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BTUM HOMEPOM XYPHANa Mul 3aBEPLIAEM NEPBOE MOAYTOAME 1 TPAANUMOHHO YXOAHUM

Ha nethue KaniKysibl [103TOMY GReAYIOWMil HOMEP «PaAMOX0BE» BHARET U3 NeYaT B
HANANe CEHTABGPS. KEMAEM BOBM HAWVM YUTATEAISM XOPOUIC OTAOXHYTL IETOM 1 HaBPaTh-
CA CUA ANR HOBBIX e U yAauHbIX

Hukonai Cyxon



PADNOUNCTOPN

CropTvBHan paavonenenraums - Bua
CNOPTa, 3AKNIONAIOUIMACH B ONEPATUBHOM

il e e M SR T T R LY ¢ i
CnopTtuBHoii pa.qmoneneHrau,mm B praVIHe - 50 net

CS Ha 3HAYUTENLHON AMCTAHLMM, AOCTUrA-
rouieit 100 kM, MMOTAA B HONHOE BpeMs.

Hrope Slazapes (USOVA), r Kues

HOBAHIAX IPUHANN YNACTIE PAAMCTIOBHTE-
v Kuesa, Xapukosa, Hukonaesa, Cnassin-

Ha Mec-
THOCTH PAMONepeaaTMKos, PaBoTaloumx
UMKIIMYECKN YePE3 ONIPEAENEHHEIE NPOMe-
XKYTKH BpeMeHU ACCOUMALMA C OXOTOR HA
MC BOZHWUKNA B CBSI3M C BuC-

npu 3TOM 8
necy, napre, Topose, TOPAX, W UX MOL-
HOCTb goCTUTaeT 70 Bart. Nepemeuyerue
W3 NYHKTA B NYHKT OCYLIECTBNSETCA Ha 060-

cxa (C 061., Heine - foHeukas
06n.), Mbs0sa 1 Cumpeponons. YuactHi-
KV NpMBLM K MeCTy cTapTa sa 2-3 4aca
O Ha4Yana CopesHOBaHWiA. Um Buino npe-

neauth no

0 spetun 5 cGopen auTenteix

KEHNe NepenaTivka, GHanorIHO ToMYy,
K8K 3TO NPONCXOAUT CC CNeaoM COLHOR
pLikeil nuCHLL.

Mepsbie yoMuHanws 06 «OXOTe Ha nven
(Fox hunting) orwocsTes k 1926 ropy, kor-
£na ka oaepe Vierwaldstottersee & Lseit-
uapuy 6LN OPraHMacear MNOMCK KOPOTKO-

B nozKe.
B Tonnanguu wavunan ¢ 1930 ropa atot
B, 0TALIXA Bbin NonynAper & ApUBPeXHbIX

No B NyHKT Bamx-
Ui TIOUCK NPOMCXOAAT C MCNIONL3OBAHN-
&M pY4HOTO nenexratopa, OBneryaer no-
MCK HCNOAb3OBAHME COBPEMEHHBIX CHCTeM
waswraum (GPS) u 7 TexH-

APOBEPKN NPK-
EMHIKOB. u,-m AT0r0 Bbini BXNI0YEHL Ne-

N a
. TIOENE HOBepKM BNARATYDH NEpeART-

Kn.

8 Hugepnakpax nonynsipeq cemeiinbIi
OTAIX B CONETaHMM G «OXOTOM HA NUC» Ha
BOfle - pekax n KkaHanax. 8 370i CTpane

Beni CKPLITHO

BMECTE C CYALAMM K MEGTY YOTAHOBKM.
Mocne cAauM yyacTHKaMK B UTa6 Npu-
©emHOll annapaTyps CYAbSMM Ha cTapTe
npoBeneHa Xepebbeaka. B nepeo oM.

cerb kaHanoe
nAoWaAL. MeperaTIMKM-«mIChi» yoTaHaR-
TMBROTCA B Kambltlax enons Gepera. Me-

permonax. Mepepatsuk B o~
Hax aaom C MOps M

y ocy-

nporynvlﬁalomvleci rocnona &0 ppakax u
D&Ml B NHIWHBIX NAATLAX NOZ 30HTAMHM OT
CONHLA CCYWeCTENAIM eTo nouck. Konn-
4€CTBO YNACTHUKOB MHOTAA A0CTMrano 100
HEIIOBEK, KOTOPLE B MOMCKAX <NCtI» NPO-
XOLWAK B CPeAHemM okono 10 kM. B 1947 1
Ha ynuuax r.Faara 65011 NpOBEAEHD) COCTA-
3aHUS MO MOCKY «MChi» HA BENOCUNENAX
8 HOUHOE BpEMS.

C 70 ropoe npownoro cronetns «Oxora
Ha Nue» crana npuolperart ouepTaHns
CNOPTA B HAUMIOHATBHBIX 11 MEXHAUMOHENL-
HbIX COPEBHOBAHMAX CO CBOMM CTaHZapT-
Heim Hagopom npasun. C nposeperuesm
FIEPEOrO YEMNMOHATE MIpE HA AMANA3oHe
80 metpos & 1980 Togy «OxoTa Ha nuc»
cucTemaTnanposanace B ARDF (Amateur
Radio Direction Finding) criopr ¢ pernia-
MEHTOM KODPAMHATOPCR IARU. C aT0r0
MOMEHTA NPOM3ICWAO pasnEneHme CnopT-
CMEHOR NO BO3PACTY 1 NONY, yupexAeHs!
Harpajibi MO KAXAOW KATErOpMM yuacTH-
Xo8.

B CLUA & 1989 Toay Opranu3osas psa

APYXKECKAX COCTRIAHMIA NC «OXOTE» MEXAY

ropoAaMH noBpaTimamy Portiand u Xata-

POBCK. TlepBriE OPMAMHbE MynLTUHAL-
Tam

81991 roay B Operone

B HacTosiuiee BpeMs pasaniHsie BUb!
CIOPTHBHON PAAMONENEHT ALMN AOCTATOH-
HO WMPOKO p B0 BCEM

Ha “
TOPHLIX NOAKaX, Garaapkax, kaHod. Npu
3TOM BbIxOA Ha Geper e oBssarenen, OT-

METKY Ha «N1CE> MOXHO CAENATE NPSIMO M3
TIOAKA, PAZAEMHYE PYKaMU 3APOCAN KaMbi-
wa. B 3uMHee Bpemn, KOTOA KaHANKI N10-
KPHIEAIOTOS MI5AOM HeyHLBAIOLLIME ronyaN-
AUSI <OXOTATCH HA JMC» HA KOHSKEX, npe-
ORONeEan AUCTARUMIO AC 50 kM.

B Ykpauke nepstie cnopTieHbe Copes-
HOBAHWSA N0 «OXOTe Ha IMC» Bl MpoBe-
Rensi & 1957 rogy B Kuuese 63 cena Bop-
THu4W. Ha ero 10T0-3anaHoiA OkpanHe pas-
MECTANCA WTA6 COPeBHOBaHMIA, T Bbint

mupe. OgHa va
HA 14C» - OXOTA HA BBTOMOGHISTX, NOMYNAp-

 «nmcami» v YKB npremink
B9 xoHTpOnA paboTe nuc. Ovcoaa xe

Hae CLUA, fanmn. C p

JFUE—

AaBancs crapt . BoHa copes-

HOBHWIA BITONGNa BONBLIOR nyr,
MECTaMIn MOKPHTHI FYGTEM KyC-
TAPHUKOM W KOB-TA® nepeceveH-
Hbift 3pOCLUMMU OCOKOW BonoTUA-
Mu «/luca 1» HaxooMnack 8 2 kM
Ot Crapra, «nnca 2» - B 3 km. Pac-
GTOSHUE MEXfY NUCAMM COOTBET-
7808210 2 KM «/IACHi» Gninn OC-
HAWeNHS [BYMA NepenaTIMKamMi1
+a 38-40 My v 144-146 MMy v pa-
AMCCTaHUMeR ann CnyxeGHOR cen-
3. PaGoTa s OCYLLECTENANACE
papnoTenedoHoM No 1 MunyTe
UMKNOM K&Xase 5 MWHYT. B copes-

Ha cTapt Gblnn ]
nbBoBsHNH Kapen dexTen, kuesanHiH Ce-
MeH Banbekuit v cumdepononey, Braavc-
nas LLIeB4enKo. Vim Buinn posars! KoHT-
PONbHLIE TANOHEI C HOMEPOM COPTOMEHE
W 2pemerem cTapra. 3tn TanoHL cAERa-
NMCb «CyAbE Ha fACE» W BIAMEH NONYNa-
nMCk ApYrve - C yKasakuem
BPEMEHN  npOXOXABHWS
«WmCH». Yepes 25 MUH noche
cTapra «mcea 1» 6bina o6Hapy-
xewa yuactruxom Nel (Kapen
®exten). Ewe yepea 31 muky-
Ty OH OBHADYXMR 1 «nvCy 2.
Peaynsrar - 56 mukyT. Ha «144
Mru» wa ste nonagobunocs
a0ero 43 unH K0puio Mexesn-
4y (ex: RBSAVK-RBSIAG,
US7IAG, Kpamaropck Cranh-
okoii 6n.) Beero 4 munyTh
emy npourpan oaHoxnyGr1K
Cesirocnas Koctenko (ex:
RBSAWC-UBSIX, URSIX) Tpe-

K. Dexren ¢ camozensm Apnes-
KOM-PENeHraTopOM 1 HanpasnenHoR aK-
Tennoi

Papnoxotbu 3/2007



THAM Bbin MDEACTABHTENS X X KOMANAN

Anaronuli Kocenko (ex RBSAV.)). fuana-
301 «38 MT'U» Bbirpan kueBAsHAH Onler
Crenoeuy (ex. RBSACC).

B 1958 rony & Cumpeponone cocron-
M Tophie

c

5 PADMONCTOPNY

THBIX U

nopta roBopUT AR Y no Hacnep-
nposenekue Gonee 30 rOPOACKMX, 06nac-  cTay 0T BOCAAD CCCP annapatypa he
ie npoBepKy W BbicT-

Tom xe 1958 roay. K atomy nepucay or-
HOCKTCH 1 33POXAEHNE NIEPBEIX PA3PATHEX

PO asllna U3 cTpos. Tpeboeanoct cosAa-
HW@ HOBOW HABEXHON TEXHAKM LAR

HUA No «oxoTe». O TOM, 41O 3TOT 8k

B
xoB. Nepsbim 8 CCCP Hopmarue «Macre-
pa pagonwoburensckoro cnopra 4OCA-
A®D» BENONHUN n6BOBSHUK Kapen dexten
(ex. UBSWN, URSWN).

