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33 cofepkadne peEKnamKoro 0GBRBNEHWH OTERTCTEEHHOCTE HECET
DEKMTAMUAAT N

3a OPUrMHENBHOCTE W COOEPXAHWE CTATbW OTBETCTBEHHDCThL HECET dBTOD.

Pepakiivsi He HECET OTHETCTBEHHOCTI 38 BOSMOXHLIE HEFaTUBHLIe NOoNBATT-
BUA MONONLI0BAHKS ONYDNUKOBAHNEIX MATEPWANOE, HO NPAHUMAET MERLE NO We-
KINOYEHWID OLLIMBOK W ONEYaTok

B onydae npuéma pyronucn kK nyBnvkaLmn penakuis cragnt 06 5ToM B HaBe-
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«Faguor, Ha MHTepHeT-cTpanuuax xyprana, CD wnu niuim obpasom
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cnpasouHnkom rapudos
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NPABO onYyHNUKOBETEL BETOPCKWR BAPMAMT CBOSr0 NPOWIBEABHNA B APYIOM MEG-
T8 DEA NRBABARUTENEHOIT MUCEMEHHOID COMMACHS PEIaKUNA.

B nepenuoky peaakuus He BCTynaet, PYKonnon He DELLEHINPYIOTCH W HE Boa-
BPALEI0TCR
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KOTHUTUBHOCTM

A. N'OJIbILUKO, kaHg. TexH. Hayk, r. Mocksa

"Korga-1o 4enosex, npupy4ms
coBaky, NoTepsn HIoX.

Tenepb 4enoBeK  NpUpyYun
VHTEpHET Y HANWHAET TePHATH MO3r ",

(M3 cnpasoyHMKa
"Undpposan amarHocTuka’)

I“ OBOPAT, 4TO HET NPEAENOB HenoBeYyecKkoMy NO3HaHn. 1
niobonelTcTay, kcTath, Toxe, MNocnenHee Xe AUBONLHO
HacTo ABNAETCA NMPUHUHON PA3BUTUA NEPBOro, KakK, BNPOYEM,
v Toro wHdopmaunoHHoro "e3psiea”, YTo HabnopaeTcs B
Teyenwe nocnenHwx 20...30 ner.

B xauectse HGOGXOD.MMOFO YCNOBKWA NO3HAHWA BbiCTYNAET
TakOe CBOWCTBO KA A0ro HenoBeKa, kak KOrHuTUBHOCTL. OHO
xapakTepuayeTr cnocobHocTe 4enoeeka k nepepaboTke n
BOCNPUATUIO WHDOPMaLMK. VI3nuHe roBOPUTh, YTO KOMHK-
TUBHBLIE CNOCOOHOGTM ABNAKTCA MNPOABNEHUEM BhIGLINX
GYHKUWA TONOBHOMO MO3ra. A B NCUXONOrUK KOTHUTUBHOCTE
CHUTAETCA aAKTOM MO3HAHWA, NOL KOTOPLIM CKPLIBAKTCH
TakWe NPouUecchl, Kak NamMaATe, BHUMaHWE, BOCNPUATHE W NPW-
HATWE OCO3HAHHbIX PEeleHWi (IMOLMKW K KOTHUTUBHBIM
COCTOSHWAM HE OTHOCHT, NOCKOMNLKY, MOJ, OHW BO3HWMKAIOT
HECKOHTPONBHO 1 BEPYT Ha4ano ua NoAco3HaHKA, 0 KOTOPOM
4YenoBe4YeCTBO 3HART HE TakK yX u MHOI’O). Paaymeemn, KOr-
HUTUBHBIE CNOCOBHOCTU OOQHOW YenoBeyeckoi ocobu MoryT
OTINYATLCA OT APYrOA B 3ABUCUMOCTY OT FEHETUYECKUX 0CO-
GeHHOCTEN, BOCMWTAHWA WKW Takux MHAWBUAYANLHLIX YepT
NWYHOCTW, KAk OPUEHTAUWA BO BPEMEHW W NPOCTPaHCTBE,
cnocoBHOCTL K 0BYHEHMIO, NAMATH, THUNA MBILLNEHWUA, PEYX 1
npoYero, BNAoTe A0 Kaknx-n1mbo npuoBpeTeHHbIX YCAOBHbIX
WHCTUHKTOB.

Movemy BoobBLLe HACTANA NOpPa NOrOBOPWUTE O KOTHUTKUB-
HoOCTKW? [la NnoTOMY, 4TO CTONL CTPEMUTENLHO BOPBABLLASACA B
HAWY XW3Hb Ha BONHE HAYYHO-TEXHWYECKOW PEBONIOUMK
WHPOPMaTU3ALMA MHOTOKPaTHO yBenu4uia wHgopmMaunoH-
HbHIE TIOTOKW, KOTOPbLIE YEN0BEK HE TOMLKO DOMKEH Nponyc-
TWUTk YEPEe3 CBOW OpraHbl 4yBCTH, HO W Kak-TO OﬁpaﬁDTaTb.
[oToB N cHOPMNPOBAHHBIA 38 MWANWOHLI NET IBONOLWOH-
HOMO PassuTUA YENOBEYECKWA MO3F (@ 3BONIOUMA Yenoeeka
HACYUTLIBAET HE MEHEE NONTOPL THICAYM NOKOJIEHWA) K
nonoBHeim 3anayam? Beab oHu ByAyT pacTu i MHOXUTLCA.

He tak nasHo Ha 3apybexHbiX pPbiHKAX NOABMNACH KOH-
uenuvwa RPA (Robotic Process Automation), koTopas onu-
CLIBAET HOBYIO TEXHONOMMIO asTomarTmaaummn BGuadec-npo-
ueccos, HazupyOWYIOCH HA MCNONL30BAHUN NPOrPaAMMHbBIX
pobortos (software robot), nomorawowmx Yenoeexy cnpa-
BWTBLCA C MOTOKOM MHpopmaunn. MNporpaMmmibin poGot —
no CyTw, 3TO NPorpamMma, KoTopas WUMWUTUPYET AACTBUA
4YenoBeka, B3aUMOLENCTBYA . wHTepdencom kakoh-nubo
MHMOPMALMOHHOW CUCTEMBI (K NpUMEpPY, TOW, YePe3 KoTo-
PYIO NPOUM3BOAATCA 3AKYNKW) TOYHO TAK KE, KAK YEenOBEeK.
Yo kacaeTca undposoil TpaHchopmaummn BuaHec-npouec-
COB NPEAnpuaTU, KOTOPas FPe3nuTca HaMm B NWUEe HacTy-
nawwen unGpPoBOA BKOHOMUKW, TO NPOrPaMMHbIE POBOTH —
3T0 0fHAa w3 npenwoanin nopobHon TpaHcdopmauyum,
TexHonorua RPA CTAHOBUTCA WHTEPECHOW, NOCKONLKY CHU-
xaeT pacxoabt (Ha 39 % cornacHo ISG Automation Index) n
KONU4ecTeo ownbok, OAHOBPEMEHHO NOBLILWAA NPON3BOAU-
TENLHOCTL TPYAA.

Mporpammuelii poboT umeeT ceoé cobcTBeHHOE BUPTY-
ansHoe pabouee MECTO, NOYTU Kak yenoeek-paboTHWK, npu
aToM pobOT UCNONb3YeT KNAaBUATYPY W Mblllb ANA BHECEHWA
AAHHBIX W MEPEeMELEeHns No 3xkpadHeiM dopmam. Paszy-
MEEBTCHA, BCE 3T ABNCTBUA NMPOUCXOART B BUPTYansHOW
cpene u rae-Hubynb 8 "o6nake”, NOCKOALKY MNPOTrPaMMHOMY
poboTy, B oTnu4ue OT Yenoseka, Guanueckuil akpad Ana
YNPABAEHNS HE HYKEH.



Mporpammusie poboTel HACTPaWBAKOT-
CA ANA BLINONHEHWA NEACTBUA WABHTUY-
HO OBBIMHOMY NOMBE30BATENID, UCNOMBL3YS
“"obyseHne”, a He NporpaMmMuUpyIoTcs
NpPorpaMMncTamMm C NoMOLLLIO KoAa Ha
OCHOBE WHCTPYyKUWW. W 3TO ABNAETCH
ocoBEHHOCTLIO phiHka RPA. Knouyesown
dyHkumoHan RPA npeaHasHaudeH AN\
OU3HEC-NONL30BATENEW, HE WMELWNX
TEXHWHECKOW NOATOTOBKK, KOTOPbLIE CMO-
YT UHTYUTHUBHO MOHATHBIM crnocoBom
BuicTpo "obyunTs” (MAKM HACTPOWUTL) NPO-
rpaMmHoro poboTa Tak XKe, Kak nons3o-
BaTens MoxeT obyunTh CBOBro HOBOrO
konnery. RPA He TpebyeT HaBbIKOB Npo-
rpamMMupoBaHis, v 4enoseka na uanieca
MOXHO Hay4uTb CAMOCTOATESNILHO aBTO-
MaTW3NPOBaTL MNPOUECCH € NMOMOLBIO
nHCTpyMeHTos RPA B TeqeHWe HEeCKONb-
Knx Hepens. MNpwu atom muorue nnatdop-
Mbl RPA npeacrasnaiT BO3MOXHOCTb
HapucoBaTk cxemy (Hanpumep, B MS
Visio), a HeoGxopgumble OEACTEMA CO3-
LA0TCH B BUAE rpadunyeckux anemMeHTos
NyTEM NEPETACKMBAHWA, YAANEHWA W
ceAsbiBaHKA 0DLEKTOB, NPEenCcTaBNAD-
wux 3Tanel npouecca. MNonyyaertca, 4To
HE HYXHO U3MEHATL cyulecTsylouwmne UT-
CucTeMsl — npouwe asToMaTU3upoBaTb
paboty € wuHTEpdEencom, WU UMEHHO
noatomy npoektel RPA He Tpebylor
noporocToAumx NT-HaBbIKOB W MHBECTY-
UK B HoBble UT-nnatdopmel.

Mpasaa, pasrpy3vTe MO3r UrpoMaHa
wnn nobuTens MyneTMEAnAHBLIX YAO-
BONLCTBMIA C nomowbio RPA Bpsa nwn
nonyHuTca. Jna 3Toro Kak MUHUMYM
LOMXHO ObITh XenaHue "naywenta”. 3arto
RPA noasonaeT naTe WHCTPYMeHT 6ua-
HEC-TIONL30BATEN ANA CHWXKEHWA ero
3arpyaky pyTUHHBIMY 330a4ami, YMeHb-
waeTt zarpya3ky WUT-cneunanucros, nos-
BONSET NOBLICUTH 3HPEKTUBHOCTL, Ka-
YECTBO W IKOHOMWMHOCTh. W, pasyme-
ETCA, KOTHUTUBHOCTL, 3avem?

MocMoTpUM HEMHOFO Aanblue Hame-
Tuewencs TeHaeHuuu. CeroaHa YenoBex
YACTO CTABUT 3a0a4M, KOTOPLIE HEe B8
COCTOSIHMKM PEWWTL OTHIOABL HE W3-3a
HElOCTATOYHOCTW MHTENNEKTA, a Npoc-
TO K3-33a OTCYTCTBMA AO0CTaTo4yHOoro
MBICTMTENBHOMO pecypca. W, B YacTHoc-
T, RPA nonxkHa ocsoGoonTh 4NA Yeno-
BEKa 3TOT PECYpPC, CHU3WB Harpysky Ha
Moar. TOBOPAT, 4TO B TEYEHWE BOT YXe
40...50 TeIC. NET MO3T YenoBeka 0CTaeT-
ca Gonee unu MeHee HeU3MeHHbLIM, Kak 1
Bce ero Teno. [la n okpyxawnuas venose-
Ka cpefia B MHMDOPMAUWOHHOM MnaHe
Mano 4em otnmyanace u 40 TeiCc. net
Hasan, W Oaxe BCero kakmx-Hubdynb
100 net nasan. B obwem, chopmupo-
BaBLUMACA MO3r 4enoseka Bobin npucno-
cobnen k obecneyenuio noTpebHocTen
opraHuama B Tex ycroBuax. M ecnu mel
BO3bMEM pebéHka M3 Obinbix BPEMEH W
nocagvm ero 3a napry B COBPEMEHHOW
WKONE, OH BLIYHUTCRA TO4HO TAK XKE, KaK u
BCE OCTaNbHeie. Moar-To y Hero 70T ke
camblii, NPOCTO HanonHeHue Yy Hero
ByneT HoBROE.

Ho He noaxopaT nu « npegeny Te
BblCOKME cnocoBHOCT MOo3ra Yenosexka,
kKOTOpbie BuiNKM 3a0aHbl MY ONUBLUWMCH
MHOFO MWIJIMOHOB NET IBOMOLNOHHLIM
npoueccom? Becema noxoxe, 4To aTto
Tak u ecTb. He cTouT 3abuiBats, 4TO MO3T
ABNAETCH EWE W UBHTPOM YNpPasnesus
BCEM OPraHUu3mMoM C NOMOLLBLID HEPBHOR

cuctemsl cesfan, OOpLIB MNK paxe Hapy-
WeHWe 3Tux cer3en NnpusoanT Kk 3abone-
BAHWAM BHE 32BMCUMOCTM OT TOTO, HyB-
CTBYeT 4enoeex 3707 o6pLiB CBA3KM UK
HET. Ho 371 HapyLWeHWA MOryT BO3HUKATh
M B CAMOM "LUEHTpE YyNpasneHna” npu ero
neperpyske nHpopmaumen. Hagasymese
NPennoxeHna MHGOPMaUVOHHLIX Npo-
AYKTOB, Pasnuealolleecs B COUManbHbIX
ceTax BearpaHuyHOE TIWECNAaBWE U Urpo-
Bble MHOOPMAUWOHHEIE HAPKOTWKW —
Takas xe Harpyska Ana moara, kak xena-
HUue ycepaHoro meHenxepa bviTh B Kypce
abconoTHo Beex cofbiTUil B NOCTOAHHD
MEHRIOWEMCR ¥ HENPEepbIBHOW YCNoxX-
HAOLWEMCA WHOHOPMALWMOHHOM OKpPYXe-
HAW ONA NPUHATUA NPABUNBHLIX yNpas-
NEHYECKUX pelweHnii, M oyeHb Noxoxe,
4TO yXe CErOfiHA CTAHOBATCH 3aMeTHbIMWU
KMMHWYECKVE NPU3HAKW Of paHWYEHNA pe-
cypcos mozgra. B wactHocTh, cneuwanme-
Thl OTMEYEIOT, 4TO ECNKN POCT KONU4ECTBA
CEepAE4HO-COCYAMCTRIX W OHKONOrMHYEec-
Kux 3a60neBaHnii NPakTUYeckn npexpa-
TUACRA, TO BNEpésn BbIPBAnWCb BCAKOro
poAa HeBPONOrUYeCKWE U NcuxuaTpuye-
ckue paccTpoiicTea. MCTOYHWMK 3TKUX
PacCTPOMCTB NOHATEH HE TONLKO MEenu-
UMHEe — 3TO MO3T YeNoBeKa.

KOrHUTuBHBIE HapylweHusa, Kak W
noBok NaToNOrMYecknin Npouecc B opra-
HWM3ME, HE BOZHUKAKT Ha POBHOM MECTE.
Yawe Bcero umewT MecTo beiTe HEMpO-
nereHepaTtueHeie 3afonesadua, natono-
rMy COCYAOB TOMOBHOMO Mo3ara, nHhex-
LMOHHBIE MPOUECCHI, TPAaBMb!, 3/10Ka4ecT-
BEHHbIEe HOBOOOGpA3OBaHWs, HAacnencT-
BEHHbIE W cncTeMHbIe 3abonesannn. Beg
37O OrpaHMYnBaET Pecypchl FONOBHOrD
Mo3ra, Ho ecnu 971 pecypcol orpaHuymn-
BaAOTCA u3-3a GaHansHOW nNeperpyakn
MO3ra, TO passe 3TO He MOXEeT Bbi3BATh
3abonesaHuA? Kak roBopuTcs, Asima Ges
orHa He GuiBaer.

Kak 3ametun Anekcangp Kannas,
O1VH N3 aBTOPUTETHBLIX POCCUACKKUX NCU-
X0pN3N0N0ros (Ha NHTEPBLIO C KOTOPLIM
COBEpPLWEeHHD cny4anHo 1 Gea BCakon
Norukw aeTop HaTonkHynca B WHTEp-
HETE), B CTONMb DBICTPO CNOXMBLUKMXCH
HOBbIX YCNMOBUAX MO3r GyAeT BbiHYXAEH
KaK-TO 9BOMUWOHWPOBATL, HO JBOMO-
umsa npouecc HebucTpait. B niobom cny-
yae 8 0603prmom ByayLEM HENB3A OXU-
AATh Kakux-nnbo BeICTPLIX NAMEHBHWIA C
NOSIBAEBHWEM TakWX BAapuaHTOB MO3ra,
koTopele npucnocobneHsl, Hanpumep, k
CKOPOCTHBIM W MYNLTUMEANAHBIM WUH-
dopMaLMOHHEIM noTokam. BosmoxHo,
3/1eCh ELUE HE CKA3aNna CBOE CNOBO CTOMNbL
OLICTPO COBEPWEHCTBYIOWAACH MEHHanA
uHxeHepua, Ho B nwbom cny.sae eé
yernexn He ByayT cpasy Takum yx Macco-
BLIM ABNeHMeM. Pecypc mozara, o4esua-
HO, HE DECKOHEYEH K HE MOXET YyrHATLCA
32 OeCKOHEYHOW CNOXHOCTBLIO NPUPOLL.
Tne-10 NpUAETCA OCTAHOBUTHCRA.

OpHako xe ecTe v gpyras npobnema —
C NOABNEHUEM YENMDBEKA PA3YMHOT0 3B0-
NIOUWUA YTPaTUNa CBOW OCHOBHOW UHCTPY-
MeHT ecTecTeeHHoro oTtbopa, koraa
HepocrarodHo npucnocobnedHee opra-
HW3Mbl yMupawT. lNoasneHne Boaonpo-
BoAa, cobnofeHve rurueHsl v XopoLwo
W3BECTHLIE YCNEXW MEAWUMHbI BMewa-
NUCh B ECTECTBEHHLIM 0THOP. W He cek-
PEeT, 4T0 TENepb B YENOBEYECKOM COLIMY-
ME BbIKUMBAIOT W cnabuiil, ¥ CUMLHBIA, W
YMHBIR, XM HE O4MEHb YMHbIA, VI coBcem

Ef,,e"'.

HEYMHbI Toxe. COBPEMEHHBIE COUMANb- |
HbIE OTHOLWEHWS M MeauuvHa B 2...3 pasa
npoonMan ¥Xnade YenoBexka no cpaBHe-

HWIO € nelwepHsiMu BpemeHamu, Boem j 0, o

HaxoAWTCA CBOE NENo, BCE WMEBIOT BO3-
MOXHOCTB OCTaBUTE NOTOMCTBO MO MEpe
CBOWX BO3MOXHOCTEN,
[axe BCTPansalTCcd B YNPaBNEHYECKYIO
WK NPOW3BOACTBEHHYKD BepTukans., Ho
W PECYPCHI FONOBHOIO MO3ra "B cpeaHem
no nanarte” yMeHbluaTca.

Yenosek nw3nasHa 3aHAT CO3EpUaHn-
&M, Nno3HaBaHuem u onucaHuem Bce-
neHHon. paHuubl 3HAHWA HaAXOAATCHA B
HenpepsLieHoON AvHamwke. B ceaAsm ¢
3TUM CReuUanucTel NONarawT, 4TO Mno-
3HABATENbLHBIE BO3MOXHOCTU 4E€NOBeKa
HaYUHANT TOPMO3UThCHA HENOCTATO4YHbI-
MW NS ATOF0 PECYPCaMKU MO3ra kak pas
TOraa, KorAa HOBble 3HaHWA 0 BceneHHon
VKE HE NPUHOCAT 3aMETHOW NONb3bLI ANA
XW3HW denoseka Ha 3emne. Bnpouem,
HWYETO CTPaWHOro HEe TNPOWCXOOWT,
noToMy 47O BONPOCAMW MUPO3HaHWA
MOXHO ¥ He 3ajaBaTtbeA, a obpaTtuTe
MarepnanbHeie W NINACKWe pecypckl Ana
nony4eHns GoNbLWEro aHaHUA 1 MOHUMA-
Hua camoro ceba. lNpw Takom nopxone
kak-To cama cobon oTnanéT HanobHOCTh
B NOCTAHOBKE 3aAay, CNULLIKOM 3aTparT-
HBIX A9 pecypcos mMO3ra » WHOW pas
haxe mMaTepvanbHbiX PECYpPCOB WENbX
cTpaH.

