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* Konu4ecTeo aHanoroBbiX KaHanos 2 unu 4
* Konuyecteo undpossix kaHanose — 16
(ana monenen ¢ nHaekcom MSO) U(trﬂ ‘Sian
* YHukansHas Texsonorua UltraVision
* BEbICOKAA CKOPOCTL 3axeara ocuvnnorpamm
(no 180 000 ocw/c)
» Gonbwasn rnybuxa 3anueu (Ao 140 MUNNKMOHOB TOYeK)
e 256 rpagauun ApKoCcTH NpW oTobpaxeHMn curHana
* PErucTpauvs CUrHanoB B peansHOM BpeMeHn
C BOZMOXHOCTbLIO 3anvCh, BOCNPOXIBENEHUA U aHannad
* PaclumpeHHas cucTema CUHXpoHu3aumMm (Ao 13 TMNOB 3anycka),
B T.4. NO cUrHanam nocnenoeareneHeIX WyH
» [exkognpoBaHue CUrHanoe nocnegosarensHsix WnH I*C, SPI,
RS5232, UART, CAN, FlexRay (onuws)
« WLKpoKUK BIGOP MATEMATUHECKUX W CTATUCTMHECKMX (DYHKLIMA
« BcTpoeHHbIW [BYXKaHANLHBIA TEHEPATOP CUrHANOBE (ANA MOAENen C MHASKCOM -S)
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AHanorossle KaHans.| 4 2 2 unu 4 2 1unu 4
LUudposbie xkaHaNb! 16 (MSQ) 16 (MSO) 16 (MSO)
l'eHepaTop cMrHanos 2 KaHana (onuus -5) ~
::‘::::;F:‘ZZTH!LHEEWH 1 MBwiI6/c 2 MBLIb/C 4 MNawIB/c 5 MBwi6/c
MaxkcumansHan CKOpPOCTh 30 000 oewy/c 50 000 oci/c 110 000 ocwc 180 000 ocu
jaxsara ocumMnnorpamm
Makc. rmybuHa aanucwu 24 M 14 M (56 M — onuws) 140 M 140 M
Perwcrparop 5 000 kaapos 65 000 Kanpoe 200 000 Kagpoe 200 000 xanpos
Anucnnen " TFT B" TFT 9" TFT 10,1° TFT
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3.1 l,_l-p:HF MHEAMBEHOC T W OO e el T O e TCTREHHODCTE HECET 2B TON

Pegakuwa He HECET OTBETCTBEHHOCTH 33 BO3MOXHEIE HEMATUBHLIE NOCNENCT-
BUA MCNONL30BAHKA ONyDAMKOBAHHBLIX MATERWANOE, HO NPUWHUMAET MEepPLI N0 K-
KMOYeH0 ownbok U oneyartok

B cnyuae npuéma pyxonuck k nybDnuxkaumn peaakuwsa craput ob atom 8 nase-
CTHOCTL asTopa. MNpu atoMm peaaKuMs NoNy4YaeT HCKmoYUTeNnsHoe NPaBo Ha pac-
NPOCTPAHEHNE NPUHATOND NPOWABEASHWA, BKMO4Yas ero nybnukaunm B xypHane
Paguor, Ha muTepHeT-cTpasuuax xypHana, CD nim vHeim obpasom.

ABTOpPCKOE BO3HarpaxaedHue (roHopap) BuiNNasMBaeTci B TEYEHWE OBRYX
MECHLER NOCne Nepeor NydDnvkauw B paamepea, onpeieniemMomM BHYTPEHHUM
cCnpasovHUEoMm Tapudos.
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B nepenwncky penaxuwa He sctynaert,. PykonuoKn He peueH3npyioTcs U He BO3-
APALAITCH
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5G:
nepaBbie wWwarwum

A. N'OJIbILWIKO, kaHf. TexH. HayK, r. MockBa

"B XW3HW CNy4aeTcs BCRKOE —
AOXANCE HYXHOIo .

(v3 He sowepgwero 8 Bubnuwo)

M WHYNW roAbl TEOPETWYECKOro pa3snTna MOBUNbHbIX CETEn
natoro nokoneuwsa (5G). N npowen roa, xak 3GPP Bbin
cepTmdbruvpoBaH Kak HaYanbHbIM BApWAaHT CTanpapTa ceTen
MOGUNBEHOW CBA3WM o4epenHoro nokoneHwa 5G NR (New Radio),
0 KOTOPOM YXE& pacCka3biBanoCh Ha CTpaHuuax xXypHana.
Tenepe HAcTana nopa He TONLKD CNPOCUTL, 8 YTO Xe Aansluie,
HO W NPeAbABUTb YTO-HUDYAL NyGnuke.

A pansiwe amepukadckuia onepatop Verizon, kak n obewan,
1 oktabpa sanyctun B XbloctoHe, Mhauananonuce, Jloc-AHa-
wenece w CakpameHTo Nepeyild B MUpe KOMMEpYeCcKyld CeTb
natoro nokoneHus. Cepsuc Verizon Ha3swiBaeTcs 5G Home wm
npeaHasHaved ans GuKCHMpoBaHHOro aoctyna k MHtepHety c
nomolwbio GecnposoaHoro poytepa. Cets obecneuneaer
CpenHow CKOPOCTL Nnepeaa4yv nadopmaurmn no 300 Méut/c m
NUKOBYIO (TO €CTh KOraa nonb3oBatenel B HEW NpPakTU4Yecku
Het) — 1 Iowut/c. 5G Home He TONLKD He UMEEeT OTHOLWIEHWA K
MOBUNBHOW CBA3N (K TOMY %e cMmapTdoHel 5G ewe HUKTO He
yMeeT CepuiHO NPOU3BOAWTE), HO, NO BONLLUIOMY CHETY, W K
MeXAyHapoaHsiM cTanpaprtam. Cepsuc Dasuvpyetrca Ha npo-
npuetapHom cranpgapte 5G TF, paspaboranHom B Verizon (Ha
camMom aene 3To pewexHue Samsung), Toraa kak obopygosanme
Ha Oase mexayHapoaHoro ctanaapta 5G NR (New Radio) ewe
TONBLKO FOTOBUTCA K BLIXOAY HA PHIHOK.

Moyemy Tak? Y1006 ObiCTPEE BLINTU HA DPbIHOK W “3acTon-
BuTe"” CBOE nepBeHCcTBO B ronoeax norpebutenen. OcobeHHo,
eCNu He Yy BCeX B yKa3aHHbiX Bbllle ropoaax ectb AoCTyn B
MuTepHeT no kabeno wnu xXe MM MOXHO nNpeanoxuTs Bonee
Aeweswie Tapudnl. [ns 3axsarta puiHka B CTONb BLICOKOKOHKY-
PEHTHOW MOBWNBHOW MHAOYCTPWKM HUKAKWX AeHer He xanko. K
Tomy xe Verizon obewaert moaepHuanposaTte obopyaoBaHue,
BknKoYasn aboHeHTCKOe, KOraa HOBLIA CcTanwaoapT M obopynosa-
HWE HA Bro OCHOBE CTaHYT KOMMEDPHYECKW AOCTYNHbI.

Knuentam cetu 5G Verizon takxke npeanoxeda ycnyra
YouTube TV free: GecnnatHo Tpu NepebiXx MEcAUAa, a 3aTtem no
40 ponn. B mecau B komnnexre ¢ becnnartHeiM Apple TV 4K nnu
Google Chromecast Ultra. Moaxnoyenwe n HacTpowky obopy-
NoBaHWa oneparop Takke rotoe npoeectn becnnarHo. Taxke
KknueHTam o6ewaHo, Y4T0 OHKU CMOTYT B YMCNE NepBbiX NONYy4nTb
MOBUNBHBIE TEpMUHANGL! SG, KaK TONBKO OHW CTaHyT AOCTYNHBI
Ha pbiHke. OcHOBHbie pa3nuyua mexay LTE, 5G TF u 5G NR
npueenexsl B Tabn. 1.

CobcreeHHo, kaxasie 8—10 net B TENEKOMMYHUKALMOH-
HOW OTPacnu NOABNAETCA HOBBLIW CTAaHAAPT MOBUNBHON CBA3W.
Kaxpnpin cTaspapt Bce nyywe u BeiCTpee no CkopocTu nepe-
NaYn AaHHBIX U TEXHONOrMA 5G B 3TOM NNAHe HE NCKNIDYEHUE.
CKopOCTH Tenepb rurabuTHbI, YACNO NOAKNIOYEHWA Ha 1 km®
WCYUCNARTCA MUNAWOHAMW, 3a4epXKa 3anpoLWweHHon nHdop-
MauuK MUHUManeHan. BCceé 370 BaXHO ANA Takux nNpunoxe-
HURA, KAk TenemeauuuHa, Ana NOAKNIYEeHHbIX aBTOMODUNER 1,
Tem Bonee, ANA NOAKNIOYEHHBLIX NETATeNbHbIX annapartos.
Opyroe aeno, 4To ceTe DG npenocTaBnAeT NUillb HEKWA Tex-
HWYECKWIA pecypc, a BCE oCTanbHoe A0NXHbI NPUAYMATbL
MHXEHEepLl ANA Tenemennkos, GecnunoTHeiX asTonwbuTenen
U NETYUKOB,

Cranpapt 4G/LTE (xak, snpodem, u 5G) Ha du3nyeckom
ypoBHe ucnone3dyet Texsonoruio Orthogonal Freuency Division
Multiplexing (OFDM), koTopas pewaer npobnemy ycTpaHeHus
MEXCUMBONBHON MHTEpdEepeHUnn, BO3HUKAIOWEN NPKU BbICO-
KOCKOPOCTHOM nepenaYe NaHHbIX W3-3a MHOMONy4es8oro pac-
npocTpaHeHwa curHana. B LTE eecek kaHanbHbid pecypc pas-



fueaeTca Ha pecypcHbie Onoku (Resource
Block, RB). Oawu 6Gnok cocTomT w3
12 pacnonoXeHHbIXx PRAoOM NOAHECYLUMX,
3aHumawwmx nonocy 180 My, w oaHoro
BpemenHoro cnota (6 wnn 7 OFDM cumeo-
nos obwen pnutensHOCTLIO 0,5 MC).

B uenom 5G otnuuyaerca ot 4G/LTE
TPeMa OCHOBHbIMKM Bewamu, WMcnonb3o-
BaHuem TexHonormn mMIMO (massive
MIMO), apxnTekTypon CeTtTW CKBO3HOro
moBuneHOro naketHoro Gakxona (TpaHc-

TexHnyeckne
XapaKTePUCTHKN

LTE
e

Monxoe waisanwe

Long Term Evolution

Te, a NyTéM pPasBUMTUA W MOAEPHW3AUMK
nencreyowmnx ceten 4G/LTE, kax MuHn-
MYM WMCNONbL3yA wx wHdpacTpykTypy. B
YACTHOCTW, B CepenuHe okTabpa kopen-
ckwin onepatop mobunoHoW cBaam SK
Telecom coobwwmn 00 odpuumManbHOM yT-
BepxaeHmn 8 3GPP TtexHonorumun Tak
Ha3wiBaeMoW “ABOAHOW NOAKMIOYEHHOC-
™m" (dual connectivity). C nomMowbio
BHEAPEeHHOro Ha cetn SK Telecom TexHo-
NOrMHMECKOro PeLleHns MOXHO OAHOBpe-

TaGnuua 1

SGTF 5G NR

Verizon's 5G
Technical Forum

3GPP 5G New Radio

|
|
I
TEXHOMNOrMM :
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MakCuMansLHOe YHCcno

obweauHAEMBIX 5 (Rel. 10),
Hecywmx (Carrier 32 (Rel. 12)
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WHTepBank! mexay 15 KU
NOAHECYLLHMM

{ona 20 MlMu

|
i
|
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s s | WCNONBL3IYA carmer
|
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1 4/3/5/10/15/20 My |
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50 10
100 (kaxamn 20 (kawmasii ANUTENBHOCTE
ONMMTENBHOCTEIO ao 1 mc)
0,1 mc)

100 (maxcumym ) 100 wnu Bonee

8 16

115, 30, 60, 120, 240 1 48 xT'u

|

| IamMeHAETCA, MakCUMansHo
no 400 MliMu (ot 100 go
200 MMy ana aranaioHa

CHIHANOB Ha NphéM |
H nepe.uaqy}

I

Cxema xoguwpoBaHmAa
KaWana

Typborkogwposaxme
|.LIJ'IH nepefayn QaHHbIx

1

NOPTHOW ceTwn), obecnevnBalwen sBpemMn
3anepxku curHana 8 cem oo 1 mc, u
afconTHOM BCEAAHOCTHID NO 4acTw
paguodacToT, ot 500 My w ao 100 I,
EcTe, npaena, ewe noanepxka nepe-
KmoYeHna mexay 6azoBbiMK CTaHUMAMK
NpW CKOPOCTAX ABMXEHWs abOHEeHTCKMX
ycTtponucTte Ao 500 km/4, HeobxoaAMMOCTL
KOTOPOro TPYAHO NOHATL AaXe COBPEMEH-
HOMY FrOpPOXaHUHY.

A ewe v 5G nponkHo BTk 12-kpaTHoOE
APEUMYLLECTBO B NWKOBLIX CKOPOCTAX NO
cpaeHeHwiO ¢ LTE-Advanced Pro v noytu
500-kpaTHoe no cpasHeHwo ¢ 3G/UMTS,
a Takxe cnekTtpanoHan 3¢ dexTUBHOCTL
B 1,5paza w 8 7 pa3a sellwe, 4em Yy
LTE-Advanced Pro n 3G COOTBETCTBEHHO
(Ana NMHKUK "BHW3").

He cexkperT, 410 cetu 5G onepaTopsbl
coBWUpalnTCa CTPOUTE HE HA NYCTOM MEC-

cur:g:::;r:::f il aggregation, MOXHO | 100 M mexee 6 Muwuor 100 My
paboTtarte ¢ NONOCOR 0o 1My gnA YacToT
no 100 MIMu) IR ———— / bonee 6 Mu)
Ananalon Menee 6 My 28 My Llo 100 My
pagnovacroT |
Beamforming T
(TeXHONOrMA FTOMMEHIMO ¥ Biaumogencraue _
PopMHUPOBAHNA t}ﬂpP,ﬂP}iEHth;.ﬂ DL/UL (kanana Kak ¢ eaanMmogencranem
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MEHHO Nepenasats NOTOK AaHHLIX Yepea
cetu LTE w 5G, pa3nensan nakeTs! AaHHbIX
mexay ceteio 5G (3,5 u 28 Mu) v cetel0
LTE (800 Mlu, 1,8, 2,1, 26 Tu). 310
NoO3BoONAeT oneparopam “BeixaTe Oonb-
IWE W3 MMEIOWWXCA B UX PacnopsxXeHnn
ceTten.

B Kurae Ha COBMEWEHHBbIX CETAX
5G/LTE wcnoneb3ywT gna obcnyxueaHwa
abOHEeHTOB NPUEM, KOTOPLIA Ha3wbIBAKOT
"NBOWHOA kawan”. B wanpasnenuu k ato-
HeHTY ('BHM3") AaHHLIE nNepepawTca no
cetn 5G, B HanpaeneHnn OoT aboHeHTa K
6azoson cTaHuuwn ("BBEpPX”) — MO CETK
4G/LTE. Y7v00bl peanui3oBatb Takyw
moaens paboTel, TpebyeTca COeaAMHNTL W
CMHXPOHW3WpoBaTe 0bopyooBaHWe CeTen
5G wn 4G.

C 1 pexabps koMMepYeckoe WCNoNbL30-
BaHve ceten 5G Havanoce B8 HOXHOR

Kopee. Buayane cetu 5G 6yayT noxpbl-
gate Ceyn n Bananexawme TEPPUTOPUA.
Ha nepsom 3Tane BHeApPEHWs CKOPOCTb
nepefadYun OadHHbIX O0NXHA A0CTUrate
1 MBur/cC.

MuHyBWwKMM netom B PD no TecToson

cetn 5G onepatopa MeradoH Bnepebie

Buina nposeaeHa TpaHcnaumna GyTbonsHO-
ro mar4a 8 dopmare VR. ina nemoHcTpa-
UK BoamoxHocTed SG OBwina sBwibpana
ToBapuweckan wrpa Poccua—Typuus,
KOTOpas npoxoawna Ha craavnone BIb
Apena B Mockee. PasymeeTcs, 370 ewe He
KOMMEDPYECKan CeTb.

Onepatop BunaiH COBMECTHO C KOM-
naHwern Huawei npoeén B Mockse ne-
MOHCTPaUHWID BOIMOXKHOCTER MOBWNBHOW
CBA3W NATOrO nokoneHws. B xope pe-
MOHCTPauuKn snepesie B Poccuu Bein co-
BepLWeH “ronorpaduyeckmin” 3soHok. na
ATOr0 WCNONL30BaNM OYKW CMELLaHHON
peansHocTh (Mixed Reality), a Takxe He
TECTOBOE, a cepwiHoe obDopyaoBaHue —
KOMMEPYecKku NoCTynHbie Ba3osan cTaH-
uma Huawel v aboHeHTCKMW TepmuHan.
Mpr AeMOHCTpauMn CKOPOCTb Nepenayu
AaHHLIX Ha 0AHO aboHeHTCKOe YyCTPOWCT-
BO Nnpesbicuna 2 MBur/c.

l'on Hazan MeradoH yxe AeMOHCTPU-
poBan BMecTe ¢ Huawel pekopaHyw CKo-
pocTe B cetu 5G 35 [BGuT/c, n xo0Ta 310
Buinu He Nnonessie, a nabopaTopHbie yono-
BUA, NOCTUIHYTbLIE pe3ynbTaThl 3acnyxu-
BAKDT BHUMAHWA, NOCKONbKY packpbisawT
NOTEHLUWAN TEXHONOMMK, A 4TO C OTEYECT-
BEHHbIM 3anyckom 5G7 lNpaswTenscreo
nokKa pewwno NepeHecT CPoKW BHeApe-
HUA nokoneHna 5G B PO, u Teneps Macco-
BOE CTPOMTENbLCTBO CETerW NNaHWpyeTcAa
Ha4yaTb He paHble, 4Yem B KoHue 2021 . B
nepeom keaptane 2019 r. ponxHu yTEEP-
ONTh KOHUENUWKD CO303HWA W PasBuTuA
cetein 5G B Poccumn. K koHUy roaa onpe-
AENATCA Auana3oHs 4actoT. K koHuy
2020 r. 6ynyT peanuioBaHbl MWNOTHLIE
NPOEKTLI NO BHEAPEHWIO HOBOMO CTaHaap-
Ta B NATU KNDYEBLIX OTPACNAX U HA TEPPU-
TOpUM OAHOMO ropoaa-munnuoHHuka. W
TONLKO K kOHUY 2021 r. NnOABATCA YCNOBKUA
ANA 3anycka kommep4yeckux cetern 5G B
Poccwn. B maccosom nopaake 3Tm ceTk
zapaborawT Tonbko B 2023—2025 rr.,
T. 8. rae-To yepe3 5—7 net. loBopaT, 4TO
NepeHoC CPOKOB CBA3aH C TeMm, 4To Ha 5G
eweé ponxeH "co3apeTe KOMMEpPYEeCKWUW
3anpoc BHYTPHU IKOHOMMKW", 4TO, B Cyll-
HOCTW, Tak U ecTb. Kak rosopun Tomac
Dxeddepcod, wHOrAa npomMeaneHne
nyqwe owwnbkn, [1a v yyuTeCA Nny4we Ha
YyxOoM oneite. OcobeHHo, ecnu OTEYecT-
BeHHOro 0BopyaoBaHua MOOBWNBHOW CBA-
31 Ha PbIHKE HeT.

29 anpens T-Mobile u Sprint, TpeTuia 1
YeTBEpThI NO pa3smepy aboOHeHTCKON
ba3w cotoewie onepatopsl 8 CLUA, ob6w-
ABWAK O CnuaHUKM. HoBas komnaxma Dyner
pabotarte noa 6peraom T-Mobile. Lens —
CO30aTb KPYNHOrO UrpokKa, KOTOPbIAR CcTa-
HeT nuAepom No sHeapernto 5G. NMpuyém
OHW BEAYT peyb O BCEW CTPaHe B Lenom.
T-Maobile npueoanT B Nnpyumep cranaaprt
4G, paHHee BHeapexHwe koToporo B CLUA
co3gano pabouwe mecta w aano TONYOK
TEXHONOrMYECKOMY npeanpuHuMmaTenb-

ctey. Co ctanpaptom 5G cTasku ewwé |

BbilLe, KaK yTeepxnaer pykoBoaCTBO KOM-
naHuin, nepexoa ot 4G k 5G cpaBHum C
nepexoaoM ot 4epHo-Henoro tenesmpe-
HUA K LLBETHOMY.

EBIMILViINAR HOLUAMN
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Yurarenum, npucnaswwe B pegakyuymwo nwobsie nare m3
WwecTM KynoHOB 3a nonyrogue, cMoOryr npereHgoBarth

Ha OoO0MH M3 NPpHU30B8.
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" MasHuu,
- Tecta B 20 noMox03anucTBax KOMMNNEKc-
. HOoEe peweHue ona awanasona 26 Mu,

HepasHo oneparop Telefonica
Deutschland »u kxomnaHua Samsung
AOroBopunuce o aanycke 20 Tectoe FWA
(Fixed Wireless Access — QUKCUPOBaH-
HbiW GecnposoaHsn poctyn) B8 lep-
Samsung npeapocTaBuT ANnA

koTopoe BygeTt urpaTte pons "NocnegHen
B NpenocTaBNEHWM KNUeHTam
noctyna Kk MutepHerty. B coctaese pewe-
HWSR BUPTyanbHoe aapo u 6nok paanono-
cTyna 5G, koTopbie ByayT CTOATL HA CTO-
poHe onepartopa, v aDoHeHTCKWe poyTe-
pbl.

Kak w3asecTtHo, Ana eHenpenwa 5G
Bbin NpeaAnoXeH NOWAaroBLIA NNaH, KOTO-
PbIA COCTOWUT U3 ABYX BEPCWUA: aBTOHOM-
HOW W BCTpOEHHOW. Ha nepebix nopax
cete 5G Gymet, no cyTu, HaACTPONKON
Haa cywecteywowen cetoio 4G/LTE.
BcrpoenHas sepcua 5G NR pact Bos-
MOXHOCTb BOCNONb30BaATLCH CYLLECT-
BywLen nHDPacTPYKTYPOH ANA Ha4Yanb-
HOMro BHEApeHWA TexHonorun 5G, pabo-
TAA C COBMEwWeHHbiMKM BAa30BLIMKA CTaH-
LUWaAMK OBYX CcTaspaaptTos. ABTOHOMHAA
epcua paspaborana gna Toro, 4T00Ll
BbiTh COBMECTMMOW “CHWM3Y BBepx™ C

awanasore 3,7 My u 200 MMy — B Ana-
nasoHe 26 IMu, a Takke 2x5 Mlu — B
amanaaone 700 MMy, Wind Tre — 20 MMy,
(3,7 Mu), 200 MMy (26 ITw); Fastweb —
200 MlNy (26 My). Npaesna, He Bsce pa-
AWMO4acToTel cenvac ceobonnsl. V1 ecnu
papwo4acToTel 8 awanasone 3,7 Ty
MOXHO Byner MCNonNb30BaTh yXe C HOBO-
ro roga, To paavwo4acToTel B AguanasoHe
700 Ml'y, Bpaa nu oceoBopaTcA padee
2022 r.

OpHako pewutecA pabBotate B cyb-
MUNAUMETPORBIX W MUNNUMETPOBBLIX
AwanasoHax 370 Toneko nongena. Or-
pomHans npobnema — UaMepeHue Toro, a
410, cobGCcTBEHHO, Yy BAc NONy4Wnocsh.
BonbWwan YacTe CYWEeCTBYKOWEro name-
puTensHoOro obopynoBaHWsa He npeaHa-
aHa4yeHa ana pabotel ¢ kombuHauwei
Bonee BLICOKMX HECylWwwWx yacToT, Bonee
WUPOKKUX Nonoc u 1. n. Ha camom aene
[axe Takyw npocTenwyl 3aaadvy, Kak
MIMEepeHne MOoWHOCTW, B8 cny4ae 5G
NPUOAETCA NONONHUTENLHO DeLWaTh.

Y7o kacaetca mMobunbHbIX abOHEHT-
ckux ycTpoicTe 5G, 1o akTueHas pabora
Hag HuMKn waeT. B cenTAbpe 8 nabopa-
Topun Ericsson 8 Weeuun Buin coeep-
WEeH 3BOHOK C TecToBOro mMobBunbHoro
ycTponcTea 5G B suae cmaptdoHa
C WHTErpupoBaHHbIM MOOAEMOM
Qualcomm Snapdragon X50 wu

Tabnuua 2
OwanaloH 1
paamovacTor,| KomMnaHMu-onepaTopbl
My | S
| China Unicom, China Telecom, CMCC
33..42 | Etisalat. LG Uplus, Orange, NTT
ID{}E‘DM{] KDDI, KT, SMB, SR TE-IEt:urn
:14. 499 ['China Unicom, China Telecom, CMCC
Bt ! NTT DOCOMOQ, KDDI, SMB. |
24.25...29.5 | British Telecom, CMCC, KT, Telecom

Italia, T-Mabile Verizon

paauo4acToTHeiM  Moaynem. [na
3JBOHKA WMCNONbL3OBANCA AWMana3oH
39 INMuy 8 pexume 5G NSA. Samsung
HAMEPEBAETCA NPeACTABUTL CMApT-
¢oHn 5G po mapra 2019 r. lToToeAar
ceonw 5G-mopnenn Huawei v Moto-
rola, a Takxe paa Apyrux npousso-
nUTENen.

Ha MWC 2018 & bapcenoHe
komnauma Huawei npeacrtaeuvna

|

BT B [ =T

31,8...33.4 | British Telecom, Orange, Telecom [talia |

37..40 |

ATA&T. T-Mabile Virizon

NepBbIn B MUPE KOMMEP4Yeckuin
. aboHenTckmit Tepmunan 5G. Ero

byaywmmn sepcuamu HGecnpoBOAHbIX
cTaHnaptTos. ABTOHOMHLIE CETW MOryT
COCYLUECTBOBATb C COBMELWEHHBIMK W
pabotare oaHoBpemenHo. MNpaepa, To4-
Hans nara npeacTtaBneHus asTOHOMHOW
TEXHONOMM NOKa EWe He onpeaenexa.

Y10 kacaerca pabo4nx AnanasoHoB
paanoMacToT, TO, pasymeetca, Hambonb-
LMW MHTEPEeC NPeaCcTaBnNAT Te, 4To pac-
NONOXEeHbl "MOHWXEe W rae nonocel
"nowwupe”, ogHako ana pabotel B mecrax
MACCOBOro CKOMNEHWA NOTEHUWaNBHBIX
aboHEeHTOBR NOAOMAYT W AWANA30HL C
yactoton 6Gonee 6 [Tu, roe wMeHHO
"nowwpe”. B Tabn. 2 npeacrasneHsl He-
KOTOPbIE NONOCH Ppaguo4acToT (Ha camom
nene wx ropasno Gonswe) B Hanbonee
"xonoebLIX" AMana3oHax, KoOTopbie Hame-
YEHBl K MCNONB30BAHWKD Pa3NUYHBIMK
oneparopammn.

Ha camom pnene 3170 He nocnegHun
CNUCOK, NOTOMY 4TO KONUYECTBO Xenaw-
WwMx npucoeamHutecA Kk 5G pacter no
Mepe MNpOBEOEHWMA B pa3HblXx CTpaHax

_ panMoONacTOTHLIX aykuuoHoB. K npume-

py, B KOHUE ceHTabpa B MTtanuw 3asep-
IWWKWNCA TEHAEP NO pacnpeneneHutd 4ac-
TOT 5G, NO UTOram KoTOpoOro onepaTopsl
gannatatr 6,55 mnpa espo. KoMnaHua
TIM npuobpena nonocy 80 My B agnana-
gone 3,7 Mu v 200 MIy 8 AnanasoHe
26 ITu, a Takxe 2x5 My 8 AnanasoHe
700 Ml'u; Vodafone Italia — 80 Mly B

ocHOBOW cnyxuT 4uncer Balong
5G01 cobcTteenHon paspaboTem
Huawei. Yvncet noanepxweaer 5G Bo
BCEX 4YacTOTHbIX AuWanasoHax, BKNO4an
awanasodbl Ao 6 My » BeilWe, B TOM
qyAacne 4] MUnNnMMeTpoBssie BONHbBLL.
COOTBETCTEEHHO, NPOM3BOANTENE Npea-
naran ABe pa3HOBWAHOCTU TepMuHana:
HU3KOYACTOTHYHD W BbICOKOYACTOTHYIO.
Mepean OTNWUHABTCHA MEHbLWWMKM pa3me-
pamu w maccon. Ona coBmecTuma c
ceramun 4G n 5G w obecneyneaeT ckO-
pocTh nepenayun no 2 N6ut/c, pocraTou-
HYK ONS NOTOKOBOMO BUAEO, CeTeBblX
Urp U NPUNOXEHWUA BUPTYANBHOW peank-
HOCTW. BeiCOkO4acToTHan pa3iHoBui-
HOCTb BbiNYCKAETCA B BapwaHTax, pac-
CYUWTAHHBLIX HA YCTAHOBKY Kak BHYTpW
NOMELWEeHWsa, TaKk U CHapyXwu.

B mapre aamuHucTpauws [oHanbaa
Tpamna 3abnokupoeana NONLITKY CUHra-
nypckon Broadcom nornotute amepu-
KAHCKOro npowussoautens dqunoe Qual-
comm. BawwHrtoH onacancf, 4TO
Broadcom COKPaTtut WHBECTULMW B
MHHOBAUWK, W 3TO NOMOXET KWTANCKMM
KOMMNaHwAM nuampoeaTth B paspaborke
5G. B ceBow o4vepenb, kKMTanckue pery-
NATOpLl B wione He onobpunu caenky
Qualcomm No NoKYNKe HUASPNaHACKOro
koHkypenTa NXP Semiconductors,

CornacHo nporHo3am, nepesie Kom-
MEPYECKME 4HuncetTsl Ana MOBUNLHBIX
YCTPOWCTE C NOALEPXKOW CeTWu NATOro
NOKONEHWA NOABATCA HA PLIHKE TONLKO B

2019 r., n own ByayT obnapate y3Kum
AVanasoHoM nNoAnepXuBaemMblx YacToT.
Muave rosops, oHu OyayT HAUEneHs! Ha
onpefenéHHble peruoHsl. Tak, Hanpu-
mep, ecnn Samsung Galaxy S10 cmoxer
paboraTte B cerax 5G B CLUA, 10 OH He
cmoxeT pabotate B 310l ceTn B EBpone,
u Haobopor. CobcteenHo, Tak Obino w
npu passutun ceten LTE. Cneunanuctsl
Digitimes Research yTBepxaawT, 4YTO
MACCOBble NOCTaBKKM YCTPOWCTB, OCHa-
WEHHBLIX Moaynamu 5G, Ha4YHyTCH NUWb
yepes ABa roga nocne nosiBNeHWs Ha
PLIHKE nNepesix cMapTgOoHOB, KOTOPLIe
cmoryT pabortate B cetax 5G. CmapT-
hoHbl ByayT AOMUMHUPOBATE Ha pPbiHKE
5G, n x 2022 r. yxe oxono 18 % cmaprT-
doHoB cMoryT paboTtaTe B ceTAaxX NATOro
NOKONEHWA.

AmepukaHckuii onepatop Sprint obe-
WaeT nepssiM NPEeACTaBUTh Ha pPbiHKe
CLA mobunbHbIA TEPMKUHAN CO BCTPOEH-
HOW noanepxkon 5G. Kak oxwpaercs,
aro Byner cmaprtdoH npoun3soacrtea LG
NPeMUanbHOro Knacca ¢ noaaepxkon
awanaszona 2,50y, Takxe annapar
6yner nopaepxuBate 4G/LTE, 4T0bwi
obecneuynTs AOCTYN K yonyram BHEe 30H
NOKPLITUA 5G, KOTOpbLIE HA Nepebix Nopax
GyayT HOCWTB O4YaroBblW xapakTtep.
Kpome Ttoro, byner obecnevena nopg-
ABPXKa Tex AWana3oHOoB, B KOTOpPbIX
pabortaeTt cetes T-Mobile. B xomnavum He
oTBEeTUNKM Ha Bonpoc, ByneTt nu cmapTt-
¢doH nognepxueaTte paboTy B Ananaso-
Hax MUWNNUMETPOBLIX BONH. Kak oxu-
naerca, noseneduwe annapara 5G npo-
wasoacTea LG coenagét no BpemMeHw c
3anyckom nogaepxku Texwonormn 5G Ha
cetu Sprint 8 CLUA, 3annaHupoBaHHOM
Ha nepsyw nonosuny 2019 r. Xota Mo-
nene cmaprdoHa, 0 KOTOPON MAET peyb,
pa3pabarpBaeTcA cneuwansHo noAa
Sprint, He ucknwyeHo, 410 LG no3gHee
Ha4YHEeT NOCTaBKy 3TON MOAENu v APYTrUM
oneparopam.

ECTh HEKOTOPbLIE NOAO3PEHUA, YTO
nepesie cmapTdons 5G OyayT NOXoXK Ha
"KMpnuyd” 1U/Mnu NONY4aT OrpaHUyeHHY
(PYHEUMOHANBHOCTE., HY 8 KOHeYHOW UHC-
TaHuMen No ux oueHke BDyer, kak Bcerna,
notpebutens. W 3anece cnenyet poba-
BUTb, 4TO 310 — w3banoBaHHLI noTpe-
butens. Tak 4TO BCEM OnNepatopam W
NPOW3BOAMTENAM MNPUAETCA NPUNOXUTL
HEMAanNo yCUnuia, 4To0bI HEe TONBLKO 3anux-
HYTb B "KMpnu4” BCE obBewaHHoe paHee,
HO WU 3acTaBuTb NOMOBKUTL €ro HEe MEeHb-
e, Yem TepMUHaNbl Npeasinywmx NokKo-
nedwin. Yoacrtca nu caenats B cmaprtdo-
He 5G sce Bo3MOXHbie paboyne amana-
30HL panuo~acToT, BOODWE OTAENLHAR
npobnema. Beas Teopetuyecku OH 4on-
weH OGyner paboTtare Ha vacrtorax oT
600 My no 80 Mu (Hy xotAa Obl A0
39 IMu), obecneyneas CBA3L U C Npeabl-
OAYWHWMKA  NOKONeHWAMKU  MOBUNbLHOW
cenan 2G/3G/4G. Hennoxas 3anavka ons
paavMoMHXeHepoB-3NeKTPOHLUWKOB.

B obuwem, ecnu paccMmaTpuBatk NroHKY
3a MEPBEHCTBO B BLIBOAE HA PLIHOK
cmapTtidoHos 5G kak AMCKOTEKY, TO 3AeChb
"TaHuywT Bce"!

Mo matepuanam ixbt.ru, mforum.ru,
huawei.com, telecompaper.com,
vedomosti.ru, cnews.ru, habr.com,
nag.ru, rbe.ru



3ameHa bl B npucraeke
ana npuéma umdpoBoro

TeneenageHns

A. EKUMOB, c. OmyTunckoe TiomeHcKo# o6n.

(),EHE M3 pacnpocTpaHeHMbiX Hewc-
NPABHOCTER pasnu4yHOn paguoanna-
patypsl — BbIXOA W3 CTPOS CETeBOro
Bbnoka nuraums (BI1). He wckmoveHnem
ABNAKOTCA W pecuBepbl (NPUCTaBKkKU K
Tenesn3lopy) AnA npueéma uuwdppoBOro
TENeBU3NOHHOINo Bewadus. Kak npasmno,
Takme NPUCTaBKu WUMEKNT BCTPOEHHbIN
MMNYNbCHBIA Bl »nnu KOMNAEKTYIOTCA
aHanormyHeiM BHewHum BIMN. B moem
pecusepe Digifors HD 50 Beiwen 13 cTpos
BCTpOEHHbIM ceTesowW BN, a oTtpemMoHTK-
poBaTk €ro He Nony4Yunoces. K cyacteio,
ocTanbHble y3nsl npuctasku pabortanu

HATE HEXENATENBLHD, NOCKONBKY HA HEM
Oyper naparte CywecTBeHHas 4acTb nu-
TAKLEro HanpPAXeHus.

Moatomy GbiNO peEWEeHO W3roToBMTHL
TpaHchopmMaTopHeld GNOK nNUTaHua ¢
NMHEnHbIM cTabunu3aTtopoMm Hanpaxe-
HWUA Ha WHTEerpansHoOW mMukpocxeme. o-
CKONbKY pecueep crauuwoHapHbiin, raba-
pUTbl 1 Macca eBHewHero Bl He wmewoT
cywecTeeHHoro aHavenuna, Cxema Bl
nokasada Ha pwuc. 1, KOTOPYK MOXHO
CHMTATE TpaaumunoHHoW. lMepemeHHoe
HanpaXeHWe BTOpPUYHON 0BMOTKK TpaHc-
dopmatopa T1 BeiNpaMnAeT AWOOHLINA
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HOpManbHO. HanpsxXeHwe NMTaHusa y3noe
3Toi npuctaskm — 5 B, notpebnaembiin
ok — 0,8...0,9 A, npuyém HanpaxeHue
nonxHo OeiTek cTabunbHeiM WU UMETb
Mansie nynscauwu. NMoaromy Beino pewe-
HO MNPUMEHWTL BHeLWHwh cTabunuanpo-
BaHHbIA BI1.

NMepaoe peweHue, KOTOPOE Kaxerch
O4YEBUAHLIM, — NPUMEHUTE 3Y OT COTOBO-
ro renedoxa, oaHaKo BONLWWHCTRO TaKkMx
3Y He obecneuynBawT Tpebyemoro Toka
wnu ByayT paboTate Ha Npeaene, 4T0 CHAU-
XaeT HanexHocTe ux pabortbl. [axe
cOoeguHUTENbHbIA Npoeog ot 3Y npume-

mocT VD1, nynscauww crnaxwBaeTr KOH-
nedcarop Cl. BeixogHoe Hanpsxedwne
5 B crabunuampyer mukpocxema DA1.

B sLINpAMMTENE MOXHO MNPUMEHWATL
OWOAHBIA MOCT C AONYCTMMbIM TOKOM He
meHee 1 A u obpaTHLIM HanpaxeHuem
50 B unu oTaenbHbie AMoabl, Hanpumep,
pacnpocTtpaHésHuie cepumn 1TN400x, Kou-
nencartopel — K50-35 wnu MMNOpTHLIE,
aHanor mukpocxemsl KP142EH5A — mMuk-
pocxema 7805. Tpancdopmartop AomxeH
BbiTh MOWHOCTEIO HE meHee 15 BTt ¢
BHIXOAHLIM HANPAXEHWEM BTOPUYHON 00-
Motk 10...12 B npu toke 1 A. Beiknwoua-

Tens — noboi, paccynTaHHeiA Ha paboTty
B cetn 230 B.

Bce anementwl Bl yctavoBnewsl Ha
anioMUHUEBON nnacTtuHe (nyywe pebpu-
CTOW C OOAHOW CTOPOHLI) C NOMOLLBIO KNes
MMM BUHTOB C NPUMEHEHWUEM NPOBOAHOO
MOHTaxa (puc. 2). 3ta nnacTuHa ncnonb-
30BaHa W B kKadYecTee TennooTtsoaa. bl
MOXHO pasmecTiTe B NMNacTtMaccoBOM

— Pnc.3M

kopnyce noaxoaswero pasmepa, ycraHso-
EWE Ha HEM BbIKNH4aTENs NTaHKe. Beixon
BN ¢ nomowwso asyxnpoeoaHoro kabens
ceqeHueM He meHee 1 MM NoaKMIoYeH K
BbiXOAHOMY KOHABHCATOPY (C cobnioaeHn-
em NonsapHocTK) wrartHoro Bl npucTaeku
(prec. 3). Ha puc. 2 3ToT KOHABHCATOR
oBeenéH xentoi nuHuen. MNpeasapuTens-
HO, KOHEBYHO, HaAD NPOBEPWUTL, UCNPaBeH
nv OH. BeinpamuteneHslin avopa (obeenéx
nuHMEeW kpacHoro ueerta) wratHoro BN
NPWUCTABKK XenarenbHo "Ha BCAKWA Cchy-
4an"' nemodTUpoBaTe C nnarte. Kpome
TOrD, NPY XenaHWW BCE INEeMEHTh! LWTAaT-
HOro BIl npucTaBkn MOXHO Takxe yaa-
NATb.

Bot yxe okono ropna pecueep Digifors
HD 50 pabotaert c camogensHsim Bl MNMpwu
IKCNAyaTaumMmu OTKa30B W 3aMedYaHun He
Brwino. ]

MO/Y/bHAS PEK/IAMA

I
JanarteHToBaHHan MDOENE. |
"Bbiknovyarens cBeTa ¢ ronocoBbiM
ynpaeneHuem .
MuTepHerT-maraavwH "Pagyra”,
http://png-cs2536566.tiu.ru

BECNPOBOOHAA NEPEOAYA
3BYKA!
NEPEOATHUKMA,
PLL-CUHTE3ATOPHI
www. new-technik.ru

NMPUEMHWMKM,

SDR npuémHmnkn n akceccyapsi.
www.radiospy.ru
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KOMMNbIOTEPDI

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

PAQIMO Ne 12, 2018

3awuTa KoMmnbeloTepa

OT rPO30BbLIX Pa3pPAanoOB
C. BYJIATOB, r. Okrabpbscknii, BawkoprocraH

B 3ron crarbe peys MAET O 3alHUTe KOMMNbLIOTEePOB OT BbICOKO-
BONBTHBIX UMINYJIBCOB, HABOAMUMBIX rPO30BLIMKM pa3pagamm Ha kabe-
nu “nocnegHed MUNN" UHTEPHET-CeTen, CoequHALYNne TepMHUHanbl
BOJIOKOHHO-ONTUYECKUX NUHUA cBA3n ¢ Ethernet-passémammn Kom-
NMeOTEPOB UK poyTepoB. 3T kabenun obbIYHO cogepXxarT [0 YeTbipéx

BHUTbIX Nap NnpoBO4OB.

l__l a paspaboTky ycTpoWcTBa 3awmThbl
MEeHsl NoABWrNa rpo3a, NoONHOCTbLIO
YHUYTOXMBLLAR MOW NEepPCOHANBHBIM KOM-
NbIOTEP — MATEPUHCKYIO, BWARO- W CeTe-
BYIO MNatbl, MOHWMTOD U OOWH W3 KECTKUX
auckos. bena npuwna no Ethernet-kabe-
N0, XOTA PasbeEm, K KOTOpOoMY OH Dbin Noa-
knwo4yeH, Bein ofopyaoBaH 3aWMTHBIMK
papucTopamu 1 crabunutpoHamu. 370,
0AHaKO, HE NOMOIno,

KOHTAKTOB Ha nepexnwoyeduwe [1]. 3toro
BNONHE [OOCTATOMHO ANA KOMMYTaUWK
YeTeipEX nap MNpoBOAOB W WHAWKALWW
pexuma paboTbl.

Bunka XP1 skno4eHa B pO3ETKY TOro
He ceTesoro pa3setevmTenn ("MwunoTa™),
4TO W CETEeBa® BWNKA KOMNLKOTEpPA.
Mo3aTomMy Npu 3amMblkaHWKM BbIKNKOYaTENRA
Ha "TlunoTe” ceTesoe HanpaXeHue NocTy-
naetT Ha 3Tt yCTpowucTea OAHOBPEMEHHO.
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Mocne YyCTAHOBKW ONWMCLIBAEMOro
ycTponcTea Toxe Obina cunbHas rpoaa.
MouwHerwmin paspaa ebnu3an aoma Hapy-
wwn paboTy BCen INeKTPOHWKU — METe0-
CTaHUWK, INeKTPOHHLIX YacoB, cTauwo-
HapHOro v cotoBoro TenedoHoBs. Ho kom-
NbOTEP OCTANCH HENOBPEXAEHHEIM.,

Maoes, nonoxeHHas B ocHOBRY paboTtbi
YCTPOWCTBA 3awmThl, CXeMa KoToporo
n3obpaxera Ha puc. 1, npocra. OHo
noaknosaet Ethernet-kabens Kk KOMNbIO-
Tepy ToNsko BO Bpemsa pabotel nocneaHe-
ro, a NPW ero BbiIkNK4YEeHWM pa3pbiBaeT aTy
CBA3b. A MCXOQWMN U3 TOro, 4TO NONL30Ba-
Tene HMKOrna He 3abyner noaknwunTb
UHTEepHeT-kabens, a BOT OTKAYUTL U 3a-
3eMnMTk ero Hepernko 3abwiBaeTt, W Bbl-
Gpan npuHUMN "py4HOE BKIKOYEHWe/aBTo-
MaTtu4eckoe OTKNYeHue .

Mockonuky PAcCTORHUE MEX/LY KOHTaK-
Tamu pasweémos RJ-45 scero 1,25 mm, 410
HE Nperpaaa AN\ INneKkTpruYeckoro paspa-
0a HanpaxeHuem B HeCKONbKO KMNnoBONbLT,
A APWHAN peweHne npwu HepaboTawem
KOMNBOTEPE WMWK NPWU OTCYTCTBUWA He-
0OX0AMMOCTH COBAUHEHWA C CeTbio WH-
TEPHET OTKN4YaTh BCE BOCEMb NPOBOADR
Ethernet-kabens o1 KOMNLIOTEPA U 3a38M-
nate ux. [ina 3TOr0 NpUMEHWn OWUCTaH-
UMOHHBIA nepexkmodatens AMN12 (K1) —
NONAPWU30BAHHOE pene C ABYMA YCTOWYK-
BbIMW COCTOAHMAMMK, MMewee 12 rpynn

Hanpaxenue ¢ obmotkun Il TpaHchopma-
Topa T1, BLINPAMNEHHOE AWOAHLIM MOC-
Tom VD2, crnaxueaer kowpedcatop C1.
Bknw4aetca KpucTann kKpacHoro ueera
cee4yeHuns ceetoamona HL1. OH curhann-
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3WpYeT O TOM, YTO YCTPOWCTBO 3awMThbl
BKAKOYEHO, HO NOAKNIOYEHWE KOMNBbIOTEpa
Kk ceTu Ethernet pasopsaHo — BCe KOHTaK-
Tol pasvéma XS2, kK KOTOPOMY NOAKNIOYEH
nHTepdencHsln kabens, KOHTAKTaAMK AWC-
TaHUWOHHOro nepexnmoyarenn K1.2—K1.9
COBNWHEHbBI C KOHTAKTOM 3aulMuTHOro
3azemnennn (PE) cetesoin sBunkun XP1. Ho
TaKk NpoMcxoOnT TONBKO B TOM Cnyvyae,
BCNW KOHTAKThI AWCTAHUWOHHOroO nepe-
KnoHatens K1 Haxoaatcs B NONOXEeHun,
NOKa3aHHOM Ha CxXeme, a 3TO NPpuU Nepsom

BKNIOYEHWM YCTPOWCTBA BOBCE HE rapad-
TUpoeaHo. Y1obbl NPUBECTW KOHTAKTHl B
HYXHOE NONOXeHne, MoXeT noTpebosarts-
CA NOCNe NepBOro BKNYEHWHA OTKNIYWUTL
YCTPOMCTBO 3auWWTbi OT CEBTW W BHOBb
BKNKOYMTL ero. B pansHelwem 3ta npo-
uenypa He norpebyertcs.

lNocne noaxknw4eHua yCcTpowcTea 3a-
LWATEI K CETH B HEm yepes anoa VD3 aapn-
xaeTca koHaeHcarop C2. Tpauanctop VT 1
3aKpLIT, NOTOMY 4TO HANPAXEHWE HA ero
Baae Bnaronaps NnaneHWo HanpaxXeHns Ha
ouone VD3 nonoxuTenbHO OTHOCKUTENBLHO
amuTTepa. HYtobw noaknounts Ethernet-
kabenb k KOMNbOTEPY, HEODXOAMMOD Ha-
Xarth Ha kHonky SB1. MNpu 3TOM KOHTAKTHI
AMCTaHUWoOHHOro nepekniodatens K1 ne-
peiayT 8 NPOTUBONONOXHOE NONnoxeHwe,
coeqMHMe komneioTep ¢ Ethernet-kabe-
nem, a ceeveHune ceetognoaa HL1 craner
3EMEHLIM.

Cpa3ay nocne oTKNKYeHuA KOMNbIoTEpa
W YCTPOWCTBA 3aWKMTel OT 3NEKTPOCETW
BuiknoNaTenem Ha "Munote” TpaH3aucTop
VT1 oTkpoeTtca, TaKk KaKk HanpsxeHwe Ha
ero Baze cTaHeT oTpMuaTenbHbBIM OTHOCK-
TENsHO 3MUATTEpPa BCNeACTBUEe TOro, 4To
konaexncaTop C2 zapaxeH. lNpu oTKPLITOM
TPAH3UCTOPE HANPDAXEHWE KOHNEHCATOpA
C2 6ynet npunoxeHo k obmoTtke 2-6 auc-
TAHUWMOHHOrO MNEepeknioHarens, KOHTaKThl
KOTOPOro neperayT 8 NPOTUBONONOXHOE
nonoxexsue, otknioyue Ethernet-kabens
OT KOMNBIOTEPA U 3a3eMNKUB Ero NPoBOAA.
Auoas VD1 » VD4 racar eeibpocsl Hanpa-
HEHWA CAMOMHAOYKWMKW Ha 0BMOTKax auc-
TAHUMOHHOMO nepexniyarens,

Mpu HeobxoauMMOCTHM B YCTPOWCTBO
MOXHO YCTaHOBWTE KHONKY SB2, npw
HAXATUKU Ha KOTOPYK AWMCTAHUMOHHBLIA
nepeknio4Yarens pasbeMHUT KOMNLITEp
m Ethernet-xabenb, x0T8 nuTaHwe ocra-
HETCA BKNIOYEHHLIM, KHonkn SB1 v SB2
nonxHel ObiTe Oe3 dukcaunmn B HAXATOM
nonoxeHun. Cneayet NOMHWUTb, Y4TO HAXK-
MaTh Ha HWX OAHOBpPEMEHHO HeAonyCTW-
MO, 3TO ONAcHO ANR AWCTAHUWOHHOrO
nepexniyarens,

A npUMEHN AMCTAHUWOHHEIA NEPEKNID-
yarene AMN12 ucnontenus PC4.521.901 ¢
paboyum HanpaxeHwem obmoTok 27 B. Ha
pMc. 2 NokasaHo pacnonoxeHwe ero
BbIBOOOB W WX HOmMmepa. WMcxons w3 pa-
Bovero HanpsxeHus 06MOTOK nepexno-
yarens, TpaHchopmarop T1 eeibpan ¢ Ha-
NPAXEHWEM Ha BTOPUYHOK 0BMOTKe okono
20 B npw toke Harpy3ku 100...150 mA.
JTOT TOK NOTpebnaeTCa TONLKO BO Bpema
sapsaxm konaencatopoe C1 w C2, Bce
ocTansHoe spema TpaHcdopmartop pabo-
TaetT nNpaKkTU4eCcKM BXONOCTYK, NWTan
nuwb ceeToaumon HL1,

AncTadHumoHHblA nepexmoyarens AMN12
YKA3aHHOrD BLILIE WCNONHEHWA MOXHO
JdMEHNTE J'!H}ﬁhlhl OAHOTUNHBEIM MCNONHE-
HuA PC4.521.903, PC4.521.905 wnwm
PC4.521.906. MoXHO NPUMEHUTE W Ero
Bepcuio ¢ pabodnm HanpaxeHwem 12 B
(wcnonseHws PC4.521.902, PC4.521.904),
HO B 3TOM Cny4ae HyxeH TpaHcdopmMatop
T1 ¢ HanpAXeHWemMm Ha BTOPUYHON oBmoT-
ke 9B, v Nnpuaérca yEenW4YWTL BABOE
emMkoCTb koHaeHcatopoe C1 n C2. Takxke B
ABa pa3a BO3PACTET TOKOBAA Harpy3ka Ha
KOHTAKThl KHOMOK U Ha TPaH3UCTop.

Ha cxeme puc. 1 Nnoka3aHe! TONbKO ABe
M3 YeTuipéx ODMOTOK AMCTAHUWOHHOID
nepexnwoyarena [AM12. Wcnoneaya sce
yeThipe 0BMOTKK, HanpaxeHue cpabaTbl-



BaHua nwbon mogudukaumm 3Toro nepe-
KNo4artens MOXHO YMEeHbWWTb BABOE,
coequHue 0BMOTKK NonapHo napannenb-
HO, KaK NOKa3aHo Ha pMc. 3, WK yBenu-
YWTb BABOE, COEBAWMHWUE WX NONAPHO Nocne-
pgosatensHO (puc. 4). Npu 3TOM HYXHO
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cTporo cobmopnate NOKa3aHHbIA Ha Cxe-
Max NOPRAOK COEeOMHEHWS BLIBOAOE W
NpUBeAEHHLIE Bblle pekoMeHgaumu no
M3MEHEHWIO B COOTBETCTBMM C Hanpaxe-
HMem cpabarwBaHua nepexknyaTens
HanpsaxXeHna Ha BTOpPWUYHOW obOMOoTKe
Tpanchopmartopa T1 1 EMKOCTL KOHOEH-
cartopos.

Ecnu wucnons3oBate OMCTAHUMOHHBLINA
nepexnoYarens Ha 12 B, MmoxHO oOTka-
3aTLCH OT NMTaHWA YCTPOWCTBA 3aLUMTLI OT
CETH NEepeMeHHOro ToKka v nNMTaTte ero

WMELLMMCH B KOMMNbIOTEDRE UK B APYrom
JalmuiaeMom yecTponcTee (Hanpumep, B
pOYTEPE) MNOCTOAHHLIM  HaMNpaAXeHuem
12 B. Ograko ato notpebyer NpOHWMKHO-
BEHWA BHYTPb 3aLMLLIAEMOro yCTPOUCTBA,
4YTO HE BCerga npuemMnemo.

K katon K xarogy VD4,
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Bonee npuenekartensHslM BWAMTCA
BAPWAHKT C NUTaHUeM Hanpaxenmem 3 B or
pasvéma USB. Ho gna atoro notpebyertca
OMCTAHUWMOHHBIA Nepexnoyartens ¢ Hanps-
¥eHuem cpabatniBaHna He bonee 5 B nnn
npuMmeHeHwe noBsiwawero npeobpa3io-
BaATENA HANDAXKEHWA,

Buino onaceHwe, 4T0 AMCTAaHUMOHHBLIW
nepexnp4yaTens yxyowuT CKOpOoCTh nepe-
nadv wvHdpopMaumu K3-3a napasMTHOM
EMKOCTH MexXy KOHTakTamu nepexknioya-

Tena. OoHako HeOQHOKpPATHOR TeCTUPOBA-
HME C NOMOLLLID nporpaMmsl SPEEDTEST
[2], npoBegéHHOe B pa3Hbie OHW 1 B pas-
HOE BPEeMA CYTOK, NOKa3ano, 4To HUKakoro
BIMAHWA Ha CKOPOCTL YCTPOWCTBO 3ailm-
Thl HE OKa3bIBAeT.

JIMTEPATYPA

1. Mrnoeckwi U., Bnagwmwupos . Cnato-
TOMHBIE anexTpudeckue pene. CnpasoyHuk. —
M.: KYBK-a, 1996.

2. SPEEDTEST. — URL: bhttp://www.
speedtest.net/ru (03.10.2018).

Or pegaxymwn. Coenqunenne BMECTE BCEX
npoaoqos Ethernet-kabens u Mx HENOCPEACT -
HBEHHOE JA30MABHMAE MOXEB T MH: !; JFLIJI-'I Tk ;JES‘{'}EJ I !,.-"
YCTROWCTRA, K KOTOPROMY MOAKMOYNEN BTODROW
koHey arorp kabens, Bo walexanwe aroro
HF_-'{H'}I[I}EHM'H BEMKOYHMTE NMOCNESORAETENLHD B
Kax AL MpoRoa, COSUHAIIMA KOHTAKT AWC-

TAMHUMOHHOrO nepexnovatens C 3awMTHbEIM
3aszemnenyem (PE), no pe3ncropy ConpoTHE-
nexwres 100 Om. Beero notpelyioTcs BOCEMb
TEKHUX PE3NCTOPOB

| em—

Dr.Web 12 — HOBbIX
YPOBEHb aHTUBUPYCHOM
3almThbl

M. WAJIUH, r. Cankr-Merepbypr

a OTeYECTEEHHOM PbiHKE NpOorpamm-
HOro obecneyeHns NPeacTasneHo He
TAK yX ¥ MHOIO NPOAYKTOB, aKTUBHO pas3-
BUBAIOWMXCA HA NPOTAXEHUW BOT yxe
26 net. OgmH n3 Hux — anTusupyc DrWeb,
nepsas BePCUA KOTOPOIro, Toraa ewe noa

2 Dr. WEB®

£ 1992 rona

HOCTb TbICAY DPOCCHMWACKMX KOMMNaHWA,
NoMumMmo yCTPOWUCTE NOA ynpasneHuem
Microsoft Windows, cospemeHHsle npo-
Oyktel DrWeb 3sawwmwiainT KOMNbIOTEDbI
Apple ¢ onepauwoHHoi cuctemoin macOS
X, NepcoHansHbieé KOMNBIOTEPLI M Cepae-

{0} NpeBeHTUBHAaRA 3alMTa

JAUMUABT OT HEWIBECTHLIX BUPYCcHOn Base

BUpycoe v Dyaywux yrpos.

2]

3awmTa ot
BLIMOTATENeH

JawmTa ot
IKCNNOWUTOB

NoBeneHYSCKMM
aHanui

Dr.Web aktyanbHbinn B N0 MOMEHT BpemMeHn!

HaumeHoeaHuem Spider's Web, Bwina
npenctasnesa Wropem [JaHwnoBsiM B
1992 r. C tex nop v komnaxua-paspabor-
YUK, W CaM aHTUBMPYC Npoaenanuy AoNrun
nyTe. Ceivac npoaykuma “Hoktop Beb”
YyCTaHOBNEHA HA Pa3NU4YHbIX YCTPOUCTBax
Bonee yem B 200 cTpanax mupa n obec-
ne4ymsaet wHpopmaunoHHywo BGesonac-

pbl Nog ynpasneHwem Linux, a Takxe
MoBuneHbIe YCTPOWCTBA Ha nnatdopmax
BlackBerry w Android, npn 3atom ans
Android MmeeTca NONHOUEHHBLIA aHTUBK-
pyc ¢ BecnnatHoOn NMUEH3uen,

HepagHo komnanua “Hoktop Beb”
BbINYCTWNAG HOBYHD, 12-10 BEPCHIO aHTHUBM-
pyca DrWeb pna Windows. Peannio-

BaHHbLIE B HEW HOBOBBELEHWA NO3BONAKOT
BLIABNATE €We BONLWWA, NO CPaBHEHWIO C
npeasbaywiMn BEPCHUAMKM, CNEKTP yrpos,
a TAKXEe MakCUMManbHO MCNONbL30BATL CHI-
HATYPHOE OEeTekTuposaHWe Tam, rae 3To
BO3MOXHO. HYTO 3TO O3Ha4aeT Ha npaxkTu-
ke? [lasante pazbupartscs.

OamH w3 cambix PacnpPoCTPaHEeHHBIX
MeToaoB obHapykeHwa BpPenOHOCHbIX
nporpamMM COBpPEMEHHBIMW aHTUBMPYCa-
MW — CUIrHATYPHLIA. AHTUBMPYCBHI WC-
NoNL3yT 6a3bl OaHHbLIX, B KOTOPblE BO-
BasnalTCA cneuwansHbie waeHTuduka-
TOPLI BUPYCOB W TROSHUEB, Ha3abiBaemblie
"curnarypamm”. CurHarypa yHukansHa
ONA KaX[O0W nNporpammbel M OQHO3HAYHO
XapakTepuayoT ee Tak Xe, Kak OTnevaTku
nanbUes No3sonsanT WAeHTUPUUWMPOBaTb
yenoeeka. [lna kaxnoro 3anyckaemMoro Ha
KOMNbIOTEPE ucnonsaemoro d¢anna on-
pefenseTcs curHarypa v CEepaeTcs ¢ Bu-
pycHon Da3zon. Ecnn antmuenpyc obHapy-
KWMBAET CcosnageHwe, nporpamma npu-
3HAETCA BpenoHocHOW n Bnokupyertca, a
ee annsl M KOMNOHEeHTLI yaanawTca. 3T1a
TEXHONOIMA UMEET CYLLECTBEHHLIM Heo-
CTATOK: 3N0YyMbILWNEHHUKAM [OCTaTOYHO
BCEro MWL HEMHOIO M3MEHUTL 3N0Bpe-
HOE NPUNOXEHWE, HanpuMep, ynakosaTtb
ero ¢ NOMOoLLI GannoBoro ynakoslumka
unn sawwdposarte, W curHarypa dgawna
M3MEHWMTCH. AHTUBWDYC HE CMOXET onpe-
OENUTL erg BpeAoHOCHOCTL A0 Tex nop,
noka HOBuIW oBpa3zeuy He nonaner 8
BUPYCHYID nabopatopwio U ero HoBas
curHatypa He Gyget pobasnena e 6a3wl. A
3TO 3aHMMaeT HekoTopoe Bpemsa. Ecnwm
paHbWEe CUrHatypHoe ckasvmpoBaHue
ABNANOCHL, PaKkTUY4ECKn, NPOBEPKOW Npwu
aanucy Garnos Ha AMCK NN CKavyMBaHMUK
no cetu, 70 B 12-n Bepcun aHTMBMpYyCca
DrWeb npumenHeHuwe curHatypHoro asa-
nM3a pacwupeHo oo Mmakcumyma. Ha-
npUMep, NONbITKa 3anicu B CUCTEMHbIA
peecTp wnn B bOOl-CekTOop W3BECTHOW
GecrenecHOn yrpo3wl ODyaer npecevexa
HeMennexwHo, ewe no dgakTuyeckon 3a-
MMCK, 8 NPOUECC-MHULKWATOR — HelTpa-
NU30BaH.,
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Biumounure Hosoe Obnaxko Dr.Web
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FiHCTpYMEHT

Opyroi metog 60pbbel C KOMNBIOTEP-
HbIMW YyIrPO3aMin 3aKNI0YEETCH B TOM, YTO
noTeHuManLHO onacHas nporpamma 3a-
NycCKkaeTtcs Ha BbiNONHEHWE, HO HE B
cHUCcTeme, a B cneuMansHOn N30NUMpPoOBaH-
HOW BUPTYanbHOW Cpene, rae 3a ee noee-
AEBHWEM BHUMATENBHO CNeguT aHTHBM-
pyCHbIA MOayNb. ECN noBEoeHUE KaxXeT-
CA eMy NOA03PUTENBHBIM UNK COoBNapaer
C YXEe W3BECTHbIMMA anropuTtMaMin Oen-
CTBMA BPEAOHOCHLIX NpOrpamm, takoe
npunoxeHue Bnokupyerca u NoOMeLwaer-
CA B KapaHTUH — Tak Ckas3aTtbe, 00
BbIACHEHWA". BNONHE BO3MOXHO, 4TO
4yTb MO3Xe curHatypa 3atoro obpasua
NOABUTCA B BUpYCHbIX Bazax, w aHTUBK-
pyCc BbiHECeT OQHO3Ha4YHblA BEepaWKT:
yrpo3a! Ho 1 3T0T MeTO[ He NWLLIEH Heno-
crarkos. Bo-nepaeix, AnA co3naHua Bup-
TyanbHOW cpegsl ana OHe3onacHoro
BbINONHEHUS NPOrpaMmm UCNONL3YKTCA
annapaTtHbie pecypcbl KOMNbIOTEpa, YTo
HEe nyywum obpazom BNMAET HA ero

Cratnctuka

Web

COCTABNAWAR dYPDEeKTUBHOMW 3aLLNTbI

Lte

DN paypaboTim
t 1992 rona

X

KpyrnocyTouman

anHEHTH!Hﬂﬂ‘ FAULATE

g POAMTE NBCKWA KOWTPOADL
i

beicTponencTeme. Bo-BTOpbIX, BUPYCO-
nucarenM HayYnnuce obmaHbiBaTe no-
O00BHbIE 3IMYNATOPLI, OTNAaAYMEN WM "ne-
COYHWUBLL" — Hanpumep, BPefoHOCHLIA
KOMMNOHEHT Ha nepsblid B3rnan 6Geso-
BuaHONM nporpaMmel MOxeT "Bnacte B
CNAYKY~ Ha A0BONLHO NPOAONIXUTENLHOE
EpEeMA M aKTUBU3MPOBATLCA YXe Toraa,
KOrga npunoxXedHne npouaer sce npea-
BapuTenctHbLie NPOBEepKM.

