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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
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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-
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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



”~ -~

M .u,emop,yn’ﬁtop

. |

A

Ha MUKPOKOHTpONNnepe =

1

‘M. HAAXUH, r. BopoHex

pu cOo34aHuu panuoniobUTenbCKux

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

PaBouui
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U3MEPEHUSA

Mpwuém crarveir: mail@radio.ru
Bonpoce!: consult@radio.ru

PAOWO Ne 10, 2018

BxonHoe COnpoTUBNEHWE W3-
MepMTEﬂbHOI"O KaHana npu

peaoHance, OMm, He meHee ... .... 50
MNpeaens wamepeHns BCTPO-

EHHOrG MUINMBONLTMETPA,

MBABD o vsmav i 100, 1000
WMamepaemas pasHocTb aa,

FPAOYCOB .. . .o 0—180
HanpsaxeHue nutanma, B .. .......... 5
MoTtpebnaemblin TOK, MA, He

BORBE: v visvivs e ae v s 350

Nns paboTel ¢ npucTaBkon Bbin
MCMoNs30BaH [FEHepaTop  CUMrHanos
AKWMN3409/4, umerowunin aga sbixona ©
pasnenbHON PerynMpoBKON HaNPSXEHUA U
Ha4ansHbix a3 reHepupyemMslx CUrHanos.
Ox ocobeHHO yoobeH npw HanaxwsaHun
NPUCTaBKy.

Wcnons3yemulid reHepatop O0NKeH
MMETE MapaMeTphl He XyXe Cleayiowmx:

— CMHYCOMOANbHLIA HEMOOYNMPOBAH-
HEIA CUTHAN C KO3MPOULMEHTOM rapMOHnK
He Bonee 5 % w Ge3 NOCTOAHHON CocTas-
NAWEWN;

— 4acToTa, NepecTpavsaeman B OK-
PECTHOCT NPEeanonaraeMolr pesoHaHc-
HOW 4acToThl KOHMTypa, obpaszoBaHHOro
W3MEPAEMOM KaTyLKOW ¥ 06pa3uosbim
KOHABHCATOPOM,;

— LUMDPOBON OTCHET HACTOTHI UMK BO3-
MOXHOCTE NOAKMOYEHWUA BHELUHEro 4ac-
TOTOMEPA,;

— yxof 4acTtoTel 3a 15 muH nocne
TPMALUATHMUHYTHOrO caMmonporpesa He
Bonee 2,510 f + 50 Tu, rne f — vacrora
reHepartopa;

— BLIXOQHOE HanMpPAXeHUe Ha Harpyske
50 Om He mevee 1 Badd.

HanpsaxeHwe Ha konebGaTensHOM KOH-
Type v CABWr ero ¢ai3sl OTHOCUTENLHO
MPUNOKEHHOTC K U3MEPWUTENLHOW Uenwu
HaNpPAXeHWA W3MEepPRIT WUMEeIoWKWecs B
npMCTaBke MUNNUBONLTMETP 11 chazomeTp
CO CTPENOYHOM WHAMKALUWEN MNOKa3aHWiA.
Ha 3Hak pa3HocTuh ¢as (onepexeHne unn
OTCTABAHWE) YKA3LIBAET COOTBETCTBEHHO
KPACHOE WK1 CUHEE CBEMEHWE UMEIOLLIENO-
cs B npUcTaeke ceetoamona. MazomeTp u
MHOMKATOP 3Haka pas’HocTW a3z MOXHO
MCrMONL30BATL W MO NPAMOMY HaszHaqe-
HWIO,

Cxema npucTtaekn wu3obpaxeHa Ha
puc. 1. BeiCOKOYACTOTHRIA MUNNWUBONALT-
METP MNOCTPOBH NO cxeme "younutens
NepemMeHHoro Toka — AeTeKTOp — yCcunu-
Tens nocrtosHHoro Toka'. Ero BxoaHoe
conpoTtuenerdme — 3 MOwm, BxogHas
eMKocTe — 4 nd. MNpepenst namepeHus
0—100 mBagd 1n 0—1000 mBadd euibu-
pawT nepeknodateneMm SA1. BxoaHow
YCUNUTENL MUNIUBONETMETPA BbINONHEH
Ha TpaHaucTopax VT1 1 VT2 no kackogHon
cxeme. Hanpskenwe +2,5 B Ha sateope
TpaHaucTopa VT1 cTtabunuanpoBaHo UH-
TerpanbHeiM MCTOYHMKOM 06pa3suoBOro
Hanpskenws DA1. Ha 3ateop TpaHavcTo-
pa VT2 nogado oTpuuaTensHoe Hanpsaxe-
HWUE CMELeHWA, yCcTaHaBnueaemoe noa-
GTpoevHbIM peauctopom R3. YounewHoe
HaNPsXXEHWEe BLICOKOW 4acTOTLl NOCTyNaeT
yepes koHpeHcarop C14 Ha perexktop
(ouwop VD1) 1 panee yepes ®MHY R15C16
Ha YCUNUTENL NOCTOAHHOTO Toka Ha OY
DAS5. B pexumMe MaMepeHna HanpaxeHun
nepexnoqatenem SA2.1 k BbIXOAY 3TOro
QY noaknio4éH CTPENDYHbLIM MUKDOaMNep-
metp PA1. Ons 3awmtel MHavkatopa ot
neperpyzok yctaHoenex auoa VD3,

MNockonbKky NETEKTOpHAaA XxapakTepuc-
TMKA AM0AE NPY ManbixX 3HAYEHUSAX NPUNo-
KEHHOIO K HEMY NEPEMEHHOTO Hanpsaxe-
HUS HENWMHEHA, HENWHEHOW nony4aeTcsa
n wkana npnbopa. B paccmatpusaemom
cnyyae 370 HE CYWeCTBeHHO, TakK kak Tpe-
ByeTcA NULLL HAWTW YacTOTy, Ha KOTOPOW
noKa3aHUA MUANUBONETMETDA MUHUMANE-
Hbl, B pE3yNLTATE HENUHERHOCTY AETEKTO-
pa WU OTHOLWIEHWE CONPOTUBNEHWIA pe3n-
ctopos obpatHon cesau R17 u R18 pane-
KO OT OTHOLLEHWS BEPXHWX rPaHuL, cooT-
BETCTBYOLWWX NPEAENOB U3MEDEHWA.

[MOCTOAHHYI0O COCTaBAAIOWLYIO  UM-
NYNLCHOrO HaNpPaxXeMusa ¢ Beixona $alo-
B0ro perektopa (BwixoOa 3nemeHTa
DD1.3) BuigenseT UHTErpupylowas Lenb
R26C25. OpgHy w3 cnaraeMelx 3TOW
COCTABNAIOWEN — HE PABHOE HYMO Ha-
NPAXEHUE HWU3KOro NOrUHMeckKoro ypoBHSA
Ha Beixone anemexTta DD 1.3 — koMmneHcwn-
pyeT HanpaxedHue, noctynalouiee Ha
HEMHBEPTUPYIOWMA Bxon QY DAB ¢ naux-
Ka nogcTpoedHoro peauctopa R32. C
noMoLLblo nepexnioyatens SA3 aty no-
npasky W3MEHADT B 3aBACMMOCTM OT

Puc. 2

OcHosa asomeTpa — (azoBeinl ge-
TEKTOP Ha NOruyeckom yane "Mcknoyao-
wee UWIN" na anementos DD1.1—DD1.3.
BxoaHele MMNYNBCHBIE NOCNEL0BaTENbHO-
CTKM ana Hero hopMupyloT GeICTPOaEN-
CTBYHOWME KOMNAPATOPbLlI HaANpPAXeHWs
DAZ2 v DA3, cnyxawume getexropamu ne-
PExX0n0B BXOAHOrO HanpAXeHwa 4epesa
HOJb.

4acTOThl UBMEPSEMOr0 CurHana. B pexu-
ME WM3AMEPEHWN pPa3HOCTM haa MUKpPO-
amnepmeTp PA1 noaknioyéH k Buixony OY
DAB.

Jfetextop 3Haka pasdocTy $as no-
CTpoeH Ha ocHoBe $HAa3l0-4aCTOTHOro fe-
TekTopa, ofpa3osaHHOro D-Tpurrepamu
DD2.1 1 DD2.2 1 noru4eckum 3NemMeHToOM
DD1.4. BxoaHble MMNYyNLCHbIE NOcneno-



BATENbLHOCTU JUTA HEro Te Xe, 470 u Ans
tazosoro petekropa.

Ha Buixoge OAHOTO K3 TpUrrepoe npw
HEHYNEBOI1 Pa3HOCTK a3 BXOAHLIX NO-
cnefosBatenbHOCTen ByoyT cnenosate C
4ACTOTOW BXOAHLIX CUrHANOB WMMMYNbLChI,
K03 DUUMEHT 3ANONHEHWE KOTOPLIX NPO-
nopuMoHaneH pasHoctu ¢as. B ato spems
Ha BLIXOAE APYroro TpUrrepa WMMyNbChl
ByayT O4EHL KOPOTKMMMK, ANUTENLHOCTHIO,
3aBUCALLEA OT DLICTPOAEWCTBUA Tpurre-
POB U Noruyeckoro anementa. Npu cosna-
neHun a3 Takue KOpOoTKME UMNyNbCh

KomnapaTtop, HENPepwIBHO CPaBHUBASR
HANPAXeHWA HA CBOWUX BXOAax, ynpasnaeT
pene K1, Ecnu c¢asa cwurhana Ha axope
kxomnapatopa DA2 onepexaet daay cwur-
Hana Ha exone komnapartopa DA3, koHTak-
Tel pene K1.1 BkniOHaK0T KPACHBLIM KPUC-
Tann ceetonuona HL1. Korga cooTtHole-
Hue a3 aTux curHanos obpaTHoe, BMeCTo
KDACHOrO BKNIOYEH CMHMIA KPUCTANN cee-
Togwoaa HL1. Mpwn namepeHnn Hanpaxe-
HWA Lens nuTaHus pene K1 pasopeada
KOHTAKTAMK nepeknioyatend SA2.2 wu
BKNIOYEH 3ENEHLIN KPUCTaNN CBETOAMONA.
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NPUCYTCTBYIOT HA BbIXOaax oboux Tpurre-
poe. CnenosatentHo, NOCTOAHHLIE COC-
TaBNAKLUME CUIHAN0B Ha BbIXOAAX TPUITe-
POB, BLIOAENEHHREIE WHTEMPUPYOUWUMK
uenamn R24C23 1 R25C24 v nofaHHeIe Ha
BXOAbL KOMNapatopa HanpsaxeHua DAT,
ByayT CYLWECTBEHHO PaaHbiMK NPK HECOB-
nageHun ¢az u OAMHAKOBLIMI NPU KX COB-
naaeHum,

HeuabexHyto owubky cpasHeHws ¢as
HeD6X0OUMO CKOMNEHCUPOBATE C MOMO-
weo noacTpoeuHoro pesuctopa R36,
nosens eé go 1..2°. Bo muaBexadwe He-
ONpeaeneéHHocT B6AU3KM pesoHadca npu
nepeom xe cpabateiBaHu KoMnapatopa
pene K1 BNokupyioT 3aMKHYBLUMECA KOH-
TakTel K1.2. Llens BNOKMPOBKKM MOXHO
pazopears Haxatuem Ha kHonky SB1 unn

NepesoaoM NPUCTABKM B DEXUM MUNIN-
soneTMeTpa. Hu olwmnbku cpasHeHUs KOM-
napatopa DA7, nu camobnokupoeka pene
K1 He 0TpaxalTca Ha TOYHOCTU MaMepe-
HWA pasHocTk a3 OnuCaHHbIM Bblle
dazomeTpom.

[ns nonyserns HeobxoauMora Ans nu-
Tanua OY npucraeku HanpaxeHua -5 B
WCNONL30BaH WMHBEPTOP NONAPHOCTU Ha
ocHose WW-koHuTponnepa DA4 ¢ BHELWHUM
nonesbiM TpaHancTopom VT3. MNMockonkky
yacToTa npeobpaszoBavus BbibpaHa He-
Bonutoi (3 kM), NnpUMEHEHo NpocTe-
wee ynpasnedue 3aTBOpOM TpaHaucTopa
VT3.

MNpucraeka cobpaHa B NMTOM antomu-
Huesom kopnyce GO476 paamepamu
82,5%152,4x50,8 mm. lMoutk BCe €€ pera-
AN CMOHTUMPOBAHL! HA MEYATHOW nnarve
paamepamu 90x75 MM, YBPTEXK NeYaTHLIX
NPOBOAHMKOB KOTOPOW nNPUBEAEH Ha
pMc. 2, a cxema pacnonoxXeHns anemeH-
TOB Ha HEW — Ha puc. 3. [naty HageeawT
Ha BbIBOOLI MUKpoamnepmetTpa PA1 wn
3aKpPennaAlT Ha Hux rankamu. Obuwn npo-
BOA COBAMHEH C KOPNYCOM YCTRPOWCTBEA.

HenocpencreeHHO Ha kopnyce paame-
UieHb! Pa3bémbl XS 1, XW1 1 XW2, 3axknmel
XT1, XT2, 3axwM 3a3eMmneHun, nepe-
kniowatenu SA1—SA3, kHonka SB1 1 cee-
Toauon HL1. Peauctopel R4, RS u R8
CMOHTMPOBaHLI Ha BbIBOAAX PA3bLEMOB
XW1 1 XW2, a R37—R47 — Ha nepeknioya-
Tene SA3.

Mukpoamnepmerp PA1 — M592 0—
100 mkA, nepeknodatenn SA1 — MT-1,
SA2 — MT-3, SA3 — MM 11MN1H, kHonka
SB1 — KM1-1. Paseeémel XW1, XW2 —
uMnopTHeie npubopHeie po3etkn BNC
50 Om unu oteqecTeeHHbe CP-50-6508B.
3axumel XT1, XT2 — Ha ocHoBe UMNOpPT-
HOrO BUHTOROTrO 3axXWMHOro Gnoka AnA
NPOEO/08 CedeHnem He Bonee 1 MM’

Pene K1 — PIrK-14 wucnonsedus
br4.569.000-03. Apoccens L1 — ALO307.
Apoccens L2 umeeTr TOpoOWMAANLHLINA
marHutonpoeog DTE0-52 paamepamw
15,2x8,53%5,94 mMm. Ha HEM HaMOTaHLI
85 muTkos nposopa N3TB-0,2.

MocTosHHbIE peancTopsl — MITT unun um
nogotHeie, 3a ncknyeHnem R2 u R15 —
KWM-0,125 » peauctopa R14, uarotos-
NEHHOTO M3 NOAXOASLEr0 BbICOKOOMHOMO
npoeoaa. MoacTpoedHsie peauctopsl R3,
R22, R27, R32, R36 — 3266W MOLHOCTEIO
0,25 Br. Bce koHpeHcaTopbl — MMMOPT-
Hble, C2 11 C17 — OKCHMAHBLIE, OCTaNbHbIE —
KepaMu4eckme.

CobpaHHbin Be3 olWnbBOoK 13 MCNPaBHbIX
n@eTanei MHBePTOopP NONAPHOCTH Hanpsaxe-
HWA B HANAXWBaHWK He HyxnaeTcs. Heob-
XOAMMO NULLE NPOBEPWTE HANPAXEHWE HA
€ro BbiXOAE, KOTOPOE AO/MKHO HAX0AWTbLCS
B8 npenenax -(5...5,2) B oTHoCUTENBHO
obuiero npoBoaa.

Mepepn Havanom paboTkl C NPUCTABKON
HeobxoomMMo eé 3azemnuTe. Cnepyer 3a-
3emMnnTe 1 paboTaloWNIiA C Hen reHepaTop.

HanaxwsaHne NPUCTaBKW HAYHWTE, HE
BKNKO4AA €8, C OTCOeAUMHEHWUA BepxHero no
CXeMe BhiBO4A W OBWMXKA NOCTPOEYHOro
pesucTtopa R27 0T NOABMXKHOIO KOHTakTa
nepekniovatens SA2.1. Mamepas MynsTn-
METPOM B PEXUME OMMETPA CONPOTUBNE-
HUE Mexay OBWXKOM NOACTPOEYHOro pe-
3ucTopa v oBLWKMM NPOBOACM NPUCTABKA,
yctaHoBuTe ero pasrbim 1 kOm. Bo epems
U3MEDEHUA CONPOTUBNEHMA TOK 4epes
MUKPOaMNERMETP HE JOMKEH 3HAYUTENb-
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HO MPeBbiWaTe TOK MaKCUMAanbHOrD OT-
KNOHEHWA ero cTpenky. Mo 3aesepuieHn
3ATON NPOUEAYPL! BOCCTAHOBUTE COEaMUHE-
HUE NOACTPoeYHOro peauctopa R27 u
nepeknoyarens SA2.1.

BKAOYATE NPUCTABKY W NEpeBeiuTe eg
nepexnovarenem SA2 B pexum munnu-
BonsTMETpa. B nepeyo ouepens, B OTCYT-
CTBME CWrHana Ha BXOAe NOACTPOEYHBIM
pesnctopom R22 ycTaHOBUTE HA HONb
CcTpenky MukpoamnepmeTpa PAT.

Ons HanaxueaHws MUNINBONLTMETPA
noTpelyercs reHepaTop C peryiupyemsiv
BbIXOAHLIM HAMPSXEHWUEM, COBAMHEHHLIA
C pazbémom XS2 0TPe3KoM KOaKCHanbHOo-
ro kabens ¢ BONHOBbLIM CONPOTUBNEHWEM
50 Om n gnunoin He Gonee merpa. Ycta-
HOBWMTE 4acToTy CurHana redeparopa
25 My wnero Hanpsxexve 1 Babod. Nepe-
knodaTens SA1 nepesenuTe B BRPXHER MO
cxeme nonoxeHue. MoacTpoeyHsIM pesun-
cTopom R3 orperynupyite CMmelLeHne Ha
3aTBope TpaHu3amcTopa VT2 Tak, 4T00bI
HabnoaaeMelid © NOMOLLLID ocuMnnorpa-
cha curHan Ha ctoke TpaHaucTopa VT 1 6win
HEUCKAaXEHHOM cuHycouaon. MNoabupas
peauctop R17, yctaHoBUTE Hanpaxedue
Ha sbixone QY DAS pasHeim 1 B.

Cny4ae HyneBbix NokasaHnii Mrukpoamnep-
meTpa.

Ecnu umeeTca asyxkaHansHelil reHepa-
TOP € PerynupoBkoi casura ¢a3 mexay
BbIXOAAMW, TO CHUMWTE YCTAHOBNEHHYIO
paHee NepemMuivky Mexay padbemamun
XW1, XW2 1 npunaniite Ha mMecTo peanc-
Top R4. CoeamHuTe STOPOW BLIXOA FeHe-
paTtopa c paasémom XW1 ToO4HO Takum xe
kabenem, Kakum MOAKNIOYEH K pPadbémy
XW2 ero nepsuin Boixof. 3agante cOBWr
dassl moboro ua kaHanos 180°. Ecnu Ta-
KOro reHepartopa HeT, Heobxogumo Byner
BPEMEHHO OTCOBAMHUTE NPaBLIE NO CXeme
BuiBOAb peauctopos RAmn R10 ot exopos 2
1 3 komnapatopa DA3 COOTBETCTBEHHO W
NOOKNIOYATL WX K Bxodam 3 v 2 komnapa-
Topa DAZ2.

B nonoxenun nepekniodatens SA3
"<(0,25 MI'u" ycTaHoBUTE 4acToTy resepa-
TOpa paBHOWM 3TOMY 3Ha4eHUO. PeaucTtop
R34 nopbepute Takum, 4Ttobul crpenka
mukpoamnepmeTpa PA1 oTknoHnnacs Ha
BCH0 Wkany. MNocne aToro HyXHO BOCCTa-
HOBWTH COoeavHeHwe pe3ucTopoB RY n
R10.

Ona HanaxuBaHus OETEKTOpa 3Haka
a3kl KenarenLHo UMETE FrEeHEepaTop cur-

| Karyuka

PacuétHan (HOMMHANBHAA) MHAYKTMBHOCTE, MKIH 0.3

EAVHKIOT C reHepaTopoMm, kak npu kanubd-
poeke ¢azomerpa. OgHako, ecnu npenno-
naraeTca UCNoONL30BaTh TONLKO AMNIW-
TYOHLIA METOL W3MEpPEeHWA, CUrHan Ha
pa3bém XS1 MOxHO He nopasatb. [lo-
CKONbKY BXoAHAas 4acTh (asomeTpa noj-
KNKOYEHa NOCTOSHHO, B PEXKUME WamMepe-
Hus ¢asbi Ha BebpaHHOn pabo4yen 4acTo-
Te nepen Havanom pabotel HeobBxroaWUMO
OTKOPPEKTMPOBaTL (hasy 0AHOro U3 KaHa-
NOB TEHEPATOPA, KOHTPONMPYS COBnage-
Hue ¢a3 nNo CTPenoYHOMY WHOWKATOPY
PA1, npuv cBOBOAHBIX 3axumax XT1, XT2. 0
NPaeunsLHOCTY 3Haka KOpPekuuu ceuae-
TENLCTEYET BKNOYeHWe anementa HL1
CUHEr0 CBEYEHUA.

Hanpaxerne ONOPHOro kawana He
AomkHO npessillate 1 Badd, Hanpaxe-
HWE W3MEPWUTENLHOrO KaHana He OOMKHO
npessiwats 3 Badd BO BCEM pabouem
OuUanazoHe YacToT.

Henats aTo cnegyert Ha yacToTe, Gnua-
KO K npegnonaraemMon pPe3oHaHCHON
4acTOTEe UCCNeAYeMOro KoOHTYpa.

MoaknoymTe 3TaT KOHTYP K 3axumam
XT1 1 XT2. Pe3oHaHc HaWaWTe TpaguuUnoH-
HO — U3MEHEHWMEM 4aCTOTel reHeparopa
no MWHUMYMY NOKasaHWuin cHadana Mun-

L3
(12}

L2

0,609

KoutypHasn EMrocTs, nd
L

Pacudtran © yadTom pasiipora SmgocTin

300+10 %

220410 %

330410 %

15,1

16,7 13.1.14.5

PesoHaHcHan yacToTa, Mly

MamepeHnan aminrTyaHeiM meaTagom (fu,)

15.9

16,2 14,03..14,1

BoivMCIEHHAA MPH HOMHHANBHOW N6 Yo,

EMHKOCTH KOHAPHCATOPA MHAYKTHB- =

HOCTE, MiTH e oy

HimepelHan gazoakivm metogom (fiyl B 16

0576

16,0624 14,065

0,322.,.0,334

0,3272..0,3274

0,579,.0,585 14.84..

0,587

YMEHLLINTE HANDAXEHWE Ha BbIXOAE
reHeparTopa ao 100 mBadd v nepesegute
nepeknioYyarens SAT B HUXHEE No Cxeme
nonoxerue. Mopdopkoi peauctopa R18
€llUé pa3 yCTaHOBUTE HaNPAXEHWe Ha Bbl-
xope OY DAS pasHeim 1 B. Peanctop R23
Heobxoaumo nopobpate Takum, 4106
cTpenka mukpoamnepmetpa PA1 B oGoux
Cny4asx OTKNOHWNACE HA BCHD LLUKaNY.

Ona kanvBposkn hazomeTpa Heobxo-
OMMO BPEMEHHO OTNaaTe MN6oA BLIBOA
peaucTopa R4 n coeavHuTe UeHTpanbHsLie
KOHTaKThl pa3sémoB XW1 1 XW2 nposo-
NoYHoW nepemeidkon. leHepaTtop nog-
KAKYMUTE K OQHOMY M3 3TUX paseémos u
YCTAHOBUTE HA €ro BbIXOAE 4YacToTy
25 MI'y npu Hanpsikenun 1 Bacdd, Nepe-
rknoyartenem SA2 nepeseguTe nNpyUcTasky
B pexumMm W3aMepeHus pasHocTu ¢ai.
MNepexmodatens SA3 ycTaHOBUTE B NONO-
weHwe "<25 MIny”.

ﬂpn ykalaudHOM Ha cxeme HOMWHANb-
HOM COMpoTUBREHUWM pe3uctopa R47 no-
OelTece HyNEBbiX NOKAIAHWIA MUKPOAM-
nepmeTpa PAT NoAcTpoeuHkiM pPe3ncro-
pom R32. Ecnu a1oro caenate He yaagrea,
Heobxoaumo 3ameHnTs pesuctop R47 Ha
pesucTop Gnukanero HoMuHana w3 psa-
nos E24 vnin E48 v noBTOpWTE YCTAHOBKY
HyNA.

[anee, He U3MeHAR NONOXEHWE OBNX-
Ka NoCTpoeYHOro peawctopa R32, nepe-
soauTe nepekniovarens SA3 noovepéaHo
80 BCE nonoxexma ot "<22,5 MMu" no
"<£0,25 MlNy". Ycranaenuean 4actoTy re-
HEpaTopa, COOTBETCTBYHWYI Nonoxe-
HUIO nepekniodaTens, noabupante pean-
cTopsl R46—R37, pobueaack B Kaxoom

Hanos cneuwansHon hopmbl AKMMN 3409/4
wunu apyron ¢ BAn3kuMin QYHKUMOHANEHLI-
M4 BO3MOXHOCTAMU W NapaMerpamu.
MoakniounTe ero k ABYM BXOAaM NPUCTaB-
KW, KaK BbIN0 ONMGCAHD BbILE, U YCTAHOBKU-
TE 4acToTy curHana pasHow 25 MMy npwn
HYNEBOM CABUre da3sl Mexay KaHanamu.
3adukcupyirte kHonky SB1 B Haxatom
MONOXEHNMN.

WamenanTe Hayanekyilo ¢asy curkana
noboro 13 kaHanoB reHepatopa Qo
MOMeHTa NepexnnyeHns pene K1 u name-
HEeHWA LBETa CBeYeHns ceeToamopa HL1.
Hebonbwumu uwameHeHnamMyn  dasel B
OKPeCcTHOCTHX 3TOrNo0 3Ha4eHna onpendenu-
TEe WWPWUHY 30HblI HEYYBCTBUTEABHOCTK
netektopa ¢aabl, @ NOACTPOEYHbIM PE3UN-
cTopom R36 pobeiTecs €€ MuHUMYyMa —
He Gonee 2,5 Ha vactoTte 25 MIu. C no-
HWXEHWEM HacTOTH OHA CTAHET MEHbLue:
2° — Ha uactote 16 MIy, 1° — Ha vacToTe
2,5 My u nuxe. MNocne atoro otnyctute
kHonky SB1. Ha ToO4HOCTE v3amepeHus
dassl azomMeTpom NPUCTaBkM 3Ta pery-
NWPOBKA HE BNWAET.

Mpw oTCYTCTBUKM ABYXKAHANLHOIO reHe-
paTopa Hynesyw pPas’HocTb (has MOXHO
MMUTUPOBATE, 3aKOPOTWB nepembl4Kamm
xoHaeHncaTopel C23 v C24. Coenas 370,
LBWXOK NogcTpoevHoro peawctopa R36
YCTAHOBMTE NOCEPEennHEe MEXOY ToYKammn
cpabartbiBaHMa 1 OTnyckanua pene Ki
(npu HaxaTtoi kwonke SB1). MNpaepa, na-
MEPWTE B rpagycax WWPUHY 30Hb He-
YYBCTBUTENBLHOCTK NpKW STOM YXe He
yAacTcs.

na namepeHus pe3oHaHCHOM 4acToThb!
KkoneGatensHoro KoHTypa NPUCTAeKy COo-

NMBONBTMETPA, & 3atem Donee TO4HO —
¢asomeTpa. 3Haa PEIOHAHCHYIO HacToTy
M BMKOCTb KOHTYpa, No ¢dopmynam, npw-
BeféHHeIM, Hanpumep, s [1], [2] » [3],
MOXHO HEATA MHAYKTUBHOCTE M COBCTBEH-
HYI0 EMKOCTb KaTyLUKM.

PeayneTatel MAMEPEHWS Pe30HAHCHOW
HACTOThl TREX KOHTYPOB C Pa3HbIMK KaTyiLL-
KkamMut uHaykTuBHOCTY (L1 1 L2 uarotosne-
Hbl CaMOCTOATENBHD, L3 — cTaHpapTHLIn
APOCCcent) aMnnuTyaHbIM (C NOMOLLLID
MunnuMBonsTMETpa) U hasossm (C NoOMo-
wpio dazomerpa) MeToaamMin npueeneHs!
8 Tabnuue. MN3MEPEHHLIE PE30HAHCHLIE
YACTOTH KOHTYPOB yKA3aHbl B HEn Kak
MHTEPBank!, B Npeaenax KoTopeIX nokasa-
HuA mMukpoamnepmeTtpa PA1 ocTasanvce
HACTONBKO BNM3KUMI K MUHWMYMY (HYNI0),
4TO TOYHO ONPEAENUThL 3HAYEeHWEe pe3o-
HAHCHOW 4acTOThl OKa3blBANOCH HEBO3-
MOXHO. Mpu hasosomM MeToae namepeHus
a1a "MEPTEAN 30HA" 3HAUNTENLHO YXe UK
BOOBLULE OTCYTCTBYET, YTO CBUAETENLCTBY-
€T 0 ero NoBbILUEHHON TOMHOCTH.

WHOYKTMBHOCTL KATYIWEK BeiMUCNEHA
MCXOAR U3 U3MEpPeHHOW Pe30HaHCHOW
4YAcTOTH M HOMUHANLHOM EMKOCTM KOH-
nexcatopa koneGaTensHoro KoHTypa.
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nwH WU. T, 3nexktpopaguousmMepedms. — M.
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PeMOHT n gopaboTka ceTeBOro
6noka nutaHiua Robiton

PC1000

A. BYTOB, c. Kyp6a Sipocnascko# o6n.

HANMYUKM OKA3ANCHA HeWwcnpasHbIA

HECTabUNIManpOoBaHHLINA ceTesoil ok
nutansuAa (agantep) Robiton PC1000, pac-
CYUTAHHBLIM H3 BbIXOgHOW Tok o 1A ¢C
NEPeKnoYaeMbiM BoIXOAHBIM HAMPSKEHW-
em noctoadHoro Toka 1,5, 3, 4,5, 6,75, 9
1 12 B. Kpome nepexniovarens BuixoaHO-
rO HANPAXEHUS, 3TOT BAOK NUTaHWA TaKxe
OCHALLEH Nepex/iiyaTengm ero NonApHo-
CTH. AHanormyHeie Bnokw nuTanus pac-
NpocTpaHeHsl NOA Pa3HbIMA TOProBeIMK
Mapkamu, ux 0BeiMHO npuobpeTtaleT ana
NATAHWA Pas3nuYHONW ManoMOoLLHOWA anna-
paTyps!, OETCKMX WIPylUeKk B3ameH Bbi-
wenuwnx M3 CTpoA WTaTHBIX NUTaWmx
YCTPOWCTB.

BOFO TEPMONPELOXPAHUTENS HA TeMnepa-
Typy 120 °C, BKNIOYEHHOrO nocneposa-
TENLHO CO BTOpW4HOW oBmoTkon. Mo-
CKONBKY NOHWKAOWWIA TpaHCHopMaTop ¢
NNOWAA6LID UeHTPaNnbHOroO KepHa oKoNo
5 cM’ NPOM3BEN XOpOoWee BredatneHue,
BLIIO MPUHATO PEWeHWe BOCCTaHOBUTL
G10K NUTAHWA, NMOMYTHO YAYYLUWB Ero 3Kc-
nnyaTaunoHHbIe XapakTEPUCTUKN W NOBbBI-
CUTh HAHEXHOCTh.

NocneposatensHo ¢ nepeudHon 06-
MOTKOWM TpaHcdopmMaTopa npegnonoxu-
TeNLHO BKNIOYEH 04HOPA30BLIA TEPMO-
NpenoxpaHuTens, HO JOCTYN K HeMmy 3a-
prﬂ,HéH. ﬂOl‘IOﬂBHTeﬂhHO ycTaHoeneH
npepoxpaHuTensHeli pesncrop R1. Ha

NOMMMEPHEIN CAMOBOCCTAHABNNBAIOLLMIA-
cA npegoxpadutens FU1. Tepmonpeno-
XpaHuTens Guin 3aKkpennéd Ha BTOPUYHON
o0moTKe TpaHchopmaTopa € NOMOLUBIO
NUNKOW NEeHTBI, CamoBOCCTaHaenMeao-
WWIACH NPefoxpaHnTeNb YCTaHOBNEH B
pa3pbiB NEYaTHOro NPOBOAHKWKE Ha NnaTe.
Yem Gonblue TeMnepatypa BHYTPW Kopny-
ca 6Gnoka nuTaHusa, TeM NPW MeHblEeM
BhIXOAHOM Toke ByneT cpabaTweats npe-
noxpanutens FU1. Mpun Toke Harpyskn
0,9 A u nonoxexdnn nepexniosarens SA1
"12 B" npepoxpauutens FU1 cpabartsisa-
€T Yepes3 JBa Yaca HeNMpepbiBHON paboTsl,
ero Tok yaepxavua — okono 0,1 A. Panee
ceeroanon HL1 6ein NOAKNioNEH K BTO-
puuHOn 6OmoTke T1 TONbKO YEPES3 TOKOOT -
padnuuMsalowmin peanctop R2. Ona yee-
NWY4EHNA SAPKOCTW CBeYeHWA Oobaenex
MOCTOBOI AMOOHBIN BeinpaMUTENs VD5—
VD8,

[Mockoneky BAOK NUTAHWA MMEET Nepe-
knloyarenks NONAPHOCTY BBEIXOOHOMO Ha-
npsxenns SAZ, ONA yMeHbWeHWA
BEPOSTHOCTW OWMBOK YyCTPOMUCTBO Buino
AononHniTensHO OCHaWeHo ceeToaunog-
HbIM MHOVKATOPOM NONAPHOCTW HE ane-

mentax HL2, R4, VT1 wn VT2
Korga nepexknwoyartens SAZ2

| |
R‘fﬁ HL2 L-937EGW Hax0OWUTCHA B BEPXHEM N0 Cxeme
NONOXEHWW, TEHEPATOPOM CTa-
oa | H L-834SRDID SA2 'TonspHocTs” xP2  GMILHOrO TOKa ps@rgmm none-
1 w ==, BOW TpaHaucrop 1 B CBETO-
S L f | _Lr\f‘ /8 anope HL2 ceetut kpuctann
a8 VD5 VD7 | R3 cs £ kpacHoro useta. B HuxHem no
XP1 e B l 560 1,5 mx A cxeme nonoxeHun SAZ2 Tok
£ ' HL1 /jg 3 AN uepea ceeToamon Gyaet crabn-
g 6 g 69 T 7 nuawposartk TpaHsucrop VT1,
0 T Rd [ VT1 CBETUT 3e/IEHBIA KpUCTaN, cee-
e R1 12 458" < 100 £ KM103M1 Topuona. Peauctop R4 —
SN 3awmnTHblil, MigukaTtop nonap-
"3 B" HOCTW paboTaeT NPY BLIXOOAHOM
VD1-VD4 RL205 HanpsaxeHun Gonee 2 B.
“1,5B" - Ty HarpysouHeie napameTpsbl
o1 & le1| 1 SZVW VT2 6noka nutanua v notpebnne-
T |e3a[ HL2 | # Kri1o3m1 Mas MM MOLLHOCTBL MpU Hanpa-
lez2| 1 Tvoa 7 XKeHuy cetvn 230 B npuaeneHsl
vD2 ¥/ T |eal 8 o5 s B Tabn. 1 (6es warpyaku),
+— 4700 MK X Tabn. 2 (Tok Harpyakm —
x25B Kp 3en. 0,5 A) u Tabn. 3 (Tok Harpys-
Puc. 1 - kn — 1 A). BRok nuTaHws B
pazobpaHHOM BUE NOKa3aH Ha
TaGnuua 1 Ta6nuua 2 Ta6nuua 3
Nonoxexue BuixogHoe Nonowxenne BrixogHoe Nonoxexue Bhixoaxoe

nepegln:‘iarenﬂ Hal'lp‘l:;f-euue r;flﬁ:gﬂ::r‘;: ePE;ﬂAi:‘laTenﬂ Harlpﬂauceuue, 2?3:22::?:? nepe;a:c‘marenn HanpﬂBmeu»e, r::}mg::r";:

1,5B 34 2,5 1,58 22 48 1.5B 14 6,8

3B B 2.6 3B 4 5.8 38 3 8.7

45B 5,9 2,6 458 57 6.9 458 45 11,0

6B 8.7 2.6 6B 7.4 7.8 6B 59 12,7

758 10,2 2.6 758 8.7 B.6 758 7.3 14.0

8B 12,1 2.7 SB 10,5 10,0 9B BT 16,3

12B 15,8 2.9 12B 13.6 13.3 12B 11,5 20,1
Cxema popaboTaHHOro yCTROWCTBa NO-  MeCTo Heucnpaeselx guogos 1N4004  pwue. 2, a 8 cobpaHHoM — Ha puc. 3.
ka3aHa Ha puc. 1. WManavaneHo 6nok nu-  yctaHoBhewsl Gonee mowdbie RL205 Paamepst kopnyca — 87x59x51 mm,

TaHua Cogepxan NOHWMXKAIOLWWA TpaHc-
¢dopmatop (T1), MOCTOBOIW ANOAHBIN Bbi-
npamuTens (VD1—VD4), kospercatop C5
GUNLTPa BLINPAMIEHHOTO HAaNPAXEHWUS,
nepekniovarenn SA1, SA2, peanctopsl R2,
R3 w ceetoomon HL1. B Bnoke nutaHns
6111 HEMCNpPaBHB! AMOAbLI MOCTOBOTO Bbi-
npamuTens, 0T CUNBHOro Harpeea kKoTo-
poix AedopMUPOBANCH ero NaacTMacco-
B kopnyc. Takxke buin 06pLIB 0gHOPA30-

(VD1—VD4). NapannensHo MM O0OMNONHW-
TENbHO YCTAHOBMEHE KOHAeHcaTopsl C1—
C4. BmecTo kongercaropa C5 8MKOCTLIO
2200 Mm@ ycTaHoOBNEH KOHOBHCATOR em-
KoCTeI0 4700 MK®D, 4TO YMEHBLLIWAO amri-
NATYAY NYNLCALWA BEIXOAHONO HANPSKe-
HuA. Baamed HeucnpasHoro Tepmonpe-
AOXpanuTens, BKIKYEHHOrO nocneposa-
TEMNBHO C BTOPUYHON 0BMOTKOW NOHMXKEID-
wero TpadHcdopmaropa, ycraHoB/ieH

macca 6ea coeguHUTENLHbIX NPOBOA0E —
580 r. lraTHble CETEeBblE KOHTAKTHbIE
WThIPW, YCTAHOBNEHHBIE HA HWXHENR
KpblWke, BNy yaaneHsl, BMECTO HUX Npu-
MEHEH NPoBOA, ANVHOA 2 M C CEeTEBON BUN-
kot XP1. Ha koHue smixogHoro kabens
YCTAHOBNEHO HECKONbKO Pa3sHbix Wreke-
POB ANA NOAKNIOYEHWMA K Harpy3kam C pas-
HbiMK  Tunamu rHean. WrartHen co-
EAMHWTENBHEIR NPOBOL UMEN COMNpoTME-
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Puc. 2

nenne 1,6 OM, noatomy
OH 3aMBHEH OBYXWMTEHLIM
cUnoBLIM kabenem AWG18
AanuHoit 120 cm. B xopny-
ce Gnoka NpocBepneHo
OKONO COTHW BEHTWNA-
UMOHHBIX OTBEPCTUIA ana-
MeTpom 2,5 mMm.
Peanctop R1 — wvm-
NOpPTHEIM  HEBO3ropae-
MBI UMW Pa3pLIBHOIA, OC-
TaneHblie — C1-4, C1-14,
C2-23, MNT, PMNM. Kou-
pencatop C5 — okcua-
HBIA MMNOPTHBIW, OCTanb-

HblE — Kepamuyeckne

WK NNéHovHele. BmecTto 'RDE’ TDN ®
nuopoe KA5226 nopoii- BJ'IOK nHTAHHﬂ

Ayt nwobuie wa cepuit | BXO[: 230B~ 500 353'r

KO510, KOS521, 1N4148,
1N9 14 unm aHanornyHbie.
Jvons RL205 moxHO
3aMeHnTe  NobeiMu  1a
cepuin  FR201—FR207,
FR301—FR307, RL201—
RL207, KO257, KO226.
Ceetoguop L-937EGW
(kpacHoro W aenedoro
CBEYEHWA, OMaMETp Kop-
nyca — 3 MM) MOXHO 3a-
MEHWTL, Hanpumep, cee-
Toamonom L-117EGW nnn
L-S7TEGW. Moneswie TpaH-
3UCTOPL! C KAHANOM P-TW-
na KM1O3M1 (¢ Ha-
4ansHeIM TOKOM CTOka
okono 7 mMA) MOXHO 3a-
MEHWTL TPaH3NCTopamMmn
2M103r, 2M1034, Kn1o3n,
KM103/11. Be3 uamene-
HUA CXEeMbl BKIIOYEHURA
MO¥HO NPUMEHNTE NONEe-
BbIE TPAH3UCTOPbI C KaHa- Puc. 3
oM N-TUNa, Hanpumep,

2M302A, KN302A, KMN302AM, 2M303r,
KN303r, 2N303A0, KN3034. YnomsHytse
TPAH3UCTOPKI MMEIOT OTNIMUYMA B LIOKONEBKE
W TUNe kopnyca, MNoneswie TPAH3NCTOPLI,
peavcrop R4 n ceetoamon HL2 npuxnee-
Hbl K HMXHEW KpbiWKe kopryca Kheem
"KeuHTOn". B3ameH camMoBOCCTaHABNW-
Balolwerocs npegoxpadutens MF-S150
nogonayT MF-R160, LP30-160.

