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He cekpeT, 4To NHTEpHET — 0AHO 13 BblaaloLwmxcs n3obpe-
TEHWI BTOPOI NONOBMHbI MPOLLIOro BEKa — Ha3blBAlOT Kak HeBe-
pPOSTHLIM NpopbIBOM B Oyayliee, Tak M BCEMUPHO NMOMOIAKON.
MocnenHee 3acnyxeHHO NofyvyeHo 3a rnobanbHbil dpoa (Mo-
LIEHHWYecTBa B 06n1acTM MHOOPMALMOHHBLIX TEXHONOorni), 3a
cnam, 3a BOPOBCTBO, 3@ TPOJUINHI, 32 HE3aKOHHOE NMPOHUKHOBE-
HWe B HEMPUKOCHOBEHHOE, 3a MIoWAAKMN AN NPECTYMHUKOB WU,
KOHEYHO Xe, 32 ropbl "counanbHoro mycopa”. HMKTO He MOXeT
ObITb YBEPEH, YTO HEe YKpaayT, He 0OMaHyT, He MOAMEHST U He
obonbioT. Kaxercs, 4To Tak OyneT Bceraa, HO BOT B MOMOLLb
3TUKE NOATAHYNNCH KOEe-Kakme TeXHONorun, n nepen nporpec-
CUBHbIM 4eN0BE4YeCTBOM 3abpe3xunna Haaexaa. ..

B ponn Hagexgabl BbiCTynaeT MoaHas B nocneaHee sBpems
TexHonorus 6nokyeiit (blockchain — Lenoyka 610koB), 32 KOTO-
pyIo cerogHs 1 "yxsaTmnock” BCE OTBETCTBEHHOE HE0BEYECTBO
B nuue 6Gu3Heca M ocobeHHO ¢uHaHcoBoro coobuiecTsa.
KpynHble komnaxuu, Bpoae Microsoft n IBM, B3ann aTy TexHONO-
rMio Ha BOOPYXeHVe n3-3a e€ BO3MOXHOCTU COBEPLUUTL nepe-
BOPOT B nnaHe 06paboTku TpaH3akuMii U yNpaBieHUs UMu.
Bonee 20 6aHkoB, cpean koTopbix Goldman Sachs, JP Morgan,
Credit Suisse un Barclays, yxe o06beanHunmce B koHcopumym R3
0N NPUCTanbHOrO M3ydeHna paboTtbl GnokyerHa. lMNpuuém B
NnocneaHN rof 0TME4aeTCs NPOCTO B3PLIBHOM POCT UHTEpeca K
3TON TexHonornu. FoBOpPAT Aaxe, YTO HNIOKYEH — 3TO PEBOSIO-
LMs Ha ypoBHe n3obpeTteHnsa cetn NHTepHeT.

Mpexnae Bcero, naes TEXHONMOMMN MakCcMManbHO npocta —
370 orpomMHas 6asa AgaHHbIX 06Liero nonb3oBaHUs, KOoTopas
bYHKUMOHUPYET 6€e3 LEHTPaNM30BaHHOrO PyKOBOACTBA (COOCT-
BEHHO, Kak u VIHTepHeT, KOTOPbLI B OAHOM N3 CBOMX UnocTtacen
Takxe aBnseTca pacnpenenéHHon 6asoint aaHHbIx). OgHako
6nok4YenH — He NPoCTo eauHas 6a3a [AaHHbIX, XPaHALWANCcs
LeIMKOM Y KaXaoro yana B cetn. E€ yHukanbHas 0COGEHHOCTb
3aKJ104aeTCcsa B TOM, YTO /MoOO0 yHaCTHUK MOXET CaMOCTOSTe b-
HO YyAOCTOBEPUTLCSH B TOM dakTe, YTO ero Konms cosnagaet C
KonuaMn 6onbluMHCTBa Apyrux y3nos. MNpuyém coBnagaet non-
HOCTbIO, [0 eauHoro 6uta. KoHewHo, Bcerga ecTb HekoTopas
BEPOSITHOCTb OLIMOKW, HO €€ MOXHO cAenatb CKOJSlb YrofHO
Manoi. Knoyesoe CnoBo — "CaMOCTOSATENBbHO™, @ 3TO 3HAYUT,
4YTO AN paboTbl CeTU HEe HYXHO A0BepaTb ApyrvM yanam. Ha
NpakTuKe 3TO ABNAETCH peLleHneM "3aadum BU3aHTUNCKUX reHe-
panos” unu "MexaHn3Mom pacnpeaenéHHoro koHcexcyca". Ecte
Takas 3a/1a4a, Kak rpyrne reHepanos, Kaxablii U3 KOTOPbIX HAX0-
LNTCS B CBOEN AEUCTBYIOLLEN apMUmn, AOTrOBOPUTLCS O COBMECT-
HbIX OENCTBUNAX, €CNU M3BECTHO, 4YTO cpean HMUX ecTb "'npeaa-
Tenb", KOTOPbLIA HE AO0MKEeH MNOHATL COBMECTHOro nnaHa, Toraa
KaK "4ecTHble reHepanbl” OMKHbI AOFrOBOPUTLCS. M MOCKOMbKY B
BapuaHTe 61nok4eliHa "4YecTHbie reHepansl” OOCTUMAN CBOEro,
"reHepanam ot 6uaHeca” 3TO NOHPaABUNIOCh.

K ckazaHHOMY crnefyeTt f006aBUTb, HTO TEXHONOrUA GNOKYenH
"npuwna” n3 Mmpa KpunToBanioT (a 3TO HY YTO UHOE, KakK BUThI,
cobpaHHbie onpeaenéHHbLIM 06pa3oM), O YEM yxe Lwna pedb Ha
CTpaHuLax XypHana. B pasHbix MecTax OTHOLLEHME K KpunTosa-
NI0TaM, Kak U3BECTHO, MeHSeTCs OT OypHbIX BOCTOProB A0 Xena-
HUS caxaTb B TIOPbMY, HO COBCTBEHHO K TEXHONIOTUM 3TO He
nMeeT OTHOLLeHNS. MoryT 6biTb pasHble MHEHMS O CaMmxX Kpun-
TOBanOTax, HO cucTema Mx nepenadn (CoO6CTBEHHO GNOKYEWH)
cunTaeTca 6e3ynpevHont no HYacTu TOYHOCTU U AOCTOBEPHOCTU.
TexHonorns GutkoMHa noapa3ymeBaeT NPoBEpKYy TpaH3aKLmiA,
KOTOPOW 3aHMMAIOTCA Tak Ha3biBaeMble MaltHepbl — YHaCTHUKM
KPUNTOBAMIOTHON CUCTEMbI, KOTOPbIe MOATBEPXAAIT MOSJINH-



HOCTb COBEPLUEHHbIX AENCTBUA, a 3aTem
dopMUpyoT N3 3anuceint TpaHlakuui
6nokn. MNMockonbky cam NpPoLecc ManHUH-
ra COMnps>XEH CO CNOXHbIMU MaTemaTtuye-
CKUMK 3aja4aMu, MalHepbl [OMXKHbI
MMEeTb B CBOEM apceHasne A0BONbHO MOLLL-
Hble KOMMbIOTEPLI. [103TOMY Y 3TUX y4acT-
HWKOB W HaxoAMTCH pacnpenenéHHas
6a3a faHHbIX, COCTOsAWaa M3 "LUEenoyku
6nokoB". B cBOIO ouepenb, pacnpenenéH-
Hblll xapakTep 6asbl AaHHbIX HA OCHOBE
6nokyenHa N NO3BONSET KOHTPONNPOBATL
NOCTOBEPHOCTb TpaH3akumin 6e3 Haa3opa
Kaknx-nnbo ¢UHAHCOBLIX PErynsTOpPOB.
Kctatn, nepsble agentbl OUTKOUHOB YT-
BEpPXAanu, 4To, MOS, OHWU NMOMOryT n3ba-
BUTbLCA OT BaHKOB 1 rocyaapcTs. B ceoto
oyepenb, OTAenbHble OU3HECMEHbI CHM-
TaloT, 4TO BUTKONHBI — 3TO HEYTO BPOAE
o4yepeaHon GUHaHCOBOWM NupamMuabl, B TO
BpeEMS Kak mnccneposaten nNpoaonxatoT
norpyxaTbCs B BO3MOXHOCTN HOBOW Tex-
HONOrMN, KOTOpPas CTOUT 3a BCEMU 3nek-
TPOHHBIMU BaoTamu.

Hes3aBuCMMO OT MHEHWIN pasHbIX Jio-
Oelt o noBoay OUTKOMHA, MPakTUHecku
Kaxapli connpapeH ¢ Tem, 4to dyHaa-
MeHTanbHas TeXHOMOrns, Ha KOTOPOW OH
paboTtaet, 6eaynpeyHa. C €€ nomouibio
NOBOM MOXET He TONIbKO XPaHUTb AEHbIM,
HO 1 COBEpLLEeHHO NPO3payHo coBepLLaTh
AEHexHble TpaH3akuun, 6e3 Heobxoam-
MOCTW [OBEPATb APYr APYrY WK KaKkoMy-
nMbo UeHTPann3oBaHHOMY MOCPEAHUKY
(BONpoOC noBepus, K NpuMepy, A0Nro Top-
Mo3un sHeapeHne 3LIMN — anekTpoHHOW
undpoBOM NoanucK).

Bnok4yeH — 3TO OAHOBPEMEHHO W
KpavHe npocTas TEXHONOrns, N OAHOBpPE-
MEHHO CNOXHas, M camas 3almLeHHas
TexXHONorna (B3nomMaTb MOYTU HEBO3MOX-
Ho). Mo-npocTomy, 6noOK4YeitH — 3TO
cuctema nepegaum nHdopmaumn, yHu-
KaNbHOCTb KOTOPOW COCTOUT B TOM, 4TO B
Hel HeT NCKaXeHNn — 4TO Ha BXxoAae, TO N
Ha Bbixofe. U aTo kpaliHe BaxHO, Hanpwu-
Mep, ans 6aHKOBCKUX TpaH3akuwii, koraa
B X0Ae onepauumun He 6€3 MOMOLLY MOLLIEH-
HWKOB MOTYT BKJIMHNBATBLCS AOMNOHUTE b-
Hble OnuUMK, KOTOPblE M3BPALLAIOT BXOAS-
LLYI0O MHDOPMALMIO CO BCEMU BO3MOXHbI-
Mu nocneacTauamu. Kcrtatm, MOXHO aaxe
He XpaHUTb BeCb 610K4einH y cebs. UHpop-
Mauusa BHYTpM G1I0KOB XpaHWUTCS B BUAE
Aepesa, NO3TOMY MOXHO YAOCTOBEPUTb-
cs, 4TO "nNMCT” pepesa (TpaH3akuma nnn
nobble apyrne AaHHble) COAEPXUTCS B
Lenoyke, He cka4msas eé Bclo. M noka B
CeTN eCcTb XOTS Obl OANH Y3€n, MOXHO ro-
BOPUTb O TOM, 4TO CyulecTByeT n Gnok-
4yenH. To ecTb, UHbIMM C/IOBAMU, 3TO Ha-
NOMUHaEeT BEeYHbI ABurartesnb, KOTOpPbIA
HUKTO U HNYTO HE CMOXET OCTAHOBUTb.

BnokuenH asnseTcs BCEro nulb o4e-
penHon 6a3oi gaHHbIX 419 3anncK U xpa-
HEeHNs AaHHbIX O TPaH3aKumsax, KOTopbie
KOMMPYIOTCA Ha KaxXAablh KoMnbtoTep,
yyacTBylOWMIA B nNpouecce nx nepenaqu
no cetn. MNMoatomy 610K4elH ewe Hasbl-
BalOT pacnpefenéHHbiM XypHanoMm ansa
3anucu TpaH3akumin. 3anncu B Hero Mox-
HO BHOCUTb TOJIbKO C COrnacus 60nbLUNH-
cTBa nofb3oBaTenei, a oaHaxabl 3anu-
caHHas mHdopmMaunsa yxe HuKoraa He
MOXeT OblTb M3MeHeHa wunu cTépTa.
JaHHble B 610K4YeiHax COCTOAT 13 hrKcu-
POBaHHbLIX CTPYKTYP (6110KOB), KOTOPLIE, B

CBOIO ouyepenb, COCTOAT U3 CReaylowmx
BaXHbIX YacTewn:

— 3aronoBok 6510ka, OH BKJ/OYAET B
cebs MeTaZlaHHble, BpPOAE YHUKANbHON
KOHTPOSIbHOW CYMMbI, BDEMEHU CO3aaHUsA
W CCbINKN Ha NpeablayLwmin 610K;

— conepxmmoe 610ka — 3TO CMUCOK
uMdpoOBbLIX aKTUBOB U KOMaHA Bpoae
COBEPLUEHHbIX TPaH3aKLUWIA, NX 0ObEMOB U
aApecoB y4aCTHUKOB CAENOK.

Takum ob6bpa3om, ecnn y Bac ecTb
nocnegHnin 650K, Bbl MOXETE MONy4UTb
[O0CTYN KO BCEM NMpeabiayLLMM B LienouKe.
Basa aaHHbIX 6rokyeliHa COXpaHseT BCIO
NCTOPMIO TPaH3aKLWA, BKOHAa AaHHbIE O
Bcex UMOdPOBLIX akTMBAX MU KOMaHAax,
KOTOpble Oblnu 3aaaHbl CO BPEMEHU COo3-
haHns camoro nepsoro 6noka. BoTt Tak
nHpopmauus B HGnokyeitHe AOCTynHA U
nposepsieMa B M0G0 MOMEHT BPEMEeHN.
M ¢ pocToM uyncna y4acTHUKOB MOTEHLM-
anbHOMY "LWLINMOHY" CTAHOBUTCSH BCE TPyA-
Hee OTCnexuBaTb OeATeNbHOCTb Bcen
uenoyku. MmeHHo 6Gnarogapa 3ToW OCO-
6eHHOCTN uenovka 6MOKOB TpaH3akuwui
ABNSETCA O4YeHb >XXW3HECNOoCOOHOW U
3aLMLLEHHON CTPYKTYPOW AaHHbIX. KcTa-
™, OGONbWKNHCTBO cucteM o06paboTkn
TpaH3akunii paboTaloT He Tak, Kak dyHK-
LMOHUPYEeT [eLeHTpanmM3oBaHHas 1 pac-
npenenéxHas cuctema 6nokyenHa. Takxe
O110K4eltH MOXHO pa3pabaTbiBaTb B KOH-
TeKcTe NMy6AMYHOrO MM YaCTHOrO AOCTY-
na, unu co3zasaTtb 6NOKYENH-KOHCOoPLUUY-
Mbl. [lna kaxaoro Buaa NpuUMeEHeHus
HYXHO BblOpaTb NOAXOASWMIA TN 3TOWN
TEXHONOrnN.

Mano Toro, B onpenenéHHblx cdepax
6nok4eliH-npoueccol kyna 6onee 6e30-
nacHbl 1 NPO3payHbl, YeM TPaaULUMOHHbIE
MOAENN CO3AaHNSa CTOMMOCTU. Boamox-
HO, CamMOoe NHTepPEeCHOe ero NpMeHeHne —
obbeanHeHne BMeCTE pPa3pPO3HEHHbIX
YyacTen npeanpusTUS UAn Aaxe pPasHbIX
opraHmsaumin, GYHKUMOHNPYIOLWNX B Of-
HOM cekTope. BCE 370 MOXeT nmeTb HeBe-
POATHLIN 3DPEeKT — HaKOHeL-Taku, Noan
CMOTYT C YBEPEHHOCTbIO 3HAaTb, YTO UMEH-
HO NPOUCXOAUT B UNGPOBOM MUpe.

Ha Tekywinii MOMEHT Kaxaas WUHTep-
HeT-TpaH3akuna onupaeTcs Ha Kakou-
nMBO UEHTPanbHblA MHCTUTYT, KOTOPOMY
nosepsoT. Kaxaplh pa3, koraa Bbl nNpu-
cytcTByeTe B IHTepHeTe, Bbl BbIHYXAEHbI
nonaratbCs Ha KOro-nnbo, KTo coobwmT
BaM A0CTOBEPHYO Hpopmaumio. MaeT nn
peyb 0 HaHke, coobLialouieM AaHHbe O
BalleM TekyLleM CHETE nnm 0 coobLLeHnn
OT BaLLero NOYTOBOro Nposanaepa o ToMm,
4TO NMUCBbMO ObINO AOCTABAEHO, UAU O
BalleM aHTUBUPYCE, 3aBEPSIOLEM, YTO C
6e30MacHOCTbLIO Ballero KoMnbloTepa Bce
B nopsake. OgHako Bcerga ectb Aons
BEPOATHOCTU, YTO Kakon-nmbo nHdopma-
LMOHHbI npoBanaep COOOLLAeT NOXHYI0
MHPOPMALMIO, HE BAXHO, MO 3/1I0MY YMbIC-
ny vnn B peaynbrate owudku. MIMeHHo
noatomMy wuHdpopmaunoHHaa 6esonac-
HOCTb B ceTu IHTEepHeT HaxoanTCs B BECb-
Ma NnjayeBHOM COCTOSIHUM, KOrAa Mbl Bbl-
HYXleHbl [OBepaTb cepsucam, KOTopble
MOFyT ObITb B310MaHbl UAM NONacTb Moa,
KOHTPOSNb 3M0YMbILWIEHHUKOB. N 3ToMy
"TEéMHOMY LiapcTBy” MHTepHeTa nosepsioT
naxe camyio LIEHHYIO NIMYHYI0 MHOpMa-
umio. A BOT 6I0K4EH MOXET BCE 3TO n3-
MeHuTb. Caenas AOCTYNHOW 3Ty cUCTEMY
pacnpeaenéHHoro KOHCEeHcyca, OH Nno3-
BONIET CO3AAaTb UCTUHHYIO LIENOYKY 3anun-

cel O NPOLLILIX M HACTOSALMX CODbITUSAX B
undposomM mMupe. Mpuyém npnHUMNUans-
HO BaXHO, 4TO OH fienaeT 370 6e3 BTopxe-
HUS B Balle NNYHOE MPOCTPAHCTBO. Bbl
MoxeTe 3adukcupoBaTb cam dakT TOro,
4YTO COBLITUE CNYYMNOCH, U AaXe TOT dakT,
YTO OHO CNYYMNOCH Haanexawmm obpa-
30M, He packpbiBas KOHOUAEHLMANbHYIO
MHOOPMaLMIO OTHOCUTENbHO NpeamMeTa
VAN CTOPOH-YHACTHNKOB.

CkasaHHoe, KCTaTu, OObACHSET, NoYe-
My BUTKOWH CTan Tak XopoLl AN YEPHOro
PbIHKA (M MMEHHO 3TO BbI3bIBAET €ro He-
npustue B8 paae CTpaH), BeAb HeCMOTpS
Ha TO 4YTO MO CBOEV NPUPOAE 3TO OTKPbI-
Taa cucrtema, e€ nonb3oBaTenn MoryT
oCTaBaTbCs MONMHOCTLIO aHOHUMHBLL. Of-
HaKO B UTOre MOJIOXUTENbHbIE MOMEHTbI
BCE-TakM 3HAYMTENbHO MepeBeLlnBaloT
oTpuuaTtenbHole. K npumepy, oavH n3
K/IOYEBbIX CMOCOOOB UCMONb30BAHUSA
6nokyeitHa — 3TO Tak HasblBaemble "yM-
Hble KOHTPaKTbI", KOraa Bbl MOXETE nosno-
XUTbCS Ha AeUueHTPanu30BaHHYI0 CeTb,
KOTOpas MoOATBEPAUT, YTO KOHTPAakKT Nio-
60ro T1na 61N BLIMOMHEH A0MXHbLIM 0bpa-
30M (BbINONHEHME MOXET OblTb OCYLLEeCTB-
NIeHO B aBTOMATM4YECKOM pexume), He
pacKpbIB NPY 3TOM HUKAKOM KOHOUAEHLM -
anbHOM nHdopmaumm 06 y4acTHUKaxX nunm
CaMOW TpaH3aKunn.

KoHeuHo, Hukoraa n Hurae He GoiBaet
Tak, 4ToObl coBceM He Obino npodnem.
Mpobnema 6GnokyerHa B TOM, 4TO ANnS
fonbluMHCTBA NtoAelt cama ero KOoHuen-
LUMa Hepa3pPbIBHO CBA3aHa C KpUMToBasio-
TOW BWUTKOVH, KOTOpas AEeWCTBUTENbHO
CNoOXHa W KpamHe HeoAHO3HayHa, a eé
KYpC B MOCNeAHNE rofibl, MO CPABHEHNIO C
Apyrumu BanioTamu, konebancs oveHb
cunbHO. K TOMy e B MacCOBOM CO3HaHUN
OVUTKOUH VUMEET HEBAXHbIA UMUAX, MO-
CKOJMbKY CMOCOOCTBOBaN PasBUTUIO MHO-
rOMUNANAPAHOTO PbiHKA aHOHUMHbBIX
MOKYMokK, rae B TOM Y1Cne NpoAaBanuch n
nokynanucb 3anpeliEHHbie BeliecTsa u
opyxue. MoaTomy yenoseka CO CTOPOHbI
y4acTve B crnopax Ha noaobHbie Tembl
npUBOANT B 3aMeLlaTeNbCTBO.

C passnTMeM 3KOCUCTEMbI U BO3HUK-
HOBEHUEM HOBbIX cdep npUuMeHeHns
6nokyenHa NoaABATCA WU HOBblE 3aAayqn, w
HoBble npobnembl. Mpexae Bcero, Heob-
XOAVMMO MOBbLILLEHNE OCBEAOMNEHHOCTU
noAen N MHCTUTYTOB O BNOKYERH-TEXHO-
n0rMmM 1 eé noHumaHne. BaxHbiM BONpPO-
COM €€ npumMeHnMocTn 6yaeTt CTOMMOCTb
1 3pPEKTUBHOCTL UCMONb30BAHNS BKYMNe
c obecneveHnemM 6€30MaCHOCTU U KOHDU-
neHumanbHocTn. O693aTenbHO 6yaeT Tak-
Xe HeoOX0ANMO Hannyune MexaHmama yn-
paBneHns U PerynmpoBaHna Ha rocyaapcT-
BEHHOM YPOBHE, a TakXe rOTOBHOCTb K
MeXO0TpaceBoMy COTPYAHUYECTBY.

Hu gns Koro He cekpeT, YTO TEeXHONO-
rms 6noK4einH NpoHMKaeT BCE rnyoxe B
pasHble cdepbl Hawen xn3Hn. U ecnn
paHble 6n0K4YeirH Obin NMPOCTO 6Hasomn
[aHHbIX, TO TEMEPb C ero NMOMOLLbIO MOX-
HO COBEpLIUTbL MEepeBOpPOT B CUCTEMax
XpaHeHns 1 06paboTKM AaHHbIX, O YHEM
cBNAETENLCTBYIOT Honee ThicsuM cTapTa-
NnoB, MAAHNPYIOLLNX UCMONb30BaTh HOBYIO
TexHonorno. lNpaeaa, peanbHbiX Cepsu-
COB Ha OnoK4elrHe He TaK YyX U MHOro.
BonblMHCTBO pa3paboTinKOB Noka TOMb-
KO rOBOPSIT O TOM, 4TO NAHMPYIOT caenaTb



nnu kak ato 6yaet Bbirnaaets. Ho ectb u
npuaTHbIE UcKoYeHns. CneunanucTsl
roBOPSAT, 4TO 6N10KYEH — 3TO COBEpPLLEH-
HO HOBas kaTeropus 6asbl 4AHHBIX 1 NpU-
MEeHSATb ero Tam, rae NPUMEHSIOTCS Knac-
CUYECKME PELLEeHNs, HET HMKaKOro CMbIC-
na. Mo ux cnosam, 610k4EAH — 3TO Kak an-
MasHbli ceid, B KOTOPLIN MoxeT nobo
MONOXWTb YTO yrogHo, nobon byaet Bu-
[eTb, 4TO TyAa NOMOXeHo, Ho 3abpaTtb nunn
M3MEHUTb MOXET TONbKO XO3AUH npen-
meTa. B obuwem, rnaBHble cBOCTBA —
pacnpenenéHHoCTb, Ny6AMYHOCTb U MaTe-
marmyeckass NOCTOBEPHOCTb, KOTOPbIMU
HaQo cymeTb Bocnonb3osaTbes. Cymma
3TUX CBOMCTB OTKPbIBAeT BU3HECy A0pory
K O4€Hb HU3KUM M3[epXKaM B paae obnac-
Tei, B TOM YMcCne K yaeleBneHnto nepco-
HaNN3NPOBAHHLIX CEPBUCOB.

MOMMMO NOBLILLEHNS YPOBHS AOBEPUS
BGNOKYENH-TEXHONOMNN, AOMONHUTESNBHYIO
UEeHHOCTb €€ "uenoykn” MoryT npeacras-
NATb 4NS NpoMcxoaaWen Ha Hawnx rnas3ax
noscemMecTHon uMdpoBM3aLmn scex bua-
Hec-npoueccoB. B cBA3M ¢ wmpokum
BHEOpEeHNeM 3TO TEeXHONOrnn Koe-KTO
naxe npeapekaet cerofHAWHUM GUHaH-
COBbIM WMHCTUTYTAaM CMepTb B TeuveHue
HeCKONbKMX net. [lpyrne xe cymMtaioT, 410
6710K4eliH He CMOXET CUIIbHO NOBNATb HA
6aHKkoBCKYy0 cdepy, KpoMe Kak cTaTb ewwe
OAHVMM CMOCOOOM onnathbl, U noYemy Obl
GbUHAHCOBBIM MHCTUTYTaM He B3ATb €ro Ha
BoopyxeHue. [lpeanonaraeTtcs, 4TO B
6aszax gaHHblX, CO34aHHbIX Ha OCHOBE
6nokyenHa, MOXHO OyAeT XpaHwuTb He
TONbKO MHPOPMALMIO O nnaTexax, HO n
AaHHble 0 kpeanuTax, 3aKmMoUYEHHbIX Hpakax
WM gaxe BECTU MUTPALMOHHBIA Y4ET,
CNOBOM, BbICTPOUTL CUCTEMY HOBOTO
ob6pasua. KpynHeiwme 6aHkn mupa Hava-
1 n3y4aTb camMy BO3MOXHOCTb NpUMeHe-
HUa TexHonornm 6nokyerHa. B yactHocTw,
AcToHuA obecneynBaeT 6e30MacHOCTb
cBoelt 6aHKOBCKOW WHPPACTPYKTYpbl, B
OCHOBHOM 1CMONb3ys 6IOKYENH, N MOXET
NoXBacTaTbCq CaMblM HU3KUM YpPOBHEM
MOLLUEHHMYECTBa C KPeAUTHbIMU KapTamu
BO BCelt EBpo3oHe. Nnun ctapTansl, Bpoae
Bitreserve, npenoctasnsioT NOAHOCTLIO
6ecnnaTHble OHNaiH TpaH3akumu 6e3 Bo-
NaTUABHOCTU U PUCKOB, KOTOPbIE CBOMCT-
BEHHbI OUTKOMHY.

Kctatn, 6n0OK4eiH — 3TO He TONbKO
npsMas onnata 6e3 NocpeaHukos, HO U
Monofas TeXHONormyeckas aKocucTema,
KOTOpas CerogHs urpaet BCE 6OnbLuyio
ponb B pa3snTum obwectea. OHa BrIOHa-
eT B cebq Takme cdepbl, Kak UCKYCCTBEH-
Hblll NHTENNEeKT, POBOTOTEXHWUKY, MOBbI-
Lwas kak MUHUMYM OOLWMi ypOBEHb fOBE-
pua Mexay ydacTHMkamn. bnokyenH, He-
COMHEHHO, NoBAUSIET Ha COTPYAHNYECTBO
opraHusauuii n 6usHeca, Ha npo3pad-
HOCTb Aa@HHbIX Y MPOLECcCOB W, B KOHLUE
KOHLIOB, Ha MpPOAYKTUBHOCTb U YCTOWYU-
BOCTb 3KOHOMUKW B LienoM. Bokpyr aton
TEXHONOrMN AABHO XOAUT MHEHUE O TOM,
4TO OHa MOoXeT obnerynTb 06MeH CpeacT-
BaMU MO BCEMY MUPY C MOMOLLbIO KPUMTO-
BasIlOT, OAHAKO 6aHKN MOTYT HaWTL 1 Apy-
rme NpUYMEHEHUs LernoykaMm TpaH3akuu-
OHHbIX GSIOKOB B fIMLLE MHOMOYUCNEHHbIX
6aHKOBCKUX YyCAyr wUnn opuanHeckoro
conpoBoOXaeHua GUHaAHCOBLIX cAenok. B
uenoMm, wucnonbaya 6nokyeintH, 6aHKu
MOFYyT MPUOCTaHOBUTL OTTOK KanuTana u

KnneHToB. CTpaxoBLWMKN, Kak u BaHkn, —
TOXe CBOEro poaa nocpeaHukn B GUHaH-
coBoM mupe. C noMoLplo B/10K4enH-Tex-
HOMOrNM OHU MOTYT YCKOPWUTb BbInnaTy
B3HOCOB 1 BO3MeLLeHue yuepba.

MoxHO npeacTaBuTb NepcnekTuBbl
1MCcnonb3oBaHUs 6okYeiHa Ans XxpaHeHns
MeaVUMHCKNUX 3anuceit, Npu nposeaeHun
rosiocoBaHwWi, Npu BeaeHUn y4€Ta npas
coBCTBEHHOCTKW, NpY perncTpaumn bpa-
KoB 1 cynebHoro aenonpoussoactea. Co
BPEMEHEM KaXAapbit Habop AaHHbIX U Kax-
nas umdposas TpaH3akuMs MOXET ocTa-
BUTb CBOW YHUKasIbHbIA, Kak OTneyaTok
nanbues, cnef, co3gasas BO3MOXHOCTb
ansa ayamta nio6oro undposoro cobbITUS,
He Hapyllas npu 3TOM 4bel-nnubo npwu-
BaTHOCTM. C nomoLubio 6n0k4enHa nna-
HUpyeTCcs 3awmuiaTb OaHHbIE aTOMHbIX
anekTpocTaHunin B BenukobputaHun,
MexaHu3Mbl npeaynpexaeHns HaBoaHe-
HUIA N apyrue BaxHble 00bekTbl MHbpa-
CTPYKTYpb!.

Ecnn 06patntbCca K TAKOMY CNOXHOMY
MexaHn3My, kak rocydapCTBEHHbI Cek-
TOP, TO, C OAHOW CTOPOHbI, OH OTANYAETCH
LUeHTpanuaaumen ¢ To4K1 3peHns OTBeT-
CTBEHHOCTW Mepep, rpaxaaHamn 3a kave-
CTBEHHble rOCYCnyrun 1 ynpasnexue crpa-
Hoi. C opyrow CTOpOHbI, roccekTop ¢par-
MeHTapeH N pPa3obLWEH, ecnv roBopuTb O
€ro OpraHM3aLMOHHbIX CTPYKTYpax 1 MeX-
BEOMCTBEHHOM OOMeHe AaHHbIMW, U B
HEM 6N0KYENH MOXHO MCNOMb30BaThb ANS
6opbbbl ¢ HE3DDDEKTUBHOCTLIO BloaXeT-
HbIX OpraHM3aunii B okasaHun nyo6anyHbIxX
ycnyr.

B XXl Beke umndposblie TEXHONOrum kap-
ONHANbHO N3MEHUNN pas3BreKkaTenbHyo
uHaycTpuio n meamacodepy. NMpobnemsi
amctpmbyummn npoayktos, cobnioaeHus
aBTOPCKMUX NpaB 1 cBOOGOAHOIO KONMpoBa-
HUS MEeAMAKOHTEeHTa Takxe MOryT 6biTb
pelleHbl ¢ nomoLpio 6nokyeitHa. Hanpu-
Mep, NyTEM CBeAeHUS HanpsMylo My3bl-
KaHTOB, NMUcaTenei u NPoYnX KpeaTuBLLN-
KOB C UX KNNEHTaMM, TakK U NyTEM PEeCTPyK-
Typusaumm npoueccoB BHYTPWU raBHbIX
WUrpoOKOB MeanapbIHKa.

McTopuyeckn nepBbiM MPOEKTOM Ha
Oa3e 6nokyenH 661N Npoekt DNS Name-
coin (DNS — Domain Name System — cuc-
TemMa [AOMEeHHbIX UMEH), KOTOPbI NO3BO-
nAeT peann3oBaTb BO3MOXHOCTb PerucT-
pupoBaTb cTaHaapTHble DNS-3anucwy,
Npov3BOANTbL Ha, HUMU OOblHHbIE onepa-
umn (Tuna obHOBnEeHusa) 1, pasymeeTcs,
nonyyate K HUM goctyn. Toraga nwoboi
KnMeHT, obnapas konuen akTyanbHOro
6Gnok4yeliHa, Nerko CMOXeT MpOoBEpUTb,
Kakon IP-agpec B AaHHbIA MOMEHT COOT-
BETCTBYET TakOMy-TO aipecy canTa.

B npoekTte xpaHeHua aaHHbix Datacoin
peannsoBaHa NPocTas BO3MOXHOCTb NpU-
KpennaTb 3a onpeaeneHHylo CTOMMOCTb K
cBOeln TpaH3akuun dannbl Ao 128 kuno-
6anT. U Tenepb B N0OBOI MOMEHT MOXHO
noslyYnTb AOCTYN K 3TOMY daiiny.

BnokyenH-nnardopma Emer sknoyaet
B cebs yxe paboTalowme cepsucCbl Ans
3NeKTPOHHOro 6usHeca 1 obecneyeHus
ceTeBoit H6e3onacHocTU. COBOKYMHOCTb
3TMX 6a30BbIX CEPBMCOB NO3BONSET SIETKO
co3nasaTb Nlobble 610KYEeAH-0PNEHTNPO-
BaHHbIE NPUIOXEHNS C KpaliHe BbICOKNMN
nokasarensiMm HagEXHoOCTU 1 BbICTPO-
nencrtems.

Cepsuc EmcSSL — 3710 pacwmpenve
ONs CTaHAapTHOrO Mob30BaTENbCKOro
npoTtokona SSL, koTopoe xpaHut umdpo-
Bble OTneYaTkn cepTudurkaTos NONb30BA-
Tenen B 6nokyenHe, aBToOpu3yeT NOsbL30-
BaTenen n aenaet AOCTyN K yOanEHHbIM
canTtamM NONHOCTbIO 3awmLEHHbIM. Koraa
YenoBeK BXOAUT Ha CanT (Hanpumep, cant
6aHka), nHbopmMauusa, nepepasaemas K
nonb3oBaTentd U OT Hero, MoOXeT ObiTb
yKpazeHa (Hanpumep, MOryT ObiTb ykpa-
nexbl naponu). EmcSSL nenaet nepenavy
AaHHbIX NOMHOCTLIO Ge30nacHoOn 1 Hene-
pexBaTbiBa€MOI, faxe ecnu BCH ceTb
HaxXoaMUTCA NOA KOHTPOJSIEM 3/10yMbILLIEH-
Huka. CnIbHO yNpoLWAIOTCS U YCKOPSOTCS
[EencTBng nNpu notepe KINEHTOM cepTu-
dunkaToB (Hanpumep, nNpu MOXULLEHUN
KOMMblOTEPA NN Ko4a).

Cepsuc EmcTTS nossonset pukcupo-
BaTb B Ofok4YeiiHe BpeMs pasMeLLeHns
NoObIX AOKYMEHTOB. ITO He3aMeHUMbIN
cepBuC ONsi pa3MeLLeHus CTPaxoBbIX U
apyrnx nogobHbIX KOHTPAKTOB, KOTOPLIN
pelwaeT BOMPOCbLI NPUOPUTETOB aBTOP-
CKOro npasa, NaTeHTHble BOMNPOCHl U Mnp.
Hanpumep, ecnn 3apernctpuposaTtb A0-
KYMEHT B OnokyeiiHe TakK, 4TO MOXHO
OyaeT nerko NPoBepUTbL ero CyLecTBoBa-
HMe Ha ykasaHHylo gaty. MoxHo 6yner
Nerko NpoBepUTb, HTO AOKYMEHT AeNCTBM-
TeNbHO CyLLEeCTBOBAN Ha AaTy perucrpa-
UMK 1 Bbl1 UMEHHO TaknM, Kak NpeaocTas-
neH. Pabota HoTapuanbHbIX N NATEHTHbIX
BEOOMCTB 3aMeTHO ynpoLiaeTcs, YCKO-
pseTcs v yaewesnseTcs, a rnasHoe, Uc-
KnoyaeTcs nobas BO3IMOXHOCTL panbcu-
dukaumn. Tenepb, NPOCTO pasMecTus
nobori AoKyMeHT B GnokyeiiHe, MOXHO
3aperncTpupoBaTb NpuopuTeT n3obpeTe-
HUSA UM JaTy 3aknioYeHUs KoHTpakTa. B
3TOM Cfyyae Kak camM [OKYMEHT, Tak u
parta v Bpems ero pasmelieHus oyayt
3anucaHbl HaBceraa, 6e3 manenwen Bo3-
MOXHOCTU danbcubukaummn.

Cepsuc EmcDPO mMoxeT 6biTb UCNob-
30BaH Ana noATBEPXAEHWs npaB Ha
no6ble Buabl COOCTBEHHOCTH, 3a KOTOPbI-
MU 3aKpenneHbl YHUKanbHble Homepa —
VIN HOoMmepa aBTOMOGUNen, KaaacTpoBbie
HOMepa 3eMefbHbIX y4acTKoB, HOMepa
KBapTUp B AOME, NMNUEH3NOHHbIE HOMepa
nporpamMMHoOro obecnevyeHnss n MHoroe
apyroe. MNpn npopaxe wnn nepepade
aKkTMBa BfageneL, aBToMaTuyecku nuiia-
eTca NpaB BNafeHns, U OHO NepexoauT K
HOBOMY XO351HY.

KoHuenuua BMpTyanbHbiX TpaH3akuuini
OCHOBaHa Ha TeXHO0rMN BEPOSATHOCTHOM
arperaumm BUPTyasnbHbIX MUKPOTPaH3akK-
UM B peanbHble. Bce nnatéxHole cucte-
Mbl UMEIOT CTOMMOCTb TPaH3aKLui, BbIpa-
XeHHyo nnbo B AeHbrax, nmbo B notpeob-
NEHHbIX MaTepuanbHbix pecypcax. B csoo
oyepenb, AaHHAS TEXHONOrMs No3sonset
coBeplaTb MUKPOMIATEXM HAa CBEPXMa-
Nble CyMMbI (CKaxem, B 4O KONenkn), ¢
MUHUMANbHLIMU TPAH3aKLMOHHBIMU U3-
nepxkamu. Tak MOXHO OrniaymMsaTtb NOTO-
KOBbIi Tpadpuk — TenedoHuio, BNAEOYpO-
K1, BUOEOdOUNIbMbI, KOHCYNbTaumMm B pe-
anbHOM BpemMeHu, 1 Bcé aTo 6e3 noanuc-
K1 1 6e3 co3aaHnsa akkayHTa.

Bnactu wrarta [enasap (CLUA) paspa-
6oTany 610K4ENH C "yMHBIMN" KOHTPakTa-
MU NS perncTpaumm KOMnaHui, MOHUTO-
PUHra LeH Ha UX akumMm 1 NOAAEPXaHUS
KOHTAKTOB C y4peautenamu. MwuHuc-
TepcTBo 060poHbl CLUA paspabaTtbiBaeT



6Ge3onacHsblit ceperc obmeHa coobueHns-
Mn Ha 6a3e 6/10KHenH, KOTOpbI oTaenseT
npouecc co3gaHms cooblieHns OoT npo-
uecca ero nepegaim v npuéma. MuHnc-
TepcTBO BHyTpeHHel 6e3onacHocTu CLUA
ncnonb3yet 61okYeiH Ans 3awmTbl UMg-
POBbIX NAEHTUHUKALIMOHHBIX XapakTepu-
CTUK |OT-yCTPOUCTB, YyNpaBneHns naeHTn-
dukaupen, obecneveHns KoHGUAEHLM-
anbHOCTU N aHanu3a faHHbIX 0 Ge3onac-
HocTw. MouToBas cnyxba CLUA oueHnsaet
nepcnekTBbl UCNONb30BaHNSA BnokyYenH
ONa OpraHuM3aumm cucTembl CHabXeHus,
cnyx06bl nAeHTUGUKALUMN U ynNpaBneHns
ycTpoiicteamu. B Poccum rnasHbeiMu no6-
6uctamu TexHonorum 6GnokYenH cranu
nnaréxHasa cucrtema Qiwi n CoepbaHk.

B Oyayuiem rocyoapctea MOryT B3aTb
Ha BOOPYXEHWe [AaHHble, 3aBepeHHble C
nomoLpio 6110Kk4eiHa, Kak aokas3aTenseT-
Ba B Pa3nMyHbIX NpoLeccax, B TOM Y1cne n
B cyne6GHOIN NpakTuke, NMOCKONbKY TeXHO-
norna He npeaycmaTtpusaeT kakyto-nnbo
danbcupnkaumio.

PasymeeTcs, kak 1 noboe HOBLLECTBO,
TexHonorna 650KYenH Bbi3blBAET MHO-
XECTBO CNOPOB B MMPOBOM COOGLLECTBE.
Ho MHormne cornawaioTcs B 0O4HOM — 3Ta
TEXHONIOVA ABNAETCA OOHVUM U3 BaXHEW-

3arpy34yuk Kkoga

Wwnx n306peTeHnii 3a nocnegHne NecaTn-
neTns, KoTopoe crnocobHO nepeBepHyTb
He TONbKO PUHAHCOBYIO MHAYCTPUIO, HO M
apyrue cdepbl XN3HW, Takme Kak knbep-
6e3onacHocTb nnu obpasosaHue.

Ecnn Gnok4eitH noniHOCTbIO packpoeT
CBOW NOTEHUMAn, OH CMOXEeT MopoAuTb
Takol ypOBEHb AEMOKpaTUM U 0BbekTUB-
HOW "npasabl” B uMdPOBOM MUPE, Ha KaKkon
oKpyXalowmii Hac GU3nYeckuii Mmp oka-
3anca HecnocobeH. JTo Takxe obewaer
HaMm Gyayuiee, B KOTOPOM HU Y KOrO He By-
net abconoTHol cunbl B IHTepHeTe 1 rae
HUKTO HEe CMOXeT cdanbcnduumposaTb
MHDOPMALMIO O MPOLBLIX WUAN TEKYLUNX
cobbiTnsx. Bcé 310 noka 4To TONbKO BO3-
MOXHOe Byayliee, HO C KaxabiM HEM BCE
Gonblue 1 B6onblie yMHbIX noaen, pa3dn-
PaIOWNXCA B TEXHOMOTUSAX, NPUCOEONHS-
I0TCS K 3TOM cucTeMe, BEPS, HTO OOHaXAbI
BCE, O YEM Mbl 30€Cb rOBOPUNN CEroaHs,
CTaHeT BO3MOXHbIM. A 06uieit npobnemoit
CTaHyT TOrAa Te, KOMy NpaBaa He HyXHa.

o marepmnanam PCWeek, gazeta.
ru, rusbase.com, walter-simons.
livejournal.com, bolshoyvopros.ru,
futurebanking.ru, bitcoininfo.ru

4acCTOThbI

B AMB-moanynartop Ha 6ase
mukpocxembl TA1243CF

A. YCKOB, r. MypmaHck

na nepenadn TeneBU3NOHHbIX CUrHa-

NOB MO KOoakcuanbHoOMy kabenio oT
CMyTHUKOBOIrO pecusBepa kK Tenesnsopy,
HaxoasWeMycs B APYyroM AOMe Ha pac-
cTosHMM 11 M, 9 pewmnn ncnonb3osBaTtb
OMB-mMoaynaTtop OT HEMcnNpasBHOro BU-
neomarHmtodoHa. OkazanocCb, 4TO Han-
[eHHbI MoaynsaTop cobpaH Ha MUKPOCXe-
me TA1243CF, copepxalleit BCTPOEHHbIN
CUHTE3aTop Hecyllen 4acToTbl Tenesnaun-
OHHOrO CUrHana, KOTOPYIO HYXXHO 3a,u.aBaTb
B LMdPOBOM Buae no nHTepdelicy 1°C.

Mo aToit npuynHe noTpeboBanca MuK-
POKOHTPONNEP, KOTOPGLIN B HAYane padboTb!

MOAyNATOPa 0TNPasNUT emy no nHTepden-
cy I°C natb ynpasnsaowmx 6aitos. MNep-
Bble TPU U3 HUX B MOEM Clliy4ae uUMmeroT
DUKCUPOBAHHbIE 3HAYEHUSN:

OxCA — anpec mukpocxembl TA1243CF
Ha wuHe I°C;

0xF8 — nepsbiit 6ainT komaHabl (C1);

Ox7F — BTOpOW 6anT komaHawl (C2).

B cnpaBOYHbIX AAHHbLIX MUKPOCXEMbI
TA1243CF (URL: http://www.digchip.
com/datasheets/download_datasheet.
php?id=948544&part-number=
TA1243CF (30.03.16)) ykazaHO Ha3Ha4e-
Hue Bcex pa3panos 6antos C1u C2, unpu

K moaynstopy
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FLCG "Bepéska” —
MHOrogyHKUVOHaNbHbIN
n3mepuTenbHbIA KOMMIEKC:

n3mepeHne yacToTsl (oo 2 Mu);
reHepartop (oo 1 Mlru);
n3mepeHme EMKOCTU N UHAYK-
TUBHOCTY;
U3MEepEHNE HanPsXXeHns;
nposepka KBapLEBbIX pe30Ha-
TOPOB.
Llena — 4499 py6.!
www.FLCG.ru
8(495) 781-59-24  8(985) 924-34-35
info@icdarom.ru

* * *

HOBbIE HABOPbI
Ha POCCUNCKOM pbiHKe!

Ana noma, 6u3Heca un opuca.
8-495-545-92-41
WWW.RADIO-KIT.RU

HEeobXxoAMMOCTH, OTKOPPEKTUPOBAB WX
3HAYeHNs, MOXHO W3MEHUTb MOLLHOCTb
reHepupyemoro curHana, COOTHOLLeHue
YPOBHEN HECYLLIMX N30DpaxXeHNs 1 3ByKa 1
HeKoTopble Apyrne napameTpsbi.
OcTanbHble aga 6aiTa (PD1 n PD2) co-
AepxaT KOA CUHTE3NPYEMO HECYLLEt Yac-
TOTbl M306paxeHns cornacHo Tabnuue.
B Hein N1 (Mnagwmin) — N10 (cTapwnin) —
nBOUYHbIEe pa3paabl 4mucna N=F-0,25,
roe F — vactoTa, Mly; TSG — paspsg,
eAVHNYHOe 3HaYyeHne KOTOPOoro BKJOYa-

PD1| 0 |TSG|N10|N9[N8|N7|N6[N5

PD2|N4| N3 [N2 |[N1|]O|1]0]|0

eT reHepauuio TeneBU3NOHHOro TecT-
curHana B BMAOE BEPTUKANbHbIX MOMOC.
LOna nepepayun AByx NporpamMm s UCMNonb-
30Ban 4acToTbl CTaHAAPTHLIX Tenesu-
3UWOHHbIX KaHanos: kKaHana 36 —
591,25 Ml'y, (PD1=0x24, PD2=0xF4) n
kaHana 50 — 807,25 MI'y (PD1=0x32,
PD2=0x74).

3tn 6anTtol 8 gns yaobcTea pacnono-
xun 8 EEPROM mukpokonTponnepa. Mo
appecy 0 — 6anT PD1, no agpecy 1 — PD2
kaHana 36 (591,25 Mly). No agpecam 2 n
3 — cootBeTcTBeHHO PD1 n PD2 kaHana
50 (807,25 MIw).

PaccunTtas yncno N n nomecTtuns ero B
EEPROM no yka3aHHbIM agpecam, MOX-
HO ycTaHoBMTb C waroMm 1 My niobyo
Xenaemyi 4actoTy B MHTepBane oT
471,25 MI"y oo 855,25 MIMu, CMeLLEHHYI0 Ha
250 kI'y, OTHOCUTENBHO LLeNOoro 3Ha4YeHUs .

Cxema 3arpysuumka ynpasnsioumx dam-
TOB B MUKpocxemy moaynsatopa TA1243CF
npuseneHa Ha puc. 1. OanH 13 AByx ka-
HanoB BbIGUPAIOT, NOAaBas Ha yCTPOUCTBO
nuTaHMe npu Haxartown kHonke SB1. Eé
cnenyeT yaepXuBaTb HAXaToW eLweé OKoio
2 ¢ nocne BkmoYeHns nutanns. Kaxapas
Takas onepauva BbibMpaeT noovepenHo
OAH 13 ABYX KaHanos. Ecnun BknoyaTs Nn-
TaHWe, He HaxaB Ha KHOMKY, MOAynaTop
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Puc. 2

6ynet pabotaTb Ha paHee BbIOpPaHHOM
Kanane.

O 3aBepLUeHnM nepenayn natm 6ainTos
csetoanop HL1 curHannaupyet vepenom
BCMblWwek. 3aTemMm MUKpPOKOoHTponnep DD1
"3acbinaeTt” n 0CTaércs B 3TOM COCTOAHUN
00 BbIKNIOYEHUS NUTAHUS.

YCTPOWCTBO NUTAIOT MOCTOSHHLIM Ha-
npsxeHvem 12 B. Ho B HEM nmeeTcsa no-
BblLLAOWMI Npeobpas3osaTtenb Hanpsxe-
HUA Ha Mukpocxeme DA2 (MC34063), Bbli-
X0[4HOEe HanpsixeHue kotoporo +33 B He-
obxoanmo Ans BapukanoB MoaynsTopa.
Hanpsxexue +5 B, nosy4eHHoe OT nHter-
panbHoro ctabunusatopa DA1 (78L05),
nUTaeT MUKPOKOHTPONNEP 1 610K Moay-
naropa.

Bce anemMeHTbl, BK/0Yaa N3BNEYEHHbIN
13 sugeomarHmtodpoHa 610k MoaynsaTo-
pa, 9 pacnonoXun Ha MOHTaXHOW nnaTe
noaxoasiLLmMx paamepos (puc. 2).

YM34 c noneBbIMU TPAaH3UCTOPaAMM
B BbIXOAHOM Kackapge

Hn. POrosB, r. Pocros-Ha-lony

Mpepnaraemsiii aBTOPOM YyCUNNUTENb OTINHAETCA NPUMEHEHNEM KOMOUHUPOBaAHHOW 06paTHO# CBSI3n
(Mo TOKY M HanpsKeHUIo Ha Harpy3ke), 4To [aET BO3MOXHOCTb BbI6GOpPa BbIXOQHOIro CONpPOTUBIEHUS AN
KOHKpeTHou AC B LUUPOKOM UHTEpBaJsie — OT HyJisl A0 AeCATKOB OM. Bbicokass nMHeHHOCTb BO BCel Noso-
ce 3BYKOBbIX 4acCTOT N103BOJISET UCIMO/b30BaTh Tako YM3Y ans wumpokornosocHoOro ycuaeHus 38yKOBbIX
CUrHasioB npm moujHocTm 6osee 100 Br.

NMMCbIBAEMBIN yCUNUTENb UMEEeT A0-

BOJSIbHO BbICOKOKAQYeCTBEHHbIE Napa-
MeTpsbI, CnocobCcTByOWME XOPOLLEMY 3BY-
4YaHWIo, N MOXET ObiTb PEKOMEeHA0BaH ANs
NOCTPOEHNS BbICOKOKAYECTBEHHBIX 3BYKO-
BOCMpoM3BOAsWMX cuctem. Boamox-
HOCTb PEryNIMPOBKUN BbIXOLHOMO CONPOTUB-
NeHNa YCUNUTENS B MHTEPBanNe OT HyNsa A0
HECKONbKNX AECATKOB OM MNO3BOSNIAET yny4-
LWNTb Ka4YeCTBO 3By4aHWUS aKyCTUHECKOW
cuctemsbl [1, 2]. 310 nenaet YM34 npe-
anbHbIM  ans pabotel ¢ cabsydepom,
BbINOSIHEHHBLIM B 3aKpbITOM kopnyce (6e3
¢asouHBepTopa). MNosblleHne BbIXOAHO-
ro COnNpoTUBNEHNS MNO3BONAET MOAHATH
YPOBEHb HUXHUX 4aCTOT U YMEHbWUTb
HWXHIOIO FPaHNYHYIO YacToTy cabsydepa.
MHoraa noBbIlLEHHOE BbIXOAHOE COMpO-
TmeneHve YM3Y cnocobceTByeT BOoCnpus-
TUIo 3By4aHnsa cucteMol YM34—AC, 6n1n3-
KOro K "Markomy namnosomy 3syky" [3].

OcHOBHbIE
TEXHUYECKUE XapaKTePUCTUKKN

MakcumanbHasn BbIXOAHAaNA
MOLWWHOCTb, BT,
Ha Harpy3ke 40OM . ........... 150
Ha Harpy3ke 8OM . ........... 120
Ko3adpduumeHT rapmMoHunye-

CKMX WCKaXeHWA Npu Bbl-

X0AHOM mowHocTn 60 BT Ha

yactote 1 kl'y, %, He 6onee . . . .0,005
KoaddpuumeHT mnHtepmoaynsa-

LUNOHHBIX UCKaXeHUNn Ha

Bxod

VT, VT2
2N5401

VT3, VT4
2N5551
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Kr, %

0,03

0,01

0,003

0,001
Puc. 2

30 100 300

Puc. 3

yacTtoTtax 60 u/7 kfu, %, He

BONee . ... 0,005
KoadduumeHT mnHTEpmoayns-

LMOHHBIX UCKaXeHWI Ha

yacTtoTtax 18/19 kl'u, %, He

Gonee ... 0,005
CKOpOCTb HapacTaHWA BbIXOA,-

HOro HanpsixeHus, B/mkc,

HEMEHEE .. ..., 15
BeixogHoe conpoTtusnexme, Om . ..

KoaddUUNEHT MHTEPMOAYNALUMOHHBIX
VCKaXEHUI U3MEPEH ABYMS MeTodamMu:
no metoay SMPTE Ha uyactoTtax 60 My v
7 k'y, Nnpy cooTHoWweEHUN amnautya 4:1, a
Takxke Ha yactoTtax 18 n 19 kl'y, npu cooT-
HoweHun amnanTyg 1:1.

MpuHuMNUansHaa cxema ycunutens
nokasaHa Ha puc. 1. OHa noctpoeHa no
CTPyKType, 6nn3kon Kk ctpyktype YM34
Jvna [4]. BxopgHoh puddepeHumanbHbin
Kackag, Ha TpaHaucTtopax VT3 u VT4 ons
NONyYeHUss MaKCUManbHOro YCUNEHUS,
CUMMETPUU U CKOPOCTW HapacTaHus Bbl-
XOLHOFO HanpsXeHWst HarpyXxeH Ha TOKOo-
BO€E 3epkasno Ha TpaH3ucTtopax VT1 n VT2.
Pesuctopel RS n R6 B amutTepax yse-
NMYNBAIOT NNHENHOCTb Kackaga W ero
neperpy3oyHyld CnocobHOCTb, a Takxe

1000 3000 10000 F, 'y

CHUXAIOT BAUAHWE pa3bpoca napaMmeTpos
TPaH3UCTOPOB. MICTOYHUK TOKa Ha TPaH3u-
cTopax VT5, VT6 (no cpaBHEHWIO C peau-
CTOPOM, KOTOpPbIi MHOrga NPUMEHSIOT B
3TOM MeCTe) CHUXaeT ypoBeHb UHTEPMO-
OYNSUMOHHBIX UCKaXEHUA. OMUTTEpPHbIN
NOBTOPUTENb Ha TpaH3auctope VT7 nosbi-
LaeT ycuneHue apaneepHoro kackaga no
TOKy. Tpanauctop VT9 cnyxuT ons Tepmo-
cTtabunusaumMm ToKa NOKOS BbIXOOHbLIX
TpaH3ucTopos VT11, VT12 npu nosbiule-
HUK UX TEMNEPATYPHI.

MoBbILWEHHOE BLIXOOHOE CONPOTMBAE-
HUE OOCTUraeTCsi C NOMOLLLID KOMOWUHU-
poBaHHOW oOTpuuaTeNnbHOM 0bOpaTHON
cBs3n (OOC) — nNo HaNPSXXEHWIO 1 NO TOKY
[5]. Curnan OOC no HanpsiXeHuo CHUMa-
eTCsl C BbIXOAa ycunutens u Yyepes pesu-
ctop R20 nopaétcs Ha 6a3y TpaH3ucTopa
VT4. Curnan OOC no Toky cHumaetcs ¢
pe3uncTtopa — gatyuka Toka R27 n nopaét-
csi Ha 6ady TpaH3ucTopa VT4 yepes pesuc-
Top R21. Heckonbko HeobbI4HOE BKIOYE-
Hue uenu R9C4 ucnonb3yeTcs ans yctpa-
HEHWS 3aMETHOr0 NOCTOSTHHOTO Hanpsixe-
HUA Ha Harpyske n3-3a OOC no Toky.

JKCnepuUMeHTanbHbIN obpasey, yeunu-
Tenss Obll NOABEPrHYT WUCNbLITAHUAM ANS
OLIEHKM pearnbHbIX XapakTepPUCTUK.

[na uamepeHua UCkaxeHuii NCNonb3o-
BanuCb 3BykoBasi kapta EMU0404 u npo-
rpamma SpectraPLUS-SC [6]. Moatomy
M3MEPEHHbIE YPOBHW UCKaXEHWN Ha
caMoM gene COOTBETCTBYIOT CUCTEME 3BY-
KoBas kapTa + ycunurtens. Ha puc. 2 noka-
3aHa 4aCTOTHas xapakTepucTnka cymmap-
HOro KO3 duuUMEHTa rapMOHUK yCcunure-
ns. Mo ropusoHTanu Ha Hew oTknaapiBaeT-
Csl 3HAYEHWE YaCTOTbl TECTOBOrO TOHA, Ha
KOTOPOW N3MEPSNCS YPOBEHb UCKAXEHUI.
Mpu n3MepeHUsaX NCNONb30BaNCH PEXUM
c paspsgHocTbio UATM/AUMN 24 6uta un
yYactoTol guckpeTtusaumm 192 klu. Bos-
HUKAIOLWME MPU U3MEPEHUSIX TapMOHUKU
yuuTbiBanucb B nonoce Ao 90 kfu, yto
OYeHb BaXKHO AJ19 NPaBUNbLHOro onpegene-
HUA BeNUYMHbI K, Ha BBLICOKUX YacTOTax.
PocT uckaxeHui Ha BbLICOKMX HacToTax
06ycnoBneH B OCHOBHOM CHUXEHWEM riy-
6uHbl OOC ¢ pocTOoM YacToThl. BTopasa 13

OCHOBHbIX MPUYUH — POCT UCKAXEHWUN
BXOOHOrO Kackaga w3-3a NOBbILLIEHUST ero
BbIXOQHOIO HAaNPSXXEHWs, KOTOPOE Bbi3BA-
HO CHWXEHWEM YCUNEeHWUs Kackaja Ha
TpaHauctope VT8 [4]. Kak BMAHO, KO3gd-
OULMEHT TapMOHWK Jaxe Ha BbICOKUX
YacToTax HeBESUK.

Ha puc. 3 nokasaH cnekTp nckaxeHui
Ha vacTtoTe 1 kl'u. Kak BugHO, B HEM Npu-
CYTCTBYIOT TOSIbKO NEPBbIE TPU FAPMOHUKU,
OCTanbHble — HWXE nopora U3mepeHun.
Takon y3KMA CNEKTP WUCKaXEHW XOpOoLLo
cKka3blBaeTCs Ha kayecTBe 3By4YaHWsi, B
pesynbtate B ycunutene nosIHOCTbIO OT-
CyTCTBYET "TPaH3UCTOPHbLIN 3BYK".