AHTuaupyc DrWeb 12 oGnagaer Gora-
ThiM apCeHANOM HEeCUrHaTypHbIX MeTo-
NOB AeTeKTUMPOBaHUS BPENOHOCHbLIX NPOo-
rpamm. MNpexage BCcero, 370 NPOABUHYTLIE
3BPUCTUHECKME MexaHu3Mbl aHanw3a,
koTopeie paboTtaloT COBMECTHO ¢ Tpaau-
LLMOHHBIMW — CUIHATYPHLIMIA 1 0BNnaYHbI-
MU TexHonoruamu. O6naydoie cCepBMCh
OA0T BO3MOXHOCTE DebiCTpee nony4vatb
mHdpopmaunio ot tenemetrpun DrWeb,
3HaHMa 00 akTyanbHbiX BUPYCHBLIX Yrpo-
3ax, MeTogax ux HeawTpanuaaununm — B
uenom ato paboraer ropaspo GeicTpee

CTaHaapTHOro MexaHuwama, 3aBA3aHHoro
Ha 06HOBNEHME BUDYCHbIX Bas. IspucTu-
Yeckue xe metoas Da3anpylTca Ha norn-
YeCKuX anropuTMmax noucka pelweHua
CNOXHbIX MatemaTuyeckux 3agay. Wwpo-
KO ucnone3yetca rnyboxkuMili nosedeH4ye-
CKWUM aHanna 3anyckamnumxca Ha ycTpon-
crTee npunoxeHwd. NpoaBuHyTaa 3BpK-
CTUKA TPaguUuWMOHHO SABNAETCH CWNbHON
cTopoHoi avTueupyca DrWeb: wmenHo
Bnarogaps e nons3osatenu DrWeb He
nocTpagany ot norybueluero MHOXeCcTso
ueHHbix dannos TposHua WannaCry, anu-
AeMua KOTOpOoro nNpokarunacs No BCcemy
Mupy secHon 2017 r. Bnarogaps npume-
HEHMIO BCEX 3TUX YHUKANLHLIX TexXHOoNo-
MM CHUXAEeTCA Harpyska Ha 3awuuwae-
MY CHMCTEMY, U YCTPOWCTBO C YCTaHOB-
NeHHLIM avTusnpycom DrWeb naywnnaer
paboraTte GeicTpee. [pu 3TOM aHTUBUPYC
apPexTUBHO 3almiaeT He Tonsko gan-
NOBYIO CUCTEMY, HO U MHOXECTBO APYrnxX
CYWHOCTEW: NPOUEcCChl, CWCTEMHbIE
cnyxbbl, OQpanBepsl, peecTp, 3agadqun
CMCTEMHOrO NNaHWpoBUIMKA, CeTeBble
coeanHeHnn, cobbitun B Gannoson
cucteme u 1. A. MHeiMu cnoeamn, B 12-i
Bepcuu antueupyca DrWeb Geina nepe-
cMOoTpeHa cama Gunocodun AeTexkTUpoO-
BaHua yrpos, Bnarogapa vemy nobeie
NONBITKKW BBINONHWTE Ha 3awMLEaemMom
YCTPOMKCTBE BPEAOHOCHbLIA KOO Nepexsa-
TLIBAKOTCA, a CamMa Noao3puTensHas npo-
rpamma TyT xeé NnoaBepraéTtch CUrHaTyp-
HOW NpoBepke. 3TOT METo MakCumanb-
HO 3a4eNCTBOBAH Ha BCEX YPOBHAX aHTKU-
BUPYCHOW 3aWiMThl, NO3TOMY OnacHas
nporpamMma npocTo He ycnesaer 3any-
CTUTLCA W HABPEAWTE CUCTEME. A pelwe-
HWEe O ee BpPeaOHOCHOCTU aHTUBMPYC
NPWHUMaET Ha OCHOBE HECKONbKMX He3a-
BUCHMBbIX MCTOMHUKOB AaHHbiX, Bnaropa-
PR 4emy yA4anoCb CHU3WUTb YHMCNO NOXHbIX
cpabaTbiBAHMA.

Hoeas Bepcus awTuBupyca DrWeb
yMmeer netektuposate Donee WWpokWA,
NO CpaBHEHMD C NpeflecTBEHHMUAMM,
CNekTp Knaccoe yrpo3, B TOM Yucne 60-
pPOTLCH C CaMbiMK akTyanbHbIMWA Bpeno-
HOCHBIMKW NPOrpamMmMami, NoNyYUBLLMMIK
pacnpocTpaHeHMe B NocnenHee Bpems,
3I70 TaKk Ha3blBaeMuie DEecTenecHse Tpo-
AHLLI, BLINONHAEMLIE B NaAMATA YCTPOW-
CTBa U HEe CyLiecTsyume B suae Gusun-
Yeckoro dainna. 310 U BpeLOHOCHLIE Cue-
HapWKU, WCNONL3yKWKUe ana 3anycka
AOBepeHHble Npoueccsl, koTopbie Donk-
LWWMHCTBO aHTUBMPYCOB NponyckawT. Peus
TaKkKe WOET 0 YPEe3BLIHaNHO NONYNFAPHBLIX
cenvac cpeaw supyconucarenea Tpo-
AHUaX-MalnHepax, MCNoONL3YIDWNX BeIYUC-
NnUTENbHLIE pPecypcbl KOMMNbIOTEpPa ANA
TanHon gobwiuvwn kpuntosaniot, ob aHkO-
aepax, Tpedyowmx BuiKyn 33 BOCCTAHOB-
nexue sawndposaHHbix Gannoe NoONbL30-
BATENA, d TdKXe 0 3arpys4qukax Bpeno-
HOCHOro nporpammuoro obecnevyexun,
3afava KOTOpbiX — CKaymBaHwe v 3anyck
BUPYCOB W TPORHUEB B 3apaxeHHOon
cucreme. Ocoboe sHumanue paspabor-
Yukn 12-n Bepcum avTusupyca DrWeb
yaenunn Bopwbe ¢ peknamHbiMK NPO-
rpaMmmamMi, KOTOPLIE MEHAKT HAcTPOWKKW
Gpayasepos, agpeca DNS- n npokcu-cep-
BEPOB C UenL NOAMEHL! BblAa4y NOWCKO-
BbiX CUCTEM, AEMOHCTPaLWW Nonb3oBaTe-
N0 HABAZYMBLIX pPeknamHblx oGLaABNeHWA
WK 3aBNEYEHWS Bro Ha MOLLEeHHWYEeCckue
canTbl. MHOrne coBpeMeHHbIe aHTUBUPY-



Cbl MONPOCTY WrHOPUPYOT nogobHbie
Yrpo3bl, CYATAA CTEneHb MX ONacHoCTH
HepocrTaroYHoW, Hakoweu, HOBas BEPCUA
DrWeb ymeer petektuposaTte 00bLEKTHI,
KOTOPBLIE MOryT CAYXWUTE KOCBEHHLIMK
NPpU3HakaMy 3apaxeHus: cpegn HUx —
CKPbITbIE BETBW M KNIOYA PEECTpa, Cnpa-
TaHHble 3arpy3odyHbie 3anuck (MBR) w
T. A. DyHKUMKM aHTUBKPYCA NONONHWIUCH
BO3MOXHOCTHIO CKAHWPOBAHWUA WU aHanu-
3a KOMaHAHOW CTPOKK, OeTEeKTUPOBaHWA
BPENOHOCHLIX APNbIKOB, BbLIABNEHWUA W
NeYeHnna NoAMEHLI NOWCKA, CTApPTOBOW
CTpaHuubl W ApYyrux HacTpoek B bpayae-
pax. BelNo peann3oBaHo IBPUCTUYECKDE
1 obBnayHoe peTekTupoBaHne BpeaoHoC-
HbiX BpayaepHex pacluMpeHun,

NHTepdenc anTuBMpyca Takxe ctan
Bonee apyxennbHbIM K NONL30BATENO: B
ero cocrase nosBuNoChk cneuunansHoe
okHO "UeHTp BesonacHoCTU”, B KOTOPOM
cobpaHbl BCE OCHOBHbIE HACTPOWKK NPO-
rpammel. Kpome Toro, B 12-i sepcum Bbin
YCOBEPLIEHCTBOBAH MEXaHWaAM 3alinThl
OT NOTEPW AAHHBLIX, C NOMOLLLIO KOTOROro
MOXHO CO30aTe PE3EPEHLIE KONWK CAMbLIX
BaXHblx Gannos U JaWnUTUTL MX OT NO-
BPeX4EeHWA TPOAHUAMMU-LWNGDPOBANbLLM-
kamu. Hakownew, B DrWeb 12 npucyrtcray-
ET yNy4YWWEeHHbBIW MOoayNb PoouTensCckoro
KOHTPONA, npu3BadHelin obe3onacutb
OeTen 0T HexXenaTensHOro KOHTeHTa B
MHTepHeTe, orpaHuynTe MX A0CTyNn K
pecypcam "AnA B3pocneix” WU rubko
YyNPaBnATL BpEMEHEM, KOTOPOE OHW NPOo-
BOAAT Nepes 3KkpaHomMm.

SNOYMBILWWNEHHWKW NOCTOAHHO CO-
BEPLUEHCTBYIOT CBOWM WHCTPYMEHThI ANA
artak Ha nepcoHansHbLie KOMNLDTEPL W
MOOuneHLIR YCTPOWCTEBA, NO3TOMY 00ec-
neveHne nidopmauymoHHon GezonacHo-
CTW YpeasblHanHo BaxHOo ana nwboro
nonb3osarenna. Antusupyc Dr.Web 12
obecneynBaeT HafexXHYI0 3awmTy dan-
NOB nNONL30BaTenen OT1T BCEeX TUNoB
W3BECTHbLIX Ha CEerogHAWHWA OeHb
yrpos.

MOAY/IbHAR PEKJ/TAMA

Pacwupaem aunepcryio ceTh
NPoAaxW PaanoOKOHCTPYKTOPORB
. Papwo KMT.
‘ Cesnue 200 monenen gns goma, |
Guaneca u odmca.
BoirogHsie ycnosus.
Ocobuie ycnoBua ONA LEHTPOB OeT-
CKOro TBOPHECTBa W PAaUOKPYXKOB.,
WWW.RADIO-KIT.RU
radiokit@bk.ru
Ten. B-495-545-92-41

Ansn Bac, paanonioturenn! I

PAOWNO anemexTbl, Habopel, maTe-
puUansi, KOpnyca — HanoXeHHbliM nna-
TEXKOM.

Ot Bac — onna4YeHHbIA KOHBEPT ANA
karanora.

426072, r. Mxesck, a/a 1333.

MM 3uHnaTtoe P K.

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

rtc-prometej@yandex.ru
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MporpamMmMmupoBaHue
MUKpoKoHTponnepos EFMS8
C NOMOLLbLIO BCTPOEHHOrIo
3arpy3uyuvkKa nporpamm

A. KYSBBMWHOB, r. Mocksa

B crarepe onwcawsl annaparHelie cpefcrBa nporpamMmMupoBaHin
mukpokoHnTponnepos EFM8, coemecTtumbix ¢ MCS-51, ¢ nomowsio
BCTPOEHHOro 3arpy3synka nporpamm. Mukpoxkourponnepst EFM8UB10,
EFMB8UB30 nporpammupyror no nurepgpency USB, EFMBLB12 — no
mHrepgeincy RS232. 3tnx cpeacTs HET B pykoBOACTBE nons3oBare-
na [1], tem He meHee oun cnocobHel paborars nog ynpasneHuem
nocraBsnseMbix NPoOU3BoauUTENEeM MUKPOKOHTPONNEepoOB nporpamm-
Heix cpegcrTe. lNpou3segena npoBepka paborocnocobrHocTu npo-
rpamMm, 3arpyXeHHbIX C NOMOLBLIO ONUCaHHbIX CPeACTB B MUKPDOKOHT-

ponnepei.

I “omnanmA Silicon Laboratories Ha4a-
\na NPOU3BOANTE COBMECTUMbIE C
MCS-51 mukpokouTponnepws EFM8 B
2015 r. Cpegn HUX, Hanpumep, Henopo-
row mukpokouTponnep EFM8BUBI10 c
uHTepdeincom USB B cBEpXMUHMATIOP-
HoMm kopnyce QFN20. [lna Hero komnaHus
fecnnatHo nNOCTasnaer nporpamMmHbie
cpeancrtea USBXpress, no3sonsfiouwne
NPOrpaMMupoBaTh obmer MHpopMaumnen
no USB ¢ nomMouweslo npocteriunx (QyHk-
UWiA 3anucu/yTeHna. B napametpax 3atuix
(PYHELUMIA HYXHO YKa3aTe TONLKO WMSA
nepeceLinaeMoro maccuea v 4Yucno ero
INEMEHTOB. HUKakmx 3HaHun cneunduka-
umin muTepdenca USB w ocobexnHocTen
NPOrpaMMupoBaHUA erg MHOro4YMcneH-
HbIX perucTpos He Tpebyercs. Hanuuwe 8
EFMBUB10 BCTpoeHHbIX WHTepdeicos
UART, SMBus/I’C, SPl no3sonser nerko
KOHCTPYMPOBATL HA ero ocHoee npeobpa-
zoeatenn uwntepdencos USB—RS232,
USB—RS485, USB—SPI,

Henoporon cBepxckopocTHOW (75 ML)
MUKpokoHTponnep EFMELE 12, ocHaweH-
HeiA 14-pa3paaHblM BbICOKOCKOPOCTHBIM
ALLN (900000 npeocbpa3zoBaHMii B CEKYH-
ay) v NpAMbBIM A0CTYNOM K NAaMATK, No3-
BONAET C NOMOLLLID W3BECTHOro meToda
nepeaMcKpeTu3aunmn U yCpeaHeHua nony-
YnuTb paszpewenve go 19—20 gBoWYHBIX
PasprRaos M NPeB3olUT NpPaKkTU4ecku
nobon curma-agensta ALMN xak no Touy-
HOCTW, TaKk WU NO CKOpPOCTKM. BCTpoeHHbIn
Gnok norukun (CLU) nossonsier MCNonL3o-
Batb npumuTuesl FPGA — annapartHbie
dyrkumn WM, UNA, HE, Tpurrepel. C unx
NOMOWLID Nerko peanM3osarth, Hanpu-
ME[D, KHOMNOYHOE ynpaeneHue Npoueccom
W3MEepeHus, nocTpowe npocTenwue
anTuapebearoesie yanel 6e3 xakux-nubo
NONONHUTENBHLIX annapartHelX CPeaCcTs.
Takum xe 6nokom CLU ocHaweéH n MUKpO-
koHTponnep EFMBUB30, cosmectumbii
no eeiBogam ¢ EFMBUB10, HO € yTpoeH-
HOW MO CPaBHEHWMKD C HUM NPOrpaMmMHON
NAMATLID U CYLUECTBEHHO YBENUYEHHbIM
o3Y.

Hanu4ue BO BCEX MUKPOKOHTRONNEpAX
cemeictea EFMB matpuubl coeamHeHwin
NO3BONSIET C NOMOWbLID kKOoMaHg skip
nepemMeLwats CUrHansl MHTepdgencos no
BCEMY MWKDOKOHTPONNEPY W pasMellars
MX B ONTUManbHOM MecTe.

BecnnatHo nocrasnaemwie gna EFM8
nporpaMmMHbie cpeactTea Simplicity Studio
CylWeCcTBeHHO 0bner4ainT ux NnporpaMmMm-
poBaHve (B 4aCTHOCTW, aBTOMaTUYECKM
GopMUpYIOT NognNporpaMmel UHALMaNK-
aaumm ycrponcte). B cemencrese EFME
eCTb W [OpYyrve HOBUHKKW, Hanpumep,
EFMBSBXX n EFM8BEBBXX.

Opgnako cpeam pa3spabortymkos anna-
paTHO-NpOrpaMmMHbIX CPEencTe CyulecTBy-
ET AABHO YCTOABLUEECA HEMraTUMBHOE OTHO-
IWEHME K MUKDOKOHTpONNEpamMm KoMnaHum
Silicon Laboratories. OCHOBHOW KameHb
NPETKHOBEHUA — [OPOrosM3Ha annapar-
HbIX cpencTe nogoepxku. [1o nocnegrero
BpEMEeH ANA NPOrpaMMUpoOBaHKMA Takux
MUWKDOKOHTpONnepos TpeboBanca yHu-
BepcansHslid apantep USB-DEBUG, Bbi-
COKas CTOMMOCTB KOTOPOro B Nogasnsio-
wem BoONLIWKWHCTBE CNyYaes NpUBoaMna K
OTKa3y 0T WX MCNONbL3OBaHWA W K BbIDOpPY
WHbLIX, NYCTb AAXE C HECKONLKD XyOLUWMMK
napaMeTpaMn MUKPOKOHTPONNEPOB, HE
TPebyloUWX BLICOKUX 3aTpaT Ha 3arpy3ky
NPOrpamMm,

MukpokoHTponnepsl cemeicTea EFMB
OCHALWWAT BCTPOEHHLIM 3arpy3ynkom
nporpamm, JlocTatoqHO NOAKNIOYUTE UX K
komneoTepy (EFMBUBXX — no wHTtep-
deiicy USB, octanbHbie — No uktepdein-
cy RS232), zanycTutbh Ha KOMNbOTEpe
nporpaMmy 3arpy3kum u Heobxoaumbie
kDALl ByayT 3anucadbl B NaMATL MUKPO-
kOHTpONnepa. Mines sra He Hosa. Beay-
e GUPMbi-NpPor3BoaANTENN MUKDOKOHT-
ponnepos AasHO yxe UCNoNbL3YIDT BCTPO-
EHHbIE B HWUX 3arpy3qvku nporpamm, He
Tpebywme NPpaKkTUYecKn HUKakux aaTpar
Ha annapaTtHele cpeacTea nporpaMMupo-
BaAHMUA,

K MUKpOKOHTpONnepam cemencTsea
EFM8 umenTca roToBbieé KOMMNLIOTEPHBLIE
NPOrpamMmbl-3arpy3unkn, HanMcaHHbie Ha
A3bike Python B BWAE CKDWUNTA W BbINON-
HAEMbIE B peXUMe KOMaHaHOW CTPOKKW B
32-paspagHon OC Windows 7 1 8 bonee
noaaHux sepcuax aton OC,

OnucaHua CeMencTea MUKPOKOHTPON-
nepos EPM8 » nporpammMHbix CPeacTe ux
nporpammupoBaHua npusedeHsl B [1, 2].
OpHako tam abconwTHO OTCYTCTBYIOT
NPUHUWNKWANbLHbIE CXeMbl YCTPOWCTB CO-
NpSAXEHUA MUKDOKOHTROMNEPa C KOMMbLIO-
TEPOM ANnA nporpaMmMmuposaHug. Kpome

—
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Toro, B [2] onucawbl HE BCE npo-
rpaMmMHble cpepncrea, Tpebyiowmecs
ANA anexeatHoW paboTel 3arpy3ymka.
B npepnaraemoi crartbLe asTop BOC-
nONHAET ykalanHeie npobensi. MNpu-
BENEeHbI CXeMbl MPOrpamMmMmaTtopoB W
nokasaHo, 4To Heobxogumo AN\
anexksaTHOW paboTel BCTPOEHHOro
3arpy34vka.

CHawana o nporpammMmupoBaHinin
EFMBUB10 u EPMBUB30 no wHTep-
dency USB. B [3] w Gonee nogpobHO
B [4] onucade annaparHO-npo-
rpamMmHbie npeobpasoearenn USB—
SPl Ha Gaze MUKpPOKOHTPONNEepos
EFMBUB10, conpsaraembie ¢ KOM-
neloTepoMm no uHTepdency USB. B
YCTPOMCTBE, Cxema KOTOpOoro noka-
3aHa Ha pwmc. 1, UcnonL3oBan no-
nobHeIW cnocob conpRXeHWs, oaHa-
KO B HEM OCTaABNEHO TONLKO TO, 4TO
Tpebyerca ana paboTtsl 3arpy3quvka.
CurHans! USB nocTtynaT Ha pasbém
XS1 no kabemo, BTOPON KOHEL, KOTO-
pOro BCTaeneH B CTaH4apTHLIA pa3b-
em USB komnsioTepa. Takon kabens
BXOAMT B8 KOMNNEKT NPakTUYyeckw
noboro corosoro TenedoHa, Nnoarto-
My cneuwansHo npuobperaTts ero He
TpebyeTcs.

Pazwvem XP1 npu HeobxoanmMocTi
MOXET CNYyXWUTb ONA NOAKNKOYEHWA
apantepa USB-DEBUG. Opnako
30eCk OH MCNONL30BAH NULWLL ANA TO-
ro, 4Tofsl pa3pewnTs NEpPEBOd MUK-
POKOHTPONNEpa B peXumMm 3arpy3ku
nporpamM. Ans 3toro AocraroyHo
YCTAHOBUTE NEPEeMbINKY Mex [y KOH-
Taktamu 1 1 2 3Toro passéma,

RC-uens R1R2C2C3 npepnHxa-
aHaveHa ana Toro, 4Tobbl COXPaHUTL
HU3KWKM YPOBEHb HaANpPsXeHus Ha
BblBOAE 9 MWKPOKOHTpONNEepa, no
KpaiHein mepe, B TeveHue 40 mkc
nocne nogadv nutasua. 3t1o Tpeby-
BTCH QN8 Nepesofa MUKPOKOHTPON-
nepa B pexum NporpaMmMupoBaHns
NOMOLLLIO BCTPOEHHOMO 3arpy34yuka.

OToensHbIAd WUCTOYHWUK NUTAaHWA
Hanpsaxednem 5 B ans onucawHoro
ycTpoicrea He tpebyercs. OHoO no-
cTynaer no nuHumn V... nHtepdenca
USB.

Mukpokoutponnep EFMBLB12 He
umeeT uHTepdenca USB, noatomy
ero NporpaMMupyroT No MHTepdency
RS232 (COM-nopty komneioTepa).
Cnepnyet 3ameTnUTb, 4TO B COBPEMEH-
HbIX HOYTDYKax (kpome noporux cne-
UMANUINPOBAHHBLIX) TakolA WHTEp-
deic noytm He BcTpevaeTca. B

COBpPEMEHHbIX HACTONbHbLIX KOMMNbIO- °

repax COM-nopT UMeeTcA A0BONBHO

4acTo. OgHako DoiBaeT, 4TO ero pa3bem He
BbiBEAEH HAPYXY, HO TEM HE MEHEE Nnpu-
CYTCTBYET Ha MaTepuHCKOW nhate kKom-
NeOTEPa B BUOE AECATUWTHIPDEBOro pasb-
ema. YTobbl BLIBECTM €ro Hapyxy, B OfMH
M3 cBO0OOOHBIX CNOTOB Ha 3af0HEN CTeHKe
cucTemMHoro Onoka HYXKHO BCTaBWTh
3arnyLuKy CTaHaapTHOro paamepa ¢ pasb-
emom DB-9M, Kk kOTOpOMY NpUCoeanHEH
OTpe30K nnockoro xabens ¢ OTBETHOM
YacTel0 pasbema, yCTaHOBNEHHOro Ha
MaTepPUHCKOR nnare, Heckonbko Aopoxe
MOXHO npuobpecTn roToBYK nnaty C
ogHuM ik asyma COM-nopramum, koTo-
Pyl0 COEOQWHAT C CUCTEMHOW LWHUHOW

KOMNBIOTEPA.

M Hakoweu, CylecTByT npe-
obpa3aosarenu MHTEepEenCcoRB
USB—RS232, 8bLINONHEHHLIE B
Buaoe kabeneil ¢ COOTBETCTBYIO-
WM pa3bémamm Ha KoHuax.
OpHaxko vx paboTty ¢ onucaHHbIM
HUXE nNporpaMmmatopoMm  ans
EFMBLB 12 asTop He nposepan.

Cxema Takoro nporpammaro-
pa, nokasaHHan Ha pMc. 2, He
HaMHOIo CnoxHee naobpaxeHHon
Ha puc. 1, Ona cogepxut RC-uens
R2R3C3 ans 3agepxkn curHana
nepesona MUKPOKOHTpONNepa B
pexXuM nporpaMmMupoBaHna W
pa3vém XP2 ans ycTaHoBKKu nepe-
MbIMKK, paspelwanwen nepesoj
MUKPOKOHTPOMNEPA B PEXUM

. NPOrpaMMUpOBaHKUA U BO3MOX-

HOFO NOAKNIDYEHWA apantepa
USB—DEBUG. CurHansl uHTEp-
denca RS232 RxDM wn TxDM,
umewwme TTJl-ypoBHKM, C pa3db-
éma XP1 nocrtynawT COOTBETCT-
BEHHO Ha BbIBOAL! 28 1 29 Mukpo-
koHTpONnnepa DD1.

MCTOMHWMKOM NWTaKWEro Ha-
npaxeHa 5 B moxer Bbite nio-
Gon crabunuanposanHbin Bnok
NMATAHWA C TAKKUM BbiXOAHBLIM Ha-
NPAXEHWEM NPW TOKE Harpy3sku
100 mA. MHTerpanbHelil ctabu-
nnuzatop LP2950Z-3.3 (DA1)
BNAET ctabunnanpoBaHHoe Ha-
npaxexue +3,3 B, noctynawuwee
Ha BbIBOAb 2 U 3 MUKDOKOHTPON-
nepa, a TaKkxe Ha KOHTakT 4 pa3b-
ema XP1 ons nurasMa nogkmo-
HEHHOr0 K HEeMy YyCTpOWCTBa.
MHAUMKETOPOM HANU4YUA Hanpaxe-
HWA S B B YCTPOWCTBE CNyXMT
CBETOAWOO 3eNeHOro CBe4YeHWRA
HL1 ¢ orpadHu4vBalLiMM ero Tok
pe3vcTopom R1.

MNporpammarop cobfpad Ha
MaxkeTHOWM nnate, BCe coeguHe-
HIWA Ha KOTOPOMW BbINONHEHBL! NPO-
soaom MITP-0,03. MNMockonbky
MukpokoHuTponnep EFMELB12
nmeet kopnyc QFP32 ¢ warom
poiBoaos 0,8 mMm, ana Henocpen-
CTBEHHOW YCTAHOBKWM Ha Takyw
nnary oH Henpuronex. Heobxoan-
Ma NNara-nepexofHuK, Ha KoTo-
POW BLIBOALI ANA BHEWHWX Noa-
KMOYEeHWIA PACNONOXEHLI C WAarom
25 vwnn 2,54 mm. Takan nnara
onucana B8 [3] » [4].

Ins conpRxeHus yCTPOUCTEA,
cxema koToporo naobpaxeda Ha
puc. 2, C KOMNbIOTEPOM NOTpe-
ByeTca WM3roToBWUTL NO CXeme
puc. 3 npeobpasoBartens ypos-

HEeR curHanoe wHTepdenca RS232 s
ypoaHu TTL n oBpatHo. 10T npeobpa3lo-

cobpaH Ha  MuUKpOCxeme

ADM3101EACPZ (DA1). 310 Hepoporas
MUHWATIOPHAA MMUKpPOCXema, Bbinyckae-
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man B kopnyce CP-12-1 paamepsemu
3x3 mm, Tpebyer ana ceoen paboTel TONL-
KO NATL koHaencatopoe (C1—CS) n othum-
YaeTCcH OT pacnpoCcTpaHeHHON MUKPOCKE -
Mbl MAX232 yMeHbLUIEeHHbIM 00 ABYX YKC-
nom kadHanos npeoBpa3oBaHKMA WU NOHK-
KEHHbIM 00 3,3 B HanpsxXeHnemM NMTaHusa,
[Ona curHanoe yposHen TTJ1 n Hanpaxe-
HWA NUTAHWA NPeNHa3HaA4YeH pa3vem X511,
a nna curHanos yposHen RS232 — paawb-
em XP1.

Npeobpasoesartens cobpaH Ha nnare 13
(HONBrMMPOBAHHOTO € OAHOW CTOPOHKI

Tabnuua 1
hexDoot.exe EFMBELEBL _AD(C 1
zAutoscan_Large_Butter_4.hex -0
FMEILBT ADt | h Autoscal L Araea
Butfter_4.etm8
PAUSE
Tabnuua 2
rl‘l T I Wi -"."-; I F
g ALK | &AL can_Lare

cTeknoTekcrtonuta, w3obpaxeéHHoOW Ha
puc. 4 8 macwrabe 2:1. Kabene ero
CEBA3W C KOMNLIOTEPOM CaenaH no cxeme
PMC. D B BUOE KOCWYKKM W3 Tpex cnne-
TeHHbIX npoeoagos MITD, [na Toro 4Tobkl
3axaTtk "KOCWUYKY B KOpnyce pa3vema
DB-9F (XS2), Ha Heeé HapneTs nse [BX-
TPYDKM.

— coeanHnTh BbiBoa C2D MUKPOKOHT-
ponnepa ¢ obum NpoBOaOM;

— NOOAKNOYAUTE NNAaTyY ¢ MAKDOKOHT -
ponnepom k nopty COM komnsioTepa.

Mocne pacnakoskmn apxuea
AN945SW.zip (URL: http://www.silabs.
com/documents/public/example-
code/AN945SW.zip (23.09.2018)) ne-
obxoaumo nepenT B nanky Tools, 8 KOTO-
PO HAXOAATCH ewe Tpym nanku: 3rd party,
Source 1 Windows. B nanky Source, roe
PAcCNONOXEeHsbl TEeKCTsl nporpamm Ha
Aabike Python (painw *.py), Heobxoammo
ckonupoBate OGubnuortexky SLABHID-
Device.dll. Ecnn Ha kOMNbOTEPE YCTAHOB-
nena Security Studio, 3ty BubnumoTeky
MOXHO HAWTKU, HaNnpumep, B nanke
C:\SiliconLabs\SimplicityStudio\
v4 2\developer\sdks\B051\v4.1.2\an\HI|
D Blinky\Host Application Source)
Release v B AOpyrux mecrax nanku
C:\SiliconLabs\SimplicityStudio.

Puc. 6

HUK Byner coobweHo Yncno owwnbok
(Hynesoe B8 paccmarpuBaemom cnyyae).
Mpwu Haxatk Ha NOGYID KNAaBUILY OKHO
3aKkpoeTcH.

Ana 3arpyakM 8 MUKPOKOHTPONNEp
EFMBUB30 ¢aiina EFMBUB3 USBXpress
TestPanel 6.hex rakxe notpebyerca co3-
aate gsa bat-danna. lNMocne 3anycka
dann hex2bootUB3.bat (tabn. 3) cdop-
mupyer ¢ann EFMBUB3 USBXpress
TestPanel 6.efm8. Nepena 3anyckom dain-
na efmBloadUB3.bat (rabn. 4) npoeepsb-
Te, 4uTO Nepemeivka, CoenHAKLLARA BeIBOO

Tabnuua 3

X8 EFMBUB3I_USBXpress
. Panel _6.hex -0 EFMBUB3_USB
BEXDress !l'mli'.'!r'll- _r - afmR

Tabnuua 4
EFMEUR 3 H[-:i

!

arma lDad . exe
xpress_TestPanel_6. et
pdllse

C2D mukpokoHTponnepa c obumm Nnposo-
nom, ycradosneda. B atom cny4ae OC
KOMNBHTEDA ONO3HaeT MWKDOKOHTPON-
nep kak OBesbimandoe HID (Human
Interface) yCTpORCTBO, KOTOpPOE HE OTO-
BpaanTca HKU B "[lucneTyepe ycTponcTe”,
HU CpenM CKPbIThIX 3HAYKOB B NpPasOMm
HMKHEM YrNY 3KpaHa MOHUTOPA.

D:\Keil_vS5\nporpamMma TecT naHeno 6\AN945Sw\AN945Sw\Tools\Windows\efm8load.exe -p
COM1 EFM8LB1_ADC_Lib_Autoscan_Large_Buffer_4.efm8

Download over port: COM1l
@eEEEEACAQAACEE@

Download complete with [ 0 ] errors

D:\Keil_v5\nporpamMa TecT naHenb 6\AN945SW\AN945Sw\Tools\Windows>pause
ANA npoaonkeHua HaxmuTe nwbyi knasuwy

Puc. 7

Bce pe3ancTopbl U KOHOEHCATOPLI B
YCTPOWCTBAX, COOpaHHLIX NO cCxemam Ha
puc. 1 1 puc. 3, Tvnopaamepa 0603 ans
NOBEPXHOCTHOrO MOHTaxXa. KoHaeHcarto-
Pkl A0N¥HE DbITh paccynTadbl Ha HaNp!-
XeHre He menee 16 B. B ycTpoinctee no
cxeme puc. 2 pesncrtopsl — C1-4, koHOEH-
catopsl — K10-176. Ceerognon HL1 —
L-1344GT wnu moboi apyrol 3eneHoro
cBedennn. Mo cdotocHumky Ha puc. 6
MOXHO YDEOWTLCA B MUHUATIOPHOCTH NNa-
Tl npeobpasosarens RS232 — oHa He
BonbLe oBbINHON KAHUENAPCKON CKPenku.,

Ona nporpaMMupoBaHna MWUKPOKOHT-

ponnepoe EFMEBLB12 ¢ nomowso
BCTRPOEHHONO 3arpy3yvka nporpamm
HeobXoaMMOo U AOCTATOYHO caenarte cne-
aywouee;

NOAKNKDYUTE NNATYy C MUKPOKOHT-
ponnepom k nopry COM komnboTepa
yepe3s npeobpa3oBaTens ypoOBHeR;
- coeaMHnTL BeiBOA C2D MUKPOKOHT-

ponnepa ¢ 0bwwmm NPoBOAOM;

— BKTIOYATL NUTAHKE,

AHANOrMYyHLIE NEWCTBUA ANA NPOrpam-
muposaHua EFMBUB 10 wnuw EFMB8UB20:

Hanee cneanyer nepertn B8 nNanky
Windows pacnakoBaHHoro apxuea
AN9455SW.zip, rne pacnonoXenw npo-
rpamma hex2boot.exe — npeobpazosa-
rens annoe w3 popmara * hex 8 nBONY-
HLIA 3arpyxaemein popmart *.efm8 n npo-
rpamma efmBload.exe — coBCTBEHHO
aarpyauuk dannos dopmara *.efm8 8
MUKDOKOHTRONNEP.

MNycte umeetca ¢danwn EFMBLEB1 _ADC
Lib_Autoscan_Large Buffer 4. hex. Yrobuwi
JArpyanTs €ro B MUKPOKOHTPONNEp
EFMBLB 12 no mutepdeincy RS232, Heob-
XOAMMO CO30aTh ABa nNakeTHbix (".bat)
¢anna. @ann hex2bootLB1_Large Buf.bat
(rabn. 1) coapacrt pann EFMBLE1 ADC
Lib Autoscan_Large Buffer 4.efm8. MNpw3a-
nycke ¢awna EfmBloadlLB1 Large Buf.bat
(tabn. 2), pazymeercs, ecnm MHUKPOKOHT-
ponnep NOAKNIOYEH COOTBETCTBYOLLMM
0obpa3omM K KOMNBIOTEPY, OTKPOETCA DKHO,
naobpaxeHHoe Ha pruc. T, B koTopom By-
OEeT yKa3aHo, 4TO KOAbl BhIrpYyXawTCca 13
KoMnNboTEPa 4epea nopr COM1. 3arem
pacTywen cTpokoW cumeonos @ otobpa-
XKaeTcH Xxoa npouecca, a No ero aseplue-

Mocne 3anycka canna efm8loadUB3
bat orkpoerca okHO (pwmc. 8), otobpa-
KAaWEee xOA NporpaMmmMUupoBaHua KU ero
peaynestar. (1o 3aBeplueHn 3arpy3ki B
pasnene USB cnucka "[ducnertyepa ycr-
PONUCTB” NORBWTCA HOBOE YCTPOWCTBO —
USBXpress Device. Kpome Toro, cpenm
CKPLITLIX 3HAYKOBR MNOABUTCA 3HAYOK
ycrponctea USB. Ecnu HaBeCcTu HA HEro
KYPCOp, BCNNbLIBET noackaska "beaonac-
HOE U3BNeYeHne ycTponcrTea .

Ha nepsniid B3rnan, Kaxerca, 4710
coobwenns Ha puc. 7 n puc. 8 kpacHo-
pPEeYWBD CBUAETENLCTRYIOT O TOM, 4YTO CO-
OTBETCTBYKOWME nporpaMmmMmesl 6e3 owin-
DOK 3arpyKeHsl B MUKPOKOHTPONNEDL! M
OyayT paborate. Ho y astopa DLinn HeKo-
TOPLIE COMHEHWA HA 3TOT CYET, NOCKONL-
Ky noareepxaeHna daxkra paborocno-
CODHOCTK 3arpyXeHHbIX NPOrpamMm OH He
uMmen.

Ana YMCTOTHI 3KCNEpUMEHTA © NOMO-
weio agantepa UsSB-DEBUG y mukpo-
koHTponnepoe EFMBLB12 w EFMBUB30
Duina crepra BCA NPOrpaMmMHan NamsaTh
BMECTe C 3arpy3dyvkKkomM 1 3aH0BO 3aHece-
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D:\Keil_vS\nporpamMma TecT naHent 6\AN945SW\AN945Sw\Tools\Windows\efm8load.exe EF
MBUB3_USBExXpress_Test_Panel_6.efm8

Download over port: HID:10C4:EACB
@@RAQAAACAAAAAEAAEAAAAACAACACAACAMOEAACAACAACAEAEEACAAMAAAACAAAQAE

Download complete with [ 0 ] errors

D:\Keil_v5S\nporpamma TecT naHens 6\AN945SW\AN945Sw\Tools\Windows>pause
ANA NpoAOnXeHWA HaxmuTe niobylw Knasuuy

Puc. 8

Ha B HEE nporpamma-sarpyaunk. Panns
3arpy34vMKkoB ON8 BCEX MWKPOKOHTpONNEe-
pos cemencraa EFMb wmewTca B nanke
AN9455SW\ ProductionDeviceHexfiles pac-
NnakoBaHHOrO apxuea AN9455W.zip.

3atem 6GwLina BLINONHEHA NOBTOPHAaRA
3arpy3ka npuKnagHeix nporpaMmm #
BHOBbL NOJIY4YEHbI EUUE#L.U.EHL-‘IH, noKa3aH-
Hele HAa puc. 7 » puc. 8. lNMocne 3toro
nporpammel Deinu 3anyweHsl 1, K Hema-
nomMy YOWBNEHWKD asTopa, WABANLHO
oTpabotann. Kpome TOro, 3ksemMmnnap
mukpokonTponnepa EFM8B8UB30, koto-
Pbid ElWe HK pa3y He nporpaMmmuposan-
cA, Dein npoTecTUpoBaH Ha nNnpeamer
TOro, 3anvcad N B Hero 3arpy3yvk Ha
jasofe-varotosurtene. TecTupoBaHue
NOKa3ano ycnewdyw 3arpyaky nporpam-
Mbl B MUKDOKOHTPONNEP W €€ WaeanbHyo
pabory.

N Hakoreu, paboTocnocobHOCTL Noka-
3anu yCTPOWCTBA C MWUKPOKOHTPONNEPaAMMA
EFMBUB 10, aanporpammMmupoBaHHbIMK TaK-
KE C NOMOLWLID BCTPOBHHONO 3arpy3quka.
Bce ato NO3BOAMNO KOHCTATAPOBATL, YTO
jarpyaynk nporpamm efm8load.exe yc-
NeWwHO NPoOrpaMmMMpyeT MMKPOKOHTPONNE-
pel cemencTea EFM8, v ero MoxHo npume-
HATL, HEe uMena apnantepa USB—DEBUG.

C NOMOWLKD ONUCAHHLIX B CTaThe
CPefCTE MOXHO NPOrpammuposaTbh MUK-
poKoHTpOnneps cemeicrea EPM8, B Tom
4YKucne B roToBOM yctponctee 6e3 otaens-
HOro NporpaMmmMaropa. 310 A3aeT BO3MOX-
HOCThE 00OATUCE D3 AopPOrocTOAWEro
anantepa USB-DEBUG wn cywecTBeHHO
CIKOHOMMTL Ha annapartHbiXx CpeacTeax
nporpaMmMupoBadHna npu  paspabortke
YCTPOWCTB HA MUKPOKOHTpONNEpPax 3Toro
cemencrsaa,

HOBOCTU BELWAHUSA

Paznen segér B. N'YJIAEB, r. ActpaxaHs

POCCHA

ANTAW, PECNYBJIUKA. Paauocrau-
uma "M FM™ wa wactote 105,5 MlNy ¢ ce-
penuHbl oktabpa B adwpe ropopa [ opHO-
Antainck (uwctoyHuk — URL: https://vk.
com/pifmradio?w=wall-23006618 _
2295 (22.10.18)) -

ANTAUMCKMUWN KPAWU. 25 centabps Ha
obwexte cBa3n PTPC 8 r. KameHb-Ha-0bwu
Ha4Yanocs adupHOe BewaHwe panuoka-
Hana "JopoxHoe paavwo’. YactoTa Bewa-
HWA — 103.9 MINy, mowHOCTE Nepenar-
yuka — 100 Br. Tenepb c obbvexkTa CBA3M
PTPC B Kamue-Ha-Obw BewaHwe seayr
yeTeipe paauocTaHuwu. Nomumo Boilue-
ykaszanHon, ato "Paagno Poccun™ (4acro-
Ta Bewawuna — 104,5 MI'y), "Munnuen-
ckafa BonHa" (4YacToTa BewaHua —
101,7 Mly) w "Papuwo™ (vacrtorta sewia-
Hua — 101,1 Mlu).

28 centabps dunman PTPC "Antain-
ckmia KPTIIL” nrakan Tpadcnauuio pagu-
craHuum “[JopoxHoe paavo” ¢ obuvekra
CBA3M B . 3MenHOropcke. Yacrtora eewla-
Hua — 107,7 MMy, MOLWHOCTE Nepenarym-
xa — 100 Br

"[opoxHoe paguo” NONONHWAD CNMCOK
yXe OOCTYNHLIX B IMEUMHOropcke paano-
CTAHUMIA, KOTOPLIE TRPAHCNWMPYIOTCH C 06bL-
exta PTPC: "Paano Poccuwu” (4acrora
Bewarnma — 107.2 MlTu), "Munuuewnckans
BonHa“ (4actoTta BewaHwma — 105,7 MlTu)

Mpumevanne. Bpems sciogy — UTC
Bpema MSK = UTC + 3 v

m "Papwo” (vactoTta sewanma — 102 Mlu)
(ncTovHmk — URL: http://altai.rtrs.ru/tv/
analog/rtrs-nachal-translyatsiyu-
radiokanala-dorozhnoe-radio-v-
zmeinogorske/ (22.10.18)).

Bewanwe pagnoctanuni “Love Radio”
Ha4yanoce 10 oxtabpsa B r. bapHayne —
cTonuue Antanckoro kpas. Yacrora se-
waHua — 91,5 MMy (uwctousmk — URL:
http://www.krutoymedia.ru/news/
5648.htm (22.10.18)).

BEALWWKWPWUA. lNMpoponxaerca akTue-
HOE PA3BWUTHUE PErnoHanNnLHOW CeTH panuo-
ctadumn "Comedy Radio”. 12 okTabps pa-
ANOCTaHUWA 3a3sy4ana B r. Yoe Ha 4acro-
e 103,5 MlNy (ncrounnk — URL: http://
www.gpmradio.ru/news-page/
uid/14447 (22.10.18)).

K cetw BewaHna "Panno [laya” npuco-
enuumunca r. Okrabpsckuin. YacTora sewa-
HWA — 103,5 MlMu (wcTousmk — URL:
http://www.krutoymedia.ru/news/
5656.htm (22.10.18)).

EPHAHCKAH OB/N. B r. BpaHcke 8 Ha-
yane oktabpa noseunocs "Hosoe paguo”.
Bewarnnwe paanocTaHumMn Ha4anochb Ha
yactore 106 MlMu (mcTouHmk URL;
https://www.bragazeta.ru/news/2018/
10/07 /v-bryanske-poyavilos-novoe-
radio/ (22.10.18)).

BYPATHUA. C 3 okrabps B cronuue
Pecnybnukn Bypatua B r. ¥Ynau-Yaa no-
ABMNACHL panuocTaHuna “Ladcon”, yacTto-
ra Bewanns — 91,2 My (MCTOMHUEKN —
URL: https://www.baikal-media.ru/
news,/business/353012/ u http://

NTATEPATYPA

1. AN945: EFMB8 Factory Bootloader User's
Guide URL: https://www.silabs.com/
documents/public/application-
notes/an945-efmB-factory-bootloader-
user-guide.pdf (15.09.2018).

2. MucTpykumna ansa Sthcon Labs
EFMBBB31F16G-QFN24. — URL: https://
di5.rebyte.me/files/gbsX0jISLMBNjOIqupau
yw==,1537026894/1,/4/3/0/9/4/0/AN9455
W.zip (15.09.2018)

3. KyabmuHoe A. Npeobpasoparens MHTER-
¢encos USB-SPI va Gase nosoro 51-CoOBMECTH-
MOro MuUkpokodHTpOnnepa EFMBUBI1
CospemenHan anexkTporuka, 2017, Ne 1, ¢c. 48—
53; Ne 2, c. 48, 49; Ne 3, c. 50-—-57

4. KyabmuHoe A. CBA3b MEXY KOMMBIITE-
POM A MHAKPDOEOHTRONNEPROM. CﬂHﬂE"MEHHhIE‘
EiﬂI'IEI[JEITHhIH U NpoOrpaMmMHeIe EFJ{—'.';.']_EFEH. — M.
Mapnarensctao MNepo”, 2018,

radioshanson.fm/news/radio-shan-
son-teper-v-ulan-ud-e (22.10.18))

BNAODUMWPCKAA OBJN. K cetw Be-
WwaHMa paauoctadumn  Panuo poaHbix
nopor” 15 okTabpa npucoeauHWUNCa r. Anek-
caHapos, 4acrTora sewaHuna — 91 Mlu.

12 okTADpA 3Ta Xe paanocTaHuwa
NoABHMNAGCE B T. KD]‘II:HYFMHE Hd 4acTOoTe
103,6 My, a 10 okTabpas — e adupe
r. NyCe-XpyCcTanbHbin Ha 4acrToTe
96,8 M. 8 oktabpa "Pannmo poaHbix
nopor” Hasano pabory B r. Mypome Ha
Jactorte 97,8 My (uctodrmkm — URL:
https://vk.com/radiord?w=wall-
143202128 6403, https://vk.com/
radiord?w=wall-143202128 6364,
https://vk.com/radiord?w=wall-
143202128 6321, https://vk.com/
radiord?w=wall-143202128 6271
(22.10.18)).

MPKYTCKAX OBN. PanuoctaHuws
“Min FM” na yactote 1046 MINy c cepean-
Hiel OKkTROpPS B adupe r. Bparcka (weTou-
HUKk — URL: https://vk.com/pifm
radio?w=wall-23006618 2295
(22.10.18))

KUPOBCKAS OBJ. 5 oktabpsa dwunn-
an PTPC "Kuposckuit OPTIL" nepesén
TpaHcnauuo panuwoctTaduwy "Paowo LWax-
coH Kupog™ Ha 4acTtoTty 91,2 MITu. lNo nHK-
UMaTUBe BELWATEeNA TpadvCcNauWA 3ITOM
paguMocTaHuMM Ha Yactote 72,44 Miy
npexkpauweHa (MCToMHNK URL: http://
kirov.rtrs.ru/tv/analog/rtrs-perevel-
radio-shanson-v-kirove-v-fm-
diapazon/ (22.10.18))

HOBroPOACKASR OBN. 1| oxktabpsa
B r. Benukom Hosropoae Ha 4actore
102,7 My Hawana sewanume depepans-
HaA pa3roBopHans papvocraHuua "Kom-
COMONbLCkan npaepna”. Hoeropogckoe
mecTtHoe "Paguo 53" npw 3tom csBoé



BELlAHME HEe NpekpallaeT, HO NocnywaTs
ero MoxHo Byaer ToONLKO B HOYHOE BpeMs,
K TOMY X€ COXPaHATCH eXe4YacHble Beinyc-
K HOBropoOACKMX HOBOCTEN.

MepepancHas CceTh paguoCTaHUWUK
"KomcoMonbCckan npasna’ HacYMThIBAET
60 nepeparyukOB NO BCEW CTpaHe,
ExenHesHo 8 adupe 38y4aT camble akTy-
aNbHbIE HOBOCTK, aBTOPCKUE NPOrpaMmel
C y4acTWeM W3IBECTHLIX Teéne- U paagvose-
ayuimx, npsMmele adupsl © y4acTUemMm rnae-
HbiX 3BE34 wWoy-bu3Heca U HbOCMenke-
POB HA CaMble OCTPLIE TEMB! (MCTOYHMK —
URL: https://vk.com/novgorodtv?w=
wall-16840961_23002 (22.10.18)).

HOBOCHUBUPCKARA OBN. B Cubup-
CKOM pPernoHansHOM UEHTpe 3aBeplueHb
paboTel N0 3aMeHe pPaauoBELLaTENLHOMO
nepenar4vka YKB-aunanazona "Mukporek
TFR30" Ha coBpemeHHbld nepepaT4ymk
"Mukporexk TF200" npowssoacTea HOBO-
cubupckoro npegnpuatia “Mukpotex”,
15 okTabpa HOBLIA nNepeparyuk Havan
SPUPHYKD  TpadHcnauuk paguokadana
"Pagwo Poccumn™ Ha yacTtote 102,4 MMy 8
n. Mponerapcknin OpasHCkoro panona. B
CBA3W C yBENWYEHWEM MOLLUHOCTU nepe-
natymka ¢ 0,01 no 0,2 kBT 1 BLICOTH! NOA-
Beca aHTeHHbl ¢ 63 oo 98 m B HOBYIO 30HY
OXBata nonanu MUKPOPETPaHCNATOP.I
"Pagwo Poccun”, pacnonoxeHHble B Ha-
cenéHHbix nyHktax basoso u bonble-
HUKONbCKOEe (McTtounue — URL: http://
novosibirsk.rtrs.ru/prof/rtrs-
region/newspaper/novyy-
peredatchik-nachinaet-translyatsiyu-
radio-rossii-mv-v-proletarskom-
ordynskogo-rayona/ (22.10.18)).

PA3AHCKAR OBN. C 4 oktabpsa B
r. Muxannose 3apaborana paguocTaHums
"Perpo FM". Panee ona Bewana Tonkko 8
ropogax: Psasanu, Crkonwune, Kacumoee,
Cacoee v 8 nr7 LLunose. Tenepb xutenu
Muxainnosa M ero OKpPecTHOCTEN MoryT
nocnywarte My3asiky 70-x, 80-x 1 90-x ro-
nos Ha sacrote 102,8 My (MCTO4HMK —
URL: https://www.rzn.info/news/2018/
10/10/v-mihaylove-zarabotalo-retro-
fm.html (22.10.18)).

CAMAPCKAR OBN. ©uanan PTPC
"Camapcknin OPTINL" 2 oktabpa Hauan
TpaHchnauuw paguwoctadHuwm "Pagwona”
B r. Camape. Yacrora sewaHuwna —
96,3 MlNu, MOWHOCTL NepeparyMka —
1 kBT, pexum BewaHwAa — exenHeBHO,
Kpyrnocyto4Ho (ucrtovwmk — URL:
http://samara.rtrs.ru/prof/rirs-
region/newspaper/rtrs-nachal-
translyatsiyu-radiostantsii-radiola-v-
samare/ (22.10.18)).

CAXANTUHCKAR OB/. CeTtb BewWaHWA
paguocTaHumn “Pagwo WMckarene”™ npo-
aonxaet pacwwpatecA. CkOpo OHO 3a-
3By4uT B r. KOxHo-CaxannHcke Ha 4acToTe
91,5 My, (uncrtounnk — URL: https://
radioiskatel.ru/all-news/radio-iskatel-
poyavitsya-v-yuzhno-saxalinske/
(22.10.18)).

TOMCKAS OBJ. Panee coobuwanocs,
yto "[opoxHoe paawno” 1 oktabpa npe-
Kpatuno BeuwadHue (B cocTase xonauHra
"MKP-meana”, kyna sxonat "Paguo Cun-
6ups” u "Paano Bana") B Tomcke Ha
yactote 101,3 Mlu. Oceoboaueluyiocs
BonHy 3aHano "Paawo Baua”, kotopoe
pavee pabotano 8 Aawmanasone OIRT
(65,9...74 MI'u).

Ha paHHbIA MOMEHT 3aBepluaeTtcs
ohopMIeEHWE NOKYMEHTOB Ha BellaHne

"[opoxHoro paguo” Ha 4actoTte 98,4 My
g Tomcke. 310 Bynert yeTeépras paguo-
CTaHUMA B AaCCOPTUMEHTE TOMCKOro
¢unmana EMI B pononHenne k "Espone
Mmoc”, "Perpo FM™ 1 "Paguno 7 Ha cemu
xonmax” (uctounmk — URL: https://
www.riatomsk.ru/article/20181006/
dorozhnoe-radio-tomsk/ (22.10.18)).

YOMYPTUA. 1 oktabps "Pagwuo Baxa™
Ha4ano CcBOE BeuwaHne Ha 4acToTe
93,9 MINy 8 r. Mxescke. KpynHenwasn pa-
OMOCeTs ycnena 3axeatute yxe Oonee
170 ropoaoBe U HAceneéHHbIX NMYHKTOB Mo
BCEW CTpaHe, B YCNe KOTOPbLIX OKa3anach
u ctonmua Yamypram (mctousmk — URL:
http://komos.media/2018/10/01/
zapusk_radio_vanya/ (22.10.18)).

XABAPOBCKWMU KPAMWN. K cetu ropo-
AN0B Bewawus paguwoctadHumu “Love Ha-
dio” 10 okTabpa NpUcoegUHUNCA BTOPO
no BenuyuHe ropon XabapoBckoro kpas
Komcomonsck-Ha-AMype. Yacrorta se-
wadma — 104,1 Mlu. B 3ToT Xe neHb B
KomcoMmonsCke-Ha-AMype nosBMNOCH
"Pagno [ava” Ha uvactote 107,2 Mly
(ncrouHuk —  URL:  http://www.
krutoymedia.ru/news/5648.htm
http://www.krutoymedia.ru/news/
5650.htm (22.10.18)). B

XAHTbl-MAHCUMNCKMKM AO. Papuo-
cranums "Mu FM" na wactore 87,8 Mly ¢
cepeauHbl oktabpa B adwupe r. Huxne-
papToecka (ucrtounuk — URL: https://vk.
com/pifmradio?w=wall-23006618 _
2295 (22.10.18)).

3APYBEXHOE BELWWAHUWE

B nocnegHee BockpeceHwe OkTAOPS
ONA  MexXOyHapoaHbiX paguocTaHuMiA
HAYMHAETCA 3UMHWIA BeuwAaTenbHLIn ce-
30H, B 3apybexHbix oduUMaNbHBLIX M3na-
HWAX OH Ha3siBaeTca B'18. Yawe Bcero
W3MEHEHWA CBOAATCA K nepexony Ha
Bonee HU3KMe YacToTkl, 4em netom. OKoH-
yanme 3aumuero ceaona 30 mapra 2019 .
M Hanocnenok HanoOMWHaHME, 4YTO 4acTo-
Tel MOrYT BbiTk M3MEHEHLI BEWaTenaMu
M3-33 NOMEX UK NNOXOro NPOXOXOEHUNA
cuarHana,

ANACKA. Haxopswasca Ha AnAcke
pagwoctaHuma KNLS ("The New Life
Station”, npuHaANEXUT K Opradu3aumm
"World Christian Broadcasting”) B 3umHem
ceaoHe Byner BECTH PENUIrMO3HbLIe Nepe-
0341 Ha PYCCKOM R3kLIKE N0 CNeayouiemy
pacnucanmio: 8 09.00, 11.00, 15.00,
16.00 » 17.00 na yactote 7370 klNuy. Bece
nporpaMmmsl NPOAONAKUTENBHOCTLIO OOWH
yac. Nepepatynk mowHocTeio 100 kBt
pacnonoxeH B mectedyke AHkKopP-TOAHT,
BellaHWe OxXBaThiBaeT NanbHEeBOCTOYHbLIN
permoH Poccwwm (mctouwnmk — URL:
http://knis.net/rus/schedule.htm
(22.10.18)).

UCNAHUWUA. C 28 oxtabpa o0O6bEM
pewanmna "Radio Exterior de Espaca”
(REE) 8 ByaHue nHu BO3pacTer ¢ 4eTbipex
00 BOCbMMW 4AcOoB B feHb. Takim 0bpa3som,
NPakTU4ecKk NONHOCTLIO NOKWUHYB KOPOT-
KME BONHbL!I HECKONLKO NeT TOMY Ha3aj,
CTaHuwWs BO3BpalLaeTcs C yBenu4eHuem
Yyucna TpaHcnauMin. MHOCTpaHHbIX A3bIKOB
B pacnucaHiyM noka HeT, BCE BewlaHuve
TONLKO HA MCNAHCKOM A3bIKEe,

B nanpasneHun CesepHOn mn KxHOR
Amepukn REE Bynet tpancnuposate ne-
penaYn C noHeaensLHMKa no NATHWLY C
19.00 po 03.00 va vacrorax 11940 wn

9690 «ly. C noHegeneHUKa MO NATHWUY
ana 3anagHoin Adpukm 1 KDxHoW ATnaH-
Tk, Bnuxnero Boctoka, aksatopun K-
auickoro okeaHa — ¢ 16.00 go 24.00 Ha
yactorax 11685 u 12030 klMu. Mo cy660-
TaMm u BockpeceHsam BewanHme REE — ¢
15.00 po 23.00 Ha uacrorax 12030,
11940, 11685 1 9690 klMNy B HaNpasneHuax
IOxHOW A3uu n BnuxHero Bocrtoka, Ox-
HOW Amepuku, 3anagHoin Adpukn 1 Kx-
HOW ATnadTkn, CesepHon AMEpUKM COOT-
BETCTBEHHO ANA KaAXA0W 4aCTOTh (MCTOM-
HuE — URL: http://www.rtve.es/radio/
20181019 /radio-exterior-espana-
amplia-emisiones-onda-corta/
1821780.shtml (22.10.18)).

KOPER. Yacoewie nepepaun "KBS
World Radio”™ Ha pycckom fasbike Gyoyr
BLIXOAWTE B adunp exegHesno ¢ 13.00 po
14.00 Ha yacToTe 9645 kl'uy v ¢ 18.00 oo
19.00 — Ha 4acToTe 6040 klMu.

30-mMuHyTHBIE Nepenaqwn BynyT TpaMc-
NMPOBAaTLCH exXeaHeBHO Ha 4acrore
738 kf'u (Mockea »n lNogmockoBLE) B
17.30, 20.00, 01.00, 06.00, 09.30 » 14.00,
B atom pacnnucardmi BO3MOXHbI M3IMEHE-
HWA (ucTodHk — URL: http://world.kbs.
co.kr/service/program_notice_view.ht
m?lang=r&procode=one&bbs=one_no
tice&no=27329 (22.10.18)).

MAOAMACKAP. Pagnoctarums "Mada-
gascar World Voice” (MW, npuHagnexmt
k opraHu3aumm "World Christian Broad-
casting”) 8 3MMHEM CE30He 3annalvnposa-
na TpaHCcnAuMK NporpamMM pennMrnosHoro
COaepXKaHnAa Ha PYCCKOM A3LIKE C MCNONb-
30BAHMEM NepefatyvkoB MOWHOCTEID
100 kBT no cnegywowemy pacnucaHuio:
18.00 — 19.00 — Ha yactoTe 11885 kly,
19.00 — 20.00 — na wactore 9690 xlMy.

