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RIOX — ocmpoe KapazauHckul

Bacunuii CYXAHOB (RA1ZZ/3), 2. Mockea

C momenma 603HUKHOSeHUs paduonobumenscmea € Hawell cmpaHe Ko-
POMKOBONHOBUKU CMPEMUNIUCh 8LIUMU 8 3(hup U3 CaMbiX PasNuUYyHLIX eé Mecm,
"He 3acenénHbix" ewé paduonobumensmy. 3mom UHMepec k paduoaxcneouyu- -
fAM He y2ac u e Hawu OHu. Bonee mo2o, uHMepec K HUM noddepXuearom pasnuy-
Hble dunnomHsie npozpammsi (IOTA, RDA u m. d.).

HauBoneuil usmepec arizkigaiom noezduil @ Mmecma, dofpamecsa do xo-
mopsix 66110 Henpocmo eceeda OdHa u3 makux sxkcneduyui — Ha ocmpoe Ka-
Pa2uHCKUU — COCMOANachs 8 3MoM 200y. ImMom OCmpPos, PacnoNoXeHHbIl npu- _T
mepHo & 100 kunomempax eocmo4Hee Kamyamku e Bepurzoeom mope, — "6enoe  ~~ ~

namyo" Ha paduonobumensckoll kapme Hawed cmpaHel. O mom, «axwmdu__“'_h —aHas ] —HUMB, 0 —

na ama 3kcneduyus, pacckasbieaem U3eecmHeil ”paéuonymmecmumx’mf' —
cunuii Cyxanoe (RA12Z/3).

Pa6omaem & 3gupe npu moboir ™
@03MOXHOCMU, @ MOM YuCne U No
dopoze Ha ocmpoe.

"Pycckue pobuHioHbl" — Axdpell [Mepsakoe (R9XC),
Bukmop Cnab6odvukoe (UA3AKO), Bacunuii CyxaHoe
(RA12Z/3), Aeenup Cyxanoe (UA1ZZ) u Anexkcandp
Hearoe (RA3AV).

de MoXHO noumamb camMomy
kamyamckoeo kpabGa? KownewHo,
Ha Kamvamke!

LA B

B ky6puke, ckamem npsMo, 6b110 HECKOMLKO ’
mecHoeamo. Ho znasHoe — amo ebiimu e ¥

aghup.
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HoBble nporpaMMmupyemsbie
UCTOYHUKHN NUTAHUSA

AHan n3aTopel cnexKTpa

* Konu4yecTso KaHanoe — 1, 2 unu 3

* Bbicokaa TO4YHOCTbL W paspelleHue

* LisetHon 3,5" TFT aucnnen

* VYHuKanbHbIA MHTEpdenc ynpasneHusa

* Tpw thopmbi OTOOpaxeHWA NapaMeTpoB:
uuposas, rpaduyeckas,
aHanorosas (uidgepbnaTtHas)

* Pexum paboTbl N0 CNUCKY (TAUMMHI)

* PeXwWM C yCTaHOBKOW 3a1epXKu

= Peructpauus 1 aHanu3 BbiXOAHbIX NapaMeTpoB
€O CTaTUCTUYEeCKOoN 06paboTKon

” GDYHKLMR MOHWTOPUHIa Ha BbiXoge Ha
3afaHHble ycnoeus

* Bxofibl U BbIXOfbl CUHXPOHWU3ALIMK

¢ llivpokuia BbIGOP MHTEPMENCOoB:
USB-host, USB-device, RS-232,
LAN (LXI Core Device 2011) u GPIB

————— a0

Konuw4yecTteo Bbixofos 1 (2 awanaaona)
BuixopHbie g:; g"gggfg“'gi UO';gUBé ?6 52‘“A 0.8B/0.10A 0..20B/0..10A
napameTpbl % T B 0..60B/0..1A wm0..40B/0..5A

CH3 0.5B/0.3A 0.-30B/0.2A
MaKcHManbHana Mol HOCTh 195 Br 160 Br 140 Br 200 Br
Mynbcauun+wym (20 MNy...20 MMu) <350 Mgﬁg‘f ME e o

g
o, : -

Basopas TOUHOCTL  HanpRxeHne 0,05 % (CH1 u CH2); 0,1 % (CH3) 0 950251 [ELCQH;: EHB) 0(.’0;5; '::[{Cc:;_!]}‘ 0,05 %
{Sxeromien) ToK 02% 02% 0.2% 01%

HanpsxeHue 1mB 10 mB, 1 mMB —onuy,. 1 mB 1 mMB -CH1, 10 mB-CH2 1mB
Paspeanesse 0.3 A — CH1 1 MA — CH1
NPOrpPaMMHPOBAHHA ToK 1mA 1 mA 0.1 MA — CH2 v CH3 0.1 MA — CH2 0,5 mA
PaspeweHue Hanpsxexue 0,1 mB 10 mB, 0,1 MB — onu, 0,1 mB 1mB 0,1 mB
CUMTbIBAHMA TOK 0,1 mA 1 mA, 0,1 mA — onyy 0,1 mA 1 mA —CH1, 0,1 mA - CHZ 0,1 mA
PaspelueHne HanprxeHue 1mB 10mB, 1 MB —ony. 1B 1 mB-CH1, 10 MB - CH2 1mB
oTobpameHus TOK 1 mA 10 mA, 1 MA —onu. 1 MA 1 mA—CH1, 0,1 mA-CH2

«MPUT»: Mockea, 115211, Oaﬂaumbtech c

Kawwupckoe wocce, gom 57, kopnyc 5
Tenedon/dake: (495) 344-97-65, «PyKoBOACTBOM nonb3oBarens»

Tenecon: (495) 781-79-97 U CKa4auTe Karanor npoaykuum
E-mail: irit@irit.ru Rigol Ha caite www.irit.ru




\{‘-. AYKA W TEXHUKA 4 A. TONBILWKO. Yacsk! ¢ uMdpoBOR KYKYLWIKOW . . ... . ... .............. 4

3BYKOTEXHUKA 8 1. METPOB.Mpegycunutenn u cCymmaTopekl Ha MMKpocxemax TLO64 . ... 8

l PAOMONPHEM
I e . ittt  B. [YJIAEB. HOBOCTM BELUAHMA . v v vvvvavnrananesnsssnrannssssns 10
X. NOXHW. DopaboTka paguonpuémunka TECSUN S-2000. Yactb 4. ... 11

16 B. KAIEHAO. Mpo6Huk Ana NpoBepkmM OKCUAHbIX KOHOEHCATOPOo. . . .. 16
B. BANNTAEB. BcTpanBaemblii UBMEPUTENb TOKA U HANPSAXKEHKNS
R A T | i ot o e e ey P S ke s 18

[1F V“‘Iii_ﬁ;‘;ﬁéixm&ﬁgiﬁ@ A. ABAKYMOB. KommyTtaTtop natenu ZIF gns nporpaMMmpoBaHus

MUWUKPOKOHTROMNMEPOBAIMEl . ... oottt e e i e e 20

C. WMWKWH. KoHTponnep koaoBoro 3amka Ha MK ATtiny2313A .. ... 22
NCTOYHUKN NMUTAHNS 24 BYTOB. MmnynbcHbin 610K NMTAHUA W3 BUAEONNenepa . . ......... 24

C. YEPHOB. Bnok nuTaHMa HU3KOBOJILTHOTO NMasnsHWKa

RNGHITEI TR il L L T S S I TS USROSV, il s o Lo ool 27

PAAMOJIIOBUTE/ILCKASI TEXHOJIOMMS 29 . CA®POHOB. 3nekTpoxuMnyeckoe TpasneHne

B PaaMONIOOMTENECKON MPAKTHMKE . o vv et ve i iinninnnenanns 29
H. NABPWLLIEB. Hacankv Ons anekTpu4eckoro npunoeoTcoca . ... . . . 30
NPUKNTAQHAS SJIEKTPOHUKA 31 B. TMMOLLEHKO. YMbiBanbHMK ¢ 6ECKOHTAKTHBLIM YPaBNeHuem . . . . . 31
A. MAXOMOB. [lucTaHuWoHHOE yNpasneHne rMpnaHnom ... ....... .. 34
E. AKCEHOB. PeryniTOp MOWHOCTM . -« o« o et vvieaeee e e eeenenns 36
SJIEKTPOHUKA 3A PynE‘M 38 A. CEPTEEB. MNMoporoBelit MHOVKATOP 3apsaHoro Toka
AKKYMYNATOPHOM BaTAPEM . . ..ottt et i e e e e e eee e eee s 38
B. HUKMPOPOB. Bnok ynpaeneHus OrHaMmn 4ONONAHUTENLHOMO
T B T T oo e i o 39
"PAONO" — HAYUHAIOLLNM 41 A. MAMUWYEB. CeToaMoaHas "CBEHA" . . .. ..ot e i et 41
A. CTEMAHOB. OxpaHaeT MobuneHbit TenedoH ... ................ 42
. HEHAEB. CeetoanoaHbiii poHapb C perynmpyemoil ApKoCTbio
M B ERKIMOM MK S e i o Tlow i e e e e s e e e R e e 44
H. MAJTIKOB. LIBETUK-CEMULBETUK . .« oottt tee e e e e e e s 45
O. BEJIOYCOB. 'eHepaTop MMMNyNbCOB Ha aHanore 04HONEPEXOAHOrO
TPAHBUCTOPA - - v v e v et e e e et e e e e e et e e e e e e e 46
A. BYTOB. NeHepaTtop 3BYKOBbLIX 3 PEKTOB HA MUKpOCXeMe
VARSI i coms et s o e i e e R RN 47
"PM”O"— O CBSA3U 49 "Kybok Ypana 2014" no paguocBaam Ha KB ....................... 49
N.TPUTOPBEB. Jena MONOOEKHDBIE . . .. .. civeeenneennnnneennn 50
B. CYXAHOB. RIOX — ocTpoB KaparvMHCKWMiA. . . . ... ................ 51
M. TOHYAPEHKO. 3azemnénHbii GP ang KB-AMnasoHoB . . ........ .. 54
A. NHO3EMLIEB. MoxogHasa "paenbta" Ha 14 MIMY, .. .. .. ... ... 55
M. BOBPOBCKUI. "Opyx6a 2014" . . . ... . e 57
ConepxaHue XypHana3a 2014 rof. . ... v v vvn v rnrnennenenennns 58
HALLUA KOH: CYHBTAHHH “ LT L5 L TE | L bt e e e B R e e 64

OBMEH OMNbITOM (c. 37). HA KHWUXHOWM NOJIKE (c. 17).
JIOCKA OBbSABNIEHWM (c. 1, 3, 4, 9, 11, 23, 26, 29, 34, 37, 57).

Ha Hawei o6noxke. C HacTynaowmm HoBkiM rogom!

L6070 V:N 7 @ ) DY MANOTABAPUTHBII YACTOTOMEP

WSMEPMTESTb EMKOCTH U 3NC

IO 0071 RAL0N 1R Y pey1m nPAMOro LOCTYNA K NAMSTY MUKPOKOHTPOSUIEPA
15 £0).Y § Y &) D¥ HACBI C UBMEPEHMEM METEONAPAMETPOB

Tupax xypHana «Paguno» Ne 11 caaH gna paccbeinku nognucuukam 06.11.2014 r.



CoBMECTHO € BHICTABKOR

3abpoHupyunTte cTeHa!
www.expoelectronica.ru

r vn. n e
L°A°IF°uU ©
ELECTRONIGA

18- MEXKAAYHAPOLHAf BbICTABKA

INIEKTPOHHbIX KOMNOHEHTOB
N KOMMNJTEKTYOL KX

g

LS

24-26 mapTa 2015

MOCKBA
KPOKYC 3KCI0

Opranmaato Pl \’ primexpo GROUP PLC

+7 (812) 380 6003/07/00, electron@primexpo.ru




122014

MACCOBbIW

EXXEMECH4HbIA
HAY4HO-TEXHU4ECKUA

“PRANONHIEWTEAL"—“PAAMOSPOHT —PAAKD" KYPHAN

‘Radio” is monthly publication on audio, video,
computers, home electronics and telecommunicatfion

YYPEOWNTEb N N3BOATENb: 3A0 «XXYPHAJ «PAONO»
3apervctpupoBaH MuHMcTEPCTBOM Nevatu n nidopmaummn PO 01 vions 1992 .
PernctpaumnonHeiii M Ne dC77-50754

FnaBHbIf pepakTop B. K. YYAHOB

PepakuvuoHHan Konneruna:

A. B. TONBILWKO, A. C. XYPABJIEB, b. C. MBAHOB,

C. H. KOMAPOB, A. H. KOPOTOHOLLKO, K. B. MYCATOB,

W. A. HEYAEB (sam. rn. pegaktopa), J1. B. MVMXAIEBCKUIA,

C.J1. MULLIEHKOB, O. A. PA3W/H, b. I. CTENAHOB

(NepBblii 3aM. . pegaktopa), B. B. PPONIOB

Buinyckalowmue pegaktopbi: C. H. [JIMEWH, A. C. AOITNN
0O6noxka: B. M. MYCUAKA

Bépcrka: E. A. TEPACMMOBA

KoppekTtop: T. A. BACUJIbEBA

Appec pepakuun: 107045, Mockea, Cenneepcros nep., 10, cTp. 1
Ten.: (495) 607-31-18. dakc: (495) 608-77-13
E-mail: ref@radio.ru
Npynna pa6oTkl ¢ nucbMmamu — (495) 607-08-48
O1aen peknambl — (495) 608-99-45, e-mail: advert@radio.ru
PacnpoctpaHeHue — (495) 608-81-79; e-mail: sale@radio.ru
Moanucka u npopaxa — (495) 607-77-28
Byxrantepua — (495) 607-87-39
Hawmn nnatéxHele peKBVISl/ITbI
nonyy4atrens — 3A0 "XypHan "Pagno”, MHH 7708023424,
p/cu. 40702810438090103159
Bank nonyyarens — OAO "Cbepbank Poccumn” . Mocksa
kopp. cuet 30101810400000000225 BUK 044525225
MNoanucaHro k nevatn 18.11.2014 r. PopmaTt 60%<84 1/8. MNMeyate opceTHas.
O6bEM 8 dun3. ney. n., 4 6ym. n., 10,5 yu.-13p,. n.
B po3HmMUy — LeHa JorosBopHas
MoanucHom nHaekc:
no karanory «Pocnevatn» — 70772;
no O6veguHEHHOMY KaTanory «Mpecca Poccum» — 89032;
no katanory Poccuinckoii npeccel MOYTA POCCUN — 61972,

3a copepskaHne peknamMHoOro 06bBNEHUS OTBETCTBEHHOCTb HECET
peknamoparens.

3a OpurMHanbLHOCTb 1 COAEpPKaHne cTaTby OTBETCTBEHHOCTb HECET aBTOP.

Pepakumsi He HECET OTBETCTBEHHOCTUN 3@ BO3MOXHbIE HEraTVBHLIE MOCNEACT-
BUS1 UCMNOJIb30BaHNST ONYGNMKOBAHHbIX MaTePUaoB, HO MPUHUMAET MEPbI MO NC-
KJO4EHMIO OLUIMOOK U ONevaTok.

B cnyyae npuéma pykonucum K nyénvkaumm pegakums ctaBut o6 3Tom B N3Be-
CTHOCTb aBTopa. [pn 3TOM pegakums NosyyaeT NCKIIYNTENBHOE NPaBo Ha pac-
NPOCTPaHeHne NPUHATOro NPon3BeneHud, BKo4asa ero ny6nvu<au,vw| B XypHane
«Paano», Ha UHTEPHET-CTpaHuuax xxypHana, CD unv nHsiM o6pasom.

ABTOPCKOE BO3HarpaxmgeHue (roHopap) BbiMa4yMBaeTcs B Te4eHME OOHOMro
Mecsaua nocse nepeor nyénnkaumn B pasmepe, onpeaensseMom BHYTPEHHUM
CcnpaBoYHNKOM TaprdoB.

Mo ncTeveHnn opgHOro roga C MOMEHTa NepPBON Mybnvkaumm aBTop nveet
npago onyb1MKoBaTh aBTOPCKUIA BapMaHT CBOEro Npou3BeaeHns B ApyroM Mec-
Te 663 npenBsapuTesibHOro NMCbMEeHHOro cornacusa pegakunn.

B nepenucky penakums He BCTynaeT. PyKonvcy He peL,eH3npyroTes N He BO3-
BpALLAIOTCS.

© Pagno®, 1924—2014. Bocnpoun3seaeHne MaTepuasnos xypHana «Pagvo»,
X KOMMEPYECKOE UCMONb30BaHWE B NIOOOM BUAE, MOMHOCTLIO UMW YaCTUYHO,
[OMYCKaeTCsl TOMIbKO C MMCBEMEHHOr0 Pa3peLLEHNs peaakLmu.

OtneyataHo B 3AO «MOJIMTPADPUYECKUIA KOMMJTEKC «3KCTPA M»,
143400, MockoBckas 061., KpacHoropckuii p-H, a/m «bantust», 23 kM.
3ak. 14-11-00231.

NNUI 4cba5547e78d0cd47743ce295e506ae

KOMNBIOTEPHAR CE8Th  PeAaKLMM

xypHana «Paguos HaxoguTcs nog

3awmToR DrWeb — aHTHBMPYCHBIX BbecnnaTHbIA HoOMmep
npogyxTos poccuiickore paspabor. (mwﬁu nopaepXKn
YMKa CpPeacTs MHHOPMALMOHHON P

GesonacHocTu —
«floxtop Bebw»,

KOMNaHWM

B Poconm:

WHOOPMALIMOHHAA NOOOEPXKA — KOMMNAHUA «PUHET»

PRINETH

Internet Service Provider

Tenecpo: (495) 981-4571
®axc: (495) 783-9181
E-mail: info@rinet.ru

Cadm: http://www.rinet.net

A. N'OJIBILWWKO, kaHg. TexH. HayK, r. Mocksa

"BbiBano, nocnae obena
3axo4yercs 3aKycuTb”.

Mosed LLeiik (Gpaeblit conpar)

€3 COMHEHUs, MHOIMe YntaTenu xypHana 6e3 Tpyaa nobaear

K M3BECTHOMY Jaxe 3a npenenamMv ranakTvkm KUTanckomy
9NEeKTPOHHOMY OYAMNBbHUKY Kakylo-HUOYAb "KYKYLWKY" B Mepy
CBOMX NPEACTaBAEHUA N BO3MOXHOCTEN, A eLlé 1 yMyapsTcs eé
rnogkoraTb. Ho pedyb, oAHako, Noiaeét He o6 3aTom. HeTpyaHo
3aMEeTUTb, YTO 3a NOCNeaHne rofbl MOGWIIbHbIE TENEhOHbI MOTEC-
HWN OBbIYHBLIE HAPYYHbIE YacCbl, KOTOPLIE HE TO YTOBbI MO3BOHUTD,
00bl4yHYyl0 SMS-Ky 0TNpaBUTL HE MOryT. B pe3ynbraTe, B 6Gauxaii-
wem Oyayuiem, 4acbl Ha pyke OCTaHyTCa NWMbo y Tex, KTO TONbKO
Takum obpasomM MOXeT NMPOAEMOHCTPMPOBATL CBOW CTaTyC U
3a0[HO Yacbl 32 MHOIME ThICAYN HEHALLMX pyOnenr, nam y oTkpo-
BEHHbIX M06MNI0PO6OB, ONACAIOLWMXCA PaAMONINYHEHNS VAN
yero-To ewE. B obuiem, TenecdoH NOCTENEHHO 3aMEHSIET Yachl, a
€ro NpUIoXKEHUss — BCE, YTO MOXHO Bbl10 Obl NPUHSATL 38 KYKYLLIKY.
Kasanocb 6bl, BOT OHO — BCE, 4TO HaM Hago. AH HET, Ha KOHY BTO-
poe NpULLECTBME HAPYYHbIX 4ACOB, HO TENEPb YXXE B BUOE MYNbTU-
CEepPBUCHOIO TEPMUHANA, OTHOCSILLENOCS K OBLLMPHOMY CEMENCTBY
TaK HasblBAaEMbIX "HOCUMBLIX Fa[KeTOB”, pacrnonsaloLlmxcs ro
4YeNnoBEeYEeCKOMY Tefly G HEYENOBEYECKOW CKOPOCTbio Gnaroaapsi
BMOJIHE YEI0BEYECKMUM YCUTUSIM COBPEMEHHbIX Pa3paboTymKoB.

Hocumble rapxeThbl

BykBanbHO Napy NeT Ha3ad, HOCKMMble raXeTbl NHTEPECOBANN
VCKNIOYUTENBHO 9HTY3MacTOB. JIMWb HEMHOTME TEXHOMOMMYeckne
KOMMaHUM roBOPUNU TOrAa O 3apoxXaeHnn nHTepeca k GoogleGlass
M MWHMATIOPHBLIM AMCMNNESIM Ha 3ansiCTbe, U3 KOTOPbIX BCKOPE W1
"BbINYNWANCH" HaPY4YHbIE YaCbl HOBOIO NMOKOMEHWS, MO3NLMOHMPYe-
Mbl€ KakK "yYMHbIE™ UM CMapT-4achl. Kak npenckassiBaeT KOMNaHus
Juniper Research, pbIHOK 3TuUX YCTPOWCTB npesbickuT 100 MnH eam-
HWL K 2018 . MNo MHeHUIo akcnepToB Gartner, A5t HUX TEKYLLMIA rof,
CTaHeT NepenioMHbIM, KOrAa NnosiBATCS U KA4ECTBEHHOE NPeasioxe-
HUE M XOopoLwwui MaccoBbln cnpoc. Mo ouexke Deloitte, K KOHUY
2014 r. npoaaxu BCEro ykasaHHOro npesbICAT 2 mapg goan. CLUA.
B cBoto ouepenp, aHanntmkn IDC cuuTatoT, 4to K 2018 . 06bEM
NPOAaX HOCUMbIX YCTPOMCTB AOCTUIHET 111,9 MAH WIT., & K KOHLY
2014 r. Bo BCEM Mupe 6yaeT npoaaHo 6onee 19 MiH. Mexay Tem,
€CTb 1 APYrMe MHEHUS O TOM, YTO PbIHOK GYAET pacT CToNb ObICT-
pbIMM TeMnaMmn. Ho, OAHAKO, OH MOSIBUIICS U YXXe PacTET.

Y70 KacaeTCcd HOCUMbIX TEPMUHASIbHBLIX YCTPOWCTB, TO Ha He-
nasHen koHpepeHunn IDF reHepanbHbIn oMpekTop koMmnaHum Intel
BpaiiaH KpxaHuy nokasan npucyTCTBYIOLLMM TSKENbLIA MeTannum-
4yeckuin Bpacnet, KOTopbli Npu BanKaNWEM PaCCMOTPEHNN OKa-
3a/csa Hapy4YHUKaMu M3 akCeCcCyapoB MHKBU3ULUKM, M COOOLLMA,
YTO MMEHHO C 3TOr0 YCTPOWMCTBA HayvHanu paspaboTyvku. A
noTtom nokasan "ymHelin" 6pacnet MICA (My Intelligent Communi-
cation Accessory), OT/INHaLWMACS 3KCTPaBaraHTHOCTLIO, a BMEC-
T@ ¢ Hel 6E!CﬂpOBO,D.HbIM OOCTYNoOM U KOMNAakKTHbIM CEHCOPHbLIM
aucnneem ¢ canduMpoBbiM MOKPLITUEM, N3BECTHLIM CBOE "Bev-
HOW HECTUPABMOCTbIO".

PbiHOK "yMHBIX" yacos siBnsieTcs Hanbonee NepcnekTUBHbLIM ¢
TOYKWU 3PEHUs NONYYEHWs Kakoil-nmbo owyTMMoin npubenn. ITtu
n3nenus coveTaloT QYHKUMOHAN 3NEKTPOHHBLIX HACOB C TEM, HTO
YMEIOT Wb CMapTHOHLL. [a 1 NPUMEHSIOTCH OHKW Yalle BCero
Oona B3aMMoaencTBua co cmapTdoHoMm. Ha vackl nepepawTcs
pasnnyHbie ONOBELIEHWA, YTO MONEe3HO BO MHOMMX XWU3HEHHbIX
CUTYaUMaX, Koroa neste Ky4a-To B KapmaH UnuM CyMKy HeyaoBHo.
MNoatoMy HeyaMBMTENLHO, Y4TO O BbiNycke NOAOOHLIX YCTPOWCTB
06bLABUAM MHOMME BeayLUMe KOMNAaHMN-NPON3BoAMTENM MOBUNL-
HbIX TENE(OHOB, a 3a0AHO U OLITOBOI 3NEKTROHWKK. K Nnpumepy, B
2014 r. B nuHeilke Samsung 6biN0 yxe NaTb Mogenei "yMHbIX"
vyacoe, Google npoasuraetr nnatdopmy Android Wear, a gonro
Bynopaxunelas pbiHOK obeulaHuamMi Apple HaKOHEeL-TakKn BbIXO-
auT ¢ Apple Watch. BetpeyaloTes v HOBUYKM — crapTan Pebble
npoaan B Tekywem rogy 6onee 100 TbiC. CBOUX 4acoB.



LleHa ycnexa
"YMHBIE" Hackl — 3T0, COMMAaCUTECH,
L0CTaro4HO CTPaHHLIA N0 COBPEMEHHbLIM
MepKam 1 Noka BLI.I,é HeanBbl'-lHHﬁ akcec-
cyap, UMEeLWiA NpoTUBOPEYNBLIE OT3bI-

mLr Th N AaTn BUmaiinm naomaTian masnnT_
Boi. U Jir D10 Uyayuaoo JAsorivic Unidpi

¢oHOB, TO NN ATO MEAUUMHCKWIA AaTuHuK,
TO nv aTo BOOOLUE MOKa manononesHas
BEllb, TAK Kak & NpuBaA3Ka K cMapTdoHam
Wmnyu nnadHwetam o4eBWaHa, a UeHHOCTH
Kak TakoBOW HeT. YTo xe sooble Heobxo-
AMMO NS ycnexa HOCUMbIX raaxeTos? Ha
3TOT CYET CYLLECTBYIOT Pas3nuyHbie MHe-
HUS CNeLMANUCTOR,

PaaymeeTrca, oHM AonxkHbl 6biTh Bonee
WHTENNEKTYaNbHLIMK, YTO KpamHe BaXHO
Ana passutus OyayLwero peiHka u Byayumx
npunoxennid. OHM OONXHbI BbITb NPakTUY-
HEIMW (B CMbICNE NONE3HbLIMK), YAODHLIMK
W HAOEXHBIMW. Bpemsa XM3HW OTHOCUTENb-
HO OPOrnX YCTPOWCTB MHTEPECYET NnoTpe-
BUTENA YYTb M HE B NEPBYIO o4epenb. U
MEHEe OONTOBEYHLIA NPOAYKT HensbexHo
Oyner 3ameHEH Ha Gonee NONTOBEYHbINA.
Ja v nokynatb ux ByayT He panu 4acos, a
paay Kakux-To AONONHUTENLHLIX DYHKLMA
BPOAE [OONONHEHUS K CMapTdoHy wunum
MeAWLMHCKMX aaTtivkos. PaspaboTymkm
DOTKHBI MOHUMATh, 4TO XO4eT noTpedn-
Tenb OT 3TOro YCTPOWCTBA W Kakue 3a4aun
OHO [OMXHO NOMOYb emy pewatb. He-
COMHEHHO, NpoCcTo "Kpacueas wWTyyka"
Gynet saHuMaTb notpebutens ropasno
MeHblle, Yem "kKpacuBas W nonesHas”.
Bonee TOro, OHW AOMKHbLI CTaTb aTPUBYTOM
HE TONbLKO COBPEMEHHOro WHdopmaum-
OHHOMO MPOCTPaHCTBa, HO W KYILTYpbI, W
naxe moabl. He BO3HWKHET MOALIl, HE BO3-
HUKHET u cnpoca. COOTBETCTBEHHO He 005~
3aTenbHo BbITh KPYMHBIM CNEeLnanucTom,
41066l NPEANONOXNTL, 4TO Hawbonee yc-
MeLWHLIMW HA 3TOM PbIHKE MOTYT CTaTk KOM-
NaHuW, UMelLMe BO3MOXHOCTb WHBEC-
TUPOBaTL B GBOW YCTPOWCTBA MWANWapAbI
nonnapos. NpUY4EM HE TONbKO B YCTPOWMCT-
Ba, HO W B COMNYTCTBYIOLLYIO MOAY.

BcTpevaloTcs, kcTatv, W AOBONBHO He-
06bl4HbIE peweHus. B 4acTHOCTK, Ha caiTe
Biopo no perncTpaunn NateHToB M TOPro-
Bbix mapok CLUA (USPTO) onybnukosaHa
naTeHTHan 3afeka KomnaHum Nokia, aatwn-
poeaHHan aeryctom 2013 r., ¢ onucaHvem
aHanora "yMmHeIX" HacoB Nnop, KOOQOBLIM Ha-
apaHuem Facet. Ha kaxabii u3a wectn auc-
nnees 2T0ro YCTPOACTBA MOXHO BLIBOOWTL
OTOENbHYIO KAPTWUHKY C 3anyLleHHbiMK NpKr-
noxeHuamm (I'IOFO,E{B, HOBOCTH, Kamepa W
T. N.), @ 3aTeM BPaLLATL MX BOKPYr 3anAcTLs
WnKn pacnonarate pyky Takum oBpasom,
4TO6bLI HYKHAs NPorpamMmma okaasLiBanach Ha
BWaY. HekoTopble aneMeHTbl UHTEpdenca
YKa3bIBAKOT HA TO, 4TO paﬁOTaIOT Yackl non
ynpasneHuem DI'IEpaLI,MDHHOEﬁ CHUCTEeMbl OT
Microsoft. OpnHako Hanuuue nNaTeHTHOMW
339BKM HE O3HAYAET, YTO KOMNaHUS Hame-
peHa Ha4yaTk BBINYCK 3TOr0 YCTPOMCTEA.
EcTb Hdopmauma, 4to Microsoft paspaba-
TLIBAET CBOM Hackl NoA Ha3BaHnem Surface.

N HakoHeu, ueHa. OHa pgonkHa GbiTh
[OCTYMNHOW, NOTOMY 4YTO MHOMME ThICAYW
oonnapos (oaxe oaHy ¢ "XBOCTMKOM™)
MOXHO ByaeT "BbITAlMTL", N0 OObLIKHOBE-
HWIO, NWLWbL M3 OTHOCUTENLHO HEBONLLUOK
rpynnbl cHOBOB.

3ayem OHO HaMm HYXHO?

MpoeengéHHbie B page ctpaH Espontl,
Azuvmn v Amepukn komnaHuen GfK onpocs
rnokazanu, 4to notpebutenn 3anwHTepeco-

BaHbl B WCIMNONb30BAHWN "yMHBIX" YaCOB He
TONBKO B KAYECTBE [ONONHEHWS K GMapTdo-
HY WK NJAHLWETY, HO W KaK 3NEeKTPOHHOIo
KOLWenbka, B Ka4eCTBe HaBUraTtopa, a Takxe
anst MHhopMUpoBaHWA BNaaenbLa 0 cocTo-

FILIALA AFO ARARAELO L B EOLIONTEO W LA
Anvivi T U ouUpUonh ¥i O RaoU 1 o0 Adnvizir

wa Kmovei K oHnakH-ceperucam 1 pasnuy-
HbiM akkayHTam. Kpome TOro, rpaxpaHe
CLUA v KuTas BuaaT B "yMHbIX" Yacax anb-
TepHaTMBy GAaHKOBCKMM KapTam W NnaTex-
HbiM CMCTEMaMm, Toraa kKak eBponeiLbl Ha
3TOT CUHET MNoka el comHesatoTea. Cnenyer
3aMETUTb, YTO NPU 3TOM OCHOBHO BONPOC —
roToR AU NOTPefUTEeNk WUCMNONL30RATE Ka-
kne-nnbo AONONHMTENLHBLIE DYHKLMKM YM-
HbIX YACOB — 334aBa/ICA NPW YCNOBWU, YTO
XpaHeHue 1 nepegava AaHHbix GynyT ocy-
wecTtenaATbca abconioTHo GeszonacHo. B
NPOTUBHOM Cly4Yae MHTEPEeC Pes3ko CHUXa-
erca. Komy, kK npumMepy, NPUATHO, Koraa ero
MeOWLWMHCKWE NnoKasaTtenn nonagalnT He
TONLKO B NONMKIWMHWKY, rAe OH o6cnyxuBa-
etca? Okasanock, 4To B Kutae "nogenvte-

cs” ¢ 4acamun NonoBHok nHdopmaumneid ro-
TOBbI NOYTK 70 % ONPOLUEHHBIX, TORAA KaK B
CLUA — Tonbko 50 %, B HOxHOM Kopee —
43 %, B Benukobpwutanmn — 30 %, a B [ep-
MaHnnm — 25 %. Brnpoyem, 31O Heyamsu-
TeNbHO, ECNK NPUHATE BO BHUMAHWE, 4TO B
KwuTae HEeT HW MEeQWLMHCKOIro CTpaxoBaHwns,
HW NEHCWIA No cTapocTy. TyT yx GblBaeT He
A0 KoHbugeHumansHoctu. MNMonyTHo Bbisic-
HWNOCb, 4TO MYyAX4MHbI Gonee pacnonoxeHbl
K WUCNONL30BaHWIO "YMHbIX" 4acoB B Kave-
CTBE nocpegHuka mexay coboi u meayy-
pexaeHnemM, Yem XeHwmHel. Kpome Toro,
WMHTEPEC K TakoMy WMCMNONL30BaHWIO ragxe-
TOB YBENMYMBAGTCA C BO3PACTOM, YTO, MO-
Kanyi, normuHo. Pasymeetcs, "yMHble" ya-
Chbl MOIMYT UIpath pofib MOOHOINO akceccya-
pa, 1 4yTk He 3abbLINM — Kak H4ackl OHW TaKKe
0Ka3aNuUCh KOe-KOMY WHTEPECHSI.

Bonpocel vHdopmaumonHoi Besonac-
HOCTW cTaHoBATCA BCE Bonee akTyanbHbi-
MK, W 3Ta TEeHOEHLWA TAKXe Hallna OTpaxe-
HWe B mccneposaHum komnaHum GIK. B
cpenHem 45 % onpoLUeHHbIX XoTenu 6bl G-
Nnonb30BaTh YMHLIE YACkl B KA4YECTBE UEH-
TudukaTopa ons AOCTyNa K KOMMbOTEpY
WKW K OHNakH-akkayHTam. VMIHTepec k Takoi
DYHKLMWM YBENNYMBAETCH B 3aBUCUMOCTH OT
BO3pacTa — 4Yem crapwe, Tem OGonblie
xoTat. MNoutn 40 % pecnoHOeHTOB XOTenwu
Okl NICNONL30BATL FAKET B KA4YECTBE YAO-
CTOBEPEHWs NMYHOCTK ANd NOEe30K 3a rpa-
HWULLY WK 005 NOCELLEHWS FOCYYPEXAEHNIA.

MobunbHble nnatexyw ¢ MNOMOLLbIO
cmapTdoHoB No TexHonorum NFC (Near
Field Communication) noka He Tak nonynsp-
Hbl B MMpe, Kak xoTenochb Gbl, HO HEnAaBHee
BK/IOYEHWe 3Toin pyHKUMK B iPhone 6 moxeT
NnonpaevTs CUTYaumio. Yackl-To BCerna nog

PYKOW, B TOM 4mcine v Ha kacce. Camblii
BonbluoiA NoTEHUMAN B 3T0I YacTk B KuTae,
rae 54 % ONpPOLEHHLIX XO0TeIN Obl 3aMEHWUTL
KOLENEK "yMHbIMU" Yyacamm.

Hy a Tenepb nopa obpaTWTecsl Heno-

OAPARATEALLN I TOARIA LT LIRS LAn riman_
LA I BTN R UIVEY, iAW TRV YRGS TS

naraloT WAK OXWAAI0T Ha pPbIHKE "YMHbIX
yacor".

Samsung Galaxy Gear

Moka Apple MHTpUroeana pbIHOK aHOH-
camMu COBCTBEHHbLIX YacOB, HA PbIHKE Mo-
ABMNACL MNPEeACTABUTENLHAS MOAenks OT
Samsung Electronics Ha Android. Yack! ¢
CEHCOPHLIM 3KPAHOM BbINM OCHALLEHb!
4 [0 NnamaTH, pacnonoXeHHON Ha peMeLuKe
kamepoii 1,9 Mn, a 3aogHo Beino pazpato-
TaHO MHOXEeCTBO NPUKNagHbIX NPOrpamMmm.
Lleva — okono 300 gonn. CLUA. MNpaeaa,
aKKyMynsiTopa Xeatano Nuilk Ha CyTKW, Aa
W B3aMMOAENCTBME NONYHaNochb TONBKO C
nocneaHuMn  Moaensimuv  cMmapTtdoHoB
Samsung. MO3STOMY KOMMaHWsi BLINyCTUNA
oBHOBNEHWE N8 CBOMX (iarmMaHCKux an-
napatoB, Takux kak Galaxy Note 3 wnu
Galaxy S4, kotopoe nosgonuno pabotaTb
UM CO cmapT-4acamu. MNMpownoii oceHbio
cTapT Npofax NepsBoro NOKONEHWA 4acos
Gear @akTv4ecku npoBanuicA, M Hepo-
BOJIbHBIE MOKYNaTenyM MaccoBO BO3BpaLla-
N1 Yackl B MaraauHel. Bnpoyem, He ownba-
eTCs TOT, KTO HWYEro He Aenaert, U KoMna-
HuA nopaboTana Hag owwnbkamu.

MNepen ¢espanbckum dopymom MWC
2014 B bapcenoHe komnaHwa Samsung
npeacTasuna BTOPOe NoKoNneHue CBOMX Ho-
cumbix yeTpoiicTs Gear 2 u Gear 2 Neo (¢o-
T0 1). OHM NOCTPOEHBLI HA ABYXbAAEPHOM
npoueccope ¢ TakTOBOW 4acToTol 1 Mu,
umeloT 1,63-a10iMOBLIIR aucnneid n kamepy
2 Mn. O6bEM BHYTPEHHEN namaTn — 4 [0,
macca — 68 . Mogene Gear 2 Neo oTnv4aer-
ce, B NEPRYIO 04epenb, OTCYTCTRMEM Kame-
pbl, MEHblUMMW rabapuTamwn W MaGCon.
YcTaHoBNeHa HOBas onepauvoHHas cucTe-
ma Tizen, paspaboTaHHasa Samsung co-
BMecTHO ¢ Intel n Heckonbkumn aswar-
CKMMW KomMnaHuamu, Kamepa BMOHTMpO-
BaHa HenocpenacTteeHHO B KOPNYC 4acoB.
HecmoTpa Ha cmeny nnatdopmbl, Ans Ya-
coB paspabGoTaHo HeMano NPUNOXeHWA, B
OCHOBHOM OHW NpeaHasHayeHsl gns 3a-
HATWIA CMIOPTOM WM OTCNEXWMBAHWS MyNbCA.
Kpome aToro, 4ackl GMOryT yNpaenaTe Tene-
BM30POM WM MPUCTABKOI BMECTO NMPUBLIY-
HOro nynsra. HECMDTpﬂ Ha HEZHaA4YMTENLHOE
CHUMXKEeHMEe EMKOCTW akkymynstopa, npo-
BOMKATENBHOCTE ABTOHOMHOW paboThl Ya-
COB YyBENWYMNACHL A0 ABYX-TPEX AHEn npu
aKTMBHOM WCNONL30BAHUK BCEX BYHKUWA 1
[0 WECTU AHE — B LIAAALEM PEXUME.

B koHue aBsrycta Samsung Electronics
npencrasuna cmaprt-vacel Gear S (do-
TO 2), OCHOBHOE OTNWUYME KOTOPbIX 3aKNio-
4aeTCa B HANUYUKM BCTPOSHHON NOAOEKKM
coToBbIX ceTeil 3G. 3To No3BONAET YCTPOIA-
CTBY NPUHUMATL W OTNPABNATL COOBLLEHNS
WK COBEPLUATL 3BOHKW Jaxe Toraa, Koraa
OHO He NOOKMKHEHO K CMapThOHY BNaaeb-
ua 4Yepes Bluetooth wnn k cetn Wi-Fi. Yacel
OCHALLEHbl WM30rHYThIM CEHCOPHBIM ABYX-
AIOAMOBLIM AMCNNEEM, BbINOAHEHHLIM MO
TexHonornm Super AMOLED, ¢ paspeluexn-
em 360x480 n AByxbAAEPHLIM NPOLIECCO-
poM ¢ TakToROi vactoTor 1 MTu. OBbéEMm
onepatuBHoi namatn Gear S — 512 M6,
BCTPOEHHOW — 4 [B. AKkymynaTtop ém-
kocTeto 300 mA-4 obBecneumeaet paboTy
yacoe 6Ge3 nopzapsifkm B TeYeHWe ABYX
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Ha ogquH U3 NPHU30B8.
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AHeil. Hace! 3awuweHsl oT Boasl (cepTu-
¢ukar IP67) 1 MOryT HaxoamMTbes Ha rnybu-
HE 40 O4HOIro METPa B TEYEHWE nosyyaca.
Kpome Toro, onu nopaepxmsaioT pag ouT-

. Hec-dhyHKUMA, KoTopble obecneunBatoTes

DS samnunoa
AT T IV Y S TSIV,

PO AL IR FIOTL AL R AL
ooV nioivire  Gcd i IVIRCvie

npunoxeHuamu S Health n Nike+Running.
MpenycmoTpeHa v HasurauMa ons neiue-
X0A0B ¢ npunoxennem Nokia HERE.

The Agent

Ha nepeoe MecTo 4acTo CTABAT Camyio
"YMHYIO" M HAWUNYYLLYIO B KOHLUENTYaNbHOM
nnaHe Moaenk, B KOTOPOIA COYeTAINTCA NpaK-
TUHECKM BCE MOHbIE TEXHONOMMHECKUE BEA-
HWS, B3aUMOOENCTBME CO CcMapTdOoHamMm Ha
6aze Android, i0S n Windows, MHOXeCTEO
YHKUMIA ONOBELLEHWUs, OT 3BOHKOB W 3NeKT-
POHHBIX MUCeM 00 HAMEYEHHLIX COBLITUA K
NPOMAEHHLIX paccToaHui, BecnpoBoaHas
3apsaKa, BNaroCTOMKOCTb, Hannyme akcene-
pomMeTpa W, HakoHeu, ueHa — 300 gonn.
CLUA. A eLLig Tam eCcTb HE UMEIOLLMIA aHano-
roB akkKymyndatTop — CemMb ,D.HBFI dBTOHOM-
HoW paboTkl ¢ Bluetooth, 30 aHeil — B pe-
*¥uMe "Tonsko umdepbnat”, GecnpoeoaHast
3apagka cradgapra Qi, nogknloyeHue K
cmapTtdoHam yepes Bluetooth. Kak u
cMmapTdoHul, Agent (doto 3) pabortaer ¢
3arpy>xaembiMi Npm-
NOXEeHWAMMK, oTO-
Opaxaer Bxogawwe
3BOHKW W yBEOMNe-
HWS, BKMIOYAET BWb-
pocurHan, ecnv Bol
Cﬂy‘-laﬁHC} OCTaBMn
roe-Hubynb CBOR Te-
necdoH, obecneyvea-
€T COBMECTUMOCTb C
iPhone 43 wunn Ho-
Bee, Android 2.3 + u
Windows Phone 8.

Pebble
SmartWatch

Orta mopens no-

xoxa Ha The Agent w ctomt ot 200 gonn.
OHa ocHaueHa MOHOXPOMHbIM 3KPaHOM e-
ink u nonbayeTtca ocoboil NONYNSPHOCTLIO Y
pa3pabotymkos MO — ana HeE€ HanwucaHo
MHOXECTBO CamblX pasHbiX Nporpamm.
JaHHoe YCTPOWCTBO, Kak W ero crapwwue
cobpatbs, 3apsxaerca OecnpoBOAHbIM
cnocobom, BaammopencTeyet ¢ Android m
iOS yepes Bluetooth 4.0, ymeeT ynpasnate
pasHbIMK QYHKUMAMK CMapTdOHa, BKMIO-
YHad BH,EI,E!BGbéMKY, noMoxeT B NoOMCkKe K1
HanoOMHWT BRagenkLy O HeKOeM cobbITuu,
Aaxe ecnv 4enoBek HAXoAMTCA Ha PaccTos -
H 10 M OT Hero. AKKymynaTopa xsaTaet
Ha CYTKWM HENpepbIBHOI paboTkl. MHTEpEC K
3TOMY NPOEKTY OKkazancs yoMBUTeNbHbLIM —
Ha mMofenb yxe NpuHUMaloTCcAa npegBapu-
TenbHble 3aKkasbl. B Hayane ropa paspabor-
yuku Pebble szanyctunu nns  ceoero
YCTPOWCTBA MarasuH nNpUNoXeHwii, rae
coBpPaHO OKONO THICAYM NPOrpamMmm, npep-
HasHa4YeHHbIX AN 4acoB.

Sony SmartWatch 2

3T0 — NPSIMOIA KOHKYPEHT Samsung, oH
MMEEeT CEHCOPHLIA BOAOHENPOHMLAEMbIIA
3kpaH, paboTaeT OT AByX A0 YeTbIPEX AHEN
6e3 noasapanki M MMEeT PasyMHYI0 LEHY

doT0 2

« (200 ponn. CLUA). M3 HenocTaTkOR — HEBbI-

COKOe pa3pelleHve 3KpaHa W OTCYTCTBME
Kamepbl.

HbIHELHASA NHEeKa KOMMBIOTEPU3UPO-
BaHHbIX 4aCOB SONY Ha4YMHANACH C MOAENN

LiveView, npencraenexdHoii ewe e Il keap-
Tane 2010 r. Ei Ha cMEHY NpUWAW Yacobl
SmartWatch, nepsas mogndukaums KoTo-
pbix Gbina BoinyweHa B 2012 r. v npopana,
no cnoeam KopnopartueHoOro BvUe-npesn-

naura Sany Martirn Maura a8 ynnauanTan
Anid oUNy Midiond Jiam @, o rUnanacUioc

200 Toic. wT. B wioHe 2013 . Sony paclum-
puna nuueiky SmartWatch, npeacrasus
SmartWatch 2 (doTo 4). PakTvyeckn aTo
[ONoNHUTENbHLIA 3KpaH Kk Android-cmapT-
doHy. C MoBMNbHOro YCTPOMCTBA, Pacnono-
KEHHOro B KapMaHe Wnu B CYMKe, BCH
HeobxoaMmas nonbL3oBaTento MHGopMaums
NOCTYNAST HA YACK! U OTOBNAKABTCS HA CRH-
COpHOM gucnnee ¢ paspeweruem 220x176.
C NOMOLBID 4acoB MOXHO MNPUHUMATE W
OTKNOHATE BbIZOBLI, pPerynupoBate rpom-
KOCThb, NpOCMaTtTpuvBdThk XYpHan BbI3ZOBOB,
BUAETE NPONYLLEHHLIE BLI3OBLI, NPUHUMATL
SMS 1 MMS, npocMarpuBaTe NMCLMa anek-
TPOHHOM NOYTLI, BKAtodas Gmail, npocmar-
pueaTtk Facebook v Twitter, ynpaensate my-
3blKaNbHbIM MNEelepoMm cmapTdoHa, npo-
CMaTpWBeaThk KaneHoapb W NPoOrH03 norofbl.
OKpaH MOXHO WMCNONbL30BaTb B KayecTse
suaouckartens. Kpome toro, SmartWatch 2
06nanaloT Koprnycom ¢ 3aluToi oT Bo3aeii-
CTBWS BHELLHE cpenbl yposHs IPS7 (3awm-
Ta OT MbINK, BOSMOXHOCTE KPaTKOBPEMEH-

@dot0 3

HOMO MNOrpPYXeHns B BOAY), NOAOEPXKKON
NFC v mopynem 6GecnpoBOAHOW CBA3W
Bluetooth 3.0. TaiiBaHbCkwWe aHanUTUKK
HasbiBaloT SmartWatch 2 Gectcennepom
cpean "yMHbIX' 4aGOB, OHAKO OTMEYaloT,
4YTO WX AanbHEeRWMiA ycnex Ha MWPOBOM
PbIHKE BO MHOMOM 33BWUCUT OT TOro, Kak Oy-
AET pasBMBaThLCA NAPTHEPCTBO MexXAY Sony
v Google, yba OC Android nexxuT B ocHoBe
70 % cmapT¢OHOB, MMEIOLLMXCA CeroaHs B
npoaaxe.

MetaWatch Frame & Strata

3TM MOAENN CO CPEAHUMM XapakTepuc-
TUKaMK 1 PYHKLMOHANOM, KOTOpLIE 06bean-
HSIOT CUJTbHBIE CTOPOHbI "YMHBIX ' 4aCOoB (Nog-
nepxka Android n iOS ¢ oTkpbITeiM SDK —
Software Development Kit, BnaroctoiikocTb,
3KkpaH e-ink, Hepens paboTtel 6e3 noazaps-
KW) C TEXHWYECKWMW OrpaHuyeHusMun —
4yépHo-6enoe n3obpaxeHue, OTCYTCTEBUE
kamepsl. Llena — ot 130 go 230 gonn. CLUA.

Smarty Ring

Moka WHOYCTpUaNbHbIE rWUraHTel CO-
CPeaoToYMINCE Ha Yacax M ouykax, Aok
Kymap, wHxeHep w3 Wuaww, paspaboran
yackl-konbuo Smarty Ring (doTto 5), koTo-
pble HapgeealoTea Ha naneud. Mo cytn, aTo
yCTpOI:ﬁCTBO-KOMI‘IBHbOH. KOTOpOe B3aWmMO-
NencTByeT co CMapTdHOHOM U BbIBOAMT Ha
HeBONLIWON 3KpaH YBEeOOMNEHWUs, Bpems,
MHDOPMALMIO O 3BOHKaX M COOOLLEHMsX 1

Tak ganee. C nomoubio Smarty Ring MoxHo
YyNpaBnATe KaMmepoW, BOCNPOW3BELEHWEM
MY3bIKW, OTKNOHATL M MPWHUMATL 3BOHKM,
0TNpaenAaATbk CTaHOaPTHLIE OTBEThLI Ha coob-
weHws. No 3aBepeHnio co3gaTtens Heobbiy-

LAFA EANLIA UnTRNEATEMN AN nanuianonT
nolro RONbug, YOTEOWCTOU NCAACPAWBacT

Bluetooth 4.0 u paboTtaeT kak ¢ Android, Tak
1 ¢ i0S. CToMMOCTL NONHODYHKLMOHANLHOR
Bepcuun coctaenaeT 275 pgonn. CLUA, oaHa-
KO KynuTb MOxHO 1 Smarty Ring ¢ orpaHmn-
YeHHbIM Habopom dyHKkUWiA No Gonee Npu-
BNeKkaTensHol ueHe. LLupuHa konbua —
13 MM, TOALWMHE — 4 MM.

Quaicomm Toq

3710 poporue Yackl (poTo 6) oT Komna-
HWK Qualcomm, B KOTOpbIX peanv3oBaHa
npoTuBopeYnBan koHuenuus. Cospatenw
CYMTAIOT, 4YTO HE HaO0 Neperpyxartk Nofb-
30Batens 6oNLWUM YNCAOM YHKLUWIA, Yachkl
DomxHb! BTk Npowe 1 aeweene. OgHako
3a CHET [0POroro akpaHa BeICOKON YETKOC-
™ Mirasol, xopowo BUOMMOro Ha SAPKOM
cBeTy, ueHa npesbiwaeTr 300 nonn CLUA.
Yacbl B3aMMoaeicTeyioT ¢ Android-cmapT-
doHamuK, 3apaxalTca OecnpoBOaHLIM
cnocoBom 1 MoryT aBTOHOMHO paboTtaTts 5—
7 gHeid. Mpw atom Qualcomm Tog paboTtaeTt
nog ynpaeneHnem npoueccopa Cortex M3
C TAKTOBOW 4acTo-
Ton 200 MMy w
noatomy ocoforo
pasHoobBpasua
byHKUMA 1 BO3-
MOXHOCTW MOaM-
¢ukaumm "BopTto-
Boro MO "oxuoatb
He cneayet.

Yaco!
Mepcepec

Ha sHBapckoWn
BbICTABKE CES
2014 komnaHum
Mercedes-Benz n
Pebble Technolo-
gy npeactasnnn "ymHble” Yachkl, KOTOpble
CMOTYT BbIBOAWTE KOOPAWHATEI aBToMOGK-
8, wHdopmaumio 06 ypoBHE TOnnuBea, a
TakoKe npenynpexnats BOOWTENA O HewTart-
HbIX CUTyauusax Ha gopore. YCTpoWcTBO
Takke No3BO/NT Y3HATb, 3aKPLITEI N1 ABEPU
B MawwHe. Kpome TOro, npegycmMoTpeHs
nonesHole GyYHKUMM W HENOCPEaCTBEHHO
ons soxaeHus. C NoMoLLLIO OHNARH-NPHIO-
xeHusa Mercedes Digital DriveStyle subpa-
uvein npenynpensaTt o npobkax, pemoHTe
aopor, AT v apyrux cuTyaumsix, K KOTopbIM
HY>KHO FOTOBMUTLCA 3apaHee. lamxeT nony-
HaeT wHdopMaUMIo 0T APYrvX yHacTHUKOB
DBWXEHWA HAa OCHOBE TexHonoruu V2V
(Vehicle to Vehicle unun "ot asTomobuna k
aBTomMobunio”).

NonoBHele TEXHONOrKMW B3aUMOAENCT-
BUSI MALLWH paHee AeMOHCTPUPOBRaNU apy-
rme aeToONPOM3BOAUTENW. Tak, KOMMaHWs
Ford Motor noneayetcs umMu ans npeay-
npexneHna BoguTenein o6 3KCTPEHHOM
TopMoxeHun. AHanutukm AB| Research
nporHoaupytoT, 4to k 2027 r. okono 62 %
HOBLIX aBTOMOOMNER ByayT OCHALLEHLI TeX-
Honoruei V2V

Yacwl Microsoft

B koHue okTtadpa Microsoft obuumansHo
aHOHCWMPOBana CBOW NepBblii HOCUMbIW raa-
¥eT — "yMmHblit" Bpacnet Microsoft Band.
YCTPONCTBO CNOCODHO CYUTHLIBATL MYNLC,
BECTW NOACHET LIAros, CXMraemblx Kasnopuin



1 UKCUPOBaTh Haskl CHA, OHO BLIBMPAET U
NokasblBaeT GUSUHECKME YNPAXKHEHUS], KO-
TOPbIE NOMOTYT NOML30BATESIO JOCTU b Xe-
naemMblx pesynsTaTos. MOHUTOPWHI Nynkca
BbINONHAETCA HENPEPLIBHO 24yacas CYTKW.

O anosaa nun BnannaT oo manuamunT wos
DU DRCIMIA Unid Upalyicl doddifidripgyc il Raac

CTBO OTAbIXa W 4acToTy NPOBYXOEHWA.
BetpoeHtbin GPS-npuémHuk nossonset
MapKMpoBaTk MapLpyThLl, NPORAEHHLIE
newxkomM N1 Ha senocurnene. EpacneT oc-
HaWwEH dyHKLUMER ronocoBOro ynpasneHus
Cortana, Bnepeble peanu3oeaHHo B Win-
dows Phone 8.1, taiimepoMm W ByaunbHW-
kom. Bynyun noaxkmousH k cmantdony, Band
YMEET BbIBOANTL MHBDOPMALMIO O BXOAALLIMX
3BOHKax, SMS-coobuweHna 1 3aronoBKM
3NEKTPOHHbIX MUCEM, COObITUS N3 KaneH-
naps, yseaoMneHust U3 coumasbHbIX ceTei
1N COOOLLEHUSI U3 Pa3NNYHbIX MOOUIIbHBLIX
NPUNOXEHWIA (Noroaa, KOTUPOBKK U T. 1).

Band 6asupyeTtca Ha obnavyHoOM cepsu-
ce Microsoft Health, koTopulii cobupaer
AaHHble ¢ Bpacnera v NoAAepPXKUBAIOLLMX
ero MoBUNbHLIX NPUNOXEHWIA, YCTaHOB/EH-
HblX Ha cMapTdOoH, aHanU3upPyeT MX U BO3-
BpallaeT nonL30Batenio NporHossl. WH-
cdopmaums BelBoguTCH Ha 1,4-010AMOBBIN
UBETHOI CEHCOPHLIA AWCNNEA C paspelle-
Huwem 320x106. CoegwHeHne co
cmaptdoHom — no Bluetooth 4.0.
NoponepxveatoTcs TpyM Hambonee no-
nynapHele MOOWUNBHBIE NNATHOPMLI:
Android, iOS 1 Windows Phone. Mpag-
na, GyHKUMA ronocoBoro ynpasneHuns
paboTaeT ToNLKO CO CMapThOHaMK Ha
baze Windows Phone 8.1. Bpewms
aBTOHOMHOW paboThl — 48 4 B pexume
6e3 GPS. MonHana 3apsaka ocyllecTs-
nfAeTca 3a NoNTopa Yaca, ANs Heé uc-
MoNL3YeTCA MAarHWTHLIA WTekep.
Bpacnet umeeT sawmTy OT nonapaHusa
BarKM v neinn. Nons3osarens Moxer
nepesecTn Band B pexum 3NeKTpoH-
HbIX HAPYYHbIX 4ACOB.

Apple iWatch

KomnaHus Apple, yxe 4aBHO NPes3eHTo-
BaBlWas "yMHble" 4acbl Apple iWatch
(doTo 7), nepeHecna crtapT NpoAaxX YCT-
powicTea Ha 2015 1. U3-3a Manom NPoaOMKN-
TeNbHOCTN BPEMEHW ABTOHOMHOM pPaboThbl
yacoB (1...2 gHa). Xyawue nokasatenu B
9TOM nnaHe umMetoT Yackl Moto 360, Bbiny-
LLEeHHbIE KOMNaHWen Motorola. Mo oT3biBam
nonb3oBaTenen, YCTPOMCTBO MPUXOAMTCS
3apsxaTb ABakabl B AeHb. MNpn aTom, ecnm
GaTapes "cena”, UM Henb3a BOCMOMNL30-
BaTbCs AaXe Kak MpOoCTO YacaMum — OHO
MOMHOGTLIO OTKYaeTCA. o BCen BManmo-
cTu, paspaboTtunkam 13 Apple noka Takxke
He yaanoch peLUMTL aHanorMyHyto npobne-
MY HECMOTPS Ha TO, YTO 3KPaH BbIMOJIHEH MO
TexHonorn OLED, koTopasa otanyaetcs
MEHbLLWM 3HepronoTpebneHnem, 4em LCD.

CTtaproBas ueHa Apple iWatch cocTaBut
349 ponn CWA. CoofuwaeTcs, 4To Avaro-
Haulb akpaHa Apple iWatch 6yaet 2,5 aoima.
3T0 HEOXWAAHHO, paHee coobLANoCh O ro-
pa3no MeHbluem pasmepe — 1,3...1,7 atoi-
mMa. [ina cpaBHeHs, B HE CaMbIX MMHMATIOP-
Helx Samsung Gear 2 guaroHanb aKpaHa
cocTtaensget 1,63 agwoinma. Oducnneii 6ynet
"cnerka npsiMoyrosibHbIM”, @ BbINyCKOM rep-
BOM naptum iWatch 6ynet saHumaTbes LG.
Taioke roBOpUTCSt O TOM, HTO OUCTIEN B Ya-
cax Apple CEHCOPHbIi U HEMHOIO BbIMNyK-
NbIA. Kak 1 B Yacax Samsung, 30eCb NpUCyT-
CTBYET JaTuumk nynsca. Ero 6yneT Bbinyckatb
CuHranypckasa komnanumsi Heptagon. iWatch

doT10 6

6ynyT COBMECTUMbI TONBKO C YCTPOUCTBaAMMU
Apple. HYacamu MOXHO GyaeT 4YacTUYHO yr-
paBfsiTb C MOMOLLBLIO 3KpaHa, HO BOCMOSb-
30BaTbCst GONBbLUMHCTBOM YHKUMA MOXHO
ﬁyﬂ,BT TONBKO Yepes NpunoxeHwe Ha cMmapT-

hnun una A naTa nnauaaanartans Annla
WING Fuiv HDdnuiC i S (ppUviooUal i oo ApPns,

paaymeetcs). Ans Watch npeaycmoTtpeHa
BO3MOXHOCTL BecnposoaHoi 3apaaku. B
nnavax Apple — BoinycTutL 6onee 50 mMnH
Watch.

SkcnepTbl nonaratoT, 4to B 2015 1 Apple
cMoxeT 3apaboTaTe Ha MX npopaxe
6,5 mnpg ponn. CLUA, a B 2016 . — ewe
11 Mnpa. AHANUTUKA HANOMHWUAK, YTO Nep-
BOe nokoneHwe iPhone npopasanock He
CNWLLKOM YCNEeLWHO — 3a rog, Obino peannso-
BaHO BCEro 5,4 MnH cMapThOoHOB. Ho nocTe-
MEHHO MOJb30BAaTENWN OLIEHUNN NPOAYKLMIO

-t

®oto07

Apple, 1 3a NepBbili ro4 NPOAAXK KOMMNaHUS
cMmorsia peann3oBatb ke 19,5 miH iPad.

Yacbl HTC

KomnaHus HTC roToBUTCS NpeacTaBuTb
cBOW Yachkl B Hadane 2015 r. (BO3MOXHO, Ha
CES 2014 nn6o MWC 2014). 3BecTHO, 4TO
9TO YCTPONCTBO OyaeT paboTaTre nof yn-
pasneHnem Android n nony4nTt kamepy. VH-
TEPEeCHO, 4TO 9TO He MepBbli MPOEKT Mo
CO34aHUKD cMapT-4acos B uctopmm HTC, B
2004-m KoMMaHus yxe BblMyckana noaoo-
HbI NpoAyKT. OAHaKO NO3AHEE YCTPOWCTBO
ObINO CHATO C NPOM3BOACTBRA U3-3a cnaboro
cnpoca.

Yacbl Huawei

HenasHo koMnaHua Huawei npeacTasum-
na Play Smart Bracelet. OH npegHasHa4yeH
ONS 3aHATMA CNOPTOM (CYuTaeT waru,
COXOKEHHbIE Kanopuun 1 T. A.), HO Napannens-
HO CcnocoBeH YyBeAOMSISATb O MOCTYNAOLLNX
BbI30BaX, COOOLLEHUAX W Ap. YCTPOWCTBO
VIMEET CTaHAAPTHOE KPEMnneHWe W 3almTy
oT Bnarun (IPX7), 3apsikaeTcs ¢ NoMOoLLbiO
cneumnansHoro agantepa. OHO MOXET ObITb
1ICMNOMb30BAHO W B KA4€CTBE MPMBbIYHBIX
4yacoB. O NPoAOIXKUTENBHOCTN aBTOHOMHOM
paboTbl MOKa HUYEro He coobllaeTcsi, HO
npeanonaraeTcs, 4To oHa 6ynet 6onee TPEX
OHen. [py BCEM 3TOM LiEHA 3TMX 4YacoB
noctynHas (399 ioaHeit), 4to, 6e3 comMHe-
HUS1, NPUBNEYET NONb30BATENEN.

Google, Motorola, LG un gpyrue...

Jletom komnaHus Google aHoHcKpoBana
Android Wear — ocoGyio Bepcuio Android,
paapaboTaHHylo, Npexae Bcero, ana “ym-

wene” uanan Knoeoan oo aanne e s
oA Halblo. npUIvc T pooiupiunnmA Pyns

LMIA, TAKMX KaK NOKa3 BPEMEHW U AATkI, OHX
CMOryT OTOBpaxkaTbk Ha LIBETHOM CEeHCOp-
HOM OMCnNee NPOrHo3 Noroasl, pacnvcadme
BCTpEY, a TakKe pasnnyHble ONnoBeLLeHna OT
I'IpHﬂO)KeHb‘llT‘l. KiioveBbiMy BO3MOXHOCTAMMN
OC Google HasbIBAIOT OTCNEXWBAHWE DUIN-
YecKOoM aKTMBHOCTU U COCTOSIHUS 30P0OBbLS
NONL30RATENA, A TAKKEe FONOCORONW BROMA,
MNocneaHss GyHKLUMA NO3BONUT YNpPaBNaTb
yacamu, BBOOWUTH MOWMCKOBBIE 3anNpochkl, a
TaKkXe 0TBeYaTb Ha coobLEeHMs. Mpn aToM
0191 aKTUBALLMM rOfIOCOBOrO BBOAA AOCTATOY -
Ho ByaeT 03By4nTb KomaHay "Ok Google".
MepBbiMK KOMMaHUSMK, 3aSBUMBLUMMUK O
paspaboTke 4acos nog ynpasneHuem And-
roid Wear, cranv LG n Motorola. NMocneaHss
rnokasana CTUbLHOE YCTPOMCTBO, BLIMNOMHEH-
HOE B BUAE KNACCUHECKUX KPYITbIX HAPYYHbIX
4yacoB, NONYYWBLUMX HaaeaHwe Moto 360.
YCTPOWCTBO UCKYCHO "3arpuMmpoBaHo” nog
aHasIoroBble 4ackl, ofHako Gnarongaps ce-
COPHOMY 3KpaHy 1 Habopy TEXHONOMMA CNo-
CcoBHO OTODpaKATEL YBEAOMIEHWA 1 3BOHKH,
BLIBOOWTL COAEPXKaHWE COOBLUEHWIA,
nybnvkauwin B coumankHbix CETsX, Ha-
NOMWHATE O 3anNaHUPOBaHHLIX CODLI-
THAX U MHoroe Apyroe. K npopaxam
rafpketa Ha MmobansHOM PhiHKE KOMNa-
HWA HaMmepeHa npUCTYNUTL YXe B
2014 r. Nokynatenam ByayT OOCTYMNHL
paznuyHble KOMMNAEKTauuW, BKIoYas
Pa3HOLBETHbIE PEMELLIKK.

