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OT OHO, HaKOHEL|-TO CBEPLUMAOCH, M MUP TENEKOMa He Npoc-

TO BbllWen B o6nacte UT, HACTYNWB TyAa OAHOI "HOroi", HO
TONLKO YTO NEpeHEC Ha cTopoHy MT 1 BTOpYIO "Hory", 3asep-
LWMB npouecc cOBCTBEHHON KOPEHHOW (1, pasymeeTtcs, undpo-
BOI) TpaHchopmaumn. CeA3aHO 3TO C peanu3aumnein KoHuen-
umm SD-WAN (Software-Defined Wide Area Network — npo-
rpammHo-onpenensemas rnobansHas obwmpHas cets). OaHM
FOBOPSAT, YTO WCTOPWA YKe M3BECTHbIX 4YuTaTenam XypHana
nporpamMmmHo-onpeaenaembix ceteil (SDN — Software Defined
Networks) zaxeaTeiBalOwWan, HO kKopoTkaa. [dpyrve eBenyrt
OTCHET KoHuenuun SDN ¢ Bonee "ApeBHUX" BPEMEH.

JleicTeMTENbHO, C OOHOW CTOPOHLI, KOHUenuwa SON snep-
Bble Gbina eelgaBuHyTa nuwb B 2005 r. npodgeccopom CT3H-
dopgckoro ynmeepcuteta (CLUA) Hukom MakkeHoHOM. EE cyTb
CBOOMNACK K pasfaeneHuio YPoBHS yNpaBneHus CeThbio C Hemno-
CpencTBeHHO CeTeBbiMW YCTPOWCTBAMM, 3aHWMaKLWWMMMKCH
opraHusaumei nepepa4m Tpadpuka. B BonbWMHCTBE MCNONL-
3yeMblX A0Cene CeTeBblX YCTPOWCTBE AaHHble PYHKUWK pasge-
NAAUCH NUWE HOPManbHO U BLINOAHANWUCL OOHWUM W TEM Xe
YCTPOWCTBOM, @ 39TO HEN36exHO BENo K NoTepsaM Npon3Bogu-
TENLHOCTU. B HOBOW KOHUEnuWn GYHKUMKM ynpasneHna Obino
NPennoXeHo B3ATb HA ceba OTAENLHOMY KOHTPROMNEpY, U ato
611 BaXKHLIA WAar K LeHTPann3aunn ceTein B YCNOBUAX CTPEMU-
TENbHO Pa3BMBAOLLWMXCA OBUEHTPANM30BaHHbLIX NAKETHbIX WH-
TEPHeT-TEXHONOrWA. A B LeNOM Npeanaranock NPoOBECTU HepTy
MEX Ay anropuTMamm BelpaboTKM PeLUeHWid 0 TOM, KYOd W Kakue
nakeTsl nepecsinars (control plane), n anropuTmamm peannaa-
umn aTux pewednin (data/forwarding plane) ana npunoxeHuia
BEPXHEro YPOBHA NPeAoCcTaBnaioTCA UHTepdeicsl NpyUknagHoro
nporpammupoeadus APl (Application Programming Interface).
Takum 06pa3om, BBOA HOBLIX YCNYT B CETH yCKkopsieTca u obner-
yaeTca. [pr NnoaoBHOM NOrvMKe AOCTATOYHO OAMH pa3 YCTaHo-
BWTb Npasuna obcnyxueaHusa Tpaduka unn anroputm paGoTs!
CEeTW ONA TOro NN MHOro NPUNOXKeHWa, U Torga MOoXHO 6\".ELGT
OOHUM KTMKOM MBILLUKW aKTUBUPOBATL HACTPOIKKW Ha BCEX ceTe-
BbIX y3nax, He 0cobo obpaluan BHUMaHWe Ha KONMYECTBO CeTe-
BbiXx 06bEKTOB — BCE HeobX0AMMbIE M3MEHEHWSI BO BCEX y3nax
npou3oigyT asTomaTtuyecku. MNoMWMo BCero npouvero, aTo
No3BONAET CYLECTBEHHO CHW3WTbL W BEPOATHOCTb BO3HWKHO-
BEHWA OWWOOK, BbI3BaHHLIX YHEN0BEYECKUM GaKTOPOM.

C apyroid CTOpPOHLI, Kak cnpasefineo YKasblBaloT cneuna-
NAUCThI, B KOHUENUWKW LEHTPaNnM30BaHHOMO ynpaBneHua CeTtkio
HeT Hu4ero Hosoro. MATHaguaTe NeT Ha3an NoXOXYIo TpaHc-
dopmauuio nepexuweann cetn tenedOHHOW CBA3W, Korga
ynpaeneHue ot otaensHelix ATC Bbln0 nepenaHo NporpamMmHsIM
kommyTatopam (SoftSwitch). YunTeiBan TorgalwHiow crpemm-
TeNbHYIO UMGPOBU3aLNI0 TenedoHHbIX CETE, HETPYOHO YBU-
0eTb B KoHuenuun SoftSwitch (nosgHee nepelwenweit k ceoei
BTOPOW, MynsTUCEPBWUCHOW, cTagun IMS — IP Multimedia
Platform) npegnoceinku cozpganva 6yaywwux SDN. Beirogbl
Takoro LeHTpann3oBaHHOro ynpasneHns 6einv GuicTpo oueHe-
Hbl TENnedOHMCTaMK1: MEHbLUAA CTOMMOCTL 0Bopyaosanua u MO
B pacyéTe Ha y3en ceTun; bonee NpocToe ynpasneHne; BO3MOX-
HOCTb NErKOro 3anycka OnonHWTEeNbHbIX CEePBWCOB OOQHOBpPE-
MEHHO Ha Bceil ceTu. Hy, 4To Xe, 9TO HUCKOMbKO He yManaeT
3acnyr H. MakkeHOHa B YMEHWW BbIAEAWTL HYXHbLIA TpeHa u
pa3suTb ero B rmobanbHom macwrabe » NO3BONWT B3MMAHYTL
COBCEM MNO-WHOMY Ha BECb MUP TENEKOMA.

Y106k NPOBEPUTL XM3HeCNOCoBHOCTL KoHUuenuuu, H. Mak-
KEHOH W ero eguHOMBbILNEHHWKW M3 YHuBepcuTeta bepknun
pazpaboTann NpoTOTWNbI KOHTPOANEpa W KoMmyTaTopa u,
ocHoeae B 2006 r. ctaptan Nicira, nepesenu Ha apxuTekTypy
SDN kamnyc CrtaHdopackoro yHueepcuteTta. KomnaHwa
VMware, nuaep pbiHka BUpTyanuaauun Cepeepos, yevaena B
SDN noaxopsilee cpeacTBO BMPTYanu3auun KOpnopaTUBHbIX
ceTei n npobpena Nicira 3a 1,26 mnpa agonn. CLUA, 4To nuiib 8
NATL pas pgeweene, 4em ctomn MobunesHelid BuaHec Nokia npwn
ero nokynke komnaHuwen Microsoft.

YT0 Xe kacaeTcs Tenekoma, To, kak pacckasbisan H. Mak-
KEHOH BO Bpems CBOero emamta B Mocksy, noHavany ero npo-
eKT Bbln BCTPeYeH Npon3BoauTensiMmn TENeKOMMYHUKaLMOHHO-
ro obopygoeaHms B wWTbikn. K npumepy, B wrab-keaptupe
Cisco eMy [0Aro JokasbiBanu, 4To NpeanoxeHHas UM ceTesas
apxuTekTypa npuHUMNWansHO HepabotocnocobHa, noatomy
3aHMMaTbes el GeccmbicneHHo. A BOT B KpynHbix UT-kom-
naHuax, epoge Microsoft, ero nogoepxanwn. Bnpoyem, HOBble
noev 3actaBvnv NpPou3BOAWTENEI TEeNneKoOMMYHWKaUWMOHHOro
ofopynoBaHna NO-MHOMY B3MAHYTb Ha ceba camux. K npume-
pYy, XW3HEeHHbIW UuWkn pa3paboTkn Takoro obopynoBaHws



SD-WAN —
BeAayLwasa naptus
B NporpaMMHoO-onpenenseMom
"opkecTpe”

A. N'OJibIWWIKO, kaHg. TexH. HaykK, r. MockBa

"MporpamMmMHbIA KOHE MAET Ha CMEHRY Xene3Hoki
nowanke".

(Heumnsd, Henetpoe "Uudpoeoit TenEHOK™)

COCTaBNAET OKONO TPEX NeT, a CPoK pas-
paboTkun Kakoro-nubo ycoBepLUeHCTBOBA-
Hus B MO — oaumH mecsau,. OToenwse anna-
PaTHYID W NPOrpamMmMHyYI0 4acTn npoaykra
Apyr oT apyra, MOXHO He TONbKO ero
BeicTpee paspabaTbiBaTk, HO M ONEpaTus-
HO nony4atb 06paTHYIO CBA3b OT NOTpebn-
Tenen n onaTte Xe BbICTPO Ha Heé pearn-
poBatb. B uTore nony4yaercs ka4ecTBEHHO
HOBLIA ypoBeHb ynpaeneHna MKT-uHppa-
CTPYKTYpPOIl HAa nporpamMmHOM YpPOBHE,
NPUY4EM CPOK WCNOMHEHWA BHOBb BO3HW-
KaloWWX 33034 MOXET peann3oBbiBaTbCH
MWHMMAanNeHBIMKW CUNamMu 3a MWHWUMANb-
Hoe Bpems. K npumepy, cCOBpeMEHHbIe
Mmapwpytusartopel obnapawoT 6Goratoi
GYHKUMOHANbLHOCTLIO (KOTOpasl, KcTaTw,
BO MHOIOM OnNpefenser ux Hemanyio
CTOMMOCThL). BOT TONbKO MCNONL30BaTbL
BONLLWWMHCTBO YHKLWIA, KaKk Npasuno, He
yaaérca. Yem macwrabHee ceTb, 4em
Bonblie pasnuyHbIX Y3Nos, TEM CRoXHee
KOHdUrypauus cetesoro obopyaosaHms u
obecnevyeHne eé cornacoBaHHocTu. OT-
cloga ecTtecTBeHHbIM o6pa3om chnegyioT
OBa amMnupuyeckux hakta — yem 6onblue
Y3N0B, TEM NpPOLWE HAcTPOWKW N 4Yem
CNoXHee HacTPOWKW, TEM pexe OHW
MeHsoTCA. B To Xe sBpems rubkas aganta-
uMa CeTn, Heobxogumas anga NoAaepPXKn
pasHoobpasHbix cepsBucoB, TpebyeT Kak
CNOXHbIX HACTPOEK, Tak W BbICTPOro wmx
U3MEHEHWA.

Hoeas napagurma otaenebHol paGoTel
"wenesa" ¢ NporpaMMHOR 4acTelo pelle-
HWIA OKasanacb AOCTATOYMHO YAOOHON M
adpdekTMBHOM ANA open-source paspa-
BoTtumkoe, U k 2009 r. TexHonornei SDN
Y¥Ee WHTEePEeCcOBaNUChb HE TONMLKO YYEHbIE,
HO W 6usHec. CeepxycnewHas npogaxa
Nicira, cnenaswas e€ ocHoBaTenei Mynb-
TAMWUNNWMOHEPAMM, M3PAOHO NOBLICKMNA WH-
Tepec K TexHonorun SDN v cTana katanu-
3aTOpPOM CEepUK NOKYNOK KPYNHLIMW KOM-
nasHusiMu-nocTaewmkamu, spoae Cisco u
Juniper, ctaptanos, saaHumaiowmxca SDN.
Bckope kK HUM npucoeamHununce Ericsson,
Huawei, Nokia u gp., Bknoyasa KpynHei-
WKX ONepaTopoB CcBA3W, Bpoae ATET,
3aVNHTEPECOBAHHLIX B NOABNEHNW YHUBED-
canbHbiXx abBOHEHTCKMX ycTpohcTe, pabo-
Tawouwwmx ¢ SDN.

B uenom noseneHWe U pas’BUTUE KOH-
uenumn SDN HaselBaOT 3aBeplanLen
da3oi ANUTENLHOro nepuoaa YCunuig,
HanpasfeHHbIX Ha TO, YTOObI CAenaTb ceTn
nporpaMmMupyeMbiMiU MAW OKOHYaTENbHO

npespaTuTb TENEKOMMYHUKALWOHHbIE ce-
TW B KOMMNbIOTEPHBIE. Havyano aTtomy npo-
ueccy nonoxwuna MoaepHW3auusa ceTen
CBA3U C NOMOLLLID TEXHONOMMKW NakeTHON
koMmyTauum. B uenom xe SDN — 3to
ApXVTEKTYPHBLIA Kapkac gna co3gaHwa
ceTeill BHYTPW CeTW C 3apaHee onpeje-
NEHHBIMK NapamMeTpamu U KoHpurypaum-
eil. Tenepb HACTYNWNO BPEMS KOHKPETHbIX
peLleHnii ANg YY4aCcTHWKOB phiHka, 1 SDN
yXe A0BOMbHO LIWMPOKO WCMNONL3YeTCHA B
06nayHbIX PeLleHnax B pamKax BMpTyanu-
3aumu ceteil n paxe uenoin MKT-uHdpa-
CTPYKTYPbI.

OTOoencHOW 4acTbio koHuenuun SDN
ABNAETCA KOHUENUWA BUpTyanuaauuu
ceTeBblx GyHkumia (NFV — Network Func-
tion Virtualization), 0 kOTOpOW Takxe yno-
MWHANOCh Ha CTpaHuuax XypHana, koroa
BMECTO PU3INYECKUX CETEeBbIX YCTPONCTE
MOXHO pa3mecTuTb Ha cepeepax UOAa
(ueHTpa 06paboTKM OaHHBIX) WX BUPTY-
anbHble (NporpaMmmMHbie) peanu3auuu
(SoftSwitch, IMS, kommyTaTopsl, mMapLu-
pyTWU3aTopbl U T. M.}, 4TO ropasno Aelles-
ne peancHOro "xenesa", KOTOpoe eLle
Hano roe-To pasmellats, obecnedynsaTb
anekTponutaHue u np. Co6CTBEHHO, YTO
npeacrasnaeTr w3 cebsa coBpemMeHHoe
(umdposoe) ceTesoe obopyaoBaHue CBs-
31?7 3TO KOMMNbIOTEP CO chneuuann3vpo-
BaHHbIM MO, BLINONHALWUM Hekne hyHK-
LMK Haa NPOXOAsLLNM Yepes Hero Tpadmn-
koM. Mgea NFV Beina npegnoxeHa Eepo-
NENCKUM WHCTUTYTOM TenekoMMYyHWKa-
UMOHHBIX cTaHpapTtos (ETSI) B 2012 .
BnonHe noruyHo, 4TO 3aHMMAaOWANCs
pazeutiem SDN mexayHapogHas opraHun-
3auma Open Networking Foundation (kyna
BXOOAT MHOrve yvacTHukn WKT-peiHka)
nepecmoTpena moaens SDN, 3ameHuB
DUBMYECKWIA KOHTpONNep Ha BUPTYab-
Hbli y3en. MNo Bcemy nonyyaercs, 4TO
SDN — oauH w3 nepsbix npoobBpa3sos
"umdposoro” npeanpuATMAa B obBnactu
TeNneKoOMMYHMKaLMIn CO BCEMMW BbiTEKalo-
LMK N3 Hero NnpenMyLiecTsamu undpo-
BOWN TpaHchopmaumun.

OCHOBHOW 0COBEHHOCTLIO apPXUTEKTY-
pel NFV ons onepatopa CBA3W ABNAETCA
BO3MOXHOCTb Tak Ha3biBaeMOW OpkecTpa-
LMK yonyr N, MHave, BelAeNeHna BUPTY-
anbHbIX PECYPCOB TEM WKW WHbIM YCRyram
no sanpocy. Npu aTom AO0CTUraeTca Haum-
6onee onTUManbHOE WUCNONbL30BaHWE pe-
cypcos 0DOpyOoBaHWUA: CEPBEPORB, Y310B
XpaHeHws W ceTu. [Ina 3Toro B apxuTekTy-

pe NFV npegycMmoTpeH Tak Ha3blBaemblil
KOMNOHEHT agMWHWUCTPUPOBAHMA W Op-
kecTpaunm MANO (Management and
Orchestration), koTopblit SBNAETCA Bax-
HerweRn YacTbio KoHuenuun NFV. Mpouecc
OpKecTpauuM ycnyr B 4em-TO MOXOX Ha
MOHTaXKEpa KMHoMWNbMA, CKNEWBAIOWLEro
NNeHky (Mnu yndposbie dainbl) OTCHATLIX
cueH, dopmupysa anu3oanbl U GUNbM B
uenom. CueHsl MOryT ObiTe CHSTBI B NPO-
W3BONLHOM NOPRAKE, HEPEOKO OKOHYaHWe
CHMMAaEeTCs paHbLUe, Yem Ha4yano, Tak Xe un
Habop BUPTYanbHLIX CETEBLIX (QYHKUMIA
NFV moxeT 6biTb NPOU3BONBHEIM. OpKecT-
patop NFV reHepupyet, oBcnyxuveaer wn
npekpawaer paboTy CeTeBblX CEepBUCOB
(pyHkumniA) VNF (Virtual Network Function),
a Takxe MHUUMWPYET Co3gaHue 3aKkoHYeH-
HOW ycnyrn n3 mHorux VNF

OaHOM M3 KOHeYHbIX peanuaauuii SDN
ABNAeTCA peweHue SD-WAN ana teppu-
TOPWANBHO pacnpegenéHHbix ceteit. OHo
npegHasHa4eHo Ans onepaTtopos CBA3W U
KOpPNOPaTUBHBIX 3aKa34yMKOB ¢ GONbLUKM
KONMYEeCTBOM GUNNANoB (puTein, BaHkw,
TPAHCMNOPTHbLIE W NOrMCTUYECKUE Komna-
HWK). KoHKpeTHO Ana onepaTopos — 3TO
BO3MOXHOCTb 3(PPEKTUBHO (NONHOCTLIO
Ha NporpaMMHOM YPOBHE) paclMpATb
nepe4yeHb NPenocTasnaemMbix YCnyr n cep-
BUCOB. [na BuaHeca — BO3MOXHOCTL 3d-
GeKTUBHO ynpaenaTe GrUAWaneHOR KOpNo-
paTueHoi ceTbo. CobeTeeHHo, SD-WAN —
3TO 4acTHeIW NOGX00, peanuayiowmnin
BHegpeHne nybnuvHoro WMHTepHeTta
(BKNOYaA M MOBWNLHBIA MHTEPHET Yepes
cetn 4G/LTE) noBepx CYWECTBYIOLMUX
WAN-ceTeil. Kctati, SD-WAN eLué Hasbl-
eaoT rubpuaHsim WAN, 4yto Bonee To4HO
OTpaxaeT CyTb NOCTPOEHWA TAKOW CeTu.

SD-WAN no3sonsetr MakcumanbHO
aBToMaTu3MpoeaTts GopMMpoOBaHWE BUP-
TyaneHolW kopnopatueHoW VPN-cetu c
HEOBX0AUMbIM YPOBHEM LWWGPOBAHUA
nHdopmaumMn M nepepayei Tpaduka no
nobbIM TUNAM NOAKMIOYEHHBLIX KAaHANOB
ces3n. B ocHoee SD-WAN (kak w npeny-
CMOTpPeHO kKoHuenuweil SDN) HaxoguTcs
BUPTYanbHbIil KOHTpONnep (opkecTtpa-
TOp), KOTOPbLIA CAMOCTOATENEHO W aBTo-
Martuyeckn ynpaenseTr BCEMW YCTPOWMCT-
BaMK O0CTYNa, PpacnonoXeHHbIMW B y3nax
WAN-ceTu (B dunmnanax win yoanéHHbIX
odwucax). OH NO3BONAET UEHTPaNM30BaH-
HO U3MEHATbL HAcTPOKKN ceTeBoro obopy-
nosaHua B GUNMANBHOW CeTU 3a CYET
UCNoNbL30BaHWA WabnoHoB koOHbUrypa-
LKMA, OTCnexuWeaTe COCTOAHWE CeTM,
3arpysky u kadectso paboTbl KaHanoe, a
Takxe onepatMeHo 0OHapyXWBaTb Heno-
nagkW, KOTopble BO3HWKAWT B KaHanax
CBA3M, W pearvpoBate Ha HWx. Ha koHT-
ponnepe 3afalTcA Npasuna v NOAUTUKW
AN pasfnyHbIX KNaccoe Tpadgwuka, napa-
meTpsl 6e3onacHocTW, kayecTtsa obcny-
¥KUBAHWA 1 Apyrve xapakrepuctuku, C no-
MOLLLIO KOHTpOAAepa MOXHO OCYLLEecTB-
NATbL MOHWUTOPWHI 38 COCTOAHWEM CeTU B
peanbHOM BpeMeHW WU B aBTOMaTU4eCcKoM
peXrMEe WU3MEHATb TONONOruio Cetu B
3aBMCUMMOCTW OT TEKYLLLEI 3arpy3ku kaHa-
NOB CBA3W, a TAakKXe MCNonb30BaTe Nony-
YeHHbIe AaHHbIE AR aHannaa.

Ynpasnexue Tpadmkom B cetn SD-WAN
OCYLLIECTBAAETCS HA YPOBHE NPUAOKEHWA.
Mopg kaxnoe NpuRoXeHue onpeaenseTcs,
kak oH BypeT HanpaensTbcs, GanaHcupo-
pathcn M obpabaTwiBaThCA B KaHanax
cBa3n. B aTom 3aknioyaeTcs NpUuHUMNK-
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Yurarenu, NnpUucnasiline B pegakyunio niobeie narb U3
WecTHn KYnoHOB 3a MOAyroguve, CMoryT npereHgosaTth

Ha O4WH U3 NPU3OB.

ansHoe otnu4me TexHonoruu SD-WAN ot
METOO0E YNpaBneHws B TPaAWUMOHHLIX

| CeTAX.

MaBHbIM NPEUMYLLECTBOM TEXHOMOMMKN
SD-WAN aensaeTtca onTMMM3auma MCnonb-
3yEMbIX KAHANOB CBA3W, YTO TAKXKEe cokpa-
waeT 3artpaTtel Ha wux apeHay. Bnarogaps

YUY MCNONBL30BaHUID anropuTMOB pacnos3Ha-

BaHWA Tpaduka NPUIOKEHWIA U MHTENNEK-
TyankHOro pacnpegeneHus NOTOKOB AaH-
HbIX, MOXHO WCNONbL30BaTb HECKONbLKO
NPOBOAHbIX UHTEPHET-KAHANOB, a B Kaye-
cTBe pesepeHoro — 3G nnn 4G/LTE, npu
3TOM MNONHOCTBID OTKA3aThCA OT OOPOrux
OuaHec-npunoxeHnin, paboTalwmx no
cneuuansHo BblAeNeHHbIM ONA HWX KaHa-
nam ¢ UEenbio NoAAepPKKWU BbICOKOTO Kade-
crea. Cuctema SD-WAN cama aHanuanpy-
€T Ka4ecTBO CBA3W, M ECNK NPOUCXOONT e€
aerpagaums 1M oHa nepecraer yaosneTso-
pATL TpeBOBAHMAM, NPEALABNAEMBLIM BKN3-
HEC-NPUNOXEHWEM, NMPUHWMAETCH pelle-
HWE 0 NepeHanpaeneHnn Tpaduka AaHHO-
ro cepeuca B Apyroin gocTynHeli kaHan. B
koHuenuuio SD-WAN wnanavanbHo Gbina
3anoxeHa nognepxka kananos L3VPN,
MHuTepHer, LTE u ap. Bo-nepebix, 3To
YAOOHO C TOYKW 3PEHMA MOHWTOPMHra, 1
agMUHUCTPATOpP CETW BWMAWT Ha NaHenun
yNpaeneHnsa KOHTPONNepa akTyanbHOe co-
CTOfIHME BCEX KaHanoB BHE 3aBUCHMMOCTM
OT ux TUna. Ho n ato He camoe BonbLUoe
npenmyLLecTeo. CTOMMOCTbL MHTEPHET-Ka-
HAaNOB NOCTOAHHO CHWXAETCA, a AoCTyn-
Hasi nonoca NPonyckaHusa yBeNn41MBaeTcs.
Ceityac 3a Ty Xe LeHY MOXHO apeHa0oBaTh
KaHan c NponyckHoW cnocobHOCTLIO B
10 pas Bonbwe, yem 10 net Hazapn, v 3a-
4acTylo Mo Ka4ecTBY OH He ByaeT ycTynars
BblgeneHHomy L3VPN, ona kotoporo one-
paTop NpefocTaBnfAeT rapaHTUpPOBaHHLIA
ypoBeHb 0BcnyxknBaHua. NoaToMy ¢ NosB-
neHunem SD-WAN ctann BO3MOXHbI OTKa3
OT apeHabl goporux kaHanos L3VPN w
WCNONb30BaHWE WHTEPHET-KAaHanoe OT
pasHelXx NPOBAWOEPOB C COXPaHEHWEeM
HeobxoaMMOoro Ka4ecTea obcnyX1MeaHus.
B uenom pns peanusauuu SD-WAN
MOXHO NPUMEHATL CYLLIECTBYIOLME LUMPO-
KO W3BECTHLIE TEXHONOMMK W NPOTOKONI,
Takme kak DMVPN (Dynamic Multipoint
VPN — BuMpTyanbHas 4acTHaa CeTb C BO3-
MOXHOCTbIO AWHAMWHECKOTO CO3AaHusA
TyHHenehn mexay ysnamu), PfR (Perfor-
mance Routing — wuwHTennekTyansHoe
ynpaenenne Ttpadwukom), BGP (Border
Gateway Protocol — npoTokon rpaHu4HbIX
poytepos), EIGRP (Enhanced Interior
Gateway Routing Protocol — ycoeeplueH-
CTBOBAHHbI BHYTPEHHWIA LWAKO30BOK Npo-
TOKON MapwpyTtusaummn), NBAR (Network-
Based Application Recognition — TexHo-
norvs, NO3BONAINLWANA KNacCMOUUMPOBaTL
TCP/UDP-Tpaduk no UCNonL3yeMsIm nop-
Tam), WAAS (Wide Area Application Ser-
vices — ycTpaHeHwe OrpaHnuyeHmnin no npo-
WU3BOAUTENBHOCTH, BbI3BBAHHLIX OrpaHuye-
HUSIMW NPOMYCKHOWM cnocoBHocTk).
TexHonorus SD-WAN wumeeT MHOro

' HOBbIX QYHKUMIA, KpalHe MHTepPeCHbIX ANs

KOMMNaHWii-onepaTtopos CBA3W, NCNONL30-

! BaHWe KOTOpLIX B CueHapuun cetein WAN
 MOXET CMALHO COKPaTUTb OMepauMoHHbIE

pacxogbl (KanuTanbHble Pacxodbl 3a CYET
BUPTYanbHOCTW TakXe MNpeBpaTtunuchk B
ONepauuoHHbIE) U NOBLICUTE 3G DEKTUB-
HOCTb. MBKOCTL, mMacwTabupyemocTs U
NpoCTOTa BHEAPEHWA Ja0T BECOMbIE npe-
vMyllecTea nepen TPaguuMOHHLIMW Bbl-

AeneHHbIMK rno6anbHbIMWU CETAMKW WK
Apyrami TexHonoruamm VPN,

He cekperT, 4To TpaguumoHHsie WAN-ce-
T Mmoryt obnagate MHOMMMUK NpPeumy-
LiecTeamMu NO CKOPOCTW nepepadqn, Ha-
OEXHOCTU M YCTOMYMBOCTMW, HO BCE 3TO 3a
CYET BbLICOKOW CTOMMOCTW OpraHusauuu
(npoknagka kabena — ot 150 go 500 py6.
3a MeTp) W OTHOCUTENbLHO BONbLWKWX CPO-
KOB peanvaauunu (OT Hegenu 0o HecKonb-
Knx mMecauee). bonee 3KOHOMMWYHLIRA
BApPWAHT — BWPTYanbHas 4YacTHas CeTb
(VPN) Todyka-To4ka mexnay neyma ob6b-
ekTamm 4yepes cete MHTEpHeT — cTaHo-
BUTCH KpailHe HeyaobHbIM NpW nonbiTke
CBA3aTh WM Kak-TO yNpasnatecs ¢ 6onb-
UMM KONWYECTBOM YAaNEHHbLIX GUNManos.

B cBol ouepegb, SD-WAN moxeT
paboTaTk nosepx NiobbIX KAHANOB CBA3WU KU
dakTryeckn abecTparvpyer TEXHONOruu
MapuwpyTuaauuu, besonacHocTy 1 Guan-
Yyeckue YCTpPOWCTBa, co3gasas norude-
CKOE NoAKAlo4YeHne, B KOTOPOM MOXHO Kak
YrogHO YynpaenaTe TPapPUKOM, rapaHTu-
poeaTb AoCTaeky nakeTtoB, GanaHcwupo-
BaTh HAMPY3KY U ONTUMW3NPOBATEL 3arpys-
Ky kaHanoB cBa3u. [Ans MCNONbL30BaHWA
SD-WAN HeT HeobxooMMOCTW HANOMHATL
CTOWKY AOPOrocTosiLMM ceTeBbiM 06opy-
OOBaHWEM, Kak npasuno, HeobxoauMebl
nwe Hebonswwme SD-WAN-ycTpoicTea,
KOMMYyTaToOpbl poctyna wnu 6Gecnpo-
poaHble To4dkn poctyna. CeTb Ha 6a3le
SD-WAN He TONLKO Nerko passepHyTs, HO
€10 TakxXe nerko ynpaenaTb, OCYLLECTB-
NATb NOWCK W yCTpaHeHWe HeucnpaeHoC-
Tel 3a CYET HaNW4YMA KOHTponnepa, KoTo-
pbiit GEpEeT 3aTK 3a4a4m Ha ceba. 3a cuer
arperaumu Hecko/bKWUX KaHanoe gocTura-
eTCH BbiCOKaa OTKas3oyCTOWYWMBOCTb, He-
WCNPaBHOCTb MOXHO YCTpaHAThL B pabo-
yem nopsiake 6e3 nageHwa Npou3Boau-
TENbHOCTW UNW OTKNIOYEHUS Kakux-nnbo
cepevcoB. EWE 0AHO NpenmyLlecTeo
SD-WAN — npumeHeHwe BMPTYanuanpo-
BaHblx WAN, kOTOpble NO3BOAAKT NErko
CEerMeHTUpoBaTk NONb30BaTENein BHYTPW
aToi cetu. PaHblue 370 6bIN0 HEBO3MOX-
HO cpenatbk 6e3 ucnone3osaHust DMVPN
nosepx cywecteyiowen WAN-cetn. Te-
nepb xe SD-WAN nossonser npegocra-
BWUTh Takyld YCNYry KNWMeHTam, KoTopbie
XOTAT w3onuposats Tpadwuk ot LOLa no
noaknioYéHHbix K WAN dunuanos.

Paszymeetcs, y SD-WAN ecTt M MUHY-
col. lpexae Bcero, aTo MCNONL3OBAHWE
MHTepHeTa ana nepefavym AaHHbix. HW
0fHa arperaums HecKONbKWUX WHTEpPHeT-
coeguHeHnidn He cMmoxeT obecne4ynTb Ta-
KOI1 e ypoBeHb HagéxHocTn n 6esonac-
HOCTW, Kak BbiaeneHHas nuHus. K Tomy ke
obopyposanue SD-WAN npuHumaer
Toneko Ethernet-coeguHenuns, wcknodas
HEKOTOPbIE CXeMbl NnogknwyeHus. Ewe
OfHWM, CamblM CYLIECTBEHHbIM Hepo-
CTatkoMm BbIN0 TO, YTO PEeLUeHUs PasHbIX
nocraswmkos SD-WAN 6binn HecoBwme-
CTUMBbI, YTO CYLLECTBEHHO OrpaHu4neanc
WX UCNONb30BaHWE W 3ameHy. Bnpoyem,
nocnegHWn HEQOCTaTOK, NOXoxe, npe-
OOONEH, W YHAaCTHWKW NporpaMmel cosna-
Hua SD-WAN yxe ooroBopunvce O co3ana-
HWUW pEeLleHWii C OTKPbITBIM KOOOM, Y4TO
HaKOHEeL-TO OTKPbIBAeT Ha pPhblHKE CBA3W
HOBbII CerMeHT. MHMumaTopamm oaHHoro
npouecca ctanu, pasymeeTtcs, onepartopbl
CBf3W, @ 0AHNM U3 3aCTPENLLIWKOB BbICTY-
nuna komnaHwa AT&T, BegyLlunia Tenekom-
onepatop CLLUA.

B yacTHOCTW, Ha HedaBHEM O4epeaHoM
cosewanun Open Networking Summit
Hanbonbluee BHUMaHWE YH4aCTHWUKOB Mpu-
Bnék oT4eT AT&T 0 passuTm COBCTBEHHOI
SD-WAN-ceTtn. CornacHo nnaHam komna-
HUK, K Havyany 2018 r. 55 % BCex ceTeBbix
ycnyr 6yayT npenocTaBnATLCs cpeacTea-
mun SDN, a rog Hasag Ha eé oo Npuxo-
auvnoce 30 %, a aBa roga Hasan nons
SDN — nnuws 2 %. Pazeutie SDN B AT&T
BO MHOrom ofbacHseTcsa noTpeBHOCTbIo
afeKBaTHO pearnwpoBaTb Ha Konoccanb-
HLIA pocT MOBUNLHOrO ceTeesoro Tpadpuka,
KOTOpPLIA 33 MuHyBWKWe 10 net BbIpOC B
2500 pas. Onopa Ha 4MCTO annapaTHble
DELIEHWA YXe He MNOo3BonfAeT A0buThcs
HYXXHOW ONTUMU3aUWK, W BbiIXoL cneayer
WCKaTe B NPOrpamMmHbix peweHwax. He-
oBx0AUMbl HOBaA apxUTeEKTypa W npo-
rpammHan nnatgopma. OCKONbKY Ha
pbiHKe He BbiN0 NoAxXoAAUWMX Npeanoxe-
HWIA, NPUWNOCEL CO3aaBaTe COHBCTBEHHOE
peLueHue.

B pesynstate B AT&T Obina cozpaHa
cuctema ECOMP (Enhanced Control,
Orchestration, Management & Policy), no-
3BonawWan peanv3oeats ckono 100 pas-
AUYHBIX BUPTYANU30BaHHLIX PYHKUWIA,
CBA3aHHbLIX C NOAAEPNKKOW HECKOMNbKWX
OEeCATKOB MWNNMOHOB KNWEHTOEB kKOomna-
HuKn. B Havane 2017 r. onepartop caenan
3TOT NPoekT OTKpbITeiM (Open Source) n
npefocTasun Apyrum Tenekom-komna-
HWUAM BO3MOXHOCTE WCNONb30BATE €ro
ana  paspaboTkn coOBCTBEHHBLIX Mpo-
rpaMmMHbiX peanus3aumini 1 co3gaHua oT-
KPLITORW nnatgopmbl CETEBOR asTomMaTm-
3auumm ONAP (Open Network Automation
Platform). Mcnonb3oBaHWe OTKPLITOR MO-
nenn ana ofopynosBaHWa WMEeT Ceivac
nepeocTeneHHoe 3Ha4YeHue, W NOTOMY B
AT&T paclwupaeTca MCnonbL30BaHue Tak
Ha3bleaemuix White-box kommyTaTopoe U
CepBepos, NMpeaycMaTtpuBaloLlnx ycTa-
HOBKY NPOLECCOPOB OT Pasnu4HbIX KOMNa-
HUWA-nocTaswmkos: Broadcom, Intel w
Barefoot Networks. Bbinyck CETEBBIX YCT-
PONCTB Takoro Tuna YyXe 3anyleH B
Foxconn un papge Opyrux NpovM3BoaCcTBEH-
HblX KOMNaHWiA.

KoHuenuws kommyTtaropoe White-box
UMeeT Npamyio ceask ¢ SDN. B Hei pea-
nu3osaHa Mofenb pasgeneHus obopyno-
BaHWA Ha "XenesHyi" 4acTe W Npo-
rpammHyio HagcTpoiky. lMepeas 4acTtb
no3BonfeT NcnonbL3oeaTs 06opyaoBaHue
Ha OCHOBE CXEMOTEXHWKW He TONbKO
Broadcom, HO 1 gpyrux npovssoauTteneii
yunceTos. Bropas yacTb kacaeTcs npume-
HEHWA CEeTeBON OnepaumoHHON CUCTEeMbl
(OC), KOTOpas MOXET Kak npeaycTaHaenn-
BATbCA MPW BbINYCKE YCTPOWCTBA, TaK W
yCTaHaBnMBaTbCs 3aka3ynMkKoM CamMocTos-
TenobHo. CyTe koHuenuun White-box —
npegocraeneHne Hepopororo oBopyno-
BaHWA (KOMMYTaTtoOpoB, CEPBEPOB), KOTO-
pble He UMEIOT TECHOW MHTErpaunmn Yunce-
Ta W CeTeBbixX NPUNOXEHWA, HO NPKY 3TOM
NO3BONAIOT aAMWHWCTPATOpPam aTUX CUC-
Tem wmoguduumposats OC nog csowm
HYXbl, MICNONbL3YA OrPOMHOE KONWYECTBO
BecnnaTtHbIX NPUAOXKEHWNA,

CerogHsa noboil koHTponnep SD-WAN
noka ewe MoXeT ynpaensaTe YCTpoicTBa-
MW TONbKO TOrO Xe MpoW3BOAWUTENS.
OpgHako BHeapeHue 1 passutne SDN-cuc-
TEeM Hec&T ¢ coBoi 1 elWwé onmH addekT —
NOCTENEHHO WU HEYKNOHHO pPasMblBaeTcs
CNOXWBLLAACH 3KOCUCTEMA CETEBOro obo-



pYOOBaHWA, CBA3aHHAA C NPeWMYLLEecT-
BEHHbIM WCNONL30BaAHWEM YCTPOWCTB
TPaAWLUMOHHBLIX Npou3BOguTENEn —
Cisco, Ericsson, Huawei n Nokia, koTopsie
OpPWEHTWPOBaHbI Ha NPUMEHEHWe cobCT-
BEHHbLIX annapaTtHbiX W NPorpamMmmHbIX
peweHnia, Ho ByayT BbIHYXAEHL NOA-
cTpaveaTbCs NoA cospanve cuctem SDN
C OTKPLITEIM KOOOM. B uensx npuaaHus
rubkoCTW 3akasuukam, pasymeerca. Beab
HEOOX0ANMLIE W3MEHEHWs KOHGWrypa-
UMK CeTH, Ha pa3paboTky U NpUMeHeHue
KOTOPLIX paHblle yXoaunu Mecsaubl, nNpu
ncnone3osaHnm SD-WAN penawTca 3a
4ackl MW OAXe MUHYTHI.

BoT Tak npoaomxanwmiica auHamMuy-
HbliA Nepexo pbiHKa CBA3W Ha YMCTO Npo-
rpaMMHbIE PELUeHMA NPUAAET emy aonon-
HWTENBLHYI0 TMOKOCTL, NO3BONSAA onepa-
TUBHO CnegoBatk 3a BO3HMKWWMMKW No-
TpebHOCTAMKM WM TpeHaamu, He aasas
npv 3Ttom paccnabnaATeCA BCEeM ero
y4acTHUKam. Tam Beb Kak — NWLb TONb-
KO NPUTOPMO3WUN WKW Yero-To He 3ame-
TWA, U YXKe HAcTOALLAA XW3HL NponeTena
MWMO, PapocTHO TpybA K ceepkas nako-
BbIMMW KPLINEAMMN.

Mo wmarepunanam ict-online.ru,
shalaginov.com, vasexperts.ru,
cnews.ru, itweek.ru, pcweek.ru,
blog.ipspace.net, osp.ru, iksmedia.ru

Boiwina B CBET HOBaA KHWra

Butasee C. B. Uudppossie npo-
ueccopbl 06paboTku curHanoe. Kypc
nekuuin. — M.: NTopayas nNUHUA —
Tenekom, 2017. — 100 c.: un.

ISBN 978-5-9912-0648-8

PaccMoTpeHbl OCHOBLI MOCTPOEHWA
APXUTEKTYP M ONTUMW3AUWKM NpOrpaMmm-
Horo obecnedyeHua UWPPOBLIX CUr-
HanbHbIX nNpoueccopos. Chopmynupo-
BaHbl OCHOBHblE 3aaayn uudpoBoOWn

YHEEHOE MOC

llmmuememu
06paBoTRM CUIHAnoB
E B

06paboTKM CUrHANOB HAa CUrHANbHbIX
npoueccopax. MNpeactaeneHo onuca-
HWE WHCTPYMEHTaNbHbLIX WU NPOrpamm-
HblX cpeacTe paboThl ¢ UWMGPOBLIMK
CHIHANBHBIMW NPOLECCOoPaMM.

Anpec u3pnartenscrtea B UnTepHeTte:

WWW.TECHBOOK.RU
Cnpaeku no Ten.: (495) 737-39-27

W. POroB, r. PocroB-Ha-oHy

Komnauua Minimal Audio —
0ebioTaHT BLICTABKM — nMpegcTasvna
OBYXMNONOCHYIO HAaNONbLHYIO aKyCTUHECKYIO
cuctemy Minimal Audio Duke (¢oTo 19).
B Heih HY-3BeHO nocTpoeHo B odopmne-
HWAWM "NabupuHT" C BLIBOOOM W3NYy4YeHWs B
non. Bnarogapa atomy AC MOXHO ycTa-
HaBNWBaTb BO3Ne CTeHbl — Ha paboty
nopTa aTo He noenuaeT. BY-nanyyarens —
anioMUHWERbIA kynon ¢ pynopom. @opma
pynopa cnocobcTBYET ONTUMW3aUnn ama-
rpamMmel HanNpPaeneHHOCTW Ha BbICOKWX
yacToTax AnsA obecnevyeHna LWKMPOKOMR
30HBI KOMGMOPTHOrO nNpPOCNyLINBaHUA.
MNonoca BOCNPOM3BOAWMLIX 4HacToT —
50...22000 Ny, makcumaneHaa MOLL-
HocTe — 100 BT, HOMWHanNLHOE conpo-
TueneHne — 8 OM. Bbicokas 4yBCTBM-
TensHocte — 95 aB/BT/M — nossonser
ucnone3osate atu AC COBMECTHO C

nobbIM YyCUNWMTENEM, B TOM 4YWCNe U
paboTawowmum B pexnme knacca A, TpaH-
3UCTOPHBEIM WNKW OAHOTAKTHBIM Namno-
BbIM. B nioBom cnyd4ae 6yner obecnedyeH
BbICOKWIA ypOoBeHb rpomkoctu. AC non-
KNIOYWNW K YCUNUTENIO aKkyCTUHECKUMMK
kabensmun cobGcTBeHHOW paspaboTkn,
KOHCTPYKUMIO KOTOPLIX A Bbl Ha3ean "cke-
NeToH": B oTnMuKne oT BonblwKHCTRA cebe
noaobHLIX, NPOBOAHWKK Kabens He Bbinu
cnpsATaHel B Y4exon. Cuctema nNpoaemMoH-
cTpupoBana AOBOALHO WMHTEPECHLIA U
KWBOW 3BYK.

Bonbwoil WHTEpec y noceTuTenein
BBICTABKWM Bbi3Bana OTKPLITAA akycTh4ye-
ckan cuctema ctyamu Round Audio
BeCcbma HeobblYHOro au3aiiHa (¢poTto 20).

OkoxvaHnue.
Hauano cm. B "Paguno™, 2018, N2 2

310 6N EAWHCTBEHHLIA YHaCTHWK Bbl-
CTAaBKM C akyCcTU4eCKMMW CHUCTEeMamwu,
BLIFNANEBLWMIW COBEPLWIEHHO HE NOXOXW-
MW Ha CTasBlMe y¥e NPWBLIMHBIMKA AnA
Hac 3BYKOBLIE KONOHKW. He BCce nocertu-
TenW BbLICTABKW yragblBann HasHayeHue
atoro arperata. AC coaepxuT ase Wupo-
KOMOMOCHBLIE FONOBKKW, PACMONOXeHHbIe
BCTPEYHO W BKNIDYEHHLIE B NpoTUBOdAa3e.
310 camblit NpocToil cnocob CHU3WUTL
YPOBEHL OCHOBHOWA TPETLEW rapmMoOHWKW
rPOMKOroBOpPMTENS (308Ch MCNONL3YETCS
MEeTOo[, B3aMMHOW KOMNEHCauWW rapmo-
HUK) U cAenaTth 3ByYaHue rpomye, Yuuie u
npoapadHee. ¥ ctyaum DONLWONA ONLIT B
NPUMEHEHUW LNPOKONONOCHLIX FONOBOK,
WHTEPECHLIX TEM, 4TO OHKM 0BecnevynealT
Hanbonee nuHelHylw $azoBYI0 U UM-
NYNLCHYIO XapakTepWUCTUKKN NPW OTCYTCT-
BWW pasgenurencHbix GUNeTpOB, BHOCH-

wux ¢das3oBble MCKaxeHna. HeobblvHan
KOHCTPYKUMA Kopnyca € “pa3pe3aHHbiM
uunuHgpom” pabotaet nogobHo pynopy,
noesiwan Krna. AC wumeloT AMNONLHYIO
ouarpammy Uany4yeHus, noaTomy cosga-
ETCA NPOCTPaHCTBEHHOE 3BYKOBOE OKPY-
xeHue, noaobHoe AC € OTKPLITEIM KOPNY-
COM WNK aKyCTUHECKOW NnaHensio. JIn4Ho
MHE NOoKas3anock, YTO HEMHOMO HE xBaTa-
€T caMbiX BEPXHMX YacToT; xopowo Bbl
nobaente B AC pononHutensHyio BY-
rONoOBKY, KOTOPYIO MOXHO BbIMONHWUTL B
oTaensHoOM Bokce.

Komnauua DS acoustics He nepBbiii
pas NpencTaenseT Ha BbLICTABKE CBOIO
NPOAYKUMIO. 3TO M NaMMNOBbLIE YCUNNTENU —
MOLLHbIE OQHOTAKTHLIE MOHOGNOKW, W aky-
CTMHECKWE CMCTEMbI — OT ABYXNONOCHLIX
NOAOYHBIX A0 BONbLWUX TPEXMNONOCHLIX,
[ONONHEHHLIX cynepTeuTepomM (dpoTo 21).
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Bce ycunutenn u AC pgemMoHCTpMpoBanu
BbLICOKOE KayecTBO 3Byd4aHusa. Mapenwsa
DS acoustics wHTepecHbl, B Nepeyio
odyepellb, NNasMeHHbIMW TBUTEpamu
cobcTeeHHOW pazpaboTkn. MNnasmeHHbIn
TBATEP — OTAENLHbLIA AONONHWUTENLHLIN

BY-manyyatenb, KoTopblili 3 HEeKTUBHO
paboTaer Bblwe YacToTbl 2,5 kMy. 3THUM
TBUTEPOM MOXHO AONOAHWTE NOBYIO aky-
CTUHECKYIO CUCTEMY, 4TOOLI paclwmpuTb
nonoCy BOCNPOW3BOANMBIX YaCTOT. [Npak-
TU4EeCKK De3blHEPUMOHHLIA NNasmeHHbliA

paspsg cnocobeH OYeHb TOYHO BOC-
NPOW3BOANTL CaMbieé BEPXHWME HacToThl,
BKMOYaa W ynoTpa3syk. OH HE wumeeT
WCKaXXeHWIl N OKPacku 3ByKa, CBOWCTBEH-
HblX QWHAMKWYECKWUM ronoexkam. YcTponcT-
Bo Ge3onacHo ANA 300POBLA: NPU ero




paboTte 030H He obpasyeTcs, Tak Kak B
HEM WCNONL3YEeTCA He KOPOHHBLIA, a na-
BUHHLIN pa3psa.

ATenbe akycTukmu MNaena Cobonesa
BLICTYNWNO ¢ HabBopom akycTUKW Ha
ronoekax BMR B akyctuyeckom odopm-
NEeHUKU "TopHaA", NOXOXEM Ha (a30nH-
BEPTOP, HO WMMelLliem onpegengHHbie
ocobeHHocTn (doTo 22). HecmoTpa Ha
CKPOMHEIE pasmepsl M BECbMAa CKPOMHBbIRA
Au3aiiH, Takuwe "manbiwn” obecneyvnnu
XOPOLKWA 3BYK, TAK 4TO WX BNONHE MOXHO
NPUMEHWUTbL Tam, rge HeT mMmecrta ans
bonee nonHopasmepHoi AC. Ocoboe
BHMMaHwe NpuBnexKann pesHble kopnyca
"B cTune Jiogosuka”. 3tn AC Takxe ume-
10T akycTuyeckoe odopmneHwe "TopHa-
00" M MCNONBL3YIOT POCCUIACKKWE LLWPOKO-
nonocHele ronoekn. Kopnyca takoi AC
W3roTOBNEHbl W3 THYTOW daHepb W
odopmneHsl pe3sboin. OgHako, Ha Mo
B3MNA4, Takon AWM3aWH CNOXHO COCThLIKO-
BaTb C COBpeMeHHO ob6cTaBneHHbIMKW
NOMELLEHUAMU.

Komnanus PA Labs npoaemoHcT-
pupoBana CBOW TOMOBLIE aKyCTUYECKue
cuctemsl PALABS ACE3 w ycunutens
mowHocTu PALABS AE25-001 (doTto 23).
TpéxnonocHble AC BbINOAHEHLI B 3a-
KPbITOM akycTudeckom odopmneHvn. B
HY-3BeHe ncnonb3ayeTca napa guHamuye-
CKWX rONOBOK, YTO CHUXAET UCKaXeHWsa Ha
HWxHEM Kpalo pabodyeir nonocekl 4acToT.
Ycunutens MOLLWHOCTW BblnonHeH 6e3
obuwei oTpuuaTensHoOn oBpaTHOR CBA3MN,
paboTaeT B knacce A w BolgaéT 25 BT (B
KaxaoM W3 ABYX KaHanoe) B nonoce
yactoT 10 Ny... 200 klMy. Mo cpasHeHwio ¢
NPOLUNON BbICTABKOW KA4eCcTBO 3BYy4a-
HWA annapatypbl 3TOW KOMMOAHWK
3aMETHO BbIPOCNO.

KynbTypHO-TEeXHU4YecKuii knyt
Crtypwusa 300 (c Gpenoom "Tpu B") n
¢upma Natural nokazanmn saHakomoe
no npeablgyuwmMmM BeicTaskam obopy-
AoBaHWe: namnoBble yocunuTtenu c
OAHOTAKTHLIM BbIXOAHbLIM Kackanom
Ha namne 6C33C, AC knaccu4eckoro
An3aiiHa u ¢ HeoBbI4HLIM MoaAWPULK-
poBaHHbiM auddyzopom (poto 24),
npourpeiBaTent BUHUAOBLIX NNACTH-
HOK. B kayecTee WCTOYHMKE HOHO-
rpammMm WCNoNb30BanWu W CTYAWAHbLIN
MarHMTOMPOH C KONUAMUW CTYOWNHBLIX
3anuceil. OCHOBHbIE HanpaeBneHwus
nearensHocT knyba CBA3aHbLl C
coXpaHeHuem W pasBuTUem Tpagu-
UKW aHanoroeoro 3syka, noaTtomy,
noMUMO NPOW3BOACTBA ayauoanna-
patypel, kKnyb 3aHMMaeTcs pecTae-
paumein U PEeMOHTOM BWHTaXHOR
ayouoannapartypbl, BKAOYEA WU rpam-
MOMOHBI, @ Takxe NPoM3BOANT Mak-
CUManNbLHO OOCTOBEPHYIO OUWMPOBKY
CTAPWHHLIX LWenna4yHbliX NAAacTUHOK
B6es3 ncnonb3osaHua UMPPOBOIA 0B-
paboTkun.

Ona nonyYyeHus BbICOKOro Ka-
4yecTBa 3BY4YaHWA XOpolUWe nokasare-
N1 A0MKHA UMETE BCA aygMocucTema,
noaTomy BCE Bonblie 3Ha4YeHusa npu-
[aéTcs KavyecTey COEAWHUTENbHbIX
kabeneir. 000 "Cnuka” nog GpeH-
nom VectorVox npow3sogut Mex-
6no4HbIe, aKyCTUHECKWE W CUOBbIE
kabenn ona ayauocuctem Hi-End u
AomMalHuX KmHoTeatpoe (doTto 25).
Mpw npou3eogcTee NPOAYKUUKM Npu-
MEHRAIOTCA HOBEWLWe COBPEMEHHLIE

TexHonoruw. Ona narotoeneHns kabenein
MCMONL3YIOTCH Meak U cepebpo B coveTa-
HUM C Pa3NMYHBIMW BUOAMW W3ONALUMK.
000 "Cnuka" — eOuHCTBEHHOE npen-
npuatve B PoccwW, warotaenueaiouee
nocepebpéHHble NPOBOAA HecTaHaapT-
HO KOHCTPYKUMKW. B NWMHERKY npoaykumu
BXOAAT CUNOBblE, MeXBNoYHbIe N akycTu-
yeckme kabenu pasHbiXx pasMepoB WU C
pasnuyHeIMKM NapameTpamMu.

Hy u kak 06blYHO, HECKOMLKO 3amMeda-
HWA B 3akni4YyeHmne. Hayate HAQO C BbIpa-
XeHwa 6BnaropapHocTu BeccmeHHOoMy

opraHv3artopy BbiCTaBku AmMutpuio
leopruesudy Csoboge, pykoBoguTenio
AkycTuHeckoro uUeHTpa kadenpbl pagvo-
BeLlaHWa W anekTpoakyctukun MTYCU.
BruicTtaka "Poccwuiicknin  Hi-End"  —
HekoMmmepyeckoe npegnpuatue. Mo cno-
gam [l. CeoBoabl, OHa HyxXHa ANA TOro,
tIT(;'.'6I:I NoMoYbe HawKmM OTevYeCTBEeHHbIM
"KynMBUHBIM" He pacTepATb TanaHT W
NOMOYb UM "BCTaTb HA HOMU".
Oco6eHHOCTb BbLICTABKW COCTOMT B
TOM, 4TO PpasnuyHble OeMOHCTPauuKn
3BYy4aHWa NPOBOAATCH B ABYX 3anax 04HO-

BpemeHHo. Paccmotpets obopy-
[oBaHue, ero an3aiiH, noobwark-
cq ¢ paspaboTynkammn U N1Llb Npu-
BNU3UTENLHO OUEHUTHL 3By4aHwe
MOXHO B BONbLWIOM 3ane BTOPOro
aTaxa, HO C OTHOCHUTENLHO HU3KUM
noTonkom. 3TOT 3an UMEeT aane-
KMe OT ONTUMAaNbHLIX aKycTude-
CKWe CBOWCTEA M B HEM LUYMHO OT
nocetutenein. B Takux ycnoeuax
HEBO3MOXHO obecneynTb kave-
CTBEHHOE MpocnylwueaHue. A BOT
BHUMATENbHO NOCNYLWAaTh 0CO6eH-
HOCTW 3BY4aHWA, €ro HIDaHchl
MOXHO BbINO B APYroM, akycTuye-
CKM NOAroTtoeBneHHom 3ane. [pwu
3TOM Xenawuine Mormn NPpUHECTH
¢ coboit KoMNaKT-aMCKKM K nonpo-
CWTb NpoCcAyWaTth, kak nobumasn
MY3blKa 3BY4WT C TOW WMAW WHORA
annapatypoil. 3To camblii ONTK-
ManbHbLIR M OOCTOBEPHLIA cnocob
B OLEeHKe Ka4YecTea 3Byka.

Ha ebicTaBke Bcerga uapurt
aTMmocdepa gapyxenwobua, noato-
MY €CTb N0AKN (B TOM 41cne 1 1),
KOTOpble BOCNPUHUMAIOT 3Ty Bbi-
CTABKy Kak NW4YHbLIA NpasgHuK u
KOYT eé uensiid rog. M kaxablin
pa3 npeacTaBnAeTcA 4TO-HWMOYAb
HoBoe. B atom roay [. Ceoboga
NPoOBEN ANA BCEX >Xenawuwmx
MacTtep-knacc no nNpuMeHeHWio
meTona FSQ nns oueHkW kade-
cTBa aypuocuctem (Fast Sound
Quality — TecTt 6bLICTPOA OUEHKKW
kayectBa 3By4yaunus, B 2001 r
meTton 6ein onyBnukoBaH v npu-
HAT MexayHapoaHbiM oBWwecTeom
ayaunouHxeHepos — AES). Mac-
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TEP-KNAcc Bbl3BaN OrpoOMHLIA MHTEPEC, Ha
HEM BbINK HArNAAHO NPOAEMOHCTPUPOBa-
Hbl KaK BO3MOXHOCTW TecTa W npaeunb-
HbI NOAX04 K TECTUPOBAHWMIO annapary-
Pbl, TAK WU TO, 4TO Aaxe OObl4HLIA Yeno-
BEK, HE ABASIOWMWIACA ayano3KCNepTomMm,
MOXET A0CTATOYHO TOYHO OUEHWUTL He
Tonbko obwue napameTpbl KavecTea
3BY4aHWA, HO U PAA ero TOHKoCcTen [6].
Y710 KkacaeTca 3KCNOHATOB BbICTABKMW,
TO OHW NPOW3BOAOSAT Ny4lwee enedatne-
HWEe W BbI3bIBAIDT BCE BONbLIE XOPOWMX
3MOUMA W cnoe. YacTb Y4aCTHWUKOB Bbl-
CTABKW CO BPEMEHEeM NpeepawanTcsa n3
paguoniwobutenen-camoaensWWKos B
BuaHecMeHoB-NponssoauTenei. Beic-

3anagHeiMn BpeHpamu ctaHosutcs Go-
nee peansHOW, NPUY4EM HE TONLKO B Kave-
CTBE 3BYyKa, HO W B TOBApHOCTW ayauo-
annapatypel. M, nycTe 1 B nepcnekTuee,
OHa MOXeT CYWeCcTBEHHO NOTECHWTL
3anagHyio NPoOayKLUMIO.

Ho n npobnemsl y BLICTABKW, K COXa-
NeHun, OCTanuce ctTapbiMi. BoT oguH 13
KOMMEeHTapwes Ha caite MTYCKM: "Kak
o06bi4HO, Npo BeicTaeky Hi-End B8 Mockee
3HaNW TONbLKO Y4YacTHUKW (W TO, HaBep-
HOe, He Bce). H1 peknamel, HW onoBeLle-
HWS NOTeHUWanbHbIX nokynatenei. Mo-
TOM YAWBASIIOTCA, NOYEeMY MOCTOSAHHO
nokynawT 3anagHylo nNpoaykuuio 3a
GonblwiMe AeHbrKM, a Hawy, HUYYyTb He

Taeka Bonblue CTAHOBWUTCA IKCNO3NLMEN
BbICOKOKA4eCTBEHHOW npoaykumn. K co-
XANeHWID, BCTPEYaTCA eulé 3KCnoHa-
Thl, COENAHHLIE C "HEMHXEHEPHbIM" NOA-
XOA0M, @ TO U BOODOLE C He O4eHb 3apa-
BbIM CMbICNOM. YTOOBI TOBap rpynnei
Hi-End xopowo npogasanca, OH A0MKEH
XopoLo paboTaTh U 3amMeHarensHo 3BY-
yaTtb. loaxon Tuna (O4Y4eHb YCNOBHO)
"akycTudeckoe odopmMNeHne "3akpbiTbii
AWKWK" — 310, NO3TOMY abCconTHO BCe
kopnyca AC AonxHbl BbITb HE3aKpPbIThl-
MW" — OH eLLe BCTpe4vyaeTcH, HO ero cTa-
HOBWTCS BCE MeHblue. A BOT noaxon "pa
BCE paBHO, 4TO Tam BHYTPW, Nuwb Gbl
XOpPOWO NpoJaBanock”, XO0Tb W OTORAET
"akyneCTBOM" Kanutanuama, HO, Kak HHU
CTPaHHO, NMPUBOAWT K YNYYWEHWIO Npo-
AYKUUKM 1, Hepeako, 3Byka. 3To nepexon
B npodeccuoHannam. BCE MeHblwe
YY4AaCTHWKOB, Bbi3bIBAWOLWKMX BNe4YatneHwe
BENIMKOBO3PACTHLIX OETei, NnoYyemy-To
urpawowmx B 6usHecmeHos. OTcoaa u
3aMeTHOE YNy4dlleHWe Ka4yecTeBa 3BYKO-
BOCMpou3BeaeHna, a npopaboTka KOH-
CTPYKUMIA cTaHoBUTCA Bonee cepbLE3HOR
N TEXHWYECKN NpaBUNLHOM: pazpabotun-
K1 Bonblie yAensioT BHUMaHWe Takum
CBOWMCTBaM, Kak cTabunbHOCTL Napamer-
POB NpW 3KcnayaTauMu, NOBTOPAEMOCTb
npy Npov3BOACTBE, YNpOLleHWe Hana-
XuUBaHua 1M T. n. MNpwu atom npuapawT
CBOEWN NPOAYKLWW TOBAPHLINA, KPACUBLIA,
GYHKUWOHANbLHLIA U 3ProHOMWYHLIA BUA.
B obuwem, oHa CTAHOBWTCSA Ny4dlle, W 3TO
panyeT. KOHKYpPEHUWA C WMEHWUTLIMUN

XYOWyYi W 3a MEHbLWYK CymMMmy, He
GepyTt”. N cHoBa He BbINO HW OCBELLEHWNA
BeicTaskn B CMW, HM peknambl. Takoe
BrneyYaTneHWe, 4TO BbLICTABKA HYXHa
TONBKO OpraHv3aTtopam W ee y4yacTHMW-
Kam. Ha OTKpbITUW BLICTABKW NPUCYT-
CTBOBAn 3amMecTuTenb pykoBoAWTENs
PocceAan, HO kKpomMe NPUBETCTBEHHLIX
CNOB, XOTb W NPUATHLIX, HU4Ero He BkINo.
9 noHumalo, 4TO peknama — Aeno
3aTpatHoe. W ecnu BO3NOXUTE €é
dpUHAHCUpOBAHWE Ha Y4YAaCTHWKOB Bbl-
CTaekw, TO BONBLIMHCTBY U3 HUX y4acTue
cTaHeT He NOo KapmaHy: pOCCUWACKWIA
Hi-End Tonbko paseuBaeTcs, W A0X0A4bl
OT Hero noka HebBonbwwe. Ho Bedb
BbICTABKAa — 3TO AEMOHCTPaLuWsa Hawux
OOCTUXEHWIA B BbLICOKWX TEXHONOrMUAX,
MMnopTo3aMeleHne, passuTue poc-
CUACKOW KynbTypbl! MoXxeT, BCE-Taku
ueHTpansHeie CMW obpaTtaT BHUMaHue
Ha BLICTABKY W YOENSAT el HEMHOro Bpe-
MEHW B HOBOCTAX? MOXEeT, NpasnTenbeT-
B0 MocCkBbl BbIOENWT CpeacTsa Ha pek-
namy aToro Ha camom Aene BaXHOro v
HYXHOro meponpuatua? O4veHb xo4eTcs
Ha 9TO HAAeAThL ...

