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yepegHas M KpynHenwas MexayHapoaHas BbiCTaBka

mobunbHon TexHukn Mobile World Congress 2019 (MWC
2019), oduumanbHO MmeHyemas ¢ 3Toro roga npocto MWC
Barcelona, npoxoauna ¢ 25-ro no 28 ¢deBpans un, kak Bceraa,
6bina noceaweHa kKoMMyHukaumam 6yayuiero — xots 6bl Toro,
4YTO HACTynUT cpasy Xe nocne BbiCTaBku. A camylo 60nbLUytO
nnowaab Fira de Barcelona B 9TOM roay 3aHsna komnaHwus
Huawei. Mpuyém MHOrMe komMnaHwun NpoBenu npeseHTaunn
CBOWX HOBWHOK 3apaHee B "HyneBon" n agaxe "MuUHyC nepsbin”
OHW. MaBHbie Tembl ObINM aHOHCUPOBaHLI 3apaHee: cetTu u
cmapTdoHbl 5G (a Takke Bce ocCTanbHbie CMapTOHbI, OT
CaMbIX TOHKMX U CaMbix 6ONbLINX A0 CKNaAbIBAIOLWMXCA BMECTE
C 3KpaHamu), KOMMbIOTEPbI, NCKYCCTBEHHbIN nHTennekT (UMW),
WHTepHeT Belein, HoCUMasa 3NeKTpoHuKa, noTpebuTtenbckas
poboToTEXHMKA N TPEHAbI, TPEHAb! U ewwe pas TpeHab!. C HUX 1
HaYHEM.

maBHbIM cobbiTuem MWC Bcerga 6bina COGCTBEHHO
MobunbHasn cBA3b. 3asBAEHMA O NOBCEMECTHOM pPa3BEPTbIBA-
HUKW KpynHoMacwTabHbix ceTen 5G, KOHeYHO, 6binKn, HO Noka B
ctagnmn 5G NR, oHn cnocobHbl gaTe nuwb 60nee CKOPOCTHOM
MHTepHeT, a He 3asBeHHOEe paHee yny4leHne MHOrnx oTpac-
nen XW3HW COBPEMEHHOIO Yenoseka. 3aTo OXWUAaeTcs, 4TO B
2019 r. 6onee 50 cTpaH 3anycTaT cetn 5G B oXuaaHun BCex
obewaHHbIX pa3paboTynkammn cepBucHbix 6nar. B noakpenne-
Hue ckasaHHoro Ha MWC 6bina npogeMoHcTpupoBaHa paboTa
HECKOSIbKNX NPUNoXeHnin B cetax 5G: 3BOHKU C NCNONb30BaHU-
eM ronorpadpu4eckmx n306paxeHnin n copepLueHne NoKynok ¢
3anemMeHTaMn AONOMIHEHHOW peanbHOCTU (faBHoe, YTOObLI 3Ta
[ONOMIHEHHAan peanbHOCTb He nponagana nocne NoKynku Bme-
CTe C Ka4eCTBOM NpoayKra).

Haubonblwylo 3aMHTepecoBaHHOCTb B MOMNynspusaummn
ceteir 5G nposenset Qualcomm. Jaxe 2019 rop komnaHus
obbsBuna "fopom 5G". Komnanua Huawei nieBectTupyer B Tex-
Honorum 5G yxe 6onee fecsATV NeT U CYNTAET, 4TO onepexaeT
KOHKYPEHTOB MUHUMYM Ha 12 MecsiueB u yxe nonyduna donee
2570 OCHOBHbIX MAaTEeHTHbIX NUUEH3u, nognucana 6Gonee
30 komMMepyeckux KOHTpakToB 5G, n yxe 6onee 40 000 6a30-
BbIX CTaHUMin 5G ObInn OTrpyXeHbl 3aKka3ymkam No BCeMy Mupy.
B cBoé Bpema TexHonoruam 3G notpeboBanocb AecATb nerT,
4yT06bI HabpaTb 500 MnH Nnonb3osaTenen. Cetn 4G cnpaBnnUCh
Cc 3TMm 3a nATb net. Huawei cuuTaet, 4yto B cetax 5G Oyner
6onee 500 mnH nonb3oBavenen yxe u4epe3 Tpu roaa.
Habniogatenn otMeuyaloT, 4To 3anpeTt obopyaoBaHua Huawei B
CLUA npuBen€T K MOBLIWEHUIO CTOUMMOCTU CTPOUTENbCTBA
ceTen onNs aMepuKaHCKMX onepaTtopoB, 3aMensieHUIO TEMNOB
pasBépTbiBaHWa 5G, a Takxe HaHeCcET yuepb 3kOHOMUKe CTpa-
Hbl U B KOHEYHOM UTOre MNOBAUSIET HA NpaBa aMepukaHueB
nonb3oBaTbCA cetamu 5G.

CeTtn 5G 6yayT npeaocTaBnaTb rmrabuUTHbIe CKOPOCTU Nnepe-
[ayun uHdpopmaumn, n 3To o3HavaeT, 4To 6asosble cTaHumMn 5G
[OMXHbI COEANHATLCA KaHanaMmn CBA3M C (peHOMeHaNnbHOMn
nponycKHOM cnocopHocrblo. A Kwutain, kctatn, cobupaetcs
KOHTPONMPOBaTb 6OMbLUYID 4aCTb MUPOBOIO MOTOKA OHMANH-
YCNyr C BbICOKOW MPOMYCKHOW CNOCOBHOCTbIO — 3TO HOBblE
0oTpacnu, OCHOBaHHbIe Ha HENoCcpPeaCcTBEHHOM ObLLeHUN Nloaen
M MalWuH, KoTopble obecnevaT HoBble pabouve mecTa u BO3-
MOXHOCTU B Oyayuwiem. K npumepy, kutaickas unHuumatmea
"Mossic n popora”, nopgaepxusarowas MHPPacTPyKTypHble U
MHBECTULMOHHbIE NPOEKTbl No4TK B 70 cTpaHax, bynet umetb



cepbésHble nocneactensa ans 40 % mMmpo-
BOr0O 3KOHOMMYECKOro npou3BOACTBA.
BaxHO OTMETUTb, 4TO Kaxaas U3 MHOImMx
TPaHCEBPa3UNCKNX Xene3Ho[0pPOXHbIX
JIHWIA, KOTOPbLIE ABNAIOTCA 4acCTbio 3TOro
rMraHTCKoro npoekta, 6yaeTt Bko4yaTb B
cebs napannenbHyo NPoKnaaKy BONOKOH-
HO-ONTUYecKnx kabenen.

Kutaint Takkxe nnaHupyeT pas3BepHYTb
ONTOBONOKOHHbIE coeanHeHuna B 80 %
NOMOB B CTpaHe. BaxHoi 0co6eHHOCTbIO
ceten 5G saBnseTca npenocTasneHue
KOMMaHuaM-onepaTopaMm BO3MOXHOCTU
6onee 3pPeKTMBHO MOHEeTM3npoBaTb
cBOW ycnyru, 4tobbl OHM HUKoraa 6onblie
He BOCMPUMHMMANUCb OHNANH-B6U3HECOM,
KOTOPbIM OHW HE yNpaBAsIoT kak "TynbiMun
Tpybkamun”. [lna onepaTtopoB CBA3W UAn
ceTeBblX NPOBanaepoOB CepbeE3Hoe pyHK-
LIMOHaNIbHOE NPEeuMyLLLEeCTBO TEXHONOrnn
5G — BO3MOXHOCTb AOBOMILHO NMPOCTOro
pasaeneHvs cetTu Ha 3akOH4YeHHble ¢par-
MEHTbl, 4TO NO3BOAUT OnepaTtopam one-
paTMBHO CO34aBaTb HECKOSIbKO HacTpan-
BaeMbIX BUPTYanbHbIX YaCTHbIX ceTen ais
KOHKPETHbIX KIMEHTOB WU NPUNOXEHUNA.
310 chopmMupyeT OCHOBAHHYIO Ha yCny-
rax, uaeanbHoO onnaYnBaemylo 3kocucTe-
My, KOoTopas 6yaeT CUIbHO OTANYaTLCA OT
mupa 4G 1 B KOTOPOI BUPTYasibHbIM One-
pPaToOPOM CMOXET CTaTb Kaxapbli.

Kak cuuTaiot cneumanuctel, Huawei u,
BO3MOXHO, HECKONIbKO APYrnxX KMTamCcKux
KOMNaHui 6yayT KOHTPONANPOBATb, Kakue
cepBucbl ¢ 6oratbiM OOBEMOM AaHHbIX
(Hanpumep, noructuka, TenemeguumHa,
obpasoBaHue, BUPTyanbHas peanbHOCTb,
TenenpucyTcTBue) MoryT BuliTh yepes 5G
Ha MMPOBOW PbLIHOK. ITO O3HA4aeT, 4To
Kutan, 6naropapa AencTtBUSM CBOMUX
5G-onepaTtopoB, MNOCTENEeHHO CMOXeT
3aMecTUTb Ha 3TOM PbIHKE aMepuKaHckue
KOMMNaHUK. BbITb MOXET, B 3TOM 1 €CTb Ha-
cTofiwan npuinHa BeegeHus B CLUA
OrpaHuyeHnin ons npoaykuun u pabdoTbl
KWTanCckux komnaHun? CoOCTBEHHO,
Kutan yxe penaet 3TO BHYyTpu CBOeWn
CTpaHbl, a ynoMaHyTas nimumaTtusa "losc
n popora" no3sonnt Kutato cpenatb 31O
Ha OrpoMmHbix Tepputopusx. Mo cytn, B
Kutae 6ygetr cos3paH COOCTBEHHbIN 3KC-
TepputopuaneHbii UHtepHet UT-yecnyr,
MHOIMe 13 KOTOPbIX Mbl Cenyac aaxe He
Moxem cebe npeacTaBuTb.

Komnanua Cisco npoaeMoHCTpUpoBa-
na wupokuii Habop NPOAYKTOB U pelue-
HWIA, NOMOraloLMX NOCTaBLMKAM yCnyr n
KOpPNopaTUBHLIM KAMEHTaM BHEAPSATb WU
MOHETU3MpPOoBaTb CepBUCHI Ha Bale Tex-
Honorun 5G. B wactHocTun, Cisco npoae-
MOHCTpupoBana obopyaosaHue Wi-Fi 6 ¢
HOBbIMU pPELLEeHNAMUN, NOCTPOEHHBbIMU Ha
TOon Xe ocHoBe, 4To U 5G. ToyHee, aTO
HOBOE WUMSA CTaHaapTa, KOTOopbli paHee
6bin n3BecTeH noa HassaHveM 802.11ax.
OTHbIHE W Npeablgylme Bepcun Takxe
nonyyat 6onee ynobHble 0603HaveHus.
802.11ac npeBpatutca B Wi-F 5, a
802.11n — B Wi-Fi 4. CeTb cTaHpapra
Wi-Fi 6 moxeT obecneunTb NPOMyCKHYIO
cnocobHocTb B 3—4 pasa Bbille, YeM Yy
npeablaywmx ctanpaptoB Wi-Fi, 3apnepx-
Ky MeHee MuannucekyHabl (3TO KpanHe
BaXHO npwu pabote ¢ cetamun 5G) u noa-
nepxunBatb Ao 70 yCTPOMCTB Ha nnowaan
100 m2.

CornacHo HeaaBHEMY WUCCNeaoBaHUIO
Cisco VNI Global Mobile Traffic Forecast, k
2022 r. coeguHeHne B cetn 5G B cpegHem

OyneT reHepvpoBaTtb NMo4YTU B Tpu pasa
6onbwe Tpaduka (22 [6/mecsau), yem
coeguHeHwue B ceTn 4G (8 6/mecsu). 310
0O3HayaeT, 4To NpoBanaepbl AOMKHbI pac-
LUIMPATL CBOU CeTW AN NoAAepPXKN pacTy-
wero o6béma nepenaBaemMblx AaHHbIX. B
TO Xe BpemMs UM HeoBXx0AMMO NHBECTUPO-
BaTb M HOBble ycnyru Ha 6ase 5G, 4ToObI
COXpPaHUTb CBOK KOHKYPEHTOCNOCOo6-
HOCTb. COOTBETCTBEHHO, B TeYeHune cne-
ayowmx Tpéx net Cisco nnaHupyeT Bblae-
nutb 5 mnpa, gonnapos CLUA yepes npo-
rpammy Cisco Capital Ha nopaepxky
CBOMX KNINEHTOB B nepexoge Ha 5G. B
0o6LWeM, KINEHTY HaAO NOMOYb OKYHYTbCS
B HOBble CeTu, a YX NOTOM OH N3 HUX BCE
paBHO HUKyAA He AeHETCS.

Bnpouem, 3anyckas cetn 5G, Hapo
ObiTb YBEPEHHbIM, 4TO rpaxaaHe aepxar B
pykax cooTBeTcTBylOwme aboHeHTCcKue
ycTpoucTea. HaBepHoe, MMEHHO No3TOMY
B 2019 . MWC pana cepbé3Hblli KPEH B
CTOPOHY CMapTdOHOB, NPE3eHTOBaB BCE
TO, 4TO NPOU3BOAUTENW MONpPUAEPXanu,
He BbiCTaBuB B Jlac-Berace Ha HepaBHen
CES’2019. MNepen HavanoMm BbICTaBKU
Huawei npoBena 3penuiuHylo npeseHTa-
unio ceoero cmaptdoHa Mate X, kOTOpbI
CMWU un akcnepTbl Ha3Bann cambiM OXW-
paembiM cobbiTmem. OH cTan nepsbiM B
Mupe cMapTHOHOM, KOTOPbI MOXET NoA-
nepxueatb ceTb 5G. Mate X nmeet ean-
HbIl OucCnnen U CKNnaabiBaeTCs 3KpaHOM
Hapyxy, nNpu 3TOM 3aAHsAs U nepeaHNas
yactn MoryT pabotaTb HE3aBUCUMO Apyr
OT Apyra. A B packpbiTOM COCTOSIHUM OH
npeacTaenseT cobo nnaHweTt ¢ anaro-
Hanblo Bocemb AiimMoB. Co6BCTBEHHO,
Kaxapli NoceTnTeNb BLICTaBKM NPo cebs
OTMETUN, YTO 3TO Bonblue, 4HeM Yy KOHKYPU-
pytouwero cmaptgoHa Samsung Fold. Mo
BCEMY Mony4yaeTcsi, 4TO Tenepb yxe
Huawei, a oTHIOAb HE apyrne n3BecTHble
6peHabl, ABNAETCHA MaBHbIM HblOCMelKe-
POM Ha pblHKE CMapT(OHOB.

Kctatn, B CBOEM MHTEPBLIO yXe nocne
MWC ucnonHutenbHbli anpektop Huawei
IO YanayH noobewan, yto Huawei one-
peanT Samsung 1 BO3MMasuT MHAYCTPUIO
cMapT¢OHOB yxe B cneaylowem rogy. A
Apple B Tekywem roay He npeactaBuT
cMapTdoH COo CcrubalomMmMcs 3KpPaHOM,
Tak 4TO0 Huawei TO4YHO onepexaeT e€ B
nnaHe WHHoOBauWin. Bbin 3aTPOHYT U BO-
npoc aoporoem3Hel Huawei Mate X, koTo-
pbit npu ueHe 2300 eBpo HENL3A HA3BaTb
CcMapThOHOM OIS LWMPOKOW ayantopun.
IO YaHayH 3aBepwi, 4TO Yepes roa-asa
nogo6Hoe ycTponcTBo ByaeT CTOUTb yxe
1000 eBpo. A korga Ha pPbIHOK MaccoBO
BbINQYT OCTanbHble NpPOu3BOANTENUN
CcMapTpOHOB, Takne cMapTdOHbl yxe
6yayT npegnarateca no 500 espo. C gpy-
roW CTOPOHbI, Kak Aonro 6yayT CnyxuTb
CKflafHble 3KPaHbl MO CPaBHEHMUIO C 0ObIY-
HbIMU?

Hosbin dnarmaH Samsung BbiigeT B
Tpéx BapuanTax: Galaxy S10 Plus, S10 n
S10e. Crapwas mogenb 6ynoeT nmeTb
6,3-A10MMOBbI Aucnnei ¢ paspelleHmemM
3040%x1440, pakTMNOCKONUYECKUN CeH-
COp B 3KpaHe, OBOVHYIO (POHTaNbHYIO
kamepy (10 Mn /1.9 + 8 Mn f/2.2), noa-
nepxky ObicTpoii 6ecnpoBoaHON 3apaa-
KU1, TPONHYIO OCHOBHYIO Kamepy (Teneobb-
ekTuB Ha 12 Mn, 06bIYHBIN LWMPOKOYroNb-
HbIh 06bekTuB Ha 12 Mn ¢ yrnom 063opa
77° N CBEPXLWUNPOKOYroNbHbI 0OLEKTUB
Ha 16 Mn ¢ ymom o63opa 123°) u BO3-

MOXHOCTb PEBEPCUBHOI 3apsaKu akcec-
CyapoB.

MN3Ha4yanbHO Xxoaunn cnyxu O TOM, 4TO
LG npenctaBut Ha MWC cBou rmubknn
cMapTdOH, HO 3aTeM CTano N3BECTHO, 4TO
BMECTO 3TOro Kopeuubl CaenatoT akueHT
Ha 5G, nokasaB cmapTtdoH V50 ThinQ.
Eweé opHa mopens, LG G8, octanach 6e3
5G, HO yamBuna ¢ppoHTanbHOM Kamepon C
TexHonornen ToF (Time-of-Light), npu-
3BaHHOW MOBLICUTb TOYHOCTb U CKOPOCTb
pasbnokMpoBKU MO Nuuly. YHUKaNbHOCTb
ToF 3aknioyaeTtcs B co3daaHun 3D-mopenun
nMua nonb3oBaTens NyTém 3axsata oTpa-
xatouierocsi ot o6bekTa uHdpakpacHoOro
ceeTa. MMoMMMO yBENUYMBLUMXCH CKOPO-
cTn n 3dpPeKTUBHOCTN, HOBbIN CEHCOpP
obnapaeT MeHbLIMM 3HepronoTpebneHn-
eM. BTOpbiM 3KCKNIO3NBOM ABNSIETCA
BCTPOEHHas B Aucnnen pguHamuyeckas
ronoeka. Bnepsble pupmeHHaa TexHONo-
rma Crystal Sound OLED nosiBunaco B
2017 r. u paHee NpuMeHsNacb TONMbKO B
npoToTunax 6e3pamoyHbIX TENEBU30POB U
OCBETUTENbHbIX NaHENEN.

Ecnn otBneubcs ot 5G, 1O cpeau
PEKOPACMEHOB B APYrMX HOMUHAUMAX —
cmapTtgoH Nokia 9 PureView, y koToporo
cemb (!) kamep Ha 3aaHen naHenwu. Mpu
COBMECTHOI paboTe CeHCopbl C ONTUKOW
Zeiss (NATb OObIYHLIX U ABA MOHOXPOM-
HbIX, Kaxablh No 12 Mn) MoryT co3gasaTb
CHUMKWN CBEPXBbICOKOIO paspelueHus (4o
60 Mn), a Takxe NO3BONAIOT NONyyYaTb
CHUMKMW C 04€Hb BbICOKMM AUHAMUYECKUM
AnanasoHOM U C BO3MOXHOCTbIO NOCT¢O-
KYCUPOBKW.

Kutaiickaa komnaHna OPPO npeacrta-
BWU1A NEPBYIO B MUPE TEXHONOTMNIO AeCATUN-
KpaTHOro 3yma 6e3 notepu kasectsa ans
cMapT¢pOHOB. 3TO CTano BO3MOXHbIM
6naropaps MCNONb30BaHUIO TPOMHOM
Kamepbl, B KOTOPO OCHOBHOW OObLEKTMB
nononHeH 1enedoToo6bLEKTUBOM U CEH-
COPOM CO CBEPXLIMPOKUM YrnomMm 063opa.
Y1061 BOOGUTLCA 60NbWOr0 POKYCHOro
PacCTOAHNA, HE MeHA[ au3anH u hopmy
Kopnyca cMapThOoHa, UHXEHepPbl UCNOoSb-
30BaNN KOHCTPYKUMIO, HANOMWHAIOLLLYIO
nepuckon. Kpome Toro, B npuamy 6bina
BCTPOEHa cucTemMa onTuyeckon ctabunu-
3auuu, No3sonsowan n3bexarb cMasaH-
HbIX KaPOB NYTEM KOMMEHCALUN TPSACKU
cmapTdOoHa BO BPEMSA CHbEMKMN.

3anyck cetent 5G OTKpoeT HoOBble
$HOTOBO3MOXHOCTU AN ragxetoB. Bbi-
CcoKas CKOPOCTb WMHTEPHEeT-COoeAuHEHUs
no3sonuT B obnake BbINOMIHATL KOMMO-
HOBKY M peTywwb n3obpaxeHuit C UCNonb-
3o0BaHnem NN ona poctuxeHnsa agpoekta
CbEMKW Ha 3epkanbHblii doToannapar.
Mpn KOMNOHOBKE CoceaHue Kaapbl Hakna-
AblBAIOTCA APYr Ha Apyra nepecekawuwm-
muca obnactamn, cospgaBas OgHO Lesb-
Hoe uzobpaxeHue. MapannenbHo ¢ 3TUM
6yayT MCNoNb30oBaTLCA pasfiNyHble Cno-
cob6bl 06paboTkn, TakMe Kak aHann3 napa-
MeTpoB ¢poTokamepbl 1 TpaHchopmaumsa
n3obpaxexuin. Tak, cuctema UM OPPO
CMOXEeT UCMNOoMNb30BaTb XapakTepucTuku
CHUMKOB, CAenaHHbIX C MOMOLLbIO 3ep-
KasnbHbIX Kamep.

Takke OPPO obbsiBUNa o Bbinycke
nepBoro 5G-cmapTtdoHa n Hayane noaro-
TOBKU K pas3BépTbiBaHNO cetTen 5G B pam-
kax npoekta OPPO 5G Landing Project.
Ana aToro koMnaHusa 3apyyunacb nog-
LEPXKON YeTbipEX onepaTtopoB COTOBOM
cBa3n: Swisscom (LUBenuapwus), Telstra



(AescTpus), Optus (AscTtpusi) u SingTel
(Cunranyp).

KomnaHusa Lenovo npusesna ruraHt-
cknin cmaptdoH Tab V7, ocHalwEHHbIN
ceMnanMoBbIM AUCMIEEM C COOTHOLUE-
HueMm cTopoH 18:9, ctepeocuctemon C
NnoAAEpPXKOW OBBEMHOrO 3By4aHus W
aKKyMynsaTopom 60bLIoN EMKOCTU C NOA-
NepXKOon BbICTPON 3apaaKu.

Hemano yavsuna nocetutenen MWC
CBOWM NPOCTbIM, Kak TaHk T-34, pelueHu-
emM komnanua Energizer, kotopas npuses-
na no MeTKOMY BbICKa3blBaHUIO Heus-
BECTHOro XypHanucrta "akkymynsTtop co
BCTPOEHHbLIM CMapTdoHOM”. Ha camom
nene 3To U eCTb CMapPTGOH, HO BbIMAANT
OH kak Power Bank TonwwmHown B ABa nNanb-
ua c Full HD akpaHom. 3aTo EMKOCTb
6aTapen — uenbix 18 A4, 4TO B NATL pa3s
6onblwe EMKOCTU akkymynaTopa Sam-
sung Galaxy S10 un B cemb pa3 — iPhone
XS. 3apagkn QONXHO xBataTb Ha YeTbipe
AHA 6ecnpepbiBHLIX Pa3roBOPOB UK ABa
[HS NPOCMOTPa Cepuanos, a pas3psxeH-
HbIM "KMPNUYOM™ BMOSIHE MOXHO OT6WU-
BaTbCA B TEMHbLIX NOABOPOTHAX. BHyTpwM
HaxoauTca nodYTu dnarmMaHckoe "xene-
30" — npoueccop Medialek Helio P70, c
6 'b onepatmeHou n 128 6 nocTosAHHOM
namatn. [BoiHas cendwu-kamepa "Bbl-
e3xaet" un3 kopnyca. Llena Energizer
Power Max P18K Pop — okono 600 eBpo,
a npopaxa HayHéTca netom. CobCT-
BEHHO, B ropoAe, rae nerko HanTn poseT-
Ky, Takon cmaptdOH He HyXeH (ecnwu,
KOHEYHO, NobM30CTU HEeT TEMHbIX NoA-
BOPOTEH), HO B AaNbHUX NOXOAAX O4YeHb
[axe MOXeT NpuUroanTbLCS.

KuTtaiickas komnanua DOOGEE nog-
xBaTtuna 3areto Motorola n nponssoante-
nerl 3HAMEHUTbIX LBENLAPCKUX HOXEeWn,
npeacTaBuB CMapTHOH C NATbIO CMEHHbI-
MW MOAOYNSAMM: KaMepown HOYHOIro BuAae-
HMA, JononHutTenoHon GaTapeein Ha
5000 MA-4, umndpoBolr paguocTaHuuen,
renmnagomMm u moaynem 5G. YeTwipe oc-
HOBHbIX MOAYNns NAC cMapTdOoH Npo-
patotcs B Bepcum S90 Super u noctas-
nATCA B cneumansHom Gokce LeHon 3a
komnnekt 699 nonn. Martein, ¢ MOAEMOM
MediaTek 5G, ctout 99 ponn. CLUA. Bce
mMoAaynu MoxHO cobpaTb otaenbHo. B
obwem, atakmin "WwBenLapckuii HOX" —
no ueHe Samsung Galaxy S10.

Ewé oonH npumep n3 mupa yamsBu-
TenbHbIX CMapTPOHOB NPOAEMOHCTPUPO-
Ban npoussoautens Bullit Group, koTopbii
3akanbiBan cmaptdoHbl CAT u Land Rover
B NecokK, 3aKoBbIBan B N€A U BMOHTMPOBAn
B non. Nocetutenn MWC npbiranu Ha 3Tux
penBaricax, cTydanu no Hum kabnykamu,
HO HUYero He pa3éunoce.

Bcnep 3a cmaptdoHamn nayt yacel-
cMapTdoHbl. KOXHOKOpencknin crtaptan
VOIXATCH pemoHCTpupoBan yMHble
yacbl, noxoxune Ha Android Wear, Tonbko
o4yeHb rpomo3pgkue. Okasanocb — 3TO
uenelii TpaHchopmep, KOTOpbIN noanep-
xuBaeT LTE, ewwé B HEro MOXHO BCTaBnTb
Sim-kapTy 1 3B0HUTbL. YTO6ObLI HE FOBOPUTL
NPsSIMO B 4ackl, C HUX CHUMaeTcs 6e3enb
(o6B0a BOKpYr uedepbnara) co BCTPOEH-
HbIM  MWUKPOMOHOM U [NHAMUYECKOWN
rONOBKOW 1 HAAEBAETCS Ha yXO.

Yacbl ¢ rmbkMM 4eTbipEXAIONMOBbLIM
OLED-pgucnneem Nubia Alpha (6biBwwni
6peHn ZTE) o6opauvBaloTcs BOKpYr
3anacTtbsa. Nubia Alpha noppepxwuBatoT
LTE, ux BCTPOEHHOM NamATU XBaTUT Ha

4 '6 My3blku, €CTb TakXe kamepa Ha 5 Mn,
HO ueHa — oT 449 eBpo.

OTBevaroLLas 3a co3gaHne ctaHaapToB
KapT NaMaTn HeKOMMepYeckas opraHusa-
umsa SD Association npe3eHToBana HOBbIN
¢dopmaTt microSD Express. OH nonyuun
BTOPOI pfA KOHTAKTOB W MNOAAEPXKY
nutepdeiricos NVMe 1.3 u PCle 3.1, npu-
MeHSIeMbIX B BbICOKOCKOPOCTHbIX TBEPOO-
TeNbHbIX HAKONUTENNX A NePCOHANbHbIX
KOMNblOTEPOB. Takum 06pasom, HOBble
MUHMATIOpHbIE KapTbl namsaTn obecneyar
nepeaavy pnaHHblx Ha ropaspno 6onee
BbICOKWX CKOPOCTSIX.

N eweé o namatn. C y4€TOM npoaon-
xatouerocs pocrta noTpedbuTenbckoro
cnpoca Ha KOHTEHT B BbICOKOM KayecTBe
komnanua Western Digital npeactasuna,
Kak OHa 3asBuna, Camyio BbICOKOCKOPOCT-
Hyto kapty namsatm UHS-I  microSD
émkocTblo 1 T6. HoBuHka oTnnyaetcsa
TakxXe BbICOKOW CKOPOCTbiO paboThbl
(160 M6but/Cc) " npepHas3HaveHa Aans
3anMcu 1 NepemMeLLeHNs OrpoOMHbIX OObE-
MOB ¢oTorpadpuin 1 BUOEO B BbICOKOM
KayecTBe Ha cmapTdoHax, ApPOHax u
3KWH-Kamepax. Bbicokne ckopocTu nepe-
Aa4n AaHHbIX B HOBbIX KapTax A0CTUraloT-
ca 6narogaps MCNONMbL30BAHUIO 3anaTeH-
TOBaAHHLIX TexHoNnorn dnew-namMaTn
Western Digital. Hoeaa kapta SanDisk
Extreme Takxe 6ynet AocTynHa B Moau-
¢dukaumm ¢ émkocTtblo 5126 n byner
nopaepxueaTtb cneundukauum A2 onsa
3anycka v 3arpysku npuioXeHuii ¢ BbiCO-
KOW CKOPOCTbIO.

A Tenepb O TOM, 4YTO ewe npuaymanun
KpeaTuBHbLIE VHXEHepbl U3 MOBUNbHOMN
vHaycTpuun. Tenepb OHW 3aunHTepecoBa-
SNCb BCTpavMBaHMEM B CBOM YCTPOWCTBA
nn.

CHabxéHHas WWN 3ybHas weTtka
Genius X ot Oral-B cobupaet uHdopma-
Um0 0 YncTke 3yOOoB ThICSY Noaen no
BCEMY MMUPY W Ha OCHOBE CTaTUCTUKWU
npegnaraeT ONTUMasnbHbIA BapuaHT anasa
KOHKPEeTHOro 4enoBeka. YMHasa weTtka
noakoyaeTcs K cMapTOHY 1 NokasbiBa-
€T, CKONbKO BPEMEHU HYXHO yAensiTb Kax-
OOMY y4acTKy W C KakuMm JOaBfieHnem
HaXxXumaTb Ha 3ybbl. CTapT npogax — B
vione, UueHa noka Hem3BeCTHa, HO SIBHO
6yneT B pasbl 4OPOXE OObIYHbIX LLIETOK.

A BoT reTpbl Oliver npegHasHaveHbl gnsa
¢dyTbonucToB. BHyTpL BCTaBnseTca crie-
uManbHbLii MOAynb, KOTOPLIA cobupaet
nHdOopmaumio 0 cune yaapa no Mady, CKo-
POCTU U NHTEHCUBHOCTY Bera n opubAnH-
ra, TPaekTopuu OBUXEHUS Urpoka no
nonio. B monynb BcTpoeHsl GPS, Tpexoce-
BOW akcenepomeTp u rupockon, a barta-
peu xBaTaeT Ha AecaTb 4acoB paboTbl.
Bca ctatuctvka nepepaértcs Ha cmapT-
GOH 1AW NNaHLWET, a yXxe TpeHep peLuaeT,
4YTO CO BCeM 3TuM aenatb. Oxupaemas
ueHa — 199 eepo.

LLiseackas komnanus Einride npuees-
na HeoObIYHbIN CTEeHA, — WUIPOBOWN pynb,
neaanu U HECKoNbKo MOHUTOPOB. OHu
HYXHbI AN yNPaBNeHUst HACTOALLUM rpy-
30BMKOM, KOTOpbIN yaanéH Ha 2000 km oT
BbiCTaBku. C NMOMOLLbLIO OEBATU MOHUTO-
poB co3paéTca 3pdeKT norpyxeHus, Ha
3KpaHbl BbiBOAUTCS wu3obpaxeHue c
60KOBbIX Kamep, KOTopble CUMYNUPYIOT
BUA, 13 3epkan 3agHero Bupa. Moatomy
haxe C MOMOLWbID MOHUTOPa MOXHO
NOYTU MOMHOLLEHHO OPUEHTUPOBATLCH B
npocTpaHcTBe. YoanéHHoe ynpaBneHue

rpy3osukom oT Einride paboTtaeT Ha MoLw-
HocTax 5G-uHTepHeTa Ha obopynoBaHUn
Ericsson. Ero ckopoctu xBatuno, 4tobbl
nepenatb n3obpaxeHne C HEeCKONbKUX
Kamep Ha MawuHe W ynpaeBnaTb 6e3
3apepxek. Jiobon xenawowmnm Ha
BoicTaBke B BapcenoHe mor cectb 3a
CTeHA, 1 noe3anTb Ha rpy30BUKE, KOTO-
pbii HaxoauTcsa B LUBeumn Ha cneum-
anbHou nnoLuaake 6e3 newexonos v apy-
rnx asTomobunen. Bo nsbexaHue asapui
MaKCUMarsnbHYl0 CKOPOCTb OrpaHnunnu ao
8 Kkm/u.

Mercedes nokasan CBOK HOBYKO 60p-
TOBYIO CUCTEMY C BONbLUMM 3KPAHOM ANisi
oyaywmx asTomobunen. [pamo Ha
BbiCTaBke B Hel 3anyctunu urpy Mario
Kart, a B aBTomobune caenanu nonHoe
norpyxexue. Pynb, kopobka nepepay n
negann aeTomMobuna pabotanu B Kauve-
CTBe KOHTponnepa ans urpbl. Cuctemy
ocBeweHns U hapbl TOXE CUHXPOHU3NPO-
Bann C BUPTyanbHOW MawunHKOM n3 Mario
Kart, pemeHb 6e3onacHOCTU Ha4duHan
HEMHOr0 CXXUMaTbCA NPU CTONKHOBEHUN C
OpyruMn urpokamu, a KoHAULMOHEep
064yBan 1L CO CKOPOCTLIO €3kl B Urpe.

Mnoxaa paboTta knweyHnka, KoTopbIi
nepecTtaér ABUratbCs M NpoOTankMBaTb
OoCTaTku NUWM — cepbE3Hasa npobnema,
KOTOPYID MNPU3BaHO NUKBMAMPOBATb
ycTponcTBo Mowoot I, Boirnapsawee kak
nosic Ans noxyaexHus n paboratouiee no
CXOXEMY MPUHLUMMNY: OopraHu3auvi OaB-
NeHns Ha pasHble Touyku xwusoTa. Cne-
uManucTbl-ucnbiTaTeENNU CKasanu, 4To
YCTPOUCTBO peanbHo nomoraeT. Oue-
BUAHO, HEKOTOPbLIM NMOMOraeT Aaxe BuA,
6e3ymMHO 6onblion ueHsl — 699 eBpo.
BbiBanbie noguM roBopsiT, 4TO HaA 3Tn
OEHbIM MOXHO HaKynuTb CnabutenbHoro
Ha Uenyl apMuio NOTEHUMNANbHBIX Naum-
€HTOB.

MapHutypa Microsoft HoloLens 2 He
npeaHasHaveHa ans obblYHbIX NOMNL30BA-
Tenen, n TOMy eCTb ABe NpuuunHbl. Bo-
nepBbiX, NMO3ULMOHMPOBAHWE: B 4ucne
3aka34ymkoB Microsoft HasbiBaeT BOEHHbIX,
KpynHble Gu3Hec-opraHnsaummn, a Takxe
KOMNaHUu, 3aHNMaIoLLNECH KOHCTPYKTOP-
cknmn pabotamu. Bo-BTOpbIX, LeHa B
3500 ponn. CWA. HoloLens 2 nocTtpoeHa
Ha SoC Snapdragon 850 u ocHaweHa
ronorpadunyeckum NpoLecCopHbLIM MOAY-
nem (Holographic Processing Unit) BTopo-
ro nokonenusa. Takxe B KOHCTPyKLMU
yCTpOMCTBa NATb MUKPOGOHOB, aKKymy-
naTop, obecneynBaloWwmin 40 TPEX 4acoB
aBToOHOMHOCTM, apgantep Wi-Fi n nopt
USB-C. Mexay TemM HOBWHKa peanbHO
cTana nydwe npeawecTBEHHULUbI, MO-
asuBwelica ewe B 2016 r. YBennumnocb
none 3peHns ao 57° — B nontopa pasa
6onblue, 4eM y MOAENN NepBOro Nokone-
Hus. ToBbICMNOCH paspelueHne 3KPaHoB
no 2K. B ycTtporictee nossunace cospe-
MeHHas kamepa ToF, 6onee TouyHas wu
6bicTpan. HoBble paTynkm B HOCOBOW
4acTn aBTOMaTUYECKN NAEHTUDULMPYIOT
nonb3oBaTensi, OPUEHTUPYSICb Ha 3TU
haHHble, rapHuTypa aBTOMaTU4Yecku
3arpyxaeT nepcoHann3npoBaHHble Ha-
CTpovkn. Takxe npeaycMoTpeHa cuctema
pacnos3HaBaHua pafyxHon 060n04Kku
rmasa, paboTaioLwan B cBaske ¢ 6uomer-
puuyeckon wunaeHtndukaumen Windows
Hello. Ona pa3paboTynkoB BaxHee TO,
4yTO6bl 3aMETHO YNYYLWWUANCL CUCTEMBI
cnexeHvs 3a rnasamMmm n ABUXEHUAMW.



Kamepa ToF Tenepb opueHTUpyeTcsi Ha
21 Touky Ana 3axBata ABWXEHWUN PYKW.
Takxe B yCTPOWCTBE peann3oBaHa cucrte-
Ma rosloCOBOro ynpaBfieHUa C MOMOLLbIO
dupmenHoro accucteHTa Cortana.

Komnanus Samsung npeacrasuna nu-
Henky notpebutenbckon pPoboTOTEXHUKN
Bots. Botr Samsung Bot Chef — po6oTtu-
3MPOBaHHbLIN NOMOLWHKK Wed-noBapa C
HEeoObl4HbIM AM3aiHOM W MPOABUHYTON
HaunHkon. KombuHaums nporpammupye-
mow nnatpopmel SARAM n manunynatop
B HOpMe pyku C LECTbIO CTENEHAMN CBO-
604kl NO3BONAIOT €My BbIMNONHATL LWMPO-
KW CnekTp 3agay no rotoeke 6nioga,
BK/lO4an u3MenbyeHue, B3OGuMBaHve U
oumncTky. Pob6ot cnocobeH aBTOHOMHO
pacnosHaBaTb MeCTOHaxoXAaeHwe npea-
MEeTOB. YnpasneHue pykoi ocyLecTBnsaeT-
Csl rosiocoBbiMU kKomaHaamu. MNpu Heob-
XOANMOCTN MOXHO 00yunTb pobota Ao-
NOSHUTENbHLIM YMEHUAM, 3arpy3vB ux n3
cneuuwanbHon 3kocucTemsl. 3a 6e3onac-
HOCTb COBMeCTHoM paboTbl Samsung Bot
Chef n yenoseka oTBeyaeT CNOXHAA KOM-
6uHauus patumkos ¢ UU-anroputmamu.

Chef Garden npeacrtasnset cobomn
YMHYIO pO60OTU3NpPOBaHHYO ¢hepmy, nNpo-
M3BOAAWYI0 CBexue GPyKTbl U OBOLLN
He3aBMUCUMO OT BpemeHu ropa. MNocne
VMHTErpauun ¢ XpaHunuiem npoaykumnmn
Samsung Family Hub oHa ncnone3yer yxe
NOAKMNMOYEHHBIE K XONOANNbHUKY UCTOYHN-
KW NMUTaHusa 1 BoAapl. BelpawmsaHne npo-
OYKTOB NPOW3BOAUTCA B CTEPUNbHbLIX
YCNOBUAX C MOMOLLBIO TEXHONOrNN Tyma-
HOMOHWKM (CO3AaHne NUTaTeNbHOro Tyma-
Ha) N CneumanbHbIX Kancyn ¢ cemMeHamu.
depma camMoCTOATENBHO KOHTPOAUpPYeT
yCnoBus pocTa, aHanu3npyeT nokasaTtenu
pacTeHun n nporHo3upyeT Bpems cbopa
ypoxas. Po6oT Takxe MOXeT NOpeKoOMEH-
[OBaTb peuenT Ha OCHOBE YyXe CO3PeBLUNX
bPYKTOB 1 OBOLWEN U APYrvX NPOAYyKTOB
13 XONOANNbHUKA.

Jk3ockeneT Samsung GEMS npepHa-
3Ha4YeH 4N NOMOLUN NI0AAM C OrpaHNYeH-
HOW MobunbHOCTbIO. MNopnepxusas cyc-
TaBbl HUXKHUX KOHEYHOCTEeNn Bnagenbua (C
NMOMOLLbIO YCTPOMCTB ans 6Eaep, koneHen
1 rONEeHOCTONOB COOTBETCTBEHHO), GEMS
CUHXPOHN3NPYET CBOU OBUXEHUA C 4eno-
BekoMm, obneryas npouecc xoapbul. Cuc-
Tema cnocobCTByeT OTTANKUBAHUIO MpU
ABUXEHUM BNepeén v npenoTBpaliaeT
CcBUCaHWe CTOonMbI.

B oTmanume oT CTaumMoOHapHbIX aHano-
roB, Samsung Bot Air cnocoben onpegae-
JINTb UCTOYHUK 3arpA3HEHHOrO BO3ayxa C
NOMOLLIO CUCTEMbl AATYNKOB, Nepeme-
CTUTBCA K HEMY W MPUCTYNUTb K OYNCTKE.
06 okoH4YaHWM npouecca (Mnn CUbHOM
3arpasHeHmm) 60T cooBLWUT C MOMOLLBIO
CBETOBOM nHavkaumn. B obwem, kypuTtb
no6an3oCT OT HEro HUKTO He peLUnncs.

MHTEepakTuBHbI POBOTM3NPOBAHHbIN
neinecoc Bot Clean ocHawén aucnneem,
"rnasa” KoOTOpoOro CuUrHanusupywTt o6
“3MeHeHun crtatyca yctpownctea. Cuc-
Tema patinkoB LiDAR ob6ecneuuBaer
aBTOHOMHOE rNepemeLleHre ragxera no
KOMHaTe C nomolublo anroputma SLAM
(CMHXpOHHAsA nokanuaauus 1 kapTorpa-
dupoBaHue), ckaHupyloLero nNpocTpaH-
CTBO AN OnpeaeneHvs onTuManbHOro
MapLpyTa nepemeLLeHns.

Lndposan TpaHchopmaums, B KOTO-
PYIO OKYHYNOCb MPOrpeccuBHOEe Yenose-
4eCTBO, He 060LNa CBOMM BHUMAHUEM U

MWC. NopapasneneHne koprnopaTuBHbIX
peweHnin Huawei Enterprise npeactasnno
"umoposyo nnatdpopmy” (digital plat-
form), "moctyn ua nobon Toukn" (ubiqui-
tous connectivity), "noBceMeCTHbIN WH-
TennektyanbHbii cbop M 06paboTky aaH-
HbIX" (pervasive intelligence). B anoxy
nepemMeH n umdposon TpaHchopmauumn
KOPNOpaTUBHbIA CEeKTOP A0KEH MOBbI-
waTtb COBCTBEHHYID OnepauuoHHYI0 3¢-
GEKTMBHOCTbL, CoBeplieHCcTBys GuaHec-
NPOLECCHI N BHEAPSAS! HOBbIE TEXHONOM MU,
fOBOPAT, 4TO Noka 3TO €eAVHCTBEHHas
nnatpopma B Mupe, KoTopas nomoxer
KOMMaHMaM uHTerpuposaTtb obnaka, UW,
WntepHeT Bewen (loT), Big Data, koHsep-
reHTHyl0 cBfidb U Bupeo. OHa nopgxoaunT
[0S UICNONb30BaHNS Kak KPYMHOMY Bu3He-
Cy, TaK U CpeaHVM 1 ManbiM KOMMAHWUSIM.
B vacTtHoCcTK, ana ¢purHAHCOBOro cekTopa,
HepTAHOW OTPaACAU U MPOMBLILINIEHHOCTN
Huawei cospana camble GbICTpble B MUpe
xpaHunuuwia paHHbix OceanStor Dorado All
Flash, a Takxe 6a3oBoe pelieHne
OceanStor Dorado3000 V3.

KomMnaHua Lenovo npeacrtasuna no-
rpaHnyHbin cepep ThinkSystem SE350,
MW HEMHOIO NpeBocxoaswWwmi no raba-
putam um3BecTHble HOyTOykn ThinkPad.
3970 cheunanuanpoBaHHOEe YCTPOWCTBO,
BOBoe 6onee y3koe 1 3HaunTensHo 6onee
KOPOTKOE, 4eM TPaauLMOHHbIE CepBepb!,
nosIBUTCA B Mpofaxe yxe 3TUM NeTOM.
KomnakTHble rabaputbl aenatoT ero vae-
anbHbIM pelleHnemM Aans pas3BépTbiBaHUNA
NT-nHbpacTpyKTyp B OrpaHNYEHHbIX NPO-
cTpaHcTBax. OcobeHHO Tam, rae He JoBe-
psoT "obnakaMm™ CBOW KOpPNopaTUBHbIE
LaHHble.

Komnanus SAP SE npepctasuna tex-
Honoruto SAP Leonardo loT ans undgpo-
BOW TpaHcdopmauum B 06nacTv NpoMbILL-
NeHHoro MHTepHeTa Bewen n nHaycTpum
4.0. Cuctema nHterpupyetcs ¢ Microsoft
Azure loT Hub ana nononHUTENbHbIX BO3-
MOXHOCTEeN NOAKMYEHUA U ynpaBneHus
pasnuyHbIMK ycTponcTBamun. KMcnonbadysa
SAP Leonardo loT, komnauun cmoryt
6bICTPO CO3AaBaTb NHHOBALUMOHHbIE BU3-
HEeC-npoLeccChl, ONNPAsCb HA UHTENNEKTY-
anbHble N onepaunoHHbIe AaHHbIE AaTYN-
KOB, Leno4ek NocTaBok, noTpedbuTtenen n
NapTHEPOB.

MNockonbky KOHLUENUUSA YMHbIX FOPOAOB
cenyac akTyasnbHa BO BCex CTpaHax Mupa,
Huawei Bo Bpema MWC npoaemMoHCTpu-
poBana nocetuTensM BbLICTaBKU UMdpPO-
BYIO NNaTtdoOpMy YMHOIO ropoaa, kotopas
obbveaunseT loT, Big Data, reorpadpuye-
CKue [aHHble, BUOEO W KOHBEPreHTHble
KOMMYyHMKauum1, No3sonsiowme o6cnyxu-
BaTb Cpa3y Heckonbko obbekToB. B Ha-
cToAWMIN MOMEHT 211 KOMNaHui U3 cnuc-
ka Fortune Global 500, B Tom uncne 48 n3
nepsown coTHu, n 6onee yem 700 roponos
no Bcemy wmupy Bbibpanu Huawei
Enterprise cBoMM napTHEPOM B oBGnacTtu
undposon TpaHchopmaumn.

K npumepy, nepBbii B MMpe KOMMYyTa-
TOp ONA UEHTpa XpaHeHua u obpaboTku
paHHbIX Ha 6a3e MW CloudEngine16800 ot
Huawei yBennunsaeTr BO3MOXHOCTU Xpa-
HeHus AanHbix Ha 30 %, a BblUCIUTENb-
Hble cnocobHoctn N — ¢ 50 po 100 %.
Mpn 3TOM NPON3BOANTENBHOCTL KOMMYTa-
Topa CloudEngine16800 npeBbiwaeT
cpepfHee 3Ha4YeHue No OTpacsnu B NSATb pas.

MpumeyaTensHo, yto B 2018 . Huawei
3aHana NAToe MecTo B MMpe Mo UHBECTU-

LMAM B TEXHOIOrMKU, KOTOPbIE COCTaBUMN
nopsiaka 20 mnppg, aonn. B TeyeHne nocne-
ayloWwmx NSt neT KOMMaHus nnaHupyeTt
MHBECTUPOBATL B UCCNeaoBaHus 1 pa3pa-
60Tkm 60nee 100 mnpa.

B obuwem, Hukakmx yyaec. Ecnv Hapo
BbIiT B nuaepbl UKT-oTpacnu, peuent
M3BECTEeH: XenaHue, KOMNeTeHUMN, NHXe-
Hepbl U, pasymeeTcs, AeHbrn. Ecnun oxwn,
KOHEYHO, Ha 3Tu uenu nmetoTcs. Ho ans
Havana, HaBepHoe, — BCE-Taku XenaHue.

o marepunanam Wired, The Verge,
iXBT, 4PDA, Engadget, computerra.ru,
pcweek.ru, mforum.ru, pcnews.ru,
capital.kz, Huawei, Samsung, LG,

Cisco, Nokia, Energizer, SAP,
Microsoft, Lenovo, Qualcomm
Mpubop ans

TECTUPOBAHUA 3MEKTPOHHbIX KOMMO-
HEHTOB (TPaH3MUCTOpPbI, ANOAbI, TUPUC-
TOPbI, KOHAEHCaTOPbl, PE3UCTOPHI,
umHayktmsHoct u ap.) "TPAH3MUC-
TOP TECTEP-M2" — 1950 py6.

— ONEeKTPOHHbIN TenerpadHbi
kmoy EM1150-M ¢ namsaTtbio ane-
MeHTa 3Haka W Noanep>XKon ambuye-
ckoro pexuma. bes mexaHuku. Tonbko
cobpaHHas nnata! — 550 py6.

— Uudppoeas wkana DSO018A
Ana TpaHcmBepa / Yactotomep Ao
50 Ml'y, — 1500 py6.

MNnata BcTpansBaemoro manoraba-
puTtHoro vactotomepa FC50 ot 1 'y
no 50 My ana Bawwux ycTpounCTB
(cobpaHHas n HacTpoeHHas ), TepMo-
KOMMEHCUPOBAHHbLIA OMOPHbLIN FreHe-
patop TCXO, AMCKpPeTHOCTb OTCYETA
1y, BO BCEM AnanasoHe, LBETHOWN

rpapuyeckni XK-aucnnen —
1495 py6.
— MNnara yacrtoromepa

FC1100-M2 ot 1 "'y go 1100 My
(cobpaHHas 7 HacTpoeHHas),
2 Bxopa: 0..50 Ml'y, n 1...1100 Mlwu,
TEPMOKOMNEHCUPOBAHHbLIN OMOPHbIN
reHepartop TCXO, perynupoBka ypoB-
HS, uBeTHon rpaduyeckmn XK-anc-
nnen, BCTPOEHHbIN TeCcTep KBapueBbiX
pe3oHatopos 1...25 My, ogHoBpe-
MeHHOEe n3mepeHue 2-x 4acTtoT —
2550 py6.

— U3mepurens €EmMmkocTu wn
ESR "ESR-micro v5.0S+", npea-
Ha3Ha4YeHHbI ANa N3MepeHns EMKOC-
™ n ESR 3nekTponnTuyYecknux KOH-
heHcaTopoB 6e3 AeMOoHTaxa ux U3 ne-
4YaTHOW NNaTbl C aKKYMY/ISITOPOM —
3150 py6.

3AKA3bIBAUTE no tenedoHy
8(916) 029-9019

¢ 9-30 po 18-00 MSK,

no e-mail: zakaz@dessy.ru

wnu Ha cante www.dessy.ru



Monioc NCTUHBI
HN. POIroB, r. Pocros-Ha-foHy

Crarbs A. lNeTpoBa "MepsBsbiii nonioc B AYX n ero eamsaHne Ha napa-
mMeTpsl ycunutesnei ¢ obweri OOC”, onybnukoBaHHass B XypHane

"Paguno” (2018, Ne 10,

11), BbI3Bana OXUBNEHHYIO ANUCKYCCHIO.

MNMpegnaraem BHUMaAHUIO yurarenen MHeHue, CBoOero poaa peLeH3unio
Ha 3Ty cTarTtbio, O4HOINro U3 aBTOPOB Hallero XypHasna.

OKTAGPLCKOM 1 HOABPBLCKOM HOMEpax

XypHana "Paguo” 3a npownbii rog,
6bina onybnukoBaHa ctatbs A. [leTposa
"MepBbii nontoc B A4X 1 ero BansiHne Ha
napameTpbl ycunutenen c obweir OOC”
[1]. Peub naoé€T 06 ycunurensax MoLHocTn
3BYKOBOW 4acToTbl (YM34), oxBayeHHbIX
rny6okoi oTpuuatensHol obpaTHOW CBSA-
3bl0 (OOC). B Takux ycunautensix 3Hauu-
TenbHoun npobnemont aBnaeTcs obecneye-
Hue ycTonymsocTu. M ogmnH n3a camblx npo-
CTbIX, HO B TO Xe Bpemsl AelCTBEHHbIX
cnocoboB obecneyeHnss yCToM4MBoCTU —
cMeleHne nepsoro nonioca AYX ycunu-
Tens ¢ pasoMkHyTon OOC BHM3 MO 4acTo-
Te [2—4]. NMopobHan koppekuns Ha3biBa-
€eTCsi 0QHOMNONICHOM NMBO Koppekunen ¢
MCNONb30BaHMEM AOMUHAHTHOrO NONCa.
CwmelleHve nepBOro nosntoca B HU3Ko4ac-
TOTHYl0O 06nacTb NOBbIWAET YCTONYU-
BOCTb, HO CHMXaeT rnybuHy OOC Ha BbICO-
KWX 4acToTax, 4TO HeraTMBHO CkaabiBaeT-
CcA Ha napameTpax ycunuTens, noaTomy
4acToTy nepBOro nofwca cTapalTca
BbibpaTh kak MOXHO 6onee BbICOKOW, HO
6e3 ywepba ana yctonumBocTu ycunute-
nsa. Mownck Takoro koMnpommucca — OavH
13 aTanoB pa3pabotkm YM34. 3ToT cno-

Puc. 1

cob koppekumn un3BecTeH yxe Oonee
nonyBeKa, U C TexX NOP HUYErO MPUHLMMNN-
anbHO HOBOrO MPaKTUYECKN U He Npuay-
MaHo.

Tak 0 4ém xe ctatbs A. MNMeTtposa? Ecnn
CyOMTb TONbKO MO HAa3BaHWIO, He 4YuTas
CTaTblo, MOXHO NPEANONIOXKUTL ABa Bapwu-
aHTa:

1. CtaTba npepHasHaydeHa AN Haun-
Halowwmx, B Hell pa3bupaloTca Bce acnek-
Tbl "3a U NPOTUB™ TaKOro PpoAa KOPPEKLUN.

2. CtaTbsa Ana onbITHLIX paguoniobute-
nen, B Hel NpeanoxeHbl HOBbIE NCCneno-
BaHMA U CNOCOObI NOBLILLEHUS YCTONYMBO-
CTWU NPU COXPaHEeHUN BBLICOKOW 4acTOThbl
nonioca.

OpHako nocne NPoYTEHUs 0Ka3anochb,
4YTO BCE COBCEM He Tak. ABTOpP NpOCTO

cpaBHuMBaeT napameTpbl AByx YM3Y c
pas3HbIMX YacToTamMu NepBOro nonioca wn
nokasabiBaeT, 4TO NapamMeTpbl yCunuTens ¢
6onee BLICOKOM 4acTOTOM nostoca ny4we!
Ho 370 yxe naBHO U3BECTHO, B 3TOM HeT
HWYEro HOBOroO, AJ19 Yero Takas craTba?
ABTOp KpUTUYECKWN OT3bIBAETCHA O Npume-
HeHun OOC, Tak, mMoxeT ObITb, CTaTbs
HanucaHa gns auckpeauTaumm npuMeHe-
Husa OOC B YM3Y, kak aTo cenyac MOAHO
B Kpyrax, peknaMmmpylowmx [oporyo
ayAMOTEXHUKY?

Ha camoM pene He BaxHO, KakoBbl
uenu ctatbn. HoO HEKOTOpbIE HETOYHOCTH
1, Ha MOW B3rnag, ownbouHble CyXaeHus
aBTOpa MOryT A4e30pPMEeHTUPOBATL YnTaTe-
na. [laBante npoaHanuanpyem CtaTbio Ha
npeaMeT TONbKO NUWb CEPbE3HbIX 3a-
6nyxaeHuii aBTopa, He obpalias BHUMA-
HUA Ha PAA Aeknapupyemeoix "ayanopunb-
Cckux" 4OMBICNOB.

Bo-nepBbiX, UICNONb30BaHNE KOMMbIO-
TEPHbIX CUMYNATOPOB. B 3TOM 1 B Apyrux
cTaTbaX, ONybGAMKOBAHHbLIX B Pa3ANYHbIX
nspaHuax, A. MNetpoB 6eckoHEYHO AoBe-
psaeT peaynbTatam MOAeNnpPoBaHus, 06b-
aBnAs ux abCconioTHOM UCTUHOW. OH He
YYUTbIBAET, 4TO KOMMbIOTEPHOE MOoaenu-

poBaHue — 3TO NMULWb PacYET No onpeae-
NEHHbIM YNPOLLEHHBIM dOopMynam C nNpu-
MEHeHneM He BCeraa Nydwunx (3adacTtyo
NPOCTO YHMBEPCaJIbHbIX) METOA0B BbI4MC-
nexHnin. MoatoMy B "TOHKUX MOMeHTax",
KOTOpble MbiTAaeTCsa uccnenoBaTb aBToOp,
pes3ynbratbl MOAENNUPOBAHUA MOryT 3Ha-
YNTENBHO PACXOAUTLCA C PeanbHOCTbLIO.
Kpome TOro, npaBunbLHO aHann3nMpoBsaTtb
pe3ynsTatbl COOCTBEHHbIX BbIMUCAUTESNb-
HbIX 3KCNEPUMEHTOB aBTOpPY YAOAETCsa
[aneko He Bceraa.

WTak, B ka4eCcTBe NepBOro ycunntens c
HM3KOM 4aCTOTOM NepBOro nonca asTop
BbiOpan "6e3ynpeyHbli ycunutens” Lyr-
naca Cenda [2], cxema KOTOpPOro npuee-
peHa Ha puc. 1 B ctatbe [1]. ABTOp
nonbiTanca noctpoutb AYX ycunutens,

4yT06bLI ONpeaennTb YacToTy nontoca. Emy
3TO He yAanochb: YacToTa noniloca okasa-
nacb Huxe 4Yactotel PBY, 06pa3oBaHHbIX
BXOOHbIM KOoHAeHcaTopoM YM3Y u koH-
neHcatopom B uenn OOC (C1 n C3 Ha
puc. 1 B ctatbe [1]). B pe3ynsraTe yacto-
Ta nepBOro nosntca Tak W ocTtanacbh
Hen3BeCcTHOW. To eCcTb aBTOp CTaTbu Npo-
M3BOAMT CpaBHEHWEe OBYX YCTPOWCTB, Yy
OHOr0 U3 KOTOPLIX OCHOBHOW NapameTp
HendBecTeH! VI He NpuHUMaEeT HUKaKNX
Mep Ona Toro, 4Tobbl 3TOT HEN3BECTHLIN
napameTp onpeaenutb. [pu ymeHun
Nnonb30BaTbCA KOMMbIOTEPHLIMU CUMYNS-
TOopaMn COBEpPLIEHHO O4Y4eBUAHO, 4YTO
BXoAHOW koHaeHcaTop C1 B koMnbloTep-
HOI MoAenn BoobLLE He HyXeH, a EMKOCTb
koHpgeHcatopa C3 MOXHO yBenuiuTb
HacToNbKO, 4TOOLI YacToTa cpe3a 06pas3o-
BaHHOro MM ¢punbTpa ctana A0CTaTO4HO
HU3KOM M He Melsana n3mMepeHusMm (pe-
3yNnbTaTtbl KOMMbIOTEPHOrO0 MOAENMPOBa-
HMA PasNNyHbLIX NApPaMeTpoB U xapakTe-
puctuk s 6yay ons KpatkocTu HasbiBaTb
M3MepPEHNsIMN, NOCKONbKY 3TO U €CTb BUP-
TyanbHas aHanorus peanbHbiX n3mepe-
Hui). Ho aBTOp 3TOroO He caenan, NO3To-
My, M0 MOEMY MHEHWIO, pUC. 2 B CTaTbe He
MMEEeT HMKaKOro CMbICNa, MOCKOSMIbKYy He
COOEPXUT HY>XXKHON nHdopMaumn.
Janblwe aBTop onpeaensieT BbIXOAHOE
COMpPOTUBAEHNE YCUANTENSA Ha pPasHbIX
yacToTax (M3-3a yMeHbLUEeHUS TNYO6UHBbI
OOC Ha BbICOKMX 4aCTOTax BbIXOOHOE
conpoTuBneHne ycunutens pacTeT). Ans
3TOr0 OH CTPOUT rpaduk ycpeaHaemoro
HanpsXXeHus, AeNEHHOMO Ha yCpeaHsAeMbli
TOK OT BpemMeHnu (!), — Ha puc. 4 B cTaTtbe
ykasaHa ¢oopmyna, no KOTopor CTpouTcs
rpadpuk: RMS(V(OUT))/RMS(I(RL)). Nony-
yaetcs konebatenbHas kpuBasi, NIaBHO
3aTyxalowan [0 OonpefenéHHoro 3Have-
HUSA, NOAOBHO KpAaCHOM NMHUN Ha puc. 1.
ABTOp NUWeT: "... yCTaHOB/NEHNE 3Ha4ve-
HUSI BLIXO4HOIO COMPOTUBIIEHUS HOCUT
BbIDAXEHHbIV KonebarTenbHbIA XapakTep.
B MOMEHT nogayn vcnbiTaresibHoro Ha-
NPSiXeHUs1 BbIXOAHOE CONpOTUBJIeHNE N3-
MEHSIeTCsl CKa4ykoOM U BbIXOAWUT Ha yCTaHO-
BUBLLEECS 3Ha4YeHve C 3aAepPXKou bonee
nepuoga”. MNpaBpaa COCTOMT B TOM, 4TO
BbIXOAHOE CONPOTUBNEHWE ycunutens —
BENIMYNHA NMOCTOAHHAA (Ha GUKCMPOBAH-
HoM yacToTe). OHO HEe MOXEeT N3MeHATLCA
BO BPEMEHW HW CKaykoM, HU Kak-nnbo
ewe. ConpoTuBneHne — OHO MPOCTO
€CTb, N NOHATME "yCTaHOBfEHWE 3Haye-
HMA" K CONPOTMBAEHUIO B NPUHUMNE He
npumennmo! UCTUHHaa npuynHa Takoro
noBeAeHUs CONPOTUBNEHNS 3ak/lo4aeTcs
B TOM, 4TO aBTOpP CTPOMUT rpacdunk BpemMeHn
LS ycpeaHaemMoro BO BpEMEHU napameT-
pa — cpepHekBagpaTMYeCKoro 3Have-
Hua. OcobeHHOCTb MaTeMaTu4eckomn pea-
An3auum CUMYNSTOPOB COCTOUT B TOM,
4YTO ycpeaHeHwe Npou3BoanTCcs NO Mepe
BbIYMCNEHNUS CaMOoro onpeaensemoro
napameTpa, Tak kak Bce rpadukm cTpo-
ATCA BO BPEMEHN OQHOBPEMEHHO. [103T0-
My Kaxaas HoBas Touka rpaduka cpeaHe-
ro 3HayeHust cTpouTca no BCE Bonbluen
COBOKYMHOCTU TOYEK YyCpeaHsiemMoro na-
pameTpa. B peaynbrate nonyusaercs
MHTEerpan Cc nepemeHHbIM BEPXHUM Mpe-
[leNnoM — OH Bcerpa nmeeT Buj, 3atyxato-
wero konebanua! Mpumep nogobHOro
ycpepHeHus nokasaH Ha puc. 1. CuHasa
INHUA — ycpegHseMas CuHycoupa, a
KpacHas — peaynbraT e€ ycpeaHeHust BO



Puc. 2

BPEMEHN, CTPEMALUMNCS K HYMO
no mMepe "HakonneHus nHpopma-
ummn”. Ons 6onblien HarnagHoOCTM
Ha puc. 2 nokasaH npouecc
ycpepgHeHus. Touka 1 pesynbrarta
nony4YaeTcs ycpeaHeHnem nepsbix
OBYX TOYEK WUCXOOHON (yHKUMMN.
Touka 2 pe3ynbrata nonyyaercs
ycpeaHeHneM nepBbiX TPEX TOYeK
nexogHonm ¢oyHkummn. Toyka 3 —
4yeTbIpEX, U Tak panee. B pesynb-
Tate BCE BbIBOAbl, CAENaHHble
aBTOPOM OTHOCUTENbHO BbIXOAHO-
rO CONPOTUBAEHUS YyCUNUTENS,
NPOUCXOAOAT N3 ero HefonoHMMa-
HUSI NPUHUMNOB KOMMbIOTEPHOrO
MOOENMpPOoBaHus.