Tepaas Texmka s «OXOThI K3 ANC» OT-
AM4ENACE FPOMOBAKOCTEIO U TAXECTHO. HiC-

Gonbwme
MHOTOONEMENT-
REE  AHTEHHHE,

npuemHukn Ha
naneyMkOBHIX
namnax, ans nu-
Tarus KOTOPLIX
NPUMEHSAK TAXeE-
nble akkymyna-
TOpHule Gatapeq.
8 HeKOTOpbIX Cry-
4asX y4aCTHUKN
COCTAIAHMA rpyn-
nMpoganuce no 2
YENOBEKE - OfH
cofcTBEHHO
cnopTeveH ¢ npu-
EMHUKOM-NEneH-
FATOPOM, ADYTOF -
ROCANBLLNK TXE-
NOM BKKYMYTISTOP-
noid BGarapeu B

- nepeaar-
MKOB («NCP), NPUEMHUKOB-NTENEHTaTO-
poB. CeeTnbie yMb! 4 YMEnbie PykW ABYX
Hukonaes - Bennkanosa u Bupiokosa son-
DIOTANK B XU13HI BOG NOX@NAHIS CNOTCME-

TIPUEMHIKOB, W OHY BOLLNM & UCTODHIO M-
posoro ARDF CriopTa Kak HapexHbie pa-

L)

w Yexun

PIOKEKE MM Pa-

ue. Bee 3TM MoMeHTH,
ECTECTRRHHO, CHIKAMA
ckopocTh

xcrapry

AMOTEXHAMECKNE YOTPOKCTER. 3apyBex-
HBI® KONNer 0TMEYaI0T BbICOKOE Ka4ecTBO

HUS| YHBCTHUKOS COCTA-
3anmiA.

] P
A «Ox0Th Ha . Floctynaer HeoGbar-
HOE KONWYECTRO 3aAEOK HA M3rOTOBAEHNE

atom
rony B Kueee nposepe-
bl 16 Tpa-

TaKux aTopos Kak oT
EBpOneickitx KOANEr N0 Gopry, Tak 1 oF
"3 fAno-

LMUMOHHbIE MEXAYHE -
POAHbE COPEBHOBAHNS
N0 CMIOPTUBHOM paawo-

(1), Kutas(l). HecMOTps Ha BEICOKUI
YPOBEHL TEXHONOrUIA 3TMX BLICOKODA3EN-
THIX CTPAH, NPEANONTERVE, BCE Xe, OTAR-

nenexratym
Becka 2007». 3tu co-
PEBHOBAHMSA POAMICH B
Yipaure na

ercn

crea.

C KaXaeIM roAcM poC YpOBEHE OPraHu-
Bec

0 fip

©KOM NpoCTpaKcTee B
1992 rogy. Mpynnoi kn-

3aum i g
CORTBETCTBEHHO POC 1 WX PRTUKT - yBe-
NMNUBANOCE KOAMNECTROD YUaCTHUKOR, Pac-

. B

escknx Te-
neji Brina

pad: P
roas orMeveH

ROMbTKa BOCCO3AAHNS B
Kuese 4-gHesHbix CO-
pesHosaHMiT no

MHTEPEC K HAM HE TOAIbKC NPEACTaBUTENeN
GnmxHerc 3apybexea, HO M CTpaH aanea-
oW EBpons. «KueBckylo BecHy» noceTw-

P P
NEHFAUMM BHAROFUYHBIX
«MbBOBCKOl  OXOTE™,
npoBoANMEX 80 JbBoBE.
B cesian © 8

APYroii TOpoR BHTYaNa-
€Ta-0praHmaaTopa aToT
BM1p COPEBHOBAHMIA TaM
npexpaTn Ceoe cywe-
cTB0BaHMe. Mepsast «Ku-
€8CKan BecHar yeerua-
nace ycnexom, B Heit
MPuHSNG yyacTue Gonee
40 uenoeek. OpHako
nepsbie wark Golnn -
XNkt NS BCEX - KaK [

m 3 Aanmn, TepManin, Ax-
oM, Huaepnanpos, Nonslwut, Beurpun,
Crosakuy, Yexun, crpan Suetiero CCCP
- Nureu, Senapyck, Mongosel, Kasaxcra-
Ha, Pocciu. B 8101 10G1neHbli roa & «Ku-
@BCKO BECHE» NpMHSNG yyacThe 263
cnopromena ua 10 cTpak. fine y4acTua e
4-aHeBrbix CTApTax B Kues npueaxanm
NpencTaBMTenN M3 Nanekoro MpkyToka,
HuxresaproBeka, Tomcka.

Moa narpoHarom Jiuru paguonioture-
neit Ykpanhsi, KUEBCKOI ropoacKolt opra-
HMaaun OCO YkpanHbl, JHenposcKod
paiOHHOR aaMuHUCTpauun s r Knuese,

opr
OCOY, opocKora ynpasnekus cnopra,
no

opr TaK U

D P curya-

Panunoxot6u 3/2007



PARNONCTOPUN aemeromes:

umam KMJIA, KNeBCKOiA feTCKO-0HOWBC-
KO CNOPTUBHO-TEXHUYECKOR WKOAB NC
PEAMOCNOPTY MEXAYHAPOAHSIE COPEBHO-
Barus «KUEBCKAR BECHA» Ha NPOTIKEHMN
MHOMX NeT NPOBOAATCH BHTY3UAcTaMu
PeanoCnopTa - Cembeit BenvkaHosbIX

BacnyxenHelil TpeHep Ykpauntsl Hapex-
A2 BenvxaHosa u CTapwimMin tpesep c6op-
HOW KOMaHALI YKPanHy), 32CNYXeHHbI Ma-
crep cnopra Hukonaii BenukaHos exeroa-
HO OPTaHU3YIOT NPOBELEHME BTHX, CTABLLMX
NONYNAQHEIMK, COPEBHOBAHNA. OHu He
MO7TI1A COCTOATECA @3 SHANMTEeNsHOM (u-
HAHCOBO NOANEPKKM CMIOHCOPOB, B Kave-
GTHE KOTOPLIX HA MPOTAXEHMM MHOFUX TeT
BHICTYNAKT KOMNaHum «Plastic Card» &
NUUE TeHEPANbHOTO APeKTOpa KOHCTaH-
Tura Kykneea 1 «Komica-Minoltas & muue
TeHepanbHoro gvpekropa Baeaummpa Co-
eeHko.

B 10GINEliHOM AN YKPAMHOKOI GNOpTHE-
HO¥t panuoneneHrayyi Toay Jro paso-
noBuTenei YkpauHbl yupexaeH panuonio-

6uTenbekvin gunoM «Fox Hunter» (Oxor-
HUK Ha AINC), KOTOPBIA BHAAETON 38 PAMO-
CBS3M G uneHamu ARDF CeMbi - PAAMONIo-

3 B
pAAMoNeneHraumMi (CyAbU, TpeHepH,
, opr

HAAMT ),

Bo Bpems 1061neikbiX COPeBHOBAHWIA
«KueBckas BecHa» Havana ceolo pagory
peaunocTanuma EMS0ARDF 8 decrh 50-ne-
TMR CNOPTMBHON peanoneneHram & Yk-
pavne, koTopas Byner aktvera Ha ecex KB
‘Avanasonax Ac koHua 2007 ropa. Mpose-
c™1 QSO Ceyno3LBHbIM UMEN BO3MOX-
HOCTS BCE Xe/1alowme yHacTHAKM 1 FOCTH
COpEBHOBAHWA.

3a apems COpeeHOBaHMHA NPOBEABHO
okone 1000 paguocenseir. B NOCTORHHLIX
plle-Up NPOCNEXMBANCH MHTEPEC K PeANO-
crangmn EMS0ARDF .

Ceroans CNOPTMBHAS PAANONENeHFaLUMA
32HMUMAET BOCTORHOE MECTO B KU3HN pa-
AnonioGuTenen, Kak 8 YKpauke, Tak u 80
BCeM MHpe,

«/THCATHIKIY BCEX GTPEN,
obbeaunsitrace!

P.S B crathe WCORb30RRHb MATEpHE-
61 kayBa VERON (Hugepnanssi) 1 Dick
Fijistra (PAODFN), [eoprus Ynnsnuya
(UYSXE), Huxonas Bemxarosa (UTTUC) n
BpXUBBI XYDHANA <PBAHO>

&, event station
** EMSOARDF

o]
Mapurogka:

e W iropka: ,—
TEXHIYTHA NITEPATVYPA &

© 3 PENIORTY T2 OOCHYYOBYBAHNIO TENE-, p3AHD-, aylD
slgeoanapaTyps Ta KoM ioTepis;

© 3 LENTRORKUX THAIS IB'F3KY Ta Tenedonil:

* ang kopRcTyBayis | nporpamuctls NK;

© [L0SINNHKN EREKTPOHHNK XOMGOKBHTIB,

5 Panex Ao 28

AMOBHTR N0,
89003, Yinsista, w. 3anojixws, 876 6116
ven: {0612} 33-82-37, rozhudova@comintnet
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O A R N
HaunonanbHbii oneparop
c1

WIONR BREN HOBME TAPUDHME
nnaust Ha yeayry «OTKELITORD dial
Lp» AOGTYNE B MHTEpHET (htip://
ukrtelecom.ua/presscenter/news/
official?id=14422). Teneps npu
nioGom TapugHOM nnave «Nospe-
MeHKa» yXe He BIUMAETCS, 4TC
SBNSETCA  NCEBACAHANOrOM
«Callbackn, HO nOvaCcOBON Tapue-
Hbli MAan obonaerca sam B 3,6
rpH./4ac Gea abOHNNATLL, 4TO CYLIECTBEHHO AOPOXE, YeM HACTO-
AWM OYACOBOR «Ca\lback» ¥ Apyrux nposaiaepos. A BOT
«Unllmlled* "€NBHO aKTUB-
HbiM 38 HeOrp: dial-
UP AOCTYN MPMAETCR NNATUTL aﬁonnnaw 63 rpu L] Mecnu 3aneo-
TPaHUHEHHRIA HouHO# (¢ 01-00 30 08-00) - 30 rpm. B MeCAL, 4T
SENRETCH GKBMBANERTOM 9 M 14 KON@eK § 4aC (B cnyuae, ecnn
Bt UHTEPHETATE KPYFROGYTONHO MM TONEKO BCE HOuM HANPONIET)
MunMankHii GEAMMMUTHEIA Tapud ADSL-pocTyna <OrOb oc-
Tancs npexHumM - 80 rpH. B MeCAL (nAloc 12 rpH. B MECAL 33 apeH-
Ay ADSL mozema). ng HaWWX yuTaTenen 3a npeaenamn Yxpan-
Hbl CO0BLIAEM ODNUMANEHBIA Kypc 1$=5,05 rpu

