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Mpoponxas pasrosop npo 3 PJIC, BCNOMHUM kpaTtkoe
coaepxaHue npownon cepun. Utak, TeopeTnieckue BbiIKNaaku,
a NOTOM U UCMNbITAHWUS MOKa3ann NPUHLUMNNASIBHYIO BO3MOX-
HOCTb 0B6HapyXeHUs OTHOCUTENbHO cnaboro curHana ot uenu
Ha ¢oHe oTpaxeHun oT 3emnu ropa3go 60Mblent UHTEHCUB-
HocTu. Kpome Toro, 6bina Ha NpakTuke pelleHa 3aaa4a asToma-
Tnyeckon apantauum 31 PJIC K n3MeHeHusIM oTpaxalowmx
CBOWCTB MOHOCPEPLI, 2 TaKXe aBTOMATUYECKON OTCTPOMKM OT
MOLLIHbIX aKTUBHbIX NOMeX. Bbinn co3aaHbl ONbITHbIE 3K3eMnsA-
Ppbl MHOTOCKA4KOBbIX CTaHumi "[yra”, a notom n age 6oesble,
KoTOopble, Aybnupysa Apyr agpyra, KOHTPOANMPOBaNU BCIO Teppu-
Topuio CLUA n obwwupHble npuneraiowme npocTtpaHcTaa. OHn
LOMKHbI BbINn 0BHapyXuBaTb Nycku 6ANNNCTUHECKUX pakeT y
camMol NoBepxXHOCTU 3eMnu, 4ToObl OTBETHBLIN AAEPHbIN yaap
6blN HAHECEH KaK MOXHO paHble. [JanbHOCTb uUX AencTeus
nocrturana ¢antactnyeckmx 10 000 km 6Gnarogapsi MHOrokpar-
HOMY OTPaXeHWI0 curHana oT MoHocdepbl U MOBEPXHOCTU
3emnun. Ho v Tonbko...

BbigscHMNOCb, 4TO NOoAobHble MHorockauvkosbie 3l PJIC
“Menu CylecTBeHHbI HegocTatok. OHM He obnaganu npuem-
NlemMoit  Ana NOCTaBNEHHbIX BOEHHbIX 3a4a4 TOYHOCTbIO.
CobCcTBEHHO CTaHumun "[lyra” He NO3BONSNN TOYHO ONpeaensiTb
KOOpAVHATbl Luenen n3-3a Toro, 4TO Jlyd HECKONbKO pa3 nepe-
oTpaxancs oT noHocdepsbl. JLONONHUTENbHbIE UCKAXEHUSA B UX
paboTy BHOCUAN N XaoTU4eCckne BO3MYLLEHUS NOHOCHEPHI,
KOoTopble Toraa 6binn cnabo M3yyeHbl, @ UX KOMMNeHcauus ewe
He bbina otpaboTaHa. [la n cama 3artes 6bina He U3 AELIEBbIX.
MomMrMo 6GonbLLo 3HEeproémkocTn, Gonbluve TPyAHOCTU BO3-
HUKNN NPU COOPYXEHUU OFPOMHbIX @HTEHH — ABYX MPUEMHbIX
nonoteH NpoTsxeéHHocTbio 900 n 500 M, BbicoTon 140 1 90 M, a
Takxe nepeaaloLwero nofioTHa NPOTIXEHHOCTLIO 0kosio 300 M.

PoccuiickuM cneumanuctamM yaanocb obHapyxuTb amepu-
KaHCKMe pakeTbl, cTapTylowume ¢ Mbica KaHasepan. MNocne MHo-
rOYMCNIEHHbIX MogepHu3aumin “yra™ ctana yctonumso obHapy-
XnBaTb CTapTbl pakeT-HoCUTeNen C KOCMNYECKMMN YeNTHOKaMU
M CTapTbl MEXKOHTUHEHTaNbHOW BanNNUCTUYECKON pakeThl
(MBP) "Tutan" ¢ Mbica KeHHean Ha panbHOCTW 7...9 TbIC. KM.
OpaHako, kK npuMepy, Bce NonbiTkn 06HapyxuTs ctapt MBP CLUA
"MuHuTtmeH” ¢ 6a3bl BanpeHbepr yepes nonsipHyio noHochepy
n3-3a e€ cneumdukn 3akaH4MBaNUCb Heyaaden. B 3to xe
BpeMS ObiNM NONyYEeHbl MONOXUTENbHbIE Pe3ynbTaTtbl UCMbITa-
HW COBETCKOM KOCMWYECKOW CUCTEMbI MO 0BHAPYXeHWIo Nyc-
KOB ME@XKOHTUHEHTaNbHbIX bannuctuyeckunx paket. locne ycne-
XOB B KOCMUYECKOW COCTaBNAIoWEN CUCTEMbI NPeaynpexaeHns
0 pakeTHoM HanageHun (CMNPH) y BoeHHbIX Nponan nHTepec K
3aropu3oHTHON paamonokaumn, a GuHaHcupoBaHue COOTBET-
CTBYIOLLIEI NPOrpaMMbl NPaKTUYECKN NPEKPaTUIOCh.

Yxe AaBHO Ha NnpocTopax MHTepHeTa MOXHO BCTPETUTb Ny6-
nmkaumm o ToM, 4to naes Takmx 3 PJIC 6bina noabpoluena na-
3a pybexa, 4To, MON, KTO-TO CTpoun Ha 6ecnepcrnekTmBHbLIX
TpaTax AeHer CBOK Kapbepy, a rocyaapcrsy Obin HaHECEH
3HAuYNTENbHbLIM GUHAHCOBLIN yuleps, YTO 3TO C CaMOoro Havyana
6bina aBaHTIOpa rMaBHOrO KOHCTPYKTOPA W NP. 1 Np. BMOTb A0
NnosIHOro passana OTe4YeCTBEHHbIX pa3paboTok CTaHuu aeun-
MeTpoBoro ananasonHa. Kcratu, B koHue 80-x rogos npoLunoro
BEKa amepukaHLbl nocTpounn B Hopeeruu, a 3atem B ANoHnn n



Ha Ansicke MOLUHblE u3nyvalowme cucrte-
Mbl, KOTOpble AOMXHbI GblNn Co3pasaTtb
HennHenHble 3ddekTol B nMOHOChHepe,
MeLalowme HOpPManbHOMY (YHKLMOHU-
posaHuio 3l PJIC. Mo3xe ¢ Takumun ad-
dekTamun y Hac Hay4unmcb 60poTbCS, HO
cKaxute, 3a4eM amepukaHLbl UX cO3aa-
Bann, eciiv paHee numu xe “"noabpolueH-
Haa" naoes 6bina N3HavanbHO HerogHomn?
[a n npobnema TOYHOWN 3arOpU3OHTHON
nokaummn okasanacb 3HAYUTENbHO COX-
Hee OTHIOOb He MO BMHE [MAaBHOMO KOH-
cTpykTOpa. K TOMy BpeMeHU n3y4eHHOCTb
cocTosHUS MoHocdepbl, 0COGEHHO B ce-
BEPHbIX WMpoTax, 6bina He[oOCTaTOYHOMN.
W aT10 6bINa He BUHA, a 6eaa rmaBHOrO KOH-
CTpykTOpa — 3pecb TpeboBanacb KOOp-
anHauma yeunuin pecatkos HAW, no kpan-
Hen mepe, MNpe3nanymom Akagemmn Hayk
CCCP.

KomaHnpa ®PpaHua Ky3bMUHCKOro, KO-
TOpbI B X0Qe peanu3auum CTOfb Mac-
wTabHOro npoekTa CTan rnaBHbIM KOHCT-
PYKTOPOM, @ NMOTOM YN OUPEKTOPOM Ha-
YYHOrO MHCTUTYTA, aKTUBHO COBEPLUEHCT-
BoBasna annapatypy 3I PJIC. lMpu aTtom
pewanach ClIoXHeNWwas Hay4HO-TeXHU4Ye-
ckas npobnema: kak obecneqnTb NPOXOX-
neHne paamnonokalnMoHHOIO CcurHana
yepes Tak Ha3blBaeMylo wwanky noHocee-
pbl Haa CeBepHbIM MOMOCOM, KOTOpas
6ykBanbHO NoXxupana dneKTPoOMarHUTHYO
aHepruio 3l PJIC. Ha cneumanbHO CO3-
[aHHOM annapaType Ha BCen Tepputopun
CCCP, paxe Ha Kybe, Ha panbHOCTAX
cebitwe 10 TbIC. KNIOMETPOB Nccnenosa-
NOCb MNPOXOXAeHNe KOPOTKOBOJIHOBbIX
curHanos, usnyvyaembix PJIC. 3anycka-
MCb crneumanbHble KOCMu4eckue anna-
patbl "Ayra-K". YuéHble yxe 6binm 6n113ku
K pasragke TalH NPoXoXaeHus paanono-
KaUMOHHBIX CUrHanoB B noHocdepe, 4TO
nossonano apodekTneHo aopaborartb HO-
BeWwue pagapbl Ans obHapyXeHus oau-
HOYHBIX 1 rpynnoBbix ctaptos MBP. Ho Tyt
rnaBHbll KOHCTPYkTOp PpaHy, Ky3bMuH-
CKMi n3-3a nHTpur B Munpaguonpome
CCCP 6bin1 CHAT C AOMXHOCTW. [lpyrue xe
cneumannctbel B TOT NEpuoA Tak U He
CMOMMKN OKoHYaTenbHo aopaboTtatb 6oe-
Byl0O cucteMy. PagmoaktmsHoe obnako,
BO3HUKWEE Mpwu B3pbIBE 4ETBEPTOro
peakTopa YepHobbinbckot ASC, HakpbIno
nepeaarLLyio No3uLMI0 PacnoNoXeHHON
papom 3l PJIC, n e€ 3akoHCcepBmpoBanu.
M3-3a pe3koro cHuxeHus GpuHaHcupoBa-
HUS NMpyocTaHoBUNachL aopaboTtka anna-
patypbl Ha 3l PJ1IC noa KOMCOMONbCKOM-
Ha-AMype. A NOTOM NPOV3OLLEN NOXap Ha
O[IHOM 13 KPYMHbIX 06bekToB aTon PJIC.

He cpasancs Tonbko ®dpaHu, KyabMuH-
CKUN. BbIBWWNA NaBHbIN KOHCTPYKTOP
60eBbix 3l PJIC BMecTe co cneuvanucra-
Mn-matematmkamm n3d MIy B nHCTUTYyTE
nNpUKNagHoi reodnsnkn WecTb NeT nc-
cnepoBan 0CoOHEHHOCTU MNPOXOXAEHUS
panmoBonH Yepe3 noHocdepy. B 1989 .
OH yXe 3Han, kak caenatb 3I PJIC Bcesu-
ASWMMK fioBLamMu cTtaptoB 6annuctuye-
ckux paketr. O6 3atoM OH coobuwun B
MwuHucTepcTBO 060pPOHBI U NpeacTaBun
cooTBeTCTBylOLWMe pacyétsl. B MuHo60-
poHbl CCCP pgoknagHylo 3anucky onasnb-
HOrO MAaBHOMO KOHCTPYKTOpa OCTaBwuau
6e3 BHMMaHua. Bonee Toro, no peeHnio
komaHgosaHuma Bowck MNBO cTpaHbl 6bina
cHaTa ¢ 6oesoro aexypcrtea 3l PJiIC noa
KomMcomonbckoM-Ha-Amype. BoeHHble
nocunTanu, 410 cospgaHve 60eBol cucre-

mbl 3 PJIC cBsi3aHO C TpyAHOCTAMU 13-3a
Hen3y4eHHOCTN NoBeaeHNss NoHochepb! B
o6nactn CeBepHoro nosnoca. Mon, BO3-
MoxHocTu 3l PJIC no o6HapyxeHuio ogun-
HOYHbLIX W FPYNMNOBbLIX LEeNei ABNATCS
He3Ha4UTEeNIbHbIMU.

Janee cobbiTua BOKPYr COBETCKOM
60eBoit cuctemol 3l PJIC v e€ rnasHOro
KOHCTPYKTOpa pa3BopainBanucb no
HeoAHOKpaTHO onpoboBaHHON cxeme. B
1990 . B 0QHOM M3 LEHTPanbHbIX razet
6bin onybnukoBaH matepuasn, B KOTOPOM
pa3paboTumkm coBeTckon 6oeBon cucte-
Mbl 3 PJIC 6binv 06BUHEHLI B BOSIIOHTA-
pu3me, KpyroBoin nopyke, 6e3pymHoOMn
Tparte HapoaHbIX AgeHer Ha 3aBenoMo bec-
nepcnekTUBHbIe pagapbl. TaM Xxe yTBep-
XAanocb, 4TO nael Co3naHns 3ATUxX CUC-
Tem B CoBeTtckuin Coto3 skobbl noabdpocu-
nn n3 CLUA. Ton ncrtopuein 3anHtepeco-
BaNICA Oaxe MNpe3vaeHT yxe pacnagato-
weroca CCCP Muxaun lop6aué€s, OH
nopy4un pasobparbcs U Haka3aTb BUHOB-
HbIX. TakuMm 06pa3om, cospaTenb 60eBbIx
3l PJIC ®dpaHy KyabMuHCKMn nonan noa,
"kaTok" rocyaapcTBEHHOW MallvHbl, KOTO-
pas B CBOE BpeMs cama 1 "6narocnosuna”
ero Ha OBaauaATWIETHUN HaNPSXEHHbLIN
Hay4YHO-KOHCTPYKTOPCKUI LITYPM HEV3BE-
nadHoro. B wione 1991 ., Ha 58-m rogy
XU3HW, DPpaHy Ky3bMUHCKMI CkOHYancs
OT CepAevHOoro npucTyna.

Eweé B koHue 70-x rogoB npoLunoro
BEKa KOMaHAYyIoWNI NPOTUBOPAKETHON 1
NPOTUBOKOCMUYECKON 060poHOIN Bownck
MBO cTpaHbl reHepan-nonkosHuk Opuin
Bcesononosuny BoTnHues (noanepxvsas-
wwni1, kctTatn, ninumatuebl PpaHua Kysb-
MUHCKOro) npeaynpexaan pykoBOACTBO
rocypapctea, MnHo6opoHbel CCCP o ToM,
yto ecnu CLUA ypactca co3patb v pas-
BEPHYTb HaAEXHOE NPOTUBOPaKETHOE BO-
OpyXeHune, C BO3MOXHOCTbIO OTBETHOIO
yaapa 3a OKeaHOM NepecTaHyT CYNTATLCS.
Mo ero MmHeHuo, n B Cosetckom Cotoze
6blI0 HEOBX0AUMO He3aMeaNTENbHO
co3gasaTb HaUWOHANbHYID NPOTUBOpPA-
KEeTHYI0 0O0POHY, COOTBETCTBYIOLIME pa3-
BeAblBaTe/bHbIE pPaAnNo3neKTPOHHbIEe
cpeactea. OgHako ¢ MHeHeM BoTtuHuesa
TOrAa He NoCYUTaNUCh.

Xopowwne pa3paboTku, kak U3BECTHO,
HE poXApalTcs cpasy, v nbdas U3 HNUX —
3TO Uenb Heyaay, B pe3ynbrate KOTOpbIX
NnoJiy4aeTcs 4TO-TO AeNCTBUTENLHO pabo-
Talouwee. [la, ctaHumn "[lyra” Tak n He 6bl-
SN NPUHATHI HA BOOPYXEHWE MO-HacTos-
weMy, n 3agady obHapyxeHus CTapToB
MBEP BbINONHAET HblHE KOCMUYECKN 3Le-
noH cuctembl CIMPH, HO onaTb xe 3aaady
no onpeaeneHnio KOOPAMHAT BO3AYLLUHbIX
uene HUKaAKoOM KOCMUYECKUWN 3WenoH
BbINOSIHUTL HE B COCTOSIHUW. 3HAuuT, naes
3aropu30oHTHON paanonokaumm BCE Xe
okasanacb BOCTPeOOBAHHOWN, HO yxXe Ha
HOBOM YpPOBHE.

Pa3ymeeTcs, 3a pybexoM HUKTO n He
nayman noabpacoiBate B CCCP uaeto 3aro-
pU30HTHOM paamonokaumu. Hao6opoT, no
nporpamme BO3AYLIHON 060OPOHUTENBHON
nHuumaTtuesl (BOW) CLUA ogHum n3 rmas-
HbIX CPEACTB PaHHero npeaynpexaeHns o
BO3AYLIHOM HaMafZeHuu UCMOoNb3yloT 3a-
rOpu3OHTHbIE pagapbl, KOTopble 0OHapy-
XVBAIOT BO3AyLWHbIE Lenn 3a npegenamm
BUWANMOrO rOpu30HTA Ha [anbHOCTU
900...3700 km. B CLUA co3gaHbl ctaumo-
HapHble papapbl AN/FRS-118 B wrarax
Man n KanudophHua. VIx CTOMMOCTb B

Havane 90-x rogoB nNpowsoro Beka 6vina
2,3...2,5 mnpg ponn. CLWA. Ha octpose
AmMunTka AneyTckoro apxvnenara pas3séep-
HyTa TpaHcnoptabensHas 3l PJIC
AN/TRS-71 B koHTeWHepax. [MOCTpOeHbI
[EeBATb Takux PafapoB, Ha KOTOpble 3a-
TpayeHo npumepHo 1,1 mnpg gonn.. 06-
cnyxusalot 6oesyto cuctemy 3 PJ1C ye-
Tblpe TbICA4YM CheuvanucToB. 3aropwu-
30HTHbIN paaap Ha ocTpose Kunp Bo Bpe-
Ms AByx BOvH B [epcuackom 3anuse 06-
HapyXuBan Myckvu OnepaTmBHO-TaKTU4e-
ckux paket Tuna "Ckan”, cnegvn 3a BO3-
AyLwHON 06CTaHOBKOW B pervoHe 60eBbix
nencteuin. He Hano 6bITb BOEHHbLIM, YTOObI
NpPaBuIbHO OLEeHUTb 3Ty NHDOPMaLMIO.

B nctopuu ¢ 3aropnaoHTHOM nokaumen
BCE NPOU30OLLSIO TOYHO TakK Xe, Kak u C
"nxeHaykoin" — knbepHeTukon. B Havane
90-x k paspaboTtke 3I P/IC pewunnun Bep-
HyTbCA B P®, 0gHakO 3aHOBO CTPOUTb
rTMraHTCKMe aHTeHHbl OblNno MNPU3HaHO
HeuenecoobpasHbiM. CneunanncTbl 3aHs-
NIMCb CO34aHNEM CriefyoLero NoKONeHns
noao6HbLIX PaanonokaTtopos, HO BBUAY
TSKENOr0 9KOHOMWYECKOrO NOMIOXEHUS B
CTpaHe OCHOBHble PaboTbl MPULIIUCL Ha
koHel, 90-x — Havano 2000-x rogos. Mop,
PYKOBOACTBOM [1aBHOIO KOHCTPYKTOpaA
denopa denoposuya EBcTparosa co3pa-
Hbl YHUKasbHble 3arOpPU30HTHbIE Paamvo-
NIOKaUMOHHbIE KOMMnekcbl. Bbina pelena
3apa4a 06HapyXeHUst HaABOAHbLIX U BO3-
AYWHbIX uenen B 6nnxHeNn n ganbHen
MOHOCGHEPHOM 30HE.

Mpexpae Yem nNpogomxarb pasroBop O
3l PJIC, kocHEMCA NpuHUMNOB ux pabo-
Tbl, BO MHOFOM ONpeaensiiowmx nx KOH-
cTpykumio. lMpexae Bcero, gns Bbigene-
HUS NONE3HbIX CUTHANIOB N3 NMOMEX B HUX
MCnonb3yeTcs AONMNIepoBCKOE CMeLle-
HUWE 4aCTOTbl CUrHANOB, OTPAXEHHbIX ABU-
xywmmuca uenamn. CtaHumm, ucnosb-
3yloLme NpuHUmMn o6paTHOro paccesHus,
BCNeACTBUE 3HAYMTENIbHbIX TPYAHOCTEWN,
CBSI3aHHbIX C obecrnevyeHMeM pasBa3Ku
MeXay MOLLHOW nepeaarollen n BbICOKO-
YYBCTBUTENBHOW NPUEMHON CUCTEMaMU, B
60nbWVHCTBE Cly4aes CTPOST C pasHece-
HVWEM Ha HEeKOTOpoe pacCTosiHMe nepe-
Aalowen n NpuémMHon cuctem (OT AecsaT-
KOB [0 OAHOWN-ABYX COTEH KUIOMETPOB).

AHTeHHa npeacTaBnsetr coboit da-
3UPOBaHHYIO peweéTky, koTopas ume-
eT 60onbwon KOIPPUUNEHT ycunenus
(20...30 pB), nepekpbiBaET WMPOKNN ana-
na3oH 4acToT (KO3 PUUMEHT nepekpbITUs
no yactote PJIC — 5...6), obecneuvBaeT
6bICTPOE CKaHVPOBaHVE B LUIMPOKOM a3u-
MyTanbHOM cekTope. Kpome Toro, nepe-
halowas aHTeHHa AonmxHa obecneuyvsatb
NU3Mly4EHUE CUrHaNoOB C MOLLHOCTbIO He-
CKOMNbKO COTEH KUNOBaTT.

Ana nanyv4eHns CUrHanos 3Ha4UTENb-
HOM MOLLHOCTW B AeKkaMeTpOoBOM Amana-
30He B 3apybexHbix 3 PJIC ucnonbayioT-
CSl HECKOJNIbKO MNepeaaloLnx YCTPOWCTB,
paboTalowmx Ha 3NeMeHTapHble nany4a-
Tenun, obpasyowme nepegaouyio dasu-
POBaHHYI0 aHTeHHYI0 pewéTky (ADP). Ans
obecneyeHus WMPOKOYrONbHOMO CKaHW-
poBaHWsa nyvya OTHOCUTESNbHbIE dasbl cur-
HaNoB NepeaaT4MKoB AOHKHbI U3MEHATb-
Csl BO BPEMEHW, AN 4ero ucnosnbadyercs
cneumanbHaa cuctema dasmposaHus,



CBsi3aHHas C gaTtyvkamu, yctaHasnusae-
MbIMW Ha BXO4Ax 3fIEMEHTaPHbIX n3ny4a-
Tenen.

LLinpokoyronbHbli 0630p NPOCTPaH-
CcTBa B a3nUMyTanbHOM MJIOCKOCTN B Npu-
EMHbIX ADP pocturaeTtcs nNyTémM MCMnonb-
30BaHMA crneumnanbHbliX anarpammodop-
Mupytowmnx yctporicte (OPY), nogknio-
YaeMbiX K 3NIeMEHTapHbIM n3nyvyarensm
MPUEMHON aHTEeHHOW petéTkun. MNMpu atom
NyTéM KOMMYTaUNW IMHUA 3a0ePXKN pas-
SINYHON ONINHLI, BXOaawmnx B DY, MOXHO
obecneunBatb CkaHMpoOBaHWe nyva nnbo
npn sBegeHun B DY pasBeTBNEHHbIX
ycTponcte ¢dasuposaHua ¢GopmmposaTb
MHOrONy4eByl0O (BEEpHYI0) Auarpammy
HanpasneHHocTn (OH). K Bbixopam DY
NOAKNIOYEHbl MPUEMHbIE YCTPONCTBA.

K OH, ¢dopmupyembim ADP B yrno-
MECTHOW MNOCKOCTW, NPeabsBnsioT Tpe-
60BaHNs MakCUMaNbHOIO NPUXaTnsa ux K
rOPU30HTY, 4TO ONpenenseTcs ycnosnsmmn
pacnpocTpaHeHns CUrHanoB OekameTpo-
BOro awanasoxa. [lpu uncnonb3osaHuun
@HTEHH FOPW30HTANbHOM nonapu3aunn
TpeboBaHns NpuxaTus K rOPU30oHTY Nyya
npuBOAAT K HeobxoaMmMOCTU CO3[aHus
AHTEHHbIX COOPYXEHUWN 3HA4YUTEeNbHON
BbiCOTbl. [py NCNONL30BaHUM AHTEHH C
BEPTUKANbHOM Nonapusaumein ans npuxa-
TV nyda K FTOPU3OHTY U YMEHbLIEeHUs
noTepb B noacTunalowen noBepxHOCTU
OCYLECTBAAIOT MeTannusaumioo npeg-
nonbs aHTeHHbl. MeTtannusauusa npea-
cTasnsieT cobon ceTyaTbiv (MPOBONOYHbLIN)
3KpaH, YNOXEeHHbIW Ha 3emne, wnun, BO
n3bexaHne AONONHUTENbHBIX MNOTEPL B
CHEXHOM nokpoBe, Ha BbicoTe 1,5..2m
Haj, NOBEPXHOCTbLIO.

OCHOBHbIM TpebGoBaHWEM K n3nyyalo-
UM 3neMeHTam, COCTaBASIOWMM nepe-
paowyilo ADP, snseTca NOCTOSHCTBO
BXOOHOIO COMPOTUBNEHUS M3fy4atens B
Anana3oHe paboymx 4acToT 1 B 3a0aHHOM
cekTope ckaHupoBaHus. Ob6ecnevyeHue
aToro TpeboBaHUA C Y46TOM B3aUMHbIX
cBfI3eN u3nyyaTtenen B peweTtke npen-
cTaBnsieT COOBOM CNOXHYID WHXEHEPHYIO
3apavyy. B «kavecTtBe 9anemMeHTapHOro
nanyyatens B AOP pekameTpoBoro gwa-
nasoHa 4acTo WCMNONb3YIOTCS LWYHTOBbIE
LINPOKOAMANa3oHHbIE BUOpaTOpbI.

N3-3a 3HAYUTENBHOW W3MEHYMBOCTU
noHocdepbl OT akTUBHOCTU COMHUA, Bpe-
MEHW roaa N CyTOK CO3aaHne 3arOpu30oHT-
HOW TeXHUKN NoTpeboBano OT OTe4eCTBEH-
HbIX pa3paboTyMKOB peLLEeHNs COBEPLLEH-
HO HOBbIX PagnoPU3NYecKux, anropuT-
MUWYECKMX N TexHndeckux 3aga4d. C nomo-
WbIO CNIOXHENIen mMatemMaTnyeckon o06-
pabotkn 3I PJIC moryt anddepeHumpo-
BaTb U NOEHTUPUUMPOBATL HyXHble 00b-
eKkTbl 1, 6onee Toro, No xapakrepy gonnne-
POBCKOro CMELLEHNST CNeKTpa onpenensts
WX CKOPOCTb W HanpaBneHne OBUXEHNS.

B nocnepyowwnx (nocne "Oyrn") 3I
PJIC, kak npaswno, ncnosns3osanocb oa-
HOKpaTHOE OTPaXeHe CUrHANO0B OT NOHO-
cdepbl, Gnarogaps 4emy MOXHO NMONyYnTb
[O0CTaTOMHO TOYHOE ueneykasaHme u, K
npumepy, oTcnexmsatb Ha TeppuTopumn
3anagHon EBponbl aaxe caMonéTbl Manomn
aBuaumm, Kak 3To yMeeT ogHa 13 camblxX
COBEpPLUEHHbIX OTEYEeCTBEHHbIX pa3pabo-
TOK "KOHTEnHep".

A cnepylowwnmun, ropasgo 6onee co-
BepweHHbiMn 3 PJIC, ctanu ctaHuun
"BonHa". Ux nosneHne 6bi10 CBSR3aHO B
TOM 4Yuncne n ¢ KoHuenTyansHon 6opbboit
3a cywectsoBaHue 3l PJIC. lMosasnenne
HOBbIX CTAHLMI CTano BO3MOXHbIM 6naro-
paps yksactuio rnaskoma BM® Cepres
leoprmnesnya lopwkosa. YkasaHHble pa-
Hee cnoxHoctn ¢ nepsbiMu 31 PJIC ans
Hyxn, MBO cTpaHbl Bbi3BaNn y COBETCKOro
PYKOBOACTBA 3aKOHOMEPHbIV CKenTULU3M
B UX NEpPCneKTMBHOCTU, 4TO KBanuduum-
poOBanoCb MHorga Aaxe kak "roHeHvs”. B
cBolo oyepenp, Cepreit feopruesuy 6bin
HaCcTOAWMM MOABUXHUKOM MPOPbIBHbIX
BOEHHbIX TEXHONOrwui, ero crapaHusMm
BM® CCCP wucnbitan nepsble 60eBble
nasepHole U Agpyrve CuUCTeMbl, UCMOJIb-
3yloume 3NeKTPOMArHNTHbIE UMMYNbChI
Kak nopaxatowmii pakTop. XoTa AencTsun-
TenbHo 3ddekTnBHbIE 06pa3ubl Takoro
OpYXusi MOABASAIOTCA TONMbKO CEroaHs, K
3acnyre coBeTckoro rnaskoma BM® cne-
ayeT OTHeCTU TO, 4TO OH He Bosancs B3sTb
Ha ceba OTBETCTBEHHOCTb, AaBas Xof,
MHHOBAUMOHHbLIM pa3paboTkam, KOTopble
B TO BPEMS Ka3anncb paHTacTUHECKUMM.

B 1982 r. EBcTpaToB Npensioxun rnas-
KoMy BM® TlopuwkoBy ucnons3osatb 3I
PJIC pns KOHTPONSA HAOABOAHOM N BO3AYLL-
HOM OOCTAHOBKU PEXVMMOM MNOBEPXHOCT-
HOW BONHbI B 6nnxHern 200-MunbHOM 30He,
a B ganbHewn 3oHe, nopsaka 3000 km, Bec-
TM PagnonokaumoHHy0 passBeaky yepes
MoHocoepy, NocpeacTBOM MNPOCTPAHCT-
BEHHOW BOJHbI. [Maskomy BM® 6bino n3-
BECTHO NONOXeHne, KOTOPOE CIOXMIOCH C
60eBbimMun 3 PJ1IC ans Borick MBO. OpgHa-
KO BOEHHO-MOPCKUEe 3KCnepTbl 06beKTUB-
HO paccMoTpenu npeanoxeHve EsBctpa-
ToBa, n lopwkoB He nobosncs B3sATb Ha
cebGa OTBETCTBEHHOCTb 3a BblgeneHue
CpeacTB Ha ux co3gaHue. CTpouTenbCTBO
BoeHHO-mopckor 3l PJIC "BonHa™ 6bin0
CaHKUMOHNPOBAHO creuuvanbHbiM NocTa-
HoBnennem LUK KMCC n Coseta MuHucT-
poB CCCP 24 pekabps 1982 r.