Bot, Kk npumepy, ©u3aukn uCKanm
6030H Xwrrca, ana yero Gwin NOCTPoOeH
Bonbloih anpoHHLIA Konnangep crou-
mocTeio 10 mnpg ponn CLWIA (a noTom oH
Oein ewe n mopepHuanpoeaH). Jlinboi
DU3KK CKaxeT, HTO BCE aTo BbINO HYXHO |
ANS NOATEEPXASHWA TEOPUW CTaHNapT-
HOW MOAEeny B3auMOAENCTBUA INEMEH-
TApHLIX YacTuu. A 4TO NaeT 3aBeplieHue
3Tou cTavnapTtHon monenu? MopobHble
3HaHWA He penawT Henoseka Oonee
cHacTIMeeiM, BONEe ChiTeIM WK YO0B-
NEeTBOPEHHBIM XW3HBIO. OHW NWIWL YR0B-
NeTBOPSIOT aMOnLMK OTAEALHBIX YHEHBIX,
obHapyxuBaOWmMx IKCNEPUMEHTaNbHOE
NOKa3aTenbCcTBO CBOWX Teopwid. Ho Bbi
cnpocuTe NIOAeW Ha ynuue, caenan nn
6030 Xurrca ux cuyacTnuesiMn, PaHee
BCH Hayka, cama Toro He eepas, pabota-
na Ha npakTuky. Bcé, 4To Geino oTkpbITO,
BKNKOHARA KBAHTOBYKO QU3NKY, TYT X Wno
"8 peno”. OagHako 3TOT pecypc npaxktu-
HEeCKUX peanu3dauynin noadaHna Bcee-
neHHoi Toxe He BesrpaHuyed. Bpag nn
4ENOBEYECTBO CMOXET KOHBEePTUPOBATh
B NPaKTUHECKUE NPUNOXKEHWA 3HAHWA O
TOM, Kak YCTPOEHbI 4HEPHBIE AbIPH W
Benvie kapnuku. Ho Ha 3aTo TpaTaTcs He
TONbLKO MaTepHansHble PEecypchl, HO ©
pecypchl HAaWero Mo3ra.

PasymeeTca, aTo He Te Harpysku, 470
NPUBOAAT K MACCOBbLIM HEBPOTUYECKUM
paccTponcTeam, rae OCHOBHOW Owy —
3T0 WHTEHCUBHBIE W MYNbTUMEANAHBIE
MHPOPMALMOHHBIE HArpy3kn, XM3HEHHO
HEOBXOAMMBIE HABLIKW HETMPEPLIBHOMD
yyeTa aton uHPopMaunK, IMOUMOHANL-
HaA MeperpyXKeHHoCTs u np. Bripouem,
HEeNoBEK HA TO U HenoBek, 4T0 NoACOo3Ha-
TENLHO 328WMLLAETCAE OT NEPETPY30K W
HauMHaeT nonpocTy oBxoauTs Te Buabl )
DEATENBLHOCTY, KOTOPbIE CNWULWKOM 3a-
TRPYAHAT ero Moar (kak Bul cneuvwannc-
Tam B 06NACTM MAPKETUHIa W peknamel
He xoTenock obpaTtHoro). Yie He Ho-
BOCTbL TO, 4TO MHOTWME NIOAW XWByT Bes

a HekoTopbe |

BIfALViINAh HOLUAM
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Ha OANH M3 NPU3OE.

D oyxe

% TENeBn30pOoB, YTO OTAYYEHWEe AEeTel oT
. BCAYECKWX 3KPAHOB AAET nopasvnTens-
& Hole ycrexw B obpaszosanum n duanye-

CKOM PassuTnn, 4T0 CPean rpaxnaH yxe
HET TAKOr0 MacCoBOro yBAe4YeHna nnei-
€PHOW 3arpy3xkoi ylel, 4To pacTer no-

L NynAauuAa NpuHLUNUuanbsHo He Haxon\-

LWMXCA B COUMANbHLIX ceTax. KoHeuHo,
neYyansHo, 4TO NIOAW YXKEe He Tak, Kak
pPaHbLIE, TAHYTCA K AETanbHOMY 3HAHWID,
2 0DXOQRATCHA TEM, HTO NPUXOANT K HUM M3
BTOPUHHBIX UCTOYHMKOB. HO BEeAb 1 aTo
4acTo Aenaerca AnA Toro, YTobe uanuw-
HE HE HanpaArarte MO3ar.

YacTo MOXHO Ccnbillath, 4To, MOn, y
HAC ECTb WCKYCCTBEHHBIM WHTENNEKT
(W), KOTOPOMY MOXHO OTOATL Ha 06pa-
GoTky BonbWKMe MACCUBEI MHDOPMaLUK.
Ha cTpanuuax xypHana yxe rosopunochk
0 TOM, 4TO Ha CAMOM AEeNe NoKa HUKaKo-
ro A B TOM NOHKWMaHWKY, KOTOPOE BKNa-
NbIBAIOT B HETD XYPHANWUCTEl U obbiBaTe-
nu, He cywecTteyet. MawwuHe paboTaoT
ANrOpPUTMMUYECKK, WX TAKUMW CAERann
noan. ECTe KOMNBIOTEPL, BCTh MHCTPY-
MEHTBI Bpoae Buadec-aHanutuku, 6onk-
LIKX A3HHLIX, MAWWHHOrO obyYeHuA nnu
MHTENNEKTYANnsHOW WHQPaCcTPyKTyp.l.
EcTb nporpammsl A9 Urpbl 8 WaxMaTsl,
W ecTs paxe 4at-60Thl, KOTOPLIE NPOX0O-
NAT TecTol ThIOPWHTa, HO BCE 3TO OTHIOAL
He MW, K npumepy, 4ar-6o0Tel — 370
NpocTO ABTOMaTU3NPOBAHHBIE CUCTEMbI,
WMUTUPYIOWWE [OCYXWE pPa3roBopki
YenoBexka B 4aTe He no cobcTeeHHOWM
WHULWaTHBe, a No NPeAnMcaHnIo OCTPO-
YMHBIX AnFOPUTMOB MNPOrpaMmMMCTOB.
Ha, onw camoobyyqaembie. lNporpamma
Tak Hanucada, 470 ecnu Tel COAENan Tpu
ownbkn, To Gonslwe Tak He nenain. Ho
camoobyveHne— He NpuaHak nHTennex-
Ta. HatonkHyBIWWCH HA PasapaxaouLyio
cpeny, wHdy3opua-Tybenbka OTORRET B
cTopoHy. B cneaywolmii pa3 oda nocra-
paetca cpenate 3To BeicTtpee. MoxHo
NOCTRPOVTE UFPYLLEYHYIO MaLUWHKY, KOTO-
pas, yTKHyBWKUCE B cTedy, Gonbwe He
noeneT B aTom HanpaeneHun. Ho kakoe
310 camooby4eHue, EBCNKU Mbl Camu
Hanucanw 3Ty nporpammy?

Mnn BOT wWaxmarucT AenaeT xogsl,
KOTOPHIE, B NPUHLMWNE, HEBO3MOXHO
BbIMMCNNTE [3XEe CYyNnepkoMnbioTepy,
NOTOMY 4TO 3TV XOObl AENADTCH MO Han-
TUID, NO WHTYWLKUW, B Pe3ynsTaTte TBOP-
HecKOoro akTa, KOTOpbIM KOMNLIOTEPY
noka Hesenom. B cepenwHe naptuwn
WaxMaTUCT MPOCYUTLIBAET BCEro Ha
3-4 xopna snepéa. KomneioTep v 3Toro
caenatbk HE MOXET, NOTOMY HTD HE CHW-
TaeT BCE XOAbl, @ NPOCTO, W3BMHWUTE,
wyneHU4aeT. B ero namaTty, kyna Kom-
NLOTEQ NOCTOAHHO NOArNAgbIBaeT,
nexart Bce Bonee wnu MEHEe 3HaYUMbIe
WwaxmMaTHele napTun. Ha copeBHOBaHWAX
LaxmaTucTy 3anpewaeTca NonL30BaTk-
CA faXe camblM MalbiM HOYTOYKOM, Hy a
mMmawwnHa BeiICTpeHbKO nNpocMaTpusaeT
napTun, HaxoauT BapWaHT C yxXe M3BecT-
HbIM passuTuem cobsiTyuin U AenaeT xof
M3 3TON naptuum. LWaxmartnct He moxer
AEepXaTh CTONLKO NapTuil 8 ronoee u
NO3TOMY HE MOXET OBbIrpaTe KOMMBIO-
Tep. Bce OCHOBHBIE BapuaHThl, KOTOPbIE
korpa-nnbo Beinu  pasbirpadsl,
MawwnHa 3HaeT. Kak eé obeirpaews? W
npusem Tyt M7 MpocTo ¢ Bamu cpaxa-
€TCH TOT, KTO MMEET OrPOMHYIO NaMATh U
C HECNBIXaHHOR CKOpOCTeO nepebupaer

B Dase paHHbiX, KaKkon BapuaHT Bonble
NOOOWAET, NPU4YEM Hanucanw 3Ty npo-
rpaMmmy niogu, a He cama MawwuHa. A
4ENoBEK, K NPUMEPY, Kak 3To genaer?

WUuTennekrtyansHas GyHkUMA Yeno-
BEKA — 3TO TBOPYECKWW npouecc. Tak
pOX¥AaeTca HoBas CTMXOTBOPHER CTPO-
K&, TAK OTKPLIBABTCH HOBBIA 3AKOH, TAK
LenaeTca Henpeackasyemoe npenno-
noxeHne. TROPUYECKUEe akThl — 3TO Npu-
3HAK MHTENNEKTYANLHOCTH, @ HE NPOCTO
pelweHe cnoxHbix 3ana4. Bor, Hanpw-
Mep, TONONOrMHECKan 3agaqa, KoTopylo
npuayman Avpw lyadkape w Tonbko
cnycta 100 net pewwun Tpuropuin Te-
pensmaH. Koraa Takyilo 3agaqky npuay-
MaeT MalWwHa, NoABWTCH NOBOL NOro-
sopuTe 06 UK. A noka KOMMbIOTEPL!
pewanT 3afayv  anropuTMUHECKUM
NYyTEM, T. €. NPEANUCAHHBIM NO Waram B
CTPOrow norv4eckon wmx nocnenosa-
TeneHocTn. War B CTOPOHY — wn yxe
HUYEro HE NOAYMUTCR.

A BOT MO3r 4enoBexa, no-BuauMomy,
pewaeT ceoW 3afadn He Tak. Y Hero
NOMNPoCTy HE XBATUT BPEMEHW Ha NOA0H-
HOE pELUEHWE NYCTh A2XE OTHOCUTENBHO
HecnoxHoW 3apaqu. [logyac MbICHb
NoABNAETCA BHE3ANHO, U Mbi NPOCTO HE
OCO3HEEM NOTWYECKYD LEMNOuKY, KOTO-
pas nNpuvBEna HAac K TakoMmy BbiBOAY.
PelweHue NpuxoouT B ronoey waxMaTtn-
CTa He nyTEM npocTore nepecyeta
xonoe. OHO He MoxeT GbiTb BhIYUCIEHD.
Wnu soT Myaxkape caenan npeanonoxe-
HWE, YTO HEKOE TOMONOrMYECKDE MHOXE-
CTBO romeomMopdHO (B3aWMHO O[HO-
3HayHoe COOTBETCTBME) TPEXMEpPHOoR
cpepe. Jokasate CBOE npeanonoxeHue
LEMOYKOW  NOrMYECKWX  3aKNOYeHUIA
TOrga oH He cMor YyBCTBOBan W BCE...
Yxe B Hawwu aHu MNepensMmad noliaroso
pacnucan anropuTM pelieHus, 1 noTom
elle CemMb maTemaTukoe paszbupanuce,
4TO BCE BEPHO. Tak BOCCTAHOBMNW Ue-
no4ky paccyxnesni, koTopyto MNyaxkape
nepenpeirHyn, kak Gyarto sarnsaHyn 8
OTBET.

Moxoxe, yto 90 % Hawen BHYTPEH-
Hel aHanuTuyeckon paboTel CKPLITO OT
CO3HaHWA, HO 3TO BOBCE HEe Te noru4e-
CKMEe Waru, KoTopbie Aenaet MaluHa.
MawwHa nomkHa AenaTe 04eHb TOYHLIE
onepaunun, 1y Heé Ha kax[oh pasBunke
€CTe MPaBuno eeé npeogonexHus. Ye-
NIOBEK XE MOMTU HA KaxAOoW passunke
nenaet suibop 6ea noruyeckoro obo-
cHoBaHwa. OBocHOBaHWE TMPUXOAUT
NOTOM, ECAW KOMY-TO HAAO 4TO-TO 06bL-
ACHUTL. Takum obpa3om, Besne, Bo
BCEX HALWWMX NPUHATAAX PELWEHWA, Npu-
cyTcTeyeT paspbiB. Jloruku HeT. EcTe 1o,
4TO Mbl HadwiBaeMm uHTynumen. OTkypa
3to Bepétca? Kakosa npupopa aTown
UHTYUUMKW? OBbIYHO FOBOPRAT, YTO 3TO,
mon, obobueHne oneita, Ho ato obuwne
cnosa. Y koro-to, ponyctum, Obin
MAaneHeKMi ONbIT, HO OH NPUILEN K Npa-
BUNILHOMY peweHnio. A y Apyroro 4yene-
Beka Owin BonbWoORA ONBIT, 1 OH BCE
HENpPaBunLHO caenan. MNoxoxe, AEN0 HE
B CKNagupoBaHHoMm B Basze NaHHbIX
oneiTe, a 8 cnocobe ero 06o0WeHns,

OaHaxabl 3HAMEHWTHIA GU3KUK ©
Hobenesckuir naypeat Puuapg @enHman
3aMHTEpPECOBancs, Kak y4éHule genawnTt
CBOW OTKPuITUA. MNpoakannanposas Ha-
YHHBIE YAa41 KONNET, OH NPULLEN K BbIBO-
oy, YTO BCE BENWKWE HAYYHBIE OTKPBITUA

caenaHbl BHENOrMYECKUM nyTém. Toy-
HEE, BCA AOPOXKA K 3TUM OTKPBITUAM
BbINOXEHa KODOTKMMW UEenoYkamu —
nocnenoBaTenbHOCTAMK NOTWUHECKKX
XOA0B — W WWPOKMMK npoBanamu,
Yepea KOTOPLIE NMPUXDAWNOCH COBEP-
wath npbixkn. Cneaywuias norudeckan
uenoyka — onsTe npbeikok. MenHman
320ancs BONPOCOM: KAk Xe YYBHbIe npu-
XOOAT K OTKPbITUIO? W cam xe oTeeTun:
OHW poragLiBanTcs. HO komnuioTepy
HENBL3A NPONUCaTh B NporpammMe: "nora-
paincs”. Xots Bbl NOTOMY, H4TO Mbl HE
O4EeHb MOHWUMAEM, Kak paﬁo‘ram Hall
MO3r. ﬂOﬂY‘-!aETCQ. Gea mo3ra noka HUAKY-
[a W 3aMEHWUTL Bro He Nony4uTca. 3arto
MOXHO MOMOYb.

Hawbonee aktyanbHam Ha cerogHs
npobnema — kak paclupuTh PECYPCH
4YenoBeYecKOro MO3ra B CBA3U C yxe
WMENLLKMMKUCH NPpU3Hakamm NEpPerpys-
kn. Benb 970 Kacaevca He npocTto
COCTOAHWIA MO3ra, HO W NCMXUHECKOrD
ﬁﬂaI'OI'IOJ'IY'iHFI YenoBsexka, ero NM4YHOCTK.
MoHATHO, Y4TO ANA pacliupeHua pecyp-
COB MO3ra peyb HE MAET O NPUMEHEHUK
papmMakonorM4ecKmx BELLECTE, reHeTn-
HECKMX WU XWpypryuYeckux BmMelarTenk-
CTBAX W TPO4YUX MONBLITOK W3MEHEHWA
npupoasl Yenoseka. Ana nosbilwWeHns
KOFHUTUBHOCTM  HYXKHO NpUAyMaThb
HEYTO TakOe, 4YTO HE WIMEHUT, HO
DONONHWUT ECTECTBEHHYIO paboTy mo3ara
BenoMoraTenbHeiMmn BNEeKTPOHHBLIMIA
MOAYNEMKW, KOTOPbIMW MOIT CMOXeT
nonL30BaThCa No Mepe HeobxoAuMo-
cTi. Hanpumep, MmoaynaMu namaTu,
BrICTpOro cYéTa, BU3yanusauvu n aaxe
MoAynemM nepenayn Komadg BHEeWHUM
WCMONHWUTENbHBIM  YCTPOWCTBAM MO
paguokadany.

C OAHOW CTOPOHBI, HWYETrD HOBOTO
3neck HeT, mbl v Be3 Toro yxe nasHo
NoNL3YEMCA MHOMO4MUCNEHHLIMW raixe-
TamMn. Oﬂ,HaKO ECNu BCe 3TV ragxeTbl
BynyT COEQWHEHHI C MO3FOM NPAMbIM
WHGOPMAUMOHHBIM KaHaNoMm, To Hame-
4aeTCA yXe PeBosiours no GopmMupo-
BaHuio homo augmenticus (4enoseka
nononHeHHoro). B Hacrtoswee Bpems 8
pamkax npoekta "HeidpoYat® Anex-
cangp Kannanw paspabatbigaet HEWpO-
vwHTEepdencHue TexHonorum ana oby-
CTPOWCTBA XW3HW NOAER, KOTOopble B
CUny pasHbIX 0BCTOATENLCTE NWLLKMNUCH
cNocoBHOCTU K ABUKEHUIO U peyu. Ona
HUX Takol HedpouHTepdelicHbIl kaHan
CTaHOBWUTCA e0Ba nn He EDMHCTBBHHOE
BO3MOXHOCTLID CBA3W C BHEWHWM
MUPOM.

Korpa-rnbyae ranxetsl 6ynyT cHab-
MEHBI COOTBETCTBYHLWMMIA HBIT‘IDOHH-
TepdeicaMn, a camMv rapxers CMOryT
pasmMewaTtscs noa koxenw nonobHo
kapauoctumynatopam. Bnpouem, nep-
BbiE YCNexw B ynpaBneHuu MblCnamu,
Hanpumep, OTKPLIBAHWMEM nOBEpen,
4YeNnose4ecTBO YXe caenano. 4] HECNpoO-
cTa Han Byoywumu aboHeHTCKUMN
yCTponucTBamn MmobunbHol ceaan pabo-
TAT HE TONbKO PagVONHXEHEDDBI, HO 1
ncuxodusnonorn. Ho 8 nobom cnyuae
3To0 OyAyT nuilb BCNOMOraTefbHbIE
YCTPOWCTBa ANA PA3TPY3KM FOAOBHOMD
Mo3ra.

Yro ke kacaerca "HacToswero" WK,
T0 3710 GynyT MalmHLl CO CEOWM BHYT-
PEHHUM MWUPOM, 4Yero B HacToswee
BpemMa He Habnwonaetca. WM Torma oHu



NEeRCTBUTENLHO CTaHyT NOTEHUWanb-
HbIM KOHKYPEHTOM YENOBeKky, 0 4YEéM
YENOBEYECTBO YXE Mpeaynpexnand
yuéunie. Mpaepa, ato yxe Oyayr He
MalWHel, a CcywecTea € NPasoM Ha
suibop cBoero mecta nog ConHuem.
Ecnu xe oHu ewe v ByayT nocTpoeHsl
Ha 4ém-To Donee HaJexHoM, Yem opra-
HWYECKWIl MO3r Yenoeeka, To, BO3MOX-
HO, YEenoBeky NPWAETCH Haxe noTec-
HWTBCA (BO3MOXHO, 3BHABLUNCH NTpammn
W MYyNETUMELMAHBIMW PA3BNEe4eHUAMN).
Ho B niobGom cnydwae 3to Byaet Heckopo
(MOXET, OHO U K CHACTHLIO).

A noka, NCnoneL3ys Takue KOrHUTUE-
Hble TexHonoruw kak RPA, Busnec-
nonek3oBatenn HLICTPO NepexonaT oT
CPaBHUTENBEHO MPOCTOrD CO3HaHWA
npaeun ana obpaboTkn CTPYKTYpupo-
BaHHbIX A@HHBIX W HAYUHAKDT aBTOMaT-
3MPOBaTh HECTaHAapTHLIE NPOUECCHI,
Tpebylowmne, K npuMepy, ronocoBoro
B3aUMOAEWCTBNA Ha ECTECTBEHHOM
A3bIKE, pACNo3HasaHna naobpaxernin n
06pa3os, HEYETKOA NOrMKKM AN paboTel
C HECTPYKTYPWPOBAHHBLIMW AaHHbLIMMW.
Ocsoboxnan pecypcsl CBOEro aparo-
LEHHOrO MO3ra 4NA OYepenHbiX NpbhK-
KOB MEXAY NOrnYeckumMi Lenovkamm
NPUHATUS peweHuin. na WHTyuuun, 8
obLiem. ..

Mo Mmarepuanam PCWeek,
rusbg.com, odepressii.ru, m.dp.ru

MOAY/IbHAR PEKJTAMA

MeyarHbie nnatel, Habopb! ¥ MOAYNK
Nanszap, DJ200, Muxuamn.

Kontponnepsl GPIB-PCI, USB Na-
tional Instr., Agilent co cknaga 8
Mockse.

www.signal.ru

(495) 626-20-40.

SNEKTPOHHLIE KOMMNOHEHThI
HA WWW.S-10MITINO.RU

BcE& ansa peMOHTa M NPOU3BOACT-
Ba PaawoO3NeKTPOHHOW annaparty-
pei, asTomobuneHoin n GbiTOBOW
PaAfNOTEXHUKM.

Mpoaaxa onToM K B pO3HWLLY B na-
BunboHe 546 TK "MuTuHCcKWid paano-
peiHok". PaBotaem ¢ 9.00 po 18.00
exenHesHo. MoyToBas v Kypbepckas
JAOCTaBka.

