOCTH, NeT ......... 12

flo cornacoBaHuio C 3aKaz3uMKoOMm
BO3MOXHO W3roTOBNEHWE KOHOEHCATO-
poe K73-61 c ppyrumu 3HaueHusmu
HOMUHANBHOW EMKOCTH (no
0,022 mxd).

K73-62

MerannonneHouHble NONMITUNEHTE-
pedranatHbie koHgeHcaTopbt K73-62
npeaHasHauveHbt AN UHOWBWUAYANLHOIO
KOPPEKTUPOBaHUS KOIGPUUMEHTa MOLL-
HOCTK 3NEKTPUYECKUX TpaHcdopmarto-
POB ® AOPOCCENEH NIOMUHECUEHTHBIX
namn B 3NEKTPOCETAX ¢ yacToTon 50 n 60
lu, a Takxe paGoThl B NYCKOBLIX y3nax
opHodasHbix 1 TpexdasHbiX INeKTpo-
apurarenen.

W3onnposaHbt NUNKOW neHTon, Top-
Ubl 3anUTbl ANOKCUAHLIM KOMNAYHOOM;
BLIBOALI — W30JUPOBaHHbie rubkue
MHOTONPOBONOYHLIE JlyXEHbLIE, Pa3HO-
HanpaseNEHHbIE W OAHOHANPABAEHHLIE
(pmc. 13). Ceuenve suiBogoB — 0,5 mm®

R se3g— — - —t=

SBapuanm a. L 16010 !
[ [ U —

Bapuanm 6. L 160219 |

Puc. 13

ANs KOHOEHCaropoB auamerpom D<B60
MM 1 0,75 mm® — guamerpom 80 mm.
KoHpexcatopbl BapmaHTa a MoryT co-

bepxarb BCTPOEHHbIA paspsiaHbii pean-
cTop conpoTtuBnexuem 1 MOm.

Knumaruueckoe ucnonnerHne — YXJN
(cm. K73-438—K73-43n).

HomuraneHaa emkocTe, Mk . . . .. 1—30
HomunaneHoe nepemenHoe
HanpsXeHue 4acToTOK
50...60Tu,Bagpd ......... 250; 450
Jlonyckaemoe  OTKNOHEHUe
€MKOCTH OT HOMUHANBHOIO
3Hauenns, % .. ......... +4; £5;+10
TaHreHc yrna guanekTpuqec-
Kux nortepe, He Gonee (Ha

yactote Tkl .............. 0,012
flocTtosHHasn BPEMEHMW,
MOM-MkD, He meHee . ........ 2000
Pabouvii TemMneparypHbii UH-
TepBan,°C .............. —60...+70
Hapabotka Ha oTkas, 4, He me-
HEE . ... ... 10000
CoxpaHRemoCTb, NeT ... .......... 12
TaGnuua 11
m 8 .
$s | 8 €| 13 8
42 £ 3 o213 8 3
5 o 5 ; g b Q é -
PE | 3L | 88 |58
iz | 35| ¢ :
T g To z
D L
1 12 12
1.6 15 14
2 17 18
25 19 44 23
3 20 24
35 26
4 21 40
5 22 42
6 24 48
7 26 60
250 8 | 28 | 60 [ 74
9 30 90
10 32 100
12 34 115
14 36 120
16 32 130
18 34 160
20 36 80 180
25 40 200
30 45 230
1 17 30
16 20 36
2 22 42
25 24 48
3 26 60
35 28 65
375 | 20 | % [0
4 30 90
44 32 100
450 5 34 115
59
6 36 120
7
72 34 160
7.8
8 36 80 180
Bg 38 190
10 40 200

ACCOPTUMEHT BbINyCKaeMbiX KOHAEHCA-
TopoB K73-62 npeacrasneH e Tabn. 11.0
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N BHomepe: ° Kocmoc B Koponese

o DneKTpoOHHaRA UrporTeka
¢ NMpeo6Gpa3oBaTenn HaNPAXEHUN

¢ IBM PC: nepBoe 3HakOMCTBO

"KOCMOC" B KOPOJIEBE

B xoHue sAHBaps NOAMOCKOBHbLIN
r. Kopones npuHuMan ¢puHanmctos XXIX
Bcepoccuiickoro koHkypca “Kocmoc™,
KOTOPbLIA NpoBOAUTCH exerogHo. Ero
opraxusarop — Bcepoccuiickoe Aapo-
rxocmmueckoe Obuwecrteo (BAKO) "Co-
103", BO3rNaBnsieMoe NeT4HnKomMm-KoCMo-
nasTom lepoeM Cosetckoro Colw3sa
Anexcangpom Anekcangposuiem Ce-
pebpoBbiM.

Ha xOHKypC NpuGBINO HECKONBKO CO-
Tew pebAT M pyKOBOAWTENEN KPYXKKOB U3
mHorux ropoaoe Poccuu, fnaxe takmx
yhaneHHu!X OT ueHTpa, kak Kwpos,
Haneunk, Ypan Tiomewnckol oGn., Xe-
ne3rHoropck KpacHospckoro kpas, Kos-
nop Mypmaxckon o6n. OHu npueesnu
¢ coGoW co3AaHHbIE UMK OeCTByIOWMWeE
MOOENN paxet, pPaavoynpaBnfeMbiX
HJ10, pakethbix kOMNNEKCOB, PakeTo-
NNaxoB, NNAHETOXOA0B, 8 TaKKEe MHO-
XECTBO ONUCAHWUIA WHTEPECHLIX Teope-
TUYeckmx pas3paboTok.

Xenawowux NPoOAEMOHCTPUPOBATL
cBom paboTbl U 3alMTUTL NPOEKTH ne-
pen KOMNETEHTHLIM XIOpW (a cpeav ero
ynenos Obinyv KaHAWMDATBL U QOKTOpPa
TeXHUYECcKkux, Ppusnko-marematTuyec-
KWUX, MEAMLIMHCKUX, reorpaduyeckmx
v APYrvX Hayk, 3aseaytowue naboparo-
pYA paKeTHO-KOCMUYECKOro Mopenu-
poOBaHus, Cyobu pecnybnukaHckon ka-
Teropuu, 3acnyXxeHHble macrepa cnop-
Ta) 0KazanoCb HACTONBKO MHOrO, 4TO
obcyxaerHve TPynoOB I0HBIX YHaCTHUKOB
KOHKYPCa NpOBOAUNOCH B OAWHHAALIATY
CeKuMsx No onpeaeneHHLIM Hanpasne-
HUAM. W BnepBbie NosIBUNAck HOBas
cekuns — "3neKTpoHwWka, aBTomaruka
v renemetpus”. B ee pabore npuHsnn
yiactve npencraBUTenyn pepakuvun
xypHana "Paguo” v pagnonaboparopum
LUTTY (LieHTp TexHnueckoro TeopyecTea
yyawumxcs) Munobpasosarus PO.

Opranunsatopamn koHKypca Gwbina
pa3paboTaHa cucTema OUeHOK TBOpYE-

CTB2 IOHBIX KOHCTPYKTOPOB, KOTOpas
ySUTHIBaNa NAeio, 3a10KEHHYIO B TY AN
vHyI0 pa3paboTky, ee HOBW3HY W aKTy-
anbHOCTL, ypoBeHb NpopaboTky (Cnox-
HOCTb KOHCTPYKUUM W WUCNOSb3OBaHWUE
COBPEMEHHLIX KOMNOHEHTOR), BHELUHUWA
ena. Mo xonuuecTey Habpaktbix 6annos
{makcumym 100) onpepensnace Harpa-
[a, KOTOpoW OOCTOWH aBTOp Npeacras-
nexHHon paboTel.

BEHHbLINA penakTop

paHoe B. C.
Ten. -88-18

-mail: vice@paguo.r

nam Hawero xypHana knybe “"3nek-
TPOH" N PAANOKPYXKE 22-i WKoNbl 1o~
pona. WU3BecTHO, 4TO xpaTkOBpeMEH-

HOW NamaTbio nonxXHbl obnapate nooy |

mHOTUX npodeccun v, Npexae BCero,
KOCMOHaBTH. [ns  uccneposBawua
Y TPEHWPOBKM TaKON NaMATU HYXEH
anekTpowrubin Npubop. O Hem u wen
pa3roBoOp Ha CeKunn.

C nomMoublo Takoro npuéopa MoX-
HO ONPENENUTb NPOLEHT NPOAYKTUB-
HOCTW 3anoMuHaxus. [lenaercs 310
TaK: UCNBITYEMOMY NOKa3bLIBAIOT B Te-

Netumk-xocmonaeT Tepoin Poccwmn A. JlazyTkuH C© peneraumeni Tynbckoro knyba
HTTM "3nexkTpoH" (cnesa — aupekTop knyba J1. [. MoHomapes).

A Tenepb KOPOTKO 0 Hanbonee uHTe-
PECHLIX KOHCTPYKUWUAX, PACCMOTPEH-
HbiX Ha 3acegaHusx "3NeKTpoHHOW"
cexumn.

"MpOAYKTMBHOCTb NamATn” — TaK
Ha3eaH Npubop, Haa co3faHnem KOTo-
poro Tpyaunuce Hwukonain Xnebuos
v Anppeii Cyananes nar. Tynot, 3aHuma-
IOWMECH B XOPOWIO 3HAKOMOM uuTare-

YeHWe KOpPOTKOro OTpe3ka BpeMmeHu
BOCEMb PasNUYHLIX CUMBONOB (UNun
KapTWHOK), pacnonoXeHHbix Ha Tab-
no B onpegeneHwoMm nopspxe. Ero
HYXHO 3alOMHWTb, @ 3aTe€M BOCNPO-
n3secTn. Hem mMenbiue Npu 3Tom By-
nert gonywexo ownbok, Tem Gonbwe
NPOUEHT NPOAYKTUBHOCTW 3anoMu-
HaHUsA.

x 3B
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Hwkonaih @egopoB CO CBOEN MOAENLIO.

Xots NpubOp BOCTATOUHO CNOXEH NO
cxeMe (25 MUKpoCxeM, He cumnTas 60nb-
WOro yncna TPaH3UCTOPOB W OPYrux
3NEMEHTOB), NONbL30BaTLCA UM BECBMA
npocTo.

Hukonan Xnebuoe  pacckaszan
v 0 ApyroM uHtepecHoM npubope, pas-
paboTaHHOM B WIKONBHOM Kpyxke. Ha-
3B8aJ1 OH €70 BECbMA 3aragoyuHo — "AcT-
ponoruuyeckuin Tectep”. N3BECTHO, 4TO
YHEHbLIE-ACTPONOrN CBA3LIBAIOT Xapak-
Tep uenoseka cO 3HakOM 3oawvaka,
nopn, KOTopbiM oH poauncA. Own onpe-
penunn obbeouHeHUs Takux 3HAKoB,
COCTOSILME N3 YeThipex rpynn — no Tpu
3HaKa B KaXAom.

He BpaBasick B 23wt actponorum, 3a-
MeTUM, YTO NI0OW, poOuvBLIMECs NOA
nioBbiM 3HAKOM OOHOI U TOW Xe rpyn-
Nbl, NOAXOAAT APYr OPYrY, MEHbLUE KOH-
dnukTyioT, pabotaior Bonee cnaxexHHo.
A 310 ocobexro BaxHO npu noabope
KONNEKTUBA cneumanucTos ans paboTol
Ha KOCMMYeckOM Kkopabne. "Actpono-
TUYECKUIA TECTEP™ NOMOXET B pelieHnn
Takux 3afad.

Pabothl TynbCKux yMenbLUEB OueHe-
Hbl AUNNOMaMun naypeaToB KOHKypca
"Kocmoc”.

TakvMm Xe QUNNoMoM OTMEYEeHa pas-
pabotka Muxauna Moronswun n Anek-
caHgpa E¢ppemosa n3 Crapon Pyccw
Hoeropopckon 0bn. — pagwoynpasns-
eMas MOAeNb HEeONO3HAHHOMO netaio-
wero obbekta (H10). BHewwe oxa HaA-
NOMUWHAET “neTalowyio Tapenky”, BHyT-
PV KOTOPOW CMOHTUPOBAHBLI PaanoONpu-
eMHWUK W aBTOMaT ynpaeneHwus none-
TOM. 0 curnany ¢ nepenaryvka sknio-
HaloTCes ABvrateny n "Tapenka” B3nera-
er. QuctanumoxKoe ynpaeneHwe noa-
BONSIET oneparopy HaxoanTecs Ha Be-
30NACHOM pPacCTOsHUN OT MOOENMN.

Mocne Baneta Mogenu € NOMOLWILIO
PAOMOCUTHAIOB MOXHO BKMIOYATH U Bbi-

Knoyate GOpPTOBLIE NPOXEKTOPL!, YTO
ocobenno 3¢ dekTHO Npu 3anyckax
B TEMHOE BPEMS CYTOK.

JlaypeaTom KOHKypCa cTan v wecTtun-
knaccuuk Hukonan ®egopos ma r. Ho-
BOMOCKOBCKa Tynbckown 06n. Ero pas-
pabotka — “OuctaHumoHHas cuctema
ynpasneHus ManorabaputHbiMu Nycko-
BbiMK ycTarnoBKamMun”. Cuctema obecne-
yueaeT 6e30nacHOCTL NPW danycke pa-
KeT, NO3BONAEeT 334aBaTe UM Onpeae-
NEHHYIO TPAEKTOPWIO NoNeTa.

... HECKONLKO pakeT yKpennsoT Ha
NYCKOBOW NNoLIaake, pacnonoXeHHON
Ha camoxopke nnbo Ha mopgeny aBToMo-
6una. Janee ¢ NOMOWBIO ANCTAHUNOH-
HOW CUCTEMb! YNpPaBAeHUs CaMOXOAKY
BLIBOASAT Ha CTapTOBYIO NO3VLUVIO, pas-
BOPAYMBAIOT B 33aHHOM HANPAaBAEHWUN
¥ NOOHWMAIOT NYCKOBYIO NNOLIAAKY Ha
onpenenexHbIn yron nubo ycTtanasnuea-
10T CTPOro BepTukaneHo. MNopasas cwr-
Hanbl ¢ AynbTa yNpaBnexusi, 3anyckaiT
pakets noovepenHo nubo Bce BmecTe.

3dranb  ynpaeBneHwWs yCTaHOBKOW
MOXHO KOHTPONUpOBaTb NO 3aropaio-
WUMCS CBETOAWOOAM, CMOHTUPOBAH-
HbiM HA HEN.

Cnenyer pobasutb, 4T0 noaobras
aBTOMaTvKa CNOMbL30BaHA B PaKETHOM
MODEeNMpoBaHUN BNepBkie.

"Kro 6ypetr nepenim wa Mapce” —
TaK Hassanu ceolo paspabotky Bacu-
nvn Kpacxoe v Anekcanpp LWanowwn-
xoB u3 r. Capoea Hwxeropoackoin obn.
Ona 6onee noxoxa Ha yBnekarenbHyio
urpy, KOTopon, no muexnnio pebsar, Mo-
ryT BOCNONb30BaTLCH KOCMOHABTLI BO
spemsi o1abixa. Bonee toro, npubop
cnocobex oNpenenuTb CKOPOCTL peax-
UMM Urpoka v axe pasenearts ee. Urpa
BLINOMHEHA NO OPUIMHASMBHOW Cxeme,
copepxutT 8 Mukpocxem, 23 TpaHauc-
TOpa wn 22 curHaneHbie Namnbt.

Urpalot peoe, kaxabiii na Hux ynpas-
nseT "Tpaekropuen nonera xocMmwuyec-
Koro kopabns”, Haxuman wa "CBOKO”
KHOMNKY. PROOM C KHONKOW pacnonoxe-
Ha CUrHaNbHas namna, Nepvoavyecku
BCNBLIXMBAIOLLAA NPUMEPHO Ha NON-ce-
KyHObl. B 3TOT MOMEHT M HYXHO yCNeTb
HaXare Ha KHONKY. Ycnen — “"kopabnb”
NepPemMecTUTCS Ha OOHY CTYNEHb B CTO-
poxy "Mapca”. Onosnan — o+ BO3Bpa-
TUTCH HA WCXOAHYIO no3wnumio. Becero
DEBATE YAAUYHBLIX HAXATUIA — W “KO-
pabnb” pocturHer "Mapca”. AsTopbt
3Toh paspaborkn nonyYunu nepsbin
NOOLPUTENLHBIA NPU3.

BTropoi Takon Nnpu3 3aBoeBany Tyns-
kn EBrevnin Kynexos v Anapen Meawos
3a co3panue npubopa — “McuxoTpeHa-
xep”. B nocneaxee Bpemsa sce Gonb-
wen NONYNAPHOCTLIO NONL3YETCA ayTo-
TPEHWHT (ayTo — cam, TPEHWHI — Tpe-
Hupoeka). OcobeHno OH Heobxopum
TeM, KTO pabotaer B 3KCTPEMABbHLIX
YCNOBUSAX, HANPUMEP, KOCMOHABTaM.
CnocobroCTH 1 BO3MOXHOCTH, Nprob-
peraemMbie B pe3ynbrare 3aHATUIA ayTo-

T€HHOW TPEHWPOBKOW, NOWUCTHUHE Or-
POMHBI: YENOBEK MOXET 3aMeHuTb
BOCbMWYACOBOW COH COPOKanATUMM-
HYTHBIM OTALIXOM, y HErO PasBuBaeTCs
WCKNIOYUTENBHOE BHUMaHWe, deHome-
HANbHaA NAaMATb, CNOCOBHOCTL "Bbi-
knioyate” 6onb, BLIAEPXWBATE NIOTHIE
MOPO3bI.

Mpubop pa3spabartbiBancs KpyXKOBLA-
MW COBMECTHO CO CheuManmcTamm-me-
DVMKaMK 1 cTan, no CyTu pena, "opyxvem”
ncuxonora, nog HabnioaeHneM KOTOPoro
KEeNnarentHo NPOBOAUTE TPEHNPOBKHK.,

Aymaercs, 4TO HAWKWM ynTaTensam
6ynyT nHTepecHsb! HEKOTOpbiE NOAPO6-
HOCTU UCNONb30BaHus npubopa Ha
npaktvke. oatomy pacckaxem 06
3Tom noppobree.

Paspabotumnku npubopa ncnonb3oea-
Nn BaXHLIN (PAKT, LOKa3aHHBIA YHEHBIMU-
NCUXONOramn: y YENOBEKA NPY OyLLEBHOM
BONHEHUU 1 mobunuzaumm cun conpo-
TUBJIEHWNE KOXU PYK Mano, a B CNOKOMHOM
COCTOSHUM U NOTPY>KEHUW B COH OHO BO3-
pacTaer. 3TO Tak Ha3biBaeMasl "KOXHO-
ranseaHnyeckas peakums” (KrP).

3Has CONPOTUBNEHNE KOXW pyK Na-
UMeHTa, CNELMANNCTY HETPYAHO Onpe-
AENUTb EM0 AMOUNOHANBHOE COCTORHWE
B DaxHbid MoMenT. Kctatv, no aromy
npvHuuny paboraer "petekTop nxu”.
YactoTta reHepartopa 34, ycTaHOBnEH-
HOTO B HEM, 32BUCUT OT 3Hauewna KIMP
KUCTEW PyK WNK CTYNHEW Hor. HYeMm Bbitue
CONPOTUBNEHWE YYRCTKOB KOXW, TE€M
HUXE TOHANBHOCTL 3BYKA.

B ocHoBe TyneCkOro NncuxoTpeHaxepa
npumeneH reHeparop 34, KoTophin yn-
PaBNSETCA W3MEPUTENbHBIM MOCTOM.
K ogHOMY 13 nne4 MOCTa NOOKIIIOHNEHDB!
BAEKTPOAL!, 33KPEN/AEMbLIE HA KUCTU Nne-
BOM pyki. MocT BanarcHpytoT Takum 06-
Pa3oM, 4ToOL! ronoBHbie TenedoHb U3na-
BanNW 3BYK ONPELENEeHHON TOHANBHOCTU,
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Wper 3aumra paborkt (EBrerHnii Kynbkos,
r. Tyna).
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Wirpoeon rperaxep (r. Tyna, kny6 "dnex-
TPOH").

Janee naunHaeTca ceanc CamOBHYy-
LWEHWS, TOHAIbHOCTL 3BYKa NOCTENEHHO
YMEHbLIAETCS, U BCKOpE 3ByK Nponaaa-
€T, 3HAYUT, CONPOTUB/IEHNE KNCTN PYKW
803p0oCNo. PUKCUPYIOT NPOACNXNTENL-
HOCTb ceanca. C kakmon nocneayiolen
TPEHVWPOBKOW OHA OONXHA YMEHbLUATb-
cs. Mo NpowecTBUN HEKOTOPOTO BpEmEe-
HW MOXHO HayuuTeest BbLICTPO 3ackinars
¥ BOCCT2HaBAWBATL CBOW CUNLL.

Ha xorkypce 6bin yypexnoeH oOvH
OPUTMHANIBHLIA NPU3 — 3PUTENBCKUX
cumnati. XKiIopy CexumMn 3neKTPOHWKN
NpUCyamno ero necsTuknacCcHuky Uro-
pto Makaposy (r. Camapa). OH BeicTYNuN
¢ coobuieHnem 06 yHukaneHbix paborax
+a ogHoi ua kadenp Camapckoro locy-
DAPCTBEHHOTO a3POKOCMUYECKOrO YHW-
BEPCUTETE, B KOTOPLIX €My OOBENOCH
npvHuMarth ysactme. Peus uaer o6 wc-
cnepoBaxun BUOpOaKycTUHECKUX xa-
pakTrepncTnk O6HLEKTOB C NOMOLLLIO CO-
3AaHHOro Ha Kadenpe Tak HasblIBAEMOro
“cnekTp-untepdepomerpa”’. OH Nomo-
raet NPoOBOAVTL PE3OHAHCHLIE UCNbITa-
HUA NnactuH marepwanos, KOoTOpbie
npeanonaraeTcs UCNoNL3oBaTL NPU NO-
CTpOVKe kocMuueckoro xopabns, u on-
penensts Hawbonee "GeclwymHbie” W3
HUX. A Npobnema wyMoNOHWXEHUs —
opHa v3 akTyansheunwwx. Mpu nenoita-
HUSIX NPUMEHSAETCH KOMMNLIOTED, Ha 3K-
paHe MOHUTOpPa KOTOPOro MOXHO Ha-
6niopate wHTepdeporpammel U Npow3s-
BOAUTL HeoBxoanMble pacyeTh.

Cospasaemas Ha xadenpe nepe-
HOCHas annapartypa No3BONUT uccne-
Dosatb Ha mecTe paboTalowme KPyNHO-
ra6apurnue arperartbl ¥ Mmatuukbl, Bbl-
sBnaTL Hanbonee Wymawme yans! C ue-
Nbl0 X MmogepHu3aunn.

Ha koHkypc Obinv npencrasneHbt
W Opyrve MHTepecHbie “"3NeKTPoHHbie™
NPOEKTHI — CTERA ANSI 3MEPEHUS Xa-
PaKTEPUCTVK MOAENbHBLIX PaKeTHbIX
psvrarenein, yCTPOWCTBO NasepHOro
[UCTaHUMOHHOIO ynNpaBfieHWUsi, MogEnNb
aBTOMaTWYECKOTrO NNaHETOXOAA U TaKas
X€& KOHCTPpYKuus ¢ ynpasnerHmnem UK-ny-
Yamn Bce 310 BHylwaeT yBepPEeHHOCTb,
4TO Ha cnegyiowem, 1bunenHoMm, KoH-
Kypce 3nekTpoOHHbIX NpuBopoe n ycT-
povicTs ByneT 3xHaunTensHO Gonblue.

B. UBAHOB,
cneyu. Kopp. xypHana "Paauo”

SJIEKTPOHHAA UTPOTEKA

H. NOTAYMH, r. @oxuHo BpsiHcKo# 06A.

Kak noka3ssisaeT npakTMKa, 3NeXTPOHHbIE UrPbl BCErRa npMeiexa-
10T BHUMaHWe AeTe AOWKOBHOro ¥ MAaALWero WKoNLHOro BO3pac-
Ta. O HexoTOPbiX NOAO6GHbIX YyCTPOHCTBaX, KOTOPbIE HETPYAHO MOBTO-
PMTb B paaMoKpyXxe MM AOMa C POAMTEeNaMu — paamomoburens-
MM, paccka3biBaeTCs B NpeRnaraeMos crarse.

Ha ctpanvuax xyprHana "Pagno™ 8 [1,
2] 6binyn NOMeELLEHB! ONUCAHWUS INEKTPOH-
HbIX Wrp "3nekTpoHHas KoCcTk™ (Kybuka)
v "3nekTpoHHbi4 Gapaban” (no Tuny “Mo-
na uwynec”). MNpepnarailo CBOW BapwaHTh
TaKUX KOHCTpYKUWiA, oGnaaatowme gonon-
HUTENBHOW GyHKUMEN — aBTOMATUuYEC-
KUM OTKJIONEHUEM NuTanus. Mpuuem wr-
Pb! MOXHO BLINONHUTE B BUAE PasAefbHO-
r0 yCTPOWCTBA YNPaBNeHWsA U NoAKMoHae-
MbiX K HEMY Yepe3 PasbemMbl MPUCTABOK.

Cxemb! ycTpoicTea ynpasneHus (y3en
A1) v nepBoro BapuaHra “xybuka” (ysen
A2) npveegeHbl Ha pme. 1. YCTPOMCTBO
ynpasneHus COCTOUT 13 MynesTUenbparo-
pa (3nemerTsl DD1.3, DD1.4), tpurrepa
Wmurrta (3nementar DD1.1, DD1.2)
W KO4a Ha TpaHaucTope VT 1.

fipn Haxatvm Ha kHonky SB1 "Tyck”
xoHaeHcaropbt C1 v C2 6bicTpo 3apsaxalor-
¢ yepes peavctop R3 pno HanpsxeHwa vc-
TouHWKa NuTanmns GB1. Mpu aTOoM Ha BbIXO-
ne Tpurrepa LimvtTa (BoiBoa 4 3nemeHTa
DD1.2) nosBRSETCH HWU3KMIK NOrNHECKWA
YPOBEHb, KOTOPbIA OTKPLIBAET TPEH3UCTOP
VT1, ¥ HanpsXeHWe NUTaHWs NOCTYNaeT ye-
pes pa3vem X1 Ha yaen A2. OHOBPEMEHHO
3anyckaeTcsa mMynsTvBubpaTop, BbiIXOOMbIE
MMNYNLChl KOTOPOro, CNeayloLme C HacTo-
ToM npumepHo 10 My, NOCTYNai0T Ha Nbe3o-
wanyyarens BQ1, a takxe vepes pasbem
X2 — Ha cueTHbIM BXOA MUKpocxembl DD2.
CosmecTtHo ¢ anementamu 4UNTIU-HE (npn
NOKA3aHHOM Ha CXeME COEAVHEHWM BXOA-
HbIX BbLIBOQOB OHW pPabBoTaloT B pexwume
3WIN-HE) mukpocxembt DD3 ona Bbinon-
HAeT GyHKUMIO gewwndparopa (Npasunb-
Hee, Haseproe, Oyper ckaszark Wwudpato-
pa, NoCcKOMbKY NPoOMCXoauT Npecbpasosa-
HUE OAWHOYHBLIX UMITYNIbCOB B KOOW HYWCEN
"3NEKTPOHHOW KOCTW"), YNPasBnsIlOWEro
BK/IOHEHVEM COOTBETCTBYIOLLX CBETOAMO-
poB (HL1—HL7) yepes cornacylowme TpaH-
3ncTopkt VT2 — VT5. MNoka Haxara KHonka,
ceeroavoabl ObICTPO Muralor, cospaeas
BMECTE CO 3BYKamu Nbe3ouanyyarens adg-
deKT "nepekarniBaHua” Kybuka.

flocne oTnycKaHus KHONKW KOHAEHCATOP
C1 HayHeT pa3psXareCsl 4epes PesuncTop
R2, HanpsikeHue Ha NEBOM MO CXEME BLIBO-
ne peavcropa R5 Gyger yBenuumearscs No
OTHOWEHWIO K COUiEMY NPOBOAY, @ 4acToTa
mynsTvenbparopa NOCTENEHHO YMEHb-
warsca. MeanenHee GynyT cnegosats 3By-
KOBbIE CUIHasIbi U BCMNLILLKM CBETOAMOLOB.

Yepes 2...3 ¢ myneTuBnGparop "ocra-
HOBWUTCSH”, 3By4YaHWe Nbe3ouany4arens
NPEKPATUTCH, OCTaHYTCS BKNIOHEHHLIMU
OOWH WNW HECKONbKO CBETOOWOLOB —
B 3aBMCUMOCTW OT "BbiNasLuero yucna”.

fpu nocneayoLmx HAXATUAX Ha KHON-
Ky onepauus “GpocaHus” kybuka Gyper
NOBTOPATLCH. ECAW Xe Ha KHONKY Gonbiue
HE HaXwumaTb, koHaeHcartop C2 paspaauT-
cA yepes peavctop R1 npumepHo 3a 15 ¢,
TPUIreEP NEPEKMCUNTCA U HA €ro BLIXOOE
NOSIBUTCS BLICOKMIN NOMYECKUA YPOBEHb.
TpaHaucTop VT1 3akpoeTcs, YCTpoWUCTBO
A2 oBecTounTCsl, CBETOAMOAL MNOracHyT.
Bnok ynpasneHusi nepenaer B AexypHbii
pexvm, NoTpebnsiemblii OT UCTOHHWKA NK-
TaHWsi TOK CHU3UTCS NouTY o 30 MKA.

"3NeKTPOHHYIO KocTh” (y3en A2) Mox-
HO YNPOCTUTL, WUCKNIOYUB MUKPOCXEMY
DD3 (puc. 2). Tenepb dyHUNM 3NEMEHTOB
SUNU-HE srinonksiior ayoos VD2 — VD4
v VD5—VD7 coBMECTO C pe3ucTtopamun
R10 v R11 coorBeTcTBEHHO. ECNK Ha aHO-
Aae noboro ua Tpex B rpynne amonos Oy-
BEeT NpUCYTCTBOBaTb BLICOKUIA NOTMMEC-
KW ypOBEHb, TO TAKOW XE YPOBEHb NO-
fBUTCHA U Ha 0asze COOTBETCTBYIOUWLEND
TpaH3ucTopa. A xorga Ha TPoWke anopos
OKa&XETCH HWU3KWA JIOTMHECKWIA YPOBEHD,
3aKpoeTCH COOTBETCTBYIOLLANA Napa TpaH-
3auctopos (VT2, VT3 unn VT4, VT5).