3l PJIC "BonHa" 6bina CROXHbBIM 1 Hay-
KOEMKUM 06bekToM. Mo onbITy co3paHus
papapos ans Boiick NBO gns nposeaeHust
MOHTaXHO-HaCTPOEYHbIX paboT 6bINO CO3-
naHo [anbHEeBOCTOYHOE NMPON3BOACTBEH-
HO-TexHuyeckoe npegnpusTne. CraHums
6bIna CNpoeKkTMpoBaHa MakCUMasnbHO MO-
6unbHON. Bes annapatypa, Bko4Yas MoLL-
Hbll BbIMUCIINTESIbHBIA KOMIMEKC, pasme-
wanacb B TPaHCNOPTUPYEMbIX kabuHax,
4YTO 3HAYUTENIbHO CHWU3MNO 3aTtpartbi. [oTo-
BUMIACh Wb Naowaaka ans pasmeLleHus
KYHroB 1 kabenbHoro xossncrtsea. bbin
NPUMEHEH HOBEWWMWN TUMN AHTEHHbI, Npu
anvHe 1500 M oHa uMena BbICOTY BCEro
5 M, 4TO B COTHU pa3 Hbina MeHbLLIE NPEX-
HUX aHTeHH ans NMBO no metannoémkocTn
N 06bEMY CTPOUTENIBHO-MOHTAXHbIX pa-
60T1. dnoT BECbMa OnepaTnBHO NOAOLIEN K
co3aaHuvio ceoen cuctembl. B 1983 . nog,
r. Haxoaka Ha TxookeaHckom nobepexobe
B 0OHOI 13 BYXT 6bIN0 BbIGPAHO MECTO Afist
aucnokaumm "BonHbl”.

Mep.as ouepenb 3 PJIC "BonHa" 6bina
nocTtpoeHa yxe B 1986 r. E€ ncnonb3osa-
1 gNs 3KCNepuMeHTasibHbIX paboT no 06-
HapyXeHuto B BAMXHEN 30He HAy4HO-UC-
cnepoBaTenbckoro cyaHa "OkeaH”, CTopo-
XeBoro kopabna TuxookeaHCKOro ¢norta
"Netyunn”. 3T paboTbl y4EHbIE N KOH-
CTPYyKTOpbl Benn 0o ceHtabps 1987 r. B
pe3ynbrate 6bina AOCTUrHYTa OanbHOCTb

3aropu30oHTHOrO OBHapyxeHust kopabnen
noBepxHOCTHOM BonHoM Ao 300 kM. A pa-
niee y4E€Hble N KOHCTPYKTOPbI cTanu pabo-
TaTb Hap TeMm, 4tobbl 3I PJ1IC o6Hapyxusa-
na HaABOAHble N BO3AyLIHbIE OOBbEKTbI HA
npanbHocTax oo 3000 km B npeaenax nep-
BOro noHocgepHoro ckavka. B 1987 r.
Bnepsble OblM 3aPUKCUPOBAHBI NONOXN-
TenbHble pe3ynbTatbl N0 0BHAPYXEHWIo
Kopabnen n caMoNETOB Ha AANbHOCTAX 10
2800 kM. 3TO pano BO3MOXHOCTL 3aBep-
WNTb 3KCNEepUMEHTasbHble PaboTbl 1 NPo-
BECTW pJanbHenwee p[oobopyaosBaHue
3TOro pagapa Ao onbITHOro obpasua.

B 1987—1990 rr. npoBoagnnCb paboTbl
no MoaepHU3auMv NPOrpamMMHO-anropuT-
muueckoro komnnekca 3 PJIC "BonHa" n
MOBLILWEHUIO €0 3HePreTU4ecKoro NoTeH-
umana. B 1990 r. "BonHa" ycTonumeso 06-
HapyxuBana n ConpoBoOXaana aBnaHecy-
wwe rpynnupoeku CLLUA B Tuxom okeaHe
Ha panbHocTax 6onee 3000 km.

lfocypapcteeHHble ucnolitanns 3 PJIC
"BonHa" npownu B 1992 r. OHa o6Hapyxu-
Bana kopabnn n BO3OywHbIE UENU Npo-
CTPAHCTBEHHbIM JIy4OM HA [ANbHOCTSX
1000...3000 km. B TOM xe rogy nokarop
6bin nepenaH BM® Poccun. On noctynun
Ha BOOpyXeHue TuxookeaHckoro ¢nota
NS peweHus 3agad obHapyxXeHus Haf-
BOAHbIX 1 BO3AYLLUHbIX LLEENEN.

Moxoxe, Gnarogaps 3ToMy coObLITUIO B
1993 r. NpekpaTUINCb FrOHEeHUA Ha oTeYe-
CTBEHHYIO 3arOpu30HTHYIO pagmonoka-
uuio. B TOT roa 3acnyru nepsonpoxoaues
®paHua Ky3abMUHCKOro 1 ero CopaTtHMKOB
6bInn OUEHEHbl HA BEAOMCTBEHHOM (TOSb-
KO ONsi CneumanncToB) Hay4HO-TEXHUYe-
CKOW KOHdepeHuun, NOCBALWEHHONW na-
MATU rnaBHOro koHctpyktopa 3I PJIC un
25-1eT1I0 NepBbIX OTEYECTBEHHbIX IKCMNe-
PUMEHTOB NO NoKaunn 06bLEKTOB HA 3aro-
PU30HTHbIX AanbHOCTAX. 10 MHEHWNIO MHO-
rmx Crneumannctos, MO CNOXHOCTU Hayy-
HOM npobnembl, MeTogaM eé peleHus
3aropu3oHTHaa pPaguosiokaums CTOUT Ha
OAHOM YpOBHE C OCBOEHMEM KOCMOCaA.

B 90-x romax npownoro Beka, koraa
cpencTs B 6i04KeTe Ha co3aaHme A0POorux
3l PJIC He 6bin0, kKOMaHAoOBaHUIO Tuxo-
okeaHCcKoro ¢nota paspaboTyvku npep-
NOXWUNN CO3AaTb HAAEXHbLIN N HEA0POron
paguonokarop Ans OCBeweHUs HanBoa-
Hov o6cTaHoBKM. B utore 6bin co3paH 6e-
peroBo 3aropu3OHTHbIA  pagnonoka-
LIMOHHbIV KOMMNNEKc Ha 6a3e ucnonb3osa-
HUSI NOBEPXHOCTHOM BONHbL. B 1999 1. Ha
KamuaTtke, Takxe B uWHTepecax ¢nora,
6bina noctpoena 3I PJIC "Tenew” ¢ noHu-
XEHHOW MOLLUHOCTbBIO CUrHana u CooTBeT-
CTBEHHO 3HepronoTpebneHvem, npegHa-
3HavYeHHas ans obHapyxeHus kopabnei n
BO3AYLHbLIX Lenei Ha [AanbHOCTU A0
250 kM. Passutmem "Tenbua” ctann 6epe-
rosole 3l PJIC "Toaconnyx”, npegHasHa-
YeHHble O/ OCBELlEeHVUS HaaBOAHOW W
BO3OYyWHOM 06CTaHOBKM, OGHapyxeHus,
COMPOBOXAEHUS U KNAacCudukaLmm Lenm B
cektope 120° B KayecTBe anemeHTa cuc-
TeMbl 6eperoBoro HabnoaeHvs.

Meps.bii "MoaconHyx" Gbin pa3BEPHYT
Ha nobepexbe B parioHe Kamuyatckon 6yx-
Tol. B 1999 . o3Hakomutbes ¢ 3I PNC
"MopconHyx" Npnbbinn BOEHHbIEe cneuwna-
nucTbl n3 Kutas, KoTopble noctaBuin yc-



nosue: Kutanm kynuT CTaHumio 3Toro Tmna,
ecnn craHums o6HapyxuT kopabnb B
Mope Ha pacctosiHum 200 kM. B npouec-
ce ucnbitatmii "MoaconHyx” obHapyxuvn
OBE MOpPCKME UEenn Ha paccTosHun
220...230 km. C Kutaem 6bin 3aKnoHéH
KOHTPAKT Ha HECKOJIbKO MUNIJIMOHOB A0N-
napos Ha noctasky Tpéx 3 PJIC "lMog-
CONMHYx-3" (3KCMOPTHLIN BapwaHT). B
Havane 2000-x Bce OHU BbInn pa3BEPHYTbI
Ha TeppuTtopun Kutas.

3atem BM® Poccuun 3akasan Tpu PJIC
"MoaconHyx™ C yny4lweHHbIMN XapakTepu-
ctukamu. Nx passepHynu nog Haxookon,
Ha Kamuatke Bo3ne [leTponasnoscka-
KamuaTtckoro n B pavioHe Kacnuincka Ha
nobepexbe Kacnuiickoro mopsi. 30Ha
KOHTPONSA BO3AYLIHOMW OBCTAHOBKW 3TUX
PJ1IC — 450 kM no AanbHOCTU, HAABOAHOMN
o6cTtaHoBkn — no 300 kM. "MopgconHyx”
Nno3BoNsieT B aBTOMATUY4ECKOM pexume
06HapyXu1Tb, CONPOBOXAATb U knaccnpn-
umposatb 0o 300 mopcknx n 100 Bo3ayLl-
HbIX 0ObEeKTOB, onpeaenss ux KoopanHa-
Tbl 1 NAPAMETPbI NepeMeLLEeHNS.

B HUWOAP 6bina co3paHa aBYyxXKOOP-
OuHaTHas pPaguoNiokauuMoHHas CTaHums
3aropM30HTHOI0 0OGHaPYXeHUs NPOCTPaH-
cTBeHHOW BOJHbI 2966 "KoHTeliHep”, kKO-
Topas sBnsieTcs passutvemM GNOTCKOM
"BosHbt”. MNepsbii "KoHTenHep” 6bin nc-
nblTaH 1 Nokasan yctonunsoe obHapyxe-
Hue uenen ewé B Havyane 2000 r.

Becb annapatypHbii komnnekc 3 PJ1IC
"KoHTelnHep" pa3meliaeTcs B TpaHCNoOp-
TabenbHbIX KOHTENHepax n He TpebyeT
KanuTanbHOro crtpoutenscTea. Pagnortex-
Huyeckuin ysen Takux PJIC coctout mn3
OBYX YacTei: nepegaoLen n NPUEMHON.
Kaxpgas n3 HUX coCcTouT U3 TEXHUYECKON
noauumn n Xunoro ropogka. Ha rexHuye-
CKMX MO3ULMSX YCTAHOBJIEHbI AHTEHHO-
¢duraepHble ycTponcTea co BCEM HeobHXxo-
ONMbIM KOMMYTALMOHHBIM 1 NPO4UM 060-
pyaoBaHveM.

Mepeas PJIC "KoHTernHep"” B cocTase
NBO-MPO 3acTtynuna Ha onbiTHO-60eBoe
0exypcTBO B MOpaoBCckoM nocénke Ko-
BbIKNHO B oekabpe 2013 r. E€ 3apava —
cnegvTb 3a 3anagHbiM HanpasneHnem C
uenblo o6HapyXxeHus 1 onpeneneHns Ko-
opavHaT BO3AYyLWHbLIX Uenei B as3umyTte
180° n Ha paccrtoaHun 6onee 3000 km,
NnPMY4EM Kak uUenen Ha BbICOTax A0
100 KM, Tak N HU3KOMETAWMX Uenen y
camMol 3eMnM UM MOBEPXHOCTU MOPSK.
Ha ceBepo-3anagHoOM HanpasfeHUn oHa
cneguT 3a NPoCTpaHCTBOM OT [Monblum,
lfepmannn n bantuku go Typuun, Cnpun
n Wspannsa. T[lo3xe nnaHnposBanochb
"KoHTenHep” poocHacTUTb, 4ToObl OH
MOF 3acekaTb a’3poavHamuyeckue uenu
B paclIMpPeHHOM a3unmyTe. BOCTOYHbIN
3aropu30HTHbIN y3en co30aeTcs B AMyp-
ckoW obnacTu.

1 nekabps 2018 r. genapTtaMeHT WH-
dopMaumnm U MaccoBbIX KOMMYyHMKauUWn
MuHo60poHbl Poccnn coobimn o Havane
ONbITHO-B0EBOro AeXypcTea HoBelLuen
PNC. N3 oduumanbHbix cooblieHuii cne-
ayet, yto B Gnmxariwee BpeMs CTaHuus
"KoHTenHep" ponxHa 6yaet nponTn rocy-
0ApCTBEHHbIE UCMbITaHUS, NO pesynbra-
Tam KOTOPbIX MOCTYNUT HAa BOOPYXeHWe, a
TakXe HaA4YHET nonHoueHHoe 6oesoe Oe-

XYpPCTBO. 3aBepLueHne rocyaapCTBEHHbIX
ncnbiTaHnin 3annaduposaHo Ha 2019 roa.
Torpa Xe AeXypCTBO CTaHUMM nepecTaHeT
ObITb ONbITHLIM.

B uenom, kak HegasHO coobwianu oTe-
yectBeHHble CMW, Poccusa nnanvpyet
co3partb rpynnupoeky 3I PJZIC "KoH-
TeliHep"” pasnuyHon moandukaumm wn
"MoaconHyx” No NepuMeTpy BCEN rpaHn-
ubl, 4TO NO3BONMNT OBHApPYXuBaTb N CO-
NPOBOXAaTb KpblaTble PakeTbl, CAMONE-
Tbl U KOpabnn C AAepHbIM OPYXMEM Ha
panbHocTn 1500...2000 kM OT poccun-
CKOW Tepputopun.

Ha ogHoM 13 3acepannin BheseaomcT-
BEHHOro coseta no npobnemam BKO 6bin
3acnywaH goknag HAMOAP no 3I PJIC.
CoseT no BKO aktmBHO nogaepxan ato
HanpasfieHne COo3OaHua Paanosiokato-
pos. Beab B HacTosiLee BPeMS UCNONb30-
BaHue B MNBO 60e8Bbix 3I" PJIC — 310 eaviH-
CTBEHHbI NyTb CO34aTb B rocygapcTse
X0TS 6bl MUHUMASIbHYIO CUCTEMY UHPOP-
MaLMOHHOrO NpeaynpexaeHnsa o nonérax
asnaumn B npegenax Poccun. YuntbiBas
pasmepbl rpaHuvl, CO34aHue ChOLWHOro
pPaaroNoKaAUMOHHOMO NONS N3 ThiCAY Tpa-
anunonHblx PJIC TpebyeT HeBepOSATHO
6onbwnx mHBeCcTULUMN. HO HYXHO BCEro
nmwe 10—12 3I PJIC "KoHTenHep” ansa
CcO34aHMA eOMHOro PaanosioKaLlMOHHOrO
nons rocyaapcrea.

OcHoBHOe otnnuuve "KoHTenHepa" oT
npeawecTBeHHNKOB — B HOBbIX METOAax
n cpencteax 06paboTkn mHbopmauuu,
CO34aHHbIX POCCUNCKUMY MaTeMaTUKamMm
n nporpammuctamun. CraHuus MoOxXeT
KnaccnouumpoBaTtb BO3AYLWHbIA 0ObEKT
n chopmMupoBaTb €ro MareMaTu4eckylo
mogens (undpoBoro ABOMHWMKA), nocne
4ero NOHSATb ero HamepeHust. B obuwem,
HacToswas "undpoBas 3KOHOMMKA™ B
BoeHHON cdepe. [OBOPAT, 4TO B Mupe
Taknx NPOrpamMm HMKTO He CO30aET. Te xe
amepukaHubl, npexae 4em naeHTtnobunum-
poBaTb TOT UV NHOW 06beKT, GOopMUPYIOT
BClO ero TpaekTopuio. B cBoio ouepenp,
OTeyeCTBEHHble NPorpamMmbl CNOCOOHbI
onpenennTb Ueflb N eé XapakTepucTuku
npakTMyeckn B pexmme oHnanH. Npasaa,
Yy amMepurKaHUEB yXxe co3aaHa ceTb noaob-
HbIX CTAHLWI, @ y Hac noka "nepsble nac-
Toukun”. Ho aTto geno HaxmeHoe. CerogHs
TEexHoNoirven, NogobHON NPUMEHEHHON B
"KoHTenHepe”, BnagetoT cemb cTpaH. Mo
cnoBam pa3paboTymMKoB, CTOUMOCTb €€ OT
pa3paboTkn 40 BBOAA B 3KCMAyaTaumio
cocrtasnsetr okono 10 mnpp py6, 4TO
noyTV B ABa pasa gellesne, Yem 3anag-
Hble aHanorn. Kpome Toro, B oTnvyne ot
3anafHbiXx aHanoros, cetb 3tux PJIC
6yneT pasmMelleHa He HENOCPEACTBEHHO
BOOJIb FpaHuLbl, @ B rnybuHe cTpaHbl, 4To
NnoBblLWAET €€ XUBY4eCTb. 3@ HECKONbKO
MWHYT CTaHUUS C BbICOKOW TOYHOCTbIO
onpenenseTt xapakrepuctukn "3abyrop-
HbIX" CaMONETOB eLlE Ha B3NETHO-MOCa-
no4yHol nonoce. OHa XOpOLWO 3awmileHa
OT BHELWHero BO3OENCTBUS, MNO3TOMY
npeLeneHToB BANSHUS HA €€ PYHKLIMOHN-
posaHune cpencteamu PIOb eweé He 6bIno.
Bonbwe, kak Bceraa, Npobnem ¢ MOHO-
chepon, NO3TOMY MHOIO BHUMaHWS yae-
nAeTcs e€ MOHWTOPUWHIY 4SS aBToMaTtu-
3auuu Bbibopa pabounx pagroyacToT.

Y10 Xe kacaeTcs cpoka cnyxbbl, TO
MopanbHoe ctapeHue 3tum 3 PJIC noka
He rpo3uT, NOTOMY 4TO MHOIO€ B HUX 3aBU-
CUT OT CBOEBPEMEHHOro O6HOBNEHUs

60eBbix anropntmMos. Ha HoBble cpeacTea
60eBOro nNpUMeHeHuUst y NPOTUBHMKA,
Takme Kak rmneps3sBykOBble annapartbl Uam
KOCMUYECKne CaMonéTtbl-pas3Beaynku, K
npuUMepy, HYXHO pearnposatb HOBbIMW
anropyTMuU4eckuMmn petteHnamu. B nep-
cnekTMBe MOXHO OBHOBNSATbL "Xeneso”,
yny4waTe MOWHOCTb U3nydarenein, Mox-
HO yBe/iMYMBaTb PECypPC MPUEMHbIX YCT-
poncTte... HO rnasBHoe OTe4eCTBEHHOE
HOy-Xay — 9TO BCE-Takn WHTENNeKT
"KoHTenHepa"”, nepepaHHbli emy paspa-
6oTumkamun.

Mo marepuanam
interpolit.ru, zvo.su, vpk.name,
redstar.ru, litmir.me, nalin.ru,
professionali.ru, lektsii.org, oko.
planet.su

gazeta.ru,

Mpnbop ans
TECTUPOBAHUSA 3NTIEKTPOHHbIX KOMMO-
HEHTOB (TPaH3MCTOpPSLI, AN0Abl, TUPUC-
TOpPbI, KOHAEHCATOPbl, PEe3nCTopbI,
umHayktusHoctn n ap.) "TPAH3UC-
TOP TECTEP-M2" — 1950 py6.

— ONEeKTPOHHbIN TenerpadHbin
knoy EM1150-M ¢ namatbio ane-
MeHTa 3Haka 1 NoAAepPXKou Ambuye-
ckoro pexuvma. be3 mexaHuku. Tonbko
cobpanHas nnata! — 550 py6.

— Uudposas wkana DSO18A
ons TpadHcusepa / Yactotomep 0o
50 My — 1500 py6.

MNnata BcTpansBaemoro manoraba-
putHoro vactotomepa FC50 ot 1 Ny
no 50 MlNy gna Bawwux yCTPOUCTB
(cobpaHHas 1 HACTPOEHHas), TEPMO-
KOMMEHCUPOBAHHbIN ONMOPHbLIA reHe-
patop TCXO, oUCKpPeTHOCTb OTCHETA
1y BO BCEM AmanasoHe, LBETHON

rpadunyecknmn XK-pgucnnen —
1495 py6.
— NMnara yactortomMmepa

FC1100-M2 ot 1Ty go 1100 Ml
(cobpaHHas " HacTpoeHHas),
2 Bxoga: 0...50 My n 1...1100 Ml'y,
TEPMOKOMMEHCUPOBAHHbIA ONOPHbLIN
reHepatop TCXO, perynupoBka ypoB-
Hs, uBeTHOW rpaduyeckun XK-anc-
nnen, BCTPOEHHbIN TeCTep KBapLEBbIX
pe3oHatopoB 1...25 Mluy, opHoBpe-
MEHHOEe n3mepeHune 2-x 4acToT —
2550 py6.

— U3meputenn EMKOCTU M
ESR "ESR-micro v5.0S+", npea-
Ha3HaYeHHbI ANs N3MepeHns EMKOC-
™ u ESR 3neKkTponnuTuyeckmx KOH-
neHcatopoB 6e3 oeMoHTaxa ux n3 ne-
4aTHOM NnaTbl C aKKyMynsaTOpomM —
3150 py6.

3AKA3bIBAUTE no tenedony
8 (916) 029-9019

c 9-30 po 18-00 MSK,

no e-mail: zakaz@dessy.ru

unu Ha cante www.dessy.ru



cé 6onblie pernoHoB Poccumn nepexo-

oAt Ha umdposon dopmart Tenesu-
3MOHHOr 0 BELLLAHUSA, NPENMYLLLECTBA KOTO-
poro Heocrnopumbl. HO B xoAe peann3a-
UMM 3TOro NPOeKTa BO3HUKAIOT 1 npobne-
Mbl, KOTOPbIE CBSi3@Hbl C TEM, 4YTO B 3aro-
POAHbIX AOMMKAX, HA Aiavyax akcnayaTupy-
eTCca O0BONbHO OONbLIOW Napk eweé co-
BETCKMX aHaNOroBbiX TeNIeBU3NOHHbIX
NPUEMHNKOB, He 0BOPYAOBAHHbLIX BUAEO-
BXOOOM, W MOAKIOYEHME K HUM pecuBe-
poB ansg npuéma umdpposoro BewaHnsa B
dopmate DVB-T2 He npepcrasnaeTcs
BO3MOXHbIM. B npepgnaraemon crartbe
npMBOAUTCS OAVH N3 BapPUAHTOB peLueHns
31Ol Npobnemsl.

Cxema aBTOMATM4ECKOro nepeknioya-
Tens BXOoOOB TeneBu3opa npveBefeHa Ha
puc. 1. AHanorosbin BuAeOCUTHanN ¢
BbIxoAa LMdpoBOro pecnsepa Yepes noa-
CTpoeyHbii pe3nctop R3 noctynaer Ha
BXO4, Buageoycunutensi, cobpaHHoro Ha
TpaHaucTopax VT 1 v VT3, n ogHOBpEMEH-
HO, 4epe3 konaeHcatop C1, — Ha 6asy

TpaH3ncTtopa VT2, ycunusaetcs M 1
NOCTynaeT Ha BXOA OETEeKTopa, Bbinon-
HEHHOr 0 MO CXeMe YABOEHUSt HanpPsiXeHus
Ha guopax VD1 n VD2. KongeHcarop C5
HaYMHAET 3apsXaTbCa U KOrga Hanpsxe-
Hue Ha 6a3e TpaH3uctopa VT4 pocturHet
0,7 B, oH oTkpbiBaeTCcsa. Yepes pe3ncTtop
R19 NoTeyET TOK, KOTOPLIN OTKPOET TPaH-
3ucTtop VTS5, B pe3ynbrarte 4ero Hanpsxe-
HWEe NUTaHWs NOCTYNUT Ha BUAOEOYCUNN-
Tenb 1 KoY Ha TpaHaucTope VT6.

3a OCHOBY Buaeoycunutens B3fTa
CTaHOapTHas cxema nnaTbl BHELHeNn
kommyTauun MBK-41-1. YcuneHue Bu-
neocurHana OCyuwecTBNSieTCs TpaH3u-
cTOpoM VT1, BKJIIOY4EHHBIM MO Cxeme C
obwern 6as3oii. BbixogHOW kackag Ha
Tpan3nctope VT3, BbINONHEHHbIN MO CXe-
Me 3MUTTEePHOro noBTOpPUTENS, OCylle-
CTBNSIET COrnacoBaHne BbICOKOrO BbIXOA-
HOrO COMPOTUBAEHUSA YCUANTENbHOIO
kackana Ha VT1 ¢ HU3KUM BXOOHbIM CO-
npoTtuBneHvem Tpakta YMNYU Tenesunso-
pa. Knou Ha TpaHaucTope VT6 6nokupyeT
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paguokaHan Tenesm3opa (6nokuposka
TpakToB YM4YU n YMN443) n nepesoanT ero
B PeXunM paboTbl C BHELLHUM UCTOYHNKOM
curHana.

Curnan 34 ¢ BbIx040B NeBOro 1 Npaso-
ro kaHanos UM@PpPOBOro pecmeepa NOCTy-
naeT Ha NPOCTENLINIA CyMMATOp, BbiNON-
HEeHHbIn Ha pe3nctopax R8 1 R9, koTopbin
dopmupyeT n3 ctepeodPoHN4ecKoro cur-
Hana MOHOMOHMYECKNIA, NOCTYNALWNA HA
Bxog 34 Tenesm3opa C NOACTPOEYHOrO
pesucTtopa R10. Mpwn BbikAOYEHUN LND-
pPOBOro pecuBepa ero BbIXOOAHOW BMAEO-
curHan ucyesaert, TpaH3ncTopbl VT4 n VTS
3aKpbIBAIOTCA, B pe3ynbraTe Tenesm3op
nepexoauT B CBOI 0ObIYHbIN pexum pabo-
Tbl.

Ucnonb3osaHve LmdppoBOro pecuse-
pa No3BOMUT 3HAYUTENbHO PaCLINPUTbL
CepBUCHblE BO3MOXHOCTU. Tenepb C
nomouwbio NK-nynbta ANCTAHLWOHHOIO
ynpaBneHns nosiBUTCSt BO3MOXHOCTb He
TONbKO MepeknioyaTb TeNneBU3NOHHbIE
KaHanbl, YACNRO KOTOPbIX YBENNYUIOCHL A0
20, HO 1 NPON3BOAUTL PErYNNPOBKY Taknx
napamMeTpoB, kKak rPOMKOCTb 3ByKa, fip-
KOCTb, KOHTPACTHOCTb U LIBETOBAs HACbI-
LIEHHOCTb N306paxeHns Ha aKpaHe Tene-
BU30pa.

Bce anemeHTbl aBTOMaTU4ECKOrO ne-
pekoyaTens BUAe0BXOA0B CMOHTUPOBA-
Hbl HA OOQHOCTOPOHHEN ne4yaTHOW nnate
13 HOoNbrMpoBaHHOrO CTeKnoTekcTonuTa
TonwmHon 1,5 MM, 4epTéx KOTOpoWn
nokasaH Ha puc. 2. CxeMHble pelleHus
pa3i4HbIX COBETCKMX @HANOroBbIxX Tene-
BM30POB O4YEeHb MOX0XMW, MOITOMY B Aasib-
Helwem peyb ByaeT natTn 0 AopaboTke
Tenesnsopa mogenn 3YCUT-51-15. Yro-
6bl HEe BHOCUTb NyTaHuubl, BCe BGNIOKN 1
3NeMeHTbl CXeM, BblAeneHHble KPACHbIM
LLIBETOM, OTHOCHITCSl K CXeMe Tenesm3opa,
a YEpHbBIM — K NPOU3BOAVMbIM A0PabOT-
KaMm.

B Tenesusope Ha nnare Moayns
paanokaHana MPK-2-5 npepycmoTtpeHo
MEeCTO ANs YCTaHOBKM padbeéma X3 (ans
BuaeomarHntodoHa). Mop 3707 pa3bvém n
6bina paspaboraHa 3Ta nevatHas nnarta.
Ecnu noaxopswero pa3béma He HanaeT-
CSl, BMECTO Hero MOXHO WCMOnb30BaTb
MeQHbIN OOHOXWIbHLIA NPOBOA, AnameT-
pom 1 MM, Npynase NnaTy MOAyNs BUOEO-
BXOa HenocpeacTBEHHO Ha MeCTO ycTa-
HOBKM pa3béma X3. B npepnaraemom
BapuaHTe CxeMbl 3a[eNCTBOBaHbI Crne-
aylouwme KOHTaKTbl pasdbéma X3:

— BbIBOA, 1 — BXOA BUAEO;

— BbIBOA, 3 — 00w,

— BbIBOO, 4 — Ha nevatHoW nnare
MPK-2-5 paHHbI BbIBOAO, HE 3a4eNCcTBO-
BaH, MNO3TOMY OH WCMOJIb3yeTcs ANis Nno-
[a4n Ha Hero HanpsPKEHUs ynpaBReHns;

— BbIBOA 5 — BXOQ, 3BYKA,;

— BblBOA, 6 — 6Gnokuposka cybmonyns
paguokanana CMPK-2;

— BblBOA 9 — HanpsxeHue nutaHus
+12 B;

— BbiBOA 10 — 06W M.

[0 ycTaHOBKWM nNnaTbl aBTOMATUYECKO-
ro nepekxnoyaTens BUAeOBX0A0B HEODXO-
OUMO NPOBEPUTb HanMumne nepemMbivek Ha
neyatHon nnare MPK-2-5 (kak npaswvno,
Ha 3aBOAE-n3roToBUTENE UX HE yCTaHaB-
nmeBanun):

— nepemMbiika M-M B uenn KoHTakTa
X3/6 (Ha nnate MPK-2-5 oHa oTmeuveHa,
MeCTO Afns e€ yCTaHOBKW npeaycMmoTpe-
HO);
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— nepemMblyka NUHUK NuTanusa (+12 B)
B uenu X3/9 (Ha nnate MPK-2-5 He oT-
Me4yeHa, MecTo AN e€ yCTaHOBKW npeay-
CMOTPEHO).