B arom cezoHe, NOMUMO aHr NMACKOrro,
MCNAaHCKOro, KuTanckoro, apabckoro w
pycckoro A3eikoe, nobaeunoce BewaHue
Ha nopTyransckom aAsbike ana KOxHon
AMEDPWMKW, nporpaMmma ONWUTENBHOCTBLIO
OAWMH Yac noaroTasnMBaeTca Kk 3pupy B
Bpaaunnun (nctounnk — URL: http://knls.
net/rus/schedule.htm (22.10.18)).

NPUOHECTPOBBE. B anmHeMm Bewa-
TENLHOM Ce30HE NPOAONXKUTCA KPYyrnocy-
TOYHAA TPaWHCNAUMS Nporpamm POCCHA-
CKOW WMHPOPMAUMOHHOW paanocTaHumm
"Bectun FM" Ha cpeaHeBONHOBOW 4acToTe
1413 xl'u c nCNonL30BaHKem paguonepe-
natymka B [puOHECTPOBLE MOLWHOCTLIO
500 kB,

PYMbBIHUA. "UHTeppaguo PymbiHua™
Ha YKPAUHCKOM A3biKe B 3UMMHEM CR30HEe
gewaer ¢ 16.00 po 16.30 »w ¢ 18.00 no
18.30 Ha yacrore 5955 kl'u, ¢ 20.00 no
20.30 — na vactore 5930 kMU (MCTOYHMK —
URL: http://www.rri.ro/uk_uk/pages/
home (22.10.18)).

"MuTeppanno PyMblHUA" HA pPYCCKOM
A3blke B 3umHem ce3one ¢ 05.30 po
05.56 — Ha yactotax 5940 (DRM) wn
7330 klMNu, c 14.00 no 14.56 — Ha wacToTax
7410, 9570 kT'u n ¢ 16.00 po 16.26 — Ha
yactoTtax 6030 (DRM) v 9800 klu. ABBpe-
Buatypa DRM obBo3xavaeTt BelwaHwe B
DRM-dopmarte (McTouHuk — obbaBnexne
PaguoCTaHLMK).

TYPLMA. "Tonoc Typunu™ Ha pyCCKOM
A3blkeé B 3MMHEM Ce30HE, Kak U B Npo-
Wwnom roay, B adupe 0aMH Pa3 B AeHL C
14.00 po 15.00 Ha yacrote 9410 klu,.
MowmocTs nepeaatymnka — 500 kBt (mc-
TouHuk — URL: http://www.trt.net.tr/
russian/content/Chastoty (22.10.18)).
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Mpuém crarei: mail@radio.ru
Bonpocsl: consult@radio.ru

PAOAMO Ne 12, 2018

QKBAOOP. Papwoctawuyma “Tonoc
Anp” (HCJB) B 3uMHEM ce30He nnaHupy-
eT MCNoNL30BaTe BOoNee HUIKYID YacToTty
NO CPaBHEHWD C NpeabiaywmuMmn roaamm.
JTO CBRAIAHO C NNOXUM NPOXOXAEHWEM Ha
BbICOKO4YACTOTHbLIX AMana3oHax B cepenn-
He 3umbl. "Tonoc AHg” Gyner B adupe Ha
yactoTte 9500 kl'y ¢ 15.30 go 16.30 no
cybbotam ¢ ucnonb3osadnem 100-kuno-
BaTTHOro nepenaryuka B8 Nauen (lep-
MaHud ), PaHee crtaHuus wucnone3oBana
nepefawowmin  uenwtp B8 Moosbrunn
(AscTpun). Mepewie 30 MuH BewaHwe
MOET Ha PYCCKOM fA3bIKE, Cneaywuiue
non4yaca — Ha YeYeHCKOM (MCTOYHMK —
nHdopMayuna OT rnasHoOro penakropa
CTaHuumn).

Xopowero npuéma u 73! L]
. MOOYNBHAS® PEKNAMA
L R I A TRSNTN NPT

XUT NPOAAX! Mpubop ann
TECTUPOBAHWA SNEKTPOHHBLIX KOMNO-
HEHTOB (TPaH3MCTOPbLI, AMOabLI, TUPWC-
TOPbI, KOHAEHCATOPLI, PE3UCTOPLI,
mHayKkTUBHOCTKM KW ap.) "TPAH3MC-
TOP TECTEP-M2" — 1950 pyb.

— UHTEpHET-paAnONPUEMHWK
IRWF-320. PanuwokOoHCTPYKTOP.
Mpuém no Wi-Fi, beckoHe4yHoe 4yucno
ctaHunid, Butpeirt no 320 k6/cek,
Arduino cosmecTuMmbln — 2345 py6b.

HaGop aperanei kopnyca
Tpanauctop Tectepa-M2 — 525 pyb.

— Undpoean wkana DSO018A ans
TpaHcueepa / MYacrotomep A0
90 MlIu — 1500 pyb.

— Hoewnuwka ce3ouna! [lnara
gcTpansaemoro manorabapuTHOro
yactotomepa FC50 o1 1 Ny po 50 My
ONA Bawux yctponcTe (cobpanHas wm
HACTPOEHHAA), TEPMOKOMNEHCUPO-
BAaHHLIW ONopHbIR reqepartop TCXO,
AUCKPETHOCTL oTcyéTta 1 Ty BO BCEM
onanasoHe, usetHon rpaduyeckun
KK-pucnneia — 1495 py6.

— XUT NPOAOAX! Mnata wac-
Totomepa FC1100-M2 ot 1y no
1100 MlNy, (cobpanHas W HacTPOEeH-
Hag), 28xoma: O0.50MIMy w
1...1100 Mlu, TepMOKOMNEBHCUPOBAH-
HblA onopHeld reHeparop TCXO, pery-
NUPOBKa YPOBHA, UBETHOW rpadwm-
yeckvn XKK-nucnnen, BCTPOEHHbIW
TECTEpP KBAapuesbiXx pPe3oHaTopoB
1...25 MlNuy, oaHOBpeMEeHHDE namepe-
Hue 2-x yacTtotr — 2550 pyb.

— Habop neranen kopnyca 4acto-
Tomepa FC1100-M2 — 525 py6.

3AKA3BIBAWUTE no tenedony
8 (916) 029-9019
c 9-30 no 18-00 MSK,

no e-mail: zakaz@dessy.ru
WK Ha canTe www.dessy.ru

MeyaTHbie nnaTtel, HA60PLI K MOaYNK
Nanzap, DJ200, Muunamn,

www.zwuk-serwis.narod2.ru

NopaboTka "aNneKTpoOHHOM

Harpys3kKkum”

A. KAPIMAYEB, r. Xeneanoropck Kypcko#n obn.

NeXTPOHHAaA Harpya3ka, cobpadHas no

cxeme, onybnMKkOBaHHOW B MOeNn
craree "AMnepmerp — [ATYMK TOKA B
anexTpoHHoW Harpy3ke” ("Paguo”, 2017,
MNe 9, c. 25), paboraet TOnLkO Kak crabu-
nu3artop Toka. HO B HEKOTOpPbLIX Cny4anx
Heobxoammo, 4Tobbl OHa Bena ceba kak
0OblkHOBEHHBLIA  pe3ucTop. HenasHo
MMEHHO TakoW pexum noHagodbunca wu
MHe. Ytobel peaniioBate ero, ynanoch
nopabotate yxe coOpaHHYK KOHCTPYK-
LMK, BHECA B HEE NULb HebonbliKe name-
HEHWS.

Y 1ex yatatenen, KoTopwie yxe cobpa-
N 3NEKTPOHHYKD HArpyaky no npexHen
cxeme, ee ycOBepLeHCTBOBaHne 3alMeT
Bcero napy uvacos. Camoe cnoxHoe —
HAWTK HA NepegHen naHenu MecTo AnA
NEPeKnioYaTens 1 ewe oaHoro nepemMeH-
HOroO pesuncropa.

Ha cxeme popaboTtkn, npencrasneH-
HOW Ha pucyHke, naobpaxeHa TONbLKO Ta
YAaCTh MWMCXOAHOW CXEeMbl 3INEeKTPOHHOW
HAarpy3kW, B KOTOPYK BHECEHLI WaMmeHe-
HUA. OHM M BHOBL BBEAEHHLIE INEMEHTHI
n3006paxeHbl XUPHLIMKA NUHWAMK, Pa3sop-
BaHHbLIE CBA3N OTMEYEHLI KPACHLIMK KpecC-
Tamu, MNOo3nUNOHHBIE HOMEepa BHOBL BBE-
NEHHLIX INEMEHTOB NPoAONXaT Hymepa-

darem HyxHO [006aBUTbL HECKONbLKO
ANEMEHTOB — NOCTOAHHLIA peaucTop R14,
noacTpoeyHbiin peanctop R16, nepemen-
Huild pe3ducTtop R15, crtabunutpon VD2 1
nepexnoyarens SAZ2, kortopeiia Oyper
3anapath pexum paboTel INEeKTPOHHOW
Harpy3km nubo kax ctabunuaaropa Toka,
nubo kak pesnctopa.

MNpu nepexknwyarene SAZ2 B nonoxe-
HUK, NOKAIAHHOM Ha CXEME, ANeKTPOHHAaRA
Harpy3ka pabortaetr kak crabunusatop
TOKa. JTOT pexuMm noapobHo onucad B
paHee ynoMsaHyTon cTatbhe. Ho HekoTopbie
oThidna DyoyTt B pabore Tepmo3alimTsl.
Mocne nepekoMmmyTaumn pesuctopos R4
M BR5 nexonoe OY DA1.1 ypoBHM HANpAXE-
HWUA Ha ero BuiX0Ae CTaHyT WHBEPCHbLIMIA
no cpasHeHWo C npexHumu. [Npm Hop-
ManeHoOW Temneparype TpaHaucTtopa VT4
3necs Bynet HM3KWIA YPOBEHb Hanpaxe-
HUA. MNpu 3ToM TpansucTop VT1 3akpuiT 1
He BnuWAeT Ha paboTy SNeKTPOHHOW
Harpy3ku. Ceetopgmop HL1 BeikmoueH.
Ecnn xe temneparypa ynoMsHyTOro TpaM-
3UCTOPa NPEBLICAT YCTAHOBNEHHOE NpW
HanaxuweaHWK NOPOroBoe 3HaYeHue, ypo-
BEHL HanpaxeHua Ha sBoixoge OY DA1.1
CTAHeT BbICOKKMM, TpaHaucrtop VT1 or-
KpOeTcA 1 3awyHTupyeT uens RIRT11R12,

LK CTapbIX. HanpsxeHue Ha HEWHBEPTUPYIOLWEM
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Bort kakyw nocnegosarensHOCTb Qen-
CTBWUIA HYXKHO BeINONHWTB B yXe cobpaHHoW
3NeKTpoOHHOW Harpy3ke. [pexne Bcero,
cnenyeT yaanuTe C NAatel TpaHanctop VT2
n peauctop RB. KoWTakTHeie nnowagxu
ONA KONNekTopa u 3IMATTEpPa 3TOrD TpaH-
3MCTOpa COEAMHUTE NEPEeMbLIMKOW, noa-
KNOYMB 3TUM NEBLIA NO CXeMe BhLIBOaO
peauctopa R10 k MuHycosBOMY npoBoay
nuTaHua. AHoa ceetoamona HL1 otkmo-
YKUTL OT NMKOCOBOrO NPOBOLA NUTAHUA M
coenuMHuTh ero ¢ ewisonom 7 OY DA1.1.
YMEeHbWUTE CONPOTUBNEHWE pe3ucTopa
R7 no 3 kOm, a peauctopa R9 — go 1 kOm.,
Neswiit No cxeme BbiBOg pe3ucTtopa R9
OTKMO4YATL OT BeiBoaa 7 OY DA1.1 w co-
eAuHUTL C KONNeKTOpoM Tpad3ucTopa
VT1. Omnaate npaesie NO Cxeme BuliBOAk
peauctopos R4 u R5 ot suiBogoe S 16 OY u
NPUNaaTs Mx oBpartHo, NOMEHSB MECTaMMW.

Bxone OY DA1.2 o4eHb CUNLHO NOHWUIWUTCH,
NO3TOMY YMEHBLUMTCH HANPAXEHWE Ha ero
BbixOoae. Tpauauctopw VT3 wu VT4 Byoyr
3akpbiTel. ECTECTBEHHO, CUrHANW3upya O
neperpese, BoYuTca ceetoawon HL1,
XOo4y OTMETWTbL, 4TO ECnKu Tepmo3awmTa
Guina HacTpoexa no nopaboTkn INeKTPoH-
HOW Harpy3ku, nepedHacTpavBaTb e€ He
NPUAETCA.

[Nockonkky TEenepk NpU HOpPMansHON
Temneparype Tpad3uctopa VT4 Hanps-
KeHue Ha seixone OY DA1.1 Hu3koe,
HanpaxeHue oAna NoaaYy B Uens yCTaHoB-
KW TOKA Harpy3aku npuwnock nonyyYdTs C
MOMOLLLIO NapamMeTpuyeckoro ctabunuaa-
Topa R14VD2.

Ecnu nepesectu nepexnioyarens SA2 8
HUXHEE N0 CXemMe NONOXKEeHWe, Hanpraxe-
HUEe Ha HeuHBepTupyLwwia Bxon OY DA1.2
CTAHET nOCTYyNnare C WCNbITLIBAEMOro



WCTOMHWKA, NOATOMY NPU €ro yeenu4yeHin
TpaH3aucTop VT4 Oyper oTKpbiBATLCA
bonelie, COOTBETCTEBEHHD YBENUYMBARA TOK
Harpy3ku. MNpu yMeHbLWEHUK HANDAXEHWNA
TOK Oyner ymeHblwaThCA. 3Ha4uT, 3nex-
TPOHHAaA Harpyaka ctaHert sectu cebs kak
0BLIMHBLIA PE3UCTOoP.

Tenepsb o peauctopax R15 1 R16. deno
B TOM, 4TO OONYCTUMbIA TOK KONNEKTOpa
TPAH3UCTOPa B AKTUBHOM pPexuMe Tem
MeHbLUE, Yem Bonblie HaNpPAXeHWe Mexay
ero KONNeKTopom u amuttepom. Tox 10 A
Ge3onaceH ans TpaHaucTopa KT819IMM ¢
XOPOWKUM TENNOOTBOOOM TONBKO NpWU
MCNBITAHWK DNOKOB NUTAHWUA C BLIXOOHLIM
HanpaxeHunem He bBonee 9—10 B, no-
CKONbLKY B 3TOM Cny4Yae nonycrumas pac-
ceMBaeMan 3TUM TPAH3UCTOPOM MOLLL-
HocTe pasua 100 Br. MNpu ucnbiTaHim
WCTOYHWKOB HanpsaxeHus bonee 10 B mak-
CUMAanbHLIA TOK AonxkeH BbiTh Nponop-
LUMOHANBHO YMEHbLUEH: NPU HaNpPRXEeHnn
12 B OH HE AOoNnXKeH (C HeKOTOPbLIM 3ana-
com) npesuliwate 7,5A, a npn 48B —
Bcero 1,9 A. MNoacrpoeyrbiM pe3ncTopom
R16 npeaoTepawlaldT yCTaHOBKY CAMLLKOM
BONBLWOro Toka Harpy3ku B PEXUME ero
ctabunu3aumn, a BMECTe C NepemMeHHbIM
peaunctopom R15 — B pexume 3KkBUBaANEH-
Ta pesucTopa. ITO 3awMmuaeT ot Ypes-
MEPHOMO YBENWHEHWA TOKa npu HeocTo-
POXHOM BpaLLEHWIA ero OCHOBHbLIX Peryns-
Topoe. MNpu xenaHun MoxXHO cHabauTe
pe3ncTopsl R15 1 R16 wkanamn.

HanaxwusanHne popaboTaHHOW 3nek-
TPOHHOW Harpy3kuM 3aknoyaeTcs 8 ycra-
HOBKE MakCMManbLHoro Toka Harpyskm 10 A
B pexume ero crabunuaaumm npu exon-
HOM HanpaxeHun 5 B. [lna 3T0ro ycraHo-
BuTEe nBuxkw peawctopos R11 1 R12 8
nonoxeHne, COOTBETCTBYWUWEEe MWHK-
ManbHOMY TOKY Harpyaku, a ABUXOK noa-
CTpOeYyHOro peancrtopa R16 — B nonoxe-
HUE MAKCUMANLHOro CONPOTUBNEHWA.
MNepeseanTe INEKTPOHHYID Harpyaky B
pexum ctabunuaaumm Toka. NogknounTe
K HeWl, cobniogan NoONAPHOCTL, WCTOYHUK
HanpaxeHna S5 B ¢ ponyctimMmbeiM TOKOM
Harpy3km we menwee 10 A. lNpexkpacHo
NOAOMAOET KOMMNBIOTEPHLIA BNOK NUTAHKSA.
Amnepmerp PAT ponxed nokasarb OTCYT-
CTBME TOKa Harpyaku. [lepemecturte
ABUXKW nNepemMeHHbix peauctopos B11 u
R12 B nonoxeHue, COOTBETCTBYyWLULEE
MakCUMansHOMY TOKY Harpy3ku, npu 3tom
nokaszanma amnepmetrpa PA1 He A0NXHbLI
npeswicuTe 10 A. 3arem, ymeHblUan BBeE-
NEHHOE CONPOTUBNEHWE NOACTPOEYHOro
pe3uctopa R16, ysenuuste toxk oo 10 A.
Ecnu ncnons3oBars amnepMeTp ¢ npene-
nom wamepenun Gonswe 10 A, TO npw
HanpsaxXeHun 5 B MOXHO yBENW4UTL Npe-
NenbHbIA TOK Harpy3km oo 14...14 5 A,

B 3aknio4yerne 0CTaHOBNKCE HA Npasun-
nax paboTe C ANEKTPOHHOW Harpyskom,
KOTOpble cheayet cobnwopate, 4T06LI He
BLIBECTW €€ U3 CTPOA NPW MCNbITAHWUAX
MCTOMHUKOE Hanpaxexuna Bonee 5 B.

Ecnu BuixoaHOE HanpsxeHue npose-
PREMOro MCTOYHWMKA He npesbiluaeTr 9 B, a
Harpyaka paboraer B pexume crabunuia-
LMK TOKA, TO BLIBECTU €6 M3 CTPOR NPaKTK-
Yecku HesoamoxHO. Beas npu Hanaxusa-
HUKM Obin yCTaHoBNEeH nNpenenbHbid TOK
Harpy3ku 10 A. Takon TOK M paccewnsae-
Mas Ha TpaHaucTope mowHocTe 90 BT He
NPeBLILLAIT A0NYCTUMbIX ANS TPAH3WCTO-
pa KT819rM auauwenmin (|, na=15 A,
P, max=100 BT).

Mpn HanpaxeHnn Gonee 9 B npesbi-
CUTL QONYCTUMYHD pacCeusaemyid MOLLL-
HOCTh BNOMHE BO3MOXHO [laxe B pexume
crabunnaauum Toka, A koraa anexTpoHHan
Harpy3ka pabortaer 8 pexume pesucropa,
BLIBECTU €€ M3 CTPOA MOXHO Naxe npu
Hanpsxes 6 B, notoMy 410 B 3TOM
pexXuMe TOK Harpyskm HU4em He OrpaHu-
YyeH. K COxaneHwd, ero Hene3ns orpaHn-
4YWUTL NPOCTbIMK cpeacTeamMu. Ho 1 ycnox-
HATL KOHCTPYKUWIO, C MOEIA TOYKKM 3PeHNns,
HE CTOMT. JNEeKTPOHHAA Harpy3ka He ToT
npubop, KOTOPLIM MNONL3YKOTCA NOCTO-
AHHO., HeoBxoammo npocto cobmoparte
onpeneneHHbIe Nnpasuna.

Mepen BKAKYMEHWEM 3NEKTPOHHOW
Harpy3ku 8 CetTb NOBEPHNUTE PYYKW nepe-
MEHHLIX PEe3WCTOPOB YCTAHOBKM TOKa B
NONOXEHWA, COOTBETCTBYIOLLWE 8ro MUHK-
MyMYy, a nepeknoyvarenem SA2 ewibepure
HYXHbi pexum pabotel. Tonbko nocne
3TOrO NOAKMNIOHANTE Harpy3ky K cetun. 3a-
TeM, ewe pas ydteamBlunCE B NPEBUNEHOM
NOoONOXeHW pPy4ex HEQEMEHHHI pe3ncTo-
POB, NOAKNIO4YaNTE UCCNenyembsii UCToM-
HUK, cobmonans nonapHocTe. Bonetmerp
PV1 nokaxer ero Hanpsxewue. Amnep-
metp PA1 ponxeH noka3aTe OTCYTCTBUE
TOKa Har py3ku,

B pexume "Peanctop” nnasHo nopep-
HUTE PY4YKYy NepeMeHHoro peaucrtopa R15,
a B pexume "Crabunuaarop”™ — pyuky
nepemMeHHoro peauncropa R12 Ha Hebone-
WOW yron B CTOPOHY YBENWUYEeHWs Toka.

Hanp., B MaKc. ToK, Hanp., B Makc. ToK,
A A
5 15 30 3
10 9 36 2.5
12 1.5 40 2,2
15 6 48 19
24 i8

Jarem nNNaBHo NOBOPAYMBANTE PYuKY
nepemMeHHoro pesunctopa R11 B ctopony
YBENMYEHWA TOKA, NOoka amMnepMmeTp He
NOKaxXer HyxHoe 3HaueHnwe. Ecnu TOK
HEAOCTATOMEH [laXEe B KpanHeM BEepxXHem
Nno cxeme NONOXEeHWW OABUXKA NepemeH-
HOro peauctopa R12, yeennysre ero, epa-
Wian B CTOPOHY YMEHbLUEBHWR CONPOTUBNE-
HWA PYYKY NepeMedHoro pesuctopa R15
(8 pexume "PeaucTtop”) unn noacTpoey-
Horo R16 (B pexume "Crabunuzarop”).

Mepemewiats ABUXKW pPe3UCTOpOR
Heobxoaumo NNaeHoO U Ha Hebonbwwe
yrnbl, 470661 PE3KUM YBENWYEHWEM TOKA He
BLIBECTH W3 CTPOR Tpawauctop VT4,
HeobxooMmo BHMMaTENLHO CNeguTe 3a
TEM, 4TOOBI NpOM3BEAEHWUE TOKA Ha Hanps-
KEHWE UCCneayemoro WCToYHWKa He npe-
BLICUNO AONYCTUMOW MOLWMHOCTW paccen-
BaHua TpadHaucTopa VT4, Pexomenayw
pacnevartate Tabnuuy 3asMcumocTi no-
NYCTUMOro TOKa OT HanpaXeHWs 1 Hakne-
MTh €€ Ha NepeHInly NaHens N Bepx-
HIOK KPbIWKY KOPNyca 3nexKTPOHHON
Harpy3ku. ¥ paccuuTbiBan TOK UCXOOA M3
AONYCTUMO pacCernBaeMon Ha TpaH3u-
ctope mowHoctr 90 Br. MNonatHo, 410
3HAYEeHWA HanpaxeHwsa B Tabnuue moryT
BbiTe NOOBIMK, HE NPEBbLILIAKLLIWMK O0NY-
CTAMOro ANA NpUMEeHEHHbIX B Kadecrtee
VT3 u VT4 TpaH3uCTOpOBR HaNpPsXeHWA
KONNEKTOpP—3MUTTED.

Mo sasepwennn paboTtel C 3NEKTPOH-
HOW HArPY3KoW PyYki NepemMeHHsx pean-
ctopoe R11, R12 u R15 sepHute 8 nono-

HEHWA, COOTBETCTBYIOWUWE MUHUMANBHO-
MY TOKY Harpy3ku. XpaHuTe 3NeKTPOHHYH
Harpy3ky C HaxoofuwMMWUCH WMEHHO B
TAKOM NONOXEHUK NEPEMEHHLIMW PE3NC-
Topamu, 4TOObLI NPU BKNKOYEHUW eé B
Cnewsxke Wi NO HEeBHUMATENLHOCTU HEe
BbIBECTW HArpyaky M3 CTPORA.

] h ‘;r: g ] * -‘.I h-': --'_JI-T-FT‘ "]-:J_'

L [ TbHAR P _"",.,""I AR "IJ _,.r'_r:_.'
Uil G s SR Ll PR R i it R
CBETOOAMOAOHBLIE NAaMIbI, CBE-
TUNBHWKI U BCE TAKOE...
www.new-technik.ru

Mpubopw PAAMOMACTEPA!

XUT! UamepuTens EMKOCTH W
ESR "ESR-micro v5.05+", npenna-
JHAYEHHLIW ANA W3MEDPEHWA EMKOCTH
v ESR anekTponnuTUYeCKMX KOHAeHCa-
TopoB De3 pemMoHTaxa wux M3 nedvar-
HOW NNaTtel ¢ AKKyMynatTopom —
3150 pyb.

PagwokoncTpykropsl Radio-KIT,
Arduino-Kit, MACTEP KWUT, Ekits »
KitLab (6onee 800 HanmeHoBaHWIA),
3an4yacTu ans pEMOHTA —
B MHTEPHET-MAFA3HWHE "OECCH".

Ten.: ana Mockes (495) 11-86-086,
(916) 029-9019.
MHTeprHeT-maraszmnd: WWW.DESSY.RU

e-mail; zakaz@dessy.ru

L = e

SDR npwemunk RTL-SDR.COM V3:
500 kl'y — 1766 My, obzop — Ao
3,2 My, TCXO 1 ppm, anioMUHUEBLIA
kopnyc — 1750 pyGnei.

www.radiospy.ru

Beickinaem nouTon paavoHabopsl,
paguwoneranu. Karanor BecnnartHbIA.
Koneept ¢ obpatHeiM agpecom obasa-
TENEH.

E-mail: gsab363@mail.ru

www, elecom.wS00.ru

SNNEKTPOHHbIE KOMMOHEHTDI
HA WWW.S-1O0MITINO.RU

Bcé pna pemMoHTa W NPOM3BOACT-
Ba paavoaNexTpoHHOW annapary-
pbi, aaToMmoOMNLHOW M ObITOBON
pPaanoOTEXHUKW.

Nponaxa oNTOM KW B PO3HMUY B Na-
BunboHe 546 TK "MutuHckuia paauno-
peiHOK™, PabBotaem ¢ 9.00 go 18.00
exenHesHo. MMoyrtoBas M kKypbepckas
OocTaska.

Haw appec: Mockea, lNaTHMUkDe
wocce, 18, 3 ar., nas. 546.

8-905-782-47-71

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

125464, Mocksa, ab. au. 39.

BUHVLNU MIMHKOLOU

nJi oipes@}nsuod 1kooduog
nJ*oIpeid@|iew walerd wandy
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PAOWMO Ne 12, 2018

B. BAPAHOB, r. Cankr-lertepbypr

ABTOp npegnaraer gna pac4yéra npeobpasoBarenei HanpsXeHus
paspaboranHbie um 3neKTpoHHble Tabnuys: Excel. Oun noasonsior
nons3oBarenio 6biTb B Kypce BCEX NCNOJ/Ib30BaHHbIX PacYETHbIX pop-
MYJT M1 MICXOQHBIX faHHbIX, @ NP HEOOX04UMOCTH BHOCHTbL B HUX KOP-
PEKTUBBLI, HYXHbIE ANA aganTayun pacyeéroB K APpyrumMm nonynposog-
HUKOBbLIM NPpubopam u MarHMTONPOBO4aM TPpaHCcQPOPMaTopoOs.

YWECTBYET MHOXECTBO nporpamm

pacuyéra obpatHOX0AaoBLIX npeobpa-
30BaTenel HanpaxKeHWs, NO3BONAKLLHX
NONY4aTs HAMOTOYHLIE NAHHBIE UX TPaHC-
opmaTopos U CO3AaBaTtk UMMNYNLCHLIE
BNOKKM NUTAHWA C 3aAaHHLIMK NapameTpa-
MK, K coxaneHuio, NoYTHU BCe Takue npo-
rpammbl o6nagaloT cnenywuwuMin Hepo-
cTaTkamm:

1. Npouenypa nony4eHws pesynerara
OCTABTCA HEM3BECTHOW, HANTU MCXOOAHLIA

TEKCT Nporpammel 0BLIMHO HEBO3MOXHO.
Mexay Tem, NpY BBOAE OOHUX U TEX Xe
MCXOAHBLIX AaHHbLIX pa3sHbie Nporpammbl
0A0T pe3ynstate! (8 TOM YUCNE HAMOTOY-
Hble [laHHbie Tpancdopmartopa), pasnu-
Yawuwmweca B Heckonowko pa3. Ocraertcsa
Beifupars cpeau nporpamm Ty, asTop
KOTOPOW kaxeTca 6onee asTOPUTETHLIM.
2. MNpwu wucnons3oBaHWKn NpPorpamMmmbl
CO303eTCH BneYatneHne, 410 Nony4eHHbLIn
PEe3YNLTAT — EANHCTEEHHO BO3MOXHbLIA W

onTuManeHbid. OBLINHO HUKaGKWUX A0Non-
HUTENBHBLIX CBEAEHWA O pexumax paboTtsl
TpaHchopmaTopa M OpYyrux y3noe npe-
obpazosarena He npueoauTca. Ocraercs
BEPWUTHL PACHETY U Pa3bICKMBaATb PEKOMEH-
AOBAHHLIA NPOrpamMmMor MarHMToNpoBoa,
x0T B noburtensCknx yCcnoBusax BnonHe
BO3MOXHbI MHOIMME ApYrie BapuanThbi.

3. Echn Hew3BecTHn TemnepaTtypHbie
pPEXUMBbI ANEMEHTOB, 3anacs! NO NPeaeb-
HO AONYCTAMBIM ANA HUX Napamerpam,
M3roTOBNEHHBIAN, COrNacHo pac4ery, npe-
obpa3zosatens U3-3a ECTEeCTBEHHbIX MNo-
rPeWwHoCTen NpU CO3AaHUN HEMArHUTHO-
ro 3asopa, paabpoca CBOWCTBE MarHUTHO-
ro Marepuana v Apyrux aNemMeHTos MoxeT
paboTare NNOX0 W HeQoNro, a npuYnuHa
3TOrO OCTAHETCH HEW3BECTHOMN,

JAna yCTpaHeHWs NepeyncneHHbix He-
AOCTATKOB npeanaraw, kak BapuadT, wmc-
NoNL3oBaTe paapaboTaHHblie MHOK pac-
YéTtHole Tabnuubl Excel. Mx nerko moam-
duumposate ana pabotel ¢ nwoboin ane-
MEHTHOW 6a30M, BCE pacyeTHelie dopmy-
Nbl BUWOHBLI U NPW HEOBXOAWMMOCTH MOryT
BbITe M3MeHeHbl. CneunansHbiXx HaBbIKOB
NpPoOrpaMMupoBaHia He TpebyeTca, HYXHO
nuwe paszobpateca B uHTepdeince anekx-
TpoHHbIX Tabnuu Excel, yto gha GonblumH-
cTBa nones3osarenen He byper Gonblwm
3aTPYAHEHUEM,

Ta6bnuua 1
" Ycnoswe nog-
Aueika Napamerp O6o3H. NMpumevarnue
CBETHI
Ten Gazopow MuKpocKembl npeobpaso- (Viper, TNY=TinySwitch, TLIUC)3844). No tuny TLABAA onpegenaem F.,, [C4], U,
A3 DA1
HATENH H:l]!
% 1 b Mo Hazsannio onpedennem Fu, [C4], |, ... [C5], U, [C23], R, [G4D]. U, ... [110], R, |Twn npubopa orcyT-
OMED MOAMDHUHALMKY BAIOBOR MHUKPO : : _
B3 : o ; DAL/VT1]| [M10], rennossie conpotueneswa R, u R, (pabora Bes rennooTtsoga u © Hum), CTBYET B Bbinaaaro-
CXEMEB AWM THENM CWHACBLDINT T[" i '.I.'H"T”['I-.I =
AaHunie DIPE w TO220 ans pacveéta T, (M11] UEM CNWCHe
B4 Texywan wactota npeobpasosarmn, My [ FJAQABAA BE, CMOTDHM Ha NPEAENBHYIO HNK DUKRCHPOBaHWYIO vacToTy [C4)
ca DUMCHPOBAHHAA WKW NPEOABNEHAN Y3 | Oavusie 6 3Ty Auenky He asogute! 0,06 My ana Viperlla, Viper22a; 0,132 MIy
cToTa npeobpazoaasua, My i ana TNY; 0,2 ana Viper20a; 0,5 MMy gna TL3844
BS AMNAMTYAA TONA NPAMOrD X003, A I, Mpw Uy e E‘]HHI‘-‘I]_',!"II}I-!'! MOLWHOCTE r1pvirﬂpa LM TE A |55|}“:5}
MAMATANYEMBIA WA MAKTAMANbHbIR "
Cc5 Lo JaHHbI2 B 3TY AYSHKY HE BROAWTS!
HOMMYTHDYVEMBA TOR, A
YUCND BMTHOB HONAEKTODHOR [CTOKDBOM)
B6 : N,
obmoTHH
Orpanuaerne caepxy Nno K, ... (1] v AU, [G11], cHuay no K, .. [G8] » U, .4
B7 KoadpduumesT TpaschopMaLim i K. F e b e {14} [ | iy bal o
IM22]
(K213, INSB22 SR260, SH560). lNo Hazsaswmo onpegensem Ko3@PUuMesTsl AnA | TN guoaa oTcyT-
A8 Tun awoaa WoTmHi VD, Uy np IM20], L a6, IM23], 3navenve U, .5, [022], conpotwaneswe gann T°, Ry, CTERYET B BbiNALA0
IM25] Hex TennooTROAA LULE8 CNWCHE
B3 Yucno guogos Wotrkk N, YueT s [M5], (M20], (M21]
CAL/VT1. Omeoa tenna ot wopnyca DIPE naét yepes cunoBme BBOAM |Bro
B9 [lnowanb oxnasaawEs NOBEpXHOCTH ) OTHOL OT KOPAYCH MHMKPOCKEMD MEHEE IPPEKTHREH |, HONTAKTHOIE NAOLLEAKK
rennootaoaa DAL wan VTL, cm’ ” JUH BHIBOA0R ADAKHE HMETH MAKCHMANABHBIF DAIMERD WAKW K HAM 200 HS DT
NPHNAAHE MegHan NAICTUHA. NIYCTan AYEHKA OIHAYIET OTCYTCTEHE TENANOOTRDLA
Bl10 Tun cynpeccopa vD,,, PeKExxxA — ogronanpasnedksid, PEKExxxCA — gayHanpaBgneH L@
C10 Hanpasexdue npoboa cynpeccopa, d WK Ecnm npumenera RCD-wens, oTAeNeHbIR PacYeT
HauansHan MarHMTHad NPOHWLAEMOCT
Bl2 .
peppUTa
1na wonwtpona AB [G21]. No twny nogcrasnaetca npegen & [121] HMC — 0,35 Th,
Cc12 Tun depputa (HMC, HM, MM} / Tﬂr _l s a fi2a]
: = — | HM—025Tn,MN — 0,71
HApYMHBIW AHAMETD PEPPATOBROMND
Bl13 D
KOABLA, MM
BHyToeHHWA [uamMeTp deppuToBOro
B14 YTReH A4 f e L d
KONBLAE, MM
B15 TonuMHa GepPUTOBOrO KOABLA, MM h
AHHEHA OOHOND H2MANdEUTHOM 3330043 .
B16 PIHE Of ' I A B vonsue gsa 3azopa. bes sazopa A=0 w i, [G19]=y, [B12]
MM
MardutHan NPOHMULARMOCTL BAKYY M3
B17 il Fo wy | 0,001257
Ml H
M.'H[ AN EHDE ALE i:‘[ THY H!‘IL.I_I,J-"I-" A A -
B19 diig Ut e
HWE CETEROMD HANpAMeHWn, B




Tabnuua 1 (oKOH4YaHue)

Ycnoswe nog-
AuerKa Napamerp Obo3zw. NpumeuaHmne
CEBETKM
820 MEHUMANBHOP AFACTHYIWES IHAYEHHE U
2 i
CETEROrD Hanpawesun, B
B22 Tpefiyemoe HANPAKEHKE Ha HaTpy3ke, B L.
HanpasernHe NWTasuAa Wenen ynpapne-
B23 pEI Ynp U, na pacuéTa BECNOMOTaTENBHOR DBMOTHM
HHH,
HanpameHHe BN ioue HR VIper nnid :
c23 TLIR44 B U, BCAv 0DMOTHS ANR ITOW WEAW He TPEOYETCA
4 g
ToK Harpyisu BCNomoratensHon 0bmoT 2
B24 t Sl ELL I, 0,005 ana Viper, 0,017 ana TL3B44
K#
B26 MnoTHOCTs TOKA B obMmoTHax, ASmm’ | O6wuno 5 A/ MM, B wEcTROM pemme 00 7 Afmm’
OuameTp nposofa Harpysouson obmor
B27 P,
WA, MM
Nuamerp nporoaa oMoty ynpaane
B28 P
HIAN, N8 ; -
WAMBETD NPORDAA KONNEKTOPHON ,
B29 'Erl b pt OA P b, (Ayvie wMmeTs ogud chon obmotiu [G24))
CTOKOBOMW) ODMOTHI, MM
B31 EMEOCTE YACTOTOIAAMOWE MO HOMHLBHCA c Onn Viper20a 1,5...20 w®, ann TL3B44 we mewee 0,47 wd, Peszucrop R, — pat
ropa, HP " yaTHLIK [GA40]
832 EMHOCTD KOHOASHCATOPA BXOAHOMD DU b- -
s
Tha, Mxd
Onpeaennat nynsCaumin [M30]. Npw cnriom DONBWOR EMEOCTIA MOMeT cpabo
B33 BoaHaA eMHDCTE HATPY3IKKH, Mud i
TaTh TOHOBAR SAUMTA
FHBMBANEHTHOE NOCARA0BATENBHOE _
B34 i c L5R - Y iEepamwueciorD RoHageHcaTopa oxono 0,00 O
CONPOTHARNEHWE KOoHAEHCATOPRA C,
HWHOVKTHBEHOCTE ADOCCEnn dunsTpa . (M3b-036)
B35 Y { ¢ r P F L Onpegenaet koadduument ocnabnenua nyascaumin K, [M35)
Harpyakm, mulw
EMmKOCTe HOHARHCATOPA DUALTDA : s
B3b HAF DY KM "M :'b L 4 P . OnpepenaeT koddduupest ocnabnerua nynscaunia K., [IM35]
ar W !
M!-'IHH MANBEHOE HaD A & e Hd HLHj.I'gl"i
B38 B 1 o [lna pacyséra geantenn. MakcumansHoe Hanpaxeswe pasqo U, [B22]
Ke,
Noporosoe HANDAMEHWE NapannenbHo-
C38 e b, H ! U, |¥TL431258,yTIV4311,248
ro crabunwzaropa,
ONPOTHENBHKE NEPEMEHHOND DEINCTD
Long !
B39 pd DETYNMPOHKW HANDAKMEHKA Ha RS Ecnm nepemesHbin pesucTop R2 He HY®EH, DNHCTHTE AYERKY
Harpysse, Klm
CONpoOTHANEHKE "BEPXHETD" PEIMCTOPA
B40 JABAWTENA YETAHOBKW HANPDAMEHHA HA H1
Harpyase, klm
' CONpoOTHRABHWUE " HUKHETO PEIMCTOpA
| c4ﬂ I]:r‘.l'I:H'.'i"."I!I‘I 'I.'I:'-".IHIIZIHH M HJI'I“:-IH-ZI‘HL‘!H M H -'!l
Harpyixe, klm

Cerogha ocHOBHOW 0azon ana no-
cTpoenHmn obpatHoxogoebix npeobpa3o-
Barenein MmowHocTeo Gonee 20 BT cnyxar
LLN-kouTpOnneps cepun TL3B4x, nonon-
HEHHBIE BHELWHWUM CMNOBLIM KNKOYMOM Ha
NONEBOM TPAH3NCTOPE C M30NMPOBAHHBIM
zateopom. B npeobpaszosatensax MeHb-
el MowHOCTKU npumMensainT WW-koHT-
ponnepsl ¢ BCTPOEHHBIM KMIOYOM Cepui
Viper n TinySwitch.

Ha ctpanuuax xypHana 6eino onybnum-
KOBaHD HECKONLKO OnucaHuin 0BpaTHOXOo-
noseix npeobpasosatenein Ha Haze mwk-
pocxem cepun TOPSwitch, nurenka koTto-
PbiX OXBATHLIBAET MHTEPBAN MOWHOCTER OT
9 no 245 Bt. Ho peanm3auma 3TMx npe-
obpazoeatenei 3atpyaHeHa BONbWWM
NPOUEHTOM BOpakoBaHHbIX MUKPOCXEM
ATOW CEPUM HA POCCUIACKOM PhIHKE U WUX
OONbWEen CTOMMOCTLIO MO CPaBHEHWIO C
MUKpOCXemamMu cepun TL3B4x,

Baaoeywo Tabnuuy Excel pnha pacuyeTta
obparHoxonoewix npeobpa3oeaTtenen a
co3znan npubnuantensHo 20 ner Haszan.
EcrecTeeHHo, oHa moguduumpoBanacs m
ceivac npespartunace B Tpn Tabnuubl AN\
Kaw 40N rpynnbl OCHOBHbLIX 3NEMEHTOB.

Tabnuua TL38B44 BuzB0.xisx cnyxur
nans pac4yera npeobpasosarenen Ha Gase
WW-kouTponnepa TL3844 1 mowHOro

TpaHaucTtopa BUZB0. Ecnu npumensaTs
kKOHTponnep TL3842, HyxHO y4eCTs ero e
[Ba pasa MeHbly YacToTty npeobpaso-
gaHusa. [MNpu 3amene TpaHaucTopa Heobxo-
OMMO BHECTW ero napameTpbl B COOTBET-
cTeyIowMe aYenkn. C NOMOoLUBLIO YNOMAHY -
TOW Bbilwe Tabnuubl 6bINKM PAaCcCYNTaHbl, a B
nanoHewem cobpaHel 06paTHOXOAOBLIE
npeobpa3oBaTeny MowHoCcTLI0 ao 100 Br.

TaGnuua TNY 264 266 267 268.xlIsx
cnyxut ana esibopa anemeHToB npeocbpa-
zosarenen Ha 0asze MUKPOCXeM Cepun
TinySwitch-1l. O wa3navenmn Tabnuubi
Viper_12_20 22 xIsx roBOp1T £€ Ha3saHue.
NMiobas 3 atux Tabnuy MOXeT BbiTe Nerko
ananTupoBaHa ansa pac4éerta npeobpa3osa-
Tenei Ha mukpocxemax cepun TOPSwitch.
Tpebyertca TONLKO M3MEHUTL B HEW COOT-
BETCTBYIOUWME NapameTpsl M y4eCTe Bbl-
BpaHHyIo YacToTy NPeobpa3osaHns.

Ha OCHOBHOM (NEpBOM) NUCTE KHUMK
Excel cnesa HaxoamTca cam pacyer, cnpa-
BA — OaHHBe 00 MMEIDWMXCA B HANWYMIA
MarHMTONpoBogax U 0OMOTOYHLIX NPOBO-
nax, a Takke NPUHUMNUuaN6LHas cxema pac-
cunTeiBaemoro obpaTrHOxopOBOro npe-
obpaszosartena. CTporo npuaepxXuBaTbLCH
3TOW Cxembl He 0DR3ATEeNLHO, OHA CNYXKUT
nWwb NPUMEPOM NOCTPpOeHWA npeobpaso-
parens. ITOT NUCT MOoXeT DbiTe pacneya-

TaH Ha Bymare ¢popmarta A4 npu ansbom-
HOW OPUEHTALMI,

B nesow 4acTu nepeoro nucrta pacno-
NOXEHB MCXOOHLIE OdHHBIE ONK pac4era.
Ons npeaynpexaesus O BBOAE Hepony-
CTUMBIX 3HAYEHWW NPUMEHEHD YCNoBHOE
hOPMATUPOBAHWE AYEEK, HANPUMED, NPW
seone K.,=10 noacee4YynBardTCs coaepxa-
Wan 3aTo aHavenwe Avenka B7 w Avenka
G4, copepxawas MUHUMaNeLHO AONYCTH-
MOE 3Ha4YeHue aToro napameTpa K, ..=11.

B BblAENeHHBIE CEPON 3aIMBKON A4en-
KM OAHHbIE BBOOWTE HENb3A, OHW 00bIYHO
coaepxart npeaenbHO AONYCTUMBIE 3HA-
4EeHWH napameTpoB. HekoTopbie AYenKu
MMET Gnaxok KOMMEHTapus, NpKU Noa-
BEOEHUW K KOTOPOMY KYpPCOpa Ha 3KpaH
BLIBOAMTCA NOACKAa3Ka O AONYCTUMbBIX ANA
ATOW ANEAKK 3HAYEHUAX,

Ha eTopom nucTte Tabnuubl npueefeHsb
MCXOAHBIE AaHHbIE WU KO3DDULMEHTH aAna
KYCOMHO-NTMHENHOW annpokcumaumnn (KJ1A)
TEMNEPATYPHbLIX PEXWUMOB, XapakTepwuc-
TWK CUNOBOro kniova n auwonoes LWotTkw.

Mpw pac4€tax B8 Tabnrue NPUMEHRAIOT-
CA UTepaunoHHbie Boivucnedns. Ux cneny-
eT pa3pewuTs, oTMeTHe B mMeHio Excel
nyHkT “Pann—lapameTpol—-PopMynsi—
BkMo4ynTe WMTEpaunoHHbIE BbIMWCNEHWUA
Cneayet NOMHUTB, YTO NPW HENPABUTBHO
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Tabnuuya 2

Ycnoawe
Ne NapameTp PacuétHan ¢popmyna Npumevanme NOACBETHN
1 MOWHOCTH, 3Janacaeman B MATHWATD- P _F L, 'LE
nposoge npu npamom xoae, Br = T
MHHH!IHMI::-HI] ,q,nwthuﬂ CGEL T TS K : Jg | e - Npw K, < K, min NEPEXOA, B pe- (B7]<[G4]
EHT TRANCHOPMA LMK # T (U, + Uy )14 Ko WM DEIpASPRIBHOND TOKA
2 " uinp £ars
MakcumankHo A0NYyCTHMBIE  KOIPG K- = 141Uy MNpn K, > K, . 3apasnoe U, ve (B7]>(14]
WHEHT TPAHCHOPMALMM il © 3 ) Vo obecneqeno
Pasmax NyNbCALMA BROAHOID Hanpa- arcsin(1 - Al ) Hrepauun Al,-Al, no pas-
3 peperays ¥ uw A P 1000 1, K., ‘E UI e PRAHOMY TOKY L ¥ 3343HHORM
, AU, = J:? (5+3,183 C ) BMKOCTW KOHAEHCaTOpa C,,
B
Koadduument npamoro xopa (oTHOWe- _ - LA F i
4 | HM@ ero AAMTEALHOCTH K Nepwoay Kon = W A g i “G? !E"' i i [G7]<[17]
NOBTOPEHUA UMY ABCOR) ,.‘% - 2"' X
NencTBYES FHAYEHWE TOKA KONNEK-
g | Topa amm paciéra wonpextopHon ob- L= b Ko Mp# MAKCHMANBEHD BOSMORHOM
MOTHHM ¥ MOWHOCTA CTAaTHYECHMX No- ! ?3 Kon W HOMRHANBHOW Harpyxe
TEps, A
B [I0] npegenshoe sHagveHne
MAKCHMANBHOE HANPDAMEHKE HA HKOA- ANA 338aHH0N BAI0B0K MHKDO-
6 | nexrope (cTowe), B U, mas = 2 Ujinaa + AU, cxembl ([A3]) wnu cunosoro [G10]<[110]
TpaqzucTopa [[B3])
"Otpamennoe” Hanpamende nps 0b- _ W B [111] Hanpamenre oTceunm
d paTtHom xoae, B AU =K, - (U4 V) cynpeccopa [C10] 161212101
# Nnowaab CEYEHUA KONBUEBOTD MarHW- S (D -d) h
TONPOBOMAA, MM B " 2
a Naocwank OKHA KONBUBBOMO MArHWTO- T ﬁ?
nNpoBOAA, MM’ o
10 Dﬁ;um HONBWEBOIO MAarHHTONPOBOA, n (D -d*) h
s Ve = 4000
11| Cpeaman ANWHA CHNDBOR AMHKKM, MM g = - {DE +d)
12 NapameTp ANA BhdUCABHHA KOIPPULIM- o A
eHTa @ H_E*Q’th
Koadduyment una suvvcnernun apdes- ; D.?ﬁ. ; s
13 YHBHOR ANMHDI 333003 =019 In[ T Ecam sasop orcyTereyer, a=1
Y KOABUPBOTD MATHHTONPOBOAA
14 ?ﬁemﬂ:;an ANMHE  HEMATHUTHOID A, =2A-ut [8A 323003, Y GPOHEBOTD OLMH
i FA30P NO UEHTRY
15 IPPeKTUEHAR  MATHHUTHAR  NPOHMLEE- W, = s
MOCTH 14u Ay
LL r .
16 HHAYHTHEHOCTE KONNEKTOPHOR (CTOND- Hg My Nf Oy
BOM) oOmoTHIM TRaKChopMmaTopa, mxlH Ly = F
@§
o Ma kN Mapxa depputa [C9) gaer AB,.,,
17| Pasmax mMardMTHOR Mrgynumm, To AB=12 12 [H21), nposepra a [F21)
i
[
YWCAD NPOBOJIOB B MIYTE, KOTOPLIM L4 B [123]wncno nposogos, oxpyr-
1B| Hamorana wonnexkTopHan (CTOROBAR) N,, = e nénnoe ao Grumanwero Gons-
obmoTHa J a WETO UBNOro 4
0,1 mm — YUET HENAOTHOW
19 Yucno cnoés KonneskTopHoW [cToKoBOM) N, N, (b +0]1) HAMOTHE W WIONALUMKM NPORDAA, (624)
obmoTiM N, n (d-02) 0,2 MM — YHET YMEHDLIEHKA
AMIMETPA 33 CHET MIONALMK
Adnwvxa nposoga HONNEKTOPHOW (CTORD- 0.8 mm — yNET TONWMHB H30-
20 Bom] obmoTHI, MM e =N Ny, (D-d+2h+08)+N,, 50 AALMKM MArHWTONPOBOLA
B [H27] 4ncao anteos, oxpyr-
21| “YWcno BUTHOB Harpy3odHoW obMmoTH N, =N ﬁ(“ nexwHoe go bhuwanwero bone-
WerD uwenoro
YMLNO NPOBOAOE B KIYTE, KOTOPHMM Ha- _ L4
< MOTaHa Harpysousan obmoTka Ny = 3B 1628)>1
i
N, N_ (&, +086) D,6 MM — yHBT HENADTHOCTH
23| “ucno choés HarpyasouHoR 0BMOTHH oy = —2 L . T HAMOTHH W HIONAUWK NPOROAA, [G29])>1
k(d-02-2. @) 0,2 mm — Y4BT KIONALMM
24 ﬂ::ﬂa NPOBOAE HarpyiouHon oBMoTiM, (=N, N, (D-d+2h+8 @, +16)+N,, 50 1,6 MM — YUET KIOAALMK
U
D6patroe srnouenne: N, M -ty
25| ‘Mcno BuTkOB ofimoTKM ynpamneun U,
il MobBoR BonomoratensHoRk 0BMOTHK N, U, K,
Npamoe srmovenre: N, = ———
Ul'l Kl'l'F'I'-|..I..I.




Tabnuua 2 (npoponxenue)

Ne NapameTp Pacuérnan popmyna Npumeyanne nz:'t'::::“
YuCno NpOBOLOSE B MIYTE, HOTODBM Ha- . lv 4
26| \oraHa o6moTa yNpasneMmun Ny = Yo ‘hf [G33]>1
27 &;HHH npoBoga OBMOTHR yNpanneHua, ,' __Nsr NH'.' D-d+2 h+8 M +16)+ an 50
i 2
KOaDUUMENT 3ANONHEHUA OKHA KONB- Reaai ™ (N, N_. (D, +01)° +
28 | eroro markmTonpoBoAa Tttty [G37]>[137]
+N, Ny, (0, +007 +N, N (d, +01)°) ;
1B — nopor cpabaThiBaHuA
LConpoTuanexue pPe3rCTopa-aarymxa = sawptel TL3BAA, ana apyrex - .
29 Toua, Om R = ;ﬂ' MMHDOCKEM AYE RN 3ATEHRETCH [A3]<>"TL3844
CpeaHARl MOWHODCTL, PACcCerBABMaR Ha P 2
TOHOOTPAMMUHTENBHOM peancTope, Br =R-L
1 e Ina Viper20a Ry>1,2 w0
- a Viper 2 WOm, P
c | ST . Ri=1,72/(2-F-€,) e
30 | ConpoTi nner;:e: HACTOTOFALANOWETD 1 F O,
oo 172 [na TLAR4A, Rr>5 xOm. Ece
R =———— OrpanHnueHna no “Mepraomy
2:F-C BOEMEHH
31 | flonycTiman MOWHOCTE Harpysku, Br P.=P <P
p MNpw NpeBLILEH A BOIMOMEH
32 | AONYCTHMBbIR TOK HArpyanm, A L a - nepexon B pemnm Geapadpois-
U, +U, o HiIX TOKOHE
33 | CymmapHan mMOWHOCTe NOTePs, BT P =Py tPet Pm +Py + {P;unr- T F'.u-nﬁps} N, +F, + F'r'
34 | KNA npeobpaiosatenn n=~R./P
MOoWHOCT  AWMHAMWSECKHX NOTEPL B 4 JAPALHA NAPATHTHOH EMKOCTH
3% CHNDBOM wone, BT P = 000005 Uf,,, F 50 ng
36 MOWHOCT CTATHHECKMY NOTEPL B CUAD- 2 Umsn urepauyma [M9]-[M11]
oM wnoue, Br Pee = Ron b (dopmynsl 36, 37, 38)
_ n Viperda, Viper20a, Viper2Za
ConpoTHanexHe DTHPWTOro Wwhnoda, Om, - g 'ﬁ': = 5
37 P TS AUteTTY DG TreE Te °C R..=R..(25) tg(A) (T, - 25} hFEﬂHHﬂE::‘I;EﬁHi}H annpos
uHA
% Pl ee o ofs Bes tennootroga: T,=25+ R, (P + P, Tennossie conpoTHaneHiA Ry n
I8 mmuapﬁg‘ip (4 (P, +P,) (R, +50) R, 13 CNPABOMHBIX daHHBIX [011)>[M11)
. C rennooreogom: T, = 25+ OXNAMAALMBIX INEMEHTOR
S,Em
39 | Yaensrbie notepw s deppure, Br/ow’ Py, =(~3626 In(F) +3272) 153815 F'72 AB-0/BFs282
KoadduuwenTt 1,2 cooTeeTCTRY-
40 | MowHocTs noteps 8 deppute, Br Pm =12 F"¢, ¥a "ul"m eT Temnepatype +60 *C, npw
+100 °C on pasen 1
a1 ConpoTHRNEHHE  MEeOHOMD  NPOROA3 A = 0,072 1,
wonnesropHon obmotea, Om o 2
x b NI. 1000
47 | CONpOTMBAEHME  MEAHOrD  NPOBOAA ‘ 0,0712.¢
HArpyIounon oDmMoTrM, OMm M 2 N 1000
i
H Koadpdwument 1,1 — yueét no-
BEPXHOCTHOIO 3ddenTa (3Haue-
43 | MowsocTs noteps 8 obmoTkax, Br P=11(E R +F R) HHE ANA 4acToThi 100 KTy #
NPOBOAA AMAMETROM MEHES
0,8 mm)
44 Em:mﬁfhm HANDAMEHWA Ha QW0 Uyne = B+1g(A) t t2(A) v B co crpanmnue KNA
MOWHOCTS NOTEPE M3 DAMOM  AMOAE Y .
45 1w P L ——
OTTHM, BT i g N
il
“ ?EPE?THHE HEHHHHEHHE Hd ﬂ“m‘e I-H':“T' U,_“ G - U..,.. . L4| Hui man [HII]?[’DII]
H
HE NOABIYEM KYTOMHO-
ARHERHYKD ANMPOKCHMALMK,
a7 Enf:;”:ﬁ m; Avaaa LIOTIRK, MA, IPN Lot = luotp(@5) + t9(A) T, +25 Dankbie gruoaos u tg(A) npuse-
paType 1y JieHb Ha cTpasuue KNA. Bana-
Hinem U, o, Npenebperaem
48 | MowHocTs noTeps B guoge [Wotrre, Br P = Kon UWI‘IIIE; ks ot Wrepaumn [M23]-[M24)-[M25]
1000
. PI.JJ v Plu afip
49 | Temneparypa anoga Worrku, *C T,=25+ "FH [M25]-[D25]
A
00%.L.-E'F MNapa3suTHan WHayKTHBHOCTL 1 %
50 | MowsocTs NoTEpe B Cynpeccope, Br : i
mip 5 ot L.
51 | MOwHOCT: NOTEpL Ha ynpasnesue, Br Drn Viper, TNY 0,24 Br, ann TL3844 0,39 By NpubananTensHoe IHAYEHKUE
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Tabnwuua 2 (okoH4aHue)

e & g L8 . - T = - [ yE.ﬂﬂEHE‘
Ne Mapame PacuéTHan popmyna Npumeyanwne
pameTp Ppopmy p NOACBETKM
Paimax MyMbLALMA HAEDHEEHAN Hdl LYy A \
52 | kw 33 CuET paspAguu C, BO BpEMA NpA ALL . = U, expl =K. 1000
Moro xoaa, mb ' U F
e a = ESR; .._-1{} pmll NpK yCTaHDBKE
AMmnnuTyaa esbpoca HANDAMEHHMA M3 NAPANNENBHD OHCHAHOMY KOH-
53 ] Harpyike no spema obparHoro xoaa 3a AUL oo L K, ESR, neHcaropy C, REpaMRYBECHOID
i cueT INC xoHaeHcaTopa C., mB EMKOCThIC oHoN0 10 muD Ha
| Hamdbie 25 BT Harpyism
j Koadduuwesdt ocnabneuuA nynbCawme . " :
g | dmnbTpOm Ly Ly Kpw = 39478 F° Ly, Cgy +1
| EERST = — L = = e . .
| OTHOwWwexHKe YacToTe npeobhpalopaHmn : Echam F/F .25, BOIMOMHL NPO
55| F K pesoHaHCHOW YacToTe HKOWTypa F/Fr. F2n \fll_ oot * Gt Bbnembi ¢ paboton 00C no
Lo g HANPAREH M
K 1 H3 U_ (R1+H2+ H3)
o Sl e e , )
F 3 ]
56 HOIPPHUMEHT NOBOPOTA ApWHKA ne H2 U, min - R2 Ecnv R2 wert, To Ky =0, a anennn Uaﬂlﬂ.:].ncl
: 81 3 3T "
peMeHHOro pesvctopa R2 G 1 R3 U, (R1+R2+R3) [M38] v [O38] satemmoTca 1038]0,95
f2 4 — o il 5
R2 U, R2
U,
bes R |.| — - He medoe 025 A
57 Tok genvtena R1R2ZR3, mA R1+R3 Bea RZ2 misina [039] zarexnat-
4 (- L €A
CR2: |y =~ B 2 T » T I:n Y T———
R1+H2 + R3 R1+H2 + R3
58 HanpAMeH e Ha HArpyIKe A OTCYTCTHME ¥ H1+H3 Bes R2 avennn [K40) v [MAaO)
Ri. B M U R3 1ATEHAKITCA

BEEAEHHBIX NapameTpax UTepaunoHHBIA
LWMKN MOXET HEe COWTUCHL, B peaynsrare
Yero Ha IKpaHe NOABATCH MHOXEeCTBeH-
Hbi€@ npeaynpexnedds euana #EJ1/0 unw
#3HAY, Bo3epar K NpexHUM 3HAYEHWAM
3TUX NapamMeTpoBs He YCTPAaHAeT 3TUX CO-
obwennid. B Takon cuTyauuu cnegyer 3a-
KpbiTe ¢ain De3 coxpaHeHuna, a noTom
CHOBa ero OTKpbITe. ECNKk He penaTe 3T10T
Lwiar, 0CTAHETCA TONLKO BPEMEHHO YAANUTL
COOEPXUMOE CBA3AHHbLIX UTepaunen adve-
2K C Nocneaylouwmm nx BOCCTAaHOBNEHWEM,

Tak kak craHpapTuioBaHHbix 00603Ha-
HEHWIA MCXOAHBIX OAHHBIX HE CYUECTBYeT,
MX HAMMEHOBAHWUA W PEKOMEHOALNN NPU-
BeOeHL B Tabn. 1.

B npasoi Yactu OCHOBHOW CTpaHWubl
Tabnuubl Excel pacnonoxeHsl pe3yneraTtsl
pac4étos. Mx metoavka OCHOBaHa Ha
"CKBO3HOM NpoekTupoBaHnu” obpartHoxo-
noeoro npeobpa3oeartens [1], npeumyule-
CTBO KOTOPOro — HarnsgHoe npeacrasne-
HWE Pe3ynsLTATOR Cpasy Nocne N3MeHeHWA
MCXOAHBIX OaHHbIX.

MOXHO OUEeHMTE pacnpeneneHue Ha-
rPY3Kn Ha 3nemeHTsl npeobpasosaTtens
nogobpare TpeGyemMuie TENNOBLIE PExXU-
Mbl, anekTpuyeckue Harpyskuw v KIM4d. B
OCHOBY anropuTMa pacyeta nonoxeHa
crares [2], rae noapo6Ho onucaHa paboTa
obpatHoxonosoro npeobpasosartens M
npuBeaeHsl NPUMEDPE COOTBETCTBRYIOLMX
BuiHMCNeHnin. HekoTopblie MOMEHTEI 3a-
MMCTBOBaHBL! U3 [3], HO NPUMEHABMARA Tam
aApUPMETUKA ABHD HENPaKTUYHA.