NWTEPATYPA

6. Aygwopgoktop FSQ. — URL: http://
roshiend.ru/article/audiodoktor-fsq/
(18.12.2017).
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MOAYJ/IbHAS PEKJTAMA

HOBMWHKA! KaccetHuua ans
xpaHeHua SMD pes3nwcTopoB W KOH-
AeHcatopoe Pan E24, 171 ayeilka —
995 pyb.

XUT NPOOAX! MNpubGop ans
TECTUPOBAHWUA 3MEKTPOHHLIX KOMMNO-
HEHTOB (TPaH3MUCTOpPL!, ANOoALI, TMPUC-
TOpbl, KOHAEHCATOPLI, PE3UCTOpPSI,
MHAYKTUBHOCTKM W ap.) "TPAH3MUC-
TOP TECTEP-M2" — 2550 pyb.

— HaGop petaneit kopnyca
Tpanauctop Tectepa-M2 — 525 py6.

— XUT NPOOAX! MNnata vac-
Totomepa FC1100-M2 ot 1Ty ao
1100 MTl'y, (cobpaHHaa M HACTPOEH-
Hafa), 2exopna: 0.50MIy w
1...1100 Mlu, TEPMOKOMMNEHCMPOBAH-
HbIW kKBapuesblil reHepaTtop TCXO,
perynMpoeka ypoBH#, LBETHOW MHOW-
Karop, BCTPOEHHLIA TECTep KBapue-
Bbix pe3oHaTtopos 1...25 Mlu, ogHo-
BPEMEHHOE U3MEPEHWNE 2-X 4acToT —
2550 py6.
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JAncTaHuMoHHbIE Kypcbl 0Dy4eHus
NPorpaMMmrUpoBaHUn MWKPOKOHTPON-
nepoe STM32, AVR, Arduino, PIC, STM8.

3aHaATua NPoBOAATCA MO BNEKTPOH-
HOW MOYTE MW C MNOMOLLBIO Nporpam-
Mbl Skype. Ob6yuyeHne moxeTt ObiTb
HanpaeneHo Ha peleHue CToALLe
nepen samu 3afaqi.

www.electroniclab.ru/courses.htm

T.+7-912-619-5167
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a HOMMHANBHOM MOLWHOCTLIO Morna Bl

0CTaTbCA TOMNBKO PONbL  KPUTEPMA
YCTOWHMBOCTWU K NEPErpyskam, WUcnofb-
3yeMoro npu npoBepke YCTOWYMBOCTH,
6e30THOCUTENLHO K BO3HUKAKOLWMM Mpu
3TOM MCKaxeHusm. Ho n B yacTn Hapex-
HOCTM B NPOLLECCe YTOHHEHWs 1 geTannaa-
UMK PYHKUWOHaNLHON npegHasHavyeH-
HOCTW COBOKYMHOCTb Ka4eCTBEHHO pas-
NNYHbIX CBOWCTB, 3a KOTOPbIE A0MXHAa
Beina paHee 0TBeYaTb HOMUHAaNBHAaNA MOLL-
HOCTb, NPULLNOCE NOAPOBHO AeTanu3npo-
BaTb, pasgenve €& Ha paa OTAENbHLIX
crneuManmM3vupoBaHHbiX napameTpos. Ho-
MWHaNbLHYIO MOLWHOCTL, BbLICTYNABLIYIO
30ecb Kak NpucoeavHWTenbHbIA napa-
MEeTp COMpPSXEeHWA 3MEeMEHTOB TpakTa B
4acTW HaAOEXHOCTWU, NPULLINOCL 3aMeHWUTb
cpazy 4eThipbMA GYHKUMOHANBHO pasnuy-
HbIMW NPeaenbHbIMW MOLLHOCTAMM.

B kayecTee AetanuM3avpoeaH-
HbiX NpefenbHbiX MOLWHOCTEN B

A. TAUAPOB, r. Mocksa

eT. Takon abcypn BO3bIMeEn OencTBUE,
XOTS NONHOMOYHBIA NpegcTasnTens BHN-
WMPMNA ponro ccbinanca Ha HEBO3MOX-
HOCTb NOANMCAHWA e0WHOrNacHO NPUHA-
TOro peweHns 6e3 cornacoBaHus c pyko-
BOACTBOM CBOEM0 MHCTUTYTA.

B 3aeeplieHne pazobnadeHus BupTy-
anbHOro "Koponsa” CUCTeMbl NapameTpoB
npuxoauTcs obpaTuTe BHUMaHWe KBanwu-
GUUMPOBAHHBIX MHXEHEPOB Ha TO, YTO B
npeacTaBneHnsx aNekTpoakycTUKW BO-
obuwe Hukorga He BbiNo peanbHbIX MOLL-
HOCTEIN — HW aKTMBHOW, HWU PeaKTHUBHOMN.

Kak xe Tak? Takoro Befb B TeXHW4Ye-
CKUX AucumnauHax Boobuwe He MoxXeTr
ObITh! — C BO3MYLUEHNEM 3aABWUT MHOMO-
ONbLITHLIA 3PYOWPOBAHHbLIM OMNMNOHEHT,
KOTOPOMY HE AOBENOCh Ha MNpakTuke
3aHUMaTbLCR WU3MEpPEeHWEeM napameTpoB
rpoMkorosopuTenei. Ho 1o, 4To 310 Tak

O napamMmeTpax u cTaHpaapTax
B 3JIEKTPOAKYyCTUKe

W ecTb Ha camMoM flene, Bnepesie ObINO
cHOpPMYNMPOBAHO W BbICKA3AHO OpraHu-
3aToOpoM W DECCMEHHLIM pYyKoBOAMTE-
nem BCECOW3HOW LWKONbI-CEMWHapa no
3NEKTPoaKkycTUKe W akyctuke "IJIA"
B. I BenkuHblM Ha o4yepenHOn BCTpeye
CneumanmncToB cTpaHsl B bensix CtonBax.
A MCTOPWYECKW TAKOW HOHCEHC NONYy4Yuncea
BCNEACTBME Nepexoaa uenu aprymMeHTu-
POBaHHbIX YNPOLAIOLLMX NPeaAnonoXeHnn
B HOBOE Ka4eCTBO CUCTEMbI BO33PEHMIA.
C no3uvuMin CerogHAWHEro OHA HYXHO
3aMeTUTL, YTO KOPEeHb Npobnem, ceasaH-
HblX C MOHATWMEM 3NEeKTPWYECKONW MOLL-
HOCTH, B 9NEKTPOAKYCTUKE CBA3aH C KOM-
NNEKCHLIM XapakTepomMm W CUNLHO Bbipa-
SKEHHOW YaCTOTHOW 3aBUCUMOCTLIO BXOA-
HOr0 3JNeKTPUYeckoro CconpoTUBNEHWA
rpoMkorosoputeneit. OeWCcTBUTENLHO,
yBENUYEHME B OECATKW pas moayna non-
HOrO 3NEKTPUYECKOrD CONpo-
TUBNEHWA rPOMKOroBopuTens

cTaHgapTel ObinK BBEAEHbl KpaT- Ha coOGCTBEHHOW pe3oHaHCHOMW
KOBpEMEHHan LWymoeas (ce- RZ BA yacToTe (rae OHO aKTMBHO) AB-
KyHOHas), OOArOBpeMeHHasn LWy- naercs BnonHe obbl4HLIM U BO-
MoBas (MWHYTHas), nacnoprHas obLe He HOPMUPYETCA CBepxy.
wymopan (100-4yacoeas) M CUHY- [l S Ho Beab Npu aTom TOK B rpOM-
couganeHaa MaMepuTensHan (no- ! 2 KOroBopuTEne npu ToMm Xe Ha-
nyckaoLwan NoN0CoBYIO CTYyNeH4Ya- — NPsSBKEHWUW YMEHbLUAETCHA B Ta-
TOCTE MOLWHOCTW ChNekTpa B R1 Koe xe 4ucno pas. CooTseTcT-
4acTOTHbIX MHTEpBanax MHOrono- BEHHO W MOLUHOCTL MNPpU 3TOM
NOCHBIX aKkycTU4ecknx cuctem). B nagaet BO CTONLKO Xe pas.
uTore Aetanu3aumn BCEX 3TUX - & Xyxe TOro, U3 aneKTpoTexHWKW

npeacTaeneHWii 0 HOMWHANBHBIX
YPOBHAX W3MEPEHWIA NapaMmeTpoB
kayecTea U 06 YCTOMYMBOCTWU K
pPas’nuyYHbLIM UCNLITATENLHLIM CUr-
Hanam ona HOMWHaNbHOW MOLLHO-
CTW He OCTanoChb HUKaKWx GyHK-
LUMOHANbHbIX KAYECTB.

Ons wanwocTpauun HecocTos-
TENBLHOCTM 3TOr0 napametpa
(HOMWHANLHOW MOWMHOCTU) Ha
Hay4HO-TEXHUYECKOW KOMWGCUM

I — renepatop 'HH; 2 — ycunurems moumocts ¥1;

3, 4 — 3neKTpOHHsIE BOMBTMETPRI; R ], R2 — peanctopsl;
BA — KOHTpONMpYeMBIft F]POMKOTOBODHTENS; S — MEPEKITIOYATEND

Yepr. 6

W3BECTHO, 4TO MNPV KOMMNNEekKc-
HOM XapakTepe Harpy3km TOK
yepes Heé oTnuyaeTca no gaze
OoT HanpaxeHws. [pu aTom
MOLLHOCTb NEPEX0OWMT B peak-
TUBHYIO DOpPMY, TEPAA OAHO-
3HAYHOCTbL TPAKTOBKW (akTWB-
Haf, peakTMBHAA, NONHaA) M
COOTBETCTBYIOWEN KONN4YecT-
BEHHOW 3HEPreTW4ecKol OUEeH-
KW OaXe Ha OOHOW yYacToTe, He
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(HTK) TloccraHpapra aeTopy 3 o ropopa yxe o OGecnpumepHo @
cTatbM NyTEM [oOBedeHuMsa go LIMPOKOW nonoce CnbILLUMBIX £
abcypia MpUWNOCL NPOAEMOH- R BA yactoT B 10 okTas. 2
CTpupoBaTte $akT, 4YTO, COMacHo CTONKHYBLIMCL C TAKOW He- B
TpeboBaHuam OeNCTBOBAaBLUErD B npeoaonMMoil  CROXHOCTLIO, %é
TO BpPemMmsA CcTaHgaprta  Bwnga ANEKTPOAKYCTUKM MPUHANK pe- =
OTY 332 62 83 [17] Ha akycTu4e- 1 2 S WeHWe, NpeacTagnaBlLIeeca UM o @
CKWMEe CWUCTembl, waeansHoil AC "CONOMOHOBBIM™: OrpaHW41TLECH g:a
nonxeH 6bITb NPU3HAH aNeKTpuye- y48TOM TONbKO abconoTHoro 4 ©
CKWA yTIOr wnu kanopwudep, k Rf MWUHUMYMA 3HaYeHua Mogyna £s
KOTOPOMY ANs BbINOAHEHWs Hop- MNOAHOrO KOMMAEKCHOro Conpo-
ManbHbIX TPeBoBaHWIA MOXHO NOA- TUBAEHWs (MMnegaHca) B non-
KNIOYWUTL FONOBHbIE TenedoHbl. & HOI nonoce 4acToT, Tak Kak oH
Mpu BXOOHOM CONPOTHUBNEHWMK _L onpegenaeT npakTu4eckue Tpe-
nopsiaka 10 Om ero exoaHas mouy- BoBaHMA K TOKOBOMY pecypcy
HOCTE W3mMmepaeTcsa I('Ir"IJ'I1:}3a'l_l'al\a"llr'LI I - rexepatop I'HH; 2 — ycunuTems MolHocTH Y1; yCUnuTEenen nNpu ero conpsxe- E
d OTHOCKUTeNbHaA O0NA MCKaXeHn 34~ 3NEeKTPOHHELIE BOJITMETPHI; Rl - pe3ncTop; HUKU C TPOMKOroBopuTenem. =
nocTynaiouero curiana paeHa R — maraim conpotuBnenntt; BA — KOHTpPONMpyeMBIft CornacHo onpefeneHuio n Kpu- o
HYNI0, TAaK Kak W cam akycTUYeCcKniA I'POMKOTOBOPHTENb; S — MepeKToYaTeNh: TEPWIO CTaHOAPTOB, MWUHWUMYM F4
CWrHan Ha ero BblX04e OTCYTCTBY- MOOYNA BXOOHOrO WMMNeaaHca w
rpOMKOroBOpUTENS DOMKEH n
Oxonuanme. Septe) 6‘!)3|Tb kLS MQH%E‘ 80 % ot 3Have- e
Havano cm. & "Pagno”, 2018, Ne 2 HWA, BLIBPAHHOrO U3 PsAa CTaH- ©
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PALMO Ne 3, 2018

[apTHBIX 3Ha4YeHwnid 4, 8 wnn 16 Om [17,
18].

Kcratu, cnegyeTt oTMETUTb, 4TO B CUy
pocTa MOAynA KOMMABKCHOrO COonpo-
TUBNEHWA 33 CHET pPEeakTWBHLIX COCTas-
NAWAX MMNedadca, ana 6e3pasnensHo
OOMWHWPYIOWMX 3NEKTPoANMHAMWUHECKNX
ronoBOK TrpOMKOroeoputenen uame-
pPeHWEe W OTbICKaHWe MWHUMYMa MOoAayns
KOMMNNEKCHOrD CONPOTUBNEHWA B nonoce
CNbIWWMbIX 4acTOT MOXHO 33aMeHWUTb
TPUBWANBHBIM W3MEPEeHWEM CONpOTHUE-
NEHWA roNOBKW MOCTOAHHOMY ToOKY. Ko-
HEYHO, ANS MHOrononOCHOrO rPOMKOro-
BOpuUTEns, cHabxEHHOro 4YacToOTHO-pas-
aennuteneHelM GUNBTPOM, 3TO peLleHue
HE NoAxXoauT. A ANA 3NeKTPoCTaTUHECKNX
rPOMKOrOBOPUTENEIA, 3BYYaHWUE KOTOPbIX
He ocTaenset 6eccTpacTHbIMU HUKOrO U3
MENoMaHoB, MMMNeaaHc Bcerga umeert
YUCTO peakTUBHbIA XapakTep, 1 BenuyuHa
ero Mogyna nNWMHeRHo napaet ¢ pocToMm
4acToThl, BOOOLWE HE MMEes MUHUMYMa.
MOLLHOCTE ¥e, NOCTYNaLLan Ha rpoMKo-
roBOpWUTENb, HUKOrOA, HUKEM N HUHEM He
M3MEPAETCA, d TONbKO PacCyuTLIBAETCH
no W3MepeHHbIM 3Ha4YeHuaM 3bhheKTUB-
HOro HanpaxeHus 4yepes BbiOpaHHOe
Takum o6pa3oM HOMWHaNbHOE 3HaveHue
CONPOTUBNEHWA HATPY3KK:

P =U%R,,
roe P — MOLLHOCTL (aKTUBHAS NO ymMon4a-
HW); U — HanpsxeHwe curdana (no
ymonyaHuio addekTuBHoe 3Ha4YeHwe, B
Ka4yecTBe KOTOpPOro B Haubonee obuiem
cny4ae BbICTYNaeT cpefHekeagpaTvye-
CKOe 3HavyeHue, 3aBucsALLEee W OT MHTep-
Bana BpemeHu perucrpaumm v oT nono-
XEHWA aTOro UHTepeana Ha abconoTHOW
BPEMEHHOW OCW pPeanbHOro BPeMeHW);
R, — HOMWHanbHOEe CONPOTUBAEHWE
rpoMmkoroeoputens (ebibupaemoe wu3
pAda CTaHAapTHbIX UEN0YUCAEHHbIX 3Ha-
YEHWIA Tak, 4TODObI MWUHUMYM CNekTpans-
HOW 33aBUCUMOCTW MOAYNS MNOAHOro KOM-
NNeKCHOro 3Ha4YeHus COoNpPoOTUBNEHWS
rpomkoroeoputena 6ein He meHee 80 %
aToro 3Hadvenus [15—20]).

Kpome Toro, Ana ysenuHeHus nokasa-
Tena YYBCTBMTENLHOCTW MFPOMKOrOBOPW-
Tensi HOMWHaNLHOE 3Ha4YeHue npeano4un-
TAKT BbIOMPaTL MUHUMANLHLIM W3 BO3-
MOXHbIX YHUDUUMPOBAHHLIX 3Ha4YeHuin. B
page dupM OTKPOBEHHO NOAMEHSAIT 3To
NOHATWE, 3aMeHAs B cneundunkalnax Ho-
MWHANBHO® CONPOTUMBNEHWEe Ha "COBMEC-
TUMOEe", cooBlan ero Ha Wwunbguke ps-
OOM  C  Knemmamu  kKak, Hanpumep,
Compatible With 8 Ohm. 3to o03Ha4aeTt
3aBefOMOe BBefeHue noTpebuTens B
3abnyxnedve W peanbHo 6Gonee HW3koe
CONPOTUBNEHME MO CpPaBHEHWD C 3a-
ABNEHHLIM, YCNOBHO 3KBUBANEHTHLIM HO-
MWUHANbHOMY, 4TO HeusbexHO cHuXaeTt
HaaEXxHoCTb TpakTa. Beab AnA nony4yeHns
rPOMKOCTW, COOTBETCTBYIOLWEN 3aaBneH-
HOW 4YYBCTBUTENLHOCTW, noTpebyeTcs
Bonbluee HanpaXeHwe Ha MEeHbLUEeM COo-
NPOTUBAEHWUW, HA 4TO YCUAUTENWN He Bbinn
paccunTanbl. lMpyw atoMm npou3BoauTenu
NoNL3YIDTCA TEM, 4TO NOCNEe asapuitHoro
0TKasa HeBO3MOXHO YCTaHOBWThL MEPBO-
npuyKHY, Tak kak oba ycTpoicTea npetep-
neeaioT HeobpaTUMbIe NIMEHEHWA.

B wrore, HOMWHanbHoe BXOOHOE
CONPOTUBNEHWE MPOMKOrOBOPUTENS TaK M
HE CTano HenocpencTBEHHbIM YCNOBUEM
namepeHnin. M xoTa onocpenoBaHHO OHO
W y4yacTBYeT B pac4EéTe HanpsxeHus,

Heo6xo0AMMOro Ans NONY4eHWs MOLLHOC-
TW, 3TW napameTpsl obecnedyueaTcs
ONATL Xe NMHEeHbIMY NapaMeTpamun Bek-
TOPHOro BMAa: HanpsiKeHws, Toka u 3By-
KOBOrO OaBfeHWs, a He 3asBNeHHbIMW B
HAa3eaHWK KaTeropvn KeagpatuyHbiMMW
napameTpamu ckanspHoro eBwaa: Moll-
HOCTW, paboTbl U aHeprun. Takum obpa-
30M, OOLEKTUMBHLIA DU3NMYECKWA CMbICH
CYLUECTBOBaHWA U NPUMeHeHna 060umx cy-
LLECTBEHHbIX OTANYUTENBHBLIX NPU3HAKOB
KaTeropyMm “"HOMWHANBHAA MOUWLHOCTL"
NONHOCTbLIO BbLIPOAWNCH, OCTaBWB Ham
TONBKO TPYAHOYNOBMMYIO NOAMEHY Kaxy-
LWMCSH, BAPTYanbHbiM CMMBONOM OOCTO-
WHCTEA.

Kak coBeplleHHO BEpPHO 3aMeTunu
aMepuKaHCKWe 3NeKTPoakyCTUKW B KOH-
ue 80-x ropoe, pU3INHECKOR N peansHO
naMepaemMoin BENWYMHOW, XapakTepwu-
3ylOWen KONMYECTBEHHbIE MrHOBEHHbIE
3Ha4YeHWsa NogasaemMoro curHana, B anek-
TpoakycTUke SIBNSETCA He MOLHOCTb, a
HanpsxeHwe, Npu4em He 3P PeKTUBHBIX,
a NWKOBLIX 3Ha4eHwin. MIMeHHO NoaTomy
MMM Obin  NpeanoxeH Havaswuiics
B 90-e roasl NepMaHEeHTHLIA nepexon B
METPONOrMYecKUX cTaHoapTax oT MOoL-
HOCTW K NogaBaemMomMy HanpskeHwio —
Yyepes OONONHWTENEHOE K MOLLHOCTK yKa-
3aHWe COOTBETCTBYIOWEro HanpsKeHus B
ckobkax. OBpaTve BHUMaHWE Ha NPUHUH-
HOCTb, 34eCb CNeayeT NOJYEPKHYTh, 4TO He
HanpskeHwe, Kak CneacTsve, COOTBETCT-
BYET MOLLHOCTHW, BbICTYNawuWen B ponu
NepBONPUYUHBI, 8 HA0BOPOT, MOLLHOCTL,
paccyuTaHHas Yepes NocpeacTBo HOMW-
HaNLHOro CONPOTHMBNEHWA HArpPy3KW, AB-
nAeTcs  cneacteuem OeicTBYIOWEero
HanpsKeHus.

0 nuk-dakTope curuana
Kak ¢paKkTope B OLLleHKe MOLLHOCTH

Y CTOPOHHUKOB MOHATHUA "HOMWHaNb-
Has MOLWHOCTE", KaKk W COoxpaHeHwsa Tep-
MWHa "MOLWHOCTL" B ANEKTPOAKYCTWKE,
nocne 3Toro OCTABaNMChH TONBKO COobpa-
HKEHWA HaNEXHOCTWU CONPAXEHUA BLIHOC-
HbIX FPOMKOrOBOPUTENEN C yCunuTenamu
B DNOYHO-MOAYNLHLIX TpakTax. Ho u TyT
Kaxylieecs COOTBETCTBME OKasanochb
TONLKO BWMOWMMOCTLIO. PaKTUHEeCKylo Ha-
OEXHOCTE MOXHO NPOBEPUTH TONLKO Ha
XapakTepPHLIX MOOENUPYIOWNWX CUrHanax,
cTarucTuueckn obobLEHHO U gocToBep-
HO npeacTaensowmx ocobeHHocTn pe-
anbHbiX. A peanbHble CWrHanbl BeCbma
pa3HooBpasHbl, Kak B 4aCTOTHOM AOMEHE
npencTaBneHnin - ux MHANBUOYANbHBIX
CBOWCTB CNEKTpPamMu, Tak U BO BPEMEHHOM
OOMeHe npegcTasneHnin NnMk-gakTopom.

Muk-akTop — 3TO OTHOWEHWE NWUKO-
BOrO 3HAYEHWsl CUrHana K ero cpenHek-
BaAPATUHECKOMY 3HAYEHWID, WUMEIoLLEMY
0OHO3HAYHBIA QUINYECKWA M NOMMYECKWA
CMBICA TONLKO ANA YUCTO aKTUBHOW W,
3HA4YUT, 4ACTOTHO HE3aBMCWMOM Harpys-
KW. MpuenekarensHOCTL U yaobCTBO NpK-
MEHEHWA 3TOro napamerpa ans OUeHKK
3HEPreTUHECKNX XapakTepWUCTUK CUrHa-
NOB HECOMHEHHA. HO aTh xapakTepucTukm
CpaBHEeHWs CWrHanoe nNpPOW3BOALHOR
$OpMblI ONATE OCTanWCk TONLKO B BWOE
AkoObl uenecooBpasHON BO3MOXKHOCTM
BbIOENUTE MOLHOCTb Ha YMCTO akTUBHON
Harpyske HOMWMHaNLHOro 3Ha4YeHwus,
MMELLEeN Becbma 0TAANEHHOEe OTHOoLle-
HUME K peanuaM KOMMNEKCHLIX Harpys3ok

rpomMkKoroeoputeneil, ewg bonee ocnox-
HEHHbIX YAaCTOTHO-pasaenuTenbHbiMn
GUNLTPamMM B MHOFOMNOAOCHBIX CUCTEMAX.

MmeHHo noatomy noTpeboBanuch
BECbMa 3HA4YUTENbHbIE YCUNWS MHOMMX
CneunanucToBs, KOTopble Bbiny Hanpaene-
Hbl Ha co3faHuWe edunHblx TpeGoBaHWi K
CTaHgapTHOMY CUrHany, penpeseHTaTumBs-
HO CUMYnWpylolWemy BCE pa3Hoobpasue
peanbHbiX. Kpome aTtoro pasHoobpasus
camux npeofpasyemblx CUrHanoB, CUMY-
NUPYIOWWE IKBUMBANEHTbI O0MXKHLI ObiNK
Yy4eCTb elWé 1 UCKaXeHWa CUrHanoe, Bbl-
3BAHHbLIE YACTO BCTPEYaWKUMEA B BbiTo-
BOW NPakTUKe NpesbilUEHUEM YPOBHS CUr-
Hanoe 3a rpaHuuen NMHeNHOCTHU OKOHEeY-
HbIX YCUAnTenen.

B wrtore CcUMynMpyIoOWWA curHan,
kpome TpeboBaHWiA K CNekTpy, NoAy4un u
npenensHo Manoe 3HadYyeHwe nuk-Gakro-
pa — 2%0,2, 3anonro A0 OOCTUXEHWA
KOTOPOro NpOCNyLWWBAHWE HE TONbKO
TepsieT pacno3HaeaemMocTb, HO, NO Cylue-
CTBY, NpespaLlaeT yaosonbCTBUE OT NPO-
CAyWWBAHWA B NbITKY 3BYKOM. MNuk-dakTo-
Pbl peanbHblX 3BYKOBLIX CUITHANOB pasnny-
Horo ¢opmarta HaxoaaTcsl B UHTepBane ot
4 v oo 20 v Bonee, B TO BPEMA KakK MUK-
dakTop CWMHYCOWOANLHOrO cCWrHana, Ha
KOTOPOM W3MepaeTcs akTUBHAs MOL-
HOCTb CUFHanoBe, NOCTYNAWLWWX C YCUIK-
TENEN HA rpPOMKOrOBOpWUTENM, WMEeT
3Ha4eHne 1,41. B cBOW o4epensb, 3ToO
03HaYaeT, 4YTO gaxe Ha 4YWCTO aKTMBHOW
Harpyske peanbHble My3blKanbHble W
peYyeBble CUrHanbl NOTEHUMAaNbHO MOTryT
nepenatb MOLULHOCTb, COCTaBASIOWYIO B
8—100 pa3 MeHblUME 3HAYEHWH, YEM
CWHYCOWOANbHLIA CUrHan ¢ TakuMm xe
MWUKOBBIM 3HAYEHWEM.

HawBonee WWPOKO pacnpocTpaHéH-
HblE TPaH3UCTOPHLIE YCUNWTENWU, OTHe-
CEHHLIE CTaHaAapTamMM K paspaay "CUNLHO
KNUNNUPYIOWKMX”, Npv TakoMm 3HavYeHuu
nuk-akTopa U MakCUManbHOW Hewcka-
WHEHHOW aMmnnuTyae HanpaXeHWsa BblganT
Ha HOMMWHanbHOEe CONPOTUBNEHWE He
Bonee MoNOBWHLI HEMCKAXEHHOW MOLLHO-
CTW, yKa3aHHOW B ux cneundukauunsx,
KOTOPYIO OHW BbiAaBann Ha CMHYCOoWaanb-
HOM curHane. Mpu4Em y ycunurenei, B
OTNKMYKUE OT FPOMKOrOBOPUTENENR, BbIXOA-
Has MOLWHOCTL MoOXeT OblTb BMOAHE
peaneHoW, aKkTMBHOW M NOOAAI0LWERCA 13-
MEPEHWMI0O UMEHHO Kak MOLLHOCTb, Bblae-
NAKLWAACA HA AKTMEBHOM CONPOTUEBNEHWUK
HOMWHaNLHOrO 3HaYEeHWs.

Xota no Mmetoguke crtaHpgaptoe [15,
16] ata MOWHOCTL BCE paBHO He W3me-
psAeTcs HeNOCPEeACTBEHHO, a BCeraa ToMb-
KO paccHWTLIBAETCA, NPUYEM TONbKO Ye-
pe3 cpepHekeagpatudeckoe (RMS) 3sHa-
YEeHWe HanpsxXeHws, W3MepseMoro Ha
HOMWHaNBLHOM CONPOTHUBIEHUW HArpy3sku,
YCNOBHO CHUTAIOWWMCH 3KBUBANEHTOM
peansHO Harpyaku.

CyMynupyiowmin_ curHan, vucnonsaye-
MblA AN NOATBEPXAEHWA HaOEXKHOCTH, B
OTAWYNE OT M3MEPUTENbHbBIX, UCNOMb3ye-
MbiX ON8 W3MEPEeHWH WCKaXeHWn curHa-
NoB, NPW PaBHbIX MakCUManbHbIX 3Ha4ve-
HWAX HANPAXEHWA OKA3aNCA B HECKONbLKO
pa3 cnabee No 3HEpreTUYECKOW HAachbl-
weHHocTH. M3-3a atoro MexagyHapogHas
3NeKkTpoTexHuyeckan komuccma (IEC,
M3K) Gbina BbiHYXAEHA BBECTU ABe KaTe-
ropuu ycunuteneit: cuneHo 1 cnabo knun-
nupyiowunx [15], ona kaxaon n3 KoTopbix
66110 OroBOPEHO CBOE COOTHOLUEHWE Npe-



OenbHbIX MOLLHOCTE 3NEeMEeHTOB Tpak-
TOB, conparaemeslx No CONPOTUBNEHWIO W
MOLLIHOCTH.

Mpw cTaHgapTU3aunm CUMyNMpyloLLe-
ro cUrHana BbIIBUNOCH eLWE OAHO HECOOT-
BETCTEWME MNMPUBLIYHbIX I'IDE.EI,CTaBJ'IBHHFI,
Brnepeble 0OTMEYeHHOe aBTOpPOM B Ha4vane
80-x ropoe. OrnbaroLuan cnekTpa oTHOCK-
TeNbHbIX YPOBHEW CUMYIUPYIOLErD Cur-
Hana u kpmeaa A4X duneTpa ana ero ¢op-
MupoBaHua u3 6enoro wyma He TOXAOE-
CTBEHHbl. [leno B TOM, 4TO HenpepbiBHbIE
CNeKTpbl NO yMON4YaHWIo cnefyet npeg-
CTaBNsTb B NWHEWHOM Maciutabe 4acTor,
COOTBETCTBYIOLWEM pPaBEHCTBY 3HEprum
CUrHAaNoOB B YaCTOTHbIX NONOCAX C paBHON
WHUPKWHON, M3MEPREMOI B repuax.

MmeHHO No3TOMY NepBkle NepeHoCHLIe
4YacTOTHblE aHanu3aTopbl B peanbHOM
macwtabe BpemeHwn, 3akynneHHbie 3a
pybexom B HUK®DMW, kak 1 nepsie nabo-
paTopHblie aHann3aTopsl cnekrpa GupmMesl
Briel & Kjer, uMenn HenpuBLIYHYIO NUHEN-

wrabe 4acTOT, COOTBETCTBYIOLLEM BOC-
NPUATUIO FPOMKOCTH, PO30BOMY LUYMY W
paeHO NNOTHOCTM B NONOCcax (Hanpumep,
oKTasax), To MowHocTe Benoro wyma Ha
rpadpuke ¢ aTUMu norapudmMUHEcKuMmn
Wwkanamu koopauHat Gygert BbImMsaeTb
Kak NMHeinHO Bo3pacTallwan GyHKUMA C
KpyTH3HOW B 3 nB Ha okTtasy. lMoatomy
KpuBas KoHe4Horo cnektpa Oyamer obec-
neynMBaThCA TOXOECTBEHHOW €l KpWBOWN
GuneTpa TONLKO AONA PO30BOro LWWyma,
KOTOPLIA MOXHO NONY4YnUTL U3 NPEeAnUcaH-
HOro craHgaptamu 6enoro, TonsKo nocne
J[ONOAHUTENBHOWM 4acTOTHOM 06paboTkum ¢
NOCTOAHHOW KPyTWU3HOW cnapa 3 ab Ha
OKTaBy.

Boaepawaack kK 3Ha4MTENLHOW pa3Hu-
Ue HOPM Ha CUMABHO 1 cNabo KNMNNUPYIO-
LWMe YyCUNWUTEenu, OTMETUM, 4TO B 3TOW
CUCTEME OUEHKW OOBLEeKTMBHbLIX CBOWCTE
KOHKPETHOro TexHW4eckoro obvekra no-
ABWNACL 3aBUCUMOCTL OT BapuaHTa ero
nocneayiowero wucnonb3oeaHuda. [Mpe-

BA BM
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HYIO LWKany 4acToT, COOTBETCTBYIOLWYIO
HOPMUWPOEBKE B NMONOCax MOLLHOCTW pas-
HOW WWPWHGLI. Takoit paBHOMEPHOW NNOT-
HOCTbIO MOLWHOCTKM Ha KaxAablil repu w
XapakTepuayeTtcs 6enblii LUyM, U3 KOTOpO-
ro GUNLTPYETCH CUMYNUPYIOLWWA MCnbiTa-
TeNbHBLIA CUrHaN nepen KNUNNUpoBaHWem
Ong ymeHblueHnsa nuk-dakropa (n name-
pUTENbHBIA — AN8 N3MEPEHWIA N UCNbITa-
HUIA NPOGECCUOHANBHON aKyCTUKK).

Tem cambiM cTaHgapTel, ¢ OOHOW CTO-
POHBI, MOOENWMPYIOT NpefenkbHeLIe KpaTko-
BPEMEHHbLIE YCNOBWS peanbHOoi akcnaya-
Tauum, HO C OPYroi — OCHOBHbLIM pede-
PEHCHbIM METOAOM SABASETCH OrpaHuye-
HWEe CurHana nepeq, ero nogadyen Ha oko-
HeYHbIA yeunutens, paboTaowmin B obna-
CTW 3aBeOOMOI aMNAUTYAHOWR NUHEIRHO-
CTW ¢ 3anacom He meHee 3 aE (B ABa pasa
no MOLWHOCTW). YunTbiBas uUeHy 3TOW
HECTLIKOBKW dhopMannamMa HayyHoro nog-
X0Aa K MBMEepPeHNaM C 3KCnnyaTaumoHHbI-
MW peanuamun, CTaHaapTU3aTopbl AOroBo-
punnce A0NYCcTUTL GOpMUpPOBaHWE npe-
AenbHO HA3KOro BO3MOXHOIo nuk-dakTo-
pa nyTém KNMNNMPOBaHWA NOSAaBaemoro
CUrHana co cTaHaapTU30BaHHOW cpeaHe-
CTaTUCTUYECKOW CnekTpanbHOW nnot-
HOCTbLIO MOLLHOCTW — HEenocpencTBEHHO
BbIXOOHLIM YyCUAUTENEM WCNbITATEeNnbHOroO
Tpakra.

Ecnwn xe kpwBble CNAOWHBIX CAEKTPOB
npUBOAATCS B NorapupmMU4ecKoMm mac-

AenbHble MOLWHOCTU FPOMKOrOBOPUTENA
CTanu He ero cobBCTBEHHLIMK 0DBLEKTUBHO
M3MepaeMbIMA CBOMCTBAMM, a BENW4YK-
HOW, 3aBMCAWE OT Beibopa Tuna co-
BMECTHO MCNONL3YEMOro YCUNUTENA, ANA
KOTOpPOro cxoxei npobnemsl ¢ onpegene-
HWEM €ro BbIXOAHOW MOLLHOCTW He BO3-
HUKNO. KcTaTh, 3aBUCUMOCTE HEUCKaXEH-
HOA MOLWLHOCTW YCUNUTENER OT Nuk-dak-
TOpa NOCTYNAIOLWEro CUrHana nuwaeTt aTy
XapakTepuCcTUKY OXWOAEMOR YyHUBEP-
cansHocTW. Pabotasa Ha peanbHbIX CUrHa-
nax, ycwnutens BbIOagT MakCUManbHY
MOLWHOCTb, M3MEPEHHYI0 Ha CWHYCOW-
AanbHOM CMrHane, TOAbLKO B WMCKMOHYK-
TENbHBLIX CAY4YaAX CAMbIX TPOMKWX TOHANL-
HbIX (OOHOYACTOTHLIX) NMKOB W3 peanbHbIX
CWMIrHanos.

3Ha4yeHne 3TON MCNLITATENLHON MOLL-
HOCTW CTano MOLWHOCTLIO, KOTOPYIO OKO-
HEYHLIA YCUNKUTENL OAHOMO U3 ABYX BUAOB,
pasznuyaemMblx cTaHgaptamu, cnocobed
pa3BuMTE Ha CUMYNWPYIOWEM curHane,
MMELWEM NUK-HakKTop, PasBHbIA 2, cy-
LWECTBEHHO OTNMYAIOLWMIACA OT nKK-dak-
TOpa TOHANLHOro (FApPMOHWUYECKOro) Cur-
Hana, paeHoro 1,4, Ha KOTOPOM M3MepeHa
BbIXOAHAA MOLWHOCTE 3TOMD YCUNUTENA.

M3-3a y3akoOHEeHHOW Taknmm obBpasom
pasHuubl (HE MEHee 4em ABYKPATHOWN) B
MOLHOCTK, NOHUMATL 3TY MOLWHOCTL KakK
MAKCUManbHYK) HEWCKaXEHHYID MOLL-
HOCTbL OAHHOrO YCUMAWUTENS HENL3A: OH

cnocoBeH Ha Bonkliee, HO TONLKO Ha CUr-
Hanax ¢ elweé MeHbWuM NUK-QaKTopom, B
npenene AocTyralwmm eguHnus (6namna-
KUM K Meangpy).

Kpome TOro, npepensHas wymosas
MOLLHOCTbE CTaHOAPTHOrO CUMYNWPYEMO-
ro curHana, BblAepXuBaeman akycThye-
CKOW CWCTEeMON B Te4YyeHue OAWTenbHOro
epemeHn (He meHee 100 4), yxxe naBHO
UMeeT CBOE coOCTBEHHOE HasBaHue,
KOTOPOE TENepsb CTann ykaswlBaTs B CKOB-
kax — (nacnopTtHas). 3Ta OBYCMbICNEH-
HOCTb TPAKTOBKW NpefentHelX MOUWHOC-
Ten npueena B 80-x rogax Kk HeobxogMmo-
CTW NEpecmoTpa pernameHTa UcnbLITaHuin
Ha HAOEXHOCTh aKyCTUYEeCKUX CUCTEM W
rPOMKOroBOpUTENENA.

CornacHo OeNlCTBOBaBLIMM HOPMam,
UCNLITaHWAM MNOABEPranvct CRyYyaiHble
BLIOOPKWM M3 HECKONBbKWUX OBCATKOB M3ne-
NWiA, Ha KOTOPLIE Nogasanack Hebonblas
MOLLUHOCTb, 3HEPr1a KOTOPOW MHTErpupo-
Banace W CyMMMpOBanacb 3a BpeEMSA
nogayv Ha Kaxgoe w3genyve v Ha BCIo KX
COBOKYNHOCTL. [MpW aTOM COBEPLUEHHO He
Y4YMTbIBANOCHE NPOrpPecCUMBHOE NOBbILUIE-
HUE KPWUTUHHOCTM CUMCTEM K BenU4YuHam
nogasaemoro curHana. B cBA3M ¢ TexXHW-
4YECKOW CNOXHOCTLIO, 3HAYUTENLHON ANKn-
TENbHOCTLID 3TOA METOOWKW W HEeNOBTO-
PAEMOCTEIO €€ pe3ynsTaToB, 0BHapyXeH-
HO aBTopoMm B 06befvHeHun "Paguo-
TexHuka" B 1980 r., nocne TwarensHOro
obcnenoBaHna Pes3ynsTaTMBHOCTW MCNbI-
TaHuin B 1986—1987 ropgax aBTopom xe
B6oina obocHoBaHa, anpobupoBaHa W
npennoxeHa yYcKOpeHHas MeToauka uc-
NbITAHWIA FPOMKOrOBOpWUTENEA Ha Hanex-
HOCTL NPW NACNOPTHON MOLWHOCTK. MNo3xe
OHa Bbina NpUHATa B Ka4ecTee pedepenc-
HOW B OTEYECTBEHHLIX CTaHAapTax U pexko-
MeHOOBaHHaA Ana craHgapTu3aumu B
M3K.

B oTtaene HapéXHOCTW Beayuiero
MWHWCTEPCTEA HE XOTENWU HWUYErO MEHATL
B HOPMATMBHOW AOKYMEHTauwuu, ccbina-
ACL HA OTIMYHYIO KOPPENALMID OTHETHO-
CTU OTpacneesx NpeanpuaTin, NPOU3B0-
OAWKWX aKYCTUYECKME CUCTEMBI, C WX
MeTOAMKaMK pacyeTa HaaEXHOCTW npwu
CYLLECTBYIOWEN METOOAUKE MCMLITAHWA K
¢ npegnonaraemoin apPeKTUBHOCTLIO
npeanuceiBaeMelx Mep no yny4lweHuio
HageéxHocTu. Mpu BeIBOPOYHOM Nocelle-
HUW CaMbIX YCNelWHbIX npeanpuaTuin
BbIACHMAOCL, YTO NOAOTYETHbIE nNpean-
NPUATUA YCNELWHO BLINONHAIOT Ha Bymare
npeanucaHHbie MM NOBbILWEeHHbIE Ccouua-
nvctuyeckne obaszaTenscTtea, NpocTo
noaroHaa undpsl K TpebyemMesiMm Uau 0xun-
AaemMbiM Ha4ansCTBOM 3HavyeHunsam. MNMocne
TAKOr0 CKaHOANBHOMD BbIACHEHWA MCTWUH-
HOrQ NONOXEHWA Oen ¢ MEeToAMKamm
WCMNbITAHWIA HA HAAEXHOCTL, 0BpaboTkn K
WHTEPNpEeTaumMm ux pe3ynstTaToe, 40BOA0B
NpoTME 0BOCHOBAHHLIX NPEANOXEHWIA He
ocTanocb, M cATyauus B 3ToA cdepe
BbICTPO HOPMANU30Banachk.

MacnopTHas MOLWHOCTL 3ameHuna B
Ha3BaHWAX CWCTEM HOMWHANLHYIO, Yemy
CUNLHO cnocoBCcTBOBaN NpeueneHT, cos-
OAHHBIA  HA PUXCKOM 0DObeauHeHun
"PagnoTtexHuka”, korga akycTU4eckue
cuctembl cepun 35AC nocne ovepeaHomn
MOOEPHU3ALMK NONY4HnK kpatkoe obo-
3Ha4eHue S-90. 310 xe 3BoNoUMK Npea-
CTaBNeHUA cnocoBCTBOBANO MNPUHATHME
ctaHpapta C3B 1356-78, no-HoBOMY
TPakTYOWEero npeaensHbie MOLWHOCTH.
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K HekoTOpOMY coXxaneHuio, He NPUBUNAch
NONkITKA BBECTW B Ha3BaHWA TONOBOK W
cUCTEeM cpasy OByX MOLWHOCTEeR (Hanps-
XEeHW): nacnopTHon u paboyein, BCE xe
ocywecTenédHoe B M3I Ha ronoekax
cobcTBeHHO paspabotkn. OTHOweHwe
3TUX MOLWHOCTER (To4YHee — nONOBWHA
norapupma aTOro OTHOLUEHWS) HaWny4-
wum obpa3om oTpaxaeT OWYTMMOCTb
COOTHOLWEHWA Mexay npejenbHeiM W
paboyrMm pexunmMom, Kak 3anac rpoMKoCcTH
OTHOCUTENbHO CTAHAAPTHONO HOMWHAaNb-
HOro ypoeHsi. Tem He MeHee BONpoChl
WCNBITAHWIA HA YCTOMYWMBOCTE NpW npe-
AenbHbIX 3HAYEHUSX CUFHaNoB Ao CUX Nop
HE ucyepnaHbl.

CranpapTtun3aTtopam, kak u paspabor-
4yuKam, cneayert y4ecTh BECbMa aKkTUBHbIE
nocsiraTenbcTBa peknambl Ha YMbl W
KOwWenskn noTpebutenein Yepes ymospu-
TeNbHblE MOLLHOCTW, Kak-TO MYy3blkaib-
Hele, PMPO 1 Tomy nogo6Heie, ykpaliao-
wue GpoHTanbHble NaHenu MarHuTon u
MUHWU-KOMMNeKCcoB. OrpoMHbIE 3HAYEeHUs
3TUX MOLLHOCTEN Ha NopsAoK NPEeBbl-
WatT noTpebnsemMyio UMK Xe M3 CeTu n
0603HaYeHHYID Menkum WwpudTom Ha
3a4Hen naHenu aTtux Xxe yctponcte. Jo
CWUX NOp peknamoaartenyt W nNpoaasubl
annapaTypsl BOnuiwe 6e3rpaMoTHO
3anaBnAloT 006 akyCTUYEeCKOW BbIXOOHOMW
MOLLHOCTW B KMNOBATTbl, COBEPLLEHHO He
nogo3peesan, YTO CyMmapHas akycTude-
CKasi MOLWHOCTb BONbLIOro cUMbOoHWYe-
CKOro opkecTpa W3 ABYX COTEH WCMONHW-
Tenen, MaMepeHHas B pexume "TyTTh"
(BCe cpa3y Ha NpeaensHon rPOMKOCTH),
pocturaet nuwe 20 BT

[PamoTHLIA BbIXOA W3 CO3AaBLUErocs
NONOXEHWA, C YYETOM BCEro nonoxu-
TeNbLHOro onbiTa Npeabliaywmx rokone-
HWIA, Tenepe MOXHO Obino 6bl nNpepno-
XKWUTb 4Yepe3 YCMOTPEHWEe B Ka4yecTee
WCNLITAaTENBHOMO NapameTpa npegenbHo-
ro HanpsKeHWs, HO HE NPOCTO B NPUBLIY-
HOM BWOE 9HEePreTMYeCcKOro aKemMeaneHTa
(RMS, cpeaHekBagpaTuyeckoro, agpdex-
TWMBHOMO 3HAaYeHWa), a B BUOE NWKOBOro
HEWCKaXEHHOro 3Ha4YeHWs HANPSKEHWUN
nogaeaemoro curHana. Takoi napameTp
WCMNbLITATENbHLIX CUrHAnoB Mor Bbl cTaThb
efuHbIM a8 YCUAUTENen, akyCcTUYecKnx
cucTem ¢ niobbiM BXOAHLIM CONPOTUBAE-
HWEeM, AN WX ronoBOK, KOMMYTATOPOB,
3NeMeHTOB PUNLTPOB.

3anac HewckaxeéHHOro 3BYKOBOro
[asneHua NpeacTasBnaeTcsl COOTHOLEHN-
eM 3TOro MNWKOBOrO HanpaxeHwsa K
pabovemy HanpPAXKeHWIo AaHHOro FPOMKO-
roBOpUTENsd, OOCTATOYMHOMY ONA O0CTWU-
KEHWS CTaHOApTHOro YPOBHA 3BYKOBOrO
OaBneHna, npu KOTOPOM CTaHOapThl
npeanuceiBaloT NPoOBOANTLE M3MEPEHUS
ero yHKUWOHaNbHbIX WHCTPYMEHTanb-
HblX NMapameTpoB kaYecTBa 3BYKOBOC-
npowv3eegeHna. A OTHOCUTENbHLIA 3anac
rPOMKOCTW 3BY4aHUs, eLE He WCKaXEH-
HOM HAOEXHO CONPAXEHHBIM YyCUNUTENEM
C MakcumanbHoW AOnNYyCTUMOW MOLL-
HOCTBIO ANS 3TOro rpoMKOroBOpUTENs,
onpefennTcs pasHuueil YpoBHeR aTux
HanpsxeHwin. TyT TONLKO cneayetr nom-
HATL O TOM, 4TO CpaBHWBaTL crneayer
HanpsxeHWa, npencrasnNedHHble B 0AHO-
pPOOHOM BWAE NWKOBLIX 3HA4YeHWiA. Takoe
npegnoxeHWe cpasy nepeseser MuHWU-
ManbHble 3HavyeHws nuk-akTopa npe-
obpasyemMbix CUrHanos B paspsag cnpa-
BOYHBIX 1 HOMWHANBHbIX NAapPaMeTpoB.

3T0ro, BNpPOYEM, BMOJHE 3acnyXwu-
BaOT W BCE OCTanbHblE HOMWHaNbHLIE
napameTpbl, coAepxaTenLHOCTh CMbICna
W NpakTu4eckas uenecoobpasHocTb KOTO-
pbiX elWweé He Bbipogunucb. K TakoBbIM
napameTtpam cnegyet OTHeCTW HOMW-
HanbHoe conpoTueieHne AC, HOMWHaNb-
HO& CpeaHee 3BYKOBOE AaBneHwe, CTaH-
DApTHOE paccTosHWe OT W3ny4arens no
M3MEPUTENbHONO MWKpPodOoHa, MWUHK-
MansHbIi 3anac NMHeRHoOCTH AX U3mMmepu-
TENLHOrO YCUNWTENA W Tak ganee, U TOMy
noaobHoe.

Kpome TOro, B CBA3WM C 3aTPOHYTOW
npobnemaTukoi, CBA3aHHOW C NOHATUEM
HOMWHanNsLHOro BXOAQHOMO conpoTuene-
HWA rPOMKOroBOpWTENEeil, AN NOAHOTHI
y4é€ta Bcex (GakToOpoB, BAWAIOLWIWUX Ha
Ka4ecTBO W HAAEXHOCTb COMNPSKeHWs
yecunutenen ¢ rpoMKOroBOpUTENAMMK,
cnegyeT 3aMeTuTb, HTO Ha NepexoaHbiX
cTaguax (aTakax) 3BYKOB CNEKTPbLI CUrHa-
NOB  CNAOWHLI W LWWPOKOMNONOCHSLI.
Bcnencrtene 8TOro Takme curHansl He
ycnesalwT NOABEprHyTLCA 4acTOTHOWN
OUCKPpUMMHAUWKM B pasgennTenbHbix
dunbTpax M NO3ToOMy OAHOBPEMEHHO
NOCTYNAalT Ha BCE rONOBKM MHOrONON0C-
HOro rpPOMKOroBOpuUTENs, ¢opmMansLHO
penana ero conpoTMBneHWe MeHblle B
pasbl, COrNAcHO 4WMCNY MONOC 4YacTOTHO
pasgenutenbHoro guneTpa (NpU pPaBHbIX
COMPOTUBNEHUSX NONOCOBbLIX FONOBOK).
OTcloga CTaHOBATCA ACHLI NMPUYUHLI He-
MNOHATHOW perncTpauny nageHuin conpo-
TUBNEHWUA peanbHOW HArpyskv Ha wM-
NYNbCHBIX MOMEHTax peanbHbiX CUrHa-
noe. eTHM Ke MOXHO UﬁbﬂCHHTb MHOro-
KpaTHble, BECbMa A0porocToswme 3ana-
Chl TOKOBbIX PECYPCOB, 3aknagblBaembie
B KOHCTPYKUWW MHOrMMK paspaboTtyuka-
MW W NPOM3BOAUTENAMW HAUBONEe BbICO-
KOKa4eCTBEHHbIX YyCUnuTenen.

MpueenéHHas UCTOPUA AONONHEHWNA,
KaKk W uenecoobpa3HOCTW PEBU3WIA W
CMEeHB! NMPUOPWTETOB, AOCTATOYHO NOKa-
3aTenkbHa C TOYKW 3PEHWUA W NPaKTUYECKNX
npofnem oTpacnu, HayYyHbIX 3aga4y cooT-
BETCTBYIOLMX ANCUMnnnH 1 obuwei cTpa-
TerMM Hay4yHoro nogxofa, O4YeHe 4acTo
HenpuMeHnmoin opmansHo 1 "8 nob".

[Mo3xe asTopy NPULLAOCE CTaTk Hayy-
HO-TEXHWYECKUM pykoBoauTenem pabo-
4el rpynnel npu BCeECO3HOM Hay4yHO-
nccnenoBaTenbCKOM MHCTUTYTE cTaHaap-
Tusauun obwen TexHukn (BHUUCOT) no
nepepaboTke OTEYECTBEHHbLIX cTaHaap-
TOB MO akyCTWKE B MOMHbLIE CMbICNOBLIE
aHanorn MexayHapoOHblX CTaHAapTOB.
Becbma HanpsikéHHana paboTta gnunace ¢
nepepsieamu 6onee roga. Ho eé pesyns-
TaThl AENCTEUTENbHbI yXe Bonee 20 netw
He TPebyioT CYLWEeCTBEHHbIX YTOYHEHWIA W
M3MEHEeHWIA B pamKax CYLeCcTBYIOLen
KOHLLENuWmn.

PagukaneHoMy nepecmoTpy napan-
NensHO CO CcTaHaapTaMmun Ha camy anna-
patypy nogeeprnace W BCH cTparterus
pa3paboToK W OCBOEHWSA CNOXHOW anna-
paTypbl B6ITOBOrO HaszHaYyeHus. MameHe-
HWS TEeXHW4YEeCKWX HOPM CTaHoapToB
CcTanu OCYLEeCTBNATLCH HEeNOCPeaCcTBEeH-
HO FNaBHbIMW KOHCTPYKTOpaMu nepcnek-
TUBHbIX HOBALMIA, a NPOodEeCCUOHANBHBIM
cTaHgapTu3aTopaM OcTaBanochb TONLKO
nx kBannbuumposaHHoe odopmneHue,
BHeapeHue, obecneyeHne HOBOI METpO-
NOrM4eckKon TEeXHWKOW W  KOHTPONb
WNCNONHEHWR.

Bo BpemeHa nepecTpoiikn fockommuTeTt
no cTaHaapTam, CKopee Ans caMmopekna-
Mbl, 4eM ANA NONb3bl AEna, BKIKOYWN B
CBOE Ha3BaHwe cnoea "YnpaeneHue Kaye-
CTBOM NpoAaykumK”. Ho 3aTa pewmrTensHan
NoNkITKA BblOaTh Xenaemoe 3a OeilcTBwn-
TentHoe agMWHMCTPaTUBHBIMKU cnocoba-
MW TakK e BbICTPO M 3aKOHYMNACH BbIHYX-
AeHHbIM BBEAEHWEM MocnpuémKkn. Paapa-
foTuMkam cTano SICHO, 4TO CTaHAApPThI
NPUHUMNKWANLHO He MOoryT cnocobecTeo-
BaTek nporpeccy paspaboTtok, Bsceraa
GUKCUPYS TONLKO OBLLENPUHATLIE NONO-
¥EHWA KakK OCHOBY ON8 gansHelwero pas-
BUTWUA CUCTEMBI NPEACTABNEHWMI O CBA3N
noTpebuTenbLCKoro cyGLeKTUBHOIO Kaye-
CTBa 3BY4aHWA C OOLEKTMBHO W3mMepse-
MbIMW MapameTpamu TOro Xe camoro
KadecTea.

JINTEPATYPA

20. IEC 268-5 Sound systems equipment.
Part 13. Listening test on loudspeakers. —
Geneva, Switseland. |IEC, 1985. MNpakTuyeckue
pekomeHgauun AES ans npodeccuoHansHon
ayguoannapatypbl. CyDObekTUBHaa oueHka
rpomMkorosopuTeneil. AES 20-1996.

ICdarom.ru — paguonio6utenam
M paspaboTumkam!
« Mporpammartopsl: "ORANGE-5",
"ORANGE-4", "Omega".
~ USB-ocumnnorpadesil:
"PV6501A", "PV6B502A", "PVE503A",
"PVB521" 1 ux moandukaumn.
Apantepbl M NporpamMmMHbie mMo-
aynn,
a TakxKe [OeCATKW TbICAY pagvo-
nertanei co cknaga.
Bcerga B Hanuyum no npweneka-
TeNbHLIM UeHaMm.
Hocraeka no Poccuu.
www.ICdarom.ru
8(985) 924-34-35
8(495) 781-59-24
info@icdarom.ru

W * &

Ona Bac, paguoniwobutenu!

PAOWO: anemeHThl, Habopkl, marte-
pwansl, kopnyca u np.

Ot Bac — onna4eHHbIR KOHBEPT ANs
karanora.

426072, r. MxeBcK, a/qa 1333.

WM 3uHHaTos P. K.

Ten. 8-912-443-11-24,

rtc-prometej@yandex.ru

P/petann oted. U umn. 9000 Tu-
NoOB, KHWMM, KOMNbOTEpsl, MNO. Baw
koHBepT. 190013, C.-NMeTtepbypr,
a/a 93, Kucenégoi.

BECNPOBOAHAA NEPEOAYA 3BY-
KA! NEPEOATHWUKW, NPUEMHWUKN,
PLL-CUHTE3ATOPGLI
www.new-technik.ru



AKycTnyeckaa cumcrtema
Verna 100A-005

A. JEMbSIHOB, r. MockBea

B KOHCTpYKUNU NPUMEHeHbl ny4Yline COBPeMEH-
Hble eBponeiickne AWHaMu4Yyeckne ronoBKH, OTBe-
4aiouue cTporum TpeboBaHnsaM, NpegbABASIEMbIM K
MOCTPOEHUIO AKYCTUYECKUX CUCTEM LONs Cambix
B3bIicKarensHbix cnywarenei. Mogens 100A-005,
kak u 50A-003 "Sevina" (QembsHoB A. "Axkyctu-
yeckas cucrema "Sevina" (Verna 50A-003)". —
Pagwno, 2015, Ne 2, c. 7—11), oTHOCUTCA K BbICLLUER
rpynne usgenun Verna.

i pegHerabaputHas mogens 100A-005  Hbl
ONTUManLHa ANs NoMeLLeHuii naowa-
asto  14..20 m° (06bEm ot 35 po

55...60 M%) npu wcnonb3opaHun YM3Y

HY-CH-ronoBku
AUDAX AM130GO0, 5"
(®panuma) ¢ anddy- |
30pamMu U3 ANNHHOBO-

Puc. 1

mowHocTeio 50...100 BT (Ha Harpyske
8 Om). H4-ronoekwm (bass reflex) — SEAS
H956, 8" (Hopeerus), ¢ auddysopammu
M3 cnnaea anioMWHWA, NTUMHEWRHBIM CMe-
LWEHWEeM No 7 MM W Pe30HAHCHOM 4acTo-
Toh okono 20 My. B CH-3BeHe NnpuMeHe-

NOKHWUCTON OPWUEHTUPOBAHHOW WU Nponu-
TaHHOW LENNoNo3sl, KapkacaMu KaTylek
W3 KanToHa, apMWPOBAHHOIO CTEKNOBO-
NOKHOM, OHW WMMEIOT NEPEMEHHOW Ton-
LWWHbLI BHELWHWEe NOABEChl W aHTUpe30-
HaHcHble auddy3opoaepxarenn. BY-ro-

NOBKW — n3oauHammyeckne — VISATON
MHT 12/8 (lepmanma), obnapawowme
KpanHe Manoin MHepPUNOHHOCTLID M Aua-
na3oHOM BOCNPOM3BOAMMLIX 4acTOT A0
22 kly, ¢ HEpaBHOMEpPHOCTbLIO He Bonee
3 nb.
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3BYKOTEXHUKA

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

PAAMO Ne 3. 2018
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C uenbid HeKoTOpOoro paclupeHus
MYy3blkansHOW cTepeobassl (B cny4ae pac-
CTOSIHWUS MEX Oy akyCTUYeCKUMK cucTema-
My He Bonee 130 cm) CH- n BY-ronoeku

CMeleHsl oT ock HY-nanyyatenei. Akyc-
ThU4eckme cuctems! (AC) yctaHasnweaoT

Ha MacCWBEHbIe

noOCTABKU
40...50 cm nnbo HakNoHAKT Hal3ad, noa-

BLICOTOR

KnagblBas ynopbsl Nog OCHOBaHWe CO CTO-
POHLI NepeaHe naHenu (kak Ha puc. 1)
Tak, 4tobbl ugHTp CH-uanyyatens "cMoT-
pen” B nMuUo cnywarens. 3TO B 3HA4YM-



TenbHON cTeneHn noasonser u3baBuTbes
OT paHHWX nNepeoTpaxeHWwid B Henoaro-
TOBNEHHOM (0coBeHHO) noMeleHnu,
KOTOPbIE B 3HA4YWTENbHOW CTeneHw mac-
KUPYIOT W UCKaXaloT NpAMOi BOCNPOW3-
BOAWMBIA curHan. PaccTosHue mexay
cucTemMamu MOXeT HaxoauTbes B npeae-
nax 150...200 cm, pacnonoxeHwe ux B No-
MELLEHWN — BOONb ANWHHOW CTeHbl, pac-
CTOAHWE Ao chywartenein — 150...250 cm.

OcHOoBHbIE
TeXHW4YEeCKHe XapaKkTepucTuku

HomwuHaneHoe conpoTusne-

HUE, OM ... 8
YYBCTEWTENLHOCTL B AMa-

nasoHe  35...18000 lu,

ABBTIM s v v diasaiaa 84,5
MouHocTe younutens, Bt ... .. 50...100
JdwanazoH BOCNPOWM3BOAUMBIX

4acToT no ypoeHio -5 ab,

T T 27...22000
MakcumanbHas WymoBan

MOWHOCTL, BT .. ..o 100
fabaputel, MM .. ........ 760x406x270
Macca ogHoi AC, Kr, He Me-

HBE o oo o oS a0 R i T 40

KpaTtkoe BOnNoNHEeHWEe K OCHOBHbIM Tex-
HWYECKUM XapakTepucTukam npueeneHo
Ha rpadukax AHX 1 NnoNHOro conpoTuene-
HUA (Z-XapakTepUCTUKKN) NPUMEHAEMbIX
ronosok (puc. 2—puc. 5). B tabnuuax
nog rpaduvkamm HY-ronoBoK ykasaHbl
W3MEpPEHHbIE XapakTepUCTWMKKM W napa-
meTpel Tuna-Cmonna. Ha puc. 2 npuee-
neHbl rpadukn aeyx HY-ronoeBok — kpwu-
Bbleé CWMHEero W KpacHoro upetos. BaxHo
OTMETWUTb, YTO KpaiHe peaxko rpadukn,
npeacTasnfemMble U3roTOBUTENEM, COOT-
BETCTBYIOT WM3MEPEHHbIM YXe Nonb30Ba-
Tenem B 6e33x0BON kKamepe. B naHHOM

cny4yae COOTBETCTBME MPakTUYECKW non-
Hoe. 410, cOBCTBEHHO, Hapaay ¢ AonNycTu-
MOR (7 MC) MMNYNLCHOM XapakTepucTu-
KOW, U NO3BONUND BbiGpaTte 3TM HY-ronos-
KW ANS aKyCTUHECKOW CUCTEMb! BbICOKOrO
YPOBHS.

[na Bonee nonHoro npeacTaBneHvs
noeegeHna CH-ronosku B pasHbix 06bE-
Max npeactaenedsl gea rpaduka (puc. 3
1 puc. 4) B obvémax 5,2 n 10 n, 3geckb
Takxke npencrasneHsl A4X apyx ronoeok.
B onucelBaemoin mogenn AC o6bém Gokca
BbiGpaH 8 n. Ha okHax guddy3opoaepxa-
Tenein ronoBOK 34eCb YCTAHOBNEHbI NaHe-
nn NMAC (naHenu akycTWM4eckoro conpo-
TUBNEHWA) Ana aeMnguposaHUa OCHOB-
HOro Pe30HaHca, HTO UHCTPYMEHTaNbHO U
CYOBEKTMBHO 3HAYMTENBHO NOBLICKMNO Ka-
4ecTBO BOCNpouaeegeHus B CH-gnana3zo-
He (580...3800 lNu), ocobeHHo cnabo-
YPOBHEBbLIX curHanoe. Ha pwuec. 5 nog
pasHelMW  yrnamu B TOpPW30OHTanbHOW
NNOCKOCTW NpeacTtaeneHsl rpadpukn A4X
BY-manyyaTtens W 4acToTHas 3aBWUCKU-
MOCTb MOSIHOFO COMPOTUBNEHUA FONOBKW
(e Z-xapakTepucTuka).