Mocne aToro Heo6x0ANMO NPOBEPUTL
HannuMe B TeNEeBU30pPE 3INEMEHTOB LiENu
6nokmMpoBku. [na 3TOro Ha nevyaTtHowm
nnate MPK-2-5 Heo6xoanmMo BpeMeHHO

Puc. 3

3aMKHYTb Ha KOpMyc KOHTaKT X3/6 (6nokun-
poBka). Ecnu nsobpaxeHnune n 3Byk ncyes-
HYT, TO BCE B NOPsiAKE, €C/N HET, B CyOMO-
nyne pagwokaHana CMPK-2 Heo6xoaumo
YCTaHOBUTb CNeaylolme 3/1IeMEHTbI:

— koHgeHcaTtop C23 (47 mxd x 16 B);

— pe3uctop R34 (100 kOm);

— avoabl VD1 n VD2 (KA522A, KO5226);

noacTpoeyHbiM pesnctopom R10 —
rpOMKOCTM 3ByKa, KoTopas Oyaer
cousamepumMa C rpoMKOCTbIO Tenene-
pepad, BeAyUMXCA B aHanNoroBom
cTaHpaprTe.

Mpwn XenaHmm MOXHO NPOBECTU [ONON-
HUTeNbHYO opaboTKy Tenesn3opa, KoTo-
pas NO3BONUT cAenaTh IKCnayaTaumio Te-
nesusopa ewe 6onee KOMPOPTHOU W
pewnTb cnepyowme 3apaqn:

— aBTOMATUYECKOE (CUHXPOHHOE) BbI-
KNloYeHne Tenesm3opa Npu BbIKIOYEHUN
umdpoBOro pecusepa;

— UHAMKAUUS PexXMMoB paboTbl aBTO-
MaTU4eckoro nepexnoyaTenss BUOEOBXO-
noB;

— raweHue nHAnKaTopa BKIIOYEHHOMO
KaHana Ha 650ke ceHcopHoro Bbibopa
nporpamm CBI1-4-10 npu nepexope tene-
BM30pa B pPEXUM MNpocMoTpa nepepad
undpoBOro BeLaHns;

— 6ecwymMHoe "noBepeHne” (OTCyTCT-
BUE XN0MKa) B ANHAMUYECKOWN roNnoBKe npu
BKJIIOYEHUU U BbIKJIIOYEHUM TENEBU30pPA.

Cxema 3Ton popaboTku nokasaHa Ha
puc. 3. OcTtaHOBUMCS Ha Hel noapobHee.
LUndpoBon pecuBep BxoauT B pabouuni
pexvm npumepHo 4epe3 5c nocne ero
BKJIIOYEHUWSA, 1 BUAEOCUrHAN C ero Bbixoaa
nepeBOAUT aBTOMATUYECKUI Nepeknioya-
Tenb BUAEOBXOA0B B PEXUM, NPU KOTOPOM
Ha Konnektope TpaH3ucTopa VTS5 no-
ABNSeTCHA HanpseHue, 6amM3koe K Hanpsi-
XEHUIO NUTaHus (cM. puc. 1). 3To Hanps-
XeHue veped peauctop R21 noctynaer Ha
y3en ynpasneHusi BbIK/IlOYEHNEM TeNneBun-
30pa, cobpaHHbI Ha TpaHu3uctope VT1
(puc. 3), KOTOPLIN OTKPLIBAETCS N NOJAET
nuTaroulee HanpshxeHue Ha pene K1, koto-
poe cBouMU koHTakTamu K1.1 1 K1.2 6no-
KUPYET KOHTaKTbl CETEBOro BbiKnoyaTens
Tenesmn3opa S1. OQHOBPEMEHHO 3TO Ha-
npshxeHne noctynaeT Ha ceetogmop, HL1,
Bbl3bIBasi CBEYEHWEe 3eNEHOro Kpucranna,
KOTOpOEe CUrHann3upyeTt O nepexone Te-
NieBU30opa B PeXmnm paboTbl C BHELIHUM
MCTOYHUKOM curHana. Moatomy npu nepe-
BOZE BbiKNOYaTeNns Tenesu3opa S1 B
NONoOXeHne "BblKNOYeHO", Tenesn3op oc-
TAHEeTCs BO BK/IIOYEHHOM COCTOSIHUM. Bbl-
KMOYUTb TENEPL €r0 MOXHO OAHOBPEMEH-
HO C UM@POBLIM PECMBEPOM C MOMOLLLIO
NK-nynbTa ANCTAHUNOHHOIO ynNpasieHns.



CeTeBON BbikO4aTENL TEenesn3opa
S1 peanu3oBaH Ha 6a3e KHOMOYHOrO
nepeknovatena [KH41-1-2, koTopbIN
nMeeT ABE KOHTaKTHble rpynnbl, pabo-
Talouwme Ha 3aMblkaHue (KOHTakTbl 1, 2 1
5, 6), 1 0agHY — Ha pa3MbiKaHne (KOHTaK-
Tbl 3, 4). [ocnepHss rpynna B Tenesn3ope
He 1UCnosb3yeTcsi. ATUM MOXHO BOCMOJb-
30BaTbCA ANA WHAUKAUUK NONOXEHUN
BbIKNlO4aTens tenesnsopa. B BbikaoveH-
HOM COCTOSIHUM KOHTakTbl 3 n 4 nepe-
knovaTens S1 3aMkHyTbl. Yepe3 Hux u
pe3ucTtop R4 ¢ 6Gnoka nuTaHUs Tenesn3o-
pa HanpsixeHue +12 B nocTynaeT Ha kpac-
HbIll kpucTann ceetoguopa HL1. B pe-
3yfbTaTe OAHOBPEMEHHOr O CBEHEHNS ABYX
KpUCTannoB 3TOro CBETOAMOAA NOSYHNUTCH
XENTOE CBe4vyeHue, KOTopoe CBuaeTesb-
CTBYET O TOM, 4YTO TENneBn3op NoAroTos-
NIeH K OTKJ/IIOYEHUID OT CeTU C NOMOLLbIO
NK-nynbTa AUCTAHUMOHHOrO ynpasneHus
umdpoBOro pecusepa.

B pexume npnéma aHanoroesoro Tene-
BuaeHus Tpanaumctop VT3 (puc. 3) oTKpbIT.
3TOT pexum obecneumBaeTcsi Pe3ncCTo-
pom R5, yepes koTOphit Ha 6a3y 3Toro
TpaH3McTopa NOJAETCH HanpsixXeHne nu-
TaHus. 3TOT TPAH3UCTOP BKJIIOYEH B Pas-
pbIB Lenu, No KOTopoi Yepes peanctop R9
6510ka CeHCcopHOro Bbibopa nporpamm
CBIM-4-10 nopaé€tca HanpsxeHwe nurta-
HUSA Ha aHoabl cBeToanonos (HL1—HLS),
KOTOPbIE BbIMNOSHAT (YHKUMIO MHAMKA-
MM BbIOPAHHOro TENEeBN3UOHHOMO KaHana
B Tenesn3ope. MNpu nepesoae Tenesnsopa
B PeXuM paboTbl OT BHELHEro NCTo4YHMKa
curHana HarnpshxeHue ynpasneHus depes
pe3auctop R2 noctynaet Ha 6a3y TpaH3un-
cTopa VT2 n oTkpbiBaeT ero. B pesynbrate
TpaH3uctop VT3 3akpbiBaeTcs, TeM ca-
MbIM pa3pbiBas Lenb NUTaHUA CBETOANO-
pos HL1—HL8 CBIM-4-10, u nuwHasa "nn-
NIOMUHAUMS” Ha NepegHen naHenwn Tene-
BM30pa OTK/0HAeTCA.

OcobeHHOCTb AopabaTbiBaeMol Moae-
NN Teneeu3opa — HenpusaTHbIE XJIOMKW,
pasgatoumecs n3 rpoMKoroBopuTens npu
BKJIOYEHUM U BbIKIIOYEHUN. DTOT HEnpwm-
ATHBIN ANA cnyxa 3ddeKT Bbi3BaH Npouec-
COM 3apsiaku (Npy BKIKOYEHUN) U pa3pas,-
KU (NpW BbIKAKOYEHUN) Yepe3 AuHamMuye-
CKYylO FONIOBKY rpomkorosoputens B1 ok-
cupHoro koHaeHcaTtopa C11, yctaHOBNEH-
HOro Ha Bbixoge YHY, cobpaHHOro Ha MuK-
pocxeme K174YH7. Tpanauctop VT4 co-
BMECTHO ¢ pene K2 peanusyet dyHKUMIO
"TUXOro™ BKIIOYEHUS N BbIKNIIOYEHUA Tene-
BM3opa. PaboTaeT 3TOT y3en cneayowmm
obpasom. [pu BKNOYEHUM Tenesusopa
HanpsxeHune nutadnsa YHY (+15 B) poctu-
raet CBOEro HOMWHANbHOIO 3HAYEHUS He
MFHOBEHHO, @ C HEeKOTOpPOW 3a0epXKOWn,
noaToMy TpaH3ncTop VT4 Ha HavyanbHOM
3Tane HaxoauTCs B 3aKPbITOM COCTOSIHUW.
B aTtom cnyuae 3apsinka koHaeHcatopa C11
NPONCXOAUT Yepe3d HOPMasbHO-3aMKHYTbIe
KOHTakThl K2.1 pene K2 u pesuctop R9,
KOTOPbIA BbINOAHAET YHKUNIO 3KBUBA-
neHTta Harpy3ku YHY. Korpa HanpsikeHue
nUTaHWa CTAaHOBUTCSA BIM3KNUM K Hanpsixe-
HWIO cTabunudaumm ctabunutpoHa VD2,
OH OTKpbIBAeTCs, 4Yepe3d Hero HavynHaer
Te4yb TOK, KOTOpPbIN Bbi3blBaeT nageHue
HanpsXxeHnsa Ha pe3ucTope R6. 370
Hanps>XeHue oTkpbiBaeT TpaH3nctop VT4,
pene K2 cpabGaTtbiBaeT M1 CBOMMM KOHTaAK-
TaMun noakntodaeT kK Bbixogy YHY ronoeky
rpomkorosoputens B1. YuuTtbiBas, 410 K
3TOMYy MOMEHTY koHpeHcaTtop C11 yxe

NPakTU4eCckn 3apsiannca A0 HanpsXeHus
NOJIOBUHbI MUTaAHWUA (HanpskeHne Ha
BbIxoge Mukpocxembl K174YH7), Henpwu-
ATHOrO X/10NKa HE NPOUNCXOAUT.

Mpw BbikNOYEHUN Tenesm3opa npo-
uecc npoTtekaetr B OH6paTHOM MOpsAKe.
Korpa BbiIxogHOe HanpsxeHuwe 6noka
NUTaHUA YMEHbLAeTCcs A0 BESINYMHBI,
MEHbLUEel HanpsxeHns ctabunusauumn
ctabunutpona VD2, OH 3akpbiBaeTcs, TOK
yepe3 TpaH3ucTop VT4 npekpauwiaeTcs,
pene K2 obectounBaeTcs u k Boixogy YHY
yepe3 HOPMasbHO-3aMKHYTbIe KOHTaKTbI
K2.1 nopxniovaetcs pe3uctop R9, yepes
KOTOPbIN N pa3psxaeTcs KOHAeHcatop

HO W [OAHHOro BpPEMEHU [OCTaTO4HO,
4TOObI NOTPEBOXUTL GIM3KNX BaM NOAEN.
Y106bl WCKNIOYUTL 3TOT HENPUATHbLIN
adodekT, B 6a30Byl0 LenNb TpaH3UCTOpa
VT6 aBTOMaTU4eCcKoro nepeknaw4arens
BNOEOBXOAO0B (CM. puc. 1) BK/IOYEH KOH-
neHcatop C7, koTopbln obecneyvBaeTt
HebONbLLIYIO 3a8epXKy OTKAYeHus 6n0-
kmpoBkn moayns YMNY3 paguokaHana
Tenesm3opa. ITON 3a4epPXKN AOCTATOUHO,
4TOOb!I BbIKNIO4YEHNE HbIII0 KOMDOPTHBIM.
YepTEx ne4yaTtHOW nnaTbl, HA KOTOPOM
pasMelleHbl 3NeMeHTbl, peanuayloume
GYHKUMN  BbIKAIIOYEHNS Tenesm3opa u
OTK/IIOYEHNS He3Havawewn wnHaMKauum
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C11. B pesynbraTe xa0Mka onaTb He Npo-
ncxoaut. Ans HopmManbHoW paboTbl 3TOro
y3na ctabunutpoH VD2 pomxeH nmeTb
HanpsixeHue ctabunnaauum okono 13 B.
CnepyeT 3amMeTuUTb, 4TO KOraa Tenesn-
30p NepeBeféH B pexvMm MOHUTOpa (pe-
XUM paboThl OT BHELWHEro UCTOYHMNKA CUr-
Hana), MakcumasbHas rPOMKOCTb NpPO-
cMaTpuBaemMomn Tenenepenadn onpeaens-
€TCsi NONI0XKEHNEM PErynsTopa rpOMKOCTH
camoro Tenesm3opa. B aHeBHbIE Yachl, Kor-
[a ypOBEHb WyMa MNOBbIWEH, Mbl Aenaem
3BYK FpOMYE, B BEYEPHEE U HOYHOE BpeEMS,
4TOObI HE MELLAaTb OKPYXAWMM, — TULLIE.
MoaTtomy, koroa TeneBn3op NepeBedEH B
PEeXMM NOMHOro ynpaBneHus ot umdpoBo-
ro pecuvBepa (XEntoe CBe4YeHWe CBEeTO-
onopa HL1), npu HaxaTtum Ha UK-nynete
AVUCTaHLUMOHHOrO ynpaBfieHns KHOMKWU Bbl-
KMIOYEeHNs1 CHavana MNpPOWUCXOAUT BbIK/O-
4yeHue camMoro pecviBepa, Tenesusop ne-
PEXOAUT B CBOM OObIYHbLIN PEXNUM U, ECNN B
BaleM pernoHe ewé BefeTcs BewaHne B
aHanoroBOM cCTaHpapTe, Bbl ycCnblwunTe
3BYKOBYIO TPAHCIALMIO C TON FPOMKOCTbIO,
KOTOpas yCTaHOBMIEHA HA CaMOM TeneBu-
3ope. 3710 AnuTcsa BykBanbHO MrHOBEHME,

6noka CBIM-4-10, noka3aH Ha puc. 4. Ona
M3roToBNeHa M3 OLHOCTOPOHHEro $osb-
rMPOBAHHOIO CTEK/IOTEKCTONNTA TONLWMU-
Hon 1,5...2 mm. E€ XxenaTenbHO ycTaHo-
BUTE 6nnxe Kk nnate punbtpa NUTaHus
N®dMN tenesn3opa. Xovetcs 06patnTb BHU-
MaHue, 0COBEeHHO HAYMHAIOLWNX PAANONIO-
butenen, Ha NpaBUIbLHOE NOAK/IOYEHUE
KOoHTakToB pene K1.1 n K1.2 k ceteBomy
Bbik/to4aTento tenesndopa S1. Ecnn pac-
nasTb NpoBOoAda OT KOHTakToB pene Ki
HEeBEPHO, TO B Nly4LLEM Cly4ae y Bac nepe-
ropaT NpefoxpaHuTenn, a B xyawem —
pene K1 wn Bbiknwovatens S1. Bxop
"YnpaBn.” nnatbl HEOH6XOAUMO COEAMNHUTL
M30/IMPOBAHHBLIM NPOBOAOM C KOHTAKTOM
X3/4 MPK-2-5. B 6noke CBIM-4-10 He-
06x04AMMO BbINAsTb BbIBOA, pe3nctopa R9,
KOTOPbIN NOAKMIOYEH K NNHUW NMUTAHUS
+12 B, n NOAKNO4YUTL €0 OTAENbHLIM NPO-
BOAOM K BbIBOAY 3MUTTEpA TpaH3ucTopa
VT3.

JByxuBETHbIN CBETOAMOA pa3MeLLaloT
B Ntobom ynobHOM MecTe Ha nepepHen
naHenu tenesm3opa. [ns 3TOro cBepnsaTt
OTBEPCTUE COOTBETCTBYIOLLLErO AnameTpa,
a cam ceeToamop puKcupyeTcs ¢ NOMO-



nopyroro pene NRP-12-C-12D-H
(K2'), B 3TOM Cny4ae conpoTuBneHue
peauctopa R8 pomxHO ObiTb 56 OMm.
B0O3MOXHO WCNONb30OBaHWE ApYyrux
pene, HO Torga notpebyeTcs KOppek-
TMPOBKA TOMOJSIONMK NeYaTHOW nnaThl.
Ons ynpaBneHus pene K2 npumeHeH
Tpan3ucTop KT315B, y koTOporo max-
CUManbHbI TOK konnektopa — 100 MA.
OTO HAOO y4uTbIBaTL NPU BuiBOpE TUNa
pene, nNpuHMUMas BO BHUMaHwe TOT
akT, 4TO B BbIXOAHbIE U NPA3AHUYHbIE
OHW TeneBmM3op MoxeT paboTaTb Npo-
ponxutensHoe Bpemsi. Moatomy, ecnu
HOMUWHaNbHLIA TOK 4epe3 0O6MOTKy
pene npesblwaeT 60 MA, nyqwe npu-
MeHUTb 60nee MOLIHbIN TPAH3UCTOP,
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wpio TepmMoknest. K BbiBoay 3€N1EHOr0 Kpu-
cTanna ceetoanopa npvnavealoT NPoBoa,
vaywmii ¢ koHTakta X3/4 MPK-2-5, a k
BbIBOAY KPACHOro Kpucranna — pe3uctop
R4, BTOpOM BLIBOA KOTOPOro NOAKMO4a0T
K KOHTakTy 4 Bblk/lO4aTens Tenesmsopa
S1. Ha koHTakT 3 3TOro BblkAKO4aTENs
noakno4aloT HanpsxeHue +12 B.
OnemeHTbl, peanusyowme OYHKUUIO
6ECLUYMHOro BK/IOYEHUS W BbIK/IIOYEHNS
TenesM3opa, CMOHTUPOBAaHbI HA Ne4YaTHOWN
nnave, 4epTEX KOTOPOW noOKa3aH Ha
puc. 5. YcTaHOBUTbL €€ MOXHO B NtoBOoM
ynobHom mecTe. MutaHve nopaloT OT nu-
HUM nutaHms YHY (+15 B) u paspbiBatoT
CBA3b MeXAay AMHaMN4ecKon ronosko B1
TeneBn3opa v BbIXOOHbIM KOHAEHCATOPOM
C11 YHY. HanaxusaHue cBOANTCS K NOA-
6opy pesuctopa R8 (cm. puc. 3). Ero
CONPOTMBNEHNE 3aBUCUT OT Tuna pene,
KoTOopoe Gynet mcnonb3oBaHo. Paccun-
TaTb CONPOTMBNEHWE PE3NCTOPa MOXHO
no ¢popmyne R8 = Ry(U,m — UK = Uy,) /Uy,
rae U, — HanpsixeHue nutanus, B; Uy —
HOMWHANbHOE HanpsXeHue OOMOTKU pe-
ne, B (n3 cnpaeoyHuka); U,, — Hanpsxe-
HME HACbIWEHUA KONNEKTOp—3amutTep
TpaH3uctopa VT4, B (13 cnpaBo4HUKA);
Rk — conpoTmnBneHne o6mMoTkn pene, Om.
B kauyectBe pene K2 xenaTtenbHo
MCNONb30BaTh MUHUATIOPHOE pefne, OHO,
Kak npaBuno, MeHee wymHoe. B npeana-
raemMom KOHCTPYKLIMW UCMNOIb30BAHO pene
TRG5-12VDC-SA-CL ¢ conpoTuBaeHNEM
pabouen 06MoTkM 960 OM, gns aTOro Cny-
yaa conpoTuBneHune pesuctopa R8 —
200 Om. CnepyeT OTMETUTD, YTO NevaTHas
nnata npegycMatpuBaeT YCTAHOBKY U

Hanpumep, nobon na cepum KT815.
OcTanbHble 31eMeHTbI, MPUMEHEH-
Hble B YCTPOMWCTBE: NOCTOSIHHbIE pe-
3auctopbl — MJIT, noacTpoeyHble —
CN3-38a, okcuaHble KOHAEHCATOPbl —
WUMMNOPTHbIE, OCTanbHbIe — NNEHOYHbIE

Puc. 6

nnn kepamuyeckne. TpaH3NCTopbl cepun
KT315 MOXHO 3aMEHUTb TPaH3UCTOpamMu
n3 cepun KT3102, BC547, puoapl
KO5226 — niobble n3 cepun 1N400x.
CrabunutpoH KC213)XX MOXHO 3aMeHnTb
Ha ManoMOLLHbIA C HANpPsiXeHueM cTtabu-
nnzauumn 12...13 B, Hanpumep, KC512A,
1N4742A, 1N4743A. Ceetoamon HL1 —
6o ABYXUBETHLIN TPEXBLIBOOAHOW C
obwum katogom. Pene K1 — TRASL-
12VDC-S-2Z, ero MOXHO 3aMeHUTb aHa-
NIOrVNYHBIM C HOMWHAMNBHBIM HAMNPSXXEHNEM
obmoTkm 12 B, aByms rpynnamun 3ambi-
KalowWwmx KOHTAKTOB, PACCYMTAHHBIX HA TOK
He MeHee 5 A HanpsxenHuem 230 B.
CMOHTUpPOBaHHAs nnata aBTOMaTU4ecKo-
ro nepeksdarTenss BUAEOBXOA0B NOKa3a-
Ha Ha puc. 6.

B 3aknioueHuve cnenyeTr OTMETUTb, H4TO
aBTOMaTUYECKMI NepekniovyaTens BUAEO-

BXOLOB HE pacCuMmTaH Ha COBMECTHYIO
paboTy c¢ BMAEOMarHUTOPOHOM. YTOObI
Takas BO3MOXHOCTb MosiBUnacb, Heo6xo-
OUMO  OONONHUTL €€ TPaH3UCTOPHbIM
KMOYOM, KOTOpLIN ByaeT 3amblkaTb KOH-
TakT 3 pasveéma X8 MPK-2-5 Ha kopnyc
(M3MeHeHne  NOCTOAHHON BPEMEHU
AN4Yud cybmonyna cuHxpoHusauumn YCP).
YnpaensATe 3TUM KIOHOM XenaTenbHO
b0 HeNoCpPeaCTBEHHO C BUAEOMArHUTO-
¢doHa, ecnn oH obopynoBaH Pa3bEMOM
CKAPT (koHTakT 8 — curHan ynpasneHus,
KOHTaKT 9 — Kkopnyc), nubo "npmeA3atb”
ynpasneHue K LWecTon nnm BOCbMOW KHOM-
ke 6noka ceHcopHoro Bbibopa NporpamMmm
(B 3aBMCMMOCTM OT MOAENN Ballero Tene-
Bu3opa). Cnegyet OTMETUTb, Y4TO B HEKO-
TopbiX Mopensax 6G/O0KOB CEHCOPHOro
BblGOpa NporpaMm TakoM K4 yxe npe-
AyCMOTpeH. YTobbl 3TO NPOBEPUTL, HEOD-
XOOMMO U3MEepUTb HanpsXeHne Ha KOH-
TakTe 3 pasbema X8 MPK-2-5. Ecnn npu
HaXaTun Ha NOCNegHIo KHOMKy 6noka

ceHcopHoro Bbibopa nporpamMm 37O
HanpsxeHne 6NU3KO K Hynmo, TO BaMm
noBE3M10, eCNU HanpsXeHne He N3MEeHN-
Nnocb, TO cnepyeT ewe NpoBepuTb Hanu-
4Yume nepemblyek Ha nnate MPK-2-5 (nepe-
Mbldku E-E, - n ponnas X-X).

Uwem aunepoB ana npoaaxv
PaANOKOHCTPYKTOPOB.
ons aoma,

oduca n 6usHeca.

Oco6ble ycnosusa ona UeHTpoB AeT-
CKOro TBOPYECTBA N PAANOKPYXKKOB.

WWW.RADIO-KIT.RU

radiokit@bk.ru

Ten. 8-495-545-92-41




BonbwnMHCTBO HOYTGYKOB M 3BYKOBbIX KAPT KOMIMbIOTEPOB Paccyum-
TaHO Ha NOAKNI0YEeHue O4HOIro KOHAEeHCaTropHOro MOHOo@oOHN4YeCKOro
mMukpogoHa ¢ paHTOMHbIM nuTaHnem. 410661 UMETb BO3MOXHOCTb
nogkno4arb crepeo@PoHnyeckni MUKPOPoH nnu aesa "netTanyHbix”
MUKkpogoHa, aBTOp 3aHSJICA N3roTOBJIEHNEM MUKPOPOHHbIX CTEPEO-

ycunutesnen.

XxemMa npoCcTOro crepeoycunutens
Takoro HasHaueHus unsobpaxeHa Ha
puc. 1. K HeMy MOXHO NOAKMOYUTL OOVH
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1, Apyron — Kk pa3beémy

XS1.3) mukpodoHa. BbixogHow curHan

CHMMAIOT C pa3bEéma XS1.2.
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KW YPOBHEN BbIXOAHbLIX CUrHaNOB B MpPO-
uecce HanaxmsaHus ycTponcTea. lMuta-

eTcsa ycunuTenb OT IMTUEBLIX
CR2032 (G1wu G2), yctaHoBne

3N1EeMEHTOB
HHbIX B Aep-

xXartenu, CHATblie C HenCnpaBHbIX KOMMNbIO-

TEPHbIX MAaTEepPUHCKUX nnart.
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HL1 cnyxuT nHAUKaTopoM BKJIIOH4EHHOrO
nuTaHus.

YcTponcTBo cobBpaHO Ha MakeTHOM
nnare, NOMewWweEHHOM B KOPOOKy Ans xpa-
HEHUA MarHUTOPOHHOW ayguokacceTbl
(pMc. 2) n 3aKkpennEHHON B HEl BUHTaAMU
C noTanHbiMKn ronoekamu. bnok XS1 un3
TPEX rHé3n, ANS ayanoLlTekepos gMameT-

pom 3,5 mm PJC1-RBGP-13-LF [1] pacno-
JIOXEH B TOW YacTu KOpoOKu, KyAa BCTaB-
nanacb rosoBka ayguokaccetbl. [ns Hero
npoceepneHbl HeOOBXoANMbIE OTBEPCTUS.
Bnok coeauHEH C nnaton nposodamu
MITd.

Bnocnepcteun  6bin pa3paboTaH
6onee CnoOXHbli MUKPODOHHBIN yCUIun-

Tenb, Cxema KOToporo maobpaxeHa Ha
puc. 3. lo6aBneHbl BXOLHOM pa3beém
XS2.1 pna coegnHeHus C ewe OaHUM
MCTOMHUKOM CUrHana, Hanpumep, nuHen-
HbIM BbIXOAOM HOYTOYKa Unn gpyroro cTo-
POHHEro WCTOYHWMKA curHana, n ycunu-
Tenb AN KOHTPONbHOIO NPOCNYWNBaHUSA
Ha rofioBHble TenedoHbl, NOAKMOYEHHbIE
K pasbemy XS2.2.

Ycunutens cobpaH B ABYX CKJIEEHHbIX
mexay coboit kopobkax Ans ayauokac-
CceT, OOHOW Oka3anocb HeJocTaTovHo. B
nepBoOlii HaxoAuUTCs NedvaTHas nnarta c
60NbWWNHCTBOM JeTanen ycTponcTea,
4epTEX KOTOPOWN M300paxeEH Ha puc. 4.
Bo BTOpOW pa3melleHa nnaTa c gepxarte-
NAMW 3NIEMEHTOB NUTAHWUSA, OKCUAHBIMMW
KOHAeHcaTopamMu 60nbwon EMKOCTH,
Kepamuyeckmm koHpgeHcatopom C9 wu
pesnctopoM R21. YepTéx aTon nnatbl —
Ha puc. 5.

KoHTakTHble nnowanku obewnx nnart,
0603Ha4Y€eHHble 0AMHAKOBbIMU BykBamu
A—E, coeauHeHbl mexay coboi npoBo-
pamu MIT®, nponyuleHHbIMU B cneuu-
anbHO NPOCBEpfieHHble B KOopobkax OT-
BepcTus. TakuMun xe nNpoBogamun coeam-
HEeHbl C ne4aTHbIMKU nnatamu n 610Ku
pa3bEMOB, YCTAHOBJIEHHbIE B BbleMke
KOpo6KKN psaaomM ¢ nepso nnaton. AnvHa
NnpPoOBOAOB BbibBpaHa ¢ 3anacom, 4ToObl
nnatbl MOXHO ObINO U3BNEYb AN PEMOH-
Ta unn popaboTok, He HapyLwasa coeamHe-
HUNA.

Ha nepBon nnate umeloTca Asa Kpe-
NEXHbIX 0TBEPCTUA. MIcnonb3ya e€ B kave-
cTBe wabnoHa, aHanornyHole OTBEPCTUN
NPOCBEpPNEHbl B CKNEEHHbIX KOPOOKax 1 Ha
BTOpOW nnate. Bca KOHCTpykums ckpen-
NleHa NPONYULEHHBIMW CKBO3b 3TN OTBEPC-
TUS BUHTaMW.

MeyaTHble NnaTel 8 pa3dpadaTtbiBan nojg,
MMeBLINECS Y MEHS paauoaeTanu C y4é-
TOoM pa3mepoB kopobok. KoHaeHcaTopbl
60oNbWNX Pa3MeEpPOB NPULLNOCH YIOXUTb
Ha nnaTty WAW HaKNOHUTb. Takxe npu-
WNOCh yaanuTb Kycadykamu npepHasHa-
YeHHble Ana dwukcauum aypumokaccet
BbICTYNbl BHYTPM KOpob6oK. BoamoxHo,
ecnun cobpaTtb ycunutens n3 paguopeta-
nen p[ns nNOBEPXHOCTHOINO MOHTAxa,
MOXHO 6b1/10 61 06ONTUCH OAHOM NNaToNn
1 KOPOOKOM.

MnaHnpoBanocb NPUMEHUTH TONBKO
TpaH3ucTopsbl cepuin KT315 n KT361, HO
OHW 0Ka3ajNCb OYEeHb WYMHbIMWU N C
6onbwnmMm pasbpocom koadpouumneHTa
nepegayn Toka 6a3bl. MoaTomMy B npouec-
ce oTpaboTKM yCUnMTens No4TU BCE OHU
6binn 3ameHeHbl Ha KT31026 n KT31076.
MMEeHHO Takow ycunuTens C Pas3HOTUMHbI-
MU TpaH3ncTopamu n3obpaxeH Ha GoTo-
CcHumMmke puc. 6. BoamoxHa 3ameHa Bcex
TPaH3UCTOPOB N Ha MNopTHble BC547B
(n-p-n) n BC557B (p-n-p).