Haw appec: Mockea, [MaTHuukoe
wocce, 18, 3 a7, nags. 546.

8-905-782-47-71

mat- i i

www.s-10mitino.ru;

www.s-10mitino.narod.ru

125464, Mockea, ab. au. 39.
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B Hoabpe LeHTpanbsHOMY Hay4YHO-HUCCeA0BaTENbCKOMY UHCTHTY-
Ty cBsa3u (LUHUNUC) wncnonnserca 100 ner. Pegakuws nonpocuna
ynieHa pegKkonnernu XypHana, AOKTopa TeXHHn4Yecknx Hayk, npogec-
copa Cepres JlbBoBnya MuweHKkoBa, KOTOPbIA B COBETCKOE Bpems
paboran B UHUHUCe, HanucaTb cTaTeio 06 McTopuu pnarmana oteve-

CTBEHHON HayKu B obnacrTu cBA3N.

Oqem, TPYAHO ONUCATb XW3HEHHbIA
MyTb OCHOBHOrO Hay4HOro UHCTUTYTA
oTpacnu ceAam Poccwu. TpyaHo w3-3a
HeobxoavmocTu BebpaTe BaxHeRwue
TEMbI U3 obwupHenwero obkema nccne-
[0BaHWA, OXBaTLIBAIOWEro BCE BONPOCHI
OTPAcNN CBA3M, @ eWe TPyAHEee nucate o
COTPYAHMKAX, KaXOb W3 KOTOPbIX BHEC
CBOWO NEenTy B passntue otpacnu. Hukto
He ponxeH ObiTk 3abbiT, HO OAXE HA KpaT-
Kue ynomuHanwa o paboTtax kaxpaoro He
XBaTUNO Dbl BCEro XypHana.

Mue nocuacTtnueunock paboTats B
LIHWMUCe nocne OKOHYaHWA MHCTUTYTA, HO
CBA3b C HUM 1 paboTa ¢ ero coTpynHuka-
MW HE NPEePLIBAETCA A0 HACTOALEro Bpe-
MeHi. 3HaHue UCTOPUKW PasBUTWA CBA3N,
"Hayku" CBA3W NONE3HO W MONOLAbIM, W
NOXWABIM, HE3ABUCUMO OT NpodEeccuu.
Moé socnpuatue nctopum UHWWCa cybe-
EKTWBHO, 4TO NO3BONAET HANEATLCA Ha
CHUCXOXOEHME K HENONHOTE npeacras-
AEHHOro MaTepuana.

KommyHukaumn — obasatenbHas co-
CTasNAKLLAH B3aMMOOTHOWEHWN B noGom
coobuwecTee, OCHOBa CYLWECTBOBAHWA,
MW3HW Kaxaoro oraensHoro ynexa. Co-
BEpLWEeHCTBOBAHUE TEXHWKW Tenekommy-
HUKaUWIA Npucylwe passuTuio ofectea.
Poccws BCerga cnaswnack Y4€HbIMW W
unaobperarensaMu, B TOM yucne u 8 obna-
ctu cBRawn. B uapckoin Poccun Hayka no-
oupsinack, cnoxdee GeINO OTHOWEHWE K
coBCTBEHHOMY NPOW3BOACTBY — B OCHOB-
HOM paboTanu puanansl WHOCTPAHHBIX
dupm. Masron Genoin Beina paspo3HeH-
HOCTh NPEANPUATWIA, OTCYTCTBUE BAWHOTO
pykoBoacTBa paspaboTkamw CpeacTs
CBHIN.

MoHuman BaxHOCTL 3anaqn, 11 HosGps
1918 r. Konnerua npu HapoaHom Komuc-
cape noyt u Tenerpadoe (HKMuT) nocra-
HOBUNA y4peauTh HayuHOo-ucnbITaTenb-
Hble TenedoHHO-TenerpabdHble cTaHuun 8
Mockee v MNeTtporpane. C atoro aHa — aHA
0Bpa30BaHNA NEpPBbLIX HAYHHBLIX YYpexae-
HWIA OTpAcH CBA3KM — BeAET CBOKD UCTO-
puo ULHUKC.

Ha s3acepaHwm TexHw4eckoro coseta
HKMT 20 nexabps 1921 r. Guino yTeepx-
AeHo "TlonoxeHne 0 Hay4HO-UCMNbITaTENb-
Hblx TenerpadHo-TenedoHHO-paguoTex-
HUMECKMX CTaHUuuAx KoMmuccapnara noyT 1
Tenerpacdos 8 Mockee v NeTporpane”, B
KOTOPOM NpefensHo HeTko copmynupo-
BaHO:

"H. W. (Hay4HO-ncnbiTaTeENbHBIE) CTAH-
UMM NPEeQHA3HA4alnTCaA 4NA paccMmoTpe-
HWA W Kccnenoeadus B nabopatopHon n
NpakTU4eckod oBCTAaHOBKE TEXHUYECKWX
BONPOCOB, BO3HWKAOLIMX Npu oBenyxu-
BaHun TenerpadHol, TenedoHHOA w
paamocessed norpebHocten PCOCPE, a
Takke ans paboT No naobpeTeHuo n yco-
BEDLWIEHCTBOBAHWMIO PasnuyiHbiXx npubo-
POB 1 &NNapaToBs, MOryLMx BbiTe NpUMe-
HEHHBIMW B OBnactu TenerpadrHo-Tene-
(OHHOTO W paguo-gena”.

“H. W. cTadummn n3bickueanT Hawnbo-
Nee paunoHanbHee cnocobsl TExHW4e-
CKOWM Akcnnyaraunn TenerpadHeix, Tene-
GOHHBIX 1 PAAKMO-COOPYXEeHWA..." .

"H. W. cTaHuuum BpeMeHHo nome-
wanTcs B 3naHuAx LeHTpaneHeix Tene-
rpadHeix koHTOp 8 Mockee u [lerpo-
rpage W NoMb3ywTCHA 0T MNOCNEeAHUX
IHEPrMen ANa OCHEWEHWA, MOTOPOB M
nuTaHua TenerpadHbix 1 TenedoHHbIX
ceTel, ceTbid TenerpadHbix NPoBOADE K
MACTEPCKMMW NO COrNaWeHnio ¢ cooT-
BETCTBYIOLWMMYN YypexaeHuamm HKMnT".

Kak BuaHo ua "MMonoxenws...", ocHOB-
Has 3ana4a cTaHuui — Hay4Hoe obecne-
YEHWE PAa3BUTUA K AKCNNYATaALMKW CPeaCcTs
cBA3n. PaboTHukn cTanuwin ocsoboxna-
nuck 0T cnyxBel B apmun, um obecneyn-
pancsa paboqmit nagk. MNepebiM 3aBenyo-
wum HayyHo-ueneiTatensHon cTaHumm 8
Mockse Guin HazHaden Muxann Muxaia-
noeuy boxko-CrenaHeHko (nepen aTum
oH Bbin HauansHukom lMNeTporpaackoro, a
3aTem MOCKOBCKOro yNpasneHus ropoa-
ckux Tenerpados).

MHOXECTBO CBA3UCTOB TBOPWAN
UCTOPWUIO CBA3KW, AEATENLHOCTE KaXoro
3acnyxusaeTr noapobHoOro onucaHus.

(a)() -ﬁvv& s 7
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BecnoMuum pykosoguTenein, MHOMo cae-
NaBWKnX ANA PassuTUa MHCTUTYTA,

B 10 TAXeneilwee BpeMA (LWna rpax-
Aaxckas BOWHA), "XOTH OCHOBHOE BHWME-
Hue obpawanock Ha Tekylyl paboTy no
BOCCTaHOBMEHWIO HapYLUEHWA CBA3W, HO
BMECTE C TeMm [Eenanock BCE BO3IMOXHOE
Ons TOro, 4Tobs! M3BICKATB MYTIA K NyMIWLEMY
TEeXHWUYECKOMY YCTPOMCTRY Ha Tenerpade,
TenedoHe 1, B ocobeHHOCTW, Ha paawoTe-
nerpade. Boinn cobpaHbl nydwmne uHxe-
HEpPbI ONA OpraHn3auni paaa onbiToB W
pa3paboTkn TakoW KOHCTPYKUMK annapa-
TOB, KOTOPLIE HaWBonNee NPUroaHsL! B yCNo-
susx cetn Coeetckoi Poccun”, — otme-
4eHo B oTHETE 0 Hayke HKMuT Ha Vill cvea-
ne Cosetoe (1920 ).

NMasen Kyapmuy AKynbnH.

AN yOoBNETBOPEHNA PACTYWMX Tpe-
BGoeaxuin pocno sucno H. W. ctadumin npu
npegnpuatuax cesan. B Mockee nosen-
nmuce H. W. cranuma npu TenedoHHOR
cetn (MTTC), paguoncnoliTaTeNbHAn ©
oTaeneHuamMu npu JlioBepeukon npu-
EeMHON CcTaHumm u npw nepeaannuien
panuocTaHuMu wm. KomuHTtepsa, On\
DYKOBOACTEA 3TUMK 1 NOA0BHLIMK CTaH-
unamn B HKMuT 6ein o6pazoean Hay4Ho-
TEXHWYBCKWIA oTaen.

JansHeilllne peopraHusauymn npuee-
nv k obpa3soBaHnio LlenTpansHoi nabo-
partopuu CBA3W, koTopaa obbeauHuna
HayuHo-TexHnyeckwin otgen HKMuT, sce
MOCKOBCKME N NEHUHIpanckyo H. W. cran-
UMK 1 TexHuveckylo Bubnnoteky HKTUT.
Mpou3owna nHTerpauna 3anpocos akc-
nnyatauun, pa3paboTkn OTAENLHOTO
oBopyaoBaHWA, CUCTEM CBA3KM 1 oDy4e-
HUR nepcon-iana AN BCex Bnaos 3nek-
TPOCBA3N.

OcobeHHO Hano OTMETUThL CUAHWE C
HayuHo-TexHuueckum oTtoenom Hapko-
Mara, 4To nofdvepkueaeT npodeccuo-
HaNbHYI0 NOATOTOBKY €ro COTRYAHUKOB K
BEAEHNIO HAYyHHO-WCCNEeNOBaATENLCKOR
paboTel, B TO X& CAMOE BPEMRA NosbilLaeT

£E8 KAYeCTBO, NOCKONLKY COTPYAHWKH
Hapkomata obnapawt Gonswum 06bLE-
MOM OBLECUCTEMHBIX 3HAHWA, npen-
CTABNAS BCHO WHPPACTPYKTYPY CBA3WM
Poccun. Takoi npwem dopmuposaHns
HAay4HOro konnektnea Byner wupoko
NPUMEHATHCH 8 JANbHERLLEM, W HE TOJb-
KO B OTpacnu CBA3n.

HayyHble paboTbl OXBaTbiBaNW BCe
HANDABNEHWA CBA3N:

Papuoceaie — paapaboTaHkl Nepesie
pPagvonNPUEMHMKKM W YCTPOWCTBAa NuLuy-
WEero npuéma, uccnenoBanock pacnpo-
cTpaHeHue paawosBonH, paspaboTabl
nepsbie aBTOMaTUYECKUE NOHOCHhEDPHbLIE
CTaHUuWn, PaguonamMepuTensHole npubo-
pbl, B coTpyaHunyecTee c [lynkoBckon

Nasen Angpeesny A3GyknH.

oficepeatopuein paspabotad wmeTon
nepenaqyn CUrHanoe TOMHOTO BPEMEHM,
OCYWECTENEHA MEXAYIOPOAHAR Nepena-
4Ya CUrHanoB MEXAHWYECKOro Teneswae-
HWA MO paguokaHany.

NuHun cea3u — pa3pabaTeiBanncs
meTonb 6opwbol Cc NoOMEXamMu OT BHEW -
HUX 3NEKTPOMAarHUTHeIX BO3ABHCTBUA
NWHWIA AnekTponepenay, o7 BIAWMHOro
BAWAHWA NMHWIA 3NEKTPOCBA3WN, pa3pa-
foTaHa TEOPWA W NPaKTUKA CKpPelnsa-
HWA Wenein BO3AYWHBIX AWHWA CBA3KM
(BCNOMHUTE MHOXECTBO NPOBOAHBIX
nap Ha TenerpadHeix ctonfiax). 3Tum
pafoTel NPOBOAMANCHL NOA PYKOBOACT-
som npodeccopa [lasna Kyszemwuua
AxynbLunHa.

TenerpadHas CBA3bL — NOBLILWLEHUE
nponyckHoW cnocobHocTu Tenerpad-
HBIX nuHwia. Moa pPyKOBOACTBOM Npo-
deccopa MNaena Anapeesnya AszbykuHa
npoBoaAunnce paBioTel NO BHEAPEHWIO
TenerpadHeiXx pereHepaunoHHbiX cTaH-
unia  (TpaHcnaunin), nNoATOHANBHOMY
TenerpadupoBaHnio (tenerpadHbie
TOKM — B nonoce 4actor Huxe 87 lu,
TenedoHHbie — eoiwe 150 Mu). Bna-
avmup Adanaceesud [lyboBUK pykoBO-

AW NCCAEAOBAHUAMMN NO HAATOHANBHO-
My TenerpadvpoBaHUD B Nonoce Hac-
70T 6100...9100 'y, NeoHun WsaHoBu4
Tpemne paspaboTan nepewit B Poccun
CTapTCcTONHbIM BykBONEeYaTawwmi Te-
nerpadHsLid annapar.

HanebHas cBA3L — nepeble Tenedo-
HblE TPAHCNAUWKM C ycunuTensmu Banex-
TuHa WeaHosuya KoeaneHkosa. Pazpabo-
TaHa Teopwa ycunuTenew Ana NuHWA
B0NELWOR NPOTAXEHHOCTH NPODECCOPOM
Hukonaem Anekcasaposuiem baesuim.

Bece paspaborkn BHEApSnMCs Ha
marucTpanax mexay Mockeoi, MNetpo-
rpapom, POCTOBOM, XapLKoBOM... 3akna-
OLIBANACL MarwcTpansHas CEThk CBA3W
CTpaH.l.

Huxonaii Anexcangposmny Baes.

B 1932 . 6bina npoeeneHa peopraHu-
33UMA BCEN HDPACTPYKTYPLI CBA3M CTPa-
Hbl, 4TO Npueeno k obpaaoBaHuio Hay4Ho-
WCCnefoBaTenbCKoro IJIHCTIJITYT& CBA3K
(HUUC).

MopaxaewscA, aHanNU3upys 3apadqu
M COCTAB MHCTTYTa: ﬂOﬁaBHHHCb nabo-
patopuu no paspaboTtke annaparyps
AN koHUeHTpuyeckoro kabens, nabo-
paTopuM PacnpPoOCcTPaHeHus PaanoBoH
W aWTeHH, nabopatopus pagvonepe-
AQI0WWX YCTPOWRCTB, MarucTpansHoiX v
MECTHbBIX paanDAnHKA, cTabunuaaunm n
KOHTPONS HacToT, WWUPOKOBELWAHWA 1
aKyCTUKW, TENEBUAEHWSA U YNbTPaKkopoT-
KVUX BONH, anekTpoduanyeckasn (c rpyn-
namMn HenuHedHslx konebaHwil, akycTw-
KW 1 CEBETOTEXHWKW), TEXHO3KOHOMUYE-
CKMX uccneaoBanuit — scero 25 nabo-
paTtopwia.

Kpome 3apay4 pazsutus U 3kcnnyara-
unun cpencte ceran, HUWMC nopyvanocs
Hay4HO-TEXHW4YECKOE PYKOBOACTBO U KO-
opavHauwa paboT Hay4HO-uccnenosa-
Tensckon cetn H. W, craduwin npmn
Ynpasnenuax ceasu, naGopatopuii npu
3aBeofax v Hay4HO-nccneaosaTenbCKnx
OTAENOB BY30B CBA3W, KOOPAWHAUWUA



paboT HayyHO-UCCNefoBaTENLCKUX Y-
pexpnenunin CCCP, patGoTaowwx B obnac-
TWU CBHA3W.

Muoroobpasue 3apady, pasbpoca-
HOCTh OTAENEHWN NO CTpaHe (kpome ne-
HUHTpadckoro otgenewms, nobasunoch
KWMEBCKOE) 3aTpPyAHRNO yhnpasnexsune
MHCTUTYTOM. BO BTOPO# NONOBUHE TPWUA-
uaThlx TOOOB NO CTpaHe wWwna BonHa
penpeccuin, KOTOpas He mMorna He
3aTPOHYTh UHCTUTYT, — Kaapoeas Yexap-
na, OeafokazarensHnie 0DBUHEHUS 1
YBOMIBHEHWA COTPYAHWKOB MO "NOAnTH-
4E8CKUM" MOTUBEM, OCODBEHHO ero pyko-
soauTenein. 3asepnncs aTtoT TAKENLIA
nepuon npeobpaloBaHuem B MapTe
1940 r. B UeHTpanbHblil Hay4yHo-uccne-

Bnaguwmup Ocunosuy LWeapyman,

[0BaTeNbCKU MHCTUTYT CBA3W, B KOTO-
poiit Bownu 30 nabopaTopwii, 0xBaThl-
BalOUWWX BCE HanpaBNeHWA pa3BuTuR
CBA3M.

BoT HekoTophie pazpaboTku HUWC un
UHWMC po 1941 1.

PaspaboTaHa yHukanbHas annapartypa
MHOrOKaHanbHOW OAHONONOCHOW pPapno-
CcBR3W HAa nuHuM Mocksa—XabapoBck
noa pykoeogcteom Bnaouwmupa Anek-
cangposuya KoTenbHukoBa, KOTOPbLIA No
npaey CYATEZETCR TBOPUOM Teopuw
coBpemMeHHoi ceaan. Ero Tpyas "0 npo-
NYyckHOW cnocobHoCTH adupa u NpoBo-
noku B anekTpocessu” n "Cnocob 3acek-
peyvBaHua paguorenehoHHOW nepepa-
4u" cTan OCHOBOW UWDPOBWU3ALWK W
3aluTsl HGOPMaLUUK,

B Mockee BBefEH B IkCnNyatauuo
ONBITHBIA Y3EN ANA TPAHCNALWK TENnesu-
AEHVA N0 NPoBOAaM.

. U. Tpemnem paspabortan OyksoO-
neYvaTaloWmii cTapTCcToNHBIN Tenerpad-
HbIW annapar ¢ NPYXWHHBIM ABUraTenem
ANA HACENEHHbLIX NYHKTOB, HE UMEIoLUX
anektpocHadtxenun. Co3gadsl 0OHO-
KpaTtHbie W LWecTUKpaTHLIe annapate ©
ABTOMATUHECKUM NOBTOPOM ans paboTs

no pagMokKaHanaMm ¢ 3aMupaduamu,
LEeBATUKPATHLIA annapat cucreme bogo
C 3NEKTPOHHBIMW pENne BMECTO 3NeKTPo-
MEXaHUYECKUX, NO3BONUBLUKXE MONYHUTH
MakcuManbHo AonycTumoe BeicTponei-
cTBve paauwonuHuii (Mocksa—HoBo-
cubupck). Hapsay ¢ BpeMeHHbIM ynnoT-
HEeHWeM, Havyanw paspabaTeiBath anna-
patypy € 4YacTOTHLIM YNNOTHEHWEM
(18 TenerpadHblx kaHanos 4epe3 120 My
MEXY HECYWMMIA HAcTOTamMu Ha NuHUK
MockBa—TalKeHT).

HanaxeH cepuitHbii Boinyck goToTe-
nerpacdubix annapatos 3PT-A4 v npo-
BeeHbl ONbIThl Nepeaayn Ha aTux anna-
paTax ueHTpaneHbix razeT 8 CBepanosck
n HoBocubupck.

Anexcangp CrenanoBuy Bnoxui.

Coapana TpéxkadanbHas annapartypa
nepenayu no BO3AYWHbLIM NMHUAM CBA3N
CMT-34, CMT-35, OCMT-35, kotopas
nO3B0AUNA OPraHn3oBaTh CaMyld ANUH-
HYID B MMpE Ha TO BpeMA TenedoHHO-
Tenerpaduyio nuHuiw Mockea—Xaba-
POBCK.

MepBan gBeHaguUAaTUKAHANBHAR CW-
cTeMa nepeaayu no BOo3AYLWHBIM AUHA-
am Bbina paspaborada nog pykoBoAa-
cteom Mapka Ypuesuua [lonska co-
BMECTHO € 3aBoaom "KpacHan 3apa” u
NOHWWUCom. OH npuwen 8 HUNC B
1938 r. n npakTU4ecKu cpasy Boarnasun
nabopartopuio CUCTEM  YMNNOTHEHWUA,
koTopou Beina nopy4eHa ata paspabor-
ka. Cwcrema nepepasu MockBa—
Nenunrpan Beina eeegeHa B CTPOA B
LeHb Hauana Benukow OTedecTBeHHOW
BOWHbBI.