MNpumeHeHne MTepaunOHHBIX BolMUCNE-
HWIA NO3BOAWNO HanbDonee NPoCTo onpeae-
NATbL B3aMmO3aBMCHMMBIE NapameTpol. Ha-
ApyUMep, CONPOTUBNEHWE OTKPLITOrO CUNo-
BOro kno4a R,, 3aBMCUT OT TeMneparypbi
nepexoaa, Ho, B CBOKD DYepeans, onpenens-
€T pacCenBaemMyd KMYOM MOLHOCTL.
3JT0, ECTECTBEHHO, CKa3bIBAETCH Ha TeMne-
parype nepexona. B py4yHom pexume Ta-
KOW pacyeT KpanHe TPYAEH, a B Pac4eTHbIX
nporpammax 0belvHO NPOCTO BelbMpanT
Kakyw-nubo HEeW3BECTHYIO ANA NoNb-
3DBaTens TeMneparypy KpucTanna u cooT-
BETCTBYIOLIEE €A CONPOTUBNEHWE OTKPbI-
TOro knoya Hes yyera nx B3anmMOoBNIUAHKA.

B nCcnone3oBaHHOW METoaAuKe NoCTyn-
Ha OTHOCUTensHo Oonswas csobopa
Bbibopa koaddpuumeHTa TpaHcgopmMmaumnm
K.. B [2] OH BbibpaH makcumansHo BO3-
MOXHBIM, a B [3] — MUHMMANBHBIM, OQHA-
KO BCE MOXET npekpacHo paboTate U Npw
NPOMEXYTOUHBIX 3Ha4eHusx. Onpepene-
HAE rpaHiusl pexuma bBe3paspeiBHOMo
TOKa Haubonee TOYHO BbLINONHEHD B [4].
MpK BBIYUCNEHWW MHOYKTUBHOCTU NEPBUY -
HOW OBMOTKK yduTeiBaeTca addexkTneHan
ANUMHA HeMarHWTHOro 3asopa CcornacHo
[3]. Yron HaknoHa annpoOKCUMUDYIOLLEN
NPAMOK O BBIMWUCNAETCA NO annpokKCUMK-
pylowen GyHkumm,

MowHoCcTe NOTepe B peppuTe onpene-
nsetca cormacHo [6]. NMapameTtpel anemex-
TOB, 3a0aLWmx 4YacToTy npeobpa3osaHus,
BbIYMCARKDTCH NO dopMmynam, NPpUBEAEH-
HbiM B CNPaBOYHbLIX NWUCTAxX Ha WMCNONb-
IYEMbIE MUKPOCXeMbl. EMKOCTL KOHOEM-
catopa C, aonxHa BeiTe 3anaxa, a conpo-
TUBneHne pesanctopa R, — pacuyéTtHoe.

Koaddumumenr ocnabnenms nynscaumin
Kgw ONpenenaeTcs Ha yactote npeobpaso-
BaHua. HoMuHanbl 3anawowux WHTEepsan
perynMposaH1Aa BbixOOQHOMD HANPAXEHWA
peanctopoe R1, R2 u R3 naxoasat noabop-
KOW. Tak oKkasanochb NPakTU4YHEen, NOCKONb-
KY NOABNAETCA BO3MOXHOCTE BBOAUTE pe-
anbHbieé HOMWHaNbI Pe3ncToOpPoB COrMacHo
cTanaapTHLIM panam E6—E24, a ve Buibu-
parte Dnuxanwmne K “Teopernyeckum” 3Ha-
YeHWAM. ITa ONnepaumns 3aHIMaeT HeCKOb-
KO MWHYT, B pe3ynbTaTe BUOHL Npenens 1
3anac perynuposaHuAa HanpsaxXeHWa.

KoHCTaHTel n 0bwme pusnveckne dop-
Mynbl B3ATo U3 [7]. Onpenenexvs pacyer-
HblX NapameTpoB, UCNONb3YEMbIe paCyEeT-
Hble GOPMYNbBI 1 KOMMEHTAPWUWA K HUM,
ceeaeds 8 Tabn. 2.

MNpunoXeHHbie K CTaTbe INEKTPOHHLIE
pac4eTHele Tabnuusl pazpabotaHsl v OT-
naxenws B nporpamme Excel sepcuu
14.0.7153.500 (32-pa3paagHoin) u3 nakerta
Office 2010. B HMx OCTaBneHbl MCXOOHLIE
farHble W pe3ynbTatel pac4éra obpaTHo-
xoaoBbix npeobpas3oBatenen, peanv3o-
BaHHbix asTopom. Pabora c tabnuuamum
npoeepsnace 8 Windows 7 (makcumans-

HeliA). CoBmecTumocTe ¢ Bonee paHHUMK
sepcuamun Excel n Windows BO3MoxHa, HO
CBR3aHA C BO3MOXHOW noTepen yHKLMA
YCNOBHOr0O (opmMaTtupoBaHMA M KOMMEH-
Tapwues.

Tabnuubl NpurogHsl ona pacuera ob-
patHOxopoOBbix npeobpasoeartenen c
TpaHchopmaTopaMi Ha KONbUEBLIX mar-
HATONPOBOAAX W3 NpakTUYeckKn nwbbix
dheppoOMarHiTHEIX Mmarepuwanoe. MNpu He-
obxopgumocT pacyera npeobpa3zoeare-
nein ¢ TpadcdopmaropaMi Ha MarHuTo-
npoeoaax Apyron ¢opmsbl HeoHxoaAUMO
M3MEHWUTE MCXxOAHBIEe Aanuee (D, d, h),
y4ecTb YWCNO HEMAarHUWTHbIX 3a30pOB W
NPUBECTW B COOTEBETCTBUE pac4eT reomer-
prUK MardnTonpoeona (popmynsl 8—12).
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IoBa Tanmepa Anga OTKNIOYEeHUs

MATAHNA

H. CAJIUMOB, r. Pesga CeepanoBckoi obn.

B noprartuBHBIX M3MEpUTENbHLIX Npubopax 3a4acTylo He npengy-
CMOTPEHO aBTOMaTuyecKoe oTkmoYyeHune nuranuma. Ecnn nons3osa-
Tens 3abbiBaer cBOEBPEMEHHO BbIKMOYUTL Takon npmnbop, 6arapes
ero nuraunsa 6bICTPO NPUXOANT B HErogHocTb. Ans pewexnns npob-
nemel paguomoburenn BCTPaMBAKT B M3MepUTensHbsie npubopsi
camogensHbie TanMepbl ANA OoTKNYeHna nurauuna. OcHoBHoe Tpe-
6oBaHue Kk HUM — manoe cobcreeHHOe norpebneHWe TOKa Kak B
AeXypHOM, TaKk u B paboyem pexume. B npegnaraemMoi BHUMaHHNIO
yurarenei crarbe onucaHbl ABa BapMaHTa Takoro ranimMepa Ha MuK-

pocxeme cTpykTypsi KMOI.

xema Donee NpocToro u3 AByx npea-
naraemsbix YCTPOWCTB NOkKasaHa Ha
pvc. 1. OCHOBHOW €ro KOMNOHEHT — KWH-

TerpansHbiid Tanmep LMCSS5CM,
ITO aHanor M3gecTHOro Tanmepa
NESS55, Ho cTpykTypit KMOM. Mpw
HanpsaxeHun nutadma 9 B oH no-
Tpebnser Tok He Bonee 210 MKA.

Bnaropapa koupewcartopy C4
TpanancTop VT1 otkpeiBaeTca Npu
noaaye HanpsxkKeHus Ha Bxof yCT-
poucTtea. Yepes OTKpPbLIBLUMIACSH
TPaH3UCTOP HANPAXEHWe NoCcTyNa-
T Ha BbiXOO ¥ B LUenb NMTaHWMA HMH-
TerpansHoro tanmepa DA1. Uene
R1C1 dopmupyetr uMnynec 3anyc-
ka OaHOBMOpAaTopa Ha WHTerpane-
HOM Tanmepe. [lNepBoHa4ansHO
pasprRKeHHbn koHaencarop C2 Ha-
YHMHAET 3apPAXATECH Yepes pesuc-
Top R2. MNoka HanpaXeHue Ha HEm
HEe OOCTUIrHeT BepxHero nopora
cpabateiBaHua Tammepa DA, Ha
BbIXOOE nOocnegHero aOencreyer
HanpsAxKeHWe BbICOKOrD norvyec-
KOro YPOBHA, NOAAEPDXKWMBAR OTKDbI-
ThiMK TPaH3UCTOPLI VT2 M VT,

Mo AOCTUKEHMKW HANPAXEHWEM
Ha koHaeHcaTtope C2 noporoBoro
YPOBHA HANPAXEHWEe HA Beixoae 3
UHTErpansHoro Taumepa Crkavykom
CTAaHOBWUTCA NOMrMYecKHM HW3KUM,
Tpan3aucTop VT2 3akpoiBaercs,
koHgeHcaTop C4 BeicTpo 3apaxa-
etca yepes peauctop R3 npaktu-
Yeckn A0 BXOOHOND HanpsaxXeHws,
NOITOMY 3aKpPbIBAETCH W TPaH3NC-
Top VT1, OTKMOYaR BeIXOOAHOE Ha-
npaxeHue ycTpouctea. B takom
COCTORHMK C noTpebnaembiM TO-
kom meHee 1 mkA oHo Byper ocTa-
BATLCA A0 NpexpauwieHus noga4vu
Hanpsaxeuuws Ha sxon. Mocne
aToro, korpa kowpewcarop C4
pa3pRaMTcs 4Yepes peawctop B6,
ycTponcTeo Gyger rotoeo k cne-
ayowemy umkny pabotel, KOTOPLIA
HAYHETCH B MOMEHT NOBTOPHOW
noaa4Yv BXOAHOID HanNpPaXeHUs.

OnnTensHOCTL BolaepxkK t, 00
OTKAKHEHWS BbIXOAHONO Hanps-
HeHWA MOXHO onpepennte nNo
dopmyne

t, =11 R2 C2
roe t, Byaert nony4eHo B ceKyHaax,
ecnu conpoTuaneHue pe3ucTopa
R2 3apnaHo B8 meraomax, a em-
KOCTb KOHAeHcaTopa C2 — B Muk-
podapanax.

MNMeyatHas nnarta 3TO0ro BapuaxTa Tan-
Mepa oOTKN4YeHUA n300paxena Ha puc. 2.
Ona paccyMTaHa Ha YCTaHOBKY KOMNOHEH-

VT1 IHLMLE;?##

TOB ANA NOBEPXHOCTHOrO MOHTAaXa (3a ne-
KnioyeHnem pesuctopa R2 v gwoga VD1).

Bpemazapawwwuin koHgeHcatop C2 —
OKCMOHBIA TAHTANOBLIA C MansiM TOKOM
yTeuykin. ANOMWHWEBBLIE OKCWOHLIE KOH-
AEHCATOpPB 30eck He noaxoaar. OHwu
UMEIOT A0BONBHO DONBWOW TOK YTEYKM,

4YTO anBDﬂHT K 3HAYMUTENbHOMY W HEKOH-
TPONUPYEMOMY YBENWYEHWKD ANWTENBHO-
CTW BblgpXKn OTHOCHUTENbHO BbIYHUCNEH-
HOW NO NpUBeaeHHOn Beiwe dopmyne. B
XyAluem cny4ae Nnoa BNUaHUeM Toka yTey-
KW HaNpsAXeHWwe Ha TakoM KoHOeHcatope
HWKOrga He AOCTUrHeT NoOpPoroBoro 3Have-
HWA KU TaMep He cpaboTaer.

N3roToBNEeHHbIA TAMMED OTKIIOMEHWA A

BCTPpOUN B8 MmynsTumetp M-838, roe ewi-
KmoyaTtens NMTaHWA COBMEeLleH C NoBOo-

pPOTHbLIM NEepeknKyarenem npenenos ua-
MepeHus. KOHTaKT BbIKNIOYATENRA, MMEn-
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WWMIA paspeia, COEOAWHEH C NMNCOBLIM
BbIBOAOM Barapen nNUTaHus, TPW Ne4ar-
HblX NPOBOAHMKA C APYrOro KOHTaKTa nayT

K pasnuyHeiM uenam npubopa.
Ina noaxnoyeHns TanMmepa npu-
LLNoOCE MX HEpEﬂEEETh M BNAadTh
OBE Nepembivku,

Tanmep, cxema KOTOPOro no-
Ka3aWa Ha pMc. 3, B OTNMYKWE OT
paccMoTpeHHoro, He Tpebyer ona
3anycka OTKN4aTk, a 3arem
BK/IOYETE BXOAHOE HaNpRAXeHWe.
Mm ynpasnsioT Haxatuamn Ha
kHONKY SB1. Umewwmmca B 3a-
lMiaemom npubope BbikmoYa-
TeneM NUTaHWA MOXHO NONL30-
BaTLCHA TONBKO ANR nNpeportepa-
LWEHWA erp BKMOYEHWUs Npu cny-
YaNHOM HaXaTh Ha KHOMKY.

MNockonbky B WCXOOAHOM CO-
cToAHKMK KoHaeHcartop C3 pazapa-
WEH, NPU HAXATU Ha kHoNky SB1
HarnpAXeHWe BbICOKOro nornye-
CKOro YpPOBHA C BbIXOAA 3INEMEH-
Ta DD1.2 noctynaet Ha exop E
wHTerpansHoro tawmepa DAT,
pa3pewan ero pabory. EMkOCTL
konaeHcaropa C2 yeenuuexa no
CPABHEHUID C EeMKOCTBIO KOHOEH-
catopa C4 (cm. puc. 1) ana Ha-
AEXHOM0 BKNIOMEHWR Tanmepa,

OpgHoBpemenHo ByneT oTKpLIT
TpaHaucrop VT1, obecneyuean
NUTaHWe YCTPOMCTBa W NOAKMIO-
YEHHOr0 K ero ebixoay npwbopa.
3anyweHHbIn uMmnynscom, cdop-
MupoBanHeiM uensio R1C1, oa-
Hosubpatop Ha Taimepe DAT1
OTKPOeT TpaH3aucTop VT2, koTo-
pPeid CTaHeT noAAepxKWBaTe OT-
KPbITOE COCTOAHME TPpaH3WCcTOopa
V11 nocne 3apsakv KOHOAEHCATO-
pa C2 wnn OTNYCKaHnmA KHOMNKW
SB1.

Kongexcatop C3 3apaxaeTtcs
vyepes peawcrtop RS, HO no-
ckoneky kHonka SB1 yxe ortny-
lieHa, BLICOKWA YPOBEHbL Ha
soixoge anementa DD1.2 nop-
OEPKWUBABTCH HW3KUM YPOBHEM,
NOCTYNAKWWM C BbixOaa ane-
medTa DD1.1. MNpwu nosTopHOMm
HaxarTuu Ha kHonky SB1 yposeHs
Ha Bbixoae anementa DD1.1 cTa-
HEeT BbICOKMM, & Ha BbiXOae ane-
menta DD1.2 — Huakum. 310
3anpetut paboTy MHTEerpaneHo-
ro tanmepa DA1, n nurtanue
Gyper OTKIOHYEHO.

BUHVLUU WIMHROLOU

ni-oIpeJ@}Nsuod lIssoduog
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24 UMNynbCHbIN ONOK NUTaAHUS

Ha Mukpocxeme L4978
A. BYTOB, c. Kypb6a Sipocnasckoi obn.

®

=
=
|

MCTOYHUKU NMUTAHUSA

NMpwém cTaTten: mail@radio.ru
Bonpocsi: consult@radio.ru

PAOWUO Ne 12, 2018

" ' CBA3W C BHEOpEeHWeM pa3sHbix Gopm
L ) kabenbHOro NN MHTEpPHeT-Tenesnae-
HWA BHEWWHWE TENEBENMIVNDOHHBLIE AHTEHHEI CO
BCTPOEHHLIMK YCUITMTENAMI YacTO CTaHO-
BATCA HeakTyaneHsimu. Mo 3Tol npuyvHe
OKa3wiBaKOTCA HesocTpebosanHeiMKu 6nO-
Kk nutauma (BI) takmx ycunurenen. Kak
npaewno, Takne Bl eeinOnNHEHbI B Manora-
BGapuUTHOM Kopnyce dopmdakTopa
"aKkTUBHaA cetesan Bunka" w obecneuw-
BaOT BbIx0AHOE cTrabunuavpoBaHHoe
Hanpsxexsne 12 B npw TOKe Harpy3ku oo
50...100 mA. N3-3a OTHOCHUTENBHO MAnNoro
BLIXOAHOMO TOKA ¥ OTHOCUTENLHO BoNbLWO-
ro BLIXOOHOro Hanpaxenwa Ttakuwe bl
33a4acTyi0 HENPWrogHel ANA NUTAHWUA HA3-

nonynapHeix MC33063 n MC34063, muk-
pocxema L4978 otnuuyaetca Bonswen Ha-
OBXHOCTBIO U MEHBILMM HANPAXEHUEM
HACLILEHWA NEepexmno4YawWero TpaH3uc-
TOpa, NOCKONBKY B €ro Ka4YecTtee npume-
HEH NONEBOW TPAHAUCTOP BMECTO COoCTaB-
HOro BUNONAPHOro.

Hanpsxennwe cetn 230 B nocrynaer
Ha NEPBUYHYKD OBMOTKY NOHUXAKLWEro
Tpanchopmartopa T1 yepes npeaoxpaHm-
TenvHblin pesnctop R1. Bapwcrop RU1
3awmwaeT TpadHchopmartop OT NOBbl-
WeHHOro HanpsxeHua. Co BTOPUYHOK
0oBMOTKK TpaHchopmaTopa HanpAxXeHne
okono 19 B nepemeHHOro toka 4epes
CaMmOBOCCTaHABNMBAKLWMACA npenoxpa-

HuTene FU1 nocrynaetr Ha MOCTOBOWM
ONDOHBIA BBINDAMUTENE HaA AWOAHOW
cHbopke VD1. Konpencartop C9 crnaxuea-
eT NyNsLCaunm BeiNPAIMNEHHOro Hanpsxe-
HUA. Yactora paborte npeobpasosarens
DA1 — okono 70 klu v 3aBUCKUT OT EMKOC-
TW koHgeHcaTopa C1 v conpoTUBNEHWA
peauctopa R2. KoHgencatop C8 — ane-
MEeHT BonetTonobaekn, ppoccens L1 —
HaKONUTEeNLHbIN. BbixOgHOE HanpaxeHue
NOCTyNaert Ha Harpyaky yepes LC-punet-
pel C10C12L2C13C14 v L3C16. Buixon-
Hoe Hanpsaxenne ot 3,3 0o 6,3 B perynn-
PYIOT NepeMeHHbIM pe3nctopom R4. Hem
MEHBLUE ero CoONpoTHUBNEHWE, TEM MEHbL-
LWE BbIXOAHOE HanpaxKeHwe.

Ceetoanon HL1 mHAMUMPYET Hanu4ue
BbiXOAHOMO Hanpsaxenwa. Awog VD3
obecnevymsaeT QONONHUTENLHYIO 3alMTy
ctabvwnuiaaropa, HanpuMmep, Npw noa-
KniodedHnn Kk Beixoay Bl 3apaxeHHoro
koHgeHcaTopa OOoNbWOA EMKOCTH WMAW
akkymynatopHoi BGarapew B8 obBpatHon
nonspHoct., Crabwnuaatop npn Bxoa-
HOM HanpsxeHun 15 B, BoixogHom 6,2 B
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KOBONbLTHBIX YCTPOWCTB. ECNK NO pasHeiMm
NPUYUHAM NepemMoTaTek BTOPUYHYKO 006-
MOTKY NOHWXaKWILWEero Tpascdopmatopa
3aTpyoHATENBHO WM HEBO3MOXHO, B3a-
MeH nHelHoro ctabunu3artopa Hanpaxe-
HWA B TakoW Bl MOXHO yCcTaHOBWMTH KUM=
NyneCHBIA NOHMXawwwmin npeobpasosa-
TENb HANPAXEHWA, BXOOHON TOK KOTOPOro
OyneT B HECKONBLKO pa3s MEHbLUE BbIXOAHO-
ro.

Takon popaborke noaseprca Bl
"Zolan”, copepxawwii NOHWXAKLWWA
TpaHchopmaTop, BuINDAMUTENBHLIA MOCT
Ha auonax 1N4148, kongencatop punerpa
BRINPAMAEHHOrO Hanpsxedna (100 med,
25 B), wnterpanbHbiid ctabunuaatop Ha-
npaxenua 78L12 W kepaMuUyYeCckKkMili KOH-
nencarop eémkocteio 0,01 mk®, Cxema
mogepHuanpoeanHoro Bl nokazana Ha
puc. 1. UmnynecHbin cTabunuaaTop Ha-
npaxeHus cobpad Ha MHTerpansHoONn MUK-
pocxeme L4978 B kopnyce DIP8. Oxa pac-
cyvMTaHa Ha BxOOAHOE HanpsaxeHue
8...55 B, ewixogHOe ctabunuampoeaHHOe
Hanpsxenwe 3,3...50 B, nwa TOk Harpyakw
[no 2 A, makcuMmanbHas paccewBaemas
mMowHOCTE — 1 Br. OT ananornyHelx Mm-
NyneCHblX cTabwnu3atopoe, Hanpumep,




n Toke Harpy3km 0,25 A no-
Tpebnaer ok 0,11 A, NMpw Toke
Harpy3ku 0,5 A noTtpebnsae-
Ml cTabumnuaatopom TOK —
0,22 A, a npyn TOKEe Harpy3km
1 A crabunuaartop notpebnser
OT BuinpamuTena Tok 0,45 A.
BO BCEX 3TUX pexXUmMax samer-
HOr0 Harpesea MUWKDPOCXEMbI
DA1 Het. Tok, notpebnsemblin
camuMm ctabunusatopom,
7 mA. MakcumansHOEe Bbixoa-
Hoe Hanpaxexuwe Bl ycranas-
nmeawT noabopkon pPesncTo-
poe R5 n R6.

BonswmMHCTBO oeTanewn cra-
Gunuaatopa ycTaHOBNEHb Ha
nnare paamepamu 31x42 mm,
pUcC. 2, MOHTAX — [OBYXCTO-
poHHWKA HaeecHon. [lepe-
MeHHbIin peancTtop — CN3-4a,
CN3-9a vnu gpyroit manorabapuTHein C
NAHENHOI xapakTepuctukon. Ecnn ero
KOPNyC Metannuyeckuii, ero coeaumHaT
C MWHYCOBOW NUHWEWn nutaHuna eBODAK3n
koHaeHcaropa C16. Npoeopa, waywme
NepeMeHHOMY Pe3ucTopy, A0NXHbl DbITh
CBUTHI BMECTe W ObiTb KAaK MOXHO KOpO-
ye. Peanctop R1 — HesoOaropaemseln, OH
YVCTAHOBNEH B HWAWE BeICTYNAKLWEN
yacTn ceteson sunkw. OcTaneHbie pean-
CTOpbI nobuie manorabapuTHbe.
Aduckosein BapucTop RU1 (VDR10D471K)
NOMELLEH B TEpMOyCaxuBaemyio Tpybky
M NPUNanH K BelBOgAam Tpaxdcdopmartopa.
MoxHo npumeHuTe Bapuctopsl MYG-
10K471, FNR-10K471, GNR20D471K,
LF10K471U, TVR10471. OkCnaHbIe KOH-
neHcaTopbel — manorabapuTHbie UMNOPT-
Hule. Kongencarop C9 npukneeH kneem K
TpaHchopmatTopy, xenarenbHo, 4Tobbl
aToT KoHAeHcatop Owin paccH4uTad Ha
Temnepatypy 105 °C. HenonsapHbie KOH-
OEHCATOPLI — Kepamuyeckue unu nne-
HO4YHbIE. KonpeHcaTopel C4—C7 npunas-

-

S

Puc. 4

Hbl K BbiBOOaM OWOAHOr0 MOCTa, OHMW
AONXHbI BbITh HA HOMWHANBHOE HanpRxXe-
Hue He mexnee 50 B, kowgeHcatop C16
npunasH K eeieogam auoaa VD3, koHgex-
carop C15 ycranoeneH B wrekepe XP2.
Ouopxeiin moct DB103 npwkneexn k«
TpaHchopmartopy. MOXHO NPpUMEHUTB
auwonHeie MocTel cepuwin DB10x RB15x,
SDB10x, 2KBPOxM. 3amena pagwopa
SHKE65-45 — pwoaom Wottkm SRS506,
SR306, SR360, SBS6. lnon RGZ2A MOXHO
3ameHnTe nwobbim Ku3 cepuin FR30x,
PR300x wnn awopom EGP20, KO226,
KA257, KN258. Ceetopnon RL50-YG413
(3@NeHOro CeeYeHun, AvaMeTp Kkopnyca —
5 Mm) MOXHO 2amMeHuTb Noboim obuwero
NPUMEHEHUA HENPEePLIBHOI0 CBEYEHWUS
He3 BCTPOEHHbIX PE3VNCTOPOB, XenaTenk-
HO C BO3IMOXHO MeHbLLUMM HOMWMHaANBHBIM
Hanpaxeduem, Hanpumep RL511-DR343.
Opoccens L1 (OT KWHECKONHOMO KOM-
NLOTEPHOND MOHWTOPA) HAMOTAaH Ha ep-
putoBom H-obOpazHom marHuTonpoeBone
BHELWWHWAM AMamMeTpoM 12 MM KU BLICOTOW

T T e
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-

15 MM, 0DMOTOYHBIW NPOBOA — MHOMO-
XUNbHBIA C 0BIWMM CevyeHrem no menu
okono 0,5 mm°. OT atoro apoccens 0TMO-
TaH0 HECKONLKO BUTKOB, Y4TODbI MHAYKTHUE -
HOCTL Nony4unace okono 150 mklH. Ecau
Ha MarHMTONpPOBOAE ApPOCCEens 3akpen-
neéHbl NOCTORHHLIE MarHuTel, Wx obrAza-
TENLHO HYXHO yaanute. [lpoccens L2 —
AHANOMM4YHbIA MEHBLUEMD pasmepa UHAYK-
TUBHOCTEIO A0 15 MklH: 4yem MeHble
conpoTuanenme obMoTku, Tem nyywe.
Opoccene L3 HaMOTaH CNOXEHHBIM
BABOE MHOMOXWNBHBIM MOHTaXHBIM NPo-
goaom oBuwmm ceyerdmem 0,5 MmM® Ha mar-
HUTONPOBOAE OT TpaHChopMatTopa M3
anektpoHHoro bannacra KJUJ1 v copep-
MWAT TPWU BUTKA.

C npumMmeHEeHHsIM TpadHchOopMaTOpOM
¢ rabapuTHO MOWHOCTLIO Okono 2 Bt BN
npu HanpsxeHun cetn 210 B obecneun-
BaeT Ha Bbixoge Tok okono 0,4 A npwu
BbIxOAHOM HanpaxeHww 3,5B, 0.3 A —
NPW BeIXOAHOM HanpsaxeHsun 5 B v okono
0,25 A — Npyv BIXOOHOM HaNPAXEHUK
6,3 B.

Ana koHCTpykunn nogonaer Bl ot
AHTEHHOrD YCWUNWTENA, Y KOTOPOro npw
OTKPLITOM KOpnNyce CcnNycTd ABa 4aca
paboThl B pexvMe XONnoCcToro xoga rem-
neparypa marHutonposoga tpawcdgop-
matopa He npeeosiwaer 20 °C oTHOCK-
TENLHO OKpYyXawuien cpeasl. Ana camoc-
TORTENBHOro warotosnenma Bl MOXHO
NPUMEHWUTE YHUOWUWPOBaAHHbLIN
Tpancgopmarop TM2-15B vnu
TN2-188. Ecnn wcnone3oBatk
TpaHcgopmarop TMN112-11, Bei-
Xx0AaHas MOWHOCTe Gnoka nura-
HuA DyneT 8 2...3 pa3a 6onbuwe,
B 3TOM CNy4ae Ha MECTO KOHAOEH-
caropa CY9 ycraHa_nuealT KOH-
nexcarop emkocteio 2200 mkd,
a peauctop R1 ponxeH GbiTb
conpotvenenmem 47..68 Om,
MNpepoxpawutens FU1 — nonwu-
MEPHLIA CamoBOCCTaHasnMBa-
IOWHUNCA HEWIBECTHONO TKMNa oT
DVB-T2 TenesmanoHHOW npw-
ctaBkn. Ecnnm B HannyYum He
Byner Takoro npenoxpaHuTens
Ha Tok 0,15...0,2 A »n conpoTue-
NeHWEe NPW KOMHaATHOW TeMnepa-
. Type meHee 3 Om (ons TpaHc-

dopmatopa c rabapuTHOR MOLL-

HOCTLIO o 2 BT), TO aror npeno-
XpaHwTens He yctaHasnueawT Buag Ha
KOMNOHOBKY y3noe B kopnyce BN noka-
3aH Ha puc. 3.

Y BN npwn toke Harpy3kun 0,3 A u
BbIXOAHOM Hanpsxenun 5 B amnnutyna
nynecaunmin He npessiwaer 30 mB. OH
NPOBEPRNCA HaA INEeKTPOMAarHMTHYIO
COBMECTUMOCTe C¢ YKB-paawonpuémuu-
KOM C HM3kon MNY. Kakoro-nubo Heratue-
HOMO BAWAHWA HE 3aPUKCUPOBaHO, Oaxe
ECNU TENEeCKONUYECKYd AHTEHHY Nono-
HUTb Ha kopnyc 6Gnoka nWUTaHue,
Pagwonpuémuumk, pabotawowmin B auana-
soHe [1B, "yyscteyet” BIN npu npubnuxe-
HUKM Bro MarHMTHOW AHTEHHBI HA PACCTORA-
HUe MeHee 25 cM. Bo Bcex cnyyaax
panuonNpUeEMHMKK NUTanucek ot atoro bIl.
B xopnyce BIl npoceepneHo O0KONO
70 BEHTUNALUMOHHEIX OTBEPCTUIA gnamer-
pom 2,3 MM, €ro BHELWHWA BuO NOka3ax
Ha puc. 4. bl noTpebnaer oT ceTu Moul-
HOCTL 0,4 BT B pexume xonocToro xoaa v
okono 3,9 BT npu makCcmMansHOW BbiXOL -
HOM MOLLHOCTHK,
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rpomkKkocTu Ha 62 nb
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0. EXXKOB, r. Omck

erogHA nNo-npexHeMy akTyanbHa

peann3auyuna BbICOKOKa4YeCTBEHHOW
perynuposku rpomkoct 8 YM34, pabo-
TawWMx C aHanoroBbiMM WUCTOYHUKAMMK
curHana (HanpwMmep, C NpowrpeiBarens-
MW rpamaanuck). OamH M3 W3BECTHbIX
cnocobos ee AMCKPETHOro perynuposa-
HWA — KackagHoe BKNI4YeHWEe aTTeHwa-
TOPOB C PUKCUPOBaAHHBIM 3aTyxXxaHuem,
KaxXabli W3 KOTOPbLIX KOMMYTUPYETCH
EAWHCTBEHHBIM Nepexkn4YaTtenegmM, Kak B
kvure . U. Ataesa v B. 1. Bonothn-
KoBa “"(MPyHKUMOHANBHBIE Y3Nbl yCounwurte-
nen Hi Fi” (M.: Magarenscteo M3WU, TOO
"Moautus”, 1994), mnu KoHTaKTamm pene.

Habop 13 nATH aTTeHaToOPOo. C 3aTyXaHu-
em 2, 4,8, 16 u 32 nb noasonaeT NONYYUTL
wHTepBan perynuposanua ot 0 no -62 nb
c warom 2 0b.

KHOMOYHOE yNpasneHne Takum peryns-
TOPOM rPOMKOCTHM MOXET DbiTh O4€Hb NPO-
CTeIM (HANpUMep, Ha peBepCuBHbLIX CYeT-
4yukax), oaHako npu paspabortke npegna-
raemoro yctponcrtea Obina nocraeneda
Uens yNpasnaTe rPOMKOCTLID NPUBBLIYHBIM
nepemMeHHbiM pe3ucTopom. Kpome Toro,
nocne ycrtaHoBku HeobDxoaWMOoW rpomMko-
CTW CUCTEMA yNpPasneHus O0oMmKHa nepe-
XOOMTE B "CNALLMA" pEXUM, B KOTODOM BCe
reHeparopsbl UMNYNLCOB BBIKTKHYEHbI.

Cxema npepgnaraemoro perynaropa
rPOMKOCTH n3oOpaxeHa Ha pPUCYHKe.
Cencopom E1 cnyxuT metannuyeckan
py4kKa nepemMeHHoro peanwcropa R34, nao-
NUPOBaHHan ot ero ocu. MyHKUKWA noru-
yeckoro anementa DD1.1 — ycunenwe
HABOAMMOIO Ha ero Bxoa NPUKOCHOBEHWU-
&M Kk ceHcopy Hanpsixenun. B yaen ¢op-
MWPOBaHMA CWrHana, paspelwanouero
perynMpoeasHne rpoMKOCTWA, BXOAAT
Takxe peancrtopsl R1, R3, R6, R7, kOH-
aencatop C1wm anoa VD1, Ox cpabaTwBa-
8T HE TONBLKO NPW KacaHWW PyKOW CEeHCOo-
pa, HO ¥ NPV OAHOBPEMEHHOM NPUKOCHO-
BEHWK K CEHCOPY M K KOPNYCY yCUAWUTENR,
a Takxe NpW BKMNIOYEHMKU HaNpPaXeHWsA
nutadma +5 B. Tpurrep LLimutTa (3anemex-
ot DD1.2, DD1.3, peaunctopel RE, R9)
obecneyvBaeT KpyTole nepenagsl CUrHa-
na paspeLueHus.

ITOT CUrHan ycraHasnuveaeTt Tpurrep
DD4.1 (CD4013BE) 8 cocTosinve € BbICO-
KUM YPDOBHEM HA BbIXOOE, 4TO BKMOYaer
reHepartop TakTOBeIX MMNYNLCOB Ha ane-
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meHTe DD6.1. D-Tpurrepbi MUKpPOCXeMbI
DD8 (74HCT175E) npuea3biBAKOT CUrHa-
Nbi, Noaasaemble Ha exoasl D1—D4, k Tak-
TOBEIM MMNynscam. Ceeroamnon HL1 cur-
Hanwaupyet 06 aktuBHOW paboTte peryns-
TOpa rpoMKOCTH.

Umnynec, oOpMUpyemeld NO Hapac-
TAWeMy nepenagy BxXOAHOro curuHana
anementom DD6.4, obBuynseTr cuYeTUMKM
mukpocxemsl DD9 (CD4520BE), a ane-
meHT DD1.4 paspewaet npoxoxaeHwe
TaKTOBbLIX MMNyNbCoB Ha Bxon CP cyetywvka
DDS.1.

Kog COCTOAHWA aTTeHnaTopos GopMn-
PYETCA B pe3ynbrare aHanoro-undpoeoro
npeobpa3oBaHUA HaNPRXEHWA, CHUMae-
MOro C ABMXKA NEpPEeMEeHHOro peancropa
R34. B cocrae AL Bx0AAT CHETYMKW
DD9.1 v DD9.2, maTpuua R-2R »3 peaunc-
Topoe R21—R30 v R32 » komnaparop
DAZ.1. MaTtpuua peannayeTt uwdpoaHano-
roeoe npeobpa3oeaHve Koga C BbiX0OO0B
cyétyuka DD9 B nponopumoHansHoe
3HAYEHMIO KOAA HaNPRXeHue.

Mo 3asepweHnn npeobpazoBaHuUA
komnapatop DAZ2.1 ycranaenueBaert Ha
CBOEM BbIXOAE BbICOKMIA NOrM4eCcKuin ypo-
BEHb HANpPAXEHWA, KOTOpbin cTpobupy-
eTCHA TaKkTOBbIM WMMAYNbCOM B OOHOM M3
D-tpurrepoe mukpocxemel DD8 wu 3a-
npeuwaeT aanbHernln CYET TakKTOBbIX
mMmnynecoe. Komnaparop kopoe DD3
(74ACTS521PC) cpaBHuBaeTr COCTOAHWUA
euixonoe cuétymnkos DD9 w peructpa DD2
(TAHCTS74N). MNpn wx pasnuymm B pe-

ructp DD2 6Gyper 3anwcaHo HOBOE
COCTORHUWE,

Hepes TpaH3WCTOpHBLIE KNKDYM MUKpPO-
cxembl DA1 (ULN2803A) curHanel € BbIXO-
ADB perwcTpa noctynawT wa obmOoTkK
pene K1—KS, KOHTaKTel KOTOpLIX K1.1—
K1.5 nepeeenyr cTynedu arrediaropa
perynaTtopa rpoMkocT B HOBOE COCTOSR-
Hwe. Ha Bpems nepexknwyYeHWs pene
(1,5...3,5 mc) ByneT 3anyuweH ogHoBubpa-
Top Ha Tpurrepe DD4.2 (CD4013BE),
POPMUPYIOWWIA MMIYNbC MMYLWEeHWS KOM-
MYTAUMOHHLIX NOMEX B KaHane 3BYKOBOIO
curHana. 3ToT UMNYNLC OTKPOET TPaH3un-
ctop VT1, wyHTMpyOWMA Ha ykasaHHoe
BpemMs BXOA aTTEHDATOPA.

3artemM nNPUBA3AHHBIA K TaKTOBbIM
UMNYNbLCaM 1 3a0epXaHHbin Ha OAWH TakT
CUrHan 3aseplueHns aHanoro-uugposoro
npeobpazoeanua 0BHYNUT cyeTyrkn DDY.
Ecnn curHan npukOCHOBEHWA K CEHCOpY
npoaonxaer nocrtynars, Byoer 3anywe
HOBBIA WMKN Npeobpa3zoeaHna. Tak MCKmo-
HaKTCH HE TPebYIoWKWECH NP OTCYTCTBUMK
W3MEHEHWIA COCTOSHWA 3a0aK0LWEro rpom-
KOCTb NepeMeHHoro peancropa R34 nepe-
KMOYEHWUH PEne n MMNyNbCbl FMyLeHns

Ha spems adHanoro-uwdposoro npe-
06pa3oBaHMa U 3aNMCK HOBOTO COCTORHWSA
reHepaunn TakToBbiX MMNYNLCOB HE npe-
puiBaetTca. [lna 3TOr0 BXOAHOW TpWUrrep
DD4.1 ycTaHaenueaeTca no cnagawwemy
nepenaay wMmnynsca Ha Beixoge Q4 muk-
pocxemel DDB 8 cocTosiHME C HM3KWUM
YPOBHEM HA BbiXO4Ee NPW YCNOBUKM, 4TO HET

!bIXEHOH KdCKaj !IM!! -

e NJIN TP CTVINEeHW
"NOBTOPUTENA®

U. POroB, r. Pocros-Ha-floHy

B crarbe npegcraBneH CPaBHUTENbHLIA aHANN3 NMNONYNAPHBIX CXEM
BbIXOQHOro Kackaga ycunurenev MOWHOCTH 3BYKOBOM 4YacToTel Ha
bunonapHeix TpaHaucropax. Mony4yeHHslie pe3ynbTarsl NOKa3bIBAKOT
npeuMmMyLyecTBO TPEXCTYNEeHYaron cCXeMbl BbIXOQHOro kackaga, obec-
nevyuBawwen MeHbLUne HEeNTMHEeWHbIe WCKaXeHWus B CpaBHEeHWHn C
asyxcrynenwqdaron. o mHennio asropa, rakas cxema ABNAETCA HaW-
6onee npegnoyYTUTENLHOW AN NMOCTPOEHMA BbICOKOKaYeCTBEHHbIX

YM3H4.

NONYNSPHOA nWuTepatype no KOH-

CTPYWPOBAHWID YCUAMTENEN MOLWHOC-
TH 3BYKOBOR 4acTotel (YM34) [1, 2] cxe-
MOTEXHMKE BbIXOAHOrO Kackaaa ynenser-
ca Donewoe sumanme,. OgHako Tam pac-
cCMaTpWBaeTCHA rnasHelM 0Bpa3om CTpyk-
Typa Kackana, B KOTOpOM UCTONb3YIOT Kak
KOMMIEMEHTAPHBIE TPAH3UCTOPLI, Tak W
TPAH3WUCTOPL! OAWHAKOBOW CTPYKTYPHI, a
BAWAHME 4YKUCNa CTYNEHEN W CXeMbl
BK/IIOYEHWA TPaH3WCTopoe Ha paboTy ycu-
naTens Boobwe He paccMaTtpuBaerTcs.
Kak noka3asiBaeT MoaennuposaHe, cTpyk-
Typa BbIXOQHOr0 Kackaga W pexwumsl
paboTel TPAH3WCTOPOB BECbMA BaXHbI NPH
KOHCTPYWPOBAHWW BbICOKOKAYECTBEHHbIX
ycTpoucTte. Monpobyem BOCNONHWTE 3TOT

npoben.

Hanwbonee pacnpocTpaHéHHaa CTpyk-
TypHaa cxema YM3Y (asTopom MCXOaHON
aensetca Lin H. M.) nokasaxa Ha puc. 1
[1,2].

Yeunurtens wWMeetr TpexkackanHyw
cTpykTypy. Nepewin kackang — anddpepen-
unansHein (AK). OH pabortaer kak npe-
obpasoearent HANPAXEHWA B TOK (MCTOY-
HUK TOKA, YNpaBnaemMsiid HanpsxeHnem, —
MTYH). Kpome TOro, OH ABNAETCA BOCNPU-
HAMAKLLKMM Y3N0OM OoTpuuaTensHon ob-
patHon cenaaun (O0C): n3 BxOAHOIro CUrHa-
na, noctynawwero Ha 6Ga3zy TpaHaucTopa
VT1, sBeiumtTaetrcs curdan OOC ¢ Beixona
yCcunuTens, noctynawwwin Ha 6asy Tpax-
auctopa V12 4Yepes penutens Hanpaxe-
Hua R4R3. Bropon kackapn ycunurens Ha
TpanauctTope VI3 — yeunurens Hanpsaxe-

KACAHUA CeHCOopa, MMNYNLC rNYyLWeHnA
3aKOHYMNCH, @ KOOb! CHETYMKA W BbiXOOHO-
ro perucTtpa coenanu, Bce 3T1o — npuWaHa-
KW 3aBEpLUEHUS PErynMpoBKNA rPOMKOCTH.

O6wihh Ans BCex paspaaos perncTpa
DD2 exon OE moOXHO WCNONb30BatTe ANA
BLICTPOro NEpPexnioYeHns BCex CTyNeHen
aTreHaTopa B COCTOAHWE MaKCUMAaneHo-
ro 3atyxanua. BeicOkui ypOBEHbE Ha 3TOM
BxOOe nepeseneT BeixoOw pernctpa DD2
B BbiICOKOWMNENAaHCHOEe COCTORAHWe, B
pesynstare 4Yero TPaM3uCTOPHLIE KNIOYK
Mmukpocxembl DA1 3akpowTcs. Bece pene
perynatopa rpomkocti ByayT ycraHoene-
Hbl B NONDOXEHWA, COOTBETCTBYIOLWME MaK-
CUManNLHOMY 3aTyxaHuwo. 370 OwiBaer
Heobxoaumo npu cpabartbiBaHWKM 3awmT
YM34 vawm npn nponagalnin HanNnprRxXeHns
B cetn ~230 B. [pyroe npumexseHne —
3a0epxkKa ycraHoekn pabo4yero aaryxaHusa
arreHaropa nocne eknoYeHus YM3Y.
BapnaHTel NOCTPORHKUSE CXEM YyNpaBNeHus
PEXUMOM MYLWEHUA MOryT ObiTe CaMbiMK
pa3Hoobpa3HbiMi M 30eCb He NPUBOARAT-
CH.

Peanctop R30 noHuxaer BbixoaHoe
HanpsaxeHwe LLATT n atum 3apnaer nonoxe-
HWEe OBWXKA NepemMeHHoro pesucropa
R34, COOTBETCTBYIOWESE MWHUMANEHOMY
3aTyxaHUKD B NWUHEWKE aTTeHwartopos
(MakcumMmymy rpomrkocTi). ConpoTuaneHme
peauctopa R37 onpepenser gnurens-
HOCTE WMNyNeCa TrNyweHWA, KOoTopas
nomxkHa BuiTe HEMHOro Bonbwe BpemeHu
cpabaTsiBaHUA 1 OTNYCKAHWA pene,

HWR (YH) ocywecTenseTr oCHOBHOE ycune-
HWe curHana. BaxHoW 0CO6eHHOCTLIO
ABNAETCH BLICOKOE BbIXOOHOE CONPOTWE-
neHWe Kackana, Kak v conpotTvBneHue
Harpy3kw, KOTOpoe onpenenseT He TONbLKOD
K03 PUUMEHT YyCUNEHWA Kackana, HO WM
ero NMHENHOCTh.

Ha arom cnegyer oCTAHOBMTLCH NOL-
pobree. KoaddwumeHT npeobpa3oBaHns
Kkackana Ha TpaHaucTope VT3 (3aBucwu-
MOCTE BLIXOOHOIO — KONNEKTOpHOro —
HaANpPRXEeHWA OT BXOAHOro Toka 6Ga3sl)
BbIYMCNAOT NO popmMmyne

K :h?la-l:Hm.n'U’TEI ”H.}?"Hm BE (1)
! l

30eCb (Rew vis || Rz || Ruse) — 270
CONPOTUBNEHWE NapannensHo COeaNHEH-
HbIX 3NEMEHTOB. BbIXOAQHOro CoONpoTMBnNe-
HWUA camoro Tpaswaucrtopa VT3, BHyTpeH-
HEee CONpPOTUBNEHWE WCTOMHMKA Toka J2,
Harpyxawwero tpadamcrop VT3, u exoa-
HO€ CONpPOTUBNEHWEe Ccrneaywulero, Bbi-
xoaHoro kackapa (BK) ycunurtens Ha
TparHancropax VT4, VT5. Yrobw obecne-
YnTe Tpebyemoe Beicokoe ycunenme YH
(pecATkn TeICAY pas), BCce conpoTuene-
HWRA, BxoaswWwwWe B dopmyny (1), OOMKHLI
MMETE 3IHAYEHWA B COTHW KMNOOM K BONk-
we. BaxHbiM dakTom ABNAETCA TO, YTO
BXOOHOE CONPOTHBNEHWE BEIXOAHOIO Kac-
Kkana He nNpocTo BnuAeT Ha paboty YH, a
onpegenseT CRONCTBA NOCNeaHero,

Tpetuia kackan ycunutens — BbIX0O4-
HOW. OH BbINDMHEH NO CXE@ME NOBTOPWUTENS
HanpAXeHWs, Tak Kak ero QyHKuma —
nepegaya HanpaxeHus c¢ Boixona YH B
Harpy3sky, Ha MHYH. MNMpwn atom kackapn
AOMKEH UMETH BbICOKOE BXOAHOE W HW3-
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KOE BbIXOAHOE CONPOTWBNEHWA, a Takxe
BbiTek CNOCOBHBIM OTAABATE B Harpy3ky
3HAYUTENBHBIN ND BENUYKMHE Tok. BOoT atoT
Kackag v uHTepecyetr Hac B nnadHe ero
ONTUMAanNbHON KOHDUrypaurm AN\ Hannyy-
wen paboTel BO B3aMMOOSWCTBMK C Npe-
Abiayuim kackanom (YH).

L 4

L R

VT4

dopmyne
Illli-'
g = e, (2)

#13
3toT Tok Baawl noTpebnaerca va kon-
NEeKTOPHOW LUenu Nnpeabiayuero kackana —
YH, koTopsiin gonxeH obecneuynTe Tpebye-
MOE 3HayeHue Toka. To ecTh TOK

nokoA YH ponxeH OwiTk 3aBenomo
Donslue MakCuMansHO BO3MOXHOIO
Toka Basw BK, nHa4Ye B BeIXOAHOM
Kkackane BO3IHWKHET "TOKOBOE rono-
AaHue” u NPOU30NAET OrpaHn4eHue
BbIXOOHOro curHana. Tak 4710 TOK
nokos YH gonmxexd DeiTe A0CTATOYHO
GonslnMm. YyutwiBana, 410 koaddu-
» UWEHT Nepenaqun toka Naya MOLLHBIX

Boixog

" i

-

Puc. 1

YkazaHHoe B3aumogencTeme npo-
ABNAETCA ABYMA dakTopamun. Bo-nepebix,
TOK B Hasbl TPAH3UCTOPOB BLIXOAHOrO Kac-
Kaaa NocTynaeT ¢ KONNekTopa TPaH3nucTo-
pa YH, koTopsiid 3TOT TOK Aonxed obecne-
YuTe. BO-BTOpLIX, BXOAHOE CONpOTWBNe-
Hwe BK Bnuaetr Ha koadduumeHt npe-
obpaszosanua YH (B pancHeiwem Aanna
npocToTel Bynem HaseleaTe 3TOT napa-

= 4|
VT1
c
o
ki VT3
R1 |#

Puc. 2 a)

MeTp koapPpuumeHTom ycunedus). B Ha-
wem crny4ae BaXHO, 4TO HENWHEWHOCTb
BxoaHOro conpotuenenwnsa BK, kotopas
xapaktepHa ans BUNnoNApHbIX TPaH3UCTO-
poe, Gyner BNUATL Ha KOIDPULMEHT YCK-
nesma YH v coenaer 3aTtoT kackan takxe
HENMHEWHbIM. B pesynsTate uckaxeHus,
BHOCWUMBIE B CWrHan Kackafom yCUNeHwWs
HanpPsaxXeHWws, 3aMeTHO BO3pacTyT.
OB6bi4HO rnasHeiM TpebosaHweMm, Nnpeas-
ABNAEMBIM K BeIXOOHOMY Kackagy e suae
NOBTOPUTENA HANPRXEHWA, ABNAETCA Bbi-
COKMN KO3 DPUUMEHT YCUNEHWA NO TOKY.
JT0 BaXHO BOT NO KAkOoW npuyuHe. Bel-
X0AHOW TOK yeunutensa |, (OH Xe saBnaer-
CA BbixoAHbIM TOKOM BK) moxer poctu-
rate Bonebwux 3HavYeHnin. Hanpumep,
BEIXOAHOW MOwHOCTK 200 BT Ha narpyake
4 Om cooTeeTcTBYET BhixogHOoW Tok 10 A,
BxopHoi Tok BK — 310 Tok 623wl TpaH-
auctopos VT4, VTS — BBIMUCNRKIOT NO

TPAH3WCTOPOB HEBENWK W 3aMETHO
CHuxaeTca npu OONblIKMX TOKax,
TpebyeMbln TOK NOKORA TpaH3ucTopa
YH okaswiBaerca cnuwkom Oonk-
wum. lNpuHUMmas MakCUMansHbin
BbIXOOAHOW TOK l,.. paBHeim 10 A w©
yunTbiBan ko3gdpuuneHT nepenayn
TOKA COBPEMEHHBIX MOLHBIX TPAaH-
awcTtopoe BK (B cxeme Ha pwuc. 1)
pasHeim 20...50, npu Takom TOKE
nonyyaem TOk nokoa VI3 B npegenax
0,2...0,5 A. 3T0 HEe ONTUMANBHD Kak ANA
obecnevyeHUA TENNOBLIX NPOLECCOB, TaK U
pexuma paboTel yecunutena. Kpome Toro,
BXOAHOE conpotuenenue BK, asnawuie-
eca conpotuenequem Harpy3kv YH v on-
pegensemoe no gopmyne

R ax = Rurhass, (3)

6)

0Ka3bLIBAETCH CMULLKOM HM3KKUM. NMpU CO-
npoTueneHnn Harpysku 4 Om nony4aeTcs
Re.ex = 80...200 Om.

NpoGnema pewaeTcs NpUMEHEHWEM
COCTaBHOIro aMUATTEPHOro NOBTOPATENR B
BK. To ecte cam BeixoaHOW kackan YM34
CTaHOBWUTCH MHOIMoOCTyneH4aTeiM, 8 Ha3B4d-
HWe "BbIXOOHOW KACKan OTHOCUTCH B 3TOM
cny4ae kK onpenenéHHoMy CTPYKTYPHOMY
3BEHY yCUnUTena. ¥ COCTaBHOMo aMuTTep-
HOro NosTOpPUTENA 0DWKMIA KOIDDUUMEHT
nepeaavn Toka hy s HaMHOro Bonewe, Yem
Yy OAWMHOYHOr O TPAH3NCTOPa — OH ABNAETCA
npouseeneHuem koagPUUMEHTOBR nepe-
Oa4u TOKA Kaxnoro va rpaHanctTopos. lMNpwu
3ATOM Chnegyet Yy4YdTbiBaTb, 4TO WU NpPK
Maneix, 1 Npu BoONbLLUKMX TOKax KONNEKTopa
BeNUYMHA hya KAXA0ro U3 TPaH3ncTopos
CHWXAeTCA, NO3ToMy 00WMIn KO3apPrum-
eHT nepeaaqy Toka Nony4aeTca 3amMeTHO
MEHbLUEe.

HanbBonee nonynapHeiMnU ABNAKOTCA
CXEMBbl BLIXOOQHOTO Kackana, WCNnonb3yio-
lWMEe COCTaBHbLIE TpaHaucTopbl [apnuur-
TOHa UNKU ABYXCTYNEHYaTBEIN IMUTTEPHBIN
NOBTOPWTENL, pMUc. 2,a,6. UmeHHDo aByx-
CTyneH4YaTaa cxema BbiXOAHOro NoOBTOPK-
Tens onucada B nuTepaTtype N NPUMEHAET-
ca Hambonee wwpoko. lopaspo pexe
MCNONb3yeTCA TPEexcTynewyarana cxema,
puc. 2,8. Takaa cxema NpuMeHsNace B
KOHUE NpOWNoro Beka C MOLWHBIMK TpaH-
3UMCTOpPamMK, KOTOpbIE MMenu HebOoNbLIOW
koadhduumeHT nepenaym Toka Haswl, noa-
TOMY NPAXOAMNOCE WMCNONBL30BaTE TPH
TPAH3VCTOPAa ANA NOMYYEHWS NPUEMNIEMO-
ro YCWNEeHWA No TOKY W BXOAHOMO conpo-
TUBNEHWA.

PaccmoTpum paboTy kaxnoro u3 eapu-
aHTOB, NpPenCTaBNEHHbLIX HAa PWUC. 2, W
cpasHum Wx ceolcTtea. B paHHom cnyyae
HAaC MHTEepecyeT BAUAHME BBIXOAHOMD Kac-
Kafga Ha npeieigyluiMia Kackag, xotopoe
NPoORBNAETCA B noTpebneHnn OT Hero Toka
Haawl TpaxaucTopoe BK v HenocTosHcTee
BXOQHOr0 conpoTtuenenma BK, snusamowmx
Ha koaddUUneHT ycunewma YH n BHOCK-
MbIE UM UCKAXEHWNS.

MccnenosaHue Nposenem Ha moaenu
(8 nporpamme Multisim). Kak wn3secTtHo,
CUMYNATOPL MOaenupywT paboTty Tpa-
3UCTOPOB, BHOCA HEKOTOPYK nNOorpeL-
HOCTh, OCODEHHD B "TOHKMX ™ acnekrtax ux
pabotel. OgHako B AaHHOM chnyvae no-
rPEWHOCTE Mana, Tak Kak Mcnonb30saHbl
bonee TOYHbIE HW3KOHACTOTHbIE MOOEenNu
TPaH3UCTOPOB, B KOTOPbIX HEMWMHEWHOCTL

»- -+

NPOABNAKDT B OCHOBHOM BXOOHbIE Xapak-
TEPUCTUKW U 3aBUCUMOCTH koD DUUMEH-
Ta nepepavn OT Toka KONnektopa, a 3t
CBOWCTBA TPaH3MCTOPOB XOPOLWO MOaenn-
PYIOTCA COBPEMEHHLIMW CUMYNATOPAMM.
Ona moaenmpoBaHna MCNONL30BaHLI Cxe-
Mbl, MOKA3aHHbBIE Ha puC. 2.

IOna Ha4Yana paccMOTPUM 3Ha4YeHne
obwero koadpduumeHTa nepenayn Toka,
NONy4YHBLIEroCcA Yy BbIXOAHOMO kKackana
Ka¥Oon CTPYKTYpPel (pue. 3). N3 pucyHka
BMOHO, YTO KO3PPUUHEHT Nepenadn Toka
O4YeHb CWNBHO 33BMCUT OT BLIXOAHOrO
TokKa. N ecnn cHUXEeHWeM 3Toro napamer-
pa NPy Manelx TOKax MOXHO npexebpeus
(TaKk kKak W BLIXOAHOW TOK B YWvCcnuTene
dopmynel (2) CTAHOBATCS MaNbLIM), TO NPK
BOonblKMX TOKax CHMXEeHWe koadduumeHTa
nepenayv secoma owytumo. Koadduum-
eHTEl nepenayn Toka B BK Ha Tpav3ancro-
pax JapnuHrroHa W ABYXCTYNEeH4aToro



A0BONLHO BNnMakw, npy BONbLWKWX TOKax
OHW CTAHOBATCH NPAKTUY4ECKW PABHLIMK, W
MX 3HaYEeHns gocTuraoTt npumepHo 20000.
3TOro ABHO HEQOCTATOYHO, NOCKONbLKY NO
dopmynam (2) v (3) nonyyaem: lg = 0,5 mA;
R ex = 80 kOm. To ecte BxogHOi TOK BK
cocraenfaet okono 10 % ot Toka nokos YH,
YTO 3aMETHO BNWAET HA NWHEWHOCTL NO-
cnegHero. A exogHoe conpotuenenne BK
Gyaer MMHUManbHbLIM U3 TéX CONPOoTUBNe-
HWA, KOTOpble Bxoaatr B8 dopmyny (1).
CnepoBarenpHo, €ro BNMAHME Ha Ko3g-
dwuumnent ycunenna YH OByper
HanBONLILMM, U HENUHENHOCTL
BXOAHOro conpotuenedna BK
FAMETHO YBENWYUT HENUHER-
HOCTE YH.