CwmapTt-yace! LG G Watch cospaga-
nncke coBmecTHo ¢ Google u nostomy
BynytT COBMECTUMbI C MHOXECTBOM
cMapTdOHOB M NNaHweTos, padoTaio-
wux nog ynpasneHwem Android. Mo
[aHHbLIM PasNNYHbIX NCTOYHWUKOB, Y Nep-
BbIX cMapT-4acoB Google 6ynet 1,65-
nomvosbi IPS-gucnnelt ¢ paspelue-

Huem 280x280, 512 M6 onepaTVBHOW Nams-
TV 1 4 6 BCTPOEHHOro XpaHunmwa. Paree
€000LAN0Ch, 4TO OHW BYAYT TECHO UHTErPU-
poBaHbI ¢ cepucom Google Now. B npoaaxy
HOBMHKA MOCTYNWUT B Gnmxaniiiee Bpemsi.

OcHoBHoOe npegHa3Ha4YeHue

Mo MHeHuio npeauaeHTa CEA (Consu-
mer Electronics Association — Accoumaums
GbiTOBOI anekTpoHukn) Fapwn LWanwmpo, B
0603pumoM Byayulem, kpome UHD-Tene-
BM30POB M 3D-NPUHTEPOB, HEBEPOSITHBbIA
POCT MPOAEMOHCTPMPYIOT GecnpoBoaHbLIe
YCTPOWCTBA A/ MOHUTOPUHra 340pPOBbA.
Cpean Hux Hanbonee MacCOBbIM CErMeH-
TOM SIBASIIOTCSA Hapy4yHble "YMHbIE" 4achl,
No3BONAIOLLME OTCNEXMBATL, OTOOpaXaTb,
a BO3MOXHO, U Nepeaaeath B "obnako™ unu
Ha MOOWNIbHOE YCTPOWCTBO MOMb30BATENS
napameTpbl YENOBEYECKOro Tena, Hanpw-
Mep, NynbC, a B AaNbHENLLEM U Kapamo-
rpammy. He UCKNOYEHO, YTO B CKOPOM Bpe-
MEHWN HapydHble Yacbl 6e3 pyHKUMM MyNb-
GCOMETpa CTaHyT Takow e PeaKOCThIO, Kak v
MoBunbHble TenedoHbl 6e3  PyHKUUK
cmapTdoHa n GPS-HaBuratopa. Jliogm xe,
npUHUMNManbHO wusberawowme pasHoro
pona WKT-HoBLWeCTB (oa U BOoOOLLIE HOB-
wecTtB), B cBO60AHOE OT pPaboTbl Bpems
ckopee Bcero, OyoyT obwartbcs mMexay
cobor Ha "Wwawnbikax Ha npupoae” nan B
peTpoknybax ¢ Tabnuukammn "Wi-Fi Free" u
T. M. ONO3HABATEbHLIMY 3HAKaMM. [
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Mpepycunutenu n cymmaTtTopbl
Ha mukpocxemax TLO64

n. NeETPOB, Co¢punsa, bonrapus

B crarbe npennoxeHbl BapuaHThl NpeaBapuTeNbHbIX yeunurenen
34 Ha ocHOBe 3KOHOMMUYHOW MHUKpPOCXeMbl cHeTBepEHHbix OY, npu-
rogHeix 415 NpUMeHeHus B yCTPOWCTBax ¢ batapeiHbIM Uin yHUBep-

CanbHbIM NATaHUEeM.

oTpebneHue 3Heprum sRNAETCS Of-

" H1M 13 Hanbonee BaXHbIX napamer-
pPOB AN HOCMMOW ayawoannapatypbl u
NOPTATUBHOINO W3MEpPUTENbHOro 3MeKT-
poHHOro obopynoBaHusi. 3TO 0COBGEHHO
BaXHO, KOrga UCMonb3yloT rasbBaHuye-
ckme batapeu, kak, Hanpumep, 6F22 Ha-
npsxeHnem 9 B, akkymynsatopHble Gara-
peun HanpsixeHnem 8,4 nnn 9,6 B n aHano-
TMYHbIE UCTOYHMKN MUTAHUS.

C [pyrov CTOpPOHbI, HEPEOKO TEXHMYE-
ckve TpeboBaHWsa 4Na NopTaTMBHOM anna-
paTypbl M Ons 060pYyAOBaHUS C HUSKUM
notpebneHnemM Toka He 04eHb GTPOrme.

30echb NpeacTaBneHo HECKONbKO Mo-
NEe3HbIX CXEM ANa MOpPTaTMBHLIX ayAuno-

yeTpoicTe, yeunuteneih 34 1 cymmaTo-
POB Ha NONYNAPHLIX MUKpocxemax TLOG4,
B KOTOPbIX 0ObedMHEHbl YeTkipe onepa-
LIMOHHbIX yeunuTena. MakcumanbHblid no-
TpebnsieMblli TOK MMWKpPOcxembl — 1 MA
(Tnosoit okono 0,8 MA); oHa yCTOMYMBO
paboTaer Npu NUTAHWX OT rafbBaHUye-
ckol 6aTapen, akkyMynsitopos 1 HeGONb-
LUMX CONHEYHbIX NaHenen. 3ta Mrukpocxe-
Ma AéleBa, 3KOHOMMYHA U XOPOLLO NoA-
XOOUT ONs ayAno- 1 U3MepPUTENbHbIX NPpU-
JIOXEHUN.

Mpepnaraemble yCTPOMCTBA AOCTATOY-
HO MPOGCTbl W MOHSATHbI, MO3TOMY HeT
HEobX0AMMOCTMN AeTalbHbIX ONMCAHWI KX
GYHKUMOHMPOBaHNS. B HUX HeT penkux

- +num
A & v _LOCJ —E;gf’;ﬁ,{x 7
4 MK
100K IN4148 s I ] I gam e
C1 10k -
;;gﬁ—_"fgm(x DALT — C5—-C7 47mMKx358
| xes6 Shal7 &0 Ri4100  XS2
XS1 R31x |
R11
E 62 100 K
0””"1 51K ﬂA?J ‘,:5-
DAT TLOGEY ?90 o] 8 ﬂl RI5100  X53
R12
100K
e 1 " o s
” = 16 1
5 751> 14 +{
—_ "70"
Puc. 1 SA1,Ycunenue”
+Unum
T oo I3
+
- = C5 G6
ofw DAt Ly Loy L7 B Ly
XS1 — "I E =1 Oimr  01MK .
S -1 T
! — C5,C6 ,
erzl? 4 jg;:‘_r onxosg R4100 .
2 R10 R12
R7 47K 20K 20 1
s —=} ~1 f
R3 7 K | R9.1
c2 | 47K
XS52 0,1 mK l
|
RZ 1K 1 R\I\G
2,2M L, R11 R13 700 XSt
Sy e
L rugk
DA1 TLOGY
Puc. 2

WAU OOPOrMX KOMMOHEHTOB: BCE PE3UCTO-
pbl C AOMYCTUMBLIM OTKITOHEHWEM COMpo-
TmBNeHua =5 % mowHocTtbio 0,125 BT
(C2-23, C2-33H), xoTa pesncTopkl, onpe-
aenawnuine ycunedne, MOXHO NpyMeHnTb

1 Annan Tounnan (1 08 Bran vaunaunarn
Fi UG T 1UNnmT (=1 Vo). oUC RUNGECnvAil U

pbl émkocTbio 0,1 Mk i meHee — ke-
pamuyeckue (K10-47), octanbHbie — OK-
cuaHble, HanpuMmep, cepvn Jamicon SK.

MHOFﬂ,a Nnpy CONpsaXeHWn pasnn4HbIX
WCTOYHWKOB CWUIrHanoB C YCHUIWTEbHbIMMK
YCTPOWCTBAMK BO3HWKaAET Heobxoam-
MocTb B DydepHOM kackane C BbICOKMM
BXO[HBIM WMMNENAHCOM, HANDUMED, CO-
npotusneHuem 1...20 MOm, npu HeBoNb-
WOoM noTpebneHu Toka OT MCTOYHMKA
nutaHua. 3pecs mukpocxema TLOG4 oka-
XEeTCA Oo4eHb KCTaTu. MOHSATHO, 4TO 3TO
Hanbonee nNpoctoe e€ NpUMEHeHue, He
Tpebytouwee ocobbix MOACHEHWI. Pac-
CMOTPWUM GoNee CNOXHbIE YCTPONCTBA.

Ha puc. 1 nokaszaHa cxema npocToro
ycunuTens-pacnpenenmTtenst ¢ u3MeHsie-
MbIM YCUIIEHMEM W MUTaHMEM OT O4HOMO-
JNIIPHOrO MCTOYHUMKA aHeprun. OgnH ns OY
MCMONb3YETCA KaK YCUNUTESNb HANPsXXeHus,
a TPW OCTajlbHbIX BbIMNOMHAT YHKUMN
BbIXOAHbIX OydepHbiXx kackagoB. YcT-
POCTBO MMeeT 4YeTbipe (UKCUPOBAHHbIX
3Ha4YeHns KoapdUUMEHTa YyCUNeHus no
HanpsbkeHuio (2, 3, 4 van 10), KoTopble
BbiOMpatoT nepekmoyarenem SA1. Ero oco-
GeHHOCTb COCTOMT B TOM, 4TO Mepekioye-
HME KOHTaKTOB OO/MKHO ObiTb 6e3paspbiB-
HbIM (4TO MOKasaHo Ha cxeme). B cnyqae
HEBO3MOXHOCTW NpuobpeTeHus Takoro
nepeknio4aTens MOXHO NPUMEHUTb W
00bIYHbIM, HANPUMEP, raneTHbIA, KOHTAKTbI
KOTOPOro GyayT Nepeknoyate pesucTopsl
R8—R10, nonobpaHHbLIE NO COMPOTUENE-
HWIO 4ng TPebyeMoro yCeuneHusl, a ABumxoK
nepeknoyarens SA1 coefMHUTL C ODLen
TOouYkoi pesucTopoB R1, R2, 3agaiouwmx
HanpsbkeHue cmellexus ansa exonos QY B
uenwn obpaTHOW CBsI3W. Toraa B MOMEHTbI
pPasMblkaHUsI KOHTAKTOB NepekoyaTens
K03 DUUMEHT yCcuneHns OyaeT yMeHb-
WaTkeA, He co3aasasn BbIBPOCOB B YPOBHE
curHanos. ConpoTmenexve peancrtopa R7
cnenyeT YMeHbLWWUTL 40 5,1 KOM.

ViHoroa npy HanuyuMW ONWHHBIX TAHWIA
nepenayn CUrHanoB B ayAMOTEXHWKE He-
00x0AMM pPasMeLLEHHbBIN B HEMnocpencT-
BEHHOI 6/IM30CTU OT UCTOYHUKA CUTHANOB
npeaBapuTenbHbI YCUNNTENb C CUMMET-
pryHbIM (6anaHcHbIM) BbIXoAoM. Cxema
Takoro ABYXKaHaNbHOrO YCUNNTENS C CUM-
METPHWYHLIM BLIXOAOM NOoKasaHa Ha puc. 2.

OY DA1.1 1 DA1.3 BKNIOYEHLI KaK HEWH-
BepTUpylowme yeunutenn. Koadbduuymenr
ycuneHua B 00OUX KaHanax yCTaHaBnu-
BAIOT NepemMeHHbLIMU pe3uctopamu R9.1 u
R9.2, BXOQHOE XEe COMpoTUB/IEHME YCT-
po¥icTBa ONpenenseTcs BbiBOPOM HOMMW-
Hana peauctopoB R5 u R6 n moxeTt umeTb
no6oe HeobxoaMMoe 3HaYeHne B UHTEp-
Bane Ao Heckonskux meraom. OY DA1.2 n
DA1.4 paboTaloT Kak WHBepTupylolme
YCUAUTENN C €AUHWYHBIM KO3(PDULIMEH-
TOM YCUNEHUS.

YcTponcTBo obpasyeT napadasHble
(CUMMETPUNYHbIE) BBIXOAbLI HA KOHTAKTax
KaXJJoro M3 BbIXOAHbLIX Pa3tLEMOB XS3 M
XS4. ConpoTrBneHne Harpysku no Kaxao-
MY 13 BbIXOA0B — He MeHee 10 kOM. Mak-
cyvManbHas aMmnnnTyga CMrHanoB OrpaHun-
YyeHa BbIDOPOM HaNPSKEHWs NUTAHWA —
OHO 3[0eCb ABYMNOASIPHOE OTHOCUTENLHO
obLero nposoa.



VHorpa Mbl HyXOaemMca OOHOBPEMEH-
HO B ABYX pa3HbIX BbIXO4aX npeaycunmte-
ns, Hanpumep, Koraa MNepBbil BbIXOA,
ncrnonb3yeTcda ona nocneaylowero cym-
MWPOBaAHWA CUrHANoB UNK ANA BbIXOOAHOIoO

MSANATANA MANIILIANTIA A BTANADG Duwnn
YOHNFMTSan MOWnooTY, 4 BTOE0W DoiRG4

ONsA ronoBHeIX TenedoHOB UNK ong nepe-
Aayqn cMrHanoB No AnvHHoMy kabenio K
Harpyske.

Ha pwumc. 3 npencrasneHa cxema
npegycunutens ¢ ABymMsA BbiXOO4amMW pas-
HO HArpy304YHO CNOCOBHOCTH: OAMH — C
napannensHbIM BKNIOYEHUEeM onepawyoH-
HLIX YeunuTeneil ana nocneayouimx Gno-
KOB 3BYKOBOro o60pyaoBaHua, Apyroi —
C OOMNONHUTENEHBIMW TPAH3UCTOPaMKn B
OBYXTakTHOM OydepHoM Kackane, cno-
cobHOM paboTaTb Ha ronoBHble Tenedo-
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Hbl WMAW AJIUHHYIO NUHUIO (00 AECATKOB
meTpoB). 3aeck OY DA1.1 aBnsaetcs ycu-
NIMTENEM C NNABHOW PErYINPOBKON ycune-
HMA nepemMeHHbiM pesnctopom R4. QY
DA1.2 n DA1.3 paboTaloT napannenbHo,

ARAannAauaRna BAnLai TRy Nna Anonun
COCCNCY¥tan CONblWviv TOK 4NA CRc4Yio

wero 6noka 3BykoBOro obopygosBaHus.
KoadduumeHT yecuneHmns no HanpsxeHuio
BbIXOAHLIX kKackapoe ¢ DA1.2, DA1.83 m
DA1.4 paBeH 1.

OY DA1.4 v nononHUTENbHbIE TPaH3UC-
Topbl paboTaloT Kak YCUNUTENb MOLLIHOCTH
D9 FONOBHbLIX TenedoHOB WAW AJAUHHON
kabenkHol nuHUKY, YKa3aHHeIe HAa Cxeme
TUNbLI 3AEMEHTOB HE MCYEepPnbLIBAIOT BO3-
MOXHOCTH NPUMEHEHUSA OPYrX aHanorny-
HbIX TPAH3MCTOPOB. BXOAHbIE U BbIXOAHbLIE
pasbEéMbl, NPUMEHSEMbIe BO BCEX OMu-
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CblBaeMbIX 30eCb yCcTpoincTeax, — TS unu
TRS ("jack™ unu "mini-jack”). KoHaeHca-
Topbl C6—C9 BO3MOXHO 3aMEHWUTb ABYMSI
HenonapHeiMy (cepun Jamicon NC).

Ha puc. 4 nokazaHa cxema cymmaTo-

na nuaraannn AU A aaTUiIn len aunnacie 0T
Ma U ndalo O U ST Diponin DAUGdiviF U

pasbLEMOB XS1—XS4 1 ¢ CUMMETPUYHLIMU
M HECUMMETPUYHLIMK BbiXxogamu. 3TO
YCTPOWCTBO peanuayeTca Ha ABYX MUKPO-
cxemax TLO64.

0OY DA1.1—DA1.4 n cBA3AHHBIE C HAMW
anemMeHTbl paboTaloT Kak NpeaycunuTen
C perynupyemMsiMm MNnepemMeHHbIMU pesunc-
Topamu R17—R20 ycuneHuem.

QY DA2.1—DA2.4 v cBA3aHHbIE C HUMK
3NEMEHTHI OeNCTBYIOT KaK BbIXOOHLIE Dy-
depHble kackaapl. Mpriém DA2.1 n DA2.3
BbIMOHAIOT (DYHKLMIO BCMOMOraTesibHbIX
(vHBepTUpylowmx) 6ydepos. OY DA2.2 n
DA2.4 pa6GoTaloT kak HEeUMHBEPTUPYIOLLIME
OydepHble kKackaabl.

Takoi cymmatop WMeeT OBa HeCHM-
METPUYHBLIX BbIXOAa HA pa3bémax XS5 u
XS7 v oamH BanaHCHbIN BbIXOO Ha pasb-
éme XS6 (TRS nnu nyqwe XLR).

PekomMeHa0BaHHbIE MUKPOCXEMbI CHET-
BEepPEeHHbIX OY TLO64 MOXHO 3aMeHWTb
casoeHHbiMr QY TLOB2 nnm 0avHOYHBIMKM —
TLO61. Ecnu BONPOC 3KOHOMWYHOCTU B
noTpebneHnn Toka OT UCTOUHMKA NMUTAHUS
HE KPWUTWYEH, TO YCTPOWGTBA MOTyT BbITh
peanna3oBaHbl TakXe Ha MUKpPOCXemax
TLO74, TLO84 n apyrux OY ¢ Gonee BLICO-
KM (Npu HeobxoanmocTr) BbICTPOaERCT-
BUEM.

Bce npeaioXeHHble 3[1eCk YCTPOWCTRA
HEe HYXOAITCA B PEryNvMpoBKe W Hanaxu-
BaHWKW, NPW NPABUALHOM MOHTaXe U UG-
NPageHLIX AeTansax yCTPOWCTBa MOryT ObITh
cpasy BBefleHbl B 3KCNAyaTauuio npu Ha-
NPSOKEHUN NNTAHWS, AONYCTUMOM OISt UG-
nonb3yeMblX MUKpocxem (+1,6...18 B).

MpocToi acTpagHo-AUCKOTEYHbIN
ycunutens 200/400 BT:
KOHCTpykTOop — 500 py6.;
HacTpPOeHHLI moayns — 900 py6.
HanoxeHHbiM NnaTexom.

630075, HoBocmbupck-75, a/a 63.
E-mail: - i i
www.zwuk-serwis.narod2.ru

* e *

BECNMPOBOAOHAS NEPEOQAYA

3BYKA!
NEPEOATHNKIA,
PLL-CUHTE3ATOPGI

www.new-technik.ru

NPUEMHWKN,

* * *

PO3HWYHBIA MHTEPHEeT-MarasmH
ICDAROM.RU

— MWKPOCXEMbl

— TPaH3UCTOop.I

— peaucTopsl

— KOHOEHCaTopbl

— MakeTHble nnartbl

— PaAVoOKOHCTRYKTOPbLI U ramkeTbl
ot "MACTEP KT"

WWW.ICDAROM.RU
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Bonpocsi: consult@radio.ru

Mpuém ctaTteii: mail@radio.ru

PAOWO Ne 12. 2014

@ HOBOCTU BEWAHUA

Pasnen Benér B. I'YJISIEB, r. ActpaxaHb

"MepepansHas cnyxba no Han3lopy B
chepe cBA3KW, MHDOPMALMOHHEIX TEXHO-
Norvii M MaccCoBbIX KOMMYHWUKaLWIA™
(PockomHansop) npusHana panwocTaH-
uuio "Cnopt FM" nobeautenem oTKPbITOrO
KOHKYpCa Ha nyn ua 11 4yacToT nog, cnop-
TURHOE ReulaHue. B yacTHOCTW, CTaHLumA
nony4Mna nNpaso Ha KPYrnocyTo4HOe Be-
LaHue B ropogax: Apsamace, ApxaHrenb-
cke, bpsHcke, WMxescke, KanuHuHrpage,
KpacHopape, HuxHem Tarune, lNeTtposa-
Boacke, PaszaHu, CaHkT-leTepbypre u
Couun.

Mo npensapuTenbHBIM OUEHKaM, G pac-
LWMPEHMEM CETU BELLLaHUSA NOoTeHUManbHas
ayauTtopusa "Cnopt FM" yBennuutcs 6onee
YeM Ha 10 munnmoHoB cnywaTtenei. C Ha-
yana 2014 r. penepanbHas ceTb CTaHLUUM
BK/IOYaeT B cebs 45 nepenaTymkoB, 30Ha
YBEPEHHOIO0 NpuémMa oxsaTbiBaeT 6Honee
500 poccuMnCKMX ropoaoB M HACENEHHbIX
nyHkToB (nctouHuk — URL: http://www.
sostav.ru/publication/sport-fm-
rasshirilas-na-11-regionov-12406.
html (23.10.14)).

CAHKT-NETEPBYPI. 7 okTa6psa ¢du-
nuan PTPC "CaHkT-lMNeTepbyprckoii PLL"
Hayan TpaHcnsaumio paguocTtaHumm "Nos-
talgia FM". Xutenn ceBepHO CTONULI
MOIYT yChbIWaTbh PaANOCTaHUMIO, HACTPO-
MB NPMEMHMKM Ha YacToTy 98,6 MIy
(nctoyHmk — URL: http://spb.rtrn.ru/
news/read/428/ (23.10.14)).

BOJICOOOHCK. B r. BonrogoHcke Ha
yactote 104,8 MI'y 3asByyana paauvo-
cTaHuma "Mup"”. 3T0 COBMECTHbIN NPOeKT
TenepagnokomnaHnm "Mup” n xonguHra
"Paguonynbc”. HoBasi cTaHums 6ynoeT pa-
6oTaTb B dpopmate "National oldies": oTe-
YyeCTBeHHble XuThbl 70-x, 80-x, 2000-x roaos,
a Takke KoMnosnumm n3 punbMoB (MCTou-
HUKk — URL: http://volgodonsk-media.
ru/news/v-volgodonske-zarabotala-
novaya-radiostanciya/ (23.10.14)).

KAJTMUHUHIPAL,. B TTPK "Kanunhwnh-
rpag” nonosHeHne — ¢ 1 okTabps B adpupe
nosiBUNacb pagunoctaHumsa "Bectn FM™.
dopmat ans pernoHa He COBCEM MPUBbIY-
Hblii, TakK Ha3blBAEMbI Pa3rOBOPHbLIN.
MouTtn rop, Ha yactoTte 95,1 MI'y Benocb
TECTOBOE BellaHue, a Tenepb B adupe
3By4aT MECTHble YTPEHHVWE W AHEBHbIE
HOBOCTHble 610oKuW. Ycnbiwats "Bectn FM™
noka MOryT Xutenu 3anaga obnactm —
KanuHuHrpan, Bce NprumMopckue KypopThl,
BarpatnoHoesck, MamoHoBo. [eBns pa-
ANocTaHuMn — "Y3Hal nepsBbIM” (MCTOY-
HUKk — URL: http://kaliningrad.rfn.ru/
rnews.html?id=107521&cid=7
(23.10.14)).

KOJIOMHA. 28 ceHTa6pa 2014 r. Ha-
4anocb BeulaHme pagumoctaHumm "Energy”
(NRG), €€ MOXHO cnywaTb Ha 4yacToTe
93,8 M. CeTb paguocTaHUMiA ¢ Takum
Ha3BaHMEM SBNSIETCA COBMECTHbIM NPoek-
TOM "BewatenbHolh kopnopaunu "Tpod-
Megna" n ¢dpaHuysckor "NRJ Group”
(mctoyHnk — URL: http://kolomna-
spravka.ru/news/13019 (23.10.14)).

Mpumeyvanune. Bpems scrony — UTC.
Bpewmsi MSK (3umrHee) = UTC + 3 4.

WDACHNMNADCKIAIA WDAIA I noron.
KPACHOAOAPCKMM KPAW. K pervo

HansHOW ceTu "Paguo Java” npucoeguHu-
nack cTaHuua JleHUHrpaackas, 4YacTtota
Bewanua — 102,7 My, (mctodHnk — URL:
http://www.krutoymedia.ru/news/
1972.htm (23.10.14)). .

KPACHOAPCKMWU KPAW. 1 okTabpsa
HayanochL BeulaHue paguocTaHumn "Pa-
nuo 3rezna” g r. KpacHospcke Ha 4acToTe
96,6 Ml'y. Nopoa JNlecocnbupck nony4mnn
BO3MOXHOCTL Cnywarte nepegayun "Paguo
JNavya" Ha yactoTe 106,6 MIL.

KYPFAH. C 1 okTabpsi paguocTaHums
"Pagmo 3Be3na” nosisunackb B 061aCTHOM
LeHTpe, B I. KypraHe, Ha yacTtoTe 91 ML,

HWXKEFOPOACKASA OBJ1. 3 okTa6ps
Ha vyacToTe 90,7 MIu HaYanoch BelaHme
paguoctaHumn "Rock FM" B . Ap3amace.
Panee, 16 viiona aToro roga, oHa nosiBuv-
nacb B r. Hosibpbcke HAmano-HeHeukoro
AO, a 12 ceHTabpsa — B . AunHcke Kpac-
HOSIPCKOro kpasi. PagmnoctaHumsa "Rock
FM" Bnepsble nosieMnacb B dopmate
"Classic Rock" Ha TeppuTtopnn MockBbl 1
Mockoeckoi o6nact B 2007 r.

HWXHUWN TATUA. OO0 "JlaB Paavo-
ceTb" Npu3HaHo nobeautenemMm KoHKypca
Ha HaseMHoe 3pUPHOE PaaMOBELLaHNE B
r. HnxHem Tarune CeeppasioBckow 006-
nactn Ha yactoTe 99,2 MI'y, Bpems BeLya-
HUSI — eXeOHEBHO, KPYrl10CYTOUYHO C Npo-
rpaMMHON KoHuenuuen "Love Radio” uc-
TOo4HMK — URL: http://www.krutoymedia.
ru/news/1970.htm (23.10.14)).

CAMAPA. HoBas npaBocnaBHas pa-
anocTtaHums "Bepa” nossutcs B adupe
r. Camapbl B gekabpe 2014 r. Pagnoyac-
TOTY 96,8 MI'L, CTAaHUMA Nonyynna ewlé roq,
Ha3apg (uctodHuk — URL: http://samara.
ru/read/71485 (23.10.14)).

CYPryT. OO0 "Pagvio daya" npusHa-
HO nobeauTenemM KOHKypca Ha Ha3eMHoe
abupHoe paauosewaHne B r. CypryTte
XaHTbl-MaHCUIACKOro aBTOHOMHOTO OKpPY-
ra Ha yactote 91,6 MI'y, Bpems TpaHcns-
UMM — exenHEeBHO, KPYrioCyTO4HO C
nporpaMmmHon KoHuenuwen "Paano
Hauya" (nctoyHmk — URL: http://www.
krutoymedia.ru/news/1970.htm
(23.10.14)).

TOMCK. CeteBasa depepancHas pa-
anoctaHuma “"Paguo BaHa" HauymHaeTt
CBOIO pabOoTy Ha OOHOW W3 4acToT, Npwu-
Hagnexawux "Paguno Cnbupe"”, — 72 Ml'y,.
PernoHanbHaa "Cubupb” nNpomonxuT
BeLlaHne Ha yacTtote 104,6 MIy, (ncTou-
HUK — URL: http://dpomsk.ru/society/
6332-mkr-zapuskaet-v-tomske-radio-
vanya (23.10.14)).

SAPYBEXHbIE PAOUOCTAHLIUU

ABCTPUSA. "TpaHcMupoBoe pagumo”
AN BelwaHns B 3MMHEM Ce30He Ha
KOPOTKUX BOJSIHAX Ha PyCCKoM 1 Genopyc-
CKOM 13bIKax UCMONb3yeT YacToTbl 7300 n
9470 Iy, Bpems TpaHcnauuii ¢ 15.00 oo
15.30 exenHeBHO. TpaHCAALMM HA pyc-
CKOM, YKPaNUHCKOM 1 BENOPYCCKOM 513blKax
BeayTcs Takke Ha yactoTe 999 kl'y, ¢ 19.00
no 20.30.

Ansacka/CLUA. Haxogauwascs 34ecb
paauoctaHuma KNLS ("The New Life sta-
tion") B 3MMHeM cesoHe OyaeT BecTU

penurnosHble nepenayr Ha pPYCCKOM
a3blke nMo pacnucaHuio: B 08.00 — Ha
yactoTe 9615 kly; B 16.00 1 17.00 — Ha
yacTtoTe 9655 ky. MpoJomkKMTENbHOCTL

nporpamMmmsbl — 0O0WH 4ac.
EENADVML
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"Benapyck” ¢ okTAOPA Tekywero roaa yee-
NMYMBaeT BeWwaHne Ha KUTANCKOM A3bIKe,
coobuwaet npecc-cnyxba "Bentenepa-
Avokomnanmn'. Yxe Gonee ropa npo-
rpamMmbl  MHOBelWwaHwa “Benopycckoro
paguMo” 3By4aT Ha KWUTAWMCKOM f3blKe B
pamkax npoekTa "Baw apyr — Benapyck”,
B HMX DACCKAZLIRABTCA 06 OTHOLWIEHUAX C
Kutailckorn HapoaHoi Pecnybnunkon,
COTPYAHWMYECTBE B 9KOHOMWKE WU OPYrux
cohepax. C oktabps nporpaMmmsl 3TOro
00LWEeCTBEHHO-MNOMNTUYECKOrO NpoekTa
BbIXOAAT B 3dup ABa pasa B Heaeno
(uctoyHnk — URL: http://news.21.by/
society/2014/10/01/997346.html
(23.10.14)).

MUCNAHUSA. "MexayHapooHoOe ucnaH-
ckoe paamo” (REE) B HO4Yb G 14-r0 Ha
15 okTa6ps 3aBEPLUMNO CBOE BellaHme Ha
KOPOTKMX BOJIHAX ANA BCEX $3bIKOBbIX
cnyx6. Tenepb ero nNporpamMmbl Ha pyc-
CKOM f13blk€ MOXHO CNyLaTb TOJIbKO Ha
canTe ctaHuum (nctouHuk — URL: http://
www.rtve.es/alacarta/audios/emision
-en-ruso/ (23.10.14)).

KOPESAl. PaguocTtaHumsa "KBS World
Radio” Ha pyCcCkOM f13blke B 3MIMHEM CE30-
He TPaHCnpyeT eXeaHEeBHbIE NPOrpaMmbl
¢ 13.00 Ha yacToTe 9645 kl'y, n c 18.00 —
Ha yacToTe 7235 kL, UX NPOJOIXNTENb-
HOCTb — 0AMH Yac. B 02.00, 06.30, 10.30,
14.00 n 17.30 exxegHeBHoO, B 21.30 (kpome
NATHYLbBI) TPaHCNMPYIOTCA CchneumanbHble
YKOPOYEHHbIE BbINYCKN A1 MOCKBbI W
MoaMOCKOBbst Ha YacToTe 738 k'L, — ceTb
"World Radio Network" (ncto4ynmk — URL:
http://world.kbs.co.kr/russian/about/
about_notice_view.htm?No=11601
(23.10.14)).

MOJIbLWIA. "Monbckoe pagmo” Ha pyc-
CKOM f13blke B 3UMHEM Ce30He BeLlaHus
BHOBb TpaHCAMpyeTcs B 3dupe, TONbKO
Tenepb Ha CPEeAHEBOJIHOBOW 4acToTe
1386 «kl'y. Bpems BewaHus — ¢ 17.00 go
17.30, MoLLHOCTb NepeaaTymka — 75 kBT.
OH pacnonoxeH B CutkyHae (Jlutsa).
Mpeanonaraetcs, 470 nepepayqn o6ynyT
ChbllWHbI B KanMHUHIpaackon v J1eHuH-
rpagnckoii obnactax Poccuu, B Benapycu n
Ha 4YacTW YKPaMHCKOW TeppuTopun, a
TakxKe B cTpaHax bantuu.

PYMbIHUA. Pycckas cnyxba "UNHTep-
Pagvo PymblHUK" n3MeHWNa CETKY Bbixoaa
B 3Mp CBOMX NPOrpamMm Ha HOBbLIV BeLLa-
TenbHbIM Cce30H. [MepBas nepepaya AoHsA
OyneT no-rnpexHemy Mosiy4yacoBOW, C
05.30 go 05.56 — Ha yvacToTtax 7330 w
5940 (DRM) kl'y. Btopaa nepenava
6yneT Tenepb UMeTb MNPOLONXUTENb-
HOGTb MOYTM OAMH 4Hac M HOBOE BpeMs
Bbixopa B apup — ¢ 14.00 po 14.56 Ha
yactotax 11985 m 13860 klu. TpeTba
nepefaya AHS CTaHET MOfly4acoBOW — C
16.00 po 16.27 Ha vactoTax 9810 1 5930
(DRM) «T'u,

YKPAUHA. B r. [loHeLkKe Ha yacToTax
90,5 n 99 MIy, paboTaeT paguocTaHUus
"Pecnybnuka", KoTopas TpaHcaupyet
nporpamMmbl  POCCUNCKON pagmocTaHLmMm
"Bectn FM". Ha vactote 102,5 MI'y B
camonpoBo3rnawéeHHon JlyraHckon Ha-
poaHoii Pecnybnuke Bewaet "Kasaube
Paguo” na r. Anyescka.
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B r. [loHeuke Havan BellaHne Teneka-
Han "Hoeopoccua TB". B wTate kaHana
6ynyT pabotate 6onee gecsaTka KOppec-

Mosstansn LABANTAR N AATUN

AU AALTAR ol
HIdVIFIVIU nUoUUGIior U Uhiyd

TS T W,
UMW B PEervoHe, XypHanucTbl NAaHUpyIoT
OCBeLLaTh COLMANBHYIO XW3Hb FOPOAOB
HAonb6acca. CalT HoBOro TenekaHana:
http://novorossiatv. com/ (23.10.14)).
Tenekanan 6ynet cogepxaTtbca Ha 0o6-
poBONbHLIE NoxepTsoeaHua. Mpeanona-
raeTtcs, YTo BellaHue kaHana ByaeT kpyr-
NOCYTOMHLIM W REC
paHee nNpuHagnexaswmx YKPanHCKOMY
TenekaHany "1+17 (umcrtoyHmk — URL:
http://russkiymir.ru/news/150289/
(23.10.14)).

Xopouwero npuéma n 73! |

MO/ IIbHAY PEKJIAMVIA
Ycnosusa cm. B "Paauno”, 2014, Ne 3, ¢c. 7

— EK-R0603/170 — Habop
YUM-peancTopos — (eanHnupl OM —
eanHuubl MOM), Tnnopasmep 0603,
170 HomuHanos no 24/25 wT. —
950 py6.

— Ha6op YWMM-pe3ucTopoB, TUNo-
pasmep 1206 EK-R1206/168 —
950 py6.

— Hab6op 4WMM-pe3ucTopoB, TUMNo-
pasamep 0805 EK-R0805/169 —
820 py0b.

— HOBWHKA! Habop pesuctopoB
0805, Pap E6/Pan E12 — 280/540 py6.

— HOBUHKA! Habop pesucTtopoB
1206, Pag E6/Pap E12 — 360/660 py6.

— XWUT! Habop pes3nctopos: 171
HOMWHan, kaxaoro no 20 pesncTopos
EK-R20 — 1500 py6.

— HabGop petanein ALX007 ans
cbopkn TepmocTtata Ha DS18B20 u
ATmega8 — 640 py6.

— MporpammaTtop PIC-koHTpoON-
nepos u I°C (1IC) EEPROM EXTRA-PIC —
850 py6.

— Habop "Yactotomep 10 Ny —
250 MIy” — 750 py6.

— UndpoBasa wkana TpaHcuBe-
pa — 950 py6. ~

3BOHUTE! 3AKA3BIBAUTE! Mo
O6ecnnatTHOMY MeXAyropoaHemy
Homepy 8-800-775-65-78 ¢ 9-30
Ao 18-00 MSK,

no e-mail: zakaz@dessy.ru

WIn Ha caiiTe www.dessy.ru

Bynete B MockBe — 3axopute!
Bcerpa B Hannunmn Bechb (a 3TO CBbI-
we 850 HaMuMeHOBaHWIA) CNeKTpP Ha-
6opos. Arduino-Kit, "MACTEP KUT",
Ekits, Radio-KIT u KitLab. Mol
xaném Bac no apapecy: r. Mockea,
yn. bonbwaa MoutoBasa (Bxoa cC
Py6uoBckoii HaBGepexHoil), A. 34,
cTp. 6, opuc 23. Pagom cT. MeTpo
"AneKkrposaBoackas”.

* * *

FLCG "Bepéska”
MHOro®yHKLMOHANbHbLIA U3MEPN-
TeNbHbIN KOMMNEKC: YacTtoTomMep (4o
2 I'Tw), reHepaTop, U3MepeHne EMKOC-
TN, MHAYKTUBHOCTW, HANPSXKeHWst, Npo-
BEPKa KBapLEBbIX PE30HATOPOB.
www.FLCG.ru

ANopaboTka pagnonpuémMHuka
TECSUN S-2000. Yacte 4

XAUO JIOXHU, lrepmanuns/Poccus, r. laii OpeHbyprckosi o6.

FeHeparop kauawoweiil yactorel (FKY)
Ans uamepenunsa A4X

Ins kayecTBEHHOro npuéma AM- unu
SSB-curvanor g dunetpax N4 tpefivetca
AYX TpaneuymeBnaHOR HOPMBI C KPYThIMK
CKatamu 1 NJIOCKOW BepLIMHON, a B Y3Y —
poBHaa AYX. OAMHOYHBIM KoneGaTeNbHbI
KOHTYp o6napgaet konokonoobpasHomn
AYX, npu aTom NMbo ocnabnaeTcs BbICO-
KuWe 4acToTbl B Moaynsumm, nmbo Heno-
CTaTO4YHO MOAABNAAETCA COCEeOHWUI KaHan.
B npuémHuke S-2000 npuMeHeHbl He-
CKONbKO MHOIOKOHTYPHbIX GUALTPOB, HO-
MUHanbHas AYX KoTopbix OonxHa obec-
MeYnTb KOMMAPOMUCC MEXAY LWNPUHOWN
nonocsl nponyckaHus u usbupatenb-
HOGTbIO. HO NO pas3HbIM NpUYMHAM Ha 3a-
BOAE WX HE CMOrNn MNpaBWIbHO HAGCTPO-
uTb. lNpegynpexpgato, 4To nonbiTkM "no-
KPYTUTb Ha cnyx” NpuBeayT K pesynbtaty
He Nydle 3aBOACKOro, Tak Kak mpudimHa
JIEXNUT B CXEMHBIX PELLEHUSIX, U HA 3aBOLE
YMENo CcTapanucb PasHbIMM KOMMEHCU-
pylowmumn  apyr apyra HacTtponkamu
ncnpaBnTb HepocTaTkm B uenom. Jns
ncnpaBaeHnss NpuagTcs Kaxabln ysen
MPMEMHOro TpakTa HanaguTb No OTAeNb-
HOGTMW.

——————————————————————— :‘_,—> K yactoTtomepy
K4 Ocyunnorpad

PUTENIbHOro KoMmnnexkca 1 CHU3WTb Tpeﬁo—
BaHWA K ocuunnorpady W NOCTPOUTb
newésblidi BapuaHt KHY, nosxe nerko
MoaupuUMpyeMblit ANs pelieHns Apyrx
33024 B Halem x066u. KocreHHwii meTon
noapasymesaeTt, 4to Tpakt stopoin MY
(455 kl'u) uamepaem Hanpamyro ot NKY, a
ONs y3N10B Ha BbICOKOW YacToTe uam nep-
Bon MY Bocnonb3yemcss cMecutensmun B
NPUEMHUKE. TECTOBBLIM CUrHa B Ananaso-
He 455 kI'y, nocTynaeT Ha BXO4, NPUEMHN-
Ka, NEPEHOCUTCA BBEPX HA 4acTOTy nep-
Bow N4, a noTomM 06paTHO BHU3 HA BTOPYIO
MY. JaHHbIA cnocob nMeeT psg, HI0AHCOB,
KOTOpble PacCMOTPUM MNPWU BbINOJHEHUMN
aTux paboT. B pexmme npuéma SSB
MOXHO MOAKNIYUTL ocumnnorpad K
Bbixogy HY (LINE OUT wnm k rHeagy
rofioBHbIX TenedoHoB). MNony4nm ckBO3-
Hylo AYX Bcero npuémMHMKa, ero paxe
OTKpbIBaTbL HE Haao!

Cnegyet OTMETUTb, YTO C NPOCTLIMU (M
nelwésbiMn) LndposbiMU ocuunnorpada-
MU, B OTANYME OT MPOCTLIX aHanoroBbIX,
N3MepeHNs MOryT He nony4ntbcsi. O6y-
CNIOB/IEHO 3TO OrpaHWyeHHOM 4acTOTOW
KBAHTOBaHMUA. 0 9TON NPUYNHE HUXKHUIA
knacc undpoBbix ocunnnorpadoB B 60Mb-
LUMHCTBE CNy4yaeB He nMeeT Bxoaa X.

| |
i I
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I T Bxog Y
i i yaen
| | .
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I
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I : Bxog X
| mH |
! R2 Umir . —>{Bxop
U FMun i CUHXPOHW3 AL
l I
P |
Puc. 4.1

MpuHuMn namepeHns A4X cocTtouT B
TOM, 4TO Ha wccneayemblt 00bLeKkT
noaatoT CUrHan ¢ USBECTHOM 4acToToOM Fy,
M U3MepSI0T ypOoBeHb curHana U,,,, Ha ero
Bbixoge. [MoBTOpss 3Ty npoueaypy Ha
Opyrux 4actoTax B WHTEPECYIOLLEM HAC
[1anasoHe, MOXHO NOCTPOUTL rpaduye-
CKYI0 3aBUCUMOCTb Uy, = O(Fsx) — aTO M
ecTb AYX. 3TOT TPYA0EMKNIA PYHHOM NpPO-
Lecc He no3BoONsIeT GbLICTPO HACTPOUTH
Y3/bl, 0JHAKO €ro MOXHO YCKOPUTb aBTO-
MaTU4EeCKUM CKaHMPOBAHWEM 4acToTbl M
oToBpaxeHNneM roToBOro pesynbraTta
(A4X) Ha 9kpaHe, Hanpumep, OCLMIIO-
rpada.

CTOMMOCTb MBMEPUTENbLHBIX NPUOOPOB
ona ncenepoBaHms AYX Ha 4dacToTax no
100 MlNy, B HEckoNbkO pa3 npeBblllaeT
CTOMMOGCTb HalMX NPUEMHMKOB OAHHOIo
cemeiicTBa. Ho ecnm nonb3oBaTbCa KOC-
BEHHbIM METOLOM M3MepeHns AYX, MOoX-
HO PE3KO0 YNPOCTUTb KOHCTPYKLMIO N3Me-

Mpogonxexnune.
Havano cm. B "Pagno”, 2014, Ne 9—11

[ns peleHnst Hawwnx 3agay UCnosbay-
eM NpoCTelWwmniA BapnaHT M3MepuUTenb-
HOro KOMMeKca, CTPYKTypHasi cxema
KOTOpPOro nokasaHa Ha puc. 4.1. B Ha-
wem NKY BbICOKOYACTOTHLIN reHepartop,
ynpaensemblil HanpsxkeHnem (F'YH), Bbl-
pabaTtbiBaeT TeCcTOBbIM curHan. OT reHe-
patopa nNMNO06pPa3HOro Hanps>XXeHus
(FMH) ognH curHan ynpaenseT 4acToToM
['YHa, a BTopon — nocTynaeT Ha Bxofn X
ocumnnnorpada n obecneynBaeT pPasBepT-
Ky M0 3TON OCK CUHXPOHHO C U3MEHEHWEM
YyacToThl (pexum XY). Ha exon Y ocumnno-
rpada nocTynaet BbIXOAHOW CuUrHan
nccnegyemMoro ysna. lNpu aTom Ha akpaHe
dopmupyeTca naobpaxeHune A4X. Name-
HeHue yacToTkl ['YHa ot F,,,, 80 e ONpE-
nenseTca npenenaMmv U3MeHeHuss nuino-
o6pasHoro HanpsxeHns oT Uy 40 Uyaces
ycTaHaBnMBaeMbiMK pesuctopamu R1 u
R2. C y4éTOM paszHoi KomraekTauum oc-
umnnorpadoB NPeaycMOTPEHbl ABa Ba-
puaHTa NoMyY4eHUst YaCTOTHOW LiKanbl —
nmbo B pexxume XY, nubo 3anyckK UMnNynb-
COM CUHXpPOHM3aumn. LLIMpoko n3eecTH.Il
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ocuunnorpadp OCY-10 BrnonHe cnpaBuUTCA  MOCTbIO 4acTOTbl OT ynpas-
C Hallein 3aja4eit. NALWEro HanpskKeHusl, 4To
Ona namepenHnn AYX npm M3MeHeHUM  ynpoLlaeT "NpuBA3KY” 4acTo-
aMnAnTYObl BbIXOOHBIX CWUrHanoB Gonee Thl BbIXOAHOTO curHana k Puc. 4.3
40 pb 06bIYHO NPUMEHSAIOT NorapudmMmnye-  wkane X Ha dKpaHe OCUMNNIOo-
CKMIA peTekTop. Ang Hawwx paboT no- rpada. B Hawem ycTpoiicTee MN'YH pa6oTta-
cTtatodHo wuHTepBana 20...30 gpb. 370 eT HenpepbiBHO, Mo3Tomy Bxod INA
obecneunT ocumnnorpad ¢ AMHeNHbIM  (BbIBOA 5) COEOMHEH C 0OLLMM NMPOBOLOM.

MacwTtabom no ocu Y, 63 NpuUMeHeHus
Kakmx-nmbo [eTekToOpoB. BbipyyaeT TO
006CTOATENBCTBO, HTO B OONLLMHCTBE GNYy-
YaeB HacTpoMKa NOMOCOBOro ¢punbTpa Ha
HOMMHaNbHy0 A4X B nofioce NponyckaHus
(ka4eCTBO cUrHana) 04HOBpPEMEHHO obec-
NeYymT NacrnopTHOE NoaaBNeHNE NOOOUHbIX
KaHanoe (M36MpaTenbLHOCTL).

Cxema KM nokasaHa Ha puc. 4.2, oH
paccyYMTaH Ha Auana3oH CKaHMpOBaHWs
390...510 kl'y, npu cpefHeln yacToTe OKO-
no 450 ku. LleHTpanbHbIM y310M aBnseT-
ca YH, coGpaHHbIi Ha MWKPOCXeMe
74HC4046 (DD2), oHa cooepXXuT BCe y3nbl
Ansi noctpoeHus cuctembl PAMY. B eé
cocTtaB BXxoauT N'YH ¢ nuHelHon 3aBucu-

Tenen HanpsikeHusa Ha OY DA

MepemeHHbIMK pesucTopamu R5 n R7
yCTaHaB/MBAKOT MOPOroBbie HaNpsXXeHus
Uyace ¥ Upun, KOTOPBIE COOTBETCTBYIOT Fpa-
HULAM AManasoHa CKaHWPoBaHUS! Fya. U
Frun- MUHMMABHYIO BO3MOXHYIO PA3HOCTb
3TMX 4acToT 3agaéT peaucTtop R6, a noa-
6opom pesncTopa R2 M3MEHSAIOT Makcu-
ManbHYyI0 Ppa3HOCTb. Ha BbIxoaax noBTopu-

1.1 n DA1.2

bOPMMPYIOTCA NMOPOroBbLIE HAMPsXeHNs,
npensaputTensHo oTdunbTpoBaHHble RC-
dunstpamm R9C3 m RB8C2. Mpu HU3KOM
JNIOrN4eCKOM YPOBHE Ha BbIXOAE 3JIEMeEHTA
DD1.4 unterpatop Ha QY DA3.2 dopmu-
pYeT NMHEerHO HapacTalollee HanpsixxeHue
AN9 yrnpaBneHns 4yactoTom N'YH n paseepT-

ko X ocuwnnorpada. Mpu [ocTrxeHnn
CUrHana Ha BhLIXOAe WHTerparopa Hanps-
KeHna nopora U, Ha Bbixo[e komnapa-
Topa Ha QY DA2.2 dopmupyeTcs HU3KWIA
ypoBeHb, RS-Tpurrep (anementol DD1.3,

NN AY nanArmAUAATAA 4 LTAFRATAN L0
s LT NCECRIIINQC I UR ¥ VNG Jai U nia

4YnHaeT GopMUpPOBRaTL CNafalollee Hanps-
xenue. Auon VD3 WyHTUPYET pe3ancTopsl
R29 v R30 anAa yckopeHua STOro npouec-
ca. B ckaHupyowmx namepuTensHbIx Npo-
Leccax npucyTcTByeT obpaTHblil xon —
aTo "MEpTBOE" BpemMsa W ero CTOMT CoKpa-
TUTe. Mpu pocTuwxkeHun nopora U, cpa-
fHaThiraeT komnapaTop DA2 1 u RS-Tpur-
rep nNepeknioyaeTcs, WHTerpaTop CHoBa
dopMUpYeT HapacTalolwee HanpsxeHue.
Ycunutens curiana X DA3.1, kpome cur-
Hana ot [HI, yepes peauctopsl R18 MR19
nonyyaeTt HanpsxeHue cmeweHua U,...
M U, AMOAUTYAY CUrHana pasBepTiu
(macwTab no ocu X) yctaHaBnusaioT pe-
anctopom R23. PeaucTtop R33 (conpoTwBs-
nenve 1...10 kOm) sawmwaet Boixon OY
DA3.1 OT BO3MOXHbIX NEperpy3okx.
Mepwon nunooBpasHoro HanpsxeHus
(CkaHMPOBaHWA) 3aBUCKUT OT PasHULLl Ha-
npsixerns U, ... n U,,,..,, HO ecnn y ocumnno-
rpada HeT perynsitopa nnasHoi noa-
CTPOMKW BPEMEHW PasBEPTKKW, Nepuon
MOXHO NOACTPauBaTh NepemMeHHbIM pesu-
ctopom R30. Ha anemenTe DD1.1 cobpaH
BydepHbIi kackan ANd Nogayn curHana Ha
yacToToMmep. BbIXOQHOW pPE3NCTUBHLIN
penutens R10R11 ocnabnser curHan 8
AEeCATL pa3 u obecneymBaeT cornacosa-
HWE C PasNNYyHLIMU U3MEPUTENLHLIMY Ka-
benamun. Konpexcatop C6 crnaxwsaer
3TOT CUrHan 1 ymeHbluaeT BY-HaBOAKW Ha
Apyrve Beixoab TKY. 3nemenTt DD1.2
dopmupyet n3 umnynscoe NYHa TecToBbli
CUrHan, KoTopelidi nocne dgpunsTpaumm u
ocnabneHns NoAalT Ha WUCcnenyemblii
y3en. B 1o ke Bpems ¢ Bbixoaa RS-Tpurre-
pa Ha BTOpoW Bxopn (BbiBOA, 5) aToro ane-
MEHTa nocTynaeT BNOKWMPYIOWWMA CurHan,
4T0OLI 32 "MEPTBOE" BpeMsA TeCTOBbIA CUr-
Han oTcytcTeosan. Ecnw aTtoro He cae-

K BbiB. 4 DA1
» KBbiB. 7 DA1

naTb, Ha 9KpaHe ocumnnorpada B kaHane Y
NOSIBUTCS JIOXHbBIXA CUMHAI.

BbixogHoi curHan anemenTta DD1.2
MMEET NpAMOYronbHytlo dopmy (MeaHap)
1 B HALLEM CNyyae HenpuroaeH ans usme-
peHusa AYX, NOCKONbKy COOEPXUT MHOIO
rapMoHUYEeCcKnX cocTaBnsiiowwmx. Mpn Bbl-
XxoaHow yacTtoTte 450 kl'y, Ha BbiIxoge npu-
CYTCTBYIOT CMEKTpabHblE COCTaBnsoWLmMe
Ha yacToTax 1350, 2250, 3150 ky 1 BbI-
we. [lapMoHukM ¢ uyactotamm 910,
1820 k'Y, 1 Bbllle NPaKTUYECKN OTCYTCT-
BYIOT, TaK KakK BbIXOOHOM CWrHan mmeeTt
bOpMY CUMMETPUUHOIO MeaHapa (Makcu-
MajibHOE OTK/IoOHEHne — 1 %). na nony-
YeHusa curHana, 6aM3Koro K CUHyconaanb-
HoMmy, cnyxut LC-punnbtp C8L2COC10 ¢
yactoToir cpesa 600...700 kl'y. YTobbI
obecneunTb AOMNOMHUTENbHOE 3aTyxaHue



Ha yacToTe 1350 kl'y, napannensHo apoc-
Cento yCTaHoB/EH KoHaeHcaTop C9, koTo-
PbiAi COBMECTHO C HAM W MapasnTHOW EM-
KOCTbIO Apoccena obpasyeT napannenb-
HblA PE30HAHCHLIA KOHTYp HA aToW YacTo-

Ta UHa auwvnna chUU mnanurarauaTr nuarian
TS, Na DEAULE S RNy Tw By S WY naa

CUHYCOMAANLHOW ¢GOpMbLI C pasmMaxom
okono 2,8 B. Ana wuccneposanus AYX
YCTPOWCTB C BLICOKMM MMNEAAHCOM npea-
HasHaueH "Bowixog 17. Ecnu nnanupyetcs
akcnnyatauma MKYH coBmecTHO ¢ nam-
NOBbIMW YCTPOWCTBAMWU, KOHOEHCATOpP
C14 ponxeH OblTb BbLICOKOBONBTHBLIM.
"Boixon 2" ¢ BLIXOOHLIM CONPOTURNGHUEM
1,8...2,2 kOM npenHasHayeH gna muccne-
A0BaHWA Nbe30dUNLTPOR, YCTPOWCTB Ha
TpaH3MCTopax, UMeIoLLUX Takor CpenHuin
nMmneaaHc. bes Harpysku pasmax BbIXxog-
HOro HanpsxeHuss — 500 mB.

He ckasaHo. BaxHylo ponb urpaet Kade-
CTBO KoHAeHcaTopa C15. Jlydywe Bcero
MPUMEHNTb MNAEHOYHBIN, NOOON OKCUAHLIN
WA KepamMunyeckumii manorabGapuTHbIN
(SMD) HenpuroagHel. B kauecTBe komna-

naTanan (NATD 1 a0 NMATD D) sanuriin nasan_
HAIURUD (a1 Fl e e UmnU HiIuviiis

HAaTL QY, Yy KOTOPLIX YCUNEHWe Ha YacToTe
1 My, He meHee 20 gb. Mukpocxema
LMC6482 okasanachk noaxoaauwiei. Mpu
npUMMeHeHun "HacToAwMx” KomnapaTto-
poe LM339 unu TLC372 mexay Bbixona-
MW U NUHWE NuTaHWa noTpebyeTtca ycTa-
HOBKA PE3UCTOPOB CONPOTUBNEHUEM
2,2..47 kOm.

Ha uactote 450 kl'y Noabopkoin KoH-
peHcatopa C9 ycraHaenueawT Gopmy
BbIXOZHOIO curHana, Hanbonee 613Kyt K
CUHycougansHon. B3ameH MOCTOsIHHOrO
KoHAeHcaTopa C9 MOXHO NPUMEHUTL NOJ-

—‘ Puc. 4.4
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CnepnyeT nNpeaycMOTPEThL 3TOT KOHAEHca-
TOp COCTaBHbIM — U3 ABYX-TPEX KOHOEH-
caToOpoOB, COEAMHEHHBLIX MapannenbHo.
CrabunbHoCcTb YacToThl MYHa 3aBucuT oT
Ka4yecTBa 3TUX KOHAEHCATOPOB W PE3NCTO-

e MaaTnsiy UanA AINEEALIATL AL o
POG. 1CSTOMY Ha4l NpyYiMeShHWvTL KOHA4CH

catopsl cepuii K71-7, FKP2PP (koMnaHum
WIMA) unu kepamuyeckue ANs nosepx-
HOCTHOrO MoHTaxa ¢ TKE NPO. MNoaoiayT
1 "gpesHue” cNofsiHble KOHOEHCATOopPL!
cepun KCO, Ha nnaTe ANs HWUX HaWneTcs
mecTo. [NoCTOSHHBIE Pe3UCTOPLl — TONb-
KO METaNNonieHoYHbLIe, Hanpumep MNT, ¢
nonyckom 5 % wnu nna NOREPXHOCTHOro
MOHTaxa ¢ aonyckom He bonee 1 %. MNoa-
CTpoe4Hble pe3ucTopsl R16 n R17 gonxHel
ObiTb "3akpbiTOro™ Tuna (Bourns wnm
PIHER), MHoOroo6opoTHble pe3unucTopsbl

cepun Cl15-2 Toxe NpUrogHsbi.

Bce yanbl KY nuTatoTtca ctabu-
M3MPOBaHHLIM Hanpsixennem +5 B | TKY Brx. 1 ~ Ocuunnorpac
oT crtabunusatopa DA4. [poccens : L i Bxop Y
L1 nopmaBnsieT nomexm, KoTopble 11 C C1 c2
MOFYT MPOHWUKHYTb OT CETEBOro 1000T220
MCTOYHMKA nuTaHus. MoTpebns- O6Wuil +— . OByl
embln FKY Tok — okono 18 MA. Box. X

MpU UCCNemoBaHUU PasANUHbIX BIX. 701 R133x Bxog X
YCTPOMCTB, Hanpumep, CIOXHbIX Buix. 2 —=ty
MacCMBHLIX  GUILTPOB, MOXET
noTpe6oBaTLCS CUrHAN G GONLLINM 1Rg
YpOBHEM. B 9TOM Ciyyae HYXHO Pyc. 4.6 K

YCTAHOBUTb AOMONHNTENbHBIN YCU-
nutenb Ha OY, cxema KOTOpOro rnokasaHa
Ha puc. 4.3. Tpebyemoe ycuneHne 6e3
MNCKaXeHNs YCTaHaBAMBAIOT PE3UCTOPOM
R5. PeancTtop R1 obecneynBaeT cornaco-
BaHue ¢ ®HY 1 nosTomy ero conpoTuene-
HUEe U3MeHsITb He cneayeT. lNoaknioyalT
ycunuTenb B pa3pbiB NPOBOAHWMKA, OTMeE-
YEHHOro Ha puc. 4.2 kpectoM. MpumMeHns
3TOT yeunutenb, B N'KY MOXHO YMEHbLLNTb
conpoTuBfieHMe pe3nctopa R21 pgo
330 Om, a R22, R26, R32 moryT ObiTb
noBbIMKU.

K4 cobpaH Ha MakeTHOM nnaTe pas-
MepamMn 80x120 MM C MeTanIM3npoBaH-
HbiMW oTBepcTusiMu. OHa nokasaHa Ha
puc. 4.4 n puc. 4.5. lNepemeHHble pe-
3UCTOPLI MOTyT 6bITh NI0H6Oro TMNa. Pesnc-
Top R26 XenaTenbHO NPUMEHWUTb G NO-
rapudMmnyeckon 3aBUCUMOCTLIO COMNPO-
TUBNEHUSI OT yrna NoBOPOTa OBMXKA, Tak
Kak Mbl 6yaem paboTatb 1 NpY 04EHb Ma-
NbIX BbIXOAHbLIX cUrHanax. OKcnaHble KOH-
heHcaTopbl — MMMNOPTHbIE, OCTaNlbHble —
Kepamumyeckue, ecinm 0 HUX aanee HUYero

Insa npoeepkn N'YHa Ha ero Bxopn, IN
nogaroT HanpsikeHwe 2,5 B (0T nnHum
nutaHua 5 B 4Yepes BcnomoraTesbHbIn
peaucTtop conpotueneHnem 1 MOm B
coyeTaHun ¢ pe3nctopomM R4). [Buxok
pesucTopa R17 ycTaHaBnnBealoT B Cpea-
Hee noJioxeHne n pesnctopom R16
yCTaHaBnMBaloT YyacToTy 455 klu. Ecnun
3TO He MNosy4yaeTcs, ABUXOK pesncTopa
R16 BO3BpaLWalOT B cpeaHee nonoxe-

CTpoeyHbli. MHAyKTMBHOCTL L2 — cTaH-
DApPTHBIA cNaBoTOYHbIA APOCCENDb, C aK-
TUBHBIM conpoTueneHnem MeHee 30 Om.
B 3aknioyeHre npoBepsitoT CTabubHOCTb
aMnNAnTYAbl BbIXOAHOMO CUrHana no BCeMy
ananasoHy, B ananasoHe 440...465 kl'y He
DOJIXHO OblTb HUKAKNX 3aMETHbIX U3MEHe-
HWI pasmaxa curHana Ha 9KpaHe ocuumn-
norpada.

[eHepaTop DD2 pearvpyeTt Ha CuUrHan
Ha Bxoge IN (BbiBo4 9) NMHENHBIM U3MEHe-
HWUEM HACTOThl TONLKO NPU HAMPSXKEHUN OT
1 0o 4 B, N0OSTOMY HaA0 NPOCNeauTb, YTO-
6bl HanpsiXeHWs U, U U, ObIn B 3TOM
nHTepBane. Peanctopom R16 yctaHasnu-
BalOT AManasoH nepectpoiikn 'YHa, a pe-
31MCcTOpOM R17 cmewatloT ero BBepx wman
BHM3 N0 YacTOTE. B AOKYMEHTAUUWN Ha MUK~
pocxemy 74HC4046N ykasaHo, 4TO npu
conpoTuBneHun pesnctopoe R14+R16 u
R15+R17 no 5...10 kOm TKY BCcTpo€HHOro
reHepaTopa 6aM30K K Hynio. Moatomy npwm
3TUX 3HaYeHUsIX NoABGOPKOA KOHAEHCATO-
pa C1 ycraHaBnuBaioT 4yacTtoTy 450 klu.

HMe u nogbopkon koHaeHcaTopa C1

nonyyalT 6onee 6AM3Koe 3HayYeHue

4acToThl, @ pe3ucTtopomMm R16 nonyyaioT
TOYHOE 3HayeHwe.

Ha sToM aTane cnenyet NpoBepuUTb
cTtabunbHocTb [YHa. Cnyctss 30 MuH
nocne namku n4yepes 10 MUH Nocne BKIO-
YeHUs NMUTaHWA 4YacToTa [ONXHA ocTa-
BaTbCs B npepenax *100 'y B TeuyeHue
5 MUH. Yepe3 HEeCKONbKO AHen Bce 3ane-
MeHTbl "npmxmBaioTca”, y moero N'YHa B
CMNOKOWMHBIX KOMHATHbIX YCNOBUSX (C KOH-
peHcatopom C1 — K71-7B 4000 nd) un
6e3 0C0o6bIX KOHCTPYKTMBHBLIX MEpP yXon4
4acToThl 3a CYTKM He npeBbiwaeT 50 Iy (B
cpenHem 3a 4yac). KpaTkoBpeMeHHO MO-
ryt OblTb MeaneHHble GnioKTyauum ao
50 Iy B Teyenne 1 muH. Ana nccnegosa-
HUA GUNLTPOB B HALLMX NPUEMHMKAX 3TO
6onee 4em OOCTATOMHO W Nyylle, YeM y
MHOMMX HEAOPOrNX NPOMBILLIEHHbIX aHa-
JIOrOBbIX FEHEPaTOPOB.

Mpoeepka paboTtocnoco6HocTn FKY

[lo NnpoBefieHUa N3MepuTenbHbIX paboT
C NPUEMHUKOM PEKOMEHAYIO Moynpax-
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HATLCA C MPOCTLIMU OGbLEKTaMM, Hanpu-
Mep, LC-KOHTYPOM C pe30HAHCHOIi1 4acTo-
TOM 450 KL, NN KEPAMMYECKMMW Pe30Ha-
Topamu Ha yactoTbl 429...485 Iy, o1 MK
nay. MHayKTMBHOGTL KAaTYLLKWM KOHTYpa Mo-

2N nn BOMN saelo
(e LV 0 e L

KOHAgHcaTopa onpeaensioT no dopmyne
C(n®)=125158/L(mklH). Xopowas "mara-
3UHHaA" KOMBUHaAUWA — APOCCEenb MHAYK-
TMBHOCTBLIO 100 MKITH 1 ABa KOHAOEHCaTopa
émkocTtbio 1000 1 220 nd. Cxema npose-
AeHWs BKCNepumeHTa nokasaHa Ha
puc. 4.6.

OT NPaBUNLHOW KU TOYHOW HACTPONKYK
'KY n ocumnnorpada 3aBucuT pesynetar
3amepoB. HeT HW4yero xyxe, ecnn Bbl B
KOHLLe MHOro4acoBoi paboTsl 0bHapyxu-
T€ HEeCOOTBETCTBMSA MO MPUYMHE Henpa-
BUJIbHO OTPEryN1MpoOBaHHOIrO M3MepUTENb-
HOro KoMrekca.

MoaToMy NOAroTOBKY NPOBOAAT B Cle-
AyloLeM nopsiake:

— BkmwyaT NKY, ocuwmn-
norpadg v yactoToMep 3a non-
yaca A0 Havana paboT, 3aKpbl-
BAKOT OKHA W ABepu, 4ToObl B
KOMHaTe YyCTaHOBWNAChk Tem-
nepaTtypHoe pasHoBecue. He-
raTMBHO BIMAET APKOE CONHUe
B 30He pabouero ctona wam
MOLLHbIA OCBETWUTENbHLBIN Npu-
6op Hap MKY;

— nepeknioyatens SA2 yc-
TaHaBNMBaT B pexum "Ha-
CTpOMKa" (HaCTOTOM YyNpaensaem
BPY4HYI0);

— OBWXKW pe3ncTtopos RS n
R7 yctaHaBnvBaloT B cpeaHee
NoNOXeHue (AnanasoH KayaHus
yactoTel okono 50 kly);

— 4acTOTOMEP NOAKMOHAIOT
K COOTBETCTBYIOLLEMY BbIXOOY
MKY n XOyT HECKONbBKO MWUHYT
[0 yCcTaHoBNeHwWs ctabunbHOn
4acToThl (yX04 4acToTbl He
Gonee 100 Mu);

— B NONOXeHWn nepe-
kniovatena "Fa..” pesnctopom
RS yctaHaBnuealoT BEPXHIOWD, a
B nonoxewun "F,." pesncTo-
pom R7 — HWXHIOIO 4acToTy
AvanasoHa kavaHusa., 3T yac-
TOTbl 00bIMHO BbIGMpalOT pae-
HOYAaNEéHHLIMW OT XKenaemon
LEeHTPanLHOM 4acToThl;

— Ha ocuunnorpade no ocu
X ycTaHaBnuMBaloT noavuMn (Ha
Kpalo aKkpaHa) 4aCTOTHLIX METOK
ana Fuae WM Fuae ECNKM y ocumn-
norpadpa HeT Bxoga X, npuaeT-
€S UCNOMBL30BATbL PEXWUM BHELL-
Hel CUHXpPOHM3auuu. 3anyck
paSBépTKb‘I = NO HapacTawue-
My nepenaany,

— nepeknioyatens SA2 yc-
TaHaenueawT B pexum "Pa-
6ora”, U Ha JKpaHe NOABUTCH
TOYKa, KOTOpas MenJIeHHO ne-
pemMelaeTcs cneea Hanpaso U
BbICTPO BO3BpaLLAeTcs Hasaa.