Ha puc. 4 nokasaH CnekTp UHTEepPMO-
OYNAUMOHHBIX UCKAXEHWUN, U3MEPEHHbIX
Ha yactotax 18 n 19 kl'y, Npu cooTHoLute-
HuM amnamTyg, 1:1. 310 — 0AMH N3 Hanbo-
nee XECTKUX TECTOB, NO3BOJIAOLWMNX Oue-
HUTb JIMHEHOCTb YCUANTENS Ha BbICOKMX
yacToTax, rge rnyérHa OOC cywecTBeHHO
CHUXaeTcs. TeCT NO3BONSET BbIABUTbL He-
NVHENHOCTb U/UNN NNOXME BbICOKOYACTOT-
Hble CBOMCTBA ycunuTens. Kak BugaHO u3
puc. 4, amnaMTyga pa3HOCTHOW 4acTOTbi
1 kY, 04EeHb Mana, 4TO rOBOPUT O BbICOKOM
NIMHEMHOCTU ycunutens. Yucno 60OKOBbIX
4aCTOT, OT/ANYAIOWMXCSH OT TECTOBbIX Ha
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BenunyuHy 1 kU, Takxe HesBenuko. ITO
rOBOPUT O TOM, YTO CMEKTP MCKaXeHW
ocTaétca y3kum ("Markvm”) paxe Ha

BbICOKUX YaCToTax.

Kr, %

03

0,1

0,03

0,01

0,003

0,001
0,03

Puc. 5

R21,
KOM

0.5
Puc. 6

0,1

03

10

Bce namepeHnus uckaxeHun nposoau-
ICb NPU BbIXOAHOW MowHOCTU 60 BT Ha
Harpy3ke 6 OM npu nuTaHuu ycunutens
OT WTaTHOro 6510ka NnuTanusa. Pe3ynbtathl

30 PBbIX, Br

7 Rebix,OM

M3MEepEeHUI NOKa3bIBAIOT, YTO NO YPOBHIO
VCKaXEHUIN QaHHBIN YCUIUTENb HE TOSbKO
He yCcTynaeT MHOMMM LOPOrvUM U UMEHU-
TbIM NPOMBILLIEHHBIM MOAENSAM, HO U Npe-
BocxoauT ux [7, 8]. [ins 6onee HarnsgHo-
ro CpaBHEHUS ONUCBLIBAEMOro ycunutens
C npeacTasneHHbiMu B [7, 8] Ha puc. 5
nokasaHa 3aBUCUMMOCTb Ko3adduumeHTa
rapmMoHuk Ha yvactote 1 kly u Harpyske
4 Om oT BbiIxOgHOW MowHOCTM YM3Y ¢
610KOM NUTAHWS, PACCYUTAHHBIM Ha MOLLL-
HocTb 80 BT B Harpy3ke.

BeixogHoe conpotusnenue (Rg,,) ycu-
NMTENs NPU yKa3aHHbIX HOMWHAanNax ane-
meHToB uenenn OOC MOXHO U3MEHSATbL He
TONbKO BbIOOpOM pe3uctopa R21, HO u
R27. PerynuposoyHas 3aBUCUMOCTb OT
conpoTuenenunst R21 nokasaHa Ha puc. 6.
Ona nonyyenua Gonbliero BbIXOAHOTO
CONPOTUBIEHUS CrieayeT BOCNOb30BaTb-
CS NporpamMMon pac4éta KOMOUHNPOBAH-
Hor OOC Ha FTP-cepBepe peaakuuu [9].
Ecnv nosbilweHnss aToro napameTtpa He
TpebyeTcs, To pe3uctop R21 cneayeT vc-
KNIO4UTh, a peauctop R27 3ameHnTbL Npo-
BOJIOYHOM NEPEMBIYKON.

KoHcTpykuus u aetanu. Ycunuteno
cobpaH Ha NevyaTHon nnaTe, NoKasaHHOMN
CO CTOPOHbI NeyaTHbIX NPOBOAHWKOB Ha
puc. 7. Ha 3Tol CTOPOHE NpunasH peau- -
ctop R12, npepHa3HayeHHbIi Ana no-
BEPXHOCTHOrO MOHTaxa Tunopasmepa
1208, HO MOXHO YCTaHOBUTbL U PE3UCTOP
C akcuanbHbiMK BbiBOgaMu. CepbiM LBE-
TOM Ha puc. 7 Noka3aHbl OTPE3KN MEAHO-
ro nposoga ceveHuem 2,5 Mm%, npuna-
SIHHbIE Ha nevyaTHbI NPOBOAHWK AnS
YMEHbLUEHUS ero conpoTtuenexnus. Ha
puc. 8 nokasaHo pacnonoXeHwe Kop-
nycHbIXx anemeHToB. KoHpgeHcatop C12
npunasiH Kk BbiBogam pesuctopa R20.
Ecnu ycunutens ncnonb3yeTtcs B CTEPEO
WNM  MHOroKaHanbHOM BapuaHTte, TO
XenatenbHO MCNoNb30BaTb PE3UCTOPHI,
Bxoaswme B uenb OOC (R9, R20, R21),
BbICOKOW TOYHOCTU (OTKNOHEHWEe He
6onee *1 %) nubo nopobpaTtb UX C 0an-
HaKOBbIM COMPOTUBAEHUEM ANa BCeX
kaHanoB. Peauctopel R24, R25, R27 —
npoBonoyHble SQP-5 (SQP500JBR15,



SQP-5W-R15-J) ot YAGEO vnu kutamcko-
ro NpoM3BOACTBA.

KonpeHcaTopbl C2, C3, C12 — kepa-
muyeckue ¢ TKE rpynnel NPO, a C1, C7,
C9, C10 — nnéHoYHble Ha HaNpPsXXeHWe He
MeHee 63 B. HomMuHanbl BCEX OKCUAOHbIX
KOHAEHCATOPOB COOTBETCTBYIOT NpuUMe-
HEHWIO YCUNUTENA COBMECTHO C cabeyde-
pom. Ecnu xe pocTtynHbl manorabaput-
Hble MNJIEHOYHbIE KOHAEHCATOPbl, HaNpwu-
mep, dupMbl Epcos, To EMKOCTb KOHOEH-
catopoB C7 n C10 xenaTtenbHO yBENNYUTb
0o 1 mkd. OkcugHole koHaeHcaTopsl C5,

C6, C8, C11 — niobbie kayeCTBEHHbIE (C
MasbiM 3KBMBANEHTHbIM MOCeA0BaTeslb-
HbiM conpoTtusnexuem). B noavuun C4
MOXHO MCMNONb30BaTh U NONSIPHbIN OKCUA-
Hbll KOHAEHCATOP, HO NP 3TOM HYXHO 13-
MEepUTb NOMSIPHOCTL NOCTOSIHHOW COCTaB-
nalowWwen Ha BbIXOAE yCcunutens nocne
c6opku 1 nepenasTb koHaeHcaTop C4 B co-
OTBETCTBUM C 3TOW NONSIPHOCTHIO. B npo-
uecce paboTbl KOHAEHCATOPbl He Harpe-
BalOTCH, TaK YTO BbIrOAHEE WUCNONb30BaTb
KOHAEHCATOPLI C AONYCTUMON Temnepary-
pot 85 °C — 1x CBOMCTBA HEMHOO NyyLLIe.
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KomMnnemeHTapHble  TPaH3UCTOPHI
2N5551 1 2N5401 MOXHO 3amMeHWUTb Ha
2CS2240 wn 2SA970, a 2SA1930 wu
2SC5171 — Ha 2SA1358 n 2S5C3421 nubo
(4TOo Heckonbko Xxyxe) Ha 2SB649 wun
2SD669. Tpansuctop VT9 — niobown
CTPYKTYpPb! N-p-N B U30ANPOBAHHOM KOp-
nyce TO-126. B kayecTBe BbIXOOHbIX
MOXHO UCNONb30BaTb Napy TPAH3UCTOPOB
IRFP240/IRFP9240.

MolLHbie TPaH3UCTOPbLI Pa3MELLAIOT Ha
TennooTBogax ¢ addekTMBHON nnowia-
Oblo He meHee 700 cm? Ha kaxablid. Ux
M30NMPYIOT CIIOAAHBIMU NPOKNaAKaMu
VM cneumasnbHbiMU TENNONPOBOAALLMMU
nnénkamu. [nsa ynyduieHMa TennooTeoaa
Heo6xogMMO MCNob30BaTb TENONPO-
BOAHYIO NacTy.

Ycunutenb — A0CTaTOYHO BbiCOKOYAC-
TOTHOE YCTPOWCTBO, MO3TOMY ASIA CHUXE-
HUA BO3MOXHbIX MOMEX OT CPeacTB MO-
OGUNbHOW CBSI3N PEKOMEHAYETCS MUCMOoSb-
30BaTb Ha Bcex kabensix (BXOAHbIX, akyCTU-
4Yeckux 1 nuTaHusa) peppuToBble KonbLa.

HanpsixeHue nuTaHua ycunutens or-
pPaHVMYMBaAETCS B OCHOBHOM A0NYCTUMbIM
HanNpPAXeHWEeM €ero nonynpPoBOAHUKOBbLIX
nprMBOPOB 1 KOHAEHCATOPOB U HE LO/MKHO
npesblwaTth +/-55 B. Npu ycTaHOBKE KOH-
neHcatopoB B uenu nutaHua (C5—C8,
C10, C11) Ha paboyee HanpsixeHne 80 B
HanpsixeHWe NUTaHUS MOXHO YBENUYUTb
no +/-65 B. OgHako nogo6Hoe nosblwe-
HUE HaNPSXXEHUSA NUTaHNA HE PEKOMEHAY-
etcs ans paboTbl C HU3KOOMHOW Harpys-
Kot (4 Om).

HanaxvBaHue npasuibHO cOBpaHHOro
YCUMTENS 3aKnioyaeTcsl B YCTaHOBKE pe-
3uctopom R16 TOKa MOKOSA BBLIXOAHBIX
TpaH3ucTopos B nNpegenax 230...250 MA.
Mocne nporpeeBa Ha XONOCTOM XoA4y TOK
nokosi HeoHXoAMMO NOAKOPPEKTUPOBATb.
Tok Nokosi onpenensieTcs No BENUYUHE
HaNPSXEHUA MEeXAY UCTOKAMWU BbIXOLAHbLIX
TPaH3UCTOPOB.

BaxHyto ponb B paboTte ycunutens
urpaet ero UCTOYHUK nuTaHus. OH xe
onpepensieT TakMe napamMeTpbl ycunute-
N9, KaKk MakcuManbHasi BbIXOAHas MOLL-
HOCTb, Neperpy3oyHas CNnocobHOCTbL, ypo-
BEHb GOHA N [axe BENNYMHA UCKAXEHUN.
Cxema 6noka nuTaHusa ycunutens npuee-
neHa Ha puc. 9. KoHgeHcatop C1 nogas-
NAeT UMNYNbCHbIE MOMEXM, NPOHMKAOLLNE
13 cetu. Pesnctopbl R1 1 R2 cnyxart ans
pas3psaku KoHAeHcaTopoB ¢unbTpa npu
BbIKNIOYEHUN NuUTaHusA. B BeinpamuTene
MOXHO MPUMEHUTb UHTErpanbHbll anoa-
HbIn MOCT MO0 OTAENbHbIE AnoAbl. XOpo-
wue pesynbTtatbl 4aET NPUMEHEHWE ANO-
pos UWoTtkn. MakcumansbHoe obBpaTHoe
HanpsXeHne AMoa0B AOMKHO ObITb HEe Me-
Hee 150...200 B, makcumanbHbIi NpsiMOW
TOK 3aBMCUT OT BbIXOAHOW MOLLHOCTU YCU-
nuTens n yucna ero kaHanos. Ans cabey-
depa U cTepeoycunuTens C BbIXOOHON
MowHOCTbIO He 6onee 80 BT makcumans-
HbI NPSIMO TOK ANOAOB HE A0MKEH ObITb
menbwe 10 A (Hanpumep, AMOAHbIE MOC-
Tt RS1003—RS1007 nnu KBPC1002—
KBPC1010). Mpu 6onbliein BbIXOOQHOW
MOLLHOCTU 1/uUnu BONbLIEM YUCNE KaHANoB
YCUNEHUA BbINPSMUTENbHBbIE AVOAb! AONX-
Hbl ObITb paccynTaHbl Ha NPSMON TOK HE
menee 20 A, HanpumMmep, AMOOHbIE MOCTbI
KBPC4002—KBPC4010, KBPC5002—
KBPC5010 nnu guoask! Lotk 20CPQ150,
30CPQ150 ¢ napannenbHbiM BKIIIOYEHUEM
oboux anopos B kKopnyce. B aTtom cnyyae
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pPEeKOMEeHAYEeTCA YBENUYUTb CYMMapHYIO
EMKOCTb KOHAaeHcaTopoB dunbTpa [0
30000 Mk® Ha nneyo. Ana panbHenwero
YMEHbLUEHNS UMNYNIbCHBIX NOMEX, NPUXO-
DALWMX N3 CETU, MOXHO Kaxablii U3 Anonos
3aLyHTMpoBaTh koHaeHcaTopom 0,01 mkd
Ha HanpsxeHue He menee 100 B.

Ons Bbibopa Heobxogumown rabapuT-
HOM MOLWWHOCTW TpaHcdopmartopa WU Ha-
NPS>XXEHUs Ha ero BTOPUYHbLIX 0BOMOTKax, B
3aBUCMMOCTU OT Tpebyemoi Makcumanb-
HOW BbLIXOOAHOMW MOLWHOCTU yCcunuTens,
MOXHO BOCNONbL30BaTLCS rpadmkamu Ha
puc. 10. HYEpHbIMU NUHMSAMU NOKa3aHbl
rpadukn MMHUManbHOW MOLLIHOCTU TPaHC-
dopmatopa. CnnowHasa NMHMA COOTBETCT-
BYeT CTEpeoycunuTento, wrpuxosas —
cabsydepy. LeTHbie nuHUN — Hanpsxe-
HWE Ha KaX 0N U3 BTOPUYHbIX 0OMOTOK.

MoxeT nokasaTbCs CTPaHHbIM TOT
dakT, 4TO MOLHOCTbL TpaHcdopmaTopa
CTEPEOoyCUNNTENSt MEHbLLIE ero YABOEHHOM
BbIXOAHOW MOLWLHOCTU. 34eCb umMeeTcs B
BUAY MUHMMANbHAA MOLWHOCTb TpaHcdop-
martopa, AocTaTtoyHas A9 HOPManbHOMN
paboTbl yeunutens: nukdakTop 3BYKOBbIX
curHanos coctasnseT 12...16 b, noatomy
MakCumanbHas BbIXOAHAs MOLLHOCTb YCU-
NMTENs AOCTUrAaeTCsl CPABHUTENBHO PeAKO
1N Ha KOPOTKOE Bpems. 3HauuT, cpeaHsas
BbIXOAHAs MOLLHOCTb W NoTpebnsiemblit oT
6noka NUTaHWS TOK NONY4aloTCA B He-
CKONbKO pa3 MeHbLLe MakcManbHo. Mo-
3TOMY 1 CpepHAs MOLHOCTb, NnoTpebnsie-
Masi OT TpaHcdopmaTtopa, B HECKOSbKO
pa3 MeHblue MakcumanbHon. TpaHchop-
MaTtop pacCyYUTaH Ha 3Ty CPEAHIOI0 BbIXOA-
HYIO MOLLHOCTb MJIIOC KPATKOBPEMEHHbIE
MUK MaKCUManbHON MOLLHOCTU, NPUYEM
C HEKOTOpPbIM 3anacoM. MoXxHO Ucnonb3o-

BaTb TpaHCcdOpPMaTop ¢ rabapuTHON MOLLL-
HOCTblO, 6ofbwen, Yem MoKasaHo Ha
puc. 10, HO npeBbIlWaTh 3Ty MOLWHOCTb
6onee 4eM B ABa pa3a CMbIC/a YXe HeT.
Ycunutens He COAEPXUT y3na 3aLumTbl
aKyCTUYEeCKOl CUCTeMbl, NO3TOMY ANs
3alWmThl €€ OT NOCTOSHHOrO HaNPSXeHUs
MOXHO MCNONL30BaThb OO0 U3 onucaH-
HbIX B XypHane KOHCTPYKUMA Uan ynomu-
Haemblx Ha ayanodopymax B IHTepHeTe.
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pa3paboTke NaCCUBHLIX pas3nenu-

TeNbHbIX GOUNBLTPOB BaXHYID PONb
WUrpaeT UX KOHCTPYKUMS, a TakxXe BbiOop
TUNOB KOHKPETHbIX 91EMEHTOB — KOHOEH-
caTopoOB, KaTylleK MHOAYKTUBHOCTU, pe3un-
cTopoB. B yactHocTw, 6onblioe BAvsHWE
Ha xapaktepucTtukm AC ¢ dunbTpamm oka-
3blBaeT W pas3melleHue KaTylwek VHAyK-
TMBHOCTU, NPU HEyoayHOM pPacnonoxe-
HUM BO3MOXHbI B3aVMHbI€ HABOOKW CUT-
HaNoOB pPasHblX 4aCcTOT (NONOC) Mexay
61M3KO PACNONOXEHHBIMU KaTyLLKaMU.

KaTywkn WHOYKTUBHOCTU — BaXHeWn-
WnMe KOMMOHEHTbI MAaCCUBHBLIX pasgenu-
TeNbHbIX GUABLTPOB Kpoccosepa. B
HacTosiLee BpeMs MHorve 3apybexHble
GUPMbI NPUMEHSIIOT KaTYLLUKU MHOYKTUBHO-
CTV C MarHutonpoeogamu, obecneymsaio-
wue 60NbLIoN AMHAMUYECKUIA AManasoH,
Masible HENNHEeNHbIe NCKaxeHns n rabapum-
Tbl. OgHaKO KOHCTPYMPOBaHMeE Takux Kary-
ek CBSI3aHO C NPUMEHEHWEeM Cneuu-
anbHbIX MarHUTONPOBOAOB raAHTENbHOW
GOpMbI MM MArHUTONPOBOAOB C Hemar-
HUTHBIM 3a30POM, NO3TOMY BO MHOMMX
KOHCTPYKUMAX NPUMEHRAIOT KaTylwku 6e3
GbeppPOMarHNTHbLIX MaTepuanos, OCHOB-
Hble HeA0CTaTKN KOTOPbIX — Gonblune ra-
6apuTbl (0COBEHHO B DUNLTPE HU3KO4AC-
TOTHOro kaHana), a Takxe 6onbLon pac-
XO4, MeAu; rnaBHOE AOCTOMHCTBO — OT-
CYTCTBME HENNHENHbBIX NCKAXEHWIA.

KOHCTPpYKUMSI Takom uUMnMHAPUYECKON
KaTyLWKM ONTUMaNbHOM reomMeTpun n3ob-
paxeHa Ha puc. 1. 3oecb D — cpenHuii
avameTp KaTtywkn; d — BHYTPEHHWI ana-
MEeTp KaTylKu; b — BblcOoTa HAMOTKK; h —
wmpunHa HamoTkn; O — reoMeTpu4eckui
UEHTP.

boKoBas
noBepxHocms

[ 01025":U S

I~
acHobBa-
A Hue

Puc. 1

Ecnu B KpoccoBepe psaoM € KaTyLukon
opHoro ¢punbTpa, Yepes KOTopylo NpoTe-
KaeT NEepPEMEHHbI INEeKTPUYECKUIA TOK,
pa3mMelleHa kaTywka Apyroro ¢éunbTpa,
TO 4aCTb CUNOBLIX NIMHWUIA MarHUTHOrO
nons OT NepBOW KaTywku nepecekaet
BUTKM BTOPOW KaTywku. Yem 6amxe ka-
TYWKW ApYr K Apyry, Teém Gonblie nnoT-
HOCTb CUNOBBIX NHUIA BO BTOPOW KaTyLUKe
n GoNblle HAaBOAMMbLIN TOK B APYroMm
dunbTpe, paboTatlowem B Apyroi nonoce
4acTOT C APYrov NONOCOBOW FOSIOBKOW.

CBa3b 61M3KO PACNONOXEHHbIX KaTy-
LLIEK MOXHO NPOCNEANTb C NOMOLLLIO AOC-
TYNHbIX NOAPYYHbIX YCTPOWUCTB — reHepa-
TOpa 3BYKOBOW 4aCTOTbl U MynbTUMETPA,
ncnonb3ys cxemy Ha puc. 2. OgHy n3 ka-
Tywek (L1) npucoeamnHsoT K reHepaTtopy,
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OnTMMM3aumsa KOHCTPYKLUM N MOHTaXa KpoccoBepa

B. MAPYEHKO, r. YmaHsb, YkpanHa

B 3artom gononHeHum Kk ceoei crarbe ("Paguno”, 2015, Ne 12,
c. 9, 10) aBTop paccka3biBaeT O HOBOW KOHCTPYKUNN KpOoccoBepa.
C yenbio MUHUMUN3aUNN MarHUTHOW CBS3W MOTOYHbIX u3genuu (B
¢unbTPHI BBEAEHbI ABE AONOJIHUTE/IbHbIE KaTyLUKN) OHU pa3HeCEHb!
Ha AByXx naarax B OPTOroHasibHOW KOHurypaummn.

opyrylo (L2) — Kk MynbTuMeTpy B pexume
BONbTMETPA. B KauecTse reHepaTopa npu-
MEeHEH NepCOHasbHbIn KOMNbBIOTEP C COOT-
BeTcTBylOWe nporpammonn u YM3Y.
Katywka L1 nogknioyeHa K ycunutento
yepe3 pesuctop R1 pgna wucknioyeHus
neperpy3ku ycunutens. 'eHepaTtop noga-
€T B uenb curHan paboyent 4acToTbl U
aMnauTyabl  (M3MEpPAIT  BONbTMETPOM
mexay Todkamu A v B). BonbTmeTp noka-
3biBaeT BenuuuHy O[C, HaBoauMYlO Ha

ron katywkun. 3AC 3Ha4MTENbLHO BO3pac-
TaeT Npu CMELLEHUU LEeHTpa C OCU u”
[ocTuraeT CBOero Makcmmyma, korga
NPOoeKLMa LeHTpa NepBoi KaTyLIKM Haxo-
OuTCs Ha nuHUKM cpegHero gvametpa D
(cm. puc. 1) BTopoi katywku. B octanb-
HbIX cnyyaax ysenuyienne 34C B pesynb-
TaTe CMELLEHUI KaTyLLeK He NpoCcexmBa-
eTcs, a, HaobopoT, ymeHbLuaeTcs. Benu-
yunHa uHAayumpoBaHHou 3[C 3aBucuT OT
NAOTHOCTU CUNOBBLIX NIMHUI, nepecekae-
MbIX BUTKU KaTYLUKW.

B o6uiemM cnyqae NpoekT nnatbl HOBOrO
GUNbTPa 4N aKyCTUHECKOM CUCTEMBI HAuW-
HaloT C BbIOOPA B3aUMHOI0O pacnonoXeHUs

BHYTPEHHSIA HVXHSIA NNOCKOCTb. Ha Hew no-
MewaeTcs nnarta pasmepamu 205x195 mm.
MMEHHO Taknx pa3aMepoB Bbipe3aloT 3aro-
TOBKW U3 CTEKNOTEKCTONUTA TONLLMHOMN HE
MeHee 2 MM AN OCHOBHOM NeyaTHOM nna-
Tbl — pUc. 3,2 U AONONHUTENLHOM NNaThbl
pa3mepamu 155x90 mm — puc. 3,6 (mac-
wTabupoBaHO C ymeHblueHuem). Ha oc-
HOBHOW NnaTe pacnonaralT GuabTpbl 4Na
nonoc CH n BY, Ha pononHuTensHOM —
ans nonocel HY.

Ha ocHoBHOM nnate B nocnegosaTenb-
How uenu R2C 11 getanu NOMEHSANNCH MeC-
Tamu 4ns ynobcTBa MOHTaxa (CpaBHUTE CO
cxemoln Ha puc. 2 B [1]). AHanorunyHas
CMeHa No3uumii C ToM Xe uenbio nposeae-
Ha ana katywku LS5 n kongeHcatopa C12 8
nocneaoBateNbHOM KOHTYPE PexekTopa.
Jns cHUXeHWa LOBPOTHOCTU PEXEKTOPHO-
ro KOHTypa (C uenbio NoAaBNeHUs OCHOB-
HOro pesoHaHca BY4-ronosku) BMecCTO
NEPEMbIYKU, PACMNONIOXKEHHOW pPSAOM C
koHpeHcaTopom C12.1, MOXHO BRasiTb
pe3ncTop MoLHoCcTbio 2—4 BT 1 conpo-
TMBNEHNEM HECKONBLKO OM (NoaobpaTs).

Bxoabl ¢ounbTpoB KpoccoBepa noa-
K/OYAl0T K COOTBETCTBYIOWNUM UENaMm:
Bxoa ®HY — k knemmam X1, X2, Bxopn
¢unbtpa B nonoce CH — k koHTakty 9
nepeknoyatens aenutens, a exog, ®BY —
K KOHTaKkTy 1 TOro xe nepekniooyarens
(obwero ana nonoc CH u BY!). O6wwin

L2 KaTylek MHAYKTMBHOCTU. Ecnu B dunbTpe  NpoBOA HA OCHOBHOWM Mnate Kpoccosepa
ABE KaTyLLIKK, BCE NPOCTO — NyyLle ux pac-  NOAKNOHAIOT K Knemme X4.
V) nonoxute B koHburypauuun 4. Ho ecnu MoAroToBKy puUCyHKa NEYaTHOro MOH-
Puc. 2 Gonblle — NATb, WECTb KaTylek (kak B Taxa BbINOMHAIOT Ha KOMMbOTEPE, OCHA-
Ta6nuua 1
I'lapamerpbl B3anmHoe pacnonoxeHue UMNUHAPUYECKUX Katylwek MHOQYKTUBHOCTHU 6e3 MarHM:(iné):rz?g:aanb'
CurHana, 1 - coocHoe 2-ocu napannenbHbl 3 -ocu nepneHanKynapHbl l 6
noaaBaemoro Ha OKOBbIMU CTOPOHaMu
KaTyuwky L, PaccrosHue Mexay KatyLkamu, cM
0 [ 1 [ 58 TwoJ] o[ 1[5 1] o] 1[5 TJ1w] o] 1] 5 ] 10
U, B | YacroTa, Ny J[C nHAyKUMK KaTyLwku Ly, MB
100 550 | 250 | 50 12 85 47 10 4 25 11 3 0 4 0 0 0
500 1166 | 630 | 110 | 25 | 155 | 100 | 22 7 60 33 5 2 19 4 2 0
10 1000 1250 [ 705 140 28 180 103 23 8 85 49 12 2 12 4 0 0
5000 1269 | 784 | 215 | 29 | 188 | 103 | 23 7 68 49 6 0 8 4 0 0
10000 1075 | 503 | 110 | 18 | 141 81 18 3 68 34 0 0 6 0 0 0
katywke L2, npuyém
OHa U3MEHNETCH B 3aBU-
CUMOCTU OT B3aWMHOrO
pacnonoxeHus Katy-
LLIEK ¥ PACCTOSIHUS MEX-
[y Humn. Ecnn Bmecto
MynbTUMETPa NOAOKNIO-
YUTb AMHAMUYECKYIO MOSIOBKY, TO HABOAKY  3TOM KPOCCOBEPE), TO HEOGXOAUMO BbIOGU-  WEHHOM  CNeuuanbHOW  NPorpammoin

MOXHO eLé 1 yCnbilaThb.

PesynbTaThl TeCcTupoBaHus npu pas-
JIMYHBIX B3aMMHbBIX NOJIOXEHUNAX KaTyLLKu
vHayktusHoctu L1 1,8 MIMH, noaxnio4éH-
HOW K reHeparopy, u kaTtywku L2 0,43 MIH,
NOAKMOYEHHON K MynbTUMETPY, oToBpa-
XeHbl B Tadn. 1.

Kak BugHo u3 1abn. 1, caMbiM BEPHbIM
B3aMMHbIM  PacnosfioXeHneM KkaTylek
aBnseTca KoHdurypaums 4 ¢ opToroHanb-
HbIM pacnonoXeHnem katywek. HemHoro
XyALWWIA pe3ynbTaT nokasano pasmelle-
HWe kaTylwek B KoHdurypaumm 3 — nep-
NeHAMKYNSPHO GOKOBOM NOBEPXHOCTbLIO
OLHOW KaTyLLKu K OCn Apyrov. B koHpury-
paumn 2 HagnexuT pasMellartb KaTyliku
He 6nuxe 100 MM, B KoHPUrypauum 1 —
6onee 100 mm. CnegyeT 3aMeTUTb, 4TO B
BapunaHTe 3 n3aMepeHusi NPOBOAVANCH NPy
NONOXEHUM TEOMETPUHECKOrO LEHTpa
OOHOW KaTylWKW HA OCY CUMMETPpUn apy-

paTb HE TOJbKO B3aMMHOE NOJIOXEHWE KaTy-
LIEK, HO M PACCTOAHWA MEXAY HAMMU.
Peanusauma punbTpa MOAEPHUIUPO-
BaHHOW akycTuyeckon cuctemsl 35AC-012
(S-90), npennoxeHHoro B xyprane [1],
okasanacb BeCbMa 3aTPyaHUTENbHOWN U3-
3a HepocTatka MecTa Ha ctapon daHep-
HOM nnaTe Ans HOBbIX KOMMOHEHTOB.
Moatomy narotosneHa Hogasi nnata 60nb-
wero pasmepa u3 ¢GONbLIMPOBAHHOIO
CTEKNOoTEeKCToNMTa. ATO NO3BONMIO yCTa-
HOBUTb KaTYLWKM UHAYKTUBHOCTHU C yH4ETOM
MUHUMAaSIbHOIO B3aMMHOI0 BAWUSIHUSA, YNO-
PAA0YUTL MOHTAX APYrvX KOMMOHEHTOB,
1M36aBUTLCA OT BGONBLUMHCTBA MOHTAXHbIX
NPOBOAOB M NEPEMBbIYEK, 4TO, B CBOIO O4e-
penb, o6nerynno noakntoyeHne bunbTpa.

Haunbonee nogxopsiiee B kopnyce AC
MEeCTO AN OCHOBaHWS kKpoccosepa —

Sprint-Layout. NpoBOAHUKK BbINOAHAOT
MaKCUManbHO KOPOTKUMU U LUIMPOKUMM,
6e3 n3rMboB TOKONPOBOASALWMX LOPOXEK
(noa NPSMbIM YrNIOM); 9NEMEHTbI KPOCCO-
Bepa, obbeauHsiemble ¢ 06WMM NPOBO-
[OM, COeauHsIIoT B OAHOM mecTe. llocne
OPUEHTUPOBAHUSA KaTyLLIEK pacnpeaensioT
Opyrne KOMNOHEHTbl — KOHAEHCATopbl,
pe3ucTopsbl. Ana ynobctea NoaxkntoyeHus
dunbLTPa MOXHO NPESYCMOTPETb MecTa U
noa, Hoxesble knemMmel. [pu npoekTupo-
BaHWM B NpoOrpaMmme UCNOSb3YIOT ONUUIo
DBYXCTOPOHHEWN NeYaTHOW Nnathbl, T. €. Ha
OOHOM PUCYHKE pa3MeLlalT NpoeKTbl
OCHOBHOW 1 pononHuTensHou nnat. Oba
pUCYHKa OTAENbHO pacnevaTtbiBaloT Ha
Nna3epHOM nNpUHTEPE Ha MeNnoBaHHOWM
6ymare unu rsiHUEBON ANSi NPUHTEPHOMN
doToneyatn. na OCHOBHOM NnaTbl pUCy-
HOK AomxeH ObiTb B 3epkanbHOM n3obpa-
XEHUN.
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3BYKOTEXHUKA

Ten. 608-83-05

Mpuém crarei: mail@radio.ru
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PAOUO Ne 10, 2016

Ha 3aroTtoBku, NpeasapuTenbHO OTLLIN-
¢doBaHHbIE HaXdayHon Gymaroii Hynesou
3EPHUCTOCTU, NPUKNAALIBAIOT PUCYHKU U Ne-
PEeBoaAT C NOMOLLLIO yTiora. [ocne oTmaum-
BaHVA Bymaru nnatbl FOTOBbI K TPABAEHWUIO.

KaTywku nHaykTMBHocT (puc. 4) cne-
[yeT OCMOTPETb U, N0 BO3MOXHOCTU, NPO-
BECTU W3MEPEHUs WHAYKTUBHOCTW. [pwm

0BHapPYXEHUM NNOXOM NIOTHOCTU HAMOTKM
1 6oNbLIOro HECOOTBETCTBUA dakTuye-

CKOM WHOYKTUBHOCTW C 3asBNEHHOW Ka-
TyWKW nepematbiBaloT. Kapkachl kaTyluek
MHAYKTUBHOCTM Ana nonoc CH v BY umeiot
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[na TpaBnenus ¢ponbru nnowaasio 100 cm?
Hanbonee NpurogeH B GbITOBLIX YCNOBUSX
TPEXNPOLEHTHBLIN PacTBOP NEPEKNCU BOAO- Tabnuua 2
poana, B 100 mn koTtoporo paobasnsioT WHaykTMBHOCTL, | Yucno BHyTpeHHUI AnameTp LWnpuHa
50...75 I NIMMOHHOW KWUCNOTbI U 15 I nosa- Karywka MrH sutkos | 'POBOA KaTyWKN, MM HaMOTKU, MM
peHHon conu. Mocne TpaBneHus yoansioT L1 21 235 | N9B-11,12 40 28
TOHEP, CBEPNAT OTBEPCTUS, TLLATENbHO 00- L2 0,23 145 | N3B-10,63 15 18,5
NYXMBAIOT NPOBOAHWKU. ECnn eCTb BO3MOX- L3 1,67 350 | N3B-10,63 15 18,5
HOCTb M3roTOBWUTbL NnaTbl Honee nporpec- L4 0,55 215 | N3B-10,63 15 18,5

CVBHBLIM CNOCOBOM, BOCMOSb3YNTECH UM.



Puc. 6

OTBEPCTUE AN KPENNEeHUs B LEHTpe
OQHOro 13 OCHoBaHWi. BUHT nan wypyn
M3 deppomarHeTmka (ctanu) HEMHOro
yBENMYMBAET UHOYKTUBHOCTb KaTywku, a
M3 avamarHeTtuka (natyHu), HaobopoT,
cHmxaeT. No3ToMy NPUMEHEHUEe TakKux
KPENEXHbIX 3NEMEHTOB AAET NOJIOXMU-
TeNbHbLIN 3PPEKT, eCnNn peanbHas UHAYK-
TMBHOCTb KaTyLKW HECKONbKO MEHbLUEe
(6bonblue) ykaszaHHON B cxeme. He peko-
MEHLYeTCsl KpenuTb Takue KaTylKku Ha
MeTannmMyeckme BUHTbl. HamMoToYHble
[aHHbIe KaTylweK MHOYKTUBHOCTU KPOCCO-
Bepa ana AC S-90 ot 3aBoaa narotosute-
NA NpuBeaeHsl B Tabn. 2 [2].

Cxema HOBOro kpoccosepa AononHeHa
KaTywKkaMn WHAYKTUBHOCTbIO 0,22 MIMH
(L6) 1 0,43 MIH (L5), KOHCTPYKLMA KOTOPbIX
3aBUCUT OT pa3mMepoB kapkaca v TONLWUHbI
oBmMoTo4HOro nposopga. [na pacuérta ka-
TyLLEK CYLLEeCTBYET MHOXECTBO NPOrpamm.
OTHOCUTENBHO TOYHO paccynTaTh KaTyLUuKy
MOXHO C MOMOLLbLIO KOMMbIOTEPHOW NpPO-
rpammbl CoilCalc 1.02b [3]. N3 npakTukun
MN3BECTHO, YTO He Kaxaas nporpaMmma naet
BEPHbIN peadynbrart. NoaTomMy nyylue Hamo-
Tatb Ha 5—10 BUTKOB 6OMbLIE PACHETHBIX,
nocne 4ero 3afaHHYI0 WMHAYKTUBHOCTb
nosly4aloT OTMaTbiBaHWEM BUTKOB, KOHT-
ponupyst nameputenemMm WHOYKTUBHOCTW.
[pyrov BapnaHt — n3amepeHne MHOyKTuBs-
HOCTW PE30HAHCHbLIM CNOCOOOM, UCNONb-
3ya KOHOEHCATOPbI U3 ATOM KOHCTPYKLMU.

MapameTpbl KOHAEHCATOPOB U Pesunc-
TOPOB Takxe >xenatenbHo NpoBepuTb,
Nockonbky oHW umeloT pasbpoc. Mo pe-
3ynbTaTaMm U3MepEeHuU Ux rpynnnpyoT Ha
6113kre No xapakTepuctnkam napel, No-

nobpaHHbIE N0 HOMWHANam ANa Kaxporo
¢dunbTpa. B pesynbrate napbl GuabTpoOB
0ONMXHbI BbITb MakcumManbHo 6AM3ku nNo
napameTpam.

C BbIBOOOB KoHaeHcaTopos MBIO-2
0TNamBaloT MOHTaXHblE NENECTKU, 3aTeM
3aKpennalT 3T AeTany Ha OCHOBHOWM
nnate. CeBepxy HaknagpiBaloT AONONHU-
TeNbHYI0 NnaTy, NPONycKas BeIBOAb! HePE3
cooTBeTcTByloWwme oTeepcTua. Obe nnatbl
CcKPeNNsioT pe3bO0BLIMU LWNWILKAMU UNn
MydTamMu, kak NokasaHo Ha puc. 5. Pesb-
60BO€E CoeguHEHUE OO0MKHO XECTKO CTS-
rusatb ob6e nnatol  obecneyrsaTb 3a30p
mexay Humu 55,5 MM — paccTosiHue ot
CTEKNAHHOro M3onATopa KoHaeHcatopa
[0 ero HUXHero kpas kopnyca.

Bce koHpgeHcaTtopbl ans GpunbTpoBs No-
noc CH n BY — nascaHosble cepun K73-16
Ha HoOMWHanbHoe HanpsixeHue 160 n 250 B.
CraHpapTamy npenycMoTpeHbl onpene-
NEHHbIE PAAbl HOMUHANOB PAANO3NEMEH-
TOB (KOHAEHCaTOpOB, Pe3nCTOpoOB), He
BCErga CoBragalolime C ykasaHHbIMWU Ha
cxeme. KongeHcatopbl K73-16 Ha HOMU-
HanbHoOe HanpsxeHne 250 B BbinyckaloT-
cs ¢ HanbonbLuen émkocTblo 10 MKD, a Ha
Hanpsixenune 160 B — 6,8 mk®d; Hanbonee
6nmn3knii kK 4 mxkd — 3,9, k 6,6 mkd — 6,8
n T. a. Noatomy ans Habopa Heobxoou-
MOW EMKOCTU KOHOEHCATOPbI COOUpPaIoT B
napannens. Hanpumep, 30 Mk® — Tpu no
10 Mk®d; 6,6 Mk® — Tpu no 2,2 mMkd;
4 MKD — 2,2 MkD un 1,8 mxd. Mpu napan-
NeNbHOM COEOWHEHUN KOHAEHCAToOpOB
CHWXAeTCH TakoW BaxKHbIN NnapameTp, Kak
3KBMBANEHTHOE nocnegoBaTenbHOe CO-
NpoTUBNEHME.

Pesuctopbl cepun MN3B un3 craporo
KPOCCOBEpa 3aMEHSI0OT NPOBONOYHBLIMU
C5-16B vnun HECKONbKMMWN METaNI00KUC-
HbIMUK (TOACTOMANEHOYHBIMUM — MJIT, MOH
WMAW WX aHanoramu), BKIIOYEHHLIMW Na-
pannenbHO unu nocnegosatenbHo. Yucno
pe3ncTopos NoabupatoT ucxoas U3 Heob-
XOAMMOWM MOLLHOCTW paccesiHus. Hanpu-
Mep, MOLLHOCTb paccesiHus peauctopa R1
Ha 75 OM onpegensaeTtcs no dopmyne

P,=U%R=11%/75=1,61Br,
roe P, — MOLHOCTbL paccesiHna pe3uncTo-
pa; U — nogBoammoe Hanpsxxenue; R —
conpoTuBneHne pesucropa. PekomeHay-
€TCsl yCTaHaBnvMBaTb PE3UCTOPbI MOLL-
HocTbio B 1,5...2 pa3a Bblle PacyETHON,
HO NOCKONbKY 3BYKOBOW CUIrHan MMeeT KBa-
31LYMOBOM XapakTep, pesuctopa MoL-
HocTblo 2 BT BnonHe pgoctatoyHo. K npu-
Mepy, B akyctuyeckom cucteme 35AC-212
(S-90) ycrtaHoBneH peauctop R1 OMNT
100 Om mowHocTbo 2 BT. MnéHouHble
pe3ncTopbl UMET ropas3fo MeHbLUyo
napasuTHyl0 WHOYKTUBHOCTb NO CpaBHe-
Huio ¢ NMOB u C5-16B 1 6onee npuroaHsb
OJ19 NPUMEHEHWS B 3BYKOBBIX LLENAX.

AnemMeHTbl KpoccoBepa paboTaloT B
YCNOBUSIX BO3AENCTBUS BUOpauMiA U 3BY-
KOBOro aaBneHus. Bo nsbexaHne BO3HWK-
HOBEHMA MNPU3BYKOB WAW OTCNamBaHuA
TOKONPOBOAALWMX 3NEMEHTOB NNathl, 06-
laMblBaHWS BbIBOJOB MAaCCUBHbLIX AeTa-
nen pekoMeHayeTCs YKpennsaTb UX Ha nna-
T€ C NOMOLLBIO repMeTuKa, knest (CUnmKo-
HOBbIN, aKPUNOBBIN), CTAXEK U T. M.

Nocne cBopku kpoccosepa (puc. 6)
NPOBEpPSIIOT MOHTaxX. BuHTOBLIE COeauHe-
HWS 1 NEYaTHBIV MOHTaX MAaT NOKPbLIBAKOT
uanoH-nakom. KpoccoBep ycTtaHasnusa-
10T Ha NPEAYCMOTPEHHOE MECTO B KOPNYy-
ce AC. MoHTaxHble npoBoga GUKCUPYIOT
CTAXKaMU.

NNTEPATYPA

1. Mapuenko B. MoaepHusauus AC 35AC-
012 (S-90) — 2. — Paamo, 2015, Ne 12, ¢. 9, 10.

2. Nacuc A. 35AC-013. — Papwo, 1985,
Ne 3, ¢c. 31—33.

3. Nporpamma pacyeTa kaTylek UHAYKTUBHO-
ctent CoilCalc. — URL: http://forum.vegalab.
ru/showthread.php?t=979 (16.06.16).

BECNPOBOAHAN NEPEJAYA
3BYKA! NEPEOATHNKWN, MPUEMHW-
KW, PLL-CNHTE3ATOPbI

www.new-technik.ru

* * *

ICdarom.ru —
WHTEepPHeT-Mara3uH-cknag,
npepnaraeT Mo OT/IMYHbIM LleHaM:
MWKPOCXEMbI;
TPaH3UCTOPbI;
avoabt;
pes3ncTopsl;
KOHAEHCaTopb!;
MakeTHble NnaThbl;
Kopnyca P3A;
pa3bembl;
martepwuarnbsl NS nanku
C oocTaekor no Poccuu.
www.ICdarom.ru
8(495) 781-59-24
8(985) 924-34-35
info@icdarom.ru
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HOBOCTU BELWLAHUSA

Paspgen Begér B. I'YJISIEB, r. AcTtpaxaHb

POCCUA

CAHKT-NETEPBYPI. ®unuan PTPC
"CankTt-MeTtepbyprckunt PLU™ Havan TpaHc-
naumio paguoctanumm "Hosoe pagumo” B
Cankr-MeTepbypre Ha yactoTe 91,1 Mlw,.
PaHee Ha aTolt YacToTe TpaHcAnposanach
paanocTaHums "Kekc FM". BewaHnve atoro
pagviokaHana npekpawieHo (MCTOYHUK —
URL: http://spb.rtrs.ru/news/read/
569/ (24.08.16)).

BPAHCKASA OBJ1. 1 asrycta dunman
PTPC "BpsHckuit OPTIL" Havan TpaHcns-
umio pagmoctaHuun "Pagmo Poccuu” B
BpsiHckon ob6nacTtu Ha yactoTe 91,6 My,
MouwHocTb nepepatinka — 1 kBT (McTou-
HUK — URL: http://bryansk.rtrs.ru/
news/read/292/ (24.08.16)).

BYPATUA. 1 ceHTabpa Ha vacTtoTe
90,8 Mlu nnaHMpyeTcs OTKPbITUE U BbIXOA,
B 3dup NepBoit B UCTOPUU BYpsITCKOMN
paguocTaHuMm C HasBaHuem "Bypsiag
FM". BewaHve 6ypet KpyrnoCyTO4YHbIM,
CTaHumsa 6yoeT TpaHCAMPOBaTb NPorpam-
Mbl Ha BCeX auanektax OypsiTCKOro A3blka:
CON3HrbIH, XOHrooAop, GapraxaH, apxyy,
xopu. Yupeguteno “"bypsap FM" —
Bypaunickas  TpaguMuMoHHAs  caHrxa
Poccun (uctounmk — URL: http://www.
infpol.ru/news/society/117497—fm—
radio—na—buryatskom—yazyke/
(24.08.16)).

BOJIFTOrPAACKAA OBJ1. 21 uions
dunnan PTPC "Bonrorpagckun OPTIL”
Hayan TpaHcnauuio paguocTtaduun “[o-
poxHoe pagno” B I. )KMPHOBCKE Ha 4acTo-
Te 103,2 Mlu. MowHoCTb NnepepaTinka —
100 Br.

MomumMo 3Toro, B XKMPHOBCKE TpaHCIu-
pytoTcs paguoctaHumn "XKupHosck FM",
yacToTa Bewanua —105,9 My v "Paguo
Poccun”, yactora Bewanua — 71,51 My
(nctounnk — URL: http://volgograd.
rtrs.ru/news/read/410/ (24.08.16)).

12 aBrycta B 4yecTb 15-netHero 06u-
nea PTPC ¢unnan PTPC "Bonrorpaackun
OPTINLU," nHavan BewaHve paguvoctaHumm
"Pagno OeHb" B . Muxainoske. Mouw-
HOCTb nepepatdmka — 500 Bt, wactoTta
Bewanms — 105,3 Mly, (nctouHnk — URL:
http://volgograd.rtrs.ru/news/read/
414/ (24.08.16)).

Ha canite paguoctaHumun http://
radioday.fm/city/ moxHO nocmoTpetb
nepeyYeHb ropoaoB, rae CTaHuusa yxe
BeEWaeT 1 rae BelaHme nnaHupyeTcs.

KAPEJIUA. Ctonmua Kapenuu r. MNert-
pPO3aBOACK CTan o4vyepedHbiM ropoaoMm,
roe 30 wioHs Ha yactote 101 MIy Havana
CBOE BellaHWe npaBocCnaBHas paguno-
cTaHuus "Bepa”.

Momumo ctonuubl Kapenuu, adup
paguoCTaHUMU Takxe AOCTYyneH XuTe-
namMm  Mocksbl, Pssanun, Camapbl,
Bpartcka, Octawkosa, Omcka, BsaTkw,
Hosocubupcka, Wpkytcka, EkatepuH-
6ypra, Kwuposa, Tiomenu, Eicka,
Marseesa—KypraHna, AprynaHa, Kapa-
yaeso—Yepkecuun, [oHeuka, fopnosku,

AnTtel, Cumdeponons, Cesactonons wu

MNpumeyaune. Bpems scrogy — UTC.
Bpems MSK = UTC + 3 4.

®deopocun (uctoyHmk — URL: http://
foma.ru/radio—vera—nachalo—
veshhanie—v—petrozavodske.html
(24.08.16)). . .

KPACHOOAPCKUU KPAWU. Dunnan
PTPC "KpacHogapckuin KPTMLU" Havan
TpaHCcnauMio  paguocTaHuum  "Love
Radio” B r. HoBopoccuiicke Ha 4acTtoTe
107,4 Ml'u. MowHoOCTb nepepatyMka —
5 kBT (uctounnk — URL: http://krasnodar.
rtrs.ru/news/read/472/ (24.08.16)).

K pervonansHon cetn "Pagmo Odava”
27 vions npucoeguHuncs Nrt MoctoBckown
KpacHopmapckoro kpasi. YactoTta Betua-
Hua — 105,6 Mly, (nctoynuk — URL:
http://www.krutoymedia.ru/news/
3578.html (24.08.16)).

22 vions 2016 1. B camblil pasrap Ky-
POPTHOrO Ce30Ha Ha YEPHOMOPCKOM Mo-
6epexbe 3a3Byyana paguoctaHums "Co-
medy Radio”. PaguocTtaHumio MOXHO
ycnbiwatb B [eneHaxuke n oKpecTHOCTAX
ropoga Havactote 91,1 My (MCTOYHUK —
URL: http://www.gpmradio.ru/?an=
news—page&uid=103919 (24.08.16)).

KEMEPOBCKAS OBJ1. 25 uiona ¢u-
nunan PTPC "Kemeposckuin OPTIU" Havan
TpaHcnaumio paguoctaHummn "Bectn FM™ ¢
nporpammamu NMPK "Kysbacc” Ha YacTo-
Te 90,6 My, (uctounnk — URL: http://
kemerovo.rtrs.ru/news/read/564/
(24.08.16)).

CeTb pervoHanbHoro sewanus "Co-
medy Radio” nononHunace HOBbIM rOpPoO-
[OM. 26 uions HavyanoCcb BellaHne B
r. Benoso Ha yactote 96,3 MIy (McTou-
Huk — URL: http://mediaguide.ru/?p=
news&id=57985b17 (24.08.16)).

OPEHBYPICKASl OBJ1. 5 aBrycta B
r. HoBoTpouuke Havana BelwaHue 3acny-
XMBLLAs HAPOAHYI0 NOOOBb U NPU3HaHWe
paavocTaHuus "Pycckoe Paguo”. Ha vac-
Tote 107,1 Mly 3a3By4uT nyywas oteye-
CTBEHHAsi My3blka MWHYBLUMX BPEMEH U
HaWKWX OHEN, CaMble CBEXUE XUTbl U peNn-
TUHroBble Nporpammebl (MctouHnk — URL:
http://ntsk.ru/index.php?r=news/
article&id=20485 (24.08.16)).

NMCKOBCKAA OBJ1. ®unnan PTPC
"Mckosckmnin OPTMNLU" 3 aBrycta Havan
TpaHCNauuiD paguocTaHumMn "Xopollee
FM" (cnoraH ctaHumn — "XopoLme NecHun
ans xopowwux niogen”) B r. Benukue Jlyku.
PapgvocTtaHumio MOryT NPUHUMATb XUTenn
Benuknx Jlyk n okpecTtHocTen B paguyce
25 km ot TtenebawHn PTPC. YactoTa Be-
waHua — 91,5 MlNy, MowHoOCTb Nnepepar-
yuka — 100 BT. B ceTke BelaHua paamo-
cTaHuuun "Xopowee FM" npepycmoTtpeHa
TPaHCNSAUNS pPernoHanbHbix UHdOpMa-
UMOHHBLIX 6nokoB (ucToyHuk — URL:
http://pskov.rtrs.ru/news/read/156/
(24.08.16)).

POCTOB-HA-AIOHY. 23 aBrycta 2016 1.
Havyanocb Bewaxwe "Pagno Energy” B
PoctoBe-Ha-[loHy, KpynHeWnwem ropone
tora Poccuiickon ®epepaunn. OTHbIHE
PaAVoOCTaHUMIO MOXHO YCnblwaTb B ca-
Mom cepgue lOxHoro depepanbHOro
okpyra Ha yactote 106,6 MIy.

C 3TuM BKJIIOYEHUEM B 30HE BeLaHus
CTaHuMW oKa3anucb BCE ropopa-mMun-
JIMOHHVKW CTpaHbl. Bcero 3a nocnenHve

nonroga B pacTylwylo CeTb BAUAUCH
pecaTtb HOBbIX ropogoB Poccun, B TOM
yucne Xabaposck, HoBoky3aHeux, MarHu-
Toropck, Omck. CerogHs "Paaouo Energy”
3BYy4MT B 462 ropooax U HaCENEéHHbIX
NyHKTax CTpaHbl (unctoyHmk — URL:
http://www.gpmradio.ru/?an=news—
page&uid=104146 (24.08.16)).

CAPATOB. 1 aBrycTta Kk pervoHanbHomn
ceTu BewaHus paguocTtaHumm "Takcu FM™
NPUCOEAVHUACS TOPOA-MUIMOHHKK Ca-
patoB. YacTtoTa BewaHus — 89,2 Miy
(uctoyHmk — URL: http://mediaguide.
ru/?p=news&id=579edef9&page==&sc
reen= (24.08.16)).

TAMBOB. 15 asrycta ¢dunuan PTPC
"Tambosckuit OPTIL" 3anyctun B 3KkcC-
nayaTauvio nepenatynuk pagvocTaHuuu
"Mask" B . TamboBe. MowHoOCTb nepe-
patyvka — 1 kBT, yacTtota Bewanus —
89,8 My (uctounnk — URL: http://
tambov.rtrs.ru/news/read/217/
(24.08.16)).

TATAPCTAH. ®unuan PTPC "PTNL,
Pecnybnukn TatapcTaH” Havyan TpaHcns-
umio "Paguo Poccun + Papgmo Tatap-
cTtaHa" B n. CoBxo3 nmenun Kuposa AxTa-
HbILLICKOro pavioHa 1 aBrycTta Ha 4acTtoTe
98,2 MlNu. MouwHOCTL nepepaTynka —
100 Bt (uctounnk — URL: http://
tatariya.rtrs.ru/news/read/317/
(24.08.16)).

TBEPCKASl OBJ1. "Xopowee FM" —
[oBONLHO Monoaon npoekT, ¢ 2013 . oH
pagyeT MNOCTOSIHHO pPacTyLLyl0 apMuio
CBOUX Chnyllatenen xvrtamm OTe4YeCTBEH-
HbIX UICNONHUTENEN pa3Hbix neT. B adupe
MOXHO YCNbiLLAaTb MHTEPBLIO CO 3BE3AaMU
3CTpaAbl, CBEXME U aKTyasnbHble HOBOCTW.
B r. Bexxeuke Tsepckon obnactu “Xopo-
wee FM" ¢ 5 aBrycta [OCTYNHO Ha 4acTo-
Te 98,3 Mly, (uctoynmk — URL: http://
vdvbezheck.ru/viewnews/volnu—
horoshego—fm—teper—mogut—
pojmat—zhiteli—bezh (24.08.16)).

TOMCK. ®dunuan PTPC “Tomckui
OPTMNL," 22 aBrycrta Havan TpaHCAaumio
paguocTtanumn "Mckatens” B . ToMcke Ha
yactote 90,3 Mlu. MowHocTb nepepar-

yuka — 500 Bt (uctouHuk — URL:
http://tomsk.rtrs.ru/news/read/252/
(24.08.16)).

TYJIbCKAA OBJ1. 1 asrycta ¢punuan
PTPC "Tynbcknin OPTIL" Hayan TpaHcnsa-
uuio pagmocTtaHumm "Munuuenckas Bon-
Ha" B . Edppemose. lNepepatymk MoLy-
HocTblo 100 BT paboTaeT Ha 4actoTe
100,6 My (nctounuk — URL: http://
tula.rtrs.ru/news/read/170/-
(24.08.16)).

3APYBEXHOE BELWAHUE

BbETHAM. Ha caite Pycckoi cnyxo6bt
paguoctaHuun "Tonoc BeeTtHama™ nosisu-
NOCb 0O6bsABNEHME O COKpALLEHUN TPaHC-
naguii: "C 1 ceHtabpa 2016 r. "lonoc
BbeTHama" npuocTtaHOBUT BewaHwe Ha
yactoTe 9890 kf'y, ¢ 19.00 no 19.30 n Ha
yactotax 7280 n 9730 kfu ¢ 20.00 po
20.30". AsTopy pybpukn paHHas UHPOP-
Mauusi 6blna NoATBEPXKAEHA NMCbMEHHO B
OTBET Ha YTOYHSAIOLLMIA BONPOC.

XoTenocb 6bl OTMETUTb, 4YTO 3TO ObiNn
Hanbonee "ypayHble" 4actoTa U Bpems
[ons npuéma nporpaMm B €BPONEenckomn
yactn Poccum (uctoyHuk — URL:
http://vovworld.vn/ru—RU/
OGpaTHas—cBa3b/06bABNEeHUEe—0—



NPUOCTaHOBKE—BeLLaHUA—Ha—HeKo-
Topbix—4yacTtorax/460439.vov
(24.08.16)).

DOUHNAHAONA. Cnyx6a vHOBELAHWSA
duHcKko TenepagumokomnaHum  YLE"
NOKMHYNa KopoTkue BonHbl 31 nekabps
2006 r., octaBwucb B NHTepHeTe n B
HEBGONbWMX HOBOCTHbLIX BbINyCKax no
MEeCTHOMY paguo. ExepHeBHble pyccko-
A3blYHbIE Nepenayy B HacTosiee BpeMs
MOXHO CAnylaTb Ha caiTe KoMNnaHwuu
http://yle.fi/uutiset/novosti/, nx npo-
DONXUTENBHOCTb — BCETO YETbiPe MUHY-
Thl.

B mectHom YKB-gnanasoxe TpaHcna-
LMW Ha PYCCKOM $3blKE MAYT eXeOHEBHO
OOVH pa3 B AEHb HA ABYX pagvokaHanax:
"Yle Radio Suomi” 1 "Yle Mondo", 6onee
nogpobHoe pacnucanuve: http://yle.fi/
uutiset/grafik_veshchaniya/6593850
(24.08.16)).

Xopowero npuéma n 73!

SANEKTPOHHBIE KOMMOHEHTbDI
HA WWW.S-10MITINO.RU

Bcé pna pemoHTa n npon3soacTea
PaAUO3NEeKTPOHHOW annapartypbl,
aBTOMOOMILHOW M ObLITOBOW paauo-
TeXHUKMU.

Mpogaxa oNnToM M B po3HMUY B Na-
BunboHe 546 TK "MuTtuHckuini paguwo-
pbiHOK". Pa6otaem c¢ 9.00 po 18.00
exegHeBHo. loyTtoBas M Kypbepckas
[ocTaBka.

Haw appec: Mocksa, [lMaTHuukoe
wocce, 18, 3 at, nas. 546.

8-905-782-47-71

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

125464, Mocksa, a6. aw. 39.

KBapueBble JieCTHUYHbIE
$dunbTpbl HA YactoTty 30...70 MTI'y.

YacTb 4

XAHO JIOXHU, lepmanns/Poccus, r. Faii OpeH6yprckoii o6.

3a nocnegnue 15 net NosBUNIOCH MHO-

X€ECTBO ObITOBbIX BCEBOJIHO-
BbIX PIY, y koTopbix nepsas
NY — 55845 'y, (y 6onblUmH-
cTBa Ha camomM  pene
55844,5 kl'y). B HUX, kak npa-
BWO, NPUMMEHEHbI ABYXPE30-
HaTopHble dunbTpbl, AYX KO-
TOPbIX MMEET 3HaAYUTENbHOE
4YMCNO NAPA3NTHLIX KAHANOB Ha
ypoBHe ot 12 po 30 b, us-3a
4yero 4acTto CTpagaeTt npuém
cnabbix CTaHUMIA.

Mo cxeme, NokasaHHOW Ha
puc. 3.1, 6bin cobpaH makeT
dunbTpa ¢ 04EHb HUIKUM UM-
nefaHcoM C Lenblo UCnonb-
30BaTb BbICOKYIO [o06poT-
HOCTb pe3oHaTopos. [Mpume-
HeHbl pe3oHaTopbl 55851-24
BbICOKOro kavecTtBa. B corna-
CylOWUX Lenax npuMeHeHbl
BY-TtpaHcdopmaTtopsl 4:1 (no
VMnenaHcy), B pesynbrarte
NONYYUNCA UMNEAAHC OKOJO
12,5 OM. Ha ueHTpanbHOM
yactoTte 55844,5 kl'y nonoca
nponyckauua dwunbtpa —
7 'y (no ypoBHiO -6 Ab),
3aTyxaHue B nonoce nponyc-
kaHma — 5 b (Bknwovas
notepu B TpaHcdopmaTo-
pax). [lpu oTcTpolike Ha
50 kl'u  3arpaxaeHne —
6onee 50 pb (puc. 4.1), HO

Puc. 4.1

Puc. 4.2

NPUCYTCTBYET NapaswuTHbIi PEe30HAHC C
ypoBHeM -46 oBb npu oTcTpoiike Ha
+350 klu. Ans cummeTtpuposBaHus AYX
NpMMEHeHa KaTylwlka WHAYKTUBHOCTU

2,2 mklH, 1 oHa o6pa3yeT B cepeauvHe
KB-guana3oHa napas3uTHbIA pe30HaHC C
yposHeM —-20 ab.

* * *

AuncTtaHunoHHbIE KypcCbl 00yyYeHusn
NPOrpPaMMMPOBAHMIO MUKPOKOHTPOME-
poB STM32, AVR, Arduino, PIC, STM8.