GO C) gle Kowmnarinn Google o6eseuna o

CO3AaHMU HOBOI TEXHONOruM
Gears

Google  Gears  (http.//
gears.google.com/index.html), ko-
TOpan no3eCNseT NONb3CBaTERAM
K, W AposIx i
AMUHBIMMK REG: i NOYTON MM
HOBOGTHOM NIGHTOM, KAK HEXOZACH HENOCPEACTEEHHO B0 BOBMUP-
HOIi CeTu, Tak u B ARTOROMKOM pexwme Google Gears GyaeT
NONE3HA NACCAXMPAM CAMONETOB, NOB3/0B, MOARM, HAXORRLMMCH
B ynanemm OT COBPEMEHHLIX CpeacTs KOMMyHUkauni Npu noa-

naytuxe u K TEM WM AHBM
MHTEPHET- cepumcam nporpamma Gyper ckaunears ece Heobxoan-
MEIE NAHHbIZ, C TEM, HTOBE! C RUMK MOXHO GbING PABOTATS B ABTO-
HOMHOM pexme anpn nocneﬂylﬁmsM nogrmouernn K Cery «ond-
Hoanika Ghina npea-

crasnena Ha Google D Day,
KoM Cupires. B HACTORLLIEE BpeMs NMPOZYKT ZIOCTYNEH N0 AZpecy
http.//gears.google.com # HAXOAMTCA Ha Creamm GeTa-TecTMpO-
BawuA Mo CnoBaM npeacTasuTened komnaumy, Geogle Gears
GypeT coemecTum ¢ Gpayaepamu Opera u Mozilia, a Takxe ¢ npo-

HOBAY TEAHWKA W TEXHOAOTWA

OTKpHIBAR €10 KPBILLIKY. OB ANNAPATHOR HauMKKe Intel Mobile Metro

nykramm Adobe Systems, B Tom wuche ¢ Flash. n
Adobe Acrobat. OX1aaerca, 4T0 NepBbiM NPOAYKTOM, Kmupblld
Byper noanepxueath Google Gears, craver Google Reader, na-

noka

ofnenarts eeckma
M. Baece GYAET NHCYTCTBORATH NOAAepXKa Wi-Fi, & Takxe
EV-DO u WiMax — nocneaH1e ABE TEXHONOT W CRYXAT AN OCy-

HEMHOro. M38ecTHO, YT0 KOMNbioTEp Byner

0w opr 6norh u RSS-
noToKu. Kak p: rurawta,
HauBonblumin uHTepec paspaboTka BHIBOBET B CTPaHaX, cnado oc-

i, npex-
e ecero, B

334 COPTBEpHAI MranT Microsoft. OH nonyyun Haseauue Groove
neHun k Cetu. OnHako, Groove nonynspHsiv Tak v He cran (http./
2007, npoxoausLLemM B NeKuHe, NpeacTaBuna KoHLenT
uem MOBWNbHI Tenedion Motorola V3 Razr. uaaiin HoyTyka
BLINYCK Ha 6338 NNATHOPMB! INtel HAYRETCH YX@ B TEKYLIEM TORY.
CKOpEE Ha KOXBHYIO MATKY Unit CYMKY C SAMSIEHHEIM PEMELLKOM,
WHWiA UBeTHOM OUCNNeH, BbINOMHEHHLIA No TexHonoruy E-Ink

OCTYNa & PaMKax MOGUNBHEIX
cevei. B HOyTGYKe NPEANONAraeTCA ONUMOHANEHOE HANMNVIE CKa-
Hepa OTNEYATKA NANbLLA, 3 TAKKE TEXHOMOTMR YAANBHHORS YHU-
TOXEHIH QAHHbIX HA BUH<ECTEpe. EMecm XECTKOTO AINCKE BHCTY-
v Y , Gnarosaps
neMy Bpemst paéom or Garapen
cOCTaBNT 210 14 4aGOB. BEPOATHO, NEpAH(E KOMMepYeckie 06pas-
L GyayT OCHALLEHb NpOLECCopamm Intel-Core 2 Duo. Bonee Toro,
£CTH UH(ODMALIA O TOM, 4TO GYTAAD KOMNEKOTEPA GyAeT OAHO-
wrpars posts 3apARHOro
loka He HaseCTHO, KaKOR LIEHOR BypeT oBnazaTs HoyToyK Mobile
Metro Notebook, 0aHako, UCx0as 13 TOrO, 4TO & Nhakbl Intel exo-
AT YKPENAIGHNE CAOGH MOAULMM MMEHHO HA NOTPEEUTENECKOM
DbIHKE, Byzem HABRTECN, 4TO OHA BYAET HE CIMLIKOM BLICOKOM
(http://ortcity ru/15972/)

”th

smart mobility
rpans uexay

Komnanus High Tech Computer
(HTC) npeacrasuna ase #oemHxu HTC
Shift W HTC Advantage (X7501) —ynb-
Tpamobunbtue NK ¢ QWERTY-kna-
BuaTypoil (Mo cnoeam rnasb HTC M-
Tepa Yy, 3T YCTpOWCTEA «CTMPAIOT

W ot

ENAM HOBbIE ans paborel
W oBiuierits» TG Shit = o10 nepesil npopykt HTC, cooreer-

W noasonsn paGotars B 0gxbnaAHOBOM pDEXMME, 2 3aTeM CUHXPO-
Jcitcity.ru/18030/)

HoyTOyKa Intel Mobile Metro Notebook, ronuwna ko-
npugaak NOHEPKHYTS, TO OH & NENBYIO O4EPEAL AENAETCH MO~
Symsp LBeTOBLX
Hexenm Ha T0 NoA-

. C ero nomouwbio omo-

3ameTiM, 4O CXOXUA NPORYKT Bunycwm HEKOTOpOE BpeMs Ha-
npn noaknic-
intel (http //www.intel.com} Ha Gropyme 1DF Spring

el

inst
T0pOro 8Cero 17,8 MM — 570 uyTh (Ha 3,8 MM) Tonue,

CornacHo

PeLWEHI 1 B 3AKPHTOM COCTORHUM enaeT KOManOTEp nOXOXMM
BEepraer 870 NPEANCNOXEeHNE COMHEHMIC, ABNSETCS BONMLLIONH BHe-
XET NONY4aTh AOCTYN K HEKOTOPBIM (hyHKLIMAM KOMNbIOTEPa, He

0 NK» (UMPC), paGo-
Talowero oA ynpasnexnen Windows Vista Business. Ycrpoticrao

Papuoxotbu 3/2007
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aven-
NleeM, XeCTKiM OUCKOM Ha 30 'S 1 NOAAEPXVBAET COBPEMEHHEIR
PAAMOKOMMYHIKaLMN - CeTy 3G (UMTS/HSDPA), GSM/GRPS,
EDGE, Bluetooth 2 0 u Wi-FI HTC Advantage — avo ycoseplueH-
CTBOB2HHGIM BAPMAHT MOAeNHM X7500 Athena, yxe 4OCTynHOM Ha
HaLeM phiHKe, KO G NORAEPXKOA Windows Mobile 6 Professional
1 ysenuieHHoR 1o 266 MB namstbio CooBinaetcs, yro 8 Eepone
HTC Advantage nossutca netom, a HTC Shift — 8 TpeTeem keap-
Tane 970ro roga (hitp //www datalux.ua/news/?id=7337).
Nokia npoponxaeT sKCnepHMenTs
06nacTn WEB-rinaKiwevon, 1.k, cunraer,
NOKIA uto Hur&?wnme CMAPTAIOH HBAGCTATON-
HO KOMIOPTHY AM APCCMOTPA CETEBAIX
TR o W ThetyeTch Sone woon

HO TaKKe KOMNAKTHOE YCTPOVCTES OuepeaHas Nokia NBOO, eto-
pas nocne Nokia 770 (http.//europe nokia.com/A4145105), mo-
A NONY-MNa CEHCOPHBIA KpaK & 4,1 poiiMa, paboraer nog
ynpaaneuen Tablet OS 2007 (Linux), umeiorcs Epayaep Opera
8c nopsepxkoi Flash player (v7), Instant Messaging, Email, RSS
Feed Reader, PDF viewer, Image viewer (BMP, GIF. ICO, JPEG,
PNG, TIFF, SVG-tiny), Media player (Audio: AAC, AMR, MP2.
MP3, RealAudio, WAV, WMA; Video: 3GP, AVI, H.263, MPEG-1,
MPEG-4, RealVideo; Internet radio playlists: M3U, PLS) Anna-
paTHo crabxena WIF1 (802 11 b/g), Bluetooth 2 0, USB 2 0, VGA-
xamepoR. Paspewenue okpara 800x480 NMKCenelt, npOLSCCop o

emecrio ¢ OBD-Il aantepom EimScan § Wireless (htip //
wwwscantool.net/products/index php?cPath=8_6) # nioGtim

t BbI NONY4MTE MOHMTl}pM\'h B
PeansHom epemeni o8

ro (o0 noc-
ne 1996 ronay, CoxpaHATh AAHHLIB ANA nucneﬂylﬁmero anannaa,

% imﬁ’ﬁ;ﬂ/vx
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HOGTUKY 7 no koaam oumBoku T o

Barpysuk uHctannaTop Carman OBO-1l analyzer Version 0.5.1

(1,1 MB) moxHo no agpecy htip*//carman.garage maemo.org/
install.htm|

AstonGuteneit 3annvepecyer

TaKXe HOBWHKA OT xoMnawnu BURY

GmbH - nepBkii & MIpe ABTOMOGUNL-

BURY’ whiii GPS (SIRFstar lll) nasuratop ¢

TErHMOLG A ¥ BCTPOEHHBIM UMDPOBLEIM DVB-T TB-

TioHepom Naviflash 1060. Teneps, Be3HeAEXHO 3aCTPAS B ABTO-

MOBUNBHO# NPOGKE UK NPOGTO PeLNB CAENATb NAY3y, Bl MOXe-

TaKTORO/ NaCTOTON 320 MT'y, Ha Gopry 128 MB ;
T 1 256 MB $naw namsu,

e THOGUMb i kanan. Mpunaraemsiii

weio kapT SD Paamepsl 76 x 144 x 13 MM, Bec 206 r, uena 399
Nokia N80O nossonunu 6pasunbokomy
&
http //www indt.org.br) paspaborath K
AT
cs  nporpammusiM  OBD-Il  awanusatopom  (http //