Yeptéx kopnyca AC nokazaH Ha
puc. 6. [na MUHUMW3AUMK (NpakTuye-
CKW MNONHOro ycTpaHeHma) eubpaumia kop-
nyca npu oblem 3BYKOBOM pa3BuBae-
mMom gaeneHun 90 oB (M HANW4YMKM CUrHa-
nos n obeptoHoe ao 25 u) kopnyc co-
6paH 13 aeyx cnoée daHepsl PK-1 Ton-
LWHMHOK 12 MM (CHAPYXW) U BHYTPEHHEro
cnos MDF cpenHei NAOTHOCTWU TONLWWM-
HOI 16 MM, 3TOT BHYTPEHHWIA CNON nme-
eT Bbitpe3epoBaHHbIe NONOCTW ANA yCcTa-
HOBKW pam-neperopoaok u nadenein,
obpasylowmnx CH-BY-Bokc. Ona cHuxe-
HWA OdBNEeHWA CTEHOK KOpNyca Ha HWX-
HIOIO MaHenb BHYTPW, NO BCEM NepumeT-
pam, BkneeHol Bpyckn u3 maccuea Byka
cevyeHmnem 30x30 mm. Takke Ana yMeHb-

weHus aedopmMaumii (COBUroe) B yrnax
KOpPNycoB COeAMHEHHbIE naHenu 3adpuk-
CUMpoBaHbl WkaHTamu (auameTpom 10 mm
1 anuHoi 60 mm) M3 Byka yepes kaxablie
50 mm. Mpwu cBopke KOPNYcoB NpUMeHe-
Hbl KNEW C OTBepauTenem W HanonHuTe-
namu. Bece 3Tk mMepbl nonHocTbio obec-
neYynnm HeobBxoOuMYI0 XECTKOCTb KOH-
CTPYKUWK NpW AOCTAaTOYHOW mMacce 1 06-
WKWA (OCHOBHOW) MEeXaHW4Yeckunin pe-
30HAHC KOPNYCOB HA 4acToTe OKOono
1000 Ny (06 atom nopgpobHee MOXHO
npo4MTaTe B cTaTbe aeTopa "AKycTu4de-
ckana cuctema "Sevina" (Verna 50A-003)"
B "Pagno” Ne 2 3a 2015, Ha c. 7—11).
3aech Xe CTOUT OTMEeTUTh, YTO NOAOOHbIN
"WECTKO-MHEPTHLIA™ KOpNyc NO3BONAeT B
MakKcumManbHOW Mepe peann3oBaTth BbICO-
KWA NOTeHUWan 3By4aHWA NpUMEHAEMbIX
rONOBOK, B NEPBYIO O4epedb — HU3KOYac-
TOTHbIX, ABNSIIOWMXCA OCHOBHbIM WCTOY-
HUKOM BMOpaumii. UcknioyeHne HepasHo-
MEpHbIX (N0 aMnnUTYOe W YacToTe) npu-
3BYKOB KOPMyca, CUMNLHO WMCKaXalowmx
MY3bIKanbHbIA MaTepuan, No3Boanno no-
NY4YUTb 3By4aHue ¢ obunmem HU3KOYpPOB-
HEBbLIX CWUrHanoB BTOPOro W TPeTbero
nnaHoe. Apyrumu cnosamn, Bonee pea-
NUCTUYHO BOCNPOM3BECTWU 3anNMCaHHbLIA
marepwan, B Nnepeylo o4epenb, — dopre-
NMaHo W akycTWUYeckWe My3blKanbHble
WHCTPYMEeHThI, kak Haubonee GoraTble
LUIMPOKONONOCHBIMW 0BepToHamKn, a Tak-
Ke 3ByYaHue Knaccuyeckoro sokana.
Kopnyca AC cobwpanu Ha npodpunb-
HOM MpeanpuaThK ONbITHBIE MacTepa B
TedyeHne 38 aHeir. MNpwu cbopke ocoboe
BHUMaHWe GbiNo yOeneHo KadyecTBy BCEX
npoussoaumbix pabot. 3aroToBkn Ans
naHenen nNpw ckneike BblOepXWBaANWChb
nop npeccom e TedeHmne 100 4, 00 NOAHOR
noaMMepuaauMn Knees, nocne vyero gpe-
3epoBanuck No pasmepam. BHyTpeHHue
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Puc. 6 Z
nogepxHoctT HY- n CY-00bE- 65 mM. Ha 3anHeil naHenwn, B HUX-
MOB NOKpbITEl cnoem [1BA HeW 4YacTK, ycTaHOBNEHa NaHenb ¢
(PuHAAHANA) TONWMHOW 2 MM. 4 L1375 M L2 1,24 MTH AKYCTUHECKMMM TEPMUHanamu AVC-
F) Mocne nonumepusaumMm Ha aTi . Y YY) link, maTtepwan coeauMHeHMin — na-
: 2 NOBEPXHOCTW YCTAHOBNEH 3BYKO- c1-C5 . BA1 TyHb 63. Tpyba dasouHeepTopa —
Q2 a - a 'y
5L nornotutens — TPExcnonHwit 8 OM 5 10MK %2508 SEAS VISATON BR19.24, yanuHéHHan Ha
8%  (NpowWwwTLIiA aCUMMETPUYHO TON- O q H356 40 MM.
©G  CTLIMYM HUTAMM) UCKYCCTBRHHBI N RI-R3 80m Cxema AC npueeaeHa Ha
@<=  o#Wnok nnotHocTeio 0,31 kr/m 10 L3 puc. 7. @uneTpul ana HY-3seHa —
= ' —
£ 2 1y obuweii TonwwmHon 18 mm, B ka- @—i 0,437 MIH p1=5601U  tpervero nopsaxa (18 AB/OKT.),
s 8 decTse AQONONHUTENLHOrO 3BY- . WCKNIOYaIoLWNE PE30HAHChI Many-
R o KOMOrNOWEHWS WCNONb30BaHbI =3 | yaTeneil Ha yactoTtax Beiwe 700 My,
= 3 BAZ
o0 naketTbl W3 xnon4aTobymaxHon <1 .| AUDAA B CY-gwanasoHe (580...3800 lu)
: §. BaThl U cneuuansHo obpaboTaH- C5-C8 €9 3.9 mKx AM 30)((? NPUMEHEH NONOCOBOW GUNBLTP Nep-
£o Haa wepcte VISATON (lepma- 10mMK %2508 X2508 _x= 13060 goro nopsaaka (6 n6/okT.). Mpwy aTom
c®@  Hua). Becb 06bEM CY-BY-Bokca 80m 30Ha paboTel CpPenHeYacToTHON
(8 n) MAOTHO 3anonHeH 3ToMA RS 10 c10-c12 Cf‘l“CfZOJ TMKX1608 ronoBkM "3axoAuT” B 30HY paboTbi
LWepPCTbLIO. TMKx1608 Fp,=36800fy HY-vanyyarens, obecneymsasn Heko-
MNepenHas naHens KOpnycos 1 .Pz TopbiM obpazom Gonee uenbHoOE
OKpalleHa Kpackoi Ceporo Lee- 3By4aHue. Becb xapakTep BOCNPOW3-
Ta nog "warpeHs”, ocTanbHbie R6 10 3 . B8A3 BEAeHWA, ero 3ByKOW3BNe4yeHwe,
o OKneeHbl KannBpORaHHLIM LIMNO- C24 VISATON My3bIKanbHOCTb, MWKPOAWHAMUKE
S HOM "Makore”, nokpbIThl TPEMSA c13 0,47mMKx 2508 MHT!Z/{} onpenensainTca B OCHOBHOM 3BYy4a-
& CNOSIMK NONYTASHLEBOro naka u 0.47 MK * L *~Y B0m Huem ronoeku AUDAX AM130GO,
2 oTnonupoeaHsl. Ha HuxHel na- ;259 B | LY% 0245MMH KoTopasi 6e3 23ByKOBOrO LUBAa COEAN-
o HenW, No yrnam, ycTaHOBMAEHb HeHa ¢ BY-ronoBkOW, NOAKMiOYEH-
= YeThipe CTanbHbiX KOHyca, WX HOW Yepe3 GUNLTP TPETLENO NOPAL-
5 BbiCOTa — 45 MM, gnametp — ka (18 gb/okt.). Noatomy MUHK-
o 30 mm, omnameTp d¢naHues — Puc. 7 ManbHOe PaccTosHWE OT chnyware-



N8 0o AWHWK, COEAMHRAIOWER akycTuye-
CKWe CUCTEeMbl, OOWH MeTp (Npwn paccTos-
HAW Mexay KaHanamu B npegenax

2..1,6 m).

B dunbTpax vcnonb3oBaHbl KaTyLIKW
wHpykTneHoctn ERSE (CLUA), HamoTaH-
Hble MefHbIM MpPOBOAOM AWaMETPOM
1,3 MM Ha marnuTonpoeogax (L1, L2),
ocTanbHble — MPOBOAOM AWaMETpPOM
1 MM npu BeckapkacHoit HamoTke. Bce
KoHaeHcaTtopel — K73-11 (Poccus) Ha
HOMWHanbHoe HanpsixeHwe 250 B, peanc-
Topsl — MUNDORF (lfepmanus). MoHTax
GWNLTPa BeINONHEH 6e3 CoOeaUHUTENbHBIX
npoeogos. OcTanbHble COEAWHEHWs —
MHOFOXWABHBIMW  MEAHBIMKW  (4YMCTOTa
99,99 %) npoeogamu ceuyeHuem 1 mm°
(Poccwa). NapameTpel aneMeHToB QUnbT-

poe nogobpaHsbl ¢ ToHHOCTEIO Ao 0,5 %.

B HY-3BeHe MOXHO WCNONbL30BaTh
coBpemeHHsle ronoskm SEAS H1208. B
CY-ananazoHe, 6e3 WM3MEHEHWIA akycTu-
yeckoro odQOpMAEHWS W 3NEeMEHTOB
duneTpa, MOXHO YCTaHOBUTHL AUDAX
HM130G14 unu AUDAX HM130G0.

3ByYyaHne akycTU4Yeckux cCUCTeM noa-
BONSIET NErKO OTANYUTL CMEHY 3N1EMEHTOB
0OCTaneLHOro ayanoTpakTa.

3kcnept A. ABaTuHaH (r. Mockea) oT-
METWUN "BLICOKYIO MY3blKanbHOCTb 3BY-
HaHWA MNPKY MHOrOMIaHOBOM (o rnybuHe)
BOCNPOU3BEAEHUN MY3bIKalbHbIX MPO-
rpammMm Knaccu4yeckoro W Axa3oBoro
penepTyapa, ux peanicTMYHOCTb, a Takxe
LUMP oK HaCTOTHbM ananasoH axycmt.'e—
CKuX cucTem”.

FeHepaTop ANna ABUurartend

ACK 50 8 Y

M. AKYLUKWH, r. Tomck

AByx¢a3Hbie cuHxpoHHble anekTpoaBurarenu TCK-1, a zarem
ACK 50 npumeHannuche B OTe4EeCTBEHHbBIX NPOUrPbIBaTENAX rpamnna-

cTuHok "dnektponuka 51-01",

"QnexkTpoHuka 0127,

"3nekTpoHnka

3M-030", "PagunotexHuka 3fM-101". YpoBeHs pOKOTa TaKkoro ABuUra-
Te/ss MOXHO CYLWEeCTBEeHHO NOHU3UTb, NPaBUIbHO MOCTPOMUB NMUTAIO-
LM ero reHepatop. ABTOp [4esnTcs CBOMM ONbITOM CO34aHNsS TaKko-

ro reHeparopa.

» anekTponpourpeisatene “"Bera-106
cTepeo” ¢ 3MY Unitra G602 [1] mHe
HUKakK He yaasanock n3baBuThca OT O8TO-

Hauun 1 nnasaHua metok ctpobockona. A
yctaHoBun B Hero asuratens OCK 50 c
reHepartopom oT "3nekTpoHunkn 012" [2],

A. DembaHoB.
vernaaudio@gmail.com

* * *

MeuaTtHble NnaTtel, HABoPL! U MOAaYNU
JNau3zap, DJ200, MuHuamn.
www.zwuk-serwis.narod2.ru

* * *

Cpo4HOe W3roTOBMEHWE MedYaTHbIX
nnar.
WhatsApp, Viber +7-926-092-98-37.
0121902@gmail.com

HO ABuWratenb cosfasan OWYTUMbIA HU3-
KO4acCTOTHbIW ryn, MeLlalowmii NpocnyLwn-
BaHWio. XoTs Noabopkoil KOHABHCATOPOB
¢azocaBMralollen uenu MHe ypanoch
0oBUTLCHA NPUEMNEMOro YPOBHA POKOTA,
OH BCE paBHO XOPOLWO NPOCAYLIWBAnNcs B
naysax mMexay mMysblkansHbiMW NpoOW3Ee-
aeHvamu. Mockonsky dasocasuraloumi
y3en nutanca HecTabunuanpoBaHHbIM
HanpsixeHuem, npu konebaHuax Hanps-
MEHWA B NUTAOWER CeTU MeHANCH 1 Ypo-
BeHb pokoTa. Takoi xe reHepatop ycrta-
HaBNWBANW W B NPOUrpeIBaTENN "INeKTpo-
Huka B1-01", "3AnekTpoHuka 3M-030".
MpoynTas XOpoLIKMe OT3bIBLI O reHepa-
TOope 13 "PaguorexHukn 3M-101" [3], 8
NOBTOPWN €ro reHepartop Ha gpyron ane-
MeHTHo Base. Ho pokoT ecé pasHo nobe-
AuTb He ypanocb. OH Obin OWYTUM Ha

R830k R1333«k —
] xs1 -.?Dr
13
7 2
3/
) =
EL1 — 1 | ka1 w;
CMH-5.3-20-2 Rasalx
i3-20- R11330 R16470 £~ - b o
ey
X :,_%_I_ [I] R23 TDA2030A 3|
160 DAZEMUELA‘ Nros 21 > ELS‘Z VD3 VD5 +17B= i
+—| 1 W, Vo1 & VD2 /{470 w [agena2agromza L c20 7
I U sem2t2adponiza_L cio | - 220w
K11 /K61 - Tzzou ) 8/
+12B -12B +12B +—>-128 [ 9
& | | = %
/1 R1 [/ RS 1L220M“ ez L. o R gany vl St ool e 2 R | 12/
/|43 k7|33« T 258 T100HT1DDH —F X258 x25B T1UUHT100HT 1 N
s
R311 OHTRONE
R26 220 k 53—@" 17
= Ki K2 K3 K4 Kb R32 1 5
6
- I
- R34 1
KTg14r ~128 Ro8200 O BoRSF 4
1
L | | 5
__DA4 <
C8 100 [;‘2030“4 o | TR 6
¥, VD4 VDo + 17].R35 10«
U 15¥2n212a80 212124
o i —1pp —c21 | |raz 104
-u - -12B TZ?OH 8‘!—-—
R2 Ra
68k 143k +12B -128
R3 R? L cs .. c1s L c17 ngglf;‘ IR0
15« TLJ15« T'lUOH T100H T 20 e T100HT100HT 20 M o
06w, .

()
W
<
A
®)
-
=
L
=
S

niolpei@}nsuod :1I9ooduog
ni‘olpeigjiew yate1d wandy

8102 "€ 3N oMivd



=
I
>
w
=
(®)
4
b
[11]
y)

Mpuém crartei: mail@radio.ru
Bonpocsi: consult@radio.ru

PALMO Ne 3, 2018

33 06/MUH, xO0TA Ha 45 06/MWUH NO4TH
oTcytcTeoBan. C Takoi xe npobnemoi
MPWLINOCE CTONKHYTLCA M B NPpOWrpLIBaTe-
ne "3Onektponuka 3M-030", reHepatop
KOTOPOro NOCTPOEH NO APYroi CxeMe.
Oka3anocb, 4TO NpW CepUitHOM Npo-
naeoacree aeuratenei OCK 50 mux o6-
MOTKWM HamaTbiBaloT 6e3 nogcyéra yncna
BWTKOB, NO3TOMY WX CONPOTUBNEHWNE NO-
ny4aeTca pasHeiM. Hanpumep,
B MOEM 3K3emnnape gsurare-
na — 100m n 8 Om. Tonbko
nobaBve B reHepatop perynu-

T1 TNN260-220-50

puc. 1. TpaHcdopmarop T1 TMNN260-220-50
BmecTe ¢ pesuctopamu R38, R39 1 koH-
peHcatopom C22 BbIHECEH M3 NPOMUrpbl-
patensi. OH CoeaWHEH C BbINPAMUTENAMMN
Ha awopax VD9—VD14, Haxopswmmucs
Ha nnaTe reHeparopa, Xrytom nposoaoB
ONWHOW 1 M C He NoKa3aHHbIM Ha CXeme
pasbLEMOM, YCTAHOBAEHHbIM Ha 3agHen
CTEHKE NpourpbIBaTens.

Rﬂ 1 VD8 QZ‘Q&

nnate 3MY B Uenu eé suiBoaa 1 NnasBkylo
BCTaBKY, a Takxe TpaHcdopmarop nura-
Hua 3MY HyxHO ypanutk. Tenepe 3MY
oyner pabotaTte OT BAOKa NWTaHUA reHe-
paropa.

KonpeHcatopsl C1—C3 — K71-7,C8 —
KT-2, ocTtansHble (3a WCKNIOYEHWEM
OKCWUAHLIX) — K73-17. MNMonuctuponsHbie
KoHaeHcaTtopbl K71-7 npUMeHeHsbl Tam,

roe TemnepaTypHbie YXogbl
EMKOCTW CYLLECTBEHHO BAUAIOT
Ha 4YacToTy U dasy konebaHwmii.
CornacHo [B], EMKOCTb 3TUX

POBKY aMNAUTYabl HANPAXEHWS +—=+17 B | KOHOBHCATOPOB Ha NOpPAOOK
Ha "¢pasosoir” oOMOTKe asura- C23 + C27 30 MEHbLUE 3aBUCUT OT Temnepa-
Tensi OTHOCUTENLHO OCHOBHOM 100w 2000 wm 100 W Typbl, Yem y K73-17. EmkocTe
! - x 258 ’ 5
yaanock A0BWUTLCH MUHUMYMma 11 T T koHaeHcaTopa C2 MO)K%nga—
pokoTa. g xoauTees B npepenax 0,25...
Heobxoanmo oTMETUTL, HTO ~10B 0,47 mkd, HO NpK eé nameHe-
Takaa Xe perynupoeka npeny- -|R38 R411 HWW OTHOCWMTENBHO YKa3aHHOW
- 13 —1
CMOTpeHa B npowrpeiBatene 10 5 'ﬁ{ Ha cxeme HyxHo obpaTHo npo-
Thorens TD125 [4]:], NPUYEM = ~10B|== 100 u oL 614 NOpUNOHANBLHO W3MEHWTb W
caeur ¢aswel ocTtaércs Hems- o | C22 14 2L1212A CyMMapHOe CONpOTUBNEHWE
MeHHbIM. Kpome Toro, B rede- (& T 1908% b | c25 $ +=+128 | Nap peaucropos R2, R3 u R6,
patope aTtoro npowurpeigatens | 108 ——100H +_L c28 c31 R7.
WCMONB30BaHbl ABA YMOLLHEH- 16 R42 1 10902%'-&“ 100 1 Pene K1—K6 — P3C55A
Hbix OY, @ aMnaMTyaa W casur - ':"1%9 17 = T OBy | VCrnonHenns PCA.569.600 nam
¢assl CUrHanoB, YNpasnaoLLmMx o i c29 cx PC4.569.625 ¢ HOMWHaNbLHLIM
aAsuratenem, He 3aBUCAT OT 10000 Mk x o HanpsxeHnem obmoTkn 6 B.
konebaHuili HanpAXeHWs nu- g b x25B d Namna HakanueaHwa EL1 —
TalWen ceTi. 1 —t Ca6 » +—=-12B | mwuHunaTiopHaa CMH-6,3-20-2.
Ona nogoepxaHWA NOCTO- ng_s BTWOHVDM 12A MoacTpoeyHbie PesncTopbl —
AHHLIM BPaLAIOWEro MOMEHTA 20 F.@? %292 Cns-3. lMepen MoHTaxom B
Ha Bany asuraTtens npu vMame- . reHepaTop HYXHO NepesecTu
HEHWW HacTOTkl €ro BpalleHns Puc. 2 WX OBWXKW B CpegHee nono-
PEKOMEHAYEeTCH NuTaTh 06MOT- ¥eHune. YCTaHOBNEHHLIA Ha
KW ABUraTens oT UCTOYHWKORB TOKa, ynpas- naHenn npourpeiBaTens BMecTo LwWTaT-
nRemelx Hanpsxennem (MTYH). C Hummn XP1 HOro I'IEE)BMEHHbIﬁ pe3ncTop TO4YHOR
OBWraTent CTapTyeT O4eHb NnaeHo, a {1 noacTpoikn ckopoctu R1 (pumc. 3) —
ﬁg&;:ﬂ:&ﬁ: :I;)ﬁ %gi%ff:;:g:,“ﬁai?)ﬁ 2 LU CHE’I-D?I?DEO(P:[::MCEI-IS;\EAD“I DA3 ycTaHOBNEHbI
Benbii
KeHun, yem 6e3 UTYH. HTobbl yMEHbLUNTL /3 Benbii Ha OQHOM TEennooTEO4E, a MUKpOocxema
POKOT, 9 ycTaHoBMN Ha o6MOTKax apurare- N 1 DA4 — Ha gpyrom. OBa OHW AOMXKHGLI
nst MUHUMAnNLHOE Hgl'lpﬂ)KEHHE‘ npu KOTO- Z4 io E":thua @.D.CK 50 WUMeTb nnowanb O%ngmu&"fﬁ noBepx-
pom Ban ewé crabwnbHO BpallaeTcs, a HOCTW He MeHee cm®. Mukpocxema
pPOKOTa HE ChbIWHO. YpPOBEHbL pokoTa f <5 DA2 HarpeBaeTcs He CUNBHO U NPW Xena-
OLEHMBAN C NOMOLLBLIO CTETOCKONA. g ll+17B 2 HWW €€ MOXHO YCTAHOBWTbL HA OTAENbLHbIN
Mony4ueluascsa B peaynsrare NPUHLK- N = TENNOOTBOA C NNOLWanbLio oxnaxoaowen
nuanbHas cxema redeparopa npegcras- Z1 1|06y, 3 | Keusenam nosepxHocTh okono 20 cm?. Ecnmn mukpo-
neHa Ha puc. 1. E€ ocHOBOW nocnyxuna N Mvok nnars MY cxembl DA2, DA3 ycTaHOBNEHbI PAOOM,
cxema na [3]. B kavectBe MOLWHLIX OY £a 12| ¥ KkHonKam koHgeHcaTopsl C4, C7, C9 1 C11 mMOXHO
npuMeHeHsl  Mukpocxemsl TDA2030A NCKNIOYUTL. HToBbI NPeaoTBpaTuTs CaMo-
£9 ||33/45 B
(DA2—DA4). dasospaliatens NOCTPOEH e R16.8 Bo30yxoeHne mukpocxem DA3 n DA4,
Ha QY KP140Y[1408 (DA1). Job6asneHst 212l "Jacrera koHgeHcaTopsl C20 1 C21 ponkHel ObITh
noacTpoedHsie peavctopsl R18 n R21, % TO4HO" PacnonoXeHbl Kak MOXHO Bnuxke K KX
peryaupylowme aMmnauTyny curHana Ha BhiBOAAm 2 1 4.
Bbixogoe dasoepawarend. Ha Mukpocxe- KOHCTPYKTWUBHO reHepaTop BCTPOEH B
max DA3 n DA4 peanusosaHbl UTYH. Puc. 3 Kopnyc npourpeieatens "Bera 106 cre-

MNa peauctopoe R35—R37 cobpaH
KOHTPONBLHbLIA CYMMATOP HanpaXeHWin Ha
obmoTkax asuratens. NoAkNoYMB BONLT-
MEeTp nepemMeHHOro HanpsaXeHus K ero
BbiXxoay (rHesgy 6 AwarHOCTWYECKOro
pasbéma XS2), MOXHO rpyBo OUEHUTL
cosur das mexay aTUMK HanpsKeHNaMM,
kak onucaHo B rnase 1.1 ctatem [5], Hanu-
caHHoW ewé B 1987 r. Mpu paBeHCcTBE UX
amMnnuTys U CUMHGAasHOCTW amnnutyna
cyMmMbl ByaeT MakcumMmanbHoMW, Npy NpoTK-
BOMA3HOCTW — HYNEBOW, a nNpu casure
¢as Ha 90° — paeHoit 0,707 makcumyma.
TouHo 90° rpagycoB ycTaHaBnMBaTh HeT
CMbICNA, Tak Kak B cTaTke [3] ckasaHo, 4To
Y KaXO0ro KOHKPeTHOro gsurarens MuHu-
MyM BWBpauMM JOCTUraeTcs Npu pasnuy-
HOM, oTnnyalowemcs ot 90° casure dasbl.

Cxema 6noka nuTaHWa redHeparopa
v3obpaxeHa Ha puc. 2, Hymepauus ane-
MEHTOB Ha HeWl NpoaomKaeT Ha4aTylo Ha

Pa3témM XS1 reHepaTopa, BbIHECEHHbIA
M3 HEro Ha Xryte npoBOOOB, NpUcoenn-
HAIOT K CNeuuansHO YCTaHOBNEHHOMY Ha
nadenu 3MNY Unitra G602 pazvémy XP1.
Cxema coefIMHEHWA 3TOro passvéma c 3ANY
nokazaHa Ha puc. 3. Mmeswwiica B 3ANY
apurarens 3ameHdéd Ha 1CK 50. Noggnio-
4asa ero BbIBOALI K pasbeémy XP1, BHUMaA-
TentHo cnegwTe 3a Tem, 4Tobbl Benbie
npoeoga, naywme ot obmotok | u |l geura-
Tena, He OLINW NepenyTaHbl, UHAYe HOp-
ManeHan pabota MTYH Bypert HapyweHa.
CoeauHss pa3bém ¢ BbIBOAAMW Ne4aTHON
nNaThl, HYXHO COXPaHWUTE U NOOKNKOYEH-
Hble K 3TUM BbIBOAAM NMPOBOAA, UOYLIME
OT HWUX K KHOMNKam ynpaenedHwa 3MY.
MepemeHHbIM pe3ncTopom R1 3ameHsoT
umetowmriics B 3MY perynatop 4acTtoThbl
BpalleHWa Aucka. YCTaHOBNEHHYKD Ha

peo” v pacnonoXxeH B HEM Tam, rae paHb-
we 6bin TpaHcdopmatop nutadus. MNnata
reHepaTtopa CKOHCTpyWpOBaHa Takum
oBpasom, utobBel B NONHOCTBIO COBpaH-
HOM nNpowrpbiBaTene 4Yepes cneunanbHo
Bblpe3aHHoe B erop 3ajHeil CTeHKe OKHO
MOXHO BbiNO perynuposaTk NOACTPOEY-
Hble PesncTopsbl, 40OMBasCbs MUHUMANb-
Horo pokoTa. o oKoH4YaHWuW perynupos-
KW OKHO 3aKPbIBAIOT CNEUWanbHON KpPbliLl-
KOW.

HanaxuBaHune reHepartopa

1. MNpwv nepeom 3anycke reHepartopa
npyucoeanHUTE K ero Bbixogam BMECTO
0BMOTOK ABMraTens MOLLHbLIE PE3UCTOPSI
8 Om 5 BT. 3ateM ¢ NOMOLLBLIO OCLUANO-
rpada ybeamTecsh, 4TO Ha rHéspax 1 n 2
AWarHoCTU4YecKoro passéma XS2 npucyT-
CTBYIOT HEMCKaXEHHLIE CMHYcouakl. Noa-



CTpoe4yHbIMK peancTtopamu R15 n R16
YCTAHOBWTE aMnauTyay CWHycowabl Ha
rHeane 1 okono 8 B npw oBoux nonoxe-
HWAX NepekniYaTens 4acToTel Bpalle-
HUWA.

2. MogkniounTe K BhIXO4am reHeparo-
pa o6MOTKW ABUraTens.

3. YcTtaHoBWTE NOACTPOEYHbLIMK pe-
auctopamu R13 n R14 (npw cpepgHem
NONOXeHUW OBWXKA NepemMeHHoro pesm-
CcTOpa, HaxoAsWeroca Ha naHenw npo-
urpbiBaTensi) TO4YHbIE 3HAYEHWSA YacTOoThl
BpalleHus aucka.

4. MNogkniunTe BONETMETP NepemeH-
HOFO HanpskeHws K reHesny 2 pasdbéma
XS2. MNpocnywweana ryn aosuratena cre-
TOCKONOM (rONOBKY KOTOPOro Nonoxure
Ha naHenb npourpeieatens), nobenTecs
MWHUMYMA Fyna NoACTPOEYHbIMW pe3n-
cropamn R18 1 R21. Mpw 3TOM TaXENLIA
auck ponxeH ObITe HageT Ha Ban.
3aduKcupyiiTe nokazaHwa BONLTMETPA,
COOTBETCTBYIOLWWE MWHWUMYMY ryna,
yT0Obl B AanbHerweM MOXHO 6bin0 BEP-
HYTbCA B 3Ty TO4YKY, HE NpocAylwunBas
ryn, a no nokasaHWam BONbTMeTpa.
WMHorpa ryn aguratens nponagaet npw
OOHOM MONOXEeHWW NOACTPOEeYHOro pe-
3UcTopa W BHOBb NOABASETCHA Npwu Apy-
rom. B atom chaydae HyXHO 3anucatb
nokasaHwa BONbTMETPA B MOMEHTLI Npo-
nagaHua W NOABNEHWA ryna, BblMUCNWThL
WX cCpedHee 3Ha4YeHWe W YCTaHOBWTL
OBUXOK NOACTPOEYHOro pesucrtopa B
COOTBETCTBYIOLWEE 3TOMY 3Ha4YeHUIO
nonoXeHue.

5. MoaknyMTe BONETMETP NEPEMEH-
HOrO HanpsXeHus K rHesny 6 pasnéma
XS2. Perynupya cosur ¢assl noacTpoed-
HbiMK peaucTopamu R3 1 R7, nobeiTecs
MWUHWUMYMA ryna 1 3adukcupyinTe nokasa-
HWA BOnbTMeTpa. [anee nogknioyute
BONLTMETP NEPEMEHHOr0 HanpsKeHWs K
rHe3ay 2 pasbéma XS2 W ymeHbliainte
noacTpoeyHsiMmn peanctopamm R15 M R16
HanpaxXeHWe Ha 3TOM FrHe3ge ao Tex nop,
noka BpalleHWe gucka ocTaértcs cTa-
BUMbHLIM, @ 3anyck OBWratens yBepeH-
HbIM Be3 subpaumii.

B peaynsrare pokoT Agurarens co-
BCEM He CrbllUeH Aaxe B naysax, a cTpo-
HOCKONUYECKNE METKN HEMNOABUXHBI.

OnWcaHHbLIi reHepaTtop MOXeT BbiTb
PEKOMEHA0BAH ANA YMEHbLUEHWA pokoTa
BO BCEX NPOWUrpLIBaTENAX, FOe ycTaHoBne-
Hel geuratenn ACK 50 unm TCK-1.
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HOBOCTU BELWWAHUA

Pazpnen Begér B. NYJISEB, r. AcTpaxaHb

POCCHA

ANTAWCKWUA KPAW. dunnan PTPC
"Antainckmia KPTIL" 29 pexkabpa Hayan
TPaHCNAUMIO paguocTanumm "KatyHe FM™
C MCNONL30BAaHWMEM HOBLIX MEpPeaT4HMKoB
B n. benoBcknin Tpouukoro panoHa Ha
vyactote 104,1 MI'y » B cénax:

— Antaiickoe Antaickoro panoHa —
Ha yactoTe 101,5 MIu;

— 3aBbanoBo 3aBbANOBCKOro pano-
Ha — Ha 4acToTte 103,8 MI'y;

— 3anecoso 3anecoBckoro panoHa —
Ha vactoTe 105,2 MTy;

— Knioun KnioyeBckoro panoHa — Ha
vyactote 104,5 MI'y;

— KpacHoropckoe KpacHOropckoro
paioHa — Ha 4yactoTte 101,5 MIy;

— KpacHolwgkoso KpacHOLEKOBCKOrO
paioHa — Ha 4acTtoTe 105,4 MIy;

— MaHkpywwmxa [MaHKPYLWUXUHCKOro
paioHa — Ha yactorte 101,9 MIu;

— Pebpuxa PebpuxuHcKoro paioHa —
Ha 4acToTe 103 Mlu;

— PoguHo PogwHCKOro panoHa — Ha
vyactote 103 MIu;

— Tonymxa TONYMXMHCKOro paioHa —
Ha 4acTtoTe 106,1 MI'u;

— TiomeHueeo TIOMEHLEBCKOro pai-
oHa — Ha 4yactote 103,1 MIy;

— LenwHHoe LlenvHHoro paioHa — Ha
yactote 102,1 MI'y;

— Hapblwckoe  YcTe-KanMaHckoro
paioHa — Ha 4actoTe 102,3 MIu,.

MOLHOCTb Ka¥[oro paguoseljatens-
Horo nepepatdmka — 200 Br, curHan
nocryneH Bonee yem 200 TeicAYam 4eno-
BEK.

PapuocTtaHuma "Katyde FM™ Bnepssie
3a3py4ana er. bapHayne 1 deepansn 2011
Ha uactote 88,7 MIu. Kpome kpaesoi
CTONWUbLI, BELWaHWe BeOEeTca eweé B
17 ropopax n cenax kpas (MCTOYHWKW —
URL: http://altai.rtrs.ru/tv/analog/rtrs-
nachal-translyatsiyu-radiostantsii-
katun-fm-v-14-rayonakh-altayskogo-
kraya/ w http://altairegion22.ru/
region_news/radiostantsiya-katun-
fm-nachala-veschat-esche-v-14-
munitsipalitetah-altaiskogo-
kraya_648216.html (23.01.18)).

AMYPCKASl OBJ1. B nocnegHwe aHW
2017 r. B Amypckoit obnactu Hauana
BelaTe HoBaa pagvocTaHuws "Komco-
MOnbCkan npaega— BnaroeeweHck”. Ha
yacrtoTte 100,6 MI'y asy4aT dpenepanbHsie
W MECTHbIE HOBOCTW, MHTEPBbLID C rOCTAMMK
n 3sesgamu. OT Apyrux cTaHuuii ropoga
OHa npuHUMNUanbHo 6yaeT OTAMYaTbes
dopmaTom. 3TO He My3blKanLHOE, a pas-
ropopHoe paauwo B dopmarte “history
channel” (wctouHuk — URL: https://
www.amur.kp.ru/daily/26778/381266
0/ (23.01.18)).

BYPATUSA. 16 aneaps kK permoHansHon
ceTn paauocTtaHumi "Love Radio” npuco-
eguHunace ctonuua Pecnybnuku bypaTtus
r. Ynau-¥Ypna. Yeneiwarte nporpammel CTaH-
UMK B KPYNHOM KYNbTYPHOM, Hay4HOM W
NPOMBLILLNIEHHOM UeHTpe BocTo4HoR
Cubupu MoOxHO Ha uvactoTte 89,2 MIy

Mpumeqanne. Bpems scioay — UTC.

Bpema MSK = UTC + 3 4.

(vctounmk — URL: http://www. krutoy-
media.ru/news/5088.htm (23.01.18)).

KEMEPOBCKAY OBJ. 31 gekabps
dunnan PTPC "Kemeposckmii OPTML"
Ha4yan TpaHcnaumio paguocTaHuuu "Pa-
avo Poccuu™ B . KemepoBo Ha 4acrtoTte
103,7 Mlu. Mo pewerwnio BITPK Bewwanve
"Pagno Poccun™ Ha vacTtoTte 66,56 Ml
npekpaweHo (ucroyduk — URL: http://
kemerovo.rtrs.ru/tv/analog/rtrs-
nachal-fm-translyatsiyu-radio-rossii-
v-kemerovo/ (23.01.18)). _

KPACHOAPCKWUWN KPAWU. B Hauane
2018 r. camas nporpeccueHas M MogHas
ctaHums Poccuu "Energy” sassyyana B
r. Kavcke, ropoae Ha BocTtoke KpacHosAp-
CKOro kpas. Yenbiwarte CTAaHUWIO MOXHO
Ha YactoTe 102,2 My, (wctoyHmk — URL:
http://www.gpmradio.ru/news-
page/uid/13466 (23.01.18)).

KYPrAHCKASl OBJ1. K pervoHans-
HOW ceTk "Paguo Jaya” npucoeamHuncs
r. KypraH. JIMueH3na Ha ocyLLecTBNeHne
pagvoBelanna npuHagnexut "Krutoy
Media". Ycnblwate nepegayn ctaHumm B
agMWHUCTPATUBHOM UeHTpe KypraH-
ckoih obnacTM MOXHO Ha yvacToTe
91,4 Ml'y, (ncto4Huk — URL: http://
www. krutoymedia.ru/news/5094.html
(23.01.18)).

OMCKAS OBJ1. B r. Omcke ¢ 15 siHBa-
pa oduUManbLHO NPEKpPaTuNoch NPoBOA-
HOe paguoeewadwe. MNpuuvHOA npekpa-
LLLEHWA TPAHCAALMK CTan 0TKa3 MPKYTCKOA
KoMnaHum obcnyxueaTte pagvocetb. 3a
nocnegHue roasl 4ucno aboHEeHTOB Npo-
BOOHOrO pagvoBeLlaHua COKpaTtunock
npakTU4eckKn B Tpu pa3a — ¢ 15 0o 5 TwI-
cA4. PagwoceTe vcyesana B aomax, rgoe
NPOBOAMNCA KanpemoHT kpoenwu. WMpky-
TAHAM CTaN0 HEBLIrOQHO 0BCNYyXUBaTh
paanoceTb, U KOMNaHWA NpekpaTuna npe-
A0CTasneHwe aTon yenyrn.

B cenbckmx paitoHax Omckoi obnacTtu
NPOBOAHOE Panuo ncyesno ewe e 2005 r.,
W Tenepb Tam NPakTUHECKN HEBO3MOXHO
YCNbilaTh TakWe rocydapcTBEeHHbIe pa-
awnocTtadHumwm, kak "Paguo Poccuun” wn
"Mask” (nctouHuk — URL: hitp://www.
omskinform.ru/news/115113
(23.01.18)).

NCKOBCKASA OBJ1. 3 aHeaps 2018 r.
Ha vactote 105,8 MIy B . MckoBe 3a3BY-
yano "Paauwo PoaHeix Jopor” (MCTOYHWUK —
URL: https://vk.com/radiord?w=wall-
143202128_1534 (23.01.18)).

POCTOBCKAS OBJ1.15 anBapsa ¢wu-
nnan PTPC "Poctoeckuil OPTIL" Havan
TpaHcnauuio paguoctadummn "Paguo Poc-
cuK" C BKNIOYEHWEM MECTHLIX NMporpamm
[TPK "O0H-TP" B r. LWaxtel Ha yacToTe
102,9 Mrlu,

BbicoTa nogseca nepeaaiolen aHTeH-
Hbl B 1. WaxTel — 75 M, MOLWHOCTL nepe-
patumka — 1 kBT (uctounmk — URL:
http://rostov.rtrs.ru/tv/analog/rtrs-
nachal-translyatsiyu-radio-rossii-v-
shakhtakh/ (23.01.18)).

18 aHBapa B adwupe r. Poctosa-Ha-
JoHy nosBwunace HOBas pagMoOCTaHUWS
"Mup"”, KpyrnocyTo4HO Bellawwas Ha
yacrtoTte 90,6 MI'u. PernoHansHas peaak-
uua B PocToee-Ha-[loHy Bynert perpaHc-
NUpoBaTb MOCKOBCKYID Nporpammy w
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roToBuTL ABe cOBCTBEHHblE PYyOpMKK:
exenHeeHulii BeYepHuin "Hac ana eac”, a
Talkke ABa pasa B Hepjenio B adup Gyaer
BbIXOAWTE nporpamma  "Ceou niogn”
(nctoyHuk — URL: http://newsdelo.
com/2018/01/18/paguo-Mmup-Haya-
no-pewaHue-g-pocToBe-Ha-4/
(23.01.18)).

C 1 aHeaps Ha yactoTte 101,6 My B
Poctoee-Ha-[loHY 3BY4YUT pagnocTaHuma
"Love Radio". OHa cTana BoCbLMO# B NOPT-
¢dene GpeHOOB rpynnbl KOMNaHwii "Bbl-
Bepun pagno” (nctodHuk — URL: http://
rostov-na-donu.gkvr.ru/news/
the_group_of_companies_vyberi_radio
_launches_broadcasting_love_
radio_in_rostov_on_don/ (23.01.18)).

PA3AHCKAS OBJ1. C 1 auBaps niobu-
Mas pagvocTaHLMA HECKONbKWMX MoKone-
Hui "Petpo FM" Ha4yHET BewaHwe B
PsasaHckoi o6nactu. B roponax CKonuH 1
CacoBo — Ha uactote 102,2 My, B
r. Kacumose — Ha vactote 102,8 Mlu, B
0b6nacTHOM UEHTpe — Ha uvacToTe
105,4 MI'y, (ucto4Hmk — URL: https://
vk.com/retrofmryazan?w=wall-
44921257_1077%2Fall (23.01.18)).

CTABPOMNONBLCKWUU KPAW. Paauo-
ctaHuma "Pagwo PogHuix Jopor™ nosem-
nack B acdupe r. Ceetnoropcka 18 aneaps
Ha vacrote 104 MIy (uctodHmk — URL:
https://vk.com/radiord?w=wall-
143202128_1724 (23.01.18)).

TBEPCKAS OBJ1. K ceTu pernoHans-
HOro BewaHwuss paguocTaHuum “Love
Radio” npwcoegurunca r. Yoomna. Yac-
TOoTa BewaHua — 104 My, (MCTOYHMK —
URL: http://www.krutoymedia.ru/news/
5084.html (23.01.18)). .

XABAPOBCKMWU KPAW. Xabapos-
cKaa Kpaeeas pagwocTaHuma "BocTok
Poccun™ yeenuyuna KoOnW4ecTBO TOYEK
YKB-gewaHua B kpae, Tenepb craHumsa
nossunace B r. CoeeTckan [aBaHb Ha
vyactoTte 103,6 Mlu,.

Kpaeeaa paguoctaduma "Boctok Poc-
cun” cTana camoi KpynHOR pernoHansHon
paguoceTbio Ha JanbHem Boctoke. Ha
CEroAHAWHWA OeHb B pacnopsXeHun
cTaHuMn mmetotTea nate YKB-nepepatun-
koB B Xabapoecke, KOMCOMONbLCKe-Ha-
Amype, AgHe, BaHWHO 1 AMypcke, a Takxe
13 cpegHeBonHoeslXx AM-nepenaTtqukoB
(ece paboTtaloT Ha 4actoTte 765 klu).
Mnowanb MOKPLITUA CUIHANOM COCTae-
naet 92 % Hacené&HHOW TeppuTopUM
XabBapoeckoro kpasi. bonee nogpobHo o
caMoil pagumocTaHuMu, e€ 4JactoTax u
nepegadax MOXHO Yy3HaTb Ha caiTte
http://vostoknews.ru/.

YYBALUMA. PaguoctaHuma “Jopox-
Hoe pagwo” ¢ 14 aHeaps 3syunT B adupe
r. Wymepna Ha yactote 105,9 Mluy, a ¢
12 suBaps — B . KaHaw Ha vacTtoTte
101,3 MI'y, (McTodHukm — URL: https://
vk.com/dorognoe?w=wall-
23372133_47801 w https://vk.com/
dorognoe?w=wall-23372133_47725
(23.01.18)).

3APYBEXXHOE BELWAHME

FEPMAHWA. 29 okTabpsa, nocne nepe-
X004 Ha 3MMHee pacnucaHuve TPpaHcnaALWi,
"Deutsche Welle" nonHoCTEIO npekpatuna
CBOW NOCNeAHWE KOPOTKOBONHOBLIE Nepe-
03441 Ha aHMWACKOM W hpaHLY3CKOM A3bl-
kax ana ctpad Adgpuku. MNporpamMmmbl Ha
3TUX A3bIKAX Tenepb pPacnpocTpaHsioTcs

TONLKO 4epe3 mecTHele YKB-ctaHumn. B
pacnucaHni CTaHUWN Ha KOPOTKUX BONHAX
NPUCYTCTBYIOT NEpeAayy BCEro Nuvllb Ha
LWecTn aA3blkax ana Hapogos AQpukn un
Oro-BocTto4Hon Asnun.

YKPAMUHA. C 1 anBaps 2018 r. Ha vac-
ToTe 1278 kl'y (nepepatunk B C. MNeTpoeka
Opecckoil 06nacTi) Ha YKPauHCKOM A3bIKe
¢ 04.00 po 22.00 (c 06.00 po 24.00 mecT-
HOrO BPEMEHW) TPaHCNMPYIOTCS nporpam-
Mbl pagmokaHana YP3 "Kynstypa" Haumo-
HanbHOW OBGLLECTBEHHOW Tenepagnokom-
naHum YkpawHsl. Jo 3T0oro AHA Ha yKasaH-
HOI yacToTe exearesHo ¢ 16.00 oo 20.00
TpaHcnupoeanack nporpamma "Bcemup-
HOW cnyx6bl pagnoBewaHns YkpanHo!”
(BCPY) Ha pycckom fa3blike. lNporpamms
kaHana "KyneTypa" XOpOoWwo CAbILWHLI HA
eBponenckon YyacTn Poccum (MCTOYHMK —
URL:  http://proradio.org.ua/news/
2018jan.php (23.01.18)).

WHdopmauma o passutun LMPPOBOro
paguMoBELL@HWA B CTpPaHe NOABWMNAachb Ha
canTe HaunoHansLHOro CoBeTa no Tenesun-
AEHWI0 U paguoBellaHnio YkpauHel. Mpa-
BUTENbLCTBO YTEEPAMANO nnaH passuTusa
umcdposoro pagnoeellaHus Ha 2018 v
2019r

B cooTBeTCcTBMM C 3TWUM MNnaHom B
nepuog c AHBapsa no uioHe 2018 r. B Kneee
OyoyT ycTaHOBNEHL AOBa NepegaTyuka
MOLWHOCTBIO 2 KBT 1 1 kBT, npegHasHaYeH-
Hble AnA paboTbl B 0AHOHACTOTHOM PEXW-
me. B 2019 r. 6yget cMOHTMPOBaH aonon-
HWTENBHLIA NepenaTyMk B bpoeapax.

YneH HauwoHansHoOro coeeta Ceprei
KocTuHckuid Hasean cnefyiowme npeumy-
LecTea BHegpeHna uuwdpoBoro paguoee-
LAHKA:

— yBenu4yeHue pasHoobpasws dopma-
TOB;

— CTUMYNWPOBAHWE PbIHKA 3a CYEeT
HOBbIX HE33aBMCUMbLIX (HWLLEBLIX, pervo-
HanbHbIX) pagnoCcTaHUWi;

— COXpaHeHWe paauocTaHuWiA, KOTO-
pble UMEIOT NMUEH3WIo Ha BewaHne B YKB-
AMana3oHe U NepexuBaloT KpWU3uc n3-3a
HenonynspHOCTN AManasoHa 1, COOTBETCT-
BEHHO, UMEIOT OTTOK pagnocnylaTenei;

— MOBLILWEHWEe KayecTBa 3BYKOBOro
BeLUaHus;

— YMEHbLUEHWE 3JHEepProémkocTu pa-
ANOCEeTER NpWU YBENWHEHWW KONW4ECTBa
nporpamm;

— CcO34aHWe YCNOBWI ANA Pas3BuTUS
AONONHNTENBHOrO HanpasneHs NPOMbILL-
NeHHOCTU B cdepe NPon3BOACTEA Nepe-
DATYNKOE U NPUEMHWMKOB (MCTOYHUK —
URL https://www.nrada.gov.ua/en/
zrobleno-pershyj-krok-dlya-vprovadz-
hennya-tsyfrovogo-radiomoviennya-v-
ukrayini/ (23.01.18)).

DOUHNAHOUSA. B TeueHne 28 net GpuH-
CKO€ HauuoHanbHoe pagwo YLE TpaHcnu-
pOBanNo eXeHefenbHYID HOBOCTHYIO Npo-
rpamMmy Ha naTtelHM HeBonblwoW rpynne
npeaHHbLIX cAylaTenein No BCEMY MUPY.
Ayputopus nporpammbel “Nuntii Latini”
("HOBOCTW Ha NaTLIHW") HACHUTLIBAET Y4y Th
Gonee 10000 yenosek, W cnywarenn Bcé
yawe obpawaTea K MHTepHeTy 3a Heob-
XOAWMBIM KOHTEHTOM. 29 gekabps oonx-
HO BLINO CTaTh AHEM NpeKpaLLeHNa TPaHC-
nAUMA.

Ho He cTouT HepooueHMBaThL CTPacTb
NAaTUHCKWX MNOKNOHHWKOB. [Ba Benbruii-
CKux npodeccopa Kpuctnax Jlayc na AHt-
BepneHckoro ynueepcuteta n Aupk Cakpe
13 JleBeHCKOro yHuBepcureTa onybnunko-

Banu B GUHCKOW Npecce OTKPbITOE NUCb-
MO C NPW3BLIEOM NOogaepxate TpaHcna-
umio, kotopoe nognucanu okono 3000 ye-
noeek. Pykoeoacteo YLE cornacunocsk
npoanvThL BELaHue, No kpamnHein Mepe, 1o
30-neTtHero wbunes nporpammel B 2019 .
HanomHio, 4TO nepena4yn TpaHcInpyloTcs
Ha cTtpaHuue YLE no agpecy: https://
areena.yle.fi/1-1931339.

Peixo MuTtkapaHTa, AOLEHT 1 npeno-
nasatenb NaTUMHCKOro fA3blka B XenbCWH-
CKOM YHMBEpPCUTETE, ABNAETCH OOHUM N3
nepebix co3nartenei NATUMWHYTHOI npo-
rpaMmmel, KOTOpas nosewnace B agupe B
1989 . n c Tex nop npuenekna k cebe
NATWHCKUX CTYOEHTOB, Y4éHbIX 1 niobute-
nei A3bika no scemy mupy, ot Kutas wn
BeeTHama po benerum v CoeguHEHHbIX
LUTaTos AMepHKu.

YLE Takxe npenocTaBnfer KopoTkue
HOBOCTHbIE OHAAWH-NPOrpammbl Ha aHr-
NUACKOM, (PUHCKOM, LLIBEACKOM, PYCCKOM
(https://yle.fi/uutiset/osasto/novosti/)
W A3bIKaX KOPEeHHBIX HAPOO0B caammu, KOTO-
pble NPOXKUBAIOT B CEBEPHLIX panoHax PuH-
nanauu, Hopeeruw, Weeuwn n Poccuun.

Xopowero npuéma un 73! B
MOAY/IbHAS PEKJTAMA
FLCG "Bepészka” —
MHOrogyHKLIMOHaNbHbIA

W3MepPUTENbHbIIA KOMNNEKC:
* n3MepeHune YacToTel (ao 2 Mu);
e reHepartop (Ao 1 MIw);
* U3MEPEeHUEe EMKOCTM U MHOYKTUE-
HOCTH;
* M3MEpPEHNE HanpsKeHus;
° NpOBEpKa KBapuUEBbIX pe30Ha-
TOpPOB.
Llena — 4499 py6.!
www.FLCG.ru
8(985) 924-34-35
8(495) 781-59-24
info@icdarom.ru

BeicbinaeMm noytoil paguoHabopsbl,
pagvoaetann. Karanor GecnnaTHbii.
KoHeepT ¢ o6paTHbiM agpecom obasa-
TeneH.

E-mail: gsa6363@mail.ru

www.elecom.w500.ru

SDR npuémnuk RTL-SDR.COM V3:
500 kl'y, — 1766 MTl'u, obB3op — Apo
3,2 My, TCXO 1 ppm, antoMHUHWEBbIA
kopnyc — 1750 pyGnei.

www.radiospy.ru

HYUMN-HH — pagwogeTtani NOYTOM.
Mopaynu, patyuku, Habopbl pe-
3UCTOPOE UM KOHAEHCATOPOB,
MaKeTHble nnaTtbl, MWKPOKOHT-
ponnepsli, MHAWKATOPLI, KOpNyca,
pacxofHblie Matepuansl.
chip-nn.ru




Ta aHTeHHa NpegHasHa4YeHa Ansa npue-
Ma pagumocTaHuuwiA B Auanasode
6...10 My, Ha 6a30BLIR PagWONPUEMHMK
npaMoro ycuneHus unn Ha nioboi cynep-
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reTepoguH. ycrpoﬁc'rao COCTOWUT W3 aH-
TeHHoro Gnoka ¢ ymHoxutTenem nobpot-
HOCTW M aHTEHHLIM YCUNKUTENnem, a TakKxe
6a30B0ro paanonpuémMHNKa, coaepxatle-
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ro 6nok ynpaeneHna aHTeHHbIM Bnokom wn
NPUEMHUK MNPAMOro ycuneHus. Cxema
Gnoka ynpaeBneHWa nokasaHa Ha puc. 1.
MutatoT 6n0K OT ceTeBoro crabunnanpo-
BAHHONo UCTOYHKMKA NUTaHKWA MOV aKKyMYy-
nATopHoI BGaTtapew HanpsxeHwem 12 B.
Bnok dopmupyer crabunuanposaHHoe
HanpsxeHue 9 B ana nUTaHWA aHTEHHOro
yCcunutena B aHTeHHOM 6110xe, Hanpaxe-
HWe NEepecTpoikKM No 4acToTe W ynpas-
nAUWee HanpaxeHwe OnAa anemeHTa C
oTpULATENBHBIM OWHAMWUYECKUM COMpo-
TUBNEHWEM — aHanora nsMﬁna—Auona.

C nomoukio pesuctopa R1 ocywects-
NAKT nepeCTpoﬁKy dHTEeHHbI NO 4YacToTe.
Nepeknioyatenem SA1 BbibupaioT noa-
Anana3oHbl. B BEpXHEM NONOXeHWW Nepe-
KNnioyaTens Ha aHTeHHblin 6nok nocrynaer
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Puc. 7

HanpsxeHwe nepectpoikn 0..12 B, B
HWXHEM nonoxeHun — 9...21 B.

Cxema NpuEMHMKA NPAMOro YCUNEHUA
nokaszaHa Ha pwuc. 2. Ero ocHOBHOe
Ha3Ha4yeHWe — KOHTPONb PaboTbl YMHOXW-
Tens AOOPOTHOCTW C MAarHWTHOW aHTeH-
HOW. MeToq KOHTpONA — NPUEM paanoee-
warenbHblX CTaHuwin, cuctemy APY OH He
copepxut. LWnpokononocHslilt BY-ycunn-
Tenb cobpaH Ha TpaHswucTopax VT1—VT3
no cxeme, npuveegédHoi g [1]. Ana noebl-

Puc. 8



75

4 I

— 1

K NeMBHHHRY

LeHWs HyBCTBUTENLHOCTW AM-aeTtekTopa
Ha gmope VD1 Ha Hero ¢ pe3vcTUBHOMO
nenutens R9R10 nogaHo NocTosHHOE Ha-
npspkeHve okono 0,5 B. Ha exone BY-ycu-
nuTens ycraHoeneH [-oBpa3Hbiil atTe-
Hioatop R1R2, npepHasHayeHHbI ons
cornacoBaHuA KoakcuanbHoro kabens,
COEAVHAIOLLEro aHTeHHblin Onok ¢ Baso-
BbIM PagvoOnNpPUEMHUKOM WKW aHTEHHLIM
BXOA0M JONONHUTENLHOrO paguonpuem-
HWKa. Ecnn y ONOAHUTENBHOMO NPUEMHK-
Ka HeT aHTeHHOro BXo4a, ero nogknoye-
HWe NpouCcXoOWT 3a CHET HagesaHWus
UMAMHAPA EMKOCTHOW CBA3M HA He pas-
OBWUHYTYIO TENEecKONWYEecKYyld aHTeHHY.
3TOT UMNUKAP NPeAcTasNneT AUaNeKTpu-
Yyeckylo TPyBKy ANWHON HECKONbKO CaHTK-
METpPOB NOAXOAsLUero avamerpa, KOTo-
pas obepHyTa cBepxy anMWHWEBORN
¢onbroit. Tpybky obmateiBaloT HONLrow,
3aTeM OenaloT HecKONbKO BUTKOB 3a4u-
LWEeHHOrO MHOMOXWNBHOrO MOHTaXHOMo
npoeona anuHoi okono 500 mm 1 obma-
ThIBAIOT W30NAUWMOHHOW neHTon. MNpw pa-
H6oTte aHTeHHoro Gnoka TONbLKO Ha AoNON-
HWTENbHBLIA PaguoONpPUEMHUK BO3MOXHO
oTKNO4eHWe exopa ycunutensa BY wu ero
nUTaHWa nepemblidkamm S1um S2.

Cxema aHTeHHoro 6noka nokasaHa Ha
puc. 3. [puém CUrHanoB OCyLLECTBNAET-
CA C MNOMOLWbLID MarHMTHOW PamoyHOM
aHTeHHbl WAT, KoTOpast COBMECTHO C Ba-
pukanamu VD4—VD7 obBpa3yeT 4acToTo-
nzbuparensHelin LC-kOHTYp, nepectpau-
Baemblii MO 4acToTe HanpskeHWem, no-
cTynawwum ot 6noka ynpasnenus. Ouo-
asl VD2 1 VD3 3amualoT aHTEHHbIA YyCKu-
AuTenb Ha TpaHaucTopax VT1—VT3. OH
coBpaH no cxeme, NpueeagHHON B [2].

B aHTeHHOM Bnoke yMHOXUTENb 006-
poTHoCcTW cobpaH Ha aHanore namb6aa-
ovwoga VD1, uameHaa ero HanpsaxeHue

A
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l ‘l.g coel
580
V12 o
10 K

Puc. 10

AUTaHWA, MOXHO perynMpoBaTe OTpWLUA-
TenLHOE AMHAMMWUYECKOE COMPOTUBIIEHWE,
KOTOpPOE& aHanor BHOCMT B LC-KOHTYp,
00pa3oBaHHLIN aHTEHHOW. C M3MEHEHW-
eM OTpuuaTenbLHOro AWHaMUYeckoro
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COMpPOTUBAEHUA M3MeHAeTca Ao6poT-
HOCTb KOHTYpPa BNAOTh 00 BO3HWKHOBE-
HWA reHepauvM Ha 4acToTe ero Ha-
cTpoiikn. C noebllWeHnem 0oBpoTHOCTKM
KOHTYpa yBenuyusaetca ero wnabupa-
TenbHoCTb. AHanor nambpa-guopa
(puc. 4) cobpaH Ha ABYX NONEBLIX TPaH-
3ucTopax ¢ ynpaenaiouwumn p-n nepe-
X0Oamu M pas3HbiM TUMOM NPOBOAMMOC-
TW. BonkT-amnepHan xapakTepucTuka
(BAX) aHanora nokasaHa Ha
puc. 5. Ha yyactke r conpo-
TUBNIEHWE aHanora BENWKO W
NPaKkTU4EeCKWn He BAWABT Ha na-
pamMeTpbl aHTeHHbl. Ha y4acTke
B ananor nambpa-guona BHO-
CWUT OTpUUATENLHOE AMHAMMW-
YECcKoe CONpPOTMBRAEHWE B KOH-
TYP aHTEHHLl, W eé& pobporT-
HOCTb yeBenwdueaetca. [lpwu
nepexoae Ha y4acTok 6 BO3HUW-
KaeT reHepauuns. ITOT pPexum
ncnons3yeTcs AnA kanubpoe-
KW Wwkanel 6a3zoBOro paguo-
npuémHuka. Y4actok a He
ucnonb3yeTtcs.

Yeunutens 34 MOXHO npu-
MeHWUTb NIBOoI ¢ NUTaHWeM oT
HanpsxeHwa 12 B. B aeTopc-
KOM BapwaHTe OH W3roTOBNEH
no cxeme, NPUBEOEHHOW Ha
c. 19 B [3]. Onucanwne npoue-
Aypbl HANAXKWBAHWA yCUNUTENS
34 npueBeaeHo TaMm  xe.
Mutanwe ycunutena 34 oT
uenu 12 B ocywecTtenaeTtcs
yepes pesuctop 150 Om mouy-
HocTeio 0,5 BT. 3710 06ecneym-
BaeT passsA3Ky kackanos BY ot
kackagoe HY. EMKOCTbL OKCKA-
Horo  KoHpeHcatopa C17
(cm. cxemy B [3]) B uenwn nuta-
Hua ycunutens 34 yBenuyeHa
A0 470 mkd.

Ba3oeblii  pagnonpuEMHMK
cobpaH Ha MeTanInYeckom
CEeKLWOHWPOBAHHOM waccu
wwupuron 180, anunoin 270 wm
BbICOTOR 35 MM (puc. 6). Kax-
Oblit yaen (6nok ynpaenenns, 6a3o0Bblii
NPUEMHKMK 1 ycunutens 34) cobpaH Ha
OTAENbHOW OAHOCTOPOHHEW nevyaTHOon
nnare, U3roTOBNEHHOW C MOMOLLIO pe3a-
Ka 13 hOoNLrMpOBaHHOrO CTEKNOTEKCTONN-
Ta TONWMHOM 1,5...2 MM. HeHyxHble yda-
CTKM GONbrM yaansioT. YepTéx nnatsl
6Gnoka ynpaBneHws nokasaH Ha puc. 7
(BapwaHT 6ea baTapeun GB1 n nepeknioya-
Tena SA1). YepTéx nevaTHoi nnatsl Npu-
EMHMKA MokKasaH Ha puc. 8, a aHTeHHoro
6noka — Ha puc. 9. B TpebyeMbix MecTax
nnart nNpoceepneHsl OTEEpPCTWa auamer-
poM 2...3 MM ONA KPenneHma ux ¢ NnomMo-
b0 BUHTOB K LLIACCK.

B ycTpoWcTBE NPUMEHEHLI NOCTO-
AHHbIE peaucTopel MIT, C2-23, nepemeH-
HbIA pesucTop R1 B 6noke ynpasneHua —
Cl-1, ocTtancHble MOryT ObITe NOOLIX TH-
noe. OkcuaHele koHaeHcaTtopsl — K50-35
MM UMMNOPTHEIE, OCTalNbHbIE — MNEHOY-
HblE WKW KEPaMWUYECKHE.

B BY-ycunutene NpUEMHMKA MOXHO
NPUMEHUTL ManomollHbie BY-TpaHauc-
TOpPbl CTPYKTYPLl N-p-n, Hanpumep,
cepuin KT368, 2N5551, npu aToM MOXET
notpeboeateca nogbop pesuctopa R3
AN NONY4EHWA NOCTOSAHHBLIX Hanpsxe-
HWIA, NOKa3aHHbIX Ha puc. 2. Auog VD1 —
noBoin ManoMOLLHBLIA BbICOKOYACTOTHLIN

KpeMHueeslid. TpaHchopmarop T1 Hamo-
TaH Ha GeppuTOBOM KONbUE npoHuuae-
mocTeio 600HH awameTtpom 10 mm npo-
soaom 31 0,3. MNepeuyHan obMmoTKa
conepXxuT 45 BATKOB, BTOpPWYHAs —
15 BUTKOB.