B ocransHom norvka paboTtst 3Toro Ba-
pyaHTa aHanoruiHa Npeabiayemy.

Apyron y3en, NOBKMNOYAEMBIA K YCT-
poNCTBY ynpasfieHusi, — “3NeKTPOHHbLIN
6apaban” (puc. 3). MpuHuvn ero paboTh
aHaNOrN4EH 3aSIOKEHHOMY B KOHCTPYK-
LU0, ONucaHHyio B [2]. Ho paHHbiA Bapuy-
aHT OTNIMYAETCS YBENWYEHHBIM BABOE YNUC-
NIOM CBETOOVOA0B NPY MUHUMASIBHOM YC-
NOXHEHWW YCTPOWCTBA.

Korpa Ha "GapabaHn" nocrynalor um-
nynsCbi C YCTPOWCTBA YynpasBneHws,
Ha& OAHOM W3 LECHATU BLIXOAOB CHETYMKA
DD2 noouepenHo NOSBMSETCH BLICOKWIA
NOrM4eCcKuit ypoBeHb, KOTOPBIY OTKPLIBA-
er oawH u3 TpaH3auctopos VT2—VT11.
B ero amurtepHylo Lenb BKNIOYEH HE
OOWH CBETOOVOM, KaK B UCXOOHOM Bapu-
anTe, a asa. U3 xaxaon napet nesbie No
CXeMme 1 nNpasbie ceeToguoas obbeanHe-
Hb! B rpynnet. Tpanaucrop VT 12 ynpasns-
€T BKNIOYEHMEM NEBbLIX CBETOLWMOAOB,
aVT13 — npaebix. Basbi 3TUX TPAH3UCTO-
POB NOOKNIOHEHB K BbIXOAAM CHETHOIO
D-tpurrepa DD3.

flpy Nopaue HaNPSXEHUs NUTAHUS Ha
BbiIXOgax Tpurrepa Moryt NpPow3BOSbHO
YCTAHOBUTBCH [Ba PasHbIX NIOrMHYECKUX
YPOBHSI: €CAK Ha& caHOM Gyder HU3Kui,
Ha APYromMm — BLICOKWIA, u Haoboport. TpaH-
3UCTOP, COEOVHEHHDIA C BLIXOL0M, Ha KO-
TOPOM HU3KKI YPOBEHDb, NOAKMOYUT COOT-
BETCTBYIOLLYIO rpynny CBETOANOAO0B K 06-
wemy NposoAay.

WM'ITIOIVHMhVH - “OMWd”
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Moka cuyetunk DD2 pabGoraer, noouqe- Ceetoguogbt  "3NEKTPOHHOW KOCTW®  BAKOT HENOCPEACTBEHHO K BbIBOAAM NU-

PEAHO 3aXWUratloTCsi CBETOAMOAbL! OAHHOW
rpynnut. flocne pewwdpauyun necaToro
MMNYNLCA Ha Ero BLIBOAE 3 NOABUTCH Bbi-
COKWiA NOrMYECKWA YPOBEHDb, KOTOPBIA Ne-
pPEBEOET TPUITeEP B OPYroe COCTosAHWE, OT-
KPbIBAIOWIEE BTOPOW YNPaBnsiioLni Tpak-
aucTop. Tenepb OyayT 3aXuUraTtLCsi CBETO-
LVOOkL APYrOW rpynnb.

BeegneHve Tpurrepa wn gByx ynpasnsio-
WX TPAH3WCTOPOB NO3BONNO YBENWUNTD
YUCNO CBETOAWMOLOB W yNYHUiWMTbL “Nnas-
HOCTb BpaweHus” Gapabawa.

Korga kHONka B ynpaBnsiiouiem ycr-
powcree Gyner oTnyuiexa, 4acrora nepe-
K/MOYEHUA CBETOAMOOOB HAYHET 3amen-
NATLCA Y BCKOPE OCTAHETCH BKOHYEHHBIM
TONBbKO OAWNH U3 HKX.

Cnepyer yyecTb, 4TO C Bbixogom 2
CYETYMKA COEOUHEH BLIBOA 4, C BLIXOAOM
3—8uBOA7,c4—10,c5—1,c6—5,
c7—6,c8—9.

MOXHO Pa3MECTUTL Ha KOPMYCE YCTPOWUCT-
Ba B COOTBETCTBUM C pmc. 4,a, a "anek-
TpoHHOro Gapabana™ — B COOTBETCTBUM
cpuc. 4,6.

lNpUMEHEHHLIE B YCTPOWCTBAX MUKPO-
CXEMbl MOXHO 33aMEHWUTb aHANIOTUYHBLIMW
cepuin K176, K564, KP1561. Bmecto
K561N1A7 pgonycTumMO  wCNoNb30OBaThb
KS561NES, K5611HZ2, a  BMECTO
KS561UE8 — KS561UE9. TpaHaucTopm —
nobbie ManoMOoLIHbIE COOTBETCTBYIOLLEN
CTpYKTYpb!, Hanpumep, KT361, KT3107,
KT315, KT3102. Avoow — cepuin KO521,
KAOS522, 0220, 0223 v apyrve aHanorud-
Hbie. CBetopmomb — nobbie U3 cepun
AN307. Nueaonany4arenb, KPOME yKasaH-
HOro Ha cxeme, — 311-1, 3M-2 wnn anano-
rmuHbin. Knonka SB1 — N2K 6e3 ¢vkca-
LMW NOMOXEHWSA.

BuinonHeHa wrpotexa B Tpex xopny-
cax (pmuc. 5). "Urposuie NnpucTaBkn” co-

TaHUS MUKPOCXEM.

MNpu HanaxneaHuv YCTPOUCTBA YyNpas-
NEHNSI XENAemyld 4acToTy reHepauvuv
mynsTUBMOpaTopa ycTaHaBnuealoT Noa-
6opom peauctopoB R5, R6, npoaonmxu-
TENbHOCTL reHepaummn — Nnoatopom pesu-
cropa R2, 2 AnMTeNnbHOCTb HAaXOXAEHUS
ycTpoircTea B paboyem COCTORHUN —
nonbopom peauctopa R1.

Kak n3secTtHo, Nbe3ousnyuyarens 06-
nagaetr 3amMeTHOW eMKOCTBIO, UCKaxa-
lowen PPOHTLE CHETHBLIX WMNYNbCOB.
Ecnu ato cxaxetcs Ha paboTre MWUKpO-
cxemst DD2 B npmuctaekeBx (OHa nepe-
CTAHET CYUTaTb), MOXHO NOAKNIOUUTL
BEPXHUIA NO CXEME BLIBOA NbE3OU3NY-
yarens K suiBogy 11 mukpocxemst DD1
nubo vcnonb3oBaTth OydepHbld xkackan
Ha TpaHaucTope. B aTtom BapmaHte go-
NyCTUMO UCNONBb30BaTb BMECTO NbE30-
nanyvyatenss AMHaMU4eCKYlD TONOBKY,
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YTO NOBLICUT FTPOMKOCTbL 3BYKa, HO YBE-
nMunT NoTPpebnAemMeuin TOK OT UCTOHHU-
Ka NUTaHWUS.

Ucnonbays aaHHoe YCTPOWCTBO ynpas-
neHnsi, HETPYOHO W3rOTOBUTH K HEMY
Y OpYyrve UrpoBbie NPUCTaBKN

NMPEOBPA3OBATEJIN

HAMPHXEHUA

B. NOJIAKOB, r. Mocksa

B paawoniobutenbckoit npaktuke
nxorpa Tpebyercs nonyunTs N3 0QHOTO
NOCTOSHKOMO HANPAXerus apyroe. Ha-
npumep, obecneunTs NUTaxrve paguo-
NPUeMHUKE, NNenepa HaNPAXEeHWEM
3 B o1 12-BONbTOBOW aKKYMYNATOPHON
6arapen, NOOATbL NOCTOSIHHOE Hanpsi-
xexue 300...400 B Ha cueTynk B BuiTO-
BOM pOo3umetpe, paboraiowem oT
"Kpotbl”, nnb0o nony4nte nepemMexHoe
Hanpsxenve 127...220 B ans nutavnsa
3nekTpobputee B aBtomobune. Ecnu
B NEPBOM NPUMEPE MOXHO PELNTb
npobneMy C NOMOLWLIO racawmx pesu-
CTOPOB WU DENUTENEN HANPAXEHWS,
TO B OCTafibHbIX cny4asx noHagoburcs
npeobpazosarent HaNPAXeHWs.

Mpeobpasoearenu HaNPsSXeHWs Bbi-
NONHAIOT NO CXeMe, NPUBEACHHOW HA
puc. 1. Bxoaroe nanpsxenve U  nura-
€T rexeparop, BbipabatbiBaloWwmn ne-
peMeHHoEe HanpsxeHwe, Yaille BCero
NPSMOYronsHON GOPMBI, UNN MMNYNLC-
woe. 3areM cnepyet Tpawcdopmarop,
NOBLILIAIOWMA Hanpsikenve [o Heob-
XOOMMOW Bennunkb. B npeobpazosa-
Tene, CKaxem, Ans anekTpobpures,
3TMM BCE W 33KaHYUBAETCH, HO €CMNn
HYXHO NOCTOSHHOE BLIXOOHOE HANps-
xerune U, TO yCTaHaBMBAIOT BBINPS-
MUTenb. HacTb BHINPSMNEHHOTO HANPS-
XKEHUS MOXET UCNONL30BATECA ONNA Y-
paenennsi napameTpamun rexeparopa.
a 3nayut, crabunuzaumn pabore npe-
obpasosarens.

PaznunuHbix tTMNOB npeobpazosare-
Nnen O4eHb MHOTO, HO BCEraa CTPEMATCH
nonyuntTe Makcumanerbin KMd, ytobul
HE PAacxOOOBaTb 3PA IHEPIUI0 NUTAI0-
wnx 6arapemn nnn akKymynaTopoe.

Npeobpa3soBareny NOCTORHHOIO Ha-
npsxeHus B nocrosHHoe (DC-DC
KOHBepTephbi).

Mepebie npecbpasoBarenn wanpsi-
HKEHUA NORBUNUCL 33001070 OO WWPOo-
KOTO BHeOpEeHWs MNonynpoBOOHWKOB,
elle B 3N0Xy NaMnoBoun TexHukn. Ecnu
HWUTb HAKana namnsl MOXHO BbiNG Nu-
Tartb OT aKKYMynsiTopa HanpsXeHnem
2...12 B, 10 018 NUTanusA aHOOHLIX LUe-
nen Tpeboeanock BLICOKO€
(60...300 B) nocTosHHOE HANPAXEHUE.
BmecTo Doporux v rpoMo3pxknx aHoa-
HbIX 6aTapeit 4yacTo UCNONL30BANU ME-
xaHuyeckue npeobpazoBatenn Hanps-
xenus. Ux 6bino oea enpa: ymbopmep,
npepcrasnsiowmn cobon ceszaHHbie
OQHWUM BASIOM 3NEKTPOMOTOP W reHe-
patop, n snbponpecbpasoearens —

TparcgopmaTop
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OTHOCUTESNBHO MANOMOLLHOE YCTPOW-
cTBO C BUBPUPYIOLUMM SiKOpEeM, Ha KO-
TOPOM 32KPEeNnNaNUCb KOHTaKTLl, nepe-
KNoYaBLWwne NONAPHOCTb BXOAHOMO NO-
CTOSHHOIO HaNPSKEHUs1 U NPEBPaLLAB-
Lune ero B nepeMeHHoe.

Hepocrarkn enbponpeobpasosarens
oueBUOHBI — OBLICTPLIA MEXaHUYECKUIA
W3HOC KOHTAKTOB, UCKPEHWE U MPOMKWNA
3BYyK, u3gasaembin nNpu paborte. Kak
TONLKO NOABUNNCE TPAaH3NCTOPLL AOCTa-
TOYHOW MOLLIHOCTH, Ha HUX CTanu CTPOo-
WUTb rexeparopbl, oTKkasaswuce OT NpU-
meHeHuns Bubponpecbpazoearenein

Bax+HO OTMeTUTB, YTO Ha npeanb-
HbBIX KOHTaKTax HUKAKON MOLWHOCTN HE
paccenBaeTcsi: NPU 3aMKHYTBIX KOH-
TakTax TOK 4Yepe3 Hux nporexaer,
HO HANPAXEHWE Ha KOHTakKTax pasBrO
HyNO. Korna xe KOHTaKThl Pa’oMKHY-
TH, TOK YEPE3 HWUX PaABEH HYNIO.

XenatenbHo, 4TOOLI U TPaH3NCTO-
pbl paboTanu B TAKOM XE pexume, KO-
TOPLIA HA3LIBAETCH KNIOYEBbIM. TpaH-
3nCTOp AONMXKeH BLICTPO OTKPHIBATLCH
A0 HacbiweHus n Takxe ObiCcTpo
¥ NONHOCTBIO 3akpbieatbes. Toraa
pacceweaemas Ha HEM MOLLHOCTL By-
net nebonobwon, a KN scero npeob-
pasoearensl — MakCUMasbHbIM.

"Knaccuueckuit” OBYXTaKTHbIA asTore-
HepaTopHbik Npeobpa3osarens.

OavH 13 ny4Wwnx BApUAHTOB €ro cxe-
MLl (pMC. 2) NO3BONSET COEOUHUTL
KONNEKTOpbl Tpaxanuctopos ¢ 06wum
NPOBOOOM, T. €. YCTaHABMMBATL TPaH-
3NCTOpPL! Ha Waccw 6e3 naonaumn, YTo-
6Lt OHO ¥ CNYXUNO PagMaTopom (BLIBOA
Konnexropa HonbwurHcTBa MOLLUHbIX
TPaH3UCTOPOB COEOVHEH C KOPNYCOM).

MniocoBoe HanpsixXeHWe HUIKO-
BONLTHOIO WCTOYHMKA NOOAETCHA Ha
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3IMUTTEpL TPAH3UCTOPOB Yepes3 Cek-
umm |, v |, CUMMETPUIHON NEPBUHHON
0bmotkun. ina Bo3byxaeHus xoneba-
HWIA CNyXaT ONONHUTENbHBIE CeKuUKn
obpatHon cesan | un |, Hepe3 koTo-
pbie NPOTeKaeT TONBKO OTHOCWTENb-
HO Hebonbwon 6a30BLIK TOK TPAH3N-
CTOpOB.

Henutenn Hanpaxenns R1R2
v R3R4 nopaiot Ha 6asbl TpaH3WcTOPOB
Hebonbloe HavyanbHOE CMELLeHNE,
obecneuyveaiowee "3anyck” npeobpa-
3oearens. KonpeHncaropo C1 u C2 ye-
KOPSIOT NPOUECC NEepeKNiovenns, no-
suiwas KN npeobpazosarens.

JioBonkITHO, 4TO NOCNe 3anycka pe-
3uctopbt R1 1 R3 MOXHO OTKIIONNTE —
npecbpasoBarent Npoponxut paboty
1 gaxe Heckonbko Boapacter KMNA. B we-
KOTOPLIX KOHCTPYKUMAX OENaoT cneum-
anbHYI0 KHOMKY 3anycka, Noaknioyaio-
Wylo OQUH K3 PEe3NCTOPOB TOMBKO NPW
"ctapre”. Mpeobpa3oBarens ¢ KHONKOW
He 6OUTCH KOPOTKUX 3aMLIKAHWIA HA Bbi-
xone: konebanus CpLIBAIOTCH, ¥ TOK Ye-
pes TpaH3UCTOpPB HE NpoTeKaer, Nno-
CKONBKY HET HANPSIXEHUSI CMELLIEHUSI.

ZMRMOUB

+ 4 7MKx15B

Jlerko0 BupeTb, HYTO KaXxnoe nnevo
npeobpa3oBatens ABASETCH ABTOTEHE-
paTopoMm, cobpaxHbIM NO CXeme UHAOYK-
TUBHOW TPEXTOuKN. [leUCTBUTENBHO, Ne-
pPEMEHHOE HanpsXeHWe C BePxXHEro (No
Ccxeme) BbiBOAA CeKuuu | Npunoxewo
K 6a3e TpaxaucTopa VT1 n nosTopReTca
(¢ xo3adPpuuveHTOM nNepenaun 4yTb
MEHbLUE EAMHULBI) Ha dMUTTEpPe. 3aTem
OHO YyBenuuueaeTcs aBToTpaHcohopMa-
TOpoM, 06pa3oBaHHbIM cexuvsiMmn | v | .
Koadpduument nepegauv no netne ob-
paTHoOW CBn3n oOkasbiBaercs Bonbwe
eavHnUL, 4TO 1 TpebyeTca ans Bo36yx-
nenns konebaHuwi. AnanormuHo paboTta-
€T M HUXHEE NNEYO C TPAH3UCTOPOM VT2,

Paboty npeobpa3oBarensi MOXHO
NOACHUTL ¥ No-apyromy. flocne BKMO-
YeHUs NUTaHUS HYepes3 TPaH3UCTOPb!
HAYUHAET NpoTekaTtb TOK. lycTb, B cU-
ny cnyvyamkblix NPUYKH, Yepes TpaH3u-
cTop VT1 on okaxercs HemHoro 6onb-
we. Torna v3-3a WHOYKTUBHOMO CO-
NPOTUBNEHWS ceKUUKn |, Hanpsxexune
Ha 3IMUTTEpPE ynaaert, a va baze yna-
net eule 6onble, NOCKONbKY K HEW
NPUNOXEHOD ELLE U HANPSAXKEHWNE C CeK-

HAYHYHO-TEXHU4YECKUE NPOEKTDI
MOJ1I0O4EXU — BHOBb HA BBL!

BcepocCminCknini  BbICTaBOYHbIN
LeHTP npu nopgaepxke NpaBurens-
ctBa MockBbl U MexayHapoaHoro
OBUXEHUSA  Hay4HO-TEXHUYECKOro
pocyra nposBoaut 24—27 wmas
2001 r. decrTvBank Hay4HO-TEXHUYE-
CKOro  TBOPYECTBA  MONOAEXMU
HTTM-2001 MockBs 1 MockoBCckom
obnactu. 310 Byaer nepsBbin ITan
B MOAroTOBKE K MEXAYHApOAHOM Bhbi-
ctaBke “9kcno-Hayka-2003", koto-
pas 6yaeT npoxoauTts B Mockee

B nporpamme dectmBans — Ha-
YHHO-TEXHUYECKME N TemaTUieckue
npoeKkTbl M pa3paboTku BbICLLUX
yuebHbix 3aBeieHUN, LOMOB U LiEH-
TpoB HTTM, TBOpuecTBO AETCKUX
Hay4HbiX knyboB, npeacraBneHue
nobegurtenen onuMnuag cpeam
yualymxcsl, a takxe pabor npuse-
POB Hay4HO-TEXHUHECKUX KOHKYp-
COB, KOTOpHIE NPOBOAAT nONynap-
Hbie XypHanbi. B pamkax ®Pecrusa-
na NpongyT BCTPEYM C y4eHbiMWU

uwm | Hanpsxetne Ha 6ase okaxeT-
CA MWHYCOBHIM NO OTHOLWEHWIO
K 3MUTTEPY, N TPAHINUCTOP OTKPOETCAH
elwe cunbHee. JlaBnHoobGpa3Hoe Na-
OEeHNE HANPAXEeHUA Ha IMUTTEpPE NpU-
BeOEeT K NONHOMY OTKPbIBaHWIO (HACKI-
wexnio) Tpanancropa VI 1 v Kk nonko-
My 3aKpbiBaHUIO TpawaucTopa VT2,
nockoneky kK ero 6ase 6yner npuno-
XEHO NAIOCOBOE HANPAXEHNE OTHOCKU-
TeNbHO 3MUTTEpPa, MHAYLUMPOBaHHOE
8 cekuum |,

Takoe cocrosHne Bynetr npopon-
XaTbCs, POPMUPYA NNOCKYI0 BEPLINRY
MMNyNbCa, NOKA HapacTaloWWi TOK Ye-
pes cexumio |, HE BBEOET MarHmTonpo-
BOA, TpaHcdOopMaTopa B HaCbILeHWE.
Torpa waBepeHuble B cexumsax JAC
pes3ko ymMmeHbllatcs, Tpawsucrop VT1
BbLIMAET U3 HacbiWeHus, a VT2, nanpo-
T™B, OTKpoeTcs. Bo3HuKWwWiA naeuHO-
of6pasHbii NpoLecc nepekNioyeHns
npueeper K NONHOMY 3aKpbiBaHUIO
Tpananctopa VT1 n HaceiweHuio VT2,
npu 31oM Byger dopMnposaTbCs BTO-
pas nonyesonHa nNpaMOYrONbHOIo Ha-
NPSXEHUS.

foebilwentoe wanpaxexme c 06-
MoTku Il TpaHcdopmaropa euinpaMnA-
eTcs MocTtom wn3 auwopoe VD1—VD4
¥ crnaxuveaeTcs KoHpewcatopom C3.
Mpy ykasaHkbix Ha pUC. 2 HOMUHANAax
anemeHTOB npeobpa3osarent passu-
BaeT MoLHOCTe okono 20 BT. Tpawnan-
ctopul MN217 (¢ nobbiMm MHOEKCOM)
MOXHO 3ameHnTb 60nee coBpeMeHHbI-
mu KT814, yBenuuve conpoTueneHns
peancTopos R2 v R4 no 51—68 Om.

Tpancdopmarop T1 HamoTaw Ha
ABYX CNOXEHHbIX BMECTE Konblax
K31x18x7 nz dpeppura 2000 HM. Cex-
uvmn |, v |, nepeunuroli 06MOTKK copep-
xar no 23 sutka nposopa N3Jl 0,8, |
nl,— no 4 eutka 3J10,44. O6morka |l
nmeer 560 sutkoe nposopa NIANWO
0,25. HYacTtoTta reHepaumm Nony4vnacob
okono 4 'y, Tox, noTpebnaemuin npe-
obpazoBarenem Ha XONOCTOM XOAy,
He npesocxoant 0,25 A.

(Oxonvanme cnegyer

M KOCMOHaBTamu, obcyxaeHue Ho-
Bbix POPM HAYYHO-TEXHUHECKOrO
nocyra.

Mo wnroram storo PecruBans
COCTOUTCH HarpaxpeHwe yvacT-
HUKOB AOWNNOMaMM MW 3HaKaMu
BBU. Jlyuwue pabotu 6yayt pexko-
MEHAOBaHbB ANA yHacTUS B MEXY-
HapoOoHOW BbiCTaBke “3Jkcno-Ha-
yka-2001", «koTopas OCEeHbIO
npougetr B peHobne (PpaHuwms).
XypHan “Panuo” fIBNReTCA WH-
$PopMaUUOHHBIM CMOHCOPOM 3TO-
ro dectmBana u NpumeT yyacTue
B ero pa6ore no reme “Paavonio-
6uTenbCkoe pBUXEHME cpepu fe-
TEN n Monogexun”. [ ]
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A. JIOMOB, r. MockBa

YACTb 11. NPOUOUTE "TEXOC-
MOTP"!

fMopsaaok He MoXeT ObiTb BEYHbLIM, CO-
30aHHbIM Pa3 U HaBCeraa, — BTOPOE Ha-
4ano TEPMOONHAMUKN HANOMUHAET HaMm,
4YTO BCE NPOLECCHI B PEANBHOW XWU3HW
NPOUCXOAAT C YBENUYEHWEM IHTPONUW,
vk, TOBOPSA Npowe, xaoca. A no3tomy,
XOTUM Mbl TOFO WIW HET, BCAKWIA Mano-
MaAnNbCKWU CIIOXHbIA MEXaHU3M OOMXEH
NepyUooVHECKU NOABEPratLCs NNaHOBO-
My oGenyxusanHunio. B npotueHom cnyyae
paxe kakas-Hubyop menkas Henonagka
MOXET CO BPEMEHEM NepepacTn B CEPb-
e3nylo npobnemy, cnNoCoGHYIO BHIBECTH
CUCTEMY U3 CTPOSA.

He ABNSIIOTCH NCKNIOYEHUEM Y KOMNBIO-
Tepbl — OHW TAKKE AOMXHbI NPOXOIUTL
“"TexocMoTp”. ECnn x 3TOMY OTHECTUCH O~
6pOCOBECTHO, TO C MALWWHON MOXHO Gy-
pet paborarb rogamu.

NNAH NATUNETKHU

Bce nnaHoBbLie "TEXOCMOTPbLI" KOM-
nLIOTEPa, 32 PEAKUM WUCKAIHEHWUEM,
CBOAATCH K 06CNYXNBAHUIO "BUHYECTE-
pa” — OCHOBHOro xpanunuuwa nHoop-
maumn. Camoin GaHanbHoW "Gonestbio”
sBnsieTcA o0pas3oBaHue Ha “"BUHYECTE-
pe” Tak Ha3biBaeMbiX NOTEePAHHbIX Lye-
nowek — GparMeHTOB  OaHHbIX,
He "odopmMneHHbix” B BUge $Hainnos v He
y4TE€HHbIX ONEPauNOHHOW CUCTEMON
B 1abnuue FAT. Kak npaswno, takuwe
dparmeHTbl NOPOXAATCHA NPU pasHo-
o6pasHbix cGosix B pabore nporpamm
WM NpU HENPaBWNBHOM BLIKIIOYEHWUW
KomnbloTepa. B HEKOTOPLIX NOTEPSIHHBIX
uenoykax MOXeT HaxoauTbCH NnonesHas
vHdopmaums, HO Ha 99 % oHu He co-
pepxar Hu4ero ueHHoro ans sac. flo-
3TOMY, ECNWN Bbt TOYHO 3HAETE, 4TO CaMKN
HWYETO HE TEePSNU, UX MOXHO YHWHTO-
xaTb "6e3 cyna n cneacrena”. Korna xe
Taxkow yBEPEHHOCTU HET, HYXHO Npeob-
pasoBaTk NOTEPSIHHLIE LENOYKW B "3a-
KOHONOCAyWwHbIe" daitnbl, a 3aTém 03-
HaKOMUWTLCS C HUMK W Npu HeobGxoawm-
MOCTU W3Bnevb AN cebsf HYXHYIO WH-
¢opmaumno. Ecnn ¢ nNoTEpPAHHBIMKW
dbparmMeHTaMmn HUYEro He genatb, 3T0
CO BPEMEHEM MOXET NPUBECTU K 3aMET-
HOMY 32COPEHUIO QUCKa, 4TO yXE€ Kypa
cepbesHee.

HE?

Kcrarn, vmenTte B BUay: faxe ecnuv ‘

B NOTEPSAHHLIX LeNnouKax Bbl He 06Hapy-
MW HUYETO U3 TOTO, HTO MOXET Npea-
CTaBnsTe A58 BaC UEHHOCTb, U yaanunu
nx, TO 8TO He NPORAET AN KOoMNbloTEpa
GeccnepgHo. eno B TOM, 4TO YANEHHBIE
LENOYKM NpUHAANEXann TeM WAN WHbIM
nporpammam, KOTOpbliE NOCne Takon
“onepauvu” moryT paborarts ¢ ownbxamn
NN BOBCE NEPECTaHYT 3anycKaTbCH
fpaepa, nporpaMm Ha Bawem “BUHYEC-
Tepe” MOXET ObiTb ABE-TPW THICA4M (Cama
Windows copepxut nx B CBOEM COCTaBe
HE OAHY COTHIO), W NOKA Bbl HATKHETECH
Ha Takylo cOOlHYI nporpammy, MOXET
NPONUTU HEMAND BPEMEHN.

Ho 4acTtble HEMPUATHOCTU TKUNa HEO-
XWAAHHOrO NPONanaHus CETEBOrO Ha-
NPSKEHUS WX BLIKNIOYEHWSA KOMNbIOTEPa
[0 TOro, Kak cuctema nponHpopMupyer
Bac HaONWCLIO Ha 3KpaHe, paspeLialo-
wen ato caenats, NPUBESYT K yBeNuye-
HUWIO KOMWYECTBA TaKWX NPOTpaMm u cny-
CTHl HEKOTOPOE BPEMS Bb! HAYHETE Ha HUX
HaTbikaTteCH. Boixogm w3 3T0ro, ysbi,
0ovH — NepeycTaHOBUTh onepaumnoH-
HYI0 CMCTEMY W BCE UCNONb3YEMbIE Ba-
MW NpOrpamMbl, @ 3TO NPU OTCYTCTBUU
LOMKHOMO ONbITa OTHUMET HEMANOo Cwn
1 BpeMeHn. Mo3aToMy PEKOMEHAYID wuC-
NONb30BaTh AN 32WNTHI KOMNBIOTEPA OT
nponagaHnsi CETEBOTO HaNPAXEHNs cne-
unaneHo pa3paboTaHHbIE MCTOYHMKM
GecnepeboOHOro NUTaHMA, 2 Takxe
HWKOTAa He CNELUNTL BLIKIOYATb MaLUWHY
[0 Toro, kak Windows npogenaer Bce He-
obxooumbie B 3TOM Cnyyae onepaumm
¥ He cooBWMT O AONYCTUMOCTU BLIKAIO-
YEHWS.

DNuHHLIE WMEHA, HE CBA32HHBLIE HU
Cc oaHum n3 ¢ainos, — OaHa u3 "CraH-
DapTHLIX™ ONCKOBLIX "Gonearen”. OHwn
ocralorcs B FAT, kak npaswno, npy co-
XPaHEHUW NOA HOBLIMW UMEHAMW CYUIE-
cTeyOWmX ¢altnoB C NOMOLLBIO YCTapeB-
wux nporpamm ans DOS wnn Windows
3.1 B npouecce wx paboTtkt nog ynpasne-
HWEM ONEPaunOoHHLIX cucrem Windows
95/98. B mankix Konu4ecTeax onacHoCTH
OHW HE NPEQCTaBASIoT, HO n3obunue no-
TEPAHHBLIX UMEH, NOHSITHO, HY K YEMY XO-
poLeMy He NPUBELET.