E8po (htip.//europe nokia com/A4305063)
OT/IETIEHIIO TEXHONOrMUECKOrO MHCTTY-
MORAB R gromy yeTpoRcTay Becnartos (GNU)
carman garage maemo org/index html). Mph uCNONL308aHAM CO-

«Mobility Pack» CMOTpeTs

p 1 32 - er0 xgatur Ha 2 yaca
npocsoTpa TB i 10 wacos nasurauuy. Naviftash 1060 nocTpo-
en Ha 6ase npoueccopa INTEL® PXA255 ¢ 64 MB O3Y, 64 MB
nawN3Y 1 onepauroHHoR cucremsl Linuk Mprnaraeman #a DVD
W NepeHoCcHMan yeped BoTpoeHHbid CF card reader 6a3a naHHbIx
© xapramy 27 esponeickvx cTpar (MRE - Major Roads of Europe
- A, AND, B, CH, CZ, D, DK, E, F, FIN, FL, GB, GBZ, GR, H, I,
AL, L, MC. N, NL, P, PL, RSM, S, SK, V) no3sonsert uckarb ea-
Peca 6OMbHAL, TOPrOBHIX LIBHTOB, FOCTUHMY M 3anpasoK Ynpas-
n51eTCR GPS-HABUIATOP M UKTErpUpOBaHHbIA TB-TIOHEp C NOMO-
WbIo Nybta BriBop MapwpyTa npo-

BOSMOXHOGTH ONMCAHHOD Beiwe
a Nokia (Instituto Nokia de Tecnologia,
npunoxenue Carman OBD-11 analyzer, KoTopwii O CyTh sensieT-

Papuoxobtu 3,/2007



L naviflash’
naviflash 1060

The frst mobile navigation system with TV function.

0 5eee

2. HOBAS! TEXHUKA W TEXHOAOTWY

MU NPHMEHRETCR “in (GRaw-NaMsTH, urpaowi pons Gydeps,

8 KOTOpbIM Haubonee vacTo AarHHbie
B i K MarHmT-
HBIM JUCKAM, NTO NOBLLUAET CKOPOCTL PABOTH AMCKCBON NOACHC-
TeMbI M aepr 8scero Bue-

nom. FMBpHAHsIE KECTKME STk Samsung MHB0 A0GTyNHs 6 Bep-
cusix 0GemoM B 80 15, 120 T5 4 160 6 B 388MCHMOCTI OT MO-

WIBOAMTCA Ha OCHOBE AAKHBIX, or 12 cny no p 128 M5 wnvt 256 M un-
npaKwny ByTH n T i ¢ - Mo pap ,
CTORMMS 20 (SN {Ha BIOP) [O7I00RbIE KOMAHAM HABHTATOPA HOBLIX % Ha 50

SICH, B MEHI0 11 AabICE, exi04an
pycekuit LipeTHoi 3,5-moimoebi TFT gucnie umeeT paspelie-
nne 320x240 NMKCene W NEPERAET RO 16,7 MUTIMONOB UBeTO-
BbiX OTTEHKOB Ludpogol TB-TioHep C

BpeMS 3arpyakn # CHCTEMI N0 CPaB-
HERUIO C TPEAVLIMOHHBIMI XeCTKMMA AMCKaMM. Kpome T0ro, rinb-

ofiecnesvieaeT ysepeHHbIN NOMEM CUrHana Ha ckopocTy A0 30 KM/
« Paaweps Naviflash 1060 108 x 84 % 49 M (http.//
www.bury com, GB,

praHse D a70-90 MeHbwe
aHeprum, 4o NPOANMTL BEMS BBTOHOM-
HOW paboTel HoyTOyka M| G i
B i cTenenn GyayT Ha a-

P
i cucTembl Microsoft

Kopeiickan Samsung NepBoii U3 une-

HOB HEAGBHO COIAHHOTE ansanca Hybrrid

Storage Alliance (Fuptsu, Hitachi,

Samsung, Toshiba 1 Western Digital -

FLECTRRMICS 1,15 //www pemag.com/article2/
0,1895,2079195,00.a5p) Hawana nOGTABK rMBEPHAHBIX KECTKHX
AMCKOB nuHedikn MHBO, NpepHasHaveHKsix AR CNONb30BAHNSA
B HOyTBykax Takue nepeHocHsie MK 4auie 8Cero ACnonbL3yTea
BN NTEHUR U Te ¢
OYEHb MANOW CKOPOCTLIO BBOAA/BLIBOAA naHNHx B mﬁpMnme
pax napsay ¢ MATHUTHLIMM aMCKa-

noa
Windows Vista (nttp://www.extremetech.com/arlicle2/
0,1697,2101571,00.a5p).

Link

Mwnmmm Peaple

¥ Hac eute He Be3fe NpOBOAHbIE COTH
3a 100 MerabuT nepetlariynn, a koMnanma
D-Link yxe npeanaraer Gecnposoanoi

540-meraburumin WiFi-anantep DWA-643 Xtreme N™

A , KOTOPBIA
Canan 802 11 b/g/m
patioraeT Ha yacTorax ¢1 2,4 40 5 I'Ty. OH COBMECTUM C cHETeMa-
M WHDPOBANHA AaHHbX WEP, WPA 1 WPA2 1 BLNOTHeH B Brae
Kaptel popmara ExpressCard 34 (34 x 75 MM), HO COBMECTUM 1 €
ExpressCard 54. B xomnnexTe ¢ aaantepom nocTaBnaioTes apalise-
Pl A8 Windows. HanomHiM, NTO GTaHAapT GECIPOSOAHON CBRAN

Papuoxotbu 3/2007



HOBAS TEAHWKA W TEXHOAOTAA

802 11n otnvuaer-
INTERNET

cs OT npente-
cCtBeHnuKa
CABLE/DSL MODEM

802.11g Gonbluei
B 14 pa3 cxopoc-
TeO  Nepeaauwn
HakHnsix (540 mera-
61T B cexyHay}u B
6 paa Gonbunm
panuycom aeii-
craws (50 m). Cro-
umocTs  D-Link
DWA-643 B CLA
cocraenser 120
Ronnapos (http;//
www.dlink.com/
products/
7pid=550). AHano-
raHbIR 2aanep {
http.//
www diink.com/
products/
2pid=532) dupma
BLINYCKAET U ANSH
Gonee «apesHelin
wunbt CardBus,
venonL3yemod &
HOYTOyKax npesi-
Aylwero nokone-
Mg

Dupma Rohm

LT
onopTa W MepMynHe (http-//www vishay com/docs/11574/
hybrsens.pdf).

Komnanus Freescale
Semiconductor npeacTasuna Tpu
MOAENM YYBCTBUTENBNMX TPHX-
MEpHX AKCONBPOMETPOB 215 MO-
BunbHoii anexrponvxu. Kaxpas

2 freescale"
‘semiconductor

! —I—ouw-m

HOBbIX AaTHUKOR ncnnmenuncru (http Y74
www rohm.com/news/
061212.html), npennasna-
yetibiX AN BBTOMBTHYEC-
KO KOPPEKLMM SPKOCTH
Ma0BpaXeHHS PasHRX TH-
noB XKK-uHaMKaTopos Ta-
KNX MOGUALHEX YCTPORCTB,
aK COTOBbIe TEeneoHy,
XK-Tenesusopst v .0. Ok
06ecneunBaloT BoaMox-
HOCTb ORHOBPEMEHHO Yee-
NMHATE BHEPTETUNECKYID

n Ha XK akparax, ae-
nast iKY APKOCTUA 8 ot ypoBKs
&HeLHel BAnanason  cnexT-
pankHas xap: nat

TH BHAUMTENLHO
TAA3a, & AaTYvKu ocaemewocm BNIGOOFVC (] BH|7|DFVC

nmeiT pi . nopo6-
HYIO CBETOBOM HYBCTBUTENBHOCT HAWETD 3PEHNS, AENaR BOIMOX-
Helk wnpokoro yposHs

ot
NONHOM TEMHOTLI 0O NPAMOre CONHEWHOro ceeta. Mopens
BH1600FVC uUmeeT ananoroswii BHXOA U 06Nanaer BOSMOXHOC-
THIO AONOAHUTENSHOIO YCUNEHUA curkana B 10 paa oaHoOM u3 pe-
XMMOB paboTyt. 80 MxA/100 nk 1 6 MxA/100 nx, nanadoH nura-
1OLMX HANPAXEHWT O 2,4 110 3,6 B, UMBRTCH peXIM BHeproche-
pexens. BHI710FVC - faTunk ¢ (A pOBb5M BHXOLOM, OCHALUEH-
HuiA 16 AUN O amepe-
HE YDORHS CCBSLIEHWS G LIATOM 8 1 TIOKC. Buxun COBMECTUM CO

ieC. LIMPOKNM Have-
pUTENSHLIM QUANASOHOM - OT 1 40 65535 noKC. Liewa BHIB00FVC
oxono 0,80, 2 BH1710FVC npumepo 1,80 eapo.