B aHTeHHom ©Onoke TpaH3WCTOpL!
2N5401C MOXHO 3aMEHUTbL TPaH3NCTopa-
My 2N2894. 3ameHa TpaH3ucTopa
KMN3076 — nioBoi n-kaHanbHbIA BbICOKO-

Puc. 13

YACTOTHbLIA C YyNpasnsaiowmmM p-n nepexo-
O0M W Ha4yanbHbIM TOKOM CTOKa HE MeHee
4 mA. KaTtywka L1 HamoTaHa Ha Takom xe
GeppUTOBOM KOMbLE TEM Xe NPOBOAOM W
coaepxuT 25 BUTKOB, C OTBOAOM OT 4eT-
BEpPTOro.

MoneBble TPaH3WCTOPLI aHanora
nambpa-auona CMOHTUPOBaHLl Ha OAHO-
CTOPOHHEN ne4yaTHOM nnate 13 Gonbru-
pOBaHHOrO CTEKNOTEeKCTONWUTa TONWM-
Hoin 1...1,5 mMm. E& yepTéx nokasaH Ha
puc. 10. MoxHo oboiTuck 1 6e3 neyar-
HOW NNaTbl, M3roTOBWB NNAaTy M3 TEKCTO-
nnTa v pacnass BbIBOAbl TPAH3WUCTOPOB B
COOTEETCTBMM CO CXeMOW, WUCcnonb3ys
OTpe3kn nyxEHoro nposoaa.

Mepeansna cTeHka Hasosoro pagwo-
NPUEMHKMEKA caenaHda "Ha CKopylo pyky" ua
JABl-naHenn. Ha Heid pasmelleHsl OWMHa-
MWYECKan ronoBka W BCE OpraHbl ynpas-
neHusa (puc. 11). Peanctop nepecTpoinkm
no 4yacToTte cHabXEH KPYroeoW Wkanoi c
BEpPHbEPOM. Inata aHTeHHOro ycunuTens
ycTaHoBNeHa B NNacTMaccoBoi kopobke
noaxoaswmx pasmepos (puc. 12). Ecnun
OH BypeT pasMmellEH BHYTPW NOMELLEHUS,
C aHTEeHHOW ero COoeawHsIoOT OTPe3KoM
KoakcwanbHoro kabens ONWHOW OKONO
50 cm. B 3TOM cnydae BepxHAs rpaHvua
aAuvanasoHa paboumx yactor — 10 MIu,.

MNpn HenocpeACTBEHHOM NOAKMIOYEHWUN
AHTEHHOrO YCUNWTENA K aHTEHHE BEPXHAR
rpaHiua nepecTtpoiikn OGyoetr okono
12 Mlu. Ho B aTOM cnyvae nnarty ycunm-
Tena Haao 3alWMTUTL OT BAAru.

Kabenb ces3un 6a30BOro paanonpuem-
HWKa C aHTEHHbIM GNOKOM ANWHOW OKONO
15 M. OH COCTOUT M3 KOAKCWanbHOro
kabena RG-58 W 4eTLIPEX MHOMOXWNb-
HbIX W30NWPOBAaHHLIX NPOBOLOB C BHYT-
peHHumMm auametpom 0,5 mm.
Kabenb 1 npoBofa cknaakiBaioT
BMECTE W CKPEennsaioT Mexay
coboi C NOMOLLBIO W30NALMOH-
Hoi MNBX-neHTbl.

FpanyvpoBKyY WKansl NPoBO-
oAt cnepywowum  obpasom.
Moakno4anT K YCTPOWCTBY A0-
NOAHUTENLHLIA  paguonNpHUEM-
HWK C LUMdpPOBON LWUKANOW N Ha-
CTPavBaioT ero Ha Xenaemyio
yacToTy. MNepeeoasatT aHTeHHbIA
BnoK B pexuM reHepauuun v ne-
pecTpavealT ero, Noka curHan
HE NoNagéT B AONOAHUTENLHbIIA
NPUEMHMEK, WU AenawT COOTBET-
CTBYIOLLYIO OTMETKY Ha LuKane.

Cama aHTeHHa (puc. 13) us-
roTOBNEHA W3 aNIOMWUHWEBOTO
obpy4a gnametpom 700 mm, kKO-
TOPLIA 3aKPENNEH HA TEKCTONN-
TOBOW nnacTuHe. CHavana B He-
pa3pezaHHoM oBpy4ye cBepnaT-
cqa oTBepCcTMa ans kpenexa. 06-
py4 HaknagbiBaloT HA NAACTUHY
M CBEPNAT B HEW "no mecty”
OTBEpPCTMA AN €ro Kpenexa.
3areM CBepnAaAT OTEEpPCTUA Ons
KpenneHus nnacTWHbl Ha mayte
WNM OKOHHOM MpoOEmMe, a Takxe
OTBEPCTUA ONS KPEMNEHNA KOaK-
cuansHoro kabens. B nocnepn-
HIOIO o4epenb B 0Bpyye B COOT-
BETCTBYIOLLEM MECTe Bhinuamnea-
10T y4acTok ANvHoW 50 Mm w
YCTaHaBNMBAIOT €ro Ha nnactu-
Hy. MecTa KoHTakToe obpy4a wn
KoakcuaneHoro kabens Hano
3alMTUTL OT NONagaHwusa BRaru.

NWTEPATYPA
1. PyBuoe B. [JpyxamMana3oHHbii NPUEMHIK
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anCTaBKa Ang yBeJindyeHusd
BEXOAOHOIo conpotTuBJieHusda

MyJibTUMETpa

A. FTABPWUJIOB, r. TannuHH, 3cTOHNSA

ABTOp NnpegnaraeT NPUCTaBKY, NOBILAIOLLYIO BXOAHOE CONPOTUB-
JieHne MynbTUMETPOB, 418 U3MEPEeHUS HanpPsiXeHWUs B BbICOKOOMHbIX

yensx.

' ONbLWWHCTBO MPOW3BOAWMBLIX CEroaHs

MmynsTumeTpoe (UNI-T, APPA ME-
TERMAN 1 T. 4.) UMEIOT BXOOHOE COMNpo-
TuBneHwe He Bonee 10 MOm. OpgHako B
HEKOTOPbIX CAy4aax, Korga WamMepeHwus
NPOBOAAT B BLICOKOOMHBIX LIEMAX, 3TOro
MOXET 0Ka3aTbCa HeAoCTaTOUYHbIM. ABTOP
CTaTbW CTONKHYNCA MMEHHO C TaKoW Npo-
Bnemoit. EE pelseHne OKasblBaeTCa Hau-
Bbonee npocTbiM, ECNWU MCNONL30BaTL By-
GepHbIi NOBTOPWTENEL HANPAXEHWA, K Bbl-
XO[Yy KOTOPOro NoAKMoHanT MYNLTUMETP.
Takyio npucTaBeky npole ecero cobpatb
Ha OCHOBE ONEpPaLMOHHOro YCUAWTENs
(OY). Baxen Boibop camoro OY, koTOpbIiA
DOMKEH UMETL BLICOKOE BXOAHOE CONpo-
TUBNEHWe. JKenatensHo Takxe, 4Tobbl OH
WMEN BO3MOXHO LWWPOKWIA WHTEpBan
BXOOHOMo HanpspkeHws. Bolbop nan Ha He-
poporoi QY LF356 ¢ nonessiMKn TpaH3nc-
TOpamwn Ha Bxoge. HanpaxeHwe nutaHwsa
€ro HaxoAuTCA B npeaenax 2x5...2x22 B n
MakcumansHoe BX0OOHOEe HanpaxedHwe
(KOTOpOE [ONXHO OCTAaBaTbLCA MEHbLue
nutaowero) — +20 B. BxogHoe conpo-
TUBNEHWE MMUKPOCXeMbl pasHo 1 TOm, a
BXOfHas éMkocTe — 3 nd.

MepBOHaYansHLIA BAPWUAHT TakoW nNpu-
cTaeku 6bin cobpaH ¢ NUTaHWeMm OT CeTw,
HO W3-3a TPYOAHOYCTPaHWMbIX CETEBbIX

XWi1

DA1 LF356

AWKAUWMK BKNKOYEHWA NuTadua. MNpy ymeHb-
LWeHnn HanpsxeHwa kaxaoi 6atapen oo
7,8 B cBeTOOMOA NONHOCTBLIO rAcHeT.

B kadectee "noacoBHOro MHCTPYMEH-
Ta" ONA W3MepeHWa BXOOHOro COnpoTWUB-
neHus Bulnl NCNONBL30BaH NPELV3NOHHLIIA
KOHOEHCATOP C NONWCTUPONbHBIM OWM-
anekTpukom K71-7 émkocteio 0,1 mk®d
(£0,5 %) U HOMWHANBHBLIM HanNpPsXeHWeMm
250 B. Ona Ttoro 4toBbl ONpegennTb co-
NPOTUBNEHNE YTEYKW KOHKPETHOro 32kK-
3eMnnApa, KoHOeHcaTtop 3apsxanca Ao
HanpsxeHna 30 B v oTknoYancs ot ucTou-
HWKa. HYepes kaxablil 4ac HanpsxeHue Ha
HEM W3MEpPANOCh BbICOKOOMHBIM BONbT-
mMeTpom. B TeyeHue nepsLix 4acos Hanps-
KEeHWe YMEHbLUANOCE NPUBAU3NTENBHO NO
3KCNOHEHUWANLHOMY 33KOHY C MOCTOSAH-
Hoi Bpemenn T = 8-10° ¢. OTcioaa MOXHO
BbIYMCAWTL COMPOTUBAEHWE YTEYKW —
R = 8000 rom.

B npuctaeke npuvMeEHEHbl Pe3ncTopbl
KNIM (R1—R3). ConpoTueneHue aTux pe-
3UCTOPOB, MOMWMO AECATUNPOUEHTHOrO
pa3bpoca, NOABEepXEeHO Takke

yBenuyeHbl. OgHako 3aMeTUM Takxe, 4To
HEWMHBEPTUPYIOWMWA BX04 MWKPOCXeMbl
(BbIBOA 3) BCE Xe 4epes3 pe3vcTop (NycTb
AOCTATOYHO OGONbLWOro CONPOTUBNEHWS)
nonmkeH B6biTb coeanHEH ¢ 06LLMM NPOBO-
oom. Bbleog 4 MWHYCOBOINO WCTOYHWMKA
NUTaHWA HaxoouTCs PAAOM C BbIBOAOM 3.
N ecnn WCKNWOYWTE 3TOT pPe3ncTop, To
BXOOHOE CONpPOTUBAEHWE NOBTOPUTENN
OKa3blBAETCA HACTONLKO BONbWMM, YTO
CONPOTUBAEHWE MEXOY 3TUMW BbiIBOAAMMW
0Ka3blBAETCS CPABHUMbIM C BXOAHbLIM CO-
NpoTUBNEHWEM NOBTOPUTENS. B peaynb-
Tare v NpyW OTCYTCTEMKM BXOAHOMD Hanps-
XEeHWsA Ha BbIXoge NOABAAETCA oTpuua-
TeNbHOe HAnpsiKeHWe OTHOCUTENbHO 06-
Liero nposoaa (B MOEM cny4ae OHO Oka3a-
noce —6,6 B).

Mpwn HanpskeHu nutadns 2x9 B nn-
HelHas 3aBMCUMMOCTb MeXOY BXOOHbLIM W
BbIXOAHbLIM HanpPAXeHWsIMW (MX paBeHCTBO
npyv MCNONL30BaHWKM BXoaa 1) coxpaHsanachk
A0 BXOOHOro HanpskeHwa =7,1 B. Mpwu
HanpaxeHun NuTanna +7.9 B 310 3HaYeHne
yMeHswwunock ao +5,5 B. C y4&€ToM atoro
MakCcMmanbHOe BXOOHOE HanpsikeHwe onsg
pxona 1 — =5 B. [lna Bxoaa 2 OHO paBHO
+200 B. B nocneaxem cnyyae, 4tobel nony-
YUTb UCTUHHOE 3HAYeHWe BXOAHOro Hanps-
KEHWUA, HYXHO N3MEPEHHOE MYyNETUMETPOM
HanpsxeHue YMHOXWTb Ha KO3hhUUMEHT
nepecyéra: k = (R1+R2+R3)/(R2+R3). B
Hawem cny4ae k = 37,65.

C NOMOLLUBID NPUCTABKU K MYNETUMETPY
MOXHO W3MEPATL U NepeMeHHoe Hanpsixe-
Hue. C To4HOCTEIO £1 % BbIXOQHOE Hanps-
XKEeHWe pasHO BXOOHOMY (NpW Mcnonk3oBa-
HuW Bxoaa 1) ana nonocel yactot 0...2 My,
Ons Bxoga 1 1 wactotel 100 Ny BxogHoe

crapeHuio (Tem Bonee, 4TO CPOK
XpaHeHUs1 NPUMEHEHHbIX pean-
CTOPOB ELE COBETCKOro npo-
wasogcTea gocturan 40 ner).
ConpoTuBneHue pe3ncTopoB

SA11

% +* cB1
— OB

i A

F]

g 15k - GB2

< 7 -1"—-95

Bxop 1
C
NCt2
+U Z ¢
Puc. 1 (113 M) i |

HL1LED3-B-LC

HaBOAOK B KOHEYHOM UTOre UCNoNL30BaHO
ABTOHOMHOE nuTaHue oT aeyx Barapei
"KpoHa" (6F22, 6LF22, 6LR61) Hanpsxe-
HWEeM Mo OeeaTh BONbT. MNpuctaeka cobpa-
Ha B 3KpaHWMpOBaHHOM KOpNyce paamepa-
MK 115x85x55 MM, cnaaHHOM U3 honbrn-
pOBAHHOrO CTEKNOTEKCTONWTa. 3aMeTum
30€Chb, 4YTO N3-3a BLICOKOro BXOOHOMO CO-
NPOTUBNEHWA MPUCTABKKW OONXHbI ObITh
NPUMEHEHbl KOaKcWanbHbleé BXOAHLIE
knemmel. Cxema 3TOR NPOCTOM npucTae-
KW, cogepxawein MWHUMYM 3NEeMEeHTOB,
npueeneHa Ha puc. 1, a 06wt e€ B —
Ha puc. 2. lMpucTtaska noTpebnaer Tok
okono 5 MA. Benay NpocToThl CXEMBI Yep-
TEX NeYaTHOW NnaThbl HE NPUBOANTCS.
MopacTpoeyHslii peamnctop R4 cnyxut ana
YCTaHOBKW HYNA HA BbIXOOE NPUCTABKW NPWY
OTCYTCTBWMM MOCTOSIHHOrO HanpskeHws Ha
exoge. Llenb na ceetoanopa HL1, ctabunm-
TpoHa VD1 1 peanctopa RE cnyxuT ana nH-

6bIn0 M3MEpPEeHO OMMETPOM C Npeaenom
namepeHus 400 MOm. NamepeHHoe cym-
MapHoe conpoTueneHne peancropos R2 u
R3 okaszanock pasHbim 230 MOm. Homwu-
HanbHoe conpoTueneHue peauctopa R1 —
10 FOm. [MpoBegéHHbie W3MEepeHua cC
MOMOLLbIO UCTOYHWKA HANPSKEHUN U aTtTe-
HIDATOPAa Nokasanu, 4To peanbHoe conpo-
TUBNEHWE 3TOro peauctopa 8430 MOM.
JdanbHenwue namepeHns HanpsxeHus
Ha YNoOMAHYTOM paspsbkaemMom KoHaeHca-
TOpe, noaknodYéHHom Kk QY, nokasanu, 4to
Ans NOCTOSIHHOrO TOKAa 3TUMW pe3aucTopa-
MK ONpegenseTca BXO4HOe COonpoTUene-
HWe npucTasku. Mim ana exona 1 asnsieTcs
conpoTuenenne pesnctopos R2 n R3 —
0,23 T'Om, a ana Bxona 2 CONpPOTUBNEHME
pesucTopos R1—R3 — 8,66 MOm.
OTmeTum, 4TO BbIGOPOM pE3NCTOPOB
R1—R3 BxogHble COMNPOTUBAEHWA NpPW
HeobX0AMMOCTU MOTYT OblTh 3HAYUTENBHO

—{Puc. 2|

conpoTtueneHne pasHo 100 MOm, a ansa
gxona 2 — 350 MOM. MNpu NoBbILLEHWN Yac-
TOTbl UBMEPSIEMOro HanNpPsKEHWUs BXOOHOe
COMNPOTUBNEHWE YMEHLLUAETCA nponop-
LMOHANbHO YBENWHEHWNIO TOW YacTOThl.
Lym Ha BbIXOAE BKNIOYEHHOW C OTKPbI-
ThiM BXO[0M NPUCTABKU U3MEPANCH Mynb-
TumeTpom APPA-109N. 3tot npubop wa-
MepsieT NnepeMeHHoe HanpsixeHwe ¢ paspe-
weHuem 1 MkB oo yacToTel NpubnuanTenb-
HO 250 kly, (c kanubpoBaHHO norpel-
HocTelo oo 100 klu). Mpr MUHUMK3aAUMK
BHELUHWX HABOOOK (Takux, Hanpumep, Kak
InekTpyyeckan ceTe PALOM C NPUCTABKOR
M Np.) HanpsxeHwe wyma — meHee 1 MkB.
B 3aknioueHwe oTMETWUM, 4TO, NOMKUMO
NPUMEHEHHOW MWKPOCXEMbI, MOTYT BbITh
MCNONb30BaHbl M apyrue, Hanpumep, LF155,
LF355, TLO61, TLO71. Ans ABYX NOCAEOHNX
CONpOTMBAEHME NOACTPOEYHOr0 Pe3NCTOo-
pa R4 cnepyet yeenuumts oo 100 kOm. W
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NMuraHue Tectepa TJ1-4
OT aKKyMYJNIaTOPOB
Tunopasmepa 4/5SC

A. KYBbMHWHOB, r. MockBa

ectepsl T/-4, TN-4M wn TN-4M2,
A HecmoTps Ha CBOW NPEKNOHHLIA "BO3-
pacTt”, BCE eweé nonynapHe cpeaw
pagwoniobuteneit. OBnapatenam aTUX
TECTEpPOB, KaKOBbIM SBNAETCA W asTop
CTaTbW, B NOCNEAHEE BPEMA MPUXOAUTCH
CTankMeaTeCa C OTHOCWTENbHOW TpyA-
HOCTLIO NPUOBPETEHUA ranbBaHWUHECKKUX
aneMeHTOB TUnopasmepa R10 wnun LR10
Ansa ero nurtaHua. Hepoporue coneesie
anemenThl R10 Camelion, KoTopele ewwe
HECKONbLKO NEeT Ha3aa MoXHO BbIno nerko
npuobpecTn, ceiyac NPakTNYecKn Hedo-
CTYMHbLI. AHanoOrnM4Hble OTEYECTBEHHLIE
ranbBaHn4yeckme 3NemMeHThl, KOTOpbie

Hbl@ aKKyMYNATOpPbI CYLECTBYIOT, AOCTYN-
Hbl, 8 CTOMMOCTbL HEKOTOPbBIX U3 HUX Aaxe
HUXe cToumocTu anemenTta LR10. 3to
akkymynaTopsl 4/5SC (23x34 mm), KOTO-
Pbie WMPOKO NPUMEHAKDTCH B MCTOYHWMKaX
NUTaHWA LWYPYNOBEPTOB. AKKYMYNSATOPLI
aToro Tunopasmepa ObiBAlOT HWKeNb-
kagmueesimu (Ni-Cd) » Hukens-metan-
norngpugHeimmn (Ni-MH), nx émkocte —
oT 1 A0 4 A4, U BLINYCKAIOT MX MHOrWe
KOMMaHuK, npudém ctoumocts Ni-Cd
akkymynatopoe HebonbWoOR EMKOCTK
(1,2 A4) paxe MeHbLUE CTOMMOCTW ane-
meHTa LR10. [OnuHa akkymynaTopos
(34 mm) nossonset ceoboaHO pasmec-

Horo Bopa auametpom 10 MM (prc. 1) n
ANeKTpogpenn, TO KpblllkKa Nerko 3akpbl-
paetca (puc. 2). Ha Takywo popaboTky
YAOET BCEro Heckonbko MWHYT. Ha-
NpsxXeHnsa OBYX akKyMynsTopoB pAocta-
TOYHO ANA HOpManbHOro GyHKUWOHWPO-
BaHus TecTtepa. Npwn namepeHn conpo-
TUBNEHns Ha npegene "x1Q" (1 Om) Bes
npoBnem MOXHO YCTAaHOBWTb CTPENKY Ha
"0", @ 3TO camblil KPUTUYHBII K Hanpsaxe-
HWI0 NUTaHWA BapwaHT MamepeHwid. Ha
Opyrux npegenax TecTep HopmanbHO
paboTtaeTt naxe Ha "CeBlKX" anemMeHTax
nUTaHuA.

HYucno uuvknoB 3apsaka—paspsgka
ATUX aKKYMYNATOPOB — HECKOMNbKO COTEH,
no3aToMy OHW MOFYT CAYXWTb AOCTATO4HO
OONroe epems.

B kayecTee 3apsoHOro ycTpoicTea
MOMYT CNYXuTb Ni0Bble Cheumanninpo-
BaHHble Bnokwn, npegHa3Ha4YeHHble, Ha-
npumMmep, OnA 3apajky akkymynaTopoe
TUna AA, 0QHaKo aBToOp YXe NoCTaTo4HO
ANWTENbHOE BPEMSs MNoNb3yeTrca cobeT-
BEHHO W3roTOBNEHHbLIM 3apAAHbIM YCT-
POACTBOM, NpegHa3Ha4YeHHbIM ana 3a-
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TWTb ux B baTapeii-
HOM OTCeKe TecTe-
pa T/1-4. Anqa 6o-
nee NNOTHOMO KOH-
Takta ¢ nenecrt-
Kamu oTceka Mex-
OY HAMW U Kopny-
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MOXHO NPpUMEeHWUTe ONA NWUTaHWMA 3TOro
Tectepa, — A332 3pa (LR10, Hanpaxe-
Hue — 1,5 B, paamepbl — 20x37 mm), B
WKWPOKOA npoaaxe HailTh O0BONLHO
TpyoHo. B cBA3WM € 3TUM npogaBubl
"3a0MpaloT” UeHbl Ha HMX A0 3a00na4HbIX
BBICOT (40 NATUKPATHOro pasmepa ux
0BLIYHOW CTOMMOCTH).

MoaTtomy aeToOp 3aaancya BONPOCOM: a
Henb3A NW UCNONbL30BaTb ANA MUTAHWA
Tectepa TJ1-4 akkymynaTopbl NOAxXoAs-
wero paamepa? Kak okazanock, nono6-

PAOKW 8KKYMYNATOPOB Pa3nu4HbIX TUMNOB.
Cxema ycTpoACcTBa NokaszaHa Ha puc. 3.
OHo cobBpaHo Ha OOCTATOYHO M3BECTHOM
M Hepoporoi mukpocxeme L200C, c
NOMOLLbIO KOTOPOW MOXHO OrpaHMyYvTb
TOK 3apagku W BbIXOOHOE HanpsXeHue.
KonpeHcatopel C2 n C3 — BnoOKMpPOBOY-

+

COM HeobxoauMo NPONOXUTL OTPEe30K
wupokoi NBX-Tpybkn (kembpuka). A BoT
AvameTp akkymynsatopa (23 mm) Ha 3 MM
npessilaer auametp snementa LR10
(20 mm), B CBA3KM C YeM Kpblwky BaTta-
peiHoro orceka tectepa TJ1-4 ¢ aTUMK
AKKYMYyNATOPaMKW 3akKpbiTh A0 KOHUAa
HEBO3MOXHO.

B npwHuMne, ¢ 3TUM MOXHO W CMMK-
pWTLCS, HO CNW B KPbiWKe caAenath He-
BonbWYD BbIEMKY rMyGUHON OKONO 2 MM
C nomouwkio wapoobpa3Horo abpasms-

K akkymynsTopam

Hble. MakcumManbHbi BEIXOAHON TOK |
MOXHO YCTaHOBWTbL NOAGOPKOW pe3ncTo-
pa R1: lae = 0,45/R1 = 0,22 A, a makcu-
ManbHOEe BbiIXoAHOE HanpsikeHue U,
33aBWCUT OT OTHOLWEHWA CONPOTUBNEHWA
peaunctopos R2 n R3, B AaHHOM cny4ae
U,aee = 2,73(1+R2/R3) = 8,7 B.

Ecnu Takum 3apsifiHbiM YCTPOWNCTBOM
nnaHvpyeTcs NONbL30BaTbCA pegko, onsa
ero NUTaHWA MOXHO NPUMEHUTbL CETEBOW
HecTabunuanpoeaHHelil Mnu nabopaTtop-
HbIiA BNOK NUTaHWA C BbLIXOAHbLIM Hanps-



xeHunem 10...12 B. B aeTo-
pckoMm BapuaHte Gbin nNpume-
HEH ceTeBOW HecTabunuaupo-
BaHHbLIW ©ONOK nNWTaHWA Ha
TpaHcdopmaTtope T1, AgMoaHom
mocte VD1 w crnaxuveanwem
koHaeHcatope C1. TpaHcdop-
Matop MoxeT ObiTk ni0bbIM,
paccyHMTaHHLIM Ha BbIXOAHOE
HanpaxeHuwe BTOPWUYHON 06-
MOTKM 9 B © mMakcumanbHbiM
Tokom 0,3...0,5 A. AsTop npu-
MeHWn manorabapuTHbld TO-
povpaneHelil TpaHchopmaTop
MOLWHOCTLIO okono 3 Bt pas-
mepamm 40x10 mm.

Ceetoguon HL1 BknioyéH
nocnefoBaTenbHo C TOKOOrpa-
HU4YMBAIOLWMM pe3ncTopom R4 n
MOXEeT WHOAMUWPOBATb  Kak
HanW4yWe BbIXOOHOro Hanpske-
HWA 3apsagHoro  ycTpowWcTea
(ApKkOCTL cBevYeHua Bonewe),
Tak v $akT NoaKnwHYeHus K
HEMY OBYX aKKyMynsiTopoBs, B
3TOM Ccny4ae ero HApKOoCTb
CYWeCcTBEHHO YMEeHbluaeTcH,
NoCKonNbKY Ha HUX ByoeT nagaTb
HanpsxeHne He Donee 2,9 B.
Mogknoyve 3apsgHoe yCTpoOn-
CTBO K CETWU W1 3aTeM YCTaHOBUB
aKKyMynaTopbl, MOXHO yBe-
OUTBCH B CHWXEHWUW APKOCTW
cBeYeHus ceeTtoaMopa. 31O
CBUAETENbLCTBYET O TOM, 4TO 3a-
paoka akkymynaTopoeB MNpoucxoanT B
LITaTHOM pexuMe.

MpuMeHeHbl peaucTopel MIT, C2-23,
OKCWOHLIA KOHOEHCATOP — WMNOPTHLIA,
OCTanbHble — KepamMmuyeckune Wnwm nne-

Wi-Cd
+35C

Warn
sisa

rochargeadle battery
1200maAn 1.2V

NG ansysynmrop
LESC T200uAY 1,78

Puc. 4—

ROBITON |5

MEHWUTL NIBOH ManoOMOLLHBINA,
¥enarenbHO 3enNeHoro ceeve-
HUS.

Bce anemeHTel (Kpome
TpaHcdhopmaropa W CBeTO-
avopga) ycTaHOBMEHbl  Ha
MakeTHOW nnate c NpuMmeHe-
HWEM MPOBOOHOMO MOHTaxa,
KOTOpas pasmeLueHa B kopny-
ce 3apsgHoro ycTpolcTea.
Mukpocxema DA1 ycTtaHoene-
Ha Ha pebpucTOM TENNDOTBO-
Ae Nnowaabio NoBEepXHOCTKH
okono 20 cM?.

Ans 3apagkn akkymynsaTo-
poB Tunopasmepa 4/55C 6bi-
M NpUMeHeHbl Hepoporune
nepxarenu BHC-CR123A, ko-
TOpbie CPaBHUTEALHO Nerko
npuobpectn. OHW npeaHa-
3Ha4YeHbl AN JNEMEHTOB W
AKKYMYNATOPOB TWUNOpa3sme-
pa CR123A (16,8x34.,5 mm).
Ona nydwero pasmelleHns
akkymynaTopa Tunopasmepa
4/55C B 3TOM OTCEKe notpe-
GyeTca ynanute no 2...3 MM C
60oKOBbIX CTEHOK, a ans Gonee
NAOTHOrO KOHTAakTa ¢ nenecr-
KaMK OTCeka Hago npuxathk
akkymynatop 4/5SC k oTceky
PE3WHOBLIM KONbLOM (pUC. 4).
MpoponxnTenbHOCTL 3apag-

a«

HOYHbIE, OMOogHbIA MocT W02G moxHO
3amMeHuTb NbbiM MOCTOM W3 Ccepuu
WOXx nin 0TaensHBIMKU BbiNPAMUTENbHbI-

MK AMonaMu, Hanpumep, NGLIMU K3
cepuu 1N400x. CeeTogmMog MOXHO npu-

KW aKKYMynaTOPOB onpepe-
NAETCA UX EMKOCTLIO. Hanpu-
Mep, npu  EMKOCTW akkymynatopa
1800 mA-4 oHa coctaeut 1800/220 =
= 8,18 4 = 9 u. NpoAONKNTENLHOCTL 3a-
paaokn AKKYMYNATOPOB EMKOCTbIO
1200 mA-4 — B u. [ ]

CeTeBOW NpPpOOHUK

K. MOPOG3, r. benebeii, bawkoprocraH

noecegHeBHol paboTte SNeKTPUKK

4acTo MCNONb3YIOT NpocTeille n3-
MepuTenbHble NpuBopbl — NPOGHUKK.
Ons BbinONHEHWs GonbLIWHCTEA
paboT p[ocTarto4HO AOBYX YCT-
poiicTe, paboTaoLwmx No NPUHLMNY
ha/HeT, aTo — WHAOWKATOpPLl ceTe-
BOro HanpaxeHwa W KOPOTKOro
3amblkaHusa. TpaguUWOHHO WMHAW-
KaTop CeTEeBOro HanpskeHws, nos-
BONSIOWMIA ONpeaennTb, HaxoauT- X1
CHA NW KOHTPONUpyemasa uens nog
HanpskeHwem W Hauth dasHbIiR
npoBog, OenawT Ha HEeOHOBOW
namne, a WHOAWKATOp KOPOTKOro
3amMmblkaHWA, NO3BONAKOWMKWIA onpe-
[EenuTb LENOCTHOCTL LEnu, BLINon-
HAKOT U3 NocnenoeaTensHO coeqn-
HEHHBbIX GaTapen ranbBaHW4ECKUX
anemMeHToB U manorabapuTHoW xz
namnbl HaKanMeaHws. y

NPOBEPKOIA LENOCTHOCTM Lenu HeoGxoam-
MO yBeaWuTLCA B OTCYTCTBUK B HEil Hanps-
KEHUS.

KaumMy CBETOAWOAO0B PasnuMYHOro ceeye-
HWS1 NO3BONSIET OAHO3HA4YHO OUEHWBATb
COCTORAHWE NPOBEepAemMOoil uenu WU KOMm-
dopTHO paboTatk Npw NOBLIX YPOBHAX
oCcBeleHWa. 3ToT NpobHWK npenHasHa-
YeH Ans MCNONbL30BAHWA MNPW BbINOMHE-
HWUKM MOHTAXHBLIX, NYCKO-HananoYHelX W
pPEMOHTHO-BOCCTAHOBUTENBHBIX paboT B
uenax 1u aNekTpoycTaHOBKax HanpaxeHn-
em 110...400 B npOMBLILLINEHHOM 4aCTOThI
50 n 60 I'u,.

V.

VD1 N7 co47
KJJ.522ESZ QQ *40(;';
I

Takve npoBHukKM umelnT pag <
HEefoCcTaTKoB, B 4acTHOCTM, Npu
CNy4alHoOM NOAKAKYEHWW MHAWKA-
TOpa KOPOTKOro 3amblKaHWA K Uuenam,
HaxoaaWMMCA Nof CeTEBbIM HAaNPAXEHW-
emM, neperopaeTt namna HakanueaHws.
Hanwume nByx YCTPOWCTB NPUBOAUT K
HeyaobCcTBY MX MCNONL30BAHWA — Nepes,

Puc. 1

3TK HeQOCTaTKKM yCTpaHeHb! B Npeana-
raeMom npobHuKe, Cxema KOTOoporo no-
KazaHa Ha puc. 1. Oba nHgmkaropa 06b-
eaunHeHbl B e0VHYID KOHCTPYKLUMIO, a npu-
MEHEHWE B Ka4eCcTBE 3NEMEHTOB WHAW-

HL2 GNL-3014UBC

. R4 100 MHAMKATOP CETEBOro Hanpsike-

— HWS BbINONHEH Ha ceetoauone HL1

KpacHoro cee4yeHus. PeaucTopsl

vD2 ® R1—R3 orpaHuuusaoT TOK vepes

KOs226| sSB1- 3TOT CBETOAMOA Ha 6e30NacHOM Ans

C147Hx Brn. HEro yposHe. [pUMEHEHME OBYX
R1"1« x 400 B d nocnenoBaTenbHO BKMKYEHHLIX pe-
@a G1 - 3WCTOPOB OQHOro HomwHana (R2 wn

vT1 HLZ2 | 158 |* R3) nossonuno npuMeHaTL WHOWKA-
KT31070 TOPp B UEnsx C HanpaxeHuem Ao

400 B. Avop VD1 3awmwiaeT ceeTo-

HL1 GNL-3014SRD  Avoa HL1 ot HanpsxeHns oBpaTtHoi

HL1 nonapHoctn. Peauctop R1, kpome

OCHOBHOW YHKUMK, O KOTOpPOW By-
[eT ckaszaHO panee, BbINONHAET
GYHKLMIO NPeAoXpaHnTens 1 nepe-
ropaer Npu BO3MOXHOM 3MeKTpUYe-
CKOM npoboe 31eMeHTOB NPoBHUKa.

Mpo3eoHKa 3NEKTPUYECKUX Le-
nei B NpobHWUKe, B OTAMYME OT Tpa-
OWUMOHHLIX, MPOW3BOAMTCA HEe MOCTO-
AHHLIM TOKOM, @ MMMYNbCHbIM TOKOM MO-
BLILIEHHOIM 4acToTkl. 3TO Aan0 BO3MOX-
HOCTb pa3BaA3aTe WHAMKATOP KOPOTKOrO
3aMbIKaHWA OT M3MepaemMoil uenu no

&
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PALIMO Ne 3, 2018

NOCTOSHHOMY TOKY, @ Hanu4yue HanpsKe-
Hua 230 B yacToTtoii 50 Ny Ha Bxone npo-
BHMKa He BbIBOAWT ero W3 ctpos. WMH-
AMKaTOP KOPOTKOro 3amblkaHua pabotaer
Ha vacTtoTe okono 50 KMy, Bnuadune nHayk-
TWMBHOCTHU M EMKOCTW NPOBOOKW HE3HAYM-
TensHOE, 3TO NPOBEPANOCH ANA NPOBOAOCE
pasnuyHbIX TMNOB AnuHoN oo 200 m.

Ha tpaHaucrope VT 1 v TpaHcdopmarto-
pe T1 no cxeme BNOKMHr-reHepartopa
cobpaH reHeparop umnynsLcos. Ero nuta-
HWE OCYLUEeCTBASETCH OT O4HOro ranbea-
Hud4eckoro anementa G1, napameTtpude-
ckoro ctabunuzatopa HanpAXeHWsa Ha
pe3ucTope R4 1 BKNIOYEHHOM B NPSMOM
HanpasneHun guoge VD2. BeixogHoe Ha-
npsxeHwe ctabunuaaropa — okono 0,6 B,
4YTO 4an0 BO3MOXHOCTE oBecneynTs cTa-
BuneHyilo paboTy reHepartopa BNNOTL OO0
NONHOW paspsaakv anemMeHTa NUTaHus.

TensHoit 06paTHOR ceA3n ByaeT 3aMKHyTa
yepes HeboNblUOE BHYTPEHHEE CONPOTUB-
neHuwe cety u ceetoamon HLZ2 cBeTUTL He
byner.

Takum oBpasom, nNpM WUCNpaBHOR
anekTponposogke ceetoauoabl HL1 wu
HL2 Bcerna cBeTAT pasgensHo, HL1 —
TONBKO NPWY HANWYKMK CETEBOrO Hanpaxe-
HUMA Mexay wynamm X1 1 X2, a HL2 —
TONBKO NpW BONBLLWOM CONPOTUBIEHWUK
mexay wynamu. MNpu npoBegeHun pe-
MOHTHO-BOCCTaHOBUTENbHLIX paBoT noc-
Ne apapuuM BO3MOXHA CWUTyauus, koraoa
ofa cBeTOAMOAa CEBETAT OAHOBPEMEHHO.
370 CBMAOETENLCTBYET O TOM, YTO 3NEKTPO-
NpoBOAKa HEWCNPaBHA — WMEeT Hepo-
nyctuMo Gonbluoe CONpoTUBAEHWE WK
HW3KOe CONpoTUBNEeHWe u3onauun. Takan
anexTponpoeoaka TpebyeT pemMoHTa unu
3amMeHbl.

Moaknioyesne MHOMKATOpa KOPOTKOro
3amblkaHus K Wynam npobHuKa BbinonHe-
HO 4epe3 koHgeHcaTopsl C1 1 C2, npen-
CTABNALME 3HAYUTENBHOE CONpPOTUBNE-
HWe ans Toka 4actotoi 50 'y, AKTMBHOE 1
WHOYKTUBHOE COMpoTUBNAeHue O0BMOTOK
TpaHcgopmaropa T1, BKAOYEHHLIX Nnocne-
[oBaTenbHO ¢ KoHaeHcaTtopamm C1 u C2,
BECbMa Mano, 1 NageHvue HanpsxeHus Ha
HWUX NPKU NOAKNIOYEHUM K CETHU He NpPeBbl-
WwiaeT HECKONbKWX MWUANWBONLT, 4TO Ge3o-
nacHo Aans Tpadawctopa VT1. Peauctop
R1 cHwxaeT amnauTyay 3apagHOro Toka
koHaeHcaTopoe C1 v C2, 4yTO noBbIWAET
HapéxHocTe npobHwuka. Paspanka aTux
KOHAEHCATOPOB NPy OTKNIOYEHUW NPoGHN-
Ka OT W3MepsieMOi Lenu, Haxoaswencs
nog HanpskeHwem, NPoOMCXoanT 4Yepes
anemeHTol T1, VD1, HL1, R2 W R3, uto no3-
BonfeT uabexartb yoapa TOKOM, XOTb M
Hebonbworo, NpW NPUKOCHOBEHUWU K LLY-
nam npoBHWKa nocne OTKNOYEHWA ero ot
cetn 230 B.

PaGoTaet MHOWMKATOP KOPOTKOro 3ambl-
KaHuA cnegyowmm obpasom. Mpw Haxa-
TUK Ha KHoNKy SB1 nogaéTtca nuTaHue Ha
reHepaTop. Ha4ynHaeT CBeTUTL CBETOAMOA,
HL2 cuHero ceevyeHus, NOOKMIOYEHHbLIA K
BbIX0o4y reHepartopa. Ecnn 3aMkHYTh LLyNbI
X1 » X2 vuan nogknouUTh UX K Lenu c
conpoTtueneHnem He Bonee 100 Om, ye-
pes anemenTbl C1, C2, R1 1 KOHTpOnupye-
MYIO uenb ¢ konnektopa VT1 Ha ero basy
Byoer nopaH curHan oTpuuaTensHomn
obpaTHoi cBAa3w. MNMog eé BO3OEACTBMEM
amMnanTyaa UMnNynbCOB Ha BbiXOOE reHe-
paTtopa yMeHbLUUTCH, W eE CTaHeT Heno-
CTaToqHO ANS CBEYeHWs ceeTogmoga HL2.
Ecnun HaxaTb Ha kHonky SB1 npw nopadye
Ha LWynbl NPOBHWKA CETEBOro HaNPAXeHUa
(ceeTutca ceetoawon HL1), uens oTpuua-

K petanam ycTpoicTtea ocobuix Tpebo-
BaHWiA He npeabasnaetcs. Pes3ucTopbl
moryT Buite MJIT, C2-23, KOHOEHCATOPSI
AOMKHBI BbITh HA HOMWHANBEHOE Hanpsxe-
HWe He meHee 400 B. Becbma HagéxHb!
KoHaeHcaTopsl oT AMNPA K. Ottyna xe
B3AT (PEeppPUTOBLIA KONLUEBOW MarHWTO-
nposog avametpom 10 MM ana TpaHc-
dopmaTopa T1. O6e ero oBMOTKM HamoTa-
Hbl BOABOE CNOXEeHHBIM 3ManupoBaHHbIM
npoeogom anametpom 0,18 mm v coaep-
xat no 16 euTkos. Hauyano ogHoi o6MOTKM
COefMHSAIOT C KOHUOM BTOPOW W NOAKNIO-
4aT K MMHUKM nuTanua. Ouoasl — niobeie
ManoMoLLHbIE KPEMHWEBLIE, 8 CBETOANO-
Abl — MOBLILEHHOW APKOCTW CBEYEHWUA
AnameTtpom 3 mm. TpaHaucTop — noboi
ManoOMOLLHBIN KpeMHWeBbld CTPYKTYpPbI
p-n-p ¢ ko3ahdUUMEHTOM Nnepenayn Toka
6a3bl He meHee 100. Ecav M3MEHWTHb
NOASIPHOCTL BKNIOYEHWs ceeToanoaa HL2,
avoga VD2 » anemenTta nutanua GB1,
MOXHO NPUMEHWTL TPAH3UCTOP CTPYKTYPbI
n-p-n, Hanpumep, cepun 3102. KHonka
SB1 — manorabaputHaa ¢ camoeo3spa-
TOM, OHa OOM¥HA MMEeTb ANIMHHLIA TonKa-
Tenb U3 U30NALUWOHHOro MaTtepuana.

Ecnu npUMeHWTs mManorabapuTHblie
Aetanu, a B Ka4ecTBe UCTOYHMKA MUTaHUA
NCMONbL30BaTh AnNeMeHT Tunopazmepa
AAA, TO npoBHWMK MOXHO cobpaTtk Ha
MakeTHon nnate pasmepamun 100x10 mm
(puc. 2) ¢ NPUMEHEHWEM MPOBOJHOIO
MOHTaXa. DNeMeHT NUTaHusa QUKCUPYIOT
Ha nnate HecKONbKUMW BUTKAMW W30NSN-
LWWOHHON NeHTLI, 3aMeHATL ero NPUXoanT-
Cfl He Yalle ogHoro pasa B rof. Kopnycom
npobBHUKa MNOCAYXWUN KOpNyc mapkepa.
[ns Tonkarena KHONKW B HEM Nnpoceepne-
HO OTBEPCTWE, HanpoOTWME CBETOANOAOB
BLIPE3aHO OKHO paamepamu 4x10 mm,

3akneeHHoe ABYMSA CNOAMKW NPO3pa4vHoin
NUNKOR NEeHTLI. ITO 3aWmaeT NPpobHUK OT
nonagaHwWs BHYTPb NOCTOPOHHWUX Npeame-
TOB W CO304ET [OCTaTOuvHY CBeTopac-
CeVBaIoLLYI0 noBepxHocTb. lnaTty nocne
HanaXuWeaHUa NOKPbIBAKT HECKONbKUMW
cnoamu HutTponaka. Wyn X1 waroTtoeneH
n3 BMHTa M3x35, ycTaHOBNEHHOro Ha
MmecTe nuwyuwlero ysna. Manytpu nopg
rONOBKY BUHTA NOANOXEH NenecToK ¢ npu-
nasiHHbIM NPOBOAOM, raiky cnegyeTt 3a-
KOHTPWTL Kannen HUTpokpacku. Liyn X2 —
"Kpokoamn", npunasiHHbliA K Npoeoay C
HAOEXHOW M30onauMeid oAMHON NPUMEPHO
0,4 m. MNnaTa B KOpnyce 3aduKkcUpoBaHa
KYCO4YKamMmy NOponoHa.

HanaxwusaHune npobHKKa 3aknio4aeTcs
B nonbopke pesuctopa R1, koTopbim
ycTaHaesnueaetcs rnybuHa oTpuuaresnb-
HOl oOpaTHoi cBA3n. lNpu 3aMKHYTbIX
wynax csetogumon HL2 ponxeH ObiTh
noraweH, Npyu Mx Nogkn4YeHnn K conpo-
TueneHnio 100 Om un Gonee — CBETUTL.
MNpu paBote ¢ NpobHWKOM HeobxoAauMO
cobnwopate TpeboBaHWA TexHWkn Geso-
NacHOCTU. =

MOAYJIbHAS! PEKJTAMA

WHTepHeT-MmarasmH
Paguo3NeKTPOHHBIX KOMNOHEHTORB
npepgnaraeTt No HU3KUM LLleHam
€O CBOEro cknapa:

" MUKpPOCXeMbl MMMOPTHbIE W
oTeyecTBEeHHbIe;
4+ TPAH3UCTOPbI UMMOPTHbLIE M
oTeYyecTBEeHHbIE;
#avoasl M OUOOHbIE MOCTbI
WMMNOPTHbIE U OTEYEeCTBEHHbIE;
pe3ncTopbl;
' KOHOEHCaTophbl;
»nasnsHoe o6opynoBaHue;
/“NNaThl MakeTHblE;
pa3zeémel;
A NPUNOoA;
#pnrochbl;
W mHoroe gpyroe, 6onee 10000 Ha-
MMeHOBaHUNA.
http://bars-component.ru
Ten.: 8(4922)53-75-03,
+7(905)616-58-80

ANEKTPOHHbIE KOMMNOHEHTLI
HA WWW.S-10MITINO.RU

BcE ana peMoHTa U NpoOU3BOACT-
Ba pPaguvo3aINeKTpPOHHOW annapary-
pbl, aBTOMOGUNBLHOW W ObITOBOWM
PaauoOTEXHUKHK.

Mpoaaxa onToMm 1 B PO3HMLY B Na-
BunsoHe 546 TK "MUWUTUHCKWMIA paano-
pbiHOK”. PaGotaem ¢ 9.00 mo 18.00
exenHeeHo. NoyToBas W Kypeepckan
nocTaeka.

Haw appec: Mockea, lMaTHWukoe
wocce, 18, 3 ar., naB. 546.

8-905-782-47-71

mat-roskin@rambler.ru
www.s-10mitino.ru;
www.s-10mitino.narod.ru

125464, Mockea, a6. aw,. 39.
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. MOUWHOCTMN

A. BYTOB, c. Kyp6a fipocnageckovi o6:1.

nafsnbHuka

AnurensHoe Bpems Ans perynupoBKky MOLWHOCTH 3A€KTPOonasis-
HUKa aBTOpP NONBL3OBAJNICH PErynsaTopoM, COOGpaHHbIM o cxeme,

61m3koi kK onybnukosaHHo# B [1].

Ho nocne Toro kak ycraHosneH-

HbIli B HEM nepeMeHHbIi pe3ncTop npuwén B HerogHoctb, 6bL10
peweHo He pPEeMOHTUPOBaTb CTapblii perynsitop, a M3roToBUTH
HOBbIN, NPpUMEeHUB B HEM 6onee [QOCTynNHbIe AETann, u3Bne4éHHsie

13 HerogHoyN paguoannaparypsi.

pu paspaboTke HOBOro perynstopa
YYMTLIBANOCh, YTO OH AOMXEH MMETb
HebonblWe pasmeps! U Maccy, NOCKONbKY
npegnonaranock WMCNONL30BaTh e€ro He
TONbLKO AOMma, HO W "Ha Bblesge”. B ero
BbIXOAHOM HaNpPsaXeHWW O0NXHa OTCYTCT-
BOBAaTb MOCTOsAIHHaA cocTaensowas. OH
nomked obnaparte GONLWONA MexaHuye-
CKOI NpOYHOCTBIO, DbiTb 6€30MacHbiM B
akcnnyaTaumm v, HakoHeu, MMeTb MNpoc-
TYIO KOHCTPYKLMIO M HASKYIO CTOMMOCTb.
MpuHuUMNUansHasa cxema pa3spaboTaH-
HOrO perynAaTopa npeacTaBneHa Ha
puc. 1. Ero eunky XP1 noaknw4alT K
anekTpocetn. Ha posetky XS1 ceTtesoe
HanpskeHue noctynaet 6ea uameHeHwin,

nMwe npoinas yepes ¢unetp L1C1. Pe-
auctop R1 yckopseT paspaaky KoHOeHca-
Topa C1 nocne oTkniovenus sunku XP1 ot
ceTn. PoseTka XS1 nonesHa, ecnv B nome-
LWEHWW OTCYTCTBYIOT CBOOOAHbLIE CeTeBble
po3eTkK, U 4TOOLI BKAKOYWTL MAANLHWK,
NPUXOANTCS OTKAOYaTL OT OOHOW M3 HWX
anekTponpubop, He Tpebylowmin perynn-
POBAHWA HANPSAXEHWUA NUTAHKUA,
ODPeKTMBHOE 3HAYEHWME HANPAXKEHWA
Ha poseTke XS2, a cnefoBaTeNbHO, W
MOLLHOCTb, NOTPebnaemyid NOAKMIOYEH-
HOW K HEeW Harpyskon, MOXHO perynupo-
BaTk NepemMeHHsIM pesuctopom RS,
MoaknioyaTte K HE MOXHO anekTponasnk-
HWK WMAW OpYroil HarpesartenbHblil nnbo

X$1 R4 VD1-vD4  R10 Xs2
XP1 < 27k 1N4148 27k
m L1 c1 R1 m [ ]
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OCBETUTENLHLIA NPUBOP, HEKPUTUYHLIA K
dopmMe NUTAIOLWEro HanpsaXeHus.

B oTnuuue ot perynatopa, onMcaHHoro
B [1], HanpskeHWe Ha Bbixoge npeanarae-
MOro yctpoictea (po3eTke XS2) npw
noboM NONoOXeHWW opraHa PerynvpoBku
(nepemedHoro peawcropa R5) He copep-
¥WT NOCTOAHHOW cocTasnsowein. MosTo-
MYy OHO HEe MOXET MOBPEeAWTL CnydHaiHo
NoAaKNYEHHbIe K po3eTke XS2 anekTpo-
npubopbl, B KOTOPbLIX WMEIOTCA NUTAl0-
ueca oT cetn TpaHchopmartopsl, acuH-
XPOHHbIE 3nekTpoaBurarenn W apyrwe
BNEeMEHTbI, CONPOTUBNEHWE KOTOPbLIX Mo-
CTOAHHOMY TOKY 3Ha4YWTENLHO MEHbLUE,
4yeM NnepemMeHHomY.

Ha BbICOKOBONBTHBIX TpaH3WCTOpax
VT1 1 VT2 cobpaH mManomoLLHbIiA aHanor
TpuHMcTopa. B Havane kaxnoro nonyne-
puoaa CEeTEBOro HanpsXeHWs KoHAeHca-
Top C2 HaymMHaeT 3apaAxaTbca 4epes
pesucTopel R3, R6 1 nepemMeHHbIil pean-
cTtop R5. Kak TONLKO Hanps:KeHne mexay
obknafkamu aToro KOHAEHCATOpa AOCTU-
raet npubnnantensHo 0,6 B, TpaH3aucTo-
pbl VT1 1 VT2 nasuHOOOpasHO OTKPbI-
BaIOTCA W NPOTEKAIOLWMIA Hepes HUX TOK
npeeblllaeT 3HayeHue, Heobxonumoe ana
oTKpblBaHMA cumuctopa VS1. 3Tto npo-
WCXOANT TEM No3xe, Yem Oonblue cym-
MapHoe COMNPOTUBNEHNE YNOMAHYThIX
Bbille PEe3UCTOPOB.

B 3TOT MOMEHT CMMUCTOP OTKPLIBAETCA
W Ha Harpysky, NOAKMKOYEHHYIO K PO3eTke
XS2, Ha4MHaeT nocTynaTb CETEBOE Hanps-
XeHwe. Bcneactene OTKPbIBAHWMA CUMUC-
TOpa YMEeHbLUAeTCA HanpsXeHue, npuno-
XEHHOE K aHanory TPpMHUCTOpa, NoaToMy
TpaHancTopsbl VT1 1 VT2 3akpsiBaloTCA, a
koHaeHcatop C2 paspsixaeTcs uyepes
peanctop R2. B koHue nonynepuoaa,
KOraa MrHOBEHHOE 3Ha4YeHWe Toka Harpys-
KW YMEHbLUAETCA NOYTU A0 HYNsi, CUMUC-
TOp 3akpbiBaetcs. B cnegyowmx nonyne-
puvoAax OnNUCaHHbIE MPOLECCH MOBTO-
psTCs. B kaxAoM M3 HUX CeTEBOE Hanps-
XEHWE MOCTYNaeT Ha Harpy3ky B TEYEHWe
TeM MeHbLIEeW [oNn ANWTeNLHOCTK Noy-
nepwuoaa, 4em 6onblue CyMMapHOE Conpo-
TueneHwe peanctopos R3, R5, R6.

Apoccent L2 HEMHOro NOHKMXaET ypo-
BEHb CO34aBaeMbix YCTPOWCTBOM WM-
NyNbCHbIX nomex. @unetp L1C1 yMeHbLua-
€T YPOBEHb MOMEX, Kak NocTynaiowmx 13
CEeTW B Perynatop, Tak 1 NPOHWKAIOWNX B
HEE M3 camoro perynatopa.

Ceetoguon HL1 cBETUT TEM Ap4e, Yem
6onblle cpeAHeBLINPAMAEHHOE Hanpaxe-
HUe Ha po3eTke XS2. lMockonbky MOLL-
HOCTb, noTpebnaemas Harpyskoi, 3aBw-
CUT OT cpeaHekeBagpaTtudHoro (adpdex-
TUBHOrQ), a He CpPefHeBbINPAMNEHHOro
3HAYEHWUA HANPAXEHWUA, CYAUTEL O CTEMNEHN
CHUXEHWSA MOLLHOCTK MO SIPKOCTW CBeYe-
HWA CBETOAMOAA MOXHO NULWbL NPUBAKU3N-
TenbHO. HYXHO OTMEeTWUTb, 4TO B W3roTOB-
NIEHHOM PErynaTope APKOCTL CBETOAMOAA
HL1 wnamensetrca npw BpalleHun Bana
nepemeHHoro peavucrtopa R5 paxe npw
OTKNIOYEHHOW OT po3eTkn XS2 Harpyake.
3T0 roBOPUT O TOM, HTO PEFYNATOP CNOCOo-
6eH paboTaTh C HArpy3ko MOLLHOCTLIO
meHee 1 BT.

Tok 4yepes ceeTOAMOL OrpaHuyMBaeT
napa peavctopoe R4, R10. [pa peancro-
pa BMECTO O4HOr0 NOBLILLIAIDT anekTpobe-
30NnacHOCTL perynatopa. C 3Toi Xe uensio
BMECTO OOWHOYHBLIX PE3UCTOPOB npumMme-
HeHbl ux napsl R3, R6 1 R9, R11.
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Perynsatop cobpaH B Kopnyce 13 nonu-
cTMpona oT CeTeBOro agantepa-Buiku
paamepamu 60x45x40 mMm. KOHTaKTHbIE
WTLIPW CETEBOW BWUNKW aganTtepa yaane-
Hbl. BMecTo 3Toro U3 kopnyca BbinyLUeH
ceTeBoil WHyp 2x0,5 MM AnuHoi 2,5 M ¢
BUNKo XP1. BHYTpeHHWEe CWNOBbLlE CO-
equHEeHWA BbINONHEHLBI MHOMOXWNbHBIMW
MOHTaxHbIMKM NPOBOJAMW  CeYeHuem
0,75...1 Mm2, By, perynsitopa ¢ oTKpbITOM
KPbLILWKOW KOopnyca nokasaH Ha puc. 2.
Aetann y3na ynpasneHns CUMUCTOPOM
pasmelleHsl Ha nokasaHHoOW Ha puc. 3
MOHTaXHOW nnate pasmepamm 40x19 mm,
YCTaHOBNEHHOW BHYTPW kopnyca. OHuW
coefuHeHbl NpoOBOAAMM WM BbIBOJAMU C
0BpaTHO CTOPOHL! NNAaThHI.

MNepemeHHblid peanctop RS — manora-
BapUTHBIA C NTMHEAHOW 3aBMCMMOCTLIO CO-
NpoTMBAEHWA OT Yyrna NnoeBopoTa sBana. Ho-
MWHaNLHOE CONPOTUBNEHWE 3TOr0 pe3sunc-
TOopa MoxeT 6biTe 0T 330 Ao 680 KOM (Yem
Gonblue, TEM NyHLIE), MOLLHOCTE — HE Me-
Hee 0,5 BT. ¥ meHs ycTaHOBNEH MMMopT-
HbliA NEpEeMEHHbIN PE3UCTOP HEM3BECTHOMO
Tna. OaHako MOXHO NPUMEHWUTL M OTeYe-
CTBEHHLIA, Hanpumep, CMN4-1 munu CrN3-9a.
MeTannnyeckmin Kopnyc nepemMeHHoro
pe3uncTopa OCTaBNAIT HENOAKMOHEHHbIM.

Peauctopel R9 n R11 xenarensHo ycra-
HOBWTE WUMMOPTHbLIE HEBO3ropaeMbie WNu
paspeieHble. OcTansHbie — niobbie oblero
npumeHeHua, Hanpumep, C1-14, C2-33
YKa3aHHOM Ha cxeme MOLHOCTU. KOoHAeH-
catop C1 — NAEHOYHBLIA C HOMWHANLHLIM
NOCTOAHHLIM HanpsxeHuem 630 B nan ne-
pemeHHeiM 275 B. MoponayT, Hanpumep,
K73-17 wnn K73-39. KonpeHcatop C2 —
OKCWAOHBLIA TAHTANOBLIWA. Y4YTUTE, YTO Y UM-
NOPTHbIX TAHTANOBLIX KOHOEHCATOPOB NpPs-
MOYroNnsHON GOpPMbI LWMPOKOR NONOCOWR
OTMEYeH NNDCOBOA BLIBOL, @ Y aHANOMMYHbBIX
OKYKNEHHBIX KOHAEHCATOPOB — MWUHYCOBbLINA.
Y oTeyecTBEHHbIX KoHaeHcaTopos K53-19,
K53-30 nnocoBoi BbIBOA TONLWE MUHYCO-
BOro. He mcnone3yiiTe B kadectee C2
OKCWOHbIA aNiOMWHWEBLIN KOHAEHCaTop.

BmecTto avonoe 1N4148 nogoinayt nio-
6ble ManoOMOLUHBIE KPEMHWEBble AWOoAb!.
AwoaHsiia MocT PJ17 M3BNEYEH M3 BNekT-
poHHoro 6annacta KOMNakKTHOW 3nekTpo-
NIOMWHECLEHTHOW Namnbl, HO MOXHO NpK-
meHuTb nioboi na KU422l DB104—DB107,
RB154—RB157. Takum xe AnogHsiM MOCc-
TOM MOXHO 3aMeHWTb TOT, 4TO cobpaH n3
ovopoe 1N4148. 3amena TpaHaucTopa
KF13001 — MJE13001, MJE13003,
KSE13003, 2N6517, MPSA44, a TpaHau-
cTopa 25A1625 — 2N6520, 25A1626,
2SA1776. OBpaTuTe BHUMAaHWE, 4TO pac-
nonoxXeHwe oAHOMMEHHbIX BbIBOOOB 3TUX
TPAH3UCTOPOB MOXeT ObiTb PA3HbIM.

Cumuctop BCR8PM-14LE B naonupo-
BaHHOM kopnyce TO-220F ycTtaHoBneH Ha
TENNOOTBOA, CAENAHHLIA M3 OTpeska anio-
MUHMEeBOro yronka 20x20 mm OnuMHOR
40 mm. MoTaiHble roNoBKW BUHTOB, Kpens-
WMX TENNOOTBOA, K KOPNyCy perynatopa, ¢
BHELLUHE CTOPOHbI 3aNWTh! NONUCTUPONOM.

YKasaHHblli CUMMWUCTOP MOXHO 3ame-
HWUTL OPYrMM C AONYCTUMbIM HANPsKeHn-
eM B 3akKpbiTOM COCTOSHWW He MeHee
600 B 1 makcumanbHbLIM TOKOM B OTKpbI-
TOM COCTOSIHWM He meHee 7 A. Hem 6onb-
we aToT TOK, TeMm ny4lle, NOCKOAbKY CWl-
MWCTOP OOMKEH BhiAePXaTe MHOMOKPAaTHO
NPEeBLIWAoWWIA HOMUHANLHLIA NYCKOBOWM
TOK, HanpuMep, CNy4anHo NOAKNIOYEHHON
K po3eTke XS2 namnbl HakanueaHwua UNK

uMnynecHoro Gnoka nuTaHua BonblIoK
MOLWHOCTW. Ecnu ByoeT npuMeHEH cummn-
CTOp C O4EHb ManeHbKMM TOKOM ynpasne-
HUA, MOXEeT noTpeboBaTbCsl YCTAHOBUTE
pe3uctop R8 mMeHbWEro cONPOTUBNEHWA.
3TOT pe3ncTop NPUNasH HENOCPEaCTBEH-
HO K BLIBOAAM CUMMCTOPA.

Pozetkn XS51, XS2 (camopensHble 13
NaTYHHBIX UMW CTaNbHBLIX XPOMWPOBaHHBLIX
TpyboOK) coenaHbl aHanorn4yHo onucaH-
HeiM B [2]. Ecnun ceTeBas Bunka XP1 pas-
GopHas, NpoBOAA CETEBOrO LLHYPa Peko-
MEHAYETCHA NpUNasTb K €€ WTLIPAM B
AONONHEeHWEe K BWUHTOBOMY KpenneHwio.
Apoccens L1 — deppuTtoBulil umnmuHap
ANVHOM 24 MM, HAAETHIA Ha LWHYP nuTa-
HWA K 3adUKCUPOBAaHHLIA Ha HEM TEPMO-
ycaxueaemeimn Tpybkamu. poccens L2
(oT uMnynecHoro 6Gnoka NMTaHuA) coaep-
KUT 16 BUTKOB nNpoBOAa AMAMETPOM

0,62 MM, HamoOTaHHbIX Ha KONbLEBOW
$EeppuTOBLIA MarHUTONPOBOL TUNOpPas-
mepa 12,5x7,5x5 mm.