HanacTe HECKONbKO WMHOIO TONKa —
BpeMeHHue ¢ainn v dainw pe-
3EepPBHbIX KOMWKU, KOTOPLIE CO34aK0TCH
MHOTUMW Nporpammamun A5l TEKYLWEN
pa6orkt, HO 3avacTylo no “3abbiBunBOC-

I Iy R N R R - -
TV nocnegHUx He ynanfiTca, ocTaBa-

5ICb H& OUCKE OTHIOAb HE BPEMEHHO. Ta-
xve ¢dannbl Nerko ysHarte NO pacwivpe-
Husim Tuna TMP, ~MP, BAK, OLD, 000
M T. A. Kak npaBwno, HWYEro LEHHOMo
ANSA HAC C BaMUW B HUX HET, U EOUHCTBEH-
HO NONE3HbIM AEACTBUEM HAL HAMW 5B-
nsiertca wx ypanexve. Bpeaa kak T1akoBo-
rO OHW HE HECYT, HO OTHUMAIOT Y "BUHYE-
cTepa” aparoueHkHbie GaiTbl, KOTOPbIX
W TaK HE XBaTaer.

B npouecce nHTEHCMBHOIO ¥ 4acToro
KONWPOBaHWUS, yNaneHns v nepemeuse-
Hua ¢ainoB Ppuranyeckoe pasmelieHne
nHdopMaumm Ha "BUHYECTEPE” NPUXOOUT
B NonHbiin 6ecnopagok. OtaensHbie "Kyc-
Kn" opHOro drarina mMoryT GbiTb paccesnH-
Hb! NO BCEW NOBEPXHOCTM AUCKa M onepa-
UMOHHOW cucTeme, 4ToObl OTKPLITE 3TOT
¢dann, npuxogutcs gonro cobupartb
"B Kyuy" BCE TO, 4TO K HEMY OTHOCWUTCSH.
Nopobran "pa3bpocaHHocTy” ¢annos
¥ ANPEKTOPUIA HasbiBaeTcs pparmeHTa-
umen. Ecnv guck cuneHo pparmMeHTnpo-
BaH, OLICTPOAENCTBME MaLIWHLE CYLLIECT-
BEHHO CHuXaeTcs. ObpaTHbi Npouecc —
n[edparmeHTayua — No3BoNNET pasme-
CTWTL AAHHLIE CTPOWMHO W Nocnenosa-
TeNbHO, TEM CambiMm BEPHYB MaLLnHe Obl-
NYIO NPbITb.

W coecem yx "aHTMOGUieCTBEHHOE"
SIBIEHNE — KOMMBbIOTEPHbIE BUPYCh!
310 NporpamMmb!, Haule BCEro O4YeHb KO-
pPOTKME, HANMUCaHHLIE NPOrpPaMMUCTamMm
[OCTaTO4HO BLICOKOW kBanudukaunm
cneumanbHo AN TOro, YTOGbL! NPUYUHNUTL
xoMnbloTeEPy Bpea. Kakylo uens npecne-
[y0T BUpyconucarenw, — BONpPOC, CKO-
pee, X Ncuxmartpam, HO TEM HE MEHEEe
¢dakT octaercs GakTom: 3T NPorpammel
€CTb, W 117 CBOEK MaCKMpOBKW OHU UC-
NONb3YIOT 3a4aCTyl0 O4YEHb W O4YEHb U30-
WPEHHBbIE MEXaHU3Mb!.

lfopa Tpu-yeThipe Has3agn BUPYCH HE
3apaxany HU4Ero, KPOME UCNONHAEMBIX
¢ainoe (*.COM, ".EXE). MNotom noseun-
fINCb TaK Ha3bLIBAEMbiE MaKPOBMUPYChbi,
KOTOpbLIE, NONbL3YACH BCTPOEHHBLIMU MaK-
poRA3abiKamMmK Takux nporpamm, xax Word
wn Excel, "Hayumnauch” NopTUTb JOKYMEH-
Thi, CO3A2BaEMbIE C UX NOMOLLLIO. W cos-
CeM yXe HOBbI Knacc nporpamm-napa-
3uToB, CHOPMUPOBABLIMKACH C NPUXOLO0M
UHTepHeTa, — BUpYyCH, 3apaxalouwme
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HTML-gokymeHThl, @ Takke ux pasHo-
BUOHOCTW, WUCNONBL3YIOWWE ANsi CBOWX
NPOTUBONPaBHLIX OENCTBUA Takwe Tex-
HONOrvuk, Kak Java, JavaScript
wn VBScript, Wwrpoxo NpymeHsiembie Ans
co3aaHua Web-cTpanuu. Ha cerogHs n3-
BecTHO 0kono 30000 BupycoB, 1 xaxayo
HEAEeno ara "Konnexuws” NONONHAETCS
CcOTHeW HOoBbIX. OG0 BCEM 3TOM Mbi €Lle
NOroBOPWUM, 2 NoKa NO3HAKOMUMCS C Ka-
neHgapem nnaHoBoro 06CNyXuneBaHws
KOMNBIOTEPA, M3 KOTOPOro BUAHO, Kakve
npoLeaypbt U KOraa XenarenbHo NPowns-
BOOMTb.

CoseTtyi0 Bbipe3arb 3Ty Tabnuuky

KANEHAAPL NNAHOBOIO OGCNYNXABAHWA "BAHYECTEPA"

HUTENBbHO", YTOOL! YCT2HOBUTL HEKOTO-
pbie napamerpst nporpammst ScanDisk.
XenarensHO aKTMBM3UPOBAaTL Cnenylo-
wue paguokHoONkn: “BuiBOanUTE UTOrO-
Bblie Pe3ynbTarthl TONLKO NPU Hanu4uu
ownbok”, "He Bectm npotokon”, "He-
nare xonun™, "TlorepaHHbie LENOYKK OC-
BoGoxaatbk”. Pnaxku nyqwe cpenarb
aKkTuBHbiMN BCe 6e3 ucknouerna (ux
T2aMm TpK).

BONbWWHCTBO BpeMEHHLIX ¢dainoe
HaxoouTcsa B nogkaranore TEMP cuc-
TEMHOI nankm Windows, Tak 4to, €cnm
Hagymaete 3aHATLCA yaaneHnem “my-
copa”, B NepBylD ouepenb obpauan-

Npouenypa

HacroTa NPpOSAneHRA

OBWan NPosepKa (HA NOTEPAHHBIO LBNONKN,
ANMHNLIG UMEHE W T. T1.)

Pas 8 Hepenio, a TaKke NoCNe Kaxaoro
6BAPUIHOND 38REPWEHKA paboTh

Yagnex1e spamenHHbix Qainnoa

PaJ 8 Heaeno, 8 TaKke NOCNE KAXA0TO
8B88PUAHONO 38BEPIWEHHA pabotul

[edparmentaymns 1o Mepe HeoBXOAUMOCTH
LeTancHan nposspxa NOBEPXHOCTH Pa3s 8 mecay
AHTHBHPYCHAR NPORBPKa Pa3 8 MacsL, 8 TaKKe No Mape NONyNeHWR co

CTOPOHbI HOBbIX NPOrpaMM u daincs

M NPUKNEnTb K KOPMNycy KOMNbIOTEpA.
W nomHuTte: nyywe No3gHo, Yem Hukorga!

NPUCTYNUM...

MpoBepKky Ha NOTEPSHHBIE UENOYKU
W QAMHHBbIE UMEHR BO3bMET Ha cebsi Nnpo-
rpamma ScanDisk. Ee MOXHO HaiiTh
B INaBHOM MEHIO, NponucTas nanky "Tpo-
rpammbl”, 3areMm "CraHpapTHbie”, panee
"CnyxebHbie nporpammbt”, spneik "fipo-
Bepka aucka (ScanDisk)”. 3anyctue 3Tty
nporpammy, W3 CNUCKa B BEPXHEN 4acTn
cnenyer BuibpaTth Te AMCKKN, KOTOPLIE HYX-
HO NoABEPrHYTL OBCAYXMBAHWIO, 2 B Cpea-
HEW pamke ¢ 3aronoexom “Mposepka” yka-
3atb onumio "CtanpapTHas™ u nocne 3roro
Haxarb Ha KHOMNKY "3anyck”.

C noMowbI0 3TON XE NPOrpammbl
MOXHO OCYLWECTBNATE WU AETaNbHYIO
NPOBEPKY NOBEPXHOCTU “BUHYECTE-
pa” — pnsa 3toro B pamke "Tlposepxa”
HYXHO BMECTO pPamvokHoNku "CraH-
AaprHas” aktueuanposate onumio "Mon-
Hasa". 3ameTvm, 4TO nonHas NpoBepka
MOXET 3aHATb OT 5 Ao 15 MunyT, B 3aBK-
cUMOCTM OT oObema XecTKkoro gucka
n GbicTpopencTens npoueccopa. Ecte-
CTBEHHO, NPW NPOBEAEHUW NONHOM NPO-
BEPKM NPOU3BOAUTL CTAHLAPTHYIO HET
HagobHocTw.

Ha nepBbix Nopax nyudwie ycTtaHoBUTb
“ranouky” M Hanpotue Hagnucun "WUc-
npaensate owubxn aBTOMATUHECKWN”
B HUXHe yacTn okka ScanDisk (310 Ka-
caeTcsi BCEX BUOOB NPOBEPKW), 4TOOL!
nporpamMa He 3ajasana JMWHWX BO-
npocoB. Korga Gynete noonsitHee, 3Ty
"ranouxy” MOXHO Oymer CHfiTb, 4TOObL!
KOoppexkTupoBate gencremsa ScanDisk,
obecneuvBan Havny4wuin pesynbrar ee
paboThl.

Mepen NepBbiM 32MNyCKOM NPOBEPKU
PEKOMEHAYIO HaXaTk Ha KHoNKy "Adonon-

Tech Tyna. lMNomumo Toro, Takue ¢danns:
MOTyT BCTPEYATLCA U B gPYyrux karano-
rax, Tak 4T0 UMEET CMBICN NOUCKATb WX
no pacwupennio (ans atoro B Windows
HaXMUTE Ha kHonky "flyck”, sowngwurte
B meHi0 “Mouck” v Buibepute NyHKT
“"@avinsl n nankn”). B Windows 98 pns
n36aBNeHNs OT HEHYXHOrO Xnama ecrb
cneunanbHan ytunuta — Disk Cleanup
Wizard. Ee Bbi3biBalOT U3 meHo "Tpo-
rpammet”, 3arem “CrangaprtHbie”,
panee "CnyxebHbie NporpaMmmbt”, NyHKT
"OuncTka gucka”.

DedparmenTnposars “BuHuecTep”
MOXHO, NoNb3aysck ytnnuton Defrag, sp-
NbIK K KOTOPOW HAXOOWUTCH B rNABHOM Me-
HIO "¢doprovex” — tam xe, rae ScanDisk
n Disk Cleanup Wizard. uktorpamma
nmMeert nognuce “fedparmentaumsa guc-
ka" (Defrag).

3anycTme 3Ty yTUAWTY, HYXHO, Kak
n B chy4ae co ScanDisk, BuiGpart auckwm,
KOTOpbie TPeOyeTCs ONTUMNINPOBATH.
Ans ynoGerea B cnvucke ectb nyHKT "Bee
XecTkme auckn”. Haxase rnocne 3toro Ha
kHonky "OK”, Bb! nonyynTe OkHO, rae Oy-
per orobpaxarsci MHGOPMaUnsa O ToM,
CKOMbKO NPOUEHTOB LUCKOBOTO NPOCT-
paHcTBa yxe ontumuanposaHo. Ecnu
B 3TOM OKHE HaXaTb Ha xkHonky “Ceepe-
HUA", Bawemy B30pPy NpepcraHeT Gonee
HarnsgHas KkaptuHa npouecca. Kcratm
roBops, Nporpamma Defrag moxer pexo-
MEHOOBaTh OTKA3aTbCH OT Npoueaypb
pedparmeHTauuy, ecny, No ee MHEHWIO,
"BUHYECTEP” HE CNNWKOM dParMeHTNPO-
BaH. B aTom cnyiae ectb cMmbicn corna-
CUTBCA C 3TUM npeanoxeHnemM. Boobuwe
xe 3anyckartb Defrag ctouT HE pexe pas3a
B MECSHL, T. €., COrNacHO Hawemy KaneH-
Aapio, nocne xaxaoro 3anycka ScanDisk
B PEXuME NONHOM NPOBEPKU.

Mo ymonuawuio 8 Defrag ycTaHOBNEHD!
Havwny4wme, Ha MOW B3MNAA, onuuu, Tak

4YTO, CKOpEee BCEro, MEHSTb BAM HUYEro
HE NPURETCS.

B Windows 98 ectb yrunuta nog Ha-
3BaHueMm "finaHvpoBwmk 3agaHnin® —
ee Apnbik Haxoautcs B MNanenwn 3anav
cnpaBa, roe 4Yackl. C NOMOUWbIO 3TOU
nporpammbt MOXHO Pas 1 HaBcerna co-
CTaBuUTb pacnucaHue npouenyp "Texoc-
MOTPa”", B PE3YNbTATE YEro HyXHbIE yTU-
nutet 6yayT 3anyckaTbCs aBTOMaTu4ec-
kv 6e3 manenwero BMEWATENLCTBA CO
CTOPOHbI.

A BOT 06 aHTMaupyCHOM npoBepxe
NpWAETCH NOroBopuTts 0cobo. Ans Gopebbt
C KOMNLIOTEPHLIMW NAPa3uTaMy CYLLIECTBY-
10T CNeLvasnbHbIE NPOrPaMMbl — aHTUBUPY-
Chbt, HO B KOMNNEKTE nocTaskm Windows Bt
wx He HaiipeTe. [Jeno B TOM, 4TO HOBLIE BU-
PYChbl NNOASTCHA C 33BUOHOW CKOPOCTLIO,
1 pa3paboTivkam OnepauroHHLIX CUCTEM
33 HMMK NPOCTO HE ycneauTb. Te aHTvBn-
PYCHbIE TEXHONOTUKW, KOTOPbIE Gbink XOpOo-
WM rog, Ha3an, CeroaHs MOryT UMEThb YyTb
nuv He Hynesyio 3¢ dPeKTMBHOCTL.

Pa3paboTkoi aHTMBMPYCOB 3aHUMa-
I0TCA He3aBucumbie ¢upmbl. MNpeano-
YTEHUE Ny4Lie OTHaTb OTEYECTBEHHBLIM
npoayKram, NOCKOMbKY, HECMOTPA Ha
NoBanbHOE yBNe4YeHue cetoio MHTepHer,
B HalleW CTpaHe uapAT B OCHOBHOM na-
pa3ntul “mectHoro poa3nuea”. HawGo-
nee 3¢GPEKTUBHLIMN ABNRIOTCH aHTUBU-
pycet Doctor Web (astop Wrope Oann-
nos, Cawnxrt-Nerepbyprcxas aHTuBnpyc-
Has naGoparopusi) u AVP — Antiviral
Toolkit Pro (aeTtop EBrexun Kacnep-
cxmin, ¢dupma “Jlabopartopus Kacnep-
ckoro”). flocnegHve nx BEPCUN YHUHTO-
XaloT BCE W3BECTHLIE TUNbL! BUPYCOB,
npyvyem OOHOBNEHWS BLIXOOAT BECbMA
onepaTneBHO.

PerynapHo obHoBnsiiTe CBOW aHTUBW-
pyc! O6HoBneHws arTuBMpycos Doctor Web
n AVP BLIXOOAT vaue, YeM pa3 B MECSLL.
TpoBepsiiTe aHTUBUPYCOM BCE, HTO NOCTY-
naeTt na3BHe — Nporpammel, Gainsl OoKy-
MEHTOB... [laXe YNCThIE AUCKETHI MOFYT CO-
[epxarb BUPYC — CYLLECTBYIOT NapasnTh,
obxuBaIOLLWE 3arPy304HBIE CEKTOPA HOCU-
Tenen. flaxe ecnv Bbl HAYEro HE yCTaHaB-
nMBaNWM Ha CBOID MALWWHY 33 MOCNemHuN
MECsL, — NPOBEPLTE ee Ha BUPYC ELLe paas,
ana npodunaktvkn, ocobernno pabortas
¢ UHTepHETOM M APYTUMK CeTSMN.

KPATKOE PE3IOME

Hy BOT, noxanyi, n BCe, O 4eM 5 XO-
TEen noBepartb Bam. Tenepb ANA Bac, Oo-
porve uurtarenu, OTKPbiTbl BCE OBepuU
B KOMMNBIOTEPHLIA MUP — CNOXHBbIA, WH-
TEPECHLIA, MHOTOMEPHLIA... Cmeno
WouTe Bnepegp, B HOMy C NPOTPeccom,
CaMOCTOATENBHO OTKPLIBAA BCE HOBLIE
W HOBbIE€ CEKPETLl. XO4eTCH BEPUTb, 4TO
C TEMW 3HAHWUSIMUW, KOTOPbIE Bb! NOYEPN-
HYNW K3 HAaWero uukna, Bel He Oyoere
ouyuiate cebs YyXumMy B 3TOM yavBu-
TENBHOM MUPE. [ ]
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MosisBnenme B paguomoburensckom apupe MexgynaponHo# xoc-
MHYECKO#H cTaHuum 6biNo C 3HTY3Ma3MOM BOCTIPUHATO KOPOTKOBOJI-
HoBMKkamMu Bcero mupa. O Tom, 4To npegcrasnaer coboi 60pToBOH
xomnnexc MKC, npenra3navyenHbii Ana mo6Urensckou paguocBa3n
c 3emseH, u kax oH 6yAeT pa3suBaTbCs, Ppaccka3biBaeT PyKoBOAM-
Tesib ITOro NPOexTa, COTPYAHUK PaKxeTHO-KOCMHUYECKOH KOpNnopaLnmu

“3ueprus”.

Hapo cpasy ckazartb, 4TO pewerHve 06
ycTraHoBke Ha MexayHapoaHylo KOCMU-
YECKYIO CTaHUMIO CUCTEMb! pasnoniobun-
TENLCKOW CBA3U GbINO NPUHATO HENPO-
CTO, HO BCE XE& C MEHbLUMMKW TPYAHOCTH-
MW, 4yem AnA opGutantHoro xomnnekca
“Muvp” — xocmuueckan paguoniobutens-
cxas popoxka Obina yxe nporopena.
B snBape 1995 r. 8 PKK “3Heprusa” Gbin
YTBEPXKAEH 3CKU3HbLIN NPOEKT NO CPeacT-
Bam NCYXONOrMYECKOW NOAAEPXKNA IKU-
naxa, B KOTOPOM UMENCS pa3aen, Nnoces-
WEHHBIW KOMNNEKCY annaparypst Ans
CcBsi3n Ha nibuTensckmx YKB puanazoHax
144, 432 n 1296 Ml'y, a Taxe Ha KB ana-
nazoHax 14, 21 v 28 My, 310T KOMNNexc
nonyiun Haseanwe "CnyTHuk-CM". OH
Obtn paspaboTaH Ans NPoOBEAEHUA CBS3N
No AONONHUTENBHOMY HECNYXeOHOMY Ka-
Hany mexay akvnaxem v pasvoniobuv-

TENECKUMMU (B TOM YNCNE 23BTOMATUHECKN -
MW) H23EMHBIMW CTAHUMSIMU, @ TaKXE 18
WCNONbL3OBAHUA JTOrO KaHana KaK asa-
PWAHOT O NPY BO3HUKHOBEHWUW HELUTATHOW
CUTYauMmn BHE 30Hb BuaumocTn LY nnn
NPV BLIXOAE M3 CTPOS LUTATHOW CUCTEMD!
cesazun. Npu paspaboTke xomnnexca cra-
BWNack 3anaya obecneunTs:

— o6meH nHdopmaurein B ronocoBOM
pexume;

— MEXKOMMNBIOTEPHLIA OOMEH WH-
dopmauven;

— HE3aBUCVMBIA 2BaPUWHLIA KaHan
CBA3W BHE 30H paavosuawmoctn LY
(B TOM uncne u Ha cnyxebHbiX yacToTax);

— obmen unpopmaunen B pexvme
TENEBUOEHVA C MEANEHHOW pa3BepPTKON
(SSTV).

Yacte o00OpyaoBaHus CUCTEMbE
"CnyTHUk-CM” Obina yctaHoBneHa Ha

--2001

poccunCKnin cryxebHbeIn Mopynb "3Bes-
[a” euwe Ha 3emne. ITOT MOAYNb Npea-
cTaensieT co6o¥ NPAMON KOHCTPYKTUB-
HbIW @aHanor OCHOBHOrO moaynsi OK
“Mup”, NnoaTomy, €CTECTBEHHO, HYTO an-
naparypa nobutenscxoi paguocBa3un
OyneT HaxXoaAUTLCS B TOM XE MECTE, 4YTO
M Ha cTanruum “Mwnp” (pme. 1). Ot Hee
yerbipe 50-OMHBLIX BbICOKOYACTOTHBIX
kabens NPOXOAAT BHYTPU MOAYNS U Ye-
pes3 HeTbIPE rePMETUYHBIX Pa3bemMa Bbl-
XOOAT H2 BHELWRIOI 060N0YKY CTaHUMUK.
Ha xoHuax kabens yctaHoBNeHb cneun-
anbHble pasbeMbt ANA PaboThl B OTKPbI-
TOM KOCMoce (EVA), 3akpennenHbie Ha
chneynanbHoi YCTaHOBOYHOW NAwvTe.
Ha BHewHel 060no4ke MOAYNA UMEIoT-
CH YeTbipe NOPYYHS, NPEAHA3HAYEHHbIX
ANS KPENNEHNUS K HUM 2HTEHHLIX CUC-
TeMm.

LLTatHbih xomnnexkT GopTOBOK anna-
parypbt ans niobUTENLCKON PaanoCcBs3v
W YyeTbipe aHTEHHbIE cucTembt GyayT no-
craBneHs Ha 6opt MKC “rpysoBuxkom®.
AHTEHHBI 6YAyT PAaCNONOXEHLL Ha UWNNH-
APUHECKON NOBEPXHOCTN MOAYNSA NOA Yr-
nom 90° apyr x apyry. OHWN UMEIOT Ha KOH-
uHax nuralowmux GuaepoB cneumnasnbHbie
pasvembt, nossonsiowme npu paborte
B cxadaHape NPoBECTU WX CoeaNHEHWE
C pasbemMamu, KOTOPbie YCTAHOBMEHB! HA
KOpnyce mMoayns, U HagexHylo ¢ukca-
UMIO 3TOTO COEAVHEHUS.

BryTperHee ofopypoBaHve BKNO4a-
€T B CBOWM COCTaB pagnocTaHumIo, NakeT-
HbiA KOHTpONNEp, NpeobpaszoBarens NU-
TaHus. flocnengHuin HeobGxooum AnA nNu-
Tawusa 12-BONbTOBOW annaparypst nobu-
TENLCKOW PaaMoCcBa3un ot GOPTOBON CETU
HanpsixeHvwem 28 B.

flo nepeoHa4anbHbLIM Nnaxam Ha Gop-
Ty MKC npepnonaranock ucnons3oBarb
xoMNnekT annaparypbt "SAREX". O Obin
WU3rOTOBNEH aMEPUKAHCKUMW Paamonio-
ourensmn ans “LLUartnos”. Hecmotps Ha
HEKOTOPbIE HEAOCTATKWN, 3TOT KOMNNEKT
annapavtypbi UMEN OOHO SIBHOE NPENMY-
wecTeo. OH MHOrO pas ncnonb3oBancs
B KOCMWYECKMX Nonerax, 4To CyuiecT-
BerHO oGnervyano ero ceptmndukauunio
ana MKC. Mpennonaranack takasa no-
CNeaoBaTenbHOCTL AencTBUn. Kom-
nnektT annapartypbl "SAREX" paame-
waercs B cnyxebHom monyne. 3artem
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i Hnoeo MoLYIR

BO BPEMSA OOHOrO U3 BbIXOOOB B OTKPbI-
ThiA KOCMOC (TONBKO BO BPEMSA TPETLEN
NOCTOAHHOW 3kcnieguuuu MKC-3) ycra-
HaBAUBAIOTCA aHTEHHbLl W Ha4YUHAETCA
pabora B adupe.

Ho aTK nnaHbl U3MEeHUNa UHUUNaTU-
Ba MEepBOr0 OCHOBHOrO 3Kunaxa
(MKC-1), B KOTOpbIA GbiNK BKAKOHEHBI
Ceprei Kpukanes (USMIR), IOpuin Twa-
seHko U Bunn lWennapra (KDS5GSL).
OHu HacTosnu, 41066l yXe B ux nonerte
Obina BO3MOXHOCTb MPOBEAEHUA pa-
avonotutenbckux ceasein. Buin npopa-
6oTaH BOMPOC O BO3MOXHOCTWU YycCTa-
HOBKkUW annapartypsl “SAREX" w nogknio-
4YEHUA €€ K LWTaTHBIM aHTeHHaM Moayna
¢byHKUWOHanbHO-rpy3oBoro 6noka “3a-
pA”, KOTOPbLIA B 3T0 BPEMA YXE Haxo-
ovnca Ha opbure. Okasanocb, 4TO aH-
TEHHb TENEMETPUHECKOWU CUCTEMBI “Cu-
puyc” (ucnonb3oBanackb TONLKO NPU Bbi-
soge 6n0ka Ha opbuTy) 4OCTAaTONHO LW-
POKOMONOCHB U UMEIOT MPUEMNEMBIN
KCB (meHee 2) B niobutensckom guana-
30He 2 mertpa. MHbIMW cnoBamu, Ux
MOXHO 6biI0 BNOSIHE UCMONb30BaTh KaK
BPEMEHHbIE A0 YCTAHOBKW LITaTHLIX aH-
TeHH Ana NobuTensckoi paauoceAsu.
“B remne” 6bina BbiNyLEHa COOTBETCT-
BYIOLLLIAA TEXHUYECKAn AOKYMEeHTauus,
paspafotaHa METOAUKA BPEMEHHOW yC-
TaHoBku ofopyadoBaHua B Gnoke “3a-
pR". Mbl gaxe ycrenu NpoBeCTU TPEHU-
poBkKU 3kunaxen. B pesynobrare yepes
HECKONIbKO OHEW nocne npunera Ha
MEXAYHAPOAHYI0 CYaHUUIO OCHOBHOM
akunax (MKC-1) a csoe cBobGogHoe
BPEMA Pa3BepHYN PaavoniobUTENLCKYIO
cucteMy v Bbilen B acpup 13 gekabpa
2000 r. B HacTOALIEe BPEMA KOCMUYEC-

Puc. 2

rd [y ;—'

s

N Y. - -
Puc. 3

Kan paguoniobutTenbLckan CTaHUMA ume-
€T CcTaryC CTaHuuu KONNEKTUBHOIO
nonbaoBaHua PKK “3Heprua” u ucnonb-
3yet rnosbiBHOW RSOISS.

Pacckaxem rnogpofHee O TOM, Kakoe
ofopynosaHue 1A NobUTensckol CBAsu
YXE YCTAHOBAIEHO WU KaKoe MnnaHupyercsa
yCcTaHoautb Ha MKC.

BHewHwuit Bug, obopynoBaHus, koTO-
poe cerogHs ucrnonb3ayerca Ha MKC,
npveeaeH Ha ¢oTo, onybnukoBaHHOM B
AHBApPCKOM HOMepe XypHana “Paguo”
3a atoT rog (c. 5). OHo BkNiO4aeT B ce-

(o]] ABE HOCUMbIE pPBOWOCTaHUWUU
“Ericsson™ Ha pguwanasoHb 144
n 432 My, nakeTHbIil KOHTpONNep

PicoPacket ¢ PMS Ha 64 K, npeo6paszo-
BaTenb NUTaHWA W rapHUTypel. Paauwo-
CTaHUWUA WUMEET MOLLHOCTb B aHTEHHE
okono 5 BT. BuixogHOW curHan pasne-
NAETCA Ha OBE aHTEHHb, PACMONOXEH-
HbIE HA NPOTUBOMONOXHBIX MAOCKOCTAX
UMNMHOPUHECKOM NOBEPXHOCTU MOAYNA
“3apa”. PaguocraHuvu atu npodeccu-
OHanbHble, NO3TOMY Ha OUCTNEe Y HUX
orobpaxaerca He pafowas wacrtora,
a HoMep KaHana. Bce napameTpsl Kax-
[Oro KaHana (HoMUHan 4acToThbl, COBUM
npuem/nepegaya v T. A.) 3anporpam-
MUPOBaHb Ha 3EMNE U USMEHUTb UX Ha
GopTy Henb3a. K coxaneHuio, PMS He
BOCMPUHUMAET KUPUAMAUUY, MO3TOMY
coofLueHua ANA skUnaxa Haao nucarb
6ykBamu natuHckoro andasura.

JleTom 37T0ro0 roga BO BPEMA OOHOIO
W3 BbIXOOOB B KOCMOC 3kunaxa (MKC-3)
NAaHVPYETCA YCTAHOBWUTL HA KOHLLEBOW
4acTu UWAWHOPWHECKON MOBEPXHOCTU
cnyxebHOro Moayna HeToipe aHTEeHHbIEe
cuctembl. Kaxgaa us HUX COCTOWUT U3
aHTeHHb Ha rnonocy wacrort 1...2,5 Tu,
wrbipeBoi KB unu YKB aHTeHHb! u aun-
nekcepa (puc. 2). AHTeHHas cucrema
KPENWUTCA K MOPYYHIO Ha BHELLHEW CTO-
POHE CTAaHUMK C MOMOLLBLIO “NpULLIenKn”,
¥ nuTalwui ee kabenb No TOpUEBOWN
HacTU MOAYNA NPOKWAET K MECTY, rae yc-
TaHOBNEHB FEPMOPA3LEMBI. TPW aHTEH-
Hble cuctembl GyanyT oguHakosbie (CBY
aHTEHHa W aHTeHHa Ha AuanasoHsl 144
n 432 Miy), a yeTBepTan OTAUHATLCA
Tem , 4to BMecTo YKB aHTeHHu Gyner
yCTaHOBNEHa aHTeHHa Ha AwvanasoH 10
MeTpPOB. BHeWHu BUO, aHTEHHOW Cuc-
TEMbl MokasaH Ha puc. 3. Ha nnarte

C OHOM CTOPOHL yCcTaHoBneHa CBY aH-
TEeHHa (noronepuoguveckan, 3akpbiTa
3aLUMUTHBIM KONNAKOM), MO UEHTPpY —
YKB nin KB aHteHHa (Ha ¢poTo BUAHbLI
TONbKO S3AEMEHT KPEMNEHWA WTLIPA
W npoTUBOBECH) W “npuwenka”.
MNoAa nnaTon HaxoauTCA OUNNEKCEp.