&

MOREsIb MOXET UMETh.A8a Npe-
Rena namepenns MMA7360L
1.5g/69, MMAT7340L 3g/12g
MMAT330L 4g/16g. datumxu
BHINONHEHs! B KOpMYyCe TN
LGA-14 pasmepammn 3 x 5 x 1
MM, KOTOPbIF Ha 71% KOMNaK-
THee, yem QFN. B pabouem pexume onm
nOTPEBNIOT 400 MKA, & B IBXYDHOM pe-
XuMe - 3 MKA HanpsxeHne nuTanma ne-
*uT & npepenax or 2,2 Ao 3,6 B, spems
otknuka cocrasnser 0,5 mc. Bnarcnapa
BHICOKOU uyBCTANTENLHOGTH (800 MB/g AnR
MMA7360L), HoBble AATUMKV H2RAYT NpH-

[aT4MKM,
- paspaboranrsie GMpMoii Vishay, No3sonsior Npo-

VISHAY, "somme faBneHms,

S, CKOPOGTI 11 YCKOPEHNA PN MCNONL30BaHA
OIHOFO ¥ TOTC Xe BnemeHTa. VX KoHCTPYKLMA oc-

ANIOCKDH NOBEPXHOCTH NDANCXKA, BHNONHEHHO W3 METAMNA, N0~
NMMepa K KOMNO3NTOS. MOHTAX AaTIMKa G nomo-

ULbI0 BUHTOB UAW MPUXMMOE. YCUIMTENs CUriana Moxer Beith
MHTErpUPOBAH B CTYKTYPY yCYpOMCYBa 06nacTb MPUMEHEeHUA X~
BateisaeT

8
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A 3d-urp. T cvoxer
yNPasnATh MrpPOBBIM NPOUECCOM NPK MOMOLLN HEBONBIUIMX ABKe-
Huid, koTOpeie GyayT MpeotipasoeLiBaTLCS B pa3nniHbie AevicTens

aurpe. TAKXE MOFYT OCYLLECTBAATE (yHKUYW G-
[ i EHHBIX XECTIHMA QUCKAMM (HO-
Y16y, mp3/mp4-nneeps 1 .0.). Npr yenosws

HYNBBOrO 3HAueHVS g MO TPEM OCSIM (TO €CTb NP NeaeHMn) Aar-
Nyki ByAyT MrHOBEHHO OTKAIOWATh XECTKMA AMCK, NDEAOXPAHSA
ero or yTOyKax 31 i ByayT Takxe
BHMONHATS 33LUMTY OT BOPOB: PM PESKOM rpyBOM QEVKetn AaT-
MK 3anYCTHT 38YKOBYIO CUF Boe monesu i
MMAT73x0L cooTeercTayior Tpebosanmam ROHS Mpu 3akynkax
06némom o1 10000 WTyK OHM CTORT okono $3,5 (http://
www freescale com/files/sensors/doc/dala_sheet/
MMAT7360L.pdt)

HoBOE CEMERCTA0 MUKPOKOHTPONAE-

pos PIC12F608/HVE09, PIC12F615/

HV615, PIC16F610/HVB10 u PIC16F616/

HV616 dupmar Microchip npegnasHaqeHo
A

MICROCHIP

voo

Interna) shunt
tegusr alows
17,24, 48V
operation

Timari gate Hardwaro PWM
featuro enantes. autput for hatt and
adigiat peiod

and duty cyclo

sensing

Tulkbikdge dive  gyayor
e,
PwM PIC12HVE1S Drive
Contret m PIC18HVES
et Hali
camponent caunt ment Senaor

Direct Hall Ele

Interface with builtin
comparator bysterests
reduces carmponent cost
Programmatle control for

customizeable features.

such as:

« Falllire detect and retry

raTEnAMM W BEHTUNR-
TopaMu. Mpununny-
ankHLe ycoeepwen-
CTBOBAHMA KOCRYNUCH
MOLHbIX BbICOKOBOILT-
HblX BBIXOHBIX KAcKa-
108, HENOCPEACTBEHHO
GopMnpyioumx LUIMM-
yripaEnetive dMeKTpo-
MOTOpaMK. 3Tu BbiXO-
N Abl TENeph CNOGOBHH

paorars  Hanpsxe-

HWEM BNnoTe A0 48 B.

azn HOBAN TEXHWKA W TEXHOAOIA

T LWKM Takxe 0BAHHON
Enhanced Capture/Compare Pulse Width Modulation (ECCP), a
EXOAHbIE KOMNAPATOPH!, NOMYAIOLLME CUTHAN O HACTOTE BpaLLE-
HIMS BNEKTPOMOTOROB OT AAT4MKOB XOMNA, BEINCMHEHS! Ypasnse-
MbiMK 1 ¢ GOnbwmMM rucTepeancom. Braroaaps aToMy yrpasne-
HUE YacTOTON © nyawed n
Gonee srwicokum KMNZL (http://ww1.microchip.com /downloads /en/
DeviceDoc/41294b, pdf}.

-, Freescale esinyctuna
;;o BUC FSAI5601 Konvponne-
* ~ pa uudpororo YM34 xnac-
> freescale™ [ v sympnony
semiconductor . www freescale,com/
files/dsp/doc/prod_brief/FSAB5601PB.pdf). Ona cnocotwa npe-
oBpasosare A0 6 KAHANOB BXOQHOTO LUQPOROrC AyanooHriana
(time division multiplexing - TDM, 125 24-bit lefl/right-justified,

16-bit nght-ustified ¢ wacToTami aCkpeTv3atyn o1 32 Ao 192
K13} & LUMM-CurHasibt YIDABNIEHIS, BHELHIAMM MOLHEIMM KIKOYe-

BeiMy p
AReTCH i
W caA3M, ] i

TH MOWWHBIX BLIXOMHbIX CTYNEHEH M TeM CaMbiM CHUIUTb HeNMHEeN-
bl MOKAXEHUS! 3BYKOBOrO CArHANA 0 ypOBHS Hitxe 0,01%  ah-
pexTusHO nuTalowero (veBage-
LIBHHMI YpOBEHb COBCTREHHLX LIYMOB Huxe -100 ). Ynpasnse-
Meilt N0 LikHE SPt AN {2C BCTPOEHRAIH LUGPOBOI perynsTop rpoM-
KOCTU 0fecneyneaeT auanasoH peryMpoBKA ypoBHs ot -36 no
+18 4B ¢ warom 1/8 ab kax OTAEALHO BHIGPAHHOTO, T2k 1 Boex 6
KaHanos,

91O HOBOH fB-

Analog Devices ADAU1513 - IMC abi-

ANALOG xon#0ro kackaga MOULHOro AByXKaHansHO-
DEVICES ro ¥YM3Y xnacca D. dupma pexomerayer
ucnonb3o0earts ee BMecte ¢ MMC LWKM-wmo-

npynaTopa ADAVA201, Ho OHa yaoGHa 1 ANA apyrix MOSynATOPOR.
Copepxvt BXOOHOM Kackapn COrNACOBaHNA ypoBHel 1 opMupo-

Papwoxo66u 3/2007
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HOBAS TEXHWKA W TEXHOAOTW

BAHUA «MEPTROV 30H
KOMMYTUPYIOLMX UM-
NYALCHBX HaNpsiXeHvit
(koTopas neobxoanma
ANA NpepoTEpaweHus
TIPOTEKAHHA «CKBOHOrOn
TOKE 4epe3 BLIXOAHbE
TPAH3VCTOPb B MOMEHT!
X NepeKNIHena), ye-
THPE MDDl MOUHEIX KOM-
L nnemMeHTApHHX

- NMOS\PMOS kniove-
BHIX TPAH3MGTOPOB C CO-
NPOTMBAREHUEM B OTKPbI-
Tom cocTosHAn 0,25, .0,28 OM, CxeMst et 1 2auurt or
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™o Hon

v
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Hble BnOKM OGPAGOTKM CUPHANA BKAIUAIOT B CB6R KaK CTAHAAPT-

neperpyack Harpyaka
10 MOCTORDM Cxeme yepes BHY nepmro nopaaKka L1CIL2C2,
L3C3LAC4 (L = 10...20 Mk, C = 1,5...0,68 kD) Mput rapart-

¥ 6ac, mro-

KOMINeHCALMSA rPOMKOTOBOPHTEN, PACIMPEHUE CTepeobash 1

posarisom KNA>90% ADAU1513 1a Harpyake 4 Owma
MAKCUMANBHYIO MOLLKOCTS 23 BT, 8 OM - 14 BT. KoHCTpyKTHBHOE
x7x1 MM (http'//
www analog com/UploadedFiles/Data_Sheets/ADAU1513 paf)
BMC urpoBoro CHMHansHero apoyec-
u ANALOG copa (LCN) Analog Devices ADAU1401

DEVICES SigmsDSP® onrunainposaa ans npiivie-

. CP-48-

P
naos P (Of
ROUND Mobe FiLTER

E
i
3
§

RYsTAL

el f

PO

2cxynes
waos ] sl
ey
Sear

Ean.
o RES Y]

aBIL SwIPS.
aupiG PROCESSER Core
40mc DELAY MEMORY.

FOUTOUTIT MATOX

1T £ g
ke ghe oo
JLFRDS N R A
i W

Fo oo

Ap ), TaK 4 noa 3a-
R, BarpySKa NpOrpaAMMHX 5n0Kos BNONIRETCR Yeopea GO
wan SPI® Mpor pammos © yAOGHbM Fp;

g
wntepdeliicom Nporpammnsie BAOKK MoK BKKDYEHAM (MHULMBIN-
33UMM) MOXHO 3BrpYXATb KaK C BHEWNErO YCTPOACTEa, TaK 1 8

HEHNS 8 cucte-
MaX, TeNeau3opax, AOMAWHNX KUHOTEaTpax, cwnleHux MOHUTO-
pax kpoccosepax u npymx ayavocucremax Ona Bkoyaer B cebs

aucn 50 MIPS, aga T-A
AUfc nMNaMMuecKMM JAnanasoHom 100 A6 1 versipe ¥-A LA ¢
AVHEMU4ECKUM AnanagoHom 104 aB. ALN 1 LIAM B «CKe03HOM»
KaHane OT aHanorosLIX BXOAOB A0 2HANOroBhIX BLIX0ACE oGecie-
4BAIOT IMHAMAYECKUT QMANAZ0H He MeHee 98,5 B Mporpamu-

pexume - 3 EEPROM. Nurakue aHanorosoi <actn
ven

3.3B/50 WA, # 1,8 B/40 MA
Hue - 48 WLAFPC. paboymx m patyp ot
-40°C no +105°C w rabaputamu 7 x 9 x 1,6 mu (http-//
www.analog com/UploadedFiles/Data_Sheets/ADAU1401 paf).

Burr Brown (uine noapasaenetive Texas Instruments) no-
HtU c Wotfson HO-
Buie S/PDIF ¥

onHe-

Papuoxobbu 3 /2007



DXUTTEPA BHYTDEHHUMU

Low-Jitter 24-Bit, 96-kHz

= HOBAGT rXrl'/lK‘\ Y TEXHOAOTWA

ana ¥ Ha Cnyx 4acTu
38yKOROrD \WMBB05 onmeaer napasuTHOe ApOXE-

s,pn“: Recewer NOrO CpeAHeKBAApaTMEC-

XOro yposks He Gonee 50 e,
470 B 4...6 pas MeHbWe, yem
Y BHINYCKAIUUXCA @Hano-
2 to8 Burr Brown DIR9001
DPACNOIHAST BXOMHOY OT-
HaN C 4ACTOTAMK AUCKDE-
Tu3auvu ot 28 Aa 108 KMy
pa3pnAKOCTLI0 24 1 COOT-
s6TCTBYET Tpe6oBaHMAM CTaHaapros [EC60958-3, JEITA CPR-
1205, AES3, EBUtech3250 BunyCkaercs & kopryce 28-pin
TSSOP o uere $1,95 (http://focus ti com/lit/ds/symiink/
¢irg001 p).