[na purkcaumn aNemMeHToB KOHCTPYK-
unM BHYTPW KOpnyca NpUMeHEH Kneu
"KBUHTON" W PacTBOPEHHLIA B aueToHe
nonuctupon. Ansa nyywero cuenneHus c
KNeem BHYTPEHHAR NOBEPXHOCTE KOPNy-
ca pgonxHa 6GbiTe NpegBapuTenbHO cae-
naHa wepoxosartoii. Ecnu matepwan kop-
nyca ycTOW4MB K OpraHu4eckum pacTeo-
puTENAM, TO NEpPBbLIM CNOEM Knes non-
¥eH BbiTb "KBWHTON". Ha kKoHaeHcaTtop
C1, peauctopel R2, R3, R4, R6, R10,
apoccens L2, anoasl VD1—VD4 HapeTb!
Tepmoycaxuseaemsle TPybkn, nocne 4ero
3T Aetann nNpUKNeeHsl K KOpRycy.
OcHoBHOE HaszHauveHwe Tpybok — mexa-
HW4eckoe aemnduposaHune. [Oe 310 BO3-
MOXHO, B KOPNYC cneayeT BKNenTs pebpa
KECTKOCTW U3 MNAcTMaCCOBLIX NAACTUH.

HanaxuweaHnwe perynatopa 3aknwua-
erca B noabopke koHgeHcatopa C2
Takoi éMKocTu, 4ToOkLl NPU MakCUmanb-
HOM BBEOEHHOM CONPOTUBAEHWU nepe-
MeHHOoro pesuctopa R5 addektueHoe
3HA4YEeHWEe HanpRXeHWs Ha po3eTke XS2
6bino 80...90 B (npu ceTeBomMm Hanpsixe-
Huu 230 B). K aTOil po3eTke MOXHO Ha
ANUTENbLHOE BPeMA NOOKNIYaTe Harpya-
KY HOMWHANLHOR MOLWHOCTLIO Ao 500 Br,
a 06UAan MOLWHOCTL NMUTaeMbiX OT po3e-
Tok XS1 1 XS2 yCcTpoACTE He ponxHa
npeebiwate 1000 BT. MNpwn Heobxogumo-
CTW YyKa3aHHYIO MOLLHOCTL MOXHO YBENW-
yuTh, nNpeaycMmotpes bonee apdekTus-
HbIA OTBOA Tenna oT cumucTopa VS1 u
EbINONHWE CUNOBLIE UEenW perynatopa
nposogamu Gonblero ceveHns. Cetesas
Bunka XP1 un posetkun XS1, XS2 takxke
AONXKHbLI BbITh pACCHMTaHbI HA COOTBETCT-
BYIOLLYIO MOLLHOCTb.
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|' /I oWHan BbIXoAHaAs CTyneHb nNpeana-
LV lraemoro redHepaTtopa nuTaeTcs
BbINPSAMNEHHbIM CETEBbLIM HanpsXeHuem
W NOCTPOEeHa No NOAYMOCTOBOWM Cxeme C
BHeWHUM BO36GyxaeHWeM. [ns nutaHus
eé 3apaouero redeparopa Tpebyerca
WCTOYHWK HW3KOr0 HanNpsxXeHWs, KOTOPbINA
BO MHOMMX Cny4asx cTpoaT no 6ecTpaHc-
(GOpPMATOPHON CXeMe C racAlMM KOHOEH-
cartopom. Takoh MCTOYHWK He OTnrn4aeTca
BonbLOR HaaéxHoCcTLo. Kpome Toro, oH
He oBecnevynBaeT ranbBaHWYECcKOn pasz-
BSA3KW MEX Y HU3KOBONbLTHLIMUW U BbICOKO-
BONBTHbIMKM Uenamwu. Bce oHW oOkKaswbl-
BAIOTCA COEAWHEHHBIMW C NWTAOWEN
CeTbio.

71 oTKa3zancs OT UCTOYHWMKA C racaLum
KOHOEHCATOPOM W NPUMEHWN Ons nura-
HWA 3afjalolWero redepatopa B MOMEHT
3anycka Hartapelo ranbBaHWYeckux ane-
meHTOB. locne 3anycka ycTpoicTea W
NOABNEHUA HA BTOPWUYHBLIX 0BMOTKax ero
BbIXOAHOrO TpaHcdopmaTopa Hanpsxe-
Hus BaTapes aBTOMaTU4ECKWN OTKNIDYaeT-
Cfl, 8 HW3KOBONLTHLIE Y3Nbl reHeparopa
NepexoanT Ha NUTaHWe BbiNPAMNEHHLIM 1
cTabunuanposaHHbIM HanpsxeHuem
0AHOIN M3 0BMOTOK. [anbBaHW4ecKue ane-
MEHTbl, OTA@Bana TOK NWLIb B MOMEHTbI
3anycka reHeparopa, MMeroT ONWTeNbHbIA
cpok cnyx6bl 1, B OTAWYME OT aKKymMyns-
TOpPOB, He TpebyioT oBcnyXUBaHWs.

M3roToBNEHHLIA reHepaTop B pexume
XONoCcTOro xoda notpebnser oOT cetm
~230 B Tok He Gonee 18 mA. YacTtoTa
BbIXOAHOMO MMNYNLCHOMO HAMPAXEHWA —
100 kl'u, a ero amnAUTYAa 3aBUCUT OT
yucna BWTKOB BTOPMYHBLIX  OBMOTOK
TpaHcdopmaTopa, NOcCNegHux MOXeT
ObiTb Heckonbko. MakcumanbHelin KN4
85 % QOCTMIHYT NPWU MOLWHOCTKW Harpyakm
50 Bt. Npu eé mowHoctn 30 BT oOH
yMeHbliaeTca ao 79 %, anpn 80 Br— no
71 %. KNA 6bin n3mMepeH npu Harpyske
BLIXOAA redeparopa (BTOpUHHOK 0BMOT-
K1 TpaHcgopmatopa) akTUBHbIM COMNpPo-
TUBAEHWEM.

KOHCTPYKTUBHO reHepaTtop COCTOWT 13
OBYX MOAOYNei: BLICOKOBONLTHOMO U HWU3-
KOBONLTHOrMO, B KOTOPOM YCTaHOBNEH W
MUKpOKOHTponnep. [lpuHUWNWanbHas
CXema BblCOKOBONLTHOIO MOAYNA nokasa-
Ha Ha puc. 1. OH BknoyaeT B ceba cete-
BOW duneTp C1L1, MOCTOBOI BbINPAMM-
Tenb ceTesoro Hanpsxeuus VD2 co crna-
XKUBAKOLWWMK KoHaeHcaTtopammn C2 n C3.
MNonymMOCTOBOI WHBEPTOP MNOCTOSIHHOrO
HanpseKeHWst B MMNynNbCcHOe cobpaH W3
TpaHaucTopos VT3, VT4 u koHOeHcaTopoB
C4, C5. MNepeuyHana obmoTtka 1-2 BbIXOA-
HOro UMnNynsCcHOro TpaHchopmaropa T3
BKNIOYEHA B AWAroHans NoNyMocTa.

Ynpaensowme curHanbl Ha 3aTBOPbI
TpaHaucTopos VT3 v VT4 noctynaioT C
BTOPWYHBLIX OBGMOTOK MMMYNLCHLIX TPaHC-
¢dopmatopoe T1 u T2, kotopeie obec-
ne4ynBsaloT ranbBaHWYECKyld pa3Ba3ky
HW3KOBONLTHBIX Y3NOB OT nWTalowen
cetu. Auroas VD3 v VD4 3almaloT TpaH-
anctopel VT1, VT2 npeaBapuTenbHon cTy-
NeHW MHBepTopa OT BLIBPOCOB Hanpsxe-
HWA  CaMOMHOYKUMKM  Ha NePBUYHLIX
obmoTkax TpaHchopmaTtopoe T1 u T2, a
peaucTtopel R7 1 R8 orpaHn4MBaloT TOK
yepes aTun 06MOTKW.

PeaucTopel R4 1 RS orpaHnymeaioT TOK
3apagkn koHpeHcaTtopoe C2 n C3 B
MOMEHT Noga4yn CeTEeBOro HanpsxeHws.
MNocne BeIxona reHeparopa Ha paboqunia




NMonymMmoCcTOBOM reHepaTop
MMNYNIbCHOIroO HaANPAXeHns

Ana cetTeporo Onoka nuTaHug
H. CAJIMMOB, r. Pesga CeepanoBckoi 06n.

3710 ycTposictBo umeer gBe ocobeHHocTu. Bo-nepssix, ero
3agalowmii reHepaTop NOCTPOeH Ha MUKPOKOHTponanepe. Bo-BTo-
PbIX, B MOMEHT 3anycKa ero HA3KOBO/IbTHbIE Lernu nUTaeT ranbBaHun-
yeckas 6Garapes. Y1o6bl npeBpaTtuTe reHepaTop B MOAHOUEHHbIA
UMOYNbCHBIA GNO0K NUTaHUS MOLWHOCTLIO okono 100 Btr, k Hemy
A0CTaToYyHo A06aBUTb BbINPAMUTENN UMOYbCHOMO Hanps)XeHus, a
npn Heob6xoQUMOCTH N CTabUNN3aToPbl BLINPAMJAEHHOIO Hanpsxe-

HUSA.

pPeXUM KOHTakThl pene K1.1 wyHTMpYylOT
peaucTop R4, a 4yepe3 3aMKHYBLUMECH
KOHTakKTsl K1.2 HanpaxeHwe ¢ peaucTopa
R5, nponopunoHansHoe notpebnaemomy
OT CeTH TOKY, NOCTyNaeT AN KOHTPONA B
HW3KOBONLTHBIA MOAYNb.

OQHOCTOPOHHAA Me4YaTHaa nnarta Bbi-
COKOBONLTHOrO MOAyNA waobpaxeHa Ha
puc. 2. OHa paccydTaHa Ha YCTaHOBKY
npoccena L1 TLF-103B, koHaeHcatopos
C1, C4 v C5 K73-17¢, MMNOPTHLIX OKCWA-
HbIX KOHaeHcaTopos C2 u C3. PeaucTtop

FUT1A

vD2

MoapobHLIA pacHéT Takoro TpaHcdop-
martopa onwcaH B ctatee [1]. Ho uyucno
BUTKOB NEpBUYHON OOMOTKM TpaHcdop-
maTtopa T3 yBenuyeHo B NoATOpa pasa no
CpaBHEHWIO C PAc4ETHLIM, YTO NO3BONWNO
noay4YnTs Lenoe 4Yacno BWUTKOB MONOBWMH
BTOPU4HON 0BMOTKKW 3-4-5. Mpwn narotoe-
neHun TpaHchopmartopa uenecoobpasHo
nocne nepeu4HO 0OMOTKM HamoTaTb
BPEMEHHYIO BTOPWYHYIO 0BMOTKY, 4TODLI
YTOYHWTL YWUCNO BUTKOB NOCTOAHHLIX BTO-
PUYHBIX OBMOTOK.

HW3KOBONLTHLIM MOAYNbL, CXeMa KOTOo-
poro w3obpaxeHa Ha puc. 3, COOEPXWT
MUKpokoHTponnep DD1, sanporpammu-
POBaHHbIA Tak, Y4TO BbINOAHAET (PYHKLUWIO
3apaioulero redepartopa. CurHansl aToro
reHeparopa ¢ Beixogoe OC1B m OC1B
MWKPOKOHTpOANepa nocTynaloT Ha 3aTBO-
pbl TpaHancTopoe VT1 nVT2. Opyras napa
ero eeixopnoe (OC1A w OC1A) ynpaenseT
TpaHaucTopamm VT5 n VT6. Noaknioyme K
CTOKaM 3TUX TPaH3UCTOPOB ewe oguH
MMNYNbCHBIA TpaHcdopmaTop ¢ BbiNpA-
MWUTENEM, MOXHO NONYYUTL AONOAHUTENb-
Hblid WCTOYHWUK NOCTOAHHOMO HANPAXEeHWA,
nonoBHLIR onucaHHoMy B [2].

Mpu Haxatun Ha kHornky SB1 mukpo-
KOHTpONnep nony4aer nurtaHue 4epes
avog VD9 oT ranbBaHWYECKUX 3NeMeHTOB
G1—G3 Tunopasmepa AA 1 Ha4MHaeT pa-
6oTaTk. [ocne BeIXOOA WHBEPTOPA Ha pa-
B604MIA pEXUM B LLenb NUTaHWA MUKPOKOHT-
ponnepa v Opyrux HU3KOBONLTHbLIX Y3N0B
HaymHaeT 4epe3 anon VD8 nocTtynaTh Ha-
npaxeHWe BTOPUYHON OBMOTKM 3-4-5
TpaHcdopmaTtopa T3, BbINPAMNEHHOE
OBYXNONynepuogHelM BeINPAMUTENEM HA
avopax VD6, VD7 w ctabunuanpoesaHHoe
MHTEerpaneHeim ctabunuaatopom DAT. Kak
TONBLKO 3TO HanNpsxeHue cTaHoBUTCs Bonb-
we HanpsxeHus barapen G1—G3, guog
VD9 zakpblBaeTca U OTKNoYaeT Garapeto.
Tenepsb KHOMKY SB1 MOXHO OTNYCTUTS.

KI1 K12 Rs1p  VD5KC147A
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R4 — SQP-10, BO3MOXHO yMeHblUEHWEe Mnara paspaboTtana nopn TpaHcopma- HW3KOBONLTHEIE Y3nbl TreHepaTopa

ero mMowHocTh Ao 2...3 BT, npuMmeHEH pe-
3MCTOP, MMEBIOLWWACA B Hanuduu. Peawnc-
TOop R5 — C5-37 mowHocTeo 8 BT.

Tpauauctopsl VT3 1 VT4 ocHalleHb
TennooTeogamMu pasamepamm 40x20 mm,
EblIpE3aHHbIMW M3 TENNOOTBOAA KOMMbIO-
TepHoro 6noka nutauma. ns ycTaHoBKW
Ha nnaTty TpaHawcTtopoB VT1 wu VT2
(IRLL2705 B kopnycax SOT-223) waro-
TOBNEHbl  Hebonblwive nepexofHbie
nnarbl.

ObmoTkn TpaHchopmatopa T3 Hamo-
TaHbl Ha konbue K2Bx16x9 wna depputa
2000HM1. [Mepeu4Has obmoTtka 1-2
cocTouT K3 45 BuTKoE npoeoga MN3B-2
anametrpom 0,5 mm. ObmoTka 3-4-5 —
npeeon M3B-2 guametrpom 0,75 mm,
yncno BuTkoe — 3+3. O6bmoTtka 6-7-8
coaepxuT 6+6 BUTKOB Takoro Xe npoBo-
pa. Mpu Hanuaun nuTUeHapara noaxoas-
wero cev4eHus 0BMOTKW Nydlle BbINON-
HWTE M3 HEero, 3atTo NO3BONWUT CHW3WUTbL
noTepyW B HWUX, Bbl3bIBAEMbIE CKWH-3dhdek-
ToM. OBMOTKM WU30NUPOBAHLI  Mexay
coBoi U OT MarHuTonpoBoaa NOANBUHWUA-
XNOPWOHOW W3ONAUWMOHHOW NEeHTOn Ton-
wuHoi 0,15 mm.

Topbl T1 1 T2 MWT-3. OaHakKo BLIACHW-
Nnochk, 4TO NpegenbHO A0NYCTUMOE Hanpa-
KeHne mexay obMoTKamMu Takoro TpaHc-
¢dopmatopa scero 300 B. MNoatomy peko-
MEHOYETCA MNPUMEHUTL CamMofeNbHble
TpaHcdopMaTopbl, HAMOTaHHBIE HA KOMb-
uax K20x12x6 wma depputa 6000HM.
MNepeuyHan obmoTka — 15 BUTKOB. Bmec-
TO [ABYX BTOPWYHbIX 0GMOTOK HaMaTbIBaoT
0aHy 13 45 BUTKOB. MNpK TAKOM YKcne BUT-
KOB amnnuTyaa ynpaensiowmx UMNynsLCcos
Ha 3aTBopax TpaHamcTopoe T3 u T4 ctaHer
6onbLue, 4TO YMEHbLLUWUT NOTEPK 3HEPrUK B
3TUX TpaHaucTopax. MNposon Bcex obmo-
Tok — MN3B-2 pnametpom 0,15 mm. Naona-
Ums Mmexay oBMOTKamMM 13 TAKON Xe N3ons-
LMOHHOWM NEHTLI, Kak B TpaHchopmarope T3.

NByx06MOTOYHbIA apoccens L1, KoH-
AeHcatop C1 w peanctop R1 CHATbI C
HEWCNPaBHOW NNaThl KWNHECKONHOIO TEne-
BM30pa. Ha nnatax oT HeWcnpasHoW an-
napartypbl MOXHO HAWTKU W Apyrue nones-
Hele getanu. Jpoccens L1 mMoxHO waro-
TOBWTb CaMOCTOATENbHO, HAMOTAaB Ha
konsue K20x10x5 u3 depputa 2000HM
nee 0bmoTkM no 17 BUTKOB npoBoga
MrTd-0,5.

noTpebnaioT HEMHOro, NO3TOMY OT cTabn-
nuzatopa DD1 no uenwn +5 B (1) moxHO
nuTaTte BHELWHWEe YCTpoWcTBa, noTpeb-
nawowmne He Bonee 1 A. 31O xe Hanpaxe-
HUMe nopaHo Ha obmoTtky pene K1. OHo
nepeknioyaeT YCTPOWCTBO M3 pexuma
3apanku kongeHcatopoe C2 u C3 B pabo-
YMA pEXMM W OQHOBPEMEHHO BKNWYaeT
y3en KOHTpons notpebnsaemoro oT ceTu
TOKA.

B cnyyae npesbilleHns nopora, 3aaaH-
HOro crabunutpoHom VD5, KOHTpONbHOE
HanpskeHWe NoCTynaeT Ha W3ny-HaloLnin
ouoa ontpoHa U1, uto oTkpeiBaeTt doTo-
TPaH3uCTop ONTPOHa W NPUBOAWT K yCTa-
HOBKE HWM3KOro NOrMY4eckoro YpoBHA Ha
exone INTO mukpokoHTponnepa. OnTpoH
ofecneyvMBaeT ranbBaHWYECKYI0 PasBasky
Lenu KOHTPONS TOKa OT HW3KOBONLTHbIX
Y3M0B reHeparopa.

MNpu neperpyske reHepaunsi UMNynb-
COB Ha BbiX0ogax MUKPOKOHTpONNnepa npe-
KpawaeTcs, NoaToMy HanpsbkeHWe Ha BTO-
pUdHBLIX 0BMmOTKax TpaHcdopmatopa T3
OTCYTCTBYET, W HanpsikeHuwe nNUTaHus c
BbiXxoaa crabunuzatopa DA1 Ha MMKpO-
KOHTponnep ©Gonbwe He nocTynaert.
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Ceetoanon HL1 nepecTtaéT CBETWUTLCS,
curHanmanpys atum o cboe B paboTte
reHeparopa.

YepTéx nnartsl HU3KOBONLTHOrO MO-
AOYyNs W pasMelleHve aetanei Ha Hen
nokasaHsl Ha puc. 4. Ana MWKPOKOHT-
ponnepa Ha 3TOW nnarte yCcTaHOBNEeHa
BOCLMMWBLIBOAHAA LAaHroeas naHens,
ctabunusatop HanpaxeHua DA1 ocHa-
wWeH Tennooteoaom SK104-25S5TS. Opoc-
cens L2 — B82464G4104M, KoTOpbIiA
MOXHO 3aMeHWTbL ApYyruMm, WMewum
wHaykTueHocTe 100 MkIH 1 gonycTuMBlii
TOok He meHee 1 A. Ceetogmon HL1 w
pesuctop R12 ycTaHaBnMBawT Ha
nepenHen naHenn Kopnyca reHeparopa.
OH ponxeH BbiTe obGAzaTenbHO caenad
13 NUCTOBOM CTanmn.

B nporpaMmHyio namaTb MWKPOKOHT-
ponnepa DD1 ponxHbl BLITE 3arpyeHsb
koabl u3 paiina Converter 230V.hex, npu-
NOXEHHOro K cTaTbe, a KoHpurypaums
MWKDOKOHTpONNepa 3anporpammuposa-
Ha B COOTBETCTBMM C Tabnuuei.
CornacHo eil, oH paboTaeT C TakTOBOW
yacTtoTtoin 8 Ml oT BHyTpeHHero RC-
reHepatopa. Wmnynecel ynpaeneHws
noneebiMKU TpaH3ucTopamu dopmupyer
Taiimep T/C1, paboTaiowmii B pexume
LUMM. Mporpammuo obecnedyedsl Becto-
KOBble Nay3bl Mexaoy npoTUBOogazHbiMK
nMmnynbcamu, Heobxogumble ans
WCKNIDYEHWA CKBO3HOMO TOKa Yepes TpaH-
auctopsl. Ana ewixopoe OC1A n OC1A
ONUTEeNbHOCTE 3TUX Nays 3ajaHa paBHOW
1 mkc, ans Bbixoaos OC1B n OC1B —

2,5 MKc. HactoTa cneqoBaHus UMMyNbCOB

— 100 klu.
Crapwmwii 6air Mnagwmii 6aiT
Paspag Cocr. Paspng, Cocr.
RSTDISBL 1 CKDIVE 1
DWEN 1 CKOUT 1
SPIEN 0 SUT1 1
WDTON 1 SUTD 0
EESAVE 1 CKSEL3 0
BODLEVEL2 1 CKSEL2 0
BODLEVEL1 1 CKSEL1 1
BODLEVELO 1 CKSELD 0

1 - He 3anporpammM1poBaHo;
0= sanporpammvpoBaHo.
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CurHan neperpysku nNo Toky nocrynaeTt
Ha Bxofd INTO mwukpokoHTponnepa. 3a-
AelCTBOBAH TaKXe CTOPOXEBOW Talmep,
nepesanyckawmuii MUKPOKOHTpONnep B
cny4ae cbos nporpammel.

HanaxwsaHue ycTpoOWCTBa HaunHaiiTe,
He noaknyas ero k cetw. B uens +5 B (2)
noganTte 4Yepes pasfenuTenbHbin OUog
1NS819 cooTeeTCTBYIOWEE HANpPAXEHWe
(ero moxHo nogate U ot Barapen G1—
G3). Mexay 3aTBOpamMu W UCTOKaMK TpaH-
3ucTopoB VT3 1 VT4 gonxHel NoOABUTLGH
MMNYNbCbl, NOAOGHbLIE NOKa3aHHbLIM Ha
puc. 5. HyBCTBUTENBHOCTb KaHana BepTu-
KanbHOro OTKNOHEHWA ocuunnorpada
3/echb yCTaHOBNeHa paeHoil 2 B/aen, cko-
pocTh pa3eéptkn — 2,5 mkc/pen. Paamax
MMNOYNBECOB MOXHO YBENWYWUTL A0 Makch-
ManbHOro, AoNycTUMOro Ans TPaH3ucTo-
pos VT3 n VT4, yBENUYMB YWUCNO BUTKOB
BTOPWMYHBLIX OBMOTOK WUMMNYNbCHbIX TpaHc-
dopmaTtopos T1 u T2. Ecnv MnynbCel HA
nepeuyHbix 0GMoOTKax aTux TpaHcdopma-
TOpPOB eCTh, @ Ha 3aTBope TpaHaucTopa
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VT3 unu VT4 oTCyTCTBYIOT — HEenpaeunb-
HO COEAWMHEHbl BTOPWYHbLIE 06MOTKM COOT-
BETCTBYlOWeEro TpaHcdhopmaropa. Ecnwm
XEe MMNYNbCbhbl HA 3aTBOPE WMEIOT Henpa-
BUAbHYIO NOAAPHOCTb, HYXHO MNOMEHSTb
MEeCTamu BbIBOAbLI NEepPBUYHON OBMOTKW
WNK COedMHEHHbLIX NOCNeAoBaTENbHO BTO-
PUYHBIX OBMOTOK.

Hy»HO 3amMeTWTb, 4TO HAa Ne4aTHOM
nnare (cMm. puc. 2) obmoTkn TpaHcdop-
maTtopoe MWT-3 coeawHeHsl NpaBuaLHO,
noO3aTOMY ONUCaHHLIE OWWGKU BO3MOXHbI
nuwe nNpu cbopke ycTPoOMCTBa Ha MakeT-
HOW Nnate WK B CnydYae camoCcToATenb-
HOrO W3roToOBAEHWA TpaHCHOPMaTOPOB.

[na NnpoBepKn BbICOKOBONbLTHBIX Y3M0B
KenatensHo uMmeTh asToTpaHcdopmarop,
NO3BONAOWMA NOHW3WTE CETEBOE Hanpsa-
#eHwe po 50...100 B. Ho moxHo oBoi-
TWUCE M MCTOYHWMKOM TAakoro Xxe NnoCToAHHO-
ro HanpsikeHws. MNoHWxKeHHoe nepemeH-
HOE MK NOCTOAHHOE HanpskeHwe nogan-
Te Ha CeTeBOW BX0A reHeparopa, npeasa-
pUTENLHO NOAKNIOYMB K BbiBogam 6-8
TpaHcdopmaTtopa T3 gea nocnepoea-
TenbHO CoOeAWHEHHLIX peaucTtopa SOP-10
conpoTtueneHmem no 10 OM kaxabli.
MOXHO NOAKNKYWTL NO OAHOMY PE3VCTO-
py conpotueneHrem 10 Om K nonoBuHam
0bmMoTKM — K BblBOgam 6-7 un 7-8. Hua-
KOBOALTHBIA MOAYNL NUTAATE, KaK WU NPEexX-
Ae, OT BHELWHEro MCTOYHWKE HanpaXeHna
5 B, koHTponupysa noTpebnaemslii TOK.

Bknioyne reHepatop, HabnwopaiTe oc-
UMnnorpamMmmy HanpspkeHusl Ha NepBUYHON
obmoTke TpaHchopmaTtopa T3. Ana atoro

obwwrin  BbIBOA WYyna ocuunnorpada
HYXHO MOAKNIOYWTE K BbIBOAY 2 TpaHc-
dopmaTopa T3, a CUrHanbHblil — K BbIBO-
oy 1. MmeiTe B BUAY, 4YTO KOpNyc ocuMn-
norpacda He ponxeH ObiTb 3a3eMnéH, a
npuKacaTbCs K HEMY ONacHo, Noka ocumn-
norpad NOAKNIOYEH ONMCaHHLIM 06pa3om
K reHeparopy.

OcuunnorpaMma [oOMKHa COOTBETCT-
BOBaThk M300paxeéHHon Ha puc. 6 (roe
YYBCTBUTENLHOCTb KaHana BepTUKanLHoro
oTknoHeHus 50 B/oen) ¢ yMeHbLUeHHOA
NponopuMoOHanbHO NOAAaHHOMY Ha ceTe-
BOW BXOQ HANpPAXEeHW aMnnuTyaon um-
nynscos. 3artyxalowme konebaHwsa, BO3-
HUKaOLWWe NpM 3aKpeIBaHWKW TPaH3WCTO-
pOB, HE ONacHbl, ecNW cNagalnT A0 Hyns
00 OTKPbIBAHWA OPYroro TpaH3ucTopa.
3t konebaHua MOXHO NoOAaBWUTb, NoA-
KNIOYME napannenbHo nepBuYHoin obmoTt-
ke aemnoupytowyio RC-uens U3 peancro-
pa conpoTueneHuem okono 1 kKOm 1 mou-
HOCTbLIO 2 BT 1 KoHaeHcaTopa EMKOCTbIO
510 n® ¢ HOMWHanNbHLIM HanpPsXeHNeMm
He meHee 400 B.

Ecnv pgononHWTenbHbie ManoMoOUHbIe
BbixoAsl A 1 B He TpebyloTca, TPaH3nuCTo-
pbl VTS5, VT6 1 peauctopel R13, R14 B HM3-
KOBONBLTHLIA MOAYNb MOXHO HE yCTaHas-
nueate. B wW3arotoBneHHOM reHepartope
OHW NPUCYTCTBYIOT NULWLL "Ha BCAKWMIA CNy-
yait". Ecnn emecTo kHonku nycka SB1
NPUMEHWUTL BbIKNIO4aTENb, TO reHepaTtop
6yOer aBTOMaTUYECKW MepesanyckaTses
nocne BpemeHHbIX OTKAIHYEeHWA nuTalo-
Liei cetn.

BropuyHaa obmoTka 6-7-8 TpaHcdop-
maTtopa T3, ecnu nNoOOKNIOYUTE K HEW
COOTBETCTBYIOLIME BLINPAMWUTENW, MO3-
BONAEGT NONy4YWuTe NOCTOAHHOE OOHONO-
nApHoe HecTabunWM3npoBaHHOE Hanps-
XeHne okono 36 B wnw geyxnonsipHoe
+/-18 B npu Toke Harpyaku ao 1 A. Yro-
Bl cTabUMNM3MpoBaTh 3TU HaNpPsAXeHWs,
HeobXxo0auMBbl LONONHUTENLHBLIE CTabUNK-
3atopbl. Yucno BTOPUYHBLIX 0OMOTOK
TpaHchopmaTtopa T3 U BUTKOB B HUX
MOXHO W3MEHWTb, 4TOBLI NONY4YUTL NKO-
Oble HYXHbIE ANA KOHKPETHOro NpUMeHe-
HWA HANpAaxXeHnd.

Mocne OTKNWYEHWA reHepaTopa oOT
CEeTW BbLICOKOBONLTHbIE Craaxuealuive
koHaeHcaTopsl C2 n C3 ocraioTca 3apsa-
KeHHbIMW. YTOObl paspaguTe MX, gocTa-
TOYHO Ha HECKONbKO CEeKYHA, HaxaTb Ha
kHOnNky SB1.

NNTEPATYPA

1. Xyukos B. Pacuér tpancdopmaropa
uMnNynecHoro Gnoka nutanma. — Pagwo, 1987,
Me 11, ¢. 43.

2. Canumoe H. ManomouwHelil asyxnonap-
HEIil npeobpa3oBartens HanpaxeHws. — Pagwo,
2017, N2 10, c. 15, 16.

Ot pegaxywmu. (lporpamMma MUKDOKOHT-
ponnepa umeeTcs o agpecy ftp://ftp.radio.
ru/pub/2018/03/conv.zip Ha Hawem FTP-
cepsepe.

AByxKaHanbHoe
YCTPOUCTBO

3apsaHoe

ana Ni-MH akkymynatopos
r. KOCOJIAMNOB, r. Kuposo-4Yeneuk Kuposckoii 06:.

3710 ycTpoiicTBO pa3paboTaHo aBTOPOM KaK foru4eckoe npogon-
XeHune onybnMKOBaHHOIO B ero cratbe "3apsgHoe ycTpoicTeo 4ns
Ni-MH akxymynsaropa” ("Paguo”, 2017, Ne 8, c. 18, 19).

1] axe npv asTOMaTU3MPOBAHHOM MpO-

/5 M3BOACTEE aKKYMYNATOPHLIX 3/I@MEH-
TOB CYLWECTBYEeT TeXHONOrM4yeckuin pas-
Bpoc ux napameTpoB. 3apagHo-paspan-
Hbleé XapakTepuCTWUKW OOHOTWUMHbLIX akKy-
MYNATOPOB 3aMeTHO pasnu4atdTcs, 0co-
6eHHO nNocne ANUTENLHOW aKchnyaTaunn.
OnwiT akcnnyataumu barapein mna Ni-MH
aKKYyMYyNnaTOPOB NOKasbiBaeT uenecoob-
Pa3HOCTL pasnensHoOn W HEe3aeBWCUMOR
3apaaky 06pa3yiowmx UX 3aNemMeHToB. 3T0
noseonaet Hanwbonee NOAHO 3apaauTb
Kax bl anemMeHT 6aTtapeu.

Mockonbky MHOrMe 3AEKTPOHHLIe
YCTPOMCTBA NUTAIOT OT DaTtapei ua aeyx
Ni-MH akkymynsiTopoe, asTop pewwun
W3roTOBWUTL ANS HWUX AOBYXKaHanbHoEe
3apsagHoe ycTpoicTteo. OHO nos3sonser
3apskaTh kak OBa akkymynatopa ogHo-
BPEMEeHHO, TaK W OOWH, YCTAHOBNEHHbIA B
noBoi N3 ABYX MMEIOWMXCA AepXaTene.
KaHan zapagkw, B gepxarene kKOTOporo
HET akKymynsTopa WNW HaxogwTca non-
HOCTBK) 3apsXeHHbld, aeBTOMaTW4eckK!
OTK/IO4aeTCH.

OcHOBHblE
TexHUW4YeckKkue xapakTepuMcTHUKKn

HanpsaxeHwe nutaHwa, B
ToK 3apsaKn Kaxaoro akkymy-
naropa, MA
HanpsxeHwe 3anycka 3apag-
K, B
HanpsxeHue npekpaweHna
gapagkn, B . ... .. ... ... 1,25
OnUTensHOCTL UMKNa 3apsg-
Ka—wu3mepeHue, C
AnutensHoCTb N3MepeHuns
HanpsxeHus, ¢

Mo cpaeHEHWIO C NPOTOTHUNOM NPWUHLKMN
paboTel 3apanHOro yCTpOCTBa OCTancs
NPeXHWM, HO 4TODLI CaenaTtk ero AByxka-
HanbHbIM, CXEMa HEeMHOro W3MEeHEeHa,
NPUYEM BMECTO ABYX CABOEHHbLIX KOmMna-
paTtopoe HanpsxeHua LM393N npyumMeHEH
cyeTBepeéHHbln LM339N.

MpuHUMNManLHaaA Cxema YCTpoicTBa
n3obpaxeHa Ha puc. 1. TpaH3ncTops!
VT1 wn VT3 o6pa3syloT ynpasnsemsblit

WCTOYHWUK TOKA NEePBOro kaHana 3apsgku.
TakoBO Xe HasHa4YeHwe TPaH3UCTOPOB
VT2, VT4 Bo 8BTOpPOM kaHane. Juoasl VD6
1 VD7 npenoTepawlaloT paspaaky ycra-
HOBNEHHbIX B aepxartenn XT1—XT4 akky-
mynatopoe G1 1 G2 4epes uenu 3apsag-
HOro YCTPOWCTBA, €cnv Ha pasbém XS1
HE NOAAaHOo HaNPsXeHWe NUTaHWs.

Ha komnapatope DA1.1, peaucTopax
R1—R6, koHaeHcatope C2 n anone VD1
cobpaH reHepaTtop NPAMOYronbHbIX WM-
NyNLCOB HW3KOro YPOBHA ANWTEenb-
HOCTbIO 1 C, NOBTOPSAILWWXCA C Nepuo-
aom okono 90 c. B naysax mexpy wum-
NynLCamMu NPOWNCXOOWT 3apaaka aKkkymy-
NATOPOB. MMNyNbChl BLIKAOYAKOT WCTOY-
HWKW 3apAOHOro TOKa Ha BPeMA CpaBHe-
HWS TEKYLLLErD HanpsXeHWsa 3apsxaemMblx
aKKyMynaTopos ¢ 06pasuosbiM, A0 KOTO-
poro cnenyer 3apaanTb Kaxablid U3 HUX.
O xoge 3apagku CUrHanu3upyT CBETO-
avoasl HL1 v HL2, noaknio4Y€HHLIE Yepes
pesuctopsl R14 1 R16 k kKonnekropam
TpaHauctopos VT3 n VT4, Ouoak VD10 n
VD11 npenATCTBYIOT nonagaHuio Ha
CpefHWiA BblBOA NOACTPOEYHOro pesnc-
Topa R24 umnynbcoB, GROKMPYIOWMX
3apaaky Ha BpeMsi KOHTPONS Hanpsbke-
HWUA aKKYMYNATOPOB.

Komnapatopsl DA1.2 n DA1.3 cpas-
HWBAKT HANPAXEHWA HA AKKYMYNATOpax
C 3afaHHbIM. [na npaBunsHOW paboTsl
Y3N0OB CpaBHEHWA C KONNEKTOPOB TPaH-
auctopoe VT3 u VT4 4epe3 uenm 3a-
nepxkn R17C6, R18C7 w gmnoas VD8,
VD9 Ha uHBEPTUPYIOWME BXOALI KOMMNa-
paTopoB NOCTYNalT CUrHans, 6n0KW-
pylowue mnx.

Mo AOCTMXEeHWW HanpsXeHWem Ha
AKKYMYyNATOpax 3HA4YeHWid, 3a0aHHbIX
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NOACTPOEYHLIM pe3ncTopom R24, Ha
BLIxoaax komnaparopoe DA1.2 n DA1.3
YCTaHABNWMBAIOTCA BbICOKWE NOrMYecKue
YPOBHW HanNpAXeHWi, KOTopblie 4Yepes

Avoa VD12 noctynaloT Ha MHBEPTUPYIO-
Wwuin exon komnapartopa DA1.1, 6noku-
pys aTuMm paboTy reHepatopa. OgHoBpe-
MEHHO BbLICOKWI YPOBEHb HanpaXeHWa

NPpMXoOONT Ha WHBEPTUPYIOWWA BXo4
komnapatopa DA1.4, noaTtomy CcBeTO-
ovop HL3 BknoyaeTca, cUrHanuaupys o
3aBepleHnn 3apaaku.

BUHVLUU MIMHhOLOU
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3muTTepsbl TpaHaucTtopos VT1 wu VT2
NOOKNKYEHL! K BLIXOOAM KOMMNAapaTopoe
DA1.2 v DA1.3. ToaTtomy BLICOKWIA ypo-
BE8HE HanpaxeHWa Ha 3TUX BbiXxogax
3aKpbIBAET TpaH3ucTopbl, 1 oba kaHana
3apagkv npekpawatoT paboty. O npekpa-
LWEHWW 3aPAAKMN CUTHANW3NPYET BbIKNTIOHE-
Hue ceeToavonos HL1, HL2.

OpHako npoueccel B 3apAOHOM
YCTPONCTEBE COOTBETCTBYIOT ONWCaHHbIM
BbILLIE TONLKO NPW OAMHAKOBOW Ha4ansLHON
3apaXeHHOCTH 0DoUX akkymynaTtopos,
OMHAKOBOW WX EMKOCTM W OOMHAKOBOM
TOKe 3apagku. Ha npakTuke aTo cnydaeTcs
o4eHb peako. NpeanonoXnM, 4To 3apaaka
akkymynatopa G1 yxe 3aBepweHa, a
HanpsxeHwe Ha akkymynaTope G2 eleé He

Topa DA1.4 namenutca, u ceetoaunog HL3
ByneT BKNIOYEH, CBUAETENLCTBYS 00 OKOH-
YaHWW 3apAaKK 060KMX aKKYMYNATOPOB.

A TENepb PaccMOTPUM CUTYALMIO, KOr-
A3 B AepXaTensax akKyMynaTOpOB 3apaj-
HOMO YCTPOMCTBA HAX0AMTCs TONLKO OAWH
akkymynarop, Hanpumep G1. B atom cny-
yae Npu BKNKOYEHWKU 3apaaHOro YCTPoneT-
Ba CWrHan Ha HEWHBEPTMPYIOWMWIA BXO4
komnapatopa DA1.3 noctynaeTt no uenwu
KOnnekTop TpaHauctopa VT4, anon VD7,
peauctop R20. A no uenw KonnekTop
TpaHaucTopa VT4, peanctop R18, koHaeH-
catop C7, avon VD9 Ha ero WHBepTUPYIO-
LWMIA BXOL STOT XE CWUrHan nNpuxoamT c
HeBOoNbLLIOW 3a4epXKoi, onpeaensemoi
NOCTOAHHOR BpemeHn uenw R18C7.

n KT316, a smecto KT816B — KT814B.
3amena guonoe A9E — nobble ManomoLL-
Hbleé repmMaHueBble OMoAbl, KPEMHMWEBLIE
OWoObl 30eCk HE rogATCA, TaK Kak npamoe
nageHwe HanpsxeHus Ha Hux Bonble.
Ovoabl KA5226 ponycTMMO 3amMeHWTb
apyrummn cepumn KO522 wnw KO521, a
ounoasl 1N4007 — nioGbiMK BeINPAMWUTENL-
HbIMW C OONYCTUMBIM NPAMBLIM TOKOM HEe
meHee 300 mA. CeeToanOaLI B3aMeEH yka-
3aHHLIX Ha cxeme cnegyeT BbOupaTtb no
LBETY M APKOCTW CBEYEHWA,

HepTéx neyaTHOW nnaTtbl 3apAAHOro
ycTponcTea naobpaxéH Ha puc. 2. Ha
HEW YCTAHOBNEHbI UMMNOPTHLIE OKCWUAHLIE
KoHaeHcaTopsl C1 1 C2, HO MOXHO NpUMe-
HWUTL W OTEYecTBeHHble, Hanpumep, K50-

16 wnn K50-35 Ttakoi

S
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A0CTUIMO HYXXHOro 3Haverdns. B atom cny-
4yae BHYTPEHHWIA BbIXOOHOW TpaH3ucTop
komnapaTtopa DA1.2 3akpeiT, U Uenb,
COeguHAIoLWLAas aMUTTep TpaHaucTopa VT1
pazopeaHa. [oaToMy KaHan 3apaaku akky-
mynatopa G1 3abnokMpoBaH, a cBeToanon
HL1 noraweH.

Ho nockonbky HanpskeHWe Ha akkymy-
natope G2 ewe He AOCTUMMO NPeAenbHOro
3HAYEHWs, BLIXOOAHOW TPAH3WUCTOP KOMna-
patopa DA1.3 OTKPLIT 1 3apaaKka akkymy-
natopa G2 npogonxaetca. OTKpLIT M anoa
VD14, 6narogaps 4emy YpOBEHb Hanpsaxe-
HWSA B TOYKe coeguHeHws auopos VD12—
VD14, pesuctopa R25 1 MHBEPTUPYIOLWEro
BX04a KOMNapaTtopa oCcTaéTcs HU3kum. Ha
reHepaTop He noctynaet Gnokupyloliee
HanpsixeHue, U OH NnpoaonxaeT paboTarh.
CeeTtoguog HL3 norawe.

Korpa akkymynatop G2 Toxe non-
HOCTbIO 3apaguTCs, 3aKpoeTCst BbIXOAHON
TpaHaucTop komnaparopa DA1.3, a ¢ HUM
Wu TpaHaucTop VT2. YpoBeHb B TOYKE CO-
eauHeHus anonoe VD 12—VT14 cTtaHeT Bbl-
COKMM, noatomy paboTa redeparopa by-
net 3abnokupoeaHa. CocTosHue komnapa-

370 NpUBEAET K BLIKMIOYEHUIO KaHana
3apAOKW C OTCYTCTBYIOLIMM aKKyMYNATO-
pom. Tpurrep Ha komnapatope DA1.3
OCTaHeTCcH B NPEXHEM COCTOAHMM Bnaro-
Aaps 06paTHOI CBSI3W C BbIXOAA HA HEWH-
BEPTUPYIOLWWIA BXOL Yepes peaucTop R22.
AHaNOrM4yHbLIA NPOLECcc NPoMCXoawT B
uenn Konnektopa TpaHawcTopa VT3.
YuuteiBan, 4To K KOHTaktam XT1, XT2 noa-
KNIOYEH akKyMynaTop, HanpsaxeHwe Ha
HEMHBEPTUPYIOLLEM BXO4e KomnapaTtopa
DA1.2, ByneT HWXe, Yem Ha MHBEPTUPYIO-
wem. CnenoBaTtenbHO, KaHan 3apagku
OCTaHeTCHA BKIOYEHHLIM. [103TOMY CBETO-
Avopn HL1 Bypert ceetutbes, a HL2 Het.
Korpa akkymynarop G1 Oyaer 3apsxeH,
€ro KaHan BblKnouwTes, ceetoguogn HL1
noracHet, a ceetroauvon HL3 BkmouuTcs,
v3BeLas 06 OKOHYaHUK 3apaaKu.

Mukpocxemy LM339N moxHO 3ame-
HWTL Ha DBL339 nnn HA17339 1z crapbix
KOMMBLIOTEPHLIX BNOKOB NUTAHWA, KOTOPLIE
OTANYAIOTCHA OT HEE B OCHOBHOM A0NYCTM-
MbIM UHTEpBanom paboyeil Temneparypsl.
BmecTto TpaHaucTopos KT312B nogonayT
APYrue aToil cepum, a Takke cepuit KT315

e EMKOCTHM C HOMU-
HanbHbIM HanpaXeHu-
em He meHee 10 B. Oc-
TanbHble KOHAEHCAaTO-
y pbl — nioBble kepamu-
YeckKkMe WM NNEHOou-
Hble. [loAcTpoeyHbIi
peauctop R24 — um-
NOPTHLIA WAW OTevecT-
BeHHblin PM1-302. MNo-
CTOSIHHbIE PE3UCTOPbl —
moboro Tuna. Ana Muk-
pocxemsl DA1 Ha nnate
yCTaHOBNEHa naHensb.
Paabém XS1 — craH-
OapTHOEe rHesgo nura-
HUA 5,5%2 mMm.

Mnata nomeuweHa B
NNacTWUKOBLIA KOpNyc
| OT CTOMAaTONOrn4ecko-
. ro HakoHe4yHuka. C oT-
KPbITOW KPBILUKOW W yC-
TaHOBNEHHOW nnaToi
OH nokasaH Ha puc. 3.
Ddepxarenn akkymyns-
TOPOB € KOHTakTamu
XT1—XT4 BkneeHbl B
KpbILWKY. Ha Heit xe Ha-
X0OATCA CBETOAWOAbI
HL1—HL3. 371 koHTak-
Tbl W BbLIBOAbLI CBETO-
OVOO0B COEAMHEHbI C
neYaTHoW NnaToil MOoH-
TaXHbIMW NPOBOAAMMN.

Mocne npoBepku
MOHTaxa cobpaHHoro ycTpoiicTea Heobxo-
AMMO OTperynnpoBaTh TOK 3apAaKN akkyMy-
NATOPOEB W HAaNpsXeHWe NpekpaLleHns 3a-
paaku. MNpexae 4em perynnposBath TOK 3a-
pagkn, Mukpocxemy DA n3eneknuTe ua na-
Henwu, a eé ruéana 2 n 13 coeauHMTe nepe-
Mbl4KaMK ¢ rHesaom 12. He yctanaenueas
akkymynatop G1 B ero gepxarenb, Nogknio-
yuTe K KoHTakTam XT1 u XT2 myneTuMeTp B
pexume W3MepeHWs NOCTOSIHHOro Toka.
Mopae Ha pazweém XS1 HanpaxeHue nuTa-
Husa, nogbopkoi peauctopa R11 ycraHo-
BWUTE NOkKasaHwe MyNeTUMETpa paBHbIM
200 mA. AHanorn4yHyio npoueaypy npoee-
OWTE U BO BTOPOM KaHane 3apagHoro ycr-
poicTea, 4Tobsl nopobpars peanctop R12.

PerynvpoBka HanpsxeHWa npekpalwe-
HWSA 3apsOKn CBOAMTCH K YCTaHOBKE Ha-
npsekeHws 1,25 B mexay rHézgamu 4 unun
10 v rHesnom 12 naHenn MHKPOCXEMBLI
DA1 ¢ nomoLbid NOACTPOEYHOrO pesnc-
Topa R24. Cpenaeg aTo, OTKNIOYUTE OT YCT-
POWCTBA HaNpAXEeHWe NUTaHuA, yganurte
W3 NaHenn nepemMbidkn U BCTaBbTE B Heé
MUKPOCXEMY. 3apaaHoe YCTPOCTBO roTo-
BO K paboTe. |
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ABTOp npepgnaraeTr BapuaHT aBTOMaTUYeCKOro BbiKnl4Yartens,
KOTOPbIN OTKIIOYUT OT NUTalOLeil ceTn BeITOBYIO annaparypy nocne
TOro, kak oHa nepeigér u3 paboyero pexuma B AeXYPHbIA, YMEHb-
was TemM cambim obujee noTpebneHne 3NEeKTPOIHEPIruu U CHNXAasN

BEpPOATHOCTL BbiXo4a annapartypbl

M3 CTpOoSA B cny4Yyae BO3HUKHOEBe-

HWUS aBapUIHbIX CUTYaLWi B 3/1eKTPOCETH.

) TO YCTPOWCTBO OTKAKOYaeT OT CeTu
/ BeITOBYID paguoannapartypy nocne
nepeeoa ee B Tak HasbiBaemblil fexyp-
HBIA pexum. HeobxoaumocTe NoaoBHo-

Mpw KpaTKOBPEMEHHOM HaXaTuu Ha
KHONKy SB1 HanpaxeHwe ceTu 4epes
AWOAHBIR MOCT U 0GMOTKY pene nocTtyna-
eT Ha Harpysky W nocnegosaTenbHO

coeauHeHHble koHgeHcartop C3 u noswuc-
Top RK1. ConpoTveneHwe nosucropa B
3TOT MOMEHT Hesenuko (okono 20 Om), n
yepes koHgeHcatop C3 npoTekaeT ToOK
okono 150 mA, onpepensemblini  ero
EMKOCTbIO. JTOro TOKa [0CTaTo4YHO Ans
cpabatsiBaHus pene K1, noatomy ero
KOHTakThl K1.1 3amkHyTcsa. HanpsxeHwe
cpabaTbiBaHWA NPUMEHEHHOro pene —
4 B, otnyckadna — 1,5 B. Korga Hanps-
XeHwe Ha koHpeHcatope C1 (1 obmoTke
pene) npesbicKT 3,5 B, nonesoit TpaH3n-
CTOP OTKPOETCH WU OrpaHu4MUT HanpsxeHue
Ha Hém Ha yposHe 3,4...3,6 B. Ho n3-3a
Hanu4ua uenu R1C2 TpaH3uCcTop OTKPbI-
BaeTCH C 330ePXKON B HECKONBKD CeKyHA,.
MoaTtomy cHa4vana pene cpabotaet, a
3aTemM HanpaAXeHWwe Ha HEeM YMEeHbLUWTCH,
HO KOHTakTbl OCTAHYTCA B 3aMKHYTOM
COCTOSIHMW. Tak YCTPOWCTBO MNOAOEPXW-
BaeT camo cebs BO BKAOYEHHOM COCTORA-
Huu. OB 3TOM CUrHANM3npyeT CBETOOWOL
HL1.

Hepes 1...2 MUH BCNegcTene camopa-
3orpeea no3nctopa RK1 ero conpoTtuene-
HWe pe3ko BO3pacTeT, TOK Yepes Hero wu

XP1 Xs1 koHaeHcatop C3 yMeHbWUTCH NPUMEPHO
- & no 4.5 mA. Ecnu Harpyska octaHeTcs B
o VT1 RFP70NOG = OeXypHOM pexume, notpebnsemoro e
=) 2 E TOKA OKaXeTcs HeaoCTaTOYHO Ana yaep-
o @ 47 M x a KaHWA pene, ero KOHTakTbl Pa3soMKHYTCA,
) . %16 B T YCTPOICTBO W Harpyaka obectouatcs. Ho
< L I—‘ ecnu [o 3TOoro MOMEeHTa nepeBecTw
R1 200« A, Harpysky B pabouuii pexum, notpebnnae-
/' Mblil €10 TOK BO3PacTET, U ero XeaTtut ans
" noaaepxaHua pene BO BKAIOYEHHOM
2 2.5083URC i it
B aTOM COCTOSIHUW, HE3ABWMCWMMO OT
B\ k1.1 K1 Toka, noTpebnsemoro Harpyakon, Ha
SB1 L] obmoTke pene npucyTcTByeT ctabune-
"Brn." 1 S i Hoe HanpsxeHwe. Ecnu Harpysky nepe-
c1 Il x'\:2?MS‘B Begm B OeXYPHbIA pexum, TOK 4Yepes
2200 Mk x 10 B Heé yMEeHbWMWUTCA B HEeCKONbKo pas.
Z!S Mockoneky noneeown TpaH3ucTop
PBL405
Puc. 1
ro yctpowcrea ofycnosneHa Tem, 4TO O a L
YyacTb annapaTypbl He UMeeT MexaHuye-
CKOro CceTeBOoro BblKnwp4yatenda W B
BbIKNIOYEHHOM COCTOSIHUA Ha Camom -
Oene nNonHOCThLIO HE BblKNYaertcs, a G
nepexoauT B OEXYPHbIA pexum. XoTs
noTpebnaemelii B 9TOM Cny4yae TOK HeBe-
AWK, NOCTOAHHOE HaxoxXAeHWe nog cete- °
BbiM HanpaAxeHWem yeBenuwyueaer BO3-
MOXHOCTb MNOBpEexXAeHWs annaparypbl
NpW BO3HWMKHOBEHWW aBapUHbLIX CUTya-
UWiA B NUTAIOWER CeTu. . 73 |
MpuHuun paboTel Npeanaraemoro ) :
YCTPOWCTBA, Kak, BIpo4YeM, U MHOMMX aHa- >
NOrMYHBIX, OCHOBAH HAa TOM, 4TO TOK, o—{JF—e
notpebnaemslil annapatypoi B paboyem E = R3
W AEXYPHOM pexumax, CYLWeCTBeHHO pas- K XP1 RK4 c3 -
nuyaetcsi. Cxema ycTpolcTea nokasaHa -—T—° ° I o | £
Ha puc. 1. B HEM B Ka4yecTeBe KOMMYTU- v
pyloWwero aneMmeHTa NpUMEHEHD 3NeKTPo- T
MarHuTHoe pene. Nonesoi TpaH3wcTop
BLINONHAET GyHKUMIO cTabunuaaropa (or- - v o+ o] [
paHuuuTena) Hanpsxedus [1, 2], aou- SB'1|__° L L R2 R1
OAHEIA MocT VD1 BhINPAMANSET NepemeH- VD1
HOe HanpsxeHwe, koHgeHcatop C1 crna- i 7 °3
xusaeT nynscauun. Mosuctop RK1 cos- [~ K11 K1 :@ ol VT‘I
MECTHO C koHaeHcaTtopom C3 obecneun- KXP1] e T2
BaAIOT 330EepXKYy aBTOMaTW4eckoro oT-
KNI4YeHWA YCTPOWCTEBA NoOcne ero nog- Puc. 2

KNOHYeHWA K CETKH.
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oTpearvpyeTt Ha 3TO W3MeHeHWe ¢ 3a-
NEPXKON, TOK Yepes pene pe3ko yMeHb-
WWTCH, W ero KOHTaKTbl pa3oMHYTCH.
Tak yCTPOMCTBO OTKMOYWUT ceba un Ha-
rpy3Ky OT CeTu.

MakcumaneHO QONYCTUMBIA TOK, KO-
TOpbLIA MOXeT noTpebnaTe Harpyaka,
3aBMCUT OT nNapameTpoB NPUMEHEHHbIX
anemeHToB. B paHHOM cnydae — 4 A
(BonycTumblil TOK guoaHoro mocta). Ho
cnegyer y4ecTb, 4To 6onblIan 4acTb TOKA

—
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Harpya3km npotekaeTt 4epes3 nonesoin
TPaH3WCTOP, W Ha HEM pacceuBaeTcs
MOLWHOCTk. Tak, npwu Toke 1 A Ha TpaH-
3MCTOPE paccenBaeTca MOLWHOCTL OKONMO
3 Bt, noatomy notpebyetrca cHabauTe
ero TennooTBOAOM C COOTBETCTBYIOLLEN
nnowaaeio.

Bce anemMeHTHl, KpOMe BUMNKW, PO3ET-
KW M KHOMKW, pasMelleHbl Ha ne4aTHon
nnate n3 GONLrMPOBAHHOIO C OOHOW
CTOPOHLI CTEKNOTEKCTONUTa TONLWMHOR
1,5...2 MM, 4EpPTEX KOTOPO NOKa3aH Ha
puc. 2. B ycTpoiicTBE NPUMEHEHbI!
peauctopsl P1-4, C2-23, MJT, noauc-
TOp — TPEXBbLIBOOHLIA C MapKWpOBKOW
D480 4R5MD OT KOMMNLIOTEPHOIO KMHEC-
KOMHOro MOHMTOpa dupmel Sony, ero
CONPOTUMBNEHWE NPW KOMHATHOW TemMne-
patype — okono 20 Om. OkCKAHbIe KOH-
neHcatopsl — UMNoOpTHLIE, C3 — nné-
HOYHBIA, OH AomKkeH BbiTe paccuynTaH Ha
paboTty B ceTu, NOOOWAYT KOHAEHCATO-
Pbl, KOTOPbLIE NPUMEHAIOTCA B CETEBLIX
GUNbTpax KOMNbIOTEPHLIX BNOKOB NUTa-
Hua. Ceetoamon — nioboil manomoll-
HLIl KpacHOro UBETa CBEYEHWA NOBbI-
WeHHoOW AapkocTu. lNonesBol TpaH3wuc-
TOP — MOLLHLIN C HANPAXEHWEM OTKPbI-
Bauus 2...3 B. Pene — ¢ HOMWHanNbHbIM
HanpsaxeHwem 5...6 B, KOHTakThbl KOTO-
poro obecneymealnT KOMMYTaUWIO ceTe-
BOrO HanpsXeHWa WM TOK B HECKONbKO
amnep. B aBTOpCcKOM BapuaHTe npume-
HeHo pene JW1FHN-DC6V. KHonka — ¢
caMoBO3BpaToOM, OHa AoMxHa obecne-
4YMBATbL KOMMYTAUMIO CETEBOr0 Hanps-
XEHWA U TOKA Harpysku.

BHewHMA BWMA CMOHTWPOBAHHOM
nnatel nokasaH Ha puc. 3. E€ pasme-
AT B MNacTMacCoBOM KOPMyCe NoaXo-

nsulero pa3mepa. Ha nepegHein creHke
3aKpennalT KHONKY W cBeToavwond, Ha
3aAHeil — po3eTKy ANa MOAKNI0HYEeHWA
Harpys3kv W CBEepAsT OTBEpPCTUe Ans
ceTeBoro kabens.

B 3TOM YyCTPONCTBE MOXHO 060ATUGHE
6e3 kHOMKW, cAenaB ToNKaTens ANA
akopsa pene (puc. 4). ina aTtoro akky-
paTHO CHuMalT KpblWKy 1 kopnyca
pene, HaNpPoOTWB SKOPA 2 CBEPNSAT OTBEP-
CTWe, B KOTOPOE BCTABNAT NnacTmac-

Puc. 4

COBbI HeBbiNagawwmin Tonkatene 3.
Mnaty ycTpoicTea pacnonaraiT Tak,
41066l TONKaTENb BLICTYNAN W3 Kopnyca
ycTpoicTea. B aTom BapuaHTe BKNOYeE-
HWEe YCTPONCTBA OCYLLEeCTBASIOT HAaXaTn-
€M Ha ToNKaTenb.

B HekoTOpbiXx cnydasx no3ucTop,
koHaeHcaTtop C3 n peauctop A3 MOXHO
NCKNIOYNTh. DTO OKAXETCA BO3IMOXHLIM,
€CNW TOK Harpy3ku B AeXYPHOM pexunme
npeesilwaeT Tok cpabaTeiBaHWA pene.
Ho Ttorpa ycrpoicteo Bynert paboratbh
TONBKO C KOHKPETHOW annapaTtypow.
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PaccMmoTpeHbl NnepcnekTUBHLIE CUC-
TeMbl UWMDPOBOro paguoBeLlaHns
(LLPB), ocHOBaHHbIE HA NpeacTaBneHumn
1 nepenaye 38YKOBbLIX CUrHANOE B Ung-
POBOI pOopMe BO BCEX 3BEHLAX Bella-
TenbHOro TpakTa — oT cTyaun Ao abo-
HEHTCKOro NpWEMHWKA W cnocobHble
YAOBNETBOPWUTL BbICOKME TpebosBaHws
cnywarteneil kK kKadecTBy nepefa4qw
3BYKa NPW PasnuyHbiX YCNOBUAX NPUe-
ma. CucTemaTnanpoBaHbl CBeaeHus no
OCHOBaM TexHONnorun, cucTemam wu
cetam UPB. PaccmoTpeHbl BONpoOCh
KOMNakTHOro NpeacTaBneHns 38YKOBbIX
CWrHanoBe; MeTofbl Nepepaqyw ayawvo-
OaHHBIX NO LMPPOBOMY KaHany CeA3N 1
06paboTkn CUrHaNoB ¢ LUenbio ux anan-
Tauuw K KaHany nepepadu; yaoenedHo
BHUMaHWE paguonpuemy B ABMXKEHWN.

JaHo onucaHuve cTaHpapTU30BaH-
HbIX cucTem LIPB, paccmoTpeHbl BO-
npockLl OpraHu3auMm v NpPoekTUpoBa-
HWA CNYTHWKOBLIX cucTtem LPB. Mpea-
cTaBneHa wHpopmauma ob6 opraHuaa-
UMM paguoBeLLLaHua Ha 3a0aHHOW Tep-
PUTOPKMK, OCHOBAX TEXHONOMM OQHOYAaCc-
TOTHbIX BEWATEeNbHbIX CeTel, TexHuye-
CKMX OCHOBaX NNaHWPOBaHWUA HA3EMHbIX
ceteil. MNpueeneHsl cooBpaxeHua no
Bbl6opy cuctembl LLPB gna Poccuw.
MpeacTasneH KpaTkWili aHanua ycnyr u
CETEeBbIX aCNekToB pagvoBeLlaHnsa C
YHETOM COBPEMEHHLIX peannii n obcyx-
[alTca nepcnekTMebl anbaHca "LPB +
IP-pagno”. B ocHoBy MoHorpadum
NONOXEeHbl pE3yNbLTaThl HAYYHBIX NCCne-
0OBAHWIA W NeKuuW, KoTopble asTop
yutaer B MOCKOBCKOM TexXHW4eckom
YHUBEPCUTETE CBA3W U WHDOPMATUKK
(MTYCW) 6onee neaguatv net.

Ana Wwupokoro kpyra 4yurartenei,
WHTEPEeCYIOLWNXCH npobnemaTtukon
LUPB, — cneuwanucToe, npenoaaesare-
nen, acnUpPaHToB W CTYOEHTOB.




OxpaHHOEe yCTPOWCTBO
Ha MUKPOKOHTpoONnepe

ATtiny2313

C. LUNLLIKUH, r. Capos Huxeropogckowi 06.

Mpeanaraemoe ycTpoiicTBo oTOGpaXaeT Ha CBETOANOAHOM UHOU-
KaTtope COCTOSIHME CeMU KOHTaKTHbIX 4aTYNKOB OXPaHHOMN CUrHanu-
3aymm M nogaéT 3BYKOBOW CUrHan TpesBoru npu cpabarsiBaHumn
M060oro U3 HUX, BKMIOYAsi NpU 3TOM U BHELUHWE MUCMOMAHUTENbHBIE
YyCTpoO#icTEa ABYX Pa3HOBUAHOCTeH. [na yeennyeHus yucna obeny-
XUBaeMbiX 4aTHMKOB BO3MOXHO KacKagupoBaHUe Takux yCTPOHCTE.

[ | pUHUMNMANbHAsA Cxema OCHOBHOTO
I 1 Bnoka oxpaHHOro ycTponcTea n3o-
BpaxeHa Ha puc. 1. TakToBas yacrtoTa
MUKpokoHTponnepa DD1 10 MIlNy 3apaHa
kBapuesblM pesoHaTopom ZQ1. Koabl

TaknMMK YCTPOACTBAMIM MUKPOKOHTpONNEP
DD1 dopmupyeT Ha Beixoge PDO.