Mog pykosogcTsom Muxawna Huko-
naesuya CTosHOBa COBMECTHO C 3aBO-
Lom "KpacHasn 3aps” coagaHbl MeXayro-
poOgHbIE TenedoHHbLIe CTaHLUWMM U Topoa-
ckue ATC.

loeoennnie paspabotku UHWACa
Cew4ac KaxyTca He D4eHb CNOXHBbIMKW, HO
oHW Bbinu NepBLIMU, NpeaBapuTensHo

co3faBanack TEOPWA MPOUECCOB, 06-
wiaa Teopus cea3u. Paapabatebieaemoe
o6opynoBaHne COOTBETCTBOBAND AGMCT-
BOBABWKWM MEXOYHapoOHbiM pDEKOMEH-
LauvAM, nopaxana w3obperarensHocTh
pa3paboTYNKOB, BbIHYXOAEHHLIX NpUMe-

HATb HECOBEPWEHHYID 3NEMEHTHYIO
Gaay.
Beaywuve CneuvanucTel nNucanwu

y4efHuKn, npenogasand 8 UHCTUTYTax.
MpakTu4eckn BCe nNPuUxogswwve B8
UHWWNC monopbie coTpyaHukn 3akaHyu-
ganu M3UC, M3W, MBTY mnu pabGortann
W YYUNIUCH B HUX.

B nepebie axn BolHe 130 coTpyaHu-
kOB ObiNK MOBUNM30BaHLI B QERCTBYIO-
LLYIO apMUIo B BOBHHO-BOCCTaHOBUTENb-

Onsra [mutpuesna lycroBoATenko.

Hble DaTanboHbl cBa3awn, Obecneyuea-
NUCh MPOEKTUPOBAHWE, OPraHu3auma m
3KcrnnyaTauvs CUCTEM CBA3M Ha OCHOB-
HbIX PPOHTOBLIX HAMNPABAEHWUAX.

B Havane BOWHB NPUMEHANOCL B
OCHOBHOM oOTe4YecTBeHHoe obopypoBa-
HWE CBA3W, 4acTb KOTOpOro paspabarthi-
sanace 8 UHWMCe. 3nanua n onoiT pas-
paboTyukoB DeINKM HEOUEHWUMLI NPU €ro
akcnnyatauuu. Bo sTopoW nonosuHe
BOWMHBLI Ha4ano MOCTYNaTe WHOCTPaHHOEe
obopynoBaHue, NOCTaBNAEMOE No NeH-
nuay u 3axsaqeHHoe B Doax. Conpa-
KeHWe U 3anyck pasHotunHoro obopy-
DOBaHWA MPW 0praHM3auun KadHanos
cBraun Hbiny NOA CUNY NULLE UHKEHERAM
Bhicokoil ksanudukauun. ecTHanuars
COTPYOHWKOB OTAANM XU3Hb B Gopbbe ¢
hamcTckumm 3axearymkamm. Mx dpamu-
AWM YBEKOBEHYEHLI HA MEMOPUANLHOW
[OCKE B UHCTUTYTE,

HecmoTps Ha 3Bakyauuio, ocTaswue-
CA B ThiNy COTPYAHWKW obecnesvsanu
paboTy OCHOBHLIX HAanpaBnNeHWiA CBA3W.
OcyuiecTeunu nepenady UeHTPanbHeIX
raser B Kyibsuiwes, paspabortanu wu
opra{u3oBanu npov3soacTeo obopyno-
BaHWA NEepefa{n CUrHanos 3BYKOBOMO

>
<
£
=
-
m
x
I
=
5

walelds wandy

ni"g|peI@)Nsuod iMooduog

nIoIpeIG[IEW

8102 'O} 5N OUT'vd



5

A AMO

74

¥

HAYKA U TEXHUKA

mail@radio.ru

7]
consult@radio.ru

Npuitm crare
Bonpocsl

PAOWO N2 10, 2018

BELIAHWA MO BLICOKOYACTOTHLIM CHUCTE-
Mam CERA3U.

Mo mepe ocBODOXKOEHUA TEPPUTOPUIA
BOCCTaHaBnueanace wuHdpacTpykTypa
CBA3KW, npopabaTbiBanucb nNytw e co-
BepleHcTeoBaHus. OcHOBHAA 3aaaya —
nepexoa . BO3AYIWHLIX CeTeN Ha kabenk-
Hbig.

InagHbiMKU HANpasneHuaMun padoTwl
WHCTUTYTA B NepBoe gecatunertue nocne
MoBens! cTann paspaboTka, BHeQpeHue
W AKCNAYaTaUMa CUMMETPUYHBIX 1 KOaK-
cuanbHblx kabenew v nocnegosarensHas
paspaboTka cucTem ceaau. Muoroobpa-
ane Tex W OPYrux ONpeaensnoce npeg-
HA3ZHAYeHUAMW — ANA MECTHOW Unu gna
MAarncTpanbHou CBA3N.

PocT émkocTi cucTembl onpenensn
poct TpebyemMon nonocel NPONYCKaHWR
TpakTa. [ins uccnenosavvna kabenei pas-

Banenrun Wearosuy Knpcanos.

NWYHLIX Mapok B MNMoamockosbe Bein no-
CTPOBH NOAWIOH, Fae Nof pyKOBOOCTBOM
Bnanpwmupa Ocunosu4a WsapumaHa
NPOBOAVNNCH M3MEPEHWS NapameTpos,
Tpebyemulx ONg NPoeKTUPOBaHNA cucTe-
Mbl CBR3au B uenom. WccneposaHus
BENMUCh C OMEPeXeHUEM N0 3HAYEeHWAM
4AcTOT TeKkywwx 3afad, Tak poaunuce
kabenn ana cuctem K-12, K-24, K-60,
K-120 — cummeTpusHbie kabenu (Uudps
03HA4YaI0T YMCNo KaHanoB) U ans "nebe-
OWMHOW NecHW' NamnoBOW annapatypbl
K-1920 — koakcuanbHbele kabenu.
3nekTponHoe obopynoBaHue (ycunu-
TenW, ycTaHaenusaeMble Y4epes kaxobie
6 kM, aneprocHabxeHue nNo Tomy xe
kabenwo, ynpaeneHne u KOHTPONk) CO3-
naganocbk nNop pPyKOBOAGTBOM Anek-
caHgpa CrenaHoBuya BnoxwHa cosmect-
Ho ¢ HAW panehei cesan. UHWWAC paa-
pabatwiBan TeEOopeTW4EcKWe OGHOBbI
CUCTEMbI, MPOBEDAN €€ HAa AeNCTBYIOLWNX
maketax, HWW paneHeit cenan Bonnowan
B pgencteylowmin obpa3zeuy, KoOTOpbIK
Hanaxueanu n NPUHUMANU B OMbBITHYIO

JKCNNyarauuio BMecTe ¢ COTPYAHUKaMKM
FKcnayaTauuoHHoOro npeanpuaTuas um
UHWWUCa. 3rot tpuymBupar nopabatwi-
Ban BCE 3NEMEHTHI CUCTEMBI, W HAYUHan-
CA €6 CepUIHbLIA BbINYCK.

B 1947 r. n3 rematukn UHWNCa Boi-
Aenunuce pagvoHanpasnendna — Obin
obpazoBaH Hay4yHo-nccnenoBatTensCkmi
UHCTUTYT paguo — HUWP, nepeoHayant-
HO HaswbisasBwuwrcs HWW 100. OpHako
ocTanack KkpynHaa patoTa no HOpMUPO-
BAHWIO nokasatenen KavYecTBa KaHanos
nepefayYn CurHanos 3BYKOBOro Bewa-
HWRA, KOTOpoOiA pykoeonun Mcaak Esce-
esuy lopow.

TeopeTtudeckoe obocHoBawue Heob-
XOAMMOCTU MOCTPOEHWH, apxuTexkTypa
cucTem CBR3W 3aknanbisanuce 8 CCCP
Ha ABA-TPW MO4A PaHblUe, 4em BO BCEM
MUPE, @ CepuiAHbBIN BLINYCK 3anasgwisan

Fanwna Bnagumnposna CumoHoBa.

Ha rog-nontopa. OpHako Heobxogumo
Y4ECTh, 4TO NPUMEHANACH TONBKO oTeqe-
CTBEHHAA anemeHTHan Oa3a, Npov3Boa-
CTBO KOTOPOW OCBAWBANOCE B 3TOT Xe
cpok. B paneHellem NamnoBkie aHano-
roBbl€ CUCTEMBI BbiNM NepeBedeHbl Ha
nonynpoBoAHuKoBble Npubopel Noa py-
koBoAcTBOM HuHbl 3ayapaoBuel (ono-
Bon w Onern Ovutpuesds: MycToBoit-
TeHko. Cuctema K-60M ctana camon
PACMNPOCTPaHEHHOW CUCTEMOK Nepeaadm
Ha CUMMETPUYHBIX Kabenax.

Mo MHUUMATUEE U NOL PYKOBOACTBOM
M. ¥. Monsaka Beina paspaborada MHOro-
KaHaneHaa annapartypa MexcTaHuuoH-
HOW CBA3W ONA rOPOACKMX TENeMOHHBIX
cetein — KPP, Bnocnegctemn "Kama“®.
OcobeHHOCTh 3TO annapatypsl — B OT-
CYTCTEBMM MOTO4YHBIX M3OENWA U KBapue-
BbiX QUABTPOB, 3HAYNTENBHO YAOPOXKa0-
wux usgenua. B Helt Bbin npuMeHen
$has30pasHoOCTHLIM MeTon, PopMUpOBaHNA
OAHOMNONOCHOIO cUrHana.

B koHue 50-x ronoB nepen cucrema-
MU CBRA3W, NOMUMO Nepenadu CUrHanos

renerpada, TenedoHa, 3BYKOBOro u Te-
NEeBU3IMOHHONO BewaHWsy, BCTana 3agada
nepenaqn NaHHbix Kak ans obecnedvenus
paboT No ynpasneHuio HapoaHbIM X038iA-
CTBOM, TAK M B BOEHHbIX uenax. Hayanocs
BHEAPEHWE B CBA3b LMGDPOBLIX TEXHONO-
rvin, B HAYane HanoXeHHbIX Ha aHanoro-
BblE KaHanbl nepeaa4u.

Mepwog 1957—1977 rr. B8 UHWKWCe
BCELEN0 CBA3aH ¢ AeaTensHocTbio Cep-
res ApTEémoBuya ALxkemoBa (cHavana —
3aMecTUTeNb HavyanbHwka Mo Hay4YHon
pabote, ¢ 1961 . — Ha4YansHUK UHCTUTY-
ta). Pabota Ha npeanpuATARX CBA3W, @ C
1944 r. B Hapkomarte, Munucrepcise
csaan CCCP cdopmuposana y Hero
CUCTEMHBbIA NOAXO[, K aHANU3Y TeHASHLMWIA
Pa3BUTURA TEXHUKW CBA3W, NOWCKY Hanbo-
nee BaXHbLIX HaNpasneHuin ans uccneno-
BaHui v pazpaboTtok. MmenHo Bnaroaaps

Huxonaii Hukugpoposuy ETpyxun.

Cepreo Aprémosuyy UHWWC okasanca
Ha MepegHem kpae BCeMUPHOW Hayku
cBA3n. COTpyaHWkW BCNOMWHAKWT €ro
4e/10BE4YHOCTh, 3a00Ty 0 NIasX, ero yme-
HWE HAxoOWUTh BO3MOXHOCTW OOLIEHWA C
kaxabiM. BecnomuHal, kak, npueeas wa
komauguposku B CLUA pagwoynpaense-
MYD MOOENs camoneTta, oH BHauane gan
nowrpate CBOMM 3amam, Ha4yanbHUKam
OTOENOB W MONOABIM MHXEeHepaM, a Nk
3aTem OTBE3 e€ NOMOW — ChIHOBbLSM.
WyTouyubiil nosydr ULHWWCa "Bee B
3eMNI0 NEXeM” NOAy4un NPpoaonxXeHue:
"Becé B umcpe Gyaet”. Hanpwumep, ans
0TpaboTku CUCTEMBl NMPOTWUBOPAKETHOW
o6Goporbl Buina opradHu3oBana uugpo-
Bas cetb JlbBoB—Yccypuick—Capsi-
WaraHn—MockBa Kak no Ha3emHbIM KaHa-
nam, Tak v no KaHanam TponochepHon
pagvopenenHon CBA3W Yepes Npunonap-
Hble oBnacTu. MpuHUWN CBA3WM — nNakert-
HbIl C Nepecnpocom (noaTeepxaeHvem
npuéma) Kaxaooro naketa. AHanoruyHsie
cuctembl B CLUA ana cBAau nayx yHueep-
CUTETCKMX KOMNLIOTEPOB NOABUNUCH



nuuk vepea 20 net. B kavecTee MOAEMOB
npumexanucek 6noku padee paspaboTaH-
HOW non pykosoacTeom BanewtuHa WMea-
HOBUYa KmpcaHoBa annapaTtypbl 4acToT-
HO-BpeMEHHOro TenerpadrpoBaHmna.

B 1962 r. 6eina obpasoeana nabopa-
TOPWUA MArHWTHOW 3anucu PasnuyHbix
cUrHanoB cBrau (dototenerpad, dorto-
raseta, nepegada AaHHbix), BKIOYER
GOEB0E NOKYMEHTUPOBAHWE W AaBTOMATK-
YECKWA HEMNpepbIBHLIA KOHTPONL paboTo-
cNocoBGHOCTU NPOTAXEHHBIX CKBO3HbIX
KaHanoB, PykoBOAMN KOTOpow Bravecnas
Anppeesuy Bauewko. B naBGopatopuwn
GuiNK co3naHbl CrieuMansHblil annapar
AN 3anucK GoToTenerpaMm; MakeT ans
3anucK CUrHanoe ¢poTorasetbl, B KO-
TOPOM BnepeBblie Obina OCyWwecTsneHa
UMIMYNbCHAA 3anncb W30BpaxeHuii w
3NEKTPOHHAA KOMMEeHCaUMsa BPEMEHHbIX
CABWIrOB CUrHANa w3-3a HepaBHOMEepPHOC-
TM ABMKEHUS NEHTbI; MAKeT NOnepeYHon
3anucK  Ha WKUPOKYID NEHTY. Maker
ycTpOWCTBa, obecneyvsawuero nepe-
MEHHYIO, PEryfupyemyto 3anepxky Ha
MarHutHoMm Bapabare; oTpaboTaHel no-
WMCK MECTA W CMHXPOHW3aLMS CHUTLIBA-
HWA QaHHbIX C ABYX 3anucei, CaenaHHbIX
B pAa3Hbix Toukax kanana (Mockea—Bna-
OABOCTOK) ANA M3MEPEHWA [NOCTOBEep-
HocTu, 3umon 1963—1964 rr. ocywecTs-
NeHa 3anuck NEpPexeaTa UCKYCCTREHHOro
crnyTHuka semnu. Ocoboe BHuMarue 06-

USB-ocuunnorpadsbl, reHeparopsl.
www.signal.ru

SDR npuémMHukn 1 akceccyapsl:
www.radiospy.ru

BECNMPOBOOHASA NEPEOQAYA
3BYKA!
NEPEOATHUKW,
PLL-CUHTE3ATOPG!
www.new-technik.ru

NPUEMHWKWN,

YUTI-HH — paguopetanu No4YTOR.
Mopaynu, kouwtponnepsl Arduino,
Aaruuku, HaBopsl neraneii, maker-
HbI€ NNaThl, MHAMKATOPLI, KOpNyca,
pacxoaHbie MaTepuansl.

chip-nn.ru

Beicbinaem no4Toil pagvoHabopsl,
pagwogeTtann. Karanor GecnnarHbii.
KouBepT ¢ obpatHeim anpecom obaza-
TENEH.

E-mail: gsa6363@mail.ru

www.elecom.w. U

Awort laperurnoeuy MypagsH.

pawanoce Ha AOCTOBEPHOCTbL paboTw
TPAKTOB MarHuTHOW 3anucu. ITo Aaneko
HE NoNHbIl nepedexHb pabor konnek-
TuBa, sapo kortoporo (B. Al Bauewko,

K0.-K. B. PoseHkpaHy, E. B. PosaHos,
E. U. Ceprees, B. M. Knumogs) nepewno
u3a M3WUCa, a 15 yenoBex — CTYAEHThI
suinycka 1963 . MAWUC n MUOM.

NaBGopatopus MarHUTHON 3anucuy Npw-
BEAEHA kak rnpumep GopMUpPOBAHUA HO-
Bbix nabopatopuil, HOBbIX HANpaBnNeHWuH
pabotel LHWWNCa, B kOHEe4YHOM wutore —
0BY4EHWUSA 1 BOCNUTAHWA COTPYAHUKOB.

B uncTuTyTE OBINWM 0Opa3oBaHs 0TAE-
Nkl NepenaqYv fadHbIx: 0BWeCcHucTeMHBbIA,
Bogrnasnaemselit fanuHoin Bragumupos-
Hoi CumoHosowi, 3atem Hukonaem Hukn-
doposutem ETpyxurbiM, v paspabarbi-
saowWwmin annapartypy, obecnedyusaoiuyio
AocTUKEHUE HEOBX0AUMON AOCTOBEPHO-
CTU, HAAEXHOCTU 1 KUBYHECTW, KOTOPLIM
pykosogun Banum Cepreesudy Nypos.

Nns namepexnin u koutTpona paboTo-
cnocobrocTi nioGol HOBOW annapaTty-
pel pa3pabarteiBanuck CneuwvansHee
H3MEDMTEﬂbHHB KOMMNEKCH W CUCTEMBI
ANEKTPONUTAHWA,

MOMUMO KOHKPETHRIX KOHCTPYKTOP-
ckix pabor, B WMHCTUTYTE NPOBOAUANCHE
WCCAEN0BaHWA BONMHOBOAHBIX NMHWIA (Buk-
TOop Makcumoswuy OMuTpa4erko) u atmo-
chepHbIX ONTUHECKNX NMHWMIA CBA3KN (ALOT
lapervHosny MypaasH). lNepeas atmo-
chepHans NUHWA CBA3WM coeguHuna ase
Tepputopuu UHUWCa.,

(Oxonvanne cneayer)

AHanu3aTop cnekTpa 3ByKOBOro

CUurHana

H. OCTPOYXOB, r. Cypryt TiomeHcko# 061.

3r1oT aHanusaTop npegHa3HavYeH [aNns sctpansalua B YM3Y u gpy-
rme ycTpodcrea, npegHasHaveHHble ANS BOCNPON3BEAEHNS MY3bikyu
u gpyroi akycTuydeckoii nhpopmayun. OH no3sonaeT Habnwogate Ha
cBeToguogHoM Tabno Tekyujee pacnpeneneHne 3Hepruu 38yKOBOIro
CUrHana no cemu 4acTOTHLIM MON0CamM, cepennHbl KOTOPbIX Nexart B

uHTepsane or 63 go 16000 ry.

Xema CeMunonocHoro asdanuaartopa

cnekTpa npeacrasneda Ha puc. 1.
Curtvan ¢ seixopa YM3Y noctynaet Ha
paskwém XS1. Pesuctopsl R1—R3 obpa-
3YI0T CyMMaTop CUrHanoe Nesoro v npa-
BOrO cTepeokadHanos. Janee 4epes KOH-
AeHcarop C2 curHan noctynaeTt Ha Bxof
OOHOMO W3 ABYX Kavanos yeunurtens DA1
BA3308 [1]. Bxoa BTOpPOro kasana ycunu-
TeNns COSOUMHEH C OOWMM NPOBOAOM, a K
BLIXOAY nNogkniouséd kowpedcatop C7,
4TOBHI UCKNIOYUTL BAUAHWE 3TOr0 KaHana
Ha paboTy BCTPOEHHOW B YCUNUTENbL
cuctembl APY. MNpu amnnuTyae BxoaHoro
curHana ot 1 no 18 B, 410 cooTBeTCTBYET
molHocTr o1 0,125 no 40 BT Ha Harpyzke
4 Om, amMnnuTyga curHana Ha Belxoge
(ebizoge 3) DA1 nonaepxusaeTca pasHon
1,1B.

C penutena Hanprxeuns R21R22 cur-
Han amnnuTtygoid 100...150 mB nogax Ha
BX04, cemunonocHoro cunstpa, cobpaw-
HOrO Ha CNeuuann3upoBaHHONA MUKPO-
cxeme MSGEQ7P [2] DAZ. Ot ycunenus
BXOAQHOro curHana w APY moxuo oTtka-
3aTLCA, NOAAB BXOOHOW CUrHAN Ha padb-

em XS2. [Npv 3TOM HYKHO CHATE NEPEMbIY-
ky S1, 4yTobbl pasopsath coeauHeHue
Bbixoga YM34 DA1 ¢ BXOAOM MUKpOCXe-
mel DA2.

AnuTensHocTs GopMUpyeMoro ane-
meHTom DD1.1 umnynsca Reset Bhicokoro
NOFWYECKOro YpPOBHA 3afaHa NocTOSHHON
spemenn uenu R7C1. Yepea anemenTt
DD1.2, peanctop R24 v tpanauctop VT1
OH nocTynaeT Takxe Ha sxon R cuéTynka
DD2 w ycTaHaenueaeT ero B ucxoaHoe
cocrosHue: Ha Beixoae O (Buieoae 3) — Bbl-
COKWA YyPOBEHB, HA OCTANbHLIX BEIXOAAX —
HU3KWIA,

YCTAHOBMBLUMIACH HA BbIXOAE INEMEH-
1a DD1.3 no okoH4YaHwn 3apepxaHHoro
ueneto R12C8 nmnyneca Reset suicokuin
ypoBeHb paspewaet pabory MyneTU-
Bubpatopa Ha anemente DD1.4. [nu-
TENBHOCTL POPMUPYEMBIX UM MMIYNLCORB
Strobe 3aBuMCWT OT CKOPOGTM paspAnxW
koHpexcatopa C10 depea peaucropsb
R15, R18 w gwon VD1, a nays mexny
HWUMKW — OT CKOPOCTW 23apRaku 3TOr0 KOH-
nexcatopa vepea peauctop R18 w guon
vD2.
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Kews 7 DD1,

" ewie 80DD2

Kewe 14 DD1,
BbiB, 16 DD2 ™ |

DD1 K561T1

c1 DD1.1
1 My A

NOO4EPEOHO Yepes KIoYU MUK-
pocxembl TDE2783APG [3] DA4
noakmo4aeT aHo4bl CBeToauon-
Hbix Wkan HL1—HL7 k uenu +5 B.