HanaxwnBaHue 3akn4anocb B ycTa-
HOBKE YPOBHEW BbIXOAHbIX CUIHANOB.
Ona atoro BMmecTo nap peauctopos R3,
R4; R5, R6; R13, R14; R15, R16; R29,
R30 1 R32, R33 6b111 BpeMeHHO BNasiHbl
NoACTPOEYHbIE Pe3ncCTopbl COMPOTUB-
neHvem 10...100 kOm. lMocne perynu-
POBKW COMNPOTUBAEHUE YacCTen 3ITUx
pPEe3UCTOPOB B HAWAEHHbIX MOMNOXEHUAX
WX OBUXKOB OblNnO U3MEPEHO, N BMECTO
HUX BNasiHbl NOCTOSIHHbIE PEe3nCTopbl
6nnxanwmnx HommHanoB. Ha cxeme yka-
3aHbl T€ HOMWHAnNbI, YTO MONYYUINCHL Y
MeHsa. B panbHeiwem Bce Heobxoau-
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Mbl€ PEryNMPOBKUN BbIMOIHAIOTCHA B KOM-
NblOTEPHbIX Nporpammax, obpabaTbi-
BaOWMX CUTHANBI MUKPOGDOHHOro ycu-
nutens.

CtepeodoHnyecknii. MUKPOdOH Ansa
paboTbl C ONNUCaHHLIMK yCUANTENSIMU Bbin
cobpaH 13 gByx 0ANHAKOBbIX MOHOGMOHN-
4YEeCKMX KOMMNbIOTEPHbIX MWUKPODOHOB
¢dupMbl Genius, yCTaHOBMIEHHbIX Ha 00-
Lylo NOACTaBKYy (pUc. 7) N pa3BEPHYTLIX
no ropusoHTanu Ha yron 110 rpagycos.
PaccTosiHne mexay mnkpodoHamn Takoe
Xe, Kak Mexay ywiamMu 4enoBeka, a yron
mogenupyet TeHeBon addekT yenoseve-
ckon ronosbl [2]. OHW coepuHeHbl C
OOHUM CcTepedOHNYECKUM LUITEKEPOM

anameTpom 3,5 MM COMlacHo cxeme Ha

puc. 8.
N3 KoHAeHCcaTopPHbIX MUKPOGHOHOB OT
HEefopPOrnx MUKPOTENedOHHbIX rapHu-

Typ 6bIIM M3rOTOBAEHBI TakXe "neTnuy-
Hble” MUKPODOHbI (puc. 9), KoTopble
MOXHO MCNOMAb30BaTb, Hanpumep, ANN
3annucu unHTepBblo. Heucnonb3dyembie
NpoBOAA rApHUTYP, UAYLINE K TONOBHbIM
TenedoHam, ObinM OTKYyWEHbl Kycadka-
M.

Kopnycbl MMkpodOHa N3roToBneHb! U3
yacTeln WapuKOBbLIX aBTOPYy4YeK, KOTOpbIe
OUKCUPYIOT B HUX NUWYLINE CTEePXHU.
D70 BEpxHME KONMNayku n OTNUEHHbIE
4acTWU KOPMyCOB py4eK, B KOTOPble OHU
BBUH4YMBAlOTCA. B BepwmHax Konnaykos
NpOoCBepsieHbl OTBEPCTUS, B HUX NPONy-
LWeHbl NpPOBOAA, K KOTOPbIM MpUNasiHbl
MUKPODOHHbIE Kancionu. na pacno3Ha-
BaHWS1 MUKPOdOHOB MCNONBL30BaHbI AeTa-
NN OT aBTOPYYEK KPACHOro U 3enéHoro
uBetoB. B kavecTtBe BeTpoO3awuTbl Ha

MUKPOGDOHbLI  HageTbl  NOPONOHOBLIE
amMOywWiopbl OT TenechoHOB, BCTABASEMbIX
B yWMN.

Ona kpenneHms MUMKPOPOHOB K OAEX-
he NPUMEHEHblI nnacTtmaccoBble Henb-
esble npuuwenkn. Ha HWUX 3akpenneHbl
camope3amMn obpe3aHHble 3aWMTHbIE
KONNayky OT aBTopy4ek. HTobbl, BBUHUM-
Bas camMopesbi, He pacwenuTb Matepuan,
M3 KOTOpPOro cpAenaHbl NPULLENKW, B
NOCNeAHNX HY>XHO NPeABapUTENbLHO NPO-
cBepnuTb otBepctus. CnepyeTt yvecTb,
4TO Ta 4acCTb KOMMAa4ka, 3a KOTOPYIO OH
6yneT KpenuTbCa K Npuuienke, A0XHA
OblTb 4OCTATOYHO WKNPOKOW. B nony4ms-
WMecs KAUNCbl ycTaHaBNMBaloT cobpaH-
Hble MUKPOMOHBI.
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BECNPOBOAHASA NEPEOQAYA
3BYKA!
NEPEOATHUNKMU,
PLL-CUHTE3ATOPbI
www.new-technik.ru

NPUNEMHUKMN,

SDR npuémMHnkn n akceccyapsl:
www.radiospy.ru

AKycTU4eckas NpucTaBka K Tene-
Bu3opy mogenn ANT2 — 1200 py6.
MpakTnyHas W p[ocTynHas no
ctoumocTn mopenb. CyuleCcTBEHHO
yBENMYNBaeT 3pEeNnLHOCTb NpU NPo-
CMOTpPE My3blKaslbHbiX MPOrpamMm.
3akasbliBaiiTe Ha Halem caunTe.
NHTepHeT-mara3uH "Papgyra”.
http://png-cs2536566.tiu.ru



22-ro no 25 Honbps 2018 r. B Mockse
B AkycTnyeckom ueHtpe MTYCU npo-
wna ovepenHas BbicTaBka "Poccuickui
Hi-End 2018". Ha Hel MOXHO 6bino yBu-
DeTb, yCAbIWaTh 1 faxe noulynartb BbICO-
KOKNACCHYI0  3BYKOBOCMNPOMW3BOASLLYIO
annapaTypy, B xopowei aobpoxenaresb-
HOW aTMocdepe NoobLaTbCa C y4acTHU-
Kamu, y3HaTb NOApoOHOCTN O npeacTas-
NIEHHOW TexHUKe W jaxe nocnywartb Ha
Hel cBou ¢oHOorpammbl. Ha BbiCTaBke
6b110 MHOIO HOBbIX YHACTHUKOB — KaXKAbIn
rog OHa OTKpbiBAeT HOBble WMeHa.
MOCTOAHHBIE Y4aCTHUKM NoKa3anu Kak yxe
M3BECTHble ycTponcTea (B GONbLIMHCTBE
CBOEM yCOBEPLIEHCTBOBAH-
Hble), Tak n abconoTHO HOBblEe
n3genus. A Takke Ha BblICTaBKe
OblN0 MHOro noceTuTenewn, B
Yacbl "NuK" NPOCTO HE NPOTONK-
HyTbCA. Npu4ém oTpaaHe Gbio
BUAETb noceTutTenem camoro
pa3HoOro Bo3pacTa, B TOM 4ucne
1 Aesyllek — ayavoneno tpa-
OVWUMOHHO cunTaeTcsa "HexeH-
ckum". 3ameTHbl 6GbIn U NOCTO-
AAHHbIE NOCEeTUTENN, C KOTOPLIMMN
eXerogHo BCTpeYaewbcs W
obwaewbcss Ha BbicTaBke. To
€CTb 3TO He TONbKO BbiCTaBKa
ayaMoTexHuKn, 3To — CBOeob-
pa3Hasi TyCOBKA HECKY4YHbIX U
00Opa3oBaHHbIX Nogen B CaMmom
NyylieM CcMbicne 3TOro crnosa.
970 xuBoe obuweHne, obmeH
OMbITOM, BO3MOXHOCTb Yy3HaTb
4T0-TO HOBOE, Aa W NpPoOCTO
OTAOXHYTb AyWOW N HacnaguTb-
c xopowunMm 3BYKOM. B 3TOM
naaHe oHa O4eHb yaavHas, a gns
MHOIUX 1 3TO HEMAO.
XOpowo 3aMeTHO, 4TO Yypo-
BEHb MPEACTABMIEHHbIX HA Bbl-
CTaBKe KOHCTPYKUUWIA NoBblla-
eTCca OT BbICTABKM K BbiCTaBke,
PerynsipHo NOSIBASIIOTCHA HOBblE
KOHCTpyKuun. N ocobeHHo npn-
ATHO, 4TO HE TONbKO 3By4aHWne
oT oTedyecTBeHHoro Hi-End’a
HUYYTb HE XyXe, a B pafe cnyva-
€B HAMHOTO Ny4Lle, Y4eM UMEHU-
TOro 3anagHoro, HO B annapary-
pe NpPUCYTCTBYIOT U BCe HEOO-
XOANMble CepBUCHbIE QYHKLMN,
yny4waeTca n gu3anH N3penun.

Ho BbictaBka 2018 r. MeHs
npuaTHO nopasuna. KonnyecTBeHHble
N3MEHEHNA HakKOHEeL, Nepewnn B Ka4ecT-
BEHHble, U BbICTaBKa B LLeSIOM cTana BocC-
NPUHUMATLCA WMEHHO BbICTABKOM NPO-
AyKUMW, NPOMBILLNEHHON N KOHKYPEHTHO
cnocobHon, a He nokas3om paguonodu-
Tenbckux nogenok. Konuyecteso nepewno
B Ka4eCTBO He TONbKO 3BYyKa, HE TONbKO
Au3anHa n oTaenkn. Hekotopbie y4acTHN-

KN 13 paguoniobutenen kak-to pes3ko
nepeckoumnun B npodeccunoHanbl, He BCe
M He [0 KOHLA, HO NU3MEHEHUs 3HAYNTENb-
Hbl.

Mpuuém noaxon K co3paHnio annapa-
TYpbl HaKOHEL-TO CTan CUCTEMHbIM, NO-
ABW/CA BECb KOMMIEKC NPOAYKTOB, He-
06x0anMbIN 1St CO30aHNS 3aKOHYEHHOTO
ayauokomnnekca. 370 n ycunutenn, un
aKyCTU4eckne CUCTEeMbI, U UCTOHHNKMN CUT-
Hana, n UAMbI, n kabenn. N Bnepeble A
BcTpeTun ctonkn dupmel LB HELIUM nopg
annapaTtypy — O4€Hb UHTEPECHbIE U Kade-
CTBEHHbIE. ITUMMK CTOMKamn Bbinn ocHa-
LWEeHbl 3KCNO3MLUMN MHOFUX YHaCTHUKOB.

Mpeanaraio 4uTaTensM HebONbWON
0630p e€ 3kcnoHaToB. [MOCKONbKY KOH-
uenuusa Hi-End npepnonaraeTt B nepsyto
oyepenb CyObLEKTUBHbBIE OLLEHKWN, TO OCTaB-
na 3a cobon npaBo u3naratb 3[echb
VMEHHO CBOW OLLEHKU.

KomnaHus AlIB-music (4ntaetca kak
"Onnbu") npeacTaBuna NMMHENKY HaNOSb-
HbIX aKycTniecknx cuctem (poto 1).

KoHuenuus KomMnaHnum — ncnonbL30Ba-
HMEe B KpoccoBepax (pas3fenurenbHbixX

dunbTpax) WUCKIYNTENBHO (GUNBLTPOB
nepBoro nopsaka. 370 eANHCTBEHHbIV TUMN
duneTpa, nMelwmn nageansHylo $Gas3oso-
4aCTOTHYIO U NEPEXOLHYI0O XapakTepucTu-
KN, 4TO0 obecneymBaeT MaKCUMasnbHYIO
€CTEeCTBEHHOCTb 3By4aHus. HeBbicokas
KpyTM3Ha cnaga Takux ¢unsTpoB cnabo
noaasnsieT curHansl BHe paboyen nonocol
4aCTOT HA MPOTKEHUN ABYX-TPEX OKTaB.
MoaToMy KOMMaHUS UCNoNb3yeT ANHAMU-
yeckue ronosBku coBGCTBEHHOWM paspaboT-
KW, ONTMMU3NPOBaHHbIE AN paboTel B
Takux ycnosusax. Bce AC komnanuun npo-
n3eoasaTcs B Poccun, Bknovas amHaMmmye-
ckue ronoBkn u kopnyca. Ontummnsaums
pexunumos paboTbl AMHAMUYECKUX FONOBOK
B AC, cobniopgeHme CnpoekTMpOBaHHOWN
KOHDUrypaumm 1 TONHOW FreoMeTpumn aky-
cTuyeckoro odopmneHma obecneyvsaeT
npenenbHO eCTEeCTBEHHYI0 nepegady 3By-
YaHUSA C COXpPaHEHWEM Menb4anwmnx oT-
TEHKOB W HIOAHCOB 3anucu, 3HepreTuku
npov3seneHns, penbedHoOCTn 1 BUPTY-
anbHbIX My3blkanbHbix 06pa3oB, Bo3ayxa u
MacwTabHOM 3BYKOBOW CLEHbI.

AC Tower 18 npepnctaBnsiet cobow

KNacCuU4eckyto TPEXMONOCHYIO KOHCTPYK-
umio ¢ 18-gronmMoBon 6acoBoi ro-
NIOBKOW N UMEET BbICOKYIO 4yBCT-
ButenbHocTb 97 nb. ConpoTus-
nexne — 8 OM, nonoca BOCNPOn3-
BOANMBIX YacToT — 18 y...28 klu,
HOMMWHanNbHas MOWHOCTb  —
300 Br.

Tower 10.2 — Takxe HanonbHas
TpéxnonocHaas AC. B Hen CH-ro-
NI0OBKa C JIMHENHOW 4aCTOTHOW xa-
pakTepucTukor po 12 kly He-
CKONIbKO OrpaHuMyeHa 4actoTon
pasnenenns nonoc CH n BY, pas-
Hol 6 kI'y. B odopmneHun npume-
HeHbl gBe HY-ronoBkun, 4T0 CHUXa-
€T MCKaXeHWs 1 MoBblaeT nno-
wagb n3ny4eHus 3Byka. Homu-
HanbHoe conpoTuBneHne AC —
8 OM, nonoca BOCMNPON3BOAUMBIX
yacTtoT — 27 I'u...25 kl'y, 1yBCTBN-
TenbHocTb — 92 b, HoMMHanbHas
mouHocTb — 150 BT.

AC Tower 12 Takxe TPExXnonoc-
Has: wyyBcTBUTENbHOCTE — 93 Ab, no-
noca BOCMNPOU3BOANMBIX 4aCTOT —
25u...28 kl'u, HOMUHAaNbHbLIE CO-
npoTUBfEHUEe U MOWHOCTb — 8 Om
1 150 BT cOOTBETCTBEHHO.

Cynepteutep AlIB Music (oH
MOXeT OblTb YCTAHOBJIEH Ha BEpX-
Hen nnockocTun kopnycos AC) no3-
BONAET NOAHATH BEPXHIOK 4acToT-
Hyto rpaHuuy AC po 45...50 kly.
Takne nokasaTenu OTKpPbIBaIOT BO3-
MOXHOCTU ANA BOCNPOW3BEAEHUS
©$OopMaTOB BLICOKOrO paspetleHns
1 no3BonsaT obecneuntb AMHA-
MWYHOE MY3blKasibHOe 3By4YaHue C
06MMeM BbICOKOYACTOTHBIX AeTa-
nen.

Noize Fabrik Anekcangpa byt-

Kapésa NpoaoskaeT Tpaamumn paspaboT-
k1 AC OTKpbITOro Tuna.

Ha BbicTaBke 6Gbinn NPOAEMOHCTPUPO-
BaHbl HoBble AC Monument 5.0 (¢poro 2 Ha
2-#i c. 0610KKM). ITO TPEXNONOCHANA CUC-
TemMa c TpaHcHOPMUPYEMBIM aKycTuye-
ckum odpopmneHnem cekumn CH n HY (oT-
KpbITbIA AWMK — MaHeNb aKyCTUYeCcKOro
CONPOTUBNEHUA — 3aKPbITbIA AWNK), 4TO
pacwmpsieT BO3MOXHOCTU e€ akcnnyarta-
MM B Pa3INYHBIX aKyCTUYECKUX YCIOBUSIX.



OTkpbITbie AC CBOGOAHBI OT BPOXAEH-
HbIX HEAOCTAaTKOB 3aKPbITbIX KOPMYCHbIX
0dOopMNEHN, Taknx Kak CTOsiYMe BOJHbI
BHYTPM KOpryca 1 BO34eNCTBMUE OTPAXEH-
HOro 3ByKa Ha 06paTHYI0 CTOPOHY Anddy-
3opa. K Tomy xe oTkpbiToe odopmneHve
MMeeT OUNOMbHYID Auarpammy Hanpas-
NIEHHOCTU, 4YTO 3aMEeTHO MeHbLLE BO30YX-
paeT KOMHaTHble Mogbl, 1. e. AC nerue
BMNMCbLIBAETCA B aKyCTWKY MOMELLEHUS;
MOXHO 3a0biTb O HU3KOHACTOTHOM rysne u
"3araHyToM” Gace. Ewé oaHa ocoben-
HOCTb Takoro odopmneHus — "armo-
cdepHocTb” 3Byka N "addekT npucytcT-
BUA", BO3MOXHOCTb MONY4UTb MacluTab-
HbIA 3BYK B OTHOCWUTENbHO HEBONbWOM
KOpnyce, 4TO HEMANOBaXHO NPWU YCTaHOB-
K€ aKyCTWKW [axe B TUMOBbIX KOMHATax
nnowagasto 6onee 15 M2,

B npepctaBneHHbix Ha BbicTaBke AC
MCNONb30BaH HOBLIM HAbOp OMHaMuue-
CKUX TONIOBOK, KapAuHaNbHO W3MEHEHa
BUbpopassaska cekumn CH-BY oT kopny-
ca W No-ApyroMy HACTPOEH KPOCCOBEp,
4710 Aano 6onee WUPOKYI0 roOpU30oHTasNb-
HYIO AnarpaMmmy HanpaeBneHHoCTU. Takxe
B OOHOBNEHHOM KOpnyce NosiBunach BO3-
MOXHOCTb  W3MEHATb  aKycTuyeckoe
odopmnerne cekuun H4 n CH-BY ot 04
(Bo3MOoxHO c MAC) n 39. Takum o6pasom,
AC MOXHO NOACTPOUTL NOA NPaKTNYECKn
noboe nomeuleHne U 3apatb UM nobon
Xenaembln cTuUnb 3sy4aHnsa. Ocoboe BHU-
maHuve 66110 yaeneHo BO3MOXHOCTU Npo-
CnywmBaTb My3blKy Ha MWHUMANbHbIX
YPOBHAX FPOMKOCTU, a TakXe [OCTOMHO
BOCMPOU3BOANTL IKCTPEMASIbHO TSXENbIE
MU HacblUWEeHHbIe My3biKasibHble XaHpbl.
YeTbipe HU3KOYACTOTHbIE FOSIOBKN 0bec-
neyvsaloT MouwHoe 3By4aHue 6acoBbix
napTuin BANOTb A0 CAMOrO HUXHENO pern-
cTpa. MNonoca BOCNPOM3BOAUMBIX 4acTOT
AC (no yposHio -3 nb) — 30...25000 Iy,
npu HepasHoMepHOCTM AYX B pabouert 06-
nactu 2 pb, 4yyBCcTBUTENLHOCTL — 94 Ab,
HOMWHanbHoe conpoTusnieHne — 6 Om.

N kak Bceraa — OTNUYHbLIA OW3alH,
BENIMKONENHOE Ka4eCTBO U3rOTOBAEHUS N
3ameyvartesbHbln 3ByK. HO BCE xe Honbiue
BCEro MHE MOMHATCS KONMOHKU, NOKa3aH-
Hble Ha MO3anpoLIoOn BbICTaBke. Y HUX
Obl1 COBEPLEHHO HEeOObIYHbIN AN3aWnH,
noa cTatb HEOObIMHHOMY aKyCTU4ECKOMY
odopmMneHnto. 3TN xe — XOTb U Kpacu-
Bbl€, XOTb W MepecTpanBaemble, HO BCE Xe
"TpagnumnoHHble Napannenenunenpl”.

JNa6opaTtopua leoprus KpbinoeBa,
XOPOLLUO U3BECTHbLIN M OMbITHBLIN NPOU3BO-
OnTenb BbICOKOKNACCHBLIX KOMOHOK, Npea-
ctasuna Tpu AC (¢poro 3 Ha 2-ii c. 06-
JIOXKMN).

Mockonbky leoprun TPaguUMOHHO He
npuceBamBaeT Ha3BaHWI CBOEN npoayk-
uMn, To 4 Ha3ean ux gnsa cedba "Tpu mense-
na" — bonbwas, cpegHas U ManeHbkas.
Bonbwas HanonbHas TpéxnonocHas AC
MMeeT NoaoCcy BOCAPON3BOAUMbBIX H4aCTOT
35 I'y...25 kl'y, HOMWMHaNBHOE COMNPOTUB-
nexve 4 OM 1 MakCMMasbHY0 MOLWHOCTb
100 BT. BeinonHeHa oHa Ha TONOBbIX FO10B-
kax ¢pupmbl Scan-Speak. CpegHsia AC —
LBYXMONOCHBIN NONOYHBIN MOHUTOP TakXxe
BbINOMIHEH Ha ronoekax Scan-Speak,
MMEEeT NOoIoCY BOCNPOU3BOANMbBIX H4AaCTOT
45 I'u...20 kl'u, conpoTtuBneHue 8 Om u
HOMWHanbHyl0 MouwHoCTb 50 BT. Cambie
maneHbkne AC — ABYXNOJSIOCHbIE MUHU-
MOHUTOPbI, HECMOTPS Ha BECbMa CKPOM-
Hbie rabapuTbl BOCNPOM3BOAAT 3BYK B

nonoce 60 Ny...30 kl'u. Teopruio Bceraa
XOPOLWO yAAETCS NOMECTUTb B ManeHbKUin
06bEM MHOMO Ka4eCTBEHHOro 3Byka. Yac-
TOTHbLIA ANana3oH 3TUX MOHWTOPOB pac-
WMpPEeH B BbICOKOYACTOTHYO obnacTe 6na-
rogaps Mcnonb3oBaHWIO B kadectse BY-
3BeHa manyysatens Xenna — 3TO O4YEHb
nérkune n GuicTpble ronoBkn, obecneymsa-
oLme YETKME 1 OYEHb NPO3PaYHbIE BEPX-
HWe 4acToThl.

OTtnnunTensbHblie 0COHEHHOCTN NPOAYK-
ummn leoprns — TwartenbHenwas npopa-
60TKa KOHCTPYKUMK, cOopKa 1 HaCTPOMKa.
OTnnyHasa CTbikOBKa Nosoc. [MpuMeHeHb!
TONbKO BbICOKOKAYECTBEHHbIE KOMMOHEH-
Tbl (HA MOI B3rNa4, 4aXe CANWKOM A0POo-
rne). Pe3aynbtat — OTAWYHBIN 3BYK, Mac-
wTabHaa cueHa, wWupokas puarpamma
HanNpPaBNEHHOCTN.

Kpome akycTtuieckmnx cuctem, freoprui
npeacTaBun HexapakTepHbIA ANs Hero
NPOAYKT — WHTEerpasnbHblii TPaH3UCTOP-
HbIl ycunuTenb. Ero ocHoBHble napamer-
pbl: oTcytcTBne obuwenn OOC, BbixoaHas
MouwHocTb — 50 BT Ha Harpy3ke 8 Om un
90 BT — Ha Harpy3ke 4 OM, a MUHUMaANb-
HO€ COonpOoTUBNEHUE Harpy3ku — 2 Om.

MacTtepckas Sheet Control npeacra-
BUIa COBEPLLEHHO HEOObIYHbIE FPOMKOrO-
BOPUTENW, HAaBEPHSAKA CTaBLIME "N3IOMUH-
KOl" BbICcTaBku (poTo 4).

Moponas K nx ctenay, 8 ysuaen nog-
BElWeHHble Ha CToMKax OOTAHyTble aky-
CTMYECKOM TKaHblD TOHKWE naHenu, u3
KOTOPbIX KpacuBo 3By4ana my3bika! B
KayectTBe wuanyyatenen B 3tux AC
MCNONb30BaHbI XECTKME NaHenn u3 mare-
puana co cneuuanbHon cTpykTypon. C
3aAHel CTOPOHbI KaXAoW NaHenn ykpen-
SIeHO NO ABa akTuBaTopa, KOTOpble BO3-

Oyxaanun Bubpaunio naHenu, B pesynbra-
Te 4Yero naHenb nsnydana 3syk. Bcé ato —
M cama naHenb, U aKTUBATOPbI, U TOYKM
BO30OyxaeHna konebaHuii — peaynbrar
TwaTtenbHenwero pac4éra. ABTopbl NO3u-
LMOHWNPYIOT Takne rpoOMKOroBOpUTENN Kak
HoBOE nokonenue TexHonorum NXT (New
Transducer Technology), koTopble 060-
3peBaTenn yxe ycnenu Ha3satb FPOMKO-
rogoputenamu XXI seka.

NXT — 370 TeXHONOrns NAOCKNX 3BYKO-
n3ny4aemMbix NaHenen, B KOTOPbIX BO30YX-
neHve konebaHui ocyuwecTenseTca B
OLHOW TO4KE C NMOMOLLIbIO MOABWVXHON 3BY-
KOBOM KaTyLKW AVHAMUYECKOW FONOBKWN,
Nbe303MIEMEHTa NN APYyroro 3neKTpome-
xaHu4eckoro npeobpasosatens. daktu-
4ecku naHenb u3nyyaet 3BYK Nocpes-
CTBOM M3rnbHbix konebanuii. OcHOBHas
naoes 3aknoyYeHa B MONy4eHuM 3Byka CO
BCE/i MOBEPXHOCTU MNaHenu npu MWHW-
MasibHO BbIPAXEHHbIX PE30OHAHCHbIX CBOW-
cTBax. B npouecce Bo30yxaeHusa Ha Bcel
€€ NOBEepXHOCTU [ENCTBYIOT CNOXHbie
BMOpaUMOHHbIE npouecchl. HayyHoe Ha-
3BaHMe 3TOro ABNEHNA — "pexum pacnpe-
nenéxHon Bmbpauumn”. MNogobHble nanyva-
Tenn adPeKkTMBHO BOCNPON3BOAAT 3BYKO-
Bble konebaHua yactotor Ao 8...10 klu,
Nno3TOMy, Kak MNpaBwWfio, HYXOAAlTCH B
nononHuTensHon BY-ronoeke.

OTKpbITLIN M3nyy4aTens Obln NokasaH
DN AEMOHCTPaUUN NpUHUMNG LEeNCTBUS.
A camn AC "Sexite 29" ¢ nopo6HbIMU U3-
nyvartensMu nNpeacTaBnsioT cobon nssuw-
Hble MAOCKMe KOHCTpykuuu. Ha camom
Bepxy Obin YCTAHOBMEH AOMNOMHUTENbHbIN
TBUTEP (BY-13nyyaTtens) B opuruHanbHOM
odopmnenun. TonwmHa atux AC MeHblue
15 cM — caMble NNOCKNe Ha BbiCTaBKe.



Kpome manoi TonwmHbel U xopoLwiero
3Byka, AC obnapaiot 1 4pyrumn GOCTOUH-
ctBamu. Mpu nepenswxeHnMn crywarens
No NOMELLIEHNIO NPAKTUYECKN HEBO3MOX-
HO OOHapPYXWTb HUKAKUX W3MEHEHUA HU
4acTOTHOrO cnekTpa, HU rpomkocTn. Ka-
Koe Obl MECTO Bbl HW 3aHAM B NoMelle-
HWUW, BCceraa okaxeTech B npepenax Tpex-
MEpHOI 3BYKOBOW cuLeHbl, 6e3 aerpapa-
UMM 4acTOTHOro awanasoHa. pocnywn-
BaHMe My3blkM Ha [OCTAaTO4HOM YpPOBHE
rPOMKOCTM OKa3blBaeTCH OAMHAKOBO KOM-
dOopTHBIM Kak psaom ¢ AC, Tak 1 Ha 3Ha4M-
TenbHOM yganeHun ot Heé. [onoca BocC-
npon3BoauMbIx 4actoT — 25...20000 Iy,
YyBCTBUTENLHOCTL — 89 ab, HOMWHanNbL-
Hoe conpoTuenexue cekunm CH-B4 — 4 Om
n cekumn HY4 — 8 OM, MUX MOLWHOCTb —
cooTBeTcTBeHHO 40 n 200 BT. Komnakt-
HOCTb W CTWUNbHbIA BUA, KOTOPbLIA Npu
XOpolweM KayecTBe 3ByKa BNUWIETCH B
noBo NHTEepbLEp, — rMaBHble JOCTOUHCT-
Ba aTux AC.

Cryans Round Audio Jleonnpa Pypo-
METKMHA nokasana yxe W3BeCcTHble NOo
npeaplayuwen BbicTaBke OTKpbiTbie AC
BeCcbma Heobbl4HOro An3ainHa (poto 5 Ha
2-#i . 06710XKH).

Peus wunpér o6 AC Round Audio
FR2120B "LadyBird"”, 4t0 B nepeBoae C
aHMMMIACKOro o3HavaeT "BoXbs KopoBKa™.
[encTtButenbHO, CBOEN pacuBeTKOn W
okpyrnocteto AC HanoMuHalOT 3TO Hace-
Komoe. HeobbluHas KOHCTpyKuma — “"pas-
pe3aHHbIN UMNNHAP™ COBMECTHO C akyCTu-
yeckon naHenbto — pabotaeTr Nogo6bHO
OTKPbITOMY AWwwmKy, nosbiwan KIMA. Ha aky-
CTUYECKOl NaHenn yCTaHOBNEHbl ABE pas-
HOHanpaBfieHHblEe LWNPOKOMNONOCHbIE FO-
NIOBKM POCCUINCKOro NpoOn3BOACTBA, U 3BY-
KOBbI€ KaTylIKW, BKIOYEHHbIE NPOTUBO-
dasHo, obecneunBaloT cuHdpasHoe ABU-
xeHne gudoysopos. Takoe opopmneHne
NO3BONSET YMEHbLNTb HESIMHEWHbIE NCKa-
XEHNS AMHAMWYECKUX FOSIOBOK: YPOBEHb
BTOPOW FapMOHWKM FPOMKOroBOpUTENS
3HAYNTENBHO CHWXEH B pes3ynbraTe B3a-

MMHOI koMneHcauuun. Kpome TOro, uc-
nonb3oBaHne ABYX rOSI0OBOK MOBbIWAET
otaavy AC 1 eé aKkyCTU4EeCKyo MOLLHOCTb.
Bnaronapa NPUYMEHEHMUIO LWNPOKOMOOC-
HbIX FOMIOBOK U OTCYTCTBUIO pas3nennrenb-
HbIx GunbTpoB 3T AC nmMmetoT xopowmne
©$a30B0-4aCTOTHYIO U UMMNYNbCHYIO Xapak-
TepUCTUKMN.