Pa3zwéM XP4 npenHaszHadeH Ana uc-
NONHWTENBHLIX YCTPOWCTB, COCTOAHWE
KOTOPbIX NPpW TPEBOre OOMXHO NEpUoan-

NOAKNIOYAI0T K UCTOYHWKY NUTaHWA obLLne
aHoabl MHAWKaToOpoB. ChopMUpPOBaHHLIE
MWKPOKOHTPOANEPOM Ha BbiBOAAxX nopTta
B koobl CUMMBONOE NOCTYNAKT HA KaTogbl
3NEeMEHTOB WHAWKATOPOB Yepes orpaHu-
yuBawowme TOK pesuctopsl R4—R11.
Bxon PD3 MWKPOKOHTPOANEpa npuHUumMa-
T CUrHanbl COCTOAHWA gatyukoe SF1—
SF7 v kHonok SB1—SB8.

WMHavkatop HG1 8o Bpema obpartHbIX
OTCYETOB BpPEMEHW, CONPOBOXAOAIOLIWX
CMeHY pexuMoB, oTtobpaxaeTr OecaTkw
cekyHa. B pexume 1 oH otobpaxaer
cocToaHWe gatumkoe SF1—SF7 u kHonok
SB1—SB7, kak nokasaHo Ha puc. 2.
3aMKHYTEIM faTtyMkam (KHoMKam) cooT-
BETCTBYIOT Murawuume (3anutble Ha
PUCYHKR) BNeMeHTbl MHaukaTopa.

MHpukaTtop HG2 oTtobpaxaer eauHULbI
CekyHn BO Bpemsi obpaTHbIX OTCYETOB
BPEMEHW, 3 B NPOMEXYTKAX Mexay HUMMK
nokasciBaeT HOMEp TEKYWEero pexuma
paboTel yecTpoiicTtea (1, 2 unu 3).
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M3 npunaraeMoro Kk cratee daina
OXRAN.hex nonxHbl DbITE 3arpyXeHsl B
NPOrpaMmMHyI0 NamaTe MUKPOKOHTpONne-
pa, a ero KOHGUrypaums sanporpammmn-
poOBaHa B COOTBETCTBMK C TAOGNULIEN.

K paztémy XP5 MOXHO NOAKMIOHMTL A0
ceMmn pgatymkoB SF1—SF7, curHanuan-
pylowmnx o cpabaTblBaHWUW 3aMbiKaHWEM
CBOWX PAa30MKHYTbIX B OTCYTCTBUE TPEBO-
M KOHTakTOB. 3ITO MOrYT ObITb KHOMKW,
repkoHbl, OaTYMKW OBWXEHWA, OCHALLEH-
Hble BbIXOOHLIMW pene, U ToMmy nogobHbie
npwbopel. MNapannensHo gaT4nkam B onu-
CbiBAEMOM YCTPOWCTBE NOAOKNIOYEHbI
YCTAaHOBNEeHHbIE Ha ero nnate KHOMKW
SB1—SB7. Haxumas Ha HUX, MOXHO Npo-
BEPUTE WCMPAaBHOCTL yCTpoiicTea. KHon-
ko SB8 mn nepekniodatenem SA1 BbIOKW-
paT pexumel paboTbl.

K pasbémy XP3 nogkno4aoT 0gHo unu
HECKONbKO WCNONHWTENbHbIX YCTPOWCTE,
COCTOSIHWE KOTOPbIX Nocne cpabarbiBaHns
HE HYXHO NEepuoauyeckn W3MeHATb. 3TO
MOXeT BblTb, HANPUMEpP, CONEHOWM 3NeK-
TPOMEXaHWUYEeCKOro 3amMeka unn mMmexaHmim
Bnokupoekn asepei. CurHan ynpasneHus

Paspag, Cocr. Paspag, | Cocr.
DWEN 1 CKDIVE 0
EESAVE | CKOUT 1
SPIEN 0 SUT1 1
WDTON 1 SUTD 0
BODLEVEL2 1 CKSEL3 0
BODLEVEL1 1 CKSEL2 0
BODLEVELO 1 CKSEL1 1
RSTDISBL 1 CKSELD 0

0 — 3anporpamm1poBaHo.
1 — He 3anporpamm1poBaHo.

YECKW W3MEHATbCS. 3TO, Kak npasuno,
3BYKOBGLIE (pEBYH, CMpPeHa) UK CBeTOBLIe
CUrHanuaaTopbl. YNpasnseTr UMW CUrHan c
Bbixoaa PD6 MUKpOKOHTpONNepa.

C nomouwbio nopta B MUKpOKOHTpON-
nep DD1 onpawuBaeT AaTtymMkn U KHOMKMK,
ynpaenseT CBeTOANOAHBIMW WHAWKATOpa-
Mu HG1, HGZ2. MHankauma — auHamMuye-
ckan. TpaHaucTopsbl VT1 1 VT2 no curHa-
nam, GopmMupyemMbiM MUKPOKOHTpONne-
pom Ha Beixopax PD4 v PDS, noo4epEnHo

Mepexnioyatens SA1 CAYXAT ANA 3KCT-
PEHHOro BKNIOYEHWA CWUIHANOE TPEBOTW.
Bonee noapobHo ero pabota Byaet onu-
caHa panee.

Anroputm paboTsl ycTpoicTBa cne-
aytowmia. onyctum, nepeknioyatens SAT
YCTaHOBNEH B BepxHee (No cxeme) nono-
xeHue. Nocne nogayv NUTaHWA YCTPOiA-
CTBO HauuHaeT paboty B pexume 1 —
KOHTPONA COCTOAHMA AaT4ukoe SF1—SF7
1 kHonok SB1—SB7 6e3 nogayv curHanos
TPEBOIKM M MX OTODPaXeHWsA Ha MHOWKATO-
pe HG1. Ha nHaukatop HG2 B pexume 1
BLIBEOEeHa undpa 1.

MNocne HaxaTua Ha kHonky SBS
YCTPOMCTBO M3 pexuma 1 nepexoguT B
pexum 2. Ha wHaukatopel HG1 n HG2
BbIBOAUTCA Bpema 99 ¢, u HauuMHaeTca
ero obpatHblil OTCYET. B TeyeHwe obpart-
HOro OTCHETA BPEMEHW HYXHO YCNeTb
3aKpLITE BCE OBEPW M OKHA OXpaHAemMoro
obbekTa U NoknHyTL ero. Mo ero 3aeep-
WweHun Ha nHankaTop HG2 6yneTt Bhige-
neda umdpa 2, a nigukatop HG1 nora-
weH. fdecatuyHaa Touka (anemeHT H)
nHaukatopa HG2 muraer.
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B pexume 2 3aMblkaHWE KOHTaKTOB
noBoro ua patumkos SF1—SF7 HaunHaeTt
HOBLIA 0BpaTHLIA OTCYET BPEMEHW, KOTO-
poiid oToBpaxaeTca Ha uHankatopax HG1,
HG2 1 anuTca okono 22 c. Mo ero 3aeep-
WeHWn nogaértca curHan tpesoru. MNpu
HEOBX0AMMOCTM CWUrHan TPEBOrU MOXET
BbITh NOAaH B NOBOIN MOMEHT HE3aBWUCK-
MO OT COCTOAHWMA JaT4mkoB. [na 3Toro
AOO0CTATOMHO NOAATE HANPAXEHWE HU3KOro
NOrv4eckoro ypoBHA Ha Bxoa PD1 mukpo-
KOHTponnepa. 3To MOXHO caenath nepe-
BOAOM nepekniodartens SA1 B HUXHee no
CXeme NonoxeHWe UNK Nogavyein cooTeeT-
CTBYIOWEro CWrHana Ha KOH-

TakT 1 pazbéma XP2.

MNpwn Tpeeore YCTPOWCTBO
nepexoauTt B pexum 3. Mukpo-
kKoHTponnep DD1 dopmmpyeT Ha
Bbixoge PD6 npamoyronbHele
MMNYNbCLI ANNTENBHOCTLIO 1 C W

MakCUManbHbLIM KOMMYTUPYEMBIM TOKOM
15 A U QONYCTUMBIM KOMMYTUPYEMBIM
nepemeHHelM HanpsxxeHunem 60...240 B

I
A

SF2 SF3 SF4 SFS SF6 SF7
{SB1J (SB2) (SB3) (SB4) (SBS5) (SBE) (SB7)

[
I

Puc. 2

C TaKkmMmu xe naysamu, nepwuo- XP1
OVYeckun BKAOHas cupeHy wunn g, J1
peByH, NOAKMNIOYEHHBIM K pasb-

émy XP4. Ungukatop HG1 nora- 06y \2
weH. Ha nigukatop HG2 eoiBe- /3

_ +5B

neHa uudgpa 3, a ero gecartu

YHas Touka Muraet. Ha BbiXxoAe q5g 4
PDO mukpokoHTponnepa DD1 B N
pexume 3 YCTaHOBAEH HU3KWIA Puc

NOrMHECKWA YPOBEHL Hanpsixe-
HWUA. DTO COOTBETCTBYET BKNIO-
YEHWI0 WCNOAHWTENLHOro YCTPOWCTBA,
noAKNIOYEHHOro K pasbémy XP3. Curna-
noMm c Beixoga PD2 MUKpoKoHTponnepa
BKMIOYEH nanyyarens 3syka HAT.

Yr1o6bl NpekpaTtuTb CUrHan TPeBorw,
HEeobx0aMMO BO3BpaTUTL NEpeknioYaTenb
SA1 B BepxHee nonoxeHne (ecnu oH Bbin
YCTaHOBAEH B HUXKHEE) 1 HaXaTb Ha KHoN-
ky SB8. Mpw aTom ypoBeHb HanpsXeHns
Ha ebixogax PDO, PD2 1 PD6 MWKPOKOHT-
ponnepa cTaHeT BbICOKWM. [Npu HaxaTum
Ha kHonky SB8 B pexumax 2 u 3 ycTponcT-
BO NEPEeraeT B pexum 1. 3TO 3HAYUT, 4TO
ans CHATMA 0OBbEKTa ¢ OXpaHbl HYXHO 3a
22 c nocne OTKPbIBAHWS Ero ABEPW YCNETh
HaxaTbe Ha KHonky SB8. enatenesHo,
4YTOBbLl AOCTYN NOCTOPOHHWX MWL, K KHOM-
kam SB1—SB8 u k nepekniwoyateno SA1
Bbin OrpaHu4eH.

Mutalowme HanpsxeHus SB u 15 B
NOCTYNaIoT Ha YCTPOWNCTBO Yepe3 pasbém
XP1. KongeHcarop C1 crnaxveaeTt nyib-
caumm HanpsxeHua B uenm +5 B. MNo-
TpebneHwe Toka NO 3TOW Uenu — He
B6onee 100 mA.

Konpencarop C1 — K50-35,aC2—C6 —
K10-17a. Bece peauctopsl — C2-33H-0,125.
CeetoauoaHslie nHoukatopel HG1 nHG2 ¢
oblWMM aHoaoM 3enéHoro uBeTa ceeve-
HMA. B ka4yecTBe BHELWHWX KOHTAKTHbIX
naryumkoB SF1—SF7 MOXHO NPUMEHATL
nobble KHoNkW 6e3 ukcaunm B HAXaTom
COCTORAHMK, Hanpumep MKH-105, nnu rep-
KOHBI c NOCTOAHHEBIMW MarHmTammu.
Pa3abémel XP1—XP5 — cepumn WF ¢ cooT-
BETCTBYIOLWM YUCNOM KOHTakKTOB. YCT-
POWCTBO He TpebyeT HWKAKOW HACTPOAKK
W OTNAgKK.

CurHansl ¢ paaveémoB XP3 1 XP4 nonx-
Hbl yNpaensate paboTalowumu OT cetn
~230 B ncnonHUTeNbHLIMK YCTPORCTBAMW
Yepes ANeKTPOHHbIE KOMMYTAaTopbl, No-
CTpOEHHbIE, HAaNpUMep, No cxeme, U3ob-
paxeHHoh Ha puc. 3. COGCTBEHHO KOM-
MYTaTtopoM 30eCb CHYXWUT CUMWCTOPHbLIN
6nok A1 — BC-240-15/10-H (URL: http://
files.contravt.ru/bs.pdf (09.01.2018)) c

yacroToil 50 lu. Tok, noTpebnaemslii Mm
no uenu ynpasnexusi, He Bonee 15 mA.
3T1oT 610K MOXHO 3aMEHUTbL 3NEKTpoMar-
HWTHBIM WNK TEEPOOTENbHBIM pPEne Hyx-
HOW AN ynpasneHWs WCNONHWTENbHbLIM
YCTPOWCTBOM MOLLHOCTH. Pa3weém XP1 —
HU-4, XS1 — craHgapTHaa cetepas po-
3eTka.

CurHansHas HeoHoBana namna HL1 (co
BCTPOEHHbLIM OrpaHvymseaoLlLIMM TOK pe-
3MCTOPOM) NO3BONAAET BU3yanbHO KOHTPO-
NUMPoBaTh Nogadvy NUTAKLWEero Hanpaxe-
HWS Ha WCNONHWTENbHOE YCTPOWCTBO.
Mnaekue BcTaekm FU1 n FU2 — BMN2-5A B
nepxarenax BM4-18. Tok ux cpabartsiea-
HUA BbIBUPAOT MCXOOA W3 NpenenbHoro
KOMMYTUPYEMOr0 YCTPOMCTBOM TOKA.

HYucno He3aBWMCUMBIX NWHWKA, K KOTO-
pPbIM NOAKNIOHAIOT AATHYUKKW, MOXHO YBEAKN-
4uTh, [ODABUE B YCTPOWCTBO E€LWE OAHY
WK HECKONLKO Nnart, cobpaHHbIX No noka-
3aHHOI Ha puc. 1 cxeme. Pasbém XP2
Kax Ao cnegyloweil nnatel COBANHAIOT C
pasbémom XP3 npeabaylwien, npuy4ém
DOMKHbI COEOWHATLCH KOHTaKTbl 3TUX
pPasbEMOB, MMeoLLMe OQMHAKOBbLIE HOME-
pa. MNepeknioyatenn SA1 Bcex nnar ycra-
HaBNWBalOT B BEPXHEE MO CXEME Monoxe-
HWe.

Mpu nogaye OQHOW W3 NAart curHana
TPEBOrW HanpsXeHWe HW3KOro YPOBHSA C
Buixona PDO e& MWKPOKOHTponnepa
nocTynuTt Ha Bxon PD1 MWUKPOKOHTpONne-
pa cnenyiowein nnatel. OHa ToXe nogacT
curHan Tpesorn. Takum xe obBpa3om oOH
pacnpocTpaHMTCcAa 00 nocnegHein B ue-
nNoYKEe NNaThl.

lMporpamma MUKPOKOHTpONnepa co-
CTOWT W3 TPEX OCHOBHbLIX YacTeir: Bnoka
WHUUMannaaumm, ocHoeHoro Bnoka, pa-
6oTtalowero B GeckoHe4YHoM UMKne, 1 noa-
nporpammel 06paboTkM nNpepbiBaHWA OT
Tanmepa T/C1 (COOTBETCTBEHHO METKM
INIT, SE1, TIMO). Cpasy nocne nogadu Ha
MWKPOKOHTPONNEP HanpskeHWs nuTaHus
uens R2C2 chopmMupyeTr Ha ero Bxoae
RESET curHan ycTaHOBKW B WCXOOHOE

cocTosiHWE. 10 OKOHYaHWK 3TOro UMNYNb-
ca nporpamma, npexae Bcero, BbiNon-
HAET WHWUWANW3auuio perucTpos, CYET-
4yMKOB, cTeka, Tamepa T/C1, cTOpoXeBo-
ro Taimepa v NopToB Beona/Bebieofa. B
3TO Bpemsa CUMrHankl ynpaeneHwa wcnon-
HWTENbHLIMW YCTPOWCTBAMW COOTBET-

CTBYIOT UX BbIKNIOYEHHOMY COCTOSHMIO.
Janee Ha4vHaeTcs WCMNOMHEHWE OC-
HOBHOro 6n0Ka NPoOrpaMmel, B KOTOPOM
NPOUCXOOAT OTCHET BPEMEHW, BKIIOYEHNE
1 BbIKNIOYEHWE curHana Tpesorn. B noa-
nporpamme 0b6paboTkn npepsiBaHua MOET
OTCHYET OAHOCEKYHOHbLIX MHTEPBANoe Bpe-
MEHW, ONPOC COCTOSHWA KHOMOK

U1BC240-1510H g5 WU 0aTt4WKoR, nepex.p,qupmxa
XT1 XT2 @ ABOMYHBIX 3HAYEHWN B "CeMuane-
1 j =3 S MEeHTHble" koAbl Ans oTobpaxe-
L 1 1].r] 2 FUE”A & HUA Ha CBETOAMOAHBLIX MHAWKATO-
_ 15 \ 3 pax n guHamuyeckan MHouKauus.
B permnctpe r22 MWKPOKOHT-
s ponnepa OpraHW3oBaH PerucTp
= ALt 3HakomecTta. B perncTtp Y npwm
KT826A N-702R >%s1 > HHHIJ,HaﬂH3ﬂLI,HHan0rpaMMa 3a-
a =5 HOCWUT HavansHelii agpec bydepa
N8 orobpaxenns $060. Moanpo-
= E rpamma o6paboTku NpepbiBaHKA

=

npy kaxaom BbI30BE casuraet
cogepxumoe permcrpa r22 Ha
OOMH paspsig BNeeo, a permctp Y
WHKpeMeHTUpyeT. B namaTtn npo-
rpaMM MUKPOKOHTpOnnepa aTta
nporpamma 3aHumaet okono 540 GaiT.

Ot pegaxymn. [porpamMma MUKDOKOHT-
ponnepa wumeerca no aapecy ftp://fip.
radio.ru/pub/2018/03/oxran.zip Ha Hawem

FTP-cepsepe.

MpuGopst PAOUOMACTEPA!

YHueepcansHelit USB-nporpam-
maTtop Postal 3 FULL gna mMukpo-
CXEeM NOCNefoBaTENbLHOW namaTtu,
paboTawwmux no npotokonam |12C,
SPI, SPI FLASH, MICROWIRE (MWI) 1
GN3W-NamMaTM MWUKPOKOHTPONNEPOB
MICRONAS, MSTAR, KB9012, kopn
RDDV003 — 1600 pyb.

MNpubop "FBTest v1.1" ana obHa-
PYXEHWUA KOPOTKO3AMKHYTLIX BUTKOB B
MMNYNbCHEIX TpaHchopmaTopax, Kof,
RDDV0OO1 — 1125 pyb6.

HOBMWHKA! Arduino coBmecTw-
Mblit kOHTponnep Vostok-1 ana po6o-
ToB. Bluetooth, MK, 4 moTopa, 10 B —
2550 py6.

HOBWHKA! U3ameputens EmMKo-
cTi 1 esr "ESR-micro v5.0S", npea-
HazHa4YeHHbIi ANA M3MepeHna EMKOCTH
n ESR anekTponuTUHeCcKux KoHaeHca-
TOpOB Be3 AEMOHTaXa WX U3 NeYaTHON
nnatel, — 3000 py6.

PapuokoHcTpykTopsl  Radio-KIT,
Arduino-Kit, MACTEP KWT, Ekits n
KitLab, 3anyactm ana pemoHTa —
B UHTEPHET-MAIFA3UHE "OECCH".

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

(916) 029-9018.

MHTepHeT-marasud: WWW.DESSY.RU
e-mail: zakaz@dessy.ru



KopnoBbii 3BOHOK C OAHOM

KHonkoun Ha Arduino Pro Mini

A. BEJIO3EPOB, r. Omck

Mpepnnaraemeslifi KOAOBbINA 3aMOK NpeAgHa3Ha4YeH A1 YCTaHOBKWU B
Takue noMmewjeHus, kak nabopartopus, opuc, NecTHUYHas naoLanka
B nogbvesge u 1. 4. NpeumyLyecTeo KOQOBOro 3amMkKa ¢ O4HOW KHOM-
KO# OT knaccuyeckoro HabopHoro rMoss B TOM, YTO ero sierye ogop-
MUTb B aHTUBaHA[ANbHOM UCMONHEHUN (0QHA 3aMLEHHAs KHOMKa U

ABa ceeToaunona).

1 a cTpaHuuax XxypHana "Paguo” n B
L I MHTepHeTe Hemano CXem W KOHCTpYK-
LUWMA KOOOBbLIX 3aMKOB, HO GONbLUWMHCTBO
MMeloT HabopHOE NoJie U3 KHOMOK ¢ undg-
pamu ot 0 40 9 U HekoTopbIMKM BykBamMK.
MnaHnpoeanock cAaenathk KOLOBbLIA 3aMOK
B @aHTUBaHAaNbHOM MCNONHEHWW, HO Takoe

HL1, HL3 L-5013SRD
HL2 L-5013LGD

3aBUCUT OT nepemeHHoi time_for B cket-
ye: yem Bonblue YMcen B koae, Tem BoNb-
we nepemeHHasn. 1o ymMon4aHuio, B CKeT-
4ye 3Ta nepemeHHas umeet 3HadeHwne 10,
aToro AocTaTo4Ho, 4TobObl coenarts Ao
YyeTelpEX HaxaTWi Ha kHonky. locne
BBOAA Mepeoi 4acTW koaa pas3naerca

R1 RZ[}]R?;[}]R!@[}]

SB1 Al
Bsog Arduino Pro Mini
)\ D2
TP sB2 "Buiitu] D4
T se3 "Bpema" D86
SB4 "Kop" D7
R1—R4 47«
VD3—VD5 KO5226
11 R51.8x L [/\ o e |
VDA ] K2 ]
o R8 1x N 2
Q - T3 '7
m L R9 1k ’/f_
e RSN ) K8
< K11 hi
e
N K anexTpomarHuTy
K21 =
K2.2 5
. - a
=
o
K3.1 =
C1 c3 L LCE K32 %
220 Mk x 100 Mk x ¥ ~
X258 :1SBI Ichu L -
Puc. 1 //===s=m=e= 3BC[ SHAYEHW! XOOA C KHOMK XEY

HaGopHoe none camomy W3roToBWUTb He-
npocTo, a npuobpecTn Hepéweeo. MNoaTto-
MY NpuLINa naens caenaTh KOOOBbLIA 3aMOK
C OQHOW KHONKOW.

Cxema ycrpoicTtea maobpaxeHa Ha
puc. 1, oHO coBpaHo Ha OCHOBE nnaThl
Arduino Pro Mini (noaoiayT 1 apyrve no-
nobHele Mmogynn — Uno, Nano u . n.).
KHonka Be3 ¢ukcaumm SB1 "Beon”, aga
ceetoguona HL2, HL3 u akyctuueckwuia
nanyyarens HA1 yctaHoBneHsl B HeBOb-
LWOM MEeTannuyeckom kKopnyce, 3akpen-
NEHHOM Ha geepu. C nomouwbl 3TOR
KHOMKW BBOOAT KOA, KOTOPLIA pasgenéd
Ha age 4acTtu. CHavyana B TedeHne 1 ¢ He-
06X0OMMO BBECTM MEPBYK) 4acTh Ko4a.
MpoponxuTensHOCTL BBOAA 4acTW koaa

if (digitalResd (KEY} =— LOW)
{
for (int 4=0; 1<100; i++)
{
1f (dimatalRead (KEY) = LOW)
{
delay (300);

3BYKOBO CMrHan yactotoi 1 kl'y v BCnbl-
xuBaeT ceetoanon HL3 kpacHoro ceeve-
HMA. 3artem HeoBXoaMMO BBECTU BTOPYIO
4acTek KOOa aHanorwdHo nepeoi. Ecnw
o6e yacTh Koaa CoBnany C XpPaHaLWMmMUcs
B NamaTi MWUKPOKOHTpONnepa nnathel
Arduino Pro Mini 3Ha4eHMaMM, Ha BLIXoae
D11 noaBUTCA HANpPAXEHWEe BbICOKOro
YpOBHA, TpaHaucTop VT1 oTkpbiBaeTcs,
Ha ANeKTPOMarHWUtT nocTynut nurawwee
HanpsXeHWe 1 OH OTKPOET 3aMOK Ha Aee-
pu. Mpw aTom 3aropaeTtca ceetoamnon HL2
3enéHoro ceeyeHus. BpemeHHOW uHTep-
Ban, B TEYEHWE KOTOPOro Ha 3NeKTpo-
MarHuT NOCTYNaeT HanpsXeHwe, 3adaH
nepemeHHoi time_rele. O6bi4yHO, 4TOObI
3aATK B NOMELWEHWE W 3aKPLITL 3a coBo
oeepb, xeataeT 4 c. Ecnv kogbl He coena-
N, paspalnTcAa TPU KOPOTKMX 3BYKOBLIX
curHana yacrtoton 1 kI, KOTOpble CO-
NPOBOXAAIOTCA BCNLILKAMKW CBETOAMONA
HL3.

counter_uslowie_1 = counter uslovie 1 + 1;

)
delay (time_foz};
1
]

1f (counter_uslovie 1 = 0) // ecar y

// da ETOpOR LWMKN UPCEEPKM BTOPCA DOADEMEN XONA HE BEXOMEM

goto start)

B2oDa Oep xoma = 0, Torma

Puc. 2
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Y106l 3anporpamMMuUpoBaTbs HOBLIA
KOO, HAAo HaxaTb Ha kHonky SB4 "Kopg".
MNpw aTom B TedeHne 1 ¢ pa3naéTca cur-
Han 4yacTtoToil 1 kY 1 BCNbIXMBAET CBETO-
avon HL2, nocne 4ero HYXHO HaxaTk Ha
kHonky SB1 "Beoa” Tpebyemoe ynucno pas
(aTo nepeas 4acTts Kopa). fanee onsTb
3BYYWT CUrHAN M CHOBA BCMNbIXMBaeT CEe-
Toauon HL2, nocne 4yero HaxaTusmu Ha
kHonky SB1 BBOASAT BTOPYIO 4acTb KOAA.
Mocne 3anvcu koga B nNamATe MUKPO-
KOHTpONnepa nNpo3By4WT TPEeTWA 3BYKO-
BOW cUrHan v ByaeT TpeTbA BCNbILLKA CBe-
Toguopa HL2.

YcTaHoBKa NpPOAOMXWTENBHOCTA OT-
KPbIBAHWA BNEKTPOMAarHuTa npoucxogut
nocne HaxaTtua Ha KHonky SB3 "Bpema",
npn aToMm B TeYeHwe 1 ¢ 3By4MT curHan
yacTtoTtoi 1 Kl 1 BCNLIXWBAIOT CBETOAWO-
Abl HL2 1 HL3. MNocne 3Toro HyHO HaxaTb
Ha kHonky SB1 "Beoa" HY:XXHOE YMCno pa3s
(oaHO HaxaTtue cooTeeTcTeyeT 1 ¢). MNMoc-
ne 3anucu MHGopMaumKn B NaMATL MUKPO-
KOHTpOnnepa NpPo3By4uT CUrHan n B Tevye-
Hue 1 c BcnbixHyT o6a ceeToguona.

KHonka SB2 "BweiiT" pacnonoxeHa
BHYTPW NOMELLEHWNA HA OBEPWU WU CIYXMUT
ONA PYYHOro OTKpbIBaHMA 3amka. [lpu
3TOM BpEMS NOAA4M NMTAHWA HA BNEKTPO-
MarHuT MNpPUBA3AHO K NEPEeMEeHHOn
time_rele B ckeTye.

3amok MoxeT paboTaTh ¢ ABYyMS TUNa-
MW MCNONHUTENbLHBIX MEXAHW3MOB: 3NeK-
TPOMArHUTOM (C HOMWHANBHLIM HaNpaxe-
Huem 27 unu 12 B) unu c anekTponpueo-
AOM OBEPHbIX aBTOMOOWNbHLIX 3aMKOB
(HOMWHANBLHOE HanNpPsKEHWE NUTaHUA —

12 B, 3akpbiTbk — NpAMoe NoAaknl4YeHue,
OTKPbITe — WHBEPCHOE NOAKNIoYEeHne
HanpsaxeHus). B nepeom cnydae ByayT He
HyXHbl anemenTel R8, R9, VT2, VT3,VD4,
VD5, K2 1 K3, BO BTOPOM — WCKNIO4YAOT
anemeHTsl R7, VT1, VD3 n K1.
JnekTponuTaHue YCTPOMCTBA OCYy-
wectensietca ot cetn 230 B. UcTounuk
nutaHma cobpad Ha TpaHchopmatope T1,
BbiNpaAMUTENBHOM MOCTEe VD1 1 ogHOM
WK OBYX WHTEerpanbHbix ctabunuaaropax
HanpsiKeHus B 3aBUCUMOCTW OT UCNOMb-
3YEMOro UCNONHUTENLHOMO MEXaHN3Ma.
Kop, cketya pasgenéH Ha naTe YacTei.
MNepean — npoeepka ycnoBws OTKPbIBa-
HWA 3amka, BTOpas — cMeHa uvwdp Koga,
TPeTba — BbiX0A U3 NOMELLEHWS, YeTBEP-
Tas — CMeHa NPoAOMKUTENEHOCTU BKAIO-
YeHusi pene, nATaa — BBOJ UWdP Koaa ©
kHONkn "Beoa”. Ha puc. 2 npusepeHa
yacTb ckeT4a ansa ob-
CNYXMBAHWS KHOMOK.
Ycnoewue if (digital
Read (KEY) == LOW)
XOET nepenapa Ha-
npsxenna ¢ VCC po
Hyns (HaxaTtwe Ha
KHOMNKY), nanee cne-
ayer uwkn for (int
i=0; i<100; i++),
KOTOpbLIA 3anyckaer
eLUe 0anH ONPOoC 3TOK
e KHOMKW Ha BBOA W
yBENWYEHWE 3Ha4e-
HWS1 MNEepBON 4acTu
kona. BpemeHHan 3a-
nepxka delay (300);

BBEAEHa, 4TOOLI WCKNO4YUTL BAWAHWE
npebeara KOHTAKTOB KHOMKW.

®yukuna digital Write (LED_RED,
HIGH); BknioYaeT cBeTOANOA KPACHOro
cee4yeHusa, kombBbuHauws tone (BUZ,
F_tone);, delay (100); n noTone (BUZ);
BKNIOHaeT 3BYKOBOW CWMrHan Ha Bpems
100 mc. MepemernHoii F_tone B Hauane
CKeT4a MOXHO YCTAaHOBWUTb Xenaemyio
yacTtoTy curHana. ®yHkums digitalWrite
(LED_RED, LOW); BbIKn4aeT CBeETO-
AMOA  KpacHoro ceedeHus. @yHKUWA
EEPROM. write (addr_1, counter_ uslo-
vie_2); 3anuceiBaeT 3HaYeHue nepemet-
HoW counter_uslovie _2 (npu cmeHe
kopa) B a4erky addr_1 namat MMKpo-
KoHTponnepa, ¢yHkumAa uslovie_ 2 =
EEPROM.read (addr_1); cuuthiBaet

OaHHbie U3 a4eiikn addr_1 v 3anMceiBaeT
WX B nepemexHyio uslovie_2.




3amMoK COAepXKWT HeTbipe OCHOBHbLIX Y3-
na. MNepeblit — NaHens BEO4a W MHOWKALWK
(puc. 3), B KOTOPOW YCTAHOBNEHLI CBETO-
avoasl HL2, HL3 u kHonka SB1. OH ycra-
HOBNEH Ha OBEPW OXPaHSEMOro nometle-
HWA, ero Kkopnyc — meTtannnyeckuia. MNep-
Bas 4acTb KOpnyca 3akpenneHa Ha aepe-
BSIHHOI ABEpW LWYpynamu OAMHON 25 MM,
Ha BTOPOIA 4acTW YCTaHOBNEHbLI CBETOAWO-
Aet HL2 1 HL3, koTopbie MoryT 66Tk M1100b!-

¥ —

CTEHKax KOpryca yCTaHOBNEHLI CBETOAMOL,
HL1, peauctop R5, nepxartenb nnaskoi
BCTaBKW W BbLIKNIOYATENL NUTaHWA. TpaHc-
dopmatop T1 gomkeH ObiTb MOLLHOCTbLIO
He meHee 36 B-A ¢ HanNpPAXeHWeM BTOPUY-
HoW 0BmoTku 19...20 B. Tun pene 3aBucut
OT UCNONHUTENLHOIO MEexaHu3ma. [na yn-
pasneHus SNeKTpoOMarHUTOM O0CTaTo4HO
pene ¢ OAHOW KOHTaKTHOW rpynnoi Ha
3aMblKaHWe C HOMWHANBHbIM HanpaXeHu-

_Puc.6:

em 5B vnu 12 B. Ona yn-
paBneHus anekTPonpueo-
Aom noTpebyloTcs ABa pene
C OBYMS rpynnamum KOHTaK-
TOB HA 3aMblKaHWe, TaK Xe
Ha HanpsxeHwe 5 unn 12 B.

Crabunuaatopsl Hanps-

MW ManoMOLLUHbIMW COOTBETCTBYIOLLEro
ceeyveHmns, 1 kHonka SB1, eé tun — K-3,
MKH4-1 (c kpyrnoi railkoi, KOTopylo npu
YCTAHOBKE ny4lle nocaawTbe Ha Kpacky).
Ona ycTaHOBKW HenocpencTBEHHO Ha
KEeNesHyl Asepb NOAOWAET WMMMOPTHaA
aHTueaHpansHas kHonka PBS-28C(B) wnum
PBS-12. 3awmnTHble Konnaykn ans ceeTo-
OWOO0B MCNONb30BaHLI OT CTApoOW COBET-
CKOW annapartypbl.

Bropoi yzen — 6nok ynpaeneHus
(puc. 4 1 puc. 5), KOTOpPLIA YyCTaHOBNEH
Ha BHyTpPeHHel cTopoHe Asepu. [Ina Hero
MCNONb30BaH NNAacTMacCOBbLIA KOpNyC.
TpaHaucTopbl KT815A MOXHO 3aMEHWUTL
TpaHaucTopamu KT961 (¢ nobbim OykeeH-
HeIM MHAekcom), BD165, TIP29. Oxnax-
NeHWe TPaH3UCTOPOoB He TpebyeTca, yuu-
ThiBAS Manoe Bpems HaxoxaeHus B
OTKPbITOM cocTOosHWK (4...5 C) u MHOro-
KpaTHbIiA 3anac no Toky. KHonka SB2 —
MKHB6-1 nan KM1-1, kHonku SB3, SB4 —
NM-2, MM-5, Takke nopoiayt nobuie
WMNOPTHBIE ManorabaputHele, Tak Ha3bl-
BAaeMble TakTOBLIe KHOMKW (Be3 dukca-
umn). Ouogbl KA522B MOXHO 3aMEHWUTb
No6bIMY MANOMOLLHBLIMKW BbINPAMUTENb-
HbIMW UNW UMNYNbCHBIMW, Hanpumep,
cepwin 1220, KO503, 1N4148.

Krnonkun SB4 "Kop" (ob6osHaueHa Ha
puc. 4 Gyksoil K) u SB3 "Bpema” (obo-
3HayeHa Ha puc. 4 Byksoin T) 3awmiLeHsb!
OT cny4ailHoro Haxatwsa. [1nf aToro oHW
pacnonoXeHbl BHYTPW KOpnyca 3a oTBep-
cTUAMKM  auamerpom 1...2 mm. YT006bI
HaxaTh HAa WX Tonkartenw, notpebyertcs
TOHKWIA NpeameT, Hanpumep, kapadaa,
ckpenka unu cnuyka. 0na nosbilLUEHWs
NOMEX03aLMLLEHHOCTW KOHTaKThI KaXKA0M
kHONkW SB1—SB4 xenatenbHo 3alyHTH-
poBaTh MNAEHOYHLIM WAW KEpaMWHecKum
KOHOEHCaToOpOM (Ha CxXemMe He nokasaHbl)
moboro Tuna émkocToio 0,1...0,33 mMkd.

Tpetnit y3en — WCTOYMHWK NUTaHWUA
(puc. 6). OH cobpaH B nNNacTMacCcoBOM
KOpnyce NpoOW3BONbHOIO pasMepa C y4yé-
TOM pasmepoe TpaHcdopmartopa T1. Ha

xeHna DA1, DAZ2 wmoryt
6bITe ApPYruX TUMOB, C AOMNYCTUMbIM Bbl-
XOOHbIM TOKOM He meHee 1,5 A. Ecnn B
Ka4yecTBe WCMONHWUTENbHOrD MexaHu3ama
NNaHUPYETCA NPUMEHWTE INEKTPOMArHUT
C HOMWHanNbHbIM Hanpsxenwem 27 B, ot
crabunuaartopa HanpsaxeHus +12 B mox-
HO OTKa3aTbCsl, OcTaBme cTtabunuaaTop
HanpsxeHus +5 B. B atom cnyyae Mukpo-
cxema DAZ2 ponxHa ObITe paccyvTaHa Ha
BXOAHOE HanpskeHue He meHee 30 B, a
HOMWHanNbLHOE HanpsaxeHwe pene — 5 UnKn
27 B. OuopgHeiin mocT VD1 moxeT ObiTb
nobbIM Ha TOK Ao 2 A 1 oBpaTHLIM Hanpa-
xeHuem He menee 100 B.

B aeTtopckom BapuaHte MNpPUMeEHEH
camofensHblid anekTpoMarHuT (puc. 7)
Ha HanpsxeHwe 27 B ¢ conpoTuBneHnem
obmoTkm 40 Om, xoTa nogonaéT nibon Ha
HanpskeHwe 27 unu 12 B, ¢ cunoii BTarn-
BaHWA, O0CTATOYHOW ANS OTKPbiBAHWSA
ABEpHOA Wekonabl. B aBTopckom BapuaH-
Te 3NeKTPOMAarHWT 3akpennéH Ha asepu,
X0TS MOXeT 6blTb YCTAHOBNEH HA CTeHe
unu ABepHoOn Kopobike.

MOHTaX YCTPOWCTBA BLINONHEH Ha
MaKeTHbIX Nnarax ¢ NnpUMeHeHMem HaBec-
HOro NPOBOOHOrO MOHTaXa. YacTk geTa-
nen ycTaHOBNEHa Ha BbIBOAAX OPYrux ane-
meHToB. CoeuHeHue yanoe mexay coboi
BbIMONHEHO 3KPAHWPOBAaHHLIMW NPOBOOA-
MW, NPW 3TOM MOXHO NPUMEHUTL NioGble
pasbEeMel, paccyUTaHHble HAa COOTBETCT-
BYIOLLMIA TOK. JKpaHbl NPOBOOOB COEAW-
HAKT C MUHYCOBOW NWMHWER nuTtaHua. Ha-
npuMep, Mexgy WCTOYHWKOM MUTaHus W
GNOKOM yNpasneHWa KOHTaKTbl pasbeéma
AOoMXKHbI BblTb paccyMTaHbl Ha TOK A0
1,5 A, a onA coeguMHeHWA NaHenw Becaa u
Gnoka ynpaeBneHwa noaolnért nmoboin
manorabapuTHblil pasbém. Mpu yaaneHuu
kHonkn SB1 n ceetoguopos HL2, HL3 Ha
pacctogHue Bonee 100 mm ux npoeoga
cnegyetr nomMecTuTb B 0OWMWMIA 3kpaH,
KOTOPbIA HEOBX0AWMO COBOUHUTE C MUHY-
COBOW NMHWER NWTaHWsA, NpW 3TOM pe3unc-
Top R1 cnepyer pacnonaraTe pagoMm c
nnatoil Arduino, a He Ha kHonke SB1.

3amMOK MOXHO YCOBEpLIEHCTBOBATL,
BBEAA QYHKUMWIO aBTOMAaTHUYECKOro OTKPbI-
BaHuMa Aeepu. Ona atoro B Bnok yn-
paBneHusi, PacnonoXeHHbld Ha BHYTPEH-
HEW CTOPOHE ABEPK, AONONHUTENLHO YCTa-
HaBNUBAIOT YNLTPA3BYKOBOW AanbHOMEp
HC-SR04 nop HEKOTOPLIM YrNOM K py4ke
Ons OTKpbIBaHWA asepw (puc. 8). MNpu npu-
ONMXEHMW PYKU K pyYyke ABEPW 3aMOK
OyOeT OTKPbIBATLCA aBTOMaTUYecku. Janb-

|Puc. 8

HoCTk cpabateieanma — 100...200 mm. B
3TOM Ccnyvae yneTPaseByKOBOW fanbHOMep
nogknoyalT Kk nnate Arduino Pro Mini
YeTblpbMA NpoBogamMu: Ucc — K NMHKUK NK-
Tauua +5 B; Trig — k koHTakTy Al; Echo —
K koHTakTy AQ; Gnd — k 0BLwemy nposoay.
B Arduino Pro Mini 3arpyxaioT COOTBETCT-
BYIOWMIA ckeTY. lNpenBapuTenbHO OnbIT-
HbiM MNYTEM OnNpenensieTcA paccTosiHWe,
npv KOTOpom aatynk He Gynet cpabatbl-
BaTb B 06bIMHOM cocTOsIHMW. M3mepeHHoe
paccToAHWe B CaHTUMEeTpax BHOCHAT B
nepemenHyo int UZD_cm = 10;. Korpa
YenoBek NOAHOCUT PYKY K Pyudke Asepw,
paccTosiHWE OT AaTY1Ka A0 PYKW CTaHOBWT-
cs1 MeHblue 10 M 1 3aMOK OTKPbIBaeTCs.

Or pegakuyummn. BapuanTel ckertveid 4na
PA3HLIX BAPWAHTOB KOHCTRYKUMK 3amka Ha
Arduino Pro Mini naxogatca no agpecy
ftp://ftp.radio.ru/pub/2018/03/zam1.zip
Ha Hawem FTP-cepeepe.

WINHOdDIAE BYHTVLNINGU
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HALUA KOHCYJ1IbTALUSA

BUPIOKOB C. CMMUCTOPHO-TPaHC-
¢dopmaTopHblii cTabunusatop nepe-
MEHHOI0 HanpsaXeHus. Papuo,
2018, N2 2, c. 27—32.

3amena KP1171CM42 Ha mMukpo-
cxemy cepuu MCP100.

Mukpocxemsl cepmm MCP100 umeloT
AKTUBHLIA BbIXOA NPW 0DOWMX BLIXOAHBIX
YPOBHAX WM BCTPOEHHYIO 3aepXKy, NO3TO-
My anemenTsl R19, R24, C10, VD3 MoxHO
He ycTaHaenueats. Bxon nuraHua mukpo-
cxemMmel cneayeTt COeauHWTL Henocpea-

LMXCA PAcNONOXEeHUWEM BLIBOAOB KO-
nexktopa v 6asbl, Ha nNnaTte Ans Ux ycra-
HOBKW NPefycMOTPeHbl HeTbipe KOHTaKT-
Hble NAOLAaKU.

Or pegakumn. Yeprexu nevaTHow
nnarsl 8 popmatax Sprint LayQut 5.0 u TIFF
wmetoTcss no aapecy fip://ftp.radio.ru/
pub/2018,/03/vodokach.zip Ha Hawem
FTP-cepsepe.

CEPEBEPAHHUKOB WU. AsTtomart yn-
paBEneHus BEHTUAATOPOM C OATYUKOM

MeyaTHaa nnara.

YepTéx ne4aTHOM nnatel U pacnono-
¥eHWe 3NeMeHTOB, Kpome aatynkoe B1 wn
B2, TtpaHcdopmartopa T1, nnaekoi
BcTaekn FU1, nepekniovateneil SA1 wn
SA2, eeHTunatopa M1, npueegeHbl Ha
puc. 2. lNoacTpoeyHblid pesvwcTop —
Cr1-3-38A wnu aHanornyHslin. na peaun-
CTOPOB, OTAUYAIOLMXCH PACNONOKEHNEM
BbLIBOAA ABWXKKA, NPEAYCMOTPEHO AONON-
HUTEeNLHOEe oTeepcTMe. BmecTo gnogHo-
ro mocta KLU407A (VD1) npeaycMmoTpeHa
ycTaHoBKa 4eTbipéx guwopgos VD1.1—

Or pegakuymm. Yeprexu neyarHoOH
nnarel 8 popmarax Sprint LayOut 5.0 u TIFF

CTBEHHO C uensio +5 B, Boixog RST — ¢ enaxHocTu. — Papguo, 2018, Ne 2, umeloTcs no agpecy ftp://ftp.radio.ru/
6azoit TpaHauctopa VT5. B KOHCTpykummM  ¢. 37. pub/2018/03/autocont.zip Ha Hawem
MOXHO MUCNONb30BaTh NOOYI0 MUKpOCXe- FTP-cepsepe.
My cepuit MCP 100 He3aBucuUMO OT Hanps- L I
¥eHwus nopora cpabaTeiBaHWA, NOCKONbKY 100
Y BCEX MUKpPOCXEeM OH meHee 5 B. | i
YepTéx ne4yaTtHOW nnartsl, Nnepesenéx- —
HblA B popmart Sprint LayOut 6.0 Hawwmm
aBTOPOM W TMOCTOAHHLIM YUTATENEM Io—? l 1 l ‘ ’
Carnaeebim C. (r. Mockea), umeercsa no
appecy ftp://ftp.radio.ru/pub/2018/ I ”3 &
03/stab_AC_volt.zip Ha Hawem FTP- 9 o o~
cepeepe. I r’
TKAYYK M. AeTOomMaTUYeckas BOAO- I ﬂa o 1
kauka. — Paguo, 2018, Ne 2, c. 33—
36. i
K B1‘_—| l—-—K SA2 "qun,'
VD11-VD14 —
MNevaTHas nnara. R8
N R N e T R e
YepTéx ne4aTHOW Nnartsl KM pacnono- R2 ° ° RS oo HL2 _o+C3 O—H—o K T1
XEeHWe anemeHToB 610Ka, KOHTPOAUPYIO- o @ ° R7 o & @ & e
Lero ypoBeHb Bofbl B 6ake 1 nepenaio- . DD": M -
Wero CcurHansl YNpaBneHua HacoCoM, " |:|H='3 DA1 & E & CRM| ¥
npueeneHsbl Ha puc. 1. Ha Heit ycTaHoB- : : Hl°_'1 66 % VT2 o }o &
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MonopnéxHbii KYyOOK um.
2017 1ron =

TOpOi pa3 COPEBHOBaHWS NPOBOAM-

NUCb B paHre opuumanbHbiX BKNIOYEH-
HbIX B €AMHbLIA NNaH BCEPOCCUACKMX
meponpusaTthii Ha 2017 rog (cnopTueHas
aucuunnuHa pagnoceass Ha KB — Tene-
¢don 14500618114, Homep-kog EKIM
MuHcnopta Poccun — 28617). B Hux npu-
Hann yyactue 165 CNOPTCMEHOB (M3 HWMX
117 oHowWweR 1 48 pesywek), 85 pagno-

B cnopTUBHLIX COpEBHOBAHWAX Cpeaw
monoaéxu "Kybok um. A. C. MNonosa"” npu-
HANW y4acTue npeactasmteny 31-ro cybus-
ekTa Poccwuiickoin @epepauumn 3 BOCbEMA
denepantHbLIX OKPYroB..

Cpeay WHOMBWAYANLHBLIX YY4aCTHUKOB
(papmocTaHUMA C OOHWM YHAaCTHWKOM B
BO3pacTe Ao 19 ner, BCe AManazoHel) nyy-
WM okasancs Erop Moposoe (R9PA) na

Komanga RK4W Qeopuya [eTckoro (loHoweckoro) reopyecrtear. Mxeecka:
(cneBa—Hanpaso) Apryp Pukkep, Bnagucnas Opyr v Apremuii @paHronyno.

CTaHUMIA (M3 HUX NPeacTaBunn OTHETE —
81; n3 Hux "B 3a4éT” — 65). Cpeam yyacT-
HWKOB — OAWH MacTtep cnopTa, 13 kaHgn-
[ATOB B MacTepa cnopta, 21 uMmeeT nep-
BLIA CMOPTUBHLIA paspag, 14 — BTOpORA
CNOPTUBHBLIN pa3spsai, CeMb Yenoeek —
TPeTWin CNOpPTUBHLIM paspsn, OeBATb —
Nepebiid OHOWEeCKWA CNOpPTWBHbLIA pas-
paa, WecTb — BTOPOW IOHOWECKWIA cnop-
TUBHbLIA paspsag, YeTblipe — TPETWA I0HO-
LWeCKWiA CNOPTUBHLIA paspsa,.

r. Hoeocmbupcka. BTtopoe MecTo 3aHan
Wrope Nacakud (UA4S) ua r. Bonxcka,
Pecnybnuka Mapwit 3n. Ha TpeTbem
mecte — WMnba KyabmuH (RT3T) na Hux-
Hero Hoeropopaa.

B atom rogy KOMaHObl KONNeKTWUBHLIX
paguocTaHumii Buinn pasgeneHsl Ha TpU
BO3PACTHbLIE rpynnbl — paguocTaHunn c
ABYMS UMW TPEMSA YHACTHMKaMW B BO3pac-
Te 4o 13 neT, ¢ OBYMSA UNK1 TPEMS Y4aCTHU-
Kamu B Bo3pacTe Ao 15 net v c ABymA unu

E-mail: mail@radio.ru

C. NonoBa —

Tpemsa y4acTHMKaMW B BO3pacte Ao
19 ner.

Cpean koMaHf, KONNeKTUBHbLIX pagno-
CTaHUWil ¢ y4acTHWKaMmu B BO3pacte go
13 neT Ha NnepeOEe MECTO BbllUen Konnek-
TUE paguoctaHuun RK4AW [eopua pet-
CKOro (oHoweckoro) TBOpYecTBa
r. Mkkeecka. B coctaeBe aToi KOMaHAabl
BLICTYnanu Aptemwuit ®@padronyno, Bna-
Aavcnae Opyr v ApTtyp Pukkep.
TpeHupyer komaHgy Maeen Ko-
pobko (RX4WX). Ha BTopom mecTe
B 3TOW rpynne — komaHaa ROGM
M3 r. bepeaHnkn MNepmckoro kpas.
B eé& cocraee — [Omutpuid Ha-
B60KkuH, ApTém ByTopuH 1 AHapeit
CsIrMH, TpeHep KomaHaobl —
Muxamn HaBokuH (RAGM). Tpetse
MecTo 3aHana komaHpa RDBU
LieHTpa neTckoro TeopyecTea nrr
A8 Kemepoeckoi obnactu, B eé
coctage — [lMasen Cwbupakos,
Anekcanap Ctpekanoe v AH Tpo-
dumoe. TpeHep kKomaHObl —
Buktop Cuaensuee (RZ9UF).

B BO3pacTHOW rpynne onepa-
Topoe go 15 net noBeay opepxa-
na komaHpa — paguocTaHuum
Manoit akagemwuu Hayk "WUcka-
Tene” RK7KB (r. Cumdeponons,
Pecnybnuka Kpeim), B €€ cocTa-
Be — MWrope Kpasuyk, Hukuta
Poravos n Muxaun LWabaHo..
TpeHep komaHgbl — KOHCTAHTHMH
EpHes (RX7K). Bropoe mecTo 3a-
HANa komanoa RE6BW cpepHeit
wkonsl Ne 68 noc. KonocucTblin
KpacHopapckoro kpas. B coctaee
KOoMaHabl BbicTynann KOHCTaHTWH
MupoLwHuyeHko 1 Mpuropmii Pu-
CyH. TpeHupyeT KomaHay AHaTo-
nuin  Tepewenko (R7BC). Ha
Tperbem MecTe B 3TOW rpynne —
komanga RZ5Z w3 r. Ctapblit
Ockon benropoackoit obnacti, B eé
coctaee — Bnagucnae J[emeHTbes,
Mapwua JlnaytknHa u Mrops 3abapwuH.
TpeHep komaHgel — Bnagumup Yuuwm-
kanoe (R3ZN).

B "crapwei” Bo3pactHoW rpynne (4o
19 neT) cpean KONNEKTUBHLIX PpaauoCcTaH-
WMA nepeeHcTBOBana komadHpa beno-
03épckoro obuwectea paguonobuTenein
RK3DXW w3 nrr Benoosépckuii Moc-
KoBCKOW oBnacTh. B cocTaBe 3TOW KOMaH-
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PALMO Ne 3, 2018

"PAONO" — O CBY3U

KomaHnga Benoosépckoro obuwectea paguomobureneii RK3DXW: (cnesa—
Hanpaso) Qauuun KougpareHko, Huia MsaHoBa n AnexkcaHvap bobypkos.

Abl BbICTYNann Anekcanap BbobGypkos,
Hdanwuun KoHpgpatenko n HuHa WMeadosa.
lfoToBMN KOMaHAy K COPEBHOBaHUAM
Anekcangp Casensee (RJ3DF). Bropoe
MecTOo Yy "CTapleknacCHUKOB" 3aHana
xabaposckan komaHga UAOCDX, 3a koto-
pyio BeicTynanu Enusaeera BuHokyposa,
Tumodein buaaes n AHgpein Y4yalkuH.

TpeHep 3TOW KoMaHabsl — AnekcaHpp
CaeuH (UAOCDX). Ha Tpetbem mecTe B
atoih rpynne — komaHpna RC3RA
SINGLE-OP
1 RIPA 207 621 80 701
2 UA4S 164 492 90 582
3 RT3T 156 468 100 568
4 R2GAP 140 420 110 530
5 RA5D 135 405 90 495
6 R2SAZ 125 375 80 455
7 RBN3T 86 258 60 318
8 RNIT 62 186 40 226
9 R4HDR 13 39 30 69
MULTI-OP-19
1 RK3DXW 103 309 100 409
2 UAOCDX 118 354 40 394
3 RC3RA 99 297 80 377
4 RZBHWF 102 306 60 366
5 RY4A 99 297 50 347
6 ROAK 87 261 70 331
7 RKIT 76 228 50 278
8 RKIYzz 70 210 30 240
9 RK3IXB 53 159 80 239
10 RY4AEE 31 93 70 163
11 RCIOMAA 35 105 50 155
MULTI-OP-15
1 RK7KB 177 531 50 581

2 R6BW 176 528 40 568

YBapoBCKOro KafaeTckoro Kopnyca uMeHn
Ceatoro [leoprua [MobegoHocua u3
r. Yeaposo TamBoBCKOW 0BnacTu, BLICTY-
nasLieit B cocTase: AHgpei XaxuH, MpuHa
BybeHuoea n AnuHa Ywakoea. TpeHu-
poBan KageTcKyld koMmaHay AnekcaHap
XaxuH (R3RF).

MNobeoutenu B rpynne paguoctaHums
C OOQHWMM OMNEpPaToOpoOM, a TakKxXe B TPEX
BO3PACTHbIX rpynnax KoNNekTUBHbIX
paguocTaHuuil ByayT HarpaxaeHsl kyo-

3 RZ5Z 142 426 110 536
4  RKEHWP 107 321 70 391
5 UABA 79 237 70 307
6 RK3FWE 76 228 70 298
7 RZ90WN 69 207 70 277
8 RC9FC 73 219 50 269
9 RKICYA 44 132 50 182
10 RK3SAI 37 111 70 181
MULTI-OP-13
1 RK4W 132 396 90 486
2 R9GM 134 402 60 462
3 RD8U 126 378 70 448
4 RK3G 120 360 70 430
5 RBN3D 104 312 80 392
6 RO5F 73 219 50 269
7 RK10OWZ 60 180 60 240
8 RO9T 65 195 40 235
9 RK4CYW 58 174 60 234
10 ROSW 58 174 50 224
11 RZ4PXP 52 156 50 206
12  R3MAI 45 135 60 195
13 RC1AM 43 129 60 189
14 RZ6LWY 49 147 40 187
15 RO4S 20 60 50 110

16 RK4SWF 21 63 40 103
17 RK4HYT 17 51 40 91

Kamu, a 3aHsiBLUME BTOPLIE W
TPeTeM MEcTa — nnakeTka-
MU.

B komaHgHOM 3a4éTe cpe-
AW CNOPTUBHBIX KOMaHA, CY6b-
ektoe PP nepeeHcTBOBana
xomaHaa Mockoseckoil obnac-
TW. Ha BTOpOM MecTe — KO-
MaHaa Jinneukoi oBnacTu.
TpeTbe MecTo 3aHana KomaH-
na Nepmckoro kpas.

Mo peaynbTaram COpeBHO-
. BaHWiA cpegn MONoaEXKM "Ky-
6ok wum. A. C. MNonoea" Bsbli-
NOAHWAKW HOPMAaTWB kaHauaa-
. Ta B macTepa cnopTta 19 vye-

| NOBeK, MepBbiii CrNOPTUBHLINA
paspsag — 28, BTopoit cnop-
TUBHLIW paspag — 15, TpeTnii
cnopTueHbI paspsg — 20,
NEPBLIA IOHOLWECKWIA cnop-
TWUBHbIA pa3pag — 17, BTOpon
IOHOWECKWIA CNOPTUBHLIA
paspsa — TPWM CNOPTCMEHa,
TPETUIA IOHOLUECKKWIA CNOPTUB-
HbIA paspsg — CeMb CnopT-
CMEHOB.

TexHUn4yeckne pesynbTaTthl
Y4acTHUKOB MNpuUBEOeHbl B
Tabnuue no rpynnam: 3aHa-
TOEe MecTo, NO3bIBHOW, YUCNO
NOATBEPXOEHHbLIX CBA3en,
YMCNO OYKOB 33 CBA3W, YWUC-
N0 OY4KOB 3a CTpaHbl, peaynb-
Tat. lonHble TexHu4yeckue
pe3ynbTaThl MOXHO NOCMOT-
pete no aapecy http://
www.radio.ru/cq/contest/
result/2017-12-18.shtml Ha caiTe
XypHana "Paguo”, a Takke no agpecy
http://news.srr.ru/wp-content/ uplo-
ads/2017/11/%D0%9F%D1%
80%D0%BE%D1%82%D0%BE%
D0%BA%D0%BE%D0%BB-%D0%
9A%D1%83%D0%B1%D0%
BE%DO0%BA-%D0%9F%D0%BE%
D0%BF%D0%BE%D0%B2%D0%B0-
2017.pdf Ha caitte Cowsa pagvoniobm-
Tenei Poccuu.

OM SINGLE-OP

1 RW3AI 119 357 70 427
2 RL4A 99 297 80 377
3  RA3VX 81 243 90 333
4 R3AAA 80 240 60 300
5 RAOQAY 62 186 50 236
6 RA4HBS 47 141 50 191
7 RI1QE 25 75 70 145
8 R4PCI 18 54 40 94
9 RT3Z 14 42 30 72
10 RA3NC 7 21 20 41
SWL
1 RBH-58 23 55 0 55
2 R6H-59 12 30 0 30
3 R3D-555-PU 11 25 0 25
4 R6H-104 7 17 0 17
5 R6H-25 5 15 0 15
WMHOCTpaHHbIE YyH4aCTHUKKN
OM SINGLE-OP
1 LZ1ZF 141 423 40 463
2 URBLF 24 72 20 92
OM MULTI-OP
1 DICTT 87 261 40 301



O4yeHb XONOAHO...

n Te0s NOCTOSIHHO KTO-TO X04YeT CbecTb!
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Enena ATEHTOBA, Muxaun KYTIOMOB (UA1QV), r. Bonoraa

B cenTsabpe — okTabpe 2017 r. cocTosnaces paguoakcneguuns rno
nporpamme IOTA Ha o. Buktopus. Mbl ny6nmkyemM UHTEPBBIO, KOTO-
poe gan Bonoroacko# XxypHanucrtke EneHe AreHToBOH O4WH U3
Yy4acTHMKOB 3TOoM akcneguunn Muxaun Kyriomos.

cepefuHe OKTAbpA B YTPEHHWX HO-

BocTax TB "Poccua 1" obparmna BHU-
MaHne Ha KOPOTeHbKWIA CIOXeT O Bo3Bpa-
weHun B ropoa-repoil MypmaHck yHW-
KanbHOW BbICOKOLWWPOTHOW 3KCNeauuuu.
KopoTeHbkMiA BUAEOpsn HAcTONbKO 3a-
WHTepecoBan, 4To NPULLINOCL NPUBErHyTh
K Besnecyuwemy WMHTepHeTy B nouckax
noapobHocTel. BcemMupHas naytmHa He
nopngena. bonee Toro, cpeau y4acTHUKOB
ofBHapyxuncsa BonorxkaHwH. M He npocTto
3eMnaK, a 4YenoBeKk MHe 3HaKOMbIA,
Muxann KyTIOMOB. BLIBWWA NONAPHUK.
MoueTHbll paguct Poccuwn. Jlet pecatb
Ha3zan nosenock 6paTh y Hero Gonblioe
WHTEPBbLI0 O 3WMOBKE B AHTapkTnae.
Homep TenedoHa, K cHacTbD, HE NoMe-
Hanca. W paxe ronoc. Octanoce go-
XKOAaTbCHA OKOHYaHWA NOCTIKCNEeaWUWOH-
HBIX XNONOT U ero BO3BpaLLeHns B POOHYIO
Bonoray.

— Muxann, kyna 6bina ovyepeaHas
akcneguuua? KakoBsl yenn?

Xooaunu Ha OcTpoB Buktopwa, camoe
3anagHoe W OJHOBPEMEHHO CeBepHoe
BnageHne Poccun. OH pacnonoxeH B
koopanHatax 80° 9' ceBepHOM WKMPOTLI K
36° 30" BOCTOYHOI [ONrOThbl. ITO OKONO
200 km 3anagHee Mbica Mapu-Xapm-
CYOpT, 4TO Ha 3emne AnekcaHapsbl, Kpai-
Heil 3anafgHoil OKOHEYHOCTW apxunenara
3emna Ppanua-Nocuda. beinv age wenu:
NPOBECTN 3KONOMMYECKWA MOHWUTOPUHE W
pPaguooTKPbLITE OCTPOB ANA MWPOBOro
pagvoniobuTtensckoro coobulecTsa.

— Passe Tyaa mMoxHo goitu? Beas
aro CeBepHsbifi JlegoBUTLIA OKeaH...
Kak gobupanuce?

AoiTn B TPaaWUMOHHOM CYXOMYyTHOM
NOHWUMaHWKM, KOHBYHO, Henb31. ,ﬂ,ame B
cepeavHe 3umbl. Begb © cesepa CkaH-
AvHasuio ornbaeT He3amepasaiollee Tén-
noe tedeHue lonsdctpum. Ho no eeko-
BbIM TPAAWMUWAM MOPAKKW MMEHHO X04AT, a
He nnasaloT. MoxHO, KOHE4YHO, Bblno W
ponetete. Teopetwdeckn. Ho gna aTtoro
HY>XEH Kak MUHUMYM BEPTONET Ha 3emnio
®paHua-Wocuda, a no camoro apxunena-
ra — cneupeic. NoToMY Kak HWM B Kakux
pacnucaHusax mMaplpyTel Tyaa He npeay-
CMOTpeHbl. TeopeTUyeckn, NOBTOPIOCH.
PacueHkun y Haluvx aBMaTtopoe He NPOoCTO
3aobnayHble, a KocMuU4eckue. ApeHpao-
BaTb TPaHCNOPTHOE CYAHO ONATb Xe Nno
cpeacTeaMm TONLKO "3enéHbiM”™ MUNIno-
Hepam. lNocne Qonrux pasmbllUNeHWA n
novuckos Hamu Bbina 3adpaxToBaHa oke-

aHckasa Kpeicepckas AxTa B CcTonuvue
ManeTtel, Bannetre. HecmoTtps Ha wHO-
CTPaHHbIA dnar, aKMnax AXTel — Haww,
poccuitckme pebata. 3a nnevyamn y Kanu-
TaHa JaHwuna aepunoea onsiT NEPBOR K
e0WHCTBEHHOW B MWpe KpPYrocBeTKW
Boons noBepexea CesepHoro Jlenoeu-
TOro OKeaHa 3a OOWH CEe30H.