Ana KOpPPEeKkTHOro mnamepe-
Hua AYX Hano TwarenbHo
BbIBPAaTh CKOPOCTHL CKaHWpPOBa-
HWsl. Y3KONonocHble GunbTpbl
TpebyloT BoNnbWero BpemeHu
ANS  YyCTaHOBNEHWS  MOJHOM
amMnnMTyabl Ha BbIXOAe, 4em
WwupokononocHele. Ecnu cka-
HWPOBaTb CAMWKOM BLICTPO,

Essrnmre
CMROCTL

AL AT
Cohite O7

T
AT

MOXHO MONY4YUTb HEAOCTOBEPHbLIE PE3YIb-
TaTbl. B Hawem cnyyae (M3MepeHue nbe-
30KepaMmyecknx GUNbTPOB Ha 4acToTe
455 kY 1 oBYXPEe30HATOPHOro KBapLEBO-
ro éunbTpa ¢ UEHTPanbHOW 4YacToTOW

Aonon 0 M) samusinm amun miaTe tan AT
WUNTT awv v Wy vmiuaAnU VivAUaviio vio Ui v

MansHOW  CKOPOCTM  CKaHWPOBaHWA
100 klu/c. Ecnu xoTUTE NpoBepsTL anek-
TpomexaHuyeckme SSB-bunbTpul Ha
yactoTy 500 klNy € KPYyTbIMKM ckKaTamu,
Hao CHU3WUTb 3TY CKOPOCTb B AECHATb pas,
HanpuMep, YMeHbIUTL AManasoH CKaHW-
poeaHua 40 10 kU U YCTAHOBUTL Nepuos,
ckanuporanua 1 ¢ (C15 = 10 mkd).

1OBaRlY

KoppekTtupoeka A4X BTOpOro Kkeapue-
Boro ¢punsTpa Ha wactoty 55845 kly

Mo NpuynHE HEeyAAYHbIX CXEMOTEXHU-
YECKMX peLleHnin BTOPOI KBapLEBbIN
bunbTp MmeeT Gonblioh npoBan AYX,
Hanpumep, B MOEM NPUEMHUKE OH A0CTU-

WWWAAN |

(3 MmO Bupen
QW1 OHawn

ORM thitrmp
OHY dwnsio

ran 10...16 b B LeHTpe nonockl Nponyc-
KaHusi. 3TO cO34aET pasHble pasapaxalo-
lwve 1 Mellalolwme 3BYKoBble abdEKThI.
MpnyéM ypoBeHb CWUrHana cocenHero
kaHana 6bin gaxe Bonblie, YTO 3aTpyOHA-

N WAUAATEALIL IS FIFNIAALE (10 An Ao
AU RATCUITOTNNoIV HFMCIV nd odi Ry mGnnoiA

AwvanasoHax. He Bcem uutatenam Gyner
NOCWUNBLHO MOMHOE MCNpasneHwe W Ha-
CTpOWKa naeansHoM AYX B TpakTe NnepBow
Y. Tak kak ykasaHHbIA Nposan co3nasrt
npobnemsbl Npy NpoBeAeHU AanbHEerLWnX
paboT K NpKU sKCnyaTauum NPpUEMHKKA, A
onpofboBan pasHble BapUaHThl "Nepeoii
NOMOLLW C 3AKDLITRIMUI rAA23aMK” ¢ LIeNkLI0
NPeanoXnTe pPelleHne, kKoTopoe obec-
neynBaeT yCTpaHeHWe CaMblX OCTPLIX NPO-
6nem, He co3aaras Npu 3TOM HOBbIX.

Camoe npocToe pelleHne — Mexay
BbiBOogamu 1 (Bxon YMNY) n 22 (obpasuo-
BOoe HanpsxeHue 1,95 B) MUKpocxeMsbl
TA2057 ycTaHOBWUTb APOCCENb MHOYKTUB-
HocTbio 1...1,5 MkIH. Ha nnaTte npuémum-
Ka TaM YCTaHOBAEH pe3ncTop
1R105 CONPOTUBNIEHNEM
2,7 kOm. Takas pnopaboTka
HACT HECKONLKO NONOXUTENb-
Helx addekToe. Bo-nepebix,
BXOLHOW TOK CMELLEHWS (2 MKA)
AnddepeHunaneHoro ycunm-
Tensa (BeiBog, 1) cospaean Ha
aTOM PEe3nCTope HanpsxeHue
cmvewenns 5,5 mB. C yyétom
TOro, 4TO BXOAHOW AWHAMW-
4Yecknii awanasoH 3TOro ycu-
nutens Bcero okono =10 mB, ot
HEero ocTanachk TONLKO NONOBU-
Ha, T. e. "yTepsHbl” 6 6. Bna-
henbuam apyrux NpuéMHUKOB,
rae K BelBOAY 1 3TOW MUKPO-
CcXembl NOAKNIOHEH PuNLTP Ha
4yacToTy 455 kU, HANO YCTaHO-
BUTbL OPOCCENlb MHOYKTMBHO-
ctbto 4,7 mIH mnu LC-koHTYp,
HACTPOEHHbIA Ha 3Ty 4acToTy.
Bo-BTopbiXx, B OONbLWWHCTBE
CNny4yaee [ABYyXpe3oHaTopHble
kBapuesble GUNLETPBI Ha Yac-
ToTy 55845 kl'y TpebyoT ak-
TUBHYIO HArpy3ky conpoTuene-
Huem 1...5 kOMm ¢ manoih ém-
kocTeio (0,5...2 n®). Bxopg
avddepeHumMansHoOro ycunm-
Tens (BbiBOA 1 MWKPOCXEMBI
TA2057) umeeT BXOAHYIO M-
KOCTb HaMmHoro fonblue (nNpu-
mepHo 5 nd). EE& wacTtuuHo
KOMNEHCWMPYET YCTaHOBNEH-
HbliA gpoccenk. ocne Takown
"nepesoil noMmowmn"” HepaeBHO-
mepHocTe AYX B nonoce npo-
NyCKaHWaA YyMeHblunacb Ao
3 nB, a yporeHb curHana B
nonoce nponyckaHua yeenwn-
yunca B 2...4 pasa. B peayne-
Tare cTan chblWeH WyM "nycTo-
ro” adupa — NpUEMHMK cTan
Bonee "npospadHbiM”,

Y1obbl "cnenciM” yuTaTensam,
HE UMEIOLLIMM BO3MOXHOCTH M3~
mepuTb AYX, natbk oueHky ad-
GEeKTUBHOCTH Halen "nepeom
nomoLM”, nNpueeny akcnepu-
MeHTanbHele pesynbTatbl W3-
mepeHua A4X. Ha Bcex usobpa-
XHEHWAX 4acToTa ckaHupyeTcsa
3epkanbHo OT 55861 'y (cne-
ga!) no 55829 klu (cnpasa!),
ueHTpanbHas  4acrtota —
55845 kl'u, macwrtab passeépr-

Cumxp. X
Tl —



kn — 2 kl'u/nen. Nepeoe namepeHne A4X
NPWEMHMKA C 3aBOACKMMUN PErynupoBKa-
MU Jano Takoe kpacuBoe M3obpaxeHue

(puc. 4.7).

Bpone vpeanbHaa AYX — © nnockoi
Boaniianai tanaunia 15 vl Ha ars Aea
sepiunHeH WwnpuHo# 15 kMy. Ho a1o cka

3anock NonHeIM obmMaHom! Yc-
TAaHOBNEHHbLIA BLIXOAHOW CWr-
Han ¢ Beixoga MKY 6bin cnvw-
KOM BONbLIMM W NEepeBeén ycu-
nmtens MY B mMUkpocxeme
TA2057 (nocne kKBapuesoro
dunbTpa) B orpaHuyerue. MNoc-
ne yMeHkLIeHUs REIXOAHOrO
curHana KY scnneina secs
"cTpawHaa” npaeja (puc. 4.8).
3anomMmHuTe 3TOT YPOK, BCerga
BaXHO NpoBOOWNTE TAKWE M3Me-
peHua B NUHERHOM pexume
BCEX Y3N0B. AMNAUTYAA TECTO-
BOro curHana sbibpaHa npa-
BUJIBHO, €Cnv Npu e& n3meHe-
HUM BcaA AYX nponopuuo-
HalbHO MEHSAETCH Ha 3KpaHe n
BEPLUKWHLI He "CxumaloTea”.

Ha vwactote 55841 kluy, npu-
CYTCTBYET OCTPBIA MUK LWKWPK-
Hoi 2 k'Y (no yposHio -3 AB).
Ho y Hac nonesHeln curHan
pacnonoxeH B WHTepeane
2.4 kU OT UEHTpansHOW
yacTtoTel (*1...2 genexHvs Ha
akpaHe ocuunnorpadga), a Tam
amnnutyna B 2...3 pasa MeHb-
we (6...10 gB), 4yem Ha nuke!
Mocne nogxnioYeHna apoccens
C NPOBOJIOYHBIMW BbIBOAAMM
WHOYKTUBHOCTBIO 1 MKIH Gbina
nonyyeHa AYX, nokazaHHas Ha
puc. 4.9. Yxe Hennoxo, Ho
HEenocTaToK GUALTPa ¢ Takow
AYX — HECMMMETPUYHOCTL W
nposan go 3 A6 BOGnuan "Ha-
wen" UeHTPanbHOW YacToThl.

Mocne ycTaHoBKWM Apoccens
TOro e Tina WHAYKTMBHOCTLIO 1,5 MKIMH
AYX HECKONBKO BbIPOBHANACH (prc. 4.10)
W HalWw NoneaHblil curHan cran 6nMaok K
makcumymy AHX. CpaBHWTE C WCXOLHOW
cutyaumein! C ppoccenem WMHOYKTUB-
HocTbio 1,8 mklH AYX nokazaHa Ha
puc. 4.11. BWoumMo, MHOYKTUBHOCTE YKe
cnvwkom Gonbluas n eé AansHellee yee-
NUYEHWE NPUBOAWUT K yXyaweHuo AYX.
MoaTomy MOXHO NPeanonoXuThL, 4YTO On-
TUManeHaa WMHOYKTUMBHOCTb gpOoccend —
okono 1,2 mklH (peanctop 1R105 ocTas-
neH Ha MecTe). ITOT BapWaHT A npegna-
ral Tem, KTO He NnaHupyeT AankHewnLwwyio
nopaboTky Tpakta nepeon MY
55845 klM'u n namepeHunin AYX. K
COXdaneHWo, npocceb C TaKumMm
HOMWHaANOM ﬂpHDﬁpECTH 3a-
TPYAHUTENLHO. MOXHO YCTaHO-
BUTb NapannenbHo [Ba BbIBOL-
HbIX Apoccenss WHOYKTWUBHO-
ctbio 2,2 n 2,7 mklH. Ho wmx
NapasmuTHLIA PE30HAHC MOXeT
ObITb BGNM3KW 4ACTOTHI NEPBOWA
M4, 4To pact Henpegckasye-
Mblid peayneTart. [loatomy nyy-
e ycTaHoBUTk nocnenoea-
TEeNbHO ABa APOoCcCcens ¢ MHAYK-
TMBHOCTbIO 0,82+0,33 wnn
0,56+0,68 mklH. MoxHO, KO-
HEYHO, YCTAHOBUTbL MOACTPaun-
BAEMYIO KaTyLWKY WHAYKTUBHO-
CTW, HO 3TO yXe He "nepeas
MOMOLLL".

B cBO&M npuémMHMKe Ha NepBoOe BPEMS
B3aMeH pe3uctopa 1R105 g ycTaHoBMN
[pOocCcenb AN NOBEPXHOCTHONO MOHTaxa
nHaykTuBHocTblo 1,5 MkIH (puc. 4.12). B
peaynbTaTe nonydmnacek A4X, nokazaHHasn

pa mias A 12 M nnaann »
Ao Prit. . 1. P HpUOTH
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apupe” rpomMkocTb cnabbix CUrHanoB
yBenuymnacb B 2...4 pasa, a WymMbl U
NMOMEX1 yMeHbLIUAMCb. Ho ewé paHo pa-
[0BaTbCA, B NPUEMHMKE HAc XAET Lenbli
pAn clopnpu3oe. Tenepb MOLUIHbLIE GTaH-

A ATan anuaaTe Bnnan "wanTten"  arn
LFIVI Vidiiv QoY a0 UUATE mOUITRU (R

NPU3HaK HaNUYUA OrpaHUHEeHns
X0Ta Bbl B OAHOM W3 ycunute-
ner. 3arafovHubli perynatop
"RF GAIN" MOXeT 0T4acTW Bbl-
PY41Tb, HO KakK TONbKO Bbl NpOo-
LOonxaeTe CBOIO NPOrynky no
AuanasoHam, Hano Bynert cHoBa
MAMEHWUTEL ycuneHue, Ha voue-
nexHwe, y Bonee NpPocTeiX Npu-
EMHWKOB Takux npobaemM MeHb-
e 1M OHW ny4yLle CNpaensawnTCHd C
ﬂHHaMMKOﬁ CHUIrHanos, Hyem
3aeoackoi S-2000.

B ceasu ¢ nopaboTtkon cne-
AyeT oTMETWUTb, 4TO cpedwn pa-
OWO3NEMEHTOB, HaBepHoe, ca-
MbIMW "TAMHCTBEHHLIMW™ ABNA-
I0TCA KaTyLUKWU MHOYKTUBHOCTU U
apocceny. OHW OTAKYAIOTCA OT
APYrux 3NEeMEeHTOB TeM, YTO Ha
X QYHKUMOHWPOBaHWE BIUSIET
MHOXECTBO NPOTUBOPEYMBLIX
napameTpoe M $akTopos, KO-
TOpbIE CBA3aHbl C KOHCTPYKLM=-
e, marepvanom, pasmepom w
4acTo HE NONHOCTLIO WM3BECT-
HLIMWU CBOWCTBaAMM WMCNONL30-
BaHHOro marepuana mMarHuTo-
npogoAa, — OCTaHeTcs BCceraa
HekoTopas 3aragka. MNoatomy B
KaXOoM KOHKPeTHOM chnyvae
Haao pasobpatbea, Kakoh ua
napameTpoe (KpomMe MHOYKTUB-
HOCTW) ABNAETCA BAXHBIM.

B Hawem pagnonpuémMmHnke
NPUMEHEHb! TPW OCHOBHbLIX BU-
ha ppoccenei WnM kaTyluek
WHOYKTMBHOCTW. Bo-nepebix,
aTO ApPOCCENn ANsA YCTAaHOBKW B
uensix nuTaHis. Y HUxX MHAYKTUBHOCTL HE
AOMKHA M3MEHATLCS npwu Gonblwom no-
CTOAHHOM TOKE W AonyckalTca Gonblune
notepn no BY. Bo-BTOpbIX, KaTylwkwn
WHOYKTUBHOCTW ONA YCTAaHOBKW B CUIrHanb-
Hble uenn. OHW UMEKDT Manbie NoTepK Ha
BY v manyio 4yBCTBMTENBHOCTE K BHEL-
HUM MarHUTHBLIM K 31EKTPUHECKUM NONSM
(3KpaHMpOBKa M 3aMKHYTbLIE MarHuTonpo-
BOAbI). Vl B-TRETLWX, CTAbMNLHLIE KaTYLIKK
AN\ NoCTpoeHWd reHepaTtopos. N ecnu B
TEeKCTe KaTywka WHAOYKTWMBHOCTW Ha-
3bIBAETCA APOCCENEM, 3TO B NEPBYIO O4e-
peib UX TOProBoe Ha3BaHWe U HE 3HAYUT,
YTO Ha HUX HENMBL3A NOCTPOUTL
BY-dpunetp mnu reHepartop
X0TS Obl CpegHero Kka4ectea.
B Haweit nopaboTke BaxHe-
WKWM napamMeTpom ABnfeTcs
NoBPOTHOCTL, NPeACcTaBNsio-
was coboit GespazmepHoe
yncno Q, aBnaoWeecs cooT-
HOWeHWeM  WHOYKTUBHOIO
COMPOTUBNEHWUA [Opoccens
X = 2rnFL k akTMBHOMY CO-
NPOTUBNEHWIO p (CONPOTUB-
nexuio noteps): Q = X /p.

Tak kak y KOHOEeHCaTopoB
AOBPOTHOCTL HA HECKONLKO NO-
PAOKOB BLILLE, YEM Y KaTyLUeK
WMHAOYKTMBHOCTW, B LC-kOHTY-
pax no6pOTHOCTL B NEPBYIO
oyepeab onpenenseTcs Ka-
TYLUKON MHOYKTUBHOCTW.

CuHxp
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PAOWO Ne 12, 2014

LoBpOTHOCTL KOHTYpa rOBOPUT O €ro
nosoce NpPoOMyckaHua U pPe30HaHCHOM
conpoTmBneHnn. Hanpumep, ana Q = 56
Ha vacTtoTe F = 55845 kI Tako KOHTYP
MMeeT LWUPUHY MOoNOoChl NPONnycKaHus

AF = I:h"l =1 MM Enmnu moansanTooaTs Tow
v e SUAr nUUMU IS ITo 1A

Huqeckyw OOKYMEHTauuIio Ha apoccenu
Pa3Hbix HSFOTOBHTGJ‘IGP’I, Y BCcexX BUaWUmM
NMPMMEPHO OAHW W Te Xe undpbl — ana
apocceneil MHAYKTMBHOCTBI0 0,1...10 MklH
Q = 30...60 v penko nosbiwaetca oo 100.
M aBHO BMAOHA TeHOeHUWA, YTo mManoraba-
PUTHBIE OpPOCCeNn Ana NOBEePXHOCTHOro
MOHTA¥A HMMaKi0T r‘\mlecrgeuun MQI—II—.III\.‘I(\
0OBpPOTHOCTL, Yem Bonblumne apocceny ¢
NPOBONOYHLIMM BhiBOAaMU. Ho nobpot-
HOCTh LC-KOHTypa 33aBUCKUT HEe TOoNbKO OT
nobpOTHOCTK Bro 8NeMeHTOoB, a elé v oT
COMPOTUBNIEHMA WUCTOYHMKA CUrHana u
Harpysku. B Hawem cnyyae goBpoTHOCTL
Harpy>KeHHOro KOHTYpa Ha BbixoAe Keap-
uesoro dounsTpa okono 10, 4T0 B HECKONL-
KO pa3 MeHble 0OPOTHOCTU NPUMEHEH-
HbIX Apoccenei.

PaanoenaHocTu apoccenei, npuob-
peTéHHbIX aeTopom B 2014 r., NnokasaHsbl
Ha puc. 4.14. B npeanoxeHHoi gopa-
BOTKE XenaTtensHo MNPUMEHUTL BLIBOA-
Hble gpoccenu 1, MMEeloLWwre NPy HOMWHa-
ne 1,5 mklH Ha vactote 56 Ml po6-
poTHocTb 30...60. Y gpoccens 2 npu Ta-
KOW Xe UHOYKTUBHOCTU AOBPOTHOCTb HU-
xe — 20...40. JobpoTHoCcTb apoccens 3

(MURATA, cepua LQH32) npumepHo Ta-
Kasa xe, kak y 2, a y 4 (MURATA, cepus
LQH31) pobpoTHocTb 20...40 Ha yacToTe
56 MTY ToNbKO NPV Manon MHAYKTUBHO-
ctu (o 0,5 mMkIH). MpakTruiyecku He NpuU-

FARLLI B RASALIALIALILIY (TARaYy nnannanis &
TCAOHLI B DE30CHAHCHEIK UenNax Gpolienn o

W KMX PasHOBWOHOCTW, NOCKONLKY npeg-
Ha3Ha4YeHbl OHW ONna YCTaHOBKW B Uenwu
nuTaHua Ona 3awmuTtel oT nomex. K coxa-
NeHno, OHW Haule BCero npogawTcA B
marasmHax. Bce YKa3aHHble ApOCCenu
MOXHO HAWTKU NOA Pa3HbIMKU HAZBAHUAMM
W TOProBeiMKU mMapkamu, No3ToOMy CTOUT

Puc. 4.14;

NPUBA3ATLCA K UX KOHCTPYKLWK, @ He K
Ha3BaHWIO. BbiBOAHbLIE APOCCENN cneay-
eT BbibBMpaTb C BO3MOXHO 60SbLIMM
AOMYCTUMbLIM TOKOM WU C MUHUMAaIb-

HbIM COMPOTUBAEHUEM MPU AOMNYCTUMbIX
019 Hac pasmepax.

Xo4y 06paTnTb BHMMAaHWE Ha TOHKYIO
netanb B M3o0paxeHusax AYX. Mono-
XUTENbHbIE U OTPULATENbHbIE NONYBOJIHbI

MUAFLUANA M0 AMANATUAS Paaiiin
LFNdaia 0l aviiidid yac  pgagnoic,

camun no ceBe NponopuMoHansHLie, T. €.
KakK Bbl NMHERHbIE. DTO HE UCKaXEeHWe Unun
cMelleHne Hyna B ocuunnorpade. B
HepopaboTaHHOM NPUEMHWMKE BTOPONR
CcCMecuTenb No pasHbiM NprUM4YyMHam He MOo-
KEeT BblAaTb CUMMETPUYHbLIA CHUHYCOW-
DanbHbIA cUrHan Npu amnnuTynax, Tpe-
Byemeix nna HabnoneHua AYX.

B panbHeAwem Mbl HA4YHEM BTOPOM
aTan gopaboTok — MM NogpBeprHeTcd
Paguo4acToOTHAaA 4acTb, HTO I'IOTpEﬁ\fET
nonHoi pasbopkn npuémHuka. B uacT-
HOCTHK, YCMOKOWMM "HEepBHLIA" Bankoaep,
pasﬁepemcn ¢ cuctemoin APY B MUKpo-
cxeme TA2057 v Tpaktom nepsoit MN4Y. bes
ocuvnnorpada v 0TkanbpoBaHHOro 4ac-
ToTOMEpa yxe He obokaémcs — nopa
roTOBUTBCA K M3MepeHusam A4X.

wrTa
AN

Or pepakymun. CrnpapoyvHbLIE AaHHLIE
HEKOTOPKIX YNOMAHYTEIX B CTaThe paawoane-
MeHTOB HaxogsaTca no agpecy fip://
ftp.radio.ru/pub/2014/12/52000-4.zip Ha
Hawem FTP-cepsepe.

(Mpogomxkenne cnegyer)

NMpPpoOGHUK ANga NpoBepKU

OKCMAHDBIX KOHAEeHCaTOopoOB
B. KAJIEHAO, r. MuHnck, Benapycob

OTanynTenbHass 0OCOGeHHOCTb 3TOro rNpPobGHUKa — OTCYTCTBUE
CTPEeJsIOYHOro nHankaropa. Ero pyHkuuio BbINOsIHSET INHelika cBe-
TogmoAaos, o 4JinHe cBe4YeHusi KOTOpOﬁ MOJXHO OLeHUTb 3KBuBa-
JIEHTHOEe nocrnegoBaresibHoe conpotusneHne (3IC) okcugHbIX KOH-
AeHcaTtopos. B npobHunke npumeHEH Lyn, no3BoJISIOLNI NPOBEPsTh
KOHO4eHCcarTopbi 6e3 BbinanBaHus UX U3 MNnar.

Cxema npobHuka npvBedeHa Ha
puc. 1. OH COAEPXUT reHepaTop
MMMNyNbCOB Ha Tanmmepe DA1, 4yacToTa
KOTOPOro onpeaenseTcs ConpoTUBIEHN-
emM pesnctopa R1 1 EMKOCTbIO KOHAEHCA-
Topa C1. Mpwn ykadaHHbIX Ha CXeMe HOMU-
Hanax oHa npubnnanTenbHO pasHa
100 kl'u. C BbIxoga reHepaTtopa (BbiBog 3
DA1) nepemMeHHOEe HanpsXeHue 4epes
pesuctop R2 nocrtynaeTt Ha obmoTky Il
TpaHcdopmartopa T1. K BbiBOgaM ero
o6bMOTKM | noAakNoYaloT WCMbITYEMbIM
KOHOeHcaTop. HYem MeHblue y Hero AMNC
(Npw ykasaHHOW BbilWe 4aCcTOTe peakTuB-
HOEe COMpPOTMBNEHNE KOHOEHCATOPOB
émkocTblo 6onee 0,5 mkd mano), Tem
fonbliee WyHTUPYlOLee OeACTBME OH
OKasblBaeT W, COOTBETCTBEHHO, MEHbLUE
HanpsxeHne Ha o6moTke Il. 3TO Hanps-
XeHne 4epe3 koHgeHcaTop C3 no-
CTynaeT Ha BbINPSMUTENb C YABOEHMEM
HanpsixeHus Ha aumopax VD1, VD2. Bbl-
NPSMAEHHOE U CrNaXeHHoe KOHOEHCaTo-
pom C5 HanpsikeHve NofaHo Ha MHBEpP-
Tupyowme Bxogbl OY DA2.1—DA2.4,
KOTOPbIE BbIMNOAHAIOT GYHKLMIO KOMNapa-
TOPOB. Ha UX HEMHBEPTUPYIOLLME BXOObI

nocTynaeT HanpsXXeHne ¢ Pe3aNCTUBHOIo
nenntens R6—R10, noakno4€HHOrO K
MUCTOYHNKY 06PasL,0BOro HanpsxXeHns Ha
cTtabunutpoHe VD3. Bbixoabl komnaparto-
POB Harpy>XeHbl LENIMKU, coaepxaLimmmn
ceeTtogmoabl HL1—HL4 v nocneposa-
TeNbHO BKJIIOYEHHBLIE TOKOOTPaHUYMBAIO-
wme peamctopbl R12—R15. Yem "ny4we”
NpoBEPSIEMbIA KOHAEHCATOP, TEM MEHb-
we HanpsxeHwe Ha pesuctope R5 1 tem
MEHbLUEE YMCNO CBETOANOAOB CBETUTCS.
Mpo6HMK NO3BOJSISIET NPOBEPATb KOHAEH-
caTopbl EMKOCTbIO 6onee 0,5 Mkd.

B ycTpoicTtee NpuUMeHEH camopesb-
HbI Wwyn (puc. 2). Ero ocHoea — [aBe

R6 100 K R111k  ¢c7-C9
—{= -+
C5, C7-C9 0,1 Mk = EL/ ,:LCW
C10, C11 47 mkx16 B ce _L /N VD3 5B
0,1 mk KC133r \:l_ |:F311
XP1 €30,033 Mk VD2 96 )
T f ﬂ pA21 | HL1 77 '};g
Il C_L >—g$l>°0 8 @ ~~~}-+
VD1 Vi I 10 | N\
Cx | Il h 1196 ’IU Kl +U4—
n 1 11
i Y R13
— HL2 7
R7 2 4
XP2 R2 /:I 1k 14 /\ 470
R14
DA1 KP1006BM1 R8 3 HL3 777 70
R3 1« 1K U F\ 4
= R15
R9 DAZ4  |HL4 /}4 470
.
—| R10 HL1-HL4
c4 R4| 1k DA2LM324 | AN307BM
47 MKX 1K
x16 B




TpaneuneBnaHble NNAaHKU, U3rOTOBNEH-
Hble 13 GONbLrMPOBAHHOIO C ABYX CTOPOH
TekcTonuTa. K y3kMm KoHLam nnaHokK npu-
naveaioT LUBENHbIE UMb, LUIMPOKWE KOHLLbI
BMHTaMW NPUBKUH4YEHDI K -06pasHoi cko-

Se. Takaa xoHOTDYKLMA Wvna noasonasT
TGRdn AUNUI YR Wynia ndaoiiint

W3MEHATL PacCTOsIHME MeXy WUronkamu,
cagurasi n pasasuras ux. Lyn noaknio-
4aioT K Npob6HKUKY NpoBoAamMK, ANvHA KO-
TOpLIX He AomkHa npesblwaTte 30 cMm. B
aBTOPCKOM BapWaHTe NpyUMeHeHbl OTpes-
KW 3KPaHUPOBAHHLIX NPOBOAOCE OT Mano-
rabapuTHbIX FONOBHLIX TeNedoHOoB.

B ofHOM kopnyce. OnHaKo y Heé Toxe
MHasa LOKONEBKA, NO3TOMY npu 06enx
3aMeHax noTpebyeTca N3MEHNTb Pa3BOA-
Ky ne4yaTHOM nnatbl.

MpobHuk cobpaH HA neyaTHOW nnarte

a ARl rARABALILIAETS © ARUATE TR
vio Wliiol ripUodnnin U U Uandvl Gidpuno

CTEKNOTEKCTONUTA, HEePTEX KOTOPOW Mo-
kasaH Ha puc. 3. Co CTOPOHBLI NeYaTHbIX
NPOBOAHWKOB HEOBX0AMMO NPUNAaATL TPKX
nepemMblHKM M3 WM30NWMPOEBAHHOIO NpoBO-
na. OpgHa coeguHAeT BbIBOA 2 MUKpPOCXe-
mbl DA1 ¢ eé BbiBOAOM 6, BTOpas — Bbi-
BofA 11 mukpocxemsl DA2 c aHoaoM guona

“"L 90 >
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r |
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VD1, TpeTka — BbIBOOb! 2
n 13 (unm 6 1 9) Mmukpo-
cxembl DA2. B ycTpoiicTee
NpUMeHeHbl NOCTOAHHbIE
peancTtopel  MJIT-0,125,
noAacTpoeyHole — niobble
manorabaputHele. Ouoabl
VD1, VD2 ponxHbl BbITb
offA3aTensHO repmaHve-
BbiMK. MOXHO MCnonk3o-
BaTk niobble OKCWMOHbIE
KOHAEHCATOPbl G HOMM-
HaNbHBLIM  HanpsxXeHuem
He meHee 16 B. CgeTto-

anoabl — nobele KpacHo-

VBT VP2 R5C5
KXP1 | C&%SS?) o713 ro upera csevyeHus. lun-
R12 cs TalT NPOBHMK Hanpaxe-
KXP2—°CA 79;7 N Ra _?_ HMeM 5 B OT 3apsaHoro
9“9 |j f f YCTPOWMCTBA COTOBOMO Te-
IjﬂJR%O 00000 15 SH2 nedoHa.

TO oo o1 DA2 HL3, o HanaxwuBaHue Npo6HU-
C1 pat 10000000 ° e_f_% ka CBOOWUTCS K perynu-
10 _R8 o POBKE BbIXOQHOIO Hanps-
—T— R3 R%—”_6 \ @ C10 fLa _T_ 2+ g4 XEeHUs reHepartopa M yc-
oo 94 TaHOBKE 06GPa3LOBOro Ha-

c2 Ri ¢l = R15__ TTco
DVDOEHO ogTz—te NPSXEHUA KOMMNapPaTopoB.
BbIxogHoe HanpsixeHue
Puc. 3 reHeparopa [AOJIXHO 6bITk

TpaHcdopmaTop T1 BbINONHEH HA raH-
TeneobpasHOM MarHMTonpoBoOAE U3 dep-
pnTa, NPUMEHsSeMOM B APOCCENSX KOM-
neloTepoB. Ero paamepbl He KPUTUYHBI. B
ABTOPCKOM BapuaHTe AuameTp U AnuHa
"raHtenn” — no 5 mm. OB6mMoTKa | copep-
XuUT 12 BUTKOB nposBoga M3J10,2, a
o6moTka Il — 3 BuTKa npoBoaa MI'I'dJ ce-
ueHnem He MeHee 0,25 mm% TpaHc-
dopMaTop pasMeLLalnT Mexay Liyrnamu,
KaK MokasaHo Ha puc. 2, Ha 3TOT y4acTokK
noeepx MnaHok u TpaHcdopmatopa Ana
durKcaumn HafeBaloT 0TPEe30K TepMoyca-
XVBaeMOW TpyOKM.

B reHepaTope MOXHO WCMO/b30BaTh
Tanmep KP1006BN1 nnu ero 3apybexHblii
aHanor. KomnapaTtopbl BbINOJIHEHbI Ha
cueTBepEHHOM QY LM324. MoxHO npu-
MeHuTb K1401Y41 nnu cepumn K1401Y12,
HO cnenyeT MEeTb B BUAY, YTO Y HUX BbIBO-
Obl NMUTaHWsI PacrofioXeHbl MHa4Ye: Ha
BbIBOA 11 mopaloT nioc, Ha BbiBOA 4 —
MUHYC. [OonNycTUMO MPUMEHUTL MUKPO-
cxemy K1401CA1 — yeTbIpe koMnaparopa

Takum, 4T106bI Mpu pa-
30MKHYTBbIX KOHTakTax Liyna CBeTUIWCb
BCe cBeToauoabl. JToro pob6ueaioTcs
noacTpoeyHbIM pesmctopom R4. 3aTtem
KOHTaKTbI Lyna 3amblkaloT 1 NoaCcTPoeY-
HbIM pe3ucTopoM R6 pobueatotca nora-
CcaHus BCcex CBEToAMOMO0B. Ecnu aTo cae-
naTtb He yaaéTcs, To Npuagétcs noaobpatb
4MCNIO BUTKOB BTOPWUYHON OOMOTKM TPaHC-
dopmaropa.

OKCcuOHble KOHAEeHCcaTopbl C MOMO-
Wbio 3TOro nNpobHMKa MPOBEPSIOT Tak.
MNMoAaknioyaloT KOHAEHCATOP K KOHTaKTam
yna. McnpaBHbIMU MOXHO CHMTATbL KOH-
peHcatopbl émkocTtblo  0,5—10 MKD,
ecnn CcBeTAT Tpu cBeToauoda (0AuH
noraweH); émkoctbio 10—100 mMKD,
ecnu CBeTAT ABa cBeToAMoa (ABa nora-
WeHbl); émkocTblo 100—300 mkd, ecnu
cBeTUT OoauH ceeToamon (Tpu noraiwe-
Hbl); éMkocTblo 6onee 300 Mk®d, ecnn Hu
OOMH CBeToOMon He CBETUT. B npoTus-
HOM cry4ae KOHOEHCATOop HencnpaseH —
cKopee BCero, OH MMeeT MOBbILWEHHOe
anc. [

Boilwina B cBET HOBaf KHUra

BapteHes B. I'.

Danmuaa  mynna Danun, A

Fuuiern poAavHa fagy Yiks
yeckune ovepku. — M.: fopsivas nuHK
Tenekom, 2014, — 162 ¢.: un. — (Mac-
coas paguobubnmoTteka. Buin., 1284).

ISBN 978-5-9912-0432-3.

hd=r-

KHura nocsdaweHa 155-n ropos-
WMHEe CO OHS POXAEeHUS BblAAKLWEro-

CSl pYCCKOro Yy4€HOro, WHXeHepa,
n3obpetatens paguo A. C. lNMonoea.
MIMeHHO noatomy o0630p ero ges-
TENLHOCTU B OOKYMEHTAxX U matepua-
flax 3aHnUMaeT LLeHTpalbHOE MECTO B
KHure. PaccMoTpeHa ucTopunyeckas
ponb A. C. NMonoBa B n306peTeHUn
paauno, B TOM 4MCie 1 ero Nepsoro B
MUpEe AETEKTOPHOro npuémHuka,
3aMaTeHTOBAHHOIO He TONMbKO B
Poccuu, Ho n B CLUA, AHrnuu, dpaH-
uun, icnalnm v Leenuapuun.

PaccmoTpeHbl nctopuyeckne ata-
nbl  PasBUTUA  PaAOUOTEXHUKN —
3apoxaeHune (koHel, 90-x ropos XIX B.
no 1917 r.), 3aTeM O4YeHb BaXHbIW
COBETCKWIA Nepunoa 1, HakoHel,, TeKy-
wuin atan. ABTOPOM npennpuHaTta
nonbiTka NoABeAeHNS OCHOBHbIX NTO-
roe gsaguatm rogam pedopm, Ha-
npaBNeHHbIX HA BO3POXAEHWE paano-
3/1eKTPOHNKN B COBpPEMeHHOon Poc-
cun.

[ns wurpokoro kpyra yntatenem —
YUYEHBIX, WHXEHEPOB, acnmMpaHToB,
CTYAEHTOB, LWKONBHNKOB, PaAMnoIo-
Outeneil — BCEX, KOMY MHTEpecHa
UCTOPUS OTEYECTBEHHOW pagnoTex-
HUKMN.

Hay4Ho-TexHM4yeckoe n3aaresibCTeo
«Fopsyas nnHua — Tenekom»

Cnpaeku no Ten.: (495) 737-39-27,
WWW.TECHBOOK.RU
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BcTtpavBaembin
TOKa N HanpsiXeH

namepurtenb
mna Ha PIC12F675

B. BAJIAEB, r. Hanbunk, KabapaurHo-bankapus

lMpegnaraemoe ycTpPoOMWCTBO NpeaHa3Ha4YeHo /s YCTAaHOBKWU B
pasnu4Hbie perynupyemsie 6aokn nutanHusa. OHo oTtobpaxaer Ha
CBOUX CBETO4MOAHbIX MHAWKATOPax BbIXOgHOE HanpshkeHue 6noka n

TOK ero Harpy3ku.

‘I’Tnma MNOKRANACK HQQEIYHHMMOPTI-. no-
CTOAHHO KOHTPONMPOBATL BLIXOAHOE
HanpsaxeHWe 1 TOK Harpysku nabopartop-
Horo 610Kka NUTaHus, cpasy 6610 PeLeHo
BbIBOAUTb UX 3HAYEHUSI HA CEMNBIIEMEHT-
Hble CBeToAMOAHbIE UHAMKATOPLI. BO3-
MOXHasi afbTepHaTUBa — CUMBOJIbHbIE
XKW ¢ oBymsi cTpokamu no 8 unmn 16 cum-
BOJIOB, HO OHW AOPOrU U MNAOXO YNTAEMBI.
Eweé oaHum TpeboBaHneM Gbin 0gHOBpe-
MEHHBIA BbIBO/, HA MHAMKATOPbI 3HA4YEHMIA
HanpsixeHus W Toka 6e3 Kakux-
nmbo nepekniovyeHuii. Mo pasHeiM
NPUYMHAM FOTOBLIE PELUEHWS], Hali-
NEeHHbIE B nuTepatype v WHTep-
HeTe, MEHsl He YCTpOWnK, U 9 pe-
LIV CKOHCTPYWMPOBATL YCTPOWCTBO
CamMOCTOATENBHO.

BHewHWiA BMg npegnaragmoro
namepuTens nokasaH Ha puc. 1.
OH NO3BONAET M3MEPATh HANPAXe-
Hue ot 0 po 99,9 B ¢ auckpert-
HocTeio 0,1 BuTokoT0 009,99 Ac
auckpeTtHocTbio 0,01 A. YcTpoiicT-
BO coBpaHO Ha nnate pasmepamu
5762 MM U MOXeT BbITb BCTPOEHO
BHYTPb NpakTu4eckun nioboro nabo-
patopHoro 6noka nurTaHus unun
apyroro npwbopa, rae Tpebyertcs
NMOCTOAHHBIA KOHTPONb Hanpsxe-
HWUS W TOKA.

Cxema wuameputens uaobpa-
XeHa Ha puc. 2. OH cogepxut OY
LM358N, asa MHTErpanbHbix cTa-
6unusaTtopa HanpsaxeHna 78L05,

MukpokoHTponnep PIC12FB75-1/P (ca-
Mblil HEAOPOron W3 WMELWKXx [Oecs-
TupaspagHelin - AUM), pBa  peructpa
T7AHC595N n nBa ceMuanemMeHTHbIX CBe-
TOAUOAHbIX MHAMKaTopa. OHW MOryT BbITb
YeTbIPEX- NN TPEXPA3PALHLIMN.
Mi3aMepeHHoe 3Ha4yeHWe HarnpsiKeHus
BbIBOAUTCA Ha nHaukatop HG1, a Toka —
Ha uHamkaTop HG2. OgHOMMEHHbIE BbIBO-
Obl 9N1eMEHTOB WHAMKATOPOB MonapHo
o6bearHEHbl N NOOKIIOYEHBI Yepes orpa-

.
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HU4MBaloLme Tok peamctopbl R13—R20 k
BbIxogam pernctpa DD2. O6Lwime BbIBOAbI
paspsaooB MHAMKATOPOB MOAKMIOYEHBI K
pernctpy DD3. Pernctpbl coeguHeHbl no-
cnenoBaTensHo U obpasyoT 16-pasps-

LR A RRAranU I arianTn
Nyl Gaovin Uooiv PG Vi,

CUrHanamu ¢ TPEX BLIXOAOB MWKPOKOHT-
ponnepa DD1: GP2 (TakToBble MMMyNb-
cbl), GP4 (3arpyxaemsblii nocnegosartenb-
Hbl kof), GP5 (MMmnynbc BbiBOAA 3arpy-
JKEHHOro Koa Ha napannefibHblé BbixOoObl
perncTpoB). MHamMkauma — obbluHas am-
HaMuyeckas, NpU KOTOPOA paspsabl UH-
nmxn‘rgpog BENKIMAKITCH nnnunnﬂnun M=
nynscamm Ha Bbixoaax peructpa DD3,
HOopMUPYEMBIMU OOHOBPEMEHHO € NOSAB-
fieHueM Ha Bbixogax peructpa DD2 konos
Ansi oToBpaxeHus BO BKITIOYEHHOM pas3psi-
e HY>XHOW undpbl.

MHaukaTopbl HG1 1 HG2 moryT 6bITh
Kak ¢ 06LLMMM aHoJaMK, Tak 1 G 06LLMMK
KaToAamMun 31eMeHTOB Kaxaoro paspsna,
HO 06513aTenbHO 06a 0AMHaKoBbIe. B 3aBu-
CUMMOCTW OT 3TOro OO0MXEH ObITh BbiOpaH
COOTBETCTBYIOLUMIA BAPUAHT Nporpam-
Mbl MUKDOKOHTpONnepa — AV-meter
common_anode.HEX ana o6wmx aHo-
nos unn AV-meter_common_cathode.
HEX gna obwmx katogoe. MUMKPOKOH-
Tponnep ynpaenaetr WMHAWKATOPaMu
no npepsiBasnsm ot Tainmepa TMRO,
CNepylowmm ¢ nepruoaom 2 mc.

Bxogsl GPO w GP1 paGoTtawT B
pexume aHanorosbix Bxonos ALLM
MUKpokoHTponnepa. GPO wucnone-
3YI0TCA 415 U3MEPEHUSA HANPAXEHNS,
a GP1 — Toka. B Tpéx cTapwmx pas-
panax WHOWKATOPOB  BbIBOAATCA
U3MEPEHHBbIE 3HaYeHus. B mnagwem
paspage wHaukatopa HG1 nocTo-
AHHO BbiBefeHa Byksa U (npuaHak
V3MEPEHNS HANPAXKEHNd), & B TOM Xe
pazpsge nuamkatopa HG2 — Bykea A
(NpW3Hak uamepeHus Toka). B cnyyae
NPUMEHEHMA TPEXPA3PAAHBLIX WMHAW-
KaTOPOB HWUKAKWX W3MEHeHWiA npo-
rpammbl He TpebyeTcs, HO aTh OyKBbl
OTCYTGTBYIOT.

Y e T=T=0 ==V INT"]
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M3mepaemoe HanpsaxeHue nocTynaet
Ha MWKPOKOHTpONEp 4Yepes Oenvrelb
R2—R4, a nponopuMoHanbHoe n3mMepse-
MOMY TOKY HanpsikeHne — c¢ Bbixoga OY
DA1.1. Peanctop R12 BMecTe G BHYTpPEH-

LILARA OO ATLIL IR FILAM FIARA R ELAL P L LTI
Vi SauaF i noivi Ul VR URUn 1 plun

nepa npeaoxpaHsieT ero BXxoA, 0T BO3MOX-
HOW neperpy3akn (OY nutaeTcs Hanpsixe-
Huem 7...15 B). KoaddruumeHT yeuneHms
CHMAMaemoro c gartyukKa TokKa (pEBMCTOpa
R1) nanpsxeHus okono 50 3apaH peavc-
Topamu R6, R8, R11. Ero TouyHoe 3Hauve-
HWE YCTaHaBNMBAIOT NOLCTPOEYHLIM pe-
anctopom RE.

®HY R7C3 crnaxuBaeTt nynbcaumu
HanNpPsXXeHWa Ha HeWHBEPTUPYIOLWEM BXO-
ne OY. Bes atoro ¢wunsTpa nokasaHwud
npubopa "npbiraloT”. AHANOrNYHYI PYHK-
LMo BbINOMIHAET KoHAeHcaTop C2 B Lenu
n3MepeHns HanpsxeHus. Ctabnnntpox
VD1 sawwmwaet Bxon QY oT nepeHanps-
XeHus B ciydae obpbiea pesnctopa R1. B
KpaiHem cnyyae CTabuanTpoH MOXHO He
yCTaHaBnMBaThb.

Ocobo cnepyer ocTaHo-

yrnpaBneHus uHauMKaTopaMmyu MyTEM UX
NMATaHWS OT OTAEbHOrO WMHTErpasibHoro
cTabunmasaTtopa HanpskeHus DAS. Mome-
X1 0T paboTbl NpoLeccopa camoro MuK-
POKOHTpONAepa mMmano BAWAINT Ha pesynb-

TATLL LAALAAr LT
ATl MIOMODTHMW,

BLINONHAETCA C NpeABapuTenbHbLIM Nepe-
BOAOM MWKPOKOHTpONNEpa B CASAWWA
PEXMM € BBLIKNIOYEHHBLIM TaKTOBLIM FeHe-
pPaToOpOM.

MUWKpOKOHTpONNEp TakTUPYeTCA OT
BHYTpeHHero reHepaTtopa. R9C5 — uenb
YCTAHOBKM MWKPOKOHTPONNepa B Mucxon-
Hoe cocTosHue [lna ycTpaHeHusa nocnen-
CTBWIA BO3MOXHLIX COOEB MUKPOKOHTPON-
Nlepa B HEM BKJIIDYEH CTOPOXEBON Tanumep
(WDT).

Ha puc. 3 n306paxéH 4epTéx npo-
BOJHMKOB MeYaTHOM nnaTtbl yCTPOMCTBA, a
Ha puc, 4 — pacnonoXxeHwe aetanen Ha
Hel. Bonbluas 4acTb PE3VUCTOPOB U KOH-
neHcatopos — Tunopasmepa 0805 ans no-
BEPXHOCTHOro MoHTaxa. WckmoueHns —

TOAY FOY EOAMIIMAO A0 LAY
TR ROl ROMLUS Fig Nivia

62 |

BMUTbCA Ha uenn R5R10. B T

OTCYyTCTBME WN3MEPAEMOIOo

TOKa OHa CO3OaET Ha BXo4e
OY HavanbHoe cMmeLlleHne
okono +0,25 mB. be3 atoro
Habnopanacb CYLIECTBEH-

)

7N\

CrabunutpoH 1N4734A MOXHO 3aMeHUTb
OPYrMM C HanpsikeHnem ctabunmsauum
3...4,7 B. HeTblpéxpaspsaHble NHOMKATOPbI
FYQ-3641AHR-11 nnn FYQ-3641BUHR-11
(vHoekc A o3HavaeT oblwwMin katon, WMH-

novn OB ARG nunnl vnanunrn inaTtn
HORU O VUK dniUd ) RpdUnul U uoSid

cBeveHusa W BLiCOTOM 3Haka 0,36 (9 mm)
MOMXHO 3aMEeHWTb aHanorM4HbIMKW OPYroro
useTta. bes nameHenna nedvarHon nnatbl
nogonayT n TpéxpaspagHble MHOUKaTopPb!
cepwumn FYQ-3631 ¢ Takumm e nHoekcamm.

MNp1 HeoBXOAUMOCTIA MOXHO YCTaHO-
BUTL Ha 3TOK Nnate paxe WHOMKATOPSI
cepuu FYT-5641 unu FYT-5631 ¢ BeicoTOl
aHaka 0,56" (14 mm). B atom cnydae Bbl-
BO/AbI MUKPOKOHTPONEpA CleayeT BnasTe
B nnaty 6e3 naHenu, NpUMeHnTs Manora-
6apuTHblE MOACTPOEYHbIE PE3UCTOPLI, a
MHAMKATOPbL! YCTAHOBUTL NMOBEPX MUKPO-
CX€eM, CTOYMB MO Yrnam Ha HUXHEeR CTopo-
He Kopryca KaXa0ro no 4eTbipe BbICTyNa.

Jlns noaknio4YeHUs K yCTPOMCTBY BHELL -
HUX Llene NpUMeHEeHbl BUHTOBbLIE 3aXW-
Mbl. HacTo BO3HMKawowas npobnema c
N3roTOBMEHMEM faTumnka Toka (pesnctopa
R1) peweHa npumeHeHnem 6e3 BCSKOW
nepenenky WyHta npegena 10 A ot Mynb-
TumeTpa cepun DT-830. B kpaiHem cny-
4yae MOXHO U3roTOBUTb 3TOT PE3UCTOP U3
0Tpeska HUXPOMOBOM, a Nyylle KOHCTaH-
TaHOBOW NPOBOJIOKM.

Hasi HeJIMHEMHOCTb NpU K3- o MutaloT nameputens ot niwboro uc-
MepeHumn Toka meHee 0,3 A. \ TOYHMKA CTabMIM3NPOBAHHOIO Hanpsxe-
Y pa3HbIX 3K3eMMNISIPOB MUK- \ HUa 7...15 B. O6bpaTnuTe BHUMaHWE, 4TO
pocxem LM358N atoT ad- ~ o > MWHYCOBbI BbIBOJ, 39TOr0 WCTOYHUKA
deKT NposIBNSeTCa B pa3Hoi o COeaMHAeTCS C USMEPUTENbHbIM 3aXWU-
cTeneHu, Ho B NioBom cny- :z ql MoM "O6LL.", K KOTOPOMY MNoAKo4YaloT U
Yae MNOrpeLHocTb NpM Ma- MWHYG NGTOYHUKA, HanpsiXeHne KOToporo
NbIX 3HAYEHUAX N3MepPSEMO- cnenyeT uamepuTtb. 3axum "+U," coean-
ro TOoKa CNMLKOM BbICOKA. HSIIOT C MIIOCOM U3MEPSIEMOr0 UCTOYHU-
Mpu yctaHoBke R5 n R10 Ka, a Harpysky, TOK KOTOpOWM npeactomnT
yKa3aHHbIX Ha CXemMe HOMW- N3MepsTb, BKAKYAIT MeXAy 3aXnMamu
HanoB (OHM MOTyT BbITb NPO- "+U m L
NOPUMOHANBbHO W3MEHEHbI .-w/o Mpu Takom MOAKNIOYEHUN Pe3ynbTaT
NPy COXpaHeHWn TOro Xxe L N3MePEHNS HANPSIXXEHWS NPU Makcumanb-
COOTHOLIEHWNsA, Hanpumep, HOM TOKE Harpy3sKu rnosly4aeTcsl 3aBblLLUEH-
15 Om 1 300 kOm) norpetu- Puc. 3 HbIM Ha 0,1 B oTHOCUTENLHO HanpsxXeHus
HOCTb W3MepeHus Toka,
oBycnoBneHHas atum ad-
¢JEKTOM, Heé npeeblillaeTt O o O O
eauvHUUbLl MNagwero pas- R0 ° ——
papa. v i cooooo0oR1 ° - 9 or 000000 °1 160

Co BCEMW UMELLMMIA- @ Y0668 - 2 e . 1 7 e e
CAl Yy MeHsi aK3emnnspamu 8 Elg - = . HG1 I : I :
MUKpocxembl LM358N, a a) ® |a oR18 R15 s . o 2 . 6 < o
oHu npuobpeTtanuce B 5 & BPEEQ O Ao & = % 00870, 0 o B
Te4yeHwne nocnegHwWx geca- oo o -} o o o o a °? 8
TV NEeT B pasHbix MecTax, 5. ¢! icg® ° e °16 1o °8 9=I-L
HUKaKoi NoaBopKK ykasaH- ANg—r= o i o = 9 L gy o2%azs ot
HbIX PE3UCTOPOB HEe NoTpe- |° ° g O Clo o |—e R13 kg 30 C1:Ha

[+] =0 o o o i+ (<] o

6oeanock. Ho npu Heobxo- 4 s 5o 8 C?Qﬂ 01 _ Ba °1 _ 30 -
AUMOCTK cnejyet onpeje- S 5 o oo R12° © & i g & oo o000 o 5 o093
nMTb  MUHUMAnNbLHOE co- |o | i od I5° R4 od 50 012°
NnpoTUBNEHME pe3ucTopa - X o R7 ° 2 s hce
R10, npn KOTOPOM Ha WH- NS N\ ») ¥ ’ I:laz L—é}" ol - l&ﬂ I
aukatope HG1 B oTtcyTeT- & s T a o @ i) | @ =5 ¢ VD1 o RE
BE M3MepAemMoro Toka ) o o T T ? R10:|:|R1 T T T o
el cBeTaTCa Hyau, a
saTeM yeenuduTh ero B o Uy P+l 06w, -(7..15) By y+(7..15)B

1,5...2 pasa. A He peko-
MEHOYI0 B Lenax ynpotle-
HWUA KOHCTPYKLMW WNCKIIO-
YaTb 00bI4HO OTCYTCTBYIOLLME B NOA0OHbIX
ycTporicTBax anemeHTol C2, C3, R4, R5,
R10.

Xopowlass TO4YHOCTb M CTabMIbHOCTb
nokasaHui obecnedyeHa TakXe MONHbIM
OTAENEHUEM OT MUKPOKOHTPONNEPA OTHO-
CUTENBHO MOLHbIX UMMNYbCHbLIX Y3N0B

pesucTopbl R2 (M3-3a paccenBaemMomn
MoLHocTH), R13 (ana ynpouleHus pas-
BOJKM NMeYaTHbIX NPOBOAHMKOB), NOACTPO-
eyHble peancTopbl R3, R8, okCMAHbIE KOH-
neHcatopel C1, C6, C8. KoHaeHcaTopbl
C2 n C3 — kepaMunyeckme, HO UX MOXHO
3aMEeHNTb OKCWUAHBLIMWU TAHTANOBbLIMW.

Ha Harpyske. MNporpamMmMHbiM CNoco6om
3Ta NOrpeLIHOCTb YMeHbLUEHA B ABa pasa
(oo 0,05 B, 4TO MeHblUe AUCKPETHOCTU
oTcY€Ta HanpsixeHusl). Bo usbexaHue
YBEJIMYEHNSA 3TON MNOrpPELHOCTN CONpo-
TuBNeHue pesucTtopa R1 OOMKHO nexatb
B npenenax 0,007...0,014 Om.
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MporpamMmma MUKPOKOHTpoNNepa Hanu-
caHa Ha fA3blke accembnepa MPASM. B
Hayane WMCXOOHOro TekcTa MporpaMmbl
(daina AV-meter.asm), npunaraemoro K
ctaTbe, ampektuea ANODE EQU 0 npwu-

noauaanT noanouanuuni AMODE aunanna
CBavitact NEpCMCHHOW Anvowe HYNGS0C

3Ha4YyeHwe, 4TO COOTBETCTBYET NMpUMeHe-
HWIO MHAMKATOPOB G 0BLWKMM kaTogoM. Ona
nepexona K uHavkatopam ¢ obLWwum aHo-
A0M 0OCTATOYHO 3aMeHWUTbE B 3TON avpek-
Tuee 0 Ha 1. nocne 4ero 3aHOBO OTTpaHC-
NUpoBaTe nporpammy. Ho ecnu B npo-
rpamme Huyero Gonee He WM3MEHEHO,
NenaTk 3TO HeT HeoBXOAMMOCTU, NOTOMY
4YTO K CTaTbe MPUAOKEHLI NOTOBLIE 3arpy-
304Hble (HEX) dainel pna oboux Tunoe

VHAMKATOPOB, O YEM BbINO CKA3aHO BHILLE.
NHbopmauma o HeobXoaMMONn KOHDUry-
pauvv MUKPOKOHTPONNEPA, Kak MPUHATO
ans MynkpokoHTponnepos PIC, copepxuT-
Ccsl B 3arpy3ouHbix dainax, noaTomy npwm

AArnuara mearnaseeecs woiirharuma e e
SO P YSRG TRUT pdivivion RUNGEYI Y pduvin Yo

TaHaBNMBAETCA aBTOMATUHECKN.

HanaxwuesaHue npubopa BbINONAHAETCA
npeaensHo npocTo. MNMoaae Ha 3axum "+U,"
OTHOCUTENBHO 3axuma "O6LWL."” Hanpsxe-
HWe, HeMHOro MeHbluee npenena namepe-
HUA, U KOHTPOAMPYA ero o6pasuoBbiM
BOSILTMETPOM, NOACTPOBYHLIM Pe3UCTOo-
pom R3 cnenyetr nobuthkcs cOBNAASHWA
nokasaHuii uHaukaropa HG1 1 obpasuo-
BOrO BONLTMETPA. 3aTeM NOAKNIYAIT

Mexay saxumamu "+U," n "+1." B kKayecTBe
Harpysku pesncTop A0CTATOYHOM MOLLHO-
cTr conpotusnennem 0,5...2 Om nocneno-
BaTeNbHO C 00pasLOBbLIM amrnepMeTpoM.
PerynupoBkoii HanpsixkeHus, NoaBaemMoro
0+UK‘.I

UATALARALAGAINT  TAw
yuildndoariooand i 1UR,

6AU3KKNiA K Npeaeny n3amepeHusi, Ho MeHb-
we ero. MoactpoedHbiM peanctopom R8
ypaBHMBAIOT Nnokas3aHWA uHaukatopa HG2
1 o6pasuoBoro amnepmeTpa.

LA Anusasa
Ad  Jamviv

Or pegaxkumu. [porpamma MUKPOKOHT-
ponnepa umeercsa no aapecy ftp://fip.
radio ru/nnb/?ﬂjq}/!?!zymerng;sz Ha HAa-

e R R e v il

wem FTP-cepeepe.

KommyTtatop navenu ZIF
aANng nporpaMmmMmupoBaHu{

MUKpPOKOHTponnepos Atmel

A. ABAKYMOB, r. Tyna
B OTNMYME OT OMNUCAHHOrO B MOEW
ctatbe "KommyTaTtop naHenn ZIF gns
nporpaMmmMmpoBaHnsa MUKPOKOHTPONIEPOB
PIC" ("Pagmo”, 2013, Ne 11, c. 13, 14),
npenjaraemblii KOMMYTaTOp MNpegHasHa-
YyeH ONna yaoOHOro nogkloyeHus K npo-
rpamMmmaTopy MUKPOKOHTPOJINEepoB GupMebl
Atmel B kopnycax DIP. Kak 1 B HEM, NepBbIi

BbIBOZ, I0OO0ro MMKPOKOHTpONNepa Bceraa
BCTaBNsAOT B Nepsoe rHesgo eanHCTBEH-

yucnom BbiBoZOB (8, 20, 28 nnn 40) n ogn-
HaKOBLIM PACMNOJIOXEHUEM TeX U3 HUX, YTO
MCNOAb3YIOTCS A1 NPOrPamMMNpPOBaHns, B
TOM 4MCNe BbIBOAOB MUTaHUs U 0BLIEro
npoeoga. B Tabn. 2 nokasaHo, C kKakMMm
rHé3gamm naHenu ZIF-40 HeobGxoanmo
COEMHWUTbL COOTBETCTRYIOLLME LEenn npo-
rpammaTtopa npu ycnoBuu, 4TO MepPBbIi
BbIBOJ, MUKPOKOHTPO/IEPa BCTABJIEH B €&
nepBoe rHesao.

BbIXObl NEPEXOOAT B aKTUBHOE COCTOSIHUE.
Ha Bxogax OE2 4yeTblpEX OCTa/lbHbIX LUWH-
HblIX dopMMpoBaTeneln ypoBeHb OCTaeTcs
BbICOKMM, NO3TOMY UX BbIXOAbl HAXOASTCS
B BbICOKOMMMNEAAHCHOM (BbIK/IIOYEHHOM)
COCTOSIHMW M Ha NPOXOXOEHWE CUIHANO0B G
pasbvéma XP1 Ha naHenb XS1 He BAUSIOT.

[na NpaBUAbHOrO COeANHEHUS] BbIXOA-
HOW (4151 NPOrpaMMmMpyeMOro MUKPOKOHT-
ponnepa) uenn MISO ¢ nporpammaTopom
CNyXuT cenektop-mynbtunnekcop DAT.
CurHanbl Ha aapecHbIX BXOAAX 3TOW MUK-
pocxembl GopMupyeT WwnudpaTtop Ha OUo-
naxVD1—VD7 B 3aBUCUMOCTM OT NOJOXKe-
HUS! nepeMblikm S1.

HasBaHusi MoOnoXeHuid nepemblykm S1
npeacTasnaoT cobol YacTn Ha3BaHNN MUK-
POKOHTPONIEPOB, OTHOCHILLUXCH K COOT-
BETCTBYIOLLMM rpynmnamM CorlacHo 1abn. 1 um
Tabn. 2. Hanprmep, B nonoxeHun "2313"

Ta6auua 1 Ta6bauua 2
© Homepa BbiBogoB MK aons uenen o Homepa ruéza navenu ZIF-40 ans uenen
c - c _ _

E MwukpokoH- g 8 5 ﬂ &I g . £ Mm;poxecm 8 8 5 B.j 2 g .

Tponne « S TpONN @

& P P S|s|o ||k 1] > = P S|s |0 |x|g 15 =
AT9082313 AT90S2313

1 ATtiny2313 17 18 19 1 5 10 20 ATtiny2313 37 38 39 1 5 10 40
AT90S8515 ATS058515

2 | AT89S8252 6 7 8 9| 19 20 40 2 | ATB9S8252 8 7 8 g | 19 20 40
ATmegaB8515 ATmegaB515
AT90S8535 ATQ0SE8535
ATmegalé ATmegalb

3 ATmega32 6 7 8 9 13 11, 31 10, 30 3 ATmega32 5] 7 8 9 13 11, 31 10, 30
ATmegaB535 ATmegaB535
ATmega8 ATmega8
ATmegad8 ATmegad8

4 | ATmega88 17 | 18 | 19 | 1 9 8,22 7,20 4 | ATmega8s 29 | 30 | 31 | 1 9 8, 34 7,32
ATmega168 ATmega168
ATmega328 ATmega328
ATtiny12 ATtiny12

5 | ATtiny13 5 5] 7 1 2 4 8 5 | ATtiny13 37 38 39 1 2 4 40
ATtiny15 ATtiny15

HoW 40-koHTakTHOW ZIF-naHenn. 3710 uc- Cxema kommyTatopa u3obpaxeHa Ha MNPOrpaMMuUpyOT  MUKPOKOHTPON/EpPSI

KoYaeT oWnbKM NP NOAKMOHEHNN MUK-
POKOHTPONEPOB C PA3HbIM YUCIIOM BbIBO-
A0B. Trn NporpaMMmMpyeMoro MMKPOKOHT-
ponjepa 3adaloT nepecTaHOBKOW BGCEro
OJHO CLbEMHOWN NepeMbIyKN.

Mpu paspaboTke kKommyTaTopa Obin
NPoOBEAEH aHaNM3 pPacnofiOKEHUS BbIBO-
[0B Hanbonee LWMPOKO NPUMEHSEMbIX pa-
ANONIOOUTENSIMU  MUKPOKOHTPOJINIEPOB
dupmbl Atmel. Ero peaynbtaTbl OTpaXxeHbl
B Tabn. 1. MMKpoKOHTpONNEpLl pacnpe-
AeneHbl Ha NaTb FPynn, Kaxaas u3 KoTo-
pbix 06beanHsAeT NPMBOPLI C OAMHAKOBbLIM

puc. 1. Ero coeauHsiioT ¢ nporpammarto-
pPOM C NoMoLLpblO pastéma XP1. BxogHble
(oNs NporpaMMupyemMoro MMKpPOKOHTPOA-
nepa, BCTaBNeHHOro B nNaHenb XS1) curHa-
Jbl NPOrpamMmMaTopa, HanpsaxeHue NUTaHus
1 O6LWMIA NPOBOL HAMPABASOT HA HYXHblE
rHéapa naHenn XS1 ¢ NOMOLLbIO BOCbMU-
paspsioHbIX  WKHHBLIX  dopMupoBaTenei
DD2—DD6. B 3aBUCUMOCTI OT NONOXEHUS
nepemMblikyv S1, 3amblKaloWen KOHTaKTbI
pasbéma XP2, ycTaHaBnMBaeTCs HU3KMMA
Norndeckuii ypoeeHb Ha Bxoge OE2 ogHoro
13 WNHHbIX hopMUpoBaTenei, N03TOMy ero

AT90S2313 un ATtiny2313, a B NonoxeHUn
"ATtiny12" — ATtiny12, ATtiny13 n ATtiny15.

Tanmep DA1 reHepupyeT UMMyNbChl,
cnegyoume ¢ yactotom okono 1 Mly, He-
obxoauMble Ansi TAaKTUPOBAHUA MUKPO-
KOHTpOepa npu NporpaMMMpoOBaHUN.
OHM NOCTYNatoT Ha MUKPOKOHTPONEP, EC-
N NepemMblukoin S2 coeMHEHbl KOHTaKTbl
1 1n 2 pasbéma XP3. Korga Heobxoamm Tak-
TOBbIA CUrHan Opyrow 4acToThbl, ero clne-
AyeT NoAaaTb Ha KOHTakT 9 paswéma XP1, a
nepemblyky S2 nepeHecTn Ha KOHTaKThbl 2
n 3 pasbéma XP3.
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: 0E2 Paszbém XP1 gonxeH
OE1 BbITb COBMECTUM C

KpacHblil ceeTogvon

HL1 curHanusupyet o
nogavye Ha nporpammmn-
pyeMbliA MUKPOKOHTPON-
nep HanpaxeHua nuta-
HWS, a CuHWA HL2 — o
nepexone MWUKPOKOHT-
ponnepa B PeXuUM Npo-
rpaMmmUpoBaHKA.
BmecTo MMKpPOCXEM
CD74HC541E MOXHO npu-
MEHUTL Niobbie BOCHMU-
paspsfHble WWHHbIE dop-
MWPOBATENW C BO3MOX-
HOCTLIO NepeBoda BbIXO-
[OB B BLICOKOMMMEOaHC-
Hoe cocTosiHKe. MMnopT-
HbLIi CENeKTopP-MYyNbTU-
nnekcop CD4051BCN 3a-

pazbEMOM Nporpamma-

TOpa, K KOTOPOMY ero nogknoyaiot, XP2 —
OByxpagHelin PLD-10, a XP3 — ogHopaa-

HbiiA PLS-3.