Ha BbicTaBke Obina npepcTtaBiieHa
HoBaa Bepcua aTmx AC. Kpome Hebonb-
wmnx oopaboTok KoHCTpyKumn, AC ponon-
HeHbl BY-u3nywatenamu, takxe AuNonb-
HbIMW, N3Ny4aloWUMN 3BYK U BNepea, u
Hasagd, Kak W OCHOBHbIE FOMIOBKM (B NpO-
WMAOM rogy HeaocTaToO4YHOCTb CaMblIX
BEPXHMX 4ACTOT nokasanacb, BUOUMO, He
TONbKO MHEe, HO U camum pa3paboTun-
kam). Ons nobuteneir camoro HWU3KOro
6aca AC MOXHO OONONHUTL Takxe Baco-
BOW cekumen (Ha GOoTO XENTOro LBeTa),
BbINMOSIHEHHOW NO TOMY X€ MPUHUMMY, HO
ncnone3yowen agpyrue ro-
noBkW. 3BYK NOAy4nncs
O4Y4€Hb WHTEPECHbIN, Uenb-

HbIA U CAINTHBIN.

Deb6ioTaHT BoicTaBkn KB
"KneBep Ayamo” B nuue
ero pykosogutens Anek-

caHgpa MypuHOoBa npeacTaBun TPEXMO-
nocHble akTuBHble AC (poto 6) n undpo-
aHanoroBbli NpeobpasoBaTesib, T. €. NOY-
TW 3aKOHYEHHYIO CUCTEMY A1 BOCNPOU3-
BEAEHUS MY3bIKA.

AC nMeloT rpaMOTHYIO KOHCTPYKLUWIO U
NPUATHBLIN An3ariH, OHWM CoBpaHbl Ha Heao-
porvx ronoekax U TwarenbHbIM 06pasom
oTCcTpoeHbl. CuctemMa cnpoekTnpoBaHa no
NPUHUMNY "TPpUaMnuHr' — BHYTPU KOPNy-
coB AC yCTaHOBNEHO NO Tpwu ycunutens,
Kaxabl U3 KOTOpbIXx paboTaeT Ha CBOWO
ANHaMU4eckyto ronoeky. PaspeneHuve vac-
TOT OCYWECTBNSAETCA aKTUBHbIMU PUNbT-
pamMu, BKIOYEHHBIMU neped YM34. Ak-
TUBHbIE OULTPLI, B OTAMYME OT NaccuB-
HbIX, UMEIOT 4aCTOTHbIE XapakTEePUCTUKU,
Hanbonee BNM3KNE K TEOPETUHECKUM, TaK
Kak Ha nx paboTy He BAUSIOT N3MEHEHUS

vMnenaHca ronoBOK B MOIOCE 4acToT.
Takoe TexHu4yeckne pewleHne xoTb W
CNOXHEEe KOHCTPYKTUBHO — B OTHOCUTE b~
HO Hebonbwom kopnyce AC BMECTO OQHO-
ro yCUnuTenst ycTaHoBMEHbI TPW, NO3BON-
N0 YNy4WuWTb 3By4aHWe, UCKMoYMNB nepe-
KPECTHbIE MCKaXeHWUs Kak B ycunutene,
Tak 1 B ronoskax. AnekcaHgp — rpamor-
HbI 3NEKTPOHWMK, U eMy YAanoCb CO3-
[aTb HEeZOopOryio, BeCcbMa Ka4yeCTBEHHO
3Bydawylo aktmeHyio AC. Bo3MOXHO,
MMEHHO MO 3TOW NPUYMHE aBTop MONy4un
NPU30BOI CeaHC NPOoCAyWwnBaHUs Anu-
TENbHOCTBIO 45 MUH.

Atenbe Styleacoustic Anekces
KoBaneHko npeacrtaBuno CBOW HOBblE
akycTnieckme cuctemsl (porto 7).

TpaguuMoHHas ons aBTopa TpaHCMUC-
CUOHHAas NMHUA cTana OCHOBOWM X akyCTU-
yeckoro odopmneHus. OcobeHHOCTU
TPAHCMWUCCUOHHOWN NMHUU: MOBbIWEHNe

KNJA Hebonbluo ANHAMNYECKOM FronoBKH,
MouwHas nopgada HY-cnekTtpa, xopouwee
paspelweHne 1 npaktTuyeckn 6e3 "rygéxa”
MO3BONSIOT CYLWLECTBEHHO MOHWU3WUTb rpa-
HULly BOCMPOM3BOAMMBIX 4acTOT B Cpas-
HeHuun ¢ odpopmnennem B Buae DU n 349.
EcTtecTBeHHO, eCTb 1 NOBOYHBbIN 3P PeKT —
370 "rpebEeHka” pe3oHaHCOB Ha BbIXOAE U3
nopTta; ¢ 3Tum npuxoautcs HGopoTbcs n
NONHOCTBLIO YCTPaHUTL He ypaértcsa. [Ons
noaoBbHOro akyctu4eckoro opopmneHns
NPakTU4eCcKn HET NPOrpaMM MOAEeNNpPoBa-
HWS, NO3TOMY HACTPOliKa TPAHCMUCCUOH-
HOW INHUM AOCTATOYHO CyObEKTUBHA.
Tonoskle AC Tango 8715 noCTpOeHbl NO
2,5-nonocHoi cxeme. Mo cytu, 310 KPynNHas
[BYXNOMOCHas cuctema c 7,5-A10MMOBON
MNO6acoBOM rOIOBKOM, YCUNEHHON CHU3Y
8-nonmoson HY-ronoskon u 1,5-aonmo-



Bon BY-ronoekon. To ectb B nonoce HY
paboTaloT ABEe pa3Hble roNoBKWU, 4TO A0-
BOJIbHO HEOObIYHO. MPUYEM BTN rONOBKM
MMeIoT creunanbHoe pacnosioxXeHne B
TPAHCMUCCUOHHOMN NUHUN 0N CHUXEHUSN
e€é pesoHaHcoB. bonbwon no nnowapu
nopT pacnonoxeH BHU3y c3agun. [onoca
BOCMNPOU3BOANMBIX 4aCTOT MO YPOBHIO
-3 a6 — 35...20000 Ny, wyBcTBUTENbL-
HocTb — 90 ab, HOMHanLHOE conpoTUB-
nexne — 4 Om.

Bonee GopxeTHaa mogens — 2,5-no-
nocHas AC Tango 861, npepHa3HauyeHa
nns HeBONbWNX NOMEWEeHNA 1 cnocobHa
pa3BuBaTb NPUINYHOE 3BYKOBOE [AaBie-
HVe Gnarogaps COBMecCTHON paboTe AByx
rofoBOK Ha O6WMI KaHan TPAHCMUCCUOH-
HOM nuHun. lNonoca BOCNPOW3BOAUMbIX
4yacToT no ypoBHio -3 ab — 35...20000 Iy,
yyBCcTBUTENbHOCTL — 89 b, HOMMHaNb-
Hoe conpoTtusneHne — 4 Om. Bo Bcen
nonoce 34 AC umeloT OCTAaTO4HO POBHbIN
UMMNEeHAaHc, NoaToMy HeT npobnem ans nx
Cco4eTaHus C TaMNOBbLIM YCUNUTENEM.

MaTp oTtedecTtBeHHOro ayamo Cepren
Nasuposud Bate n BukTtop JlyxaHuH —
nabopatopwus Batti Lab — nokasanu Bbic-
WWA KNacc B NOCTPOEHUU aKyCTUHECKNX
cucTtem. Ha BbiCTaBke AEMOHCTpPUpOBa-
nacb yXe M3BEeCTHas No NPOoLWIOMY rogy
AC Symphony Grand n coBepweHHO HO-
Baa Symphony 2 (¢poro 8 Ha 2-ii c. 06-
JIOXKMN).

AC Symphony Grand — 4eTbIpéxno-
NIOCHble, B KOTOPbIX BCE MapHble rON0BKU
pPacnonNoXeHbl CAMMETPUYHO OTHOCUTENb-
HO ueHTpa AC. Takoe pacnonoxeHne cos-
[AET oulyuleHne rpoMO3aK0CTU KOHCTPYK-
umn (a AC v BnpaBay TAXENbIE N KOHCTPYK-
TMBHO COCTOAT U3 TPEX OTAENbHbIX 6510-
KOB), HO 3aTO OHO CO3[aET O4EeHb PABHO-
MepHoe 3ByKOBO€ none. McuesaeT BcAkas
HanNPaBNEeHHOCTb Ha WCTOYHUK 3BYKA,
YMEHbLIAITCS KOMHATHble Pe30HaHCbl U
cTosiume BosnHbl. Cekummn CH-BY BbinonHe-
Hbl MO cxeme Aa’AnnonnTo. 3Ta cxema
ynyduwaet paBHoMepHoCcTb AYX Ha cpea-
HUX 4YacTOTax (CamblX BaxXHbIX ANS BOC-
npuaTUS) U pacwupseT auarpamMmy Ha-
npaBNeHHOCTMW No ropm3oHTanun, 6naropa-
pa 4emy 3aMeTHO pacwmpsaeTcs ONnTu-
ManbHasi 30Ha npocnywmnsaHus. [na Boc-
npouseBeneHns BepxHer 4acTun nonocel CH
1 BbICOKWX YaCTOT UCMONb3YIOTCA rONOBKN
¢ meTannmyecknm gudoysopom: gns CH —
TuTaHoBble, Ha BY — Bepunnuesbie. 3Tn

rOfIOBKM MMEIOT O4YEeHb NErKMe N O4eHb
xecTtkne andady3opbl U B CBOEM 4acCTOT-
HOM Avana3oHe paboTaloT B NMOPWHEBOM
pexume, 4YTO 3HAYUTENIbHO yny4ywaeT
Ka4ecTBO 3BY4aHWS U CMeLLaeT BEepPXHIO
rpanuuy BY o 40 klu.

AC Symphony 2 BbINnONHEHa Ha ronoB-
Kax ¢ BymaxHbiMu anddysopamu n nmeet
4aCTOTHYIO CTPYKTYpy B 3,5 nonocekl. 310
03Ha4aer, 4To opHa u3 H4-ronoeok pabora-
€T B CBOEM NONHOM AnanasoHe HY 1 B HUX-
Hel vactn pguanasoHa CHY, a ppyrag —
TONbko B AnanasoHe HY (poaBas Te camble
0,5 nonocbl). 3TO NO3BONSET YNyYWUTb
BOCMNPON3BEAEHNE CaMbIX HU3KMX YaCTOT,
roe TpebyeTcsa 6onbluas naowanb uanyya-
Tenein n 6onbwol 06BLEM cMewaemMoro
Bo3ayxa. Ha atnx yactotax H4-ronosku pa-
6oTaloT coBMecTHO. AC MMEIOT WMpPOKYIo
MOJI0CY BOCNPON3BOAMMBIX H4aCTOT, HU3Kue
MNCKaXEHUNS 1 XOPOLLYIO YyBCTBUTENIBHOCTb,
NnoaTOMy Hepeako MCMNoJb30BanuChb AJs
nemMoHcTpauun paboTbl PasnuyHbIX yCunm-
Tenein, NpeacTaBeHHbIX Ha BbICTaBKE.

Na6opatopus Prophetmaster Audio B
nnue Onera WamaHkoBa npeactasuna
3HAYUTENBHO YNYYWEHHbIN BapuUaHT ycu-
nutens Tierra (dpoto 9), AeMOHCTPUPO-
BaBLWErocs Ha OAHOW 13 NPOLWbIX BbiCTa-
BOK.

Ycunutens MHTEpPeceH Tem, 4TO ero
BbIXOAHOM Kackag 8 Obl Ha3Ban paboTato-
wumMm B "rpynnoBom knacce A". OH npeg-
cTtaBnsieT cobon 48 MUKPOCXEM MOLLHbIX
aHanoroBblx 6ydepoB, COEANHEHHBbIX
napannenbHoO 1 ynpasasiemMblx OT ycunute-
na Ha OY. Ux cymMmapHbIii TOK NOKOS —
okono 1 A, 4TO BNONHE COOTBETCTBYET
knaccy A. UHTepecHOW 0COBEHHOCTbIO
NPUMEHSIEMbBIX MWKPOCXEM ABASIETCH TO,
4YTO COCTaBAAOWME WX TPAH3UCTOPbLI He
BXOANAT B pexuM otcedkn. Camu bydepsbl
ABNAIOTCSA BbICOKONMHENHBIMU BbICTPO-
LENCTBYIOWMUMM YyCTPONCTBaAMN, npegHa-
3HaYeHHbIMY ANs PaboTbl C OTHOCUTENBHO
HWU3KOOMHOW Harpy3kon. Naoeonorua ato-
ro ycunurtens B 3HAYUTENbHOW CTeneHu
OT/IM4AETCS OT KNAacCU4YeCcKo U OCHOBBI-
BaeTCA Ha npuHUMNEe CYMMUPOBaHUA
TOKOB — Kaxaas MUKPOCXema BbIXOOHOMO
Kackapa paboTtaetr C ManbiM TOKOM, B
OonNTUManbLHOM pexume, HO Bonblioe Yuc-
N0 3TUX MUKPOCXEM, BKIOYEHHbLIX Napan-
nenbHO, MOryT ofecnedyntb Makcumanb-
HbI TOK B Harpy3ke 6onee 12 A Ha HU3KNX
yactoTax n no 20 A B umnynece.

OT0T BecbMa LWMPOKOMNOMOCHBLIA W
ObICTPOAENCTBYIOWMNIA NHTErPUPOBAHHLIN
ycunuTenb MOWHOCTU ABASIETCS Noruye-
CKUM NPOJOMKEHNEM NPEAbIAYLEro NPO-
ekTa. KOHCTPYKTMB 1 KOMNaeKTauus non-
HOCTbIO U3MEHEHbI, €CTb OTINYNS U B CXe-
Me. KOHCTpyKuMst — NOMHOUEHHOoe "[BON-
HO€ MOHO". Bnok nUTaHns — NONHOCTbLIO
CTabunM3npoBaHHbIN JNsi BCeX Kackanos
ycunenus. MowHocTtb 6noka nutaHus —
450 BT. CymmapHas EMKOCTb KOHAEHCATO-
poB B GUILTPE NUTAHUS COCTaBNSIET NOYTU
opHy dapany. Yemnutenb umeeT kpaTtyan-
Wnin NyTb CUrHana oT BxoAa A0 BbIxoaa —
BXOAHblE Pa3bEMbl U BbIXOAHbIE TEPMUHA-
Nbl YCTAHOBJIEHbI NPSIMO B Nnnare, kKoTopas
pacnonoxeHa napannenbHo 3aaHen naxe-
1, NO3TOMY NOABOASLLME NPOBOAA NPakK-
TUYeCcKku OTCYTCTBYIOT. HepgocTtaTok ycunm-
Tens — HWU3Kas BbIXOAHAA MOLLHOCTb:
30 BT — Ha Harpy3ke 4 Om n 15 BT — Ha
Harpy3ke 8 Om. lMNonoca nponyckaHus —
0...8 Ml'y, ckopoCTb HapacTaHWs BbIXO4-
HOro HanpsixeHusa — 400 B/mkc, oTHOwWwe-

Hue curHan/ wym — 120 gb, aHeproém-
KOCTb 6n10ka NuTaHua — oo 172 Ox.

Ycunutens NpoaeMOHCTPUMpPOBan Bbli-
COKO€ KayeCTBO 3By4aHWUS CO MHOrMMU
AC, xoTa ans Hero 6onee NOAXoAsT BbICO-
Ko4yBCTBUTENBHBLIE AC.

[un3aiiH kopnyca n ero KOMNboTEPHYIO
Mogenb paspabortan Bnagumnp Cywes
(komnaHws AST).

000 Razin & Musatoff Onera PasnHa
n KoHcTaHTMHa MycatoBa npeacTtaBuno
LWMPOKYI0 rammy npoaykumn (¢porto 10 Ha
2-ii c. 06s10XKN).

3TO namnoBble U TPAH3UCTOPHbIE YCU-
nMTenn, yecunutenun Ans ronoBHbIX Tene-
¢$OHOB, YyCUNUTENb-KOPPEKTOP, Pasnuy-
Hble akKycTuyeckme cuctembl. Bcé aTo
TWaTenbHo, NHXEeHepHO NpopaboTaHo, OT-
NIMYHO ODOPMNEHO N BENNKONENHO urpa-
eT. HaBepHoe, 3TO eAMHCTBEHHbIE y4acT-
HUKW BbICTABKM, Y KOTOPbIX YCUANTENN OC-
HauweHbl He TONIbKO KpacuBbIMU U YHK-
LMOHaNbHbIMW MHAMKATOPAMMW, HO eWéE u
aBTOMATMKOWN, KOHTPONMPYIOLWEN COCTos-
HWe annapaTtypbl U NOMOraloLwewn et Nonb-
3oBaTtbcA. PaboTa kaxaoro u3 ycunurenemn
ynpaBnsieTcs BCTPOEHHbIM MWKPOKOHT-
ponnepom.

N3 ycunutenen 6bin npeacrtasneH
XOPOLWO 3apekoMeHaoBaBwmnin cebs nam-
noBbIN "AHTPAUNT" BTOPON BEPCUUN C ABYX-
TaKTHbIMU BbIXOAHBIMW Kackagamu Ha



namnax 6C33C. YHUKanbHOCTb ycunantens
B TOM, 4YTO, HECMOTPS Ha TO YTO OH iBNSieT-
CSl ABYXTAKTHbIM, OH NPAKTUYEeCKWN HEe YCTy-
naeT No paspeLleHnio U MUKPOAMHAMUKE
TPMOAHLIM OOHOTaKTHBLIM yCuAnTenam, a
no 6acy n MakpoaMHaMmke — MOLLHbIM
NEHTOAHbLIM ABYXTAKTHLIM YCUNUTENAM.

Btopon namnoBein ycunutens —
"®apaoH”. EAMHCTBEHHbIN Ha PbiHKE WH-
TerpanbHbli  OBYXTAKTHbLIN  yCUAUTESNb
MOLLHOCTbIO 2x125 BT Ha "koponese Tpno-
nos” — namne M-70. YHWKanbHOCTb
3TOr0 YCUAMTENS B TOM, 4TO Ha Takux nam-
nax HMKorga He aenanu ycunutenen B UH-
TerpasbHOM UCNOSIHEHUK, a TONbKO B BUAE
MOHOOI0KOB C OTAENbHBLIM Npeaycunmte-
nemM. HecMOTpsi Ha TPYAHOCTW, CBA3AHHbIE
C TeM, 4YTO 3TOT TpUOoL umeeT BbICOKOE
BHYTPEHHEe conpoTuBneHne n Tpebyet
BbICOKOrO aHOAHOrO HanpsixeHwus, ero
npUMeHeHne No3BoNI0 A0OUTLCH BbICO-
KOW SIMHEHOCTU 1 MasbiX UCKaXEHU npu
Hernybokon obpaTHONM CBA3WN. YCTPOUCTBO
OCHalLleHO cucTemMamMu cnexeHus 3a pe-
xnmamu paboTbl 1 aBTonoa-

CTPOWKM TOKOB namn. Ycunm-

Tenb MMeeT MONAHODYHKLUMO-

HanbHbIA NYALT AUCTAHLMOH-

HOro ynpaBfneHusi, ¢ NOMO-

b0 KOTOPOrOo MOXHO pery-

nmpoBaTb FPOMKOCTb, Nepe-

K/oYaTh BXOAbI, OTKNOYATb U

BbINONHATL Apyrne GyHKUMn.
TpaH3MUCTOpPHbIE yCcunuTe-

M 6blin NpeacTasneHsl Mo-

nenbto Musatoff PA-20 — Ho-

BOW, NATON Bepcun C BCTPO-

eHHbiM LIATN. MaBHOe oTnmn-

yne 3Toro ycunutens — Hese-

poATHas TOYHOCTb Mepenayn

My3blKanbHOro MaTtepuana.

AOna eé pocTuxeHwa no-

TpeboBanoCb NPUMEHNTL Le-

NbIA PAA, KaK N3BECTHbIX, Tak U

HOBbIX Npuémos. Cpean Hux

6opbba C TEennoBbIMU WCKAXEHUAMWU B

aKTMBHbIX 3MeMeHTax, MUHUMm3auus da-

30BbIX MCKaXEHU B yCUUTENe, UCKoYe-

HWE N3 CUrHaNbLHOrO TPaKTa MeXKackaHbIX

KOHOEHCaTOPOB N YCUNIEHNE OT MOCTOAHHO-

ro Toka, CTaTuyeckasn u AuHammuyeckas cra-

6unusaums pexunma paboTbl BbIXOAHOrO

kackaga. [Ans MuHMMKU3aumMm NoMex npu-

MeHeHa TpEéxcTyneHyaTas ctabwunusaums

NUTaHNa NPeaBapuTeNbHOrO yCUnuTens.

Yeunutens obnapaet 6oratbim Habo-
poM bYHKUMIA ynpaBneHus ¢ MOMOLbIO
OOHOM  MHOTOMYHKUMOHANLHOW  PY4YKM
aHKoAepa MAn NOMHODYHKUNOHANBHOTO
nyneta Y. meeTtcs BO3MOXHOCTb NOA-
CTPOIKM KOPPEKTOPA MNOL XapaKkTepUCTUKn
rofIoBKN 3BYKOCHUMAaTenen, Boibopa vyB-
CTBMTEMBbHOCTU MO Pa3finYHbBIM BXOAaM,
BbIOOP PEXMMOB PaboTbl — MHTErpasnbHO-
ro ycunutens, ycunutens MOLHOCTU U
npeaBapuTeNbHOro yeunutens.

HomuHanbHaa BbIXOAHAs MOLLHOCTb
ycunutena — 120 BT Ha Harpy3ke 4 Om n
75 BT — Ha Harpy3ke 8 OMm, HennHenHble
nckaxeHus — 0,005 %, nonoca ycune-
Hus — 0...240 «lu,.

LLAMT  nocTpoeH Ha MwuKpocxeme
TDA1541A n paboTaeT Ha YactoTax 352,8
1 384 «l'u, NpUHMMan CUrHanbl NO onTuye-
CKOMY Unn KoakcuanbHomy kabersnto, ynta-
eT WAV-dannbl ¢ flash-nakonutens.

AKyCTMYECKME CUCTEMbI — YXE N3BECT-
Hble Musatoff AS-9, AS-10, AS-11 n Hosble
AS-12. 910 2,5- n 3,5-nonocHeie AC ¢

0O4YeHb UHTEPECHbLIM KOHCTPYKTOPCKMM pe-
weHnem HY-cekumn. B HUX ncnonbayotcs
OBe AVWHAMUWYECKME TOMOBKM PasHbIX TU-
nos, paboTaiolme Ha 0OWMIA 3aKkpbITbIN
06bEM. bacoBbIi perucTp BOCNPOU3BO-
antca HY-ronoskon anametpom 10 aon-
MOB, YCTaHOBfIEHHOW CHM3y kopnyca AC.
Mugbac BocnponssoamTca 6onee nérkon
1 BbICTPOW ronoskol (Mnasydepom) ana-
MeTpoM 8 AloiMOB, YCTaHOBMIEHHOW Ha
nmueBon naHenu AC, 6e3 npumeHeHusa B
Takmx cnyyanx dunstpa BY, 3awmwanouwe-
ro 9Ty rosfioBKy OT CaMbIX HWU3KUX 4acTOT.
3aecb xe auxeHne andaodysopa Mmagy-
depa Ha caMbIX HUXHUX YacToTax TOPMO-
3uTcs co3pasaemMblM HY-ronosxon nasne-
Huem BHYTpM kopnyca AC. Taknm o6pa3om,
BMecTo dunbtpa BY mncnonbdyetcsa aky-
cTnYeckas KOMneHcaums 4acTu curHana. B
pesynbraTe 6ac ctaHoBUTCS Honee ObICT-
PbiM 1 YETKUM BCNEACTBUE MaKCUMasbHOM
CKOPOCTM 1 TOYHOCTU paboTbl Muasydepa.

HoBble 60MblIMEe HAMOSMbHBLIE KOMOHKU
AS-12 cpenaHbl kak pacwuvpeHue yxe

n3BectHon mogenn AS-10. BepxHue Tpu
ONHAMNYecKme rofioBKN B HUX Takne xe, a
BOT B HY-cexkunn npnmeHeHa ronoska pas-
mMepom 12 OoiMoB, 4TO NO3BOAUSO MO-
JTYYUTb HUXKHIOKO TPaHWYHYIo YacToTy 25 My,
B KOHCTpyKLMK KOpNyca NPUHATHI MEpb!
015 N0AaBNEHUs BHYTPEHHUX PE30HAHCOB.

Noosfera Lab Uropa BuHorpaackoro
npeacTaBuna ABa MHTerpasnbHbIX TPAH3UC-
TOpHbIX yeunutens (¢poro 11 Ha 2-#ic. 06-
JIOXKMN).

Noosfera Echo v5 — ycunutenb 6e3
o6uen OOC, paboTaroLmin B YNCTOM Knac-
ce A C BbIXOAHbIM KackajoM, BbINOSHEH-
HbIM MO OAHOTakTHOW cxeme. Kak n xo-
polume namnoBble YCUNUTENn, OH AaéT Ac-
HbllA U ecTecTBeHHbI 3Byk. CnekTp uc-
KaxeHu Echo kopoTkuia, 6bICTPO cnaaato-
wun. Yeunutenbs nmeet nonHOYHKUMO-
HanbHOE AUCTaAHUMOHHOE YynpasneHue,
rMbHKO HaCcTpanBaeMblit KOHTPOANEP C MHO-
XecTBOM ynobHbIX yHkuun. HomuHanb-
Has BbIXOAHas MOLUHOCTb paBHa 35 BT Ha
Harpyske 4 Om 1 22 BT Ha Harpy3ke 8 Om.
Monoca ycunusaembix YactoT — 0,2 Iy,...
300 kl'y, no ypoBHio -3 ab. Ycunutens
nokasasn OT/INYHBIN 3BYK, OQHAKO Ero MOLLL-
HOCTU He Bceraa xBaTtano A5 03ByYMBaHus
60bLUNX MOMELLEHWI BbICTABKU.

Yceunnutene Noosfera Tarkus ssnaetcsa
nonHelM ycunutenem 6e3 obwenn OOC.
JlByXTakTHbIN BbIXOQHOW Kackad pabotaet
B knacce AB — cpeom ycunutenen 6e3
obuwen OOC 3To penkoe aBneHue, Takom

BbIXOAHOWN kackap TpebyeT ouyeHb Twa-
TenbHon npopaboTkn. Ycunutenb MNOBbI-
LWEHHOM BbIXOOHOW MOLLHOCTWN B KOMIEK-
Te ¢ BblcokOkavyecTBeHHon AC npeaHa3Ha-
YeH AN NPOCAYLNBAHUA MY3blkM B A0-
MawHunx ycnosusix. No cnoeam aBTopa, C
3TOW UENblo MCNOb30BaHa CXeMOTEXHMKA
YM34 6e3 npumeHeHus obwein OOC,
MWUHUMU3NPOBAHbI HENIMHEeNHbIE ncKaxe-
HUA 3a CYET cneumasnbHbiX CXEMOTEXHUYEe-
CKMX peLleHui, BbibpaHbl ONTUMasnbHbIE
TOKOBbIE PEXMMbI, NPUMEHEHbI BbICOKOKA-
YeCTBEHHbIE AeTanu n npudopsl, TWaTe Nb-
HO npopaboTaHbl y3nbl B 610Ke NUTaHUSA.
HomuHanbHaa BbIXOAHAA MOLWHOCTb —
220 BT Ha Harpy3ke 4 Om n 130 BT — Ha
Harpy3ke 8 OM. HenuHelHble nckaxeHuns
NPy HOMMWHANBHON BbIXOAHOW MOLWHOCTU
He npesbiwatoT 0,5 %; cnekTp nckaxeHun
KOPOTKMIA, ObICTPO chnapgalowmin. Beixoa-
HOe COoMpOTUBAEHWEe BO BCEM NOsoce Yac-
TOT paBHo 0,25 Om; nonoca ycunexnusa —
0,2 I'u...100 Iy no yposHio -3 ab.

OTOT ycunuTenb LUMPOKO UCNOMb30Ba-
NN YY4ACTHWKM BbICTABKWN 019
OeMOoHCTpauun 3By4aHus
CBOWX aKyCTUHYECKUNX CUCTEM.