3aHATUS NPOBOASATCS MO 3NEKTPOH-
HOWM NOoYTEe UM C NOMOLLbLIO NPOrpPaMmbl
Skype. ObyyeHne moxeT ObITb Hanpas-
JIEHO Ha pelleHne cTosiwen nepen BamMmum
3agauu.

www.electroniclab.ru/courses.htm

T.+7-912-619-5167

* * *

Kontponnepst GPIB-PCI, USB Natio-
nal Instr., Agilent co cknaga B Mockge.

www.signal.ru

(495) 788-40-67

MNocne naccuBHbIX CMecuUTenein xena-
TENbHO NPUMEHUTL GUNLTPLI C ManbiMu
nortepsMu. [lns 9TOro, Ha Nepeblii B3N,
Hago 06s3aTenbHO MCNONbL30BaTh Bapu-
aHTbl C BLICOKUM MMNEAHCOM N CMUPUTb-
cs ¢ Bbonee LWMPOKOM NONOCOM Nponycka-
HusA. 13 camoro nepeoro 3akasa y MeHsi
ocTanucb pesoHaTopbl 55844-12 ouyeHb
BbICOKOIO Ka4eCTBa, 1 Ha HMX MOXHO cae-
nate GuUnLTP Ha yvacTtoTy 55844,5 'y ¢
NNOCKOW BEPLIMHOM NPOTSXEHHOCTBLIO
13 ku v nmnepaHcom 430 Om. Pe3oHa-
Topbl 55844-12 no A4X n ®YX aksBuBa-

NeHTHbl pe3oHaTopam 55839-
24. CummeTpua A4X ycTaHoBne-
Ha C NOMOLLbIO KaTyLIKN UHAYK-
TuBHocTn 1,5 mklH (EC24), ot
4yero AonNoNHUTENLHO 06paso-
Bancsa nposan —70 ob Ha vyacTto-
Te 55,76 Mly (puc. 4.2).

Mpun pe3ucTneHoOM cornaco-
BaHUM Ha 430 OM nony4unuce
o4yeHb Manble notepu (1,5 ob)
camoro ¢unstpa, obycnosneH-
Hble BbLICOKMM WMMMNEAAHCOM U
Ka4ecTBOM pe3oHaTopos. B aTom
3KCNepVMeHTe Ansi cornacosa-
HUsA ¢ 50-OMHbIM TPaKTOM Npu-
MeHeHbl LC-uenn ¢ gpoccensmum
cepun EC24, koTopble BHeCnn
pononHuTensHele notepu 2 ab.
3ameHa 1x Ha BbICOKOKA4YEeCTBEH-
Hble KaTylWKW WHOYKTUBHOCTU
cHuauna notepu oo 0,6 ob, n B
utore ¢unetp B 50-OMHOM
Tpake nmeet notepu 2,1 ab.

MpuBeném anbTepHATUBHbLIN
npumep, rae GuUNbLTP Ha Pe3oHa-
Topax 55843-24 cpepHero ka-
yecTBa npu umneparHce 180 Om
mmeeT AYX € LEHTPOM Ha YacTo-
Te 55845 klu. MpOTAXEHHOCTb
NJOCKOW BEPLIUHbI YMEHbLUN-
nace oo 10 kly (puc. 4.3).

Mpu pesucTvBHOM cornaco-
BaHUM notepu obunbtpa —
1,7 ob. A Tak kak cornacosaTb C
50-0MHbIM TPakTOM npoLue (co-
oTHoweHue L/C MeHbwe), c

Ka4eCTBEHHbIMW KaTylLKaMu MNONYyYUIUCh
Takxe obwue notepn — 2,1 nb. Ho npu
3TOM N36UPaTENbHOCTL HAMHOTO NyyLle.
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MNpu MoaepHU3aLmMm Moero npu-
émMHuka TECSUN S-2000 a pewwmn
OCHOBaTeNbHO nepepenatb TpakT
nepsoti MN4. MNo utoram Bcex akcne-
PUMEHTOB C KBapueBbiMyU punbTpa-
MW S pelwwun yCTaHOBUTb Nocne
nepsoro cmecutens ¢ounetp QF6,
nocsie 4Yero curHan ycunueaetcs B
Manowymsawem n nuHenHom YNy
(6e3 APY). Mexay atum YMNY u BTO-
pbiM CMEecuTeNeM yCTaHOBNEH BTO-
poin duneTp QF3. B npouecce ux
HanaxvBaHWa NPOSIBUINCL HEKOTO-
pble BaXHbIE MOMEHTbI U 3aKOHO-

Puc. 4.4

Puc. 4.6

MEPHOCTH, KOTOpblE MOXHO CMEeno pac-
NPOCTPaHUTL Ha Apyrue NPOeKTbI.

DunbTpbl 4ONXKHBI BbIIKM "NONacTb” Ha
yacToTy 55844,5 kl'u. A4X gonxHa 6bITb C
NIOCKOM BEPLUMHON NPOTAXEHHOCTBIO HE
meHee 9 kly (gns AM co cnekTpom Ao
4 kl'u), nonoca NponyckaHUsa o YPOBHIO
-3 nb — He meHee 11 kly. Takne napa-
MeTpbI BbibpaHbl Kak KOMNPOMUWCCHbIE ANs
xopouwero npuéma AM un SSB, a Takxe
SDR ¢ HeGonblwnMn OrpaHnyeHnsaMm no
Kpasim cnekTpa.

CHavana 6bin1 NnpoBepeHbl pe3oHaTo-
pbl 55845-24, 55844-24 n 55843-24 Ha nx

Puc. 4.3

Puc. 4.5

Puc. 4.7

npUrogHocTb B 3TUX dunetpax. Cnepyet
HaANOMHWUTb, 4TO MNONOXEHWE Hu3Ko4yac-
TOTHOro ckata AYX BO Bcex dunbrpax
M3MEHUTb O4eHb CNoxHo. Okasanock, 4To
c pe3oHaTopamu 55845-24 Bce ykasaH-
Hble NapamMeTpbl NONyYUIUChb "BNPUTBIK".
C pesoHatopamu 55844-24 unn 55843-24
dunbTp 6ygeT Ha 1...3 klMy wupe, noaTomy
019 HAAEXHOrO NOBTOPEHMS U NPU Manom
onbiTe 1 peKkoMeHayto paboTaTb C HUMW.
®dunbtp QF3 Ha pesoHaTopax 55845-24
cpasy npuHsn Tpebyemyio dopmy AYX.
HecmoTtps Ha 60nblION HAKONNEHHbIN
OnbIT, 8 BCerga NnpuaepXxusalock onpeae-

NEHHOW nocneposBaTenb-
HOCTW onepauun nNpu Ha-
naxueaHun: noabop peso-
HaTOPOB NO BTOPUYHLIM
napameTpam; pPe3nCTUB-
HO€ COornacoBaHWe; CUM-
METPUPOBaHME U B KOHLE
cornacoBaHve no MOLLHO-
ctn. 9710 no3sonmuT m3be-
XaTb OLLMOOYHOrO BapuaH-
Ta, NPU KOTOPOM NOAYYUT-
ca Tpebyemas AYX, HO
noTepu B NONOCE NPONyc-
KaHus 6onbluve, a PUX —
coBceM "kpusasn”.

B nuHeinHom macwtabe
(puc. 4.4) BuagHO, 4TO

M3roTOBNEHHLIN PUNbTP (MMNegaHc —
140 Om) BbiNONHAET Tpebyemyio 3agady,
HO C O4eHb ManbiM 3anacom. CpegHumu
NOACTPOEYHbIMU KOHAEHCATOPAMU MOXHO
TONbKO "nepepngurath” npasbli ckat AYX,
a nesblit ckaT XECTKO "npuBA3aH” Bbl-
6paHHbIM paHee umnepaHcom. lMpu npa-
BUIbHOM COYETaHUW 3TUX YCIOBUIA MOXHO
KpaHUMU NOACTPOEYHBIMU KOHAEHCATO-
pamu KOppekTupoBaTtb GOpMYy BeEPLUMHbI
OT BbINYK/OW A0 BOrHYTOW, 1 OHA BCeraa
6yaeT cuMmmeTpuyHasn. XopoLwo npopabo-
TanTe 3TOT MOMEHT, OH NOTOM NPUroAUTCS
npu HanaxueaHun dunstpa QF6.



B norapuédmnueckom macwTtabe B
nonoce o63opa 100 kly AYX dunsTpa
nokasaHa Ha puc. 4.5. MuHumym npu
oTcTpoike —45 kl'y, 06ycnoBneH cMMMeT-
pVpYIOLWEN KaTyWKON MHAOYKTUBHOCTU, 3a
cuyéT KoTopoi AYX oo yposHa —35 ab nme-
€T CUMMETPUYHbIE CKaTbI.

MpoBepka Ha Hannyme NapasnTHbIX pe-
30HAHCOB Nokasana Xopoiuni pesynstaT
(puc. 4.6) 6naropapa npeasapuTeNbHO-
My oT60py pe3oHaTopoB. Cneayert otme-
TWUTb, 4TO NoaaBneHne 46 ob B 6anxHen 30-
He 3a NoJsI0CoW NPOoNyCcKaHnsa MoryT obec-
neunTb Oaneko He BCEe MPOMBbILLIEHHbIE
GUNLTPLI HA ABYX—YETbIPEX pe30HaTopPax.

B camom dunbTpe n3-za cummertpu-
pylowen KaTylwkn MHAYKTMBHOCTWM ob6pa-

Puc. 4.8

Puc. 4.10

30Banacb napaswuTHas nosioca nNponycka-
HWA Ha yacToTe 28 MIy Ha ypoBHe —15 ab.
Mocne HacTponkn BeixogHoro LC-KoHTypa
B YINY 3T0T pe3oHaHc Obin nogasBneH Ao
ypoBHA -27 ob (puc. 4.7).

M3 nonyy4eHHbIX pe3ynbTaToB MOXHO
caoenaTb MOCMNELWHbIA BbIBOA O TOM, 4TO
dunetp QF6 6yneT 60nee y3KONONOCHbLIM
1 B UTOre NOCTaBneHHan 3aaadva He byaer
BbiNONHEHa, a PIMY nonyunt cnauwkom
y3knn GunbTp. Ha camom aene ato He Tak.
Jns nosicHeHns 3TOro Hapo NOCMOTPETL
Ha cxemy dunbtpa QF6 (cm. puc. 3.4).

B e€ cepeanHe eCTb KOHOEHCATOPHbLIN
y3en C4—C6, KOTOpbIA MOXHO MHTEP-
NPeTnpoBaTb Kak CTbIKOBOYHbLIN MEXAy
asyms dunstpamn QF3. Ecnun koHpeHca-
Topbl C4 n C6 3amMeHnTb NPOBOJSIOYHOWN
nepemMbiukon, ¢unbTp OyaeT kak ogHa
O[HOPOZHAs Lienoyka oanHaKoBbIX pe3o-
HaTopoB, kKoTopas obecneunTt yskyilo n
BbiNyknyto AYX (xopowo ana aHannaaTo-
pOB CnekTpa) Npn ManoMm mmnegaHce. A
yepes y3en CTbikoBkn aBa ¢punstpa QF3
6yayT B3auMoOencTBoBaTb Kak ABa CBS-
3aHHbIX LC-koHTYpa. MNpwn onpenenéHHon
CBSI3N KOHTYPOB CyMMapHas nonoca npo-
nyckaHua paclwmpsercs, Hanpumep, C
nposanom 3 Ab B LEHTpEe OHa CTaHeT Ha
40 % wwnpe. 3TO O3HAYaET, 4TO eCnn cae-

Puc. 4.9

Puc. 4.11

natb punbTp QF6 € TEM Xe nMnepgaHcom,
Kak ny QF3 (140 Om), nonyynTcsa wmpuHa
nonocbl nponyckaHus He 10 «kly, a
13...15 kl'u. Ho nonoca pacwunpsaeTca 3a
CYET CMeuweHna npaBoro ckata AYX.
Moatomy A Havan HanaxueaHue ounbTpa
QF6 Ha pe3oHaTopax 55845-24 ¢ nmne-
paHcom 100 Om, a B ntore noay4mnoch
110 OM. Ha puc. 4.8 (nMHelHbIR Mac-
wTab!) BUAHO, YTO 3a CYET YMEHbLUEHUNA
nMmnepaHca u NeBbli ckaT CABUHYNCA OT
ueHTpa, n AYX TO4HO yxe He 6yaer
"BNPUTBLIK".

Xopowo BuaHa aByropbas ¢opma
AYX — 370 1 ecTb "3acnyra” KOHAeHcaTo-
pa C5. Ewe pa3 HanoMHWM, 4TO KOHAEHCA-
Topbl C4—C6 "oTBevaloT" 3a dopMy Bep-
wuHbl. KonpeHcatopammn C2, C3, C7 n C8
N3MEHAIOT NONOXEHWe NpaBoro ckara.
Mpn nNpaBuAbHOM COYETAHUM UMNEfaHca
1 NONOCHI NPONYCKaHUA C MOMOLLbIO Kpawn-
HUX KOHAEHCATOPOB WM3MEHSAIOT BbINyK-
NI0CTb BEPLWUHbI. HeBepHO BbiOpaHHbIN
MMnNenaHc Bbi3biBaeT OOwWniA "HakIoH"
BEPLWHbI, NP HabpaHHOM ONbiTe 3TUM
MOXHO nosb3oBaTbea (CM. puc. 3.8). Ecnn
oTkasartbcs oT npuéma SDR, ¢ nomousio
KpamHMX NOACTPOEYHbIX KOHAEHCATOPOB
MOXHO ByAeT NonyunTb naeanbHO POBHYIO
BEPLUMHY NPOTAXEHHOCTLIO 8...9 K.

CuMmMeTpupylowmne KaTywkn MHAYK-
TUBHOCTW caenann ceoé aeno. A4X nony-
ynnacb CMMMETpUYHON (puc. 4.9). Mpo-
Bepka Ha ux peaoHaHcbl B KB-agnanasone
BblAasia MHTEPECHbIN MOMEHT UX NyYLLIEero
nopasneHns (puc. 4.10) po ypoBHSA
-60 nb6. Ana 3atoro 6bINO AOCTATO4YHO,
4yToObl WHAYKTMBHOCTb 3TUX KaTyllek
HEMHOro OTAnYanach, B pesysnsreTe pe3o-
HaHCbl pasownucb. B coyetanum atoro
¢duneTpa ¢ LC-kOHTYpOM B cmecutene
vnn YMY 3Tn pe3oHaHCbl COBCEM nepe-
cTatoT 6bITb NPOBEMON.
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Mocne cornacoBanua dunetpa ¢ Y4 ¢
nomowbto LC-koHTypa nopasneHve 3a
nonocon nponyckaHus crtano 6onblie Ha
10 ob, 370 BO MHOrOM fano NpuMeHeHne
3/1eMEHTOB A1 NMOBEPXHOCTHOrO MOHTA-
xa. Tonbko Ha ypoBHe 70 nb yBnaum nep-
Bble "nasenkn” (puc. 4.11).

Puc. 4.12

Puc. 4.14

Hackonbko MOXEeT BbIpy4YnTb GUnbTp
QF6 B cnoxHoWn 3dupHOn 06CTaHOBKE,
yBuamm Ha puc. 4.12 (nonoca o63opa —
50 kly). Mpwn ovcTpoitke Ha +20 kly, no-
naeneHne — yxe 6onee 60 b, npn unc-
NOSIHEHNN HA ABYXCTOPOHHEW NevyaTHOWn
nnate 6€3 MeTanIn4Yeckomn IKPaHNPOBKN —
He meHee 70 pb.

B koHue paboT s BKNtOYNA BECb TPAKT C
ABYyMS GUALTPaAMN 1N NOAYYUN CKBO3HYIO
AYX B nuHenHomMm macwTtabe (puc. 4.13).
Mol yBuanm y€tkoe cnoxexnne apyx A4X
(cm. puc. 4.4 n pwuc. 4.8), HepaBHO-
MEPHOCTb Ha BepLWHE He npesblaeT
+0,5 nb, nonoca nponyckaHua No ypos-
Hi0 -3 ob — 11 klu. C Taknmun napamet-
pamMu NoCTaBneHHas 3ajadva yCnewHo
peweHa. lMpun otcTponke Ha *10 kly
3aTyxaHne — He MeHee 35 b, 4TO BO
MHorom ob6nerunt paboty PIMY B paano-
BellaTenbHbIX gmnanasoHax. K coxane-
HWIO, MOW N3MepuTenbHble NPUBOPLI He
NO3BONAOT N3MEPATL NoaasneHne 6onee
70 pb. Ho namepeHuna maketa ounbtpa,
cobpaHHOro Ha nevyaTtHoOW nnaTte pas-
mepamn 40x80 mm, ¢ nomMolbio nora-
pndmMmMyecKoro AeTekTopa Ha MUKpocxe-
me AD8307 nokasanu, 4TO UTOroeoe 3a-
rpaxaeHune pocturaet 80...90 pb 6e3

cneumanbHOW 3KPAHUPOBKK. 3TO yxe
"urpa" B nure npodeccnoHanos!

B ¢unbrpe QF3 6binn ycTaHOBAEHbI
koHpoeHcaTopbl C1=C4=15ndnC2=C3=
= 27 n®d 6e3 cMMmMeTpupyloLwen KaTyL-
KN MHOYKTUBHOCTU. [locne eé yCcTaHOoBKM
C1l=C4=18ndPnC2=C3=40nd. B

Puc. 4.13

Puc. 4.15

dunbTpe QF6 ¢ kaTywkaMm NHAYKTUBHOC-
T no 1,5 Mkl'H EMKOCTb KOHOEHCATOPOB
6bina Takon: C1 =C9 =18 nd; C2=C8 =
=40n®d; C3=C7 =50nd; C4 =C6 =
=120 nd; C5=22 nd.

Ecnu npumennTb pesoHaTopbl 55844-24,
mMneaaHc GunbTPOB cTaHeT Gonblie Ha
10...20 %, nonoca NponyckaHus pacium-
putcsiHa 1...2 kl'u. CummeTpns A4X name-
HUTCH HE3HAYUTENBHO.

OTOT NpuMep A HEe PEKOMEHAYI ANns
obuLero NpakTMYeckoro NpUMeHeHus B
KaTeropumn "rotosble peuenTbl” HECMOTPSA
Ha OT/INYHBIN pe3ynbTat. CunTato, 4To 3TOT
npuMep nokaabiBaeT Npeaen AaHHON Tex-
Honoruwn. 3arpaxgeHne npyn 60bLWOoN OT-
CTpoOlike yxe Hukak He 6yaet 6Gonee
100 ab, Ana 3TOro HyXHb! KAa4eCTBEHHbIE
pe3oHaTopbl C MasibiM COMPOTUBIIEHNEM
(nobpoTHOoCTb Q = 40000), 1 He dakT, 4To
BCE 3aKa3aHHble B OHOWN NapTun pe3oHa-
Topbl 6yaeT Taknmn. Hactporika Tpebyet
ymesnbix pyk 1 onbita. B dpunerpe ¢ umne-
paHcom 120 OM NpuMeHeHbl BOCEMb pe-
30HaTopoB 55844-24 BLICOKOrO kayecTsa
(cMm. puc. 2.9), ero YX nokasaHbl Ha
puc. 4.14.

Pe3oHaTopbl ans dunbtpa NpoBepsitoT
13 BCEW NapTuM Ha HecoBnageHue napa-
3UTHBLIX PE30HAHCOB U Ha Manoe AuHaMn-
yeckoe conpoTtueneHne. CHavana Hapo
MUCKITIOUYNTDL 3K3EMNAAPbLI C 3aBbILLUEHHbIM
CONPOTMBAIEHMEM, NOTOM YXeE OCTaBUTb
KBapLbl NO HECOBNALEHUIO PE30HAHCOB,

npn atoMm "6an3Heubl” yCTaHaBAMBaOT
CUMMETPUYHO No cxeme. Ecnn pe3oHato-
pbl nogobpatbe U No coBnageHnio F.., TO
MOXHO MNOAy4YUTb GUALTP C KPYTbIMU 1
CUMMETPUYHBIMU CKaTamu.

B nepBom BapuaHTe 6binn yctaHoBne-
Hbl CUMMETPUPYIOLLNE KaTyLWKN NHAYKTUB-
HOCTN NapasieNlbHO KpanHUM pe3oHaTo-
paMm, Kak 3TO pekoMeHayoT ans GunbTpoB
no yactotbl 10 MI'u. Okasanocsb, Ha npak-
TUKE 3TO HEMHOrO KOHGANKTYET C y310M
cornacoBaHusa N uckaxaet GopMy BepLIn-
Hbl AYX. MNMoaTomy apoccenn B utore oka-
3anMcb y BTOPOro M npepnocnenHero
pPEe30HATOpPOB.

Mpwn oTtcTpoiike Ha *15 kly, nopasne-
Hue powno yxe ao 60 ab, notepw B nono-
ce nponyckaHua — 6 ab, NPOTAXEHHOCTb
poBHOWM yacTn BepwmnHbl — 10 kl'y, K03d-
OULMEHT NPSMOYTronbHOCTY Mg/ = 2. ITOT
dUnbTp MOXET paboTaTb B TpakTe Nnpuéma
AM-curHanoBs B nHTepeane TemnepaTypbi
0...+40 °C »n npu nepecTpoiike BTOPOro
retepoguHa Ha 1 kl'u. CkpyrnéHnas dop-
ma AYX obecneynT NpuémM y3KONoNOCHON
YM (12 kl'y) C ManbiMn NCKaXeHNaAMK, ec-
1 BTOPOW reTepoAVH He NepecTpanBaeT-
cs. IMNynbCHbIE NOMEXN MOXHO AETEeKTUN-
poBaTb Ha poHe nonesHoro SSB-curHana



ansa nx nocnepywowero apheKTnBHOro
noaasneHns.

OTtevecTBeHHble KB-npnémHukun, pas-
paboTaHHble B 90-e roabl NpoLUNIoro Beka,
MMeIoT yacToTy nepsoi MY okono 60 My
(Hanpumep, 65128 kl'y B PIY "Bpurantn-
Ha" n "P170M"). B HUX Mbl UMeemM aeno ¢
NpsAMbIM NOAKMNOYEHNEM GUNLTPOB K Nac-
CUBHLIM CMECUTENAM, HO 3TO Xopollee
HamMepeHne He [ano NPeBOCXOAHOro pe-
3ynbraTa No Heckonbknm npuumHam. C
CerofHsiLHen anemeHTHon 6a3on n npo-
BEPEHHbIMU CXeMaMn 3TO HEeTPYAHO wucC-
npaBnTb, OAVH U3 KNIOYEN K yCnexy — noa-
xoAsaLme keapueBbie GUNLTPbI.

Puc. 4.16

[ns ycTaHOBKW cpady nocne naccws-
HOro cMmecuTens npepnaraeTca GUALTP
QF3, ero YX nokasaHbl Ha puc. 4.15. OH
nMmeeT masble notepu npu "yaobHom"
nmnegaHce Tpakta 200 Om. MNMpuMeHeHbl
pesoHaTopbl 60214-24. Mpn aToM NpoTa-

XEHHOCTb POBHOW BEPLINHLI — OKOMO0
10 Iy, 4TO AOCTATOYHO AN COBMECTHOMN
paboTtel ¢ AM®D ¢ nonoco NponyckaHus
12 «kl'y, BO BTOpPOIN MNY. PUnbTP M3Ha4aNLHO
1“MeeT XOpPOLUYD CUMMETPUIO, N CUMMET-
PUPYIOLLYIO KaTywKy WHAYKTMBHOCTW na-
pannenbHo cpeaHeMy pe3oHaTopy MOXHO
He ycTaHaBnMBaTb, YTO PE3KO ynyuyilaer
1n36mMpaTensHOCTL N0 BCEMY Anana3oHy OT
HY oo 100 My,

3atyxaHue camoro ¢unsTpa B Nonoce
nponyckannsa — 3 ab, 4To eweé npuemne-
MO, ecnn 3a GunbLTPOM ycTaHoBneH MLUY
¢ 60/bWMM ANHAMNYECKMM ONana3oHOM.
B atom npumepe He Obiin 0OHaAPYXEHb!
noboYHble pe3oHaHckl A0 ypoBHa —50 ab.

®unetp QF6 ¢ nmnepgadcom 180 Om
cobpaH Ha wecTn pesoHaTopax 60213-24.

Puc. 4.17

OH MoxeT ycnewHo pabotatb COBMECTHO
¢ OM® c nonocon nponyckanma 12 klu,
KOTOpbIA ycTaHoBneH B PITY. Ho Tak kak
3Ta nonoca B P-324 npepHasHaveHa ansa
npnéma YM, BepLumHa octasfieHa C Heko-
Topou BbiNnyknocTbio (1,5 aB) 3a cuér

PaavnoBewarenbHbIN

KB-npuémHuk c Q-ymHoxurtenem
C. AOJIrAHOB, r. Bapabmnxuck Hosocubupckoi o6n.

aanonNpMEMHNK npeaHa3HayvyeH [na
NpMEémMa Ha MarHUTHYIO (PaMOYHYyIO)
aHTeHHyY nepenay KB-pagnosewatenbHbiX

cTaHumMi B ananasoHe 4acTtoTt 9,2...18 My
(ananasonbl 31, 25, 19 n 16 meTpoB).

YMEHbLWEHNA EMKOCTN KPamHWUX KOHOEH-
catopoB. C pe3NCTUBHBLIM COrNacoOBaHNEM
dunbTp MMeeT 3aTyxanume 5,5 ob npun npn-
MEHEHUN KEPaMUYECKMUX NOACTPOEYHbIX
KOHAEHCATOPOB. JTO 3HAYEHNE CHUXAEeT-
ca 0o 5 ab, ecnn NpMMEHUTL KOHAEHCATO-
pbl C BO3AYLHbLIM AU3NEeKTPUKOM. 3aMeHa
B uenax cornacoBaHua (¢ 180 Om Ha
50 Om) ppoccenein  WHAYKTUBHOCTbIO
0,22 mkl'n (EC24) 6onee kauyecTBEHHbIMU
cHuxaeT notepn ¢ 1,9 no 0,4 nb. B ntore
3a CYET NpUMeHeHNs 6onee Ka4eCTBEHHbIX
371EMEHTOB MOXHO BbInrpath 2...2,5 aob no
CPaBHEHWIO C "0ObIYHLIMWN" KOMMOHEHTa-
Mn. 3atyxaHune B 50-oMHOM TpakTe B Mo-
noce NponyckaHnsa ymeHbwmnnocs ¢ 7,5 nb
(6t0OKETHbIE KOMMNOHEHTHI) A0 5,8 b B
KayecTBEHHOM mucnonHenun. A4X pgocrta-

TOYHO CUMMETPUYHas, Aaxe 6e3 cuMmeT-
pupylowmx anemeHToB (puc. 4.16), na-
pa3nTHblE PE30HAHCHI NOAABNEHbI HE Me-
Hee yeM Ha 56 ab (puc. 4.17).

CobpaH OH Mo CxeMe NPSMOro YyCUNEHNs 1
COAEPXUT PamMoUHyto aHTeHHY WA, yMHO-
Xutenb [OOBPOTHOCTM Ha TpaH3UcTopax
VT1, VT2, ycunutens PY Ha TpaH3ncTopax
VT3, VT4, petektop (VD2) n npeasapun-
TeNbHbIN yennuTtenb 34 Ha NONEBOM TPaH-
3nctope VTS5, ¢ BbIXOAA KOTOPOro (Bep-
Hee, C ABWXKa NEpPEeMEeHHOro pesucropa
R24, BoinonHsowero GyHKUMIO perynaTo-
pa rpoMkocTn) curHan 34 noctynaeT Ha
BXoA4 ycunmtena mowHoctn 34. YMHO-

|
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cobolt Tak Ha3blBaeMbIi KACKOAHbLIA YyCn-
nmMTenb Ha TpaHaucTopax VT1, VT2.
EAMHCTBEHHLI PE30HAHCHBIN KOHTYP Npu-
€MHMKa, 00pa30BaHHbI MarHUTHON (pa-
MO4YHOI) aHTeHHon WA, KOHAEHCATOPOM
nepemMeHHon émkoctn C9 n coeiMHEHHbIM
NoCNefoBaTesibHO C HUM MOCTOSIHHBIM
KoHaeHcaTtopom C6, BKIIOYEH B KOMNek-
TOPHYIO Lenb TpaHanctopa VT 1. Ero Bbico-
KOE BbIXOOHOE COonpoTuBsieHue notpebo-
Baso0 MCNOSb30BaTb B AenuTesne uenu
NONOXUTENLHON 06PaTHONM CBA3N KOHOEH-
caTopbl Manon émkoctn C4, C5. Ha-
CTpOMKa Ha paguocTaHuMn OCyLLecTB-
N9eTC  KOHAEHCATOPOM MEpPEeMEHHON
émkoctn C9, Kk nopory rexHepauumn ycT-
PONCTBO NOABOAAT NEPEMEHHBIM PE3NC-
Topom R2. Pesnctop R6 obecneumsaer
6onee NnaBHbIM NOAXOA K NOPOry reHepa-
umn, koHpeHcatop C4 onpepenset y4ya-
CTOK NoAxoAa K reHepauun.

Yeunutens PY (VT3, VT4) ocobeHHoC-
Tei He nmeeT. Nepembliukamn S1 1 S2 kop-
pekTnpytoT ycuneHne. KoHTponbHasa Touka
KT1 npeaHa3HayeHa ona nNpoBEPKN HaNU-
s caMoBO30OyxaeHusa B ycunutene. Ha-
rpy3Koin ycuamTens SBAseTcs WMpoKono-
NOCHBIN TpaHchopmaTop T1. C ero obmoT-
kn I PY curHan noctynaert Ha aetekTop, a
LEeMOLYNNPOBAHHbIA CUIHAnN C ero BbIXoAa
yepe3s ¢unetp C16R15C17 u uenb
R19C18 — Ha BXxOA NpeaBapuUTENbHOrO
ycunutensa 34, cobpaHHOro Ha Nonesom
TpaHanctope VT5. Ons NOBbILWEHNA YyB-
CTBUTENBLHOCTN AeTekTopa Ha auop VD2
nopaHo cMewaiouwee ero B NPAMOM
HaNpPaBfiEeHNN HaNpPsXEHUE NONOXUTENb-
HOW nonspHocTn ¢ penutens R16R17.

Ana paboTbl C NPUEMHNKOM NPUTrOAEH
noboi yeunutens mowHocTn 34 (YM34) ¢
HanpsxeHnem nutanna 12 B n HoMuHanb-
HbIM BXOOHbIM HanpsixeHuem 0,5...0,7 B.
AsTOp ncnons3osan YM34 ot aBTOMO-
6unbHo MarHuTonel "TpoaHo 303".

Ana nutaHma npuémHmnka Heobxoamm
MNCTOYHMK MOCTOAHHOIO TOKAa HAMNPSXEHWU-
em 12 B, nyywe cTabunn3mpoBaHHbIN,
CNOCOBHbIV NNTaTb Harpy3ky Tokom Ao 1 A
(3aBMCMT OT MCMONb3YyEMOro ycunuTens
MowHocTn 34).

Ocoboe BHMMaHwe cnepyeTt yoenuTb
N3rOTOBIEHNIO PAaMOYHON aHTEHHbl. Eé
YCTPOWCTBO NOKa3aHo Ha puc. 2. Pamka 4
COrHyTa M3 anioMuMHMeBOn Tpybkn ama-
mMeTpoM 10 MM. XKECTKOCTb KOHCTPYKLNK
npnaaeT kapkac, COCTOAWNIA N3 ckne-
E€HHbIX Mexay cobon asyx nap peek 1 n 2.
Ona dukcaumm Tpybkn Ha kapkace ¢ TpEx
€ro CTOPOH B pelikax MMelTCsa NOSyKpyr-
nble Nasbl, C HeTBEPTON — OTBEPCTUSA Ana-
meTpom 11 mm. B koHuax Tpybkm npo-
CBepJieHbl OTBEPCTUS NO4  BWHTbLI 5
(M4x16), ¢ NnoMOLWbI0O KOTOPLIX (a Takxe
raek 7) K HAM KpenaTcsa nnaHka 9 1 MOH-
TaXHble nenecTkn 8 ons npunamnky NpoBo-
[OB, COEAMHAWNX aHTEHHY C nnaTon
yMHOXUTENss Ao6poTHOCTU. Pelikn n3ro-
ToBneHbl n3 BN TonwmHon 10 mm, nnax-
Ka — W3 CTEKNoTeKCcTonnTa TONWWHOWN
5 MMm. B mecTax conprkOCHOBEHUA C Kap-
KacoMm Ha Tpybky 4 HaaeTbl OTPEe3kn Nonun-
BUHUAXNOpMAHON Tpybkn 3. Ans kpenne-
HUS aHTEHHbl B KOPMyce MNpuEMHUKa B
HWXHEW (No yepTexy) 4acTn peek 1 Takxe
C NOMOLLbIO BUHTOB C rankamm 3akpenne-
Hbl Me6enbHble yroskn 6.

[Jetann npuémHuka pasmelleHbl Ha
TPEx npartax M3 CTeknoTekcTonmTa: Ha
OLHOW N3 HUX CMOHTUPOBAH YMHOXWUTENb

N

"ti‘_f

Puc. 2 9 7 8 5 7 6 5

DOBPOTHOCTW, Ha ApPYyro — ycuanTens
PY, peTtekTop 1 npeaBapuTenbHbIN yCunmn-
Tenb 34, Ha TpeTbenn — YM3Y. MoHTax
OAHOCTOPOHHMUIA HABECHOW, NO BO3MOXHO-
CTN KOPOTKMMW NPOBOAAMM.

Kopnyc npuémHuka pekomeHayeTcs
N3roToBUTL N3 AUNINEKTPUYECKNX MaTe-
pnanos. Ero BHyTpeHHWe pa3mepbl 3aBu-
CcAT OT rabapuToOB PaMOYHOWN AHTEHHbI,
waccu, Ha KOTOPOM YCTaHOBMIEHbl MOH-
TaXHble NnaTtbl, U 0T TOro, yCTaHOBNEHA NN
OVHaMMyeckas rofioBka, Ha KOTOPYlo
npegnonaraeTcsa cnywartb nepepayv, B
Kopnyce unu oHa 6yaeT HaxoaMTbCs BHE
ero. KomnoHys getanu v y3nbl NpuémMHuka
B KOpnyce, cneayeT nocrapaTbCa pas3me-
ctnTb KMNE BO3MOXHO 6anxe K aHTEHHE 1
nnare yMHoXuTensa 4o6poTHOCTW.

Kpome yka3aHHbIX Ha Cxeme, B YMHO-
xuntene pobpoTtHoCcTM n ycunutene PY
NPUMEHUMbI KPEMHWEBBLIE BbICOKO4ACTOT-
Hble TPaH3UCTOPbl C ManblM YPOBHEM
COBCTBEHHbIX LWYMOB. NoneBon TpaH3nc-
Top VT5 — C n301mpoBaHHbLIM 3aTBOPOM,
KaHanoMm n-Tuna n Hanps>XKeHNem OTCeukun
okono 2 B. Avon VD2 — no6oii kpemHme-
BblA BbICOKOYACTOTHbIN. Pe3anctop R2 —
rpynnbl A (C IMHENHON 3aBUCUMOCTbBIO CO-
NPOTMBAEHNA OT yrna noBopoTa ABMXKA).
KMNE C9 ¢ BepHbepOM — OT apMENCKoro
KB-npuémuuka P-311. MNoponaéT nobdon
ApYron C BO3AYWHbLIM ON3NEKTPUKOM W
nepekpbiTMemM No €mMKOCTM He MeHee 18
(Nnpn TakoM 3HayeHun koadpopuuneHta
nepekpbiTUa kowaeHcatop C6 wcknto-
yatoT). TpaHcdopmatop T1 HamoTaH Ha
depputoom (100HH) konbueBOM MarHu-
TONpoBOAE BHEWHUM AnameTpom 10 mm.
O6moTka | copepxunT 40, a Il — 15 BuTKOB
nposoaa N3B-2 0,21.

HanaxnBaHne NpnémHmnka Ha4ymHaioT C
NPOBEPKN PEXMMOB paboTbl TPAH3UCTO-
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POB MO NOCTOSIHHOMY TOKY. YKa3aHHbIe Ha
CXeMe 3HAYEHUS HanpsXeHus Ona TpaH-
3UCTOPOB YMHOXUTENS [0OPOTHOCTU
(VT1, VT2) namepeHsl npubopom L4353
npu HaNpsxeHnn NnuTanua 12 B n cpegHem
NONOXEHNN ABUXKA NEPEMEHHOr0 pe3unc-
Topa R2 (B ckobkax ykasaHbl 3HAYeHUS
HaANPSXEHUS NPU ero MMHUMasbHOM CO-
npoTUBAEHNN). PexnmMbl TPaH3NCTOPOB
ycunutena PY (VT3, VT4) n npeasapu-
TensHoro ycunutena 34 (VT5) namepeHsol
nNpu 3aMKHYTOM HaKopOTKO BXOAE.

Ons npoBepkn paboTtbl ycunutens PY
aHTeHHY WA1 0TCOEANHSIOT OT YMHOXUTE-
N9 A0O6POTHOCTN M NOAKNOYAIOT K BXOAY
ycunuTens, kak nokasaHo Ha pwuc. 3.
CocCTosiLLyl0 N3 0QHOrO BUTKA KBaapaTHOM
GOpMbI KaTyuwlky CBA3M C aHTEHHOW L,
M3roTaBnMBaloT U3 MEeAHOW NPOBOJSIOKMN
anameTpom 2...3 mm. Moaknioums ABUXOK
nepemeHHoro pesunctopa R24 k Bxopy
YM34 (Ha BCAkuIA cnyyvan yepes KOHAEH-
catop émkocTtbio 0,1—1 Mk®D, ecnu He-
M3BECTHO, MMEETCSH NN Ha ero Bxoae pas-
BA3bIBAIOLNI KOHAEHCATOP), Hano NonMbl-
TaTbCA, NepecTpamBas NPUEMHNK KOHAEH-
catopom C9 n noBopaumBasi aHTEHHY
BOKPYr BEPTUKASNIbHOWM OCU, NPUHATL Nepe-
Aayn MOLWHbIX paamocTaHumn KB-gnana-
30H0B. [pn 3TOM cnepyeT yunTbiBaTb, H4TO
npném B KB-ananasoHax 3aBncuT oT Bpe-
MEHU roga n CyTok, a Takxe OT noroapl.
Tak, NpoxoxaeHne paanoBosH B Ananaso-
Hax 31 n 25 MeTpoB yA0BNETBOPUTENBHOE
1N OHEM, 1 Houbio, a BOT 19- n 16-meTpo-
Bbli Anana3oHbl — TUNWYHO OHEBHblE, B
HUX XOPOLWO CAbIWHbI AanbHUE paamo-
CTaHLMN, PACMONOXEHHbIE HA OCBELLEH-
HOW TEPPUTOPUN 3EMHOIN NOBEPXHOCTW.

Ecnn HanpsaxeHne B KOHTPOJSIbHOMU
Touke KT1 meHbLue 0 (4TO cBUAETENbCTBY-
€T 0 camoB030yxaeHun ycunutens PY), To



BHavasne youpalrT nepembluky S1, 3atem,
ecnm HeobxoamMmo, S2 n (Mam) MeHsoT
MecTaMu BbIBOAblI NEPBMYHOW UAN BTO-
puyHOI 06MOTKN TpaHchopmaTopa T1.
Y6eamBwmnce B paboTocnocobHOCTN
ycunutens PY, BoccTaHasnneaioT coean-

WA1

K Bxoay ycunuten

Puc. 3

HeHns KME n aHTeHHbI C NNaTon YMHOXN-
Tens no6poTHOCTM 1 NpoBepsitoT paboTy
NPUEMHNKA B LLEENOM. YCTaHOBMB ABUXOK
nepemeHHoro pesucrtopa R2 B nonoxe-
HWE, NPU KOTOPOM NPUEMHUK BAN30K K
nopory reHepaumn, nepectpamsatoT ero
no Avana3oHy A0 Tex nop, noka He 6yneT
NpUHATaA nepejaya MHTepecylowen pa-
[NOCTaHLMK, NOCSIE Yero yTO4YHAIOT NON0-
XEeHne ABUXKA pe3ncTopa A0 NosyYyeHns
Hanbonee rpoMKoro U YUCTOro npuema.
Ecnn ycunenne Ttpakta 34 upeamepHo
BESIMKO (Nepepayn 3By4aT C UCKaKEHNA-
Mn), ybupatoT nepembiuky S3.

Mpnbop ona Tectun-
pPOBaHNA 3NEKTPOHHbLIX KOMMNOHEHTOB
(TpaH3nCTOopbI, ANOAbI, TUPUCTOPbI, KOH-
[eHcaTopbl, Pe3NCTOPbI, MHOYKTUBHOCTH
n ap.) "TPAHSUCTOP TECTEP-M2" —
2550 py6.

— Habop petanen kopnyca TpaH-
ancrtop Tectepa-M2 — 525 py6.

3BOHUTE! 3AKA3bIBAUTE! MNo
Homepy 8 (916) 029-9019 ¢ 9-30 po
18-00 MSK, no e-mail: zakaz@dessy.ru
nnu Ha cate www.dessy.ru

Bynete B MockBe — 3axopute!
Bcerpa B Hanuuum Becb (a 3TO CBbILLE
850 HaumeHOBaHUA) cCNeKTp Ha-
6opos Arduino-Kit, Ekits, Radio-KIT,
MACTEP KMT u KitLab.

Mbl xpém Bac no

r. Mocksa, yn. Manasa Ce-

MEéHoBckasa, A. 3A, cTp. 1. Pagom
CT. MeTpo "dnekTpo3lasoackan”.

* * *

Bbicbinaem nouton pagnoHabopsl,
pagnopetann. Katanor 6ecnnaTHbIn.
KoHBepT ¢ obpaTHbiM agpecom o06s3a-
TeneH.

E-mail: gsa6363@mail.ru

www.elecom.w500.ru

NMpeoGpa3oBaTenb HaNPAXeHUs
2,4/8 B pna nutaHnsg oxpaHHOro

curHanusartopa
H. HEYAEBA, r. MockBa

ABTOp npegnaraeTr BapuaHT npeobpas3oBarenss HanNnpsHKeHUs1 Ans
nuTaHns yCTpPoONCTB, paccYnTaHHbIX Ha 6aTapelo 6F22 ("KpoHna”), ot
ABYX HUKEJIb-MEeTaaNruapuaHbix aKkKymynaTopos Tunopasmepa AAA
Ha npumMepe OXpaHHOro cUrHaan3saropa.

€KOTOpbIE YCTPONCTBA C aBTOHOMHbIM
nutaHnem paboTalT npakTUHeckn

HenpepbIBHO, NoTPe6nas 64bLIYI0 4acTb

BpemMeHn HebOobLIOI TOK B AEXYPHOM pe-
XMME N TONbKO KPaTKOBPEMEHHO — B
pecatkn pas 6onblue. MNpumep Tako-
ro yCTpoOWCTBa — aBTOHOMHbLIA OX-
PaHHbIA CUFHANN3aTop CO BCTPOEH-
HbiM MIK-gaTiynkom ABMXEHNS 1 akyc-
Tnyeckmm manyyvatenem (puc. 1). B
OEXYPHOM pexume notpebnsembiv
CUrHanNM3aTopoM TOK HE NpesbllaeT
nonen Muannamnepa, a Npu nogaye
curHana Tpesorn OH BO3pacTaeT Ao
50...60 MA.

K WCTOYHWKY NUTaHWS 3TOro yCT-
poncTBa NpeabABnAioTCA NPOTUBO-
peunBble TpeboBaHus. C ogHON CTO-
POHbI, OH IO/IXEH UMETb HanNpsiXeHne
6...9 B 1 BbIXOOHOW TOK HECKONbKO
DECATKOB Munnmnamnep, 4Tobbl obec-
NeYnTb JOCTATOYHYIO IPOMKOCTb CUr-
Hana TpeBoru, ¢ Apyron — 60nbLuyio
EMKOCTb 1 Manble rabaputsl. Jns nuta-
HWS 3TOrO YCTPOCTBA NpUMeHeHa 6a-
Tapes Tunopasmepa 6F22 ("KpoHa").

KoHeuwHo, cywecTBytoT HaTapen ransBaHn-
YeCKNX 3NEMEHTOB WM aKKyMynaTopoB
nono6HOro TMNopasamepa, COOTBETCTBYIO-
Lume ykadaHHbIM TpeboBaHNSAM, HO OHW He-

Puc. 1

Co3apaHue cuctem Ha 6asze FPGA
N MHOrosiAepHbIX Nnpoueccopos DSP:

NpPoOeKTNUpoBaHne UMPpPOBbIX YCT-
pOMCTB Ha 6a3e NporpamMmmMmpyemblx J10-
rMYECKNX MHTErpanbHbix cxem (FPGA)
dupm Xilink, Altera;

paspaboTka IP-anep Ha 6a3e FPGA;

peannaaums anroputMoB LMdpo-
BOon 006paboTkm curHanoB Ha 6Gase
FPGAXilinxn 8-saepHbIx npoueccopos
6678 Texas Instruments no T3 3aka34nka,;

co3aHne MHOrokaHasbHbIX CUC-
Tem pernctpaunu n o06paboTkm curHa-
0B C MPUMEHEHNEeM COBPEMEHHbIX
ObicTpoaencTayowmx ALLM n LIATT;

paspaboTka NporpamMmHOro koaa
Ha a3bike VHDL Ha ocHoBe anroputma
3aKasuuka;

HannucaHwe cneunanna3npoBaHHOro
NO ana n3mepuTenbHO-yNPaBnsiowmx
cucTem Ha asbikax C++, C#;

NPoeKTUpoBaHne GYHKUMOHANbLHO
3aKOHYEHHbIX M30ENNA 3NIEKTPOHHON
TEXHUKU;

M3roToBNEHME NPOTOTUNA Cepuin-
HOro nagenua no cneundukaumm 3a-
Kasunka.
3A0 "KomnaHusa Curnan”, r. MockBa
www.signal.ru signal@signal.ru

Ten. (495) 788-40-67

néwesbl. ECNM npuMeHnTb aeweEBbIe, OHN
MOryT He obecneunTb TpebyemMoro Toka,
06bI4HO UMEIOT HOJILLLON TOK CamMopaspaa-
KW 1 NO3TOMY TPeOYIOT 4acTol 3aMeHbI.
OanH 13 BapMaHTOB peELUeHns 3TOWn
npobsemMbl — MCNonb3oBaTb N8 NuTa-
HUA CUTHaNM3aTopa HUKeNb-KagMnessle,
HUKESIb-MEeTANNTNAPUAHBbIE aKKYMYNATO-
pbl MM  ranbBaHNWYECKNEe 3NEeMEHTbI
Tunopasmepa AA 1 NOBbIWAOWNA Npe-
obpasoBaTenb HanpsxeHnsa. Takon npe-
obpasoBaTenb MOXHO cobpaTb HAa OCHO-
BE CNeuMann3mpoBaHHON MUKPOCXEMbl
NCP1400ASN50T1, ero cxema nokasaHa
Ha puc. 2. 3Ta MMKpocxema npenHa-
3HayeHa Ana NoCTPoeHus cTabunnanpo-
BaHHOrO MMNYNbLCHOro nNpeobpasosaTens
HaNPSXXEHNSI C BbIXOOHBIM HaNpPsXXEHNnem
5 B. Mukpocxema paboTaeT Tak, 4To noa-

AepXneaeT yka3aHHOEe NOCTOAHHOE Hanpa-

XeHne Ha cBoém Bxoge OUT (Bbl-
BOA, 2). 4ToObl NONY4NTL HA BbIXOAE
npeobpasoBatens  HanpsxeHne
NpMMepHO B ABa pasa 6onbLie, npn-
MEHEHbI 1Ba BbINPAMUTENS HA ANO-
nax VD1 n VD2, a HakonNuTenbHbIN
apoccens L1 coenaH ¢ 0TBOAOM.

Ho kakoB 6bl HWM 6bin BIXOOHOW
Tok, cam npeobpasoBaTtenb BCE
paBHO NoTpebnaeT OT UCTOYHMKA
nuTaHns Tok. YTobbl ero ymeHb-
WNTb, MOXHO MNEPUOANYECKN BbI-
knouyaTe npeobpasoBaTtenb, a BO
BpemMsa nay3bl B paboTe nuTaTh Cur-
HaNN3aTop OT HAKOMUTESNIbHOMO KOH-
peHcaTopa. MMeHHO Tak n caenaHo
B 3TOM YCTPOWCTBE, NMOCKOMNbKY Y
MUKPOCXEMbl €CTb BXOA, ynpasne-
Hua CE (BbiBOA, 1). BkntoueHne v Bbl-
KnoyeHne npeobpasoBaTens ocy-
WecTBNAAET NONEBON TPaH3UCTOP
VT1.
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MCTOYHUKU NUTAHUSA

Ten. 607-88-18

NMpuém crateir: mail@radio.ru
Bonpocsi: consult@radio.ru
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L vp2 ssi12
XT1 R1y VD1 Ssi2
+ 47xz < ‘ _I .
GB1 T VT1 2[qyrlDC] Ly 8] €3 ==
24B | == 1001 L 2N7002 1 pcl_"| 4 220 Mk x
MK 10B
L ey pp CE| [eGNDIY X
L+ DA1
XT2 T10 Mk x10 B
~ DA1 NCP1400ASN50T1
Puc. 2
uB el
0 o |
S
| 46
< >
0
I, A N r'?jﬂa o
: K GB1
0.2 L
0,1 Puc. 4
0 XapakTtep, a HanpsaXxeHne Ha KOHOeHCaTo-
t pe n3MeHsieTcs Mexay ABYMS 3Ha4eHusi-
Puc. 3 MU Uy M Upae (puc. 3). Amnautyga

Cpasy nocne nogain nurtaio-
LIEero HamnpsxeHns KoHAeHcaTop
C3 paspsixeH, TpaH3uCcTop 3a-
KpbIT 1 Ha Bxon CE noctynaer
BbICOKMIA YPOBEHb, BKJIIOYAIOLLNA
npeobpasoBaTtenb. HaumHaetcs
3apanka koHaeHcatopa C3, un
KOrAa HanpskeHne Ha 3aTBope
TpaH3ucTopa CTaHeT AocTaTou-
HbIM AN ero OTKpbIBaHWS, Ha
Bxoae CE mukpocxembl Hanpsixe-
HME YMEHBLUNTCS NPaKTU4YEeCKn A0
Hynsa, npeobpasoBaTent BbIKO-
yutcs. Korga koHaeHcatop C3 He-
MHOrO pas3psauTCs, TPaH3NCTop
3akpoeTtcs n npeobpasoBarenb
CHOBa BKJIOUNTCS.

B peaynsTaTe TOK, noTpebnse-
MbllA  npeobpasoBatenem npwm
paboTe curHanmusaTopa B AEXyp-
HOM PEXMME, HOCUT UMIMYNbCHBIN

nMmnynbca Toka — 0kono 200 MA, pantens-

Puc. 5

Puc. 7

HOCTb UMnyneca — okono 1 Mmc, nepuop,
cneposanna — okono 1,5 c. lMoatomy
cpefHuii Tok, noTpebnsemsiii OT wC-
TOYHMKA NUTaAHNS B 3TOM pexnme, He npe-
BblwaeT 1 MA.

Mcnonb3ysa TOT dakT, 4TO curHanmsa-
TOp HOpmanbHO paboTaeT B uMHTEpBane
nuTalowero Hanpsxennsa 7...10 B, npwu-
HAATO peLlleHne yCTaHOBUTb (C NOMOLLbIO
noacTpoeyHoro peamctopa R3) BbIxoa-
Hoe HanpsixeHne 7,5...8 B. Takum obpa-
30M, npeobpasoBaTenb Nepuoanyeckun
BKJ/IIO4AETCA 1 BbIK/IOYAETCA, NOAAEPXN-
Bas Ha BbIXOAE YKAa3aHHOE HanpsiXeHue.

Mo3aTomy HeCTabunbHOCTb BbIXOLHO-
ro HanpsXXeHWs OTHOCUTESNIbHO Bbl-
coka — *0,5 B, HO Ha paboTocno-
COBHOCTb cCurHanuaatopa 3TO He

) Bnuser. Mpu paspaake akkyMynsaTo-

pa nepuos BKIIOYEHUS] YMEHbLUaeT-
cs. be3 noneBoro TpaHaucTopa BbI-
X0AHOE HanpsixeHne npeobpa3oBa-
Tens — 9...9,5 B.

Korpa curHanusaTtop nepenpeT B
PEeX1M TPEBOMU, NEPUOL BKITIOYEHMSA
npeobpa3oBaTens pPe3ko yMeHbLua-
etca. Ecnn BbixogHOE HanpsaxeHue
CTaHeT MeHblue 8 B, nonesoli TpaH-
3nCTOp 3akpoeTtca n npeobpasosa-
Teno 6ynet paboTtatb MOCTOSHHO.
TepmoCTabunbHOCTbL BBIXOAHOMO Ha-
NPsXXeHNs onpeaenseTcs B NepBylo
oyepenb napameTpaMu nosesoro
TpaH3ucTopa. B paHHOM cnyuyae
TemnepaTtypHbli KO3PDUUMEHT Hanps-
XEHNS — OTPULATENbHbINA, PaBHbIN He-
CKONIbKMM MUWJIJIMBONIBTAM Ha rpaayc
Lienscus.

Puc. 6

Ecnn curHannsatop BblKO-
YNTb C NOMOLLIO LWTATHOMO Bbl-
Knoyatens, npeobpasosBaTenb
npoaoxmnT paboTy, HO Nepuoa
€ro BKJIlOYEHNS BO3PACTET B He-
CKONbKO pa3 u Tok, noTpebnsae-
MbIi OT WCTOYHWKA NUTaHuSA,
yMeHbLunTCA. MNo3aToMy B HeEko-
TOPbIX CAY4asaX MOXHO 060ONTUCH
6e3 ycTaHOBKM cneumnanbHoro
BbIKJIlO4ATENS B UEenn nnUTaHuna
npeobpasosatensa, a npu onm-
TEJSIbHOM XpaHEeHNU B BbIKJTHO4YEH-
HOM COCTOSIHUM aKKyMYNIATOpPbI
nnn ranbBaHNYECKNE 3NEMEHTbI
HEeOBX0AMMO NPOCTO BbIHYTb U3
6aTapenHoro otceka. Ho npn
XenaHnn MOXHO YCTaHOBUTb
[LOMOSTHUTENbHbIN BbIKOYaTENb,
MecTa B KOpryce CUrHanm3aro-
pa Ans 3Toro A0CTaTOuHO.



BOSbLWNHCTBO 31EMEHTOB CMOH-
TUPOBaHbl Ha NeYaTHON nnaTte m3
®ONbrMpoOBaHHOIO C ABYX CTOPOH
cTekfoTekcTonmMTa TONWMWHON
1,5 MM, €€ 4epTExX nokasaH Ha
puc. 4. Bce anemeHTbl pasmelle-
Hbl HAa OAHOW CTOPOHE, BTOpas
ocTaBneHa MeTanManpoBaHHon. B
npeobpasoBaTesnie NPUMeEHeHb! NO-
CTOSIHHblE pe3ncTopbl ANs Mo-
BEPXHOCTHOrO MOHTaxa Tunopas-
mepa 1206, HO nogonayT n MIIT,
C2-23, noactpoeyHbin — ClM3-19,
OKCUIHbIEe KOHAEHCATOPbl — TaHTa-
NOBble AN MOBEPXHOCTHOIO MOH-
Taxa. BaameH anonos SS12 MoxHO
NPUMEHNTL MaNOMOLHbIE WNM-
nynbCHbIE UNN AEeTEKTOPHbIE rep-
MaHueBble auoasl unn gnoabl LWoT-
KW, PACCYNTaHHbIE HA NMPAMON TOK
He meHee 60 MA. [ipoccenb HaMo-
TaH Ha GeppuTOBOM KONbLE Ana-
MeTpoMm 6...9 MM OT TpaHchopma-
TOopa 3/1eKTpoHHOro 6annacra Kom-
NaKTHOW NIOMUHECLEHTHON namnbl
1 COAEPXUT AEBSATb BUTKOB MPOBO-
na N3B-2 0,4 ¢ oTBOAOM OT YeT-
BEPTOro, cymtas OT NeBOro no
cxeme BbliBOAA.

MnaTta fAMHHOWM CTOPOHOW (HMX-
Hen Ha puc. 4) npunasHa K 0CHoBa-
HUIO pasmepamn 26x50 MM, n3-
roToBfieHHOMY M3 GONLrMPOBaH-
HOro C OAHOW CTOPOHbI CTEKNO-
Tekctonuta (pmc. 5). Ha y3skux

Puc. 8

Puc. 9

PeMOHT nMnynbCHOro 6noka
nutauua PC202003040

A. BYTOB, c. Kyp6a fipocnasckovi o6.

OMMAKTHbIA UMMYNbCHbIA BA0K nNuTa-

Hua moaenn PC202003040 LED STRIP
PS 40 W paccuntaH Ha paboTy C Harpys-
KO MOLLHOCTbLIO A0 40 BT Npun BbIXOAHOM
HanpsxeHun 12 B noctosHHoro Toka. OT-
paboTaB HECKONbKO AHEW C Harpyskon
MOLLHOCTbLIO okono 15 BT, 6nok 3agbimMun
n nepectan pabotatb. MOCKONbKY CTON-
MOCTb 3TOrO U3OENUA HUXE PO3HUYHOM
CTOMMOCTN BXOAAUWMX B HEro OCHOBHbIX
petaneih U MeHblle CTOMMOCTWU NOoe3aKn
0o MarasvHa, 6biIo0 peleHo He caaBaTb
ero B PEMOHT Mo rapaHTum, a nonpobo-
BaTb CoenaTb 3TO CAMOCTOATENbBHO.

MNocne pa3bopkn ycTpOMNCTBA OCHOB-
HYIO HEMCMNPABHOCTb HE MPULLNOCH AOSrO
nckate. Ha puc. 1 BnaHO, 4T0 Ha nnarte
6noka npon3owén Npobon Mexay nevat-
HbIMW NPOBOAHWKAMMW, HAXOAALLMMUCA
noa ceteBbiM HanpsixeHnem 230 B nepe-
MEHHOIro Toka. Bbiropena yactb neyaTHomn
DOPOXKN, NPU 3TOM NnaBkas BcTaBka F1
yuenena (3To 4yacTas HEMCrnpaBHOCTb B
N3OENNNAX C CETEBBLIM MUTAHMEM NPU TaKnx
KOHCTPYKTUBHbIX HeaopaboTkax). PaccTo-
AHME MeXAYy YKa3aHHbIMW [0pPOXKaAMU
ObIn0 BCEro okono 1 MM, B TO BpeMs Kak
ONS HaAExXHoM paboTbl YCTPOWCTBA OHO
[OMKHO BblITb HE MeHee 5 MM, 1 aaxe B
TakoMm cily4ae He NNWHUM ByaeT Hanuune
CKBO3HOW Mpope3n B martepuane neyar-
HOW MNaTthl MeXAy A0POXKaMW.

[na BoccTaHoBneHMa paboTocnocob-
HOCTK 6noka nevaTHble AOPOXKN, nayuime
oT pByxoO6MoOTO4YHOro pgpoccens LF1
(cM. Takxe @parmMeHT CXxemMbl Ha pUcC. 2) K
anopnam D3, D4 n kepaMnyeckomy KOH-
neHcatopy CY2, 661 yaaneHsl, a cooT-
BETCTBYOUWMNE COEONHEHUNS BbINOSIHEHDI

Puc. 1

MOHTaXHbIM nNposoaom B MBX-nzonaumn
(pmc. 3).

B uenax nosbllWeHNs HAOEXHOCTN pa-
60Tbl yCTponcTBa ObINO BbLINOSHEHO He-
CKONbKO A0paboTok. Tak, C MOMOLLbLIO pyy-
HOW dpe3bl 6bINO0 yBENMYEHDO A0 2,5 MM
pacCTosiHME Mexay KOHTAKTHOW nnowian-
KOW MOA BbIBOA, CTOKA BbICOKOBOJSILTHOIO
TpaHaucTopa Q1 n neyaTHbIM NPOBOAHU-
KOM, UOYWMM OT TOYKWN COeAMHEeHuNs pe-
3nctopos R1 n R2 k BuiBoAy 6 Mukpocxe-
Mbl U1 (nyywnm pewseHvem ByaneT yoanurb

CTOpPOHaxX OCHOBaHWA MNpUNasHbl
KOHTaKTbl-AepXaTenn akkymyns-
TOPOB WAWN ranbBaHNYECKUX 3ne-
MeHTOoB (puc. 6). ina 3Toro Ha
nnate-oCHOBaHUN Bblpe3aHbl ne-
yaTHble NNoWaAKN Ans Npunamea-
HUA aepxatenen. B peaynbrate
npeobpasoBaTenb "BNUCLIBAETCA"
B rabaputHbie pa3mepbl GaTapen
Tunopaamepa 6F22 n nomewaer-
cs B 6aTaperiHoM OTceke CurHa-
nn3artopa (puc. 7).