Wolfson WM8805 ss-

(VAVAN OISO ey, o

microelectronics Ly rpeﬁoﬂamm o

60958-3, AES3 1 p: c16...

HHMM 1 qacroraw AauckpeTvaauuu ot 32 ao 192 Ky, E omwwre
oF Apyrx S/PDIF NpUemMHMKoR Ha 0cHoBe (DAY, CARBAROWMX
LKUTTED TONLKO C HACTOTamy BBwe 10 Iy (T € HeaddexTUBHHX

H1e HaumHan ¢ wactoTel 100 'y u noaTomy oGecneyueaer Gonee
TOYHYIO 3BYKONepenayy. Kpome Toro, oxa vmeer 8 Bxopnos, 4To

MHOr ayavo-
OUCTEM PEXUMbI MAKDOGKEM MOKHO JAMIABATS KAK 8 YNDOLLEH-
Hom BapuanTe {(HARDWARE CONTROL MODE) 6es Heo6xoam-
MOCTU BHELUHYX KOMAK[, MUKDOKOHTDONAEPE, TaK 11 B ONHOM BaA-
puanTe (SOFTWARE CONTROL MODE] C ynpasnenvem acemu
Gynkuusmia Buinyckaetcs e kopnyce 28-pin SSOP no uene $6,8
(http:/ /www wolfsonmicro com/uploads/documents/en/
WMBB05_Rev4 0 pdf) n vMeer sapnaHT C ORHOKAHANBHHM BX0-
nom WMBB04.

Ay,

pAANOTO YeM-
noHa Mvpa. OY TSH300 (http //www.st com/
stonhine /products/iterature /cis/11606/tsh300 pdf)
MMET DEKOPANHO HASKYID CTIeKTDANBHYID NNOT-

T T DT T
- \ i I
> AY fies
s s mansrn
ouT i} [Bvee 0TV T
we A LR
N -IN AW I
wocTs JAC coberaen- oo STRNI)

HLX WYMOE - 0,65 HB/
VFu. CKOppeKTUpoBaH-
Heifl 30 Ku>5, on 06na-
NAET NONOCOR eAnH-
HOro ycunenmus 1 [Ty
{Ku=5 na vacrote 200
MIL) 1 CKOpPOCTLIO M3-
MEHEHUA BLIXDAHOrO

Galn (48)

230 B/mKe.
BuIXOAHOM kackan Bec:
Ma MOWHBIT - BCE Napa-
MeTpH CheunduumMpo-
BaHk H2 Harpyske Ao
100 Om, 2 makcumans-
it BUIXOAHOM TOK AOCTUrAET 70 MA. HANDRKEHUE CMEUIenA Hyna
0,5 MB, BX0AHOM TOK 30 MKA, nuTanme 4,5 . 5,5 B 15 MA, KOHCT-
PyKTMBHOE uChonHenue SO8 n SOT23-5L.

Peregrine Semiconductor
// Peregrine

(http://www.psemi com) aroHcH-
Semiconductor

o -ty s
Vinc k¥

posana UMC pasMouaCTOTHMIX
kniowed PE42551 (http-//
www.psemi com/pdf/datasheets;
pe42551ds pdf) u PEA26SS (hitp./
/www.psemi com/content/
products/broadband/
broadband_pe42665 himl}, cne-
LUGMUMPOERHH bl YRCTOTHAIA AV-
ANa30H KOTOPLIX NPOCTUPAETCA OT
MOCTORHHOrG TOKA A0 B TTu. OHn
C YCTIEXOM MOTYT JaMEHUTH MeXa-

Papmoxottu 3/2007




HOBASH TEXHIVIKA W TEXHOAOT Y
HMNECKME pefie 1 pIN-Anoasl. PaBoTan C 8BXOAHOH MOLLHOCTLIO A0
+34 pBm (1 aB komnpeccun Ha 6 ITU) u naxe +50 abm (1IP3),
OHu 0BecneunsaleT NOTEPK B CTKPLITOM COCTORHMM He Gonee 0,9
AB ¥ NapasnTHOE NPOHVKaHWE B 3aKpLITOM - He Mexee -21 A6 (=6

e ey

raeman ontosan uena $5,5 (http: //medla ﬁeescale cnm/
phoenix.zhtmI?¢=196520&p=17101-
newsArticie&|D=978057&ighlight=).

ABTOpbI ¥ PEABKLMN PAAVIOCXEMOTEXHUIECKUX UARAHHT HaC-

Tuw). MowrocTe: exopa CTRL Hyne- 1O
Bas, Tk UMC BLINONHEHY N0 ycoaepweHCTBOEaHHUM KMON-tex-  mu Ceg3aHO 310,
HONQTUAN, Tipn auTanHna 5

B PE42551 novpebnser oK He Bonee 20 wrA MNpouecc
UltraCMOS™ siensieTcs 3anaTeHTOBaHHON moandukauneil usse-
CTHOA TexHonoTuu Silicon-On-insulator (SOI), B KOTOPOH pons

(insulator) anoxka. Cne-
LMaNMCTE Peregnine yGexaeh, 470 UtraCMOS™ uMeer pss npe-
MMYLLIECTS Nepen KOHKYPUpyIoLLMMY CBY TexHonorvsmn Gas n
SiGe BICMOS (http.//www psemi.com/pdt/sell_sheet/2007/
2007_ss_broadband_73-0014-03 pdf). dupme Takxe yaanock
©03AaTh KN PE42742 € 4aCcTOTHHM ANManasoHom ao 3 MMy, cno-
cOBHuIli paBoTaTs 80061 663 HANPAXEHUS NUTaHMS (Unpowered
operation}. MpasAa, NOTEpH OTKPLITOrD KINCHA B TAKOM PEXvME
yBenuumBaloTcs A0 2,2 A6 Ha vactore 1 MTu, a

il o6mene cxeMHuMM dafina-

BepCuii nporpamMm, 5 KOTOprX COSJJaK)Tcﬁ EXeMbI 2 BO-8TOPbIX, ©

TeM, UTO M1 BKCNOPTE CXEMb! & FPAGUNECKUe (bl GONLLIH-
CTBO MPOTPaMM CO3AAET G/MLIKOM TOHKKE NMHWM, KOTOpbIE AP
MaCcWTaBUPOBAHIM MOrYT NPOCTO «HCHEBHYTL» MW (PEBPATUTL-
A B «3aayBpUHLI. chosarb Xe CXemul He B Greuvanoix pe-

rpamMax BeKTopHO Fpa@w(w {Takux, nanpumep, kak Corel Draw
v Adobe Iliustrator) - 3aKsTHE AOBONLHO TPYAOEMKOE. 3aech
3ameTUTs, 4To cxems p
dopmate X 6ea finas-
HOCTW NMHKFA, 4TO NONDXMTENLHO CKA3LIBAETCH HA KBYECTBE HX
u:oSpaxeuuq B XyPHANAX U KHWrax. Onna wa npurpaMM paspa-
GoTarHux ann wx 8

sxoaNan A0 24 ABM.
i MCNONHEHS! B 20-BHEOAHOM Kopnyce QFN 4x4 Mu.
Uenyio «sewHoCTsn - 20 et
*, CMOXET aaTOHOMHD paboTars ot

% d
P o~ OAHOW ankanwHowol GaTapenkn
>*freescale~ ..

Kmo-

BEKTOPHOM dOpMaTe, Hasmsaerm XClrcuIt (http.//

itdesi i himl). 3701 npoexr uc-
XOAHO 3aayman kak Gecrnnathbin (GNU), HO cHavyana paspabarel-
gancq noa OC Linux, B HACTORE. 8PEMA €CTL eTO BApUaHTLI 1
roa Windows. Coaianne cxemsi B XCircuit 1k xe NpocTo, kak v B

nnargopmu ZigBee® Platform in

TwRx
Swilcis

Package™ (PiP) ¢upmsl Freescale Semiconductor C yristpama-
neIM aHepr fanc-grid
array (LGA, 3aHumaer 95 x 9 5 mu Ha NeyaTHol nate) cepuu
MC1322x Ccopepxar 32-paspaabiii MUKPOKCHTRONEP C TAKTOROM
qacmmn A0 26 MIu, IEEE 802.15 4-COBMECTMMBIA MWKDOMOWL-

2,41Tu), cor) paavo-
RacTDTHble anemenTer (balun), A80MHON 12-paapraneii ALY, O3Y/
N3Y/¢now-namsTs, & Takke Cxemy fOCTYNa No naponio Cneyu-
ansHsif pexum TurboLink NO3SONSIeT YBEAWSMTH (ApONYCK-
Hylo CnocoBHOCTs Ha nopsaok (o 2 MBuT B cekynay) no
CpPaBHEHUID CO CTAHAAPTHHIM Ans ZigBee® (IEEE 802.15 4),
COXpaKan NONHYIO COBMECTIMOCTb G NOCReAHNM. [1peancna-

CXEMHBIX NPOTPaNMM BHANIN3A ANEKTPOHHLIX CXEM (Ta-
Kkux, kak Microcap, Electronics Workbench, OrCAD u 1.n.) Bel

P

e Y-

e XOfroyit

S
161p; BNeMeHT 13 0 chucka Ano-
BONLHO

HOB&!
MU B6l MOXETE Npn HEOBXOAUMOCTH Camu), BuTerBaere v pas-
MeLaeTe ero MHIWKON B TPeOYEeMOe MECTO CXEMBI, A 38TEM He-
MWK wm
WinHaMn cxemsl. M cxe-
MY MOXHO COXPaHMTL & BEKTOPHMI POPMAT, NPUHSTEI B Mana-
TenbCkom nene 3a cranmapr - Post Script (paciumperse daiina
] output 3

‘Povi Sty MM&  PagEdy; 1 1schematic W 0 subcwcuits
testl]
Page lahel: [Page 3

Plenee. novty_|

Apply

Seale: T Apply J
Width: Be7in Apply
Height: Avply
Ovientation”  Landscape W Autosie