Cnegyer nog4ePKHyThb, 4TO MNpu pas-
paGotke cuUcTembl NOUTENBCKOW pa-
pvoceasn gna MKC npeanonaranocs,
4TO OHa 6yOoeT CO BPEMEHEM pasBu-
BaTbCA. TaK 4ETLIPE BbICOKOHACTOTHBIX
kabenn, BLIXOAALLWE Ha BHELHIO MOo-
BEPXHOCTb MOAYNSA, NO3BONAT NMOAKNIO-
YUTb A0 HeTuIpex paguocrTaHuvin, pabo-
TalWwuXx Ha pasHbiXx guanasoHax. Kak
yX€e OTMEHANoChb, YCTAHOBKA aHTEHH
3annaHUpoBaHa Ha NneTo 3aToro ropa.
KocMoHaBTHl U3 cocTaBa TPEeTbEeR 3KC-
neguuun yxe npoBenu TPEHWUPOBKU
8 rupgpobacceitHe, oTpafarniBas 3Ty
onepaumio.

B HacTonLee Bpema B PKK “3Heprus”
pPaccMaTpUBBETCA MPOEKT 2-ro aTtana
ycTaHoBkM ofopynoBaHus. Xorenoco,
410661 370 060opYyAoBaHUe GbiNo HEe xXyxe
Toro, uro 66ino ycraHoBneHo u otpabo-
TaHo Ha OK"Mup”. B 3TOM HaMm O4eHb
AOMOIMK Haln cTapbie gpy3ba us oup-
mbl “BEPMOC”. OHu B cBOE Bpema noAa-
pepxanu annaparypoi paguoniobu-
TeNbCKUI NPOEKT Ha opburanbHOM KOM-
nnekce “Mup”, nomoralwT U cenvac:
npesnoXwnu ycraHoeute Gopry MKC
COBPEMEHHYI0 paguocraHuuio GUpMsbl
KENWOOD. Ha OK “Mup ' yxe ucnonb-
30BaNUCb U xopowo cebn 3apekomeH-
[OBanu paguocTaHuum 3aTon GUpMbl
TM-V7 u TM733. HoBas paavocTaHumvs
UMEET BCTPOEHHBIV MAKeTHLIN KOHTPO/ -
nep Ha ckopocTb 1200/9600 k6 u ¢ PMS
Ha 120 K. U paxe coofLLeHuA MOXHO
nockinarb kKupunauuein! Byapem HaaenaTsL-
€A, 4TO HaMm yAacTCA ee yCTaHOBUTb Ha
MKC.

3annaHMpoBaHO TakXe OCBOEHWE
U ATV. He UCKNIOHEHB! U Apyrue rnpoek-
Tl — Mbl XAEM MPELUIOXEHUA paauo-
noburtenen, UHTEPECYIOLLUXCA KOCMU-
4eckoW paauocBasbio. MNpeanoxeHun
MOXHO HanpaenATb No agpecy: ab. Auwl.
73, r. Koponee-10, Mockoeckaa ofn.,
141080.

Cepre# CAMBYPOB (RV3DR)



COPEBHOBAHUR
Memopuan "NOBEJA-56"

B atom rogy memopuan "MNobepna” Gyger
npoxoautb ¢ 6 UTC 5 mas no 20 UTC 9 mas
(nepsbiA Typ) 1 21 UTC 12 man ao 21 UTC 13
mas (BTopoit Typ — CQ-M CONTEST). Topxe-
CTBEHHOE OTKpbITME cocTouTCH 5 mas B 5 UTC
Ha yacTtorax 7050 n 14130k, a8 man 8 8 UTC
HA aTUX XE YacToTax NPORABT “"BaxTa namaTu”.
Bupnu pabotel — CW 1 SSB, pabGouwre aruanaso-
Hl — BCB KB (kpome WARC). NosropHbie CBSI-
31 3aCHUTLIBAIOTCA B PA3HbIX Typax, a BHYTPW
KaXAoro Typa — Ha PasHbiX AWanasoHax.

Berepanam Benuxkoil OTeuecTseHHOR BOI-
Hbl, TPYXEHUKAM ThbiNa 1 MEMOpWANbHLIM pa-
ANOCTaHUMAM B 3a4eT nayT Bce QSO, v 3a kax-
AYI0 U3 HUX OHW nony4aioT 1 ouko. Bee octansy-
HbI€ YHACTHUKW MEMOpUana CBA3W MOryT Npo-
BOAWTL TONLKO C BETEpaHamMu BOWHb! U TPyXe-
HuKamm Teina (5 oukos 3a QS0), a Takxe ¢ Me-
MOPUANBHLIMU CTaHLMAMK (1 04ko). Habnioaa-
Tenn GUKCUPYIOT ABYCTOPOHHWUE CBA3W, NPOBE-
AEHHbIE C BETEPaHAMW BOMHBI, TPYKEHWKaMK
TeiNa U C MEMOPUaNbHLIMW cTanumamu. Mo-
BTOpHLIE Habniogenun No nI6omy 13 AByX NO-
3bIBHBLIX HA OHOM U TOM X€ AMana3oHe BHYTPU
Typa HEe 3aCHNTLIBAIOTCA.

Lwunnomom "MNobepna-56" GyayT Harpaxas-
Hbl BCE Panuoniobureny, NPMCNaBlLInE OTHET
M YCTaHOBMBLUWE ONPEAENEHHOE YWCNO CBA-
3eii: MeMopWanLHLIB paguoctaHuuww — 1000,
KONNEKTUBHLIB PAnWOCTaHuu — 60, uHguewr-
AyansHbie panuocTaHumn 1—3-i kaTteropwin —
60, »HAUBUAYANbHLIE pPaaNOCTaHLMK 4-iA kaTe-
ropunm — 15, HabnoaarensCkMe KONNEKTUBHLIE
nyHkTel — 200, Habniopatenn — 60, oneparto-
pbl MEMOPWanNbHLIX pagnocTanuuwini — 500,
Oneparopbl KONNEKTUBHBLIX PANNOCTAHUWA —
60, oneparopb! HAbNIOOATENLCKUX KONNEKTUB-
HbIX NYHKTOB — 60. BeTepaHel BOAHbI 1M TpyXe-
HUKW Tbina GyayT OTMEYEHb! AUNNOMaMK He3a-
BUCUMO OT YMCNA NPOBEAEHHLIX UMW CBA3ENR
Y106kl NONY4UTL QUNNOM HA AOMALLIHWIA aapec,
HanNo BMECTE C OTHETOM MPUCNATL KOHBEPT
("Gonbwoi™ — 4robkl BoLIen aunnom gopmara
A4) C HaNUCaHHbIM HA HEM aapecom. B kOH-
BEPT BKNAALIBAIOT MAPKK HA CYMMY, Heobxoau-
MYIO 15 ONNarkl NEPECLINKY AUNAOMa.

OTuer 06 yuactvn 8 Memopuane “MNobega-56"
Ha,no BbICNATL HE NoaaHee 15 vionn 2001 r. UA3ZK
no appecy: 309296, Genropoackan obn., r. LLe-
Gexuno, ab. auy 6, Kpeiranosy B. A

[0 MHOroNeTHEH TPaauLINN NPU3aMKN Xyp-
Hana "Paguo” Gyayr OTMEeYeHb! BNajensLb! nH-
ANBHAYANbHbIX DAaANOCTaHLMKA, NokasaBline
Ny§UIMe pesynsTarsl CPean BeTepaqoB BOHMbI
¥ CPeAMn OCTANbHLIX yHaC THUKOB.

CQ-M CONTEST

CopesHoBanusa GyayT npoxoauts ¢ 21 UTC
12 mas go 21 UTC 13 man 2001 r. Ha BCcex KB
AawanasoHax (kpome WARC) n wepea UC3. Cen-
3u vepe3z UC3 8 MHOroaManasoHHOM 3auere
3acunTbiBAIOTCA kak QSO Ha OTaenbHOM gwva-
na3ous. NosropHbie QSO paspelieHb Ha pas-
HbIX gwana3onax. Bugb pabortw: CW, SSB,
SSTV. 3aveTHuiB noarpynnbli: SOSB (oTgensHo
CW, SSB, MIXED, SAT), SOMB (otaensHo CW,
SSB, MIXED, QRP), MOMB (tonkko MIXED),
SWL (BCe anana3oHbl, MIXED), BeTepaHk! BOR-
Hbl {(BCE anana3onb, MIXED), SSTV (Bce awna-
nasoubl, MO n SO), pagrocTaHiM MemMopua-
na "MNo6ena" (MOST, MIXED). B QRP noarpyn-
ne (MowHOCTL A0 5 Br PEP) 3aver 1OnbkO

MIXED, a y4aCcTHUKM [ONXHLI NEpenasaTsL BMe-
CcTe ¢ noswiBHEIM _../QRP. B MHOroauanasoH-
HOM 3a4€TE ANA CMBHbI ANANa30HOB AEACTBYET
npasuno “10 MunyT". KOHTpOnbHbIE HOMEpa
cocTtoaT U3 RS(TV) w nopaaxoBoro Homepa
cBA3K, Havumhan ¢ 001. 3a cBA3W BHYTPKU CTPaA-
Hbl (cnucok gunnoma P-150C) Haumcnsetca 1
0O4KO, BHYTPW KOHTUHEHTA — 2 OuKa, C APYruMuY
KOHTUHEHTamMn — 3 ouka. Kaxaan crpaHa naer
1 O4KO ANA MHOXUTENS HA KXKAOM AUaNasoHe.
Habniopatenu nony4aioT 1 04KO, €CAKY NPUHATLI
062 NO3bIBHLIX U OAUH U3 KOHTPONbHLIX HOMB-
poB, 1 3 O4Ka, ecnM NPUHATEI 063 NO3bIBHLIX
1 06a KOHTPONbHLIX HoMepa. OTYeTH C NoMeT-
KO Ha koHBepTe “CopeBHoBaHua CQ-M™ nano
BbiCNaTb He no3gHee 1 wions 2001 r no anpe-
cy: 123459, Mocksa, MNoxoaHblii npoesn, A. 23,
UPK P®. Npu nogrotoske 3Tton nHgpopManun
ucnoneL3oBaHL “UHpOpMaUMOHHbLIE MaTepua-
nel UPK PQ® umenn 3. T. KpeHkenr™ (Bbinyck
Ne 1, suBape 2001 r.)

RSGB CONTEST — 2001

Bo B8TOPOIA NONOBMHE ropga nponiayT cneay-
IOWWe MeXAyHapoaHbIB COPEBHOBAHUSA MO pa-
AVOCBA3M HA KOPOTKUX BONHAX, KOTOPbIE Opra-
Huayetr RSGB (BenukoGputanus):

7 oxTabpn — RSGB 21/28 MHZ CONTEST
(719 UTC, SSB);

21 oxTabps — RSGB 21/28 MHZ CONTEST
(7—19 UTC, CW);

17—18 Hosi6pss — RSGB SECOND 1.8 MHZ
CONTEST (21—1 UTC, CW).

Ortuers! 32 BCE 3TV COPEBHOBAHWA HE NO3/-
Hee 4YeM uyepe3 15 aHel nNocne ux OKOHYaHWA
Hano HanpaensaTb no agpecy: G3UFY, Bensham
Manor Road, Thornton Heath, Surrey CR7 7AF,
England. “3nekTPOHHLIE™ OTHETEI HANO Bbi-
cnarb no agpecy hf.contests@rsgb.org.uk . Ux
BbINONHAIOT B BUAE ABYX (ainoB C MMeHamu
cooTBeTCTBEeHHO yourcall.sum (o6o6waowmii
nueT) m yourcall.log (aaHHbie o CBA3fx). 3aeCh
yourcall 0603Ha4aeT No3bIBHOW yHacTHUKA (Ha-
npumep, rudax.sum w ruldax.log). ®aiinb no-
CbinalT Kaxk NpucoeguHenHbie (attachment)
K CONPOBOXAAIOUIEMY WX NUCbMY. Bkniouatb
OTHET B TENO NCbMa HENbL3A. MNpyu cocrasne-
HWK OTHETA MOXHO UCNOoNb3oBark TonLko ASCIl
CUMBONbIL.

RSGB Take nposopgut I0TA CONTEST. OH
cocTtouTcs 29—30 wona (12-12 UTC, CWu SSB).
OT4eTh! 32 3TOT KOHTECT HAAC HanpasWTh 4o 1
cenTabpa 2001 r. no anpecy: RSGB IOTA CON-
TEST, PO. Box 9, Potters Bar, Herts, EN6 3RH,
England. "3nekTponHbie” oT4ersl 3a IOTA CON-
TEST BbICLINAIOT B TOT XE aapec, WTo U 3a 0c-
TanwHble copeBHoBaHua RSGB (CMm. Bbilile).

CopesHoBaHua RSGB 06bMHO NPOXOAAT Nno
TPAZWNUNOHHBIM MONOXEHUAM, HO 8CTb MHGOPMa-
UMA, 4TO B 3TOM rogy B nonoxeHvie o IOTA CON-
TEST MoryT GeiTb BHECEHb! HEKOTOPLIE M3MEHe-
HUA. MONOXEHUA O BCEX STUX COPEBHOBAHUAX fe-~
TANbHO M3NOKEHB!I HA CARTB KOHTECT-KOMMUTETA
RSGB http://www.g4tsh.demon.co.uk/HFCC/.

AUNNOMbI

"Yepuaxoscxui U. AI.”7 Y106kl nonyuuts
3TOT AUNNOM, Hano HabpaTk YACNO O4KOB, CO-
OTBETCTBYIOLEE YWUCAY NET, NPOLIeALNX C No-
6GenoHOCHOro 3aseplusHus Benukoii OTeueCT-
BEHHON BOWHLI. CBRA3W C PanuoOCTaHLUAMWU
YepHAXoBCKOro panona KanwHunrpanckoin ob-
nacTv n ¢ BopoHexCkoi 06nacTbio AT no 5
ONKOB, C OCTaNbHLIMU PAOUOCTaHLMAMY Kanu-
HUHrpanckoit o6nactu — no 3 oyka. Mo 10 ou-
KOB [aI0T CBA3WU CO CNeayioumummn paguoniotu-

TENAMU — BeTepaHaMmu-BoHL: U1QB, U2FN
(SK B 1988 r), U3FA, U2FM, LY2NM, U3BP,
U3DB, U3VP USEL, U3HB, U3QC, U3FI, U3DE,
U3DF, USUG, USCF. B 3a4ert nayT cBa3wn, ycra-
HOBNEHHbIE Ha NIGOM AnanasoHe nibbiM BU-
A0OM paGotkl HaunHan ¢ 1 ausapa 1986 r. Npu
BbINONHEHWWN YCNOBUWIA AUNNOMA TONLKO HAa AW-
anasone 160 mMeTpoB O4KK 3a CBA3W yTpansa-

Fore aeman e O

1oTcs. Paguonioburensam — BeTepaHam BOMHbI
AWNNOM BLIOABTCA 33 NATb CBR3€H (OgHa w3
HUX — C . YepHaxosckom). Npu pabore Ha YKB
AOCTATONHO NMPOBECTU ABE CBA3W ¢ KanuHuh-
rpanckoin uw/unu BopoHexckoi obnactamu
3aneky ¥ onnary gunnoma (NOYTOBbLIA NepeBoa
HB cymmy 10 py6.) Hano Hanpaenate U2FA no
agpecy: 238150, KanuHunrpapckas o6n.
r. YepHaxosck, a6. aw. 4, Nheagunosy Bacu-
nvio Bacunwesuyy. Habniogarensam atot aun-
NOM BbIAAETCA HA AHANOMYHBIX YCNIOBUAX

“NobGena-55. NMimneuxaa zemna”. IT10T
AWNAOM MOFYT NONY4WTh T€, KTO B nepuoa c 1
no 9 mas 2000 r. ycTaHOBUN CBA3W CO CNEun-
anbHLIMY PanuoCTaHLUAMMN UE3GAA
u UE3GAB. Ycnosua Butaaqn avnnoma — CBA3W
¢ ofenMun PanUOCTaHLUMAMU WNKW CBR3W C NIO-
GoiA 0aHON M3 HX U C AByMA NIKGEIMKU Pagro-
cranumamm Sluneyxkon obnactu (B 3TOT %€ ne-

t - T
T
. Thet
\:

proa). 3aBEpPEHHYIO BLIMMCKY M3 annaparHoro
XypHana 1 onnary gunnomMa Hano HanpasnNATb
npeacenaTenio AWNNOMHOR komuccn Masae-
By Mropio Bopucosuiy (UA3GCO) no anpecy:
396016, r. Nuneux-16, ab. sul. 843. Onnava
aunnoma ans couckarenei ua Poccun — noq-
TOBbLIE€ Mapku Ha cymmy 20 py6., w3 cTpad
CHIN— 3 IRC.

“"YxpemHa“. 3TOT AUNnoM yupexasH Jin-
roil pagmoniobuteneil Ykpaunsl. Ero soiaarot
3a QSO co BcemMun 27 TeppuTopnanbHbiMK 06-
paszoBaHvaMU YkpawHo:: 24 obnactn, asto-
HOMHas pecnybnuka Kpeim, ropoga Kwes
wn Cesacronons. B 3a4eT uayT CBA3KM HA BCEX
KB (sxniouan WARC) u YKB auwana3oHax Hauu-
Han ¢ 1 ausaps 1994 roga. Junnom BLioaeTcn
3a CW, SSB, DIGITAL w MIXED QSO. Coucka-

neBdd 0 — “OMWCI”

L00Z ‘¥ 5N OUivd

Vi

¥



62

“PAONO” — O CBA3U

PAOAUO Ne 4, 2001

TensiM n3 YkpauHsl HEOGXOAUMO YCTAHOBUTL
CBSI3aV C KaXAbIM TEPPUTOPUaNEHBIM 06pa3o-

T

siFplouy W semw

BaHWEM Ha Tpex niobbix avana3oxax, u3d Es-
ponbl — Ha AByx nobbix auwanasoHax, a w3
APYrux KOHTUHEHTOB — Ha nbbix guanaso-
Hax. Mpy BLINOAHEHWW yCNOBWIA AgunNnoma
TONLKO HAa gnana3oHe 160 merpoB Heobxo-
AWMO NPOBECTW NO ABB PAOWOCBA3N C Kax-
AbIM - TeppuTopuanbHbM  06pa3oBaHnEM.
Npu BoINONHEHWW YCNOBUWA gunnoma Ha YKB
wnu vepe3 UC3 Heobxoaumo nposBecTu no
OQHOW PAoMOCBA3N C KaXObIM TePPUTOPnU-
anbHeM obpasosaHueM. CTOMMOCTL AUNNO-
ma gnsa couckareneil ua crtpai CHI— 2 IRC
wnu aksusaneHt 1 USD no odpuumansHoMy
6aHKOBCKOMY KypCY Ha MOMEHT OTNpaBku 3a-
fABKW; oA paguosniobutenei Apyrux CTpaH
— 10 IRC wnu 5 USD. 3anBky, 3aBEepEHHYIO
ABYMS KOPOTKOBONHOBUKAMW, W ONNaTy avn-
oM@ BLICHINAIDT MEHeaXepy AUNNOMHORN
cnyx6eil JIPY I. C. Urnavosy (UT1HT) no an-
pecy: 39621, Ykpauhna, r. Kpemenwyr-21, a6.
fug. 87.

“TyTewecTeeHHMKaM 10 BonHaMm  3bu-
pe”. JunnoMHasa NporpaMmma ¢ TAKMM Ha3Ba-
HUeM yupexaeHa Boenno-Mopckum ¢pnoTtom
Poccuuy npy yHacTum exeHenensHuka “Bek”.
B pamkax 3TOi NporpaMMbl yXe BouinyLieHo
HECKONLKO AUNAOMOB, KaXAblA M3 KOTOPbIX
AaeT onpeaBneHHoe YUCNO ONKOB B NWMHLIA
PERATUHI KOPOTKOBONHOBWKA. ITOT PERTUHI
ONPBAENAETCA NO UTOram KaXAoro Kanew-
AAPHOTrO roAa, a TakxXe BKIOYaercs Ton-
penTUHr nporpammbl. Hauaro n ¢opmupo-
BaHue cneuwanbHoro 6noka AUNAOMOB, NO-
cBsiuteHHoro 1000-neTuio Poccum. On o6be-
AvHrT 110 QUMNNOMOB, NOCBALLIEHHBIX Bbiga-
OWUMCH nioaaM Poccun. Ana Tex, k1o Npwu-
MET y4acTue B 3TOil NporpamMMme, NNaHupy-
ETCH y4IPEeauTb HECKONbLKO NPU30B 1 3aBep-
walwminl ee NnpecTuxHbiid kybok. Hanpumep,
MOCKOBCKaf koMnaHus "Juanor — KoHsep-
cva” yxe Bbigenuna nepexoaswnin kyGok.
Ero nonyuut kOpoTKOBONHOBUK C Haubonee
BLICOKMM DERTUHIOM no utoram 2001 ropa.
3ta gUNnoMHas NpPorpamMma, BKOHAs TeKy-
LIE€ COCTORAHWE PEATUHIa,0CBELWLAETCH eXe-
HenenbHMKoM "Bek”. MeHepxep aunnoOMHOR
nporpamMMmel — Muxaun Edumos (RU3AU).
KonTakTHbii agpec: 125171, Mocksa, ab.
au. 3. E-mail: efimov@yachtsman.org .
B mae atoro rona 8 MockeBe B PoHAE Kynb-
Typbl I MockBbl (npocnexkt Mupa, a. 41,
xopnyc 1) npohger BbiCTaBka ~[unnombl
W Harpanb HaUMOHanNbHOK NporpaMmsbl “My-
TewecTBuA No BonHam 3¢dupa”. Lononuu-
TENbHYIO WHGOPMAUMIO O Cpokax nposene-
HWR 3TOW BLICTABKKM MOXHO NONY4YUTHL
y RU3AU.

"cQ Millennium Award”. Y106kl nony-
YUTL 3TOT AUNNOM, HeoExoAUMO B nepuoa C 1
saHBaps no 31 aexabpa 3T0ro roga (Bpems —
no MpuHBKYY) BLINONHUTL ycnosua nw6oro
OAHOr0 U3 4eThPeXx AWNAOMOB XypHana
"CQ" — USA-CA, CQ DX, CQ WPX, WAZ
NpuHUMNUanbHbIX OTNMNKA NonoxeHns 0 "CQ
Millennium Award” OT CTaHOAPTHLIX NONOXeE-
HWid 06 MCXOAHLIX AUNNOMax ABa — HE Hano
MMETH Ha pykax KapTouku 3a CBA3u, Npuee-
AEHHLIE B 3aMIBKE, U A1 AUNNOMOB, UMEIOLLIX
OrpaHn4EeHns No Auanas3oHam, 3T orpaHuve-
HWA He AeAcTBYIOT. 3asBKy {BbiNUCKa M3 anna-
PATHOro XypHana) obopMnsIoT NO CTaHgapT-
HbIM NSl COOTBETCTBYIOLIMX AUNNOMOB Npa-
Bunam. OHa oonxHa nNOCTynuTbL A0 31 mapra
2002 r. Onnara gunnoma pNfA couckarenei
BHe CLUA - 12 USD. O6vaaneHo Takxe (noka
6e3 noapobHOCTER), HTO TE, KTO BbINOAHUT
YCNOBUSI HECKONLKWUX OUNNOMOB WKW COBEP-
LLUMT NONTK HEBO3MOXHOE (BLINONHWUT YCAOBUSt
BCEX uveThipex Avnnomos), GyayT OTMEuEeHb!
AONONHUTENBHO.

"75 ner fNibeoBckomy knyby xoporxo-
BonHoamxos”. HYT06bl NOnyunte 3TOT AwMn-
nom, HaAo B nepuofd ¢ 1 aHBaps no 31 gexab-
pa 2001 r. HabpaTb 75 o4koB. CBA3W C 3KCne-
Awuymein va ropy loesepna (EM70DXG, wioHb
2000 r) u c ©6uneitHo craHumelrn EM75W
(nexabpe . r) aaT no 25 oukos; ¢ URAWWE
W C WHOCTPaHHLIMY YneHamu knyba — no 10
ONKOB; ¢ paavoniobutenamu JlbBOBCKOIM 06N,
— no 3 oyxa. UHOCTpaHHbie uneHb knyba:
G3PTN, RU3DX — UR3WDX, VA3UA, UROUL,
KKAWW — USEWUS, KKAWWW — US5WMV,
NOISL — URSWUD, K24V, SPBNFE — URSWHA.
3a QSO0, npoBeaeHHbie B aekabpe 2001 r., ou-
KW ynBavealoTcA. B 3a4eT uayT CBR3W, ycTa-
HOANEHHLIE NIDGLIM BUOOM PaGoThl HA NIKGOM
Avanaaode. C xaxaon panovocTaHuven 3a-
cuuTbiBaeTcs He Gosee Tpex QSO (noBTOpHLIE
— Ha PasHbiX AVaNa3oHax UNu APYrvM BUAOM
paboThi).

W v gg— cgdim
- e i e

Onnara 3a AUNNOM (BKIIOYAA CTOMMOCTL
no4TOoBLIX 3aTpar): 3 IRC (2 USD nnu ux akeu-
BaneHT). 3asBky (BLINUCKA W3 annapavtHoro
XypHAaNa) ¥ onnaTy Hano Beicnatk A0 31 map-
Ta 2002 r. no anpecy: Cepreid Kpusoxux
(URSWAN), a6. aw. 2071, NltBoB, 79040, Yk-
pauHa.

WAC. [eneHue Mupa Ha KOHTUHEHTb! No
cnucky aunnoma WAC ncnonb3yetcs BO MHO-
rMX COpPEBHOBAHWAX NO pPaavocBa3n Ha KB.
Ana GonbWKWHCTBA CTPaH U TEPPUTOPUIA WX
PacNONOXEHWE NO KOHTUHEHTAM OYEBWAHO,
HO B HEKOTODbIX CAy4asx BO3HWKAIOT BONPO-
cbl. OTBETH HA HUX AaeT cneaylouwan uHGOop-
Mayus yupeaurens gunnoma — MexayHa-
pogHoro paguonioburenbckoro cow3sa. K Ce-
BepHo Amepuke IARU otHocur Greenland
(OX), Panama (HP); k OxHoh Ameprke —
Trinidad » Tobago (9Y), Aruba (P4), Curacao
v Bonaire (PJ2-4), Easter Island (CEQ); x Oxe-

aHuuw — Minami Torishima (JD1), Philippines
{DU), Eastern Malaysia {9M6-8), Indonesia
(YB); x Aaun — Ogasawara Islands (JD1),
Maldives (8Q), Socotra Island (70), Abu Ail
Island (J2/A), Cyprus (5B, ZC4), Eastern
Turkey (TA2-8), Georgia (4L); x Espone —
Russia (R1-6), Istanbul (TA1), BCe uTanbsH-
ckue octposa (1), Azores (CU): k Adpwnke
Ceuta n Melilla (EA9), Madeira (CT3), Gan
Island (8Q), French Austral Territory (FT),
Heard Island (VKO).

"MOJIEBOH AAEHb — 2001~

Aara nposegenwna. C 14 UT 7 vions oo
14 UT 8 vionn 2001 1.

Amanazonbt. 144 , 432 1 1296 MIy,

Buaw pabGorw. CW, SSB, AM, FM.

YuacTuukiK. Paguoniobutenu BCex CTpaH
mupa, paboTaoume u3 yaobHbIx ANs yNaCcTus
B COPEBHOBAHUNAX MECT.

3avernwe noAarpynnm. SOSB (oawuH
oneparop — OAWH AWanasoH, OTAENbHO MO
Kaxaomy avanasony), SOMB (ogun oneparop
— BCe AuanasoHbl), MOMB (Heckonbko one-
pPaTropoB — BCE AWANA30HLI). YHACTHWUKN, pa-
60TaBlWME B COPEBHOBAHUAX HA HECKONBKWX
AWanasoHax, MOryT 3afBUTLCA B 33a4€TE U HA
OfiHOM AWAaNa3oHe NPW YCNOBWK, HTO OHW
NPEeACTaBAT B CYAEACKYIO KOMMErwilo OT4eTh!
(6e3 noacueTa ONKOB — QNA KOHTPONRA) No OC-
TanbHbiM AUANAa30HaM.

Kontponbuwe Homepa. RS(T), nopaako-
Bbiii HOMep cBa3v. QTH-nokatop He BXoAWT
B KOHTPONLHLIA HOMEP, HO €ro nepeaaya obn-
3aTenbHa NpW kaxnoW CBA3W (Hanpumep
599001 LO16XG). Npn MHOroawanasoHHOM
3aueTe CBA3N HYMEPYIOT OTABABHO NO KaXa0-
My AvianasoHy.

3eveTHbie CBA3K. [OBTOPHLIE CBR3N 32
CUMTLIBAIOTCH TONLKO HA PA3HLIX AUANA30HAX
CBA3KM Yepes3 PETPaHCNATOPb! B 3a4eT He NAYT.

Haumcnexnme ouxoB. 3a CBA3W Ha Anana-
30He 144 My 3a kaxabii KMNOMETp PacCToNn-
HUS MEXAY KOPPECNOHAEHTAMW HAYUCNAETCS
2 ouka, Ha avanasoHe 432 My — B ouxos
Ha ananasoxs 1296 My — 20 o4kos. 3a cBa-
31U C KOPPECNOHAEHTaMW, He NPEeAOoCTaBNB-
LUAMIW CBOW OTHETbI, MOXET BbiTb HAYUCNEHO
50 NPOUEHTOB OYKOB, €CNU CBA3WU C TaKUMM
KOPPECNOHAEHTAaMW BCTPENAIOTCA ewe. no
KkpaiHeh mepe, B AByX OTHETax Y4aCTHUKOB.