1,534 5-5-7.5- 12B=10000A 128A
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Be30Wwnbo4HO U3rOTOBNEHHOE YCTPOIA-
CTBO HauyMHaeT pafoTaTe Cpa3y U He Tpe-
Byer Hanaxusarna. MOCKONBKY KOHTAKTHI
nepeknoyateneir SA1, SA2 — ato npo-
BOAHWKKM HA NedarHon nnarte, 4Tobbl
YMEHBLWNWTL WX W3HOCT, HEXenaTenbHo
nepexknioyaTe BbIXOOHOE HanNpsKenHwe WU
ero NonApHOCTb NPV NOAKMI4EHHOW Ha-
rpyske,

l A CTOYHUKOM 3HEPruK ON8 CBETUNbLHW-
" I ka Bbinm BeiBpaHel Li-ion akkymynato-
Dbl € BbICOKOW YOENbHOW aHeproém-
KOCThIO. 3aTem Dby NPOAHANTN3MPOBAHKI
cTaTek B XkypHane "Paguo” o ceetognon-
HOM OCBELWEHWM — OT OnWcaduil npo-
CTENLUMX KOHCTPYKUWIA [ 1], roe ceeToano-
Obl NOOKNIOYEHbI K aKKYMYNATORY 4epes
TOKOOrpasHuYnBeaLmMe pesncTopsl, Oo
Gonee cnoxHeix (2] v [3], cobpaHHbix Ha
Henoporon mukpocxeme MC34063, u,
HakoHel, [4—6], roe npumeHeHsl Qopo-
rve CNnewranM3npoBaHHbie MUKPOCXEME,
Kak Hu ctpaHHo, A1 He cmor BeibpaTs
NOAXOLALYIO CXeMy CBeTUNsHUKA HU B
ogHOW M3 aTux ctaten. Hanpumep, 10T,
LopaboTka KoToporo onvcara s [1], ume-
eT HMakmii KN, a SpKoCcTs ro CBE4YeHns
NOCTOSIHHO CNagaeT no mepe paspsaaku
akxymynsitopa. lNpeobpazosarens Hanpa-
HEeHWs B kapmMaHHOM oHape, ONMCaHHOM
B [2], MEeT BhIXO4HYID MOLUHOCTL BCErO
okono 0,5 Br. K Tomy xe wmukpocxema
MC34063 npu TakoM HWU3KOM ONa Hee
HanNpPrxkeHnn nutaHus (3 B) umeer Heebi-
cokui KNA. Yotpoictea va [3], [4] v [6]
paboTaloT oT aeyx Li-ion akkymynaTopog,
COeOMHEHHLIX NOCNegosarTensHo. 370 Y-
NOXHAET anrOpuTM 3apagkn W KOHTPONb
paspraaky kaxaoro akkymynartopa. Boi-
X0AHas MolHocTe npeobpa3sosarenein
HanpsxeHus B [3] v [4] Toxe HesBenwka
(0,6 BT v 2 BT cooTBeTCTBEHHO). Bonbiue
BCEro COOTBETCTEOBANn mownm Tpebosa-
HUAM CBETOAMOOHBIA (hoHapb, ONWMCaH-
Hblid B [5]. HO BbIXOOHEA MOLHOCTL €ro
npeobpasosarens — scero 1,5BT, a
cobpaH OH Ha [OBYX HEeAelEBkX cneyua-
NU3NPOBAHHBIX MUKPOCXEMaX.
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Puc. 1

Bo Bcex paccMOTPeHHbiX yCcTpown-
cTBax, kpome [1], NpuMEeHEHB!I MMNY/TBC-
Hele npeobpasoBaTent HaNPHXeHWs.
OpHako npucywmit um Boicokuii KNG
yaanoce peann3osath Toneko B [5].
3ansnendbiin B (4] KMA 93 % oTHocuTea
NWWe K MUKpocxeme npeobpasosarens,
a cymmapHbiil KMLO scero yctpoictea
npubnuantensHo Ha 10 % mMeHswe 3a
CHET noTepe B Df‘pﬂHH'-IHBalOLLlIr‘IK TOK
peaucropax,

B KOHUEe KOHU0B, NPOCTOE, A0CTYNHOe
N8 NOBTOPEHWA W HAOEXKHOE YCTPORCTBO
nUTaHuA cBeToanopos ot Li-ion akkymy-
NATOPOB MHE yaanock cobpaTk Ha OCHOBE
nNMHERHOTO cTabunuaaTopa HanpRxeHus.
OHO vMeeT MOLWHOCTE 4 BT (8bIxoaHON
Tok — 1,3 A} u cpeanmnia KNg — 87 %.
3asucumocts KIMNJ o1 BxogHOro Hanps-
WEHWR NPeacTasneHa Ha pmc. 1.

Cxema CBeTWUNbHUKA npueegeHa Ha
puc. 2. 3a ocHoBy BanTa cxema wa [7].
MNocne gopaboTkn oHa crana npowe,
NOBLILLEHE! BRIXOAHON TOK W kKoadduun-
eHT cTabunmaauun. Mpw noaaye NUTaHUa
TpaHaucTop VT1, OTKPBIBIWIWIACA TOKOM



ABTOHOMHbBIN CBETOAMNOL
/. __CBETW/IbHUK

\ N

C. YCTHUHOB, r. Mocksa

ABTOHOMHOE OcCBeljeHne HeobXogqUMO BO MHOIMX CAyYyasx — B
Typnoxoaax, Ha peibanke, Ha cagoBom yvacrtke. enarensHo, 4To6bi
oHo paboTano 6e3 nog3apaaku gnurTenbHoe Bpems, Gbinio JocTaroy-
HO APKAUM, HaAEXHbIM W HegoporuMm. OQHAKO acCOpPTUMEHT CBETO-
AuoaHbix hboHapei Ha npunaBkax Mara3vHOB U pagvwopbiHKOB B
60NbWNHCTEE CAy4YaeB HEe COOTBETCTByeT 3aThim TpeboBaHUaM.
Moatomy, korga HecCKonbKO neT Ha3an asTopy norpebosasicsa aBTo-
HOMHBIA NCTOYHNK CBETa MOWHOCTbIO 3...4 BT, OH pewnn n3rotoBute

€ero caMocCcTOATeJ/IbHO.

uyepes peawctop R1, OTKpeIBAET TpaH3uc-
rop VT2. HaunHaer 3apamaTbCi KOHOEH-
catop C3, nosToMy HanpsxeHue Ha pe-
avctope RS m Ha ynpasnsiowem Bxope
napannensHoro CTablunuaaropa Hanpaxe-
Hua DAT1 pactér. Kak Tonbko oHO poc-
TiraeT 2,5 B, y4actok aHoao—kKatof Muk-
pocxemel DA1 oTkpsIBAETCH U, YMEHbLUAR
Tok 6a3bl tpaHaucTopa VT 1, orpaHu4meaeT
POCT HanpsaxeHWs Ha KoHOeHcarope C3,
crabunmaunpys ero Ha ypoeHe 3,1...3,2 B.
970 obecneuwveaer pabovvi TOK 4epes3
ceetoanonsl EL1—EL6 1,2...1,3 A.

Yeckux cuTyauwax gmonycruma wu Honee
rmybokan paspsfka Oatapew, npu4ém
APKOCTH CEEYEHUS NPX TOKE CBETOAUOA0B
0,1...02 A, v paxe MeHbwe, ocTaerca
BMOMIHE OOCTATONHOW ANS OpUeHTWpoBa-
HUS B TEMHOTE.

B kauectee EL1—EL6 npwmeHeHsl
6ensie ceeToauonbl MOWHoCTsI0 1 BT
(MakcumaneHein Tok — 350 mA), ycra-
HOBMEHHLIE Ha Ofwem TennooTeope —
anioMUHMEBOW nNnacTuHe pasmepamn
120x70x3 MM, 3aKpenneHHOoN CHapyxu
NNACTMacCoBOro Koprnyca CBEeTWNbHWKA.
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Awope VD1—VD3 noonepxvBaloT Ha-
npAxeHWe Ha katoge mukpocxembl DA
Ha yposHe 2,7...3,1 B Bo BCEM MHTEpPBA-
ne M3MEHEHWA BXOLAHOTO HamnpsKeHWs
2,8...4,3 B. Kongexcarope! C2 n C3 npe-
porepawanT camosoabyxaeHne. MNpepo-
xpaHntens FU1 sawmwaer ycTponcTso o1
3aMbIKEaHNA HA BeIXOOE.

ArkkymynatopHan Gartapes GB1 co-
CTOWT W3 WeCTW COEOWHEHHLIX napan-
neneHo Li-ion akkymynatopos Tunopasme-
pa 18650, npopaboraswmx no atoro 6o-
nee nAaTW net 8 HoyTOyke. Wx cymmapHas
EMKOCTh DKasanack pasHon 12 A-4 BMecTo
nepeoHaYancHbix 13,2 A4, a BHYTpeHHee
conpoTuenedve eoapocno ao 0,2 Om wa
oauH akkymynatop. JamrensHocTs Henpe-
PLIBHOMO CBEYEeHUA POHAPS OT NONHOCTLIO
sapsxeHHon Batapen noAy4Mnack pasHown
AEecATM yacam, 13 Hirx 8,5 4 npu nonHom
APKOCTY (HanpsxeHue Batapen ymeHbLa-
erca o1 4,2 oo 3,3 B) v 1,5 4 npn nnasHo
CHUXAIOLWEACA APKOCTK (HanpaxeHue
ymeHbwaetesn ot 3,3 Ao 2,8 B, Tok ceeTo-
avonoe napaet ¢ 1,3 oo 0,3 A). B kputu-

Buinu onpobosaHel ceeToguoasb! hupmel
Nichia (puc. 3) u cBeTOOMOALI HEMIBECT-
HOr0 WM3roTosuTens (pwuc. 4), aHanormny-
HEBIE NO KOHCTPYKUMK K napameTpam oTe-
4YeCTBEeHHLIM cBeToamonam SVLO1P1 [8].
Mepebie NOCTasNAnT yKe YCTAHOBNEHHbI -
MW Ha WMHAWBWOYANbHbIE aNOMWHWEBbIE
nognoXku-tennooTeoas. [Ona BTOPbIX
NOANOKKN HYyKHO npuobpeTaTtt OTAENLHO
N NafaTk H2 HWUX CBETOAMOALI BPYMHYIO.
lMpouecc nainku o4eHs NPOCT, XenartensHo
TONLKO HEBHOCWTE TENNONPOBOO4ALLYIO
NacTy Mexagy CBETOAMOO0M W NOANOXKONA.
Ceetoamoasl 060Mx TUNOB LUMPOKO NMpes-
CTABNEHbI B MHTEPHET-MaraanHax. KoHey-
HO, MOXHO NpUMeEHWUTE W gpyrue CceeTo-
Anodbl, HO XxenatensHo, YTOBBl KMX KOH-
CTPYKUWA npenycmMarpueana kpenieHne
TennooTeody, a npaMoe napgeHve Hanps-
xeHwa npw Toke 0,2 A HE npeBbIWano
3,2.33B.

Bosnukaer Bonpoc, NoYemy nenonb3o-
BaHO napannensHoe COoeanHeHWe CBeTo-
avonos 6Ge3 BoLipABHUBAKOLINK TOK PE3UC-
Topos? Takoe peweHue GbIN0 NPUHATO Ha

OCHOBE aHannaa ycpeaHeHHon BONbT-
aMnepHon xapaktepucTurki (BAX) npume-
HEHHLIX CBeTOAWMOAOB, MPUBEAEHHOW HA
puc. 5 (ronybas kpuean). OHa nokassisa-
€T, 4TO NPY Pasnuunn NAageHns Hanpsixe-
HUS Ha [Byx Pa3vbiX CBETOOMOax Npwv
opuHakosom Toke 0,22 A — He Gonee
0,08 B (Hanpumep, 3,11 B 1 3,19 B), paa-
HOCTh WX TOKOB He OyaeT npesbllaTh
0,04 A (9 %), ecnu NoOAATE HanNpAXeHWe
3,15 B, coegnHwB ceBeToOMOAbl napan-
nensHo. Mpu pasvmue 0,1 B (3,10B un
3,20 B) pasvocTe Tokos Byner 0,05 A
(11 %), npw pasnmue 0,12B — 0,06 A
(13 %).

Tak kak cpegHWil TOK OAHOTO CBEeTOo-
anona (0,22 A) BuibpaH 3HAYWMTENLHO
MeHblUe  MakCUManbkHo  OonycTumoro

(0,35 A), a cBETOANOLB! YCTAHOBNEHLI HA
obuiem TennooTBOOE, MOXHO CHUTATE, YTO
TENND8bIE U TOKOBLIE HATPY3KK Ha Kamhlﬁ
ceetoanon BynyT 3HAYUWTENbLHO MEHbLe
MAKCMaNbHO Q0NYCTHMBIX.

s 8L

Puc. 4

V3 [ecHTy CBeTOAMOAN0R, N300paxeH-
HBIX H& pUC. 3, WEeCTe YNOXUNNUCE B WH-
Tepsan 3,14..3,19B » detwpe — B
3,26...3,30 B. A 3 20 cBeT0OMOA0B, M30-
BpaxéHHbix Ha pwvc. 4, cnyyaiiieim obpa-
30M B3IATbLIX M3 ABYX PA3NMHHLIX NAPTURA,
NPUOGPETEeHHLIX C WHTEpPBanom B ABa
roga, y 19 Wryk npamoe Hanpsxedue npu
Toke 0,22 A Haxogwnocb B npegenax
3,09...3,16 B, a y 0aHOro 66110 paBHbIM
3,23 B. Takum obpasom, B 060ux Cny4anx
nonobpats CEETOAVOAL! C Pa3HULIeH Nps-
moro Hanpmxennn menee 0,1 B He npen-
crasnser Tpyga.

AOna cpasHenns Ha pwuc. 5 (kpacHas
kpuBan) npuseneHa BAX 4eTuIpéx coeam-
HEHHBIX NOCNEA0BaTENLHO KPEMHUEBLIX
ONOA0E (3IMUTTEPHRIX NEPEeX0A0s TPAHING-
Topos KTB15lM). OHa 3ameTHO Bonee kpy-
Taa, wem BAX ceeToouonos. 3TO 3HAYMT,
YTO NpW napanfensHoOM COegVHEHWH
KDEMHUEBLIX AWOAOB Pasbpoc Tekyuimx
Hepe3 HUX TOKOB MNONY4YNTCH IHAYUNTENLHO
Bonble.

Yr1o6bl YMEHBLWWTL 38BUCUMOCTL TOKa
CBETOAVWOOOB OT TEMMEPaTYpsl. Npeay-
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cmoTtped auop VD4. OH 3akpenned Ha
oblwemM co ceeToguogamu TennooTeBoae.
Mpw NoBLILLEHWW TEMNepaTypel ero and-
depeHunansHoe CONPOTUBNEHWME MOHWU-
KaAeTCA, 1 3a cyeT obpaTHOW CBA3W TOK,
TEKYLWI Yepes CBeTOANOAk!, YMEeHbLLaeT-
cq. MNpw nossiWeHnK TEMNEPATYPLI CBETO-
avonos ot 20 °C po 50 °C Tok 4epes Hux

I A

Unp

Ha puc. 6. [NaBHO yBenuanBan Hanpaxe-
Hue, pobeliTech, 4Tobbl BONLTMETp PV
nokazan 2,2 B, 4To COOTBETCTRYET TOKY
yepea ceetoguonsl 0,22 A. Mopoxgute
30...40 ¢ crabunnzaunm TENNOBOTO PEXN-
Ma cBeTognogos. 3atem ungpoBbiM
BONGTMETPOM W3MEpLTe HanpsbkeHue Ha
KaxXaoMm cBeToamofe n oToepuTe ak3em-

EL1 EL6
15 208 " (Ve
Puc. 6

nnsipet ¢ paaipocom, He NPEeBLILAILUNM
0,1 B. CHumuTe cBeTOANOALI C TENNo-
0TBOMA, 3ABKPENWTE HOBLIE W NOBTOPUTE
BCE CHavana.

HanaxwsaHne CBETMNLHMKA CBOAWTCH
K YCTAHOBKE HanpsxXeHns Ha CBeToanoaax
u Toka 4epe3 Hux. Bmecto Bartapen GB1
BPEMEHHO MOOKNIOHUTE PEryaMpyEMbIit
WMCTOUYHWK HAMNPAXEHWH, KOTOPOE YCTaHo-
suTe pasHeim 3,6 B. He nogkrnioyan ceeto-
aunoasl EL1—ELS, pobenteck nonbopkoin

' Puc. 7

namenaerca ot 1,21 A
no 1,29 A, a10 MeHbLe
7%. B ovcyrcTBne
ovopa VD4 ato mame-
HeHuwe Beino Hwl okono
20 %, a npwn ymeHblleH-
HOW nnowann Tenno-
oTBOAa — ewe Gonbe,
WMamepeHwa nposogn-
MMCE NP HaNpPsxXeHun
barapen GB1 3,6 B.
Wamepsancs notpeb-
nSeMblit OT HEe TOoK, u3
KOTOpOro Bbi4MTancH
Tox Gaswl TpaHamcTopa
VT2 (13 MA) 1 TOK KaTo-
na crabunusatopa DA
(2 mA).

IOns nopbopkwn cee-
TOQMOAONE NO NpAMOMY
HanNpPAXeHnio Heobxo-
AWM cTabunnanpoeax-
HbIA WCTOYHWK Hanps-
KEHWR, DPEFYNIUPYEMOro
o7 15 po 20 B, ¢ MakcumaneHbiM BeIXO4-
HbiM TOkOM He menee 0,3 A, 3akpenute
WecTh CBETOAMDAOB Ha obuwem Tenno-
0T800€. YCTaHOBWTE HA BhIXOLE UCTOHHW-
ka Hanpskedne 15 B w nogkniounte K
HEeMy CBETOAMONLI NO CXeMe, MoKas3aHHOM

peauctopoe R3 1 R4 HanpaxeHus Ha koH-
nedcatope C3 2,8...2,9 B. Nocnepoea-
TEnNkLHO B LEMNb NUTAHWA YCTPOMCTBA BKIO-
yuTe amnepmeTp Ha 2...3 A.

MopxknounTte ceeToanoasl EL1—ELB
COMNAcHO CXeMEe U 3aMKHWTE BbIKIOYaTeNs

SA1. AmMnepmeTp [omkeH nokasaTh
0,2...0,5 A. Brosb nogbupan peancTopb
R3 n R4, pobentech yCTAHOBWBILIWMXCH
nocne gByx-TPex MUHYT Nporpesa ceeTo-
OVOA0B NOKA3aHWI amMnepmeTpa OKono
1,3 A (Hanomuio, auog VD4 gonxen BbiTh
3akpenned Ha oblieM co CBeTOaMoaaMu
Tennootsone). ConpoTusneHne pesmcto-
pa R3 He nonxHo Guith MeHee 1,2 kOm,
vHauye yxyawuTtca Tepmoctabunuaauns
TOKA CBETOAWOO0R.

WHavkaTop pa3psakyv akkymynaTop-
HOW BGarapen B ONWCLIBAEBMOM CBETWb-
HWKE — YMEeHblueHWe B ABa-TpW pasa
APKOCTM CBeYeHus ceetoauonos. Ho
naxe npyw Ttakon rpybon MHAMKauru
[OnycTUTL Nepepaspsaky Gatapen cnox-
HO, NOCKO/IbKY TOK YEpe3 CBeToavuoab! U
APKOCTL WX CBEYEHWUA NPU YMEHLLIEHWK
ee vanpsxenns Huxe 2.8..2,9 B peako
CHUXATCH,

Y1oBbl MCNoNL308aTs CBETUNLHUK NS
[EXYPHOTO 3KOHOMHOTQ OCBELUEHWS, B
Hero Heo6xoAuMo BBECTU BuIKNO4YATE b,
KOTOpLIA nogkniodan bel napannensHo
peaucTopy R3 pononHUWTenbHbid peaun-
CTOp, CONPOTUBNEHME KOTOPOro Nopo-
GpaHo Takim, 4T0Ob TOK 4epes cBeTo-
avodbl ymenewanca 8 10...15 pas. 310

BO CTONBKO Xe pa3 ysenu-
HAT MakKCumManbHyio npo-
OAONXKUTENBHOCTL CBeYe-
HUA.

Paswém XS1 npepHa-
3Ha4eH ans sapsnkn GaTa-
pen. E€ MOXHO BBINOMHATL
OT PeryivpyemMoro ncrod-
HWKa HAanNpAxXeHwWs, ocHa-
WEHHOrO perynupyemsim
orpaHnautTenem Toka. Ha
BbIXOJIE MCTOYHWMKA YCTAHO-
BuTe Hanpaxenvwe 4,28
MpY NOPOre OrpaHnyeHns
Toka 1...3 A v nogknioynTe
ero kK passémy XS1 B coor-
BETCTBYIOLEN NONAPHOCTH.
Buikniouartens SA1 Bo Bpe-
MR 3apAgkn gonxed Oweite
Pa3soMKHYT. 3apraky MOX-
HO CYMTark 3aBEpPLIEHHON,
KOrfia Nnokasanua BCTPOeH-
Puc. 9 HOTO B UCTOYHWK amnep-

MeTpa YMEHbLUATCH B
20...30 paza OTHOCMUTENBHO HAaYANBHOrO
3Ha4eHWA.

Bropoil cnoco® 3apagkn — ot cneuva-
NU3NPOBAHHOIO 3apsaHOro YCTPOWCTBA
ANn§ Li-ion akkyMynsiTopos ¢ TOKOM 3apag-
ki 1...3 A. Orpanuuenue B 3 A Heobxoom-




MO BO n3bexanne neperpesa akkymynsi-
TOPO8 C NOBLIWEHHBLIM BHYTPEHHWM CO-
NPOTUBACHUEM, MNPUMEHEHHbLIX B YCT-
poiictee. [py WCNONB30BAHWMW HOBLIX
AKKYMYNATOPOB TOK 3apsaky MOXHO yse-
nanTe 10 4,..5 A, HeoBxoauMmMo TONbKO,
4100kl KOHTAKTHI pa3dnéma XS1 soigepxa-
N TAKOW TOK.

CBETOAMOOHBIA CBETUNBHUK WMEEeT
paamepsl 160x80x30 mm. OH cofpad B
NPUOBPETEHHOM B WHTEPHET-MarasuHe
KOPMyCe ANs BHELWHEro Pe3epBHOro akky-
Mmynsitopa (power bank), paccywTaHHoro
Ha LWUeCTb aKKyMyNaTOpPOB Tunopasmepa
18650. M3 kopnyca a yaanui/ BCe KOHTaK-
Tkl U MOMECTWN B HEMO WeCTb akKYMYNATO-
poOB, COEOWHWB WX Naikol (B kayecTse
¢noca MCNnoNs30Ban PacTONHEHHYIO B
nopowok Tabnetky acnupuHa). Mnara ¢
MUKPOCXemoit Beina Takke yoaneHa, a Ha
e& MEeCTO ycTaHoBneH dparMeHT Maker-
HOW nnatsl pasmepamu 68x30 mm c ane-
mMeHTamn crabunuaatopa HanpaAkeHus.
[Mesarnast nnara He paspabareviBanacs Ana
IKOHOMMWKM MECTA NO BuiCoTe. OTBEPCTHA B
KOpnyce, npeaHasHayaBlMecs ona asyx
USB-pa3weémoB, 6Ny NOANUNEHE! U B HUX
BCTaBNEeHbl pazbém XS1 v ssiknioNaTens
SAT1.

TpaHaucTop KT818B yctaHoeneH cBoky
OT Nnartsl Ha aNOMUHWEBOW NNACTUHE Pas-
mepamn 15x20 MM, 3TOT TPaH3NCTOP A0A-
WeH npu Toke konnektopa 1 A umeTts cTa-
THMECKMA KoadhUUMeHT nepeaydn Toka
oxkono 100. Npy ymeHsweHnn ero no 50
KN4 yerpoictea ymenswmtes Ha 1 % npwm
HanpAxeHun GaTapen Gonee 3,5B W Ha
2...3 % npu HanpaxeHun meHee 3,4 B.

Bmecto TpaHauctopa KTB18B mMoxHO
npuMmennte KT837K wnw KTB837d. 3a-
meHon Tpanauctopa KT3117A1 moryt
cnyxute KT5036, KTS503r, KTG45A,
KT645b, KT815A—KT8 15l

B kavectee VD1—VD3 xenaTtentHo
WCTIONL30BATE AWMOAL ¢ MakcHMankHbIM
npambivm Tokom 0,1...0,2 A (1N4148,
K0522b, KA510A). bonee wMouHbIE
AWOoAb! MPUMEHATE HE CNEAYET, NOCKOMNbKY
npyv Manom TOKE Y HUX MEeHbLUe npAmMoe
NageHue HanpsxeHws, 4T0 MOXeT cae-
nate HEeAOCTATOYHbBIM HANpaxXeHwue Ha
katope mukpocxembl DA1, B kavectse
VD4 ans HanExHOCTW NYYLWe He 1Cnonb-
30BaTh OWMOOLI B CTEKNAHHOM Kopnyce.
Pasném XS1 — Pr1H-1-1, nnaskas BCTas-
ka FU1 — BMN1-1. konpexcarop C2 —
KEPAMW4ECKNIA.

BHewHWA BUO CBETUNbHMKA NOKasaH
Ha puc. 7, rge CBeTOANOAbl 3aKPbITh
3aWNTHON KPBILWKOKA, @ CO CHATOW KPbiLl-
KO — Ha pMc. B. PacnonoxeHue ane-
MEHTOB BHYTPW KOpnyca BwuaHO Ha
puc. 9.

Mpu Temnepatype OKPyXaloWwei cpe-
Obl +25 "C W HenpepbiBHON paborte ycT-
pPOACTBA B TEYEHUE [IBYX 4ACOB Temrepa-
Typa C€amoro ropaYero cserogwona
nocturna +52 °C (Beina namepeHa remne-
partypa BbIBOAOB CBETOAMOAA MaKCH-
MansHo BIM3Ko K ErQ KpuecTaniy).

Mo paccmoTpeHHon cxeme 9 cobpan
YeThIPE CBETH/BHWKA C YNCNOM aKkymy-
NATOPOB OT OBYX A0 WECTW W 4YMCIOM
CBETOAVOLORB OT TPEX A0 wecTn. Tpu u3
HWx BesoTkasHo pabortalT yxe bGonee
Tpéx net, a 0AHo cobpaHo HeaasHo.

Wcknoume wa yctpoidictea awon VDI,
€ro MOXHO NPUMEHRATE B Ka4YeCcTBe ctabn-
NW3aTopa HanpskKeHus C MansiM MuHK-
MalbHBIM NafeHNEM HaNPAXeHWs (oKono
0,2 B npn Toke 1,3 A) 1 o4eHb BonsLumm
koaddurumnerTom crabunusaumn. MNpwm To-
ke Harpy3kn 6onee 2 A B kayecTse VT2 nyy-
We UCNoMbL30RaTEH TpaHaucTapsl KT8102A
nnr KT9120A, a 8 kavectee VI1 —
KT815A—KT815l. lNpwn exoOHOM Hanps-
¥eHuu Bonee 5.6 B conpotuenedwe
peavnctopa R1 HeoDxooMMo yBEenmYnTh 00
1 «kOm, a Bonee 10...12 B — ao 3 kOm.
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NMpUéMHUK NnpamMmoro
npeoOpa3oBaHusa annapaTtypbl
paaunoynpaBneHus

B. PYBL|OB, r. Actana, KasaxcraHn

lMpeanaraeMsii NPUEMHUK MOXET coaepxars A0 YeTbipéx KaHa-
M08 NPONOPYNOHANbHOIro ynpasneHns NCNONHNTENTbHbIMA MeXaHn3-
Mamu netaoujeii mogenu. OH paccyntaH Ha paboty c nepegarym-
KOM, NOg4aloWwnM KOMaHgbl U3MEHEeHNeM 4YacToThl M3NyYeHnsa 8 3aBun-
CUMOCTH OT NOJIOKEHUS PYUYKH YNPaBAeHNs.

[ PUEMHMK BblOENAST CArHAN C 4acTo-

TOW BUEHUI Mexay NPUHUMaeMbIM
curHanom v retepognHom. CurHan tue-
HUA NOCTyNaeT Ha 4aCTOTHbIE AeTeKTOPbI
KaHanoBs, Kaxabii n3 kotopeix paboraer
E BbiAENMEHHOW emy nonoce 4actor. B

Bbil BUOPATOP, NPONOXEHHLIA B Kpbine
MOOENN.

MpUHATEY CUIHAN NOCTYNAeT Ha BXOMO-
Hou koneBartenkHein koHTyp L1C3, Ha-
CTPOEHHLIA Ha YacToTy nepenartyvka. Ha
TpanancTope VT2 cobpaH yeunurens Bol-

L3C13 HacTpoesbl HA OgHY W Ty Xe
yacToTy 145,185 Mru.

Kapkacekl katyweg L1—L3 — nnact-
maccoesie guameTpom 7 mm. OHW Hamo-
TaHbl MEeaHbIM NocepebpeHHbIM NPoBO-
nom guamertpom 0,8 mm. Katywka L1 —
5 BMTKOB C 0TBOARMM OT 1,5 BUTKOB CBEp-
XY W CHW3Y, ANUHA HaMOTKM — 11 MMm. Ka-
TYwka L2 nMmeeT noacTpoedHk n3 gep-
puta 400HH ot karywek KB-guanasoHos
NamnoBoro npuemMHuka. B e — 3,5 But-
ka, oTeon o7 1,5 BMTKA CHU3Y NO Cxeme,
AnuMHa HamoTkm — 8§ mm. Katywka L3 —
4 BUTKA C OTBOHLOM OT NEPBOro BUTKE, CHW-
Tan csepxy no cxeme. AnvHa HamoTkn —
10 mm.

Chnepyer y4ecTh, 410 FeTEPOaVH B OMK-
ChiB2emMOM NPUEMHMKE MOXET padoTats U
Ha 4acTOoTe BABOE HUXE NPUHUMaeMmoi. B
aTOM cny4ae B yane Ha tpadancrope VI3
Byner Npoucxo4uTh YABOEHWE YaCTOThI.
Mpy 3TOM HEXENarenbHOE W3ny4eHue
cUrHana retepoauHa 8 agup crader aa-
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3aBUCUMOCTH OT COOTHOWEHWA 4acToThl
6GWEeHWNA N YACTOTHl HACTPOKK AETeKTO-
pa Ha BeiXoAe nocnegHero dhopmMupy-
€TCH HanpAxXeHue NonoXUTENEHOW WK
OTPMUATENBHOA NONAPHOCTW, KOTOPOE
BpallasT B COOTBETCTBYOLULYIO CTOPOHY
Ban CepsBOABUratens u MexaHu4ecku
CBSI3AHHOID C HUM NEPEMEHHOMO Peanc-
Topa. Hanpaxedue, CHUMaeMoe € 3Toro
pe3ncTopa, ynpaenger 4acTtoTon Ha-
CTpoikKU petektopa. o pocTUXeHUn
TOYHOW HAcTPOWKW Ha 4vactoTy Buenui
HaNPAXEeHWe Ha BbIXOME [IETeKTopa cTa-
HOBWUTCS HYNEBLIM W ABUraTENbL OCTAHAB-
nupaeTca, QPUKCHMPYH UCHONHUTENbLHBLINA
MEXaHu3M B MOJIOKEHWHA, COOTBETCTBY-
OLLEM NONOXEHNIO PYYKKW YPABIEHWUA B
nepenaTynke.

Ha puc. 1 noka3zasa cxema BbICOKO-
4acTOTHOW YacTy npuemumka. B kasecrse
aHTeHHsl WA1 ucnons3oBad NonyBOSHO-

cokoW vacToTel. Konnektop 3Ttoro tpad-
3NCTOPa COBOMHEH C KOHTYPOM CMecuTe-
na L3C13.

Cam cmecutens cobpaH Ha TpaHawu-
crope VT3, Ha Ba3y koToporo nogad cur-
Han reTepofinHa — KBapLeBOro redepa-
Topa Ha TpausucTope VT1. Keapuesbin
peaoHaTop ZQ1 BKAKOYEH B LUEMb NONOXWU-
TENbHOW OBPATHOW CBA3N MEXAY IMMT-
TEPOM TPEH3WCTOPA W OTBOMAOM KATYLUIKK
L2. 370 no3BONAET PE30HATOPY B 3aBu-
CUMOCTW OT HACTPOWKW koHTypa L2C7
B030YXAATLCA KaK Ha OCHOBHOW YacToTe,
TAK W HA €6 HEeYETHLIX rapmoHukax no
cesMon BKMOYMTENEHO. CyBrapmMoHmMkn
reHepupyeMoi 4acToTel B CNEKTpe cur-
Hana oTCYTCTBYIOT, 4T0 GnaronpusaTHO
CKa3bIBAETCH Ha ero wuctoTe. [na npo-
BEAEHWA 3KCMEPUMEeHTa /& NPUMEHWN
pe3oHaTop Ha YactoTty 48,395 MIu. Mpwn
atoMm BCe Tpwu koutypa L1C3, L2C7 n

MeTHO MeHbwe. OfHaKko 8 NPUEMHKK NPU-
AETCH YCTAHOBWTH KB3PLEBbLIM Pe30oHaTop
Ha 4acToTy B B Pa3a HUXe, Y4em B nepe-
[aT4MK, 4TO 3aTpyaHuT npuobperenwve
HYXHbIX PE30OHATOPOR.

Huako4acToTHLIN CUrHan BUeHKIn Mex-
Ay NPWHATEIM CUrHANOM W FETEPOAUMHOM,
BbIOENEeHHEIA HA peancTope RY, noctyna-
eT yepesa bunbtp C14R14C15 Ha younu-
Tens Ha QY DA1. C ero BeIxona yeWneHHs1a
cur{an 4epes pazpetauTens, BoINOMHEH-
HbIiA HA Nonesblx TpaHancTopax VT4 n VTS,
MoxeT BbiTb NOJAH Ha BXOMblI YeThIPEX
cepBONPUBOROB. ECnv nx mMeHblue, Heko-
TOPbIE BbIXOAL! PA3BETBUTENA MOXHO OC-
TABUTE CBOBOAHLIMU UNKM paxe He ycra-
HaBNNBATh OTHOCAWMECH K 3TUM Bbix04am
neranu.

MpYHUMNWaNsHanA cxema 0aHOro Cep-
BONPUBOAA (OCTANbHLIE TAKWE KE) Nnoka-
3aHa Ha pmc. 2, OH COCTOMT M3 4acTOTHO-
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ro AeTtexktopa, sbiNONHEHHOro No cxeme
HETEKTOPA OTHOWEHWA, W youauTens,
obecne4nBaloIero yrpasneHwe cepso-
nsuratens M1 BbiXOAHBIM CUrHANOM aT0-
rO gerekTopa.

LlenTpansHbie 4acToThl KaHanoe yn-
pasnedns  BolbpaHbl  pasHbIMK

Konpencatop C7 nopasnsier curHanst
34 Ha Bxoae yeunuTens cepeoasuraTens.
Peavcropel R2 1 R3 pazpenniioT uenu
CUrHanNa M yNpPasneHus Bapukanom, co-
XpaHas npu 3TOM CUMMETPUIO Nney ge-
TexTopa.

VT4, VT6, VT8 otkpbiatotcs. M yem 60nb-
we no abConTHOMY 3HAYEHWID Hanps-
KEHWE HA BbIXOae AeTekTopa, Tem Gonbiue
OHO B COOTBETCTBYIOLWIEA NONAPHOCTU Ha
cepsoasurarene, pocturas 6 B npu Ha-
npsxkeHnn 0,2 B Ha konpgencatope C7.
MNockoneky Ban OBWratens, Bpa-

11,6, 10, 8,7 n 7,5 k' c y4eTom
BO3MOXHOCTW AOCTATOYHOW LNA
HOPManLHOM paboTel NepecTpok-
Ki1 HACTOTHOrO AeTexTopa o4HWM
sapukanom KB127T (VD1). Bapu-
Kan NoakNgHeH K KOHTYPY aeTex-
Topa L1C4 uyepe3 paspenuiefs-
Hble KoHaeHcaTopsel C2 n C3. Yn-
PaBARICLLEE HANPAXEHWE HA HErD
NogaHO C ABWXKA NEepPeMeHHoro
peavcTopa R1, mexaHu4eckn ces-
3aHHOrO C BanoOMm Cepeogpurare-
na M1,

Katywka L1 HamoTana nposo-
agom N3N puamerpom 0,1 mm 1
copepxknt 370x2 BuTKOB NpoBOLA
N9 KaHana ¢ LeHTpankHoW 4acTo-
1ol 11,6 kM4 MNKM COOTBETCTBEHHD
400x2, 430x3 n 460x2 ana apyrmx
kaHanos. HamoTtka — 8BHasan
ABYMS CNOXEHHBIMW BMECTE Npo-
BOAAMW Ha NnacTMaccoBOW On-
paBke nnaMeTpom 4 MM, B3ATON
13 koHTypos MY (465 kW) TPaH3NCTOPHbIX
NPUEMHUKOB. YTOBSI NONY4UTH BLIBOL OT
cepeauHbl KaTyuwkn, KOHew oAHOro npo-
BOAA COBAMHEH MO OKOHYaHMN HaAMOTKK C
Hayanom apyroro npoeona. fotosasn ka-
Tylka nomelleHa B Asa ropiuka na cep-
puta 400HH (onametp — 12 MM, BoicOTa B
CNOXEHHOM BUaE — 12 MM) OT YNoMsHY-
TolX KOHTYpPOB MY. BHyTpb €& BCTaeneH
$eppuToBLIN NOACTPOBYHWK OMaMEeTPOM
3 MM OT Tex xe KOHTypos. lNepemewas
NOACTPOEHHWUK, MOXHO M3MEHATE WMHOYK-
TUBHOCTB KaTYLIKH,

Katywky L1 moxHO Hamotate u Ha
KonbuesomMm GeppuTOBOM MarHUTONPoBO-
ne. Butkoe notpebyetca MeHblue, HO
npoiecc GyaeT HAMHOrO CNoXHEee, a noa-
cTpoika ctaHeTr HeBoamoxHa. MarHuTo-
NPoOBOA, CNOXWTE M3 ABYX KONEeu C BHelw-
HuM guameTpom 10 Mm ua heppuTa ¢ mar-
HWTHOW nponuuaemocTteio 1000...2000.
IOna kasana 11,6 kl'u HamoTalTe npoBo-
aom N3B gwametpom 0,1 mm 72 BuTka,
ansa 10 xlf'y — 85 swTkoB, ana 8,7 kly —
95 sutkos, ang 7,5 kl'y — 115 BuTtkoB, coe-
NaB OTBOL, OT CEPEAMHbI KaXA0M KaTyLIKu.

__Puc. 3

LLIAACh, NEPEMELLAET ABWKOK Nepe-
MEHHOrO peawctopa R1, émkocTb
gapukana VD1 uamensietca u noc-
TUraeT 3Ha4YeHwsd, NPM KOTOPOM
KOHTYP LETeKTOpa TO4HO HACTPOEeH
Ha uyactoTy BueHwii. Hanpsxenne
Ha koHgeHcaTope C7 cHOBa paeHo
HYNIO, NO3TOMY ABurarens 0CTaHas-
nveaetcs. B wrore poivar cepso-
npuBO4A 0CTAETCH 3adUKCUpOBaH-
HbLIM B MONOXEHWW, 3a0aHHOM py4-
KO yrpaeneHws B NepepaTyvke.
MoacTpoeyHsie peauctopsl R16
v R17 nossonsioT ycTaHoBWTL Ha-
NPAXeHWe Ha 3MUTTepax TpaHawnc-
Topos VT1 u VT2 Takum, 4To6ki
TPaH3UCTOPL!I OTKPLIBANWCE BXOA4-
HEIM HANPAKEeHWeM COOTBRTCTBYIO-
Wer NOAAPHOCTW, HauMHaR C HyNA.
Cepsopsuratens M1 — F280-
2580 ¢ HOMWUHANBHLIM HANPAXEHW-

Mpw OTCYTCTBMKW BXOOHOTO CwWrHana
WK ero 4acToTe, PaBHOM TEKYLLER, onpe-
QQHREMOI:‘I HanpRxeHneM Ha OBUXKEe
nepemenHoro pesucropa R1, n yactote
HACTPOWMKM KOHTYPa 4acTOTHOTO OeTeKTo-
pa NOCTORHHOE HanNpPaXeHWe Ha KOoHOEeH-
catope C7 paBHO Hyn. TpaH3aucTopsb!
VT1—VT8 3akpbiThl, 4TO XOPOLWO C TOYKM
3PEHUS AKOHOMUW 3HEPTrUN NCTOYHUKA
nutanun. Cepeogeurarens M1 BoikfloueH.