Ho tem He meHee A. lMeTpos
HaxoauT NpaBuNbHble pe3ynbTa-
Tbl — "yCTaHOBMBLUNECH" 3HaAYe-
HUa Ha 4actote 20 Ny BbIXOQHOrO
conpoTuBnenmsa pasHbol 0,12 MOM, Ha
yactote 20 kl'y — 6 mOm. OH penaer
BbIBOA: "A Tak Kak BbIXOAHOE€ COnpoTUB-
NleHne ycunutensi BKIIOYEeHO Nnocnenosa-
Te/IbHO C Harpy3Kko#, TO ero xapakrepu-
CTUKU HEe MOryT HEe OTpaxarbCsl Ha ka4ye-
crBe 3BykoycuneHusi”. O4eHb 0OOCHO-
BaHHbIN N KOHKPETHbI BbIBOA, HE Tak nnu?
OpHako 3TOT BbIBOA, cAenaH B pAyxe
HepobpoCoBECTHOM peknamMbl ayamuo-
annaparypsbl, KOrga ¢ NOMOLLBIO TakUX BOT
HaMEKOB TpeTbecTeneHHbie He3Hauyn-
TenbHble nNapamMeTpbl NPEeBO3HOCATCA A0
HanmBaxHenwmnx, 4Tobbl Mx "Hopmanunaa-
umen” onpasaaTtb 3aobnayHbie LeHbl:
oAVH 13 NapamMeTpoB, KOTOPbIM CeroaHs
ropasitTcas  HekoTopble pa3paboTyuku
cBoux ycunutenein ..., — 3TO MOCTO-
SIHCTBO BbIXOAHOI0 COMPOTUB/IEHUS BO
Bcevi nonoce 34".

Ycunurenb

RHarpyskun

Puc. 3

[aBaiite pazbepEémMcs, 4TO Xe UMeeT B
BUAY aBTOP, FOBOPS O Pa3HULLE BbIXOLHOIO
COMPOTMB/IEHMSI HA PasHbIX YacToTax, W
Kak 3TO OTpa3uTca Ha 3Byke. CornacHo
Teopeme 06 3KBMBANEHTHOM reHepaTope
(Ha 3anape oHa M3BECTHa kak Teopema
TeBeHuHa), NOOOE INEKTPOHHOE YCTPON-
CTBO MOXHO NPeacTaBUTb Kak MCTOYHWUK
30C, obnapalowmii BHYTPEHHUM CONpPO-
TUBNEHNEM, K KOTOPOMY NOAKIIOYEeHa Ha-
rpy3ka [5]. MocTpoeHHas cornacHo Teope-
Me 3KBMBANEHTHAss CXema ycunurens no-
KazaHa Ha puc. 3, Ha koTopom E — BbI-
XOOHOE HanpsixeHue naeanbHoro ycunm-
Tens, RBbIx — BbIXOAHOE CONPOTMBNEHME
ycunutens, RHarpysku — conpoTusneHue
Harpy3ku (akyctuyeckowm cuctembl). Ha-
NPsi)XeHNe Ha Harpy3ke MeHbLLe BbIXOAHO-
ro HanNpsXeHUs yCUNUTeNs Ha BEeNNYUHY
NafeHnss HanpPsXXeHUss Ha BbIXOAHOM CO-
NPOTUBAEHUN ycunuTensl. Tak Kak BbIXOA-

HOE COMPOTMBNEHWE Ha Pa3HbIX YacToTax
pas’nn4yHoe, TO N HaNpPsXXeHe Ha Harpyske
Takxe OyneT 3aBMceTb OT 4acToThl. Pac-
cuMTaeMm, kak CoOTHOCSITCA Mexay coboi
HaNPsKeHWs1 Ha Harpy3ke Ha ABYX KpamHmx
yactoTax 3BYKOBOFO AuanasoHa Aans
Harpy3kv CONpoOTUBNEHMEM YEeTbIPE OMa:

E -RHarpy3ku

U =
Harpysk RBbix + RHarpysku,

U20ky _ RBbIX20kMy + RHarpysku _
Uzory ~ Rebix20ry + RHarpysku -

_ 0,006+4

7 0,00012 + 4

=1,0015=0,012 nb.

MTak, 3aBMCUMOCTb BbIXOAHOr0 CONPO-
TUBNIEHUSI YCUNUTENS OT YacTOTbl NPUBO-
ONT K TOMY, 4TO B 3BYKOBOM AmanasoHe
4acTOT HanpsikeHWe Ha Harpyske uame-
HSIETCSl Ha NSATHAAUAaTb COTbIX MPOLEHTA,
yto cootsetcteyetr 0,012 nb. Mony4yms-
Lieecs 3Ha4yeHne B HeCKOSbKO COTeH pas3
MEHbLLE, YeM MOPOr 4yBCTBUTENbHOCTU
cnyxa Ha 3TUX 4acToTax, U B CTO Pa3 MeHb-
we, 4yemMm HepaBHOMepHocTb AYX ntoboro
yCUnUTEeNs AN UCTOYHMKA CUrHana, He
FOBOpPSA yXe 0 HepaBHOMepHOCcTM AYX aky-
cTuyeckmx cuctem. Ha 6onee BbICOKO-
OMHOW Harpyake pasHuua ewe meHbwe. U1
rAe Xe TyT 3asBfieHHOe aBTOPOM BAUsIHME
BbIXOZLHOMO COMPOTMBAIEHUSI HA Ka4yecTBO
3Bykoycunenna? Het ero! WUtak, aBTOp
nmbo He ymeeT onpenensitb BANSIHUE Bbl-
XOOHOrO CONPOTUBNEHUSI YCUNUTENS Ha
ycunueaemblin curHan, nubo cneunanbHo
ornyckaeT 3TOT MOMEHT, 4ToObl pa3pyTb
BNUSIHNE BbIXOOHOFO CONPOTMBIIE-
HUSI yCUNUTENA Ha 3ByKOycune-
Hue. CTaHOBUTCS O4EBUOHBIM, 4TO
NPON3BOAUTENAM HET CMbICna
ropamTbCs NMOCTOSIHCTBOM BbIXOA-
HOFO CONPOTUBNEHUS BO BCEWN
nonoce 34. A BOT MCNonbL30BaTb
KaK MapKeTUHFOBYIO YNOBKY AJSS
0ObSACHEHUSI BbICOKOW LieHbl YCK-
nMTEens — 3T0 BO3MOXHO.

Danee aBTOp paccmartpuBaet
"CKOPOCTHYIO M BEKTOPHYIO" Mo-
rpewHocTn YM34Y. [na yero oH
31O penaet? B TOW kHUre, KOTO-
pylo aBTOp UMTUPYET, roBopsi 06
3TUX NOrpeLlHocTaX, B CamMoOM
nepsom ab3aue HanucaHo: "Co
CKOPOCTHOW NOrpeLHoCTbIo
CTankMBaloTCca Te, KTO umeeT
neno ¢ cepsomexaHuamamn” [6,
c. 309]. Heyxenu aBTOp HE Npo4nTan aTm
cTpokn? Takxe NoaobHble NOrpeLwHoOCcTU
BaXHbl gnsa ycunutens ocuunnorpada,
TaM OHU ONpeaensioT reoMeTpuyeckune
uckaxeHusa. [ns 3BYKOBbIX ycunurtenewn
3TN NOrPeLHOCTN HeakTyanbHbl, TeM 60-
nee 4to 3amepxka 253 Hc, NonyyYeHHas
aBTOPOM, AJ11 3BYKOBbIX 4acTOT npeHeb-
pexumo mana. la 1 MmaHunynaumm, KoTo-
pble aBTOp NpoaenbiBaeT C CUFHANOM,
BbI4YMCAAA 3TU UCKAXKEHUSI, BECbMa COMHU-
TenbHbl. A BANSIHWE 3a4EPXKN Ha UHTEp-
MOAYNSALUMOHHbIE UCKAaXEeHUs1 — 3TO BOOO-
we ¢daHTasma: 3agepxka — 3T0 NUHen-
Hbl€e MCKaxeHus. 3aTo y aBTopa nosiBnaeT-
CS BOBMOXHOCTb NOXBACTaTbCS LUIMPOTON
oxBaTa TEMbl U 3HAHWEM 3K30TUYECKMUX
norpewHocTen!

Cnepnyowee 3abnyxaeHune A. Netposa
Hago paccMmoTpeTb 0cob0, NOCKOMbKY
"npen nowna B Macchl”, N yxe NosBAAIOT-



csa e€ nocneposatenu. Uutmpyio asTopa:
"Yem 6osbwe 3aaepxka, Tem 6osbLue
uckaxeH nepsbivi nepuos. lNocmoTpum
CreKTp nepBoro nepuoaa curHana 4acro-
Toni 20 kly. Ha puc. 11 nokasaH crnektp
rapmMoHuk curHana dacrorou 20 kly ...,

LLeccChbl, nNpoucxosime B Takon uenu,
0ABHO WM3y4eHbl U pPacCMaTpuBalOTCS B
pa3zgene "lepexoaHble NPoLecCh” Teope-
TUYECKOM INeKTpoTexHukn [5].

MNMocne 3aMblkaHUsi KOHTAKTOB BbIK/IO-
yaTens S HanpsbkeHWe Ha KoHAeHcaTope

KoadppuumenTol A; n A, Bblpaxarorcs
yepe3 R, C n yactoty. MOMEHT BpeMeHun
t=0 cooTBeTCTBYET MOMEHTY 3aMblKaHus
KOHTaKTOB Bbikfoyatensa S. Mpadwuk Ha-
NPsS>XXEeHWn B 3TON Luenu gna cnyyas, korga
nepuopa, curHana paBeH NOCTOSHHOW Bpe-

ypOBEeHb rapMoHuk paseH -70a6 COCTOMT M3 CyMMbi ABYX HanpsxkeHnui: Menu RC-uenu (ogHa munnucekyHaa),
nokasaH Ha puc. 5. Ha
e HEM XOpOLLO BUAHO, YTO
5 s R BbIXOZAHOE HanpsixeHue
: : — o B nNepBOM nepuone
. : HEeCUHycouaanbHO, 4TO
Bx. ! | R l\ : Boix. J €CTEeCTBEHHO, TakK Kak
Oo—— A1 1 A2 —O G C = Bbix. oHo — cymma cuHycom-
: | _L I/ ' v [bl N 3KCMOHEeHTHI. Mo
. CI ' j 0O Mepe 3aTyxaHus CBO-
: ' 604HOM cocTaBnsioWwen
: ' BbIXOZHOE HanpsixeHune
CTTTTTTTTTTTTTTTTTT st npespawaeTcsi B CUHY-
a) 6) couay, CTaHOBUTCH CUM-
METPUYHbBIM OTHOCMU-
Puc. 4 TENbHO OCWU BPEMEHMN, U
Puc.5
(0,03 %), He3aB1UCUMO OT YPOBHSI BbIXOA-
HOro curHana". Bam He kaxeTcs CTpaH- 100
HbIM, 4TO YPOBEHb rapPMOHUK B ycunurtene
He 3aBUCUT OT ypOBHSA curHana? Ho B aTom
cfly4ae BCE BEpHO: MCKaXeHusi nepBoro ag
nepuoga CUMHycOMAbl He 3aBWUCAT OT g .
amnautyabl. HO camoe uHTEepecHoe, 4To £
OHW COBEPLUEHHO He 3aBUCSAT U OT yCunu- g
Tena! [asalite pa3bepémcsa, noyemy Tak 8
npoucxoauT. KBUBANEHTHasA cxema ycu- §
nMTenss ¢ AOMWHAHTHBLIM NEepPBbIM NOMIO- 8§
COM nokasaHa Ha puc. 4,a [2, 3]. 3pecb §
ycunutens A1 — 6ydep ¢ eanHUYHbIM &
KO3PDOUUMEHTOM YCUNEHURA, HYNEBbIM
BbIXOOHbIM W BbICOKMM BXOAHbIM COMPO-
TMBNeHuaMun. Yeunutens A2 — naeanbHbli 0,1
ycunutenb € KO3GOUUNEHTOM YyCUNEHUS, 1 2 3 4 5 6 7 8 9
pPaBHbIM KO3DDULMEHTY yCUNeHna Mmoae- Homep rapMonmKw
NMpyemMoro ycunutenst u 6eCKOHEeYHbIM
Puc. 6

BXOAHbIM conpoTMBneHnem. dnemeHTbl R
1 C co3paloT nepsbii JOMUHAHTHBIW NO-
NOC ycunutens, Yactorta cpesa obpaso-
BAaHHOrO 3TUMWU 3nemMeHTamu bunbTpa
paBHa 4acToTe nonioca. [ockonbky ycu-
nmtenn A1 n A2 npeanbHble, TO 3TUMU YCU-
NIMTENSIMU MOXHO npeHebpeyb, NPUHSB
KO3pPULUMEHT ycunennsa A2 paBHbiM egu-
HMUE, Y4TO NPUHUMNWNANBLHO HUYEro He
MeHsieT. Toroa 3kBMBaneHTHasA cxema ycu-
nUTEeNss ¢ reHepaTopoM BXOOHOIO CUHY-
COMAAnNbHOrO CuUrHana npespauwiaeTcs B
006bIkHOBEHHYI0 RC-uenb (puc. 4,6). Mpo-

CUMHYCOMAANbHOr0, CO343aBaeMOro NCToY-
HWUKOM BXOOQHOMO CUrHanNa 1 ABnsioLLerocs
NPUHYXOEHHOW COCTaBnfoWen nepexon-
HOro npouecca, U 3aTyxaloLwen 3Kcno-
HEeHTbl, CO34aBaeMol 3apsxalwmmcs
KOHZeHCaTopoM M aiBnsowencs cesobop-
HOW COCTaBnsLWen nNepexogHoro npo-
uecca:

St
Usbix(t) = Aq-sin(2n-f-t + @) + Ay-e RC.

dopmMnpyeTca HeusmeHHblh Ha30BbINn
CABUI OTHOCUTENbHO BXOOHOIO Hanpsixe-
HUS.

MepBbIi Nepuoa, BbIXOQHOFO Hanps-
XEeHUA B NpUHUMNE HecuHycoupanex,
NO3TOMY €ro MOXHO pPa3noxutb B
cnekTp. KoaddurumeHTsl 3TOro pasnoxe-
HUA, ABNSAIOWMECS aMNAMTyaaMn rapmo-
HUK, BbIYUCASIOTCH aHaNUTUYeCkn yepes
K03ddULUMEHTbI Ay 1 A; N 3aBUCAT TONLKO
OT COOTHOLLIEHNS NEePUoAa BXOOHOIO CUr-



Hana W nocTosiHHOW BpemMeHn RC.
Mo3TOMYy OH 1 NONYYNNCH HE 3aBUCALLUM
oT amMnAuTyapl. Npumep Takoro cnekTpa
nokasaH Ha puc. 6. 3HavyeHns koadpobun-
uMeHTa rapmMoHuk Kr Ha puc. 6 otnu-
4alTCa OT NPUBEAEHHbIX aBTOPOM NO-
TOMy, 4TO nporpamMmMma-cumynaTop
Bbluncnsiet Kr ona nepsoro nepuopa
BXOOHOro cuUrHana (B Hawem npumepe
ato 6yneTr oaHa munnucekyHpa). [llo-
3TOMY, HECMOTPsl Ha SIBHO BUAUMYIO
HECMHYCOMAAaNbHOCTb, 3HavyeHune Kr vy
aBTopa MONy4nMnocb Hebonbwum (BTO-
pas nmpuyMHa — Apyroe COOTHOWeEHue
BXOAHOI 4acTOTbl W 4ACTOTbl MOAIOCA).
CnekTp, nokasaHHbIin Ha puc. 6, cooT-
BETCTBYET MOJIHOMY NEepBOMYy nepuoay
BbIXOAHOrO CUFHana, vmelowemy aam-
TenbHocTb 1,2 MC.

WTak, nepsbii NEepMoL CUHYCOMAbI Ha
Bbixo4e noboi uenm, coaepxawimi ka-
TYLWKY WHAYKTUBHOCTM MW KOHAEHCcaTop,
06s3aTenbLHO HecMHyconpaneH. 3ta Hecu-
HYCOWAANbHOCTb Bbl3BaHa MNEpPEexXOHbIMUN
npoueccaMn B LENN N HUKaK He CBsA3aHa
HW C KakumMu cBorcTBamn ycunutens! Tou-
Hee, CNeKTP NepBOro Neprvoaa OAHO3Hau-
HO oNpenensieTcs COOTHOWEHMNEM YacTo-
Tbl BXOAHOIO CUHYCOMAANBHOrO CUrHana c
4aCTOTOM NEPBOro NOMKOCA YCUNNTENS, HO
He C ero NMHeWHoCTbIo. Bonee Toro, no-
ABNEHNE 3KCNOHEHTbI B NEPEXOAHOM NPO-
uecce Boobuie He SABNSETCA HenuHen-
HOCTbIO, 3TO NPOCTO Npu3Byk! Tak 4To, Ha
MOW B3rNAA, Aenas BbiBOAbI, aBTOP He
BCEraa Y4uTbiBa€T OCHOBbI 3N1EeKTPOTex-
Hukn. U, k coxanenuio, y A. lNeTtposa
HaWnMCb NocnepoBateny, NbiTalOWUECH
BBeCTU B 06MXOA HOBbIA NapameTp ka-
4YecTBa 3ByKOBOCNPOU3BEAEHUA.

Danee aBTop NepexoauT KO BTOPOMY
W3 CpaBHMBaEMbIX ycunutenen. U 4to xe
0Ka3bIBaeTCA? A OKa3bIBAETCH, YTO BTO-
PO ycunuteno cobpaH N0 COBEPLUEHHO
Apyroit cxeme! To ecTb AnA Toro, 4To6h!
nokasatb BfIMSHUE 4HACTOTbl NEPBOro
nonioca Ha ycunuteno, aBTop CpaBHUBA-
€T ABa COBEPLIEHHO pPa3Hbix ycTponcTaa!
Ho Toraa pasHuua B ux ceoicteax byaet
B NEPBYI0 04epenb ONPEAENATLCA PA3HU-
e B X CXEMOTEXHUKE, 1 YacToTa nonto-
Cca 0Ka3blBAaeTCA COBEPLIEHHO HW Npu-
yém. Uutupylo: "... B cxeme momenn
3TOro MoaANPUUNPOBAHHOIO YCUNNTENS
... CAenaHbl CnenylLmne N3MeHeHns ..."
hanee cnenytoT aosaauaTb NATb (!) CTPOK
nepevyncneHnuss BHECEHHbIX B CXemy
n3meHeHnin. 3Ta ¢pasa cTaBuMT NOA
COMHEHMEe BCIO CTaTblo N COOTBETCTBEH-
HO Bce BblBOAblI aBTOpa. [103TOMY Aanb-
Helwasn ¢ppasa "[ns Toro 410661 cCpaBHE-
HUe ObI1I0 MakCUMasabHO KOPPEKTHbLIM,
TOKOBbIe pexuMbl pPaboTbl Kackanos
ocrtaBneHbl 6e3 U3MeHeHun", Ha Mo
B3r/154, COBEPLLEHHO HeyMecTHa. Tem He
meHee A. leTpoB namepsiet psg napa-
MeTpoB 3TOF0 ycunutena (npasaa,
ropasgo MeHblle, YeM y NepBOro) u
nenaet Hekue BbIBOAbI: "... CDABHUTENL-
Hble namepeHus AByx monenein YM3Y,
pPas3NyarLLMxXcs B CXeMOTexHuKe, HO C
YacrToTtovi nepBoro rnonwca AYX, BblHe-
CEeHHOro CyLIeCTBEeHHO BbllUE M0J10CHI
3BYKOBbIX 4acToT, roka3ann 3ameTrHoe
npeumyLLecTBo o uesoMy psay napa-
meTpos u xapaktepuctuk”. Ewé 6bi!
XoTsa n 3pecb He ob6ownock 6e3 Heneno-
cTein. Hanpumep, aBTOp NULWeET NPO BTO-
pont YM3Y4: "U3 puc. 15 BugHO, 4TO KOM-

MYTaLMNOHHbIE NCKaXEHNs1 OTCYTCTBYIOT .
Ho Begb Heckonbknmn ab3auamu paHb-
we OH nucan: "YMeHbleHO B ABa pasa
COMNpPOTUBIIEHNE 3MUTTEPHbLIX PE3nC-
TOPOB BbIXOAHbIX TpaH3ncTtopos BK,
BANSIIOLUMX HA KOMMYTALMOHHbIE WCKa-
xeHua". Kak 6yaTto OH He NOMHMUT TOro,
41O cam rosopun? A B 3asBneHun "B
3TOM MOANDUUNMPOBAHHOM BapuaHTe
YM3Y émkocTtb 060MX KOHAEHCATopoB
yBenu4yeHa Ha nopsiaok, 4To yCTpaHuio
¢paszoBbie nckaxeHus nNeTneBoro ycusie-
HUs" pedb NOET O KOHAEeHcaTopax, Co3-
paowux B YM34 cnag A4X B HY-pguana-
30HEe — BXOOHOM KOHZAEHCAaTope W KOH-
npeHcartope B uenu OOC. U B ouepenHon
pa3 aBTop 3abnyxaaeTcs: BXOAHOW KOH-
neHcatop YM34 He BxoguT B netnio
OOC, no3TOMYy HUKAK HEe MOXEeT BNUATb
Ha neTnesoe ycuneHue. Takum 06pasom,
COBEpPLWeHHO O04YeBMAHO, 4TO cnocob
NOBbILWEHNA 4acTOTbl NEepPBOro nonica
AYX, npuMeHEHHbIN A. TeTpoBbIM, KOraa
KOPPEKTUPYIOWNA KOHAEHCATOP LUYHTU-
pyeTtcs pe3ucTopoM, Ha camMoMm pene
HUYero He MeHsieT. WHepunoHHOCTb
CKOppPeKTUpoBaHHOro noaobHbIM obpa-
30M ycunuTens, onpegensiowas ero
yCTOMYMBOCTb M 4ACTOTHble CBOWNCTBA,
ocTtaétca HemsmeHHoW. CHuxaetcsa
NUWb netnesoe ycuneHue B obnactu
HM3KUX 4acTOT, YTO MOBbILAET YPOBEHb
MCKaXeHU Ha HN3KOYaCTOTHOM yyacTke.
MIMeHHO No3ToMy Takoi cnocob "noebl-
WeHna" 4acToTbl NEPBOro MOJCa N He
ncnonb3yeTcss — 310, N0 MoeMy ybexae-
HW0, camoobmaH.

OcobeHHyl0 pocaay Bbi3biBaeT TOT
¢akT, 4TO aBTOp BCTpamBaeT B CTaTbio
COBEPLIEHHO aHTUHAy4YHblEe CYyXAeHus,
6e3anennaunoHHO yTBepxpaas, 4yto "
kopeHb 3na B obueri OOC ...", — 370 He
NPOCTO AE30PUEHTUPYET HENCKYLLIEHHOTO
ynTaTens, a, Ha MOV B3NS4, HAHOCUT Npsi-
MO Bpen, MaTtepuanuCcTn4eckomy B3rs-
Dy Ha SNEKTPOHUKY.

Wtak, pesiomupyem. Cratbsi okasa-
Nnacb HeakTyanbHOW, Kak No CBOeMy 3a-
MbICNy — NONbITKA A0Ka3aTb AABHO U3-
BECTHble (akTbl, Tak U N0 peanu3aumm —
CpPaBHMBAIOTCS COBEPLIEHHO pa3Hble
ycunutenu. Kak cnepcteme, f cuuTaio
Kak MWHUMYM NONOBUHY €ro BblBOAOB
COMHUTENbHLIMU U [ANEKUMU OT pearib-
HOCTW. A HexkoTopble U3 HUX, N0 MOoeMY
MHEHUI0, ABNAIOTCA BOOOWE BpeaHbIMU,
NOCKONBKY OPOXAAIT NOXHOE NOHMMA-
HWe npoueccos, MNPOUCXOAAWNX B
YM3H.
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OT undpoBoi 3ko-

HOMUWKW HUKyda He

cnpsivewbcs, Kak oT

KYOWUHCKOWM UryaHbl: OHa BUOUT U OHEM, U

HOYblO. CnexeHwne 3a KaXAblM 4EHOM

obuiectBa — 3TO 0AHA CTOPOHa unbpo-

BM3auum, Becbma nyrarowas. Ho ectb n

apyras CTopoHa, HaMHoro 6onee BaxHas,

BaXHaa Ana BO3POXAEHUA Benu4us

Poccun — mopepHu3aumsi HapogHOro

X0391CcTBa, 4TO HanomuHaeTt o [lMnaHe

FO3/1PO, o BO3POXAEHUU NNAHOBOrO
X039aKcTea.

Mbl orpaHuuymsaemcsa obcyxaeHnem
Wb 0gHOro HanpasneHusa Mporpammel
«Undppoeas akoHomuka Poccuinckon
®depepaummn» — TONbKO UHGOPMALMOH-
HOW MHOPACTPYKTYPbI, TOYHEE, TENEKOM-
MyHukauuin. OHn, B oOnNpeaenéHHoMm
CMbICne, SBASIOTCHA pewalowmmMm 3BEHOM
BCEWN uNGPOBON IKOHOMUKN.

Ana wnpokoro kpyra yntatenemn, wH-
TEPECYIOWMNXCA COBPEMEHHBIMU Npobne-
Mamu pasBuTUS UHOOKOMMYHUKAUWA,
OypneT nonesHa cneumannucTam n Hay4yHbIM
paboTHMKaM, cneunanu3npylwmnumMmca B
obnactn MoaepHU3aunmn ceTen CBa3un.

3onortapés B. B.

Teopus koauposa-
HUS KaK 3ada4a novcka
rno6anbHOro 3aKkcTpe-
myma / lMop HayyHon
pepakumen akanemu-
ka PAH H. A. Kysue-

uosa. — 2-e wu3g.,
ncnp. — M.: Topsyas
* nMHua — Tenekowm,
2018. — 228 c.: un.
Ve ISBN 978-5-9912-
' 0731-7.
MpenctaBneHbl TeopeTnyeckne un

npukNagHole pe3ynsTatbl COBPEMEHHOMU
Teopun KOAMPOBaHUS Kak 3aA4adqn noncka
rno6anbHOro akcTtpemyma dyHkunoHana
B AMCKPETHbIX npocTpaHcTeax. Pac-
CMOTPEHbI Pa3ninyHble MeTodbl NPOCTONn
Koppekunn owmnbokK Npu  MakcumanbHO
pgonyctTumom ypoBHe wyma. [lokasaHo,
4TO MHOronoporoBble AeKoAepbl, pas-
NNUYHblE BEpcun anroputma Butepbu u
HOBble MeTOoAbl KOOAWPOBAHWUSA YCNELWHO
pewaloT Ha BbICOKOM TEXHONOrMYeCKoM
YPOBHE rnaeBHyld npobnemy Teopuun
nHpopmaum — npoctoe n adPekTnB-
HOoe aekoaupoBaHwe BONU3W FpaHUUb
LLleHHOHa.

na cneumanuctos B 06nactu cuctem
CBA3U, WHXEHEepOB, CTyOEHTOB CTapLumx
KYPCOB, @ TaKX€e aCnupaHToB MaTtemartunye-
CKMX U pagnoTexHmyecknx ¢pakynbTeTos.
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ANTAW. ®unnan PTPC "PTMNL, Pec-
nybnukm Antain” npoBoamMT CTpOUTESb-
HO-MOHTaXHble U HacTpoeyHble paboThbl
no nepesony cetn 3GUPHOro BeLLaHna
nporpammbl "Pagmno Poccuun™ ¢ guana-
30Ha 65,9...74 My, Ha Amana3oH
87,5...108 Mrwu.

Ona 3Ttoro cneuwanucTtel dunanana
yCTaHaBAMBAIOT COBpPEeMeHHOe paauone-
penatouwee o6opyaoBaHe NPpomM3sBoaACTBa
HOBOcMOGMpcKoro npeanpuatnsa "Mukpo-
Tek" B LWECTW HaCenéHHbIX nyHKTax
Pecnybnukn Antain: r. fopHO-AnTamck un
cénax Aktaw, Ourypan, Typasak, Le-
6annHo, WNoray. Bce paboTbl nnaHupy-
eTca 3aBepwnTb [0 KoHua despans
(uctouHmk — URL: http://gorny.rtrs.ru/
tv/analog/rtrs-moderniziruet-set-
efirnogo-veshchaniya-programmy-
radio-rossii-v-respublike-altay/
(22.02.19)).

Mpumeyanune. Bpems scioay — UTC.
Bpems MSK = UTC + 3 4.

18 peBpans Havanacb TpaHCNAUUSA
papguocTaHumm "Paamo Poccun™ co BcTas-
kamm 'MPK "lopHbi AnTan” B HAaCENEHHOM
nyHkTe AxTaw. Yactota BewaHus —
102,0 Mly (nctounnk — URL: http://
gorny.rtrs.ru/tv/analog/rtrs-nachal-
translyatsiyu-radio-rossii-v-sele-
aktash/ (22.02.19)).

AMYPCKASA OBJ1. 11 despansa "Co-
medy Radio” 3a3By4ano B r. CBO6OAHbIN.
BeuwaHve pagnoctaHumn ocyLlecTBnseT-
ca Ha vacTtote 105,2 MI'y (MCTOYHMK —
URL: http://www.gpmradio.ru/news-
page/uid/15351 (22.02.19)).

BYPATUA. MuHucTpy umdpoBoro pas-
BUTUS Poccumn pacckasanu o npobnemax
rocyaapCTBEHHOFO pagvoBeLllaHus B
BypsaTtun. Bctpeya ceHaTopa AnekcaHgpa
Bapdonomeesa 1 MuHucTpa KoHCcTaHTMHA
HockoBa cocTtosinace 30 siHBaps. B xope
Heé BapdonomeeB nonpocun MUHUCTPa
pewunTb npobnemMy rocynapCTBEHHOro
pagvoBeLWaHns U NPUHATb Mepbl NO ero
BOCCTaHOBJIEHMIO B HACENIEHHbIX MyHKTaXx.

Takxe ceHaTop obpaTtuncsa k Hockosy C
BOMPOCOM O TOM, kKak 6yaeT opraHn3oBaHo

TenepagnoBellaHne B TeX HaCenEHHbIX
NyHKTax, KOTOpble He MonagalT B 30HY
undpOBOro BELLAHUS.

Bo n3bexaHue npobnem ans tenespu-
Tenen npu BXoxneHun B undposoe sewa-
HWEe pernoHanbHbIX KaHANOB, MO MHEHUIO
ceHartopa, Heobxoanmo BbipaboTaTb Npu-
eMneMblii MexaHu3m (nctouHnk — URL:
https://arigus.tv/news/item/124426/
(22.02.19)).

BOJIOFOACKAS OBJ1. C 28 aHBaps B
r. YepenoBue BHOBb 3By4YaT NpPOrpamMmbl
pagvoctaHuuu “LLiaHcoH-YepenoBey™ Ha
yactote 105 Mlu. Qo 2017 r. cTaHuus
Bewana Ha yacrtore 69,77 Mly, (uctou-
Huk — URL: http://35media.ru/news/
2019/01/28/v-cherepovec-vernulsya-
shanson#.XFCPy3600xA.vk
(22.02.19)).

C 1 mapTta Havanocb noaranHoe npe-
KpaljeHve NpoBOAHOr0 paavoBeLLaHus B
r. Bonorpe. Npuuyém Bonorpa — nocnega-
HUA HacenéHHbIi NyHKT B Bonoroackoin
obnacTtui, roe nNpoBOAHOE pagmo A0 Cux
nop odpuumanbHo paboTaert. Ycnyramu pa-
OMOTOYEK NONb3YIOTCS BCEro 4YeTbipe Tbi-
csaum aboHEHTOB, MPOBOAHAs pPagMoceTb
o6BeTwWwana, u onepaTop He BUAUT CMbICNa
B e€ noanepxaHun. OTknioveHne byper
BECTUCb Nno3TanHo (uctoyHmk — URL:
https://premier.region35.ru/answerqu-
estion/radio-otklyuchayut (22.02.19)).



KPACHOOAPCKUMA KPAW. MMpaso-
cnasHas pagnoctaHums "Bepa” B r. AHane
BewaeT Ha Hoeou vacTtote 105,9 MIy c
23 aHBaps (uctoyHuk — URL: https://
vk.com/radio_vera?w=wall-
51326921_17473 (22.02.19)).

1 ¢eBpanss HavanocChb BewaHne paamo-
ctaHumn "Hawe pagmo” B . Tyance Ha
yacTtote 94,2 My, (uctouyHuk — URL:
http://multimediaholding.ru/ nacha-
los-veshhanie-radiostantsii-nashe-
radio-v-tuapse-i-mihajlovske/
(22.02.19)).

MOCKOBCKAS OBJ1. PagnocTtaHums
"Mapycst ®M" nosisunace ¢ 3 deBpans Ha
yactote 107,1 My, 8 . KnuHe n ¢ 20 des-
pansi Ha vactote 95,4 MI'y B . KonomHe
(uctoynnkn — URL: https://vk.com/
radiomarusyafm?w=wall-
144294334_2036 un https://vk.com/
radiomarusyafm?w=wall-
144294334 2159 (22.02.19)).

B nogmMockoBHbIX ropogax Tangome v
[ybHe B KOHLE fiHBaps Ha4anochb Belua-
HWe paguocTaHumn “"Paano  poaHbIxX
popor” Ha yactote 91 My (MCTOYHUK —
URL: https://vk.com/radiord?w=wall-
143202128 8123 (22.02.19)).

MYPMAHCKAS OBJ1. B couceTax Xu-
Tenn 3anonsipbsi akTUBHO 06CYXAaloT
oTKNoYeHne pagmocTtaHumn "Mask” B ce-
MW 3anOoNSPHbIX HACENEHHbIX MYHKTaX, OHN
6b1nn BbIKNOYEHbl 1 AaHBaps. YcTapeswmne
nepepatynkn gnanasoHa OIRT 3ameHsaT.

Mo nnany B 6Gnnxainwee Bpems noyTn
BO BCex MyHuuunanutetax "Paguo
Poccun” 6ynet sewartb B CCIR-gnanaso-
He. OupekTtop dunuana PTPC "MypmaH-
cknin OPTMNU" AnekcaHgp OBYMHHUKOB
coobuaet: “B COOTBETCTBUN C COrMaco-
BaHHbIMW aencteuamn mexay BITPK un
PTPC »n nnaHamMn mMoaepHu3aunm cetmn
aHanoroeoro 3GUpPHOro pagnoBeLLaHns C
1 anBaps 2019 r. npekpaleHo BewaHne
pagvokaHana "Mask" B Tepubepke, Ymbe,
Kospope, AnakypTtu, Bapayre, TyMaHHOM
1 Ypa-lybe. B aTnx Hacen€HHbIX NyHKTax 1
B HEKOTOPbIX APYrUX NaaHupyeTcs nepe-
BoA ¢ "Maska"” Ha "Paamo Poccun”. Pa-
60Tbl OyoyT NpPoBOAMTLCA B Te4yewue
2019 r. Heo6x0AMMO BLINONHUTbL PSIA Me-
PONPUATUIA, B 4HaCTHOCTU, NEPEHOC Nepe-
DAaT4nMKoB M NOArOTOBKY HOBOM CETKM Be-
wanma"  (uctouHnk — URL: http://
murman.tv/news/76312-radio-rossii-
v-fm-diapazone-rasshiryaet-ohvat-
veshaniya-v-murmanskoy-obla-
sti.html (22.02.19)).

HWXEFOPOACKASA OBAN. Co-
rMacHO NONyYeHHoM nHdopmaumm ot
"Huxeropoackoro OPTIML", B pam-
kax npoekta ®ryn BIMTPK no nepe-
BOAY PEernoHanbHOM CeTn paauose-
waHua B amana3oH CCIR sewaHue
"Papmno Poccun" Ha Tepputopumn
Huxeropoackoit obnactn 6ynet op-
raHW3oBaHO B COOTBETCTBUU C Tab-
nuuen. B HacTosiwee Bpems "Pagno
Poccun” yxe Bewaet B HuxHem
Hoeropoae 1 Ap3amace Ha 4acTtoTax
93,9 My, n 106,6 Mly, cooTeeTCT-
BEHHO (McTouHmk — URL: https://
vk.com/radionnov?w=wall-
24242046_4529 (22.02.19)).

OPEHBYPICKASl OBJ1. C 11 dpeB-
pans adup paguocTtaHuun "Pagmo
Energy" MoxHO ycnbliwaTtb B . Conb-
WUneuxe Ha wuyactote 102,7 Mly
(nctoyHnk — URL: http://www.

gpmradio.ru/news-page/uid/15355
(22.02.19)).

OPJIOBCKASAA OBJ1. PaguocTtaHumsa
"Pagno MoHTe-Kapno” ¢ 5 ¢peBpans 3By-
ynt B 3dpupe r. Opna Ha uvacToTe
104,8 MI'y, (uctoynnk — URL: https://
vk.com/club87728310?w=wall-
87728310_963 (22.02.19)).

POCTOBCKASl OBJ1. C 1 ¢pespans B
r. PoctoB-Ha-[loHy BO3BpallaeTcs MOC-
KoBckasi ctaHuua "Paano 7 Ha ceMun xon-
max". BewaTb oHa OymeT Ha 4acTtoTe
89,4 Mly. 3Ta pagnocTaHuus 3anyckaeTt-
CA B AJOHCKOWN CTONMULE yXe B TpeTui pas.
"Paguno 7" yxe 6bl10 B MPUEMHMNKAxX pocC-
ToB4aH ¢ neta 2001 r. no oceHb 2010 1, a
Takxe ¢ 3umbl 2011 r. no BecHy 2016 r.,
NPOABUXEHNEM CTaHUUM 3aHUManucb
pasHble xonamHrn. Ha vactote 89,4 Mly,
"Pagno 7 Ha cemun xonmMax” 3ameHsieT aB-
TOHOMHYIO MECTHyl0 cTaHumio "PocTtos
FM", HavaBwyio BewaHue B 2015r
(ucTouHnk — URL: https://newsdelo.
com/2019/01/23/B-poCcTOB-
BO3BpalLaeTcaA-paauo-7-Ha-cemu-x/
(22.02.19)).

CMOJIEHCKASAA OBJ1. 23 gaHBaps
Havanocb BewaHue "Paguo [ava” B
r. CMoneHcke Ha uacTtoTte 89,9 MIy
(nctoynmk — URL: http://www.
krutoymedia.ru/news/5904.htm
(22.02.19)).

PapwocTtaHuusa "PagnoctaHuns Ener-
gy"” ¢ 11 deBpans — Ha u4acToTe
89,3 Mly, B adupe r. CmoneHcka (nc-
ToyHMk — URL: http://media-fm.ru/
enrj/ (22.02.19)). . .

CTABPOMNOJIbCKUN KPAWU. 1 des-
pans Ha4anocb BellaHve pagmoCcTaHuMn
"Hawe pagno”™ B r. Mnxamnnoscke Ha
yactote 96,9 Mly, (unctounmk — URL:
http://multimediaholding.ru/nachalos
-veshhanie-radiostantsii-nashe-
radio-v-tuapse-i-mihajlovske/
(22.02.19)).

TBEPCKAS OBJ1. B r. Kumpsbl B kOHUE
AHBaps Ha 4vactote 91 Ml Hawanocb
BellaHne paamoctaHumn "Pagmo poaHbIX
popor” (ncrtoynuk — URL: https://vk.
com/radiord?w=wall-
143202128_8123 (22.02.19)).

TYNbCKASA OBJ1. C 11 dpespansa apup
pagunocTtaHuun "Pagno Energy” MOXHO
ycnbiwaTte B . EppemoBe Ha uacTtote
107,4 Mly, (nctouHmnk — URL: http://
www.gpmradio.ru/news-page/uid/
15355 (22.02.19)).

YYBALLIUA. B Yyeawun 4 despans
COCTOSINOCb TOPXECTBEHHOEe OTKpbIThe
paguocTtaHumn "Mup". 3dup crtaHumm
6yneTt [OCTyneH BCEM XMUTeNsiM rOpOLoB
Yebokcapbl 1 HoBoyebokcapck Ha 4acTo-
Te 96,5 MIy, (uctounmk — URL: https://
mir24.tv/news/16346578/na-volnah-
pozitiva-radio-mir-nachinaet-
veshchanie-v-chuvashii (22.02.19)).

AMAJNIO-HEHEUKUM AO. 1 despans
"ABTOpaAMoO” Havano BewaHne B ceMn
HacenéHHbix nyHktax AHAO. Tenepb Ha
yactote 102 Mly, nporpammbl CTaHunn
MOFyT yChbiwaTb xutenn cena MNutnsp,
yactota 103,4 MlL oxBaTbiBaeT céna
Myxu, JTonxapwn, OsropT v Lypbiwkapsl,
a yactotra 104 Mluy — céna A308Bbl U1
fopkn (uctoyHnk — URL: http://www.
gpmradio.ru/news-page/uid/15271
(22.02.19)).

3APYBEXHOE BELLAHUE

KMTAN. MNoxoxe, 4to Kutait 3anpbir-
Hyn B KOPOTKOBONHOBOE paAMoOBeLLaHne
"Digital Radio Mondiale” (DRM) cpa3y
AByMsa Horamu. Boobuwe-T1o, nidpactpyk-
Typa DRM cywecTByeT B 3TON CTpaHe yxe
6onee necsaTn neT, HO A0 NPOLNOro roaa
OHa TONbKO MWHOTAAa TecTMpoBanach.
MNepBble perynsipHbie TPaHCASAUMWM Haya-
nuce B Havane 2018 r. na MNekuna.

Ha cerogHawHunin momeHT B KHP pas-
BEPHYTa KpynHenwas B MUpPE KOPOTKO-
BonHosasa cetb DRM-nepepatunkos. [a-
BaniTe NOCMOTPUM Ha €€ CTPYKTYpY.

KopoTkoBONHOBLIN NepepaTymk B lle-
KuHe paboTaeT Ha ceBep Knutaa noutn 24 4
B CyTKW. BTOpOWr nekuHckuin nepeparynk
BellaeT Ha BOCTOYHbIM Kutaih no 84 B
OeHb.

MNepepatunk BO6AM3K T YpyMun Ha
3anape cTpaHbl obecneynBaeT TpaHcna-
uMn gNs UEeHTpanbHOr0 U BOCTOYHOIO
Kntas B TedeHve 14 4 B feHb, B TO BpeEMS
Kak nepepatyunk B Linunkape (nposuHumMA
XannyHusaH, MaHbYxypckass paBHUHA)
paboTaeT 60onee 11 4 B A€Hb 1 NOKPbLIBAET
TEppUTOPUIO 10ra 1 1oro-3anaga Kntas.

C ocTpoBa XariHaHb nepeaaTynk pabo-
TaeT NO BOCEMb 4YacoB B A€Hb Ha AOBYX
YacToTax AN CEeBEPHOro U 10ro-BOCTON-
Horo Kntas. N HakoHeu, KOPOTKOBONHO-
Bbin DRM-nepepaTtumk, pacnosioXeHHbIN
B I KyHbMuHe (npoBuHUMS HOHbHaHD),
paboTaeT exenHeBHO MO BOCEMb 4acoB
ans oxHoro Kurtas.

Takmum 06pa3om, B HacTos-
wee BpemMs cyuiecTsyeT CeTb
DRM-nepepatynkoB, obecne-
YMBaloLLAn NOKPbLITUE MO BCcen
cTpaHe. [ns cpaBHEHUs, Cyn-
TaBLWAsACA A0 CUX NOP KPYMHEen-
wen 8 mmpe DRM-cetb "Bce-
nHauckoro paguo” ("All India
Radio”) Ha AaHHbIN MOMEHT Be-
waet Tonbko 11,5 4 ¢ ogHOro ne-
pepatumka. MHpuiickas Bsewa-
TenbHaa KOMMaHuWSa wnMeeT B
CBOEM COCTaBe eLe Tpn KopoT-
KOBOSIHOBbIX NepepaTynka C
noanepxkon DRM, Ho B HacTos-
wee BpemMs B adpupe umx Het
(nctouHuk — URL: https://
www. radioworld.com/news-
and-business/china-makes-
its-drm-move (22.02.19)).

Xopowero npnéma n 73!



Ansa noseiwmenns yao6¢crea nosb308aHNs COBPeMEHHbIMY Masiora-
6apuTHeIMu UN@PpPoBsIMN ocymuanorpagdpamum Ha OCHOBE MUKPOKOHT-
ponnepa asTop npegnaraet OCHaCTUTb UX aKTUBHBIM BbICOKOOMHbIM
WyrnomMm, KOTOPbIA OKa3bIBAa€T MEHbLUee BJINAHWE Ha U3MepsieMble

uenmn.

erogHsa paguvontodbuTenn akTUBHO UC-

nonb3yloT Hepgoporue manorabapuT-
Hble LMdpoBblie ocumnnorpadbl Ha OCHOBE
MUKpokoHTponnepa n XKW. MNpumepom
MOXeT Cnyxutb ocumnnorpad DSO138.
OH BbINYCKAeTCA YyXe CpaBHUTENbHO
[AaBHO, U €F0 MOXHO NpMOBpPecTn OTHOCU-
TeNbHO HELOPOro N Kak rOTOBOE uaaenve,
n kak Habop pagvoa3anemMeHToB (B TOM
yucne u c kopnycom) ans c6opku. K cnosy,
aHanornyHbIX ocuunnorpados B Npoaaxe,
HaBepHoOe, He MeHee AecsTKa.

B Takux ocuunnorpadax 006biYHO
MCNoMb30BaH He camblli NPON3BOAUTENb-
HbIi MUKPOKOHTPONEp, NO3TOMy Anana-
30H pabo4mx 4acToT, Kak NPaBuno, He npe-

K BbiB. 8 DA1

R1
XP1 51M

R2
51M

R3
51M

TBneHue ocuunnorpada 0KOJ10
1 MOMm). MNoTpebnsembin OY TOK — OKONo
5 MA, 4TO MO3BOMIUT 3aNUTaTb €ro0 Heno-
CpPeACcTBEHHO OT Nnatbl ocuunnorpada.
Cxema ycTpoihicTBa nokasaHa Ha
puc. 1. lNockonbky B KOpnyce MMKpocxe-
Mbl aa OY, 66110 peweHo MCcnonbL3oBaTb
o6a. Mepsblii 3 Hux — DA1.1 — paboTaet
Kak NOBTOPUTESb HANPSXXEeHNA, a BTOPOA —
KaK HEVHBEPTUPYIOLLNIA YCUANTEND U KOM-
neHcupyeTt ocnabneHve curHana B pesmc-
TMBHO-EmkKocTHOM aenutene R1R2R3R4CT.
Ho npwu xenaHnm MOXHO UCNONb30BaTb U
oouH OY. Koroa KOHTaKTbl BblkntoyaTens
SA1 pa3omkHyTbl, Ha Bxog OY DA1.1 no-
cTynaeT TOIbKO NepeMeHHasi COCTaBnsIo-

Pesnctopom R5 yctaHaBnusailoT 06-
wWmin Ko3PPUUMEHT yCcuneHus uwiyna pas-
HbiM eauHnue. KoHgeHcatop C1 — koMm-
NMEeHCUPYIOWMIA, C ero NOMOLLIbIO BbipaBHU-
BatloT AYX wyna Ha BEpXHMUX 4YacToTax.
KonpexcaTtop C2 — paspenutenbHbin, C3
n C4 — 6GnokMpoBOYHbIE NO NUTaHMIO. 3a
CYET 6ONbLIOF0 BXOAHOFO CONPOTUBNIEHNS
QY obuiee BXxoAHOE CONPOTUBAEHME Wyna
Ha NOCTOsAHHOM Toke 6513ko k 30 MOMm, Ha
NepeMeHHOM OHO HEMHOTO MEHbLUE N3-3a
wyHTMpoBaHusa peauctopos R1 n R2
koHaeHcaTopom C1. BxoaHas éMKOCTb Luy-
na — HeCKonbko nNukodapaa.

BONbLWMHCTBO 371EMEHTOB CMOHTUPO-
BaHbl Ha nedyaTtHOU nnate M3 Ponbrmpo-
BaHHOrO C AIBYX CTOPOH CTEKNOTEKCTONMTA
TOoNWMHOM 1,5 MMm. EE yepTéx 1 pacnono-
XeHue 31eMeHTOB Noka3aHbl Ha puc. 2. C
NOMOLLBIO OTPE3KOB JNyXXEHOro nposoaa
yepe3 OTBEpPCTUst B nniaTte M nasbl NO eé
KpasiM COeauHSI0T MeTannn3vpoBaHHbIE
NNOWAaAKN MPOTUBOMONOXHbIX CTOPOH.

B Lyne npyMeHeHbl NOCTOsSIHHbIE pe3u-
cTopbl R1—R3 — MJT, R4 — KBM, KM,
KJIM, C2-33HB, noacTpoeyHbiin — PVZ3A.
OKcuaHble KOHAEHCATOPbLl — TaHTanoBble
D)1 NOBEPXHOCTHOFO MOHTaxa Tunopas-
mepa A unun B, koHpeHcatop C2 — pns
NOBEPXHOCTHOFO MOHTaxa Tunopasmepa
1206, NnoACTPOEYHbIN KOHAEHCAaTop Xena-
TENbHO MPUMEHUTbL KEpaMUYEeCcKnin Mano-
rabaputHbliii, Hanpumep CTC-05RSM, y
Hero MeHblue COMPOTUBNEHWNE YTEYKU U,
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BbiLLIAET HECKOJIbKUX COTEH KUNorepL,.
Ho noao6bHbie ocumnnorpadbl CMOryT
NOMOYb B PELUEHUN MHOFUX Paano-
nodbutenbcknx 3apad. Hanpumep,
OHM paboTaloT Kak namepuTenn gnn-
TENbHOCTU WMMMYNbCOB, KO3bDUUN-
eHTa 3anofIHeHWsl, 4acTOTOMEpPbl W
BONIbTMETPLI. [OBbICUTL NOTPEbU-
TeNbCKMEe KayecTBa Takmx OCLMANO-
rpadOB NOMOXET BbICOKOOMHbIW LUy,
KOTOPbIA NpU NpoBeAeHUn namepe-
HWI OKasblBaeT CYLECTBEHHO MEHb-
wee BAUAHME HA KOHTPONMPYEeMbIA
y3en, 4em 00blYHbilA U3MepUTEeNbHbIN
wyn vnu wyn ¢ pe3ncTMBHbIM Npo-
6HUKOM-aennuTenem.

[nsa akTneBHOro wyna 6bin npume-
HeH QY cTpykTypbl Rail-to-Rail
AD823AR, KOTOpbIA NMeeT BbiCOKOe
BxogHoe conpoTueneHne 10'° Om
(10 TOmM), BecbMa WMPOKNA Amana-
30H 4acToT (4acTtoTa eAMHUYHOro
ycuneHmnsa — 16 MIy), mansie Hanps-
XEeHNe CMeLLeHus, ypoBeHb CcoOCT-
BEHHbIX LLYMOB 1 UCKaXEHW, a TakxXe
cnocobHocTb paboTaTb Ha EMKOCT-
Hylo Harpyaky ao 500 n®d. MNocnepHee —
3TO TO, YTO KakK pa3 HyXHO Npu paboTte Ha
KOakcuanbHblii kabenb aivHon 1..2 M un
BbICOKOOMHYIO Harpy3Ky (BXO4HOE COmnpo-

XP1

100

SA1

C1

Puc. 2

was curHana, korga 3amkHyTbl, — ewWwe n
noctosHHan. LLlyn paboTtaeTt 6e3 nckaxe-
HUI cCUrHana B UHTepBane BXOAHbIX Hanps-
xeHnn ot -5 po +5 B.

K XW1

XP2

ca4

K X$1
K X1

K XS2
SA1

Kak npaBuno, 6onblie HOMUHaNbLHOE
HanpsixeHue. BolknoyaTtens SA1 — niobon
ManorabapuTHbIN OBUXKOBbIA UAK nNepe-
KNtoYaTenb Ha ABa NONOXEHUS.



MnaTta pa3meweHa B nnacrt-
MacCOBOM Kopryce OT Wapuko-
BOM aBTOpy4kn (puc. 3). Cob-
cTBeHHO wyn XP1 — 370 cTanb-
Has WBerHasa urna, npynasHHas
K MeTannn3mpoBaHHOW MnoLaa-
Ke nnatbl. 0N OBWUXKA Bbl-
knoyarens (unn nepeknioyare-
Ns) B KOpnyce caenaHo npsiMo-
yronbHoe oTBepcTtue. CurHanb-
HbI KOakcuanbHbii BY-kabenb
(mobon ToHkMIA rMbBkMiA) 1 pBa
nposBoaa NWUTaAHWUA BbiBeAeHbl
yepe3 OTBEpCTME B KOoprnyce co
CTOPOHbI, MNPOTUBONONIOXHOM
wyny. Ha nnate ocumnnorpada
DSO138 pagoM c BXOAHBIM
pPasbeEMOM €eCTb KOHTPOJIbHbIE
TOYKM — OTBEPCTUS, B KOTOPbIE
MOXHO BMasiTb KOHTaKTbl Ans
NOAKMNOYEHMA NPOBOAOB MnTa-
HUA (puc. 4). YTobbl He nepeny-
TaTb MNONSIPHOCTb MNUTAKOWNX
HaNpPsKEHWIA, Ha nnaTty ocumn-
norpada xenaTefnbHO YCTaHOBUTb OLHO
rHe3710 M OVH WTbIPb U CHAabANTbL NPOBO-
[a NUTaHns OTBETHbIMW pa3bEMamMmn COOT-
BETCTBEHHO.

Cneoyet OTMETUTb, 4TO PE3UCTOPbI
R1—R3 obecneuynBaioT 3awmTy Bxoga OY
OT Neperpyskn Mo HanpsxXeHUio U TOKY,

NOCKONbKY B CJlydae 3/1eKTPU4eckoro
o6paTtumMoro npo6ost NoNyNPOBOAHNKOBbIX
3anemMeHTOB B cocTase OY 3T pe3ncTopsl
OorpaHM4MBaloT TOk A0 6e30MacHOro ypoB-
HA. [Ana 3KcnepyvMeHTanbHOW NpOoBepku
Ha BXOf, Liyna rnoaaBanocb HanpsikeHue
amnnanTtygoi 30 B. BbixogHOW curHan, Kko-

Pe30HaHCHbIX BONTHOMEpP —
mnHaukatop BY-unsnyyenus

b. JEMYEHKO, r. Knes, YkpanHa

lpepgnaraemsii Npubop npeaHasHa4yeH AN OOGHapyXeHus un
HacTpoWkn paguonepenalomnx yCTpoicTe, paboralowmnx Ha 4acTo-
Tax 0,4...100 MIy, Ho MoXeT 6bITb UCMONB30BaH N AN NPOBEPKN
paborocnocobHoCcTH nepepaTYynka COTOBOro resne@doHa, KOHTPOAs
aKosiorn4yeckor 6e30MacHOCTU MUKPOBOJIHOBLIX nevYeii U Apyrux
CBY-ycrTpoiictB. O Hannynn nN3ny4eHUsl CUrHaIN3nNpyeT XOpoLUO
BUAUMBINA CBETOANOAHbIA NHANKATOP.

blcokas 4YyBCTBUTESb-
HOCTb MHAMKATOpa AocC-

TUFHYTa NPUMEHEHNEM B HEM
KoMnapatopa HanpsxeHus
LM393, nHTepBan ponyctu-
MOFO HanpsiXeHUst Ha Bxodax
KOTOPOro  HayYMHaeTca C
noTteHuuana oTpuuaTeNbHOro
nonca NUCTOYHUKA NUTaHUS.
YyBCTBUTENBHOCTb N3rOTOB-

nexHoro npmbopa cpaBHMBaA- X1
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nacb C 4Y4yBCTBUTENbHOCTbIO
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HEYHO Xe, UCKaxancs, HO Wyn He Bbilen
13 CTPOS.

HanaxunBaHne cBOAMTCS K YCTaHOBKE
KoadduumeHTa nepenayn, a Takxe kop-
pekTuposke AYX Ha BepxHel vacTtoTe.
KoadpduumeHT nepepayin yctaHaBnnsaioT
Ha NOCTOSIHHOM TOKe. [lna 3TOro Ha BXxon4,

wyna nopalT MOCTOSAHHOEe
HanpsixeHne B WHTepBane
1...2 B. Namepsast nocTosiHHOe
HanpsHKeHWe Ha BbiIxoAe Lyna,
pe3nctopom R5 ypaBHuBaloT
BbIXOLLHOE W BXOAHOE Hanpsi-
XeHusa. 3aTteM nopaloT nepe-
MEHHOEe HanpsiXXeHue 4acTo-
TOoM 1 K'Y, M aMNANTYAOMN OKONO
1 B. YBennymBaloT 4actoTy Ao
MakcuManbHOW Ans  3TOro
ocumnnorpada (amnantypa
BXOOHOFO HAMNpPSXeHUsT OOJX-
Ha OCTaBaTbCH HEN3MEHHOW) N
NOACTPOEYHbIM KOHAEHCaTo-
pom C1 pobuealoTca paBeH-
CTBa BXOAHOrO W BbIXOOHOFO
HaNPSXXeHWN.

BxopgHoe conpoTtuBnenue
uyna MOXHO YBENVYUTbL B
Heckonbko pa3. Ans a3Ttoro
COMpOTMBAEHNE PE3NCTOPOB
R1—R4 Heobxogvmo nponop-
LMOHAIIbHO YBENINYUTD.

Hon 300...900 mB, a paccmartpusaemoro
npmnbopa — 5...10 MB B nonoce uyactot
0,4...100 MrI'y.

Cxema npubopa wusobpaxeHa Ha
puc. 1. Ero BxogHo KOHTYp obpa3oBaH
KOHOEHCAaTOPOM MepeMeHHONW EMKOCTU
C1 (c BO3AyWHLIM ANINEKTPUKOM) EM-
kocTbio 10...130 nd® n opHOM M3 naTH
CMEHHbIX KaTywek L1, npeaHa3Ha4yeHHbIx
ona paboTbl B cneaylowmx guanasoHax:
| — 0,4..1,2MIy, I — 1,2...3,5 Mly,
I — 3,5...10 Mly, IV — 10...30 Ml'y, n
V — 30...100 Ml'y. CurHan c KOHTypa,
BbINPSIM/IEHHbIA FEPMaHUEBbIM ANOLAOM
VD1 TA507A, nocTtynaet Ha UHBEPTUPYIO-
wwmn Bxoa komnapartopa DA1.1. K Beixoay
KomMnapatopa C OTKPbITbIM KONNEKTOPOM
NOAOKNMIOYEH Yepe3 orpaHnyYnTenb-
HbIn pe3nctop R1 cBetoanon
KkpacHoro cseyeHus HL1. Ceeto-
anop 3enéHoro ceseveHus HL2 —
MHANKATOP BKIOYEHUSI NUTAHUS.

ConpoTtmBneHus pe3ncTopos
R3 1 R4 He ponXHbI 3HAYNTENBHO
pasnuyatbes. Npu 3TOM ycnosumn
nopor cpabatbiBaHUA npubopa
OCTaéTCa NpakTU4eCckn HenameH-
HbIM NPU HanNpPsXeHUN NUTaHua B
npepenax 2,5...5 B. N3mMeHsaa B
HebonbWKUX npepenax conpoTus-
nexHuwe pesnctopa R4, nopor cpa-

1. %

Hana BbICOKOYACTOTHOrO re-
HepaTtopa C KannbpoBaHHbIM
BbIXOAOM. YyBCTBUTENBHOCTb
BOSIHOMEPA B MOJSIOCE HacToT
0,1...100 MI'y oka3anacb paB-

Puc. 1

22 H T']OOH

6aTbiBaHUA MOXHO peryanpoBarthb.
Mpn 3TOM BaxHO, 4TOObLI B OTCYT-
CTBME BXOOHOFO CWUrHana cCBeTO-
anon HL1 octaBancs noraweH-
HbIM.



CMeHHble KaTylwku guanas3oHos |I-1V
(puc. 2) BbLINOMHEHbI B BUAe NPSAMO-
YrONbHbIX PAMOYHbIX aHTEHH Ha Kapkacax
M3 OpraHM4yeckoro cTekna pas3mepamu
45%x70 mm. Katywka puwanasdoHa | (Tam
Xe) HaMOTaHa BUTOK K BUTKY Ha CTepXHe
M3 depputa C MarHUTHOW nNpoHMLae-
MocTblo 600 pasmepamu 16x4x46 mm.
HaMOTO4YHbIEe AaHHbIE CMEHHbIX KaTyliek
npueeaeHbl B Tabnuue. Bece oHn HamoTa-
Hbl npoBoaom M3B-2 pa3Horo anameTtpa
M NOAKI0HANTCA K NPpMBopy C NOMOLLLIO
YeTbIPEXKOHTAKTHbIX Pa3bEMOB.