OTuern. OTYETH COCTAANAIOT OTAENLHO NO
AvanaszoHam. [laHHbie NPUBOAAT B CReayio-
LEeM nopsAaxke (CEMb KONOHOK): BPEMA CBA3W
(UT), NO3bIBHOM, NEPEAAHHbIA KOHTPONbHIA HO~
mep (6e3 QTH nokatopa), NPUHATLIA KOHTPONL-
Hbih Homep (6e3 QTH nokaropa), NpuHATLI QTH
£10KaTop, PACCTORHUE 10 KOPPECTOHAEHTA B KW~
nomerpax, o4kn. Ha nucTe oTHera xenarensHo
pacnonarats no 40 cen3ei. B pepxHeir 4acTv
KaXA0ro NIACTA yka3biBalOT CBOW NO3LIBHOM, A4~
Ty, cBo# QTH nokarop, Anana3oH, HOMEP NucTa
oriera v obulee YMCNO NMCTOB OT4ETA 33 OaH-
HbI Auana3oH. O606WAIWMA NMCT TUNOBOK
Ha nem Hano obn3areibHO ykalaTb NONHLIA NoY-
TOBbLIA appec y4acTtHuka, E-mail (ecnu ecrb)
CNOPTMBHLIA Pa3pAg WKW 3BaHWE Y4YaCTHUKA
(BCEX 4NE€HOB KOMAHAKY), AaHHbIE OO annapaType
(BN BCEX MCNONB30BAHHLIX AMANA30HOB — MO-
[ent TPAHCUMBEPa AN annapaTypb! 3aBOACKOro
U3roToaNEHUA, BIXOQHON TPaH3WCTOP Nepenar-
KA W 8XOAHOA TPAH3UCTOP NPUEMHUKA AR Ca-
MOAENbHOW annapaTypbl, AHTEHHbI), BLICOTA HAA
YPOBHEM MOPA, MaxkcrumanbHoe QRB. OTyer Ha-
A0 BbLICNATHL HE NO3AHEE YeM Yepe3 Mecst, nocne

{Mipogonxenne cm. Ha ¢c. 65)



BEPTUKAJIbHAA
MHOITOAUANA3O0OHHASA
AHTEHHA VMA-9NP

SpHecT NYTKNH (UT1MA)

Mrorune pagunoniobureny, NnpoxmMBawLue B ropoge, HepenKo Bbi-
HYXQEHbI OrPaHNUYNTLCH MCNOAb30BAHUEM O[HOW MHOro4Mana3oH-
HOM aHTeHHbI. AHTEeHHA, 0 KOTOPOH paccKka3biBaeTcs B 3TOHW crarse,
paboraer Ha BOCbMM M3 AeBAtyu noburenscxux KB anana3oHos u ga-
M€ Ha BbIAEeNeHHOM B HEeKOTOpbix cTpaHax CHIN ana nwo6Gurensckoi
pagwoceasu YKB gnanasore 6 meTpos. O6nanas BMOSHE NPUANYHbI-
MH XapaKTe pPUCTUKAMMH, OH3 MOXET CTaTs peLieHneM aHTeHHOH npo-
6nemb! 411 MHOMUX KODOTKOBOJIHOBHUKOB.

AHTeHHa npeatasHaseHa ana pabotsl
(npevmywecteeHHo ¢ DX) Ha Bcex nobu-
Tenbckux auanascHax or 6 no 80 merpos 3
W npepcTaBnseT cobon panbHenwee passu-

THe aHTeHHbl VMA-7, KoTopasa Gbina ro-
ApobHo onucaxa B [1, 2]. NWTaloT aHTeHHy KCBo
kabenem PK50. KCB B npeaenax 60nbwvH-
CTBa AXana3cHOB He npeswbiwaeT 1,5, npu-

yem B auanasoHe 80 MeTpoB OHa UMEET age

obnactu cornacosaHuwn: ogHy — B CW,
a apyryio — B SSB yuactke. Jonyctuman
MOLLHOCTb — He MeHee 1 KBT. BuicoTa aH- "
TeHHbl — 0KoNo 11,5 M, oHa UMeeT NATL Npo- 1
BONOYHBIX PAAVAN0B A MHOM 0T 7,5 010 8,5M.

KOHCTpYKUMA aHTEHHBI MokKasaHa Ha
puc. 1 (He B Macwrabe). BeptukanbHan
€e 4aCTb COAEPXUT: LE

— ueHTpanbHelii BUGparop LB ¢ em- = £
KOCTHOW Harpysxoi EH1 (anemeHT pery- JmmamKu 4 wm
nupoeku), pabotaioluii Ha auanasoHax
10, 20 v 30 meTpos. CHuay LB coeguHn- l'.
eTca ¢ pasbeMom XS1 100 MM NpoBONOH- |
HOW MEPEMBINKON;

— KaTywky LB, BbINOAHAIOWLLYIO HA Bbi-

— paawan P6, obpasyiowuii coBme-
ctHO ¢ NB17 n L17 aHTeHHy guanasona 6
METPOB.

YnomaHyTOe Bbille NpUMEHeHWe Kary-
LLEK, KAK 3N1eMEHTOB 4BOVWHOMO HAa3Ha4eHVs
(oTCeKalWwmx U yOMHWUTENBHBIX), aBTop
“noacmoTpen” B anTeHHe MRJ-1798. MNo-
CKOMBKY HAKAKOrO MOACHAIOLLIENO 1, TeM 60-
nee, pacHeTHOro Marepuana B nMreparype
o6HapyxeHo He 6o, MPULLNOCH MPOBECTU
HEeCNoXHbie uccnenosanun [1, 2]. No cpae-
HEHWIO C pe30HaHCHBLIMU LC-Tpanamu rore-
PV B TAKUX KATYLLIKAX MEHBLUE, BbilLie 31eKT-
PUHECKan NPOYHOCTL, AOITYCTUMa MEHBLLAA
TOYHOCTH U3rOYOBAGHUA.

Bonee HarnsgHO KOHUrypauws aH-
TE€HHbl Ha KaX4OM W3 OManasoHOB B OT-
OEenbHOCTU npuBefeHa Ha puc. 2.
CrnoWwHBIMU IMHUAMU NoKa3aHbl pabo-
HUE HACTU aHTEHHbI, LTPUXOBLIMA — BAU-
AOWWE Ha HACTPOIKY, HO B U3/Y4EHUU HE
yuacteyiome. OCTanbHbie 3NeMEHTHI
WMEIOT TaKue [/IUHBI, 4TO WX BXOOHOE CO-
NPOTUBNEHUE BENUKO, 3ATEKAIOLMIA B HAX
TOK Man u BAMAHUE Ha pabouylo HaCTb aH-
TEHHbI HE3HAYUTENBHO.

Ha pguwanasoHe 6 mMeTpoB BEepTMKanb-
Hbift U3nysarens obpasoBaH Bubparopom
NB17, pAvHa KOTOPOro Ha 3TOM Auanaso-
He 6nuska k 51/8, a BTOpOi NONOBUHOM
aHTeHHbl ABNRieTCA papvan P6 (karywka
L17 npuHumMnuansHo Heobxoomma). Bxoa-
Hoe conportueneHue LB Ha auanasoHe 6
METPOB HU3KOE, U HTODOBI UCK/IIOHUTL Ero
BAUAHWE, NMPUMEHEH 3alUUTHLIA wnend
3W gnuHon ~0,25A, npenayCTBYIOLLWIA
npoxoxaeHuio Toka B LB (3L o6pasoeaH
npoBogHukoM “3LW" u npuneraowum
ysacTkom LIB mexay ToukamMu m v n)

KOMOMIOCHOrO 3arpaxaaioLeroc (OTcekalo-
LLIEro) 3NeMEHTa U ABNRAIOLLYIOCA YO URU-
TenbHOW Ha ananasoHax 40 u 80 MeTpoB;

— KOHuesylo cekuuio KC40 ¢ anemeH-
ToM perynupoeku EH2, kotopan coBmecT-
HO ¢ LIB u LB o6pasyet subpartop Ha aua-
riasoH 40 MeTpos;
— Kartywky L80, kotopan paGoraer kak 8
OTCeKalowMiA 3neMeHT Ha gmanasoHe 40

COKO4HACTOTHBIX AUana3oHax ponb Wwupo- '/ij
|
I
f

> 1815

METPOB U Kak yAIMHUTEeNbHan Ha auanaso-
He 80 MeTpoB;

— KOHUeBylo cekumio KCB0, kotopan
coBmecTHO ¢ LIB+LB+KC40+L 80 obpasyer

BuGpaTop Ha amanasoH 80 MeTpos;

— TPW NPOBONOHHBLIX BUbpatopa MNB Ha
avanasoHsl 12, 15 n 17 MeTpos, B Touke
CcoeanHeHUn KOTopbiX ¢ LIB BKAKOHEHB! He-
Gonblune perynupoBOHHbIE KaTywku L12,

L15 v L17 (BuGparop NB17 ucnonb3yercs
TaKxXe U Ha AuanasoHe 6 MeTpos.).

[OPU3OHTANBLHO-HAKNOHHAA HacTb aH-
TEHHbl COAEPXUT: Ié)

— 4 npoBosioYHbIX pagvana P1-—P4 e
OOVHAKOBOR OJIMHBI, 06Pa3yloWmWX NPOTU- P /
BOBeC HB ananasoHax 10, 12, 15, 177 un 20 f
METPOB; s

— paawvan P5 gna auanasoHos 30 v 40 L35
METPOB;

— 3 karywku L3,5 v opHa L3,8, pabo-  ALJS,
TaIOLMX KaK YOJTUHUTENBHBIE HA Auanaso- - "
He 80 MeTpOB U KaK 3arpaxaaioLme Ha av- / Mayma 157 =
anasoHax 10 — 20 meTpos; [7 i

— KoHuesble cekumn KC3,5 n KC3,8, -
onpepenaimUe HaCcTPOMKY aHTEHHbI
B paroHe yacror 3,5 u 3,8 My, Puc. 1

-
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“PAAMO” — O CBA3U

PALRMO Ne 4, 2001

Ha gwanasoHe 10 metposB onvHa LB
¢ EH1 6nu3ka k 0,754, a onnHa Kaxaoro us
HeTbipex paavanos nporusoseca ~0,251.
3l Ha 3TOM AMBNa3OHE UMEET Manyio
onvHy (0,14A) W CO30aeT B YOMKE N He-
6onblwoe UHAYKTUBHOE COMPOTUBAEHWE
Xow. Mensa nonoxerue nposona 3L ro
OTHOLLEHMIO K LIB, MOXHO U3MEHATL X,,, OF
€AUHWL, A0 HECKONbKMX AecAaTkoB OM, uTo
MPUBOAWT K CABUNy PE3OHaHCHOM HacToTh
aHTeHHb! or ~30 MIy (3L BnnoTHyto k LIB)
£o ~28,2 MIny (3L oTorHyT Makcumans-
Ho). Mpu nBom 13 3Tux nonoxexwuiv 3L
oGecneumBaeTca [OCTAaTONHanA 3awmra Ha
Avanasoxe 6 MeTpoB.

Ha nuanasoHax 12, 15 u 17 meTpos uc-
MOMb3YIOTCA COOTBETCTBEHHO BUGpaTOPbI
nB12, NB15, NB17 v o6wuin NnpoTvBOBEC
u3 pagmanos P1—P4. Tak kak AnvHbl pagu-
anoB meHbwe 0,250 aTtmx AnanasoHOB,
TO ASIA NOAYYEHW PE3OHAHCHOW HaCTPOW-

OcoGEHHOCTU aHTEHHBLI HA OWanasoHe
80 meTpoB

1. BeprukanbHblA pasmep onpeaenf-
€YCs BbICOTOM aHTEHHb! AuBrasoxa 40 me-
TPOB, T. €. Ao katywku L80. AnuHe KC80
38BUCVIT OT BENUYUHBI UHAYKTUBHOCTK Ka-
Tywku L80, npyvHAT MUHUMaNbLHO BO3MOX-
HbI pasmep, MO3BOAKIOLLUI NONYYUTL
YOOBNETBOPUTENBHBIE PE3YNLTATHI.

2. WMpoxONnoNOCHOCTb @HTEHHbI Cy-
LLLECTBEHHO 3aBWUCUT OT AJIUHBLI Paavanos.
NPUHATH MAaKCUMANBHO BO3MOXHbLIE ANN-
Hbl 7,5...8,5 M, NO3BONAIOLLME KOMMAKTHO
pPacrionoXmTb €e Ha CYBHAAPTHOM KpbitLe
C nonepe4HbIM pasMepom ~11 M.

3. B VMA pns geyxHactovHou pabotel
WUCMONL3YIOTCA Paavanbl PasHoW KOMMneK-
taumu  (Hactpoiku). Pagman P3,8
(P1+L3,8+KC3,8 ) paboTaet B paioHe Ha-
croTs 3,8 MMy 1 COBMECTHO C paavianamu
P3,5 — Ha HWUXHEM kpaio AuanasoHa.

H8Y KC80
] Y773 Lo 160
! He4p) K40 7y
Mmoo - 1] o L6 i i
s | o usf,
& I Us us ur
" §! § ig Ke3 ’ A
=
Jr i 1y i '5L3,5 1 JE8
%’ >"< F3'>°< B PN °\”£2 L3 L38
A38 KIS KI5
S0 My BHy  BIUuliWy 14 MY 10 Hiy 7MY Jo My 35 My
Puc. 2

KW 3NEeKTPUHECKME AMHb! NB A0MKHb! GbiTh
Gonbwe 0,25A. Karywku L12—L17 Ha
pUC. 2 YCNOBHO HE MoKa3aHbl.

Ha granasoHe 20 METPOB ANMHA BEPTU-
KanbHoro uanysarens (LB + EH1) — okono
0,34). PacrnonoxeHnHblie pagom NB (B oc-
HOBHOM CaMbiid ATUKHBIN NB17) HECKONLKO
MOHWXAIOT PE30OHAHCHYIO HaCTOTY aHTEHHI,
a katTywka LB ee noebiwaer. MameHeHwe
nonoxeHuwn 3L BAvAeT HE3HAYUTENLHO.

Ha nmnanasonax 30 u 40 meTpos pasme-
pul npotueoBeca P1—P4 cnvwkom mans!
pna addexTuBHon paboTbi, poNb HUXHEN
WU3Ny4aloLLer NONOBMHBI AHTEHHBI BBINON-
HAET pagvan P5. 3KBUBANEHTHAA 3NeKTpU-
Heckan [/MHa manysarenn Ha nuanasoHe
40 metpos (LB+LB+KC40+EH2) — okono
12 M. CoBmecTHO ¢ P5S nonysaercs aHTeH-
Ha roNyBONHOBOW A/IUHbI, MOXOXanA Ha Mo-
BEPHYTYIO aHTeHHY Inverted V, HO € Hecum-
METPUHYHBIM PACMONOXEHUEM TOHEK NuTa-
HUA. AHANOrMHYHOE MOMOXEeHWe Ha auana-
30He 30 METPOB € TOW pasHULE, 4TO oNn-
Ha ropusoHTanbHoW uactu (PS) Gonblie
DJiMHBI BEPTUKANBHOW, NO3TOMY B U3Nyye-
HUW Ha 3TOM AranasoHe Gyner 3HauuTenb-
Has rOPM3OHTaNbHAA COCTABNSAIOLLAN.

“UstoMuHKoH” VMA-9NP, He umeloLLei
aHanoros CPeAUN aHTEHH 3TOro Knacca, AB-
nserca cnocofHocTe paboratb B 0Goux
DX-oknax pwmanasoHa 80 metpoB (CW
u SSB) 6e3 MexaHU4ECKOW U 3neKTpu4ec-
KOW nepecTpoiiku. B ¢pupmMeHHbix aHTeH-
Hax NepecTpoiika B npeaenax auanasoHa
80 METpOB OCYLLECTBNAETCA MEXaHW4ecC-
KUM CnocoBoM, HanpuMep, U3MEHEHUEM
ONVHL  BEPXywKW BHTEHHb (R7000+
W1 Op.), CMEHOoi CneumanbHoro KoHAeHca-
TOpa HaBepxy aHTeHHbl (GAP TITAN), ua-
MEHEHUEM [JIMHbI CMUL, €MKOCTHOW Ha-
rpy3ku (MFJ-1798) u t. ao. Nockonbky Ta-
Kan onepauusi CBA3aHa C AeMOHTAXOM aH-
TEHHBI, TO OOBIHMHO HACTPOMKA OCYLLECTB-
naerca “pas v Haescerpa”.

Cnocobbl cornacoBaHus

AHTEHHbI BLICOKOYBCTOTHBIX U HU3KO4a-
CTOYHbIX ananasoHoB B VMA-SNP nocTpo-
€Hbl MNO-PasHOMY, MO3ITOMY PAasHATCA
U cnocobbl OOCTUXEHUS COrNacoBaHWs.
Ha pmBriasoHax 10 — 20 METPOB aHTEHHbI
npeacraensioT coboii GP ¢ opHum o6Lum
NPOTUBOBECOM. WX BXOOHBIE CONpOTUBAE-
HuA R, yBENIWHUBAIOTCA NOCNEA0BATENLHO
ot ~50 OM Ha auwanasoHe 10 meTpoB Ao
~110 OM Ha gmanasoHe 20 MeTpoB.
Ona cornacoBaHusa ¢ GUAEPOM C BONHO-
BbIM CONPOTUBNEHUEM 50 OM Ha Bxoae aH-
TEHHbl NPUMMEHEH kabenbHbili TpaHcdop-
matop KT us otpeska kaGenf ¢ BONHOBBIM
conporuBneHuem 75 Om pnvHol ~0,25A
Ha gvanasone 20 metpos. BuixogHoe co-
npotusneHne KT xopowo cornacyerca
€ R,, @aHTE€HHbl Ha MATU BLICOKOHACTOTHLIX
AvanasoHax. Npaepa, Ha avanasoHax 12,
15w 17 meTtpos Ha Beixoae KT Gypet takxe
WU peakTVBHAsA COCTABNAIOWARA, U AR ee
KOMMeHcauvu ponvHel NB 3tux avwanaso-
HOB BbiBupaloTca Ha 1...2 % Gonblie peso-
HAHCHOrO pasmepa.

AHTEHHBI HU3KOMACTOTHbLIX AManasoHOB
npeacTaBnAlT coGoM pe30HaHCHLIE OMMo-
K € PA3HOA CTEMEHBIO YKOPOYEHUA 33 CHET

K80
L60
Ke4o
LE

ys
L35
LA 4]
F4

FL

Lig
KL38 )
Puc. 3

L5 L18

K635 K38

BKJ/IIOHEHURA B HUX KaTywek. B ueHTpe anno-
NA, KaKk U3eectHo, HanpsxeHwe U MuHu-
MasbHO, TOK | MakcumaneH U Rg= U/l MUHU-
ManbHo. NPU CMELLEHWU TOHEK NMUTaHWUA OT
ueHTpa HanpsxeHve U so3pacraer, a Tok |
ymeHbwaetcs. CooTBETCTBEHHO Bo3pacTa-
eTu R,,. 3a cueT aCUMMETPUHHOTO MUTAHWA
MOXHO MONYSUTH HyXHOe 3HaveHwe R, na-
X€ B CUNBbHO YKOPOHEHHOW aHTEHHE

Nockonbky TpaHcdopmarop KT npo-
DONXaet AencTBoBaTe U H2 HU3KOHACTOT-
HbiX ANanasoHax, Ry, aHTEHHb! MPUXOONTCA
BbibUpaTs ¢ ysetom ero geiicteua. Corna-
COBaHUWE MO BXOAY Ha BEPXHEM Kpato pua-
rnasoHa 80 M DOCTUraeTCs 3a C4er TOoro,
4TO 3NEKTPUHECKAA [/IUHA BEPTUKANBHOIO
nanysarena 6onblie, 4em pagvana, v. e.
nuraHue HecummeTpuyHo. NoaBopom Ho-
muHanos anemexHToB L8O, KC80, L3.,8
1 KC3,8 cozpnaeTca Takas creneHb acum-
METPKMU, NP KOTOPOH MNOMY4aETCA HyXHan
senvuuHa R,,. Papvansl P3,5 HacTpoeHb!
3HAYUTENBHO HUXE MO HACTOTE, U UX Noa-
KNIOYEHME — OTK/IOHEHUE MPAKTUHECKU HE
BAWAET HA HACTPOWKY aHTeHHbl B palioHe
vacTors 3,8 MIu.

No apyroMy QOCTUraeTca cornacosa-
HUE B HUXHEWN 4acTu guvanasoHa. 3a cHeT
COOYBETCTBYIOLLE HAacTporku P3,5 mox-
HO Gbino 66l NMOAYYUTL BTOPOWN pPEe3oHaHc
aHTeHHbl HB HacTorte 3,5 MIy, Ho R,, npu
atom Gyner crmwkomM ManbiM. NPUHATBLIA
crnocof 3aKnioNaeTCcsa B TOM, 4TO yactoTa
HacTpoiku P3,5 Buibupaerca Boiwe C Ta-
KWUM PacHeToM, 4T00bl COBMECTHOE aeW-
cteue P3,5 u P3,8 obecne4urn pesoHaxc
Ha wacrote 3,51 Mlu. BknioseHwe napan-
nenbHo Beteu P3,5 ¢ HOYKTUBHBIM BXOA-
HbIM CONpoTUBNEeHNEmM BeTeu P3,8 ¢ eMko-
CTHbIM COMPOTUBAEHWEM OEWCTBYET T1a-
KM 00pasom, HTo obLee BXoaHOE Conpo-
TUBNEHUE HUXHEWA HAaCTU aHTEeHHb!, OCTB-
BanACb UHAOYKTUBHBLIM, BO3pacTtaeT fo Be-
nnunHe. Takxe BO3pacTaeT U aKTUBHaA
coCTaBnALan Bxoaa (conporusneHwue
M3NY4EHUA + COMPOTUBAEHUE NOTEpPb).
dusnka npouecca 3aKNioHaeTCA B TOM,
41O TOKKM B P3,5 n P3,8 noutn nporueo-
¢a3Hbl U 3a cyeT BausHuA P3,8 B paiioHe
4acToThl 3,5 MM, CyMMapHbLIi BXOQHOW TOK
HUXHEM HaCTU @HTEeHHBbI YMEHBLUAETCS, H4TO
PaBHOCUNBHO YBENWUYEHUIO R,, CUCTEMBbI
pagvnanoB v BCe aHTEHHbI

BO3MOXHbIE BapuaHTbl OCYLLECTBAE-
HUA paavanos pna AuanasoHa 80 Metpos
NpUBEOEHb! Ha pUc. 3,a—Tr.

Puc. 3,a — YMEHbWAETCA YUCNO paau-
anos P3,5 ¢ cConyTCcTBYIOLLUM YMEHbLUEHWU-
€M paboueit nonock yacror, oamHe KC3,5
TaKXe YMEHBbLIAETCA.

Puc. 3,6 — AHTEHHa wucrionbayerca
COBMECTHO C XECTKUM NPOTUBOBECOM [1
2], BenuumHbl L3,5, L3,8 — Ges usmeHe-
Hwid, ovHel KC3,5 1 KC3,8 yTouHsaloTea Ha

L35 & 136 non. g S
XX =
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mecTe, yron HaknoHa KC ycraHaenueaer-
CSA M0 Hauny4LWeMy COrnacoBaHUIO.

Puc. 3,8 — Hanbonee koMnakTHbIA Ba-
puaHT. Ponb KC BLINONHAIOT “kpecT” ua ve-
Toipex Tpybok auametpom 8...12 MM
W OTMHOW 0 1 M.

Puc. 3,r — 3701 BapuaHT oGecrneunsa-
€T paboTy TONbKO B OOHOM CEKTOpe, 3aTo
npu HacTpolike Ha f=3,75 MMy MoXHO no-
Ay4nuTb nionocy 4Yacror npu KCB<2 po
100 k. AnuHy P5 ons cCoxpaHeHWUA HacT-
poiiku Ha gmanasoHax 30 u 40 metpos
cnegyetr  yBeNWHUTL MPUMEPHO  Ha
0,35...0,5 M. filnnHa KC nopfupaerca akc-
MEPUMEHTNBHO, OPUEHTUPOBOYHBLIA pa3-
mep — 3 M. BoamoxHa u asyxyacroTHas
paboTa C UCMONb30BAHUEM OOMOAHUTENb-
HOro HEOMEPATUBHOMO BLIKMOHATENA S,

BapuaHTsi no puc. 3a, 6, r onpobosaHb
Ha peanbHoVW adTeHHe, BapwaHT no
puc. 3,B — TONALKO HA MAKeTe.

DeiAcTBrUe U KOHCTPYKUMA 3aLMTHOMO
apoccena 3/ Ha nutalowem duaepe no-
ApOoBHO paccMOTPEHbI B [1, 2].

O1paboTka TaKo CROXHOM aHTEHHBI,
kak VMA, 6bina 661 HeBO3MOXHa 6e3 npea-
BaPUTENIbHOrO MakeTUpoBaHus, onpobo-
BaHuA 60NbWOro KOAW4ECYBa BapWaHTOB
u otGopa Ny4Lwnx U3 HUX.

OcHoBHbIE KOHCTPYKTHUBHbLIE O aHHbIe

B KOHCTpyKU¥KU WUCMONb30BaHbl TPYOLI
mapxu [,16-T. LIB BLINONHEH U3 OTPE3KOB
Tpy® OvamMeTpom (HapyXHWIA/BHYTPEH-
Huit) 35/30+30/26+30/27 MM, obwasn
nnmHa — 6,8 M. nuHa KC40 — 2,7 m, ou-
ameTpsl Tpyd — 22/19+16/13 Mm, Bepx-
HAA KC80 — u3 Tpybku 8/6 MM U cTepXx-
HA 25,7 MM (COoeaVHEHWE perynupyemMoe).
Paamep EH1 — 0,5 M, EH2 — 0,8 M, TPYG-
Ku — £8/6 mm. Bubparopsl NB us mHoro-

us NBX auameTtpom 40 mm, nposog MIMTP
ceueHnem 0,75 MM® | YUCNO BUTKOE 45, UH-
ByxTvBHOCTL 38 MkIH, pobpotHocTs 300.
HaMOTKa KaTyLLEK NNOTHAs C rMapoU3ons-
uveit usoneHtoin NOVA ROLL.

PacnopHbie nnadku Pl — crexnorekc-
TOoNUY, pSiMHa — 570 MM, cedeHue Bepx-
Her — 20x9 MM, HUXHENn — 20x12 MM,
BUHTOBbIE CTAXKU BC — U3 HepxaBeoLei
MPOBONOKU € pe3bboil M4. HuxHuia orop-
HbIA n3onaTop U0 — pasmepamu 90x220
MM U TONLUMHOW OT 16 (CTEeKNOTEKCTONUT)
1 20 MM (TekcTOMMT). YronkoBbiv Nnpodunb
YI — paamepamu 50x50x130 Mm.

Pesynbrarbl

OnucbiBaeman aHreHHa yCTaHOBNAEHa
Ha QTH UT1MA Ha BbiCOTE 3 M OF KOHbKA
WUGEPHON KPBILLW HETHIPEX3TAaXHOro A0-
ma. Paguanbl pacrnofioXeHbl HakKNOHHO
rnoa yrnom ~ 40° W KanpoHOBLIMW BEPEB-
KaMWU KpPENnsTCA K orpage. Ucnonb3osaH
OAUH APYC OTTAXEK.

Nameperue KCB aHTeHHb No gnanaso-
Ham, BK/IIOYAA MONOCY HAaCTOT B Npeaenax
KCB< 2, npousBoannoch C NOMOLLBIO fPU-
Gopa DRAKEWH-7 rpu ypoBHE MOLLHOC-
™ 100 BT { pnvHa duaepa PKS0-7 — oko-
no 20 m). Pesynbrarsl n3aMepeHwui npuse-
[eHbl B Tabnuye.

Mo oueHkaM MECTHBLIX KOPPECNOHAEH-
TOB, aHTeHHa VMA-ONP npu cpaBHeHuu
€ aHTeHHow Inverted V, ycTaHOBNEHHOW Ha
3TOM Xe Kpbile, BhiUrpbiBana Ha BceX an-
anasoHax B cpepgHem okono 1 6anna, a Ha
awanasole 80 metpoB — 10...15 gB. 3710
OOHO3Ha4YHO CBUAETENLCTBYET O 6oNbLWION
WHTEHCUBHOCTU U3NY4EHUA 110f, ManbiMU
yrnamu K ropusoHTy. Npu MEXKOHTUHEH-
TanbHbIX CBA3NAX B paiioHe 3,8 My (W, JA,
LU) Bomrpbiw Gein B npeaenax 5...10 ab.

Yacrora, My (3513797071012 | 141 | 18,15 | 21,25 | 250 | 286 |50.2
KCB 12 112 |115] 14 {115f 1.1 13 112 [ 11 ]125
Nonoca, kly | 30 | 70 {240 | 450 {950 | 400 [ 900 | 750 | 2500 | 850

XUNLHOFO NPOBOAA CeYeHUEM S=2,5 mm?
B TEDMOCTYOMKOM USONALVK, NONHaNA AnvHa
OT BEPXHEro U3onatopa Ao cGopHOoM nna-
™o CN cocraenser: NB12 — 2,65 m,
NnBt5 —3,1Mm—3.6Mm.

Papuans: P1 — P4 BLINONHEHBI U3 MHO-
rOXUNLHOrO MPOBOAA CeYeHUEM 2.5 MM’
W LSIMHOW 2,85 M, paavan P5 umeer onuHy
8,1 M (npoeog N3B guamerpoM 2 MMm),
KC3,5 — pnvHy 4,65 m (nposopg, N3B ana-
metpom 1,3 mm), KC3,8 — gaunHy 5,6 m
(npoBop, Takoi xe, kak y KC3,5).

Papman P6 umeeT pynHy 1,95 m, anamer-
put 16/14, 14/12, 12/10 MM, coeanHenve —
perynupyemoe. 3L — MHOroxunkeHbii npo-
BOZ CeeHveM 2,5 MM U AiIMHOM 1,45 M.