Curnan ¢ BeIX0Aa MUKPOCXE-
Mel DA2 nocTtynaer Ha Bxog npe-
obpasoBarens HanpaRXeHus B
NO3WLWOHHBLIA KkKog LM3914N-1
[4] DA3. Yem Gonbilue nopaHHoe
Ha ero Bxop SIG Hanpsxenue,
TeM BONbLUE BbIXOLOB 3TON MUK-
pocxembl ByAeT BKNOYEHD Ul TEM
Bbiwe OyneT CBeTALWACH CToN-
6UK Ha MNOAKNIOYEHHOW B 3TOT
MOMEHT K WUCTOYHWMKY MUTaHWA
CBETOOMOLHON Wkane.

MeyatHas nnata ana aqani-
3atopa e paspabatwBanace. OH
cobpad Ha MakeTHOW nnarte.
OpHako CBeTOAUOAHBIE LWKaNbI
paamMelLueHsl Ha neqarHoni nnarte,
4EpTEX KOTOPOW noKa3zaH Ha
puc. 2. B cobpaxHoMm Buae ata
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I|>° % 1

nnara uaodpaxeHa Ha puc. 3.
Mpwu npasunbHon cBopke ycT-
powcTBo 3apaboTaer cpaay xe.
HyxHO nuwbe npokoHTponn-
poBaTe OANUTENBHOCTA HW3KOro
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16 7|

DA2
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U
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DA3

(20...30 mkc) W BbICOKOFO
(1...1,4 mc) norudeckux ypoBHen
umMnynbcoe Strobe Ha Beixooe

LM3514N-1
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HL2
DC-10GWA
"160 Ny"

DC-10GWA

HL4 HLE
DC-10GWA
"6250 My’

2010

HLS
DC-10GWA
“1000 ry” "25007y"

)

anementa DD1.4. Nocne atoro
nopaiTe Ha pazveém XS1 curHan
yacTtoTol 1 kly v amnanTynoi He
menee 1 B, npu kKOTOpoW B MUK-
pocxeme DA1 rapaHTMpoBaHHO
pabotaer APY. Habnwopas Ha
akpane ocuunnorpada curnan
Ha BbiBOAE 3 MuKpocxemsl DAZ,
NoAcTPOE4HbIM peancTopom R22
ycTaHoBuTe amnnuTyay “crontn-
ka" ocuunnorpaMmel, COOTBET-
creylouwero Jactore 1 klu, pas-
+on 3...3,5 B.

Mockonkky  Ha  BbIXOgax
GUNLTPOR Aaxe B OTCYTCTBUE
CUrHana Ha wux BXxOOax umeercs
Hebonbloe Hanpaxesue cme-
LEHWA, BO3MOXHO CBEYeHne
HUXKHWUX 3NEMEHTOB CBeTOAWNOM-
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(MoACTPOEYHLIM  PE3UCTOPOM
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R17) BuiNonHATE NpW HOpMane-

HOi paboTe adanuaaTtopa Tak,

—al

Puc. 1

Mukpocxema DAZ2 copepxur cemb
NONOCOBLIX (MUNLTPOB € UEHTPANBHbLIMW
yacTtotamu 63, 160,400Tum 1, 2,5,6,25un
16 kly. WMx AYX cooTtBercrtayior koneba-
TENbHbIM KOHTYpam ¢ AobpoTHoCTLIO 6. K
Bhixoaam unbTPOB B MUKPOCXEME MOL-
KMOYEHLI BLINPAMUTENM, BbIXOAHLIE CWT-
Hanbl KOTOPbLIX BCTPOSHHBIA KOMMYTATOP
H& CeMb NONOXEHWIA NOOYEepPeaHO NoaasT
H& BIXOA MUKPOCXeMbl. [epebIf MO OKOH-
YaHuu wmnynsca Reset Hapacrawwunin
nepenan uMmnyneca Strobe coegvHaeT c

BbIXO[A0M KOMMYTaTOpa BbiXOf BbiNpAMU-
Tena ¢unetpa 63 U. Bpewms ycraHosne-
HWA BLIXOAHOTO CwWrHana 36 mkc.
Kaxaplid cnegyioumn Hapaciawwmia ne-
penag Strobe nepexniovaer GUNETPL B
HanpasneHuu YBENWYeHWs 4acToTbl Mo
KPYry 4O TeX Nop, NOKa BHOBL HE NOCTYNUT
uMmnynec Reset,

Mo HapacTanLMM Nepenaaam uMnyns-
coB Strobe cpabareiBasT W CYETYUK-
newudpatop DD2. "Berywuia™ no ero
BLIXOAAM BbICOKWA NOrMYECKMA YPOBEHb

4TOBL! CBETAMECA CTONBUKA Ha
CBETOAMOMHBIX Wkanax Bblinu Kak
MOXHO BbllUE, HO HE CIULLKOM
4ACTO NOCTUranu NPeaensHOR BeICOTbI.

Ona dopmupoBadua curHanos Reset,
Strobe v ynpaeneHus UHAMKaTOPOM BME-
cTo yana Ha mwukpocxemax DD1 w DD2
MOXHO MPVMEHWUTL MWKPOKOHTPONNER
ATtiny2313A-PU. Cxema ero nogxnioveHns
K adanuaaTtopy rokasaHa Ha puc. 4.
MpenBapuTenbHO HYKHO YOANUTE U3 aHa-
auzaropa mukpocxemsl DD1, DD2, auoge!
VD1, VD2, tpanaucTop VT1, pesucTtopbl
R7, R12, R15, R18, R24, R25, xoHpewca-
Topbl C1, C8, C10.



| 80 : ro UBETa) U Ha BHIBOAE 3 MUKPOCXeMBbl 13
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o o BA3834 1 BA3835, Ho MSGEQ7P npolue B
1 o MNPWMEHEHMN 1 YNakoBaHa B yOoOHsLIN ang
3 5!( BeiBogam DA4 " 5 g monTaxa kopnyc DIP8.
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g e 2 T S S & 1. BA3308 Dual Preamplifier with ALC. — URL:
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o oo oo oo oo oo [sNe] o o—f=12% BA3308.pdf (10.07.2018), s
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Puc. 2 ] (@] (10.07.2018).
4. LM3914 Dot/Bar Display Driver — URL:
AeHcaTop, 3ano-  https://www.ti.com/lit/ds/symlink/Im3914.

MUWUHAIOWWA  ypo-
BeHb curnana. lNo-
3TOMY C Hayanom
Kaxoro uMnyneca
Strobe curian Ha
Bbixoae BuICTPO ye-
TawaBnMBaeTcH, a
B TEHEHWE Ero Mej-
NEeHHO crnafaer.

Ha pwc. 5 no-
Ka3saHbl ocuWNNo-
rpammbel cuUrHanos
Ha BbiBoge 3 cyer-
yuka DD2 (xénto-

pdf (10.07 2018).

XUT NPOOAX! MpuGop pna
TECTUPOBAHUA 3/EKTPOHHLIX KOMNO-
HEHTOB (TPaH3WCTOPLI, AMOOb!, TUPUG-
TOpPbI, KOHOEHCATOPBI, PE3nCTOpPbI,
MHAYKTHBHOCTW M ap.) "TPAH3UC-
TOP TECTEP-M2" — 1950 pyb.

— Habop pervaneil kxopnyca
TpanaucTop Tectepa-M2 — 525 py6.

— Uudposas wkana DSO18A onsa
TpaHcusepa / HYacTtotomep Ao
50 MIy — 1500 py6.

— HoewHka cesonal! [nara
BCTpaMBaemMoro manorabapurtHoro

WINHX3LOMASE

“Puc. 3

W ewé Heckonbko cnoe
o0 Mukpocxeme MSGEQT7P
Ona MoXeT TaKTUpoBaTh-
CH KaK 0T BHYTPEHHErD re-

7 1as

@Z DD3
GNL-3012HD|  ATtiny2313-20PU

Heparopa, Tak 1 OT BHEeLl-

HEero 4acToToi He Bonee RESET|MCU| PBO %—-Kaua 5DA4 sacTotomepa FC50 o1 1 My Ao 50 My
500 k[, KOTOpbLIA nof- RBS5I0 4o SE” Ha — Kewe 60DA4 ANR BaluMX YCTPOWCTB (coBpanHan u
Knio4ainT Kk exomy CKIN = A e et HACTPOEHHAR), TEPMOKOMMEHCHPO-
DAZ. Mpu UCHonE30BaHUN Kouis 4 DA2 <—L PD3 PB4 Kok 1 DA4 BaHHLIA ONOPHBLIN rexepatop TCXO,
BHYTDEHHErD reHeparopa K 8o 7 DA2 PD4 PBS 11— Ksue 7 DA4 OVGKPETHOCTL oTc4ETa 1 My BO BCEM
TakTOBa® 4acToTa 33BW- Keois 8 DA2Z=—0C0B PBE F—Kpwe 3 DA4 Awana3one, uBeTHoW rpaduyveckmin

CUT OT MNOCTORHHOW Bpe-
menu uenu R13C6. Cetka
vyactot 63—16000 Ny no-
ny4aeTca npu TakToBON
yactote 165 kly. Mpo-
NOPUNOHANBHO el name-
HAIDTCA W BCE 4acToThi
ceTkn. TakToBble WM-
NyNsChl OT BHELUHErD re-
HepaTopa noaKT Ha
BbiBOA 8 3TOW MUKpOCXe-
Mbl, OTKIIKOYWUB OT HEro
kongercaTop C6.
MuHUMAanNBHRIW Nepu-
0 NOBTOPEHUA UMNYTb-
coe Strobe — 72 mke.
Erco mMOXHO YBENWYUTh,
HO CReayeT uMeTs B Buy,
4TO B MUKPOCXEME nocne
NONOCOBLIX  UNLTPOE,
[EeTeKTOpoB U KOMMYTAa-
TOpPa UMEETCH eLWe KOH-

OBy <————————Kawa 10003

Puc. 4

KK-pucnnein — 1500 py6.

— XWAT NPOAOAX! [lnata yac-
Totomepa FC1100-M2 ot 1 'y go
1100 MMy (coBpaHHaa u HACTPOEH-
Haa), 2s8xopa: 0.50MIy w
1...1100 MI'y, TEpPMOKOMMEHCUPOBaH-
HbI onopHbii reHepaTop TCXO, pery-
NMVPOBKA YPOBHR, UBETHOW rpadgm-
qecknin XKK-gucnne#, BCTPOEHHBIA
TECTEP KBApPUEBbIX PE30HATOPOB
1...25 MI'y, oaHOBpEMEHHOE M3Mepe-
Hue 2-x yactot — 2550 pyb.

— Habop gertanei kopnyca 4acTo-
Tomepa FC1100-M2 — 525 py6.

3BOHUTE! 3AKA3bIBAWUTE!
Mo Homepy 8 (916) 029-9019
¢ 9-30 po 18-00 MSK,

no e-mail: zakaz@dessy.ru

unu Ha carte www.dessy.ru

niI"oipei@ijnsuod Mooduog
ni'olpel@|iew iMaleio waudy
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Mepebint nonwc B A4X
M ero BJIMSTHUE Ha napamMeTpbl
ycunuteneu c oowen 00C

A. METPOB, r. Morunés, benopyccus

Hcnons3osanne MogennposaHna 9NEKTPOHHbLIX CXeM MO3BONseT
nNPOBOLANUTL MX CPABHUTENbHLIA aHann3 6e3 y4y€ra BNIMAHNA Heynay-
HbIX KOHCTPYKTOPCKUX PEeLUEeHUA Ha pakTn4ecKkne napameTpbl yCcuan-

Tenen.

B crarbe noka3aHsl SOCTOMHCTBA BbIOOpAa 4acToTel NEPBOTro Moo=
ca AYX seiwe nonocsl 34 — ynyvwexnune yenoro psaa napamMeTrpos U
XapakTepucTuk ycunurens mowHoctn 34 ¢ obuje# obparHon cea-
3610, paborawwero B pexume knacca AB. 3ro nccnegosanve npo-
BegeHo Ha mogenn YM34Y, ckOHCTDpYMPOBAHHOIo B CBOE Bpemsa
Ayrnacom Cengom, nasectHeimM paspaborTynkom ayguoannaparypsl
M aBTOPOM PRAAa KHAM ¥ CTaTewn o 3BYKOTEXHUKE.

8HOE BGOMBIWHCTBO OMepaLyoHHbIX

yeunuTenemn, mukpocxem YM34Y (na w
YM34 na TpanasucTopax ¢ obwen 00C)
NOCTPOEHLI NO CTRPYKTYpHOWU cxeme Jluna
(Xyar-YHan Nluv) — Gazoson unu mogudu-
UupoBaHHow. Bo BCEM mMupe BbifyLWEHO
MHOXECTBO KHWI N0 YCUIUTENAM 3BYKO-
BOW 4acToTel C Takow Tononoruein. OnHa
U3 NOLODHLIX KHWUM MHOrOKpPaTtHoO nepe-
nagaHa, v TpeThe e€ uanaHue BhiNyWeHo
8 Poccuu [1]. B Hewn aeTop 060CHOBBIBAN
WCNONL30BaHWE NPOCTEAILEN KOppeKuun
Munnepa, xak Haubonee apheKTUBHON 1
MONE3HOW C TOYKW 3PEHUS YMEHbLUEHWR
WVCKa#EHWI Ha BLICOKMX YacTtoTax. Tam xe

npyBeaeHLl pE3YNLTAThl MHOMMX WCCNeno-
BaHWA Pasnu4HbIX NapamMeTpoB: 3aBuCu-
MocTu koadduumeHTa rapmonuk (K.) or
4acTOThl, OT BbLIXOAHOW MOLWHOCTH;
BbIXOAHOMO CONpOTUBNEHWA s6nan nepe-
X0AA Yepe3 HONb NPV PasnUYHbIX TOKax
MOKOS W NP., KPOME CNEeKTRaNnsHOro aHa-
nu3a. Tam onuceiBaeTca cnocod noBeile-
Hua rnybusHsl O0C Ha BY Ha 20...30 b wn
Sonee rnpu WCnNoNb30BaHUW ABYXNONKOC-
HOW Koppekuun JIAYX, HecmoTps Ha ynyy-
weHue napametpos YM34, uamepsemeix
B YCTAHOBWBLUEMCR pexumMe, aBTop oCTo-
pPOXEeH B pexoMeHfaLuax no ee ucnonk-
30BaAHWIO.

Ka4yecTBO 3BYYEGHWA OAXEe Nyyle, 4em y
YCUNUTENEN C MEHbILUM K, CTanu nay4arb
CMeKkTpanbHblid COCTas NPOAYKTOB WCKa-
KeHWA. BBIACHWNOCH, 4TO K rapMOHWKam
Manoro nopsaka (Qo 4eTBEpPTOW BKNIO-
YUTENBHO) YENOBEYECKUN CAyX wuMeeT
HW3KYIO YYBCTBMTEMbHOCTL. Bbinu npea-
NOXKEHBLI BIBELIMBANLLINE KOIPDULNEHTHI
ANA rapMOHWUK, HO OHW Tak U HE NPUKA-
NUCh, MHA4Ye BLICHUNOCE Obl, 4TO BONb-
WWHCTBO MPOOYKUWK NPOCTO HEBLICOKOrO
KayecTea.

HemHoro pganbuwe nowen B 3T0M Ha-
npasneHui [1. HYieep. B gunnomHon pa-
6ote [2] OH NPeanoXun YHUBEPCANBHYID
KOHUENUWIO, TPebyouy BaBewuBaHn
NPOAYKTOB HENUHEWHbIX WCKaxeHuin Bo-
Nee  BbICOKOro nopsaka, Hawbonee
HENPUATHBLIX ONS CAYXA, NO CPAaBHEHWIO C
MEHEE 3aMETHBLIMW HAZLUMMK rapMOHUKa-
mu. OToensHo, B peaynstate uccnenosa-
HWI NICUX0aKycTUKKW cnyxa, Guinw nony4e-
Hbl MAaTeMaTuyecKue BhipaxeHus Ons
OUEHKKN ero HennHernHOCTW (McKaxeHun
BHYTPW yxa). 9T1 ABa pes3ynbTata oH CBA-
3an mexay cobon v NPesnoxun MeToou-
Ky BaBelUMBAHWA FAPMOHUK Ha OCHOBE
fe3pazmMepHOro Noka3aTens KayecTsa,
KOTOpPLIA YUCNEHHO XapakTepuayer cre-
neHb OTKNoHEeHus orubaoulein dyHKuMm
rapMoHUK YCUAWTENst OT aypanbHoro
MACKMpOBaHWa. 37a METOOMKA nonyyuna
Ha3lsaHue "NONHOe CNYX0BOE HeConTBeT-
cteue” (Total Aural Disconsonance wnu
TAD).

Kak aHanuTU4eckn, Tak U ¢ NoMOLLbIO
FKCNEePUMEHTANBHBLIX MAMEPEHUA pafa
ycunutenei 8 patorte [1. Husepa nokaza-
HO, 4TO NPUMEHEHWE OTPULATENBHOW 00-

D1
R5 R15
IN4148
150 D2 e f; 100
» IN4148 s
vz e
Q4 40V
2N5401  _ R10
I 10k
o o
= 220u Q10
R6 [ RS R11 im Voo
100 ’]500 12k 25C5200
1 B = ] R19 R20
220 0.1
— 4
Q6 R21 RL 8 1
J 2N5551 0.1 o =
Q13
il il 2541943 K
- R18 100 |8
Q2 | — I Q11 vi L
2N5551 I — I BD140 40V
C5 100p
TOK NoKos 117 nA ;___._K wq&g
R4 R7 [] R9 R12
67.3 68 10k 1k
Puc. 1
NnoKasaHo, 4T0 rNpu TPEeXKackanHon crpyk- 06WwenaBecTHo, 4T0 KOIMPUUWEHT  pPATHOW CBA3WN, HEIABUCUMO OT e rnybu-

TYpe (BXOAHOW Kackan, yeunutens Hanpa-
WEHUA, BLIXOAHOW KACKA — Kak Npasvuno,
YCUNUTENL TOKA) U MCNONL30BAHUKM KOp-
pekumn Munnepa makcumansHO OOCTU-
xumas rnybuna O0C Ha vactote 20 kly
He moxeT npesbiwaTe 30...40 ab. B kHure

rapMoOHWHECKUX WCKAXEHWn younutena
(4auwe BCcero NPUBOAWMTCH HA O4HOW Yac-
ToTe — 1 kl'u) cnabo COOTHOCKTCS C ero
Ka4YecTBOM 3By4aHus. Koraa cTonkHynucs
C TeM, HTO ANA HEKOTOPLIX YCUNIUTENER C
GonblwkmM K, cyObEKTUMBHO OLeHusaeMoe

Hbl, OA6T XYOWYIO BENWYUHY NokasaTens
TAD.

3apnonro go nybnukawmm patotel [1. Hu-
Bepa paspaboTyuku HEeKOTopbIX KOMMa-
HWIA OTPACAU MOHANW, 4TO KOPEHbL 3na B
obuten OOC, 1 Hasanu NMB0O OTKA3LIBATh-
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csi o7 Heé (ycunutenu Denon POA-2200, nu6o npu coxpaxedun OOC nossbiwats
POA-3000, POA-6600 1 gp.; Sony TA-NS902, 4acToTy nepsBoro nonica (Ha koTopon
Densen BEAT B100, Tandberg PA3006, cnag AYX ycunutens pased 3 Ob) Tak,
TPA-3026; VK-500, The End Millenium [3], 4T0Dbl Netnesoe ycwuneHwe B 3BYKOBOWH
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Harman Kardon HKB870, HK970 v np.;
Lynx-16, Lynx-17).

Mo noeogy Beifiopa oNTUMaNkLHON
4acToThl NEPBOro nonoca B A4X MOXHO
BCTPETUTH AMCKYCCHW C BECbMA NPOTUBO-

-100
110
120
130
140
150
160
170}
180 L

;

an{viout})

S e

100 w 10K 100K
pni-v{out)) (Degrees) F (Hz)

™ 10M 100M

JOMVVd S

WIMHX3L10MA8E

ni*olpel@insuos [\ooduog
n1'ojpeig|iew uaie1s wanudyy

8102 ‘0l 5N OUTVd



3BYKOTEXHUKA

: mail@radio.ru
Bonpocei: consult@radio.ru

Npuém crareit

PAOMWO Ne 10, 2018

pednBLIMU MHEHUaMU [4]. CuuTao BO3-
MOXHbLIM NPEANOXUTE YUTATENAM Pe3yib-
Tarbl MOWX WCCNEOOBaHW B PAAE KOM-
nelOTEPHBIX Mogenen cxem YM3Y, koto-
pbl& MOTYT AOCTaTOHHO ONpeaeneHHo AaTh
oT8erT Mo 3701 Teme.