B tpéxcryneH4artoih cxeme
3TW NapamMeTpbl HAMHOro nyywe,
NMockoneky ero koapduumeHTt
nepenayw npw toke 10 A paseH
225000, 1o lg = S0 mA; R, ek =
= 900 kOm. Tok 6a3 TpaH3ancTo-
poe BK gocraroyHo man, 4ytobubi
HE BNWATL Ha pexum paboTsl
TpaHaucTopa YH, a exoaHoe co-
npoTtueneHne BK Hamuoro Gonb.-
IWe OCTanbHbIX CONMPOTUBNEHWA,
Bxoaawmx 8 popmyny (1), n ero
BAWAHMEM MOXHO npeHebpeys.
Mo 3701 NpUYUHE HENWHEWHOCTL
BXOAHOr0 conpoTtuenedna BK q
NPaKkTU4eCKn HE CKaxercs Ha 0
pabore YH. Takum obGpasom,
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ro Toka BK Ha TpaHaucTopax JapnuHrrosda
W OBYXCTYNEH4aToro nOBTOPUTENs CO-
cragnaeT npumepHo 1 mA. Takxe xopowo
BUOHbLI MCKaXeHWA (GOopMbl 3TOMrO TOKa B
cpasHeHu ¢ GOPMON CUHYCONAbI.
OcumnnorpamMmmsl TOKa HECUMMETPUN-
Hbi OTHOCHMTENBHO OCKU BPEMEHKM W WMEKDT
JAMETHYIO Pa3Hnuy aMmnnuTyg Ans nono-
HATENBHOA W OTPUUATENBHOW NONYBONH.
3T0 03HaAYaeT Hanu4yue BTOPOX, a BO3MOX-
HO, WU APYIrMX YE8THLIX FAPMOHWK 3HA4YWU-
TENLHON BenuM4YuHbl, Camu nNoNyBONHLI

OTKPLIBADTCA W 3aKPbLIBAKTCA NOYTKH
OAHOBPEMEHHO. HennHenHoCTb OBYXCTY-
nenwqaroro BK Heckonbko Bbilue, 4em C
Tpavancropamu Japnuurtona. BxoaHon
TOK TpéxcTyneH4aToro BK HaMHOro meHb-
e, 4em y Apyrux v, Ha Nnepsebid B3rN\a,
Bonee nuHeex,

O nosegenvn BK, cogepxawero tpu
napsl TPaH3aucTopoB, CyaAuTe NO puc. 4
CNOXHO — YX ONMEHb mMana amnnutyna
BXOAHOrO TOKa 3TOro kackana. lNoatomy
TOT xe rpadmk NnoxkasaH Ha pMc. 5, HO Y

Hero macwrad no ocu TOKa B
necAte pa3 esiwe. MNosepeHue

| =L yema [lapnuHrTosa |

=) TDAHIWCTOPA

P, 4 b 3
BeixogHoH TOK, A

=3 TRPAHIWCTOpA

Tpéxctynenyaroro BK takxe co-
rMacyertca ¢ NpueeneHHbIMKN Bbil-
we paccyxaeHuaMu. AMnnuryna
TOKa 3[ecCk B HECKONkKO pa3s
MeHbLue, 4em y BK ¢ apyma napa-
MW TPAH3WCTOPOB, 8 NMHeNHOCTL
3amMeTHO Bbiwe — rpaduvk TOoka
NpakTU4YyeCcky COBNAaaeT C CUHY-
COMA0N BXOAHOMO HANPAXKEHWA, U
"CcTyneHbka” npakTu4eckn oTcyT-
" creyer. CnenosarensHo, BeIx0oa-
HOW kKackag C Tpems napamu
TPaH3UCTOPOB QakTUYeckn He
BnuKeT Ha paboty YH, He yMeHb-
WaeT ero yCUNeHna 1 He yee-
NUYUBEET €ro HENMHEWHOCTB,

B 3aaknwuyexHue paccMoTpum
HENWHENHbIE MCKaXEeHWRA, BHOCK-
IU Mbie BEIXOOHLIMW KACKanaMn paa-
HblX TUNOB. BbIXOAHOW kackan —
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TpéxkackaaHen BK swirnagamt ©HGonee
Npeano4TUTENBHbLIM,

Oaxako npuBefEHHLIE BbilLE pPacCyxX-
OEHWA MOryT OKa3aTbCa A0BONLHO NpW-
bnuanTencHbiMKn. Tem Donee 410 B ABYX-
crynenyarom BK Tok 6a3bl TpaH3InucTopos
VT1, VT2 (puc. 2,6) onpenenseTtca He
TONLKO TOKOM Dasbl TpaH3ucTopoe VT3,
VT4, HO  nx cOBCTBEHHBIM TOKOM MNOKOA.
WMcnonb3oBaHne MoaenupoBaHwWa No3Bo-
NAET OLUEHUTL 3HAYEHWS TOKOB U HENUHEN-
HbIX MCKaxeHnin. Tokn Dassl TPaH3INCTOPOB
BK (BxOQ4HOM TOK) NPpU CUHYCOWOANBHOM
BXOOHOM CUrHane ana 3Tux BAPWAHTOB
CxeM npueeneHbl Ha puc. 4. Tam xe noka-
3aHO N CMHYCOWOANBHOE HanpRAXKEeHWe Ha
exone BK, 4ytobbi HarnagHee oTpasvTh
MCKAXEHWA BXOAHOMO TOKa.

lpuBeneHHbIE Ha pyc. 4 POpPMbl TOKOB
nNoATBEPXOAK0T COAenaHHbie paWwee npen-
nonoxeHwa. JeoiHan amnnntyaa Bxo4Ho-

Toka Bonee y3kme, Yem NONyBONHbLI CUHY-
CoMabl BXOOHOro HanNpAXeHusa. 310 roeo-
PUT O HANWYUK W HEYETHbIX rAPMOHUK B
cnektpe. Kpome Toro, ¢opmMa Toka aHano-
rmyHa cgopme curHana npu 3aMeTHbIX
WCKaXeHWAX Tuna "CTyneéHbka  HeCMOTpsA
Ha8 OTHOCUTENLHO BONLWOR TOK NOKORA
BbIXOAHLIX TPAH3UCTOPOB, PaBHLIA NpW-
MepHo 200 MA, 4TO Takxe yKasbiBaeT Ha
3HAYNTENLHLIE HENWHERHLIE MCKAXEHWA.
Mckaxenna B Buge "CTyneHbkn  nNpo-
ABNAKTCA HECMOTPA Ha TO, 4TO CMELLEHWE
ONA TpaH3ucTopoe nonobpaso takum ob-
pa3om, 4yTobbl B pexume knacca AB pabo-
Tanu TONbKO BbIXOAHLIE TPAH3WUCTOPLI
(VT3, VT4 — Ha puc. 2,6 n VTS5, VTG — Ha
puc. 2,8). OcTtanbHbie TPAH3WCTOPLI Kac-
Kafa B pexXuMMm OTCEe4YKW KONNekTOpHOro
TOKa HE BXOAAT. ITO HE OTHOCKUTCA K TPaH-
auctopam [apnuurtona, y kotopbix oba
TPaH3MCTOpa WHTErpanbHOW CTPYKTYPLI
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MCTOYHWK HawDONbLUWMX WMCKaXeHWH, no-
aromy npobnema nx CHUXEHWS SBNRETCH
BaxHOW. ABTOp TBEPAO yDexaeH, 4To aa-
*E NPY MCcnonL30BaHWKM rnybokon obuwien
00C weobxogumo pobuearteCa MakKCH-
ManbsHOAR NWUHEAHOCTW aMnNnNUTYAHOW xa-
PAKTEPUCTHUEN YCUNUTENA NPU PA3IOMKHY-
Toi netne OOC. MNpexae Yem OUeHMBATL
HENWHENHBIE UCKAXEHWUA, BHOCUMBIE KaX-
LObIM M3 BbIXOOHbIX KACKaa0e, Heobxoaumo
OTMETWUTL, 4TO BXDAHOWM cwurHan Ha BK
nocrynaer ¢ Beixoaa YH, kotopsii agnaer-
CA BbLICOKOOMHBIM. MNoatomy Ha pumc. 6
noka3saHbl K03QOUUMEHTLI FTAPMOHWMK KaxX-
OOTO W3 BapWaHTOB BLIXOOHOro Kackapna
npw pasnuyHoM CONPOTUBNEHMN NCTOYHM -
ka cwurHana. Ecnu wcTtouHwk curHana
ABNAETCA WCTOYHMKOM HANPAXEHWA W ero
BHYTpEHHEE CconpoTuenesne O6nNu3kKo K
HYNIO, TO WCKAXEHWA B TREXCTYNEHYaTOM
BK Bonblwe — Cka3sbiBaeTca BNUAHWE Tpex
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HENMWHENHbIX BXOOHbLIX XAPAKTEPWCTMK Ha
nyTM curiana, OaHako Npu NOBbILLEHWK
BLIXOAHOrO CONPOTHUBNEHWA WMCTOYHWKA
CUrHana MCKaxeHWna B BbixOOHOM Kackapge
ONpenenaTcA HENMHENHOCTLIO 8ro BXof-
HOro TOKa, U TPEXCTyneH4aTelin BK gemon-
CTPUPYET Ha NOPRA0K NYYLYIO NWHEWHOCTh
N0 CpaBHEeHWIO C AByMA apyrumu. MMenHo
B TaKoMm pexume n pabotaert peansHelii BK.
Puc. 6 Noka3biBaeT WCKAXEHWA HEeno-
cpencteeHHo BK, Ho Ha camom gene snuna-
HWE BbIXOAHOMD Kackana Ha curHan yecunm-
TENA ABNRETCH KOMNNEKCHLIM — OH BNUAET
Takxke Ha pexum pabote YH (otbupas vy
HEro TOK), 8 3Ha4YUT, U Ha NUHENHOCTbL
nocneaHero, BNWAET HA YCUNEHWe W«
nuHenHocTe YH yepes exonHoe conpoTuBe-
nedve BK, a Takxe umeer COOBCTBEHHYID
HenuHelHocTs. MMoaromy Heobxoanmo
OUEHWUTE TAKXE W BNWAHWE CXEMOTEXHWUKW
BbIXOHOr0 Kackafa Ha yCUNUTENb B LENOM.
HenmHenHbieé nCKkaxeHnna yeunutens e
UENOM NPW WCNONbL30OBAHWKM BLIXOOHLIX
Kacka[oB pa3nuyHbix TMNOB NOKA3aHbl Ha
puc. 7. Ha pucyHke naobpaxersl rpadm-
KW 3aBucumocTi ko3adduureHTa rapmo-
HUK YM34 6e3 obwen O0C (41obw OOC
HE CHUXANa MCKaXeHWA 1 HE HUBENWPOBa-
na paannyma B BK) o1 Ccxembl BbIXOAHOro
Kackana Ha TPex pasHbiX yacroTax.

HeobxoanMMOCTb Yy4ETA YACTOThI Bhi3Ba-
HA TeéM, YTO Kackan yCUNEeHWA HANDAXEHNS
oxXBayYeH MEeCTHOW 4acTtoTHO-3aBUCUMOW
00C (4yepe3 koHgeHcaTop C1 Ha puc. 1),
KOTOpas C pOCTOM 4acTOTbl CHWXAET ero
BbIXOAQHOE CONpOTHUBNEeHWe. A BenuyuHa
BbIXOOHOTO conpoTuenedvn YH ckaawiBaeT-
CA HA BenMYUHE nckaxeHnin BK. Ha Huaknx
M CpeAHMX HacToTax HeNMHelHbIe ncKkaxe-
HUA YCUNWUTENS C BLIXOAHLIM KACKAN0M, COo-
AepXalluvum TpW Napsl TPaH3WCTOPOB, B He-
CKONbLKO pa3s HUXEe, Yem B TpaguuuoHHOW
ABYXCTYNEH4aron cxeme. Ha BuiCOKMX vac-
TOTax — HUXE NUWb B NONTORAa-aea pasa.

Boieoabl

1. YM34 ¢ pByx- unu TPEXCTYNEHYATHIM
BhIXOOHLIM KACKAA0M UMEKT JHAYNTENEHO
PAINMHAIWMECH BENWHWUHBI HENWMHERHbIX
MCKaxeHnn. HamMeHbwMN MCKaXEHMA-
M1 0Bnapaert yCunuTens C BbIXOOHLIM Kac-
Kaaom Ha Tpex napax TpaH3nCTopOBs
(cm. puc. 2,8). 3TO NOATBEPXAAETCA KaK
HENOCPEeACTBEHHLIMKW W3MEPEHWAMW, Tak
W MeccnegoBaHWem CBOWCTB Kackaloe w
ocobenHocTen nx paboTtel HA mogenw. B
HacTofllEee BpemMs TakOW BbiXOOHOW Kac-
kapn ynortpebnaerca Gonblweld 4acTbio B
yocunurensx 6ea obwen O0OC menHo wna-
3a ero BLICOKON NMHEAHOCTW.,

2. Hanxyawwvm B nnade NMHeAHOCTH AB-
naetca BK ¢ agyma napamwv TpaH3ncTopos
(pwc. 2,6). BK ¢ cocraeHeiMK TpaH3uc-
TOpamu nmeeT Bonee BuiCOKY NMHENHOCTL.

3. COOTHOWEHWA NUHEeAHOCTW Pa3HbiX
TUNOB BbIXOAHbIX KACKagoB "nyywwunin—
CpeaHn—xyaALniA" COXPaHRInNTCH ANA BCexX
cTtopoH paboTtel kak otgensHo BK, Tak w
COBMECTHO C OCTaNbHLIMK KACKaaaMK yCHu-
nutena. CheposarensHo, 3TM CBOICTBA 3a-
KOHOMEPHbLI W ABNAKDTCA CNEACTBUAMMKM
Pa3nnuni B CXEMOTEXHWKE BbIXOOHbLIX Kac-
Kaf0B HE3aBUCKUMO OT TUNOB NpUMeHne-
MbiX TP@H3UCTOPOB U PEXUMOB UX PaboTsbl.

Pekomenpgauum

1. B ycwnutenax ¢ rnybokon obuwen
00C HennHehHble WCKaXeHWwsa 3aMeTHO
CHUXEHLI. [1oaromy pasHuua B NpUMeHe-
HMW  BbIXOAHLIX KACKaQoe pPasnuYHoW
CTpykTypbl Gyner Hesenuka. Tem Gonee
4YTO Ha cpefHWx W OCODEeHHO Ha HU3KWMX
qacrorax, rae pasnuyune NUHERHbIX
ceoncte BK wawbonbwee, rnybuua OO0C
MakCumanoHa, 410 CrnaxuBaeTt pasnu4us
B Tunax BK. Takum obpaaom, B8 Bioaxer-
HbiX peweHuax ¢ rnybokon obuwen O0C
MOXHO peKOMEeHO0BaTE Cxemy Ha puc. 2,6,
kak Hawbonee nNpPoOCTyW W AOEWEeBYI0.
Ckopee Bcero, Hanbonee wupokoe npu-
MEHEHWE WMMEHHO 3TOW CXEeMbl BbI3BAHO
UMEHHO IKOHOMWUYECKUMIKU NPUYUHEMM,

2. BeixogHOW Kackan Ha TpaHancTopax
Hapnuurtosa obnapaer ny4wen nuHen-
HOCTLIO, YEM C ABYMS Napamm TpaH3ncro-
poe. Ho npu paborte B pexume knacca AB
B TAKOM Kackage BO3MOXHbI npobnemol,
Bbi3BAHHLIE 3aNEepXKOW B 3akpbiBaHUu
MOLLHOro Tpav3anctopa. 3T0 Bbi3biBaer
NOSBMEHWE TAK HA3LIBAEMLIX KOMMYTAa-
LWOHHbIX WCKaXEeHWA, KOTOpbIE B Hawu-
Gonblueil CTeneHn NPOABNAKTCA MMEHHO
B TpaHauctopax JapnuerToHa. Tak uTto
Takas cxema MmoxeT DbITh pekoMeHnoBaHa
NAWL ANA ASLEBLIX MW OYeHbs manoraba-
PUTHBIX KOHCTPYKLWIA.

3. Hawnyywei nuHeidHocTbo 0bnanaer
BbIXOAHOW Kackan ¢ Tpems napamu Tpad-
ancTopoB (CM. puc. 2,8). MMeHHo ero cne-
AyeT NpUMEeHATh ONA NOCTPOeHWA aen-
CTBATENBHO BbLICOKOKAYECTBEHHbIX YM3Y,
Tem Gonee 4TO OH HE HAMHOIMO CNOXHee
APYrux — AOONONHWTENBHO NOABNAKTCSH
BCEro [iBa Tpad3ncropa v 04WH peancTop,
Tak 4170 COOTHOLWEeHWe LeHa,/ka4ecTeo 3a-
MeTHO nyqwe. Tort ¢gakT, yto rnybokan 0b-
wan OOC nwmeenupyeT pasuuvuy B paborte
BbIXOOHbIX KACKaQoB, HE CNeayeT npuHn-
MaTb BO BHUMaHWe Npwy pa3paboTke BbICO-
KOKa4eCTBEeHHOW annapaTtypbl, NOCKOMNbKY
3[eCb BO3HUKAET PAL "TOHKMX MOMEHTOB
HAUNYYLWWEen cuTyauuel ABNAeTCHA Ta,
NPV KOTOPOW YyCHAUTENb MaKCUManbHO
nuHeeH eWweé A0 oxXBarta ero neTnén
00C. MMeHHO WrHOpWpOBaHWE 3TOro
NPUHUMNE NPUBOAMT K TOMY, 4TO B pe3ynk-
Tare CyObekTUBHLIE OUEHKW 3BYy4aHwus
YCUNMTENR OKa3bIBAKTCR HEYA0BNETBOPW-
TENBHLIMK 1 OENAKTCA BLIBOAL O "Bpeae”
obuiei O0C.
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CBEETOANOAHOrO CBETUJIbHUKA ~

C Ol'paHH‘-IHTe.I"IE‘M TOKa

'H HE'-IAEB r. Mockea _
O npeaenéuHon nonynap-
HOCTbBIO B HACTOSALLEE Bpe-

MS NONL3YKTCA pa3nu4HbIe as-
TOHOMHbBIE (TAK HAa3blBAEMbIE
KEMMNUHIOBBLIE) CBETOAWNOAHLIE
CBETUNLHWKW Ha BONbLLUOM YKUC-
ne ManoMOLLHbLIX CBETOAUOA0B
M C NUTaAHWEM OT ranbBaHuye-
ckux Garapen namM aKkKymynaTo-
poB. MHOrme u3 HUX UMeT
NPOCTYIO CXemMy NOAKNIDYEHWUA
CBETOAWMOAO0B, KOTOPLIE B BONnk-
WWMHCTBE Cny4Yaee CoeauHEeHb
napannensHo » Hea Tokoorpa-
HAYKUBAOWMX peancTopos. [na
perynMpoBkn APKOCTW CBeve-
HWUR ceeToanoabl pa3buTel Ha
rpynnel. C nomouwsK nepe-
Knwoyarens k 6arapee NnoAKN0-
4AKT OAHY WNK Cpa3y HeckonNb-
KO rpynn ceeroguogos. Tak
peann3oBada perynuposka sp-
KOCTK cBeTunsHwka. lMoxoxasn
KOHCTPYKUWA Yy NNOCKOro cee-
TuneHmnka GL-36+5 (pme. 1),

KOTOPBIW NPOM3BOANTENEM HA-
3BAH KOMNAKTHbIM KeMNWHro-

 Multiunctional high-efficient portable ¢a
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HO OHa MOXET OblTh HEADCTYNHOW, NOITO-
MY OH CAENaH Ha AOCTYNHLIX M HELOPOrnX
neranax.

Cxema ycTpoWcTBa nokasaHa Ha
puc. 2. OHo npeactasnser coboil um-
NYNbCHbIA NOHWUxawwWwWn npeobpa3oea-
TéNk HaANPAXEeHWA C OrpaHVuYMTENEM Bbi-
X0AHOro Toka. Ha anemente DD1.1, ano-
naxvD1, VD2, peancropax R1—R3 v koH-
neHcatope C2 cobpaH reHepatop wm-
NYNLCOB C perynupyemon CKBaxXHOCTbIO.

YKA3aHHBIMW HOMWHanNamm
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1 anemeHTOB reHeparop pabora-
et Ha 4actore okono 40 klu.
CkBaxHOCTL perynupywTt ne-
pemMmeHHsIM peauctopom R1. Ha
anementax DD1.2—DD1.4 co-
BpaH BydepHblin MHBERTUPYIO-
WK Kackan, MMNynbCcel reHe-
paropa Ha ero exo NocTynakwT
4yepe3 koHpaeHncarop C3. C ebi-
X0[a 3Toro kackaga nMnynscbl
NoCTyNaKwT Ha 3aTeop Noneso-
ro Tpanauctopa Vi1, Ha atom
TpaHaucTope, anoane VD3, Ha-
KonuTeneHoM Apoccene L1 wn
koHaewcatope C4 cobpaHd no-
HUXawwMn npeobpa3osartens
HANPAXEHWS,

TpanawucTtop VT1 oTKpbiBa-
BTCA NOCTYNarwWWMKM Ha ero
3aTBOD MMNYNECAMK, W Ha4YK-
HAETCH 3apAaKka koHaeHcarTopa
C4 uepes ppoccens L1, npw
ATOM B €ro MarHuTHOM none
Hakannueaetca aHeprwa. o
OKOH4aHWK WUMNynNbCa TpaH-
auctop VT1 3akpbiBaerca, a
ApOCCent OTAAET HakonneH-
" HywO 3Hepruio. MNMpw 3TOM TOK
npoTtexkaer yepe3 awop VD3 wn
apoccens L1, a 3apaaka kKoH-
percaropa C4 npogonxaercs.
Ceetoanoasl NUTATCH OT 3TO-
ro KoHaeHcartopa.
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BbiM. Bxoaawwe B 8ro coctae Manomolll-
Hble cBeToanoab! (41 WT.) KOHCTPYKTUBHO
pa3pgeneHbl Ha TPW rPYNNBIl, KOTOPbLIE KOM-
MYTUPYIOT C NOMOLWbID YeTbipexno3n-
UMOHHOr0 KHONOYHOro nepexnoyarens. O
nopaboTke Takoro cBeTMNbLHKMKA, Npasaa,
C ApPYroM uensi, paccka3aHo B cTaThe
agtTopa "ABTOHOMHBLIA CBETOAWMOAHLIN
CBETUNBHWK C EBMKOCTHbIM pene” ("Pa-
ano”, 2018, Ne 10, c. 57, 58).

Kak OoTMe4yeHO B 3TOW CTatbe, TOK,
notpebnsemolit ceBeTroanonamMu B 3TOM
CBETUNbHUKE Npu "ceBexel" OGarapee,
MOXeT pocturate 1 A, Npy 3TOM TOHKWE
cOBAMHATENBHLIE NPOBOAA 3aMETHO Ha-
rpesawTcH. [epexknioyeHne Ynucna ceeTs-
WWXCA CBETOAWOAOB B MEHbLUYK CTOpO-
HY, KOHEYHO, n3amensaeT oDl ApPKOCTL
CBEYEHWA, HO CBETOANOAL! B 3TOM Cny4ae

. »Kase 7 DD1

paboTaloT ¢ neperpyakoil, B peaynsrare
MX pecypc cokpawaeTcs, a 3Heprus
Gatapewn pacxoayerca GEeCKOHTPONBHO.
YctaHoBka OOHOrO WNWM  HECKONbKWUX
TOKOOrPaHN4YMBaWMNX PEe3UCTOPOB MO-
HET YMEHLILUMTL TOK, HO 3Heprua Barapeu
byner GecnonesHo npeobpas3osbiBATLCS
Ha 3TUX peancropax B Tenno, T. e. Kld
CBETUNbHUKA CHM3WUTCA. [Ana namMeHeHus
APKOCTWN CBETUNLHUKA MOXHO NPUMEHUTE
perynupyemsliiti ctabunusatop TOkKa, HO
ecnuv OH ByneTt nuHelnHoiM, KINA He yeenn-
4YUTCA.

BoixoaoM M3 3TOW CUTyauuu MOXET
BbITe NPUMEHEHWE WMNYNLCHOMO nNpe-
obpazosarens. MmMeHHO Tak w caenaHo B
npeanaraemMomMm perynatope fApKoCTW.
Taxkoih npeobpa3oearens MoxHO cobparte
Ha Cneuvannu3npoBaHHoOn mMuKpocxeme,

Harpy3km nNpM  U3MEHEHWKH
CKBAXHOCTW WMNYNLCOB Bbl-
XOAHOEe Hanpsxkenne npeobpa-
30BATENA MOXHO WM3MEHATL B
Bonebwux npepenax. Ho no-
ckoneky BAX ceetoanmoaoe
HENWHERAHaA, HaNpsRXeHne Ha
HUX Byaer W3MeHATLCA B He-
DonbwKx Npegenax Npu name-
HEHWW TOKa B HECKONbKO pas.
MNoaroMy 3TO YCTPOWCTBO pa-
boraer kax npeobpasoearens
TOKa, NPUYEM NOBLILLAKWKWA,
T. €. €ro BbIXOAHOW TOK MOXET
NpeBbIWaTe BXOAHOK, 4TO U HAAO ANS yBe-
nu4exqna KMnua.

Ha peauctope RS cobpax patuwvk ToKa,
a Ha TpaH3auctope VT2 — kackan, ynpas-
NAKWWA CKBAXHOCTEY) MMNYNLCOB reHe-
patopa. B ucxogHOM COCTOAHWM TPaH3n-
cTop VT2 3aKpeiT n HE BNMAET Ha CKBaX-
HOCTE WMMNYNLCOB rEeHeparopa, KOTopyl
MOXHO W3MEeHaTL pe3mcTtopom R1. Yem
MEHLLLE CKBAXHOCTE UMNYNLCOB Ha BbIXO-
ne reHepartopa, Tem oHa Oonbwe Ha
3arsope Tpad3ncTopa VI1 n tem Gonblwe
HanpaxeHwe Ha ceeToauonax ELT1—ELN w»
COOTBETCTBEHHO TOK YE€pes HUX, KOTOPbIA
nporekaer 4epe3a peawctop RS, Korpa
HanNpPAXeHWe Ha HEM JOCTUIHET Hanpaxe-
HWA OTKpbIBAHWA TpavaucTopa VT2, no-
ABMTCHA €ro KONNEeKTOPHLIA TOK, KOTOPbIA
NPUBEAET K WIMEHEHWIO CKBaXHOCTW
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YTO B8 3TOM Chny4ae npwy yBenu4yeHun I

NUTAIOWEro HaNpPAXeHWs noTpebnaembii |

ot Garapen TOK ymeHbluaeTca. 3Toro He
NPOVCXOAWT, HanpuMmep, Npu NpUMEHe-
HWKM TOKOOrpaHW4YWBEAWEero pesuwcTopa
unu nuHenHoro crabunuiaropa TokKa.
Takoe CBOWCTBO perynatopa noasonser
bonee paunoHanbHO PacxoQoBaTh IHEpP-
ruo Garapew.

BONBLWKWHCTBO NPUMEHEHHBIX 3NEMEH-
TOB — BblBOOHLIE, OHW CMOHTUPOBaHLI HA
ONHOCTOPOHHEN NeYyaTHOW Nnarve, YyepTex
KOTOPOW NOkKa3aH Ha puc. 4. [NOCTOAHHbIE

peauctopst — MNT, P1-4, C2-23, nepe- |

MeHHbIn — ClMN3-4aM. Ecnn no3sonswoT
pasmepbl kKOopnyca CBeTWNbLHWKA,

F MOXHO nNPUMEHUTE NEPEeMEeHHbIN

NP 3TOM KOHTAKTEI ABYX €0 BblKNOYa-
Tenen COoeauHRAIOT napannensHo.

N IMNOPTHBIE, OCTAaNbHbIE — KEpPAa-

[

APM2054N (B «kopnyce TO-252)
JEMOHTUPOBAH C MAaTEPHUHCKOW NNaTol
MK, ero napamertpbl. HanpaxeHue
oTkpbiBaHKMAa — 0,9 B; makcumaneHbIA
TOK cToka — 10 A; conpotueneHue
OTKPLITOro kasHana — okono 0,1 Om,
3TOT TPAH3UCTOP MOXHO 3aMEeHWTb
aHanornyHsim, Tpadauctop 13226
MOXHO 3ameHnTe MobbiM ManomoL-
HeiM repmaduessiMm. poccens Hamo-
Tan nposogom MN3B-2 0,4 (30...35 sut-
KOB) HA KONBUEBOM (BHEWHWW ana-
meTp — 9,5 mm, BoicOTa — 3,3 MMm)
deppUTOBOM MarHuTONpoBOaAe OT
SMNPA KINN.

MMNYNLCOB reEHeparTopa, Tak 4T0 CKkBax-
HOCTE Ha 3aTteBope TpaH3uctopa VT1 cra-
HET YyMEHbLUATLCH, @ 3TO 3IHAYWT, 4TO TOK
Yepea ceeToanonbl byaer orpanuyes. Ero
3HavYeHne 3aBNCKUT OT COoNpOTWBNEHWRA
peaucTopa RS n marepuana, ua KoToporo
narotoened tpaHancrop VT2. [na noBbi-
werna KMNA v ymexslweHna aToro Hanps-
¥eHWa Bbin NPUMEHEH ManOMOLLHLIA rep-
MaHueswlid Tpanaucrop I'T3226. Peauc-
Top R6 3awmwaer Gaay 3TOro TPAH3IUCTO-
pa oT Neperpy3ky No TokKY.

Takum 0B6pa3som, ApKOCTE CBETUNBHMKE
MOXHO perynmpoBaTtbh OT HYNA A0 Maxkcu-
ManbHOro 3Ha4YeHWs, KOTOpOEe 3anadHo
peanctopom RS n napamerpamu Tpad-
auctopa VT2. Ha pmc. 3 nokasaHbl 3aBn-
CUMOCTHK TOKa Yepe3 CeeToanodbl U TOKAa,
notpebnaemoro ot G6arapewn, B 3aBUCHUMO-
CTW OT NATAKOLWEro HaNPAXEeHWs B pexume
OrpaHM4eHnAa TokKa, T. € MakCuManeHOoW
apkocTh. Cneayetr obpatwTe BHUMaHWE,

BHewWwH WK BWO CMOHTUPOBAHHOW NNaThi
noka3aH Ha pwmc. 5. Ona pasmewena
BHYTPWM KOpnyca ceetuneHnka. [ina nepe-
MEHHOr0 pPe3nCTopa B BEpPXHEeN KPbILLKE
nenawT oreepctve. [NpUMEeHWTENBHO K
YNOMAHYTOMY CBETUNBHUKY PEryNaTop ap-
KOCTW noaxknio4arnT mexay batapeein w
ceetToanoaamMi, KOTOpbIE B 3TOM Cny4yae
CoeaMHAIT napannensHo. [lutanue Ha pe-
MNYNRTOP NOAAKT Yepes WTAaTHLIA KHONOY-
HbIA NepexniYaTens, KOTOpbIA Teneps He
BbINONHAET QPYHKUWWN pErynATopa APKOCTK.

MpennoxeHHslin perynaTtop MOXHO
nPUMEeHnTL B Mobom aBTOHOMHOM CBETO-
NMOAHOM CBETWNbHWKE C DaTtapeein Ha-
npaxeHnem 4.5...7.5 B.

Ot pegaxymwn. Hepréx nevarHod nnars 8
ropmare Sprint-Layoul mmeerca no aapecy
http://ftp.radio.ru/pub/2018/12/svet.zip
HA Hawem FIP-ceprepe

pe3ncTop ¢ Beikmo4atenem CMN3-4rm, |

OkcvaHbie kKoHaeHcatope — K50-35 |

Y muyeckme KA, K10-17. TpaHauctop |

| B'Dﬂbl.lJHHETHﬂ HACEeNEeHHbLIX NYHKTOB

| Hallen cTpaHsl cHabxawTCA BOA0K N3
apTe3MaHCKux CKkBaxwH. Takol sapwadt
npeaycMarpueaeT Hanu4ne cUCTemMbl 13
NOrpyXHONMo Hacoca W HakonuTensHOW
EMKOCTH (Kak npaewno, BOAOHANOPHOMN
Bawwn). NMopobuslie cnctemel BoaocHab-
KEHWA WWPOKD pacnpocTpaHeHbl B CeNb-
CKOW MECTHOCTWU U Ha npeanpuaTuax. x
NPEeMMYLLECTBO — ABTOHOMHOCTb KU NpO-
CTOTa aKkcnnyaTaumi.

Mexay Tem, oaHa w3 saxHbix npobnem
NpW Co3aaHnn Takmx 0bsexkToe — obopy-
NOBaAHWE X HAOEXHOW WU, YTO HEMANOBaX-
HO B Hawe Bpemsa, OeWeBon aBTomMaTtn-
KOW, nopaepxueawwen Heobxoonmblit
ypOBeHb BOAbl B HAKONWTENbHOW EMKOC-
™. MNpeanaraemoe BHUMaHUID YyuTaTenen
YyCTPOACTBO B NONHOW Mepe OoTBe4aer
3Tum Tpeboeannam, OHO COABPXAT y3nsl
1 NprBopbl NMLWE NPOMBILLINEHHOTO M3ro-
TOBNEHWA.

MpuHuMNWansHaa cxema ycTponcTsea
naobpaxeHa Ha pucyHke. Ero cunosas
4acTb NUTaAeTCR OT Tpéxda3Hoil cetTu ne-
pemeHHoro Toka. lNorpeburene anexkTpo-
aHeprim 1 obbexkT ynpasneHwa — Hacoc
M1 3UB6-10-80 mowHocTeio 4 kBT,

' NOAAKWMA BOAY B HAKOMNUTENbHYID EM-
KOCTb. [NA BKNIOYEHWA WU BbIKNIOYEHUA
HAcoCa NPUMMEeHEeH MarHWTHBIA nycka-
Tens KM1 NMA-3100 40 A 380B c¢
katywkon Ha 220 B. [lns 3awmnthl ceth OT
NEpPerpy3kn W KOPOTKOro 3amMblkaHwe
| YCTAHOBNEH aBTOMAaTW4ECKWA BbIKNKO4Ya-
Tens QA1 BA47293P 16 A 400 B. Pasyme-
BTCH, MOXHO NPUMEHWTL W ApYrHMe 3aumT-
Hbleé YCTPOWCTBA, Hanpumep pene KOHT-
pons ¢aa.
AaTynkom ypoBHA BOALI CNYXUT LWWWPO-
| KO pacnpoOCTPaHEeHHLIW 3NeKTPOKOHTaKT-
HbliA manomeTp P1 AM2010D ¢ npepena-
‘ M wnamepenna 0—0.4 MNa. OasneHwe
1 Mla cooTBeTCcTByeT BbICOTE BOARHOMO
| cronba npubnuanrensHo 10 m. InexkTpu-
' YECKas 4acTe MaHoMeTpa cOCTOMT W3
| ABYX Nap KOHTAkTOB — HOPMAanbHO
FAMKHYTBIX KOHTAKTOB HWUXHEro ypoBHA
(HY) v HOpManeHO pasoOMKHYThIX KOHTaK-
TOB BepxHero yposHa (BY). B aenctayio-
LieMm YyCTPOWCTBE HUXHWK YpOBEHb AaBne-
| HWA ycTaHoBned pasHeim 0,15 MMa, a
' BepxHuia — 0,2 MMNa.

4100bI YMEHBLLWWTE 3NEKTPUYeCKYI0
Harpy3kKy Ha KOHTaKThl, NpeaycmMoTpeHsb
AONONHWUTENEHEIE 3NEMEHTE — TRWHMUC-
Topel VS1, V52 KY202H v pene K1, K2
PM21-003 ¢ HOMMHANBHBIM HANPRAXEHWEM
katywkn 12 B. Pene 3roro tuna moxHo
3ameHnTe Ha PMN21-004, a Takxe Ha
PIK77 nnu PIKT8.

Yaen ynpasnedusa nutaeTca nocTto-
fAIHHLIM HanpsaxeHnem 12 B ot Bnoka
nutauma U1 BMNO7 mowHoCcTeo 7 BT
MniocoBon BeiBoa Bnoka NnUTasna coenm-
HEH C aHopamum o0Boux TPWHWCTOPOB
Yyepes KOHTakTel pene K1.1, a takxe ¢

0BWMM NpOBOAOM 3INEKTPOKOHTAKTHOro
MaHomeTpa. B uenwn ynpasnsaowmx anex-
TPOAOB TPMHMCTOPOB BKNDYEHbLI NOcne-
AOBaTeNsHO 3aWUTHLIE auoasl VD1 w
vD2.

Ecnun ypoBeHb BOAbI B EMKOCTW ONy-
CTHUACH HKE HWXHEND YPOBHA, KOHTaKTHI
HY 3aMkHyTCR M HANPAXEHWE NOCTYNWUT Ha
YyNpasnawwWwrin 3nekTpoa TpWHUCTOpa
VS2. NocnepHuid OTKpOETCH W nogacr
HanpaxeHwe Ha katywky pene K2. Cpa-
GoTaswee pene CBOMMK KOHTakTamm K2.1




( OBMEH OMbITOM )

INEeKTPOKOHTAKTHbIN

MaHOMeTp —

AAdTHUK YPOBHA BOAObI
A. CAMCAPOB, x. Yakoso BpsiHckown o6.

3aMKHET uenb kaTtywkwm nyckarens KM1.
Hacoc BknwunTCcHa. KOoraa ¢ NnoBbilueHWEM
AaBneHns BoAbl KOHTaKTel HY pa3omMeHyT-
CH, HAcOC npononxnT paborate, NOCKONL-
Ky TpUuHUCcTOp V52 1 nocne oTKNOYeHWA
HanpaxXeHWs OT yNPasnAowero anekTpo-
Aa OCTAaHeTCA OTKPLITEIM, NOKa Yepes Hero
TEYET TOK.

Korga apasnedwe BOAbl OOCTUIHET
nopora 3amblikaHnA KkoHTakToe BY, Hanpa-
KEHWE NOCTYNUT Yepe3 HNX Ha YyNpasnsa-
WA  3anekTpon TpuHucTopa VS1.
MocnepgHwid OTKPOETCA WM 3aMKHET Uuenb
kaTywekn pene K1. OHo, B cBOWO 04epeb
koHTakTamm K1.1 pa3oMmkHET uenb nura-
HMA oDowx TpuHUCTOpOB. B peaynerare

TOK Hepe3 HUX NPEeKpaTUTCHa U TPHUHW-
CTOpbl 3akpotoTca. Pene K2 obectoumT
KaTtywky koHtakTopa KM1. Hacoc Gyner
BoiKMOYEH. M0 CHUXEeHWW AOasneHns
BOAbI A0 HMXHEro YPOBHA UWMKN NOBTO-
PUTCH.

OnucaHHoe YCTPOWUCTBO YXe NATh
ner akcnnyatupyetca Ha obOwbexTax
MECTHON0 BOAOKAHANa M 3apekoMeH-
nosano ceba ¢ Hauny4Ywein CTOPOHbLI.
Hanwyne TPUHWCTOPOB 3HAYNTENBHO
YMEHLLUWMNO Harpy3ky Ha KOHTakTsl HY »
BY maHOometpa. I3T0 NOBLICMNO HAOEX-
HOCTb aBTOMATWYECKOW CWCTEMBbI B
uenom. Xouetrca nobaBuTh, YTO B Kave-
CTBE [Oartyvka MOXHO NPUMEHATL W

QA1 i
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A ~a }_, 4 kBt
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norpyxaembsieé B BOAY 3NEKTPOAbI, 3NeK-
TPUHECKOE CONPOTUBNEHME MEeX Oy KOTO-
pbiMK 3aBrcKT OT ee ypoeHa. lNpasega, wx
YYBCTBUTENBHOCTE Dyaer xyxe, 4em y
NPOMBbILLNEHHbLIX aHAaNnoros C ycunuTens-
MK, t

KoHcTpyKkuunsa n gopaboTrka
HeCKOJIbKUX TUNOB
CBeToaAMOAHbIX Nnamn-2

n. AWUH, r. Yepa

7 aKk nokasano Bpems, CBeToAnOaHbLIe
namnbl, 0 KOTOpeIX GbINO pacckasaHo

B crartee agropa (KOauu M. KoHCTpykuma
W aopaboTka HEeKOTOpLIX TWNOB CBETO-
aMoaHbiXx namn. — Papguo, 2018, Ne 4,

230 B. B npopaxe ecTb namnbl, OTNN4A0-
LWMECH OT y¥e ONUCAaHHbIX HE TONbKOD CXe-
MOW ApalBepOoB, HO U KOHCTRYKUWEeN Kop-
nyca v TENNOOTBOAAMW ANS OxXNaxOoeHwns
CBETOAWOO0B.

~— Puc. 1

c. 35—37), npencragnanT nue Hebonek-
WY 4YacTbk M3 BCEro pasHoobpaswn cee-
TOAMOAHLIX Namn ¢ NUTaHWeMm OT CeTH

OpaHa »3 Taknx namn, 0 KOTOPoN HeNb-
3R HE YNOMAHYTL, — CBeTOANOAHARA naMna
¢ HawmeHoBanHmem Luminous. Kpome

HA3BAHWA, HA KOpNyce ykalaHa notpeb-
nAemas MoWHOCTE 7 BT, v Bonblie Huka-
KOW wnHpopmaumm Het. Y 3atol namnb
Bonee KpynHbli kopnyc ¢ 6oNbLIMMK BEH-
TUNAUWOHHLIMKW OTBEPCTUAMMKM, Yepes Ko-
TOpbie BuaeH pedbpucTbid TENNOOTBOA.
Y1006l OonpenennTe NpWYKMHY Heucnpas-
HOCTW, CHa4ana eé pa3bupaiwoTt. na 3Toro
CHAMAKT MAaTOBbIN CBETOPACCEVNBAKILLIWA
konnak. OH, B oTnMyMe OT npeabioylymx
namn, KpenuTca K Kopnycy C NOMOLILKD
3awenok. Mexay konnakom v KOpnycom
OCTOPOXHO BBOAAT NE3BUE NPOYHOro
HOXa W OCTOPOXHO WX pa3lbeauHAKT.
CHfB KONNak, yemaum nnaty ¢ 32 ceero-
OMogamu, K KOTOpOWA NpunasHbl ABa Npo-
BOAA, Maywmx OT apaveepa (pmc. 1).
OamH w3 CEeTOAMOA0B OKA3aNCA HeWC-
Npased, 3TO MOXHO ONpenennTs NO ero
BHEwWHemy Buay. MNnarta kpenuTcs K kopny-
Cy Ha TPExX 3aweénkax, HO 4Tobbl e€ CHATB,
HeOoOX0AMMO CHATb LOKOMNL NamMnNbl, KaK 310
ONUCLIBANOCH B YyNOMAHYTOM BbiLLE CTATbLE,
BbICBEPNMB TOYKM KEpPHEHWA LOKONA.
Mocne 3TOro BLIHMMAKT NNaTy CO CBETOo-
ANoaamu BMecCTe C apaneepom, K HUxHeN
YEACTW anNOMUHWEBOW NNaThli CO CBETOAMOD-
AaMmun npukpenned pedbpucTeiil anMuHue -
Bbid TennooTeoAd. Kasanoce Obl, 4TO BMmeE-
cte ¢ OonbWMMKM BEHTUNAUMOHHBIMW
OTBEPCTMAMKM B KOpnyce 310 obecneyut
xopowee oxnaxageHwe., Ho nnowaab
CONPUKOCHOBEHWA TENNOOTBOAA C NAATOW
o4YeHb Mana. Kpome Toro, OH NpUKpennex
K nnate ABYyMS Kannamw TepMoknes, JTo
MCKNIOYAEeT NAOTHBIA KOHTAaKT Mexay
HUMW, [laxe HeCMOTPA Ha HaHEeCEHHbIe
ABE Kannu TennonpoBoaHOA NacTel.
Cxema npaneepa 3Toi namnsl Nokasa-
Ha Ha puc. 2. OH npeacraenaer cobon
cCereBoil MCTo4YHMK nutanus ¢ Bannacr-
HbiM koHAeHcatopom. Mpun konebaHwuax
HaNpPAXEeHWS CETHU TOK Yepe3 CBEeToanoabl
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KOHyCc. B peaynbrare nony4esbl

i Cneayloume pasmepsbl: avameTp
€ VD1—VD4 ETDpDHhI,41 npuneramowen K
o N4007 nnarte, — 41 MM, guameTp npo-
= R1 470k 1_H31|:1m | TUBONONOXHOW CTOPOHbI —
f(;l EL1 77 36 Mm, Boicota — 30 Mm. Takme
v y pa3amepbl NO3BONAKOT NErko pas-
< | MECTUTL B KODPNYCE Namnbl He
C1 1.2 MK x 4 _ TONBKO TEeNNOOTBOL4, HO WU Nnarty

x 400 B Cl ——= []HE = npansepa. B uenTpe Tenno-

4,7 mx x 620 & . oreoaa ObINO NPOCBEPNEeHo OT-

X400 B #, BEPCTME ANISi KDENNEHUA Nnart)

EL32,1/” cocseroamonamu. Mnara n ten-

NOOTBOA COEOMHEHbl MEeX/y

Puc. 2 P S | co60i C NOMOLLLIO BAUHTA C rain-

Takke OGyaer M3MEHATLCA, KpOoMe TOoro,
npu npoboe konpewcaropa C1 BCce OHW
MOTYT BbliATM K3 cTpos. B aton namne
NPUMEHEHB! CEETOAMOAL TUNOpa3amepa
SMD 3528. Npwu nanpaxennn 3,2 B ToK
yepea ceetogmon — 20 mA. Beino peweHo
3aMeHnTbL ApanBep namnsl, a Takxe Ten-

KON, a Mexay HAMW HaHecewa
TEennonpoeoaHas Nacra.
Apaneep GeIN0 peweHo CNOoNL308aTk
roToesin, 0T namnel General ¢ Bbllwenn-
MW U3 CTPOA CBETOAMOAZMMK, YXE ONUCaH-
HOWA paHee B yKa3aHHOW Bbile CTartbe.
Mnarta atoro apanesepa OGwina popabora-
Ha. Bbbin yoanéx BeICTYN NNarbl C KOHTAKT-
HbIMK NNOWALKaMW ANA NAWKK K NNaTte co

—Puc. 4
NOOTBOL, Ha APYrow, ¢ Gonbwen nnowa-
b0 KOHTAKTa C NNaTtoN M BUHTOBLIM Kpen-
nednem. [na 31oro Oein B3AT roTOBLIA
UWNUHOpWYEeCKWA TENNOOTBOL ONA TpaM-
anctopa N217 v Hemuoro obToveH Ha

TP4 B&
(&) b

—
Wy

CBETOAMOLAAMM, TAK KaK B HOBOM BapWaw-
TE NoAKNYeHne caenado nposogamu. C
NPOTUBONONOXHOW CTOPOHBLI NNATa TaKxe
YKOPOYEHA [0 KOHTAKTHbLIX MAOWAA0K W
ne4YaTHoix NpoBogHukoe. OgHy w3 Boko-

BbiX CTOPOH, NUWIEHHYIO 3NeMEeHTOB, He-
MHOMO CTa4MBaT Ha HaXOa4YHOM CTaHke
N HanunbHUKOM. C NpOTUBONONDXHON
CTOPOHbLI HAXOAWTCA nNnowanka w3 done-
M, CNyxawas ana oxnaxiaeHua MUKpo-
CXeMBI, NO3ATOMY Tam nnarva ocragneHa
no4tk De3 nameHeHnd. Peanctop-npeno-
xpauutens FU1, coeauMHAanowwmin UeHT-
panbHbil KOHTAKT LOKONRA namnbl © nna-
TOW, Bein nepenasH Bnuxe k Hel. Onu-
CaHHBIE W3MEHEHWH XOpPOoWo BWAHBLI HAa
puc. 3. B kopnyce namnbl C NOMOLLbIO
NONOTHA OT HOXOBKKW NO METanny Nponu-
NeHbl ABa Na3a, B KOTOPbLIE NNOTHO BCTAB-
NneHa nnara apaneepa.

Bmecto aeyx SMD peauctopoe RC1 u
RC2 (conpotveneHumem 56 u 3,9 Om
COOTBETCTEBEHHO), ONpeaenfiwmx TOK
Yyepei ceetoavoasl, yctaHoBneH OAWH
conpotuenedmnem 15 Om. HewcnpaeHbli
CBETOAMOL BbIKYLWIEH, a Nnowanku Ha
nnarte ANA ero MoHTaxa coeguHeHsl kan-
nein npunos. Npw 3TOM TOK Yepe3 CReTo-
onoasl — okono 21 mA, 4TO COOTBETCTBY-

YnaneHo
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. Puc. 5

erT HoMuHaneHomy. MNnary co ceeToguona-
MW, @ 3ateM W NNAacTMAacCoBBIA KONNax
YyCTaHaBNWBAaIKOT Ha 3awenkn. Llokons pas-
MELLLAKT Ha KOpNyCce 1 KPenaT C NOMOLLBID
ANOKCWAHONO Knefs, HaHeCeHHOro B Bbi-
CBEpneHHble mecTa kepHeHus. MNMNoaobHbiM
obpaszom MOXHO npucnocobute ucnpas-
Hbl€ NNartbl APanBepoB OT APYrux CBerto-
AMoaHbIX namn wnn cobparte apansep
CamMOCTOATENLHO NO OQHOW M3 NPUBEAEH-
HbIX CXEM,

Cnegyouwan namna nog TOpProsown
mapkoin GAUSS sensetcs B HEKOTOpPOM
CMbICNE NPOTUBONONOXHOCTBKD TONbBKOD
YTO OnNWUcCawHOW. BHewHwihn Bwa 3TOW
namnbl NOKasad Ha puc. 4. Kopnyc 3Ton
naMnel, NOXanyn, Cambiii KOMNAKTHBIA U3
paHee ONWCaHHbIX, HA HEM yka3aHbl ee
napametpsei: 180-240V, 50/60Hz, 4100K,
45 mA, TW. CeeropaccevBaiOwmin kon-
nak 3aKkpennéd Ha kOpnyce C NOMOLWbIO
CUNMKOHOBOIO repMeTuka u NO3ToMy HKn-
KaKkux oTnu4nia B pa3zbopke o1 ONUCaHHbIX
namn oHa He umeeT. CHAB Konnak, MOXHO
VBUOETE NNaTy ¢ AeCcATeld) CBeToanoaa-
MW, O4MH N3 KOTOPbIX OKa3anca Hemcnpa-
BeH. [nara npukpenneHa Kk NNacTuKkosO-
MY KOpnycy ABymMs Hebonbwumw wWwypy-
namu, BoIBEPHYE KOTOpLIE, €€ HeCNnoxHOo
CHATE, NOCKONBKY OHA COeIMHEHA C Apai-
BEPOM ABYXLUTbIPLKOBbIM pazbeémom. Ho



W Nnaty apaneepa MOXHO Takxe Oo-
CTaTh, HE pa3bupas uokone namnel. Oxa
COeOMHEHA C UEHTPANbHLIM KOHTAKTOM W
pe3s00BOR HacThIO LOKONA NPYXUHHBLIMMA
KOHTakTamu, Kopnyc namns NONHOCTBLIO
NNAcCTUKOBbLIM, a8 3HAYWT, oxnaxgeHue
ceetoanonoe obecne4ynBaeTca nWb
aNoOMUHWEBON NNATOM, HA KOTOPOW OHWU
yCTaHOBNeHb!, 4ero moxetr ObiTe Heno-
CTaTO4HO.

VD1—VD4
MB10F

Yvobw nnara ppanesepa pasmecTn-
Nack B HOBOM kOpnyce, eé Hano obTto-
YuTe ¢ DokoBbIX CTOPOH (Bnuxe Kk npy-
XUHHbLIM KOHTAKTam), a takxke caenartb
NPOTOYKKA ANA BLICTYNOB aNOMWHWEBOro
IWTAMNOBAHHOro AMCKAa Tak, Kak 3Tto no-
Ka3aHo Ha puc. 5. OxoH4aTenoHbie pas-
Mepbl CTAYMBAEeMbIX NOBEPXHOCTEW on-
pegensloT no mecTy. lnara co ceerto-
aumopamm ot namnel GAUSS xopowo

repMeTyuK CBeTopacCewBallnin Konnax,
a Ha 3NOKCUAHbIKA KNel — UOKONb Namnel.
N HakoHeu, aBe naMnis NOA TOProBLIM
aHakom Smartbuy. Mepeas namna co cne-
aywouwein mapkuposkon: ABO, 13W, E27,
4000 K, 220—240B, 50 Iy, sTOpas —
SBL-A60,160—220V/50Hz, 9W, EZ27,
4000 K. KOHCTPYKUWA KOPNYCOB 3ITUX
namn He MMeeT CyleCTBEHHbIX OTANYKUA
OT ONWCAHHLIX B YKA3aHHOW BhilLe CTaThe.
Moatomy w pasbopka

3TUX namn He MMeeT Oco-

beHHocTen. EQMHCTBEH-

HbIM OTAWNEM 3TUX Namn

.
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ABNAGTCA TO, YTO Yy nep-
BOMA Namnel MOLWHOCTLIO
13 Br nnara apaneepa
npunasxa Henocpeacr-
BEHHO K Nnare co ceero-
anonamMu, a y BTOPORA
namnel MOWHOCTBIO 9 BT
ApawBep COEAWHEH C
nnaron npoeoaamn. Paa-
NUYMA  HAYMHAKTCA ©
Yucna WCNONbL30BAHHbIX
ceeroguonoes. B Gonee
MOLLHOW namne npume-
HEeHbl 24 cBeToamona, B
OPYron — BOCEMb CBETO-
AWON0OB  TUNnopasmepa
3528. 3Ha4nTENBHO OTNN-
HAKTCH U CXembl Apainse-
pPoOB, Kak Apyr or Apyra,
TaKk U OT yXe ONUCaHHbIx
namn,

Y namnsl Smartbuy
MOLWHOCTLO 13 BT apai-
Bep cofipaH Ha MUKpO-
cxeme BP2832A, ero

EL24

~230B

DA1

i = 1

Y LN
XP 1 FU1 (22 Om)|

C1 =
4.7 me x
x 400 B

s

SM7305PB

C4 12

2.2 MK X

ESTJ <100 B

cxema npeacrasnedHa Ha
puc. 6. 9ta mukpocxema
B kopnyce SOP-8 cogep-
XAT BCTPOEHHbLIA none-
BOW TpaH3WCTOpP C Mak-
* CUMANBHLIM HAMNPAXEHW-
em cTtok—ucTok S00 B wm
yaen ynpasnesna. Mukpo-
CXemMa 1 INeMeHTbl ANS

Puc. 7

Hpaiisep cobpaH Ha MUKpOCxeme
BP9918C B MUHWMATIOPHOM KOpNyce
SOT23-3 1 NOYTU HE OTNUHAETCH OT yXe
onucaHHon namnet ASD MOWHOCTLIO
11 Br. K otnnynam, noxanyin, MOXHO
OTHECTW NWUb OTCYTCTBWE OKCWAOHOMD
KOHAEHCATOPA CrMaxXWBaKILWEero nynsca-
WAW HanpsxeHWA Ha CBEeToAWOAax.
BMECTO HEero novyemy-1o yCTaHoBNEeH
KepaMW4eCcKMi KOHOEeHCAaTOp EeMKOCTbIO
0,1 mk®, X0TA MECcTD U OTBEpPCTUA Ha
nnare ANA YCTaHOBKM OKCUAHOro KOH-
neHcaropa wmewTcA. Opyrux oTnW4uiA
HeT, NO3TOMY CXema Apaveepa He NpUBeo-
auTea. Ana ynydweHna oxnax1eHnna cee-
TOAMONOB ApanBep W nnaty co CBeTo-
AnoaaMy pasmewanT B Kopnyce oT
namnel General, na kotopoi padee Geina
yoaneswa nnara apansepa. Kopnyc or
3TOW Nnamnbl MMEeeT psn NpevMyLlecTs.
IT0 HEeCKONbkD DONbLWKWIA pasmep, an-
MUHWEBOE OCHOBAaHWE Kopnyca W ano-
MWHWEBLIA AWCK, K KOTOpOMY Bbina npu-
Kpenneda nnarta cO CeeToanoaamw,
YAYYHWaKWKWA oxnaxiaeHne Ceetoauno-
nos, a 6nmxe Kk UOKONKD eCTb BEHTHU-
NAUWOHHbIE OTBEPCTHA.

NOAXO4AWT NO pasMmepam K antoMUHWEBO-
My amcky namnel General, e AMHCTBEHHO,
4YT0ObI COBAMHNTE AeTann APYr C APYrom
HeoBxoauMOo NO UMEeKLWKUMCHa OTeep-
CTUAM B nnate npocCBepnnTb HOBbIE
OTBEPCTUA AnamMeTpom 1 mm B aucke.
[MpW yCTAHOBKE B 3TW OTBEPCTWA 3aBMH-
YMBAKT LWYpPYNbl COOTBETCTBYIOLWWErO
AnameTpa. 3anans KOHTAKTEl BbIKYLUEH-
HOrg HeWcnpasHOro ceeToawona kan-
nein npunos, Gbin MamepeH TOK 4Yepe3s
Hux. OH oka3anca pased 82,5 mA. [nn
ero ymeHblWweHWa B3ameH AByX napan-
nensHO 3anasHHbiXx pe3anctopos RC1 w
RC2 conpotuenedmamn 9,1 n 6,2 Om Ha
nnate octaBned OAWMH C MEHbLUWMM CO-
npotueneHmem. B atom cnyyae npore-
KawwWiAn Yepes cBetoavoabl TOK CHW-
aunca 0o 49 mA, 4TO NO3BONUT yBEnu-
MMTb CPOK CnyxObl 3TOW namnbi, XOTH
APKOCTE OCBELLEHNA U YMEHLLUMTCA.

Ha nnaTty apaisepa xenareneHo ycra-
HOBWTE OTCYTCTBYKOUWWMW OKCHUAHBIA KOH-
neHcarop emkocTeid 1—2 med Ha Hanpsa-
wenne 400 B, 3arem nposoasTt cbopky
namnel, NPW 3TOM HAHOCAT rae Hano Ten-
NONPOBOAHYKD NACTY, YCTAHABNWBAKT HAa

NOBEPXHOCTHOrO MOHTa-
Xa pacnonoxeHbl Co CTO-
POHBI NEeYaTHbIX NpoBOA4-
HWKOB, 4 OCTanbHble — C
NPOTUBONONOXHOW CTOPOHLI. MpUynHON
HENCNPAaBHOCTK 3TOW namnesl DBIN NNOX0N
KOHTAGkT B MoHTaxe. [locne ycTpaHeHns
HencnpasHocTn Bbin 3aMeped TokK 4Yepes
ceetToamonsl — 65,5 mA. [1na ero ymeHo-
LWeHWA BeinasH pe3ucTtop RB, 410 npuBeno
K YMEHbLUEHWIO TOKa A0 52 mA.

Cxema BTOpOA namnbl Noka3aWa Ha
puc. 7. Mukpocxema SM7305PEB no
CBOWM NapametTpam aHanornyHa M1ukKpo-
cxeme BP2832A, HO wumeer apyrywo
Cxemy BKnoYeHua. NpuyruHON Boixona w3
CTPOA 3TOW nNamnel 0OKasannuce Hewuc-
NpasHble CEETOANOA W OKCMOHBLIA KOH-
AeHcaTop émMKocTeio 2,2 Mkd Ha Hanp\-
wedune 100 B. MNMocne toro kak Bsinwm
3AKOPO4EHbl KOHTAKTbl HEWCNPasHOro
CBETOAMOAA W 3aMEeHEeH KOHAOeHcarop,
Bein nameped TOK Yyepes ceeToanoabl —
109 mA. [Ins ero ymMeHbLIEeHWA MOXHO
BbINaaTh pe3nctop R3 conporuaneHnem
5,6 Om. Mocne 3TOro TOK CBETOAMOAOB
yMeHbWKWTCA a0 52 mA. Cxembl namn
cOCTasneHsl NO nNe4YaTtHbLIM  nnartam,
EMKOCTM KepamMnyeckoro koHaeHcaropa
W Apoccenen wamepeHsl HenocpeacrT-
BEHHO Ha nnaTax. [
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TepmocTtabunusartop
C aBTOMATUYECKUM
pe3epBupoBaHMeM Harpeparteneu

A. MEJIbHUKOB, r. Baprayn

l a cTpanmuax xypuana "Pagno” mMox-

HO HAWTWU ONWCaHWe PasnNnYyHbiX KOH-
CTpykumiA Tepmoctabunuaatopos, npeg-
HA3HAYeHHBIX ANA WCNONBL30BaHWA B A0-
MaluHeM oBowexpanunuwe. TepmocTa-
ODunnaartopy, cnyxawemy ans nognepxa-
HUA HEBONLLWOW NONOXUTENBHOW TeMne-
patypbl B pacnonoxeHHom Ha BankoHe
TENNOU30ONMPOBAHHOM ALLMKE ONA XpaHe-
HUA OBOLLEN B 3MMHWUA NEPUOA, NOCBALLE-
Ha cTaTten [1]. B aToA cTtartee aeTop naeT
0030p pasnuyHbIX KOHCTPYKUWA Tepmo-
cTabunNn3aTopoB, ONWUCaHHLIX B XypHane
"Pagwvo”, ykaseigaeT Ha ux npenmywiecrea
W HEOOCTATKM, a TAKXe npeannaraer cBoun
BapuWaHT KOHCTpYKUMKW Tepmoctabununaa-
TOpa, NPUMBOAWT peKkoMeHgauvu no ycr-
PORCTBY CAMOrQ SLMKA-OBOLWEXPaHWUK-
wa v eulfopy HarpeBarensHbiX 3NEMeH-
TOB.

B kauecTee HarpesaTenbHbiX INeMeH-
Toe ansa oborpesa AWWKOB HEDONLLLOND
00béMa NPUMEHAKT camofenbHble Ha-

HOCTh NEperopaHua BCE-Takn HEe MOryrT.
Tak kak namnbl pacnoNoOXeHs! BHYTPpK 060-
rpesaemoro obeema, BM3ayansHO KOHTPO-
nupoeaTts ux paborocnocobHOCTL HE BCE-
raa BO3MOXHO, @ WX BbIXOQ W3 CTPOA B
3MMHME X0N0aa HEMWHYEMO NPUBELET K
3aMep3aHnio NPOLYKTOB, HAXOAAWMWXCA B
OBOLUEXpaHNIKnLLE.

M3 cka3zaHHOro Bbille cneayer Bbis0oa,
4TO TepmocTtabunulartop AONXeH Oocy-
WEeCTBNATE KOHTPONL MCNPAaBHOCT Namn,
BLINONHAKWMX DYHKUMKM Harpesartens.
370 MOXHO peanui3oBaTb, YCTAHOBWE B
KBAPTUPE CBeToAMOoa, NOAKNKYEHHbIN
nvbo NnapannenbHO TOKOOr PaHUYMTENbHO-
MYy Pe3VncTOpy WKW uenoudke AW0A0B,
BKNIOMEHHbLIX NOCNeaoBaTensHo C namna-
MW-Harpeeartenamn (ceeroawon byaner
CBETWUTb B MOMEHT BKIIOYEHWA NamMn 1 rac-
HYTb NPY WX BbiKMO4YeHnn), nubo (nocne-
[0BATENBHO C TOKOOrPaHNYMTENbHBIM pe-
IVCTOPOM) NapannensHo KOHTakTam pene
WKW CUMWUCTOPY, KOMMYTUPYIOWEMY nam-

o K Basia 14 DDA

TAWMA NPU NPOTEKaAHWK Yepe3a namne
HeboNLLOro AeXypHoro Toka [3] n no3so-
nawwuin cyoute o pabotocnocobHocTr
namn BHE 3aBMCWMOCTW OT COCTORAHWR
CMNOBOr0 KOMMYTaTOpa TepMocTara.

OaHaKo MHAMKAUKWR NOMOXET BOBPEMA
3aMETUTL BIXOL U3 CTDDR Namn-Harpesa-
TENEA NWLL TOrAa, KOrna B NOMeLeHUW
NOCTOAHHO HAXOARTCA NKAW, cnocobHele
NMPUHATE MEDEI NO BOCCTAHOBNEHWKD HOP-
maneHon paboTtocnocobHocTn Harpeea-
Tena. B cnyvae ycranoekn tepmocrtabn-
nu3artopa Tam, rae nan NosBNAKTCS
HEYacTOo, MHOWKAUWA MCNPaABHOCTK Harpe-
BaTens He CMOXEeT COAEWCTBOBATL NOBbI-
LUEHMIO HANEXHOCTM yCTPOWCTBA. B Takom
CnyyYae eaMHCTBEHHLIM BEPHbLIM PELUEHW-
eM ABNAETCH peann3auna CUCTEMbI aBTO-
MaTu4eckoro pe3epeyupoOBaHKMA  namn-
HarpeeartenewW, KOTopaa B Ccny4ae Hewc-
NPaBHOCTWU OCHOBHbLIX NamMn agromaru4ye-
CKW BKNKYUT pe3epeHLie.

K paapabotke npegnaraemoro 4ata-
Tensam Tepmoctabunu3aropa astopa
CTatel noaTonkHyna HeobxoaumMocTh
ofecne4yeHnA NONOXUTENLHOW Temnepa-
TypPbl B XOpOWO TEennou3onUupoBaHHOM
Hebonewom Bokce, pacnonoxXeHHoOM nog
AOMOM Ha aa4YHom yyacTtke. B atom Bokce
HaxoaAaTcHs Gak ¢ HeDonbwKWm 3anacom
BOAbLI, HEODXOAMMBIM ANA ObITOBbLIX LENen
B Chny4ae npuWe3na Ha nady 3MMmon, w
Hacoc, NoaawWwUK aty BoAy B KpaH Ha
nepaom araxe (NpyY OTKNIYeH Hacoca
goga w3 Tpybonpoeoaa, coeaMHRAKWErD
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rpeBaTeny M3 HUXPOMOBOW cnupanu [2]
WNM namnel Hakanweawnwa. C ToukM ape-
HWUA anekTpobe3onacHOCTU NpUMEeHeHWe
namn HakanueBaHwa npeanoyYTuTensHee,
HO OHW UHOraa neperopaiT. NpumereHne
YCTPOMCTB 3alWTEl MK NOCcneaosarens-
HOE& COeaWHeHWe namn HakanweaHws
3HAYUTENBHO NPOANEBAINT CPOK NX CNyX-
Dbl, HO NONHOCTbLK) WCKNYWUTL BEPOXAT-

nel-Harpesarenk (ceetogwopn Gyner cse-
TUTE NPH BBIKNKDYEHHBIX NAMNAX U FACHYTh
npu ux Bknwyexnun), Ogvako oba atm
BAPWMAHTA MHAMKAUWK HE OYeHb MHOpMa-
TUBHBI, TAK KaGK HE NO3BONAKOT CyanTe 06
MCNPaBHOCTW Namn Npu OTKNIOYEHHOM
(NepBBIN BAPWAHT) UNKW BKNIOYEHHOM (BTO-
poin BapwanTt) Harpesartene. lopaano
mHpopmaTueHee ByneT nHawkaTop, pabo-

HAcOoC C KPpaHoOM, CAMOTEKOM CNWBAETCH B
Bak, 4TO NpeaoTBpallaeT 3amepaaHue
BOAL B TpyGonposope). Takxe B8 Gokce
pacnonoxeHol BNOK OXPaHHOR CUrHaNWM-
3auMn QaqyHoro AomMa M aKKymynsaTtopbl,
obecneunsawwmne BecnepebonHyd ee
pabory B cny4ae OTCYTCTEWA 3NeKTpO-
IHEPIrvM M, Kak N3BeCTHO, "He mobawwe”
CMNLHOrO mopo3a. B kasectee Harpesa-



TENein NpUMEHEHBbI YeTbipE Namnbl Haka-
numeaHua mowHocTeo 300 BT, coepmHeH-
Hblé NonapHo-nocnegosarenbHo W o6pa-
3yOUWMe COOTBETCTEEHHO OCHOBHOW W
pe3epeHbiAd Harpeeatenu. Temnepatypa
noanepxusaeTcR Tepmoctabunuaaro-
pom B Bokce B8 uHTepeane +10...15 "C, Ho
Bro HecnoxHO HacTpoOWTE W Ha APYroW
TEMNepaTypHblA MHTEepBan, Heobxoaw-
MbIR, HanpuMmep, ANR 3KkcnayaTauuu
AOMALLIHEro OBOWEeXpaHunuLLA.