MeuyaTHaa nnata aAna KOMMYTaTopa He
paspabaTteieanacsk. OH 611 cobpad Ha ma-
KeTHOI nnaTte, NOMeLLEHHO B noaxopas-
LWWIA NhacTMaccoBblii KOpNyc. Ha BepxHei
naHenu kopnyca (puc. 2) pacnonoxeHso
ZIF-naHens XS1, a Takke pasbémbl XP2 n
XP3 gna yctaHoBkM nepembiyek. Ha Heé
e BblBeNeHsl ceetoamonsl HL1 w HL2.
Paswém XP1 ycTaHoBneH Ha 6okoBoW na-

HEenn.

Pa6oTtocnocobHOCTE KOMMYTaTOpa noa-
TBEPXAEHA NPOrpaMMUpPOBaHMEM U BEPU-
dukaurein cneayiolmx MUKPOKOHTpONe-
pos: ATtiny12, ATtiny2313, AT90S8515,
ATmega8A, ATmegalBA, ATmega32A,
ATmega328P.
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KoHTponnep KoaoBoro samMmka
Ha MK ATtiny2313A

C. LUNLLIKWH, r. CapoB Hmxeropoagckosi ob.n.

B crarbe onucaHa OCHOBHas PYHKLMOHaIbHAas 4aCcTh 3/1IEKTPOHHO-
ro KOQOBOro 3aMKa Ha MUKPOKOHTPOJ/Iepe — nnara KOHTpoaaepa.
OTkpbIBaOWNIA 3aMOK CEKPETHbIA KOO XPaHWUTCS B 3/1eKTPUYEeCKU
cTupaemoii nepenporpammupyemon namatn (EEPROM) MukpokoHT-

ponnepa ATtiny2313A. MNMpegcrasneHsl 4eTeipéx- U gecaTupaspsag-
HRI& ﬂﬂﬂf‘ﬂ" Hn':_u::uurnnl.un HIaIpmpHIR nnnrn::mn.gunn nﬁnr‘nnunuun

MOJXHO YEE/IMYUTh Ppa3paaHoOCTb koga gqocrtyna go 128, noeeicue tem
CaMbIM CTerneHb 3alnTbl KO4OBOIro 3amMka.

aK W3BECTHO, MUKPOKOHTpOnnep

ATtiny2313A copgepxut 128 bant
aHeproHesaBncuMmon namsTn EEPROM
(anekTpuyeckn cTmpaemoe nepenporpam-
Mupyemoe M3Y). OHa opraHmM3oBaHa kKak
OTOENbHOE MPOCTPAHCTBO [AaHHbIX, Kax-
Opbld 6aiT MoXeT OblTb MPOYUTaH U 3anu-
caH. apaHTupyemMoe 41MCcno UMKIOB 3anu-
cu/ctmpanuns — 100000. MMKPOKOHTpON-
nepbl AVR co BcTpoeHHo EEPROM patot
LIMPOKUI NpocTop Ans pas3paboTkm ycT-
POMCTB OXpaHbl, B HYACTHOCTW, KOOOBbIX
3aMkoB. MamsaTe EEPROM naeanbHO noa-
XOOUT OJ19 XpaHeHUs Koga 3NEKTPOHHOro
KOAOBOIrO 3aMka, KOTOpbI BCEraa MOXHO
nerko noMeHsitb. OH He "notepsieTcs” Npu
KPaTKOBPEMEHHOM OTCYTCTBMM NUTAlOLL,Ee-
ro HaNpPsXXeHwus.

nep DD1 xaéT BBOAA YETLIPEXPA3PALHOro
kopga. Beogumblii ¢ knaBmatypbl (SB1—
SB7) kog oH oTobpaxaeT Ha Tabno w
3anucbiBaeT B O3Y. Mocne BBOAA YeTBEP-
TOro paspsaa Koaa HaxXmMmaloT Ha nobyio
13 KHonok SB1—SB7, n MUKPOKOHTpON-
nep nobanTHO CpaBHUBAET BBEOEHHLIN
KOL, C YeTbIPEXPa3psaaHbIM KOAOM, 3anu-
caHHbiM B EEPROM (6ynem HasbiBaTb
aTOT KOO, — KoAoM 3aMka). Ecnu B pabo-
4YeM pexume BBOAWMBIA KOZ coBnan c
KOAOM 3aMka, TO MUKPOKOHTposnep B
TeyeHne 5 ¢ NoaaéT CMrHan Ha BKOYEeHWe
MexaHu3Ma oTKpbIBaHWs 3amka. Yepes 5 ¢
OH BbIK/IO4AET 3TOT MEXaHU3M U OBHYNsIET
aucnneit. Ecnm xe BBOANMBbINA KO, HE COB-
nas ¢ KogoM 3aMKa, TO MUKPOKOHTpONNep
nocne BBoAa YETBEPTOro paspsiaa YeTbl-

MEHTHbIX uHpgukatopos HG1—HG4, ne-
pekntodatens SA1 1 KnaBnaTypy, COCTosi-
wyto 13 kHomnok SB1—SB8. MNepsbiMn
cemMbto (0603HaYeHbl udbpamm ot 1 4o 7)
BBOAAT KOA, 3aMKa, 1 OH oToBpaxaeTcs Ha

uaTUINAYnAaananunes TaRnn Enng uanfBun
AT RINCANASRLanUM Tduil. clivi ncUUAU

AVMMO NOAATEL CUIHAN HA BKNIOYEHWE Mexa-
HM3Ma OTKPLIBAHWA 3amKa, HaXMMaIoT Ha
kHonky SB8 "B"). Npwn 8TOM B NepBOM pas-
pane gucnnes (Ha wHouvkatope HG4)
HavyHaeT CBeTUTbCHA AdeuWMalbHaA TOYKa
H. 3Ty ke KHONKY MCNONL3YIOT U ANA TOro,
4T0Bbl 3aKPbLITL 3AMOK.

PaccmoTtoum dyHKLIMOHANLHBIE YAk
nnatsl KoHTponnepa. OCHOBOW YCTPONCT-
Ba CNYXMT MUKpokoHTponnep DD1, pabo-
4yaa YyacToTa KOTOPOro 3aaaéTcs reHepa-
TOPOM C BHELHUM pe3oHaTtopoM ZQ1 Ha
10 Mru. MopT PD MUKPOKOHTponsepa yn-
paBnsieT AMHaMMYeckolr niaukaumen. OHa
BbINONHEHA Ha UMDPOBLIX CEMUINEMEHT-
HbIX nHaukatopax HG1—HG4 u TpaH3uc-
Topax VT1—VT4. Pe3suctopbl R4—R11 —
TOKOOrpaHuymMBaLlwme AN 3NeMeHTOB
vHaMkaTopoB. Koabl Ansl BKNIOYEHUS Bbl-
weykasaHHbIX WHOMKATOPOB MNpU (YHK-
LMOHUPOBAHUN OMHAMWYECKON MHAMKA-
unmn nocTynatoT B nopT PB.

Ona dyHKUMOHMpPOBaHWA KnaBMaTypsbl
3ageiicTBoBaHa nuHua PD3 (BbiBOg, 7)
MUKpOKOHTposniepa DD1. Cpasy nocne
noAayn NUTAIOLWLErO HaNPs>XKEeHUA Ha ero
Bxoae RES (BbiBog 1) c nomouusio RC-ue-
nn R1C1 dpopmumpyeTcst curHan cbpoca un
YCTPOWCTBO MEPEXOOUT B XAYLIMA pe-
XuM, Ha Tabno HG1—HG4 nHgnumnpyeT-

SB1 SB2 SB3 SB4 SB5 SB6 SB7 SBS +5B
I L R S U O - R33K § VT1 KT3107A VT2 KT3107A VT3 KT3107A VT4 KT3107A
\\
| i | 1 1 1 T
P33
vos vos
DD1 ATt]ny2313A-PU | R4
1] 121 =Syt 10 10 10 10
RES MU PBO s 212 S 2 o9 1295 1z elg 128 ls
ct PDO pe2 43 TSHTE 8lc| 3 8lg| — 3 elal — 38l _
0,15 MK PD1 pB3 |12 f‘éin'_’% 22l LIt HE2o| LIt o] LI
XP1WF-3 10K p32 == PD2 PB4 =16 6 EIITIF —E||| & EIITIFE RE=EITTFE
7 7 6REISI16 2 ' 6 2 J 6 2 . 6 2 —'.
< | Lenb P3.3 -5 PD3 PBS =17 7 F F F F
g g 7 3 7 3 7 3 7 3
7 [Obwui P34 =] PD4 PB6 |5 E==18}c—1C 510 10 5—1C
1 [ Bbixog 11 PD5 PB7 8 RI1 H H H H
3] +58B ~1 PD6
R2 1 K} s , Ré-R11200
SA1 XTAL1 XTAL2 ZQ1 PK100K-125H-10000K HG1-HG4 HDSP-F501
5B I i K Bbi8. 20 DD1 XP2 WF-2
iy : Lens |
243 z01 Lcam L ¢t L o5 Ltogingoss L e 15
o I K owis. 10 DD1 w——ort ik [ 01wk T Oowvil 2
Puc. 1 1 L

B o6wem cnyyae KOOOBbIA 3aMOK
BK/IOYaeT B cebs cneaytolme cocTaBHble
4yacTM: COOGCTBEHHO 3aMOK (coneHoua),
nnaTty ycunutens (CMNoBylo nnaTy cone-
HOWAa) U nnaty KoHTponnepa. B coctas
nocnedHen BXOOAT MUKPOKOHTPONnep,
KnaewaTtypa u yCTPONCTBO AMHAMUYECKOMN
nHaukauum (aucnneii). Cxema npepgna-
raemMow nnatbl KOHTponnepa npeacrasie-
Ha Ha pmc. 1.

ANroput™M paboTbl 3MEKTPOHHOIO KO-
[OBOro 3amka C Nnatoit KoHTponnepa
cneayowmii (paccMoTpum paboTy YeTbl-
péxpaspsaHoi Bepcun). NMpeaycMoTPEHDI
0Ba pexuma paboTbl: pabounii 1 3anucu
kopa. B nepBom (nepeknioyarens SA1 B
nonoxexun "K") cpasy nocne nogaym Ha-
npsixxeHns NnTaHus Ha Tabno (HG1—HG4)
BbIBOAMTCS ymcno 0000, U MUKPOKOHTPO-

péxpaspsaHoro kopa cpasy OOHynsieT
amcnnen (Ha HEM MHOVULUMPYETCS 4Mcno
0000).

B pexume 3anuvcu (SA1 B nonoxeHumn
"3") npowucxoanT cnepytolee. ocne
nepesoaa nepekyaTensd B NONOKEHNN
"3" BO BTOPOM paspsiae (uHaukatop HG3)
3aropaetcs geummansHas Todka H. Beo-
OUMBIA C KNnaBuaTypbl KOO, MWUKPOKOHT=
ponnep oTobGpaxaeT Ha A1crniee 1 3anu-
cbiBaeT B O3Y. Nocne BBOAA HYETHIPEXPA3-
pSOHOrO Koga Heo6XoAMMO HaxaTb Ha
nobyio M3 kHonok SB1—SB7. Mpu aTtom
MHAMLMPYEMBIN Ha AUCnnee Ko 3anuchl-
BaeTca B EEPROM MukpokoHTponnepa,
nocne 4ero Ha AMcnnee WHAMLMPYIOTGCS
HYnU.

MHTepdenc ycTponcTea BKiloYaeT B
cebs gucnnen m3 uMdpoBbLIX cemuane-

ca kog 0000. Muralowee HanpsxeHwe
+5 B nocTynaeT 4yepes3 BWKY COEAMHU-
Tena XP2. KongeHcaTtop C6 dwunbtpyer
nynbcaunmn HanpsaxeHus, C4 n C5 — 6no-
KUPOBOYHbIE. BbIXOAHOW CUrHAN CHUMaeT-
ca ¢ nnHun PD5 (BbiBOA 9) MMKPOKOHT-
ponnepa v NOCTynaeT Ha KOHTaKT 1 BUNKKN
XP1. YkpynHEHHasa 6noK-cxema anropuT-
Ma paboTbl MAaTbl MUKPOKOHTPOIepa
npuBeaeHa Ha puc. 2.

Llenecoo6pasHo, 4ToBbI goCTyn K
kHonke SB8 u nepekniovyatento SA1 Ha
nnaTte KoHTponnepa bl orpaHnyeH. Ecnm
HET HeobX0OMMOCTUN B BU3YaNnbHOM KOHT-
pone Habwpaemoro koga Ha Tabno, To
nHgukaTopbl HG1—HG4 BMecTe ¢ TpaH-
anctopamm VT1—VT4 n peanctopamu
R4—R19 MOXHO WCKNOUNTL, Ha paboTe
3aMKa 3TO HMKAK HE CKaXeTCcs.



MporpammHoe oGecnede-
HMe paspaboTaHo B cpege
Atmel Studio 6.1 1 3aHMMmaeT B
naMaT nporpamMm MUKPO-
KOHTpOnnepa BCero oxkKono

N KRART B mnarnassasn pan
Vo nUdK . D U pdiviis Al

nonL30BaHL [ABa nNpepsiBa-
Hus: Reset n npepbiBaHwe
Taiimepa TO, obpaboTumk Ko-
TOPOro HavdvHaeTcAaA C MEeTKK
TIMO. MNpwv nepexone Ha MeTKy
Reset  WHWUMANUIKUPYIOTCA
cTek, Tanmep, NopThl, a Takke
dnarn U NepemeHHwe, uc-
nonsayemsie B nporpamme. B
obpaboTymke npepsiBaHua
Taiimepa TO ocyliecTenswTCH
npoueaypa onpoca CocTos-
HUSI KOHTaKTOB KHOMOK SB1—
SB8, paboTta OuHamMmn4eckom
MHAMKaLMK, NepekoampoBka
OBOWYHOIO 4uUcna B KoAd, ANst
oTo6paxeHna mHbopMaumm
Ha CEMM3NEMEHTHBIX MHOMKA-
Topax ycTpOWCTBa, a Takxe
dopmMUpyeTcs cUrHan ¢ ypoB-
HeM nor. 0 OfUTENbHOCTbIO
5 ¢, HeOOXOAMMBIM Anst BKIIO-
YEeHUs UCMONHUTENLHOMO Me-
XaHM3ma 3amMka (ycTaHOBKa
curHana ¢ yposHem for. 0 Ha
nnHun PDS MukpokoHTponne-
pa DD1), v npouegypa 3anucm
HabpaHHoro kopa B EEPROM
MWKPOKOHTpONNepa.

B O3Y MUKpOKOHTpOnnepa

c appeca $60 no $64 opranwsosaH Gydep
oToOpaxeHns Ons AUHaMWUYECKOW WHAW-

N Beectu

L Boisect Hynn

Crapt

y

nN-paipAHbIA Kog

Nocnegrwit
pa3spaj BBefEH?

Banuce Koaa aamka
8 EEFPROM. Mocne 3anucu
BbIBECTU HYNN BO BCE
paspsiabl Tabno

CpaaHeHme Kogda 3amKa
C BBOAWMBIM

BoiBecTit Hynm
BO BCE pa3psfbl —
Tabno

Beoaunmblii koa =
Koay 3amka

I, Oa
Y

OTKpbITh 3aMoK Ha 5 .

Bo BCe paspagsl Tabno

Puc. 2

kauun (RAM = $60 — ero HavanbHbIi
aapec). dnarv, 3a0eicTBOBaHHbIE B NPO-

rpamme, HaxoasaTces B permcTpax R19 (flo)
n R25 (flot1).

B necsitupaspsaHoit Bepcun Ha Tabno
BbIBOOATCH 4YETbipe MMaawux paspaga.
HesHaunTenbHO WM3MEHWB nporpamMmmMmHoe

NARANmALALIIA annaBnTAanann nran CEDDOWRA
COELNCHehWE, 3a48WIiTB0GA0 BUIC cor miuivi

MWKPOKOHTpONNEPa, MOXHO NEerko yBenu-
4WUTbL Pas3pPAAHOCTL kKoga AocTyna ao 128.

YCTPOWCTBO CMOHTUPOBAHO Ha MakeT-
HOW nnaTe paamepamu 100x80 mm. Mpu-
MeHeHbl peancTtopbl C2-33H, Ho nonoit-
Oyt v niobble opyrue Takom Ke MOLHOCTU
pacceaHus ¢ 4OMNYCKaeMbiM OTKIOHEHMW-
8M COMNDOTURNEHUA OT HOMUHANLHOMO
3HaveHus £5 %. Konagexcaropo C1—C5 —
kepamuyeckme K10-17a (C4 ycTaHoBNEH
Mexnay NPoBOOOM nuTaHus +5 B u BbIBO-
[oM 06Lero nNpoeoaa MUKPOKOHTPOIe-
pa DD1, C5 — psaom Cc KoHTakTamu
BUNKN XP2), C6 — OKCWUAHbLIA MMMNOPT-
HblA. KBapueBbli pe3oHaTop ZQ1 —
PK100KA-12BH-10000K (Ha w4acToTy
10 Ml'y). Bunka XP1 — WF-3 (oTBeTHas
yacTb — poseTka HU-3), XP2 — WF-2
(oTBETHaa yactb — poseTtka HU-2). UH-
ankatopel HG1—G4 — HDSP-F501 (c
o6LWMM aHOJO0M, 3eNEHOr0 LiBEeTa cBeye-
Hus, BbicoTa 3Haka — 10,16 mm). CobpaH-
HOE 13 UCMpPaBHbIX AeTanein n 6es ownd ok
B MOHTaXe YCTPOMCTBO HaNaXuBaHWs He
TpebyeT.

Or pegakumn. [porpammsl MUKDOKOHT-
ponnepa Ana 4eTbipéx- W AeCATUPAa3PAAHOro
Koga gocrtyna umeroTcs no agpecy ftp://ftp.
radio.ru/pub/2014/12/plata_kodzamka.zip
Ha Hawewm FTP-cepeepe.

Mockea

e4HOW BOK3aA, YA. 3eaeHorpaackas, 15.

IOBbIE HOCUT

1OOPMALUNKM!

oNTOM U B PO3HWULLY

CD-R/RW, mini CD-R/DVD-R (B cMm).
DVD+R/RW, DVD+RW, DVD DL/DS.
DVD Inkjet. BLU-RAY., MiniDisc (ayawno)

USB HakonuTeau
USB Flash, USB HDD (sHeLwwHue)

KAPTbBI MAMSIT

CompactFlash, SD/SDHC/SDXC,
miniSD, microSD/SDHC, Memory Stick

ANCKETHI

3,5" 2HD, .44 MB

AYANO/BUAEOKACCETbI

KomnakTt-kacceTtw, VHS, VideoHi8,
MiniDV, npodeccmoHanbHble kacceTsl

( www.ecéhog.ru j
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NMCTOYHUKU MUTAHUA

Ten. 607-88-18

Npuém craTeii: mail@radio.ru
Bonpocsi: consult@radio.ru

PAOWMO Ne 12, 2014

MMNynbCHbIN O210K NUTAHUS

n3 Buaeonnenepa

A. BYTOB, c. Kypba Sipocnaeckon obn.
Ecnun y Bac ecrtb yXxe HeaKcrnayarupyemsiid yctapeswnii sBugeo-

nnenep "Funai”,

ero MOXHO uMcrnosib30Bartb AOJ711 M3roToBaeHWUs

Hennoxoro 6noka nutannsa. Kak 3to cgenartb, paccka3aHo B ﬂyﬁ'ﬂ'"-

Kyemo#i cTatee.

I )| nocnenHem necaTMneTui XX REKaA MR
D Havyane ABYXTLICAYHLIX roA0B Bonb-
LWOM NONynApHOCTLID Y Hacenenua CHI
nonsL30BanMCh HEAOPOrMe WU HENPUXOTIN-
Bble B 9KCM/lyaTaLmMn ABYXrON0BO4YHbIE BU-
neonneriepbl cepun "Funai VIP-5000HC".

I-'-,r!arn,g‘a_pq NellieRMIHE ATK ﬂﬂl'!ﬂnRqul
NONYHUAN WWPOKOE PACMpPOCTPaHeHue,
HO K KOHLUY MNEepBOro pgecaTunetus
XX| Beka npakTuyeckm Bce OHU Bbipabo-
Tanu CBOW Pecypc U MopasbHO ycTape-
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Puc. 1

PC120

(ERHOH )
VOLTAGE DET,

Ecnun Takoi "BUMOEOMarHUTopoH" yxe
HEe HYXeH, He crewuTe ero BbibpacbiBaTb
1y pa3bupaTtb Ha 3anacHbIe YacTH, KOTo-
pLIMW NPOCTas MOHoOMaTa Buaeonneriepa
COBCEM He n306unyet. Jeno B TOM, 4TO

ATAT AMMAANAT AN AANUAT AUALL LA n S it
STOT annapat CO4ACPAAT OHCHL Na4CxHLIV

o60ocobneHHLI NO PacnoNOXeHWIo 3KO-
HOMWYHBLIA MMNYNLCHBIA BNOK NUTaHus ¢
nonynsApHBIMA BLIXOAHLIMKA HANPSXKEHUSA -
MW +5 1 +12 B, KOTOPLIA MOXHO Nerko
OTAENWUTL OT OCTaNbHOWM HaCTW MOHOMNAaTbI
U NPUMEHWUTbL ANA NUTAHWA APYrux ycT-
pPOIACTB.

Ona ykazawHoll pazpaboTkw arToOD
WCNoNbL30Ban OTCNYKUBLUWIA CBOW CPOK
Buaoeonneiep mogenu "Funai VIP-5000HC
MKS5". lMepeyncneHHble HWXe COBETHI
MOXHO PEKOMEHAOBaTb ONs Nepenenkun
yCTapeBLWero BuAeornienepa MOOENU

....... R L E LY

Lo3
22uH
(CHOKE)

D13
AKOD4

1co2



SYMBOL No. 15

"Funai VIP-5000HC MK2" 1 aHanoru4Heoix,
Hanpumep, cepun VCP-500, VIP-8000.
MpuHUMNnanbHas cxema YNnOMSIHYTOro
6Gnoka nuTaHusa NpeacraeBneHa Ha puc. 1. B
Touke coeamHeHust koHaeHcatopa C13 u
apoccenst L02 nmeeTtcs NOCTOSIHHOE Bbl-
X0[HOe HanpsixeHue +12 B n c Heé MOXHO
cHuMaTb Tok A0 0,7 A. C To4kn coeamHeHus
KoHpeHcatopa C15 n gpoccensa LO3 MOXHO
nogaeatb MOCTOSIHHOE HanpsbkeHve +5 B
npu Toke oo 1 A. CnegosaTenbHo, GROK
cnocobeH HenpepbIBHO OTAABATL B HArpy3-
KM CYMMapHYI0 MOLLIHOCTb okono 13,4 BT. B
uenun +5 B npu Baprauum Toka ot 0,1 0o 1 A
BbIXOAHOE HaNpsiXeHWe N3MEHSAETCA MEHee
yeMm Ha 0,1 B. BbIxogHoe HanpsixeHue B
uenu +12 B Bo3pacTaeT He Gonee 4eMm Ha

POWER CONTROL BLOCK

I Qo1 '

! 25A1318 .

E (SW. P-ON+10V) (CONTINUE MAIN 2/5)

: P-ON+10V

: co l

! 47;151 4

: 5

: RO1 I Es

' 1K :

1 Qo3 :

! KRC103M :‘, :

! (SW.P-ON-H) ' COMPARISON CHART
' + OF MODELS AND MARKS
' : MODEL | MARK
1

' +| VIP-5000HC MKII| A
; ‘ VIP-5000A MKIl | B
: ‘[ vep-500D G
: VCP-500 D
; 1| VIP-5000LR E
. 1| VIP-8000K MKII F
: i

. \

: '

3,5 B npu Bapuaumm Toka Harpysku ot 0,6
0o 0 A unu namensieTcst MeHee yem Ha 0,8 B
npu 3Ha4YeHusiXx Toka Harpysku ot 0,7 Ao
0,6 A. MoTpebnaemsblin 61I0KOM NUTaHNSA TOK
npy¥ MakCMMasnbHOM Harpyske — He Gonee
70 MA nNpu ceTeBoM HanpsixeHun 220 B.

HeTtanu Heobxoammoro dparmeHTa Mo-
HOMNaTbl UCNONL3YEMOrO annapaTta BUAHbI
Ha puc. 2. Ha Hel xopoLlo npocMaTpuea-
eTcs wupokas 6enas nuHUA, KOTOPOM
06BefleHbl rpaHuLbl UMMYIbCHOrO Gnoka
nutaHusi. OHa ByaeT CAyXuUTb OPUEHTU-
pOM AN ero oTpesaHvs.

MNepen TeM Kak oTaenuTb 650K NUTaHWs
OT OCTallbHbIX Y4aCTKOB MOHOMNATHI, JKena-
TeNbHO CO CTOPOHbI NeYaTHbIX NPOBOLHNKOB
pasMeTUTL MapKepoM KOHTYP, MO KOTOPOMY

. 03!
-‘l

OyoeT nepemewarbcs MUHMaTIOpHaa avc-
KoBas nuna wunu nunka nobswka. Cnegyet
0bpatnTb BHUMaHWE Ha TO, 4TO Marepuan
OCHOBbI MOHOMNATbI OYEHb XPYMKWUIA, NO3TO-
My HeEOOX0AMMO COOI0AATL OCTOPOXHOCTb,
4100ObI OHA HE Packononack MHave, Yem 3agy-
maHo. [Npu paameTke TWAaTensHo Npocnegu-
Te, 4TOObl HY OONH SNEMEHT, OTHOGSILLMIACS K
©Onoky NUTaHus, He okasancs 3a ero npe-
nenamu, oco6eHHo aeTtanu ctabunusaropa
HanpsiXeHus. M nnwb 3aTem oTpesanTe.

Mocne yaa4Horo otaeneHvs ysnos 6510-
Ka NUTaHus OT MOHOMNAThl BUAeonnenepa
NPOBEPSIOT HA LLENOCTHOCTb BCE MX LLIenn u
WUCMbITEIBAIOT NOMYYEHHYIO NNaTy B paboTe.
na 3aToro BMECTO MnaBKoOW ceTeBOW
BcTaekn FO1 nogxnoyaloT namny Hakanm-
BaHWA MOLLHOCTLIO 25 BT Ha HanpsxeHue
220 B, kaHan BbIXOAHOIO HanpshkKeHus
+5 B HarpyxaioT pe3vcTopoM COMpoTUB-
nexunem 39 OmM 1 moulHOCTLIO 1 BT, a kaHan
HanpsixeHus +12 B — pe3ucTtopomM Co-
npotusneHvem 100 OM M MOLLHOCTbIO
2 BT. Jlmwe 3atem BkNoyawoT 610K nuTa-
HWUA B ceTb. lNpun aBapumHOMN cuUTyauum
namna 6yaeT CBeTUTLCS B NOJIHbLIN Hakas.

Ecnn vcnblTaHua npownu ycnewHo,
MOXHO NPUCTYNUTb K AaNbHerLen mogep-
HM3aumm paboToCNoCOBGHOro YCTPOCTBRA.

Buapl nnatel yxxe popaboTaHHoro 6,10-
Ka nuTaHus ¢ o6emx CTOPOH MoKasaHbl Ha
puc. 3 (oetann) n 4 (ne4aTHble NPOBO.-
HUKWN).

B nepBylo oyepenp LWITATHYIO NIABKYIO
BcTaeky FO1 (cm. puc. 1) Ha Tok 1,6 A 3a-
MEHSAIOT aHanormyHom Ha Tok 0,25 A. Pe-
3uctop RO1 ponxeH UMeTb conpoTUBNe-
Hue 6,8—10 OM u MmowHocTe 1 nn 2 BT. B
aBTOPCKOM CJly4ae 3TOT pe3ncTop Ha nna-
Te OTCYTCTBOBan BOBCE, MO3TOMY MNpw-
wnock ero Ao6aBnTb B pa3pbIe (MECTO NMo-
3BOJISET) HUXHEro no CXemMe CeTeBOro
nevyaTHoOro NpoBoaHuka. Ha puc. 3 peauc-
TOp BUAEH Y NEBOro Kpas nnarhbl.

Ha MOLLUHbIN BBICOKOBOJILTHbIA TPAH3UC-
Top 2SC4517 (Q02 Ha puc. 1) xenatenbHo
3aKpenuTb HeGONbLWOK anoMUHNEBLIN
TennooTeon pasmepamu 50%x20x1,5 mm.
CnaboTOuHbIA BLINPAMUTENbHbIA  AMoL,
(D13) B uenu +5 B Hy>XHO 3aMeHUTb Bonee
MOLLHbIM ANOAO0M, XenaTeflbHO ¢ bapbe-
pom LLloTkun. N3-3a oTcyTCTBUS anbTepHa-
TVB aBTOP NMPUMEHWN XOTS 1 YyCTapeBLUNAA,
HO HaOEXHbIA MOWHbIM avog KO213A (Ha
puc. 3 HaxoaQuTCs B NPaBO HacTu CBEPXY
Hafj, KOHAEeHcaTopamm).
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MapannenbHO OKCUAHLIM KOHOEHCATO-
pam C12—C15 (cM. puc. 1) xenatenbHo
npunasite Kepamumyeckme KOHAEeHcaTopbl

émkocTteio  0,1—0,47 MkD,
K10-17, wnu 6e3BbiBOAHbIE ONSI MOBEPX-
HOCTHOIO MOHTaxa.

Mpn makcumanbHOW Harpyske u gnu-
TenbHoi pabote Gnoka nuTaHus 3Have-
HWA TemnepaTtypbl MOLWHOIO BbICOKO-
BONbLTHOro TpaHauctopa Q02 n uMnynbe-
HOro TpaHcdopmaTtopa TO1 He OONXHbI

Anan et AR 90 UrafRs s neiaiaTe
HEFCooDIWdio 9 w. HUUo AURAISYI D

HecTabuneHylo paboTty 6aoka Npu oTCyT-
CTBMW HAarpysku no oboum kaHanam, Ha
BbIXOAe uenu +5 B cneayeT ycTaHOBUTL
pesuctop conpoTtueneHnem 100 Om wu
mouwHocTeio 0,5 BT, a Ha Bbixooe uenw
+12 B — pesucTop conpoTUBNEHUEeM
430 OM TOiA Xe MOLHOCTW.

BnonHe MoxXeT BROIHUKHYTE Heobxo-
OMMOCTE B AyYwei ctabunmsaumn
BLIXOAHOro HanpsaxexHuwsa +12 B wn/unu
I'IOTpeﬁDBaTbCQ Ha 3TOM BeIXOOE Bonb-
wee HanpaxeHuwe. 310 HeTpyOoHO coe-
nate, yBenuuue npoeogom MITD, He
pasbupas MMNYNbLCHbLIA TpaHchopma-
Top TO1, 4MCcNO BUTKOB BTOPWUYHOR 0B-
MOTKWM 15-16. OBpaTtuTe BHMMaHWE Ha
TO, 4TO NPWU 3TOM, BO3MOXHO, HYXHO
fynet ycTaHOBWMTb OKCMAHbIE KOHOEH-
catopbl C12, C13 Ha 6onbllee Hanps-
XKeHue.

Cnegyer 3aMeTuTh, 4TO NO3ULNOHHbIE
0603Ha4EeHNA 3NEMEHTOB U CXEMbl Y3N0B
6noka B Apyrom cnyyae MoryT HEMHOTO
OTNWMYATBCA, HO, YYNTBIBAS Ero NPoOCTOTY,
HaWTM HeoBXoAWMBIE Y3Nbl HE COCTABWT
foneworoe Tpyaa.

Mo MHeHWIo aBTopa, WMCNOoNL30BaTh
TakoW NCTOYHMK NUTAHWA B Ka4ecTBe na-
6opaTopHoro HepauwoHansHo. OH c
BONbLIMM YCNEXOM MOXET HalTU NpuMe-
HEHWEe ONA NUTaHWs TenedoHHbIX anna-
patos ¢ AOH, UrpoBbIX NPUCTABOK, CBE-
TOAWOAHLIX HACTONLHLIX YACOB, BHELLHUX
XECTKMX OUCKOB 0N KOMIMblOTepa, Kak
OCHOBA N5l 3apSAHOro yCTpoicTBa U Ans
MHOIOro gpyroro.

Hanpumep

MOAVJIbHASI PEKJIAMA

Ha6opbl 0T BeayLLMx NpomssoauTenein —
B MHTEPHET-MATASVHE "OECCU":

— HOBWHKA! Mossbiwatowmii DC-DC perynvpyemblii npe-
obpasoBatens Hanpsxenus RP0O05 3,5..30B => 4...30B
(5 A) — 642 pyb6.

— HOBUHKA! Mogyns RP0O08. MuHMATIOPHBIA MOHMXAIO-
wnin npeobpasosatenb Hanpsbkenns 4,75..23B => 1..17 B
(max 2 Ay — 200 py6.

— PapuokoHcTpykTop RK226 USB K-L-line apantep —
740 py6.

— XUT! PagnokoHcTpykTop RP118 — JlabopaTopHbIn 610k
nutanums (U=0...30 B; |,=3 A) — 388 py6.

— PaguokoHcTpykTop RP238 — 3apsgHoe ycTpolicTBo ans
NINTHEBLIX akkymynatopos — 160 py6.

— XUT! Mogynb RP212 — Perynupyemslit ctabmunmnsaTop
HanpsixeHnus 3...27 B, 10 A — 250 py6.

— ABTOMOOUNLHBIA  OBD-Il  ckaHep yHMBeEpCanbHbI
MP9213 — 1131 py6.

— lMporpaMmmMunpyemsiii Moaynb 4-KaHanbHOro AMCTaHLMOH=-
Horo ynpasneHnsa 433 My MK324 — 1353 pyo0.

— Perynmpyemblit UMNyNbCHbLIA CTABUAN3ATOP HANPSAXKEHNS
1.5-37V, no 3A STR971 — 250 py6.

— Undposon BcTpamBaemblin Tepmoctat EK-STH0024 ¢
BbIHOCHbIM AaT4MkoM. LiBeTa nuaukaropa: xenteii — 700 py6.,
ronybont — 763 py6., kpacHoblh — 683 py6., 6envii — 820 pyo,
3eNéHblli — 683 pyb.

HOBWHKA! Mpu6op Ans TeCTUPOBAHUA 3NE€KTPOHHbIX KOM-
NOHEHTOB (TPAH3MCTOPbI, ANOLbLI, TUPUCTOPbLI, KOHOEHCATOPbI,
peancTopsl, UHAYKTUBHOCTM N Op.) EXTRA TESTER —
1450 py6. ~

SBOHUTE! 3AKA3bIBAUTE! Mo 6ecnnaTHoOMy mMexAay-
ropogHemy Homepy 8-800-775-65-78 c¢ 9-30 po

18-00 MSK, no e-mail: zakaz@dessy.ru wam Ha caiiTe
www.dessy.ru

ByaeTte B MockBe — 3axogute! Bcerpa B Haamuvm Becb
(a aTo cBbimwe 850 HanMeHOBaHMII) cnekTp HabGopos
Arduino-Kit, "MACTEP KWUT", Ekits, Radio-KIT u KitLab.
Mol xaém Bac no appecy: r. Mockea, yn. Bonbwasa
MoutoBasa (Bxoa ¢ PybOuoBckoit HaGepexHoi), Aa. 34,
cTp. 6, obuc 23. Papom cT. MeTpo "AnekTpo3aBoackas”.

* * *

MpoekTnpoBaHue ycTpoiicTB Ha 6ase FPGA dupmbl XILINX,
Altera, DSP TI.
www.signal.ru
Ten. (495) 788-40-67.
*

* *

Ana Bac, pagnonioourenu!

Panuo: aneMeHTbl, HaGopbl, MaTepuansl, KOPMyCcbl U MOHTaX-
HbI MHCTPYMEHT. OT Bac — onnayeHHbIii KoHBepT ans 6ecnnat-
HbIX KaTanoros.

426072, r. UxxeBck, a/a 1333, M 3uHHaTos P. K.

Ten. 8-912-443-11-24. www.rtc-prometej.narod.ru
* * *

PeneTuTop No aNeKTpoHUKE, CXeMOTEXHUKE, NPOrPaMMUPO-
BaHMIO MUKPOKOHTPOJINIEPOB U KOMMbLIOTEPOB.

3aHATMSA NPOBOXY NO 3NEKTPOHHOW NOYTE UAN G NOMOLLbBIO
nporpammbl "Skype".

Cait: www.electroniclab.ru/courses.htm

e-mail: micro51@mail.ru

skype: micro_teach

Ten. Mob. +7-912-619-5167




Bnok nutaHugd HU3KOBOJIbTHOTIO
nasaabHukKka mowHocTbio 18 BT

C. YEPHOB, r. Camapa

B npeanaraemoii BHUMaHWIO YATaTeNe i CTaTbe OnMcaH uMnynbCHbIA
6710k ¢ HOMUHAaNbHbLIM BbIXOOHbIM Hanpsi>xeHuem 6 B A8 nuTaHna
Harpy3ku MolHocTeio 4o 18 B1. UMeeTcs BO3MOXHOCTL OnepaTus-
HOro nepekxksilo4YeHnss Ha BbiIXxog4Hoe HanpsxeHune 5 B. B aBTopckom
BapunaHtTe ﬁﬂOK “uCcnonb3yerTcs 4GJIA NMATaHnsa HU3KOBOJIBTHOro na-

SNbHUKA, OOHAKO ero MOXHO NDUMeHaTh nng moboi Har,

NVIIKW CO0OT=-
................ P y=nM CO07

BETCTBYIOLEN MOLWHOCTHU, PaACCYUTaHHOW Ha HanpsikeHue 5 unn 6 B.

HacTosLLEee BPEMSI MNUKPOIIEKTPOHN-

Ka HACTONbKO LWKMPOKO pacnpocTpa-
HWNaco B GbITOBOW U NPOMbILLAIEHHON TEX-
HUKE, 4TO Nas/IbHUKN Ha HanpskeHue
220 B yxxe Mano npuroaHbl He ToNbKO AN
€€ peMoHTa, HO U ana pagvoniobuTens-
ckoro TBopYecTBa. [MpuxoonTca Nonb3o-
BaTbCa "MUHU-NAsANbHUKaMK" HebOobLLION
MOLLLHOCTM C HA3KUM Hanpsi)xXeHnem nura-
Hns. Kak npaswno, ans paboTbl C HUMMU
NPUMEHSRIOT Knaccuyeckne TpaHcdopma-
TOpHble BNIOKM MUTaHWSA, UMEIOLME CO-
NnaHble pa3Mepsbl U maccy. Ho coBpemMeH-
HOe HanpasieHne Ha UCNONL30BaHWe 4ns
nnuTaHmsa B GbITOBOM (M He TONbKO) annapa-
Type 06paTHOXOAOBbLIX UMMYJIbCHBLIX UC-
TOYHUKOB nuTaHms (MWUM) n nosiBneHue
0151 9TOro LUMPOKOro Habopa MUKPOCXEM
no3eonsoT cobpaTtb Nérkuii manoraba-
PUTHbIA 610K.

Ha puc. 1 npeacrtaBneHa cxema npe-
obpasoBatens nuUTaHus 0N NasabHMKA.
OCHOBHOI 31eMeHT yCTpoicTBa — cre-
umann3npoBaHHas Mrukpocxema TOP223Y.
O npoekTmposaHun noaobHeix UM noa-
poBHO pacckasaHo B cTatbe [1].

YcTpoicTBo cobpaHo Ha neyaTHowm nna-
Te 13 GpOoNbrMpoBaHHOIO C OLHOWN CTOPOHBbI
CTEKNOTEKCTONUTA TOALWMUHON 1,5...2 MMm.
EE 4epTéX nokaszaH Ha puc. 2. Ans
YMeHbLeHUss rabapuToB B YCTPOWGTBE
NMPUMEHEHbI UMMOPTHbLIE OKCUAHbLIE KOH-
neHcatopbl. KoHpgeHcaTopbl C1, C5 —
Kepammyeckme nnm NNEHOoYHbIE Ha HOMW-
HaNbHOE MNOCTOSIHHOE HamnpsiXXeHne He
MeHee 400 B nan nepemeHHoe He MeHee
250 B, ocTanbHble — KepaMW4eckume Ha
HanpsxeHne He meHee 50 B. Peauctopsl
R1, R2, R4, R8, anoabl VD3, VD4 ycTaHoB-
NleHbl NepneHavKynapHo nnate. Ons no-

Mukpocxema npeobpasosatens DA1
1 amop VDS ycTaHOBEHbI HA TEMIOOTBO-
Obl, U3rOTOBJIEHHbIE M3 NINCTOBOWN Meau
TonwmHoi 1 mm. Bnarogaps rnbkocTtu
Matepwvana yoanocb OTHOCWUTENBHO nNer-

WA AAFATABATL TAMAAATOAMNLL M LASL O
U Ml Uidoviio TonaldUioUgo U MdirUue

MankHOM NOBEPXHOCTLIO oxnaxaeHusa. O
dopmax wu pasmepax TennooTsoao0B
MOXHO CYAWUTL NO BHELWHEMY BUAY nnaThbl
YCTPOWCTBA, NOKasaHHOW Ha pwue. 3.
loTOBBLIM BWO M3OENWA NpencTaBieH Ha
puc. 4.

Bolknioyatens NUTaHUa Pacnonoxex
HA BREDXHel KDhILIKe, CReTOAMONL! YCTA-
HOBANEHLI HA OTAENLHOW HEBONLLLOK NnaTe
W NPUKIeeHs K Kpbilwke. CeeTogmnon HL2 —
3eN€HOro upeta cee4veHus, HL1 — kpac-
Horo. CeTtogvon HL2 curHanusunpyet o
HaNYMM BbIXOOHOIO HanpsixeHus, a HL1
BKJIIOYAEeTCH nepeksoyateneMm SA2 npwu
yCTaHOBKE MOCNEAHEr0 B PEXWM MOHWU-
XEHHOr O BbIXOAHOIO HAMNPSIKEHUSI.

B yCcTpoiicTBE NPUMEHEHLI FOTOBLIE
nagenua: ppoccenb L1 ceTeBoOM
$punsTp PMCU-0330 0,4 A 300 B nnu ca-
MOJENbHbIN, Kak NpensiokeHO B cTaTbe
[1]. Nepekniovyatens SA2 — B1550 (SS8)
nBuxkoBbI 50 B nmnopTHbIM Ha aBa no-
NIOXEHUS FOPU3OHTASIbHOMO UCMONTHEHUS.
Pa3bém nnTaHus (Ha Cxeme He NokasaH) —
Bunka RF-180S Ha 6nok yrnosasi 4BYXKOH-
TakTHaa 250 B/2,5 A, BbixogHON pasbém
(Ha cxeme He nokasaH) — DS-210. Bbl-
Kniovyatenb nutanms  SA1 SC719
(SMRS-101), 250 B/1 A nnn aHanoruu-
HbI. Mukpocxemy TOP223Y MOXHO 3ame-
HUTb MO BO3pacTalowelr MOLWHOCTU Ha

R124
- =1 L1 VD1 DB157 VD5 MBR2045 L2 12 Mkl
08 0 101 -l A l A VD3 P6KE200  T1, +
~ T MKX == Py °
sy xe08 [ o) Leoosl n oo sow8
— c3 | C70,1 M TCQ T
FU1I2A VD4 78 ¢ ¢ ¢ — -
c6 FR107 | U7
R waiol | Y IRVRYc ST P B
€5 0,01 MKkx630 B AN ik listia St
R3 220 Il HL1 /7/ Zﬂ
CY9 1000 Mk x16 B DA1 TOP223Y U1 PC817 + R6
CHATOMEIGD clpwelpf’ 010_]_ 22« G? &?
S 0,1 MK HL2
, ca c8 . A R7
c2 + 47 K X 4.7 mk x = i I
Puc. 1 0,047 mq_ T x16B x168B TDAZ TL431 5

MpeannaraemMblii BapuUaHT MCTOYHUKA
NMUTaHMSA paccyYnTaH ans paboTbl C Nasi/ib-
HMKaMW G HOMMWHAaNIbHbIM HanpsXeHnem
6 B mowHocTbio 0o 18 BT. B ycTpolicTee
npenycMoTPeHO CTYNeH4YaToe yMeHblue-
HME HamnpsXeHUs NUTaHUs nasfibHUKa [0
5 B, 4TO COOTBETCTBYET CHUXEHWIO MOLLL-
HOCTK nasinbHuka o 70 %. Manas npo-
xoaHasi EmkocTb NI no3BonsieT UCnosb-
30BaTh ero ans paboTbl C anemMeHTamu,
KOTOpble NoABepXeHbl BO3AEUCTBUIO CTa-
TUYECKOro a5eKTpmnyecTBa.

OCHOBHble
TexXHMUYecKne XxapakTepucTuKn

MIHTEepBan BXOLHOIr0 Hanpsxe-

Hs, B . 180...250
HomMuHanbHaa vactoTta npe-

obpazoBaHus, KMy, ............. 100
HomurHanbHoe BbIXOAHOE Ha-

npspkeHune, B ... ... oL 6
Tok HArpy3ku, A ................. 0...3

BbILLEHUS HAAEXHOCTWN NevaTHbIE NPOBOL-
HMKW BbIXOOHbLIX Lenen (oT obmoTkum Il
TpaHcdopmaTtopa T1 OO0 Bbixoga — Ha
yepTexe NevyaTHOW nnatbl OHW HEMHOMO
LUMPE OCTaNbHbIX) PEKOMEHAYIO "YyCUNNTL"
YBEJIMYEHHbIM MPK NYXEHWUWN CNOeM Npu-
nos.

OnemeHTbl R4 1 C8 6binn 3apesepsu-
pPOBaHbl COMACHO pekoMeHaauunsm eup-
MbI-MPOV3BOANTENS ANSA Cly4asa HeYCTOW-
uMBoro sanycka npeobpasoBaTensi, HO
Heo6X04UMOCTU B HUX HE BO3HUKNO. B BbI-
XOLHOM BbINpSMUTENE NPUMEHEH CABO-
eHHbIh anogd LWoTtkn B kopnyce TO-220.
[poccenb BbIXooHOro gpunestpa L2 Hamo-
TaH Ha GeppuTOBOM MarHMTONpPOBOAE
"raHTenesngHon” &opMbl pasmepamun
9x12 MM OT HeucnpaBHoro 6noka nuTa-
HWS1 NePCOHAaNbLHOrO KOMMbIOTEPA NPOBO-
nom N3oB-2 0,5 Mmm no 3anonHeHus. C
pekoMeHaaumMaMmn no BO3MOXHOW 3ame-
He NPUMEHEHHbIX AeTanell Takke MOXHO
03HaKOMWUTLCS B cTatbe [1].

TOP224-6Y 6e3 N3SMEHEeHW B CXeMe, pas-
HULA TONbKO B YAOPOXaHUN KOHCTPYKLNN.

TpaHcpopmaTop npeobpasosaTtens
cobpaH Ha LL-06pa3HOM MarHUTONpoBO-
ne LLIBx6 pasamepamm 24x24x6 MM C Kap-
KacoM B HM3KOMPODUIbHOM NUCMONHEHUN
13 deppwuTa, NPeAnONOXNTENBHO, MPOHN-
uaemocTtblo 1500...2000. Komnnekt u3
Kapkaca w marHmtonposoga Obin npu-
00peTEH B MarasvHe, rae, KpOME LEHbI,
HWYEro BbISICHUTL HE YAANOCh.

NuHelika mukpocxem TOP22X umeeTt
BHYTPEHHIOW 3aLlMTy OT NEperpysku no
TOKY 3@ GY4ET BCTPOEHHOI0 TOKOOrpaHnin-
TEeNbHOro pesmcTopa, No3ToOMy napameT-
pbl N3rOTOBIEHHOrO TpaHcdhopmaTopa (B
nepBylo ovyepenb, MHAYKTMBHOGTb Nep-
BUYHON OOMOTKWM) MMEIOT NepBOCTENeH-
HOE 3HauYeHwue.

HamoTka TpaHcdopmaTopa "Bcnenyo”
Xenaemblx pesynbratoB He gana. [Mpu-
wnock o63aBecTUCbL Npubopamun ons mUs-
MEepeHUs1 UHAYKTUBHOCTW, OMWUCAHWUS KO-
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TOpbiX ObinKM onybnWkoBaHbl paHee Ha
cTpaHuuax XxypHana "Paavo” [2—4], noc-
ne vero npobnema c onpegeneHnem Huc-
fla BUTKOB NEPBMYHOR 0OMOTKKM oTnana.

Monk3yack pekoMeHaaunamm B cTatbe
[1] nna TOP223Y 1 yka3aHHOro MarHuTo-
npoeoga, 1 onpegennica Co 3Ha4YeHuem
MHAyKTUBHOCTM — 1300 mklMH. Kak wn3-
BECTHO, MHAYKTUBHOCTb KaTYLWKW G MarHun-
TONPOBOAOM (B MWKPOrEHPKW) paccymTbl-
BaeTca no popmyne

rae N — 4Mcno BuTKoB; K — napameTtp
MarHuTonpoeoaa.

Janee akcnepuMeHTanbHbiM MYTEM
onpepensieM napameTpbl NOAXOAALLErO
MarHutTonpoBsona. ,D,J'Iﬁ BbiymcneHua K
HamaTblBaeM Ha kapkac npobHyio 0BMoT-
Ky, Hanpumep 50 BUTKOB, U cobBupaem
TpaHchopMaTop 06A3aTenbHo ¢ Npoknaa-
Kamu B KpaiHUX kepHax TonwmHoi 0,2 mm
M3 HEMArHUTHOrO Matepuana, Hanpumep
Tekctonuta. WHoraa MarHMTOnNpoOBOAbI
yxe MMeloT roTOBbIWM 3430p, Toraa gonon-
HUTENbHbIA 3d30pD HE HYXEH.

[Mocne cBopkwn TpaHcdopmaropa us-
MepaeM WHAYKTUBHOCTL OOMOTKM U
onpegensem koadppuumeHt K umerowe-
rocsl MarHUTONpoBoOAa. 3atem no hopmy-
ne N = KvJL BbluMcnaem Heobxogumoe
YNCNO BUTKOB NEPBUYHOM OOMOTKW.

B moém BapuaHTe neperyHas obmMoTka
conepxut 92 BuTka npoeoga N3B-2 nua-
metpom 0,3 mm. ObmoTka Il — 13 BuTKOB

TOro xe nposoja. BbixogHas obmoTka
COLEPXUT CeMb BUTKOB npoBoa MN3B-2
ovameTtpom 0,5 MM, HaMOTaHHbLIX B TpwU
xunbl. CobniogeHne GasmpoBku 0OMOTOK
06a3aTenbHO. Havyano o6MOTkM Ha cxeme
0603Ha4YeHO TOUKOWN.
Bce 06MOTKM M301MPOBaHbI MEXOy
co6oi ABOWHBLIM CNOEM MOANAPUPHON
n3onsiLmMoHHoM neHTbl TEA 5K5, koTopyio

MOXHO 3aMEeHWTb NakOTKaHbIO WAWU Opy-
rMmM matepuanom obwein TonwWHOW
0.1 mM. MNoche oKoHYaTeneHoi cOOpKK
obsA3aTensHO cneayeT MamMepuTb MHOYK-
TUBHOCTb NEPBUHHON 0OMOTKM.

Bnok nutauua cobpaH B Kopnyce
BOX-KA12 pasmepammn 90x65x35 mm.
[ns oxnaxneHus B KOpNyce npoceepne-
Hbl OTBEPCTHSA.

Mpu UcnpaeHbIX OeTansx u OTCyTCT-
BUM OWKMOOK B MOHTaXe HanaxweaHwe




WMWN He Tpebyetca. Mpw Nnepeom BKAOYE-
HuM Heobxoaumo o0b6s3aTenbHO BMECTO
nnaskon scTaskm FU1 ncnonesosatk nam-
ny HakanusaHua mMowHocTelo 40—60 BT
3710 M36aBUT OT BO3MOXHbIX HENPWUATHOGC-

O
1o

A AR TEHALLIAES OFALITA BLIemis
¥ig LGUULIoCNNUI U Ulibiid Doinuny

nock, 410 HecobniogeHwe ¢asnmpoBkm
nepsu4HOi 06MOTKM 1 06MOoTKM |l rapaH-
TUPOBAHHO BLIBOAWT U3 CTPOS MUKPOCXE-
My TOP223Y. Mpn HecobniogeHuu dasn-
POBKW BbIXOAHOW OOMOTKWM YCTPOMCTBO
"He nepxuT” Harpysky, cpabaTbiBaeTr
BHYTPEHHSAS 3aLUMTA NO TOKY B MUKPOCXe-
me TOP223Y.

B cny4ae HeobxoaMMOCTH AN 3aMeHb!
n Noabopa MarHMTONpPoBOLA MOXHO 00-
patuTbes K cTatbe [5].

Mpu camocToATENbLHOW pasBoake nna-
Tbl Heo6xoaMMO 0693aTeNbHO YUUTLIBATD
pekomMeHaaumMm GUPMbI-NPonM3BOAUTENS.
Tononorvs nevyaTHoW nAaTbl COBPEMEH-
HbIX T Ha BbICOKMX YacToTax npeobpa-
30BaHWs UMeeT CBoM 0coBeHHOCTU. C Hu-
MU, a TakKke C napameTpaMmyv MUKPOCXEM
cepum TOP22X MOXHO 03HaKOMUTbLCS B

[6].
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PABUOAETAJIU — no4Ton
no BCEU POCCUM!

Camblit Wnpokuii BuiBop paguose-
Tanen, 3anyacten pAnas  pPemMoHTa,
pagmoniobuTenbckmx HabopoB U raa-
KEeTOB.

Ten.: ons MockBsbl (495) 543-47-96,

(916) 029-9019,
onsa Poccun MHOrokaHanbHbI 6ec-
nnartHbii Homep 8-800-775-65-78.

VHTEepHeT-MarasmH:
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e-mail: zakaz@dessy.ru

* * *

HacTosiuemy paguoniodourtenio!

JlecaTkn TbICSY paguogeTtanei co
cknaga.

HocTaeka no Poccuu.

ICDAROM.RU

* * *

KomnbloTepHble Npubopbl: OCLMII-
norpadsbl, reHepatopbl, oo 2 My, ot
9000 pyb6., Ha cknaae B Mockse.
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S NeKTPoOXMMNEeCcKO

paBneHne.

Bpa.qnohidﬁ:uTenBcKi fripal_’{r_'m(e

'Y na TpaBleHns HeGonbWKUX NeYaTHbIX
r-"l 5, nnat MOoXHO NPpUMEHWTb 3NEeKTPOXK-
MiUdeckuit cnocob. B pasHbix BapuaHTax
OoH BbIN onucaH B xypHane "Paguo”
{cm., wanpumep, [11), panuonobuTens-
ckoi [2] v cneumansHoi nutepartype [3].

HeobxogMmo NpuroToBUTE NPUMEPHO
noncTakaHa HacbIWEHHOro pacTeopa no-
BapeHHoln conu B Boge. (HanomHum, 4yto
HaCbILLEHHbLIM Ha3bIBAIOT PACTBOP, B KOTO-
pPOM pacTBOpsieMOe BeLeCTBO NMpu OaH-
HbIX YGNOBMAX OOGTUIMO MakCUManbHOW
KOHLEeHTpaLmMn 1 60nbLLUE He pacTBOPSIET-
cs1). NoTpebyioTca MCTOYHUK NOCTOSIHHOIO
ToKka HanpsbkeHnem Ao 6 B, cnocobHbil
npy 3TOM HanpsXeHWn oTAaTb TOK A0
200 MA (nyywe co ctabunmsaumein Toka
WN ero orpaHmynTenem), n 6annacTHbIN
peancTtop conpotuenerHmem 10...20 Om ¢
paccenMBaeMoii MOLWLHOCTbIO He MeHee
2 BT. BannacTHbiM pe3ncTopoM MOXeT
CNYXWUTb OTPE30K Crvpann U3 HUXPOMO-
BOW MPOBONIOKN WAN HECKOJIbKO PasHbIX
HU3KOBOJILTHbIX 1AM HaKkanMBaHusi, KOTO-
pble 0QHOBPEMEHHO OyayT MHOMKATOPOM
npouecca. Ewgé noHapobatca Bata ans
TaMMOHOB M OTPE30K MEAHOro npoBoja
anameTpom 1...1,5 MM, HA OYNLLEHHOM OT
M30M19UMN KOHLLE KOTOpPOro HeobGxoammo
cAaenatb nNeTno guameTpom okono 10 mm
ONa 3alleMIeHNs TaMMNoHa.

[N HaHeceHust PUCYHKa ne4vaTHbIX
MPOBOAHNKOB MOXHO MCMONb30BaTh ac-
®anbToOUTYMHbIA Nak. JIydlWwnMmn 3amT-
HbIMKW CBOMCTBaMM 06nafaeT pa3baBneH-
HbIA nak rpynnbl M@ (B ABa TOHKMX CNOS C
MPOMEXYTOYHBIMU — MOXHO FrOpsYUMU —
nMpocywkKamMmn), Ho ero yoobHo UcnonbL3o-
BaTb TOMbKO A5 CMJIOWHOro 3akpalmBea-
HUA GONbIM C NOCNEAyLWNM NPoYepUn-
BaHMEM KOHTYPOB NeyaTHbIX MPOBOAHUKOB
OCTPO 3aTO4EHHOW YEepTUAKON WMAN He
MEHEE OCTPbIM LWMAOM. MOXHO, KOHEYHO,
MCMNONb30BaTb M ONMUGaHHbIE B Paanoio-
6uTtenbckon nutepatype ¢poTocnocobbl
nepeHoca prcyHka ¢ MPUMEHEHNEM CBe-
TOYYBCTBUTENIEHOIO CNOSA N3 XenatuHa
WM MONUBUHUIOBOIO cnupta ¢ obsasa-
TenbHbIM 0GXMIrOM [0 CBETIIOCO/IOMEHHO-
ro useta. CoBpeMeHHble DOTOPE3NCTLI
MHOM HE NPOBEPSNUCH.

MNepea TpaBneHWEM B Yy 3aroTOBKU
nnatbl NpUNaMBaloT OTPE30K NMpPoBoAa W
NPUCOEOMHSIOT ero 4Yepesd GannacTHbIM
pPe3nCTop K NIIOCOBOMY BbIBOAY UCTOUYHU-
Ka nuTaHusa. Onsa CTeKaHus U3NANLLKOB
pacTtBopa B npouecce paboTbl MCMOMb-
3YI0T Kakylo-HUBYyaAb LMPOKYIO Nocyay.
HamoTae BaTHbIN TAMNOH Ha NETNIo, NOA-
K/OYaloT 3TOT NPoOBOA K MWHYCOBOMY
BbIBOAY MCTOYHMKA MUTaHNUA.

Hanee BknwyalwT nutaHue. [Lepxa
3aroTOBKY MAaTtbl HAKIOHHO OAHOM PyKOM
(NpvNasiHHbIM NPOBOAOM BBEPX), OOUIbHO
nponuUTbLIBAOT TaMMnOH B pacTeope W,
HaYMHas C CaMoro JanbHero kpas 3aro-
TOBKW, NPVKNAAbIBAIOT €ro K He3alLWLLEH-
HbIM NnakoM y4dacTkam ¢onbru 1 Habnio-
DaloT, Kak O6ykBanbHO Ha rnasax oHa
ObICTPO pacTBOpPsIETCS, & TAMMNOH CUHEET

I. CA®@POHOB, r. Yura 3abaiikansckoro kpas

(npu paboTte ero Heobxogumo noualle
obBmakuBaTk B pacTeop). Koroa oH cunbHO
3arpAasHATCA UNKU HAYHET NOSABNATLCH
UCKpeHWe, ero cnepyet 3aMeHsITb HOBbIM.
Mpu onuceigaemom cnocofie Tparne-
HWA HEOBXOAMMO B NEPBYIO OYEpenb yaa-
NUTL GONLry B TEX MECTax, KOTOPLIE PaHb-
we AOpYyrux OTCOeAVHATCH 3NeKTPUHecKu
oT o6wen nosepxHocTWU. Takon crnocob
NO3BONSIET NPOU3BECTM TPAaBNEHME B
OYEHb Y3KMX MECTax M Ha CPaBHUTEIbHO
GonbLyio rMyGuHY. 3aKOHYMB TpaBneHue,
3alMTHbIA NaKoBbIA CNOW CMbIBAIOT, a
HEHYXHbIE y4acTkKM GONbrn U "nblibLy” B
HenoTpaBfiEHHbIX MeCTax akkypaTHO yaa-
NFI0T MeXaHNYeCKMM NyTEM (C MOMOLLbIO,
Hanpumep, OCTPOro HOXa).
ONEeKTPOXMMUYEGKMM  TpaBleHneMm
MOXHO €034aTb (Moaobpas oNTUManbHbIN
TOK) OYEHb MENKYI0 PAaBHOMEPHYIO LLepo-
XOBaTOCTb Ha NOBEPXHOCTU obrn, a n3
TOHKUX MeTannImyecknx NUCTOB "Bblpe-
3atb” (MpoTpaBnMBasi HACKBO3b) MENKME
N3AENUs CO CNOXHbIM KOHTYpOM. B no-
cnefHeM criyyae obpaTHY0 CTOPOHY nc-
Ta HeobOXoOMMO MOJIHOCTLIO 3aKpacuTb
JIaKOM WU 3aKNEUTb INNKOK NeHTOon. Mpu
TonwuHe nucta oo 0,35 mm "BblpesaHue”
MaeT nerko, npu 0,5 Mm — 3amennsieTcs.
Mpwn "Bblpe3zaHnn” cnepgyeT yctaHaBnnBaTb
MakCMManbHO BO3MOXHbIA TOK, KOTOPbIA
[ONyCcKaeT 3NEeKTPOXMMUHECKNA NPOLLECG.
Jeno B TOM, 4TO NPU MabIX 3HAYEHUSX
Toka 6onblie pacTBopsitoTCa 6Gnmsnexa-
LuMe K NOBEPXHOCTM MECTa, T. €. pacTBOpe-
HWe B OCHOBHOM MAET B LUMPUHY, Npy 60/1b-
LLMX e 3HAYEHMAX OHO B CBA3W C NaccuBa-
umen 6nuanexalmx y4actkoB MaET 60/b-
we B rmybuHy. CnenyeT y4mTbiBaTh, HTO NpU
TpaBneH NPOMCXOANT Pa3orpes AeTanv.
Taknum xe cnocoboM MOXHO BbITpaB-
NIMBaTb PUCYHKW HA MeTanNn4eckux n3pe-
nvax. bonblwre n3nennsa MoXXHO TPaBKUTb,
MONIHOCTBIO NOTPY3nB KX B pacTBop. B ka-
4yecTBE MUHYCOBOIO 3N1eKTPoAa PEKOMEH-
[yeTcs ICNOJIb30BaTb MNAACTUHY U3 CBUH-
ua (cm. Huxe). MoXHO n MegHylo, HO oHa
BGbICTPO pacxodyeTcsi Npu NPUMEHEHUN
peBepcuMBHOro Toka. PasymeeTtcs, u B
3TOM Clydae Heo6X0AMMO 3aKpacuTb BCe
MECTa, rae He Ha[ 0 TPaBUTh.
MoTpebyetcss Gonee MOLLHBIA MUCTOY-
HWK NUTaHNS (C BbIXOAHbIM TOKOM 00 He-
ckonbknx amnep). Mpu yBenuyeHun Ha-
NPsSxXeHus1 Ha M3fenuu ceelle 6 B npo-
MNCXOOUT NaccuBaumsi, No3TOMY He crneay-
eT npesbilaTb 3TOT Npeaen. OnTumanb-
HOe HanpsikeHne Ha usgenum — ot 1,8 no
2,5 B, KoTopoe noanepXxuBaioT G NoMo-
wibto 6annacra nnm ctabnnamsaTopom Toka.
Bo Bpems npouecca BeNnYnHa Toka XxaoTu-
4eckMn U3MeHaeTcsl OT Makcumyma Ao
MWHUMYMA, 4TO XOPOLIO HabnoaaeTcs no
npuéopam UK No namnam HakanveaHus,
eCNin OHU NPUMEHEeHbl B kayecTee bGan-
NAaCTHOro pesncTopa. 3TO CBA3aHO € nac-
cuBauunen, MECTHbIMM MGCTOLLEHUSIMW Pac-
TBOPOB, OT/IOXEHNEM 0CGaAKOB N OKWUGIIOB
n ap. MNpy BO3HUKHOBEHUU YCTOWYMBOM
naccmBaLmMm TOK YMEHbLIAeTCs OO MUHM-
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MyMa, a HanpaxXeHne Bo3pacTtaeT A0 Mak-
CUMYyMa 1 NPOLLECC OCTaHaBnmBaeTcs. s
npoaneHna npouecca Heo6xoAMMO ne-
puogn4eckn npepbiBate TOK Ha HECKOJIEKO
GCeKyHa. Takxke BO BpeMA TdKMX OTKNKO-

LOLIALE TAO MMM ANEARNALIAGATL BLInMAnLL
HCHWK TORA MOAIRT Sark0paYvitaTo BLinC4n

anexkTpoaa v uanenua. Yctoiumeasa naccu-
BaLMA BO3HWKAET NPW NOMHOM MOrpyxe-
HWW geTtanu B pacTteop. lNpu TpasneHuu ¢
NOMOLLBIO TaMIMNoHa Naccreauns, Kak npa-
BWNO, YCTPaHAETCA cama coBoi.
ONEKTPOXUMUYECKUM TPaABNEHWEM MOX-
HO WBEAHYIO UMYy cAenaTb CBEpXOCTPOoi, a
M2 TOACTOI 3aKAaNBHHOI CTANEHOI NPORO-
NIOKM N3roTOBUTL "TUraHTCKYIO" LUBEMHYIO
urny. Npouecc "3aTo4kn” B 060MxX cnyqasax
3aK/04aeTCs B CNeaylowem: Ha OHO COCYy-
0a C pacTBOPOM MOrpyxailoT 3NeKTposq,
NOAKIIIOYEHHBIA K MUHYCOBOMY BbIBOAY UC-
TOYHWKA NUTaHWS, a u3genne Yepes Han-
NacTHbIM PEe3NcCTop MOAKMOYAT K MAo-
coBoMy BbiBoAy. OcTaéTtcs kamHyTb Ha
NOBEPXHOCTb PacTBOpPa HEMHOro macna
(BEPETEHHOr0, NOACONHEYHOro) M Nepuo-
OMYECKN NNaBHO, HEe BLICTPO, OKYyHATb KO-
Hel, 3aTaynBaeMoro U3genusi B pacTeop.
Bo 1n3bexaHe nony4eHns YETKOW rpaHnLb
TpaBneHusi ctapaTbesl, 4TOObl IMyObuHa oKy-
HaHus 6bina pasHas. "3aTtounTs” Uronky u3
NPOBONOKN ANaMeTpoM 3 MM Ha AJUHY
30...40 MM MOXHO MWHYT 3a ABaguathb.
Mnu, Hanpumep, MOXHO "NpoTo4nTb” Ha
BaIMKe KaHaBKy nof GOUKCUPYIOLLYIO
wanby unn oTpesatb OT TOHKOCTEHHOW
TPYOOUKN parMeHT HYXHOW ONvHbl. Ons
3TOro MAOTHO HaAEeBaeM Ha JeTanb N3onsa-
LIMOHHYIO TPYDOKY (kemBpuK), ckanbnenem
paspesaem e€ Ha OBe 4acTu, pasiBuraem
X Ha HYXHOe pacCcTosiHMe W, 3amMas3aB
OTKPbITbIA KOHEL, OOHOW U3 YacTen NnacTu-
JIVHOM, MOAKIOYaEM OEeTaNb K UCTOYHUKY
nuTaHMa n TpaBuUM B pacTBope. TOHKO-

CTeHHylo TpyBoUKy B 061acTu paspesaHus
XenaTenbHO BHYTPW 3anoIHUTb NAacTuam-
HOM A/ UCKIIIOHEHWsSI MOATPaBIMBAHMS
M3HYTPW B KOHLE npouecca. Tok B 0Goumx
cny4aax I'IO,El,ﬁHpBIOT BKCNnepyuMeHTanbHOo.