970T npeobpasoBaTesib MOX-
HO NCMNONbL30BaTb N O NNTAHWA
mynbTumMeTpos cepunm DT-83x
(puc. 8), oH BOMaET B HaTapen-
HbI oTCcek. [ins 3TOro nonesow
TPaH3UCTOP M BCE PE3UCTOPbLI HA
nnaty MOXHO HEe yCTaHaBnMBaThb,
aBxop CE (BbiBoA, 1) MMKPOCXEMbI
COEAMHAT C MIOCOBLIM BbIBO-
nom koHaeHcatopa C1. Yucno
BuTKOB apoccens — 10, ¢ oTBO-
nom o7 cepeauHbl. ockonbky
MYNbTUMETPOM MNOMb3YOTCA He-
4acTo, B LEenb NuTaHus npeobpa-
30BaTena crneayer yCTaHOBUTH
ManorabapuTHbIN ABMXXKOBbIN Bbi-
KnloyaTenb MNUTaHUs, KOTOPbIA
pa3MeLlalnT B KOpPNyce MynbTu-
MeTpa B JIEBOM HWXHEM yriy
(puc. 9). NpeobpasosaTenb MOX-
HO NPUMEeHNTb N B Apyrux npmnbo-
pax, nuTaemMbix oT Hatapen TMRNo-
pa3mepa 6F22.

3Ty NevaTHY'o NNoLWaaKy Mexay BbiBoaaMm
3aTtBopa n muctoka Q1, a Takxe 4yacTb
rneyaTHON A0POXKW, NPUNasnBs BbIBOA CTOKA
TpaHaucTtopa Q1 6nnxe K BbIBOAY aHOAA
avopa D6).

Ha neyaTHOI nnaTe n3rotoBnTesNb YCT-
poCTBa He ypanun nasibHbln GaocC,
OCTaBWMWIACA MeXAy BblBOAAMU TPAH3UC-
Topa Q1, N03TOMY, €C/N Bbl CTOJIKHETECH C
Takol HeakKypaTHOCTbIO, 00A3aTenbHO
ero ypanure.

OkenpgHbln koHaeHcaTop C6 okasancs
C HOMUHasbHbIM HanpsxeHnem 10 B (npun
BbIXOZHOM HanpsbxeHnumn 6noka 12 B!), no-
3TOMY 6bI1 3AMEHEH TaKnMM Xe N0 EMKOCTN
C HOMUWHanNbHbLIM HanpsxeHvem 16 B (Ha
puc. 2 obo3HayveH C6'), a napannensHo C4
ycTaHoBneH GN0KMPOBOYHBIN kepamnye-
ckuin koHaeHcatop 1C1 émkocTbio 1 MKD.

Tpanauctop Q1 v amop, Lotk D10 6biI-
I NNOXO NPUXaThbl K aIlOMUHUEBOMY Ten-
nootsoay. Ans ynyyweHns TennoBoro
KOHTakTa ¢ 06paTHOW CTOPOHbLI TENNOOT-
BOAa Nopj, ronoBkn BUHTOB M3 6binn noa-
NIOXEeHbl WMPOKNE CTaNbHble MAACTUHbI
TOAWMHON 1 MM, NOCNE Y4ero BUHTOBbIE
COeANHEeHNa ObIMn 3aTAHYTLI C MakKCu-
ManbHbIM HepaspyLalownuMm ycuanem.
be3 fonoNHUTENbHBLIX CTanbHLIX MAACTUH
3aTArMBatb BWHTbI GECCMbICNEHHO, NO-
CKOSIbKY anioMuHueBas nnactuHa byper
nedopmmpoBaHa.

Bmecto nnaekon BcTaBkm F1 Ha TOK
3,15 A ycTaHOBNEeH OAHOBATTHLIN NPOBO-
NOYHbIN pe3ancTop 1R1 conpoTmBneHnem
3,3 Om. Takon pe3anctop He TOoNbKo 3d-
dexTnBHEe NnaBkow BCTaBKW, HO 1 AOMON-
HUTENTbHO YMEHbLLAET NyCKOBOW TOK BK/TIO-
yeHua bll. Ecnu 6yneT BO3MOXHOCTL NOC-
e 3To AopaboTKM YyCTaHOBUTbL Aepxa-
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MCTOYHUKU NUTAHUSA

Ten. 607-88-18

Mpuém crarein: mail@radio.ru
Bonpocsl: consult@radio.ru

PALOWO Ne 10, 2016

D4 R9-R11 300 k _
781 A D4 _& A SN
LT CY2,CY3 | D3 __L Lt 5
33 2200 s 2200x c16 D10
(npos ) LF1 ~250 B Ix~2so B R11 MBR10100CT
o 3800 MKTH ==Cv2
9 - . C1
Q Cn = =—100 mKx S1M —
' 0,1 Mkx - x400B Q1 ca ce | 2
x~275 B =—=CY3 SIF4N60D 1000 MKX == 1000 MK x ==
o1 U1 *3842B 3 x16 B x16 B o
2 Bt 1c1 o
1
A D2 2 |Rro3-R2622 -
SD-11 N R23, "‘”_‘ s
D1-D4 R I =1-1000 Mk x
3 1N5397 10kl CY4A T <16 B .
Puc. 2 RS —-

Puc. 3

Puc. 4

Tenb NiaBKoW BCTaBkKW, Hanpumep OBM1-4,
TO cnenyeT UCMONbL30BaTb BCTABKY HA TOK
1,5...2 A. Bupg Ha moHTax aopaboTaHHOro
BN nokasaH Ha puc. 4.

[nsa onpeaenexHva peanbHbIX BO3MOX-
HOCTeN oTpemoHTMpoBaHHoro Bl Kk ero
BbIXxo4y Obln NOAKMIOYEH IKBUBANEHT Ha-
rpy3kn Ha Tok 3 A. locne ogHoro uaca
paboTbl B TAaKOM pexume TemnepaTypa
AopanioMUHNEBOrO TEMNOOTBOAA B MeEC-
Tax pacnonoxeHuns TpaHauctopa Q1 n
ovoga D10 6bina okono 45 °C npu okpy-
xatoulen temnepatype 21 °C. 310 ouyeHb
XOpOLUNiA noka3saTesib, U3 KOTOPOro cne-
OyeT, 4TO OCHOBHbIE anemMeHTh! Bl npun ero
paboTe B pexunme MakCMManbHOM BbIXOL-
HOWM MOLIHOCTW He ByayT neperpesaTbCs.

ConpoTuBneHne NpOBOJIOYHOTO pe-
3nctopa 1R1 moxeT 6bITb B npeaenax

3,3...10 Om (npwn co-
npoTusneHun 5,1 Om
n 6onee MOLWHOCTb
paccesHusa 3TOro pe-
3ucTopa AonxHa 6biTb
He meHee 2 BT). O6bly-
Hble yrnepoaucTbie un
MeTannoaAnanekTpu-
yeckme MOCTOsiHHbIE
pes3ncTopbl, Hanpu-
mep MJIT-2, 3peck nc-
noJsib30BaTh HEMb3S.
Mpn npoboe TpaH-
3uctopa Q1 mMoryT Bbl-

ropetb HM3KOOMHblEe pe3ncTopbl R23—
R26, a Takxe 6ynet noBpexaeHa MuKpo-
Ecnv HeT TOoYHOW NpUHUMNKU-
anbHon cxemsbl BI1, T0 Noka aTtoro He cny-
ynnock, choTtorpadupynTe (C Kak MOXHO
6onee BbICOKMM Ka4eCTBOM) NnaTy CO CTO-

cxema U1.

POHbI

neyaTHbIX MNPOBOAOHWUKOB,

4TOObI

ObINMN XOPOLLO Pa3NMyMMbl HAANNCK, LiBE-
TOBas MapkuMpoBKa W MNeyaTHble NPOBOA-
HUKN. HencrnpasHbIi NONEBOW TPAH3NCTOP
SIFAN60D MOXHO 3aMeHUTb nobbiM 13
FQPF10N60C, SSP10N60B, SSS6NG60A,
P4ANKG60ZFP, a noBpexXaEHHYI0 MWUKPO-
cxemy — no60oN aHanornyHom BOCbMU-
BbIBOAHOM M3 cepuin KA3842, KIA3842,
TL3842, UC3842 n 1. n. Ana ynpowieHns
MOHTaxa XenaTefnbHO WCNONb30BaTb
MWNKPOCXEeMy B TAKOM X€ KOpfyce, 4To 1

3amMeHgaemas.

MoaxnioyaTbe OTPEMOHTUPOBAHHbLIN Bl
K ceTn 230 B B nepBbii pa3 cnenyet ye-
pes BKJIIOYEHHYIO MOCNeA0BaTeNbHO namny
HakanmBaHma mMouwHocTblo 250...300 BT.
flpkoe cBeuyeHne namnbl OyaeT cBupe-
TENbCTBOBATb O HAIMYUUN HEYCTPAHEHHbIX
HENCNpaBHOCTEN.

ICdarom.ru — papuonio6utensm
u pa3pabotuyukam!

NMporpammatopsl, USB-ocuunno-
rpadbl, MakeTHble MNatbl U AECATKU
TbiCAY pagnoaeTanen co cknaga Bcer-
03a B HaIMuMn N0 MNPUBIEKATENbHLIM
LeHaMm.

JocTaeka no Poccun.

www.|Cdarom.ru

8(495) 781-59-24

8(985) 924-34-35

info@icdarom.ru

* * *

Mporpammatop Postal3 — FULL B
Kopnyce B komnnekTe ¢ ZIF-agpantepom
n SMD-knuncamn ons noakIoyYeHns
npu paboTte "6e3 BbiNnamBaHuA", KOA
RDDV003 — 1600 py6.

UN3amepuTtens émkocTn n ESR anekr-
PONNTUYECKNX KOHAEeHcaTopoB 6e3
[eMoHTaxa uX M3 Me4yaTHoW nnathbl
ESR-micro v4.0Sl, kon RDDV006 —
3000 py6.

TecTep 3NEKTPOHHbIX KOMMOHEHTOB
"MAJIbILL" — 2995 py6.

Mpnbop "FBTest v1.1" ana obHa-
PYXEHNsA KOPOTKO3aMKHYTbIX BUTKOB B
UMMYNbCHBLIX TpaHchopmaTopax, Ko,
RDDV0OO1 — 1125 py6.

HaGopbl OoT BeAywMx nNpou3BO-
autenenn. Cambll WNPoOKnNn BbIGOP
paguopeTanewn, 3anyacTten ois PEMOH-
Ta, pagnoniobuTenbckux HabopoB wn
rapketos B UHTEPHET-MATA3SUHE
"OECCU".

Ten.: ana Mocksbl (495) 543-47-96,

(916) 029-9019.
UHTepHeT-marasnH: WAVWW.DESSY.RU
e-mail: zakaz@dessy.ru

* * *

Mepexoannk USB-GPIB, nonHocTbiO
coBMecTumblili ¢ 823578 Agilent.

LleHa — 21 TbiC. pyb.

www.signal.ru

Ten. (495) 788-40-67



3apsapHoe yCTPOMUCTBO
A. BULUHEBCKWMH, r. Jlyrarnck, YkpanHa

Ans nuraHns nepeHOCHbIX yCTPOMCTB HEPeAKO UCMONb3YIOT aKKy-
MynSITOPHbIE 3/1eMeHTbl  6aTapen n3 Hux. Ux EMKOCTb MoXeT 6bITb
passinyHoiM, NO3TOMY AN 3apsiakn Tpebyercss pa3Hbiii 3apsaHbIA
Tok. A 3[4C, gOoCcTHUXEHNE KOTOPOI O3HaYaeT MNOJIHYIO 3apPsiXXEeHHOCTb,
3aBUCUT OT 4YMucsa rocnenoBare/sibHO COEAUHEHHbIX 3/IEMEHTOB B
6arapee. BoaHukaeT noTpe6HOCTb B 3apsi4HOM YCTPOWCTBE C LUMPO-
KUMU MHTepBaaMyu N3MEHEHUSI 3TUX NnapamMeTpos.

peaonaraemoe yCTPOWCTBO MO3BOSIA-

eT 3apsxaTb LWeNoYHble akKyMysns-
TOPHbIE 3NEMEHTbI EMKOCTbIO OT 5 A0
10000 MA-4 n HaTapeun n3 HMX, coaepxa-
wre 2, 3,4,5,6,8,10, 12, 14 nnun 16 ane-
MEHTOB, COEAMHEHHBLIX NOCneaoBaTefb-
Ho. [lanee B cTaTbe Ana 0603HaAYEHUS M
3apskaemblX 3NeMeHToB, 1 HBatapen nc-
NoNb3yeTCa OANH TEPMUH — aKKyMynaTop.

YCTponCcTBO NpenocTaBnseTr BO3MOX-
HOCTb 3apaXaTb akKyMysTop Kak npepbi-
BUCTbIM NOCTOSAHHBIM TOKOM, TakK 1 acum-
METPUYHBLIM TOKOM MEPEMEHHON MNonsp-
HocTW. Cnoco6 3apsakvu aCUMMETPUYHbBIM
TOKOM [0BOJSIbHO 4acTO paccMaTtpuBancs
B nuTepatype, Hanpumep, B [1—3]. O ero
npenmylecTBax M HegocTaTkax CkasaHo
MHoro. MHoraa oH nNo3BONsSiET BOCCTAHO-
BUTb akKyMynaTop, NOTEPABLUNIA EMKOCTb.
3apsaHbll TOK 3a4aloT raneTHbIM nepe-
KnovaTenemM Ha 11 nonoxeHni. 3HavyeHus
aToro Toka dpukcmposanst: 0,5; 1; 2; 5; 10;
20; 50; 100; 200; 500 n 1000 MA. HyxHoe
3HayeHne 0ObIYHO YNCNEHHO PaBHO Aecs-
TON [0fe BbLIPAXEHHOW B MuaInamnep-
yacax HOMWHaNbLHOW EMKOCTU akKymynsa-
Topa.

CTpykTypHas cxema 3apsgHOro ycr-
poncTea nokasaHa Ha puc. 1. feHepaTop
BblpabaTbiBaeT NPAMOYroOibHbIE NMNYJSIb-
cbl. OHM NOCTyNatT Ha BXOA4 pacnpene-
ntensa, GOPMUPYIOWErO WHTepBanbl
BpemMeHu ana nameperns I0C akkymy-
naTopa, ero 3apaakM 1 paspsaku. Atm
TP nHTepBana obpasyloT oauH 3apsaa-
HbiA UMK, X AnnTensHOCTn Npu 3apaa-
K& aCUMMETPUYHBIM TOKOM OTHOCATCSH
Kak 1:2:2, roe nepsas undpa — OTHOCKU-
TenbHaa AnMTenbHOCTL namepenunsa IAC,
BTOpan — OTHOCUTESIbHAs ANTENbHOCTb
npoTekaHnsa 3apaaHoro Toka |, TpeTbs —
OTHOCUTENbHAA AANTENbHOCTL NpoTeka-
HWA pa3papHoro Toka l,. Korga acummer-
pusa  BbIKNOYEHA, 3TO COOTHOLWeHune
paBHO 1:2:0 (MHTepBan pas3psaKn NCKNIO-
YEH), 3apAaHbIA TOK NpPWU 3TOM Mpepbl-
BUCTbIN.

Nameperne 34C 3apsaxaemMoro akky-
MynaTopa NPOUCX0ANT NP OTKIOYEHHBIX
cTabunmnaatopax 3apsgHoro n pas3psaHo-
ro Toka. 3a Hel cneamT koMnaparTop Ha-
npsxeHns. Mo AOCTUXEHUN HOMUHANb-
Hon Q[C oH cpabaTbiBaeT, B pe3ynbraTe
4yero ysen ynpasneHus OCTaHaBnIMBaEeT
pacnpegennTens B COCTOAHUM M3Mepe-
Hua 340C. B HEM OH MOXeT ocTaBaTbCAH
HeorpaHnyeHHoe Bpemsi. Ecnn 3C
akkyMynaTopa CHW3WTCH, pacnpepenn-
Tenb BHOBb OyAeT 3anyweH N HayHETCH
3apaaka.

3HayeHna 3apaaHoro n paspagHoro
TOKa 3a4alT COOTBETCTBYyOWMeE cTabn-
nnM3aTopbl B 3aBUCUMOCTU OT NONOXe-
HMA UMEILWEerocs B ycTponcTee nepe-

kntovaTtens. Mpu 3TOM TOK 3apsaKu BCce-
roa B gecsatb pas 6onblue Toka paspaa-
Kn. YT0oGbI yNIPOCTUTL COMPSAXEHNE MUK-
pocxeM 3apaaHoro ycTpoicTea co cTa-
6unuszatopamMn TOKa, UX NUTaHWe cpe-
NaHo ABYXMNONIAPHBIM OTHOCUTENLHO
obwero npoeoaa. Camun ctabunnsarto-
pbl TOXE NUTaOT ABYXNONAPHLIM Hanps-
XEHMEM, MPUYEM  MONOXUTENbHOE
HanpsXeHne — peryaupyemoe B 3aBu-
CUMOCTWN OT 4Yucna 3/IEMEHTOB B 3aps-
xaemon 6atapee. ITo NO3BONAET CHU-

Kak yxe Obiio ckaszaHO, namMepeHue
3AC  3apsxaemoro  akkymynatopa
BbIMOMHAETCA, KOrga uenu 3apsagaku v
pas3paaku oT Hero oTkAYeHsbl. Mo gocTn-
XeHun HomuHanbHon 3LC ypoBeHb
HaNPAXeHUs Ha BbIXOAE Komnapartopa
HanpsxeHuna Ha QY DA1 ctaHoBuTCSH
BblCOKMM (okono +15 B). 310 Hanpsxe-
HMe Yepe3 orpaHnuMTeNnb N3 pesncTopa
R22 n gnopoe VD3 n VD4 noctynaeT Ha
0oAvH N3 Bxoaos anemerta DD2.2. Ha HEM
n Ha anemeHTax DD1.2, DD1.5 n DD2.1
cobpaH y3en ynpasneHus pacnpeaenute-
nem. Jlornyeckun BbICOKNN YypPOBEHb, YCTa-
HOBJIEHHLIM Ha BxoAae (BbiBOAEe 5) ane-
mMeHTa DD2.2 koMnapaTopoMm, 1 Takon xe
YPOBEHb, NPULWEAWNA Ha BTOPOWN BXOA,
(BbIBOA, 6) TOrO Xe anemeHTa C pacnpe-
nenuTens B uHTepBane namepenus 3AC,
nepesoaaT anemeHT DD2.2 B cocToaHne
C HMU3KMM YPOBHEM Ha BbIXOAE, 4TO OCTa-
HaBAMBaET pacrnpeaenntenb B MONOXe-
HUM n3mepenuna 34C.

Ins HapéxHon dukcaunu pacnpepe-
nNTens B OCTAHOBJIEHHOM COCTOAHUN
komnapaTtop DA1 oxBa4yeH NONOXUTENb-
HOM 06paTHOM CBA3bIO Yepe3 pe3ncTop

Puc. 1
Crabunuaatop
3apsAAHOro —
Toka
lenepatop Pacnpeaenutens
MMNynNbcoB > MMNynbcos
|% Crabunuaarop ls
pa3spsgHoro
Toka Ip
> +
—GB1
g 7
=)
+
o
3 nmiaaeﬂnuﬂ Yaen Komnapatop
Q ynpaBnexus HanpsixeHus <
]
o @ 0 m
w ™~ g ~
T Yo I Y

3UTb MOLLHOCTb, paccenBaemyto ctabm-
M3aTOPOM 3apsAHOro Toka Npun 3apsaa.-
K& aKkyMynaTopoB 60nbWwON EMKOCTW,
HO Manoro HanpsXeHns.

CxemMa 3apsgHOro yCTpomncTBa nokasa-
Ha Ha puc. 2. Ha anemeHtax DD1.1,
DD1.3, DD1.4 cobpaH reHepaTop MMnynb-
coB yacTtoTon okono 150 M. OHn nocTy-
nalT Ha c4yétumk DD3, Ha KOTOPOM Bbl-
NONHEH pacnpeaennTenb WUMMNyNbCOB.
Onoabl VD5 n VD6 BbINONHAOT nornye-
ckyto ¢dyHkunio WIWN ans curHanos cC
BbixoaoB 0 n 1 cyéTtumka (BbiBOAbLI 3 1 2),
dopmMmMpya 3TUM MHTEpPBaN BpeMeHn Ans
namepenns 3AC akkymynatopa. Yetbipe
anopa VD7—VD10, BbINOAHAOWMX Ty Xe
GYHKUMIO ANs CUrHanoB C BbixoaoB 2—5
cuyéTumka (BoiBOALI 4, 7, 10, 1), dopmnpy-
10T WHTEpBan NpPoOTEKaHUA 3apsaHOro
Toka. Eweé yetbipe anopa VD11—VD14
00bEANHAIOT CUTHANbI C OCTasIbHbIX BbIXO-
noB cuYéTynka, GopmMupysa nHTepsan pas-
pPAOKN.

R20. 9ta cBA3b co34aéT HebonbwOn
rmctepesnc B xapakTepucTuke nepe-
KOYEHUS KOMNapaTopa, 4TO yBENnyu-
BaeT ero nomexoyctonumsocTtb. IAC,
npun KOTOPOW 3apsigka npekpalwiaeTcs,
paBHa 1,35...1,4 B Ha oOnH akkymyns-
TOPHbIA 3N1eMEHT. DTOT YPOBEHb perynm-
pylOT NOACTPOEYHbIM pe3nctopom R19.
3apaxaTb MOXHO M akKyMynsiTopbl C
3A4C, npwn koTopon 3apsaaky cnepyet
npekpawartb, oTAMyalwencs oT ycra-
HOBJMIEHHOW B 3apsAHOM YCTPOWCTBE, HO
TOraa 3a NpoLecCcoM 3apsiakn NpuaeTca
cnegnTb CaMoCTOATENBHO. BbikntovaTtens
SA2 B 3aMKHYTOM COCTOSIHUM UCKO4aeT
Bo3gencteme komnapatopa DA1 Ha
paboTy pacnpegenuTtens, B pesynbraTe
4yero TOT NpoposkaeT paboTy He3aBUCU-
Mo oT 3JC 3apaxaemMoro akkymynaTopa.
Avoabl VD1, VD2 un peauctop R21
3aWwmMuatoT BXoaHyio uenb OY oT noBpex-
DEeHNA BLICOKMM HanpsixxeHnem. NcTouHnk
06pa3L0BOro HanpsXeHna 4ns koMmnapa-
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MCTOYHUKU NUTAHUSA

Ten. 607-88-18

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

PAOUO Ne 10, 2016
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Puc. 2
+20B OnemeHT DD2.4 nHBEepTUpPYET curHan
V5B MHTEepBana paspsaku ¢ pacnpenenutens
nepep nogaven ero Ha 6a3y TpaH3ucTopa
R62 220 R64 1 k
T3 ! Voo —} +>+47B VT7, ynpaBnsowero crabunnsatopom
. Cc3 N O814A + Cc6 VD26 J_ C9 pa3psgHoro Toka. O Tom, 4To paboTa 310-
K\L/l%?A - 43%3’“;3" vD22 T 2302?';3" Bycrara 1901 MK x ro ctabunuaatopa paspelleHa, CUrHanm-
4 $>_ N [814A OBt 3upyeT ceetoauon HL2 xéntoro useta
. |caa70mk x R L\l/8E:243A £1C7220mex | o074 c10 cBeveHus. Korga 3apsgka akkymynstopa
—— x50B I= %258 7R\ &as AT 100 MK x 3aBepweHa, csetoguon HL1 racuer, a
5 R63220 /N ,_-\(5%‘1\ R65 1k T x 16 B €CNN OHa BbINONHANACL B PEXUME acuM-
{—1 L —F -478B METPUYHOro TOKa, TO FraCHeT n CBeToanoA,
FUA | :;gg HL2. Onoapl VD15 1 VD16 orpaHnumBaioT
05A SA12[ obpaTHoe HanpsaxeHne Ha 6a3ax TpaH3nc-
—— 6 TopoB VT6 1 VT7, koraa oHM 3aKpbIThl.
. +Uper OTKNOYNTE aCUMMETPUNIO  3aPAAHOI0
VD20 TOoka MOXHO Bblktoyatenem SA3. Koraa
8 RS107 ero KOHTaKTbl 3aMKHYTbl, 3nemeHT DD2.4
>_<[>|_ -U 610KNPYET CUrHan BKAKOYEHUs cTabunn-
e—— + C5 3aTopa pa3psaHOro TOKa, a 3MEeMEHTbI
l l 1?920”'&" DD1.2, DD1.5 n DD2.1 dopmupyioT cur-
~2308v (10 T Han, NepeBoAfWMIA pacnpeaennTens B
coctoaHne mnamepernna I3AC. MNoaTomy
11 MHTEpBan paspsakn B uukne paboTol
3apsAHOro ycTponcTBa OTCYTCTBYET, a
TOK 3apsakum npepbiBUCTbIN. CBETUTCA
12 ToNbKO cBeToamos HL1.

Topa cocTouT 13 peanctopos R1—R11 un
nepeknouarena SA1.1. Yucna, ob6o3Haqa-
lolme NoNoXeHWa nepekyaTens, cooT-
BETCTBYIOT YMC/ly 3EMEHTOB B 3apsixae-
Mot BaTapee.

Nornyecknin anemeHt DD2.3 unHBep-
TUpYeT paspeLualownin 3apsaky curHan ¢

Puc. 3

pacnpenenutens, anemeHt DD1.6 ewé
pa3 uWHBEpPTUPYeT ero, ycunueaeT no
TOKY 1 nofaéT Ha 6a3y TpaHaucTopa VT6,
ynpasnsiowero ctabnnnsatopom 3apss-
Horo Toka. O paspelwieHun 3apsakn cur-
Hanu3upyeT ceetopguon HL1 3enéHoro
LuBeTa CBEYEHUS.

Ha TpaH3uctopax VT1, VT3 n VT4 co-
6paH cTabwunusaTtop 3apsaHOro TokKa.
3HayeHune Toka 3aBUCUT OT CONpoTMBIe-
HuA peaucTopoB R29—R42, BbiGpaHHbLIX
nepexnmoyatenem SA4.1. TpaH3nucCTOpbl
VT2 n VTS5 c1abununanpyloT paspsaHbiin
TOK, 3aBUCALNIA OT CONPOTUBNEHUA pe-
3nctopos R47—R59, BbibpaHHbIX ne-
peknioyatenem SA4.2.



Cxema y3na nuTaHus 3apsgHoro ycr-
poncTBa nokaszaHa Ha pwuc. 3. bonb-
LMHCTBO NUTAOLWMX HANPSXEHMI Nonyya-
10T U3 NEPEMEHHOr0 HanpsixeHns o6mMoT-
kn 3—5 TpaHcdopmatopa T1, BbINpsM-
nexHoro auoaamu mocta VD 19. Crabunu-
3aTop Hanpshxenus +/-15 B ana nutaxmsa
OY DA1 BbiNONHEH Ha CTaBUAUTPOHAXx
VD21—VD24 u pesuctopax R62, R63.
CrabunutpoHbl VD26, VD27 1 pe3ncTopsbl
R64, R65 ob6pasytoT ctabunusaTop Ha-
npsxenus +/-4,7 B ana undpoBbIX MUK-
pocxem.

Ons nutaHus ctabunusaTtopa 3apsa-
HOro TOKa NpegHa3HayeH BbiNPSMUTENb
Ha gmoaHoM MmocTe VD20 co ctyneHuyaTomn
PErynMpoBKON BbLIMPAMNEHHOrO Hanps-
xeHusi. OHa NpPomn3BOAMTCH Nepekntoye-
HMWeM 0TBOOOB BTOPMYHOM 06MOTKM 6—10
TpaHchopmaTopa T1 nepeknoyarenem
SA1.2, cnapeHHbiM ¢ SA1.1. Ctabunu3a-
TOp pas3psigHOro Toka nutaeTcs oT 06-
Motk 11—12 TpaHcdopmatopa T1 ye-
pe3 HecTabunuanpoBaHHbLIA BbINPAMU-
Tenb Ha anoaHoM mocte VD25.

CobpaHo 3apsgHoe YCTPOWCTBO B
CTanbHOM Kopnyce pasdmepamu 180x200x
x165 mMm. Ha ero nepenHen naHenu pas-
MeLlleHbl BCE nepekn4atenu, CBETO-
Ouoabl U 3aXWMbl AN NOOKNOYEHUN
akkymynstopa. Ha 3agHen naHenu ycta-
HOBNEH fAepXxaTenb NNaBKOW BCTaBKU
BMNB6-1 (FU1) 1 BbiBEOEH CETEBOW LUHYP.
BHyTpu kopnyca Haxogsatca TpaHcdop-
maTop T1 1 MOHTaxHas nnaTta pasmepa-
mMn 170190 mm. K nnate npukpennéx
pebpurCThIi C OAHOW CTOPOHbI TENNOOTBOA,
pasmepamu 80x80 MM, C NNOCKOM CTOPO-
Hbl KOTOPOro 3akpenneHbl 6e3 Kakux-
nmbo Npoknagok TpaHaucTopbl VI3—VTS5.

TpaHcdopmatop T1  MOLWHOCTbIO
30...40 B-A n3roToBneH 13 npepHasHa-
YEHHOro ANA NUTaHUS ranoreHHbIX namn.
OH nmeeT TOponaanbHbIN CTanbHOM Mar-
HuTonposod. Ero nepsBuyHas obmoTka
COXpaHeHa, a BTopuyHas Ha 12 B ypane-
Ha. O6bmoTka 3—5 HamoTaHa NPoOBOAOM
N3B-2 anametpom 0,28 MM 1 copepxut
180 BUTKOB C OTBOAOM OT CEPEAWHbI.
HanpsixxeHne Ha Kaxaor NONoBUHE 3TOM
obmoTkn — 14 B. O6moTtka 11—12 co-

cTonT 13 39 BUTKOB Takoro xe npoBoaa,
eé HanpsxeHue — 6,6 B. MHorosbiBOA-
Has obmMoTka 6—10 HamoTaHa NPOBOAOM
NM3B-2 guameTpom 0,67 MMm. Becero B Hei
132 BuTKa — No 33 B KaXA0WN 13 YETLIPEX
cekuuii. HanpsixeHnne mexay BoiBogamu 6
n 10 — 22 B. Mexay BbiBogamn 9 1 10 —
5,5 B, mexay sbiBogamu 8 n 10 — 11 B,
mexay BbiBogamu 7 n 10 — 16,5 B.

Nepexknioyatenn SA1 n SA4 — ranet-
Hble MM 11M2H, BbiknoyaTenu SA2,
SA3 — MT1 unn aHanorn4Hbie MMNOPT-
Hble, SA5 — TI1-2. B kayecTBe 3aX1MoB
XT1 v XT2 pns nogxknioyeHus 3apsxae-
Moro akkymynsatopa GB1 ucnonb3osaH
NPY>XUHHBIN Pa3bEM ANA akyCTUHeCKuX
KONOHOK C ABYMS 3aXUMaMiu — KPaCHbIM
1 4€pHbiM. K KpaCHOMY 3aX1My NOAKMO-
4alT NIOCOBOW NONKC aKKyMynaTopa, K
YEPHOMY — MUHYCOBbIN.

B ycTpolicTBe MCNonb30oBaHbl NOCTO-
AIHHble pe3ucTopbl MJIT, NoacTpOeYHbI
peaucTtop CMN3-38a, okcuaHbie KOHAEHC Ca-
TOpbl K50-16 1 aHanoruyHble MMNOpTHbIE,
Kepamuyeckne konpeHcaTopbt K10-78.
OunopaHble mocTbl KLI407A 1 RS107 Mmox-
HO 3@aMEeHUTb APYruMu, aHanornyHbIMn
no napameTpam.

HanaxwnBaHue ycTponcTsa HauHuTte C
noabopku pesuctopa R26. Ons 3aToro
noaxknyuTe K 3axmmam XT1 u XT2 MHo-
ronpenenbHbii MunanaMmnepMeTp. 3atem
coeAuHUTE ABYMS MPOBONOYHBIMU Nepe-
Mblikamu 6a3y ¢ 3MUTTEPOM KaxXAoro u3
TpaH3uctopos VT6 u VT7. Mopbupas pe-
3unctop R26, nobeiTech OTCYTCTBUSA TOKA
yepea TpaH3ncTop VT2.

Mepen perynupoBkon ctabunusaTtopa
TOKa 3apsaku CoeauHuTe OAHOM NpoBO-
NOYHOM NEepPeMbINKON KONNEKTOP 1 AMUT-
Tep TpaH3ucTopa VT6, a apyron — 6asy n
amuTTep TpaHaucTtopa VT7. MNpocnenute
3a nokasaHusiMu MunnvamnepmeTpa B
KaxaoM MONOXeHUW nepeknoyatTens
SA4. Ecnun TOK 3HauuTenbHo, bonee yem
Ha 5 %, oTnunyaetcsa ot Tpebyemoro, TO
noabopKo COOTBETCTBYIOLLErO PE3NCTO-
pa [oBEeaMTE €ro A0 HOPMBbI.

Crabunuzatop paspsaHOro Toka npo-
BEPbLTE TOYHO TaK Xe, HO COeanHMB nepe-
Mblikamu 6agdy TpaH3uctopa VI6 c ero

Pac4yéT pe3ancTuBHOroO
Aenntens HanpaXxXeHus

n. MEABELEB, r. BopoHex

accunTatb OenuTenb, COCTOAWMA K3

OBYX-TPEX PE3UCTOPOB, HE COCTaB-
nseT 60nbLWOro Tpyaa: GopMynbl ANs pac-
4YETa MOXHO HaWTX B KHUrax u XypHanax
no paanoanNeKkTPoHMKe, Ha COOTBETCTBYIO-
wux cantax B UHTepHeTe. Ho BOT, ecnun
OenuTenb COOepXuT Yetbipe n Gonee
pPe3ancTopos, C PacHETOM MOryT BO3HUK-
HYTb TpyaHocTW. Bo Bcskom cnyuae,
aBTOp HWrAe He CMor HauTu GopMynbl ANs
pacyéta pe3ucTopoB AennTensi, ecnun mx
yncno 6onee Tpéx. Moatomy npuLNOCH
BbIBECTU 3TN POPMYNbl CAMOCTOSTENBHO.
B npepnaraemoii ctaTtbe aBTOP 3HAKOMUT

Ragon

Unur R4

R3

Us

U,

R1 U,

3MUTTEPOM, A TaAKXE KONNEKTOP C IMUT-
Tepom TpaH3uctopa VT7. Tok paspagku
nonxeH 6bITb B A€CATbL Pa3 MEHbLUE TOKA
3apaaku, YCTaHaBNIMBAEMOro MNeEpPEKio-
yatenem SA4. Ecnu 370 He Tak, nonbepu-
Te COOTBETCTBYIOUME PE3UCTOPLI B CTa-
6ununsaTtope pa3psiAHOro Toka.

Mocne BbINONHEHWA ONWUCaHHbIX onepa-
UM He 3abyabTe yaanuTb BCE NEPEMbINKMA.
Tenepb HYXHO OTpeErynMpoBaTtb MOPOro-
Byto 9AC, npu koTopoin bymeTr npekpa-
waTtbca 3apsaka. [Ans aToro nogknioyuTe
nncoM K 3axumy XT2, a MUHYCOM — K
3axumy XT 1 BHELWHWI perynmpyemsiin cta-
BMNN3NPOBAHHBIN NCTOYHMK HANPSXXEHUS,
HarpyXeHHbIli Pe3nNCTOPOM, Hanpumep,
100 Om mowHocTbIo 1 BT. YcTaHoBuTe ne-
peknoyaTenem SA4 3apsaHbi TOK 2 MA, a
nepeknioyatenem SA1 — 4ncno 3apsxae-
MbIX 3/IEMEHTOB, PaBHOE LUEeCTU, ABUXOK
noacTpoeyHoro pesuctopa R19 nepese-
auTe B NONOXEHME MUHUMANbHOIO CONpo-
TMBNeHus (nesoe no cxeme). MNopctpoey-
HbIM Pe3ncTopoM AobenTech yBEPEHHOro
OTK/IIOHEHUS 3apAAHOr0o ToKa NPV Hanps-
XEeHUN BHeLHero uctodHuka 8,1...8,4 B.
Csetoavop HL1, a ecnu Bbikiouatenem
SA3 BKMOYEH PEXMM aACUMMETPUYHOWN
3apsgku, u ceetoauo HL2 npu npesbiwwe-
HUK 3TOMO HaNPSXXEHUS OOMXHbI FACHYTb.

Y106bl NOCNe 3TON PerynupoBKM MNO-
ny4unTb Npuemnemble 3Havenusa 3AC npe-
KpaleHnsa 3apaaku 1 B APYrux nonoxe-
HusAx nepekntodatens SA1, HyXHO no-
nobpatb pesuctopbl R1—R11 co 3Haue-
HUAMMU CONPOTUBLEHUS, MaKCUMaNbHO
6NM3KMMU K YKA3aHHbIM Ha CxXeme, unu
MCNONb30BaTb PE3NCTOPbLI MOBbILLIEHHOW
TOYHOCTW.

NINTEPATYPA

1. CkpuHaesckuh H. ABTOMartuyeckoe
3apsgHOe YCTPOMCTBO akKyMynsaTopHon 6arta-
peu. — Paawno, 1991, Ne 12, c. 28—30.

2. fixosnes E. Hu3kOBONbLTHOE aBTOMATU-
Yeckoe 3apsgHoe yctpoucTso. — Paguoama-
TOp, 2005, Ne 7, c. 21.

3. KoHosanos B. lNynbcupyioiiee 3apsaaHo-
BOCCTaQHOBUTENbHOE YCTPONCTBO. — Paauonio-
6utens, 2007, Ne 5, c. 30, 31.

yuTaTenem co CBOEN METOOMKOM pacyéTa
Takux aenuTtenen HanpsXXeHus.

Mpeanonoxmm, 4To OT UCTOYHMKAE M-
TaHua HanpsxeHnem 12 B Heobxoanmo
MONYYNTb YETbIPE 3HAYEHUS HANPSIXEHUN
U1, U2, U3 n U4, cooTBETCTBEHHO paBHbie
1,3, 517 B. Nepen npoBeaeHneM pacyé-
Ta Hapucyem Cxemy AenuTens Hanpsxe-
HUA Ha pe3uncTopax (CM. pUCyHok). Cxe-
Ma Tak HapucoBaHa cneuuanbHO, YTOObI
HOMepa MO3UNLMOHHBLIX 0003HaYeHnn pe-
31CTOPOB COBMNaganu C HoMepamm 3Have-
HMA CO34aBaeMblX Ha HUX NageHnn Ha-
npsxenusi. Kak BUAHO M3 CXeMbl, Ans No-
NYHEHMS HeTbIPEX 3HAYEHUI HaNPsXXeHns
TpebytoTCs NATb Pe3nMCTOPOoB, CONPOTUB-
NeHue KOTopbix 1 TpebyeTcs paccumTaTh.

Pac4ét MOXHO BbINOAHWUTBL NO cne-
nywouwen metognke. CHayana 3apagum
NPOM3BONbHO 3HavyeHune obuiero conpo-
TuBneHus penutens R, yuuTbiBas npu
3TOM, 4YTO OHO OONXHO YAOBNETBOPSATH
ycnosuio

1 KOM < Rge, < 100 kOmMm. (1)

(OkoH4yaHme cM. Ha c. 48)
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30 Moaynb namepeHua v 3awunThl

Oonoka NnuTaHusa

H. CAJIMMOB, r. Pesga CeepanoBckoi o6.

Mpeanaraemsiii MOAY/Tb MOXHO UCMNOJIb30BaTb COBMECTHO C J1abo-
PaTopHbIMu 6/10KaMy NUTaHWUS AS 3alUNTbI UX Harpy3Ku OT Nnpessi-
WeHNs1 HanPsHKeHUs N TOKa CBepPX YCTaHOBJIEHHbIX NPeAesIoB.

nucaHus NoAo6HbIX YyCTPOWCTB HEOA-
HOKpaTHO ny6nukosannchb, npuMme-
POM MOXET ObiTb CTaTbsl "YCOBEPLIEHCT-
BOBaHHOE LMPPOBOE YCTPONCTBO 3alUu-
Tl ¢ dyHKuMen mnamepexus” ("Pagno”,
2007, Ne 7, c. 26—28, aBTop H. 3aeu), 8
KOTOpPOW pacckasaHo o npubope nopob-
HOMO HA3HA4YEeHUs Ha MUKPOKOHTPONNepe
PIC16F873 ¢ oByxpa3psigHbiM cemuane-
MEHTHbIM CBETOOUOAHbIM UHONKATOPOM.
B oTnuume 0T Hero, npepnaraembii
MOZAyNb NOCTPOEH HA MUKPOKOHTpONNepe
ATmega8535L-8PU n XKW, copepxatuem
4yeTbipe CTPoku No 16 CMMBONOB.
MNepBoHaYanbHO s npegnonaran wuc-
nonb3oBaTb AN U3MEPEeHWUs Toka And-
depeHumanbHbit Bxoa ALLM MUKPOKOHT-
ponnepa C BCTPOEHHbIM Npeasaputenb-

pATb Tok Ao 5 A ¢ anckpeTHocThio 0,1 Ac
NOMOLLBIO AaTHMKA TOKA COMNPOTUBNEHU-
em 0,05 Om. HanpsixeHnue npubop name-
psieT ¢ amuckpeTHocTeio 0,1 B.

Bpemsi cpabaTtbiBaHua 3awuTbl B OC-
HOBHOM 3aBWCWUT OT TakKTOBOM 4aCTOTbl
AUMN (125 kly). PacuétHas wn nopTteBep-
XOEHHAA C nomouwpblo ocuunnorpada
OAUTENbHOCTb aHanoro-undposoro npe-
obpaszoBaHus — 110 mkc. Ha namepexne
Y HANPSXEHUs, 1 TOKa MUKPOKOHTPONNEp
pacxopyeTt 220 MKC NAOC CymMmapHas
NPOAONXUTENBHOCTb BbLINONHEHUSA KO-
MaHA4 nepeknoyenus. Npu TakToBon Yac-
TOoT€ MUKpPOKOHTponnepa 8 My oHu
BbIMNONHAOTCA 3a 3,7 MKC.

CBolo nenTy B yBENUYEHWE BPEMEHMU
cpabaTbiBaHMA 3aWuTbl MOTYT BHECTH

BeposiTHOCTb, 4TO aBapwuiiHoe Cobbl-
TNe NPOn30NAET B TEeYEHUe BPEMEHU
obcnyxnsaHna nHaMKaTopa, yMeHbtuaeT-
Csl Npw yBeNu4eHnn nepuoaa obpalieHunii
K uHaukaTopy. Ecnu tpebyetcs MuHun-
ManbHaa 3agepxka cpabaTtbiBaHuA, cne-
OyeT 3anpetunTb nporpamMmme obpalueHns
K nHaukaTopy. Takon pexum npeaycmoT-
peH.

YnpasnsiioT YCTPONCTBOM C NOMOLLbLIO
CeMU KHOMOK, BblK/oYaTens u aHkoaepa
C KHOMKOW. Mcnonb3oBaHue 3Hkoaepa
ynpouwaeT BBoA nHdopMaumm B MUKPO-
KoHTponnep. Nhamnkatop Ha 64 3Hakome-
CTa CyLeCTBEHHO NOBbILIAeT BO3MOXHO-
CT MHGOPMUPOBaHUS NoNb3oBaTens o
COCTOSIHMM YCTPOMCTBA.

CpaBHuTensHO 6onbiuon 06bEM Npo-
rpaMmMmbl 0OYyCNOBNEH Hanuinem B Hel
MHOTMO4YUCNEHHBIX TEKCTOB COOOLLEHUN,
BbIBOAMMBbIX Ha nHamkaTop. Kpome BbIBO-
na BudyanbHol uHdoOpmauuun, npeay-
CMOTpeHa u 3BykOBas CurHanusaums
cpabaTbiBaHMNS 3aLMUTHI.

K ctaTtbe npunaratoTCA ABa BapuvaHTa
nporpammbl. lepBbIA (MCXOOHbLIA TEKCT
Modul-P&M4.asm, 3arpy3o4Hbiii dann
Modul-P&M4.hex) He npepycmaTpusaeTr
COXpPaHEHMs YCTAHOBNEHHbIX 3Ha4YeHui
noporoB cpabaTbiBaHWA 3aLNTbl B 3HEP-

R Hem ycunutenem. OgHako npoBepka npoueaypbl BbiBOAA WHOOPMAUWW HA  FOHE3aBUCKMMOW NAMATU MUKPOKOHTPON-
S BuIABMNA HECTABUABLHOCTL TAakoro Mame-  uHaukatop. Mporpamma o6pawaetcs K nepa. Mocne BKIOHEHUS NUTaHUA 1K
L peHus. Mpumenenne OY B yane usmepe-  Hemy kaxasie 0,28 C (3a4aH0 KOHCTAHTON  MPUHYANTENbHOM YCTAHOBKN MUKPOKOHT-
W hua Toka Takke npusHaHo Heuenecoo6-  TimeDisp). Ha Bbisog nHbOPMaLMM OHa  pOAnepa B MCXOAHOe COCTOsHME 3Ta Npo-
Q. pasHbiM NO TON Xe NpudmMHe. Bbin BoIGpaH — pacxoayeT 4 MC (M3MEepeHo OCLMANOrpa-  rpamma 3anuiueT B pernucTpbi CPaBHeHus
w KOMMPOMMUCCHbLIN BapuaHT uameperunss  dom). OTCHET BpeMeHn BeayT ABa CHET-  MakCUManbHO OONYCTMMbIE 3HAYEHUs.
=  Toka AByMsi kaHanamu ALLM npu cpasHW-  4MKa, NEPBbIN M3 HUX MPOrPaMMa UHKpe- Bo BTOpPOM BapuaHTe nporpamMmbl
(M TenbHO GONMbLIOM COMPOTMBNEHWN PE3N-  MEHTMPYET B KaXAOM LUMKNe M3MepeHus,  (1ucxoaHbii Texct Modul-P&M-EP.asm,
&  CTOPOB-AAT4MKOB TOKA. a BTOPOI NOACHUTLIBAET NEPEnoNHeHust  3arpy3odHbin paiin Modul-P&M-EP.hex)
MNepsbit KaHan, MCNONL3YIOWMUIA AaT-  NepPBOro. Mo AOCTUXEHUN COAEPXMMBIM  YCTAHOBNEHHbIE 3HAYEHWUS MOPOros Npu
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Cxema moaynsa nokasaHa Ha pmc. 1.
MNepsbit kKaHan uaMepeHus Toka obpa-
3yl0T pe3ncTopbl-gatunkn Toka R12,
R14, noacTpoeyHbit peaunctop R16 un
HecumMmmMmeTpuyHbIn Bxoa ALLIMN ADC1, BTO-
poW KaHan n3MepeHns Toka — 370 pesun-
ctopbl R11, R13, noactpoeyHbin pesu-
ctop R15 n HecummeTpuuHbin Bxoa AL
ADC3. Harpysky nepBoro kaHana nog-
KN0YalnT Mexay NMoCOBbIM 3aXMMOM
3aWnNLLLAEMOro UCTOYHMKA U 3aXNMOM
"—Ugux 1", @ BTOPOro kaHana — Mexay
TEM X€ 3aXNMOM MCTOYHUKA 1 33XUMOM
"—Ugux 2" HaCTb HANPsXeHnsa MCcTovHnKa
c 3axuma "+U" yepes penutenb Hanps-
XeHus, 06pa30oBaHHbIi MNOCTOSAHHbLIM
peanctopom R18 w©n nopcTpoeyHbiM
peauctopom R17, noctynaeT gna name-
peHus Ha HecuMMmeTpudHbIi Bxoa ALM
ADCA4.

NopcTpoeyHbie peaunctopbl R15—R17
MCMNONb3YIDT MNPU HanaxweaHuu ONA
ycTaHoBKW Ha nuaukatope HG1 nokasa-
HUIM HanNpsXeHus M Toka no obpasuo-
BbIM npubopam. Kaxabini na TpaHauc-
TOPHbIX KAlO4Yen, pasbeauHaWmx npu
HEeobXoAMMOCTIN Harpysky n KOHTPONU-
PYEMBbI UCTOYHMK, COCTOUNT U3 MOLLHO-
ro NONEeBOro TpaH3ucTopa 1 ynpasnato-
wero uMm BunonsipHoro TpaH3ucTopa.
34ecb MOryT 6biTb MPUMEHEHbI NONEBbLIE
TPAH3MCTOPbI C MOPOroBbIM HANPSAXEHN -
em 2...5B.

KpatkoBpeMeHHaa BCnbilKa CBETO-
ovwopa HL1 npu BKAOYEHUM NUTaHUA
(ycTaHOBKE B MCXOAHOE COCTOSIHME) Bbl-
3BaHa TeM, 4TO MOCNe 3TOro BbiBOAbI
MWKPOKOHTPONNEPA HEKOTOPOE BpeMs
HaxoAaTCA B BbICOKOMMNEAAHCHOM CO-
cTosHUW. B peaynbtate no uenu nnoc
nutaHna — ceetogumon HL1 — pe3ucto-
pbl R2, R7 — amMuTTepHbii nepexoa VT4 —
anon VD3 — obwuii npoBoa (Ans kaHa-
na 1) npotekaeTt umnynbc Toka. lNo aHa-
NOTNYHOM NPUYMHE BCMNbIXMBAET U CBETO-
anop HL2.

Mpwn paboTe Moayna OAHOBPEMEHHO C
BK/IlOYEHMEM KaHana 3aropaeTcsi COOoT-
BETCTBYOWMIM cBeToAnOA: KaHan 1 —
HL1, kanan 2 — HL2.

Ons ycTtaHoBku noporos cpabaTtbiBa-
HUS 3aLWNUTbI MO TOKY 1 HANPSXEHMUIO CNY-
XUT 3Hkopep S1. NpenycmoTpeHa 3ByKO-
Baa curHanuadaums cpabaTbiBaHUs 3awm-
Tbl NO HANPSXEHUIO UNK Toky. [Ans aToro
CNYXUT y3en n3 ycunutTens Ha TPaH3uc-
TOope VTS5 1 anekTpoMarHnMTHOro nany4ya-
Tens 3syka HA1.

XKW HG1 paboTtaeT ¢ BoCbMupaspsa-
HOM WWHOW [OaHHbIX, 06pasoBaHHOW
NuUHUAMK nopTa B MuKpokoHTponnepa.
Ha ero akpaH nporpamma BbIBOAUT WUH-
dopmaumio 06 nM3MepPEHHbIX 3HaYeHUaX
HaNpPsXXeHUss 1 Toka, pexumax paboTbl
ycTponcTsa.

[ocne BKNOYEHUS NUTAHWA MAK yCTa-
HOBKW MUWKPOKOHTpONNEpa B UCXOOHOE
COCTOSIHME MOAYNb NepexoaunT B PexvMm
oxupanus. Oba kaHana 3akpbiTbl, U3Mepe-
HWE HaNPSXXEHWA 1 TOKa He NPON3BOANTCS.
Moakniounte perynmpyemMbii UCTOYHUK
HanpskeHns K 3axumam "+U" n "-U,", a
Harpysky — K 3axumam "+U" n "=Ugu 1"
BbiGpaB HaxaTuem Ha kHonky SB3 nepsbin
KaHan, noacTpOeYHbIMWU pe3ncTopamMu
R16 n R17 pobenTecb coBnageHus noka-
3aHui Mmoayna 1 06pasLoBbIX aMmnepMeT-
pa u BonbTMeTpa. Haxas Ha kHonky SB2,
BO3BPATUTECH B PEXUM OXUAAHUSA.
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Puc. 2

3aremM noaknouMTe Harpysky kK kaHa-
ny 2 (3axumam "+U" n "—Ug,x 2"), BbiOEPH-
Te Haxatmem Ha kHonky SB4 BTopown
KaHan 1 NOACTPOEYHbIM pe3ncTopom R15
nobentecb coBnageHns nokasaxuin XXKNU
1 06pas3yoBOro amnepmeTpa.

Haxas Ha KHONKy aHkogepa, Bbibepu-
Te ero Ans yctaHoBku noporos cpabaTtbi-
BaHWA 3aWyTbl NO HAMNPSXEHUO N TOKY.
BpauwieHnem aHkopepa 3apavite Tpebye-
MbIA NOPOr TOKa B OOAHOM W3 KaHanos n
HaxxaTuem Ha kHonky SB6 (kaHan 1) nnwn
SB7 (kaHan 2) 3anuwmTe 3TO 3HaAYeHne B
perucTp CpaBHEHU MUKPOKOHTpONNepa.
YctaHaBnuBaTtbh B kaHane 1 nopor cpaba-
TbiBaHMA 3awnTbl Bbiwe 1 A nporpamma
3anpeLiaeT v Npu NONbITKe caenatb 370
BbIBOAMT Ha XKW cooTeBeTCTBYIOWLEE NPpE-
aynpexaeHue. Haxatvue Ha kHonky SB5S
3anuncbiBaeT B PermcTp cpaBHeHns Nopor
3aWmMThl OT NPEBbLILEHUS HANPAXKEHUS.

Mocne 3anuncy BCex NOPOros, Haxas
Ha kHonky SB2, BoaBpatute moaynb B
pexum oxupanusa. MNpoeepbTe paboTy
3aWnTbl NPEBbILLEHNEM YCTAaHOBNEHHbIX
nopoOros N0 HaNpPsXXeHUto n Toky. MNpu eé
cpabaTbiBaHMn GyaeT nopaH 3BYKOBOW
curnan, a Ha XKW sbiBepeHa nndopma-
uma o npomsowegwem. OgHOBPEMEHHO
noracHeT CBETOAMOA KaHana, B KOTOPOM
npowusowno cpabaTbiBaHme.

MNocne cpabaTbiBaHWA 3aWnTbl BO3-
MOXHbI ABa BapuaHTa AanbHenwmnx nen-
CTBWI: HaxaTuem Ha kHonky SB2 sep-
HYTbCSl B PEXUM OXUOAHUA UK, HAXaB
Ha KHOMKY 3HKOAEepa, BOUTU B PEXUM
ycTaHoBKW noporos. Bo BTopom cnyyae
B PerncTpbl, MCNONb3yeMble B NOANPO-
rpamme obcnyxunBaHua aHkoaepa, 6yayt
CKOMWUPOBaHbl Tekylne 3Ha4veHus u3
perncTpoB CPAaBHEHWUS, 4TO YCKOPUT
YCTaHOBKY HOBbIX 3HAY€HWNIA.
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Ten. 608-83-05

Mpuém craten: mail@radio.ru
Bonpocbl: consult@radio.ru

PAAMO Ne 10, 2016
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Puc. 3

Puc.4

B pabouem pexuvme Moayns HaxaTtus-
MU Ha kHonku SB5—SB7 moxHO 3anu-
caTb B perncTpbl CpaBHEHWUS Tekyline
3HAYEHUS HANPSXEHUa UNM Toka BKNIO-
YEHHOrO KaHana, yBeNuYEeHHble Ha ABe
eauHuLbl Mnaguero paspsaa.

BknioyatloT GbICTPOAENCTBYIOLLYIO 3a-
wuTy Bblkntovyatenem SA1, npeaBapu-
TENbHO yCcTaHOBMB TpebyemMble 3HaYeHUn
HanpsxeHus, Toka u noporos. CooT-
BETCTBYOLAN UHDOPMALNS BbIBOAUTCA
Ha XXKW.

MNeyaTHas nnata moayns nsobpaxeHa
Ha puc. 2, pacnonoxXeHne 3N1eMEHTOB
Ha Hel — Ha puc. 3. Bce KOHTakTHbIE
nnowankn Ons NOAKNHYEHUS KHOMOK,
3HKoaepa, ceetoamonos, XKW n nopgauun
NATAHWA PACcNoNOXEHbI C Wwarom 2,54 mm
Ha Kpasx nnatbl. [Mpn XxenaHunm MOXHO
noaKNOYNTbL BHELWHWE KOMMNOHEHTbI U
nuTaHne 4epes WTbIPEBbIE MHOMOKOH-
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S8535C 1 BODLEVEL 1
WDTON 1 BODEN 1
SPIEN 0 SUTH 1
SKOPT 1 SUTO 0
EESAVE 1 CKSEL3 0
BOOTSZA 0 CKSEL2 1
BOOTSZ0 0 CKSEL1 0
BOOTRST 1 CKSELO 0

TakTHble pa3bémbl. lloaceeTka uHauKa-
Topa BBUAY Oonbworo (oo 220 mA)
notpebnsemoro Toka 3anuTaHa Heno-
cpencTBeHHO OT 6noka nuTaHus Yepes
Bblkfto4aTenb SA2. MoacTpoeyHbin pesn-
CTOp perynmpoBkn KoHTpactHoctn R20
Nyyile BbIHECTM Ha OOHY M3 CTEHOK KOp-
nyca. Y4acTkv nevyaTHbiX NPOBOOHWUKOB,
No KOTOPbIM MPOTEKAeT TOK Harpysku

BTOPOro KaHana, Heo6xoanmMo ymoLL-
HUTb, HanasiB MOBEPX HWUX NposBoaa
AnameTpoM 1 Mm.

Ha nnate moctato4Ho mecTta ans
yCTaHOBKM, npu HeobxoammocTw,
TENNOOTBOAOB ANS TPaH3UCTOPOB
VT1 wn VT2. MuxkpokoHTponnep
ATmega8535L-8PU MOXHO 3aMeHUTb
Ha ATmega8535-16PU nnu oguH n3
TOro xe cemencraa ¢ nHgexkcamum P,
a XKW DV-16400S1F-BLY-H/R Ha
WH-1604A-YGH-CT wunn pgpyron
PYCUPUUMPOBAHHBIN HYETBIPEXCTPOY-
Hblll C KOHTPONNEPOM, COBMECTU-
MbiM ¢ KS0066U. BmecTo anekTpo-
MarHuTHOro wmanyyatens  3Byka
HCO0905F noponpnétr HCM1212A.
YkasaHHble Ha cxeme guoabl GS1A
(VD2 n VD3) — aHanoru guopos
1N4001 B MCNONHEHUN ONS NOBEPX-
HOCTHOIO MOHTaxa.

NopacTtpoeyHble pe3nctopbl R15—
R17 — MHOroo60pOTHbIE UMMNOPTHbIE
3266W conpotunennem ot 100 go
500 Om (R15, R16) n He MeHee
500 Om (R17). Bo3amoxHa 3ameHa
NOACTPOEYHBbIX PE3NCTOPOB AenuTe-
NAMU 1“3 ABYX MOCTOSIHHbIX pPe3uc-
TOpOB, NoAGMpaeMbix NPU Hanagke.

Pesuctopbl R12, R14 — MOH-0,5,
KOTOpPble MOXHO 3aMEHUTb MMMNOPT-
HbiMu CF-50 unu CF-100. PesncTopsl
R11, R13 — SQP mowHocTtbio 3 BT.
OrpaHunyeHne un3MepsiemMOro Toka
3HavyeHnem 5 A BbI3BAHO CAULLKOM

CWUNIbHBIM HarpeBoOM 3TUX PE3NCTOPOB
npu 6onbwem Toke. MNpu 3ameHe wux
6onee MOWHBLIMUK, HANPUMEP, NPOBONOY-
HbiMn KNP-500 unu KNP-600, moxHo
n3mMepsTb ToK 0 9,9 A 6e3 n3MeHeHu B
nporpamme.

Ona nuTaHua mMoayns aBTOPOM Mpu-
MEHEH TpaHCchOpPMaTopHbLIN BGNoK nNuTa-
HUA OT Buaeonnehepa. HanpsxeHue
+12 B cHATO C BXxOAa MHTErpanbHoro cta-
6unusaTopa HanpsixeHusa +5 B.

Moayne cobpaH B Kopnyce OT KOM-
NbIOTEPHOro 600Ka NUTAHUS MOLHOCTBIO
300 BT. BCEé cTapoe comepxmmoe Kopny-
ca ypaneHo, 3afHsAs CTeHKa Bbipe3aHa.
Eé ocTaTkn 06pasyloT pamky, K KOTOpoWn
npukpenneHa BuHTamm M3 HoBas nnact-
MaccoBas nepenHaa naHens moaynsa. Ero
BWJ, CO CTOPOHbI 3TOI NaHenu nokasaH Ha
puc. 4.