000 "A.T."” AnekcaHgpa
TpycoBa NpeacTaBuio HOBbIN
TPAH3UCTOPHbIN WNPOKONO-
NIOCHBIN 1 BBICTPOAENCTBYIO-
wuin yeunutens Atomico 6e3
o6wwen OOC (poto 12).
OH yxe NosiBAsiNCA Ha NPo-
LWMOrogHen BbiCTaBKe Kak
npPOTOTUN, HO C Tex nop Obin
nepepaboTaH 1 Tenepb Npea-
CTaBfeH ero "cepunHbin™ Ba-
puaHT. Yeunutens Hacnepyet
CXEMOTEXHUKY npeabliayLmx
mopenei n cobpaH Ha TpaH-
3ucTopax B uenbHodppesepo-
BaHHOM afiOMWUHNEBOM KOp-
nyce, BbINOMHAOWEM pPOb
TennooTesoAa AN MOLHbIX
TpaH3ucTopos. [1ns nepeHoca Tenna Ha
KOPNyC NPUMEHEH TennoBOW HAcOC Ha
anemenTax lNenbrbe. CxemoTexHnyeckne
OT/INYNS HOBOMO YCUNTENS B OCHOBHOM B
KOHCTPYKUMn 610Ka NUTaHNA — NpUMeHe-
HUE CUHXPOHHBIX BbINPAMUTENEA U MUHUN-
Mn3aumns QJIMHbI CUTHASMbHBIX Lenen nos-
BOSINAIM CHU3UTb KOMMYTaUMOHHbIE NOMe-
xn ot Bl 1 oka3anu NONOXMTENbHLIN
addexkT Ha kadvecTBO 3Byka. [lpumeHas
OpUrnHanbHble KOHCTPYKTOPCKWE pelue-
HUA, AnekcaHapy yaanocb AobutbCca kak
NPEeBOCXOAHOr0 3BYYaHUA NPU HU3KOM
YPOBHE HENIMHENHbIX UCKaXeHun, cono-
CTaBMMOM C aHasiorMyHbIM NapameTpom B
ycunutenax ¢ obwen OOC; ona atoro B
ycunutene NpUMEeHEH koppekTop Xakc-
dopaa. Tok NOKOS BbIXOOHbLIX TPaH3UC-
TOPOB ONTUMU3NPOBAH B COOTBETCTBUU C
TennopaccenBaloLLMMM CBOCTBAMU KOP-
nyca. HomuHanbHas BbIXOAHaA MOLHOCTb
ycunutens pasHa 100 BT, nonoca ycunm-
BaeMblx YacToT — 0...3 Ml'u, koadpduum-
E€HT HEeNIMHEeNHbIX UCKaXEeHWA Ha HOMU-
HanbHoWn MowHocTn — 0,09 %.

OTOT ycunuTens UCNob30Banu 1 Apy-
rme y4acTHUKW BbICTABKM AN AEMOHCTpa-
unm ceoux AC, n ycunuteno Bceraa nerko
CnpaBnsncs C camoi pa3HoobpasHoOn Ha-
rpy3Kon.

Y70 KacaeTca amM3aniHa 1 kavecTsa U3-
rOTOB/IEHUS YCUNNTENS, TO OHWN 3aCyXu-
BalOT CaMbIX BbICOKMX OLEHOK. HO NnYHO 5
CTOPOHHUK KNACCUKK, NOJTOMY An3anH



Atomico MHe NOHPaBUCA MEHbLUE, YeM Y
npeabiaywmx ycunurenen AnekcaHgpa: Ha
MOW B3rnsig, yCUnutenb AOSKEH BbIMNs-
0eTb Kak YCUANTENb, a He Kaxk npexkpacHas
wkaTtynka. Kpome TOro, 1 He CTOPOHHWK
noaxopa, korga Ha kopnyce ycunutens
NONHOCTBIO OTCYTCTBYIOT OpraHbl ynpas-
neHus, a Bcemu ero GyHKUMaMM BO3MOX-
HO YNpPaBAaTb TONbKO C nynbTa Y.

Na6opatopus Fplay-acoustic Esre-
Hua lopnoBa — pebloTaHT BbICTABKU, HO
npeacTasmnna cpasy HeCcKosIbkO MHTepec-
HbIX N3OENNI: MHTerpasnbHble YCUInTenwu,
YCUUTENN-KOPPEKTOPLI AN NPOoUrpbiBa-
Tenewn rpamsanucu, akyctuieckme cucrte-
Mbl (poTo 13).

TPEXNONOCHBIN MHTErpasnbHbld yCUnm-
TeNb MOLLHOCTU C BCTPOEHHbIM KPOCCOBe-
POM pasgensieT CUrHan Ha TpPu 4YacTOTHbIE
MONOCHI N YCUNNBAET KaXAYo U3 HUX He3a-
BUCUMO. Takum 006pasom, MOXHO nosny-
YUTb pAL NPEeuMyLecTB: OnTumanbHas
CTPYKTypa aKkTuBHbIX GunsTpoB obecneymn-
BaeT cTtabunbHylo AYX, He 3aBuCsLLYIO OT

napameTpoB AWHAMUYECKUX T[OJ0BOK;
perynmpyemMmblin OTOENbHO ANA Kaxaon
4YaCTOTHOM NOMOCH! KOIPDUUNEHT ycune-
HUS; nNapameTpbl ycunuTtens (Hanpumep,
BbIXOAQHOE CONPOTUB/EHNE) MOXHO NOAO-
6paTb MHAMBUAYANBHO 019 KAXA0W ANHA-
MWYECKOW rofioBkn. BCTPOEHHbIN KpOoCcCco-
BEp MO3BOASIET PerynmpoBaTb YPOBEHb
CurHana B MOfioCax He3aBWCUMMO; Takxe
MMEeTCS BO3MOXHOCTb YCTAaHOBKW 4acTo-
Tol paspenedna HY n CH B uHTepsane
100...720 l'u, a anss CH n BY — B uHTEpBa-
ne 800...5300 lNy. 370 naéT BO3MOXHOCTb
NOACTPOUTb XapakTepUCTUKN KpoccoBepa
AN\ NpakTuYecku nbon TPEXNONOCHON
AC. B ycunutene umeeTcs 3awimra ot npe-
BbILUEHUS BbIXOAHOrO TOKA, 3almuTa akyc-
TUYECKMX CUCTEM OT NOCTOSAHHOrO Hanps-
XeHua Ha Bbixoge. Bcsi kommyTaumsa cur-
Hana nNpou3BOANTCH HaAAEXHbIMU pene,
PaCnONOXEHHBIMW Ha NnaTtax yecunutens.
HomuHanbHasi BbIXOAHAs MOLLHOCTb Ha
Harpy3ke 4 Om — 140 BT, Ha Harpyske
8 OM — 90 BT. HenuHenHble uckaxeHus
BO BCex kaHanax He npessbiwaiot 0,009 %.

MHTepecHbIM N HeoXunpaHHbIM peLue-
HUEeM O0Ka3asnca NU3MepUTEeNbHbIN ycunn-
Teflb MOLWHOCTW, TakXe TPEXMNOMOCHbINA.
Ero ocHoBHas 0COBEHHOCTb — BO3MOX-
HOCTb HacTpauBaTb 4YacTOTy pasgeneHus

NofIoC N YPOBHW CUTrHana no kaHanam
perynatopamu Ha nuuesol naHenu. lNpu
3TOM MMEEeTCs BO3MOXHOCTb CPaBHMBATb
pPas3nnYHbIE HACTPOMKK NPABOro 1 NeBoro
KaHafioB C NMOMOLLbIO CreLmasbHbix nepe-
KnoyaTenen Ha nuueBown naHenu. Takxe
BO3MOXEH NepeBofd, ycunutens u3 Tpéx-
NOJSIOCHOrO pexXuma yCUNeHus B ABYXNO-
NIOCHbIA, C BO3MOXHOCTBIO PerysimpoBku
YPOBHS 1 4acTOThbl cpe3a as1n cabsydepa.
C 3TUM yCunmTenem BO3MOXHO N3MEPUTb
4YacTOTHbIe xapakTepucTuku mobeix AC n
npocnywaTtb UX C Lenbio YyTOYHEeHUs Yac-
TOT pasgeneHna u pacyérta nacCUBHbIX
KpoccoBepoB. Ycunutenb cnocobeH pa-
60oTaTb Ha NMOOYI0 HU3KOOMHYIO Harpyaky,
4YTO MOBLILWAET ero yHMBepcanbHOCTb. Ho-
MWHanbHasi BbIXOAHAs MOLWHOCTb Ha Ha-
rpyske conpoTtusnexdnem 8 Om — 160 Br,
4 0Om — 240 BT, 2 Om — 300 BT1! Koad-
OUUNEHT rapMOHNYECKUX UCKAXEHUN He
npesbiwaeT 0,004 %.

Ob6a ycunutens AeMOHCTPUPOBAUCH
6e3 BepXxHWX KpblleK KOPMycoB, Tak 4TO

MOXHO ObIfI0 BUOETb UX "Ha4YMHKY" — ne-
YyaTHble NnaThl, TPaHCHOPMATOPbI, dNEMEH-
Tbl GUNBTPOB, BHYTPEHHUIN MOHTaX, N MHO-
rme NnoceTuTenn NHTEPECOBaNUChb BHYTPEH-
HUM YCTPOWCTBOM 3TUX yCUNUTENEN.

Mpwu BbIGOpe KOHCTPYKUMN AC rnaBHOWM
3apaveln ctana BO3MOXHOCTb MCNOMb30-
BaHUA Kak TPEXMOSIOCHOro BapuaHTta (Ha-
NosibHOE UCMOSIHEHWE), Tak U ABYXMNOAOC-
HOro (NofoYHoe ncnonHexHne). 3a OCHOBY
6bina B3ATa KOHCTPYKUMA AC n3BecTHOro

paTtckoro paspabotumnka Troels Gravesen.
Takown BbIGOp ce65 NONMHOCTLIO ONpasaan n
npeKpacHo NogoLWEN K MHOrOnOSIOCHbIM
cucrtemam.

Kpome Toro, noceTutensim BbiCTaBku (U
BCEM XenawLwuMm) npeanaranucb 3sek-
TPOHHbIE MOAYNN MO 3BYKOYCUAUTENbHOM
TemMaTuke — OTNaXeHHble nnaTbl 4ns ca-
MOCTOSITENIbHOM COOPKM PasfNyHbIX CUC-
TeMm 3ByKOycuneHus. B 3T0T nepeyeHb BXO-
OAT YCUAUTENU MOLLHOCTU, BXOOHbIE W
BbIxoaHble 610ku ¢ pa3dbémMamu XLR n RCA,
perynatopbl Tembpa, AByX- U TPEXNONOC-
Hble KPOCCOBEpbI, MpeaycunnTenn-kop-
peKTopbl 4Ns ronoBok rpam3anucu (MM un
MC), ycTponcTtBa 3almTbl U NUTAHUS —
BCero 35 pasnuyHbix Moaynen.

000 Viawave Audio B nuue Omutpus
MannHoBCKOro NpeacTaBuiO yCoBEpLUEH-
CTBOBaHHbI BapuaHT (poTo 14) yxe uns-
BECTHOMN N XOPOLWO 3apeKkOMeHO0BaBLUen
NIEHTOYHOW BbICOKOYACTOTHOW TONOBKN
Viawave GRT 145. 3ta ronoska pa3paboTa-
Ha AMutpuem mn yxe npoums3BoauTca B
Poccun.

B neHTO4YHOI ronoBke npoBoaswas
MembpaHa (neHTa) pasmellaeTcs Mexay
OBYMsi MOJOCAMU MOCTOSIHHOMO MarHuTa.
[epeMeHHbIN TOK, NPOXOAALNI Yepes NeH-
Ty, 3aCTaBnsieT neHTy konebaTbca B Mmar-
HUTHOM 3a30pe 1 U3My4aTb 3BYKOBbLIE BOS-
Hbl. [lns cornacoBaHus IeHTbl CONPOTUBIE-
HWEM HEeCKOSIbKO [AEeCATKOB MWUNOM C
BbIXOOHbIM CONPOTUBMEHNEM yCUnnUTensa B
KOPMNYC rofoBkn BCTPOEH TpaHcdopmaTtop.

JleHTouHbIN rpomMKoroBopuTens obna-
[aeT OByMa 3ameyvaTenbHbiMU CBOWCTBA-
Mn. Bo-nepBbix, eHTa ABASeTCs NpakTuye-
CKN HEBECOMbIM nanyyatenem. Hanpumep,
mMacca anioMUHUEBOW NEHTbl TOAWMHON
7 MKM Takas xe, Kak y BO3[yLIHOro cros
ToNWMHOM 15 MM, pacnonoXeHHOro nepeq,
NIeHTOl. 3TO paclwmpsieT Nofocy BOC-
NPOU3BOAMMBIX YaCTOT B YNbTPaA3BYKOBYIO
obnactb. Bo-BTOpbIX, MeEMOpaHa nany4aet
3BYK BCEW MOBEPXHOCTbID. ITO MOBbiLLAET
0oTAayy rofioBKM U CHUXAET UCKaXeHUs.

Bnarogaps 9TUM CBOMCTBAM fIEHTOYHbIN
rPOMKOroBOpPUTENb NO3BONSET BOCNPOU3-
BECTV TOH4YaliliMe 3BYKOBbLIE HIOAHCbI U
npuaatb My3bikasnbHbiM 06pa3am Heobbl-
YarHylo BO3AYLHOCTb Y PEeanMCTUYHOCTb.
JIeHTO4YHaa ronoBka — C/IOXHOE W
BbICOKOTEXHOMOrnyHoe usgenve. Tpebo-
BaHWA K HEeN BbICOKNE N BECbMa NPOTMBO-
peuyusble. OAHA U3 rMaBHbIX TPYOHOCTEN —
KOHCTPYKUMS NeHTobl. JleHTa gomxHa obna-
Aatb onpenenéHHbIMM CBOMCTBAMU U He



pacTsarmBatbCs Npw akcnayataumn. Jpy-
ro BaxHoOW 3apaden ABNAETCA OObLEM,
pa3mepbl 1 HanosHeHne 3aaHen kamepsbl:
neHTa npu konebaHuax M3ny4aeTt 3ByK B
06€e CTOPOHbI, NO3TOMY U3Ny4eHne 3aaHeEN
CTOPOHbI MembpaHbl HeobxoamMmo noaa-
BUTb. Bce aTn 3apaym peweHbl Jmutpnem
BecbMa ycnewHo. B npeacraBneHHon Ha
BbICTaBKe rofloBKE BMNepBble B MUPOBOMN
npakTMke npumMeHeHa coOCTBEHHas Tex-
HOMorna repmeTusaumm BO3QYLWIHOMO
3a3opa Mexay NeHTOM 1 noalcamn mar-
HWUTOB. JTO NO3BOAWIO PAAMKANBHO CHWU-
3UTb HENMHEWNHbIE UCKAXEeHWa 1 pacliun-
PUTb YACTOTHYIO NOMIOCY BHM3, COXPaHMB
YUCTOTY M NPO3PAYHOCTb 3BYHAHUS.

KauyecTBO 3TOM rONOBKM OLLEHEHO NO
LOCTOMHCTBY — pPsf, HALWMX NpoOu3BoAUTE-
neni AC (B TOM 4ncne n y4acTHUKOB Bbl-
CTaBKu) UCNONb3YeT e€ B CBOEN Npoayk-
umn. KomnaHms umeeT npepcraBuTesb-
ctBa B CLUA n Kanape, B 3anagHon EB-
pone, Asctpanuu, Uhaun, Kutae, Kopee,
AnoHnn.

®dupma DS acoustic npeactasuna
nnasmeHHble TBUTTEPLI VAGSg (dpoTto 15)
nponssoacTea komnaHuu Viger-audio,
eweé oOHOro OTeYeCTBEHHOro pas3paboT-
4MKa aKyCTUHEeCKMX nanydaTtenen.

OnekTpoayroBo rpoOMKOroBOpuTENb
(345") — T!n 3BYKOBOro nany4yartens, oco-
6EHHOCTbI0O KOTOPOro SIBASIETCA 3MeKTpu-
yeckass gyra, nNpov3BoAsiLas 3BYKOBble
konebaHus. Teno 3anekTpuyeckon A[yrm
MMeeT Maccy U UHepLUMio, PaBHylO Mone-
KYNSIpHOW QNS BO3Ayxa, N ABASETCH npak-
TUYECKM TOYEYHbIM UCTOYHUKOM Koneba-
HWIA, 4TO NO3BOMAET MNOMYYUTb Hauy4wmne
aMnNAnMTYQHO-4aCTOTHbIE U nepexogHble
XapakTepuUCTUKN, a 3HA4YUT, U BbICOKYIO
BEPHOCTb 3By4YaHusl. [MOCKOMbKY Yy 3TUX
n3ny4atenen HeT andodysopa n He BO3HU-
KaeT HUKaKuUX MexaHW4eckux nubo obb-
EMHbIX PE30HAHCOB, OHU HE BHOCAT B 3BYK
HUKaKNX UCKaXeHWn n obnagaloT Hepoc-

TUXMMbIM A5 n3nydYatenen apyrux Tunos
KayecTBOM 3ByvaHus. [MpepcrtasneHHoe
YCTPOMCTBO — MPOCTOE N HafEXHoe pe-
weHne, NUWEHHOE HepoCcTaTKkoB MeMm-
OpaHHbIX nanyyvatenen (amdodysopos),
NOCTPOEHHOE Ha TBEPAOTESbHbIX KOMMO-
HEeHTax C BO3MOXHOCTbIO UCMOb30BaHUA
B npodeccuroHansHon chepe, cnocobHoe
paboTatb 24 4 B LUMPOKOM Temnepatyp-
HOM Amana3oHe C HecTabunbHOW ceTblo,
He Tpeobyiollee cneumansHOro o06CnyXu-
BaHMA U 3aMeHbl PACXOAHbIX YacTen. Xa-
pakTepuctukm I ocTaloTcs cTabunbHbI-

MU Ha NPOTSXEHUN BCen akcnayaTaumm, n
B CU/Y OTCYTCTBUS 3N1E€KTPOMEXaHNYECKNX
Y3/10B BbIXO4 U3 CTPOS MO NpuynHe nepe-
rPY3Kn HEBO3MOXEH.

MapameTpbl yCTPOWCTBA: 4aCTOTHbIN
AmanasoH (no yposHio -6 ab) — 2...20 'y
1 MoxeT 6bITb pacwmnpeH ao 40 klu; ropu-
30HTasbHbIM 1 BEPTUKASbHbIN Yrbl NOKPbI-
Tna (no yposHio -6 ab) — 60 rpaa.; nuko-
BOe 3BykoBOe aasneHmne — 110 gb Ha pac-
CTOSHUM 1 M.

KoHCTpykuMs mnanyyatens 3awjmuieHa
naTeHToMm, a 6onee NnoapobHyo MHPopma-
LMIO O ero KOHCTPYKUMK 1 paboTe MOXHO
nonyynte B [1].

JNlab6opatopus Linear Installation no-
Kazana WHTerpanbHbii TPAH3UCTOPHbLIN
ycunutens n agsyxnonochHyto AC (¢poto 16).

Ycunutenb BbINOSIHEH MO TEXHOOMMK C
rny6okon TokoBoW OOC, ero BbIXOOHOW
kackap, paboTaeT B knacce AB. BbixogHas
MOWHOCTb Ha Harpy3ke 4 Om pocTturaer
100 BT1. AC BbINOMHEHa Ha TOMOBLIX AMHA-
MUYecKMx ronoBkax Scan-Speak n nmeer
akycTunyeckoe odopmneHune ¢ Pa3onH-

BepTopoM. [loceTutenn BbICTaBKU
Tenno BCTPETUM €€ HOBOro y4acT-
HuKa, Tak 4To AebT MOXHO Ha3BaTb
yAAYHbIM.

Na6opatopusa KiVsound npea-

cTaBuna HeCKONbKo Moaenel namno-
BbIX YCUIUTENEN-KOPPEKTOPOB ANA
MarHUTHbIX 3ByKOCHMMaTenNewn B Npo-
UrpbIBaTENAX BUHUNOBLIX FpamMnnac-
TUHOK. 3TO ABEe moaenu: Dual Mono n
coBeplweHHO HoBas Black Jack
(dpoTo 17). Oba koppekTOpa pac-
cuMTaHbl Ha paboTy C MarHUTHbIMU
ronoskamu Tunos MM n MC.

Mopenb Dual Mono BbinonHeHa

KOHCTPYKTMBHO Kak "[ABONHOE MOHO".
Takor NpUHUMN NOAHOCTBLIO UCKAIO-
4YaeT BO3MOXHOCTb B3aMMHOIO BANS-
Hus kaHanoB. B npepBapuTenbHoM
Kackage MCnosib30BaHbl BbICOKOKA-
YeCTBEHHble MNOBbIWAlOWWE TPaHC-
dopmaTopbl C MarHUTONPOBOAOM M3
nepmannos.

Mogensb Black Jack obecneuynBa-
eT NPaKkTU4eCKn TOT Xe YPOBEHb kayeCTBa
3BYyKa, 4T0 1 Dual Mono, HO Npy MeHbLuen
cTonmocTn. OHa oTNnyaeTcsa BECbMa Npo-
AYMaHHOWN KOHCTPYKLMEN, a Takxe BbICO-
KM Ka4eCTBOM WCMOAb3yeMbIX KOMMO-
HeHToB. Black Jack wmeeT Ha nepegHen
naHenn peryimpoBky rpPOMKOCTU 1 HanaH-
ca, 4YTO NO3BOMSET NOAKNIOYUTL ero
HaANPAMYID K YCUAUTENI0 MOLWLHOCTU.
Takxe B AaHHOW MOAEeNnn ucnonb3yeTtcs
cuctema PRO.S.B.S (Processing Sound
Bass System), koTopas yBenuuiuBaer
noabém HY (Ha yacTtoTte 70 Ny Ha 3 ob)
OJ19 NPOCNYLLNBAHMA rPamM3anncu C NoHU-
EHHbIM YPOBHEM HU3KMUX 4ACTOT.

B ob6oux ycTponcteax 610kn nutaHms
BbIMOJIHEHbl B BUAE OTAENbHbIX MOoAyNein.
370 06ecnevnno o4eHb HU3KUI MNeaaHc
MCTOYHMKA W NUTAOWEE HanpsXeHue,
NINLWEHHOE NOMEX N HECTabUNbHOCTW.

NINTEPATYPA

|. Burepb B. WMoOHODOHLI
Paauo, 2016, Ne 5, c. 12—16.

ceropHa. —



HOBOCTU BELWWAHUSA

Paspen Begé€r B. NYJISIEB, r. AcTtpaxaHb

POCCHaA

MOCKBA. "Pycckas Megwnarpynna”
3aBepwuna k 30 Hoabpsa komnnekc paboT
no co34aHni0 CUCTEMbI PaANOBELLAHNS B
CeBepo-3anagHoM aBTOMOOWILHOM TOH-
Hene 1. MockBbl (CepebpsHobopckune
TOHHENN), COCTOAWEro N3 TPEx "HUTOK".
3T aBTOMOOUAbHBIE TOHHENU SABASIOTCA
OAHUMU N3 cambix 6e30NacHbIX U CoBpe-
MEHHbIX 1 UMeloT obwyio anuvHy 6onee
3 kM.

Tenepb y Xutenen v rocten CTonnupl,
KOTOpble nepepsurawTca B Nnodbom n3
OBYX HarnpaBneHuin B TOHHene, nosBu-
flacb BO3MOXHOCTb cnywaTb 3dup BCex
paanocTtaHuun "Pycckon Mepwunarpyn-
nbl": "Pycckoe paguo”, DFM, "Xut FM",
"Pagno Maximum" u "Paguno Monte
Carlo” (mnctouyHmnk — URL: http://
mediaguide.ru/?p=news&id=5c003
fed (24.12.18)).

lMpes3eHTaums HOBOW apKTUYECKON
pagMocTaHumm, kotopas OyaeT BewaTtb
Ha ANIMHHBIX U KOPOTKMX BOMIHAX, NpoLwina
B paMKax MexAyHapOAHOro UMpKymMno-
napHoro koHrpecca CMW "Apktnuyeckun
Megmnamup”. lpoekT Hauened Ha BO3-
poXxaeHne poOCCUNCKOro LWupokodop-
MaTHOro BeWwaHusa gns xmutenen n pabor-
Hukos KpanHero Cesepa.

OupekTtop pagno "Pycckas ApkTuka”
Onbra CredaHoBa oOTMeTUNA, 4TO B
Poccumn ceroaHs eCTb HECKOSbKO CeBep-
HbIX PAANOCTaHLUMIA, HO BCe OHWN paboTaioT
B YKB-anana3oHe, a 3Ha4nT, Ha yaaneHnu
40...50 kM OT nepenaTyMKoOB MPUHATL UX
curHanbl HeBO3MOXHO. OHa Takxe oTme-
TUNA, 4TO CEerofgHA B apkKTUYECKUX LWNPO-
Tax MOXHO NPUHATb CUTHaNbI PaanoCTaH-
unin n3 lepmanun, AnoHun, BaTukana,
CWA, Typuun, Wtanun, dununnut,
MHoun n paxe ¢ Magarackapa, HO He 13
Poccuun.

Mo cnosam CredaHoBOW, NnaHupy-
eTcsa co34aTb CEMb OMOPHbIX 30H Bewa-
HUS Ha ANUHHBIX U KOPOTKUX BOSIHax B
ctaHpapte DRM (undposoe BewaHue),
6naropaps yemy, Hanpumep, Ha Aman un
Tanmblp MOxXHO 6yneT BewaTb w3
HoBocunbupcka. KoHTEHT paguocTtaHumm
Ha 40 % 6yneT cocTosTb M3 pPas3roBop-
HbIX Nnepega4 n Ha 60 % n3 My3blKanbHbIX
KOMNO3unumin. B kavecTse TeM 3anBneHbl
nctopun 06 ocBoeHun n 60eBbIX Ael-
CTBUAX B ApPKTUKE, 3KOSIOrusa, KynuHap-
Hble Tpaguuun CeBepa, HOBOCTU C
Bonbwon 3emnn n MHoOroe apyroe
(vctoyHnkn — URL: https://ru.arctic.
ru/news/20181210/814946.html,
http://radioarctica.ru/wp-content/
uploads/2018/10/Papuo-Pycckan-
ApkTuka.pdf (24.12.18)).

OT aBTOpa py6puKMN: NPOEKTOB MO-
nobHoro poga 66110 MHOrO, Npegnonara-
NOCb, YTO BelaHne Ha KOPOTKUX, CPEeAHUX
N OAVHHBIX BOMIHAX NepenpéeTt B BeaeHue
MYC, BOeHHbIX N T. a. OgHAKO HUKAKNX
CABWUIOB He 3aMeTHO Ao cux nop. MNpea-
naraemMoe pelueHue Bbi3blIBaeT MHOIO BO-

MpumeyvaHune. Bpems scrogy — UTC.
Bpems MSK = UTC + 3 4.

npocos. [MaBHbln — rae npnobpecTn npu-
émHnkn DRM-Bewanns? Nx mano Bbinyc-
KalT gaxe 3a pybexom, a B Halen cTpa-
He, 3a UCKJTII0YEHNEM OMbITHbIX IK3EeMMNs-
poB, co3aaHHbix B Havane 2000-x, HeT
pa3paboTok, NPUroAHLIX OJ1I1 MaccoOBOro
npoun3soacTtea. Bropon Bonpoc — ckonb-
KO 3TOT cambil NPUEMHMK ByaeT CTouTb?
N «xTo 6ymeTr onnasmBaTb CTOMMOCTb
NMUEH3MI, NepenaTymkoB, PaboTy XypHa-
ANCTOB U T. 4.7

AAODBIFTENA. TTPK "Agbires” B 3uMHeM
ce30He TpaHcanpyeT nNporpamMmbl MHOBE-
LWaHMs Ha KOPOTKMX BOSIHAX Mo cneaytoue-
MY pacnucaHuio:

— no noHegenbHukam — ¢ 18.00 po
19.00 Ha aabirenckom, apabckom 1 Typel-
KOM A3blKaXx;

— no naTHuuam — ¢ 18.00 po 19.00 Ha
aabIreiCKoM A3blke;

— no BockpeceHbaM — ¢ 19.00 mo
20.00 Ha agpIreckoM A3bIKe.

Bcé BeuwaHne BeneTcs Ha yacTtoTe
6000 My, MowHOCTbL nepepaTyvka —
100 kBT, a3umyT — 188°. Cant NMPK "Agpi-
res”: http://www.adygtv.ru/programs/
radio-inoveshchanie/broadcasted/.

ANTAUCKUUN KPAWU. PagunoctaHuusa
"lOmop FM" Bo3Bpawaetcs B r. bapHayn.
17 nekabps Hayanocb BeuwaHwe B CTO-
nvue AnTanckoro kpas Ha 4vacTtoTe
89,2 Mly, (nctounnk — URL: http://www.
gpmradio.ru/news-page/uid/14817
(24.12.18)).

BOJITOrPAACKASA OBJ1. PagnocTaH-
umn, pabotatowwme B r. Bonrorpage B YKB-
AmanasoHe, npuBedeHsl B Tabn. 1 (uc-
To4yHnkn — URL: http://www.volgograd-
trv.ru/radio.aspx, https://vk.com/
volgograd_fmtv (24.12.18)).

KAPA4YAEBO-HYEPKECCUSA. Paawno-
ctaHums "Radio ENERGY" npogonxaeTt
yKpennaTb CBOW NO3uummn Ha tore Poccun.
B cepeauHe pexkabps 2018 r. Havanocb
BewaHune ctaHumm B KapayaeBo-Yepkec-
ckon Pecny6nuke Ha uvacTtoTte 107 M.
MNepepaTtumk yctaHoBneH B . YcTb-Ixe-
ryta (uctoyHuk — URL: http://www.
gpmradio.ru/news-page/uid/14833
(24.12.18)). . .

KPACHOSAPCKWWN KPAMWN. B ceTb pa-
anoctaHumn  "UckaTtens” pobasunca
r. Hopunbck, BewaHue c¢ 3 pekabps
Benertcs Ha yactote 104,5 My (mc-
ToyHMk — URL: https://vk.com/
radioiskatel?w=wall-97303258_
13576 (24.12.18)).

11 pekabpsa B . HopunbCcke Havyanocb
BewaHne "Paguo [ada” Ha uyacTtoTe
106,5 Mly (nctoynnk — URL: http://
www.krutoymedia.ru/news/5802.htm
(24.12.18)).

KPbIM. 1 nekabpsa TaHueBanbHas pa-
anoctaHuma DFM Havana BewaHue B
r. Cumdeponone Pecnybnukn KpbiM Ha
yactote 92,3 MlNu. MowHocTb nepepat-
ymnka — 1 kBT. Ha cerognsawHuin neHbs DFM
pacnonaraeTt 119 nepepatynkamut n ocy-
wecTsnaeT Bewanne B 1082 ropoaax Poc-
cun n 6anxHero 3apybexba (MCTOYHUK —
URL:  http://russianmediagroup.ru/
live/thenews.asp?id=54150
(24.12.18)).

MOCKOBCKASl OBJI. 12 pnekabps
BewaHne paguocTtaHumn "Pycckuin xut"
Havanoco B . Cepnyxose. Tenepb xuTenun
ropoga CMOryT KpPYrfiOCYTOYHO Hacnax-
[ATbCH NYYWWMN XMTaMU Ha PYCCKOM
as3blike. YacToTa BewaHua — 99,4 Mlu,
cant ctaHuun <http://www.ruhit.fm/>
(mctouHuk — URL: http://www.
krutoymedia.ru/news/5806.htm
(24.12.18)).