Cxema tepmocrabwnuaaropa nokasa-
Ha Ha pmc. 1. [latyunkom TemnepaTypsl
cnyxuT Tepmopeanctop RK1, kKoTOopbIA
COBMECTHO C pe3ancTopamu R2—R5 obpa-
3YEeT MAMEPUTENbHBIM MOCT, HANpAXeHue
C AuaroHanun kKoToporo nocrynaer Ha
BxoAL komnapartopa DA1. MNpw Ttemnepa-
Type TEpPMOpe3wcTopa Bbille YyCTaHoB-
NEHHOW NOACTPOEYHbIM pe3ucTopom R3
HanpaXeHWe Ha MHBEPTHUPYIOLLEM BXoae
komnapatopa 6yner Gonblwe, 4em Ha
HEWMHBEPTUPYIOLLEM, HA ero Beixone Byoer
HW3KOE HanpaxXeHwe, No3aToMy TpaHau-
ctop VT1 3akpeiT v namnel EL1, EL3 obec-
TOYeHbl. [pyU CHUXEHUMW Temnepartypsl
conpoTueneHne tepmopeaunctopa RKI1
yBENWYWBAETCRA, B pe3yneTarte 4ero Ha-
NPAXEHWE Ha WHBEDTUPYOLIEM BXoae
KOMMNaparopa yMeHblaeTCH, U Korga OHo
CTAHET MEHBLUE HAaNPAXEHWS Ha HEWHBED-
TUpylowem sxoge, komnapatop DA1
NEPEKNIOYUTCA M HA 3aTBOP TpaH3nCcTopa
VT1 nocTynuT HanpaxeHuwe nNUTaHua, B
pe3yneTarte 4ero OH OTKPOeTCA W Ha
namnel EL1, EL3 nocrynut HanpaxeHue.
OpHOBpEMEHHD HANPaRXEeHWe C BeiXoaa
KOMNapaTopa 4Yepes pe3anctop obpartHon
ceazn R6, obecneYyneaOwmii rmcTepeanc
NEPeKNInYeHnA, NOCTYNWT Ha Bro HewWH-
BEPTURPYIOWWA BXOA, B pe3ynsTarte 4ero
BbLIKMIDYEHNE namn-Harpesarenen npo-
naonaert npu bonee BLICOKON TEMNEpary-
pe, Y4eM UX BKNIDYEHWe,

OAna nposepku paboTocnocobHOCTM
Tepmoctabunuaaropa npenoycmoTpeHa
kHonka SB1 "TecTt”, npn HaxaTny Ha KOTO-
pyld namnbi-HarpesaTeny BKNOYaKITCA
BHE 3aBUCUMOCTH OT Temneparypbl Tep-
mopeauctopa. Kowpedcatopel C1 »n C2
NOAEBNAKDT NOMEXW HA BXOAax Komnapa-
TOpa.

InA KOHTPONA 3a NCNPaBHOCTLIO Namn
EL1 »n EL3 B 1O Bpema, KOraa OHW
BLIKMIOYEHB, YEpPE3 HWX NPOTEeKaeT TOK,
BENW4MHa KOTOpOro onpenennAeTchA Cco-
npotTnenenmnem peauctopa RB v cocraa-
naet okono 0.4 mA, Takum obpasom, BHe
3ABUCUMOCTH OT TOrO, OTKPbLIT TPaH3iWu-
cTop VT1 unn HeT, NpAMbIM HanNpRXeHu-
emM, CHuMmaemeim ¢ auwoaa VD9, otkpwT
repmaHuesslil TpanancrTop VT2, wyHTK-
PYIOWMA uenb 3apsakun kongencaropa C4,
B cnyyae obpuiBa B uenwn namn EL1, EL3
nageHusa HanpsxeHna Ha amoge VD9 He
Gyner, TpaHauwcTop VT2 a3akpoetca, B
pesynerate 4ero koHaedHcatop C4 3zapw-
avTca yepes peawctopel R11 v R12 po
HANPAXEHWA NATAHWA 1 HA BbiBoae 9 ane-
meHTa DD 1.1 NOABMTCA BLICOKKWIA nornye-
CKWIA ypoBeHb. Ecnu Ha Bbix0oae KoMnapa-
Topa DA1 B 3TOT MOMEHT TakKxe NpUCyT-
CTBYET BbICOKWMW YPOBEHL, Ha BbiXxOAE ane-
meHTa DD1.1 nORBMTCA HWU3KWKA nNoruye-
CKMIA ypOBEHbL, @ Ha BbIXOAe 3InemeHTa
DD1.2 — BLICOKWA, 4TO NpUBELEeT K
OTKpbiBaHWiO TpaxsancTopa VT3 v Bknwye-
HWKD pe3epBHLIX namn-Harpesarenen EL2
m EL4.

Yaen vHaukaumm BeiNONHEH C NPpUMe-
HeHWeM aeyxuseTHoro cservoawona HL1
C KpucTannamw KpacHoro v 3enedoro
CBEYEHWA, KOTOPLIE BKNOYEHbLI BCTpEY-
HO-napannensHo. Ona paboTtel yana
nHaukaumn HeobxoauMMo NynsCcupylollee
HanpaxeHWe, KOTOpoe noCcTynaer Ha
BoiBog 5 anementa DD1.2 ¢ auoaHoro
mocta VD5—VD8 yepes peavuctop R10 m
OrpaHu4MBaeTca nNno amnnuryge crabu-
natpoHom VD12, Korpa temnepartypa B
XPaHWUNWiLe Bbille Nopora BKAKYeHWs n
namnsi-HarpesaTtenu BbiKNKYeHbl, Ha
eoieofe 6 anementa DD 1.3 npucyrtcreyer
HU3KWIA NOrvYecKnin ypoBeHb, 3anpe-
WAKWWA  NPpOoXoXxaAeHne WMNYNLCOB,
NOCTYNaWLWMWX Ha BbLIBOLA 5 3nemeHTa
DD1.3. Ha ero BeixoAe npucyrtcrayer
BbICOKMA YPOBEHb, @ Ha BbIXOOE 3NeMeH-
Ta DD1.4 — HW3KMA, NO3ITOMY CBETWUT
3enédHbll Kpucrtann ceeroauopna HL1.
NMpyn BKNIOYEHKWKW OCHOBHBIX Namn-Harpe-
patenei EL1, EL3 Ha BoiBOaE 6 anemeHTa
DD1.3 NOABNAETCA BRICOKMIA NOrM4ECKNIA

YypPOBEHb, KOTOPLIA paspewaer Npoxox-
neHne MMNyNeCoB € BeiBoaa 5. B peayne-
TaTte 3aToro Ha sbixoae anemeHta DD1.3
NOABNAKTCA MMNYNbCL HacToTon 100 Ny,
YTO NPWBOAWT K BKNIOYEHWIO NOOYEPEAHD
0ByX kKpwctannoe csetoawopa HL1,
CBEYeHWE KOTOpPOro CTaHOBWUTCR XKEen-
TbiM. B cnyyae neperopanua namnel EL1
mnwn EL3 Ha koHpeHcaTope C4 noasnaer-
CA BbICOKWMW YPOBEHB HANPAXEHWA, KOTO-
peii Yepea anoas VD14, VD15 nocrtyna-
et Ha oba sxopa anementa DD1.3. MNpwn
3TOM HAa ero BeIXOAE NOABNRETCA HU3KWIA
NOrM4eCcKnin YpPOBEHb, B PE3yNnbLTaTe Yero
ceevyenne ceetoguona HL1 craner kpac-
HbIM, CUIHANM3WpyR O HEeWCNpPaBHOCTW
OCHOBHbIX Nnamn, BHE 3aBUCWMMOCTW OT
TOrD, BENKYEHB WKW OTKNKOYEHE B AaH-
Hbi MOMEHT pe3epBHbleé Nnamnbi-Harpe-
Bartenm.

MCTOYHUK MWTEAHWA 3INEeKTPOHHOMW
yactn Tepmoctabunuaartopa cobpaH Ha
noHuxawuwem TpaHchopmartope T1,
avoaHom mocTte VD5—VDEB u uhterpans-
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PAOWO Ne 12, 2018

HOM crabunuaarope HanpaxenHna DAZ,
obecneuynsawwem nocroaHHoe crabunm-
3NPOBaAHHOE HanpaxeHnwe nutaduna 12 B.
Namnsi-Harpeearenn NWTaKTCA BbINPAM-
NeHHbIM HANPAXEHWEeM C BelX0da A0 OHO-
ro mocta VD1—VD4, noaknw4eHHoro «
cetn 230 B.

Cnenyer obpatnTe BHMMaHMe Ha T10,
4YTO NPW NOCNeaoBaTeNsEHOM COeanMHEHUM
namn ofecne4ynBaeTCch 3awmrTa KOMMYTH-
PYIOLLMX NONEBbIX TPaH3UCTOpoB 0T 6poc-
Ka TOKa, KOTOPbIA MOXEeT BO3HWKHYTE NPW
NeperopasHnin HUTU HaKanMBaHWA OOHOW
3 namn, MNpw 3atom Tok Dyaer orpaHnyeH
CONPOTUBNEHWEM HMTW BTOPOW namnbl. B
cny4ae NpMMEHEHWA B Ka4eCTBE Harpesa-
Tenen 0AWHOYHLIX nNamn nocneposaTtenb-
HO C HUMW HEeOBXOAMMO BKNKYWTL NNas-
KWe nNpefoxpaHuTenn unn astomaruye-
CKME BbIKNIOYATENW, HOMWHANbHLIE TOKW
KOTOPbIX BbiBpaHbl COOTBETCTBEHHO TOKY,
notpebnaemomy namnamwu. Obaszarens-
HbiM B 3TOM cny4yae aensertcs cobniope-
HWe CeneKkTMBHOCTK cpabaTbiBaHnMa 3aun-
Tel, T. €. NNABKWIA NpenoxpaHuTens Wnu
aBTOMATWHECKMHA BbIKNKOYATENE B UENK
namne ponxed cpabarsiBaTte 00 TOro, Kak
cpaboraer 3awmTa B cetn 230 B, k koTO-
PO NOAKNIDYEHD yCTPONCTEO. MHaye npwu
neperopaHnM OCHOBHOW namnbl U cpaba-
TbiBAHMKW 3auinTel B cetn 230 B ycTpoia-
creo Gyner obecToyeHo CO BCEMM BbiTe-
K2LWKUMK NOCNeacTBUAMMI,

BoneblwwHCTEO AeTtanen tepmocrabn-
nu3aTopa MOHTUPYIOT Ha NeYaTHon nnare
M3 OOHOCTOPOHHE GONLMMPOBAHHOND
CTEKNOTeKCTONUTA TONWMHONK 2 MM, Yep-
TEX KOTOpPOW npwBenéH Ha puc. 2. [ina
NpeaoTBpaLIEeHns INeKTPUYECKOro nNpo-
60 N0 NOBEPXHOCTWM NNAaThi MEXAY BbIBO-
AaMn NoneebiX TPEAH3WCTOPOB B nnarte
XenarenbHo caenate NPopesn WUPWHOW
1 MM 1 NOKPLITE MECTa Nankn BNarocTou-
Kum nakom. Auoabl VD13—VD15S MOHTH-
pyoT Han mukpocxemon DD1, a peancrop
R6 — Haa mukpocxemon DA1. Crabunn-
TpoH VD12 ycTaHoBNeH Ha nnare nepnexH-
avkynapHo, gna obnervennsa nogbopa
peauctopoe R2, R6 nx mMoXHO COCTaBUTE
W3 AByX, COeANHEHHLIX NOCNenoBaTensHo,
PacnonoXwe WX TaKkke NepneHanKynsipHo
nnate. Mwukpocxemy DA2 weobxognmo
cHabauTe HebonblMM TENNOOTBOLAOM
NNOWANALK HECKONBKO KBAAPATHbLIX CAHTW-
meTpoB. lNpn MOWHOCTW HarpesaTenewn
Gonee 200 Br tpanaucTtopkl VT1, VT3, a
Takxe auoast VD1—VD4 cnepyer takxe
YCTaHOBWTL Ha TENNOOTBOARI.

B yCTPOMCTBE MOXHO NPUMEHWUTL pe-
3UCTOpb! NKBOro TMNa COOTBETCTBYIOLWWLEN
MOLLHOCTI pPacCesHna, NPpY 3TOM MOLL-
HOCTb pe3anctopa RB so nabexanwe anek-
Tpuyeckoro npoboa ponxHa ObiTe HEe
meHee 1 B, a nyqwe 2 BT, noacTpoe4yHblin
peauctop — ClMN3-9. OkcnaHsie koHaeHca-
Topbl — K50-35 vinu mnopTHeIE, OCTanb-
Hbleé — cepwria K73, K10-17 nnv noaobHuie.
Bmecto avonos KAS522A nopgonnyt apy-
rme ManoMoWHbIe AVoAabl, Hanpumep,
cepwin KOA521, 1N4148, saameH awoaoB
1N4004 moxHO ncnonb3oeate Mobble U3
cepuyn 1N400x. Ouope KO202M moxHO
dameHnTe anonamu KA202P, 20202M wn
2[0202P, a Ha mecTte anoaa VD9 moxHO
mcnons3osats awon cepun KO202 c
mobeim BykeeHHbIM nHgekcom. Crabunm-
TPpoH VD12 — nioboit ManomoLHbIA G Ha-
npsxeHnem crabunmaaumn 10...12 B. 3a-
mena tpaHauctopos IRFB40 — Tpawawc-

Topel IRF740 vnn oTe4YecTBEHHBIE CepuKn
KMN707. Tpanauctop VT2 ponxeH ObiTh
obs3arensHO repmaHueBbiM; NOAOMAYT
TpanwaucTopel MI35, MMN37, MI38 c¢
nobeim BykBeHHbIM WHOEKCOM. Mukpo-
cxemy KP142EH8E moxHO 3ameHnTb
MMMNOPTHOW MUKpocxemon 7812, mukpo-
cxemy K5B61T/I1 —  mukpocxemon
CD4093BE wnn KS561J1A7, komnapaTtop
K554CA3 moxeT ObiTh ¢ niobbim GykBeH-
HbiM MHOEKCOM. KHOonka — noban noaxo-
OAuLas ¢ camoBo3spatom, obecneyvmsann-
was anexrpobesonacHocTe, Hanpumep
KM1-1. Tun NnpUMeHEHHOro B KOHCTPYK-
UWMKW CBEeToAMOaAa aBTOpPY HEeW3BEecCcTeH, HO
nOQONOET OTEYeCTBEHHbIW cCcBeToanon
KNNg-41 wnn vmnoptHolin L-937EGW,
L-117EGW.

Tparnchopmatop T1 — mobGoi noaxo-
AAWMIA C HANPAXEHWEM BTOPUYHON 06-
MOTKM 15...20 B npw TOKE Harpysku
50 mA. B aBTOpCKOM BapwaHTe C TPaHC-
dopmMaTopoMm, UMEIOWMM HanpaxeHue

B Puc. 3 : £

BTOPW4YHON 0BMOTKK 22 B npn HOMUHaNL-
HOM HanpAXeHWW CeTw, YCTPOWUCTBO CO-
xpannetr paboTocnocobHOCTE NPU NOHM-
XKEHWKW ceTeBoro Hanpaxenwsa ao 130 B,
4TO BECbMA NONE3HO B YCNOBWAX CENbCKOW
MECTHOCTHU C XPOHWYMECKW NOHNXEHHLIM
CeTeBbiM HAaNPAXEHWNEM.

Tepmopeauctop BK1 npumeHed o7
MYNbTUBAPKWU, ero KOHCTPYKUWA BMAHA Ha
puc. 3. TepMmopeaucTop YyCTaHOBNEH
BHYTPW CTanbHOrNo OUWHKOBAHHOIO KOpNy-
ca "rpubka”’, cHaDXEeHHOro NPyXWHON K
nenecTEamMn, KOTOpbIE MOXHO OTOMHYTE,
3aKkpenys ero takum obpa3om B OTBEp-
CTUK KOpnyca ycTpoucTea. Tak kak Tepmo-
peancTop He umeeT oboanaveHnns Ha Kop-
nyce, erc HawuMeHoBaHWe YCTaHOBWTL He
yoanocs. Mmewwmweca y astopa nNATb
IKIEMNNAPOB Takux TepPMOpe3ncTopos
uMeoT npu Temneparype 20 °C conpoTtus-
nenne ot 80 go 90 kOm. Ixzemnnap, npu-
MEHEHHbLIN B YCTPDOWCTEE, NPWU 3TON TeMm-

nepartype umeet conpotuenexdne 86 kOm.
B kOHCTPYKUMKX MOXHO MCNONb30BaATL TEP-
MOpEe3nCcTop C oTpuuartensHeim TKC c
ODYTMM CONpOTUBNEHWEM, NPpOoNopUno-
HaNLHO M3MEHWB CONPOTUBNEHWE pe3nc-
Topos R2 n R3.

Bce peranu, Kkpome Harpeparenean,
pasMeleHsl B nnactMmaccosom BOKce Ha
YeTbipe MOAYNA C NPO3Pa4YHON KPbILLUKOW
npownasoacTea dupmel M3K, npeaHazHa-
YEHHOM AOANA MOHTaxXa aBTOMaTWUYECKMX
BbIKMOYATENEW WM APYrod MOAYNbHOW
annapatypsl (pwc. 3). Mnara 3akpenneHa
YeTbIpbMA BUHTaMK M3 Ha CTORKAaxX BbICO-
Toim 10 MM B BEpPXHEW 4acTW OCHOBAHWA
kopnyca. B HuxHen 4acTh OCHOBaHWA pas-
MelleHbl TpanwchopMmaTop v kKneMmHan
KONoAKa, cnyxauwas ansa noaxknoYeHus
namn-Harpesarenein. Quoaw VD1—VD4
CMOHTUPOBaHLI HA TEKCTONWTOBOM nna-
CTWUHE, PacrnonoXeHHOn Mexy TpaHc-
¢opmaTtopom wn nnaron. OTBepcThe B
KPbllWKe kKOopnyca, pacnonoxeHHoe nop

NPO3PaYHOMN 3aryLuKon, 3aKpbiTO 3HYTPKW
NNAcTUHOKW 13 NONWCTUPONE, HA KOTOPON
aakpenneHsl kHonka SB1, noacTpoeYHbii
peanctop R3 w ceetoanoa HL1. Ceeto-
OMOA TAKXEe MOXHO BblIHECTW 33 nNpefens:
YCTPONCTBA, COEOAMHMB €ro C HAM OBYX-
HUNbHbiM kabenem, WMIONAUWMA KOTOPOro
paccywtada Ha paboTy npw CceTesom
HanNpaXxXeHuu, N MCNoONbL30BaThL ABa CBe-
TOAWONA, COeAMHEHHBIX NocCnenoBaTenk-
HO, OAWH M3 KOTOPBIX PACNONOXUTE B KOP-
nyce ycTpoWCTBa, @ APYrOA BbiHECTW B
yaobHoe ana HabnioaeHna mMecTo (conpo-
TUBNEeHwe peauctopa R16 npwn 3atom
HEeoDX0AMMO YMEHLLLUWTL).
TEepMOpPe3nCTOP YCTAHOBNEH CHapyXW
KOpnyca yCTPOMCTEA B BEPXHEW €ro 4acTn.
Ina kpenneHus TEpMOpe3ncTopa NCNoNb-
30BaHb! Ero WTaTHbIE NPYXWHAE KU pacnop-
Hele nankw., MeTannuyeckrini Kopnyc Tep-
MOpe3ncTopa coeguHeH C MWHYCOBOW
nMHWen nutanua. Ana npenoTtepalleHns



CNYy4auHoro NPUKOCHOBEHKWA Ha TepmMmope-
3MCTOP HageT NNacTMacCoBbIA KONNak
(OTNWUNEeHHAaA HWUAHAA 4acTe OT CMEHHOIo
kapTpuaka dunetpa "Bapsep”), No okpyx-
HOCTW KOTOPOro BbICBEPNEHbl OTBEPCTUN
auameTpom 2.4 mm, NpeaHadHaYeHHbe
ona ceobogHon UMpKynauuKM BO3ayxa
BHYTPW konnaka. MNMpu uarotoBneHumn Kon-
Naka Ha ero HWXKHeW 4YacTu cne-

HO Ao +4 °C, nocne 4Yero B crakaH nome-
WanT MeTannMyeckuin Kopnyc TepMope-
3UCTOpa "WNANKOW™ BHU3 (NpU 3TOM He
nonyckas nonagaHua Boabl BHYTPb ero
kopnyca) v o6pa3uossiil TEpMOMETP.
Janee nepeBoaAT OBUXOK NEpPeMEHHOIo
peauctopa R2® B nonoxewune Makcu-
ManbHOro CONPOTUBNEHWMA WM, Harpesas

AHHBIA PE3NCTOP 3TOro CONPOTUBNEHWUA
Ha mecTo peauctopa R2. Ecnu xe nHTep-
BAN pPerynupoBaHUA Temneparypel nony-
YUNCA CNULLKOM Y3KWUM, YCTaHaeBnueawT
noacTpoeyHsin peanctop R3 Gonbwero
CONPOTUBNEHWA U NOBTOPAIDT ONUCAHHYIO
BbiLE NpoUueaypy HanaxusaHna,
MuTepean Temnepatypsl mMexay
BKNIOYEHWEM W OTKNIOYEHUEM

AVEeT OCTaBuTh lBa AnamMeTpans-
HO NPOTUBONONOXHLIX NEenecTka
wupruHor 10 MM W ANUHOR
15 MM, KOTOPbLIE HYXHO OTOTHYTb
nepnesanKynipHo oCK Konnaka,
npeaBapuvTensHO Harpes Wx,
Yepesa npoceepneHHblie B 3TUX
nenecrtkax oOTBEepPCTUA ABYMSA
BUHTaMn M3 konnak KpenuTcs K
Kopnycy ycTtponcrtea. BHewHni
Bua cobpawHoro TepmocTtabu-
nu3artopa noka3ad Ha puc. 4.

HanaxueaHne nydwe npo-
W3IBoaAUTL B ABa atana. Ha nep-
BOM 3tane pe3uctop R2 He
yCTaHaeNMBawT, B Ka4ecTee
Harpyaku K BeIXOAy YCTPOWCTEA
NOAKNIDYAKT CcoeanHEHHbIE No-
cnegoearenbHO namnbl Hakanu-
BaHuA (2 rpynnet Nno 2 namnet)
mowHocTeo 60...90 Br. lMpwu
BKMIOYEHWKM YCTPOWMCTBA B CETb
NONXEH CBETUTE 3eNEHBIN KpUC-
rann ceetoguona HL1, a namnel
HArpy3KM OONXHbl OCTasaTbCH |
norawexHHsimin. Ecnu npu Bknio-
YEeHUW YCTPOWCTBA 3aXWrawTCH
namnel EL2, EL4, a ceetoauopg
CBETUT KPACHbIM, 3TO O3Ha4aer,
yto Tok Ba3sl TpaHaucTopa VT2
HeOoCTaTo4YeH OnA ero OTKPbi-
BaHuA. B atom cnyyae HeobOxo-
AMMO YMEeHbLNTL conpoTuene-
HWe pe3wucTtopa R9 n, npu He-
obxogumocTu, pe3uctopa R8.
Ecnu ato e nomoraer, cnenyer
NMPUMEHUTE OPYron 3K3emMnnsap
TpaHaucTopa VT2 c Bonbwunm
3HavYeHwem koadduumeHTa nepepaLwu
Toka Ba3wl.

Ecnu yCTpOWCTBO BKNKOHYaETCH HOP-
ManeHo, HeoBxo0AMMO HaXaTe HA KHOMNKY
SB1 — ponxHel BKNOYKUTECH namnol EL1,
EL3, ceeToguog nNpu 3TOM CMEHWT LBeT
C 3eneHoro Ha xeéntelin. lanee Heobxo-
OMMO BbIBEPHYTL M3 natpoHa oaMy K13
namn (EL1 nnn EL3) — cnycts npubnu-
3UTENBHO CEKYHAY (NPORONKUTENBHOCTE
3apanku koHgencatopa C4 yepes pean-
crtopel R11, R12) nonxeH 3acBeTUTbLCA
KpacHbl kKpuctann cseroaumopna HL1.
Tenepe NpW HaxaTtuu Ha KHonky SB1
OONXHBI BKNIOYUTLCA namnbl EL2, EL4,
UBeT CBe4YeHWRA CBeToaMoga npu atom
ocTaerca kpacHeiM. Ecnu ycTpoWCTBO
BeneT cebs cornacHo onUcaHHoOMY Bbllue
anropuMTMy, NEpesIA atan HanaxueaHusa
3aBepluéH.

Ha BTOpOoM 3Tane HanaxweaHwa
HeobXxoaMMO YCTaHOBUTL MHTEPBAN TEM-
nepaTtypel, B npeanenax kotoporo Gyper
paboTtaTte Tepmoctabunuaarop. Ana ato-
ro BpeémMeHHo B3ameH pe3ancTopa R2
YyCTaHaBsNWBawT nNepemMeHHbin pe3ncTop
conpoTueneHuem 330 kOm (Ha3oBEM ero
R2%), a ABUXOK NOACTROSYHOIO pe3ncTo-
pa R3 ycraHaenuealT B BepxHee nNo
cxeme nonoxenue. Janee HanueawT B
CTakaH BOAY M OXnaxnawT ee B MOpo-
3UNLHON KaMepe XoNnoaAuNbHUKA NpUMep-
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| HArpesaTtena Ha HUXHEM W
BEpXHeM npegenax perynu-
poOBaHMA — 3TO TUCTEpPe3uc
nepexnio4yeHna Tepmoctabn-
nu3aropa, BennynHa KoTopo-
ro 3aBACKUT OT cCOnNpoTUBNe-
HUA peancTtopa R6. Yem Boiwe
CONPOTUBNEHWE ITOIO PE3NUC-
TOpa, TeM MeHblue rucrepe-
auc, n Haoboport. B aeTop-
CKOM BapWaHTe HUXHAA Tem-
nepatypa BKNOYEHWA Harpe-
Batens 9.9 °C, HuxKHARA
| TeMneparypa oTkioHeHns —
10,9 °C, BepxHas Temnepary-
. pa BKNKO4YEHUA 13.1 °C,
BEpPXHAA Temnepartypa oT-
kmovenna — 14,3 °C, B utore
MHTEpBaAn  pPerynMposaHus
Temneparyps 3,4 °C u
rucTepesunc — okono 1,1 °C.
TouHyKo ycTaHoBKy Temne-
partypel B 3aaHHOM WHTEpBAa-
ne perynvuposaHwa Npow3so-
OAT NOACTPOEeYHBIM Pe3ucTo-
poM R3 c noMouwk obpa3uo-
BOrO TEpMOMETpa Henocpen-
CTBEHHO B TOM 0Bbéme (nome-
LWEeHuK), TeMneparypy B KOTO-
pom Heobxoaumo ctabunuan-
poBare. Ecnw B3amed nog-
CTpoeyHoro peauctopa R3
YCTAHOBUTL MNEpPeMEeHHbIn C
Py4kOn W nporpagyvpoBaTth
ero wkany, To Takoln Tepmo-
ctabunusatop MOXHO npe-
| BpaTUTb B OOBONLHO yHWBEp-

CTakaH C nOMOWbKD PacNoONOXEeHHOW
PRAOM C HAM Namnbel HakanveaHwsa, Ha-
GniopaoT 3a nokasaduamu obpasuosBoro
Tepmometpa. lNpu fOCTUXKEHMW Temne-
patypsel, COOTBETCTBYKOWER Heobxoawm-
MOMY HUXKHEMY Npeaeny perynupoesaHna
(HUWXHER Temnepatype BKNIYEeHWR),
YMEHbLLAKT CONPOTUBNEHWE NepemMen-
HOrO pe3aucTopa R2* o MOMEHTa 3axu-
raHua namn EL1, EL3. Npopoonxan Harpe-
BdTb BOAY B CTakaHe, onpenensior Tem-
neparypy, NPyU KOTOPOWU Namnel racHyT, WU
3annceiBalOT NOKasaHuwa TepMomMmeTpa —
ato BypeT HMXKHAR Temnepartypa oT-
KNlO4YeHus.

Danee peuxoK NOACTPOEYHOIO pe3nc-
Topa R3 nepeBoanT B HWXKHEE No cxeme
nonoxexdue, npw atom namnel EL1, EL3
CHOBA A0NXHLI BKNOYUTLECH, U, NPOAONXKAA
Harpeearts BOAY, ONPEnensioT MOMEHT
OTKNIOYEeHWA namn — 3Tto Gyoet BepxHan
Temneparypa otkniyenuns. MNocne atoro
cTakaH NOMewawT B NoOAroTOBNEHHYIO
3apaHee EMKOCTe C NnegsHon BOLOWN.
Temnepatypa BOObl B CTakaHe HauuHaer
YMEHbLLATLCA, W B KAKOW-TO MOMEHT
namnel BKNKOYaTca — ato Byaer BepxHAA
Temneparypa exniovyeHna. Ecnu nonyyue-
LUMWCA MHTEepBan perynupoBaHus temne-
partypsl ycTpavsaeT, W3MepsaiT conpo-
TUBNEHWE BBELEHHOW 4acTh NEepeMeHHo-
ro pesuctopa R2' v BnameawdT NOCTO-

caneHblid NpubBop, NPUroaHLIA
ANA perynupoBaHva TEMNepaTtypsl B pa3-
NAUYHbBIX YCNOBUAX.

Mpu HanaxueaHMK KW 3KCNnyatauuum
YyCTROWCTBA Cheayetr NOMHWTE, 4TO BCe
ero aNeMeHTsl, 3 TaKxe Kopnyc TepmMmope-
3ncTopa raneBaHW4YeckKkn CBA3aHbl C
ceTeio, Noatomy cnenyer cobniopate npa-
Buna anexTpobe3aonacHocTu. Perynupos-
KY CONPOTUBNEHWMA NOACTPOEBYHOrO pe-
ancTopa HeobxoQMMO NPOM3BOaNTE TONB-
KO C NOMOLWbLID OTBEPTKM C XOpOLWO M30-
NUPOBAaHHOW PYYKOW, a B Npouecce Hana-
KUBAHKUA BO nabexaHue nopaxeHus anek-
TPUY4EeCKMM TOKOM YCTPOWCTBO chnenyert
nUTaTe 4Yepe3 pa3nenuTentHbin Tpadc-
dopmartop.

NUTEPATYFA

1. Awgpeer KO. Crabunuaaropes Temnepa-
Typsl B BeiToBLIX yCTpONCTBax. — Paawo, 1998,
Ne 6, c. 45—47.

2. CepeBpavnnxkoa W. Perynatop temne-
patypu. — Paawo, 2013, Ne 3, c. 39, 40.

3. O3nobuxun A. Cwrnanuaartop Hapywe-
HKA oceewenua. — Pagwo, 2006, Ne 9, c. 45, 46,

O71 pegakymnmn. HYeprexy neqarHx nnar g
chopmare Sprint LayOul Haxogarcs no aapecy
http: //ftp.radio.ru/pub/2018/12/termo. zip
Ha Hawem FTP-ceprepe
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Pene-perynartop ¢ gatimKkom

TeMmnepaTtypbl
@. MICAYEHKOB, r. Mocksa

Mpegnaraemoe pene-perynarop obecneynsaer Heobxogumyio
AN NONHOW 3apsagku akkymynaropHol 6arapen 3aBUCUMOCTH
HanpsxeHns B boprcerm asromobuns or Temneparypsl 6arapeu.
OHO npocTo B ycTaHOBKE U He Tpebyer BMeLwwarensCrea B WUTATHYIO
anexkrponpoBogky asromobuns. B cnyyae nonomMkKku ero MOXHO
ObICTPO 3aMEHWUTb WHPOKO pacnpocTpaHEéHHbLIM TPEXYPOBHEBbIM

pene-perynaTopom.

HOrMe BOGWTENW CTaNKWBAKTCA C

npoBnemMoi 3anycka OBUMratens
asTomobuna B XONOAHYK noroay. 3a-
HACTYIO MPW 3TOM MNPUXOAUTCA CHUMATh
aKKyMynaTopHyo Hatape, BHOCUTE ee B
LOM U noglapsaxarte, B aeromobune bara-
pefs NONHOCTLIO HE 3apsiXaeTcA No cne-
OVIOLLMM NPUYUHAM:

— BO3pOcna Harpyska Ha BopTtceTs.
Mpy 3anmHen akcnnyatauumn asTomobuna
NOCTOAHHO MOTyT ObiTh BKNIOYEHBI Qapsl,
BEHTHUNATOPD OTONUTENA, 06orpes 3aaHero
cTekna. 370 NPMBOAMT K CHUXEHWID Ha-
npaxeHna B BopTcetn. Kak cnepcrteue,
AKKYMYNATOP 3apaxaerTca He NoONHOCTLIO,

— yT0BbLI NONHOCTLI0 3apPAAUTL aKKy-
MYNATOPHYIO Dartape, HanpaxeHue re-
Heparopa AomkKHO MEHATLCA B 3aBUCUMO-
CTH OT eeé Temnepartypsl. MHorue pene-
perynatopsl atoro He obecneynsaoT.

Yacto npobnemy NOHUXEHHOrO Hanps-
XEHWA PeLLaKT, ycTaHaBNMBan B asTOMO-
Gune TpexypoBHEBOE pene-perynarop,
Hanpaxedwe crabunulaunn KOTOporo
MAMEHAIDT C NOMOLWbLID Nepekni4yaTens
cTynenamu: 14,7 B — npu Temneparype
Huxe 0°C, 14,2 B — npu Ttemneparype
0..20°C n 13,6 B — npw Temnepatype
eoiwe 20 °C. Ho ctabunuanpyeTtca Hanpa-
¥EeHWe Ha Bbixoae reHeparopa. Ha akky-

C1 c3
470 mi x 1590 H
x358

+

MynaTopHon Bartapee oHO mMoxeTr DbiTb
MEHbLLE BCNeACTBME NOTEepPb B COeOUHK-
TENbHLIX NPOBOOAX.

OnucaHHOe B npepnaraemoi crarbe
pene-perynatop NULWeHoD 3TUX Hepocrar-
KOB. ITO AOCTAUTHYTO B pe3ynstate Toro,
YTO KOHTPONUMPYETCA HanpsxeHwe Heno-
cpeacTeeHHo Ha BoiBogax Gartapew. [art-
YUK TemnepaTtypel 3akpenneH Ha 0aHOM
M3 3axMmoB Datapen U M3MepseT ero
Temneparypy. lNMNpw artom Temnepartypa Ha
yArue WnKW nog kanotom asToMobuns
MoxeT BeiTe Apyron. ObmoTtky Boabyxne-
HWUS ABTOMOBUNBHOID reHepaTopa KoMMy-
TUPpYET NONEBOW TPaAH3WUCTOP C HWU3KKUM
nageHneMm HanpAXeHWA B OTKPLITOM CO-
CTOAHWUK, YTO B COBOKYNHOCTW C TEM, 4TO
Ha reHepatope HanpsxeHwe Bbllue, Co3-
naet Gonbwuid Tok B 06MoTke Bo30ywae-
Hua. B peaynstate reHepatop cnocobe
BbifasaTe DONbWWA TOK NPU MEeHbLUWX
obopoTax.

Hepoctarkom MOXHO CHMTaTh TO, NTO
ONMCbIBAEMOE pene-perynatop He pabo-
TaeT npu obpbiee NPOBOAA, COBAMHAKDLWLE-
ro ero ¢ NNKCOBLIM BLIBOAOM akKymyna-
TopHOA Darapew. [eno B TOM, YTO OHO
NONy4aeT HanpsaxXeHwe NMUTaHuA WMEHHO
no atomy npoeoay. Noatomy He NoNy4KnT-
CH 3aBecTu OBuratent OT OAHON akKymy-
NATOpHOW BaTapew, a NOTOM 3aMEeHUTL e
APYron, He ocTaHaBnNuBan ABUraTens,
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Cxema pene-perynatopa naobpaxeHa
Ha puc. 1. MNMocne noARNEeHUA Ha 3axume
XT2 HanpaxXeHWs, YTO NPOUCX0OMT nocne
NOBOPOTA KNDYa 3axXuradus,
OTKpBIBAETCA TpaHaucTop VT2, a
3a HUMm 1 VT1, Yyepes kKoTopbin C
KOHTakTHOro nenecrka XT1, non-
KNOYEHHOrD K NAKDCY aKKymynsa-
TopHOK BaTapewn, eé HanpaxXeHue
nocrynaet Ha komnapaTtop DA2 u
Ha BXOA WHTerpansHoro ctabunm-
3atopa DA1, koTOopein B CBOW
o4yepens NUTAET MUKDOCXEMY
DD1.

Komnapatop DAZ2 cpasHuBaeT
HanpAXeHWe C Pe3nCcCTUBHOID
nennwtens R2R5R8 u ¢ patyumka
Temnepartypsl, cobpaHHOro Ha
amonax VD1—VD3 u ctabunutpo-
He VD4. Ecnu Hanpaxexwwe C
nenvwtens Gonbwe, YeM C AaTyun-
Ka, NOrM4ecKWin yposeHb Hanps-
MEHWA HA BbIXOOE kKomnapartopa
HU3KWK. lNpongn Yepea MHBEpTO-
pit Mmukpocxemsl DD1 (74AC14N),
OH 3aKpoeT CUNOBOW TPaH3MCcTop
VT3. MNapannensHoe coeguHeHne
NATH WHBEpTopos obecneuyvsBaer
BonbWOoW TOK Nepe3apanKi EMKo-
CTW 3aTBOP-KaHan Nonesoro TpaHd3ancropa
W, chepoBaTtensHo, BLICTpOE Nnepeknye-
HWe nocneaHero. JT0 NOHWXaeT pacceu-
Baemylo Ha TpaHauctope VT3 MoWwHOCTb M
NO3BONAET UCNonsL3osaTte ero He3 renno-
oTBOAA.

MNocne 3akpeiBaHua TpavaucTtopa VT3
TOK OO6MOTKKM BO3OYyXOEHMA 3ambikaeTch
yepes avoa Wottkm VDB v nocteneHHo
cnapaer. Kak TONbkO HanpRaXeHwe, CHW-
maemoe ¢ penutens RZ2R5R8, crawner
HWXe NoOporoBoro 3Ha4vYeHna, 3aBlucaLLero
OT COCTORAHWA [aTyWkKa TemnepaTypsi,
TpaHanctop VT3 oTtkpoerca v no obmoTke
BO3OYXAEHWA BHOBL NOTEYET TOK, @ Ha-
NPAXEHWEe Ha BbIXOAe reHepartopa CraHer
pacTu.

Crabunutpor VDS, noaknio4eHHbIA na-
pannensHo gartyvky Temnepatypol, Heob-
XO4WUM ANA OrpaHM4eHns MakCumMmanbHoro
HanpaxeHna Ha Dartapee. bea Hero npwu
Mopo3ax Huxe -20 °C HanpaxeHue B
GOpTCETH MOXET BO3pPacTW HaCTONbKO,
YTO NOAKMOYEeHHbIE K HelW notpebutend
INeKTpoaHeprun ByayT NCnop4YeHsl.

Bce petanm pene-perynatopa, kpome
o6pasyiowmx garyuk Temneparypsl AMo-
pos VD1—VD3 w crabunutpoxsa VD4,
pasmMelleHsl Ha NeYaTHoOW nnarte, YepTex
KOTOpOK naobpaxexd Ha puec. 2. OHa pac-
CyMTaHa Ha YCTaHOBKY MOCTOAHHbLIX pe-
auctopoe C2-23 wnn C1-4, noactpoey-
HOro peauctopa RS — mHorooBopoTHOro
J266W. OkcupaHbie kKoHaeHcaTopbel —
K50-35 unu umnoptHeie. OcTanbHbie KOH-
neHcatopel — kepamuyeckune K10-176
WM MX MMNOPTHbIE adanorun, XT1 — KOH-
TAKTHEIA NEnecToK, NPUCOedUHREMBIN K
NNIOCOBOMY BbIBOAY AaKKYMYyNaATOPHOW
Gatapeu; XT2 — wnuneka M5, kK koTOpO#A
NOAKNKHYAKT KPAcHbLIW NPOBOA, Weawni
K WraTtHomy pene-perynatopy; XT3 —
wnuneka M4. K Hel noakniovanT YEPHLIA
nposoa, naoywuin Kk obmoTke Bo3byxae-
HUA reHepartopa. XT4 coegMHSAOT C KOp-
nycoMm asromobuna, lMocne MoHTaxa
ABTaNen NNaTy HYXHO NOKPbLITL BRarosa-
WKMTHEIM nakom. ToToBas nnara NnoMeLwe-
Ha B repMeTuyHbIA NNacTMacCoBbIA KOp-
nyc G201C (pwuc. 3).

Mnata patyvka Temnepartypsl W3ro-
TOBNEHa NO 4Yeprexy, NokaldaHHomy Ha
puc. 4. locne MmoHTaxa ee repMeTnin-

Puc. 5

PYIOT Cnoem TepmOonnacTuyHoro Knes.
daxkTuyeckn Takon kKnem — nnacrMacca,
nnaeawasca npu temnepatype +80 °C,
KOTORaA MOXEeT MHOroKpaTtHo nepexo-
AnTe K13 TeEEpAOA da3bl B XWAKYKO W
obpatHo. C NnOMOWbLID TEepMOKNeeBoro
nUCTONeTa oHa HaHeceHa Ha cobpaHHyIo
nAaTy paTydka Temnepatypbsl ¢ npuna-
AHHBIMKW K HeWn nposoaamu. Mpu atom
KOHTakTHbIW nenectok XT1 ocrTaertca
OTKPLITEIM (pUC. 5).

Nocne OCThIBAHWA TEPMONNACTUYHOTD
Knes Ha NoOKpLITYIO MM NNaTy HaneTta Tep-
MOoycaxweaeman Tpybka aguameTpom
10 mm 1 pnuHon 40 mm. Jlyswe — kpac-
HOro ugerta, 41066l OBINO WMHTYUTUBHO
NOHATHO, 4YTO AaTymk gonxeH ObiTe Npu-
Kpenneéx K NNICOBOMY BBIBOAY aKKyMYyNs-
Topa. Nlenectok XT1 ponxed oOCrareCs
OTKPBITEIM, 8 NpOoBOOA, NPUNaAHHbBIE K
nnaTte, AoMxHel BeiTh YAaCTU4YHO 3aKPLITH
B MecTax nainku. ManuwkK 3acToiBlUero
TEPMONNACTUYHOrO KRes, Mewawnume
HageBaHwio TpybBkK, akKkypaTHO Cpes3aHbl
ckanonenem rtak, 41700bl HE NOBpeAUTb
INEMEHTDI.

Jartem Ha XKryT u3 Tpex NOAKNIOYEHHBIX
K nnaTte aatyMka TemnepaTtypsl NPoBOO0B
opeta rogpupoBaHHaa nnacTukogBas
Tpybka puametrpom 6.8 mm.
Co cTopoHBl pene-perynaro-
pa rodpp 3adpukcupoBaH Tep-
MONNacTU4YHbLIM KNneem, a co
CTOPOHBI Aatyuka — TepMmo-
ycaxusaemon Ttpybkon. Bo
BPEMA 3KCNAyaTauuu pene-
perynatopa B astomobune
ara tpybka npegoTBpawaer
nospexaeHue NpPoBOLaOE, CO-
EAMHAIKWMWX PENE-PerynaTop
¢ patymkom. MNpw HapexHon
duKcauvn npoBOAOB, WC-
KNDHawuWwen wux neperupa-
HMe, MHOFOKpaTHbIE Neperu-
Ol M NpoYMEe MexaHuyeckue
BO3AenCTBUA, OT rodpupo-
BAHHOW TPYBKW MOXHO OTKa-
3aTbLCA.

Mpoeopa, coeguHAWMe
OCHOBHYID Nnarty pene-pery-
NATOpa W AaTyuK Temnepary-
pbl, HE OONXHbL DbITE CEYEeHN-
em Gonee 0,15 mm®. Mpu
BonbWeEM WX CEeYeHWuWu no-
rpewHoOCTh AaT4yMKa yBenu-
MUTCA NO NPUYKMHE YTEYKK Tenna no Nnposo-
nam. OgHako nenectok XT1 ycunen men-
HelM NPoBOAOM ce4veHuem 1...1.5 mm*,
NPONOXEeHHBIM BAONE MEeTannu3anpoBaH-
HOWM CTOPOHB NNaTel gardyvka v npuna-
AHHBIM K donere. 3To obecneuusaer
XOPOWyio Tennonepenaqvy Mmexay aKkymy-
nATopHOiA Bartapeein n AaTYUKOM.

Ona HanaxueaHwAa pene-perynatopa
Tpebyerca nabopaTopHelin perynupyemsiin
WCTOMHUK NuTanua. CoeauHuTe ero nnw-
COBOW BbiBOA C nenectkomMm XT1 w1 3axu-
MOM XT2, 8 MUHYCOBbLIH — C 32XUMOM
XT4, Mexny saxumamu XT2 v XT3 noa-
KNWO4YATE namny Hakanueauus Ha 12 B
MOWHOCTIO 3...5 BT. HanpaxeHue ucToN-
HUKA ycTaHoBuTe pasHeim 14,2 B. laTymk
NOrPY3vTe B CNerka NnoaconeHHyo Boay co
m:guénm, Temnepartypa kortopon 6nu3ka k
0 °C.

HYepea nate MWUHYT, KOrQa Temneparypa
0aT4yMKa CpasBHAeTCcA C Temnepatypon
BOAObI, BpallainTe, He BbiHUMan NaTHMK K3
BOALI, ABWXKOK NOCTPOEYHOro pesucropa
RS n HanawuTe ero NnonoXeHue, COOTBETCT-
BYKOLLEE MNOPOrY BKAKYEHWA U BblKNOYe-
HMA namnel. 3adukcupyinTe OBUXOK B
3TOM MONOXeHMW kKannen ObICTPOCOXHY-
LWero naka.

Mpu nanpaxexun Gonee 15 B namna
AONXKHA raCHyTb. 3TO Xe A0NXKHO NPOWUCX0-
OWTh NPWY OTKMNKOYEHWMK UCTOYHMKA NUTAHWR
ot nenectka XT1 unu oT 3axmma XT2.

AucTaHuMoHHBIE Kypchl 0bByyeHus
NPOrPaMMUPOBAHMIO MUKPOKOHTPON-
nepoe STM32, AVR, Arduino, PIC,
STMB.

3aHATMA NPOBOAATCA NO INEKTPOH-
HOM NONTE UNKM C NOMOLLBIO NPOrpam-
Mbl Skype.

ObByyeHune moxeT DbiTe HanpaeneHo
Ha pelleHWe CcToAlen nepen Bamu
3agaqn,

lectroniclab. r h

1. +7-912-619-5167
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HALLUA KOHCYJIbTAUUSA

NAXOMOB A. MNMpocrton asTomar
ceeToBbiX 3(PPEexToB Ha MHUKPO-
KoHuTponnepe. — Pagwo, 2009, Ne 10,
c. 45, 46.

MevyaThan nnara.

Bapuwaut nevarHon nnatel U KOHCTPYK-
TUBHOIO MCNONHEHWA aBTOMAaTa CBETOBbIX
abdekTos paspaboran Haw 4uTartens
Cobonee C. w3 r. MarHutoropcka. MNnaTa
CMOHTUPOBAHA B KOPNyce OT HOYHOro

MukpokowTponnep DD1 ATmegaBL —
8 kopnyce TQFP-32. Ox moxeT BbiTs 3a-
meHeH Ha ATmega8. Mpwn atom B cTabunum-
3aTope HanpsxeHWa cneayer NpUMMeHUTs
Mmukpocxemy 7BLOS cornacHo pexkomex-
nauwam astopa ctaten NMaxomosa A., a
MUHUMANLHOE BXOAHOE HANpRXeHue yBe-
nuyunte go 8 B. FU1 — camosoccTaHaenm-
BAIOWMACA NpenoxpaHiuTens Ha Tok pa3s-
poiea uenu 100...140 mA, Hanpumep
TR250-120 (tox paspwiea — 120 mA).
MHé3na nutTanma XS1, XS2 — kneMMHUK

Puc. 1

CBETUNbHUKE, 3NeMEHThLl yNpasneHns Bbi-
HeceHsl Hapyxy. MNog Hoewlid rog oH ycTa-
HaBNUBAET aBTOMAaT NOog ENKORn.

Yepréx ne4aTtHoW nNnartel M pacnono-
HEHWE INEMEHTOB NpUBeaeHbl Ha puc. 1.
AnAa nuTaHMAa asTomara ot noboro UCToN-
HMKA C BbIXOAHLIM HanpaxeHuem 5...15 B
M TOKOM Harpy3ku He medee 100 mA Ha
nnarte AONONHUTENBHO YCTAaHOBNEH CTa-
Bunuaartop Hanpaxeuus 3,3 B Ha mukpo-
cxeme DA1 78L33, cxema KOTOpOro npu-
BegeHa Ha puc. 2. HanpaxeHue ¢ UCTou-
HMKa B COOTBeTCTBYWOLENW NONAPHOCTH
nocTynaeT Ha BxoA ctabunu3artopa vyepes
rHeaga XS1, XS2.

DA1 78L33
xg1 Y

D Gdegrll o o

c1lt5 c2-lt
5.15B 47 uciT 4l 1omexl
XS2 x35B x 16 B
- >
Pwuc. 2

Bce pe3anucTopel — NOBEPXHOCTHO MOH-
Tupyemsie Tunopasmepa 0805. O6wmia
ANS CBETOAWOAOB OrpaHUYUTENbHbIN
peauctop R4 yutarens noc4uran ueneco-
o6pa3aHbiMm 3aMEeHUTE [UNA KaXA0ro ceeTto-
aMoga otaensHsiMm peauctopom (R4.1—
R4.8).

+
133B+

BMHTOBOW, Hanpumep, EDS00V-02P wnn
DG306-5,0-02P-12 duwpm DINKLE, DEG-
SON. Buxnouarens SA1 — KHONOYHLIA C

K H“UTATENAM

Pepakuva v aBTOpbl KOHCYNBTU-
PYOT TONLKO NO cTateam, onybnu-
KOBaHHBIM B XypHane "Pagwo”, »n
MCKNIOYUTENBHO NO TeXHWYeCKUM
BONpocam, uWMeLlWmuMm npamoe
OTHOLWWEHWE K TOMY, O YEM B HMX
naér peus. Koucyneraumm AawTce
Becnnarvo. Mpw oTnpaBke nNWcbMa
NOYTOR BNOXWMTE MAPKMPOBaHHBIW
KOHBEPT C HaanWMCaHHbIM BalIMMm

aanpecom. Bonpocwel npocum dop-
MynupoBsarts TOYHEE M NKUCaTe pa3-

SopuMBO, NO KaXAO0W CcTaTthe Ha
oraensHom nucte. OGazarensHo
yKkaxure HalsaumMe W astopa
cTaTeM, rona, HOMEP WU CTpaHWuy B
»ypHane. Bonpocsl MOMHO npwu-
CNaTh U NO 3INEeKTPOHHOW noure.
Haw apgpec: <consult@radio.ru>. B
cTpoke "Tema™ yxaxure HalsaHwe
CTaThH MNKM HOMEP XYPHana, B8 KOTO-
pom oHa onybnnkoeaHa (Hanpumep:
PAOMO 12-2018).

dukcaumen, Hanpumep, Tuna PS850L unun
PSB45L. Konpencaropel C1, C2 — K50-35
U MMNOPTHBIE. KDHHEHGETDDH, MUWKpPO-
cxema DA1, npepoxpaHutens W CBeTO-
avoabl MOHTUPYIOTCA ¢ 06paTHoW CTopo-
Hbl NNAdThHI. .EI,I'IFI MOHTaXa KNnemMmMHUEa, KHO-
noK W BeikNYarens Heobxoammo B ycta-
HOBOYHbLIX OTBEPCTUAX packnenaTb NycTo-
Tensle 3aKnénku NoAXOAALWEero amamMerpa
M oBbecneynTe UX INEKTPUYECKHUA KOHTAKT
C COOTBETCTBYHLWMMKA KOHTaKTHBIMK NNO-
wankaMmv nnatel NAankon 00 yCTaHoBKW
anemedToB. AnA nogcoepuHeHnAa npo-
rpaMMupyIOWEero yCTPOWCTEa K BeIBOAAM
MUKPOKOHTPONNEpPa Ha nnate NpeaycmMoT-
PéHbl OTAENbHbIE KOHTAKTHBIE NNOLWAanKn.

—s05CK

8- ORESET

MNporpamma Ons KOHTPONJEpa uame-
HeHa. Tenepe OH yNpasBnAeTCA OBYMA
KHOMKamu nHave: nepsas (SB1) — cmena
4acTOTel MWIraHWs CBETOOMOA0B, BTOPas
(SB2) — nepexog (Bbix04) B pexum HOuY-
HOTO CBETUNBHUKA, NPW KOTOPOM BCE CBe-
TOAMOALI CBETATCA HenpepouisHo. @annu 8
¢dopmate hex u Ha A3bike accembnepa
npunaraiTcs,

Or pegakuunn. Yeprexwn nevarHo# |
nnarw 8 chopmarax Sprint LayQOut 5.0 u |
TIFF, ¢haiin nporpammel accembnepa m
hex-harn, a rakxe gororpadpmmn KoH-
CTPYKTHBEHOro wncnonvenwns Cobone-
Bbim . asToMara cBeToBbix 3¢pexkTos
umeroTcs no anpecy http://ftp.radio. |
ru/pub/2018/12/avt.zip Ha Hawem
FTP-cepsepe.

OBPATHTE BHUMAHWE

MEJ/TbHHUKOB A. lNeperosopHoe ycT-
poncTBO — M3 TenedoHHLIX annapa-
m- s Fﬂ‘ﬂ"ﬂ, Eﬂ'a| m 4’- 'l:r"- ‘a_“r

B cxeme Ha puc. 1 ctaren HOMUHanN
peauctopa R14 — 5,1 kOM, HOMuHaNbHOE
Hanpsaxenwe koHagencaropa C5 — 63 B.

Ha puc. 6 crarenn HOMUHaN pesncTopa
R6 — 5,1 kOm. ®
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K 115-nermio co gHs poxxgennna 3. I. KpeHkens

YEJIOBEK HA BCE BPEMEHA

Teogop KPEHKEJb, r. MockBa

24 gpexabps m3BecTHOMY pagucTy-nonspHuky 3pHcty Teogo-
poeuyy Kpenkenio ncnonunnocsk 6e1 115 ner. Mei nybnunkyem Bocno-
MWHaHWA ero ceiHna Teogopa ApHcToBnYa KpeHkens.

1929 r. nBaAUATWILECTUNETHWK pa-
OAUCT-NONAPHUK JPHCT KpeHkens B
CREOEM AHEeBHUKEe (Ben AOHEeBHWKW BCKD
¥W3He HAaYMHaA ¢ 1924 r.) BO Bpema noa-

FOTOBKKM K 3kcneauummn Ha 3emno
(Ppanua-Uocuga 3anwcan: "He wmory
NOMATL, Kak 3ro moau mMoryr Owite

NOBONBHLI? Heyxenu HY K Yyemy He crpe-
matTca? Lewern? He B HUX cyYacrbe.
Honxno ObiTe KAKOE-TO BHYTDEHHee
NOBRONLCTBO, M eCciltM ecTb uend, 1ta oHM
NonxkHe ObITe HE 4Yepecyyp QanekumMm
Xopowo, y meHs uenk — Cesep. Ho bega
B TOM, 4to CeBep 370 TONLKO OPUrnHaNL-
HU4yaHue He Donewe. A BO uma vero?
HYero s atum nobbocek? Cesep IT0
CDEACTBO, HO, K COXaNeHnio, He 3HaK ans
Yero'.

3
B

HanwcaHo kak D B
npeaYyBcTBMK BCTpe-
4y ¢ OT1T0 KOnbesnyem
LLiMuaTOM.

Mown oteu, IJpPHCT
Teopopoeud  KpeH-
Kenb, poanncs 24 ne-
kabpn 1903 r. B Beno-
cToKe (HeiMe MNonsiia)
B CEeMbE WMHCNEeKTopa
KOMMEPYECKOrTD y4M-
nuwa Teonopa 3pH-
cCToBM4Y4a KpedHkens
Mok pen yyanca B
HepntckomMm YyHUBEp-

@orvo 1. 3. T. Kpenkens v 0. 0. lWUmnAaT,
¢espans 1937 r., Ténnein CraH.

@oTvo 2. lNepeas cMeHa 3WMOBLUWKOB C PYKOBOACTBOM
akcneguunn. Cuagnr (cneesa wanpaso): . H. Unnswesny
(HavansHuk nepeor cmenst), P. J1. Camomnoeuny, O. 10. LWimuAar,
B. 0. Buze w B. U. Bopounn. Croar (cnesa Hanpaso):
r. A. Wawxkoeckunin (mereoponor), 6. A. Neopruesckuni
(Bpay), A. M. AnexcuH (cnyxurens), B. A. 3axapos (nosap),
M. C. Mypoa n 3. T. Kpenkens.

CUTETe HAa Teonord, HO He 3aKkoHYMn ero m
CTan npenoaeartengm HeMeLlUKOrnd R3biKkd.
Capanyn—baky—benoctok—Mockea —
TdKOBd TRAEKTOPDWUA nepelsrxeHnd CeMbi

npenoaasarenei No ropogam v BeCcam
Poccunckon wmnepun. [en Gbin Hewc-
NPasMMbiM  POMaHTUKOM, BECEenbiM ¢
oOWwmTeNLHLIM Yyenoeekom. Ortel yHacne-
N0BaNn 0T HEero HewcTpedWMYIO xaxay
NyTeLwecTBMn

B 1924 r., 3akoH4YMB KYpPCel pagnoTene-
rpadbumcToe U npopaboras Ha Jhwobepeu-
KOW PagnonNpPUEMHON CTaHuWwn, IPHCT
Teopoposuy oTnpasuncys B JleHMHrpan
(HbiHe Cankt-Tetepbypr) ¢ MeYTon yoT-
POMTLCH paancTom Ha kopabne. B kapma-
He y Hero Bbina 3anucka OT MOCKOBCKOro
NOUATENA 3HAKOMOMY MOTOPWMCTY ByKCK-
pa Ha Hese: "lMera, NpUCTPpoOn 3ToOro
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@oto 3. 3umoBka Ha wmbice OnNoOBAHHBLIA:
A. A. lonybes, H. I. Mexpensrun, 3. T. Kpeukens,

|

5. A. Kpemep, néc Npend u kot Jlyka.

4
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@ovo 5. 5 mas 1961 r. 3. T. Kpenkens Bpyvaetr Kpwuwo

~7 B

Anexceesnywy FarapuHy NOYETHLIA AWUNNOM 38 YCTaHOBNEHWE CBA3N
Ha ynsTpakoporkux sonHax 3emna—Kocmoc.

napHs. OH B pocky ceor”. Ho Ha Bupxe
TpyAa OnbiTHBIE pagucTel (kopabnen He
O6IN0) Hanpaswunu ero 8 AQMUPAanNTenCTBO,
raoe HabupanaCce xkOMaHAa 3MMOBLLMKOB
"Kyna-To Ha cepep, rae xonoaHo n BpoaaT
Genbie meneean” 1 TpeboBanuce pagm-
cTel. Cny4an? [a, Ho kakoi!

Boobuie, x13He OTUa NOATBEp¥OaeT
BuiCKka3dwiBaHue: "bor Bepexer, n ecnu
Aaér, To cpa3y un mHoro”. Emy garansHo
BE3N0: U Koraa Nyna nponerena B CaHTu-
MEeTpe OT BMCKa (KTO-TO W3 3MMOBLUWKOB
Ha MartoukuHom UWlape 4ucTun crapbin
"Cmut-Beccon"), u korga u3 ero pyk
BbiPBAN0 rOpPALLYID KAHUCTPY C DeH3UHOM
Ha cTaHuum "CesepHblid Monoc™ 8 1937 1,
W BO BpemAa BOWHLI B KpacHOApCcke, korna
OroONEHHbIA NPOBOA NOA HaNpPRXeHWem
ynan eMy Ha wew (cnac cocnyxuseu,
KOTOPbIW ycnen cOuTe NpoBOA AOCKON).

Ho ocobenHo oTuy Be3no Ha
NIOAERA, KOTOPLIX OH BCTPETUN Ha
CBOEM XMIHEeHHOM nyTh. B nep-
BYIO Ovepenb, 3To kacaercs OTTO
IOneesuya Wimuata, © KOTOpPBLIM
OH no3Hakomunca B 1929 r. npu
CTPOUTENLCTBE NONAPHON CTaM-
uumn B Byxte Tuxoi, octpos lNyke-
pa, 3emna @panua-Nocuda. OtTo
IOneesuy cTan HavyanbHUKOM, Ha-
CTABHWKOM W CTaplvm TOoBapu-
wem IpHcta Teoaoposuya Ha BCIO
*13Hb (PoTo 1). Ha poTo 2 u3o-
BpaxeHbl 3UMOBLUMKK CTaHUMK
Byxta Tuxas » yeToipe yenoseka,
KOTOpbIE 3aayManui 1 peann3oeanu
coapnaHune haeceemopnyTtu: Py-
aoned Nasapesny Camonnosud,
OT110 IOnbesuy Wmuar, Bnaagwn-
mup KOneesud Buze u Bnagumup

L

MeaHoBwy BopoHuH. 3Tk 3ameuarencHblie
noan W NONAPHUKKA BNOCNEACTBMM W
onpegenunu NoNApHyo cyasby oTua.