AHanus xapakTepucTuk
u napameTtpos YM34 1. Cencda

Monpobyem pasobpatbca, 4To Oaer
NoBbILWEHWE YacToThl NEPBOro nonwca.
Ana wHauana pacocMoTpum cxemy "6e-
aynpeyroro” YM3Y, no BeipaxeHnio camo-
ro astopa [yrnaca Cenda [1], oHa noka-
3aHa Ha puc. 1.

Onucarune cxembl A0CTATOYHO Noapob-
HO uanoxeHo B [1], noatomy e Bynem Ha
HEM ocTtadasnueatbci. OTMETAM Nullb,
YTO B CXEME, CMOAENVMPOBAHHOW B NpO-
rpamme MicroCap-9, TOK NOKOR BbIXOAHO-
ro kackapga (BK) ycranoBneH pasHbiM
117 mA.

Buawane nonyswm guarpammel boge
(JJAYX) € 2aMKHYTOM (KpacH.) W pazoMKHY -
Tou (Kopw4H, ) netnéin O0C, olu NnokasaHe!
Ha puc. 2.

W3 rpadukos BUOHO, 4TO YacToTa nep-
Boro nomoca AYX Haxopurtea Huxe 20 .
C pazomkHyToi netnén O0C yeunedne Ha
HM3kux wacrotax nocturaer 110 ob, a Ha

100u

500t
Du

50U :
|

yacTtote 20 kM (kpaAHen YacToTe 3BYKO-
BOW MONOCKI) 3HAYUTENBHO MEHblue —
56 pnb. YacTota eAMHWUYHOrO YCUNeHUA —
okono 15 Mly. C samkxytoin netnén O0OC
yeunenune YM34 pasro 26 ab. Ha yactote
10 Iy, cyms no A4X 1 @YX ¢ pasomkHYTOR
netnéin OOC, eo3HukaeT nogbém B AYX
KaK pesaynsbTaT COBMECTHOro OEWCTBUSR
BxogHoro (C1) koHgeHcaTopa v KOHOEeH-
catopa B uenu OOC (C3).

Kpome noctpoerus AYX, nposepum
reTnesoe YycuneHwe, npescrasneHHoe
rpacdukom Ha puc. 3. M3 Hero BuaHo, 4To
netnesoe ycunenue wa vactore 20 kly
pasno 30 gb, a Ha HY gocturaer 90 ab.
Mpuuém chaza NETNEBOro YyouneHus BO
BCEM 3BYKOBOM OManNazoHe WMEeet Casur
90 rpan. Younutens UMEET XOpOLUMA 3a-
nac ycrolsusBoctu no d¢asle (okono
90 rpap.) v QOCTATOYHEIW 3anac no yecune-
Huio (Bonee 25 ob).

Ho nocmotpum, 410 ato paér, [Ans
ATOrO BHAYANe OUEHUM BIXOOHOe Conpo-
TUBNEHWE Ha Kpaax nonocsl 34, nokasax-
HOE Ha pyc. 4.

Mpw NpoBepke 3Toro napamerpa cwr-
Han NogaBancs Yepes Harpysky Ha BbiXog
YCUAWTENSA U KOHTPONMPOBANOCh OCTATONY-
HOE MageHWe HaNpPaIXKEeHWA Ha BbiIXoae.
Bbix0aHOE CONPOTUBABHUE YCUNUTENs Ha
yacToTe 20 My — okono 0,12 mOM, umeeT

Douglas Sell Rout-20.CIR

3AMETHYI0 HEMMHERHOCTE HECMOTPS Ha
rnybokyio OOC Ha aroin vactote (90 gb).
Jaxe Ha cambix HU3KWX 3BYKOBLIX 4acTo-
Tax B MOMEHTbI Nepexoaa curHana vYepes
HOMb 3aMETHBI KOMMYTALIMOHHbIE UCKake-
HUSA.

C BbIXOAHBIM CONPOTUBNEHNEM HA YaC-
vote 20 klu BCé ropasno xyxe. ®a3osslin
cosur B netne OOC pasen 90 rpag. (B co-
OTBETCTEWMW C rpadrkom NeTNesoro ycu-
NeHWs), a YCTAaHOBNEHWNE 3HAYEHWA Bbi-
XOOHOFO CONPOTUBNEHWS HOCWUT Bbipa-
KeHHbIW KkonebarteneHblid xapaktep. B
MOMEHT MOLAYN UCNLITATENBHOTO HAaNPA-
WEHWUA BLIXOJHOE COMNpPOTUBNEHWE name-
HABTCH CKAYKOM U BLIXOAUT HA YCTAHOBUB-
weecs 3HayeHuwe ¢ 3apepxkoin Gonee
nepuoaa.

OTMeTM, YTO OAWH W3 NapaMeTpos,
KOTOPBIM CEerofHA FOpAATCA HekoTopie
pazpaboTyvki CBOWX yCunuTenen (s yact-
HOCTW Lamm), — 370 NOCTOAHCTBO BbIXO-
HOro CONpOTURAEHWA BO BCEn nonoce 34.
A TaK KaK BbIXOAHOE COMNPOTHUBIBHUE YCu-
nuTend BKAKYEHD nocnejoBateneHo C
Harpy3koW, TO ero xapakTepucThkn He
MOryT HE OTpaXaTbCs Ha Ka4yecTBE 3BYKO-
yCUneHus.

AeyxnonocHan haloBo-4acToTHanA Kop-
peKuus B KOHTYpe 00pPaTHOWN CBA3M NO3BO-
neet ysenuuute rmybudy OOC Ha BY wu
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CyWeCTBEeHHD YMEHbLUWTE WMCKaXeHWUs Ha
AKTUBHOW Harpya3ke B YCTAHOBUBLUEMCH
pexume, ogHako ueHon ewe fonbiwero
¢a30B0ro0 CABUra NeTnesoro ycunexHus,
4YTO HEPeOKo OTpULAaTENnbHO CKasbiBaeTcn
Ha 3Byke.
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[MpoBeprM KOMMYTALIMOHHLIE UCKaKe-
HUA C MOMOLLBLIO BUpTyaneHoro npubopa
[5], oHM nNoka3aHbl ONA OBYX4ACTOTHOMO
cUrHana Ha puc. 5.

MNepsBoravansHo Tect Buin NPOBEnéH
npu Toke nokoa BK 95 mA, npu koTopom
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OBHaPYKEHB! ABHO BEIPAKEHHBLIE KOMMYTA-
UMOHHBIE MCKaxeHus. Mocne yeenuyeHus
TOKa NoKoa 4o 117 MA 3T UCKaXeHns CH-
avunuce npumepHo Basoe. [na Gonbiuen
HarNAAHOCTA HA TPETREN OCLMNNOrpamMme
NpUBENEHE OOHOBPEMEHHO NMPOLYKTHI WUC-
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PALOMO Ne 10, 2018

KaXEeHWI Ha y4acTKe Nepexoaa curHana ve-
Pe3 HOMb W 0CNABNEHHBLIA BXOAHON CUrHan,
Ka4yecTso 3Byka HEpPeLKO OLEHWBAT
npu BeixopHow mowHocTu 1 BT MNoemor-
PWM, KaKOBbl YPOBEHL U XAPakTep KOMMY-
TALUMOHHBIX MCKAXEHWIA Ha TaKoW MOLLHOC-
™, NpeacTaBneHHse Ha puc. 6. MNukossli
YPOBEHL NPOOYKTOB UCKAXEHWA AoCTura-
et 50 MmkB n Bonee, 4TO COOTBETCTBYET
YyPOBHIO Hxke —95 nb — 3710 HemHoro.
Oxono 40 net nasan V. foctan 8 ceoeil
kHure no QY [6] obpatun BHUMaHWe Ha
CKOPOCTHYIO W BEKTOPHYIO MOrpeluHocT B
YCUNEHWWM WMMIYNBCHBIX W LWWPOKONOI0C-
HblX CUrHaNoB. Ha pyuc. 7 Bugwm naeanb-
Hbil (pedepeHcHbIN) BLIXOAHOW CUrHan
(BXOAHOW curHan, ymHoxeHHslid Ha K,
peanbHbii BLIXOAHOW CUrHAN U CABUHYTBINA
Ha sBpemna 3anepxku (Propagation Delay
unu tPD — Ha rpaduke 1) curHan (ToHkas
JWHUR — CABWUHYThLIA HA T, WOEaNLHLIA CUT-
Han), K kKoTopoMmy “MOATArUBasTCH”
BbIXOAHOW curHan. Ecnu npepcrasutb
cebe, 4To HeT "TpeyronbHMKa" uCKaxeHui
B CaMOM Hayane, 10 B YyCTAHOBUBLUEMCH
PEXUME BLIXOAHOW CUHYCOWOANEHBLIN CAr-
Han NPOCTO CABWMHYT Ha Bpems 3anepXKn

? Ry

WM HE UMEeeT yKa3aHHO| CKOPOCTHOM OLInG-
k1. Takum 0Opazom, MOXHO Npesnono-
WUTb, H4TO HEM MEeHblle 3agepxka, Tem
MeHslie ByayT U BHOCUMbIE YCUNWUTENemMm
WCKaXeHWUs Ha curnanax nofobHoro euaa.

Mposepum, Kakylo 3anepxky umeer
"Beaynpevnbtit” yeunutens [l. Cenda.

Ha puc. 8 nokazaHo, 4TO ycunuTens
umeeT 3aaepxky 253 He, a BpemMa Buixoaa
Ha YCTaHOBUBLUMWCA PEXUM 0Kono 1 MKC.
MNocmoTpuMm, Kak 3Ta 3a0epkka CKasniBa-
©TCA Ha YCUNeHuM nunoobpaaHoro Hanps-
XKeHus (puc. 9).

Mepen nodayen curHana Ha Bxon ycu-
nuTensa oH nponywex Yepes dpunstp HY ¢
JactoTon cpeaa 160 My, MNocne BuiunTa-
HUA BLIXOOHOMO CUrHana wu3d BXOAHOTO,
NPUBEOEHHOTO K BBIXOAHOMY YMHOXEHUEM
Ha K,, nonyyaem Bnuaknil Kk meangpy cur-
HEanN, aMnIMTyna KoToporo nponoplUuvo-
HanbHa BPEMEHW 3a0epXKu BbIXOLHOTO
curHana. Y41o6bl BbiAENUTE BHOCMMbIE
YCUIUTENEM UCKAXEHWHA, NOCTATOYHO Bbi-
YECTb BbLIXOOHOW CWrHan M3 BXOOHOTO,
NPUBENEHHOTO K BBIXOOHOMY, HO CABWHY-
TOFO Ha BPEMS 3a0epxkh (pasHocTb Ha
YETBEPTON ocuuniorpamme). AMnautyna

Hnpanshan nepexop-
Has (PYHHUHA

Wapi t ~Eow=Wapx Ta

PeanpHas nepexppHan

QYHHURS Hgx (1)
t

Puc. 9.16, CxopocThas NorpeiBocTs HEMHREPTHPYIOWEro YCBIHTEASR
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NpH BOSSYM/AeHHE ero JHHEfHO-HAPACTAOUWIAM HaNpPEKeHHeM,

Douglas_Sell_{PD-1u.CIR_

HanpsxeHwve
NOrpewHocTn

0.4u 0.6u

vOUT j+3 5my

BEKTOPHbBIX W CKOPOCTHBLIX WCKaXEHWNA
nocturaet 40 mB (0,13 % ot 30 B) — ato
Ha NWN0OOPA3HOM CUrHANE 4acToToN
10 k4 © HW3KOW CKOPOCTLIO HAPACTAHWA.
Mpw nepexone curHana 4epes HoMb npak-
TUHECKW HE NPOCMaTPWBAINTCA KOMMyTa-
UMOHHBIE uUcKaxXeHus. Mpu Toke NokKos
mMeHbiue 100 MA 0HU NPOABNRIOTCA.

MocmoTpum, Kak CkaxeTcs 3apepxka
Ha Bonee NPUBbLIYHEIX UHTEPMOAYNALMOH-
HbIX UCKAXEHWAX NMPWU BLIXOOAHOW MOLLHOC-
™™ 1 BT. 113 pue. 10 BUAHO, 4TO B 3BYKO-
BOW MOAOCE MMEET MECTO "LLyMOBan Nnoj-
craska" Hanpservem 50 mkB, 4To Huxe
ypoBHa curHana (2 B) Ha 92 nb. Bpope
Kak pocTtartoyHo mano?

Yem Bonswe szapepxkka, tem bonsbwe
MCKaxeén nepebliii nepuog. Mocmorpum
CNexTp Nepeoro Nepuoaa CUrHana 4acTto-
Tou 20 k.

Ha puc. 11 nokasaH cnekTp rapMoHuK
curHana yactoton 20 kL NPy BbIXOOHLIX
Hanpskennax 5—30 B (amnn.) ¢ warom
5 B. Ecnu y4ecTb ypOBEHb WCKAaXEHWA B
nonoce yactoT Ao 80 kI, To yposeHs rap-
moHuk paser —70 ab (0,03 %), Hesasucu-
MO OT YPOBHA BbIXOAHOIO CUrHana.

AHanus xapakTepucTmk
1 napameTpoB
moauduumposaHHoro YM34

3T10T younwTens, pa3spaboTaHHblA Ha
6ase "BeaynpeyrHoro” ycunutens, npexae
BCEro, OTNUHAETCA 3HaquTensHo Bonee
BLICOKQA 4ACTOTOR NEpBOro nonoca.

Mo oTHOWeEHWIO K NpOTOTWNY, B CXeme
MOLENW 3TOr0 MOgUULIMPOBAHHOIO YCu-
NUTENs!, NOKa2aHHoW Ha puc. 12, caenansl
CNeayolmve U3MEHEHUA! W3MEHEH Cbém
CUTHanNa ¢ BXOAHOro andrdepeHumansHo-
ro Kackapa, yeunuiens Hanpaxedus (YH)
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BLINONHEH KACKOAHLIM, U3MeHeHa 1 $ha3o-
BO-4ACTOTHAA KOPPEKUMA YCUNUTENS.

Ana Toro 4Tobul cpasHeHue Hbino mMak-
CUMANbLHO KOPPEKTHLIM, TOKOBLIE PEXUMBI
paboTbl kackanoe ocTasnedbl 6e3 uame-
HeHnui, ConpoTuenexue pesuctopa R14
ymeHslieHo co 100 (R15 wa puc. 1) go
82 Om, Tak Kak 4eped Hero TeyeT TOK He
TONLKO reHepaTopa cTabunibHOro ToKa

(ICT), HO 1 TOK CBETOAMOL0B. YMEHbLUIEHb!
Takxe conpoTueneHus peauctopos R5, R8
(R3, R6 Ha puc. 1) C Uenbio yBeNUHeHus
koappuymenTa npeobpa3oeaHuA Hanpa-
HEHUE—TOK, TaK KaK UCKMIOHYEHD TOKOBOE
3epkano B Harpyake auddepeHunansHoro
kackapna ([K) u otcytcteyer GydepHuin
kackag Ha exope YH, s peaynsrare uero
addexTueHocTs paboThl npeobpasosare-

N8 CHUAWnach. YMeHblueHo 8 aBa pasa
CONPOTUENEHWE 3MUTTEDHLIX PE3UCTOPOB
BbIXOAHbLIX TpadaucTopos BK, snusiowimx
Ha KOMMYTALMOHHBIE UCKAXEHUA.
BaixoaHon curdan ¢ K cHumaercs C
MoMOLLLID MacLTabupyowero oTpaxare-
N\ Toka Ha TpadaucTopax Q2, Q7. Bropoe
rneqo [1K Takke ucnons308aHo, ero BbIXos
NOAKNIOYEH K aMuTTepy TpanaucTopa Q7.
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C nomouwisio CBETOAMOA0B W TPaH3n-
ctopoe Q8, Q9 opraHnaosaHo cnepsuee
nuTaxue ana TpaxaucTopos YH. Mocpen-
cTeom peanctopa R11 pobaenexa Bno-
KeHHas netns (nested loop) OOC, or-
paHusnBawas yeunedue YH wa yposue
60 ab (510k/0,51k = 1000) v noebiwao-
was “acToTy nepeoro nonwca ¢ 3 A0
75 kly, YacToTma eaMHMYHOro ycuneHus
NOBLICUNACE HEe3Ha4yuTenbHo. Mpu 3TOM
BPEMSA 3a0EPXKU YMEHLLWWNOCE A0 44 He
{npoTtue 253 HC B OpurnHane).

OBuwan O0OC c nomoukio pe3ucTopa
R10 obecne4nsaer ctabunsHoe ycune-
HWe HanpsaxeHua okono 26 ob. Takum 06-
pasom, rnyBuHa obuwen O0OC pasna npu-
mepHo 34 pb (60-26). Ha pesucTopax
R17, R18 ¢ nOMOLLLIO KOHLEHCATOPOB
C6, CB opraHmMaoeaHa naccuBHan Kop-
pekuma ®YX. NononHuTensHan kKoppek-
UWA BLIMONHEHA C NOMOLLLIO KOHOEHCATO-
pa C5 HeBONbWOK EMKOCTM (MOXET ObiTb
BKNIOHEH napannensHo peauctopy R11).

Tok nokoa BK Takxe coxpaHéH Takum
xe, kak B opurmnsane (115...120 mA), ero
MOXHO NOACTPOUTL NOABOPOM peancTopa
R13. banawcupoBka BeIX0Za nNO NOCTO-
AHHOMY HaNPAXEeHWI0 BuinonHeHa noabo-
pom peaunctopa RE.

MNpotnema ¢ BLIGOPOM EMKOCT BXO4-
HOro KOoHAeHcaTopa W KOHOeHCarTopa B
uenwn OC BCE xe CYWECTBYET, ¥ pewaioT
eé no-pasuomy. Hanpumep, paspaboTum-
ki pupmel Harman Kardon Bo MHOrmx
mopenax YM3Y otkazanice 0T KOHOEHCa-
Topa 8 uenu OC M MCNONL3YIOT uenwu
HanaHCMPOBKK BLIXOAE YCUIMTENS Mo Mo-
CTOSHHOMY HaNpPsaxeHWo. BxoaHoM KOH-
LEHCATop MCNONL3YIOT A0cTaToqHO 6onb-
Wwon éMkocTn — He menee 220 mMk®P npu
BXOHOM conpoTueneHun 33 kOm.

B atom moaudrumposaHHOM BapuaHTe
YM34 émxocTh 0B0oMx KOHAEHCATOPOB
yBENUYEHA HA NOPSAOK, 4TO YCTpaHuno
$Ha30BbLIE NCKAXEHWH MNETNEBOTO YCUNEHWURA
Ha HY.

1. Oyrnac Cend. MNpoexTupoBaHMe younK-
TENel MOLHOCTH 3BYKOBOW YacToTel. — M.: MK
Mpecc, 2009,

2. Yusep 0. X. HOBaA METOOMKA TRCTUPOBA-
HUA YCUNUTENEN MOLLHOGTY 38YKOBOW YaCTOThL.
Mepesog A. Nypckoro. — URL: https://next-
tube.com/articles/Cheever/cheever_
rus.pdf (20.07.18).

3. End Millennium — TpaHsncTophbin YM3Y
6es 00C dwmpmel LC Audio. — Panuoxobbu,
2000, Ne 4, c. 58.

4. Bob Cordell Intenview: Negative Feedback. —
URL: http://www.diyaudio.com/forums/
solid-state/94676-bob-cordell-interview-
negative-feedback.html (20.07.18).

5. Merpos A. BuptyanuHuit npubop ans
W3MEPEHWNA  KOMMYTAUWOHHBIX  MCKaXEHWA
YM34. — Papwoamarop, 2018, Ne 1, 2.

6. Qocran U. OnepaunoHHbie yCcunure-
nu. — M.: Mup, 1982.
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HOBOCTU BELLAHUSA

Paspgen segér B. N'YJIAEB, r. ActpaxaHs

POCCUSA

MOCKBA. Komnanuna "EBponeickas
meguarpynna” (EMI) namenur cdopmar
CNOPTMBHOWM paguocTaduuk "Cnopt FM™,
nobasue B apup Bonblule My3siki, — pac-
ckazan rasete "BepomocTu” reHepans-
HblA aupexTop EMI PomaH EmMensaHos.

EE adup Teneps 6yaneT Ha 80 % cocto-
ATh N3 MY3bIKKM, HO OCHOBHOE CNOPTUBHOE
HAMPaBnNeHue CTaHuus coxpanut. OcTans-
HOe spemsa OyayT 3aHumate CNopTUBHLIE
HOBOCTW, @ Ha3BaHWE PagnoCTaHUUK 13-
MeHeHo He Byner. PaspelueHue Ha pacium-
peHue hopmara n yEenm4eH\e My3bikanb-
HOrO Bpemenn EMI™ yxe nonysmna y Poc-
KOMHAR30pa. AHanuTu4eckon uHpOpma-
UMK Ha papuocTaHumu Gonelue He Byaer,
15...20 % adwpa gocTartoyHo, 4Tobel No-
3HAKOMUTL CRYLIATENEH C CaMoWN aKkTyans-
HOW CNOPTUBHOW nHdopmauven. Ho ByaeT
BLIXOAWTE PR NPOrpamMm Npo cnopT, ¢yT-
fon, kMbBepcnopT, 3KCTPemansHbIe BULbl
crnopTauT 4.