Ha ssaiiunnannes anarrnnna auinananT
md viFinywUoUv SA0R T RULAE ooigCline

ca HeBonbLUoe KoNMYecTBRO BOAOPOAA.

Ny4we v ctabuneHee npouecc Tpasne-
HWA NPOMCXOONT B PacTBOPE, COCTOALLEM
M3 CMeLWaHHbIX NpyUMepHO B PpPaBHbIX
AONAX KOHUEHTPWMPOBaHHbLIX pacTBOpPOB
nosapeHHoin conu (130...150 r/n) 1 xno-
puctoro ammonus (180...200 r/n). MoxHo
nobaruTtk 1/5 uacte BoakLl. OTASNLHO KOH-
LEHTPUPOBAHHBLIA PacTBOP XNOPUCTOro
aMMOHWA AONT0 XpaHUTe Heness. [noT-
HOCTb TOKa NpW TPaBfeHMN B TaKOM pacT-
Bope — 3...5 A/am? [2, c. B7].

Ona nyywero cmauMBaHusi B pacTBOp
MOXHO [00aBnsiTb (MO KanjsiMm) He CBO-
payMBaloLLMECs B HEM LIaMMyHn (noadu-
paTb aKcnepumeHTanbHo). TpaBneHue B
LAHHOM pacTBope 6onee YéTkoe, C BEpTU-
KanbHbIMW CTEHKaMK rnyouHon Ao 0,5 mm.
Kpome Toro, ecnm no OKOH4YaHUKM NpoLec-
ca TpaBfeHMs 3aMKHYTb NPOBOAA OT 3/1eK-
Tpopaa v nagenvs HakopoTko Ha 30...60 c,
TO MNPOWCXOAMT OCBET/IEHWE TpPaBIEHOMN
NOBEPXHOCTU A0 BNECTALLEro COCTOSHUS.

Mpu TpaBneHuM NpoucxogsT BCe yno-
MSIHYTbIE PaHEE SIBNEHNs naccmeaumun. ns
MX YCTpaHeHMs1 B NMOBCEAHEBHbIX paboTax
06bIYHO MPUMEHSIIOT pa3Hble aBToMaTU3n-
pOBaHHble MCTOYHMKN MUTaHusa. OueHb
MHTEepecHbIN addekT BO3HNKAET Npu TpaB-
JNIEHUU CTaNbHbIX N3LENNI B OTPabOTaHHOM
pacTtBope nocne Tpaenewus meau. Nocne
OTKITIO4EHNS TOKa (6€e3 3aMblkaHus) B NPO-
TpaBneHHbIX MECTax BbinagaeT 6aecTawias
KOHTaKTHas MeJb U3 pacTBopa.

Takon pacTBOp (TEMHO-CUHEro LBeTa
nocne TpasneHUst Meay) MOXHO MHOro-

Hacapnkum ong 3aneKkTpuyeckoro

npunoeorTcoca

H. JIABPULUEB, r. Nasnogap, Kazaxcrau

| PU WCNOJb30BAHNM BNEKTPUHECKOTO
NpUNoOeoTcoca MHOTME, HaBepHoe,
3aMevasnu, 4TO Hacadka B NPOLECCE 3KC-
nnyataumn 6bicTpo paspywaercs. Mpno6-
pecTu HOBYIO NPoBAEMaTUYHO, Aa U Kaye-
CTBO 3aBOMCKMX HACafoK OCTaBNAET Xe-
naTb NlyHwero.

—

| | Puc. 1

MHoto Gblna ucnelTaHa Hacagka, nsro-
TOBNIEHHAs U3 KOHTAKTHOrO HaKOHEeYHMKa
M8-0,8 mm L=30 MM OT ropesnku cBapou-
HOro nonyasTomara (puc. 1). 3TK Hako-
HEYHMKM UMEIOT CKBO3HOE OCEBOE OTBEep-
cTue (ero guametp — 0,8; 1; 1,2; 2 MM 1
T. A.), NO3TOMY OCTa&TCs ToNbKO Aopabo-
TaTb UX HAPYXKHYIO HaCTb.

[MaBHOE A0CTOMHCTBO M3roTOBSIEHHOM
Hacafkym — O0JrOBEYHOCTb NPY aKTMBHOM
MCMOMb30BaHWM, Tak Kak y>Xe npu nepsom
HarpeeBe oOHa MNOKPLIBAETCA 3aALMTHbLIM
ClloeM OKUCNOB, BCeACGTBME Yero Npunom

K HEW He npunaunaeT n 6eCI'IpeI'lﬂTCTBeHHO
nonagaet B KamMepy npunoeotcoca, He

85 11,5

[
|
|
|

26,3
|
|
:
|
|
I
Iy
I
i
II
M
@10

@08
w
(=]

Y

M5
|
210

20,8
23

Puc. 2

3acopss conno. KpoMe TOro, 3TM Hako-
HEeYHWKM NpeaHasHa4YeHbl ans paboTbl Npu
BLICOKOM TemnepaType, rnoatoMmy paspy-
LINTENBLHOrO AEeNCTBUSA Ha HacamKy nepe-
rpPeB Npu 0TCOCE NPUNOS HE OKA3bIBAET.

KpaTHO pereHepupoBaTb, nponyckas
Yepes Hero Tok, A/ Yero B pacTBOp cne-
OyeT OnycTUTb ABa CBUHLUOBbIX 3NEKTPO-
ba. BmecTto HMX BO BCex cnyyasx nydwle
NPUMEHATL BNEeKTPONPOBOAHYIO YrNepoa-

Uy Taue Clua A RAacTAMAnNOATAa 4 un
Ay TRAND. wina N pavioUphcivn v noc

AAET HUKaKUX BpeaHkLIX coeauHeHuia. MNpu
pereHepaunn HeobxoAMMO nNepuoamye-
CKM ynanaTe ¢ 06OMX 3NEeKTPOACE W
BbINABLUWMIA Ha OHO OCafokK rpA3HO-KOPpWU4-
HeBoro ugeTta. lNpouecc npoponxaioT 00
NONY4YeHWs NOYTK NPO3PAYHOro pacTeopa
bnenHo-3enéHoro ugerta. PereHepupo-
RAHHLIL DACTROD TPARUT HEMHOMD XyXe
CBEXEro, HO pes3ynbTaTbl Mnony4aiTcs
Hennoxwe. PacTeop ronydoro ugerta ¢
BbiNaBLUMM 0CaOKOM CONer Meay Takoro
Xe uBeTa pereHepaunn nognaércs nioxo.

3NeKTPOXMMUYEeCKOMy cnocoby Tpas-
NeHus B MpUBEAEHHBIX pacTBOpax Moa-
baloTcs meab, 6PoH3a, NaTyHb, aNtloMUHWA
¥ ero cnnaebl, CTanb, B TOM YUCne 3aka-
NEHHas, N MHOTMe HePXaBeloLLme, XyXe —
MEeNbXMOP, HAMHOro Xyxe — TBEpAble
crnnaebl, TUTAHOBbIE cniaBbl. He TpaesaTcs
CBWHEL, M CBUHLIOBO-0JIOBSIHHbIE MPUMON.
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Puc. 3

BTOPbLIM MJKOCOM TakKoW HACaZKU ABNSA-
eTcs To, YTo 6naroaaps eé Gonbluei Mac-
ce 1 6onblUel Nnowanm TOPLEBOM CTEHKN
OTBEPCTUS MPUNOA pacnnaBnseTcs 3Ha-
YuTenbHO GbiCTpee. HemanoBaxHO U TO,
YTO HacaaKy MOXHO M3roTOBWTb MO, KOH-
KpeTHO HeobxoauMmble paguoniobutenio
Hyabl. Cam 8 NoNb3yloCcb B OCHOBHOM Ha-
cafkoi c oTeepcTuem auametpom 0,8 mm,
pexe — 1 Mm.

Mpouecc U3roToBNEeHWA HACAAKWU chne-
OyIoWmia, BHavyane oT KOHTAaKTHOro Hako-
HEYHMKA 0TPe3aioT Pe3sBoBYIO HacTb ANuM-
Hoii 10 MM (pmec. 2,a). 3aTeM cBepiom
OnameTpom 4,2 MM paccBepsiMBaloT oce-
BOE OTBEPCTME Ha rMybuHy 11 MM 1 Hape-
3aloT B HEM pe3bby M5x0,8 mm (puc. 2,6).
Ana nonydyeHus pesbbbl Ha BCel AnuHe
OTBEPCTUS NCMNOJBL3YIOT YNCTOBO METHNK
CO CTOYEHHOW Ha HaxpadHoM Kpyre 3a-
60opHOKN YacTblo. B 3aBepluieHMe KOHUYe-
CKYIO 4acTb Hacadku ob6TaumealoT Ao Mo-
NyYEHWUst TOPLEBOI nnowanky Tpebyemo-
ro guameTpa (B BaHHOM ciyyae — 3 MM).
BHewHWin BUAO, roTOBON Hacaaky nokasaH
Ha puc. 3.



YMbIBaNlbHUK C 0@CKOHTAKTHbIM

ynpaBieHuem

B. TUMOLUEHKO, r. Sneproagap, YkpaunHa

BO MHOrux TOProesiX UEHTPax v NpoYunx o6LeCTBEHHbIX yYpexae-
HUSIX TyaneTHble KOMHAaTbl Oﬁﬂpyﬂo&aﬂbl’ cerogHss ymbiBasJibHUKaMu,
nogaya BoAb! B KOTOPbIX BKJIIOYAETCH aBTOMAaTUYECKU npu npubnu-
JXeHuu K kpaHy pyk. B npegnaraemoii craTtee aBTOp paccKka3biBaerT,

Kak oﬁopy.qosarb aBTOMAaTUYeCKNMHN yMbiBaJIbHUKaM BaHHYHO KOM~-
HAaATY U TVANeTRr CcCROeH KBapTupe U URAroTOBUTh 1119 HUX 6noku vnpag-

JIEHUSA .

pv BbIBOpPE CAHTEXHWKM A1 TyaneTa u

BaHHOM KOMHaTbl XOTENOCb, Tak CKa-
3aTb, "COOTBETCTBOBATb" M YCTAHOBUTb
YTO-TO COBPEMEHHOoe. Ho n3yyeHune pbiHka
3TOWN TEXHUKW MOKas3asno, 4TO LeHbl Ha aB-
TOMATU3MPOBAHHbLIE YCTPONCTBA NOAaYMn
BOJbl B YMbIBa/IbHUKM JOBOJILHO BLICOKM U
He MMET TEHAEHLMM K CHUXEeHuIo. Ha ca-
MOM Xe Oene B Takom 060pyaoBaHUN HU-
4Yero CNOXHOro Het. Onsi Hero
CYLLEeCTBYET MHOXECTBO BCEBO3-

fopsiyasi M xonoaHas Boga B HEM CMeLUn-
BalOTCA C MOMOLLBIO TEPMOCTATUYECKOro
CMecuUTeNst 3aBOACKOro U3rotosnieHms. OH
aBTOMaTMYECKUN NOAAEPXNBAET 3a4aHHYIO
TeMnepaTypy BOAbl HAa CBOEM BbiXx0oA4e
HEe3aBUCUMO OT KoneBaHuii Hanopa
XONOJHOW U ropayeit BoAbl Ha BXOMaX.
Mocne TepMoCcTaTMYeCcKOro CMecuTeNs
Ténjas BoAa 3afaHHOM TemmnepaTypsbl

Ona nopaun Xunakoro Mbina npucno-
cob6neH 6Ba4yok CTEKI00MbIBATENA aBTOMO-
6uns "Huea", VMeEWMI BCTPOEHHbLIN
LEeHTPOOEXHbIN HACOC C HOMWHaNbHbLIM
Hanps:keHwem nutanmsa 12 B. MNoponayr

FAUEisl ATAEAAMAILIBATOANAN 4 nUriay aern_
VahRF UICRAUUMDIDO I GHTHF ¥ Gy FIA do U

moBunein. Boibop Takux 6a4KoB B Marasm-
Hax aBTOMOBWMNLHLIX 3anyacTel o4eHb
LWWPOK.

3anpaenaTte Ga4ok cneoyet XWUOKUM
MbBINOM HE OYeHb FYCTOI;‘1 KOHCHUCTEHUWHK,
HO Nydlle NONbL30BATLCA HEeAOPOrvmM of-
HOPOAHLIM WamnyHem. OQHOW 3anpaskin
XBATAST NOUTW HA rQf, 4TO WUCKMIOYAST
HEOBX0ANMOCTE YacToro obCAyXMBaHMA
cucTemsl. KONM4YeCcTBO NoaaBaemoro npu
KaXA0M BKJOYEHMM MOIOLLEro CpencTsa
perynupyetcss M3mMeHeHueM MNpPOoL0IXM-
TeNbHOCTM paboThl Hacoca. [ns 3Toro B
KOHTpONIepe cCuUctemMbl MpeaycMoTpeHbl
CbEMHbIE NEPEMbBIYKM.

PaccMoTpum popaboTky cMecutens
OJ19 BapuaHTa cuCTeMbl C noaayvei Xmako-
ro Mbina. NpakTUYeckn BCE COBPEMEHHbIE
CMECHUTENM C OAHMM PhbIHarom yrpasneHus

MMeIOT BHYTPW TakK HasblBae-
Mbld "kapTpuax”. OH CRyxut

MOXHbIX OAaTYMKOB MPUCYTCTBUS §m < /-\ 3aNOpHBIM 31EMEHTOM 1 MO-
yenoBeka wam ero pyk B on- | g X I OT koHTpOnnepa = XeT ObITb NJIACTMACCOBbLIM, Ke-
penenéHHoMm MecTe, aNnekTpo- | & a O 4 ot A _ pamMuyeckum nnm 6POH30BLIM.
MarHuTHbIX BOASHbIX KnanaHoB ¢ |— 5 = == L|_ MNepenenka 3aknoyanacb B
pPasNNYHBIM MPOXOAHLIM CEeHEHM- E = N N OnekTpo- 8.5 : TOM, YTO OH OblNl YCTAHOBJIEH B
eM U HanpskeHneM cpabaTbiBa- 0o paH KnanaH 22 MNONOXEHME OTKPBLITO (4151 MaK-
HUS. = 8s O [aTtyvK | cumanbHOW nogayun XonoaHow
Bblno MHOro Maen, HO HyXHO | T @ g_o —I-q/ M ropsiyer BoAbl) 1 OCTaBNEH B
BbINIO HATN KOMMPOMUCE Mexay | & & —i 2@ 3TOM TMONOXEHUU C yOanéH-
CTOMMOCTBIO YCTPOICTBA, ero Ha- | g @ I HbIM pPbIYAroM yrpaeieHns.
OEXKHOCTBIO N GYHKUMOHANbHBIMKN | XX OT KOHTpONnepa 3akpbiTb €ro crano HeBOo3-
BO3MOXHOCTAMMW. Bblnn paspa- MOXHO.
60TaHbl ABa BapuaHTa yMblBaslb- K koHTpOnnepy B 0AVH 13 BXOAHbIX WITYLE-
HUKa C 6ECKOHTAKTHbIM BK/OYE- Bayok ¢ poB cmecuTens Obiia BCTase-
HMEM W BbIK/IIOYEHNEM NOoJAyun KUAKAM Hacoc Ha NOJIMXNOPBUHUIOBAA TPYO-
BoAbl. OaMH — co cTabunmanpo- MbINIOM ka guameTpom 3,2 mMm. OHa
BaHHOM TEpPMOCTaTOM Temnepa- Puc. 1 npotLuna 4Yepes kKamepy KapT-
TYpoilt BOAbl M BO3MOXHOCTbIO puoxa v BbiBeAeHa Hapyxy
nojayn XuaKoro mMeina — npep- Puc. 2 —

Ha3Ha4YeH ANsl YCTaHOBKW B Tya-
nete (kctatv, NoaobHLIA Bapw-
dHT Ha PblHKE MHE He BCTpe4an-
cA). Bropoi yctaHaBnmBaeTcs B
BAHHOW KOMHATE W WUMeeT pyd-
HYIO PerynvpoBky Temnepatypbl
BOAbI.

Mpu BLIBOpE cMecuTenen ans
YMblBaNbHUKOB 0DpaLanock BHU-
MaHWe Ha BO3MOXHOCTb BCTPO-
WTb B HMAKHIOKD 4aCcTbk WX KOpny-
coB MHdpakpacHsle (MK) naryu-
KW Hanuuma pyk. Ona ymbiBans-
HUKa B Tyanete nNOAXOAALLMIA
cMmecuTens Bbin HalioeH u nopa-
foTtaH cooTBReTCTRyIOUMM 0bpa-
30M. [1ng yMmbIBanbHUKA B BAHHON
KOMHaTe ero nonobpartb He yaa-
nock, nostomy MK-patumk Gbin
YCTAHOBNEH B Kamepe nepenuea
PaKoBWHBLI YMbIBaNbHWKA, HE Ha-
pyLWwmMe npu aTom paboTocnocod-
HOCTb KamMepbl. |

Bo3amoxHO, Npyv NOBTOPEHUW
ONMUCLIBAEMbIX Y3NOB MPUAETCS MCKATb
Apyrve peweHusi, TaKk kak CyuwlecTByeT
MHOXECTBO PasfINyHbIX N MO KOHCTPYKLMM,
1 No AnsaiiHy cmecuteneit. Hagech, Mol
OMbIT NOMOXET B PeLUEHUUN BO3HUKAIOLLMX
npobnem.

[vapasnnyeckas cxema yMblBabHMKA G
6EeCKOHTaKTHLIM yrpaBneHWeM 1 nopadem
XWAKOro Mbina msobpaxeHa Ha puc. 1.

NpPOXoAMT Yepes ObbIYHbIN KpaH, NO3BONSA-
IO YCTAaHOBUTL HAmnop nogaBaemon B
YMbIBaJIbHUK CTPYW BOAbI, W 3NeKTpomar-
HUTHBIA KNnanaH, ynpasnsieMbli paccMOoT-
PEHHBIM HUXE KOHTPOMNEPOM. 3T y3nbl
(1— TepmMocTaTU4eckMi CMecuTenb, 2 —
KpaH, 3 — knanaH) pasmelleHbl B TEXHO-
JIOFMYECKOM OTCeKe Mo, PakoBUHOM YMbl-
BaNbHUKA, Kak NoKa3aHo Ha puc. 2.

(=

Puc. 3|
CKBO3b aapaTop CMecuTens,
KakK NoKa3aHo Ha pUcC. 3. Becb
06bEM kKamepbl kapTpuoxa,
CBSI3aHHOW € WCNONb30BAaH-
HbIM NS BBOAA TPYDOKW BXOA-
HbIM LUTYLEPOM, 3anuT 3MoK-
cuaHeiM - kKoMnayHaom. OH
dukcupyeT TPYOKY M He NO3BO-
nAeT CMellMBaThLCA noaaBae-
MOMY MO HEW XNOKOMY MbiNy G
BOAOM, NOOABAEMOM BO BTOPOW LUTYLLEP.
B HuxHe yacTn koprnyca cMecuTens yc-
TaHOBJ/EH MOKa3aHHbI Ha puc. 4 VK-pat-
YUK, MO CUrHaNaM KOTOPOro KOHTponiep
CUCTEMBI ONpeaensieT Hanuume pyk B6am-
31 cmecutens. JatyMk COCTOUT M3 W3-
nyvatowero MK-amnoaa 3014IRAB (1) v nH-
TerpansHoro ¢oTonpuémHuka 3, nome-
WEHHbIX B KOpnyc 4 (nnacTtmMaccoBYIO

(03]
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PAIMO Ne 12. 2014

HaBMHYUBAOLLYIOCA NPOoBKy Ansa cocyna c
XNAKOCTbIO). Ha wmnanyvaowmin guog 1
HaJeT HEenpo3payHblii 3KpaH 2, UCKIo-
Yalowmim npaMmoe nonagaHne ero nanyye-
HUS Ha doTonpuémHuk 3. CBoBOAHLIN

AR AL BUUTAL Eanmuna A aanaT anneoan_
VU DO DNy | o RURINYUE 7 Sdiivil GHIURUAL

HeIM koMnayHaom 5. Ona npoxopaa NK-na-
Ny4eHWUA B KOPNYCE CMECUTENA, HanpPoTUB
avona 1 v doTtonpuémHuka 3, npoceep-
NeHbl ABa oTBEpCTUS (pyUc. S5).

YMbIBANbHUK ansa Tyaneta mmeeT OBa
pexuma paboTbl. MepBblid — 06bIMHBIA.
Ecnn NoMecTUTb pPyKu B 30HY OENCTBUA
WK-natumka, TO0 nNpubnuautensHo depesz
CeKyHAY Ha4yuMHaeTcsa nogaqa Boabl, KOTO-
pas npekpawaeTtca, Koraa pyku byoyr
ybpaHbl. BTopoil pexum Bkno4aoT ObICT-
pbiM Bamaxom pyku nepen MK-gatunkom.
O nepexoae B 3TOT PEXUM CUTHANU3UPY-
10T BKNIOYMBLLUMIACA CBETOAMOM, KOTOPLIA
MOXHO YCTaHOBWTb HAa BWAHOM MeEcCTe, u
OOMH KOPOTKWIA 3BYKOBOW CWrHan. Takon
BapuaHT ynpaeneHus n3baenser ot Heob-
XOAMMOCTW YCTaHaBNMBaTb PAAOM C YMbl-
BaNbHWUKOM BNAaro3alnLEHHYIO UKW CeH-
COPHYIO KHOMKY W NPOKNaabIBaTh K Hel
npoBoja. HaBkIK ero MCNonsL30BaHUA Npu-
obpeTaeTcs 04eHb BLICTPO.

Pexxum OCTaérca BKNIOYEHHBIM He-
CKONBKO cekyHa. Ecnu B 310 Bpems B 30HY
nenctena MK-patunka BHECTM DYKKW, TO
HAYHETCA nogaya BoAbLl ANa MX CMavuBa-
Huga. 3aTtem GyaeT nogaHa Nnopumsa Xuaoko-
ro Mblna M HacTynNuT naysa Anas Hamblin-

Puc. 6

2 11 3, KOTOPLIMU 3apaHee PerynupyioT no-
a4y XONOAHOR 1 ropsyent Bofibl B CMECHU-
TeNb U BKNOYEHHbLIE C HAMWU MOCNenoBa-
TENbHO ANEeKTPOMAarHWTHblE KnanaHol 1 u
4, ynpaensiemsle KoHTponnepom. Mogava

MAAFFOEO RALIAN B URALIBA AL LAES PO o
AVIARUT U VIDU IR B YyMIDIDQJDOVIRG diin odin

HOW KOMHaTLI He NpeaycMoTpeHa.

Kak yxe 6bino cka3zaHo, KOHCTPYKUMS
NPUMEHEHHOTO B YMbIBANLHUKE BaHHOM
KOMHaTbl CMECUTENA HEe NO3BOAWNa yCTa-

HOBUTb UK-aaTymnk BHYTpU Hero. MNoaTomy
ATOT AATYMK YCTAHOBNIEH BHYTPU Kamepbl
nepennBa pakoBMHbI YMbIBaJIbHMKA, @ ero
BbIBOAL! NMPOMYLLUEHLI YEPE3 NPOCBEPSEH-
HOE B 3aJHE CTEHKE 3TOI KaMepbl CBEP-

noss Mo Aoy aToanaTan A aamoanoan
S 0 VICRAY UiIoGpUi Vi, Finvid/iday envic

NPOX0AWT CKBO3bL CAMBHOE OTBEpCTUe
pakoBuHbl. CoeauHUTENbHLIA kabenb 1
HEKOTOPLIE OTHOCALLMECA K AATHMKY AeTa-
nM nNpunasHbl HENOCPeOCTBEHHO K €ro
BbIBOJAM W, KAk NokasaHo Ha puc. 7, Bcé
BTO 3aNMTO ANOKCUAHBLIM KOMMAYHAOM.

B ofoux BapuaHTax ymblBanbHWKA
MOXHO UCNONL20RATE NI0OKIE HOPMANKHO
3aKPLITLIE JNEKTPOMArHUTHLIE BOAAHLIE
KnanaHel C HanpsXeHWeM OTKPbIBaAHWMSA
12 B, noaxoggime no npoxogHoMy ceve-
HUIO. ¥ Hawén noaxoosuwme knarnaHel B
MarasuHe 3anacHkiX YacTen ana cTupans-
HbIX MawmnH. OHKW Pa3nnyalnTCcs B OCHOB-
HOM HOPMOIA M HNCNOM BXOLHBIX U BbIXOA-
HbIX naTpybkos. H MCNONb30Ban camble
NpocTele — C OAHMM BXOAOM W OfHWUM
BbIXOAOM (puc. 8).

OTW KnanaHbl paccuMTaHbl Ha ynpaene-
HUE nepemMmeHHbIM HanpsikeHuem 220 B,
NO3TOMY MX 0BMOTKW NPULLNIOCE NEpemMo-
TaTb, 4T0BbI NOHW3WTL paboyee Hanpaxe-
Hue o 12 B. Coenartb 9T0 0Ka3anoch He-
CNOXHO, TaK KaKk KaTyLWKW KNanaHoR
cbémHble. CTapble 0bMoTkKM Bbinu yoane-
Hbl, @ HOBLIE HAMOTaHbLI BUTOK K BWUTKY
nposogomMm M3TB guametpom 0,224 mm
[0 MOMIHOro 3anofiHeHns kKapkaca (npo-

BaHus pyk. flanee koHTponnep so3aspa-
TUTCHA B NEPBbLIA PEXWUM, U BOAA CTaHET
nocTynate TONLKO TOrOoa, kKorga pykd
HaxXo0O#ATCH B 30He ,ﬂEIﬁCTBHﬂ AaTy1Ka.

MNepenenka BTOpOro cmecutensa (ans
BAHHOIM KOMHATbI) 0Ka3anacb OYeHb Npo-
cToii. OTBepHyB raiky dukcaumm kapt-
puaxa, 8 passepHyn ero Tak, 4To nNpu pol-
yare ynpassieHus, Haxo4sLWEeMCa B 3aKpbl-
TOM nNnonoxXeHwwn, nopada XGJ’]O,D,HO!H 4]
FDDFHBIE BOAObLI NONMHOCTLIO OTKPLITA W 3d-
KPbIT €€ VKe HEeBO3MOXHO. Ho ocTanack
BO3MOXHOCTE NOBOPOTOM phivara Bnpaso
WK BNEBO PerynupoBaTtb NPonopuvio, B
KOTOPOW XONoAHaa BOAa CMELWBAETCH C
ropavyen, M3MeHas 3TUM Temnepatypy
BOAbl Ha BbIXOOe.

PaamelleHve obopynoesaHus B TEXHU-
YECKOM OTCEeKe 9TOro yMeIBanbHUKa NokKa-
3aHO Ha puc. 6. 34ecb HAaxoAATCH KpaHbl

BOJ B3AT C KaTYLWKW MarHUTHOrO nyckare-
na MME-200). MepepenaHHbiin kKnanaH
yBepeHHo oTkpeisaetcs npu 10 B, a ero
oBmoTka He neperpesaeTca. XoTa KaTyll-
KW 3NeKTPOMarHUTHLIX KnanaHoB He MMe-
0T HUKaKOIro KOHTaKTa C BO,I],OIT'L ONH NOBbl-
WEeHWA HAAEXHOCTU 8 331N UX ANOKCKA-
HBIM KOMMNAayHAOM.

Ans ynpagnexdnsa o6omumMu BapuaHTamm
YMBIBANBHUKA MCNONL30BAHLI OAWHAKO-
BblE KOHTPONNEPL!, COBpaHHLIE N0 CXeMe,
n3obpaxeHHoil Ha puc. 9. OHK paznu-
4aTCs NWLLL NPOrPaMmMoNn, 3arpyXeHHoM
B MUKpokoHTponnep DD1. MNporpamma,
KOAbLl KOTOPOW HaxogaTca B daine AVTO
H20+SOAP.HEX, npegHasHaseHa ans
yMbiBanbHMKa C nogadYent XUakoro Meina,
a B daiine AVTO H20 1+1 — ana ymbiBans-
HWKa C pa3feilbHbiIMKW KnanaHamMmy noga4m
XonoaHow W ropsadyeit soawl. 06a daiina
UMEIDTCH B NPUNOKEHUW K cTaTee. WX
HeobX0AMMO 3arpy3nTb B NamMATb MCNOMb-



B1 BoAbl. Ecnu no kakoi-nnbo npuumHe (Ha-
I {EOF’4836 npumep, NOCTOPOHHWUIA NPeaMeT B YMbI-
/ 1\ g Ba/ibHUKE) BOPMUPYETCA HEMNpPEpbIBHas
@S 3014IRAB 1 1[IR2 + ”Cﬁx . KoMaHga Ha OTK%bITMe KignaHa npopon-
71100 ' *uTenbHocTblio Gonee c, TO ynpas-
. T *158 nncuies HanpaKeHue ¢ khanata cHuma-
= HL2 3014UYD eTcA, YeM npekpallaeTca nojada BoAbl,
— (_\/Rg 47K W 3BYYUT NPEPLIBUCTLIN aBapUnHLIA CUr-
\Dj, = Han. MNocne ycTpaHeHua NpUYUHbLI 6no-
DD1 KMpOBKa aBTOMaTW4eCKWM CHWMMaeTCHd W
ng?;b:ca 14001 picieraan-oap HA1 KPT}_%'G‘BSA HOpManbHasi paBoTa yMbiBanbHWKa BO-
L 4 FL=
omcLRIMcy| Reo B L3 3014LRD 300HOBNAETCA.
rRE1 L R10 YcTaHoOBKOW B nonoxeHue 1-2 nepe-
A o1 1 ; RAZ RE?2 g e AT Meidk S1 2anpewainT dbopMuporaHue
100 H “ RA3 RB3 @ G5 KOHTPONNEPOM CUrHanNoB, OTKPLIBAKOLWNX
AT1 KBbiB. 5 Bhs Egg 11 | —— gp e Knanadsl Nojayyn mMeina v Bogbl. B stom
1 DD1 RB6 12 $s5s pexnMe noAcTpoeyHbIM pesnctopomMm R7
R4 51 RB7 113 -5 gy perynupytoT 4dyecteuTensHocTb WK-pat-
3 N n 35% ymka, KOHTPONMpPYst ero cpabaTbiBaHMeE NO
3 0SsC1 0sC2 5 Boo0 2 BKJIIOYEHMIo ceeToamoa HL3.
I ZQ1 4 Mry 12 384 " Ceetoavoabl HL1 1 HL2 — nHavkaTo-
A 14 $ 5% pbl pexnMa noaayn Xmakoro meina. OHum
~ BKJIIO4AIOTCA U BLIK/IOYAIOTCA OLHOBpPE-
13 :‘233 MEHHO, HO OAWH M3 Hux (HL1) pacnona-
12.14B | & raloT He Ha naaTe KOHTPosiepa, a B Mec-
Te, ynobHOM ana HabnoaeHus yenose-
el Z KOM, MOJIb3YIOWMUMCS YMblBallbHUKOM. B
K Hacoc VD2 L4148 KoHTponnepe, paboTalWweM No npo-
V|8 B rpamme AVTO H20 1+1, ceetoguogbl
o / VT3 HL1 n HL2 He neiCTBYIOT 1 UX MOXHO He
+=—1-0 VT2 IRF530 ycTaHaBnmeaTb. CBeToanon HL4 noka-
Kknanauy | 1 VD3 LL4148 IRF530 3biBaeT, 4TO MWTaHWe KOHTponnepa
N ]
I =g BKJIIOYEHO.
Iy Pasmepbl n306paxéHHoi Ha puc. 10
OQHOCTOPOHHEM MeyYaTHOM MnnaTbl KOHT-
HL4 30T8URD ponnepa (68x52 MM) BbIGpaHbI UCXOas U3
HL1 35140YD DA1 L7805CV /}4 47« eé ycTaHoBKM B kopnyc BOX KM-21.
R1 Onopabl VD2 n VD3 npunasiHbl CO CTOPOHbI
47k / c6 +L nevyaTHbIX NPOBOAHUKOB HEMOCPEnCTBEH-
_-_‘_ < 100 1 Cangg ok > HO K BbIBOZAM 3aXKMMOB KONoaku XT1. Pan,
T T OTBEPCTNIA BONBLIOIO AMAMETPA B HUX-
Puc. 9 Her (Mo 4YepTexy) 4acTh mnatbl NpegHa-
C? TN T
Lo AR 9_”540 2983
coea Y / U Soas  uar
[} o 0o 5”908 s
000 00O0O0CO0O0O C1 C 00O 000000
o 5 I H DD1 !
b g ) R111 o HL3 R10
uuﬂ OoOOOOOOOon EEOOOOOOOOO -8 = D
o o 0 o o o HL4 RBE ¥ +o +0_of Jo
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e DA
79 v offoca
58
° o
R[] jpas
0 OBe)ée O OMIR=—0O O
+VD3 +vD2 1 12
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X

Puc. 10

3yeMbIX MUKPOKOHTPONSIEPOB (B COOTBET-
CTBMM C HA3HAYEHNEM) [0 YCTAHOBKM 3TUX
MMKPOCXEM Ha MnaTtbl KOHTPONIEPOB.
MpoJONKUTENLHOCTL NOJAYN MbING, a
cnegoBaTenbHo, U ero KOnnM4yecTBO Mpo-
NOpPLMOHaNbHbl CyMME "BECOB" NepeMbl-
yek S2, S3 n S4 (cooTBETCTBEHHO 4, 2 1
1), YCTAHOBNEHHbIX B MNOSOXeHue 1-2.
Ecnn Bce 3TM nepemblukn HaxoasTcs B

nonoxeHun 2-3, Nnoaaya Mblna He NPouc-
XoOouT. B BapuaHTe ana BaHHOW KOMHaTbI
3TVMN Xe NnepemblykamMun 3apaloT Ou-
TENbHOCTb 3aAEPXKKN OTKIIIOYEHMS Noaaumn
BOAbl MOCNe yaaneHusa pPykK U3 30Hb
nencrtena MK-patunka.

B 06oux BapmaHTax nporpaMmmesl MUK-
POKOHTpONNepa nNpeaycMoTpeHo orpa-
HMYeHMe BPpeMeHW HenpepbIBHOM nogaym

3HaYeH ONa Npoxoaa COoeAMHUTENbHbIX
NPOBOJAOB, UAYLLMX K 9TOWN KONOAKE.

BbiBog, 1 ycTaHoBneHHoro B MIK-gartyu-
ke doTonpuémHuka B1 coeanHsioT ¢ Ko-
noakon XT1 akpaHMpPOBAHHbLIM NPOBOAOM.
Punbtp R2C2 Npy HEBO3MOXHOGTK yCTa-
HOBMTb €ro HenocpeAcTBeHHO y B1 pac-
nonararoT B NIO6GOM J0CTYNHOM MecTe, HO
KakK MOXHO 65uxe K pOoTONPUEMHUKY.
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Mpuém crarteii: mail@radio.ru
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PAOWO Ne 12, 2014

MutaetTca cucTeMa OT MCTOYHMKA
6ecnepe6GoOHOro NUTaHUa. HanpsaxeHwne
12...14 B nopaioT Ha konoaky XT1 Heno-
CPeACTBEHHO OT akKyMynsiTopHoW Gata-
pen aToro UCTOYHWKA, KenaTenbHo Yepes

OOLAARANATOALIAB ARSI AN PN A AYmn
vamMUoULUidndo avicaduwiriUn nipgoalUapa

HUTeNsL Ha 3 A. MOXHO MCNONL30BaTL M
nio6Goi apyroi 6nok nuTanua, obecneyun-
BAIOWWIA TOK Harpy3ku He meHee 3 A. Ho
Y4UTbIBAS HEODXOAMMOCTb paboTbl YMbl-
Ba/lbHMKa W B OTCYTCTBWME CETEeBOro Ha-
NPSKEHUA, ONTUMANBHO WUCNONb30BaHWE
uMeHHo 6ecnepeboiHOro MCTOYHWKE CO
CRUHLIORO-KUCNOTHOW aKkyMyNaToODHO
batapeeir, obecneymsaoen, Nnpu Heob-
XOOMMOCTH, B Te4eHne HebonbLoro Bpe-
MeHn (0o 5c) OGonbLOoM TOK HArpysku.
Beab B AeXypHOM pexunme cuctema no-
Tpebnset Bcero 15 MA, npu cpabaTbiBa-
HUM ogHOro knanaHa — 315 MA, AByx —
615 MA, a nNpu paboTe Hacoca XWIOKOro
Mbina — 0o 3 A. OT aTOro Xe UCTOYHUKa
MOXHO NUTaTb aBapuintHOe CBETOANOOHOE
OCBeLLEeHNe B TyaneTe 1 BAHHOW KOMHaTe
B C/ly4ae OTCYTCTBUSI HANPSI)KEHUSI B CETU.
HanaxveaHne yMbIBaJIbHUKOB 3aKJO-
4YaeTcs B YCTAHOBKE OMTUMAsIbHOWN 30HbI
cpabaTtbiBaHnsa NK-paTinka ¢ NOMOLLbIO
noacTpoeyHoro pesucrtopa R7.

Or pegakyun. Dann neyarHou nnatkl B
¢opmare Sprint Layout 5.0 1 nporpaMmme! MuKk-
POKOHTPpOANEPa MMEITcA no agpecy fip://
ftp.radio.ru/pub/2014/12/avto-h20.zip Ha
Hawem FTP-cepsepe.

AJIEKTPOHHbIE KOMMOHEHTDI
HA WWW.S-10MITINO.RU

Bcé ans peMoHTa n Nnpon3BoACT-
Ba pPaAvoO3JIEKTPOHHOW annapaTty-
pbl, aBTOMOOWUNbHOW U ObITOBOI
paanoOTEeXHUKN.

Mpogaxa onToM 1 B PO3HULY B Na-
BUIboHe 546 TK "MuTWHCKMIA pagmo-
pbIHOK". PaboTtaem ¢ 9.00 go 18.00 exe-
OHeBHO. [lo4yToBasi W Kypbepckas
[ocTaBKa.

Haw agpec: Mocksa, [MATHUUKOE
wocce, 18, 3 a1., naB. 546.

8-905-782-47-71

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

125464, Mocksa, a0. aw,. 39.

* * *

HOBbIE HABOPbDI
Ha POCCUMUCKOM pblHKe !
Cebiwe 200 mogenen !
Ans poma, 6uaHeca u odpuca.
8-495-545-92-41
WWW.RADIO-KIT.RU

* * *

Mnatel AUM/UAN ans wwuH PCI,
cPCI, PCle n USB, no 24 paspsaoB u
2000 Mru,

www.signal.ru

* * *

CBETOAMOJAHbLIE NIAMMbI, CBE-
TUNbHUKN U BCE TAKOE...
www.new-technik.ru

AucTaHUMOHHOEe ynpaBsieHue

rmpnaHaou
A. MAXOMOB, r. Bnagumup

MoaroroBka K HOBOroAHMM npasgHukam He obxoanrcs 6es ycra-
HOBKM €KUM M YKpaweHus e€ npasgHuYHON WINIIOMUHauuen.
CoBpemMeHHble rMpAsHAbI, Kak NPaBuio, OCHalLeHbl KOHTpoAepamu,
KOTOpPBI€ NO3BONSAIOT cAenare E104YHOE OCBeleHne AUHaMUYHbIM U

pasHoobpa3sHeim. Ho Bcerga xo4yercss BHeCTW B npasgHUK 4To-TO
Hogoe u HeoBeiynoe. lMnoarute TROpYeckvio daHTazaMO NozBONUT

OnNUCcaHHOEe HUXe yCTPOMCTEO.

CTPOWCTBO 3aMeHsieT coboM LWTaTHbIN

KOHTpONNep ENoYHOM rMpAsiHAbl Ku-
Taickoro npomseoacTea. OHO OOMNONHSET
NpPOCTOE BOCMNPOWU3BEAEHME 3aNMCaHHbIX
B MaMATU KOHTpoNnepa cBeToBbIX addek-
TOB HOBbIMW BO3MOXHOCTAMN. Cpeamn Hux
LVCTaHUMOHHOE ynpaBieHre No paamoka-
Hany (BKJOYEHWE U BbIK/OYEHWE, Npu-
ocTaHOBKa addekTa C nocneayiowmm
npoOo/XeHneMm, Bbibop addekTa) n 3a-
rpy3KkoWn no pagmMokaHany HoBblX CBETOBbIX
adpdekToB.

KomaHngpl nogaTtea ¢ nynsta AMcTaH-
UMOHHOIO paamoynpasneHus, onncaHHo-
ro B [1], unn ¢ KomnbioTepa yepes BN0K
ero ConpsxKeHus ¢ Moaynem paauonepe-
naryunka, onucaHHbii B [2]. 3arpyxaemyio
B YCTPOWCTBO YNPaBAEHWS TMpAsHAaMMW
nporpamMmmy CBETOBOro adpdekra MOXHO
NnoAroToBUTb B OObIYHOM TEKCTOBOM
penaktope.

Cxema ycTpolicTBa ynpaBfieHust rvp-
NaHA0M nokasaHa Ha puc. 1. Ha BbIxoaax
PB0—PB3 1 PD5, PD6 MUKpPOKOHTpONNep
DD1 dopmunpyeT WeCTb CUrHanoB ynpas-
NeHns "BeTBAMU” TMpnsiHabl. Yepes pe-
3uctopbl R4—R9 1 pasbEmbl X3 n X4 aTn
CUrHanbl NoAaHbl Ha ynpasnsioLLmMe 3NeKT-
poabl TpuHuctopos VS1—VS6. "Betsun”
rTMpAsSiHAObI, YCNOBHO M300paxXEHHble Ha
CXeMe KakK famnbl HakanueaHus EL1—
EL6, nuTaloTCcs Yepes TPUHUCTOPLI MyJb-
CUPYIOLLMM HanpsikeHNnem, NoNy4eHHbIM
M3 ceTeBOro Hanpsxeuust 220 B ¢ nomo-
Wbi0 BBINPSAMUTENA Ha AWOAHOM MOCTE
VD1.

Ona opraHMsaunm NNaBHOro N3MeHe-
HUS SPKOCTM namn peann3oBaHo ¢$aso-
BO€ yrnpaslieHne TpMHMUCTOpamu. YTobbl
CUMHXPOHM3UpPOBAaTL GOPMUPYEMBIE Y-
paBnKioLME UMMYNbChI C MYNbCUPYIOLLUM
HanpskeHneM NuTaHus, OHO 4Yepes3 pe-
3UCTUBHLIA genntens R1R2 nogaHo Ha
BbIBO4, PD2 MUKpOKOHTponnepa, B naH-
HOM Ccny4ae OH paboTaeT Kak BXOA BHELL -
Hero s3anpoca npepbiBaHma INTO. 3anpo-
cbl GOPMUPYIOTCH MO CNaaaM CUHXPOHU-
3upyouwiero curHana. Kowgencatop C2
HEOOX0AMM ANt UCKIIOYEHUS NOXHBIX
npepbIiBaHUiA OT NOMEX.

CurHan c BeIxo4a Moaynsa paamonpu-
éMHuKa U1 yepes KOHTaKTbl padbéma X1
nocTyrnaeTt Ha Bxo4 PD3 MMKPOKOHTPOI-
nepa n obpabaTbiBAaeTCA NPOrpamMMon.
HanpsixeHue 5 B ang nutaHnsa yCTpoucT-
Ba NOAAETCA OT BHELWHEro WCTOYHMKA
(3apagHOro ycTpoicTea COTOBOrO Tene-
doHa). Pazbém X2 npegHasHauyeH gns
NOAKIOYEHUS NporpaMmaTopa K MUKpo-
KkoHTponnepy. Ceetoamnon HL1 nosso-
nseT BU3YyaNbHO OLEHUTb COCTOsIHWE
yCTpPOMCTBA.

Bce wecTb curHanoe ynpaesneHus Bbl-
BeJEeHbl MapannefnbHO Ha KaxAabll N3
pa3zbEMOB X3 1 X4, HO pacnpegeneHne
3TMX CUIHANOB MO KOHTakTaM pasbeémoB
pasnMUHO. 3T0 AAET BOSMOXHOCTb, NOA-
KNIOYMB K YCTPOMCTBY ABE OAMHAKOBblE
NO Ha3Ha4YeHWI0 KOHTAakTOB pPa3bEéMOB
rMpnsHAbl, NONYYNTb HA HUX Pa3Hble CBEe-
TOBbIE 9 dekTbl. Ha cxeme puc. 1 noka-
3aHO B Ka4ecTBe Npumepa NoaKyYeHne
OBYX TMPASIHA C TpeMs "BETBAMMU" Kax-
nasi.

ABTOP UCMNONL30BAN TMPASAHABI KMTAA-
CKOro npou3BOACTBA, OCHALLEHHbIE
KoHTponnepamu. U3 koHTponnepos Buinun
yaaneHsl BCe AeTanu, 3a WUCKNIoYeHuem
TPUHUCTOPOB, KOTOPbIE U NPUMEHEHbLI B
ka4ecTBe VS1—VS6. K coxanenwvio, Ha
3TUX TPUHUCTOPAx OTCYTCTBYET MapKu-
pPOBKa, TUM UX HEU3BECTEH.

MporpammMa ycTpoKcTBa yrnpasneHuns
rMpnsaHaon cosaaHa B cpege paspaboT-
kn Algorithm Builder for AVR. lNocne
nogayn nuTaHus WCMONHATCA Npo-
Leaypbl MHULMaNM3aumn y3noB MUKPO-
KOHTponnepa. Jiunum PBO—PB4 u PD5,
PD6 KOHpUrypupyioTCa Kak BbIXOAbl,
ocTanbHble — Kak Bxoabl. [lanee B uukne
NPON3BOAATCA OMNPOC COCTOSHUSA BbIXO-
Aa moaynsa pagunonpuémuuka U1, geko-
OVWPOBAHNE MPUHATOrO CUrHana M wuc-
NONHEHWE KOMaHAbl AN 3arpys3ka onw-
caHua ceeToBoro agpdekta B8 EEPROM
MWKPOKOHTpONepa.

BbiBOO CWUrHanoe ynpasjieHus Tpu-
HUCTOpPaMK BLINONHAETCA B npoueaype
06paboTKN 3anpocoB MNpepbiBaHMUSA OT
Tanmepa 0 MukpokoHTponnepa. [le-
pvon aTuUX 3anpocoB BbibpaH paBHbLIM
1/16 nonynepuona CETEBOro Hanpsixe-
HUS — 3TO MO3BOASIET peannsoBaTb
das3oBoe ynpaslieHME TPUHUCTOPaMU,
He npuberas K annapatHOMY KOHTPON-
nepy WM.

CMeHa pexmnMoB yrnpaBieHnst TPUHU-
cTopamMu NpovM3BOAMTCA B npouenype
06paboTkM 3anpoca BHELLHErO NpepbIBa-
Hua INTO. B Heli Xe npoucxoaumT nepe-
6op cBeTOBbIX 3P PEKTOB, KakK "3alUnTbIX"
B NaMAaATb NPOrpamMmm MUKPOKOHTPONNepa,
Tak U 3arpyxeHHbix B ero EEPROM. 3a-
[aHHble CKOPOCTb UCMONHEHUs apdekTa
M 4MGCNO €ro NOBTOPEHNI TakXe YCTaHaB-
NMBAET aTa npouenypa.

B nporpaMmMHylo namsiTe MUKPOKOHT-
ponnepa Heo6XoAMMO 3arpysvTb Kopnpl
M3 MNPUNOXEHHOro K cTtaTbe ddanna
grl08c.hex. KoHbuUrypaumio MMKPOKOHT-
ponnepa NporpaMmMmnpyloT B COOTBETCT-
BUW C puc. 2. OHa Takas Xe, Kak B onu-
CaHHOM B [2] yCcTpolcTBE CBETOAMOOHOWN
NoACBETKN.



HL1 FYL-5013ED-E

X3 - .
/;’ R3 560 RELY 1A
=
R5 1k 112 |12 2 EL1 EL2 EL3
\I11 e El =¥ bot ATU"Y231 3-20?‘1‘) 2 ‘:-\/\;‘1
AL X —URES|McU|PBO ST | R61k S
1 13 3 NN TS
RX [VeC——>) o erhar— =t 4/ A
N2 7| PD2 15 N Yvs2
DAT PD3 RB3
4 PB4 {12 RZ1k & ey
GND S>3l PB5 [ =
18 4 |l6
PB6 R81k 5 o
K BbiB. 20 DD1 pB7 [ = : |l >
K Bbig. 10 DD1 <= 9 4
¥ j_ PDS M3 6 118/
PD6 RO 1k
c1 ] 5 ~N
58 T‘IOOH —
- X4
6 1.//1
R127k|R22M
— — X2 5 |12 2 éEM é@ELS EL6
€2 1000 oﬁm'\1 L lls>0s
‘ RES<Z -4/>4 AT
VD1 NN VS5
peio7 | MOSI&E 5//5 N
~220B 4 @ sck4 R 6\ W ve4
-— vec &8 X .(,>
Z6 1
MISO\ 8/
Puc. 1 y
MeyaTHass nnata Ana ycTpoicTea [CJcksELD [“]EODLEVEL1 eauHaioT rHeano 20 naHeIn MUKPOKOHT-
ynpasneHus Rlﬂ/lpﬂle,D,aMM He paspaba- [JcksEL [#] BODLEVEL2 ponnepa c rHésgamn 9, 11—15. ,l;l',OJ'I)KHI::!
MAKETHOR N3Te NOAXOALLISO pasMe- KL A woTan TAPAARA. KenaTensHo npOBEpMTL. i
pa. YcTpoictBo cobpaHo B kopnyce amMnanTyny WMNynbCoB Ha rHesge 6
LBOVHOM HacTeHHOM po3eTkn RJ-45 ans [Jsutn [“]EESAVE naHenn MMKPOKOHTponnepa. OHa [onx-
HapyXHow ycTaHoBku. C nnaTbl po3eTku SUTH [Z] DWEN Ha 6bITb 6nM3kon K 5 B, HO He npeBbl-
vabenn UTP, a na oomobommsuweeca 4 CKOUT [AserpRGEN "R UPCLE opmansHo, oTkmiosaioT
MECTO YCTaHOBJIEHa NiaTa G 4eTansiMu [v] cKDIvE YCTPOMCTBO OT CETU U OT WCTOYHMKA
(puc. 3). PazbéMbl pO3eTKM UCMNOMb30- [¥]RSTDISBL HanpsaxeHus 5 B. YcTaHaBnuBalwoT Ha
BaHbl B kayecTBe X3 M X4. Hanpotus BUDLEVELU MECTO MUKPOKOHTpoanep DD1 nmoaynb

ceetoamoga HL1 B kopnyce po3eTku
caenaHo oTteepcTue. [puném-
HoW aHTeHHoWw WA1 cayxut
OTPE30K npoBoda ANWHONR
17 cm (4eTBepTb BOMHbLI ONA
yactotel 433 Mly). KabGenwu
MATAHWUA N aHTEHHA NPUEMHW-
Ka BbIBEAEHbLI Hapyxy 4epes
BbIPE3 B KOPMNyCe pPo3eTKu.

Kak yxe Bbl10 GkasaHo, ¢
nnaTel KOHTPOANEpa rmpaaHabl
YOdaneHbl BCe 3N1eMEeHThl, KpomMme
TPUHWUCTOPOB. K cooTeBeTtcT-
BYIOWMM KOHTaKTHLIM nnowan-
Kam 3ToW nnaTtel NpUNasHel
nposoAa CTaHOapTHOrO nartHy-
koppa ¢ sunkoit RJ-45 Ha npo-
TUBONONOXHOM KOHLUE. BIa'IﬂKy
BCTaBNAIOT B PO3ETKY YCTPOii-
cTBa ynpasneHus.

MpoeepsioT cobpaHHoe yCT-
POMCTBO ynpaeneHws B cne-
Aylowen nocnenoBatenbHo-
cTn. He yctaHaeBnueas B na-
HeNnb MUKPOKOHTpONnep u He
noaknyas Moaynb paguonpu-
EMHMKa, NoaawT Ha YCTPOW-
cTBO Hanpsxeuue 5 B. MNpo-
BEPSAIOT HANW4YME U NONSPHOCTL
3TOr0  HanpsxeHwsa Mexay
ruésnamm 20 u 10 naHenn MUKPOKOHT-
ponnepa v Mexay koHTaktamm 1 mn 3
pazbéma X1. 3amkHyB rHéspga 10 u 16
naHenu, ybexpaloTcs, 4TO CBeToamnof
CBETUTCS.

pagnonpmnémHmka U1l. B nNpoTMBHOM
cnyd4ae WUuWyT W yCTpaHsioT
ownbkn B MOHTaxe. Ecam
MWKPOKOHTponnep He 6bin
npegBapuTensHo 3anporpam-
MWpPOBaAH, MNpOrpamMmmmnpyioT
ero. Tenepb YCTPOWGTBO roTo-
BO k paboTe.

Mcnonuaemesle v komaHab
Y METOAMKA NOArOTOBKKM ONKnca-
HWWA CBETOBLIX 2P PEKTOB N UX
sarpy3skm B EEPROM mukpo-
KOHTpOnnepa aHdanorv4Hbl onv-
caHHbIM B [2]. WecTtHaguarte-
pu4HLIE anpeca  3arpysku:
} kavan 0 (EL1) — 10, kanan 1
¥ (EL2) — 24, kaHan 2 (EL3) — 38,
kaHan 3 (EL4) — 4C, kanan 4
(EL5) — 60, kaHan 5 (ELB) — 74.

JNIMTEPATYPA

1. Naxomoe A. Pagwoynpasns-
L emulil  ceTeBOR yANWHWTENL., —
. Pagwo, 2014, Ne 7, c.31—34.

1 2. Naxomos A. "BonwebHbiit
3amoK”, ynpaenaemelid no paamo. —

Janee noaknio4aloT rupnaHabl K
pasbémam X3 n X4, a camo YyCTPOWCT-
BOo — k cetn 220 B. Cobniogasa ocTo-
POXHOCTb (YCTPOWMCTBO HaxoouUTCs Noj,
noTteHumanom cetu!), Nnoo4yepEQHO COo-

Or peanaxuyun. [Nporpamma MUKDOKOHT- |
ponnepa wuMeerca no aapecy ftp://
ftp.radio.ru/pub/2014/12/grl.zip Ha Ha-
wem FTP-cepsepe.
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Perynatop MOLWHOCTHU

E. AKCEHOB, r. Kues, YkpanHa

pegnaraeTca BapuaHT perynatopa
1 K mowHocTn ¢ $asoBbIM ynpasneHu-
eM, npeaHasHa4YeHHOro ANA noaknioye-
HWA GONbLUOK SNEKTPUHECKOW HArpY3KM K
cpaBHMTenbHo “"cnaboil” anekTpoceTwu.
MpKU YUCNOUMNYNLCHOM PEeryaMpoBaHumn
3Ta Harpyska nepuoamnyeckn Ha AOBONb-
HO ONUTensLHOe BpeMs NoakKnYaeTcs K
BNEKTPOCETN Hanpamylo. 3TO BbI3bIBAET
nepuoguyeckyio "npocanky” HanpskKeHus

puBpaTop DD2.1, reHepupylowmin um-
nynLChbl 3apepxkn. X AnvTensHocTk pe-
rynvpyloT OT MNOYTM HYNEBOK A0 NOYTH
pﬁBHOﬁ ANUTEeNbHOCTH nonynepwuona
ceteBoro HanpskeHwsa (10 mc) nepemen-
HbIM pe3ucTopom R6. B MOMEHT OKoHYa-
HUA UMMYNbCA 330epPXKW 3anyckaeTcs
onHorubBpaton DD2.2 redepupviolumii
UMNYNLC ANUTENBHOCTLIO 0KoNno 40 MKC.
3TOT MMNYALC, YCUNEHHBLI COCTABHLIM

Huio. MNMoanbopkon pesuctopa R7 amnnum-
TyOa Mnynbca Toka Yepes usnyyaioLmnn
ovog Oblna ycTaHoBlieHa Takow, YToObl
OMTOCMMMUCTOP YCTOW4YMBO OTKPbIBANCA
npu No6or NONSPHOCTU NPUNOXEHHOIO

¥oLoay annausaiiee CITEnLimaiian amTo
KOGy naiipnmGnvin, wiknpoiodnyic Uiy

CUMUCTOPA KOHTPONMPOBANOCH MO APKO-
CTW cBeveHus namnol. B cnyvae nponyc-
Ka Nonynepuvoaos Kakoin-nnbo nonsapHo-
CTW OHa 3aMeTHO YMEHbLUAETCH. an
Kaxgom M3MeHeH HOMKWHaNa pe3ncTo-
pa R7 pesauctop R9 nonbupanca Tak,
yToBbl aMnNAnTYAa UMNyNbLCa A0CTUrNa
MAKCUMYMA, HO YMEHELLIEHWe CONPOTUR-
nexusa pesuctopa R9 He ysenuumsano
es,

U3
TC%AO K Harpyake
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noj, Harpyskoi, XOpOLUO 3aMeTHyl Mo
MUraHUI0 OCBETUTENbHBLIX NaMn, NOAKI0-
YEHHbIX K TOM Xe ceTu. M He dakT, 4To nNpu
9TOM He cpaboTaeT 3aWmTa Uan He nepe-
rpetotcs nposoaa. MNMpu NcnonbL30BaHHOM
B MpeafiaraeMom perynsaTope MMMyabCHO-
$a30BOM MeTOoOe W3MEHSIETCS MOLL-
HOCTb, NOTpebnsemMasi Harpy3komn 3a Kax-
OblA Noaynepunoa, CETEBOro HanpsikeHus,
N HU3KOYACTOTHbIX KonebaHwnin Hanpsixe-
HWS, BbI3BaHHbIX PaBOTON perynsitopa, He
BO3HUKAET.

Cxema perynstopa msobpaxeHa Ha
puc. 1. lna nutaHus ero yana ynpase-
HWUsi NPUMEHEH TpaHcdopmaTop T1 craba-
PUTHOM MOLLHOCTbLIO HE MeHee 5 B-A, no-
HUXaloWMiA ceTeBoe HanpsbkeHne 220 B
0o 14 B. AnoaHeii mocT VD1 BeiNnpsMasieT
3TO HANpPsXeHWe, a C BbIX0Oa MHTerpasb-
Horo cTtabunusatopa DA1 nocTosiHHOe
HanpsixxeHue 12 B nocTynaeT B Uenb NnnTa-
HUs Bnoka ynpasneHus.

CUHXpOUMMNYyNbChI, COBMafalolWwme c
Ha4yanom Kaxzoro nonaynepmoga ceTeBoro
HanpsxxeHns, GopMMPYIOT onTpoHbl U1,
U2. Ux usnyyaouwme ouoabl BKIOYEHb!
BCTPEYHO-NapannesnbHo, Ha H1X NocTyna-
eT NnepeMeHHO€e Hanps>XXeHNe C BTOPUHHOM
obmoTkn TpaHchopmaTopa T1, orpaHu-
YeHHOe ABYXaHOOHbIM CTABUNMTPOHOM
VD2. B pesynbTate B KaXa0M Moaynepuo-
0€ OTKPbIT GOTOTPAH3NMCTOR OOHOro U3
ONTPOHOB, a B6IM3N MOMEHTOB Nepexoaa
NepeMeHHOro HanpsXXeHusi 4yepes HOoJb
06a OHM 3aKpbITbl, MO3TOMY Ha BXOAbI 3N1e-
MeHTa DD1.1 nocTynaioT MMnynbChbl BbICO-
KOrO NIOrMYECKOro YPOBHS.

Tpurrep LLMuTTa Ha anemeHTax DD1.1
n DD1.2 yBennumBaeT KpyTU3HY nepena-
0OB 3TUX WUMMYAbCOB, WU OHW, Nponas
yepes nHeepTop DD1.3, 3anyckaloT ogHoO-

+12B

~220B

K konn. VT1
K warpyake

Puc. 2

TpaH3nctopom VT1, obragaowmm 60ib-
wnMm KoapdMUMEHTOM Nepenayn Toka
6asbl, NocTtynaet B LeNb ynpaBleHWUs
ontocumucTopa U3 n oTkpbiBaeT ero. Yem
MeHblle 3aJepXka OTKPbIBAIOLLErO WUM-
nynbCca OTHOCUTENbHO CUHXPOHU3WPYIO-
wero, Tem 6AMbLLYIO 4ACTb NONYNepuoaa
OTKPbIT ONTOCMMUCTOP M Gonblue apdek-
TUBHOE 3HAYeHWE HaNpPsXEHus, NMoGTy-
NaloLLEero Ha Harpysky.

HomuHanbl BpemMA3adalolmx s1eMeH-
TOB OHOBMOPATOPOB ONPeAEesieHbl No ana-
rpaMmmam, NpuBeLEHHBLIM LSS MUKPOCXe-
Mbl K5E61Al' (0TeuecTBEHHOro aHanora
npumeHéHHori CD4098BE) B cripaBoYHUKE
B. 1. Wwnno "MonynsipHble MWKPOCXEMbI
KMOM" (M.: Aryap, 1993) Ha c. 63.

Mpw HanaxmnBaHUM PerynaTopa B HEro
nepBoHayaNbHO OblIM  YCTAHOBMEHbI
peancTopbl R75100M 1 R9 100 kOm, a B
paspblB coeanHeHWs BbiIBoAa "+" onTo-
cumMmcTopa ¢ uensto +12 B 6bin BKIIOYEH
pe3uncTop conpoTmeieHnem okono 10 Om
ANs KOHTpOoNs GOpMbl TOKA C MOMOLLbIO
ocumnnnorpada. K perynatopy Obina
noAkAYeHa Harpyska (namna Hakanu-
BaHWS), a OBWXKOK NMEPEeMEHHOro pesu-
cTtopa R6 ycTaHOBNEeH B MNONOXeHue,
6113K0e K MUHUMaNbHOMY COMPOTUBNE-

MOLLHOCTb, BblAENAEMYIO Ha Harpyske,
perynmpyioT nepemeHHbIM Pe3ncTopom
R6, npuyém maxkcumanbHOMY COMpPOTUB-
JIEHMIO 3TOro pesncTopa A0JSXHa COOT-
BETCTBOBAaTb MUWHMManbHasa (6n1M3kasa K
HYNeBOIA) MOLHOCTb. Ecnn B6AM3N COOT-
BETCTBYIOLLEr0 TAKON MOLLLHOCTM MPaBoro
KparmHero (No cxemMe) NonoXKeHUs OBukka
3TOro pesucTopa Namna-Harpyska pery-
nsTopa SIPKO BCMbIXMBAET, HYXHO YMEHb-
watb EMKOCTb KoHAeHcaTopa C4 no ycT-
paHeHus aToro siBneHus. MoXHO yMeHb-
WNTb M HOMWHAN NEePeMEHHOro pe3ncTo-
pa, HO Torga EMKOGTb KOHAEHCAaTOpa, BO3-
MOXHO, NPUAETCH YBENNUNTD.

MakcumanbHas MOLLHOCTb Harpysku,
KOTOPYIO MOXHO NOAKN04aTh K ONMCAHHO-
MYy pPerynstopy, 3aBUCUT OT NapameTpoB
MPUMEHEHHOIO B HEM OMTOCMMUCTOPA WU
YCINOBWA €ro oxnaxaeHns. MoLHbIn onTo-
CMMWUCTOP MOXHO 3aMEHUTb OObIYHbLIM,
Hanpumep, BTA41-600, BkaouMB ero no
cxeme, U300paxEHHOM Ha puc. 2. [na
ynpaeneHns 3TMM CUMWUCTOPOM WCMONb-
30BaH ManoMOLWHbIA  ONTOCUMWUCTOP
MOC3021. HomuHan pesuctopa R7 yse-
nnyeH 1o 2,4 kOm.