PerynupoBouHbie katywku L12, L15
n L17 HamoTaHbl nposoaom N3B pramer-
POM 2 MM Ha ONpaBke OMaMeTPoM 25 MM
N COoAepXaT COOTBETCTBEHHO 2, 3 n4 BUTKA.
HaHHbie gpyrux katywek: LB — kapkac us
CTEK/IOTEKCTONUTA OnamMeTpoM 39 MM,
nposoa MIT® ceuervem 0,75 MM?, uMcno
BuTKOB 20, nHaykTuBHOCTL 12,8 MKIH, U3-
mepeHHBA fobpoTHocTe 250; L8O — Takoi
Xe Kapkac, nposoga MIT® ceueHuem
0,35 MM, 4UCNO BUTKOB 58, UHAYKTUBHOCTS
61 mMxIMH, poBporHocTs 240; L3,5 — kapkac
u3 NBX (BoponpoBogHan pasBopka) aqa-
meTpoM 40 mm, nposog MITO ceuexHuem
0,35 MM?, 4MCNO BUTKOB 57, UHAYKTUBHOCTL
60 Mk, nobporHocTe 230; L3,8 — kapkac

KomMnnekcHaa npoBepka aHTEHHbI CO-
croanack Bo Bpemsa CQ WW CW CONTEST
2000. NpumepHo 3a 20 HacoB NPoBEOEHbI
cBA3u ¢ 37 30HamMu u 135 crpaHamm,
a B CYyMME Ha NAaTtn guanasoHax — ¢ 111
30HaMu U 225 ctpaHamu.

MHOrO4UCNEHHLIE CPaBHEHUA Bha-
pensuamu VMA CBOUX aHTEHH ¢ UMIopT-
HBIMU MOKA3aJU, HTO HE YCTynas (pupMeH-
HbiM 110 3ddexTusHocTn, VMA wnpokono-
nocHee, BbiAEPXUBAIOT GONbLIYIO MOLLL-
HOCTE U MPOLLE MO KOHCTPYKUMMW.

Npu OrpaHUYEHHOM MeCTe AR pasMe-
LLEHUA aHTeHH “BepTvkan” VMA-9NP nomMo-
XET paspewuTe 6onbLMHCTBO Npobnem,
1 aT0 O6CTORTENECTBO ABTOP PUCKHYN OTPa-
3UTb B Ha3BaHUM aHTeHHBl — NP (NO PROB-
LEM). B npouecce UsroTOBAEHUA U HacT-
poikm VMA CyLLeCTBEHHYIO NMOMOLLL OKasa-
i UR4MHJ, UYSML u UR4MIG, 3a uTo aB-
TOp UM BnarogapeH. Mnea VMA-GNP u ee
KOHCTPYKUMA ABASIIOTCA WHTENNEKTYabHON
Cco6CTBEHHOCTRIO aBTOpa. KomMmepueckoe
WUCMONL30BaHUE JOMYCTUMO TOMBKO M0 CO-
FNacoBaHUIO C aBTOPOM.

Nureparypa

1. Fytkun 3. MHOroAranasoHHan BEpPTU-
KanbHas aHteHHa. — Pagwomoburens. KB
nYKB, 2000, Ne 7,c¢. 32 —35; Ne 8,c.30— 35.

2. http://www.krasnodar.online.ru/hamradio

“TIOJIEBOA AEHL — 2001”7
Oxornyanne. Hauano cm. Ha c. 62
OKOHYaHWs COpeBHOBaHWiA No aapecy: Poccus,
103045, Mockea, CenvsepcTos nep., 4. 10, pe-
Aakumn XypHana “Pagno”. Ha koHBepTe Heobxo-
AVMMO caenarb Haanucs "FD CONTEST LOG™. fo-
NycKaeTca » NPMBETCTBYETCHA NPepocTaeneHue
OT4ETOB B 3NeKTPOHHOW ¢opme. Aapec: <con-
test@paguo.ru>. Umena daiinos: mycall.sum —
ons obobuwialouero nmcra, mycalll.log (avana-
30H 144 MIy), mycall2.log (ananasoH 432 MIy),
mycalid.log (avanason 1296 MMu). B pasnene
“Tema" nucema cnegyet Hanucate FD LOG v no-
3bIBHOM Y4ACTHMKA, a daiinkl COBCTBEHHO OTHETa
NPUCOBAWHUTL K 3TOMY NMCLMY. BKo4aTh TEKCT

OTHETA B MUCLMO HE Cneayer.

Noasenexnme wutoroe. Uroru copesHoBa-
HWiA noasoaATcs B obulem 3adete (6e3 nenexun
YUaCTHUKOB NO CTPaHaM) v B 3a4eTe no cTpa-
HaM-yuacTHuLam. Cyaenckyio Konneruio HasHa-
yaeT pepakuus Xyphana “Pagno”. Pesynuratel
ee paloTbl yTeepxXaaeT rnasHbiii peaakTop Xyp-
Hana "Paguno”.

Herpaxperne noleaureneit. YuacrtHukv,
3aHRBLLWE MBPBbIE MEcTa B OOWEM 33uBTe B
noarpynnax oa1H ONepaTop — BCE AVaNa3OHbl U
HECKONbKO ONepaTopoB — BCE AVANa3oHbl, Ha-
rpaxgaloTcA NaMATHLIMA NNakeTkaMy ¥ KOH-
TECT-ANNIOMaMK XypHana "Paamo”. YHacTHuku,
33HABLLIME NEPBLIE MECTa B NOASPYNNAx B OOHO-
[OVAana3oHHOM 3a4eTe, HarpaxaaloTCA NAMATHDLI-
MU MEOANAMU U KOHTECT-AUNIOMaMK XypHana

"Pagno”. HarpaxaeHne nnakerkamm u Mepansi- -~

MU NPOW3BOAUTCA MNP YUCIE YHACTHUKOB B NoA-
rpyrne He MeHee AECATH. YYACTHUKW, 3aHsIBLUVE
B OfUIeM 3a4eTe MecTa CO BTOPOro No MAToe
BKIOYUTESNBHO BO BCEX NOGIPYNNAax, Harpaxaa-
I0TCA KOHTECT-AunNnoMamMK xypHana “Panuo”.
Y4acTHUKW, 3aHABLUME NEpBbIE MecTa Nno cTpa-
HaM, HarpaxnalTCH KOHTECT-AMMNOMaMN Xyp-
Hana "Paavo”.

Undopmaumna ob mrorax. MNonubie utoru
copesHOBaHuin GyayT pasMeleHbl Ha calTe
xypHana "Paano” (hitp://www.paguo.ru), ony6-
NMKOBaHLI B XypHane "Paguo”. a TaKxe BbiCnB-
Hbl B PagvonioBUTeNLCKMe OPraHn3alnn BCEX
CTpaH, U3 KOTOpbIX B CYAeWCKYI0 NOCTynunu
OTYETHI.

SK
3amonuanm nioGUTENbCKUE PagUoCTaHLINA
Bnagumupa Uapmuancxoro (UA3TP,

ex UMBMCA);
Nerpa Py6uosa (UN7BJE).

NPEBNATAEM

Papuocranumn YKB, CB, KB:

— aBTOMOOWUNbHLIE, MOPTATUBHLIE,
MOpCKUe.

PemoHT papgvocTaHyvid. JocTaska
rno Poccwn.

C.-Netepbypr: 1/¢ (812) 535-38-75.

Mocksa: 1/¢ (095) 962-91-98.

3NexTpoHHanA noyra:

ms_time@hotmail.com

* * &

NoctaBka PaaUOKOMIMOHEHTOB 3a-
pyGexHoro npousBoACTBa U KOHYPON-
NEepoB BBOAA-BbIBOLA aHaNnoroBbiX
n undposbix curHanos B IBM PC.

E-maii: diogen@maii.cnt.ru

WWW.chat.ru/~dlogen89

'l
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Anexceii BEJIAHCKWUHA (US2I)

Yaen A5 comepXut MUKPOMOHHBIA ycu-
nuTENb Nepeaalowero Tpakra, YCTpOWCcTso
ronocoBoro ynpaeneHus (VOX), tenerpad-
Hbil MonuTop, RTTY-MOoaeM w ycuvtens
MOLLIHOCTU 3BYKOBO#W 4acTOThi MPUEMHOIo
TpaxTa.

Cxema yana rokasaHa Ha puc. 12. Mu-
KPOMOHHBIN  YCUNUTENb-OrPaHU4UTENb
nepenaTyuka BLINOAHEH Ha ONMepauroH-
HOM ycunutene SDA4.1, BXIIOHEHHOM MO
CX€ME HEWHBEPTUPYIOLLEro YCUNUTENA.
KoadduumeHT nepegaun ycunurena yc-

vepes OHY 5C2,5R3,5C7 c uactovoi
cpesa 2,7 klu. PeaucTtop SR5 npegHasHa-
YEeH 1A NOAAYU HaNMPAXEeHUsA NMUTaHWA Ha
3NEKTPETHBIA MUKPOGDOH. Ero HoMUHan
noaGupaeTcA B 3aBUCUMOCTU OT KOHKPET-
HoOro Tuna MukpodoHa. Ecnu ona pabotw
C TPaHCUBEPOM MNAHUPYETCHA UCNONb30-
BaTk TONBKO AWHAMWHECKUA MUKDPOGOH,
3TOT PE3UCTOP MOXHO HE YyCTaHaBAWBATb.
KonaeHcatop 5C9 v peauctop SR14 06-
pasyloT uerb, KoppekTupytowyo A4X ycu-
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§ TAHABNWUBAETCA MOACTPOEHHBIM PE3UCTO- nUTena B 06NacTU HU3KUX 4acTtoT Em-
s Npononxenwe. pom S5R17 B npegenax ot 20 go 61 gB. kocvb 5CY Takxe noabupaerca Nof KOH-
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MUKPOdOH NOAKNIOHAETCA K YCUAUTENIO
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Puc. 13

Dvoos SVD2 v 5VD3, BKAIOYEHHBLIE
BCTPEYHO-NApannensHo, onpeaensior nopor
OMPaHUHEHUA CUrHana yCWIUTENA, KOTOPbIA
PaBeH NaAeHUIO HANPSXXEHUA Ha P-1 Nepexo-
pax. 34eck UCNONL30BaHBI CBETOMANYYalo-
wue auoasl KPacHOro ueeta CBeHEeHWs,
ONA KOTOpLIX 3T0 HanpsxeHue okono 1,5 B.
Bbixon MUKPOGOHHOro ycunurena uepes
KoHaeHcarop SC35 noakmouaercs K Bxoay
GanaHcHoro moaynsTopa yana Ad (BuiBog, 7).

rpadHbit MOHUTOP. YHac-

TOTa reHepauum onpege-

naerca HOMUWHanNamu

anemeHtoB 5C17, 5R12

n5R16 nycraHaBnuBaer-

CA MOACTPOEYHbIM Pe3n-

cropom 5R12 paBHo# wa-

CTOT€  MPUHUMAEMOFO

curHana Ha cepeauHe

fONOCH  MPO3Pa4HOCTH

TenerpadHoOro ¢punerpa.

B Hawem cnysae 3TO

npumepHo 700 Ny, Mpom-

KOCTb MOHWUTOPWHFra Te-

nerpadpHON MaHunNyna-

- UMM perynupyetcs noa-

CYPOEHHBIM PE3UCTOPOM

5R28. 3nemeHTol 5R29,

5R30, 5C26, 5C28 obpa-

ayior OHY, npepHasHa-

HYeHHbIA ans npubnuxe-

Hua Gopmbl  curHana

x K CUHYCOWOANLHOW. 3TOT

CUrHan yepes KoHaeHca-

Top 5C27 v perynatop

ypoBHA rpoMkocTu (RS Ha cxeme mexbnoy-

HbIX COEAWHEHWI) NOAAETCS HA OKOHEYHbIN

yewnutens 34. Tyna xe ¢ 6noka ynpasneHus

(y3en AB) uepes BbiIBOA, 5 yana, noacTpoey-

HbiA peauctop 5R49 u dunbTpyoLLyo ue-

nouky 5R45, 5C33 noctynaet curHan "o3sy-

HUBAHWA™ HAXXATUI KHOMOK KIABUATYpPbt CUH-
Tesaropa.

OKOHEUHbI YCUNUTENb 3BYKOBOW HaCTO-

Thl BbINOAHEH Ha MUkpocxeme SDA2

3710 TaK HasbiBaembii HAMCOMM-mo-
[EM, KOTOPBI BLINOAHEH HA CHETBEPEHHOM
onepauvoHHoM ycunurene SDA3. Ha ane-
meHTax SDA3.1—5DA3.3 peanusosaH HU3-
KO4aCTOTHBIA NONOCOBOW GUNLTP, npea-
CcTaBnsiowmMn coboii kombuHaumio kackaa-
HO coeavHeHHbx @DBY 3-ro nopaaoka
(5DA3.1) n ®HY 5-ro nopsgxa (5DA3.2,
5DA3.2). O6a ¢punbTpa NOCTPOEHBLI MO MNo-
nMHoMaM YHebuluesa. CyMMapHan xapakre-
pucTuka punsrpa nokasaHa Ha puc. 13. Tax
KaK Nopsuaock GUnbTpa BEPXHUX HaCTOT HU-
xe, HeM Y GUNBTPA HUKHUX YACTOT, HUXHUA
CKaT XapakTepucTuku dbunsrpa nonyuunca
Gonee nonorvm.

MNockonbky paHHLI MOAEM NpeaHa3Ha-
HEH AR NOAXNIIOYEHUA K NOCNea0BaTeNbHO-
My MOPTY NEPCOHANBHOIO KOMMbIOTEPa, He-
obxoauM Npeo6pa3oBartens YPoOBHEN 0AHO-
MONAPHOFO CUrHaNa B ABYXMONAPHDIN, CTaH-
papra RS232C. Ana atoin uenn cnyxar
TpaH3ucTopel 5VT1, 5VT2, 5VT3. 5VT1
n 5VT2 — o6biuHbie KMIOUW, 3alMLIEHHbIe
OT HanpsxeHua o6paTHON NOASPHOCTU aun-
opamv SVD7 u 5VD8. OHuU nepeaaloT yrpas-
naowwme curdansl PTT u AFSK TX or kom-
nbioTepa K TpaHcwBepy. TpaHauctop SVT3
npeobpasyeT OAHOMONAPHLIA  CUrHan,
ccopMUpPOBaHHBIA MKkpocxemor SDA3.4
(yposeHe nor. 0 — 0 B, ypoeexb nor. 1 —
+9 B) B AByxnonnpHbiit (ypoBeHb nor. 0 —
+9 B, yposeHb nor. 1 — —11 B). YTo6bl He
BBOAMTL B TPAHCUBED Paay OAHOMO Kackana
WUCTOHHWK OTPULATENBHOIO MOCTOAHHOMO
HANPSXEHWA, NUTaHWE A71A 3TOrO TPaH3Uc-
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Puc. 14

Ha BTOpO#A MONOBUHE MUKPOCXEMBI
5DA4.2 BLINONHEH MUKOBLIN gevexTop VOX.
MNocTonAHHan BpeMeHn 3apaga KOHAeHCaTo-
pa 5C31 onpegensercs CONPOTUBAEHUEM
peauctopa SR36, a BpeMeHu paspana —
5R34. OnemeHTel MUKpocxembl SDD1.3
v 5DD1.4 obpasytor Tpurrep LiMurTa, no-
pOr MEepexioYEHNA KOTOPOrO MOXHO B He-
Gonelumx Npeaenax perynMposars noacTpo-
€4HbIM pe3ucTopom SR44. CurHan ynpagne-
HUA VOX cHumMaeTca ¢ Buisoga 10 anemeHTa
5DD1.3 U NogaeTcs Ha COOTBETCTBYIOLNIA
BXxOA yana Ad.

Ha anemeHtax mukpocxembl SDD1.1
v 5DD1.2 cobpaH MynbTuBnGpaTop — Tene-

TDA2003 (oTEeuecTBeHHLIN aHanor
K174YH14) no TunoBo# cxeme u 0coBeHHO-
cTen He umeeT. Ero wyBCTBUTENbHOCTD pery-
nvpyetca noaGopoM peaucropa 5R18
B Mpeaenax eanHULL — AECATKOB KUNOOM.
Tenepb nepeigem K pPaCCMOTPEHUIO
RTTY-moaema. Xouy eule pa3 HanoOMHUTL,
4TO OH HEOBXO8MM TONLKO, ECNM Bbl UCTOSb-
3yere CTapbie NporpaMMbl AnA paborol Tene-
Tannom (Hanpumep, Mix221) Ha komnbloTe-
pe knacca XT/AT286 (386). CoBpeMeHHbIe
nporpaMMbl MO3BONKIOT UCMOAL30BATL ANH
nexoavposaHuA AFSK curHana 3ByKOBYyO
KapTy COBPEMEHHOID KOMMbIOTEPa, U Heob-
XOAMMOCTD B 3TOM MOIEME OTNaf3eT.

Topa GepeTca OT koMnuioTepa. Mcnonbay-
eTrca curHan nopra RTS, KOTOpbIA Cnyxuy
LA MEPEeKIoYEHUA TPAHCUBEPA B PEXUM
nepeaaqu. TBK Kak B pexvMe npuema Ha
3TOM KOHTaKTe MOCTOAHHO MPUCYTCTBYET
Hanpspkenue —12 B, oHo U Bbio UCNonb30-
BaHO AR NMTAHWA Kackana npeobpa3osa-
TENA YPOBHA. Y KOro MOABATCA COMHEHWA
B NMPaBOMEPHOCTU TAKOrO BKIIOYEHUA, Ha-
NOMHIO, 4TO NO creumdukauv uHtepden-
ca RS232C ero BbIXOAHBIE LENW [OSKHBI
BLIAEPXMUBATL PEXWUM KOPOTKOrO 3aMb Ka-
HUA HEeorpaHW4eHHO Nonro. Tak 4To B3ATh
C Hero napy Munuamnep A8 xopoLuero
AENA HAM HUKTO HE 3arpeLLaeT.
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MNpy BHUMATENLHOM PACCMOTPEHUU CXe-
Mb! OKOHEHYHOTO YCUITUTENA MOLLHOCTW (y3en
A6 Ha pwuc.14) y NPOHULIATENBHONO YuTaTe-
A MOXET BO3HUKHYTE BOMPOC: "A nouemy,
coBCTBEHHO, aBTOp O6GEW@eT BLIXOOHYIO
MOLLHOCTb TPaHCUBEPa BCEro BOCEMb BATT,
KOTAA NOTEHUMANbHO 3TOT YCUAUTE L MOXET
orpate ByeTeepo Gonbwe?” Oa, pencrsem-
TENLHO, YCUNUTEND CAENaH C HeThipexKpar-
HbiM 321aCOM, U BOT NO KaxyM Coo0paXeHu-
AM. Bo-nepBbix, 13 COOBPaKeHU HapexXHO-
CTM — MPU TakOM 3anace ycuniuteno He
CTpawHb HU pabora Ha HeCOMacoBaHHYI0
Harpy3Ky, HU KOPOTKOE 3aMbIKAHUE Ha BuiXxO-
ne. Bo-BTOpwix, NPy BLIXOAHOW MOLLHOCTV
10 BOCbMW BaTT OH UMEET Q4EHb MaNbIA YPO-
BEHb MOBOYHBIX NIITYHEHWIA, YTO NO3BONAMNO
0TKA3aTbCA OT AManasoHHbX PHY Ha BbIXO-
e TpaHcUBepa. B- TpeTbiix, Takoid MOLLHOC-
TW BrOSIHE OOCTATONHO ANA BO3GYXOEHUA
BHELLHEro YCUNUTENA Ha COBPEMEHHbIX Me-
TANNOKEPAMUHECKNX NIaMMax.

Cxema ycunmTens OOCTaToqHO Tpaau-
LMOHHA 1 pa3paboraHa B COOTBETCTBUU
C NpeanoXxeHuamu B [4]. Ito — Tpexkac-~
KaaHbLI ycunmmTenb, NepBbii Kackag KoTo-
pOro OAHOTaKTHLIA U paboTaet B pexvume
xnaccaA. Bropoi v TpeTwuii Kackanbl ABYX-
TakTHbie, paboTalome B pexumax AB
u B cooteercTeeHHo. [na nuHeapusaummn
aMNNTYAHO-4ACTOTHOW XapakKTePUCTUKU
ycunauTensa nepBbid Kackan (TpaH3ucTop
6VT1) oxBaueH 4aCTOTHO-3aBUCHUMOWN OT-
pyuarenbHoi 06paTHOM CBA3LIO Yepes Le-
nouky 6R3, 6C8. JononHuTenbHan 4acror-
Has KOppeKuuA B 061aCTH BLICOKWX HacToT
ocyuwiectenaerca uensio 6C4, 6C7, 6R4,
B6R5. Bo sTopom kackape {TpaH3uCTOpbI
6VT2, 6VT3) 3nemeHTaMu 4acTOTHOWM Kop-
pekumm saenatoTca ueny 6R10, BCO9MBR11,
6C11. TpeTuit Kackagn Ha TPaH3UCTOPaX
6VT4, 6VTS Takke OxBaueH OTpULaTeNb-
Hol o6paTHOW CBA3LIO Yepes uenu 6C18,
B6R22, 6C17, 6R18. Bnarogapa NPUHATLIM
MEpaM YHAanoCh Moy4YuTs IMHENHY10 AYX
ycunutena B nonoce 1...30 My ¢ Hepas-
HOMEPHOCTLIO MeHee 1 ab u ganee oo va-
crotsl 50 MIy co crnapom B 6 gB. Obwiee
YCUNEHUE YCUIUTENA MOLLHOCTU COCTaB-
nnet 36 gb.

TOK NOKOA OKOHEYHOro Kackaaa onpeae-
NAETCA Y3/IOM, BLINONHEHHBIM HA SNEMEH-
Tax 6VT6, 6VD2, 6VD3, 6R23, 6R24.
JAnA NOBLILLEHWA TEMMEPaTyPHOM cTabunb-
HOCTW OKOHE4HOrO Kackaga auoam 6VD2,
6VD3 UMEIOT TeNNOBOI KOHTAKT C TpaH3wuc-
TOopamMu 6VT4, 6VTS — OHM npuxars! K UX
KEPaMUHECKMM KOPrycaMm. PerynupyioT ToK
MOKOA MOACTPOEYHBIM pe3ucTopom 6R24.

O7a€EnLHO CneayeT OTMETUTL CBR3b MO
MOCTOAHHOMY TOKY BXOOHOro (BbiBoa 2)
W BbIXOOHOTO (BLIBOA 4) KOHTAKTOB yCUN-
TEeNA MOLWIHOCTU Yepe3 anemeHTsl 6L1,
B6R25 1 sTopuuHyI0 06MOTKY TpaHcdhopma-
Topa 6T4. Ha Bxoa ycunutens, KpoOMe Bbi-
COKOHACTOTHOrO HanpsxeHus Bo3Gyxaoe-
HUA, NOAAETCH NOCTOAHHOE YNpaBnsioLLee
HanpsxeHue npuem/nepenava (+12 B —
nepenaya, 0 B — npuem), kotopoe uepes
apoccens 6L1 noctynaert Ha uenu cMewe-
HUA BCEX Tpex Kackaaos, Gnaroaaps yemy
yCUAUTEND NEPEBOAUTCS B PEXUM Nepeaa-
yW. 370 Xe HanpsXEHWe Yepes OOMOTKY
TpaHchopmaTopa 6T4 U BLIXOAHOW KOHTAKT
4 yana A6 nonagaet Ha nnary yana A1, roe
wcnoneayetca onna ynpaenedus PIN-guo-
[02aMU aHTEHHOro KommyTtatopa (06 aTom
YNOMUHANOCh BO BTOPOW HAaCTH CTaTbk).

{NMpoaonxenne cnegyer)

TPAHCBEPTEP 27/1,8 MI'YY

HUrops HEYAEB (UA3WIA)

C nomouybio npegnaraemMoro TpaHceeprepa mMoXHo paborarts
B AnanasoHe 160 merpos, ucnons3ya Cu-Bun SSB peanoCTaHuwmioO.
3ro moxer Gbits pewennem npobaems! co3aaHna NepBol pagno-
CTaHUMW AN19 HAYUH3IOUMX KOPOTKOBO/IHOBHKOB.

B HacTosAuLee BpeMs AJIA MHOMMX paguo-
noButened nyTb B admp Ha4MHaeTca ¢ Cu-
Bu gnanasoHa u ¢ Cu-Bu pagwoctaHumm
(Tpaxcueepa). MNo3TOMy OOMH U3 MEpBbIX
nobuTenbckux OuMana3oHoB, KOTOPLIF fAB-
NAETCA Q1A HUX peanbHO AOCTYNHbM, 10
meTpos (310 Tem Bonee cnpaseamMBo, ec-
nm B Cu-BM paguocTaHuumn eCTb pexvum
SSB).

OaHako npyu 3Tom HemsbexHo BcTaer
BOMPOC O NPUOGPETEHWU annapaTypbl Ha
Apyrue aManasoHbl. Tak Kak Ha4UHAIoLWUM
BbIOAIOT Pa3pPELEHUE Ha UCMONL30BaHWE
paguocTaHumMii 4-i u 3-W KaTeropuw,
To pabora Ha GonblumHcTBe KB Aavanaso-
HoB nnubo orpaHuyeHa, MMB0 HEBO3MOXHA,
U Yonbko YKB mmanasoH noAHOCTbIO A0-
cryneH. Bot nosemy cpasy npuobGperarb
WU USFOTABNUBATbL BCEAUANasOHHYIO an-
naparypy HeuenecootpasHo. Npaepa, no-
rnonHuWe TpaHceeptepom Cu-Bu paawo-
CTaHuMIO Kak 6a30oBYl0, Bbl CMOXeETE pabo-
TaTkb B PaspeLlieHHbIX auanasoHax.

Takue TpaHceBepTepbl GbiU OnMCaHb!
B [1, 2]. C vx nomowwio, umen Cu-bu pa-
auocTaHumto ¢ HUM, y Bac Gynet BO3MOX-
HOCTb NPOBOOWUTE CBA3WU B ABYXMETPOBOM
auanasoHe. A Ha OCHOBE CXEMHBIX pelle-
HUIA STUX YCTPOICTB MOXHO cobparb
TpaHceepTep W Ans guanasoHa 160 mer-
poB. Ecnu xe pagvocTaHUMA umeer pe-
»um SSB, a1o nossonut paborark B ana-
nasoHe wactor 1850...2000 klMy wnwn
¢ AM — B guanasoHe 1900...2000 kl'u.

Cxema npegnaraemoro TpaHceeprepa
rnokasaHa Ha puc. 1. OH coaepxut pe-
BEPCUBHbLI CMECUTEND HA MONEBBIX TPaH-
3ucropax VT1, VT2, rerepoavH ¢ keapue-
BOW crabunuaaumeid HactoTtel (VT3), Bbi-
XOOHOW kackap (VT4), y3en ynpaeneHus
(VT5) u pene K1, K2. PexeKkTopHbit
¢unbTp Ha wactory 25 MIu cobpaH Ha
koHType L1C1, nonocoBoi ¢$punbTp Ha
CBA3aHHBIX KOHTypax L2C2L3C3C4C5C6
HAacTPOEH Ha UEHTPaNbHYlD 4YacToTy
26,9 MIy, B LBC10C11L7C12C13 — Ha
1,9 MIu. Ha Bbixoae ycunUTensbHOre Kac-
kapa ycraHoeneH HY C22L10C23L11C24
C yacTtoTom cpesa 2,2...2,4 Mlu.

B pexume npuema (nokasaH Ha cxeme)
CUrHan C aHTEeHHbI NMOCTYNAET Ha NONOCOBOI
GunbTP C ueHTpanbHOW wacrotor 1,9 My
M NONoCON MmponyckaHua okosio 250 ki,
a 33aTeM — HA PEeBEPCUBHBLIA CMECUTENb.
Ha 3arBopax ero TpaH3ucTopoB — curHan
retepogmMHa HacTtotor 25 My v amnnuty-
o 7...9 B. Npeobpa3oBaHHbIA CUrHan Hac-
TOoTOM 26,9 MY NOCTYNaer Ha BXOA, TPaHCu-
Bepa. CurHan rerepopnHa OONOSHUTENBHO
oCnabnaAeTcA pPEeXEKTOPHbIM  GUNLTPOM,
W ero ypoBEHb Ha BXOAe TpaHCuBepa CO-
CTaBAAET HBCKOJIbKO COTEH MUKPOBOALT.

PaspaboraHo
8 naboparopumn
xypuana "PAQHO"

Mockonbky CMECUTENb MBCCUBHLIN,
npeo6pasoBaHWe curHana npoOUCXOAUT
¢ ocnabneHueMm, HO 4YYBCTBUTENbHOCTb
TpaHcueepa 06biuHO cocraBnaer
0,2...0,3 MxB, nostomy ofLueli 4yBcTBU-
TENbHOCTU CUCTEMBI TPaHCBEPTEP—TPaH-
cueep A paborol 8 avanasoHe 160 mer-
POB BrioNHe AOCTaTOMHO.

B pexume nepegaqu ¢ TpaHcueepa Ha
rHeano XW1 nocrynaer BY curHan, a Ha
BXOp, YNPABNEHWA — MOCTOAHHOE Hanps-
xeHue 7...15 B. TpaHauctop VTS OTKphI-
saetca, pene K1 u K2 cpabaruiBaior, noa-
KIOYMB K CMECUTENIO BbIXOOAHOW Kackaa,
a K HEMY, B CBOIO O4€pefb, — AHTEHHY.
B aTtom cnysae B CMECUTENE CUrHanbl
TpaHcueepa NpeobpasyloTcA 8 CUrHanel
avanasoHa 160 meTpos. MNpu BbIXOAHOW
MOLLHOCTU TpaHcueepa 2...3 BT BbixogHan
MOLLHOCTb TPaHCBEpPTEpa COCTaBnAeT
5 Bt (Ha Harpy3ke 50 Om). [ina obecneqe-
HUSl IMHEVHOTO PeXumMa BbIXOAHOIO Kac-
Kapa pesuctopom R6 ycraHaBansalot Ha-
yanbHeIt TOK TpaHaucropa VT4. ®HY wa
BbIXOAE Kackana MNoaaBNAeT rapMOHWKU
curHana. [na uHovukauum pexvma rnepe-
034U MOXHO YCTaHOBUTL cBetoavon HL'
npeancrop R'.

B ycTpoicTee A0ONYCTUMO NMPUMEHUTL
TpaH3ucropsl KN9026, KN905A, KN905B
(VT1uVT2), KT361B, KT361[,(VT3). Pene
K1 n K2 — P3C-60, P3C-49 (nacriopt
PC4.569.421-02), ceerogvog HL' — nio-
6oir ¢ paGounm Tokom 10...15 MA. Juon
VD1 — niofoii BoinpAMUTENbHBIA. KOH-
neHcavop C25 — cepuin K52, K53, oc-
tansbHbie — K10-17, K4, KT. Noacrtpoey-
HbiA peauctop R6 — CN3-19a, ocrank-
Hble — MNT, C2-33. YacToTa KBapueBoro
pesoHaropa ZQ1 — B npepenax ot 24 fo
28 MIy, B 33BUCUMOCTU OT AManasoHa pa-
6o4MUX HacToT TpaHcueepa. YnobHee, ko-
HEYHO, WCMNOAL30BaTL  PE30HAaTopLl
C "KpYrnbiMKU® yactoTamu, aTo obneryut
OTCHET HaCTOThI.