Ecnn makcumanbHass €MKOCTb UMeloLLe-
rocss KoHAeHcaTtopa CAULWKOM Benuka,
nocnefoBaTefibHO C HUM MOXHO BKJIIO-
YNTb MOCTOSIHHbINA KOHOEHCAaTOopP.

MNpy UCNONb3OBaAHUN MeHee SAPKUX
CBETOAMOAOB, YEM yKa3aHHble Ha Cxeme,
conpoTusneHune peauctopos R1 n R2 ana
MONy4YeHUss O0CTATOYHOW SPKOCTU Npu-
nértcs ymeHbwuTb. [psimMoe napeHuwe
HaNPSXXEHWA Ha NPUMEHSIEMbIX CBETOAMO-
[ax He A0NXHO npesbiwartsb 2,2...2,3 B.

Mpnbop cobpaH B CTaHAAPTHOM Mna-
ctukoBom koprnyce NBAA 46x70x134 mm.

Ecnn npepnonaraercs
ucnonb3oeatb  npubop
TONbKO AN WHAMKAUUKN
CBY-usnyyenusi, cnenyet
OCTaBUTb B HEM TOMNbKO
KaTywKy WHAOYKTUBHOCTU
Anana3soHa V, a kKoHaeHca-
TOP NepeMeHHON EMKOCTUN
yaanute. Mpu aTtom raba-
puTbl npubopa MOXHO
CyL,EeCTBEHHO yMEHb-
WnNTb.

Mpu ncnbiTaHuax npu-
6opa pewncTeylollee 3Ha-
yeHne BY-HanpsxeHus Ha
BbIXOZlEe CUrHan-reHeparo-
pa ©6b10 yCTaHOBNEHO
paBHbiM 1 B, a K ero Bbi-
XOOHOMY pas3beéMy noAa-
K/l0YEeHa aHTeHHa — oTpe-
30K NPOBOAA ASIMHOK 5 CM.
3TOT curHan B amanasoHe
0,4...100 Ml n3roTos-
NeHHbI Npnbop yBepeHHO
perucTtpupoBan C pac-
cTosiima 20...40 cm.

Y106bI  KOHTPONUPO-
BaTb CBY-unsnyyenuve, B
npubop ycTaHaBnMBanachb
KaTywka gmanasoHa V, a
koHgeHcaTop C1 nepeso-
OUNCS B NMONOXEHNE MUHN-
ManbHon émkoctn. Uany-
YyeHne  MUKPOBOJIHOBOM
neun 66110 06GHaAPYXEHO C
pacctosiimsa 0,5...2 m (ans
pPa3HbIX 3K3EeMMNIAPOB ne-

Owana3oH 1 ] 1] \Y) \'
Yacrora, MIy 0,4..1,2 1,2..3,5 3,5..10 10...30 30...100
Yucno BUTKOB 170 31 10 3 1
Avamerp 0,19 0,19 0,38 0,6 1,4
npoBoAa, MM

MUBH
Unayxr ocTh, 1190 128 14,9 1,69 0,222
MKIH

YepTExX neyaTtHOW nnartbl MHAMKaropa
nokasaH Ha puc. 3. batapes GB1 n3 oByx
ranbBaHU4YECKUX 3/1IEMEHTOB TUNopasme-
pa AA, BbikntouaTenb SA1, a Takxe cBeTo-
avopn HL2 ¢ peauctopom R2 Haxopsatcsa
BHE NNathbl.

Mnata paccuMTaHa Ha yCTaHOBKY pe-
3uctopoB MIJIT-0,125, koHpeHcaTopbl
C2—C4 — kepamuyeckue, Hanpumep,
K10-17 nnn KM6. OkcuaHbin KOHOEeHca-
TOp C5 — nMMNOPTHBIN. NepeMeHHbIN KOH-
neHcatop C1 xenatenbHO NPUMEHUTb
NPSAMOYACTOTHbIN, 4TOObI LWKana HaCTpPoOn-
KW NONy4Mnacb NMHEWHOM NO YacToTe.

B oTtcyrctBne ceetoguopa HL2 v nora-
weHHOM cBeToauoae HL1 ot GaTtapewu
GB1 notpebnsietca Tok 0,3 MA, npu ero
csedeHun — 1...1,5 mA. Bbikniovartens
SA1 npumeHéH asuxkoBbi NMNAM1-1M Ha
OCHOBE MUKponepeknoyarens.

YyBCTBUTENIBHOCTb OMWCAHHOFO NpU-
6opa 3aBUCUT OT OENCTBYIOLWEN BbICOTbI
aHTEHHbI, pPOfib KOTOPOW BbIMOAHSIOT
CMeHHbie KaTywku. Mpu Xenanum name-
HUTb UX KOHCTPYKUMIO 3TO HYXHO Y4UTbI-
BaTb. Pacuyétr pencTByloOwen BbICOThI
PaMOYHBIX U HEPPUTOBLIX aHTEHH MOXHO
HanTh B [2].
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yen). ManyyeHne coToBbIX TenedoHOB
duKCcMpoBanocb ¢ paccTosHna 2...4 M, a
paboTatowero Ha usactote 90 Mly pe-
TPaHCNATOPa 3BYKOBOrO COMPOBOXAEHUS
TENEBU3UNOHHbBIX Nepefay MOLHOCTbLIO
10 mBT — c paccTosiHus 1...2 m.
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BonbTamnepmeTp
AN 3NNeKTPOHHOro 3KBMBaJsieHTa

Harpysku

H. CAJIUMOB, r. Pesga CsepanoBckoii o6.n.

peanaraemMbin  MUKPOKOHTpONNep-

HbliA BOfIbTaMNEepMeTp NpeaHa3HayveH
OIS UICNONb30BaHNS COBMECTHO C 3Nek-
TPOHHBLIM 3KBUBANEHTOM Harpysku, onu-
caHHbIM B [1], M npeacTaenseT coboli pas-
BUTUE KOHCTPYKUMW, onncaHHoW B [2].
Mpy HEOBXOAMMOCTN OH MOXET WUCMOMb-
30BaTbCs A1 ONEepaTUBHOFO U3MepeHus
BbIXOAHOFO HanpshXeHusi, Toka Harpysku
nabopaTopHOr0 WCTOYHWKA NUTAHUS WU
KOHTPONA TemMnepaTypbl ero perynampyto-
Lero anemMeHTa.

M3MepsIEMOMY TOKY, CIYXMUT NOACTPOEY-
HbIi pe3ncTtop R3. MI3mMepeHHble 3Have-
HUA HaNPsSXXeHUs 1 TOoKa BbIBOAATCA Ha
KKWN HG1.

JAns HenpepbIBHOrO KOHTPONA Temne-
paTypbl PEFYyANPYIOLLEro 3/IeMeHTa 3ek-
TPOHHOM Harpys3ku cnyxmT umdpoBon
patynk Temnepatypbl BK1, nmeownn
XOPOLUNIA TENNOBOM KOHTAKT C 3TUM 3ne-
MeHToM. Ero temnepatypy Takxe OTO-
6paxaeT XKW. Mpu npesbilueHnn 3apaH-
HOW B mMporpamme TemnepaTtypbl MUKPO-

Ha XKW 6yneT BbiBegeHo coobuieHue
"Pe3ncTtop!!”, BkntoyéH ceetoamon HL2, a
TpaHaucTop VT2 3abnokupyeT 3KBMBa-
neHT Harpy3ku. Pabota 3kBmBaneHta u
BOJIbTAMNEPMETPA B 3TOM C/ly4ae Ha4HET-
CSl TONbKO NMOCe yCTaHOBKM perynsatopa B
NONOXeHNe MUHUMANbLHOrO TOKa.

YepTEX nevyaTHOW nnaTbl BONbTaAM-
nepmeTpa nokasaH Ha puc. 2. [ina noa-
KNIOYEHMS MHAMKATOpa Ha nnaTte ycrta-
HOBNEeHa rHe3aoBasi 4acTb pa3béma X1 —
po3etka PBS-14. E€ oTBeTHas 4acTb
(Bunka PLS-14) coepguHeHa ¢ XKW HG1
XFyTOM NPOBOLOB.

Ana nporpaMMupoBaHUs MUKPOKOHT-
ponnepa K po3etke pasbema X1, oTknio-
4B oT Heé XKW, npucoeamHsoT npo-
rpammaTop. M'e3no 2 — GND, rHe3pno 3 —
VCC, rHe3po 7 — MISO, rHe3po 8 — SCK,
rHe3no 9 — MOSI. Liens RESET nporpam-
MaTtopa COeAMHSIIOT C BbIBOAOM 1 MUKPO-
KOHTpONnepa OTAEeNbHbIM MPOBOAOM.
Pesuctop R6 — Tunopasmepa 1206 ans

K aatsopy
VT1 (puc. 3) R4 10 k SA1 X1
R7 100 VT2 / 1//1
3 FDN337N
2//2 |[12[15
BK1
R6 10 3//3 ||14
DS18B20 S
3 D1 3 llasrall 7
T2 3 C4 100 H ATmega8-16PU HG1
1 I} LreseTjmoy PBo b || 5 /5 || of, - 051
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- 2 7 1l 99 || af— DBY
5| PDO 70 70| D86
PD1 5 |[10/210}| 2 DB5
R3 1k 4l opo 11 11 ppa
+Urx 5 12 12
L RS . Egz 6 111/ Z110 3h5—4 Sgg
KBbiB 7 /|10 k
4 1112 / /121 1
DD1 15 15
+5B A
C2100 1 113/ /13]| af1218] «
i e o :
14/ /14
C1 4
] HA1
——100 mK x L1
~16 B LdHC0905A HL2 100 MKTH
WP34HD
obuw. 1 Keeis 20 DD1
KebiB 8, /
> | c3 RO 1k /!
22 DD1 (D C5
100 & 100 1
Puc. 1 K Bbi8. 21 DD1 T
OCHOBHbIE KOHTPONNep OTKPbIBAET MOSEBOM TpaH- MNOBEPXHOCTHOrO MOHTaxa, OCTasibHble
TeXHU4YeCKue xapakTepucTuKm 3auctop VT2, nomasas 3TMM KoMaHAy noctosiHHble — MJIT unn um nonobHble
3aKpbiTb PEFYNNPYIOLLNIA 3NEMEHT 3KBU-  yKa3aHHOW Ha cxeme molHocTu. Moa-
MakcumanbHoe namepsieMmoe BaJieHTa Harpy3ku, racuT 3enéHblh CBe-  CTpoeuHble pe3nctopbl R2 n R3 — MHoro-
Hanpsxenue, B . ... ... 49,9 (99,9) Toauoa HL1 1 BknoyaeT kpacHbin cBeTo-  060poTHbie Cl1-2B6. [ina namepexus Ha-
MakcumanbHbli U3MepAeEMbIN avon HL2. OnekTpoMarHuTHbIA nanyda-  npsxenus oo 99,9 B conpoTtusneHune pe-
TOK, Ao 4,9 (9,9) Tenb 3Byka NOAAET 3BYKOBbIE CUFHANbI, @  3uctopa R1 HyxHO yBennynTb A0 20 kOM.
MuHUManbHLIN ycTaHaBn- Ha akpaHe XKW nosisnsieTcs coobwieHne KonpeHcatop C1 — okcuaHbiii, C2 —
BaEMbIV TOK Harpy3ku, A .. ....... 0,5 "Meperpes!!”. Takoe cocTosiHne coxpa- K10-17, konpeHcatopbl C3—C5 — Tuno-
N3amepsiemas Temnepartypa, HAeTCA A0 HaxaTusa Ha kHonky SB1, pasmepa 1206 ans noBepXHOCTHOrO MOH-
OC 0...125 nocne yero 6nokuMpoBka 3kBMBaneHTa Taxa. [lpoccens L1 — CM453232-101KL

B ckobkax yka3aHbl 3HauyeHusi, KOTO-
pble MOryT ObiTb AOCTUFHYTbI 3aMEHON
HEKOTOPbIX 3/1IEMEHTOB.

MpuHuunnanbHas cxema BONbTaM-
nepmeTpa u3obpaxeHa Ha pwuc. 1.
HanpsixeHue 1 TOK 3KBMBaNeHTa Harpys-
KW KOHTPOAUpyeT MWUKPOKOHTpONnep
DD1. Namepsiemoe HanpsixeHnune U, no-
cTynaet Ha BxofA ero AUI yepes pe3uc-
TnBHbIn penutens R1R2, a pgenutenem
HanpsxeHnsa U, NponopunoHanbHOro

Harpysku cHuMaeTcs, a paboTa BoOnbTaM-
nepmeTpa BO306HOBNSIETCS.

Haxatnsamn Ha kHonky SB2 nepexnio-
yaloT NpUMBop M3 pexnma oTobpaxeHus
HanpPsXXeHnss U Toka B pexuM oTobpaxe-
HUA noTtpebnsemMoli OT NpoBepsemMoro
WCTOYHMKA MOLLHOCTHY 1 TeMnepaTypbl ero
perynvpylowero anemeHta u obpartHo.
Ecnu npu BKNOYEHUW BOnbTamMnepmerTpa
NepeMeHHbIN pe3ncTop — perynaTop
TOKa Harpy3ku B €€ 3KBMBAJIEHTE HE Haxo0-
ONTCS B MONOXEHNN MUHUMANbHOFO TOKa,

Tnnopasmepa 1210 gna NnOBEPXHOCTHOIrO
MoHTaxa. KHonku — TC-018. Mpu Heobxo-
OMMOCTU CBETOAMOAbl U KHOMKU MOXHO
BbIHECTW Ha NEepPeaHIo naHenb kopnyca
npubopa. Boeiknioyatens SA1 — noboro
Tvna. LUndposon aatunk TemnepaTtypbl —
DS 1820 (DS18S20) unn DS18B20. Ero tTvn
nporpamMma pacno3HaéTt aBTOMaTU4eCcKu.
Cxema 3KBMBaneHTa Harpy3kmn n3obpa-
xeHa Ha puc. 3. OHa oTnanyaeTca oOT
onybnukoBaHHOM B [1] TeM, 4TO Ha Hen
nokasaHbl MecTa NOAK/IIOYEHNST BONIbTaM-
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KaHus. Ecnn Takas HeobGxo-  Topa HyxHO yBenuuutb Ao 10 BT. YT1obbI
R2 200 k DA1 ¢ +Uy OWMOCTb BCE-Taku BO3HWK-  perynnpoBaTb TOK Harpysku 6onee nnas-
> LM358N saumra HET  HYXHO obazarensHo  HO, NOcneaoBaTeNbHO C NEepPeMeHHbIM
z /| R1 . NOAKNIOYNTL napannenbHo  pPe3ncTtopoM R2 MOXHO BKAOYUTL eLe
§XT1 7|10k _DA11 R3 10 VT1 koHaeHcaTtopy C2 pe3ncTop OaMH NepeMeHHbI Pe3ncTop COMpoTMB-
S +o—4 23|:>oo R IRL2910 conpotueneHmem 1 kKOm. nexvem 20 kOm.
z 4] o s Ha pwmc. 4 npuBenéH Ha puc. 5 nokaszaHo kpenneHune pat-
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Q T neHa Ha nnockoh ctopoHe CnegyeTt 3amMeTuTb, YTO Hambonee TOYHO
g +Urx pebpucToro TennooTeoAa TEMNOBOW pexum paboTbl TpaH3McTopa
S + c2 + €3 R4 pa3mepamm 115x105x20 MM xapakTepu3dyeT TemnepaTtypa ero kKpwu-
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T T 06 BOAbI 3TOr0 TPaH3WCTOPa HOBUTb EFO HA TEMIOOTBOAE TPAH3UCTOPA,
u COrHyTbI MO, NMPSAMbIM YriioM  064yBaeMOM He MOoKa3aHHbIM Ha CXeme
M npunasiHibl K COOTBETCT-  BEHTUASITOPOM, A3ET CYLUECTBEHHO 3aHW-
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nepmeTpa, a MOWHOCTb pe3ucTtopa R4 (B
opurnHane R1) ymeHbweHa po 3 BT
Ynanén pe3auctop R2 opuruHana. Ero ponb
Tenepb BbINONHAET NOACTPOEYHbIN pe3unc-
Top R3 BonbTamnepmertpa. [MoaTomy
HegoNnycTMMO Mnonb3oBaTbes aopaboTaH-
HbIM 3KBUBANEHTOM, HE NOAKNIOUMB K HEMY
onncaHHbIN BONbTamnepmeTp. 3T1o npuse-
0ET K NOTHOMY OTKPbIBaHWIO TPaH3UCcTopa
VT1 n pabote npoBepseMoro UCTo4HMKa
NPaKkTUYeCKn B PexXmnMe KOPOTKOro 3aMbi-

waakam. Co cTopoHbl pébep TennooTsoaa
YCTAHOBMEH BEHTUNSAATOP C HanpsiXeHnem
nutaHna 12 B u TokoM noTtpebneHusn
0,12 A.

Ons noaxnioyeHns nNpoBepsieMoro mc-
TOYHMKA Ha nnate 3KBMBAseHTa npeny-
CMOTpEHbI ABe NPUMOOpPHbIE KnemMMbl XT1 1
XT2 cOOTBETCTBEHHO KPACHOro U YEPHOro
useta. Pe3nctop R4 (patymk TOKa) —
SQP-3. Ecnu Heo6xo0aMMOo AOBECTU TOK Ha-
rpy3km ao 9,9 A, MOWHOCTb 3TOro pe3uc-

NEH HENOCPEACTBEHHO Ha KOPMyce TpaH-
31MCTOpa, TOYHEee, Ha ero KPenéxHom u

1 2. 3 ﬂ%e
7
%ﬁ (3]

(\

Puc. 5




TennooTteoAswem dnaHue. MeaHbie nna-
CTUHbI 6 1 8, Mexay KoTopbIMU 3axar aaT-
4YuK, U3roTOBNEHbI U3 Takux xe ¢naHues,
V3BNEYEHHBIX M3 HEeUCNpaBHbIX TPaH3uU-
CTOpoB. Mexay nnactuHamun BCTaBneHa
mefaHas BTynka 3.

Becb y3en npuxar k TennooTsoay BUH-
ToMm 4 c waiiboii 5. Nepepn ero c6opkoit Ha
conpukacaloumecs NoBEPXHOCTN TpaH3n-
cTopa 2, nnactuH 6 n 8, patumnka 7 HaHe-
CEH TOHKMI CNoi TensonpoBOAHOM NacThbI.
YT106bl MOBBLICUTL TOYHOCTb WU3MEPEHUSA
Temneparypsbl, y3en xenarenbHO HaKpbITb
KOXYXOM, YMEHbLLAIOWNM NOTEPU Tenna.

Temnepatypy kpuctanna TpaHauctopa
VT1 nporpamma Bblaucnset no dopmyne

Ty=Tc +Rayc P

roe T, — Temnepartypa kpuctanna, °C;
Tc — TemnepaTtypa kopnyca TpaHaucTopa
(nokasaHus partyuka), °C; Re,c — Tenno-
BOE CONPOTUBIEHNE MEXaY KPUCTaNIoM n
kopnycom, °C/BT; P — paccevBaemas
MouwHocTb, BT. CornacHo cnpaBoO4YHbIM
haHHbIM TpaH3uctopa IRL2910, makcu-
ManbHas [onyctumasi temnepartypa ero
kpuctanna 175°C, a Ry = 0,75 °C/BrT.
OpHako B nporpamMme Temneparypa cpa-
6aTbiBaHNS 3aLWMTbl 3a4aHa C HEKOTOPbIM
3anacom — 140 °C.

KoHndwurypauuna MUKpPOKOHTpoOnnepa,
3anporpamMmmMupoBaHHas CorfiacHo Tabnm-
ue, obecneunBaeT ero TakTtuposaHue OT
BHyTpeHHero RC-reHnepaTopa vacToToW

Paspapg, Cocr. Pa3pag Cocr.
RSTDISBL 1 BODLEVEL 0
WDTON 1 BODEN 1
SPIEN 0 SUT1 1
CKPOT 1 SUTO 0
EESAVE 1 CKSEL3 0
BOOTSZ1 0 CKSEL2 1
BOOTSZ0 0 CKSEL1 0
BOOTRST 1 CKSELO 0

1 - He 3aNPOrpamMmunpoBaHoO;
0 — 3aNpOrpammmupoBaHo.

8 Ml'u. B Takom pexume npeaHasHavas-
wmecsa ois NoAKIoYeHNs KBapLeBoro pe-
3oHaTopa BbiBoAbl XTAL1 1 XTAL2 ctaHo-
BATCA NMHUAMW BBOAA/BbiBOAA 06uLlero
Ha3HaveHunsa PB6 n PB7. B paccmaTpuBsae-
MOM CJlyyae 3Tn INHUN NCNONb30BaHbI ANs
opraHusauuu obmeHa ¢ XKW no sBocbmun-
paspsaHon WWHE AaHHbIX. AL MUKPOKOH-
Tponnepa paboraer ¢ BHYTPEHHUM UCTON-
HUKOM 06pa3L0BOro Hanpsixexus 2,56 B.
KannbpytoT BonbTamnepmeTp no o06-
pas3uoBbiM Npubopam C NOMOLLbLID NOA-
CTpOEYHbIX pe3nctopoB R2 (no Hanpsxe-

HuskoyactoTHas npucrtaBka
K n3MepuTenio Jo0poTHOCTH

E4-11

B. BYTKEEB, r. JTio6epubl MockoBckoii 0611.

apgmontodbuTenn 4YacTo CTankMBalTCA C

HEeO6X0ANMOCTbLIO U3MEPEHUS NHOYK-
TUBHOCTU N AOBPOTHOCTU BbICOKOYACTOT-
HbIX KaTywek. Kak v3BecTHo, 3TOT npo-
uecc TpebyeT onpeAenEHHON TwaTenbHo-
cTu. Mpn aToM cypporaTtHbie yCTPOMCTBa,
WN3roTOBNEHHbIE HA "CKOPYIO PyKYy"”, MOryT
NPUBECTU K 3HAYUTENbHbIM Oowwmnbkam wn
norpewHocTsam. B 1o xe Bpemsa Hepeako
BCTpeYaloTCs ycrapeswwne npodeccuo-
HanbHble NpUBOpPLI, KOTOPbIE C YCNEexom
MOXHO NpucnocobuTb Ons AomMaluHen
nabopatopuun. OanH n3 Takux — wname-
putenb pobpoTtHoctn E4-11. MpepHas-
HayeH OH s paboTbl B UHTEPBane 4acToT
30...300 Ml'u, oaHako npwu
HeobXoANMOCTN ero MOXHO
C MUHWUManbHbIMKU 3aTpa-
Tamu npucnocobuTtb U ans
n3mepeHuii Ha bonee HU3KNX

M, HOMUHa”Nbl KOTOPbIX HA HEW He yka3a-
Hbl, — 3NEeMEeHTbl KOHCTPyKuun 6noka.
Mpu o06bl4HOW paboTe wu3mepsemyto
KaTyWwKy WHOYKTUBHOCTU MNOAKOYAIOT K
knemmam Kn3 n Kn4. Curnan ot BCTPOEH-
Horo B npubop reHepatopa BBOAAT B
obpasoBaBwMiica nocnefoBaTeNbHbIN
KOHTYp Yepes pa3bém LU2 n nHayKTUBHBIN
penutenb Hanpsxenus L1L2. N3meHsan
4acToTy reHeparopa wunm E€MKOCTb nepe-
MeHHOro konaeHcaTtopa C6, pobusatorca
pe3oHaHca.

Ha yacTtoTax 3HaunTensHo Huxe 30 MMy,
BXOAHOW nmneaaHc penutens L1L2 cavw-
KOM HU30K AN HopMabHOW paboTbl reHe-

yacroTax. [1pyn aTOM HMKako-
ro BMeLLaTenbCcTBa B CXEMY U
KOHCTpyKUuio npubopa He
TpebyeTca. XoTa ToYHOEe on-
peneneHne 0o6pOTHOCTN U
VHAOYKTUBHOCTU KaTylwek Ha
3TUX YacToTax CTaHeT BO3-
MOXHbIM TONIbKO MeToAammu
pPaccTponku No EMKOCTU Unun
no 4acTtoTe, OMNUCaHHLIMU
cooTtBeTcTBEHHO B n. 10.2.2
nn. 10.2.3 pokymeHTa [1].
Ha pwmc. 1 nokasaHa
cxema "Bnoka unamepwurenb-
Horo" npubopa E4-11. feTa-

Huo) n R3 (no Toky). PaboTy 3awmThl
TpaH3UCTOpa 3KBMBANEHTa Harpysku oT
neperpesa s NPoBepsis cneaylouwmm o06-
pa3om. lMoaxniounn K 9KBUBANEHTY Ha-
rpy3ku UCTOYHUK W, 3a4aB noTpebnsemyto
OoT Hero mowHocTb 55 Bt (27,5 B, 2 A),
BbIKJIIOYUS BEHTUNSATOP. Yepes HeCcKoNbko
MUHYT, KOraa Temneparypa kopnyca TpaH-
3uctopa pocturna 98 °C, cpaborana 3a-
wmTa. OKBUBANEHT Harpysku 6bin 3abno-
KUPOBaH C nojayen Bcex npeaycMoTpeH-
HbIX CUrHanoBs. [py MOLLHOCTW Harpy3ku
45 Bt oHa cpabortana npu 105°C, a ¢
BKJHOYEHHBIM BEHTUIATOPOM Y MOLLLHOCTH
95 BT — npwu 68 °C. IkcnepumeHTbl Npo-
M3BOAVNCH NMpY Temneparype OKpyXato-
uiero Bo3ayxa 18 °C.

JINTEPATYPA
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paTopa, Aaxe ecnn 3aMeHUTb ero BHeL-
HUM 6onee MolHbIM. ina namepeHuii Ha
Takux 4acTtoTax, Bkao4yas n nobutenb-
ckne KB-auanasoHbl, § n3rotosBun K npu-
6opy E4-11 npucraeky, cxema KOTOpoU
n3obpaxeHa Ha puc. 2. E€ npoobpa3s 6bin
HalrileH B KOHCTPYKLMKW, ONUCaHHOM B [2].

Wtbipn XP1 n XP2 npuctaBkun BCTaB-
NAT, He BCKpbiBas Npubop, COOTBETCT-
BEHHO B ero knemmbl Kn2 u Kn1. Knemmbl
Kn3 n Kn4 ocrtatorca cBob6oaHbIMN. BHyT-
PEeHHWe reHepaTop v UHAYKTUBHbIN Aenn-
Tenb B paboTe Tenepb He y4yacTBYIOT.
Curnan BHewWHero reHeparopa nocrtynaet
yepes pas3bém XW1 n numetowmincs B npu-

XW1
"leneparop”
..L "
C1
100
KKn2
3lc2-c4 " "
3 3300 E4—11
Puc. 2 KKn1
CTaBke EMKOCTHbI Aenutenb

HanpsixeHus C1—C4. Mopaknio-
YeHHas K rHésgam XS1 n XS2 npu-
CTaBku KaTtywka L, obpasyeT no-
cneposaTtenbHbI konebaTenbHbIN
KOHTYp C koHaeHcaTopamu C6—
C8 "Bnoka u3mepuTenbHOro".
Janee curHan c aTUx KOHAEHca-
TopoB npubop E4-11 obpabarbi-
BaeT Kak 06bl4HO.

CymmapHas €MKOCTb KOHAEH-
catopoB C2—C4 npucTtaBku
ponxHa 6bitb B 100 1 6onee pas
60nblUe MakCUMaNbHON EMKOCTU
nepemMeHHoro koHgaeHcatopa C6
(cm. puc. 1). Yem ona 6onbLue,
TeMm TouHee ByayT n3mepeHbl UH-
AYKTUBHOCTb M AOOPOTHOCTb Ka-
Tywkn. Yem MeHblwe EMKOCTb



koHaeHcaTtopa C1, Tem MeHblien 6yper
Harpyska Ha reHeparop, HO Tem 6onbluee
HanpsaxeHue OT Hero notpebyetca ons
3HAYMTENBHOMO OTKJIOHEHUS CTPENKN NpU-
6opa E4-11 npu pe3oHaHce.

OCHOBOW KOHCTPYKUUW NPUCTaBKu no-
cnyxuna ¢groponnactoas nnactuHa, Ha
KOTOPOM 3akpernieHbl BUHTAMW MeaHble

wuHbl (puc. 3). B kavectse XP1 n XP2
npumeHeHbl n3obpaxEeHHbie Ha puc. 4
camogenbHble TpybyaTbie BCTaBKu B rHE3-
na knemm npubopa. OHn n3roToBneHbl U3
yNpyroro naTyHHOro nucTa v npunasHbl K
MeaHbIM WuHam. XS1 n XS2 — rHéspa ot
KPYbIX HN3KOYACTOTHbIX Pa3beémoB. Bbi-
COKOYaCTOTHbIM pa3dbém XW1 — baroHerT-

Y3en KOHTpoONa pa3paaku
JINTUEro akKKymMmysisTopa

C. I"IUBUH, r. MockBa

3NEeKTPOHHbIX YCTPOMCTBaxX C aBTO-

HOMHbIM NMUTaHWEM HameTwunacb Yc-
ToMuuBas TeHaeHumns npumeHenus Li-lon
n Li-pol akkymMynatopos HOMWHabHbIM
Hanpsxenuem 3,7 B. Cpegu atux ycrt-
POICTB eCTb Takue, KoTopbiM TpebyeTtcs
cTabunbHoe Hanpsxenue nutaHus 5 B.
Kak npasuno, oHn B 3TOM ciyyae coaep-
xar nosblwatowmii DC/DC-npeobpasosa-
TeNb C BbIXOAHbIM Hanpsxenuem 5B. O
KOHTPOJEe pa3paakv NMTUEeBOro akkymyns-
TOpa B HUX U NONAET peyb B CTaTbe.

R1"240

Puc. 1

MN3BECTHO, Y4TO ANIA KOHTpoONns 3a pas-
PAOKON akkyMynsiTopa none3Ho BCTPOUTb
3NEKTPOHHbIA y3en (AeTekTop NOoHuXe-
HWS), BblOAOWMA CUrHAN paspsaxv npu
CHUXEHUU HanpsixkeHus akkymynsatopa
06bivHO oo 3,3 B. KoHeuHo, paboTa ycT-
porcTBa MOXET NPOAOSIXATLCS A0 MOMEH-
Ta cpabaTbiBaHUS BCTPOEHHOW B akKymy-
NATOP 3aWmThl, €CNN TaKOBas UMEETCS, HO
npu Hanuuum curHana byaeTt AOCTaTOYHO
BpPEeMEeHU Ans aanbHenwux AencTsui,
Hanpumep, noaxnounTs 3Y.

OcHoBHOe TpeboBaHwe, npepbsiBnsie-
MOe K Y31y KOHTPONsi, — Manoe cobCTBeH-
Hoe noTpebneHne Toka, NOCKONbKY OH He
OONXEH BAVATb Ha NPOAOIKUTENbHOCTb

paboTbl BCEro ycTponcTBa OT aBTOHOMHO-
ro uctoyHuka. Kpome TOro, oH AOnXeH
coaepxatb MUHUMAbHOE YNCNO 3NEMEH-
ToB. CxemMa y3na KOHTPONS pas3psaku
akKymMynsTopa, OTBevyalowero, no MHe-
HWIO aBTopa, NepeyucneHHbiM Tpebosa-
HUAM, npuBeaeHa Ha puc. 1. MNoTtpebns-
eMbIil UM TOK B AEXYPHOM pexume — He
6onee 5 MkA, npu cpabaTtbiBaHUM U NO-
paye curHana — He 6onee 10 MKA. Y3en
cobpaH kak komnapaTop HanpsxeHus Ha
ManomouwHom TpaHaumnctope VT 1 cTpykTy-
pbl p-n-p u Tpéx peauctopax R1—R3.
KpacHbiM UBETOM BblAeNeHbl LWTaTHbIE
akkymynstop G1 n DC/DC-npeobpa3osa-
Tenb C BbIXOAHBIM CTabWNbHBIM HaNpPsxe-
Huem +5 B. HomuHanbl conpotusneHun
peauctusHoro genutens R1R2 B uenu
6a3bl TPAH3NCTOPA W HAarpy304HOro pea3unc-
Topa R3 B KONNEKTOPHOM Lenu paccyura-
Hbl Tak, 4TOObI TOK Yepe3 Pe3nCTUBHLIN Ae-
NUTeNb U KONNEKTOPHLIN TOK NPW OTKPbI-
TOM TpaH3ucTope Obln NPUMEPHO PaBHbl,
a 3HayuT, Tok 6a3bl 6yaeT MHOro MeHbLLE.
3710 obecneunBaeT ctabunbHoe ynpaene-
HWUEe COCTOSIHMEM TPaH3UCTOpa Hanpsxe-
HUem Ha pesucTtusHom penutene R1R2,
noAKMIO4EHHOM K BbiBOAY 6a3bl — MHBEP-
TUpyloweMy Bxoay komnapaTopa.
OnopHoe HanpsixeHue ans HenHBepPTH-
pylouwiero Bxopga komnaparopa (BbiBOA
3aMuUTTEpa) — BbIXOAHOE HanpsaxeHne +5 B
DC/DC-npeobpasoBaTtensi. M3 BXOAHbIX
XapakTepuCTUK TpaH3NCTopa cneayerT, 4To
Manble U3MeHeHus Hanpsikenus 6asa—
3MUTTEP NPUBOANAT K 3HAYUTENbHLIM N3-
MeHeHusM Toka 6a3bl, a 3HauuT, U Toka
KOnnekTopa, NoO3ToMy ANs 3afaHHbIX CO-
npoTtusnenunin penutens R1R2 npw Hanps-
XeHun Ha akkymynsatope 6onee 3,3 B

Hbli C BOJSIHOBbIM CONPOTUBNEHUEM
50 Om. KoHnpencatop C1 — nioboii kepa-
muyeckuin. KongeHcatopbl C2—C4 —
6e3BbIBOAHbIE AJ19 NOBEPXHOCTHOrO MOH-
Taxa.
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TPaH3UCTOP 3aKpbIT, @ MEeHee — OTKPbIT.
CoOTBETCTBEHHO HANPAXEHWe Ha pes3uc-
Tope R3 mensetca ot 0 go +5 B. lNuctepe-
3UC NepekNioyYeHns (OTKPbIT/3aKpbIT) —
okono 10...20 MB, » OH He3HauYUTENbHO
3aBUCUT OT KoadduumeHTa nepepayun
Toka hyy3 TpaH3ucTopa. Ana ymeHblueHus
rmcrtepeauca, ecnm 3To Heobxoanmo, cne-
ayeT NPUMEHUTb TPaAH3NCTOP C BoNbLLNMKN
3HaveHnaMn hys (40 500 n 6onee). Tun
TpaH3ucTtopa — nboN ManoMoulHbIN
CTPYKTYpPbl pP-N-p M ManbiM 06paTHbIM
TOKOM konnekTopa. B HanaxvusaHun ysen
He HyXaaeTcs.

HanpsixeHue C Bbixoga y3na KOHTpPONs
MOXHO NoAaTth Ha y3en nHaMKaumm, KoTo-
pbIi AOMKEH NMETL BXOAHOE CONpPOTUBNE-
Hue He meHee 1 MOMm. B kayecTBse npume-
pa Ha puc. 2 NokasaH y3en nHamkaumm Ha
noneBoM TpaH3UCTOpPe W CcBeToauoae.

KR3

Obwnin
Puc. 2

Hymepauus 3neMeHTOB NpPOAOIXEHa.
BmecTe ob6a y3na o6pasyioT cynepsu3op ¢
0OBOJIbHO 6ONbLUIMM BbIXOAHLIM TOKOM.
[ns noBbileHNa 3KOHOMUYHOCTU cneayeT
NPUMEHUTL SIPKNIA NN CBEPXbAPKUIA CBE-
Toamopn noboro cBeveHusa, B TOM Yucne 1
MUraioWmii, a xenaemMyio SpkocTb caeve-
HUA YCTaHOBUTbL NoAboOpKOW peaucTopa
R4.

OTOT y3en MOXHO NPUMEHUTb Ans
KOHTPONA pa3psaakn akKymynaTtopoB Apy-
roro TMNa Wnu ranbBaHUYECKUX INEeMeH-
ToB. B aTOM Cnyyae nopor nepeknioyeHns
MOXHO M3MeHUTb NoabopKoV pe3uncTopa
R1.



BecnepeOOWHbIN UCTOYHUK
nutauma S B, 1 A
A. BYTOB, c. Kyp6a fipocnasckoii oén.

Mpegnaraembii UCTOYHUK nNpeaHa3Ha4YeH AN NMATaAHUA MOCTO-
SIHHBIM HanpsHkeHnem 5 B pasnun4yHbix MOOGUIbHBIX annapaToB v ANs
3apsiAKvN BCTPOEHHbIX B HUX aKKyMynssTOpoB. PaboraTtb OH MOXeT KaK
orcetu ~ 230 B, Tak U OT yCTaHOBJIEHHbIX B HEM JINTUNA-UOHHbBIX aKKy-
mynsTopos 60bLIOH EMKOCTH.

erogHs WWPOKO PpacnpoCcTpaHeHbl  paavoBellatenbHbix nporpamm. bonbnH-
Hepoporve DVB-T2 TeneBuM3noOHHble  CTBO Takux NPUCTaBOK BO Bpemsi paboTbl
npUCTaBky ANa NpUEMa UM@PpPOoBLIX TENE- N CUNBbHO HarpeBaloTCs n HebpexHo cobpa-

e

Hbl. [0 3TUM NpuUYMHaAM KX HAOEXHOCTb
HW3Ka, @ CPOK CNYXObl 3a4aCTYI0 HEBENUK.
Ecnn pemMOHT cromaBslieincss npucTaBku
HeuenecoobpaseH WM HEBO3MOXEH,
MOXHO WCNONb30BaTb €€ KOMMAKTHbIN
KOPMYyC N HEKOTOpbIe Y3/ibl B Pa3iNyHbIX
pPaanoNobUTENBCKMX KOHCTPYKUMSX.

B npepnaraemMoi KOHCTPyKUWM WC-
nonb30BaHbl AeTann OT TEeNEeBU3NOHHOW
DVB-T2 npuctasku ORIEL202 n kopnyc oT
Heé. OT neyaTHOM nnaTbl 3TON NPUCTaABKU
oTpe3aH dparmMeHT (3enéHbll cneea Ha
puc. 1) C eé UMNyNbCHbLIM Y3/I0M NuTa-
HUS, KOTOPLI cobpaH No TPaauUMOHHON
cxeme Ha Mukpocxemax FSDH321 n AZ431
(TL431). Ero nonHaa npuHuuMnuanbHas
cxema He COCTaBnanach, HO AN NPpUMeHe-
HWUSI B ONUCbLIBAEMOM UCTOYHUKE y3en Obin
nopaboTaH.

MocnepoBaTensbHO C NNABKOW BCTaBKOM
FUSE1 ycTaHOBREH oOrpaHuynsalowmn
OpOCOK TOKa Npw BKJIIOYEHUUN B CETb He-
BO3ropaemMblii pe3vucTop COMpPOTUBAEHU-
em 51 Om n mowHocTbio 2 BT. Mapannens-
HO OKCUAHbIM KoHaeHcaTopam EC2, EC3
CO CTOPOHbBI X BbIBOAOB NpuUNasiHbl kepa-
Muyeckne KOHAEHcaTopbl AN NOBEpX-
HOCTHOrO MOHTaxa EMKOCTbI0 No 15 MkD.
Mexay BeiBogamun 1 1 2 mukpocxembl U3
AZ431 npunasH pe3ucTop conpoTusne-
Huem 124 kOMm, 4TO yBENNYNNO BbIXOQHOE
HanpsixeHwe y3na ¢ 5,02 no 5,3 B.

Y BCeX OKCUAHbIX KOHAEHCATOPOB ObINIO
nposepeHo 3MC. OHO oka3anocb CnwLL-
KOM 60NbWUM Yy NOAKMOYEHHOIO K BbIBO-
ay 2 mukpocxembl U1 FSDH321 okcuaHo-
ro koHgeHcatopa Ha 47 mk®, 25 B. OH
6bin 3aMeHEH KoHaeHcaTopom 47 mkd,
35 B, napannenbHo koTopomy 6bin npwu-
nasH KepamMuyeckuini KoHaeHcaTtop Ans
NOBEPXHOCTHOrO MOHTaxa EMKOCTbIO
1,8 Mk®. Ha kopnyCc OKCUAHOro KOHAEH-
cartopa 10 mk®d, 400 B 51 Hapen Tepmoyca-
XuBaemylo Tpyoky, 4ToObl 3aWmUTUTL ero
OT COMPUKOCHOBEHWSI C APYruMu aertans-
mu. K BoiBogam 6—8 mwukpocxemb U1
npunasn TeniooTBoa — MeJHyo nnacTu-
Hy nowaaplo 2 cM2. Y4TuTe, OH HaxoamT-
CSi NOJ, BbICOKMM CETEBbIM HanNpsixXeHNeM.
Bce npuBenéHHble Bblwe MNO3ULMOHHLIE
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KMoYeH k cetn ~230 B, a BbikoYaTenb
SA1 3amkHyT, HanpsixeHne okono 5,3 B ¢
BbIxoaa moaynsa U1 (aTo n ecTs y3en nura-
HUS OT TENEeBU3NOHHOY NPUCTABKN) Yepe3d
apoccenb L1 n 3amMKHYBLUMECA KOHTaKTbI
anekTpomarHutHoro pene K1 noctynaet
Ha USB-rHe3no XS1 v wrekep XP1. MNMpn
3apsXEHHON akKyMynsiTopHou 6artapee
G1G2 n HanpsixeHun B ceTn 6onee 180 B
TOK HarpyskuM MOXeT KpaTKOBPEMEHHO
nocturatb 2 A. Bo Bpems 3apaaku 9Ton
6aTapeun xenatenbHO, YTOObLI TOK Harpy3-
Kn He npesblwan 1...1,5 A, aTtomy ycno-
BUIO OObIYHO YAOBNETBOPSIOT 6OMNBLUNHCT-
BO MOOUNbHbLIX annapaTos.

Mpwn nonHoCTbIO 3apsaxeHHon HaTapee
UCTOYHUK B PpexumMe XONoCTOoro xoaa
notpebnsaer ot cetu mowHocTts 0,4 BT.
Mpwn Toke Harpy3kn 1 A pa3max nynbca-
UniA BbIXOAHOro HanpsaxeHus 53 B —
okono 16 mB, a notpebnsemas oT ceTtu
MoLHOCTb — 7,8 BT. MNpu Toke Harpysku
2 A noTtpebnenue Bo3pactaet oo 15 BT
CeeTtoauop HL1 curnannauvpyet o BKO-
YEHUM NCTOYHMKA B CeTb.

B oTcyTcTBME CETEBOro HANPSXXEHUNA 1
npu 3aMkKHYTOM BblknoyaTene SA2 Ha-
npsxenne 3...4,3 B OT akkymMynaTopoB
yeped koHTponnep U2 noctynaeTr Ha
noBbILIAIOWNA CTabUNN3npoBaHHbIV Npe-
obpasoBatenb HanpsxXeHus, B KOTOPOM
npuMeHeHa pacnpoCcTpaHEHHas MUKPO-
cxema MC34063A nnu niobas n3 e€ aHa-
noroe (KP1156EY5, MC34063AP1,
MC33063AP1, MC33063AVP, KA34063A,
IP33063N, IP34063N). NMNpn ykazaHHOM Ha
cxeme HomMuHane koHgeHcatopa C3 vac-
ToTa npeobpasoBaHus — okono 67 ku.
Conpotusnenvem pesuctopa R1 3agaiot
nopor cpabaTbiBaHUs 3awmTbl OT nepe-
rpy3ku No ToKy. Yem MeHblLue 3TO Conpo-
TuBneHne, Tem OH Bblwe. BbixogHoe

HanpsxeHune 5,1 B ycraHaBnusaloT noa-
6opkon peauctopa R2. Yuytute, yto npwm
obpbiBe uenu pesuctopa R6 waun cnvw-
KOM Manom CONpOTUBNEHUU pe3ucTopa
R2 nonesow Tpan3uctop VT1, auvop
WotTtkn VD1 n mukpocxema DA1 moryt
6bITb NOBPEXAEHBI.

BbIXOZHbIE TPAH3UCTOPbLI MUKPOCXEMBbI
DA1 BKNOYEHBI MO CXeMe, oTmyarouencsa
OT Tunoson. Ha BbiBOAbl 1 1 8 3TOM MUK-
pocxembl NOAAHO He BXOAHOE Hanpsixe-
Hue npeobpasoBaTens, a BbIXOOAHOE Yepes
¢dunbTp R5C5. 9T0 NO3BONUNO YBENNYNUTL
aMnanTygy MMNynbCOB HA 3aTBOPE TpaH-
3uctopa VT 1, 4To yMEHbLUMIO CONPOTUB-

NleHne ero kaHana CTOK—WCTOK B OTKPbi-
TOM cocTosiHun. lpoccens L2 — Hakonu-
TenbHbI. BbixogHoe cTabwunuampoBaH-
Hoe HanpsxeHue 5,1 B noctynaet Ha
padbémbl XS1 n XP1 yepe3 ¢unbtp
L3C7C9C11. BonbwKMHCTBO AeTaneu npe-
obpasoBarens HanpsXXeHUsi pasmMeLleHbl
Ha nnate pa3mepamu 52x45 mm, noka-
3aHHOW Ha pmuc. 3. MoHTax — ABYXCTO-
POHHWIA HABECHOA.

Korpa npeo6pasoBaTenb HanpsxeHns
paboTaer, ceeTutcs ceetoamon HL3. Mpwn
BXOOQHOM HanpsxeHun 4 B n TOoKe Ha-
rpy3kn 0,5 A BxoaHol Tok npeobpasosa-
Tens — 0,74 A (KN4 — 86 %), npu Toke
Harpy3ku 1 A BxogHon Tok — 1,63 A
(KN4 — 78 %). Npwn HopmanbHOW paboTte

npeobpas3osatens mukpocxema DA1 wn
nonesoW Tpanauctop VT1 npaktuyeckun
He HarpesatoTcs. oTepu 3Heprum npo-
MCXOAST B OCHOBHOM B apoccene L2 un
avope Wottkmn VD1. Mpu TOKe Harpy3ku
0,5 A pasmax nynbcauuii BbIXOOAHOMO
HanpsixeHuna — 30 mB. Tok nokos —
4 MA.

NIntnin-nonHHan akkymynatopHasa 6ara-
pes G1G2 noaxnoyeHa 4yepes KOHTPOn-
nep U2, KOTOpbIN OTKNOYaEeT e€ OT UCTOY-
HUKA 3apsAHOro Toka W Harpysku npu
HanpsxeHun Huxe 3,02 B n Bbiwe 4,33 B.
OTOT KOHTponnep, cobpaHHbIN Ha nnarte
pasmepamn 45x9 mm (pmc. 4), 6bin 13-
BNEYEH N3 OTCNYXMBLUErO CBOW CPOK
"NNOCKOro" NUTUIA-NOHHOIO aKKyMynsiTo-
pa. MNockonbky B kKOHTponnepe 6bin 06Ha-
PYXeH CaMOBOCCTaHaBAMBAIOLLMACA Npe-
noxpaHutens (aertanb, nomeyveHHas Oyk-
BoW T Ha puc. 4), HUKaKuUX AONONHUTENb-
HbIX NPefoXpaHuTeneit n nnaskux BCTa-
BOK, 3aLUMLIAIOLINX aKKyMYynsiTopbl, 66110
peleHo He npumeHaTb. MoxHO ncnonb-
30BaTb N06OM NoaobHLI KOHTpONNEp,
XenaTtenbHO OT akKymynsaTopa E€MKOCTbIO
6onee 2 A-4. MoxHO npuobpecTn n roto-
Bbli MOAYNb KOHTpONAnepa Ana nutuin-
WOHHOrO akKyMynsTopa HanpsxeHuem
3,7 B.

G1 n G2 — NUTUA-NOHHbIE aKKyMynsi-
TOopbl TUNopa3smepa 18650 cymmapHomn
éMKoCTblo 0okono 4,6 A4 npu paspsiake
TokoMm 0,5 A. MoxXHO coeauHuTb napan-
nenbHo Noboe YNCNO Takux akKyMynsaTo-
pos. MogonayT N NNTUN-UOHHbBIE aKKyMy-
natopbl Ha 3,7 B CO BCTPOEHHBIM KOHT-
ponnepom, B 3TOM cnyyae moaynb U2 He
HyxeH. Peauctop R11 orpaHuyusaeTr
3apsiaHbIA TOK.

Bo Bpems 3apsiaku nageHuem Hanpsi-
XeHus Ha pesucTtope R11 TpaHnaucrtop
VT2 oTtkpbIT, cBeToamnon HL2 ceetutcs.
Mpwn 3apsake Tokom 0,5 A napeHve
HanpsxeHus Ha KoHTponnepe U2 He npe-
Bblwaet 20 mB. [MpoaonxutenbHOCTb
nonHo 3apsakn 6artapen — OKoONo
20 yacoB. T1oCcKONbKy TOKM 3apsagkv n
pas3psiikv OTHOCUTENIbHO Marnbl, KOHTPO-
nnpoBaTtb TemnepaTtypy akKymMynaTopoB
He TpebyeTcs.

Mpwn paspaboTke uUCTOYHUKA Obinun
onpoboBaHbl 4YeTblpe BapwaHTa noa-
KnoveHus Kk mukpocxeme DA1 pononHu-
TENbHOrO  KJ/HOYEBOro  TpaH3ucTopa.
Nyqywwnm okadanca M306paxEeHHbI Ha
Ccxeme puvC. 2 BapuvaHT C MOLHbIM HU3KO-
BOJIbTHbIM ~ MONEBbIM  TPAH3UCTOPOM
AP9916H. 3T10T TpaH3nUCTOp UMeeT Nopo-
roBoe HanpsixeHue 3aTBOP—UCTOK MeHee
1 B » TMNoBoe 3HayeHwe EmMKOoCTU 3a-
TBOP—MUCTOK 527 nd. 3710 ynpouiaer yn-
paBfieHne UM 1 NO3BONSAET NONYYUTb Bbi-
cokmn KNA. BapnaHTt C n-p-n TPaH3UCTO-
pom 2SD882-Y npwu Toke Harpysku 1A
npuBoaAnN K CWUIbHOMY pPa30rpeBy 3TOro
TpaH3ucTopa 1 Toky notpebnenus npe-
obpasoBaTtena 2,6 A Bmecto 1,63 A c



TpaHauctopom AP9916H. XoTtsa npu Hop-
ManbHOW paboTe NonNeBor TPaH3NCTOP He
HarpesaeTCs, K HeMy npunasH mepHbin
Tennootsom niowaaslo 3 cm?. TpaHauc-
Top AP9916H MOXHO 3ameHuTb Ha
AP9916J nnn FDD6530A. BmecTo TpaH3n-
ctopa 2SA1270 nomonmé€t nwobor u3
cepuii SS9012, SS9015, BC557, 2SA733,
KT6112, KT3107.

NepBoHavansbHo B kavectse VD1 6bin
npumeHén anon LoTttkm SR360 ¢ makcu-
ManbHbIM BbINPSIMIEHHBIM TOKOM 3 A.
3ameHa ero aHanornyHbIMM gMoaamMn Ha
Tok 10...45 A ymeHbliana BXOAHOW TOK
npeobpazosartens Ha 5...10 % n nosbl-
wana ero KMNA. Ho seuay HepocTtaTka
MeCTa Ha MOHTaXHOM nnarte s OCTaHo-
Buncs Ha anone SR540, paccyutaHHOM
Ha TOK 5 A. AMNanTyaa HanpsaxeHus Ha
aHoge atoro anopa — okono 10 B oTHO-
cuTenbHo obuwero nposoaa. MoxHo npu-
MeHUTb Takxe auop  SBL1040CT,

SBL2040CT, S20C40C wnnu S30D40C.
TennooTBopg He TpebyeTcs.

BmecTto avopa Wottkmn SB140 nogoin-
ayt SB120, SB130, 1N5817—1N5819,
SS14, SK14 n aHanornyHble ¢ Makcumanb-
HbiM TokoMm 1 A. Tlpn ycTaHoBKe 34€ecCb
6onee mouwHoro anopa LOTTKM HYXHO
YBENMYUTL CONPOTUBAIEHUE pe3ncTopa
R11 00 3,9...4,7 Om.

CeeToamoapl yka3aHHbIX Ha cxeme
TUMNOB MOXHO 3aMEHUTb N0OLIMY ApYyrnMu
MHAMKATOPHBLIMW COOTBETCTBEHHO 3€ené-
Horo (HL1), kpacHoro (HL2) wn cuHero
(HL3) cBeveHus.

Apoccenb L1 coaepxuTt YeTbipe BUTKA
CIOXEHHOro BABOE MOHTAXHOro nNposoaa
ceyeHnem no mean 0,75 Mm2. OHK Hamo-
TaHbl Ha HWU3KOYACTOTHOM (eppuToBOM
KOnbLEe BHeWwHM auameTpom 12 mm. KoH-
CTPYKUMS 3TOr0 APOCCENS HEKPUTUYHA.

Apoccenb L2 — roToBbIi U3 y3na Kop-
pekuuun pactpa UMNOPTHOMO KMHECKOMHO-
ro KOMNbIOTEPHOro MoHUTOpPa. Ero marnm-
TonpoBosa, H-o06pasHbin  HeppuToBbIn
BbICOTOW 16 MM U BHEWHUM AnameTpom
13 mm. OB6mMOTKa HamMoTaHa nUTUeHApa-
TOM, UMEIOWNM CeYeHne No mMean OKONo
0,35 Mm%, Yem MeHblue eé conpoTuBne-
Hue, Tem nydwe. MNMpwn Harpese gpoccens
CONpPOTMBAEHME MeHOro npoBoja pac-
TéT, a KMNA npeobpasoBaTens nagaer.
Marnutonposop, apoccensa L2 He gosixeH
BXOOMUTb B HacblUleHMEe Npu BXO4HOM
HanpaxeHun npeobpasosatena 3,2 B u
TOKe Harpy3ku 2 A.

LOpoccenb L3 — rotoBbI HA KOnbLe-
BOM (eppuTOBOM  MarHUTONpoOBOAE
BHelWHUM arameTpom 10 mm. HYem 60nb-
e ero WHAYKTUBHOCTb WU YEM MeHbLUe
CONpOTUBNEHNE, TEM Nyylle.

CeteBow Bbiknoyatens SA1 — kna-
BUWHBLIN manorabaputHein OR-L. Takne
npuMeHsann B KomnbloTepHbix XK-MoHU-
Topax. MopoiayT n apyrue BbikoHarTe-
v, Hanpumep, MR21 wnun SWA206A.
Bbiknoyarens SA2 — UMNOPTHLIA Mano-
raGapuTHbIN, BCE rPynnbl €ro KOHTakToOB
coeavHeHbl napannenbHo. Ero moxHo
3aMEeHUTb TakuMn Xe BblKo4aTensimMu,
Kak SA1.

Pene K1 — G5V-1-DC5 c conpoTusne-
Huem katywkn 167 Om. Mogona€T v apy-
roe MUHUATIOPHOE pene C OAHOW rpynnow
KOHTAKTOB Ha NepekoyeHne n Heobxoam-
MbIM KOMMYTUPYEMbIM TOKOM, KaTyluka
KOTOPOro paccuyvMtaHa Ha HanpsxeHue
3...5 B. Conpotusnenue pesucrtopa R8

pocxema 6bina B TakOM Xe Kopnyce, kak v
paboTaslwas paHee. [pexae, yem 3ame-
HATb €€, NMpPoBepbTe UCMNPABHOCTb BCEX
netanen, ¢ KOTopbiMK OHa paboTana.

Kak yxe 6bIn10 cka3aHo, UCTOYHUK CO-
©paH B kopnyce TeNeBU3MOHHOM NPpUCTaB-
kn ORIEL202 (puc. 5). Ero pa3mepb —
111x102x30 mm. B 60KOBbIX CTeHKax
Kopnyca NpoCBEpPNiEHbl AONONHUTENbHbIE
BEHTUNSALUMNOHHBbIE OTBepCcTUs. KOMNOHOB-
Ky y3710B U pervanen BHyTpWU kopnyca
MOXHO yBnaeTb Ha puc. 1.

MCTOYHUK nuTaHus Obin ucnbiTaH Ha
3N1eKTPOMArHUTHYID COBMECTUMOCTb C
camopgenbHbiM YKB-pagnonpuémMHuUKom
[1] v ¢ MynbTUMEaUIHBIM NNeepom [2].
K paavonpuémHuky ©Obin NOAKNIOYEH
wTekep XP1, a nnenep, pabortawowumii B
pexume npuéma BeulatesnbHblX Paano-
cTaHuuii, sctasneH B USB-rHespo XS1.
Mpu NuTaHUM Kak OT ceTn NepemMeHHoro
TOKa, Tak U OT aKKyMynsiTOpOB MOMExun

BbIXOAHAA MOLHOCTb, BT, NpuU HanpaxeHun
nuraHua, B
Mukpocxema 230+15 % 85...265
3aKpbiTbiid | OTKpbITaa | 3akpbiTbid | OTKpbITas
Kopnyc nnara Kopnyc nnarta

FSDL321 11 17 8 12
FSDH321 11 17 8 12
FSDLO165RN 13 23 11 17
FSDMO0265RN 16 27 13 20
FSDHO0265RN 16 27 13 20
FSDLO365RN 19 30 16 24
FSDMO0365RN 19 30 16 24
FSDL321L 11 17 8 12
FSDH321L 11 17 8 12
FSDLO165RL 13 23 11 17
FSDM0265RL 16 27 13 20
FSDH0265RL 16 27 13 20
FSDLO365RL 19 30 16 24
FSDMO0365RL 19 30 16 24

noadvpaloT HavbonbWUM, Npu KOTOPOM
obecneumBaeTca HanéxHoe cpabarbiBa-
Hue pene.

OxcuaHble KoHAeHcaTopPbl — UMNOPT-
Hble manorabapuTHole. KongeHcatop C1 —
Kepamuyeckuii unu NNEHoYHbIN. OcTans-
Hble KOHAeHCaTopbl Kepamuyeckue
ONs NOBEPXHOCTHOro MmoHTaxa. [pwu
OTCYTCTBUN KepaMW4eckux KOHAeHcaTo-
poB 60NbLION EMKOCTU MOXHO COEANHATD
KOHAEHcATopbl MeHbluel EMKOCTU No
HECKONbKO LITYK B napannens. Yem 60nb-
wen nonyuuTca cymmapHass €MKOCTb,
TeMm nyqwe. MNocne MoHTaxa Kaxaoro
KepaMuyeckoro KoHgeHcaTopa npose-
parTe uenu Ha OTCYTCTBME 3aMblKaHUN.
MpoBopaa, coeannsowme pesnctop R1 ¢
BbIBOAAMU MWKPOCXEMbI, A0MXHbI OblTh
KaK MOXHO Kopouye.

Mpwu nposepke paboTocnocobHOCTU U
HanaxuBaHun cOOPAHHOr0 WCTOYHMKA
aKKyMynsiTopbl NOAKNOYaNTe K Hemy B
nocnegHion ovyepeap. Y4TuTe, 4To TOK nx
KOPOTKOro 3aMblkaHUa MOXEeT A0CTuUratb
HECKONbKUX AecsATKoB amnep. osbiwa-
ownii npeobpasoBaTtenib HanpsXeHus
UCNbITbIBAUTE U HanaxuBanTe, NuTas ero
oT nabopaTtopHoro 6noka nuTaHus c
BbIXOAHbIM HanpsixeHuem 3...5 B, pabo-
TaloWMUM B peXUMe OrpaHnUYeHns BbixOa-
Horo Toka #o 0,3...3 A.

B cnysae HencnpaBHOCTU MUKPOCXe-
mbl FSDH321 B moagyne U1 3amenuTb eé
MOXHO Ha NOBYI0 U3 NEPEYNCNEHHBIX B
Tabnuue. XenartenbHo, 4To6bI 3TA MUK-

npuémy YKB-pagmnoctaHuuii oTCYTCTBO-
Bann. PagnonpuémHuk nexan Ha Kopny-
Cce NPOBEPSEMOro NCTOYHMKA.

NIUTEPATYPA

1. BytoB A. YKB-pagvuonpuémHuk B Kopny-
ce "Selga-405". — Pagno, 2017, Ne 1,c. 13—15.

2. bytoB A. [MurtaHne MP-3 nneliepa
RoverMedia Aria-C7 ot USB. — Pagwo, 2014,
Ne 2, c. 51, 52.
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KommyTatop aByx USB-ycTpoucTtse

I. HOXTUJINH, r. Kospos Bnagnmupckoii o6.

HalleM ToBapwuLlecTBe COOCTBEHHU-

KoB xunbs (TCX) Ha MHOrMx odpopm-
nieMblX B 3/1IEKTPOHHOM BUAE AOKYMEHTax
[OJXHBI CTOATb ABE 3NEKTPOHHbIE UmMdpPo-
Bble noanucu (AUMN) — npeaceparens
TCX un b6yxrantepa. Ans ux nognucaHvs
Tpebyetcs BcTaButb B USB-pa3bém
HoyTOyka cHavana USB-nakonutenb cC
3UN npeacepatensn, seectn PIN-kopn,
noxpartbcs oTeeTa u3 6aHKa, BbINOJHUTH
Ha KoMnbloTepe 6e30nacHoe BbIKIOYEHNE
YCTPOWCTBA, NOC/e Yero BbiHYTb HaKoNu-
Tenb u3 USB-pa3béma. 3atem BcTaBuTb B
TOT Xe pa3beém USB-Hakonutens Oyxran-
Tepa ¢ ero IUM v npogenatsb C HAM Te xe
camble onepauun. 3a Tpu roga Cywect-
BoBaHua TCX USB-pa3bém Ha HoyTOyke
M3HOCUNCH B pe3ynbraTe ak-
TUBHOIO WCNONb30BaHUA, Te-
nepb KOHTaKT B HEM Hepenko
HapyLwiaeTcs, nocne 4yero nNpu-
XOOAUTCA NOBTOPATb BXOA B
6aHKOBCKOE NpPUNOXeHne C
BBoaom PIN-kopa.

YT106bI N36ABUTLCS OT TAKUX
Heyno6CTB, nNpeanaral Kom-
myTartop asyx USB-ycTtpoincTs,

KOTOPbIA YCNELWHO CRYXUT yXe

roa. Ero npuHuunuanbHas

cxema n3obpaxeHa Ha puc. 1.
Okasanocb, 4TO NPOCTO CO-

eanHuTb aBa USB-pasbéma
napannensHo M nepeknoyaTtb

mexay HUMN INHMIO Vs (NuTa-

HUe) HepocTaTo4yHOo. HyxXHO
KOMMYTUPOBaTb €We NuHUn

nepegayn nHdopmauum D- un

D+, a mexaHundeckue nepe-
K/oYaTenn C HY>XHbIM YUCIOM
KOHTAKTOB MMEIOT CAuWKoMm 6onbline
paamepsbl. [103TOMY A NnpUMeHun aBycra-
6unbHOEe aneKTpomMarHUTHoe pene — aunc-
TaHUMOHHLIN nepekniovatens FRT3H-SL2
DC 5V (URL: http://prorele.ru/catalog/
file/relay_other/en_FRT3.pdf), o603Ha-
YeHHbI Ha cxeme K.