Mporpamma MukpokoHTponnepa co-
3paHa B cpese paspaboTtku AVR Studio 4.
KoHndurypauums MUKPOKOHTpONnepa
ATmega8535L ana paboTbl C BHYTPEH-
HuM RC-reHepaTopom Ha 4actoTte 8 MIy,
[0NXHA COOTBETCTBOBaThL Tabnuuye.

9 ucnonb3yo B paboTe perynupye-
MblA 610K NUTAHWUS, MU3rOTOBNEHHLIN B
80-x ropax, n 6biBaloT cnyyau neperpesa
perynupytouiero tpanauctopa 210 c
nocneaylwmMM poCTOM BbIXOQHOTO Ha-
npskeHns. 3TO NPOM30WNO0 1M Npu Co-
BMECTHOM paboTe C OnNucaHHbIM Moay-
nem 3sawmntbl. Monynb cpaboTan, Kak
NOMIOXEHO, OTKIIYUA HanpsixeHue, no-
nan 3BYKOBOW M CBETOBOW CurHansl,
BbiBen Ha XKW cooTtsetcTBylOLLYIO
nHdopmaumio.



HoBble BO3MOXHOCTU pepakTopa
pacTtposBbix wpudtos ana XXKKHUN

A. CABYEHKO, noc. 3eneHorpagckui MockoBckoi 061.

XapakTtepHasi yepTa npegsaraeMbiX BHUMaHUNIO YyntTaresieif HOBbIX
Bepcuii onybnukosaHHoro B [J1] pegakTopa wpudToB — Hanmyne B
HUX MoAyNns pacrno3HaBaHUsi CUMMBOJIOB, KOTOPbIA CyLLEeCTBEHHO
obneryaer n yckopsieT nNpouecc aHanu3a wu 3arpy3ku B penakTop
wpndToB, paHee co3[aHHbIX C NMOMoOWbIO APyrux cpeacTs. Kpome
TOro, OHM NpPenoOCTaBNSAIOT MOsb30BaTeslo 60jiee coBepLUEeHHbIe
MexaHU3Mbl CO3[aHNs U pefakTUPoBaHNs WPU@PTOB.

034aHue HoBoro wpudTa (3HakoreHe-

patopa) ans XKW "c Hyna" — 3apaya B
NPUHUMNE HECNOXHasi, OAHaKo BeCbMa
KponoTineas. 3HauyMTenbHO npouie "no-
porHatb” nog csou TpebosaHus WpudT,
HaWOEHHbIM B OAHOM 13 AOCTYMHbIX MCTO4~
HUWKOB, Yaule Bcero B MHTepHeTe. Ncxoas
13 3TUX COOBpPaXeHNin, aBTOP CYMTAET, HTO
paguontobutenn Haule BCero ncnonb3yoT
penakTop wpudTa (oanee — penakTop)
MMEHHO AnA KOPPEKTUPOBKU "4yxXOoro"”
wpudTta. OgHako, ecnyu napameTpbl UC-
XOAHOro wpudTa HEem3BeCTHbl, Npouecc
ero 3arpyskv B pefaktop AOBOSMbHO CAO-
XeH. XKenaHue nukBnonMpoBaTb 3T CNOX-
HOCTM 1 NOCNYXNNO TONYKOM K pa3paboT-
Ke OOHOBNEHHLIX Bepcuit pepakTopa.
MNpepnaraio BHMMaHWIO YuTaTenen ase ero
HoBble Bepcuu: 6asosyio (CG-Edit 2.50) n
oaHy n3 eé moamndukaumi (CG-Edit 2.52).

Mo cpaBHeHMIO C Bepcunen, ONMcaHHon
B [J1], B pepakTope Bepcum 2.50 yHnuduum-
posaHa npoueanypa 3arpy3ku danna
wpudTa. PaHee npouenypbl 3arpy3kun
"cBOMX” 1 "4yxunx" (CO3AaHHBLIX B OPYrmx
pepnaktopax) ¢annoB 6binn PasnUHHbIMMU.
"Csoun" dainbl 3arpyxanuce 6e3 ykasaHus
napamMeTpoB COLEPXALLerocss B HUX
wpndTa, Tak Kak 3ta nHdopmaums nme-
nacb B uMeHu danna.

Ons "yyxumx” dannoB Takas onepauus
TpeboBana py4yHOro BBOAA NapameTpos
dopmara, Buga pas3BepPTKM M TUnNa mM306-
paxeHua (NO3UTMBHOE VN HeraTMBHOE).
KoHeuHo, ecnu 6bl cospatenu wpudTos
kakuM-nnb6o o06pa3om 3aknagbpiBanu B
dann nHdopmaumio 0 napameTpax, BBO-
onTb Takue dannbl B penakTop 6uino Obl
npouwie. Ho, K coxaneHuio, Ha nNpakTuke
37O BCTPEYaeTCs KpanHe peaxo.

O6bl4HO AN NonNy4eHus 3Ton MHMOP-
Mauun TpebyeTca aHannaupoBsaTtb coaep-
xumoe darnina wpudTa, 4TO OANEKO He
npocto, nubo pencTBoBaTb METOAOM
npo6 n owmnboK, HEOAHOKPATHO 3arpyxas
He3HakoMblin WwpudT ¢ nepedbopomM BCe-
BO3MOXHbIX KOMOUHaLUMi €ro NnapamMeTpoB
B OXMAAHUN YBUAETb B OKHE PenakTupo-
BaHMA He XaoTuyeckni Habop Touek, a
OCMBbICNEHHbIE 04YepTaHMa CUMBONOB.
OpHako npocTolr nepebop MHOrOYMCNEH-
HbIX BAPUAHTOB CIMLLKOM YTOMUTENEH.

B HOBOI Bepcuu pepaktopa Moayfb
pacnosHaBaHusi aBToMaTuydeckn onpege-
nseT Heobxoaumble NapamMeTpbl WpndTa,
Haxoaserocs B 3arpyxaemMom darine,
nocse 4ero BbINONHAIOTCS ero 3arpyska u
oTobpaxeHue. MNpuHLMn paboTsl 3TOro Mo-
[yns cBOAMTCA K cnepytowemy. baritel n3
daina oH Noo4epeOHO passopaynsBaeT B
MaTpuuax, pasmepbl KOTOPbIX COOTBETCT-
BYIOT TUNU4YHbIM dopmMaTam npeacrasne-

HUSE CUMBONOB (OT 6x8 1o 24x24 nkc) Ha
akpaHe XXKW. 3atem atn matpuLpl MOaynb
cpaBHMBaeT c MaTpuuamu-obpasuamu, B
KOTOPbIX Pa3BEPHYTL 06pa3LOBbIE CUMBO-
nbl. Npu 3TOM OH NepebupaeT Bce BO3MOX-
Hble BapuaHTbl. Pe3ynstaT CcpaBHEHUS —
k03dduumeHT koppensuun (o1 0 go 1)
n3obpaxeHuin, Haxoasauwmxcs B paboyer n
06pasuoBoi MaTpuLax.

MNoHATHO, 4To M306paxeHne cumeona B
maTpuie 6yneT makcumanbHO Npubnaunxe-
HO K ero 06pasLoBOMY Ha4YepPTaHWIO, eCn
napameTpbl €ro pas3BEpPTKM B MaTpuue
COoBNajaloT C napameTpamu aHanuaupye-
Moro wpudTa. B pesynbrate BbINOAHEHUS
LIMKJIOB NO BCEM BO3MOXHbIM NapameTpam
dopmMmpyeTca TPEXMEPHLIN MAacCuB KO-
adpPurumeHToB Koppensaunn. AHann3 aToro
MaccuBa MO3BONAET ONpPeAennUTb 3Haye-
HWS napameTpoBs, C Haubonbiueit [4oCTo-
BEPHOCTbI0O COOTBETCTBYIOLUME aHanM3u-
pyeMomy wpndTy.

Kpome onpenenenus Tpéx abContoTHO
HeobxoauMbIX ans paboTebl peaakTopa na-
pameTpoB wpudTa (bopmara 3HaKoMec-
Ta, BuAa passBepTKM u Tuna usobpaxe-
HUA), PeaakTop BbiAeNsieT B KOAOBOK Tab-
nuue Yetbipe 30Hbl: 20H—2FH (ocHoBHbIE
MaTemMaTuHecKkmne 3Hakm 1 3Haku npenuHa-
Hus), 30H—39H (pecsaTnyHble UMdpbI),
41H—7EH (6ykBbl naTuHuubl), COH—FFH
(6ykBbI KUpUNAMUbI). OH [AéT Nnonb3oBaTe-
N0 OLEHKY HaNU4usi Pacno3HaHHbIX CUM-
BOJIOB B KQXA0W U3 3TUX 30H.

Ho BCe CMMBONbI 30HbI MOAY/b HE aHa-
nmauvpyeT. 3TO CYLECTBEHHO YBENUYMNO
6bl NPOAOAXUTENBHOCTL ero paboTbl u
06bEM NporpamMMmbl-peaakTopa. B kaxaoin
30He OH Ob6pabaTbiBaeT TONbKO Nepsble
yeTblpe CMMBONA, NPUMEHNAA cnepyoLmne
KPUTEPUUN €€ Hann4uns:

— pacnosHaHbl nobble Asa cumBona
13 4eTbIPEX C KOADDULMEHTOM KOPPEnsi-
unu He menHee 0,85 kaxapiit;

— pacnosHaHbl nobble TpU cumBona
13 4eTbIPEX C KOADDULMEHTOM KOppensi-
umn He MeHee 0,7 kaxablii;

— npoun3segeHne  kKoaddPpuuneHToB
KOPPENsiLMN BCEX YETLIPEX CUMBOJSIOB HE
meHee 0,179 (4TO COOTBETCTBYET CpeaHe-
My ko3 PuumneHTy koppensiumm 0,65).

WpudT cumtaetca pacno3HaHHbIM,
ecnu B daiine HargeHa xota 6bl oaHa 13
NepeYnCNeHHbIX Bblile 30H.

B xone cBoei paboTbl MOAyNb MAEHTU-
dUUMpPYeT 1 NPaBUNBLHO 3arpyxaeT HeNon-
Hble WPUGTHI C KUPUINNYECKUM pnd-
TOM. MONHBIA WPUET OTAMYAETCH OT HEMon-
HOro TeM, 4YTO COQEPXWT CTONbKO BanT,
CKONbKO TpebyeTcs ans onucanmsa 224 oTo-
Bpaxaembix CMMBONOB KOAOBOW TabnuLibl
WIN-1251 (Haxogsiwpecs B o6nactn 0—1FH

ynpasnsiowme CUMBONbI HE YYUTbLIBAKOT-
cs1). Hanpumep, B wpudte popmarta 8x8
Kaxabli CUMBON ONUCbIBAIOT BOCEMb Han-
TOB, CNnefoBaTenbHo, pasmep ero obpasa
8x224 = 1792 6aiita. B Takom wpudte
CUMBONbI pPa3MeLLEeHbl B NOPSAKE, COOT-
BETCTBYIOLLEM KOAOBOW Tabnuue: nepsbli
cumBOoN — Bceraa npoben, cneayowmin —
BOCK/IMLATENbHbIV 3HaK 1 Tak aanee. Mpwu
3TOM COBEPLUEHHO HE 06A3aTENbHO, HYTO-
6bl BCE CMBONbI ObiNM NPaBUNLHO onuca-
Hbl. B wpndTe MoryT 661Tb 1 NyCThie 30HbI.
MonHbih wWpudT, comepxawmii obpasbl
BCEX CMMBOMIOB KOA0BOW Tabnuubl, obec-
neynsaeT paboTy MHONKATOPOB, HE NMEID-
LLMX BCTPOEHHOro 3HakoreHepaTopa.

OpHako paneko He Bcerga MCMNonb3o-
BaHWe NoNHoro wpudTa onpasgaHo. Ha-
npuMep, HekoTopblie KOoHTponneps! XKN
(Hanpumep, T6963C) NMEIOT BCTPOEHHDIN
3HaKkoreHepaTop, coaepxawui nub
nepByld NONOBWHY KOAOBOM Tabnuupi
(vHTepsan konos cumeonos 20H—7EH) n
He coaepXalnii CUMBOIOB KUPUINULbL 1
opyrux andasvToB, KPOME NaTUHCKOro.
Jna nonHoueHHoM paboTbl C HAMKaTOpa-
MW, NOCTPOEHHbIMU C WUCNONb30BaHUEM
nopobHbIX KOHTPONNEpPoB, HeobxooumMo
3arpy3uTtb B O3Y 3HakoreHepartopa, ecnu
OHO UMeeTcs, 06pasbl HEAOCTAILLMX CUM-
BonoB ¢ kogamn 0COH—OFFH. KoneuHo,
MOXHO BbINOMHWUTb TaKyl 3arpysky u3
nonHoro wpudTa, 0AHAKO NPUMEPHO TP
4eTBEPTH ero o6beéma He ByayT NCNONb3o-
BaHbl 1 6ecnonesHo 3anMyT MecTo B na-
MATWU YCTPOWCTBA, MHOroa Hemanoe. Ha-
npumep, 06bEM NONHOro wpudTa ¢ mMar-
puueit 16x24 nkc cebiwe 10 K6awnT, a gep-
XaTtb B NaMAT MUKPOKOHTpONNepa nuiu-
Hue 6...7 KbanT — HenossBonuTenbHas
POCKOLLb.

B nopobHbix cny4asx wucnonbaylT
HernosHble WpndThl, KOTOPbIE coaepxar
06pasbl CMBONOB He BCel KogoBoi Tab-
NuUbl, @ TONbKO HEKOTOPbiX €€ 4YacTew.
O6BbEM Takoro wpudTa MeHbLLE, 4EM NOJI-
HOro, @ pa3MeLLeHne CUMBOJIOB B HEM MO-
XET U He COOTBETCTBOBATb NPUHATOMY B
konoBoi Tabnuue. Ha npakTuke yauwe sce-
ro BCTPEYAKTCS HEenonHbie WwpudThl, Co-
nepxatime Tonbko Kupunnndy. IMeHHo nx
McnoNb3yloT ana "pycudukauun’ nHamka-
TOPOB, 3HAKOreHEePaTopPbl KOTOPbIX BCTPO-
EHHOW Kupunnuubl He umeloT. Bctpe-
4aloTCH HENosHble WpPUdThl, coaepxalime
NULWb CMMBONbI UMPP, @ HA MHOCTPAHHbIX
canTax MHOrO HeMNosHbIX WPHUGTOB C CUM-
BONaMu camblx pasHbix andaBnToB.

Kak n3BectHo 13 [J1], B xome paboTbl
pepaktop ¢opmupyer B O3Y o06pa3s
wpudTa, NPU4éM BCeraa NoNHOro, pacno-
NOXEHNE CMMBOSIOB B KOTOPOM COOTBET-
CTBYET WX MOPSAKY B KOAOBOW Tabnuue
WIN-1251. lMockonbky pacnonoxeHuve B
wpudTe cumBonos ¢ kogamu 20H—7FH
BCerga 0anHaKoBo, 3Ty 4acTb 3arpyXxatoT B
06pa3 6e3 kakunx-nnbo NpeodbpasoBaHuii.

TO4HO Takas xe CUTyauns C HENONHLIM
umdposbIM wWpndTom. OgHako oTobpaxe-
Hue yucen TpebyeT Hanu4us B LWpudTeE He
TONbKO cumBonos umdp 0—9 c kopamu
30H—39H, Ho ewe u paga oononHUTENb-
HbIX CMMBONOB (Npobena, 3aniTon, TOYKKU
n Tak ganee). MNoatoMy 06bI4HO LMDPOBOMN
wpudT COAEPXUT CUMBONLI C KOAAMU
20H—3FH, pacnonoxeHHble B COOTBET-
CTBUM C KOAO0BOW Tabnuuen. Tu aBa Buaa
HENONHbIX WPUHTOB PeaakTop 3arpyxaer
B 06pa3 c ero Havana.
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MHas cuTyaums ¢ HeNONHbIM WPUHTOM,
coaepxXalimMmMm TONMbKO Kupunnuuy. B HEM
nepsbin cumeon He npoben (20H), a ku-
punnuyeckas 6yksa A (OCOH). Takas cu-
Tyauus pacno3Haértcs. HenonHbild knpun-
nudecknin wpudT ByaeTt 3arpyxeH B 06-
pas, HauMHasa ¢ No3nLUKn, OTBEAEHHON ANA
cumsona ¢ kogom 0COH. Bo-nepsbix, aTO
COOTBETCTBYET NOrvke pa3MeLLeHns CUM-
BONOB B KoaoBow Tabnuue n obneryaer
HaBurauuio N0 CUMBONAM B XO4€E peaakTu-
pOBaHus, a BO-BTOPbIX, NO3BONAET NPO-
M3BOAMTb B HEODXOAMMBIX Cny4asx Takoe
nonesHoe pencTeme, Kak "cknevsaHue"”
nonHoro wpudTa 13 OByx HEMONHbIX, CO-
nepxawmx COOTBETCTBEHHO NaTUHWULY w
KUpUnnnuy.

MNpu aHanuse HenonHoro wpudTta C
KUpUnanuern Moaynb pacnosHasaHus O0-
NONHUTENbHO NpoBepsieT 06bEM ero 06-
pasa. Ecnn oH 6onblie fonyctumMoro (a
3TO O3HAYaeT, YTO B HEM HAXOQATCA He
TOonbko 64 cumsona ¢ kopamu OCH—
OFFH, HO u kakas-To apyras uHdopma-
uma), dann bygeT 3arpyxeH Kak NOMHbIA
LWpK@T, HO ero NepBbIM CMMBOJIOM CTaHeT
He cumBon npobena, a 6yksa A. 3Tum pe-
[aKTop npepnocTaBnseT nonb3osaTento
BO3MOXHOCTb CaMOMy pa3o6paTtbCs B CO-
OEPXUMOM wipudTa.

Yepe3 moaynb pacno3HasaHmns NPoxo-
nAT Bce dannbl WpndTOB HE3aBUCUMO OT
1Xx npoucxoxaeHus. Ho knovesyto nHdop-
Maumio, coaepxallytocs B uMmeHn danna,
CO3[aHHOro C NOMOLLbIO MEPBO BEPCUM
penakTopa, OH WUrHOpupyeT, 4TO MO3BO-
NISIeT BOBCE 0TKa3aTbCs OT HEé, ynpocTus
CTPYKTYPY uMeHu darina.

MNMOHATHO, Y4TO BO3MOXHOCTW anropuT-
Ma pPacno3HaBaHWs OrpPaHNYEHbl 1 BNONHE
BO3MOXHbl 6e3ycnetuHble NOMbITK1 aBTo-
MaTuyeckon 3arpysku. B atom cnyuae
penakTop npennoxuT 3arpy3uTtb dawnn,
npeaBapuTenbHO yKkasaB napamMeTpbl
wpudTa BPyYHYO. Takxe He WCKIHEHO,
4YTO pPefaKkTop pacno3HaéTt wpudT Henpa-
BUNbHO. YTOObI BLINTK M3 3TOW cuUTyaumu,
nonb3oBaTento naHa BO3MOXHOCTb He
COrNacuTbCA C peLleHneM NporpamMmebl u
nepenTn K py4HOMYy BBOAY NapameTpos
wpudTa.

Bo BCex cnyyasix py4HOro BBoga napa-
MeTpoB wpndT GyaeT 3arpyxeH B obpas ¢
Ha4YanbHOWM NO3ULMK HE3ABUCUMO OT TOrO,
Kakon WwpndT (MONHbIA MW HEMONHbLIN)
HaxoauTcs B daine.

B HoBytO Bepcuio peaaktopa pobasne-
Ha TakXe BO3MOXHOCTb KOMMPOBaHUA
CUMBONA C OOHOro 3HaKOMecTa Ha apyroe
BHYTPW Tekywero wpudTta. BseneHb
pexnmbl "KapaHgaw” v "Jlactuk”, no3so-
NAWWEe PUCOBATb MbILLIbIO CUMBOJ BHYT-
pu 3HakomecTa. 310 obneryaeT co3naHue
UM peaakTMpoBaHne CMMBONOB, 0CODEH-
HO ana wpudToB Gonbwnx GopMaToB.
YBenuMueHo 4ncno cnocobosB pasBepPTKMU
6arToB B MaTpuue 3HakomecTta. [obas-
neHa BO3MOXHOCTb 3anucu B dann Henpe-
pbiBHOro ¢parmeHtTa obpasa wpudTa
NPON3BONbHON ONWHbI, T. €. CO34aHus
danna c HeNnoONHbIM WPUPTOM.

3arpy3ka ¢avina wpudTa B peaakTop

MNMocne BbIBOpa Nonb3oBaTenem B CTaH-
napTtHoMm guanore Windows 3arpyxaemo-
ro danna pegakTop aBTOMaTU4eckn 3a-
nyckaeT npoueaypy pacnosHaBaHua na-
pamMeTpoB COOEPXALLErocs B HEM Lpnd-
Ta. Ecnn napameTtpbl wpudTta He MOryt

ObITb ONpeaeneHsl, Ha akpaH 6yaeT BbiBe-
neHo cooblleHre, npegnaraowee 3anatb
X B PY4HOM pexume. lpuHnHOn 3Toro
MOXeT BbITb MO0 HEM3BECTHbIM Nporpam-
Me dopmaTt coaepxauwerocs B danne
wpudTa, nMbO CyuweCTBEHHOE OTnnyne
Ha4yepTaHus CMMBOJSIOB B HEM OT 06pas-
uos. lMocne noaTsepXxaeHNs Nnonb3oBarte-
NIeM cornacus Ha py4Hou BBOA NapamerT-
poB 6yneTt OTKpbITO OKHO ux BBOAa. Ha
3TOM 3Tane OT 3arpysku BbIOPAHHOrO
daiina MOXHO 1 oTkasaTbCs.

Ecnn penakTop pacnos3Han MnoHbIN
N HEMONHbIN 6e3 Knpunauubl LWpUdT, TO
Ha akpaH 6yneT BbiBeAeHO coobuieHne C
napamMeTpaM pacno3HaHHOro wpudTa.
Cnenyet nmeTb B BUAY, H4TO CNOBO "HET”
PAOOM C Ha3BaHWEM rpynnbl CUMBOJIOB HE
O3Ha4aeT, 4TO CMMBONbI B 3TOW rpynne
BOBCE OTCYTCTBYIOT. B 0bLuem cnyyae 310
Wb CBUOETENBCTBO TOrO, 4TO PeaakTop
He CMOr pPacno3HaTb YeTbipe NepBbiX CUM-
BOMA rpynnbl.

Puc. 1

[anee nonb3oBartenb MOXeT NnMbo pas-
pewnTb 3arpy3ky daina, ncnonbdys na-
pameTpbl, onpeaenéHHble Moaynem pac-
no3HasaHus, nubo BBECTWM NapameTpbl
wpudTa BPY4HY0, MO0 OTKasaTbCA OT
3arpyaku danna.

Ecnun Xxe pepaktop pacnosHan Henon-
HbIA KNpUNNn4eckun wpndT, TO BO3MOXHA
€ro 3arpy3ka C HanoXeHneM Ha yxe Haxo-
OAWMACA B NamsaTh KoMnbioTepa o06pa3
wpudTa nmbo 3arpyska c npeaBapuTenb-
HOW O4YMCTKOM Tekywiero obpasa. Kak oT-
Me4anoch paHee, Takon wpudT penakTop
BCcerga 3arpyxaet B o6pas, HaumHas ¢ no-
3numm pycckon BykBbl A (kop cumBona
0COH).

Onepaunsi HanOXeHus Ha TekyLwnin
obpa3 nos3sBonsetT c€o34aTtb MOJHbIA
wpudT 13 OBYX HYaCTEN, MHLIMK CNOBaMMn
"pycuduumposatb” WpNdT, HE NMEBLLNN
kupunnmyeckoro wpudTa. Ans 3Toro
cnepyeT CHayana 3arpysmTb B peaaktop
wpudT, KOTOPLIN TpebyeTca pycubuum-
poBaTtb, a 3aTteM 3arpy3nTb HEMONHbIN
KUPUNINYeCcKnit WpndT B pexmme Hano-
KEHUS.

0OpHako cnenyeT UMEThb B BUAY, 4TO ANs
NpaBuUNbHOW CKNenkn abComnoTHO HEObXO-
aMMo, 4Tobbl 06a WpudTa (Haxoaawmncs
B Tekyllem obpase n 3arpyxaemMbi) nme-
1 0QMHaKOBblE NapameTpbl, B NPOTUBHOM
cnyy4ae nony4uTtcs HepaboTocnocobHbIl
npoaykT. YTo6bl HE AaTb NOAb3oBaTeNto
coBepwnTb NOA0BHYI0 OwnbKy, peaakTop
BCeraa XpaHuT napameTpbl paHee 3arpy-
XEHHOro WwpudTa 1 Npn 06HapPYXeHUn He-
NONIHOMO KMPUANNYECKOro wpudTta cpas-
HWBaeT C HUMU ero napameTpbl. Ecnv oHn
COOTBETCTBYIOT APYr APYrY, 06 3TOM BbIBO-
OnTCs COOBLLEHNE 1 HAaxXaTeM Ha 3KpaH-
HYI0 KHOMKY "[a" MoXeT ObiTb paspeLueHa
3arpy3ka danna ¢ Hanoxenuem. MNpu Ha-
XaTuu Ha IKPaHHYI0 KHONKy "HeTt" 3arpys-
Ka byaeT BbINONHEHa C NpeaBapuTebHON
ouuncTkon obpasa wpudTa, HaxoaaWero-
cs B namaTu. [lonyckaeTcs Takxe oTkas oT
3arpysku (3KpaHHOM kHonkon "OTMeHa”).

Mpw HecoBnageHun popmartos nNpeany-
CMOTpeHa TONbko 3arpyska wpudTta B

npenBapuTenbHO  OYULIEHHbIW  06pas3
("Aa") nnbo oTkas oT 3arpy3ku ("Het").

maBHOe OKHO pepakTopa nocne 3a-
rpy3ku Unm cosganus wpudra nokasaHo
Ha puc. 1. B uenom OHO Takoe xe, Kak B
[1], 3a uckno4eHNeM HEeCKONbKMX name-
HEHWUN, O KOTOopbiIXx OyaeT pacckasaHo
nanee.

KonuposaHne cumsona U3 ogHoro
3HaKoMecTa B apyroe

Ty onepaumto BbINONHAT B 06nactu
Bbibopa cumBona. CneayeT paBaxabl
LWENKHYTb NEBON KHOMKOW MbIL NO CUM-
BONY-UCTOYHUKY. DOH ero 3HakomecTa
cTaHeT cuHuMm (cumBon B Ha puc. 1).
3aTtemM WENKHYTb OOUH pa3 No CMMBONY-
npuémHmky. Onepaumsa 3aBepluieHa. Cu-
HWUit GOH CMMBONA-UCTOYHMKA ByOeT CHAT,
a GOH cmBONa-NpPuEMHMKa CTaHeT Kpac-
HbIM 1 CMMBON OyaeT BbiBEEH HA peaak-
TupoBaHue. Ecnn CMMBON-UCTOYHMK Bblae-
neH ownboyHO, TO AN BbIXOAA U3 pexnma
KONMPOBAHWSA [OCTATOMHO LWENKHYTb MO
3TOMY CMMBONY eLé pas.



Pexumbl "Kapanpaw™ v "Jlactuk”

Y1o6bl BKNOUMTL pexum “"KapaHpaw”,
HEeoBX0AMMO HaxaTb ¥ yaepXusaTb Knasu-
wy Shift. B aTom pexvme 3nemMeHTbl 3Ha-
KOMEeCTa, NO KOTOPbIM NepemMeLLaroT Kyp-
COp MbllKN, MEHSOT UBET Ha CUHWUNA.
HaxumMaTb Ha KHOMKK MbIlIN He TpebyeT-
ca. Mocne otnyckaHus knasuwm Shift
penakTop BoO3Bpawaetcs B OObIYHbIN
PexvnM pefakTMpoBaHUs, B KOTOPOM Kax-
AbIA LWEeNYOK KHONKOW MbIlin NO 3NEMEHTY
3HaKoMecTa WHBEPTUPYET COCTOsHME
3TOro anemMeHTa.

[nsa BknoveHus pexuma "Jlactuk” cne-
OyeT HaxaTb 1 yaepxusatb knasuwy Ctrl.
KypCop Mbilin CTaHeT OCTaBNATb B 3HAKO-
mecTe 6enbii cned. [ns Bbixoaa U3 pexu-
Ma gocTtatouHo knasuuy Ctrl otnyctuTb.

Buabl pa3BépTku 6aiToB

B HoBOW Bepcuu pepaktopa MOXHO
3afaTb OBa BapuaHTa BepTUKanbHOW w
[Ba BapuaHTa ropu3oHTanbHoON

nepBoro ¥ nNocnenHero nognexatmx
3anucu CUMBONOB (COrNacHoO KOZOBOWM
Tabnuue). No ymonyaHuio ykasaHa BCSH
KoagoBasn Tabnuua — NONHbIN WpKOT.

HeobxoauMble 3HaYeHUs MOXHO BBO-
OUTb BPYYHYIO, OHAKO PeaakTop no3so-
naeT caenatb 370 6onee yaobHbIM CNOCOo-
60oM. B obnacTtu Bbibopa cumBona LUENK-
HUTE MbILLbIO MO NEPBOMY CUMBONY MHTEP-
Bana (ero ¢OH CTaHeT KpacHbIM), nocne
4Yero ABaxAabl LUENKHWUTE MbllblO B OKHE
BBoga "Cumsonel c...". Kof BblaoeneHHoro
CUMBO/Ia NOABUTCA B 3TOM OKHe.

3arteMm LWENKHNTE OAMH pa3 no nocnea-
HEMYy CUMMBONY uHTepBana v Osaxabl B
OkHe BBoAa "mno...". B HEM noaBWTCA KOA,
nocnepHero cumsona. ocne atoro cne-
nayeT BbibpaTh HYXHbIV BapuaHT dopmMaTn-
poBaHusl nHGOopmMaumn B BbIXOQHOM dan-
ne, TpebyemMblii TN M306paxKeHns CUMBO-
NoB (NO3UTMB NN HeraTye) U HaxaTtb Ha
3KpaHHY0 KHOMKY "CoxpaHuTb 3HaKoreHe-
paTop”.

mobblM APYrMM MO CBOEMY YCMOTPEHMIO.
Ho Bcé-Takm pekomernayeTcs aasatb pan-
nam OCMbICNEHHbIE MMEHa, NO3BONALLNE
CyaouTb O coaepxmmom ¢arna, He OTKpbI-
Bas ero.

Mpoune nameHeHns

Mocne aHanuaa cnncka ¢opmaToBs 3Ha-
KOMECT, C KOTOopbiMU paboTaeT penakTop,
M3 Hero yaanéH NpakTuyecku He UCnonb-
3yeMbin dopmaT 24x16 nkc. Heckonbko
M3MEHEH 06NKK rMaBHOro OkHa penakTo-
pa. B octanbHoM Bepcusa 2.50 pepakTopa
HE UMEET OTNNYUI OT ONucaHHowu B [J1].

Ocob6eHHoCTU peaakTopa
Bepcumn 2.52

B koposoii Tabnunue WIN-1251 cumso-
nbl ¢ kKopamn 7FH—BFH He oTHOcsTCS K
OCHOBHbIM CMMBOMaM NaTUHWLbI UK Kn-
PUNAULBI U UCNONL3YIDTCS KpanHe peako.
OueHb 4acTo B NONHOM wpudTte 3ta 06-
NacTb OCTAETCH NYCTOW UM NOYTU NYCTON.

Kak 66110 oTMeueHo B [J1], B aToM

pa3BépTkn 6anTEB B 3HAaKOMeC- [ — — — obnacTtu MOXHO pa3MeLlatb Npo-
Te. OHu npeacTasneHbl Ha | [ — =3 M3BONbHbIE CMMBONbI, HEOOXOAN-
puc. 2. BepTukanbHoMy pexu- || oo = e Mble AN BbIBOAA HAa MHAMKATOP B
My 13 nepsoi Bepcuu pegaktopa | |’g| ——————> Sl KOHKPETHOM YCTPOICTBE, OIS KO-
cooTBeTCcTBYyeT pexum "Bep-| |0} / - L0 | / ||| Toporo pa3pabaTtbiBaeTcs WpudT.
TuUkanbHbld 1", ropnsoHTanbHo- | L_J // // L__1| B npeabiaywimx Bepcusax pepak-
My — "TOpPU3OHTaNbHbIA 1", : v H H Y ¢ | Topa conepxwmoe aToM rpynMbl
Y7066l Nnonb3osatento Obino | — / - 2 / B none BbibOpa CMMBONOB COOT-
nerye OpueHTUpOBaTbLCA  NPU | — 7 =1 // =1 | BeTcTBOBANO KonoBOW Tabnuue
BbIOOPE HYXXHOrO B1aa pa3BepTku . = / || WIN-1251 n Hukak He oTpaxano
GaitTa, M3MEHEH BUO, OKHA BBOAA ® 'S | | eé uctuHHoro coctonHus.
napamMeTpoBs wWwpudTa, KOTOPoe e (o] || i L0 | KoHeuHo, 6bi10 6bl HEnnoxo
OTKpbIBAETCH NpU CO34aHun Ho- | || - | ||| oTo6paxaTtb B none Bbibopa uc-
BOro wpudTta unM Npu py4yHoMm TMHHOE HavepTaHue CUMMBONOB, B
BBOJAE €ro napameTpoB B Xone Bepr. 1 Beprt. 2 TOM 4MChEe B NPOLECCE WX peaak-
3arpy3ku. Tenepb OHO COAEPXWUT TupoBaHua. OpHako nepeHoc
rpaduyeckylo Noackasky [Aans | IEaVIT 0| I---l l I 1 I |53|7|T ol ...| l I 1 cvumBONa M3 06nacTh penakT1po-
BbIOPAHHOro BMAa PasBEPTKN — BaHus B obnacTtb BbibOpa B
OOMH U3 4YeTbIpEx ¢parmMeHToB EEEE— _— obwem cnyyae TpebyeT ero mac-
puc. 2. v Va wrabuposBaHmns, a MacwTabupo-
B TONbKO 4TO OTKPbLITOM OKHE / / BaHMe pacTpoBoW rpaduku, C
BWOHblI TONbKO 3KpaHHas KHoMKa . // . . // . KoTopon paboTaeT pepakTop,
"OTtmeHa" 1 none Boibopa popma- . 2 . . V . BNEYET 3HAYUTENbHblEe UCKaXe-
Ta 3HakomecTta. OcTtanbHble ane- / e HUsi n3obpaxeHus.
MEHTbl MOSIBATCS TONbKO nocne 7 CumBon npu macwrtabuposa-
TOro, Kak aToT Bbibop OyneT cae- zl . 4L - HUM 1CKaxaeTcs BBMAY TOro, 4TO
naH. HaxaTtue Ha aKpaHHyio KHonN- ero mcxopHoe msobpaxeHue B
Ky "NameHuTb BnA, passepTku” rr | "'l IBaﬁT nl | [1 I eee |Bal7IT nl | MaTtpuue 3HakomectTa wumeeTt
CONPOBOXAAETCA OTKPLITUEM OK- HeJocTaTo4dHOe paspelueHve, w
Ha, aHanorn4yHoro onucaHHomy lopms. 1 [opwma. 2 npu nepexone K Apyromy paspe-

BbiLLE.

B oTtkpbiBweMcs okHe OGyaeT
OTMEYeH Tekywui Bua pas3sépTku. Ero
MOXHO 3aMeHUTb NObIM AONYCTUMbIM
(aonycTuMble BuAabl pa3BepTku Bbinn pac-
cMoTpeHbl B [J1]). OkpaHHaa kHoOMka
"OTmMeHa" B OkHe oTcyTcTByeT. YToOblI
BbINONIHUTL TaKylo onepaumio, A0CTaTO4HO
HaXaTb Ha 3KpaHHylo kHonky "OK", He
MeHSsIsi BUaa passBepTKu.

Co3paHue ¢pannoB HENONHbIX
wpudToB

MepBas Bepcua pepakTopa BO BCEX
cnyyasx 3anucbiBana Ha auck dann non-
Horo wpudTa. B HOBOW Bepcum MOXHO
coxpaHaTb B daine nobdyto HenpepbIBHYIO
nocnenoBaTenbHOCTb 06pasoB CMMBONOB
KOA0BOM Tabnuubl, T. €. co3aaBaTtb Gannb!
HEeNOoNHbIX WPHQTOB.

Ons cospanua Takoro daiina Heobxo-
AUMO O0TMeTUTb B none "BoixogHon dann”
nyHkT "HenonHubin 3. B none nossatca
[OBa OKkHa BBOZa C Ha3BaHWaMMK "CumBObI:

"

c..." n "no...". B aTn okHa BBOOAT KOAb!

Puc. 2

Pepaktop no ymonyaHuto CTpouT nMms
coxpaHsiemoro ¢arina Tak xe, Kak 6bino
onucaHo B [J1], ¢ TON Nuwwb pasHuLen, 4To
K CMMBONY Buaa pa3BépTku GanTta OH
nobasnset undpy 1 nam 2. Ecnn coxpa-
HAeMbli WPUEGT HENONHbIX, TO B KOHUE
CcHOPMUPOBAHHOIO O/ HEr0 UMEHU pe-
naktop pobasnaer cumsonbl LAT pans
wpudTa, HEe COoAepPXalero KUpuanuubl,
vnu RUS pna cogepxawero TONbKO
kupunnuuy. UMa nonyyaet pactumpenuve
.fnt Bo BCcex cnyyasx. Hanpumep, nmsa
darina Font12x16vinRUS.fnt o3Hauvaer,
4YTO B HEM HaXOAWUTCH HEMONHbIN KUPUNAN-
yeckuin wpudT dpopmata 12x16, passépT-
Kka 6anToB BepTukanbHas 1, HeraTuBHOE
n3obpaxeHue.

Kak yxe oTme4anocb, paccmarpusae-
Masi BEpCus pepaktTopa He aHanuaupyet
uMs  3arpyxaemoro davina, no3Tomy
nosnb3oBaTenb MMeeT NpaBO 3aMEHUTb
NPeANOXEHHOE NPOrpaMmon MMs coxpa-
HAeMoro dainna (Bkn4as paclumpeHue)

LEHWNIO 3NEMEHTbI M306paxeHns

cnuBalTCs Mnu gpobatca He-
npeackasyembiM o6pa3om. [oaTomy oT
nepeHoca ¢ macwTtabuposaHvem npu-
LWNOCb 0OTKa3aTbCH, NOCKONIbKY NepeHe-
CEHHbIN CUMBON CTAHOBUNCSA, Kak Npasu-
N0, HEYUTAEMBIM.

OpHako B Bepcun 2.52 nossunacb cur-
Hannaaumsa 0 HanM4Mn CUMBONOB B obnac-
T 7TFH—BFH, 410 no3sonsieT nyyiwe opu-
eHTNpoBaTbCA B Hel. MNpu 3anycke peaak-
Topa ata ob6nacTb Nona BbiGopa CUMBONOB
nycta (puc. 3). Ho B npouecce 3arpysku
daina wpundTta penakTop nposepseT
Hannune CMMBONIOB B KaXOOM €€ 3HaKo-
mecTe. CuntaeTcs, YTO CUMBON MMEETCS,
ecnu xoTs 6bl 0aMH paspsg nobdoro 6anta
ero obpasa umeet 3HadeHue 1. Ecnu Ta-
KO€ 3HaKOMeCTO 0BHapyXeHo, TO B COOT-
BETCTBYIOLLYIO fiveliky obnactu Bbibopa
6yneT BbiBeAeH cumBon ¢ kogom 95H
(>KnpHas Touka B LEHTPe 3HaKoMecTa), kak
nokasaHo Ha puc. 4. 310 CBUOETENLCTBO
TOro, 4TO 34ECb NPUCYTCTBYET HEKOTOPbI
cumBON. YBMAETb 1 M3MEHWUTb ero Hadvep-
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Puc. 3

TaHWe MOXHO, BbibpaB 3Ty svenky Ans
pepakTuposanus. Mpyu co3paHun B 3TOU
obnacTi HOBOro CMMBONA COOTBETCTBYIO-
wasa s4verika obnactn Bbibopa CMMBONOB
Takxe 6yneT oTMeveHa XMPHOM TOYKON.
Ecnu 3HakomecTo cumBoOna, Haxoas-
weroca B paccmatpuBaemort obnactu,
OuMLLEHO (HanpuMep, B pe3ynbTaTte Haxa-
TUS Ha 3KpaHHylo kHonky "CTtepeTb"), TO
COOTBETCTBYIOWAsA eMy syeilka obnacTtu
BbI6Opa CMMBOJIOB TakXe ounwaeTcs. 1o
He COOTBETCTBYET NPUHATOMY B PEAAKTO-
pe NpuHUMNY nHankauum dakra peaaktm-
poBaHusa cumBonoB. B apyrux obnactax
wpudTa o NoboM peaakTMpoBaHnn CMm-
BONa (B TOM 4ucne ero NonaHoOM cTtupa-

Puc. 4

HUKW) CUTHaANU3UPYET BblOENEHWE 3TOro
cumBona B obnactu BbiGopa Monyxup-
HbIM LWPNGHTOM YBENNYEHHOrO pa3mMepa.
Mo3ToMy onucaHHOE Bblle UCKNYEHUE
13 NPaBUN HYXHO NPOCTO 3aNOMHUTb.

B octanbHOM pepakTop Bepcumn 2.52
NONHOCTbIO aHanoruyeH Bepcun 2.50. B
cocTaB OBHOBNEHHBLIX PeaakTopoB 0bemx
BEpCUit BXoasAT ucnonHsemoln dpain CGE-
250.exe nnun CGE-252.exe 1 nanka Model,
B KOTOPOM pa3MellieHbl AecsaTb Gannos:
t0.mod—t5.mod u v0.bmp—v3.bmp. 311
darnbl HegONyCTUMO yOoanaTb, Nepemme-
HOBbIBaTb WAN NEPEeHOCUTb B apyroe
MecTo. Pegaktop He TpebyeT yCTaHOBKM 1
MOXeT ObiTb pa3meLLEH B NtobomM mecTe (B

YcoBepweHCTBOBaHHAaNA
AOMALLHASY MeTeoCTaHuus

M. KO)XXYXUH, r. Kyprax

Mpun ncnons3oBaHnun npeagbIAyLEro BapuaHTa mereoctaHummn [1]y
aBTopa nosiBuJICA psa uaen no e€ ycosepLleHCTBOBaHuio. B peaynb-
Tare oH fo6aBun B Heé ynpasrneHne IPKOCTbIO MHANKaTOPOB, yBeJnN-
4Yns 06bEM COXpPaHSIeMbIX U3MEPEHHbIX NapameTpoB OKpyXaoweii
cpeabl, caenan 6onee yaob6Heim ynpasneHne (Kak OT KOMMNblOTeEpPa,
TaK U C nNomMouwybio kHonok). Kpome TOro, oH ymMeHbLUNN pa3mepbl

MeTeoCTaHLNUN U YNCJI0 HeobXxoaAUMbIX ANsl €€ C6OPKM 3J/IEKTPOHHbIX

KOMIIOHEHTOB.

a puc. 1 nokasaHa rnasHas 4acTtb

NPUHUMNWANLHON CXeMbl OOHOBNEH-
HOM meTeocCTaHumn. E€ ocHoBHOW ane-
MEHT — NO-NpPexXHEeMY MUKPOKOHTpONNEep
PIC18F4550-1/PT (DD1). C4é€T BpemeHu
BEAET MMKPOCXEMa 4HacoB peanbHOro
BpemeHn DS1307Z (DD2), a uamepeHHble
napamMeTpbl OKpYyXaloLwen cpeabl XpPaHUT
MUKPOCXEeMa 3HEProHe3aBncrMMOoNn nams-
™1 24L.C256 (DS1) [2]. EE 06b€EM 32 KHanT
nossonsieT konuTb wuHdoOpmMaunio 06
n3MeHeHusx noroabi 3a 4096 vacos, pac-
XOAys Ha pasmeLeHne CBEAEHNI 3a Kax-
ObIvi yac no 8 6anT.

DOns oTobpaxeHus mHdopmaumm uc-
NnoNb30BaHbl CBETOANOAHbIE 16-3neMeHT-
Hble nHaukaTopbl PSA08-11YWA ¢ 06wwum
aHopnoM. OHM BXOAST B COCTaB OaHOpa3-
paaHbIXx moaynen ungukaumm H1—H10,
KaXAablh Mx KOTOPbIX cobpaH no cxeme,
1n306paxeHHoN Ha puc. 2. Kpome cobeT-
BEHHO MHAWKATOpa, MoAy/b COAEePXMUT cne-
uManusnpoBaHHbii gparisep MBIS028GP
[3]. NHdOopmaumio ansa BbiIBOAA HA MHOWKA-
TOp 3arpyxatoT B Aparisep 16-paspsaHbiM
nocnenoBatenbHbIM - KOAOM  Noao6HO
TOMY, KaKk 3TO AenaeTcs B M3BECTHOWN BOCb-
MupaspsigHon Mukpocxeme 74HCS595.

TOM 4UCNEe Ha CbEMHBIX HOCUTENNX).
EavHcTBEHHOE ycnosue — nanka Model
OONMKHA HAX0ANTLCH B TOM Xe nanke, 4To n
MCNONHAEMbIN dann.

JINTEPATYPA

CaBuyeHKo A. Penaktop pacTpoBbix wWpud-
ToB ans rpadpuyecknx XKW. — Paauo, 2016,
Ne 3, c. 25—27.

Dpaiisep MBI5028GP [3] umeeT no-
cnepoBaTtenbHblli Bbixog SDO, 4TO N03BO-
NnAeT CoeanHUTb NOCNEeAOBaTeNbHO HyX-
HOE YUCNO WHAMKATOPHbIX MoOAynewn u
Mcnonb30BaTh AN GOPMMPOBaHUA 3arpy-
XaemMoro B HMX KoAa BCEro OOuH BbIXO,
MUKPOKOHTpONnepa. B paccmatpusae-
MOM YCTPOWCTBE MHAUKATOPHbLIE MOAYNMU
o6beaviHeHbl B ABE NOCNe0BATENbHOCTH.
Mepsas, cocTosLwan n3 Moaynen C HeYeT-
HbIMW HOMepamu, obpasyeT BEPXHIO
CTPOKY wnHAukatopa, BTOpas (Moaynu C
YETHLIMW HOMEpamu) obpasyeT ero Hnx-
HI0I0 CTPOKY. lMpwn 3arpy3ke nHdopmauus
NO BEPXHEN CTPOKe pacnpoCcTpaHaeTcs ot
moaynsa H1 no moayna HIY, a no HuxHen —
ot moaynst H2 no moaynst H10. Bcero ans
ynpaBneHus nHamMKaTopamm ncnonb3oBsa-
Hbl 4eTbipe BbixOAAa MUKPOKOHTpOAnepa
(ABa WMHMOPMALMOHHDBIX, BbIXOA UMNY/b-
COB cABura 1 BbIxof CcurHana otobpaxe-
HWA 3arpyXXeHHon nHdopmaumm).

AHOObI MHOMKATOPOB NOAKOYEHbI Ye-
pe3 ycunutenbs Ha TpaH3ucTtopax VT,
VT4, VT5 k Bbixogy RC1 MukpokoHTponne-
pa, Ha KOTOPOM OH POPMUPYET MMMYNLCHI
M3MeHSIeMON CkBaxHOCTU. OT Heé 3aBu-
CUT APKOCTb CBEYEHNSI HAUKATOPOB. Mak-
CUManbHbIN TOK CErMEHTA, paBHbi 14 MA,
3apaH pesuctopamu R1 (puc. 2). MeTo-
AWKy pacyéta HOMUHANOB 3TUX PE3NCTOo-
POB ONS OPYrvx 3HAYEHWA TOKa MOXHO
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Pene
Puc. 1
Havtu B [3]. Mpwu 3TOM He cnepnyeT 3abbl- D1 MBI5028GP TaK Xe, Ho obpe3aHbl 1 He aocTalT
BaTb, YTO TOK 4Yepe3 [AEeCATUYHbIE TOYKM A< 2 sp) |RG|SDOIRR » 00 NOBEPXHOCTW nnatsl. [na Hanex-
VHAMKATOPOB (3neMeHTbi DP) He 3aBUCUT §<——3| CLK HOrO0 KOHTaKkTa noA MWHYCOBbIN
OT pexwvMa paBoThl ApaitBepoB, ero cne- B<——=4 LE Qo P G1 BbIBOA, 3/leMeHTa B MecTe, 0603Ha-

o 6 21 " "
ayeT ycTaHaBnuBaTb NOAOOPKON pe3u- Q1 F—3 PSA08-11YWA 4YeHHOM Ha puc. 4 "-G1", nognoxe-
ctopos R1, R2, R9, R10 (cM. puc. 1). R-ext 85 8 4 ]5 1; A Ha NpyxwuHa.

LOns npuéma curnanos NAY ncnonb3o- /| R1 Q4 5l—1¢] B BuiBoabl UK-npuémHuka B1 wun
BaH NK-npuémHmk TSOP34836 (B1). Mpo- /|15« a5 1O Sfs—4 C KBapLeBoro pesoHatopa ZQ2 obpe-
rpamMma MWUKPOKOHTPONNEpa CrnocobHa 21 o Q6 g VA Ty E 3aHbl M W3OTHYTHI TaK, 4TOGbLI MX
pacno3HaBaTb KOMaHfbl, NOAaBaeMble C Q7 e go 9 F MOXHO 6bINO NpPUNasTb K KOHTaKT-
nomouwpio MAY, paboTalowmx cornacHo 88 14 101=—28 & HbIM nnowapnkam 6e3 OoTBEepPCTUN.
npotokonam o¢upmbl SHARP [4] wunn 15 nps—4 Mocne 3arpy3kn B MWKPOKOHTPON-

Q10 14 3|
SONY [5]. Bbibop KOHKPETHOro NpoTOKO- U GND Q11 18 12551 K 11 5 4 Nep Nporpammbl 1 OTKNOHEHMS NPO-
na 6yaeT onucaH Hixe. Q12 % ]-’ > 171 M rpammatopa oT paswéma XP2 avon

OcHoBHas nevaTtHas nnata meTeo- ——188 Q13e 124 15 ’F\,‘ VD1 Heob6xoaMMO yaoannTb 1 BNasTb
CTaHumKn n3obpaxeHa Ha puc. 3, a pac- 251 Q14 50 10— R Ha ero MecTo NepPeMbIHKy.
NONOXEHNE 9NeMeHTOB Ha Hell — Ha A Vbp Q15 13 g s Bce pe3uncTopbl 1 kepamunyeckune
puc. 4.[o3uumoHHble 0603Ha4veHns ane- 12 T KOHOEeHcaTopbl — Tunopasmepa
MEHTOB, BXOASALLMX B MOAYNM MHAMKALMK 12 DUP 0805. OxcuaHble KOHAEHCATOPBbI
H1—H10, vmeT npedukcol, pasHble C7—C9 — TaHTanoBsble Tunopasme-
Homepam moaynewn (Hanpumep, 10HG1 — Puc. 2 pa A. Wx Hanuymne Ha nnate ob6s3a-

CBETOAMOAHBIN MHOMKATOP B MoAyne
H10).

BONbWMHCTBO PAcnoONOXeHHbIX Ha
nnaTe 3NEMEHTOB — B OPOPMNEHUMN ANA
NOBEPXHOCTHOrO MOHTaxa. [epxarenb
3aBOACKOro N3roTOBNEHNS ANA NUTUEBOrO
anemerTa G1 (CR1225) Ha nnaTe oTCyTCT-

ByeT, 3nemMeHT 3adukcupoBaH ABYMSA
0Tpe3KamMu XECTKOro NpoBoaa, CnasHHbI-
MU B Buae kpecta. KoHubl nepBoro otpes-
Ka 3arHyTbl NOA4 NPSIMbIM YriOM BHU3 W
BNasiHbl B OTBePCTUsi, 0OO3HAYEHHblEe
"+G1". KOHUpbI BTOPOro oTpeska 3arHyTbl

TeNbHO. MHaye MUKPOKOHTpoNnep

MOXeT He 3anycTutbcsi. BMecTo apaiise-

pos ceeToanonos MBIS028GP mMoxHO npu-
MeHnTb MBIS5025GP, MBI5026GP  wnun
MBI5027GP. Ho HoMuWHanbl pe3ncTopos
1R1—10R1 B 3TOM cny4ae HyXHO YMEHb-
wunTb oo 1,3 kOMm.
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| mepa 0805. [lnata nomeweHa B

76

Puc. 3

K pa3sbémy X1 nnatbl noaknoHaoT no
nokasaHHOM Ha puc. 5 cxeme AaTymK
OTHOCUTENbHOW BNAXHOCTW BO3Ayxa
HIH4000-004 (B2), paTtymk atmocdep-
Horo pasnexnus MPX4115AP (B3), nBa
naTtyvka temnepatypbl DS18B20 wnu
DS18S20 (oauH — BHYTPM NOMeELLEHUS,
OPYron — BHE ero), KHONKW ynpasneHus
meTeocTaHuuen SB1—SB5, a Takxe
pene WJ105-1A-5VDC (K1), nopatowee
Nno KOMaHAEe MWKPOKOHTpOnnepa Hanps-
xeHue cetn ~230 B Ha noaknNO4EHHOE K
po3eTtke XS1 McnonHMTENbHOE YCTPOMNCT-
B0o. K rHesgy XS2 nogkntoyaloT nutato-
LA METEOCTaHLUMI0 UCTOYHUK CTabunun-
31MPOBAHHOr0 HanNpsixeHus +5 B ¢ makcu-
ManbHbIM TOKOM Harpysku 3 A. Po3eTtky
XS3 npun HEob6xooMMOCTU COeauHSAIT
3KpaHMpoBaHHbIM USB-kabenem anuvHomn
0o 5™ c ogHuM u3 USB-pa3bEMoB KOM-
nbtotepa.

Tak kak gpansepbl MBIS028GP npwu
paboTe CuMNbHO HarpesawTCs, UX HEOb-

xoaumo 06ayBaTb MOTOKOM BO3Aayxa OT
BEHTUNATOPA, ANS NOOKNOYEHUSA KOTOPO-
ro npegHasHayeHo rHe3no XS16. TpaH-
3uctop VI6 no komMaHaam MUKPOKOHT-
ponnepa 3ambikaeT U pa3mblkaeT uenb
NUTaHUsA BEHTUNATOPA. MHOUKATOp BKNIO-
YyeHus BeHTunaTopa — cseTtoamon HL1
(cm. puc. 1).

MNepBoHayanbHO Npegnonaranocb MC-
NoNb30BaTb BEHTUNATOP C HOMUHANbHBLIM
HanpsxeHnem nutanma 5 B, ogHako Tako-
ro He Hawnock. Noatomy 6bin M3roToBNEH
no cxeme, usobpaxeéHHor Ha puc. 6,
npeobpasosBaTens HanpsxeHus 5 B npu-
6nmn3uTtenbHo B 9 B, OoT kOTOpOro npe-
KpacHo paboTaeT BeHTunsaTop M1 c HoMu-
HaNbHbIM HanpsxeHnem nutaHus 12 B.
MeyatHaa nnata y3na NUTaHUs BEHTUNSA-
TOopa — Ha puc. 7. Pe3auctopbl R2—R4 Ha
aTon nnate — Tunopasmepa 0805.
KoHnpeHcatop C2 npu Heob6xoammocTwu
MOXHO COCTaBuUTb U3 ABYX COEAMHEHHbIX
napannenbHo KOHAEHCATOPOB TUMOpas-

OTOENbHbIN KOPNYC M coeAuHeHa C
rHe3gomM XS16 napoit nNposogoB CO

CTaHAAPTHbIM LWUITEKEPOM MUTaHMSA

5,5%2,1 mm (XP1).

lNepBOHaYanbHO NPUMEHeHne ca-
MoAenbHOro npeobpasosBaTtens Ha-
npsXeHns u BeHTUNATOpa Ha 12 B
paccMmaTpuBanocCb Kak BpeMeHHoe
peweHne. HO Nockonbky OHW npe-
KpacHo cebs 3apekomeHaoBanu, pa-
6oTas nNo 14 4acoB B CyTku, OT WX
3amMeHbl ObIN0 peLeHo 0TkasaTbecs.

JaTuuku Temnepatypbl BK1 n BK2
noaknoyeHbl Kk rHe3gy XS13 yepes
TponHuk XS4, XS5, XP13. 970 BO3-
MOXHO, Nockonbky B MN3Y npuMeHEH-
HbIX AAT4YMKOB U3rOTOBUTENEM 3anu-
CaHbl YHUKaNbHble MAEHTUPUKALNOH-
Hble KOAbl, N0 KOTOPbIM NporpamMma
MUWUKPOKOHTPONIEpa MOXET pasnu-
4yaTb WX, YNpasnATb U NOAy4aTb WH-
dopmMaLmo OT Kaxaoro oTaeNbHO No
OQHOW ¥ TOW Xe WHPOPMALMOHHOM
nuHUKM, B gaHHom cnyydae RC7. Ecnu
CYUTaAHHbIM  MAEHTUDUKALUNOHHDbIN
KOO nporpamMme Heu3BEeCTeH, 3TO
3HAYUT, YTO OdaTYMK He 3aperucTpu-
pPOBaH, He NOAK/IOYEH AN Hencnpa-
BeH. B 3TOM cnyyae ero nokasaHumn
nporpaMma He CHMTbIBAET U HE BbIBO-
OUWT Ha nHaukaTop. Ecnv MUKpPOKOHT-
ponnep, 4MTas NokalaHws patyiunka,
OOHOBPEMEHHO MonyyYaeTt curHan ot
nAay, npuoputeT oToAETCs nocnen-
HEMYy, a CYUTaHHOE 3HaYeHne Temne-
paTypbl UrHOPUPYETCH, NOCKONbKY
MOXeT ObiTb OLNOOYHBLIM.

B MeTeocTaHuUmMM NPUMEHEeHbl aHa-
NOroBble  OaTYMKU OTHOCUTENbHON
BNAXHOCTX BO3Aayxa 1 atMocdepHOro
nasnexns. Kaxabil M3 HUX NOAKNo-
YEH K oTAenbHOMY Bxoay AL Mukpo-
KOHTponnepa. Nockonbky nporpamMmma
He UMeeT BO3MOXHOCTU aBToMaTuye-
CKU onpenenvTtb, OeUCTBUTENbHO Nn
OHW NOAKNOYEHbI, HEOHX0AMMO B CO-
OTBETCTBYIOLLEM MEHI0 coobWmTL 06
3TOM BPYYHYIO.

Ans noaxknioyeHus [atinukos U
pene K1 ncnonb3osaHbl CTaHAAPTHLIE
ayauowutekepbl guametTpom 3,5 Mm un
rHE3na Ans HUX.

YnpasnsitoT MeTeocTaHumen ¢ no-
MOLLbIO NATU KHONOK. Haxatue Ha
KkHonky SB1 ymeHbluaeT BbibpaHHOe

3HaYeHue, a Ha KHonNKy SB2 yBenunuunsaeT
ero. KpaTtkoBpeMeHHOe yaepxaHue
kHonkn SB3 — BxoA B MeHI0, onunTtenbHoe
yoepxaHue eé HaxaTon — BbIXO4 13 me-
HI0. HaxaTtuamm Ha kHonky SB4 nepexo-
OAT NO NYHKTaM MEHI0 CHU3Y BBEPX Mnun
cnpasa Haneso, a HaXaTUAMU Ha KHOMKY
SB5 — cBepxy BHU3 U1 cnesa Hanpaso.

MeTeocTaHuus cobpaHa B kopnyce
G1204G [6]. Bun e€ cnepean nokasaH Ha
puc. 8, a Bua c3aagn — Ha puc. 9.

B pexume BbiBOOAA OCHOBHOW UHOOP-
Mauuu B BEPXHEW CTPOKe MHAMKaTopa
NnoKasaHo Tekyliee BPEMS, a B HUXHEN
CTpOke — NOOYepénHo Temnepatypa B
noMelleHnn, Temnepatypa BHe ero,
aTmocdepHoe paBneHue, OTHOCUTENb-
Haa BNAxXHOCTb BO3ayxa. Ecnu kakon-
nmbo 13 naTyMKOB TeMnepaTypbl OTKO-
YEH WNM HeucnpaseH, pes3ynbtat ero
paboTbl 6yaeT nponyweH. MoxHo 3anpe-
TUTb TakXxe BblBOA aTMocdepHOoro nas-
NIEHUS N OTHOCUTENBHOW BNAXHOCTU.