TpaHcdopmatop T1 MoxeT OblTb NpU-
MEHEH 1 C MEHbLUUM HamnpsikeHnem BTO-
puyHOIM 06MOTKU. Ecnn, Hanpumep, OHO
paBHO 7 B, TO MHTErpabHbIin cTabunmsa-
Top 7812 (DA1) cnepyeT 3aMeHUTb Ha
7805. Mpn 3TOM HanpsiXeHne nuTaHus
610ka ynpaeneHust ymeHblIMTCa 00 5 B,
HO PaboTOCNOCOOHOCTb Ero COXPaHUTCS,
ecnun npasuiibHO Nofobpatb PesrncTopbl
R7 n R9 no npuBen&HHOM BbilLe MeToaM-
ke. Kpome TOro, npuaértcsi, BOSMOXHO,
nonobpatb pesnctop R1, 4yTobbl NoNy4nTL
YCTOMYMBbLIE CUHXPOUMMYNbLCHI HA BbIXOAE
anemeHTa DD1.3.
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HNopaboTka BadpenbHULbI

A. BYTOB, c. Kyp6a Sipocnasckoi ob61.

pKv 3KCnnyatauuun KOMMNaKTHOW Ba-
£ 1 denbruupl Jarkoff mopenn JK-103
(puc. 1) BbIABUNGH €& CYLIEeCTBEeHHbIH
HepocTaTok: 06e kapo4Hbie NOBepPXHOCTU
“Menu FAMETHYIO HEPARHOMEDHOCTL NDO-
rpesa, 4To 3aTPYAHANO M3rOTOBNEHWE Bbl-
COKOKQ4YeCTBEHHOW BeINeyku. lNocne pas-
6opkn BadeNbHWULBI BbISGHWIIOCh, 4YTO €&
HarpesaTeflb COCTOUT N3 ABYX BbINONHEH-
HbIX B BUOE OKPYXHOCTEN 3aKpbIThIX CMn-

P -*-

~| Puc. 1
panen, pacnonoXeHHbIX
KOakcuaneHo C Kpyramu
XAPOYHbLIX MNOBEPXHOC-
Ten. Kpome Hux, B eé
cocTaBe MMelTca Ou-
MeTanan4yeckuii Tepmo-
perynaTop, oaHopaso-
Bbll 3aLUMTHLIA TEPMO-
npenoxpaHuTens U ase
WHOMKATOPHbLIE HEOHO-
Bble namnbl. 3asBneH-
Had MOLWHOCTb Banenb—
HWLLBI MPpKY HanpsaxeHun
cetn 220 B — 700 B.
OTHOCWUTENBLHO BbI-
COKas MOLHOCTL Ha-
rpeBaTenbHbIX cnupa-
nei v nHebonbwana ToN-
wurHa MeTannm4yeckKknx
HKApPOHHbIX NOBEPXHOC-
TEA NPUBOAMMM K TOMY,

HWS guHucTopa VS2, nocnefHwid oTKpbl-
BaeTcA M koHpeHcatop C1 paspsxaeTca
yepes avoabl Mocta VD1, OTKPLITHIA AW-
HUCTOP, TOKOOrPaHUYUBAIOLNIA PE3UCTOP
R1 v ynparnsiouinii anektpon MouiHoro
cumucTopa VS1. B peaynerarte oH Takxe
OTKPbLIBAETCH M HAa HarpeepaTeflbHble Cnu-
pann noctynaeT HanpsxeHue ceTu. YHem
Gonblie conpoTuBneHne pesucTtopa R2,
TeM MeHbllee CcpefHee HanpsikeHue
OyAeT Ha cnvpansx.

Bce nononHutensHele netanun pasmec-
TUNNCE B OTCEKE KOpnyca BadensHUULI Ana
noaxnNioYeHns CeTeBoro WwHypa (pue. 3).
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C10,22mkx160B L110« ®
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4TO OHW BLICTPO paso-
rpesanucs B MecTe
pacrnonoXeHWs cnvpaneit, B TO Bpems kak
WX Kpas OCTaBainCb OTHOCWUTENILHO XO-
noaHbiMU. VisMeHeHVe NonoxeHus pyyku
TEepMOperynaTopa He ycTpaHsano aTy oco-

6EHHOCTb.

Y700kl XOTb 4YAacCTM4YHO YCTPaHWUTb
"BPOXAEHHBLIN" HepoCTaTOK 3TON Badenb-
HULUBI, ObINO pelleHo YMeHbLUTb MOLLL-
HOCTb, NMOTpebnsemMylo cnupansaMu, A0
430...480 BT, gns yYero Obln U3roToBNEH
3NEKTPOHHbLIA y3en, cxemMa KOTOpOoro no-
KasaHa Ha puc. 2. YCTPOWNCTBO NpeacTas-
naeT coboi YNPOLLEHHbIV ¢a30Bblii pery-
natop MowHoctM. KoHpgeHcatop C1 B
KaXxaoM rnoJsiyrnepuoae CeTeBoro Hanps-
XEeHWn 3apsikaeTcs Yepes peancTtop R2 1
COMPOTUB/IEHWE HArpeBaTeslbHbIX Crvpa-
nen. Kak Tonbko Hanpsi>XeHue Ha HEM cTa-
HOBUTCS BonblUe HarnpsXeHus OTKpbIBa-

Kopnyc BadenbHUubl NnacTMaccoBbIN,
3T0 ynpoLLiaeT MOHTaX OOMOMHUTENbHbIX
netanei. Mnactmaccosas Kpblllka oTceka
3aMEHeHa MeTalIM4Yeckon (U3 anioMu-
HMWEBOro CNAaBa) TOALUMHOM 2 MM, Ha KO-
TOpPOW Yepes TONCTYIO CNIOASHYI0 N30n-
pYIOLLYIO NPOKNAAKY 3aKpenéH CMMUCTOP
VS1 (Takylo npoknagky cnegyeTt yCTaHo-
BWTb 1 B TOM Crly4ae, eCnuv NpUMeEHEH cu-
MWCTOP B M30NMPOBaHHOM Kopnyce). Ten-
NOOTBOAALLMIA pnaHeL, CUMUCTOPA U CAIO-
[OSIHas N30MPYIOLLLIAs NPOoKiaaka cMasaHbl
TennonpoBoaHon nacton KMAT-8. Mexay
KOpPNycoM CUMUCTOpPA U MeTannn4yeckom
NMPVXXMMHOW NAACTUHOW yCTaHOBEHa
KapToHHas npoknagka. Ans wvsonaumu
KPbIWKM-TENN00TBOAA OT COEAMHUTENb-
HbIX KNeMM 1 Kopnyca AUHUCTOPA UCMOSb-
30BaH INCT MIIOTHOIO IAEKTPOKAPTOHA.

Mocne npoeepku paboTocnocobHOCTH
coBpaHHOro yocTpPoOMGCTBa KPbILWKY-TEenno-
0TBOA, NPWBUHYMNBAIOT K KOpPnycy Badens-
HWLbI BUHTaMW-CamMope3amu, Mpu aToM
BCE Wenn B MecTe YCTaHOBKW TENNOOTBO-

na ransanaTEaArnT vnanes "auaoaran”
A SRS T FISViY i RACTIM novini Ui,

CumucTtop BT138-800 samenum nio-
6uim u3 BTB12-600B, BTBO6-600BW,
MAC8M, MAC8N, MAC15N, MAC218AG6FP,
MAC320, BTA10-600C, BTAO8-600SW,
2N6344. BmecTo annuctopa KH102/, mosx-
HO nNpumeHnTs KH102XK, a BMecto Au-
opHoro mocta KU407A — KU422M RB154.
KonpeHcaTtop C1 — manorabaputHelil nné-
HOYHLIRA, pesuncTopsl — MJIT, C2-23, C2-33.

Mpw skcnnyataumm gopaboTaHHOW Ba-
denbHNUbl y4UTbiBanNTE, 4TO BpEMS eé
rOTOBHOCTU K paboTe nocne BKIOHEHNs B
CeTb YBENIMYNTCS NMPUMEPHO BABOE U Npu
CpeaHeM MONOXEeHUW PYYKu TepMmopery-
naTopa COCTaBUT OKONO [ABYX MWHYT.
YMeEHbLUEHWE HanpsaxXeHns, nocTynaiwoule-
ro Ha HarpeBaTenbHbIe Crnupany, 3Hayun-
TeNbHO NPOANNT CPOK KX CNyx0Obl, a TakKke
YMEHbLLUWUT YMCNO LUMKNOB NEepeknioyeHns
fumeTannuueckoro Tepmoperynatopa,
410 GAArONPWATHO CKaXEeTCA Ha ero Ha-
AEXHOCTW. &

WUapatenscTeo "Hayka n TexHuka”
BbIChINAET KHATK

HanoXeHHbIM NNaTeXxXom:
Axkuyumsa! Llena — 99 py6.!
» Kobenes ®. I'. Kak cpenatb
CBapOYHbIE annapaThbl CBOMMW PYKaMU.
+»~ BeccoHoB B. CnpaBo4YHUK Aady-
HOrO 3NeKTpUKa.
+~ KopsakuH-HepHak C. Cnpasoud-
HWK 0a4HOro macrtepa: BoAa, ras, anek-
TPWMYECTBO, OTOMMEHWME, OXpaHa U He
TONbKO...
Hbl YKa3aHb! 4ETa NOYTOBbLIX
Racxoaos.
3soHunTE 8-812-412-70-25
Muwwute admin@nit.com.ru
192029, C.-MeTepbypr, a/a 44

* * *

Pagwopertanu — no4Toii
Moaapok ecem paguonobutensm —
Pe3UCTOPbI MO CHMKEHHLIM LieHam!

HaGopbl BbIBOAHLIX PEe3UCTOPOB
EK-R24 (mouwHocTteto 0,25 BT) wn
EK-RCF0125 (mowmHocTeio 0,125 BT)
cranu ewé JEUIEBSIE!

TpaguUMOHHbIE HOBOroAHUe Mno-
AapKu nokynarenam marasuHa Ekits!

Moapo6HOCTM Ha caliTe

www. ekits.ru

* * *

MNepexonHuk USB-GPIB, nonHo-
CTblo COBMeCTUMbIA ¢ 82357B Agilent.

LleHa — 21 TbIC. pyo.

www.signal.ru

Ten. (495) 788-40-67

* * *

P/petanu otey. n umn. 9000 TMnos.,
KHUrK1, KomMnbtoTepbl, MO. Baw KoH-
Bept. 190013, . C.-MeTepbypr, a/a 93,
Kncenésoii.

w
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SJIEKTPOHUKA 3A PYJIEM

Ten. 607-88-18

Mpném ctarteii: mail@radio.ru
Bonpocsi: consult@radio.ru

PAOWO Ne 12, 2014

Moporoesin UHANKATOP
3apfaAaHOro TOKa akKyMyJISiTOPHOM

A. CEPTEEB, r. Cacoso Ps3aHckovi o6n.

Mpeanaraemoe ycTpoOHACTBO BKAIOYAET CUrHANbLHYIO NamMny, Korga
Yepes akKyMynsaTopHyto 6arapero aBToMOGUNs TEYET 3apsaaHbIA TOK.

cTaTtbe "3NEKTPOHHLIA aMnepmeTrp

onsa aeTomobuna” ("Paguo”, 2014,
Ne 8, c. 45, 46) mHoI0 661N ONKUcaH komou-
HUPOBAHHEIA Npubop, BKAKYAOLWMA B
cebs amnepMeTp M NOPOroBblA UHAMKA-
TOp TOKa. HO Ha HEKOTOPbIX aBTOMOOMASAX
amnepmMmeTp yXe WMMeeTcs, a BOAUTENWU
TeX aBTOMObOUNEN, roe amnepmeTpa Her,
npuBbIKIM 06xoamMTbcs 6e3 Hero. B no-
A0GHOM cnyyae LenecoobpasHo ycTaHo-
BUTb B aBTOMOOMNE NHAMKATOP 3apsiaku

R4 1,875 mOm
| —

anemedTta DD1.1 craHoBuTCH HM3KKUM. B
pesyneTarte TpaHsucTop VT4 oTkpeiBaeT-
CA W BKNIOYAET cUrHanbHyio namny HL1.
PesucTtop R13 orpaHnunBaeTt amnantyny
MMnMynbCca TOkKa, MPOTEKAWLW,Ero yepes
namny HL1 B MOMEHT €€ BKJIIOYEHUS, YTO
YMEHbLUAeT BEepPOsiTHOCTb MeperopaHus
namnol.

Mpn yMeHbLUeHNU Toka Yepes pe3unc-
TOop R4, a Tem 6Gonee npu cMeHe ero
HanpaBneHWs NageHue Hanps>KeHus Ha

K 6oprcetu
K ebiB. 14 DD1
VT4
KT8570 KTo73A
o1 [4|R12
R9 R10 1 = |7]10«k
51k | & 43
R13
10
HLA1
12B
0,1A

DD1 K56111A7

K 6opT-
DA1 7809 cetn
ThsTuS— K Bbis. 14 DD1
o €1 5, c2 VT4
——10 mk x _J_IO MK % KT8370®
x25B x 16 B
4] @ J
—
—_—o
- (U]
_|R14
K561N1A7 10
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) MOM 12B
KsbiB. 7 DD1 01A
T | S
Puc. 2

aKKyMynaTopHoW HaTtapeun, cxema KoTo-
poro nokasaHa Ha puc. 1.

Korpoa akkymynstopHas 6aTtapes GB1
3apsaxaeTcs, NageHne HanpsxeHus Ha
pesncTope-patymMke Toka R4 npunoxeHo
MJICOM K 3MUTTepy TpaHaucTopa VT3,
4YTO YBENNYMBAET TOK, TEKYLLWIA Yepes
YHaCTOK 9MUTTEP—KONNEKTOP TPaH3UC-
TOpa. 3TO NPUBOAMUT K YBENMYHEHMIO Naae-
HUS HanpsxeHns Ha peancTtope R8. Mpwu
AOCTUXEHMM MM nopora cpabaTbiBaHUs
Tpurrepa LLMuTTa Ha anemeHTax DD1.1,
DD1.2 nornyeckuii ypoBeHb Ha Bbixoae

pesuctope R8 ymeHbliaeTcs. MNoaTomy
Tpurrep BO3BpawaeTcd B MCXoOHoe
COCTOSIHME C BbICOKMM YPOBHEM Ha
Bbixoge anemeHta DD1.1. TpaHaucTop
VT4 3akpbiBaetcqa, namna HL1 racHert.
MopcTpoeyHbiM peanctopom R6 perynu-
pYIOT CUrHanua3aTop Tak, 4To6bl 3TO Npo-
UCXOAUNO Npu HynesoM Toke BGaTtapew,
1. €. Npn eé nepexone OT 3apsaaKn K pas-
psake.

LLiInpnHy 30HbI rMcTepesnca nHOMKa-
Topa (PasHOCTb MeXay TOKOM BKAOYEHUS
M BblKJIlOYeHUs namnbl HL1) MOXHO name-

HATL noabopkon pesuctopa R10. Mpum
YMEHbLUEHUWN COMPOTUBIEHUS PE3NCTO-
poB R3 n R7 Gonee nnaBHOM M TOYHOM
cTaHoBUTCA GanaHcuposka npubopa ¢
noMoLLbI0 MNOACTPOEYHOro pesuctopa
DR

Re&.

CerogHa Ha asTOMOBUNAX ycTaHae-
nMBaloT, kak npasuno, TpéxdasHoie
3NEeKTPOreHepaTopsl € BLINPAMUTENEM
Ha nonynpoBOoOHWKOBBIX AOWMOOaX. Mo
CpaBHEHWIO C ApYrMMW reHepartopammu
(HanpumMmep, OCHALLEHHBIMW MNacTUHYa-
TbIM KONNEKTOPOM MM NATUGAa3HLIMK
ofBmMoTKaMu) OHKM BLIDABATHIRAIOT NOCTO-
AHHOE HaNPSXEeHWe € NOBbILUEHHbLIM YPOB-
HEM nNynbCaUWA, 4YacToTa KOTOPBLIX B
LWecTb pas npesblllaeT 4acToTy Bpalle-
HUS1 poTopa reHepaTopa.

Mynbcaumm HanpskeHWs reHepaTopa
NPUBOAAT K BOSHWKHOBEHWIO MynbCcauunii
3apaaHOro Toka akkyMynsiTopHol 6ata-
peun. No3TOMY HanpsikKeHne Ha Pes3ncTo-
pe R8 Bo Bpems 3apsaku Gatapeun Toxe
MMeeT MyNbCUPYIOLWNIA XapakTep, M B
OTCYTCTBME CrhaxuBawouwero ¢unbtpa
R9C2 koHTponbHas namna HL1 6ynet
3aMeTHO Muratb NMpv TOKe 3apsaku, He-
3HAYNTENBHO OTAMYAIOWEMCS OT nopora
cpabaTbiBaHNS MHAMKATOpA.

YT106bI [OBUTHCH MUHUMANBHOIO TEM-
nepaTtypHoro gpeiida Toka cpabaTbiBa-
HUSA nHaukaTopa, TpaHanctTopsl VT1 n VT3
LOJIKHbI UMETb XOPOLLWIA TENIOBOW KOH-
TakT Mexay coboi. ns aToro mx Tenno-
oTBOAsAWME dNaHLbl NNOTHO NPUXMMAIOT
OOWH K APYromy 4yepes CIIoAsHYI0 Npo-
Knagky, CMasaHHyl0 TennonpoBOAHOM
nacton. 3To nosBonsieT 4OOUTLCS Apen-
¢da He Bonee 1 A npu U3MeHeHUn Temne-
paTypsbl Ha 20 °C, 4TO BMNOJIHE AOMYCTUMO.

Ha ctabunutpoHe VD1 n TpaH3ucTope
VT2 cobpaH cTabunnsatop HarnpskeHus
nUTaHWsa MHOUKaTopa.

HanaxueaHne mHaukaTopa CBOAMUTCSH
K YCTaHOBKE Mopora BKAOYEHWUSI KOHT-
ponbHOW namnbl. Insi 9TOro Hy>XXHO CHa-
yana nopo6patb pesucTtopbl R3 n R7
TaknMmM, 4TOObI NPY HYNEBOM 3apsiAHOM
TOKE (MPW OTKNIOYEHHOM akKyMYISITOPHOM
GaTapee) KOHTPONbHAA Namna BKNOYA-
nacb Npu ABUXKE NMOACTPOEYHOro pesn-
cTopa R6 NnpMMepHO B cpeaHeM Nonoxe-
HUK. HT06bI A,O0OUTBCA 9TOMO, MOXHO MOA-
6upaTtb 1 peanctopsbl R1, R8. Janee npu
OTKJIOYEHHOW GaTtapee HyXHO noracutb
KOHTPOJIbHYIO Namny C MOMOLLbIO NOoA-
CTpoeyHoro peauctopa R6. 3aTtem nnae-
HO BpawaTtb ABUXOK R6 oo MomeHTa
BKJIIOYEHWA Namnbl U 3aPpUKCUPOBaTh €ro
B 3TOM MONIOXEHNU.

B kauyecTtBe TpaH3aucTtoposB VT2 n VT4
MOXHO MCMNOJSIb30BaTbh HE TONbKO yKa3aH-
Hble Ha CXeMe, HO 1 Apyrue TpaH3ncTopsl
COOTBETCTBYIOLWEN CTPYKTYpbl. Koaddu-
LMEHT nepejayn Toka COCTABHOIO TPaH-
3uctopa VT4 gonxeH GbiTb HE MeHee 500.
Ero MOXHO 3amMeHUTb ABYMSI 0Bbl4HbIMU
TpaH3nUCTOpaMu, BKIIIOYEHHBLIMM MO CXemMe
COCTaBHOrO.

B kavyectBe HL1 mncnonb3oBaHa KOHT-
ponbHas namna, yxe umelowasica Ha
aBTomobune. XenatenbHo cHabauTh eé
cBeTOGUNbTPOM 3ENEHOrOo LBeTa. Bmec-
TO NaMnbl MOXHO NPUMEHNUTL CBETOAMOL,
HO Ansl 3TOr0 CONPOTUBIEHUE pe3ncTopa
R13 HyxHO yBenn4nTb Ao 1,5 kOm.

Ha puc. 2 npvBeaeHa cxema WHOM-
KaTopa, KOTOPbI OTAMYyaeTcs OT pac-
CMOTPEHHOr0 TeM, 4YTO OAMH BbIBOA, AAT-



ynka Toka (pesuctopa R3) coeAMHEH C
KopnycomMm aBTomobunga. Kpome Toro,
npMMeHeHne B HEM TPaH3MCTOPOB
KT805B6M nossonuno 6e3 mx nogdopa
nony4YnuTb TEMnepaTypHbii Apeid Toka

cnaSartuieanua npuSnuouTtensio 05 A

cpabartuisanua npubauautensho 0,
(MPWU  M3MeHeHUU TemnepaTypsl Ha
20 °C).

B atom BapuaHTe npw sanycke asuvra-
TENHA TOK CTapTépa npoTekaeT Hepes nar-
HWMK TOKa, Mno3IToMy 3TOT WHAOAWMKATOP

npenHasHayeH B OCHOBHOM [ MOTO-
umknoB. Ho, o6nanasa 605nbLUIOK Neperpy-
304HON CMNOCOBHOCTbLIO, OH BMOJIHE
MOXET OblTb MCMONb30BaH U Ha aBTOMO-
6une. MNpw Toke cTapTtépa 250 A Ha peaun-

rrona B2 aannaTuannouancs 1 Q78 salas
CIURGE no GUNHPUITVIBACHHICM 1,07 J Wi

ynanét ecero 0,47 B HanpsxXeHws, 4ToO
HAMHOIMO MeHblUe MakCcumanbHo Aony-
cTUMoro obpaTHOro HanpsxeHua Ha
SMUTTEPHbLIX Nepexogax TPaH3WCTOpOoB
VT1u VT2 (5 B).

Takoe yMeHbLleHUEe HanpsxXeHus Ha
CTapTépe npakTM4Yeckn He oTpaxaeTcs
Ha npouecce 3anycka. Ecnu xe ymeHb-
WKTL conpoTmeneHne peanctopa R3 B
npa pasa (oo 0,9375 mOMm), To cHKEeHMe

LAMAOWALIAA LA ATANTANA LA ANO[LINAT
HanpAmCHvia na CTapicpe Hc NpCoLiCHT

0,24 B. XoTa npu 9TOM TemMnepaTypHbli
Apeid nopora cpabaTbiBaHUA MHAWKATO-
pa B ABa pasa BO3pacTET, OH OCTAaHeTCA B
oonyctumbix npenenax (1 A npn namexe-
HuKM Temnepartypbl Ha 20 °C). i

D.HUK y'"deﬂel'll/IH OrHdEMN
AONMNOJITHUTEeNbHOIro cton-CurHana
B. HUKNPOPOB, r. Yexoe MockoBckoii obn.

PaapaboraHHbii aBTOPpOM 6G/10K yrnpasneHuss Mo3BoJISIeT 110 onpe-
ACJIEHHOMY aJirOPUTMy MUraHuUs JOTOJIHUTEJIbHbIX CTOM-CUIrHa/lbHbIX
orHeii aBToMob6uS nNpuBeKaTb BHUMaHue efyuwmx 3a HUM aBTO-
TPaHCNOPTHbIX cpencTB. [10 MHEHUIO HEeKOTOPbIX CMeyUuasucTos,
Muramowmnii pexxum CTOMN-CUrHabHbIX OrHel crnocob6eH cokpaTuTh
YuCJ10 CTOJIKHOBEeHu. CornacHo recram, npoBeaEHHbIM KOMMNaHUen
Mercedes-Benz, Ttakoil pexuvum npuBrsiekaetr BHUMaHuWe eayLyunx
c3agu Bogutenevi Ha 0,2 ¢ paubwe O6BbIYHOIO.
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NROHE4YHO, pellieHiie O 4ejieCcO000pa3HOCTYi yCTaHOBKuM MipegCTaBjieH-

HOro B 310/ cTaree 6s10ka npuHuMmaeT cam Bsagesiey aBTo

HOrMe aBTOMOOWANCTBLI CTankmea-
JINCb C CUTYyaLMsSIMK Ha Jopore, Kor-
ha efywmin Bnepean aBTtomMobuib Ha
BPEMSI TOPMOXEHUS MPUBNEKAET UX BHU-
MaHWe MUralWmMMmn OFHAMW [OMOJNHN-
TENbHOrO CTOM-CUrHana. 3To BOCMPWUHN-
MaeTcs HEeMIoXxo, HO ECAN CUTyauUs BO3-
HMKaeT B aBTOMOOWNbHOW "Npobke”, aa
ewe B BeYEpPHEE WM HOYHOEe BpeMms, TO
MOCTOSIHHO MUraioLLMe BNepeamn OrHu Ha-
YMHAIOT, MSIFKO FOBOPS, HEPBMPOBATb.
Mpepnaraemblii aBTopoM GNOK yrpas-
JIEHNs1 OFHSIMWU AOMONHUTENbHOrO CTOoM-
curHana obecneymBaeT CneayoLmni anro-
pvuTM paboTbl NpW yCTaHOBKE B aBTOMO-
Onnb:

Py

mMoounsa.

— ecnn B NPOLLeCCe yrnpaBieHust ABU-
XeHuem aBToMobUNsA HaxaTb Ha nepanb
TOpMO3a, N1aMMbl OCHOBHOIO CTOM-CUrHa-
Nla 3aropaioTcs WTAaTHO, a Namrbl AOMNoS-
HUTENBbHOrO OENalT HECKONbKO BCMbILLEK,
NpvBIeKkas BHMUMaHue edyLivx c3aamn Boan-
Tenei, a 3aTeM 3aroparoTCsl MOCTOSIHHO,
noka He 6yneT oTnyLieHa nejanb TOPMO3a,;

— ecnn Nnocne o4YepenHoro oTnycka-
HUS Nefany TopMOo3a HaxaTb eé paHblue,
yeM 4vepes 30...60 c, BkIOYEHUE O0OMOJ-
HUTENbHbLIX MPOU30MAET GEe3 BCMbILWEK,
T. €. B PEXMUMe HEeNnpepbIBHOrO CBEeYeHUust
BMECTE C OCHOBHbIMM NaMnaMu CTOM-CUr-
HanoB, He MPUYMHAA HeydoOCTB eayLim
c3aav BOAMTENNAM;
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— MNPK HAXATUM HA Nefanks TOPMOo3a No
nctedennn 30...60 ¢ nocne eé ovyepenHo-
ro OTNYCKaHWa Namnbl OONOAHUTENLHOMO
CTOM-CUrHana cHoBa NpUBNEKYT K cebe
BHUMaHWE KOPOTKMMU BCMbILLKAMMU.

Brnok ynpasneHus (puc. 1) cobpaH
Ha Tpéx Tarmepax DA1—DA3 NE555
(KP1006BW1). Mpwn BKNIOYEHUN 3aXura-
HUS Ha kKneMMe "+Ign” 3aMKa 3axuraHus
nosiBNISieTCa HanpsxeHue 6GopTceTun
+12 B, koTOopoe 4epe3 GUNbTP NUTaHUs
R16C11C12 noctynaet Ha ysen 6noku-
POBKW MMMYNbCHOIO pexuma paboThl,
cobpaHHbIl N0 cxeme oaHoBMOpaTopa Ha
Tanmepe DA2. OpgHoBmbGpaTop TyT Xe
3anyckaeTcsi, U Ha ero BbixoAe (BblBOA 3)
NnosIBASIETCS WUMMYNbC MONOXUTENbHOMN
NMONSIPHOCTN ONNTENbHOCTbLIO, 3a4aHHOW
pesuctopom R6 mn koHgeHcatopom CB6.
TpaHauctop VT2 oTkpbiBaeTcs, Grokmpys
Hanps>XEHMEM HW3KOro YPOBHSI Ha BXO4e
(BbiBOA, 4) Taimepa DA1 paboTy y3nos Ha
Taimepax DA1 n DA3. Ecnn BO Bpems
3apaakM kKoHgeHcatopa C6 yepe3 peau-
cTop R6 He ObINo Haxatwns 1 OTNycKaHus
neganv TopmMosa, TO N0 UCTEYEHWN 3a4aH-
HOrO 3TOW LEeNbl0 MHTEepBana Ha BbIXO4E
Tainmepa DA2 ycTaHaBiIMBAETCS CUrHan
HMU3KOrO YpPOBHs, TpaHaucTop VT2 3a-
KpblBaeTCs, paspewas paboTy ysnam,
cobpaHHbIM Ha TainMmepax DA1 1 DAS.

Mpu Haxatmn negann TopMo3a aBTo-
Mobunsa Ha aTu yanbl Yepes GUnsTp NuTa-
HMs R15C1C3 noctynaeT HanpsixeHue
+12 B ¢ koHTakTa "+CTon" WTaTHOro Bbl-
Kno4aTenss namn OCHOBHbIX CTOM-CUrHa-
nos. 3anyckaloTcs 0OHO-
BMOpaTop, cobpaHHbliA Ha
Tanmepe DA1, u mynbtn-
enbparop — Ha DA3. Yac-

Ki.1 TOTa BCNbIWEK namn no-
L MONHNTENBHOIO CTOMN-CKr-
Hana onpegenseTca ane-
meHTamm R10 n C9. OgHo-
BMOGpaTop 3apaéT 4mMcno
BCMbILWEK Nlamn, ycTaHaBs-
» K1 nMBaa Ha CBOEM BbIXOLE
(BeiBOA 3 DA1) npu 3anyc-
Ke pazpeLuaLiuin onsa pa-
6oTel  MynbTMBMOpaTOpa
CUrHan B BUAE OAUHOYHOMO
MMMYNbCa HANPSIXEHUs! Bbl-
COKOro YypPOBHSA ANUTENb-

K +Crton

Puc. 1

HOCTbLIO, OnpepensiemMon
anemeHTamu R2 n C4. Um-
nynbCHas nocnenoBarefb-
HOGTb CUIHaNOB G BbIXOAa
- MynbTUBMBpAaTOpa (BbIBOA, 3
DA3) oTKpbIBaeT U 3aKpsbl-
BaeT TpaHaucTop VT3. Pe-
ne K1 cBOUMMU KOHTakTamu
nocnenoBaTenbHo pasMmbl-
KaeT 1 3aMblKaeT C 4acTo-
TOW MynbTMBWDpAaTOpa Lenb
nUTaHnsa namn AononaHU-
TeNbHOro CToMn-curHana,
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NOAKMIOYEHHBIX K BbIXO4Y

Ins nameHeHus1 ykasaHHbIX na-

"+JCC" 6noka ynpaBneHus.

pameTpoB Heobxoaumbl Bl ¢ BbI-

Namnbl myratoT. B a10T nepuog,
BpeMeHn Onok paboTaer B
MMNYNLCHOM pExXnme.

Ma BAannAaLae Anono
0 GOS0 0QWCHWMY O4n0oH

e N aud
patopa Ha Tarmepe DA1 B uc-
XO[HOE COCTOsSIHWE Ha ero Bbi-
XOAe NOSBNAETCA CUrHan HW3-
KOro YypOBHS, KOTOPLIA 4epes
avon VD3 w peauctop R8 no-
cTynaet Ha koHpeHcatop C9,
BbICTPO paspsxas ero u Tem ca-
MM 3aNpeuiaa pafoTy Mynk-

TMBubpaTopa. TpaHaucTtop VT3

@%
el
/.

3akpuiBaeTca, pene K1 obec-
TOYMBAETCH WM namnbl Aonon-

XOOHbIM HanpskeHuem +12 B un
namna Ha 12 B (MowHocTb BN 60-
NEee MOLHOGTM Namnbl), KOTOpYlo

AN AT BASS LY
NGO R il WIS ALY

"+4CC" n 06wmum nposogom. CHa-
4Yana cneayeT W3BNeYb MUKPOCXe-
My DAZ2 M3 naHenu u HanaonTb UM-
F'EyﬂbCHbI]ﬁ pexum, Ona 4Hero He-
06x0AMMO NepuoaMyYeckn nona-
BaTh HanpsxeHwe +12 B ¢ Bl Ha
Bxoawl "+Cton” un "+ign”, BpemeH-
HO 2AMKHYR ux mexay cobol

TN Tl Y]
DAL LU

HUTENbHOrO CTOM-CUrHana Ha-
YMHAKOT CBETUTLCSI MOCTOSIHHO
[0 OTNycKaHusa nepanyu Topmo-
3a. OHOBPEMEHHO CUrHan HWU3-
KOr0O YPOBHS C BbIxOAa TaMepa
DA1 yepe3 koHaeHcaTop C7
nocTynaeT Ha BXoA y3na 6noku-
poBkM (BbiBog, 2 DA2). OpHo-
BubGpaTtop Ha Taiimepe DA2
BHOBb 3anyckaeTcsi U ero Bbl-
XOAHbIM MMMYNbCOM, KaK yXe
ckaszaHo Bbiwe, paboTta oaHO-
BubpaTopa Ha Tainmepe DA1 (n

MynbTnBnbpaTopa Ha DA3) 6no-
kupyeTcsa. Bce y3nbl 6noka yn-
paBneHnsl 0CTaloTCsa B pexunme
HeNpPepPbIBHOrO CBEYEHMWS namn.

Ecnn po Bo3BpalLeHns ogHoBUbGpaTo-
pa Ha Talimepe DA2 B ucxogHoe cocTos-
Hue ByneT HaxaTa negans TOPMO3a aBTo-
MoBuns, To Yepes peanctop R3 oTkpoeT-
ca TpaHaucTop VT1. Yepes OTKPbLITHIA
TpaHaucTtop, avop VD2 v pesuctop RS
koHaeHcaTop C6 BbICTPO paspsamTes u
OTCYET BPEMEHW OLHOBMOPATOPOM OCTa-
HOBUTCA. Jlamnbl AONONHUTENBHOIO
CTOM-CMrHana npw Haxatow neganu 3a-
ceeTaTcH 6e3 scneiwek. [locne e€ oTnyc-
KaHua 0AHOBMOPATOP HAYHET OTCYET Bpe-
MEHW 3aHOBO, NPOAO/KAaA TeM CambiM
3anpeT MMNYNbLCHOro pexnma.

Ecnn xe oaHoBubpaTop BepHETCA B
MCx0OoHOEe COCTOsHWEe, TO BHOBb 3any-
CTATCA OAHOBWMOpaTOp M MynbTuBMGpa-
TOop, coOpaHHble Ha Taimepax DA1 w
DA3, BHOBb HA4YHETCA WMMNYNbLCHLIA
PEXUM CO BCNLILWKAMKW AONONHUTENBHBIX
namn.

Bnok ynpaenenwa cobpaH Ha OgHO-
CTOPOHHEN neyaTtHoil nnate M3 donbru-
POBAHHOIrO CTEKNOTEKCTONMTA pasMepa-
MW 75x40 mm. HepTEx nevyaTHon nnaTtel U
pacnonoXxeHwe anemMeHToB Ha Hel noka-
3aHbl Ha puc. 2. OKcnaHble KOHAEHCaTOo-
pbl C1, C9, C11 — nioboro Tuna c gua-
MeTpOoM Kopryca He 6onee 5 MM ¥ BbIBO-
AAaMU C OOHOW CTOPOHbI. TpaH3UCTOPLI
KT3102A 3aMeHUMbl  UMMOPTHbLIMU
BC547A, KT814A — nmnopTHeiM BD136;
avonbl 1N4148 0TEeYeCTBEHHbIMMU
KA522A. Mukpocxembl DA1—DA3 ycTta-
HOBNeHbl B naHenu DIP8. Pene K1
manorabaputHoe Ha paboyee Hanpsxe-
Hue 12 B ¢ TokoM kommyTauum 10...12 A.
AeTOp npumeHun pene HJR-3FF-12VDC-
S-Z (dupwma Tianbo) ¢ CONPOTUBNEHMEM
obmoTkm 400 OM. Ha neuaTHoW nnate
npenycMoTpeHbl 0TBEPCTUS A5 ero kpen-
nenus. MNnata co BCEMU 9neMeHTamm no-
MelLleHa 1 3akpenneHa BuHTamun M3 ¢ ran-
KaMu B kKopnyce oT rybku nns obysu
(puc. 3).

n‘&ro—o ( ? - O Mepen kaxaon nopgavein Hanpsxe-
HUA NoABOPOM COMPOTUBNEHUSA

peauctopa R10 koppekTupyioT

O cao=o &5 D_‘ c1o OByua O 4acTOTy BCMbIEK namnbl, a R2 —
VD2 = - R10 ooomn VD4 X 4UCno, BMIOTb A0 MONYyYEeHUs
°oo ?“Ii ¥ °'iR:8"° oa3 | R13 o>} Tpebyembix 3Ha4yeHui. MNocne Ha-
%RS DA2 o5 1% 5000 5 \* NaXvBaHUsA WMNYNbCHOTO PEXUMa
8T coo0o oo ot op Ommmo |° we Ol L Npu OTKNIOYEHHOM HaNPsKeHWH
o R Rig “orS oy Fo ko S nuTaHus HaZo BCTaBWTb MUKPO-
so oo T coop \é? * cxemy DA3 B naHenb. [ing nsmexe-
20 9cs DA R o I HWUS OJINTEIbHOCTY 3anpeTa NoBTo-
R6 cooo 33 50 |° o PEHNS UMMYNILCHOTO pexuma K BI1

R3 R7 R121_ c1 C3 ca > noakJ/oyatoT ToNbKO BxoA "+lgn”, a
ko 2 9 o 9 9 R14 "+CTon" — nepuoan4eckn, MMUTH-

cé 251_1 T o T Tg R15 pys HaxaThe Ha nejans Topmosa

O c12 1o 9 O aBToMo6ung. Moa6opPoOM PeancTo-
f f pa R6 ycTaHaBnvmBaloT Tpebyemyio

Puc. 2 * K +lgn *K +Cron onuTtenbHocTb 3anpeTa. KoHeuHo,

9T onepauuu ynoGHee MpoOBO-
OWTb, BPEMEHHO 3aMEHWB pPesun-

HJR-3FF-S8-Z

MpaBunbHO coBpaHHbI BGnok paboTaeT
cpasy nocie nojadn HanpskeHwst nuta-
HWS1 Ha COOTBETCTBYIOLLME BXOAbl CO Glie-
AYOLMMW BLIXOAHBIMUY NapameTpamMu:

YacToTa BCMNbIWEK A0MNONHU-
Te€NIbHbIX CTON-CUrHanos,

Tl . 2
HNCNOBCABILEK .+« v v oo e e eieeeeaans 5
AdnvTtenbHoCTb 3anpeTta no-

BTOPEHUSI  UMMYNbCHOMO

PEXNUMA, C oo v it e 38

Mpwn 3TOM ANANTENLHOCTL UMMYALCHOIO
pexuma (2,5 c) npM HeobXoAMMOCTU MO-
XeT BapbMpoBaTbCcs B MHTepBane 1...4 ¢,
YyacToTa Benblwek — oT 2 ao 13 Iy, a anun-
TENbHOCTb 3anpeTa NOBTOPEHUS UMMNYNbC-
Horo pexuma — 30...60 c.

cTopbl R2, R6 n R10 nepemMeHHbIMU (NoAa-
CTPOEYHbIMW) COOTBETCTBYIOLLENO HOMM-
Hana, a nocne HanaxwBaHus — BMasTb
NOCTOSIHHbIE BIN3KOIO CONPOTUBIEHMS.

B Moém aBToMoGUNEe 60K ynpaBieHms
pasMeLlEH noh 3agHMM CUMAEHMEM Tam,
roe HaxogouTcs KOMMNPECCOop LEeHTPpanbHo-
ro 3amka. Ha ero paswéme nmeeTcs WwraT-
Hasi Knemma "+ign”, KOTOpylo s coeauHmn
0Tpe3koM npoBoja ¢ GNOKOM COornacHo
puc. 1. MniocoBor NpoBoa, COEOUHSIO-
LM namnbl ewe paHee yCTaHOBJIEHHOrO
MHOI0 AOMONHUTENBHOIO CTOM-CUrHana ¢
NamMnamMn OCHOBHOIO, NePEKYCUN Kycadka-
Mn. KoHel, NpoBoAa OT MjloCOBOrO BbIBO-
[a namn AOoMNofHMTENbHOro CTON-CUrHana
noaknounn Kk Bbixogy "+ACC" Gnoka
ynpasneHus, a apyroi (0T namMn OCHOBHO-
ro) — kK koHTakTy "+Cton" 6noka. [ |
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f‘%nﬂambl B BUTPWMHE OQHOro U3 mara-
3MHYMKOB B LieHTpe BeHwbl A yBuaen
ropqawiMe CBe4yu Ha aKpaHe-nNoACTaBKe,
MNOKPLITOR POCKOLWHLIM BapxaTom. Beirna-
OEeno 370 04eHb KPacuBO — A3LIKKM NNaMeHKn
Gunnicek Ha NErkom BeTepke. 3avHTepeco-
BaBLUMCb BONPOCOM MoXapHoi Gesonac-
HOCTW, NOAOWEN K cTekny. Mpu Banxan-
LIEM PACCMOTPEHWK NOHAN, 4TO "Nnams” —
3TO MNOACBEYEHHbIA XENTbIM CBETOAMO-
OOM  MWHWATIOPHBLIM  3KpPaH-NenecTok,

XT1

?é——j R1" &HL? ,—/4,

SA1

Puc. 1

coBepwalwWwwnii  xaotuyeckmwe koneba-
TesbHble ABwkeHns. OTONOA Ha HEeCKOob-
KO Waroe, BHOBb MOCMOTPEN Ha BUTPUHY.
CeeTognoaHan CBevya Ha pacCTofAHuM B
HECKONLKO METPOB BbIMMALENa Kak Ha-
cTofAwasn. Maew 3axoTenock NOBTOPUTL B
camMoaenbHOW KOHCTPYKUMW, O KOTOPOK
NOWAET peyb HUXKE.

Cxema ycTPOWCTBA nokasaHa Ha
puc. 1. OHo cogepxuT aBa cBeTogMona
pa3Horo LBEeTa CBEYEHWUs U BNEeKTPOABMU-
ratens, KOTOpblIE NMWTADTCA OT OQHOrO
NIMTUEBOr0 ranbBaHWHYECKOro anemMeHTa.
KoHCTpykumio noscHseT puc. 2. Ha Bany
neuratens 6 sakpennéd AMck-noacTaeka
7 anametpom 27 mm (o1 DVD-npusoga). K
HWXHEH YacTh NOACTABKM NPUKNEEHbl He-
CKONBbKO PE3MHOBBLIX aMOPTU3aTOPOB, U3-
rOTOBMIEHHBLIX M3 Maccuka OT MarHMTogo-
Ha. Ha noacTaeky HakNeeHo NNacTMKoBoe
KOJbLO.

K BbiBOOAAM SnekTpogBuratens npu-
nasiHel NOCTOSHHBLIA pesucTop 8 U Bbl-
knodatens 1. MIameHsas O MHY mxX BbLIBO-
[0B, MOXHO PEryIMpoBaTk BLICOTY CBEYM.
C AOpyrod CTOPOHbLI OHW MNPUNAasHbl K

n. LWaranoso CmoneHckoii obn.

neyaTHeiM NpoBoAHMKaM nnatel 2. Ha
nnate ycTaHOB/MEHb! AepXaTenu 3/leMeH-
Ta nuTaHua 3 u ceetoguonsl 4. K nocnen-
HUM MNPUKNEeH aKpaH 5.

Buiknioyatene cgenaH M3 oTpeska
CTEKNOTEeKCTONUTa pasmepamMmu 5x8 mm ¢
OBYMA OTBEPCTUAMMU WM KOHTAKTHLIMW NNO-
uiaakamu BoKpyr HUX. B oTBepcTuA BCTaB-
NeHb! U NPUNasHL! K Nnowaakam aea M-ob-
pa3Hbix OTPE3Ka NPOBONOKKW OT KaHUENsp-
ckmx ckpenok. @yHKUWMIO KOHTaKTa-3ambl-
KaTens BbIMOMHAET MarHuT (0T nasepHOWn
ronoekn DVD-npueoga). Ha ogHy cTopoHy
MarHmTa Hak/leeHa nonocka ckortya. o-

: @25 ;

Puc. 3 XT2
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BOPAYMBan MarHuT pasHobiMu CTOPOHaMU,
MOXHO 3amblkaTe M pasMbikare Uens nNu-
TaHwu4.

[Tocne nogayn NUTaLWero Hanpaxe-
HWA 3aropalTcA CBETOAWOALI, NOACBE-
ymBan sKpaH ¢ ABYX CTOPOH. Mpu nérkom
TONYKE CBEYa HAYHET BpPAalaTbCA OTHO-
CUTENbHO HEMNOABWXHOIO OCHOBAHMA.
Bnaropaps MHEPUWOHHOGTW rnasa BO3-
HWKaeT "nnams”, ero UBeT W3MEHSIOT
noACcTPoeYHLIM pe3anctopom R2.

lnaTta narotoBneHa 3 oAHOCTO-
pOHHE ONBrMPOBAHHOIO CTEKNO-
Tekctonuta TonwmHon 1,5 mm,
e8 yepTéx nokasaH Ha
puc. 3. KoHtaktel XT1 1
XT2 — oTpeskn npoeo-
NOKKM OT MeTaniu-
4eckol CKpenku.
Kopnyc (puc. 4)

B BUAE MNb3bl U3ro- Puc. 4

TOBNEH W3 TOn-
cTon 6ymaru
Wwnu KapTto-
Ha. Eé Ha-
MaThbl-

BAIOT Ha
nnacTmac-
COBYIO onpa-
BY W CKNeuBaloT.
SKkpaH BbipesawT
W3 TOHKOrO MnacTuka
“"Mofio4HOro” ugerta (ot
kedupHoii ByTeINkK). Ero npm-
KNEeUBAIOT K CBETOONOAAM.

[MPUMEHEH NMOCTOAHHLIA pPe3vc-
Top MIIT, nogctpoedHblin — CI3-3,
CBETOAMOALl — MOBLILWEHHON APKOCTH
CBEYEHMA B NPO3payHOM KOpnyce aqa-
meTpom 3 mm. CoyeTaHwe UBETOB MOXET
OblTb pasHblM — KPAaCHbLIA WU XKENTLIA
(puc. 5), canaToBblil, OpaHXeBbIA U T. A.
OnekTpoasuratens (auwametpom 24 wn

BbLICOTOW 12 MM) — C HOMWHaNbHLIM Ha-
npspkeHnem nutadus 5...6 B (0T KOMNbIO-
TEPHOro unu astTomobuncHoro DVD-npu-
BOAA).

OT peaakuynu. BUacoponuku, UAmiocTpn-
pyowme paboTty yCTpoucTea, HaxogaTcs Mo
aapecy ftp://ftp.radio.ru/pub/2014/12/
svecha.zip na nawem FTP-cepsepe.

OxpaHaeT MOOMUJIbHbIN

Tene¢poH

4] A. CTEIMNAHOB, r. Cankr-MNetepbypr

ﬂpe,qnaraemaﬂ BHUMAaHWIO YATaTeneu crarbs npogosoxkaer TemMy

MCMosIb30BaHUs COTOBOro tenegoHa B oxpaHHbIX cucTtemax. Beizos
kapaynbHbli TenegoH nocsiaeT npy pa3MbslKaHU CMOHTUPOBaHHO-
ro Ha BXOQHOW ABepHN 3aMbIKaOWero repKkoHa unu BKIOYEHHBIX
nocnenoBaTesibHO ¢ HUM KOHTAKTOB pesie YCTaHOB/IEHHOro B nomMe-
weHnn 06bEMHOro oxpaHHoro naseujarens "Acrpa-515". lNuraerca
OXpaHHas cucTema orT 3apsagHoro ycrposicrea renegoHa. Ha cnyqain
nponanaHua HanpPsXeHus B CeTHU NpeaycMoTPeHO pe3epBHOe nuTa-
HUEe OT aKKymMynaTopHou barapeu, 3apaga KOToOpoi xgaraet bonee

YeM Ha nosCyTOK paboThl.

M OXXHO MNOACTPAaxoBaTb CBOE MMYLLE-
. GTBO W No0BLWATLCA G KBAPTUPHBIMKW
BOpamMu HaNpsAMyto, M3roToBMB NPOCTOE M
nonesHoe YCTPOWCTBO C NPUMEHEHWEM
mobunbHoro tenegona. OcobeHHo oHO
ByaeT NonesHbIM Aa4yHUKam No OKOHYaHWUU
Ce30Ha W Hanu4MM B Cano0BOACTBE CTOPO-
*a. [ns atoro noHapo6butcs MoBUNbHBIA
TenedoH ¢ dyHkumel BeicTporo Habopa
HOMEpa HaxaTwem OAHONA kHomkwu., Mo
NMYHBIA TenegoH TpebyeT HaxaTus OByX
KHOMOK, NO3TOMY ANS 3TOW LEenn He no-
DOARET. Camblil TydLINA BAPUAHT — Tene-
¢doH "Nokia 3310" (pue. 1). Npaepa, oH
CHAT C NPOM3BOACTBA, HO cyas No 00bL-
aBneHnam B MHTepHeTe, npuobpecTu ero
eLg BO3MOXHO...

WTak, nokynaem tenedoH, cCUM-KapTy
Teﬂed]ﬂHHOﬁ KOMMNaHWuW, KOTOopasa He OoT-
GupaeT Homep y cBoWMx aboHEeHTOB, EcNu He
3BOHWUTL C TenedoHa Gonee nonyroaa, w
Knaném nodyio cymmy Ha cHeT. Pazbupaem
TenedoH, U Npunaneaem ABa TOHKWMX M30-
NIMPOBAHHBIX NMPOBOAA K KOHTAKTaM KHOMKW
¢ undpoin 7 (puc. 2). Ceepxy Ha mecTa
naek HakNemeBaem TOHKWIA CKOTY, a NpoBoaa
BbIBOOAMM HApYXy, NOANaveaem K posetke
OBYXKOHTAKTHOrO pasbéma, NpuKiene eeé
3aTeM K Kopnycy TenedoHa, u 3aKkpbisasm
TenedoH. NMpu aTOM OH NULLAETCH BO3MOX-
HOCTWM HaxaTus Ha KHoMky 7", HO 3T0 He
f6ena, ona NpuBedeHVs B OeicTBME yTpa-
YeHHOW OYHKUMM [OCTaTO4YHO COeAMHWTL
LpYr ¢ ApYroM BolBeAeHHbIe ABa NPoBoaa.

B siveiiky Homep 7 ObicTporo Habopa
KapayneHoro TenedoHa 3aHOCUM HOMep
MOOUNLHOro TenedoHa, KOTOpbIA Bcerpa
HaxoaMuTCs Npw Bac. Jenaem 3acTaeky Ha
ancnnee, Hanpumep, "KTo 3gece?”, u
BK/IO4aeM pexum BbicTporo Habopa Ho-
Mepa pas W Haeceraga. Ecnu ucnonb3osate



rapHUTYPY, TO TenepOoH MOXHO CNpsaTaTh, a
MWKPOGMOH NOMECTUTEL B NoB0e xenaemoe
MECTO, BK/IOYME B TenedoHe pexum "Tap-
HUTYpa". Npy OTKpLIBAHWMK OBEPW B Bawe
OTCYTCTBME Ha HOMEP Balero MoGUNLHOro
TenedoHa NpUXoauT 3BOHOK. Bbl HaXXUMa-
€Te Ha KHOMKY OTBEeTa W ChbILLWUTE TO, Y4TO
TBOPUTCA B BalleW KBapTUpe Wnu pade...
MoxeTe npowusHecTr 4To-HWMByab B MO-
buneHbIA TenedoH, ecny OH Ha BUAOY BO-
POB, ¥ NOCETOBATh HA MX OMMOLUHOCTL. Te-
nedoH Npu aTom oHW 3abepyT, HO OCTaNb-
HOE MMYLLIECTBO, BO3MOXHO, HE TPDOHYT.

Cxema ycTpoWCTBa, MNO3BONSIOWEro
peanu3oBaTk BCE ONUCAHHOE BbilWe, No-
KasaHa Ha pmc. 3. (No3uUMoHHbIE 0603Ha-
yeHus anemeHToB y3nos A1, A2, U1, Heno-
CPeACTBEHHO Y4YacTBYIOWMX B ero (yHk-
UMOHWPOBaHWUK, YKa3aHsl C COOTBETCTBYIO-
LMMKU Npeg@uKkcamm).

HanpspkeHwe nuTaHusa NoCTynaeT Yyepes
pasbém X1 oT 3apagHoro yctpoiictea U1,
npeactaenaowero coboi TpaHchopma-
TOPHBIA BLINPAMUTENL BE3 CINAKMBAIOLLETO

_Puc. 2

OBEpKU 3aMblKaloLmii repkoH SF1 (npu 3a-
KPbITOW 0BEepW OH 3aMKHYT MO, eiCTBUEM
3aKPEenEHHOro Ha Hen NOCTOAHHOro Mmar-
HUTa). Bpema camoTecTMpoBaHua Aartymka
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KOHAEHcAaTopa, 4To NpUHUMNuansHo. Kapa-
YNbHBIR TenedoH A1 NOAKNIOYEH K HEMY NO-
CTOSIHHO Yepes pasbém X2. Owoa VD1 npo-
nyckaeT NyNbCUPYIOLWYIO COCTABNAIOLWYIIO
HanpaxeHnwsa C© BbiXOOa 3apadHoro yocT-
poICTBa, KOTOPAas CrNaXxweBaeTcs KOHOEH-
catopom C1, noebiwasce Ao 10 B ana nu-
TaHWA OXpaHHOro nasellarens "Actpa-515"
¥ ONWUCbIBAEMOrO YCTPOACTBA. Mockonbky B
AEXYPHOM pexnme koHTakTbl A2-K1.1 pene
W3BELWATENS 3aMKHYTHI, NPUMEHEH MHBEP-
TOp Ha TpaHaucTope VT1, BknouYawowmiA
NpY NPOHUKHOBEHUM B NOMELLEHUe repko-
HoBoe pene K1, 3ambikaiowme KOHTakTbl
KOTOPOro 4epes pasbém X3 NoaKMoYeHb!
napannensHo KOHTaKTam KHonku A1-SB1 (¢
umndpoi 7) Ha MoBUNBHOM TenedgoHe.
lMocnenoBarensHo C KOHTakTamm gatin-
ka 0OBLEMHOI0 NPOHWKHOBEHWA "ACTPLI-515"
BKNIOYEH YCTAHOBNEHHLIA HA BXOAHOW

M3BeLLaTensa Npyv NepeUYHON noaadve Ha-
NPSXEHUA NUTaHWA paeHo 1 MuH. OnA
MCKNIOYEHUS HEHYXKHOMO OXWAAHWUS BLIXO-
034 ero Ha OexypHbliA pexumMm nuTaHue Ha
M3BelwaTenb NogaHo NoGTOSAHHO.
BuiknioyaTens SA1 — 3T0 3aMOK-KOH-
TAakTop, KOTOPLIA CNYXUT Ans 610KMPOBKA
repkoHa SF1 » oxpaHHOro wnaselarens.
PacnonoxeH oH psaomM ¢ 06bI4HbIM ABEp-
HbIM 3aMKOM 1 BA0KMPYeT Oatdnku npu
OTKpPbIBAHWMKW BXOOHOW ABepu nubo npwm
OTKPBLITOW ABEPU U NOCTOAHHbIX cpabaTthl-
BaHUAX OXPaHHOro waeewiarens, 4tobbl
WUCKNIOYUTE HEHYXKHOE onoseuieHwve. Mpu
3TOM roput ceetoguofn HL1 3enéHoro
LiBeTa ceevyeHus. Npu 3akpbiBaHUKU OBEpU
3aMblkaeTcs repkoH SF1 M npumepHo ve-
pe3 3 ¢ BKIOYAETCH pene u3sellarens,
3aMblKaloLee CBOM KOHTaKThl A2-K1.1, n
3enéHbl cBeToanoa racHert. [oBopoTom

knoda SA1 pasMbikaem Lenb G0KUPOBKK
LAaTYUKOB, M 3aropaeTcH KpacHbI CBETO-
avon HLZ, nokaseiBaloWwmi, 4TO cucTema
OXpaHbl HAXOOWTCA B AEXKYPHOM PEXUME.
Ouonsl VD3 1 VD4 06pasyioT MOHTaxHOe
WX, 6naroaaps yemy npu cpabaTtblBaHUK
AATYMKOB WMNKM NPU CHATUK BNOKWMPOBKK
OTKpblBaeTCA TpaH3aucTop VT1, Bknw4as
pene K1, n ero koHtakTel K1.1 ummntnpyioT
HaXaTue Ha KHonky "7 kapaynbHOro te-
negoHa, B pe3ynsTaTte 4ero Ha eawl Mo-
BunbHbIA TenedoH NPUXOANT CUrHanN Tpe-
sorun. Llens RSC2 npumeHeHa ans nome-
XOYCTOMNYMBOCTK.

Mpu oTkNOYeHWM 3apagHOro YCTPOoi-
CTBA CUCTemMa NMTaeTCH OT aKKyMYnaATOp-
Hoii Batapem GB1 émkocTtbio 170 mAwN,
KOTOpas npyv Hanuinn HanpsxeHna B CeTH
220 B HenpepblBHO nog3apsixaercsa Oe-
30MacHbIM TOKOM Yepea uens VD5R3 v He
pazpsaxaeTca Ha Harpysky Gnarogaps
Aoy VD6, Ceetoguon HL3 weanumpyer
Hanu4Me HanpskKeHWs Ha BbIXOAE 3apsga-
HOTO YCTPOWCTEA.

YeTpoicTBo 1 aatymk "Actpa-515" no-
TpebnaT MakCUManbHblil Tok 10 MA, K
SHEPrun NONHOCTLIO 3apsikeHHoW Bara-
pen GB1 xBaTaet 6onee yem Ha NONCYTOK
paboTkl. [Mpr NponagaHvn GETEBOMo Hanpsa-
KEHWA YCTPOWCTBO NEpexoanT B aHeproche-
peraowmia pexxum Gnarogaps anodam VD2,
VD5 v ceeTtogmon HLZ npu 3TOM racHer.

Jetann ycTpoiicTBa pasmelleHbl B
nnacTmMaccoBOM KOpnyce nNoaxoasillinx
pasmepoB (puc. 4). MoHTax HaBeCHOIA.
Peauctopsl — MJIT, C2-33 1 um nonobHbie,
KOHOEHCATOPbl — OKCWAHbLIE UMIMOPTHLIE.
Ansa McknioyeHus oWKBoK B COBAMHEHMAX
Y3N10B YCTPOWCTBA NPUMEHEHBI Pa3bEMHbIE
COEfWUHUTENN PAa3HbIX TUMOB.

MpoeepsoT paboTy YCTPOMCTBA OTKPbLI-
BaHueMm asepu 0e3 CHATUS DNOKUPOBKM,
NPV 3TOM Ha TenedOoH NPUXOONT 3BOHOK M
MOXHO NMOroBopuUTE C CaMum CoDoMr. M
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Baauoxﬁocm KapmaHHOro CBeTOo-
anogHoro ¢oHaps MOXHO paclun-
pWUTb, ECNIM BBECTW B HErO PEXWUMbI pery-
NMPOBKW APKOCTM U Masika. 3To NO3BOAUT
YCTAHOBUTL ONTUMANBHYIO APKOCTL hoHa-
ps v 6onee 3KOHOMHO PAacX0[0BaTb SHEP-
M WUCTOYHWMKA NMWUTaHWA. Hanpﬂxeﬂme,
HeobxoQuMoe OnA HOPMAaNbHOTO CBevye-
HWs BONBLIMHCTBA OCBETUTENLHLIX CBETO-
OVOO0E, KOTOPLIE NPUMEHSAIOTCA B Kap-
MaHHbIX doHapax, — 3,3...3,6 B. Ecnu
ang nutaHus GoHaps NPUMeHUTL OAMH
unu gea Ni-Cd, Ni-MH akkymynatopa (unm
ransBaHW4ecKux anemMeHTa), notpebyerca
noBbIWalowmii Npeocbpasosatens Hanpa-
KeHua. nga perynupoekn SpkocTu ¢poHa-
pa npeobpasosaTtent AOMKEH BbITL pery-
nvpyembiM. Tak v coenaHo B npegnarae-
MOM ¢oHape. Kpome TOro, B HEM eCTb

L1

@q C perynupyemMom sspKocCTblo
O n pexxuMmomM Mmasika

CUT OT TUMN2 MUKPOCXEMBI U B AAHHOM CNy-
4yae cocTasnser 2,5 B. Ina ero ysenuye-
HWA, a 3HA4YUT, U NOBbIWEHWS APKOCTU
CBEYEeHWA CBETOAWOAO0B B Lenb oBpaTHOk
CBA3W, Mex [y BbIXOOOM BbINPDAMKWTENH W
ynpaensiowum eBxogom OUT (BeiBog 2)
mukpocxembl DA1, ycTaHoBneHsl nocTto-
AHHLIA (R3) M nepemenHbli (R4) peaucTto-
pbl. ApkocTb ¢doHaps Bo3pacTaeT npu
YBENNYEHUN COMNPOTUBAEHWUA LEenn, Co-
CTOALLEH N3 3TUX PE3UCTOPOB.

Ecnu KOHTakTel BblKNO4YaTena SA2
3aMKHYTbI, NONEBOI TPAH3WUCTOP 3aKPLIT U
Ha paboTty ¢poHapa He BawseT. B kpaiiHem
NnpaBoM MONOXEeHWWM (NO Cxeme) OBMXKKA
NepemMeHHOro pes3mcTopa KOHTaKTkl 3Toro
BLIKMIO4ATENA Pa3MLIKAIOTCHA WM HaYMHaeT-
cA 3apaaka koHaeHcaTopa C2 yepes pean-
cTop R6. Koraa HanpsixKeHWe Ha 3TOM KOH-
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pexum maska, korga CBetoauoasl BCnbl-
XWMBAKOT C NEPUOOOM HECKONLKD CEKYHL,.
Cxema yCcTpoicTBa NokasaHa Ha puc. 1.
Ha mukpocxeme DA1 coBpaH noBbIlLAID-
wnin npeobpasoearent HanpsxeHus, Ha
avone VD1 — BoinpaMUTENb, KOHOEHCA-
Top C3 — crnaxueawwmii. HomuHansHoe
3HAYEHWE BLIXOAHOrO HAMPAXeHWs 3aBu-

Puc. 4.

CTaHyT CBEeTUTb. [MOCKONbLKY HanpspkeHue
nepeknioyeHns umeeT rucrtepesuc, a
BK/IOYEHWE W BLIKNIOYEHWE npeobpasoBa-
Tens NPOMCXOOAT CKavykoM, CBETOAMOAbI
BCMLIXVMBAIOT C YaCTOTOM B NONU repua.

3a ocHoBy 6bIn B3AT hOHAPL C NAMMNONA
HakanueaHua u GaTapeiHbIM OTCEKOM,
pacCcYMTaHHbIM Ha [Ba 3nemMeHTa TUno-
pasmepa AA. OTpaxarens C aepxarenem
namnel Bbinn o0BLeauHeHsl B pasbopHLIA
MoOynb (pMc. 2), KOTOPbIA C MNOMOLLbLIO
pe3bbbl KpenuTca Ha Topue kopnyca ¢o-

Puc. 5

Puc. 3
[IeHCAaTOpe JAOCTUTHET MOPOroBOro 3Haue-
HUWA, TPAH3UCTOP OTKPLIBAETCA U HanpAa-
KEHWEe Ha ero CTOKe ymeHbluaetcs. 3710
npuBeaET K BblK/IO4eHMIo NpeobpasosaTte-
NS HaNpsXeHus, CBETOAMOLbLl racHyT, a
KoHpeHcaTtop C2 Ha4yHET paspsaxarses.
Korga HanpsxeHwe Ha HEM CTaHeT MeHee
NOPOroBoOro, TPAH3WCTOP 3aKpoeTcs, npe-
obpasoBartent BKNOYATCA, a CBETOANOALI

Haps. 3T0T Moayne Owin popaboTaH
(pyc. 3) C LeNbio PasmeLlleHns Ha HEm
ne4yaTtHoW nnartel ycTponcTea. Ans aTtoro
NNacTMacCoBLIA OoTpaxartenk Obln akky-
paTHO pacnuned nonepéxk NpUMepHo no-
nonam. OcTaBwasnca 4acTb oTpaxartens 1
C MOMOLLBLID TEPMOKNEesa 3akpenneHa Ha
ne4yaTHo Nnare 2 co CTOPOHL! YCTAHOBKMW
ceetoanonos. C Apyroi CTOPOHLI NnaTel
npukneed gepxatens 6 namnbl Hakanuea-
HWs. B HEM caoenaH Bbipea ans nepemMeHHo-
ro peaucropa 3. B otBepctue gepxarens 6
YCTaHOBNEHa MeTannmy4eckas nnowanka 4,
C KOTOPOIA KOHTaKTUPYEeT NMIOCOBOI BbIBOL,
aneMeHTa nuTaHus. C mMeTannnyeckum
06040M 5 KOHTaKTUPYET MNOABWXKHBIA KOH-
TakT Bblkntowatend. KaTtywka WHOYKTMB-
HOCTK 7 NpukKneeHa kK ne4yatHoi nnarte 2. B
Kopnyce ¢oHapa caenaHo oTeepcTue and
nepemMeHHoro peamcrtopa (puc. 4).
MeyaTHaa nnata W3roToBNeHa W3
(ONLrMpoOBaHHOIO  CTEKNOTEeKCTONUTa
TONWMHOK 1 MM. EE€ yepTEx nokasaH Ha
puvc. 5, a pacnofiOXKeHNEe Ha HEW 3NeMEH-
TOB — Ha puc. 6. CeeToavoabl pasmeLle-
Hbl CO CTOPOHLI, CBOOOAHOM OT NEYaTHbLIX



NPOBOAHMKOB. BCe ocTanbHbie ane-
MEHTE CMOHTHMPOBAHL! CO CTOPOHLI
MPOBOAHWMKOB. [PUMEHEHBI NOCTO-
AHHbLIE PE3WCTOPLl OANnA NOBEpPX-
HOCTHOro MOHTaxa Tunopasmepa
1206, nepemeHHbl € BblKAOYa-
TENem — UMNOPTHLIA (TUN HEU3BEC-
TEH) AW OTEeHEeCTBEHHLIA CMN3-36M.
OKCWAHBIA KOHAEHCATOp — TaWTa-
NOBbIA AN NOBEPXHOCTHONO MOHTA-
Xa Tunopasmepa A unn B, octans-
Hble — Kepamu4eckne MMNOopPTHLIE.
KaTtywka MHOYKTMBHOCTM HamoTaHa
Ha GEeppUTOBOM MarHWTONpoBOaE
nuameTpoMm 6 U BbICOTOR 3...5 MM
OT KOMMAaKTHOW NIOMWHECLEHTHOW
namnel 1 cogepxut 5...7 BUTKOB
npoeoga MN3B-2 0,3..0,4. Yem
MeHbLUe BbiCOTa MarHWTONpPOBOAA,
Tem GonblLUE BUTKOB.