Takon nepeknioyatens wumeer e
0obmMoTKM, ynpasnsiowme obevmn rpynna-
Mu koHTakToB K1.1 n K1.2. MoasuxHbie
KOHTaKTbl HOBOrO VAN WU3BNEYEHHOrO w3
annapaTypbl AUCTAHUMOHHOIO NEepeKso-
yatens MoryT HaxoautbCsi B NlOOOM w3
ABYX BO3MOXHbIX COCTOAAHUIA. YTOObI ne-
PEeMeCTUTb Ux B BEPXHee No cxeme nono-
XeHue, HYXXHO NPonycTUTb TOK Yyepes 06-
MOTKy | OT BbiBOAa 1 k BeiBoAay 16. A B HUX-
Hee nofoxeHne NOABWUXHbLIE KOHTaKTbI
nepemewanTca Npu npoTekaHun Toka
yepe3 o6MoTKy |l OT BbiBOAA 2 K BbIBO-
ay 15. NopasaTb B 06MOTKN TOK NPOTUBO-
NONOXHOro HanpasneHus 3anpewieHo. Mo
OKOHYaHUN MMNynbCa TOKa KOHTaKTbl OC-
TaloTCA B YCTAHOBNEHHOM COCTOSIHUM A0
cneayoulero umnynbca. Moatomy ana ne-
peKMoYeHns A0CTaTOYHO KOPOTKUX, ANu-
TENbHOCTbIO HECKOJIbKO MWNNUCEKYHA,
MMNYNbCOB TOKA.

Kak Tonbko Bunka XP1 6yaet Bctasne-
Ha B 0auH n3 USB-pa3béMOB KOMNblOTE-
pa, Ha KOMMYTaTOP NO NUHUAM Vs 1 GND
nocTynut HanpsxeHue 5 B. Ecnn npu
3ToM nepeknoyaTtens SA1 Haxoautcs,
Hanpumep, B BEPXHEM MO CXeme Nonoxe-

HWUM, OHO NMOCTYNUT N HA KOHTaKT 1 (Vps)
pa3béma XS1, a umnynbC 3apsaHoOro Toka
koHgeHcaTopa C1 noTteyéTt yeped ob6MOT-
Ky | amcTtaHumoHHoro nepeknoyartens Ki
1 nepeBeeT ero B COCTOsAHNE, Npu KOTO-
poM KoHTakTbl 2 u 3 (nnHun D- n D+)
pa3béma XP1 6yayT coeauHeHbl C OQHO-
MMEHHBLIMU KOHTakTamu pasbema XS1.

Mpw nepesoge nepeknoyatens SA1 B
NPOTUBOMONOXHOE MNOsIoXeHne (B pac-
cMaTpuBaeMoM Cllydae HUXHee Nno cxeme)
yepe3 06MoTKy || gucTaHUMOHHOro nepe-
Knoyarens 3apsaantcsa konaeHcaTtop C2, a
koHaeHcaTtop C1 pa3psagutca vepes pe-
3uctop R1. Uenu Vs, D— n D+ pa3zbvéma
XP1 6ynyT otcoeanHeHbl OT pa3beéma XS1
1 coenHeHbl C pa3beMom XS2.

AMNauTyga nmnynbCcoB Toka, NoTpeb-
NIIEMOro KOMMYTaTopoM No uenun Vs B

MOMEHTbI NEepekloyeHnus, — O0KOoNo
30 MA. B naysax mexay nepekntoyeHnsamm
TOK NOTPebnsoT ToNbKO ceeToanoabl HL1
vnu HL2, curHanuaupyloume o CoOCTosHUU
KoMMyTarTopa.

Jetanu kommyTatopa CMOHTUPOBaHbI
Ha neyaTHoM nnaTe pa3mepamu 32x46 mm
(puc. 2) u3 GONLrMPOBAHHOIrO C ABYX
CTOPOH M30MALUMOHHOIO MaTtepwana Ton-
wuHom 1,5...2 mm. OgHa cTopoHa OCTaéT-
CS NOMHOCTLIO NMOKPLITON GONLIron n cny-
XWUT 3KPaHOM, KOTOPbIN COEAuHEH C

obuwmMmM NpoBOAOM Ha APYroi CTOPOHEe
nnartbl COeANHAEMbIMU C HUM BblBOAAMM
petanen n otpeskamu nNposoAa, BCTaB-
NIEHHbIMXU B OTBEPCTUS, NOKa3aHHble Ha
puc. 2 3anuTbimn. Bce 3Tu BbiBOAbI ©
0Tpes3kn A0MXKHbI OblTb NPonasiHbl C ABYX
CcTOpOH. OTBEpPCTUSA NOA OCTalNbHbIE BbIBO-
Obl U30NNPOBaHbI OT 3KpaHa 3eHKOBKOM
npeaHasHa4YeHHbIX Ans HUX OTBEepCTUiA
cBepsioM avameTtpom 3 MM. 3JkpaH no-
KPbIT BNAro3awmTHbLIM IAKOM.

Mpwv nsrotoBneHnn nnatobl U3 MaTtepua-
na, $oNbrMpoBaHHOrO TONIbKO C OAHOM CTO-
POHbI, 3KpaH oTcyTCcTBYET. [03aTOMYy Mex-
Ay KOHTaKTHbIMW NoWaakamMn ¢ 0TBepc-
TUAMK, NOKA3aHHbIMU 3ANUTBIMWU, HYXHO
YCTAHOBUTb NPOBOJIOYHYIO NEPEMBIYKY.

AncTaHUMOHHbIN nepekn4yaTtenb
FRT3H-SL2 DC 5V MOXHO 3amMeHuTb Ha
FRT3-SL2 DC 5V, koTopbli oTanyaertcs
Wb MEHbLWUM CONPOTUBNEHMEM 0OMO-
Tok — 125 Om BMecTO 167 OM kaxpas.
[lBa oTBEPCTMS Ha NnaTte psaom C noca-

[OYHBIM MECTOM A1 ANCTaH-
UMOHHOro  nepeknyaTens
npeaHasHavyeHbl Ansa ero epuk-
caunu NPOBOJIOYHBIM XOMY-
Tom B nanenu DIP16 B cnyyae
€€ npumeHeHuns.

Pa3bvém XP1 — kabenbHas
Bunka USB-AM c 3apenaHHbiM
B Heé oTpe3kom Kkabens
USB 2.0 gnunHoii 50 cm. KoHey,
Kkabens 6e3 paszbeéma npuxar K
neyaTtHoOM nnate ABymMa Men-
HbiMU ckoBkamu, a 3ayuLleH-
Hble OT M30NAUNN KOHUb! ero
NPOBOAOB BCTaBNEHbI B Npea-
Ha3Ha4YeHHbIe AN HUX OTBEp-
CTUA 1 NpunasiHbl K KOHTaKT-
HbIM naowaakam. Pa3bémbl
XS1 1 XS2 — posetkn USB-AF.

Mepeknioyatens SA1 gon-
XeH BblaepxwusaTtb 6onbloe
YMCNO NEpPeKioYeHNn N UMETb

HaOExXHble KOHTakTbl. Ecnn Bo Bpems 06-
MeHa uHdopmMaumen Mexay KOMNbITEPOM
M NOAKMOYEHHBIM K pa3bemy XS1 unmn XS2
YCTPOMCTBOM KOHTAKT HapyLUMUTCA XOTb Ha
DONI0 CekyHAabl, 0BMEH NpekpaTuTCs, NPo-
Lecc NpuaETCs HaumMHaTb 3aHOBO. A Npu-
MeHun nepekntovartens MTM1060. Mopgoit-
ayT takke MTS-102, STM-102, KNX-01,
poKepHbIi nepekntodatens MXL-102 nnn
KHOMKM C dwukcauuven, paboTalowme Ha
nepeknoyeHne. MuHMaTIOpHblIE OBWUXKO-
Bble n DIP-nepeknioyatenu ncnonb3osartb
HE PEeKOMEHAYI, OHW He BblOEPXMBAIOT
MHOIOKPATHbIX NEPEKTIOYEHWIA.



Ceetoanoapl AJ1I3076M MOXHO 3ame-
HUTb Opyrumu noboro cseedeHus. Ana
NONy4eHUs HYXHOWM SIDKOCTU CBEYEeHUSs,
BO3MOXHO, Npuaétca nogobpartb pesunc-
Topbl R3 n R4. KonpeHncatopbl C1 n C2 —
K53-19 unu niobble 0Te4eCTBEHHbIE U
MMMNOPTHbIE OKCUAHbIEe. Bce pe3ancropbl —
MJT-0,125. Ha puc. 3 nokasaH BHEWHUH
BunA cobpaHHOro kKommyTaTopa.

OnucaHHbIn  KOMMYTATOp NONE3eH,
Korga TpebyeTcs 4acTo 3amMeHsATb Noa-
KNoYEHHbIEe K komnbloTepy USB-ycTpoit-
cTBa, a ANA OQHOBPEMEHHOro ux nog-
KnoyeHus He xBaTtaeT USB-pa3bémos.
Mopsanok paboTbl Cneaylowmii.

Moakniounte yCcTpoUCTBa K pa3bémam
XS1 un XS2 kommyTaropa, nepeseauTe ne-
peknoyatens SA1 B HYyXHOE NOoxXeHune,
BcTasbTe BUAKY XP1 B pa3bém USB kom-
nbloTepa. Ha nnate BkounTCs ceeToanoa,
COOTBETCTBYIOLWMIA NONOXEHWIO NEPEKIo-
yaTtens. Ecnv BCTaBneHHoe B pa3bém, Co-
OTBETCTBYIOWMIA 3TOMY nonoxeHuto, USB-
YCTPOWCTBO WCNPABHO, OfepaLnoHHas
cucTeMa KoMnbioTepa ero ono3HaeT v Bbl-
BeaeT CoobLIeHNe 0 rOTOBHOCTM K paboTe.

Mo 3aeeplieHun paboTbl HYXHO, Kak
06bI4HO, NOArOTOBUTL YCTPONCTBO K 6€30-
nacHomy uasneuyeHuto. Kak Toneko onepa-
LUMOHHAA cucTema KoMnbioTepa paspeLunt

Paguonioburenam [OBOSIBHO 4acTO NPUXOANUTCS HaMaTbiBaTh
TpaHcopmaTopsl Ansa paspabarbiBaeMbiX WM coObupaeMbiX KOH-
cTpykumii. Pasymeercs, Ansi 3TOro noJie3HO UMEThb creunasabHoe
npucnocobneHne — HaMOTOYHbIA CcTaHOK. KOHCTpyKuun cTaHkoB
BecbMa pa3Hoo6Gpa3Hbl, HO rnasHoe, 4TO AAs yRo6cTBa paboTtsi

XenarteJibHO,

4T06BbI CTAHOK ObIN OCHAWEH CYETYUKOM BUTKOB.

Jlyqywinii BapyuaHT — 6€3yC/IOBHO, MeXaHNW4YeCcKni c4ETYnk. Ho HaiTtu
noaxopawmii, oa ewé c BO3MOXHOCTbIO OOHYSIeHUsI NoKa3aHuii cero-
AHA Becbma npobnemarnyHo. K ToMy Xxe ganeko He Kaxabli CH4ETYNK
yaaércsi npucnocobuTb K KOHKPETHOMY CTaHKy 6e3 3Ha4ynTesibHoro
06béma mMexanunyeckux pabort. [Moaromy paguoniobutenn obbIYHO
coOMpPaIoT 3/IEKTPOHHbIN BaAPUAHT CYETYUKA.

orga MHe noTpeboBanocb 3aMeHUTb

oTtpaboTaBwnin U He noajalwmnincs
YXE PEMOHTY MEXaHNYECKNIA CHETUNK BUT-
KOB, OblNM, KOHEYHO Xe, PacCMOTPEeHbl
camble pasHble BapuaHTbl 3NEKTPOHHbIX
CYETYMKOB, B TOM 4MCNe OMNUCaHHble B
xypHane "Pagmo”. OgHako BCe OHW no
PasNUuYHbIM NPUYMHAM MHE HEe NOAOLNN:
cobpaHHble N3 ANCKPETHLIX 3N1EeMEHTOB
C/IMLLIKOM C/I0XHbI, MUKPOKOHTPOJINEPHbIE
npowe, HO 4ToObI cobpaTb, Hanpumep,
npeanoxeHHolin B cratbe A. BankoBa
"3anomMuHalowWwmii peBepPCUBHBLIA CHETYNK
sutkoB" ("Pagno”, 2011, Ne 8, c. 34, 35),y
MEHSI He 0Ka3anoCb YyCTapeBLUEero yxe
MukpokoHTponnepa PIC16F84. lMoatomy
npuwnocb paspabotate COOCTBEHHbLIN
BapuaHT cyéTunka na getaneu, ObiBLINX Y
MeHs B 3anacax. PagymeeTcs, npuwnocb

pa3paboTaTb HOBbIV anropuTm ero pabo-
Tbl ¥ NPOrpaMmMy MUKPOKOHTpOANepa.
OTCYET BUTKOB NpeasiaraeMblin CHETUNK
BeAET Ha CBETOAMOAHOM wHAuKaTope.
Mpwn kaxaom nonHom 060poTe Bana CTaH-
Ka YUCNOo Ha uHAWKaTope yBenuymMsaeTcs
Ha eanHuuy. HecmoTps Ha TO 4TO nHAuKa-
TOp TPEXpa3psigHbIv, NporpaMmma cuuTtaeT
BuTkn Ao 9999. MNpocTo pa3psa Teicay Ha
vHaukaTope He otobpaxaetca. MpusHak
TOro, Kak 41Cno BUTKOB npesbicuno 999, —
He noraweHHble He3Havalme Hynu B pas-
pagax aecatkosB v coTeH. MNpu BpaweHun
Bana B 06paTHYIO0 CTOPOHY YUCNO HA UHOM-
KaTope C kaxapiM 060pOTOM yMeHbLIAET-
ca Ha eauHuuy. Ecnn B paspsige Tbicad
HOMb, TO NO AOCTWXEHUU HYNS HA UHAWKA-
TOpe AanbHEeNWWn CYET NpekpalaeTcs.
Ecnu xe B pa3page TbiCSY He HOMb, TO 3a

BbIMOJSIHUTL 3Ty Onepaunto, MOXHo Bynet
M3BEeYb YCTPONCTBO U3 PO3ETKN KOMMY-
TaTtopa, HO MOXHO 3TOr0 W He aenathb.
PaboTe C yCTPONCTBOM, NOAKMOYEHHBIM K
Apyroi po3eTke, OHO He nomMelaeT. Yro-
Obl aKTUBN3NPOBATb APYroe YCTPOWCTBO,
[OCTATOYHO NEpPeBECTU nepeknoyartenb
SA1 B CcOOTBETCTBYIOLEE EMY NONIOXEHME,
yto 6yneT NOATBEPXAEHO BKJIIOYEHUEM
OTHOCSsIWerocs K Hemy cBeToamMopa u
raweHuemMm npexpae BkIoYEHHOro. MNopsi-
DOK 0OpaTHOro nepexoaa TOYHO Takon Xe.

KommyTtaTop ¢ 060MMK NOAKIOYEHHDI-
MU K HEMY YCTPOWCTBaAMM MOXET NOCTO-
AAHHO OCTaBaTbCH MNPUCOEAUHEHHBIM K
komnbiloTepy. Mpu cneayouwem Bkoye-
HUM KOMNbIOTEP Cpa3y pPacrno3HaéT To
YCTPOWCTBO, KOTOpPOE MOAKIIOYEHO K
po3eTke, BblIBpaHHOW nepeknoyaTenem
SA1.

USB-ycTponictea (npuHTEp, CKaHep,
Knasuatypa v T.M.), ANA KOTOPbIX MNPO-
ueaypa 6e30nacHoro OTKYEHUS He Tpe-
byeTcsi, MOXHO NPOCTO BblIGUpaTb nepe-
knoyatenem SA1.

yucnom 000 Ha wHamkaTope nocnepyet
yncno 999 n cyet 6yaeTt NPOAOXKEH.

MpuHuMNuanbHaa cxema CyéTymka
npeacrtasneHa Ha puc. 1. HasHauveHue
OONbWMHCTBA €€ 3N1IeMEHTOB Kakux-nmbo
nosicHeHuii He TpebyeT. Bce OCHOBHbIE
GYHKUMKM BBINOMHAET MWKPOKOHTPONNEp
DD1. [atuvnku BpaweHua Bana — ABe
onTonapsb! U3 MH@PaKPaCHbLIX U3NyHaoLLMX
anopos VD1, VD2 u ¢otoauopos VD3,
VD4, pasgenéHHbiX AUCKOM U3 Henpo-
3payHoro a1 MHGPaKpPaCcHbIX Nyyeln marte-
pvana ¢ Bbipe3aHHbIM CEKTOPOM. CurHansl
¢ doToanoaos nocTynatoT Ha Bxoapl GP3 n
GP5 mukpokoHTponnepa. OnpepeneHvne
HanpaBneHusi, a Takxke CYET BUTKOB NPO-
rpamma Bepné€t, obpabaTbiBas 3anpochl
npepbiBaHns, reHepvpyemMblie nNpu mname-
HEeHUAX COCTOAHUS [ATYMKOB.

B Havane 06paboTku Kaxaoro npepbl-
BaHWA nporpamMma BblaepxusaeT nay3y
annTenbHocTbio okono 0,3 mc, Heobxoan-
MYIO 151 3aWmUThl OT peakummn Ha NoOMexu n
HeyCToM4YuBbIE COCTOAHUA GOTOANOA0B.
B kayecTBe OATYNKOB MOXHO MUCMNONb30-
BaTb U repKOHbI, HO NPW 3TOM XenartesbHO
yBENNUYNTb 3aWMNTHBbIE Nay3bl 40 2 Mc. 3TO,
oAHako, NpuBeAET K yMEHbLUEHNIO MaKCu-
ManbHOM 4YacTOThl BpaweHus Bana CTaH-
Ka, NPy KOTOPOWN CYETUYMK ewe paboTaeT
KOPPEKTHO.

YT106bI U3MEHUTL AANTENBHOCTL Nay-
3bl, NPUAETCA BHECTN U3MEHEHne B Npo-
rpaMmmy, OTKOPPEKTUPOBAB 3HavyeHwe
onepaHga komaHabl moviw B noanpo-
rpamme drt, npusegéHHon B Tabnuue.
OnepaHa He ponxeH ObiITb MeHbLUe ean-
HUUbl nnn 6onblue 255. Mpu ncxopHo 3a-
haHHoM 3HayeHun D'10° nognporpamma
reHepupyeTt 3aAepxKy ANUTEeNbHOCTbIO
35 mkc. [lockonbky OHa BbI3blBAETCA
TPUXAbl, ANTENBHOCTL Nay3bl NOyYaeT-
cs paBHoli 105 mkc. Mpu 3HaveHnn D'110°
naysa 6ynet 1 mc, a npn D'225" — 2 mc.
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3arem nporpamma onpe-
penseT HanpasneHwe Bpa-
LeHns Bana n B 3aBUCUMOC-
TN OT Hero nobaBnseT K coaepXumMomy
CYETYMKA eanHULy Wnn BblYNTaeT eé.
MonyyeHHoe 3HaYeHne oHa Yepes CABUro-
BbIi pernctp DD2 BbiBOAUT Ha CBETO-
anoaHbii uiaukatop HG1. Mkagukaums —
AvHamuyeckas nopaspsigHas. dMutrep-
Hble NOBTOPUTENUN Ha TpaH3ucTopax VT 1—
VT3 yMeHbLUAIOT TOKOBYIO Harpy3ky Ha Bbl-
X0Abl MUKPOKOHTPOEPa, ynpasnsiowme
paspsgamu nHamkatopa. Nockonbky 4mc-
710 BbIBOAOB NMPUMEHEHHOrO MUKPOKOHT-
ponnepa okas3anoCb HeaOoCTaTOYHbIM Afs
ynpaBneHusi TpemMsa paspsgaMmn MHAukKa-
Topa HG1, curHan ynpasneHns oaHUM 13
HUX NpULWwNock copMmnpoBaTh Ha BbIBOAE
6 pernctpa DD2. 3To npuBeno k napasuT-
HOMY CBEYEHMIO 3TOro paspsaa Bo Bpems
3arpysku nHdopmaummn B peructp. Ho
NMOCKOJIbKY NPOAOIXNTENBHOCTL 3arpy3ku
0O4YeHb Mana no CpaBHEHWIO C NepuoaoM
nepeknoyeHna paspsaos, Ha YNTaeMoCTb
nokasaHuin c4éTYMKa 3TO He BAnSET.

0Oco60 HYXHO OCTAHOBUTLCS Ha Ha3Ha-
yeHun amopa VD5. OH no3sonseT ynpoc-
TUTb aNropuTM PaboTbl CHETUMKA, COKPATUB
YUCNO BO3MOXHbIX KOMOMHAUWNM COCTOAHUN
[aT4YnkoB ao Tpéx. Mpu paBHOMepHOM Bpa-
LWeHUNn Bana CTaHka B OA4HY VAW APYryio
CTOPOHY nornyeckue ypoBHU Ha BxoAax
GP3 n GP5 mMukpokoHTponiepa uU3MeHs-
10TCA, Kak nokasaHo Ha rpacdukax puc. 2.

[onycTtum, nepebiM B MOMEHT t; name-
HWUNOCb COCTOSIHWE AaTyunka, COeAVHEH-
Horo ¢ BxogoM GP3. 3arem B MOMEHT t,
N3MEHUNOCb COCTOSIHME M Aartyuka, Co-
eanHéHHoro ¢ Bxoaom GP5. Takas nocne-
[0BaTeNbHOCTb U3MEHEHWUI MNOoKa3biBaeT,
4TO Ban BpaLA@eTCs B HaNpaBieHuu, npun-
HATOM 3a npamMoe. [lanee B MOMEHT ;3
BHOBb cpabaTbiBaeT nepBbii AatyukK, HO
6naropapsa anoay VD5 ypoBeHb Ha Bxoae
GP3 ocTaértcs HU3KUM, NO3TOMY MUKPO-
KOHTPOJINEP Ha 3TO He pearupyeT. V1 Hako-
Heu, B MOMEHT BpemeHun t, ewé pas nsme-
HAETCA COCTOSIHME BTOPOro garyvka u
ypOBeHb Ha 0601X BXO4aX MUKPOKOHTPOS -
nepa cTaHoOBUTCS BblCOKkUM. OBHapyxus
3TO, Nporpamma npubasnseTt eamHuLy K
COAEPXMUMOMY CHETUMKA.

Ecnv nepBbIM (B MOMEHT t,) namexun-
cs ypoBeHb Ha Bxoae GP5, To B MOMeEHT t;
OH M3MeHWuncs eweé pas, a B MOMEHT t,
n3meHuncs yposeHb Ha Bxoge GP3. Mwuk-

Bpatyexue "BnepE,u"

6Py | e
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Puc. 2 t b 3 4
POKOHTPOSINIEP ONpPeaenvuT BpalleHue B
o6paTHOM HanpaBNeHNN U BbIMTET eANHWN-
uy U3 cogepxmmoro cuyétunka. Obpatute
BHUMaHWE, 4TO M3MEHEHWe YpPOBHS Ha
Bxone GP3 B MomeHT t, 6yneT B 3TOM cny-
Yyae nogasneHo guonom VDS.

BpalueHvne Bana HaMOTOYHOrO CTaHKa
6blBaeT paBHOMEPHbIM AANeKo He BCeraa.
WHorpa, ocTaHoBMB BpalleHue, Ban noso-
paynBatoT Ha HebonbLUWE yrbl, Hanpumep,
[Ns TOro, 4To0bl NONPaBUTbL HeYAAYHO NEr-
wnin nposoA,. lMpwn 3TOM MOXET NOBTOPHO
cpabaTbiBaTb OAWH U TOT Xe AATYUK UNIun
yepenoBaTbCsl B HEMPaBWILHOM NOpsiaKe
cpabaTbiBaHUS ABYX AAT4MKOB. Bo MHOrmx
KOHCTPYKUMAX CHETYMKOB BUTKOB 3TO NMpU-
BOAMT K owwmbkam CYETa BCreacTeue He-
NpaBWIbLHOrO OnNpeaeneHvus HanpasneHuns
BpawieHua Bana. [na ycTpaHeHus Takux
owmnbok NoTPeboBanoCh YCNOXHUTL anro-
puT™ paboTbl npubopa.

HemHoro octaHoBumca Ha paboTte
noanporpammel 0TPaboTky NpepbIBaHUNA,
BbI3BAHHbIX U3MEHEHUAMU CBSI3aHHbIX C
COCTOAIHUSIMW [OATYNKOB YPOBHEW curHa-
nos Ha Bxoaax GP3 n GP5. ns xpaHeHus
nHdopMaumMm O COCTOSIHUM AATYUKOB B
onepaTuBHOM NaMaATN MUKPOKOHTpOIEpa
BblleNeH PEerucTp, Ha3BaHHbIA PErncTpom
cocTosaHus cuéta (PCC). MNMocne o06paboT-
KV NepBoro B uukie c4éra 3anpoca npe-
pblBaHUSA B COOTBETCTBYylOLWMNE pa3psaibl
aTOro peructpa 6yger 3anvcaHo 3Haue-
Hue 0 (patunk cpaboTan) unu 1 (aaTink He
cpabortan). O6paboTka cneayoLero 3a-
npoca npepbiBaHUs NpMBEAET K yCTAHOB-
Ke unu cHatuio ¢naros HanpasneHus
cyéTa B 3aBUCMMOCTU OT COCTOSIHUSA pas-
panos PCC. U HakoHeu, npu obpaboTke

nocnenHero, Tpetbero 3anpoca 6yaer
YBEIMYEHO WU YMEHbLUEHO Ha eauHuLY
HaKonIeHHoe cyYéTymkomMm uncno, a PCC
6yneT ouneH. Ecnu xe Hu oguH u3 dna-
roB HanpasfieHus He Hbl1 yCTaHOBNEH, Ha-
KONJIEHHOE YNCNo He n3menutcs, Ho PCC
BCE paBHO OyaeT OuMLLEH.

MoapobHas Gnok-cxema anroputma
paboTbl CYETYMKA NMEETCH B NPUNOXEHUN
K cTatbe. [poBepka ero B AENCTBMU NOKa-
3ana, 4TO B/USIHWE OMUCAaHHbIX BbillE
HeraTuBHbIX GaKTOPOB CBEAEHO K MUHU-
mymy. KoppekTHas pabota cuéTymka
Ha4ymMHaeTca npu No6oOM UCXOAHOM MOoJOo-
XEeHUn Bana crtaHka.

Mocne 3arpy3ku cCaABUroBoro perncTtpa
nporpamma KoHGUrypupyeT nMHUIO nopTta
GPO mukpokoHTponnepa kak Bxoa. [Mpu
oTnyweHHon kHonke SB1 Ha aTtom Bxope
6naronaps pesuctopy R4 ycraHoBneH
BbICOKUIA IOrMYECKNIA YPOBEHb, YTO NPO-
rpamMma nNpoBepSsieT B KaXAOM UUKNE WH-
avkaumun. Peauctop RS cnyxuT ans sawm-
Tl MHUKM GPO OoT nocneacTBun Haxatus
Ha kHonky SB1 BO Bpems 3arpy3kuy wH-
dopmauumn B peructp DD2, korma aTa
NIMHUS CKOHOUIYpUPOBaHa Kak BbIXoA,

Mpu kopoTkom (MeHee 500 mc) Haxa-
TUM Ha kHonky SB1 npoucxoaut obHyne-
Hue cuyéTymka. bonee anutenbHoe Haxa-
TMe 3anucbiBaeT Tekyllee COCTosiHue
CYETYMKa B 3HEProHEe3aBUCUMYID NamMATb
(EEPROM). Ha Bpems 3anucu BbikNto4aeT-
ca nHaukaTop. Npu BKIIOYEHUN NUTaHUA
CY€TunKa Ha uHaukaTop GyaeTt BbiBEAEHO
coxpaHéHHoe B EEPROM yucno HamoTaH-
HbIX B NpeablayuiemM ceaHce paboTbl BUT-
KOB: CHayana — ero paspspg Tbicsy, a npu-
6113nTENBHO Yepes 2 ¢ — ocTasnbHbIe TPU
paspsga. C Hero u HAYHETCA CYET (C Hyns
npu NepeBoM 3anycke nporpammet). 370
nonesHo, ecnu B pabote nNpuWNOCL cae-
naTb NepepbIB, B TEYEHWUE KOTOPOro nuTa-
Hue 6bIN10 BLIKNIOYEHO.
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Puc. 3

Mpn HeoHX0ANMMOCTU MOXHO OpPraHu30-
BaTb @aBTOMATUYECKYIO 3anuUCb HaKOMEeH-
HOro B cyétumke ymcna 8 EEPROM muk-
POKOHTpONNEPA B MOMEHT BbIKIIOYEHUS
nuTaHua. [ina 3T0ro HyXHO NOAKMOYUTL
napannensHo kHonke SB1 HopmanbHO
3aMKHYTble KOHTakTbl pene nubo anek-
TPOHHBIN KJIIO4 HA TPAH3UCTOPE UM ONTPO-
He, a B Lenu NuTaHmsa CYETYNKA YCTaHOBUTL
KoHAaeHcaTop 60nblwon émkocTu. Ynpas-
NATb pene unm KKYoM cneayeT Hanpsxe-
HWeM C Bxoaa ctabunuaartopa HanpsXxeHus
NUTaHWS CYETYMKA, a Ha ero BbiIxoAae ycTa-
HOBUTb KOHAEHCATOP 6ONbLLLION EMKOCTH.

B pesynbrare oTKAOYEeHUa NUTaoLero
HaNPSXEeHUN KoY OTKpbIBaeTCs. ITUM OH
MMUTUPYET HaXaTune Ha kHonky SB1, koTo-
poe 3anyckaeT npoueaypy 3anucu B
EEPROM. MasHoe, 4T06bI 3apsaa B ycTa-
HOBNIEHHOM KOHAEHCcaTope xBaTwuino Ans
paboTbl MUKPOKOHTPONNEpa CYETYMKA B
Teyenue 0,8...1 ¢, Heob6xoaMOW AN BbI-
nonHeHusa 3anucu. UMeHHO A CHUXeHUs



noTtpebnaemoro Toka nporpamma racut
MHOMKATOP BO Bpems 3Tol onepauuun. C
TOW Xe uenblo cnefyet nNUTaTh Hanpsxe-
HMEeM c Bxoga crtabwnmsaropa usnydaio-
wue amoapl AaTYNKOB MOJSIOXEHWs Bana
CTaHka, U3MeHuB, ecnn Heobxoanmo, co-
npotusneHue peauctopa R1. MNposepeH-
Has cxema y3na Ha TpaHaucTtope, obecne-
4YMBAIOLLLEro aBTOMATUYECKYIO 3annchb No-
Ka3aHW CHETYMKA NPU BbIKNIIOYEHUN NUTa-
HUA, nokasaHa puc. 3. TpaH3UCTop MO-
XeT 6biTb npakTnyeckn nobbiM Mano-
MOLWLHBbIM KPEMHUEBBIM CTPYKTYPbI pP-N-p.
CpaBHuTensHo MouwHbeii anon VD6 pon-
XXEH BblAepXuBaTb 3apsaaHblil TOK KOHAEH-
catopos C4 u C5.

22

NerkonniaBkuii, NO3TOMYy nasitTb YCTaAHOB-
JIeHHble Ha HEM aeTanu cneayeTt 6bICTPO.
B kavyecTBe aatynkos 6binmn onpobosa-
Hbl 1 ONTONAPbI OT "WAPUKOBLIX" KOMNbLIO-
TEPHbIX MbILWen. IX MOXHO UCNONb30BaTh,
€cNn HeT oTAenbHbiXx GOTO- U Mn3nyyaio-
WYX AMOA0B UHdpPaKpacHOro ananasoHa.
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MutaHne npepnaraemoro CYE€TYMKa
MOXHO OpPraHn3oBaTb OT aKKyMyNATOPHOM
6aTapeun uctoyHnka 6ecnepeboriHoro nu-
TaHWs KOMMNbIOTEPA, BbiBeAn e€ Hanpsixe-
Hue 12 B v noHnsue ero oo 5 B ctrabunu-
3aTopoM HanpsixeHnus. Mpy nponagaHumn
CETEBOro HanpsixXeHUs NUTaemMbln Takum
06pa3oM CHETYMK NPOAOCNXUT paboTaTb,
noaToMy Heo6xoaUMOCTb B aBToMartunye-
CKOM COXpaHeHuUu ero CoCcTosiHus oTna-
nér. PagymeeTcs, BbIXO4 HanpsixeHns ak-
KymMynstTopHoli 6aTtapeun Heobxoanmmo
3aWmMTUTL NNaBkon BctaBkon Ha 3...5 A.

Bce petanu cuétyuka, Kpome u3sny-
vaowwmx anopos VD1, VD2 n dotoanonos
VD3, VD4, pasamelleHbl Ha neyaTHOM
nnarte, 4epTéx KOTOPOWN nNpeacTtaBneH Ha
puc. 4. OHa paccuyuTaHa Ha yCTaHOBKY
3NeMeHTOB AN NOBEPXHOCTHOrO MOHTa-
Xa, YTO NO3BONUNIO YMEHBLLUNTL €€ pa3me-
pbl. K coxaneHuto, TO4YHble TUMNbl TpaH3n-
CTOPOB, M3Ny4aloWWX AWOAOB, a Takxe
anopna VD5 un dortoanmomoB ocTanucCb
HEenU3BECTHbIMW, NOCKOMIbKY OHW Obinn
BbINAasHbl U3 CTaPbIX NEYaTHbIX NNat U He
MMeIOT MapkupoBku. MNoaTomy Ha cxeme
yka3aHbl Hanbonee, No MOEMy MHEHWIO,
noaxoasime Tunbl HONLLWMHCTBA N3 HUX.
BHewHwuin BuA, cobpaHHOM nnaTel nokasaH
Ha puc. 5.

Ecnn BMeECTO onTu4eckux AaTynkos
MCNONb30BaTh FEPKOHbI, TO WX, CKopee
BCEro, NPUAETCA 3ayHTUPOBATb KOHAEH-
caropamu émkocTbto no 0,01 Mk®d n yee-
NIMYUTBL B NporpamMme 3alnTHble nay3bl A0
2 Mc. MoHTupoBaTb aetanu [aT4ynkoB
yoo6HO Ha HebonbLIoW NnaTe u3 NOANCTU-
pona, AOCTOMHCTBO KOTOPOro — peule-
BWU3Ha 1 NérkocTb obpaboTku. NMpaspa, oH

npeaycMoTpeHbl MecTa
ans pesuctopos R2' un
R3'. Peauctopsl R2 n R3 n avon VDS B
3TOM cinyyae yctaHaBnusaTb He Tpeby-
etca. Ecnu no3sonser mMecto, MOXHO He
BbiNaMeaTb ONTONapy M3 nnaTbl Mblwn, a
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YyCTaHOBUTb €€ B HYXHOM MecTe B6NM3un
Basa HAMOTOYHOrO CTaHKa BMECTe C 3Ton
nnaTon, ynanue Cc HeE NUWHWe JeTtanw.
Pe3ucTtopsbl, BbinonHsawowme @yHKUUN
pe3uctopoB R1'—R3’, Ha nnare Mbiwmn
yXe umetoTcs.

Cnepyet 0TMETUTb, 4TO C AATYMKOM OT
MbILUN 3aMETHO NOHWXAETCH MakCUmanb-
Has YyacToTa BpalleHWs Bana CTaHka, npu
KOTOPON CYETYMK paboTaeT KOPPEKTHO.
0O6ycnoBneHo 3TO TeMm, 4YTO KpwucTannbl
¢oToTpaH3ncTopoB B ux cbopke VT1' pac-
NoNoXeHbl cnuwkom 6nm3ko, a Ha obpa-
60TKy 3anNpOCOB NPepbIBAHUIA OT HUX MUK-
pOKOHTpoNnepy TpebyeTcsa Bpems, XoTa v
Hebonbwoe. K ToMy Xe 4acTb BpemeHu
3aHUMalT aHTuapebesrosble nNay3bl.
MpoBepka nokasana, 4To CHETYUK C TaKUM
DaTYNKOM KoppekTHO paboTaeT npu yac-
TOTe BpaleHus Bana He 6onee 600 MuH™'.
C panbHenwnm eé NoBbILEeHNEM OH Haun-

HaeT c6uBaTtbes, a npu 1000 muH™' ocTa-

HaBnueaeTcs. Bnpoyem, 3TO orpaHuye-
HWE ANa cTaHka C PYYHbIM MPUBOAOM

HECYLLEeCTBEHHO.
Eweé oauH MOMEHT, CBOMCTBEHHbIN
BCEM 3/IeKTPOHHbIM CYETYMKAM, — HeycC-

ToMymBas paboTta npu OCTaHOBKE Bana B
HenocpeacTBeHHOM 6AM30CTN OT NOPOros
cpabaTbiBaHus patynkos. Npu aTom MoryT
HabnAaTLCS Kak MPOMEXYTOYHbIe 3Have-
HUSA VX BbIXOAHOrO HANPSXXEHUS, Tak U ero
BbICOKOYACTOTHbIE GMOKTyaunn. 3To npu-
BOAMT K cHoaAM cyéTa. B aTom nnaHe npea-
NOYTUTENbHLI FepKoHbl, obnagawoume He-
KOTOPbLIM TMCTEPE3NCOM XapakTepUCTUKN
cpabaTtbiBaHus. lpaeaa, ¢ HUMKU CUNBHO
NOHWXAETCS MaKCUMasibHasa YactoTa cyé-
Ta, NOCKONbKY Bpemsi cpabartbiBaHus rep-
KOHOB ropasfo 60bLLe, 4eM Y ONTUHECKNX
[artymkoB, na u aHtuapebesrosas naysa
DS HAX posxHa 6biTb annHHee. Moatomy
repkOHbl NPUroAHbI UL ANA CY4ETa BUT-
KOB NPW 04EHb MeAIeHHON HaMOTKe.

YuutbiBaa 3Tn ¢pakTopbl, AN yBennye-
HUS MAKCUMasbHOWM YaCTOTbl CHETA faTyu-
KV BpalLleHns peKOMeHAYeTCs pa3meLLartb
Ha BO3MOXHO OoOnblwem yrnoBoM pac-
CTOSIHUM (BNNOTb A0 Y4eTBEPTU OKPYXHO-
cTn) ogmH ot apyroro. LLTopky, npepbi-
BalOLLYl0 CBETOBOM MOTOK, peKkoMeHay-
eTcsa npu aToM aenatb wupuHon 180 yr-
NOBbIX FPAAYyCOB.

OneMeHTbl onTonapbl (M3nyvawowmn
[NoA, N YYBCTBUTENbHBIN 3NEMEHT) [ONX-
Hbl UMETb ONTUYECKME OKHA Kak MOXHO
MEHbLUMX Pa3MepPOoB 1 PACNONOXEHHbIE C
MWHUMasbHLIM 3230POM OOHO HaNpPoOTUB
apyroro. 9to obecneunTt Hanbonee 4ET-
Koe cpabaTbiBaHWe [AaTHMKOB.

Mporpamma ana MuWkpokKoHTponnepa
Hanucana B cpeane MPLAB IDE v8.92 Ha
a3blke accembnepa MPASM. Bwmecte C
UCNONHAEMbIMU KOAAMW NPOrPaMmMbl Npu-
NOXEeHHbIN kK cTatbe ¢ann schetchik1.hex
COAEPXMUT KoAbl, aBBTOMATUYECKN 3aNnUChI-
BaemMble nporpammartopom B EEPROM.
910 obecneunBaeT nNpasBubHYIO PaboTy
nporpaMmmbl Npu e€ nNepBoM nocne npo-
rpamMmMupoBaHua 3anycke.



B nureparype un UHTepHeTe MOXHO HaliTU HeMasnlo onucaHwui
camMogenbHbIX pa30BbIX PeryissTopoB MOLWHOCTU A4S Nasi/ibHUKOB,
OA4HaKO aBTOP HEe CMOI HalTN cpean HUX nogxoaauiero. B ogHom He
npefycMoTpeH npeaBapuTesIbHblIA NPOrpes Xana, ApYyroii CANLKOM
CJZI0XEH, TPeTuii CNIUWKOM Benuk no paamepam. [1o3ToMy asTopom
611 pa3paboraH onTUMasibHbIA, NO €ero MHEHUIO, BapUaHT peryasito-
pa MOLHOCTH 4151 NPOCTOro nNasiJibHUKa, 0 KOTOPOM U NONAET peyb B
crarbe. OH NOJNIHOCTBLIO aHaNoOroBbifi, NPOCT MO cCXeMe U NEroK B

MOBTOPEeHUN.

axpabln paguoniobuTens paHo wau

no3aHO cTankupaeTcs C Heobxoam-
MOCTbIO peryinpoBaHus Temnepartypbl
Xana nasnbHuka. 3To 0co6eHHO akTyasb-
HO, ec/in peyb MAET O nasiibHUKe C Mea-
HbIM xanom. OHO cywecTBeHHO yaobHee B
paboTe No cpaBHeHUIO C Heobropaembim
Xanom, NOKpbITUE HA KOTOPOM NIErko no-
BpeAuTb, XBaTaeT OOHOr0 NOrpyXeHus B
HekoTopbie dntockl. noxoe kavyecTBO
namku, TPYAHOCTb JNYXEHUS HEeKOTOPbIX
MeOHbIX Ha BuA, NPOBOAOB, OTCAOEHWE
nevyaTHblIX NPOBOAHMKOB OT MJaTtbl nNpu
navike — BOT He MOJHbIV NepeyeHb NPoo6-
NeM, CBSI3aHHbIX C Neperpesom xana.

MpocTble WUPOKOAOCTYNHbIE Nassib-
HUKK HE UMEIOT BCTPOEHHOI0 perynstopa
TeMnepaTypbl (MowHocTn). CywecTsyiorT,
KOHEYHO, BapuaHTbl CO BCTPOEHHbLIM
perynatopom unu 6onee goporve c tep-
MOAATYMKOM, KakK Yy NasnbHOW CTaHUUW.
Ho 3auacTyto oHu paccuyuTaHbl Ha paboTty
C NasiNnbHUKOM MOLWHOCTLIO He 6onee
60 BT, a ctanHpmapTtHoe Heobropaemoe
Xano HenonynsapHo y npodeccuoHanos.

Mpepnaraemolt perynaTop, NCNONb3ys
da30BbIi METOA PErynMpoBaHns, ynpas-
N5IeT MOLWHOCTbIO, OTAABaemMol B 4YUCTO
aKTUBHYIO (OMMWYECKYI0) Harpysky, KOTO-
pon siBnsieTca v nasnbHuK. Mo cywecTsy,
OH npeBpawaeT NpPOCTOW NasiNbHWUK B
"NasnbHyld CTaHUWMIO", NO3BONAA KOM-
dopTHO paboTaTb kak C HeobropaembimMu,
TaKk U C MeaHbiMn xanamu. B HEM npe-
OYCMOTPEHbI TalMep NpeaBapuTeNibHOro
pasorpesa xana C CUrHanuaupylowmnm o
pexume pasorpesa CBETOAMOOOM W
dunbTp, ocnabnsaoWnin BLICOKO4ACTOT-
Hble MOMEXW, CO3AaBaemble perynnpyto-
LM 3N1EMEHTOM — TPUHUCTOPOM.

Mnata onucbiBaemoro perynsatopa
MOLLLHOCTW yMeCTuUnach B Kopnyce 3apsa-
HOro ycTpoucTea gnsi CotoBoro tenedo-
Ha. Mocne nopaboTkn M 3aMeHSI0T CTaH-
[APTHYIO CeTeBYIO BUJIKY NasfibHUKA.

Cxema perynsitopa npeacrasfieHa Ha
puc. 1. OH COCTOUT 13 CReayowWwmnx y3nos:

— 3aWMTHOW Lenu n3 NnaBkou BCTaBku
FU1 n BapucTtopa RU1, racauwero BbICOKO-
BOJbTHbIE BCTUIECKU HANPSXXEHNS;

— nomexonopasnsiowero  dunbTpa
C2C4L1, nocTpoeHHOro u3 pertanen or
KJJT,

— ¢dasoBoro perynatopaus [1] Ha ane-
meHTax C1, C3, R2—R4, VS1, VS2;

— Taiimepa Ha anemeHTax C5, R6—
R12,VD3, VT1, VT2 ¢ KHONKOM NOBTOPHOIro
3anycka SB1;

— nepekniodarenss mowHoctu VT3 ¢
CUrHanbHbIM cBeToanogom HL1;

— BbINPAMUTENS HA AWOAHOM MOCTEe
VD2 pns nutaHus BCEro yCTponcTea,;

— y351a nuTaHnsa Tanmepa — pes3uncTo-
pos R1, R5 u ctabunutpona VD1.

MpumeHeHne B KayecTBe perynupyto-
Wero anemMeHTa He CUMUCTOPA, a AUOAHO-
ro mocta VD2 B cBaA3ke C TPMHUCTOPOM
VS2 ob6ycnoBneHo HeobxoanMOCTbiO Nn-

ConpoTtusnenue pe3nctopa R3 nopo-
6H6paHo Tak, 4Tobbl NP MUHUMANBHOM BBE-
NEHHOM CONPOTUBMIEHUU NEPEMEHHOrO
pe3ucTtopa R2 He neperpyxaTb ynpasnsio-
Wi anekTpoa TpuHUCTOpa, A0BUTbCA
MWHUManbHOW 3apepxkn un obecneunTb
npuemnemylo SpkoCTb CBEYEHWUs CBETO-
ovopa HL1.

[MoporoBbI anemMeHT Taimepa — Tpur-
rep LLmntTa Ha TpaH3ucTopax VT1 n VT2,
npu4ém TpaHsncTop VI 1 — noneson. 310
HeobxoauMo AN MakCUMU3aumm BXOOHO-
ro ConpoTuUBAEHUNA TpUrrepa, 4To No3Bo-
NSeT YMEHbLWNUTb ero BANSHUE Ha BPeEMS-
3apatouyio uenbs R6R7CS5. Mpu ykaszaHHbIX
Ha CXeMe HOMWHanax 3TUX 3NEMEHTOB
BblAepxka TammMepa perynupyeTcs B
vHTepsane 1...4,5 muH. ECnu HyxHbI apy-
rme rpaHuupl 3TOro wUHTEpBana, cneayer
M3MEeHNTb HOMWHanbl pesnctopos R6, R7
n koHgeHcartopa C5.
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TaTb TaimMep NyNbCUPYIOLWLMM HaNPsXeHn-
eM. RC-uenb R2R3C1 B Hauane kaxaoro
nonynepuoga CeTeBoro HanpsixeHus 3a-
AepXuBaeT HapacTaHue HanpsaxeHus,
NPUNOXEHHOTO K 3aKPbITOMY CUMMETPUY-
HoMy amHucTopy VS1. 3apnepXky perynu-
PYIOT NnepeMeHHbIM pe3anctopom R2 npak-
TUYECKU OT HyNa A0 AANTENbHOCTW Nony-
nepuopa (10 mc). Kak Tonbko Hanpsxe-
HUe Ha AMHUCTOpe aocTuraeT Npubanan-
TenbHO 32 B, OH OTKpbIBAeTCA 1 OTKPbIBA-
eT MowHbli TpuHuctop VS2. C atoro
MOMEHTa 1 A0 KOHLa nonynepuoaa Hanps-
XeHune ceTn NOoCTynaeT Ha Harpysky, a
Lenb NUTaHWs y3na ynpasieHuns 3awyHTu-
poBaHa OTKPbITbIM TPUHUCTOPOM. B crne-
Aaylowem nonynepuoge npouecc nosTo-
psieTca. Yem 6Gonbwe 3amepxka, Tem
MeHbLLEe MOLWHOCTb, BblaensemMas Ha na-
ANbHUKE, N HUXE TeMnepaTypa ero xana.

B MOMEHT BK/IOYEHUA YCTpOWCTBa B
ceTb koHageHcaTop C5 paspsixeH, NoaTomy
TpaH3ncTop VT3 oTkpbIT. B 3TOM CocTOSIHUM
peaucTtopsl R2 u R3 BpemagagaioLue uenu
$as30B0Oro perynaropa 3alyHTMpPOBaHbI OT-
KPbITBIM YHaCTKOM KONIEKTOP—3MUTTEP
TpaH3ncTtopa VT3 n ceetognonom HL1. Mo-
3TOMY 3agepXka OTKpPbIBAHUSA TPUHUCTOPA
VS2 muHumarnbHa, a MOLWHOCTb Harpesa na-
AanbHUKa MakcumanoHa. Ioét ero npenga-
puTenbHbIM Nnporpes. CuHee cBeveHve cae-
Toamnopa HL1 nokasbiBaeT, 4To nassbHUK
eLé XoNnoaHbIl 1 He roTos k paboTe. Mocne
3apaaku koHaeHcaropa C5 no HanpsixeHus
nepeknoyeHna Tpurrepa TpaHauctop VI3
3aKpbIBAETCH U perynstop nepexogut B
HOPManbHbIN pabounii pexum ¢ perynmpos-
KO MOWHOCTU NEPEMEHHBIM PE3UCTOPOM
R2. Haxatnem Ha kHOonky SB1 MOXHO B
nobo MOMEHT nepes3anycTuTb Tanmep u



Ha BpEMS ero BblAepXKW nepesBecTn na-
ANbHUK B PEXWM MaKCUManbHOW MOLL-
HOCTU. OTO ObIBAaET MONE3HO NpW navike
MaCCUBHbIX AeTanein n TONCTbIX NPOBOAOB.

lMpum. pen. B paccmarpnsaemMom ycT-
povicTBe TOK pa3psigku koHgeHcaropa C5
npy Haxarum Ha kHonky SB1 orpaHu4eH
TONIbKO CONPOTUBAIEHNEM €€ KOHTAKTOB U
3rC atoro koHgeHcaropa. [loaTomy no-
N1I€3HO BK/IIOYUTL  10CNEA0BATEe/IbHO C
KHOMKOVM pe3uncTop COMpPOTUBNEHNEM He-
CKOJIbKO COTEH OM, 4TO YCTPaHUT BbIiCTPOE
0bropaHue KOHTaKkToB KHOMKM 11 ONaCHOCTb
roBPEXAEHNs1 CaAMOIro KOHAeHCaropa.

Tamep nuTaeTcs BbINPAMIIEHHbLIM
anoaHbIM MocToM VD2 nynbCupytowmm
HanpsbkeHueMm, ctabunntpoH VD1 orpa-
HuumnBaeT ero amnantyny no 15 B. Takoe
pelueHue No3BonseT yMeHbLUNTb HOMUHA-
bl 3N1EMEHTOB BpemMA3afalowmx Lenen.
Kpome Toro, npepbiBUCTOE NUTaHWe YCT-
paHseT HeyCTONYMBOE COCTORHNE TpUurre-
pa WmuTtTa npn mMeoneHHOM n3meHeHun
HanNPsKEeHUs Ha ero BXoae.

YepTéx nevyaTtHOM nnatbl perynaropa
n306paxeH Ha puc. 2. lNeyatb 0AHOCTO-
POHHSAS, HO AeTann pa3MelleHbl Ha ABYX

22,5

R79GC31504040K, nogonaeT ntoboi apy-
rol NNEHOYHbIA Ha yKa3aHHOE Ha Cxeme
nnun 6onbliee HanpsixeHue. K coxaneHunio,
npuUMeHeHue 30eCb KepaMWYeCKMX KOH-
[EeHCaTOPOB UNN NMIEHOYHBIX HA MEHbLLEe
HanNpsXeHue NPuUBOAUIO K HEYCTONYMBOMN
paboTe perynsitopa, a B HEKOTOpbIX Ciy-
Yyaax OH BOBCe He paboTan.

TpaH3auctop FMMT6520 B kopnyce
SOT-23 1 ¢ ponycTUMbIM HanpsXxeHnem
konnektop—amutTep MuHyc 350 B He
nmeeT aHanoros. OaHaKo NCNbITaHUS No-
Kasanu yctonumsyto paboTy B kayecTse
VT3 TpaHaucTopos MMBTA92, PMBTA92,
KST92MTF, BF821 ¢ npeaenbHbIM Hanpsi-
xeHunem muHyc 300 B. Mx HamHOro neryve
HanTW.

Pe3nctop R5 — MeTannookucCHbIN
C2-23 0,5 BT. Ero MOXHO 3aMeHnTb AByMS
COEAVHEHHbIMW NOCcNenoBaTeNnbHO yrne-
POAHBIMU PE3UCTOPAMN CONPOTUBNEHNEM
33 kOm n mowHocTbio 0,25 BT.

Mnaskas Bctaska FU1 — Littelfuse
0672002 nnun oteyecTeeHHas cepuun BlM4.
LOpoccenb L1 ot KJUT npyMeHum npu Moy~
HOCTW Harpysku He 6onee 40 Bt. Ecnum
MouwHoCcTb 6Gonblie, OH neperpesaeTcs,
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€€ CTOpOHax, Kak MokasaHO Ha TOM Xe
pucyHke. Mpn Mcnonb3oBaHNN yka3aHHbIX
Ha cxeMe peTtanen perynsatop npurogeH
ons paboTbl C NasyibHUKaMN MOLLHOCTbIO
no 120 BT. Ansa nasnbHukKa 60nbLlueit Mo~
HOCTUK NpuaETcs BbiIOpaTh Honee MouwHbIe
TPUHUCTOP, OUOAHBIA MOCT U APOCCENb.
Ho Ha npepanaraemMoit neyaTHO nnate
Takue OeTanu yxe He yMecTaTcs, NpuaéeT-
csl pa3pabartbiBaTtbh HOBYIO.

Pe3ucTopbl CA9MH2,5-1MB 7]
CAB6PH2,5-1MA, npuMeHEHHble B Kaye-
cTBe cooTBeTcTBEHHO R2 n R7, no ceoeit
KOHCTPYKUMM NOACTPOeYHble. OaHako ans
peauctopos cepuu CA9 npoussogutenb
npepnaraet CbEMHbIE pydkn [2] na nons-
LUMOHHOro MaTepuana, npespatiaiowme nx
B perynnposoyHble. OQHOM U3 3TUX pydek
2 1 Bocnonb3osancs. Kpome Toro, peauc-
Top R2 BbLIGPAH C norapudmmnyeckon 3a-
BUCMMOCTbIO COMPOTUBNIEHUA OT Yyrna
noeopoTa ABWXKa. ITO NO3BONAUAO NOJy-
4nTb Gonee NNaBHOE U3MEHEHUE MOLLHO-
CTu B6/IM3M €€ MUHUMYMA.

MnéHouyHble koHaeHcaTopbl C2 1 C4 ns-
BneYyeHbl U3 HeucnpasHbix KJJ1. KoHaeH-
catop C1 — nonunponuneHosbin KEMET

€ro HyXHO 3aMEHUTb PaCCYUTAHHLIM Ha
6onbluKniA TOK, fa U EMKOCTb KOHOEHCATO-
pos C2 n C4 xenatenbHO yBenn4UTb A0
0,15 mk®. MapameTpbl GunbTpa HEe KpU-
TUYHbI, MOXHO U BoBCce 6e3 Hero obou-
TWUCb, OAHAKO Npu 3TOM Ha 6am3kopacno-
JNIOXKEHHYIO 3NEKTPOHHYIO TEXHWKY MOryT
BO34€CTBOBATL CO3aBaeMble TPUHUCTO-
pPOM perynsitopa nomexu.

Csetogunon HL1 nopoonpért cynepbsp-
Kuii moboro ceeveHus. CeeTAWMIACS CBETO-
onopn, 0ObIYHOM APKOCTM MOXET 0Ka3aTbCs
NpakTUYeCKM He3aMeTHbIM, Tak Kak cpen-
HWIA TEKYLWMI Yepes Hero TOK O4eHb Man.

KoHpeHcaTop C5 — MHOrOCNOMHbIN Ke-
pamuyeckuii Tunopasmepa 1206 ana no-
BEPXHOCTHOrO MOHTaxa. OKCUAOHbLIA KOH-
[eHcaTop 34ecb HeponyCTUM U3-3a 60Nb-
LIOro Toka yTeuyku. YTobbl UMeTb BO3MOX-
HOCTb COCTaBUTb KOHAEHCATOP HYXHOM
EMKOCTU M3 ABYX MeHbLUer EMKOCTWN, Ha
nnarte npeaycMOTPEHO AONONHUTENbHOE
nocagao4yHoe MecTo, 0603HavyeHHoe C5'.

B kayectBe pauopHoro mocta VD2
MOXeT OblTb MCNONb30BaH NwbON u3
DB104—DB108. Nepen MOHTaXoM nnas-
ko sctaskn FU1 Ha €€ ONnHHbLIN BbIBOA,

HAZleHbTE TOHKYIO N30NALMOHHYIO TPYOKY.
Y1066l 0OecneunTb noxapobeszonac-
HOCTb, XeNnaTeNbHO 3alWUTUTL aHanoruy-
HbIM 06pPa30M 1 BECb KOPMNYC BCTaBKU.

BHewWwHWin BUA, roTOBOM NnaTel peryns-
Topa nokasaH Ha puc. 3. lNepepn nepsbiM
BKJIIOYEHMEM €€ B CeTb yaanuTe ocTaTKu
¢noca co CTOPOHbI NevyaTHbIX NPOBOAHN-
KOB. YCTpPOMCTBO [ONXHO 3apaboraTtb
cpasy, B NPOTUBHOM Cny4ae npoBepbTe
Ka4yecTBO W NPaABUIBHOCTb MOHTaxa.
HanaxwvBaHue perynsatopa 3akno4aeTcs B
yCTaHOBKE [JINTENbHOCTU nporpesa u
npoBepKe Npenesios perynMpoBkn MOLL-
HOCTM 011 KOHKPETHOr O NasnbHuKa.

Mpexae Bcero, NOBEpHUTE ABUXKU Ne-
PEMEHHOro U NOACTPOEYHOrO PE3NCTOPOB
B NOMIOXEHNSt MAKCUMasbHOW MOLHOCTU 1
Hanbonee NPOAOIKUTENbHOrO Nporpesa
(kparHue no yacosou ctpenke). CekyHao-
MepOM 3aceknTe BpemMs OT BKJIIOHEHUS Na-
ANbHUKA A0 AOCTUXEHUS €ro Xanom Tem-
nepaTtypbl NnasneHUs NpuUnos U 3anom-
HuTe ero. Janee nosepHuTe 06a ABUXKA
[0 ynopa B8 NPOTUBOMOIOXHYIO CTOPOHY.
Haxmute n otnyctute kHonky SB1 ans
NOBTOPHOro 3anycka Tanmepa. C nomo-
LWbO CekyHAOMepa n3mepbTe Bpems, Npo-
wepwee OT OTNYCKaHUS KHOMKW A0
BbIKoYeHus ceeToanoaa HL1. NMocrenenr-
HO NOBOPaYMBas ABUXOK NOACTPOEYHOro
peanctopa R7 B CTOPOHY yBenuyeHus
3TOro BpEMEHW 1 nepesanyckas Tanmep,
yCTaHOBUTE NPOAOIXNTENBHOCTL Nporpe-
Ba NasnbHWMKa, 6113KyI0 K Tpebyemoin.

Ecnu tpebyemoin npoaonXxXuTenbHOCTU
nporpeea AobuTbCs He yaaéTcs, MOXHO
CMECTUTb UHTEpPBAN €€ perynupoBaHus B
HYXHYIO CTOPOHY, YBEJIMYMB WU YMEHb-
wuB €MKoCTb koHpaeHcaTopa C5. [lpwu
HEeobXxo0aMMOCTU NapanienbHO 3TOMY KOH-
AeHcaTopy MOXHO NOAKIIOYNTL eWE OOVH.

Mocne perynupoBkn TanmMepa [0Xan-
Tecb, noka ceetoavon HL1 noracHer, u
yCTaHOBUTE NepemMeHHbIM pe3ncTopom R2
HeobxoauMMyl0 TemnepaTtypy nasibHUKa.
Ha aToM HanaxusaHue perynstopa 3asep-
weHo. Mo ero 3aBepLlUeHUN PEKOMEHAYIO
NOKPbLITb CTOPOHY NeYaTHbIX NPOBOAHUKOB
nnaTtel TPEMS CAOSMWU BRaro3awuTHOro
naka Plastik-71. TOTOBYIO U HanaXeHHyto
nnaty noMecTuTe B KOPNyc, Hanpumep, ot
3apsaHOro yctpowcTea Ans COTOBOro
TenedoHa.

3TOT KOPMYC HY>XHO BCKPbITb U yAANUTb
M3 Hero BCE, Haxopsueecs BHYTpW, 3a
UCKJIlOYEHNEM CETEBOWN BUNKU. 3amepbTe
WTAHreHUMpPKyneM WM3BNEYEHHYIO NnaTty
3apagHoro yctpoiictea. O6bIMHO OHa
nmeet popMy Tpaneumn. Nnarta perynarto-
pa npegHamMepeHHO caenaHa C 3anacom
no wupuHe, 06pexsTe eé No 3TMM pasme-
pam.



npocsepnMte B KOprnyce OTBepcTue

ounameTtpoM He 6onee 1,5 mm. CHoBa
YCTaHOBMTE NNaTy B KOPMyC U OLEHUTE
COOCHOCTb MPOCBEP/IEHHOr0 OTBEep-
CTUA C NEePeKpPecTUEM Ha ABUXKE pe3u-
ctopa. Ecnu oHa ynoBneTBOpuUTENbHa,
MOXHO NepenTn K cneayowemy wary, a
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MpumepbTe nNnaty K KOPNycy v Kak
MOXHO To4Hee 0003HaybTe Ha ero BHYT-
pPEHHEN NOBEPXHOCTU LEHTp Oyayuwiero
OTBEPCTUS O PYYKWN ynpasneHus nepe-
MeHHbIM pe3uctopom R2. Mo aToi meTke

.