MOPAOBUYA. BewaHne pagnocTaH-
unn "Petpo FM" B r. CapaHcke odpuumn-
anbHO cTtaprtoBano 14 pexabps. Mpo-
rpammbl "PeTpo FM-CapaHck" MOXHO
yCAblWaTb, HAaCTPOUB CBOU NPUEMHUKMK
Ha 4acTtoTy 96,2 Ml'y (nctouyHnk — URL:
http://saransk13.ru/vechno-
molodoe-radio-v-saranske-nachala/
(24.12.18)).

NEH3EHCKAA OBJ1. PagunocTtaHuus
"HoBoe paauno” ¢ 3 nekabpsa paboTaeT B
r. Cepnobcke Ha wactoTe 100,5 My
(nctouHmk — URL: https://twitter.com/
newradio_ru/status/106950151798
2507008 (24.12.18)).

NEPMCKUN KPAWU. K cetn ropopos
BelwaHns pagnoctaHummn "Taken FM" npu-
coegnHunncb cpasy aBa ropoga lMepwm-



ckoro kpas: KyHryp (vactota BewaHms —
106,4 Ml'u) n YycoBson (4acTtoTa Bewia-
Hus — 90 Mlu) (uctowHmk — URL:
http://www.krutoymedia.ru/news/
5822.html (24.12.18)).

C 19 pexabps B r. bepe3Hukn Havyana
CBOE BeulaHue paguocTaHuusa "BecTu
FM". TpaHcnsiumMs cTana BO3MOXHOM 6na-
rogaps peanmdyemon PTPC nporpamme
MoaepHu3aumn 1 pa3BuTua ceTu sella-
HUA "BCepoCCUNCKOon rocyaapCTBEHHON
TeneBU3MOHHOM U paguoBelaTensHon
KOMMaHmn".

Parnee "Bectn FM" ocywecTtsnsanu
CBOE BelaHne Tonbko B T. [lepmun, a ¢
nekabps 2018 r. nporpammel paanocTaH-
UMM ctanu [OCTYNHbl Xxutensm bepes-
HuKoB Ha 4vacTtote 107 Mlu. MowHoCTb
nepepatynka — 1 kBT (uctouyHmnk — URL:
http://perm.rtrs.ru/prof/rtrs-region/
newspaper/v-bereznikakh-nachala-
svoe-veshchanie-radiostantsiya-
vesti-fm/ (24.12.18)).

NPUMOPCKWUU KPAW. C 11 pnekabps
paguocTaHumsa "lNpumopckas BonHa"
paboTaeT B r. YCCypumcke Ha 4acTtoTe
90 Mly. Cant ctaHummn — <http://
www.primvolna.ru/> (uctoyHmk — URL:
https://vk.com/primvolna?w=wall-
52252609_79 (24.12.18)).

CEBEPHASl OCETUS. K pervoHans-
HOM ceTu pagmocTaHummn “"Love Radio”
11 nekabps npucoeaunHuncs 1. Bna-
AvkaBkasd, 4acTtoTa  BewaHus — —
105,3 MlNy (nctouynnk — URL: http://
www. krutoymedia.ru/news/5804.htm
(24.12.18)). . .

CTABPONOJIbCKUN KPAWU. B
r. CtaBponorne 18 nexkabps Ha4anoch Be-
wanune "Pagno Poccun” B HoBOM ¢op-
maTe Ha 4actote 95,6 MIy. o 3Toro
MOMEHTa nocne npekpauieHs TpaHcns-
LM Ha CpeaHMX BOSTHaX HOBOCTU, aBToOP-
CKMe nporpammebl, penopTaxu, My3bl-
KanbHble N Ny6AMuUnCcTUYECKne Nporpam-

Mbl MOXHO 6bIfIO CAywWaTb TOMbKO NO
NPOBOAHOMY BeLaHUIO (UCTOYHUK —
URL: https://stavropolye.tv/news/
society/117005 (24.12.18)).
TATAPCTAH. B Hauvane pekabps B
r. bByrynbme Havanocb Beuwaxune "Paano
Jaya” Ha yacTtoTte 94,8 MI'Y (MCTOYHUK —

URL: https://vk.com/tatarstan_radio
tv?w=wall-14553046_34132
(24.12.18)).

TYJIbCKAS OBJ1. 12 pnekabpsa pagwo-
ctaHumsa "lOmop FM" Havana BewaHve B
r. EbpemoBe Ha sacTtote 96,2 Ml (uc-
ToyHnk — URL: http://www.gpmradio.
ru/news-page/uid/14783 (24.12.18)).

YOMYPTUA. BewaHne pagnocTtaH-
unn "Maximum® B r. MIxxeBcke cTapToBa-
no 1 pekabpsa Ha vactote 93,5 Mlu,.
MowHocTb nepepatynka — 100 Br,
KoTopylo B Byayuiem nnaHupyeTcs yse-
amunTb go 1 kBT (nctoyHuk — URL:
http://russianmediagroup.ru/
live/thenews.asp?id=54147
(24.12.18)). . N

XABAPOBCKUWN KPAW. 4 pexabps
paguocTtaHumio "Comedy Radio” Ha
yactoTe 103,3 My ycnbliwan r. Xaba-
posck. Cant ctaHumn <http://comedy-
radio.ru/> (nctoynnk — URL: http://
www.gpmradio.ru/news-page/
uid/14703 (24.12.18)).

XAKACUSRA. B ceTb paguocTaHumun
"UckaTenb” pobaBunca r. AbakaH, Bewa-
Hue ¢ 3 pekabps BenéTca 34eCb Ha
yactote 90,6 MIy, (nctoyHnk — URL:
https://vk.com/radioiskatel?w=wall-
97303258_13576 (24.12.18)).

3APYBEXHOE BELLAHUE

EMMNET. "Pagno Kamp” Ha pycckom
A3blke MOXHO cnywaTtb ¢ 19.00 no 20.00
Ha vacTtoTe 9590 kI, BewaHne C O4eHb
naoxon moaynaunen curHana. MowHocTb
nepepatynka — 125 kBT.

KUPrM3ama. OAO "PMNO PMTP"
obecneynBaeT TpaHCAAUMIO Tene- n pa-
anonporpamm B Kbelpreiackonn Pec-
ny6nuke (oduumanbHoe HasBaHue).
OoHUM N3 caMblX MOLLHBIX NepeaaLmnx
ueHTpoB aBnaetcsa PrLl  "KpacHas
peyka”, pacnonoxXeHHbln B Yywnckon

o6nactn Kuprusuu. Npeanaraem nosHa-
KOMUTbCS C ocHaweHunem PrU, speme-
HEeM BellaHus 1 YacToTamu, NpuBeaEH-
HbiMM B Tabn. 2.

CLUA. "BceMmupHoe pagmo aaBeHTUC-
ToB" ("Adventist World Radio™) ¢ npo-
rpaMmMamMm Ha PyCCKOM s3blke (OHW

Ha3bliBatoTCca "Tonoc Hapexabl") B acdumpe
exepHeBHo ¢ 11.00 po 11.30 Ha yacToTe
9460 «l'y n ¢ 20.00 go 20.30 Ha yacToTEe
7360 «ly. UcnonbayeTtca 100-kmunoBaTtT-
HbI NepenaTymk, TPAHCASUNN BEAYTCA C
0. [yam — camMoro kpynHoro n3 rpymnnsl
MapunaHcknx ocTpoBOB B TUXOM OkeaHe
(nctoyHuk — URL: http://awr.org/
program/rustu_ awr/ (24.12.18)).

B TemaTuyeckomM pacnucaHuu penu-
rmosHon pagmocrtaHumm WWCR ("World
Wide Christian Radio”) B HacTynuewem
Ce30He OTCYTCTBYIOT nepefayn Ha pyc-
ckoM a3blke. Kak npasuno, B adupe aton
CTaHUMM TPAHCNIMPOBANNCH 3annMcu Npo-
rpamm poktopa [xernmca JobcoHa "B
dokyce cembs”. Hactota 15795 kl'y, Ha
KOTOPOW OHM 3By4yanu B 3dupe, cenyvac
NONMHOCTbLID 0OCBOGOXAEHA OT TpaHCcNs-
unn. Xenawowme MOryt ndy4mTb pacnu-
caHune Ha cTpaHuue http://www.wwcr.
com/program-guides/ WWCR_
Program_Guide.pdf Ha canTte 3aTton
pagmocTaHumm.

TAUBAHb. C 1 anBapa Pycckas
cnyxba "MexayHapogHoro  pagmo
TanBaHa" npekpawaeT BewaHwe Ha
yacToTte 7220 Iy B nepuoa ¢ 17.00 po
18.00. TpaHcnauum nepeHOCATCHA Ha
yacTtoTy 5900 «I'u, 1 oHn ByayT KOpoYe: C
17.00 po 17.30. Ons BewaHus oyaeTt
1Mcnonb3oBaTbcs Bonrapckui nepeaato-
wunii ueHTp "Spaceline”.

Ha yacTtoTte 9590 «ly ¢ 14.00 mo
15.00 (TpaHcnauma C nepepakwowen
ctaHumn B [JaHbwyn, TanBaHb) BCE
ocTaétca 6e3 U3MeHeHN (MCTOYHUK —
URL: https://ru.rti.org.tw/radio/
programMessageView/id/56841
(24.12.18)).

TYPKMEHUSA. TypkmeHckasa rocy-
0apCTBEHHAaa KOMMaHWUs 3N1eKTPOCBA3N
"TypkmeHTenekom” obecneynBaetr B
yucne npoymx QyHKUUN TPaHCA[UMIO
rocynapcTBEeHHOro pagnoBelaHns,
Tenesngenna n T. A. Ha cante komnaHmn
Ha cTpaHuue https://telecom.tm/
ru/radio (24.12.18)) MOXHO nocnywarb
OHNaliH OCHOBHbLIE TOCYAAPCTBEHHbIE
paanonporpammel, B CTpaHe ux YeTbipe:
"Owaz", "Char Tarapdan”, "Miras” wn
"Watan”. lporpamMmmbl Ha aHMMUACKOM
A3blke (KOPOTKME HOBOCTHble 610KWN)
TPaAHCAMPYIOTCS B paMkax BewaHus
pagmnocTaHuum "Owaz"(4yeTBEpPTAs npo-
rpamma "TypkmeHckoro paguo”). Ux
MOXHO nocnywartb no appecy
http://radio360.eu/index.php/
english-podcasts/
82-turkmenistan Ha Bknapgke "Listen
now".

OUJTUNMNUHDbI. "[anbHeBOCTO4YHARA
pagvoBewaTtensHas komnanusa” ("Far
East Broadcasting Company”, FEBC)
npoAaonxaeT KOPOTKOBOSHOBbIE TPaHC-
NAUMN Ha PYCCKOM U YKPAUHCKOM $i3blKax
C MCNOoNb30BaHNEM NepeaarLero LeHT-
pa B Bocaue, ®unaunnunsl. B adpupe 3By-
yaT nepepayun, NOAroTOBMIEHHbIE Npe-
MMYLLIECTBEHHO paanocTaHumen "Pagno
Teoc", Haxopswerica B r. CaHkT-le-
Tepbypre. M3-3a NNOXoro NpoxoxaeHus
curHana CcTaHuMs B 3MMHEM Cce30He
NOKMHyfa CBOK MHOFOMIETHIO 4acToTy
11650 kl'y, n nepebpanacb B AnanasoH
9 Ml'y. 3pecb oHa n BewaeT ¢ 15.00 go
16.00 Ha yacToTe 9920 «kl'y,.

Xopowero npunéma n 73!



Apxutexktypa MCS-51:
nepexonum Ha 64-pa3psaaHbin

Windows
M. BAXAPEB, r. lepmsb

He tak paBHO aBTOpy NPULLIIOCb CMEHUTb KOoMrbloTep ¢ 32-pa3s-
PSiAHONM onepaynoHHON CUCTeMOM Ha paboTalowmii noa ynpassieHun-
em 64-pa3psigHoii. Cpa3y nosBuancb npobaembl ¢ apxuBamu paspa-
6OTOK A1 MUKPOKOHTPOJIJIEPOB CTapbix apxutektyp 18080, MCS-51
[1]. Aeno B Tom, yTo nocnenHune sepcuu Keil MDK TpebyioT UMeHHO
64-paspsgHoii Windows. Ho B 64-pa3spsaaHbix Bepcusax Windows He

paboTaloT nporpammsi,

HanucaHHble ans DOS, B TOoM 4ucne

HexToBin, BinToHex n gpyrmne. 3a napy mecsiueB OH pa3pa6oran
HoBbiti (Ha Delphi 5) BapunaHT cBoux npexHunx TRNL51.exe un
DEAS51.exe (HanucaHHbix AaBHbIM-4aBHo Ha Turbo Pascal 6 gns

DOS) ans apxurtexkrypsli MCS-51.

B npepnaraemosi ctarbe OH ONUCbIBaeT HOBbIVi BapnaHT accemob-
nepa, gu3accembsiepa n amMynsaTopa AJis MUKPOKOHTPOJIJIEPOB apXu-
TekTypsl MCS-51 — nporpammy CoDesEmul51.exe. Bo Bcex 6e3
UCKJ/IIOYEHNIi OTHOLWEHUSIX OHa MOLYHee CTapbiX TpaHc/siTopa un
Ansaccembnepa. Hageemcs, ata pa3paborka 6yaer nosesHa rem
paspaborynkam nporpamm asnas MSC-51, kto cobupaetcs nepenTu

Ha 64-paspsagHyro Windows.

OTnaxuean nNporpammy
CoDesEmul 51.exe ¢
y4€TOM  HeobxogumocTu
nepegenky BCEX CTapbIX
NPOEKTOB, HANWUCaHHbLIX B
pasHbix cpepax pas3paboT-
KW, MU NOTOMY peanu3oBan
BO3MOXHOCTb BK/IO4aTb B
rnasHbIN MOAyNb dannbl kak
C pparmeHTamMm Nporpamm,
Tak n ¢ mMakpoonpegenennsmn. Kpome
TOro, peann3oBan PexuM 3MysLUn M1UK-
pokoHTponnepa AT89C51 (npuyém ¢ BO3-
MOXHOCTbIO Pab0Tbi C BHELHEN NaMATbLIO,
3arpyxaemoln kogamu wn3 ABOWYHOIO
danna). Cuntalo, 41O BCE 3TO AenaeT 3Ty
nporpammy He cnabee BCeX NpoYMx cpen,
paspaboTtkn gna MCS-51. lNposeneHa
Takxe NepekoanpoBka CTapbiX UCXOAHbLIX
TekcToB M3 DOS B Windows 1251, utO
nenaet paboty ¢ Takumu darinamun B
Windows 6onee yaoGHoO.

UcxonHble TekcTbl, KOTOpble ajanTu-
poBanuCb NOA HOBbIV TPAHCNATOP-AM3ac-
cembnep-amynatop CoDesEmul51.exe, n
6bln UCNoNb30BaHbl ANA €ro OTnaakw,
B3sTbl U3 [2—16]. B 3Tnx nyHKTax cnucka
nMTepaTtypbl yka3aHbl TakXe WHTEpPHeT-
aapeca, No KOTOPbIM MOXHO CKaYaTb Opu-
rMHanbHbLIE BEPCUN NporpamMm, 4ns onu-
CaHHbIX B COOTBETCTBYIOLUMX CTATbsAX YCT-
PONCTB.

Bbina apantTupoBaHa Takxe nporpam-
ma Wesy.M51 moen cobcTBeHHOW paspa-
60TkM, HanucaHHaa ewe ana DOS-ac-
cembnepoB 1 ycnewHo paborvasBlwas Ha
KpacHokamckoMm 3aBoge MeTannoceTok
0na paboTtsl ¢ Becamu. Pe3ynstaTthl TpaHc-
nsumn nepepaboTaHHbIX Nporpamm (Bce
OHW NPUSIOXEHBI K CTaTbe) Cpady Xe Npo-
BEPS/IUCb HA COBMageHue C opurnHasb-
HbIMW.

Tak kak yTunuTbl, npeobpasylowme
dannbl n3 psonyHoro dopmata BIN B hop-
mar Intel HEX (takue kax BinToHex.exe,
BinHex.exe, HexBin.exe, HexToBin.exe),
Toxe He paboTaloT B 64-pa3psaHbix BEP-

cunax Windows, npuwinock peann3oBaTb B
CoDesEmul51.exe n atn npeobpasosa-
HUA dannos.

B nporpamme ecTb 0COH6EHHOCTb, O
KOTOPOU 9 NPEKpPaCcHO 3Hal, HO Moka He
ycTpaHun e€. B kayecTtBe pasgenutenen
onepaHaoB KOMaHA, Hesb3s NCNOob30BaTh

3anaTble ¢ Nnpobenamun, onepaHabl AOMK-
Hbl OblTb pa3aeneHbl TONbKO 3ansTbiMu
6e3 npobenos n Tabynsumn. OcobeHHO
CUNbHO 3TOT HEQOCTaTOK MPOABANETCH B
komaHgax CJNE, noatomy npowy Ha aToT
CYET ObiTb 6ANTENBHBIMU.

Y1066l OTAMYaTL dalinel, cogepxalune
rnaBHble npoueaypbl (N0 aHanorum ¢ no-
psaakom, NpuHaTeIM B A3blike C), npeagna-
raio ucnonb3osBaTb ANs Takux dannos
pacwwupexns nméH M51 nnn A51, a oc-
TanbHble NporpamMmHble Gannel, 3arpyxa-

emble ¢ nomouubto aupektus $include nnn
.include, oCTaBuUTb C NPEXHUMK pacmnpe-
HUAMUW UMEH (asm mnnwn inc). 3ameTnm, 4To
BK/tOYaemMble dannbl MOryT pacnonaratb-
cs B NOObIX MECTax KOMMbIOTEPHbLIX ANC-
KOB, WU NyTN K HUM B ampekTnsax $include
mnn .include moryT ObiTb Kak abCoNOTHbLI-
MU, Hanpumep
$include f:\Mcs_App\

§_Inc_\Settings.inc

Tak N OTHOCUTESNbHBLIMU, HAaNpUMep
$include ..\_Lib_\
§FiltrO\Tables.asm

Mpum. pen. 3Hak § B Ha4ane CTPoOKu
03HavaeTt, 4T0 OHa — POAOIKEeHne rpe-
AblayLiesn. Ty CTPOKKM HYXHO 3annceliBarb
B 1IPOrpamMmy C/IMTHO, a 3HaK § yAannTe.

Ans dannos C pacwmpeHnem UmMeHn
M51 nporpammy CoDesEmul5i.exe mox-
HO 3anyckaTb aBTomartmyecku. Ho anq
3TOro HyXHa onpeaenéHHas NoAroToska.
Mpexae Bcero, WENKHUTE N0 UMEHN Tako-
ro ¢galina npason KHONKOW MbILIN 1 B Bbi-
naBLwem MeHto HananTe NyHKT "OTKpbITb C
nomMoLbio”. B HEM BbIGepuTE Nporpammy
CoDesEmul51.exe n yctaHOBUTE pexmnm
"Mcnonb3oBaTb Ans Bcex ¢Garnos Takoro
T1na". MNocne atoro B cnucke "ConocTas-
neHne TMNoB (alifioB MUAM MPOTOKOSNOB

KOHKpPETHbIM nporpammam”, K«
KOTOPOMY MOXHO NPOUTW NO NyTn
"Manens ynpasnexHna”—"Bce ane-
MEHTbl naHenu ynpasneHunsa" —
"MporpamMmbl N0 yMONYaHUK"—
"3apaTtb conocTaBneHus”, no-
SIBUTCA CTpOKa, BblAeNeHHas Ha
puc. 1. Tenepb [OCTATOYHO
OBOMHOrO Wenyka no WMEeHu
danna c pacwumpeHnem uMeHu
M51, 4TO6bI OTKpPbLINACHL NPOrpam-
ma CoDesEmul51.exe n Havyancs nepsbii
npoxog accembnuposaHus 3Toro daiina.

Accembnep

Accembnep B nporpamme CoDes
Emul51.exe — paByxnpoxogHbi. [NyHKT
"OTKpbITb TPaHCANpyeMmsbli dain” MeHo

"Mann" (puc. 2) 3anyckaeTt ero
nepsbii NpoxoA, a NyHkT "3anyc-
TUTb NOBTOPHYIO KOMAUAAUMIO® —
BTOPOW Npoxof, B pe3ynbraTe Ko-
TOoporo ¢dopmupyoTca dannesl C
pacwwuperHnamm umén HEX n BIN,
pacnonaralowmecs Tam xe, rae
rnaBHblA UCXOOHbI ¢dann (c pac-
wmpeHnem nmexsn M51). B anctun-
re ycnewHo OTTPaHCNMPOBAHHOWN
nporpamMmmbl 6yaeT BbiBeaeHa Tab-
nvua ¢ agpecaMyn MeToK U 3Haue-
HUSAMUW, YyCTaHaBAMBaeMbiMW AON-
pextnBamu EQU, BIT n nm nopno6-
HbIMW.
Ecnu xe 6binun BbifBNEHbI OWNG-
K1, B NOJIY4EHHOM NUCTUHre ByayT
yKa3aHbl X MPUYKUHBI, @ B €ro KoHUe
OynyT BblaaHbl HOMEpa CTPOK, coaepxa-
wmx owmnbkun. UcnpaeBuTb MX, HE BbIXOAs
13 nporpammbl CoDesEmul51.exe, Henb-
351, MOCKOSIbKY B HEl HeT BO3MOXHOCTU
pPenakTMpoBaTb TEKCTbl Nporpamm (HeT
NyHKTOB MeHI0 "OTkpbITh pann ona penak-
TnpoBaHusa" n "Coxpanuts dainn').

Monyyne cnucok HOMEpoOB CTPOK C
BbISIBIEHHbIMM OWMOKaAMU, WUWMTE 3TN
CTPOKM B UCXOAHOM TEKCTE, OTKPbIB €ro B
NPUBbLIYHOM TEKCTOBOM pepakTope. A
MCNonb3ylo AN 3TOr0 BCTPOEHHbLIN



penakTop darnosoro meHeaxepa Far,
KOTOPbIA, BO3MOXHO, Noka ewe paboTtaet
noa 64-paspaagHbiMu Bepcuamm Windows.

Yno6CcTBO 9TOr0 pepaktopa B TOM, 4TO
OH BbIBOAMWT Ha 3KpaH HOMEpP penakTupye-
MOW CTPOKW, a Haxatnem Ha knasuwy F8
Nerko NepexsoyaloTCs KOAMPOBKN TeKC-
ToB, NpuHATLIE B DOS 1 Windows. MNoaTo-
My HeT npobnem ¢ dannamm, HaNnMCaHHbI-
Mn B koguposke DOS. He 3abyabte B
nyHkTe "HacTpoihku pepakTopa”™ MeHIO
"MapameTpbl” (PUC. 3) yCTAHOBUTbL PEXUM
"DEL ypnanset 6nokun” 1 3agaTte napamert-
pbl BCTPOEHHOrO peaakTopa 060n04kn
FAR B cooTBeTCTBMM C puc. 4. 3TO yCKO-
puT paboTy C 3TUM NPOCTLIM PEAAKTOPOM.

MpocmoTpeB NpoexTbl, peann3oBaH-
Hble B pa3HbIXx cpegax pa3paboTkn npo-
rpamMm, MHe MNpULWIOCb NPOaHann3npo-

BaTb CUHTaAKCUC DYHKUNIA BO BCEX BCTpe-
YeHHbIX B pa3HbIX cpefax BapwaHTax
(trabn. 1). 94 ybeauncs, 4TO CUHTaAKCUC
06bI4HbIX apudmMeTnieckmx AencTBun u
OBYXapryMeHTHbIX JTOrMYeckux onepauui
Be3ae npakTuYecku oauHakos. [pyroe
0eno — OoAHOApryMeHTHble onepauun u
onepauuu casura. 34ecb NPUXoANTCA No-
TPYyAUTLCS M Nepenenatb TeKCTbl NpPo-
rpaMm B COOTBETCTBMW C MPUHATLIM B
CoDesEmul51.exe cuHTakcncom. O6bIYHO
Taknx N3MeHeHnn TpebyeTcs He CAULWKOM
MHOrO.

ObpaTuTe BHMMaHuWE Ha OopHOoapry-
MeHTHble dyHkumn .SB., .SW. n .SWP, ko-
TOpbIX HET B APYrnx cpeaax pas3paboTtku.

®dyHkuua .SB. unsmeHseT nopagnok
cnepoBaHusa paspsgoB ogHoro Harta Ha
obpaTHbIn. Cambil CTapLimMin paspsa cta-
HOBUTCS CambiM MAagwum, BTOPOW Mo
CTapLWUWHCTBY 3aHMMaeT MecTo npeatle-
CTBylOUWLEro camMoMy Mmaguwemy u Tak
nanee. Hanpumep, 6ant 11001100 npe-
BpawaeTtca B 00110011, Takyto nepecTa-
HOBKY Ha3bIBalOT 3€PKaNbHON.

DyHkuyua .SW. Toxe 3epkanbHO nepe-
cTaBnseT pa3psabl, HO He B OAHOM baliTe,
a B aByx6anTHOM cnose. Hanpumep, cno-
Bo 0101000000000011 (5003h) npespa-
waeTtcs 8 1100000000001010 (COOAh).

dyHkumua .SWP. meHseT mecTamu TeT-
panbl (Y4eTblipéxpadpsigHble nonybanTol,
HWMGONLI) BHYTPW ogHoro H6anTa. Mnagwasn
TeTpaga CTaHOBUTCHA CTapllen, a crap-
was — maaawen. MNpun aTomM Nopsaaok cne-

00BaHMA PaspagoB BHYTPU TeTpagbl He
meHsieTca. Hanpumep, 11000011 (wecT-
HaguatepuyHoe C3) npespawaeTca B
00111100 (wecTtHaguaTepuyHoe 3C).

Mpu BbIBOPE MMEH METOK, KOHCTaHT "
NepemMeHHbIX cnepyeT nposBAATb OCTO-
POXHOCTb. TPaHCAATOP MOXET MPUHATb
HEKOTOpbIe MMEeHa 3a Yncna B onpeaenéH-
HbIX CUCTEMAX CYUCEHUS, YTO NPUBEAET
K owmnbkam TpaHcnsumn. Cnctemsl cymc-
nexHns B nporpamme CoDesEmul51.exe
0603HavYalTCsA, KaK ykasaHo B Tabn. 2,
roe N — nio6as umdpa CoOTBETCTBYIOWEN
cucTembl cuucnenus. HesHavalwme Hynm
HeobsA3aTenbHbl.

YeTBepuyHyto 1 BOCbMEPUYHYIO CUCTE-
Mbl UCronb3yloT peako. C HUMKU MoryT
6bITb CBSA3aHbI OMpPeaenéHHbIe HenpusT-
HOCTW N8 Tex, KTO NPUBLIK NONb30BaTLCH
MMEeHaMn MeTOK WAN KOHCTaHT Buaa
TNNNN, QNNNN (3gecb N — undpsl ot 0
0o 3) n ONNN (a 3gecb N — undpbl ot 0
Ao 7). Takne nmeHa nyywe 3aMeHuTb Ha
T_NNNN, Q_NNNN, O_NNN, 4yT06bI 6bITH
yBEPEHHbIM, YTO accembnep He NpUMeT nx
32 YNCNOBbLIE KOHCTAHTBI.

Onepartop $ — apgpec, OO0 KOTOPOro
nouwina TpaHcnsums, korga accembnep
BCTpeTUn 3ToT onepaTtop. OH nmeeTcs n B
apyrux cpepax paspaboTtku. Mcnonb3yeT-
Csi 019 opraHn3aumm nepexonoB OT Teky-
wero agpeca 6e3 cospaHua MeTok. JTO
BO3MOXHO, €CNU NPOrpaMMuUcT TOYHO
3HaeT, CKoMbko 6aNTOB 3aHMMAEeT Kaxaas
MalUMHHasA KoMaHaa.

Tabnuua 2
OcHoBaHue
cucrTembl Yucno Undpbi
cYncaeHuna
bNNNNNNNN vnaun
2 NNNNNNNNb N=0.1]
tNNNN nan NNNNt nnm
4 gNNNN vuan NNNNg N=[0.3]
8 ONNN nan NNNO N=[0..7]
NonoxutensHoe — NNNNNN
v NNNNNNJ; _
0 OtpuuatensHoe — —NNNNNN N=[0.9]
van —NNNNNNd
OxNNNN unn ONNNNh nnu
16 SNNNN N=[0..9,A..F]

Ta6bnuua 1

Hauﬁoneﬂe . BO3MOXHbI BapuaHT Ucnonbsyemblit B CoDesEmul51
pacnpocTpaHéHHbI
CUHTaKcuca CUHTaKcKUC

CUHTAKCUC
Low(aprymeHr) < aprymeHt .LO.aprymeHT (06bl4HO 2 6aWTa)
Hign(aprymeHr) > aprymeHTt .Hl.aprymeHT (06bl4HO 2 6aitTa)
aprymeHT1l<<aprymeHT2 aprymeHT1.SHL.aprymeHT2
aprymeHT1>>aprymeHT2 aprymeHT1.SHR.aprymeHT2
not(aprymenr) ~aprymeHT .NOT.aprymeHT
aprymeHTl+aprymeHt2 aprymeHTl+aprymeHT2
aprymeHTl-aprymeHT2 aprymeHtl-aprymeHT2
aprymeHT1*aprymeHT2 aprymeHT1*apryment2
aprymeHTl/aprymeHT2 aprymeHT1/aprymenT2
aprymeHT1&aprymeHT2 aprymeHT1&aprymeHr2
aprymeHTl|aprymeHt2 aprymeHtl|aprymeHT2
aprymeHTt1aprymeHTt2 aprymeHT1*aprymeHr2
Het aHanora .SB.aprymeHT (1 6aiit)
Het aHanora .SW.aprymeHT (2 6aiiTa, cnoso)
Het ananora .SWP.aprymeHT (1 6aiT)

B nporpamme CoDesEmul51.exe B
apuPMeTNHECKMX U IOTNYECKNX Bbipaxe-
HUSIX A0NYCKAOTCA TONLKO ABa onepaHaa.
B apyrux cpepax nx MoxeT ObITb YeTbipe n
6onee. Hanpumep,

AA EQU aaaaa
BB EQU XXXX
cC EQU bbbb
DD EQU Yyyyyy

YT106bI NEepenenatb 3T0T dparMeHT gns
CoDesEmul51.exe, HyXHO BBECTU [ABe
DONONHUTENbHBbIE NEPeMeHHble. B peaynb-
TaTe Nony4num

AA EQU aaaaa
BB EQU  XXXX
EE EQU AA+BB
cC EQU bbbb
DD EQU yyyyy
FF EQU CC+DD

MOV DPTR,EE-FF



MmeeTcs 6oratbii HAOOP ANPEKTUB.