Mpw OTKNOHEHW BXOOHOW 4ACTOThI B TY
WK MHYK CTOPOHY OT Pe30HaHCHOW 4ac-
TOTLI KOHTypa Ha konpexcatope C7
NOSIBASIETCA NONOXUTENEHOE UMY OTPUUA-
TenwHoe Hanpsbkenue, OHo Tem Bonewe
no abconNioTHOMY 3Ha4eHnio, Yem bonslwe
OTKNOHEHWE 4acToTel. [lonoxMTENLHOE
HanpaxeHwe oTKpbiBaeT TpaxdancTop VT 1,
NPV 3TOM HaNPsXEHWe Ha ero KonnekTope
nagaet. B peaynetate oTKpLIBAOTCH W
TpaHancTopwl VT3, VTS, VTT. TpanaucTopsl
we VT2, VT4, VTE, VT8 3akpuisaiorcs ewe
Gonee HapéxHo. Mpu oTpuuatTenbHom
HaNpPAXeHWW Ha BeixoOe AeTekTopa Cu-
Tyauws obpartHan: TpaHaucTope VT1, VT3,
VTS5, VT7 ocraoTea 3akpeimeivu, a VT2,

emM nuTaHua 6 B 1 conpotusneHnem
o6moTkn 9 OMm. CornacHo crpasoy-
HbBIM OaHHBIM, €ro Tok notpebneHws —
okono 700 MA nNpu npeaensHoN Harpyske
v okono 50 mA Ha xonocTom xony. Ho npw
NOMLITKE 3aTOPMO3NTL Ban NansuamMmm Tok
yeBenuuyusancs scero o 150 mA.

BmecTte ¢ nepemeHHsIM Pe3ncTOpPoOM
R1 peuratens M1 yCcTaHOBNEH Ha TEKCTO-
nuToBOW nnate paamepamu 36x38 mm
(pMc. 3) 1 3akpennéd Ha Hen OByMA na-
TyHHBIMKU ckoBamu, WMcnone3osad nepe-
MEHHBIM PEe3ncTop 0T Bnoka HacTpoikn
KaHANoB cTaporo Tenesv3opa. B kopnyce
peavucTopa Nponuned nas anuHon 17 mm
W wrpuHoi 2,5 MMm. B Tene nnactmacco-
BOTO [ABUXKA-AepKaTens nogsuxHoro
KOHTAKTa NPOCBEPNEHO OTBEPCTVE, B KO-
TOPOM HapesaHa peasba M2,5. B oTeepc-
TUE BBEPHYT BUHT M2,5x12, cnyxawwmin
NOBOAKOM UCMONHWUTENBHOMO MexaHnama.
B kauecTse ayGuartoro koneca pegykropa,
CBA3LIBAIOLLErO Ban ABWratens ¢ xono-
BbIM BMHTOM NEPEMEHHOr0 peancropa,
MCnonL3oBaHo nnactMaccoeoe aybuaToe
KONeco OT AWCKOBOro TenedoHHOro Ho-
mepoHabuparena. JuameTp koneca —
22 MM, wncno 3yBees — 45. OHo X%ecTko
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HACAXEeHD Ha WMEILLWA HACEYKY KOHey
BANa XOL0BOrQ BUHTA NepemMeHHoro pean-
ctopa. Qbwee 3zamenneHde (C y4ETOM
wara xoQoBOro BWMHTA) NONYYMNOCE pPas-
HeiM 1:175, XOTA KNACCWYECKUM AnA Cep-
BOMPUBOIA CHATAETCA PEAYKTOP C 3amMel-
nennem 1:200. 31oro okasanock gocra-
TO4HHO ANKA YéTkoi paboTel CEpBONPUBOAA.

KOHCTPYKUMA OBMXKE PE3NCTOpPa Taxko-
Ba, 4T0 B €ro KPanHux NONOXEHNAX X0[0-
BOW BUHT HAYNHABT NPOCKaNbL3kIBaTL, 370
NPEeAoXpaHseT OBMXOK 0T no-
BPEXAEHWA, 8 BUHT OT 3aKNINHN-

OTCYTCTBMW CUTHanNa Ha Bxoae 4aCToTHOro
OeTexTopa BCe TPaH3IncTopbl OONMXHbI
ObiTh 32KPLITHI (HANPMKEHWE OTHOCUTENL-
HO uenu "OBuL" Ha KONNeKToPe TPaH3KUC-
Topa VT1 coctasnaeTt +6 B, Ha KONNEKTO-
pe TpauaucTopa VT2 — -6 B, Ha konnek-
Topax TpaHanctopos VT3 u VT4 — 0 B).
TouHee, OHW AOMKHLI HAXOAWTLCA HA rpa-
HW OTKPBIBaHWA, Yero cnenyert AOOMTECA
NOACTPOeYHBIMKU peancTopamu R16 wn
R17.

BaHWA, ECNW MOTOP CEpPBONPU-
BOOA N0 A0CTVKEHWMW KpauHero
NONOKEHWA HE OCTAHOBUNCH.
Ha pwe. 4 wsobpaxena
CXEeMa yana nutadna NpuémHn- |
ka. OH Nno3BONAGT NUTATL €ro 0T 4
OOHOW akkymynstTopHon Garta- :
pen HanpaxeHwem 12B. 3o | — =
yaobHee, 4em npuMmeHeHne
nsyx Hatapein no 6 B. Yzen Ha
TpanancTopax VT1, VT2 n OY
DA1 penvt HanpsxeHwe BGarta-
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pen Ha [Be pasHbIe 4acTK, Coa-
nasasi "HCKyCCTBBHthﬁ obwmi
I'!DOBO,D, Ang nuTaHA Cepeo-
npusogos. Takoit genntens Harlpﬂ)KBHHﬂ
xopowo paboTaer npu TOke Harpysku
moboi nonapHocTy go 1 A. Mo aToi npu-
HUHE OH MOXeT DbiTh O4HVM Ha BCE YeTbi-
pe kaHana ynpasnedus. Beicokodactor-
Has 4acTs paboTaer 0T NONHOMO HaNPRXe-
Hus DaTapew.

B npuemHMke npumeHeHs! WUpoKo
pacnpoctpaHéHHele pagnogetana. Pe-
ancTopel — MIT, kongeHcatopbl — KM,
KT, KA, KZG, K50-35. TpaHsvcTopsl
KT814l sameHvmbl Ha KT816T, KTB15I —
Ha KTB17l Cunosble TpaH3IUCTOPL Heob-
XOOMMO ycTaHaenueaTte Ha Hebonswwne
ANOMUHUEBLIE PAOUATODL.

OnucaHHblil CepPBONPUBOL MOXHO NC-
NoneL30BaTh U B KAYECTBE perynatopa xo-
Aa (ynpaensiTe CUNOBLIM 3NeKTPoABUraTe-
nem MOAenn, NoOKN4YEHHBIM BMECTo
cepsogsuratens). [lna artoro m3 ycrT-
POMCTBA, CXeMa KOTOPOro npueeaeHa Ha
puc. 2, cnenyeT ynanuTe Bapukan VD1 wm
CBA3AHHLIE C HUM KoHaeHcaTopel C2 u C3
v peancropsl R1—R3. lMpw notpebnae-
MOM aBurarenem toke HGonee 1 A Tpau-
ancTopot KT8151 1 KT8 14 cnenyer 3ame-
HWUTB B0nee MOLWHBIMK, HANPUMED, CepuiA
KT818 n KT819. KaHan ynpagneHus cuno-
BbiM anexKTpogevrarenem AonxedH MMeTb
OTAENLHBIA YMOLUHEHHLIA Y3@Nn NUTaHua,
NOAOGHLIR TOMY, CXeMa KOTOpOoro uaobpa-
XEeHa Ha puc. 4.

Hanaxwusanue npuemHuka cneayer Ha-
HYKMHATL C y3na nuTaHne. Mocne nogga4yw Ha
Hero Hanpsxedua 12 B cnegyet ybeauTs-
CA B HANU4YMK HA BoLIXOgax PaBHBIX NO
aBCoNTHOMY 3HAY4EHWIO HanNPAXKEHWA
+6 B n -6 B, naMepeHHbIx OTHOCUTENLHO
TOYKW COBOMHEHWR IMUTTEPOB TPAH3WC-
Topoe VT1 u VT2. MNMpu HepaBeHCcTee Bbi-
AOAHBIX HANPAXEHWR cneayeT nonobpaTth
conpoTtuenexne pesvcrtopa R1 unu R2 (B
3aBMCUMOCTU OT 3HaKa OTkNoHeHuR). Mpwu
NOAKMOYEHWW OBUraTtens K 0aHomMy v apy-
FOMY BbIXOAAM HAMPAXEHUS Ha HWX [00XK-
Hbl OCTABATHCA HEM3MEHHBIMKW. YT0bb! N3-
6aBWTLCA OT M3AMEHEHWUI HANPAXEHWA NPU
NoAKNIDYEHUI Harpy3ku, cneayet ymMmeHb-
LWWTL ConpoTrenenre peancropa R4,

HacTtpoiiky cepeonpuBoaa HavyHWTe ¢
NPOBEPKN PEXWMOB TpaHaucTopos. Mpwu

Pwc. 4

YcTaHoBUTE ABMXOK NEPEMEHHOro
peancTopa R1 B cpeaHee nonoxexwe. OT
nabopaTopHOro resdepartopa nojaiTte Ha
BXO[, 4acTOTHOrO AETEKTOPa CUrHa, Yac-
TOTA KOTOPOro pasHa LeHTPansHoR 4ac-
TOTE NPOBEPAEMOro kKaHana (Hanpumep,
11,6 kl'y), aamnautyga — 0,2 B. Nepeme-
Wwan noacTpoeyHnk karywku L1, pobeii-
TECb NOABNEHUA NOCTOSIHHONO Hanpsxe-
HU8 Ha konpedcatope C7 (Mamepats
BLICOKOOMHBIM BONLTMETPOM WKW OCUMN-
norpagom), a 3arteMm INHENHOro crnaga
ero Ao Hyns. MOXHO HacTPOWTL KOHTYP M
nogbopkon émkocTy kongexcaropa C4.

He nopknio4an gBurarens, NpoBepkTe
W3MEHEHME NOCTOAHHOrO HanpPAXeHWa Ha
koxgeHcarope C7 npu oTKNOHEHWM HacTo-
Tl reHepaTtopa Ha 100...300 Ny &8 obe cTo-
POHBI OT UEHTPansLHon, Hanpaxexne Ha
KOHOEHCATOPE AO0MKHO W3MEHATLCH OT
+0,2 B no -0,2 B. Npwn atom Ha KonnexTo-
pe TpaHancTtopa VT3 HanpaxeHue JONXHO
mameHaTeca ot 0 no noyt +6 B, a Ha kon-
nextope Tpauauctopa VT4 — ot 0 novty
no -6 B.

Mocne npucoeguHeHUa 3NeKTpoaBA-
ratens OH A0NxXeH NPY M3MEHEHWW 4acTo-
Thl BXOOHOMO CUrHana repemellars ABn-
KOK nepemeHHoro peanctopa R1 8 nono-
HEHWA, 3ABUCALLME OT TeKYLLero 3Hase-
HWS 4acToTLl. ECnv oBMXOK NEpemMeHHOr o
pesncTopa AOCTHr OAHONO M3 KpanHux no-
NOXEHWIA, a ABUratTens He OCTAHOBWACH,
NPU4UHON MoxeT BbiTh Cnuiukom BonelLoe
OTKNOHEHVE 4aCcTOThl FreHepaTopa Ot LeHT-
pancHow. MposepeTe 3T0 yMEHbLWEHWeM
paccTpoiky. [pyraa npuanHa — Henpa-
BUNbHAA $asa MexaHuyeckol oBpaTHO
cBA3n. MiameHuTe ee BaauMHOW nepeme-
HOW MECT NOoOKMIOYeHWA BLIBOOOB ABWra-
Tens. MNpy xenaqum ¢ NOMOoLLbLIO NOACTPO-
eyHbIx peancTopos R16 n R17 moxHo op-
raHWM3oBaTh "MEPTBYIO 30HY" HYXHOW LWK-
PUHbLI, B KOTOPOI CEPBONPUBOL Ha WMame-
HEeHWe 4acToThl pearnposarts He byner.

Hactpoviky BY-vacTtu npuémHnka Hay-
HWTE T NPOBEPKKN OTCYTCTBUA 3aMblKaHWi
B uenax nutaHusa. MNocne 3Toro Hanpaxe-
HWE NUTEHWA MOXHO noaats. lNposepeTe
HanuYMe HanpskeHus reTepoanHa
cuHycouabl Ha 6ase TpanavcTopa VT3 ¢
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YACTOTOW TPETHLEN rapMOHUKKM MCNONL30-
BAHHOr 0 KBAPLEBOro pesoHaropa (wnwn c
HacToTamMm Apyrux rapmoHuk, ecnm pe-
WeHO vcnonb3osars Wx). NoacrpoeyHu-
KOM kaTylwkn L2 poBeiteck makcumyma
aT0ro curkana. Mpu aTom cTabuNsHOCTE
YacToTel revepogauHa Gygert Havnyvwen.
Ha anTeHHsIi BX0M, NPUEMHIKA NOAAA-
Te OT reHEepaTopa CUrHAmNOB HanpsXeHue
C 4acTOTOW, NPMBNU3NTENLHO PABHOW Hac-
TOTE reTepognHa, OTKNOHMBLUUCE OT HEE
He Gonee yem Ha £15 kly, Nopcrpo-
e4HbIMI KOHOEHCaTopamMn nobeiTecs
MaxKCHUMansHORN aMnAnTyabl curHana c
4acToToi BrerHnin Ha peancTope R9.
HacTpoiTe BXOAHOWM CUrHAN TOYHO
Ha 4aCTOTY OAHOI0 M3 KAHANOR yNpas-
neHva (Hanpumep, Ha 4YacToty rete-
poavHa nnoc 11,6 ki) u npoeepbTe
HaNM4ne curHana c 4acToTon OueHnn
Ha Kaxaom M3 YeTelpex BbiXx0A0B pas3-
getenTens. MakcumansHolil paamax
HEMCKaXEHHOrO curHana Ha nwbom
BbIXOAE nonxeH buite He merHee 0,4 B.
KoadhduumedT nepenasn ycunmtens
Ha OY DA1 MOXHO U3MeHWUTL Noadop-
KOW CONpOTMBIEHNA peancropos R11
nRB13.
Moaknio4vs K 0AHOMY U3 BLIXOAOB Cep-
ponpwBeog, yoeawTeck B NOAHOW padoTo-
CNOCOBHOCTH NPUEMHINKE. =

MOAYNbHAS PEKJTAMA

HOBbIE HABOPBI
Ha POGGUACKOM pbitke!
Cebiwe 200 monenen!
Ana noma, 6uaneca v odpuca.
8-495-545-92-41
WWW.RADIO-KIT.RU

* * *

Co3panue cuctem Ha Gase FPGA
W MHOTOSiAepHLIX npoueccopos DSP:

* NPOEKTUPOBaHWE UMDPOBEIX YGT-
poicTe Ha Ba3e nporpaMMupyembix
NOTMYECKUX  WHTErpanbHbix  Cxem
(FPGA) dupm Xilinx, Altera;

« pazpaboTtka |P-agep Ha bHaze
FPGA,

* peanu3auwa anropuTMoB undpo-
Bow obpaGotkm cwrHanoe Ha Gase
FPGAXilinxn 8-aaepHLIX NpoUeccopos
6678 Texas Instruments no T3 3akas-
HMka,

* CO3OAHVE MHOMOKaHaNbHLIX Cuc-
TEM perncTpaunin n obpaboTkn curHa-
NOB C NPUMEHEHWEM COBPEMEHHbLIX
BuicTpopencTeyowmx ALMN » LIAT,

« pa3paboTka NPorpaMMHOro koaa
Ha a3bike VHDL Ha ocHose anroputma
3akasuvka;

* HanNVCaHne Crneuwanu3npoBaHHo-
ro NO ana W3aMepuTensHO-yNpaensio-
WX CMCTEM Ha A3bikax C++, C#;

* NPOEKTUPOBaHWE (HYHKLMOHANBHO
3AKOHYEHHBLIX M3OENWA 3NEeKTROHHON
TEXHWKM;

* MAroToBnNEHWe npoToTuna CEDHI‘JI-
HOrO nagenvsa no cneuudukaumn aa-
Kas4uka. |

3A0 "Komnanus Curnan”,
r. Mocksa
.signal.ru

signal@signal.ru
Ten. (495) 626-20-40




OcBelweHne NoMeLeHnm
nocnegoBaTtenbHO COeAUHEHHbBIMU

ceeToAoMOAHBIMWM NaMmnaMm
A. KAPIA4EB, r. XXenesHoropck Kypckoii o6n.

CerogHs cywecreyeT TeHAEHUWA 3aMeHbl NamMn HakanwsaHus
6onee 3KOHOMUYHBIMU U A ONIFOBEYHLIMN CBETOANOAHLIMW NTAMNIaMU.
B 00bI4HbIX NIOCTPax M CBEeTU/bHMUKAX 3TO chenartb HecsoxHo. Ho
3aMeHUTs CBeToaAMOAHbIMKW COdUTHBIE Nnamnbl HakannsaHwAa B
OTKPBITbIX TOYEYHbIX CBETUABHUKAX He Tak npocro. CeeroguonHsie
namnsel ¢ HeoOXoAUMbIMK NapamMeTpamMu, pasMepamd M BHELUHUM
BMAOM Ha NpMNaBKax MarasMHOB MOXHO HaWTHW faneKko He Bcerpga.
Ecnu xe npeanonaraeTcs perynupoeares SPKOCTb OCBeLjeHus, TO
HanTH NOAXOAALME A1 ITOr0 CBETOANOLHBLIE NaMrbl eLUE C/IoXHee,
43 M CTOAT OHW 3HAYUTENbLHO A0POXe, YemM He fgonycKawuwue pery-

nupoBaHus.

S O4Y NPeonoxuTh BApWaHT OCBELUEHWR
JAnomeweHnii ¢ nocnegoBaTebHbIM
COBVMHEHWEM HECKONLKUX CBETOAWOOHLIX
namn. lNpensaputensHo HYXHO yaannTh
143 3TUX namn ux cobcTeeHHbIE ApafBepbl.
3artem, coeguHMB BCE namibl NOCNeA0Ba-
TENLHO, 3anUTaTs KX OT OOLLEro NCTOHHN-
k@ cTabunuanpoBaHHOTD TOkaA.

KoHe4Hno, 410Dl 3ameHnuTs napan-
nenbHOB COBAWHEHWE namn rnocnefosa-
TeALHBIM, NOTpebyeTca nepeaenka npo-

CTRPOA XO0Tb OJJ,HOI:! namnbl vnn camoro
Gnoka nuTaHna NoracHyT Boe namnbl. Ho
Nocne nNpeanaraemoro yMeHsWeHWA Toka
Ha 10...20 % (47O NWWb HE3HAYMTENLHO
CHWUX3EeT APKOCTE CBE‘-IGHMFI} OHW NepecTa-
HYT HE TONLKO TepsaTh APKOCTL B pe3ynera-
Te aerpanauvi ceetToanonos, HO W BbiXo-
OWUTL U3 CTPORA 40 NCTe4YeHns 00BLLAHHOIO
W3roTOBUTENEM CPOKa CNyxoel. Mopxno-
4aTb BIOK NUTAHWS PELIeHO 4Yepes pasb-
&M, 4ToDbl MOXHO BbIND ONEepaTMBHO OT-
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BoAkW. HO B pe3ynstate NOAESITCA HOBLIE
BO3MOXHOCTH, HEOOCTYMNHbLIE NPWU napan-
NensHOM coeguHeHun. Bo-nepebix, MOX-
HO DyoeTr oQHOBPEMEHHO PEerynvpoBath
ux apkocts. Bo-BTOpeIX, peanu3oBatk
"nexypHoe” OCBeLEHNE, NPY KOTOPOM Ye-
pe3 namrbl TEYET OYEHb MaNeHbKMin TOK —
Takoi, ytobbl APKOCTE OcBeweHwAa Gbina
[OCTATOMHOW ANA NEPEMELLIEHUS N0 KOM-
HATE WNK KBAPTWPE, HO HE MeLlana oTab!-
XaTs. B-Tpetbux, B pexume makcumanb-
HOW $IPKOCTH MOXHO YCTaHOBWTb TOK
4Eepea namnbl MeHblWe TOro, KOTOPbiA
NPOTEKAN 4Yepe3 HUX NPW NUTaHuKm ot
COBCTBEHHEIX ApaliBepos. ITO yBEANYWT
Cpok cnyxObl CBETOAMOOOB B Namnax w
KOMMNEHCUPYET pacxofbl Ha nepenenky
NPOBOAKH.

KoHEYHD, MWHYCOM 3TOro npepnoxe-
HUS MOXHO CYMTATL TO, 4T0 NP BLIXOAE W3

peMOHTUPOBATE Ero WK 3amMeHnTbL 3anac-
HiIM.

B peaynstate 3IxKCrnepuMeHTos Bbino
YCTAHOBNEHO, 4TO NNaBHaA pPerynuposka
APKOCTW OT HYNS 00 Makcumyma coBep-
WeHHO He HyxHa. Bnonue pocrtatoyHo
ABYyX PeXnmMOB. MaKCUMANbHOR APKOCTH
ANA 4TEHWA W APYrUX 3aHATUA 1 HEAPKOR
NOACBETKW ANS NpOCcMOTpa Tenenepenay
WnK NOAroTOBKKW KO CHY. Boe npyrve rpa-
[auun SPKOCTH OCBELIEHWS, CKOpee Bce-
ro, He 6yayT ucnone3osadbl. [Moatomy
6bIN0 pelweHo OTka3aThCH OT NAaBHOor
PEryNMPOBKY APKOCTW, @ PEXMMbI OCBE-
LWEHWA NepeknioYarts 0bbIYHLIM ABYXKNa-
BULLHBIM BbIK/IIOHETENEM.

Mo npegnaraemomy cnocoby s BeINON-
HWN OCBELWEHWEe OBYX KOMHAT, B Hux wc-
NonNbL3oBaHsl pPa3Hble Bnokm nuTadne,
MOCKONBKY NPUMEHEHBI HEOOWHAKDBHIE N0

KOHCTPYKLUMI W NapameTpam CBeTOanog-
HBIE Namnb.

[ns nepeon komHaTel Ouinn npuobpe-
TEHb! LWECThL CBETOAMOOHLIX NamMn ¢ pado-
YUM HanpsaxeHnem 12 B ¥ MOLLHOCTBIO
3,5 Br. Wx pasbopka nokaszana Hanuuue
npansepa. 47066l onpegenuTeCH ¢ napa-
MeTpamu Baoka nuTaHus, OeINK N3MEPEeHbI
BBIXO/HbIE HANPAXEHVNE W TOK ApaiiBepos
HeCcKonskux namn. OHKW OKa3anvuch PaBHLI-
mu npubnuantensHo 6,6 B u 440 mA. Mo-
HHATHO, 4TO BNOK NUTaHKA NocnenoBaTens-
HO COEAVHEHHBLIX CBETOOMOAHLIX Y3nos
LWEeCTW Takux namn gonxeH obecnevnears
cTabunuanpoeadHuin Tok 380...400 mA
npu Hanpsxexun 36...40 B.

Ona BTOPOW KOMHATL @ npuobpén
DecsTb CBeTOAMOAHLIX CBETUILHWKOB,
NPEeaHa3HaYeHHbIX ANA YCTAHOBKW B run-
COKapPTOHHLIE NOTONKKW. Y K&XEOro na Hux
WMENCH CBOIA BLIHOCHOW GNOK NUTAHWA C
HanpsxeHvem 12 B v Tokom 160 MA. B
3atoM cnyyae obwmii BNoK NUTAHKA 40N-
weH Bouin obecrneunts cTabUnU3npoBaH-
Heit Tok 130...150 MA npy HanpsxeHun
120...125 B.

Cxema Gnoka nutanus ond CBETOAWMOL-
HblX amn B NepBoi kKOMHATE npeacrasne-
Ha Ha pMe. 1. B HEM NPUMEHEH 3NeKTPOH-
HbIW TpaucdopmaTop Ana 12-BONLTHAIX
ranoredHeix namn. OrpaduunTens Toka
cobpaH No NPOCTON W WWPOKD M3BECTHOM
CXEME HA NMHENHOM WHTErpanbHOM cTa-
bunuzatope Hanpaxeswa LM317T Mpe-
WMYLLIECTEO TAKOrQ OrpadMynTens — npo-
cTOoTa, OTCYTCTBME nomex u Hebonewoe
HUCNO UCNONb3yeMbix AeTanei. Ho ecte u
HenocTartok. Mpu BXOQHOM HanpsXeHmm
Honee 37 B oH BOWTCA KOPOTKOrO 3aMbika-
HWSI HAFPY3KW, MNOTOMY HTO BCE BLIXOAHOE
HAMPAXEHWE BLINPAMUTENS NPW 3TOM OKa-
3LIBAGTCH MPUNOXEHHBIM MEXY BXOAOM U
BBIXOAOM MUKpPOCXeMbl-cTabunuaaropa u
BLIBOAMT B€ U3 CTPOX.

CerteBoe HanpsXeHve nocTynaer Ha
INEeKTPOHHLIR TpaHchopmaTop U1 npu
3aMbiKaHuK BeiknouaTens SA1.2. Ecnw
BbikAOUaTeNb SA1. 1 Npu 3TOM PasoMKHYT,
cummcTop VS1 ocTaérca 3akpuiteiv, 06-
moTka pene K1 oB6ectoqeHHon, a ero KoH-
TakTel K1.1 pasomkHyTeiMK. TOK CBETO-
AVOOHBIX NAMMN OrpaHiyeH pes’nucTopom
R6 Ha ypoBHE, 3HAYUTENBHO MEHbLUEM
Nopora OrpaHuYeHWA yana Ha MUKpPOCxe-
me DA1. 310 pexum noHWKeHHOR APKOC-
™.

Mpw 3aMbikaHuy Beiknw4yatens SA1.1
(ecnu SA1.2 yxe 3amkHyT) cumucTop VS1
oTkpeiBaeTca, pene K1 cpabatbigaeT, WyH-
TMpyA kouTtaktamu K1.1 peauctop R6.
HYepea ceeTOAMOAHBIE namnbl Teneps
TEYET TOK, OrPaHUYEeHHbLIA MUKDOCXEMO
DA1. 370 pexmmMm MakCHManbHOW APKOCTH.
CUMUCTOP NPUMEHEH ANA Toro, 4Tobbl He
BO3HWUKANA CUTYaUMA, Koraa nocne pas-
MbikaHWA Boikno4atens SA1.2 ceet rac-
HeT, HO oDmoTka pene K1 octaercs nog
TOKOM, ecnu Bolkno4aTens SA1.1 3abeinn
PA3OMKHYTh.

Uens C2R2 sawmuaeT cUMMUCTOP OT
NOXHLIX OTKPBIBAHUA nog OencTBrem
NMNYNBCHBIX MOMEX, BO3HWKAOLINX B CETH
MpY BKIIOYEHUW ¥ BLIKOYEHU pPaznmy-
Hbix anekTponpubopoB. HomuHane! ee
3INEMEHTOB NPUAETCH, BO3MOXHO, noabu-
paTe akcnepumenTansHo. Conportmene-
HUe peauctopa R2 mMoxeT nexarts B npe-
penax ot 47 no 470 Om, a eMKOCTE KOH-
pencaropa C2 — o1 0,01 go 1 mkd.
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Mpuém cTaten
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PAOWO Ne 10, 2018

KoHeuHo, moxHo oBoiTHCs 1 BoobLLe
Hea cummcTopa, HO ANA 3TOro NPUAETCH
MAMEHWTE NOAKNIOYEHWE MPOBOADB K
BbiKNo4aTeno SA1. Takoh BapuaHT cxemal
fnoka NUTaHne NpencTaeneH Ha puc. 2.
Ha nepsbiin B3rNAL, K2XETCH, 4TO BApPMaHT
C CUMUCTOPOM BOOGLLE HE HYKEH, HO 3TO
He coecem Tak. Ecnu npu ycTadoeke Bno-
ka nuTtaHua, cobpaHHoro no cxeme pvc. 2,
nepenytate NpoBOAa, WayuiMe ot Bbi-
kniouarens SA1 k cety v K Niaskon BcTas-
ke FU2, paborta ycTtpoictaa nokaxeTtcs
HopMansHoi. OoHako nNpu 3amkHYTOM
BoikniouaTene SA1.1 WU pasoMKHYTOM
SA1.2 obmotka pene K1 octaHetcs nofg
TOKOM. M BRIACHWMTCA 3T0 NWWL MO MANKLW-
HeMy NoTPetneHuio INEKTPOIHEPT I MK
no Harpeey KOPNyca Pene nNpu BelKNIOYEH-
HOM OCBELUEHNI.

Y1066l co30aTh uens 0BpaTHOR CBH3N
no HanpaxeHWwlio, BO3bMUTE OTPes3ok
0BLIYHOTO MOHTAXHOMO nposoga v 0gHuM
ero KOoHUoOMm HamoTanTe OBa BWTKA HA
Marsuronposoge Tpascgopmaropa 11, a
APYTM KOHLOM — [BA BWTKE Ha MarHnTo-
nposoae Tpaxchopmartopa T2. Ceabop-
HEIE KOHUBI NPOBOAA COBAWHWUTE OJHO-,
OBYXBATTHLIM pe3nctopom R, conpo-
Tuenenuem 6,8 Om. 3atem Brnw4MTE
INEKTPOHHBIM TpAHCHOPMATOP B CETh 1
M3MEepPLTE HanNpAXEHWE Ha ero Beixpae
6e3 Harpyaku. Ecnw Hanpsxedve oT-
CYTCTBYET, W3MEHWTE HanpasneHwe Ha-
MOTKW A0NONHHUTENBEHBLIX BUTKOB Ha O0HOM
M3 OByx TPAHCpOPMaTOpPOB.

MapannensHo BeIXOOy He NoKasaHHoro
Ha cxemax puc. 1 1 pic. 2 BLICOKOBONLT-
HOrQ BLINPAMUTENLHOTD MOCTA 3/1BKTPOH-
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SNekTpoHHLIA Tpanchopmartop ansa
12-BONLTHLIX FanoredHbix namn Geino
pPeLeHO NMPUMEeHWUTE 418 NUTaHWA CEeTO-
OWOA0B, NMOCKONbKY Y MEHA HEe 0Ka3anock
ofblYHOrD TpaHchopmaropa nocTaTtod-
HOWM MOLUHOCTA 1 HeGoNbLWKWX rabapuros.,
CymmapHas MOWHOCTE, notpebnaeman
CBETOAMOAHLIMU NAMNamMu, B paccMmaTpu-
BaeMoM chnysae Hesenwka, okono 20 Br,
noatomy noponner paxe 40-BaTTHBIA
ANeKTPOHHBIA TpauchopmaTop. Ho nepe-
[enbieate Bro W3-3a manedHekux rabapw-
ToB Bynert He oueHb yaoGHO. Jlyylwe BaaTh
ANBKTPOHHBIA  TpaHchopmarop  MoLL-
Hocteio 80 BT, ocHaweHHwbiad tpaHcdop-
matopami HONbLIero pasmepa, HamaTbl-
BaTh Ha KOTOPLIE AOMNOMHWUTENEHBIE BUTKW
bynetr nerde. B Takom 3nekTPOHHOM
Tpavchopmarope ycTaHoBNEHbl Q0BOMb-
HO MOLUHLIe TpadsucTopsl MJE13005,
MJE13007 wnm paxe MJE13009, koto-
pbIM OOMNONHUTENBHEIA TENNOOTBO4 He
notpebyerca.

Mpexge BCcero, B 31eKTPOHHOM TPaHC-
dopmartope cnenyer 3aMeHUTe Uens 0b-
paTHOW CBA3W NO TOKY Uenki obpaTHol
CBA3K NO HANPSXenno, 4Tobel oW Mor
pabotate 1 nNpu HebonblWok Harpyake,
korga cBeToaunogHble namnsl CBETAT C
MOHWXEHHOW ApkocTeio. Lens obparHon
CBA3W Mo TOKY npeactasnaer cobow npo-
CTO NPOBOA, NMPONYLWEHHbLIA B OKHO MarHmn-
Tonpoeona TpaHcdopmaropa T1, seinon-
HEHHOrO Ha QEPPUTOBOM KOMbLUE AnameTr-
pom okono 5 mm. OTnaninTe ofnH KOHEL,
3TOro NPOBOAA OT NEYATHOW NNarsl, BuiTa-
WUTE ero W3 OkHa MarHMTonpoBona wn
CHOBa NPUNaniiTe Ha NpexHee MecTo.

Txﬁaa

HOro TpaHcdopMmaTopa XxenatensHo nog-
KIMO4UTE B HYXXHOW NONAPHOCTA OKCUIHbIA
xoHgeHcaTop émkocTsio 10...20 mek®d Ha
400 B.

Ovens nogpobvo nopobHan nepe-
AenKka 3anekTpodHOro TpaHcdopmaropa
onwucaHa B ctatee [1]. MNocne Hee oH He
TONLKO CTAHOBWTCA CNOCOOHLIM pabdo-
TATh NPW OYEHbL MANo Harpyske, HO U
nepecraer HoRThCA KOPOTKOro 3ambika-
HWH BbIXO4d — 37O HECOMHEHHOE 00C-
TOMHCTBO.

Bropan Heofixoonmana nepepenka
3NeKTPOHHOro TpaHcdopmartopa — yaa-
NUTh © ero tpadchopmaropa T2 umelo-
WYOCsH BTOPUHHYIO OBMOTRY, Aa0WYyo
BbIXOAHOE Hanpsaxenve 12 B. Mocne ato-
ro HamOTaTk HOBYIO 0BMOTKY C OTBOAOM
0T cepenwHsl (Ha puc. 1 W puc. 2 —
obmoTru Il u llg) Ha TO HanpsxeHue, KOTo-
poe TpebyeTcs B M3roTasIMBaAEMOM YCT-
poiicTee. B paccmaTtprBaemMom cny-ae Ha
BLIXOE OBYXMONYNEPUOLHOND BuINPAMA-
Tens Ha guopax VD1 n VD2 HyxHO nony-
YWTe Hanpsxedue okono 40 B. 91o 3na-
YUT, YTO B Kaxpou n3 obmoTok I, n lls
A0NKHO BbiTk B 40/12=3,33 pasa Gonbwe
BWTKOB, 4€M B yganéHHoyn BTOPWYHOW
obMOoTKe.

HoBbie BTOPWYHLIE OOMOTKW YOODHO
HamaTkiBaTh OAHOBPEMEHHO CNOXEeH-
HEIM BOBOE W CNerka CBMTBIM W30NUpo-
BAHHBIM MOHTaxHbLIM nposoaom. [Mpn
3TOM AONONHUTENBHAR UZONALWA MEXAY
NEPBU4HHOR W BTOPWYHBIMKM 0OMOTKaMK
He noTpebyertcH. CedveHve npoBoaa BTO-
puyHbIX obmoTok "no menn” DONXHO
6uiTs He meHee 0,12...0,2 mm®. KoHey

oBmoTkr 1, coepMHWTE € Havanom
oBmoTku llg — ato Byner cpeaHas Touka.
Ecnu xe B csobogHOM npocTrpaKcTee
OKHE MarHuToNpPoBOAA ABE BTOPUYHLIE
00OMOTKM HE yMEeLWaTcH, HamoTante
OfIHY C TEM YMCNOM BMTKOB, 4TO HYXHbI B
O[HOW W3 ABYX, A BeINpAMUTENsL cobepn-
T@ NO MOCTOBOW Cxeme. 3T0 yBenuuut
YMCNO AMOA0B B HEM 00 4YeThipEx un
HEMHOIO YBEAWYUT NafeHWe Hanpaxe-
HWA Ha Quogax.

lMpumennaTs 8 BNOKe NUTaHWA 3neK-
TPOHHBIA TpaHchopMarop BoBCe He 06a-
3arensHo. MNpy HAaNWM4YUKM CTansHOro Mar-
HUTOMpPOBOAA NOOXOAAWMWX pa3Mepos
MOXHO HaMoTaTh OBBIMHBIA NOHWXAIOLLLWA
TPaHCGHOPMATOP W NWTAThH BRINPAMWUTENE
Ha guopax VD1 w VD2 0T Hero.

Huogei FR106 MOXHO 3ameHuTe Opy-
MK BLICOKOYECTOTHBIMW BhiINPSIMUTENb-
HBIMW OUO4aMWN C AONYCTUMBIM 0BpPaTHBIM
Hanpsxennem He menee 100 B n makcu-
MankHLIM - BBINPAMAEHHBIM  TOKOM  He
meHee 1 A. Hanpumep, anopgamm FR107,
FR157, FR207, FR307 wnv avonamwu
WoTkn SR106, SR110, SR306, SR310,
SRS506, SR510. MogoiayT U OTEYECTBEH-
Hbie anoael KA213 ¢ niobbivm GykBEHHBIM
WHOEKCOM.

OkcuiHee konaeHcaropsl — K50-35
wnu noaobubie. MNOCKONLKY KOHOEHCATOD
C4 (C3 Ha puc. 2) paboraer Ha vacTore
50...100 kTy, OH OOMKEH WMETL HWU3KOE
IKBUBANEHTHOE NOCnegosaTensHoe Co-
npotuenexue. Ecnn npubopa ana name-
peHus 3TOrc napaMertpa HeT, 4epes
20...30 mun paboTwl Bnoka NUTaHWA Noa
MONHOW Harpys3kon NpoBepsTe Temnepa-
Typy atoro koHaedcatopa. Ecnn om
38METHO Harpencs, ero Ny4le 3ameHnTb
ApYrum.

WHTerpancHelit ctabunuaarop Hanpa-
xeuna LM3177, koTopeldi MOXHO 3ame-
HUTL OTedecTEeHHbIM KP142EH12A, yc-
TEHOBWTE Ha TENNOOTBOA C NNOWAALI0 OX-
naxpawoluein nosepxHoct 50...100 om”.
3ameHa cumuctopa MAC97A6 —
MAZ00607, ogwako peswctop R1 npw-
nervca nopobparte, 4tobbl obecneynTs
HaAEXHOe OTKPLIBRHWE CUMMUCTOPA.

asHoe Tpebosanue k pene K1 —ero
KOHTaKTB! O0/KHBI BbIAEPXVBATE HaNP:-
HEHWE W TOK UEenovki CBEeTOAMOOHLIX
namn. Mcxons na pabovero toka obMoTKM
pene, BubpanT EMKOCTE KOHAEHCATopa
C1 {npubnuautencHo 1 Mm@ Ha kaxasie
60 mA Toka). 310 ponkeH GuiTb KOHAEH-
catop K73-17 Ha yka3aHHOe Ha cxeme
NOCTOAHHOE HANPSKEHWE UKW aHanoruy-
HblIA MMNOPTHBIA.

B cnyyae npUMeHeHa BMECTO YKa3aH-
HOro Ha cxeme pene SRD-12VDC-SL-C
pene SRD-24VDC-5L-C, ob6bmMoTka koTO-
poro paccuitada Ha sasoe Oonbwee
HanpAXeHue n, COOTBETCTBEHHO, BOBOE
MEHbLUMIA TOK, EMKOCTL kKOHOeHcaTopa C1
AonxHa BGbITe yMeHbLIeHa NpUBNMauTens-
HO BO CTOMBLKO XE€ pa3s no CPaBHEHWO C
ero EMKOCTbIO, YKa3aHHoW Ha cxeme. Ana-
NOrKM4HO CregyeT nocTynuTb, NPUMEHAR
apyrve pene.

Bmecto BuinpaMuTensHoro MocTa
KU407A nogonngér niobon na KU4026—
KLI402r, KLA402XK, KL402K1, KLA05A—
KU405I, KU405XK, KU405M. MoxHo
coBpaTk MOCT W M3 YeThiPEX OTAENbHbIX
OVO[0B C OONYCTUMbIM BhIMPAMASHHbLIM
TokOM He Mmedee 100 MA » obpatHbiM
HanpsxeHnem He menee 300 B.