— Kro oprann3oBan, KTo ¢puHaHCH-
POBan, KTo yHacTHUKU?

OpraHusoBann Mbl camu, Npw nof-
aepxke Amano-HeHeukoro pervoHanbHoO-
ro otaeneHus Pycckoro reorpaduy4eckoro
obwectea n Cowsa pagwonioburenei
Poccumn, a tTakxe knyba paauonyTelwecT-
BEHHMKOB "Pycckuit PobuHzoH". Beero B
KOMaHae, KOCTSK KOTOpOi cocTaBuna
rpynna “JlereHabl ApkTUkK”, Beino 13 ve-
noeexk: Mrops 3Hamedckmit (UA9KDF),
Aptém Pycun (UA9KAM), KOpwia Pabos
(UASLDW), Banepuit Hectepoe (RASJ),
Muxaun Kytiomos (UA1QV), BukTop Kyan-
kKmH (RWOBG), IOpuin 3apyba (UASOBA),
Bnagumunp KopobeinHukoe (UASLDD/N),
AHapei KopobeiHwkoe (UASLDD), Cep-
reii Hagrouwnin (UASKB), Angpeii Cemellko
(RT9OK), Banepwit Makapoe (UAOZC), Bna-
Avmnp Bacunees (RILR), a Takke oga axT-
cMeHa — kanutaH axTbl "RUSARC AURO-
RA" wn crapnom Bnagumup Koctud. Mo
HaLuen npockbe, € Uensio YBENU4eHa Ync-
na pagvcToB, KanwtaH OCTaBWA LUTATHbIX
MaTpoCOB W KOKa Ha Bepery, 3aMeHuB ux B
CY[0BOI ponu HawuMmu niogbMn. PyKoBO-
AN 3KcnegMumMein Mol cTapelil NpuaTens
Wropb 3nameHckuii. B cocTae Bowwnu nyu-
LUME W3 NYYLWKX NYTELIECTBEHHNKW (C Y4E-
TOM Tpebyemsblx ka4yecTe), cobpaHHble pe-
ansHo co Bceid Poccun. M3 MeTponaenos-
cka-Kamuatckoro, na Cubupn, uz Bonor-
Abl... logHble No 300poBbi0, ObiBanbie
MY>XWKW 3penoro BospacTta. C onbITom He
TONLKO NOAAPHBLIX NYTEWECTBUA, HO W
3UMOBOK B APKTUKE W AHTapKTUke. Kpome
Toro, n3 Mockesl 1 lepmaHnm OCYLLECTBNSA-
nock "NUNOTUPOBaHWe” (KoopauHauus wu
WHPOPMaLMOHHOE COMPOBOXAEHWE), a
WEB-au3aiti 1 goctyn B MHTepHeT obec-
nequn Haw cooTedecTBeHHuK w3 CLUA.
JNeBWHYIO JOAK0 3aTtpar NOHecnW camwm
y4acTHUKW. HeoueHuMyio NOMOLLE OKasa-
nn apyasba-paguoniobutenn r. Mypmascka
1 MHOTO4MCNEHHBIE CNOHCOPSI, HAWW KON-
neru ua Gonee yem aecaTka cTpaH Mupa.

— OTKkyga B3anacb Takasa uges —
uaTy Ha kpai 3emnu? flonro nv sei3pe-
Bana?

PagnonioBuUTensCTBO YEM-TO CPOAHU
NErkown atneTuke, KoTopas 0bbeauHABT 1
BeryHoB Ha CTOMETPOBKY, W MeTaTenei
MonoTa, Takxe oBLIMPHO M pasHoobpas-
HO. HaynHaa OT YMCTO TEXHWYECKWX ac-
NEKTOB U HaBblKOB, BCEBO3MOXHbIX 3KC-
nepumeHToe B obnactu paanoCcBs3w,
npocto obWeHua Mexay noAasMu B
apupe, npuéma W nepepadyn asbyku
Mop3e Ha CKOpPOCTbE M 3aKaH4iuBas 4nc-
TeIM cnopTom. NNpoBOAATCA HEMMNKUOHATLI
BHYTpW cTpaH, Eeponsl n Mupa no pagvo-
CBA3M Ha KOPOTKWX BONMHax. IToMy yene-

1 YeHMID (MMelnT oduuManbHble NUULEH3WK
| aAMUHWCTPauWW CBA3W B CBOWX CTpaHax)

noagepxeHo BGonee LWeCTU MWUNIWMOHOB
yenoeek Ha nnadete. OT yjawmxcs wkon,
CTYOEHTOB M OO0 KOpONen, rmas npaew-
TENLCTB W NApNamMeHTOB BKAIOYNTENBHO.
KcTatv, BCE HblHELWHWEe KOCMOHaBThl, 00
efnHOro, UMelT NIoBUTEeNbLCKUE NO3biB-
Hble. HoO U cnopTcMeHam, U NPOCTO BbIXO-
asWwmnmMm B adup € uensto noobuwarbcs
O4YeHb MHTEPEeCHbl U NpUBNEeKaTeNbHbl pa-
OVOCBA3W C pPeakuMKn KoppecrnoHOeHTa-
M. Pagroniobutensckum coobLluecTeom
yypexaeHbl W BblOAOTCA AWNNOMbI 33
NOCTUXEeHUA B 3To obnactu. A 3a BbiC-
wue AocTuKeHWa — Harpaas. Hanbonee
NPEecTWXHbIE M3 HUX — 3a NpoBegeHne
CBfI3Eil CO BCEMW CTpaHaMmw mMupa Wu...
BCEMMW ocTpoBaMu. Ecnm cTpaHsl oTpabo-
TaHbl AOBOMILHO MHOMMMMW, XOTA 3TO O4EHb
HenpocTo, TO CO BCEMW OCcTpoBamu (Ha
KapTax OaBHO M3y4YeHbl M NpOHyMepoBa-
Hbl)... NOKa eLe Hukem. [a, BeigaHo OKo-
NO cTa Harpag 3a yCTaHOBNEHWE CBS3EN C
750-10 ocTpoBaMK, HECKONLKO OECATKOB
yenoeek MoryT nokasatb QSL (kapToukn-
KBUTaHUMKM) ¢ Bonee vem 1000 ocTpo-
BOB... HO 0o cux nop 42 ocTpoea He pa-
AnooTKpPbITE. OcTpoB Buktopua 6bin
43-m po okTabpa 2017 r. 310, KAk nNnpaem-
no, O4YeHb OTOANEHHbIE W TPYAHO4OCTYM-
Hble ocTpoBa nvbo npuHaanexalwne cTpa-
Ham, B KOTOpPbIX BeayTcs GoeBble OeicT-
Bus, nubo... eot B CepepHoil Kopee naTte
Takumx OCTPOBOB wMMelTcd. lMpuynHa —
noNUTUYECKas, TaK CKaxem.

OcTpos Buktopwa — 13 paspsaa otaa-
NEHHBIX W TpyaHoaocTynHbix. Cesep —
KpaiHee Hekyna. JIEQ B 3TOM rogy oTHeC-
Nno OT OCTpOBAa B cepeAuHe ceHTabps, a
YXO4UNW MBI YKE NO MONoAoMY nbay. Ewe
napa AHein — 1 "urpanu” Bbl B HENIOCKUH-
ues. loToBMAKMCE AoNro. Yyte Gonee ropa.
3peck BCE: M 0oTOBOP Y4aCTHWMKOB, W TWa-
TenbHas npopaboTka NorucTuku, u coop
cpencTte. Ocoboe BHMMaHWe yaenwnun
pPaanoobopyAOBaHUIO U CPeacTBam Tex-
Huyeckoro obecnedeHun. Mpy3a Habpa-
nocek Gonee AOByX TOHH. 3TO He cuwTas
NPOAYKTOB MUTaHWUA, NTAYHBIX BELLEA U T. N.
Beas 4tobbl ocTpoB Obin  3acyuTad,
PaanooTKPLIT, HEOOXOAMMO NO YCNOBUAM
yCTaHOBUTL He MmeHee 1000 paguocenaeii,
MPUYEM CO BCEMW KOHTUHEHTaMU. Yun-
ThIEAA NOTEHUWMANEHO OrpaHYeHHoe Bpe-
Msl npebbiBaHWs HA OCTPOBE, Hamu BbINo
NPUHATO PEWEeHWe pasBepHyTbL OAHOBpE-
MEHHO YeTbipe-naTh pabounx mect. W
paboTaTbe KpYrnocyTo4YHO BCEMW BUOAMMW
W3AYHEHWA: OT Knaccu4eckux TenedoHa-
Tenerpada Ao undpoesbix BUAOE (MO CYTH,
TOT e KOHTakT KOMMNbIOTEp-KoMMbloTep,
TONLKO He MO WHTepPHeT-nNpoBodam, a B
adupe), CNYTHUKOBLIX (B KOCMOCE NeTalnT
15 pagnoniobuTensCKkMx CNYTHUKOB), C
OTpaxXeHWeM CWrHanoe OT MNOBEPXHOCTW
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PALMO Ne 3, 2018

JlyHbl. JlOCTATOYHO MHOMO BDEMEHW U HEP-
BOB OTHSANW PYTUHHbBIE OPrBONPOCHI. Bblan
nonayyeHbl nMueHaua Muxceaau P®, pas-
pewapowan paboTy oTTYAa, U MexayHa-
poaHsIA no3sieHoi RITF, opopmneHsl Kon-
NeKTUBHLIE M MHOWMBWOYANbHBIE NPONYCKa
y NOrpaHUYHUKOB, NOAYYEHO paspeLueHne
®CB Ha MHOrOKpaTHOE NepeceYeHmne roc-
rpaHviubl. HanomHIo, cyaHo — nog manb-
TUACKUM narom. MNepeyncnate MOXHO
[onro, 3TO He 3kcneguuua "BbIXOOHOrO
OHa". 3aKkoH4Yy TEM, YTO TONBKO rpy3 Bbin

| 3acTpaxoBaH Ha TpWU MUNNWOHa pybGneid, a

cTpaxoBas komnanma “lOropus” 3acTpaxo-
Bana Halle 310POBLE Ha AeBATbL 3TWX ca-
MbIX MUAIMOHOB. Cnacmnbo el orpomHoe!

Sept - Oot 2017

" “"i‘:" [RDMEERIEL AT ':'r
Komanpga RITF.

— Mogpo6uee o axTe. U 06 ocobeH-
HOCTAX MopennasaHnusa nog napycamu
B BbICOKUX LUMPOTAaXx.

Boitinu Mel 13 Mypmancka 29 ceHTabps.
Axra — knneeas, AnvHa 18 M, WWpKHa NATL,
ocanka Tpyv metpa. BeicoTa rpoT-madtel —
24 m. OBLias nnowank napycos — 160 M?,
macca — 50T B NOAHOM CHapsXeHWUwW.
JNletom pebaTta BO3AT HA HE eBPONERCKNX
TYpucToB Ha LWnuubepren, B McnaHano,
3apabartbiBaloT AeHbri. 3uMoil paboTalT
Ha MaplpyTe ApredtuHa — AHTapkTuaa.
Bo Bpema nepexoaga MypmaHck — 0. Buk-
Topus (ato npumepHo 1300 km) wnn B
OCHOBHOM nOf, AW3eneM W Nof Kakum-
HMbyab M3 napycoe. WMnu Bcemu cpasy.
Bcé nukToBanu BeTep W Bpema, KoTopoe
HEenb3s Bbino Tepatk. OcoBeHHOCTY 0bb-
AcHAOTCA reorpaduei. XonogHo, Bes-
NDAHO, 3a UCKNIOYEHWEM HECKONbKWX BO-
EHHbLIX W pblDONOBELUKUX CYOOB, TONbLKO
yaiku, rarun, genbgudsl (!) aa mopxu. Ha
Cesepe mHoro kto 6eiean. Ho ropaspno
MEHbLUMM O0BENOCH NOYYBCTBOBATL daH-
TacTUHeCKWe OLLYLLIEHWA: KOrAa Ho4b, KOr-
Aa OT ropwu3oHTa [0 ropu3oHTa urpaert
UBETHOE CeBepHoe CUAHWE, a OKeaH Mep-
uaeT cuHe-0eno-3enéHbiMK ucKpamm
MNNaHKTOHA, KOraa U3 3BYKOB TONLKO LUYM
BeTpa B napycax, Aa BoAa 3a KOpMO...

Moropa oTkpoBeHHO Obina Ha Hawen
cTopoHe. LLITOpMOB He CNy4nnock, XOTA No
NPOrHo3y AOMXHbLI Bbinu. Tpu-yeTkipe

Banna — He B c4€T. Ha ocTpoe npubbinm
TOYHO, Bnarogaps XOpoLwei HABUraunoH-
HOW annaparype 1 MacTepcTBY 3KMNaxa, B
HOYb € 3-ro Ha 4 okTabpa. [lanslie HyXHO
6bINO BLIFPY3UTL HAa CyLY ABE C NONOBW-
HOW TOHHBI CHapsXeHWs, NepeBO3s BCE
napTuamMu ¢ axTel Ha Beper Ha HaayBHOW
MNBX-nofgke, n oBYCTPOUTL Narepe ANA
X13HW 1 paboTel. Ho Tam Hac xpaana He3a-
BoiBaemMan BcTpeda. Bo epemena Coger-
ckoro Coto3a Ha 0. Buktopus Beina nonsp-
Hag MeTeocTaHuma w ctoana pota NBO, Ho
B 1994 r. ocTpos obe3noaen. M ¢ Tex nop
3BEpPU COBEPLUEHHO 3abbinn 0 TOM, KTO Ta-
KOiA 4enoBek. Tam BOL@PUNUCE 3aKOHLI AW-
KOl npupoabl. Ha Hebonblioh Tepputo-

RI1F

pyW — OBa Ha NATb KUNOMETPOB — pasBe-
Nock uenoe crano 6ensix Measensii. Takoro
paHee He BCTpe4an Hurae! U aee KonoHuu
MOp¥el, YWCNeHHOCTBID NPUMEepHo no
170 ocobeit B kaxaoin. Mopxu KpynHsie 1
arpeccueHble, maccoil no 500...600 kr
CaMKW 1 NoA, ABE TOHHLI B3POCNLIE CaMLkI,

I HOCTH Bbl KM U3 OHEeBHMH-
ka kanutaHa Qanunna Faepunosa:

"B cunbHbii npubosi Ha rpyXéHoii nogke
oToiTH OT Gepera 6biNIo 0YEHB CNOXHO.
Motop ocTein, npyLAK MOPXH B OTPDOMHOM
konuyectse u nnasanu 8 10...15 m or 6epe-
ra, a HeKoTopble M3 HHX [axe NbiTanuch
Bbibparscs Boane nogku. Yro takoe 15 m go
crapa B 100 Tyw, kaxgas Maccoi MUHUMYM
no 400 kr? Oyews crpawno! OcobenHo,
€C/IH 3Haellb, YTO XOMOAHbLIA MOTOP He
3aBefléTcA cpasy, a cnacaTesbHbii rMgpo-
KOCTIOM napanusyer psuxexuns. Xypo-
begHo, BeITONKanNKW NOAKY C 4eTBEPTOH
noneiTkn. f1 Gontaloce B nomoce BOAbI
mexgy beperom u mopxamu Ha Bce 15 m,
pebaTa KHAAOTCA KAMHAMM M KpUYaT, Haf
ronoBo# ceucTAT pakersi. Motop He 3aso-
AUTCA, MO3r nepebupaeT BapuaHTbl, Xono4-
HbIi Noka ewé paccynoK BasT npasunsHbie
KOMaHfibl, ¥ B UTOre 1 3aBEN MOTOP M OTO-
wén. Yx-x! bonslwe HuKOrga He noigy Ha
"TysaHe" B CNacatenbHoOM KOCTIOMe — 370
BCE PaBHO, YTO NbITATbCA BLILMBATL B CKa-
¢angpe. Nyyue 6bi 7 NPOMOK BO HUTKH, HO
HMEN BOSMOXHOCTb ABHraTbea”.

— Muxaun npononxaer:

Mpy3a 6blNO ABE C NONOBWHOW TOHHLI:
MCM, nuwa, cHapsXeHwe, aHTeHHble
MauyTtel, 1M4Hble Bewn. CoBpemMeHHenwan
paguoannaparypa, HeCKONbKO aK3emnis-
POB cneuwansHO NpPenocTaenedHsl Begy-
wuMn dupMaMn Mupa ona UCnbITaHWia B
peanbHO CypoOBbIX yCcnoBusix. Becé Gweino
ynakoBaHO B BOAOHENpPOHWLAEeMble nna-
CTUKOBLIE KOHTEWHepsl. Mopxu noannsli-
Banu 6e3 BcakoW onacku. KanuTtaHl otny-
rMBan: pasa Tpu NPOeaeT Yy HUX nepeq
Mopaamu, U OHW OTXOAAT. Ho ogwH BApyr
BbICKO4YMN, yoapun 6MBHAMK B nogky: Byx!
[Be abipbl B nagoHb. BopT cnycTun, A ero
3a py4yky nogHsn, ytobbl BOAY HE YepnaThb.
M Mbl BEINETENW HA 3TOM BOpTY Ha Beper. A
NOTOM YXe B NPUBOMHOM BONHE ALLWKW C
annaparypoi no 70...80 kr Ha Geper BbI-
kuabiBanu. BonHel Yepes ronosy. Jlutpoe
ABecTW BOAbI HanWBaeTca B Nofaky. 3Ty
BOAY OTYEpnbiBanu Ha o6patHom nyTu. Ha
o4epepgHo npubOAHOA BONHE KanuTad
3aBOOWN MOTOP, HAAo BbINO NAKXHYTLECA B
NOAKY W exaTb 3a cneaylowen napTuein
rpy3a. Jlarepb yctpounu B Gonblwoid na-
natke B 100 m oT npnbos Ha y3KOW nonoce
OTKPBITOrO rpyHTa (rafedyHuk, BevHas
Mep3noTa) B CEeBEpPHO 4acTW OCTPOBKA.
OcTaneHyl0 4acTe TEPPUTOPUM 3aHWUMman
nenHuK eoicoto 150 M, obpbiBaBWKUACA
OTBECHO Ha Bce 4acTtu ceeta. OT Hero ne-
pvoAnHeckn OTKanbiBanucb B OKeaH He-
Bonbwne aincbeprn. C negHuka mel Bpann
npecHylo Boay, nony4as eé nyTem TasHWs.

W3 aHeBHMKa KanNUTaHa:

"Yepesz gBa gHa narepe Obino yxe He
y3Hate: pebara nocrasunu no nepuMeTpy
nATb 3[40POBbIX AHTEHH PasHbIX CHCTEM
BbICOTOH MeTpoB nmo pecsats. Ectb paxe
awWTenHa, koropas Oyger paborars yepes
Jlyny unu ppyrne HebecHble Tena, BKAIOYas
meteopsl. OHa HMeeT NPpUBOALI M NOBOPaYH-
BaeTcs B HYXHYI0 CTOPOHY. Jlareps BoirnaguT
0YeHb BHYWWTENbHO, KaKk W3 ¢unsMoB npo
HACA: xéntas nanarka B LeHTpe, BOKDYr
MATb aHTEHH, NepUMEeTpP 3aKPbiT CHIHAaNH3a-
YyHeH, TONLKO pycckue MYXHUKKH XOAAT B CBH-
Tepax u yLWaHKax, U C pyXbém".

— Muxaun noacHaer:

Bbicagka 3aHsAna Becb CBETOBOW AEHb.
Yxe B cymepkax noctasunm nanatky (Tpu
Ha LWecTb MeTpOoB), YCTAHOBWAW OOHY
aHTeHHy W opraHu3oBanu nepsoe pabo-
yee MecTo, 3anycTunu ero B adup. Toneko
TOorga pelwmnn nepexkycuts. M oTMeTuTb
nepeslil peantHbIi yenex — mel B adupe,
Hac cnelwat! Xneb, TyweéHka, cnupt. MNo-
cnenHwil pewnnn He passoauTb TpaauLM-
OHHO "Mo wwupoTte”. Heeenwka norpetl-
HOCTb. BTopoii TocT npoankToBana npupo-
na: "3a nepswiil cHer!”. 3ameuy, 4TO TeM-
nepartypa Bosayxa Guina -8 °C, a soabl —
-0,7 °C. Mopckasi conéHaa Boaa samep-
3aeT Npyv MUHYC TPEX... A nocne Bbicaaku
CyYXOi opexabl Ha Hac He Beino. [lanee BcA
HO4b YWna Ha cBOPKY U MOHTaX aHTEHHbIX
KOHCTPYKUMIA 1 oBopynoeaHue nareps.
Brnuxe k NOAYHO4YW 3anycTuawn TENNOBYIO
nywky (Ha conapke) ana oborpeea nanar-
ku. Nylka nbiTanack KanpuaHW4aTs, NpU-
wnock eé nepebupaTte NONHOCTLID. Mpu-
YWHY Tak U He oBHapyxunu, Ho Bonee HK
pasy He nogsena. lyLlKY, KaKk U HEeKOTO-
pble X03AWCTBEHHbIE MpeAMeThl, TWna
ras’oBoOW NNWTEl, MYNETUBAPKWA W T. M., NPU-
obpenn B MypmaHcke. He TawmTth xe 3a
THICA4YM KUNOMETPOB... B Mypmatcke 060-
rpesatens pabotan...



YTpoMm xnan nepesiii cepbE3Hblii clop-
npu3. A cTan BLIHOCWUTE W3 nanaTku
mycop, obpa3oeBaBlWics nocne pacna-
KOBKWM 0BOPYAOBaHWS, B NYCTYIO BOYKY, 4TO
cneuwanbHo yCTaHOBWAW B AECATW Luarax.
BriHec, nogxér. Korga BepHyncs BO BTO-
poit pa3s, y 6o4kn ctoan Genwlit meaeens!
Ha npeameTt Hen3BexHOoN BCTPeYr C HUMMK
Mbl B3RM MHOrO 4Yero. Jaxe curHanuaa-
UMI0 Ans 3awuTel nepumeTpa. Ho 4Tobbl
BOT Tak... 3Has, 410 yberarb OT Hero oaHo-
3HAYHO CMepTenbHbld HOMEep, nonpocun
MWLLKY Matom. W KpUMKHYA B nanarky, 4To
Measenb Yy BXoAad. 3apsXeHHOe PYXbe
CTOSINO PAAOM, 33 CTEHKOW. C HUM MrHO-
BEHHO BblINeTen Hapyxy CWOeBLWA Ha
BaxTe paaucT Mrops 3HameHckuid. CHan c
npenoxpaHnuTens U BbICTPENWN CUrHanb-
HOW pakeTol nepen MeaBexsein Mopaon.
BddexT Buiwen 3abasHeiin. Mullka noao-
WEN K ropsileil pakete W ¢ HeckpbiBae-
MbIM NIOBOMbITCTEBOM, MOXOXWM Ha BOG-

HyxHO GbIN0 OXpaHATL narepb oT Megge-
Aeid, roToBuTL eay, AobeiBaTh BOAY U3 nea-
HWKOBOrO Nbfa, 3anpaensaTb Asa GeHaoar-
perata "AmMaxa" n au3entHblii MOWHOCTLIO
6,5 kBT 1 np. B Tom 4ymcne obcnepnosann
ObIBLUYIO NOMASIPHYIO CTAHUMIO W BOWHCKYIO
yacTtk. OTcHANK BCE Ha ¢oTo W BUMAOeO. B
acdupe NOCTOAHHO BbINW PaaWCTLl C YeTbl-
pEx paboumx MeCT, a B NOCNEAHUE CYTKM —
M ¢ nAToro. YcraHoeneHo 11,5 TeicA4M cBA-
3eA CO BCEMM KOHTHMHEHTaMK 3emnu.
"OXOTUANCE" XXE 338 HAMW HECKONBKO COTEH
ThiICAY paguoniobuteneit. 370 TONLKO Te,
KOMY TOYHO WHTEpeceH OCTPOB. MHoOro
BbIN0 Takux, KTO KWMOANCA B CBankW Ha
HaLUWMX 4acToTax ¢ Lenbio NPOCTO A403BaTh-
cA B TakoM cTonnoTeopeHuu. KpaiiHe
peako nocellaeMsle 0cTpoBsa, a Tem Gonee
BNepBbie, cyMTaloTcs BONbLWOR yaadein u
[OCTalnTCA, Npexae BCero, LeneycTtpem-
NEHHLIM, 04EHb XOPOLLIO TEXHWHYECKW OCHa-
LWEHHBIM MacTepam 1, KOHEYHO Xe, UMEeKD-

Kel, Tak M cpean mengenein Buink Konoc-
canbHO OrpoMHblie ocobu. B nocnenHiown
HOYb MWLIKM NbITANMCb HAc arakoeaTb
BOCEMb pas. CuriansHsle v ApoboBLie naTt-
pOHLI BbiNM Ha ucxode, NyNEBLIE NpUME-
HATb pyKa He nogHumanace. Mepeenwn
nepectanu 60ATLCA OMHA, BLICTPENOB, yaa-
poB KyBanoowh no umcrtepHe. Mel pelumnun
CBOpaquBaTh narepb 1 yeaxarts. Tem Bonee,
4YTO YCNOBWS PaanooTKpPbITUA ObiNv Bbi-
NOHEHbLI. XOTSA ye3XaTh HE XOTENOCH: HMCNO
papvoniobutenei, xenawowmx cpaborate ¢
OCTPOBOM, BbIN0 ELWE O4eHb BENNKO.

Omve3n. M3 aHeBHHMKA KanuTaHa:

"08.10. Bosunu rpys u mogei 4o cemu
Beyepa, Noka He CTano COBCEeM CTpauHo:
BCE-Taku Bbin1 CHABHBINR NPUGOI M NOCTOSHHO
metany Mopxu. llpuxoaunocs NoanNnbLIBaTs
K MASXY MeTpax B CTa OT MecTa Mmorpyski,
BbIMaHWBaTL MOPXeH M MOTOM, KOr4a OHM K
Tebe npubnwxanuce, Ha NOAHOM X4y MATH
BAONb NASXa B0 pebAar, GbicTPO rpy3nTbea H

AHTeHHa GP.

Topr pebéHka, Hayan eé paccMmaTpuBaTb.
Korpa oHa noTtyxna, ¢ TakMM Xe Bblpaxe-
HMEeM NocmoTpen Ha Hac. CoBelaHne Bbi-
no kopotkmum: "Oaeait apobeio!” — "Oao!”
Monyyue 3apsag 4pobu B GUNEHYIO YacTb,
3Beplora 310, HO MeANEHHO, C AOCTOMH-
CTBOM, cTan yaanateca. WM ywén. 3abuteie
B CTBOMLI OBA MNaTpoHa C Nynamu, K
CYacTLIO, He noHapobunuce. Ecnn masHa-
4anbkHO AOrOBOPUAUCE BLICTABNATEL Kapayn
Ha HOYb, TO rpaduk AeXYpPCTB TYT Xe ne-
penenany Ha NOCTOAHHLIA. B0 XOAAT 3TK
MULLIKW HECMOTPS Ha MONYTOHHLIA Y HEKO-
TOpLIX ocobel Bec, coBepleHHo Becluym-
HO W KPYrnoCyTO4YHO.

Ha BTOpYI0 HOYL NOCNE BLICAAKW NOA-
HANAack Nérkaa metenes. [lyn ceeepHbliil No-
PLIBUCTLIA BeTep. MayTbl U aHTEHHbI
obnepeHesann, 8 100 M nneckanoce oT-
KpeIToe mMope, Bbino xonoaHo. Ho camoe
CTpallHOe — Noa NOKPOBOM METENN Men-
BEAM B narepb NbITANWUChb NPOHWKHYTL C
MPAaYHOI NEepuoanYHOCTLID. Mpuxoan-
NOCk NOCTOAHHO NaNUTL CONAPKY B NYCTbIX
Boykax no NepUMeTpy 1 BpeMs 0T Bpeme-
HW OTKPLIBATL NPeaynpeanTenbHLIi OroHb
N3 PyxXbs.

Ha ocTpose akcneamuma NpoBena no4Tn
Hepeno: ¢ 4-ro no 9 okrabps. Moropa He
Banoeana: BbINAN CHEr, TAHYN XONOAHLIA
CeBepHblil BeTep. #xTa Ha sKope Toxe
nokpbinack NeasHoi kopkoi. Manartka o6o-
rpeeanack TENNOBOW NYLIKOW NOCTOAHHO. B
athupe pabotanym KpyrnocyTo4HO, NOOENUB
CYTKW Ha YeTbipe BaxTbl. Ha oTaeix oTBOAMN-
N0OCL BCErO WecTL 4acoB. MNoYemy Tak mano?

MM ONBIT NPOBMBATLCA B NOAOBHLIX CTON-
NOTBOPEHWAX. Ha aHrMWACKOM OHW nmMme-
HyloTCA cnosom "pileup”. Onepatopy, pas-
rpebaiowemMy 3TOT naiinan, TOXe HYXHO
obnagate ¥ ONbITOM, U TEXHUKOW. OBbIYHO-
MY pagucTy CNOXHO NPOBOAWTL CBA3M, KOT-
na Tebs 30BYyT OOHOBPEMEHHO ThICAYN Ye-
NnoBek, co3faBas B3aWMHbIE MNOMEXW W
nepebueasn opyr apyra. TyT HYKHO macTep-
CTBO BbICLLErD YPOBHA. 3KCNeauuvio Hawy
B admpe ¥ oanu, 3a Hac nepexueanu, pago-
BanuMCb CBOWM W HaWWM yaadam. 3MoLWo-
HAaNbHLIA Hakan ObiN YPesBbiMANHO Benwk!
Mo4Ti BO BCEX CTpaHax Myvpa Ha paguonio-
Gutensckux ¢gopymax BypHo obecyxaanocs
3710 cobuiTme. Beixoasl B adup ¢ HeobuTae-
MbiX, TRYOHOAOCTYNHLIX W YAANEHHBLIX OCT-
poBOB — 3TO BCeraa cobbitwe. W Boamox-
HOGTb MONOAHNTL CBOKO KOMNEKLMIO KAPTOH-
KaMwu-noATBEPXOEHWAMW peaYyaillmnx CBaA-
3eil. Ha 10T ke 0. BUkTopus, HecMoTps Ha
BCIO ero BoCcTpeboBaHHOCTL, BPSA W KTO
cMOXeT 3abpaThca B Banmxaniume rofp.

Ho papocTe OT ycnewHoi paboTsl B
acdupe nepemexanacbe C TPeBOrol: wc-
KOHHbIE X035eBa OCTPOBa CTAHOBWINCH BCE
arpeccusHee. MHe HEOAHOKPaTHO npwu-
XOAMNOCh CTANKMBATLCHA W C MOPXaMK, U C
Benbimn  mensegamu. Hayuunca paxe
[oCcTaBaTh MeaBexXbu KblKW U CHUMaTb Ha
CYBEHMPbI KOrTK C YOUTBIX MOpPXaMu Men-
Befeil. Ho HWkorga He BWAen wx cpaay
BOMM3W B TAKOM KONWYECTBE, K TOMY Xe
NOAHOCTBLIO YTPaTUBLUMMKW CTpax nepen
yenoesekom! OpHaxnwl HacyuTanu 12 mu-
ek B NPSIMOIA BMOWMOCTW. Kak cpeaw Mop-

C MONHOK NOAKOH BOAbI YXOAWTL K fAXTe.
Hworga nonyyanoce cgenars BCE Tak ObicT-
PO, 4TO OCHOBHaA rpynna Mopxei He ycne-
Bana nognneite. Ho BCE paBHO OKOMO NATH
JKHBOTHbIX HE BENUCh HA BbIMAHWBAHWE M
MOCTOSHHO AEXypunu Bo3ne rpysa. Ycras-
WHIA M NONHOCTBIO MOKPbIH, C OTMOPOXEH-
HbIMM KOHEYHOCTAMH, I BEpPHYNCA K CeMH
yacam Ha kopabne. Ha yTpo ocraganuce ewé
3—4 xogku, NOTOM HYXHO BbINI0 NEpecTasnTs
kopabinb Ha Apyroe MecTo ¥ HEMHOIo Nonon-
HHTb 3anackl NPECHOH BOAbI.

09. 10. Bcranu pavo. HecmoTps Ha 10 410
BeTpa noytu He Obino, npuboi cran ewé
cunbree. Cvexanu Ha Beper c rpy30Bo#i nap-
Trei. Okazanocs, 4To BCe MOPXH, Nexalyme
A0 3Toro Ha nasXe, Tenepb XHBYT B BoAe, UX
170 wryk, u Bce oHn Mewaior u Ges Toro
cnoxwoi norpyaxe. Mopxu oveHs mo6onsiT-
Hbl ¥ TONNAMH NA3BAIOT BO3NE AXTbl W "Ty3a-
Ha", camu nesyt B kaap. MporynaBwunce no
ANAXY, Mbl HALWAH ABE CBEXHE NYXH KPOBU:
HOYBI0 MULIKH BCE-TaKu 3aMOYHNH JBYX
MOpXeH, OTTaLnnu ux Kk Goykam B noX6nHy
M Tam nupoBanu. OfHOBPEeMEeHHO Mbl HacHH-
Tanu BoceMb MeABefded: OAWH Nexan Ha
nasxe HeAanexo OoT Hac, APYro# — Ha neg-
Huke, B 200 M OT Hac, M WeECTb MHLWEK enn
eLyé napHbile TyLwH ABYX Mopxei. XKyTb. 5 Gbi
Ha3Bsan ABa NOCNEAHNX AHA Tak: BCe NPOTHB
Bcex. Muwm XoTaT crecTb Hac M MOpPXeH, Mbl
npoTHB MOpXer u Measegen, 3 MOPXH Npo-
THB Hac M Muwex. M B TaKoi HeraTtMBHOH
06cTaHoBKe HaM HAf0 3aHUMATLCA SENamMH.
3ra akcneguUns, KOHEYHO, MOAHAA XecTb
110 CPABHEHHIO C PAQHHHPOBAHHBIMH TYPaMH
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Ha WnnybGepren: 0YeHs Xon0[HO, H TE6S NMOCTOAHHO KTO-TO XOYeT

— 3ayem Bam Hago 6b110 pagu cBOero yBreyeHns Tak
puckoBare?

BO3MOXHO, Mbl — HOKHYTbIE, 1 OTHOCUMCS K AanEkum
ocTpoBam ¢ ropasfno 6onblei nboBLI0, YEM, CKAXEM, K
AparoueHHbIM KamHam. [ns meHs, Aa u ansa 6onblIKHCTBA
YNEeHOB Hallei KoMaHabl 3TO NYCTh TAXKENAA U onacHas, Ho
BNOSHE NPUBbLIYHAA MYXCKas paboTa, B KOTOPOM eCTh LENb.
M ata uenb gocTturHyra. locnegHniti ocTpoe Espons
paguooTKpLIT. A BCE OCTanbHOE — §IXThl, CHATUA—BbLICAA-
KW, Meaeenu U CYpPOoBbLIA KNMMAaT — NUWb CPpeacTea U ycno-
BUA.

— Hy, BugHO, n BnpsaMsb... K c4yacreo, HUKOro He
cwenn, BCA KomMaHOa uena-HeBpeguMa BepHynach
14 okTtabps B MypmaHck ¢ nobego#: pOCCHCKUMU
paguocnoprcMeHamu ocTpos Bukropusa "Baar”!

Muxann — a gansuwe... 4T0?

Kpome, ckaxem Tak, cBepx3agad, ecTe n 6onee npo-
CThbl€, HO HE MEHee HyXHble. PaguoniobuTenscTBO, NOBTO-
plOCb, MHOFOrpaHHo. B mMae atoro rofa npeacTonT BbiXo
B ahup 13 cpeaHei wkonel Ne 18 ropoga Bonorabl. JKgém
13 MaBHOro paauo4acToOTHOrO ueHTpa PP cneunanbHbIi
no3biBHOW curHan. Pabota GyneT nocesweHa namsaTi Ha-
wero 3emMaska, 3HameHWToro nonspHoro pagucta A. A. lNo-
NAHCKOrO, WM$I KOTOporo HocwuT wkona. 80 net wWasapg
(napannentHo ¢ NanaHWMHCKOW 4eTBEpKoi Ha Cl-1) Hayan-
CA Hay4Hblid apeid nepokonsHoro napoxopa "Cepnos”,
HavyanbHWKOM pagnocTaHuuu kotoporo 6bin AnekcaHop
Anekcangpoewud MNonaHckuin. Opeind npogonxanca bonee
npyx net! M3 BOCTOYHON ApKTWKK Yepes CeBepHLIiA nontoc.
"Cenoe" Bhilien U3 Apeida B painoHe 0. Buktopua, kak v
nanaHuHubl. MecTo cCMMBOAWMYHOE nony4YaeTcs... 3a CBOW
noasur Bce 15 y4acTHWMKOB BbINW yOOCTOEHbL 3BaHWA
lepona Coeetckoro Cotoza. Pabota B apmpe npoBOAMTCA
nog arugoii paguoknyba "ApkTuka”. Eweé ogHa cneuu-
anbHas cTaHuWa BbIRAET B adup U3 ApxaHrenbcka, ropo-
na, roe nNpoBén nocnegHue rogbl XKW3HW W3BECTHbIN
NONSIPHLIA PagucT U MccnenoBaTenb, YENOBEK YOUBUTENb-

HOW cyab6bI. I

"PAONO" — O CBY3U

LlectTuagnana3oHHada aHTEeHHa

Inverted V

Anekcavgp BEJIOYCOB, Omutpuii BEJIOYCOB (UR4LRG),
r. XapbkoB, YkpanHa

CyuwecTBylOT MHOM0 BapWaHTOB
aHTeHHul Inverted V. OBbivHO 3TO ABA

I pagnonwbutenn 4acTo MCNONL3YIOT
I anTeHHy Inverted V kak HeHanpasneH-
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HYI0 Ha Heckoneko KB-gwanazoHos. le-
pen Apyrumu MHOroguManasoHHbIMW aH-
TEHHAMW OHA WMEET HeCKONbLKO Npeumy-
WecTs:

— ON9 eé YCTaHOBKW HY>KHAa BCEro oaHa
madta noboil yaoBHON KOHCTPYKUMM,
KOTOPAas He NPUHUMAET Yy4acTus B nanyye-
HWW pagwosonH. WManydartenn obpasyioT
BEPXHWIA ADYC PacTAXEK MaYThbl;

— xopowo pabotaer Hap "nNnoxoi”
3emMnéi (noacTunaioLLein NOBEPXHOCTLIO C
HW3KOW MNPOBOAWMOCTbLIO), MOCKONLKY B
nany4yatensax BCexX AManasoHOB MYy4YHOCTh
TOKa HaxoawuTcs BOGNM3N BEPXYLIKW MauThbl
W NOATOMY yAaneHa OT 3eMNW Ha Makcu-
ManbHOe paccTosHWe;

— WanyyaTenu Bcex AuanasoHoB Non-
HOpa3mepHble U obecneynBalnT Makcu-
MansHo 3 PeKTUBHOE N3NYYEHWE;

— BCE  M3ny4aTenu MOXHO Ha-
CTpaveaThk, He NOOHMMAACE HA MauTy,;

— NUTaHWe aHTeHHbl Ha BCex ananaso-
Hax NPOWCXOOWT NO OOHOMY W TOMY Xe
kabenio.

COeAWHEHHBIX napannenbHo OWMNONA Ha
AaunanazoHnsl 40 1 80 meTpoe, cepenuHsl
KOTOPbLIX NOAHATH HA MAayTy BLICOTON
10...15 m. Ounone ananazoHa 40 mert-
poe pabortaeT u B amanasoHe 15 Mmer-
poe. OnucaHbl KOHCTPYKUUK, COOepXa-
wre [0 nNatu-wecTy napanneneHbiX
AWNONEN, 4TO YBENUYUBAET 4Yucno pabo-
4yux puanascoHoe. Ho ecnu gunonei
6onblie TpEx, WX B3aWMHOE BAWAHWE
CTAHOBWTCH O4YeHb CWNbHBIM — Ha-
cTpoiika oAHOro AMnons Hapywaer
HacTpoOWKy oaHoro-aByx apyrux. MNpu
NoAbLEME TaKOW aHTEHHbI HA MaJTy MHO-
royvwcneHHele npoeoga, obpasywowwue
€€, 0Bbl4HO 3anyTLIBAIOTCA, U MPUXOANT-
CA A0Nro ux pacnyTeiBaTh.
MNpennaraembiin BapuaHT AaHTEHHbI
Inverted V (puc. 1) cogepxur Tpu co-
€AWHEHHbLIX NapannensHo AMNons, yooB-
neTeOpUTENtLHO paboTas Npu 3TOM B LUec-
™™ paawoniobutensckux KB-ananaso-
Hax: 10 meTpos, 15 meTtpoe, 20 meTpos,
30 meTpoe, 40 metpoe 1 80 meTpos. OHa




cCoAepXUT OBa Tpana, HacTPOEeHHbIX Ha
yactoTy 14,2 Mly. Bce avnonu Beinon-
HEHbI U3 MEOHOW NPOBONOKKW OMAMETPOM
2,12 mm.

B awanazoxe 80 meTtpos pabortaer
avnone, o6pa3oBaHHbIi 0TPe3kamu npo-
Bonos W2, W4, W8, W11. Tpansl W3 nW10
npakTU4eckm He yrkopaywmeawT ero. Pa-
Hovas nonoca 4actoT no KCB<2 noeonb-
Ho y3kasq (50...60 k1) 1 CMNBHO 3aBUCKT
OT BbICOTHI NOABECA aHTEHHbl U Ka4YecTea
3emnu nog Hei.

B pawanazoxe 40 metpoe pabortaer
NONHOPAa3MepHblA Ana aToro
AvanaszoHa aunons, obpaso- |
BaHHbli oTpeskamu W1 n W9 n
uMewmin pabodylo nonocy
yacToT okono 150 kly.

B puanazodHe 30 meTpos
cHoea pabotaet gunons W2,
W4, W8, W11, nockonsky 6na-
rogapa peakTUBHOCTM TPanos
W3 1 W10 oaHa 13 ero peso-
HaHCHBIX YAaCTOT NexXwT B 3TOM
aownana3oHe. PesoHaHc po-
BONMBHO OCTPbIA, HO NONHO-
CTbIO NOKPLIBAET ANAaNa3oH.

Tot xe gunone paboTaert u
B AmManaszoHe 20 meTpoB. Ha-
CTPOEHHBle Ha 14,2 Mly
Tpanel NPUBOASAT K TOMY, 4TO B
aTtom cnydae paboTalT TONb-
KO oTpe3kn W4 n W8. MNMoaTtomy
WMEeeTca pe3oHaHc aunonsa u
B ananasoHe 20 meTpos.

B pwanazoHe 15 meTpos
paBortaer aunons W1, W9,
anekTpuyeckas AnuHa KoTopo-
ro B 3TOM Anana3oHe 6nuaka k
3/2h.

B pwnanasoHe 10 meTpos
paboTtaet aunonk, obpasoBaH-
HbIA oTpeskamn W5 n W7.

AHTEHHY yCTaHaBAMBAIOT Ha
mauTe BbicoTon 10...15 M. Kak *
OTMe4YanocCk Bbille, madTa He
CRYXWUT nanyyaTenem, oHa mMo-
¥eT ObITb COCTaBNeHa U3 anio-
MWHWEBbLIX UAW CTanbHbLIX TPYO
pazHoro gwameTtpa. lNpume-
HeHbl TpyObl BHEWHWUM Awna-
meTpom 55, 50, 45 1 40 mm u3
cnnaea 016. OHW BCTaBNEHb!
ofHa B 0AHY Ha rnybuHy 30 cm
1 3adUKCUPOBaHbLI CKBO3HbLIMMK
BUHTaAMKU MG.

Mauta umeer Tpwu sipyca
pacTtaxek. Kak yxe Bbino cka-
3aHo, W3nyyawuwue npoBo-
na — 4acTWu MX BepxHero
sipyca. Hewanyyawowmue 4actun
OTTAXEK BEepXHero apyca v
HWXHWE APYChl BLINONHEHLI N3
OUWHKOBAHHOW CTaneHON
NpoOBONOKW AMaMeTPOM 2 MM,
pasfgenéHHon W3onaTopamm
Ha OTpe3kn ANWHOW no 3 M.
Pactaxkn npukpenneHsl K
HadeTbiM Ha MauTy nnactu-
HaMm U3 TONCTOro CTEKNOTEKC -
TONUTa U HE UMEIOT 3NEeKTPK-
YE8CKOro KOHTAKTa C He.

MuTaloT aHTeHHy No OAHOMY KOaKCW-
anbHomy ka6enio W6 ¢ BONHOBbLIM COMpo-
Tuenesnem 50 unun 75 OM. NpUMeHEH ka-
B6ens RG-213. B kpaiiHem cnyyae MOXHO
WCNONbL30BaTh TENEeBU3WOHHLIA kabenb
xopowero kavyectea, Hanpumep Finmark
F690BV.

1.2Bt
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K reHepartopy
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Becbma XenatenbHo YCTaHOBWTL Ha
kabene 3anopHeli gpoccens L1. B
Hawem cny4yae ero obpasyet ctonbeu,
cogepxawmii 50 koney K12x20x6 w3
deppura 2000HM, HaneTIi Ha Bnuxai-
LKA K M3ny4yaTenam KOHeL, KoakcuanbHo-
ro kabens W 3aKpennéHHbIi Ha HEM Tep-
MOyCaxueaemoin Tpybkoi. B oTcyTcTBME
[OCTaTo4HOro Yucna GpeppuToBbIX Koned,
MOXHO HamoTaTb 3 M Kabensi Ha NnacTu-
koeyl Tpyby amametrpom 50...60 mm,
XOPOWo 3akpenus Ha Heil BUTKW. B
nobom cny4ae Apoccenb pacnonaraloT

K TpaHcuBepy

W1, W9 10,7 m
W2, W11385m
W4, W8 1579 m
W5, W7 26m

W3, W10

L'rp
2,24 mklH

vD2
rAs07A

noa CTEKNOTEKCTONNTOBON I'IJ'IaCTHHOﬁ,
Ha KOTOpoii kabenb coeauHABTCA C ANMNO-
naMK.

Bce naiiku npoeogos Mexay coboit u
K Kaﬁemo, a TakKxe OTKprTbIﬁ KOHeLl,
camoro kabens [ONXHbl OblTb XOPOLWIO

3alwuMwedsl oT ocagkos. Ons 3Toro

c1
Lip 100
ey
Z& VD1 _L c2 [
Crp rnso?ATon £

WCNONb30BaHa cbipas pe3uHa. B kpaii-
HEM cny4Yae MOXHO npocTto obmaszatb
CONUAOONOM KPWUTWYHBLIE K BO3OEWCTBUIO
Bnaru mecta (ocobeHHo Tam, roe u3
BHEWHEW W30NAUMKM KOAKCUanbLHOro
kabena Bwixogut onnértka). CoeguHa-
emMble NpoBoaa XenartensHo nepen nai-
KO cKpenuTb BaHOaxoMm u3 MeaHown
npoeonokn guametpom 0,5 mMm.

Tpanel W3 n W10 cobupawTt no
umeruwencs Ha puc. 1 cxeme. na mx
W3roTOBNEHWA NOArOTOBLTE [LBe nna-
CTUHLI paamepammn 50x150 MM 13 cTek-
noTekcTonuTa TONWWHOR
2,5...3 MM, Ha ANWHHLIX pED-
pax kaxgon nnacTuHbl cae-
nawTe No cemb Nasos WWUPKU-
HOW W rmybuHON no 2 mm,
paccTosiHWMe Mexay nasamu
Takxe 2 mm. [na nyqwei
yknagkw npoeBoga na3sbl Ha
NPOTUBONONOXHbIX pébpax
NNacTWHbLI 4ONXHLI ObITL B3a-
WUMHO CMelleHbl Tak, 4TobObl
nas Ha ogHom pebpe Haxo-
awnca TOYHO HanpoTHe
BbICTYNA Ha ApYrom.

MegHbIM NpoBOAOM Ana-
METpPOM 2 MM HAMOTaWTe Ha
onpaeke guameTtpom 45 mm
ABe KaTyLKW NO BOCEMb BUT-
koB. CHAB KaTyWKy ¢ onpas-
KW, HageHbTe eé Ha noaro-
TOBNEHHYID NNAcTUHY Tak,
4ToBbl CEMb €8 BUTKOB BOLUAKW
B nasbl. AHANOrM4yHO W3ro-
TOBLTE W BTOPYIO KaTyLUKY.

HDanee Heobxoaumo npu-
rOTOBWTL MYCTYIO 3NOKCUAHYIO
cMony, CMellas eé ¢ oTeep-
anTenem B nponopuwm 10:1.
Cmony Habepute B wnpwuy
6e3 wurnbl W 3akpenuTte el
BWTKW B nasax CTEKNOTEKCTO-
' IWTOBBLIX nnactuH. CnycTta
CyTKW, KOrga cmona non-
HOCTbIO OTBepaeeT, KOHUb
NPOBOAOB KATYLUEK aKKypaTHO
oTdhopmMyiATe M NpUCOeaAnHNTE
K KOHOeHcaTopam Tpanos.
MHOYKTUBHOCTL KaxaoW ka-
TYWKKW O0NXHA NONYYWTBCA
okono 2,24 MklH.

KongeHcaTopbl Tpanos —
K15Y¥-1a rpynnel TKE MIMO
émkocTblo 56 nd. He coeeTyio
WCNONbL30BaTb CamofenbHble
KOHOEHCaTopbl W3 MegHbIX
nnactTuH unu GoNbLrMpoBaH-
HOro apMuUpoBaHHoro ¢Topo-
nnacta (PAD). Mx TepmocTa-
6unbHOCTE BYAET NNOXOA.

Tpanbl HacTpawvBaloT Ha
yactoTy 14200 kly 6GeckoH-
TakTHbIM cnocobom, cobpas
YCTaHOBKY, CXema KOTOpOi no-
KazaHa Ha pume. 2. na aTtoro
HeobxoauMbl reHepaTop curHa-
NoB COOTBETCTBYIOLWEro Awa-
nasoHa MoLwHocTeio 1...2 Bt n
oTpe3ok nboro KoakcUanbHo-
ro kabens pnuHOW 1...2 M.
OpauWH KOHeL, 3Toro oTpeska NoAKNInYaloT K
BbIXOQY reHeparopa, a Apyrol — K Katylu-
ke L1 gnametpom 50 MM M3 OBYX BUTKOB
npoeoaa gnametpom 1...1,5 mm.

MpocTerWwmnii MHAMKATOP HanpsXEH-
HOCTW NONs AenakT W3 CTPEenovyHOoro
mMukpoamnepmetpa PAT Ha 100 mkA, rep-

PA1
0-100 mkA
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"PAONO" — O CBY3U

maHunesblx anopnos VD1 » VD2, koHaeH-
catopoe C1, C2 n Takoi xe, KaK y reHe-
patopa, [ABYXBWTKOBOWM KaTywkw L2.
Katywrky L1 nogHecuTe Ha paccTosHue
5..7 CM K OQHOMY M3 TOPUOB KaTyLUIKW
Tpana. Ha Takom e paccTosHWUM OT ApY-
roro Topua KaTylku Tpana nomectute
kaTywky L2. Bce kaTylwkn AOMKHbI BbiTh
COOCHBI.

Bknouute reHepartop W, Bpawas
PYy4KYy ero nepecTpoiiku, onpegennTe no
Makcumymy nokasaHuili mMukpoamnep-
meTpa PA1 pe3oHaHCHY0 4acToTy Tpana.
OCTOPOXHO CXWMMAas WNKM pacTarnean
BWTKMW KaTylWwkn Tpana B HebBonblwiux npe-
nenax, nobenteck, 4tobel y obounx Tpa-
noB OHa ObiNa Kak MOXHO Bauxe K
14200 kI,

KpaitHe xenaTenbHO NpoBepuTh Tep-
MOCTabWUNBHOCTE WM3rOTOBMIEHHLIX Tpa-
nose. Onsa storo nomecTuTte ux Ha 8...10
4acoB B MOPO3UNbHOE OTAENEeHWe Xono-
AunbHWKA. 3aTem AoCTaHbTe MX U Hemea-
N@HHO NPOBEpPbLTEe PE30HAHCHYIO YacToTy.
OHa ponxHa ocTaTbCsl B Npegenax gva-
naszoHa 20 meTpoB W 0BbLIYHO paBHa
14020...14040 kl'y. TlMocnhe nporpeea
Tpanoe A0 KOMHAaTHOW Temneparypbl Mx
pe30HaHCHas 4acToTa A0NXHa BEpHYTb-
cA Kk ucxogHon (14200 klu). Ha atom
HacTpohKa TPanoe 3akoHYeHa.

Mpoeoga AMnonsa NpuMKpennTe K cTek-
NOTEKCTONWTOBOW nnacTuHe AJNWHOW
200 mM. Ha Heil Xe OOHUM BUHTOM
(4TOObI YMEHbLLIWTE MEXaHWYecKylo ge-
dopMaumio nog BO3neincTBneM BeTtpa)
3akpenuTe Tpan, Ha KOTOPbLIA 3aTtem

KB-npuémMHuk

HageHbTe NNacTUKOBYIO BYTLINKY CO cpe-
3aHHbIM AHOM. [OTOBbLIA Tpan n3obpaxex
Ha puc. 3.

[Mocne ycTaHOBKM Ha mMauTy aHTEeHHY
HeobxoanMmo HacTpouTb. [nsa atoro k
HUXHEeMY KoHUy duaepa W6 nogknioumte
AHTEHHLIW aHanu3aTtop. YTobbl AUWHWA
pa3s He onyckaTth MadTy, nydwe obpesars
npoeoga W5 wv W7 po ykasaHHOW Ha
puc. 1 AnuHbl 3apadHee, NOCKONbKY nocne
noabLEéMa Ha mauTy AocTaTh A0 HUX C
3eMnu ByoeTt HeBoaMoxHo. B ananazone
10 meTpoe wupuHa paboyeil Nonockl
yactoTt gunona W5, W7 — okono 500 kI,
npyv ykasaHHoOW ANWHE NPOBOAOE €8
ueHTpanbHaa 4actoTta Oyger okono
28250 klu,.

Janee HacTpoiTe QUNONb U3 OTPE3KOoB
W1 nW9. Heobxopumo, 4ToBkI OH PE30HU-
poean Ha 4actote 7010...7020 kM, npwu
3TOM aBToMaTtmyeckn ByaeT nony4yeH W
pe3oHaHc B AuvanasoHe 15 MeTpoe Ha
yactoTte 21150 kl'y.

Cnepylowmii aTan — NOMCK Pe30HaH-
ca B agnanasode 20 metpos. Ecnu oH He
nonan Ha 4actoty 14150 'y, oTkop-
pPeEKTUPYATE anuMHY npoeoaoe W4 n W8.
3aTtem HallguTe pe3oHaHc B AnanasoHe
30 MlNu, Nnpy HeoBXOOAMMOCTW KOpPpEK-
Tupys AanuHy npoeogos W2 wn W11,
Yytute, 4yto B AmanazoHe 30 meTpos
PEe30HAHC O4YeHb OCTPLIA. Nocne aToro e
avanasoHe 80 meTpoB aBTOMaTWUYECKMW
OON¥XeH NnOoNy4YnTeCHA pPe30HaHC Ha
yactote okono 3540 klu. Ha aTtom
HACTPOMNKY aHTeHHbl MOXHO CYMUTaTb
3aKOHYEHHOWN.

npsaMoOro npeoopasoBaHusg
"MMMN-80-UN7BV”

Bnagumup PYBL|OB (UN7BYV), r. ActaHa, KazaxctaHn

TOT TN NPUEMHWKOB BbINOAHAGT TY

Ke QYHKUMIO, 4TO U cynepretTepoau-
Hbl, HO OTAIMYEETCH OT HUX TEM, 4TO B NPK-
éMHukax npaMmoro npeobpasoBaHus
(MMM} ato nponcxoauT 6e3 NPOMEXYTOH-
HbIX Npeobpa3oBaHuin, T. 8. NPUHATLIA Ha
pabo4yeit yacToTe curHan npeobpasosbl-
BaeTcA HenocpeACTBEHHO B 3BYKOBYIO
yactoTy. EcTe y MMM ceou npeumyLiect-
Ba: MeHblue NoBOYHBIX KaHANoB Npuéma
W WHTepdepeHUWOHHbLIX CBUCTOB, NO-
CKONbKY MMeeTcqd TONbBKO OOWH retepo-
AWH, Y4TO BbIFOOHO OTAWYAET reTepoawnH-
HbI NPUEMHUK OT CynepretepogvHa c
OBOWHLIM NpeoBpa3oBaHWEM YacCTOThHI.
Mpwn 3TOM CYDBEKTWMBHO adup KaxXeTca
YULLE U MOXKHO BbITb TOYHO YBEDEHHBIM,
4yTO paxe cnabo cnelWMMaa cTaHuua
paboTtaeTr Ha 4acTtoTe HacTpolku npu-
€MHMKa, a He Ha kakoil-nubo apyron
JyacToTe.

Ecte y Takoro tuna nNpuemHWKOB M
HenocTaTk¥, OCHOBHbIM W3 KOTOPbIX
ABNAETCA HanWuue ABYX NON0OC npuéma.
Kpome ToOro, npu npeobpa3oBaHnK BbICO-
KO 4acTOThl HENOCPEACTEEHHO B 3BYKO-
BYIO, TPYOHEE NONYYUTE HU3KMIA KO3 DU-

LMEHT LUYMa CMECUTENS W BbICOKYIO HyB-
CTBMTENLHOCTE BCEro npuémHuka. Mme-
eTCcA M HEeCKONbLKO BoNbLIaA NOABEPXEH-
HOCTh PasNW4yHOro poga nomexam wu
Haeojkam, B HACTHOCTW, CUNILHEE, YEM B
cynepreTepogvHe CcKasblBaloTcA nepe-
KPECTHbIE NOMEXW OT MOLLUHBLIX CTaHUMWWA,
NPOCNEXWBAIOTCA NOBbLILUEHHBIE HABOOKW
nepemeHHoro Toka. Kpome Toro, ecnu
retepoavH paboTaeTt Ha OCHOBHOR 4acTo-
Te NpWéma, TO ero CuUrHan MOXeT npo-
Ca4yMBaTeCA B aHTEHHY W W3Ny4aTeCA B
adwup.

BoTt atn HegocTaTku A 1 nonpobosan
YCTPaHWUTb (MW YMEHLLUWTL) B Npeano-
MKEHHOW ONnA NOBTOPEHWUS KOHCTPYKLUK.
MNpuyéEm npeanpuHATa nMoneiTka nepe-
HECTW 4acTb YCUEHUA CXeMbl Ha obnacTb
BbICOKMX 4acTOT (3a OTCYTCTBMEM MpO-
MEXYTOYHBIX CTYNEHEN YCUNEHWA B AaH-
HOM TWne npuémHuka). B peaynstaTte
YYBCTBUTENBEHOCTE 0OKa3anack He Xyxe
0,5 MKB, He ycTynas B 3TOM nnaHe TpaH-
cusepy UW3DI-II.

B npuémHuke B kayecTee YBY npume-
HEH YCUAWTEeNb C YNYYLWEeHHON CUMMET-
puwel, oxBa4YeHHbIW cucTemol APY,

MaroToBneHbl TPW ONUCAHHbLIE aHTEeH-
Hbl. lNepeas ycTaHoBneHa y OOHOro M3
COaBTOPOB CTaTbWM Ha paguocTaHuum
UR4LRG, BTopas — y Anekcen Akosnesa
(UT5UY), a TpeTba — Ha KONNEKTUBHOMN
paguocTaHumMm XapeKoBCKOro paguokny-
6a UR4LZZ. Mony4eHo xopollee cosna-
OeHWe pes3yneTartoB MOOenupoeaHus wu
napameTpoB peanbHOW KOHCTPYKUWMW.
AHTEHHA XOpOWO BbiAepXuBaeT Bonb-
WYIO MOLHOCTb A2Xe B Cbhipylo noroay, B
TOM ywucne npu pabote B guanasoHe
20 meTpos.

MpunoxeHHeln Kk cTatee dann
InvV_80-40-30-20-15-10_ok.maa
COAEPXWUT KOMMLIOTEPHYIO MOAOEenb
aHTeHHbl. B Tpanax mogenu 3apadbl
onTUManbHas, COrMacHo pac4yéTam,
émkocTe 50 nd® ¥ WMHAOYKTUBHOCTL
2,53 mklH. B atom cnyyae npu pe-
30HaHCe aHTeHHLI B cepeivHe avana3so-
Ha 30 meTpoB OHa PE30HUPYET U B Cepe-
avHe awnanasoHa 80 meTpos. OagHako
npyv W3roTOBNEHUW AHTEHHbI Ham He
Yy0AanoCk HAWTW BLICOKOBOMLTHLIE KOH-
AeHcatopel éMkocTeio 50 n®, noatomy
B Tpans! BbiAW yCTAaHOBAEHLI KOHAEHCA-
Topsl K15Y-1a HoMuHanom 56 nd, a
WHOYKTUBHOCTE yMeHblleHa. MoryTt
OblTb NPUMEHEHB W KOHAEHCATOPbI
émkocTbio 47 nd.

Or pegakywn. Dain Mogenn aHTeHHb!
umeercs no agpecy fip://fp.radio.ru/pub/
2018/03/invv.zip Ha Hawem FTP-cepeepe.

nepen Y34 npumeHeHsl LC-dunstp HY,
aKTUBHbIA GUNETP B NpegBapuTenbHOM
kackage YHY (®PBY v ®HY), a Takxke
S-meTp.

MpUEMHKMK NpeaHa3Ha4eH ana paboTs!
B nwobutensckom awanaszoHe 80 m, HO
npu HebonblWKUX N3AMEHEHWAX OH CMOXeT
pabotatk 1 B AnanasoHe 160 m. Mpw oT-
CYTCTBMW curHana notpebnser TOK
28 MA, NpM MakKCUManNbLHOM CUrHane w
MakCcUMansHOM rpomMkocTh no Y34 —
okono 100 mA, HanpsxeHwe NUTaHua —
12 B. MakcumanbHas BbIXOgHas MoOLL-
HOCTh Y34 — 400 mBT.

Cxema npwéMHMKa nokasaHa Ha
puc. 1. CurHan pagno4acToTbl M3 aH-
TeHHOro rHesga XW1 noctynaert Ha
nepecTpaveaemMblil BXOOHOW KOHTYpP
L1C3C4.1C36 v panee 4epe3 KOHAOEH-
catop C2 — Ha 3aTeBOp TpaH3ucTOpa
VT1, Ha koTtopom cobpaH napadasHbliii
kackapn. YcuneHwe y Hero Heckonbko
MeHblle eauHWUbl, HO ero 3apgada
3aKn4aeTcs B ApPYyromMm — He WYHTWUPO-
BaTb BXOOHOW KOHTYpP W BbAaTb Ha
BbIXO4E OBa WOEHTUYHBIX NPOoTUBOGdAas-
HbiX CWrHana, KOTOpble nofaHbl Ha
BXx0Abl YBY ¢ ynyylweHHoW cummMmeTpurei,
coBpaHHOM Ha TpaHaucTopax VT2—
VT5. JaHHblil ycunutens umeer Hob-
woin koadpduumeHT yecunenus (no 6000
No HanpaAXeHwio) U o4YeHb YCTOWYMB K
camoBo3byxaoeHuwn. C ero BLIXOO0B
YyCUNEeHHbIE curHansl B npotueodase
nocTynawT Ha NPOTHMBONONOXHbLIE nne-
YW KONbLEBOro AWMOAHONO CMecuTens
VD1—VD4. Ciona xe 4epes pe3ucTopsl
R13, R14 nogaétca curHan MAg c gna-
nazoHom nepectpoikn 1,75...1,9 My



(BOBOE HMXE 4acTOoTbl npuéma). Cam
A sbinonHeH Ha TpanaucTope VT12
no cxeme EMKOCTHOW TpExTodku. Ha
TpaHauctope VT13 BeinonHew bydep-
HbIA ycunutens curiana MAa. Ha ero
BbIXOOE (B TOYKE COEAWHEHUA INEeMEH-
ToB C34, R13 1 R14) npucyTCcTBYET CUr-
Han cuHycounaanbkHon GOpMbl aMnNanTy-
non okono 1,5 B.