Mode: Full Page Sizes Apply

Cancet
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* pS), NOHSTHLIN BCEM NPOrPaMmanm BEPCTKA XypHaN0B U KHM.
[pOrpaMma yMeeT COXpa STy CXeMy 1 8 Cxembilt daiin - SPICE
netlist {paclimperue *.Spc), ANA Herc B MeHK COXPAHEHNA npe-
Ayemorpena komanaa Netlist->Write Spice, Ho & 310M cnydae
SpICE-NEPAMETPH BNEMEHTOB CXeMBl PUAETCA BBOAUTH AONOA-
HuTENLHO Ewe OAHA NONOXUTENBHAR CCOGEHHOCTD - BOIMOX-
HOCTb COXPAHEHWA CXEMHOTC daina B GOPMare, NOHATHOM
NPOrpaMMaM Pa3BOAKM NEYATHBIX NNAT, AIA 4ErO NPEAYCMOT-
peHa komaHpa mekio Netlist->Write pcb. Wncrannsroper pas-
Hbix BEPOHiA XCIFGUIL 1 BUBNMOTEKM KOMIOHEHTOB MOXHO CKa-
4aTh GO CTpanuus http //opencircuitdesign.com/xcircuit/
downioad.html, & 104POGHOE OnucaKke (help) no anpecy nnp /

ak-
xe CTpakuaka caita hitp.//xcircuit.ece mu edu/guudschem/
goodschem htmi, Ha KOTOROW B CXATOM, HO XOPOLWO

Rewunaver.
=

P4

" v nao6opor,
paccwmaan’ TensHoe
" newariue Karylul(m “Hg {obi BLITpS
Tene, , Tp W i
KacKkag, AILIME CXeMbl Ha OY, T W GunsTps.
Axeiimc N.ToHu pa:paﬁumn LensIi pAA yako cre-
p ans  Moge-
B‘( L] CB"I i 8 uHXe-

HepHOh n nmSuvenucxou npakTuke. Ha ero caitre
www.toneseftware.com gocTynHo 6onee fECATU Takux

csoboano NpOrpamMm, yHxumo-
HanbHO 3 Hux «Elsiew ANA pace
“esa

2 st R Vo st b2 e

o B oo T |
[ECTCACTCES

B2HHOM (HOPME PACCKAZAHO, KAK HAJIO, ¥ KaK HE HaA0 PUCORATH

Tpu aToM nasect-
HbIX HAIWWM pagroniobuTensm Co cTaxem asTopos - Mayns Xopo-
BuLa U Bundunaa Xunna («The Art of 2nd Edttion,

c
uvsiMu no BatTepsopTy. Beccenio, Mayccy, Kayapy, Hebuinery.
Mpn aHanvae GMALTOS IPOFPamMMa BBTOMATMECKM CTPONT (G Bbl-
COKUM rpad K0ag-
nepepasu, o6p 3aTYXAHWS, rp Bpeme-
Hl aanep)KKM KCBH, BX0AHOr0 4 BLIXOAHOIC UMNERAHCOB ¥ T.0.
Ecn pacver xap ¢mnbTpa C

i y HAC noa y

HeBonwan (296 KB B apxuse
http //www.tech-systems-
fabs com/electronic_design zip) k
He TPe6YIOWAs MHCTANNALMU NPe-
rpamma Dynamic’s Schem V1,1
Pobepta flaooTa - Xopouwui Kank-

3HANEHMIA €70 10 MeTopy Mone Kap-
no BecbMa yno6Ha v HArMSAHA GYHKUMS HACTPOMKM GuALTPA,
KOrA@ C MOMOLLBI «MbilLin» MOXHO OHEHE OnEpaTNEHO UaMERHTL
NONOCY NPONYCKAHMS K (U} CPREAHIOI HACTOTY (4ACTOTY Cpesa),
N'pW 3TOM ByyT ABTOMATANECKI NEPECHITAHN 1 SHAVEHIR Gne-

T

petrd™ tuter?Hosen

" teato
S 8 Bk 4

R
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HOBAY TEXHWKA Y TEXHOACT U
mentor GunbTpa Nporpamma nossonset awsecty a0 10 rpagu-
KOB Pa3nuHbX GURLTPOB B OAHOM OKHE ANR X HAFNIAHOTD CpaB~

Tipexae BCEro 370 nPOgECCHOHANBHLI Npuemmuk EMS10
¢upMu «Rohde&Schwarz» (www.rohde-schwarz.com), paco-

Henvts L nocrynwa ey, Taowi 8 07 9 Kl 0 32 MMy, On 0Bnanaer npe-
sepoun (AKCTannATop OKoA0 5 ME), KoTopan uveer 84 xap , WHpOKAM av-
Hoe Orp: GUILTDH HE MOTYT BT Bilue:

7-ro nopnka B npD@eccwonanhHou sepCuy, Kotopast crouT 175
USD, MOXHO PaCCMTHBATS BrAbTPb A0 42 AOpsAKaE! OCTANbHLE
Aporpammil oT «Tone Softwares BecnnartHel (MHCTANNATOP.! - OT
1,5 80 1,7 M6) Cpeau HuX MOXHO OTMeTHTS. «SVCfilters - npo-
rpamMa s pacueta u ananuaa GHY u OB Ha anementax co

panom ans ;

C1or=5 (oo STMifz Chodyehatt Ape0 044 0B

el e

"’?’2”{«’»;

41 - &

i oo 1 o R ]
o 0[] B
Ittt Highlight entry

(riic

=) | e stoss g toteoigngp o be e on sochsaase
5o 3 Commerty s 10 Kheets “Githms” or
oAt s on s S5

e
e o
e Here1s a ned 52t o 10 ey Morar

oo
e e

Vst

pad
«Helical» - ann
pacuera & Ha ocHOBE peso-
HaTopos na YKB annaparypbi; «Diplexer, - ANA CO3ARHMR Cym-
masopos v pasersuvenell no cTpykType DHY-GBY wnn ND-
1Q>; «ClassEn - nporpasua pacwera BY younuteneii MouiHoc-
vor knacca E.

aNB30HOM 1 MOLLHOR CUCTEMOI DSP B 3TOM NONHOCTHIO LgPO-
BOM NPUEMHVIKE CTHEN C ZHTEHH b NDOXORAT LNk IpeasapUTEs-
HOP CenexuAw, COCTORWLIE M3 ommyTapyeN OHA 1 BB u x

, @ 3arem wa AL, rae
KONBepmpyeTcR B UngpoBYI0 QOpMy v MOARETCR ANS DanbHel-

B 6nok DSP BBNOA-
HﬁETCﬂ c

Hbiv MO Takan KOHUENUMS NOCTPCEHNA NpeanonaraeT cneayio-
LIME NPEMMYLLECTRA YPEIBHUANHO BHCOKYIO CKOPOCTH CKAHMPO-
B2 (10 34 TTu/C i 600000 Kananos/c (1)), oTCyTeTaMe 3ep-
KaneHex NOMeX, $hasosbix mymos ¥ MHTEPGEPEHUMOHHEIX NOMEX

OT MeCTHLIX reTep i#; BCOKYIQ i n

many na-

TaHus, BONbLIOH CPOK CRYXGH M3-3a MANOro KONM4YECTEA, TaK Ha-
QcHoBHsIe 8]

Ku EMS10. 1 y; TOuKa nep ato-

POO NOPAAK >70 ABM (B PEXAME MaNLX UCKAXEHNI) M >50 ABM
(B HOPMaNLHOM PEXUME), TOHKE IBPECEueHUs TPETLErD NOpSAKE
>30 ABM (B peXuMeE MANLIX HCKAXEHNI) 1 >20 ABM (8 HOpPMaNb-
HOM pEXMME); 4yBCTBUTENLHOCTL <0,25 MkB (e pexime CW. no-
noca 400 Fu, SINAD=10 0B}, pexumst nemopynauan AM, FM,
PM, PULSE, 1/Q, USB, LSB, CW, SB, 30 nepexiiouaembix ditnb-
TPOB OCHOBKOI Cerexuk OT 100 Ty a0 10 My € KOBdgMumenTa-
MV IDAMOYTORLHOCTH (-3 A6 . -60 AB) <1 1,6 (unbTpsl o7 10 'y
A0 5Mru) n <1 1.3 (¢unbtp 10 M u), AMaN230H UBMEPEHHS YPOB-
Heit BXOAHEIX CUrHan08 OT -30 ABMKB a0 +130 ABMKB (1) ¢ pagpe-
wernem 0,1 16

I -
Criixamu, Onpenenembmi Ha I’\pOI’paMMHUM ypOB-

He) D10 TaK HagmEaeMii «OTKpHITHIA IpoeKT» (http:hpsdr.org),
B KOTOPOM YK€ y4aCTByioT Gosiee 600 wenosex. Cpean Hix MOXHO
Ha3BATL TAKX IHTYaMACTOB SDR Kak Palt Akgepcor (WBETPU),
C1us Bun (N7HPR), ®un Koswhrron (N8VB), Puk XamGau
(W2GPS), ®un XapMan (VKBAPH), Naitn [xoncar (KK7P), Y-
pix Por(NIUL), Buan Tpoicn (KDSTFD) 1 ap Vaen Gpyeryproi
oxemu 0 HPSDR nopoGHa npuem-
Hiky EMS10, T.€. BXOpHbE cUrHanbl 50 30 M B pexvivie npuena

cpene
paseusathce npoekt «Software Defined Radio
{SDR}», niony cefuac HoBoe
«High Performance Software Deﬂned Radios (Bu-

Tema mpueNonepeaou yerpoiicrs,
TOP.I;

ypcnne (SDRY, ¢ Kax-
ABIM rOROM CTBHOBMTCH -ce Gcnae nonynﬁpncu B cpane pas-

8 <Py © nOMOULLI0 AU
LTC2208, aarem 16 6rossih uibpoBOV noToKk 06pataTupaeTon
Aanbwe. 8 PEXVNME Nepe/adu 8Ce NPOMOXOBMT HaoBopor, cgop-