MNopBopkoit peauctopa R3 ycra-
HABNMBAIOT MUHUMANLHYIO APKOCTb
ceeyeHus GoHapsa, nNpu STOM ABU-
XKOK NepemeHHoro pesuctopa R4 ponxeH
ObiTb B NEeBOM (MO CXemMe) MONOXEeHUW.
MakcumaneHaa spKoCTb 3aBUCUT OT CO-
NPOTUBNEHNA NEPEeMEHHOro peavcrTopa.
Ecnu pna nutanva ¢oHaps nnaHupyeTca
npumMeHuTb Aea Ni-Cd unu Ni-MH akkymy-
natopa, 4Tobbl HE AONYCTUTE WX CUALHOW

K SA1

paspagku, nonbopkoin pesuctopa R2 yc-
TAHABNAWMBAIOT HANPAXEHWE NUTAHWA, Ha-
npumep 1,6...1,8 B, npn KoTopoMm npeob-
pasoeatent Buiknovaetca. [pyM NUTaHumn
OT OAHOr0 aKKyMynsiTopa nnv OAHOro-asyx
ranbBaHWYECKUX 3NEMEHTOB peaucTop R2
He ycTaHasnusaloT. B aTom cny4yae ¢gpoHapb

Puc. 6

Oyaoet paboTaTk NPV CHYKEHUW NNTAI0-
wero Hanpsekenwa 0o 0,6 B.

Mpn nuTaHuK $oHapa OT OQHOro
ransBaHW4eckoro anemeHTa pe3wvc-
TOp R5 He ycTaHasnuealoT. 310 0bHy-
CNOBNEHO TeM, YTO NPW BbIKNIOYEHHOM
npeobpasopaTtene HanpsxeHWs nuTa-
HUA, NnocTynawLwero 4epes auon VD1
v peanctop R6 Ha 3ateBop nonesoro
TpaH3anucTopa, HefocTaTo4yHo ana oT-
KpblBaHWA NocnegHero. A BOT pe3uc-
Top R7 HyXeH ana paspaakn KOHOAeH-
catopa C2. lNpw nuTaHnuM oT ABYX ane-
MEHTOB pe3ucTop RS yctaHasnusaloT
1 ero NoAGoPKOoA NPU MaKCUMaNbHOM
HanpskKeHnn nutaHua gobuealnTces
ycToinymBoi paboTel ¢poHaps B pexun-
Me Maska. B aToM cnyyae peaucTtop
R7 He ycTaHaBnuealoT, MNOCKONbKY
KoHaeHcaTop CZ OyaeT paspsaxaTbes
yepes peauctop RS5. Yactoty BCnbl-
WeK MOXHO W3MEeHUTbL NoABOpPKoN
KoHaeHcaTopa C2 — yem 6onblue Em-
KOCTb, TEM MEHbLUE YyacToTa. Ecnm pexum
Maska He HyxeH, anemeHTol VT1, C2,
R5—R7 He ycTaHaenuMealoT, NepemMeHHbIN
peauctop R4 MoxeT 6biTe 6e3 Bbiknva-
Tena (Hanpumep, R1001N12B1), a Baa-
MeH pe3ucTtopa R1 ycTaHaBnuealoT Npo-
BONOHHYIO NEPEMbIHKY. i}

H. MAJIKOB, r. Y¢a

H pegnaraemas urpywka npepcras-
naet coboit OykeT, KOTOpbLIA nepenn-
BaeTcs BCcemMu ueetamu panyrn. CobpaHa
OHa Ha& MMKPOKOHTPOJIEPE, TPEXUBETHBIX
CBETOAMOAAX M MOXET NOCNYKUTL OPUri-
HanbHLIM NOAAPKOM.

Cxema ycTpoicTBa noOKasaHa Ha

GP2, GP4 unu GP5 ynpaenaioT 0AHUM U3
LEETOE (COOTBETCTEBEHHO KPAacHbIM, CU-
HUM W 3eNEHbIM) TPEXLBETHLIX CBETO-
avogos HL1—HL3. Ons yBenunyeHws
TOKa 4Yepes CBeTOAMOObl MPUMEHEHbI
KNo4YW Ha Tpadamctopax VT1—VT3.
Korna Ha eeixopnax GP2, GP4 wnn GP5S

UhVH — .OUTVd.
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HWA, OTKPbLIBAETCA COOTBETCTBYIOWMA
TPaH3UCTOP W NUTAIWEE HANPAXeHUe
nocTynaeT Ha W3Ny4Yyawline KpUCTannbl
COOTBBTCTBYIDLLI,GFO uBeTa CBeYeHWs.
Peanctopsl R8—R10 — TokoorpaHn4n-
Balowwe. N3MeHaI0T CKOPOCTE nepenn-
BaHWS LUBETOB 3Hkogepom S1. B yctpoii-
CTBE peanu3oBaHa NporpamMmHan 3auiu-
Ta oT apebeara ero KOHTakTOB. KHOMKa
SB1 cnyxuT ansa "cbpoca”, ecnu MUKpPo-
KOHTponnep "3asucHeT . [luTaouwee
HanpsaxeHue NoAaloT Ha passém X2. Ona
NOAKNIOYEHUA NporpaMmmaropa npenHa-
3HavyeH pasvém X1, B 2TOM Chaydyae
nuTarowee HanpsaxeHwe OOMXKHO NOCTY-
nate OT Hero. Mpy NpPorpaMMupoBaHnuK
nepembiikn S2—S4 yaanaioT, a 3aTtem

-
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Bce anemeHThl, KpOMe cBee-
TOAWOAOB W TOKOOrpaHW4MBea-
OWWX PE3NCTOPOB, CMOHTUPO-

BaHLI HA OQHOCTOPOHHEN NeYaTHOW Nna-
Te, HEPTEX KOTOPOW NOKasaH Ha puc. 2.
MpumeHeHbl pesucTopel C2-23, MIIT,
TpaHancTopbl KT315 MOXHO 3amMeHWTb
nobbimu cepuid KT315, KT3102. Miesno
nuTaHusa (X2) — MUHKU-USB, kHonka —
MNKH159 unn TS-AG6PS-130, a Takxe yr-
nosas — TS-AB6PV-130 ¢ ANWHHbIM TON-
KaTenem, aHKoAep PEC12-4220F-
S0024, ocTanbHbiE pa3bEMbI M NEPEMBbIY-
Kk — PLS c warom KkoHTakToB 2,5 MM.
Mocne cbopky M OTNAAKKW YCTPOWCTBA
ero MoxHo odopMWUTL Kak HebonbLIon
ByKeT, NpW BKNIOYEHUW Nepenveaiownincs
BCEMW uBeTamu pagyru. Mnaty pas-
MELLAIOT B MNACTMACCOBOW Kopobke,
KOTOpasa CIyxXnT ocHoBaHuem. CBeTo-
avoabl kpenaT Ha "ctebnax” usetka. Ona
3TOrO B TEpPMOyCcaxueaemylo Tpybky ava-
MeTpoM 6 MM NOMEewalnT TOHKMe COo-
eAWHWUTENLHEIE NPOBOAA M OTPE30K Mef-
HOrO NPOBOAA AMAMETPOM OKONO
1 MM, KOTOPbIA npuoacT
"cTebnamM” uBeTka XEcT-
KOoCTb (puc. 3). Camwn
cTebnu 3aKkpennsaT Ha
BEPXHEW KPLIWKE KO-
pobKM C NOMOLULLIO
oTpeska nnacT-
MaccoBOr TPyBKM
(puc. 4). Ha cge-
TOAMOAbLl KPEensaT
BYTOHbI, N3roTOB-
NEeHHbIE W3 TOH-
KOW aekopaTue-
HOW wnKM noge-
Nno4yHoi  Bymarn,
Hanpumep  can-
detkm  (puc. 5).
Kak n3rotoBuTb Oy-
TOHbI, MOXHO NpPOYn-
TaTbk NO ccbinke: LgeTsl
u3 candetok. — URL:
J/www.stranamam.ru/
post/ 7199349/ (02.09.14).

OT penakumn. lporpamma MUKPOKOHT-
ponnepa wMmeetca no agpecy fip://fip.
radio.ru/pub/2014/12/semicvet.zip Ha
Hawem FTP-cepsepe.

f[eHepaTOp MNYNbCOB
Ha aHanore ogHonepexogHoro

TpaH3ucTopa

O. BEJIOYCOB, r. Yepkaccsbl, YkpauHa

annonobuTenn MHOrga UCMNONL3YIOT B

CBOMX KOHCTPYKUWAX reHepatop wvum-
NynbLCOB Ha OAHONEPEexXOofHOM TPaH3u-
cTope wan ero adanore. YnpowenHas
Cxema Takoro reHeparopa npegcrasneHa
Ha puc. 1. Kpartko oCcBexXnm B namsatm
npuHUMNn ero paboTtel. Ha TpaHaucTopax

VT1 1 VT2 cobpaH aHanor ogHonepexoa-
HOro TpaH3ucTopa. Pe3ncTUBHBIM aenn-
Tenem HanpsxeHuss R3R4 3apmaH nopor
ero eknw4eHus. KoHgeHcatop C1 3aps-
HKAeTCA OT MCTOYHMKA NUTaHWA 4vepes
pesucTop R1 v HanpsaxeHve Ha KOHOEeH-
cartope nNpu 8TOM BO3pacTaeT no KPUBOM,

ONMUCbIBAEMOI 3KCNOHEHUWaNbHOW dyHK-
umen. Mpu JOCTYKEHWUW Nopora BKAYe-
HWA aHanora oba TpaH3WucTopa OTKPbI-

* -+ Upyr
R1 |j R3€]

1 VT1
G1=5=  vi2 —— Bbixog
R2| [R4 [1]
= O6Lyumia
Puc. 1



BaOTCH U KOHAeHcaTop C1 paspsxaercs
yepes HUX 1 peasuctop R2. Npwu aToM Ha
peauctope R2 dopMupyeTCcsl KOPOTKWUIA
UMNYNLC HanpsaxeHus. MNepuog cnegoea-
HWA WMMNYNLCOB MOXHO W3MEHATL B
LWKMPOKKX Npeaenax, M3MeHsaa ConpoTUB-
neHne peauctopa R1 UAKM EMKOCTb KOH-
neHcatopa C1. AnuTenbHOGTE MMNYNbGa
MOXHO WM3MEHATL B ropasfo MeHbLUWMX
npenenax, B OCHOBHOM 3a CYET M3MeHe-
HWUS EMKOCTUW KoHaeHcaTopa C1. MNoatomy
B TAKOM reHeparope HeT BO3MOXHOCTHU B
LWNPOKKX Npenenax Hesasucumo perynmn-
poBaThk Nepuon cneaoBaHus U AnuTenb-
HOCTb BLIXOLHOMO MMMynbCa.

MyTéM HEeKOTOPOro YCNOXHEHWs Ccxe-
Mbl 3TOT HEAOCTATOK MOXHO YCTPaHWTb.
Cxema popaboTaHHOro redeparopa no-
KasaHa Ha puc. 2. B HEM Bpems3agalo-
wwin koHgeHcatop Ci 3apsaxaetca oOT
WCTOYHUKA NUTaHWA Yyepes pesnctopsl R1,
R2 1 aMUTTEPHLIA Nepexon TpaHaucTopa
VT3. Bo Bpems 3apsaaky aToT TRAH3UCTOP
OTKPBIT, ¥ HA €ro KOANEKTOPE HanpsxXeHue
6113K0 K HyNO. MNopor BKNKYEHUA aHano-
ra oQHoONepexoaHoro TpaH3ncTopa 3anaH
oenutenem Hanpskeuna R3R4. MNpu ero
OOCTUWKEeHUW TpaHaucTopbl VT1 n VT2
NaBUHOOBPA3HO OTKPbLIBAIOTCA W BXOAAT B
HaCbILWEHWE, NO3TOMY NEBbLIA (N0 CXeme)
BbIBOA KOHaeHcaTopa C1 okaxeTtca noa-
KMOYEHHBIM K oBbwemy nposoay. Mo-
CKONbKY Ha NpPaBOM BbIBOAE KOHAEHCATO-

pa OyoeT HanpsXeHwe oTpULATEeNbHON
NoNAPHOCTK, TpaHamcTop VT3 3akpoeTca
W Ha ero Konnektope OyQeT HanpsxXeHue
nMTaHua — GopMUpyeTCca HapacTalowmn
nenpenan BeIXOAHOro MMMNyNLCa.

Hanee koHgeHcaTop C1 nepesapsaxa-
eTcA OT UCTOUYHWMKA NUTaHUA Yepes pesnc-
Topbl R5, R6. MNockonbky B 3TO Bpema Ha-
30BbIV TOK TpaHancTopa VT3 OTCYTCTBYET,
Ha ero KoNNekTope OCTaHeTCs Hanpsixe-

- - PR - - +12 R
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. = OBwymin
Puc. 2

Hue, Bnuakoe k nuTaloLlemy. lNocne nepe-
3apsakn KoHAeHcaTopa aHanor ogHone-
PEXoQHOro TPaH3nCTopa CKa4ykoM 3aKpbl-
BAETCs M HAYMHABTCH HOBLIA LMK ero 3a-

pagku. NMpw aToM popmMupyeTca cnagato-
LWMIA Nepenag, BbIXO4HOro nvnyneca. Au-
o4 VD1 u ctabunutpoH VD2 orpaHuymea-
10T 06paTHoe HanpsaxeHue Ha 6ase TpaH-
anctopa VT3 3HayeHwem 4 B, 4yto 6eso-
NnacHo Ana ero aMUTTEPHOro nepexona.

MpoaocNKUTENLHOCTL BPEMEHKU Nepe-
3apanku KoHaeHcartopa, T. €. ONUTeNb-
HOGTE BBIXOAHOTO MMNYNbCa 3a4at0T ane-
meHTamun RS, R6 n C1. Npw ykasaHHbIX Ha
cXeMe HOMWHanax anemMeHToB eé MOXHO
n3amMeHsiTe pesnctopom RS ot 18 po
30 mc. MpooonxknTensHOCTb Nay3bl Pe3un-
ctopom R1 moxHO m3amenaTs oT 80 po
190 mc. Mopor nepeknio4yeHWs aHanora
3aBUCUT OT NUTAKLWErD HanpsxeHns. MNo-
3TOMY OT HEro 3aBUCKUT K I'IEpr'IGLI, cnepo-
BaHWUsl UMNYNLCOB. MpW CHWXKEeHWUW nuTa-
lowero HanpsxeHns Ha 1 B nepwopg, yee-
nuyueaeTca Ha 5 %.

Kpome TpaH3uCcTOpoB, NpUBEAEHHbLIX
Ha CXeme, MOXHO NPUMEHUTL TPAaH3UCTO-
pbl cepuin KT3107 (VT1) u KT3102 (VT2,
VT3) ¢ koadpdUUMEHTOM nepesadm Toka
He meHee 300. Ouon 1N4148 3ameHuMm
N0BLIM MaNOMOLLUHEIM UMNYNLCHEIM AWMO-
aom, Hanpumep, cepuii KO521, KA522.
3ameHa cTabunutpoHa BZX55C3V3 —
oTeyecTBeHHble KC133A, KC147A. KoH-
OEeHcaTop MOXeT BbiTb Kepamuyeckum
WY NNEHOYHBIM. [TOCTOSHHBIE PE3UCTO-
pel — MIT, C2-23, nepemeHHble —
Cno-0,5, CN4-1. i}

feHepaToOp 3BYKOBbIX
adpPeKkToB HA MUKpPOCXemMe

TD62381P

A. BYTOB, c. Kyp6a Sipocnasckoii oon.

Crates npogosmkaeT Temy rnPUMeHeHus He Nno nNpsMomMy Ha3Hadve-
HUIO Ccrneyuann3npoBaHHbIX MUKPOCXEM, BbICBOOOXAaOLWNXCa npu
paszbopke HeucnpasBHON U yCTapeBLIEi MMIMOPTHOM Paguo3/1eKTPOH-
HOW annapartypbl. Ha 31701 pas peye MAET O BO3MOXXHOM UCIMOL30Ba-
Huu mukpocxemsl TD6238 1P ¢pupmel Toshiba — Ha Heli npegnaraeTcs
cobparte reHeparTop 3BYKOBbIX 3¢ dekToB.

I/I HTerpansHas mukpocxema TD6238 1P
¥ 1 npepncraenset coboin Habop U3 BOCb-
MW OOWHAKOBbLIX AYeeK, Kaxgan v3 KOTo-
pbIX COCTOMT W3 AOBYX TPaH3WCTOPOB
CTPYKTYPhLI N-p-n (puc. 1). BoixoaHbie
CTYNEHW AYEeK BbINONIHEHbI N0 CXEME C
OTKPbITLIM KOINEKTOPOM, MakcMmanb-
HbIi NOCTOSAHHBIA TOK KOAnekTopa
moxeT gocturate 0,5 A, makcumans-
Has OonycTUMasi MOLLHOCTb, paccemu-
BaeMas KOPNycoM MUKPOCXEMBI, — He
Gonee 1,47 BT npu Temneparype
okpyxawowero sosayxa 25 °C, Hanps-
¥eHuwe nutaHua — 4,5...5,5 B. Takne n
noaobHLIE MUKPOCXEMbl paHee uc-
NONL30BANUCE ANA YNPaBNeHWs cee-
TOAMOOHLIMW MHOWKATOPaMK, a Takke
B Neyartalowen M KoNMpoBankHoOM Tex-

HUKE ANA YyNpasneHua MexaHu4ecKkumun
yanamu. Ecnvn nocne pasbopku 0TCNyxus-
LWel GBOW CpoOK annapaTypbl B Balwem
pacnopskKeHun okasannicb Takme MWKpo-

DATN o |1e-11

CXeMbl, TO NX MOXHO NPUMEHWTbL ONA OPY-
rux uenei.

Ha puc. 2 npeacraeneda cxema reHe-
patopa 3ByKoBbIX addekToB. Kaxpaa uns
BOCbMMK Aveexk DA1.1—DA1.8 mukpocxe-
Mbl 30eCk NOKa3aHa ynpoLweHHo. Ha TpaH-
anctopax sdeek DA1.5, DA1.6 cobpau
MynsTUBMBpaTop, paboTaowmia B obna-
CTW 3BYKOBbLIX 4aCTOT. HacToTa ero kone-
6aHuin 3aBMCUT OT EMKOCTW KOHAEHCAaTOo-
poB C6, C7 1 CONpPOTUBNEHNS PE3NCTOPOB
R16—R18. K BbiIBOgAaM KONNEKTOPOB Bbl-
XOOHLIX TpaH3ucTopoB s4yeek DA1.5,
DA1.6 NnoAKNIOYEHE MHBEPTURYIOLLWE YCU-
NATENW Ha TpaHaucTopax fadeek DA1.7,
DA1.8. Harpyakoh aTux ycunutenen cny-
HKWT HU3KOOMHAA AMHaMUyeckasa ronoska
BA1, noaknioyYgHHas Yepes NoHWXKaLWKWiA
Tpanchopmartop T1. Peauctop R20 orpa-
HWYMBAET MAKCUMAalbHbIA TOK Hepes ob-
MOTKW TpaHcdopmatopa (4em Bonbwe
ero conpoTUBNEeHWe, TemM MeHblle
rPOMKOCTb 3ByKa).

YacToTa 3BYKOBOrQ relHepartopa,
cobpaHHOro Ha TPaH3uCTopax s4yeek
DA1.5, DA1.6, mogynupyeTca OByMs
Opyrumun reHeparopamu, cobpaHHbl-
MK NO CXeme CUMMEeTPDUYHbIX MYyNbTU-
enBpaTtopos. eHepaTop, BLINOMHEH-
Hbin Ha DA1.1, DA1.2 v anemeHTax
R1—R5, C1, C2, pabotaeT B MHTEP-
Bane 4yactoT okono 1...4 'y, pabouyio
4acToTy YCTaHABNMBAKT NepemeH-
HbiM pesucTopom R3. MNepeMeHHbIM
peauctopom R10 perynupytot rnybu-
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HY MOAynsauMM, KoHaeHcaTop C5 “"cmar-
yaeT" nepenagbLl 4acToTel 3BYKOBOrO
redHepatopa. Ha DA1.3, DA1.4 un R6—R9,
R11, C3, C4 cobpaH reHepatop, pabo-
TalWWiA B WHTEPBane 4acToT OKOoNo
10...30 Mu. NMepeMeHHbIM Pe3ucToOpPOoM
R12 zapawT rnybuHy MOAynauvv 3THUM

HWTbL, Kak NokasaHo Ha pwuc. 4. 30echb
BF1 — TenedoHHbIN Kancionb nin guHa-
MUYecKasi rofoBka COMPOTUBAEHWEM He
meHee 16 Om, peaucTop R21 — npoBonoy-
Helid MMNB-3A, MN2-12, NMN3-43, NMNB-1A,
UM PEerynupyloT rpoMKocTb 3Byka. MNpu
GONPOTUBAEHUW 3BYKOBOMN ronoskn 40 Om

Avoasl TN914 3ameHuMbl NI0ObLIMK 13
1N4148, KO510A, KAO521A—KA5214,
KOA522A, KO5226. Ecnn oTtcyTcTByeT
Mukpocxema TD62381P, HO ecTb Xena-
HWE MO3JKCMNEPUMEHTUPOBATL C Takum
reHepaTopoM 3BYKOBblX 3¢hdeKToB, TO
avyeitkn DA1.1—DA1.6 MOXHO 3aMeHUTb

17 (0 4

reHepatopom pabo4ei HacTOoTbl 38YKOBO- “ Bonee HanpaxeHWe nNUTaHWs sAYeex WecTbld OAWMHOYHbLIMW TPaH3UCTOpamMK
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. . | roreHepartopa. Hanuuve OByx MOAynATO- +58  cepuir SS9014, 25C1815, KT3102,
< POB YaCcTOTLI NO3BONAET NONYYKUTL 3HAYMU- é]RM R17 R19EI,] _L+ KT6111 ¢ TOKOOrpaHuM41BaoLWmMmMmn pesu-
. X TeNbHo Bonbliee YMCNO BapWaHTOB 3BY- 1K 100 k 1« T cTopamu conpoTtueneHnem 1..2 kOM B
> I KOBbIX 3bdEKTOB N0 CPABHEHWMIO C reHe- KR13-= c8 BHaszoBbix uensx, a a4yerkn DA1.7, DA1.8
4 E paTopamn, coBpaHHBIMW MO CXemam, g]ma é]ma 1000 MK x cobpaTb No cxeMe Ha puc. 1 W3 TpaH-
. O onucanHbm B [1, 2]. D?i\x /47 « 47k |Xx10B anctopos SS8050 wnu KT6114A—
51 X 8 Ecnn BmecTo pesuctopa R15 Bknio- T =7 Kess7  KT6114B.
E 4yuTb oBa awoana VD1, VD2, kak ato noka- VD1 0,1 Mk DA1 Ana nutaHus reHepaTtopa nNoaonaeT
3aHo Ha puc. 3, To xapakTep nony4aembix KR12 1 i< H Keeie. 8 MCTO4HMK cTAabWMNM3VMPOBAHHOrO Hanps-
9 3BYKOBbIX 3pHEKTOB U3MEHWUTCH, Hanpw- 4 \§2 5 P 13 GA1 XeHwsi 5 B, paccynTaHHbI Ha MakcuManb-
Mep, MOXHO GyOeT NoAy4nTb 3BYK Nagakn- i s Bl S S S HbI TOK HArpy3ku He meHee 1 A. Ha-
WX kanenb. ECAM n3MeHUTs NoNApHOCTL VD1.VDZ  npumep, cOBPaHHbIA HA OCHOBE MHTEr-
BKNIOYEHWSA O4HOMO U3 OMOA0B, TO Nony- 1N 914 paneHoro crabunusartopa HanpaxeHwus
yaTca yke uHble addekTtel. MoxHo no- ' ool ! LM7805.
BKCNEePUMEHTUPOBATL U C APYrUMU Cno- [ | | HanaxuBaHue ycTpoiACTBA MOXET
cobamMn B3aUMOLEINCTBUA FeHepaTopos, : [ S e BbITh YTOMUTENLHEIM, HO UHTEPECHLIM. B
Hanu4ne B 6a30BLIX LENSX BXOAHLIX TPaAH- 3 DiihD DAi6 o O6w, ~ OTHOCWUTENbHO HeBoNblKMX npeaenax
3UCTOPOB AYEEK TOKOOrPaHWYMBAIOLLNX P 3 4acTOTy MyNbTMBMOPATOPOB NepecTpamn-
PEe3nCTOPOB MPaKTUYeCKN MCKNoYaeT Nno- WG BalOT COOTBETCTBYIOWMMW NepemMeHHbl-
BPEXAEHWE MMKPOCXEMbl BO BPEMSA 3KC- MW peaucTopamu. B Gonee WWMPOKUX
nepUMEHTOB. HO NpwW 3TOM HAAO0 Y4UThI- 458 npegenax eé MOXHO U3MEHWUTbL 3aMEHOW
BaTh, 4TO 3alUMTHLIE OWOALI, YCTAHOBNEH- vD3 & LBF1 4acTOTO3aAaloWNX KOHAEHCATOPOB, NPK

PAJMO N2 12, 2014

Hbleé BO BXOAHbIX UEMNAX MWKPOCXEMbI,
OTHOCUTENLHO cnabble.

MepemeHHble pe3nucTopbl ANA aTon
KOHCTPYKUMK NOaonayT niobble ¢ nuHen-
HOW XapakTepucTUKOW perynvpoBaHus.
MocTosHHbIE pe3ncTopbl — Niobble Mano-
rabapuTHble, Hanpumep, C1-4, C1-14. KoH-
nercatopbl C5, C8 — okcmarbie K50-68
unu aHanorn. OcTanbHele KOHOEHCATOPbI
— manorabapuTHele Kepamwuyeckne wunm
nnéHo4nbie. Mpu HEobXoaMMOCTH KX
MOXHO 3aMEHWTb OKCWOHbIMW, NOOKMI0-
YMB BLIBOALI NIIOCOBLIX 00KNAO0K K BLIBO-
OaM  KONNeKTOpPOB COOTBETCTBYIOLWMX
TPaH3UCTOPOB A4eex.

MoHuxalowwin - TpaHcgopmaTop
BLIXOHOW OT TPAH3UCTOPHOrO paauonpu-
émHuka "VEF-201", "Cokon", "AnbnuHUCT-
407", Mpw OTCYTCTBUKM Takoro TpaHchop-
MaTopa Cxemy YCTPOWCTBA MOXHO WU3Me-

KO247A

]R21 100

Qb
Puc. 4

DA1.7, DA1.8 MOXHO yBenuuuTL oo 15 B
(nogaTh Takoe HanNpsXKeHWe Ha BEpXHME —
no cxeme — eeieoakl R21 1 BF1).

aToM éMKOCTb KoHaeHcaTopos C1, C2 1
C3, C4 moxeT 6bITh HEOAUHAKOBOW, 4TO
caenaet mMynbTMBMBpPaTOpLl MOAYNATO-
poB HeCMMMEeTpWYHBIMW KW NO3BONWUT
nonyynTb HOBbIE 3BYKOBble adrpekTbl.
Ona ynobcTBa HaAcTpoOikW reHepartopa
npun cbopke NpPeaycMoTpuTe BO3MOX-
HOCTb NIErKOW 1 ObICTPOA 3ameHbl KOH-
neHcatopoB C1—C7. Takxke Ha Bpems
HAacCTPOKKM XenaTenbHOo YCTaHOBUTbL
pesuctop R20 conpoTUBAEHWEM He
meHee 10 Om.

TINTEPATYPA

1. Byroe A. leHeparop 3ByKoebix 3¢dek-
ToB Ha K174YH20. — Pagwo, 2009, Ne 9, ¢. 49,
50.

2. bytoe A. CupeHa Ha mukpocGopkax
SDCO03. — Paauo, 2011, N2 6, ¢. 53, 54.
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"Kyook Ypana 2014" no pagmuocea3u Ha KB

YGneLuHoe passuTe 0BWEeCTBEHHOMO
NBMXKEHWA BO MHOrOM 3aBWCKHT OT
TOro, KaKk ero npeactaBuTeny B3aummo-
OeNCTBYIOT C 3aKOHOAATeNbHOW 1 ucnon-
HUTENLHOW BNACTbIO HA MECTax, U oT
TOro, Kakoi obpas aToro ABWXEHWUS OHU
¢dopMUpyIOT Yy OpraHos Bna-
CTW. XOpOLWMWA NpuMep yaad-
HOrO B3aMMOOeNCTBUA NoKa-
3biBaeT PernoHansHoe otae-
nenne CPP no YenabuHckon
obnactu.

YXe He nepeblid rofg OHO
NPOBOANT MEXAyHapoaHble
COPEBHOBaHWA NO PaanoCea-
3an Ha KB "Kybok Ypana" Ha
npu3bl ABaxawl lepos Coser-
ckoro Coto3a NeTyuKa-Koc-
moHageTa . M. Fpeyko. Yupe-
[uTenem aTux COPeBHOBaHWA
ABNsieTcs 3akoHoaaTensHoe
cobpaHve YensabuHCKOW 00-
NacTu, reHepanbHeiM CMNOH-
copom — YensbuHckwin pe-
rMoHanbHbIA GoHA NoAAEPXK-
kW BcepoccuiAckoil nonm-
Tu4eckon napTtuw "EgwnHasn
Poccua®.

B oprkomuTtete copeBHO-
BaHWii — npeacenaTtenb

— =

HepasHo B lepbosom 3ane 3akoHopa-
TensHoro cobpanma YenabuHckoi obnac-
TW COCTOANOCE TOPXeCTBeHHOEe Harpax-
nerve nobeavTenei 3TMX COPeBHOBAHMWA.
MaBHbIA NpWU3 — KanuTaHy KomaHabl,
npencepatento PO CPP no YensbuHckoin

LWt

\B YepHOGPOBMH (HKQAMG)_.B Msikyw v 10. Kypunsiii (RG9A). |

W KypaTop copesHosaHuid o1 3CO penyrar
3akoHonatenbHoro cobpanvs, NPe3nneHT
YenabuHCKOro pernoHansHoro ¢oHaa
nopaepxkyu Bcepoccuilckoin nonuTun-
yeckon naptuum "EavHan Pocoua” BukTop
Masnoeuy YepHobpoeunH (RKSAMG).
Mpwu3amu u GnarogapcTeeH-
HbIMW NUCbMamn 3akoHopa-
g TeneHoro cobpaHvsa Obinu Ha-
rpaxgeHsl B. BuHakos (RT9A),
H. lopoeenko (UDBA), A. Konec-
HukoB (RUSAC), HO. KypwHbii
(RGSA), W. NapgepuH (RNIA),
B. MnatoHos (RASAJ), C. MNo-
naHckuid (RA9AA) u A. CmaruH
(RASAP). Kpome TOro, cnoprt-
CMEeHaM W opraHusaTopam
GblIN  BpYYEHbl YHWKaNbHbIE
npuasl — kHura L M. Fpedyko
"OT Ny4MHBI A0 NpUWensLUes” ¢
astorpadom astopa. Harpax-
beHbl Obinn TakXe PYKOBOLMW-
Tenu OeTcKux paauoknyGoB
r. Nnacta H. lopoeenko (UDBA)
Wn yenabuHckoro knyba "Pagy-
ra" E. MenbHukoe (ROAL). Mpwua
komaHabl YensbwuHckoih 006-
nactm — TpaHcueep FT-897D ¢
B/I0KOM NMUTaHWA — Mo ennHo-
rnacHomMy pelweHunio KomMaHObl

JOCAA®D Poccum C. A. Maes,
npepcenatens PO JOCAAD A. A. Hanpw-
mepoB, NeéTymk-kocmoHaeT I M. Mpeuko,
npeacenartens 3akoHopatensHoro cobpa-
Hua Yenabuuckon obnactu B. B. Makyw,
AenyraTthbl SaKOHDﬂBTeﬂbHDFD COﬁpaHHﬂ
B. N. YepHobposmH wn K. N. CTpykos,
pekTop IQYplY A. 1. LUecTtakos, MUHUCTP
GU3nHecKon KynbTypel W cnopta Yensi-
buHckoi obnactu J1. 9. Opep, npesu-
nent Cotoza paguoniobutenein Poccumn
A. 0. BopoHuH 1 npeacenatens Coeeta
PO CPP 0. A. KypuHbIid.

HenasHo noaBefeHsl UTOrM odepen-
HbIX COPEBHOBAaHWIA, NEpeBoe KOMaHOHOoe
MECTO B KOTOPLIX 3aHANW X03AeBa —
paguoniobutenn YenabuHcka. B cypeit-
CKYIO KONNErui MNoCTyNUAM OTHETHI OT
243 yyacTHUKOB M3 52 cybbekToB depne-
paumn 1 15 ctpad mupa. B cootBeTCcTBUKM
C pernameHToMm COpeBHOBaHWI nobeaum-
TENAM W Npu3épam COpPeBHOBaHWIA Npu-
cyxaoeHo 49 npwsos. MasHble NpuUsbl —
COBPEMEHHbLIE ANOHCKWE CNOPTUBHLIE pa-
AWoCcTaHumu 1 Bonblumne kKybkn — 3aBoe-
Banu komaHga YensbuHckoi obnactm
(cpenu y4acTHUKOB OT Ypana) v komaHaa
KpacHospckoro kpasi (Cpean oCTanbHbIX
Y4aCTHWUKOB).

obBnactu Opuio KypuHomy (RGQA} Bpy4a-
M npeacepatens 3akKoHOAATENBHOrO
cobpaHua Bnagnmup Buktopoeud MakyLw

Mpu3épel copeBHOBaHWI N PyKOBOQUTENH
| AeTcKux pagunoknyboe Yenaburckoit obnacru.

TOPXKECTBEHHO nepenaH qenﬂﬁuucxow
wkone Ne 21 gna OTKPLITUS HOBOro OeT-
cKOro paguoknyba. im
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[ l}ropb Fpuropses (RV3DA), r. Konomna Mockosckoii o6n. Bl

CamMoOM KOHLe CeHTabpsa aToro ropa B
Hosoi Mockse BnepBbie COCTOANCH
HeBOoNbLIOKH panuontobuUTensCckuin GpecTn-
Bane "Topkn-2014". Ero opraHmuaaropamm
paguoniobutenein Poccum
no r. MNogonkcky, a Takxe
PYKOBOACTEO O300POBW-
TensHoro narepsa “lopku",
HAa TEPPUTOPUKU KOTOPOro
OH W npoweén. B oprkommn-
TeT decTmsana BXxoaunu
AnekcaHap MakCMMYeHKO
(RV3DB), Cepreit Jlebe-
NeB — pykoBOOWUTENb
0310POBUTENLHOrO nare-
psa "Topkn", AHTOH JlayxuH
(RC3C) wu AnekcaHap
3aiues (RW3D2Z).
O3popoBUTENBHLIA Na-
repe "lopkn" pacnono-
*eH Ha Kanyxckom woc-
ce, panoM C AOepeBHen
KameHka, 4To HaxoauTcs
Ha camoil rpaHuue cC
Kanyxckoi obnacteio. 310
YOAMBUTENLHLIA 0300POBU-
TenbHbIA narepb. Ero xw-
Nble Kopnyca pasmMelleHbl
B necy. B 3aTtom narepe
eCTk KapToapOoM, 30Ha Ang
neiHTbona, koHdepeHu-
3a/, B KQXO0M XWI0OM KOp-
nyce Wi-Fi. [laxe B KOHLE
ceHTabpsa cloga npues-
KaoT AeTW ANA Toro, 4Tobsl
NPVHATL y4acTre B OOHOW
W3 MHOIMOYMCNEHHbLIX 3KC-
TpeManbHbIX WMNKM passu-
BalOLLMX NPOrpamm.
MNockonbky narepb ABHO
nonsayetca GoNbLWIOKA no-
NYNSPHOCTLIO Y AeTel u ux
poauTeneit, a pykoBoaCcTBO
BCAYECKWM NpPUBETCTBYET
BK/IIOYEHWE B 9TW Nporpam-
Mbl HOBbBIX TeXHWYECKWX
3nNemeHTOB, ¥y pyKoBOoACTBa
narepa v y pykosoacTea
CPP nossunock Xenavwe
BHEAPWUTL B KayecTee ane-
MeHTa OOHOW W3 NPorpamm 4To-TO CBA-
3aHHOe C paﬂHDﬂlﬂﬁMTEﬂbCTBDM W pagno-
cnoptoMm. [lna peweHws 3TON 3apavu B
"Topkax" B xone decTuBans BbiCaaUNca
"necaHTt” npeanauyma Coloza paauonio-
BuTeneit, cocToamin us npesnaerdta CPP
Omutpust Boponuna (RAS5DU) w astopa
3TUX CTPOK. [eperosopel C PYKOBOACTBOM
narepa 0Kasanucb yCnewHbIMW, U CTOPO-
Hbl NPUCTYNWAW K NPakTUYECKUM Oei-
cTeuaAM. lpexae Bcero npencrasuTenu
nareps pewunu nocetTuTb pPaguourpy
"BoeHHbiin paguct”, npoeoaswyocs Moc-
KOBCKMM 06nacTHbim otoenenvem CPP
COBMECTHO CO CTPYKTYPHLIM Noapasaene-
Huem "McTok" MBOY "Bopobbésbl ropsl”,
4106bl MMETbL BO3MOXHOCTbL noapobHee
NO3HAKOMUTLCS C MONOAEXHBIMU "paano-
urpammn”. A pykoeogutenm CPP pewunun

ena MONOAEXHble

e
-

CaMmblil IMaBHbIA BOMNPOC — KaOpOBbLIA.
Bbin HaipneH 4YenoBek, KOTOPbIA NeTom
2015 r. 6Bynet npeBpawath 3a0yMKH B
KOHKPETHYIO pafunontobUTensCKy npo-
rpammy.

3apnava IOHOro y4acTHUKa paguourpbl — ¢ MOMOLLbIO
HacToALEro MUHOUCKATENA ONPEeAENTb, MO KaKoil U3
KapTOHHBIX KOPOOOK HaxoauTca "MUHa™.

HAy4HbIX MCCNENoBaHWA LUKONBHMKAMK W
CTyaeHTamm.

BTopbiM BaxHBIM COObITMEM decTnsa-
nqa ctana 6ecena ero y4acTHMKOB C PyKO-
soaocteomMm CPP, Ha koTopoi oboyxaancs

HIANAFLATG AMAFTR BAMAANAR NAOTAMLnn
WIIURFIFT USRI Y DWHIRUUUE athi Srionuy

v Colosa. 370 BbINKM, B HACTHOCTH, BO-
NpoCkl, Kacalumecs COCTOSHWMA WU nep-
CMNEKTMB pasBWTUA HOPMaTWBHOW 6asbl,
perynupyloLleii geaTensHoCTb nobutens-
ckoil cnyx6bl (Npukasbl MWHKOMCBA3U
Poccuu, pewenua N’KPY u T. n.).

A nocne atoro ¢dectuBans, yxe B
urpa "BoeHHbl paguct”. 370
paguourpa C 3N1eMeHTaMmu
CI'IOpTIdBHbiX OUCcuuMniaIuH pa-
AvocnopTta  nony4una  ceoé
Hayano B [OAONBLCKOM MecCT-
Hom oTgeneHun Colosa pagmo-
niobuTteneit non PyKOBOACTBOM
JneoHopbl Kopaka (RK3DO).
CerogHa paguvourpa cyulecT-
BEHHO pacwwupuna CBOK reo-
rpaduio n cMeHuna MecTo nNpo-
BeJeHusl. YXe B KOTOpLIi pas
"BoeHHbIi pagucT” NnpoBoAUTCS
B Mockee Ha 6ase ueHTpa
"MicTok", cTaBwero ¢ 370ro ro-
[a CTPYKTYPHbIM nogpasgene-
Huem [TIBOY "Bopobbéssl
ropel”. B aTOM rogy B Hei npu-
HANW yyacTue cebiwe 120 noa-
POCTKOB M3 PasNN4HbIX FOPOAOB
Moamockoebs, panoHoB MoOCK-
Bbl, @ Takke BNepBble — K3
Apocnaeckoil obnacTu.

MNepen y4acTHUKaAMW, BO3-
pact koTopbix Gbin OT 8 A0
18 nert, cTosna 3anada — npoii-
TW BCE €& aTtansl. 3T0 N METHYTb
rpaHary, U HalWTn 3amMackupo-
BaHHbLIA paguonepegaTyuk ("nu-
cy”), n cobpaTtb pagvwoycTpon-
cTBO M3 Habopa-KOHCTPYKTOpPA,
1 pasobpaTts v cobpaTh asToMaT
KanawHwkosa, n pacwwudpo-
BaTb 3anvcaHHyo kogom Mopse
paguorpammy, U nepegatk co-
obueHrne Cc NomMoLLbio nopTa-
TUBHbIX PAAUOCTAHUWIA, U HAWTK
"MUHY" C NOMOLLBIO MeTannoge-
TEeKTopa W, HaKOHeU, MeTKo
BLICTPENWUTEL U3 NUCTONEeTa.

B atom ropy B BeECEnbIX
COCTHA3aHUAX yCcnewul-
HO BbLICTYNWNKW MOCK-
BMWYM, IOHLIE PAAWCTEI
3 HApocnaeckoi 06-
nacTv, a Takxe u3

BaxHble gena, KOHEYHO, XOpOoLo, HO
nioboi paguoniobuTensckuia pecTuBans —
3TO, Npexne BCero, BCTpeya Apyaei,
BO3MOXHOCTL cBOBOAHOro obueHus B
HedopManeHo O0OCTAHOBKE M, KOHeY-
HO, paboTta B adupe. B pamkax dectn-
Bana anda saToro B aeTomobune 6bin 060-
pyaooBaH nepeaBuxkHoK "pagnowek”, n3
koToporo paboTtana paguMocTaHuus
RZ3DYN.

Beina obo3HayeHa w oduuManbHasa
Tema dectuBans — "Pagnoniobutensct-
BO Kak COUManbHO 3Ha4YMMOE ABUXEHWE,
ero cocToaHune cerogHs v 3asTpa”. C nek-
umein "Kocmudeckoe paguo" BblICTynua
Anekcanap 3aiues (RW3DZ), pacckasas-
LKA 0 NPoeKTe PaaUoNIOBUTENECKUX MUK-
POCNYTHUKOE 1 06 UX UCNONLIOBAHWN ANs

Cepnyxosa, [Hdomo-
nenoea u AnpeneBku.

"BoeHHblit paguct” 2014 . Bbin 106U-
NelHbIM — OH NPOXOAWN B AeCATLIN pas,
npv 3ToM LEenu eé npoeefeHus He n3me-
Hunuce. Mopmyna urpel — nNpUBNEYs
MONOAEXL "C ynnubl” pasnnyHbiMu "cTpe-
nankamun”, 3aMHTepecoBaTb PagMocnop-
TOM W NOKa3aTk JOPOry B KPYXKOK UK CeK-
unio — paboTtaet mHoro net. B atom roay
B XO4e paavourpel pelianacs v eweé oaHa
3apaya — OUEHWUTb, YEM MOXHO 3auHTe-
pecoBatb MONOAEXL B YCNOBUAX NETHErO
0310POBUTENLHOrO Nareps U He 3a 4Y4eThbl-
pe 4aca Wrpbl, a 3a Uenyw narepHyio
cMeHy. Kak BbISICHWUAOCh, 3aa4a 3Ta He U3
NPOCTLIX, HO pewaema. MNepBbIi ONbIT, Mbl
Hageemcs, ByaeTr nonyd4eH yxe netom
2015r. | |



RIOX — ocTpoB KaparmHckum

Bacunuii CYXAHOB (R.
]_' pobnemMbl TPAHCMNOPTHOW NOTUCTUKK

akcneguuun 0o octposa KaparuH-
CKWIA OKa3anucb 3amMeTHO CNnoxXHee, 4em
Mbl OXKMaanu. Ho 3a mecsau, Ao npeanona-
raemoil faThl 3KCNeAULMKA, KOraa Mbl yxe
CMUDUAUCK C TEM, Y4TO R ATOM roay Mkl He
nonagaem Ha octpoe, Banepwia (UADZC)
CcooBLwuA, 4TO ECTb CYOHO, KOTOPOEe roTo-
BO B3§ITb HAC K cebe Ha GDpT 34 npuemne-
myio nnaty, 10 Teic. pyb. ¢ 4enoeeka B
OAVH KoHel. ¥aanock aaxe noobuaTses ¢
X039MHOM cyaHa no tenedoHy, npasaa, B
AeHb OTANBLITUA LeHa NoYemMy-To Belpocna
Ha 30 %. Mbl pelumnu He YNyckaTk Takvio
BO3MOXHOCTL W HE OTKnaabieaTb 3any-
MaHHOe Ha CneayoLWwnia roa.

Ha4vanacb cyeTa NoAroToBKM — MeHee
yem 3a Mecsl Hano OO YyCNeTh OYeHb
MHOroe cpenatb. B ronose obGpasyercs
Kawa 13 opraHmMsaumoHHbIX MOMEHTOB, HO
YOANOCk PasfennTe BOMNPOCH!, CBA3AHHLIE
C NOArOTOBKOW, Cpeaun y4acTHUKOR 3KCne-
omunm — Anekcadap (RA3AV) n Buktop
(UA3AKQO) zaHumanuce annapaTtypon, a
Banepwuin (UAOZC) Gbin 3aHAT opraHuaa-
LUMOHHbLIMW BONPOCAMW W NOTMCTUKON Ha
KamuyaTtke. HeOXnOaHHO, HO O4YeHb KCTa-
TW, K HAWel kKOMaHAe pewwun npucoenum-
HWTbCA AHgpeid (RIXC).

Bepém Bunetel U OTNPaBNAeM OCHOB-
HYIO 4acTb ODOPYNOBaHWUA TPaHCNOPTHOW
komMnaHweii. Ha oBpaTHyto gopory Gunetsbl
He Bepém, Tak Kak He 3HAaeM TOYHOWM AaThl.
Korga Hac 3abepyTt ¢ ocTpoea? Korga mbl
BepHemcs B [NeTponaenosck-Kamuyatckmin?

Ho BoT, B Mockee yxxe cobupaeTcs Bcs
KoMaHaa — npueaxaloT Asenunp (UA1ZZ)
v Anapei (R9XC). 18 aerycra BcTpedaem-
cA B asponopTy JoMoaenoso, B3Belunea-
€M Ha BCAKWIA cnyyaid Haw Barax, Koe-47o
nepeknanabieaem, 4T00LI HE ObLINO NpeeBbl-
wieHns no Becy. B 30He OXunaaHwa ycne-
BAEM OTMETUTb AeHb poxaeHua RIXC!

Bpemsa B nyTM OeBATb 4acoe, W Mbl
NbITAEMCH Nnocnate nepef TAXKENbIM UC-
neiTaHnem. Kamyatka BCTpevaeT Hac
XOPOLWEn MNorogon, Betpa HeT U ConHey-
HO. B asponopTty EnnM3oBo Hac yxe xaanu
Banepuin (UADZC) n Ceprein (UAOZFW) c
cynpyrom.

Mony4yaem Garax u sabupaem obopy-
[OBaHWEe W3 TPAHCNOPTHOW KOoMNaHwuu.
MNpoesxaemMm NOYTM NONHOCTLIO [leTpo-
naenosck-Kamuartckuia. Mo nytn 3aeaxa-
em k UAOZC, Banepuii nokasbiBaeT cBoe
aHTEHHOE XO38MCTBO, a NOTOM efem K
Banepuio (RA0ZJ), koTopblit niobesHo
NpeaocTaBun Ha Bpems akcneauumMmn ceoi
MHOrogManasoHHblid Beptukan Gap titan
DX. OcraHaenueaemcs Ha rope, OTKy4a
OTKpbIBAETCA NpekpacHbii Bua Ha MNeTtpo-
nasnoBck-KamyaTckuii v nopT, doTorpa-
durpyemcs.

Boo6uwe, Becb ropof, npakTu4ecku,
pPacnonoXeH Ha ropax BYNKaHW4eckoro
npouncxoxaeHua. Kak sametun Cepreid, Ha
KamuaTke Bce aBTOnbutenn — npodec-
CUOHanbl, Tak Kak nepenBuratbCs Mo

Mpogonxenne.
Havano cm. Ha 2-i c. 06noxkmn

, I. MiockBa

Y3KMM NeTnaiowMM goporam nog 60nb-
WM HaKNOHOM COBCeM He NpocTo, OCOo-
6e8HHO 3MMON.

Mbl npueskaem K OAHOMY W3 npuya-
NOB, rae CTOUT NOA NOrpy3koi CYAHO
"CToxapk!", HA KOTOPOM Mkl OTNDARUMCS
B8 nnaeaHue. "Croxapbl" X0AaT Ha cesep
Kpas, OTBO3A NPOAYKThl, 0BopyaoBaHwe,
CTpOWTEJ/ibHbEIE Matepuanel M npo4vyue
HeobxoauMmble BEWW ONA Tex, KTO Haxo-
auTesa Tam no padoTe, M ANA MeCTHBIX XU-
Tenei. Takxke 6epyT Ha BoOpT 1 NIoAeR, KaK
npaeuno, pabounx. C HamMmu B cocegHem
kybpuke nneinn paboyve M3 YkpavHbl Ha
CMEHY.

3HaKOMWMMCS C KanuTaHom, OH NpPoBO-
OWT KPaTKMiA MHCTPYKTaX nNpebbiBaHus Ha
cynHe. 3anpeTtoe U TpeboBaHMIn HUKaKMX
HeT, KPOMEe O[IHOr0 — He MNOSBNATLCH Ha
nanybe no ebixoaa s ByxTol.

Jorosapmeaemcs ¢ HUM O BO3MOXHOC-
TW NOCTABWTL HA CYOHE HALLW MWUHWU-3HTEH-
Hbl U paBotate B adgwupe. obpo oT ka-
nuTaHa Nony4yaem, Ho C OrpaHUHeHNsIMN —
Mbl HE AOMXHbLI MelaTb NPUEMY KapTsl
noroasl (ocyuwectensiercs Ha KB-gwana-
30He, Yactota — 13980 kly). 310 Npo-
WMCXOOWT HECKONLKO Pas B AeHb.

K coxaneHuwio, kanutaH roBOpWT, 4TO
CerofiHa Mbl BbIATW B MOPE HE CMOXEM,
Tak Kak 3arpys3ka cyaHa ewe ToNbKo Hava-
nack, U Mkl OTNPABUMCH He paHee Bevepa
3asTpalHero gxs. YTo aenats, soibopa y
Hac HeT... Enem B MECTHBIM cynepmapkeT
3anacatbcs npogyktamu B gopory. Mpo-
waemca ¢ Banepmwem n Cepreem v bnaro-
AapyvM KX 33 NOMOLLb.

KyBpwk, kyaa Hac nocennnn, o4YeHb
Man s WecTepblx Yenosek (K Ham noa-
Cenunu 0AHOMo YKkpavHua), pasmepsl npu-
MepHO 3x3 mMeTpa, C TPeMs ABYX3TaXHbl-
MW KPOBaTAMM, @ Y HAC eLUE Ky4a BeLLEen C
coboil 1 Hano obAsaTensHO OCTaBWUTh
MecTo Ansa weka. Xeneso kKpenum Ha
nanybe cyaHa, a BellW, KOTOpble MOryT
NPOMOKHYTb, pacnuxueaemM no yrnam B
KyOpuKe W noj KpoBaTM — KOrAaa Hago
BbIN0 YTO-TO 00CTaTb M3 CYMOK, 3TO npe-
Bpalwlanocsk B 6onbluyio npobnemy.

Bnwvxe kK Beyepy nonpobosanu BLIATH B
adwup. Y Hac Guinm ABe "NoxoaHble” aHTeH-
Hbl — nNnacTUkoBas YAOO04YKa W NpoBOoA,
KOTOpble BUKTOP 3a napy MUHYT npespa-
TANn B quBeprBDﬂHOBblﬁ Bepmxan Ha
20 meTpoB C Tpems nNpoTUBROBECAMW W
3akpenun Ha maute. M MFJ-1640 Ha
40 metpor (TNX RK3AW) Ha MarHUTHOM
OCHOBaHWM, KOTOPLIA Mbl PACMNONOXWUIW
Ha kpaH-banke. PeweHo 6biNo pabortatb
CBOMMMW MO3bIBHEIMYK /0, NOKa HaxXOAMMCS
Y npuyana, a kak Belilgem B Mope — /mm.

PaccTosHwe B HECKONBLKO ThICAY KWNO-
METPOB A0 UEHTpaneHOW Poccuum OaET o
cebe 3HaTb — CUrHanNbl KOPPECNOHAEHTOB
cnabeHbkne 1 C 3aMuMpaHuamMu. Tem He
MEHEE W Ha Hall CKPOMHLIA ceTan yaaioT-
cq nepeble QSO, cpeay HUX — aKTUBHLIE
"oxoTHukK" UASCGL, RJ3AA, RA3DA.

Ha Ho4yb OcTaémcs B KalTe cyaHa
HECMOTPSA Ha npurnaweHus pebsat w3
MeTponaenoecka-KamyaTtckoro zaHove-

BaTb y Hux. Mpuebikaem, Tak ckasaTs, K
obcTaHoBKe nepen OBYXOHEBHLIM MNyTe-
LECTBMEM 0 BOSIHAM.

Cnepyiowmii geHb NPOXoauT B TOMM-
TENLHOM OXWOAHWM KOMaHObl KanuTaHa K

aTanumary Moy vanunie aann_snanan nn
Vo vind, aviol ALYV Dodu - oiliCpCn, il

nanybe, ctapasck, kak Obl HeBaHa4aM,
HaTKHYTLCA HA KanwuTaHa, a Npu BCTpeye
BOMPOCHTENLHO 3arnagbisan emy B
rnasa. A B rnasax ero MoxHo 66ino npo4u1-
TaTb OOHO — He ﬂOCTaBaﬁTe MeHA, A cam
XO4Y Kak MOXHO CKOpee NOKWHYTb NOpT...
Hepnbl TO 1 neno eeIrMsabLIBanM U3 Boabl
COBRCEM DANOM C HALLIUM CYIHOM W 8XUAHO
NOAMMIMBANK HaAM — MON, KTO POXAEH
nonsartk, NNaeaTk He ByneT.

Tem BpemMeHem npogonxanacb akTUB-
Hasi Norpyska BeLlen, NpoaykToe 1 obopy-
AOBaHWS Ha cyaHo. MalwuHel yesxanu u
CHOBa npuesxanu, WHOraa naxe Bbl-
cTpamBanach Hebonblas ovepenb. Ctap-
MOM 3annCkLIBaN B XyPHaNe 0T KOro v Komy
rpy3 ¥ genan Ha HEM NOMeTKY MapKepomMm.
Bce Bewwm cknagvpoBanvch Ha nanybe,
NnoTOM PacnUXMBannchb No TRIOMamM UM Kyob-
pukam, oceoboxaas MecTo Ha nanybe ans
Gonee rabapuTHoro rpysa. YouButensHo,
4TO Ha TAKOM MANEHLKOM CYAHE NOMECTN-
NIOCb CTOMBKO rpy3a — OHO Obino 3abuTo B
GykBanbHOM CMbICNE "NoJA 3aBaA3Ky".

Moropa 6bina NPOCTO NPeBocxoaHas —
CBETUNO conHue u Oeino Ge3aBeTpeHHo.
“Toneko 6bl nNpogepxanack ewe napy
AHen!" — HeoAHOKPATHO AENUANCH MBI
CBOVIMMW MBICNIAIMU APYT C Apyrom. K coxa-
NEHUO, BEYEpOM Y3HaEM, 4TO BbIXOL, B
MOpe OTKNafbiBaeTcs ellé Ha OauH OeHb
no NpUYKHE OTCYTCTBUA KpaHa, KOTOPbLIA
AOMKEH NOrpy3uTe camblid KpynHorada-
PUTHBIA W TAXENBIA rPy3 — BaroH4MK ANs
cTpoUTENER. 3X, AparoueHHbIe AHW Npur-
XOOWUTCH TepPATL 34eCb, Ha BopTy CyaHa B
nopTy, a Hac yxe XxayT B adupe ¢ ocTpo-
Ba...

Ha cnenyiowmii AeHe HAC CHOBA HaBe-
wawT MecTHele paguonibutenn. Mog-
GaapwealT Hac v NPWBO3ST KOE-4TO W3
HepocTawwero — 6onbluMe KanpoHoBbLIE
MeLLKu (B HUX yaobHee nakoBaTh M TPaHC-
nopTUPOBaTh BELWW) W napy AJNNHHbIX
NepeHocok (Ha BCAKWIA cny4yai).

Mo3AHO HOYLIO, BKKOYWME TRAHCUBEP Ha
40 meTpoe B Tenerpade, ycnbiwan MHOro
cTaHummn, paowmx "test”. TouHo, ceroaHn
e "MWMHW-KOHTECT Mo cpegam”, npasaa,
OH yXe NoaxonnT K KOHLY. Tem He meHee
pewawcb BKNKYWTLCHA — a BOPYr KTO
yCenellwnT? Ha Hawe Benukoe naymnexue,
¢ nepeoro CQ 3oeét UASMIF.. u nony4aet
ot meHa Homep 001. Janee cnepyet ce-
pus 6esoTeeTHLIX CQ, 1 a npobyio nopa-
BoTaTh Ha nouck. CTaHUuWil HA ananasoHe
MHOIO, CNbILWHO NMNOYTK BCEX, HO CYpPOBHEM
HUxe oaHoro Banna. HeKOTOPLIX CALILWHO
YyTb rpoOMYE, Yem OCTaNbHbIX, 0COBEHHO ¢
"WwecToro paiioHa”, HO Hac He CNbLIWKT
HUKTO. 3TO, B OBLWEM-TO, U NOHATHO, Cne-
UMPUKA KOHTECTA — NPOBOOUTE CBASM Kak
MOXHO BbICTPEe U He CTONb BAXHO C KEM.
Ja v cnabblx CUrHanoe TyT, Kak npaswuno,
HEe OblBAET — OCHOBHLIE YYACTHWUKW C
egponeickoil yactn Poccuu. MoneiTkn
Koro-nnbo [03BaTbCs HE YBEH4YaNWCb
ycnexoMm. Makcumym, 4TO § ycnblwan B
OTBeT, 3aT0 3Hak Bonpoca. Moa camsblii
KOHeL, KOHTecTa § onaTk BcTan Ha CQ, u
KaKoBo Xe Bbino yamsneHwe, koraa onaTh
nozean UA3MIF. OH nonyumn oT Hac
Homep 002. BoT, 4TO 3HA4YaT aHTEHHb!!
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Ha cnenytoulee yTpo kanvtaH Hac yee-
pwWI, 4TO CEroAHA Mbl TOYHO NOKMHEM NOPT
MeTponasnosck-Kamyartckmin, Jencrsm-
TEenbHO, K BEYEpy Mpo3By4yana komaHaa
"oToaTh KOHUBIY, W CYOHO ABWMHYNOCb K

BLwnny un Arauauinenia Buwres Moo
BoiAULY ¥io ApdarinurUrn UyAiT ol miauaSmy

B30PY NPeacTany BenuMKonenHsie nensaxmv
Kamuatkw. lMponneiBaem psaom ¢ MecT-
HOW AOCTONPWUMEYATENLHOCTEIO — "TPW
B6parta” (Tpu ckanbl, Top4allme U3 BOAbl).
BOprF Hac 17O W O0eno HbIPANKM KacaTku,
MHOrAAa COonpoBOXaaa Haw kopabnb Npo-
nomkutensHoe Bpems. YyTb nopanslue
rpaLMoO3H0 NeMOHCTPUPORAN CROM XRO-
CTOBOIA NAABHWK KUT W NyCcKan, Tak Hasbl-
Baemble "POHTAHYMKN",

Mocne BbIXOO4a W3 6\/be| NoABMNAacChk
HeGonbWwaa BoONHa B BDDT, W CYOHO CTano
nokaumeaTs. ¥ MeHa 40 8Toro He Bbino
onbiTa AONTUX NEPexoaos No Mopio, U
3Has, 4TO MeHs yKa4YMsaeT Ha Kavensx, s
6bin vBepeH — Byay CUNbLHO cTpadaTh OT
Mopckoi Boneann. Moatomy 3anaccs
cneunanbHbiMu Tabnetkamu. Ha yavene-
HWe, Mopckasa 6oNe3Hb MEeHsl NPakTUYeCcKu
He TPOHYNAa, HO, K COXaneHuio, XOpoLo
"zauenuna” AHapes (ROXC).

Yepes kakoe-To Bpemsa NyTewecTsBus
no MOpPIO Neit3ax 3a 6OPTOM CTAHOBUTCSA
npakTnyeckn ogHoobpa3sueim. C BocTOKa
MOXHO Habnioaate TONbkO Mope, pasne-
NEHHOE ene BUAMMOKW NUHUEN rOpN3oHTa
c Hebom. C 3anaga — nnoxo npocmaTpu-
BaeMble O4epTaHus nonyoctpoea Kam-
4aTCKMiA, nobepexbe KOTOPOro noYTH
Bceraa ObIN0o NOKPLITO MNYCTEIM TYMaHOM.

B kakoi-TO MOMEHT, HO4YbIO, CYOHO
BCTAET Ha OAWMH-ABA 4Yaca Ha SKOPb B
OTKPLITOM MOPE. MPUYUHBEI HENOHATHLI —
M3 KOMaHAObLl CyaHAa HWKTO HWYEero KOH-
KPETHOro OTBETUTL He MOXeT. [o3xe
y3HaEM, YTO Dbl NPOBNEMBI C PYNeBOn
TArOA, W, K COXaNEeHWI0, PELLNTL WX Tak 1
He ypanock. W3-3a aToro panbHerwasn
TPaeKTopWA CyaHa HaNOMMHANa CUHYCOW-
Aay. NoaTomy CKOpPOCTk CyAHA CHU3WNACh,
1 mbl nopownu k Occope He BEYEPOM, Kak
nNAaHMpoBanocsk, a NO3AHO HOYLIO, U NpK-
4anwueaTb He CTanw, BCTAB Headneko oT
npuctaHn Ha Skopb. bBykBanbHO B
HECKONbKWUX AeCATKaX KMNOMETPOB OT Hac
Haxoouncs “"ero BeNVYecTBO OCTPOB
KaparvHckuii”, n Hawa KoHe4Has Uenb B
0fHO 1 TO Xe Bpems Bbina kak Banska, Tak
1 O4YeHb Aaneka oT Hac...

PaHHum yTpom, 22 aBrycTa, Mbl npoge-
NbIBaem 0CTaBLInACA NyTb B ABa KWNOMET-
pa W WweapTyemea K npuyany Hebonsworo
ceeepHoro nocénka Occopa. O6meHun-
BaemMca TenedgoHaMu ¢ KanuTaHoM cyaHa
W 3anucbiBaem cebe B BNOKHOT Mx Mapul-
pyT — cyaHO A0MKHO ByneT OTBe3Tu rpya
hanelue Ha cesep W BepHyTbCcA 0BpaTHO B
Occopy — Ha 3710, NpW BNAronNPUATHLIX
NOroaHbLIX YCNOBUAX, NONXHA YATU POBHO
Henens. Joroeapueaemcs o "ckepge” Ha
ux yactoTe (na npoctut Hac MPYL), ecnn
He MONy4MTCH CBA3ATLCA MO MOBUALHUKY.
OyeHb BaXHO ObINO HE YNYCTUTb BO3MOX -
HOCTb BEPHYTbLCA AOMOW, TaK Kak COTOBas
CBA3b Ha OCTpOoBe BLINa No4 BONPOCOM.

Meperpyxaem Hawe obopynoeaHvwe 1
BELM Ha NPWCTaHb, W 4acTb Halen KO-
MaHAabl, He TEPAS BPEMEHW, OTNPaBNAeTCA
Ha noucku "ApTéMblYa” — X03\WHa Karte-
pa, Ha KOTOPOM Mbl A0MXHbI 400pPaTLCH M3
Occopbl ao KaparuHckoro. MNo nHdopma-
umn ot Banepwa (UAOZC), HacuéT Hac
6blf1a C HUM JOMOBOPEHHOCTE, NPUYEM 3a

BeCcbMa CMMBONWYHYIO naaty. Ho ero mo-
OunbHbliA TEenedoOH, KOTOPbLIA nepeaan
Ham Banepwia, BCE 970 BpemMs He oTBevan.
Mbl 3HaNM NMpo Hero ToNbKO TO, 4TO OH Bna-
noeney cyaHa v ero otyecteo. M ewg To,

LT O ASLIAEIARS LARAT LN BaTRouy Toks tn
iU Un o mvinln Vit Vaicl nd U pchy. 1o nic

MeHee Mol BbINn yBepeHk!, 4To BLICTPO ero
HaWnEM, ecnu oH He yexan u3 nocénka.
Mocénok Occopa mManeHbkwid, U BCE
N No4YTKU BCe MECTHbiE XUTenu AOpyr
Apyra sHatoT, ocobeHHo pbibaku. MepBbiii
Ke KOpsiK, K KOTOpOMY Mbl oBpatunuce,
cpasy NnoHsn, 0 KoM UOET peyb U BbI3BO-
Hun Aptémeiua. Kak noTom okazanock, v
HAC HeBepHO BbIN 3aNMcaH ero Homep Te-
nedoHa — ownbka Obina B 0OgHON undpe.
Yepes kakoe-TO BpemMs Ha npuyane
nosiBNAeTca cam ApTémbIY, HO pa3oyapo-
BLIBAET HAC TeM, YTO Y Hero He BbINo B
nnaHax Hac CerofHd Kyaa-to Be3Tu.