WU onaTe eesexHwe: 12 aveapa 1930 r
OTel, yCTAHOBWN CBA3b HA KOPOTKWUX BON-
Hax C aHTAPKTU4ECKOW CTaHumen agmupa-
na beppa. Ans atoro notpebosanocs,
4T00ObI IpHCT KpeHkens "BbIBE3 KOPOTKUE
BONMHbI B APKTUKY" W Tak pacnonoxuTb
BEPXHWE CNoWU noHocdepbl, YTobbl CBA3L
3emna @panua-Wocuda ¢ AHTapkTuaoin
cTana BO3MOXHOM,

BoofGuwe, BepwuHOW CBOEIA NONAPHON
Kapbepbl OTel BCerga cymtan 3MMOoBKY Ha
Mbice OnoeaHHblin — ocTpoee JomaluHuin
B 1935—1936 rr. Ha ocTtpose JomaluHuia
OH 1 Hukonaw leopruesuy MexpeHsruH
(dpoTo 3) 3aUMHIrOBANM — BbIXWUNKW YYQ0M.
Wmuar nonysun Tenerpammy otua: Y
060ux MOTOPOE NOACTABKK NOABEPXEHbI
Koppo3un. Bepném neperosopel ¢ 3aHae-
pom (y4acTHUK 3kcneauvumu [eoprusa
Cepoea, ymepwuin ot umHrun). Wmuar sce
noHan, nenoeas obcTaHoBka No3sonuna
kopabmo "Cubupakos” NogoinTH K oCTpo-
By JlomMawHWiA M CHATbL 3MMOBLUMKOB.
MNocne aToro, ewe He COBCeM Bbli3Q0po-
BEB, OTel BKNYUACA B NOArOTOBKY 3KC-
neguummn Ha CeesepHulin Momoc.

@®ovo 6. Bctpevwa 3. T. Kpevkenn
c ¥Ymbepro Hobune B [lpare Ha
Bcemupron unarenncruyecKkon
BbiCcTaske, mons 1968 r.



Ha dororpadum 1946 r. (poTo 4) —
MHe 6 ner, 0Tel — HaYanbHUK yNpasneHuns
NONAPHbLIX CTaHuwin ascesmopnyTi (C
1938 r.) — Ha pave B cBoen "pagnopyb-
ke". B 1948 r. BcA yeTBE€pka nanaHMHUEs
nonagaer B onany. 3. . KpeHkena yeon.-
HAKT U3 [ThaBCeBMOpPnyTH, 3anpewanT
paborty B ApkTuke. Ha socems nNeT no3eis-
Hon RAEM ucueaaer na adwmpa.

B 1956 r. HacTynaet "otTenens : RAEM
Bo3BpawaeTca 8 adup, ¢ 1961 r. oteu cra-
HoBuTCA npeacenarenem Penepaumn pa-
nuocnopta CCCP (dovo 5),ac 1966 . —
npegcenartenem npasneHua Bcecow3Ho-
ro obwecrtea ¢punarenucrtoe (gpoTo 6).

B 1968—1969 rr.,, Gharonapna cesoemy
npyry Esredumio KoHcrantuHosuyy Depo-
posy, NnpuHKUMaeT y4actie 8 14-in CA3 B
OOMKHOCTW Ha4vYanbHWKa peica Hay4vHo-
wccnepgoearensckoro cygHa (HUC) "Mpo-
¢deccop 3yboe". MNocne peitca, cxoas C

Tpana, noYyBcTeoBan ceba nnoxo — Muk-
pouHdapkr. Paborta Ha nebenke ctaHunm
"CesepHuiit Nonwoc” pana o cebe 3HaTs.

8 nekabpsa 1971 r. y otua npomaowen
wHgapkTr. MNMocnegHuMmn ero cnoBamu,
oOpaweéHHeiMKM K BOAWUTENKD, KOTQa Mbl
BCTABNANKM HOCWNKKM B KapeTty "CKOpon
nomown”, Beinu: "Mpuser nunoTy!”.

Mma 3. T. Kpeskens npuceoeHo Kon-
negxy cea3u B Jlenuurpane (Cawnkr-le-
Tepbypre) u HAC noroapl "3pHCT Kpek-
Kens”, 3anuMey oOCTpoBa Komcomonewy
(CesepHan 3emna) u NnoNapHoi reodunaun-
yeckon obcepsatopuu Ha oOCTpoBe
Xewca.

YMUpaT He TONLKO N0AN, HO K Kopab-
nu. HUC "3pHcT Kpenkene” (1971-roropa
NOCTPOMKK) NOCNE YCNeWwHbIX yKpanHCKUX
AHTAPKTUYECKUX 3KCNeauuuiA: BTOpPOA B
1997 r. u TpeTeen 8 1998 r. 6uin NpoaaH Ha
metannonom B 2003 r.

Mapk Jlazapeewny Mlannan, n3secTHLIA
NETYUK-UCNBITATENL, CkKa3an: "Takue
noaou, Kak 3pHCT TeoaopoBWY, — Ha-
OEXHOEe CpeacTBO ANA BOCCTAHOBNEHUA
NoOwarHyBWeNCA Bepsl B Yenosevye-
cTeo”.

Takum Gbin MmOW OTew — pagucT-
nonAapHuk 3pHCT Teogopoeuy KpeHkens.

Yereepte Beka (1946—1971 1)
3. T. KpeHkens COTPYAHWYAN C XYPHANOM
"Papuo” B coctase Peokonnervwn. Pabor-
HUKKW pefakuvwn C BOCTOProM M Henoa-
AenbHbiM MHTEPECOM 00 CuxX Nop chy-
LLAKT paccKkasbl HalWX BETEPaHOB O Tex
BPEMEHax W npuKnioYeHuax JpHcTa
Teopgoposuya.

Pepakyma cepgeuyno Gnarogapwr
Teogopa 3pHcTOBMYA 33 nNpegocras-
neHHbie marepuansl U Xxenaetr emy
gobporo agoposss. m

IOnun Yepkacos —
Halll YyeMInuuoOH

Neonng NY3AHKOB (R7KA), r. Cum¢peponons, Kpbim

I‘naupn 06 WucTopuKn B pPa3BUTHUMK
paguonwobutensctea u paguocnop-
Ta B KpbiMy, Henb3s HEe YNOMAHYTb
BbOAOWEeroca KpeiMCKOro pagmocnopr-
cveHa Onua EsreHeesnya Yepkacosa
(23.03.1935 — 07.10.2007), koTopsii
nocne nepeespa ¢ cembein B 1957 r. na
Ykpaudsl Hadan paborate B KpbIMCKOM
obnactHoM papnoknybe B Ka4ecTse WMH-
KeHepa-wHCcTpykTopa. [lepsoe BpemAa
IOnuia rotoeun B knybe pagucroe-onepa-
TOPOB, a Nocne yxoaa u3 paguoknyba Buk-
Topa MpuwwuHa (UBS5JG), B mae 1960 r,
BO3rNasun KONNEKTUBHYIO pagnoCcTaHUMO
oBnactHoro paguoxknyba UBSKKA. Bnaro-
LapA He3aypsaHbiM OpraHu3aTtopCcKum
cnocobHOCTAM M TEBOPYECKOMY NOAX0AY K
neny k0. Yepkacosy ypanocs co3fath
KOMaHay paguocnopTCMeHoB, KoTopas B
copesHoBaHuWAx K yemnuoHatax CCCP no
pagMocnopTy ctana 3aHuMarb Npu3ossle
mecTa. Mo uHuumarmee KOnua Yepkacosa
Bbina NpoBeAeHa MOAEPHU3aUWA Npué-
MOMNEPEnaWMNY YCTPOACTE WU 3HTEHHOIO
X03AKCTEa Ana paboTel HA KOPOTKWUX BON-
Hax. B ycnoBusax orpaHMyeHHbIX BO3MOX-
HOCTEA Ha Kpbile ABYXATAXHOIO 30aHUA
paawoknyba 6eina yctaHoBneHa Tpeéxane-
MEHTHanA aHTeHHa "BONHOBOW kKaHan Ha
20-MeTpoBbLIA AWana3oH C NOCTOAHHLIM
HanpaeneHMem Ha cesepo-BOCTOK. beina
pa3pabortada annapartypa ona pabotel B
CPaBHUTENBHO HOBOM ONA HAC pexume
OOHONONOCHOK MoaynaukKn (SSB).

C y4etom akTa BknwoyYeHnsa ¢ 1961
paguocnopra e cocrae EamHon Bececowa-
HOW cnopTUBHOW knaccupukauwm (EBCK)
MHOTME CNOPTCMEHBbI U3 YNeHOB KOMaHAabl
B COpPEBHOBAHWAX BbINONHUNKN HOPMaTUBLI
U oQOpPMHUNKM 3BAHWA — mMacTep cnoprta
CCCP. Takoro 3sanua Gwin yaoCTOEH W
HO. Yepxacoa (doro 1). Kak onsiTHRIR Cne-
UManUCT, OH YacTo BO3rNaenan Xwpu Ha
TpaaMUWoHHBLIX paavoesicTaskax (poto 2),
npoeogumelx paguoknybom B Kpeimy.

C 1963 r. B Cosetckom Cowaze crtanm
NPOBOAUTBCA OYHBIE YEMMNWUOHATHI CTPaHb!
no paguoceA3an Ha YKB. Ha Ykpawue
Takume COpesHOBaHWA BOLLNK B NPAKTUKY C
1964 r. Onuin Yepkacos, Kak WCTUHHBLINA
CNOpPTCMEH, CTan OAHMM K3 aKTUBHbIX
VHACTHMKOB TAaKUX OYHbIX COPEeBHOBaHWA.
OauH 13 Takux yemnuonatos (B 1968 r.)
Gbin NPOBEAEH C pa3MeLUeHuem y4acTHW-
KOB Bokpyr A3oBckoro mops. Komanpa
Kpeima (B cOCTaBe y4aCTHWKOBE Dbin 1 aB-
TOp 3TUX CTPOK) pacnonaranace Ha Kep-
YEHCKOM NONYOCTPOBE WU 3aHAna BTopoe
MEecTD, YCTynwB nNepBOoe kKomaHge w3
r. AHenponeTpoecka. Bropoi yemnuoHar
CCCP no YKB npoweén 8 centabpe 1964 r.
Ha TeppuTopui Mockoeckoin obnacTtu.
Bropoe mecro 3aHana komaHaa YkpauHel,
B COCTaBe KOTopo# Buin 1 HaL CNopTCMEH
IOnuia Yeprkacose. Ha 3Tux COpeBHOBaHUAX
yneHam cBopHon YCCP B. Maxopty
(UBSAJG) 1 0. HepkacoBy BN NpUCYX-

[—tboru 1

OeHbl Npu3bl xypHana "Paguo” "3a xopo-
Wwee KOHCTPYKTUBHOE BbiNONHEeHWe anna-
patypei’.

B 1965 r. Ha pecaTuix BCecow3Hbix co-
peBHOBAHWAX YNLTPAKOPOTKOBONHOBMKOB
"Moneson AeHL™ KOMaHAa paavocTaHuMm
UBSKKA (AHatonuin Poixedko (UBSAGV)
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u iOnuin Yepkacos) 3aHAana BTOPOE MecTo.
IOnuin Yepkacoes B 3TOM xe roay Ha
Tpetben cnaptakmane YCCP no texHuye-
CKUM BuOam cnopra 3asoeBan 3saHue
"Yemnuona YCCP no pagwocnopty”. B
1966 r. B pawone r. NeHuyecka (Apa-
Gartckan crpenka) Xepcowckon obBnactu
Gbln NpoBEOEH 4eTBEpTLIA 4YemMmnuoHar
CCCP no paawocen3u Ha YKB. Yemnuo-
HOM CTpaHsl ctan mactep cnoprta CCCP
leoprun Pymanues (UA1DZ). Cepebpanasn
menans Obina BpyYeHa KpPbiMYaHWMHY
macTepy cnopta CCCP Onuio Yepracosy.

L]
3 Ny .

®oro3

B komaHaHOM 3aqéte nobeauna cbopHas
YkpauHol (TpeHep — Bnanumup KOpko) B
coctaee Onua Yepkacoea, Ceernads
DaHuneveHko (RBSEDL) v Bnaaumupa
Maxopra. Bropoe mecto 3aHana komaHaa
PCOCP, tperee — komaxaa r. Jlenuurpa-
na. 11 cextabpsa 1968 r. cHOBa B panoHe
r. leHu4ecka Npowen NATbIA YemMnuoHar
CCCP. Yemnuowom CCCP cravoBwuTCH
mactep cnoprta CCCP w3 NMogamockoBss
Mensagui Wyctko (UW3IP), eTopoi Geina
CeetnaHa JaHunb4eHKO, a TPETbMM OKa-
aanca lreoprimm Pymanues. Komanaa YCCP
ONATL CTana nepeoin. B coctas komaHAabl
exoaunu C. OaHunevyerko, KO. Yepkacos,
H. MapteiHyyk (RBSJBQ) 1 B. KanawTty-
posckvin. Bropoe MecTo 3aHAna komaHaa
PCPCP tpetse — komanga r. MockBssbi.

Bonbwon ycnex B KpbiM NpUMWwen Ha
VIl vemnuonate CCCP (doTo 3), koTo-
puiit npoxoaun B ceHTabpe 1970 r. B pam-
kax naton Bcecow3Hon cnaprakuaas no
BOEHHO-TEXHUYECKMM BMAAM Cnopra,
noceawerHon 100-neTrio co aHA poxae-
Hua B. U. JlesnHa. YemnuoHomM cTpaHsl U
noGeantenem Cnaprakuans Ha YKB cran
mactep cnopra CCCP KOnua Yepkacos
(Ha ¢oTo 3 — KparHuiA cNpaea), KOTOpLIW
K 3TOMY BPEMEHW Nepeexan XuTb B
CesacTtonons. Mo oukam K. Yepxacos
aHauuTensHo oboweén leoprua PymsaH-
uesa (Ha doTo 3 — BTOpOW cneea), KOTO-
PbiA 3aHAN BTOpoe MecTo. TpeTee MecTto
3avana mactep cnopra CCCP CeertnaHa
OaHuneuyeHko (Ha ¢oTo 3 — B UEHTpe).
Komaugna YkpavHsl U B 3TOT pa3 yBepeHHo
3aHana nepeoce mecro. Bropoe u tpertee
MecTa 3aHannM komauab JleHuHrpaga wm
PC®OCP cooTBETCTBEHHO.

MNocne anutensHOro nepepsisa 8 1977 r.
Bo306HOBNAETCA NpOBEAEHWEe YemMnuoHa-
Toe CCCP no paguoceaan Ha YKB. Abco-
NIOTHBIM 4YeMnMoHOM cTpaHbl Ha VIl yem-
nuoHate CCCP cranosutcs BHOBb HOnuia
Yepkacoe. Bropoe mecto — y Anon3aca
Ban4vayckaca (UP2BBC), a TpeTee — y Ba-
yecnaea Yepuoiwosa (UATMC). Cpegm
KOMaH[ NepeeHCTBO 3aBOEBANM NIEHWUH-
rpaauel. YkpauHa (macrtepa cnopra CCCP
0. Yepkacos w B. MNapasxa (UYSHN) wn
KMC J1. Pyae (RBSLCE)) 6eina Ha BTOpOM

mecte. Ha arom yemnuonare KOnuwo Yep-
kacosy Gein Bpy4YEH NpU3 xypHana "Paauno”
3a KOMNNEeKT annapartypbl Ha AWanasoH
1215 MIy, 410 NnoATBEPXAAET €ro TanaHT u
B 06nacTy pagMoOKOHCTPYMPOBAHWUSA,

C Hadanom npoeepexsnsa BCeCow3HbIX
copesHoBaHnin Ha YKB “"Monesoi geHs”
KPbIMYaHe CTanu NOCTOAHHBIMU WX Yy4acT-
Hukamu. C npuxogom KOnua Yepkacosa B
Kpsimckuia pagmokny® 3ToT BUA COPEeBHO-
BAHWIA NONYYMN HOBLIN MMmnynbe. Kak npa-
BWNO, cTann obasatensHbiMW NOAroTOBKA
W W3roTOBNEHWE HOBbIX KOHCTRYKUWA ans

copeBHOBaHuin. B 3atom nomows Yepka-
coBa Beina HeoueHuma. Muorue cnopr-
cMeHsl Beinu GnarogapHel emy 3a 3T10. Y
Hero scerna buinn naen No MCNoNL3oBa-
HUIO HOBEWLWX JOCTHUXEHWA B KOHCTDYM-
poBaHun paguoannapatypsl Ha YKB.

D6 oreercTeeHHocTH KOnua Yepka-
COBa, Kak PyKOBOAWTENA KPbIMCKWUX pa-
ANOCNOPTCMEHOB, CBMAETENBCTBYET OAMH
aNM3oa yyYactua kpeiMyad 8 "Tlonesom
aHe". Y kpeimckux paguonobutenein B
copeBHOBaHUAX Ha YKB Buino Heocnopu-
MOE NpevMyllecTBo — Hanuyue KpbiMm-
ckux rop. Ho npv MCnNonb3oBaHuKM 3TOro
NPeMMylecTea Mol 4OMXHB BbiTe BECbMA
OCTOPOXHLIMM W OTBETCTBEHHbIMKW. [op-
HblIe A0OPOrK 4YacTo O6PBIBUCTBI U TRYAHO-
npoxoaumel ana HenpucnocobBneHHoro
ANA TaKuX NyTeLwWweCcTBMIA agToTpadcnopra.
O TOM, 4TO C ropamu He LWYTST, cBuae-
TENLCTBYET CAy4an, KOTOPRI NPOM3oLIen
B nepuon Bcecow3dHslx coOpeBHOBAHWA
"Monesoin aerb” B 1969 1.

CMOHTUPOBAB AHTEeHHbl W NOOKNKYMB
MCTOMHUKIA NUTaHKA, Mbl, komanaa H. Map-

ToiH4yka (RBS5JBQ) v asTop 3TKX CTPOK,
cTanu nNpoBepaTe CBOK annaparypy.
Paamewanuce Mel Ha nnaTto Kapabu, Bo3-
ne mertegcraHuuMu. HeoxuwaaHHo B guana-
30He 2 MEeTpa Mbl YCNkILLANKW B3BONHOBaH-
HbilA ronoc 3ayapaa MNayvuka (UBSJL) m3
KnyOHOW KOMaHab!, B3bIBAOWWA O NOMO-
w. 3ayapa coobwan 0 TOM, 4TO MX Ma-
WKrHAa BUCUT Hag oOpLIBOM, 3auenuBLUNCE
3a pacTywee Ha kpaw o0OpbiBa oepeso
nepeoHMMm mMocTom. YneHel kKoMaHawl
HaxonATca sHyTpW KYHIM w ... "6Boarca
nowesenuTeCA”. YTO xe Npou3owno Ha
camom gene? [lna yyactua B copesHoBa-
HUAX 13 paauoknyba BeiLLNK ABe aBTOMa-
WnHbl Ha waccu 3WNC-151 B panoH
O. Beicokoe Baxuyucapanckoro pawosa.
MnanupoBannu nonacTe Ha ropy Yyky
BuICOTOW 756,8 M. C wro-zanagHon cTo-
pOHB!I ropa obpsiBucTa. B cocras kOMaH-
abl knyba exoaunu KOnwid Yepkacos, 3ay-
apn MaunH, AnsBepr Conpatoe (UBSJV),
Oner Kazanues v Bnagumup [dyHwues
(UBSCED). He poeaxaf ogHOro Kuno-
MeTpa Ao nepesHn BeicOokoe, NpOCENnoM-
Haf [opora nosena Kk BeplwHe ropsl.
Hactynann cymepku. 3a pyném oaHon n3
mMawH 6bin Bnagumup OyHuyes. MNogbem
OKazancs O4eHb 3aTAXHbIM. He umesn
OOCTATOMHOINO ONbITA BOXAeHUA Bonblue-
rpy3nix asTOMalluMH, BOOAMTENb HE 3ame-
TUN, 4TO BO3AYyX B CUCTEMe, KOTOPLIA
WCNONb3YeTCH ONA TOPMO30B, OKAazancs
Ha vcxone. MawuHa, He AOCTUrHYe Bep-
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WHHLI TOPBLI, HEOXWOAHHO COpBanace M
NOKATUNACHL HAa3an BHM3, OCTAHOBUBLLWCH
B HECKONbkWX meTpax or obpeiea rnybun-
Hoi 150 m. Bce y4acTHUKM MeponpuaTUs
nepenyranuce. C Hactynneswem yrtpa
NONbLITANUCL NOLKaNbIBATE NOL, KONEBCaAMUK
HaKNOHEHHOro asTomobuna. HO NONbLITKK
CBOWMMM CUNAMKM UCNPaBUTe NONOXEHWE
0Ka3anMce TWeTHeiMK. KOnuit Yepkacos
NPUHAN pelweHne Dexare 3a NOMOLWbLIO B
OepeBHKD. TpakTOpuUCTH NECcX03a A0oNro He
COrMallannce BeIEXATk K MECTY KaTacTpo-
Gbl. KOnuI0 yaanoce yroBopuTs OAHONO K3
HMX MOMO4s cnoptcmedHam. C nomowso
TpakTopa cutyauma Osbina sbinpasneda
(poTo 4). B peaynerare komaHna ceoe-
BPEMEHHO yCnena pa3sepHyTb aHTeHHbl 1
annapatypy ¥ NpUWHATL y4acTue B COpeB-
HOBaHUAX. L]



PaanortexHuk

M. A. BoHuy-BbpyeBuy

Feoprun YJINWAHLY (UYSXE), r. JIbBOB, YKpauHa

Muxaun AnexkcasgpoBuy Bow4-Bpy-
esuy (1888—1940 rr.) — npodec-
cop MOCKOBCKOIO BbICWEro TexHu4e-
CKOro yyunuwa (1922 r.), unew-koppec-
noHaeHT AH CCCP (1931 r.), noKTOp TEeX-
HU4eCcKux Hayk, npodeccop kadenps
paguoTexHukn JIeHUHrpaackoro MHCTK-
TYTa UHXEeHepoB cBA3n (1932 r.), oCHO-
BATENL COBETCKOA paguonamnoBOM
npomelwnendHocT [1]. OH pabotan B

CKHiIA U3k, 3acnyxeHHblid npogeccop
Mmneparopckoro CaxkT-lNMetepGypr-
CKOro yHuBepcureTa, 4encrsnTeNbHbiA
crarckmii cosetHuk (c 1878 r.). B
namarte o @. @. MlerpywesckomM Pyc-
cKkoe uanko-xumuyeckoe obwecrso
y4pequno npeMuio ero MMeHu, KoTo-
pas npucyxganacs, kak npasmno, 3a
OpUrnHansHele KWccnenosaHna no
Pun3nke.

Komanga pagwocranyumn. B nepsom psay cuasT (cnesa—Hanpaso):
HavYaneHWK paguocTavuymmn wrabc-kanuwtad B. M. JlewmwHcknii m ero
nomoLwyHuk nopy4uk M. A. Bony-bpyesu4, 1914 r.

obnacti pa3paboTku W KOHCTpyWpoOBa-
HWA paguonamn, paguosewaHni, BKNK-
Yas ganbHuWe paguvoCBA3N Ha KOPOTKMX
BONHAX,

M. A. Bonu-Bpyeeswy pogunca B
Opne. B 10HOCTK YBNEKCA paaUOTEXHU-
koW — cobpan paauonepepaTtyuk no
cxeme A. C. MNonoea.

B 1896 . ero cemba nepee3xaeT B
Kues, 1 OH nocTynaer 8B KMEBCKOE KOM-
MEpPUYECKoe YyYMNULLEe, KOTOPOoe 3aKkaH4yu-
gaeT B8 1906 r. lanee oH Bbin 3a4McneH
OHKEPOM B HUKONaeBCcKoe NHXEHEepHoe
yunnuile B MetepbBypre. MNo okoH4aHWK
YYMNULLA B 3BAHKMW NOANOPYHUKE CNYXKUN
B WMpkyTcke BO 2-W poTe WUCKPOBOTO
renerpada 5-ro Cubupckoro canépHoro
BGaTanboHa.

Ceoio nepsyilo Hay4Hyw paborty no
TEeOpUM MCKpoBoro paspsaa Muxaun
AnekcaHgposuy BbinonHun B 1907—
1914 rr. OHa 6eina onybGnukosaHa B
BuAe ABYyX cTaten B xypHane Pycckoro
Pu3nko-xumuyeckoro obwecrea. 3a
aty paboty oH Bbin ynocToeH npeMuu
um. @. @, MNeTpywesckoro.

[pumeyanmne. Pegop Pomuy ler-
pywesckni (1828—1904 rr.) — pyc-

B 3BaHMM nopyymka B 1912 r.
M. A. Bony-Bpyesu4y noctynaet 8 "Odu-
LEPCKYH INeKTPOTEXHWYECKYIO wkony",
nocne OKOH4YaHua KoTopoi B 1914,
Ha3Ha4yaeTcsa NOMOLWHWKOM Ha4anbHUKa
"Teepckon BOEHHOW NPUEMHOR pagvo-
:[:Taﬂumu MeXQyHapOogHbiX OTHOWEeHWR"
2].

Mpw nopaepxke HavaneHWuka Teep-
ckon pagumoctadummn B. M. JlewmHckoro
Muxann AnekcaHaposuy B noacoBHom
noMeweHnn paguocTaHuMi opraHm3o-
Ban MacTepckyld, rae cMmor Hanaamte
BbINYCK POCCHUICKMX 3NEeKTPOBaKYYMHbIX
namn ("karogHbix pene”, Kak OHu Torga
Ha3bIBANWCE). ITUMKU NaMnamu KOomn-
NEKTOBaNCH paguonpueMHuK, Npou3so-
OMBLUWMACA B MAacTepckoin TeepCkoi
paguocTaHumm no 3akaly [hasHoro
BOEBHHO-TEXHUYECKOro ynpasneHns pyc-
CKOW apMuMi.

Buicovanwmm npukasom ot 25 pnexkab-
pa 1915 r. wrabc-kanutan M. A. BoHu-
Bpyesuy O6bin HarpaxnéH OpLEHOM
CeATON AHHBLI TDETLEI CTENEHK.,

B 1916 . OH W3roToBUN NEPBYD B
Poccun katogHylo hamny v NoAroToBMN
nepeoe nocobue No aNeKTpoTexHuke, a

B 1917 r. onybnukoean pabory "Mpu-
MEHEHMe KaTtoaHbiX pene B paguworene-
rpadHOM npueme”,

B asrycte 1918 r. BmecTe C coTpya-
HUKaMKU MacTepCkoW TBepCkKOn paaMmo-
cTaHuym Muxamn AnekcaHaposuy nepe-
eaxaetr 8 HuxHin Hoeropop, rae soa-
rnaesnaeT Hay4Ho-TexHuyeckyw paboty B
Huxeropoackon paauwonabopatopum
(HPN).

B 1918 r. M. A. Bony-BpyeBuy npea-
NOXWUN Cxemy nepexknwyawulero ycr-
PORCTBA, UMEKLWero aAsa yCcTOW4YMBLIX
pabouyunx COCTOAHKA, KOTOpOe Bnocnen-
cTBMK BbINO HA3BAHO TPUITEPOM.

lpumeyaHne. "TpurrepHana cxema”
nony4Yuna ceo€ Ha3BaHune B 1919 r.
Cpean MHOXecTea yCTPOWCTB, cO34aH-
HbiX Ha oOcHose 0a3o0B0ro, koTopoe
mn3obpenn aHrnuiackne y4eHolie Bunbam
IKKN3 n Ppark OwxopaaH, Obink caMo-
B8030yxOaWWIACA MyneTHBMOPATOD M
0AHOBMOPATOP, @ Takxe Tak Ha3biBae-
Mmeia “Tpwrrep WimutTa®. Yerpowcteo ¢
ABYMS YCTORYMBLIMK COCTOSHWUAMM, T. €.
0ObIYHLIA TPUITEP — NPEeauwecTBeHHNK
YCTPOWUCTB CHETa-AeNeHUs 4acroTel, a
TAKXEe OCHOBOW INEKTPOHHOW namsaTy 8
KkomnbroTepax [3].

B 1919r 8 HPN Muxann Anek-
caHOpoBWMY caenan aoknag, onyBnuko-
BaHHLIA 3arem B xypHane "Pagwo-
TexHuk” Ne 7, — "OcHOBaHMA TexHwye-
CKOro pac4éta NYyCTOTHLIX KaTonHbIX
pene Manol MOLWHOCTU®, B KOTOPOM
u3naranace paspabortaHHas UM Teopusa
pac4éra Tpmoaa, CTaewan OCHOBOW Teo-
PUA ANEKTPOHHLIX NamMn 1 NonyYyusBLllan
no3xe HassaHue "Teopus Bowu-bpye-
Buya—bapkray3ena”.

Mon ero pykoBOACTBOM C BECHbI
1919 r. 8 Huxnwem Hosropope 6bino
HanaxeHo CepuiHoe npPoW3BOACTBO
NPUEMHO-YCUNUTENbHLIX NaMmn (Bbinyc-
kanoce go 1000 namn 8 roa), a 8 HPN
BENWUCb UCCNeaoBaHna MeToA0B paauo-
TenedoHupoBanuna: 15 avsaps 1920 r.
Obin NpOM3BENEH NEPBbLIA YCNelwHbA
ONeIT paguotTenedOHHOW nepeaavn ua3
HuxHero Hoeropopa (noswiBHon RW-7)
B Mocksy.

B asrycte 1922 r. 8 Mockee c no-
MOLWbLK AHTEHH, YCTAHOBNEHHbLIX Ha
Wyxosckon GalwHe, Hayana ceow pabo-
Ty “UeHTpansHan paawotenedoHHan
CTaHuua umeHn KoMuHTepHa", umeswian
MOLWHOCTL 12 KBT (Moandpukaums nepe-
aatumka RW-7).

Mpumeyanne. B 1922 r., Muxaun
AnekcaHgposny 3aHuman QONXKHOCTb
npogeccopa MoCKOBCKOro BbiCWEro
TEXHUYECKOro YyHMNuLLaE.

22-ro n 27 man 1922 r. M. A. boHy-
Bpyesud opraHu3oean npobHbie nepe-
Aasv no paguo My3biKanbHbiX Npou3ee-
aeHnin 3 cryamn HPN, a 17 centabps
Gbin opraHu3oead nepeoiin B Espone
pagvoBelwareneHeli - KOHUEepT K3
Mocksoi.

B 1922 r. wm Gobina wuarotroeneHa
nabopartopHas mogens paguoTexHuye-
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"PAONO" — O CBAA3MU

CKOro yCTpoMcTeBa AnA nepenayun u3ob-
pPaXeHWA Ha PACCTOAHUM, HA3BAHHARA UM
PaanoOTENECKONoM,

5 oktabpa 1924 r. npodeccop
M. A. Bony-Bpyesud B Hay4HO-TEXHUYE-
ckon becepe 8 HPJ1 cooBwmn o6 n3ob-
PETEHHOM UM HOoBOM cnocobe tenedo-
HUpPpOBaHWA, OCHOBAHHOM Ha W3MEeHEHKWW
nepuoaa konebaHuin. [emoHcTpauus

1926—1928 . — kadwegpoin anexTpo-
TEXHUKM.

B 1927 r. nog ero pykoBOACTBOM
coTpyanukamun HPJ1 B Mockee Buina eege-
AEHa B 3KkCNNyaraumnio caman MoLHan Ha
TO0T MmOomeHT B Espone 40-kunoeatTHas
paanocTaHuma "Hoesln KOMUHTEPH".

B cepepune 1920-x rogoe M. A. Bonu-
Bpyesud Bmecte C coTpyaHukom HPI

Oagxa na nocnegHux cororpapmi
M. A. bony-Bpyesunua.

YAaCTOTHOW MOAOYNAUMKM NPOWM3BOAMNACH
Ha naboparopHon mogena.

Muxann AnekcaHaposuny C COTPYAHW-
Kamu nNpoaonkan 3aHuMaTbCA CoBep-
LWEeHCTEOBAHWEM reHepaTopHbiXx nepe-
fawowmx pagvwonamn v aobueanca no-
BbilUEHMA MX MOowWwHOCTU: B 1924 1. emy
yaanoce paspabotate M W3roTOBMUTH
yHUKANbHbLIE A% TOr0 BPEeMeHW paamo-
namnel mowHocTed 100 kBr. Ha Ckau-
AnHaBCcko-bantuickon BeICTaeke, Npo-
xoauewen 8 Ctokronsme B 1925 r,, pa-
awonamnsel Bowu-Bpyesnya BbIZBANM
KonoccanbHblil MHTEPEC npodeccuo-
HanbHBIX NOCETUTENEN BLICTABKN.

M. A. Bony-Bpyesny ao 1925 r. aase-
aogan kadeapoin paanoTexHWKKW B
Huxeropoackom yHuBepcuteTe, a 8

B. B. TatapuHOBbIM
3aHANCA wccnenosa-
HMEM WCNONbL3oBA-
HUA KOPOTKKMX pa-
AWOBONH ANA paguo-
ceA3n. Yoeamswwce,
4YTO KOpOTkue pa-
OWOBONHBI Npekpac-
HO NOAX0ANT ANA Op-
raHm3auuuy » paguo-
TenerpadHOR, U pa-
AMOTENePOHHOW
CBA3W, OHKX pa3apabo-
Tanu KW CNPoeKTUpo-
Banu annaparypy ans
Takoro svga panuo-
ceasu, B 1926 Ha
ee ocHoee Dwina 3a-
nyweHa B 3akcnnya-
TauuK marucrpans
KOPOTKOBONHOBOMN
ceA3an mexay Mock-
BOW 1 TalwkeHToM.

Muxaun AnekcaHaopoBu4 NpPUHWUMAnN
y4acTtue v B nonynapuaalun paavortex-
HUKM — OBbin penakTopomMm Hay4yHo-
nonynapHoro dunema "Paguo”, seluen-
wero 8 npokat s 1928 r.

B koHue 1928 r. BmMecTe ¢ rpynnon
HAay4YHbIX COTPYAHWMKOB W WMHXeHepos
HPJ1 o4 nepeweén uwa paborty 8 LleHT-
pansHyo paguwonaboparopuio "TpecTta
saeonoe cnaboro Toka” B JleHuHrpage,
B KOTOPOW 3aHumancs npobnemamm
pacnpocTpaHeHa KOPOTKWX paawo-
BONH B BepXHWX cnosx atmocdepb w
pagwonokauwn. Kpome Ttoro, OH BEn
npencaasatenbckyo pabory Ha kaden-
pe paguotexHukun JleHuHrpanckoro
ANEeKTPOTEXHWYECKOro WHCTWUTYTa CBA-
an. B 1931 . Muxaun AnexcaHoposuy

1OH NOYTACCCP 1988

COBETCKMA PAAMOTEXHMK

MA.BOHY-bPYEBUY 5&

Moyrosas mapka k 100-neTuio
co AHA poxagewna M. A. bony-

Bpyesnya.

Obin M3bpaH 4YNeH-KoOppPecnoHOeHTOM
AH CCCP.

M. A. bowy-bpyesny ymep B JleHH-
rpage w noxopoHeH Ha borocnoeckom
knanbumwe. B 1988 r. k 100-netmo co
LOHA ero poxaeHusa Obina BoinyuleHa noy-
TOBan Mapka.

Brocr M. A. bony-bpyesu4ya
8 HuxHem Hosropoage.

B mae 2011 . wa ynuue MuHuHa B
HuxHem Hoeropopge Obin ycTaHOBNEH
GiocT M. A. bowy-bpyesuya, a ero ume-
HeM Ha3BaHa ofjHa M3 yNnuL ropoaa.

NTUTEPATYPA

1. Poawonor B. Muxaun Anexcann-
posu4 Bony-Bpyesuy. CoopHuk "Co-
BEeTCKWe WHxeHepbl . — M.: Monopan
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2. CrenanoB B. Victopus otevecrt-
BEHHOW papmocenan. Paguortenerpad-
Ham CrneuwansHOro Ha3Ha4YeHws.., —
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3. AnekTpoHKKa: NpoLwnoe, HacTon-
wee, byaywee. llep. ¢ adrn., noa pen.
yn.-kopp. AH CCCP B. U. Cudoposa. —
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A. JEPKOLLUEB, r. MuHck

nBepcasnbHaa UrpyLuK

Urpywka, onncanme KOTopon npueogunrTcs ganee, paspaborana B
KpYyXKe nporpammupoBaHua n pobotorexHukn NYO "Tumnasns N2 40°
r. MuHcka. 3Ty UrpywKy MOXHO MCNONL30BaTE HE TONBKO 4NN yKpa-
LWEeHN HOBOrogHen énKn, HO U ANK APYIrux yueneun.

Cnecﬂm CKOPO HACTYNWUT OOWMH U3 ny4-
LKMX NPasaHUKOB B roay HoBwiiA
rof, W, KOHeYHO, XO4MEeTCH ero yKpacuTh
YEM-TO APKMM KM 3aNOMUHAIOLWWMMCS, Clie-
NaHHbLIM cBOUMK pykamu. Mpu paapabor-

OTBETOM HAa 3TK BONPOCE! U NOCMYXUNO
pa3paboraHHOe YCTPOWCTBO HA OCHOBE
MHUEKDPOKOHTROANEPRA, KOTOpRpOE nyrtem W3-
MEHEHWA NPpOrpaMmMbl MOXHO NPeEBPaTHUTL
B €N0ouHYI0 rupnaxay "nagauwan aseaga”,

KE Takoro ycTrpowcTea BO3IHMKAKOT TpW B PYYHVIO Wrpywky ans GopMUpoBaHUs
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BONpoca. Yem ykpacute enouky? YHYem
VOAMBUTL Apy3en Ha ynuue’? Y10 aenats (
ATUM YCTPOWCTBOM NETOM, Beflb HEe Nps-
raTek Xe, B CAMOM Aene, tTakoe xopowee
VCTPOWMCTEBO B Wxkad 00 chneaviolwero
Hosoro ropna”

"BUCALLEeH B BO3OyXe HAONWMCKH UNK CBeTH-
LUYIOCH HAANKUChL Ha KONeco Benocunena
Cxema vyCTpOWMCTBA nNOKa3aHa Ha
pmc. 1, ero ocHoBa BOCBMWMPA3PAOHBIM
MukpokouTponnep STMB8S003F3P6 [1]
dbupmel ST Microelectronics. OtTobpaxe-

a ons npas3gH

JUN

NKO

]

-

HEe IrH-ItI}UF_IL-'!cHLHI.*I NMPpOMIBOOANTCAH CBETO-
anonamm HL1
orpadnyed peawctopamn R1
peHcarop C1 neobxooum ana paboTwl

HL8, Tok vyepea kotopbie
R8. Kon-
BCTRPOEHHOID B MWUEKPOEOHTRONNER Nnpe-
obpa3zoBaTens HanpsxeHua, kHonka SB1
CNYyXAUT ANS BKNIOYEHWA /BIKNIOYEHWA YCT-
povUCTBa NyTem Nepesona MUKPOKOHTPON-
nepa B "CNAWMA™ pexnm. KoHTakTbl XT1 w
XTZ HyXHbI ONA NOAKNIONMEHWA Nporpam-
MaTopa, KOHTAKT XT3 3ape3epsBupoBaH
"Ha Gyayuwee” (Hanvu4re ero Ha nnarte nos-
BONWT CBRA3ATh YCTPOWUCTBO M KOMNbIOTEP
no nutepdency UART).

B cny4ae aBTOHOMHOMO WCNONb30Ba-
HWA YCTPOWCTEA B KadvecTee WMCTOYHKKAE
NMUTAHUE MOXHO NpUMeHnTs Darapew wu3
rpex manorabapuTHbix ranbBaHn4YeckKnx
InemMeHToB Tunopasmepa AG13, a ans nw
TAHWA ENOYHOW MMPNAHAB — CETeBOW cTa-
DMNMaNpoBaHHiIA DNOK NUMTaHKUA C BeIXOA-
HbIM HallDHxe e M "_-]- H Hanprmep, 3a-
PAAHOE YCTPOWCTBO COTOBOro tTenedoHa.

Bce anemeHThl YCTPONCTBA, KPOME UG-
TOMHMKA NUTAHWA, pasMelledsl Ha oaHo
CTOPOHHEW NeYyaTHoOW NnaTte u3 GonNbrimpo-
BAHHOIO CTEKNOTEKCTONUTA, YepTex KOTo-
pon npueeneH Ha pwc. 2. Ee pasmepn
nopnobpaHbl Tak, 4Tobwl roToBoe yCcTpon-
CTBO MOINO Pa3MecTUTbCH B NNACTUKOBON
npoapayHon npobupke obvémom 10 mn,
YTO cpa3y pewwt npobnemy C NOWMCKOM
KOpnyca Aina ycTpoucTea

PaccmoTpum noapobHee npouecc
M3roTOBNEHWA YCTpOWCTBA B Bapuadre
UFPYLWKK ans GOPMUPOBaHKMA "BUCALWEND
B BO3ayxe" n3oDpaxeHmA. [lpouecc Hayn-
HAKOT C M3roTOBNEHWE NEeYaTHoOM NNaTel No
niobon yaoobHon tTexHonormd (YT, wuc-
NoNL30BaHWe NO3NTUBHOND WNKM HeraTue-
HOro QoTope3sncra v 1. 4.). Oreepcrua
anamerpom 0,7...0,.9 mm nMCnone3yioTcH
TONBKO OANA NOAKNKDYeHWR NporpamMmarto-
Pd, d eCni NOAKNOYUTE ero C NOMOLLLBKD
LWYNOB WK NAaWKK, OTBEPCTUE MOXHO He
CBEepnUTL. U y4eToM TOro 410 pacnonoxe-
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HWE JNEMEHTOB Ha nnarte A0CTaTOMHO
NAOTHOE, UMEEeT 3Ha4YeHUe NOpPRAoK WuX
MOHTaxa. PexkomeHayeTCs cHa4ana ycra-
HOBWTE MUKPOKOHTPOJIIED U KOHOEHCATOP
C1, 3atem — pe3anucTopbl U CEBeTOAWOoAbLI K,
B 3aKI0NEHWE, KOHTaKTbl ANA NOOKIOYE-
Hus Dartapeun U KHOMKY.

Puc. 4

MpumeHexs ceeToguogbl 6enoro nnn
3eNEHOro CeeYeHWna ONA NOBEepPXHOCTHO-
ro MoHTaxa TunopaamMmepa 3528, peanc-
TOpbl — Tunopa3mepa 0805, kongenca-
Top — Tunopasmepa 1206. Ecnun He
YOAACTCA HAWTW KOHAEHCATOP EMKOCTbLIO
2.2 MKD, TO MOXHO YCTAHOBWUTE KOHOEH-

="
4

ﬂ;i
i

E |

N
| ——

Puc. 5 Puc. 7

Configuration .
Heardware Port - Devce

RLINK ATMEAMELIEE A | ok I
ST 7iB5-EPB ATHEAHE1 &2

ST73589-EFB STHEAHELEE

ST7IEX=-EPD STMEANELT Cancel I
STT2TTY-EPS STHaAHMELE

ST7I7n4-EPB STMEAMELD

STT-DVPE Progeamimng mode

STHZANELA

ST 7 -EMUE

ST THDPOL-EPD
ST THDT I O=EFD
aT7MDT I ~-DNP
STTHDT I ~-DWVPa
STTHDT 1 -EFD
ATTHDTI-EFB:
FTTHDTI-KIT
ATTHDT I 0J=-EFB
ST THDTOM-EFSE
JT7HETZ 5-EFB
AT THDT I -DWVPF
STTHDT 2 ~-DPa
STTHDTZ ~-EFB
aTTHDT I ~-CEFBI
STTMDT s -¥IT
ATTHDTA-ECFD
STTHMDT4-KEIT
ST HDIS-EFB
STTHDTE-EFB3
STTHDTT-EFB3
ST THDIHL-ELFB
aTTHDTL-EPE
STTMDTUI-EPS
STTMDTUI-EPB
ATTHDTIUS-EPR
ST TR0 U013
BTICE

STICK

IHT—TELIHH

MPHI':. 8

P
SHD

|

STHEALISLIExxSSS
STHEALILIEx=xSES
STHEALI1IAE
ATHEALIIAE
STHEALI1 88
STHZSZMALI1SE
ATH2ALILYE
STHIZALI 42
STHE2ALILSE
ATHEALILE&E
STHELOS1xad
aTHELOSICE
STHEELOG:ZRE
ITHELICITZ
STHEL1I0OInE
STHELLIOIwSE
ITHELLS imd
SITHELISixS
STHELI&=CY
STHELL3nCE
STHELi1AxCE
STHMELILSwGY
ITHELISnGE
ITHELI Sxk4
STMELISwmME
STHELZSxM2
STHMeL1AxRE
STHALiISxRE
SIMELIE2ME
STHELLEGdRE

STHEeSSOITI W

catop MEeHblerW EMKOCTW, BNnoTe A0
0,68 mk®,

BHEWHWA BWA CMOHTMPOBaHHOW NAaTsl
nokasad Ha puc. 3. TakToeyk KHONKY (00-
LIEA BLICOTOW 7 MM) XenatensHo npume-
HWTL C ABYMA BbiBOoAamn (pmc. 4). Ho, k
COXaNeHWn, Janeko He Bceraa ynaercs
KYMUTE MMEHHO Takyld, NO3aToOMy MOXHO
npuMmeHnuTs Bonee pacnpocTpaHeHHy —
C 4eTbiPbMS BbIBOAAMMK, NOAOTHYB WX, Kak
noKasaHo Ha pmMc. 5.

B ka4ectee MMHYCOBOIO KOHTaKTa ONA
nogknioyedna BGatapen NUTAHWA MOXHO
MCNONb30BaTL KOHTaAKT OT GarapelHoro
rHesga ans anemedtos CR2032 (pwuc. 6)
WA NOAXOOALLYO NPpYyXMHY (pwc. 7). wx
NPUNanWBaloT K KOHTAKTHOW nnowiaaxke Ha
nnare. ns W3roToBNeHU\ NAKCOBOIO KOH-
Takta NpUMEHEH OTPE30K 3NEKTPOMOHTaxX-
HOro MeaHoro npoeoaa e MNBX naonsumm
awametpom nposogHuka 1 mm. lMepep
Namnkoin ¢ Hero HeoBxoaMmMo CHATL U30NA-
LMo, 41066l OHa HE pacnnaeunacs, a nocne
nainkM eé ycranasnueawt obparHo. Mpwm
3TOM BbICOTA NONYYMBLUENCH WU30NALUMOH-
HOW Tpybkm AonxHa ObiTb paBHa BbICOTE
Tpéx anementos AG13. 3arem 3arvbaioTt
cB0B0aHLIA OroNEHHLIN KOHEeU NPoBoaa U C
NOMOLLBIO KyCaYek yaansioT nuwHee.

Ona nporpaMmMmuvpoBaHnA yCTpoWcTBa
MOXHO MCNONb30BaTte NOOK Nporpamma-
Top ST-LINK Anf8 MWKDOKOHTRONNEPOB
STM. ABTOp WCNONBL30OBAN NPOrpamMmarTop
nemonnatel STMB8S-Discovery [2] v npo-
rpammy ST Visual Programmer [3]. Tak kax
Ha nnate STMBS-Discovery wmeeTtca
BCTPOEHHLIA MUKPOKOHTpONNEp, Heobxo-
AWMO cHadana oTKNYUTe ero oOT npo-
rpaMmaropa, pPas’oMKHYE C NMOMOLUbKO
nasneHuka nepemsidkt SB1 n SB2 okono
pasvéma CN7. 3atem HyxHO yGeauTbCs,
4yTO nepembivka JP1 coeQuHAeT KOHTaKTbi
2 1 3, 4To OBEeCNeYUT HYXHOE Ham Hanps-
x¥enme nutadna 5 B. Ana noaxknioveHus
Halwero ycTponcTea MUCNONL3YKDTCHA BCe
4YeTolpe KOHTakTa pa3dvema CN7 nnatel
STMBS-Discovery, kOTopble NOAKNK4AI0T-
CA TaK: KOHTAKT 1 — K NNKCOBOMY KOHTAaK-
TY NMTAHWA YCTPOWCTBA, KOHTAKT 2 — K
XT2; KOHTAKT 3 — K MMHYCOBOMY KOHTaKTy
AUTaHWA YCTPOWCTBA; KOHTaKT 4 — k XT1.

Npouecc nporpaMmMwposBaHua aocTa-
TO4HO npocT. Mocne 3anycka nNporpammb!
ST Visual Programmer Heob6xogumo, Bbi-
Bpae nyHkT Configure, nepeiTh Ha Bknanxy
KOHPUrypauvy 1 yCTaHOBUTL NapaMeTpbl:
Hardware — ST-LINK, Port — USB,
Programming mode — SWIM, Device —
STMBS003F3 (pwuc. 8). Mocne aToro Hyx-
HO C NOMOLWBID NyHkTa meHiw File—Open
(NMBO MKOHKW C OTKPBITON NANKORA) OTKPLITE
npeasapvTensHo CkavYaHHwii ¢ fip-cepse-
pa xyprana "Pagwo” dann npowwvexu
TextinAir (TextinAirs19 unun TextinAirhex), 3a-
TeEM HaxaTtk Ha kHonky "Program current
tab or active sectors” (pwuc. 9) (nwbo eeinon-
HWTb NYHKTbLI MeH0 Program—current tab).

Dann npownekn TextinAir dopmupy-
BT cneaywouwue Hetsipe Haanucw, cme-
HAOWKWe apyr gpyra yepes 10 c: "NYCTb
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BCE CBYJOETCH!", cep-
nedxkn, "PAANO XKYPHAN
PAOWNO~, cepaeykwn. TMpw
HeobxoaumocTU U3MeHe-
HWA BbLIBOAMMOW WHGOpP-
MAaLKMKW MOXHO BOCNONb3O-
BaTeCA nporpammoin ST
Visual Develop w dannom
ucxogHoro kopa TextlnAir
asm, B KOTOPOM 3akoaMpo-
BaTh HyXHbIA TekcT (dpar-
MEeHTaMu  ANMHOW a0
21 cumBONa) ¢ NOMOLWWLID
Tabnuub KOQOB CMMBONOE,
npueeneéHHon B danne
sym_codes.xisx.

Ona kopnyca ycTpowncT-
ga Heobxogumo npuobpec-
TM NAAcTUKoBYKD Npobupky
obwémom 10 Mn € kpbill-
kKOW. [Ins €noYHON rupnsaH-
Abl ny4qwe nogowaetr npo-
Bupka w3 nonucTupona,

Gupas CkOpPOCTL BpaweHus Tak, 4Tobbi
m3aobpaxeHne CTORN0 HA MeCTe.

Yoanue WHYPOK W 3akpenue ycTpomn-
CTBO Ha Cnuuax senocunega ¢ NoOMOLbID
NNacTMaCcCOBbIX CTAXEK, NPUMEHAEMbIX
ANA KPenneHus NpoBOLOB, MOXHO Nony-
YUTe HAANWCL HA BPAaUlAOLIEMCH KOonece
Benocvnena. B 3aBMCMMOCTHU OT KOHKPET-
HOrO TUNa ranbBaHNY4eCcKux INEMEHTOB U
ux "ceexectn” ux xsaraer Ha 8...10 4 pa-
00ThI 8 pexume Nnokasa n3obpaxeHns u Ha
HECKONbkO MECALEB "Crnawero” pexuma,

Ana n3roToBneHMA enoYHON rmpnsHab!
M3 HECKONbKUX aHanorndHbix YCTpOWCTe
(prc. 11) 13 CxemMbl MCKMIOYAKT KHONKY
SB1 u eaamen Harapewn NUTaHWA UCNOJb-
ayioT ceTesoi ctabunnanpoBaHHsin Gnok
nuMTauna Ha 5 B v BbIXOOQHBIM TOKOM He
meHee 0,1:-NA, rae N — 4ucno ycTpoiicre.
Brnwo4alor rupnsiibl nogaden nuraue-
ro Hanpsaxedus. [Ans NnpownWekn UCNonb-
ayioT hainn NewYearStar,

NTMTEPATYPA

1. STMBS003F3. Mainstream Value line 8-bit
MCU with 8 Kbytes Flash, 16 MHz CPU, integra-
ted EEPROM. — URL: https://www.st.com/
content/st_com/en/products/microcon-
trollers/stmB8-8-bit-mcus/stmBs-series/
stmB8s-value-line/stm8s003f3.html
(08.10.18).

2. STMBS-DISCOVERY. Discovery kit with
STM8BS105C6 MCU. — URL: https://www.st.
com/content/st_com/en/products/evaluati
on-tools/product-evaluation-tools/mcu-
eval-tools/stm8-mcu-eval-tools/stm8-mcu-
eval-boards/stm8s-discovery.html
(08.10.18).

3. ST Visual Programmer STM8. — URL:
https://www.st.com/content/st_com/en/
products/development-tools/software-
development-tools/stmB8-software-
development-tools/stm8-programmers/
stvp-stm8.html (08.10.18).

Or pegakymn. HYeprex nevarHod nnarst 8
gopmare Sprint-Layoul, nporpammMa MuKpo-
KOMTDONMNepa m hex-hain ans ero npoLwneaKH
mmMeloTes no anpecy hittp: //ftp.radio.ru/pub/
2018/12/toy.zip via rawem FTP-cepsepe
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PAOWMO Ne 12, 2018

E)TE MrpylwkKa no3BONseT WCNONHATL
HECNOXHbBIE MenoaMu, WUCNoNb3ys
3BYKOBOW 4aCTOTHeIW pAg o7 261 po
1046 Ny HOT nepBOW WU BTOPOW OKTaBbl
(caman BbICOKAR HOTa — "A0" TpeTbeWn
OkTaebl). Kaxnoin HOTe COOTBETCTBYET
onpeaenédHan knaevila-KkHonNka, a Bcero
mx 25 (pme. 1). OcHoBa yCcTpOUCTBA —
nnata Arduino Uno, k xoTOopOn B BMOE

—Pue. 1)

NMpocTton SMMU
Ha Arduino Uno

. MAMMUYEB, n. LLaranoso CmoneHckoun obn.

Haxumas Ha Opyrve KHOMKW, Ha Bxop
MOXHO nopaearte Hanpsaxexswe or 0 no
4.5 B (npubnunantensHo). LWar ero name-
HeHwa cocrtasnset okono 0,16 B. bna-
rogaps npumeHeHutio ctabuwnuaaropa
TOKa 3HaYeHWe Wara NpakTU4YeckKkm He
3aBUCKUT OT HAXaTOW KHONKK.

Arduino Uno wu3MepseT Benu4uHy
HanpaXeHna Ha aHanoroeom exoge AOD u

r e

g - e
:1“__:1"3'””*'3"""; ":"
L ]

VT2 Mn42

R26 3,3 «
B

C1

VT1 MMN41

i Arduino Uno
AD +5V
R2 ?-* SB2
160
HA 1
—
R3 [] sB3 GND
160 |~ T:
. -_-T
[ ] [ ] I
[ ] ] :
R23),1 sB25
160 '
Puc. 2

AONONHUTENBEHOrO MOAYNA NOAKNKYeHa
nnaTta ¢ KHonkamK, Takoe peweHue noa-
gonaeTr cobpate » pa3obpaTte WHCTPY-
MEHT B TEYEHHWE MHUHYTHI.

Cxema ycTpOWCTBa NOKa3aHa Ha pMc. 2.
Ha tpananctopax VT1 n VT2 cobpaHx cTa-
Bunuaatop Toka 1 MA, KOTOPLIW NpOTeKa-
eT Yyepea nocnenoBaTtensHO BKNOYEHHbIE
pesnctopel R1—R25. Peauctop R27 —
[AAaTYMK TOKA, KOTOPLIA 3a0aerT ero asave-
Hue. Konpencartop C1 nopnaenset BY-Ha-
Bogkwn. Hanpsxenne Ha exone AO Arduino
Uno 3asmucut OT yMCcna nocnepgosarensHo
BKMIOYEHHbIX pe3uncTopoBe (R1—R25).
Tak, HanpuMep, HaxumMman Ha kHonky SB1,
Mbl OCTABNAEM NOAKNIOYEHHBIMK K BXOAY
A0 Bcero 24 peawctopa (R2—R25).

PaccTosaHne Mexay ueHTpaMmn KHONoK —
15 mm. Cnesa yCcTaHOBNEHbI Pa3bEmbl
ANfA BbiBOAA COEAMHUTENBHBIX NPOBOAOE
+5V, AD, GND. [Ons ob6oaHavyeHms KkHONOK
MCNONb30BaHbLI OTPE3KKM W30NeHTbl 4Yep-
HOr0 UBETa W HAANWCKM Ha3BaAHMA HOT,
Mapkepom nposeaeHa Hymepauna KHO-
noxk ot 0 po 24.

[Mnara npukneexHa ¢ NOMOWbKD AByX-
CTOPOHHEro CkOT4Y4a Ha KapTOHHOE OCHO-
BAHWE LWWPHUHOW 52 MM 1 ANWMHOR 415 MM,
BHewHnid BMA makerta Bcero yCTponcrea
nokasad Ha puc. 3. lNuTaeTcs Urpywka Ha-
npsxkexHmem 5 B yepea USB-pa3swém nnartbl
Arduino Uno ot koMneloTEPa MNKU 3apaL-
HOro yCTPOWCTBA COTOBOro TenedoHa.

Cxkety NnpuBOAUT B COOTBETCTBHE NO-
CTOSIHHOE HanpsxeHwe Ha exone AQ 3gy-
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Puc. 3

COAL AA |

3aTtem onpegenseT, Kakas KkHOonka Haxa-
1a, W BoipabaTeiBaeTr Ha BeiBOoAe 13 uM-
NYNLCHLIW CUIrHaAn COOTBETCTBYIOLWeN
4YacToTel. [pyU OAHOBPEMEHHOM HaXaTUW
HECKONbKMX KHOMNOK NPUOPUTET OTAAETCH
KHOMKE ¢ BONbLNM HOMEPOM, B pelynk-
TaTe 3ey4yuT Bonee BbiCOKan HOTA.
Janee 0 KOHCTPYKUWW KHOMNOYHOro
Moayns. KHONKKW, TPaH3ncTopsl U peanc-
TOpLl CMOHTUPOBaHE! Ha NAarte WUpPUHOW
27 mm n pnmHon 405 MM 13 0OAHOCTOPOH-
Hero ¢onNsrMpoBaHHONO CTEKNOTeKcTo-
niuta Tonwmeor 0.5...1 mm (CcMm. pruc. 1).

Jawen HoTe (nepemenHble x1, k), BbiBO-
AWUT B MOHWUTOP NOPTa HOMEP HaXaToW B
NAHHBIA MOMEHT KHONKK (N) 1 n3Mepex-
HOEe HanpsxXeHwe (x) 8 wuTepsane 0—
1023 eguHKL, COOTBETCTBYIOLWMX HANPA-
weumio 0...5 B, n npowrpeiBaeT HOTYy 3a-
naHHOM 4acToTel (Mmaccue tabl [26]).

Ot pegaxymmn. Ckery ana IMH wa Arduino
Uno n geMoHcTRALMOHHLI DONKK, WITTHOCTDM-
[VRALLM [J.JEIEHI.' VCTRDOWC TR, HAaXOHOHETCH Mo
anpecy http://ftp.radio.ru/pub/2018/12
Muz.Zip Ha Halem - | F-cepsepe
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1 cnons3ys mukpocxemy ZXCT1009F
" | COBMECTHO C HU3KOOMHBIMW LLYHTA-
MM (pardukamu TOoka), MOXHO cobpaTb
Camble pasnu4YHbIE YCTPOWCTBA 3aLUMThI
UM wnu 3Y o1 neperpy3aku No TOKy.

TpurrepHsie yCTPOMCTEA 3aLlUUThl

Takune yCTpoOWCTEa 3aWMTel Npy cpaba-
ThIBAHWK HE BO3BPALLAKITCA aBTOMaTHYE-
CKM B MCXOQHOE cocTosHue, a TpebyioT
ANA 3TOro NpoBefeHus onpeneneH-

HbiX aencTteuin. Ha pwme. 17 no-

Mitkpocxéma ZXCTTO09F

e

OB€

HMA HANPRXEeHMe Ha 3TOM pe3ucTope yee-
NWU4MBAETCA U KOraa AOCTUMHET Hanpaxe-
Hua 0,7...0,8 B, TpuHUCTOP OTKPOETCH,
HanpaxXeHue nNOCTYNUT Ha pene, u OHO
CEBOMMM KOHTAKTAMM OTKNKYUT HArpyaky
ot VUM unu 3Y. MNpu 3TOM BKIIOYUTCH CBE-
Toanon HL1, curnHanuampyna ob asapwin-
HOW cuTyaumun. Peawnctop RZ2 orpann-
YUBAET BIXOAHON TOK MUKpOCXeMsl, B4 —
TOKOOrpaHW4YMBaWWK B UENW CBeTOANO-
na. Ona cHuxeHna BuiICTPOAENCTBUSA,

R1" 0,002

NPUMEHNTe 3TOT pe3ncTop ¢ GonbwKm
conpotueneHrem. InA BO3BpaLLEHWNR YCT-
pOACTBA B MCXOQHOE COCTORHWME Haao
BuiKNO4nTE MM (3Y), OTKMOo4YUTE Harpy3ky,
YCTPaHUTh HENCNPAaBHOCTL, a 3aTem noa-
KNKOYUTE Harpyaky v sknHmnTe MMM,

HO Takoe yCTPOMCTBO MOXET He 3auim-
TWTL OT K3 B uenu Harpy3sku. [1eno 8 ToMm,
YTO B 3TOM CNyYae BbiXOAHOEe HaANpAXeHne
WM pe3ko ymeHbwaeTcs W ero MOXeT He
XBaTuTe Ana cpabateiBaHwA pene. 3ATOT
HEeAoCTaToOK YCTPaHeH B YCTPOWCTEE, CXe-
Ma KOTOpOro noka3aHa Ha puc. 18. MNMocne
noaaYy NUTaKWero HanpaxeHns TpUuHKW-
ctop VS1 3akpbiT U HAKONUTENbHLIA KOH-
neHcarop C2 3apsxaeTcs Yepes pe3nucTop
R3. Hanpsaxenwe WM 4yepez HOpmansHO
3aMKHYTBIE KOHTaKTel K1.1 nocTynaer Ha
Harpy3aky. B cny4ae BO3HUKHOBEHWA Nepe-
rPY3Ku No Toky, B ToM Yyucne u K3, TpuHn-
cTop VS1 otkpoetca. [Jaxe ecnv Bbix0n-
HOro Hanpsaxenwa WM Gyner HepocraTou-
HO ansi cpabaTbiBaHWs pene, OHO nepe-

KMIOYUTCA 33 CYET 3IHepPruMn, Ha-
KONNeHHOW koHpencaropom C2.