Cofpae 6ok nuTaHua, NOAKNOYUMTE K
ero BbIXOAY BMECTO CBeTOAWOAHLIX namn
peaucTop conpotuenenvem 65.,.80 Om u
mowHocTeo 10,..20 Br yepea munnnam-
nepmeTp. Brknio4we YCTPOWCTBO B CETh,
3AMKHWATE BuIKNO4arenn SA1.1 n SA1.2.
MamepesTe TOk, TEKYLLWA Yepes Harpy3o4-
Hell pesucTop. Ero aHadeHme 3aBucuT oT
conportusnerua peawctopa R5 (R3 Ha
puc. 2), BOamMOXHO, COMNpoTUBNeHue 310-
ro peaucropa npuaétcAa nogobparts u
[axe COCTaBWTb ero W3 HecKONbKuX
peavcTopos. Kak yxe 6eino ckasawo, nnsa
yBENWYEHUs CpoKa cnyx6bl cBeTOAMOA0B
TOK ponxeH BuiTe Ha 10...15 % menbule,
4eM MpPW WX MUTaHuW 0T MMEBLUMXCH B
namnax gpaveeposB. f ycTasHOBMN TOK
380 mA.

MuHMMansHyld SIPKOCTE OCBELIEeHUA
(NpK pasomkHyTOM Bhikmoyarene SA1.1)
ycTaHosuTe Noabopkoi CONPOTUBNEHWA
peavctopa R6 (R4 Ha puc. 2).

Mocne 20...30 mun pabotei Gnoka s
PEXUME MEKCUMANbHON APKOCTA Xena-
TENbHO MPOBEPUTL TEMMEPaTtypy Tenno-
oTteoaa ctabunuaaTtopa DA1. Ecnu oH
CWMNBHO Pa30rper, 3Ha4uT, HarpaxXeHue
MEN QY BXOAOM 1 BbIXOAOM cTabunuaarto-
pa chvMWKoM Benuko, 41obbl uHTerpasnb-
Hbili cTabunuzaaTop He neperpeBancs,
PAs3HOCTE HAMPAXEHWI HAa ero Bxoae wu
BLIXOAE MPWY MaKCUMaNsHOM HarpsaxeHun
B cetn (~252 B) He gomkHa NpesbillaTs
5...6 B, wHa4e noTtpebyertca NMpUMeHuTb
Gonee addekTuBHbIR TennooTeon. Ha-

B paccmarpueaeMom crniyydae y3en auim-
Tel COCTOWUT M3 Heynpasnsemsblx CUMU-
cropoe VS1—VS4, Tpunuctopa VS5,
avopa VD5 w peawcropa R4, Ytobel He
MOBTOPATLCS, Bro OMUCaHwe 30eck He
npyMeoauTCS.

Korpa 3amkHyTel BeikmodaTenn SAT.1
v SA1.2, BCe TPK racawmx KoHAeHcaTopa
COEOMHEeHbl NapannensHo W Namnbl CBe-
TAT € MakcumanbHonm apkocTelo. [Mpwu
3aMKHYTOM Bbikno4arene SA1.1 v paso-
MKHYTOM SA1.2 ApKOCTb HECKONLKO
MEHbLIE, MOCKONbKY B UENb MUTaHWUA
Namn BKNOYEHB! TONBKO KOHOEHCATOPb!
C1 u C3. Ewe meHblUe APKOCTh CTaHET,
€C/I Pa30MKHYTh BbiKNOHaTens SA1.1 u
3aMKHYTb BelKOH4aTens SA1.2, ocTtasue
NOAKNKHEHHLIM TONLKO KoHaeHcaTop C2.

OHAKO BbILLIECKA3AHHOE He YYUThIBAeT
BAWAHWMA HA NPOTEKAIOLWWIA Yepes CBeTo-
AuoaHBIE namnel TOK yana Ha OY DA1.1 un
cocTaBHoM TpadaucTope VTIVT2. lNoka
3TOT TOK HEBENWK, MaAeHUe HanpmKeHus
Ha peaucTtope R10 meHblie HanpsxeHus,
YCTAHOBNEHHONO HA HEeWHBEDTUPYIOLWEM
sxoge OY noacTpoeyHeIM pPe3aucTopoM
R8. B atoi cuTyauun HanpsxkeHwe Ha
Bbixoge QY GNM3K0 K HanpaXeHwo ero
nuTaHuA, crabunuauposaxHoro crabu-
nutpoHom VD6. lMoatomy cocTasHoW
TpanaucTop VD 1VD2 NONHOCTLIO OTKPLIT 1
Ha TOK B LLeNW CBETOAMOAHLIX Namn BNUA-
HWA HE OKa3bliBaeT.

C ysenuyeHwem TOka (Hanpumep, 8
peaynsTate MOBbILEHWA HanpAXeHWA B

LM3177, He BouTcs KOPOTKAX 3aMbIKAHWR
Harpyaku. EctecTeenHo, oH MoxeT Dbtk
MPUMEHEH W B NPenbigyluux BapuaHTax
BGnoka nuTaHwa.

TpyooEMKOCTE WM3raTOBNEHWA 3TOrO
BapuaHTa 6/10Ka NUTAHNA HAMHOTO MEeHb-
e, 4eMm OnucaHHelX Bbllwe Bnokos, Mno-
CKOMBKY B HEM OTCYTCTBYET peneiiHbii
y3en ynpasneHunA ApKoCTbiO 1 TPebyloLuin
Nnepenenky snNexKTpoHHbin Tpadchopma-
TOp. EMKOCTb KOHAoeHcatopos C1—C3
ny4uwie nogobpars 3KCNepuMeHTansHo. 9
OCTAHOBUACS Ha CYMMAapPHOW &MKOCTU
4 MkD 1 NPUMEHWN UMNOPTHLIE NNEHOY-
Hbl€ KOHOEHCATOPb HAa NOCTORHHOE
Hanpsxenne 630 B.

Nuoabl 1TN4007 MOXHO BEINAATL M3 He-
ucnpasHoro Bannacra aHeprocbeperaio-
wiein namne. Crabunutpon 8141 nonyc-
TUMO 3aMEHUTE OTeYecTBeHHbIMK 18145,
0814B nubo wmnopTHeiMn 1N4739A—
IN4742A. NoacTpoedHsld peauctop R8
KenatenbHo NpUMeHWTb MHoroobopoT-
Hbild, Hanpumep CMN5-1A. TpawaucTop
MJE13003 HeobxoouMO YCTAHOBWTh Ha
TENAOOTBOA C NNOLWANLID OXNAMAOLLEN
nosepxHocT 50...100 ocm®. OH moxeT
ObiTe 3amenen Ha MJE13005, MJE13007
unu MJE13009. Bce a3t TpadavucTopel
MOXHO HaiT B Bannacrax sHeprocbepe-
ralowwmx namn. B ka4ecTee ux 3ameHsl no-
A0NAYT OTEeHeCTBEHHbLIE BLICOKOBONbTHLIE
TpanaucTopbl KTB12A, KT812B, KT8266,
KT828A, KTB28B, KT838A, KT84065,
KT8468, KTE59A 1 um nogobHee.

C12mKk=x C31TmKx
«630B = 630 B |
VD5 {N4007| R57.5«k DA1 LM358N +
Bt L — K caetoguogHsim
SA1LY Ty (-38(1.:h V54 5%6 a TAMIEN
VD1 vDa q L] 1
vsz ] RO 1k
1 E‘f . DB4 Cc4 ‘Lj‘.l%g‘ CE‘ 313"00 1 SN, MJgIB‘lDO‘I
vs2 1000 T2/ il
SA12 =630 B et T =160 B [/ R7 e VT2
430 [4 MJE 13003
i VS1 DB3 o By
o VS5 net4r
5 R2.680 K TRa300 Wivsor h
8 Fut l ne 9
470 x
" 05A Rawn Cr w168
Puc. 3

npaxeHwe Ha sxoge ctabunuaatopa npu
HEOBXOQMMOGT MOXHO M3MEHWTL, OTMO-
Tae WK OOMOTas pPaBHOE YUCN0 BUTKOB
obmorok Il; v ll; Tpancdopmaropa T2.

Mpw HanaxneaHWy OrpaHUHNTENS TOKA
W Ero OKOH4YaTensHoM MOoHTaxe He 3abbi-
BaliTe, 4T0 MPU HanNpPsxXeHun He Bxoae
Mukpocxembl Gonee 37 B koporkue
3amblkaHnsa e€ Bbixoga HegoNyCcTUMbI.

Cxema Bnoka nuraHks ansa BTOpPOR
KOMHaTel NMpeacTagneHa Ha pwuc. 3. (lo-
CKONbKY 30EeChk LEernoYke CBeTOAMOOHbIX
namn TpebyeTcA CpaBHUMTENbHO BLICOKOE
HanpsXeHWe, 3NeKTPOHHLIA TpaHchop-
MaTtop HenpumeHum. [na rawiedus ua-
NULLKA CEeTeBOr0 HANPHXKEeHWsa NpuLLnoce
WCNONL30BATE KOHAEHCATOPLl. 3T0 3Ha-
4UTeNbHO ynpocTuno Gnok. HpkocTts oC-
BELLEHWA BbINO peweHo N3MEHATb, KOM-
MYTUPYS racalme koHaeHcatTopel Cl1—
C3.

Ana npenoTspauieHns BbiXxoga w3
CTPOS CBETOAMOAHBLIX namn npu npoboe
racalmx KoHpeHcaTopos 8 Gnoke npu-
MEHEHAa 3aLiMTa, ONMcaHHan 8 cTatee [2].

CETU UAW NEPeKNiOHEHNA racaAlMX KOH-
OEHCaTOPOoB) MageHWe HanpaxXeHws Ha
peanctope R10 pacrér. Korpga oHo rnpu-
BAvKaeTCA K HAMNPSXKeHWo Ha HeMHBEPTU-
pyowwem sxone QY, HanpsaxeHne Ha Bbix0-
ne OY napaer, B pe3ynsTate 4Yero cocTas-
HOM TpaHaucTop VT 1VT2 yacTuyHO 3akphbi-
BAeTCHA, He OaBaA TOKy Yepes famnbl i
peauctop R10 npesbicuTe Mopor orpa-
HUYEeHWUH.

PekomeHayeTcs ycTaHoBUTe noa-
CTpoeYHEIM peaucTopom R8 Takoi nopor,
NPy KOTOPOM TOK YEpe3 CBEeTOAWOAHLIE
Nnamrisl HEMHOTO MEHBLLIE TOTO, 4TO Mpo-
Texan Obl NMPU 3aMKHYTBIX BbIKNOHATENAX
SA1.1 n SA1.2 B OTCYTCTBME OrPaHUHEHUSA
v Ha 10...20 % meHblue ToKa, LoNyCTUMO-
ro Ans yCcTaHOBNEHHLIX B NlaMmnax ceeto-
pYonoB. B opyrvx nonoKeHWaX BeIKIOHa-
TEREV TOK Yepe3 namnsl W FPKOCTh UX
ceeqeHuns ByoyT medblle, a paccewsae-
Mas Ha COCTaBHOM TpaHaucTope VTIVT2
MOLLHOCTE — HE3HA4UTENLHON.

MNpUMEHEHHBIN OrpaHuyMTens Toka, B
oTnvHMe OT COBpPaHHOro Ha MUKpOCXEMe

Mockoneky BCe aeTany 6noka NuTaHua
C racsammug KoHOeHcaTopamin raibBadHi-
4YECKW CBA3aHbl C CETbI0, BCE 3aMeHbl W
YCOBEPIUEHCTBOBAHWA B HEM cneayet
Aenate TONLKO MOCNE NONHOMO OTKAIYe-
HUA OT ceTu. Kpome Toro, Nnpu ecex pato-
Tax Heoﬁxonumo CDﬁﬂIOﬂaTb MEDBI 3NeK-
Tpoﬁeaonacnocm,

HanaxusaHwe Onoka HayHWTe, NOA-
KMIOYWB K Er0 BbIXOAY BMECTO namn pe-
aucTop conpotusnexduem 800...850 Om
MOwHOCTRIO 10...20 BT 1 BKIIOYEHHBLIA C
HUM  nocneposarteneHo MUKpoamnep-
meTp. YcTaHoBuTe ABNXOK NOACTPOeYHO-
ro peavctopa RB B nonoxerwe makcm-
MansLHOro CONPOTUBIEHWA W 3aMKHWTE
Beikmovatenu SA1.1 u SA1.2. Nepemellas
OBUXOK MNoacTpoedHoro pesuctopa RS,
YCTAHOBUTE MNOPOr OrpaHv4yeHusa ToKa
Harpyaku. [lna yBenm4eHus cpoka cnyxob
namn st orpaHnyunca Tokom 130 mA.

MUHUManNLHYI0 APKOCTL OCBELUEHUA
yCTaHoBUTE rNoabopkoi EMKOCT KOHABH-
catopa C2. ECTECTBEHHO, HYXHO MOM-
HWTb, 4TO MPWY 3TOM 0BILAR EMKOCTL KOH-
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PAOWO Nz 10, 2018

pexcaropoe C1—C3 gomxHa ocTasarscs
NPUMEPHO PABHOW paCYETHOMY 3Have-
HWO. VHBIMK CIOBaMKU, NOCNE YMeHblle-
HUR BMKOCTM KoHaeHcaTtopa C2 cymmap-
HYI0 €MKOGTb koHpgeHcatopoB C1 w C3
HYXHO YBEenW4nTh NpubnuantensHo Ha
CTONBKO Xe.

Yrobwl cuvTaTh HanaxveaHWe 3aKOH-
4YEHHBLIM, NPOBEPLTE Harpes TennooTBO-
pa Tpauauctopa VT2 2a 20...30 mun
paboTol Bnoka B pEXUME MAKCUMANLHON
ApkocTy. ECnv OH uanuiuHe pasorpencs,
3HaYMT, CYMMaApHaA EMKOCTb Fachllmx
KOHAEHCATOPOB BEnukoeata U eé Heob-
XOAUMO YMEeHbWUTL. MOXHO, He n3MeHnd
8MKOCTh, YBEU4YNTE PA3MEp TEMN00TBO-
pa TpanawcTopa VT2, Ho B aTom cny4yae
CYWECTBYET ONACHOCTh MMPEeBbICUTh H0-
NYCTUMYIO ANA HEro MOLLHOCTbL, Paccen-
BAEMYIO C TEMNOOTBOAOM.

Ecnv orpaHviuTens Toka Ha

OY wu Ttpad3auctopax 6Gyper SA1

NPUMEHEH B NPEeAbIAYLIEM Ba- —
pwaHTe Gnoka nuTaHue, He- |

Harpyao4Hblil PE3ancTop 3Aechk Hexena-
TENbHO, 3aBUCUMOCTL TEKYLLEro 4epes
HEero ToKa OT MPUNOXEHHOro Hanpaxe-
HUWA O4eHb CHMNBHO OTNKM4YaeTca OT Takon
e 3aBuCMMOCTH Y CBeTOAMOAHBIX nammn.
Moaromy MoJy4YeHHbIE pPeaynsTaTel oka-
KYTCH HEBEPHBIMAN.

Y1o6b!l HEe NoOBpeaWTh CBETOAMOAHBLIE
namnel, MOBLIWAATE MNOJABAEMOE Ha
Gnok nuTaHua HanpsixkeHne NocTeneHHo,
HA4MHAA C MUHWMANBLHOMO, U CneguTe nNo
MuaImamnepmeTpy 3a Tekylnm 4epes
namnel TokoMm. Korga TOK AOCTUrHeT
3JHaYeHus, NPUHATOrO 3a MaxkCUManbHo
AOMYCTUMOE, MNPEKPATUTE YBENUYMBATL
HanpaxeHue 1 M3MepeTe ero Ha Belxoge
NATP. Ecnu oHo MeHswe 253 B (maxkcu-
ManeHOro, COrnacHo craHaapTy, Hanpa-
KEHWS B CETW), EMKOCTL racallero KoH-

06X0AUMO  YMEHBWWTL CO- lreay =il

MPOTUBNEHME rACALLEro pesuc-
Topa R5 go 2,5...3 kOm. Tpau-
3vcTopsl VT1 u VT2 MoryT GbiTh
paccuMTaHbl Ha MEHblUee Ha- &
npsaxeHne. Ho 4ytofe orpa- =
HU4MTENE He BoANCA 3amblka-
HWIA BbIxOAa, AONYCTUMOE Ha-

MpsixXeHWe KoNNeKkTop—3MuT- 0.5 4

Tep TpaHawucTopos VT1 n VT2
A0MKHO BbITh Donblue, Yem Ha-
NPsXeHWe Ha BbIXOAE BbINPA-
MUTENs.

Wcxopa w3 Toro yto Gnok
NMUTAHWUA C FACALUM KOHAEHCA-
Topom npeactasnaet cobon npakTuyecku
WCTOHHMK TOKa, ro MOXHO WMCMOMb30BaTE
ONs NUTaHWA CBETOOMOOHLI namn n Gea
orpanuymTens Toka. Cxema takoro Bnoka
nokazana Ha puc. 4. o cBOUM napamer-
pam OH COOTBETCTBYET npeasiaylemy
6noky (cm. puc. 3), HO ropaspo npolle
ero. Ho ecTe HEOOCTATOK — B pexXume
MaKCUManbLHON SPKOCTU NPU M3MEHEBHWIW
HanpsKeHWs B CETWU TOK Hepes3 CBETOAMO-
Abl Takxe MeHAeTca. Ecnu npu ymeHsLwe-
HUM HAMNPAXEHUA HWYEro CTPaLIHoro co
CBETOAMOOAMK HE NPOM3OWAET, TO NpH
ero yBeNW4eHWW TOK MOXET MNPEeBbiCKTb
A0NYCTUMODE ANA HUX 3HAYEHNE.

Tem HEe MeHee Takoe NUTaHue CBeTO-
OMOA0B BO3MOXHO, ecni BeiBupate ém-
KOCTh racAllero KoHgeHcaTopa ucxops
M3 MNOBLILEHHOr0 HaNpPAXeHws 8 ceTu. B
3TOM C/iy4ae npyv HOMWHaNLHOM Hanps-
KEHWW B CETW TOK W FPKOCTE CBEYEHUA
ceeToguopnos ByoyT HWXE, HO 3aTO NMpu
MOBLILLUEHWUW HAMPAXEHWS TOK HE MNPeBbl-
CUT O0NYCTUMOIO 3HAYEHNS.

Bnpo4em, nuTtaHuwe CBETOOMOAOB TO-
KOM, MEHBLIMM MakcHMansHOro, ecTb
rMagHoe YCNoBWE WX NPOOOMXUTENbHOW
BeaoTkaszHon paboTe. A HeBoNbLOoe CHX-
WEHUEe APKOCTU MOXHO KOMMEHCUPOBaTb
BONMBLIVM HUCROM Namn.

MNpu nepBoMm BKNOHEHMW B CEeTb
nuTaTts 6N0K € racALMK KOHAeHCaTopa-
MU HYXHO 4epe3 nabopaTopHeid asTo-
tpadchopmarop (JTATP), Ha koTopom
npeasapuTeNbHO  YCTAHOBUTE  MUHK-
ManeHoe HanpsxeHwe. K Bnoky cnegyet
MOAKMOYNTE 4EPE3 MunauMaMnepmeTp
WMEHHO TE CBeTOAWOOHBIE Namnsl, C
KOTOpLIMKU OH DymeT paborath B pafb-
Hewnwem. Mcnons3osartk BMECTO namn

orpaHuumMTens Toka npu konebanunx
HAMPSAXEHUA 8 3NEKTPOCETH W3MEHUTCH
APKOCTL WX cBevenwd. Ho, so-nepsbix,
npu Hebonbwux konebaHusax Hanpsxe-
HWUA W3MEHEHWE APKOCTU CYOBLEKTUBHO
HE3aMETHO. BO-BTprIX. TO Xe& camoe
NPOUCX0QUT U C Namnamu HakanueaHus,
W C NOMUHECUEHTHLIMKU Namnami, a Mol
3TOrO 1 He 3ameqaen. B-tpeteux, 60b-
wre konebaHns HANPSKeHUs B SNeKTPo-
CEeTH, KOTOPBLIE MOMYT BbI3BATL 3aMETHOE
MamMeHeHue APKOCTW namn, OOBOJIbHO
penkoe AgneHue. Bo BcAkom cny-ae, 3a
wecTs MecAues akcrnnyarauuu 6Gnoka
NMTaHWs Hukakux konebaHuin ApKoCTH He
nabmoganock. EcTecTeeHHo, peys upet
0 ropoackoi keapTtupe. B censckoi
MECTHOGTW WNW B rapaxe nepenagst
HaNpPsKeHUA NPOUCXOART NOCTOAHHO MO

NPUYMHE BKNIDYEHUA W BLIKNKD-

YEHWA CBapOYHBIX annapartos,

oborpesaTteneil, CTAHKOB W
OpYrux MOUWHLIX noTpebute-
nen.

XO4Yy OTMETUThL, 4TO €C/ B
BbIKNIOYaTENE WMEEeTCH Moa-

|Puc. 4

AeHcaTopa uNu KoHAEHCATOPOB, 8CIH UX
BKMIOYEHO HECKONLKO, MOXHO YyBenu-
4uTb, ecnu Gonble — ee cnegyer
YMEHbLLLIUTL.

Hanpumep, 8 moém cnyyqae 8 Gnoke,
cobpaHHoM Nno cxeme puc. 4, o4eHb yaad-
HO nopgowen konpeHcatop K78-22 5m
emkocTelo 3,6 MKD © HOMWHANbHLIM Ha-
npaxednem 450 B 13 NOMWHECUBHTHOTD
cBeTUNEHMKA. [pyW HAanNpPAXEHWWM B CeTw
230 B tok ceetoguonos Obin paeeH
130 MA — TOMY e 3HAYBHUIO, HA KOTOPOEe
BblT HACTPOBH OrPaHUYUTENL TOKA B Npe-
osiaywesm sapvadTe. MNpu NoBbiLUEHWK
Hanpaxedna go 253 B Tok BoO3poC BCEro
no 160 mA.

MNoapoBHee 0 TUNAax KOHOEHCATOPOSB,
HanBonee noaxopsaumx ans paboTel 8
Ka4ecTBe racaliux, MOXHO NpoYnTars 8
ncTadHuKax [2] v [3].

PaanensaTe 0OwH KOHOEHCATOPp Em-
kocTeio 3,6 Mk® Ha OBa KOHOEHcaTopa
emkocTeio 1 MKD 1 2,6 mkd | He cTan,
cnpasennuBo paccynuvs, 4TO Ons TOTO,
4ToBbl NONY4MTL EMKOCTE 2,6 MKD, no-
TpebyeTcA ONATb COBOWHATL HECKONLKO
KOHAeHcaTopos. Noatomy 6uiN0 peleHo
NMPUMEHUTL MNOCAEA0BATERNbHOE COeaW-
HeHWe FacaWMX KOHAEHCATOPOB, KOTO-
poe naobpaxeHo Ha Cxeme, a He napan-
nencHoe, xak B Npeapiayllem cny4ae.
YpoBeHb NOHWKEHHOW SPKOCTU OcTancs
BMONHE [OOCTATOYHLIM, XOTA Namnsl B
3TOM Clyyae nNWTaKTCH 4epe3 f[Ba
COEAUHBHHBLIX NOCNEAOBATENBHO KOH-
pneHcartopa, obwan BMKoCTe KOTOPBIX
0,78 mk®, a He 1 MxD, kak B Npeabigy-
LemM cryyae.

MOHATHO, 4TO NPpW NWMTaHWK CBETO-
avonHeix namn ot Gnoka nutanua BGea

cBeTKa knasuw, TO w3obpa-
XEHHBIM HA pwc. 4 BapuaHT
Bnoka nutanua obecnesnT ews
OAVH PEeXuMm OCBEeLLeHWnA —
"pexypHein”. Oka3awiBaeTcHd,
© | CBETOAMOAHBIM Namnam Aoc-
< TATOMHO TOKA B HECKONbKO
- Munnuamnep, 4Tobel OHW cee-
TuUnucek. B MOEM cnyyae Tok no-
CTynan 4epea Asa WHOoMKaTop-
HbIX CBETOAMOAA, YCTAHOBNEH-
HbIX B BuIKNKO4aTene. XoTa OH
Bwin Beero 3.6 mA, atoro oka-
3anock AOCTAaTO4YHO, 4T0B6l BCE AECHAThb
namrn 3ameTtHo ceeTunucb. Mx ceederne
3aMETHO AaXe OHEM, a HOYbIO NO3BONAST
CMOKOWHO XOOWTh MO KOMHATE, HEe HaTbi-
kasick Ha2 Mebenb, W BLINOAHATL pasnud-
HE® MNpoCThIE ABMCTBWSA, Hanpumep,
HaMTHU NyALT OT TENEBU30Pa UNKU COTOBLIA
TenedoH.

Ho ocobeHHOo NONe3HO Takoe ocBeLue-
HWE B KOPWAOPE, KyXHE, TYaNneTHON U BaH-
HOW KOMHaTax. Houbio HEe NpUXOAUTCH
BKMIOYATE APKOE OCBELUEHWE, KOTopoe
nocne TeMHOTH BpeaHo ANs rnas, a nocne
€ro BbLIKMKHEHWA HEN0BEeK Ha HEeCKONbKD
CekyHp “cnernHet”. Kpome Toro, BKND4EH-
HbIA HOYLIO APKWIA cBET 0bs3aTensHo pas-
ByanT K APYrux YNEHOB CeMbM.

Bnpoyem, ecnu koOMmy-To 312 NOA-
cBeTka Gyaer Mewars, MOXHO NogKNo-
YUTL NapannencHo BN0KY NUTaHWA KOH-
feHcartop, nogobpas ero @mKkocTb B
npeaenax 0,1...0,47 mk®. W, naobopor,
2CNu B BLIKNIOHATENE HEeT CBeTOaAnOA0s,
a TpebyeTca OexypHOe OCBeleHue,
NogKNiOYUTE NapannenbHo KoHTakTam
BLIKNIO4ATENR KOHOEHCATOP UMW pesuc-
Top mowkrocTso 1...2 BT, nopoGpae wux
IKCNEPUMEHTANBHO.
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1. Awimos A. lNMoacraska-perynsarop ons
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2. Kapnaves A. BbICOKDBONBTHbIA CETEBOWN
BAoKk NUTaHWUA C FECALWMM KOHABHCATOPOM W
sawwTon. — Pagwo, 2018, Ne 6, c. 33—35.

3. Bupilokos C. PACYET CETEBOIO MOTOYHWKE
MATAHWA G rAcALWM KOHOQEHCaTopoM. — Paguo,
1997, Ne 5, ¢. 48—50.



UK-paTtuyuk aABuUXeHus
ynpasnsaeTt dortoannaparom
WNn BUOEOPEerncTpatTopom

A. EKUMOB, c. OmyTtuHckoe TiomeHcko#i oba.

Fcnm 8bl 3aN0f03PWAN, H4TO KTO-TO
~nogobpan kNio4KM K Bawen keBapTupe
Wy Bac MHOTOa cTanu nponapares Belln
WK NPOCTO XOTUTE NPOBEPUTL, HE "NyHa-
K" Nu Bbl, TO OOWH U3 CNocoB0B Bhki-
ACHUTE 3T0 — caenars GOTOCHUMKM C
nomouwso dotoannapara wnn asTomo-
BuneHOro BUaeOperncTparopa, kKoTopsbl-
MK ynpaesnaeT 06bMHBIA aBTOMATHHE-
CKWIA CETEBOW BBIKNIOYATEND OCBELEHWRA
Ha ocHoBe WK-patuyvka gBuxeHus. Kak
310 cOenartb, NoAcHAeT puc. 1. 3pech
NPUMEHEH OAWH W3 PACMPOCTPaHEHHBLIX
BeiknioYarenen oceeweHnd Al Ha ocHoee
WNK-pat4uka gsuxerma. OH nuTaerca ot
cetm 230 B v BrnovaeTr ocseleHue,
KOrna B 30He ero OencTeus NoABnsAeTcA

Topa C1, a nocne BuiKnio4eHwa Gnoka
nuTaHua — Npu paspagke KoHaeHcaropa
C1 4yepea namny Hakanueanua EL1.

Ecnu npumernTb asToMoBnNbHLIA BU-
LOEe0pervcTpaTop, ero HyxHo npeasapu-
TensHO 3anporpamMmupoBaTh, Nepesegn
B pexum doroannapara. M Hennoxo Obl
3AMEHUTL YCTAHOBNEHHLIA B HEM akKKyMYy-
NATOP HA akKyMynaTop OT COTOBOrO
TenedoHa M BbIBECTW Hapyxy nposoaa
nutasua +5 B, NOAKMNIOYMB MX K BbIXOAY
OTAeNbHOro cTabunuanpoeaHHoro Bnoka
niuTanua (Ha pwc. 1 He nokasad), Ko-
TOpPLIA BKMOYEH B CETe MOCTORHHO. B
ka4ecTse Takoro 6noka mopoRneT, Ha-
npumep, sapaaHoe YCTPOMCTBO OT COTO-
BOTO TenedoHa.

K atomy yetpoiictay Bein Takxe nog-
KNIOYEH NNEHOYHBIM doToannapar ¢ aBTo-
MATHU4HECKON NepemMoTKOW MAEHKK, Npl
ATOM CxemMy noagKmoHeHns Npuinoch
W3MEHWTL B COOTBETCTBMWM C pMc. 2. Ho
3TOT BAPWAHT, KOHEYHO, HENb3A CYMTaTh
onTUMansHeIM U3-3a pacxoaa GoTonnéH-
k1 U HeoBxogumocTu ee obpatoTku.

Ecnu notpebyetcs npumeHnTb uund-
POBOIt OTOANNAPAT C HANPRAXKEHWEM Mn-
TaHua 3 B, ero cneayer 3anwurate OT
ceteporo Bnoka NMUTaHWUA, BKNIDYEHHOTO
NOCTORHHO, WM3raoToBWMB ANA 3TO0ro npo-
CTOW CTabUNU3aTop HanpshxeHusa, cxema
KOTOPOro nokasaHa Ha puc. 3, v, KoHeuy-
HO, HEO0 NOAKNOYMTE K kHOMke “fyck”
NpoBoAa, KOTOPLIE BLIBOAAT U3 KOPIyca v
MOAKNHAKT K KoHTakTam pene. Ecnu
NNaHUPYeTcs NPOBOAUTL ChEMKY B TEM-
HOE BPEMSA CYTOK, K BbIXOAY AaTt4nka ABu-
HeHWA MOXHO NOOKNOYKTE OCBETUTENL-
HbI Npulop, YCTaHoBWME AN 3TON uenu
[OMNONHUTENBHBIA BLIKTIOYATENb,

B craGunu3atope MOXHO NPUMEHUTL
peawcTtop MNT, C2-23, konpeHcarop —
okcuarbin K50-35 vnv nMNopTHLIR Em-
KoCTbio 470... 1000 Mr®, cTaGuanTpoH —
noBon ManoMOUIHbIA G HOMWHANBHBIM
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ABVMKYLLMIACH 4enoBeK, U OT- -

Kno4aer ero cpady mnu 4epea
HEeKOTOpOEe BpemAa nocne T0-
ro, Kak OBvxeHWe 3aKkoH4M-
nochb.

Korga seikniodatens cpa-
GoTaet, ceTesoe HanpaxeHue
nocTynuT Ha 6nok nuTaxus A2,
Ha ero BeixoAe NOABUTCA Ha-
npsxexue 5 B v nayHéTcn 3a-
panka koHnpewcatopa C1, 8
MOMEHT KOTOpoW pene K1
cpaboTaeT U CBOMMMU KOHTaK-
Tamu K1.1 3amkHET koHTakThl
kHonkw "Myck” (wamn ananoruy-
HOW) Ha doToannapare wan
BAOEOperucTpaTope.

"Haxartue” Ha KHONKY
ChEMKW ByneT kak Npu BKMO-
HYeHWK AaTyMKa OBMXEeHWH, TaK
WM NpY ero BbIKNWHYEHWMK, T. €.
Asaxab. IT0 NPOUCXOAMT B
pesynsTare Toro, 4To cHavana
KOHTaKTH pene K1.1 3ambika-
IOTCH NpW nogave Hanpaxe-
HWA Ha BA0K NUTaHUA 1 nocne-
aOyuen sapsake KoHaeHca-

. HanpsxeHwem 3.3...3.6 B.
TpanaucTtop ponxed obecne-
4nBaTL TOK, NoTpebnaemsbii
¢doroannapatom. [MNpumeneHa

| OCBETWTEeNbHAs Namna G HoMK-

| HanbHbiM Hanpsxesuem 12 B

| mowHocTelo 3,6 Br, noatomy

| oHa ceetut cnabo u Mcnonk-
3YeTCH Kak WHAMKATOP BKAO-
4YeHuna ycTpowctea. Pene —
manorabapuTHOe repkoHoBoe

e DIP-kopnyce ¢ HOMMHaNb-

HbIM Hanpsxeduem 5 B. O6-

paruTe BHUMaHWE, H4TO B HEKO-

Topeix pene cepumn TRR n ana-

norndHelx ob6moTka mMoxer

ObITb 3alWyHTUPOBaHa OWO-

Aom. HO MOXHO NpUMEHUTB

noBoe manorabapuTHoe ma-

NOMOLLHOE PENe Ha HANPaXe-

Hue 5 B, nopornér, Hanpu-

mep, pene EDR201B0500.

Bce aneMeHTel NpUKNeeHbl K

MNacTMaccoBoyW WNW TEKCTOo-

NUTOBOWA NNate U COeQMHEHDI

OTPe3KaMmu MOHTAXHOro npo-

Boaa (pmc. 4). (]
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3NEeKTPOaKyCTU4YeCKUN opraH
C. JOJIrAHOB, r. Bapa6u+ck HoBocubupckorsi oon.

Mpegnaraemsbiii HHCTPYMEHT COCTOMT n3 14 akycTtuyecknx peso-
HaTopoOB — 4YacTOTO3a[aloWNX U 3BYKOU3NYHalOUWUuX 31eMeHTOB ANns
OCHOBHbIX HOT NepBOW W BTOPO# OKTaB. OTnu4YmMe ero oT TpaanLNoH-
HbIX OPraHoB COCTOMT B TOM, 4TO 3ByKOBble KonebaHus 8 pe3oHaro-
pax Bo3byxpgaioTca He nog AedcTenemM NoToka Bo3fgyxa, a 3a cHET
axkycruyecko# o6paTHoi CBA3N, KOTOPOK OXBa4YeHbl PE30HATOPbI
6narogaps nNoMewEHHLIM B HUX AHHAMHUYECKHUM ronosKkam
3/1eKTPETHbIM MUKPOQOHaM, nogKknio4EHHbIM Kk Y34, Habop pe3ona-
TOopoB Hepa3bopHOWH KOHCTPYKUWN YyCTaHOBIEH HA NOABECHOM nonke.

OHCTPYMPOBAHWE TaKOro WH-

CTPYMEHTa, Kak opraH, roa-
pasymesaer Hanv4ve KOnnekTu-
83, B KOTOPLIA BMECTE C JIOALMA,
CBEAYWMMK B PAAMOTEXHUKE W
CTONAPHOM fOene, NONXHbl BX0-
OWTb U Te, KTO MOXET Urpate Ha
HEM MK Hay4uTL 3TOMY. X coBe-
Thi MOMOTYT NPaBUILHO HACTPO-
WTb WHCTPYMEHT W OUEHWTHL Ka-
4eCTBO 3Byka. Jlutepartype no
KOHCTPYMPOBaHWIO OPraHos 7 He
Hawen. Bce npuiunoce NOCTUraTe
AKCnepumMmeHTaneHOo. MHoro rno-
Ne3Hblx CBEOeHWn O 3ByKe, yCT-
POMCTBE U pacyETe aKycTUHecKnx
PE30HaTOPOB MOXHO HakTK B [1].

Ha6op pesonaropoB Hepas-
BOPHOI KOHCTPYKLIAW YCTAHOBNEH
Ha nopgsecHon nonke (pwme. 1).
OnekTpoHHbIA Bnok opraHa — B
xabenbHom kopobe cevyeHuem
60x100 mm 11 gnuHoi 800 mm,
Knaswatypa warotosneHa no
onucaHuio, npueeagHHomy 8 [2],
TONLKO KNasuw 6onbLIe 1 YMeHb-
weHkl paamepsl. Oprad NUTaeTcs
CTﬂﬁHnMaWpOBEHHbIM NOCTOAH-
HEIM  HanpsxedHwem 12 B, no-
Tpebnsaa Tok 2 A.

CBopounsiit Yeptéx Habopa
PE30HATOPOR NOKa3aH Ha puc. 2.
HausnHate ero nocTpoiiky cnegyer
C W3rOTOBNEHWA OBYX Pe3oHaTto-
POB, HACTPOEHHLIX HA CAMYIO HU3KYIO W Ha
camylo BLICOKYIO HOThLI Npeanonaraemoro
MY3BIKANLHOr0 guManasoHa UHCTPYMEeHTa.
Ona wx Tpy6 MOXHO NPUMEHUTE pasnuy-
Heie marepuans. Hanpumep, Tpybbl wna
daHeps AaoT 3syqadve, Gnuakoe No Tem-
Opy K rutape, caenaHbie 13 BymaxHon
ONpPaBKK OT PYNOHA NMHONEYME TOXE 3BY-
4ar uHTepecHO, a BOT nnacTMaccOBbIE
BOAONPOBOAHLIE TPYDBI ONA warotosne-
Hua TPYD pe3oHaToOPOB He FOaATCA.

#H waroToBun TPyDbi M3 LENLHOW Ape-
BECUHBI, Kak genawT B Wtanum, ckieums
0Ba AEPEeBAHHLIX Yronka C TOMUUHON
nonkm 5 mm. BHyTpeHHee cedeHue Tpyd
ANs HOT Nepeov okTaesl (3 Ha puc. 2) —
3025 mm, a And HOT BTOPO# OKTassl (9) —
25x20 mm. B vix HMXXHER YacTh npuknee-
HBl NEepexofHLie NnacTWHel 5 u 8 ans
AvHamuyeckux ronoeok 4. OTeepcTuA B8
nnacTuHaxX AomxHel CoBNanaTe no gopme
W pasmepam C BHYTPEHHUM CeqHeHuem
Tpyb.

Y1066 AnvHa pe3oHaTopoB Owina mMu-
HUMALHOW (MHAYe MHCTPYMEHT He Nome-
CTATCR B KOMHaTe 00bi4HOW TOPOOCKON

' Puc.

WTh Pe30HaTOP Ha HYXHY dacTory. B
HUXHEW 4acTu pesoHatopa nepen nepe-
XOQHON NnacTuHoOW 5 caenaite poH-
TanskHOE OTBEPCTME ANS BLIXOAA 3ByKa
(puc. 3).

CHW3Y K NepexonHoi nnactuHe 5 npu-
KpenuTe ckobxkamu unmu xkneem avHamm4e-
ckyo ronoeky 4. Ee cneayver swibupatb
MOLWHOCTLIO He Gonee 0.5 Bt u ¢ audy-
30POM AMAMETPOM HE MEeHee auaroHanu
BHYTPEHHEro ceuenus Tpy6ul. BaxHo,
4T0Bbl MUKPOGOHLl U OMHAMWYECKME T0-
NOBKW MMENW paBHOMEPHBIE AYX B uHTEp-
Banax OCHOBHbIX 4aCTOT WHCTPYMEHTa u
WX BTOPbIX raDMOHUWK.