Han mMy3uikanbHOM COGTABNSIOWEA
pagvocTaHummn Gynet paboTarte HOBLIN
npoekt EMI — "Studio 21", opreHTUpo-
BaHHBIA HA MONOAEXHYIO MY3blKy, B TOM
yucne pan v xun-xon. Ceayac y npoekra
eCTb CaiT, a HeKOTOPOe BPEeMs Hasag
dopmat onpoboeanu Ha COBCTBEHHBIX
yacToTax B ropogax TonsatTi u BpaHek.

Kpatkass cnpaeka: paguoctadums
"Cropt FM” B HuHewHem eé dopmare
Beina 3anywexa 8 2013 r. CraHums BxoanT
B meauaxonguHr EMI, koTopomy Takxe
npuHaanexar "Espona nnmoc”, "Jopox-
Hoe pagno”, "Hoeoe pagua” u 1. 4. Coapa-
Tenm "Cnopt FM" He ckpeiBanu, 470 ogHa
113 OCHOBHLIX LIEJIEI 3arnycka — MOAHOLEH-
Hoe oceellesne OnuMNUIACKKUX wurp B
Co4w, koTopseie npownu B 2014 r. Pagmo-
CTaHUMA DYEHbL BLICTPO PaclUMPUNEck 1 33
KOPOTKOE Bpems nony4una noqtu 45 yac-
TOT B pervoHax (cen4ac ux okono 39).

B HacTtosuee Bpems WTAT cTaHumn
DyAeT CYLWECTBEHHO COKpaWEH, npeay-
npeaun Poman Emenssqos. Censac Hapg
KOHTEHTOM paguocTtaHumum paboTtaiT 0T
80 no 100 yenoeek ¢ y4ETOM BHELITATHBIX
COTPYAHWKOB., CKONMBKO WMEHHO YENOBEK
npogonxar pabortaTe Hag adupom o6HOB-
NEHHOW PaguoCTaHUUKW, OH HE YTOHHMA!
"Mpouecc HoOpPMUPOBaEHUA HOBON CETKWN
BEWAHWA 3AMMET OT HECKONLKWUX Hepenb
0o mecaua. MNoka mel He onpenenunucs,
CKONBKO HenoBek Npoaonxar pa60'ran: Ha
pagmocTaHun” (nctosHuk — URL: http://
emg.fm/publications/107 (24.08.18)).

OnyBnukoeaHs! OTPacNesuie LOKNAnb
Pocne4atu 0 COCTOSIHWKA, TEHOEBHLMAX W
nepcnekTusax palsutua MHtepuera, Tene-
BuaeHWs 1 paauo B 2017 r O3HakOMUTLCA
C HUMWN MOXHO NO CNEAYIOWNM CChINKaM:
paguoBewanue — http://fapmc.ru/
rospechat/activities/reports/2018/
teleradio/main/custom/0/00/file.pdf
(24.08.18), TeneBuneHve — http:// fapme.
ru/rospechat/activities /reports/2018/
teleradio/main/custom/0/01 /file.pdf
(24.08.18).

MNpumeyvanwe. Bpemn scony — UTC.
Bpema MSK = UTC + 3 4.

C 3 aBrycta naMeHunoce pacnucaHue
BCEMUPHOMO MYJILTUKYNLTYPHOMO Paauo-
kankana "World Radio Network"” (WRN),
WM3BECTHONO CBOMMW pEeTPaHCNALWAMK
MEXAYHAPOAHLIX PAAMOCTAHLMA, BELWAI0-
Wux Ha pycckom s3bike, B Mockee wu
MoamockoBbE HA CPEAHERONHOBOI YacTo-
Te 738 klu.

W3 pacnucanua cnenyer, 4To nepenaymn
HA PYCCKOM A3blKe paguocTaHumia "Paano
Monewa” v "BeewHpuinckoe pagwo” yaa-
NEeHbl U3 CeTKW Bewanus. Ha paHHbIR MO-
MEHT TRPAHCAUPYIOTCH NPOTPaMmMbl PALANO-
cTaHumit "Paano AnoHun”, "MexayHapoa-
noe pagvo Cnosakuu”, "KBS World
Radio", "Pycckoe paguo AscTtpanuaun”,
exeHenentHble cO0PHLIE apXUBHLIE NEpe-
naww "MexayHapoaHoro McnaHckoro pa-
nmo”, "Paguo Mpara” v coBcTBeHHLIE NPO-
rpammel WRN (uctounmk — URL: http://
www.wrn.ru/programm.html
(24.08.18)).

Martepuan nog HazsaHduem K Bonpocy
0 pasBnUTMM UMOPOBOro paguosewanna”
onyfnukosaH Ha canTe "Poccuiickoi aka-
nemuin pagio” (PAP). MHTepecHo nony4a-
ETCA: paavuoBeLLaHua HET 1 B NOMUHE, a
Takue CTPacTH KMNAT BOKPYF Hero...

B ceasn ¢ Pewednem locypapcr-
BEHHOM KOMWCCWUWM NO paguo4acToTam
(FKP4) ot 16 anpens 2018 . 0 BbiaeneHun
"HeonpenengHHOMY Kpyry nuu” nonocet
paguouactoT 175,872...228,128 My ans
CO30aHna Ha TeppuTopun Poccuinckon
Menepaunn ceTern Ha3eMHOro U poBoro
3IBYKOBOrO BewaHus ctanpapta DAB+ u
BO3HWMKLWIKMMKW NOCNE ero OGHBDDAOBEHHR
BONPOCaM#u co CTOpoHb CMI 1 paBoTHK-
KOB OTpacnu c4uTaem Heobxooumbim
coobwmnTe cnenywwee: "Hdokyment TKPY
HEe 03Ha4aet, 470 B Poccun HayuHaeTcs
akcnnyaTtauua craHgapta DAB+ gna ocy-
wectanenns UuudpoBOro 38YKOBOrO Be-
waHuA (unudpororo pagvoBelaHns), a
Nl KOHCTATUPYET akT TexHW4Heckon
BO3MOXHOCTW TAKOro Bewanua. Ans npu-
HATUA OKOHYATENLHOrO PeleHna AaHHoro
ypoBHA TpebyeTcs CYWECTBEeHHOe KOMM-
HECTBO JOMNONHUTENLHLIX COrNAacoBaHUA 1
npoueayp W OTAENLHOe pelleHue Bnac-
Ten".

PAP cfpawaeT BHMMaHWE KoAner Ha
T0, 4TO BLIGOP TeXHOMOrMKN UWGPOBOro
PaaWoBELLEHWA — 3TO HE TONLKO TeXHUYE-
CKWMIA, HO 1 IKOHOMUWYECKUIA, COLMANBHBLIR
W NONUTUYECKWIA BONPOCHL. 3TO NPUHLKM-
nuansHoe pelleHwe, onpeaenaouee by-
AYIWEeEe He TONbKO BELWATENen, COTPYAHN-
KOB ThLICAY PaaMoKOMNaHwii, HO ¥ onepa-
TOPOB CBH3W, NPOBANKEPOB YCNyr, OCHO-
BaHHbLIX HA NEpPeaaYe NaHHbIX Yepes adup,
npoussoguTenen obopynosaHus, Npowua-
soauTenel astomobunen, a rnagHoe —
cnywarenei.

B Te4eHue ONWTENLHOTO BPEMEHW,
NpelwecTBYIOWEro 1 Nocne yrnomMaHyToro
3aasneHus KPY, pabouas rpynna 3akc-
neptoB PAP uayyana mMupoBOA ONkIT K
nNepcnekTuBsl OpraHu3aunn uudpoBoro
pagvoBeLwanns Ha TeppuTopun Poccun, B
CNy4ae, ecnu 8 UTOTE B CTpaHe ByneTt npu-
HATO pelleHue O BBefeHun undpoBoro
paaguoBELIAHWA, U3 UMEIOLLMXCA CTaHgap-
708 Haubonee NOLAXOAALMM LNA UCNONk-

30BaHus B ycnoeusax Poccwu paguoco-
OBUWBCTBO HA OAHHLIA MOMEHT CHUTAeT
ctavgapt DRM+. Poccuiickan pagvoBe-
LwaTensHas v Tenesm3noHHan cets (PTPC)
NpeacTaBuT Ha Onuxanlwem 3acepaHun
KPY aHanoruyHeii noknan no craspapry
DRM+ (uctounuk — URL: http://www.
radioacademy.ru/news/post/420
(24.08.18)).

APXAHFENbCKAS OBJ. 1 aerycta
dunuan PTPC "Apxawrensckuin OPTIIL”
Hayan TpaHCnauwk nporpamM "Pagvo
Poccun” 1 "Paguo Manak” Bo BTOpOM no
BenuyuHe ropope ApxaHrensckow obnac-
™M CemepogsnHcke. YacToTa BelwaHus
"Panuo Poccwu” — 88,7 My, "Paawo
Mask" — 90,4 My, MowHoCTs Kaxioro
nepepardmka — 1 kBt BewaHuwe ocy-
UWECTBNSAETCH C TENEBU3NOHHOW DNOPLI Ha
Yanosom npoeane (McTounuk — URL:
https://aortpc.livejournal.com/184285.
html (24.08.18)).

BALUKOPTOCTAH. 10 aerycta k pe-
rMoHanLHOW ceTn sellanms "Paguo Jaya”
npucoeaununcs r. Canaeart. Yacrora se-
wanna — 99,3 MIu. Ha aToi1 xe yactoTe
PafuocTaHLMIo MOXHO cnywate B r. CTep-
nuramake (uctosnnk — URL: http://www.
krutoymedia.ru/news/5522 . html
(24.08.18)).

BENTMOPOACKASY OBN. PagwocTan-
umA "Paguo Mapycs ®M” ("Radio Marusya
FM") noseunace 20 asrycta Ha LacTote
91,4 Ml'y B . Benropoae (VCTOYHWK —
URL: https://vk.com/radiomarusyafm?w
=wall-144294334_793 (24.08.18)).

WUPKYTCKAS OBJ. K ceTu peruoHans-
HOrO BewaHnWs paguocTadudn  “Love
Radio" 30 asrycTta npucoeanHuncs r. Mp-
KyTCK. YacTora BelaHna — 104,2 M, Ha
3TON XEe YacToTe PaguocTaHunio MOXHO
cnywartk B . Adrapcke (Mctounmk — URL:
http://www.krutoymedia.ru/news/
5502.htm (24.08.18)).

KANYXCKAA OBN. PagnocTtaHuws
"Hoeoe pagno” npogonxaer paclumpsaTs
CBOK CeTb, 8 aBsrycra oHa NosBuNach B
r. OBHuHCKe Ha wacToTe 93,4 MIy (ncTou-
Huk — URL: https://vk.com/newradio?
w=wall-106042931_450117
(24.08.18)).

KEMEPOBCKAS% OBJ1. PaguocTanums
"Hosoe paguo” 6 aerycta Havana paboty
B r. Benoeo Ha wactoTe 95,8 My (ncTou-
Huk — URL: https://vk.com/newradio?
w=wall-106042931_449525
(24.08.18)). .

KPACHOOAPCKWA KPAW. Ha iore
Poccuu, B 1. Kopexoscke, ¢ 1 asrycra
HaYanach TPAHCHAUMA NPOrpamm pagwno-
ctaHuuk "Homoe papwe” Ha vactorte
103,8 MMy (ucTounnk — URL: https://
vk.com/ vcfm2014?w=wall-10604
2931_446815 (24.08.18)).

Jra xe pagvocTaHuua 3 aerycta no-
ABuMNace B acgupe B r. fopayuii Knioy Ha
yactote 107,9 My (mctounnk — URL:
https://vk.com/newradio?w=wall-
106042931_448462 (24.08.18)),

MOCKOBCKAAI OBJI. Bo spemn
npasaHMYHoOro koHuepta 18 aerycra, no-
ceauweHHoro 690-neTuio r. Pyaa, 6ein nan
cTapT BewaHnio "Mepeoro NoAMOCKOBHO-
ro paguo” ("Paguo 1") wa uactote
107,6 My,

"Pagmo 1" eewaer 8 Mockee 1 B CTO-
NMYHOM pervoxe Ha yactoTe 68,84 Miu. B
12 ropopax obnacTy BellaHWe BeNETCH Ha
yactoTax: Bonokonamck — 106,8 MITy,
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3apanck — 106,5 Ml'y, Opexoso-3ye-
B0 — 89,3 MIu, Cepnyxos — 98,2 MI'y,
Tangpom — 106,8 MIu, LWarypa —
105,1 Mlu, Kawwpa — 89,8 My, Hapo-
domurck — 89,7 My, lMoponsck —
91,7 Mru, [ly6sa — 95,8 MIu, KonomHa —
94,2 Ml'y, Pysa — 107,6 Mlu. Bepércs
Takxe pelaHue na vactote 66,44 My B
cermente "Pagmo Poccun” (MCTOYHMK —
URL: http://podmoskovye.bezformata.
ru/listnews/radio-1-otkrilo-fm-
veshanie-v-ruze/69034907/
(24.08.18)).

MOPOOBUA. K cetn sewaHuns
"Paauo [lasa” 14 asrycra npucoeanHun-
cs . CapaHck — cTonuua pecnyBnvku
MoppoBua. YacrtoTta BewaHus —
90,2 Mlu (uctodnuk — URL: http://
www.krutoymedia. ru/news/5526.htm
(24.08.18)).

OPJIOBCKAS OBN. Papnoctanums
“Ultima FM" 1 aerycra 3anycTtuna seuwa-
Hue B r. MueHcke Ha sacroTe 104,1 MPu.
Cant ctanHuvm <http://ultima.fm/> (u1c-
TouHnk —  URL: https://vk.com/
ultimafm?w=wall-109707144_2276
(24.08.18)).

NMCKOBCKAR OBJl. Pagwoctasuna
“"Paawo poaHsix opor” NpoaonxaeT Ceog
pasentne. B [lckosckon obnactm c
1 asrycra k Cetu BewaHna npuMcoeanHun-
cA . Benukue Jlykuy, 4actoTta BelwaHns —
106,8 My (muctoyHuk — URL: https://
vk.com/radiord?w=wall-
143202128_5089 (24.08.18)).

POCTOBCKAS OBJ1. 2 asrycta tu-
nuan PTPC "Poctoeckuin OPTIL" Hakan
TpaHcnaumio "Paguo Poccuun” ¢ sknioye-
HHeM MeCTHbIX nporpamm MMPK "A0H-TP"
Ha xytope KanuHukckom LLlonoxoBckoro
panoHa.

Beicota nopseca nepepawulen
aHTeHHb! Ha obwekTe PTMNC KanuHuH-
ckmit — 195 m, MOLWHOCTE NEpepaTMKa —
1 kBt. Nepepayn pagwoctanuun "Pa-
Avo Poccun” TpaHCAMPYTCH Ha 4acTo-
Te 101,4 Mly. B 30Hy oxeata panuo-
CTaHuWuK nonanaeT ctaduua BeweHckan
(nctouHuk — URL: http://rostov.
rtrs.ru/tv/analog/rtrs-nachal-
translyatsiyu-radio-rossii-i-don-tr-v-
sholokhovskom-rayone/ (24.08.18)).

CMOJIEHCKAR® OBJ1. 14 aerycTta
BeuaHe paguocTadumm "Love Radio”
Hauyanocs B . BA3asme Ha uactoTe
99,3 Mry (uctoyHuk — URL: http://
www. krutoymedia.ru/news/5528.htm
(24.08.18)).

TAMBOBCKASl OBJ1. 10 asrycTa B
r. MuuypuHcke  Havanoce  BellaHue
paauocTaHuui "Paguo pogHbix gopor” Ha
yactoTe 106,1.

TBEPCKAS OBJ1. C 1 asrycta "Paguo
ABTOAOP" Hauano BeulaTs Ha 4acroTe
90,9 klu Ha ysacTke Tpaccul M-11 (o6xoa
r. Bollwnuia Bonovék). 3tomy npealwect-
BOBanu Tpu roga, B TeE4eHUe KOTOPbIX B
locynapcreeHHon komnadun "Astopop”
“3y4anu MUpOBOI OnblT B chepe onepa-
TUBHOIO ONOBELUEHUA BOAUTENER.

MoKpLITME MOoKA COCTABNAET OKONO
120 Kn, HO 3TO YCTORYMBLIA CUrHan, KOTO-
Phiii MOXHO NPUHUMATL HA NIOBOM paano-
NPUEMHIMKE, YCTAHOBNEHHOM B agTomMobu-
ne. B ceTtke BewaHna — YTPEHHSAA Npo-
rpamma “Thasnas napa”, gpyrve rematun-
yecKue nepepadn, ayauokHuri, My3bika.
B nepcnexkTuae NnaH1MpyeTcs passepHyTh
ceTb BELAaHWA BAONbL BCEX Tpacc, nepe-

nadHex MocynapcTeeHHOW koMnadum "Ag-
Topop” (nctodnuk — URL: hitps://radio-
avtodor.ru/archives/6089 (24.08.18)).

B Bobiuxem Bonodske ¢ 3 aBrycra Ha
vyactote 107,4 My 3apabotana paguo-
craHuus “Love Radio” (uctouHnk — URL:
https://vk.com/wall-86836498_8575
(24.08.18)).

3ona  BeEWAHWA TenepaguoxaHana
“"CtpaHa FM" pacwwupunack. C 9 agrycta
€ro MOXHO CNnyLWaThk BT. PXeBe Ha HactoTe
107, 7 My, (nctoduue — URL: https://
strana.fm/guests/strana-fm-
rasshiryaet-zonu-veshhaniya/
(24.08.18)).

TYNbCKAA OBJ1. 3 aerycra "Pagno
Haua” 8 r. Tyne Ha vacrote 1069 My
npULLINO Ha 3ameHny panee paboTaslen
apeck papuoctaduuu "Comedy Radio”
(netounuk — URL: http://newstula.ru/
fn_392437.html (24.08.18)).

YOMYPTUSA. 1 aerycTa B I. MxeBcke
HAYanoCkL  BewaHwe  paguocTaHumu
“Comedy Radio” #a 4actote 95,8 Mlu.
CraHuua BxOOMT B COCTAB KPYMHEWLIEro
xongunra Poccun "TMM paguo” (MeTou-
Huk — URL: http://www.gpmradio.ru/
news-page/uid/14171 (24.08.18)).

YENABUHCKAA OBJ1. B r. Yena-
BuHcke Ha 4acToTte 102,4 MTy 15 asrycTta
8 02.00 no MecTHOMY BPEME&HW COCTOSNA-
Nack 3aMeHa BellaHUA paguocTaHuun
“Cnopt FM" Ha "Studio 217. Ot npexHero
HA3BaHWA OCTANMCh TOMNBKO BLINYCKK
CNOPTUBHLIX HOBOCTEN. [KUHINbI, BeiAAI0-
WKe HOBYI0 PaguoCTaHUMIO, YXKEe npu-
cyTcTeyOT (uctouduk — URL: hitps://
vk.com/chelradiotv?w=wall-
18520524 _29992 (24.08.18)).

AKYTUA (PECNYBJIMKA CAXA). Tak
BCE ¥& — 470 ByAEeT Aansiue C BEWaHNEM
HA KOPOTKWUX BONHax u3 Pecnybnwku
Caxa? HanomMHI0, 4TO TPAHCNALIMM ANd Ha-
cenenva  AkyTum Beinyv NpekpauieHsbl
27 anpens, ¢uHaHCUPOBANMCE OHW U3
MEeCTHOro BlopxeTa.

MpueOXy 4acTb OTBETA, NONY4EHHOro
asTopomMm pybpukv (¢ HebonblunMK KOM-
MEHTapusamMK). [NasHoe, 4TO MOMHO U3
HEero NoHATe, — Bewakue Ha KB soccra-
HaenueaTtbea He Bymet Uutara v3 nucb-
ma: "Takmm obGpasom, Bo3oOHOBNEHKME
MOLLHOrO BelwaHus TpebyeT peweHus u
duHaHcupoBaHua heaepansHoro YPoBHS.
Ceropgma passutue naet B pamkax YKB-se-
wauua. B ceA3an ¢ MOpansHeIM K hruanie-
cKum ycTapesanuwenm oBopyaosaHus, HTO
Bbi3bIBAN0 HACThIE NONOMKKW, Nay3bl B BE-
L{@HWM, 8 TaKKE HERO3MOXHOCTLIO 06HOA-
NleHUs NepegaTyukoB B CBA3W C Npekpa-
LLEHMEM WX NDOM3BOACTEA, BLINO NPUHATO
pewenue 06 ux OTKMOHEHUM B HkyTun C
mas atoro roga. BeicsoGoxaeHHoie cpea-
cT8a GbiAv HanNpaeneHel HA yBENUYEHWE
06BLEMOB AKYTCKOrO pPaanoBeLlaHus B
YKB-guanasone”.

Camo nucemo BONbLIOE, TAM MHe pac-
ckasanu o npeumyliecTeax YKB-gewa-
HMA. Tak cpasy v NpeacTaBun aHTeHHbIe
MauThl OKONO Kamaon apadrv. Mossunocs
MHOMo NyBAuKauWin Ha 3Ty Temy, Kakyk
WHOOPMALMIO, U3 KaKUX UCTOHHUKOB Yyep-
naT 8 Kpaw ONeHeBonoB, K nNpumepy:
http://sakhaday.ru/news/pochemu-
olenevody-v-yakutii-vynuzhdeny-slus-
hat-radio-svoboda/ (24.08.18).