Bce karywku, kpome L8 v L9, Hamora-
Hbl HA Kapkacax guvametrpoM 5..5.5 mm.
L10 v L11 — 6e3 noACTPOEHHWUKOB, OC-
TanbHbIE — C NOACTPOEYHUKAMU U3 KapGo-
HUNBHOrO XEenesaa unn naTtyHu gUaMmeTpom
4 mm. Karywka L1 copepxvir 14, al4— 12
BuTKOB nposoaa N3B-20,4. L2w L3 — 20
BUTKOB (Y L2 OTBOA OT 4-rO0 BUTKA) NPOBO-
nan3aB-20,21, L6 uL7 — no 45 BvTKOB TO-
ro Xe npoBoaa. PacCToRHUE MEeXAY LEHT-
pamu karywek L2 n L3 — 7,5 mm. Karywika
L5 HamoTaHa noeepx L6 Bapoe CNOXeH-
HbIM MPOBOAOM TOFO X€ asamMeTpa u Co-
nepxut 2x9 sutkos. L10 u L11 copepxar
no 45 euTkoB npoeopa N3B-2 0,2. Opoc-
cenb L8 — OM-0,1 vHAYKTUBHOCTLIO
40...100 mkH. Opoccens L9 HamoTaH npo-
Boaom M3B-2 0,6 Ha HepprUTOBOM KONbLIE
pnametpom 12 Mm U copepxwut 15...20
BUTKOB.

BonbliMHCTBO OE€Tanei yCcTpOMCTBa
CMOHTUPOBaHbI Ha NeYaTHo| nnare (pwuc. 2)
U3 ABYCTOPOHHEro (hONbrmpoBaHHOMo CTeK-
notekcronura. Bropas cropoHa octaeneHa
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W3onupoeats ux OT TENNOOTBOAA HE HYXHO.
Tennooteop TpaH3ucTopa VT4 meer raba-
putel 40x40x30 MMm. Mnarta pasmeleHa
B META/UTUHECKOM KOPIMYCe, Ha CTEHKax KO-
TOPOIroc YCTaHOBNEHB MHE34A U CBETOAMOA,.

Konpencarop C15 npunasH HeriocpeacT-
BEHHO K rHeaay XS1. BrewHuid Bua nnarsi
npeacTaeneH Ha puc. 3

CurHan ans ynpasneHun paboTol TpaHe-
BEpTEPa MOXHO B3ATb HENOCPeaCTBEHHO
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C WWH NTaHWA Tpaxcueepa unmu chopMupo-
BaTb $13 BPYTUX YTIPABNAIOLMX CUrHANOB.

HanaxveaHue HauuHaOT C retepoau-
Ha. NoacTpokoit KaTywku L4 ycraHaenu-
BalOT Tpebyemoe HanpsiXeHWe HB 3aTBO-
pax Nonesbix TPAaH3UCTOPOB U B HEGOSb-
wux npegenax NOACTPauBalOT HacToTy.
NoaGopom koHaeHcatopa C9 pobueaioT-
€A ycToluueoi pabortel rerepopguHa. Bee
GUNLYPBI HACTPAUBAIOT HA YKA3aHHbLIE ya-
CTOTHI, & PEXMUM TpaHaucTopa VT4 ycta-
HaBAUBAIOT MO MUHUMYMY WCKaXEHWUN
curHana. Nog6Gopom koHpeHcatopa C5
(vnu C6) nobueBaloTcA MaKCUMaNbHOro
noaaBNEHUA CUrHana reTepoguHa Ha
rHeage Xwi

MameHuB 4acToThl HacTpoek ¢unbTpos
W reTepoavHa, TpPaHCBEPTEP MOXHO NepecT-
pouTe AnA pabothl B apyrux KB auanasoHax,
Hanpumep, Ha 80 nnu 40 MeTpoB.
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“PAONO” — O CBA3MU

PALMO Ne 4, 2001

HOBbIE MOKOJIEHNUSA COTOBOM

CBYA3MU

A. TONbIWKO, Inasubiki axcnepr 3A0 "Komnauws "MTY-

Hugopm™, r. Mocksa

YCNYrU B CETAX CDMA

MNpoponkan pacckas O pa3BvTvy COTO-
BOM CBRA3W, CNERYET KOHCTAaTUPOBaTb, Y4TO
8 0603puMOM Gyfyuiem NpuOeTCs [O-
BOMMbHO 4ACTO YROTPEONATbL TEPMYIHBL “CO-
TOBan CBA3L" 1 “CDMA”" B 06L1EM KOHTEKC-
ve. TakoB yX TEeKyLuniz 3Tan passuTuvn TeX-
Honorvi B aTOM O6nacTy COBpPEMEHHON
cea3uv. OgHako, npexae Yem NouaeT peib
0 HOBbIX MOKONEHUAX COTOBOW CBA3YW, Cne-
BYeT 3aKOH4UTbL onucanue ocobenHocTer
NEepBOro U3 NpeacTrasuTeneil aTon cucre-
mbl CDMA — cdmaOne (1S-95).

Paaymeercn, ceropHa MOXHO [ONro
rOBOPUTL O NPEVMYLLIECTBAX TOW UK VIHOM
TEXHUKKY, HO A/1I1 KOMMEPYecKoro tene-
XOMMYHUKALUMOHHOTO orneparopa apxv-
BaXHbiM ABNRETCH UMEHHO HAbop YyCnyr,
3a KoTopbie aboHeHT 6yner nnarturb feHb-
. U euie — vx Ka4ecTso.

C 3TON TOMKU 3PEHUA ORHO U3 IMABHLIX
RocTorHeTs ceren cdmaOne — O4eHb Bbi-
COKOE KavecTBO Nepefauv peuvt, a 370,
cormacvTechb, OCHOBHARA YCyra Bcex Tene-
¢onHHbix ceTeir. Kpome TOro, ecnu tak
MOXHO CKasaTb, nepefaya peyn secbmMa
akoHomuuHa. Kak mbi yxe roBopwvnu pa-
Hee, peyb B cucteme CDMA npeobpasyer-
¢ B uudpPOBOIA NOTOK NOCPEACTBOM chne-
UManNLHOrO BOKOAEPA C NEPEMEHHON, B 3a-
BUCMMOCTH OT MHTEHCUBHOCTW pedu, CKO-
POCTLIO. 3TO NO3BONSET 3KOHOMHO WUC-
NONb30BaTbk APOMNYCKHYI0 CNOCOGHOCTL
paguoTpakTa. VikbiMy CrioBamuyl, NoKa Bbi
MOSINUTE, PECYPC PAAMOKaHANa MOXET UC-
NoNb3oBaTh APYron aGoHeHT, TOXe pasro-
BapWBAIOLLWIA B HACTORLLVIA MOMEHT.

B cuctemax craHgapta 1S-95 ucnonb-
3YI0TCA BOKOAEPLI C MAKCYIMaTbHbIMK CKO-
pocTamu nepegayuv — 8 v 13 kbur/c. Coor-
BETCTBEHHO MOXET OCYLLECTBAATLCH 1 Ne-
pepaya paHHeix cO ckopoctsaimu 9.6
wn 14,4 kbur/c. 3ameTiim, YTO NOCNeAHAN
undpa HepoCTyNHa B CETAX [PYrvX Crad-
napToe 2G. Ka4ecTso nepeaauv peuv ¢ BO-
xopepoMm Ha 13 kbut/c 6nu3KOo K KauecTsy,
KOTOpoe obecnedvBaeTcs B KabenbHbix
umppOoBLIX NUHKAX CBA3K. HO, KoHeuHo, Ta-
XMe BOKOOEPbl HECKONbKO YMEHbLIAIT
aB6OHEHTCKYIO EMKOCTb CeTH, 3aHuman ob-
wwii pecypc. NoatoMmy o1n aboHeHTOoB, KO-
TOPbIX WUHTEPecyeT TOMLKO ronocosan
€BA3b, Gbiny pa3paboTaHbl Tak HasbiBae-
Mbie  “ynyuleHHbie" BOKOAEpbi  Ha
8 k6ut/c — EVRC (Enhanced Variable Rate
Vocoder), ¢ O4eHb BLICOKAM Ka4€CTBOM Ne-
penauv peuu. lNepsoili “otMeTnnacey” C Ta-
KOM pa3spabotkor komnanuvsa Motorola.
Cnenyer OTMETUTL, YTO TeMa BOKOAEPOB
NPOQROMKaeT OCTaBaTbCA aKTyaNbHOW
8 CMbIC/e BCEeMEPHOTO YNy4LIEeHUR Ka4ecT-
Ba PeYM vt yMeHbLUEHUA CKOPOCTU nepe-
paun. Llenb noHaTHa — 31O yBEnuueHve

“...TO, 4TO MMEHHO Mbi BOCTIDUHNMAEM,
He OTHOCHTCH K Yucny ¢GaKToB, OQHOHAYHO
ycTaHoBnieHHsix. 60 mui obyueemca Tomy,
YTO M K€K BOCTIPUHWMATD.”

Kapnoc Kacranena “Koneco speMeHn”

aboHeHTCKoW eMKOCTH ceTu. U 310 3acTas-
NRET MHOMMX CeuuanmncToB NPOOomKarb
Takve paboTsi.

3aMmeTum, 4TO aHanorvuHbie naev no-
ceulanv v paspaboTurKoOB CUCTEM APYIvX
cTaHgapToB, B YactHocTu GSM n DAMPS,
ANA KOTOPbIX Gbinu paspaboTanb Bapuan-
Tbl CUCTEM C BOBOE MEeHbLUe CKOPOCTLIO
nepepauv peuv. OpHako B CBOE BpeMmsA
XUW3Hb He ycnefnia socTpeboBatb “yxyn-
wenHoe" kauecTso B 0OmeH Ha aboHeHT-
CKYI0 EMKOCTb, FIOTOMY HTO, BCTYNVEB B NO-
nOCYy MaccoBOro Npouw3BOACTBa, obopy-
[OBaHUE MHOTMX COTOBLIX CUCTEM CTONb
6bICTPO HAYaN0 f[eLeBeTb, YTO nepma-
HEHTHOE yBenuuenue aboHEHTCKOW eMKO-
CT¥ COTOBOM CeTU CTano 0bbiBeHHbIM 1 OT-
HOCUTENLHO HEAOoPOruM fanexHvem. Kpo-
Me TOrO, BBefieHvie HOBbIX BOKOAEPOB No-
Tpe6oBano 6bi ¥ HOBbIX aGOHEHTCKWX TEP-
MUVHANOB, He rOBOPSA YXe O HEAABHO BO3-
HUKLLIEM UHTEpece K MobunbHomy UHTep-
HETY, KOTOPbIA He TO YTOObI He 3auHTepe-
COBaH B yMEHbLUEHWU CKOPOCTEl nepepa-
4u uHdopMaLuuK, a ckopee, HaOGOPOT.

Yr10, cO6CTBEHHO, UMEETCH B BUAY, KOr-
Da waeT pedb O BbiCOKOM Ka4ecTse nepe-
pauv peuu B cetax CDMA? 3710, npexae
BCEro, YUCThiiA 3ByK ¥ HENPUBLIMHOE ANA
paguotenedoHOB OTCYTCTBYIE NOCTOPOH-
HUX WYMOB. HO TyT, Kak rOBOPUTCR, Nydiue
OfVH Pa3 yCNbiilaTb, YeM AECATb pas Npo-
yuTaTh B pasnuuHoin nutepartype. Ceronxn
ANA 3TOro He O6A3ATENbLHO EXaTb, CKAXEM,
8 CLUA unu Kopelo, NnoToMy 4TO ceTu
cdmaOne paboTatot ¥ B Poccww.

3aKoHHbI UHTEPEC BbI3LIBAKOT CNOCO-
66t [OCTYNa B ceTb MHTEpHET yepes COoTo-
Bbie cetu cdmaOne. Pasymeercs, ecnu
aTum o3abortunca oneparop, aboHeHT ce-
T CDMA MOXeT OBHOBPEMEHHO pasroBa-
puvBaTh No cotoBoMmy TenedoHy u pabo-
TaTb Ha NOLKIIOYEHHOM K HEMY KOMIbIOTE-
pe 8 Uureprere. Cpepv CyWECTBYIOLNX
CEropHA CTaspapToB AR MOGWITbHOK CBRA-
31 Haunyydwue no3vuumn 34eCb UMEHHO
y cdmaOne BcneacTeve 06eCneqeHunn yXe
OTMEYEHHON Hamu camown GOnbLION CKO-
pocTu [OCTYNa. W koMnanuu-npou3soau-
Tenv perynspHo coobLjaoT O CBOUX RO-
CTYKEHUAX B HaCTY YBENVYEHWUA 3TOM CKO-
pocTu. KoreuHo, aboHeHTbl CMOryT obme-
HUBATLCA DaAKCUMUITbHLIMU COOBLLIEHWRA-
My ¥ o6LATLCA NO 3MEKTPOHHOW MONTE.
A B 0603puMOM GyRyuiEM OXMLAETCA NO-
fABNeHue Cckopocteit nepepauv 64,
144 x6UT/C 1 BbiLLE.

Y10 Xe KacaeTcs pas3anuuHbiX BONOMHU-
TeNbHbIX YCIYT, KOTOPbLIE NPeaCcCTaBNRIoT-
cA aboHeHTaMm uugpOBbIX COTOBbLIX CeTel
(nepeappecaums BLI30BOB, ONOCOBAA
nouTta, onpegeneHve HOMEPOB, “wHTEn-
nexTyanbHeie” ycnyru, cnyxba kOpOTKWX
coobLieHuii ¥ Np.), TO BCE OHWX, KaK Npasu-

no, ONPEQENsIOTCA CETEBLIM KOMMYTauu-
OHHbIM 000pYROBaHWEM (KOHTPONNEpPOM
WK LIEHTPOM KOMMYyTauum) v B o6uiem-10
HE 3aBUCAT OT TMNa UCNONb3yeMoro pa-
pvounTepdeiica. HTo 3an0XeHo paspa-
60TUMKaMK B UEHTP KOMMYTauuu, TO U No-
ny4uTca. A panee, 4To oneparop nocuuTan
HEeOBXOQVMbIM 33KyNuUThL ANA CBOEl ceTv
(Ha ocHoBe, HanpuMmep, MapKeTUHIOBbIX
vccneposannit), Tem aboHeHTbl ¥ CMOryT
BNOCNEOCTBUU BOCNONb3IOBATLCA.

Mbi yXe pacckassiBanuy O TOM, YTO pa-
Hee eBponenub Havbonee noapo6HO pas-
paboTany pasnnuHbie NPUNoXeHun (8 Yac-
M BONONHWUTENbHLIX YCNYT) ANA cTanpapra
GSM, uro Takxe orHocurca Gonbwe
K (pYHKUUAM KOMMYTaTopa, YeM paanovit-
Tepoeiica. A ot 20 despans 1998 r. koM-
navva Qualcomm obwaBuna 06 ycnewwHoMm
OKOHYAHUKW UCNbITAHKIA C BPUTAHCKUM
oneparopom Vodafon 6a3osoit ctaHuvm
cdmaOne, BKNIOYEHHOW B LIEHTP KOMMYTa-
UMy NOABWXHOM cBA3n ceTr GSM. 310 03-
HAYEEeT, NTO NPUHUUNUANBEHO HET HWYEero
HEBO3MOXHOIO ¥ MOXHO COBMECTUTh
MHOTONUCNIEHHBIE YCnyru, paspaboran-
Hbie B pamkax npoexkta GSM v aganTtupo-
BaHHble K eBPONEenCcKUM TenedoHHbIM ce-
TAM, C MPeVMyLIecTBaMu paavovHTep-
¢eiica cdmaOne. lMNpaspa, B 3anagHon
EBpone 310 yxe HeakTyanbHo.

CEMEMACTBO cdmaOne

Ha camom pene cyulecTsyeT yenoe ce-
MENCTBO CTaHOAPTOB, ONUCHIBAIOLLVX CUC-
Temy cdmaOne u npuBegeHtHbx B Tabn. 1.
Kak vt B appyrux cranpaprax, CyulecTeyoT
BapuaHTL CUCTEM Ana paboThl B Avanaso-
Hax 800 v 1900 MIy.

Bce, 0 YeM Mbl roBOpunu paxee,
no Gonbluen 4acTh OTHOCUTCH K MOBCEME-
CTHO NPUMEHREMON Bepcuu CraHgapTa
1S-95A, oGecneuvBaioLieit CKOpPOCTb Nepe-
pauv peuu 8, 13 v 8 k6ur/c (EVRC) un cko-
pOCTb Nepeaauv famHbix 9,6 v 14,4 kbur/c.

Bepcun 1S-95B octoBana Ha obwenu-
HEHWUK HECKOMbKKX Kavanos 1S-95A no 1,23
My, opraHvayemsix B NPAMOM Hanpasne-
Huu (OT 6A30BOW CTaHUMK K MOBUNBHOW).
CKOpPOCTL MOXET yBeNuuvBartbea £o 28,8
K6uT/C (Npv obbveauHeHy NByX KaHanos
no 14,4 k6wur/c) vnu no 115,2 kbur/c
(BoCeMb kananos no 14,4 k6ut/c). Takmum
obpa3oMm, cetn Ha Gase 1S-95B cmoryT
obecneuuvBaTb Gonee npuanekarenbHbii

Tabnwuua 1

Crangapr Ha3sxaveHue

MaructpannHan Gazosas ceTe, KOTO-
pan onpenenser npoueaypbl Mex-
CHUCTEMHOrO B3BUMOAEHCTBHYA NioDbix
CHCTEM NOABMKHON CBRIU Ann obec-
MEYEHUR  ABTOMBTMNECKOTO  pOYy-
munra. Mepean eepcwA CTaHaspTa
6uina onybnuxoeana 8 1988 r. (avor
CTaHA3pT onpefenser 8ce, WTO He
OTHOCHTCA K (HyHKUMOHWPOBaHWIO
panvwouHTepdencs » ABnaRerca ob-
M co craHaaprom AMPS)

Cucrema COTOBOR CBR3U C KOOOBLIM
pa3nenetivem ananoe CDMA. Baso-
8blil  CTAHOAPTMMEIOWMIA  HBCKONbKD
Bepewy: IS-95A 1S-958, IS-95C

1S-95

1S-96 PevaBble Cnyxbb

1S-97 MobunbHan CTBHUMA

1S-98 Bazopan cTaHUMA

1S-99

Cnyx6bi nepesaqv A8HHLIX




pocryn B UHTepHeT. OpHako ans Toro, 4To-
661 NPEnOCTaBNATL YCNYrY NMakeTHOR ne-
penaun, yeHTp KoMMyTauuu (KOHTposnnep
6a30BOM CTaHUWK) [OMKEH COREpPXaTb
maprpytusarop. B cneundukaumsx 3toro
CTanpapTa NPeaycMOTPEHO KAaYeCTBEHHOe
yny4ileHue XxapakTepucTuk o6CnyXwvea-
HKIA 3@ CYET CHWKEHKA NOTepb NPy nepe-
xope abonenTa Or oaHOM 6a30B0OI CcTaH-
UvY K APYTOM, NOBLILIEHVE TOYHOCTY KOH-
Tpona mowHocTv 5o 0,25 pb, a Takxe pra-
HU32UMA KaHaNoB NPUOPUTETHOrO A0CTY-
na U Apyrve yCOBEPLUIEHCTBOBaHUA.

B sepcum 1S-95C ysenuuena addex-
TUBHOCTb MUCMONL3OBaHWA pPaauocneKTpa
¥ COOTBETCTBEHHO yBEnwyeHa Basoe abo-
HEHTCKaA eMKoCTh ceTy. Cnenwmdukauyun-
MU NPEQYCMaTPUBAETCH LONOMHUTENTbHBI
KaHan C OPTOrOHANIbHLIM CABUIOM HECY-
uert, NO KOTOPOMY MOXET NepenaBaTLCH
NOMHLIA KOQROBLIA aHcambrib CUrHanos,
T. €. BONONHUTENLHO ewte 64 kopa/¢pyHk-
uvv Yonuwa (Y4TO MOXHO OXapakTepu3o-
Barb MOOHbLIM NO3yHroMm — “OBa B Of-
HOM"). Cucremni Ha Gaze 1S-95C Gyayr
06parHO COBMECTUMbI C CETAMU Ha OCHO-
Be 1S-95A u 1IS-95B ¢ coxpaHaT NPEXHII
nonocy 4actor — 1,23 MIrhy. Mo cpasne-
HUIO C NPefbiayLlviMmu BEPCUAMU CKOPOCTb
nepepauv B CucTemMe BO3pacreT f[o
144 k6MT/C, a NpK 3TOM eLe v COKparuTca
axepronoTpebnenve TepMuHana.

Pa3pabarsiBaeTca euie ofHa MOQW-
¢dukauun cranpapra I1S-95HDR (High
Data Rate), koTopas npuasaxa pacwu-
pyUTb BO3MOXHOCTH BbiCOKOCKOPOCTHOM
nepepauv paHHLIX B NPAMOM KaHane [o
1 M6ut/c v 6onee. B obpaTtHom Kanane
CKOPOCTb NO cpaBHenuio ¢ 1S-95C ve me-
HAeTCA. BO3MOXHOCTK, KOTOpBIE NPeao-
crasut 1S-95-HDR, B nepsyio ouepefb
OpUEeHTUPOBaHbI HA8 COBMECTHYIO paboTty
C ceTaMU Nepefauy NaHHbIX, UMEIoLLIMU
acuMmmeTpuutbit Tpaduk (Hanpumep,
UCNOMNb3YIOLIMKU HA TeNneOHHBLIX NUHU-
fax TexHonoruio ADSL). U 310 He eanHcT-
BeHHan mopgudukauyvn craspapra 1S-95,
MOTOMY 4YTO B CBA3U C OGLABNEHHbLIM
npubnuxeruem 3pbi 3G ero HoBbie BEpP-
cuv  yxe cogepxar a6bpesuwarypy
cdma2000. Bnpoyem, o cuctemax 3G mbi
euie 6yneT roeopuTb, @ Ceyac KoCHeMm-
CA BONPOCOB, CBA3AHHLIX C Pa3BUTHEM
cereit cdmaOne B mupe.

CDMA LUATAET NO NNAHETE

Havano BHeppeHus KOMMEpYeckuwx
cereri CDMA (800 MI'y) 66ino NONOXeHo
B8 nocnepgHve guu 1995 ropa, korpa
B lonkowvre 3apaborano o6opyposaHuve
npow3sogcTea komnavuu Motorola. Me-
CTHLIA Oneparop, komnaxua Hutchison,
ORHOBPEMEHHO 3KCRNnyaTtuposBana cetuv
D-AMPS, GSM # cdmaOne v 3avHTepe-
coBanachb NOCNEAHEN NOTOMY, 4TO Ta NO-
Tpebosana va 30—40 % Mexbwe 6a30-
Bbix cTaHuuii. B vauane 1996 rona kom-
mepueckue cetrt CDMA (800 MIy) cranu
B MacCcOBOM NOpPRASKEe pa3smBaTbea B Ko-
pee. Kopelickue oneparopbt SK Telecom
1 Shinsegi yxe K koHuy 1996 r. no uvcny
obcnyxuvBaembix aboHEHTOB Nepesanu-
NV MUITIMOHHBIN pybex. B 1997 r. tam xe
NOABUINUCH HOBbLIE onepaTopsi
cdmaOne.

Bonbiuoe passuTue MNonNyYnunu certwn
cdmaOne B CLUA, rgoe cBbilue NONoOBvHbLL
oneparopos NOOBMXHOW CBA3U (BKNIO-

yan 14 KpynHerwuX KOMNanuit) pewnnu
BHEAPATL cuctemb cdmaOne (B Mo-
6UNLHOM 1 PUKCUPOBAHHOM BapuanHTte).
Koxey 1996 r. yxe Bowen B “CTOPUIO Kak
HaYano MaccoBOro BBOAA B KOMMEpPYEC-
Kyto akcnnyaTtauuio cetert CDMA g CLUA,
a BTOpan BOMHA 3TOTrO Mpouecca npu-
wnace Ha secHy 1997 r. Kak npasuno,
DENCTBYIOUME CUCTEMbI CTaHpapra
AMPS 3amenniorca Ha CDMA nytem yc-

Boobwe, B BbLAENEHHOM ANA CUCTEM
nepcoHanbHon cenav (PCS) B CLLUA yactor-
HOM puanasone 1900 MIy cocyuecTsyior
cpa3y Tpuy Texnonorv: TDMA (asanor D-
AMPS), PCS-1900 (ananor esponewckoro
DCS-1800) v cobcreerno cdmaOne. MNep-
BYI0 TEXHOSIOMMIO NPUHANK HA BOOPYXEHUE
8 1991—1992 ri. ToNbkO TpU KOMNAHWW,
HO C TeX Nop er0 HUKTO Bonee He 3auHTepe-
coBancs. JIMUEeH3VAMU Ha BTOPYIO TEXHO-

Tabnuua 2
CpeaxeronoBom
CranpapTts! 1997 r. 1998 r. 1999 r. NPMPOCT
NMT-450/900 | ~2.9 maH ~3 MIH ~3,1 M08 3%
AMPS/DAMPS | 75 mnH G4 MITH 110 MM 21 %
GSM B0 maH 135 mnH 205 My 61 %
CdmaOne 7.8 MaH 19 MaH 50 MnH 155 %

TAHOBKWM BMECTO [BYX-Tpex crapbiXx 6a-
30BbIX CTaHuwi® ofHOW HOoBOW. Bnaro,
NPaKTHUieCKu BCE NOPTATUBHLIE TEPMU-
Hansi (1S-95) paboraoT Kak B crasgapre
AMPS, tak v 8 CDMA. Ecnuv xe cetb nna-
HUPOBaTb “C HynR", TO HeobXxomwMmoe
yncno 6a30BbiX CTaHUuu MOXeT ObiTb
eule MeHbiue.

16
14
12
10

(4]

N b O ®

1997e.

19982.

NOrKI0 OXBaYeHO OKOMNO NOMIOBUHLI CTPaHbI,
Y MHTEPECHA OHA, NPEXAE BCEro, BO3MOX-~
HOCTBLIO aBTOMaTUNECKOro poymutira ¢ Es-
ponoii. Ho oxa He "cpenava 8 CLUA", 4To
HEMAIOBAXHO 019 3TOW CTPaHhb.

Kak cBUAeTenbLCTBYeY CDMA
Development Group (CDG), k koHuy
2000 r. ceTamu cdmaOne 6binu OXBaueHbi

16

1999e. 2000e.

Puc. 1. Hucno cerert cotoBoit cesam CDMA (1S-95) 8 Poccumn

80000
80000 -
70000 1
60000
50000 |
40000 -
30000 -
20000
10000 |

0

50

P
19972

1998e.

81

33

19992. 2000e

Puc. 2. Yucno obonenTos cotosoi cen3u CDMA (1S-95)
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pervioHbl Ha TeppuTopuu cebie 40 cTpax
mupa. O6cnyxvBany atv cetu noytn 70
mnH aboneHToB. Camoe 60nblioe Yrucno
a6onentoB ceteit cdmaOne HaxoouTcs
8 Kopee — Gonee 25 mny. Urak, B 1995 —
1996 rT. Havanacb, ecnu xXoTUTE, MUPOBaA
pesonioumn B chepe paauoreneoHHON
CBA3K, KOTOpPan MOCTENEHHO yBeHYaercn
CMEHOM NOKONEHWH COOTBETCTBYIOLINX
cucTem (B Tabn. 2 npuBeseHbl CTaTUCTH-
qJecKkve AanHbie O PocTe yucna aboHeHToB

90000 -

NEPCNEKTUBHLIX CEeTell COTOBOW CBA3W
8 mupe 1977—1999 rr.)

CDMA B POCCHM

B oTnuuve OT MHOIUX QpYruX CUCTEM
6ecnposoanoro poctyna cetu CDMA
MOFYT OXBaThiBaTh 3HAaUNTENbHbIE TEPPU-
TOpuvt ¥, Gnaropapa 3TOMy, \BNAIOTCA
ONTUMANLHLIM PELUEHWEM MNPW OpraHu-
3auvv maccosoi TenedoHusauvm. Kak
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Puc. 3. [Ivnamuka npvpocTa aboHeHTCKoM 6a3bl ceTeit cotosoi censv CDMA (1S-95) B
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(1S-95) no dpenepanbHbiM OKPYram
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Tabnuua 3

CrangapTsl NMT-450

AMPS GSM i8-95

Uucno aboxerTtos (1-i roa) | 304 (1991 r.)

1000 (1993 r.) | 2125 (1994 r.) | 5000 (1998 r.

Uucno aboxextos (2-i rog) | 6000 (1992 r.)

13619 (1994 1)

12982 (1995r.)133000 (1999r.

Yucno aborentos (3-i rog) | 9000 (1993 r.)

34235 (1995 r.)]53896 (1996 1.)] 81000 (2000 1)

CBUAETENbLCTBYIOT Matepuans: "Accouv-
ayvn oneparopos ceterr MAOKP
(CDMA)”, B 2000 r. ycnyramw certewn
cdmaOne cranu NONbL30OBATLCA B pec-
nybnukax bawkoprocTtaH, Tarapcran,
8 Bpanckoit, Openbypreckoit, Capartos-
ckown, TiomeHckoir obnacrax. Beepensi
B akcnnyaraywio cetu 8 I. Cankr-MNeTtep-
6ypre v Bo Bnagumupckon obnacrtu.
B nacrtonulee spems B Poccuu pyHKUMo-
nvpyioT 16 cerei cdmaOne B 18 cybbek-
vax Pepepauvu. uHamuka pocta Konu-
yecrsa cereli cdmaOne B Poccuu npep-
craenena Ha pmc. 1.

3a npouepwwin rop, aboHexTckan 6a-
3a swipocna B 2,5 pa3a u Ha 1 axsaps
2001 r. coctasuna 81 Thic. aGOHEHTOB.
Poct obcnyxvsaembix umu uucna abo-
HEHTOB C HaYana KOMMEPYECKON akcny-
aTaumv cete#t cotoBot cdmaOne noka-
3aH Ha puc. 21 3.