Coseryio npuobpectu cHa4ana no
0OHOMY 3K3EMNIAPY rONOBKK 1 Mukpodo-
Ha. Jinwb yEeavBlIKCh B UX NMPUrOAHOCTH

W BbICOKOM KAa4eCTBE FeHepu-

KBapTUpPbl), WX HYXHO BO3DyXOaTth Ha
OCHOBHOW rapmoHuke. B atom cnyyae
OTKPLITAA C ABYX CTOPOH TpyBa pe3oHupy-
eT Npu ANWMHE, PaBHON NONOBUHE ANWUHLI
pacnpocTpaHarnLLEencs B Heild 3BYKOBOR
BOMHbL, Cneaylowmni pe3oHanc Ha Ton xe
4acToTe HacTynuT npu BTpoe Gonbiluei
AnvHe Tpybsl (NONTOPB O/IMHB! BOMHBLI) W
nanee npyv KaxpoMm HEYETHOM HUche
YKNAOLIBAIOWMXCH B HEA NONYBOMNH,

B rabnuue npuseneHsl 4acToTbl HOT
Nepsoii 1 BTOPOK OKTEB W OPUEHTUPOBOY-
Has ANUHa NONYBONHOBEIX OTKPBITEIX C
ABYX KOHUOB PE30HATOPOB ANA HMX.
Kpome 14 OCHOBHbIX HOT, peann30BaHHbIX
B MOEM OpraHe, B Hel NpuBeaeHs! aHHbIe
v ans 10 npon3soaHbiX (C gresamm) HOT.
Mpw *enaHnn oprad MOXHO AONONHWATE K
UMK, HO Torga noTpebyeTca B KnasuaTypy
nobaBnTe HEPHBIE KNABULLK, 4 Pe30HaTo-
pbl, BUOAUMO, PA3MECTUTE Ha ABYX NONKEXx.
Yytute, anvHa TpyObl C YHETOM TONWMHEI
NRAcThHbI 5 nomkHa 6GbiTh HECKONbLKO
Gonbwe ykazawHon 8 tabnuue, 4To0bI
UMETb BO3MOXHOCTb €€ YKOPOYeHWEM
(cTaumBaHWEM M3NWLLKA) TOMHO HacTpo-

pyemoro 3syka, npuobperaitte
NONHBIA KOMINEKT 3TUX N3LeNniA
[ns BCero oprana. f npumMenun
ONA NepPBOA OKTaBbl AUHAMNHE-
CKME FONOBKWU OT CUCTEMHbIX
6/710K0B KOMMLIOTEPOB, & Onsa
BTOPOA — OT TenedoHHbIX anna-
PaToBR N MUHUATIOPHBIX KOMIMLIO-
TePHbIX aKyCTHUHeCKUX CHUCTEM.
Warotoswe peaoHaTtop Ha ca-
MYIO HU3KYIO HOTY, yCcTaHoBuTe
ero BepTUKansHO AUHaMU4e-
CKOW rONOBKOM BHW3 HA paccTo-
AHUKM He mMeHee 15 cm OT CTeH
NOMELLIEHMA NN BonbLwMx NNoc-
kocTein mebenn. [ogknwyuTte
NWHAMWYECKYID TONOBKY K YCu-
nuTeno, cobpadHomy No cxeme,
n3pbpaxenHon Ha puc. 4. Ero
BbixogHolh TpaHcdopmarop T1
HamoTad Ha GEeppuToBOM Mar-
Hutonposoge M2000HM Ttw-
nopasamepa K28x16x9. O6mort-
ka | — 350 suTkoB nposoaa Nan
ovameTtpom 0,3 mm, obmoTka |l —
50 BUTKOB NpOBOAa TOro Xe
Tana guametpom 0,45 mm. Mpw
CONMPOTMBNEHUN 3BYKOBOH Ka-
TYWKN OUHAMUHECKOW rONoBKW
6onee 50 OM BbIXOAHOWM TPAHC-
dopmartop He Tpebyertca.

Yacrora, Rnunxa
Okrasa| Hota r pesoHaropa,
1]
MM
o | 261,63 650
fo# | 277,18 513
Pe 293,66 579
Pe# | 31113 546
= Mu 329,63 516
e Da | 34923 487
S [ oa# | 36999 459
=4 Conb | 392,00 434
Cone #] 415,30 409
] 440.00 386
Na# | 466,16 365
Cu 493,88 344
fo 523,25 325
fo# 564,36 307
Pe 587,32 289
Pe#t | 622,26 273
= Mn 659,26 258
g ®a 598,46 243
B da# | 739,98 230
@ Cons | 784,00 217
Conk #| 830,60 205
Mna 880,00 193
Ma# | 93232 182
CH 987,75 172
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Cneayet OTMETUTL, H4TO
Yy4aCTOK YCTOMHMBOrQ BO3-
ByxaeHWa Npy onyckaHuu
MUKPOGOHAE MOXET 3aHu-
MaTe A0 Y4eTBepTy ANuHbI
peaoHaropa. 310 NPOMCX0-
AUT MO NPUYKUHE TOro, 4TO
GPOHT 3BYKOBOM BONHLI,
CO30aBREMON B PE30HATO-
pe AWHamu4yeckoi ronos-
KOW © KOHYCHbIM Aunddy30-
pom, He waeanbkHo nnoc-
kmin. NMoatomy y3en 3syko-
Bbix konebaHuil 8 pe3oHa-
TOPE& He UMEeEeT YETKMX rpa-
HWLL,

PaccmoTpesHbll  yoKu-
nutens copepxut @®HY
R2C1, koppekTupyioLmia
dasy curnana B netne ob-
PaTHOW CBA3N M yMEeHbLIa-
OWWA YCUNeHne Ha BbiC-
wnx rapmornkax. Yacrora
cpeaa atoro dunsTpa, Bei-
yucneHHas no popmyne

.
7 g28 R2 C1°

nonxHa BuiTe NPUMEPHO Ha
TPETk HWXEe 4acToTel BOC-
MPOM3BOANMON HOTLL 3TO-
ro okasanochb A0CTAaTO4HO
ANA YCTOWHMBOrD BO30YX-
OEeHWA pe3oHaTopa Ha oc-
HOBHOIA 4acToTe.
AHanoruyHeiM obpasom
pnofenTece  YCTOWYWMBOTO

8030y OeHWsA pe3oHaTopa
NS caMOI BLICOKOR HOTBIL.

' Puc. 3!

CHaHaﬂE yCT&HOBHTB ABUXOK
pesucTopa R3 B HUXHEE MO CXEme
NONOXEHWe, COOTBETCTBYIOLLEE MaK-
CUMANBEHOMY YCWUNEeHWKD, 1 BKNIO-
yute yeunutens. Onyckas Mukpo-
¢oH B pe3oHaTop cBepxy W nocrte-
NeHHO YMEHbLUAR YCUNeHWe peanc-
Topom R3, noGenTeck yCTOMYMBOro
BO30YXOEHUA Ha OCHOBHOW (Camoi
HW3KOI) yacTtoTe pesoHaHca. Ecnu
3TOr0 HEe MPOWCXOAWT, NOMEHANTe
MeCTaMK BbiBOObLI AHHEMMHBGKOFI
roNoBKM 1 nosTopure BCE 3aHOBO.
LobusLIKCH redepaunu, NpoBepeLTe

+128
+6B

OBy
Puc. 4

Buisaer, 410 npw skmo-
YEHUW YCUANWTENS reHe-
pauus "nepeckakueaet”
C OCHOBHOW rapMoHUKK Ha
Gonee Buicokyw. B atom
cny4ae Heobxogumo yBe-
NU4UTE KPYTU3HY cpeaa
®HY, 4To » cpena-Ho B
ycunurene, CXema Koto-
poro waobpaxeHa Ha
puc. 6. 3pecs npuMeHeH
®HY sTOpPOro nopsaka.
Ero 4actory cpeza name-
HRAIOT, OOWHAKOBO YMEHbL-
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Was Ui yBenn4mean EMKOCTb KOHOEHca-
topos C1 n C2. Ux EMKOCTb, ykazaHHanA Ha
CXeme, COOTBETCTBYeT 4acrtore cpeaa

YCTOWMUBOCTb €€ BO3HWKHOBEHUA, Mpe-  pyiATe Marubom ayLLmx K Hemy Nposonos,
PLIBAA HANPSXEHNE NMATAHWA YCUNUTENA 1 XKECTKOCTh KOTOPLIX A0nxHA BeiTh focTa-
8HOBb BKNIOYaA ero. Mukpodod dukcu-  TOMHOW ONd ero yaepxauus (puc. 5).
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160 My. B atom yeunuTtene HeT BeIXOQHOro
TpaHcdopmMaTopa, U OH HE HYXeH npu
MCMONL30BAHWM FONOBOK C COMNpOTUBNE-
HMEM 3BYKOBOW KaTyllku He meHee 25 Om.

Y6eAMBWMCE B BbICOKOM Ka4ecTse
3BYKA CamMOi HWAKOW U CamON BbICOKOW

WAW HECKONLKO (B 3aBMCUMMOCTKM OT yCno-
BUIA WX M3rOTOBNEHWA W pasmeuieHus)
Me4YaTHbiX NAaT co BCEMM YCUIUTENamMK
oprana. Kak yxe Obino crkasaHo, A nome-
CTWJ1 MEYaTHLIE MNaTbl BMECTE G UX BLIXO-
HbiMK TpaHchopmaTopaMu B kabensHLIA

~ Tsen @aama EL112B 2B
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> —<tel  Tosu PE31CTOPbI PEryNMPOBKN YCUNeHWs pas-
= mectun Ha BokoBOn cTeHke kopoba.
(@] Puc. 7 Tenepb MOXHO NPUCTYNAaTh K U3rOTOB-
E NEHWI0 NoNKW Ans pesoHatopos. Owa
L
=
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HOT, MOXHO MPUCTYNATE K M3roTOBNEHUID
0CTanbHLIX PE30HATOPOB W YCUNWUTENEN
ONA HUX. DparMeHT NesaTHor nnatsl Ans
yCUnuTens no cxeme puc. 4 naotpaxeH Ha
pwuc. 7, a no cxeme puc. 6 — Ha puc. 8.
Wa aTux dhparMeHToB CKOMNOHYWTE OOHY

. PAOMO N2 10,2018

cocTonT M2 nepon BokoBOA naacTuHw 1
(cornacHo puc. 2), npasoi 6okosow nnac-
TWHbl 11 1 Hecywen nnacTuHel 2. Ona aa-
W TH PE30HATOPOB OT B3aUMHOTO BAWA-
HWA Ha BEPXHIOID MNOBEPXHOCTb HECYLeR
NNAcTUHLI HAKNEEHA NONoca NuHoneyma 7

C MArKO OCHOBOW. HuxHaa 17 u Bepx-
Has 18 nnacTuHbl NPUOAIDT KOHCTPYKUWMA
KECTKOCTb.

Caman BaxHan AeTans — pacnpeaenm-
TeNnsHas nnactuHa 14. Ynpyraa npoknag-
ka 13 ceuseHvem Bx8 mm cpenaWa w3
CaMOKNEALLEroca YTenauTens ANA OKOH K
asepein. MNnactuHa 12 — dukcupylowan.
B kabenbHbix kopoBax 15 u 16 cedeHuem
10x10 mm 1 gnudon 800 mm nponoxexs
nMPoOBOAE, MAYLWME K OWUHAMWYECKWUM TO-
noBkam v MukpocboHam. MebenbHbele noa-
pecol 10 1 19 3akpennedHbl Ha nNacTu-
He 18. Bce coeguHeHWa Mexay aeTanamu
BbINOMHEHL! C NOMOLWEKD BUHTOB M4 ¢ ran-
Kamu 1 wypynos 5x15 mm. MNpacTuHel cae-
fnaHsl U3 OPEeBECHOBONIOKHUCTOW MNAWTSI
(MOD) TonumHon 8 MMm.

Mpu ycraHoBke HAa NOMKY HEYETHBIX
Pe30HaATOPOoB NoA MarHUTel UX AMHamu4e-
CKUX TFONOBOK MNOMELLEHLl OepesBsfHHbIe
noactaskm 6, KOTOPBLIE XOPOLIO BNAHbB HA
puc. 3. 370 MO3BONWMNO YMEHbLLIWTL LIar
YCTEHOBKW PE30HATOPOB 1 OBLWYIO WupK-
HY MHCTPYMEHTA.

NUTEPATYPA

1. Crperr B. Ox. (nopn Panen). Teopus
agyka. — M.: locypapcTBeHHOR W3NaTensCTBo
TEXHUKD-TEOpEeTUYeckon nuTeparypel, 1955

2. Andwmnorenoe WM. E., Kyunn C. H.
3nexTpoHHBIA oprad. MPB, Bun. B66.— M.
3xeprun, 1974,

MOAYNbHAR PEKNTAMA

Momory ¢ Raspberry Pi. MNoa6op,
YCTEHOBKA W HACTPOMKA HYXHbIX MPOo-
rpamMm 1 QONONHUTENBHBIX MOOYNEH.

Hanwcanwe nporpamm ans coa3pa-
HWUA HYXHBLIX YCTPOWCTE (CurHanuaa-
UMK, yaaneHHoe ynpasnedue, poboto-
TeXHUKa, TOPTrOBbie aBTOMATHI W Ap. ).

micro51@mail.ru

T.+7-912-619-5167

CBETOAMOOHBLIE NAMMNEI, CBE-
TUNbHWKW 1 BCE TAKOE...
www.new-technik.ru

Ana Bac, paguonobutenu!

PALOWO anemerTsl, Habopel, mate-
puansl, KOPNyca — HanoXeHHbIM nna-
TEXOM,

Ot Bac — onnayeHHsli KOHeepT ans
karanora.

426072, r. UxeBck, a/a 1333.

WM 3unxaros P K.

Ten. B-912-443-11-24,

rtc-prometej@yandex.ru

MNepexogsuk USB-GPIB, non-
HOCTbID coBmecTumMbin © B82357B
Agilent.

LUera — 21 Toic. py6.

www.signal.ru

Ten. (495) 626-20-40




3BYKOBOM MOAYNb
ONS 3NeKTPOHHbIX 6apabaHoB

A. EFTOLWKHUH, r. PazaHsb

ocne nopaboTkn naga, 3akmoHan-

WENCH B 3HAYMTENLHOM agemrdupo-
BaHMKM Ero ynapHoi membpaHsl nyTém
3anonHeHus BHyTpeHHero obkéma nana
NOPONOHOM MNKU APYIMM 3BYKONOMNOLLAH-
wum marepuanom (pwe. 10}, curnan
NpuHRN Bua, ynoGHbIA AnA aHanwaa
(puc. 11, puc. 12). W3obpaxeHHsie Ha
HUX OCUMNNOrpaMmel NonyseHs npeobpa-
30BAHMEM B aHanorosylo Gopmy KOLOB ¢
mbixoaa AUMN mwukpokoHwTponnepa DDI1,
paﬁoTalou.lero TONBKO C NOAOXMTENbHbIM
BXOOHBIM HanpsaxeHwem. MNoaromy orpu-
UaTentHbIe NoMyneproakl CUrHana Ha Hux
OTCYTCTBYIOT.

Puc. 11/

KpyToe Hapacrtadvue n 4ETkuil aKcTpe-
MYM [EenalnT BO3MOXHEIM OfpeaensHve
amnnuTyAsl nepsoro eeibpoca curyana 3a
MUHUMANbLHOE BREMs, B paccmartpusae-
MOM cnyyae 3a 1 mc. Ha 910 BpemMsa 1 B03-
MOXHOCTL XOpowero pacno3HasaHvn
CyrHana cuibHO BNnMseT COGCTBEHHEIH pe-
30HAHCHAA 4acToTa MembOpadsl n[apa.

OKoHYaHWe.
Havano cm. 8 "Pagwo”, 2018, Ne 9

Puc. 12|

Moartomy oHa pomxHa ObiTh MAKCYMANBHO
BbICOKOW. Kpome Toro, XenatensHo OCHO-
BaTenbHo 3agemnduposats n3g, 3T0
YAYHLWNT K34eCTBO Bro CUrHana u CHU3uUT
WYMHOCTE Nada.

Cambiil rnasHulil HEQOCTATOK Camo-
AENsHOrD XKECTKONo N3aa — O4eHb CUIBHD
BbipaXeHHbI “LUeHTpanbHbin 3dhekT",
T. €. NPW yAape B LeHTP N3aaa nony4aercs
OTNWHHLIA curHan. Ho CToMT cMecTUTLCA
OT UeHTpa Ha 2...3 cM B CTOPOHY, Kak ypo-
BEHb CUrHana pesko nagaer. Mrpate cra-
HOBUTCSH NPaKTUHECKU HEBO3MOXHO,

HacT4HO YCTPaHUTE NPoBReMy MOXHO
MPOrpaMmmHLIM NYTEM, YMEHbLILWMB AWHa-
MWUYECKUIA  Ouana-
304 BapabaHHoro
nagg, Ho MpW 3TOM
PasHuLEA rPOMKOCTH
camoro cnaboro u
CamMoro  CWNbHOTO
Yoapoe craHeTt He-
eCTECTBEHHO Ma-

INEMEHT XOPOLWO BOCMPWHMMAET yaapbi
no membBpane. Ha obog kopnyca naga
Hak/MeeH BOPCUCTHIA Marepvan kapner,
TaKxe npoaasaemuii B asToMarasuHax.
Takum ofpaszom, yaapHas membpaHa
3aKPErneHa Ha Kopnyce nafa He KecTko,
a umeet Hebonewyw ceoboay.

Csepxy Ha MemBpaHy HakNeeH U30N0H
TonwwHon 10 mm. Tlpr 370M  WYMHOCTE
Mafa pPe3ko CHU3WNACh NO CPaBHEHWIO C
UMEOLUWM Pe3VHOBOE NoOKpLITre. Ho cne-
OYET Y4eCTh, 4TO M30NOH HenpoueH. Mpu
HEMOCTABNEHHOM yAape MOoBepPXHOCTh
noaa NOBPEeXaaeTes o4eHs GLICTPOo.

YMEHbLIEHNE FPOMKOCTU 3ByKa Npw
yaaneHun MecTa yaapa OT UeHTpa yco-
BEPLEHCTBOBAHHOTD N3AA, KOHEYHO, NPK-
CYTCTBYET, HO OHO BMONHE ECTECTBEHHO,
CPaBHUMO © akycTuueckum BapabaHom u
puckomd@opTa Npy nrpe He BoizwisaeT. Ma
HegocTarkoe HOBOW KOHCTRYKUAW MOXHO
OTMETUTL MeHbLLIWGA B 2...3 pasa no cpae-
HEHWIO C XECTKUM MaA0M YPOBEHbL CUMHa-
nac nbesoanemexta. Kpome toro, nag cran
Bonee BOCMPUMMYMB K BuBpaumam, nepe-
AAOLWMMCA M0 pame YAapHON YCTAHOBKM,
Onsi vckmoveHns NoxXHbx cpabaTteisaHdui
HeOGX0AMMO KPENUTL Ero No BO3MOXHOC-
TV panbilue oT LeHTpa kopnyca wiv npu-
MEHUTL MNpocTeiwyin subpouaonauuio
naga o7 paMel, a Takke OonNTuManbHbiM

now. BoamoxHo
NpVMEeHeHWe ans
ckéma curHana
HECKONbKWX Nbe-
303NEMEHTOB, HO
B 3TOM Cchydae
BO3MOXHEI NPO-
Bankl rPOMKOCTH
npy nonagadum
B MNPOMEXYTKW
Mexny HUMIA.
Moaramy KoH-
CTPYKUWA aartyun-
xa Owina nepepaborana (puc. 13) — nbe-
303N8MEHT AuameTpoM 35 MM pasmeLleH
Ha HUXHERN CTeHKe Naad Ha Neepecrtane nua
WUCNONbL3YEMOro ASiA LWYMOW30IAUMK aB-
Tomobuneit marepuana W30N0H TONWU-
HOW 4 MM € kneeseim cnoem. [na ceasu
neesogaryvka ¢ yaapHon membpaHon
CNYXMT KOHYC, BBITOHEHHbIA 13 XECTKOro
noponoHa ot wnudosaneHoi rybku. Ko-
HYC KOHTakTupyeT ¢ membpaHon c HaTa-
rom B 2..3 MM, Takum 0Bpasom neeso-

obpasoMm HacTpouTs NMoporn cpabaTbisa-
Hus (thresholds) GapabaHHoro mogyna.

Bonee cosepiueHHb BapabaHHbie Naabl
C ceTyarbiM (KeBnaposbiM) NOKPLITUEM
membpanbl. OHK umenT Bonslwnii gvHa-
MUHECKWA OWANa30H, MEeHee WYMHbI W
NO3BONAIOT NONY4MTL NpW urpe Gonee ec-
TECTBEHHBIE OLYIWEeHWA (peakuWio naaa,
OTCKOK nana4ku). MNpwn 3ToM CHEM CUrHana
MPOW3BOANTCH KOHYCHBIMKW OaTdukamm,
YCTPOWCTBO KOTOPbIX HEOQHOKPATHO Onn-
ceiBanocs B MHTepHeTe.

KoHycHbIA paTvk Bbln M3roToBNeH 13
KECTKOrO MOpPoNoHa o7 WnudosankHon
ryBkn, NbesopaTynka AnameTpom 35 MM u
NBYXCTOPOHHEro ckoTtya, OH yeTaHoBNeH B
naf Tak, 4TO KOHYC € HATArom 5...7 Mm
YNUPaeTca B CETKY U HE TEPABT KOHTAaKTa ¢
CETKON NPW Camblix CUNBHLIX yAapax.

Ha dorocHumke puc. 14 waobpaxeH
TPEHWPOBOYHBIM Naf 6onblworo bapabaxa
C YCT2HOBNEHHBIM B HEIO KOHYCHbIM AaT-
yukom. Kak n OXMOanock, ero NapameTpil
OKA3a/MCh Kyaa Aydwe, 4em paxe y yco-
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ANEKTPOMY3bIKAJIbHbIE UHCTPYMEHTDI

Bonpocs:: consult@radio.ru
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BEpPWEHCTBOBAHHOIO MECTKOrO napa.
AvHamuyecknii AuManasoH o4eHb LKMpo-
KWIA, YMEHBLLEHWE TPOMKOCTW 3ByKa npu
yoaneHun MecTa yaapa oT far4uka snos-
HEe eCTECTBEHHOER, NMOYTHU Kak y HacToaLe-
ro 6apabana. M npw 3TOM € Nbe3oaaTtin-
Ka CeT4aToro N3fga CHUMAaeTCH OTAWYHLIN
curHan (pwc. 15), Bpems HapacTanua
KOTOPOro MeHee 1 Mc, 4T0 OYeHb YA00HO
LU15 OUEHKM YDOBHS curuana.

Cnepyet OTMETWTb, 4TO CeT4aTtbie
nafsl X0TA U TULLE PE3MHOBLIX, HO BCE Xe
He GeaasyqHbl. Takve Naabl AMaMeTpoM
8...10 aoAaMoB npakTuHeckn BeclymHel,
HO Nafsl avameTpom 14 awoimos v 6onb-
e DLLYTUMO FYAST 1 3BEHAT.

Pama ygapHon yctaHosku Owina no-
CTpOeHa Bokpyr 14-OiMOBOro ceT4aro-
ro naga Bonelworo Gapabawa. 3ToT nag
Mno3BoNuN pewnTe nNpobnemy WyMHOCTH
CaMOAENLHOM YCTAaHOBKW, 1 OHa He Tpeby-
et enbpouzonupylowero noauyma. Kpome

Oyfe € KOMMNLIDTEPOM CTaHfapTHLIM
kabenem USB-A—USB-B. 3anyctute 8
KOMMbLIOTEPE Ha WcnonHedHue ¢aian
YogaDrums1_radio.exe w BuibDepurte B
cnucke COM-nopT, cospadHHuiil onepa-
LUMOHHOW CUCTEMORN ANF UCNOoNL3Yyemoro 8
monyne nepexogHuka USB-COM. MNpo-
rpaMmMa MMeeT aga pexuma paborts.

B pexume wrpbi (3anyckaercs cpasy
nocne Bk4eHws) BapabaHHbI MOBYNb
npoooMkaer pearvpoBarth Ha yaapsl no
nM3gam, HO NPKU 3TOM UM MOXHO YNPaBnaTh
M C KOMMblOTEPA, Haxarua B8 OKHe Mnpo-
rpaMmbl Ha 3kpaHHble kHonkw "Yaap 1"—
“¥oap 5" BuI3LIBAOT BOCNPOW3BEAeHWe
3BYKOB BCex naT bapabanos B BapuaHTax,
3afaHHbix 3KPaHHbIMK KHOMKamu "Bapw-
aHT 1", "2" 1 "3—32". Becero B HapabaHn-
HOM MOAYNE MOXET DbiTe NPeayCMOTPEHO
32 papwanTa 3By4aHva. Mexay nepssiMn
TPEMS BapuaHTamm MoxHo OwicTpo nepe-
KNIO4aTLCH HKATMAMK Ha KHONKY SB1 Ha

TOro, Mo peakuMu KoNoTYLWKK Neaanm ceT-
4aTblil N34 HAMHOrO BNuXe K HAaCTOALLEMY
Gonswomy GapabaHy, 4eM XMECTKUA.

Pama (puc. 16) uarotoBneHa ua xpo-
MWPOBaHHLIX TPYD auamerpom 25 Mm,
CoeaUHEHHBIX Mexay cobon cTannapTHeIM
kpenexom. Nag Gonbworo Gapabaxa npu-
kpennés Kk pame ceepxy v cHuzy. Ha
[ONoAHWTENBHOA NepeknagwHe 3akpen-
NeHbl Nepsbid 1M BTOPOA TOMbl. Manwi
BGapabaH v TpeTuit TOM YCTAHOBMEeHb Ha
noBOPOTHLIX TPy6ax, uTo OaéT BO3IMOX-
HOCTh CKNagbiBaTe YCTaHOBKY. Hoxkin
MOXHO pa3sepHyTb NpakTU4ecku napan-
NensHo nepexknaguHam, npv 3Tom ycra-
HOBKA@ 3aHuMaeT el MeHblie mecrta.
MpocTenuas BuBPOM3ONALMA HOXEK pa-
Mbl OT N0OAA, TOMOR OT pamsl U napa 6onb-
woro BGapabada OT pambl BbINMONHEHA C
nomolkio TpyGyaToro yrenamtens ans
BOAONPOBOAHLIX TPYO. 3TOro AOCTATONHO,
Y100bl M36eXaTe BANAHUA NOMEX OT OAHNX
nanos Ha apyrve.

Mporpamma YogaDrums 1.00

OkHO 3TOW NporpammMbl NOKasaHo Ha
puc. 17. OHa CcnyxuT ANna W3MeHeHua
napameTpos OapabaHHoro mopyns, 3a-
rpy3ku B Hero 0bpaauos 3syka v 0bHoBne-
HUA APOrpammbl  MUKPOKOHTRONNEpa.
Yro6bl paboTate C Hel, COeQuHUTE MO-

NULEBOI NAaHEeNn Mo-
ayna. B nporpamme
YogaDrums1.00 mox-
HO MepeknYaTs BCE

Hana eeibpaHHoro ansa aHanusa naga (cxko-
pPOCTb MOTOKAa WMHGOPMauUW — OKONo
25000 Kbant/c). Ecnun cBs3b ¢ KOMNbIOTE-
pom pabortocnocobHa, To npu obHapyxe-
HUM yAapa no nagy B okHe otobpaxaercs
OCUMNNOrpaMma CUrHana ¢ rnaaa, a & none
"Kog AUM" sbIBOAWMTCH OUEHKA CWNkl
yoapa — 44cno 8 untepsane ot 1 go 255.
Ypapom no nagy 3anyckaercA W BOC-
npovasenexHne 3syxa bapabana. Homep
BU3YaNM3UPYEMOro nana 2aaanT B none
"Kanan". BoamoxHo HabniopeHwe 0aHO-
BPEMEHHO 33 BCEMUW NSTLIO N3AAMM.
YHukaneHas 0cobeHHOCTL nporpam-
Mbl — BO3MOXHOCTEL BN3yanuaaumn cur-
Hana ¢ NafioB 4ANA ONTMMaNbHON yCTaHOB-
KW rMapameTpoB  aHanuaa CWrHanos.
Tunuukbiil curHan bapabanvHoro napa
nocne ygapa nano4yHoln npeacrasnAer
cobon satyxaowmne konebanus ¢ 4acTo-
TOW MEexXaHW4eckoro pesoHaHca naga.
Mockoneky GapabaHHbi Moaynb obpaba-

{Puc. 16|

32 BapuaHTa 3Byva-

i
Jus I, ‘, I’,"It'lll... .J ,"ﬁ‘.‘ l’ A, l"‘.. '

|Puc. 15|
HUS 2KpaHHbIMW KHONkamu "Bapuant 17,
"2" n"3—-32"

Mepeblit BAPUAHT 3BY4AHUA TAKKE MOXK-
HO HACTPOWTL MNPoW3BONLHO. Ha ero nate
KaHafnos MoryT ObiTe Ha3Ha4YeHsb! Mobuie n3
makcumym 160-Tu 3arpyxeHHbIX B NamaTb
YCTPOWCTEa 0OPa3LI0E 38YKOE.

B pexume urpbl MOOYNb HEMNPepbIBHO
nepeaaeT B KOMMbIOTEP NapamMeTpel cur-

ThIBAET HAMNPAXEHWE TONBKO NONOXKUTENL-
HOW nonapHoOCTW, cnenyeTr cobnoparte
NONAPHOCTE NOOKNIOYEHUA NbEe30AATHW-
kos. Mepsblin BRIGPOC cCurHana pomkeH
UMETE NONOXUTENBHYIO NONAPHOCTE.

Ona ontumansHOro pacnosHasaHus
yoapoB no nagam peryavpylT yYetbipe
napameTpa AeTekTopa yAapoe, ctanaapT-
HbiX Q1A 9NeKTPOHHBIX YAApHLIX YCTaHO-
BOK: nopor cpabatwisanna (Threshold),
BPEMA OUEHKM cunbl yaapa (Scan time),
BpeMA WrHopuposaHua curdana (Mask
time), cxkopoCcTs NOHUXEHWUA (NOXoXe Ha
napametp Retrigger cancel).

o npesbllUeHWIOD curHanom C napa
zapanHoro nopora (Threshold, aenénasn
nuHWs Ha rpadwmke) NPoUCXoanT 3anyck
npoueaypel OUeHKW cunbl ypapa. Ons
YMEHBLUBHWA 3a4epXKW 3anycka soc-
npovasegeHun obpasua 38yka e anm-
TeneHoCTL (Scan time, kpacHas nMHMA Ha
rpadgwmke) cnenyet Beibpate MUHVMANL-
HOW, HO pocTaroqHoi, 4Tobel curHan c©
napa ycrnen nocTuys NepBOro Makcumyma.
3ameTtum, 4TO MexaHuHeckue CBOWCTBa
nafia HenocpencTBeHHO BAWAIOT Ha CKO-



= YogaDrums 1.00 - camogensHbiF bapaba

POCTE HapacTaduA CurHana v orpaHru4u-
BalOT MUHMASbHYIO CYMMapPHYIO 3a0epx-
Ky Hasana cuHTesa, locne Toro kak cuna
yaapa onpepenexa, sanyckaeTcs s0cnpo-
W3BEACHWME XPAHALLErOCA B NaMATH MUK-
pokoHTpoOnnepa obpazua 3syka bapabana.
Lanee B Te4eHue oNpPeaen&HHoOro uH-
Tepsana epemedu (Mask time) cwrHan c
raga urHopupyeTcH, aTo no3sonser nabe-
KaTb NOXHBbIX cpabaTtbiBaHWiA MOAyNs,
eCnn Naa MMEeeT MHOXECTBO PE30HAHCOB,
apebear v Tomy nopobHoe. [ina Gonsworo
Gapabana ator wunTepsan DHonbwe, ans
TOMOB — MeHbLUe, a ans manoro Gapaba-
Ha — camblit ManeHskuin, Cnuwkom Gonb-
LWOE ero 3HaYeHwe MOXeT He NO3BONUTb
urpate Ha manom Gapabave ObicTpbie
npobu. OcobeHHo BaxHbIM BbiBaeT npa-
BUNEHBLIA BoiBop Mask Time, ecnw Gapa-
GaHHLIA TPUITED YCTaHOBNEH Ha NONHO-
LeHHOM akycTuieckom GapabaHe.

USB npekpatvTca. YcnewHoe BobiNonHe-
HUE kKOMaHabl CBMAETENLCTBYET 0 paboTo-
CNocoBHOCTY CBA3KW C KOMIMLIOTEDOM.

OBpa3susl (Camnnel) ANA 3arpy3ku B
MOOYNb AONXKHLI HaxoOWTLCA B nanke
BumSamples. MNpu xenanumn cranaapTHeie
3BYKW MOXHO 3aMeHuTe moBbiMu apyru-
MW, ANS Y4Ero HYXHO NOAroTOBUTH COOT-
BETCTBYIOLWME 3BYKOBLIE (aiNkl ¥ NOMEC-
TWTb WX B nanky BumSamples.

Y106kl nony4uTh 32 BapuaHTa 3By4a-
HWS, HYXXHO 3arpyanThb B 06LLEN CNOXHOCTI
160 apykoBbix pannoe, ecnm BCe oHU yme-
CTATCA B NamaATh moayns. OHa MOXET co-
cToaTe M3 opHon (DS1), aeyx (DS1, DS2)
nnM Tpex (BbiBOALI TPEThEN MOoLKTIOHAT
napannensHo BuliBOAAM OBYX NEpBbiX, 3a
ncknioHeHem exopa CS, koTopeiin coeau-
HAOT € Beixoaom RCO mukpokoHTponnepa)
Mukpocxem namstn W25Q128, W250Q64
nnnW25Q32. Nporpamma YogaDrums 1.00

Mepenpolseka MK I Kan AL [1e genadre nopor wakel 4

TEeNLHO YOEAUTECS, YTO B HAYANE 3BYKOBLIX
bparmMeHToB HeT nNays, KOTopbIe NPWBOOAT
K 3HAYUTENBHON 3adepxkke Hayana Boc-
npou3seneHuA 3syka.

[Lins 3arpy3akwn 06pa3uos 3Byka HAXMK-
Te Ha aKkpaHHyio kHonky "3arpyaka 3sy-
KoB" 1 3aTteMm yKaxuTe MnyTe K nanke
BumSamples. lNpexae 4em Ha4aTtb 3a-
rPy3Ky, NporpaMma BbINONHAET MOWCK
MUKPOCXEM NamATH B NOAKNOYEHHOM
MOAyne 1 BEIBOAWT WX CNUCOK. YcneuwHoe
3agepuweHne OBHAPYXEeHWS MUKPOCXem
NamaTM CBUOETENLCTBYET O rOTOBHOCTM
ycTpoiicTea. B arom cny4ae HauuHaeTcn
NPOUECC 3arpy3ky 3ByKOB, KOTOPLIA 3aHW-
maeT HekoTopoe Bpems. Ecnv B mopgyne
HEOOCTATOYHO MamATK ANA 3arpy3ku B
Hero BuibpaHHLIX 3BYKOBLIX aiinos, Bbl-
naértca coobuleHwe 06 ownbke. OTnanod-
Hafa nadopmalna 0 xone npouecca sa-
rpy3ku oTo0paxaeTcs B KQHCONN.

=lalx|
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[Puc. 17

Manee no okox4aHuu nHTepeana Mask
Time MoAynt CHOBA CMOXET oBHapyxw-
BaTh yaapsl, 0OHAKO MPK 3TOM NOPOr cpa-
GaTblBaHWA NOBLIWEH [0 MAKCUMaNBHOTO
Habnwopaemoro paHee ypoeHa curHana. B
fansHenweM Nnopor 3anycka noHuxaeTca
C 330aHHOI CKOPOCTBH), HO HE HUXe
nopora Threshold (napametp noxox Ha
Retrigger cancel). Takoir nogxon no3so-
nAeT HagexHo obHapyXWBaTh NMOBTOPHbIE
yAapsl Ha GoHe 0CTaToYHOro 380Ha Naga.

OkpaHHan kHonka "lMpo4ecTs napameT-
pbl" NO3BONAET YBUOETb HACTPOMKW, pa-
HEee COXpaHEHHLIE B MUKPOKOHTpONnepe.
Haxarnem Ha akpaHHyl kKHONKy "3apats
napamerpul’ MPUMEHAINT BHECEHHbIE 13-
MEHEHWA (He COXpaHas ux B 3HeproHesa-
BUCUMOWM MaMATH MWKDOKOHTpONnepa).
Haxarue Ha 3kpaHHyIo KHoMky "u coxpa-
HUTL B MK" BeINONHAET 3Ty ONepauuio.

Pexum 3arpy3kw 3ByKOB NpeaHasHa-
4yeH ans 3anvcw obpasuos asyka Gapaba-
HOB B NamaTb MWKPOKOHTponnepa. Ona
ATOrO HAXMWUTE IKPAHHYIO KHOMNKY "Pexum
3arpyski 3BykoB ua wav-cannos”. lMpu
3TOM Bblgaya wHGOopMaunuK Moaynem o

cama onpeaeniT TUN U YUCNO YCTaHOBNEH-
HbIX MUKPOCXeM MamaTy, Bel4UCnuT oc-
TYNHLI 06bEM nmamsatu u coobwmt ob
owmbke, ecnv ero HefoCTaToYHO ANs 3a-
rpy3Kku Bcex BoibpaHHbIX 3ByKoBbIX hannos.

Mate dannoe ong Nepeoro eapuadTa
3ByyaHua 0b6azatensHbl AN 3arpy3ku. Ec-
nv B nanke BumSamples oHun 0TCYTCTBYIOT,
GyneT BeinaHo coobiueHne o6 owmnbke.

WmeHa sarpyxaembix 3BYKOBLIX dain-
NOB C PaclMpeHem UMEHW ,wWav A0/MKHbI
Ha4yuMHaTLCH C YMCaa, 3a KOTOPLIM CreayeT
npoben, a 3aTemM NpouU3BONbHLIA NORACH:A-
owmia TekcT. Yuena 11—15 cooTeeTcTy-
0T NepBOMY BAPWaHTY 3By4YaHwa mMooynd,
yucna 21—25 — BTOpOMY BapuasTy, 4Mc-
na 31—35 — TpeTsemy 1 T. A. Hanpumep,
11 Bonswon Gapabad.wav nnm 15 mansiii
Gapabax.wav,

3sykoBbie hainel 40N¥Hbl BbiTs B GOp-
mare PCM 16 paspaaos cTepeo ¢ 4acTo-
TOW auckperwsaumn 40 KMy 6e3 oxaTtua,
Mpu HeobxopumocTu npeobpa3osats
umerolmecs danns apyroro ¢opmara s
Tpebyemblil MOXHO € MOoMOLbLD noboro
3ByKOBOro pepakropa. lpwu 3ToMm xena-

Mo 3aeepwexnn 3arpyzkn obpasuos
3BYKOB NEPEBEANTE MOAYNEL B PEXKUM UIPEl,
Teneps Haxatwa HA 3KPaAHHBIE KHOTIKK
"Ynap 1"—"Ynap 5" go/mkHbl NPUBOAWTE K
BbIBOAY COOTBETCTBYIOLLMX 3BYKOB, & nepe-
KNIOYEHWE BAPWAHTOB IBYYAHUA SKPAHHbI-
MU kKHorMkamu "Bapuadt 1", "2" 1 "3—32"
AOMKHO MBMEHATH 3BYHaHWE YCTAHOBKK.

Ana oBHOBNEHWs NpoOrpaMmesl MUKPO-
koHTponnepa GapabaHHOro moayns Ha-
KMUTE Ha 3KpaHHylo kHonky “MNepenpo-
wueka MK", Oanee ykaxute HEX-cawun c
HOBLIM BapuaHTOM 3arpy3o4Horo kopna.
Mocne o6HOBNEHWS NPOrPaMMbl 3arpyaKy
B MamATb MOAYNA 3BYKOBBIX (pannos cne-
JAYET BbINONHWTE 3aHOBO.

bonee noppobHo paborta c nporpam-
moid YogaDrums 1.00 onvcaHa B 8 KoH-
TEKCTHOW CMNpaBke, KOTOPYIO BbI3LIBAKGT
HaxaTtuem Ha knaeuwy F1.

OT pegakuum. [Tporpamms o aApyrme
thanne, Heobxogmeie ana patiorw ¢ Gapa-
BaMHBIM  MOAYAEM, KMEIOTGR N0 agpecy
| http://ftp.radio.ru/pub/2018/10/drums.
| Zip wa Hawem FTP-cepsepe
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E-mail: consult@radio.ru

PAAMO N2 10, 2018

HALUA KOHCYJIbTALUA

LWAMCPAXMAHOB M. Berywme orsmn
C NNaBHbLIM U3MEHEeHWeM SIPKOCTH. —
Paawo, 2018, Ne 5, c. 28, 29.

MeuaTHan nnara.

Hepréx nevarHon Nnare yCTponcTea u
pacnonoxeHve anemMeHToB NpUsefeHsbl Ha
puc. 1.

[ina BBEAEHWA PErYIMPOBKU CKOPOCTH
nepeknioyeHua ceetoauopnos EL1—ELG
nocnenoeaTensHo ¢ peavctopom R2 cne-
LyeT BKMOYMTh MEepemMeHHblid pes3ncTop
conpoTtuenexmem go 1 MOm. MNpoekT pas-
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Puc. 1

paGoran Monorkoewim J1. (p. n. TopGe-
e80, Mopaosus).