YyTe NO3Xe nossunace uHGOPMauUsa
Ha cainte TACC: "MpaBuTenscTeo HykoTku
paspabotanc npoekt no obecneuyeHuio

KO4EBbIX CTOWBULL ONEeHeBOL0B panuoBe-
LiaHuem Ha KOPOTKUX BONHAX, 3aTpaTkl Ha
OpraHM3auMlo KOTOpPOoro COcTassaT OKONo
14 munnmoHoB pybnei exerogHo”.
Oprasv3aunio  KOpPOTKOBONHOBOTQ
BewaHua npennaraetcs obecnequts C
nomoulbie paguouenTpa B r Ennaoeo
Kamuatckoro kpasi. Mpasutenscteo Yy-
KOTKM HamepeHo obpatuTeca B MuHuc-
TEPCTBO UMGPOBOro PasBuTWH, CBA3W W
MACCOBRIX KOMMYHUKauMia PO ¢ npeano-
weHuem 0 coduHaHCHMPOBaHUW NpoekTa
(ncTouwmk  —  URL:  http://tass.ru/
obschestvo/5431535 (24.08.18)).

3APYBEXHOE BELWAHKE

ADIAHUCTAH. "Paguo Adranucrad”
c 17.00 po 17.30 eewaet Ha pPYcCKOM
A3bike Ha YyacToTe 6100 kMu. CaiT Haumo-
HansHOro paawo wn Tenesupenua Adra-
HUCTaHa (BEPCUA Ha aHIMWICKOM SA3blke)
<https://rta.org.af/eng/>. AyononoTok
¢ HaasaHuem "93 FM" na cante paboraet
8 4aChl TPAHCNALMA.

BATUKAH. C 19 agrycta paguocTtas-
umsa "Pagpwo Batwkasa" wuz-za nomex
3amenuna vactoTy 9890 klu, Ha KOTOpPO#
¢ 12.30 po 12.50 Tparcnupoeanuce nepe-
Aa4M Ha PYCCKOM A3bIKE B NETHEM CE30He.
Hoeas vactoTa sew@anmua — 9610 klu.

MONAOABMUA. BewaHwe paguoctaH-
umu "Love Radio” 10 aBrycta Ha4anocob
B8 KnwwuHése — CTONULE 1 KPYNHEALLEM
ropoge Pecny6nvkwn Monpoea. “Paguo
TBOEW MeuTol” OOCTYNHO ANR Npochy-
WwMBaHKMa Ha wactote 91,6 My (ucrou-
Huk — URL: http://www.krutoymedia.
ru/news/5520.htm (24.08.18)).

Xopouwero npuéma n 73! m

MOAYNbHASI PEKJTAMA

| NMpwubops PALUOMACTEPA!

XWMT! Wamepurenb EMKOCTH W
ESR "ESR-micro v5.0S+", npeana-
3HAYEHHBIM INA UBMEPEHWA EMKOCTH
1 ESR anexTponutnyeckux KoHgeHca-
Topoe fiea nemoHTaxa ux u3 nevar-
HOW nnatel € aKKymynarTopom —
3150 py6.

Cobpannas npata RI158.1M
UMNYNLECHOTO MeTannouckaTens Ans
nowucka metannuyeckux o6bLEKTDB B
rPyHTE, Necke, CTeHax, NycTou Tpase n
npouux ycnosuax — 750 py6.

PapguokoHcTpykTopsl  Radio-KIT,
Arduino-Kit, MACTEP KMT, Ekits w»
KitLab, 3ansactn ana pemoHtTa —
8 MHTEPHET-MATA3WHE "OECCU".

Ten.: ana Mockes (495) 11-86-086;

(916) 029-9019.
WHTepHeT-marasnH: WWW.DESSY.RU
e-mail: zakaz@dessy.ru J

* * K

SDR npuémnuk RTL-SDR.COM V3:
500 kly — 1766 Mly, obzop — po
3,2 Mlu, TCXO 1 ppm, aniomMmuH1essin
kopnyc — 1750 pybneii.

www.radiospy.ru
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NPUEMHMKOB WNKM TPAHCUMBEPOB 4acTo
BO3HMKAET 3anava paapabotkn AM/HM
LemMOoaynaTopa Kak ON8 Y3KOMONOCHbLIX
CUrHanoR, Tak W ANA LWWPOKONONOCHOMO
YM-paguosewanus. MpuHuymn paboTbl
BONbLLUMHCTEA TAKMX OEMOOYNATOPOB OC-
HOBaH Ha aHanoroson obpaboTke curkana
C NOMOLLLIO YaCTOTHbIX WK amMNNUTYQHbIX
netexTopos. KoHuenuws passntus CoBpe-

r Fv I

meHHeix  SDR-npuémnukos (Software
Defined Radio) nopgpasaymesaet npo-
FPaMMHOE yNpasneHue cuHTesaropamu
HACcTOThi 1 APYTUMK y3namu C NOMOLLLIO
MWUKPOKOHTpONNEpa. B cea3n ¢ aTum cTa-
HOBUTCA 3AMAHYMBLIM MCNONL30BAHME
YrpaBsnAoWero MUKPOKOHTpONNEPa 1 ANA
3apay umdpoeoit 0BpaboTkM CUTHANOE.

B atom crtarbe npeacTaBneHs pe-
3ynbTarbl WMCCNeaoBaHus nNo npume-

MukpokouTponnep STM32F405V/407V
CTOWT HEOopOro W UMeeT CTaHAaPTHbLIA
ropnyc QFP (Quad Flat Package) 64/100 ¢
warom ebiBofoe 0,5 MM, 4TO Nos3BonReT
paboTaTe C HUM B DOMALUHWMX YCNOBMAX.
OH conepxuT Boratkii Habop nepudepnin-
HbIX MOOYNen, HeobxooUMbIX ANA yNpaB-
NEHWS CKUHTE3ATOPaMK MNK aTTeHaropa-
mu. TakTosas 4actota agpa — 168 My,
4Yero BNONHEe ADCTATOYHO ANA HECNOXHBIX
3apay undpoeoin 06paboTkn CUrHanoe,

PaccMOTpUM OCHOBHLIE anropUTMbl
uudpoeon gemogynaumin AM/YM-curna-
OB NOCAE NEPEHOCA MX HA HU3KYID Mpo-
MEXYTOUHYIO HacToTy (nopsaka 100 xlMu).
Ofwasa Gnok-cxema undposoro aemoay-
naTopa YM-curHana npueegeHa B cratbe
"Oemoaynauus CUrHanos ¢ yrnoson moay-
naumein. PM n FM gemopynatopwl”. —
URL: http://www.dsplib.ru/content/
fmdemod/fmdemod.html (27.08.2018).
MNpu aTOM AnA pemoaynaumin AM-curHa-
NOB BBLIXOAHEIE A2HHEIE HEOBX0AUMO CHU-

(X) ®HY A T o 8 MaTh C GNOKa BLIMMCNEHIA CYMMBI KBAAPa-
TOB CUIHANO0B, B398 OT HEE KBALPATHLINA
3 um KopeHb. Takum obpazom, Hanbonee cnox-
pe O e HbIA BEPWAHT G TOMKU 3PEHMA NPOLECccop-
s(t Ay HOro epemexun 00paboTku nNpeacTasnaeT
¢ ; Alt)+BlY) nemoaynatop YM-curtana.
pif2 AM Bnok-cxema keappatypHoro AM/HM
AemonynsaTopa npueeneHa wa puc. 1.
Cranpapthoidn noaxon ana "obkatkn”
BHY At anroputmos LIOC (undposoi obpaboTkm
B(t) CUTHANOB) B MUKPOKOHTPOANEpPax wuaw
Puc. 1 M/IAC 3aKnio4aeTcs B NpensapuTenbHOM
oF L Y v -
5F 1
A0k -
‘|
§ A5 JI
S
20 1
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Puc. 5
A HEHWIO MWKPOKOHTPONNEPOR  TECTUPOBAHMM U ONTUMMIALMK ANTOPUTMA
£ STM32F405/407 dupmbl STMic- B cpenax MatemaTu4eckoro NpoekTupoBsa-
£ 45 roelectronics. B 6onswuHeTee  HUa, Takux kak SCILAB, OCTAVE, MATLAB.
g chny4aes Takas 3afgada pewa-  Takum xe oBpasom NOCTYNMM U Mel.
g ETCA C NOMOLUBIO MPUMEHEHUA Huxe npusegeHsl rpadvku ans YM-cur-
=or UMPPOBLIX CUMrHaNbHLIX NPO-  Hana Co CNeayioLwvMKM napamerpamu:
ueccopos (DSP) wnu NNKC — vactora Hecyluen 150 kI,

o (FPGA), ogHako B paauoniobu- — pesuauma yactotel 50 kluy;
TENLCKMX UENax NpumMmeHeHue — 4acToTa OAHOTOHANLHOrO MOAYNKU-
noAoBHLIX YCTPOWGTB 3a4ac-  pylowero curkana 15 klu,

30 I 1 TYIO 3aTPYAHUTENLHO B CEA3N G MapameTpsl 3TOr0 CUrHana cooTeeTeT-

I 1 L MX BLICOKOW CTOMMOCTLIO M BYHOT napameTtpam curdana YM-papvoee-
0 50 100 150 @ 50 300 [0BONEHO CNOXHBLIM ONA Py4-  LWAHWS.
i Puc 3‘ uactora, Ky HOM ranku kopnycom BGA (Ball Cnektp YM-curnana s(t) Ha exone pe-

Grid Array).

MopynaTopa rnokasad Ha pmc. 2. [Nonoca
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FaHMMaeMelx um YacToT ot B5 o 215 klhy.
Takum o6pa3aom, no Teopeme KoTenbHu-
KOBa 4acToTa auckpetmaauwn ALM gonx-
Ha GuiTb He meHbwe 600 kMu. B npoekTe
YacToTa AUckpeTusauuu euibpaqa pasHon
665 klMu.

Lna pacyéra GHY paccmoTprm cnekTp
CWUrHana nocne KeagpaTypHbiX CMecute-
nen, w3obpaxeHHbin Ha puc. 3. BuaHo,
410 4acvota cpesa MHY ponxHa 6bITb
100 kM, 4TobObI OTOUNLTPOBATL 38PKAbL-
Hble noBoyrsie curtana. dunetp Bwin
CNPoeKTHPOBaH B nporpamme WinFilter. —

216 Mly, (paboTaeT, HO NMOMHBIX WUCMLITa-
HWA HE NPOBOAMNOCH)
MHCTPYKUWIA BLINOAHAIOTCA 33 OOWH TakT.

M3 uHTepecywoweid Hac nepudepun OH
umeet Tpu Gnoka AUMN ¢ paspelwexuem B
YacToOTOM AMCKpPeTM3auumn [0

12 Bur,

2,4 My v onopHbiM Hanpsxeduwem 2,5 B,
nsa moayna LIAM ¢ yactoton go 1 My,

Bnok-cxema annapatHoW 4acTn gemo-
OYyNSTOPa HA MUKPOKOHTPONNEPE npuBe-
newxa Ha puc. 5. YM-curxan s(t) nogasan-
cA OT QYHKUMOHANLHOro redeparopa
DG4162.

OBPABOTHUMK

CTAPT
MPEPbLIBAHWMA OT ALIN
WHULMATM3ALIS *sin(2pi*F
NOPTOB () em2pEEn
ALN s(t)"cos(2pi*Fr)
LAn
IEHEPALIUS
OTCYETOB KX oHY
sin(2pi*Fr)
cos(2pi*Fr) ]
l Puc. 7
3ANYCK
NPEPLIBAHWUIA didt
OT AUN MACLUTABHMPOBAHWE
BEYHBIA LIAKN AT
cTen BuIXOO
Puc. 6 Puc. 8
URL: http://www.winfilter.20m.com Bnok-cxema anroputma nporpaMmmsl
(27.08.2018). OH umeeT cnegyiolwme na-  MUKPOKOHTpOnnepa wu3iobpaxeHa Ha

pameTpbl: yactoTa cpeada — 100 klu, saty-
xanue Ha vactote 200 xlMy — 60 nb,
4acToTa guckpetruaaumn — 665 kly, Tmn
puneTpa — KUX (C KOHEYHOR MMNYNLCHOR
XapakTepucTUKOR), NOPAKOK 11.
@unbTpel BUX (¢ BECKOHEYHOW UMMYNLG-
HOW XapakTepucTUKON) NP aHanornyHeIxX
napameTpax MoryT WMeTb MEeHbLUWIA Nopsa-
0K, HO X (a304acTOTHAA XapakTepucTn-
Ka HeNWHEenHa, 470 NpUBoAMT K CMNbHLIM
WCKAXEHUAM CurHana, 8 CEA3M C 3TUM
npumexaeTcH punstp KMX.

Cursan Ha BeixOae Moaeny Aemonyna-
TOpa nokasaH Ha puc. 4. BuaHo, 410 ero
WMCKAXEHWA He3HauMTeneHel. Takum obpa-
30M, NapaMeTpbl paccynTaHHbix OHY kop-
PEKTHBI.

PaccmoTtpum peanvaauunio anropuiMa
YM-pemoaynaTopa B MUKPOKOHTPOANEpE
STM32F407V. 3TOT MUKPOKOHTPONnNEep
umeeT TakTopyto dactoty 168 MIu, npu
3TOM OHd MOXET 6b|Tb yeenu4yeda [no

puc. 6. OCHOBHOW KOA NPOrPaMmMel Bbl-
nonHserca B 0bpaboTymke npepuiBaHus
no rotosHocTu AUMN. CnepoBaTensHo,
OCHOBHOI UWMKA MpPOrpamMmel MOXHO WG-
MONL30BATE A% YNPABNEHUA W HACTROWNKK

NpuémHuka. Bpemsa, 3aTpaymsaemMoe Ha

uncdposyio obpaboTky NPy TakTOBOW Yac-
Tote aapa 216 My, — 900 xve. Takum
obpasom, 3arpyska npougccopa He npe-
BbiwaeT 60 % npw YacToTe AMCKpeTWaa-
U 665 My,

[na pa3paboTku NporpamMmel MCNONL-
3oeanack cpena ColDE, a ana wHuumanm-
3auumn nepudepun NPUMEeHANUCE MOLYNMN,
credepupoBanHeie B nporpamme CUBE
MX C-komnunatopa — GCC. Bce gaHHbie
npeacTasnedsl B UENOHUCNEHHBIX nepe-
MEHHBIX.

Ha pwc. 7 nokasana ocuunnorpamma
AeMOAYNUPOBAHHOTO CUrHana Ha Bbixone
LAMN npw pasmaxe Hecywew 2,5 B wnn
0 gb (nonHeld OUMHaAMUYECKWIA OManasoH

BonbwKWHCTEO

ALLM, onpenensemeblil ONOPHbIM HanpaXxe-
Huem 2,5 B). MNpwn atom 3a c4eT onepaunn
MacLITabupPOBaHMA [NA YCTPAHEHWA ami-
AMTygHoW moaynaunu  paboTocnocob-
HOCTb anropuTMa COXpaHAETCH BNNOThL A
pazmaxa Hecywenn 50 mB unu -30 ab.
Curxan Ha ewixoge LA npu Takom yposte
BXOHOMo CUrHana nokasad Ha pmc. B.
Nony4eHHbie pe3ynsTaTtel NO3BONAKGT
PEKOMEHA0BATE ANS WCMNOMB30BaHWUA B
kayectee AM/MM aemoaynsTopa BeICOKO-
NPOU3BOAUTENLHLIE MWUKDOKOHTPONAEDE!
B "apyxenobHom” kopnyce u HebonLLwon

CTOMMOCTbLI. Takoe npumMeHeHne eeckma
akTyansHO ANs NOCTPOSHUA ABTOHOMHBIX
TpaHcusepor. [Npu 3ToM ONUCaHHLIR anro-
PUTM MOXHO MPUMEHATL KK ANA NeMOay-
nayuK  wupokononocHoro YM-cursana
(Wide Band FM), Tak 1 ans y3KononoGHOro
(Narrow Band FM). Otnnune Byper sakmo-
4aTbCA TONLKO B napamertpax MHY. Ons
CO3AaHVA NONHOLEHHOro MPoTOTWNA He-
0BX0AUMMO MCMNONL30BaTE HE TAGMWYHLINA
BAPMaHT BLIYUCNEHUA OTCHETOB FreTepoamn-
Ha, a anroputm CORDIC (Coordinate
Rotation Digital Computer), 4To6k! n3be-
*aTe apTedakToB B CurHane Ha CTbikax
bpParMeHToB CUHYCOMOLI. Takke Heobxo-
numo pobasute uudposyw netnio MAMY
(da3oBon aBTONOACTPOWKKW YaCTOThI) ANs
ycrpaHseHina apenda aHanoroBoro reve-
poavHa.

O7 pegaxymn. Mareppanst npoesta nme-
wpecy http://ftp.radio.ru/pub/
2018/ 10/demod. zip via vawes FTP-cepaape.
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NMpucTtaekKka K reHepaTtopy
AN U3MEepPeHUss pe30HaAHCHOM
YacTOThbl KOHTYpa C NOBbILLEHHON

TOYHOCTbLIO

4. MOJIOKOB, r. HuxHnuii Tarun CeBepanosckou obn.

Mpegnaraemas npucraeka — Mo CywecTsy H3MepHUTesns pe3o-
HaHCHOW 4acTOTel MOCNeA0BaTENbHOro KonebarensHoro KOHTypa, B
KOTOpPOM, KPOMEe M3MepAaeMOoi UHAYKTUBHOCTH, 0683aTenbHO uMme-
eTCA KOHQEeHCaTop U3BecTHOH EémkocTn. KOHTYpP CBS3aH C BHEWHNM
reHeparopomM HemMoAYANPOBAHHbIX CUHYCOMAANbHbLIX KonebGaHWi
yepes pe3uctTop. Mamepus pe30HAHCHYIO YacTOTY KOHTYPAa 0 MUHU-
MyMy HanpsixeHus Ha HEMm (rpy6o) mnu no cosnageHnio ¢a3 Toka,
NpoTeKaLwWero Yyepes KOHTYP, U NPUAOXEHHOIO K HEMY HanpsiXXeHus
(TO4YHO), MHAYKTUBHOCTL OnpeaensioT pacyérom. lNpucraska mno3so-
naeT npun Heobxo[MMOCTH U3MEPATb HHAYKTUBHOCTb Ha TOW YacToTe,
Ana paboTbl HA KOTOPO# NpegHa3HaYeHa KaTylwka, a Takxe uame-
PATL EMKOCTE KOHAEHCAaTOPOB MU NOArOHATL NapaMeTpsl 31eMEHTOB
KOHTYpa AN HACTPOIKN €ero Ha 3afaHHyIo 4acToTy.

METOAE MIMEPEHUA PE30HAHCHOR 4YacTo-
Thl KONEGaTENbHBIX KOHTYPOR (Napannenb-
HOro WnM NOGNefoBaTENbHOMD), CBA3aH-
HEIX C FreHEPaTOPOM Hepes PE3UCTOP, Npu-
YEM MOMEHT peaoHaHca npennoxeHo
ONPeaensite Mo MUHUMYMY HANPAXEHWA.

B npepnaraemoi NpucTaske naMepne-
Maf UHOYKTUBHOCTE BXOAMT B COCTAB MO-
cneaoBaTensHoro KonebatenbHoOro KoHTY-
pa, Takke CBA3aHHOro C reHepartopom
yepes peancTop. MOMEHT pe30oHaHca KoH-
Typa rpybo onpenensioT no MUHUMYMY
NafeHus HanpaxeHws Ha KoHType. Bxo-
Aswmin B cocTtae npucrasku dasomerp
cpasHuBaeT a3y curHana redeparopa c
$a30i NPOTEKALLIErO YEPES3 KOHTYP TOKA.
MOMEHT pe3oHaHca KOHTYpa onpeaensoT
no Hyneson pasHocTy das. 370 CylecT-
BEHHO NOBLILIAET TOYHOCTh M3IMEpEeHWA.
MunnueonstmeTp 1 hasomeTp umeioT 06-
WA NEPEKNKYAEMBIN CTPENOYHBLIN HAK-
Karop.

OcHoBHbie
TeXHU4YecKue XapaKTepucrukmn

Namepreman MHOYKTUBHOCTD,
MKMH . vev e nnn....0,1...100000
BxoaHOe CONpoTUBREHWE Ka-

NPWUCTABKE AHANOrMHHOIO HAazHa4e-
HWA, ONUCaHHOR & [1], Bein ncnons3o-
8aH NOCNeAoBaTenkHLIA konebaTensHbii
KOHTYP, CBA3AHHLIM C reHepatopom MCC-6

DD1 KP1533NA3
002 KP1533TM2

DA2
ADBSE1A
Fee,

Yepe3 pe3nCTOPHBIA aTTeHIaTop U3 ero
KOMMneKTa. HacToTy pesoHaHca KOHTypa
onpegensan no MakCUMymy HanpsikeHus
Ha ero kongeHcaTope. B [2] paccka3aHo o

Hana obpasunBoro Hanps-

weHus, Om
[ManasoH  4acTor,
viv.....0,005..25
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