Puc. 4

Ecnn B pexume BblBOOQA OCHOBHON
MHdOPMaUUKN HaxaTb Ha kHONKY SB4 unn
SB5, npon3onpéTr UHBEPCUS COCTOAHUA
pene K1. Ecnu HaxaTb Ha kHonKy SB1 unn
SB2, 0oTKpoeTcsa NOAMEHIO YCTaHOBKW
APKOCTN nHamkaTopa. KpaTtkoBpeMeHHbIM
HaxaTvem Ha kHonky SB3 BXOAST B MEHIO
BbibOpa ycTaHoBOK. Ecnu naért nepepaya
B KOMMblOTEP CcOxpaHéHHo B EEPROM
DS1 wuHdopmauuun, Ha wuHAMKATOpPE
nossutcs Hagnuce "MEPEA. COXP.".
Ecnun xe vaét ctupaHue coaepxumoro
EEPROM, Ha nHavkatop BbIBOAUTCA HaA-
nuce "CTUP. EEPR.". O6e onepauuu
(nepepayy n cTupaHme) metTeocTaHums
BbINONHAET TOMbKO MO 3anpocy KOMMbIO-
Tepa. CnepoBaTenbHO, eCnun €€ He npea-
nonaraeTcs NoAkaloYaTb K KOMMbIOTEPY,
EEPROM DS1 MOXHO He ycTaHaBNuBaTb.

MNpun Heo6x0ANMOCTU BHECTU U3MEHE-
HUS B Kakue-nubo napameTpbl MeTeo-
cTaHuMM CHa4vana cnegyeT nepentn u3
pexunma 0To6paxeHns OCHOBHON MHOP-
Maumm B MeHIO BblGopa yCTaAHOBOK,

cocToawee wu3 nogmeHio "BPEMA",
"OATA", "OATY.", "TAUM.", "MK N.",
"BEHT.", "APK.". Mepexon nNo nNyHKTam
3TOr0 MEHIO (KakK 1 APpYyrnx MEeHI0) LUKIn-
YeH.

YCTaHOBKY BPEMEHU BbINONHAIOT B
noamerio "BPEMA" ¢ nyHkTamu "4Y4Y_",
"MM_", "CC_", "0CC". NMocnegHnit NyHKT
no3BonsieT 3agaTb NONPaBKy B CeKyHAAX,
aBTOMATM4EeCKM BBOAUMYIO B MOKa3aHWA
4yacoB pa3 B CyTku. B BepxHeln cTpoke
MHOMKATOPa BbIBOAUTCS HAa3BaHWE aKTUB-
HOrO NOAMEHIO, B HWXHEN CTpoke — TO,
4TO HEeo6X0AMMO YCTaHOBUTb WUAN NPO-
cmoTpeTs. [lna BBOAA AaThl UMEETCs Noa-
menio "OATA" ¢ nynktamn "04_", "MM_",
",

MNapamMeTpbl 4aTYNKOB yCTaHaABAUBAIOT
B nogmeHrio "OATY.”. CHavana oTobpaxa-
eTca paboTa AaTynka TeMnepaTypbl BHYT-
py nomeLleHns. B BepxHen CTpoke nHan-
KaTopa — Ha3BaHWE NyHKTa, a B HUXHEN
cTpoke — nubO BbIBEAEHO CHUTAHHOE C
[aTtynka 3HadeHue TemnepaTypbl, nnbo

OHa nycTa (koA patynka Heu3BeCTeH
UAW 0ATYUK HE NOAKMOYEH). DyHKumns
KHONkn SB1 B 3TOM cny4ae — cTupa-
HWEe paHee 3anMCaHHOro Koga aaTyuka,
SB2 — cuuTbiBaHME KOAA BHOBb NOA-
KNIOYEHHOTrO patyuka. B cnepyowem
NyHKTE aHanornyHbLIM 06pa3om npose-
pSAOT AaT4YMK TeMmnepaTypbl BHE NOMe-
WeHNs NMBO CYUTLIBAIOT U 3aNOMUHAIOT
ero koa.

Janee naéT HacTpolika Ans aarynka
aTtMochepHOro paasneHus. BepxHas
cTpoka — Haanuce "OABJL”, HUXHSASA
CTpOKa — NOO4epPEaHO COCTOAHNE aaT-
yuka (BK/IIOYEH MW BbIKMIOYEH), U3Me-
pEHHOE 3Ha4yeHne aTMOChEepHOro Aas-
NIeHUs, NoMpaBka K HEMYy, y4uTbiBalO-
wasa BbICOTY MeCTa WU3MEpeHus Hapg
YPOBHEM MOPS.

3aTem cneayeT HacTponka ana aat-
ynka OTHOCUTENBHOW BRAXHOCTU BO3-
nyxa. BepxHas cTpoka — Hagnucb
"BNIAXKH.", HUXHAS CTpoka — noo4e-
PEAHO COCTOSIHWE JaTyunka (BKIOYEH
WU BbIKJIOYEH ), 3HAYEHMUE OTHOCUTENb-
HOWM BRAXHOCTW BO34yXa U Nomnpaska K
Hemy.

OnuTenbHOCTb BbIOEPXKU Talimepa
ycTaHaBnmealT B nogmenio "TAUM™ .
BepxHAa cTpoka nHamkatopa — Ha3ea-
HWE NOAMEHIO, HUXHAS — [AUTENb-
HOCTb BblAEPXKM B MUHYTax. Lar ycta-
HOBkM — 10 muH. MakcumanbHas
Bblaepxka — 900 muH. Tanmep BktoYa-
€T UCNONHUTENbHOE YCTPONCTBO WU
BbIK/lOYAET €ro yepes 3agaHHbIA Npo-
MEXYTOK BPEMEHMU.

Mpun Hactporike WK-ynpasneHus
cHavana B BEPXHEN CTPOKE BbIBOAUTCA
Haanuce "UK-M", B HUXHeNH — ero
COCTOSIHWE (BK/IIOYEHO WU BblKOYe-
HO). HaxaTne Ha kHonky SB1 B gaHHOM
cnyyae BblknoyaeT UK-ynpaesneHue, a
Ha kHoOnKy SB2 BknioyaeT ero. anee
oTobpaxaeTca npoTtokon NAY. B Bepx-
Hel cTpoke BbiBOAMUTCA Haanucek "UK
MN.", B HUXxHen — "SONY" unu "SHARP".
Mpu HaxatTum Ha kHonky SB1 6yanet
BblOpaH npoTokon "SHARP", a Ha KHON-
Ky SB2 — npotokon "SONY".

3aTtemM Ha uHAMKATOP NOOYepEeaHo
BbIBOAATCA Ha3BaHUA BO3MOXHbIX KO-
mang, ynpasnexusa ("BXOL", "BBEPX",

"BHU3", "++", "--") ¢ kogamu nopaio-
wnx ux kHonok MNAY. Ona kaxaon
KOMaHabl HeobxoaMMO  HaxaTb Ha

BbiOpaHHyI0 Ans eé nogayu kHonky MNAY n
nanee HaxaTb Ha kHonky SB2. Koa kHonku
nAay 6ynet coxpanén 8 EEPROM mukpo-
KOHTponnepa. Ecnu HaxaTb Ha KHOMKy
SB1, 10 yxe umetowmiica 8 EEPROM kopn
kHonkw MAY 6yneT cTépT. Mocne 3apaHua
KOOOB KHOMOK A1t BCEX KOMaHA, ynpasne-
HUMEe MeTeocTaHuueln ¢ nomouwpio NAY
CTaHOBUTCS BO3MOXHbIM Kak Npu KpaTko-
BPEMEHHbIX HAXaTuAX Ha 3TN KHOMKW, Tak
M NpU NX yaepxaHuu.

Y706l 3a0aTb NOPOr APKOCTU UHAU-
KaTtopa, NpuM NepecevYeHun KOTOoporo
BK/IOHAETCH U BbIK/IOYAETCH BEHTUNA-
TOp, HEOOX0AMMO BOWTU B MNOAMEHIO
"BEHT.". B HUXHel cTpoke OyneT BoiBe-
[EHO Tekyllee 3HayeHue noporoBow
APKOCTM B MPOLEHTaxX, KOTOPOE MOXHO
N3MEHUTb.

YCTaHOBUTbL HYXHYIO SPKOCTb UHAMKA-
Topa MOXHO B nogmerto "APK.". CHavana
B BEpXHeW cTpoke uHaukatopa 6ypeT
BbiBeaeHa Hagnucb "APK.", B HUXHEN —
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Puc. 9

K XP1 (puc 1)

K XP1 (puc. 6)

2

TEeKYLUNA YPOBEHb SIPKOCTU B NMPOLEHTaXx.
Ero na3meHsaoT HaxatuaMm Ha KHOMKU
yCTaHoOBKY napameTpos. Janee otobpa-
XaeTca nepsoe BpeMs aBTOMaTU4eCKO-
ro U3MEHEeHUs APKOCTU. BepxHas CTpo-
ka — Haanucb "1 YCT.", HuxHaa —
noo4yepeéaHo BpeMs aBTOMATUYECKOro
n3meHeHus (ecnu Bblbpath "BbIKJ.",
U3MeHeHns He OyaeT) unu 3aaaHHbli
ypoOBeHb ApKOCTU. Hanpumep, ecnu
3apaTb Bpemsa 08:00 v apkocTs 80 %, TO
posHO B 08:00:00 kaxapix cyTok byaet
aBTOMaTUYECKU yCTaHOBNEHA SIPKOCTb
nHankatopa 80 %.

Mocne ycTaHOBKU NEpPBOro BPEMEHMU
aBTOMAaTUYECKOrO U3MEHEHUS APKOCTU
aHanornyHo yctaHaBnnBalT BTOPOe.

YnpaBnsiTb MeTEeOCTaHUMEN MOXHO U
C NOMOLLBIO KOMMbIOTEPA, HAa KOTOPOM
HYXHO 3anyCTUTb NPUNOXEHHYIO K CTaTbe
nporpammy "MeTeocTtaHuma”. B CBOEM
OKHe Ha Bknaake "Uamepenus” (puc. 10)
OHa OoTOoOpaxaeT Tekylmne U3MEepPeHHbIe
3HavYeHns meTeonapameTpoB. Ha Bknaa-
ke "Ouarpammebl” (puc. 11) nporpamma
cTpouT rpadukn U3MEHeHUs Temnepa-
Typbl BHYTPU U BHE MOMELLEHUs, aTMO-
chepHOro gaBneHUs U OTHOCUTENBLHOWN
BNAXHOCTU BO3Ayxa MO pe3ynbraTam
npeabiaywmx U3MepeHun, COXPaHEH-
HbIM B Mukpocxeme EEPROM wmeTteo-
cTaHuuu.

HaxaTuem Ha akpaHHyio KHonky "3a-
rpy3nTb” BbINONHAKT NEPECLINKY WH-
dopmaunm n3 EEPROM B komnbloTep.
Mprnyém npu 3akpbulTUM nporpamma
"MeTeocTaHuua" coxpaHaeT B danine
met.mtb BcioO nonyyeHHyio uHdpopma-
umio. bnaropgaps atomy npocmMoTp auna-
rpaMM CTaHOBUTCH BO3MOXHbIM Jaxe
npu OTKNIOYEHHOW OT KOMNblOTEPA
meTeocTaHuuu. Kpome T0ro, npu Haxa-
TUN HA 3KPaHHYI0 KHOMKY "CoxpaHuTb”

|

Puc.7




Puc. 10

Puc. 11

Puc. 12

nporpamMmma BbIBOAUT B TEKCTOBLIN dhann
met.txt BCclo cumtaHHyio 13 EEPROM
nHdpopmaumio. HaxaTnem Ha 3KpaHHyIo
KHOMKY "Ou4ncTuTb” CTUpaloT Tekyuiee
copepxumoe EEPROM meTeocTaHumu.

Ana ycTaHoOBKM pe-
Xuma paboTbl MeTeo-
CTaHuMM npepgHasHa-
yeHa Bknapgka "Ycra-
HoBkn" (puc. 12). OT-
KpbIB €€, cnepyeT Ha-
XaTb Ha 3KpaHHYIO
KHonky "3arpy3uTtb”,
4106l MEeTeocTaHuus
nepenana Tekywume
3HaYeHUs eé napameT-
pos B kOMnbioTEp. Ada-
nee HYXHO BblIbpaTb UH-
Tepecywwme nan noa-
nexauwme NU3MEHEHUIO
napamMeTpbl U HaxaTb
Ha 9KPaAHHYI0 KHOMKY
"YcTaHOBUTL".

Ecnun BbiGpaH MyHKT
"Bpemsi, paTta”, TOo OT
onepauuoHHON cucTte-
Mbl KOMNblOTEPa ByRyT
NONYYEHbI U 3arpyxeHbl

B METEOCTaHUMIO HOBblE 3HAYEHUS Bpe-
MeHUN 1 pgaTol. Ecnun xe 310 NyHKT "Koab!
naT4ukoB”, To cneanyeT BbIGpaTb B COOT-
BETCTBYIOLLEM NONE AaT4MK Temnepary-
pbl U HaxXaTUeM Ha 3IKPAHHYIO KHOMKY

"CumTtaTh” npouuTtaTtbh ero kon. Y4Tobbl
cTepeTb koa naT4ynka B8 EEPROM Mukpo-
KOHTpONNepa, HaXMUTE Ha 3KPAHHYIO
KHOMNKY "OuncTuTe".

YcTaHoBKa OCTaflbHbiX NapamMeTpoB
acHa 6e3 yTO4YHeHui. 3HavyeHus BcCex
napameTpoB, 3a4alLWwmnx pexmm paboTsbl,
meTeocTaHums xpaHut B EEPROM muk-
POKOHTpONNEpa.
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Ans Bac, paauontioburenu!

PAOWNO: anemeHTbl, Habopbl, maTe-
puanel, KOPNychl 1 Np.

OT Bac — onna4eHHbIN KOHBEPT Ans
karasnora.

426072, r. Wxesck, a/a 1333.

WM 3unnatos P. K.

Ten. 8-912-443-11-24

* * *

MeyaTHble nnartol, Ha60pbl n mMoaynu

www.zwuk-serwis.narod2.ru

* * *

P/netanun oted. n umn. 9000 Tunos,
KHUrKM, KomnbioTepsbl, MO. Baw KoH-
BepT. 190013, C.-MeTepbypr, a/a 93,
Kncenésoi.

CBETOOAMOAHLIE NNAMMbI, CBE-
TUNbHUKN N BCE TAKOE...
www.new-technik.ru

* * *

USB-ocuunnorpadsl, reHepaTopsl.
www.signal.ru
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doTopene Ha OCHOBEe
ra3oHHOro cBeTu/bHuKa

. HEYAEB, r. MockBa

OcHoBa ¢oTtopene — cBeToANOAHbIA ra30HHbIA

CBEeTUJIbHUK,

Aepxarenem, a Takxe,

OT KOTOpPOro ucnosb3oBaH kopnyc C
B Ka4YecrTrBe pgartyvka ocse-

wéHHOCTHN, conHe4yHass 6atapesi. C HacTynneHnem
TeMHOTbI yCTPOWCTBO BKJIIOYUT UCTOYHUK OCBELYEHUS],
a ¢ HacTynjiieHuneM CBEeTJIOro BPEMEHWN CYTOK BbIKJIO-
4yuT. Ero ocHoBHbie 0CO6eHHOCTN — HebosbLune raba-

pPUTbI N SKOHOMMUYHOCTb.

Xema yCTpOoWCTBa NokasaHa Ha

puc. 1. Ero cobcTBeEHHbIN NoTpe6-
NAEMbIA TOK He npeBbiwaeT 1 MA. 3Toro
yAanocb AOCTUYb NPUMEHEHWEM Mano-
MOLLIHOTO TPUHUCTOPA, Y KOTOPOro TOK
BKJIIO4YEHUA — BCETr0 HECKOJIbKO AECATKOB
MUKpOaMnep, a HanpsXxeHne OTKPbIBAHUA
He npesblwaeT 0,8 B. lNpaBaa, n makcu-
ManbHO AONYCTUMbIA TOK 4epe3 Hero —
Bcero 300 MA, NO3TOMY MOLLHOCTb KOM-
MYTUPYEMOI Harpy3ku He OofmxHa ObiTb
6onee 60 Br.

~230B Harpyska
XP1 1
i
VD4
¥ 1N4007
VD1 R2 H R41M
KU407A| 1M Vst
VD2, VD3

RS [;] CRO2AM

1N4007 560
<] <]

c3
10mkx10B

Puc. 1

CeTeBoe HanpsxeHue BbiNpaAMNaeT
anogHeit mocT VD1, nynbcupylowee Ha-
nps>xeHve NocTynaeTt Ha TpunucTop VST,
Harpyska BknioueHa nocnepoBaTtesibHO C
BbINPAMUTENbHLIM MOCTOM, NO3TOMY, KOT-
na TPUHMUCTOP OTKPLIT, HA HEE NocTynaeT
nepemMeHHoe ceteBoe Hanpsixenue. Kpo-
Me TOro, CeTeBOe HanpsiXXeHue BbiNpsiM-
naet anon VD4, Yepes peauctop RS 3aps-
xaeTca koHaeHcaTop C2, u koraa Hanps-
XEHNEe Ha HEM NPEBBLICUT HanpsXeHwe
OTKPbLIBAHMA TPUHMUCTOPA, NOcCnegHun
CTAHET OTKPLIBATLCA B Hayane Kaxmoro
nonynepuoaa CEeTeBOro HanpsxeHus, a
nuTatowee Hanps>xeHue NOCTyNUT Ha Ha-
rpy3ky. Tak 6yneT B TOM cnyyae, ecnv con-
HeyHan 6aTtapes GB1 ocselieHa cnabo u
HaNpPsXeHWa Ha 3aTBOpe TpaH3ucTopa
VT1 HeQoCTaToO4HO 415 ero OTKPbIBAHNSA.

C pocTtom ocBe-
LWEHHOCTU Hanpaxe-
HWe Ha conHeyvHou 6a-
Tapee pacTéT, TpaH-
3uctop VT1 HaumHaeTt
OTKpbIBATLCH, pPas3ps-
xan koHgeHcatop C2,
1N Hanps>xeHwe Ha yn-
paBnAlOWeEM 3NeKTPOo-
ne TouHucTopa ymenp-  PWC. 3
waeTca. Korga ero 6ynet HeAoOCTaTO4HO

Ry

42

o

R ;

K XP1 K XS1 K XP1,XS1
I
\ VD1 VD“ LAt
c ’\J,\J
° 2% g] g]ﬂs Re
R1
VD2 S
ofde oo VT T2
R3 V03 ¢ g ]
c3
g, T O +T sl

K -6B1 K +6B1

Puc. 2

ON19 NOAAEPXaHUS TPUHUCTOPA B OTKPbI-
TOM COCTOSIHUN, HANPSXEHNE Ha Harpy3Ky
nepecTaHeT nocTynats. MnaBHylo perynu-
pOBKY nopora BkfoyeHus obecneymeaeT
noacTpoeyHbln pesuctop R3. Ha Hero
NOCTynaeT HanpsXeHue C napameTpuye-
ckoro ctabunusatopa HanpsixeHus Ha
anopax VD2, VD3. KoHpeHcatop C1 —
CrnaxuBaloLmi.

YT100bl BKAOYEHWE U BbIKNIOYEHUE
npoucxoaunu ckadkom, seseaeHa MNOC
yepes Pe3NCTUBHBIN OenuTenb Hanpsixe-
Hus R1R2. Kpome TOro, 4epes pesmcrop
R3 npoTekaeT NyNnbCUPYOLWNA C 4acTOTOMN
50 Ny Tok pesucTtopa R4. Korpa TpuHuc-
TOop VS1 3akpbiT, Ha peaucTope R1 npu-
CYTCTBYET NyNbCUPYIOWEE C YABOEHHOWN
4acTOTON CeTU HanpsaxXeHue, KOTopoe
CKNaablBaeTCs C HANPS)XeHNEM Ha peauc-
Tope R3, a nynbcaumn Ha OBUXKE 3TOrO
pesucTopa crnaxueaeTt koHaeHcaTop C1.
B pesynbTaTte Ha 3aTBOp TpaH3ucTopa VT 1
NocTynaeT CyMMa HanpsXeHun Ha pesnc-
Topax R1, R3 u conHeuyHoin HaTtapew.
KoHpeHcaTop C3 nogaBnsieT nynbcaummn un
MUMMYNbCHbIE MOMEXMU.

Mpy HEQOCTaTOYHOM BHELLHEM OCBe-
weHun TpaH3uctop VT1 3akpbIT, TPUHAU-
cTop VS1 OTKPLIT, OCBELLEHNE BKAIOYEHO.
MoaTomy yepes pe3uctop R2 Tok npaktun-
4Yecku He NpPOTEKaeT, U HanpsixeHue Ha
peauctope R1 3aBucuT OT TOKa Yepes
pe3uctop R4. Korna ocselleHne Bo3pac-
TET, HaNPsXeHWe Ha 3aTBOPE TPAH3UCTO-
pa VT1 Takxe yBennuntcsa. OTKpbIBLIMIACS
TPaH3UCTOpP 3allyHTUPYEeT KOHAEeHCaTop
C2, n nocne TOro Kkak TPUHUCTOP NepecTa-
HEeT OTKpPbIBATbLCS, TOK Yepes peaunctop R2
BO3PACTET Ha HECKONbKO nopsakos. B
pesynbrate Tok 4yepes pe3ucTtop R1 yse-
NNYNTCS NPUMEPHO B TpW pasa, COOTBET-
CTBEHHO BO3PACTET HANPSXXEeHNE Ha HEM 1
Ha 3aTBope TpaHaucTopa VT1. YTobbl OH
3aKpbINCH, HaNpsXeHe conHevHon H6aTa-
pen O0MKHO OblTb MeHbLUE, YEM NpU ero
OTKpbIBaHUN. Tak CO3pAaETCA rmcrepesnc
npwv nepeknyeHun — GoTopene BkIoya-
€T 1 BbIKNIOYAET OCBELLEHNE NPU PA3HOWN
BHEWHeN oceewéeHHocTU. uncrtepesnc
perynmpyloT noacTPOeYHbIM Pe3NCTOPOM
R1. Mockonbky aTa perynupoeka cea3aHa
C YCTaAHOBKOW nopora BKAIOYEHUS, BO
BPEMS HanaxmBaHUa UX HaaO NOBTOPUTb
HECKONbKO pas.

Bce 3NnemMeHTbl, KpOMe CONHEYHOMN
6aTapen GB1, Bunkn XP1 1 posetku XS1,
pa3melleHbl Ha nevaTHon nnate n3 Gonb-
FMPOBAHHOIO C OAHOW CTOPOHbI CTEKJO-
TekcTonuta TonwmHown 1,5..2 mm, uep-
TEX KOTOPOW noka3aH Ha puc. 2. OHa



npeaHasHadeHa ans pasmeLleHus B nps-

MOyrofibHom kopnyce (puc. 3) ra-
30HHOrO  CBeTW/IbHMKA  pas3Mepamu
25x45x45 MM, B KOTOPbLIN

BCTpOeHa conHeuvHas GaTtapes
pasmepamu 30x30 mm. B ¢o-
Topene nNPUMEHEHbI MNOCTO-
AHHbIE pe3ncTopbl MT, C2-23,
noactpoeyHble CMN3-19, ok-
CUOHbIE KOHOEHcaTopbl —
MMNOopTHble. Knacc TpuHUCTO-
pa No HaNpPsXeHND — BOCbMOW
(MakcumanbHOEe AonycTumoe
HanpsxeHne — 400 B). Ou-
OfHbIA  MOCT MOXeT ObiTb
o600l ManoMOLWHbIN C [0-
NMYCTUMbIM TOKOM HE MeEHee
0,3 A 1 0OpaTHBLIM HaNPSXKEHN-
em He meHee 400 B. JonycTn-
MO TaKXe NPUMEHUTb 4YeTbipe
OTAEeNbHbIX AnoAaa, Hanpumep
1N4007.

OTBepcTUA B KOpPNyce 4NA NOACTPOeY-
HbIX PE3NCTOPOB He caenaHbl. Ho npu xe-
NaHUN 3TN PE3UCTOPbI MOXHO YCTAHOBUTb

Puc. 4

Tanmep ana ynpasneHus

HAaCcoOCOM

B. MAPKOB, r. Koepos Bnagnmupckoii o61.

CTPOWCTBO, CxemMa KOTOpOro noka-

3aHa Ha PUCYHKe, Nepuoanmyecku
dopmMupyeT Ha BbiIxoae (Ha BbiBOoge 11
Mukpocxembl DD 1) uMnynbCbl NONOXU-
TensHon nonspHocTu. OHO copepxuTt
nsa paboTawwmx nooyvepénHo RC-
reHepaTtopa (Ha anemeHTax DD1.1 n
DD1.2), kOMMYyTaTOp Ha O9NemMeHTe
DD1.3, nocnepoBaTenbHyl0 uenb w3

1M nay3 mexay HUMU (Tgw,) 3aBUCUT OT
4acToTbl GOpPMUPYEMBIX FreHepaTopamu
MMNYNbCOB U UCMNONb3YEMbIX BbIXOAOB
CYETYUKOB U MOXET pPerynmposaTbCs B
LWMPOKMX Npepenax.

C nopknio4eHnem ycTponcTea K cetu
Ha Bbixoge Bbinpsmutena VD1 nosenseT-
CS MOCTOAAHHOE HanpsiXeHue NUTaHns u
6narogapsa uenu R3C3 c4éTHMKN MUKPO-

DD3 K561ME10
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yeTblpéx CYETYMKOB MUKpocxem DD2,
DD3, unBepTOop Ha anemeHTe DD1.4 n
3NEKTPOHHOE pene Ha TpaHaucTope VT1
1 3NeKTpoMarHnTHomM pene K2, ynpas-
naouwee paboTor MarHMTHOrO nyckaTe-
na Ki. AnnuTenbHOCTb UMNYNbCOB (Tg,)

cxem DD2, DD3 ycraHaBnuBawTCHa B
HyneBoe cocTosiHue. [1pyn 3TOM Ha BbIXO-
ne vHeeptopa DD1.4 nossnsetcsa ypo-
BEHb NON. 1 1 reHepatop Ha 3NeMeHTe
DD1.2 BknioyaeTtca B pa6oTy. OaHo-
BPEMEHHO OTKPbIBAETCA TPaH3UCTOP

napasnnenbHoO nnate u NPUKNENTb, a 3aTem

no MecCTy caenatb AN HUX OTBEPCTUS B

Kopnyce.

doTopene coeaMHeHo ¢ BUN-
kor XP1 n poseTtkon XS1 ¢ nomo-
wblo TPEXNPOBOAHOrO kabens,
KOTOPbI BbiBEAEH Yepe3 LwTaT-
HbIl  MPAMOYIrONbHbLIM Aepxa-
TeNb-CTOWKy kopnyca (puc. 4).
Ecnu ¢otopene nnaHupyertca

pa3MecTuTb Ha ynuue, nocne
NpoOBEPKN NnaTy C ABYX CTOPOH
HaZo MNOKPbLITb BAArOCTONKUM
nakom, a nocne cbopku ¢ nomo-
Wb CUNIMKOHOBOrO repmeTuka
3ama3saTthb BCE LWEeNu 1 OTBEPCTUS.
Ho BCE paBHO yCTaHOBUTbL ero
HagoO B MecTe, 3alWUEHHOM OT
0CagKoB, U, KPOME TOro, Ha Hero
He JOonxeH nonagatb CBET OT
MUCKYCCTBEHHbBIX MCTO4YHUKOB OC-
BELLEHUS.

VT1, cpabatbiBaeTt pene K2 u cBonmu
KOHTakTaMn K2.1 nogknioyaeTr K cetu
06MOTKy MarHuTHOro nyckatens Ki, B
peaynbrate 4ero ToT Toxe cpabaTbiBaeT
n koHTakTamu K1.1, K1.2 nogknioyaer K
cetn Harpysky. C Bbixoga 3nemeHTa
DD1.3 umMmnynbCbl C 4acToOTOW cnepoBa-
HUA 3TOr0 reHepaTopa NOCTynalT Ha
Bxoa CN (BbiBOA 2) NepBOro cuyéTtymka
Mukpocxembl DD2. HaunMHaetTcs OTCYéT
BpEMEHN Ty,

C nosBneHuem nor. 1 Ha BbIXxOAe
cyétumka (BbiBOog 14 DD3) ypoBeHb
nor. 1 Ha BbiIxoae anemeHta DD1.4 cme-
HAeTcs ypoBHeM nor. 0, TpaH3ucTop VT1
3akpbiBaeTcsa, obectouuBan pene K2,
OHO OTNyCcKaeT M pa3pbiBaeT uenb nuTa-
HUS MarHUTHOro nyckatens K1, koTo-
pbIli, B CBOK O4yepenp, BbIKNOYAET Ha-
rpy3ky. OQHOBpeMEeHHO BKAOYaeTcs
reHepartop Ha anemeHTe DD1.1, Ha BXOA
CN nepBOro cu4értymka MUKPOCXEMbI
DD2 Ha4ynHaloT NocTynaTb UMMyNbChI C
4acTOTOI 3TOrO reHepaTopa — HavymHa-
eTCs OTCHET BpeMeHU Ty, MO OKOHYa-
HUN KOTOPOro BCE NOBTOPSAETCSH C Havya-
na.

Ha npakTuke yCTpOMCTBO 4ETBEPTLIN
rog ucnonb3yerTca Ans ynpasneHus no
3a4aHHOMY UMKNY BOASIHLIM HACOCOM
npounseoanTensHocTbio 2500 n/4, oTka-
4yMBaKLWMM BOAY U3 CKBaXWUHbI ¢ Aebu-
Tom 300 n/4. Ons ykasaHHbIX Ha Cxeme
HOMuHanoB anemeHToB R1, R2, C1 n C2
HacocC BKJloYaeTcs Ha Bpemsa T, = 151 ¢ =
= 2 muH 31 ¢, oTkaumaeT okono 130 n
BOAbl B HAKOMUTENbHYIO EMKOCTb, a
3aTeM OTkoYaeTcss Ha BpeMs Tgum =
=27 MUH, B TEYEHUNE KOTOPOro B CKBAXU-
He HakannuBaeTtca Bopa. Heobxoawn-
MOCTb YNpaBfieHUs HAaCOCOM C Takum
LUMKNOM Bbi3BaHa TeM, 4TO 6e3 OMbiBa-
HMS BOAOW HACOC BbLIXOAUT U3 CTPOS.
MuTaeTcsa ycTPOWCTBO OT HECTAOUNN3U-
POBAHHOIO0 MCTOYHUKA, COAEpXaLLero
noHuxatowmn TpaHcdopmaTop T1 ¢ BTO-
pu4HOM 06MOTKOWM HanpsxeHnem 9 B un
BbinpaMuTensHeii moct KU405A. Ona
ynpasnexHuns nyckatenem K1 npymeHeHo
pene K2 ¢ o6MOTKOI CONPOTUBNEHUEM
okono 700 OM 1 HOMUHaNbHBLIM Hanps-
XeHuem 12 B.
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NPUKNAOHAA SJIEKTPOHUKA

Ten. 608-28-38

Mpuém crarteir: mail@radio.ru
Bonpocbi: consult@radio.ru

PAOMUO Ne 10, 2016

MopBecHOW NOAOYHbLIA MOTOP
C NUTaAHUEeMmM OT INTUEeBOoro

akKKymynatopa

A. TABPWUJ1OB, r. TannnHH, ScToHns

a BOAOEMax BCE Hale MOXHO BCTpe-

TMTb PbIGOMOBOB, UCNOJB3YIOWMX Ha
CBOMX NOAKAaX NOABECHbIE 3/IEKTPOMOTOPbI.
Mo cpaBHeHUIO C BEH3NHOBLIMWU ABuUraTe-
NAMU OHU UMEIOT PSS, NPEUMYLLIECTB: KOH-
CTPYKUMS UX OYEeHb NpPOCTa, BKIIOYEHNE—
BbIK/IIOYEHNE NPOUCXOAST MIHOBEHHO,
NPaKTUYECKN NOJTHOCTbLIO OTCYTCTBYIOT LUYM
1 BbIBpPOC B BOAYy MOBOYHBLIX MPOAYKTOB.
Cambli 60NbLIOKN HEeAOCTaTOK 3NEeKTPO-
MOTOPOB — 3TO HEO6XO0AUMOCTb UMETb
WUCTOYHUK NUTaHNSE — akKyMYNSTOPHYio 6a-
Tapet, Macca KOTopol (06bIMHO CBUHLIO-
BO-KWCJIOTHOW) B HECKOSIbKO Pas3 fpesbiLLa-
eT maccy camoro motopa. Oco6eHHO 3To
HeynoGHO Npu NoBe pbibbl C Pe3NHOBOW
noaKn, B KOTOPOW rae-TO HyXHO pasme-

pen, naéT Ha Harpes pe3ncTopa, T. €. pac-
xoayeTcs BNycTylo. 1o nacnopty moTopa
noTpebnaembiin TOk Ha 6onbLLIEN CKOPOCTH
nocturaeT 14,7 A, a Ha meHbweln — 7 A.
Mpn 3TOM B NEPBOM Cily4ae MOTOP AOSIKEH
pasBuBaTh ycunme Ha weapToBax 8,1 krc,
a BO BTOpom — 3,6 krc. Mo npoeeaéHHbIM
N3MEPEHNAM, NPU HaMpPsXeHUU NUTaHua
11 B MOTOp pa3BuBan Ha MeHbLUEl CKO-
pPOCTU ycunme okono 2,5 krc, 4To 6amM3Ko K
3aABIEHHOMY 3HA4YEHUIO.

B nepBOHa4anbHOM BapwaHTe WUCTOMH-
HUKOM MNUTaHUA cnyxuna Gatapes, co-
CTaBfieHHasi 3 TPEX COEAMHEHHbBIX Nocne-
noBaTenbHO BaTapen, kaxaas U3 KOTopbIx,
B CBOIO O4epenpb, COCTosina U3 AByx CO-
€ONHEHHbIX NapannenbHO NUTUN-UOHHbBIX
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VD1 BZX55C7V5 R10 510 R14 240 C2L x VD6
— K1 SB2 [ 470 Mkx25 B | BZX35CV1
K -r/ Ev\FUHGA GB114,88
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VT1, VT2 BC550
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VT4 IRLB8743
K1 FTR-K1CK012W

LWaTb TXENYIO akKyMYNSTOPHYIo 6aTapeto.
He cospaioT ynobCcTB U COEaNHUTENbHBIE
npoeoaa.

B 70 e Bpemsi CyLLeCTBYIOT akKyMynisi-
TOPbI, UMEIOLLME NPY CPABHUMOW 3HEPro-
EMKOCTY 3HAYNUTENBHO MEHBLLIYIO MACCy, Yem
CBUMHLOBO-KUCNOTHbIE. K HUM OTHOCATCS
pPasnMYHOro TUNa NUTUEBBLIE aKKyMYNATOPbI.
Huxe onucbiBaeTcs manorabapuTHbIN NOA-
BECHOI 9NEKTPOMOTOP, MUTAEMbIV OT NINTue-
BOIO UCTOYHMKA, PA3MELLEHHOrO Henocpea-
CTBEHHO Ha HEM camom. lNpueseneHa cxema
He06x0aMMOro s paboTbl 31EKTPOMOTO-
pa MU UCTOYHMKA NUTAHUA INEKTPOHHOrO
yCTpONCTBa. M3MepeHbl Takxke pasnunyHbie
napamMeTpbl NOABECHOr0 MOTOPA B LESIOM.

Ona atoin uenn 6611 NCNONBL3OBaH ABe-
HaOUATUBONLTHLIN ABYXCKOPOCTHOW NOA-
BecHon MmoTop Sevylor SBM18, macca ko-
TOporo (6e3 akkymynatopa) — OKOJOo
2,5 Kr (Takom xe MOTOp BbINyCKaeTCcs 1 nog,
mapkor Aqua Marina T 18). MNpwu 6onbLuein
CKOPOCTU NUTAHWE OT akKyMyisTopa noaa-
€TCs HeEnocpeaCTBEHHO Ha ANeKTPOoaBura-
TE€Nb, a NPU MEHbLLEN — Yepe3 OONONHN-
TenbHbIN pe3ncTop. B nocnegHem cnydae,
KaK Nnokasann N3MepeHus, TPETb IHePruu,
notpebnsemMon oT akkymynaTopHowu 6ara-

|C1 0,33mk VD5 BY399
DD12 DD13

VD3 KAO503A

IRLB8743

VT4

| BC550 BC639
k(soa)a 3 6
-
acu
Puc. 1

akkymynatopos IMR 26650 (KeepPower)
eMKocTbio 5200 MA-.

Kak “3BECTHO, NMUTUEBbIE aKKyMynaToO-
pbl — BECbMA "HEXHbIE" UCTOYHUKN MUTAHUS:
OIS Kax4oro Tuna yCTaHOBNEHblI MakCu-
MasfibHOE HarnpsixeHne, 4O KOTOPOro MOXeT
ObITb 3aPAXKEH aKKYMYNSITOP, N MUHUMAb-
HOe HanpsixeHue npu ero paspsiake. Ans
JINTUIA-VNOHHBIX aKKyMYNSiTOPOB 3TN 3Haue-
HUS B pacyéTe Ha OOVH 9NEMEHT paBHbI
cooTBeTcTBEHHO 4,1 1 2,9...3,2 B. Kpome
TOro, HYXHO CneamTb, YToOLI TeMnepaTypa
akkymynaTopa He npessiwana 50....60 °C.

Bce akkyMynsTopbl NOMELLanuUCh B Kac-
ceTy, Macca NogBecHOro mMoTopa C yc-
TAHOBNEHHbBIM B €r0 KOPMYC TakUM UCTOYHU-
KOM nuTanus coctasuna 3,9 kr. MNpwu ucnel-
TaHMAX 3NEeKTPOMOTOP YCTaHABNMBACH B
HanoONIHEHHYIO BOAOW BaHHy W paboTtan C
OPUrMHANbHLIM BUHTOM HA MEHbLLEN CKO-
pocTu. [1na aBTOMAaTUYECKOrO OTKITIOYEHNS
aKKyMySIATOPHOW HaTapen Npu yMeHbLLEHUN
HaNpPsXEHUs OO0 HWXHEro AonycTUMOro
YPOBHSI UICNONBL30BANOCh INEKTPOHHOE YCT-
POWCTBO, COOpaHHOE NO NpPUBEAEHHOW Oa-
nee cxeme. [10 OTKNI04EHNS MOTOP Npopabo-
Tan HeNnpepbIBHO nonTopa yaca. Npu atom
noTpednaemMblii TOK cHuauncsa ¢ 7,5 no 5,3 A.

McnbiTaHMa BbISBUAW  CNedyioulylo
npobnemy. N3mepeHus nokasanu, 4TO
BHYTPEHHEe CONPOTUBNEHNE BCEro 3aps-
XEHHOro UCTOYHUKA NUTAHWUA COCTaBnAeT
210 MmOM. Mpun Toke 7,5 A paccenBaemas
B 6aTtapee MOLWHOCTb COCTaBfseT npu-
MepHo 12 BT. Haxoasick B 3aKpbITOM KOp-
nyce, oHa I0OBOSIbHO CUJIbHO HarpeBaeTcs:
NPUMEPHO YePE3 HYac HeNpPepbIBHOM pabo-
Tol €€ Temneparypa gocturaet 50 °C un
npoaomkaeT NoBbIWAaThCA. s eé oxnax-
neHna Obinv NPUMEHeHbl ABa MUHWATIOP-
HbIX OQHOBATTHbLIX BEHTUNATOPA, KOTOpble
yCTpanunu 3ty npobnemy. MNpu atom npu-
LUNOCb HECKONbKO YCNOXHUTb KOHCTPYK-
LMI0 KOpnyca, 4Tobbl akkymynaTopHas 6a-
Tapes U 3NEeKTPOHHOe YCTPOWCTBO Oblin
3aumLLeHbl OT NONafaHNa BOAbI, HO B TO Xe
BpemMs obecneunsancs NpUTOK BO3ayxa.

B okOH4YaTenbHOM BapuaHTe UCMOoNb30-
BaH NIMTUN-NOAMMEPHbLIA akKyMynaTop. Y
HEro Ha NOPSAOK MEHbLLEEe BHYTPEHHee CO-
NPOTUBAEHNE, TaK YTO Aaxe Npu A0NroBpe-
MEHHOW HEeNpepbIBHOW paboTe B repMeTny-
HOM KOpnyce NPUHYAUTENbHOE OXJTaXaAeHWe
He TpebyeTcs. Kpome Toro, ons UCKIioHeHns
3HEPreTUYECKMX NoTePb, UMEIOLLIMX MECTO B
opuUrMHanbHoOM MmoTope npu paboTte Ha
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MEHbLLEN CKOPOCTU, Oblsl NPUMEHEH UM-
NyNbCHBIN PEXUM NUTaHUs. NMoMrMMO nNpoye-
ro, 9TO NO3BONSET MNIABHO PErynupoBaTb
MOLLHOCTb NOABECHOIO MOTOPA W1, COOTBET-
CTBEHHO, CKOPOCTb ABWXEHUSA NOAKU.
McTouHuKoM nuTanns cnyxuna 6atapes
Turnigy Multistar 14,8V. E€ émkocte —
16 A4, macca — 1,3 k. Ana nuTnin-nonun-
MepHOW 6aTapen MakcUMasbHOe Hanpsixe-
HuWe nNpu 3apsaake coctaensaeT 4,2 B Ha ane-
MEHT N MUHUMANbHOE HanpsXeHue npu
paspsiake — 3...3,3 B. batapes coctout n3
4YeTbIPEX aKKyMynaTOpPOB, WU CyMMapHoOe
HaNpsXeHWe B 3apsXEeHHOM COCTOSHUMN
cocTtaenseT 16,8 B. Uamepenus nokasanu,
4YTO BHYTPEHHEE CONPOTUBAEHWE NPU 3TOM -
cocTtaBnseT 8 MOM, Tak 4TO Aaxe nNpu Toke
10 A pacceuBaemas B akKymynaTopax
MOLUHOCTb COCTaBUT MEHEe OOHOrO BaTTa.
Cxema ynpaBneHus 3i1eKTpoaBuraTenem
noaBECHOro MOTOpa NpuBeaeHa Ha puc. 1.
ABTOMAaTUHYECKOE OTK/IIOHEHNE aKKyMyns-
TOpHOU 6GaTapen NpU CHUXEHUU €€ Hanps-
XEHUSt 0 MUHUMASIbHO AONYCTUMOrO YPOB-
HS ocywlecTenseTcs Tpurrepom LmutTa,
cobpaHHbIM Ha TpaHaucTopax VT1 u VT2,
OTOT ypOBEHb (B HAlLEM Clly4ae OH paBeH
13 B) ycTaHaBnMBalOT NOACTPOEYHbIM pe-
3uctopoMm R2. OTMETUM, 4TO ONS TOYHOMN
YCTAHOBKM XenaTeflbHO MCMOoNb30BaThb Tak
Ha3bliBaeMbII MHOrOOHOOPOTHLIN NOACTPO-
€4HbIl Pe3UCTOP (C YepBSAYHON Nepenayen).
Mpu KpPaTKOBPEMEHHOM HaxaTuu Ha
KHONKy SB2 TpaHaucTop VT 1 oTkpbiBaeTCs,
a VT2 3akpbiBaeTca. 310 NpuBOAUT K OT-
KpbIBaHWiO TpaH3ucTopa VT3. B pesynbra-



Te cpabaTbiBaeT BKIIOYEHHOE B KONNEKTOP-
HYI0 Uenb 3Toro TpaH3ucTopa pene K1. Ero
KOHTaKTbl paboTaloT Ha 3amblikaHue n O0o-
nyckaioT KOMMYTaUMIO NMOCTOSHHOIO TOKa
cuoin o 16 A npu HanpsxeHun 1o 24 B.
Ha reHepatop npsiMOYrofibHbIX WM-
NynbCoOB, COBPAHHDBIV Ha 3IEMEHTAX MUKPO-
cxembl DD1, HanpsixeHue nutaHus nNocTy-
naeT ¢ HeOOMbLLIOW 3aAEPXKON N3-3a HaNn-
4ns KOHAEHCATOPa OTHOCUTENBLHO BONBLLON
émkoctn C2 un pesuctopa R14. 3apepxka
NO3BOMSIET NPUMEHUTb AJ1A NyCKa 9NeKTPO-
DBUraTens ManoMOLLHYIO KHONKY. iMnynb-
Cbl HANPSAXEHUS € Bbixoaa anementa DD1.3
Nepuoamnyeckn OTKPLIBAIDT TPaAH3UCTOP
VT4, B Lenb CTOKa KOTOPOro BKIIIOHEH 3/1EKT-
poasuratens M1. Ero pesepc nponssoaut-
cs nepeknoyatenem SA1. Mpu CHUXeHUU
HanNpPsXXeHWs NUTaAHUS [0 HWXHEero ycra-
HOBNIEHHOTO YPOBHS (NO Mepe paspsaku
aKKyMynsaToOpHOW 6Hatapen) TpaH3UCTOop
VT1 3aKkpblBaeTCA 1 BCE yCTPOWCTBO cpaba-
TbiBa€T B 06PATHOM HanNpaBNEHUN: KOHTaK-
Tbl pefne pasmblKaloTCs, U UCTOYHUK NuTa-
HUS oTcoeauHseTcs. [na BbIKMOYEHWN
paboTaioLero npu 6onee BLICOKOM Hanps-
XEHU ABuraTens ncnonb3yoT kKHoNKy SB1.
Mpy HOMUHanNax aeTanen, ykasaHHbIX Ha
CXeme, 4acToTa CnefloBaHUst UMMY/bCOB —
okono 50 Mu. AnnTenbHOCTb UMNYNLCOB Ha-
NPSXeHWs, NOJABaEMbIX Ha dNeKTpoasura-
Tenb, PErynvpyloT NepeEMEHHbIM PE3nNCTO-
pom R6. HomuHans! pesmctopos R8 n R9
BblOpaHbI Tak, YTOObI APU MOMTHOCTLIO 3aps-
XeHHol 6atapee cpeaHuii TOK, NpoTeKalo-
LM Yepes 3NeKTpoaBuraTenb, MOXHO Bbl-
10 NAABHO U3MEHATL NPUMEPHO OT 5 10 9 A.
JeTtann yCcTponcTBa CMOHTUPOBAHbLI Ha
nnate u3 CTeksoTekcTonuTa pasmepamu
138x47 mm. TpaH3aucTop VT4 yCTaHOBEH Ha
HebonbLWOM TennooTeoae. MowHOCTb, pac-
CevnBaeMas UM, He NPEBbLILLIAET OQHOro BaTTa.

Ha puc. 2 npuBeaeHbl 3aBUCUMOCTU
HaNPAXEHU akKyMysSTOPHOW Gatapeun u
eé TemnepaTypbl OT BPEMEHN HENPEPbLIB-
HOM PaboTbl NPU MAKCMMasbHOM MOLUHOC-
M anekTpoasuratens. MpusenéH Takxe
rpacduk 3aBUCUMOCTU NOTPEHNAEMOro M
Toka OT BpemeHu. Cam MOTOp C opurun-
HanbHbIM BMHTOM Obll NPU 3TOM 3akpen-

Puc. 3

NEH B BaHHE C BOAOW. M3 pucyHka BUOHO,
4yTO HanpsxeHue Gatapeu no mMmepe eé
paspaaKM AOBOMIBHO MJIABHO CHWXAETCH
00 3HadeHus npumepHo 14,3 B, nocne

OO0 oaHOW HencnpaBHOCTHK y35a
pa3BépTtku ocuumnnorpadga C1-94

C. INIUBUH, r. MockBa

€0aBHO MHE MPULLIOCL PEMOHTUPO-

BaTb ocumnnorpad C1-94, B koTopom
He paboTtana pa3eépTka. B Havane pemoH-
Ta, KOHEYHO, BbINN NPOBEPEHDLI U 3aMEHEHb!
okcuaHble koHgeHcaTtopsl C7, C10 B 6noke
¥1 n C1—C6, C17, C18, C24 B 6noke Y3
(3necb M panee NO3MUMOHHBLIE 0603HaYe-
HWUA 3NEMEHTOB AaHbl MO CXEME OCUMIO-
rpacda, npuBeaEHHON B cTaTbe Bynbiué-
Boi H. u KongpatbeBa K. "YHuBepcans-
HbllA cepBUCHbIN ocuunnorpad C1-94",
onybnukoeaHHou B "Pagmo”, 1983, Ne 1,
c. 37—42). Janee cnegpoBann nposepka
TpaHaucTopos T22—T29 B y3ne reHepato-
pa pa3BépTKM U 3aMeHa HEeWCnpaBHbIX.
Mockonbky nonesoi TpaHaucTop T30
(KN303U), cyna no Bcemy, yxe Obin 3ame-
HEH paHee, ero Toxe NpoBepus, 1 okasa-
JIOCb, YTO HaYasibHbIN TOK CTOKA 3aBbllLEeH —
8 MA npotue 1,5...5 MA cornacHo nacnopT-
HbIM AaHHbIM. 3ameHoin nocnyxun KMN303B
C HavanbHbiM TOKOM cToka 3,6 MA. Mocne
3TUX ONepaunii Ha KONNEKTOPE TPaH3UCTO-
pa T29 n uctoke T30 nosBunoce Gopmupye-
MO€E reHepaToOpOM PasBEPTKM HaMpsHKEHNe
npamoro xoga passéptku (MXP) amnauty-

nown 5 B. Tpebyemoe 3HaveHve (7 B) 6bino
YCTaHOB/IEHO 3aMeHoW peauctopa R72*
HOMWHaNbHBLIM conpoTtusneHnem 10 kKOm
(NnoaBopHBIM NMpU  3aBOACKOW Hanagke)
pPE3NCTOPOM C HOMUHANOM 15 KOMm.
PeMOHT Ha 3TOM 1 3aKoHUMNCS Obl, €cnn
Obl He OHO "HO™: KANMMOPOBKOW AAUTEL-
HOCTU Pa3BEPTKM NOACTPOEYHLIM PE3NCTO-
pom R58 B 6noke Y3 B nonoxenHun "2" ne-
pexnoyatens B2 n nonoxeHun "'mS” nepe-
kmoqatena B1.5 He ypaBanocb nob6uTbes,
4TOBbl OOWH NEPUOA, KATMOPOBOYHbBIX UM-
nynbLCOB 3aHsN Ha akpaHe IJIT 10 peneHnn
KOOPAVHATHOWN CETKN NO ropmadoHTanu. Mpu
cpeaHeM NONOXEHUW ABWXKA pe3ucTopa
nepvop, 3aHuman 6,5 nenexus, a npu kpai-
HEeM BEPXHEM (N0 cxeme) — Makcumym 8 ae-
nexnii. HencnpaeHbIX 9N1EMEHTOB B Npunbo-
pe, OTBEYAlLWMX 3a 3TOT HEOXWOAHHbLIN
daKT, SBHO He ObINo, 1 NPULLNOCL 06paTUTL-
¢ K pacyé€Ty. OH 3aKII0HaICH B CNeayowem.
Mpu cpegHemM NONOXeHUN aBuxka pe-
3uctopa R58 HanpsaxeHwe Ha amuTTEpe
T24 paBHO npumepHo -9,1 B. Ha peauc-
TBHOM aenutene R14—R18 (nonoxeHue
"2" nepeknoydatens B2) napeHvne Hanps-

4Yero pes3ko ymeHbluaeTcs. beicTpoe nape-
HUE HaNPSXeHNs NPy NPUBIXEHUN ero K
HUXHEMY O0NYCTUMOMY YPOBHIO Xapak-
TEPHO ANS NUTWIA-NONIMMEPHbIX aKKyMynsi-
TOopoB. MakcumanbHas xe Temnepartypa
MCTOYHMKA NUTAHUS B 3aKPbITOM KOpMyce
nocne AByX HaCOB HenpepbiBHOW paboTbi
He npesbiwana 45...46 °C. MNpwu 3aToMm, Kak
nokasanu WUCCNeaoBaHWUs, 3HAYNTENbHBIV
BKa/, B HAarpeBaHune BHOCST PacnoIOXeH-
Hble PAAOM C akKyMynaTopHou BaTtapeent
TennooTBoA TpaHancTopa VT4 u pene K1.

AkkymynsiTopHass 6atapess BMecTe C
nnaTon ycTpoucTBa ynpasfieHus asurate-
NeM pacnonaratoTcs B repmMeTUHHON Ko-
pobke M3 AIOPaANIOMUHUS HA NOOBECHOM
MoTope. Kpebilka Kopobku caenaHa OTKpbl-
BalOLLENCA, N aKKyMySaTOP MOXHO NEerko
nasneysb. O6LWKMI BUA MOTOPA NOKasaH Ha
puc. 3 (N0 HEMY MOXHO CyauUTb U O €ro
pa3mepax). Macca MoTopa BMeCTe C akky-
MYNSTOPHOM 6aTapeein — NnpumMepHo 4,4 kr.

McnbiTaHusa MOTOpa Ha nogke NpoBoau-
JIUCb Ha 03epe Npu OTCYTCTBUU BOJSTHEHUS.
CyMmMapHas Harpyska ABYXMECTHOW pesu-
HoBoW noakn JAM 220 T coctaensna npu-
MepHO 100 kr. E€ ckopoCTb NPy NONHOCTLIO
3apsSXXEHHON akKyMynsTopHol GaTapee u
MaKCMMasibHOM MOLLIHOCTW ABUraTens pas-
Hanacb 4,5 km/4. MOTOp A0 OCTaHOBKW
HenpepbIBHO npopadoTtan 2 4 20 MuH. Mpu
MUHMMaNbHOM MOLLHOCTU 3T NokasaTenu
COCTaBUIN COOTBETCTBEHHO 3,6 KM/4 1
3 445 MuH.

Taknum 06pa3om, 13 NPUBEAEHHBIX AaH-
HbIX BUHO, YTO NIMTUIA-NONUMEPHAs aKKy-
MynsTopHas 6aTapes C ycrnexoM MOXeT
ObITb NPUMEHEHA ONA CO3AaHUS YAOOHbLIX B
aKcnyaTaumm 1 obnagatowmx Manon mac-
COVi NOABECHbIX NTOAOYHBIX INEKTPOMOTO-
pPOB C WCTOYHWKOM MUTaHWSA, PasMeLLéH-
HbIM HENOCPEACTBEHHO HA MOTOpE.

XeHua cocTtaensieT 8,5 B (-9,1 3a Bblue-
Tom -0,6 B Ha amutTepe T29). Tok pas-
psaku | Bpemsasanalouero koHaeHcaTopa
C35 3a spems MXP pasex 8,5/26-10° =
=327-10°A, roe 26-10° OM — cymmapHoe
conpoTusneHne pesnctopos R14—R18.
N3 dopmynbl paspagku (3apsaku) KOH-
neHcatopa émMkocTblo C cTabunbHbLIM TO-
kom I: U, = IT/C, roe U, — HanpsaxeHue Ha
KoHpeHcaTope, T — Bpema pa3psaku (3a-
paaku), cnepyert, 4TO B NONOXeHun "mS”
nepeknioyaTtena B1.5 gautensHocte MNXP
T = C35Uy I = 210%7/327.10° =
=0,0428 c = 42,8 mc.

MNpu amnnutype MNXP, paBHoi 7 B, pas-
BépTka nyya JJIT 3aHumaeT 14 peneHuin
KOOPANHATHON CeTKku (4eTblipe aeneHuns
HaxoasTCs 3a eé npegenamu 1 npepena-
MU 3KpaHa). B pesynerate pacyéta nony-
yaem, 410 10 BMAUMbBIX HA 3KpaHe aene-
HWA COOTBETCTBYIOT U3MEPSEMON Ou-
TensHocTn 30,6 BMecTo Tpebyembix 20 mc
Unn, MHauve, Nepuos KanmbpoBOYHbIX NM-
NynbCOB ASINTENLHOCTLIO 20 MC 3aHUMaeT
Ha akpaHe Bcero 6,5 aenenuns emecto 10,
4TO 1 Habnaanock BM3yanbHO (CM. Bbi-
we). 3ameHa B 6noke Y3 koHaeHcaTopa
C32 ¢ HoMuHanbHol émkocTbio 1600 (13-
mepeHo 1640) Ha 1100 nd u C35 émko-
CcTbio 2 (usmepeHo 2,15) Ha 1,5 Mk®D
yCTpaHuna ynomsiHytoe "HO", Npuy4ém B
cpeaHeM MOMIOXEHUN ABMXKA Pe3ucTopa
R58 n ocumnnorpad 13 cepBucHoOro cran
"NOYTU NPEUU3NOHHBLIM™ NPNBOPOM.
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PAOMO Ne 10, 2016

f'MTapHas npucTaBka

Cc xopyc-3adpPekTom
N. KAPMYHUH, r. HuxHnii Tarnn CeepanoBckoii 0611.

B cTatbe aBTOp paccka3biBaeT, KaK CaMOCTOSITE/IbHO MOXHO U3ro-
TOBUTb M HaslafNTb NPUCTaBKY K 3JIEKTpOrntTape ¢ xopyc-agpgpexrom.
lMpucraeka cobpaHa Ha MUKPOCXE€Max C 3JIEKTPOHHON INUHuen

3aaepxku.

OpyC — OAUH U3 CaMblX KpacuBblx NO

3By4YaHuUIO ruTapHbix 3dopekTos. C
€ro NOMOLLBI0 MOXHO MMUTUPOBATbL YHU-
COHHOE 3By4YaHWe W 4acTOoTHoe BMOpaTo.
MMEeHHO noaTomy XOopyc NPUMEHSIOT
MY3blKaHTbl CaMblX PasHbIX CTUNen — OT
Knaccuyeckow non-acTpaabl A0 Axasa u
poka.

B ocHoBe xopyc-a¢pdekta nexar
NMPUHLMN BPEMEHHOW 3a4EPXKN UCXOAHO-
ro curHana Ha spems, pasHoe 4...16 mc,
M CmelumBaHme o60mMx CUrHanoB B Tpak-
Te. O6bl4HO 3ddekT peanusdyeTcs Ha
Mukpocxemax MN3007/3207. 3tu aHa-
NIOrOBbIE NINHUW 3a4EPXKN ABASAIOTCA
npubopamu ¢ 3apaaosoin cessbio (M3C),
B @HMOA3bIYHOW NuTepatype ux Hasbl-
BaloT The Bucket Brigade Device ("no-
XapHas uenoyka”).

AunHamnyeckumn ananasoH
KaHana 3aflepXKu OTHOCK-

TensHo U, =500 mB, ob ......... 65
MHTepBan nepecTporiku Hac-

TOTbl geBuaumu, Iy, . ......... 0,9...9
Bpemsa 3apepXxkun BXOOHOMO

CUTHANA, MC .. vovivniaeen 4...8

HanpsxeHue nutaHma — 9 B oT Hata-
pen Tunopasmepa "KpoHa" (6F22 un eé
aHanorn) unn cTabunmanpoBaHHOTO WUC-
TOYHUKA HANPSIXXEHUS.

Mpepnaraemoe yCTPONCTBO BbINOSIHE-
HO NO K/TACCUYECKOM apXUTEKTYPE HA MUK~
pocxemax MN3207 (nuHusa 3agepxkmn) [1]
1 MN3102 (gpariBep ynpaBneHusa nuHuen

nocTynaeT Ha BoccTaHaBnueaowmn OHY
Ha TpaH3ucTope VT3, napameTpbl KOTOPO-
ro aHanoruyHol BxogHomy ®PHY Ha VT2.
3aTteM OTOUNBTPOBAHHbLIA 3a4EPXKaHHbIN
CUrHan NocTynaeT Ha BXO4, MHBEPTUPYIO-
wero mukwepa Ha DA1.2, Takxe oxBavyeH-
HOro 4acToTHO-3aBucumon OC (anemeH-
Tl R36, R38, C20, R39), koTOpas KOMNeH-
CUpyeT 4aCTOTHbIE MPeabICKaXeHUs Kac-
kaga Ha OY DA1.1 n OONOAHUTENLHO
GUNBTPYET CUrHan C BbIXOA4A NNHWU 3a-
AEPXKU. BXxoaHOWM curHan cmelmneaeTcs ¢
3aepXaHHbIM CUrHANIOM Ha BXOAHOM
CcCymMMartope, BbINOSHEHHOM Ha Pe3ucTo-
pax R13, R35, R36.