23

Or pegaxumni. Yeprexu Ne4arHoR nnais
a8 dhopmarax Sprint LayOut 5.0 »n TIFF mwewTcs
no anpecy http://fp.radio.ru/pub/2018/
10/be_og.zip va vaiuew FTP-cepeepe
KAPMAYEB E. BbICOKOBONbLTHBIN R1 i KRI= 1158 4
ceTeBoA GNOK MUATAHMA € racaAlMM — — (=}
KOH[,eHCaTOpPOM U 3awuTon. — Paauo, c1 R2 c2 Ral 41l
2018, N2 6, c. 33—35. 0000 0000 i :‘1 :
i DAl 1 DA3 T °DA2 5
MevaTHas nnara. DooooBoooo c3 ] o
Boo.1  Boix.2
YepTéx ne4yatHon nnartbl yeTponcTea u L :
PacnonoxeHue 3NeMeHTOB NPUBEAeHbL! Ha Puc. 3
puc. 2. o et exi nesaTHoN f
Korpencartop C1 — K78-22 8 okyknen- ST PERREINE, TERTEN AT
HOM wucrnionHeHun. C2 — K50-35 wnu 8 popmarax Sprint LayOut 5.0 n TIEF uméiores
MMMOPTHKIA OKCUAHLIA. Mnaskas BcTaska f,'(a .”’:;:r;}; : :'fr-;} ',:i?;r;iftff,r,:r,p,:’b e0uB/
ycTtaHoBneHa B Aga nepxatens NF-004. (IO ZPH ' iR iy
) 106 )
I ]
=5

O=0=0 O=00

38 L0
o Lo

@)

38

VD1-vD4 vs3
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Puc. 2
OBPATHUTE BHUMAHHE
Or pPefaxkuymn. Heprexy nedarion nnd
16 &8 hopmarax Spnnt LayOQut 5.0 H TIEF pme AbIMOB A. YcosepiuueHcTBOBaHHe
I0TCR NO- anpecy http://ftp.radio.ru/pub/ USB-anextponaanswuka. — Paguo,
2018/10/vbp.zip Ha Hawem FTP-copaepe. | 2018, Ne 7, c. 31, 32.

CANNMMOB H. lNeneparop c LUAM na
taiimepax KP1006BM1. — Papwo,
2018, N2 B, c. 64.

Me4arHaa nnara.

Yeprex nevatHoOW MNNars YyCTROMCTRA
W pacnonoxeHne anemeHTos, kpome
nepeMeHHoro pesuctopa R3, npueepe-
Hbi Ha puc. 3. [Npumenen OY DA2 —
KP140¥Y[708 B kopnyce DIP-8, kak 6onee
[ocTynHwit. KongeHcatope C1, C2 —
kepamudeckwe, Hanpumep, K10-17B,
KM5, KM6 nnu nmnoptHele. Kongencarop
C3 cocTaenen vz asyx: okcugHoro C3" —
10 Mk x25 B n kepamuieckorao C3' ém-
xocteo 0,01 mrd.

O noauumax peauctopos RT1—R3
Ha puc. 4.

Ha c. 32 B n@BOW KOMOHKE, B MATON CTPO-
ke naToro ab3aua ceepxy, Cheayer YATarb,
"Yoanute nevarHelid MposoaHuK Mexay
KOHTaKTHLIMI MJIOLLEAKaMUN 47 BuOpoaar-
YMKa W YAANEeHHOro NpoBoaa C NPYXMHONA.
Mexay Hiumn npunasiite peanctop R2 (7).
Peaucrop R (11) yeraHosuTe MEXAY KOH-
TAKTHOW NAOLANKON 15 aHOA3 YAaNEeHHOD-
o 4100a U NEePEXOaHLIM OTBEDCTHEM.

Ha HixHer cTopoHe nnarsl 3ayucTure
OT naka v 3anygure nevatHeii NpoBoLgHNK
yenn +5 B Hanpotie NepexogHoro oTsep-
CTUH, COBAMHEHHOIND C BLIBOAOM T MUKDO-
KOHTpONNepa, W BAAFNTe Mexay HuM
peauncTop A3 (3)". ]
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U UX ANMMNMAPATYPA
(30-40-E roasl)

Feopruii YJIMSHY (UY5XE), r. JleBoB, YkpauHa

Mpegnaraem BHUMaHUIO

HUTATenel BbIAEPXKN W3

KHArM

r. Ynmanya (UY5XE), B. Crenanosa (RU3AX) "Jlucras crapsie
“Call Book" u He tonbko... (1925—1941)" (NMesos: CMTOJIOM, 2008)
0 KOPOTKOBOJIHOBMKAX, Nepes i 80 Bpemsa Bennkorn OTevecTBEeHHONA

BOMHBI CRAYXWBLIKWX pagWcTamMuv-pasBsegynkamm,

AONONHEeHHAMH.

OWH 13 CTAPENLLNX COBETCKIX BOEH-

HbiX paaAVCTOB-pa3sea4NKoB NONKoB-
HK MarHoro passedsiBatensHoro ynpas-
nexns (MPY) Medwraba KpacHow ApMumn B
oreragke  KoHeradtud  Muxalhnoswd
Mokporcrnia (B 1946—1958 rr — UA3CB,
ero cbid AHapein 8 80-x 1. UMeN NMo3uiBHON
UA3AAC) B AOBOEHHBIE TOOLI BLINOAHAN
MHOIMe OTERTCTEEHMLIE IaAaHUH KOMEH-
noBadws: obecnedmsan pPagnocedsb C
BonuamMu-mHTEPHaUnoOHanueTamm, cpa-
wapwmmncs 8 Menawuy; Gbin HavansHm-
KOM panuocessn MMaBHoro COBETHWKA
CCCP 8 Kurde, oTpaxasiuem B 70 Bpems
ANOHCKVID Arpeccuio; B rofkl BOWHbL! MW=
HUMAR YMACTWE B CO30AHKA NApTU3aH-
CKOW pagnocesdn; MHOro BCNOMWHAEN o
ponu pagncToB-passenynkon  cnyxbml
pagnocesan TPY, koTopbie A0 BOWHbI
BN KOPOTEOBRONHOBUKAMM.

O HencTBOBANK KaK HA BRAXECKOW
TEPPUTORKI, TAK W HECAKW KPYIMOCYTOYHYIO
PAAVDBAXTY N0 NDAAEPXAHWKD PaLnOCBR-
an ¢ MOGUABHEIMIK TRYINAMWA U OTPADAMMW.
Brijin KOPOTKOBONHOBUEWY ¥ panucTammn
cnyxbul BHewHen passeakn HKBI, Pa-
OUCTOB-passeavvkoB roTOBKMAKW B FOI}I:&OM
(B Tak Haaweaemon CopMoBCKON LLIKONE),
Bl'l;’l()ll]ﬁ]]()ﬂl’ Pane n Apyrvx ropoaax,

Tak, Hanpumep, B 1942 r. Bopowu-
NOBMPAACKYIO LWKONY 3akoH4una By nyLumia
lepaon Coeetckoro Colsa ypOKEHKa
noc. Masapuko (KpacHopoHCKMN panox
Bopowwnosrpaackon 06, ) Niobose Fpu-
ropeesHa Llesyosa (1924—1943)

Heckonbko cOTEH paauonbuTensi-
KOPOTKORONHOBUKOB DEIMW papucramn 8
NapTU3aHoKNX OTPHAAax, MHOMWME U3 HWX
PYKOBOAWNY PAAWOCEA3LIO:

B LlenTpansHom wrabe naptmaancko-
ro asuxerns (ULUNA) paguocss3s BO3-
rnasnani Konctawtue Muxannoswy [Mo-
kpoBrckuil m Bhagumup lNetposuy Hpocnae-
ues (paHee 8 Hpocnasne — 60RA/RK-66,
eli2BF; nocne golike 80 Jibaose — UBSAC;

C HEKOTOPLIMMK

07.05.1947 r. warpaxned 3Hakkom "Tlo-
YETHLIA panuet" B Mae 1947 r. 8 "TpeTbux
BCECOI03HBIX COPEBHOBAHWSX KOPOTKO-
sonroeukos QCOABWMAXWM™ cran noGe-
awrtenem arpynne "Y' — 122 QS0 3a gge-
Haauate yacos; B8 1949— 1950 rr. Beiexan
8 Mocksy)

Joboes MNpuropseena Lllesyosa,
1942 r.

— B napTuaadckux ob6beauHeHnax
BpaHckux necor — mockeud Bukrop
Anexcanaposiy JloMadosiy (Nocne son-
Hiul — UABDH; agTop ABYX KHWI N0 paamo-
mobuTensckon annapatype Ha YKB; Wa-
rpaxaeH aHadkom “TloveTHelin papuet”); B
Nedwndrpanckon obn, — neHuHrpaaet,
Hukonan Hukonaeeguy Ctpomunos (U1CR;
panee — 36RW, eu3BN; nocne BoWHLl B
Mockse — UASBN).

— B Jlareun — nedwHrpaael, Anek-
canpp Dépopoany Kamansrmu (U1AP;
panee — eudEB; nocne BoMHbI B AlLxa-
bape — UHBAF, g Kynbonwerne — LIA4IF).

— Pagwnoyzen MwuHCkoro naprusad-
CKOro GOBAWHEHWA BOArNAaBnNAan KOpPOTKO-
gonHoeuk M. M. BulwHeackni (@ro Nnoasia-
HOI YCTAHOBUTL HE YOanocs), a pajmo-

E-mail: mail@radio.ru

KOPOTKOBOJIHOBUKU — PAJJ,I‘II. Tbl-PASBEAYUKH

yaen YkpauHckoro wraba naptuaasckoro

apuxers (YLINO) —
HMropt Beposny AkAGNOBCKMIA
pavee — BK-2860, eus5FY)
Mpumevanwe. B camom Havyane somkel
nog pyxosoacraom USAH 8 Xapeskose 1%
naprinaan Dbing PA3NatoTaHa M M3roToBneHd
HEBONBLLIES NEBPTA pPaanocTaHwNt "Bonxa ™
Ha nepepaouwn uextp LML Hap-
KOMATOM CBH3N DN HA3HA4YeH pyKoBOM-
Tente MOCKOBCKOI AWPEKLMK PDAAHOCBHZN
B. . Mutvtenno (padee 8 NeHuHrpane —
34R8, eu3BB). Beina cosnada v CrneuwKo-
na (C Heckonbkumy dunuanamu) No noaro-
TOBKE napTuaaHeckwx pagvctos. Ee npeno-
LOABATENEM, B HaCTHOCTW, CTan MOGKBUM
Anatonmi Hukonaesny Beminnemn (U3CY,
panee — RK-1668). A mockany Banum Bo-
prcoeny Boorpsikos (USAT; panee — RK-24,
05RA, eu2AC; nocne BoWHe — UAZAM)
rOTOBW PAAMCTOR NS cneucnyxt

XapbKOBYAHMH
(USAH;

Auaronuii Hukonaesny BeTynHkmH,
1935 .

Bagum Bopucosuy
Bocrpskos, 1927—1929 rr.

YyuTtbiaas cneunduky paboTh pazsei-
K, cobpats WHhopPMaUnIo YAANOCE Nl
O HEMHOMX:
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— Hmutpunn leopruesny Benoe (Cra-
nuHrpan; ¢ cepeauHst 30-x romos —
eudEG).

— Amutpuin  Mpuropeesud fopBaHb
{Mockea; nepef 8oitHoii Beln onepaTopom
konnexkTueHelx JIPC M3BWUC (ceivac —
MTYCW) — UK3AQ/UK3CU; Bo spems
BOWMHbI BOEBAN B COCTase pagloueHTpoB
FPY; Buinl HarpaxnéH kpanHe pegkum
HarpyaoHbiM 3Hakom "OTNW4HbIA passen-
4mK”, KOTOpbIA Obin yTBEPXAEH B 1943 r;

' nocne BoAH — UA3DG/U3DG).

— NeoHun  Hukonaeswd  Oonros
(Mockaa; nepen soiHon — U3BR; paHee —

‘-'.‘ eu2lT; 8 1937 r. 3a yyacTue B 6oeBbIx geii-

cTeuax B Micnanum Guin HarpaxnéH opae-
HOM KpacHoi 3seafbl;, BO BPEMSA BOWHBI
BO3rNasnan cneurpynny paavcToB-pas-
senymkoe M'PY Ha bankarax).

— Tumoden MNpokonsesny KoponeHko
(Murck; nepen Benukoit OTe4ecTBEHHON
solHol — UZ2BT, B0 Bpema BOWMHBI — pa-
[uMCT ueHTpa ceaan IPY; nocne BoMHbl —
UC2AD); no nerenne — TNX EWI1AA — B
nexkabpe 1942 r, Ha clNeqylowuin OeHb
Nocne ceadca CBR3W CO CBOEW CYNpyroi
(3uHawnaa Gbina pagucTKO NapTU3aHCKo-
ro oTpsga), nposen HeneransHoe QSO Ha
yacTtoTe 2,225 MMy ¢ 4acTbiM 40BOEHHBIM
KOPPECNOHABHTOM — HEMeUKUM KOopoT-
rosonHosukom DAMF.

— Cepreii Naenoeuy MNasnos (Mocksa,
paHee — RK-351, B0RB, eu2DB; nepen

_ BoiAHol — UBAB; 8 1937 r. 3a y4acTue B

foesbix gehcTenAx B Monaduu Bein Ha-
rpaxneH opaeHom KpacHow 3Be3fibl, co
BTOPON nonosnHel 30-X roaoe — coTpya-
HWK passegoprados, B8 70-x rogax —
UA3AB; nonkoeHuk I'PY B oTcTaeke).

— I. . CutHukoe (U3AIl, paHee —
RK-1452, eu2NF, equWHCTBEHHBIM M3 CO-
BETCKMX KOpPOTKOBONHOBWKOB, KOMY Yyaa-

" noce B koHUe wonsa 1931 r nposecti QSO

¢ DENNE — noasiBHOl papuocTaHumu
apkTudeckoro nonérta aupuxabna "Tpad
Uennenun”, oaHuM 13 paaucTos KOTOpo-
ro Bein ApHeT Kpeukens; ¢ 01.01.1937 .
Bxogun B cocras Cosera CKB npu LC
OCOABWAXWM; avnnomanT 1-ro Beeco-
I03HOTO KOHKYpca paawonobuTenei-pa-
amcToB — 1940 r; 8 1943—1944 rr. Buin
Ha4ansHMKOM pagnocea3n cneurpynnl
KpacHon Apmum Ha BankaHax, Jlaypear
CranvHckoin npemuun — 1945 r; "Mo4ér-
HbliA pagueT” — 1946 ).

— KoHcTanTiH KoHcTanTurosuY Cnu-
BuLkKiA (TawkeHT; panee — 48RA, auBAA,;
¢ mapta 1930 r. no wone 1933 r. Haxopun-
CH B 3arpaskoMaHanpoBKe No NHWW pasa-
BEAKK).

— Oner lreopruesuy TyTopckuii (Mock-
Ba; nepepn BowHon — U3BI, pavee —
eu2MC; 8 1937 r. 3a yyacTve B DoeBbIX
nencteuax B Mcnaduu Gein Harpaxnex
opaoeHom KpacHoit 3eeaasl; 8 70—80-x ro-
nax — UA3IB).

— KoncTanTuH Anexcaraposny Wyne-
ruH (Mockea; nepen soiHon — U3BA,
6ein onepatopoMm KonnektuBHelix JIPC
MWWC — UK3AQ/ UK3CU; Bo Bpemn
Benwkon OTeyecTBeHHOR BOMHEI BOGBAN B
cocTase paauoueHTpos MPY; Owbin Harpax-
AEH HarpyaHeiM 3Hakom "OTanYHBIA pas-
Bea4uk”; nocne sonHbl — UA3DA/USDA).

Mounvevarve. Nennnrpaney Bnagumup
Jleonmaosing dobpoxarckwii (U1AB; pa-
Hee — B65RA, eul3AJ) — cotpyaHuk OneiT-
HoW paguonaboparopui npi flenuHrpan-
ckom HKBL], Guin Harpaxaés asyms opae-

Hamu Kpacqon 3sesqw 8 1930 . — kak
rMaBHbI MHXEHEeD NpoekTa annaparyps!
“Apeiicp" gna UPOL, 8 1937 r. — 3a paa-
paboTky annaparypsl Ans KOpoTKOBsON-
HOBWKOB-"MCraHLeR", nocne BOWHL — B
Mockse, naypear CTanuHCKon npemim,

Cnesa—Hanpaso: Ceprew lMasnosmny
Masnos w Bnagumup JIeowngoBuy
Hobpoxaxckuii, 1938 r.

1986 r. B pegakumm xypHvana "Pagmo":
pagucTel-a06poBonbYbl — yHacTHUKW 60EB B
Mcnawun (cneea—wanpaso), nepesid psg —
J1. . Xyprec, I. I'. Cutaunkos, A. . Nepgpunses;
aTopoi pag — J1. B. Qonros, A. H. Makaperko,

O. I'. Tytopckui.

KoHcTanTnH KoHCcTaHTuHOBUY
Cnnsuiikni.

Mpumevanune, Mocksu4u — KOpOT-
KOBOJIHOBMKM-"MCcnanysl”, KOTOpbie 8
1936— 1937 rr. 80 Bpems [paxgaHckoi
BOWHBI B Mcnarnm Gelann paguctamia v no
POAYy CBOEH AEATENLHOCTH TakkKe 3aHu-
Manuce Nepenavelt passeanaHHsbix,
Obiny HarpaxgeHsl opaeHamy KpacHown
3eesaw:

— A. 1. Nepegunses (U3BD; parHee —
euZPM).

— Jles flazapesny Xyprec (panee —
eu2lU/RK-2793; 8 konue 1937 r. Obisn
apecTosaH 1 OCYXAEH, nocne ocsobox-
nexvs B 1948 r. npoxwsan B r. [PO3HOM; B
1956 r. Gbin peabunnTposax; asTop He-
3AKOHYEHHOR  KHUMW  BOCTTOMMHAHWIA
“Mockaa — Micnatmng — Konbima, V13 xusvmn
pagucta n 33ka”).

Maxkc Knayaen, 1927—1928 rr.

CnegyeT OTMETWUTL, YTO Of-
HKMM W3 NepBbiX 1 cambim pe-
3yNLTATMBHLIM pagucTOM-pas-
BeauvKkom [ 1] Bein nereHaapHbIA
paguct Puxappa 3opre Makc
KnayaeH, kotopwin B8 1927—
1928 rr. 6uin B lepmadmn SWL
(DE 1288 / DE 1280), amurpupo-
eane CCCP uyxe ¢ mapta 1929r.
npwbuin B WaHxain pagucTtom
COBETCKOro passep4uka (nces-
nosum — "Bunnn”), a aartem
cran paborare B Kurae nopg
pykosoacteom P. 3opre, 8Ni0Th
N0 apecTa B AnoHWK BCEW rpyn-
nel "Pamaai” (18 okTaGpA
1941 r.). Ucrkmodedne coctasun
nepvoa ero otasiea 8 CCCP
(koHey 1932 r. — nero 1935 r.),
rae Yeta KnayseHos nop damn-
nuen PatmaH BPEMEHHO MPoXu-
Bana 8 ropopke KpacHbin Kyt
Caparoeckoi o6nacti. Mcnons-
3yemMule AnA pagvoceaHcos C
UeHTpom nepenartynkv
Makc KnayseH warotas-
nuBan Ha MecTe camo-
CTOATENLHO.

A 0 NPOMBIWAGHHOM
W3roToBNEHWW pPagno-
CTaHuui COBETCKOTro
npovM3BOACcTBa  paccka-
xem bonee noapobHo.

B 2007 r. B Hepkaccax

nposogunace Mexay-

HapoaHana koHdgepeHuun

MYy3€eB WU 4aCTHLIX KO-

KoncrauTun nekunoHepoB  CTapon
AnexcangpoBuy papuoannaparypebl,
Lynerun. OpraHn3aTopoM KOTOPOW

ABNANCA HEOAHOKPATHbLIN
yemnuoH mupa v Esponst no CPI (no
nogrpynne "Betepanu”), 3MC YkpauHbi
no PaguocnopTy ¥ CTPACTHLIA KONNeKumo-
HEep peTpo-annapaTtypel  Bragwmup
BotiHoe (URGCW).

Cambim LEHHBIM, HA MO B3NS4, 9KCNo-
HatoMm konnexkumn URGCW asnmetca pa-
AnocTaduma "Habna” (Beina emy nogapexa
Banepuem Npomoseim (RA3CC), ¢ obwmp-
HOW KOMNEKUMEN KOTOPOTO MOXHO O3Ha-
koMuUTBCA Ha cante http://www.rkk-
museum. ru), NOCKONLKY HUIrAe B APYrux



aHanor4HbX KonnekuuMax oHa Gonblue He
aHauuTen (8 myaee LIPY CLLA xpanutcn eé
NpakTUHECKUA aHanor-npoToTHin — paano-
craHums "Tewsop”). "HaBna" (kak un "TeH-
aop") Brna paapaboraHa nubo 8 ONbITHOW
papuonaboparopun Ynpasnenns HKB/, no
NenvHrpanckoin obnact, nnbo B aHano-
rvyHelx nabopatopusx HKBL & MNoomoc-
koBbe (KyuunHo) unn B Mockee (yn. Cnupn-
poHoeka, 13). E€ TenerpadHbiit nepenat-
yuk (B konnekumn URGCW ero cepuiiHbii
Homep 3267) cocTosn 13 Tpéx BNoKoB: cam
nepenar4vk u Bnok nuTaHua (“cuennéxHsie”
Mexay coboro asa 6noka — "Gnok BXOAHLIX
uenet c Tpancdopmaropom” wu "Gnox
BoinpamuTenein”). JlsyxkackaaHelid nepe-
pativk cobpaH Ha namnax 6L6 (VT-115) u
“Men BbiXoaHYK MolHOCTE Ao 40 BT, ne-
pekpeiBan aea awanasoda (18,5—35 mer-
pos 1 35—70 MeTpoB) NOCPEACTBOM KOM-
NNeKTOBAHWUA COOTBRTCTRYIOLLIMM HaBopom
KBAPUEBLIX PE30HATOPOR, KaXabii M3 KO-
TOPbLIX MMEN BO3MOXHOCTb HeBONbLION
paccTponku. [puéMHUK (CoxXpaWunach
TOMNBKO Ero HE O4eHb YEeTKas doTorpadus,
KOTOpas npusegeHa B onyGnmMKOBaHHOA B
lepmanum kHWre-karanore npuémorepe-
OAoWeit TexHnk nepuoga Bropoin mupo-
BOW BOMHBI) NPUMEPHO B ABA pasa Bbilue
Bnoka nepegaT4vka (KOHCTPYKTWBHO Bbl-
nonHeH B Buae “"kybuka").

cBoen kHure BbiBwmi Hasaneuuk YLLINA
reqepan-nedteHadT Tumoden AMepocue-
By CTpokav.

B Hauane BOWHLI BCE BilLIENepequcneH-
Hble pagumonabopatopuu Gbin 3BAKYUMPO-
saHbl B CBepanosck u obbeavHeHsl B ean-
Hylo — LleHTpansHyo pagruonabopaTopuio.

Moaxe, yxe B Capartose (Tyna Geunm
3BaKynpoBaHbl U3 XapbKoBa CreuuanvcTbl
n obopynosaHue, a Takke u cam YLWINA),
Ha Gase ¢abpuku kuHoannapatypsel No
3ananmio  LLUMO 6eina paspabotaHa
"PapgmocTaHumWa nNapTu3asHckux oTpapos”
(PMO). OHa BINyCKANach B HECKOMNbKWX
Mogndukaumax (Hanpumep, PNO-4 — B8
1942 r.) 8NN0Tb A0 KOHLA BOWHLL.

B Caparos Gbina asakynposaHa W WKko-
na no noaroToBke pPaaucTOB-NapTuaaH.
Moaxe eé dunuanst BeiiM OTKPLITH B Bo-
powwunosrpane, Kueese u Ctanuurpage.

OpaHa 13 WKON PaarMcToB NAPTUAaHCKIX
OTPSNOE Haxoaunack okono Boponexa
(nnbo B ¢, Hosasa Ycmads, ubo 8 ¢, Co-
MOBO). AkoObl B Hel yymnace » BaneHTtuHa
KoncranTuHoeHa doerep (1925—1984) —
pagucTka Hukonas WMeanosmuya KysHe-
uosa. Mo HenpoBepedHLIM JaHHbiM, Npe-
nopasarenem tenerpada buin "HemnuoH
CTpaHbl No npuémMy-nepepaqe” (Taxk Belno
otme4eHo 8 CMW). Ckopee Bcero, 3rto
Guin Mrope Bnaammmposuy 3asenees,

Ana 0b6opyaoBaHnA KOHCNMPATUBHLIX
YyCTAaHOBOK BO BPEMEHHO OCTaBNEHHBIX
ropofiax 8 1942 r. 6uinn BbINYLWEHbl pa-
AMOCTAHUMW C UCTAHUMOHHBIM YIpasne-
Huem "Tionens” n "Mapc”.

Kpome Toro, B napTuaaHcKux aTpanax
UcnonL3oBanackL pagnoctaHums “Tipuma”,
paspaboTaHHas Ons BO3AYLIHO-AeCaHT-
HbIX BoWck. PapmocraHums cobBpaxa Ha
YeTuIPex namnax, pexunm paboTtel — Tene-
rpad, paboyun amanasod — 3,3...5 MIu.
Mepepnativk cobpax Ha namne 2M9M, ero
yacTtota crabunuavpoBaHa CMEeHHbIMK
KBAPUEBbIMK pe3oHaTopamMmu, BbixoOoHas
mowHocTe — 5 BT [2].

[na onepaTwBHOn CBA3W W3 NEerko-
BulX aBTomawud Geina paspaboraHa
cuctema "WHterpan” u paguoctaHumn
"Crpena” (BeIXOAHaA MOWHOCTL Nepefar-
yuka — 150 BT, pansHOCTe Aenctsms —
no 3000 kM) — ans CBA3W NpaBUTEfNb-
CcTBEHHBIX noesfos ¢ Mockeoi. Paavo-
cradumna "Ctpena” B8 1943 r. obecnevuna
BLICOKOHAAEKHYIO CBA3EL BO BpEeMA Npose-
neHns TerepaHckon KOHpepeHLMM.

Ana KoHTppassenbBaTeNbHbIX NOA-
pazoeneHuian "Cmepw” seinyckancs cra-
umorapHeln nenexdratop "CK-3" (c npw-
EMHMKOM "J1-5"), NepeHocHOn neneHra-
Top "PymB" w nenexratop, yCcTaHoBneH-
HbIi B cneuvanbHom asTobyce, "APT-2"

B naGopaTtopusx HKBJ paspabaTbi-
Banace ¥ paguocTtaduusa “"benka” (Mow-
HOCTb — 5 BT, pansHoCTL ANCTBUA —
fo 1000 kM), 3K3eMnnap KOTOPOM
("Benka-4") xpanurtca 8 Bonrorpagckom
Mysee paguonwbutenscrea (http://
rada.narod.ru). KeapuoBaHHblil nepe-
patiuk Bein coBpad Ha AByx namnax, a
NPUEMHMK — Ha TREX (2K2M).

B nepebiit rog, BoWHbLI CPEACTB paauo-
CBA3XM HE xBatano, M mManole napTnu
pPaAroOCTaHUMA NPOM3IBOANANCE B PASHbLIX
mecTax. Tak, B Xapekose Ouina seinyuieHa
HeBOoNLIWLAR Cepud paauocTanumMin anq
NapTU3aHCKMX OTPAA0B U coeauHeHuin. B
BOEHHO-UCTOPMHECKOM nuTepaTtype eé
00bMHO HaszwiBalT “TapTuaadka” wunm
"Maptuaanckan”. OHa Beina paspaboTana
B KpaTt4yaiwme cpoku (6ykeansHo, B Nep-
Bble [AHW BOIHbLI) NOA PYKOBOACTEBOM
Metpa OnaHacosu4a Mauys, n HECKONBKO
3K3IEMNNAPOB cpasy xe Dunk nepegaHsl B
pacnopaxenve YLUMNO. MonoxutensHy
oueHKy Mx pabBoTel No ofecne4eHunio CBs-
3M C NapTu3aHCKMMK OTpsdaMy gan B

Mpumedarme, B CCCP nepsbie o4Hble
copesHoBaHwa Oblnn  NpoBefeHsl B8
1936 r., oyém 8 1937 r. coobiian xypHan
"Paaunogpont” (LWaxHaposuy J1. “382 3Ha-
ka B munyTy”, Ne 12, c. 11—13 un baky-
3o H. "Buiwe muposoro pekopaa’,
Ne 12, c. 14). B craree npuBoaunncs ¢axkr
YCTaHOBNEHWA HEOPUUNANBEHOMO MUPO-
BOro pexkopaa mologbiM MOCKBUYOM —
TexHuKkoMm-paaucTom LlentpansHon pa-
AMOCTaHUMKN 30/10TO-M1aTHHOBOW MPO-
meiinenqocTy ("Mnasaonoro”) Wropem
Bnagummnposuyem 3aseneessim. Konne-
ru no paBorte ero Has3elBaNN YENoBeKoM-
"onpynaropom”. B npucyrcreumn H. bai-
ky3oBa (U3AG — oH Bbin CekyHaoMeTpmc-
rom) V. 3aBenees npunan (€ 3anucesio Ha
MULLYIEA MaLLMHKE ) CMLICIOBOH TEKCT CO
CKOpPOCThI0 382 3Haka B MuHYTY (no
cucteme "Mapuc”).

Dns ofopynosanua y3nos onepaTws-
HOW cBR3Kn Bbin paszpabotad MOULHBIR
nepepativk “fles” (500 BT, ganbHoCTs —
a0 5000 km), paboTatowmin B KOMIMJIEKCE C
npuemHukom " 133",

Ans nowcka HeMeukoW areHTypsl B
ropHelx Maccupax Obin BeiMyWeH ca-
MONETHEIA nenedratop "CrP-1",

B 1943—1944 rr. 6bin paspafortaH u
BbINYLLEH KapMaHHwii nenexratop "P-8".

Ona passenrpynn napawoTHO-Ae-
CaHTHbLIX BOWNCK BBINMYCKANCA Pagnonpu-
emHunk “CurHan”. Wcnone3osanach M
aHrnuiickan  paguocTaduua  Mk.VII
("Paraset").

Camoii xe mMacCcoBOii (Mo CBOEMY Ce-
PUAHOMY BhINMYCKY) U ocobo nouvTaemMon
pagucTami kak cneucnyxt Kpacxon Ap-
muu, HKBL, HKIB, Tak U naptuaaHckux
oTpagoe Guina paguoctaduua "Cesep”
(nm "Cesepok”, kak eé nioBoBHO Ha3bIBa-
n1 1 BoroTBOPMAM PaaMCcTel TOrO Bpeme-
HW). PaguocTasuma — CUMMAeKcHasn,
TenerpapHan, nepedocHasn, ¢ Oarapein-
HbIM NUTasuemM, cobpaHa Ha Tpex namnax.
Pabouyue ananasoHsl 4acToT: Ha NPUEM —
3,62...12,25 Mly, Ha nepegady —
3,62...6,25 My, BbixOAHaA MOLWHOCTb
nepeparyinka, cobpaHHoro Ha namne
2Mn4am, — 2,5 Br.

.
P
.
B
.
.
.
.
.
.
-
-
.
.
-
0
.
®
.
.
.
.
.
.
g
=
(=]
z
-
e
N
o
-
«©




-
.
.
.
.
.
.
.
.
-
.

- .
.
-
.
.
.
.
-
.
.
-
.
.
.
.
.
.
.
.
-
-
-
.
.
»
.
.
.
o
-
o
™
o
ot
=
o
3
o

|

WcTopus eé coanaHus Takosa. B 1939
8 MOCKOBCKOM 3NEKTPOTEXHWYECKOM
WHCTUTYTE CBA3W 3alMLLAn OMNNOMHbINA
npoext bopuc Muxanud. Era Hay4yHbIM
pykogoauTenem Bbin QOKTOP TEXHUHECKMX
Hayk, npodeccop bopuc MNasnoeuny Acees
(1901—1965), koTOpLIA B 3TO e Bpems
pabotan B QOMKHOCTW 3amecTuTens no
Hayke 8 HVIW cessm HapkomaTta 060poHS!
(HWWUC HKO). Temoi npoekTa Guina nop-
TaTMBHE® PaguoCTaHUMA [JIR Feonoros.
Mocne 3awMThl JMNAOMHOIO nNpoekTa

B. MN. Acees npuenék b. MuxannHa Ha
paboty 8 HIMC HKO, koTopuii Haxoguncs
8 ¢. Bopobséro (HeiHe Bopo6eéBk ropsl).

MNpumevanne. fo 1934 r. HUWC HKO
umeHoBancs kak OtaensHas pannonatbo-
paropua HKO, co3agaHHan, B CBOK Oye-
pens, Ha Gaze cywecrayiowero ¢ 1921 r.
Ocrextiopo (Ocoboro texumyeckoro 61o-
PO N0 BOEHHBIM M30OPEeTeHWaM crneuw-
ansHOro HasHa4yeHws), KOTopoe Bo3rnas-
nan Bnanumup Msanosuny bekaypu.

bopuc MwxanvH Ha OCHOBE CBOEro
OMNNOMHOro NpoeKTa NPUCTYNuN kK paspa-
BoTke N9 BOEHHOM paseenky paauocTax-
uvn "Owmera” (nepen BoWHOW Bbii M3raTos-
NEH eAMHCTBEHHBINA OMbITHLIA 3K3EMNNAP).

Mpiumevaxune. Bopuc AHapeesuy Mit-
XanK yenewHo paboTtan u nocne BoMHbI.
B 1958 r. ox Boarnasnsn paapabortky
annaparypsl HoBoOro noxonewua ans Py
CCCP — manorabapurtiylo GhicTpoRe-
CTBVIOLYIO PAANOCTaHUMIO "3NeKTpoH", a
8 1963 r. Ha e€ ocHOBE CO3AaN U3BECT-
HYHO B kpyrax pagwmcros-passenqyukos
annaparypy "lMporor”. B 1967 r. Tanaxr-
NMBOrO KOHCTRYKTOPA He ¢Tano...

C nexabps 1941 r. Ha JleHWHrpaackom
3aBofe vM. Koavwukoro Ha4ancs ee ce-
PUWitHBIA BbINYCK (NOA HauMEeHOBaHWeM
“Cesep” — no 300 en, 8 mecau),ac 1942 r,
(yxe B BaoKagHOM rOPOLE) Ha4ancs Bbi-
nyck eé mogndukaumm — "Cesep-6uc”
(no 2000 en. B mecau). PaguocTaHuws
“"Cesep-buc” otnmuanace 01 623080 MO-
nenu paboTol Ha HMKCUPOBAHHLIX YacTo-

Tax c NpuMeHeHuem CMEHHbIX KBapLEBblX
pe3oHaTopoB. JduanasoHsl eé paboymx
4acToT: Ha npuém — 2,22...6,66 My (nea
noaouanasoda), Ha nepegady — nnaeHbIA
2,56...5,77 MI'y » Tpu cTabunuanposaH-
HbiX KBApLUEBbIMW pe3oHaTopaMn 4acto-
Thl. Ha aTom 3aBoge npeacTaButenem
3akaaymka paboran Hukonain Hukonaesuy
Crpomunos (U1CR).

lMpumevarme. C aekabpst 1941 r. UICR
TaKxe SBASSIcH “ieHoMm JSlenuHrpanckoro
wraba NapTM3aHcKoro ABMKeHus, KoTopoe

BypHo paspacranock 8 JleHnHrpaackoi o6-
nacru 1 notpebosano GOALWOro Yncna
KBAMMDUUMPOBaHHBLIX panucTos ans obec-
nevexus paguocensu. H. H. Crpomunos B03-
rnasun NOArOTOBKY pPagucTos ana wraba
MapTU3aHCKOro ABMXEeHNA, 4 3aTEM 1 PyKO-
BOLCTBO PaAnOCBA3LIO NEHIAHIDEACKOro
wraba naptmsaHckoro asuxerna. C gHBa-
panomapt 1943 r. U1CR yyactsosan 8 60-
X NO NPOPLIBY O0KAL! B AOIKHOCTH WH-
KeHepa o pPaguo OAHO K3 NONKOB CBA3N,
OH ObIN HarpaxneH opaeHom Orevect-
BEeHHO BOWHLI | cTenenn, medanamu "Map-
TuaaHy OTeqecTBEeHHON BOHLI" 1 "3a 060-
pouy Jlenunrpaga”.

Mpueoamm  BocnoMuHaHna Pama
Camyunosuya MayxmaHa (Nocne BoWHbl —
UA3CH, noaxe — U3CH) o paguocTaHummn
"Cesep™

"Mpexpne scero, nodemy ¢ 1942 r. 1 oo
Hauana 1944 r. Ha pydkax M nepegHein
naneny "Cesepka” 6Guinu aHrnMiAckue Haa-
nucu. MHe B peaynsTate NOMCKOB yaa-
NoCk BBLIACHUTL M3 PANA NUTEpPaTYPHLIX
MCTOMHMKOB, @ Takxe 13 nudHeix Beceq c
magecTHeiM pagucTom H. H. CTpomwuno-
BbiM, UMEBLIWM HENOCPEACTBEHHORE OTHO-
LWEeHWE K NPOM3BOACTBY WU UCTIONb30BAHWNIO
passefyuKamMi U NnapTuaaHaMu nereHaap-
HOM paguacTaHuvM B rogel Benvkoi Ote-
4ECTBEHHOAW BOMHLI, cneaywwee. 3Tk
Haanuey AoNXHb! Gbinu BEECTW B 3abNyx-
AEHWE TUTNEepOBCKYD areHTypy. W uens
6uina pocturHyta. OkasoiBaeTcs, ruTne-
POBUbLI AONTOE BPEeM# cHUTanu, 4To pa-

AMCTEl U CaM annapar (no cyTu, TpaHcn-
Bep) 3abpowenst 8 CCCP avrnuqaHamu.
Hawa xe passenka, nony4ana Heobxopu-
MYI0 MHPOPMAUWID, OpraHn3osana coor-
BETCTBYIOLME KOHTPMEPEL, Teneps o nam-
nax. CneuvaneHan coeeTckas namna gna
“Ceeepa” BoobOwe He co3pgasanacs. [eno
obcToano Tak. B CBA3WM C OTCYTCTBMEM
3anaca aMepukKadckux namn 24" (BoeH-
Hel avanor T-28) npuwnNock Wckartb
sameHy. OgvH 13 CneunanvcToB NpPenno-
KWMN UCNONb30BaTh HA3KOYACTOTHBIE NEH-
Toabl CB-244, nmMmeBWWEcH HA NEeHWnH-
rpanckom sasone "CeetnaHa u yxe npu-
MeHABWIWECA B NpejBoeHHbLIe roabLl B
BellaTenkHbx BaTaperHbix NpUEMHMKax
"BWM-234", "PMK-9" 1 pane apyrux ycunn-
Tenein HY. Ux LOKOnEBKA W pexum non-
HOCTLIO COOTBETCTBOBANM amMepuKaH-
ckum "24". B MHCTPYKUWKM K panuocTaH-
umn "Cesep” ykasbiBanoch, 470 BMECTO
amepukarnckux namn "24" "Cesep” ykom-
NNexToBaHd pPaBHOUEHHBIMK  NaMnami
Cb-244. lNpaBaa, ux MOLWHOCTb He npe-
abiltana 1,5...2 Bt, a cpok cnyx6bl, No
CPaBHEHWID C amMepuKaHCKuMK, na-3a
Manoi IMUCCHK KaToaa YMEHBLLIANCA ©
750 go 200 yacos. Moatomy ¢ 1944 r. Ha
BOOpyxXeHne noctynunu "Cesepkn” c
namnamu CO-257, obecneunsarouwmmm
MowHocTs 3...3,5 Br".

MasecTHbl Cry4am Cnons30BaH1s Co-
BETCKOW areHTypHO CEeThIo U OTe4ecT-
BeHHOW paguocTaduwm “TIMN-16", u anr-
nuiackoin Mk.I, koTopas noctynana kak
no Tak HasdoliBaemomy JleHa-nusy, Tak u
3akyrnanack No NuHum AMTopra.

B nutepaTtype npuBOAATCA CBEOEHWRA
06 vcnons3osaHuy paseeg4ukamm 1 Bo-
nee MowHbIX (50 Br, nutadue ot cetw)
COBETCKMX areHTYPHbIX Nepeaar4ukos
“Dxex” COBMECTHO C NpUémHuKom “Cur-
wan", ero mogudukaumm “xek-2" co-
BMECTHO C npuémHukom "MeTteop™ wnu
"Bapc”.

Ha npuémonepegaowmx yanax Ceasv
CNeUCnYX0 1 WX KOHTPONLHBLIX MPUEMHLIX
UEHTPax NPUMEHAINCE CHEXEUHbIE NPUEM-
HukW "Ypan” — wectunamnossiin KB-cynep-
retepoauH, "45-MK-1" — neeatMnaMnoBeiin
CB-KB-cynepretepoanH CO CMEHHbIMK
Bnokamn noaouanasoHos, pabduyuia ana-
nasox Yactot — 1,35...20 My, "45-NC" —
BoceMmunamnossin KB-cynepretepoavH,
"KB" — cemHaauarunamnossini KB-cy-
nepreTepoaviH Ha ManorabapuTHbix nam-
nax, pabouwin AmanasoH 4actor —
1,5...30 Mly, “CB" — yeTbipHaguaTMnam-
noewin JB-CB-cynepretepoamH Ha mano-
raBapuTHeix namnax, paboyuii auanasoH
yactor — 0,075...1,66 My 1 "Hauka" —
ceMHaguatunamnosein CB-KB-cynepre-
TEPOAMH HA METannuieckux namnax, pabo-
yui auanasoHd sactor — 0,54...20 My, a
Talke cnexedHsie KB-npuéMmHukn-nenex-
ratopel "51-MA-1" — BoCbMUNaMNOBLIA
cynepretepoamH, "55-MK-3A" — pesATu-
namnoebiin cynepretepoamH v LUTtonop™
(oH xe "BMP") — pecatunamnoselii cynep-
reTepoavH WU cneumansHan annapartypa —
rnomexoycroimueas cuctema "Anmas”.