HanaxusaHue ronosHoro
ycTpoiicTea u pabota ¢ HUM

Mocne nonHoi cOGOPKU TFONOBHOrO
YCTPOMCTBA M NPOBEPKU €ro MOHTaxa
yCTaHOBUTE B MOAY/b YACOB peanbHOro
BPEMEHUN 3NIEMEHT NUTaHWUS, NOAKIIoYNTE
BCE MOAy/M n Kabenu Kk npegHasHayeH-
HbIM OIS HUX pa3bEMam un BKIOYUTE
ycTpoiicTBO B ceTb ~230 B. Y6eautechb B
paboToCcnocOBHOCTN MOACBETKU 3KpaHa
XKW, namepbte B niobBOM [OCTYMHOM
MeCcTe OCHOBHOW WUNU AONOAHUTENbHOM
nnaTbl HANPSXeHUe Ha BbIXOAE BbINPAMU-
Tens, KOTopoe OOMKHO OblTb HE MeHee
6,5 B. U3amepbTe B MOObLIX AOCTYMNHbIX TOY-
Kax OCHOBHOW NNaTbl BbIXOAHbLIE HANPSAXE-
HUSI MHTerpanbHbix cTabunusatopos DA1
n DA2 n ybeautecsb, 4To OHU 6113KN COOT-
BeTcTBeHHO kK 5 B 1n 3,3 B.

Ona npuemMnemMon TOYHOCTU PaboTbI
AUMN mMukpokoHTponnepa HeobxoaMmo

B MPOTUBHOM Ciy4ae CAenatb CHapyxwu
Koprnyca HOBYtO, 60nee TOYHYIO MeTKy.
Tenepb cnegyeT NPUNOXUTL K KOPNyCy
wabnoH, YepTEX KOTOPOro B MacwTtabe
1:1 npnBenéH Ha puc. 4. LleHTp Hanbonb-

&

M3MEpPUTb TOYHOE 3HayeHue ero obpas-
LLOBOr0O HanpshkKeHus 1 3anucaTtb ero kak
koHcTaHTy 8 EEPROM MukpokoHTponne-
pa. Jlydywe BCero namepsaTb 3TO Hanps-
xeHne undpoBbLIM BONLTMETPOM C npe-
nenom namepenus 3,999 B npu paspe-
weHun 0,001 B. MoxHO B KpaliHeM cny-
4ae BOCMONbL30BATLCH BOJILTMETPOM C
pa3peweHnem 0,01 B, HO npun 3TOM
HECKONbKO BO3PACTET MNOrpewHoCcTb
ALTM. Uamepus 06pa3LLoBoe HanpsxeHue

Lwero U3 oTBepcTuii WwabnoHa coBMecTuTe
C NPOCBEPJIEHHLIM OTBEPCTUEM WU CAe-
NaHHOW METKOW, 3aTEM LUMIOM HaMmeTbTe
LEHTPbl OCTanbHbIX oTBepCcTUn. Mo cae-
NIaHHOW pa3meTke NPOCBepnTeE B KOPNy-
ce BCe HyXHble oTBepcTus. Mx anameTpsl
ykasaHbl Ha wabnoHe.

3aseplwunB NoaroToBky kopryca, OT-
pexbTe OT LWHypa nasibHUKa CeTeBylO
BUJIKY. 3aTEM NponycTuTe WHYpP 6e3 BUIIKK
BHYTPb KOpPMyca CKBO3b PE3UHOBbIN YrIoT-
HUTENb U NpUNasnTe pa3aenaHHbie KOHLLbI
€ero NpoBoao0B K KOHTAKTHbIM MioLaaxam
nnaTel perynatopa, 0003HAYEHHbIM Ha
puc. 2 "K EK1". NpoBoga cnenyet BCTas-
NATb B OTBEPCTUS KOHTAKTHBIX MAOWAA0K
CO CTOPOHbI YCTAHOBKM KPYMHbIX AeTaneun.
KoHTakTHble nnowaakm, 0603Ha4YeHHbIe Ha
puc. 2 "K XP1", coeauHuTe ru6KMMm MOH-
TaXHbLIMM NPOBOAAMU CO LUTLIPSAMU UMEIO-
Leincs B KOpnyce CeTesom BUSIKA.

Mpexpae 4em 3akpbiBaTb KOPNYC, Bbl-
TAHUTE N3 HEMO U3JTULLKU LIHYPA NasfibHUKa
yepes3 Pe3VHOBbLIN YNNOTHUTENb U 3aduk-
cupyinTe WHYp B YMJIOTHUTENE Kannew
knes. Ecnu mowHocTe nasnbHuka Gonee
100 BT, pexomeHayio caoenatb B Kopnyce
perynsitopa HEeCKOJIbKO BEHTUNSLUMOHHBIX
oTBepCcTMn. BHewHnn Bup, nasnbHuka C
perynsaTopom nokasaH Ha puc. 5.
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mexay BbiBogamMun 31 1 32 MUKPOKOHT-

ponnepa ATmega32A-PU, HyXHO 3anoMm-

HUTb Nony4yeHHoe 3Ha4vyeHue. PaccMort-

pUM Ha npumepe, kak 3anucaTb €ro B
EEPROM mukpokoHTponnepa.

MNpennonoxum, 4To U3MepeHHoe

3HauyeHne — 2488 mB (nnn 0x09B8 B

LWecTHaauaTepuyHoO CUCTEME cuuche-

HUs). OTKPONTE NPUSIOXEHHbIN K CTaTbe

dann Cloc_Meteo4_2.eep ¢ nomoubto

noboro TEKCTOBOro penakropa, Hanpu-

mep "bnokHoTta" Windows.

Ecnn uameHeHus B atoT

dann paHee He BHOCU-

NUCb, ero nepeas cTpoka

BbIMSANT, Kak NOKa3aHo

Ha pwumc. 15, n coot-

BeTCTBYyeT 06pa3uoBOMYy

HanpsxeHuio 2505 mB

(0x09C9). Asa mnapnx

wecTHaaUaTepuyHbIX

paspsga  CymMbl  BCex

6anToB (nNap wecTHagua-

TepuyHbix uudp) aTon

CTPOKW, BKJIOYas YUCNO

MHPOPMALNOHHbLIX Gait-

TOB N KOHTPOJIbHYIO CYMMY, PaBHbl HYJO:

(0x10+0xC9+0x09+0x1E) mod 256=0.

Mo 3aTomMy KpUTEPUIO KOMNBLIOTEP, NPO-
ynTae CTPOKY, Onpenensier, Y4To owubok
npu eé YTeHUM JONYLEHO He Obino.

Tenepb HYXHO 3aMEHUTb MNagWwnn u
cTapwuii 6aiiTel CTaporo 3HavyeHust 06-
pPa3L0BOro HanpsiXeHuss Ha COOTBETCT-
Bylowme GaiTbl pesynbrata ero namepe-



HUA U BHOBb NPOCYMMUPOBaTL BCe BGanThbl
CTPOKN, Ha 3TOT pa3 6e3 KOHTPONbHOWN
CYMMbl:

0x10+0xB8+0x09=0xD1.

YT006bl NONY4UTL HYNN B ABYX MNAALWINX
paspsigax, K Hen HyxHO nobasuTb GanT
KOHTPOJNIbHOM CYyMMBbI, paBHbI

0x100-0xD1=0x2F.

3aMeHunB UM npexHuit 6anT KOHTPONb-
HOWM CYMMblI, NONY4NTE OKOHYATESNIbHO

:10000000880900000000000000000000000000002F

BbinonHUTE ONUCaHHbIE AENCTBUSA C
peanbHO U3MEPEHHBLIM 3HA4eHneM 06pas-
LLOBOr0 HarnpsbKeHUs U COXpaHuTe oTpe-
[AKTUPOBaHHbIA dann. Ona pacyeéToB B
wecTHaauaTepuyHon cucTteme cuucne-
HUA yoobHO nonb3oBaTtbCcs "Kanbkyns-
TOopOoM™ Windows, nepeknioyvs ero 8 Buf,
"MporpaMmmucT”.

MporpammaTop-oTnan4nk AVR DRA-
GON, «koTopbiM $ nonb3oBancs Ans
3arpysku nporpamMmbl B MUKPOKOHTPON-
nep, Tpebyetr 0643aTENbHOrO0 HaNU4UN
HaNPsXXeHUs NMMTaHus NPorpamMMmnpyemMo-
ro MUKPOKOHTPONNEpPA HAa KOHTaKTe 2
pasbéma nNporpamMmupoBaHus. 3To He-
06Xx0AMMO AN aBTOMATMYECKOro corna-
COBaHUSi NIOMMYECKUX YPOBHEN CUrHanos
nporpammartopa u MUKPOKOHTponiepa v
obecneunBaeTcs yCTaHOBKOW NepeMblukn
S1. Mpun ncnonb3oaHuu NPoOrpammMaro-
pa, He obnapaiowero Takon dyHKumen,
nepeMblyKy cnefyeT CHATb.

Koabl 13 ¢anna Cloc_Meteo4d_2.hex
3arpy3ute B nporpammuyto (FLASH)
namsaTb MUKPOKOHTPOMNEpa, a ud darna
Cloc_Meteo4 2.eep — B ero EEPROM.
KoHburypaunio MUKpPOKOHTpoOnnepa 3a-
nporpaMMmnpyiTe B COOTBETCTBUU C
Tabn. 1. MNMocne 3anycka NporpamMmbl Ha

XKW 6ynet BbiBeoeHa 3acTaBka, 3aTem
coobuieHre 06 MHUUMann3aummn ycTpom-
cTea. [locne 3T0ro0 OHO NOAACT 3BYKOBOW
CUrHan n nepennet B OCHOBHOW PEXum
paboTbl, B KOTOPOM Ha 3kpaHe XKW kax-
aple 5 ¢ cMeHsoTCa cnenyowme coobLue-
HUA:

T PB:88 a+88° T+08°

5

T B0:08 4BEX A7P54MM

T @8:68 MNH Bl1.81.18

Tekywiee BpemMs C Muralowmm pasge-
NMTENeM 4acoB U MUHYT OTOOpaxaeTtcs
NOCTOAHHO. Yepe3 HekoTopoe Bpems
MEeCTO CuMBONA ynblGkn B NepBOM No3u-
UM CTPOKWU 3aNMET CUMBON FPYyCTU:

% B80:00 a+bB° T Bp°

OTO 03HA4aeT, 4TO rosIoBHOE YCTPOW-
CTBO He 06HapyXunno paguoceHcopsl. Bce
HE CBA3AHHbIE C HUMU (DYHKUUWN 4acbl-
MeTeocTaHums 6yaeT BbINOAHATL U B 3TON
cuTyauum, a nouck paanmoceHcopoB Nnpo-
DONMXUTCA A0 NX BO3MOXHOro obHapyxe-
HUA.

CrmMBON AOMUKA PSAOM CO 3HAYEHNEM
TeMnepaTypbl MOKa3bIBAET, YTO OHA U3Me-
peHa B MOMELWEHUN, 8 CUMBOJI 30HTUKA —
BHe ero. CumBON Kannu npeawecTsyeT
3HAYEHUI0O OTHOCUTENBHOW BNAXHOCTU
Bo3ayxa B nomelyeHun. Nocne cumsona
pTyTHOrO 6apoMeTpa BbiBEAEHO 3HAaYeHne
aTMocdepHOro AaBieHNs B MUIMMETPax
pTyTHOro ctonba. B pexume kaneHpaps
Ha XKW sbiBeaeHO aBYyXOYKBEHHOE YCNIOB-
HOoe 00O03HaveHne OHS Hepjenu, a 3atem
4MCNo, MecsL, 1 rop,

HaxaTtnem Ha kHonky SB2 Bxopsat B
MEHIO YyCTaHOBKU BpemeHu. Bxop conpo-
BOXAAeTCA 3BYKOBbIM CUrHanOM, a Ha
akpaH XKW BbiBoauTcs coobueHue

 Bpema BB:01:36 +82

Kypcop B Buae noa4€pknBaHns Haxo-
OUTCS B NepBON (kpanHen neson) nosu-
umn. Haxumas Ha kHonku SB1 un SB4,
nepemMeLanTte Kypcop B 30Hbl 4acoOB W
MUHYT, a KHonkamu SB2 nnu SB3 ycTtanas-
NINBANTE HYXHbIE 3HAYEHMA B KAXO0M pa3s-
page. MNpu NONbITKE U3MEHUTb 3HaYeHue
ceKyHf, OHO ObHynseTcs.

B npaBon 4actm CTPOKM HaxoauTcs
BblpaXKeHHas B Yacax nonpaska K MECTHO-
My BPEMEHWN OTHOCUTEJIbHO MOCKOBCKOIO.
OHa 1cnonb3dyeTcs Npu aBToMaTUYECKOn
Koppekuun nokasaHun vacos no ClIB.
3HayeHne 1 3HaK NoNpasku MOXHO U3Me-
HATb. lMpu €€ HyneBOM 3Ha4yeHun 3HakK
OTCYTCTBYET.

ns BbIx0Aa U3 MEHIO YCTaHOBKU Bpe-
MEHU nepemMecTuTe Kypcop B Nepsyio
no3uumio. Cneayiowmum HaxaTuem Ha
KHONKy SB2 BXOOST B MEHIO YCTaHOBKM
narbl:

lata MNH B1:61:18

MN3MeHAI0T BbiBEAEHHbIE 3HAYeHUs
aHanornmyHo TOMYy, Kak 3TO Aenanocb npu
yCcTaHOBKE BpemeHu. [lns Bbixoaa w3
MEHIO NMepemMeLlalT Kypcop B Nepsyio
no3unumio.

EWweé oaHnMM HaxaTuem Ha kHonky SB2
BXOAAT B MEHIO YCTAHOBKWN ByannbHNKa:

i BuanneHuk B8:606 p.

YcTaHoBka BpemMeHun cpabaTtbiBaHUs
OyAnnbHUKA HE OT/IMYAETCS OT YCTAHOBKU
Tekywiero BpemeHn. [lepeknioyaembie
CUMBOSbI "pP” Unn "C" B KOHUE CTPOKN 03-
HayvaloT TUN curHana GyaunbHuka: "p" —
BK/IIOYEHUE paanonpuémHuka, "c" —
nogaya NpepbIBUCTOrO 3BYKOBOrO CUrHa-
na. Janee HWXHUI BEPTUKANbHbIA LUTPUX
NoKasbiBaeT, YTO OyAMNbHUK BbIKIIIOYEH, a

CUMBOS KOMOKOJIbYMKA MOKa3blBAET, 4TO
OH BKJIIOYEH:

i byanneHWk B6: @@ c&

[ns BbIXOAA N3 MEHI0O YCTaHOBKM
OyannbHMKa nepemectuTe Kypcop B nep-
BylO no3uumio. lNocne ovyepenHoOro Haxa-
Tna Ha KHONKy SB2 6yaeT noka3aHo u3me-
peHHoe AU MukpokoHTponnepa Hanps-
XEeHue 3neMeHTa Pe3epBHOr0 NUTaHus
MOZAY/si HACOB pPeanbHOr0 BPEMEHU:

i BaT. Hacoe 3,22 B

Hukakve n3MeHeHUss BHECTU B 3Ty
CTPOKY HEBO3MOXHO. Cnegayiowiee Haxa-
Tne Ha kHonky SB2 BoiBepgeTr Ha XKWU
3HaYeHNE HanpsxeHus akkymynaTopa,
YCTaAHOB/IEHHOTO B PAAVNOCEHCOPE HaPYX-
HOW TEMNepaTypbi:

i BaT.ceHcopa 6,00 B

Korga cBa3b C paauoCceHCOPOM OTCYT-
cteyerT, XKW noka3sbiBaeT Hynesoe Hanps-
XeHue. B aTy CTpOKy ToXe Henb3s BHECTU
M3MEHEHWIA.

Lanee, Haxas Ha kHonkKy SB2, BoiguTte
B MEHIO aBTOMATUYECKOro Noucka n 3anu-
CU B NamsTb YCTPOWCTBA 4acTOT paguo-
cTaHuui auanasoHa FM:

i An-88 87,8 My ¢

[ee undpsbl nocne Hagnucu "An” (aB-
TOMATUYECKUIA NMOUCK) O3HAYaIOT YUCNO
pPaAnOCTaHLUMN, YacTOTbl KOTOPbIX 3aduk-
cupoBaHbl B namsatu. [anee sbiBegeHa
Tekylwias 4actoTta HaCTPOMKN NPUEMHMKA,
B OAHHOM CJjlyyae OHa Camas Hu3Kas B
ananasoHe FM. Cumsonom "®" 0603Ha-
YeHa no3vums, B KOTOPYIO HYXHO nepe-
BECTU KYpPCOp, 4TOObI 3anucaTtb TEKYLLYIO
4aCTOTY HAaCTPOMKU B NAMSATb.

MckaTb pagmnocTaHumMm MOXHO BBEPX
VAN BHU3 MO 4acToOTe, HO €€ 3HayeHus
3anucbIBalOT B NAaMATb TONbKO B NOpsiake
nosblweHnsa. Ecnu Tekywas uvactoTa
HaCTPONKMN HUXE MAaKCUMaANbHOWN, YyXe
3annucaHHoW B NaMaTn, NpMAETCH nepese-
CTW KypCOp B NEPBYI0 NO3ULMIO CTPOKN 1
NOBTOPUTbL MOUCK U 3aMUCb YacTOT 3aHO-
BO, Ha4MHas C MWHWUMANbLHOW 4acCTOTbI.
Bcero moxeT 6biTb 3anucaHo 50 yacTor,
NPUYEM OAHY M Ty Xe 4acTOTy 3anucartb
6onee oAHOro pasa HeBO3MOXHO. [lo-
CNEOHIO BLIMNOMHEHHYIO 3anuCb MOXHO
OTMEHUTb, a TakXe CKOJIbKO YrogHO pas
NONHOCTbLIO YAANUTbL BCE 3anuUcu 1 BbINoJ-
HUTb NOBTOPHbIM MOUCK 1 3aMUCb.

3ByK NpuEMHUKA BKIOYaeTCs npu
BbIBOAE KypCcoOpa w3 nepsoi no3uvuuu
HaxaTuaMn Ha kHonkn SB1 unu SB4. Ecnn
nepeBecT Kypcop B 30HY OTOOpaxeHus
4YacTOTbl, TO NOCNE HaxaTus Ha KHOMKY
SB2 HayHETCH NOUCK BBEPX MO YacToTe, a
nocne Haxartus Ha KHonky SB3 — BHUM3 no
yactoTte. lNouck ocTtaHaBnMBaeTcsi, ecnm
Ha TeKyLen 4acToTe NPUHAT paamMocurHan
nto60oro nponcxoxaeHus. Ero MoxHo npo-
DONMKNTb NOBTOPHbLIM HaXaTUEM Ha OOHY
13 kHonok SB2 nnn SB3.

Koraa nomnck ocTaHoBNEH, MOXHO, nepe-
BeAs HaxaTusiMu Ha KHOMKy SB1 kypcop



B 30HY, roe nokasaHo 4ucno 3adukcmpo-
BaHHbIX 4aCTOT, HAXATUEM Ha KHONKY SB2
BbIBECTW 30€Cb OLEHOYHbIN YPOBEHbL Npn-
HUMaeMoro curHana. lNosTopHoe Haxartue
Ha Ty Xe KHOMKY BO3BPaTUT Ha 3KpaH
4UCNo 3aPUKCUPOBAHHbBIX HaCTOT.

[ns 3anncmn HOBOW 4aCTOTbl nNepeme-
CTUTE KypCOp HaxXaTusamu Ha kHonky SB4 s
nosuumio cumeona "®d". Tenepb nocne
Haxatua Ha kHonky SB2 k Hemy Oynert
pobasneH cumeon 3", a Kypcop-noayep-
KUBaAHWE CMEHUTCA HeraTuBHbIM n306pa-
XeHueM cnumsona:

& An-88 98,5 MMy (=

Tak 6yneT npogonxaTtbes A0 NoaTeep-
XOEHUS 3anNnUcK HaxXaTnem Ha KHonky SB2
NN e€ OTMEHbI HaXxaTneM Ha kHonky SB3.
C noaTeepxaeHnemM 3anmucu Yncno 3apuk-
CUPOBAaHHbIX 4acTOT BO3PACTET Ha eanHU-
uy:

& An-81 98,3 My ¢

Ecnun nocne 3anncu Kkypcop ¢ cumsona
"®" HUKyAa He nepemeLancs, To NoBTop-
HbIM HaXaTMeM Ha KHOMKY SB2 TONbKO 4TO
BbINOJIHEHHYIO 3aNUCb MOXHO OTMEHWUTb.
lMpyu 3TOM B OXMAAHUM NOATBEPXOEHUN
OTMEHbI KYypCOp N3MeHUT PopMmy, a psaom

C cMmBonoM "®" nossuTCS cUMBON "C":
= An-81 98,5 Mry (e

YpaneHue 3anucu yMEHbLIUT 4YUCIO
3apUKCUPOBAHHbIX YaCTOT Ha eanHuly. He
nepemMeLLas Kypcop, MOXHO MNOBTOPATb
3anncb U eé OTMEHY HeorpaHu4yeHHoe
yncno pas. Nocne nepemeteHns Kypcopa
yhanuTb OAHY 3anucCb yXe Henb3fd, HO
MOXHO yAanuTb BCE 3anncu OAHOBPEMEH-
HO. Mo3aTomy B npouecce 3anmcu HYXHO
OblTb BHUMATEJNIbHLIM, HE TOPONSACb U
OCMbICNIEHHO HAXMMaTb Ha KHOMNKW, cTapa-
ACb HE BbIBOAMTL KYPCOP B NEpBY0 NO3un-
LMI0O 00 3aBeplleHus BCEeN npouenypbl
noucka u 3anucu. NHave npuaércsa Haun-
HaTb 3Ty Npoueaypy 3aHOBO.

YacToTy paguocTaHumm, kotopas Oy-
AET NO YMONYaHWIO MCMONb30BaTbCA ONS
npuéma ClB, Heo6x0aMMO HalTK 1 3anu-
caTb, Kak 66110 oNucaHo Boilwe. 3aTteM, He
M3MEHSS NOJIOXKEHME Kypcopa, HaxaTb Ha
kHonky SB3. Mpun aToM nossutcsa Npsmo-
YronbHbI Kypcop NOATBEPXAEHNS onepa-
UMM 3anucu 3TOW 4acCTOTbl, Kak MUCMNONb-
3yemoi no ymonyaxuio. B oxmnaanum noa-
TBEPXAEHUs onepauuu cTpoka Oyner
BbIrMAAETb TakK:

An-82 91,0 MMy Bk

NMoaTBepanTe  3anncb MNOBTOPHbLIM
HaxaTtueM Ha KHonky SB3 unu otmeHute
€€ Haxartnem Ha kHonky SB2. B panbHen-
LeM YacToTa paanocTaHummn, BbibpaHHOM
no ymonuaxuio ans npuéma CrB, 6ynet
oTMmedaTbes Ha XKW anoctpogom:

An-82'91,8 MMy ¢

Ecnn nocne eé€ Bbibopa Kypcop He
nepemMewyancs, BbIGOP MOXHO OTMEHUTb
NOBTOPHbLIM HaxaTwuemM Ha kHonky SB3.
Mocne Hero cTpoka Ha akpaHe NpuMeT Bunp,

= An-82'91,0 My e
Kak v B gpyrux cny4asx, OTMEHY HYXHO
NOATBEPAUTL MM OTKasaTbCs OT Heé. B

npouecce AanbHenWwero noucka MOXHO
4acTOoTy, HA3HAYEHHYIO paHee AN\ npuéma
CIMB, 3amMeHuTb Ha Apyryio, 6onee BbICO-
Kyto. Mpu 3TOM npexHuin BblIGOp OyaeT
OTMEHEH.

Ecnn Heo6xoauMO 3aMeHUTb 4acToTy
Ha 6onee HU3KYI0 UM UCNPaBUTb OPYrylo
[ONYLEHHYIO NPY MOUCKE U 3anucn 4acToT
ownbky, cnepyeT nepesBectu Kypcop B
30HY OTOOpaxeHus 4ymcna 3anucaHHbIX
4acToT 1 HaxaTuem Ha kHonky SB3 ¢ panb-
HEeNWNM NOATBEPXAEHUEM yAanUTbL BCE
3anucu.

MepemelweHnem kypcopa B nepsyto
No3nLMIO U HaXaTneM Ha KHoMKy SB2 Bxo-
OAT B MEHIO NPOCNYLWMBAHUA PaanoCTaH-
unin guanasoHa FM:

+ FM-82 91,8 My 482

OTO BO3MOXHO TOMbKO NpU Hanuynuun
3anncaHHbIX B NamMaTu GUKCUPOBAHHBLIX
YyacToT. MNpu BXOAE B MEHIO NPUEMHUK BCE-
roa aBToOMaTU4eckm HacTpamBaeTcs Ha
4acToTy paguocTaHuuun, BbIOpaHHOW No
ymonyanuio ans npuéma CrB. 3Byk BKMtO-
yaeTcs BbIBOAOM Kypcopa w3 nepson
no3uumn HaxaTuem Ha kKHonky SB1 wnn
SB4. YpoBeHb curHana otobpaxaercs Ha
XKW cnpasa 3a cumsonom "y".

YCTaHOBMB KypCOp B 30HY 3HavyeHus

‘4acTOThl, HaxaTusMu Ha KHonku SB2 n

SB3 nepexoaaT ¢ 0aHON GUKCUPOBAHHOM
4YacToTbl Ha apyrylo. MNpu ycTaHoBKE Kyp-
copa B 30Hy HOMEPOB 3aMNMCaHHbIX YacTOT
HaxaTuamMm Ha kHonkn SB2 n SB3 nepexo-
OSAT OT OTOOpaxXeHUss HOMEepa 4acToTbl K
0TOOPaxXeHNI0 ypOBHS CUrHana Ha 3Tow
yactoTe 1 obpatHo. Mpu ycTaHoBKE Kyp-
copa B no3vumio cumeona 'y’ TemMm xe
KHOMKaMn WU3MEHSI0T FPOMKOCTb BOC-
nponseeneHns NpPUMHUMaAeMoro curHana
o7 0 oo 15 OTHOCUTENbHBIX €eANHULL,.

Ans aBTomMaTu4eckon koppexkumm no-
Kas3aHuii 4acoB YCTPOWCTBO UCNONb3yeT
BCe€ LWeCTb 3ByKOBbIX Nocbuiok CIB, nepe-
[aBaeMbiX paguoBeLlaTesnbHbiMU CTaH-
umamun. MNepsble NATbL NOCLUIOK ANUTENb-
HoCTbto No 100 Mc cnyxaTt gns pacno3Ha-
BaHusa ClB, panTtenbHOCTbIO WeCTon no-
CbI/IKM 3aKOAMPOBAH, COrnacHo taén. 2,
HOMEp HYaca No MOCKOBCKOMY BpPEMEHU, B
Havane KoToporo nepeaaH curHain.

Ona sbigenednsa CMNB npuMeHEH aeko-
[ep Ha OCHOBE y3KOMNOMOCHOro ¢unsTpa,
HACTPOEHHOr0 Ha 4YacTOTy 3BYKOBbIX MO-
CbIIOK, KOTOPbIN Kak BCAKNN GUALTP Ha
HEKOTOPOE BpeEMS 3aaepXunBaeT Npoxoas-

Tabnuua 2
OnurenbH. AnurenbH.
Yac wecrou Yac wecroi
NOCbINKK NOCbIIKK
cns., mc CnB., mc
0 100 12 340
1 120 13 360
2 140 14 380
3 160 15 400
4 180 16 420
5 200 17 440
6 220 18 460
7 240 19 480
8 260 20 500
9 280 21 520
10 300 22 540
11 320 23 560

wuii Yepes Hero curHan. bnarogaps ycu-
NNTENIo-orpaHnynTenio aTa 3agepxka
noctosiHHa. OHa MOXeT ObITb U3MepeHa n
3anucaHa B NamsaTb MUKPOKOHTposnnepa
KaK KOHCTaHTa ANt TO4HOM KOPPEKTUPOBKHN
BpeMeHu. [ins 3Toro npeaHasHayYeH cne-
OYIOWNIA NYHKT MEHI0 KanubpoBku AEeKOo-
nepa CINB:

i Kanmep.Aexk B0 006a

YTO6b! BLIMNOMHUTL KanMOPOBKY, HYXHO
coeguHuTh ayaunokabenem rHespno XSt
(cM. puc. 5) yacoB-MeTeoCTaHUUKU C rHes-
[O0M KOMNbloTEepa, NpeaHasHavYeHHbIM ons
NoAKNIOYEHUS rONIOBHLIX TenedoHoB. Ypo-
BE€Hb BbIXOAQHOIO CUrHana kKomnbloTepa
pPEKOMEHAYI0 YCTAaHOBUTL 3aBEAOMO npe-
BbILLAIOWWM YPOBEHL CO34aBAEMbIX KOM-
NbIOTEPOM MOMEX.

B npunoxeHHOW K CTaTbe nanke
Cloc_Meteo/CIB conepxarcs ayamodain-
nbl CMB ans Bcex 24 yacos. Ons kannb-
POBKM HEOOXOANMO HANTN B HEWN U UCNOJb-
30BaTb COOTBETCTBYIOLUMNIA HYNEBOMY Hacy
davin Time_00.wav C [AMTENbHOCTbLIO BCEX
wecTtn nocbinok no 100 mc. Ero cneayet
BOCMNPOM3BECTU, HANpPUMepP, C MNOMOLLbLIO
"Mpourpbieatena” Windows.

lMocne opHokpaTHOro Bocnpoussene-
HUA danna nepeseanTe Kypcop BO BTOPYO
cnesa nNo3vuMio U HAXMUTE Ha KHOMKY
SB2, paspewus 3TUM NpepbiBaHNE Npo-
rpammel no CIMB. OTMeHsoT 3TO paspe-
WweHne HaxaTtnem Ha kHonky SB3. O tom,
4TO NpepbIBaHUSA pas3peLleHbl, CBUaAeTeNb-

CTBYyeT CuMBOn """ BO BTOPOI NO3NUUN:

“"Kanvep.Aex 86 0OOB

Mpu pa3peléHHbIx npepbiBaHUAX
NOBTOPHO 3anycTute BOCNPOu3BeAeHne
Toro xe danna. MNpu 3TOM YeTbIPEX3HAY-
HOe 4ncno Ha akpaHe XKW ctaHeT noka-
3blBaTb TEKywee 4UCno nNepuoaos CUHY-
cougbl B NpuHUMaemom curHane. Korpa
NPUHATLI BCE WeCTb NOCLUIOK, Nnpepbisa-
HUA OyAyT aBTOMATUHECKU 3arnpeLueHsbl,
BbINOMHEH PACcYEéT KanubpoBOYHOW NoO-
npaBku 1 €€ 3Ha4veHue BbiseaeHo Ha XKU
B BUAE ABYX3HAYHOro Yncna:

_Kanmep.Aex 29 8660

3HauyeHne 600 cBUAETENLCTBYET O TOM,
YTO NPUHSATHI LUECTb 3BYKOBbIX MOCHLIIOK NO
100 nepuopos cuHycouabl yactoTon 1 kly,
B Kaxaon. 3Ty npoueaypy MOXHO NOBTO-
pPUTb HECKONbKO pa3, 4Tobbl yoeauTbes B
YCTOMYMBOCTM MNONy4aeMOro pesynbrara.
Mpu paspelweHun npepbiBaHU Npeabiay-
Wi pesynbrat obHynseTcs.

B panbHeliwem kanubpoBOYHYKO NO-
Npasky MOXHO KOPPEKTUPOBaTb BPYYHYIO
no peaynbratam paboTbl C peanbHbIM CUr-
HanoM OT pagmonpuémHuka. Ons atoro
YCTAHOBUTE KYpPCOpP B 30HY KanubpoBOu-
HOWM NMONpaBkn N U3MEHSINTE €€ HaxaTus-
MU Ha kHonku SB2 n SB3. Ha npaktuke
U3MEHSATb €€ B Ty WU UHYIO CTOPOHY 60-
lee 4eM Ha OOHY-ABE eAUHULbI HE NPUX0-
autcs. Mpy ycTaHoBKE Kypcopa B NEPBYIO
no3uumio kKannbpoBoYHas Nonpaska 3anu-
coiaetcs B8 EEPROM mukpokoHTponnepa.

Cnegaylowmii nocne onpeneneHns ka-
NMOBPOBOYHOM NOMPABKN MYHKT MEHIO
npegHa3HayeH ons NpoBepkn aBToMaTtu-
4EeCKON KOoppekuun nokasaHui 4acoB C
YY4ETOM OT/IMYNS MECTHOIrO BPEMEHU OT
MOCKOBCKOro. lposepka BbINOAHAETCSH



6e3 peanbHOro BO3AENCTBUSI Ha nokasa-
HWS Yacos peanbHoro spemeHu. Ha XXKU
BbIBOAUTCS CTPOKA

i TecTAex —-:00 BOOG

CoeonHUTe 4Yacbl-MEeTEOCTaHUUIO C
KOMMbIOTEPOM, Kak OblfI0 ONUCAHO BbiWe.
3anyctute BocnpousseneHue ¢daiina
Time_00.wav. [lenatb 37O nepsbln pas
pekoMeHayio, He paspeluas npepbiBaHUS.
3areM nepemecTuTe Kypcop BO BTOPYIO
No3unLMIO N HaXaTueM Ha kHonky SB2 pas-
pewnTe npepbiBaHUs, OAS €ro OTMEHb!
MOXHO HaxaTb Ha kHonky SB3. Paspe-
weHne NoATBepanT cuMBon """ BO BTOpOM
no3unumm CTPOKN:

“"TecTAek —-:iB0 BBOO

3anyctnte Bocnpou3seneHne danna
Time_00.wav NOBTOPHO, Npv 3TOM NONAET
CYET 3aPUKCUPOBAHHBLIX NEPUOAOB CUHY-
counapl. Ecnu pekogupoBaHue npowno
ycnewHo, ero pesynstat 6yaet otobpa-
XEH C YY4ETOM nNONpaBkM Ha MeCTHOoe
Bpems (B JaHHOM Cnyyae Ha ABa Yaca):

o _TecTAex B2:00 8688

AHANOrMYHO MOXHO NPOBEPUTb AEKO-
avpoBaHue scex GainnoB, UMEIOLWNXCS B
nanke Cloc_Meteo/ClB, 4To6bl y6eanTb-
csl B ero npasunbHOCTU. Ecnu nomexu ot
KOMMbloTepa NPUBOAAT K COOSIM AeKOAU-
poBaHus, JOCPOYHO 3anpeuwias npepbisa-
HUS (4TO MOXHO ONPeaenUTb N0 NCHE3HO-
BEHWIO cumBona "), Heo6xoaNMo nNoao-
6paTtb ypoBEHb CUrHana, nogasaemoro c
KoMnbloTepa.

B cneayowemM nyHKTe MEHIo 3a4at0T ne-
pvoa, NOBTOPEHUS aBTOMATUYECKOW KOp-
pekummn nokasaHui 4acos. Ecnuv oH ewe He
3a4aH, Ha 3KpaH BbIBOANTCS CTPOKA

i Bpems Aek ——i--

Moka nepuoa OCTaEéTcsa He3afaHHbIM,
AOCTYMNEH NYHKT MEHIO

i 3andck HAek

OH 6bin BBEAEH ANs OTNAAKV Nporpam-
Mbl, U & Npeanonaran, 4to yaano ero no
e€ 3asepweHun. Ho pewunn ocTasBuTb.
3pecb HaxaTue Ha kHonky SB1 nnn SB4 —
PY4HOU BXOA, B PEXMM aBTOMAaTU4eCKOMn
KOPPEKUUM NOKasaHU 4acos, KOTOPbIA
6yneT paccMOTpeH noaxe. B aTom pexu-
Me Hy>XHO nopaasaTb ClNB oT koMnbioTepa,
KaKk npu nposBepke wux pekopepa. ITO
Oynet npuBOAUTL K COOTBETCTBYOWEN
KOPPEeKuMU NnokKa3aHuin 4acoB peanibHOro
BPEMEHU C nocnefylowuMm asTomartuye-
CKWUM BbIXOJ0M U3 3TOT0 pexuma.

MoOXHO nOBTOPATL 3Ty oOnepayuio
CKONbKO YroAHO pas, noaasas pasnunyHbie
ClNB. MMpaspa, nocne uUCNONb30BAHUSA
3TOro pexvma HeobxoamMmo 6yaeT BONTU B
MEHIO YCTaHOBKW BPEMEHU U YCTaHOBUTb
TOYHOEe Bpemsi BpyyHyto. Ecnn CIIB He
nopjasartb, TO BbiIXOH M3 pexuma 3anycka
KOppeKUMn nNpon3onaetT asTomMaTuyeckun
yepes YeTbipe MUHYTbI NOCNE paspeLleHns
npepbiBaHUN.

Ho BepHEMCSH K yCTaHOBKE Nnepnopa as-
TOoMaTuyeckon koppekuun. CoenaTtb 3TO
MOXHO TOJIbKO MOCNE OnpeaesneHus ka-
NMBpPOBOYHONM Nonpasku. MNpu HaxaTun Ha
KHOMKY SB4 ons nepemelleHns kypcopa B
cnenylowylo no3uumio Ha akpaHe XXKU
OyneT BbiBEAEHa cneayowas cTpoka:

i Neprog_HAexk —— wac

Haxatuamu Ha kHonkn SB2 unnn SB3
nepeknio4alTCs  Mexay YCTaHOBKOWM
nepvuoaa NOBTOPEHUS UV BPEMEHW HaYa-
na aBTOMaTUYECKON KOppEeKuun nokasa-
HWA 4acoB:

Bpema_Aex 88 Hac

Ecnu 3apgaH nepuop, TO KOoppekuus
CTaHeT NOBTOPATLCH 4Yepe3d 3afaHHoe
4YNCNO 4aCcoB, eCnu 33[aHO Bpems, OHa
NPoOuUCXoaMT B Havane 3afaHHOro 4aca
KaXablX CYTOK.

YT106bLI 3a4aTb Nepuon, nepemMecTute
KypCcop noj, NpoYepkn U HaxaTusiMu Ha
kHOMKM SB2 unn SB3 ycTaHOBUTE HYXHOE
3HaveHne. PekoMmeHaylo cHavana 3apaTb
nepuoa, ANTEeNbHOCTLIO OOVH Yac, YTOObI
noHabniogaTth 3a NPOLECCOM KOPPEKLIUN.
Mpu BLIGOPE €XECYTOYHOW KOppEeKuUn
YKQXWNTE KOHKPETHbI 4Yac €& BbiNonHe-
HUS.

Mepexoa B pexum aBToMaTuyeckon
KOppeKkuun nokasaHwii 6yaet npoucxo-
ONUTb 32 OBE MUHYTbl OO Ha3HAYeHHOro
BpemMeHu. Mpu nepemelteHnn kypcopa 8
nepsyto no3uuunio Ha XKW sbiBOAUTCSH
CTpoOKa CO BpEMEHEM nNpeacToswero
nepexopa

i Bpema Aexk  13:38

JONONHUTENbHBLIN NYHKT MEHIO Tenepb
oTKpbIBaTbCA He ByaeT. MNockonbKy aBTo-
MaTuyeckas Koppekums nokasaHuin 4acos
paboTaeT TONbKO B OCHOBHOM pexume,
HaxaTuem Ha kHornky SB2 cnegyet BO3-
BPATUTLCS B HErO:

% 13:06 p+66° T+B0°

Ecnn K MOMEHTY KOppekuun 4achbi
YCTPOICTBA OTCTAOT UAM cnewar bonee
YeM Ha MWHYTY, HYXXHO BPY4YHYIO YCTaHO-
BUTbL Bpemst 6onee TOYHO. 3aTeM HaxaTb
Ha KHoNky SB1 ans BknioveHns pagnonpum-
EMHUKa, 4TO ByaeT NoATBEPXAEHO NOsB-
neHnem cumsona "p” nocne paspsna eam-
HUL, MUHYT. YOEeauBLLINCH, YTO NPUEMHUK
NPUHUMAET  HYXHYIO PaAnoCTaHUMIO,
NMOBTOPHBLIM HAXaTWEM Ha KHOMNKy SB1 ero
3BYK MOXHO BbIK/IIO4UTb, cumson "p”
MUCYE3HET.

3a ABe MUHYTbI A0 HAa3HAYEHHOro Bpe-
MEHM NPOMN30NAET aBTOMATUYECKMUIA Nepe-
X0, B PEXUM KOPPEeKuUn:

Aek 13:58:36 bBBE

Takaa xe cTpoka OyneTt BbiBeaeHa n
npyv py4YyHOM 3anycke aBTOKOppPEeKuMn n3
DOMONIHUTENBHOrO NyHKTa MeHI0. B Hen
0TOOpaxeHbl TEKYLLEE BPEMSA U YETLIPEX-
3HaYyHOe YUCNo — pe3ynbTaT noacyéTa
yucna nepuonos cuHycounabl 8 CMB. 3T1o
YNCNO XOPOLWO XapakTepuadyeT paboTy
BCEN CUCTEMbl aBTOKOPPEKLUUU N Npu
HEOBXOOMMOCTM  NMOMOXET  BPYYHYIO
M3MEHNTb KannMbpPOBOYHYID NOMNpPaBKy.
PapguonpuéMHuk 6ynet BKNIOYEH C
3abnokuposaHHbiM YM3Y, kHONkn ynpas-
neHus Takxke 6yayt 3abnokuMpoBaHbl, 4TO
UCKNIOYNT BCAKOE BMELATENbCTBO B
BbINOSIHEHNE aBTOKOppekuuun. Mocne yc-
NnewHoro 3aseplieHus npouecca oyner
BblBEEHA CTpOKa, nopgobHas cnepyto-
wen:

Aex 14:00:00 G344

OHa 6ypeT ocTaBaTbCsi Ha 3KpaHe B
TeyeHue 5 c, panee ycTpoucTBO BO3Bpa-
TUTCS B OCHOBHOW PEXUM.

Mpwn nobom cboe aBTOMATUHECKON
KOpPEeKLUMN NPOU30ONAET npexaesBpemMeH-
HOe BO3BpalLeHNUe B OCHOBHOW PEXUM.
OHo npon3onaéeT u B cnyyae, ecnu ClNB He
6yayT obHapyXeHbl B TeYeHue 4eTblpex
MuHyT. Koppekuus npyn atom byneTt nepe-
HeCeHa Ha cneayowmi 4ac.

Mcxops um3  onbiTa  3akcnayaTtauuu
4YacoB-METEeOCTaHUMU, HYXHO CKa3aTb,
4yTo GosblUEe BCEro MeLlaeT aBToMaTuye-
CKOI KOppekuun peknama B nepepadax
pagMocTaHuuii, 06blMHO HaYMHAKLWAACH
3a HeCKONbKO MUHYT Ao nepepa4n ClNB. K
cuyacTbio, gekogep CIB poBonbHO yc-
NnewHo OoTceuBaeT MOMExXnU, MNo3TOMY
cbou npoucxoasT HewacTo. B Hawewn
mecTtHocTn CIMNB B ananasone FM nepe-
[aloT Tpu pagmnocTaHumn: "Mask”, "Bectn
FM" n "Papgno Poccun”. lukTopbl paguo-
ctaHumn "Masak™ u "Bectn FM" npogpon-
XatT roBOpPUTHL [aXe BO BpeMs nepenayv
ClB, noatomMy gns npuéma 3TUX CUrHa-
nos Obina BbiOpaHa paanocTaHuus
"Pagno Poccun”, roe Takue cnyyau He
Habnopannchb.

Korpa paboTtaloT BCe ycTpomncTBa
cuctembl, Ha 3kpaHe XKW noouepénHo
nosiBASIOTCA Co0bLeHns, nogobHble cne-
OYIOWNM:

T 14100 @+24° $-12°

T 14:88 413% A7S6MM

T 14:88 Cp 12.12.18

Ynbibalowminca cMmannmk CTaHOBUTCSA
rPYCTHbIM, ECNU HET CBA3U C PaAMOCEHCO-
pamMun Nnbo HanpsXeHne pe3epsHOro ane-
MEHTa NUTaAHWA YacoB PeanbHOro Bpeme-
HU WKW aKKymMynsiTopa paguoceHcopa
HapYXHOW TemMnepartypbl HUXE AONyCTU-
moro. MNpu noTepe cBa3n pagnoceHcopa c
HapyXHbIM OaT4NKOM TemnepaTtypbl B
BbIBOANMOW CTPOKE MNONABASETCS BOCK/IU-
uaTenbHbIN 3HaK:

T 14:882a+24° T106°

Ons wucnonb3oBaHus 6GyaunbHUKa
HEeobX0aAMMO B COOTBETCTBYIOLLLEM MEHIO
YCTAHOBUTb HYXHOE BPEMSi NMOAa4Yn Cur-
Hana v BblibpaTb ero Tun. MNocne atoro B
OCHOBHOM pPEXUME MOXHO BKJIOYaTb 1N
BblK/lO4aTh OYAUNIBHUK HaxaTuamu Ha
kHoNky SB4. O Bkno4EHHOM ByaunbHUKE
CBNOETENbCTBYET CUMBOS KONOKONbYMKA
nocne paspsnos MUHYT:

T 141 008a+24¢ $-12°

Curnan cpaboTtaBwero 6yaunbHUKa
3BYYUT NATb MUHYT. EFr0 MOXHO BbIK/IOUYAUTH
DOCPOYHO OAHOKPATHbIM HAXaTUEM Ha
MOBYIO KHOTKY.



aCMNONIOXMM [iB€ MarHUTHbIE aHTEHHbI

Ha HeOONbLLIOM PacCTOAHUM OaHa OT
Apyron Tak, 4ToObl UX CTEPXHW ObiNn
nepneHanKynsapHbl, NPUY4EM OCb CTEPX-
HA OQHOW (NepepatoLeit) aHTeHHbl Obina
HanpasfieHA TOYHO B CEPeaUHY CTePXHS
apyron (npuémuHon). Ecnn BO6GAU3M
AHTEHH HEeT MeTanIMYeckmnx NpeamMeTos,
TO B TakOM MNOJIOXEHUN B MNPUEMHON
aHTeHHe curHan nepepatouiein 6AnM3ok K

aHTEHH Tak, 4TOoObl NPU NPUBANXKEHNN K
HUM UBETHOrO MeTanna ypoBeHb CUrHa-
na cpasy HauuHan Bo3pacraTb.

Ha npakTtuke o6bekTbl Noucka vaiie
Bcero ObIBalOT HENPABUNLHON HOPMbI U
MOryT COCTOSTb M3 getanen, caenad-
HbIX W3 pas3Hbix MeTannos. lMo3Tomy
3aBUCUMOCTb HanNpsXXeHns OT paccTon-
HUS oKa3biBaeTcs 6Gonee CNOXHOW.
MpuxogmMTca BEeCTU NOUCK, nepemewias

HYIO0, TaKk Kak nepBas HaxoAuTCa B  MeTannouckaTtenb B pa3HbiX Hanpasne-
MUHUMYME AuarpamMmbl HaANpPaBNEHHO-  HUAX U PYKOBOACTBYACH HAKOMAEHHLIM
CTW BTOPOW. OMNbITOM.
Ecnn Tenepb BHecTu B none nepe- Cxema reHepaTtopHO-NPUEMHON Yac-
[alowen  aHTeHHbl  MeTannuyeckui  Tu meTannomckartens c Asymsa Gepputo-
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Puc. 1
npeaMeT, OH UCKA3WUT 3TO MOJIE U Hanps-  BbIMW  aHTEeHHaMu un3obpaxeHa HA  BMECTe M NOoAKIoYalT K obuwemy npo-

XEeHUe Ha BblxoAe NPUEMHOWN aHTEHHbI
BO3pacTET. [0 ero 3Ha4YeHuio MOXHO
CyauTb O PACCTOSIHUU MEXAY aHTeHHa-
MU 1 npeameTom. Ho onpepenutb BuA
MeTanna (YEpHbIA NI LBETHOMN) HEBO3-
MOXHO, TaK KakK CUrHan Ha sbixoge npu-
€MHOWN aHTEHHbl yBENNYMBaeTCs B npu-

cyTcTBMUM  NOOGOro  MeTannnyeckoro
npeamMerTa.
Y100bl Pa3zNUYNTL BUA MeTanna,

HY)XHO HEMHOro CMEeCTUTb aHTEHHbl OT
OMMCaHHOrOo BbilLe "HyneBoro” nonoxe-
Hua. Tenepb, ecnn c NpubnuxeHnem
npegmMmeTa HanpsXxeHune Ha Bbixoae npu-
EMHOW aHTEHHbl MOHOTOHHO PacTET, 3TO
oaviH Bua metanna. B npotusHom cnyvae
OHO CHavana napaeT u [A0X0AUT Ao
MWHUMYMa, Aanee HanpsiXeHue pacTer,
Kak 1 B nepsom cny4ae. CnenosatensHo,
Nno HaNUYUI AN OTCYTCTBUIO "nposana”
B 3aBMCUMOCTW HanNpsaxXeHus OT pac-
CTOSHUA A0 NpeaMeTa MOXHO CyAuTb O
BMAe Mertanna, M3 KOTOPOro cpenaH
npegMeT. [1ockoNbKy Haxoakn n3 useT-
HbIX MeTannos 6onee BaxHbl, PEKOMEH-
ayio noadupartb B3auMHOE NONOXeHue

puc. 1. leHepaTtop — ABYXTAKTHbIN Ha
TpaHauctopax VT1 u VT2. XenaTenbHo,
4TOObI OHM UMenu BNru3kue napameTpsl.
Mepepatowas aHteHHa WA1 n npuémHas
WA2 ponxHbl ObiTb ognHakoBbiMu. Ux
0O6MOTKM HaMOTaHbl BHaBan Ha CTepX-
Hax n3 pepputa 400HH nnn 600HH ana-
meTpomM 10 MM u anuHon 60 MM wu
copepxat no 500 suTkos nposoaa M3J1
nnametpom 0,18 MM, CnoxeHHOro
BaBoe. Mecto crnba nposopa paspe-
3al0T, NOCfe 4ero Hayano OAHOro us3
nposoaoB OOMOTKU COEAUHSIOT C KOH-
LOM eé BTOpOro nposoga — 3TO cpen-
HSA TouKa.

Ons 3awutbl OT NOMEX aHTEeHHbI
3KPAHUPYIOT antoMUHNEBoON GONbIrown.
Y1066 ponbra He obpaszoBana 3aMkKHy-
ThblA BUTOK, MExXAy Kpasmu e€ nucra,
06EPHYTOro BOKPYr aHTEHHbI, OCTaB-
nsaoT 3a30p 3...4 MM. BbiBoa 3kpaHa
nenaioT, Npuxas K GOoNbre 3a4nLLeHHbIN
OT N30NAUNU U 3aNYXEHHbI KOHEeL, NPo-
BOAA, nocne 4ero obmaTtbiBalOT BCIO
aHTeHHY nunkoh nentoii. CpepHue
TOYKM OOMOTOK WM 3KpaHbl COEOUHSAIOT

BOAY YCTPOWCTBA.

Mpwn HanaxusaHWM reHeparopa
NoCTOAHHbIE pe3uncTopbl R2 n R4 Bpe-
MEHHO 3aMEHSIIOT NepeMeHHbIMU pe3u-
ctopamn conpotusneHnem 100 kOm.
Pesuctop R9 noka He ycTaHasnueatoT,
noatomy 6ynet pabotaTb TONbLKO TpaH-
3uctop VT 1. MNepeMeHHbIMU pe3ncTopa-
Mun 4O06MBAIOTCH MakCUMasbHOM aMniu-
TyAbl CUrHana Mexay KOJJIEKTOPOM
TpaH3uctopa VT1 u cpegHum BbIBOAOM
06MOTKU aHTeHHbl WA 1. U3mepsitoT Halt-
[EeHHOEe COMpoTUBNEHWE NEPEMEHHOro
pe3ucTopa v ycTaHaBAnBalOT B Ka4ecTBe
R4 n R9 NoCTOSiHHbIE PE3UCTOPbLI TAKOTO
Xe CONpOTUBIIEHUS.

Mocne atoro B paspbiB NpoBoaa,
coepuHsaowero pesmctop R6 ¢ pesun-
ctopamn R3, R7 n konpeHcatopom C1,
BKJIOYAIOT MunnuamnepmeTtp. Perynu-
POBKOW NEPEeMEHHOro pe3ncTopa, ycra-
HOBJIEHHOIrO BMECTO NOCTOsIHHOro R2,
[0o6UBAIDTCA MUHUMANbHbLIX MOKa3aHU
MunnuamMnepmMmeTpa npuv amnautyae
CuUrHana Ha KOMiJieKTopax TPaH3nucTopos
He MeHee 7,5 B. 3amMeHsI0T nepemeH-



HbIl PE3NCTOP NOCTOSAHHLIM HaWOEHHO-
ro CONpoTUBAEHUS U UCKIIOHAIOT MUN-
nuamMnepmeTp.

Nanee, cobpas ycunutenn Ha OY
DA1, pacnonaratoT MarHUTHbIE @HTEHHbI
WA1 1 WA2 Ha pacctosiHum 0,8...1 m. Ux
npoAofibHbIE OCU A0MKHbLI ObITH Napan-

HE NPUMEHAs MeTanuyeckne Kpenex-
Hble nspenuns. Kabenb anuHon 1,5...2 m
co wrekepom XP1 (ctepeodoHnYecKkum
anameTpoMm 3,5 MM nnm 2,5 mm) npono-
XUN BHYTPWU Apeska knowkn. KayecTsy
3KpaHUpoBaHUa 3TOro kabens HyXHO
yaenutb ocob6oe BHUMaHWE, nHave OH

OY DA2 ycunuBaeT curHan, nocTry-
naloLnii Ha ero HEMHBEPTUPYIOLLMIA BXOS,
C BbIXOAa NpeaBapuTeENbHOro ycunutens
yepes pasbém XS1. KoadduumneHT ycu-
nexHus rpybo yctaHasBaAMBalOT NoACTPO-
e4yHbIM pe3nctopom R18 u onepaTtusHO
perynupyioT nepemMeHHbiM pe3ncTopoM
R17. YcuneHHbI CcurHan BbINPAMNKIOT
anoabl VD3 n VD4. HanpsixeHue Ha KOH-
peHcatope C13 u TOK, Tekywmin yepes
nanysalowmn anon ontpoHa Ul n Muk-
poamnepmeTp PA1, nponopuyoHanbHbl
YPOBHIO MPUHATOrO CMrHana.

Korpa wnsnydaoowmn auop ontpoHa
ocselaeT ero ¢otroauon, conpoTusne-
HWe nocnegHero nagaet, B pedynbraTte
yero OTKpbiBaeTcs TpaH3uctop VT4,
ynpasnsiowmnii TOkOM 4epes3 4acToTo-
3apatowme peauctopbl R20 u R21
MynbTusmubpaTopa, COOpPAHHOro Ha
TpaH3uctopax VT3 u VT5. Cneposa-
TeNbHO, 4acTtoTa konebaHun MynbTu-
BubpaTopa 1 BbICOTA TOHA 3ByKa Nbe-
3ouanyyatens HA1 tem Gonblwe, yem
CUNbHEE CUTHaN, NPUHATBLIR MAarHUTHOMN
aHTeHHOW WA2.

Cob6paHHbI y3en NOMELLEH B NOAXO0-
[AWMIA NNacTMAcCoBLIN KOPNyCc BMECTe
c 6atapesmu nutanma GB1 n GB2.
MoTpebneHne Toka OT KaXA0n N3 HAX He
npesbiwaet 7 MA. Ha BepxHen naHenu
Koprnyca pa3MeLleHbl BXOOAHOW pa3bém
XS1, perynatop ycunenus R17, mukpo-
amnepmeTp PA1 n sblkaovarenu nuta-
HMS. HanpoTue Haxoasawerocs BHYTPU
Kopnyca nee3ouanyyatens 3syka HA1 B
ero CTeHkKe MNpPOCBEPNEHO HEeCKONbKO
oTBepcTuin. HocaT npubop B Cymke Ha
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Puc. 3

NenbHbl U NepneHauKynNsapHb coeau-
HAIOWEN cepeauHbl CTEPXHEN NUHUW.
N3MeHsas éMKOCTb koHaeHcaTopos C3 u
C5, HacTpanBaloT B pe30HAHC KOHTYpbI
MarHUTHbIX @aHTEHH MO MaKCUMYMY CUr-
Hana Ha BblxoAe ycunutens.

leHepaTop v NpeaBapuTesbHbINA yCU-
nMTeNb, CMOHTMPOBAHHbLIE HA nnaTax
pa3mepamm 50x10 MM, s paamecTun B
KPIOKE OEPEBAHHON KNOLWKW, KaK noka-
3aHO Ha puc. 2. Takylo KoLKy C ApeB-
KOM AAVMHOWM OKONO 1 M MOXHO caenaTb
M3 Cyxol BeTKWU Aepesa, pacwenuns eé
BAONb, WA BbINMUAUTL N3 ABYX CyXUX
nocok. B kaxpmon nonosuHe KANOLWKW
BblAONONEHLI HUWKW NOA reHepaTop,
ycuanTenb N aHTeHHbl. B HUwax ogHon
M3 NONMOBUH A 3aKpenun 3Tu y3nbl
(KpOMe OAHOI U3 aHTEHH) TeKCTUIbHOM
TEeCbMOW, a 3aTeM 3MNOKCUAHbLIM Kneem,

6ynert aHTeHHOW, cobupaioLleit Bce BO3-
MOXHbIE MOMEXMU.

Heobxonumo ybeantbcs, 4To aMnnu-
Tyha curHana Ha cpefHeM KOHTakKTe
wrtekepa XP1 He npesBbliwaer 50 mB.
ToyHoe nonoxeHue He3aKpenneéHHon
aHTEeHHbI NpeacTonT nogobpartk B None-
BbIX YCNIOBUSAAX MPWU MOUCKE peanbHbIX
MeTannuyeckux npeameTos. Jlvwb
nocne 370ro eé MoxHo 3adukcnpoBaTb
MU CKNeuTb NONOBUHbLI Knowkn. foTosas
KNIOWKa NOKpPbITa BOAOCTONKUM NaKOM.

Ha puc. 3 npeacrasneHa cxema oko-
HEYHOro ycunuTens Cc AeTeKTOpoM un
CTPENOYHLIM NHANKATOPOM U MYNbTU-
BubpaTopa, reHepupyowero MMnynb-
Chbl, crneayouime ¢ 3aBUCALLEN OT YPOBHA
BXOAHOrO CUrHana 3sByKOBOW YAaCTOTOMN.
Hymepauus aneMeHTOB Ha 3TOWN cxeme
npoaoMkaeT HavaTylo Ha puc. 1.

nosce, paccTtérusas €€ BO Bpems
noucka, 4Tobbl 6blIN CNbILWHBI 3BYKOBbLIE
curHanbel, BUAHa LWkKana Mukpoamnep-
MeTpa U uMencs [OCTyn K opraHam
ynpasneHus.

YctaHosuB B cobpaHHOM npubope ¢
nomMmouwbto peaunctopoe R17 u R18
CTpenky MukpoamnepmeTpa Ha cepe-
OUHY WKanbl, NOAHECUTE ANa NpPoBepKn
K aHTeHHaM MeTanaAu4yeckuin npegmer.
MonoxeHne cTpenkn U TOH 3BYKOBOIO
CuUrHana [oMKHbl UBMEHUTBLCS.

B oTcytcTBue nobansoctu metannu-
4Yyeckux nNpeaMeToB YypOBEHb CuUrHana
MEHSIeTCs, Hanpumep, B 3aBUCUMOCTU
OT CBOWCTB rpyHTa. loactpamsBaTtb ero
MOXHO C MNOMOLLbID MENKOWN MOHETHI,
nepemMelwias e€ no APeBKy KAWKU U1
3aduKCMpoBaB B HANAEHHOM NONOXe-
HUW AUNKOW NEHTOWN.



a cTpaHuuax xypHana "Paguo” 6bino
ony6/MKOBAHO HeMano onucaHuin
KOHCTPYKUMA ABEPHbLIX 3BOHKOB, Ha4nHas
OT NPOCTbIX, BbINOAHEHHbIX HA OAHON MUK-
pOCXEME NN HECKONbKNX TPaH3UCTOpPax,
1 3aKaH4MBas CNOXHbLIMWN, NOCTPOEHHbLIMIN
C NPUMEHEHUEM MUKPOKOHTPONNEPOB W
npepocTtasnsiowiMe, NOMMMO OCHOBHOWM
cBoen dyHKUMK, ewé n AoNONHUTENbHbIE
BO3MOXHOCTU (perncrpauunio 4ucna 3s80H-
KOB B [1BEPb B OTCYTCTBME X03AnHA, DYHK-
UMW OXPaHHOM CUrHanMaauuim n npoyee).
OpHako K 6ONbLWNHCTBY U3 3TUX 3BOHKOB
HEBO3MOXHO MNOAK/IOYUTL HECKONbKO
3BOHKOBbIX KHOMOK TakMM 06pa3om, 4To-
6bl MPU HaxXaTUX HA Kaxayl n3 KHOMOK
3BYy4yan CBOW 3BYKOBOW curHan. ickntoye-
HUeM aBnseTca KOHCTpykumsa [1], npea-
cTaensiowan coboit 3BOHOK, NpeaHasHa-
YEHHbIN 0N KOMMYHanNbHbIX KBaApTUP wu
BOCMNPOU3BOAALWMIA pa3Hbie Menoauu npn
HaXaTuu Ha OOHY N3 YETbIPEX KHOMOK.
MoTpebHOCTL B ABEPHOM 3BOHKE, pea-

CKOJMbKUX KHOMOK ONpefAenEHHbLIM 3BYKO-
BbIM CUrHaNOM, MOXET BO3HWKHYTb HEe
TOMLKO B KOMMYHaNbHOW KBapTupe, HO U,
HanpuMep, Ha cknape, UMEILEM He-
CKONbKO BXOA0B, PACMOIOKEHHbIX C pas-
HbIX CTOPOH 34aHNS, AN HA AAYHOM yya-
CTKe, KOTOpbIA PacCnoNiOXeH Mexay
OBYMS yNINMUAMUN U TAKXKE UMEET HECKOb-
KO BXx0A0B. MPUMEHUTENBHO K AAYHOMY
y4acTKy C Tpems BXoaamu 3aaaqy MOXHO
AOBONLHO MNPOCTO PeWwnTb, NPUMEHUB
TPY OTAENbHLIX ABEPHbIX 3BOHKA C pas-
JINYHBLIM 3BYyYaHNEM, HO 30E€Cb BO3HMKAET
HECKONbko Npobnem. Bo-nepebix, HanNTH
B npogaxe TPU OAHOTUMHLIX 3BOHKA,
3BYyYaHNE KOTOPbIX 3HAYUTENbHO OTnYa-
eTCs OfiHO OT APYroro, He Tak-To NPOCTo;
BO-BTOPbLIX, HYXHO 3aNOMHUTb COOTBET-
CTBUE MeXy 3ByKamu 3BOHKOB U BXOAA-
MU, Y KOTOPbIX YCTAHOBNEHbLI UX KHOMKW.
B-TpeTbux, ANnHa NUHWUIA, COEONHSAOLLNX
3BOHKM C KHOMKaMu, Nony4yaeTcs AOBOSb-
HO 6O/ILLLION, a8 CAMU KHOMKM CMOHTUPOBA-

cTonGax KanuToK WU 3KCNyaTUPYIOTCH Ha
OTKPbLITOM BO3AyXe, NO3TOMY Hanuuiue
ranbBaHMYECKON CBA3N Mexay KHOMkamu
ncetbio 230 B HegonycTMo. YCTPONCTBO
[1] Takxe He NOAXOAUT Ans peleHns 3Ton
3ap4ayuun, Tak Kak NpoBoAaa, uayLme ot ycT-
pOICTBA K KHOMKaMm, BO nsbexaHue HaBo-
DOK AONXHbI 6bITb 00A3aTENLHO 3KPAHU-
pOBaHHbLIMU.