JiydWe He WaTtaTkCH Mo AepeBHe, Tak Kak
KPYrom nNec v ectb 60Nbluan BEPOATHOCTb
noBcTpeyars Meapeds. NMoobewan yaHaro
HACYET CyQHa W yexan no CBOUM LAenam.
YTo penaTtb, Nepexvaaem eule kKak

BALALILAREVILA MUFTLA B LA LI PSSO L ey
WIFINFIVIY IV WY I RFI @ ymaldivi, Niv auvouniony

VIOTHOM goMe C BONbLLIOK KOMHATOM U KyX-
Hel. BLICTPO OCBOMBLUMCHL, Peliaem, 4To
CHMAETL HA MECTe W XaaTb "y MOpA noro-
Obl" COBCEM HAC He YCTpauBaeT, W YacTb
KOMaHObl MOET "HanaxwBaTb CBA3SKM" W
UCKaTk NDBYID WHYI0 BO3MOXHOCTbL, Kak
MOXHO CKOpee NonacTk Ha OCTPOB.
MeprkIM A8NOM Mb! 3ALLINK K NOrDaAHWY-
HuMKam. Mbl HE CTONBKO PAaCCYUTLIBANN Ha
MX MOMOLWE C OOCTaBKOW, CKONBKO Ham
HYHO 6bIN10 NONY4MTE 0O6PO Ha Nocele-
HWE OCTpOBa — [0 3KCNeguumMn v BO
gpema Nyt B Occopy Mkl TaK U HE YCIbi-
Wwanum TO4YHOro OTBEeTa, HYXHbl N1 Nponyc-

RA12Z/0 n3 KT-11.

Kpome TOro, OKWHYB B3rnsgom Hau
Barax, KOHCTaTMPYET, 4TO 3a OAWH 3axof,
OH Hac Ha CBOEM kaTepe He 0TBe3ET, a
COnApkKa CTOWT 34eCb 0O4eHb-04eHb O0pPO-
ro. Moka oH GecenyeT ¢ kKOMaHOoW cyaHa
"CToxXapbl”, Ha KOTOPOM Mbl NPULLIAKX, Mbl,
He Tepss BpemMeHn, Npobyem TyT e 40ro-
BOPWUTBLCHA C APYrMMK BRagenbuamu cy-
A0B, KOTOPLIE CTOAT HENnoaanéky. Ho sBcé
OeaycnewHo — OpaTb HAC HUKTO HE XOueT,
Aaxe TONKOM He 06BACHAA NMPUYKH.

B ouepenHol pa3 nbiTa@Mcs Yroso-
pUTL ApTEMblYa NONTKM HamMm Ha BCTpeuyy,
AaBas NOHATL, YTO AEeBaThLCA HaM HeKyna,
W Mbl FOTOBbLI 3aNnNaTvTh (XOTk 3T Pacxo-
Abl U He BXOAMNK B BIOQKET SKCNeauummn).
OH 6bin Henokonebum, COCNaBLWIWCE Ha
CpoOMHbIe fena, HO Oan Hagexay, 4To 3aB-
Tpa pelwmuT BONpoC U HAC AOCTABUT MECT-
Has TPAHCNOPTHAsA KOMNAHWS, Y KOTOPOH
ecTe noaxogsuiee cygHo. M 41O OYeHb
BLINO ANS HAC HEMANOBAXHO, OH rOTOB
nocenute Hac vy ceba Ha gave. Jepatsca
Hekyaa, Mbl cornawaemcs u rpysum obo-
pynoeaHve B GypProH ero 3Hakomoro,
KOTOPLIA, NO 3BOHKY APTEMBIYA, NOALEXAN
Ha Npuyan 1 OTBE3 HAC B HALLE BpeMeHHoe
npucTaHuLLe.

Java ApTéMblya Haxoawnacb Hepane-
KO, BCEro B nape-Tpoike KWIOMETPOoB OT
npudana. OH ObICTPO NPOVMHCTPYKTUPOBaN
Hac, Kak nonb3oBaTbCA ObITOBLIMKU NPUBO-
pamu 1 rae HabpaTe KNOYeeoW BOALI.
Takxe npenynpeann 0 TOM, 4TO BE4epoMm

Ka Ans Hawei komaHabl Ans NoceLleHus
ocTposa. Ctonno nepecrpaxosatees. Kak
BbIACHWNOChL, MNPOMNycka HamMm He Obinun
HYXHbBI, TakK Kak KaparHHCKHﬁ He CHUTaeT-
CA MNOrpaHW4HON 30HOW. HOo cnyxuTens
nopsaka aan Ham NoHATb, YTO He 3PS Mbl
pewwnnu coobwnTe 0 cebe, Tak Kak gaH-
Has TEPPUTOPUA KOHTpOAMpyeTca umu. B
TOM YMGNE, C UENbio BeiIfBNeHWA BpakoHb-
epoB W HECaHKUMOHMPOBaHHOE NpebuiBa-
HWE B 3TOW 30HE MOINo 6bl ObiTb noeocgom
ansa 3agepxaHus. C CyOHOM NorpaHu4Hu1-
KW, K COXaneHwio, He CMOrny Ham NomMoYsb,
0GLACHUB 3TO TEM, YTO Y HUX HET B3aUMO-
DeicTBUS C MECTHLIMK phibakamu 1 nepe-
BO34MKaMM, TOYHEE HA0BOPOT, OHWU UHOT-
[a "He cxoQaATcs BO MHeHusiX" Nno noBogy
neranbHOCTW NpoOMbICHa pblﬁb!.

W3 pasBenku Mbl BEpHYNUCH NpakTuye-
CKM HWU C Yem, 3aTo O0Ma HAac yxe xpan
ykuH oT ROXC 1 "cTo rpamm” 3a ovepen-
HOW NPOWAEHHLIM 3Tan, XoTk U CO 3HA4YM-
TeNbHbLIMK NOTePsAMK NO PUHAHCAM U Bpe-
MEHMW W C HEONPEeaeNEHHOCTBIO.

PaHHuMm yTpom cnepylowero aOHs, He
AOXMOasck KOMaHObl, NPUBOAMM BCE Be-
ww, o6opynoBaHve 1 NpoaykTel 06PaTHO B
TpaHcnopTabenbHbli BUA, T. €. Nakyem BCé
B MELKN 1 KOPOoBKkn 1 06BA3bIBAEM CKOT-
yem. Cuaum, Kak roBOPUTCH, HA Yemo-
naHax n kak Bora xneém ApTémbida, npu-
cnylwueaach U Bblberas M3 aoma Ha Kax-
AbIA 3BYK NpUONMXKaloLLLerocs aeToMmobuns
B Haflex /e, 4TO 3T0 OH efeT 3a Hamu.



Bot 1 ApTEMBIY, HO, K COXaNeHWIo, Noka
6e3 pagocTHblX BecTen. Cagumcsa ¢ Buk-
TOPOM K HEMY B MalLWHY W egem Ha Gupmy
f6ecepoBaTb C AMPEKTOPOM HAc4€T cyaHa.
IwypekTop cpasy Oan NoHsATk, 4TO YEeNoBekK

AL LA ARAATAR W AnnaaaTL Ua anTinn
Ui NT UL TU, VD Wiidod i o nd Ui puo

ByneT CTOWUTL Ham He AELIERO (N0 MECTHLIM
Mepkam, He AOPOoro) W pacnnavyveaTthes
NpWAETCA CTPOro opruUMansHo, Yepes Kac-
cy. A umeHHo, no Tapudy 5200 pyb. 3a vac
dpaxToBku cynHa. MaTe 4acos Tyna, NATb
obpaTHO M ABa 4aca Ha norpysky/pas-
rpy3ky — UToro okono 62 Teic. pyo....

B crazu ¢ 60ALLLIWMMY TDATAMI HA Nepe-
coinky Baraxa v ApyruMmn HenpeasuaeH-
HbIMW PUHAHCOBLIMKW 3aTpaTaMmn oNna Hac
aTto 6eina CymMMa, IH3aYWNTEelNnbHO Npegbl-
wawuwaa nnmMminT d)HHaHCCIB Ha 3kcnegwn-
umio. Ha noneiTky norosoputeca odop-

MWTE cAenky HeoduuManbHO AUPEKTOP
OTBETWUN KaTeropnyecknm oTkasom. Ho
AeBaTbCA HeKyaa, He 3pAa Xe Mbl Nnpoaena-
N1 CTONb OOATUA W TSXKENLIA NYTb, YTOOLI
pasBepHYTbCH W NOWTK AOMOA, HE JOCTUr=
HYB LIeNn COBCEM YyTb-4yTb? Mul Npekpac-
HO NOHWUMANW, 4TO Ham Hasan AoPOrv HeT
W, K COXaNeHwio, 3TO NOHMMan wu au-
PEKTOP, NO3TOMY Mbl KMEM APYI APYrY pY-
KW W KAEM OT HEro KoMaHAk! Ha NOTrPY3KY.

Ona cebs A NoHan, 4TO B 3TKUX Kpaax
Hu4yero He GoiBaeT GoicTpo. Bee pena pe-
WaloTeA ¢ NPUAWYHOM ANS HAC BPEMEHHOKW
3apepxkoi. Ecnum Beino obewaHo, 4To ce-
roAHA — XAOuW, B Ny4lwlem cnyvyae — 3aBT-
pa, a To 1 nocnesasTpa. Mbl Hepoymesa-
nu, nodemy, naxe korga mbl rotoBbl Nna-
TWUTb OEHbIM, MO HaLLKUM MEepPKam, COBCEeM
HE ManeHbkue, Noau He XOTAT 3TUM BOC-
nonsL3oBaTeCA? HabueawT LeHy unu ua-
peealoTca Han Hamu? He nopnaeancs Ha
NOCTOAAHHOE faBNEeHWe C HalLel CTOPOHLI
M ApPTEMbIY, NPUOYMbLIBAA PasHbie OTro-
BOPKKW. Ha ouepenHyio NonbITKy BLIACHWUTD,
noYyemy OH HEe XO4YeT Hac cam LOCTaBWTb
Ha OCTPOB, OH OTBETWMN NpocTo: "Bul ay-
MaeTe, MHe XouyeTcs, 4ToObl Bbl XUNW Y
MeHsl Ha fnave?” [Ja, aprymeHT CUNbHbIA,
He nocnopulse... Ho 3aBoAUTL KaTep OH
0OTKa3bLIBANCAH. ..

Moropa ctana NopTUTbCA, U Bnuxe K
BeYepy Mbl Nonyvyaem WUHOpmMaumio, 4To
cerofHa Mbl He nokuHem Occopy. OyeHb
nepexweaeMm W MbICNIEHHO pasrubaem

nanblbl NO KONWYECTBY AHENR, KOTOpble
Ham OCTa&Tcsa NPOBECTW HA OCTPOBE, YXKe
Ha OOHON pPyKe, 3arHyThle 40 Ha4Yana 9Kc-
neguuun.

Opxa 6ena, 4To Yy HEKOTOPLIX YNEHOB

FAMANLINLL ATAVAY TAanLen nn 1 nagrafRna
RUMQOLD Uilyun 1oy 40 1 UCnindpng,

BTOpas — CYAHO, KOTOPOe HAac A0CTaBUNO
cloga, Ha obpaTHOM MyTK Hac »AaTk He
6yneT, a cneaywowero peica MOXHO
X0aTbk HECKONbKO Hedenb. I'IepcneKTuBa
He nobpaTbCcs 00 OCTPOBA, a eCcnv BCE-Ta-
KU nobpaTbCs, HO MNOTOM OCTATLCHA Tam
ANuTensHoe Bpems, COBCEM He pajgoBana.
BcE xe Mbl He nanaem Ayxom u Npoby-
emM HaiTK eweé kakume-HMbyab BapUAHTLI.
3HaKOMMMCA C MECTHBLIMU KUTENAMM,
6nyxaaem no HabepexHON, BLIACHANA, YbW
cyna crtoaT B OyxTax. A BapuaHTOB Ha
camoMm gene Obino COBCEM HE MHOTO...

noesn, MeTpo, camoser, asTomobuins,
kopabnb, BEPTONET... HY n rnasHoe — 310
Obino Gbl GecnnaTHo.

C onpenenéHHoil gonei noavtuea M
HE.,D,E)KJJ,DP'I Ha TO, 4TO 3aBTpa Mbl OKaXxXem-

M uAa AnTRANABA  UnAaTRAaRnaows TA UTn
Un hd UL pUes, yaUlipgounnom il Hiu

npeaHasHayanock NOrpaHUyHUKaM — OHU
KaTeropu4ecku oTKasanuch OT Npe3eHTa.
B oyepenHoi pas passopayveaem Hally
MOBWNBHYIO NO3ULMIO, Tenepb yxe B Occo-
pe, noaknioyaem yeunutens (TNX RO5D) v
paboTaem CBOMMU NO3bIBHLIMK /0, aKTHBU-
pys penkuii GRID nokatop v penkuis RDA
KT-11. 3cdup kpUCTANLHO YUCTLIA, U YyR-
CTBYETCS, 4TO NPOXOXAEHWE OTMEHHOe.
Hac npocTo "pBYT HA 4acTU”, CNAWT pacTs-
MMMBaeTCH Ha HEeCKONbKO Kunorepil. npe,u,-
BKylLUaemMm, kakasa Oyner Tonna 30ByLUMX,
koraa mel 6yaem paboTaTe ¢ OCTPOBA. ..

4

- e R T S g e o i,

Pewaemcs Ha oT4asiHHBIA war — Ao-
cTaém M3 3anacos ase OyToinkk "Genoi”,
nps4Yem B NakeT 1 naém ewe pas Geceno-
BaTb C Ha4YalbHWMKOM MNOrpaH3acTaBbl.
Bnaro, Buktop (UA3AKO), GbiBlumniA npa-
NOPLLMK, M OOMKEH HAWTW G NOrPaHNYHN-
KamMw 00LLWIA A3LIK.

HecmoTpst Ha HaWWM COMHEHWA B Nono-
KMTENBHOM MCX0AE AAHHOW NONbLITKW, ne-
PEeroBopk! NPOLLAK YCNELWHO, 1 Y HAC onATL
NOSIBANCS peanbHblid WaHe. A 3aknioyanca
OH B cnegywulem: B LUTaTe NnorpaH3acrtasol
HaxoouTes "BepTywka”. Ha ToT MOMEHT OHa
Bkina B Apyrom Bnuanexatem nocenke, Ho
npw BukTope 6bin coBepLUEH 3BOHOK NMN0-
TY BEPTONETA M NONYYEHa NOrOBOPEHHOCTb
0O TOM, 4TO 3aBTpA HAC BbICAOAT Ha OCT-
POB. Ho mbl TOXE OON¥HbI Bbinm okazaTb
NorpaHMYHNUKAaM 3a 3TO HEKYIO YCAYTY...

OHW BHEAPSAIOT B COCTAB HALUe 3Kene-
AWLMK CBOBro 4enoBeka nog BMAOM pa-
avonbutens, KoTopbli Byaet obwaTteca
¢ BpakoHbepamu, ecnu OHW BynyT B 370
BpeMA Ha ocTpoBe. ECTECTBEHHO, Mbi
COrMacwunInchk Ha 3Tu ycnoeus. B otnuyue
OT MOPCKOro TpaHcnopra, Aoctaska Hac
Ha BEpPTONETe MMena HeCKONLKO Npenmy-
wecTs. Bo-nepsbix, aTo Gyner ropasno
BbicTpee, BO-BTOPLIX, MHTEPECHEE — TaK
Hawe nyTewecTeue npwobpeno 0wl Ao-
nonuuTeneHylo "okpacky”. Tonbko npefa-
CTaBbTe, Ha CKONbKWX BMAAX TpaHCnopTta
NPULLNOCE NEepefBuraTbCs y4acTHUKaM
3KCNeanuUMM Ansi JOCTUXEHWS uenn —

YTpom cneayiowero AHs Mbel, No npwu-
BbIMHOW cxeme, 3aBTpakaem, ynakoBbiBa-
eM annapartypy, CagaMmca Ha Kpbiibue U G
HETEPNEHUEM XAEM 3BOHKA OT NOrpaHny-
HWKOB. Paspaértcs OonroxaaHHblidi 380-
HOK, HO HE OT NOrPaHNYHNKOB, a OT ANPEeK-
Topa ¢oupmsl. OH ckasan, 4To roToB cero-
[H#A HAC OTBE3TW HA OCTPOB HA OrOBOPEH-
HbIX DO aToro ycnoeusax. Mbl okasanuce
nepep HenpocTLIM peLleHrem — BrepsLIe
33 HECKONbKO OHeil y Hac ecTb Bbibop,
npu4ém mexay "cuHUUen B pykax” w
"ypaBném B Hebe". BLICTPO Nocoeewae-
LWKCb, OCTaHaBNMBaeMmcsl Ha “Xypaene B
He6e" U ¢ HaJexaon cMoTpuM B Hebo K
MPUCAYLLUMBAEMCA K 3BYKAM, NOXOXWUM Ha
Te, 4TO U30aéT BepTONeT. Ho, k coxane-
HUIO, KpOMe NTUL, B HebBe HUKOro He
Habnopaetcs... Hepebl Ha npepnene. He
AOXOABWMCL 3BOHKA OT NOMPaHUYHUKOB,
Habupaem mux camun. W onate pazovapoea-
HWE — MNOrpPaHU4HWKKW FOBOPSAT, HTO-TO
CNYYUNOCH C BEPTONETOM M CEerofHs OH He
cMOXeT Bblnetetb. Ho Hac ybGexnawT B
TOM, 4TO BbINET COCTOMTCH 3aBTpa.

Y710 penartb, ONATeL pacnakoebiBaeMm
MELUKK C NpoaykTamu, HO annapartypy
yXKe pa3sopayvBarth He CTanu, HacTpoe-
HUA W XenaHuua paboTaTth B adupe HeT
HW Yy KOro. HacTb KOMaHAbl CNYyCcKaeTcs K
nobepexbio nporynatecd, cobpaTtb
apTedakToB (KaMylWKOB, pakyllek) w

(Mpogonxexune cm. Ha c. 57)
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3azemnéHHbin GP

ana KB-punanasoHoB
Hrops TOHYAPEHKO (DL2KQ), r. BoHH, lepmaHus

npeabiaywen cratee "3aseMnéHHblin

GP pons gwanasodos 14—28 MIu”
("Paguo”, 2007, Ne 7, ¢c. 63) pacckasbiBa-
floCb O BEpPTUKANLHOM W3nyuaTtene, B
KAuecTRe KOTODOrQ MCMNONL20RAHA 2A-
3eMnéHHan sepTukansHas Tpyba. MNpu
3TOM aHTeHHa paboTaeT Ha BCEX NATK
nobutensckux awanasodax ot 14 go
28 Mlu. OHa wcnonbk3ayeT WHTEpEecHOoe
CBOWMCTBO raMmma-cornacosaHus — ¢Gpusm-
yeckas gnuHa TpyGku cornacosaHus
NOYTH HE MEHSIeTCH NPWU W3MEHEHWKU
BbICOTbI 3a3eMnéHHoro subpaTopa oOT
0,154 0o 0,214 v ot 0,28A oo 0,6A.

WMubiMn cnoBamw, ecnu nopobpaTk
pasmep 3asemnéHHoi Tpybbl, nonanato-
LKA B yKa3aHHbLIE BeILLE Npeaensl BO BCeX
Tpebyembix AnanasoHax, MOXHO NONY4nTL
XOpOoLLee cornacoBaHne NP HEM3MEHHbIX
duanyeckmx pasmepax kak camoro GP,
Tak U TpyGKM COrNacoBaHus.

KoHe4yHo, peakTMBHasa 4acTb BXOOHOIO
mMnenaHca 6yaeT 3aBUCETL OT 4acTOThl, U
KOHAEHCATOP ramMma-cornacoBaHua npu-
NETcs noacTpaveaTb NpW CMeHe auana-

30Ha. Ho 3Ta CNOXHOCTb HEBENIukKa —
noacTPOUTL KOHAEHcaTop nepemeHHOoMn
EMKOCTWM ([axe ecnu 8TO NPUXOOMTCA
fenatb AUCTaHUMOHHO), a yaobctea —
RENUKY,

3Ta aHTeHHa, kak 1 nioboi apyroin GP,
TpebyeT, KOHEYHO, Hanu4Ma NPOTUBOBE-
coBi. OHa ynobHa kak ans eslesgHoii pabo-
Thl M3 NONEBLIX YCROBHﬁ, HO TakxKe BnonHe
NOAXOANT WU ONA WMCNONL30BaHMA B CTa-
uMoHapHom BapuaHTe. Cyas no oT3biBam
pagvoniobutenei, M3roTasNnBasLUNX 3Ty
aHTeHHY, HWKakux npobnem npu eé
NMOBTOPEHWW HE BO3HWKAnNO. BaDL‘IaHTH
WCNONHeHWs 3TON aHTeHHbl obcyxaa-
nice Ha dopyme QRZ.RU (http://
forum.qrz.ru/antenny-kv/28485-
zazemlyonnyy-gp-14-18-21-24-j-28-
mnz.html). Tam ects Hemano doTorpa-
GWA, KOTOPLIE WNNIOCTPUPYIOT KOHCTPYK-
TWEHbIE peLleHUus, NCNoNnb30BaHHbIE NPKW
NOBTOPEHWW aHTeHHbl. Ha puc. 1, Hanpw-
Mep, NokazaHo ucnonHenve ES4RZ yanac
nepemMeHHbIM KOHAEHCATOPOM ramma-
COrnacoBaHusi, a Ha puc. 2 — roTosas
aHTeHHa B "noxoa-
HOM" BapuaHTe.

3anoxeHHble B
ATOW aHTEHHE NPWH-
LNl MOXHO WUCMNONb-
30BaTk W AN U3ro-
TOBNEHWA 3a3eMNEH-
Horo GP gnsa gwana-
30HOB 7—14 My,

OTOT BapuaHT aH-
TEHHblI CXEeMaTW4HO
nokasaH Ha puc. 3.
Many4atens wmeeTt
BbICOTY 9,25 M W Bbl-
NonHeH W3 Tenecko-
nuyeckoro Habopa

Tpyd guamerpamm oT 30 MM BHM3Y 4O
14 mm BBepxy. LWnenhd ramma-cornaco-
BaHWMA NOAKNIOYEH HA BbICOTE 2,7 M 1
BbIMONHEH W3 NPOBONOKW OWaAMETPOM

2 Mm.

Ha auanascHie 7 My npw peaoHatce
KCB < 1,15 (vacToTa 7,1 MIy), nonoca
nponyckanna — 360 xly no yposHio
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KCB < 2, éMKOCTb KOHAeHcaTopa —
70 n®. Ha ananazone 10 My, npw peso-
HaHce KCB < 1,2 (sactora 10,12 Mlu),
nonoca nponyckaHua — 650 Iy, no ypos-
Hio KCB < 2, éMKOCTbL KOHOEeHcaTtopa —

E1 9 nth Ha nunnaanua 14 MO nnie noc
Ui,e %Y. ma GAanasione & v W NpW po

30HaHce (YacToTa 14,18 MIy) KCB < 1,1,
nonoca nponyckaHus — 380 kY No ypos-
Hio KCB < 2, EMKOCTL KOHAeHcaTopa —
17,4 nd.

Ecnn M3ny4aTenb BbINONHWUTL W3
cTanu (Hanpumep, NPYTOK apMaTypel
unu TpyGa), aHTEeHHA MOXeT CAYXUTb
rpoOMOOTROAOM (CedyeHwe no metanny
[ONXHO BbITL He meHee 100 mm?). Ec-
TECTBEHHO, NPW 3TOM JOMKHO WC-
NoONb30BATHCH MNPaBWBHOE ONd rPpOMO-
OTBOOa 3a3zemineHvwe v coegunHeHue oc-
HOBAHWA aHTEHHLI C 3TUM 3a3eMNeHneM
MeTannoM C NonepeyHLIM ceyeHuem He
meHee 100 mm?,

McnonL30BaHWe cTanu ana uanyyare-
N8 NPUBEOET K CHUXEHUIO YCUNEeHWs
aHTeHHbl npumepHo Ha 0,5 ob. 310 He
MHOrF0, HO 3aTO NONy4aeTca HanéxHas
rpo303almTa ydacTka M aHTeHHa He Tak
GpocaeTca B rnaza aHTeHHO(OOHBIM
cocensm ("TpomooTeoa y mens, Besonac-
HOCTL 0Gecneymean”).

C ppyroi CTOPOHbI, ECNW Yy Bac Ha
Yy4aCTKE YXe eCTb rpomMOoOTBO4 Npeanv-
CaHHOIro HOPMamM Mo rPO303aLmnTeE Ceve-
HWS, OTCTYNWB OT ero BeplvHel 4,5 M (ana
owanasoHos 14—28 MMy vnn 9,25 m ana

nuaamannuan 7 1A MY 10 nnanannan w
AvidiiaaUnuo 7 TEOYL W) W PG CHIdE R

HEMY COOTBETCTBYIOLME NPOTUBOBECHI U
wneid ramma-cornacoBaHus, Bl NONy4n-
TE HENNOXYIO aHTEHHY.

an MCNoNbL30OBaHWMKM 4dHTeHHbl Kadk
rpomMooTBOo4a Mexay HWXHWMM KOHUOM
wneilda ramma-cornacoBaHua (N0 Ha-
CTPOEYHOro KOHAEeHcaTopa) M TOYKOMR

............ nonxeH
cToAThL paspagHunk Ha 10....20 KA. Jlyywe
NPUMEHWTL FOTOBLIA ra30BbLIM (Hanpwu-
mep, V10H14X), HO MOxHO 1 camopens-
HbIW — OBa 3aTOYeHHbIX Ha KOHYC GonTta
M8—M14, yCcTaHOBNEHHLIX OCTPUAMMK
APYr K APYry Ha paccTOAHUKW OKONO 1 MM.

Takas 3awmTta Heobxoauma, 4TOObLI
BbICOKOE HanpskeHWe Npu rpo30BOM pas-
pane (yoape mMonHum) He "Bneteno” Ol B
kabenb nuTaHua. Mpu MHOrMX ThICAYaX
amnep ToKa B OCHOBHOM LWTkIpE naaeHue
HanNpPs:KeHusa Ha MHAYKTUBHOM COMNPOTUB-
JIEBHWWN YACTW OCHOBHOW TpyObl (Mexay
OCHOB@HMEM aHTEHHbI M TOYKOW NOAKNMIO-
YeHus rammbl) OygoeT 3HaYMTENbHbLIM.

MpyGas npuknoka nokasbiBaeT, 4TO OHO
moxeT GbiTb nopsaka 20 kB. Mo Tpybe
raMmbi-COrMacoBaTend OHO JLOCTUrHeT
TOYKM NUTaHua. Bot ero-to mn AONKeH 3a-
LWYHTUpOBaTk paspsaaHuK, 4Tobbl OHO He

"anatann" g dhuanon W ua UATANNNN TOM
SACTENt B WMACE W HT HATBOpWvnG TaMm

6en. Tok B aTOM paspsgHuke GyaeT MeHb-
we, 4eMm B OCHOBHOWM Tpybe — B OTHOLWe-
HUW AVaMETPOB TPYBOK MadThl M raMMbl, HO
MOXKET OOCTUIaTbh HECKONbKMX KMNnoamnep.
Boobuie, Hago NOTMXOHbKY OTy4aTb
paguoniobuteneit 0T MHEHWUS, YTO ECNU VX
MOJHUA yAapuna B aHTEeHHY, HWYTO He
cnacéTt. MNpodeccuoHankHaa AHTEHHAd
TexHuka paboTaeT 6e3 OTKNIOYEHWUS B
camble YXACHBIE rPOo3bl U BMOJIHE BbIOEP-
XKWBAET MHOIMokpaTHble ynapbl MONMHWIA
(BbILLKWM COTOBOW CBA3W, HanNpuMmep).
MNpocTo Hano AenaTe KOHCTPYKLUMW aHTEHH
HOPMankLHO, C Pac4E€ToM Ha NpaMoe nona-
AaHne U He HapesTbCA Ha aBOCh.
HacTpoWka aHTeHHbl NpW CMeHe auva-
nasoHa kpaiHe npocrta: Bpawartk KINE go
MuHUMyma KCB. 310 MoxHO nenatb pyka-
MM, HO HWMYTO HE MellaeT UCNONbL30oBaTh
KMNE 6e3 orpaHuyuTens yrna noBopota u
Heb0NbLIOI MOTOPYWK C PeAYKTOPOM (Ha-
npumep, OT CTaporo AMCKOBOAa) Ans ero
BpaLeHus. i

MoxopHaqa "penbta” Ha 14 MI'y
Amuntpuii UIHO3EMUEB (UA1ZKIl), r. MypmaHck

ocne ropa "obkaTtku" cBoei oyepen-

HOW KOHCTPYKLUMW B NONE 1, COOTBET-
CTBEHHO, B Pa3HLIX NOrOL4HLIX YCIOBUAX A
pewun nogennTtbca e& onucaHwem c
yuTarensaMmu xypHana. Peub noet ob aH-
TEHHEe Ha Anana3oH 14 Mlu. PerynsipHele
Bble3gbl uneHoe PO CPP MypmaHckoi

PY4YHBIX (C MWHUManNLHOK AopaboTkoi),
NOBTOPSIEMOCTL, Manyld Maccy n 06LEM.
3aberas Bnepén, Ckaxy, 4To npakTuye-
ckun BCE ynanocb. B coBpaHHom Buae
DEeTanu aHTeHHbl BXOAAT B NPOAYKTOBLIA
naket, 3a WCKNOYEeHUEeM "AnvHHOoMepa”
— mayTel. C Heé 1 HauHy.

ofnactm B pasnuyHoie pervoHsl Konb-
CKOro nonyocTpoga MNPUBENW K MbICAW
cMacTepuTb GbICTPOBO3BOAUMYIO NOXOA-
HYIO daHTeHHY Aang DBGOTbI Ha CTOHH-
Kax/HoYEBKax ¢ MecT u pybexei 6oeBoi
cnagbl u T. . Cam cebe noctasmn ycno-
BUSI: "TEXHONONMYHOCTL", OTCYTCTEME
AedULWTHBIX DeTanei unn Hanudme nog-

A=6,15 m, B=5,25 m, C=8,9 m, D=0,9 m

Ponk MauTel BLINOAHSAET, 4TO HE B AWKO-
BWHKY, kapnogoe yaunuue (He rpadpurto-
Boe, a o0bbiuHbIA cTeknonnacTuk!). OHo
HEMHOIo TAXenoearto, HO B Mepy TONCTO-
CTeHHOe, C B0ONbLIWKWM KOMAEM [J]HaMETD
okono 45 mm), 6e3 NponyckHbIX Konew.
MpOW3BOACTBO KUTACKOE, HO GUpMa He
ykasaHa... JnuHa madtel Obina eoibpaHa

noYTW cny4aikHo — 8 M, Mcxoas U3 Toro,
4yto 6biN0 B Nponaxe. LleHa — 530 py6.
[ea pepxHux KoneHa gnunHoi okono 0,8 m
0N aHTeHHbl HEe WCNONb3YIOTCA. 3TOT
"XNBICTUK" CNYXWT TONbKO ANs TOro,
ytoBbl NpUKpenuTe $nar unu KnyGHLIR
BbIMNen. B NOXoAHOM NONOXEHUW ANvHA
yamnuiwa — 1,1 M.

TWUN aHTeHHbl Obln BLIOPaAH "Oensra’.
Mpw NnpegBapuTENbHbLIX pacyéTax caena-
nwv akueHT B ctopoHy CW- u DIGI-y4acT-
KOB, NOCKONLKY W f, 1 OCHOBHOW COCTaB
AKCNeguMUMOHEPOoB Y HAac 3TMMKU BMAAMMW
v paboTtatoT. A B SSB-y4acTke BCTPOEH-
HbIX B TPAHCUBEPLI TIOHEPOB AOCTATOYHO
Ang cornacoBaHWA.

Wrtak, o camoit koHcTpykumn. OHa cxe-
MaTM4YHO NokKasaHa Ha puc. 1. Mauta 1
3akpenfeHa Ha ocHoBaHuM 2. MONOTHO
aHTeHHbl 3 BbINONHEeHo M3 nposoga MB-3
ceueHnem 1,5 mm? ¢ msonsumeid ceporo
useTa, 4T00ObLl TEPANOCHL Ha pOoHe Hawero
Heba. Bce ero pasmepsbl AaHel Ha puc. 1.
KOHLLI:I NnonoTHa 3aBefeHbl B TpeyronbHble
NNacTMHLl U3 TEKCTONUTA (M3ONATOPLI) K
pacnasiHel B HaKOHEYHUKKW Noj, BUHT M4,
Moeepx M30NALMM HAAETH TEPMOYCaXK-
BaeMble TpyBku. OHW UMEIOT Pa3HBbIiA LBET,
HTO yNpouwaeT MOHTaX aHTeHHLI. ﬂposo,u.,
WAYLWWIA OT BEPXHEro yrna aHTeHHbl, AoN-
*eH BbITb COBAUHEH C LEHTPAaNbHbLIM NPO-
BOAHWKOM aHTeHHoro kabena — 370
NPUHLMNKMANBHO. Ha NONOTHO aHTEeHH.!
TaKKe HaneTbl U 0BXaThl PasHOUBETHLIE
"KeMBpuKK” ANa YNPOLLEeHWa OpueHTauMm
no yrnam npyv MOHTaxXe U NpeasapuTenb-
HOro GOPMUPOBAHWS TPEYIONbHWKA.

O6biyHO, npu paboTe BOBOEM, BCH
npoueaypa ycTaHOBKW aHTEHHbI 3aHumMaeT
MeHee nonyyaca. BeplwuHa aHTeHHbl Npo-
nyweHa Yepea mManeHbkuid 610k, 3a KoTo-
PbIA 88 K NOAHMMAIOT HA MauTy. 3TO NO3-
BONAET, B YACTHOCTW, KOPPEKTUPOBaTh, B
3aBMCMMOCTU OT MECTHBIX YCNOBKWIA, NONO-
KEHWE OTTSKEK U YIroN PpacKpbIBa aHTEHHLI
(B ucxogHom eapmaHTte oH 90°). HuxHue
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YrNbl NONOTHA @HTEHHLI TaKKe
UMEKT MEeTKM W3 Tepmoyca-
XKNBABMOW TPYOKM (Y MEHS OHM
KENTO-3enéHoro useta). lo-
NIOTHO aHTEeHHBI npeasBapu-
TeNbHO NponyLieHo 4yepes oT-
BEpPCTHUA W3ONATOPOB, KOTO-
pble M3roTOBNEHLI M3 TEKCTO-
NuTa TONLWMHOK 0Kkono 1,5 MMm.
K H1UM Takxe npuesA3aH kanpo-
HOBbLIA LBETHON pbIBONOBHbLIN
LUHYP.

Y3en 3anuTkyM aHTEeHHbI
TPEeyronbHON HGopPMbl U3roTOB-
NEH W3 TAaKOro e TeKCTonmTa.
Ha HEém 3akpennéH BWHTaMW
M3 M3 Hepxasewwen crtanu
OIOPanioMUHUEBBIA YIrONoK ¢
Epe3aHHbIM B HEero paabéMOM
PL-239. Obpawat ewe pas
BHMMaHWe, 4TO K ero LeHT-
panbHOMY NPOBOAY NPUNasH
NPoBOA, MAOYLWWA K BEPLUMHE
AeneThl.

_  Puc. 4/

HuxHaa 4acTe TpeyrofNbHWKa, BBUOY
eé bnu3ocTyn K 3emne (yoobHo naste C
TabypeTtkn), v Obina wcnonb3osBaHa ons
pPEerynvMpoBKW ANIMHBI NEPUMETPa PaMKu.
Mocne eé okoH4YaHWs WoB Gbin NponasH 1

ASMANARARAL TANRMAUNOUWIABAALINTE T
WoGNvpooan TopmMmOYGaxvicacMOn 7

KOWM.

OcHoBaHWe Ma4Tbl BLINOAHEHO ONATbL-
TakM M3 TOro, 4TO NOABEPHYNOCHL —
¢TOpONNacToBLI KBagpaT CO CTOpO-
Hoi okono 60 cm v TonwwmHoi 1 cm. Ha
ATOT KBAApaT @ HAEe3Xal KONecom
agTomobuns unu, kak B I0TA-2014,
knany NpubpexHeIil rRanyH. B onHoM Uz
€ro yrnoB CKBO3HbIM BUHTOM 3akpenne-
Ha Npobka-3arnywka U3 MarasmHa caH-
TexHuku. Ha Heé (npenBapuTensHo
CHAB aarnymky) WM HageBakT KOMIem
MauTy-yaodky. TyT Hano ObITeb BHW-
mMaTenbHbiM Npu cbopke, nbo sce (noa-
YEpKWBaw — BCE) KONeHa BbinagalorT,
ecnn X He npuaepxaTtb nanbuem. B
3TOM Xe MarasuHe Bbinu KynneHsl yron-
KM OnA KpenieHws MNonok pasmepamun
250x400 MM (BManupoBaHHble). Kax-
AblA M3 HUX K PToponnacrty Kpenutcs
neyms euHTamn M4 (puc. 2). Bce metn-
3bl § KYNWUA M3 HEPXAaBELWEen cTanm ¢
COOTBETCTBYIOWMMI Wainbamm 1 camo-
KOHTPSALLMMKCS raiikamm, XOTa 3TO MOXeT
rnokKasaTbCGA WM3NWILHKMM. Ta MNOCKOGTb,
KOTOpas NPUMLIKAET K Ma4vTe, UMeeT ABa
CaHTeXHWYECKUX NNACTUKOBLIX XOMYTa
Ha 3allénkax, 4To AaéT BO3MOXHOCTb
BbICTPO NPOWU3BECTU MOHTAX/OEMOHTAX
AHTEHHBI.

Ko BTOpomy CBepxy KONeHy MauyTbl
KPenuTca camonentHbli XOMYT, KOH-
CTPYKUMA KoToporo (puc. 3) Obina essTa
OT aHanorn4Horo GUPMEHHOro YCTPOWi-
ctea (http://www.quad.ru/production/
stuff.php). Nog HYUM Ha yOO4Ke HamoTa-
Hbl HECKONbLKO CNOEB W30NALMOHHON
NeHTbl, 4ToBbl MO NNACTUMKY OH HE COo-
CKanb3blBan BHWM3. B yrnbl XoMyTa BCTaB-
NeHbl 3aBOAHbIE KONbLA, KOTOPLIE eCTh B
fonbwKrHcTBE pbibauknx marasmHos. K
0OHOMY M3 KONew, npneasaH 6ok, K ABYM
apyrum — oOTTsXKW. [IBe OTTAXKW 4
(cm. puc. 1) MayTbl — KanpoHOBbIA Pbi-
BaukWii TOHKWUA WHYP, TpeTba — "Aensta”
CO CBOMMW OBYMS OTTSXKKamMm 5 BHM3Y
YyrMOB W3 OTPE3KOB TOro Xe LWHypa.
MapycHOCTL aHTEHHbI NONYYMNACh O4EHb
ManeHbLKOW — OHa BblAepXKana LKsabl
okono 35 m/c.

Murtarowmin kabenb A WMcnonb3osBan
PK50-7-9 anvHoi okono 7 M ¢ pasbéma-
Mu S0-239 Ha koHuax. Co CTOpPOHLI
aHTeHHbLl Ha kabenb y pasbéma HapeTbl
deppuToBbIe TPYBKM OT CUrHANbHbIX
kabenei cTapbix MOHUTOPOR, 3ALUMLLEH-
Hbleé OT BO:!JJ,BFICTBMFI TepMoycaxuBae-
MbiMK TpyBkamu. K coxaneHuio, AaHHbIe
06 UX MarHUTHOWA NPOHULEAEMOCTU NpPU-
BECTW He MOry.

B ¢uHane Bcs KOHCTpyKuus Bbina
NPOTECTUPOBaHA aHTEHHbLIM aHanu3arTo-
pom AA-54, nioGe3Ho npenocTaBneH-
HbiM AnekcaHgpom (UA1ZAZ). MNokasa-
HMA npubopa noATBEPAMNM 3TO, Npae-
Na, pe3oHaHC HEeCKO/ILKO CABUHYNCH
BbllLE MO 4acToTe No CpaBHeHWIo C pac-
4y&THbIM — cTan 14,2 MIu. Kak aTta aH-
TEHHA BbIMAAMT B YyCTAHOBNEHHOM BWAE,
unnocTpupyeT puc. 4. MNonoca nponyc-
KaHWMS rOTOBOW aHTEHHbLI NONy4Yunachb
BMOJIHE MpPeackas’syemMon — no YPOBHIO
KCB 1,5 okono 160 klu. [



“"Apyx6a 2014
néwp BOBPOBCKUM (RXOAE), r. AusHoropck KpacHoapckoro kpasi

' Poccuu npononml ncepoccaﬁ-
ckue copesrosanns "Opyx6a” no pa-
Aanoceasn Ha KB renegonom. B xope
pebayLMX ronocoB rPOMKO M YBEpeH-

HO 3By4an nosuieHoi RKOAZC loma percko-
ro TROpYecTBa r. [IMBHOropcka. 3ToMy Kon-
nexruny CPP sunenan rpam nnsa paaatmm

.D.nn yqacmn B HPWEB 6bin0 peme-
HO BbieXxaTh Ha KOHTecT-noauuwvio RWOA.
rll:ll!:KlIlJIInK,I [:§ DE'I:EHHHBHIIM y4qyawuxca
"Papguokny6é RKOAZC" 3anumalotcsa
12 WKONLHUKOB M BCE OHW 3aXOTenu npu-
HYTb Y4acTHe B COPeBHOBaHuaX, Obuio pe-
WEHO NPoBEecTH KOHKYPC, B XOfe KOTOpOro

3anMUCLIEATE NMO3bIEHLIE B SIIBI(TPOHHHﬁ
nor, ﬁbICTpD NpoBOAWTE PafWOCEA3N B
adupe. B utore ny4YWwMMU okaszanucbh 14-
netHue Bukrop Mnyxoe u Knpunn Ywkanoe,
a t1akke 12-nethmit Maeen Xoxpskoe.
MMeHHO OHWM W BOLLNW B KOMaHAY.

CopoK KWNOMETpOB OT [AMBHOropcka Ao
KpacHospcka no cnoxHoi ropHoi gopore,
d 3aTeM no Tpacce W Ha NnocnegHWux Tpél(
KMAOMeTpax no 00bLIYHON pacKUCLIew rpyH-
TOBKE C KPYTbIM NOABLEMOM M PEYKOM 3aHA-
nu nontopa vaca. U Botr mbl y uenm.
OrpoMHbie aHTEHHBI BNEYaTAfAIoT.

ObocHoeeiBaemcH B weke. Oceaneaem
paboune mecta ¢ TpaHcueepamn YAESU,

ucnonsayem -le*rupéxanemeumylo ﬂm Ha
ebicoTe 40 M 1 Tpu $a3nMpoBaHHLIX BEPTH-
Kana, a Ha ABaAUATMMETPOBOM AManaso-
HE — LWecTb 3NeMeHToB firm Ha aToTt Aaua-

NasoH W OecATHINEeMEeHTHYI0 Tpéxawana-
30HHYI0.

Crapryer Kkoutect. 3¢up OykeanbHO
B3pbiBaeTCcA cOoTHeW pebGsubux ronocos. C

KaX/0# paAnoOCBA3bI0 TPOE YYaCTHMKOB
BCcé Oonblue NpeBpawialoTcs B EAWHYI0
KOMaHgy, YyBCTBYIOT ceba yBepeHHeMl.
Wror enonue YHDBBBTBOPHTEIII:HHﬁ =

370 3a%BKa Ha NPM30E0E MECTO.
Bephynuch JOMO# BEYEpOM TOrO Xe JHA.

B mawwHe pebata gonro He MOrAM ycno-

KOMTLCH — 06CyXAanu Xop COpeBHOBaHWA.

Cnacubo 3a nomowbs B NOAroTOBKE
CTaHUMW K CcOpeeHoBaHuaM JleoHupy
(RAOAM) u Augpeio (RZOAF).

Mbi cioaa ewwé BepHémcs!

RIOX — ocTpoB KaparuHckumn
(lMpogonxenne. Hayano cm. Ha c. 51)

vnckynaTbcs, 6naro noroga npocto "wendet”. TemnepaTypa
BoAbl B Mope okono 12 °C, so3gyxa — okono 15 °C, Hebo
ACHOE.

Ewé muHyc oauH geHb Hallen akTMBHOCTW C OCTPOBA, ecnun
OHa BooDLWe cocToUTCA. HeT, Mbl [,0MXHbl 3TO CAenaTbh BO 4TO
6ol TO HKM cTano! CerogHAa Mbl Aaxe NPUBNEKNW CUNbI "M3BHE".
B wacTtHocTM, M3p ropoga Yeapoeo AnekcaHgp KyzHeuoe
(RW3RN) npoGosan Ham nomoyb, 3a0eicTBOBaB CBOM aamu-
HWCTPATMBHBIA PECYPC, HO B MTOre BCE CBOAMNOCE K TEM Xe
BapuaHTam — NorpaHnyHUKam 1 peibonosHon Gupme.

GPRS-uHTepHeT B Occope o4eHb MefneHHbl, XOTa MO-
BUNbLHOE NOKPLITUE BCTL Y BCEX TPEX ONepaTopos. Tem He Me-
Hee yoaéTtca NPOoBEPUTL NOYTY M AaTk MUHWUMaNLHYIO MHpOP-
MaUMI0 O COCTOSHWUK Hawux aen. OAWH 13 NUNOTOB 3KCNeam-
umur, Bacunwia (RASDA), onepaTtveHO BbiknaabiBaeT HOBOCTU Ha
Hal caiT 1 pednekTop, 3a 4TO eMy OTAENLHaA BNarogapHoCTb.
Y3Haém OT Hero, 4To "nupartsl” yxe Hayanu pabortats B acdupe
noabiBHbiM RIOX. C onHOW CTOPOHLI, 3TO AaXe HEMHOro npu-
ATHO — 3HAYUT, OKUOAEMOCTb KCNeauLMN AOBONBHO BbICOKA.

YTPOM cneayiowero AHA Mbl C 3aMupaHuem cepaua Habu-
paemM HOMep HavankHuka norpaH3acTtaeel. Ham ropopsaT, 4To
BEPTONET WU CEroAHsA He NONy4MTCs NOAHATHL B BO3AYX — He
XBaTaeT KakMX-TO 3anyacTten ana pemoHTa. Bo3amMoxHo, 4To B
fnuxailwme gHWM YAACTCS ero NoYMHWTB, HO He ¢akT. [a yx,
cuTyaums... He ynyctunm nv mMbl "cUHMLY" M3 pYK B NOroHe 3a
"ypaenem"?

3B0OHUM gMpekTopy 1 06bacHaem cuTyaumio. OH noaTeep-
X/AaeT, 4To BCE B cune, CyaHo ewe ceoboaHo, Ho HeobxoanMmo
CHOBa 3anpawwveaTb noroay. OnATb TAXKAE MWHYTLI OXWaa-
HWS 3BOHKA, HO BCKOPE NnocTynaet uHdopmauua, 4to noroaa
NO3BONSET BbINTW B MOPE, CYAHO rOTOBO W XAET HAC Ha Nnpce.
YPAI

(Oxouvanue cnegyer)

51 Mro0mTenss n
npodeccnoHaa

AHTEHHBI OT‘W%
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MepBoe 4yucno nocne HasBaHWs CcTaTrby 0603HaAYaET HOMEP XypHana, BTOpoe — cTpaHuuy (Ha4vasno
crarbu). MaTtepuansi pyopuk "O6MeH onbIToM” U "JononHeHne K HaneYyaraHHoMy"™ ("Halua KOHcynbTauuns”,
"O6paTuTe BHUMaHuUe ) BKJIIOYEeHbl B COOTBETCTBYOLUNEe TeMaTndeckne pasaesnsl cogepxxaHus.

YBaXKAEMbIE YUTATEIM! .ooeutiiiiiee et e 1 4
Nyywine nyenukaumm 2013 TOMA ...uvvvneieieiieiieeaieeeiaeeieas 6 4
Mpn3bl XypHaNa "Pagmo™ ..o 7 8
KypHany "Pagmo” — 90 NeT! ..o 8 4
MobeaunTens koHkypca "Jlyywmve nybnmkaumm 2013"
CPEAM YUTATEIIEM . .eueeieeit et e ae et e e e e e e ee e e e e e ees 8 11
RAEM nNo-npexHeMY 3BYHUT B 3DUPE......ccuvnerriiiieieennnens 1 2-9
c. 061.
"[oporon My>XecTBa CTPEMNMCS K CNABE™ .......ccvvrerneennnnnns 6 5n
2-9.¢. 0bn
HAYKA U TEXHUKA. BbICTABKU
BYOD: npuHocute n pabotainte. A. TOABILWKO ................... 1 5)
Baw apyr cMapTdOH. A. TOABILKO ..........c.oovvviiiiineennnnnes 2 4
[OPM30HTLI NATOro MOGVNBLHOrO NMOKONEHMUS.
A, TONBIWKO. ......oivvieiieie i e e _—3 4
AseHaguatb "ropaynx” MHHoBaumin. A. FONbIWKO .............. 4 4
TOPU30HTBI MHPOPMALMOHHBIX TEXHONOrniA. A. fonbIwko...5 4
Haunceexanwmii UHTEPHET. A. TOABIWKO............ccvvennernnen. 6 6
Yepes undposyio BceneHHyo. A. MonbIWKoO ... 7 4
Penoptax 2044. A. FTONBIWKO .........cccccvvvennnnn. .8 6
Ha nytv k undposbiM Baniotam. A, FTONBIWKO............ccevvees 9 4
LndppoBoe HepaBEHCTBO 1 YMOMOMpPAYeHne OT YCNEXOB.
AL TOJBILLKO. .....oviiiiiiies ettt s i en e 10 4
MyTewecTtsene k MHbIM Mupam. A. TOABIWKO .................... 11 4
Yacobl ¢ undpoBoit KykyLKOR. A. FTONBIWKO ..................... 12 4
* * *
Bcepoccuiickan BbicTaska "CuMBOSbI OTEHECTBA ..vvvvve.s 8 2-9
c. obn.
HoBuHkn Musikmesse 2014. E. CTENaHOBA...................... 9 8
BbictaBka GadgetFair-2014. B. CKBOPUOB...................... 11 7un
3-51c. 06N
BUOEOTEXHUKA
CnyTHnkoBble pecuBepbl DRE-5000/5500,
DRS-5001/5003 n GS-7300. YCTpOWCTBO 1 PEMOHT.
B. DEAOPOB........oviiiiiiiiie i 2 8,
cM. Takke 3—8,4—7,5—7
BapuaHTbl 3Mr3aroo6pas3Hoi aHTeHHbl Xap4yeHko.
B. MunkuH, H. Kanutéukos, B. Jle6enes,
A, LUYNBXKEHKO .....ocvviieiiiiiiiiiiiiiisias e et en e 6 9
AKTWBHbIN genutens TB-curHana — 13 NacCMBHOIO.
M HEUHACB .......covvviiciii e e e 7 7
ABTOMATUYECKNA KOMMYTATOP CHUrHanos. A. ByToB ........... 8 9
UK-peTpaHcnsaTop komaHg MNAY. U. CMUpPHOB................. 10 8

3BYKOTEXHUKA

TpéxbnoyHas akycTndyeckas cuctema. E. LanaruH........... 1

JopaboTka AMHaMUYECKNX TONTOBOK 1 U3MEPEHMNE

NX YaCTOTHbIX XxapakTepucTmk. B. MapyeHKo .................... 2

ManorabaputHasa aktueHaa AC — USB 3apagHoe

YCTPONCTBO. AL BYTOB .....oviiiiiii e 6

MogepHusauus AC 35AC-012 (S-90). B. Map4eHko ......... 8

AKTVBHbIN pa3BeTBUTENb CUrHana ans crepeotenedoHos.

AL BYTOB. ... 1

MHavkatop ypoBHS ayanocurHanos Ha UJ1T6-30M.

AL BYTOB. ... 2

KomMnakTHbIi aBTOMOOUIbHbIN yeunutens. K0. UrHatbeB ...3
4

Crabunusauus pexxuma ycunuteneii knacca AB.

B. EDPEMOB. ... .cooniiiiiiiiiii e e 5

LLlecTukaHanbHbI CTEPEOMUKLUED ANA aKTUBHbIX

rpomkorosopuTesNier. M. MeTPOB ............ccevviieiiiiiicens 6

JByxkaHanbHas ctepeodoHns — NnpubnnxeHne

K ngeany. O BocnpousseneHum ctepeodoHorpaMm

HEPE3 AC. AL POTOMMH ......oiiviiiiiceii e e 7

Ayanocuctema ans ckyrepa. A. LLluxaTtos ............. .9

Mpeaycunutens ana MC-ronosky. O. OneroBuu............. 10

dopmupoBatens curHanos ans cabsydepa.

A LLUMXATOB ... e 10

O 3aMeHe Mbe30rofIoBKM Ha MarHUTHy0 B ctapom IMY.

A HEMUEB ... e 11

Mpenycunutenu n cymmaTopbl Ha Mukpocxemax TLO64.

T TI@TPOB ...t e e 12

JAONONMHEHNS K CTaTbsIM

BepxywuH A. MHaMkaTop Neperpy3ky rpoMKOroBOpUTENs

("Paguo”, 2006, Ne 9, c. 20). Ne4aTHasa NNaTa ................... 8
KacaTtkun A. Mukuwep ("Paguo”, 2008, Ne 5, c. 17).
TTEHATHAS MNATA tuuieiiiiiiit e ieie et e et e e e et e e et ae i aen 5

MycToBoii . YcTpoiicTBa acddekTa Distortion Ha noneBbix
Tpansuctopax ("Paguo”, 2010, Ne 7, ¢. 14—16). MNeyaTtHas

PAOVUOMNPUEM

HoBOCTM BELaHNA. B. TYNAEB ..o 1
cm. Takke 2—17, 3—15,4—14,5—17,6—16, 7—15,
8—16,9—14, 10—15, 11—10, 12—10

[MpocTOo CPEeaAHEBONHOBbLIA CUHTE3ATOP 4acTOThI.

E. lonomasos, M. Jloytanues, 6. KaHaeB...................... 2
YKB-npuctaska Kk npuémnunky BO®-12.
HO. BERABEHLIEB ...t 3
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YKB-auanazoH 8 npuémHmkax "B3d" n "Cnungona”.

AL LLOCTALKMI ....covveiiieeiiee e ceieiesa e s s eaae e esneenaaarenneens if 16

Papuonpuémuuk "Bantuka”. P. UBAHIOWKWH ...................4 16

Pecraspupyem npuémuuk "Bantuka”. 0. PasuH................5 19
6 17

PeTpaHcnaTop — neneHraumMoHHas npucTaBska

K paguocTaHumn guanasoHa 27 My, I'. CappoHoB .......... 8 17

JopaboTtka paguonpuémuuka TECSUN S-2000.

XaMO JIOXHM ......coviiiiiiiii e e 9 15,

cMm. Takke 10—16, 11—11, 12—11.

[ ononHeHus K ctTaTbsiMm
Conoebée A. PagnoselnatensHolii DRM-nNpruémHnk
("Paguo”, 2006, Ne 1, ¢. 21). MNed4aTHaa NnaTta ................... 7 64
W3MEPEHUSA

MHaunkatop K3 BMTKOB B KaTyLikax ¢ GeppoMarHMTHbIMU

MarHuTonposogamMum. K. MoOpo3 ..........coovviiviiviiiiiiiie 1 15

AmnepBonbTMETP Ans nabopaTtopHoro 6noka NMTaHus.

B. PBIGAKOB. ......cooviiiitiiiiiiieii i ettt 2 22

BcTpanBaemblii M3MepuTeSib TOKa M HANPSXXeHns

Ha PIC12F675. B. BanaeB ............ccccooeiviiiiiiiiiieieeeiiee 18

Kann6paTtop ans ocumnnorpada. C. CeMuxarckuii .. 25

Kanu6patop ocumnnorpada. M. MeTpos. .................. - 19

leHepaTtop "HapucosaHHOro" curHana. A. NMuYyros........... 17

KombBuHmpoBaHHsbIin Npubop Ha 6a3e MUKPOKOHTPONepa

ATXMEga. A. CABUEHKO .........coeieiniiiiiiiiieeiit e e eii e eeiie e 4 18
S 22

M3mepntens BHYTPEHHErO aKTUBHOMO CONPOTUBIEHUS

KOHOEHCAaToPOB (BO3BpALLAsACh K Hane4yaTaHHoMY).

A TIYPBIHBIMEB ......coeiiiieiiei e e eie s 25

Mpw6op ona koHTpons AMNC. B. Kanenpo 18

MpoBHUK Anst NPOBEPKU OKCUAHBIX KOHOEHCATOPOB.

B. Kan@HAO .......ooiniiiiii e 12 16

MuTaHne MmynsTUMeTpOoB cepun M-83x OT 0OgHOro

akkymynaTopa. M. HeHaeB...............covviviieeiii e, 4 23

MutaHne mynsTumeTpa M-832 OT ABYX aKKyMynsiTOPOB.

C.TIUOMH ..o e 21

PemoHT ocumnnorpada HPS40. B. 3opuH 23

LLlyn-komnaparop ang yactotomepa. U. Hevaes .............. 7 20

LC-meTp — npucTaska K MynbTUMETPY.

C.TRUMOMH ..o e 8 21

n4-sc. obn.

leHepaTop KavarLwencs 4acToTbl C MHAMKATOPOM AYX

Ha KK, H. KAMEHEB ............ooeiiiiiiiiic e 8 25

PeMOHT WwTbips pasbEéma onsg NogKNHEHNS LWyna

K MyNbTUMETPY. E. TePaCUMOB .............covviiiiiiiiiiiiic, 8 27

lMpucTaBka K YacToToOMepy 4SS PE30HAHCHbIX

n3mepeHnin. B. KaneHpo..........cccooeviiiiiiiieceie 9 19

Mpeobpa3oBaTens ans nUTaHns umdposoro

MynbTUMETPA. E. TepacuMoB ...............cccoeeviieiiiiiie 9 20

USB-perucTtpaTop HanpsbkeHus ¢ pyHKUnsMmn

ocumnnorpada, aHan1MsaTopa crnekTpa nu usmepuTens

AUX. B. MaMKOBCKMIA..........eoiiiiiieeiini e 10 22

11 17

JononHeHus K cTaTeam

Boicouanckuii M. MNpuctagka k uudpoBOMY MYNETUMETPY
AN NPOBEPKM HU3KOOMHBIX peaucTopos ("Paawo”, 20086,

Ne 8, €. 23). MeHaTHAA MNATA «.unevvnieieeiieieie e eees 5)
lepacumos E. MNpeobpasosaTtens ans nTaHust g poBoro
MynbTumeTpa ("Pagno”, 2014, Ne 9, c. 20). YTouHeHue
HaMOTOYHBIX AAHHBIX TPAHCHOPMATOPA ...euevereenieeeneeinnnns 12
KypakuH 0. Uhamnkatop 3MNC OKCUAHbIX KOHOAEHCATOPOB
("Pagno”, 2008, Ne 7, c. 26, 27). MNe4aTHasa nnaTa,
paspaboTaHHas YmuTateneMm M. MawKoBbIM ...................... 6
Mopos K. NHgukatop K3 BUTKOB B KaTyLLKax

C peppoMarHnTHbIMK MarHutonposoaamu ("Pagmo”,

2014, Ne 1, c. 15, 16). MeyaTHaAA MNATA ...ceveveeevnienenneennens 10
Hedénoe B. Nameputens koadpuumeHTa 3anonHeHus
("Pagno”, 2009, Ne 5, c. 17). NeyaTHada nnata.................. 11
KOMMNbIOTEPDI
MukpokomnbtoTep Raspberry Pi. U. Kytenos.................... 1
KomnbtoTep Raspberry Pi kak Mo3r 6ecnpoBogHoro
YMHOro goma Z-Wave. B. FOPKMH ...........ccoovviiiiiiinnnnns 11
@Punetp nuTanua gna HXMI. A. BYTOB .............ccovvieeenee. 2
Eweé pas o nepeknioyeHnn HXXMJ, B koMnbloTepe.
T. BAKOMOPHDBIM .....ccvviniieiiiieieii et ee et e 2
Kak BbI6paTb Unn narotoBntb USB-xab. H. XnonuH........ 11

MWUKPOMNPOLLECCOPHAA TEXHUKA

PacuéTt 6utoBoi cuHxpoHu3aumm cetnn CAN.

A HUKOMACB ... 1
Mporpammatop PM3Y cepumn 27C. O. Konb4yypuH............. 3]
IAMYNATOP My3bIKaNbHOro conpoeccopa AY-3-8910

ans "ZX Spectrum” Ha MuKpokoHTponnepax AVR™.

B. JIMcnubiH, . TUTAPb ..o 4
Ayauvonneitep ¢opmatos MP3 n Opus.

O. LLAaPErOPOALIEB ........ccuniiiiiiieiiiit e ieeiae e ee e e e 5
MopTtaTtneHbli MP3-nneiep. M. KOXYXMH .............cooveennee. 7
Berywias cTpoka ¢ BBOAOM TeKCTa C NOMOLLbO
KOMMNbIOTEPHOM KnasmaTypbl. B. KOWWMH ............coooeeiinnnin. 8
KoHTponnep koposoro 3amka Ha MK ATtiny2313A.
C.UMILKMH . ... 12
KommyTatop naHenw ZIF gna nporpammupoBaHna
MUKPOKOHTpoJinepoB Atmel. A. AGAKYMOB....................... 12

JonosnHeHnsa K ctaTbam
Bopucesuny A. MMKPOKOHTPONNIEPHOE YCTPONCTBO
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AononHeHns K CTaTbaM
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2008, Ne B, ¢. 32). MNevaTHaa nnara.. 2]
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B. Mycusika, A. XXypasnés, 0. AHapees (rpaduka).
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PAOWO Ne 12, 2014

HALWUA KOHCVYJIbTAUUA

BOPUCEBUY A. MuKPOKOHTpPON-

NlepHOe YCTPOMCTBO YNpaBfeHUs UHKY-

_ Danmnua 200A Ma A ~ 20
el AV ANy Wy 1% Ty e Wy

31.

Bararmans

MeyaTHeIe NAaTHI.

Yeprexun BO3MOXHbIX BapWaHToB ne-
yaTHbIx nnat 6noka ynpaeneHus, 6noka

HOro NPOBOAA B TEMNJOCTOMKOW M30NALMN
W BNavBaloT A0 ycTaHOBKW getaneid. [na

AR AAEIE T IALIART PVAOA IO O T AU B O
YyMICHDWSHvin pdomGpd Uvidn i vipgbodnnuv

nnatel 6noka ynpasneHus no BLICOTE OK-
cuaHble koHaeHcatopel C1, C4, C7 ycra-
HOBNEHbI NapanienbHO Nnare v BKNeeHbl
kneem "MomeHT" B NpsIMOYrofibHble OT-
BepcTuMa. Anpeca y CTPenok Ha Yeprexe
nnatkl 6noka ynpaeneHusa, o603HaueHHble
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cs cnegyiowmm obpasom: 1 — "K
Puc. 1 1 Y4593 VY2 SB1", 2 — "K SB2", 3 — " K SB3",

KrHéanam XS1

KOMMYTaLMMU N BLIHOCHOIO JaTyMka Tem-
nepaTypbl NokasaHbel COOTBETCTBEHHO Ha
puc. 1, 2 1 3. [OCTOSIHHbIE PE3UCTOPLI —
MAT, C2-33, noacTtpoeyHble — Cl13-19a,
koHgeHcaTtopbl C1, C4, C7 — okcuaHble M-
nopTHele, C2, C3 — kepamnyeckmne KI-1,
C5, C6 1 He noka3aHHbIN Ha cxeme 610Kn-
POBOYHbLIN KoHaeHcaTop C11 (0,047—
0,1 MK®D) — KepaMnyeckune TuNopaamepa
1206 4ons NOBEPXHOCTHOrO MOHTaxa,
C8—C10 — kepamuyeckme K10-17. umon,
VD1 — 1N4002, kBapLEBbIi pe3oHaTop
ZQ1 — B kopnyce HC-49U. OcTanbHble
[eTaln — yKasaHHbIX B CTaTbe TUMOB.
MepeMblikn, COEOMHSIIOWME MNevaTHble
NPOBOAHMKM Ha MPOTUBOMONIOXHOW CGTO-
poHe nnat 6n0ka ynpasneHmUa n BbIHOCHO-
ro Oarynka, U3roTaBiMBalOT U3 MOHTaX-

1—3 — "K SB1—SB3".

MOPOS K. YcTpoiicTBO ANnA oTKa4kun
rpyHTOBbIX BOA. — Paauo, 2013, Ne 11,
c. 36.

MeuaTtHaa nnaTa.

YepTEx BO3MOXHOIrO BapnaHTa neyar-
HOW nnaTbl NMokasaH Ha puc. 4. Peauc-
TOpbl — MJIT, C2-33, KoHaeHcaTopbl C1,
C2 — kepamunyeckne K10-17, C3 — ok-
CUAHbLIA MMNOPTHbIN, C4 — NNEHOYHbIA
noMexonoaasnsoWmn UMNOPTHLIA, C5 —
kepamudecknin KM5. CtabunutpoH VD1 —
KC168A. OcTtanbHble getann — ykas3aH-
HblX B GTaTbe TUNOoB. LLUTpWXnyHKTHUpHON
NnHUE n3obpaxeéH KoHTyp TpaHchopma-
Topa T1.
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FEPACUMOB E. Mpeo6Gpa3oBaTtenb
ANS NMuTaHus uMdpPOBOro MybTUMET-
pa. — "Pagvo”, 2014, Ne 9, c. 20, 21.

Ha c. 21 (TpeTbs KonoHka, nocnegHui
ab3zal) cnoBa "mepBuyHas” 1 "BTOPUH-
Has" HeoOXx0AMMO MOMEHSTb MecTamw,
T. €. cnenyet unTatb: "TepBuyHas ob6MoT-
ka copepxunt 2x100 BUTKOB npoBoga
MnaB-2 0,12 MM, BTopuiHaa — 2x11 BUT-
koB M3B-2 0,18 mm. CHavyana B ABa Npo-
BOJA HaMaTbIBAOT NEPBUYHHYIO OOMOTKY,
3aTem, Takxe B ABa NPOBOAA, — BTOPUY-
Hyto. Heobxogmmoro koadduumneHTa
TpaHchopmauum [obuealoTcs, M3MEHAN
YUCNO BUTKOR BTOPUYHOI 0OMOTKN". [ |
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