C BbIxOQa MuKWepa 4epe3 uenb
R40C24 n 3amkHyTbie KOHTakThl SB1.3
KHOMKM 06x04a curHan nopaéTcsa Ha Bbl-
XO[HO€E rHe3a0 yCTPOUCTBa.

Mukpocxema MN3102 (DA4) npenHa-
3HayeHa ans ynpaeneHus paboTon NuHum
3anepxku DA3. OHa copepxuT ynpaensie-
MbIil (NepecTpanBaemsblii) BbICOKOHACTOT-
Hbin reHepatop (VCO) ¢ napadasHbim
BbIXOAOM, a Takxe uenu GopMuUpoBaHUs
HaNPSXXEHUSI TUTAHUS ANK NUHUN 3a0epX-
ku. Kpome Toro, mukpocxema DA4 dop-
MUpYEeT ONTUManbHble 3a4epXKN MexXay
dpoHTaMn TakTOBbIX UMNynbCcoB. OHa
cnocobHa paboTtaTb Ha EMKOCTHYIO Ha-
rpy3Ky, KOTOPOW $SIBASIIOTCS TakKTOBble
BXOAb! JIMHUN 330EPXKKN.
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OCHOBHbIE TeXHU4Yeckne 3agepxkn) [2]. MpuHuMnuansHaa cxema Ha mukpocxeme DA2 cobpaH HWU3KO-
XapakTepucTuku nsobpaxeHa Ha puc. 1. MNonoxeHne KOH-  4acTOTHbIN redepatop (LFO), koTopsbiin
TakTOB KHOMKM 06xoma SB1 Ha cxeme  curHanom TpeyrofbHon ¢opMmbl ynpas-
BxogHoe  conpoTuBneHue, COOTBETCTBYET BKNIOYEHHOMY 3D DEKTY. naet yactoTton VCO. Cxema LFO — cTaH-
KOM .. 470 BxomHOW curHan u4epes3 KOHTakTbl  AapTHas: Ha DA2.1 cobpaH komnapartop, a
BbixogHOe COnNpoTUBAEHUE, SB1.1 kHonkn obxopa (Garinaca), pe3an- Ha DA2.2 — wunTerpatop. lepemMeHHbIM
KOM . 10  ctop R3 n koHaeHcaTop C2 nocTynaetr Ha  pe3nctopom R10 "CkopocTb” MOXHO 13-
YacToTHbIN ananasoH "4ncTo- HenHBepTUpylowmii Bxog OY DA1.1, oxBa-  MeHaTb yacToTy LFO npumepHo B nHTep-
ro" curHana npu HepaBHO- YeHHOro 4acTtoTHo-3asucumon OC (Ha Bane 0,8...9,5 I'u.
mepHocTn 3 ob, klMy, ....... 0,04...50 anemeHTax R4, C3, R8), koTopas nogHwn- MNepemeHHbIM pesnctopom R18 "Mybu-
YacToTHbIM gMana3oH kaHana MaeT ycuneHue Ha yactoTax Beiwe 500 'y, Ha" perynupytoT aesmaumio yactotel VCO.
3a4EePXKN NpU HEpaBHO- Danee curnan npoxogut 4yepe3z OHY Mpn XxenaHUn MOXHO OrpaHuynTbL NO-
MepHocTM 3 ab, klMy, . ...... 0,04...15  TpeTbero nopsnka Ha TpaH3ucTope VI2 ¢ nocy BEPXHUX 4aCTOT YCTPOWCTBA Ha YPOB-

HenvHenHble uUCKaxeHUs B

"yncTom” kaHane npu U, =

=500 mB, %, He 6onee . ......... 0,3
HenuHelHble nCkaxeHns B ka-

Hane 3agepxku npu Ug, =

=500 mB, %, He Gonee

yacToTol cpesa 15 kl'u, nocne 4yero 4yepea
pesucTop R24 nopaérca Ha BXxO4, NUHUKN
3apepxku (Bbisog 3 DAS).

C anddepeHumansHoro Boixopa DAS3
(BbIBOALI 7 1 8) Yepea HanaHcupylowmn
noacTpoeyHbli peauctop R28 curhan

He 10...15 kl'y, ycTaHOBUB Ha NNaty KOH-
neHcatop C1 émkoctbio 270...1000 nd.
YBenuyeHnem EmKOCTU KOHAeHcaTopa
C13 MOXHO yBEeNNYNTbL BPEMS 3a4EPXKKU
0o 8...16 mc. Takoi BapuaHT 6yneT npen-
noyTuTensHee aNa 6ac-rutapsbl.



YepTéx nevaTHoOW nnatbl NpuBenEH
Ha puc. 2, a pa3mMmelleHne agetanen —
Ha puc. 3. [pamoyronbHaa nevartHas
nnara u3 CTEKNIOTEKCTONNTa pa3amepammu
80x52,5 MM umeeT nonurox obLwero npo-
BOAA, NOKPBLIBAIOLWMIA BOMLLLYIO YaCThb MA0-
waau nnaTtsl.

C6opky ycTpoicTtBa ynobHee BbINON-
HATb B ONpeaenEHHON nocnenosarTesibHoC-
Tun. NepBbiMY BNanBatoT B Nnaty ABe nepe-
MbIYKW, OZIHA U3 KOTOPbIX ByaeT HaxoanTb-
Ccsl Nof BXOAHbIM pas3beéMOM, a BTOpas —
noa, Mukpocxemown DA2.

3atem B nnaTty BMawBaloT MOCTO-
AHHbIE PE3UCTOPLI, KOHAEHCATOPbI, ANO-

MepeMeHHble Pe3UCTopPbl C ANaMeETPOM
kopnyca 16 MM, KOPOTKUM PerynnpoBoOH-
HbIM Ba/IOM CO LIANLIOM N HACEYKO "3BE3-

Obl U TPaH3UCTOPbLl, a Npu Heobxoam- S
MOCTU U NaHenn Ans yCTaHOBKU MWUKPO-
cxeMm. Ceetoamnon HL1 kpacHoro useta B
Kopnyce anametpoMm 3 MM (Hanpumep,
BL-L314URC — wuHOMKATOP BK/IOYEHUA
addekTa) ycTtaHaBANBAIOT HA U30NALMNOH-
HoM BTynKe BblcoToM 23 mMm. lMepen ycTa-
HOBKOW pe3ucTtopa R2 B uenu nutaHus
cBeTOAMOoAa XenatesibHO NPoBepuTb Ap-
KOCTb ero ceeueHus. [Mpu Heob6xoanmocTn
U3MEHUTbL APKOCTb CBEYEHUS cneayeT 3a-
paHee noaobpaTb CONPOTUBIIEHNE pe3unc- [
TOpa, TaKk Kak ero MecTO YCTaHOBKWU He 1 525 |
NO3BONMUT B AaNbHEWLIEM AenaTb 3ameHy ' * 1
6e3 neMoHTaxa BbIXxOQHOrO rHesna. Puc. 2
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Mnata paccuuMTaHa Ha yCTaHOBKY pe-
3UCTOPOB C PacCceMBaeMon MOLLYHOCTbIO
0,125 BT, NNEHOYHbIX N KepamMunyeckmx
KOHAEHCATOPOB C MEXBbIBOAHbIM pac-
CTOSIHUEM 5 MM 1 OKCMAHbIX KOHAEHCATO-
pOB Ha HOMUHaNbHOE HanpsxeHve 16 B B
KOpnycax AuaMeTpoMm 5 1 BbICOTON 11 MMm.
B ycTpoiicTBe yCTaHOBAEHbI NAEHOYHbIE
KoHaeHcaTopbl pupm Epcos, Vima.

B nocnepHiolo oyepeab Ha naarty ycra-
HaBNMBAIOT rHE340Bbl€ PAa3bEMbI NUTAHUS,
BXOAA U BbIXOAA, a Takxe KHOMKy obxoaa.
MeTannuyeckyio 4acTb Kopryca KHOMKW
HEobX0aAMMO COeAuHUTL NPOBOAHMKOM C
nonnroHom obwero nNpoBoga nNocpeacT-
BOM navikn. Touka namku, npegHasHa4eH-
Has y1st 3TOro, HAXOAMTCA MEeXAyY MHe3a0M
NUTAHUA N KHONKOWN.

nouvka” oukcupyloT Ha nnate rubkumn
M30/IMPOBAHHBIMU NPOBOAHUKAMU OIHON
25...30 MM. B KOHTPOSIbHOM 3K3emnnspe
yCTPOMCTBA NPUMEHEHbI PE3UCTOPbI C
NIMHENHOWN PerynMpoBOYHON XapakTepuc-
TUKOW, HO Ny4ywe — ¢ norapndmu4eckomn
XapaKTepuCTUKON.

YcTponcTBo B cCOBpaHHOM BMAE NOKa-
3aHO Ha puc. 4.

Crneayet nmeTb B BUAY, 4TO NUTaHWE Ha
YCTPOWCTBO NOAAETCH TONLKO NOCSE Nnoa-
K/IIOYEHNS BbIXOOHOMO LUTEKepa.

N3-3a Hanuuns B LENWN NUTaAHWSA pesunc-
Topa R42, koTopbii BMecTe ¢ gnoaom VD3
3aWmaeT ycTpoMCTBO NpU HENpasuib-

HOM NOAKMOYEHUU WUCTOYHUKA NUTaHUS,
dakTuyeckoe Hanpsxenve Vcc ans nuta-
Hus mukpocxem DA1 un DA2 (BbiBOAb! 8)
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MEHbLLIE HAMPSAXEHUS UCTOYHMKA NPUMEP-
Ho Ha 0,2 B.

HanpsixeHue, KOTOPbIM NUTAIDTCA MUK-
pocxembl DA3 u DA4, ewié meHbLue. MNMepen
HanaxuBaHMeM YCTPONCTBA cneayeT npo-
BEPUTb HaNM4Me 1 3HAYEHUS HANPSIXEHWUN
VDD 1 VGG Ha COOTBETCTBYIOLLNX BbIBOAAX
mukpocxem DA3 1 DA4. B cooTBeTCTBUN C
pekoMeHaauMsMy NPOU3BOANTENS HaNPsi-
xeHue VGG, koTopoe NogaéTcs Ha BbiBO, 4
Mukpocxemsl DA3, 00nXHO ObiTb paBHO
14/15 VDD. B Hawewm cnyyae VGG gonxHO
6bITb OkONo 8,15 B. 310 HanpsxeHue ¢op-
MUPYETCH AENUTENEM BHYTPY MUKPOCXEMbI
DA4 1 He MOXeT 6blTb OTKOPPEKTUPOBAHO.

[Ba HanpsxeHna cmelleHus, 3apaio-
wme pexumel pabotel DA1 1 DA2 no no-
CTOSAHHOMY TOKY, U3MEPSIOT Ha NIIOCOBbIX
BblBOAax koHaeHcaTopos C8, C22 n ponx-
Hbl 6bITb paBHbl 1/2 Vcc. PaspenbHbiMu
3TN LUeNU caenaHbl ANa NPeaoTBpaLeHUs
NPOHUKHOBEHNS LUYMOB MEPEKNIOHEHNS
komnapaTtopa LFO B 38ykOBOW TpakT, KOTO-
pble B N0AoOHbIX YCTPOWCTBAxX Ha Chyx
BOCMPUHUMAIOTCA Kak "CTyk" C 4acToTOwn,
resepupyemoini LFO.

[onycTnmoe 0TKNoHeHWe BCeX ykadaH-
HbIX HANPSXEHUI HEe AOMXHO OTAMYaTLCS
OT PEKOMEHAOBAHHbIX 3HAYEHUN Bonblue
4eM Ha +5 %.

Mepen panbHenWUMU [ENCTBUAMMU
cnenyeTt yCTaHOBUTbL ABUXKWU NMOACTPOEY-
Hblx pe3uncTtopoB R15 n R28 B cpenHee
nonoxexue. MonoxeHne kHonku obxona
Ha 9TOM 3Tane HaCTPOWKWU 3HAYEHUA He
MMeeT, 0aHaKo ByaeT HeNULLIHUM Cpa3y Xe
npoBepuUTL €€ PaboTy — MNpu HaxaTumn Ha
KHOMKY AOS/MKEH 3aropaTtbCs (MU racHyTb)
CBETOAMOA, WHOMUMPYIOWMNIA BKAKOYEHWE
adpdekTa.

Bce npuBenéHHble panee ocuuwnno-
rpaMmbl caenaHbl NPU HanaxmBaHUM KOHT-
pPONLHOrO 3K3emnaspa ycTpoucTea C No-
MOLLBIO ABYXKAHANbHOro UMdPOBOro Oc-
uunnorpada Tekway DST1202B, umeto-
Lwero GyHKUMM YacToTOMepa 1 BONIbTMET-
pa nepemMeHHOro HanpPsXeHUs.
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AJIEKTPOMY3bIKAJIbHbIE UHCTPYMEHTDI

Ten. 607-89-00

consult@radio.ru

Mpuém craren: mail@radio.ru
Bonpochel

PAAUO Ne 10, 2016

Puc. 4

B nepeyto oyepeap nposepsitoT pabo-
TOCNOCOBHOCTL U MHTEpPBaN NEPeCcTPONKu
HU3Ko4acToTHOroO reHeparopa (LFO), co-
6paHHOro Ha mukpocxeme DA2. YacToTy
ynobHee KOHTpPOMMpOBATb Ha BbiBOAE 7
3TOM MUKPOCXEMbI, HA HEW NPUCYTCTBYET
curHan npsMoyrosibHon  @Gopmbl  —
MeaHap (puc. 5). B kpanHemM nNonoxeHun
(no YacoBoW CTpenke Ao ynopa) perynsto-
pa "CKOpOoCTb" — NepemMeHHOro pes3ncTo-

Puc.5

Puc. 6

pa R10 (N0 cxeme B BEPXHEM NMOSIOXEHUU
ABWXKA) — 4acTOTa UMMYNIbCOB Ha BbIBO-
pe 7 ponxHa 6biTe npumepHo 8...10 I,
Ecnn 4actoTa uMNynbCOB 3HAYUTENBHO
oT/INYaeTCa OT YKa3aHHOro 3Ha4YeHus,
MMEET CMbIC/ NOA0rHaTL €€ NoAGOPOM pe-
3uctopa R14 (270 kOm). MNpn yBennyeHum
CONPOTUBJIEHUN 3TOrO Pe3ncCTopa YacToTa
YMEHbLUAETCH, NPU YMEHbLUEHUN — yBe-
nnunBaeTcs.
3arem Bpauwaem pyyky R10 "CkopocTtb”
NPOTMB 4aCcOBOW CTpPenkn Ao ynopa (Ha
CXemMe CMeLleHne ABMXKA NEPEeMEHHOro
pes3ncTopa BHU3) U CHO-
Ba M3MEPSIEM 4acToOTy
LFO — ona pomxHa
6bITb 0k0N0 0,7...0,8 I'y,.
Ecnuv vactoTa BHe 3TOro
3HayYeHus, NoacTpanBea-
em eé nopbopom pe-
3ucTtopa R11 (10 kOm).
YBenuyexHne conpo-
TUBMEHUA NOBbIWAET
4acTOTy reHepauumu,
yMEHbLUEHNE — CHU-
xaeT. B utore yknagku
awanasdoHa yacTtorta LFO
npyv nNOBOPOTE PyYKMU
"CKOpoCTb"  AOnXHa
M3MEHATLCA B UHTEPBA-
ne or 0,7..0,8 po
8...10 lu.

B 3aknioyeHue oc-
unnnorpadomM KOHTPO-
nMpyloT pasmax Tpe-
YrONIbHOMO HANPSXEHUN
Ha BbiBoge 1 DA2 n ero
NOCTOSIHHYIO COCTaB/sA-
owyto (puc. 6). Yac-
TOTa cuMrHana npu aTom
He wurpaeT HUKakon
ponu. Ha HactpauBae-
MOM 3K3emnnspe nna-
Tbl HUXHWUN YPOBEHb
TPEyronbHOro Hanps-
xeHusa paseH 1,52 B, a
BEPXHUN YpPOBEHb —
6,56 B, 4TO COOTBETCT-
ByeT pa3maxy curHana
5,04 B.

Hyneson ypoBeHb curHana npu BCex
OMUCaHHbIX BblLWE U3MepPeHUax 0603Ha4YeH
Ha ocCuMNNOrpaMmmax eANHNYKON B XENTOM
TpeyronbHUKE B HUXHEN NONOBUHE NTEBOrO
Kpas gucnnes.

JINTEPATYPA

1. MN3207 Datasheet. — URL: http://pdf1.
alldatasheet.com/datasheet-pdf/view/
86816 /PANASONIC/MN3207.htmli
(07.07.16).

2. MN3102 Datasheet. — URL: http://www.
experimentalistsanonymous.com/diy/
Datasheets/MN3102.pdf (07.07.16).

OTO yCnoBuE He ABNSIETCS XECTKUM,
T. €. MOXHO 3aaaBaTb U Apyrue 3Ha4YeHus
Ruen- OAQHAko npu 3TOM HaAoO WMETb B
BUY, YTO NPU MasbIx €ro 3Ha4YeHNAX BO3-
pacTaioT TennosbIe NOTEPU Ha AenvTene,
a npu 6OMbLUMX HA TOYHOCTb NOJYYEHHbIX
3HAYEHU HaNPSXEHUA MOXeT BAUATbL
nogksoyaemMas K AeNUTENO Harpyska.
YuutbiBas BCE 3TO, 3a4advM 3HauveHue,
Hanpumep, Rge, = 12 KOM.

He yTpyxaas BHMMaHWe uyuTaTenemn
NnofiHbIM BbIBOAOM GOPMYN (XOTA OH U
0OBOJILHO MPOCT), NPUBEAEM KOHEYHbIN

peaynsTaT — GOpMyNbl Ans pacuyérta
PE3NCTOPOB AENNTENSA HANPAXEHNUS:

R1=U1Rgen/Unr; (2)

R2 = U2Re,/Unir — R1; (3)

R3 = U3Ren/Unir — (R1+R2); (4)

)

R4 = U4R,e,/Upu — (R1+R2+R3). (5

W B 3aknioyeHue pacyérta onpenenum
conpoTusneHne pe3nctopa Ryon:

Ruon = Rpen — (R1+R2+R3+R4). (6)

JAna ykas3aHHbIX Bbille YCNOBWUIM npwu
pacyéte No nNpuBeAEHHbIM Gopmynam
nofyYum crepyloume 3Ha4YeHUs co-
npotusnexHus peauctopos: R1 = 1 kOm,
R2 = 2 kOm, R3 = 2 kOM, R4 = 2 kOwm,
Rpon = 5 KOM. B paHHOM cny4yae paccuun-
TaHHbIE 3HA4YEHNA CONPOTUBIEHNSA PE3NC-
TopoB R1—R4 cosnagaloT CO 3HaYeHUN-
MW HOMUHANOB pPe3ncTopos psaa E24. A
BOT pe3uctopa C HomuHanom 5 kOm B
3TOM pagy HeT. Mo3ToMy BMECTO Hero B
penutenb cnepyet yCTaHOBUTL PE3NCTOP
HOMWHANbHLIM CONPOTUBNEHUEM, 6nu-
XaNLWNM K paccymTaHHOMYy, T. €. 5,1 kOMm.

CnepyeT nmeThb B BUAY, HTO ANs Nony-
YEHUA peasnbHbiX 3HAYEHUI HANPSXEeHUs
U1—U4, kaKk MOxXHO 6onee TOYHO COOT-
BETCTBYIOLMNX 3a4aHHbIM, BCE PE3UCTOPbI
nenutena Heobxoaumo noabupatb C
NOMOLLIbIO OMMETPA, 4TOObI UX peanbHble
3Ha4YeHUss CoNpPOTMBNEHUNA Hanbonee Tou-
HO COOTBETCTBOBANWN MONYYEHHbIM NpWU
pacuyéTe, nnM NCNoNbL30BaTb NPELU3UOH-
Hble pe3ucTopbl 13 psaa E48 ¢ oTknoHe-
HUeM OT HoMuHana £1 %.

AHanuM3 nokasbiBaeT, YTO, HayuHas C
dopmynbl (3), ans pacy€ta R2 n panee
moboro R, (rae i = 2) MOXHO UCMONb30-
BaTb popmyny

RI:UIRAQH/UHMT_;E:RJ.

Takum 06pasom, npumeHsas Gopmynbl
(2)—(6) wn (7), MOXHO paccunTaTb genu-
Tenb, COCToAWMN 13 moboro yucna pe-
31CTOPOB.
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B cTtaTtbe onucaHo HecJI0XHOe yCTpPOCTBO, NO3BosIIOLlee opra-
HNW30BaTb MNOUCK NPU3EeMJINBLUNXCS MoAeseii pakeT n Apyrux oonb-
eKTOB, OCHaLEHHbIX paguomasikammn. B HEM ncnosb3osaHbl rotossie
paguomMognynun Ha 4yactoty 433 MIy. dopmuposartenb Mmoaynnpyio-
wero curHana paguomasika BbINOJIHEH Ha MUKPOKOHTpoJiepe
ATtiny13A-PU. MMpuémMmHuk nmeeTt npocTyio Hanpas/1€HHYI0 aHTEHHY U
Tene@oHHbIA ycunurenb ot craporo npusoga CD-ROM.

€0XUAAHHO BO3HUKLLEE YBJleYeHue

M3roTOBNEHMEM U 3anyCKOM MopAe-
nen pakeT No Mepe YNyyLWeHUs nx NETHbIX
XapaKkTepUCTUK CTONKHYNOCb C npobne-
MOW: MOOENW CTann HACTOSbKO BbICOKO U
[laneko neTatb, YTO HANTU UX NOcne Npu-
3eMneHns cTano o4eHb TPyaHo. llocne
noTepwn o4epenHon pakeTbl MbIC/b OCHA-

HL1 FYL5013ED DD1

ATtiny13A-PU

PB1 [MCU| PB4
PB2

(&)

VvCC
GND

[ Joo

DATA

VCC

GND|

743
+

T GB1dl
——12B
T
Puc. 1

L C3

_T100H

WwaTb pakeTbl cucTeMon obBHapyXeHus
cTana kasartbCa yXe He Takoin abCcypaHon,
KaK B Havane nyTu.

CHauana s ocHacTun o4yepenHyio pake-
Ty 3BYKOBbIM CUrHan1M3aTopoM, HO NOCTO-
POHHMI WYM (0coBEHHO nai cobak) npak-
TUYECKM MOXOPOHUA HaAexay OTbickaTb
[aneko YHECEHHyi0 BETPOM MOJAENb...
Bo3Hukna MeiCnb MCNONL30BaTh MPUHLUN-
nbl pagvoneneHraumm — Ha Moaenu ycra-
HOBUTb ManoMOLWLHbLIN nNepeaaTymk (pa-
aovomasik). Ona npuéma ero curHanos
caenatb NPUEMHUK C HanpaBfEeHHOW aH-
TeHHoW. C ero NnoMoLpio ONpeaenaTb Ha-
npaBsfieHne Ha pagnomMasik N0 MakCUMyMy
npuHuMmaemoro curHana. Obpasew, Takown
cucTemsbl 6bin onucax, Hanpumep, B [1].

Kak npaBuno, pagvoniobutenu, oco-
6eHHO HayvHalowwme, Co3[aBas BblCOKO-
YaCTOTHbIV PaaMOTPAKT, UCNbITLIBAKOT ON-
pefnenéHHele TpyaHocTu. Moatomy 66110
peLeHo NOCTPOUTL ero U3 LMPOKO pac-
NPOCTPaHEHHBIX FOTOBLIX paguomMoaynemn
nepegatyvka U NpuémHUKa, npuMeHsie-
MbIX B CUCTEMAX CUrHANM3aumm n paguo-
ynpasneHus. Mpumep MOXHO HanTu B
craree [2].

Cxema pagvomasika nokasaHa Ha
puc. 1. Pagnonepeaatynk U1 — pagmo-
moayne FS1000A, aHanoruvyHbIi npume-
HéHHoMmy B [2]. Mpu nopaye Ha Bxon DATA

MOAYNS HaNPsXeHWUs BbICOKOro flormye-
CKOI0 YPOBHS BK/IIOHAETCH BbICOKO4ACTOT-
HbIin (433 Mly) reHepaTtop Moayns u
aHTeHHa WA1 HauuHaeT nanyyartb paguo-
curHan. MowHOCTL reHepaTopa He npe-
BbiwaeT 10 MBT.

MukpokoHTponnep DD1 dopmupyer
MOAYNUPYIOWNUA CUrHan — Nayvkyn Npsamo-

WA1
A1

FS1000A

X

Puc. 2

Puc. 3

YrOnbHbIX UMNYNBCOB, CNeayioWwmx C Hac-
ToTor okono 1000 Mu. AnutensHOCTb Na-
4yek 1 nays Mexay HuMu nogobpaHa Tak,
4TO Npu 3aTeHEHHOM cBetoauoae HL1
NPUHATBIN CUFHAN BOCAPWUHUMAETCH Ha
cnyx kak "Tu-tn-taa" — Gyksa Y cornacHo
kony Mop3e, a Nnpy OCBELWEHHOM CBETO-
anoae — kak "Tn-tu-tu-taa” (6ykea X).
Ceetoguon HL1 BbiNONHSAET B Maske
cpasy ABe (yHKUMM: CBETOBas CuUrHanu-
3auus 06 naywen nepenaye v UamepeHve

BHELLHEl OCBEWEHHOCTU B Nay3ax Mexay
nepegavyamun. B nocnegHem cnydae OH
paboTaeT kak poToamon,.

MutaloT pagnomMask OT ranbBaHuye-
ckon Gatapen GB1 (A23 HanpsxkeHuem
12 B). Ponb Bbikto4aTeNS NUTAaHUSA BbINOJ-
HeT CbeéMHas nepeMebliyka S1. Korga oHa
yCTaHOBfeHa B MonoxeHue 1-2, paguo-
Masik paboTaeT, B NONOXEHUN NEPEMbIHKU
2-3 OH BbIkNtOYEH. HanpsixeHve nutaHus
Ha nepepalowmi moayne Al nocrynaet
HenocpeAacTBeHHo oT HaTapewn, a Ha MuK-
pokoHTponnep DD1 — yepe3 uHTerpans-
HbIi cTabunnaatop HanpskeHust DAT.

B ooHOM 13 BapnaHTOB paguomasnka B
KavyecTBe HaTapen NUTaHUa UCNONbL30BaI-
cs 610K U3 YeTbipéx anemeHToB AA 06-
WM HanpsbkeHnem 6 B. BmecTto cTabu-
nn3atopa DA1 ans raweHus nanuiwka Ha-
NPSXeHWs NOCNefoBaTeNnbHO B MAKOCOBYIO
LUenb NUTaHWS MUKPOKOHTponnepa 6Gbinu
BK/IIOYEHbl OBa KPEeMHWEBBLIX Ouoaa
1N4148.

Anroputm paboTbl paguomasika peanu-
30BaH B cpepe paspaboTku Algorithm

Builder for AVR. lNporpamma MUKPOKOHT-
ponnepa B OCHOBHOM uukne cBoen pabo-
Tbi CHavyana 3amepsieT BHELLHIO OCBe-
LWEHHOCTb, a 3aTemM GOpMUPyeT Nauku
MMNYNbCOB, YNpaBnsioWwmx nepeaaryv-
KOM.

DyHKUMA onpenfeneHns OCBELLEHHO-
ctu notpeboBanack ans GopMUpPOBaHUA
curHana o cpabartbiBaHUM CUCTEMbI Cna-
ceHunst pakeTbl. [locne oTvcTtpena eé
ronoBHoro ob6rekartens cservoauon HL1
0Ka3blBaeTCa Ha CBEeTy, YTO MeHsieT
XapakTep n3ny4aeMoro Masikom curHana.
Bnaropaps atomy, axe He BUAS pakeThbl,
No 3BYKYy MPUHMMAEMOro pagMocurHana

MOXHO OnpefenvTb, 4TO ronoBHON 06Te-
KaTenb OTCTPEneH, W napawioT LOSKEH
packpbITLCS.

Ona namepeHuss OCBELWEHHOCTN pea-
NU30BaH W3BECTHbIN NpUHUMN 3amepa
OANTENbHOCTU pPas3psakn cob6CTBEHHOM
EMKOCTU CBETOAMOAA uYepe3 3aBucsluee
OT BHELLHel ocBewEHHOCTN obpaTHoE co-
NPOTMBNEHVE ero p-n nepexoaa. 4Yem Bbi-
e OCBEeWEHHOCTb, TeM MeHblue obpart-
HOE CONPOTUBNEHWE U ANIUTENBHOCTb.

M3mMepeHHoe 3Ha4deHue nporpamMma
CpaBHMBAET C NOPOroBbIM (C KOHCTAHTON
LightMax). B 3aBucumMocCTn OT pesdynetata
oHa GpopMMpYeET B MOAYNMPYIOLLEM CUTHA-
ne ABE UNN TPU TOUKM.

KoHndurypauma MukpokoHTponnepa
[OMKHA COOTBETCTBOBATbL MOKa3aHHOW Ha
puc. 2.

MeyatHaa nnata gns pagvomMaska He
paspabarbiBanack. MOHTaX BbINOMAHEH HA
MakeTHow nnate. Paamepsi nnatel 35x20 Mm
nonobpaHel ncxoas u3 HeobxoaMMOCTU
NnoMecTUTb e€ BHYTpb obTekaTens. Ha
TOpUE NNaTel CMOHTUPOBAHBI LWTLIPU AN
nepemblikn S1 n ceetogmopn HL1. Nepen
yCTaHOBKOWN MWKPOKOHTPONNEpa xena-
TenbHo yb6eamTbCs B HanMyuu Hanpsxe-
Hus 5 B mexay rHésnamu 4 n 8 ero naHe-
nn. Pagynomoayne A1 COeNHEH C OCHOB-



HOW NNaToil NPOBONOYHBIMU NEPEeMbIYKa-
Mu. BHewHnn Bua pagnomaska nokasaH
Ha ¢OTO puc. 3, OH Xe, NOMELEHHbIN B
ronoBHon obTekaTtenb MOLENU pPakeThbl,
1M306paxeH Ha puc. 4.

B kayecTBe nepefaowen aHTEHHbI
NPUMEHEH OTPE30K N30NMPOBAHHOIO NPO-
BoAa anmHon 17 oM (ans vactotsbl 433 My
3TO 4YeTBEepPTb ASIMHbI BONHbI). Heobxoam-
MO NPONOXWTbL Ero BAONb KOpnyca pake-
Tol. Mpwn ckoMkaHHOM B obTekarene npo-
BOZlE aHTeHHbl AanbHOCTb OBHapyXeHus
Masika YyMeHbLLIaeTCs B HECKOJIbKO pas.

Puc. 4

BknioyaoT paguomask HenocpeacT-
BEHHO Mepen CTapToM, NepecTasBnsas ne-
pembiuky S1 B nonoxeHune 1-2.

Ha pmc. 5 nokaszaH BapvaHT paamo-
Masika C NMUTaHNEM OT YeTbIPEX ranbBaHu-
yeckux anemMeHToB Tunopasmepa AA. OH
6bIn NCNONB30BaH A1 TPEHMPOBOK MO NO-
MCKY pagMoMaska Ha MeCTHOCTU, MO3TOMYy
ocobbix TpeboBaHW K ero pa3mepam He
6bino. MnaTy 1 6aTapetd NUTaHUS Nome-
LWanu B CTEKNAHHYKO NOMIMTPOBYIO HaHky,
KOTOpYIO NpsATanu B caay, none, necy...

Cxema NpUEMHMKA CUrHANoOB pPagmo-
Masika nsobpaxeHa Ha puc. 6. Ha Heli no-
KasaHbl NULb HEKOTOpble BHYTPEHHWE
3nemMeHTbl Moaynen npuémuuka Al n ycu-
NUTEensa ANA ronosBHbIX Tene¢oHoB A2, BaX-
Hble anis NoHMMaHua paboTbl YCTPONCTBA.
Hymepaums 3TUx 3N1eMeHTOB yC/OBHa.

Kak 6bin0 OTMEYeHO Beblle, B Npu-
EéMHuKe B kayecTBe A1 MCNONb30BaH roTo-
Bbli Moaynb XD-RF-5V, onucaHHein B [2].
Ha Bbixoge DATA atoro moayns umeercs
OY DA1.2, BKNIOYEHHBIN NO CXxeMe koMna-
paTopa HanpsxeHus. OH npesBpawaet
NPOAETEKTUPOBaHHYI0 ornbaioLyio npu-
HATOrO PaguocurHana B NPSIMOYrofbHbIE
MMNyNbCbl NOCTOSIHHOW aMnAuTyabl. Jns
OUEHKU HanpaBfeHUs Ha nepejaTyvk no
rPOMKOCTU MPUHATOrO CUrHana OHW He-
npurogHel. MoO3TOMYy BbLIXOAHOW CUrHan
HY>XHO CHSITb HE C KOMNapaTopa, a C BbIXO-
[a npeawecTBylowen emy CTyneHu ycu-
nenns Ha OY DA1.1, rae 3aBUCUMMOCTb
aMnAnTyabl BbIXOAHOMO CUrHana oT amnnamn-
TyAbl NPUHUMAEMOro ele COXpPaHAeTCs.
Heo6xoanmoe ansa 3T0ro cCoefvHeHue
NoKa3aHO Ha CXEME LUTPUXOBOW NIMHUEN.

B kauyectBe ycunutensa curHana ans
ronoBHbIX Tenedo- X

R2), rHe300 ana NOAKMOYEHUS TONOBHbIX
TenedoHoB XS1 n ceetoanopn HL1, koTo-
pbIl B pacCMaTpmMBaeMomMm Ciyyae Ucnosb-
30BaH Kak CUrHanM3aTop BKIOYEHUS M-
TaHus.

MuraoT npuémHuk ot 6atapen GB1 us
TPEX rafibBaHNYECKMX INIEMEHTOB TUNOPa3-
mepa AAA o6wmm HanpsxkeHnem 4,5 B. Xo-
TS UICNONBb30BaHHAs NnaTa yecunurensa pac-
cuMTaHa Ha NUTaHvWe HanpskeHnem 12 B,
npakTuka nokasana, 4To OHa yCneLuHo pa-
60TaeT 1 NPU NOHMXKXEHHOM HaNPSHKEHUN.

MmaBHaa cocTaBnsiowan ycnexa no-
1CKa pagvomMasika — HanpasfeHHas npu-
€MHas aHTeHHa. E€ nyy ponxeH 6biTb
[OCTaTtO4YHO Y3KMM, 4YTOObI OnNpenenvTb
HanpasfeHne Ha Masik N0 MakCUMYMY CUT -
Hana, HO AOCTaTOYHO LUMPOKUM, YTOObI
npyv noucke CurHana nepepaTyinka,
HanpaBfieHWe Ha KOTOPbIN HEU3BECTHO, HE
NPONYyCTUTL ero. {1 NpuMeHun Tpéxane-
MEHTHbI BOTHOBOW KaHarn, UCnonbL30BaH-
Hbt B [1]. Ero pa3mepbl nokasaHbl Ha
puc. 7. Bubpatopbl BbINONHEHB! U3 Me[-
HbIX XWN AMamMeTpoM okono 2,5 mMm ot
cunoBoro kabens BBI-MHr (A). AKTUBHbBIN
BMOBPATOP aHTEHHbl COEANHEH C BXOOHOWN

295.300 | |

HOB (A2) B3sTa roTo- .

Bas nnarta oT cTapo-
ro KOMNbIOTEPHOro
npusoga CD-ROM.
Kpome cob6CTBEHHO
ycunuTens, Ha 3Ton
nnaTe UMelTCs pe-
rynsiTop rPoOMKOCTM
(coBOeHHbIN nepe-
MEHHbIN PE3NCTOpP

172

292 295 |

p—
25
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330 335

Puc. 5 Puc. 7

A2 Ycunutenb ANA ronoBHbIX TeNegOoHO
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Uenbio NPUEMHMKA OTPE3KOM MJI0CKOro
ABYXNPOBOAHOro kabens.

DOTOCHNMOK KOHCTPYKLUMN — Ha pUC. 8.
BubpaTopbl BCTaBNEHbI B OTBEPCTUS, NPO-
CBEpP/IEHHbIE B Y3KMX CTEHKax OoTpe3ka
NAacTUKOBOrO 3NEKTPOMOHTaXHOIO KOPO-
6a ceveHvem 40x25 mm 1 annHon 600 Mm.
B otBepcTusix oHM 3aduKCMpOBaHbLI TEP-
MokneeM. MnaTbl NPUEMHMKA U ycunutens
ONs TONOBHbIX TenedoHOB 3akpenneHsb
BHYTpM kopoba BuHTamu M3. Hanpotus
rHesga Ona ronoBHbIX TenedoHOoB, pery-
NATOPa rPOMKOCTU U CBETOAMOAA B CTEH-
ke kopoba caenaHbl OTBEPCTUS NOAXOANA-
wero pasmepa. B kopobe ygauHo pa3me-
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Puc. 8

CTUNCH CTaHOapPTHbIM HaTapenHblii OTCek
Ona TPEx anemeHToB TMnopa3Mepa AAA.
Ha cTeHke kopoba yCTaHOBNEH BbikioYa-
Tenb NuTanus SA1.

[ina nouncka pagnomasika Heo6xoaMmo
BKJIIOYUTb NPUEMHUK, YCTAHOBUTbL PEryns-
TOp rPOMKOCTW Ha MakCUMyMm U, NOBO-
paymMBas aHTEHHY B TOPU3OHTaNbHOWM

NNOCKOCTU, HAWTU MakCUMyM NpUHUMae-
Moro curHana. flanee — asuraTbCs B Hal-
OEHHOM HanpaBfeHun, nepuoanHecku
KOPPEKTUPYS ero N0 MakCUMyMy curHana.

3KCnepuMeHTanbHO NPOBEPEHD, YTO
0anbHOCTb OBHApyXeHus maska, nexa-
LWero Ha 3emne B OTKPbLITON MECTHOCTMH,
okono 230 M nNpu NUTaHUW nNepepaTymka

MawvHKa onga noJINPOBKU
HOrTen B paamonioounTesibCKon

npakTuke
n. UAMJINH, r. KpacHogap

aK M3BECTHO, HAAEXHOCTb NasHOro

coeAMHeHns 3aBUCUT OT kayecTsa
NY>XeHUs cnaumBaemblX NOBEPXHOCTEN, a
OHO, B CBOK oO4epeapb, — OT KayecTsa
npenwecTBylOWen HaHeceHutio dnioca
OYUCTKM UX OT 3arps3HEHUn U OKUCNOB.
O6bIYHO OYMCTKY BbINOMHAT MexaHuye-
CKUM NYTEM, HanpuMep, C NOMOLLbIO OCT-
pOro HoXa, CTUpanbHOU PE3NHKN, MENKOo-
3epHucTon Bymarn. YckopuTb 3TOT Npo-
LEeCC MOXHO C MOMOLBIO MALINHKN Ons
nonupoBku Horten (cm. ¢povo). Ha eé
Bpawatmouwemcss ¢ 6onbwon 4acTtoTomn
Banunke 3akpennéH KOHyC n3 menkosep-
HucToro abpasuea, 4To no3sonsieT obpa-
6aTbiBaTb BbIBOAbLI paauvopeTanen nop
pasHbIMU yrnamu 1 NONYTHO BbIpaBHUBATbL
NoOBEPXHOCTb BbIBOAOB. O4MCTKa OT OKU-
CNnOB, HanpuMep, BbIBOOOB TpaH3ucTopa
cpefHen mowHocTu, 3aHmumaet 10...15 ¢,
NPUMYEM Ka4eCTBO OYMCTKU OKa3biBaeTCH
3HAYUTENBHO Nyylle, YemM NPU UCNONb30-
BaHUW HaxpaauHon Gymarun. MawmnHkon
yao6HO nonuposaTb HebonbliMe Tenno-

OTBOAbI Nepes YCTaHOBKOW Ha HWUX Nony-
NPOBOAHUKOBbLIX NPUHBOPOB — AOCTATOY-
HO NULLb HaHecT Ha abpa3mnBHbLIN KOHYC
Hebonbwoe konmyecTso nactul FTOU.

HanpsikeHnem 12 B n okono 140 m npwm
nuTaHuM Hanpshxexvem 6 B. Moatomy npum
HabnaeHn 3a NONETOM PaKeTbl HYXHO
NnoCTapaTbCs MakCUManbHO TOYHO Onpe-
0enuTb BW3yanbHO HanpasneHue Ha
MecCTO eé nageHus. MlHave npuaeTcsa npo-
4yécbiBaTb OONbLIYIO TEPPUTOPUIO, NOKa
curHansl masika He 6yayT OGHapyXeHbl.
Y4TuUTE, 4TO 3HAYUTENbHO YMEHbLIUTb
[anbHOCTb OBHapyXeHWs MOryT Cbipon
niec, Mokpasi TpaBa unm rnyboKunin CHer.
PapgvoneneHraTtop noay4mncs 4pessbl-
YalHO NPOCTbLIM U Heaoporum. OH NPakTU-
4Yecku He TpebyeT HanaxmBaHua N nmeet
MWHUMaNbLHOE YUCNO AeTanem, 4To N03B0-
NAeT cAenaTh ero BECbMa MUHMATIOPHBIM.
Kpome noucka ynetesBuinx MOgenewn, ycr-
POIACTBO MOXHO NCNONBb30BATb B UHbIX CU-
Tyaumsax, korga TpebyeTca OTbiCKaTh YTO-
nMB0 Ha OrpaHUYEHHON TEPPUTOPUN.
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CTOMMOCTb MaLLMHOK AN NOANPOBKK
HOrTEN OTHOCUTENnbHO Hesenuka. [o-
3TOMYy MMEET CMbICn npuobpecTn aOse
Takne MalmnHKK: OaHY — ANt NONNPOBKU
NOBEPXHOCTEN, APYrylo — A8 MeXaHu-
Yeckol 3a4YnCTKN BbIBOOOB paguogera-
nen. dnekTpoasuratenb, KOTOPbIM OC-
HalweHa MalwuHka, paboTaeT OT UCTOY-
HMK@ NOCTOSIHHOrO TOKA HanpsiXeHnem
oT 1 0o 5 B. YBennuntb 4yacTtoTy BpaLye-
HUS POTOpPa U CYLWECTBEHHO COKPaTUTb
BpeMs 06paboTkym noBepxHOCTel AOo-
CTaTO4YHO NPOCTO: BMECTO OAHOro 3ne-
MeHTa HanpsxeHvem 1,5 B yctaHoBUTb
NNTUN-NOHHBIN akkymynatop ICR14500
(HanpsxeHnem 3,7 B), koTOpbIN WUC-
NONb3yeTCA B HEKOTOPbIX CBETOANOOHbIX .
¢doHapukax. Mo paamepam 3TOT akKymy-
NATOP WAEHTUYEH ranbBaHU4YECKOMY
aneMeHTy Tunopaamepa AA, ogHako, B
OTNNYME OT Hero, MOXeT coaepxaTb
BCTPOEHHOE YCTPOWCTBO 3awutbl OT
nepesapsagku un rnybokon paspanku
(OCHaAWEHHbIE UM aKKyMYNSiITOPbl Ha He-
CKOMIbKO MUNNUMETPOB ANUHHEE 3ne-
meHTOB AA). EMKOCTb akkymynatopa —
ot 1600 go 2500 mA-4 — pocTaToyHa
nns HenpepbiBHOW paboTbl B TeyeHue
HEeCKONbKUX 4aCOB.

K coxaneHuto, MOLWHOCTb 3NEKTPO-
nBuraTens MalwwHKM OYeHb Mana, no-
3TOMy NpeBpaTuTb €€ B MUKPOAPENb U
npucnocobuTtb, Hanpumep, ANs CBep-
NEeHnst OTBEPCTUIA B MeYaTHbIX NnaTax He
ypacrcs.



CamopenbHbit kabenb USB 2.0

OONbLUOW OJINHDI
A. BYTOB, c. Kyp6a Sipocnasckoii o6:n.

neundukauma USB 2.0 tpebyerT, uTo-

6bl NnpoBoaa nutaHua B USB-kabene
umenn cevedne no megu ot 0,08 mo
0,52 MM?. OfiHAaKO MHOMMe U3roTOBUTEN
USB-kabenen c Luenbio UX yaelesneHns
npeanoYnTaloT 3akNaablBaTh B HAX NPOBO-
[la MMHMManbHOro ceyvenust. Mo aTon npu-
4yvHe NOoAKMKYaTh YCTPONCTBA, KOTOpbIE
He UMeIoT COOCTBEHHOr0 UCTOYHMKA NUTa-
HUS,, HO nNoTpPebnsaT OT pa3véma USB
3Ha4YUTESNbHbBIN TOK, NpuxoauTca kabens-

3uctop VT1 3akpbiT, VT2 OTKPLIT, CBETO-
ovonbl HL2, HL3 Genoro cBeTa cBe4yeHus
BK/O4YEHbI. BO3MOXHOCTb Py4HOro OTKIO-
YeHUs NTaHWA NOAK/IOYEHHOIO K PO3eTKe
XS1 yctpoicTea 3Ha4MTENbHO NOBLILLAET
y0o6CTBO ero akcnayataumm. A onucbiBa-
emMoe yCTPOMCTBO Npu Pa3OMKHYTOM Bbl-
knoyarene SA1 MOXHO NPUMEHATb, Ha-
npumep, 4ns NOACBETKM KnaBnaTypel.
Mpwu 3aMkHyTOM Bbikno4yaTene SA1 Ha
BEAOMOE YCTPOMCTBO MOCTYNaeT Hanps-

XP1 USB-AM XS1 USB-AF
1
Vbus HL1 RL310-DR344S A_ VD2 X VD4 Vous
p-&2ll 211 VD1 1SMB5919BTS PMLL4446 4 PMLL4446 2/ p-
_1—C3
31 3 [ 10 mk|{|3
D+ X Vb3 koS D+
eno&all PMLL4446 4 PMLL4446 4¢ GND
HL2 RL30-WH744D
C1 10w K/ R5.150
{._|I N <
HL3 RL30-WH744D
C210mK| SA1
F Il 7 R6 150
I e/
2 /|R1
3 /11 k
! Fu1 ¥E§.1e
16A /
= !
HL1
/N VD1
Puc. 1

MU He6OoNbLIOW ANWHbI, NaAeHWe Hanpsa-
XEHWUS MUTaHUSi Ha KOTOPbIX HE NPEeBbIWAa-
eT gonyctumoro. Hanpwumep, BHelwHue
2,5-010MMOBbIE  HAKOMUTENN Ha XECTKUX
Amckax oTkasbiBatoTcs pabotate npw An-
He USB-kabens 6onee 80 cm. YT106bI NoO-
nyunTb 60sblle cBOGOAL! B pa3melieHnm
nepudepuiHblx YCTPOUCTB, MOXHO U3ro-
TOBUTH camopgesnbHbit USB-kabens co
3HAYUTENBbHO MEHbLUMMU NOTEPSIMU Ha-
NPSXEHUA NMUTaHUS.

Ha puc. 1 nokasaHa cxema camogenb-
Horo USB-kabensi. Bce peranu, kpome
pa3bémoB XP1 1 XS1, He ob6azaTenbHbl —
OHM nuwb obecneuynBaT yoobcTBO UC-
nonb3oBaHUA 1 HadéxHocTb kabens. K
USB-po3eTtke BeayLlero ycTponcTea (Ha-
npvMep, KOMMbIOTEPa) NOAKNOHAIOT BUNKY
XP1. HdOPMaLMOHHbI NOTOK NPOXOANT
B 06e CTOPOHbLI No nuHuaM D+ n D- 6e3
Kakmx-nnbo npeobpasoBaHUii.

HanpsxeHue nutanus +5 B noctynaet
OT BeAyLLEero yCTponucTBa K BeAOMbIM MO
MHTEPhENCHON nnHum V, - Yepes camo-
BOCCTaHaBNMBaOLWMNCA NpefoxpaHnTens
FU1. Ho ecnu Beiknioyatens SA1 pa3omk-
HYT, HanpsXeHwe NUTaHus Ha BeaoMoe
yCTPOWCTBO He nogaétcs. Mpu aToM TpaH-

Puc. 2
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Puc. 3

xeHue nutanusa. TpaHamctop VT1 oTkpsIT,
VT2 3akpblT, ceetoguoabl HL2 n HL3
Bblk/OYEHbI, @ HL1 BKNIOYEH, CUrHanuan-
pys O NUTaHUW NOAKMOYEHHOrO K PO3€eTke
XS1 yctpovictea. CrabunutpoH VD1

yMEHbLLAET BEPOSATHOCTb NOBPEXAEHUS
3TOr0 yCTPOWCTBA MPU HEUCNPaBHOCTU
MCTOYHMKA NuTaHus. OH Xe BMecTe C AMO-
namn VD2—VD5 orpaHnynBaeT BO3MOX-
Hble BCNIECKM HanpsixeHus Ha nuHusax D+
n D-.

Pe3nctopbl R2, R3 HyXHbl HEe TOnNbLKO
onst paboTbl y3na Ha TpaH3uctope VT1.
OHW NpenaTCTBYIOT HaKoMneHuio 3apaaa
Ha nuHusx D+, D-, V,  oTHOcuTEnsbHO
nmHum GND. KonpeHncatopsl C1—C3 —
6n0kMpoBOYHble. OHWM ynyywawT cTa-
6UnbHOCTE PaboTbl NOAKMOYAEMBIX YCT-
POWNCTB, @ TaKXe [AOMNOMHUTENbHO MNOHU-
XalT BEPOSTHOCTL noBpexaeHun USB-
NOPTOB UCNONb3yeMoro o6opyaoBaHUS.

CobctBeHHO kabenb — TPEXNPOBOA-
HbllA 9KPAHWPOBAHHbLIA BHELWHUM AnameT-
POM 7 MM U C CEYEHMEM Kaxaoro nposo-
na okono 0,5 MM’ (puc. 2). Ero Tun asTo-
py Hen3BecTeH, HO 06bIYHO Takon kabenb
MCNONb3YIOT ANt COeAVUHEHUI C AaTyunka-
MU 1 BUOEOKaMepamu B CUCTEMAX OXPaH-
HOWM CUrHanu3auumn n BuaeoHabnoaeHus.
B paccmartprBaeMom ciydae akpaHupyto-
wan onnérka MCnonb3dyeTcs Kak NpoBOA,
GND, cuHuin nposoa, — V, ., 4EpHBIN —
D+, 6enbii — D-. nuHa kabens — 3,5 M,
EMKOCTb Kaxnoro npoBoaa OTHOCUTENBHO
onnétkn — okono 460 nd. KoHubl kabens
cnenyet repmMeTuaupoBaTb PE3VHOBLIM
Kneem unu kneem 6®.

Mpwn Toke 0,5 A nageHve HanpsXeHus
nuTaHua Ha 9Tom kabene He NPEeBbLICUNO
0,34 B. ins cpaBHeHus, Nagerne Hanps-
XeHua Ha USB-kabene NpoMbILLIEHHOrO
V3rOTOBNEHUS AJIMHOW 3 M nNpu TOM Xe
Toke — 0,95 B. Hu oavH n3 umerowmxca y
aBTOpa [ABYX BHEWHWUX 2,5-A10NMOBbIX
HakonuTenem Ha XECTKUX ANCKax C Takum
NPOMbILWNEHHBIM Kabenem paboTatb He
ctan. C camogenbHbiM kabenem, gonon-
HEeHHbIM KOPOTKUM (46 cM) kabenem c
pa3bémamn USB 1 miniUSB, o6a Hakonu-
Tens pabotanu 6e3 HapekaHuih. [Mpu
nocnefoBaTeNnbHOM COEAVHEHUU [ABYX
camopencHbix USB-kabenen obuwen nnm-
HOM 7 M o6a HakonuTens CoxpaHunu pa-
60TocnocobHocTb. OfHAKO ABa U3 YeTbl-
PEX NCNONBb30BaHHbLIX B UCMbITAHUAX KOM-
nbioTepos nepesoavnu USB-nopT, k koTo-
pomy 6bln NOAKNIYEH HakonNuTenb, U3
pexuma USB 2.0 B 6onee mMeaneHHbin
pexum USB 1.1.

BonbWNHCTBO aeTtanen ycTpoucTea
pa3mMelleHbl Ha NeYyaTHoW nnaTte pa3me-
pamu 30x20 MM, NOKa3aHHOM Ha puc. 3.
PeaucTopsl R5, R6 npunasHel Henocpea-
CTBEHHO K BblBOAAM COOTBETCTBYIOLLMX
ceetoanonos. Bce kowpeHcaTtopbl —
MHOrOC/OMHbIE KEPAMUYECKNE HA HOMU-
HanbHOE HanpsXxeHue He Huxe 6 B.
Ounoabl PMLL4446 MOXHO 3aMeHUTb Ha
nwobole n3 PMLL4150, PMLL4151,
PMLL4153, PMLL4148, PMLL4448,
1N4148, 1SS244, KA503A. BmecTo cTa-
6unutpoHa 1SMB5919BT3 MOXHO ycTa-
HoBuTb 1N5339. BmecTto cBeToamonos
6enoro ceeuyeHus RL30-WH744D, cunon
cBeTa 5 K, MOXHO YCTaHOBUTb, Hanpumep,
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ARL-5113UWC-17CD, ARL-5213UWC-
17CD-NS, ARL-5213UWC-17cd-BS,
ARL-5213UWC-20cd-BS, ARL-5213UWC-
20cd-NS, ARL-5213UWC-25cd, ARL-
5213UWC-35cd. Csetoauop
RL310-DR344S MoXxHO 3ame-
HUTb No6biM 0bLEero npumeHe-
HUSA, HanNpuMep, 13 cepuii L-63,
Knnaee.

TpaHaucTtop BCP54-16 mox-
HO 3aMeHuUTb NibbIM N3 cepun
BCP54, BCP55, BCP56, BCP68,
SS8050, KT6114, KT698. Bmec-
TO TpaH3uctopa BC547 nopon-
nér mobon n3 SS9013, SS9014,
2SC3199, KT3129A, KT3130A,
KT6111A. Yka3aHHble B BapuaH-
Tax BO3MOXHbIX 3aMeH TpaH3uc-
TOpbI UMEIDT Pa3nuuna B Tunax
KOpPNyCcoOB W Ha3Ha4YeHUWN BbIBO-
[oB.

CamoBOCCTaHaBAMBAIOLLMACS
npefoxpaHnTeNb B UCNOTHEHUN
ANs NOBEPXHOCTHOrO MOHTaxa

aCCMOTPEHHbIV B NpeablayLen 4actn

o630pa BCTpPOeHHbI AL mukpo-
KOHTpONNepa No3BONASET Nerko NOAKM0-
yaTtb kK nnate Arduino pas3nunyHele aHano-
roBble 4aTyvku, KoTopble npeobpasyoT
namepsiemble pusnyeckme napameTpbl B
3NEeKTPUYECKOE HanpsxXeHne.

RT 9B

47 K

KAQ

Puc. 2

Mpumepom npocTenwero aHanoroso-
ro Aaryuka MOXET CNyXWUTb NEPEMEHHbIV
pPe3nCTop, NOAKMYEHHBLIN K Nnarte, Kak
nokasaHo Ha puc. 1. OH MOXeT ObITb Nio-
60ro Tuna, Hanpumep CM3-33-32 (puc. 2).
HomuHan pesucTtopa Ha cxeme ykasaH
OPUMEHTUPOBOYHO N MOXET ObITb KaK MEHb-
we, Tak u 6onble. OgHako cnegyeT NOM-
HUTb, 4TO YeM MeHblle COMpPOTUBAEHNE
NEepPeMEHHOro peaucTopa, Tem 6onbni

Puc. 4

HalOeH Ha HEHYXHOW KOMMNbIOTEPHOMN
cucTtemMHonm nnate. MOXHO NPUMEHUTb
aHanoruyHole npegoxpanutenn MF-R160,
MF-S175, LP30-160. Beiknioyatens SA1

TOK OH NOTPebNAET OT UICTOYHUKA NUTAHNSA
MWKPOKOHTpONnepa. A npu conpoTuene-
HUM UCTOYHMKA CUrHanNa (B AaHHOM Cnyyae
nepemMeHHoro peaucropa) 6onee 10 kOm
ALN MukpokoHTponnepa pabotaet ¢ 60sb-
WuMK owmbkamu. Y4tuTe, 4To CONpoTUB-
NeHne NepeMeHHOro pe3ncTopa Kak uc-

TOYHWKA CUrHana 3aBMCUT OT NOJIOXKe-
HUs ero asuxka. OHO paBHO HynIO B €ro
KPamHUX NOMOXEHUAX U MaKCUManbHO
(paBHO 4eTBEPTU HOMWHANBHOIO CO-
NPOTUBNEHUN) B CPEAHEM MOSIOXEHUN.
Yno6bHO mMcnonb3oBaTb NEPEMEHHbIN
pesucTop, korga TpebyeTcs U3MeHATb
napameTp NNaBHO, a He CTyneHamu (amc-
KpeTHO). B kavecTse npumepa paccMmoT-
puM paboTy npuBeaéHHon B Tabn. 1 npo-
rpamMmmel, KOTopass M3MEHSieT SPKOCTb
CcBe4YeHVs cBeToanoaa B 3aBUCUMOCTU OT
NONOXEeHUs ABUXKa NEPEMEHHOro pesuc-

npuMeHEH pokepHbit KCD-2011. Mo-
nonpét wn apyroi nopoGHei. YcT-
poncTBo cobpaHo B kopnyce TenedoH-
HOW po3eTkn pasmepamm 58x42x23 mm
(puc. 4). Posetka USB, BbI-
KnyaTens M CcBeToaMoabl
npukneeHbl K KOpRycy pac-
TBOPEHHLIM B aLEeTOHe Nonu-
CTUPONOM.
USB-kabenb 60nbLLon onv-
Hbl C ManbliM CONPOTUBIEHNEM
NpPOBOAOB NNUTAHUA NO3BONSET
He TONbKO yCTaHaBnMBaTh ne-
pudepuintHble yCTpoOWcTBa B
yaoB6HOM 1 HEAOCTYNHOM Afis
LeTen MecTe, HO U, Hanpumep,
Nerko pasmeluatb yCTponcTea
paguocsasn, WEB-kamepsl
3a npegenamu MNoMeuwleHus,
€CN YpOBEHb CUrHana BHYT-
pw Hero cnab unu TpebyeTtcs
BuaeoHabnogeHne 3a rynsio-
WUMU AEeTbMU UAN OXpaHsie-
MbIMU 0O BbEKTAMMU.

Topa. Ctpoka U = U/4 Heobxoavma B Npo-
rpamme ans Toro, 4tobbl NnpeobpazoBaTb
Bo3Bpalwaemoe AL pecaTupaspsgHoe
[BOMYHOE 4MUCNO B BOCbMUWpaspsigHoe,
NpYHMMaemMoe B KayecTBe BTOPOro one-
paHga o¢yHkumen analogWrite(). B pac-
cMaTpuBaeMoM cinyyae 310 aenaeTcs ae-

Ta6bnuua 1

JIEHWEM UCXOQHOr0 YMCAa Ha YeTbIpe, 4TO
3KBUBANIEHTHO OTOPACHLIBAHWIO ABYX Mnaj-
LUIMX ABOWYHbIX Pa3psiaoB.

[epeMeHHbI pe3ncTop COOTBETCTBY-
IOLEN KOHCTPYKLUN MOXET CAYXUTb Aat-
4YMKOM yrna noBopoTa UM NMHENHOro ne-
pemeweHns. AHanoOrMyHO €emy MOXHO
NOAKNIYATb MHOIMEe pPagvuo3NeMeHThI:



bOoTOPE3NCTOPLI, TEPMOPESNCTOPLI, HOTO-
ovoapl, ¢poToTpaHancTopsl. OgHUM cno-
BOM, NpuGOpbI, 3NEKTPUYECKOE COMNPO-
TUBNEHME KOTOPbIX 3aBUCUT OT TEX Un
MHbIX HaKTOPOB OKPYXaloLwen cpeapl.

Ha puc. 3 nsobpaxeHa cxema nopg-
knoyeHna K Arduino potopeauctopa. Npu
M3MEHEHUU OCBELLEHHOCTU MEHSAETCSH ero
3NeKTpUYeckoe CONpPOTUBAIEHME U COOT-
BETCTBEHHO Hanpsb>keHne Ha aHanorosom
BxoAe nnatbl Arduino. Yka3aHHbIl Ha cxe-
me ¢oTopesuctop PCK-1 MOXHO 3ame-
HUTb NOBLIM Apyrum, Hanpumep CP2-1.