Cnepyevr oTMeTUTb, 4TO C MOMEHTa
BBOOAA MNEpBOW pPOCCUICKOW ceTtu
cdmaOne (1997 r., r. YenabuHCk) coxpa-
HAETCA TEHAEHUUA PaBHOMEPHOrO pac-
NpPOCTpaHeHua [AHHOrO craHfapTa Ha
pPervoHbl, NPUMEPHO NPONOPUVOHANb-
Han ANOTHOCTK Hacenenun. B otnuune or
APYrvix CTaHOAPTOB COTOBOW CBA3M, B ua-
ctHocT#t GSM, 75 % abonenTckow 6asbl
KOTOPOro cocpegoro4eHo 8 Mockse

v Cankr-Nerepbypre, Haubonblian
yacte aboHeHTCKOl 6a3bl ceTeW
cdmaOne HaxopuTCA B pervoxHax,

a B Mockee vt Cankr-lNeTtepbypre — me-
Hee 16 % or ee obuiero uucna (nony4a-
ercq, 4ro cetr GSM n cdmaOne He Haxo-
[ATCA B OCTPOW KOHKypeHUwvu). [utamm-
Ka 3MEeHEeHUs MOCKOBCKOTrO pbiHKa pa-
nuorenedonHoii ceasu 3a 1999 . npuse-
nexa Ha pmc. 4. B uenom kaptunha pac-
npepenexvs aboHeHTckon 6aas No ¢de-
[epanbHbiM OKpyram npepcrasneHa Ha
puc. 5.

Mo avHamuke NpUPoCcTa aGOHEHTCKON
6asp Ha 3Tane BHeRpeHws 3a Tpu nep-
BbiX ropa cetm cdmaOne npoponXawoT
3aHuMaTh Nvauvpyiouiee nNonoxeHve.
CpasHurenbHan Xapakrepuctvka avHa-
MUKU npupocTa aboneHTckoW 6asbi 3a
TPy rofa BHeAPEHWA CeTel COTOBOW CBRA-
3u B Poccwu npepcrasnena e 1abn. 3.

B ofuiem, ycnex BHeppeHwus cetei
cdmaOne B Poccuu ouesupen. Koneuno
NPUBELEHHLIE CTAaTUCTUHECKVE OAHHBLIC
He CTOMb BHYLLUTEIbHLI, KaK aHanormd-
Hble noKasarenu 3a npowepwwit rog
oTedecTBeHHbIX ceTen cravpapra GSM
K coxanenwiro, Ha yXe CIOXUBLIEMCAH
phiHKe COTOBOU CBA3K B Poccuu nonsne-
Hve v paasutrue ceter cdmaOne e
BCTPETUNO 3aMHTEPEeCOBaHHOW Moa-
DBEPXKW CO CTOPOHbI denepanbHbix
Y ApYrux CTPYKTYP, OT KOTOPbIX 3aBUCUT
COCTOAHWE POCCUINCKOTO phitKa. WUx pas-
BUTUE 3aKOHOJATeNbHO OrpaHuuvsa-
nock NpepocraBneHveM ycnyr ukcu-
POBaHHOM CBA3K, @ MHEHKE OTEUEeCTBEH-
HBIX Y4EHbIX OTHOCUTENEHO NEpPCneKTyB-
HOCTKM WUCNONb30BAHUA  TEXHONOTUK
CDMA B COTOBbIX CETAX BTOPOro noKO-
nevus He 6bi10 NPUHATO BO BHUMaHWE.
OpHaKo 3aMeTvMm, 4TO B Hally 3a0auy He
BXOLWUT  OCBeuleHMe  NONMUTUHECKUX
NPELNOCHINIOK BHEAPEHUA TEX WY WUHbIX
cvctem cef3au B Poccuu.  [Noatomy
B CNepyiouvii pa3 noroBopwM O mo-
6anbHbiX npobneMax COTOBOW CBA3U
v 0 Bynyuiux cucremax 3G (]
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INeXTPOHHLIE KOMIIOHBHTM - NOYTOM!
Bcé pna peMoHTa GbITOBON aNOKTPOHUKU.
Bouicbinaem kaTtanor-cnpasoyuHuk (256 ctp.)
25 py6.+ NOYTOBLIE PACXOAHI.

Haw wnTepHer-maras3nH: www.solon.ru
Ana nucem: 111401, r.Mocksea, a/s 1

MOAYSIbHASA
PEKSTAMA
Ycnosua cmotpure

s "Paauo”, 2000r.,
N29, crp. 8

Bummanue, ONMEYATKAI Mei nprHOCHMm CBOM M3BHHEHUA 3O HETONHbIE
namnmsie: khura "AHTEHHbBI" Kapna Porxammens seinyuieno B geyx
tomax (150 py6. kaxawi) uanarenecreom "Haw ropon”, r.Mumck,
a ve "OAMK-lpecc", r.Mockeaq, kak coobuianocs Hamm B XypHarne
Paguo N°2/2001r Mourosoe arenrcreo "JECCHU"
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HOMNbIOTEPBI « KOMIIERTVIOLLME

TexHunueckas noAAepXXKa, KOHCyNnbTauum cneuuanmcros, rmbkas cucrema CKMAOK.

Bce roBapsi Brt MOXeTe npeobpecTy y Hac CO CKN3Aa NNK Ha 33Ka3 38 HAMYHLIN niin Ge3HANMYHBIN pacqer
Onnara B pyGnsix no kypcy Ub Ha gevs nokynkm + gocraska no Mockse. [1ns apyrvx roponos PO u
6mxrHero 3apybexbs AOCTaBKa 3a CHeT 3aKka3qmka yaoGHbmM Ans Bac sugom rpaHcnopra

FAPAHTUS HA BCE OETAJIX OT 6 MECSILIEB 00 4 JIET!

1C: Nporpamyoe obecnevenne

Ycranoeka nnyensvortoro Windows’98 9 5 3 8 1 78 9 5 3 8 2 45
Bam apec: M. «Nasenelxan~ I_-—
yn. Baxpywsna, nom 17 xopayc 2 (p onT. 2 ®

GeaKanuuHLIA PACYET, TEXHUECKUI LIeHTD) (3 ageneuxan

ROENE MMM M. «Cosenoscran- ‘ .
Canenoscasit BKL H '

naannsone C45n B 57 L — [

M. <Uaprumition iy n . X p y w v H a
Libiprupmcxmi panmopuiHoK: ]

OrkpiTutit RABUALOH - MECTO NeB F " " . Napx ‘7'_“,,'5

3axpulToii NAsNMALOH - MecTa Ne 10, 42, 63, 64

E-m rt

Mocmaexa INTeKMPOHHLIX KOMITOHEeHMoe

N 4
I I ') , l ( ’ | 0 / I ' J r) () dis ] J it npouaeodcmsa Poccuu, Ykpaubi, ApMeHuu, u Cpedweil Asuu

Budsi npulmxu no xenanur Moxynamens
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HOBWHKWU POCCUNCKOH
TENEBU3UNOHHOM
NMPOMBbBIWLUNEHHOCTMH

LindpoBbie TEXHONOrMM NPOAONKAIOT HAaCcTYNaThb

Panee Tenesu3opbl C NPUMEHEHUEM
UMUPPOBLIX TEXHONOrMN MOXHO 6bino
BCTPETUTL NUWbL B raMMme nNpoaykuuu
“poporux” ¢pupm. Tenepb, C NOABNEHW-
€M HOBOrO MOKONEHWs POCCUMCKYIX Te-
nesw3opos “MNONAP”, MOXHO roBOpPUTb
O BOCTYNHOCTY BbICOKOKNACCHOW Tene-
BWU3UOHHOW annaparypsi 4S5 LUNPOKOTo
Kpyra norpeburenei.

Y10 Xe paeTr BHeOPEHWE HOBbIX Tex-
ronormin? CoBpemMeHHbiid maremarvyec-
KM annapar Gpuavku NO3BONAET, NyTeM
o6paboTku curHana, NONyYwUTb YeTKoe
HacbilieHHOe u30bpaxeHwe paxe npwu
Becbma cnabom curnane. OpHoBpeEMEH-
HO COKPALL3eTCA KONMWYEeCTBO aHanoro-
BbiX LENEew, YYBCTBUTENbHbLIX K BHELUHWM
NOMEXaM ¥ OTHOCWUTENbHOMY pPacnono-
XEeHWI0 Opyr ¢ pyroMm. Bonnouiexnem
3TUX WOEN ABNAETCA HOBbLIKM KOMNNEKT
MHTEerpanbHbix CxeMm o¢vpmbt PHILIPS.
Tenepsb noTpeturens, NPEeanOYUTaoLLNA
POCCUIACKYIO TEXHWKY, MOXET B MNONHOM
Mepe OLEHUTb BO3MOXHOCTb NEPEROBLIX
pa3paborok B obnactu 06paboTku tene-
BU3UOHHBLIX CUrHanoB. PaccMoTpumM, kak
ob6pabaTtuiBaeTcs curHan B Tenesu3ope
“NONAP” (CM. pyUCYHOK)

KOTa", BO3HUKAOLWIEro 4auie BCero npvt
nepegaye TMTPOB.

Mocne BbigenexHus BupeocurHana
B Npoueccope OH NOCTynaeT Ha [onon-
HUTENbHBLIN DUNLTP, aMNNUTYRHO-4ac-
TOTHAA XapakTepucTuka KOTOPOoro nog-
cTpaveaerca nog curHan pna 6onee
NONHOrO YCTPAHEHWA LUYMOB ¥ MNOMEeX.
JTa cucTema NogaBnneT HEKOPPenupo-
BaHHYIO LUWYMOBYIO MNOMEXY, Bbi3biBalO-
ulyr0 ‘cHer”, oQHOBPEMEHHO YMEHbLIARA
napasuTHbiit CurHan, KoTopsik obpasy-
eTcA Npu nepeoTpaxeHuu paguoBONH
OT pa3snuyHbix O6LEKTOB K NPUBOQALLWIA
K NOABNEeHuIo “NOBTOPOB” Ha uaobpaxe-
Huu. OgHAKo 3a4acTyio v camo naobpa-
XeHune, nepepaBaemoe C TeneueHTpa,
HEe OyeHb Ka4yecTBeHHo. W B 3TOM Cny-
yae BMBeonpouUeccop MOXeT ero ynyu-
wuTe OGnaropgaps cucteme “KOH-
TPACT+'. NocnegHy™M 3BEHOM B LeENW
OT @HTEHHbl B[O KWUHECKONna ABNAETCH
LUUPOKONONOCHLIK  BUREOYCUNUTENb
¢ 60OnbWUM JUHAMWUYECKUM [uanaso-
HOM, 4YTO B COMETaHuu C BhilleENepeyunc-
neHHbIMU cucTemamn genaer us3obpa-
XEHUEe YOAUBUTENbHO COYHbLIM U €CTECT-
BEHHbIM.
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OT1 aHTeHHbl cursan nocTynaet Ha
BbICOKOYYBCTBUTE bHbIA TIOHEP, OTNK-
yutenbHo OCOGEHHOCTLIO KOTOPOro
ABNAETCA TO, 4TO 4YACTOTA HACTPOMKU
3343eTCA He YNpPaBnalolvM Hanpaxe-
HUEM, a8 UUPPOBLIM KOQOM, HTO MONHO-
CTbI0 YCTPaHAET BO3MOXHOCTL Hecra-
6uUnNLHOK HACTPOWKH (Hanpumep,
npw cnabom curxane) u No3eonseT aa-
Xe BBOOWTL HEOOXOOWMYK 4acToTy
NPMHUMAEMOro kavana € nynbra guc-
TaHUWOHHOro ynpaenenusa. Curxvan or
TIOHEPA NPOXOAUT Yepe3 GunbTp Ha Nno-
BEPXHOCTHbLIX aKyCTU4YeCckux BONnHax,
apanTUPOBaHHbIiA NOO OTEYECTBEHHbLIE
nepegaluie cTtaHuuu, YTO UCK4Yaer
NPOHUKHOBEHVIE B 3BYKOBO# TPakT “po-

Heo6xo0pMMO OTMETUTb, UTO B Tene-
Bu3opax “MNOJIAP" npumeHena cucrtema
HacTPOWKK asromaruvyeckoro Gananca
6enoro “no geyM Toukam'. Mpu ABYxXTO-
yeyHou crabunusauuu ctapeHue KuHe-
CKOna He NPUBOAUT K yxyaweHuio 6a-
naxica 6enoro, ¥ NpesoCcxofHan YseTo-
nepepavsa obecneuvBaeTcs B TeueHue
Bcero cpoka cnyx6bui renesu3opa.

YenoBe4eCkuii rna3 yCTpPOeH TakKum
06pa3oM, HTO €ro 4YyBCTBUTENbHOCTb
K pasHbiM UBETaM HeopuHakoBa, a 310
3HAYUT, YTO NPK Pa3HON APKOCTK U306-
paxeHue Gyfer UMeTk pasnuqHbie OT-
TeHku. [inA aToro v npumenenHa cucrema
AaBTOMAaTUYECKOR NOACTPOVKU LIBETOBOR
rammbi, KOTOPAA OTCNEXUBAET U3MEHE-

HWA APKOCTK ¥ MONHOCTLIO COXPaHfeT
UBETOBYIO raMMy UaobpaxeHus

Bugeonpoueccop o6pabarnisaer He
TOMNbKO NPWHUMAaEMbIiA CUrHan, Ho 1 KOH-
TponvpyeTt cTabunbHOCTL reoMeTprUyec-
KX napameTpoe pacrpa. Becbma yacro
Yy HEAOopOrux TenesusoOpOB MOXHO BU-
[ETb, KaKk NPy U3MEHEeHur APKOCTH 3K-
paHa u3MmeHsieTca pasmep ulobpaxe-
HuA, 3Mbnema Kanana “ckauer” B TaKT
CMeHe CLEH Ha 3KpaHe, NPAMbIe NYHKK
WUCKPUBNAIOTCA. ITO HE TOMbKO HENPUAT-
HO, HO K CO3[aeT [ONOMHUTENbHYIO Ha-
rpy3ky Ha rnasa. B reneesuaopax “lN0O-
NAP" apantuBHaA cucrema Koppexkuwum
reoMeTpu-{eckux uckaxenuit obecneun-
BaeTr CTabunbHOCTL U3o6paxeHus npu
nobbiX BMEHEeHVAX APKOCTKH

CoBpemMenHbie NpoLEecCcopbl fOCTa-
TOYHO MOULHbI, 4TOGbI HAPARY C BLICO-
KuUM KasecTBoM o6paboTtku cwrxana
NPEeROCTaBNATL LUMPOKWA CNEKTP (PyHK-
UMiA, KOTOPLIE [ENAIOT HOBLIE TENEBU3O-
pbi “NONAP” necpaeHumo 6onee yno6-
HbIMW B NONb30BaHUU,

CTOoUT OTMETUTL K CUCTEMY aBTOMA-
TUYECKOWX NOJCTPOMAKU YPOBHA 3ByKa
Kak 4acto Tuxyio ¥ pasmepeHrHyio peyb
LOUKTOPa NpPEpLIBAET PeB PeKnaMHbIX
3acraeok! Tenepb npouyeccop o6Hapy-
XWT pPe3koe yBenuueHWe YpOBHA 3ByKa
v Npurnywuwt ero. HeuamenHoiM ypo-
BeHb 3BYKa OCTaHEeTCH ¥ Npu Nepeknio-
YeHuu NPorpamMM.

MNpoueccop ynpaenexvs Takxe obnana-
€T pAOOM CEPBUCHBIX (DYHKUMIA, TaKUX KaK
“TB-3aMOK”, NporpaMMupyembiii Tammep
BKJIIOHEHUA ¥ BLIKIOYEHVIA, TE/IETEKCT.

Y HOBbIX TeNesn3opoB eCTb eLle of-
HO NpPeuMyuLecTBO nepep Tenesnaopa-
MM NpEesbinyuinx MOKONeHWid: Bce 3a-
BOACKME YCTAHOBKWM 3aNuUCLIBAIOTCAH
B NAMATb C NOMOLLLID KOMNLIOTEPA, Y4TO
MONHOCTBLIO KCKIHOYAET HETOYHOCTH, RO-
NyCKaembie NpW pPy4HOW HACTPORKe
B Npoyecce NpoU3BOLCTBA

Poccuiickan TenesuanonHan Npomsbi-
LUMEeHHOCTb, WUCMONbL3yA HOBewwwue 3a-
naaxsie paspaboTku ¥ nydwuve paspa-
60OTKM OTEHECTBEHHOW HAYKu, Ha4YuHaer
NPOU3BOAUTL [ENCTBUTENbLHO COBpe-
MEHHbIE, 3PrOHOMUYHLIE, BOCTYNHbIE NO
UeHe TEeneBu3Oopbl, He ycTynawuive,
a B 4eM-TO © NPEeBOCXOfALNE UMNOPT-
Hbie ananoruv. “MNOJIAP" — nepsbiit poc-
CUWCKMIK TENeBu3op C NPUMEHEHWUEM
UMPPOBLIX TEXHONOTUIA ABNAETCA APKKUM
nopTeepxneHvem 3Toro dakra.
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3A0 “Texnocodpt”
E-mail:
technosoft-group@mtu-net.ru
Internet: www.polar.webzone.ru
Ten./dakc: 757-65-30; 757-66-11.
Ten. 754-78-86.

TeneBu3aopbi B KPESUT

Yuueepmar “Mockea”,

JNexviHcKkuia npocnexr, g. 54

OT1pen noTpeburensCKOro kpepwvra:
ten. 938-38-68.
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Anpec: 117419 r. Mocxea, yn. Oppxonuxuazse o. 8/9
TenJdpakc: 777-55-91,952-17-14 , 958-57-76, 236-45-58
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""""" NpuGopri |
9an HacmpoliKu u pemonma
v YKB-paduocmanyui

~ € YACTOTHOW MOAYTALMEHN,
"« KoMnaxrHan

WOHCTRYXUMA
8 KOPNYCe THNA
* “Ownnomar”

- paGoTtalolmux B AWBNAa3OHBX

KHIN-PC : 30-60 (27-58) MI'y
KWIN-PC1 : 144-176,

. 205-210 My
KHN-PC2 : 300-500 MIy

t — Npowau zocucnoimamun,
Ee—- - Baenpi no Boopyrkenue

BxMo4aloT B cebn : 8 m‘;'““’"’
1NaCTOTOMEE L/
2.reneparop BY curnanos "‘O.r,:.' l',::;
8.rexepavop HY curvanos : mXQ " ey,
4.M3MOPHTENL NEBHALNK { phq
S.amnepmeTn
6.B0NLTMETP NEPEMEHHOTD TONS . ' e
7.80NLTMETP NOCTOANIONO TOKA . - —
B.H3MERNTENL KDIDDHUMBHTE —-’-———“

HENHHENHLIN KCKAMECHNN - L=
B.u3mepnTent. KCBH
10.MCTBITATENLHER HAr Y 3K

nepeasTuE
T1.H3MEPHTENEL MOLIROCTH

boree ] 000 npubopoB HagesHO
pabomaiom B Poccul u 3a pybesom.
OcHoBHbie nompeGument:
cunrosye cmpyhmypsl, PAC Fasnpom, PAO EIC, MIIC.

enedon / c:( -2) 48-12-92, 48-02-3
0500, HoBocnbupckas obn., n. cHoobcK, al 7

NpenwbsiBUTENtO KynoHa - ckmaka 6%

- IHTerpanibHbIo MUKPOCXEME - LINCKPETHLIe NONYNPOBOAHNMKA

- KoHgeHcaTopsi - Pe3ancTopsbt - ORTOINEKTPOHHLIe YCTROWCTEA
- CTPOMHLIO TPAHCEHOPMATOPLI - HACTH ANA NPUHTEPOR
- Yactm ana TV-VIDEO- n AUDIO - MHCTpymeHTH
- Nepexmouarenn - Kabenu n nposopa
- Barapeikm n axKyMynaTops: - BentrnaTopsi
- Nipwno# - Npepoxpanutenn - Pazuems

OAO "MHHUIIN"
IIpu6opsbl U cpecTBa H3MEpEeHUH

Ocunnnorpadni;
C1-150 -15 MI'y, | kanan, pacrmkka x5, norp. -5%

C1-151 - 35 MI'y, 2 xanana, pacmixka x 10, norp.-5%

C1-157 - 100 MT'y, 2 xanana, BCTP. TecTep P/KOMIIOHEHT

C8-33 - 20 MI'y, 2 kanana, 20 M swib/c, KOIV/RS

C8-34 - MT'u, 1 xauan, 10 M suib/c, Beic. wyscts. 0.5 MB/nen

C8-36 - 50 MI'y, 2 kanana, 20 M ewib/c, €yscrs. 0.5 MB/nen.
BoJbTMETPLI:

B7-65 - U =10*10°B, U'=10"-750 B,1' ,[=10"2 A,

B7-66 - U, I, R, "npossonka”, wiacc TounoctH - 0.25%

A2-1 - 1-3-10"-10" A, norpeum.- 0.15%/ron, KOI/RS

MeracMMeTphi:

E6-22 - R=1 xOm-10 I'Om, U-1000 B, norpews. -1.5%

E6-23 - R=10 xOm-100 'Om, U-2500 B,norpews. -1.5%
I'emeparopni:

T'6-43 - curnan-cunyc, Meanip, TpeYTONLHUK

I'3-131 - F= 20 I'y - 2 MI''y ¢ nuiaBHOH nepecTpoiKoi

Ha KaXIoM H3 6 jmana3., ectab. yactotsl | %
HUIIT - U=0.1-30 kB craruueckoro Hanpsokerus, norp. 5%

Biiox BLINEIEHMS TEJIEBH3HOHHOMN CTPOKH
Cayxosoii annapar Y-4M1
Te. 375(017)262-83-66, daxe 375(017)262-57-50
JlaguM KoHCYALTALHIO N0 Tenedony, oKakeM NoMolib B
nion6Gope H3MepHTENLHOro 060pyNoBaHsAs BiaMeH CHATONO
€ NIPOM3BOJICTBA MM MOPAJILHO YCTaPeBUIero,
ocyiecTBuM noctaBky no CHI'

‘HacTm CTHPANbHLIX W NOCYA0MOGUHLIX MALIKH
“4acTn MMXPOBOMIHOBLIX Newen
“4acTn INeKTPOMNT
-4acTH XONOANNLHNUKOB
“HacTu nbinecocos
* M MHOTO@ Apyroe

CKONbKO HYXHO CAENATb 3BOHKOB,
4TO6LI KYyNUTL BCE Heobxoaumoe ? -Tonbko oauH |

LN
- meta@elcomp.msk.ru
-~ N -
-
- he 3
—~ -~
* -
o—— -
»
[4
~s .t [ 4
-

- 380HUTe B PupMy INEKTPOHHBLIE KOMTTOHEHTbI

{095) 281-0429, 281-4025; 281-6147

- www.elcomp.ru

-~

-~
5w
e d

e

L » BENEEN e
- .
e -

Anrapcx TUHWIP 3951/560294 - Apxa renwex CKL| 8184/236836 Bonorpa TEXHO-NPO 81727255180 - Kypran ©®OTOH 35222/29336 Mypaasicx Cufledc 8152/458701

H.Hoarapoa M-KOMK 8312/317812 Hopanuck MAHYC 3819/347043 Mensa TEXCEPBAC 8412/558598 - Camapa TAMMA-C 8462/372606 Caparos TEXHOCEPS 84521512383
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JCNEK - SHAYHT JCNETD.
C NOKIA TETRA Bbl JCNEBAETE BCEIAIA

Hosoe noxonexne abonenrcxnx repmnnanos TETRA or NOKIA

Lunana3onn paGounx yactor: 380 - 400 MIy, 410 - 430 MI'y, 806 - 869 MI'y

Pexumbl paboThi: TPaHKKHIOBbIA, NONYYTEXCHLIA M lyNNEKCHbIA

BoixofiHas MOLLHOCTB: Knacc MolupocTh 4L (0,56 Br) ETS 300 392-2

Bec: 196 r FTaBaputbi: 137 x 53 x 36 MM

~ Barapes: 1800 MAu Li-lon. Pexum pasarosopa: 3 - 4,5 vaca

. Pexum oxupanms: 20 - 28 uacos

S N FpynnoBbie GyKUMK: Ha3HAEHHE IMHAMWHECKX IPYNNOBLIX HOMEPOB, CKaHKpOBaHWE

Cowmee L TPYNN, NPUOPUTETHI

"\L'\P* \ Mepepa4a aaHHbIX: CrarycHbie COOBILIEHMS 1 KOPOTKWE COOBLLEHUS AaHHbX
V\o \ Oyhkuuu TenedoHa: yachl, OyaMILHUK, KaneHapk, XypHas 33[aHUi, 3aMeTKn
~ npeayrapBaloumi Beop TekcTa, 3 urpbl, 6 ycratosok npodunei nonssosarens, 35

% AN Menofuii 3B0HKOB, TenedoHHan KHIkKa Ha S0 rpynn 1 255 aboHeHTos

JAucnneit: NonHOCTLIO rpadmyEcKUi AUCTUIEH C BLICOKMM paspetiieHueM, 10 5 CTpok

* . TexcTa, Homepa W rpadmka, 7-CerMeHTHbI naukaTop YpoBHs CurHana v Batapew
- Liseta xopnyca: CvHWWA, Cepbil M KPACHLIH

s Nocvasxa "nog xnwy™ cucten NOKIA TETRA,

. BN obopynesanxe papnopenchecix nuank NOKIf.
NOKKIA Aevopusosannmk cepsnchbif gentp NOKIA
THR850 - - so sGemymusanmo cucten ACTIONET »
~ aboOReHTCXNR TepMMRanos

B xauecTee omATHl 32 nncraskw  OGOPYAOB3HMS M  UCAYFH  OpMHMMAHOTCR  UeHuble  Gymars,
p3ammo3averei o Gaprep. PaspafiaveisaeM CXEMb! IHHAHCJOBAHNS TJOENTOB ROCTPOBHMR CMCTEM

NOKIA ¢ g oy STANDARD

VALUE-ADDED RESELLER AUTHORIZED DEALER AUTHORIZED DISTRIBUTOR
Odgne: Paccun, Mocksa, Bapmasckoe macce, 125 (nanepeasunx-saraoga c 10 a¢ 100 JAan nowvei: 113587, Peccan, Mackea, 3/x 120
Teangen: (D0S) 742-34-44 (unorexasances K} @axc: (005) 742-34-08 E-mail: radis@t-holper.msk.ra Internst: www.t-hieiper.ra




KaxabIv MyAbTUMETP CO 3HAYKOM
HeNoCpPeaCTBEHHO OT NPOM3BOANTENS

3 K

nocrasnsercs 8 Poccuio

Kax Al MyNbTUMETP CO 3HaYKOM Yy AopaboTaH npon3soanTenem

B8 COOTBETCTBUY C POCCUVCKMMKW CTAKAaPTaMN

Kaxabiin MyNnsTUMeTp COo 3Ha4KOM
nocnerapaHTAHbLIM CepBucom

Kamasth Mynsynmerp co 3Ha4KoM

HMeeT rapanTnio U obecneuen

obecneyen ceprugukatom Pocrecra

DIGITAL
MULTIMETER hY
-
L]
I ) - uuu
- = _
. Fubkas cucrema CKMQOK ANA ONTOBLIX NOKyNaTeneun
,, CneynanbHan CKVAK3 peruoHanbHbiM Aunepam
eb “_-; & - Onrosas npogaxa no acen Poccun
a . .
L.::_."_;-s‘-{'f_‘,“ - r\'ﬂ" . Komnauua "floxyc ' aIRCKNO3NBHbIR [UCTPUBLIOTOP
- - \ g thupmbl MASTECH 8 Poccum.
o = Ten.: (095) 146-13-04, chakc: (095) 146-06-55
NPEACTABUTENW B PEFMONAX:
e C.-flerepbypr 3AO0 «TlpnGopb» {812) 280-55-29
I voas

OnuH komnbioTep—

Exarepunbypr OO0 «Eensapw

.. Bﬂ ,' ] C.-flerepbypr 000 «Tynxobckuil Mepuguars (812) 652.29-16
*

(3432) 43-42-35

YenabuHck 3A0 =3neKkTpoaeToMBTUNAN (3512) 41-64-33
TioMeHk 000 «Buccan (3452) 31-10-52
Ydha MAra3uH «INBKTPOHNKAR (3472) 33-10-29

Ne3 crenn 4171

BCS UIBMEPUTENBHAS -

naboparopus

® MHOTFOKAHQASbHLIM M3MEDPUTENLHBIM

umbpoBoit MarHuTodoH

® aHanuaaTop eubpo u
OKYCTUHECKUX CMTHANOB

® CNeKTpoaHanM3artop

® ocuunnorpad

LieHTp ALLIT

3AO "Pygres-LUnnses"

Ten (095)288-3766, 973-1914, 973-9415
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Mpeanonoxum, Bbl X0TUTe NpuoGpecT n3mepuTensHoe 060pynosaxue. Huyero
HasopoyenHore. [lpocto npubop obwero HasHayeHua. XOTA HYXHLI BLICOKWE
TEXHWHECKUE XapakTepucTmku. W wHgopmauma no npumenesnio. Mower ObiTh,
[EMOHCTPaLMA BO3MOXHOCTER npubopa. 06m3atensHo - rapaHTA W rapaHTWiHsie
06A3aTenLeTRa.

Komnanua Agilent Technologies MOXeT npenocTaBuTL BaMm BCE BhbilecKasawHoe. W,
MOXET ObiTh, 4TO-TO €LLe, YTO Bbl CYUTAETE OYEHb LieHHbIM. Hanpumep, BO3MOXHOCTL
NOroBOPUTL C WHXEHEPOM, KOTOPOMY Bbi MOXETE 33jatb BONPOCH NO Npubopam u
uamepennam. Jo unm nocne nokynku. B nio6oi gexs. B nio6oe spems.

370 peweHve ANA WHxeHepa. Takyl nomollb Bul MOMBTE NOAYYUTHL TORLKO OT
komnaxwnm Agilent.

Poccuitckoe npeactasutenscTeo Agilent Technologies
Tenedpon: (095) 797 3965

E-mail;

daxc: (095) 797 3902
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