Mpepnaraemoe BHUMaHWIO YnTaTenen
YCTPOWCTBO CO34aHO ANsi pewweHns onu-
CaHHOW BbIWE 334344 1 NO3BOAIAET NONy-
YNTb OAVH, ABA UNW TPU 3BOHKA NPW Haxa-
TUW Ha OOHY U3 TPEX KHOMOK. YCTPOMNCTBO
He ABNSEeTCS ABEPHLIM 3BOHKOM B NPSMOM
CMBbICIe 3TOr0 CNOBa, Tak Kak He cnocob-
HO CaMOCTOSITENbHO NOJABaTb 3BYKOBOW
curHan, a CnyxuT KOMMYTaToOpoM, NOA-
Ko4aWwmMm 3B80HOK k ceTn 230 B HyxxHoe
4ncno pas B 3aBUCMMOCTU OT TOro, Kakas
KHOMKa Haxata. Bce Tpwu kHonku nop-
KJIl04€eHbI NapanienbHo K OAHOWN ABYXMpoO-
BOOHOW COEANHUTENBHOM NNHUK, KOTOpas
ranbBaHU4eCKNU He CBfi3aHa C CeTblo, a
ONUTENIbHOCTL U 4acTOTa HaxaTuh Ha
KHOMKY HE WMMEIOT HUKAKoro 3HauvyeHus,
NOCKONbKY YCTpOUCTBO obecne4ynsBaeT
pPaBHYI0O O/UTENBbHOCTb 3BOHKOB U nay3
Mexay HUMUK, a Takxke 3aJaHHoe Bpems
uMKna, B Te4eHNe KOTOPOro 3By4aT 3BOH-
K1, NO3TOMY ONpeaenuTb HOMEp HaxaTomn
KHOMKW MO YUCNY 3BOHKOB HAa CNyX He
cocTaBnser Tpyaa.

Cxema ycTponcTeBa npuseneHa Ha
puc. 1. MNpu nopaye HanpsxeHus nuta-
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3aKpbITbl, MO3TOMY 3aKpbiThl U ANOAbI
VD10, VD11 n Ha Bxoaax copoca R cyétum-
KOB Mukpocxembl DD1 npucytcTtsyeT
BbICOKUIA JIOMM4ECKUI YPOBEHb, NOCTyNna-
owwmih yepes pesnctop R10 n ycrtanasnu-
BaOLLMA CHETUYNKU B HYNIEBOE COCTOSHME.
Tak kak Ha Bcex Bxoaax anemexta DD2.3
NPUCYTCTBYET HanpsXeHne BblICOKOro
NIOrMYECKOro ypoBHS, Ha ero Bbixoge —
HU3KUIA YPOBEHb, MO3TOMY MUralowmin
ceetoauon HL5, BbINOAHAOWMIA PONb Tak-
TOBOrO reHepartopa, obecTtoyeH. Huskun
ypOBeHb HanpsixeHus c Bbixoaa Q3 (Bbi-

Bop, 13) cuétuuka DD1.2 oTkpblBaeT TpaH-
3uctop VT1, coeanHsaiowmin aHoapl CBeTO-
avopos HL6, HL7 c nniocosoit nuHnen
nutaHus, a 6naropaps HU3KOMY YPOBHIO
HaNPsXXeHUst B TOYKE COeAMHEHUs pe3u-
ctopa R9 n ctabunutpoHa VD9 oTkpbiBa-
eTcsa TpaH3ucTop VT2, B8 peaynbrate 4ero
yepes ceetoaunon HL4 n usnyyvaowmin
avop ontpoHa U3 HadwuHaeT npoTtekaTtb
ToK. dDoToTUpUcTOop ontpoHa U3, Bknio-
YEHHLIA B AMaroHanb AUOOHOro MocTa
VD2—VD5, oTKpbIBAETCS B Ha4ane Kaxao-
ro nosynepuoga CeTeBOro HanpsXxeHus,
NnoO3TOMY B IMHUW, COEAMUHSAIOLLEN KHOMNKN
3BOHKA C YCTPOWCTBOM, NpoTekaeT TOK,
Bbi3blBAIOWWIA CBEYEHUE CBETOAMOA0B
HL1—HL3, npegHa3Ha4eHHbiXx ANS noa-
CBETKU KHOMOK 3BOHKA.

Yepes ceeToamnonbl HL1 n HL2 ToK Npo-
TekaeT B pa3Hbix Noaynepmnoaax cetesoro
HanpsXxeHus, a yepes ceetoamnof HL3 — B
oboux nonynepuoaax, Tak kak OH BKAOYEH
B AmaroHans puopHoro mocta VDS.
BenuuuHa Toka Yepes cBeToaMoasl onpe-
nenaeTcs ConpoTUBIEHUAMU PE3UCTOPOB
R2, R4, R6 n npu yka3aHHbiX Ha Cxeme
HOMUHanax cocrtasnseTt 5,5 MA, noaTomy
nageHus HanpsxeHus Ha pesuctope R3
HeOO0CTaTO4HO AN BKIOYEHUS CBETOU3NY-
valowmx amoaos ontonap U1 n U2.

Mpu Haxatum Ha kHonky SB1 ceeTo-
avon, HL1 n peanctop R2 okasbiBatloTcs
3alYHTUPOBAHHLIMU KOHTaKTaMun 3Tou
KHOMKN, NO3TOMY TOK Yepes pe3uctop R3
Bo3dpacTaet o 20 MA 1 HanpsxeHus Ha
HEM CTAHOBUTCS A0CTATOYHO A9 BKAIOYe-
HUS CBETOU3NYyYalowWwero Auoaa ontonapsi
U1. MNpu 3TOM HOTOTUPUCTOP 3TON ONTO-
napbl OTKPbIBAETCA U NOANEPXMBAETCH B
OTKPbITOM COCTOSIHAU TOKOM, TEeKywum

yepe3 ceetogmon HL6, a Ha Bxopax ane-
MEHTOB, COeANHEHHbIX C aHOAOM HOTOTU-
pucTopa, NoABNAeTCs HaNPsHKEeHUE HU3KO-
ro yposHs. B pesynesrarte atoro gnog VD11
OTKPbIBAETCH 1 Ha BXxoAax cbpoca cHETUU-
KOB MUKpocxembl DD 1 nosiBnseTcs HU3KNn
NIOrNYECKNIA YPOBEHb, pPa3peLualowmnn nx
paboTy, a Ha Bbixoge anemeHTa DD2.3
HU3KMUIA YPOBEHb HAMPSAXEHUS CMEHseTCs
BbICOKMM, MO3TOMY MUrAIOWNIA CBETOANOL,
HL5 HauymHaeT reHepupoBaTtb TakTOBble
MMNyNbCbl, nocTynalowue Ha Bxogn C2
cyétuynka DD1.1.

Mo cnapy BTOPOro TakTOBOro Mnynbca
Ha BbIxoae Q2 3TOoro cHETYMKA NOABNSETCS
HanpsixeHue BbICOKOrO YPOBHS, KOTOpOe
yepe3 auon VD12 noctynaetr B TOYKY
coeauHenns pesnctopa R9 n crabunur-
poHa VD9, B pe3ynbraTe 4ero TpaH3ncTop
VT2 3akpblBaetcs, ceetoamon HL4 racHer,
a yepes CBETOU3NyyalLmin Anoa, ontona-
pbl U3 nepecTtaéTt npotekaTb TOK. Tak Kak
doToTmpucTop ontonapsl U3 3akpbiBaeT-
Cs N OCTaETcsl B 3aKpPbITOM COCTOSIHUM,
yepes3 KHOMKWM 3BOHKA MepecTaéT npore-
KaTb TOK, N03TOMYy cBeToanoanl HL1—HL3
OCTaloTCA MNOralweHHbIMU A0 OKOHYaHWUS
umkna paboTbl ycTpoiicTea. 3Tum obec-
neymMBaeTcs He TONbKO BU3yanbHas NHAN-
Kauus cpabaTtbiBaHUs YCTPOWCTBA, HO W
npeaoTepalleHne BkIoYeHus GoToTnpn-
cTopa ontonapsl U2, kKOTOpoe MOXeT Npo-
M30MTW NPU HaxaTum Ha kHonku SB1, SB3
1 NPUBECTN K NOAAYe HEBEPHOIO 3BYKOBO-
ro curxana.

[NanbHenwytio paboTy ycTponcTsa
yOAO6HO NPOUNNIOCTPUPOBAaThL C NOMOLLbIO
anarpamMm, nokasaHHbix Ha puc. 2. pn
OTKpbITOM ¢oTOTUpPUCTOpPE onTtonapbl U1l
1 nepeknioyatene SA1, HaxoasweMcs 8
MOKa3aHHOM Ha CXeme NONOXEHUU, BbICO-
KU NOrnyeckuii yposeHb Ha Bbixoae Q3
cyétunka DD1.1 nosiBuTCSa Yepes yeTblpe
TakTa (BCMbILWKA MUralowero ceetoauoaa
HL5) 1 O6yoeT npucyTcTBOBaTb Ha 3TOM
BbIXOAE B TeYeHue 4eTbipEX TakTos. pu
3ToM TpaHauctop VT3 otkpobiT, pene Ki
BK/IIOYEHO UM KOHTaKTbl K1.1 3aMKHYTHI,
NO3TOMY 3BOHOK, NMOAK/IIOYEHHDBIN K KNEM-
mam XT3 n XT4 ycTponcTtsea, u3naér 3sy-
koBoW curHan. o npowecTsun cnenyto-
LMX YETLIPEX TakTOB Ha Bbixooe Q3 cuéT-
yuka DD1.1 BHOBb NOSIBNSIETCSH BbICOKUN

NIOrNYECKUA YPOBEHb, HO Tak Kak Ha BCEX
Bxoaax anementa DD2.1 B 370 Bpems npu-
CYTCTBYET BbICOKMIA JIOMMYECKNIA YPOBEHD,
a Ha ero Bbixoge — Hu3kun, guop VD15
OTKPbLIT U HanNpsXeHUs Ha 3aTBope TpaH-
3uctopa VT3 HepocTtatoyHo Ans ero
OTKPbIBAHUS.

Korpa Ha Bbixoge Q3 cuyétumka DD1.2
NOSIBUTCS BbICOKWNIA JIOMMYECKNIA YPOBEHD,
TpaH3ucTtop VT1 3akpoeTcs u TOK yepes
doToTupuctop ontonapel U1 cTaHer
MEHbLLE TOKa yaepXaHusi, N0aTomy ¢oTo-
TUPUCTOP 3aKPOeTCs 1 Ha Bxopax cbpoca

cyéTtyukos DD1.1, DD1.2 noasuTcs BbICO-
KW NOMMYECKNIA YPOBEHb, KOTOPLIN yCTa-
HOBUT UX B UCXOAHOE cocTosiHme. [pwn
3TOM OTKPOITCA TpaHaucTopbl VT1, VT2,
sknoyartcs ceetoguoabl HL1—HL4 n
yCTpoicTBO 6yAeT rotoBo K NpUeEMy cne-
aylolero curqana ot kHonok SB1—SB3.
TakuM 06pa3oM, Npu HaxXaTUN Ha KHOMKY
SB1 Ha 3aTBOpE TpaH3ucTtopa VT3 Bbico-
KW YPOBEHb HAMNPSXEHUS NOSBUTCA NULLb
OfIMH pa3s B TeYeHue BCEero Luukna paboTbl
yCTponcTea (puc. 2,n), B pesynbrate npo-
3BYYUT NULLb OAUH 3BOHOK.

Mpu HaxatumM Ha kKHOMKY SB2 OTKpbIT
doTotupuctop ontonapbl U2 (puc. 2,k).
Mpu HaxaTum Ha kHonKy SB3 oTKpbITbl HO-
TOTUPUCTOPBLI 06eux ontonap (puc. 2,n).
JTOT UMK paboTbl yCTPOMCTBA aHanoru-
YeH ONMCAHHOMY BbIlE, HO C TOW AULb
pasHUUen, Y4TO NpuM HaxaTuu Ha KHOMKY
SB2 B paboTy BKNOYAETCH 3NEMEHT
DD2.2, 3anpewaowmnin nNpoxoxaeHue
TpeTbero 3BOHKA, a NPU HaxaTum Ha
kHONKy SB3 Ha BbixOgax 3neMeHTOoB
DD2.1, DD2.2 6yneT BCE BpeMs NpuUcCyT-
CTBOBATb BbICOKWIA NIOMTMYECKUA YPOBEHD,
NO3TOMY 3BOHOK NPO3BY4UT Tpu pasa. Ha-
XaTue Ha kHorky SB2 conposoxpaetcs
BKAOYeHneM ceetogmona HL7, a npu Ha-
XaTum Ha KHONKy SB3 6yaeT BKIOYEH Kak
cesetogmnopn, HL6, Tak n csetoamopn HL7.
LONUTeNbHOCTb 3BOHKOB M Nay3 MeXAay HU-
MU, a Takxe ANUTENbHOCTb Uukna paboTsl
BCEro yCTPOMCTBa ONpeaensioTcs 4acto-
TOM BCNbIWEK MUralwero cseroauoaa
HL5 1 nonoxeHunem nepeknioyatens SAT.
Mpu vacToTe BCNbIWEK CBETOAMOAA OKONO
1,5 Ty B BEPXHEM MO CXeMe MOI0XEHUN
KOHTaKTOB nepeknioyatens SA1 pnu-
TENbHOCTb 3BOHKOB W Nay3 pasHa npwu-



6nn3nTenbHo 3 ¢, a NPOAOCIXNTENIBHOCTb
umkna — 20 c. B HmxHem no cxeme rnono-
XEeHUU nepexknioyaTens ykasaHHble Bbllue
BPEMEHHbIe UHTEepPBasibl YMEHbLLAIOTCS B
nBa pasa.

KonpeHcaTtop C7 COBMECTHO C pe3uc-
TopoM R14 06pasyloT NHTErpUpYyloLLyO
Lenb, 3a0ep>XUBatoLLyio NOABNEHNE BbICO-
KOrO YPOBHSI HAanpsiXeHWs Ha 3aTtBope
TpaH3aucTopa VI3 Ha Bpemsi, Heobxoau-
Moe Ons 3akpbiBaHUA GOTOTUPUCTOPOB
OMTPOHOB N YCTAaHOBKY CHETYMKOB MUKPO-
cxembl DD1 B ucxogHoe COCTOSiHME, YTO
npegoTBpawiaeT "nuuwHee” Kpartkospe-
MeHHoe cpabaTbiBaHue pene K1 8 MOMEHT
OKOHYaHus umkna paboTbl yCTPOMWCTBA.
Pesuctop R15 cnyxut ans nogaepxaHns
HWU3KOrO YPOBHS HaMNpPSXeHUa Ha 3aTBope
TpaH3uctopa VT3 B cnyyae HapyweHus
KOHTakTa B nepeknoyatene SA1. KoHpger-
catopbl C5 n C6 npepnoTBpalialoT BO3-
MOXHO€ OTKpbiBaHUEe (POTOTUPUCTOPOB
npu nogaye NUTAIOWEro HanpsXeHus, a
aunoabsl VD12—VD14 obecnevyusaioT 3a-
KpblTOE CcocTosiHMe TpaH3ucTopa VT2 B
TeuyeHue BCcero umkna paboTtsl ycTponcTaa.
CtabunutpoH VD9 cnyXxuT ana HaaexHoro
3aKpblBaHUs TpaH3ncTopa VT2, NOCKONbKY
npsiMoe HanpshxeHue Ha guopax VD12—
VD14 cpaBHUMO C HanpsiXXeHUeM Ha SMUT-
TEPHOM nepexoae TpaH3ucTopa v npwm
OTCYTCTBMM CTabuUNUTPOHA TPaH3UCTOP
VT2 3aKkpbiBA€TCS HE MNONAHOCTLIO.

McToYHUK nuTaHus yctpoincTtea obpa-
30BaH MOHWXAKOLWMM TpaHCHOPMaTOPOM
T1, nepeMeHHbIM HanpsXeHnem C ero
BTOPUYHOWN OOMOTKM NUTAIOTCH 3N1EMEHTHI,
HENocpeaCcTBEHHO CBSAA3AHHbIE C KHOMKaMu
SB1—SB3. Pene K1 nonyyaeT nutaHue c
BbIxoAa anoaHoro mocta VD7, ocTanbHble
3M1EMEHTHI YCTPOMCTBA NUTAIOTCA Hanps-
XeHnem 12 B, cTabunmusmpoBaHHbIM MUK-
pocxemor DA1. KonpeHcatopsl C1, C2 —
crnaxusatowue, C3, C4 — OGNoKMpoOBOY-
Hble, pe3ucTtop R1, BKNIOYEHHBLIN B LENb
nepsuyHo o6MOTKM TpaHchopmaTopa
T1, BbiNONHSAET POSb NpenoxpaHuTens,
neperopas B Cnyyae 3amMblkaHus B nep-
BUYHOWN OOMOTKE TpaHcgopmarTopa.

BonbwnHcTBO petanen ycTpowncTea
CMOHTMPOBaHbLI Ha MeYyaTHOW nnaTte w3
0OHOCTOPOHHE (DONBIMPOBAHHOIO CTEK-
NOTEKCTONUTA TONLMHON 2 MM, 4epTExX
KoTOpoi npusenéH Ha puc. 3. Boisog 3
Mukpocxembl DD1 nepen €€ MOHTaXoM Ha
nnarty cnegyeTr OTOrHyTb, @ BbiBog 10 —
OTOrHYTb U COEAMHUTbL C BblIBOAOM 16 C
NOMOLLbLIO N30IMPOBAHHOrO MNpPoBoAaA.
Mwuratowuin ceetoguon HLS MoxHo ycTa-
HOBUTb KaKk HEnocpeacTBEHHO Ha nnaTy,
Tak 1 BbIHECTU 3a € npefensl, Pe3ancTopsb!
R14, R15 MOHTMpPYIOT Ha NnaTte nepneHan-
KynsipHO, a koHgeHcatop C2 — napan-
NenbHO NnaTe HenocpeacTBEHHO Ha KOp-
nyce mukpocxemsbl DD2, npeasaputenbHO
06epHYB €ero M30AALUOHHON NEHTON U
NPUKNENB K KOPMyCy MUKpPOCXeMbl. Pe-
3uctop R7 MOHTMPYIOT Haa MuUKpocxema-
mu DD1, DD2 B camylo NOCNEOHIO o4e-
peab, ero BbiBOAbl YOJUHAIOT U30/UPO-
BaHHbIMW NPOBOAHMKAMMN, a CaM Pe3ncCTop
NnoMeLLanT B OTPE30K Tepmoycaxusae-
Mon Tpybku. Ouon VD17 cmoHTMpoBaH
HenocpeacTBEHHO Ha BbiBoaax pene K1.

Mukpocxema DA1 B TennooTBoAe He
HyX[aeTcs, Tak kak notpebnsembin B
DEeXYpPHOM pexume no uenn +12 B Tok He
npesbiwaeT 6 MA. B TeuyeHne pabouyero
umMkna ycrtpomcrtea notpebnsembiii TOK
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Puc. 3

Bo3pacTtaeT A0 22 MA, HO Tak Kak UuKn
HEeNPOOOMKUTENEH, MUKPOCXEMA He ycne-
BaeT HarpeTtbcs. OgHako Npu cny4yamHom
3aMblKaHUN B IMHUW, UAYLLEN K KHOMNKaM,
nnn "3anunaHnmn’ KOHTaAkTOB OAHOW K3
KHOMOK YCTPOMCTBO MOXET HaxoAuTbCsl B
pexume paboyero uukna pauTenbHoe
Bpems, N03ToMy Mukpocxemy DA1 BCE xe
XenatenbHo cHabauTb HebonNbwuM Ten-
NI00TBOAOM.

Pe3uctop R1 — MMNOpTHBIA pa3pbiB-
HOW B KEPAMUYECKOM KOPNyCe, ero MOXHO
3aMeHNTb NNaBkuUM NpeaoxpaHuTenem Ha
ToK 0,25 A. OcTanbHble pe3ncTopbl — Jio-
60ro TMna CooTBETCTBYIOLWEN MOLLHOCTU
paccesiHus. OKkCuaHble KOHAEHCATopbl —
K50-35 unu nMnopTHble, OCTanbHbIE KOH-
[eHCcaTopbl — KepamMuyeckue unm nAeHoY-
Hble, Hanpumep, KM nnn K73-17. Bmecto
anopos KAS522A noponipyT apyrvue mano-
MOLWHbIE anoabl, Hanpumep, KO521,
1N4148, octanbHblie anoabsl — niobble u3
cepun 1N400x. BMecTo anoaHbIx MOCTOB
KU4126 moxHo mncnonb3zosatb KL405 c
Nto6bIM BYKBEHHBIM UHAEKCOM UK CocTa-
BUTb UX U3 OTAENbHbLIX anoaos. Ctadbunu-
TpoH VD9 He 0693aTeNbHO ABYXaHOAHLIN,
noaonaéT nibon ¢ HanpsixeHnem crabu-
nusauun 5...7 B, NOAKNIOYEHHbIN KAaTOAOM
K 6ase TpaH3aucTopa VT2. TpaH3UCTOpbI
VT1, VT2 — KT3107 nnn KT361 ¢ niobbimMn
OyKBEHHbIMW UHAEKCAMU, TPaH3UCTOP
2N7000 MOXHO 3aMEHUTb OTEYECTBEHHbLIM
TpaHsuctopoM K504 ¢ niobbim BykBeH-
HbIM nHaEKcoM. Mukpocxemy KP142EH8B
MOXHO 3aMEHUTb UMNOPTHON MUKPOCXe-
mon 7812, BmecTto Mukpocxem K561

HL7(-) XTS K osm. IIT1

MOXHO UCMNONb30BaTb MUKPOCXEMbI CEPUA
KP1561 unn nMnopTHble YHKUNOHANb-
Hble aHanoru. TUPUCTOPHbIE ONTOoNnapbl
AQOY115 MOXHO MUCnoNb30BaTh C NOObIM
OYKBEHHbIM MHOEKCOM UAU NPUMEHUTH
BMecCTO Hux ontonapbl AOY103 Takxe C
no6bIM BYKBEHHBIM UHAEKCOM (C YHETOM
pasnuyuii B TUNe Koprnyca u pacnosnoxe-
HUM BbIBOAOB).

TpaHchopmaTop — nobo nogxons-
Wi MmanorabapuTHbIV C HAaNPsKEHUEM Ha
BTOpU4HON 0oB6MoTke 20 B npu Toke no
100 MmA, pene K1 — OMRON G2R-1-E-AST
(HOMUHanNbHOE HanpshkeHne 0O6MOTKU —
24 B) nan aHanornyHoe. MoxHO npume-
HUTb pene C HanpsixeHuem 12 B, nogknio-
4YMB €ro BEPXHUI NO CXEME BbIBOA, BMECTE
¢ karogom auopa VD17 k Bbixoay cTabu-
nusartopa DA1. Ceetoamon HL5 — niobon
NoOAXOAALUNIA MUTAIOLUIA, OCTasIbHbIE CBE-
Toamoapl — Nodble C MAaKCUManbHO AoNY-
CTUMbIM TOKOM He MeHee 10 MA, Ha mecTe
HL4 xenaTtenbHO MCnNonb30BaTb CBETO-
avop, 3enéHoro ceederHus, a HL6, HL7 —
KpacHoro. lNMepeknioyatens SA1T — aBux-
koBbIn 1431, 06€e rpynnbl KOHTAKTOB KOTO-
pOro coeamnHeHsl NapannensHo. B cnyyae
npUMeHeHua Opyroro nepeknw4vartens c
6onbwnMn rabaputamMm €ro MOXHO Bbl-
HEeCTU 3a npegensl Nnatbl. ECnn namensTts
DNNTENbHOCTb 3BOHKA U uukna paboTbi
YCTPOWCTBA He NnaHupyeTcs, nepeknoya-
Tenb SA1 MOXHO WUCKNIO4UTL U3 YCTPON-
CTBa, YCTAHOBUB BMECTO HEro NepeMbIUKY.

B aBTopckoM BapuaHTe YCTPONCTBO
CMOHTUPOBAHO B KOpryce HEeuUcrnpaBHOro
anekTpocyétyuka “Mepkypun 201.5"



(puc. 4). NamepuTenbHbIn LWYHT Mexay
knemmamn 1 n 2 ypanéH, a caMmn KJieMmbl
MCNOJIb30BaHbl 4719 NOAAYN HaANPSXKEHUs
NUTaHWSA WU NOAKIIOYEHUs HArpy3Kn, npu-
YEM MOpPSOOK PACMONIOXEHUA KNemMM B
ycTpoOMCcTBE M MX (PyHKUNOHANBHOE Ha-
3HaYeHne Takne xe, Kak 1y 3N1eKTPOCHET-
yuka (KkoHTakT 1 — dasa, 3 1 4 — Hyneson
nposoa). Konogka ¢ AByms knemmamu,
n3HavasbHO MNpeaHasHaveHHas s noja-
K/HIOYEHNS NPOBOAHWUKOB WUMMYILCHOMO
BbIXOAa, OCTaBfieHa Ha MPexHeM mecTte n
MCMONb3YeTCH AN NOAK/oYe-
HUS IMHAN, naywen K KHonkam
3BoHKa. TpaHcdopmaTop T1
3aKpennéH Mexay nmetoln-
MWUCS B KOpMyce CTomkamu C
nomowpto knea “"MomeHT".
OTuM xe kneemMm K Kopnycy
pene K1 npukneen l-o6pas-
HbIA KPOHLWTENH, AO0MNOHU-
TeNbHO 3aKpPenfiEHHbIA N30ns-
LIMOHHOW NIEHTON W CAyXawuii
ONs KpenneHua pene K OHY
Kopnyca.

Mwukpocxema DA1 3akpen-
fleHa Ha MeTasmyeckon nna-
CTUHe, nMeroLen OTOrHyTble
nepneHanKynspHO MA0CKOCTU
nAacTUHbI NlenecTkn ¢ oTBep-
CTUSIMW, B KOTOPbIX Hapes3aHa
pesvba M3. Ha aTtoii xe nna-
CTUHE CMOHTMPOBAH ANOAHbLIN
mocT VD7, a Takxe KoHaeHca-
Topbl C1 1 C3, a cama nnactu-
Ha NpuKpeneHa Ko AHy Kopny-
ca ¢ nomowbo BMHTA M3 cC
noTanHow ronoskoi. MNevaTHas
nnata pasmelleHa B BepxHel o
yactn kopnyca, peauctop Rl

NOMeLLEH B OTPE30K TepPMOYyCaxXmnBaemon
TPYOKM 1 pa3MeLLEH B NPOMEXYTKE Mexay
KOPNycoOM pefie U ceTeBbiMU KiieMMaMmu.
CseTtoamonpl HL4, HL6, HL7 3akpenneHsbl ¢
NOMOLLbIO KNes B OTBEPCTUNAX MNIACTUHBI
M3 NOANCTMPONA, KOTOpas C MOMOLLbIO
CTOWKM BbICOTOM 8 MM 1 BUHTA M3 kpenuT-
Csl K MeTanMyeckon nnacTuHe, Ha KOTOo-
poit cMoHTMpoBaHa Mukpocxema DAT.
Bua Ha MOHTax yCTponcTBa npeacTtasneH
Ha puc. 5.

CobpaHHOe NpaBWbHO U U3 UCMpPaB-
HbIX AeTanen yCTpoiCcTBO HauMHaeT pabo-
TaTb cpagdy. OaHako cneayeT NOMHUTD, YTO
pasfnnyHble 3k3emMnaapbl GOTOTUPUCTO-
POB MOTyT MMEeTb pPa3Hble 3HA4YeHUs Toka
BKJIOYEHUA 1 TOKa yaepxaHus. B cooTseT-
cTBMM C [2] MakcumasnbHOEe nacnopTHoe
3HaueHne Toka BKMoYeHus — 20 MA, a
ToKka yaepxaHua — 10 MA, noaTomy B Cny-
Yyae, ecnn GOTOTUPUCTOPLI onTonap He
OTKPbIBAOTCA WAN HEe YAEepXuBalTCs B
OTKPbITOM COCTOSiHUW, cneayeT yMeHb-

WNTb conpoTuBneHus pe3uctopos RS,
R12, R13 wnn nopobpaTte onTtonapsl C
MEHbLUMM 3Ha4YEeHNEM TOKa BKJIOHEHUA U
yoepxaHus. BenuumHy Toka, npoTekato-
wero yepes CBETOAMOAbl NOACBETKN KHO-
MoK B AEXYPHOM pPexXmmMe, MOXHO YMeHb-
WNTb NN YBENINYNTb, U3BMEHNB CONPOTUB-
neHne pesucTtopos R2, R4, R6, a HyXHbIl
TOK BKJIIO4EeHUs GOTOTUPUCTOPOB ONToNap
U1 n U2 HyxHO ycTaHOBUTb Noabopkoi
conpoTueneHus pesnctopa R3.

YCTPONCTBO MOXET ynpasnsaTb Kak
3N1eKTPOMEexaHN4YeCKNM, Tak U 3NeKTPOH-
HbIM 3BOHKOM. J3JIEKTPOHHbLIYA 3BOHOK
DOKEH HAYMHaTb BOCMPOU3BOAUTL 3BY-
KOBOW CurHan cpasy nocne nopayn
HanpsixXeHWs MNUTaHWA, uUHa4Ye naysa,
npealwecTBylOWas Havany 3By4yaHus
3BOHKA, CKaxXeTcs Ha AAnTenbHOCTU
3BOHKa, PpOpMMpPyemMoro yCTpONCTBOM.
Mpu ncnonb3oBaHUN INEKTPOMEXAHUNYE-
CKOro 3BOHKa WX 3BOHKA, BKHOYAEMOro
yepesd TpaHcdopmaTop, napansiefibHo
BbIBOAAM TakOro 3BOHKa Cne-
ayeT NOAKIOYUTL KOHAEeHca-
Top éwmkocTbio 0,47 mMkD.
Cnepyet npuMeHUTb WM-
NOPTHbLIN KOHAEHcaTop C Ao-
NyCTUMbIM 3Ha4YeHuemMm ne-
PEMEHHOr0o HanpsaXeHus He
MeHee 250 B nnun nnéHouHbIN
koHpeHcaTtop K73-17 ¢ Ho-
MWHaNIbHBIM  HaNpPsXeHneMm
630 B. 3TOT KOHaeHcaTop
yMeHblUaeT CUly UCKPbl Ha
KOHTakTax pene K1 n cHnxaet
nomMexun, npoHuKawwme B
ceTb NpU KOMMYTaLUN UHAYK-
TUBHOW Harpysku. Mpu unc-
nonb30BaHMN yCTpONCTBaA B
4YaCTHOM AOMe WNn Ha Jaud-
HOM y4yacTKe K ero Bbixogy
MOXHO NOAKNYUTL  ABa
3BOHKA, OAWH M3 KOTOPbIX
yCTaHOBUTbL B IOME, @ APYrown
(>xenaTenbHO 3BOHOK FPOMKO-
ro 60s) — Ha ynuue, 470 No3-
BOJINT yCAbllWaTb 3BOHOK,
HaxoAscb Ha y4yacTke. [Ons
OTKJIIO4EHNA 3BOHKA B HOYHOE
BpeMs nocnenosaTefnibHO C
HUM cneayeT BKAUYNTL 00bIY-
HbIi CeTeBOlM BbiKOYaTENb.
Ecnun 3BOHOK HYXHO OTK/IIO4AaTb N OHEM
(Hanpumep, B TOM cry4ae, ecnu B aOMe
€CTb MafieHbkne AeTun), y3HaTb O TOM, 4TO
KTO-TO 3BOHUT B ABEPb, MOXHO MO CBEYe-
HUIO CBETOAMOA0B Ha KOpnyce ycTpon-
CTBa UM UCNOb30BaTb NepeksyaTensb,
KOTOPbIA NpY OTKIOYEHUN 3BOHKA MNOA-
Knto4aeT BMECTO Hero OCBEeTUTESIbHYIO
namny.

OnucaHHOe YCTPOWCTBO MOXHO WUC-
nonb30BaTb HE TONbKO AN KOMMyTaumm
[BEPHOro 3B0HKA, HO 1 B Ka4eCcTBe CUrHa-
nmsaTopa, BbipabaTbiBaloLlero onpeae-
JNIEHHOE 4YUCSI0 3BYKOBbLIX CUIHANOB Npu
HaCTynJieHUn Kakoro-to cobbiTus, a
Takxe WHANUMPYIOWEro HacTynneHue
3TOro cobbiTUS BK/OYEHWEM CBETOAMO-
[OB Ha kopnyce. JatinkamMu B 3TOM Chy-
Yae MOryT CNYXnUTb NOObIE KOMMYTALMOH-
Hble YCTPOWNCTBA, NOAKOYEHHbIE BMECTO
KHOMok SB1—SB3 1 nmeiowme Hopmans-
HO pPa30MKHYTble KOHTaKTbl. B kayecTtse
[ATYNKOB MOXHO MUCMOJIb30BATb FrePKOHbI,
nyTesble BbIK/lOYaTENMN, ATYNKN KavaHNS,
cocToslmMe U3 MeTanIm4yeckom Tpyokn u
noABeLLIEeHHOro B €€ LieHTpe rpy3a, KoTo-
pblii 3aMblkaeT 3NeKTPUYECKyto Lenb npu
nokauymBaHum Tpyobkn, a Takxke uHdpa-
KpacHble AaTYNKN OBUKEHUS C PenenHbiM
BbIXOA0M.
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MHorokaHanbHasa cumcrtema

3auluunTbl OT NPOTe4YkKu BoAbl
&. FEJIbBEP, r. Cankr-leTtepbypr

Mpeannaraemoe ycTpoWCTBO CUrHaiIn3npyetr o BO3HUKHOBEHUN
aBapuiHON cUTyaunm — nporteyke BOAbl U3 BOAONPOBOAHBIX TPY6 n
UX CTBIKOB, a Takxe npepoTBpawjaeT ganbHeluwee 3aronjieHune
nocpeagcTBoM nepexkpbiTUss KpaHoB. OHO COCTOUT U3 [AaTYNKOB NpPo-
Te4YKM, LapOBbIX KPAHOB C 3/1eKTPONPUBOAaMU U NJaTbl ynipasBieHns
umu. lMpn Heob6xoQ4MMOCTU MOXeT 6bITb CHabXeHO pe3epBHbIM
UCTOYHUKOM NUTaHNS [Nl aBapuiiHOro nNepeKpbiTUs BOAbl B c/1y4yae
OTKJ/1I04€HUsI OCHOBHOIO NCTOYHMKA.

NCTeM, 3alMWaloWmnX Xunble Uan  BbiNyckalwT MHOXecTBo. Kak npasuno,
NPON3BOACTBEHHbIE MOMELLEHNs OT  OHW CoAepXaT onpeneneHHoe, 3anoxeH-
BO3MOXHbIX MpPOTEYeK BOAbl, CErogHs  Hoe Mpu NPOEKTUPOBAHUMN YNCO KOHTPO-
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NIMpyeMbIX KaHanoB NOAKAYEHUs AaTyun-
KOB N MHTepdencos nepenayqn NMHGopma-
MM O BOSHUKHOBEHUWN aBapuHOM cutya-
umn. bnokn ynpaeneHnsa BbINOSIHEHbI Ha
MWKPOKOHTpOJIIepax.

Hepoctatok NpoCTbiX CcUCTeEM — OT-
CYTCTBME YHMBEPCASIbHOCTN, BO3MOXHO-
CTU KOMMIIEKCUPOBAHUA UX C ApYrnmMmn
yCTpONCTBAMM aBToOMaTuKun, GUKCUPO-
BaHHOE YMCNO KOHTPONUPYEMbIX MeECT
BO3MOXHbIX NpOTeYeK. 3a4acTyio HeT BO3-
MOXHOCTW nepepasatb MHPoOpmaumio 06
aBapusax Ha yaanE€HHbIN NyNbT KOHTPONS,
He NpeanyCMOTPEHO pe3epsupoBaHne 1c-
TOYHMKA NUTAHNA.

Bonee cnoxHble cuctembl copepxat
moayne GSM aona nepepaun nHpopma-
UMK NO ceTaM COTOBOI CBA3N NGO MO-

nynb Wi-Fi ana obwenns no cetn WNH-
TepHeT. OHW, KaKk NpPaBwso, yXe NMmeloT
BCTPOEHHbIN pe3epPBHbIA UCTOYHUK NUTa-
HUSA, YTO 3HAYUTENBHO yBENMYMBaeT WX
HanéxHocTb. CyllecTByIOT gaxe cucrte-
Mbl, o6cnyxusalowme 6ecnpoBogHbIe
OATYNKN MPOTEYUKN N KOHTPOIMPYIOLLME UX
MCNPaBHOCTb. HO OHW OYEeHb CNOXHbI,
cnepoBaTesnibHO, He 04YeHb HaAEXHbl 1
TpebylT nepmoanyeckoro obcnyxmnsa-
Hus. Kpome Toro, aTm cUCTeMbl BeCbma
poporu.

9 npeanarato NPocToe B NOBTOPEHUN U
HeopOoroe MHOrokaHasnbHoe yCTPOMCTBO
3awnThl OT npoTeykn Bogpl. OHO Gyner
Nnosie3HbIM MpU aBTOMaTU3aUUU XUJ0ro
[oma, nayum, apyroro o6bekTa ¢ cucTemMom
BoAoCcHabxeHus. Ero otnmumntensHas

0COOEHHOCTb — aBTOMaTU4yeckoe nepe-
KpblTVE BOASHbIX KpaHOB Npu cpabaTbiBa-
HUM NO6Oro M3 [aTiINKOB MNPOTEYKM.
MmeeTca BO3MOXHOCTb NPUMEHEHUs
pe3epBHOro MCTOYHUKA MUTaHWS 1 opra-
HM3auun CBA3KN C cucTemomn Honee BbICO-
KOro ypoBHS, 4TO NO3BOJSET CO34aTb
WHTErpupoBaHHYyl0 CUCTEMY AOMaluHen
aBTOMATUKW.

ELw€ ogHO A OCTONHCTBO — npegnarae-
Mas cuctemMa He COAEPXWUT MUKPOKOHT-
ponnepa 1 NPorpamMMmpyembix MUKpO-
cxeM. BHewHuit Bua e€ 6noka ynpasne-
HWSA NokasaH Ha puc. 1.

[ns paboTbl C 3TOM CUCTEMOM Ha BXO-
[ax BOOONPOBOAA B AOM AO0/MKHbI OblTb
yCTaHoBfeHbl WapoBble kpaHbl CRO2
12VDC (pmc. 2) c anekTponpusogamu,

a
o
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ynpasnsemMbiMn No cxeme, npencTaBieH-
HoW Ha puc. 3. Cnegyetr OTMETUTL, 4TO
BCTPOEHHbIN B KpaH y3en ynpasneHus
COOEPXUT KOHEeYHble Bblk/oyaTenu, pas-
pbiBaloOLLME COOTBETCTBYIOLLYIO Lenb
nUTaHWA anekTpoasuraTens no AOoCTuxe-
HUW KparHUX nonoxeHnin "OTKpLITO" n
"3akpbITO". YMCcno KpaHOB onpeaenseTcs
4YUCNOM NepeKpbIBaeMbIX B Cllyyae asapum
TPY6

Jatunkun npoteukn (puc. 4) npeacras-
nA0T coboi KBaapaTHble MAACTUHbI U3
$ONbrMpoBaHHOro C ABYX CTOPOH CTEK0-
TekcTtonuta. lNocepeanHe Kaxaowm CTopo-
Hbl B donbre caenaHbl 3a3opbl. B yrnax
nNacTMH NPOCBepJieHbl MO YeTbipe OTBep-
CTUS ANA 3aKPenEHHbIX raikaMmu BUHTOB,
cnyXauimx anekTpoaamu gatamka. B ueHT-
pe Kaxaow nonocbl GoNbr NPOCBEPEHb!
CKBO3Hble OTBEPCTUS, Kyda BnasHbl Npo-
BOAA, coeguHsalowme AaTi4MKk ¢ B60KOM
ynpasnenusa. Jatynku npoTevknm moryT
ObITb 1 NOOOM APYron KOHCTPYKUMK, ANLLb
Obl CONPOTUBNEHNE MEXAY UX 3NeKTpoaa-
MU CYLLLECTBEHHO N3MEHANOCH NPU yBNax-
HEeHUN.

CnctemMy MOXHO NuTaTb OT NtOOOro nc-
TOYHMKA NOCTONHHOrO Hanpsixenus 12 B,
MOLLUHOCTb KOTOPOro A[ocTtatodyHa Ansa
OfHOBpPEMEHHO paboTbl NPMBOAOB BCEX
LUAPOBbIX KPAHOB.

MpuHuMnManbHan cxema nnatbl ynpas-
JIeHNs CUCTEMO n3obpaxeHa Ha puc. 5.
OHa copepxuT YeTbipe OANHAKOBbIX y3na,
KOHTPONNPYIOWMX COCTOSIHWE AaT4nKOB
BnaxHoCcTV B1—B4, noaknto4E€HHbIX K HUM
yepes KOHTaKTHble konoakm XT2—XT5.

PaccmoTpum oanH 13 takux y3nos. OH
COCTOMUT 13 Nonesoro TpaHanctopa VT1, B
Lenb CTOoka KOTOPOro BKJOYEHbl coean-
HEHHble nocneaoBaTenbHO pe3nctop R2,
cseTogmon HL1 n nanyvaowmii anoa ont-
poHa U1. Peauctop R1 obecneumsaet
3aKkpblToe cocTosaHue TpaHamcTopa VT1
NP BbICOKOM CONPOTUBNEHN MEXAY KOH-
TakTamu gatymka B1, 410 03HavaeT oTCyT-
cTBMe npoTedkn. B 3ToM cocToaHumM TOK
yepes M3fnyvalowmin guoa ONTpoHa He
TEYET, a ero GOTOTPAH3NCTOP 3aKPbIT.

Mpyv  yMeHblEHUN CONPOTUBNEHUS
MeXay KOHTakTamu pJatyiska nonesown
TPAH3UCTOP HayMHaeT OTKPbIBATbCH,
yepes nanyyalowmin guoa ONTpoHa TeYeT
TOK, ero ¢oTOTPaH3NCTOP OTKPbIBAETCS, B
pesynbTaTe Yero y3en "3awénkmsaetcs” B
COCTOSIHAN C OTKPbITbIM NONEBLIM TPAH3N-
CTOPOM W OCTaEéTca B HEM paxe nocne
ocywenus gatumka. O 3aWwénknBaHnmn cur-
HaNM3npyeT BKAYNBLUNINCA CBETOAMNOA,
HL1. BbiBeCTu y3en n3 atoro COCTOsHUSA
MOXHO TOSfIbKO BbIKOYEHWEM U nocne-
AyloWwuM  BKAKOYEHWEM nuTaHua. 3To
MOXHO caenaTtb C NOMOLLbIO KHOMOYHOIO
Bblk/toyaTens SA1.

Cnenyet 3amMeTuTb, Y4TO 4MCNO Y3N0B
KOHTPOJISi COCTOSIHMA AaT4YNKOB B CUCTEME
MOXeT 6biTb NobbIM. B 3aBucMMocTn ot
noTpebHOCTEN MOXHO WCKAYUTb NnLl-
Hue nnbo pobasuTb HepgocTawowume. bna-
ropgaps anoay VD1 n aHanormyHbiM emy
anopamMm B Apyrux ysnax KoHTpons “3a-
wénknsanme" noboro Takoro yana npwu-
BeAET k cpabaTbiBaHuio pene K1 n nopaye
3BYKOBOr0 cuUrHana 3sykoudnyvatenem
HA1 (CO BCTPOEHHbIM reHepaTopoMm).
M3nyyaTtenb MOXHO OTKIOYNUTb, CHAB ne-
pembluky S1. Aunop VD5 orpaHuymnsaet
BbIOPOCHI HANPAXEHNA CaMOUHAYKLUUN Ha
obmoTke pene.

pynna koHTakToB K1.1 npn cpabatbl-
BaHUM pene NOoAaET HanpskeHne B uenm
3aKkpblBaHMA WapoBbIX kpaHos M1 n M2.
HaxaTtnem Ha kHonky SB2 oHn MOryT 6biTb
3aKkpbiThl B 1060 MOMEHT BpEMEHU.
OTKpPbITb KpaHbl MOXHO TOJNIbLKO BPY4HYIO
HaxatveM Ha kHonky SB1 npw ycnosuu,
4YTO aBapus ycTpaHeHa u pene K1 nocne
BbIK/IIOYEHMSA 1 NOCNEeAyYIOLWEro BKIIOYEHNS
nuTaHma He cpaboTano. Mpynny KOHTaKToB
pene K1.2 MOXHO wncnonbL3osaTb ANN
nepegayn curHana o6 aBapun BHELLUHEMY
WNCMOMHNTENBHOMY, pPerncTpupylowemMy
VAN CUrHANIbHOMY YCTPOMCTBY.

Ans 3awmTbl NCTOYHMKA NUTAIOLLEro
HanNpaXeHus OT neperpyskn, BbI3BAaHHOWN
BO3MOXHOW HEMCNPABHOCTbLIO B CUCTEME,
npeagycMoTpeHa nnaekas BcTaBka FUT.
Bnaropaps anoay VD6 oHa neperopaeT n
npu nogaye HanpsXXeHus NUTaHus B He-
npasunbHOM nonapHocTn. KoHaeHcaTtop
C1 crnaxmBaeT nynbcaumMm HanpsxeHus
nuTanns. IHOMKaTopoMm ero Hanmuus cny-
XnT ceetoamon HLS (3enéHoro ceeveHns).
Peanctop R9 orpaHuumsaeT TOK 4epes
cseToaMoa,.
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Ha puc. 6 n3obpaxén 4epTéx neyar-
HOW NnaTbl yCTPOMCTBA yNpaBfieHnsa 1 pac-
NoONoXeHns aetanen Ha Hewn. BmecTto guo-
pos 1N4007 moryT 6biTb MCNONB30BaHbI
npakTuyeckn nobble apyrue guoapl C
[ONYCTUMBIM NPSMbIM TOKOM He MeHee
100 MA, 3a nckntovermem gnopa VD6, ko-
TOPbLIN JOMKEH KPaTKOBPEMEHHO Bblaep-
XnBaTb TOK, 60MbLIMIA TOKa NeperopaHua
nnasko BcTaBkn FU1. TpaH3ucTopsl
IRL530NS Moryt ©OblTb 3aMeHeHbl Ha
IRL540NS, IRFR2905Z n apyrue nonesble
TPaH3UCTOPbI C N30NPOBAHHLIM 3aTBO-
pom. XKenaTtenbHO, 4TOObLI OHW MMEenn Kak
MOXHO MeHblUee CONpoTUBNEHNE KaHana
CTOK—WCTOK B OTKPbITOM COCTOSIHUW W
[ONYCTUMOE HanpsXeHne 3aTBOP—MUCTOK
6onbwe 12 B. OnTtpoHbl PC817 moryT
6blTb 3aMEHEHb! APYrMMN aHaNOMNYHBIMWN.
Pene K1 — RT424012 c o6MoTKOM Ha 12 B
(conpoTuBneHne o6motkn — 360 Om).
BmecTo Hero MoxHo ncnonb3oBaTh pene ¢
TakuUM e HOMUHaNbHBIM PaboymmM Hanpsa-
XeHnem o6bMoTkM, TpebyembiM 4UCNOM
KOHTaKTOB W UX AOCTATOYHOM HAarpy304HOW
CNOCOBHOCTHIO.

Mpn ncnpaBHbIX geTanax cobpaHHoe
YCTPOWCTBO HauMHaeT paboTaTb Cpasy Xe.
EnnHcTBEHHAs [ononHUTenbHasa peko-
MeHaauma — nocne cOopkm nnatbl Tuwia-
TEeNbHO OYUCTUTL €€ OT ocTaTKoB (Ptoca,
TaK KakK yTeukun Toka 4epes HUX MOryT npu-
BECTU K JIOXXHOMY OTKPbIBAHWIO MONEBbIX
TPaH3NCTOPOB.

Cnctema 3awmTbl OT MPOTEYKU BOAbI
MOXeT 6biTb AOMNONHUTENbHO CHabXeHa
pe3epBHOM akkyMynsTOpHou 6atapeen
GB1, cxema coeagnHeHus KOTOPOW € nna-

TOW ynpasneHns nlobpaxeHa Ha puc. 7.
Hymepauus aneMeHTOB Ha Hel Npoaosxa-
eT HayaTylo Ha puc. 5. Pe3sepsHoe nuTaHne
NO3BOSINET 3aKPbiTb LIAPOBbLIE KPaHbl Npu
OTK/IOYEHUM ero OCHOBHOIO MCTOYHMKA.

Korpa HanpsixeHue 3TOro MCTOYHMKA
nocTtynaeT Ha 0OMOTKy pene K2, ero KoH-
TakTbl PA30OMKHYTbI U HE LUYHTUPYIOT KHOM-
Ky 3akpbiBaHmsa kpaHos SB2. Mnarta ynpas-
neHus (Npu 3aMKHYTOM BbIKJlOYaTene
SA1) nutaetcsa yepes anopn VD8. B atom
COCTOSIHUM NPONCXOAUT NOA3apaaKa akKy-
MynaTopHon 6atapen GB1 yepe3 pesuc-
Top R10, a avwoa VD7 3akpbiT. Heob-
X0AQuMoe ycnoBue npasusibHOW paboThbl
y3/a — Hanps>XeHne OCHOBHOIO UCTOYHU-
Ka [OKHO ObiTb 60NblIe HanNpsXeHus
6atapen GB1. ConpoTtusneHne pe3ucto-
pa R10 cnenyet nopo6paTb Takmm, 4TOOb!
paspsxeHHan 6GaTtapes npu pabote
yCTPOICTBA OT OCHOBHOIO MCTOYHMKA NOA-
3apaxanacb TOKOM, YNC/IEHHO He MpeBbi-
watowmm 10 % eé émMkocTu.

Mpw BbIKIOYEHUM OCHOBHOMO NCTOYHMKA
nuTaHusa obmoTka pene K2 6yanet obecto-
YyeHa, ero KOHTakTbl 3aMKHYTCA 1 noaanyT
HanpsXeHne B LieMnb 3aKpbiBaHWA LLIAPOBbIX
KpaHoB. MNpu 3TOM Nnata ynpasneHus cTa-
HEeT NoJslyyaTb NUTaHVe OT akKyMYNSTOPHOMN
6atapen GB1 yepe3 avop VD7. OTkpbiTh
3aKpbIBLUMECH KPaHbl HAXaTUeM Ha KHOMKY
SB1 MOxHO ByaeT ToNbko Nnoce BO30OHOB-
neHns paboTbl OCHOBHOIMO MCTOYHWKA WU
pa3mMblkaHUs KOHTAKTOB pene K2. 3Tn KOH-
TakTbl 1 guoapl VD7, VD8 ponxHbl Bblaep-
XMBaTb CYyMMapHbIi TOK noTpebneHns
3NeKTPONpPUBOAOB LLIAPOBbLIX KPAHOB.

Leapux A. U.

Penstusucrckasn Mo-
[enb LapoBoi Mon-
Hun. — M.: lopsvan
nmHns — Tenekom,
2018. — 68 c.: nn.
ISBN 978-5-9912-

0752-2.
MpeactasneHa
dunsmnyeckas  Mo-

aenb LWapoBoi Mos-
Hum (LLUM), onucaHo
HanpgeHHoe ons Hee
maremaruyeckoe pe-
LweHne, no3Bonsto-
uee caenatb YMCNEHHbIE OUEHKN. OTu
OLLeHKM MOATBEPXAATCH U3BECTHLIMU
daktamm o WM. Mo mMHeHuo aBTopa,
LM — 370 npeueccupylowmii penstn-
BUCTCKNIA BUXPb N3 3N1EKTPOHOB, HaX0-
OAWMACA B BaKyyMHOW cdepuyeckon
obnacTti, OKPY>XXEHHOM TOHKOM npeLec-
cupytowent 060104KOM N3 NONOXUTENb-
HbIX MOHOB, YMakOBaHHbIX C GOMbLIOK
NAOTHOCTbIO, BMAOTb A0 MJAOTHOCTU
XNOKOro arperatHoro COCTOsHUSA Belle-
cTBa. MNnoTHoCTb 3Heprum LM orpomMHa
N NpubnnxaeTca No 3HEepProémMkocTn K
AAEPHBIM UCTOYHUKAM.
Ana wnpokoro kpyra uutatenemn,
MHTEPECYIOWMXCH  3NeKTpuyeckumm
aBneHnaMmn B atmocoepe.



Tanmep onsga MUKPOBOJIHOBOM

neyu
K. JIYKbSIHOB, r. HoBocnbupck

lMpeanaraeMsivi 371€KTPOHHbINA TalkMep MOXET GbITb BCTPOEH npak-
TMYeckn B Mobyl0 MMKPOBOJIHOBYIO NeyYyb, B TOM Yyucne n obopyao-
BaHHYI0O MexaHW4eCKUM TalWMepoM, B3aMeH oTkaszaswero 6s10ka
ynpassieHusi, eCin MarHeTPOH N BbICOKOBOJIbTHbIE Lernu neYyyn ocra-
mce ucnpasHeiMmu. OH peann3yeTr HeCKOJIbKO CaMbiXx pacrnpocTpa-
HEHHBbIX PEeXWMOB pa30rpeBaHNnss U TPUroTOBJIEHUS NULLN.
HecnoxHoe ynpasneHue TaiMepOM BMOJIHE [OCTYNHO MOXWUIJIbIM
NIo[AM U JII0O[SM C OrpaHNYeHHbIMU BO3MOXHOCTSIMU.

pu pa3paboTke Taimepa s CTpemMun-
CS K MakCUMasibHOW MPOCTOTE KOH-
CTPYKUMM N NPOrpamMMsl, HU3KOW CTOMMO-
CTW fleTanen n orpaHnynncs peannsauven
cambix HEOBXOAMMBIX PEXNMMOB PaboThl.
Ha puc. 1 n3obpaxeHa cxema MUKpPO-
KOHTpONEepHoro 6noka Tanmepa, KOTO-
pbii TMOKMM nnockum kabenem coeam-
HSIIOT N0 CXeMe, NokasaHHOoI Ha puc. 2, co
CBETOANOAHBIM CEMMN3NIEMEHTHBIM UHAN-
katopoMm HG1 n kHOnNkamu ynpasneHus
SB1—SB5, nmelowmmMmnca B camor Muk-
pPOBOSIHOBOM Neyn. 370 nossonseT nabe-

XaTb 4OPabOTOK NepeaHer NnaHenu neywn n
COXpaHnTb e€ NPuBbIYHLIA BUA,. Bce npo-
BOAA, paHee wepwine K WHAUKATOPY W
KHOMKam, nepepesator.

B TarimMepe ncnonb3oBaHbl MMKPOKOHT-
ponnep ATtiny13 (DD1), nBa npeobpaso-
BaTesis nocnenosaTenbHOro Kkoga B na-
pannenbHbii (DD2 n DD3) 1 91eKTpoHHbIe
K/II04N Ha TPAH3MCTOPax CTPYKTYpbl N-p-n.
Tpananctopbl VI3—VT10 kommyTupytoT
KaToabl Hamkatopa, VI2nVT11 — obwpe
aHoAbl ero pas3psnos.  TpaH3nucTopsbl
VT13—VT15 ynpasnsaoT NCNONHNTENbHbI-

MW pene, BKJYaoLWMM MarHeTPOH, BeH-
TUNATOP ero obayBsa, NPUBOL AMcka Ans
pasMelLeHns NpuroTasNMBaemMon NUwm n
rpunb. Tpanauctop VT12 ycunmeaet ¢pop-
MUPYEMbIA MUKPOKOHTPOIIEPOM CUrHan
ynpaeneHua unanyvateneMm 3syka. Yepes
odunbtpytowme uenn R3C2 n R1R2C1R7
Ha MUWKPOKOHTpO/Iep NOAaHbl CUTrHanbl
COOTBETCTBEHHO OT MMeloLWeroca B neyn
KOHLEBOro BbIk/lo4aTens ABepLbl Harpe-
BaTeNbHOM KaMepbl U OT y3fa KHOMOK
ynpasnexnuns (puc. 2). Homep Haxartomn
KHOMKN MUKPOKOHTPOJIEP onpeaensieT no
HanNpPsXeHu0 Ha KOHTakTe 17 pa3béma
XP2, a 4yepes pe3nctop R7 Ha y3en KHOMok
nocTynaeT 06pa3u0BOe Hanps>XXeHne.

Y3en Ha TpaH3uncTope VT1 ¢ RC-uenblo
C5R5 n gnopamn VD1—VD4 npepHasHa-
YeH AnA NPpUHYAUTENbHOR BGNOKUPOBKMK
CUNOBbLIX pefie Neun nocrne BKIYEeHUs eé
B ceTb. [AnnTenbHoCTb 37O 6NOKMPOBKMK
[0CTaTO4HA ANl TOro, 4To6bl HaNpsXeHne
NUTaHUsa JOCTUITIO HOMWHANBHOIO 3Have-
HUA 1 YCTAHOBUINCb YPOBHU CUrHANOB Ha
BbIxoAax UM@PpPoBbIX MUKpocxem. Pesuc-
TOop R6 HyxeH ansa 6GbICTPON pa3psakun
KOHAEHCATOPOB Ha BbIxOAe cTabunnaarto-
pa HanpsxeHns +5 B DA1 nocne Bbikto-
YyeHUs neyn. ITO rapaHTUPyeT HaAEXHbIN
3anyck MMKPOKOHTpONnepa npwu crneayto-
LWEeM BKJIIOYEHUN NUTAHNS.
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15 a g BenéHHbix B [2]. OHa pene K2 BknoyaloT rpunb (HarpesaTtenu
cocTtouT 13 nomexono- EK1unEK?2), acnomouwpto pene K3 — 6510k
16 e [aBASIOWEro CeTeBoro  MUTaHWs MarHeTpoHa.
17 ¢unbtpa C1L1C2C3, 3T0T 610K COCTOMT 13 TpaHcdhopmaTo-
TepMmoBblkntoYaTenen pa T2 c obMoTKOM Hakana marHeTpoHa ll n
18 FK1 1 FK2, HU3KOBONbT-  BbICOKOBOJILTHOM 06MOTKOM |Il, Hanpsxe-
HOro 6/10Ka NTaHWA Ha  HME KOTOPOW BbINPAMASET OAHOMonyne-
19 ® TpaHchopmatope T1 n  puoaHbii BeinpaMuTens n3 gnoga VDS n
20 avoaHbix Mmoctax VD1 m koHpeHcatopa C6. MarneTpoH VL1 nuta-
VD2, o0CBeTUTeNbHOM eTCs MNyNbCUPYIOLIMM BbIXOAHBIM Hanps-
Puc. 2 namnbl EL1, asuratens xeHvem BbinpamMuTens. Yepes peauncTtop
- BeHTuUnaTopa M1, 06ay- R3 koHpeHcaTop C6 paspsxaercs, ecnu
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Pa3beém XP2 coeamHsaioT C neybto Asa-
AuaTMNPoOBOAHbLIM nnockum kabenem. K
pasbvémy XP1 ons 3arpy3kv nporpaMmmsl B
MukpokoHTponnep DD 1 noaxnioyatoT Npo-
rpammartop. HasHauyeHne BbIBOAOB 3TOrO
pasbémMma CooTBeTCTBYeT agantepy npo-
rpammupoBaHua Altera ByteBlaster, pa6o-
Talowemy nog ynpasneHnem nporpammbl
AVReAl [1].

Ha puc. 3 nsobpaxeHa tmnosas cxema
CMIOBOM 4acTW MUKPOBOMHOBOW neuwn,
COCTaBfieHHasa C y4€TOM CBeaeHun, npu-

Batouero marHetpoH VL1, n pguratens
M2, Bpawatouiero guck Ans NpurotTasnm-
Baemoi nuwm. Nmetotcs Takxe 610K KOH-
uesbix Bblknoyatenen SF1.1—SF1.3,
3aMKHYTbIX MPK 3aKpbITON ABepLe Harpe-
BaTeNbHON Kamepsbl, U TPU CUNOBbIX pene
K1—K3 ¢ nogasnsiiowmmMm KOMMYTaLNOH-
Hble BbIGPOCHI HANPSXeHUss Ha 0BMOTKax
anomamu VD3, VD4, VD6. C nomoubto
pene K1 skntovatoT namny EL1 un (npwm
3akpblTon asepue) asuratenu M1 n M2.
Takxe npu 3akpbiTO ABepLe C NOMOLLbIO

610K nNUTaHus O6bin BKAKOYEH, a 3aTemM
BbIK/IIOYEH paHbLUe, YeM KaToh, MarHeTpo-
Ha ycnesn pasorpeTbCs, WAN BKAKYEH U
BbIK/IlOYEH B OTCYTCTBME MarHeTpoHa.

Nany4yaTens 38yka HA1 CO BCTPOEHHLIM
reHepaTopoM, CAyXalmin Ans Noaayn 3sy-
KOBbIX CUrHanoB o paboTe neyun, TOxe
06bI4HO B HEW NMeeTCs.

OTnnumMa cxem CUoBbIX YacTen 60nb-
LUNHCTBA ObITOBbLIX MUKPOBOJTHOBbLIX Neyven
OT TOW, 4TO NpmBeaeHa Ha puc. 3, 06bINHO
He3HaunTenbHbl N HenpuHuMnuanbHel. B



[3] pekomMeHOOBaAHO NOAKAKYUTL ABUra-
Tenb BEHTUAATOPA He nocne, a A0 KOHeY-
Horo Bblkntoyatena SF1.2 (napannenbHo
namne EL1), kak nokasaHo Ha pwuc. 3
LWTPUXOBOW NNHWeE. 3To obecneynT nNpo-
posxeHne 06ayBa TONbKO YTO BbIKMOYEH-
HOrO, HO eLLE ropsyero MarHeTpoHa gaxe
npwn OTKPLITO ABepue HarpesaTeNbHOn
Kamepebl.