Tabnuua 2

Puc. 4

B Tabn. 2 npuBeneHa nporpamma,
npespatiatowasn nnaty Arduino ¢ noaknio-
YEHHbLIM K Hell GOTOPE3NCTOPOM B NPOC-
TENWWA n3MepuTene OCBELWEHHOCTHU.
Pa6oTtas, oHa nepuoguyecku namepsieT
nageHve HanpsXeHuss Ha pe3ucTope,
BKJIIOYEHHOM NOCnefoBatensHo ¢ PoTo-
pe3ncTopoM, U nepenaéT pesynsTar B yC-
NOBHbIX eAVHULIAX Yepes nocnenosartens-
HbIV NOPT Ha koMNbioTEP. Ha akpaHe oTna-
0OYHOrO TepmuHana Arduino oHu OyayT
oTOOpaxeHbl, kak MokasaHo Ha puc. 4.
Kak Buaum, B onpenenéHHblil MOMEHT 13-
MEPEHHOE HanpPsXXeHUEe Pe3ko yMeHbLUn-
noCb. 3TO NPOU3OLLIIO, KOrAa ApKo ocBe-

WEHHBbIN doToamnon, Obin 3aTeHEH Henpo-
3payHbIM 3KPAHOM.

Y7106bl NONy4YaTb 3HAYEHUS OCBELLEH-
HOCTW B JIOKCAXx (CTaHAAPTHbIX eanHuLax
cucTtembl CU), HYXXHO YMHOXaTb NOSyHeH-
Hble pe3ynbTaTbl HAa NONPAaBO4YHbLIA KO3(D-
duumenT, Ho nomobpaTb ero npuaeTcs
3KCNepUMEHTanbHO, NPWYEM WHOMBUOY-
anbHO ans kaxaoro doropesncrtopa. Ans
atoro notpebyetcs ob6pa3uOBLIN NIOKC-
MeTp.

doToTpansucTop [1] uan dotoamon
(puc. 5) noaknioyaoT k Arduino nopo6-
HbiIM 06pa3oM. Mcnonb3ys HECKONbKO
CBETOYYBCTBUTENbHBIX NPUGOPOB, MOXHO
CKOHCTPYMpOBaTb NPOCTENLLYIO CUCTEMY
3penus ans poboTa [2]. MOXHO 1 Ha HO-
BOM TEXHW4YECKOM YPOBHE peanun3oBaTb
MHOTVMEe W3BECTHbLIE LWMPOKOMY KPYry
paguoniobuteneit knaccu4yeckne KOH-
CTPYKUMU — KMOEPHETUYECKYI0 MOAENb
HoyHOW 6aboukun [3, c. 134—151] nnn
MOfEenb TaHka, KOTOPbIA ABUXETCA Ha
ceert [4, c. 331, 332].

AHanorm4yHo @oTope3ncTopy noa-
knw4yawT k Arduino Tepmope3ucTop
(puc. 6), KOTOpbIN MeHsieT CBOE
3NeKTpPUYECKOe CONPOTUBAEHME B 3a-
BMCUMOCTU OT TemnepaTypbl. BmecTo
YKa3aHHOro Ha Cxeme TepMopesuc-
Topa MMT-4, OCHOBHOE AOCTOMHCTBO

\ ——>+5B

9 VD1
OOK-155

—>KAO0

/| R1
/|10 k

D

GND
Puc.5

KoTOoporo — rep-
MEeTUYHbBIA Kopnyc,
MOXHO WCNONb30-
BaTb NpPakTU4Yeckn
no6ow Apyrow, Ha-
npumep, MMT-1
UM UMNOPTHLIN.
Mocne cooTBeTCT-
ByloLwen kanmbpos-
kun [5, c. 231—255]
noao6HbIN NPUOBOP MOXHO NPUMEHATE
ONs n3MmepeHus TemnepaTypel BO
BCEBO3MOXHbIX AOMAlLHUX MEeTeo-
CTaHuusx, TepMocTarax U ToMy no-
NOOBHbLIX KOHCTPYKUUSAX [6].

M3BecTHO, 4TO NO4YTU BCE CBETO-
Omoapbl MOTYT CNYXWTb HE TONIbKO UCTOY-
HUKaMu CBeTa, HO 1 ero NPUEMHMKaMmn —
doToamonamu. [leno B TOM, 4TO KpUcTann
cBeToaMoaa HaxoguTcs B NPO3PayHOM
KOpnyce 1 NO3TOMYy €ro p-n nepexog
[OCTYNneH Ans CBeTa OT BHELHUX WUCTOY-
HukoB. K TOMy Xe kopnyc CBeToamopna,
Kak npaesuno, umeeT GOpPMY IMH3bI, KOTO-
pas GOKyCUMpPYeT BHELUHEE U3NyyeHue Ha
3TOM nepexoge. [oa ero BAnsHMEM nsme-
HseTCs, Hanpumep, obpaTHOE CONPOTUB-
neHue p-n nepexoaa.

Puc.7

Mopknioune cBetoamMon K nnarte
Arduino no cxeme, n306paxEHHON Ha
puc. 7, MOXHO UCNONb30BaTb OOVH U TOT
Xe CBeToavoA W Mo NPsSiMOMY HasHaye-
HWI0, N Kak dotoaaTyuk [7]. MNporpamma,
WNNIOCTPUPYIOLWAs Takoh pexuMm, npuee-
neHa B Tabn. 3. E€ naes cocTouT B TOM,
4YTO CHavana Ha p-n Nepexof, ceeToanoaa
noaalT obpaTHOE HanpshkeHue, 3apsxkas
ero émkocTb. 3areM katog CBeToamMoaa
N30NNPYIOT, KOHPUIYPUPYS Kak BXOQ, Bbl-
BoA4 Arduino, K KOTOPOMY OH NMOAKNKOYEH.
Mocne atoro nporpamma u3mepseT 3a-
BUCSILLYIO OT BHELWHEN OCBELEHHOCTN
NPOAOMKUTENBHOCTE Pa3psakn EMKOCTU
p-n Nnepexofa CBeTOANO0AA ero CO6CTBEH-
HbIM 06paTHBIM TOKOM 10 YPOBHS flormye-
CKOro Hynsi.

B npuBeaéHHOM NnporpaMmme nepemMeH-
Has t onucaHa kak unsigned int — uenoe
uncno 6e3 3Haka. MepemeHHas Takoro
TUNa, B oTiMuMe oT 06bl4HOM int, NpUHU-
matowen 3HaveHuns ot —32768 no +32767,
He UCNOoNb3yeT CBOW CTapLUMiA ABOWUYHbIN
paspsan ons XpaHeHus 3Haka U MOXeT
npuHUMaTh 3HadeHnsa ot 0 o 65535.

Ta6nuua 3

MoacyéT BpemMeHu pa3psakun nporpam-
ma BbinonHseT B uukne while(digitalRead
(K)!=0) t++. 3TOT UMK BLINONHAETCS, BCA-
KU pa3 yBenuuMBasa 3HadeHue t Ha egn-
HULY, NOKa UCTUHHO 3aK/IOYEHHOE B CKOO-
KM yCcnoBue, T. €. Noka HanpsbkeHue Ha
Katoge CBEeToAMOoAa He OnycTUNoCh A0
HU3KOrO NOrNYECKOro YPOBHS.

MHorpa Tpebyetcs, 4Tobbl POGOT HE
npocTo nony4yan nHdopmaumio o6 ocee-
WEHHOCTN NOBEPXHOCTN, NO KOTOPOM ABU-
XEeTCs, HO U MOr onpefnenvTb eé uBeT.
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PeanuayioT gaTuvk useta noacTunalowen
NOBEPXHOCTU, OCBeLas e€ noo4YepEnHO
CBETOAMOAAMU PA3HOro UBeTa CBEYeHus
MU cpaBHMBas C nomouwplo ¢otoanoaa
YPOBHU OTP@XEHHbIX OT HEE NpW pPasHOM
ocBeweHun curHanos [8]. Cxema coeam-
HEHUS 3NEeMEHTOB Aartuvka userta ¢ nna-
Ton Arduino nokasaHa Ha puc. 8, a 06-

Mpoueanypa n3amepeHns NpUHMMaeMblx
doToanoaOM NpU pasHOM OCBELLEHUU
NOBEPXHOCTU CUrHanoB MOBTOPSAETCH
MHOrOKpaTHo, a nonyyaembie pesynbtatsl
HaKan/IMBaKTCS, YTOObI UCKMIOYUTL Chy-
yalnHble owunbkn. 3aTtemM nporpamMma Bbl-
6upaeT Hambonbllee K3 HAKOMAEHHbIX
3HayeHuin. 310 No3sonseT rpybo cyanTb O

cnyxuBalwana ero nporpamma — B UBeTe noBepxHocTW. [ina Gonee TOYHOro
Tabn. 4. onpeaeneHns useta HeobxoauMo YCnoX-
K D5 K D6 K D4 K D3
R1 R2 \ VD1 R4 R5
7510 7510 ®0-256-02  |/|510 7510
é? HLA . 7 HL2 ég HL3 & 7 HL3
BL-L513UBC BL-L502PGC BL-L524UYC BL-L502URC
Puc. 8 GND KAO
Ta6nuua 4

HUTb 06PabOTKYy Pe3ynbTaToB, y4yUTbIBas
HEe TONbKO HaMbONbLUMIA U3 HUX, HO U ero
COOTHOLLEHME C MeHblwnmu. Heobxoaum
TakxXe y4eT peanbHON SpKOCTU CBETOAMNO-
[0B pPa3HOro LBETa CBEYEHUs, a Takxe
CNEeKTPanbHOMW XapakTepUCTUKN Npume-
HEHHOro doToamoaa.

MpyvMep KOHCTPYKUMM AaTyinka uBeTta
13 4eTbipEx cBeToanoaoB u dortoamona
nokasaH Ha puc. 9. OnTuyeckne ocu cee-

Puc. 9

ToomonoB n Gortoauoaa [OMKHbI CXO-
AVTbCS B OAHOW TOYKE Ha uccneoyemomn
NoOBEPXHOCTU, a caMu NpubopLI pacnono-
XEHbl MaKCUMasnbHO 6AN3KO K Heit, YToObI
CBECTU K MUHUMYMY BANSIHWE NMOCTOPOH-
Hel 3aCBETKW.

Cob6paHHbIt gatymk TpedyeT Tuiaresb-
HOW WMHAOMBUAYANbHOW KanubpoBKU Ha
NOBEPXHOCTAX pa3Horo useta. OHa CBO-
ouTces K noabopke kK0adPUUMEHTOB, Ha
KOTOpble cnenyeT yMHOXaTb Nepes cpas-
HEHVWEM pe3ynbTaTbl U3MEPEHUN, NOy-
YeHHble NpU pa3HOM ocBelleHun. OcHa-
WEHHBIN TakuM AaT4MKOM poBOT MOXHO
Hay4YuUTb BbLINOMHATL MHTEPECHbIE anro-
pUTMbI ABUXEHUA. Hanpumep, OH CMOXeT
nepeasuraTbCs No paboyemMy Nono 0aHO-
ro uBeTa, He Hapylwas rpaHuy "3anpet-
HbIX" 30H, BbIKPALLUEHHbIX B APYrOM UBET.
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Hanom cBoux paguocTaHumi. K akuun
npucoeauHunucs Mysei-naHopama "Bo-
poauHckas 6utea” coBMecTHO ¢ Colo30M
paanontobutenen BoopyxeHHeix Cun PD.
CraproBaBwyio B Mysee-naHopame "Bo-
poavHckas 6uTBa” akuuio noaxsaTun
locynapcTBeHHbIN My3eit 060poHbl Mock-
Bbl W 3aBepwwun Mysen
lepoeB CoseTckoro Cotosa u
Poccuu.

Mbl rosopum UM cnacu-
60! Cnacubo 3a 70, 4TO NOA-
nepxanu namumartuey Knyba
pagvonyTelecTBeHHUKOB O
npoBeAeHun akuun namaTm
paaucToB Benukon OteuecT-
BEHHOW BOWHLI. B Gyaywem
rogy oHa NpPonaéT onsTb.
Henb3a 3abbiBate W Hapo
ObITb BnarofapHbIMU.

OT4€Tbl Bbl MOXETE NMPO-
ynTaTh NO agpecy Www.
radio-wave.ru/forum/
blog.php B aHeBHukax
y4aCTHUKOB akuuun. A BOT
BbIOEPXKU U3  HEKOTOPbIX

OTYETOB: MamsaTHbiii gnnaom o6 yyactum B "Cearce lMNamsatn .

"Movi nen [lMonos Anekcev
Unbnyd — komawaup paanos3sBoaa pPOTbl
cea3u 1174 ctpenkoBoro nosaka 348-vi
ansusumn norm6 15 oktabpsi 1944 r. B
Monbwe. OTgasas gaHb NamsiTy, B NpPO-
wnom rogy s B coctaBe 6€CccCMepPTHOro
nosika npowésn c¢ nopTpeTroMm gepa Ha
napagae obeawi B r. Tyne, a B 3TOM rogy

MPUHSIT y4acTve B aKumy namsTv POHTO-
Bbix paanctos”. — RZ3LC.

"YTpom 22 vioHs 2016 r. B HA3Ha4YeH-
HOe BpemMsi Havas paboTaTb Ha yka3aHHbIX
yacToTax. 3emnsky [0BOJIbHO ObICTPO
HaLwm MeHs B 3gupe. C Humu 6b110 rnpo-
BEAEeHO HECKONIbKO paanocss3dei, a

noToM 51 Ha4asn paboTarb Ha MNoVCK Paauno-
nobuTener, y4acTBylOLMX B akuuu.
CTOoUT OTMETUTb, 4TO TakoBbiX Obi/I0
HemMaJso, Ho He BCEe yBEPEeHHO NPUHUMan
mou cnabble curHanbl. Cnacnbo opraHu-
3artopam akuum 3a npogenaHHylo paboty
no noarotoske meponpustus!”. — R4CG.

MWANNOHOB LWKONBHUKOB WU CTYAEHTOB Havyancs

HOBbIN y4ebHbIN roa. BHOBb OTKPLINM ANSA HUX CBOU

OBEepPU KPYXKW, CEKuMU, CMOPTUBHbIE U CNOPTUBHO-

TexHuYeckme knybbl, B TOM YUCNE U KYNBTUBMPYIOLWME Paao-
CNopT, PaaNOTEXHUKY N paanoniobuTensCcTBoO.

Celtyac camoe Bpems nodymMaTtb O TOM, YTO Baw pebEeHOK
6yoeT Oenath BHE LWIKOMbl, YeM 3anmeét cBoé cBoboaHoe
Bpems. OH HUKOr4a He noTepsieTcs B necy v 6yneT 300poBbLIM
1 CUNbHBLIM, €CNU 3alMETCH, Hanpumep, CNOPTUBHOW Paano-
neneHrauven. OH ByaeT MOTMBMPOBAH NONMYYUTb OOHY U3
Hanbonee BOCTPeOOBaAHHBLIX' HA PblHKE Tpyda WMHXEHEPHbIX
npodeccuir, CBA3aHHbIX C pagno, ecnu ByaneT 3aHMMaTbCs
paguocsa3sbio Ha KB unn YKB. Pagnocnopt — 3710 cnopTt
YMHbIX, TEXHWYECKW rpaMOTHbIX, PU3NYECKU Pa3BUTbIX
noaen.

Kak HainTn uHTepecyioLme Bac KpYy>Xok unu cekumio? Coto3
paavoniobuTenen CTpaHbl cO34an 1 BbINOXWUA Ha CBOEM canTe
6a3y naHHbIX. B Helt cobpaHbl cBeaeHus o 130 o6beanHeHnsx
yHawmxcs pasnnMyHon BeOOMCTBEHHOW NPUHAANEXHOCTH
(http://news.srr.ru/?page_id=284). [ins kaxporo oovenu-
HeHus (NpuBeaeHbl B andaBUTHOM NOPSAKEe Ha3BaHU CyOb-
ekToB P®) B Hel ecTb Ha3BaHWe 06beANHEHWS, ero aapec, KTo
MM pyKoBOAUT, TenedoH NS CBA3W, HanpasneHve Aestenb-
HOCTW 1 BO3pacTHas rpynna. Pabota no pacwmpeHnio aTown
6a3bl CPP 6yaeTt BECTW NOCTOAHHO, U HOBblE AaHHble OyayT
BHOCUTLCS B HEE NO Mepe UX NOCTYNNEHUS.

esynbTatomM coTpyaHuyectea CPP ¢ Tenekananom

"Hayka 2.0" ctan 6onbwon pparmeHT 06 a3byke Mopae B
nokymeHTanbHoM ¢duneme "CekpeTHble a3biku”. lNpemMbepa
3TOro ¢GunbMa COCTOSNACh B KOHLE aBrycta Ha TenekaHane
"Hayka 2.0". CbEMkn Ppunbma NPOBOAMANCE HA PaanoCTaH-
umm RA5D B mioHe atoro roga (TNX RL3AA, RAS5A, UASC,
UA3AO, UA3AP, UA3AHA 1 RL3AX).

B coBmecTHbIX nnaHax TenekaHana n CPP — nogrortoska
AOKyMeHTanbHoro punbma o paguocnopre.

"Movi npagea nornb Ha BoviHe, v Anis
MeHsI 3TO OCOBEHHO BaXHO — MOYTUTH
namsiTb BCEX, KTO He BEPHYJICSl C PPOHTA.
CynTaln, 4T0 Takoro poda akuuy HYXHO
npoBoanTL 1 B AanbHeriwem. lIpoxoxae-
Hue B uesniom 6bisI0 Ha cpeaHeM ypOoBHeE,
HEeBOosIbLLNE rPO30BLIE MOMEXU HE MELUa-

am pabote B agupe. MHoroe
MOXHO onucaTb, HO C/1I0BamMu HE
nepegaub, 4TO Ha camMoM Aesne
TBOPWIOCL BHYTPU... OpraHu-
3aropam orpomHoe cnacubo!”. —
R3ZR.

"Ons yyactus B "CeaHce na-
maTn" pewmnan Bbiexatb Ha Kym-
XKEHCKUI MeMOopUanbHbIfi KOM-
nnekc "KymxeHckas powa”. OH
pacnonoxeH B )XKene3Ho4opoxX-
HOM parioHe r. Poctosa-Ha-/LoHy
B KyMXeHCKOU poLie Ha CTpesike
JoHa n Mépteoro [oHua. Memo-
puan cCoopyxeH B namsitb O Nas-
wux 6oviyax KpacHou apmuun, oc-
Bob6OXaaBLunx PocTtoB-Ha-/JoHy B
1941-m v 1943 rogax.” — RQ6M
1 RN6LIW.

"Xotenocb 6bl ckasarb [406pbIe
c/roBa B agpec opraHu3aropos
"CeaHca namsatn”. Huskwi Bam noknoH!
Cnacnbo 3a Takylo OT/INYHYIO M OYEHb
HYXHYt0, 0CObOeHHO ceu4ac, wgeio!
BeyHnas CnaBa v Namate 6okiuam "Hesu-
ANMOro poHTa” — POHTOBLIM 1 NapTu-
3aHckumM paauctam Benukowi OTeyecT-
BeHHow BoviHbI!". — RVBAWL.



0TS NepBble NOCNEBOEHHbLIE COPEBHO-

BaHWS MO PagmMocsBaA3n Ha KOPOTKMX
BOJIHAX COCTOSINIMCbL BCKOpPE Mocne TOro,
kaKk B Mapte 1946 r. B adpmpe BHOBbL 3a-
3BY4anu NO3bIBHbIE COBETCKMX NOOUTENb-
CKMX PaaVoCTaHUMin, OHW AONroe Bpems
ocTaBanMCb Ans  KOPOTKOBOMHOBMKOB
BCEro Nvb "MeponpusaTuemM ansa aywmn'”.
B 1951 r. Hayanocbk pedopmuposaHune
0O60pOHHLIX 06LWEeCTB CTpaHbl — 00bean-
HeHne Tpéx opraHusauun (JOCAPM,
NOCAB n OOC®HNOT) B oaHy, KoTOopas
CyLLEeCTBYET 1 N0 Cel AeHb U Ha3bIBAEeTCH
NOCAA®. OpraHn3sauMoHHbIA KOMUTET,
OCYLECTBNABLUNIA 3TO OObeANHEHME, eLWwé
no dopmansHoro yupexaeHus JOCAAD
Hauan pedopmuposats padboty O6OPOH-
Horo obuwecTsa. W yxe B Hadane
1952 r. y paauoniobutenen no-
ABUNCS NPUHUMNNANBLHO HOBbIN
DOKyMeHT — EpuHas Bcecolo3Has
CMOPTUBHO-TEXHNYECKAA KNaccu-
dukauus, No3BONABLLANA NPUCBan-

BaTb VMM paspsibl U 3BaHWA MO
paanocnopry.

Torpa 6bInO BCEro Tpu BuAaa
paguocnopta — paguocsa3b Ha
KOPOTKUX BONHAX, PaanoCBa3b Ha
YNbTPAKOPOTKMUX BOMHAX U CKO-
pocTtHaa Tenerpacdus. Kpome To-
ro, ata knaccudukauma pasana
NOCAA® npaBo npuceaunBaTtb
CNOPTUBHBIE Pa3paabl 1 3saHUS 3a
paanontobuUTeNbCKOe KOHCTPYMPO-
BaHue.

Moasuncsa HOBbIM MOLWHBLIN CTU-
My 019 y4acTua B COPEBHOBAHUAX
no paavocessu. Paauoniobutenu
no peaynbTaTam y4acTus B HUX Te-
nepb MO MoJsly4aTb CrOPTUBHBIE
paspsabl, a 3TO0 npuBnekaer K
CMOPTMBHBIM MEPOMNPUATUAM MHO-
rux. bonee Toro, noseunacb BO3-
MOXHOCTb CTaTb MacTepom cropTa
n oduumanbHeiM YemnuoHom. Mpasaa, Ha
3TOM 3Tarne 1 K TOMy, 1 K Apyromy Haao 6bi-
no po6aenatb cnoso JOCAAD. B otnunine
OT K/laCCU4eCKMX BUAOB CMOPTa, rae K Ta-
KM 3Ha41MbiM ClloBam J06aBNsnoCk Cno-
Bo CCCP. Ho kak 6bl Tam Hu 6bIn0, crnop-
TUBHO-TEXHUYecKas knaccnudukaumsa ctana
MOLLHBIM MHCTPYMEHTOM pas3BuUTUS Cnop-
TUBHOW CTOPOHbLI paanontobuTenscTaa.

W yxe B cepeauHe 1952 r., kak c006-
wmn 06 3TOM B aBrycCTOBCKOM HOMepe
xypHana "Pagno” H. bankysos (UA3AG, B
Te roapl ero rnaeHbI penakTop), ceme-
pbiM criopTcMeHam Obilv NPUCBOEHbI
BbICOKME 3BaHua "Mactep paauoniobu-
Tenockoro cnopta JOCAA®D", a Tpém
paanoniobutensm — "MacTep-paanoKoH-
cTpykTop JOCAAD".

Cnepylowmii BaXHbIiA Wwar B passutum
pagmocnopTta npounsoweén 8 1961 r. Peyb
3aLuna o BKIIOYEHMM PaanoNtodbnTensckmx
CNOPTUBHBIX avcumnianH B EanHylo Bce-
COI03HYI0 CMOPTUBHYIO Kknaccubukaumio
(EBCK). PasymeeTcsi, 4TO paamOKOH-
CTpyMpoBaHWe BbiNaaano U3 aTol TpaHc-
dopmaumm astomartmyeckn. C 0YHbIMU
BMAAMK pagnocnopTa BpOAe He BO3HMKA-

no ocobbix Npobnem, a BOT BO3MOXHOE
BBeaeHne B EBCK paguocssau, kotopas
McxogHo Obina 3a04HbIM BMAOM CMopTa,
Bbi3Basa B pagnonobutTensckom coobuue-
CTBE CMOpbI.

"3a" Obin  wWwTaTHble PaboTHUKK
LNOCAA®, 1 3T0 NOHATHO — B CUCTEME
nosisunocs 66l 6onblie "MacTepos cnop-
Ta CCCP", a 310 BCErAa BbIrNAQUT Kpacu-
BO B OT4€Tax "Hasepx". CnpaBegnmeocTun
paamn, Haao 3amMeTUTb, YTO MHOTME KOpPOT-
KOBOIHOBMKM W YNbTPAKOPOTKOBOIHOBUKM
ToXe Obin "3a". U 3TO TOXE MOHATHO —
KaK NPUSATHO HOCUTL Ha NlauKaHe nuaxaka
3Ha4vok "MacTep cnopta CCCP" nnu odpu-
uManbHO NPeacTaBnsaTLCA Kak "YemnuoH
cccep™

Ho 6binn 1 Te, KTO BbICTynan npoTus
BBEAEHMS CBA3HbLIX BUAOB paguocnopTa B
EBCK. Mx no3uums 6bina Nnpo3payHas — B
3204HbIX COPEBHOBAHUAX HEBO3MOXHO
€034aTh 419 BCEX y4aCTHNKOB COPEeBHOBA-
HUI paBHble ycnosums. A 3To noapasymMmesa-
€T, 4To Noboe cocTazaHve ByaeT 3akaH4m-
BaTbCH "LUMPOKON ANCKyCccuen” no nosoay
HECOBEPLUEHCTBA MOJIOXKEHUSA O COPEBHO-
BaHMAX, MO MNOBOAY HapyLUIEHWA 3TOro
NoNoXeHusi, 06YCNOBNEHHbIX 3204HLIM KX
XxapakTepom, 1 T. n. Takue guckyccum
Obinn BCEraa, HO Tenepb OHW 060CTPANUCH
Obl Gonee BbLICOKMM cTaTycoMm noben B
copeBHOBaHuAx. 3aberas Bnepén, MOXHO
cKasaTb, 4TO TaK U Cy4nnoCh, NOCKONbKY
CBSI3HblEe BMAbl paguocnoprta BCE-Taku
Bknto4mnm B EBCK.

CTONKHYBLUNCb C COCTOSIBLUMMCS pe-
weHvem, Te, kTo obpawan BHUMaHME Ha
HEOOBLEKTVMBHOCTL ONpeaeneHns 4emnumo-
HOB MO pe3ynbrataMm BbLICTYNEHUS B
3204HbIX COPEBHOBAHWAX, BbIABUHYNN
cpasy Xe npeanoxeHne NnpoBoauTb OYHbIe
4YeMnUoHaTbl CTpaHbl MO PagMoCBA3N.
Wpea aTa, kak rosoputbCs, "nexana Ha
nosepxHocTn". Ho 3To npeanoxeHve He

ObINO NPUHATO TeMK, KTO OTBeYan B Te
roabl 3a paanocnopT, — OYHbIE YEMMUOHA-
Tbl TpebyloT onpeanenéHHon opraHm3sa-
LIMOHHOW paboTbl U HEKOTOPOro Matepu-
anbHOro obecneyenns. A ona nposeaeHns
3a04HbIX COPEBHOBAHWUA 3TUX MNpobnem,
€CTECTBEHHbIX ANs NOOro CNopTUBHOIO
MEepOonpuUaTUA, NPaKTUYEeCKM HEeT unu,
CTPOro roBOps, OHU Ha NMOPSAKN MEHbLUE,
4YeM Yy O4HbIX.

Cneaylowmm BaxHbl CABUF B 3TOM
BOMPOCE MPOU30LLEN TONBLKO Yepes3 non-
Topa pecstka net. Pepakuus XxypHana
"Pagmo” pewmna CABUHYTb ero € "MEPTBOW
TOYKN" M NPOBECTU CBOUMU CUNAMUN 3KCne-
PUMEHTANbHBLIE O4YHO-3204HbIE COPEBHO-
BaHuA. Mipes ata Hawna nognepxky y pa-

aovonoburtenen JIntebl, KOTOpbIE
NpeaNoxXunu caenatb 310 Ha 6ase
NeTHero pecnybankaHcKoro cnéta
B Knaiinege. W Bot B 1980 r. Takme
COpeBHOBaHNSA cocTosnncb. OHKM
BbI3BaIM HEMNOAAENbHBIA UHTEPEC
Yy KOPOTKOBOJIHOBUKOB, KOTOPbLIE
YXE Ha XVBOM NnpuMepe npo4ys-
CTBOBaNM, B KakOM HanpasieHun
Haao pasBumBaTb CEpPbE3HbIE CO-
peBHOBaHWSA MO PaaNOCBA3N.
"Ha4yanbcTBO OT paguocnop-
Ta" 3aHANO BbIKUOATENbHYIO MO-
3UUMI0, U XypHaNy npuwnoch
NPOBECTM €eLE HECKONbKO YXe
BCECOIO3HbIX O4HO-3a04HbIX CO-
pPEBHOBaHUIA NO PaguoCBA3N Ha
KOPOTKMX BONHAX, Mpexae 4em
paamMontobuTeNbCKUM HavyanbCT-
BOM ObII0 MPUHATO pelleHne
npoBoAuTL B TakoMm dopmate
YeMMUOHaTbl CTPaHbI.
M BOT B 3TOM roay npoweén
yXe aBaauaTth NATbIA O4YHbIN. ..
YemnuoHat Poccurickon de-
nepaumn no paaguocea3n Ha KB n
BCEPOCCUIACKNE COPEBHOBAHUA
no paanoceasn Ha KB npoxoaunu B nione
Ha Tepputopun COKONLCKOro panoHa
Hwxeropoackon obnactu. B wecton pas
roctenpumMHas 6asa otapixa “"Pycckuin
pomMm” (TNX RW3TN — A. T Manbiwesy)
nNpUHYMana y4acTHUKOB OYHbiX COPEBHO-
BaHuin. K yyactumio B yemnuoHate 6binn
ponyweHsl 13 B3pocnbix komaHg u3d 11
obnacTein 1 n3 ropopos Mockebl 1 CaHKT-
NeTepbypra. KsanndukaumoHHbin coctas
y4aCTHUKOB OblN CUNbHBIM — 4eTbipe
3acnyXxeHHblx Mactepa cnopta P®, cemb
MacTepoB cnopta MeXAyHapoaHOro
Knacca, BOCEMb MacTepoB cnopTa u
BOCEMb KaHAMAATOB B MacTtepa crnopra.
B0 BCECOI03HbIX COPEBHOBAHUAX MPUHANN
y4acTue naTb IHOWeECKuX komaHg, (Moc-
KoBCckaa obnactb-1, MockoBckas 00-
nactb-2, CankT-Metepbypr, OpeHbypr-
ckas obnactb 1 Nepmckuin kpain). Perna-
MEHTOM 4YeMnmMoHaTa U BCECOI3HbIX CO-
peBHOBaHWI Obina npeaycMoTpeHa pabo-
Ta onNepaTopoB B Te4YeHMe BOCbMU 4acoB
Ha guanasoHax 7, 14, 21 n 28 MI'y ogHo-
BPEMEHHO TenerpadomM n TenedoHOM.
Bce y4acTHuku Gbinv NoCTaBneHbl B pas-
Hble YCNoBus (NanaTtku, anekTponuTaHme,
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MayTbl U aHTeHHbl BblNn NpeaoCcTaBneHbI
opraHusaropamu), MOLWHOCTbL nepeaar-
yukos (100 BT) koHTponuposanacb Cy-
nenckon konnerven. 3agadaMmmn 3TUx Co-
CTA3aHWN ObINO BLISBAEHWE CUNbHENLINX
cnopTcMeHoB Poccuuy no paamoceasu Ha

KB, BbIMONHEHME pa3psiaHbIX HOPM 1 Tpe-
6oBaHnn EguHO BCEpoccuiAckol crnop-
TUBHOW Knaccudukaumu.

CopeBHoBaHua Obiny pasgeneHsl Ha
YeTbipe Typa CO CMEHON B HUX MO3bIBHbIX
curHanos. Kaxaplh 4ac cygpu, npukpen-

NEHHbIE K KOMaHaam, coob-
Wann B rasHYO CMOPTUBHYIO
CYAENCKyIo KONNernio ux pe-
3ynbtatel. OHW onepaTuMBHO
oTpaxanucb Ha caiTte, cO3-
paHHom UA9QCQ ans cy-
nencTea COpPEeBHOBAHUNA W
pasMeleHns nx npeasapu-
TeNbHbIX pe3ynbTaTtos. Ypo-
BEHb MACTEPCTBA y4aCTHMKOB
ObIN HACTONBLKO BBLICOK, YTO K
durHany CopeBHOBaHUM ABHbIE
nnpepsl He BbINU BbISBNEHDI.
Bocemb B3pOCAbIX KOMaHA,
npoBenu 3a BOCEMb 4acoB pa-
60Tbl 6onee 1300 QSO, T e.
cpenHuin Temn y Hux Obin He
meHee 160 QSO B vac! Kpome
TOro, yqacTHMkaMm Hago 6bino
HabpaTb MakCManbHbili MHO-
XNUTENb, KOTOPbIN HAYUCAANCA
3a KaXaylo HOBYIO CTpaHy 1nm
TEPPUTOPUIO (CINCOK ANNIO-
ma P-150-C) un 3a kaxayio
HOBYIO 30HY ITU Ha kaxaom 13
OManasoHoB B KaxaoMm Type.
WTOroBbIi MHOXUTENb NOAY-
4YaeTCsi CyMMUPOBAHNEM MHO-
XuTenem no BCEM Amanaso-

Ham 1 BCEM Typam.
B nuyHOM 3a4éTte nepsoe
MECTO 3aHsna komaHga B
cocTtase Amutpusa KoneHuyka
(R3GM) n AHapes Mapkenosa
(RW4PL). Btopon pesynbrat Obin
rnokasaH KOMaHaoM, B KOTOPYIO BXO-
nunu AnekcaHap Cyxapes (ROS0) n
Pycnan 1Opun (UA9ONJ), a Tpetnin —
komanpon Pycnana Bnagnmuposa (UA4Z)
1 Opua Xmenexko (RL3FT). B 3a4€te no
cybbekTaM CTpaHbl Ha MepBoe MeCTo
Bbiluna HoBocnbupckas obnacTb, Ha BTO-
poe mecto — [leHseHckasa obnacTtb, Ha

TpeTbe mecTto — . Mocksa.

B MONOOEXHOM MEepBEHCTBE YBEPEH-
Hylo nobepny oaepxana komanpa Oper-
6yprckoin obnactm B coctase ApTéma
ApTiowkmHa (RU8BT) u JleoHnpa WeaHosa
(UB8SDV). Bropoe mecTo 3a€eChb 3aHsna
nepsan komaHaa Mockosckoi obnacTu,
B KOTOpylo Bxogunn Kcenus Emenba-
HoBa (R3D-011-NF) n Aptém MenbHuk
(R3D-015-NF), a TpeTbe mMecto — y Ko-
MaHapl . CaHkT-MeTepbypra B cocTtase
Ockapa bepxoHckaca (RAT1ANS) n Mapuu
Crpeko3zoson (UB1AKK).

B HasBaHuW 4demnuoHara no paavo-
CBA3M HET Tenepb cnoea "04yHbIin", HO ca-
Ma pagmoces3b Mo CYyTH CBOeN — ABNEHNE
"nBYXCTOpOHHee". WHbiMu cnoBamun, 6e3
3204HbIX MOMOLLHMKOB He 6bi10 Bbl cCamMoro
yemnuoHaTta. B atom rogy ero nposene-
HUe nogpepxanu onepatopbl 369 pa-
anocTaHumn 13 65 cybbvekToB PD. U, ko-
HeuHo, uMm rnybokaa GnarogapHoOCTb 3a
aTo!

MHorue y4actHukM npuexanu Ha co-
pPEBHOBAHUA UENLIMU CEeMbAMU, Obl10
Gonbluoe KONNYECTBO AETEN, a HUXKEero-
poackasi 3emns nopagosana Bcex npe-
KpacHO noroaon, rocTenpunumcTBOMm
000 "Pycckuin gom", paguoniodbuTens-
CKUM 06LWEHNEM U HAAEXAO0M Ha BCTPEYy
B 4yemnuoHate 2017 r.



NMpamoro npeo6pa3oBaHus,

Ha 40 meTpoOB...

OpPOTKOBONTHOBLIE MPUEMHUNKN NPAMO-

ro npeobpasoBaHUs Ha TPAH3UCTO-
pax, a no3xe Ha TPaH3UCTopax N MUKPO-
cxemax, rae-To BO BTOPOW NonosuHe 70-x
rofioB MpPOLWNOro Beka MPOYHO 3aHANN
nepBoe MECTO Cpean KOHCTPYKUMIA Ha4umn-
Hawowmx paguoniobutenein. MNpocToie B
VN3roTOBMEHUN 11 HECNOXHBIE B HANaXnBa-
HUN OHU MEXAy TEM UMEIOT NMPUInYHbIE

c 06bl4HLIM FeHepaTopoM MNaBHOrO Ama-
nasoHa, NO3BONSIOLLMM OXBAaTUTL MO Nepe-
CTpoVike BeCcb anana3oH 40 MeTpoB.
Cxema nprémHunka nokasaHa Ha pmc. 1.
CuvrHan c aHTeHHbl NOCTYNaeT Ha BXOAHON
aTTeHloaTop (NepemMeHHbI pesuctop R1).
3T0 eaMHCTBEHHas Perynmposka ypOBHS
curHana B nNpuéMHOM TpakTe. Harpy-
XeHHasi A0BPOTHOCTb BXOAHOIO KOHTypa

DA1 NE6O2 DA2 LM3BEN
+68 = +1'}—_L
100MKX R210 C14 10MK X168 C15 100mK x16 B
XW1 x76 8 I I I o1
c501mld  C1101mK
1100 8 \ erazm DA?
. 2 NS i Io| £ +H v
R1 L1 canfL
10 I I TR ) W 1 I S
. I e
c2 . DAT £33 ap | c18
820 I — 0,22Ml‘( ol _L_ l 0,1 MK
1| e 7| R610
wo | T e d P T
O1mK egr00[ 7100 R510K €17 100mK x16 B
R3
]
R7 700;(
zaf II]I——”EY‘ T %
o J s
A 10100 4 70"
L3 Puc. 2
€95..5
Puc. 1 550

XapakTepuUCTUKN 1 MO3BONAIOT TeM, KTO
[enaeT nepsble Warn B OCBOEHUN NioOK-
TENbCKOW CBSA3M Ha KOPOTKMX BONHax,
6bICTPO NPUOBWNTLCS K MIOOUTENBCKOMY
aduvpy. He notepsann oHW cBOero 3Hade-
HWS 1 B HALWN AHA.

B amepvikaHckom xypHane QST 6bino
0onybaMKOBaHO OMMcaHWe MpPOCTOro npu-
EMHVIKa NPsSMOro NnpeobpazoBaHus Ha ana-
na3oH 40 metpos (Craig Johnson, AAQZZ.
The ZZRX-40 direct conversion 40 meter
receiver. — QST, 2016, July, p. 34—37). As-
TOop pa3paboTtan ero ona NOBTOPEHUs Ha-
YrMHaWUMK paauontodbuTensmMm B MecT-
HOM paauoknybe. OH BbINONHEH BCErO Ha
OBYX MUKPOCXEMAx Manoi CTeNeHn NHTer-
paumn — NE602 n LM386, npon3soacTtso
KOTOpbIX Hadvanocb ewe B 80-e roabl, HO
NpOAOMXaeTca A0 CUX Nop B pasdHbix CTpa-
Hax. IcxoaHbI BapuaHT NpuémHnka nmeet
reTepoavH Ha KBapueBOM pe3oHaTtope.
3TO orpaHu4mBaeT €ero BO3MOXHOCTM
(nonyyaetcs manas nepectponka no
yactoTe), HO CyLeCTBEHHO ynpowgaer
"OXnBNEHNE" — Ha Ha4anbHOM 3Tane HeT
HeobXoaMMOoCTN "uckatb” NoBUTENLCKUIA
AnanasoH. A 9To Hepeako camoe CNOXHOEe
B HanaxuBaHWe Takoro NpoCcToro annapa-
Ta. [la 1 KBapueBble Pe3oHaATOPbl CeroaHs
He Takon yx 6onbLuon aedpuumnTt. Bnpoyem,
aBTOp 4enan BapuaHT 3TOro NpuémMHMKa n

L1C1C2 He BbI-

cokas, n noa-

CTpoOiika 3TOro

KOHTYpa npu n3-

MEHEeHUn 4vac-

TOTblI Npuéma B

npeaenax nio-

OnTEeNnbCcKOro

avanasoHa He

TpebyeTca. [la-

nee curHan no-

CTynaeT Ha MUK-

pocxemy DA1 —

nBoNHON Ga-

NaHCHbI CcMe-

cuTenb C BCTPO-

€HHbIM reTepo-

OVHOM. AKTUB-

HbIl CMecuTenNb

Ha 3TON MUKPO-

cxeme  umeeTt

yCuneHme Oko-

no 18 ab, 4To NO3BONSET UCMONL30BaThL Aa-

Nee HeCNOXHBIA YCUNUTENb HU3KOW 4aCTOThI.
YacToTa retepoauHa ctabunnavposa-

Ha KBapuesbiM pe3oHaTtopom ZQ1. Pabo-

Yyasi yacToTa pe3oHarTopa A0KHA, eCTecT-

BEHHO, ObITb B Npeaenax nobutensckoro

AwanasoHa. B retepoanHe npeaycmoTtpe-

HO HeBOoNbLIOE €€ N3MEHEHNE — NpUMeEp-

HO Ha HeCKONbKO kunorepuy,. [na aToro no-

cnepoBaTteNlbHO C PE30HATOPOM BKJIOYe-
Hbl KaTyLLUKa MHOYKTUBHOCTY L2 1 Bapuvkan
VD1. ABTOop 1Mcnonb3oBan B Ka4ecTse Ba-
puvkana 00bl4YHbIN BbINPAMUTENbHbIN ANOA.

lMepecTponka 4acToTbl B npepenax
HECKONbKUX KMUorepL, KOHeYHO, HeaocTa-
TO4Ha AN NONHOUEHHOW paboTbl npu-
éMHuKa. Ho, kak yxe 0TMe4anoch, kBapue-
Bblil PE30HATOP B reTepoaviHe NO3BONseT
ObiCTPO y6eanTbes B paboTocnocobHOCTH
npuémMHuka B uenom. lNpespatntb ero B
MONHOLEHHbIA N0 NepecTporke 4acTOTbl
annapart HecnoxHo. BmecTo ksapuesoro
pe3oHaTtopa ZQ1 1 KaTywkn UHAYKTUBHO-
cTn L2 nopkniovatoT konebaTtenbHbli KOH-
TYp, COCTOSIWMIA N3 KATYLLKN UHOYKTUBHO-
ctm L3 wn koHaeHncatopos C8—C10
(puc. 1). HacTpoiiky Ha pabo4ylo 4acToTy
npou3BoaAaT Tem Xxe Bapukanom VD1.
ABTOpY YAanoCb OCYLUECTBAATb U3MEHEe-
HVMe 4acToTbl NprMéma B npeaenax Bcero

100mK x16 B Niobutensckoro avanasoHa 40 MeTpos.
XP1

Cmecutens Ha mukpocxeme NE602
nmeeT napadasHbl BiIX0OA, (BbIBOALI 4 1
5), 4TO NO3BONSET MCNONBL30BaTbL MUKPO-
CXeMy yCunUTens HU3KOW 4acTtoTbl DA2
"Ha NONHYI0 KaTylwKky" — nogasaTb 3TOT
curHan Ha oba Bxoda MUKPOCXeMbl (MH-
BEPTVPYIOLWMVIA N HEMHBEPTUPYIOWNIA).

KaTtywka L1 gonxHa nmeTtb MHAYKTUB-
HocTb 3,3 MKIH, KaTywka L2 — nHaykTmne-
HOCTb 15 MKIH, kaTywka L3 — 4,7 mkIH.
B onucaHun 3TOW KOHCTPYKUMW HET
HaAMOTOYHbIX AAHHbIX ANS KaTylwekK 1 yka-
3aHUIA HA HAaNMYMeE y HUX Kakux-nmbo mar-
HUTONPOBOAOB. HO npu noBTOpeHuu,
KOHEYHO, uenecoobpasdHo, 4ToObI Moa-
CTpOeYHUK Obln, MO KpanHen mepe, y
KaTywkn L1, 41066l MMETH BO3MOXHOCTb
HaCTPOUTb BXOAHOW KOHTYpP NPUEMHMKA
Ha CpeaHIoio 4acToTy ananasona 40 meT-
poB. MuTalT NPUEMHKK OT CTABUNN3NPO-
BAHHOrO UCTO4HMKA HanpsixeHnem 6 B.

MpréEMHMK cobpaH Ha nevaTHON nnarte
(e€ 4yepTexa B CTaTbe HET), KOTOPYIO pas-
MeuwaloT B Hebonbwom kopnyce. ABTOp
cnasn ero n3 GoNLrMPOBAHHOIO CTEKNO-
TekcTonuTa (pmc. 2).

Martepuan nogrotosun
B. CTENAHOB,
r. Mocksa
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CummeTpupyiowume WNAT
n ppoccenun Ha GeppuTOBbLIX

TPpyOKaXx

Bnaauncnas LUEPBAKOB (RU3ARJ), r. MockBa

paHchopmaTopbl Ha dep-
pPUTOBLIX TPYOKax BbIMOHA-
10T Cpa3dy HEeCKONbKO YHKLUMNNA:
TpaHcpopmMuMpyioT CONPOTUB-
NeHne, CUMMETPUPYIOT TOKU B
njeyax aHTeHHbl W NOAABNRAIOT
TOK Ha BHELWHEN MOBEpPXHOCTU
onNéTkn KoakcuanbHoro oéu-
aepa. Hannydwmnm oteyecTseH-
HbIM PEPPUTOBBLIM MATEPNANOM
OIS WMPOKOMONOCHBIX TpaHc-
¢dopmaTtopos (LUNT) sasnsetcs
depput mapkm 600HH, HO u3
Hero He uarotasnusanu Tpy6-
4aTbIX MarHNTONPOBOAOB. ..
Celyac B npogaxe nosisu-
nice deppuTtosble TPyOKM 3a-
py6exXHbIX GUPM C XOPOLLINMU
xapakTepuctmkamum, B 4acT-
HocTu, FRR-4,5 un FRR-9,5
(puc. 1), nmeowme pasmepsbl
dxDxL 4,5x14x27 n 9,5x17,5x35 mm
cooTeeTcTBeHHO. MocneaHne Tpyokn nc-
nonb30BanMCb B KayecTBe MNOMEXO-
noaasnaAlWMX gpocceneit Ha kabensx,
COEAVHAIWNX CUCTEMHbIE OGNIOKM KOM-
MbIOTEPOB C MOHUTOPAMW Ha 3NEKTPOH-
Hony4eBbIX Tpybkax. Cendac ux Maccoso
3aMEHAIT Ha MaTpUYHbIE MOHUTOPSLI, a
cTapble BbibpacbiBalOT BMECTE C coeaun-
HUTENbHbLIMU Kabenamu.

N1 | N2 Ku Kr M

1 1 1:1 11 50:50

1 115 1115 | 1225 | 50:112,5
1 2 1:2 1:4 50:200
1125 1125 | 1:6,25 | 50:312,5
1 3 13 19 50:450
1 (35| 1:35 | 1:125 50:625
2 1 1:0,5 | 1:0,25 | 50:12,5
2 |15]| 10,75 | 10,56 50:28
2 2 1:1 1:1 50:50
2 25| 1:11,25| 1:1,56 50:78
2 3 1:1,5 | 1:225 | 50:112,5
2 | 35| 1175 13 50:150
2 4 1:2 1:4 50:200
2 1145|1225 1:5 50:250
2 5 1:2,5 1:6,25 | 50:312,5
2 | 55| 1275 | 17,56 50:378
2 6 13 1:9 50:450
2 | 65| 1:325| 1:10,56 | 50:528
2 7 1:3,5 1:12,5 50:625

Puc. 1

YeToipe depputoBblie TPYyOKM,
CIIOXEHHbIe psaoM no ase, obpa-
3yI0T 9KBMBANEHT "OuHOKNA", Ha
KOTOPOM MOXHO pas3MecTutb 06-
MOTKM TpaHchopmaTopos, nepe-
KpbiBalowwmx Bce KB-ananasoHsl OT
160 po 10 meTpos. Tpybku umetoT
CKPYrNEHHbIE rPaHn, YTO UCKoYa-
€T NOoBpexXaeHUs MU30asuun npo-
BOZOB 06MOTOK. WX ynobHO ckpe-
nnTb BMecTe, 0OMOTaB LWNPOKMM
CcKOTYEM.

W3 pasnnyHbiX CXeM LLUMPOKOMNO-
NOCHbIX TpaHChOpPMaTOpPOB A UC-
nonb3oBan MNpocTelwyo, ¢ pas-
penbHbiMn - 06MOTKamMu,  BUTKK
KOTOPbIX UMEKT AONONHUTENBHYIO
CBAI3b 32 CYET MNOTHON CKPYTKM
NPOBOAHMKOB MexXay coboi. IT1o
No3BONSET YMEHbLWNTb UHAYKTUB-
HOCTb PacCesiHnst 1 3a CHET ITOro
NMOBLICUTL BEPXHIOIO FPaHuLy pa-
604ert nonocel 4actoT. OgHUM BUT-
KoM Bygem cumTaTb NPoOBOA, NPO-
peToll yepe3 oTBepcTus 06eunx
Tpybok "6uHokNa", a "NnonoBuHON
BuTka" — nNpoBOA, NPOAETHIN
yepes OTBEpPCTME OAHOW TpyOKu
"GuHokna". B Tabnuue ceeaeHsbl
BapuaHTel  TpaHchopmaTopos,
BbINOIHUMbIX Ha 3Tux TpybKax.
3aecb N1 — yncno BUTKOB nep-
BUYHON 06MOTKM; N2 — 4ncno BuT-
KOB BTOpPUYHON 0OMOTKU; Ky —
KoadPpuuneHT TpaHchopmaumn
HanpsixeHnii; Kg — koadpbuumeHt
TpaHchopMaunmn ConpoTUBIEHWN;
M — cooTHOwWweHne conpoTuene-
HUIA NPU UCTOYHUKE C BbIXOAHBIM
conpotusneHnem 50 Om.

Kak Bungum, nonyyaercs BeCb-
Ma LWIMPOKNI BbIGOP COOTHOLLEHMWS
conpoTtueneHnin. TpasichopmaTtop
c koadpduumeHTom 1:1, nonobHo
[poccento, CMMMETpUpYeT TOKN B
naeyax aHTeHHb! U NOAABNSAET TOK
Ha BHELLUHEN NMOBEpPXHOCTW OMNéT-

Kn kabens nutaHus. MNpodne TpaHchop-
MaTopbl B AOMONHEHUE K 3TOMY eweé u
TpaHCcHOPMUPYIOT CONPOTUBNEHUN. Yem
PYKOBOACTBOBATLCS NpW BbIbOpE 4ucna
BUTKOB? Npy NpoYnx paBHbIX YCNOBUAX
TpaHchopMaTopbl C OAHOBUTKOBOM Nep-
BUYHON OOMOTKOW MMEIOT MPUMEPHO B
yeTbipe pasa 6onee BLICOKYIO HUXHIOW
rpaHuuy nonocLl NponyckaHus no
CpaBHEHUIO C ABYXBUTKOBOW, HO U BEPX-
HSIS YacToTa NMONOChlI MNponycka-
HUS Yy HUX 3HAYUTENBHO BbILLE.
Moatomy ana TpaHcdpopmaTopos,
MCNONb3yEMbIX OT Anana3oHOB
160 1 80 meTpoB, NyyLLe Ncnonb-
30BaTb ABYXBUTKOBLIE BApPUAHTHI,
a ot 40 MeTpoB ¥ BbilLE — OAQHO-
BUTKOBbLIE. Micnonb3osaTb ueno-
YUCNEHHbIE 3HayYeHus 4ucna
BUTKOB MNPeanovTUTENbHO, ecnu
XenarenbHO COXPaHUTb CUMMeT-
pUIO 1 pas3HecTy BbIBOAbI 0OMO-
TOK Ha NMPOTUBOMONOXHbIE CTOPO-
Hbl "BUHOKNS".

Yem Bblwe KO3IGPUUMEHT
TpaHchopmauuu, Tem TpyaHee
MONy4YnTb WMPOKYIO NON0OCY Npo-
nyckaHusl, NOCKONbKy BO3pacTa-

Puc. 2



eT UHAYKTUBHOCTb paccesHns 0O6MOTOK.
KomneHcupoBatb €€ MOXHO NYTEM
BKJIIOYEHNS KOHAEHCATOopa napannesibHo
nepsuyHo o6moTKe, noabupas ero
émkocTb no MuHmymy KCB Ha BepxHen
paboueli yacToTe.

Ons 06MOTOK A 0BbIMHO MCMONbL3Yi0
nposon, MIT®-0,5 nnu 6onee TOHKUNA,
€CNN HYXHOE YMCNO BUTKOB HE YyMELLaeT-
cs B OoTBepcTUKN. 3apaHee paccymTbiBalo
HYXHYIO AJIMHY NpoBOAa 1 oTpesaio eé ¢
HeKoTopbiM 3anacom. [posoa nepsuy-
HOM W BTOPUYHOW OBMOTOK MNOTHO
CKpY4MBaO A0 HAMOTKM Ha MarHUTONpPO-
Boa. Ecnun otBepcTue pepputa He 3anon-
HeHO o6moTkamu, nydwe npoaesaTb
BUTKW B MoAxoasime no gnamertpy Tep-
Moycaxusaemsble TPyOKu, 0OTpe3aHHbie No
anvHe "BUHOKNA", KOTOpbIE NOCNEe 3aBep-
LWEeHNS HaMOTKN YCaxuBaloTCA C NOMO-
wpto deHa. MnoTHOe npuxaTtne BUTKOB
0BMOTOK ApYr K APYry paclumpseT nono-
cy TpaHcdopmartopa n 4acTo no3sonser
MCKMOYUTE KOMNEHCUPYIOWMA KOHAEH-
carop.

CnepnyeT meTb B BUAY, 4TO MOBbILLAIO-
Wit TpaHchopmaTop MoxeT pabortaTte n
KaK MoHmXalowmii, ¢ Tem xe koadduum-
EeHTOM TpaHchopmauun, ecnu ero "nepe-
BEPHYTL". OBMOTKM, MpeaHa3HavyeHHble
A9 NOAKMOYEHUS K HU3KOOMHBIM COMpPO-
TUBNEHUSIM, HYXHO BbIMONHATL U3 3KPaH-
HOM "MNeTEHKN" NN HEeCKONbKUX NPOBO-
[0B, COEAIMHEHHBIX Napannesiuko.

lMposepky TpaHchopmarTopa MOXHO
nposoaunTe nameputenem KCB, Harpysus
€ro BbixoA, Ha 6e3bIHAYKUVOHHbLIA pe3unc-
TOp COOTBETCTBYIOWEro HomuHana. pa-
HUUBI NONOCHLI ONPEenEensaTCs nNo Aonyc-
TumomMy yposHio KCB (06bidHO 1,1).
N3mepuTb noTepwn, BHOCUMMbIE TpaHC-
dopmMaTopom, MOXHO NMyTEM N3MepeHnsa
ocnabneHus, BHOCMMOro ABYMS OAVHa-
KOBbIMW TpaHchopmaTopamu, BKIIIOYEH-
HbIMU NOCNefoBaTeNbHO TaK, 4TOObI BXOA,
1 BbIXO, yCTPONCTBA UMENN CONPOTUBNE-
Hue 50 Om. Pe3ynbTtat He 3abyabTe noae-
NUTb Ha ABa.

Heckonbko TpygHee OueHUTb MOoL-
HOCTHbIE XapakTepucTuky TpaHcdopma-
Topa. Ons atoro noTtpebyioTca ycunu-
TeNb U 9KBUBANEHT Harpysku, cnocob-
Hblli BbIAEPXMBATL HEOHXOAUMYIO MOLLL-
HOCTb. Micnonb3dyetcs Ta Xe cxema C
nByms TpaHcdopmaTtopamu. Uamepe-
HME NPOBOAMTCA Ha HUXHen pabouyel
yacTtoTe. lMocTeneHHO NogHMMas MOLLL-
HocTb CW 1 nopaepxuneas e€ npumepHo
MUHYTY, onpeaensieM pykon Temnepary-
py depputa. YpoBeHb, Npn KOTOPOM
deppuT 3a MUHYTY HayMHaeT 4yyTb 3a-
METHO HarpesaTbCsl, MOXHO CyuTaTb
MakCuManbHO AONYCTUMbIM ANS OAHHO-
ro TpaHcopmartopa. Jeno B TOM, 4TO
npu paboTe He Ha 3KBMBANEHT Harpy3ku,
a Ha peanbHyl0 aHTEHHY, NMEIOLWYIO He-
KOTOPYIO PEaKTUMBHYKD COCTaBNSIOLLYIO
BXOAHOrO MmnenaHca, TpaHchopmaTop
nepefaéTr eweé M peakTUBHYID MOLL-
HOCTb, KOTOpasa MOXeT HacbiWaTb mar-
HUTONPOBOA, U Bbi3bIBATb AOMONHUTENb-
HbIA Harpes.

Ha pwuc. 2 nokasdaHa npakTuyeckas
KOHCTPYKuus TpaHcdopmaTopa, UMelo-
wero aea sbixoaa: Ha 200 Om 1 300 Om.

TpaHchopmaTopbl MOXHO pasme-
CTUTb Ha NOAXOASWMX pa3MepoB nnare,
3aWmMTNB € 0T 0caakos NobbiM NpakTn-
4eckum cnocobom.
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E-mail: consult@radio.ru
Ten. 607-89-00

PAOMO Ne 10, 2016

HALUA
KOHCYJ1bTALUUSA

BULWIHEBCKWUN A. 3apsiaHoe ycT-
poMnCTBO. Paguwo, 2016, Ne 10,
c. 27—29.

MNevarHasa nnara.

YepTEx nevatHOW nnatbl U pacnono-
XEHNE 31EMEHTOB NOKa3aHbl Ha PUCYHKeE.
Ha nnate pasmeleHbl BCE 3NEMEHTH,
kpome cseTognopos HL1, HL2, peaucto-
pos R1—R11 n nepeknmoyarenein SA1—
SA4. Pesnctopbl R1—R11 yno6HO MOHTHK-
poBaTb HENOCPEACTBEHHO Ha KOHTaKTax
nepeknoyaTtens SA1.

pynnbl  pe3auctopos R29—R42 n
R47—R59 MOXHO TakXe CMOHTMpOBaTb
Ha COOTBETCTBYIOWMX KOHTakTax nepe-
knovatena SA4. B aTom cnyvae anvHy ne-
yaTHOM NnaTel LenecoobpasHO CoKPaTUTL
c 92 0o 72 MM, UCKNOYMB (yAanue) yya-
CTOK C NPOBOAHNKAMW, NPEeAHA3HAYEHHbIN
ON19 YyCTAHOBKM YKa3aHHbIX PE3UCTOPOB.

TpaH3uctopbl KT502B, KT502I (VT7,
VT1) n KT503B, KT503r (VT6, VT2) 3ame-
HUMbI MOOLIMXM  MaNOMOLLHBIMW COOT-
BETCTBYIOLLEN CTPYKTYPbI C KOIPPUUMEH-
TOM nepepadn Toka hy; He menee 80;
smecTto KT814A (VT3) nopoinayT niobble
13 aton cepum C¢ NobbIMU BYKBEHHBLIMN
MHAEeKCaMU WAN UMMOPTHbIE aHanoru,
Hanpumep, BD136, BD138, BD140; TpaH-
auctop KT816B (VT4) 3ameHum Ha
KT816I mnn MMNOpTHbIMKW aHanoramu,
Hanpumep, BD236, BD238.

BmecTo coOCTaBHOro TpaH3uctopa
KT829A (VT5) B mMetannonnactukoBOM
Kopryce nogonayT nobbie U3 3Ton cepun
¢ 6ykBeHHbIMU MHAekcamn B, B nan um-
nopTHble aHanoru, Hanpumep, 2SD686,
BD649. Bo3amoxHa ycTaHOBKa aHanoros u
B METa//IM4eCKOM Kopryce.

Ouoapt VD1—VD18 — nioGble mano-
MOLLHbIE, HO ana VD17, VD18 ponyctumoe
obpaTHOe HanpsixeHue AOMKHO ObiTb He
meHee 50 B.
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Ons yBennyeHns nomexoycTomnymsoc-
TV NO UEeNnsM MUTaHUSA NOrNYECKUX MUK-
POCXEM pEeKOMeHAyeTCa yCTaHOBUTb
KepaMn4yeckmii KOHOEHcaTtop EMKOCTbIO
0,1 Mk®, NOAKNOYMB €ro K BblBOAaM 7 1
14 mukpocxembl DD1.