NTNTEPATYPA

1. Ynuaxy . (UYSXE). Paguonoturens —
pagucT nereHaapHoro pasgeguvka, — JlbBos,
2000. — 16 c.

2. PapuocTtaduumu Benwkoi Otevecraed-
Hol, — Paguo, 2002, Ne 5, ¢, 68,



KeapueBbin reTepoavH
C 3NEeKTPOHHON KOMMYTauuen
Bopuc JEMYEHKO, r. Kues, Ykpauna

cTaThe NpeanoxeH BapuadT ksapue-

BOroD reTepoanHa, KOTOPLIM MOXHO
MCcnonb30Bats, Hanpumep, B KB-npu-
EMHWKE C OBOWHLIM NpeobpasoBaHuem
4ACTOThl, OMKCUPOBAHHLIM ETEPOAUHOM
n nepectpausaemon Y. MNpumexeHue
ANEeKTPOHHBIX KNIOYEen, ynpasifeMsix no-
FUHECKMMW YPOBHSAMK, nNoasosmno msba-

Keeis. 14 DD1—-DD6
+ 9B -y

BUTBLCH OT MCMONL30BAHMA MEXaHWYECKNX
nepeknyareneii. Takas 3ameda No3so-
NAET 3HAYUTENBHO NOBLICUTE HAAEXHOCTE
M YNPOGTWTE TEXHONOr MO CBOPKK YCTPOIA-
cTBa. Kpome Toro, yCTpaHseTcs 3aBuch-
MOCTb OT KOHCTPYKLMM 1 DA3MEPOE Mexa-
HUHYECKOro NepekniYatens v NOABAAETCH
BO3MOXHOCTL CO3AABATE NPOCTHIE CUCTE-

Brn G1 =

Mbl AUCTAHLMOHHOFO 1 aBTOMATUHECKOrO
yNPaBneHus.

Cxema yocTponcTea nokasada Ha puc. 1.
OHo cocTouT M3 12 kBapuessix reqepa-
TopoB G1—G12 ¢ wactotamw or 6 no
28 My » warom 2 M. Bnpodem,
YUCNO FEeHepPaTopOB ¥ WX YAcTOThl MOTYT
BbiITe W ApyrvMmn. Kaxabii na reHeparto-
POB KOMMYTUPYETCH ABYMSA aHanoroBsi-
My KMOMM-gniovamu, BXOAALUMMA B MUK-
pocxemel CD74HC4066B. Knioun atoin
cepuu NpeaHasHavYeHbl ANA KOMMYyTaunm
curHanos 4actoton Ao 200 MIry. Ynpas-
NEHWE KNDYaMK OCYLLECTBNARTCA Hamnps-
KEHMEM NOTWHMECKOro ypoBHA. BuiCcoknia
YPOBEHb — KN4 OTKPLIT, HW3KWA —
3AKPLIT.
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MNpu nopaye BbLICOKOro NOTMYECKOro
YPOBH#A Ha ynpaensouwmia exofd "Bkn. G1°
OTKpLIBAOTCA Kmioyn DD1.1 v DD1.3,
MepBblii NOAaET HANPAXEHWE NUTaHWUS Ha
reHepatop G1, a BTOPON NOAKNIO4EET ero
sbixon, kK OydepHomy kackaay (amuTTep-
HbIA NOBTOpUTENL) Ha TpaHaucTope VT,
B at0 Bpemna 3a cuyéTt peauctopos R2—
R12 Ha ynpasnaoimnx Bxofax ocTansHbix
redepatopoe G2—G12 npucyrcTeyer
HU3KWI YPOBEHb, MO3TOMY OHW BLIKNIOYE-
Hial.

R1—R12, R15, 1R1—12R1 u 1R4—12R4
ONS NOBEPXHOCTHOrO MOHTaxa TMnopas-
mepa 1206, ocTanbHble — BbLIBOOHGLIE
MNT, C2-23 wnu avanoruyHwie. KoH-
nexcaropel 1C3—12C3 u 1C4—12C4 —
ONA NOBEPXHOCTHONO MOHTaXa TWUno-
paamepa 1206 mnu 0805, ocrankHbie —
K10-17, KM-6, npu4ém koHaeHcaTopsl
1C2—12C2 cnenyer npumenuts ¢ TKE
He xyxe M75. B reHepartopax, kKpome
YKA3aHHbIX NONEeBbIX TPaH3UCTOPOSs,
MOXHO MPUMEHWTE  TPAH3UCTOP.I

Kaxapit 13 reHepatopos cobpad no
CXEME EMKOCTHO TPEXTOHKM Ha NONEBOM
TpanaucTope NVT1 ¢ ynpasasowum p-n
nepexocaom M kadanom n-tuna. Keapue-
Bulii PE3OHATOP BKNIOYEH Mexay 3aTBo-
pom 1 oBwum nposogom. B uenw ctokos
TPAH3UCTOPOB BKNIOYEHBI KOHTYPbl Ha
anemerTax 1L1—12L1 1 1C2—12C2, ko-
TOPLIE HACTPOEHL! HA NEPBYH MAPMOHKUKY
KBApUEBbIX pesoHaTopoe 1ZQ1—12ZQ1.
HomuHane 1 KOHCTPYKTUBHKIE NapameT-
Pbl 3TUX 3NEMEHTOB ANS PasHeiX 4acToT
npueeaeHs! 8 Tabnuue.

lenepatop cobpaH Ha ne4aTHoln nnare
W3 0AHOCTOPOHHEro GonerMPOBaHHOID
CTeKNOTeKCTONMTa, B8 4YepTéx W cxema
pasmMelleHa 3NeMeHTOB Nnoka3ladsl Ha
puc. 2.

B ycTpowcTee NpuMeHeHs peancTopsk

KrM3038, KN3034, Ho npeanodTuTens-
Hee KMN302BM wnu KN302EM, nockonsky
UCTIONB30BaHWE TPaH3UCTOPOB Cepuun
KM303 8 arom redepatope NpuBoauT K

HeBOoNbWOMY 2aBbILLEHWI0  YaCTOTHI.
Tpanauctop KT6336 moXHO 3aMeHuTb
TpaHaucTopom KTB33A unu KTEO6A,
KTE066, kak caenaHo B ycTpoOCTBE aHa-
noru4Horo Haanavenus [1]. Kapkacw Ka-
TyLIEK NPMMEHEHBI OT KOHTYPOB NNarT pa-
nwokaHanos 6noka CMPK Teneeuzopos
cepuu 3YCUT. [NuameTp kapkacoB —
6 MM, HEppUTOBLIA NOACTPOEYHUK —
auametTpom 3,8 MM v gnuHon 8 MM,
Hamotka — nposopa MN3B-2 auametpom
0,25 MM, YMCAO BUTKOB KATYLIEK W WH-
Tepsan NepecTporky ux MHAYKTUBHOCTM
C BBEAEHHBIM DEppPUTOBLIM NOLCTPOEY-
HWKOM 11 Be3 Hero npMBeaeHsl B Tabnuue,

KBapueBble pe3oHaTopsl — B KOpnyce
HC-48U, ux HoMMHanLHas YacToTa AomK-
Ha ObiTh yKasada And NepBoN rapmMoHmnkn.
Cnenyer y4ecTh, YTO HOMWHANbLHasA 4acTo-
TA PE30HATOPa yKasaHa IR CXeMbl, Wc-
nonb3yemo# Ha 3aBoAe-u3roToBUTEnE,
KOTOPas MOXET OTAMYATBCS OT WUCNONL-
3yemoin. B reHepatope No gpyrow cxeme
4acTOTa MOXeT oTnMYaTeca Ha 1.2 kM. B
cny4ae HeobXxoaMMOCTH MOXHO NpuMe-
HUTE W3BECTHbIE CNOCODL! NOACTPONKK
4acTOThl Pe30HaTOPOB, NMPWBEAEHHLIE B
[2].
BHelwHWA B1uO CMOKTUPOBAaHHOM NNaTsl
nokasad Ha puc. 3.

HanaxveaHue reHepaTopoB 3akfioya-
ETCA B HACTPOWKE C NOMOLLLIO NOACTPO-
e4yHukoB katywek 1L1—12L1 cooteeTCT-
BYIOLLMX KOHTYPOB Ha NepByio rapMoHnKy
kBapuesoro pesoHatopa. OHa npowuaso-
AWTCH BbiBUHYUBAHWEM NOACTPOEYHUKDB
KaTywek A0 NOSABNEHWA reHepauuu u
NONy4eHus MakCUMankHOR amMniuTyabl
curHana. 3aTemM NOACTPOEYHWK BbIBUH-
4YMBAIOT eWeé Ha 1...2 oBopoTa, KOHTPonU-
pya $opMy CUHYCOWOANLHOro CurHana,
€ro HacToTy 1 HanpsaxeHue, OHO QONKHO
O6biTb 1 B ¥ 0OMHAaKOBLIM ANA BCEX reHe-
patopog. lNpu HeobxoauMocTy HeboNb-
Wan KOPpekuwWs HanpsxeHWa curHana
npou3soauTCA nNoaobopkon PeancTopoB

1R4—12R4 (00 HECKONLKKMX COTEH om) 1 B

NoOACTpOeYHWuKamK karywek 1Li— 12L1.
MepBoHajanbHO B3aMeH pe3ncTOpoB
1R4—12R4 MOXHO YyCTaHOBWTL TPOBO-
NOYHbLIE NEPEMBIHKH.

MuTate YyCTPOWCTBO CnenyeT oT cTtabv-
NM3UPOBAHHOIO WCTO4YHUMKA, noTpebnse-
MbiiA TOK — 2B...30 MmA.

NWTEPATYPA

1. Py6uos B. KBapueswi TreTEpOaWH
KB-npuémnuka. — Papmo, 2015, MNe 12, c. 54,
55.

2. M3MeHeHue 4acTOTh! KBAPLIEBLIX Pe30Ha-
TopoB. — Pagwo, 1978, Ne 3, ¢, 22, 23.

Momexu oT NnepenaT4YnkKkoB
M aHTEHHO-PUAaEepHbIX CUCTEM
Hrops TOHYAPEHKO (DL2KQ), r. BoHH, Nepmaxus

OT OCHOBHOrO U3Ny4eHus

Jdonyctim, mel nogasunu BCe napa-
3KTHBIE COCTasnAWMe B CUrHane nepe-
natduka v cuHgasHein Tok duaepa. Ho
NoOMexu APYrum yCTPoRCTBam MoryT BeiTh
W OT OCHOBHOIO W3AYYEHWA AHTEHHOR
COBEpPLIBHHO YMCTOro curHana nepenar-
yuka. Hdaxe npu HanpsmKEHHOCTH Nons
aHTEHHbl B Mpejenax paspeleHHbIX
HOPM.

Ecnu Bbl uMeeTe AOCTYN K YCTPOMCT-
BaM, NopaxaembiM NOMEXOW OT OCHOBHO-
ro ManyYeHus Ballen aHTeHHs!, To fopa-
foraiite atn yctpoincTtea. Ecnn poctyna
HET (Aa eWwe Takux yCTPOWCTE MHOr0), TO
NPUAETCH Y4TO-TO AeNaTh C aHTEHHOW.

Oxowyanme.
Havano cm. 8 "Pagno”, 2018, N2 8, 9

Camblil 04eBUOHLIA BbIXOA B TAKOR CK-
Tyaunn — y6pats CBOKO aHTEHHY Kyaa-Hu-
Byab NOAANLLLE K NOBLILLE OT NPUHUMAKD-
WuMx NOMexKn yCTpoMCTe. B nanbHen 30He
AHTEHHBI HANPMKEHHOCTE NonA yboiBaeT
NPONOPLMOHANBHO PAEcCTOAHWIO, a B
GnrxHen — NPoONoOPUMOHansLHO KBaapaty
paccTonaHia. [oaToMy xenatensHo npu-
NOXWUTh YCUAWA No nogsémy u/unu yoa-
NEHWIO aHTEeHHbl Tak, YTobel B e Gnux-
HIOK 30HY He nonaganu Obl apyrue ycr-
poicTea. 9T0 0COBEHHO XenaTensHo aAng
NPUEMHOM aHTEHHbI, TaK KaK 3TO CHUXAET
YPOBEHb NOMEX, NPUHUMAEMbIX AHTEHHOK
OT GNM3KO PacnONOXEHHBIX HYXWUX YCT-
poncTa.

Ho Hepeako aHTeHHY ABWraTh HENb3s
W Hekyna. B aTom cnyd4ae npuaoercs
MEHATbL KOHCTPYKLMIO aHTeHHsl. Ecnu ee
GrvxHAS 30Ha "uennseT” Yyyxue ycTpoi-

CcTBa, TO HaAo yﬁupa'rb Te HacTy aHTeH-
Hbl, KOTOPLIE NOPOXAAINT 06NacTL BANMX-
HEBro nonA, AO0CTawWyw MO0 YywWx
ycTponcTe. Hanpumep, aarubats HAXHNE
4acTu NPOBOAOE BBEPX UMW YOANATL WX,
nenas aHTeHHY YKOPO4eHHOIA.

C nocnegHum Hano ObiTb OCTOPOX-
Hee. KpoMe CyXeHWA Nonocsl 1M CHUxe-
HuAa KMNO, 8 yKOpO4EHHOA aHTeHHe n3-3a
noBbiWeHns A06POTHOCTM PACTET HanpA-
KEHHOCTL NONA B BnuxHen 3oHe. To ecTb
YKOPOYEHHAnA aHTeHHa WMEEeT MeHblune
pasmepsl DnuxHEeW 30HbI, HO Donee
BbICOKYID HaNnpsiXEHHOCTb NONA B HEew.
MoaTomy, NPUMEHRA YKOPOYEHHYKO aH-
TenHy, Hano ObiTb yBepeHHsiM, 4To e&
BNVKHAR 30HA HE A0CTAET A0 YYXKUX Npu-
6opos (NoMexn Ha nepepave U Nnpueme)
N NpeaMeToB C MOTEPAMKU (CHWXeHue
KMNMO wz-aa Gecnoneadoro Harpesa aTux
npeaMeToBs).

Ecnw xe uyxue ycTpoiicTea He nona-
[A0T B BNUXKHIOD 30HY aHTEHHbL, & Nome-
X8 Ha HUX ECTb, TO HaAD YMEHbLLWATb
HaNPKEHHOCTE NONS B fAanbHeil 3oHe
AHTEHHBL.

MpocTenwee peweHne YMeHbLIUTb
MOLHOCTE Nepeaariuka Ham He MHTepec-
HO (XO0Ts OHO W paboTaer). B paguokaxane
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peako GeisaeT AoCTaTOM-
HbIA 3aMac no sHepreTuke.
Kak npasuno, HaoGopor,
curnan v Tak cnatoeat. U
HEpasyMHO eué yMeHb-
LWaTh ero, NOHWXAA MO~
HOCTb.

3Ha4YMT, HANO MAMEHUTL
auarpammy  Hanpasnes-
HOCTKM @HTEHHbI Tak, 4TO6bI
B Tex Hanpasnedusx, rae
HaXOOATCA NOABEpPXEHHbIe
nomexe npuBopsl, nany-4e-
Hue Gbl YMEHbBLUANOCH. A B
HYXHbIX HaM Hanpasie-
HUAX OCcTasanoce Ow 6es
N3MEHEHWUA NNW OaXKe pOC-
no. 3710 AenalT Hanpas-
NEeHHBbIE aHTEHHL!. OHK you-
NUBAIOT W3Ny4YeHue B Ha-
rnpasneHui rNaBHoro ne-
nectka u ocnabnaoT nans-
Hee Nnone BO BCEx OCTalb-
HEIX HAMPaBNEHWAX.

Ha pwmc. 6 nokasaHo
CpasHeHWe as3umyTanbHbIX
AuarpamMmm  HanpasfieHHo-
CTW MONYBONHOBOTO OMNO-
N§ W TPEX3NEeMEHTHOW aH-
TeHHb! Yoa-Aru. BuaHo, 410
NMPUMEHEHWE HanpaBneH-
HOW @HTEeHHbI B rMaBHOM
nenecTtke nano npubasky
+5 nb (3 paza no MoOWHO-
- cTi, 1,8 pasza no Hanpaxe-
HUIO), @ U3Ny4eHne B Hexe-
. NaTenbHbBiX HanpasneHuax
3a0HEero JsenecTka CHU3n-

noce Ha 14 nb (25 pas no
{ MOwHOCTH, 5 pa3 no Ha-
NPAXEHNIO),

Mony4eHHbIM B rAas-
HOM NENECTKE BbIUTPbILLEM
+5 0B Mbl MOXem pacno-
PAOMTECH ABOAKO:

* OCTaBWTL €ro  Ans
YNYHWEHWA  3IHEePreTukn
panvokaHana;

« UM CHM3WUTL MOLLL-
HOCTE Nepeaar4mka BTpoe,
OCTasuB B HanpasneHun
rmasHOro nenecrka none
TAKKMM, KaKMM OHO BRINO Ha
nonysonHoeom aunone. W
npyM 3TOM M3Ny4eHwe B
HEHYXHBIX HanpasBneHuax
(koTopoe W Tak mano)
Takxe CHU3WTCA BTPOE MO
MOLLHOCTH.

Ho o6bi4HO yCcTpoWcTBea,
NOABEPXKEHHBIE MOMEXam
OT OCHOBHOTO M3ny4eHus
Hallen aHTeHHbl, pacnono-
JKeHbl He no Bokam OT Heeé,
a BHW3Y, NOL Ma4TOW aH-
TeHHsl. B 3tom Hanpasne-
HUW TIPUMEHEHME Hanpas-
NEHHOI aHTeHHbI TOXe na-
6T BbiMrpoiw. XOoTd OH
MEHbLUE, HeM MO asumyTy.

Ha puc. 7 nokasaHo
cpaBHeHVe guarpamm Ha-
NpasneHHoOCTH B BEPTW-
KanbHOW MAOCKOCTK npe-
AbIAYLWNWX  ABYX aHTEeHH.
Tak kak nporpamma mopae-
NUPOBaHWS He NnokasbiBa-
eT nany4eHve BH13, TO AnA
KOPPEKTHOrQ CpasHeHus
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PaccTosrve 0T cepeiHel aHTEHHE! BHW3, NO HANPABNEHWo K 38Mne, M

Puc. 8

Mbl AOMKHBI YCTEHOBUTL
ceob0aHOE NPOCTRPAHCTBO
ana obenx auTeHH. W cpas-
HWBATL U3NYYEHWE BBEpx
no ocu Z (B ceobBogHom
NPOCTPAHCTEE 3TO DAHO W
TO Xe, TaM HeT HW Bepxa,
HW HW3a). Mbl BUOWM Ha
puc. 7, 4TO BAONbL BEPTU-
KanbHOW OCW Wany4yeHue
TpéxanemenTHOR Yaa-Arn
MEHbILE, 4em y Nnonyson-
HOBOro avnona Ha 3,5 ab.
HacTtonsko gonxHo ObiTh
MEHBLLE 1 U3NYYEHWE BHU3
npu pacnonoxeHun a-
TEHH Hag peanbHOn 3em-
neén. MNpoeepum nocnea-
Hee TMNpAMbLIM  PacYEToM
nonei.

Ha pwc. 8 nokasaHo
CpaBHEeHWe HanpsxXeHHoc-
Tei MarHuTHOro NoNA B Ha-
NPaBNeHuy BHU3 OT Tex xe
ABYX @HTEHH, PacnonOXeH-
HelX Ha BoicoTe 15 M Hag
peansHoi 3emnén. Ha atom
PUCYHKE Mbl BWAUM, HTO
Ypoa-fArm npu paccToRHWAX
Gonkie 5 M aencTBUTe b-
HO OaéT HanpskeHHoCTb
nonsi, MeHsluyto 8 1,5 pasa
{3,56 nb). To ecTb Hawa yn-
POLWEHHAS MeTOoAMKa CPpaB-
Hewus B cBoBOAHOM Mpo-
cTpaHcTee (CM. puc. 7) na-
ET XOpOoWue pe3ynLTaTbl.

Eweé Ha puc. B BuaHo,
4TO Mo Mepe NpuBNuXeHus
K 8HTEHHEe BbiMrpbiw Yaa-
Hrv cHuxaeTca, M npu pac-
CTORHUKM 3,2 M HanpaxeH-
HOCTW NonA OT oGenx aH-
TeHH CcpasHuBawTCH. A
Gnmxe HaNPARXEHHOCTL NO-
N7 oxkono Ypa-Arv cTaHo-
BuTcH Gonblue, 4eM y au-
nonsi. 310 NPOUCXOAMT MNO-
TOMY, H4TO aMTeHHa — Ha-
npasnexHHas, 7. e. B rnas-
HOM nenecTke Cco30aeT
GoNblUYI0 HANPAXEHHOCTL
nona 8 pansHein soxe. Mo-
artomy W B GnukHen 3oHe
HanpasneHHoM aHTeHHB! Ha-
NPAXEHHOCTE NONA BbllWe,
YeM y HeHanpasneHHoW,

OAna cHuXeHWua uanyye-
HWSA OanbHel 30Hbl BHW3
MOA Ma4Ty aHTeHHa He 0bRA-
3aHa WMEeTb HanpasneH-
HOCTb No asvmyTy. Ans
aToro nomonayt noboie
SHTEHHL! C ManbiM Uany4e-
HUEM B 38HUT B CBOBOAHOM
npocTpaHcTee  (kak  Ha
puc. 7). Hanpumep, obbiy-
Helll GP, ecnin NoaHATL ero
NPOTHMBOBECH! A0CTATONHO
BbICOKO (4TOBbI Mx BAMXHAR
30Ha He kacanacek Obl
3emnu), nmeeTt HebonbLoe
uanyyeHue BHW3. [pyras
aHTEHHA C TakuMm XE CBOWN-
CTBOM — [Ba ropu3oHTank-
HLIX MONYBONMHOBBIX OWNO-
NS, pasHeceHHbix Ha A/8 wn
3anuTaHHbIX NpoTHBogas-
HO. | ]



I ) HacToslee Bpems B npogaxe
£CTb MHOTO PA3NUYHBIX @aBTOHOM-
HBIX (TEK HAZLIBAEMbBIX KEMMWMHIOBEIX)

OTHOCHMTENBHO MOLUHBLIX CBETOANON-
HbiX CBETUABHUKOB C MUTAHWEM OT
ransBaHuyeckmx Oatapein wnm
akkymynsitopos. CyliectseH-
Has Ux 4acTe cHabxeHa nepe-
KNIDHATENAMK YNCNa CBETS-
LWKUXCA CBETOANOA0B, MTO
ofecne4ynBaeTt CryneHyaTyio
perynuposky obulen apkoc-

™ MM MOXHO TIONL30-
BATLCHA Kak @BTOHOMHEIMK
(!BE!THnh}ﬂ"lH{!MM-(‘.‘MJHL—IDHMH

B NOXOOHbLIX YCNoBUAX B TEeM-
HOE BPEMSA CYTOK, HO TONTLKO
HaAWTH BelKMOYaTENh B TEMHO-
TE HE Tak yX W npocto. Taknm
0Kas3ancs nNNockuin CHeTUALHWUK
GL-36+5 (prc. 1), KOTOPBIA NMPO-
W3ROMANTENEM HASBEAH KOMNAKTHBLIM

KeMmHroseiM, Ox copnepxut 41 ma-
JIHM!HH,HI-\M CBETOAMOO, KOTOPLIE KOH-
CTRPYETHEHO pDasnengHil Ha 1pwn rpyr-

H. HEHAEB, r. Mocksa
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nei. Ho ecnwn BCTPOWTE B HEro
EMKOCTHOE pPene, BKIINYUTE CRETHTh-
HHUE MOXHO MpPpUKOCHOBEHWEM WK
npubnuxkeHnem K BepxHelt 4actn ero
Kopnyca.
Cxema CBeTUneHUKA ¢ npena-
raemeiM BapuaHTtom ero gopa-
DOTKK fokazaHa Ha pumc. 2
BHOBB BBOOMMBIE 3NEMEHTRI W
COBAMHEHUA BLIASNEHbI LIBE-
tom. B ero cocrase BXOAAT TPW
rpynnel CBETOAWMOO0B. LEHT-
pansHas — 5 Wr., cpepHus —
12 wr. 1 gHewHss — 24 wr
Ax kOMMYTauus ocylyecre-
NAETCH C NOMOLLBID YETLIREX-
MOIVMUWOHHONO POTOPHON O KHO-
novHoro nepeknioMatens SA1
(ero BbIBOALI NPOHYMEPOBAHLI
YCNoBHO). NepBoe NnonoxeHwe ne-
PEKMNIOHATENR — BO8 CBETOAWOMALI
BHIK/HOYEHBI, BTOPOE MONOXaHWUE
BKJIIOHEHA CPEOHAA rpynna, TPeTke
NONOXEeHE — BEKNKYEHLI LEHTPANb-
HAA W BHELUHAR FPYriHibl, YeTBepTos




=
s
= |
Q
<
=
s
z
T
|
o
3
a

-
)
«
=
=]
Z
=]
3
o

-

=

e

rNonoXeHne — BKNKOHYEHLI BCE TPYNNbl U
T. 4. No kpyry. batapes NUTaHWa CBETUNb-
HUKa — YeTbIpe NocnefoBaTensHo coean-
HEHHBLIX FankEaHUYECKKX INemMeHTa (MIW!
akkymynaTopa) Tunopaamepa AA, LlTaT-
Hbll? TOKOOrpaHu4MBawmWia peanctop R4
TONbKO OAWH, HO 1 OH OTHOCUTENTBHO HN3-
KOOMHbIA 1 BKAKOYEH NOCenoBarensHo o
cpegHen rpynnon CBETOANOA[0B. NoaTomy
npu ycraHoske “ceexnx” Oatapeil no-
Tpetnsemblidi CBETUNLEHUKOM TOK MOXET
aocTurate 1 A, KOTOphIA OrpaHu4ed co-
npoTUENeHusAMK BaTapen, CEeTOANON0B U
TOHKMX COBAMHMTENBHLIX Nposoaos. (o-
3TOMY ON1A OrPaHUHEHWA TOKa PeKoMeHay-
€TCH YCTAHOBWUTL AOMNOAHUTENBHBLIA TOKO-
orpaHuHuBaloumn peauctop R3.

OcHoBa ycTpoiicTEa — MUKpOCxXema
TTP223-BA6 [1], Ha koTopon cobpaHo
emkocTHOoe pene [2] u koTopas ynpaenseTr
KAIOMOM HA TpaHaucTope VT1. Yrobel cy-
WeCcTBEHHO HEe nepenensiBate
AnekTpUYecKyo cxemy doHapn,
ANS KOMMYTaumMm HanpsaxeHus
Dbl NpUMMEeHEH TpaH3ncTop
FDV304F c¢ kadHanom p-tuna
(MakcumanbHbili TOK CToka —
0,46 A, CONPOTVMBNEHWE OTKPbI-
TOro KaHana — okono 1 0Om).
Mpw aTOM B ABKYPHOM PEXUME
Ha BbiXOAE Mukpocxemsl DA1
NPUCYTCTBYET BLICOKWIA Noruye-
CKMI YPOBEHL, NOITOMY TPaH3u-
crop VT1 3akpeit. 370 goctura-
etcd  noaadqen  HanpaxeHna
nuTanua Ha Bxogn AHL (esison 4)
rmukpocxemsl DAT.

"IyBCTBMTEI'!hHHM AneMeH-
TOM CNYXWT CEHCOPHBIA ane-
meHT E1 — otpesok donern,
PacnoNOKEeHHbIA BHYTPU KOpNy-
ca CBeTyuibHKKa, NO3TOMY nNocne
A0paboTkM BHELWHWIA BMA Camo-
ro CEETUNLHWNKE HE M3MEHHAETCH.
[ns ropasneHus HWM3KO4ACTOT-
Hblx (CETEeBbIX) HABOAOK NpUMe-
HEéH RC-punwtp C1R1C2, a pna
NoAABNEHWA BLICOKOYACTOTHBIX
nocnefosatensHo ¢ anemeHtom E1 Mox-
HO ycTaHoBuTe fpoccens L1. Konpex-
catop C3 — BnokvMpoBOYHBIN B LENW nuTa-
HUA,

EvkocTHOe pene paboTaert B pexume
"KHOMKK", T. €. Np¥ NpubnnxeHun K ane-
meHTy E1 CBETUNbHWK BKNIOMABTCA, NpW
yaaneHmm — Buikmovaercs. Mpoucxoant
aTo cnenyiowwm obpasom. MNpu npubnu-
KeHum pyku K anemedTy E1 Ha Boixope
MUKPOCXeMb! NMOABMSIETCA HU3KKIA noruye-
CKWA ypoBeHb, koHpgeHcaTtop C4 BeicTpo
3apsxaeTca Yepes auog VD1 v Tpadanc-
Top VT1 oTkpeiBaeTca, nopgasas nutaw-
wiee HanpsikeHue Ha CpeaHiow rpynny
cBeTOAMON0B, TpK yaaneHuu pykw Ha
BEIXOAle MUKPOCXEMbl NOABNASTCA HanpsA-
KeHue, anoa VD1 3akpeiBaeTcA 1 HavuHa-
eTcA pa3panka kodgexdcatopa C4 vepes
pesuctop R2, koTopas NpogonXaeTcs B
TEYEHWE HECKONbKMX OECATKOB CEeKyHA,
nocne aTtoro CBEToAMOAb! noracHyT. B te-

HaBOAOK

YEeHWe 3TOrD BPEMEHU MOXHO BKMNOHWTH
CBETUNbHUK C NMOMOLBLID NEepeknio4aTens
SA1 1 yCTAHOBUTE Xenaemblin pexium. Ec-
1 YCTAHOBUTE NEPEKMIOYATENL B UCXOA-
HOE MOoMoXKeHWe, NOCNe PaspaaKU KOHABH-
catopa C4 cBeTuneHUK BEepHETCA B ae-
KypPHBIA pexinM, B KOTOpom noTtpebnse-
MblA TOK HE npesblllaeT HeCKONbKWX MWK-
poamnep.

K-GB1

Dca
mDa._E ce [E{-KsA1,Re
i ],

kL SN V11
Puc. 4 KLSM

Ecnv Nonb30BaThCA TAKWUM CBETUNBHM-
KOM 4acTo, NuTaTk ero uenecoobpasHo oT
yetoipéx Ni-Cd wvnn Ni-MH akkymynato-
pos Tunopasmepa AA. K ToMy Xe B 3TOM
CAy4ae NUTAKOWEe HanpsxeHue He npe-
BbICUT MakCMMansHO AONYCTUMOro ans
MUKpocxembl TTP223-BA6 — 5,5B. Onn
3apAOKK aKKYMYNATOPOB BHYTPW CEETU/Tb-
HUKA HA 8ro KOPMyce MOXHO YCTAHOBUTH
notoe manorabaputHoe rHeano. Ho ona
aToro noTpebyeTcA cneuvanu3upoBaH-
HOE 3apsAHOE YCTPOMCTEO, U3roToBneHue
unK NPUoBPRETEHNE KOTOPOIo MOXET BblTh
HeuenecoobpasHbiM.

BONbIWKWHCTBO NPUMEHEHHBIX 3NeMeH-
TOB — A5 NOBEPXHOCTHOTO MOHTaXa, OHN
CMOHTMPOBAaHL! Ha OAHOCTOPOHHEH ne-
HaTHOW NnaTe, YepTéx KOTOPOW nokazad
Ha puUc. 3, a pacnonoxeHue aNemMeHToB —
Ha puc. 4. MNpumeHeHsl peancTopel R1 u
R2 runopasmepa 1206, R3 — MJT, C2-23,
koupeHncatopel C1—C3 — tunopa3smepa
0805, C4 — TaHTanosslid TMNopasmepa C,

apoccens — cepun EC-24 v mHAaykTue-
HocTeio 100...1000 mklH. TpaHuauwcTop
FDV304P mMOXHO 3aMEHUTL TPAH3UCTO-
pom IRLML6402, y koToporo conpoTusne-
HWE OTKPLITOTO KaHana MeHsLue.

CeHcopHbIi aneMeHT B BWAE KONbua
wypuHoi okono 20 MM Bbipe3ad w3
NALWEBOR amoMHUHWEBON QOoNbria 1 nNpu-
KNeeH K BEDKHG.‘IFI HacTu Kopnyca ceetuniib-
HUKE MEXJLY CPEeHEN 1 BHELWHEN rpynnon
CBETOANOA0B, ANA COoeQMHEHWs CeHCop-
HOrO 3NemMeHTa C NNaTow NPUMEHEH MHO-
FOXWUNbHBLIA MOHTaXHbLIAW nNposoa. OavH
€ro KOHEeU 3a4MWEeH Ha paccToaHuK
20...25 mm, 3aBEPHYT W 3axaT B donbre,
BTOPOW KOHEU 3a4YulleH M NpunasH x
nnate, KOTOpaa C NOMOLULIO TepMOKnes
3aKkpennesa paaom C nepekn4arenem.
BryTpenuuid sun agopaborasHoro cse-
TUALHMKA NOKa3aH Ha pMc. 5.

Ecnu K NNKOCOBOW NMHKMKA NUTAaHWA noa-
knounTe exon TOG (eeiBon B)
mukpocxemel DA, émkocTHoe
pene 6Gynet paboTate B TpMr-
repHoM pexnme, T. e. Npyu Npu-
BnuKeHv pPyku K Kopnycy cee-
TUNBHWUK BRNOYAETCA W OCTaéT-
CH B TEKOM COCTOHHWW OO cne-
AyIOWEro BO3AeNCTBMA, noche
KOTOPOro Beiknio4aeTca. B atom
cny4ae anementel VD1, R2 n C4
HE YCTaHaBnueawT, a 3aTeBop
Tpav3aucrTopa COeOuHAINT C
BbiBOAOM 1 mukpocxems DA1
oTpeskom nposoaa. Ho Takon
DEXMM MOXET 0KasartbCs He-
yAOOHLIM, MOCKONLKY MpWU cny-
YalHOM BKIOYEHUWN CEETUNBHWNK
MOXEeT OCTaThCsl B TaKoMm CO-
CTORHMM 00 NONHOW pa3spaaku
batapeun.

Mpw TpaHcnopTUpOBKE Cae-
TUNBHWKA HE ChneayeT 3aboiBaTh
0 EMKOCTHOM pENe, U No3Tomy
Hano yganuTte 13 GartapenHoro
oTceka, Nno kpaWHen mepe,
OAWH W3 3NEMEHTOB MUTaHWA.
MoxHO caenate W Mo-ApyromMy, Hanpu-
Mep, NocneaoBarTensHo ¢ bartapeei ycTa-
HOBUTL OOLMIA BLIKNIOHATENL MATAHWA.
Ho moxHo Takxe popaboTtate cxemy
¢doHapa, NOOKNIOYUEB AWHWIO NUTaHUA
EMKOCTHOrO pene k BoiBoay 3 nepe-
knoyarens SA1, OTKAKYMB ero oT pesuc-
Topa R4. B arom cnyyae pene Gyner
paﬁm’a'rh TONBKO B 3TOM NONOXEHWMKA Me-
peknoyarens.

NUTEPATYPA

1. Hewaes WM. CeHcopHbie BbiKAOYaTENM
(GECKOHTAKTHLIE KHONKW) Ha MUKpOCXeme
TTP223. — Pagwo, 2018, Ne 5, c. 25—27.

2. HeyaeB W. EmrocTHO® pene sknodaeTt
noaceetky. — Pagwo, 2018, Ne 7, ¢. 57, 58.
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!' NPoOAOMXKEeHWE TeMbl MOEW CTaTbM

"MaHunynaTop ONA PUCOBaHWA Ha
Arduino Uno", onyBnukosavHoW B Xyp-
Hane "Pagno”, 2018, Ne 9 na c. 60, 61,
npegnarai sBHuMaHuio Yutatenen 6onee
COBEPLUEHHbLIA BapWaHT KOHCTPYKUWK,
HanomMuHawouwein paboty nuwywen ma-
wuHky. Oneparop ¢ NOMOLLLKD CBOe-
obpa3Hoil knaswatypsl unu HaGopHoro
nonsa (pue. 1) Buibupaer bykey, 3atem
Manunynatop (pmec. 2) pucyer eé Ha
nucte Gymarw, 3a oauH uukn pabotsl,
Habupas HECNOXHLIE CNOBOCOYETaAHMA,
MOXHO HApWCOBaTeL CAOBA B fiBE CTROKMK,
10 CEMW 3HAKOB B KaxX0n.

" Puc. 1/
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A. MAMMUYEB, n. Wartanoso Cmonexckou oba.

L
NIATO
MallMNHKA

OONONHWTENBHO BBEJEeHa KHonka SB1,
NO3BONAIOWER "OTNPaBNATLE HA pUCoBa-
Hue" BeIDPaHHYID C NOMOWLID YkasaTe-
nei (NoON3ayHKoB NMepeMeHHbIX Pe3ncTo-
pos) Bykey. Hanpumep, B COOTBETCTBUAM C
puc. 1 nocne Haxartus Ha kHonky Byoer
unaobpaxeHa Gykea "LL". Kpome pucosa-
Hus Bcex Dyks andaswuTa, MMEETCH BO3-
MOXHOCTb [ienats OTCTYN mMexay cnosa-
mu (cumeon npobena) v pucosaTte Bce
anemMeHTsl 16-cer-

MEHTHOrO WHAWKAa-

Topa. [fee 3anac- |
Holé nosnumm tad- |
aMubl B TEKYLIMX

N:Iui#o‘I Unj o
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10« ﬁ SBY GND
Puc. 3

YnpasneHue cepsonpuBoaaMu peanm-
30BaHO C NOMOWLK nnatel Arduino Uno.
Cxema ycTpoiCTBa NOKasaHa Ha puc. 3.
B otnnune oT nepsoin BepcuM, B CXemy

BEPCUAX CKeTHeR ynpasneHws He wuc-
noNL3yKTCH,

Knasmatypa (cMm. puc. 1) cocTonT M3
nNacTMaccoBOro ocHoeaHua-dyTnapa 1

5
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-
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Puc. 4. -

pazmepamu 105x100 mm wn BricoTON
BGokoruix cTeHok okono 20...25 mm. Ha
KpbilWKY HakneeHd ByMaxHbIA LWWWNLAWK C

tabnuuei cumeoncs 3, koTopas coaep-
*nT 36 Aveex pasmepamu 12x12 mm
kaxnaa. C BHYTPeHHEeN CTOPOHB! KPLILLKYW
CMOHTUPOBAaHLI ABa NepPeMeHHLIX Peauc-
Topa 2 (ClMN3-23a ¢ nuHeitHoW 3asucK-
MOCTBIO CONPOTUBN@HWA OT NONOXEHWNA
nonaynka). Peanctop R1 ycranHosnew
sBepxy (no puc. 1), a peanctop R2 ycta-
Hosned cboky. Anf NON3YHKOB 3TUX pe-
3UCTOPOB B KPbILWKE CAGNaHbl Nnpopean 5
wupuHoW 3 MM 1 anwuHoin 70 MM, Ha
GOKOBOW NOBEPXHOCTWM KOpPNyca pacno-
NOXEH Pa3béM 4 Ha NATE COBOMHUTENL-
Huix nposogos. Knonka 6 (SB1) pacno-
noxeHa Ha nepenHen GokoBow Nosepx-
HOCTW B UEHTPANLHOR 4acTu.

Mopspgok  "nucema”  caenylowmin.
HyHblii cumBon nnu ByKBY BLICTABAAIOT
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Ha NepekpecTtu NoN3yHKOR M HaXxXumawT
Ha kHonky SB1. Mocne okoH4asua puco-
BAHMA BBICTABNAKT Apyrywo Oykey w
CHOBA HaXKWMaloT Ha KHonky. Mepexon Ha
HOBYID CTPOKY WM OKOHYaHuwe "nucema”
nporpamMma Npov3BoAWMT aBToMaThye-
CKK,

NMwo6oin cuMBon, pUcyemMbiin MaHnny-
NATOPOM (pwWc. 4), COCTOMT W3 onpe-

HWTL Bymary w nepesarpy3vte nnaty
Arduino Uno.