Kd3aHa Cxema TPWIrepHoro pe- T:n 1 & = *  Harpy3aka 6ynet oTknioueHa Ot
NEeWHOro ycTpoWcTBa 3awWTel OT o DA1 ZXCT1009F K11 UM, ero ebixoagHoe Hanpaxedwe
reperpysku no Toky. Ero ycranaenu- g 3[veu BOCCTAHOBUTCA 1 Yyepea auon VD1
BAKOT Ha Bbixogae WM wnu 3Y ¢ Bbi- E 1 ot R4 H @ MOCTYNUT Ha pene, KOTOPoe U
X0OHbIM Hanpsaxennem 12B. B ka- L 2 +Vs Tx E. OCTAHEeTCA B A3TOM COCTOSHWMA.
HeCTBE WCMNONHWTENBHOMO aNemMeHTa = R2 oy < Ceetopnon HL1 Byner curHanm-
jaeck npuMmeHeHo pene K1, ynpas- ;_;‘: 10 x MCR100-3 ; 3avWposaTh 0 cpabaThiBaHMK 3alWM-
NAET KOTOPBIM MANOMOLLHBIA TPUHW- Z Tel. [AnA BO3BpPaALLEHWMA YCTPON-
cTop VS1. Bkmoyenne Mukpocxemsl  § R HL1 C‘SZ) CTBA B UCXOIHOE COCTOSIHWE HAN0
ZXCT1009F (DA1) — ctanpapTHoe. i 10 1ax » 10k AT307EM OTKMOYUTE HArpy3ky ¥ BbIKNKOYUTE
B MCXONHOM COCTOSHUW TDUHUCTOD _ g B 4 . » - MW, a3arem ero CHOBa BKMOYMTS.
3akpbiT v pene obectoueno. Hanps- Puc. 17 YepTéx nevyaTtHon nnatel 3TOro
i YCTPOWCTBA NoKa3aH Ha puc. 19.
R1° 0,002 N3roToBneHa oHa M3 OAHOCTOPOHHEro
LA GONLrMpoBaHHOro CTeknoTekcTonuTa.
@ DA1 ZXCT1009F f{,:"“ K11 3pece aaTymk Toka — peswuctop R1, ato
b 7 WHUPOKMIA NeYaTtHblin NPOBOAHWK Mexay
3 XT1 . % loutll, K1 ‘vml 11N5E.1T XT2 5 KOHTaKkTOM 1 paaseéma XT1 1 mectom noa-
T * ol ZARVA L P S KHOYEHWA TOHKOrO NEYaTHONo NPOoBOAHWU-
'E:_Ez 1+ o f;“ 7 B § kKa, uayuwero Ha sbieog 3 MHI'EDD{:HEMH
z VST 11000 mk x ='x DA1. MNpw HanaxweaHuu ycTpoACTBa CO-
i MCR100-3 | x 16 B i NPOTUBNEHME 3ITOr0 KOHCTPYKTUBHOMO
E oL R2 HL 1 PEINCTOPaE MOXHO YMEHBLLUWNTE, 3aMbIKanA
- 10 MK 10 & GNL-3014SRD C NOMOLWLID NPUNORA 3TKU ABa NPOBOAHWKA
Puc. 18 yaeel & & mexay cobon mnn Hanaveas NpWNon Ha
IUMPOKKUA NeYaTHeIA Npo-
T BoAHMK. [lns yBenuyeHus
r l “‘H?'“ "‘%Ef “_Dﬁi’ CONPOTUBNEHWA 3TOrO pe-
’:?:‘I(‘T C1 INCTOPA MOXHO YMEHb-
@HH K11 Ao °ff WKWTE WWWPWUHY LWWPOKOro
ﬁl g © V81 o¥) neYaTHoro NPOBOAHMKAE UK
- ‘o 1! o4 :ng,narh B HEM CKansnenem
Hebonewne nonepeyHbie
XT2 el nu? Rz XM paspessl. Mpu ymeHbLweHnn
20 02 CONPOTUBAEHUS pe3aucTopa
Y R1 noporoebiid TOK yBe-

= 60 - Puc. 19 juuusaercs, n naobopor.

¥eHua Ha peauwcTtope R3, koTopoe 3aBu-
CMT OT TOKa Harpysku, HeaoCTaro4HO Ang
OTKpbiBAHWA TpuHUCTOpPAa. NpW Npesbiwe-
HWKM TOKOM Harpy3kv NOPOroBOro 3Hadve-

Mpogonxernne.
Havwano cm. B "Pagwo”, 2018, N2 11

41066l YCTPOWCTBO He cpabatsiBano npwu
KpaTkospeMeHHbiXx Bpockax Toka, MOXHO
ycTaHoeuTe konaeHcatop C1. Yem Bonb-
e ero eMxkocTs, Tem bonblue 3anepxxa.
Mopor cpabarebiBaHus yCTaHaBNWBAKT
noacTpoedYHsiM pesuctopom R3. Ons
YyMEHbLUEHWHA NOPOroBoro Toka cneayer

MoXxHO NpUMEeHnTs No-
CTOSHHbIE pe3ancTopwl P1-4, MNT, C2-23,
noacrpoe4Hein — Cl3-19, koHpeHcaro-
pbl — UMNOPTHLIE, Anoa — mobon mano-
MOLHLIA  BeiNnpaMuUuTEnsHelin  LWoTkK.
CseToawnon NOBLIWEHHOW SPKOCTK
KpacHoro ceeveHna. MoXHO NpUMEHNTL WU
00bi4HbIA, Hanpumep AJIS07BM, Ho ans
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obecneYyeHns APKOCTH ero CBeYeHWs Co-
NPOTUBNEHWE PE3MCTOpa A0NXKHO ObiTk B
HECKONBKO pa3 MeHblue YKasaHHoro Ha
cxeme, Mnarta paccYvTadHa Ha YCTaHOBKY
pene B12H-1C-1, KOHTaKTbLI KOTOPOro W
OrpaHUYMBeadT MakCUManeHbl BeIXOA-
HOW TOK, B AaHHOM cny4ae — 7 A. MNpume-
Hue Gonee mowHOE pene, MakCUmanb-
HbIA TOK MOXHO YBENWYWUTE. KenateneHo
NPUMEHWTL PENe C BOAMOXHO BONbLW UM
conpoTUBNeHnem obmMmoTkn. NpuMmeHeHsl
BapeepHeie knemmHukn  X977B02,
FB25C-020-13 ¢ paccTOAHMEM Mexay
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TepBan HaNPAXEHWA, B KOTOPOM OHO pabo-
TaeT yctoinymeo. O6ycnoBneHo arto npume-
HEHWEM 3NeKTPOMAarHUTHoOro pene. 3ame-
HWB ero MOLLUHbLIM NONeBLIM TPaH3WCTO-
POM, MOXHO CYLECTBEeHHO PacLUMpPUTb UH-
Tepsan nuTalwero Hanpsxexswsa. Kpowme
TOro, BO3PACTET MAKCUMANBHBIA TOK
Harpysku.

Cxema Takoro yCTpoOWCTBa 3aWnThl NO-
Ka3aHa Ha puc. 21. B ucxoagHoOM COCTOSR-
HUKW TPpUHKUCTOP VS1 3aKpbiT, U Ha 3aTBOp
TpaH3aucTopa VT1 noctynaer oTkpsIBaK-
uee HanpsaxeHuwe. ConpoTuBneHue or-
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OTKNWO4EH OT Harpysku. [lockoneky
YCTPOWCTBO TPUITepHoe, ANs ero Bo3spa-
WeHWns B WCXOAHOE COCTORHWE HANo
OTKMOYKMTE HAarpysky W eBeikmo4nte WM, a
3atem ero Bkmo4uTh. Kowpewcatop C1,
KakK ¥ B NpeabayLmny cnyyany, yctaHaenm-
BalOT, KOrAa Hano BBECTW 33aepxKy Cpa-
Hartuieavna. ConpoTueneHne Tokoorpa-
HU4YMBaKWEro pesncTopa R4, BKNOYEHHO-
ro nocnepoBarensHO CO CBETOAMOAOM,
CYLECTBEHHO YMEHbLUEHO NO CPABHEHWUKD
C npeabiayuwen kKoHCTpykuuen. 31o oby-
CNOBNEHO TEM, 4YTOD TOK YAEPXAHWA TUPUC-
Topa MCR100-3 — okono 5 mA.

HepTex nevaTtHOW NnaTel 3TOro YCTpou-
CTBa NoKasad Ha puc. 22. 3peck MOXHO
NMPUMEHUTL aHanorvyHeie getann. Makcu-
MASBHBIA TOK CTOKA NPUMEHEHHOID TPaH-
anctopa RFPSONO6 — 50 A. Ero MOXHO
3AMEHUTE AHANOTUYHBIMK MOLWHbIMKU Ne-
pexnoHarTenbHeiMu, Hanpumep, IRFZ34N,
IRFZ44N. BHewHwin Bng CMOHTUDOBAHHON
nnatel NOka3saH Ha puc. 23. HanaxueaxHuwe
YCTPOWCTEA NPOBOAAT NO aHANOr MK C NpM-
BEAEHHEIM Bblwe, [NA pacwuipedHus uH-
Tepeana HanpaXeHWa NUTAHWA MOXHO
NMPUMEHNTE CXEeMy BENDYEHWA MUKPOCXKe-
Ml ZXCT 1009F, noxasanHyo Ha puc. B.

Ewe oguH HenoCTaTok OnMcaHHbIX Bbi-
we ycrpoicTe — HectabunbHbli nopor
cpabaTeiBaHWA, NOCKONbKY HanpsxeHwe
OTEPbIBAHMA TPUHWUCTOPA 3aMeTHO 3aBu-
CUT OT TemnepaTtypbl. YT00bI NOBLICUTL
TeMnepaTypHyilo cTabunbHOCTe NOpOro-
BOMO TOKA, B Ka4ecTBe koMmnaparopa Mox-
HO NPUMEHUTE MUKPOCXeMy napannenb-
HOro ctabwnuaarTopa HanNpPAXEeHWs cepun
xx431. Cxema Takoro sapuaHTta yCcTpOICT-
Ba 3aWMTel nokasada Ha puc. 24. Owno
TOXE TpUITepHoe, 1. e. nocne cpabaroiBa-
HUA He BO3BpauwaeTcs B WCxoaHoe co-
CToRHWE asToMaTnyeckn. JoCTUrHyTO 370

3a CYeT BEeeHWA NONOXUTENBHOW
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BsiBOAAMK 7,62 MM, HO MOXHO NPUMEHUTH
M C MEHLLWWM 1N BONLWKMM PacCTORHW-
em. [ns gpyroro pene v KNeMMHWKOB
noTpebyeTca KOppexkTUpOoBKa TONONOMrMK
ne4yaTHoOW nnaTtel. BHEWHWK BUO CMOHTK-
POBaHHOM NNaTe Nokasad Ha puc. 20.
HanaxwBaHwe CBOAMTCH K YyCTaHOBKE
noporoBoro toka peaucrtopom R2. Ons
yMEHbLUBHWA TOKa cHavana Hapo same-
HWTL 3TOT pe3ncTop Apyrum c Bonbwnm
HOMWMHANOM, 3 eCnN 3TONr0 HenoOCTaTo4Ho,
Torga 3adHatecs noabopkoi pe3awcrTopa
R1 no meToauke, N3NOXEHHOW BhilLe.
OovH M3 HeQOCTATKOB YCTPOWCTE 3a-
WKUTEI, CXEMbLl KOTOPLIX NOKa3laue Ha
puc. 17 w puc. 18, — OrpaHU4eHHbIN WH-

: i
R

oBpaTHOWM CBR3N.

Pabotaer yCTpoWcTBO Cnegyw-
wwum obpasom. B ucxooHOM CO-
CTORHWK NOoTpebnAemMbIA Harpy3xkon
TOK HE MpeBblWwaeT NOporoBoro,

1% 3o = TOK 4epe3s mukpocxemy DA1 man,
‘, A Kid Ry DE] %(:1 XT1 | noatomy npakTMyecku BCE Hanps-
2v R2 02 XEHUe MUTAHWA NOCTyNaeT Ha 3a-

KPLITOrO KaKana TpaH-
aucrtopa mano, u no-
aTOMy BCE nuTalmuee
HanNpaAXeHwe NocTyna-
eT Ha Harpy3ky. Korga
TOK Harpy3ku npesbi-
CWT NOPOroBoe 3Have-
Hue, Tpuuuctop VS1
OTKPOETCA W Hanps-
KEHWEe HA HEM, 3 3Ha-
YT, Mexy 3aTBOpOM
M WCTOKOM MONEBOro
TpaH3aucTopa, YMeHb-
WWTCA NpUMepHo a0
1,7 B. Tpanancrtop 3a-
kpoetcs, u UM byner

TBOP TpaHaucTopa VT1, OH OTKPLIT,
W Ha Harpyaky NoCTynaeT Hanprxe-

Puc. 23
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HUe npaxTuyeckn Bea norteps. Ha peaw-
crope R3 HanpsxXeHns NPaKkTU4eckmn HeT, 1
noatomy mukpocxema DAZ2 pearvpyert Ha
nageHne HanpaXeHWs Ha naTyMke Toka —
peauctope R1. No mepe yeennyeHns Toka
Harpy3ku HanpsikeHwe Ha pe3uctope R2
pacTer, n korna oHo aocturHer 2,5 B, Tok
yepe3 mukpocxemy DA1 pe3ko yBenuynT-
CA. 3T0 NPUBEAET K YEENUHYEHWIO NageHnn
HanpaxeHns Ha peanctope R3, 4to Byaer
BOCNPMHUMATLCA YCTPOWCTEOM Kak yae-
nu4eHWe Toka Harpy3akwm. B peaynbrarte
Hanpaxeuwe Ha pe3uctope RZ2 crauner
yBenuyueareca. B wtore npowsonper
ckadkoobpasHoe nepexnoYyeHne yCTpoW-
CTBA, U Hanpaxesne Ha mukpocxeme DA
yMEHLLIWTCA Ao 2 B, 410 npuBener kK 3a-
KpblBaHumio Tpan3nctopa VT1 u obecroym-
BaHWIO HAarpyaku, Bxmo4vntcs ceeToovon,
curHanum3vpys o cpabaTtbiBaHuK YCTPOW-
CTBEa 3aWnThl. HanpsxeHwe Ha peancTope
R1 craver 6nn3k0 Kk HYyMO, HO 3a C4er
HanpaxeHuws Ha peawuctope R3 ycTpow-
CTBO OCTAHeTCA B 3TOM cocToaHuu, [na
ero 3anycka Hano oTknuute UM v BHOBL
BKIKOYNTL ero. Konwpencatop C2 obec-
neyvBaeT ycton4umseyw paborty ycTpoOwW-
cTBa, koHaeHcatop C1 — ero 3anyck.

Yepréx nedarHoin nnartsl yCTPO-
CTBA NokKa3lad Ha puc. 25. Npumene-
Hbl aHaNnorM4Hbie getany, NpU4em cee-
Toanon aonxedH DObITb NOBbIWEHHOW
APKOCTH, NOCKONLKY TOK Yepe3 Hero
Hesenuk. Tpan3auctop VT 1 pabotaet B
KNIOHEBOM PEXUME, U TENNOOTBOA EMY
He HyxeH. Bug cMOHTUpOBaHHOW nna-
Tel NpUBEAEH Ha puc. 26.

peanctop R3 (No MUHKUMYMY CONPOTUBNE-
HWA) OANS NONyYeHWA YCTOWYMBOro nepe-
KNDYEHWA YCTPOWCTBA NMPW Xenaemom
noporosom Toke. [ns npueeneHHOW B
CTaThe KOHCTPYKUWW NPW CONPOTHUBNEHW
BBeAEHHOM YacTu pe3uctopa R2 10 kOm
noporosoe aHavenwe Toka — 2,7 A, npu
yBEnu4eHnn conpotusnedna Ao 14 kOm
TOK yMeHslnncs go 1,8 A,

YCTpOMCTBO 3alUThI C OrpaHuye-
Huem (ctabunuszaumnein) Toka

370 YCTPOWCTBO 3awmTel (pwuc. 27)
aBTOMATUHECKW BO3BpalLaeTcs 8 Mcxon-

HOE& COCTORAHWE Nocne yCcTpaHeHua nepe-
rpy3kn no Toky. OHO NpoOCTO Orpasuymea-
eT TOoKk 4epe3 Harpysky. Moatomy co-
BMECTHO C perynupyemsim UM ero MoxHO
MCMONb30BaTh kak 3Y AN aKkKyMyn\aTOpOs
W akkymynaTopHeix Gatapei pa3anuy4HON
emkocTin. C NOMOLLBIO perynaTopa Hanps-
weHuns WM yctaHasnuealT mMakCcumanb-
HOe HanpRXeHWe 3apaaKu, a pe3ncTopoM
R3 ycTpowcTea — 3apraaHeli Tok. MNo aoc-
TUXKEHWW AKKYMYNATOPOM YCTaHOBNEHHO-
ro HanpsxXeHWs 3apaaHsld TOK NNaBHO
YMEHBLUMTCA NPaKTU4ecKu A0 HyNA,

B aTom yCTpOWCTBE Takxe NpuMeHeHa
Mukpocxema TL431. NMoporoesid ToK (TOK

HanaxuBaHue CBOAUTCS K YCTAHORB-
ke Toka cpabarteiBaHMs Pe3ncTOPoOM  |e
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OrpaHuyYeHns ) YCTaHasnMBawT pe3ncTo-
poM R3, KOTOpPLIA MOXHO YCTAHOBMTE HA
nepeaHiow nadens UM wnn 3Y. Korga tok
Harpy3kun He npessilwaeT 3aAaHHoro 3Ha-
YEeHWA, TOK 4epe3 mukpocxemy DAZ man,
NO3TOMY BCE HanpaxXeHWe NUTaHuA no-
CTYNaeT Ha 3aTsop TpaH3wucTopa
VT1, kOTOpbIA B peaynkrare
OTKpPLIT, W CONPOTUMBREHWE ero
kaHana He npessiwaer 0,014 Om.
Ceetrogmon HL1 npw arom nora-
WeH, U NPakTUYeCKW BCE Hanpaxe-
HWE NOCTYNAeT Ha Harpyaky.

MNpw NpeBbilWEHWUN TOKOM NOPO-
roEoOro 3HA4YeHWH HanpsxeHwe Ha
BXOAEe MWKPOCXEeMbl BO3pacTeér w
TOK Yepe3 Heé yBenuyYuTcH, a
HANPAXEeHWe HA 3aTEOpPEe TPaH3W-

HUXE NOPOroBoOro YCTPOMCTBO BEPHETCA B
MCXOQHDE COCTOAHWE,

B atom ycTponcTBe B pexime ctabu-
nM3aunum TOKa W3NUIIeK HanpaxXeHus
nagaeT Ha NoNesom TpaHaucTope, NoaTo-
MY Ha HEM MOXET paccenBaTteca Gonblan

e —

-M-_—'—-'-’-'h_\“.
e g . ol

R B
=

e

—

e —————

TPAH3UCTOP C MEHbLLWWM CONpPOTUBNEHW-
eM OTKPLITOro KaHana. Yepréx nevaTtHow
ANaTthl YCTPOWCTEA NOKa3aH Ha puc. 28, a
cobpaHHas nnata — Ha puc. 29.

ConpotuenexHue peauctopa R3 onpe-
pensetT MUHUMAaNbBHbLIA TOK cTtabunuaa-
uW, CoONpoTWUBNEHME pe3ncTopa
R2 — makcumaneHeit, Mockonbky
peryniupoBKY B3aMMOCBA3aHbLI, Ha-
naxwuBaHwe Ny4we Ha4aTe C ycTa-
HOBKW MaxkcMmMansHOro toka (npw
atom R3 = 0), a yxe 3atem MHUHK-
MmaneHoro. B atom ycTpowcTee C
yKa3aHHbLIMI Ha CXemMe HOMWHANaMK
MWUHUMAaNbHLIWM NOPOroBLIN TOK —
0,34 A. Ecnu mMakcumansHbid TOK
He npesbiwaeT 1 A, chegyeTt yee-
NMN4UTH CONPOTUBNEHWE peancTopa
R1 B HECKONLKO pa3.

cTOopa ymeHswurcs. B peaynerare
Tpanauctop VT1 craHer 3akpbl-
BATbCH WU TOK YEPE3 Harpy3ky pactw
He Dyaer — yCcTpoOWCTBO nepenper
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B hopmare Sprint-Layout wmexrcs no

Or pegaxuymwm. Yeprexit NeYarHbix nnar 8
Anpecy

B peXum orpaHuyeHms (ctabunm-

sauumn) Toxka. NMNpwu 3ToM BKNIOYNTCSH CBETO-
avon HL1, curHanmawpys 06 aToM pexn-
me. MNpu yMEHBLLWEHWKM TOKa Harpyskwu

N i —

obor npencrasnser coboi asyxko-

nécHoe camoxoaHoe YCTPOWCTBO CO
CMELEHHBIM LUEeHTPOM TRAXECTW Bbllue
oCen KONec U cUCcTemon crabunuiaumu.
B ero ocHoBe — paBa anexrpomortopa c
peayktopamu, ynpasnAaemble MUKPO-
KOHTponnepom ATmega328 (Ha nnarve
Arduino Nano 3.0), v Mmoayns gar4wka
nonoxeHnsa. OtnuynTensHole ocobex-
Hoctu pobora — crabuncHas pabora u
NPOCTOTAa CKeT4a W KOHCTPYKUWK, ONS

e e
anancnpym

//”fpo o'

Uu. JABJIOA4, r. Kanuunnrpan
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MOLLHOCTB, 4TO noTpebyeTt addpexTueHoro
Tennooteona. Ana 60nNbWKWMX TOKOB B
pexuMe 3aulnTbl cneayetr NpuMeHWUTb

E%Wﬂ
A4

KOTOPO®M WCNONb30-
BaHbl MOTOBBIE MOAY-
nv, npoaasaemele B
MHTEDHET-Mmarasn-
Hax. Moaromy co-
Opate poboTa no cm-
ne gaxe Ha4MHawLe-
My paanonburenio,
aenawwemy nepese
warv B nporpamMmmm-
poOBaHWM.

—— Puc. 1

Hnuhurrn A4
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ACRALRATTERRRER IS B

http://ftp.radio.ru/pub,/2018/12/1009-2.
Zip Ha Hawem FTP-cepaepe

(Oxonvwanne cnegyer)

Puc. 2 -

MpuHumun paboTel YCTPOMNCTBA 3aKNKO-
HAaeTcHa B TOM, 4TOoDLI NoAAepKMBATE BED-
TUKaNsHOE paBHOBECHOE NONOXEHWEe PO-
GoTa 3a cyeT epaweHus konec. BanaHcwn-
pylowmn poboT ¢ MareMaTM4eckon TOHKK
apeHua npeacrasnseT cobon nepesepHy-
Thi MasTHUK C TOMKOW noaseca Ha ocu
KOMEC, 4TO HABNRETCA HEeYCTOWYMBOM
cucTemon. CywecTsyeT MHOMo Takux CUC-
TeMm, npeactaensowmx coboi nepesép-
HYTBIA MaaTHWUK, Hanpumep, Tpadcnoprt-
HOEe cpeancTso Segway, rMpockyTep, Mo-
HOKONeco, pakera 8 MOMEHT BEpTUKANbL-
HOro crtapta u T. 4. 31or pobor mMoxer
HaWTW NpPUMEHEHME B pas3nu4Hblx ObITO-
BbiX YCTPOWCTBAX M MUIrDYLWIKAX.



OCHOBHBIE KOMNOHEHTEI M MaTepHansi
AR M3roToBneHns BanaHcupyiowero po-
GoTta npeacragneHsl Ha pme. 1. Inemen-
Thi KAPKACA W3roToBneHbl N3 aHepsl TON-
WMHOR 5 MM W ckneenol mexny cobon
kneem MNBA. Tawxke nogonaeT v nnacTMac-
ca, HanpuMmep, OpPrcTekno TONWWHOW
4 mm. Paamepsl Gokoebix cTeHok 1 m 2 —
120x50 MM, BEDXHMX 1 HUKHWUX NNOLWLAA0K
3 v 4 — 60x50 mMm. BHyTpEHHWE pPAacnOpKM
5 1 6 umeioT paamepst 48x20 MM 1 cnyxar
ANA YCUNEeHWA KOHCTPYKLMK 1 NPUAaHne ei
AONONHWUTENBHONW XECTKOCTU, a8 BHYTPEeH-
HAS Nnowaaka 7 pasmepamm 48x50 mm —
ona kpenneHus OarapelHOro otceka M
nnatel Arduino Nano. BHewHwiA Bug CcO-
BpaHHOro yCTpOMCTEa NOKa3aH Ha prc. 2.

Ona kpenneHus 3NeKTpOMOTOPOB C
penykTtopamuv HeobOxogumo NO UeHTpY B
HUXHEW 4acTh BOKOBOW CTEHKW npocBep-
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NUTh YeTbipe OTBEPCTHUA, KAK NOKa3aHo Ha
puc. 3. [lga pepxHux OTBEpCTUN (anamer-
pomM 3 MM) CnyxaT AnA KpenneHws anex-
TPOMOTOpA K CTEHKE, AR Yero npuMeHe-
Hbl BUHTEE M3x30 ¢ raikamu. OtBepcTue
AnameTpom 4 MM He CKBO3HOe, ero rmybu-
Ha — 3 MM, OHO HeoBxoammo ans aonon-
HUTENBEHON UKCAUMK NONOXEHUA 3INek-
TPOMOTOpA C peaykTopom. HuxHee oTeep-
ctwe guametrpom 6 MM — ane BTOPOro
Bana peaykropa, kOTOPbIA B HalLen KOH-
CTPYKUMW He NCNONb3YeTCH.

Moayne TpeéxoceBoro gar4vka rupo-
ckona v akcenepomertpa MPU-6050 3a-
KPEenneH BHW3Y BepxHen nnowankw kap-
Kaca ¢ NOMOLLLID TepMOKNes Wnn LOByx-
CTOPOHHEN KnesLLen NedTel U NposoaamMm
COEOMHEH C COOTBETCTBYIOWMMKN KOHTAaK-
Tamu Apyrux aNemMeHToB.

Aea 3nekTpomMmoTopa v ABa peayktopa
BXOOWMNW B KOMNNEKT, NPUoOpeTeHHbIN Ha
AliExpress (URL: — https://ru.aliexpress.
com/item/4pcs-TT-Motor-130motor-
with-the-wheel-2pcs-TT-motor-2pcs-
65mm-wheel-Smart-Car-Robot/
32900206860.html (07.09.18)).

OCHOBHbI®E NapameTpbl 3NeKTPOMOTO-
pa: HanpsxeHwe nutaHua — 6 B, notpeb-
naembin Tok — 200 mA, paamepbl —
71x20x21 MM, peaykTop — NNACTUKOBLINA,

Cxema ycTpoWcTBa NOKa3aHa Ha puc. 4.
BxoaHoln nHdopmaymnen ans ynpasneHms
ANEKTPOMOTOPAMIW RABNRIOTCA AdHHbIE ©
NONOXEHWW, NOCTYNaKWme ot Moayna Al
(TPExOCeBOro rupockona u akcenepomer-
pa MPU-6050) no wwuhe I°C na nnaty A3
Arduino Nano. 3pect OHW pa3nensioTCs
Ha KOMMNOHEHTHI W NONanawT Ha BXoA
duneTpa KanMana, peanv3oBaHHsIA Npo-
rpaMMmHo. Ha Beixopge dwunstpa GopmMK-
PYIOTCA OaAHHBIE O NONOXEeHWW B Npo-
CTpaucTee, YCPeaHEHHbIE W DYWLLEHHbIE
OT wyma. Ham Heobxoamm yron TONbLKO B
oaHoin nnockoctk. C nomowso PID-anro-
pUTMa (NPONOPUMOHaNbHO-MHTErpanbHO-
A depeHumansHeI) Ha OCHOBaHWK yrna
HaknNOHa W ero W3MeHeHW BO BpPEeMEeHW
dbopMmupylOTCA CcurHansl ¢ Tpebyemon
CKBAXHOCTBIO W NONAPHOCTLID, NOCTynNa-
OLWWe Ha ANeKTPOMOTOpPbLl yhNpasneHus
nonoxexsuem poboTta. Ho noaknouvTte
ANEKTPOMOTOPE  HENOCPeaACTBEeHHO K

BeixOoaam nnatel Arduino

MPU-8050
Nano Hene3s, NOCKONbKY
ND OHW He obecneyvBaoT He-
_%# :::g 3V3 obxoammyo cuny Toka. MNo-
INT 02 A3 3TOMY ANS COrnacoBaHus
D5 Arduinc Nano NPUMEHEH Moaynb A2 —
EI;; Vin <+ [BYyXKaHanbHblil apaneep
08 OANs ynpasneHws Konnek-
_Dg| SA1 \ TOPHBIMKW 3NEeKTpoMOoTOpa-
D10 GND  wgyn MW, COBPaHHbIA HA MUKPO-

= cxeme L298BN. Bwixnioua-

GB) | Tenb NUTaHUA MOXHO NpW-

7.2 E—.ll_—_ MeHuTs nbon manoraba-
puTHbIA. [nsa ypobcrea
cxema coeaunHeHWns ane-
MEHTOB AONONHWUTENbHO

e noka3sana Ha pumc. 5.

Muraetcs pobor ot Ba-
Tapew, coctoswen na asyx Li-ion akkymy-
natopoe tunopaamepa 18650, koTopoie
yCTaHoBNeHbl B KacceTy-Aepxatens. llo-
CKONbKY HanNpRxXeHue nNUTaHus moayns
MPU-6050 — 3...5 B, nurasme Ha Hero
NOCTyNnaeT OT BCTPOEHHOro B NNaTy KOHT-
ponnepa Arduino Nano crtabwnuaatopa
HanpsxeHus 3,3 B.

HanaxueaHuwe CBOAWTCA K NPABUNLHO-
MYy NOAKMIOYEHWIO anexkTpoMoTopos. [e-
nate 31O NPUAETCA IKCNEPUMEHTANBHO,
NOCKONLKY Ha KOpPNyCe 3nexkTpoMOTOpOB
NONAPHOCTL He ykadaHa. [1ns atoro cobu-
paKT YCTPOWCTBO, U eCNK NPU ero BKNipye-
HAKX W HAKNOHEe BNepen KoNeca KpPyTATCH
Ha3an, Hano W3MEeHWTb NONAPHOCTE Noa-
KNIOYEHUA 2N1eKTPOMOTOPOB WM noBep-
HyTb MOaynb A1 Ha 180° B ropm30oHTaNbLHOI
nnocxkocTu. MpW NPaguneHOM NOAKNKOYE-
HUM poBOT NOMKEeH ABWUraTbCA B CTOPOHY
HaKnoHa.

Ecnu no kakmm-nnbo npuunHam pobort
NOCTOSHHO ABMraeTCcs B OAHOM Hanpasne-
HWK1, cnenyet noaobpaTte ONTUMAanNbLHYKO
ycTaHoeky moayna MPU-6050 (napan-
nenbHO NOBEPXHOCTH 3eMNK) U Croppex-
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TUPOBATL CKETY (BCE W3MeHseMble napa-
MEeTPbl B CKeTYe NPOKOMMEHTUPOBAaHbI).
Yem panslie ot ocu konéc Gyner ycTaHoB-
nex moayne, Tem Bonswe ByneT ero 4yse-
CTBMTENBHOCTL (BO3pacTawT Yyrnoebie
CKOpOCTW WU yckopeHus). MNMoatomy, ecnu
BaMm HeobxoaMMa MEeHbBLAaR YYBCTBUTENbL-
HOCTbL, YCTAHOBUTE MOAY/b HAXE, Hanpu-
mep Ha DOKOBOM CTEeHke Kapkaca.

JTOT NPOEKT NPW XenaHuK Nerko Mox-
HO popabotate WM YCOBEPLWEeHCTBOBATL.
Tak, poGaewe bluetooth-mogyne HC-05,
MOXHO yNnpasnaTe PoBOOTOM C NOMOWLID
cmaptdhoHa. Mpw 3tom HeobxoanMmo
CKOpPpPexTUpOBaTe CKeTY U YCTAHOBWUTHL
COOTBETCTBYKOWEEe NPUNOXKeHWe Ha
cmaptdoH. Pobor cMmoxeT OBUrarecn
BNepea wnu Haszagn, nosopaduveartk. MNpwu
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B VB 1. IMCIOTUH, r. Mocksa

( )ﬁyqau:ume KOHCTPYKTOPbI ANA N3y4e-
HWUA OCHOB 3NEKTPOHWMKK, NPoBeaeHNA
dwnandecknx oneiTtoe, poboOTOTEXHWKK BCE
yawe v ego scé Bonbwem pasHoobpasuu
MONBNRIOTCA HA NpWiasBkax MarasvHos
ANEKTPOHHbLIX KOMNOHEHTOB W MarasmHOB
NEeTCKUX Mrpyluek. K Takmm KOHCTPYKTOpam
POCCWIACKOro npownasoncTea obbi4HO NPK-
naratT aganTUpOoBaHHbIe K BO3pacTy oby-
YAEeMbIX MHCTPYKLMH, YTO NO3BONAET ABTAM
C HeDONbLWMM HAaYaNBHBIM 3aNaCOM 3HAHWIA
CamOCTOATENbHO yCnewHo cobupaTts Npo-
CTLIE 3NEeKTPOHHLIE YCTPOWCTBA CO CBETO-
anogamu, 3anyckarts MMKPOMOTOPS! U NPO-
yee. B pansHeilwem 310 NO3BONAET CMOT-
peTb B CTOPOHY M3yveHus poBoToTexHWKK
M KOHCTpywpoBaHuAa poboTa kKak "[OBWXY-
WEerocs nNporpamMMmupyemMoro ycTpoicrea,
BBINOMHAKKLWEro No HEKOTOPOMY anropur-
MYy Nonesusie genctema’. OCHOBOW Takoro
pobota MOXeT NoCNyXuTh Aeweéesas pa-
Auwoynpasnseman mMoaens asToMobBwunA,
KOTOPBIX B NPOAAXE MHOXECTBO, HYXHO
NULLIL NOAKTIOMUTE K €68 NyNLTY ynpasneHus
CAMOCTOATENbHO W3roTOBNEHHLIN BNOK
ABTOMAaTUHECKOr0 yNpasneHns.

Bbinn uMay4eHs OBEe paguoynpagnse-
Mbele mogenu mawwHok Rastar 2012 wu
2017 rr. BeINYCKA, BLINOAHEHHLIE COOTBET-
CTBeHHO B MacwTtabe 1:18 n 1:24.

BHewHe ux nynbTel yNpasneHua Boirna-
OAT, Kak noka3aHo Ha puc. 1. YeépHbin —
2012 r., Bensin — 2017 r. Buinycka. Ha Hux,
NOMWMO CBETOAMOAHOID MHAMKATOPA, YC-
TaHOBNEHb! CTAHOAPTHLIE KHONKK ynpasne-
Hus "Bnepén”, "Hasan”, "Bneso” "Bnpaso”.
XOTA 3TK NYNbTh 04€Hb NOXOXWU, UX ANeK-
TPOHHAR "HavmHka  cobpada no pasHbiM
cxemam. Cxema coequHeHns kHonok SB1—
SB4 nynera 2012 r. nokasana Ha pmc. 2. [1ns
COEBAMHEHWA C HUMK KOHTaKTOR pene K1.1—
K4.1 kakoro-nmbo sHewWwHero ynpasnaowe-
ro YyCTPOWCTEa A0CTATO4YHO BCEro NSTU Npo-
BOAOB, KOTOPLIE HYXHO NPUNAATL K ONULLEH-
HBIM OT 3aLLUMTHOMO NOKPBITUA YHACTKAM HYXK -~
HbIX NE4aTHbLIX NPOBOAHWKOB Ha NNaTe Nyfb-
Ta. Tenepb, Nnoagaeas HanpsxeHwe Ha 06-
MOTEW pene K1—K4, MOXHO 3acTaBnTe MO-
NENb BINOAHATL TE XE KOMaHOb!, 4TO ¥ Npw
HEXATWAX Ha COOTBETCTBYIOWME KHOMNKMK,
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B nynete 2017 r. KHONKW
coeauHeHsl uHaye. Cxema
WX COEAMHEHWA W NOAOKNID-
4YeHWA K HUM KOHTAKTOB pe-
ne nokasada Hu pme. 3. Te-
nepb ANs COEAMHEHWS Nyb-
Ta C YCTPOWCTBOM Yynpae-
nexns TpebyloTcs BCEro ye-
Thipe NpoBOAA.

B HexoTOpLIX NynkTax 8
ne4yaTHeIX NPoOBOAHMKAX, K
KOTOpbIM Tpebyerca noa-
KNO4YWTe NpOBOAA, MOXHO
HAWTKH MeTannu3anposaH-
Hbi€@ TEeXHONOru4eckue oT-
Bepctina. B takom cnyyae
MOxHO oBonTuce Ge3 nain-
KW, 8 MCNONL3OBaThL CTaH-
NAPTHLIE COeAWHUTENbHbIe
NpoBoaa "WTeIPb—LWTbIPL",

npegHa3HaYeHHsie ons bec-
nae4Hon cOOpKKM MaxkeToe.
WTelpe HA OOHOM KOHUE -«-Puc. 1 -+
YCTPOWCTBO ynpasneHua | Nyner
SB1
- . | " 1
1] B W e e
|
— SB2
- K2 1
el = g
L] | M sg3
s ] | K3 =
- Ib:"..l * T r___-' 3 = S
- SB4
LS LK 1__' . 'IE -T- -
Lad ' | T
Puc. 2

Takoro Nnposoaa akkyparHo marnbaT noa
NPAMBIM YrNOM, BCTABNKIOT B METANNN3N-
poBaHHOE OTBEepCTWE W 3akpennsioT,
HanNnpUMMep, NUNKon neHTon. Bnocnencr-
BWUM 3TO NO3BONUT BLICTPO yaanuTe Npo-
BOA.

Onucanxasa aopabotka nynera nNno3so-
nseT asTOMaTW4YecKu YyNpasnaTbh LBUXE-
HWEM MOOENW N0 PasNuyHbIM anropwuT-
Mam. Hanpumep, ynpasneHue ¢ NOMOLLbID
obeivHOro mynsTUenbBpaTopa AByMA pene,
nooYepenHo NoAaxuMMKn komanasl “"Bne-
BO" 1 "Bnpaeo”, 3acrasur moaens Asm-
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aToM OH Dyper nocTtosHHO BanaHcupo-
BaTb Ha ABYX KOnecax.

Or pegaxymun. Crkery gna Arduing Haxo
AHTCR no afjpecy h”_ﬂ.'f_frffp.fﬂdiﬂrF-IJ_.’

pub/2018/12/robot.zip Ha wawem FTP-cep-
Bepe.
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rateCs "aMenkon”. C noMowen Tanmepa
(Hanpumep, NK103 npoussoacrea Mac-
TEPKKWUT) MOXHO OrpaHnyMTe ANUTenb-
HOCTh ABWXEHWA MOAEenn. A WCNonbays
nnaty Arduin0O ¢ mooynem M3 YeThipex
pene, MOXHO 3anporpaMmMupoBaTth ABW-
KEHWE MOAENW NO CNOXHOMY MapLpyTY,
COCTOAWEMY W3 NPRAMbLIX OTPE3KOoB W
EMpaxen B pas3Hbix Hanpasnenusx. MNoaa-
Bas KOMaHObl KOPOTKMMKM WMMAYNLCaMM,
MO¥HO YMEHBLUWTE CKOPOCThE ABWMXEHWS
MOLENW, OAHEKO 3TOT PEeXWM HEe peko-
MeHgyeTcs, Tak kak ObiCTpo pacxoayer
pecypc ee nsurarenem. L
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Mepsoe yncno nocne HazBaHWs cratbu 0003HaYaeT HOMEpP XypHana, BTOpoe — cTpaHuuy (Havano
craremn). Marepmnans: pybpux "O6meH onsitom”™ n "fJononHenne k HanevyaranHomy”™ ("Hawa koHcynbra-

yms”, "Obparnre BHumaHmne ") BKNIOYEHBI B COOTBETCTBYIOLME TEMATHYECKHE Pa3fesibl COAEPXaHNs.
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w2-ac.obn. MogepHn3auws aKkyCTMHECKOW CMCTEMD

3 7 "Radiotehnika S-50B". B. NnaroHeéuko ............. 6 7
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Menepartop anna asuratenna [1CK 50 s 3MY.

TR SIONRIOIIE . s i s S e R e 3

Crepeo3anuce ¢ BceHanpasneHHsIMW MUKpOdOHaMK.

R AN - o s e e e R A R a W ST e 4

YerponcTeo 3awmTel ang YM34Y. A. Ceipywuo . ........ 5

¥YM34 ¢ Tokoeoi obpaTtHOW cBR3bio. A. MeTpos. .. .... 6

Wccneposanme moaenn YM3Y (umpknoTpoH

Ha OY v TpaH3aucTopax). A.MetpoB. .. .............. T
8

YCcoRepLlWeHCTEOBAHHBIA BAPMaHT LMPKNOTPOHA.
Weccneposanme mogenw YM34Y, A. Metpoe. . ......... 9
MNepasit nonwwc B A4X 1 ero enuaHne

Ha napamertpel ycunutenen ¢ 0b6wen O0C.

R TITDOR o s i a3 s i S S AR A T 10

Arduino Uno 8 perynaTope rpoOMKoCTH
C KOMMYTaTOpPOM BXOA0B 1 Beixogoe YM3Y.

B TR0 =« v aie G s o R R S 8
AduckpeTHeid perynaTop rpoMKocTi Ha 62 ab.

- IENEI . oa et G s R R A 12
MHAMKATOP BBIXOAHOW MOLUHOCTH YM3Y.

[ DOV . s e s S B 9
AHanW3aTop CcnekrTpa 3s8ykoBOro curHana.

L DETPOVEDE - =i v s v e v e S 10
AvHamuyeckoe noamarivysmeadue B AKAI C5-F11.

A LUOCTRUMME . ... ....0.ccveeresenrensnannssans 11
YM3Y Ha mukpocxeme LM3B86 c rnybokoin O0C.

B TR i o om0 R S 11
BrixogHoW kackan YM34 — ase wnu TpW CTYNEHK
nosTopuTena? U. PoOroB. . ..........coiiinninn. 12

AOoNoNHeHnn K CTaTbham

Oembanos A. AkycTrueckas cuctema "SEVINA™

(VERNA 50A-003) ("Panwo”, 2015, Ne 2, ¢. 7—11).
LupwHa oksa noa BY-ronosky VISATON ponxHa

ObiTh 62 MM, @ He B2 MM, KaK yKa3aHo Ha YepTexe

KDI0E. ) e e i iheor e M R e i
Orpadmkax AHXHAa pWC. 5BCTATBE. .. . ..o v v v renss 9
Cuipuuyo A. NpocToi apaieep NS BbixOO4HbIX

kackagoe YM3H4 ("Pagwo”, 2017, Ne 9, c. 13, 14).
Cuipuuo A. BuixogHoi kackag YM34

co ctabunuzauven Toka nokos ("Pagwo”, 2017,

Ne 10, c. 7—9). Beepgenwve obwen obpaTtHon ceasun
BVOCHRMTEIE: . . <o oimmme T Saie i s5e B isami 1
®dunaroe K. CTepeo3anichb ¢ BCEHaNpPaeneHHbIMU
mukpodoHamm ("Pagwo”, 2018, Ne 4, c. 10—14).

Orpadukax HaPUC, B,FrBCTATBE . . ..o v er v innn i unns 7
PAOWUMONPUEM
HoeocTu gewanuna. B. NTynses . . . . .. gt 1

oM. Takxe 2—21, 3—21. 4—14, 5—15, 6—24, T—11,
8—19, 9—21, 10—21, 11—16, 12—14
MarHuTHas aHTeHHa ¢ yMmHoxXuTenem nobporHocTK

W QMCTAHUUOHHBIM ynpasnedwem. C. lonravos . . .. .. 3
Koneeptep avana3sona 118...137 Ml'u ¢ nnagHeim
retepoovHom. M. HewaeB. . ... .. .................. 4
LUnpokononocHe AM-npuéMHnk asmagmanasoHa
"BeCTHUE, M. HBMABBE . . . . v v iwmscesiiseis 6
HopatoTtka pagnonpréMmHuka

"Nennnrpan-006-ctepec”. M. NyxoB . . ............. T
Mutanwe B3dP-202 OoT ceTh 1 aKkkyMmynaToOpOs.
B —— 8
AM/YM gemoaynsaTop Ha MUKPOKOHTRONNEDE.

W N s e e R R P s 10

AONONHEHWA K CTATLAM

Heuaes W. Koneeprep gnanasoxa 118...137 My,

C nnaeHeiM retepoguHom ("Pagmo”, 2018, Ne 4,

c. 16—18). Npumenéx TpanancrTop KT31236-2,

aHe KT3132b-2, KaK yKa3aHO HACXEME . ............ 6
Heuaes WU. LUnpoxkononocHbid AM-npuémHnk
asuaauanasoxa "Becthunk” ("Paano”, 2018, Ne 6,

G 20—23). TTSUATHAR TINATE & oo voeoivininio i e iiaein 8
Pybuoe B. PagnonpuémHuk Npamoro yecuneHuns
CB-gwanasona ("Paguno”, 2017, Ne 10, c. 54, 55).

Ha c. 55 B npaBoi KONOHKE CneayeT YmTars.
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"Ha cTaHumio NPUEMHMK HACTPANBAETCH NepemMeHHbIM

KRB HCHTODOM 0. s v vaiws aesis R s s ook s e 1 50
MaMEPEHNMHA

BY-reHepaTtop cvrHanos ¢ 4actotomepom. A. Yex ... . 1 17

Mposepka NnNart ¢ NOrMYECKMMKU MUMKPOCXEMaMK,

A. Paavornapoe, [l. TpMwieHko. . . . ... ........... 1 19

Wcnwitatens TpadaucTopos. B.®ponos.. . ... ........ 1 46

Wamepenwne émrkoctn n 3MNC koHaeHcaropos

Hannatax. B.Kunegoowes ....................... g 23

MNpucraeka gna yeenuyeHnn Bxo4HOr0 CONPOTUBNEHNA

myneTUMeTpa. A.TaepmnoB. . . .................... 3 27

Nutanwe Tectepa T/1-4 OT akkyMynaTopoB

Tunopasamepa 4/55C. A. KyasMMHOB ... ............ 3 28

Cetesoinpobuvk. K. Mopo3. . .................... 3 29

MapagomeTp — NPUCTaBKka Kk MynLTUMETPY.

0 OO o e v o o e T e A 5 22

NpucTaeka K reHepaTtopy ANA M3MepeHus
pe30HaAHCHOW YacTOThl KOHTYPAa C NOBLILLEHHON
TOYHOCTRIO. . MORIOKOB . ... ......c0iiinnennnens 10 25

JONONHEHWA K CTATLAM

Antyxoe C. llabopatopHslit reHepaTop CUrHanoe

Ha DDS nopg ynpaenedwem Arduino ("Pagwo”, 2017,

Ne 10, c. 28—31). B arreHoaTopax vcnonb30BaHbl

pene He HLS-4098-DC12V, a HLS-4078-DC12V....... 1 50
Buieog 5 (R/W) XKW 1602 (HG1) ponxex Geitb

coeguHeéH c obuwmm NnpoBooMm, a He C BuiBoaom +5 B

Arduino. Ha puc. 2 B cTaTee HOMWHANDL! PE3NCTOPOB

ponxHbl BeiTe: 1R9, 1R13 — 330 Om; 1R10, 1R14 —

75 Om; 1R11 — 270 Om; 1R12 — 3 kOm; 2R3, 2R7, 2R9,

2R13 — 56 Om; 2R4, 2RB, 2R10, 2R14 — 390 Om.. . ... 2 46
FawbuH C. MNuranue mynstumeTpa M-B832 ot aByx
akkymynatopos ("Pagwo”, 2014, Ne 6, c. 21, 22).

MEeYaATHAA MAATA . . .. oottt e e e i et ee e ansnes 6 48
Fnubuu C. MerommeTtp go 200 MOm — npucTtaeka

Kk mynsTumeTpy ("Paano”, 2017, Ne 7, c. 54). Oteer

HABOMPOC HMTATENRA .. ..\ vvvvvsnvsvasnnsssnassss 11 28
Aeperys A. VamepuTene EMKOCTH OKCUOHbIX

koHgeHcaTtopos ("Pagwo”, 2001, Ne 12, c. 27).

FEYATHAR MIATA . . v v vt e et e v anerans 5 46
Kupwuenxo B. YcoBeplwIeHCTBOBAHHBIA NOrMYeCKnIA
TTN-npobHuk ("Pagwo”, 1999, Ne 9, c. 26, 27).

VEUETHEE DINETR ) - s et e vemisssin aaisainbe 7 48
Mopoa K. Ceteson npobHuk ("Pagno”, 2018, Ne 3,
C. 29, 30). MeYaTHAR MAATA . . . . v v v v o bt r s nn s snn 6 48

KOMNbBKOTEP LI

Younurens K CTAUMOHAPHOMY KOMNLIOTEPY,

A.BUILIHEBCKMIA . . . ... ... ... ... 4 28

MNpeobpazosatens nitepdeicos USB/RS-485.

BoJIBSRPRE o onis s e R R s e 5 18
W 2-a c. obn.

Mcnone3aosaHne noptoe eeoaa-esieona GPIO

MUkpokomneioTepa Raspberry Pi. A. Wutoe . . .......7 24

MukpokomnbioTepsl Raspberry Pi Zero

u Raspberry Compute Module. A. lLimtos ........... 8 28

LWnpoTHO-mMnynecHaa mogynauwa B Raspberry Pi.

L | e e e R e g 9 22

3awmTa KOMNuioTepa OT rpo30BbIX Pa3pPagos.

C.BYNATOB . . ...t et 12 8

DrWeb 12 — HOBbIW YypOBEHE AHTHMBWPYCHOW

SAUEITE Tl RRBRPMIN . .o .o vviamanin ie wiaioesmiiiniein i 12 9

MUKPONPOUECCOPHAN TEXHWUKA

MuHanbHan BepPCUs penaxkTopa pacTposbixX

wpudTos CG-Edit. A.CaBYeHKO . . .. ............... 1 26
MukpokoHTponnepsl ¢ agpom Cortex-M. A. Hukonaes . . .6 41
XpaHeHue B ThingSpeak wHpopmaumm

0 Temneparype v BnaxHocTu. A. NMaxomoe .. ........ 7 19
XpaneHne B ThingSpeak nHdopmaumn pasnmnyHbix
BATYNKOB. A. NMaxXOMOB . . . ... i ccviveiiaesssansses 8 25

Mopgxnioverwe undpoBOro HankKaTopa
K MukpokoHTponnepy ATMEL yepes paasém
nporpammuposardua. C. Ceevmxmuu. . . . ......... ... 11 20



MNporpammupoBaHmMe MukpokoHTponnepoe EFM8
C NOMOLWWBIO BCTPOEHHOMD 3arpy3vnka nporpamm.

P CIRIBIIEONE . . . oo via v o b e o e o

AONONHEHUA K CTATLAM

Neponpa B. Bxnwyerne v seikiyeHne
MWKDPOKOHTpONNEpa OAHOW kHONKOW ("Pagno™,
2018, Ne 7, ¢. 62, 63). ConpoTueneHne peancropa
R3 ponxHo BbiTe 16 kOM, peaucTopa R6 —

B N I s T e T N i e i it e e

Nuckaer A. HYacToTomep-reHepaTop-4achl
Ha MK ATB9SB252 ("Pagwo”, 2002, Ne 7

C. 371, 32) IeHATHAR MNATA < <. v s e s i iaas s

A FLN Y L) ¥

YMeHblWeHWe Harpesa CBeTOANDAHLIX ApanBepos.

s N oo s e S o T S TN RS SE

MonymocToBOI reHepaTop MMNYNLCHOTO
HanpsxeHus Ons cetesoro Gnoka nuTaHus.

H. CRNMBIOR. . . . . .o ovioe v am s veessnsssesssssss

NoebilweHne cTabNbHOCTH YacTOTh reHeparopa

Ha KMOM-uHeepTopax. C. Bupwokos. . ............

KBapueBbi reHepaTop CUHYCOMAANBHOMD

HanpaxeHna. A. AbAKOB. . ... .............c.c0uunn
Perynupyemeiin Tpadcopmarop-aetorpancegopmarop.
T

"Pemont” nepexmodarens. B. Bonpaapeuwko .. ... ..
Ceepnexue oTBepCTWA B reTuHakce. B. @ponos. . . .

Kak npucnocobuTte ncrtouHuk 6ecnepeboitHoro
nuTaHua ana paboTel ¢ NnasnbHMKOM Ha 12 B.

BnoknpoBKa BKNIOYEHWA 3NEKTPOMHCTPYMEHTA.,

B RN v o o T e A R e T R

KOMNakTHbIN PErynaTop MOLLHOCTH NasanbHUKa.

P BN o o iaes s o S R A e p
PemoHT cetesoro seikniovarens. M. Noaywxkuu . . . .

YcoeepweHcTeoBanme USB-anekTponasansHuka.

P BRIREDIIE. . oo vminiain o i st et B e o

nﬂﬂﬂﬂHEHHH K CTaTbAm

Buikoscknia KO. Boccravosnesme npuHUMNUanbHoOW
cxembl Npecbpa3sosartenn HanpaxeHwsa "ASTRA"

no NeYyaTHoW Nnarte v ero pemoHT ("Paagno™, 2017,
Ne 11, c. 20—25; Ne 12, c. 18—20). Ha puc. 11

M pyuc. 16 NpoBOAHWK, COEAWMHADLLMA Mexay

cobon eeiBOALI peancTopoe R18, R19, konnexropoe
TpaHauctopos Q3, Q4 v uctorkoe Q1, Q2, ponxeH

BuiTh COeQMHEH C ODLWMM NPOBOOOM . . ... .........

Asimoe A. YcoseplueHCTBOBaHWE
USB-anekTponasneHuka ("Paawno”, 2018, Ne 7,
c. 31, 32). O noanumax peaucropoe R1—R3

B DM B, . e e ks e e A e

NMPUKNAOAHASR SJIEKTPOHUWUKA

doTopene Ha OCHOBE ra3soHHON0 CBETUNBHUKA-2,

R T - R N A S L g e Y

OcHoBHbIe HencnpasHOCTH KIJT 1 ux pemoHT.
B. CamoineHko .

HexkopaTtuBHGLIA {:EETHanHK c: ceucupnuu
ynpasneHuem. A. MENBHUKOB . . . . .. .............

ABTOMaT YNUHHONrO ocCeeleHna NeHb—HOYb,

B RPN o0 werscm i o s e s g i s

KoHcTpykuma u gopaboTka HeCKONLKMX TUNOB

ceetToauoaHbix namn. M. IO0aMm . .. ... .. ... .....

KoHCTpyKumMa 1 nopaboTka HeCKONLKMX TUMNOB

ceetoamoaHex namn-2. N. W0gwun . .. .. ......... ..

Janepxka BKAYEHMA Namn HakanmeaHus,

P BIEBDOE i« vio i vee s e e

YcTponcTeo ynpasneHns BKNKDYSHMEM Namnbl

HakanvBaHuA. B. BanaeB ... ... ...........c00u.as
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Aaromat ceeToBbix addekTos Ha MUKPOKOHTpONNepe.

D REEEYRRNE, i e b s e e e e e 11
Npwbop onA NpoBepku CepBoONPUBOAOE

OVMCTAHUWMOHHO ynpasnaemMbix Mogeneu,

0 RTIRIIRE & 6 s w5 s G MR 1
ABvamopencHolr Taimep. 0. MneMKH . . ... ... ... 3
MNpuémHnk npamoro npeobpa3oeanns annaparypsl
paauoynpasneHma. B.PybuoB . .................. 10
OxpaHHoe YyCTROWCTBO HA MUKPOKOHTpONNepe
ATHNVZ313. C. LLIMMMLININN: ... ovocoovinniacnoe o aiiin nrsinmim i 3
Konoewsi 3aMok C 0OHOW kHONKOW Ha Arduino Pro Mini.
K. DONDABPOE . .- i e e R 3

OxpaHHoe ycTponcTBO "anexkTpoxHan cobaxa”.
A.EKMMOB . .. ... . ... e 11

"KouTponnep noctyna Mellon-1". B. NlazapesB .......2
Kodrponnep goctyna Mellon-2. B. Nasapes . . . ... ... 8
Kak coeqMHWTL 3BYKOBYIO KapTy KOMNbOTEDA

c renedoHHOR nuHren. A, Buwwxesckmit . . . ... ... ... 2
MNeperopopHOe YCTRPOWCTBO — M3 TE!ﬂE{bDHHhIK
annapatos. A. MensHukos . s T ———
Noaxnoyesune Kk cmapTgony BHELHero
KOHaeHcaTopHoro mukpodgona. C. Pepopenxo . .....5

nﬂﬂﬂﬂ HEHMWA K CTATbAM

Baxapes A. ABTOMaT-BbIKNIOYATENL UNNIOMUHALMW
HoBOroaHew énku ("Paauo”, 2018, Ne 11, c. 34, 35).
FIGMBTHEN ANETE - s s s dadsmnse s s 11
Demuyenxko B. TepMmoperynatop sogoHarpesarens
("Pagno”, 2018, Ne 1, c. 30). O nogknO4eHn Lenu
YAPABNEHUA CUMMCTOPA .. oot v v vvn i nnnenrannsnons 3
Kapnauee A. bnok po3axura u KOHTPONa NnamexHu

ANA ra3zeeoro NPoTOYHOro BnuﬂﬂarpEEaTenﬂ (’ Fa,uuu“,

2017, Ne 12, ¢. 30—33). NevaTHas nnara . SR -
MenbHukoB A. KyxoHHbIW Tanmep ( Pa,u.nu 21]1?
Ne 11, c. 38—42). Ownbkn Ha cxeme w B TekcTe ...... 1

MEI'IhHIIIIHJH A. MNeperoBopHoe YCTPOWCTBO —

na tenedoHHbix annapartos ("Pagwo”, 2018, Ne 4,

c. 40—44). Owwnbkn Ha cxemax (puc. Tnpuc.6)..... 12
Maxomoe A. MNpocToi aeTomar ceeToebix adgdexTos

Ha MukpokoHTponnepe (“"Pagwo”, 2009, Ne 10,

C.45,46). MeYatHaA NNATA . . . ..o v v e v v nenraonronns 12
CepebGpaHHnkoe U. AsTomar ynpasneHus
BEHTUNATOPOM C AaTyMkom snaxHocty ("Pagwo”,

2018, Ne 2, c.37).MevatHasa NnNaTa . .......covcvvun-s 3
Txkauyxk M. AeTomaTuyeckan sogokadka (" Pagwo”,

2018, Ne 2, ¢. 33—36). NeyatHaannata ............. 3
R TINEN TUIBETIN o o v TG B 6

lWamcpaxmanoe M. Beryuiwe ordm ¢ NNasBHbIM
nameHeHnem apkoctu ("Paowo”, 2018, Ne 5, c. 28, 29).
FIEMATHAS MMATA & . v vevv e e n s aenasestosstasstosss 10
Limansko B. Npubop ona nposepku nCNpasHoOCTH
patyukoe nepemelwlexsma ("Pagwo”, 2018, Ne 5, c. 38).
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Temo-koHcTpykTopy”, "TipuknagHana anekTpoHuka”, "MCTo4HWKM
nuTauma , "Pagno”

— HaYynHawwmm"), E._Hﬂumg;ﬂ ("Pa-
amo” — oceaan”), U. Hevaes ("Hayka v TexHuka”, "Pagmonpuem”,

"MpuknapHas anektpoxwka”), H. Hevaesa ("Papno”™ — Hauwu-
Hawowum”), A. Cokonos ("3sykorexHuka"), ®ponos
("Papwonpwuém”, "Papwmoniobuteno-kKoHCTPYKTOPY puknan-
Haa anekTpoHuka”, “WMcrouHmkn nutanws”), B. Yyawos
("MIcTo4HKUKK nuTadma”, "TipuknagHan anekTpoHuka’).

B odopmnerHun xypHana ysacreosany K0. Augpees (rpaduka),

E. l'epacumosa, B. Mycuaka.
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AYOAWO+BUOEO-CBR3b+* ANEKTPOHHUKA=KOMNbLIKOTEPSLI B SJIEK TP UHHDM BHHE

Moanucka Ha 3nekTpoHHbIn XypHan "Paamo" ¢ pocraskon no
3nekTpoHHoW no4yrte wa 2019 ron, a takxe wa 2012—2018 rr.
LleHa He namenunnace: 12 mecaues — 600 pybnen!*

Ha cante http://el.radio.ru Bul moxeTe y3HaTtb, Kak nognucaTtb-
CA N cka4atb becnnatHein xypHan Ne 7 3a 2011 r.

* 600 pybnen — cTOMMOCTD NOANNCKW NPWN ONNaTe HENOCPEACTBEHHO
B pegakumn. CTommMocTb NOANNCKW MOXET YBENWYNTHCA 3a CYET CTOMMOCTH
ycnyr 6aHKa wnuM nnaTtexHbiX CUCTeM, KOTOPYK OHW B3WMMaKT 3a ycayry

nepesona AeHer.
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