VT11, BbINONHEHHLIA NO nocneaoBaTenb-
HO-NapannensHon cxeme, U nanee — Ha
AvHaMmu4eckylo ronoeky BA1, a Takxe
BbINpAMUTENb cucTemMsl APY, cobpanHbli
Ha anemeHTax VD7, VD8 n C26, ¢ koTopo-
ro NOCTOAIHHOE HanpsxeHue 4yepesz GHY
R4C5R1 nocTtynaet B uens 3arsopa VT1,
a vepes peauctop R32 — Ha S-meTp —
MukpoamnepmeTp PAT.

HocTeio 0,5...1 BT € TakMm Xe ConpoTMe-
nexwem. Katywka L1 HamoTana Ha nnacT-
MacCOBOM Kapkace auameTpoMm 7 Mm
nposoaom M3 0,16, YNCAO BUTKOB — 52,
TUMN HAMOTKW — BWMTOK K BWUTKY, NOACTPO-
e4yHnk — n3 pepputa 400HH. Katywka L3
HaMoTaHa Ha MNacTMacCOBOM Kapkace
AnameTpom 6 mm npoeogom N3NLWO 0,35
n cogepxut 36 BUTKOB, TWUMN HaMOTKW —
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C BbIXOOa KONbUEBOrO AWOAHOrO CMe-
cutens curHan 34 noctynaert Ha M-o0bpaa-
Hbln @HY L2C14C12 ¢ 4yacToTol cpesa
3 k. TpomkocTb 34-curHana perynupy-
10T NepemMmeHHsIM pe3uctopom R16, wu
hanee curHan noaaértcs Ha Bxoq npenea-
putensHoro Y34-aktuBHoro dunetpa,
BLINOMHEHHOrO Ha TpaHauctope VT6. B
ATOM Kackaae B KavyecTBe uenei obpar-
HOW CBA3W MCNONb30BaHbl ABa T-obpas-
HbIX (unbTpa, nepewii — ®HY ¢ 4ac-
ToTOW cpesa 200 Ny (R19R20C21), BTO-
poii — ®BY c uactoToi cpesa 3 kluy
(C17C18R21). Oba atn buneTpa COBMECT-
HO dopmupyloT A4YX kackaga ¢ nonocon
nponyckaHusa 0,2...3 kl'y. KoHgewcaTtop
C20 ocywecTtenser pa3easky Gasoeoid n
KONNEKTOPHON Uenei no nocCTOAHHOMY
TOKY (47006 He wyHTKMpoBaTkL R18), noaeo-
naa noabopkoit peanctopa R18 ycTaHas-
nuearts TpebyeMblil pexum paboTel TpaH-
aucTtopa VT6. 3nementsl C19, VD6 n R23
obecne4yvBaloT Pasea3Ky Mo NUTaHWIo.

C konnektopa VT6 curHan nocrynaet
Ha OCHOBHOK Y34 Ha TpaHaucTopax VT7—

VD1—-VD4 KOS503A
VT2, VT4 KT3156

VT3, VTS KT361b6

VT6, VT7,VT10 KT203B
VT8 KT201EM

VT8, VT11 KT502B6

Me4yaTHaa nnara NpUEMHMKA OAHOCTO-
POHHAA, OHA U3rOTOBNEHA U3 CTEKNOTEKC-
TONUTA TONWMHOR 1,5...2 MM, €€ 4epTEX
M cXema pasMellieHUsa Ha Hell 3N1eMeHTOB
nokasaHbl Ha puc. 2.

B nNpMEMHWKE MOXHO NPUMEHWUTH
NOCTOAHHLIE pe3ucTopbl MNT, C2-23,
nepemMeHHsliin — ClM4-1, CNO, okcugHbie
KoHOeHcaTopel — cepuil K53-4, K53-14,
K50 ¢ 0aHOCTOPOHHUM W ABYXCTOPOHHWM
pacnonoXxeHWem BLIBOAOB, KOHAEHCATop
nepemeHHoin émkocTtn (12...495 nd) —
CABOEHHBLIN C BO3AYLUHbIM AU3NEKTPUKOM
OT NaMnoBblx NPUEMHWKOB, OCTaNnkbHble —
cepuit KT, KM, K10-7a, K73. TpaHauctop
KMN302B MOXHO 3aMeHWUTL TPaH3UCTOPOM
KN302B, KN303E, KN307A. TpaH3ucTops!
B8 YBY xenatensHo nogobparte ¢ 6nmM3kun-
MU KoadduUUMEeHTaMK nepefaqym Toka
6asbl. Ouoabl 0311 MOXHO 3aMEHWTb
avonamun cepumn 312 ¢ nobeim ByKBEH-
HbIM MHAEKCOM. B Y34 npumeHeHa avHa-
Mudeckas ronoeka 3rLI-8-8 c conpotue-
neHneMm 3BYKOBOW kaTywkw 8 Om, HO
nogonaér nbasa manorabapuTHan MoLl-

C19 50mMkx 16 B
C16,C22 10mkx 16 B

BUTOK K BWTKY. Kartywka L4 HamoTaHa
nosepx L3 Tem xe npoBOAOM W COAEPXUT
15 BuTkoB. B kavectBe papoccena L2
MOXHO MCNONb30BaTh NONOBUHY BXOAHON
0BMOTKW BhIXOAHOro TpaHcdopmaTopa oT
Y34 kapMaHHOro TPaH3WuCTOPHOTrO MNpwu-
EMHWKa (MHOYKTUBHOCTE — 100 MIH), ero
Takke MOXHO HamoTaTbk Ha KONbLEBOM
maruuTonpoeoae K18x8x5 wa depputa
2000HH (250 BuTkoB npoeoga MN3JIWO
0,1...0,15) wnuM Ha marLHuTonpoBofe
K10x7x5 (300 BUTKOB TOrO e NpoBoaa), B
KpalHem cnyyae 3TOT OPOCCEeNnb MOXHO
3aMEHUTb PE3NUCTOPOM CONPOTUBNEHUEM
1...1,3 kKOm.

HacTpoiky npuémHWKa Ha4YvHawT C
npoeepkn ortcytcTena K3 no uensm
nUTaHWa 0o BKN4YeHusa. Npwn oTCYTCTBUK
TakoBOro WNW NOCNE ero ycTpaHeHus Ha
NPUEMHUK NOJAIT MWTaHWe W NpoBe-
PAIOT peXuMbl KackafgoB No NOCTOAHHO-
My Toky. B ¥34 nopbopkoit pesuctopa
R26 (Ha BpemMs HACTPONKKM ero 3amMeHsIoT
nepemMeHHbIM Pe3ncTOPOM) B TOYKE CO-
efuHeHWs1 konnekTopa Tpanauctopa VT9
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n amutTepa VT11 ycraHasnuealoT Ha-
npsaxXxeHwe, paBHOE NONOBWHE Hanpaxe-
HUa nutaHua. MNMopbopkoW pesncTopa
R28 ycTaHaBNMBAIOT TOK NOKOA OKOHEY-
HbIX TPaH3UCTOPOR Y34 (M3MepsaioT B Lue-
nv amutTepa VT9) B npepenax 3...5 mA.
HacTtpoika YBY no noCTOAHHOMY TOKY B
aBTOPCKOM BapuaHTe He noTpeboea-
nace.

nonoXeHwe NOACTPOEYHWKA KaTywku L1
W nocne NogknioYeHWs peanbHOW aHTeH-
Hbl (KpUTEPMIA — MaKCUMYM YCWNEHWA).
Mocne 3TOro NPOBEpPSAI0T NPasBWMibHOCTb
CONPAXEHWA KOHTYPOB B KpalHWx nono-
XeHWAX koHaeHncaTtopa C4, ans 3Toro Bpa-
LialoT NoACTPOEYHMK KaTylikn L1 oTHoCK-
TENbHO HACTPOBHHOTO NONOXEeHWA npu
OBYX MONOXEHWSIX NepemMeHHOro KoOHOeH-

MNPUEMHWKOM TOK NP OTCYTCTBUW CUrHa-
na v npy ero makcumyme.

MNpWEMHUK Nerko nepecTpouTb Ha
AnanasoH 160 m. [ns aTOro koHaeHca-
Top C30 ponxeH nMeTs EMkocTs 330 nd,
npy atom gwanasoH nepectpoikun M4
pacwupuTca n cmectutea — 1,83... MINy
¢ HebonbWKM 3anacom no kpasm (OKono
20 kly). HomwuHan koHpeHcatopa C36
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Puc. 2

B Touyke coeguHeHusa anemenTos R13,
R14, C34 ¢ nomowbid ocuunnorpada
NPoBEpPAKDT Hanu4yne nepemMeHHOro Ha-
npsxkeHwa yactortoi 1,75...1,9 Mlu, ero
amnnutyga ponxHa 6eiTe okono 1,5 B.
NMoaBopkoit peancrtopa R36 pobuealTtca
CUHYCOMOAaNLHOrO CMrHana ¢ MMHUManb-
HbIMW UCKaxeHuamu. [uana3oH nepe-
CTPOWKW MO Y4yacToTe ycTaHasnuearwoT
nonBopkoi KoHgeHcaTtopoe C28 n C29,
npeaBapuTencHO YCTAaHOBWMB MNOACTPO-
e4HUK KaTylwku L3 B cpegHee nonoxe-
HUe.

3artem NoAcTPOoeYHUK KaTywku L1 yc-
TaHaBNMBAIOT B CpefHee NONOXeHWe W
nopnanT Ha rHezgo XW1 curHan ¢ ueHT-
paneHOi vacToTol AunanasoHa 80 m.
MonGopkoit koupneHcaTtopos C3 n C36
N0BMBAOTCA CONPAXEHUS BXOLHOIO KOH-
Typa ¢ koHTypom MA. Ana 6onee TOYHOK
HAaCTPOWKKU UCNONL3YIOT NOACTPOEYHUKN
katywek L1 v L3. Chepyer YTOYHWUTHL

cartopa, cMrHan npuéma oonxeH ymeHb-
wartbcs B obe cTopoHbl Npw obBowux ero
NONOXEHWSAX (MakCUManbHOW U MWHW-
MansHOW EMKOCTH).

MNonbopkoit koHaeHcaTopoe C17, C18
MOXHO M3MEHWUTEL BEPXHIOD HacTOTY NONo-
Chbl NPONYCKaHWa akTMBHOro gunstpa, npw
3TOM EMKOCTb 3TUX KOHOEHcaTopos
DOMKHA BbITh OAMHAKOBOW. HUXHIOKW Yac-
TOTY MONOCHL!I NPONYCKaHWS MOXHO M3me-
HUTL noabopkoit koHaeHcatopa C21.
KpwuTepuia 3Toro HanaxmeaHus — Haunyy-
e Ka4ecTBO NPUHUMAEMOro CUrHana npu
MWUHUMYME LIYMOB.

OTKNOHEHWe CTpenku S-meTpa npose-
PRAIOT, NOAAB Ha BXOA NPUEMHMKA CUrHan
¢ ypoeHem S9+40 (5 mB). NMonbopkoi pe-
anctopa R32 ycraHaBnwealoT CTPENKy
MUKpOoaMmnepmeTpa Ha MakcumanbHoe
AeneHve wkanol. Mpy XenaHWu MOXHO
oTrpagywpoBaTtk WkKany S-metpa. B 3a-
KNio4eHne wWamepsioT noTpebnaemblia

nonxeH beite 270 nd, a C3 — 62 nd.
O3TW pekoMeHOauuu AaHbl UCxoaa Wu3
ABTOPCKOro BapWaHTa, Ho Npu 3TOM cne-
OyeT y4ecTb, 4TO Ha gwanas3oHe 80 m
Mcnonb3oBanack aHTeHHa “Tpeyrofb-
HUK", a Ha 160 m — "WHBepTop-V" C
3arHyTbiMW KOHUAMUW, NO3TOMY Conpsixe-
HWEe BXOOHOrO W reTepodWHHOro KOHTY-
pPOB Ha 3TOM AWanasoHe cnegyer npo-
n3gecth B ob6A3aTenbHOM nNOpAOKe.
Hecmotps Ha To yto M[M 6yner B aToMm
cny4ae paboTtatbk Ha 4acTtoTe npuéma,
npoca4ynBaHwio ero CcurHana B aHTeHHY
NPEenaTCTBYET "BHYLWWNTENbHLIA" NO KONW-
4yecTey Kackagoe YBY.

Ot pegakuyuwn. Daiin ne4arHoi nnarsk B
gopmare SprintLayout HaxoguTcs no aapecy
ftp://ftp.radio/ru/pub/2018/03/receiver.
zip Ha Hawem FTP-cepeepe.
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A. MAMUWYEB, n. LLlatanoBo CMoneHcko# 06.

B NPOAOMKEHNE TEMLI CBETOAMOAHLIX  Hue 1. [JautensHocTb nepepaqdn  Puc. 3 A2
KyBOB XO4y NMPeAnoXWTL KOHCTPYK- ofHoro paspsga — 1,25 mkc, XP1 XS1 XT1
L

UMI0 MHOTOLBETHOrO CBETOAMOAHOrO T. €. CKOPOCTb nepegaym —  +-a—e Iyt
kyba (puec. 1) Ha 6Gaze mogynein ¢ tak 800 kbwut/c. MHaye roeopsa, AnAa M XJ2_
Ha3blBAEMOW MUKCENnbHOW agpecaumeit. kyba w3 125 nukceneil Bpems b XT3 Cnoi 1
OcHoBa 8TMX Moayneil — ceeToAuon nofHoro oBHOBRNEHWs cocTasut % o—
WS2812B B kopnyce Tunopaamepa 5050. okono 3,75 Mc, T. e. TeopeTuye- XT4
Takoih CBeTOANOLA COAEPXKUT TPWU CBETO-
AOWOAHBLIX KpUeTanna (KpacHblid, 3enéHblia A3
W CUHWIA), a Takxe ynpasnsowmin mmm XT1
LWKN-papaisep, perynupylowmin ux ap- "—;2_
KOCTb. Bnarogaps aToMy C NOMOLLLIO O]
crneumnanbHbiX KOMaHg MOXHO NONy4yuTb XT3 |
NPOW3BONbHLIA LBET CBEYeHUs, NNaeHo XT4
M3MEHATL APKOCTb, @ TakKXe ynpasnaTb o—
OTAENLHO B3ATHIM CBETOAMOAOM (NUKCe-
nem) B kybe. Ad

KpomMe AByx BLIBOAOB NWUTAHWA, aTOT 15
CBETOAMOA MMEeeT ynpasnsaiowmwin exon, XT2
Ha KOTOPbIA NocTynaeT curHan ynpasne- x73 | CroR3
HWSA, @ TaKxe BbIXOA, KOTOPbIA NOAKNIO-
4alT KO BXOAY CNeAyiowero cBeToamo- XT4
na. Noatomy ceeToAMoabl NOAKNIOYAIOT [ ]
nocnenoBaTtenbHO APYr 3a Apyrom. A5
KomaHnabl ynpasneHua CBeTOANOAOM ne- XT1
penalTca navykamu no 24 6urta uan Tpw b i
GaiTa, MO OAHOMY Ha Kaxablil LBeT. (XT2 | )
Kaxablil paspag oaHHex nepenaerca B x13 | Cnon4
BUAE OTAENbHOro MMNynbCca BbICOKOro i
YPOBHA, ANUTENLHOCTb KOTOPOro KOAM- XT4 |
pyeT nepepaBaemoe 3HaveHue. WM-
nynec anutensHocTeio 0,4 MKC nepepa- AB
€T 3Havenue 0, a 0,85 mkc — 3Haue- [ [XT1 |
—Puc. 2 | X2 crons

| XT3
|

Puc. 1|

CKM BO3MOXHO 00- 4mB 24 paspafna Ha BxoAe, CBEToAWOn
HoeneHve oo 200 paz  HayMHaeT CBETWTL 3afaHHLIM LLBETOM, a
B cekyngy. Wudop- ece nocnegyioliuve paspagbl OaHHbIX
MauMa nepenaeTtca TpPaHCNUPYeT Ha BbIXOA, Nepenagas wx
OT CTapwero paspsga chenywouwemy ceetoguoay. CurHanom
K mnagwemy. MNony- cBpoca M HAYanOM HOBOrO UMKNA nepe-
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hayvn vHopmauun cHMTaeTcs Hanu4ue
HWU3KOr0 YPOBHA Ha NWHWW B TEYEHME
50 mkc. lMayaa NpPoOAONXUTENbHOCTLIO
fonee 100 MKC BOCNPWUHUMAETCH Kak
OKOH4YaHue nepepaywn. Y ceetoauopa
WS2812B ecTb ocobeHHOCTL — CHavana
nepenaérca paspaa 3enNEHol kKomno-
HEHTHl LLBETa, 3aTeM — KpacHoW, B
KOHLLEe — CWMHE, B OTNMYMNE OT aHanoruny-
HbIX "YMHBIX" CBETOAWOAOB, rAe cHaYana
WAET KpacHbli, 3ateMm 3enéHblii 1 B
KOHUE CUHWA.

Ha pwuc. 2 wsobpaxéH ceeToamon-
HbliA MOAYNb, B KOnu4ecTee 125 wt. npu-
MEHEHHBLIA B ycTpolcTee. Moaynb co-
DEepXUT CBETOAMON W ABa 3NEeMeHTa Ana
NOBEPXHOCTHOTO MOHTaxXa — pPe3ncTop
W kKoHAeHcaTtop. Cxema kyba nokasaHa
Ha puc. 3. KOHCTPYKTMBHO B HEro BXo-
AaT nnata Arduino Uno 1 naTe cnoés (no
25 CBETOAMOOOB B KaXnoMm), KOTOpble
BKMIOYEHb! NOCNEA0BaATENLHO.

HL1

WS2812B

Cxembl OAHOrO cnos WU CBeToAM-
OAHOro Moaynsa nokasaHsl Ha puc. 4. B
KaX oM Cnoe Moaynv Takxe COeanHeEHb!
nocnegoeaTenb-
HO. Curwan ¢ Bbi-
Bona 6 nnatel Ar-
duino Uno nocty-
naer Ha Bxon Din
nepeoro Moaynsa u
fanee no LenoUke.
Mpw atom MUKpoO-
cxema  MNepeoro
ceetoamnona (nuk-
censa) "zabupaet”
cebe nepsbie Tpu
6ailTta, "npovaso-
AWT noarotToeky”
3a4aHHOro UuBeTa B
COOTBETCTBMM C
cooepXumblim, a
ocTanbHOW NOTOK
yepes ebixon Dout

nponyckaeT K CNeayloLuMm MUKCENnsM,
rae npoucxoAAaT aHanoruwyHas “Bbl-

fopka” v gancHellwan nepeagadya oT nuk-

pouT

DIN

VDD
GND

XT1
o

I T

XT2
i

cens K NMKCcento A0 Tex Nnop, NokKa B N0TO-

5V
Din Dout |Dout Ke He BO3HWKaeT BpeMeHHan nayaa.

XT3
o

KoHcTpykuuio kyBGa nosicHAeT puc. 5.
OH CMOHTWMPOBaH Ha pame-0oCHOBaHuK 1,

W3roTOBNEHHOW W3 TekcTonuTa Wnn

. nnacTMacceel TOAWWHOR 2...3 MM. BHeww-

XT4
? 5V
Din

5V Hue paamepsbl pambl — 95x130 mm, BHYT-

Dout Din Dout |Dout peHHue — 53x110 mm. Kaxawblit cnoi

gnd

nd nd

cobpaH Ha nnavke-nnate 5. OHa waro-
TOBNEHa W3 ABYXCTOPOHHE (onbrupo-

BAHHOro CTEKNOTEeKCTONWUTa pasMepamwu

10x120 Mm 1 TonwmHoi 1,5 mm. MnaHky

28l

nocne cOOpKW Kaxaoro Cnos Mpuknew-
BalOT K OCHOBaHWIO 1 "CekyHAHbIM"
kneem. K KOHTakTHBIM NAoLWanKkam nnaH-
KM npunasHel cTonBuk nukcenein (no

5 WwT. ceBeToAMoAos B Kaxaom). Cton-

BUKKM ceepxy ckpenneHsl mexay coboi

sv[ ]

gnd ni

Nankon ¢ NOMOLLLID OTPE3KOB CTankHOM
nPoBoNokKn 2. MnaHkn AONONHUTENLHO
coeAuHeHbl mexay coboil oTpeakamwm
MEeAHOW NPOBONOKW 4 Ha nepeaHein u

T[g ]

- 3afgHei cTopoHax kyBa. Ynpasnswouwme

5V
Din

yepes ToHKWe NposoAHuku 3 (Mx 4 wt.),

_— nNponoXeHHbie Mexay cnoamu, Tpéx-

gnd| n

KOHTakTHoe rHe3no 6 obecne4dneaer
coeguHeHue kyba ¢ nnaToit Arduino Uno

—[Q

= CUrHanel OT CNOA K CNOK NPOXoasT
A24 LL A5
: fé‘ v
Din Dout Din \Dout
n nd|

W UCTOYHMKOM NMUTAIOLLEro HanpaxeHusa,
OH TaKxe CNyXuT CBOero pojaa Hayanom
oTcyéTa nukcenei ecero kyba, 3apasas

Puc. 4

koopauHatel Gnuxanwero kak (0,0,0).
OT Hero MOXHO BECTW OTCHET HOomepa



nukcens B ctonbuke (cuyntan ssepx ot 0
no 4), a B choe — Homepa crtonbuka
(cumTas ernybs ot 0 go 4) n Homepa cnos
B kybe (cumTtan enpaeo ot 0 oo 4). Takum
o6pasom, NUKcenb NOCNeaHWIA B LLenoY-
ke nof Homepom 124 (cyét naet ot 0)
UMeeT koopauHatel (4,4,4).

WarotoBneHne Kkyba HayMHAWOT C
narotoenenmns 25 ctonbukos (puc. 6).
Paamepbl kaxaoro cronbuka [ONXHbLI
6bITh paBHbl pazmepam nNaHKW-nAaThl.
MexaHu4eckylo npo4HOCTL cTondbuka
obecneyneaeT napa OTPe3KOB CTaNnLHOW
nposonoku guametpom 0,5 MM, KOTO-
pble OAHOBPEMEHHO ABNAIOTCA NUHWUAMMW
nuTaHua ans moaynei. Ona mMoHTaxa
ctonBuka ynobHO BOCNONbL30OBATLCA Ca-
MofenbHbIM npyucnocobneHuem (puc. 7),
KOTOPOE COCTOMT W3 TekcTonuToson C-
o6pa3Hoil nnacTuHel 1 W AepeBsiHHOro
6pycka 2. ThacTtuHa npukpy4eHa nop
wanbbl K HEMY Napoil BUHTOB-CaMmope-
308 5. B Gokosyo noeepxHocTe Gpycka
BOWTHI ABa reo3an 3 onuHoii 25...35 mm.
WMx wWwnankyn A[OMXKHBI BbLICTYNaTe Ha
2...3 MM Hap noeepxHocTeio 6pycka.
BOons NNacTyvHbLl HA PaccTosHMW 25 MM
choenaHbl meTku-npopesn 6. Mo HuM
pacnonarailoT MOAYAW Ha NpoBonoke. Ha
Kpasx MnacTWHbl NPOCBEepneHbl CKBO3-
Hble OTBEPCTMA 4, NO ABa C Kaxaoi cTo-
poHul. PaccTtoaHne mexay COCeaHMMMW
OTBEPCTUAMW — D MM, MeX Ay napamm —
135 MM. B oTBepcTua (cneea cHWay)
BCTaBNAIOT KOHLLI ABYX OTPE2KOB NPOBO-
nokn gnuHoi 33...35 cMm. Mx mnarnbawoT
BNPaBo, 3arem KOHUbl M3rmbawT wu
BCTABNAOT B NPABYIO Napy oTeepcTuin. C
NOMOLLLIO NaccaTukeil OTPe3Kn HaTArmn-
BAIOT, U OHW BLIPABHUBAETCSH "B CTPYHKY".
KoHUbI HABWBAIOT Ha LWAANKW reo3gen 3.
3areM ¢ nomolklo nasneHoro dnioca
"Mpuma 2" NPOM3BOAAT MOHTaX CBETO-
avoaHbix moayneil. CoeMHEHUsA Mexay
koHTaktamu Din u Dout cocegHux moay-
neit ynobHee nenatk TOHKUM MeOHbIM
NYXEHLIM NpPoBOAOM. BXooHOW BeIBOA
Din ctonbwuka W3roTOBAEH W3 OTpeska
KaHuenspckon ckobkuw oT cTennepa.
Mocne MOHTaxa BCEX COENWHEHWIA CTON-
BWK kycaykamu "BblKyceiBaloT" ua C-06-
Pas3HON NNAcTUHbI U, ECNN HYXHO, Nanb-
uamMu BbipaBHWBAIOT €ro B INHMIO.

Mocne cbopkn BCcex CTONBWKOB Npu-
cTynatoT k cBopke cnoée. lNpensapu-
TeNLHO Hago WM3roTOBWUTL MNaHKy-nnary,
YepTEX KOTOPOi nokasaH Ha puc. 8. Co
CTOPOHbl MNeYaTHLIX MPOBOAHWKOB B
OTBEPCTUS BCTABAAIOT BLIBOALI KaXA0ro
cTonbuka (MOHTUPYIOT CNeea Hanpaso) U
npunavealT MX K MeOHbIM NPOBOAHW-
kam. MNpwu naiike cnegyeTt ycTaHasnueaTtb
NPAMOIA Yron Mexay NAOCKOCTLIO NnaH-
KM W nuHWein ctonbuka € NOMOLLbLIO
yronsHuka. [lanee, ona npvaaHus cnow
KECTKOCTH, CBEpxy (no MWUHYCOBOM
AIMHAW NWUTaHWMA) CTONBUKW COBOMHRAIOT
OTPE3KOM CTanbHOW NPOBONOKW ANWHON
10 cm, npoBoas nawky 4epes Kaxabe
25 MM (cMm. puc. 6). 3aTeM C NOMOLLLIO

C-06pasHbix CTanbHbiX Nepembivek (Ha
KaxAbl CNoM Mx HYXHO 5 WT., Kpome
nocnefgHero, Tam 4 WT.) NPOW3BOAAT
coeauHeHue Beixona Dout BepxHero nuk-
censt 0AHOro cronbuka ¢ BXOAOM HUXHEe-
ro nukcens Din coceaHero ctonbuka.
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Puc.

[OTOBLIE CNOW KPenaT K OCHOBAHWIO
yepes 25 MM C NOMOLLLIO "CeKYHAHOro
Knea", NpMKNenBas NNockoCcTb NAaHKW K
nnockocTtu pamkun. lMocne kpenneHus
cnoée kyba ocTraérca coefuHWTL UX No
LenaMm nuTaHua v curHana. Mo kpasm
NAaHokK, ¢ X 0BOPOTHOW CTOPOHLI, NPKU-
naveaem WWHb MUTAHWA — OTPE3KKW
MeaHol npoBonoku AnvHoi 100 mm wu
Avamerpom 1...1,5 MM (anemeHT 4 Ha

puc. 5) — K KOHTaKTHOW [HOPOXKE Ha
kaxgoi nnaHke. OTpeakom rubkoro
npoBoga COedWHAEM CUTrHanbHblA Bbi-
X0A OAHOrO CNOA C CUrHANLHLIM BXOO0M
cocegHero cnos (aneMmeHT 3 Ha puc. 5).

CHW3Y K OCHOBAHMIO XEeNnaTensHo npu-
KNEUTL ONOPHLIE HOXKW, HaNpumep,
nepeesaHHble DpYcoYkn anvHoi 90 Mm 1
cevyeHnem 4x4 MM, KOHTaKTHLIE AOPOXKKN
nuTaHuMa ¢ obWKMMKM WKMHAMKW NUTaHWA
ynobHee COEANMHUTE TOHKUMK MPOBOJIOH-
HbIMW TMEepeMbl4KaMu B COOTBETCTBYIO-
WKMX yronkax nnaHok. Ha pwc. 5 ans
MWHYCOBOW WWWHBI — 3TO nesbie bnnxHue
yronku, Ang nilocoBO — AanbHWe npa-
Bble yronku. BoT v BCE, KOHCTPYKUWA
Kyba roTtoea.

Ynpaeneuwne paboToii kyba, B aBTOp-
CKOM BapuaHTe, OCYLWECTBAAeTcA ¢
NOMOLLBID Ccheunwanu3nposaHHoin 6mb-
nnotekn Adafruit NeoPixel. OHa pe-
3epBUpYyeT AnA cBoei paboTbl NamsaTb
KOHTpOnnepa, To4yHee 3 GaiTa Ha Kax-
AblA nukcens. Takum obpaszom, NoaKio-
4nTe K Arduino Uno moxHO He Bonee
600 nukcenei. To eCTb MOXHO peannao-
BaThb KyD € 4MCnom nukcenei B pebpe He
6onee Bocbmu. [locne nogkn4YeHwus
B6ubNMoTEKM € MNOMOLWbID KOMaHabl
Adafruit_NeoPixel strip1 = Adafruit_
NeoPixel(LED_COUNT1, LED_PIN1,
NEO_GRB + NEO_KHZ800); mbl 06b-
saBnsem oObekT knacca strip1 gna ynpae-
neHua nukcenamu. 3aecb B PONK apry-
meHToB LED_COUNT1 — obBbaBneHHas
KOHCTaHTa AnA 4yucna NoAKNOHEHHLIX
nukcenei, ux y Hac 125; LED_PIN1 —
Ha3BaHWe HOMepa BbiBOAa nNnathl
Arduino Uno, no koTopomy OCYLIECTB-
nAeTcA ynpaeneHue nukcenamu. Y Hac
3TO BLIBOA4 C HOMepom 6. AprymeHTt
NEO_GRB + NEO_KHZB800 3anaér vac-
TOTY ANA YNpaensfiouwnx CUrHanoe —
800 kM4 W NopsRAOK cnenoBaHus LBETOoB
B HUX. DyHKUKMA strip1.begin(); B yactn

nporpammel void setup() MHMuManuanpy-
eT NeHTy nukcenei. OBymMa OCHOBHbIMMW
GYHKUMAMKW yNpasneHns B Hawux npu-
mepax saenaoTca  GyHkumm  strip1.
setPixelColor(N, strip1.Color(G,R,B));
u strip1.show();. MNepeasa nepepaér Ha
nukcens nog Homepom N (ot 0 go 124)
MHbOPMALMIO O HAPKOCTU CBEYeHWUs
3eNEHoro, KpacHoro W CMHero Kpucran-
NOB NWKCENH, 3aKOANPOBaHHYIO B Yucnax
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120 a XY,z — WX KoopauHaTbl. Mx

25

25 25 3Ha4YeHns B Kpyrnbix ckobkax
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MOXHO 3afaBaTte NPOWIBONb-
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HbiM 06pazom.
MutaloT yCTPOWCTBO OT
BHELWHEro WCTOYHMKA Hanpsa-

¥eHwem 5 B. MoTpebnaemslin
TOK CUNBHO 3aBUCKT OT APKOCTH

gnd

-]

o NUKCena, BbICTaenaemon npo-
5 oV rpaMmmHo. Ecnn B ckeTye B Ync-
nax u3 MakcumanbHo AonycTu-

-]
-]

gnd Din Din Din
£ Fl

MbIX 255 BbICTABNATL He Donee

Din Din 9 Dout 510 Ha kaxawlii NUKcenb, TO

, ,

nuTate Ky6 MOXHO OT nnatkl
Arduino Uno, Hanpumep, Yepes

o

N USB-pa3abém HoyTOyka. MHaue

sy A1 A2
Puc. 8

ot 0 (uBeTt BbIKNIO4YEH) Ao 255 (Makcu-
MYM CBe4eHus ueerta). A BTOpas —
oB6HOBNAET AaHHbIE HEenocpencTBEHHO
Ha HEM, BKIOYAA ero CBeYeHne ¢ 3aaH-
HbBIM LBETOM W ApKOcTeio. [M03TOMY,
4TOBLI BKAYWUTE NEPBLIA NMKCENb CUHUM
UBETOM Ha camMoil Manoi apkocTwh, a
noTOM BbIKNIOYWTE YEPE3 CekyHay, Hando
HanucaTk Takylo KOMaHOHYIO CTPOUKY:

A3 Ad AS gv notpebyeTtcs 60nee MOLUHbLIA
WCTOYHWMK NWTaHWA M3 pacyéTa
He meHee 50 MA Ha OOWMH MO-
Aynb.
strip1.setPixelColor(0, strip1.Color
(0,0,1)); strip1.show();delay(1000);
strip1.setPixelColor (0,
strip1.Color(0,0,0)); strip1.show();.
KoHeuHo, ynpaenate nukcenamu Kyba
no vx NOpAAKOBLIM HOMepam HeynobHo,
NnoaToMy pauWoHansHO caenaTk
N=(x)+k*(y)+k*k*(z),
roe k=5 — yncno nukcenei B pebpe kyba,

Or pesakuyun. Heckonsko npumepos
cKeT4er-nporpaMM nepexkniovyeHnil Kyba
ana Arduino Uno w AeMoHCTDaUMOHHBIA
PONUK, WAMOCTPUPYIOWMA paboTy ycT-
pokicTea, Haxoparcs no agpecy fip://
ftp.radio.ru/pub/2018/03/cubRGB.zip
Ha Hawem FTP-cepsepe.
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6 ycTpoiicTee Ana obydyeHua nony-
ras 6uino pacckaszaHo B [1]. Ho He

T Ronyran—an

- ==

Y71066I NTULA HE 3acKy4ana B OfWHOYECT-
BE, NOKa eé Xo3sesa HaxoanaTca Ha pabo-
Te, MOXHO COEenaTk YCTPOWCTBO, onuca-
Hue koToporo npueoguTtca ganee. OHo
aBTOMaTWYeCKW 3anucbiBaeT W 3aTem
BOCNPOWM3BOAUT NPOW3HECEHHbIE nepeqg
HUM CnoBa wnu Apyrue 3Byku, T. €.
BbINONHAET dyHKUMIO cobecemHuka wnm
"nonyras”. MCNnonsL30BaTL Ero MOXHO Kak
3BYKOBOW "NOBTOPUTENL", BCTPOMBE €ro B
Kakylo-nubo urpywky u npumeHue bara-
peitHoe nuTaHue.

BCE NNTOMLb! NPOABNSIOT cnocobHoCTH 1
HEKOTOPbIX HAY4YWTbL TAK U HE NONy4YaeTcH.

DD1 KSE61NA7
HL1 L-3014UYD

R4

VD1 1N4148

o L

HL AN
Kebis. 8,0, 12-14 DD1 <—4 470 mxx 7)
x16 B

ISD|RECIS

K ewie. 7 DD1, BeiB.7, 8, 11, 22 DA1 <=
L
»
SB1 "3an"| " 4
DD1'1 R7 100 & ) Veed28 X1S1
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R8 [
c6 100 x 58
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Puc. 2

Cxema ycTpoWACTBA nokasaHa Ha
puc. 1. Ero ocHoBa — mMuKpocxema
"uncpoeoro marHutodoHa” I1ISD1420PY
(DA1), koTopas npepactasnaetr cobon
OQHOKPWCTanLHOe YCTPOWMCTBO 3anucu/
BOCMPOW3BEAEHNA FONOCOBLIX COODLLE-
HWiA npogonxutensHocTeio 20 c. Bonee
nogpobHoe onucasine MWUKPOCXEMbI
MOXHO HaitTw B [1] v [2]. Ha TpaHaucTope
VT1 cobpaH MUKPOMDOHHLIA yCHMNUTENb,
Ha anopme VD1 m koHpeHcatope C2 —
AeTeKkTop 3BYKOBOro cwurxana. Jlorm-
yeckue aneMedTel DD1.1 1 DD1.2 Brinon-
HAIT CBOW npsaMble dyHKUWKW. TpaH-
auctop VT2 SNEKTPOHHLIA  KNIOY.
Ceetoanon HL1 wHAWMUWMPYET peEXumbl
paboTel Mukpocxemel DAT.

Ons 3anucw coobuenns Hapno no-
0aTth HW3KWIA NOrMYEecKWii ypPOBEHb Ha
exon REC (swiBog 27) MWUKPOCXEMbI
DA1. MNoka NpUCYTCTBYET 3TOT YPOBEHS,
NPOMCXOAMT 3anuch, HO 88 NPOAONXMU-
TENbHOCTL OrpaHuy4eHa — He BGonee
20 c (ana ISD1420). B aTo BpemMs BKNIO-
4aeTcA M NOCTOAHHO CBETWUT CBETOAMOA,
HL1. Jna 3anycka BOCNpoOW3BeneHWs

K abia. 1 x51<—1¢r—<

VD3
1N4007 4

Kebie. 2 XS1 —4

Puc. 4

Hafo KPaTKOBPEMEHHO NoAaTh HWU3-

KW ypoBeHb Ha Bxoa PLE (BbI-

BopA 24) mukpocxemsl DA1, No OKOH-

YaHUKW UWMKNa BOCNPOW3BEdEeHUA

KpaTKOBPEMEHHO BCMbIXMBAeT CBe-

Toawon HL1. CurHan sanucu umeert
NPUOPUTET Nepen CUrHanom BOCNpou3-
BEOEHWA,

PaboTaeT yCTPOWCTBO CneayiouiMm
ob6pazom. B MCXOOHOM COCTOSIHUM Ha-
NpsiXeHWe Ha BLIXOAE AeTeKTopa (Ha KOH-
AeHcatope C2) COOTBETCTBYET HU3KOMY
NOrMYECKOMY YPOBHIO, NO3TOMY Ha BbIXO-
Ae anemedta DD1.1 BbICOKWA ypOBEHb,
KOTOpLIA Yepes3 peaucTop R7 noctynaert
Ha exon REC mukpocxemsl DA1, noatomy
3anucuM CUrHanoB HE MNPOWCXOOMUT.
KonpeHcatop C4 azapsxaetcs 4epes
peavctop R6, noatomy Ha Bxodax ane-
MeHTa DD 1.2 BLICOKWIA YPOBEHL, a Ha ero
BhIx0oae — HWM3KWIA. KoHpeHcaTtop C6
3apsxaeTrcs 4yepe3 peauctop R8, noaTto-
My Ha Bxopne PLE mukpocxemsl DA1
BbICOKWIA YPOBEHb W BOCNPOW3BEAEHWA
3anucaHHbiXx curHanos Het. B Takom
COCTOAHWW OCHOBHBIE Y31kl MMKPOCXEMbI
DA1 o6ecTo4eHbl, M OHA NPAKTUYECKW He
notpebnaeT TOK.

Mpw NPOM3HECEHUN CNOB MAW APYrvxX
3BYKOB nepen mukpodoHom BM1 ero
CUrHan ycunueaeT MUKPOMOHHBIR yCUNn-
Tenb, a YXKe YCUNEHHBIA CUrHan BeINpaM-

K+C8

K-C9

KC9

Puc.5

nger aunon VD1, n HanpsaxXeHWwe Ha KOH-
nexncatope C2 yeenuumeaetcs. Korpa
OHO MPEBLICUT 3HA4YEHWE BLICOKOrO N10ru-
4EeCKOro YPOBHf, HA BLIXOOE 3NeMeHTa
DD1.1 noABWTCA HW3KWMA YPOBEHL, OH
noctynut Ha Bxod REC mwukpocxemsbl
DA1, n oHa NnepeigeT B pexum 3anmucu u
BKNKOYATCA ceeToanoa HL1. B ato sBpems
koHaeHcatop C4 OLICTPO pas3paauTcs
yepe3 avoa VD2, n Ha BbIXOaE 3neMeHTa
DD1.2 6ypeT BLICOKWiIA ypoBeHb. CurHan
C Bbixoga mukpodoHa BM1 yepes KoH-
nedcatop C3 nocTtynut Ha MMKpOdOH-
HbIA BX0A4 MUKpocxemsl DA1. UmeHHO
aToT curHan n ByaeT 3anucax.

-
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Mo OKOHYaHWW 3BYKOBbLIX CWUMHAnNoB
koHgeHcaTop C2 pa3paguTcs 4epes
pe3anctop R5 0o HWM3KOro NOrMHYeckoro
YPOBHA, Ha Bbixoae anemedHta DD1.1
NOABWUTCA BbICOKWIA YpOBeHb, 3anwuchb
3aKOH4YMTCH, a CBEToAMOA noracHet. Ho
koHaeHcaTtop C4 noka paspsxeH, U Ha
Bbixoge anementa DD1.2 npucyTtcTeyeTt
BbICOKWIA YPOBEHb, NO3TOMY BOCMNPOW3-
BeaeHns He Byaer. Yepes HecKonbko
cekyHa koHaeHcatop C4 3apsauTes U Ha
BbIXOOE 3TOr0 9femeHTa BbICOKWIA ypo-
BEHb CMEHWTCA HW3KWM, KOTOPLIA Yepes
koHgeHcaTtop C6 KpaTKOBpeMeHHOo

=SS AATLE B I

“ Puc. 6
nocTynut Ha Bxon PLE muk-
pocxemsl DA1, 3anyctue
pPEXMM BOCMPOWU3BEOEHUSA.
B atoMm pexwume Ha BhIxoAe
SP- (M Ha Bbixoge SP+)
mukpocxembl DA1 noseuTes
NOCTOAHHOE HanpsxeHue
okono 2,5 B, kKoTopoe 4epes
duneTp R10CS noctynut Ha
6asy TpaHancTopa VT2, 1 OH
oTkpoeTtca. B pesynbraTte
koHaeHcaTtop C2 paspaauT-
CHA, Ha BbIxOAe 3nemeHTa
DD1.1 Byger BbLICOKWIA no-
FMYEecKUini YpoOBEHb, NO3TO-
MY 3anuce Bynert 3abnokum-
poeaHa. [lo oOkoH4Y4aHWW BOCNpOW3BE-
AEeHWA YCTPOWCTBO BO3BpaulaeTcA B
wcxoaHoe coctosHwe. Ecnu 3BYKOBOR
CWrHan HenpepbiBHbIA U NPOACNXWNTENb-
Hbtit (Bonee 20 c), ByneT 3anucaH dpar-
MeHT anutensHocTeio 20 ¢, a Bocnpoua-
BEAeHWEe BKNIOYUTCH TONLKO NOCNEe OKOH-
YaHwus curHana.

KHonkn SB1 u SB2 npegHasHaYeHsb!
ONs pYYHOro ynpaeneHwust 3anucbio W
BOCNPOW3BEAEHUEM COOTBETCTBEHHO.
MogcTpoeyHsim peanctopom R4 ycra-
HaBNMBAIOT YYBCTBUTENLHOCTbE YCTPOA-
ctea. Mpu BpalweHnn ero ABMXKKA name-
HAETCH NOCTOAHHOE HanpsiXeHwe Ha
konnekTope TpaHauctopa VT1 w cooTt-
BETCTBEHHO Ha KoHaeHcaTope C2.

BonbWKWHCTBO aetaneil pasmelleHbl
Ha OAHOCTOPOHHEW NeyaTHoW nnaTte u3
(GONLrMpPOBAHHOrO CTEKNOTEeKCTOoNuTa
TonwmHow 1,5...2 MM, YepTEX KOTOPOMn

nokasaH Ha puc. 2. BHeWHWiA BUA CMOH-
TUPOBAaHHOM NNaTkbl NoOKasaH Ha puc. 3.
KHonkW, mukpodoH, ceeTogmoa U guHa-
MWYECKas ronoeka YCTaHOBNEHb Ha
nepeaHel naHenu kopnyca ycTpoicTea,
rHe3no XS1 — Ha DOKOBOW CTEeHKe.
MNpuMeHeHbl NOCTOAHHLIE PE3WUCTOPSI
P1-4, C2-23, MNT, noaAcTPOEYHbIA —
Cn3-19 wnn nioboin manorabapuTHbIn.
OkcugHble kKoHaeHcatopsl — K50-35
WA UMMNOPTHLIE, OCTa/IbHLIE KOHAEHCA-
TOpbl — KEPAMWYECKUE WU MNEHOUYHBIE.
Be3a wameHeHWs CXembl MWKPOCXemy
1SD1420PY MOXHO 3aMEeHUTb MUKPOCXe-

Moi ISD1416PY, HO MakcumansHas anu-
TENLHOCTE 3anuCLIBAEMOro curHana
cokpaTtutca oo 16 ¢. [1na ycTaHoBKW 3TOR

MWUKPOCXeMbl XenatenbHo NPpUMEeHWTb
naHens. TPaH3UCTOPbI MOXHO NpUMe-
HUTL nobble M3 cepun KT3102. Cee-
TOAWOA — MaNOMOLUHBLIA MOBbLILLIEHHONA
ApKocTH nioboro LLEeTa CBeYeHun ¢ aua-
MeTpom Kopnyca 3...5 MMm. MukpopoH —
anekTpeTHbln CZN-15E wnn aHanoruy-
HBIA, NOACWAET, HanpuMmep, MUKpPodOH
oT coToBoro TenedoHa. KHonkm — ma-
norabapuTHble TakTOBble, Hanpumep
TC-0409, rHe3go Ans NOAKNIOYEHUS UC-
TOYHMKA MUTAHWA TaKXE MOXET BObiTb
nobeim manorabaputHelM. Beikniovarens
NUTaHWA HET, NO3TOMY BbIKNIOYAOT yCT-
POMCTBO, BbIHYB BWUAKY WCTOYHMKA nuTa-
HMA M3 rHesna XS1. Mpu xenaHum MOXHO
YCTaHOBWTbL W BbIKNIOHATENb MUTAHWA —
noboit manorabapwTHelid. OuHamude-

CKYIO FONOBKY XenaTensbHO NPUMEHWTL C
conpoTueneHuem katywkm 16...32 Om, B
KpaiiHem cnyyae — 8 OM M MOLLHOCTBIO
no 0,5 Br.

MuTaTe YCTPOWCTBO CNegyeT OT cTa-
BUNN3UPOBAHHONO WCTOYMHWKA MUTAHWUA
HanpsxxeHuem 5 B 1 Tokom ao 100 mA.
MNockonbKy ycTpoOWcTBO MOXeT pabo-
TaTb MNOCTOAHHO, XENaTenbHO npume-
HWUTbL ceTeBoil Bnok NUTaHus, NoAoNAET,
Hanpumep, 3Y oT cotoBoro TenedoHa.
Ecnu B Hanu4um ecTb HEcTabunuampo-
BaHHbLI ceTeBOW ONOK nUTaHUs ©
BbIXOOHBIM HanpaxeHuem 8..12 B, B
YCTPOWCTBO HaOo eBecTn cTabunuaartop
HanpsokeHusa. Ero cxema nokasaHa Ha
puc. 4 (Hymepauus 3NeMeHTOB npo-
ponxexa). CobpaH OH HAa ManomoLWLHON
MuKkpocxeme DAZ2. Ona 3awuTel OT
HENpPaBWNLHOW MNOAAPHOCTW MUTAHWUA
cnyxaT CaMOBOCCTaHaBNWBAIOLWMWCA
npepoxpaHvtens FU1 u agwop VD3.
YepTéx nnatel ctabunnaarTopa nokasax
Ha puc. 5. EE MOXHO YCTaHOBWUTL B
niobom ceoBoaHom mMecTe Kopnyca.
MpumeHeHbl kKoHaeHcaTopsl K50-35 nan

WMNOPTHbLIE, NPeaoxpaHuTens — aAnA
NOBEPXHOCTHONrO MOHTaxa Ha TOK
200...300 mA.

Ona paamelleHWss 3NeMEeHTOB YCT-
poOACTBa UCNONL30BaH KOpPNyC OT Kap-
MaHHOro paguonpuémHmnka (puc. 6).
Mnatel v gpyrvue anemMeHThl 3akpenneHsl
C NOMOLLbID TepMoknes.
BHewHwin Bua ycTpoiicTea
nokasaH Ha puc. 7. Yr1obbl
CNY4anHO HE HaxaTk Ha KHOM-
kn SB1 n SB2, OHW HEMHOro
"yTonneHs!" B KOpnyce.

HanaxueBaHwe cBoaMTCA K
YCTaHOBKE YYBCTBUTENLHOCTKH
YCTPOWCTBA C NOMOLUBIO pe-
auctopa R4. Moabopkoi KOH-
neHcaropa C2 MOXHO M3ame-
HWTb BPEMSA peakuun yCcTpon-
CcTBa Ha NOCTynawwuia cur-
Han. C yeenuyeHnem ero em-
KOCTW YEENWYWBAKOTCA Bpems
OT NOsIBAEHWS curHana pno
Hayana ero 3anuMcu WU OONYCTUMBbIA
WHTEpBan Mexy curHanamu, npu KoTo-
POM 3anucbk He npepsieaetca. Bpema
3aepXKn BKAYEHWs BOCNPOU3BEAEHNS
MOXHO W3MEHWTL NoaBGopkoi peanctopa
R6 w koHpeHcatopa C4. Yem Gonswe
CONPOTUBNEHWE UKW EMKOCTb, TEM BONb-
we 3agepxka.

NNTEPATYPA

1. Heyaee W. "Penetutop” ana nonyras., —
Papwo, 2018, Ne 2, c. 60—62.
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ISD1420/1 (15.01.18).
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Hemmpue KOMMbIOTEPHLIE 3BYKOBbIE
nnarbl, KK MHTErpPUPOBaHHbLIE, TaK W
OWCKPETHbIE, He pacCYWTaHbl Ha NOAKIO-
YeHWe HU3KOOMHON Harpy3kn — ronoBHbIX
crepeoTenaedOHOB, NMOCKONLKY WMEKNT Ha
BbIXOAE pasfenuTenbHble KOHAeHcaTopbl
manoi émkoctu. Kpome TOro, ypoeeHb
CUrHana Ha BbiXxOAe 3BYKOBOCNPOW3BOARA-
LWWX YCTPOWCTB MOXET 0Ka3aTbCA CNWLl-
KOM man ans komgopTHOro npocaywnea-
HWs, 3Ta 0COGEHHOCTb TakXe CBONCTBEHHA
MHOMMM MOBWNBHBIM MYNbTUMEANAHBLIM
YCTPOWCTBaM. B Takux cnyyaax Luenecoob-
pasHo UCNONb30BATL HECNOXHbIA CTEpPeo-
YCUAUTENb, KOTOPLIA MOXHO NOAKNIOYUTL
Mex [y BbIXOAOM 3BYKOBOCMPOW3BOAALLE-
ro annapara v ronoBHbIMW TenedoHaMu.
OCHOBOW ANA KOHCTPYKUMK NOCAYXUN
roToBbIA MOAYNb-yCUnuTene 34 OT KOM-

A. BYTOB, c. Kyp6a Sipocnagscko#i 0611.

N9 nokasaHa Ha puc. 1. Hymepauma ane-
MEHTOB, YCTAHOBAEHHLIX Ha MNEYaTHYI0
nnaty WM3roToBWMTENEM, Ha4YMHAETCH C
"500", HyMmepaums OONONHWUTENLHO yCTa-
HOBNEHHbIX 3NeMEeHTOB Ha4YwHaeTca co
"100". NepeMbl4K1 C HYNEBLIM CONPOTUR-
NEHWEM Ha CXeME He MoKa3aHbi.

OcHoea ycunuUTens — nonynsapHas WH-
TerpansHas mukpocxema APA2308, npep-
craenaowaa coboil COBOEHHLI BbICOKO-
Ka4eCTBEHHbIN HU3KOBOMLTHBIA ManoLLymsa-
LWWIA 3KOHOMMYHBLIA Y34, npenHasHa4eH-
HbI ONA WCNONL30BaHWA Kak YCWIWTENb
ANA ronoBHbIX cTepeoTenedoHOB B KOM-
nakTHoi annapartype. Curdan 34 nopatoT
Ha wrekep XP2. [Nanee, 4epes pasne-
nuTenkHble KoHaeHcatopsl C102, C103 wn
¢unsTpel R104C104, R105C 105, noctyna-
€T Ha COBOEHHbIN perynatop rpoMKOCTH ne-

3BYKOBOI CTEpeocurHan noctynaet Ha
HEWHBEPTUPYIOLWLME BXOAbl YCWUNWTENENR
U501.1 n U501.2. C mux BbIXOAOB 4yepes
peanctopsl R503, R505, pasgenuTencHsie
koHpeHcatopel C541, C546 n Tpéxobmo-
TOYHBLIA apoccens L101 ycuneHHblid cur-
Han NoCTynaeT Ha rHe3ao XS2, K KOTOPOMY
noakno4aloT crepeoTenedoHsl. Koadpdu-
LUMEHT YCUNEHWA NO HANPAXEHWIO KaXaoro
kaHana Y34 B OCHOBHOM 3aBWCUT OT OTHO-
LIEHWA CONPOTMBAEHWA pe3ncTopor. RS13,
R514 v R515, R516 v npn MakCcMmMansHOR
FPOMKOCTW cocTaenaeT okono 5,5 (conpo-
TUBNEHWe Harpyakn — 32 Om). dnemMeHTbl
R503, C543, R505, C547, C548, C549 npe-
OOTBPaLLalT BO3MOXHOE CamoBO20yxX-
AeHve Y34 Ha ynsTpa3ByKOBbLIX HACTOTax.
B mopyne 6binn BbINONHEHL! Cneayio-
wwue popaboTtkn. Kongencatop C542 ém-
kocTbio 10 MkD 3amMeHEH KOHOEHCaToOpOM
émkocTbio 47 Mk®d. [lononHUTENLHO yCTa-
HoBneHbl peanctopsl R107, R108. Peauc-
Topsl R503 v R505 conpoTueneHvwem no
22 OM 3aMeHeHbl pe3ncTopamu conpo-
TueneHwem 4,7 Om. KoHaeHcatopbl C543
1 C547 émkocTbio no 2000 nd 3ameHeHb!
KOHAeHcaTopamn émkocTeio 0,1 mkd. Pe-
anctopel R514 u R516 conpoTueneHuem

XP1 L1 100 Mk, 2 Om
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Puc. 1

neloteproro CD-ROM npueoga dupmel
Sony eeinycka 2001 r. Y34 ans ronoBHbIX
Tened)OHOB BMECTE C OpraHamw asToma-
TUKW U ynpasneHusa 6bin CMOHTUPOBRAH Ha
OTOENLHOW NnaTe, MMeIoLLEeR MapKUPOBKY
"LTN-556(A)/LTN-526(A)/LTN-486(A)".
W3 atoit nnatel Bbipe3aH GparmMeHT pas-
mepamu 34x48 MM, roe CMOHTWUPOBAH
TenedoHHsIn Y34, Mcnonk3oBaHMe No4Tu
rOTOBOro K NpUMMeHeHwWn moayna Y34
3HA4YMTENLHO YCKopSaeT 1 ynpoliaeT cbop-
Ky YCTPOWCTBA.

Ona aBTOHOMHOrO WCNONL30BaHWA
3TOro MOAyNA NPOBEAEHa ero HECNOXHAaRA
nopabotka. Cxema nopaboTaHHOro moay-

pemMeHHbIi peauctop VR50 1. Hannuwe B Le-
nu obwero nposoga anemedtoe R100,
R101, C101 no3asonsieT NoAkni4ath 3TO
YCTPOMCTBO K UCTOHHMKY 3BYKOBOMO CUrHa-
na B cny4ae, ecnv Ha BbIXOAE MYNbTUME-
AWAHOro annapara obLimWid NPoBoOA, MMeeT
noTeHuwan OTHOCWTENbHO MWHYCa nuTa-
HWS, Hanpumep, UCToYHKUK doHorpamMm, 1
3TOT YCUAWUTENb MOXHO OAHOBPEMEHHO
NOAKMIOYUTL K OBLEMY WCTOYHUKY NWTa-
HWS, KaK, Hanpumep, B [1], MnK K KoMneloTE-
py. MTHe3no XS1 (NoBTOpUTENL BXOAA) MOX-
HO MCNONbL30BATL ANA PA3NW4HBIX LENE.

C NoaBWXHLIX KOHTaKTOB NEPEMEHHOTO
peauncTopa Yepes peaucTopsl R501, R502

100 kOM 2amMeHeHbl pesncTopammn conpo-
TuBneHnem 5,1 kOm, 3TW peancTopsl oT-
coeguHeHbl OT obLUero Npoeoga U nog-
KNIOYEHbl © NOMOLLBIO MOHTaXHbIX NPOBO-
AO0E K NNocy koHaeHcatopa C542. MHe3no
J501 (Ana nopknio4eHns ronoBHLIX Tene-
(OHOB) C MOHTAXHOW Nnatel yoaneHo, u
Ha ero MecTo npukneeH apoccens L101,
JononHutentHO yCTaHOBNEHL! KOHAEHCA-
Topkl C100, C106, apoccens L100, peauvc-
Top R106 v ceeTogmon HL100.

Bua Ha nnaty yCTPOWCTBA NOKA3aH Ha
puc. 2 1 Ha puc. 3. [lononHUTENLHO ycTa-
HOBNEHHLIE OETaNM CMOHTWPOBAHBLI Tak,
4TOBbI MaKCHMManbHO UCNONBL30BATE UMEID-
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uMecs nedarHole NPOBOAHWMKW. Pe3uncro-
pel R100, R101, R106, kepaMU4ecKnii KoH-
nexcatop C101 v ceetogvog HL100 npu-
KNEeHbl K BEPXHEWN KPbILUKe KOpnyca ycT-
poicTea. OcTanbHble AONOAHUTENLHO YC-
TaHOB/EHHbIE KOHAEHCATOPbl U PEe3UCTO-
pbl TUNopaamepoe 0402...0805. Tun cee-
ToAMOOA HEW3BECTEH, OH ANA NOBEepX-
HOCTHOrO MOHT@Xa KpacHOro CBE4YeHWs.
Paccensarent ons Hero U3 KpacHoro opr-
CTEKNa NPUKNEEH K BEPXHE KPbILLKE C NO-
MOWIO aueToHa. MHéaga XS1 1 XS2 npu-
KNEeHbl K BEPXHERN KPLILLKE KOpnyca Kneem
88-HT v pacTBOPEHHBLIM B aUeTOHe NoAu-
cTuponom. MNpu camocToaTensHon cbopke
yeunutena "¢ Hyna" Mmukpocxemy APA2308
MOXHO 3aMEHWTL He MEeHee NOoNyNspHOW

MUKPOCXEMOR
TL3414A [2]. Opoc-
cens L100 — npo-
MbILIAEHHOro W3ro-
TOBNEHWA (CUHARA AOe-
Tans crpaea Ha
puc. 3), HamoTaH-
Hblit Ha H-oBpasHom
GheppuTOBOM  CEp-
DEe4HUKe, COMpoTUB-
neHve oBGMOTKM —
1...2 Om, ero nHayk-
TUBHOCTL Yem B0onkb-
we, Tem nyywe. Ons
apoccena L101 no-
AOWAET KONbLEBOW
'Puc. 4 MarHMToONpoBOAa ona-
L : meTpom 8...12 MM un3
HW3KO4ACTOTHOro depputa unu nepman-
nos, o6MoTka cogepxuT 3...8 BUTKOB cfo-
XEHHOrO BTPOE MOHTaXHOro MpoBoga c©
ceueHueM kaxnoro no meam 0,1 mm’,

B kayecTtBe kopnyca ans yctpoicTtsa
Wcnonk3oBaHa nnacTMmaccoeas po3eTka
paamepamm 24x42x58 mm ana TenedoH-
HOW NNHWW, BUA, HA pa3MeLLieHne aeTanei
nokasaH Ha puc. 4, BUA, YCTPOWCTBA B
cbope — Ha puc. 5. Ha BEpPXHIOI U HWX-
HIOIO BHYTPEHHWE CTEHKM Kopryca npu-
KNneeHa nunkas anomuHueBas donera,
KOTOPYIO DNeKTPUYECKU COeAMHAIOT C 06-
MM NPOBOAOM, TOYKA NOOKNIOYEHWMA —
KOpNyc-3KpaH NepemeHHoro pesucropa
VR501. MNpoeoa, voywmii oT wWrekepa
XP2, — aKkpaHWpOBaHHLIA, €ro AnvHa —

1 m. Mpoeoa, waywmin kK USB-wTekepy
XP1, ponxeH GbITb YCTOWYMBLIM K M3N0-
Mam, noaonaeT tenedOoHHbIA YeTbipex-
KWNbHbIA, ero oblwee conpoTueneHve —
He Gonee 1 Om.

Ee3owwbo4yHo cobpaHHoe M3 ucnpae-
HbIX JeTanei yCTPOWCTBO Ha4YvHaeT pa-
6oraTb cpasy u He TpebyeT Hanaxusa-
Hus. MNpu HanpsxeHun nutanna 5 B Tok
nokosi — okono 7,5 MA, Ha mMakcumanb-
HOW FPOMKOCTW U HEWNCKaXEHHOM BbIXOA-
HOM cWrHane oH BoapacTaer no 30 mA
(npu Harpyske conpoTtuenexdmem 32 Om).
Yepes naccuBHblil pasBeTBUTENL CUrHana
K BhbIXOAy (rHe3no XS2) MOXHO NOAKN-
YTk ABE Napbl rONOBHLIX CTepeoTenedo-
HOB. B KayecTeBe MCTOMHWMKA NUTaHWa Ana
9TOr0 YCUNMTENA MOXHO WCNONb30BaTh
USB-nopT nepcoHansHoro Komnelotepa,
HoyTByKa, NNaHWeTHOro KOMMLITEpPA,
3apaaHoe YCTPOWCTBO ANA MOBUNLHBIX
annapaTtoB C BbIXOAHbIM HanpsXeHuem
3...6 B unn aBTOHOMHbIA UCTOYHWK NUTa-
HMA. YCcTpoWcTBO coxpaHaeT pabortocno-
COBHOCTb MPW CHUXEHUM HaNPAXEHWA
nutanus ao 1,9 B.

NNTEPATYPA
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Ha Oaze Gnoka wuz DVD-npowrpwiBatens, —
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2. ByToB A. AKTWBHbIN PA3BETBUTENL CUIHA-
na gna crepeoTtenedonos. — Pagwo, 2014,
Ne 1,c. 12—14.



Bnagumup KoctuH, cTapwmii nomouy-
Huk axtel "RUSARC AURORA".

! FOpuia Pagos (UAILDW).

Ou4eHb x0N0QHO... n Tebs
NOCTOSIHHO KTO-TO
X04eT CbecTb!

Enena ATEHTOBA,
Muxann KYTHOMOB (UA1QV),

E r. Bonorpa

Danvun Maspunos, kanuTtau
axtel "RUSARC AURORA".
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YTOo npou3olinno C MOUM XypHanom?
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BEblipacrer
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Cnbiwanu npo WannaCry™?
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