TITLE <vekct> — neyataeT <TEKCT> B
Havane Kaxaow CTpaHuubl TMCTUHTa.

PAGEWIDTH <3HayeHue> — 3a02a€T
[LJIMHY CTPaHWLbl IMCTUHIa B CTpokax. KoHeu-
HO, 3TOI aMpekTMBe 6onbLue NoAOoLLNO Obl Ha-
3BaHne PAGELENGTH wnn PAGESIZE, Ho 4TO
nenatb. UmenHo PAGEWIDTH oHa Ha3BaHa
B OQHOM N3 CTaHAaPTHbIX accembnepos.

.IDENT / <pata B popmarte Windows>
<Bpems B ¢popmatre Windows> —
npuceamBaeT co3gaBaemMomy danny
MCNONHAEMOro Kofa ykasaHHble aaTty u
Bpems cosgaHus. Hanpumep, .IDENT /
31.01.2001 13:00 / npnBe €T kK CO34aHUI0
dawnna c paTon cospaHus 31 sHBaps 2001 r.
1 BpemeHeM co3aganus 13 4 00 MuH.

IDENT (6e3 npeatuecTByowen ToHkn) —
BCTaBASiET B NPOrpPaMMHy0 NaMsaTb MUKPO-
KOHTpOSNepa No Tekywemy agpecy Tekc-
TOBYIO CTPOKY CO 3Ha4YE€HUAMWN Oathl 1 Bpe-
MeHW TpaHcnauun. 3Ty CTPOKY Npu Heob-
XOONMOCTM MOXHO BbIBECTU Ha MHANKATOP
MWKPOKOHTPONIEPHOrO YCTPOWUCTBA MAn
nepenartb No NOcCneaoBaTesibHOMy UHTEp-
dency. 3To NO3BONUT NONL3OBATENID Y3-
HaTb AaTy U BpeMs TPaHCASUMN Nporpam-
Mbl 1 KOCBEHHO ONpeaenuTb €€ BepCcuio.

HEXWIDTH <3HayeHue> — 3afaéT
YNCNO MHPOPMALMOHHBLIX BANTOB B CTPOKE
HEX-daina. O6b14HO 16, HO MOXET [OCTU-
ratb 32.

.27xx (BO3MOXHble BapuvaHTtbl .2716,
2732, .2764, .27128) — 3a8a€T NONHLIN
06bEM ABOMYHOro danna, npegHasHaveH-
HOrO ONs 3arpy3kyn BO BHELUHIOK MUKPO-
cxeMy namaTtu. He 3aHaTas nporpammon
yacTb daina 6yneT 3anofiHeHa kogamu
OFFh. Bnocnencteumn B sfi4eiiky C Takum
KOAOM MOXHO Npun Heob6XxoauMMOCTU 3ann-
caTb Nobdon Apyron Koa, He cTupas npeg-
BapUTENbLHO BCIO NamATb. 3Ta AMpeKTnBa
ycTapena, e€ UMeeT CMbICT UCNOoNb30BaTb
TONbKO Ofsi paboTbl C NporpammMaTopamu,
KOTOpbIe 3anofiHAT CBOOOAHYIO NamMATb
MWKPOCXEMbI HYNAMU.

DEF8 — 710 x%e, yto DB, HO 3agaéT
TONLKO OauH OanT.

DEFL — 710 xe, 4to DW, HO 3apgaér
TONbKO 0AHO ABYx6aATHOE CNoBO.

REL <meTka> — dopmupyeT 6anT, B
KOTOPOM yka3aHOo paccTosiHue B HaliTax oT
cnenylowero 3a AVPeKTUBOW agpeca ao
yKa3aHHOW B Ka4ecTBe aprymMeHTa MeTku B
npepenax oT —128 pno +127 (anHanorny4Ho
TOMY, KaK Bbl4MCNNeTCa aapec B KOMaHAax
SJMP, CJNE, JB, JNB, DJNZ 1 nogo6Hbix).

FLT2 <3HayeHue> — 3a0aET BewecT-
BEHHYIO KOHCTaHTY C NiaBaloLLel 3anaTomn
onunHon 4 6anita (single). NepsbiM cnepy-
€T caMbili cTapwimii 6ainT, 3aTem BTOPOW No
CTapLWWHCTBY, TPETUIA NO CTAPLUMHCTBY W,
HakoHeL, caMbili MnaaLwnii.

FLT3 <3HayeHue> — 3a03€ET BeLwecT-
BEHHYIO KOHCTaHTY C NnaBatoulel 3anaTon
annHon 6 6antos (reald8, real, float).
MepBbiM cnepyeT camblit cTapwnin 6anT,
3aTeM BTOPOM NO CTapLWWHCTBY U Tak
panee oo camMoro mnaauwero.

LINT <3HauyeHue> — 3apaéT uenyio
KOHCTaHTy anuHon 4 6anTta B dopmate
Long Integer. He nytaTb ¢ Long B Windows
nnn Long Long B coBpeMeHHbIX cpeaax
pa3paboTkn, nonobHuix Keil MDK, roe
Long Integer umeet pnnHy 8 6aliTos.

DB <cnucok 3HaYeHuW> — 330aET
YUCNOBbIE KOHCTAHTLI AN ONepaHabl, pas-
nenéHHble 3anaTbiMu. 3agaBaTh Tak CTPO-
KOBbl€ KOHCTaHTbl He AonycKaeTcs.

DB ‘nocnepoBatenbHOCTb_CUMBO-
nosB’ — apyron sapuaHT DB.

STR ‘nocnepoBaTenbHOCTb_CUMBO-
NOB’ — NOJSIHOCTLIO MAEHTUYHA Npeablay-
wen aupekTuee.

DBZ ‘nocnepoBaTenbHOCTb CUMBO-
NOB’ — OT/INYAETCsA OT ABYX Npeablayuimx
KOMaHZ, TeM, 4TO K KOHUY 3afaHHOW no-
cnefoBaTenbHOCTN CMMBONOB AobasnseT
Hynesow 6anT. OTnagaeT HeobBxoaANMOCTb
3agaBaTb 970T 6anT anpexTmneor DB 0 kak
B OpPYrmMx cpenax pa3paboTku.

STRCR ‘nocnepoBaTesibHOCTb CUM-
BonoB’ — aHanornyHa DBZ, HO BMecTO
Hynesoro 6anTta pobaBnserca Kon BO3-
Bpara kapeTku (wecTHaguartepuyHbin ODH
nnn gecaTnyHbii 13).

LCD ‘rekct' — npeobpa3yet 3apaH-
HbI TEKCT B CTAHAAPTHYIO ons pycnuduum-
poBaHHbIX XKW ¢ BCTPOEHHbIM COBMECTU-
MbiM ¢ HD44780 KOHTpONNepoM kKoanpoB-
Ky. OTa aupekTnBa pesko ynpouwgaeT pabo-
Ty nporpammucTa, ocsoboxpas ero ot
MOUCKOB KOAOB HYXHbIX CUMBOIOB B 3Ha-
koreHepaTtope XKW.

DS <aprymeHT> — NOSIHOCTbIO NAEH-
TUYHA OAHOMMEHHBLIM AUPEeKTUBaM B Apy-
rux cpenax paspabotkn. Pe3dynbraT eé pa-
60Tbl — 3af@aHHOE <aprymMeHTOM> 4ucno
nocnenoBaTenbHbiX HyNeBbix 6aATOB B Na-
MSITU MUKPOKOHTPONNepa. Mx MoXHO pac-
CMaTpuBaTb Kak COOTBETCTBYIOLLEE YMUCIO
komaHa NOP.

ORG <aprymMeHT> — cCTaHpapTHas
OMPEKTUBA 3a4aHus HavafnbHOro agpeca
obnactn nporpamMmHon namstu. E€ aHa-
noru B Apyrux cpepax paspabotkm CSEG
AT <aprymeHT>, CODESEGMENT c ORG B
cnepyolwen ctpoke n nogobHbie. Ons
COBMECTMMOCTU peannu3oBaHa Takxe Au-
pekTuBa

CSEG AT <uyucno (HEX)> ;<KOMMEHT.>

Hanpumep,
CSEG AT 35h ;code segment

KoMmmeHTapuin MoXeT BbiTb NYCTbIM, HO
Touka C 3anaTon obasaTenbHa.

END — 3aBepliaeTt TpaHcnsumio. Bce
cneayoLme 3a Hel CTPoKU ByayT NpPonrHo-
pvpoBaHbl. Mo 3Tol NpuyMHe AUPEeKTUBY
END cnenyet yaansiTb U3 BCEX BKIIOHAEMbIX
dannos N NPUMEHATL €€ TONbKO B MMaBHOM
daiine (¢ pacwmpeHnem nmenn M51).

$NO_LIST — oTkno4aeT BblIBOA, NNC-
TnHra. PaboTaeT He coBcemMm Tak, kak B
Apyrux cpegax nporpammmnposaHus. Ecnn
3a Hew cneayeT aumpektmsa $include
(.include), TO AUCTWMHr BKNIOYAEMOro
daiina dopmmpoBaTeCcs He ByaeT, HO Kak
TOIbKO NPOU30MAET BO3BPAT B OCHOBHOMN
dann, BbIBOA NNCTUHra aBTOMaTU4eCKW
B0306HOBUTCS. [103TOMY, ecnu BO306HOB-
NATb BbIBOA NUCTUHra He Tpebyercs,
anpektney $NO_LIST HyxHO noBTOpPATb
nocne kaxgon aupektuebl S$include
(.include).

MACRO — auvpekTuBa Havyana makpo-
onpeaenexus. Ectb gBa cnoco6a opopm-
NneHua MakpoonpeaeneHnin, NAeHTUYHbIX
no pe3ynbraTy TPaHCAAUMN:

<uMsA>: MACRO [cnucok napameTpos]

Teno makpoonpeaeneHus
.ENDM

n

MACRO <uMsi> [CnucoK napameTpoB]
Teno MakpoonpeaenexHus
ENDMAC

OTn BapnaHTbl NPUMEHSAIOTCA B Pa3HbIX
cpenax pa3paboTku, N03ToMy Obiiv peann-
30BaHbl 06a. Ho ecTb HEKOTOpbIe orpaHn-
yeHus. B cnucke napameTpoB He MOXeT
6bITb H0oMblIE AecaTn aprymeHToB. B tene
MakpoonpeaeneHms onepaHabl-aprymMmeH-
Tbl 0603HAYaKOT KOHCTPYKUMAMM \X, rae X —
HOMEep napameTpa B CNUCKe, HayuHas C

Hyns.

Npumep:

MACRO axplusb aa,xx,bb
MOV A,\0
MoV B,\1
MUL AB
ADD A,\2
MOV R1,A

ENDMAC

MakpokomaHga axplusb a1,a2,a3 npu-
BEAET K BCTaBKe B NPOrpaMmy nocneaosa-
TENbHOCTUN KOMaHA,:

MoV A,al
MoV B,a2
MUL AB

ADD A,a3
MoV R1,A

.Comment % nnu COMMENT — gge
paBHOUEHHbIE HOPMbI ANPEKTUBbLI, HaYU-
Haowen MHOroCTPOYHbLIN TEKCT, KOTOPbLIN
DoNxXeH BblITb BOCAPUHAT NPOrpamMMoii Kak
KOMMeHTapuin. B obowux cnyyasx Takon
KOMMEHTapuii 3aBepLialoT CTPOKOW K3
opHoro cumsona %.

M, HakoHeu, umMmeeTcs AupekTusa
BCTaBKM B accemOnepHbIi TeKCT U COOT-
BETCTBEHHO B MNporpammy nocnenosa-
TeNnbHOCTN KoaoB 13 cTpokn HEX-danna.
3TO NONEe3HO, ecfin UCXOOHble TEeKCTbl
HEeKOTOopbIX GparMeHTOB NPorpamMmbl OT-
CYTCTBYIOT, HO uUx HEX-daiinbl nmeiorcs.

OupekTtnBa npeacrtasnseT coboi ob6bly-
Hyto cTpoky HEX-danna. Ha puc. 5 npu-
BEAEH NpUMeEp Takon ANPEKTUBLI 1 Noka-
3aHbl 30HbI, rae HaxoaaTcsa 6anTbl MHGOP-
Maumm 1 agpec, HadymHas C KOTOpPOro OHW
6yayT nocnenoBaTenbHO 3anmMcaHbl B NPO-
rpammy.

:00000001FF — nonHOCTbIO aHano-
rnyHa gupektnee END. lMpu 3arpy3ke no
anpektuse S$include (.include) HEX-
danna, copepxawero Takyl CTPOKY,
TpaHCAsuMs No e€ pocTuxeHun oyaer
npekpauweHa. Bo nabexaHune 3toro ctpo-
kn :00000001FF n3 Bknioyaembix dannos
HYXHO yaanaTb.

K ctatbe npunoxeHsol dannbl Test.M51,
Testdack.M51 ¢ onucaHuem cuHTakcmca
BCEX OOMOMIHUTENbHLIX AUPEKTUB Npo-
rpaMmmbl Y MaLMHHBIX MHCTPYKLMA MUKPO-
KOHTPONNepoB apxuTtekTypsl MCS-51.

B accembnepe nporpammbl CoDes
Emul51.exe ecTb gononHuUTENbHLIE Orpa-
HU4eHua Ha dopmaT CTPOK UCXOOHOro
TekcTa. Bce MalWMHHBbIE WHCTPYKUMKU He
OOJKHblI HA4YMHATBLCA C nepBoﬁ no3nunn
CTPOKM B OTAMYME OT METOK, OUPEKTUB
NpPUpPaBHUBAHNA U HEKOTOPbLIX Apyrux. Ec-
N1 B noanexawem TpaHcnaumm darne 3aTo
npaBuno He cobnoaeHO, eCTb BO3MOX-
HOCTb, He pepakTupys dann BpyLHYIO,
BOCMNONb30BaTbCs NyHKTOM “lNpenBapu-
TenbHasn obpaboTka darina B ctune Asm”,
nMerwmmca B meHio "®ann”. B oTkpbIB-
LIEeMCS Ananore Hy>XHo CoobWnUTb NMa 1



pacnonoxexue nognexawero obpaboTke
daina n nma danna, KoTopbli 6yaeT cos-
naH B eé peaynbrate. [lanbHenwyo obpa-
60TKy nonyyeHHoro daiina BenyT 0Obly-
HbiM 06pa3om.

AunsaccemoOnep

B nporpamme CoDesEmul51.exe oH
Takke [ABYXNPOXOAHbI. [yHKT MeHIo
"Oun3zaccembnuposaTb Bin-dann” 3anyc-
KaeT nepsbi NPOX0oA, B pe3yfibtate KoTo-
poro dopmMupyeTcs CNMCOK LecTHagua-
TepUYHbIX 3HAYEeHNN BCeX aapecos nepe-
X043, aApecoB aprymMeHToB kOMaHg, nepe-
CbIIKN, apndMeTnHecknx onepauuin, one-

paunin cpaBHeHus n nepexoga. Coaepxa-
LM 9TOT CNNCOK 1 pe3ynbTaT An3accem-
6nnpoBaHus dann ¢ paclunmpeHnemM nme-
HM D51 nomewiaetca B Ty Xe nanky, rae
HaxoamTcs amsaccembnnpyemblin daiin.

Ha BTOpOoM npoxoae (MyHKT MEHIo
"MoBTOpHOE (MEeTo4YHOE) An3accembAnpo-
BaHue") npousBoanTca obpaboTka TOro
Xe ABOMYHOro ¢arina, Ho C yXe NpocTas-
NIEHHBIMW TaMm, F4e OHWU Obln BbIBEHDI,
MeTkamu. Bce aprymeHTbl KOMaHg, nepe-
X04a CYMTAIOTCA MEeTKamMu n nonyyaroT
nmeHa LBLxxxx. Appeca cTaHgapTHbIX
pPerucTpoB 1 wux paspsaabl nosyLatoT
MMeHa, NPeayCMOTPEHHbIE apXUTEeKTYpOon
MSC-51 (Hanpumep, P2.5, B, ET2, IE.3,
RXD# n 7. a.). Pa3psgam pernctpos u
AYeek NnamaTn gusaccembnep npuceamsa-
eT nmeHa, nonobHole 20H.3 (TpeTuin pas-
pag 6anta no apgpecy 20H) nnan 35H.7
(cenbmoi pa3pag suerikn no agpecy 35H).
PeaynsTaT BTOpOro npoxoaa am3accemob-
nmMpoBaHusa 6yaeT 3anncaH B TOT xe dann
C pacwupeHnem nmenun D51.

AmynsaTop

Mocne BTOpOro npoxona accembnepa B
O3Y nporpammbl CoDesEmul51.exe yxe
coaepxutca 06pas NporpaMmMHoON NaMATH
MWKPOKOHTPONEpa, NO3TOMY B MyHKTE
"Pexnm amynaumm™ rnaBHoOro MeHio nNpo-
rpammbl, COAEPXMMOe KOTOPOro nokasa-

HO Ha puc. 6, CTaHOBUTCHA AOCTYMNHON
cTpoka "3mynauma MCS51". B oTtcyTcT-
B/E B NamsTN OTTPaHCINPOBAHHOW Mpo-
rpamMMbl MOXHO 3arpy3nTb €€ N3 IBONHHO-

ro (bin) ¢danna, BbibpaB cTpoky "3arpy-
3UTb nporpammy ana amynsumn”. Oc-
TafbHbIE CTPOKW MEHIO, NOKAa3aHHOro Ha
puc. 6, N03BONAOT B NOOOM MOMEHT 3MY-
ASuMKn 3arpy3mTb 0b6pasbl PerucTpoB u
BHELWWHEeN NaMaTn N3 yka3aHHOro noib3o-
BaTenem darina unn BeirPy3nTb NX coaep-
XMMOe B Takown dann.

OkHO 3amynsiumMmM npoueccopa MMKpPO-
KoHTponnepa Intel8051 vnn ero aHanoros
K1816BE51, AT89C51 noka3aHo Ha
puc. 7. 3xkpaHHon kHonkow "1 LUAI™ 3a-
nyckaloT 0QHOKPATHOE BbINMOSIHEHME TeKy-
Wen MHCTPYKUMN C NepexoaoM K cneayio-
wen. IkpaHHom kHonkon "Tlyck no Tanme-
py" 3anyckaloT nocnenoBaTeNnbHOEe Bbl-
MOSTHEHNEe WHCTPYKUMIA C 3afaHHoOW ne-
pvoguyHocTbio. o ymMonyaHuio nepuog
paBeH 1 c. B nyHkTe "UHTepBan Tanmepa”
MOXHO BblIOpaTb Apyroe 3HayYeHue, HO
[enaTtb 3TO HY)HO A0 HaxaTus Ha KHOMKY
"Myck no Tanmepy”. Ha naHenun "BeinonHs-
emasa komaHga" ecTb KHOMKN n Yli.
OHKM NO3BONSIOT NepexoauTb COOTBETCT-
BEHHO K cneaywowen nan npepbioywen
WHCTPYKUMW, HE BbINOMHAS UX.

B nioboli pernctp namMatv AaHHbIX
MOXHO 3anucaTb noboe 3HaveHwe. One-
paumio HaYMHAKT LWEeNYKOM MbIlWN No
Moo HYXXHOro perncrpa u 3asBeplwaioT
OBOWHbLIM LLENYKOM MO HeMy. 3HayeHue
BBOAAT WeCTHaguaTepuyHoe C npeauwe-

cTByloumm 3Hakom $ (B dopmarte A3bika
Pascal). Apyrve ¢popmaTbl noka He peann-
30BaHbI.

AHaNOrMYyHO MOXHO pefakTupoBaTb
coaepxumoe nbdon syentkn O3Y Mukpo-
KoHTponnepa. CHavana B none "MHaexc
[0..255]:" 3aHecuTe agpec ayenku, 3atem
Ha none "3HaveHue [0..255]:" oTpenakTu-
pynte eé€ coaepxumoe, B 3ak/loyveHune
HaXXMUTE Ha KHOMKy "3anucaTtb 3Ha4yeHne
no nHaekcy”.

OnucelBaTb uMMelOWMecs B  MEHIO
"®ann" nyHkTb "BinToHex", "HexToBin",
"CpaBHenune Bin-dannos” He 6yany. Tam
BCE 04EeBUAHO.
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Nosansies A. A.
3agavyHuk no pa-
Anocuctemam ynpasne-

HUS  u  rnobanbHbiM
HaBUraLUMOHHLIM CRyYT-
HUKOBLIM  CUCTEMaM.
YyebHoe nocobue gns
By3oB. — M.: lNopsvasa
nmHuas  —  Tenekom,

2018. — 126 c.: un.
ISBN 978-5-9912-0702-7
MpeacTtasnex Wnpo-
KW cnekTp  3ajawd,
npefHasHavyeHHbIX Ans
3aKkpenneHus OCHOBHbIX MOHATUIA U Bbipa-
60TKe NPaKTU4EeCKNX HaBbIKOB MO PaANOCUC-
TEMaM ynpaBneHns KOCMUYeCKUMu annapa-
Tamun 1 rnobanbHbIM HABUTALMOHHBLIM CMYT-
HWKOBLIM CUCTEMAM.

Mocobure NOAroToBNEHO Ha OCHOBE 3a-
[ay v 3afaHvii, npeparaemolx 4ns pelle-
HUS HA NPaKTUYECKUX 3aHATUAX CTyAeHTaMm
5-ro kypca d¢akynbreta "Paanoanektpo-
HUKa neTatenbHbix annapatos” Mockos-
CKOro aBmaumMoHHoro nHctutyta (MAN). Bee
3agayn, NnpueeaEHHble B Nocobumn, cHabxe-
Hbl peLIernamMm.

B crarbe onucaH merton nNoarotosku ¢potowabnona ana popmm-
poBaHus obwero nposoAa Uan 3KpaHa Ha o6paTHOV CTOpoHe O[HO-
CTOpoOHHel ne4vaTtHoui nnartsl. [lpegnonaraercs e€ N3roTrosseHne ¢
nomouwibio ¢poropesucra. lNpeanaraemass TexXHONOrns npPosiBIeHNs
PUCYHKa N TpaBJieHUsl 3aroToBKM MJ1aTbl NCKJII0YaeT CONMPUKOCHOBE-
Hue e€ noBepxHoOCTel ¢ AHOM 1IN CTEHKamMu cocyaa ¢ pacTtBopamm,
yem npepgoTBpaljaeTcs NoBpexaeHue pucyHka. OHa MoxeT 6bITb
ucnosib30BaHa v A1 U3roToOBJIEHUSI MOJIHOLEHHbIX ABYXCTOPOHHNX

ne4dartHbix nnart.

BTOPY noTpeboBanocb WM3roToBUTb

OAHOCTOPOHHIOK NevyaTHY nnarty,
koTopas 6bina yxe CnpoOekTMpoBaHa,
0AHaKO 3aroToBKW ANs €€ N3roToBAeHNsA
(doNbrMpoBaHHLIN C OAHOW CTOPOHbI
CTEK/IOTEKCTONINT C HaHECEHHbIM Ha
donbry ¢oTope3ncToM) 3aKOHYUNUCH.
Ho nmencs aHanornyHbli CTEKIOTEKCTO-
T, GONBrMPOBAHHLIN C ABYX CTOPOH.
YpanaTe HEHYXHbIN cnon meagn — 3aaa-
ya He U3 NPUATHLIX, CTPaBAnBaTb €ro B

pacTBOpe XJIOPHOro xenesa
CANWKOM A0Nro, Aa u pacTsop
OyneT 6bicTpo nctToweH. Kpome
TOro, BTOPOI Cnon Mor 6bl ewwé
nocnyxute. Ero MoxHo 6bino
MCnonb30oBaTb Kak AOMOSHU-
TenbHbIN 00WMN NPOoBOA.

Ho B 3TOM cny4ae npugércs
nenartb yxe ABYXCTOPOHHIOK
nevaTHylO nnaTy, 4TO CyLlecCT-
BEHHO YCNOXHUT 3agadvy. Oc-
HOBHas npobnema — coBmecC-
TUTb Mexay cobon pUCyHKun
MeTannmM3auumn Ha AByX CTOpPO-
Hax nnaTtbl. M3BeCTHble MHe
cnoco6bbl COBMELLEeHNA CBOAM-
IMCb B OCHOBHOM K YCTaHOBKe
penepHbIX MEeTOK Ha O[HOM

¢doTowabnoHe OOHOM CTOPOHbLI, NMPoKa-
NbIBaHWE ero Uraoi u ycTtaHoBKe No 3TUM
MeTkam ¢poTowabnoHa BTOPON CTOPOHBI.
Ho, Ha mMown B3rnag, Bce 3TKU cnocobbl
C/IMLWKOM CAIOXHbI, @ TO4HOCTb COBMeLLe-
HUS OCTaBNSAET XenaTb fy4ywero.

B WHTepHeTe MHe nonanacb CTaTbs
[1], kacaowancs, npasaa, N3roToBAeHUA
OBYXCTOPOHHEWN nesaTHOM nnaTtbl no
M3BECTHOWM TEXHONOrMM TepmMonepeHoca
pUCyHKa Ha donbry. XoTs Takas TeXHONO-
rms He NAET HN B Kakoe CpaBHe-
Hue ¢ Bonee BbICOKOKAYeCTBEH-
HbiM ¢oTocnocobom [2], naoes
COBMeELLEHNA ABYX PUCYHKOB,
onucaHHas B [1], MeHsa 3aunHTe-
pecoBana. OHa 3akno4yaeTcs B
cnegylowem.

Ha 6ymare neuyataioT nasep-

v , HbIM NPUHTEPOM PUCYHKU NeYat-

HbIX NMPOBOAHWMKOB AON5 Ka>K£l.Ol7l
N3 CTOPOH MnnaTthbl. D.anee nx Ha
NPOCBET COBMELLAIOT BPYYHYIO,
DOUKCUPYIOT KaHUENapCcknuMin 3a-
XUMamMm n ckpenaarT ¢ NoOMO-
wbio ctennepa. lNocne 3aToro
nnacTuHy ABYXCTOPOHHE &Oonb-
r’MPOBAHHOIO CTEKSIOTEeKCTONUTa
BCTaBMIAIOT Mexay pUcyHkamum mn
npornaxuseatT ﬂOﬂyHVIBUJMlZCﬂ



"6yTepbpon” ropsunM yTIOroM C Kaxaon
CTOPOHBI.

9 pewun npoBepuTb 3Ty MAEK Ha
npo3payvyHon NNEHKe, Ha KOTOPON nedva-

Tan ¢oTowabnoHnl [2], u pobuncsa
[OCTaTOYHO UMX TOYHOrO COBMELLEeHUs.
MpaBaoa, NoHapo6bUNOCL HECKONBLKO 13-
MEHUTb TEXHONOIVIO NPOABNEHUs N306-

paxeHusa 1 TpaBneHus nNnatbl B XIOPHOM
xenese.

Mnata ©Obina cnpoekTupoBaHa C
nomoLbio nporpammsl Sprint Layout 6.0.
KoHTaKTHble NNoWwaaku 1 coeanHsowme
MX NeyaTHble NPOBOAHVKY Bbinu pa3me-
weHol B cnoe M2. [na nonydyeHusn
cnnowHoro obuwero nposoaa Ha obpart-
HOW CTOPOHE NNaTthbl 1 UCNONb30BaN CNon
M1. lna 3TOro KOHTYp NnaTbl N €€ OKaH-
TOBKY, UMetowwmecs B cnoe M2, notpebo-
BanOCb CKOMMpOBaTb W MNepeHecTun
konuio B cnon M1. [lanee BeCb KOHTYp
nnatel B cnoe M1 6bin 3anN0NHEH NOAUIO-
HOM.

Mocne aTtoro B MeHIO cnesa OT OKHa
nnaTbl HYXHO BKAKOYUTL pexum "Macka”,
B pe3ynbTarte Yero Ha nnate 6yayT Bblae-
NeHbl BCe KOHTaKTHble nnowaaxku. Te na
HUX, Yepe3 OTBEPCTUS KOTOPbIX HE Npo-
XOAAT BbIBOALI AeTanel, He coeauHsae-
Mbie C 06LWMM NPOBOAOM, U BCE KOHTAKT-
Hble naowaaky ANs NOBEPXHOCTHOro
MOHTaxa 13 Macku HyXHO yaanutb. Ansa
3TOr0 HYXHO LWENKHYTb MO Kaxaon u3
HUX NEBOW KHOMNKOW MbIlWN, 4TOObI CHATH
BblaeneHvie. MNOBTOPHbIM LWENYOK BO3-
BpalwiaeT naowanky B YNCNO BblAeNeH-
HbIX.

HekoTopble KOHTakTHble nnowanku
3TUM onepaunamM He NoafalTca, a npu
wenyke BblAENseTcs nexawumin nopj
Takon Nnowaaxkon NPpOBOAHUNK NN NONU-
roH. Mewawwun APOBOAHNK UK NONN-
FOH HY>XXHO BPEMEHHO nepeHecTn B Apy-
ron cnon (Hanpumep, K1 nnun K2). NMocne
BbIMONIHEHUS HYXHOW onepauuv C KOH-
TakTHOW nnowaakon He 3abyabTe Bep-
HYTb ero o6paTHoO.

Kpome Toro, ana otobpaxeHus B
cnoe M1 oTBEPCTUN KOHTAKTHbIX Naowia-
NOK KOMMOHEHTOB AN HAaBECHOro MOH-
Taxa Hy>XHO B CBOMCTBax COOTBETCTBYIO-
wMx Nnowanok 3agatb MeTannvsaumio
X oTBEpCTUI. ITO 0BNerynT coBmeLle-
HVE PUCYHKOB.

Nanee Heobxoanmo pacnevaTtatb C
NOMOLLbIO NA3ePHOro NpuHTepa Ha nNpo-
3payHon nnéxke [2] cnon M2 B pexumax

"YeépHo-6enbiin” 1 "3epkanbHO™ Npu Bbi-

KNIOYEeHHOM pexume "Macka” (puc. 1),
a Takxe cnom M