Murare Takol BapuaHT KOHCTPYKUMK
MOXHO OT CTabunmuanpoBaHHOro CeTeBo-
O WCTOYHMKA MUTAHURA HaNpPsKeHuem
5 B v tokom o 1000 mA, B asToHOMHOM
pexMmMe MOXHO MCNonb3oBaTs Batapern
W3 ABYX MOCNEA0BATENBHO BKAOYEHHLIX
Li-lon akkymynaTopoB HanpaxXeHnem no
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nenenHoro Habopa CermeHToB (BCero
16 WT.), KOTOPLIE NPOHYMEPOBAHL! YMC-
namu cuHero useta. Crepxkeds ¢no-
MacTepa npu pucoBaHMK NepexoanT Ha
HYXHbLIE Y3nOoBbIe TOYKW (BblAENeHsl
KpacHbIM) U MPOPUCOBLIBAET 3a4aHHbIW
cermeHT. Maccue (B ckeTye bukvi-
chetKLAVDb) tablB[34]) xpaHut koabl
npopucoBkn Tpebyembix Ana OaHHOW
GykBbl cermeHToR. Tak, ana Bykew "A"
ato cermedtel 3, 6, 10, 13 wu 14.
MMeHHO B Takol nocnepoeatensHocTv
nporpamma wMx w306paanT, HaymHan
ABWXEHWE CTepxHA naTouek 6,5, 8, 8w
1. Maccus tablA[18] conepxwT oTHO-
CUTENbHbIE KOOPOMHATBH! OdHHbLIX TOYEK
o7 1 a0 9. NepemenHoie da, db 3agawT
LWHPUHY W BEICOTY DYKB COOTBETCTBEH-
HO. WX 3HaYeHWs XenaTenbHo Bbibu-
paTth KpatHeiMW B nHTepsane 6—16 u
20—35. B BLICTABMEHHbLIX AHAYEHMAX
pasmepul bykBwl — 15x17 MM, wHave
MOXHO BBIWITH 38 rpaHuubl NWCTa v Cek-
TOpa onopHoro cronuka. Kpome aroro,
npuoerca U3MEHATL 3HaveHue
b=114;. Maccue tablD[32] onpege-
nseT UMeHHo cneylowyo nocnenqoea-
TENLHOCTH TMPOXOXAEHWA CErMeHTOoB.
CHayana — BepTUKaneHble CHU3Y BREPX
1,2,3, 4,516, 3aTEM — rOpU3oHTaNbL-
Hble cnesa Hanpaeo 7, 8,9, 10, 11mn 12,
B 3aKno4eHne — guarodaneHeie 13, 14,
15n 16.

Pafory nporpaMmbl MOXHO TpakTo-
BaTh Tak, CHayana npovcxoanT nposepka,
HE 3aKOHYEHbI NW MOAHOCTLIO ABE CTPOKW.
MoToM NPOBEPSAET, HE 3aKOHYEHa nNu nNep-
Bas cTpoka. Janee oxuaaeT HaxaTua Ha
KHOMKY 1 pyucyeT BuiDpanHyio Bykay. W Tax
no uMkny A0 3anonHeHWA CUMBONamMu
[ABYX CTPOK, NOCAE KOTOPLIX HYXKHO 3amMe-

3,7 B ¥ nuTate YCTPOMCTBO YEpes uHTer-
panbHeil cTabunnsartop HanpaxeHws,
HanpumMep Mukpocxemy L7805CV.

Ecnn wcnone3oBate ManWunynsaTop
Kak nepudepuinHoe YCTPOWCTBO KOM-
neiOTEpPa, YNpPaenAa pucoBaHnmem w3
Arduino IDE yepea MmoHWTOp NOPTA, HAAO
OTKNIYUTE  KNaBnatypy W WCTOHHMK
MATAHWS WU NOAKITIOYATE NNATY K KOMMbLIO-
Tepy 4epe3 USB-nopt 3arpysus ckerty
bukvichetserialA, 0TkpLIBAIOT MOHWUTOP
nopTa U 8 KOMaHOHOW CTPOKE HAabUpaT
TEKCT MAV CUMBON 3arnasHeMy Bykeamu,
nocne 4Yero HaxKWMMawT Ha KHONKY
"OtnpaenTe”. [locne 3Toro AONXHo
Ha4aTLCA PUCOBAHME.

Eweé oguH Bapwadt MCnofb30BaHnsA
MaHUNyNATOpa — MOTO4e4YHas ne4atb
MPOCTbIX KapTWHOK (puc. 5). WN306-
paxerne XPaHWTCR B Maccuee B aYeiikax
co 3HauyeHnem 1. Paamepsl kKoopauHaTt-
HOW ceTkn — 64x19,

BapwaHt cketya npunaraw. Manu-
nynatop (cxkety pikseliA) kak 6ul cHMATLI-
BaeT NOCTPOYHO MACCKUB, CTaBsA "TOYKW
Hag eguHuuamun”. Takum obpasom,
wzobpaxeHne Maccuea B CKeTuYe COOT-
BETCTBYET M300paXeHW0 KapTUHKKM Ha
none nesarn. Ero coszpnanme — npouecc
OTHOCUTENBHO TPYOOEMKWIA, 3aTo Aaer
BOSMOXHOCTE NPOABNEHKMA cpamaaun_

O7 pegaxunun. Cxemvwin ana Arduino Uno s
NEMOHCTRDAUNMONHLIR  PONIK, KIACTDRDYIO-

14t paBoTy yorpodcTaa, HaXQRETes No aupecy
http://tip.radio.ru/pub/2018/10/ris2.zip
Ha Hatem FTP-cepaepe. BapuaHThl CRETHENR ¢

PaIHBIMIT HHAEKCAMM fI]j’HKUI'fOHﬂ'ﬂth HE
OTNHYANTCH ApYr OT Apyra, BIopWe BapranThl
MtiEll ONTUMHIMPOBAaKHS! N0 06LEMY koga

"7__ —

|
BUKTOpUHaA

| C. POMUK, r. YepHwuros,

 Ykpaunna
| B NPaKTUKe NPWMEHEHA MUKDOKOHT-
pONNepos BaKHOE MECTO 3aHnMaeT
reHepauvs 38yKoBbIX CMrHanos. Jeicr-
BUTENLHO, NIO6G0E YCTPOMCTBO "OXWBA-
e1”, korga ero AgncTevs CONnpoBOX-
AAI0T 3BYKW, MY3biKanbHbleé Menoaun
wnu peyesblie coobuenus. Ang reqHepa-
LMK CUMHATOB 3BYKOBOA YACTOTH B MWK-
POKOHTROANEPAX MCNONBIYIOT Kak Und-
POBLIE BLIXOAL ODWETD HagHAYEeHWRA,
TAK W BbIXOAbl UMIYNLCOB NPOrPamMmMHo
nameHsemon ckeaxuocty (LUKMM), a
Takxe BHewHne 1 sHyTpeHHne AT Ha
B8—12 nBOWMHLIX PA3PSILOB.
31‘0 NMO3BONSET GOPMUPOBATHL HE
TONBKO NMPAMOYTONLHBIE MMIYNLCHI
HYXHOR HECTOThI, HO W CUIHASL CHOX-
HOM  (HANpUMep, CUHYCONOANnLHoN)
GopMbl, Npasna, MAMEHAIILMECA He
nnasHo, a crynendaro. Crynexskin
0BBLIMHO GNEAYIOT C HE CNBILLIMMOW HYerno-
BEYECKMM yXOM YacTOTOW W 3BYK He
WCKAKAIOT, HO YCIOXHSIOT 8ro fanbHen-
wyo oGpabotky 1 younenue. Moatomy
WX YCTPaHaIoT G NOMOLLBIO (hUNeTPOR.
nn duanueckoro Bocnpovasene-
,H,nvm ABYKOBLIX CUTHANOB, reHepw-
PYEMLIX MWUKPOKDHTRONNEPOM, roanT-
cA BCE, 4To MoxeT npeobpazoBbiBaTL
anexTpuyeckue konebavun B akyctu-
YeCcKMEe, HavyuHan o1 PasnuyHbiX Nn-
Wianok” u 3akaH4uBasl TONOBHbLIMK Te-
neoHaMn 1M OAUHAMUHECKUMA  TPOM-
K()I’[}B[){]MTE‘]‘]GMH, Hl‘!k()Tl’]lJblﬂ W3 HWX
MNOAKNOYEINT K BhIXOAEM MUKPOKOHT-
ponnepa Hanpamyio, a apyrum tpeby-
eTCH NONONHUTENLHBLIR YeunuTenk. Ha
CXEMax 3NeKTpoakycTuHeckue npeob-
pasoBatenu uMelnT 0Bo3HaqveHns, Ha-
yuHalowmecs ¢ Dykew B: BA — auna-
Miyeckne ronoekw, BF — anexrpomar-
HWTHbIE, BQ — nbeaoanekTpuyeckune
kancionu. Ho 1e n3 Hux, Kotopble
WCNONbL3YIOT HE AN BOCTIPOU3REAEHWA
MY3bIKM W peun, a nuile Ans nogavn
ABYKOBLIX CUrHanos, obo3Havaint HA
HE3ABUCUMOD OT NPUHLWNE AGUCTBWA
Taﬁnmua copgepxuT 16 nnmocTpupo-
BaHHEIX DparMedTami cxem Bonpo-
| COB, CBA3ZAHHLIX C BOCTpOM3BENeHUEM
3BYKA, reHepupyeMoro MUKPOKOHTPOS-
nepamu. Ha Kaxabii M3 HUX 0dHo aga
sapwanTa (0 u 1) OTBETOR, NKLL OUH
W3 KOTOPBIX NpasuneHbA. ECnu 3ann-
CaTh NOCREA0BaTENLHO UWgpbl, COOT-
BETCTRYIOILAE CEOMM OTBETAM Ha BCE
BOMNPOCH, HAYMHAR C NEPBOro, B OaHy
CTPOKY CAesa Hanpaso, nony4utcq 16-
paspsiaHoe AsouvuHoe wsucno. fanee
cnenyer NepeBecTy ero B ABCATUHHYID
cucTemMy cuMcneHus. Ecnn Boce oTBeThl
npasnnbHBl — Nony4auTes 53124

Or pegaxumna. lNpaspnsHse oTee-
| Th W MOACHEHMA K HIUM BYAYT Aakbl 8
| CReayiowEM HOMePEe XypHANE.



"M“KpoKoHTpon.ﬂepb‘
U reHepayug 3ByKka"

K auixony
MUKPOKOHTE:

Kakoh dopmel Gyaer curkan Ha
fbesouanyyarene asyra BOL, ecnin
YeenuunTeE CcOnpoTYaneHre pean-
cropa R1. 0o 10 £OmM?

0 — TpeyronsHoN;
1 — cuHycoMaans+HoR

R1330
2R
33
5“ [ElBa
28
=3

Kakumi gommkel Geime curHansl Ha
BIXOaX MUKPOKOHTpORNEpa?

0 — churdaaHeivm,
1 — NpoTHBOQAIHBIMK

BAS40DV-04

a| i

K aexonam

MUKPOKONTD
PPNt

T

HTO  GryMUT  METOMHUKOM BeIGpOCOB

HAET PFIMEHUR,

KOTOpbIE

nopaenser

chopra Avonos Warke VD172

0 — Mexanniecine

BOSEUCTRUA HA

neesonanyvarens BF1;
1 — MurporoHT ponnep

R110« R310%
ESN

i Boixogam
MWEDOKOHTP.

Ha rakom Brixofe MUKpOKOHTRON-

nepa  cheayer  hopMMpOBaETH
curnan Bac-rurapm?

0 — na sepxHem o cxeme;
1 — Ha HxHeM NO cxeme

+88

/|2 ElBan

K sbixony
MAKPOKOKTD,
i
7
ds
"m‘_.
i3]

Kakon nordyectvil yposeHb Hanpm-
HEHMA  HYMHO YOTaHABNWBATE HA
BLIXOAE  MUKDOKOHTROMNEpa B
nayaax asy4aHua?

K suixony
MUKDOKOHTD

MOMHO NI 3AMEHKTE INBKT POMATHWT-
HElW nanyqatens agyka BF1 peeso-
anexTpu-ectm?

(2]
po o
=
=
A

K eoixanam
9]
N
=
=

MHUKROKOHTD
i

o

YTo perynupyloT GHHOEHHBIM Nepe-
MEHKBIM pesncTopom 17?2

+338
HAT
S F-MB12A03
K seiotty
MUEPOKOHTD.

Kak WaMeHHToR rpomMKocTs 3ByKa
NP 3aMeEHE YRadanHOro Ha cxeme
NbEIOUINYHATENR CO BETPOEHHDIM
reweparopom Ha LF-MB12A057

0 — Bsmicokni; 0—pga; } — rpoMEOCT b 38YKE; 0 — yMESHBLUWTER;
1 — Hiarmi 1 — Her |— crepecbananc 1 — yeenpuurca
MuTaine +338B
@ g g MUKPOKOHTP @ <8
+*
3 . "
5 ] g é 3 EE go
m g il ; @ g 5 af2
= z HAT : % a8 o
= R2 v = -3 § f3
=

Kakum Gyger rasaThcn cBeuYEHde
ceetogwoga HL1 npw  Bwicokom
NOTMMECKOM  YPOBHE  HaNPRKEHWRA
Ha BBIXOAE MIRDOKOHTponnepa?

0 — mMuraowmm,;
1 — HENPEPLIBHBIM

Haamadenue OY DAY 17?7

0 — ycTpaHeHne nokameHni;
1 — yBENWYEHHE TPOMKOCTH

B kaxom nonomeHnn ABuska nepe-

MenHoro peauctopa  H1

TPOMKOCTE

Byaer marcumankkon?

0 — HnxHeEM No cxeme;
| — BEPXHEM N0 CXEME

Kakum gomieio Geme oTHOWENe
waoTor curvanos 1y f iy, uTobu
C03AaTe BDMeRT "YHUCOH uepes

Mutanue
HEPOKOHTR.

H
I Bbixoay

Yro ycTpaHrioT aWod VD1 u KoW-
newcatop C1, yoraHoBneHHuie 8
LieTTiA NMTaHs MskpokoHTponnepa?

0 — nynucaUUn Hanpaxedus;
1 — camobosbyieHue

Kak MIMEHWTCA AMMNWTYAS BEIXOAHD-
0 CUIHENE NpKW  YBENWUSHUA CONPO-
TUBMEHWA pesucTopa A1 go 360 Om?

0 — ymekbluMTes,

1 — He WameHuTcs

K Beixogam
MUKPOKDHTP

Kakump Aorbkksl GbiTh Nayssl Memgy
Nepenagamu HanpRmeHns Ha Brxoaax

MURDOKOHT PONINEpa,

OfiViH TPaHINCTOR
Apyroa?

SEKPLIEAOLIMN
M OTEPSBAKILIMMA

0 — HECKOMEKO MUKDOCEKYHA,;
1 — HECKONBKO MUNIUCERYHA

=

&

:

3 " g
2 a
Z=—R8 128 vT1

o SN

A

IO NPOM3OROET C WCKEMEHWAMK
BEIXOAHOTO CUIHANA, ecny yaenn-
HWiTh HANPAKEHWE NATAHKA MdK-
pokoHTponnepa go 5 B

0 — yaenun4arca,

1 — He WamennTeA

r

o T

_INH'I'HOWHMHVH — .ouvd.

L5

810Z ‘0L 3N OMTVd



(=)
N

(

o
:

o
<
o
[y ]
o
=~
ol
z
§
o

AN ZA BNED G0

LMl T ) fitee [
Lf"‘.. N s T |

A s b n 3 -

C. CMUPHOB, B. MO

lNMpeagnaraemeii KOMNAEKE NPOrpPaMMHOro BUPTyanbHoOro npuéo-
pa, B3anMofeidCcTBYIOero C MUKPOKOHTPONAEPHbLIM YCTPDOHCTBOM,
pa3paboraH kaK cTyfAeHYeCKuiA KypcoBo# npoekT. OH ReMOoHCTPpHpY-
eT BO3MOXHOCTHU peann3aynn rnbkoro ynpasneHuss nporpaMmHbiM
reHepaTopomM UMMYyJ/ibCOB C MOMOLYbIO BUPTyanbHoro npubopa, pea-
nn30BaHHOro B cpede rpapuyeckoro nporpammuposavns Labview.

E z=r =

r. Mockea

[ Paano3NeKTPoHUKe pacnpocTpaHeHa
' 3apada GOPMMPOBAHWA WMNYNLCOB
ONpenenéHHon ONMTensHOCTW C 3afad-
HOW 3a0EepXKOW OTHOCWTENLHO nepena-
[OB CuHXpocurHana. leHepaunio MMNynb-
COB UMW NOCNEAOBATENLHOCTEN NMMNYNb-
COB C 3anporpaMmMmnpoBaHHLIMKM NapamerT-
PaMM WIMPOKO MCNOML3YIOT U B 3KCNepu-
MEHTANLHON Hayke.

B knaccuueckoin peanuaaunn ungpo-
Bbl€ MMIMYNBChl 3a0ePXUBAIOT € NOMOLLLIO
MWKDPOCXEM CTaHAaPTHON NOrMKK, NCNonb-
3ya RC-uenw ons nony4eHns paBHoMeEpHO
HAPAaCcTaKLero WM crafarLllero Hanps-
KeHWRA. ITO HANPsRXeHWe, AOCTUMHYE oNpe-
[ENEHHOro YPOBHA, Bbi3LIBAET N3MEHEHWE
COCTOSHWA NOrM4ecKoro 3neMedTa, co-
NPOBOXKAAIOLLEECH PE3KMM NEPEnanom Ha-
NPsXEeHWs HA ero Boixoge. Perynupoeka
ONTENBHOCTY BBLIXOOHOMO WMMNyNbca Tak-
e MOXeT OblTb OCYLLECTBNEHA C NOMOLLLIO
norwdeckux anemedToe u RC-uenei.

Hepoctarok nofobHbx yeTpoicTe — 3a-
BMCMMOCTE MapamMeTtpos QopMUpyembix
UMMYNLCOB OT NOJABEPXeHHbIX pa3abpocy
NpY W3roTOBAEHUA U U3MEHRIOLMXCA B
MPoUEeCcce 3KCIIYarauumn XapakTepucTuk
KaK 8KTUBHBIX NNOTMHECKWX, TaK 1 NacCUBHLIX
3INEMEHTOB (KOHAEHCATOPOB, PE3NCTOPOB).

CoepemMeHHbie ycTponcTsa dopmmpo-
BaHWA MMMNYALCOB C 3a4aHHLIMK NapameT-
pamn Hepenko paspabaTeiBaldT Ha OCHO-
BE TAKTUPOBAHHLIX BhICOKOTOYHBLIM KBap-
LieBbiM reHepaTopoM NOru4eckmx y3nos n
MWKPOKOHTRONNepos. B otnuumne ot onu-
CaHHBIX BbilLE NPaKTUHECKW aHanoroebix
dopMupoBaTenei, OHK No3BonaT und-
DOBLIMW M NPOrpPaMmHLIMKM METO4AMMW 33-
[asaTte W peryivpoBars napametpsl Mm-
nynsLCOB, @ Takxe HapalnsaTb 4MCo
BbIXOMHLIX WMMYALCHLIX NOCAEA0BaTe/lb-
HOCTEN, Kax[an M3 KOTOPLIX MOXET MMETL
cobecTBeHHbIE napameTpsl. [ns yaoborea
NonL30BaHUs TAKUM reHepaTopom BO3HW-
kaet HeoOXOAMMOCTE CO30aHWA YenoBe-
KOo-MawwuHHore uHtepdenca.

lanee onucad paspaboTaHHbiA KOM-
nAekc.

VISA resource name

OcHoBHbIE
TEXHUYECKME XapakTepPHUCTUKN

YpOBHW BXOUHLIX W BbIXOOHLIX
curHanos
TeHepupyemble CUrHanel:
— OAMHOYHBIE MMNYNLCH;
— Navky MMNynLCoRB;
— HernpepsiBHLIE NOCNeno-
BATENEHOCTM UMNOYNLCOEB;
— UMNYNbChl G BHELWHER
CUHXPOHW3aLMEN
MakcumansHelil nepuon cne-
OOBEHWA CHHXPOMMNYNb-
COB, MC
3apepxka redHepupyemoro
UMMYNbCa OTHOCHMTENbHO
CUHXPOUMMNYNBLEE, MC . . . . .
LOnuTensHocTs reHeprupyemo-
ro umnyneca, Mc . ........0,1...3200
CuHXpOHW3aUMA — NO HapacTawemy
unu cnagaowemy nepenagy CUHXpowum-
nyneca.

..0...3200

Ceasb C KOMMLOTEPOM peanniosaHa
Ha 6a3e nocnepoBaTensHoro nHTepdeica
nnatel Arduino, HacTpogHHoro Ha paboTy
co cropocteio 9600 Bon, BOCEMLID WH-
GOPMALMOHHBIMIW 1 OAHUM CTONOBLIM
pa3apsafamn 6e3 koHTpona “étHocTu. [na
nepena4un CMMBONOB NCNOMNbL30BAHE KOLO-
Bas Tabnvua ASCIl, koOMaHgHyl CcTpoky
33aBEpLIAET CUMBON "BO3BPAT KapeTku”.

CornacHo pekomenfauwsm [1], ana
annapaTHoW 4YacTw reHepatopa BolbpaHa
MWKpOKOHTpOnnepHan nnarta Arduino Uno,
paboTaowan ¢ TakTosoi YacTator 16 My
M NPefocTaBnsawWan nonb30BaTeno
14 undpoBLIX NMHWA  BBOLA-BbIBOAA,
32 Kb6aiT namatk nporpamm, 2 Kbaut one-
patusBHO namatu. [nara wmeer BCTpo-
eHHbId nHTEepdeiic USB. OnepaunoHHas
CcUCTeMa KoOMNbIOTEpa COB,D,BET npu noa-
KMIOYEHUM K HEMY 3TOI NNaTtel BUPTYaNs-
Heit COM-nopT, MCnonsayeMelidl Kak ana
nporpaMMmUMpoRaHna MMelwerocs Ha
nnare MWKPOKOHTpOMNepa, Tak v AOn\
obmena nHhopMaUnen Mexny KoMneTe-

pOM W rMNaTton Bo Bpems paboTtel 3arpy-
XEHHOW B MUKDOKOHTRONNED NPOrpaMmbl.

Jnq ynpaeneHdus redeparopom UCnons-
3oBaHa cpena rpadmyeckoro nporpam-
MupoBaHus Labview — ofmH 13 WMpoko
PACNPOCTPAHEHHBLIX WHCTPYMEHTOBR AN
MOENUPOBaHUA YCTPOWCTE M NpuBopoB.

leHepaTop CUHXPOCWUrHANOB NOAKNIO-
YaloT K nuHu D2 Arduino Uno, yto cooT-
BeTCTBYET NiHK PD2 2€ MUKpOKOHTPON-
nepa. BoixogHbie uMmnynscel Arduino Uno
dopmupyet Ha nuHmn D12 (PB4). Ciopa
NoaKni4anT NoTpetuTens aTux UMNYL-
COB, @ Takxe AN\ KOHTPONSA) ocumnno-
rpacd u MynbTUMETP B PeXVWMe BONBTMET-
pa. BeiBogs obuwero npoeoaa scex npu-
Gopoe w notpebutens coeAuHeHbl C
BeiBogom GND naartel Arduino Uno.

Pozetky USB-A komneiotepa, Ha KO-
TOPOM YCTAHOBNEHbI nporpammbl AVR
Studio 4, XLoader v Labview 2016, coean-
HAIT ¢ poaeTkoin USB-B nnatel Arduino
Uno craHpapTHeiM kabenem. WHaukato-
poM pexuma pabotel npubopa chnyxut
nMewLwmincs Ha nnarte Arduino Uno ceeto-
OMOA, COBAUHEHHLIN C 88 NuHnen D13,

B npouecce paapabotku nporpamMmi
bwina BbiABNEHa cnegywowan ocobew-
HOCTb NMPUMEHEHHOW NnaTel Arduino Uno
KMTanCcKoro npowasoactea. B omauumne
OT OpPWIrMHaNLHOM WTANBAHCKOW NNaTtwl
Arduino Uno, uens DTR-RESET, waywas
OT MUKpPOCXeMbl UHTepdeica USB/COM k
MUKDOKOHTPOANEPY, Ha NPUMEHEHHOR
nnarte He UMeeT mkamnepa, No3Bonsio-
WEero npy HeoBxoaumMOoCTK pasopeaTh es.
Mpn nBoM HOPMaNLEHOM OTKPEITUW BUP-
TyansHoro COM-nopra KoMNeloTep name-
HAET yposeHs curiana DTR. 3mum Mukpo-
KOHTPONNEP nnatel aBTOMATUMECKW yCTa-
H3BNWBAETCA B WUCXOAHOE COCTORHUE, W
paboTa 3arpykeHHoll B Hero u paHee
3ANYLWEeHHOW MporpaMMel  Ha4MHaeTcA
3aHoBo. 3T1a 0cOBEHHOCTL YYTEHa npw
paspaboTke nNporpamMmsl BUPTYanLHOMo
npubopa Labview, onucaHHoro panee.

Inn ynpaenernns npubopom peannao-
BaHbL NPWEM W WCNONHEHWE MM KOMaHL4
KOMTMbIOTEPE, CMHTAaKCUYECKW COBMECTH-
MbIX CO CTaHOAPTHBIMK KOMaHgamy yn-
paenenms cornacHo IEEE 488.2 [2]. 3
KOMaH/[bl NePEYMCNEHbI HUXE, a8 NPUBOOV-
MLIE CKPWHLUOTHI MOKA3bIBAOT BWA, OKHA
BMPTyansHoro npubopa nocne wx npuéma
W UCNONHEHWA.

*IDN? — 3zanpoc wuaedtudukaropa
ycTpowcTea (pwmc. 1). Mpn npaeunsHo
NOAKNIOYEHHOM W DYHKUWMOHUPYIOLLEM
npubope oTeeT Ha Heeé — ARDUINO 328P
BASED GENERATOR.

*RESET — ycravoeka npubopa g8 wc-
xogHoe coctonHue (puc. 2). Komanaa o6-
pabaTtuiBaeTcA Npy nobGom cratyce npu-
Bopa. leHepauua WMNYNLCOB, CNK OHA

DN WRITE 1DN READ _]DN RESPONSE
6 L) | ARDUINO 328P BASED GENERATOR
CMD WRITE CMD READ  CMD RESPONSE

{*IDN? 6 5] JARDUINO 328P BASED GENERATOR



lPHc. 2|

Puc.3

VISA resource name

L

7]

-command
! *RUN:ONCE WIDTH=10000

VISA resource name

command
"RUN:CYCLE WIDTH=1000 PERIOD= 2000

VISA resource name

COUNT=S

commiand
“al _}'RUN:S\'NE WIDTH=10 DELAY =10 RAISE=0 MIN=1 MAX=100

6 9
<MD W_R_ITE CMD READ
7 9

IDN WRITE DN READ

6 -]
CMD WRITE CMD READ
9 5

IDN WRITE IDN READ

10N RESPONSE

| ARDUING 328P BASED GENERATOR
CMD RESPONSE

S P

RESETOK

IDN RESPONSE

e s e
Sadinnind

IDLE

DN RESPONSE

)

VISA resource name |

IDN WRITE

€rror in (no error)

]
i

=0 Instr B

1By

[

ytes at Pm:o1
L J|IDMN READ

_ Puc.7

CMD RESPONSE

Ly

ITEpPhiiaen yrRalanhoiv B NONE
Vies  resoulse Name NopT asoia-
Boaa e pemmme 9600 8N

NOKE Nepas.
Arduing nocne yoTanonn
DTR npw oTepbiman nopra

DopMmupyen Komauny “IDNTY @

Hasgw 250 mc
YIHAEM YUCHD NPUHRTEX 03RTOB
HifraeM OTBET W3 NOpTa

POPMUDYEM KOMBHAY H3 TOrD, 4To

na commend NonbIoss
AoBARMREM K HEA CuMBan \r

pARNASM KOMaNly B NopT

250me

YAHAEM UMLND NPMHRTLIX BaRTos

Luraen oTRaT Wa nopta

' JakpPeIBAEM NODT BROAS-BLIBOLS

6 ) ARDUIND 328P BASED GENERATOR
CMD WRITE CMD READ  CMD RESPONSE
2 2 oK
DN WRITE IDNREAD  IDN RESPONSE
6 29 ARDUINO 328P BASED GENERATOR
CMD WRITE CMD READ  CMD RESPONSE wwl
a2 2 oK
IDN WRITE IDNREAD DN RESPONSE

=l 2 |ARDUINO 328P BASED GENERATOR
Cﬂ[’_‘_\‘“—RﬂE CMD READ CMD RESPONSE
Is8 2 10K

Obina BKNKOYEHA, NPeKpalaeTcs.
Oveet npmbopa — RESET OK.

*STATUS? — 3anpoc coCTosHns
npwbopa (puec. 3). Komarpa obpa-
GaTuiBaeTca B NOGOM COCTOAHWMM
npubopa. BOamMoXHbIe OTBETLI;

IDLE — mcxogHoe cocTosHue;

RUN SYNC — rexepauvs mm-
nNynsLCOB MO CUHXPOCUrHANY;

RUN ONCE — reHepauua oam-
HOYHOrO MMNYNLCA;

RUN CYCLE — rexepauus nav-
K1 MMMYNbCOB;

ERROR — rmoBansHan ownbka
(3apesepBUpOBaHO).

*RUN:ONCEWIDTH=X — rexe-
pauMA  OLMHOMHOIO  MMNyNbCca
OANTENbHOCTBIO X MUANNCEKYHL,
(puc. 4). MakcumansHan anu-
TenbHOCTL uMmnyneca — 30 c. OT-
ser OK osnavaer, 410 KOmawpa
YCNEeWHo pacnosHada W npubop
npucTynaeT K reqepaumn. WHaqe
BO3BpALLUABTCH OCMbICNEHHOE COo-
obweHue ob owmnbke.

*RUN:CYCLE WIDTH=X
PERIOD=Y COUNT=Z — retxepa-
UMA Naskv M3 Z OOWHAKOBBIX MM-
NYyNLCOB ANMUTENLHOCTE X Mun-
NACEKYHA, Cnegyowvx C nepuo-
ooMm Y munnucekysg (puc. 5).
MakcumManeHas  OAWTENLHOCTHL
wmnynsca — 30 c. Makcumans-
HblA NEPWMOJ WX CNenoBaHuA —
32 ¢c. MakcvmanbHoe 4YWCNo um-
nynscos — 30000. Ecrm Z = 0,
npubop NEepexoauT B PexuM He-
NPEepLIBHOW FEHepauMn UMnynsL-
COB ANWTENLHOCTLIO X C Nepuo-
nom cneposaxms Y. Orser OK os-
Ha4aeT, 4To KoMaHaa ycnewHo
pacnoaHada v npubop npucTyna-
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eT K reHepauvm. MHave Bosspawaercs
ocmbicneHHoe coofweHne ob owndxe.
*RUN:SYNC  WIDTH=X  DELAY=Y
RAISE=A MIN=B MAX=C — reHepauus
UMNYNLCOB ANUTENBHOCTLIO X COTeH MUK-
POCEKYHI C 3aA8PXKKOA Y COTeH MUKpoce-
kyHO. A =0 — CHMHXpPOHW3aLMA No Hapac-
TAKLWMM NepenanaMm CUHXPOUMNYNLCOR,
A = 1 — CHHXPOHW3aLWA NO CNaaaniuum
nepenasaM CURXpoMmMnynscos, B — mu-
HIAManbHLIA NePUOoL CNefoBaHNs CUHXPO-

VISA resource name

Ha Heé. MNona IDN RESPONSE n CMD
RESPONSE otobpaxaiT TeKCThl OTBETOR
reHeparopa Ha komaHael Labview.

Mone command npegHa3Ha4YeHo anA
BBOZA KOMaHa. Bce oHW [QonXHbI Haum-
HATLCA cUMmBONOM “3BEanouka’. B none
error BuiBOAMTCA coobuerHne 06 ownbke,
ecnu oHa sadmkcuposaHa (puc. 8).

B daine ArduinoGenerator.c HaxoauT-
CHl MCXOAHBIA TEKCT NPOrpamMmsl MUKPO-
KOHTponnepa nnartel Arduino Uno. B Hen

Noanporpamma HacTtpoikw USART npwm-
BegeHa B Tabn. 2.

Cunmynauma paboTel NporpamMmel B cpe-
ne AVR Studio ve npounasogunace. OHa ao-
BE[EHA 00 COCTOAHWA TpaHcnauwu Ges
ownbok 1 npenynpexneHuid, nocne Yero
nposBepera e pabota B MUKPOKOHTpONNe-
pe.

Mpwn crapTe CUCTEMbLI KOHTPONBHBLIA
CBETOAMO[L Ha Mnate HeKoTopoe Bpems
muraet ¢ Yactoton 0,5 Ty, 3arem smpry-

IDN WRITE IDNREAD  IDN RESPONSE
‘sicom? =6 b ARDUINO 328P BASED GENERATOR
coammand CMD WRITE CMD READ  CMD RESPONSE
Puc. 8] | "RUN:SYNC WIDTH=10 DELAY=10 RAISE=0 MIN=111 MAX=100 60 3 ERR: (RUN:SYNC) bad max sync-pesiod 100
Tabnnual | ‘Tabmua 2, i npuBop nocnegosatensHo dop-
void InitInt0() ‘f’“‘“ usartInit() MMpyeT komaxas *IDN 1 *RESET v nony-
ELI.MSK = ULeTiii0; | UCSROB = (1<<RXCIED) | 4aeT oTeeTs OT nnatekl Arduino Uno, oto-

if (lconfigsignal)
S/0: 0-31
EICRA |= (l<<ISCOL1)]|(1<<15C00);
else
f1: 1->0
{
EICRA |= (l<<ISC01);
EICRA &= ~(1l<<1SC00);

-i
3

MMNYNLCOB B MUnnucekyHaax, C — mak-
CUMasbHBLIA NEPUOL CNEeQ0BaAHUA CUHXPO-
MMNYNBCOB B MUANMCEKyHaax (puc. 6).
NnurensHocTs nmnynsca — 0,1 mc...3,2 c.
3apepxka — 0...3,2 c. JonycTumelit ne-
PYOL, CNeAOBaHWA CHMHXPOWMMYNLCOB —
or B po C, nexawmx B wuHTepeane
1 mc...32 c. Oteer OK o3Hauaer, 470 KO-
MaHaa yCrmewHo pacno3Hana w npubop
npucTynaer Kk rerepauwun, ViHavye so3epa-
waerca ocMmeicneHHoe coobuenwe ob
ownbke.

CWHTaKCWMC KOMaHA W nojada ux 3a-
rnasHbiMK Gyksammu npuHUMNKUanbHel. Ha-
npumep, Komadvael  ‘Status?  wnm
*RUN:CYCLE PERIOD=Y WIDTH=X
COUNT=Z pacnosHaHbl He BynyT.

BupTtyaneHeiin npubop Labview paspa-
Botad Ana NoAaYv KOMaHa ynpasneHus
reHepaTopom u oTobpaxeHnn ero cratyca
B TekcTosom Buae. Mpadwuueckasn npo-
rpamma npubopa npueeneHa Ha pumc. 7.
B daitne ArduinoGenerator.vi Haxogutca
€€ NCXOAHLIN TEKCT.

DyHKUMOHUPYeT Npubop CReaylwmm
obpazom:

— OTKPLIBAET NOPT, YKa3aHHLIA B none
VISA resource name;

— oxupaet 2,5 ¢ ycnewHon nepesa-
rpyz2kw Arduino Uno;

— nogaé&rt komanay "IDN? ana npeHtn-
duKkaunn NOAKNIOYEHHOTO YCTPOWNCTBa W
nepeg YreHunem oteera oxupaer 250 mc;

— NopaeT KoMarasl, Habupaemble Bpy4-
HYI0 B None command, nepea 4TeHnem oT-
BETA Ha KaX Ay komaHay oxuaaet 250 Mc.

B ronax IDN WRITE unn CMD WRITE
nporpaMma nokassieaet uucno Hantos
nepeaaHHoi komadnsl. B nonsx IDN READ
wnu CMD READ — uucno GanToe oTeeTa

{1<<TXCIED) |
(1<<RXENOD) | (L<<TXEND);

UCSROC = (1<<UCsZ01) |
| (1<<ucsz00); // 8Nl
if (UCSROA & (1<<u2x0))
| [UBRROL = F_CPU /
| 4800 / 16 i 4
UBRROH = (F_cPu /
4800 / 16 - 1) »> B;
3
else
[UBRROL = F_cPU /
9600 / 16 - 1;
| UBRROH = (F_cPu /
9600 / 16 - 1) >> B;
1
ClearBuffuart();

1
Nl

VCMONL30BaKLl NpUeMsl paBioTel ¢ nopTa-
MW BBOA3-BLIBOAA, OrmcaHHbie B [3], c
TanMepamiu, onucadHee B [4], ¢ npepsl-
BaHMAMMK, onucadHbie B [5], u ¢ UART,
onucadHbie B [6].

TIMERO mukpokoHTpoanepa Wcnons-
30BaH ANA OTCHETA 3a0ePXKK reHepupye-
Meix Mmnynecos. TIMER1 ynpasnaet mura-
HWEM CBETOAMOAE MHAWKaUWW pexuma pa-
6o7bl. HacToTa MuraHuin — nepemMedHas;

0.5 Ny — pexum npocTon;

1My — redepauns OAMHOYHOIO MM-
nynbLca unnu ux Nayku:

2 Ny — reHepaums C BHELIHEN CUHXPOo-
HU3aumen;

4 'y — HeBepHana KoMaHaa.

AnA CMHXPOHWM3auMK WCNOMbL30BAHLI
3anpocs! NpepbiBaHni, nocrynawwmue no
nmemm PD2 (INTO). Mpouenypa Initint0
(tabn. 1), B 32BUCYMOCTA OT 3HAYEHUA
napametpa RAISE komanab *RUN:SYNC,
yCTaHasNMBaeT HanpasneHve nepenapa
CUHXPOCWUTHANA, NO KOTOpOoMY GopMIUpY-
eTCH 3anNpoc NPepLIBaHNA.

MNpw nHvumannaaumu UART Heobxonn-
Mo oOpaTuTe BHUMaHWe Ha TO, 4TO, ecin
npy 4TeHun pernctpa UCSROA obHapyxe-
Ha eavHuua B pa3dpsge U2XO0, B acwH-
XPOHHOM pexume obmed nHbopmalnet
NPOUCXOANT € YABOBHHON CkOpOCThIO. o-
3TOMY MHULUMENWN3aLMA OOMXHE NPOBOaNTL-
ca Ha ckopocTk 4800, a He Ha 9600 bop,.
3T1a 0coBEeHHOCTL XapakTepHa nuils Ans
Arduino Uno knTaickoro npovssoncTsa.

Gpaxan ux Ha akpaHde koMmneloTepa, Janee
cucTemMa oxwuaaeT eBoda B COOTBETCT-
BYIOLLEE Nnone KomaHg nonis3oeatend wu
WCNONHABT MX, MrEeHepupys Ha Beixode D12
Arduino Uno 3agarHbie nMnyibehl n Mx no-
cnefosarensHocTu. Bo Bpema ucnonHe-
HUS KOMAH[L CBETOAWOM Ha nnare Muraer
C yBenu4eHHoN Yactoton, o ero sasep-
WeHnn MuraHne npoponxaercs ¢ 4acro-
TOm 0,5 My,

MMnynbcsl Ha Boixone D12 mMoxHO Ha-
6noAaTL HA BKPaHE NOAKIKHEHHOr O K He-
My ocumnnorpada, a npu ux CpaBHUTENb-
HO DONLLWON ANWTENBHOCTM W HW3KOW
HACTOTE CNEefOBAHUA — C MNOMOLLLIO
BONLTMETPA (MyNLTUMETPa B pexume
V3MEpPEeHMA Hanpsxenws). Amnnutyaa
UMNyNLCOB — okono 5 B. B nayaax mexay
HUMW HaNpAXeHWe Ha Buixoge D12 6nuako
K HYNO,
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KopoTKkOBO/THOBMKU — paaucCTbl-pa3BeAyMKn U UX annapartypa
(30—40-e rogbi)

Feopruin YIIMAHL, (UY5XE), r. JisBos, Ykpauna

(cm. crarbio Ha c. 49)
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B Papuoctanums Mk.VII ("Paraset"). |

Pam Camyunosmy layxman, 70-e rr.

Bopuc Aupgpeesny Muxanun, 1959 r.

Anexcanpp Pépopoany Kamanarux, 1935 r.
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» &

Ha GnaHke HanuluKTe, 3a Kakue XypHanbl Bbi nepesoawTe AeHbri M YKaXWTe CBOI TOMHBINW agpec (C NOYTOBbIM MHOEK-
com). lMocne Toro Kak AeHbrv NOCTYNAT Ha pacuéTHbIA CHET, Mbil oTnpasum Bam xypHansl. Mpu nepesofge AeHer No4To-
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