Ha nepegHen naHenu ne4yn Rolsen, ana
KOTOpPO paspabaTtbiBancs ONUCbIBAEMbIN
TanmMep, UMerTCa NATb KHONOK. [ns H1X s
npeaycMoTpen cneayowme pexnmei:

SB1 — ocrtaHOBKa npouecca npuro-
TOBNIEHNS, OTMEHa BbIOPAHHOr0 pexmnma,;

SB2 — CBY-HarpeBaHue B Te4veHue
40 ¢ (yawka Yas nnm kode), cumsonsl P1
Ha nHaukartope;

SB3 — CBY-HarpeBaHvne B TeueHue
2 mMuH 40 ¢ (nopums cyna), cumsonel P3 Ha
nHaukartope;

Puc. 5

SB4 — CBY4-HarpesaHue B TeyeHue
7 MUH (Nopums 3anevy€HHOro kaptodens
Wnn Kypuubl), cumsosel P7 Ha nHaukarto-
pe;
SB5 — nérkoe nogxapuBaHue Ha rpu-
ne B TeyeHne 8 muH, cnmeonbl G8 Ha
nHgnkaTope. Ans 6onee cunbHOro noaxa-
pUBaHMA 3anyCTUTb NOBTOPHO.

Mpn OTKPLITOV ABepue BbIKKYAETCH
BHYTPEHHEE OCBeLlleHne, 4TO No3BonseT
YACTUTb N CYLUMTb HarpeBaTenbHyl0 kKame-
py 6e3 yuiepba ana pecypca namnsl. Ecnn
pexum Bbin BbIGpaH Npy OTKPLITOM ABep-
ue, oH 6yoeTr aBTOMaTMyecKn 3anywieH
nocse e€ 3aKkpbiBaHNs, a NPU OTKPbIBAHNN
NPUOCTaAHOB/EH.

TpaHchdopmaTtop T1 n petann HM3KO-
BONBbTHLIX WCTOYHMKOB NUTAHWA OObIMHO
yXe WUMEIOTCS B PEeMOHTUPYEMOM Meudn.
Mpu ux HemcnpaBHOCTM B kadvectse T1
MOXHO MCMOoNb30BaTb M0OOW NOHMXKAI0-
wnn ceteson TpaHcdopmatop € Hanps-
XeHNeM Ha BTOPUYHbIX obmoTkax 9...11 B.
BeinpaMuTenbHble MOCTbI MOXHO Mpume-
HUTb Ntobble C A0NYCTUMbIM BbINPAMEH-
HbIM TOKOM He MeHee 1 A (Hanpumep,
KL405A) nnu cobpaTtb N3 0ANHOYHbBIX ANO-
pos (Hanpumep, 1N4001). MoxHO paxe
3anuTaTb pene W TainMep OT OAHOro
BbINPAMUTENS.

Nop6upas peanctop R2 (puc. 3), ycta-
HaBAMBaOT HEOBXOAMMYIO FPOMKOCTb 3BY-
KOBbIX CUHAN0B UNN YCTPAHAIOT M36bITOK

HaNpsAXeHWs Ha mnanyyartene 3Byka, ecnu
OH paccunTaH Ha 5, 6 nnn 9 B.

DNeKTPOHHbI 60K Tarimepa cobpaH
Ha neyaTHow nnaTte n3 GoONbrMPOBaHHOIO
C ABYX CTOPOH N30JIAUMOHHOr0 MaTepuana
cTeknoTekcTonuTa. HepTéx e€ nedaTHblx
NPOBOAHMKOB N3006paxEéH Ha puc. 4, a
MOHTaxHasa cxema — Ha puc. 5. B oteep-
CTVA, NokasaHHble Ha puc. 5 3anuTbiMu,
Heo6xoaMMO BCTaBUTbL M NPONasTb C ABYX
CTOPOH OTPE3KMU HEN30IMPOBAHHOIO MPO-
BOAA.

MnaTa paccunMTaHa Ha yCTaHOBKY pe3un-
CTOpPOB 1 KoHAeHcaTopoB (kpome C3) ana
NMOBEPXHOCTHOr0 MOHTaxa Tunopasmepa
0805. Anoapl WoTTtkm VD1—VD4 — B KOp-
nyce SMA, tpaHanctopbl VI1—VT15 — B
kopnyce SOT-23 (noponayT KpemMHuesbie
TPaH3MCTOPbI C KO3 DUUMEHTOM Nepeaa-
4yn Toka 6a3bl He meHee 100 1 makcnmanb-
HbIM TOKOM KONfieKTopa He MeHee

100 MA). CrtabunusaTop HanpsxeHus
DA1 — B kopnyce D?PAK.

Ha nnaTte npeaycMOTpeHbl KOHTAKTHblE
naowaakn ons ycTaHoBKM MUKPOKOHTPON-
nepa DD1 kak B kopnyce DIP8, Tak v kop-
nyce SOIC8. Pazbémbl XT1 n XT2 — wbl-
pesble cepun PLD.

Cob6paHHylo nnaaty nocne npoBepku
paboTOCNOCOBHOCTM MOXHO NPUKNenTb
NBYXCTOPOHHER NNNKOM NEeHTOoMn K ceBoboa-
HOMY MECTY Ha nnaTe CTaporo KOHTponne-
pa neuu nnu K eé kopnycy nopanbwe OT
CUNIOBBIX LiENew 1N CUNbHO HarpeBatoLWnXCs
anemMeHToB. { npukneun nnaTy K nnacT-
MaccoBOMY KOXYXy TpaHcdopmatopa T1.

Unankatop DEO7-00011A  MOXHO
3aMeHUTb NOOLIM APYrUM ABYXpaspsa-
HbIM CEMWN3SIEMEHTHLIM CBETOANOAHBLIM
MHAMKaTOpoM C obwmmu aHogamu un
noboro ceeveHusn. CneayeT NuLlb y4ecTb
pas3nnMuma B Ha3HaYeHUN BbIBOAOB Pa3HbIX
MHONKATOPOB.

B «kayectBe pene K1—K3 MOXHO
ncnonb3oBaTtb noboe manorabaputHoe
pene c o6MoTkamn Ha 12 B ¢ HopManbHO
pPa3oMKHYTbIMW KOHTakTamu. OaHako pene
K1 805XHO 6bITb paCCYMTaHO HA KOMMYTa-
LMI0 NepemMeHHoro Toka He mexee 3 A npu
HanpsxeHun 250 B, a pene K2 n K3 — Ha
KOMMYyTaumIo Toka He meHee 15 A npu yka-
3aHHOM HanpaXeHun.

Koabl M3 NpUNOXEHHOro K cTatbe
darina SMWOT_main.hex cnenyet 3arpy-

3UTb B MPOrpPaMMHYI0 NaMATb MUKPOKOHT-
ponnepa DD1 (cMm. puc. 1), a ero KoHpury-
paumio 3anporpaMmMupoBaTb B COOTBET-
CTBUW C Tabnuuen.

JopabaTbiBas MUKPOBOJIHOBYIO MNeub,
He cneayeT 3abbiBaTb, YTO BHYTPU Heé
MMeeTCs onacHoe Ans XU3HW Hanpsxe-
HWe, poxoasuiee A0 HECKONbKUX KWo-
BOJIbT, @ MHOIME 3NeMeHTbl Henocpen-
CTBEHHO CBSi3aHbl C nuTalowWen neyb
ceTbto. MoaTomMy cnenyet cTporo cobnto-
paTtb npasuna anekTpobesonacHocTu.
He 3abbiBaiiTe 06 ONACHOCTU MOLLHOIO
CBY-nany4eHns n He BknoHanTe neyvb
npu OTKPbLITOM ABepue HarpesaTenbHON
Kamepbl.

JINTEPATYPA

1. AVReAl — ISP nporpammatop AVR. —
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2. PEMOHT MWKPOBONHOBLIX neveii. — URL:
http://microwaveoven.narod.ru
(09.01.2019).

3. UcaeB A. Bnok ynpasneHuss BEHTUNATO-
poM MukpoBonHoBow neun. — Paguo, 2005,
Ne 2, c. 38, 39.

Wwem aunepoB Ana npoaaxu
PaAVOKOHCTPYKTOPOB.
ans poma,

oduca n busHeca.

Ocobble ycnosus ans UeHTpoB aeT-
CKOro TBOPYECTBA U PaANOKPYXKOB.

WWW.RADIO-KIT.RU

radiokit@bk.ru

Ten. 8-495-545-92-41

* * *

SDR npnémuuk RTL-SDR.COM Va3:
500 kl'y — 1766 Mly, 0630p — po
3,2 My, TCXO 1 ppm, antoMUHUEBbIN
kopnyc — 1850 pybneii.

www.radiospy.ru

* * *

BECNMPOBOOHASA NEPEOQAYA

3BYKA!
NMEPEOATHUNKWN,
PLL-CUHTE3ATOPbI

www.new-technik.ru

NPUEMHUKMN,



HALUA KOHCVYJIbTALUNA

BEJIECTA . ABTOMaTuka pgnsa Ttya-
NeTHoOW KomHatbl. — Papuo, 2018,
Ne 5, c. 33, 34.

MNeuaTtHas nnata 6asoBoro 6n0ka.

YepTéx neuyaTHom nnatbl 610Ka npmee-
néH Ha pme. 1. MNnata paccuyntaHa Ha
YCTAHOBKY 3/1EMEHTOB AN MOHTaxa B

Mukpocxema DD3 — B kopnyce DIP-14.
MoacTpoeyHblt pesanctop — CM3-38a nnn
NMMOPTHbIN.
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oTBepcTUn. Ha He pacnonoxeHsbl BbINpsa-
MuTenbHble MocTbl VD1, VD2, nHterpans-
Hble cTabunmsatopbl DA1—DAS, okcua- 52
Hble konpeHcaTtopbl C1—C5 n pesnctop i i
R1. OkcuaHble koHaeHcaTopbl — K50-35 —
nwnn mnMmnoptHele. Ceetogmop HL1 —
nobor ManoMoLHbii. [na oxnaxaeHns 80-0
Kopnyca ctabunusaTtopa DA2 7809 npe- OmO=P
OoycMoOTpeHa ero ycTaHOBKa Ha Tenso-
0TBOA4, B BMOE antOMWHWEBOWM MNNACTUHBbI O=0 p
wnpuHon 55, BbicoTor 20 N TONWMHOW
1,5...3 Mm. I a
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YepTéx neyaTHol nnathl 610Ka CUrHa- O;m ° ° ﬁL‘:’;'T E‘fﬁ ]
m3aummn 1M pacnonoxeHne 3M1eMeHTOB, :
KpoMe AnHaMUyeckol ronoskn BA1, npu- L»K BA1
BeAeHbl Ha pUc. 2.
Mnata paccuynTaHa Ha yCTaHOBKY 3fe-
P y y Puc. 2

MEHTOB An9 MOHTaXa B OTBepcTua.

OBPATUTE BHUMAHUE

MAPTBIHIOK 0. ABTOMAaT CBETOBbIX
3¢pdeKkToB Ha MUKPOKOHTponnepe. —
Pagwo, 2018, Ne 11, c. 35, 36.

Ha puc. 18 cratbe EMKOCTb KOHAEHCa-
Topa C4 gonxHa 6biTe 0,33 MKP.

JIATMTEB A. lporpaMMHO-BpPEMEH-
Hoe ycTpoiicTBo. — Paguno, 2012, Ne 7,
c. 39—42.

Ownbku B nporpamme.

B Haxogswemcs Ha Hawem FTP-cep-
Bepe no agpecy http://ftp.radio.ru/
pub/2012/07/contr.zip apxvise ob6Hapy-
XEeHbl HEeTOYHOCTV B yKa3aHWN HOMEepOB
BbIBOAOB MUKPOKOHTponnepa. B ¢avine
DS1307.c ctpoku 16, 17 v 78 [OKHbI
BbIrN194€Tb COOTBETCTBEHHO Tak:

.equ __sda_bit=5
.equ __scl_bit=4
ADMUX=0XC3;

®avin DS1307.c v NONy4eHHbIA ero
TpaHcasuymen gpavin DS 1307.hex B apxvuse
3aMeHeHb! NCrpasAeHHbIMU.

O1u ncnpasneHns B aBTOPCKMIA Bapu-
aHT nporpammsl BHéc C. Co6onesB 13
r. MarHutoropcka Yens6uHckoii 06.
[ns ncnpasneHnii OH NCcnoab30Ba, Kak
un aBtop, CodeVisionAVR. Kpome Toro,
yuTatens npeaocTasBusl CBOV uvcrpas-
JIeHHbIA BapuWaHT, KOTOPbLIY OT/In4aercs
OT aBTOPCKOro. B otan4mne oT aBTopcko-
ro, B HEM He oTobpaxaetrcsi KapTuHa
3apsiga 6arapeun. Kpome TOro, B MEHIO
"Pene 1" nckno4eHb! CeKyHAbl, HO MOXHO
BblOpaTe oAMH U3 AHer Heaenu nanbo
"Bce gHn". Mpu Beibope "Bce aHn" nony-
yaertcs, Kak v y aBTopa, TOJ/IbkO 6e3
cekyHA. B cBOEm BapuaHTe nporpamMmsl
yuTaTtesb B repsble nsTh s4eek (Noab30-
BaTesIbCKMe) 3HaKkoreHeparopa uHAuKa-
TOpa BHEC cBOM kapTuHku 6atapewu (3Tu
KOMaHAbl CTOSIT rocae uHuUnanuauymm
LCD).

UJIbUH O. ABunamopgenbHblii Taxo-
meTp. — Paguno, 2019, Ne 2, c. 35—37.

Ownbkn Ha cxeme puc. 2 B cTaTee.

HuxHui no cxeme BbIBOA pe3ucTopa
R6 ponxeH ObiTb MNOAKMOYEH K JIMHUN
nutaHns OY DA, a He k obuiemy nposo-
Aay.

HuxHuii no cxeme BbiBoa FC yactoTt-
Hovi koppekuun OY DA 1 umeet Homep 5,
a He 8.






B Bo3pacTHOM rpynne onepaTopos Ao
15 net nobeny opepxana komaHpa pa-
anoctaHumn RMS5A n3 MockBbl, B eé
cocTaBe BbICTynanm
Tumoden lMnyxHUKOB
n KoHcTtaHTun Benos.
TpeHep kOMaHabl —
NpuHa  AnekceeBHa
[payésa (RL3AX).
BTtopoe mecTo 3aHf-
na komaHpa RZ5Z
LleHTpa TeExHMuyecko-
ro TBOpYecTBa n Npo-
deccuoHanbLHOro oby-
yeHus un3 1. Ctapblt
Ockon Benropoackon
obnactu, B e€ cocTa-
Be BbiCTynann Uropb
3abapuH, Mapua Jln-
3yTKMHaA n Hukonan
AKNMEHKO. TpeHep
KoManabl — Bnagwn-
Mup AHaTtonbesny Hu-
ynkanos (R3ZN). Ha
TpeTbem mMecTe B 3TON
rpynne — KoOMaHaa
R6BW kpyxka paano-
TEXHWYECKOro  KOH-
cTpympoBaHna MBOY
COW Ne 68 noc. Ko-
nocucTbii KpacHopap-
CcKOro kpasi. B coctase
KOMaHabl BbiCTynanu

KoHcTaHTUH MwupowHmnyeHko, Anuca
lynak n Fpuropun ducyH. TpeHupyeT
KomaHay AxHaTtonuii UsaHoBuy Tepe-
weHko (R7BC).

B "cTapweir” Bo3pacTHoOW rpynne (0
19 neT) cpeaon KONNEKTUBHbIX paano-
CTaHuMin nepBeHCTBOBana KoMaHAaa
ROAK MBY OO "UeHTp TBOpYecTBa u
passutua “"MnaHeta TanaHToB" W3
r. AunHcka KpacHosapckoro kpas. B co-
CTaBe 3TOM KOMaHAbl  BbICTYynanu
Mpuropnin AHMkuH n Anekcangp BbiCT-
paHoB. [0TOBMA KOMaHAy K COpeBHOBa-
HuasMm AnexkcaHap WMBaHoBu4 CmaxTuH

(ROAA). Btopoe mecTo y "cTapweknacc-
HMKOB" 3aHaAna komaHga MAH "WUcka-
Tens” UCBK (r. Cumdpepononb, Pec-

nybnunka KpbiM), 3a KOTOpYIO BbICTynanu
ApuHa Ky3bmunuésa, Anekcent KonbiTos n
CaHup JlykbsHoB. TpeHep 3TOW KOMaH-
nbl — KoHcTaHTMH BaneHTuHoBny EpHes
(RX7K). Ha TpeTtbem mecTe B 3TOM rpyn-
ne — komaHga RD8U MBQY A0 "UeHTp
petckoro TBopyectBa” u3 nr1 Aa Ke-
MepoBCKOW 0651acTn, BbiICTynaslwas B
cocTaBe AHTOHa YacoButuHa, Buktopun
XapyeHko n AnekcaHgpa Ctpekanosa.
TpeHnpyeT komaHay Buktop AnekcaHa-
posuy Cugensbues (RZ9UF).
Nobeontenn B TPEX BO3PACTHLIX
rpynnax KonnekTUBHbIX paguocTaHuumi

OyayT HarpaxneHbl Kybkamu, a 3aHsB-
Line BTOpble U TPeTbn MecTa — nnakeT-
Kamn.

B obuwem 3avéTe
cpean CNOPTUBHbIX
KOMaHa CcyObekToB
P® nepseHcTBOBana
KomaHga KpacHosp-
CcKOro kpasi. Bropoe n
TpeTbe MecTa nopae-
amnn komaHabl Moc-
KOBCKOM o6nactm un
Pecnybnukn Tatap-
CTaH.

Mo peaynbratam
COopeBHOBaHWM cpe-
an monoaéxn "Kybok
mm. A. C. Nonosa”
BbIMONHUAN  HOpPMa-
TVB KaHauaaTa B Mac-
Tepa cnopta 14 ye-
f0BEK, NepBbIt CNop-
TUBHbI pa3psa — 50,
BTOPOW CMNOPTUBHLIN
pa3psag — 18, TpeTuin
CNOPTUBHLIN pa3psaa
— 15, nepsbit 1OHO-
LWEeCKUA CNOPTUBHLIN
pas3psa — BOCEMb
CNOPTCMEHOB.

TexHnyeckmne pe-
3ynbTaThl  y4acTHU-
KOB npuBeaeHbl B

Tabnuue No rpynnam: 3aHATOe MecCTo,
NO3bIBHOW, YNCNO NOATBEPXAEHHBIX CBA-
3el, YNCNO OYKOB 3a MOATBEPXAEHHbIE
CBA3W, YNCSIO O4KOB 3a NOATBEPXAEHHbIE
CTpaHbl, UTOrosbi pesynbrat. lonHble
TexHUu4yeckme pesynbrTaTtbl MOXHO Mo-
cMmoTpeTb no agpecy http://www.radio.
ru/cq/contest/result/y_popov_cup_
2018_tab_site.pdf Ha caiite xypHana
"Pagmo”, a Takxe no agpecy https://
srr.ru/wp-content/uploads/2019/
11/Protokol_Kubok-Popova2018.pdf
Ha caunte Coto3a paauontodbutenemn
Poccun.



opop, [lueHoropck 661 3an0XeH npak-

TUYECKN O[HOBPEMEHHO C Havyanom
ctpoutenscTa KpacHospckown M3C B kpa-
cuBelilemM MecTe, 3a YTO U Nony4mn CBOE
Ha3eaHue. lopoa HaxoauTCs Ha CamMom
6epery pekun EHMCEN 1 ero okpyxaioT kpa-
CuBble, NOKPbITbIE NEeCOM ropbl (poTo 1).

C 2008 r. Halwa geTckas KonnekTuBHas
paanocTtaHums RKOAZC nepeexana B 370T
3amMevaTtenbHblli ropod, M3 KpacHosipcka,
roe Haxogunach ¢ koHua 80-x rogos npo-
Lnoro Beka.

Celtyac paamocTaHumMs U €€ aHTEHHbI
HaxopsATcs B wkone Ne 2 um. 0. A. lMara-
pvHa . inBHoropcka. AnpekTop WKonbl —
UpnHa OpbesHa EpowkuHa. Bbibop
3TOr0 MecTa He Chly4yaeH, BO-NepBbiX,
OrpOMHAsA 3aNHTEPECOBAHHOCTb LLKOSb-
HOW agMUHUCTPaUUM B TOM, 4TOOblI BOC-

NUTAHHUKWN LWKONbLI NONyYanu OOCTONHOe
obpasoBaHune. Bo-BTOpbIX, passuTue
TEXHUYECKUX HanpaBneHun n [OCTUXe-
Husa BocnutaHHukos RKOAZC nonoxwu-
TEeNbHO BAUSAIOT HA MMUAX Yy4ebHoro

3aBegeHus. HemanoBaxHbiM nNpu BblOO-
pe nos3uvuun pagmoctaHumm 6bin U TOT
daKT, YTO WKOoNa HaxXooUTCH Ha OQHOMU 13
caMblx BbICOKMX Touvek ropopa. Ha
¢$o10o 2 n ¢porto 3 nokasaHbl AHTEHHBI
KONNEeKTUBHOW pagnocTaHumun.

Ha npoTsxeHnn Bcen nctopumn CBOEro
CYLUECTBOBAHMSA Mbl CTapaemMcsi N03numo-
HUpoBaTb cebsi, UMEHHO KakK MONOLEXHAN
n pgetckas pagmocTtaHumsa. o BO3MOX-
HOCTW MPUHUMAaeM yvactue B GONbLUNH-
CTBE MONOAEXHbLIX COPEBHOBAHUW MO
pagnocBA3M  Ha  KOPOTKUX  BOJHAX.
ExeronHo BO BCex WKONax ropoaa npoBo-
ouM  Habop peTert Ha HanpaBneHwe
"PapnocnopTt”, yctpansaem 3KCKypcumn un
MWHN-COPEBHOBAHNSA, HECKONbKO pa3 B
Henento HeGONLLLIOW APYXHbIA KONNEKTUB
eauHOMbIWNEeHHukoB  (Bnapnmunp —
RUOAV n Angpeir — RVOADW) nposoguT
3aHATMA ONA WKONbHUKOB NO OCHOBaM
KOHCTPYMPOBAHWUA, CTPOUTENBLCTBY aH-
TeHH n paboTe B adupe. Hapo ckasatb,
4YTO B 3TOM OFPOMHYIO MOMOLLb WU MNOA-
[EpXKYy HaM Oka3biBaeT He TONbKO Kon-
NeKTUB WKOoNbl, HO 1 JoM AEeTCcKoro TBop-
yecTtBa [JMBHOropcka B nvue AmpekTopa
CseTtnaHbl MuxainnosHbl MeHblwinx. bna-
rogaps 97O NoaaepxXke TONbKO B NPO-
wnom rogy okono 80 % BbINYCKHUKOB
noctynunu B y4ebHble 3aBefeHusl, CBS-
3aHHble C NOArOTOBKOM CrneunanucToB B
obnactn anekTpoobopynoBaHNS U 3nek-
TPOHUKN. ITO — [OMBHOrOpPCKUA rnapo-
3HEPreTU4eckMn TexHukKym n KpacHosp-
CKUIA KONNeoxX pagnoanekTPOHNKMN.

He 3abbiBaeM Mbl 1 NPO CNOPTUBHYIO
paboTty. Hawa crapwas komaHpa —
IoHble 3BE3abl — BukTop Myxos, Masen
Xoxpsakos, Kupunn VYwkanos, EneHa
KapnyxuHa, Buktopus BpoBkuHa yxe
BbIMONHUAN HOPMaTUBLI KaHOWMAATOB B
mMacTtepa cnopta Poccun 1 nonyy4nnu atn
3BaHuA. Ha ¢poTo 4 (cneBa—Hanpaso) —
Aanun Netyxos (ROA-3), Buktop Mmyxos
(ROA-6), EneHa KapnyxuHa (ROA-2).

CoBceM HepaBHO pebaTa nony4ynnu
CBOM NepBble INYHbIE NO3bIBHbIE. B 310N
paboTe HaM Takxe O4eHb MOMOraloT OTae-
nenne CPP no KpacHospckomy kpaio (tnx
Anekceio RUOA) n obLiecTBeHHas opraHn-
3auua DX-kny6 "LleHTp Cnbupn". etn c
OrPOMHbLIM YAOBONLCTBMEM MOCELLANT C
3KCKYPCUAMU N O y4aCTUA B COPEBHO-
BaHWAX Hally NereHaapHylo pagmocTaH-
umio RWOA (tnx leoHngy RAOAM un Bcemy
cocTasy knyba CSDX).

K MONoaéxHolM COpeBHOBAHUAM
"Ky6ok um. A. C. MNonosa" B Hawem pet-
CKOM 06beanHeHnn ocoboe OTHOLLEHUE.

Bo-nepBbIx, 3TO nepBble KPynHbIE MO-
nopéxHble CcopeBHOBaHWS B y4yebHOM
rogy. Bo-BTOpbIX, CKa3aTb 4eCTHO, OeTn
He 0COBeHHO NOBAT UMEHHO 3TN COpEB-
HOBaHWS, MOTOMY 4TO M HOMepa TPyaHbIE,
W HayMHaTb CMOPTMBHLIN CE30H BCcerpa
Taxeno. 3a UCTOpUIO CyLEeCTBOBaHUSA
RKOAZC ™Mbl penanu BCEro Heckonbko
NOMbITOK y4aCTUSA B 3TUX COPEBHOBAHUSAX,



HO BCE OHM NO PasHbIM MpUYn-
HaM cknapblBanuCb AN Hac
HeyaayHo. Mo3ToMy BbICTYNUB
OOMH-ABa pasa Nnoapsa, Mbl NO
HECKONbKY NEeT He BbiCTynanu B
Hux. B aTOM roay yyactume, Bbl-
ctynneHne n nobepa B 3TOM
TecTe ObiIM YyTb MM HE OCHOB-
HOW 3apayen Hawewn HON
KoMaHgpl. 370 6bINO Ans Hac
NPUHLUUNNANBHO, MNOCKONbKY
nocne npownorogHen Heypa-
4n Hapo 6biNo peabunUTUPO-
BaTb ceba B CBOUX xe cobCT-
BEHHbIX rnasax.

CoBceM HepaBHO Ha CTaH-
UMM Bbllen M3 CTPOS TpaH-
cuBep, U yparaH pasfnoman
OCHOBHyI0 aHTeHHy (RR-432),
Mbl B 04epenHon pas, nortpe-
HUPOBABLWUCb, OTNPaBUNIUCH
Ha nosunumio RWOA, 410 B
70 KM OT Hac. Mbl [OBOJILHO 4acTO NOAy-
Yyaem npurnaweHne ot konnektnsa RWOA
y4acTBOBaTb B MONOAEXHbBIX COPEBHOBA-
HMSAX C aTon no3wumn. He Bcerpa 3710
yBaéTcs, HO Korpa eCTb BO3MOXHOCTb, Aa
1 Npasuna He 3anpeLuaioT, noyemy Obl 1

HeT? Ha 3ToT pas B rocTu K 3aCNny>XeHHbIM
BeTepaHaMm npuexanu nse 13-neTtHune
neBoykn. HecMoTps Ha TO 4TO OHM CO-
BCEM IOHbIE, 3@ NaeYyamMu y HUX onbiT
BbICTYMNAEHUSA BO MHOTMX COPEBHOBAHUAX
pPa3HOro ypoBHS.

Banepuii TAXOMOB (UA3AO), r. MockBa

10601 XMBOWN $3blK MOCTOSIHHO Me-

HAETCH, BNUTbIBAA U3 OPYrux A3blkOB
choBa ¥ cnosapHble 060pPOTLI, KOTOPbIE
CTAHOBATCA CNOBAapHbIMU BeNUYNHaAMW.
BbicTpee Bcero 310 NPOUCXOAMT C Tak
Ha3blBaeMbIMU "MHTEPHALMOHANbHbIMUK™
CnoBamu, 3Ha4YeHMe KOTOPbIX N UX NOHWU-
MaHve He BbI3blBalOT TPYOHOCTEN, XOTH
HEKOTOPblE M3 HUX OTHOCATCH K chneuu-
anbHOM TEPMUHONOMMU UAN pBaxe K Npo-
deccroHanbHOMY XaproHy.

B a3blk papmontobutenbckoro coob-
wecTtsa Mupa 6onee Beka TOMYy Hasap,
BOLWINO CNEHroBoe cnosoco4yeTaHune
HAM SPIRIT (pyx paavoniobutenscrsea),
CMbICNOBOE HanoNHeHWe KOTOpOoro crtano
KaHOHOM, YETKMM NpencTaBneHneM npa-
BUN M 3TUHECKUX OCHOB OOLLEHUs paano-

nobutenen B cneunduHeckon pNs HUX
cpepe — ODUPE. Nentmotus niobown
YyacTu atoro csoaa npasun — B3AMMO-
YBAXEHUE! Kaxapiii, KTO BbiBupan ana
ceba B kayecTBe x0606u paanoniodbuTens-
CTBO, NocTuran, Hapagy ¢ kogoMm Mop3se n
HauMoHanbHbIM PernameHToM, eweé wn
HAM SPIRIT.

3a nocnepgHue pBa pecstka net B
YCNOBUSAX NPAKTUYECKN NOMHOrO pa3sana
HauMOHaNbHbIX PaANONIOBNTENLCKNX OpP-
raHmsaumin M 6GECKOHTPONbLHOCTU B
NOCTCOBETCKOM MPOCTPaHCTBE BbIPOCNO
HOBOE NoOKoNeHue paguontoduTenen, He
nonyyusBlLEee NPakTU4YECKM HUKAKUX Ha-
YanbHblX 3HAHWW, KPOME Tex, KOTopble
60NbLWNHCTBO N3 HUX BbiHECNO M3 Cn-bn,
C YEM OHW M NPULINN B KOPOTKNE BOJHbI.

HekoTopble, HaBepHoe, NOAYMaloT, Y4TO
HecnpaseaiIMBO BbICTYNaTb Ha KPAcMBOM
1 YXOXEHHOM CTafuoHe, eCnun Tbl Cam ero
He cTpoun. Ho B Hawem peTtckom knybe
pebsiTa NOCTENEHHO y4yaTCs WMEHHO
CaMOCTOATENLHOCTUN. AHTEHHBI COBMpaemM
BMECTe C BOCnuTaHHukamu, paboune
MecTa roToBMM COBMECTHO, BCE onepa-
UMM NO KOMMYTaLMW U HAcTpolike [eTn
y4aTCa BBINOAHATL CaMOCTOATENbLHO.
Jaxe Ha no3numn RWOA peBoyku 3a aBa
yaca [0 COpEeBHOBAHMI He npoxnaxaa-
NUCb, @ NOMOranu Hawemy yBaxaemomy
Maeny bopucosnyy LeeTtkoBy (RVOAR)
pacTarmBatb aHTeHHbl bBeepepxa no
nonto.

TecT npoweén 3ameyaTenbHo. 3Ha-
komoe: "Bcem yyacTHukam, 3pecCb
RKOAZC...", HECKONbKO 4acoB KPONOTAU-
BOW, TPYQHOWN, HO TakoW yBnekaTenbHOW
paboTbl B adupe, 1 B pesynsraTte 3acny-

XXEHHOEe nepBoe MecTo B
nogrpynne 13 net. Xo4y Bbl-
pa3nTb OrpomHyio 6Gnaro-
[apHOCTL XypHany "Pagno”
3a 10, 4TO B nobble Bpeme-
Ha OH, COXpaHsAs CBOW Tpa-
avumn, nNpoBOAUT  9TU
copeBHoBaHuA. EaunHCT-
BEHHOE noXxenaHwe: noxa-
NyncTa, He nauTe Ha NoBo-
ny paspaboTymkoB npo-
rpamMMHoro obecnevyeHus
"Ha OOMH TeCT", 3aMmeHuTe
HEHy>XHble B TakOM ¢popma-
T€ KOHTPONbHblE HOMepa
(maxe B CaMbIx CEPbE3HbIX
B3POCNbIX TeCTax Takux
HeT) Ha 6onee npocTble.
3TN HOMepa TONbKO OTny-
rmBaloT 4acTb NOTEHUWanb-
HbIX Y4aCTHUKOB.

Y10 Kacaetcs Hawero
o6beanHeHns RKOAZC, Mbl Wném pgpyxe-
CKUA NpUBET BCEM, KTO y4acTByeT, NoA-
OepxuBaeT 1 pa3BunBaeT 3amevaTenbHoe
HanpaBneHne — PagnoCcBsa3b Ha KOPOTKUX
BONHaXx.

Ao scTpeyn B agpupe! 73!

Jonro oHu, 6eponaru, BbIAENSNUCH
CBOUM cneunduyecknm xaproHom 1 non-
HbIM OTCyTCTBMEM noHsTus o HAM SPI-
RIT... A MHOrve, xoTa 4Yemy-TO U Hayyu-
Ancb, Tak U octanuck "cmnbuwHunkammn’!
Mocnywatite nobon pileup xoTa Gbl NATL
MUHYT (Ha Gonbluee NPOCTO He XBaTuT
TepneHbs), U Bbl CPa3dy yCAbILLNTE HALLNX
"cmbuwHmkos". Ha manenwyio owmnobky,
Hanpumep, BbI30B keM-nnbo DX-a Ha ero
4yacToTe, B3pbIBAETCH HEroaylowWwmnii xop
"3HAaTOKOB" npaBun BeAeHUs CBA3WN,
BblpaXxaloLwmx CBOE 3HaHWe U HeropoBa-
HWe NPUBbLIYHBIMU A1 HUX CNOBaMU, Kak,
Hanpumep, "KO3€n", "MamnoT" C nnaBHbIM
nepexoaomM Ha OTKPOBEHHbI mat. [pu
3TOM 1 TenerpacdomM-To OHU yxe cBou 599
yBepeHHO u 6e3 owunbok nepepatoT.



MonbiTkM 4TO-HMBYAL nopckasartb, NoA-
npaBuTb TakMxX ymMenbLEeB B XOO€E CBA3EWN
00bIYHO 3aKaHYMBAKOTCH XaMCTBOM..., U
npogonxaetr oH ceon CQ CQ CQ CQ
MWHYTbI ABE-TPW, @ NOCIE ero No3bIBHOro
npocto cnepyet nay3a. [lpurnacutb
oTBeyarb aTux cambix CQ 6ykeoin K nocne
CBOEro no3biBHOrO BOCMUTaHWE He nos-
BONSIET...

A yTo BuITBOPSIOT C AR, K, BK, KN! Bcé
Te xe CQ CQ CQ... M nocne no3bIBHOro —
AR. 3HayeHune AR — koHew nepenayun, Ho
He npurnaweHne oTBe4aTb Ha 06N Bbl-
30B. OgHako AR MOXHO NPUMEHUTL, eCcnun
€CTb He06X0AMMOCTbL NPOBECTU CBA3b CO
CTaHuMen, palowen HanpaBNeHHbIA Bbl-
308B, Nepenas OAMH Pa3 CBOW NO3bIBHOW 1
AR. KoHeu nepepaun n npurnaweHue
KOppEecnoHaeHTa oTBeYaTb OCYyLWEeCTB-
naotcsa 6ykson K. OHa, cobCcTBEHHO, U
MMEeT CMbICNOBOE 3HavyeHue "npurna-
weHue Kk nepepave”. N3nuwHe pobas-
natb ewé n PSE... N npurnawenne «
nepepayve He CTaHET U3blCKAHHO-BEXNN-
BbiM, ecnu nepepaante K K K.

Mouytn BCE TpaHCMBeEpbl AalT onepa-
TOpy BO3MOXHOCTb paboTaTb nonyay-
nnekcom — QSK. B aTom cnyyae o6Lmi
BbI30B MOXET 6bITb opopmneH Tak — CQ
DE UAS3A... UA3A... BK CQ DE UA3A...
UA3A... BK 1 Tak panee 6e3 kakunx-nnbo
yBENUYEHHbIX Nay3. Takum o6pasom, Bbl
npurnawaeTe oTBeYaTb Ha Ball BbI30B B
nobon MomeHT nepepaven BK. Ycnbiwas
Baw BREAK, Bbi3biBalowmuin nepepact
3Hak Bonpoca ?, Ha Y7o Bbl M AaguTe CBOWN
no3biBHOW. A panblie BCE NOMAET, Kak
006bI4HO. BK akTMBHO npumeHsieTca n B
X0[4€e CBSI3N B KayeCTBe MpurnawieHns K
nepepave.

KN — 4acTo MOXHO yCnbiwartb nocne
obuiero BbizoBa! ITO OQHO3HAYHO 3AKO-
peHenbiii "cnbuwHuk”. "Mpowy oTeBevartb
CTaHUMIO, KOTOPYIO A BbI3blBaID" — YMECT-
HO 3TO TONLKO B CNyyae, Korga onepartop
DXpedition, pabotas B pileup, npocut
BCeX NpekpaTuTb nepepadvy, KpoMe CTaH-
UMM, Nocne No3bLIBHOrO KOTOPOM OH nNepe-
nan KN. Bcé nosHaém B cpaBHeHum!

Hawwn poccuiickne paguoniobutenu,
3HaloLwme Kakon-nnbo NHOCTPaHHbIN A3bIK
(aHrNMNCKMA, HEMEUKW, ...) N BRagelo-
wue CW B Takow cCTeneHu, 4To MOryTt
neperoBapmBaTbCs C KOPPECNOHOEHTOM
OTKPbITLIM TEKCTOM, OTMEYAIOT, 4TO WHO-
CTpaHLUbl, Kak npaBuMno, OXOTHO MAYT Ha
Takne neperosopsl — RAG-CHEWING. A
Mbl kak? [fla, kak npaBwno, Hwukak!
UckntoveHne cocTaBnsaioT 0ObIYHO Te, KTO
paboTan pagmnoonepaTtopomMm npodeccuo-
HaNbHO MAW PerynsipHo ocsavsan "4Te-
Hue" ¢ adupa 6e3 3anucu. leno B TOM,
yto B CCCP ogHoin 13 3apay JOCAAD
6blna 4ONPU3bIBHAA NOArOTOBKA MONOAbIX
nopen k cnyxbe B apMun B KavecTtse
paanoTenerpadpuncTos. Yunnm npuHnmartb
Ha Cnyx 1 nepepaBaTtb Ha K/o4e TeKCThbl,
COCTaBNEHHbIE UCKMOYNTENBHO M3 NATU-
3HaYHbIX rPynn, Takux, Hanpumep, Kak
91560 57382 45067 ... AXLIXH SHIOPA
TMK®LW ... N BOT C TakmmMn Hasblkamun
npuxoguMnn monogble nguv B paamo-
cnopTt. na pabotel CW B adupe apmen-
CKMX HaBbIKOB Afin Hayana Obino pocTa-
To4yHo — RST NAME QTH 73, a panswe? C
3TUM MOXHO Kak-TO paboTaTb TONbLKO B
copesHoBaHuax — 599 16 599 045... A
€eCcny Tako KOPOTKOBOIHOBWUK Ha BONPOC
KoppecnoHaeHTa "Kakas y Bac cewnsac

noroga?” otsevaet "GP 100W ..."! OgHako
31O 6bIN0 Obl NONPABUMO, HO yXEe He Ans
HOBOro MOKONEHWs paguoniobutTenen...
Moyemy? Ha aTOT BONPOC OTBEYY BONPO-
coM: "C KakoW Uenblo Unu no Yben ykaske
pa3paboTynkm 3K3aMeHaLNoHHOW npo-
rpammbl Mo NpPUEMY Ha Cnyx U nepepaye
koaa Mop3e ncknioumnmn na TekcToB GykBbI
pycckoro andasuta Y W 3 10 A? OgHoro
3TOro AOCTaTOYHO, 4TOObLI HE NpPOCTO
orpaHnyYnTb 06LEeHNe Ha PYCCKOM si3blke,
a Boo6LLe nckniounTb ero. B kakom cnyvae
B pagvontobuTenbckol npaktuke nepe-
pawTca WNdpPoBaHHbIE MNATU3HAYHBIMU
rpynnamm coobuieHuns? Het Takoro cny-
yaa! bonee TOro, 3TO 3anpeweHo
PernamenTtom Jllo6uTtensckon cnyxobl.
Torpa novyemy 3K3aMeHAUMOHHbIE KOHT-
pPONbHbIE TEKCTbHI NPEACTABNEHbl UMEHHO
Takumu rpynnamm? Ecnn ato He ymbicen,
TOrga MOXHO NPEeanonoXuTb, YTO K pas-
paboTke nporpamMmbl Obln  [ONyLLEH
nobutens HST — cnopTcMeH, 3aHnmalo-
LUMINCH CKOPOCTHBLIM NPUEMOM 1 nepeaa-
yen kopa Mopse, C MMHMManbHbIM Npes-
CTaBfieHWEM O KOPOTKOBOMHOBOW niobu-
TENbCKOW CBAI3N AN BOBCE HE UMEIOLLNI
0 Hen noHATUNA, Tak kak HST He nmeeT kK
pPagmnoCcBSA3M HUKAKOro oTHoweHus. Kak
Obl TO HY ObINO B AENCTBUTENBHOCTU, HO
Bpen MNPUYNHEH Tenepb yxe TPyAHOMo-
npasvMbIN.

BoT Tak nocne cpauv Takux ak3ame-
HOB nepepnaéT, Hanpumep, QTH CHELYA-
BINSK pagpunoniobutens ns HYenabuHcka
OpYroMy poCcCUICKOMY paguoniodbuTtento
nnm SHATURA, TSCHUWASHIJA,
JAKUTSK. ins HOpManbHOM NOArOTOBKU
Hawwux paguonodbutenen k pabote B
adumpe KOHTPOSbHbIE TEKCTbl LOMKHbI
6bITb NpencTaBneHbl UCKIIOYUTENBHO
OTKPLITEIM TEKCTOM Ha PYCCKOM fA3bIKe,
Torpga He 6yneT MCKYCCTBEHHO BblpaLLEH-
HOW 6eCcTONKOBLWMHbBI, C KOTOPON Ha
Bonpoc o noroge oteevatot "GP 100W".
Tem pagnoniobutensm Poccuu, koTopble
B XO4€e MNOAroToBKWM K 3k3aMeHam no
npruémy Ha cnyx koga Mopse nonyyumnm
aHTMPYCCKyl0 [03Yy rNynocTn, HacTos-
TEeNbHO COBETYD NPUCTYNUTb K Camo-
neyeHnio NyTém perynsapHoii paboTbl C
0OYeHb NPOCTON M AOCTYMNHON METOAMNKON
OCBOEHMS NpUEMa Ha CAyx OTKPbITOro
TekcTa "Bbl roBopute kogom Mopse?”. U
KOHEYHO Xe, O0y4uTb OyKBbl PYyCCKOro
andasuta y W 3 1O A. OTBeyvanTe, noxa-
nyicta, Ha CQ de UASAO — norosopum
CW no-pyccku!

Bbl roBopute kogom Mopse?

MHorpa A 3apalo BONPOC, BblHECEH-
Hblll B 3aronoBOK, KOPpPEeCnoHAEHTaMm
nocne obmeHa obazaTenbHon nHdopma-
umnen, 4To TUNUYHO ana Gonblien YacTu
ceasen — RST, NAME, QTH... N coscem
HEe MHOrme noATBEPXAAloT rOTOBHOCTb
"NoroBopuTbL”.

M3BeCcTHO, 4TO GONLWMHCTBO onepa-
TOPOB 3anucbiBaloT Ha Bymary nepegady
KOPPECNOoHAEHTa, YTO UCKAoYaeT ananor
“nM pgenaeTt ero NoxoXxum Ha pasrosBop
OBYyX 4YenoBek 4yepe3 nepesopyunka. B
HaweMm cnydae 6ecepa onocpeposaHa

KapaHpawoM u BymMaron u npoxoauT
kpaviHe Bano. Hapo ckasatb, 4To 310 6eaa
1 Tex paguoniobutenen, KOTopbie NPOBO-
OSAT CBA3M Ha BbICOKUX CKOPOCTAX. ITy
kareropuio paguonobutenen 3. T. KpeH-
Kenb He MMen B BUAay, Ckasas, 4TO paguo-
noéutenb, He BnagelOWuii Tenerpa-
¢dom, — pagumounHeanug... Mel cenvac
roBopum o ctenexun snageHns CW.

MHorue npusepxeHusl CW cnpawm-
BalOT, Kak Hay4yuTbCs pagnmoobmeHy 6e3
3anncu NpUHUMaeMbix coobuieHmii. Hau-
HEM c npocToro. Heob6xooumMo noaroTo-
BUTb Ha YyOOOHOM Ans Bac HocuTene 3By-
KOBOI WHMOPMaUUN TEKCTbl, KOTOPbIE
MOXHO 3anucaTb C garyvka koga Mopse
VNN KaknM-nnbo Ko4om.

Kaxablh TeKCT O0MXEeH COCTOoATb K3
30....50 cnoB, koTOpble 3anucaHbl Ha
6113KOMN K MakCMManbHOM Aisi BaC CKOPO-
CTW, HO C YBENIMYEHHBIMWU Nay3amMn Mexay
CcnoBamu — OBe—nNsiTb CEKYHA,.

Texkcr No 1

MA OM TAAO UT 3AYM OP EC XK D[],
LA 3

[anbwe posegnte A0 HEOOGXOOAMMOrO
ynucna cnoB camu.

Tekct Ne 2

KOT BMC POM COK JIUC PAJT PbiM
BPA TIOM PAX BOT

TekcT Ne 3

YUTA POTA BJIOK KJ10A4 XPEH LLYKA
®A3A BAPK TNDT

Tekct Ne 4

BAO/NIb MACCA TMETNA TETPbI
NEBbIN TOLWMN HOXKA

TekcTNo 5 .

OXPAHA KOHBOW OLUMNBKA 3AMUCb
MONbBA NALATb

Tekct No 6

OBEMOPOK YECTHbIW  [OBEPUE
POKOBOW rOHOPAP

Y1061 yCKOPUTL PaboTy N0 NOAroToB-
Ke TeKCTOB, BOCNONb3yNTECh Kakum-nnbo
cnosapém ans Bbibopa CnoB ¢ HEOO6xoAM-
MbIM 4YMCAOM OyKB A1 KAXA0ro TekcTa.
Utak, MarHuTodoH "3apsxkeH” TekcTamu.
Bce nucumne npuHapexHoOCTU COo ctona
yb6patb!

Bknioyaem TekcT Nel, cnbiwumm — MA,
cpasy nponsHocum — Ma, nmeHHo Ma, a
He OM Al

Danbwe 3Byunt — OM, rosopum —
OM, a He O Om... U Tak noctynaem co
BCEMU YCNblIWaHHbLIMW CAOBaAMU B KaXA0M
Tekcte. Ecnn Bbl He npuHSAM Cnoso,
3abypbTe 0 HEM U chnylanTe cnepyloLee
nT. 4.

C KaxablM HOBbIM TEKCTOM Heobxoam-
Mo pabortatb 4O Tex nop, noka He ByneT
nponyckoe. Bot 3akoHuunu paboty C
TekctoMm Ne 6... 310 yxe mHoro! Tenepb
6epute NOOMMYIO KHUTY UAW raseTy wu
3anuuwunTe Ha "Bawwen” CKOPOCTU TEKCT —
MWHYTbI ABe. 3Haku NnpenuHaHua nepeaa-
BanTe kak TYK, 3MT, TUPE, KBHYK,
OBTYK, 2.

Mayabl Mexay cnoBaMm noka ocTalTcs
yBennyeHHbiMu! MocTaparitecb B naysax
ycnesaTb NPOU3HOCUTbL TONbKO YTO YCAbI-
LiaHHoe CnoBso.

Ha 3TOT HEeCROXHbIW KypC Kaxaomy
noHapobuTcs pasHoe KONNYecTBO Bpe-
MeHu... Ho B niobom cnyyae 310 konnye-
CTBO NepengéeT B Ka4yecTBO (mmanekTun-
ka!!!). Korna Bbl BOpYyr OCO3HaNW, 4To
noHMMaeTe BCE, Y4TO CAbILNTE, NPUXOan-
Te Ha 7018 kl'y kak-HMOYAb BEHEPKOM.

lNorosopum!



NMpoekt [eTcko-MOn0[EXHOro CrnopTUBHO-TEXHUYECKOro knyba
"KoHTYp"C HasBaHueM, BbIHECEHHbIM B 3aroJloBOK, cTasn nobegure-
leM BO BTOPOM KOHKypce npe3upgeHTCckux rpaHros B 2018 r.
Paccka3piBaeT aBTop npoekTta Anekceii Banepresn4y A6pamos.

0Ny4UNoCh Tak, YTO CKOPO yxe byneT

40 neT, KaKk 9 3aHMMalOCb pagmo-
cnoptom. Mon nyTb B paanocnopT, Kak n
MHOrMMX, HaYanca C kKpyxka MHorobopbs
paancToB Npu panoHHom [sopue nnoHe-
poB.

3a mMHorue rogpl 1 nepenpobosan Bce
ancumnnandel pagunocnopta, 6onee 30
net Bedy neparorvyeckylo peaTtenb-
HOCTb. HaBepHoe, BnonHe 3aKkOHOMEPHO,
4YTO 3a 3TOT Hemanblil Cpok BbipaboTa-
nacb Hekas cuctema B3rnagoB Ha Npo-
6nembl pa3BuTUS pagmocnopTta, kotopas
U nerna B OCHOBY npoekta "[opora B
paguocnopT”.

PapuwocnopT, kak n nopasnsiolwee
BONbLUINHCTBO TEXHNYECKNX BUAOB CNOP-
Ta, MMeeT BbICOKMI TakK Ha3biBaembli
"nopor BxoxaeHua". To eCTb C MOMEHTa
Havyana 3aHATUIN [0 CKONbKO-HNBYAbL OCA-
3aemMoro peaynbtata HOBMYOK [OSKEH
NPOVNTN [OCTATOYHO A0NTUA U TEPHUCTLIN
nyTb. TO OTHOCUTCA KO BCEM CNOPTUB-
HbIM AMCUMNANHAM pagmocnopTa.

Nocyaute camn — Byaywmii "ckopo-
CTHUK" OOMXKEH BblyyuTb "Ha3ybok" KOA,
Mop3se (kak MUHUMYM 26 naTUHCKUX 6yKB
1 10 umodp), BOBECTU CKOPOCTb Npmuéma
X0Tsi 6bl 80 40 3HAKOB B MUHYTY, 4TOObI
NPOCTO NPUHATbL y4acTue B COpPEBHOBA-
HuAxX. Byaywui "OXOTHUK" [OMKEH OC-
BOWUTb KApPTy, KOMNAC, Hay4YnTbCHA NONBL30-
BaTbCA PagMONPUEMHMKOM, pasnuyaTb
no3biBHbIE pagMonepenaTynkos, onpe-
[ensaTb HanpaBneHMe Ha WCTOYHUK
pagmocurHana, onepaTtuBHO OTbICKMBATb
CNpsiTaHHbIN NepeaaTynk, a Takxke MMeTb
HeobxoguMbli  ypoBeHb duanyeckon
noaroToBKN AN NPEeonONeHUs [UCTaH-
umn. OTcyTcTBUE XOTSA Obl O[HOr0 KOMMO-
HEeHTa NOArOTOBNEHHOCTN HEe NO3BOAUT
[axe npocTo 3aKOHYMTbL COPEeBHOBATENb-
HYI0O OUCTaHUMIO B KOHTPONbHOE BpeMs.
Byoywmin "koHTecTMeH" ons y4actus B
COPEBHOBaHUAX NO PAANOCBA3U, XOTS Obl
TenedoHOM, [ONKEH YCBOUTb MACCy UH-
dopmaumn — o gmanasoHax, KoOOBbIX
cokpatleHusx, npasunax pabotsl B apu-
pe, cuctemMe no3biBHbIX CUrHaNoOB, Ha-
Y4uTbCS ynpasnsATb nNpuémonepenaryn-
KOM 1 aHTeHHamu. Bypyuiemy "MHoro-
6opuy” HEOBGX0aMMO OBnNafeTb XOTs Obl
6a30BbIMY HaBblkaMy BO BCEX ynpaxHe-
HUAX COPEBHOBATENBLHOW NPOrpPamMMmbl.

Y1066 NPONTU NYTb HAYANBHOM NOATO-
TOBKW, peBEHOK A0MKEH OblTb BEICOKOMO-
TuBMpOBaH. Ho, Kk coxaneHuto, Halle Ha-
CbllLEHHOE KoMmMbloTepamMu n cmaptdo-
HaMu Bpems npepnaraeTt LWKONbHUKY
Maccy WHTepecHbIX 3aHATUI, KOTOpbIe
yCNELWHO KOHKYPUPYIOT C TEM, 4TO Npea-
naraet paguwocnopT. N Hemanoe 3Have-
HUWe B 3TOW CUTyauum MMEET WMEHHO
"nopor BxoxaeHua". YBbl, OTCEB B CeK-
umsax papguocnopTta o4veHb Bbicokun. U

0fiHa N3 OCHOBHbIX NPUYNH — HEOBxoan-
MOCTb noayyYeHns 60nbLWOoro o6bEMa 3Ha-
HUWIA U HaBbIKOB Ha HA4YanbHOM 3Tane noa-
rotoBku. MOHATHO, 4TO B Cekuusax ocTa-
I0TCS CaMble YyCUAYNBbIE, BUCLUMANHUPO-
BaHHbIE 1 MOTUBUPOBaHHbIE pebsTa.

B HacTosiwee Bpems, cpean Hanbo-
nee pas3BUTbIX, MOXHO OTMETUTb rpynny
CNOPTUBHbIX AUCLUMNANH, 0O0beANHEHHBLIX
NOHATMEM "CnopTUBHAA paguoneneHra-
ums”. M a1o He cnyvyanHo. Bce n3secTHblie
MHE KONNEeKTUBbI "OXOTHWKOB" akTUBHO
3aHMMAaIOTCA TakXe POACTBEHHbIM BUAOM
cnopTta — CNopPTUBHBLIM OPUEHTUPOBAHN-
€M, NOPOr BXOXAEHUA B KOTOPOM 3Haun-
TENbHO HUXEe, YeM B CNOPTMBHON paamo-
nenexraumun. OcobeHHo apdekTUBHO pa-
6oTaeT B 3TOM HanpaBneHU OPUEHTUPO-
BaHue B ropoACKMxX napkax — B Takux Co-
PEBHOBAHMAX MOXHO MPUHMMATbL Yy4ac-
The cpasy Nnocne KPaTkoro MHCTPyKTaxa.
"OXOTHUKM" NPOBOAAT ANA HOBUYKOB
HeodMuManbHble COPEeBHOBAHUA C MO-
CTOsiIHHO paboTalowmmn paguonepeaaT-
yukamun. OucumnnmHa "CnoptmeHas pa-
auoneneHraums — pagnoopueHTuposa-
HMe" Takxe NO3BONSAET yCMNewHO 3aKOH-
YUTb JUCTAHUMIO NPpU BRageHnun Hebonb-
LWNM KOINYECTBOM HaBbIKOB U NPUEMOB.

Obuwepoccuinckon deapepaunen pa-
puocnopTta npuHUMalTCA Mepbl ANS
CHUXEHWNS NOPora BXOXAEHUS U B APYruX
aucumnamMHax. B o6HoBNEHHOM pepakumm
MpaBun copeBHOBaHMI NOSIBUNAachb BO3-
MOXHOCTb NPOBEAEHUs COpPEeBHOBAHWUN
no nporpamme, AOCTYNHO HOBU4YKam. B
4aCTHOCTW, 3TO KOCHYNOCb MHOrobopbs
pagncToB, B KOTOPOM Tenepb paspelue-
HO npoBoanTb YKB-TecT TenedoHoM.

YBbl, TPAQVULUMOHHbLIA KaneHpapb Co-
PEBHOBAHWI NO PagnoCnopTy noka He
npegycmaTpuBaeT MeponpuaTuin, AoC-
TYNHbIX ANA HavuMHawowmx. KoHeyHo, no-
[O6OHbIE COPEBHOBAHWNS KOE-rae MNpoxo-
OAT Ha MecTax, HO Ha 0BLWEePOCCUNCKOM
YyPOBHE NO/OGHOM NPAKTUKKW NOKa HeT.

Btopasa npobnema ouyeBuaHa u He
TpebyeT cToNb NOAPOOBHOro onucaHms —
3TO0  pas3obLWEHHOCTb  KONNEeKTUBOB
paguocnopTcMeHoB. [lpeacTtasutenu
pasHbiX rpynn CnopTUBHBLIX AUCLMUMAWNH
pagmocnopTa Mano 3HaloT Apyr O gpyre.
Ha npocTtopax Poccuun paboTtaeT Hemano
KONNEKTUBOB, KOTOPbIE HN pasy He Npu-
HMManNM y4yacTMs B COPEBHOBaHWUSAX 006-
LLLePOCCUNCKOro YPOBHS.

Haw npoekT HaueneH Ha To, 4TOObI
OTKPbITb HOBMYKAM (B TOM YMCNe KONnek-
TMBamM — "HoBMYkaM" Ha obLiepoccuii-
CKOM ypPOBHE) AOPOry B pagmMocnopT.

Ha nepsom atane npoekTa Mbl NPOBO-
BUM MOHUTOPWHF CUTyauun B papuo-
cnopTe Ha Tepputopuu Bcen Poccun.
Hawa 3agavya — nony4yntb afekBaTHYIO
MHpOpPMaLMIO O CYLLECTBYIOLUX (NNaHm-

pyemMbIX K OTKPbITUIO) KONNekTuBax
papuocnopTa, ux pecypcax, BO3MOXHO-
CTSIX, XenaHusax u noTpebHoCTAX.

Ha BTOopom 3tane — nyTém nocCTO-
AHHbIX 3A0YHbIX KOHTAKTOB (B ¢dopme
MHpopMaunoHHO-06pa3oBaTENbHOro
Beb-caita, BebOBWHApPOB, PaCCLINOK,
aKTUBHOCTU B COLMANbHLIX CETAX U T. n.)
aKkTMBM3NPOBaTb MHPOPMALMOHHLIN 00-
MeH mexay neparoramun. [O3HAKOMUTbL
pykoBoguTenen KONNeKTMBOB C COBpe-
MeHHbIMN TpeboBaHusmu. [MoOmMoYb B
noaroToeke Kk copeBHoBaHusM. lNoacka-
3aTb, kak MpPaBUAbHO B3anMMOOENCTBO-
BaTb C rocygapCTtBOM W MyHuumMnanure-
ToM. KOHEYHO xe, 0OMEHSATLCH OMNbITOM
npuBneYyeHns aeTen K 3aHATUAM pagno-
CNopTOM, NpOBeAeHMEM COPEBHOBAHWN
1 KOHKYPCOB A1 HA4YMHAIOLWMX.

KynbMuHauupen npoekta 6ynet dec-
TUBanb AETCKOro 1 IOHOLWECKOro paano-
cnopTa, koTopbii npongét B Camape B
mione 2019 r. Ha dpecTnBane 1oHbIE y4acT-
HUKW CMOTYT OUEHUTb PasnuyHbie AnC-
LMNAVHBI paauocnopTa, NPUHAB yYacTue
B COPEBHOBAHWAX NO YNPOLUEHHON NPO-
rpaMmme, NONy4ynUTb NONE3HbIE HAaBblKN Ha
MacTep-knaccax oT TPeHepoB No Pa3HbIM
rpynnam gmucumniamH n obMeHATbCs “cek-
peramu” CBOMX CNOPTUBHBLIX OUCLNNANH
CO CBEPCTHUKaMW.

Meparorn nony4at BO3MOXHOCTb 06-
MeHa OnblTOM, NoAayyaT KOHCyNbTaumm u,
4YTO camoe rnaBHoe, CMOryT AINYHO NO-
3HAKOMUTLCA JPYr C APYroM.

Takxe Ha decTvBanb NpurnawwaloTcs
KOHCTPYKTOPbI — npou3BoanTenu anna-
patypbl Aans pagumocnopTa, B pamkax
decTuBana 3annaHvpoBaHa BbICTaBKa-
Apmapka.

XoueTcss HemHoro nogpobHee ocTa-
HOBUTBLCA Ha "COpeBHOBaATeNbHON" Npo-
rpamme pectmBana. Cnoeo "copeBHOBa-
TENbHOWN" He CNyyYalrHO B3AITO B KaBbIYKU.
Meponpusatns B pamkax ¢pectusans HO-
CAT He COCTA3aTeNbHbIW, @ O03HAKOMMU-
TenbHbIN XxapakTep. B nporpamme npepy-
CMOTpEHbl CepbE3Hble OTKNIOHEeHUs OT
MpaBun copeBHOBaHMN NO pPaguocnopTy
B CTOPOHY YNPOLUEHUS yNPaXHEHUN.

[Ons Tex, KTO fenaeT nepsble Wwaru B
CNOPTUBHOW pagumoneneHraumm, KTo 3a-
HUMaeTCcs APYrMMu avcumnanHamu pa-
auocnopTa, Mbl npepnaraeM obneryén-
Hble ynpaxHeHus. Bo-nepBbix, 3T0 Amc-
TaHuMs C NOCTOSIHHO paboTalwummn pa-
puonepepatymkamu. Bo-BTOpbIX, 3TO
cneumanbHO CNNaHMPOBAHHAA NS HAYM-
HaoWMWX ONCTAHUMA NO PagnoOPUEHTU-
poBaHWIO. B-TpeTbux, 3TO CNPUHT Ha Tep-



puTOpUKN Nareps C yBENNYEHHbIM CeaH-
com paboTbl papuonepenaTtinkos B
MUHYTHOM umkne (20"/40"). 3abern Oy-
OyT NPOXOAUTb B COCHOBOM nerkonpobe-
raemMom necy. [ina yyactus B meponpus-
TUM Tex, KOMy HyXxHO, obecneynm npo-
KaTHbIMW pagvioneneHraTopamu.

Ons Tex, kTo Bnepsble OyneT 3HaAKo-
MWTBCA CO CKOPOCTHOW papguoTtenerpa-
duren, ByoyT npoBeseHbl COPEeBHOBAHUS
no NpUEMy pagmorpamm, COCTaBAEHHbIX

1“3 ypesaHHoro andasmta — Hanbonee
Nerko 3anoMmHaemMbIX 3HAKOB MOP3AHKUN
(EMCX5TMO).

Jna 03HAaKOMNEHUs C MHOrOBopPLEM 1
paguocBs3bilo  OyayT OpraHu3oBaHbl
YKB-paguoTect u paguoceTtb B Tene-
¢doHHOM pexume. Takxe bypeTt npokaT-

Hblh doHa nopTaTusHbix YKB-paawno-
CTaHUuun.

MaBHas wnaoes meponpuaTun dec-
TMBanNa — 3TO AuUcTaHuunm "OxoTbl" pns
CKOPOCTHUKOB, MHOro6opueB 1 CBSA3UC-
ToB. MNpném pagmnorpamm, TeCT 1 paguno-
ceTb — ana "oxoTHukoB". MNpném, pagmno-
ceTb 1 "oxoTa" — [N CBA3SNCTOB.

Takonn oOMeH HaBblkaMWu, Ha Haw
B3rnsn, NO3BOAUT pPacWMpUTb CNexkTp
aKTUBHOCTEN, npepnaraemMbix OeTsM B
cekumax paguocnopTa, caenartb 3aHATUSA
6onee pasHoobGpa3HbiIMU. A 3TO 0Os3a-
TENbHO OO/MKHO CKAa3aTbCs U HA Koanye-
CTBE 3aHNMAIOLLNXCS.

Bce 3aTpatbl Ha yyacTue B pectuBane
(npoesn, NpoxuBaHue N nuTaHuve) ans
pykoBoguTenei komaHg 6ynyt 6ecnnat-

IAByHanpaB/ieHHbIW YyCUNUTEJb

UN7BV

Bnagnmup PYBLIOB (UN7BYV), r. ActaHa, KazaxcraH

TpaHcuBepbl C UCNOIb30BaHUEeM ABYHanpaBJ/IeHHbIX (peBepcuB-
HbIX) yCunuTenei BKIO4YaloT B CBOW COCTaB MeHbLUe paaunoageTanei
no cpaBHEHWNIO C APYrUMU KOHCTPYKUNUSIMU, NOTOMY 4YTO 4aCTb 3Jie-
MEHTOB UCIMOJIb3YIOTCS KaK Ha nepegady, Tak U Ha npném. BHumaHuio
YyuTateneu npegnaraeTcs AByHanpassieHHbI ycunantens, obecneymn-
BaloLnii 60/1bLWO0NH KO3IPPULUNEHT yCcunneHnss B 060ux Hanpas/eHNsax n
nMerLnin BO3MOXHOCTb ONTUMaJIbHOIrO COrjacoBaHnNs Mo cornpo-
TUBJIEHUIO CO CMEXHbIMUN KackagamMu.

ByHanpaBfeHHble yCUANTENU, Kak

npasuno, ycTynailoT OObl4HLIM MO
Takomy napameTtpy, kak koadoduumeHT
ycuaeHma no HanpsxeHuo. MpuynHon
TOMY AIBNs€TCn HexaenatensHaa obpaTtHas
CBfI3b C BbIXOAA YCUNNTENS HA €ro BXOA,
BO3HMKAIOWAA B pe3ynbrate nogknaoye-
HUSA KaHana ycuneHus B obpaTHOM
HanpaBneHUN N LWYHTUPOBAHUS KaHanos
pasHbiX HanpasneHwn [pyr Apyrom.
YBenuyeHne koadduumneHta ycuneHus

+12BTX

VT3 Kr13026

Bbile ONpenenéHHOro YpPoOBHS MOXET
npuUBECTU K CaMOBO36YXAEHUIO ycunuTe-
N8, N0 3TON NpUYnHE KO3IDPULMEHT yCcu-
NEHNT NpUXoAnTCH orparmiueaTth. IJTy
npobnemy pewsaeT OTKMO4EeHNE Hepabo-
Talowero kackaga nNpPOTMBOMNOAOXHOIMO
HanpaBAeHUA [ONONHUTENbHBIMU KOHTaK-
Tamu KOMMYTUPYIOLLMX 3NeMeHToB nnbo
LOMNONHUTENbHOE 3aKpbliBaHWE aKTUBHbIX
anemeHTOB HepaboTalowero kackaga
HanNpPsXXeHeM NPOTUBOMONOXHOIO 3Haka.
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Hbl — OMNayYeHbl 3a CYET CPEACTB rpaHTa.
OT cnoptcMeHoB noTpebyeTcs nuwb
onnara npoXxueaHua 1 nuTadus. Hukakmx
[OMOTHUTENBHBIX B3HOCOB B3UMaTbCs C
HUX He byper.

Mbl Hapeemcsl, 4TO peanu3aums NpoeK-
Ta NO3BONUT AaTb Pas3BUTUIO PaLMOCNop-
Ta XOpOLUMIA CTapT 1 4TO Mbl BMECTE Cyme-
eM HanTu crnocob cpenaTte nposeneHve
nonobHbIx decTnBanen n Jpyrux o4HbIX
BCTPEY pErynsipHbiMu, a CBA3b MeXAy
cobown bygem nogaepxmsaTb NOCTOAHHO.

Mpn wncnonb3oBaHUM pPeBEPCUBHbLIX
ycunuTenei B TpaHcuBepax npuxoguTcs
COrnacoBbIBaTb KONbLEBLIE ANOLHbIE
cMecuTenu, UMeloLLIMe HN3KOE BbIXOQHOE
CONpOTUBNEHNE C Kackagamun, UmeioLm-
MW OTHOCUTENBHO BbICOKOE CONpOTUBIE-
Hue, 4ToObl NONYYNTL MaKCUManbHO BO3-
MOXHbI KM npuMEHEHHbIX Kackagos,
NPUYEM B pEXMME nepegayn no OTHoLLe-
HUIO K pexumMy npuéma npuxopuTcs
penatb TO Xe camoe, HO B 0OGpaTHOM
HanpaeneHun. B npegnaraemom ycunute-
ne peleHnto 3To npobnemMel Takxe yae-
NIEHO BHUMaHWue.

Cxema nByHanpaBfeHHOro ycunntens
nokasaHa Ha puc. 1. Kanan, paboTtatowmin
Ha nepepayy (TX), BbINONHEH HA NONEBOM
KN3026 (VT3) un 6unonspHom KT3102B6
(VT1) TpaH3uctopax. KaHan npuéma (RX)
cobpaH Ha GuMNONAPHbLIX TPAH3UCTOPax
VT2, VT4 n VTS5, Ycunenne no HanpsixXeHnto
B pexumme RX — He meHee 800, B pexume
TX — He meHee 500.

B pexume RX wna pe3pctop R12
nopaloT HanpsxeHue +12 B. B atom cny-
yae MNpOXoXAeHWe curHana OcCyLLecTB-
nAeTcs cneBa—Hanpaso, OT TpaHcop-
matopa T1 k koHgeHcaTopy C12. CurHan
ycunuealoT TpaH3ncTopsbl VT2, VT4 n VTS,
BKNOYEHHbIE No cxeme ¢ Ob, Ob n O3
COOTBETCTBEHHO. TpaH3UCTOpPbl UMEIT
ranbBaHMYECKYIO CBSI3b OPYr C OPYroMm, n
3a CYET oTpuuaTensHon obpaTHOM CBA3U
no NOCTOSIHHOMY TOKY Yepe3 pe3nctop R8
obecneunBaeTcs TepPMOCTABUNBLHOCTL UX
PEXMMOB, YTO MOBbLILWAET YCTOWYUBOCTb
ycunutensa. O6motky | TpaHcdopmaTopa
T1 (BxoA) noaknoyaloT K anogHomy Ga-
NIAaHCHOMY CMecuTenio  TpaHcueepa.
Mytém nopbopa koHpeHcatopa C3 unn
yucna BuTKoB 06MOTKM || T1 MOXHO onTun-
ManbHO COrnacoBaTtb BbLIXOOAHOE COMpo-
TUBNEHNE CMECUTENs C BXOOHLIM COMNpPO-
TUBNEHMEM YCUANTENbLHOrO Kackaga Ha
TpaHaucTope VT2. Harpyskoin ycunutens
Ha TpaHaucTope VT4 asnsetca pe3nctop
R13 ” NOAKNIOYEHHBLIN K HEMY KOHTYp
L1C10C11, KOTOpbIA HACTPOEH Ha YacToTy
500 kl'y. U3MeHsia COOTHOLWIEHUS EMKO-
cTen koHpeHcatopos C10 n C11 (pesynb-
TMpylOLWas EMKOCTb AOMKHA ObiTb OKONO
2300 nd), npoBOQAT cornacoBaHue ycu-
nuTens ¢ Harpyskown. [ins cornacosaHus C
nocneaylowmM KackagoM MOXHO caenaTtb
OTBOA, OT KaTywkn L1.

B pexume TX HanpsxeHune +12 B
nopatoT Ha pesnctop R1, n curHan npoxo-
ouT cnpaBa—Haneso. Mpu atom pabo-



TalT TpaHauctopel VT1 u VT3. Uenb
3aTBOpPa NONEBOro TPAH3UCTopa MMeeT
BbICOKOE BXOAHOE CONpOTWBNEHWE, No3-
TOMY Mano WyHTupyeT koHTyp L1C10C11.
WcTokoBar uenb TpaH3ucTopa VT3 u
3MUTTEpHanA uenb TpaH3uctopa VT1 o6b-
@ANHEHbI, YTO YMEHbLAaeT Yucno npume-
H8HHbIX papuopetanei. BeixopHoe co-
NPOTWBNEHKE kackana Ha TpaH3ucTope
VT1 Cc BXOAOM AWOAHOIO CMECUTens
MOXHO cornacoBaTb NOAGOPKOA KOHAEH-
catopa C1 v uacha Butkoe o6MoTkm Il
TpaHchopmatopa T1.

Korpa paBotalot TpanaucTopbl VT1 n
VT3, NOCTORHHOE HABNPAXEHWe, NPUCYT-
crayiowee Ha peawctope R6, wepes R3
NOCTYNAeT Ha SMWTTEPHLIN nepexon VT2,

g
L g 8
v

3akpblBas ero, a korga pabotatoT VT2, VT4
1 VT5, ananorvyHbiM 06pa3om 3akpbisa-
eTcs TpaHaucTop VT1 Ha CYET Hanpsixe-
Hus Ha peaucTope R6. Takum obpasom,
YMEHbLLAETCs BO3AENCTBME OJHOrO ycu-
NUTENbHOro TPakTa Ha Apyron npu pas-
NWNYHBIX peXuMax, 4em gocturaetcs 60b-
Wanf YCTOWYMBOCTb yCUnUTens 1 ynaéTcs
peanusosatb 60nee BbICOKUIN K03 duum-
€HT ycunenus B 0601x HanpasneHusx.

Hy>XHO OTMETUTL 1 TO, 4TO NPU KOMMY-
Tauumn pexmnMoB He NCNONbL3YIOTCA BHOCA-
wme HeNWHeNHOCTb NepeknloyaTenbHble
OMOQbI, 4TO BbIFOAHO OTAMYAET NpPeano-
XEHHBIV YCUNUTEeNb OT APYrux.

Bce 3nemeHTbl CMOHTUPOBAHLI Ha
DBYXCTOPOHHEW nevaTHOW nnate u3

$ONbrMPOBAHHOro CTEKNO-
TeKCToNuTa, NoKasaHHON Ha
puc. 2. MNpumeHeHb peaunc-
Topbl C2-23, MNT, KoHAeHca-
Topbl K10-17. KaTywka L1 Ha-
MOTaHa Ha Kapkace OT KOHTY-
pa N4 pagnonpnémHuka
"Cenra” n copepxut 75 BuT-
kos nposoga M3 0,16, Ha-
MOTaHHbIX BHasasn, NoacTpo-
e4yHuK — 13 PpeppuTa Mapku

128 TX 400HH. Tparcdopmatop T1

HamMoTaH Ha ¢eppuToBOM
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MEHTOB, HE COEOUHEHHbIX C

+ obWwrM NpoBOAOM, Pa33eH-

Puc. 2 2B RX KOBaHbl. BblBOAb!I 31€MEHTOB,

COEAUHEHHBIX C 06WMM Npo-

BOAOM, NMpuMNanmsBaioT C ABYX CTOPOH nna-
Tbl. BHEWHWI BUA, CMOHTUPOBAHHOM nna-
Tbl NOKa3aH Ha puc. 3. Ha Hewn nocneno-
BatenbHO ¢ pe3unctopamm R1 1 R12 ycra-
HOBNEHbl 3alnTHbIE AWNOAbI, KOTOpbie
61NN HyXHbI HA 3Tane MakeTuposaHus. B
peanbHOM YCTPOWCTBE HYXAbl B 3TUX ANO-
[ax HeT, N03TOMY TONoNOrns NnaTtbl, NOKa-
3aHHOW Ha puc. 2, caenaHa 6e3 HuXx.
HacTpolika ycunutens nponsBoavTcs
nyTém noabopkun peauctopos R8 (B pexun-
me RX) n R4, R7 (B pexume TX) oo nony-
YEeHUsi MakcumanbHOro koadduuneHTa
YCUNEHUA NPU MUHUManNbHbIX NCKaxe-
HWUSIX CUHYCOMAANbHOrO CUrHana u oTcyT-
cTBMM CcaMoBO36yXaeHus, a Takxe npwu
noactpoiike koHtypa L1C10C11 Ha vac-

To1y 500 K'Yy NO MakCUMymy curHana B
pexume npuéma. CornacosaHue cneayer
nNpon3BECTH, Kak yka3aHo Bbilue, 1 npose-
PUTb, HE paccTpanBaeTCs NN 3TOT KOHTYP
npu nepexoae u3 pexvma npnéma s pe-
X1UM nepeaayn. Npu onTuMansHOM corna-
COBaHWUW 3TOro He npoucxoaut. Ecnn xe
paccTpoiika npucyTCTBYeT, Cnegyer ocTa-
HOBUTLCH Ha kKomnpomucce. O6bi4HO B
pexume nepegayn amnauTyga curHana
6onbLue, 4eM B pexume Nprvéma, a noTomy
TpebyeTcs U MeHbLLee ero ycuneHuve.

BmMecTo nogxnioyeHns anuogHoro cme-
cutens K nesoMy Bxoay/Beixogy 1 moxeTt
ObITb NOAKMIOYEH KOHTYP, aHaNOrUYHbIN
koHTypy L1C10C11. MNpu aTom cornaco-
BaTb MOXHO C NOMOLWLIO OTBOAA OT
KaTywku unm nyTém nopbopa HoMuHana
KOHAEeHcaTopa CBA3MN.

Xo4y BbIpa3nTb 6GnarogapHocTb 3a
NomMoLLb B NOABG0OPKE ONTUMAaNbHBLIX PEXU-
MOB YCUIUTENS, ErO HANAXUBaHNU N pas-
paboTke nevaTHbIX NNaTt paguoniobuTento
13 ropopa CasaHcka MpkyTckoi obnactu
Kosanésy Cepreto Buktoposudy (ROSBX).
3TOT ycunutenb OH UCMONb3OBanN Npu
paspaboTke CBOEro TpaHcuBepa.






BaTenbHO OyneT nosiBNATLCA BbICOKWUNA
YPOBEHb, KOTOPLI "3axuraeT” cBETOANO-
obl HL1—HL9. Kaxapih Becsatbii UMNynsc
reHepatopa 6yaneT yBennumBaTtb COCTOS-
Hue cyétunka DD4, n koraa Ha ero Bbixoae
9 (BbiBOA, 11) NOSIBUTCH BbICOKNIA YPOBEHb,
OH 06HYNUT Tpurrep DD2.1. B pe3ynsrate
Ha Bxogax R cuétumkos DD3 n DD4 6ypet
BbICOKWUIN YPOBEHb, 0BHYNsIOLWMI 1 3anpe-
waoumii nx paboTy, a yCTPONCTBO B uTore
BEPHETCS B MUCXOOHOE COCTOSIHME.
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MuTtaetca yctponcteo ot Li-lon ane-
meHTa CR1025 (anametp — 10 mm, TON-
wuHa — 2,5 Mm), noTpebnsemelin B ae-
XYPHOM pexume TOK — Okono 7 MKA.
Bobiknioyatens nutaHus B yCTPONCTBE HeET,
No3TOMY MPU XPaAHEHUU NanbMOYKU 3ne-
MEHT NTaHNA Ha[o yaaNUTb.

OcHoBa NanbMOYKU — Kapkac, KOH-
CTPYKLMIO KOTOPOro MOSICHAET puc. 2.
lMnacTmaccoBblii unuHppuydecknn ¢yr-
nAp 1 ABNSEeTCS OCHOBaHWEM, B KOTOPOM
pa3meLLleHbl 3NeKTPOHHAaa 4acTb U ane-
MEHT nuTaHus. Beicota pytnapa — 25 mm,
BHYTPEHHWUI 1 BHELWHWI guameTpbl — 27 n
29,5 MM cooTBeTCTBEHHO. C MOMOLLBIO
BuHTa 3 M3, dacoHHoln waiibbl 2 u BTyN-
kn 6 ¢ pesbbort M3 k dyThspy kpenaT ase
waiibel 4 n 5. Wanba 5 pnameTtpom 29 mm
c oTBepcTMeM aAmameTtpom 3,5 MM noce-
peaviHe N3roToBneHa n3 OAHOCTOPOHHEr O
donbrupoBaHoro creknotekcrtonuta. K
Hel npu cbopke npunavBaeTcs 00LWMIA
npoBOA COEOUHEHHBIX BMECTE BbIBOSOB
katopoB csetoanopos HL1—HLS. Lan-
6a 4 pnameTpom 27 MM C OTBEpPCTUEM
pmameTpom 3,5 MM nocepeaviHe N3roTos-
neHa u3 Takoro xe creknotekctonuta. K
Hen npy cOopke NPMNanBalT MUHYCOBbIN
nposof, nnatbl. Bo BTynky 6 BBUHYEHa
wnuneka 7 ¢ pe3bboin M3. O6wan BbicoTa
kapkaca — okono 100 mm.

MpensaputenbHO nocepeanHe Wwan-
6bl 4 Hapo nNpuknNeuTb Oepxartenb
(puc. 3) anemeHTa nuTaHus. JepxaTtenb
npeacTtaesnset cobol oTpe3ok nnactmac-
COBOW TPYOKUN ANMHOM 8 MM C BHYTPEHHUM
anameTpom 10 MM. A B3N ero oT KaTyLwKin
HUTOK. PacnonoxuTb 3TOT OTPE30K Hado
Tak, 4ToObLI KNen He nonan nog GpacoHHyKo
warnby 2 (cM. puc. 2), nHave MoxeT ObiTb
HapyLUeH 3NEeKTPUYECKUIA KOHTaKT MexXay
HEeW N 3neMeHToM nuTaHus. JTa wanba
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6ypeT KOHTAaKTMPOBATbL C MUHYCOBOW NNO-
wankon anementa nutanusa. Knen "Mo-
MEHT" HaHOCAT Ha TopeL, AepxXaTens n Ha
wamnby 4 co CTOpOHbI GONbLrn 1 AalT NoA-
COXHYTb 1 MUH. 3aTem pepxatens C Cu-
non nNpuxmnmatoTt K warbe 4 n JoNoONHU-
TENbHO HAHOCHAT Knewn no ero KOHTYpy C

Puc. 4

BHELWHeln CTOPOHbI. ocne BbiCbIXaHUsA
Knes CBEpPNAT OTBEPCTUS, Kak Mokas3aHo
Ha puc. 3.

BknapgpiBaloT wanby 4 (cMm. puc. 2)
BHYTPb dyTnspa 1, Mapkepom nau kapax-
[awom nomeyaiot mecta 60KOBbIX OTBEP-
cTuin wanbbl Ha d¢yTnape, B KOTOPOM
cBepnaT otBepcTusa anameTpom 3,5 mm.
3arem BuHTOM M3 C raiikor ctarmsaioT
warby 4 c dytnspom 11 yepes oTBepcTUA
B Wwarbe cBepnaAT Asa otBepcTUs B dyTns-
pe. Mapkepom npoyepymBaloT AVHUIO OT
OOHOro N3 0TBEPCTUM [0 OCHOBAHUA GYyT-
nsapa. Ha aTor AMHUM Hapo CMOHTMPOBATbL
dukcupytoLyo ckoby, Heobxoanmyto npu
yCTaHOBKE NnaTthbl C f[eTansimu.

Janee oTBuHYMBAIOT BTYNKY 6 1 opesa-
10T Ha BUHT walby 5 (ponbruposaHHoOM
CTOPOHOW Hapyxy), ctarnsarot GyTnsap C
obenmn warnbamu n ceBepnaT aga oTBepc-
Tna B wainbe 5. NomeyaioT Mapkepom no-
noxexuve wanboi 5 oTHOoCUTENbHO yTNa-
pa. 3Ta onepauust He ANLWHAS U NO3BOAUT
n3bexarb nyTaHuubl Npu MNOBTOPHOMU
cbopke.

N3 WwkonbHOM TeTpaamn n3snekaioT CKo-
6y, CKpennsIoLyio nMCTbl (UK ckoby ans
cTennepa), M U3MepPSIOT paccTosHue
mexay "poxkamn”. Ha Takom xe paccros-
HUW Ha NPOYEepPYEHHOW NuHUK B dyTnape
CBepnaT pAOBa OTBEpPCTUS AuamMeTpoMm
1 MMm. Ckoby BCTaBAAOT C BHELWHeN CTo-
POHbI 1 BPEMEHHO (UKCUPYIOT C NOMO-
wblo knes, Hanpumep Tepmoknes. Mo
OKOH4YaHUKU COOPKU 1 NPOBEPKN €€ MOXHO
6yneT ynanutb.

Knaccunyeckonm nevaTHowm nnatbl B MOEN
KOHCTPYKUMW HET, a ecTb rmbkas nonocka
KapToHa, K KOTOPOM NPUKJIEEHbl 4acTb 3f1e-
MEHTOB U NPUMEHEH NPOBOOHON MOHTaX.
Takoe KOHCTPYKTUBHOE peLleHuEe Mo3BO-
NNNO pPasMecTuTb MHOrO 3NEMEHTOB B
HebonbLwon No 06bLEMY dyTnap. HepTéx c
pasmeLleHnemM 3NeMeHTOB Ha Takon "nna-
Te" noka3aH Ha puc. 4. lNpeasapuTensHO
BbIBOAbBI MUKPOCXEM CrnbaloT K nnacTmac-
COBOMY KOPMyCy, 3TO CAENAHO AN 9KOHO-
MU MecTa U Ans nNpenoTBpalleHus nx
KacaHusi C BbIBOAAMU OPYrNX MUKPOCXEM
npu crnbaHnn Takon "nnatbl” B KONbLO.

Ha "nnate” ecTb OeBATb OTBEPCTUNA,
yepes KOTopble NPOMNyCKalT NpoBoaa Ha
pesuctopbl R6—R14. K gpyrum BeiBOgam
3TUX Pe3ncTopoB CBepxy no "crteony”

cnyckaroT NpoBoAa OT CBETOAMOA0B. 3T
PE3NCTOPbLI NPUKNEEHBI NO KPYry Ha BHELL-
HEN UMAUHOPUNYECKON NOBEPXHOCTU PyT-
napa. Ona aTOoro Hago NpPocBepAnTbL B
dyTnape oTBepcTuA, coBnagalowme C
OTBEPCTUAMN Ha MOHTaXHOM "nnate".
Ons 3aTOoro U3 MMNNMMeETPoBON Bymarm
Bblpe3alnT npsaMoyronbHuk 80x23 n Ha
HEM pas3MeLLalT BCe peTann C y4eéTom
TOro, 470 Npu crnbaHum "nnaTol” B KONbLO
BbIBOAbI MUKPOCXeM cONuaaTcs, a oTeep-
CTUA HEMHOro cmecTtatca. hasHoe —
4YTOObl NPUKNEEHHbIE MUKPOCXEMbI He
nepekpbinu orsepctua. U nomHute, 4to
0OTBEPCTUA OOMKHBI OblTb B HVXKHEN YacTu
dyTnapa, yepes HUX Hapo GypeT nponyc-



TUTb Nposoaa. Ecnu otBepcTus okaxyTcs
B BEpxHelh 4actu, oHun OyayT BHe nons
3peHuns, 1 NponyckaTb 4epes HUX NPOoBOAa
oKaxeTcs TPyAHON 3afaqen.

MNpsMOyronbHUK HaknemsalT Ha Kap-
TOH, N CBEPAOM WU LIKMAOM OEenailoT OT-
BEPCTUS guameTpom 1 MM 1 akkypaTHO no
KOHTYpY Bblpe3aloT "nnarty”. Ceopainsaiot
"nnaty” B KONbLO, BBOAAT €€ BHYTPb dyT-
napa n JaloT el pasBepHyTLCH. YCNoBUM-
Cs, 4TO Kpaw, rae pacrnonoxXeH TPaH3nCTop
VT1, nOMKEH BNAOTHYIO NPUXaTbCA K Npu-
KneeHHon k ¢dytnspy ckobe. 3atem pac-
NPSMASAIOT KaHUENAPCKYIO CKPernky 1 3aru-
6atoT e€ koHew AIMHOM 15 MM NoA, NPAMbIM
yrnoMm. Tenepb 6epyT 3arHyTyl0 CKpenky
naccatmxamm, 4tobbl He obxeubcs, u,
BBOAS 3arHyTbI KOHEL, CKpenku Nnoo4epén-
HO B Kaxaoe oTBepcTue, pasorpesaioT
CKpenky nasfbHUKOM, MpoXuras oTsepc-
Tus B dyTtnspe. OCTaércs paccBepnnTb 3Tn
OTBEPCTUS C BHELUHEN CTOPOHbI CBEPNOM
avameTpom 2 MM, npwxumasa "nnaty” K
dyTnapy naccaTmxamm Nam NUHLETOM.

Jetanu HaknemsaloT Ha "nnaTy”, nNpo-
BEPSASA NONOXKEHMA KNKOYA KaXA0W MUKPO-
cxeMbl. B Hawem cnyyae BCe knio4n opu-
EHTMPOBaHbl B O4HY CTOPOHY. BbiBOAb!
3NEMEHTOB COeAMHSAIT CneumanbHO Noa-
roTOBAEHHBLIMWN NPOBOAAMU MANOro ceve-
HWSi B COOTBETCTBMM CO CXEMOW. Tn Npo-
BOJa Nerko noMewanTca Mexay BbiBoga-
MU MUKPOCXEM 1 B CBOOOAHOM NPOCTPaH-
cTBe y kpas "nnatbl”.

HWxHIOI0 4acTb NnacTMaccosoro yT-
nApa 3akpbiBaeT 3arnywika, Anas KOTopown
no pasmMepy NoAoLNa Kpbilka OT MOOY-
HOW OyTbinkn "JOoMuk B pepeBHe" unn
nopobHbix nNpoaykToB. Kpblwka unmeet
BHYTPEHHEEe KOMbLO, B HEro ycTaHOBNEeH
noe3oanemeHt ZQ1 FML-31T-4.0A1-100
(pesoHaHcHas yactota — 4 kl'y).

MpumeHeHst peauctopsl MNT, C2-23,
KoHpeHcaTtopbl — K10-17, cseTtogmopb!
XenatenbHo MPUMEHUTb MNOBbLIWEHHON
APKOCTN CBEYEHUS B NPO3PayHOM Mato-
BOM Kopnyce anameTtpom 3 MmMm. na MOH-
Taxa MOXHO MNPUMEHUTb OOBMOTOYHbIN
nposog, anametpom 0,1...0,2 mm. Ho C
KOHYMKOB NPOBOAOB NPUAETCH CHUMAaTb
nakoBoe NOKpbITUE, Harpesas uUx nNasnb-
HUKOM Ha TabneTke acnupuHa.

"Inctes” n ceetoamMoabl KpensaT Ha
"cTBONe" — wWnunbke 7 N0 CBOEMY yCMOT-
peHunio, Ho Bblle pe3b6oBol BTyNkK 6
(cM. puc. 2). Btynky BmecTe ¢ pyTnapom
Ha 3aBeplualoLem aTtane HyxHo byneT 3a-
kamybnuposaTtb nog kaMeHb — 310 Oy-
MaXHbllA KONNakK, KOTOPbIN Y MEHS MOKPbLIT
CKOpNynon oT nepenenuHblx auu,. Konnak
MMeeT NPOAONbHLIN pa3pes No BCeWn Asin-
HEe n cBepxy uMMmeeT oTeBepcTue. YT1obbl
HafeTb 3Ty KOHCTPYKLUMIO Ha CTBOA U Ha
dyTnap, Hapo eé [ocTaTo4HO BbICOKO
nogHsaTL. B aTom mMecTte "ctBON" [ONXeEH
6bITb CBOBOAHBIM.

Kpenat ceeToamoapl C NOMOLLBIO Me-
Tannuyeckux KoHconewn. Jna  3TOro
wnunbky 7 obmaTbiBaloT 6ymMaxHON neH-
TOW, 4TOObLI Pe3ynbTUpYloWNin anameTp

ctan 6 MMm. lns 3TOro BbIpE3aloT Nonocky
6ymaru cooTBETCTBYIOLEN LWNPUHBI, CMa-
3bIBAOT KNEEM N HaMaTbIBAIOT Ha WNWNb-
Ky, MPOBEPSIA MONYYMBLUMIACS AMaMeTp.
3aroTaBnuBaloT £eBATb r-o6pasHblX KOH-
conemn, KOTopble npuknensaloT K "cteony”
B MecTax, rae nnaHnpyeTcs yCTaHOBUTb
csetopmoabl. C nomolpbio oTpeska NBX-
TPpyOKM YKOPOYEHHbIA BbIBOA aHoda C
npepBapuTeNbHO NPUNastHHbLIM NPOBOAOM
3aKpennsioT Ha KoHconu. KaTtompl Bcex
CBETOAMOLAOB MOXHO COEOVHUTb Mexay
coboi n ¢ wanbort 5 (cMm. puc. 2) oTpes-
KOM NYXEHOr0 MOHTaXHOr0 NPoBOAaA.
KOHCTpyKuus NNIOCOBOro KOHTaKkTa ajis
nepxatens afneMeHTa NUTaHua nokasaHa
Ha puc. 5. [lns ero n3rotoBneHnsa otpe-
3al0T KAPTOHHYIO NONOCKY LWMPUHON 7 MM
1, pa3mMoymB B BOAE, HAMATLIBAIOT HAa OBYX-
MUNNNMETPOBOE CBEPNO [0 MONy4eHus
nuameTpa 7 Mm. MNonyuusumncs kapkac 1
DUKCUPYIOT HUTKaMW 1 JAI0T NPOCOXHYTb.
3aTteM paBHOMEPHO MO OKPYXHOCTU
HamaTbIBaOT NYXEHbLIN NPOBOA, 2 ANINHON
okono 180 MM, B3SITbIi N3 MHOFOXMUABHO-
ro MOHT@XHOro nposoga. ATOT NPOBOS,
DONXEH BbIXOAUTb N3 LLeHTPa KOHTakTa.
KpenneHnune ¢pytnapa ¢ 3arnywkomn no-
acHsAeT puc. 6. Ona ctaxkn pytnspa 4 n
3arnywkn 1 nCnonb3oBaH pPe3VHOBbLIN
XryT 3. OQHOBPEMEHHO OH NpuXUMaeT K
3NeMeHTy NUTaHUS NNICOBOM KOHTAaKT 6.
B 60koBbIX CTEHKax 3arnywku 1 HaNpoTnB
Apyr gopyra CBepnAT OBa OTBEpPCTUA, B

3arnywky 1 ¢ kptoykamu 2. Yaoepxusas
HUTb HaTAHYTON, 3adUKCUPYNTE 3arnyul-
Ky, 06xBaTuB eé kptodkn 2. OTBEPCTUA B
QyTNApe 1 KpoYKM Ha 3arnylike AOMKHBbI
HaxoamMTbCA Ha ogHon nuHuu. CpenanTte
MapkepoM OTMETKW Ha HUTU Yy KOHLOB
KptoykoB. OcBo6OXAAOT HUTL U [OCTAlOT
eé 13 ¢pytnapa. MeTkn Ha Hel 06o3Hava-
10T AJIVHY XryTa B PACTIHYTOM COCTOSIHUWN.

B pepeBsiHHYO JOCKY BKPY4MBaIOT ABa
Lypyna Ha paccTOsSiHUWN, PaBHOM PaccTos-
HWIO MexAay MeTkamu. PacTsarueaioT pesu-
HOBYIO HUTb C CUNIbHBIM HaTsXKEHNEM U pe-
naloT NATb BUTKOB, 06xBaTbIBas 06a wypy-

KOTOpblE BCTABNAIOT Kploykn 2. Ux naro- Puc. 6
Puc.7
o7

TaBNMBAIOT U3 KaHUENsSPCKOW ckpen-
K1, BCTaBNSIOT B OTBEPCTUS U 3aXu-
MaloT naccaTuxamu.

Ynpyruh xryt 3 M3rotoBneH wu3
pe3nHoBon HUTK. YTobbI ONpepenvTL
ero gavHy, Hano 6ynet cobpaTtb BCIO
KOHCTpyKUMio. MpeasapuTensHo 3aro-
TOBbTE OTPE30K TONCTON HUTU OJIMHON
0okono 200 MM, OTPE30K TOHKOW HUTK,
Mapkep, OTKpbITbI TIOOWK Knes co
CcBOOOAHO HAKMHYTOM KPbILLEYKOM (Mbl
Xe He niobuM, 4Tobbl kel BbiCkixan B
Tio6uket).

MponycTtuTe neTnio n3 ToNCToi Hn-
TV Yepes ABa oTBepcTMa B dyTnape.
YcTaHOBUTE 3neMeHT nuTaHua 5 u
BCTaBbTe KOHTaKT 6. MoaTaHUTE HUTLIO
KOHTaKT N NPUXXMUTE €ro K 3NeMeHTy
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nuTaHmsa. YCTaHOBUTE Ha CBOE MeCTO



na. BbikpyTnB oguH LWypyn, KOHUbI NOny-
YMBLLEroCH Xryta CKpennsaT TOHKOW
HUTBIO TaK, 4TOOLI NONYYMAUCHL NETAN ONS
HagesaHus Ha kptodku. MpoBepsem, kak
onesaetcsa xryT. C 06oux KOHUOB Xryta
MOXHO 3aKpenuTb TOHKYI0 HUTb, 4TOObI
"NoBUTL" XIYT, €cnui oH "ybexuT" B dyTnsp.
Nocne MoHTaxa, c6OpkM 1 NpPoBepkn
paboTbl ycTponcTBa cnemyet 3aHATbCS
odopmneHnemM BHewHero snpa. Mpexae
BCEro npeacTouT caoenatb Kap-
TOHHBLIA  4YEX0N, KOHCTPYyKUUS
KOTOPOro 1 BXOQSLUME B HEro
3NE€MEHTbI NoKa3aHbl Ha puc. 7.
OTUM 4exIoM 3aKpbiBaIOT OCHO-
BaHvMe nanbmouku. Ons u3ro-
ToBNneHns yexna 6GepyT nnact-
maccoBylo Tpybky 1 pgnuHon
10 MM, @aHaNOrMYHyI0 TOWM, KOTO-
pasa Obina ucnonb3oBaHa AnNs
M3roTOBNEHUS AepxaTtens (CMm.
puc. 3) anemeHTa nuTaHus. Ty
TpybKy 1 (puC. 7) Hapo akkypar-
HO pacnuAnTb BOONb Ha ABe
yactn. N3 HMx unarotaenueaioT
oxBartblBalOWMK "CTBON" pasdb-
EMHbIV 3NEMEHT, pa3MeLLEHHbIN
Ha BeplunHe yexna. Ha onpasky
2 pnametpom 10 mm (Hanpwu-
Mep, cBepno) nomewiatloT obe
NONOBUHKMN N CKPENASKIOT UX HUT-
kamu 3. 3aTeM u3 kapToHa
BbIpPE3al0T KONbLO 4 1 Npuknen-
BalOT ero nocepeguvHe paspe-
3aHHoM Tpybkn 1.
N3 kapToHa W3rotaBnuBsaioT
3arotoBky nonycgepsl 5, cBo-
payvBalOT €€ n npuknensaloT

KOHUaMun "3ybuoB” K konbuy 4. Mocne BbI-
CbixaHua Knes pas3martbiBaeM HUTKY 3 1
CHMMaem 4exon ¢ onpasku 2. B ogHom
MecTe paspe3aem Konbuo 4, BBeas pexy-
LUMA UHCTPYMEHT Mexay yacTamu Tpy6-
k1 1. HageBaloT 4exon Ha MnanbMouky w
NpOBepsIoT, Kak OH CXOOAMTCA B OCHOBAa-
HuUM. Mexay 4exnom n “cteonom” Gynet
3a30p, KOTOPbIA MOXHO YCTPaHuUTb, Ha-
MOTaB HUTKU Ha "cTBoN". ECAn KOHCTPYK-

Ans cBepneHnss oTBepCTMii B ne4YaTHbIX naarax paguosiioourenn
4acToO CaMOCTOSITE/IbHO WU3roTaB/INBAIOT PY4YHble MUKpoOAPENN Ha
OCHOBe 3/1eKTpoaBuraresieii NOCTOAHHOro Toka. llonb30BaTbCs TaKOM
Mukpoapensio 6yaer ygobHee, ecan cHabanTb €€ perynsTopomM cko-
POCTH BpawjeHnsa Bana. Takon perynssTop MOXHO cAesaTb CeHCop-
HbIM, HaNpUMep, TakKUM, onucaHue KOTOpPoOro NPUBOANTCS HNXKe.

xema perynatopa nokasaHa Ha

puc. 1. inoaHbin moct VD2 obec-
neymBaeT NpPaBUNbHYID MOAAPHOCTL Ha-
NPsSXEHUA NUTaHWS YCTPOUCTBA HE3aBn-
CUMO OT NONAPHOCTU NUTAIOLErO HaNps-
xeHuns. KonpeHcatop C2 crnaxwusaer
nynbcaumm, pesnctop R1 — 3awmTHbIN.
Ha Tanmepe DA1, koHpeHcatope C1,
pe3uctope R2 n ceHCOpHOM 3anemeHTe
E1 cobpaH reHepaTop uMnNynbCoB C pery-
ANPYEMOM CKBaXHOCTbIO MMMYNbCOB.
OnemenTbl C1, R2 1 E1 — yacTtoTo3apa-
lowpe. HanpsxkeHne Ha anekTpoasura-

Tens M1 noctynaeT co CToka TpaH3ncTo-
pa VT1, KOTOpbIN ynpaBnsaeTcs BbIXOA-
HbIM CUrHANOM reHeparopa v paboTaer B
KNo4YeBOM pexume. NprMeHeHo MMnynb-
CHOe NuTaHne anekTpoaBuraTens, n CKo-
POCTb BpalleHUss ero Bana 3aBuUCUT OT
CKBaXHOCTU WUMMYNbCOB HaNpsXeHus,
nocTynalwmx Ha Hero. Yem MeHblwe
CKBaXHOCTb, TEM BbllWEe CKOPOCTb. [Anopn,
VD1 3awmwaet nonesor TpaH3nucTop oT
3C camouHayKuuun anekTpoasuraTens,
BO3HMKAIOLWWLEN NPU €ro NUTaHUN UMNYNb-
CHbIM TOKOM.

ums "caaHa B akcnayataumio” (noaknoye-
Ha OGaTtapes, nNpunasH Nbe303/IEMEHT,
HUXHAS KpbIWKa NPUTSHYTa XryToM "
"nanbMoyka” HEeCKONbKO pas HOPManNbHO
"oTMurana”), yctaHaBAMBalOT 4EX0N u
duKkcmpyloT ero Ha "ctBone”, cTarueas
HUTKaMun. 3ateMm kamypnupyem yexon
nog noboli NpUpPoOaHbIA  Marepuan.
Camas nocnegHas onepaumsi — CKneu-
BalOT KOHUbI 3aroTtoBku nonaycdepsl 5 y
OCHOBaHWUAA, 4TOOblI NONYYUTb
3aMKHYTO€ KONbLO.

CBeToanoabl MOXHO Kak-To
ykpacutb. B npupoae Ha nanb-
Me CBEeTOaMOAbl He PacTyT, UX
Hapo 0dopmMUTb, Hanpumep,
noa useTbl. Bawa ¢anTasus
TYT BCTAET B NOAHbLIN POCT, HO A
X04y Npenyioxuntb CBOW Bapu-
aHT. MNpwu 3aTouke kapaHaawa c
NOMOLbIO TOYUNKU WHOrAa
obpa3syeTcs O4YeHb kpacusas
cTpyxka. Eé Hapo akkypatHO
06BUTL BOKpPYr cBepna pua-
MeTpoM 3 MM 1 3adukcupo-
BaTb HUTKOW C kneem. HaHocAT
Knen Ha OCHOBaHwWe kopnyca
cBeTogModa M HagesaloT Ha
Hero Takon "ugeTtok”. B kaye-
CTBE NMUCTbLEB MOXHO Npume-
HUTb COBpPaHHLIE NETOM W Bbl-
CyLWEeHHbIE NUCTbA UK Tpasy
Mnn, Kkak BapuaHt, 60TBy MOp-
KOBW, AKX yKpOn.

BHewHuii BuA, yctponcrea
nokasaH Ha puc. 8. Xenaio
Tpyoontobus n ycnexos.

"Manbmouka”, 3axruce!

B MCXOOHOM COCTOSIHUM Ha BbIXOAE
TarmMepa (BbliBOA 3) NpUCYTCTBYET Hanps-
XeHne BbICOKOro YPOBHS (HanpsxeHue
nuTaHmsa), NO3ToMy TpaH3uctop VT1 3a-
KpbIT, anekTpoasuratens M1 06ecToyeH n
notpebnsemMblin yCTPONCTBOM TOK — OKO-
no 0,2 MA. Mpu NPUKOCHOBEHUN NanbLEM
K CeHCopHOMy 3anemeHTy E1 nposopun-
MOCTb MEXJY ero KOHTakTamu Bo3pacra-
€T, U HaYMHaeTCs 3apsaka KoHaeHcaTopa
C1, a Takke paboTa reHepaTopa UMnynb-
coB. o pocTuxeHun onpepnenéHHoro
HanNpsxeHns Ha koHpeHcatope C1 (npu-
MepHO 2/3 HanpsiXeHus nuTaHusa) Ha
BbIXO4Ee TaliMepa NosIBUTCA HanpsikeHune
HW3KOTrO YPOBHS 1 HAYHETCA ero paspsaka
yepes pe3nctop R2. B 3TOT MOMEHT TpaH-
3UCTOP OTKPLIBAETCS, M HA 31eKTpoaBUra-
Tenb NoCTynaeT NUTaloLEee HanpskeHue.
Korpa koHgeHcaTtop C1 paspsauntca oo
YPOBHS NpUMepHO 1/3 HanpsixxeHus nuTa-
HWUSA, TaliMep NEPEKNIOYUTCH U TPAH3UCTOP
3akpoeTcs. YeM MeHble conpoTuBneHne
CEHCOPHOro anemMeHTa, Tem 6onblue Cko-
POCTb BpalleHWs Bana anekTpopsurate-
na. Korpa conpoTuBneHne CEHCOPHOro
3aNemMeHTa CTaHeT CyLeCTBEHHO MEHbLue
conpoTuBneHus peanctopa R2, Tanmep
nepeknio4aTbCA nepecraHeT U Ha ero
BbIXO4€ YCTAHOBWUTCS HU3KUIA YPOBEHb,
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Bce oanemeHTbl
(kpome  anekTpo-
Asuratens)  ycrta-
HOBfIEHbl HA OOHO-
CTOpPOHHEN nevar-

noatomy TpaHauctop VT1 6yner nocro-
AHHO OTKPbLIT W HA 3nekTpoaBuraTesnb
NOCTYNUT BCE HanpsaxeHne nNUTaAHUN.
Taknm 06pasom, 4emM CusibHee Haxmmartb
Ha CeHCOpPHbI 3N1eMeHT, Tem 6onbLue CKOo-
pPOCTb BpalLleHns Bana.

HOW nnate u3 $ponb-
TMPOBAHHOMO CTEKNOTEeKCTONMTa TONLWMN-
HOM 1,5...2 MM, e€ 4yepTExX nokasaH Ha
puc. 2. luameTp nnatbl paBeH anameTpy
MCNosb3yemMoro anekTpoasuratens. dne-
MEHTbl pa3MeLLeHbl Ha OA4HOW CTOPOHe
(puc. 3), a Ha BTOpON — cHOPMMPOBAHbI

KOHTaKTHI CEHCOpPHOro anemMmeHTa.
CoefonHeHne mexay CTOpOHamMu BbINOS-
HEHO C MOMOLLbIO TOHKOTO NTY>XXEHOr0 Npo-
Boaa. pumeHeHbl peanctopbl PH1-12
WM UMNOpPTHble Tunopaamepa 1206, KOH-
peHcatop Ct1 — K10-17 tunopasmepa
0805, C2 — TaHTanoBbIi KOHOEHCATOP
Tunopasmepa C wnu D. OuogHbii MocT
MOXHO NPpUMeEHNTL Nto6on n3 cepumn B1xS,
avon VD1 — ManomMoLHbI UMNYSIbCHbIN,
noponinét 1N4148UR wunu nwobon ua
cepun SS1x. Ha nnaTy MOXHO yCTaHOBUTL
mukpocxemy KMOTIl-Tanmepa cepumn 555
B kopnyce DIP8 (TS555CN, ICM7555IPA,

30

Puc. 5

LMC555CN) wunn SO-8 (TS555CD,
ICM7555CBA, LMC555CM). BHewHun
BWA, CMOHTMPOBAHHOM NAaTbl NOKa3aH Ha
puc. 4.

MakcumanbHoe HanpsixeHue NUTaHus
YCTPOMCTBA OrpaHMYEHO TMNamm Ncnosb-
3yeMbix anemeHToB. B paHHOM cnydvae
310 TpaHauctop IRLML6402, y koToporo
MakCumanbHOe HanpsxeHue 3aTBOpP—
ncTok — +12 B. Ecnn npumeHnTb gpyron
TpaHaucTop, Hanpumep, IRLMLO301 nnn
AO3407A, y KOTOpbIX 4ONYCTUMOE Hanps-



XeHue 3aTBop—ucTok * 20 B n koHaeHca-
Top C2 Ha HanpsxeHwe 25 B, HanpsixeHne
nuTaHua yctpoictea GyaeT OorpaHuyeHo
[ONYyCTUMbIM ~ HanpskeHnem Tanmepa
TS555CN 18 B. Ecnv ana nutaHma Mmkpo-
apenu nNpuUMeHuTb oTaenbHbin Bl ¢
NOCTOSAAHHLIM BbIXOAHBLIM HAMNPSXEHNEM,
anoaHbin MocT VD2 He ycTaHaBnneawT m
HanpsxxeHne ¢ Bl nopaloT Henocpea-
CTBEHHO Ha KoHgeHcaTop C2.

Puc.7

Mpy ncnonb3oBaHMN ANEKTPO-

aBuratenss Cc  HOMWHasbHbIM
HanpsaxeHnem 12 B un mMeHee
notpebnaembin um TOK Oyner
6onble, NO3TOMY NOMEBON TPaH-
3uctop IRLML6402 moxeT 3ameT-
HO HarpesaTtbCs. B aTOomM cnyvae
cnegyet npuMeHuTb 6onee MoLL-
HblA NONEBOM TPaH3UCTOP, Ha-
npumep IRFR5505, a Tononoruio
nnatol cnenyer W3MeHUTb, €€
BapuWaHT 4ns 3TOro TpaH3ucropa
B kopnyce TO-252 noka3aH Ha
puc. 5. OHa npeaHasHaveHa ons
yCTAHOBKM Tammepa B Kopnyce
S0O-8, a cxema pa3melleHus Ha
HEeWn 3NeMEeHTOB noka3aHa Ha
puc. 6. MoTpebyeTcs 3aMeHNTb 1
ANOOHbLI MOCT, NOAONAET HaNpu-
mep DB151S, nnm MoxHo npume-
HUTb OTAEeNbHbIE AnoAbl C A0NYC-
TMMbIM TOKOM A0 1,5 A.

Ona n3rotoBneHns mukpoapenu o6bin
npumMeHEH anektpoasuratens AMNP-52-
H1-02 ¢ HOMMHaNbHBLIM HaNPSXeHneMm
nutanma 27 B, HO gns ceepnenus nnat
oKasanocb [AO0CTATOYHO HanpsXeHus
12 B. KOHCTPYKLMIO YCTPOMCTBA NOACHAET
puc. 7.

MpoBoaa nutanus 4 anekTpoasurarte-
na 1 BbiBeAeHbl cOOKy yepes BTyNky 3 B
BepxHen yacTu. B kayecTBe Kopnyca 2 pe-
rynaTopa npUMeEHEH NOoJbl AN3NEKTPU-
YEeCKMN UMAMHAP AJIMHOW HEeCKOSIbKO CaH-
TUMETPOB C BHYTPEHHUM ANAMETPOM,
paBHbLIM AnamMeTpy anekTpoasuratens.
Hapo, 4to6bl unnuMHAP Hagesanca Ha

anekTpoaguraTens ¢ HebonbWUM
TpeHuem. K coxaneHuio, cpeam
MHOIOYNCNIEHHbIX MIAaCTMACCOBbIX
©®NakoOHOB M KpblLLEeK NOAXOAALLLErO
BapuaHTa He Hawsock. [o3Tomy
kopnyc 2 6bin ckneeH M3 bymaru
ons oUCHOM TexHUKW. [Ana 9Toro
Obin oTpe3aHbl ABa oTpeska (no
DJIMHHOW cTOpOHe) Bymarn ¢op-
mata A4 wwupuHon 50...60 mm.
CHavana Ha anekTpoasurartesnb
HamaTblBAIOT NEPBbIN CNOW, 3aTemM
Ha HEero NOCTENeHHO HaHOCAT Knen
MNBA, HamaTbIBas BTOPOWN 1 nNocne-
aylowwme cnow. B pesynerate noc-
e BbICblIXaHWs NOy4Ynncs nocra-
TOYHO NpOYHbIN Kkopnyc 2. Ero
poBHO 06pe3alT C NOMOLWbIO
pe3aka gna Gymarn OO HYXHOro
pasmepa.

Kopnyc 2 HapgeBalOT Ha anek-
Tpoasuratens 1 ceepxy, ons BTyN-
kn 3 B Kopnyce 2 Bblpe3aloT na3
cOoOTBeTCTBYIOWEN WUNPUHLIL. [e-
nalT OTBEPCTUS M NPONyckaloT B
HUX NpoBoAa 4 NUTAHUSA JNEeKTPO-
ABUratens v nNposoga 5 nurtaHus
ycTporicTtea. NpunamealoT NpoBo-
ha k nnate 6 B COOTBETCTBUM CO
CXEMOM 1N Y4E€TOM TOrO, B KaKyto

CTOPOHY AOMKEeH BpawatbCa Ban anek-
Tpoasuratens. MNposepsaioT paboTocno-
CcoBHOCTb yCTpoWcTBa, WM pasmMelaloT
nnaTty 6 B BepxHen yactu kopnyca 2 Tak,
4TO06blI OHA HEMHOIO BbICTYNAana n3 Kkopny-
ca. BeicTynatowyio yactb nnatel 6 npu-
KnemsaloT K Kopnycy 2 no Bcemy nepwu-
MeTpy. PaccTtosiHne ot nnatel 6 A0 anek-
Tpoasuratens 1 AOMKHO GbiTb AOCTATON-
HbIM N9 pa3MeLleHns Nnposoaos. YTobbl
YCTPaHUTb BAWSIHWE BNAXHOCTU Ha CEH-
COPHbIN 3NEMEHT, Haao0 HedONbrMPOBaH-
HbI Y4aCTOK NiaTbl CEHCOPHOrO 3N1IeMEeH-
Ta NOKPLITb BNArOCTOMKUM U N3HOCO-
YCTOMYMBBIM NTAKOM MM Kpackon. Bew-
HW BUA, YCTPOMCTBA NoKa3aH Ha puc. 8.

Ona nosblweHua ynobcTea MUKPO-
apenb MOXHO CHabaNTbL OCBETUTESbHLIMN
anopammn, nx NoAKAYeHne nokasaHo Ha
puc. 1 usetomM. Pacnonoxutb cBeToauo-
Obl HAQO Ha CTOpPOHe, rae BbiBeOeH Ban
anekTpogsuratensa (puc. 9), Toraa OHU
6yayT ocsewatb MecTo ceepneHus. Ans
HanpsxeHusa nutanns 12 B 6binn ncnosb-
30BaHbl TPM CBETOAMOAA (OAHA AYelnka) OT
CBETOANOAHOW NEHTbl C HOMWHANbHLIM
HanpsxeHneM nutaHua 12 B. Ecnu neHTta
C KJleeBOW OCHOBOMW, Hafo akkypaTHO
Bblpe3aTb CBETOAMOAbL! N NPUKNENTb UX K
anekTpoasuratento. TOKOOrpaHW4MBalo-
wme pes3nucTopbl NpunaneBatoT Mexay ux
BblBOAaMW. [1oabOPKON 3TUX Pe3nCTOpPOB
YCTaHaBAMBAIOT XeNnaemyto ApkoCTb OCBe-
weHusi. Ceetoanoabl COeAMHSIOT C nna-
TOW perynsatopa C NOMOLLBIO TOHKUX 06-
MOTOYHbIX MPOBOAOB, KOTOpPble CHavana
NPUKNENBAIOT MasbiM KOMNYECTBOM Knest
"MomeHT", a 3atemM ana 3aWwuTtbl OT
NOBPEXAEHNS NMOKPbLIBAOT 3NOKCUMAOHLIM
kneem. Ecnun HanpaxeHne nutaHus
ycTtporictea 6bynet meHee 12 B, uucno
CBETOAMOA0B HAA0 YMEHbWNTL 0 ABYX.









WE OAVH MHTEPECHLIN BapuaHT npak-

TUYECKOr0 MCNOMb30BaHUA MaHU-
nynatopa [1, 2] — 3TO BO3MOXHOCTb
nepemewatb Hebonbwne npegmetsl. Ha
puc. 1 npencraBneH BHEWHUA BUA, KOH-
CTPyKUMK, NO3BOSAOWEN pacCTaBNsATb
npeameTtsbl Ha HeBObLIOM UrPOBOM Nose
mnn yémpartb ux C Hero. 9TO OTKpbIBAET

LUINPOKNE BO3MOXHOCTU AN peann3aummn
pa3nuuHbIXx urp. B npepnaraemoit BHU-
MaHuo yiTaTenen craTbe paccmarpusa-
eTcsa urpa B watku Ha none 8x8, rae co-
nepHukn obMeHuBaloTCA xoAamu, 3anu-
cblBasi 1 OTCbINAs UX Ha UCNOJTHUTENbHOE
YCTPOWUCTBO 4epe3 MOHWUTOP nopTa npo-
rpammbl Arduino IDE.




OcHoBaHve Aana wrposoro nons 1
(puc. 2) N3roTtoBNEHO N3 NPAMOYIrONIbHOMO
oTpe3ka XECTKOro kapToHa pa3mepamu
140%x70 mMm. Ha Hero, B LEHTpanbLHOW ero
4yacTu, HakneeHo nrposoe none 6, kotopoe
3aKpbITO NPO3PAYHON MNEHKON (CKOTYEM).
Mone paamepamu 67x67 MM pacnevataHo
Ha Oymare. OTpe3ok kapToHa 1 3akpennéH
Ha CTanbHOM NnacTuHe (Ha puc. 2 He
BMAHA) C NOMOLLBIO MarHuTa 2, N3BneYEH-
HOMO M3 KOMMbIOTEPHOIO NPUBOAA XECTKO-
ro amcka. C nesow CTOPOHbI NONs Mapke-
pOM HaHeceHa MeTka 3 (XEnToro useta).
OHa 0603Ha4YaeT MeCTOHAxOXAeHWe Kop-
3nHbl 5 gns cbpoca wawek 4. 3T1a MeTka
MCcnonb3yeTca M Ans Ux yCTaHOBKM Ha
urposoe none. OcyLiecTsnaeTca nepeme-
WeHne Lwawek C MNOMOLBID 3NeKTPo-
MarHUTHOro 3axsara 7. LLlawikn narotoene-

Ta. B TopueBon yactu konnayka ¢ NOMo-
Wpto HandUNa NPOTOYEHbI Nasbl 4N NPo-
NycKaHus napbl COeaUHUTENbHbIX NPOBO-
nos. Pyuky-konnavok 4 npuknemsaroT K
OCHOBaHUIO "CeKyHOHbIM" Kneem. O6MoT-
Ka 3NeKTPOMarHUTHOro 3axeata umeer
conpoTmanexsme okono 250 Om n notpeb-
nseT Tok okono 20 MA.

Cxema ycTpoWcTBa nokaszaHa Ha
puc. 4. Moaynb A1 Arduino Uno nutaeTcs
oT USB-pasbéma HoyTOyKa, cCepsonpuBo-
Abl — OT otaenbHoro Bl ¢ BbIXOAHLIM
HanpsxeHnem 5 B 1 Tokom no 1 A. CepBso-
npusoa A2 ob6o3HayeH Ha puc 2 kak S1,
cepsonpueoa, A3 0603HayeH S2, cepso-
npuson A4 — S3. MNMocne HaknenBaHusa Ha
LWanbbl UBETHOW NNEHKN MOXET NONY4UTb-
CHl TaK, 4YTO 3axBaT NepecTaHeT HaAEXHO
yOEPXMBaTb LWalKy. Toraa (xenaTenbHo

»
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Puc. 4

Hbl U3 CTaNbHbIX Wanb gnamer-

pPOM OKONO 5 MM, paccymnTaH-

HbIX NoA, BUHTbI C pe3bbont M3.

Ha ogHy W3 CTOPOH wWanbsl

HakneeH "nATavok” n3 LBETHON

Kneawencs nnéxkn. MNaraykm

N3roToBNEHbI C MOMOLLBIO KaH-

LeNsPCKOro Abpokona.
OneKTPOMarHUTHbLIN 3axsaTt

(puc. 3) COCTOUT U3 3NEeKTPOo-

maramta 1 1 pydkmn-konnayka

4. DnekTpomarHuT U3roToBneH

13 pene PACY c o6wmm conpo-

TMBNEHMeM AByX OBMOTOK

okono 500 Om. Pene akkypart-

HO pasbupaloT cneaylLwum

obpa3zom. CHumaloT anomu-

HWEBbIN 4exon, yaansaT apma-

TYPY KOHTaKTHbIX nap, oTpe-

3al0T (3aKkpennsa pene B TMckax) OCHOBa-

HWe C BbiBOAAMM pene, npeaBaputenbHO

0oTnass BbIBOAb! OT KaTywek. 3arem nepe-

KYCbIBAIOT TOHKMW MeAHbli NPOBOAHUK,

COEOMHSIIOLLNN KaTYLLIKW, N akKypaTHO pas-

pesaloT CTanbHOe OCHOBaHWME, Ha KOTOPOM

3akpenneHbl KaTywku, Ha ase vactu. WU,

HakoHel, OTpe3aB nuwHee, OCTaBNAOT

OAHY KaTyLIKy Ha CTanbHOM CepaeyHuKe C

ocHoBaHueM 5x5 mm. [lanee npunamsatot

TOHKWEe rmbkue npoBoAa K BbIBOAAM Ka-

TYWKN (TOYKU Nankn 2) n GUKCUPYIOT Bbl-

BOAbI NPOBOAOB HUTKOW 3. Pyyka-konna-

Yok 4 M3roToBrieHa U3 OTpes3ka kopnyca

LIApUKOBOM PYYKM C NOOXOASAWMM Auna-

MEeTPOM OTBEPCTUS AN1S KpeNNeHusl 3axea-

npeaycMoTpeTb 3TO 3apaHee) npuaércs
Do6aBUTbL TPAH3UCTOPHLIA KN4 U NOAO-
6paTtb APYroNn aneKTPOMarHUT ¢ MEHbLLIUM
CONpPOTMBNEHMEM OBMOTKM U pacCuuUTaH-
HOW Ha Gonbwwui TOK. Ons noBblWeHUA
yno6CcTBa Urpbl K KOMMNLIOTEPY MOXHO NOA-
KOYNTL AONOSHUTENbHLIE KNasnatypy wn
MblILWb.

Danee o nopsinke nrpbl. CHavana oTcbl-
naetcsa komaHaa UOR1 (puc. 5), 1 HaunHa-
eTCA pacCTaHOBKa Lallek. dnekTpomar-
HUTHbIN 3axBaT GEpET wWallky C MeTkn C
MHTEpPBANOM HECKONbKO CekyHAa. 3a 3To
BpeMsl Ha 0CBOOOAUBLLEECS MECTO HYXHO
NOMeCTUTb cneayloLyto wauky. Nocne
PacCTaHOBKU MOXHO HaYMHaTb Urpy, npea-

BapUTENIbHO NMOMECTUB Ha METKY KOpP3WHY
nna cbopa walek onpeaenéHHoro ugeta.
Hanpumep, xon G3H4 o3Havaer, 4To byneT
nepecTtasneHa wawka ¢ nonsa G3 Ha none-
knetky H4. Komanga G5UO BbinonHuT yaa-
neHne wawkn B Kop3umHy c nons G5.
MHorpa, Bcneacteve NOrpewwHocTen,
wallka MoXeT CTaTb Ha KneTky HepoBHO. B
3TOM Cny4yae NPeaycMoTpeHa Koppekums
NONOXeHUs, Hanpumep, komaHaa H4++
NOABVHET HEMHOIO WAWKy Ha kneTtke H4
BNPaBO W BBEPX (KOOPAMHATLI X U Y COOT-
BETCTBEHHO Ha puC. 2). llocTaHoBKa AaMOK
Ha none ocyulecTBnseTcs komaHaon R1B8,
rne B8 ykasbiBaeT kneTky MOCTaHOBKM
haMky (Ha MeTKy pasgayv cnepyert ycra-
HOBWUTb NepeBEPHYTYIO waliky). Komanaa
R1UO0 npou3BoAUT 04MCTKY nons oT
waulek B N0ACTaBNSEeMble KOP3WHbI.
Lanee o paboTe cketya. MaHunynsaitop
obecneunBaeT 3axsat no 33-M Toukam.
N3 HMx 32 cooTBETCTBYIOT KOOpAMHATaAM
KNeToK Nons 1 ogHa — € KoopanHaTamu
MeTKM XEnTtoro useta (cMm. puc. 2). Ux
3Ha4YeHUa  3aHeCeHbl B  MacCwuBbl
tabiX[34] v tablY[34]. BaxHoti B paboTe
Bcero cketya aBnsetca GyHkums Ned,
obecneunBalollan nepesos 3aAaHHbIX B
MUNNMMETPax KOOpAMHAT B 3HAYeHUs
yrnos nosopoTta A n B cepsonpusonos St
n S2. B Hen Takxe peanu3oBaHa nop-
dYHKUMA NNaBHOro nNosBopoTa
cepsonpusoaoBs. Ecnn eé wuc-
KNOYNTb, Hanpumep, 3akoM-
MEHTMPOBAB CTPOKW, MaHuNy-
natop OypeTr nepepsuratb
wawkn 6bictpee n pesye. Ha-
CTpOMKa cKeTya CBOAUTCA K
6onee TO4HOMY (B 3aBUCUMOC-
TN OT KOHKPETHOro 3K3emnnspa
nona n ero NOCTaHOBKW Ha
OCHOBaHue) Noabopy 3Ha4YeHus
KOOpAMHAT B Maccueax, a
Takxke K nopbopy 3HauyeHuwn
koHcTaHT Acorl un Acor2, B
3aBUCUMOCTU OT TOYHOCTU NO-
CafloKk Kayanok CcepBOMNpuUBO-
nos.. B npeane oHn pasHbl 0 (N0
11 eauHWL, Ha Kaxabii rpagyc
nosopoTta). To ecTb ecnu 3a-
natb nosopoT ans St A=0 rpa-
nycos, a ans S2 — B=90 rpaay-
CcOB, 3axBaT MaHunynaTopa
LOMKEH CTaTb B TOYKY C KOOp-
nvHatamun (65,65).
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