HE TONLKO

wnx CpeACTE casan. ¥ NpOGeCCUOHANOE 31O swsaano‘ pexae
BCErO, TeM, 4TO PANOKAHENL! CTAHOBATOR COCTABHBIMM HACTAMM
CROXHEIX, MHOTOGYHKUMOHB/IbHBIX CETel Nepeaau FanHbx. U apn
MOCTPOHAN TaKVX CETEM C NOMOLLLIO YCTEpeBLISR yaKoCheLna-

i Ypbl CBA3N MMETb AENO G Or-
POMHOIA HOMEHKNATYPOR BTUX Wanenwit, a 7o u paspabarweath
HOBYIO CrIeUMANYaNPOBAHHYI0 TEXHVKY. MOBTOMY CEANAC BO MHO-
UX PASBUTBIX CTPAHEX BBINCAHAIOTCS MHOOMUINMBDAHNE MPOEK-
Thi 110 CO3AANHMIO YHUBEPCANLHLIX CPEACTE CBR3H, y KOTOPHIX MHO-
TFOGYHKLMOHANEHOCTE PELIENACH Bbl HA NIPOrPAMMHOM yposHe Btn
TpeBOoBAHKA KaK HEeMb3R nyywe BHNONKAIDTCA B SOR (Software
Defined Radio} cBA3HOM annapaType. CerofiHs Msi 3HaKOMIM uu-
TATENS C TPEMSA TAKMMA K3RENVIMU

noTok B aHANOroByl0

$opmy B LLAMe, @ 3aTeM CeneKTUPYETCR, YCUNMBAETCS A HEO-

X0mwOR BY MOWHOCTH U NORACTCA & anTerHy Mpoext HPSDR
KaK «OTp B

B0 BHANHT, HTO UX MOXHO CSOGOAHD HCNOMLAOBATE ANtA moﬁux
UENe M3yNaTh, Ynyuiuarh v pacnpoCTpaaTy

Esponedicxuii npoext SDR vpaxcu-

Bepa, OCHOBATENeM H NPOAOAXATENEM

A_D_AT xoToporo sBnsetcs Xawc 3aup

(HBICBU), nonyswn passuTue & npo-

exve <ADAT» - All Digital Amateur

(www.adat.ch). " B pamKkax 31oro

npoekTa ADT-200A o1 SDR

TeM, 410 AL 1 LIAT & Hem paBioTaioT HeroCpeACTERHHO C CHTHa-

Papuoxottu 3/2007



nawu KB f1anasonos, a & SDR TpaHCHBepax BX0aHbE (BUIX0A-
HbiE) CUTHabI NPOXOAMIK oGuqHue ANA GHANOTOBLIX MpHeMOne-

pena 0 (3) N4 B HECATKOB
Xt (0Bein0 16. 25, 32 1 m) ADT-200A kmeer Cneayioume
ocHoBHbE 4 e ye-

TAHOBKOI HACTOTH W BUAA MOQYAFLIM, BCTPOEKHLIA LMBPOBOT

MErHUTOGOH C AlwlreﬂbHUETbIU 3anMck 0o 60 MUH; HECKONBKO
il S-me

C B03MOXHOCTEI0 mzmepem MaLX CUFHANOS OT ST; AL

GyHKUKOHMpOBaHus Ha VHF u UHF npu noaknioueHun coorser-

npu-
emnwka: Avana3oH vactot 10 kM. 30 ML, paspetlienvie o Hac-
1ote 1 Fy; sysCTBUTENSHOCTS 0,03 MKB (SINAD=0 AE) vny 0,1
MKB (SINAD=10 A), Touka nepeceneHn 8Toporo nopsiaxa >60
ABM; TpeTbero nopsaxa >23 ABM; AMHAMUMECKW QUaNasoH No

>112 a6 ) Mepenar-
SUKE. BUIXOAHAR Mou.wocm 0,1. 50Bm; posem, TEPMOHMNK <-| 60
aB; 70 nB;

paBouMx GOKOBLIX 100G 5 UaNyaewom Crane >80 1B; vmrep-

<-40 n6

3paercs € 1996 rona.

HBYHHO-TEXHUMECKMIA Xy PHaT

"JAEKTPOHHbIEe
KOMMOHEHTbI
U cucTembl"

CHnpalig NIt A 03 2007 10 8

OdbopMnenve noankcKy
B Ykpanne:
» B NOGOM OTAEABHAY CBA3M NO KaTanory
I “Npeca” {nofancrod ipexc 40633)
+ 4EDE3 KyPLEPCKME CYKObl 0CTABKK"
- "Cammut’ {uHgexc 12342)
- "KSS" (uipexe 10403)
- ‘Wner" (unzekc 10236)
* Yepe3 PenaKLM
- 110 e-mail: ekis@vdmars kiev ua
- Ha web-canTe www ekis.kiev ua
{ron0sas noanMcKa - 54 rpH )
B8 Poccau:
« B NIGGOM OTACABHIM CBA3M NO KaTanory
*Moura Poccus™ (nonucHoi utgexc 62047)
* yepea pegasumto 3KuC:
ekis@vadmars kigv.ua, www ekis.kiev.ua
(rofoBan noAnucka - 840 py6.)
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Ty SHIGOPE CXEMbl CBOETO NAaMn0s-
ro YM3Y YuM pe fixorep nocrapancs
YHECTS KaK MINIOCH, TaK U MUHYCHI TOFO A

MHOPO pewenua Tproas no c

o Yo s

2007+ MAZEG * 15705 G xumes W howssiis
121 HA ABTOMBTHYECKOE, IPU-EM pasAans-
HOe Anst Kaxoii namnbl (R17C6, R18CT Ha
prc.3) OcHOBaRMEM ANA TAKOTO peWeHNA

NEHTOAAMYU MMEIOT MEHbWEE YCHIIBHUE, HO
¥ MeHbluee BHYTPEHHEE COnpOT/BAeHNE
Nepsoe Tpebyer 6ONbWEro yonnenus
PEABAPMTENLHBIX KACKAROE (4TO B APUH-
UVINE HE CAMUWIKOM GROXHas 33Aa4a), 2 BTO-

ToyHoro noabopa
namn, a Takke Gonee U Mexee 4acTon

CXeMbl (HASOMHBEPCHBIX KACKA0B NPUBO-
AUT K HECUMMETPUMHOMY OrPaHUNEHUIO
n

NPAMOM BHIXOAAX AAXE B CNYHaE NASaNL-
HO¥ IPOTUBOGABHOCTI NPV MBNbIX U CPEZ-
T

KOHTRONS 1
MOB NPK WX CTEPEHNK

HiX ‘akofi «ne-

MOB 11 XapaKTeP1CTVK NaMN ABYXTAKTHOrO
Kackana ¢ TOPOMAANbHLIM BHIXOAHBIM

poe - BnaronpuaTHe Ha yRys-
WEHNN SEMAGIPOBAHIR BEIXORHOTD TRAHC-
$opMaTopa Pelawyum 10B0A0M 8
71073y BHIGOPa ABYXTAKTHOTD KACKAAA Ha
TPMOAX CTAN TOT GaKT, 4TO B CIIEKTpE rap-

POM KpH . wem c LL-
06pa3sHbiM). PEX1M N1aMN SIXOHOrO Kac-
Kana no NOCTOSHHOMy ToKy: Ua=271

13=67 MA (pexum knacca Al), Uk=80 B.
TpeABHXOAHOR KACKAR OBINHO SBRETCH

peKac orp: ocobero

NIeH UIMEHHO ANA TPHORKOO NOCRERYIOLLE-
1O BBIXOAHOIO KACKAAA, T K BRMAY MANOFO
KO3AMLMENTE yCHnGHNR O TpebyeT no-
BAILLGHHOTO BXOAHOO HANPSXENVS Ha CBO-
VX YNPABAAIOWWX CeTKaX B Casam ¢ 3TMM
B AGHHOM CNy-ae NPEeMBbIXOBHON KacKaa
(V2A, V2B) TaloKe BHONHEH (10 Creme Cum-

o

MOHVK Tpvona (pic. 1) aHauM-

Tnode

7 et

2 3 s
— Py (W]

Penthode

2 3 T
—> P W)

MOt ABNAGTCA YETHAR BTOPas rapMOHKKA
G2 Npw rOPA3AD MeHble HeueTHON Tpe-
Teit d3, 8 TO BpemA KaK y neHtoaa (gHc. 2)
NPV NOBBILIEHNHK MOLYHOCTH BEINANMBACT-
ON TPETHR rApMORUKA YuWTLIBES, 4TO 8
[DBYXTAKTHOM BBXOMIHOM KaCKafe HeTHbie
nawn s
HOY CTeNEHM KOMIBHCUPYIOTCH, HETPYAHO
CAERATH BYEOA © TOM, 4TO OBLEKTMEHD
Hanbonee NMHENMLIM N CROEH NPUpo-
Ae» SIBNSETCH ABYXTAKTHAIN BAPHAHT HE
vpvoaax. B oTHOWEHAM XyAwero KM Tpu-
OB M0 CPABHEHMIO C NEHTOAGMY aBTOp
oTMeyaer, 4To uwdpa KMNf=53%, npuao-
LVMES B CNPABOYHKKAX ANS [ABYXTATKTHO-
O Kackaaa Ha nonynApHeIX EL34, neicten-
TEMBHO NYULLE, YEM TUNOBLIA ANS TPUOAOE
KI/1=35%. HO OHa NpNBOLATCS TONBKO ANA
@HORHOI UEN, @ ECIM YHECTL eWe U pac-
CevsaHne GHepriu KA BTOPOV CeTke, TO
KNA nenronos Bynet saMerHo NoanCpyeH
O peanshuix 42%, 4TO YXe NpakTuieckm
HECYLLIECTBEHHO OT/MMEETCH OT TPUOAHBIX
35% B 42Tyl CxeMb) CMEWeHNS ynpas s-
101eM CeTKU BHXOAHOTO Kackapa suibop

n Ho

o cob6-

2i0v

V- ecoss Ly
Vousccsz P,
a2 enst )

Papuoxotu 3,/2007
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80rO HanpskeHus (cpen-
HEKBAJPATUNECKOR BHavE-
Hue) BopHo# Kackag Ha
VIA, V1B no

cxeme audepeHLMans-
HOro ycunurens Ero nocT-
poerue obecnesusaer
RPOTMBOGASHOCTL HANp-
XeHuir Ha aHopax V1A,
V1B, a nuTakve Katonos
ot

- DARDKEC!

BH1N, V3 5H|SC BuxnmaveanI no3so-
NFIET 9AMBIKATE WAK PASMEIKATS LENb 06~
weit 00C ray6unoi 9,5 AB, uTo AaeT Bo3-
MOXHOCTH H CRYX BLIGPATS HANGONee npu-
eMNEMOe AR BALLUX aKYCTIAK 1 ylwedi 3By-
yanue. MakcuMansHas BhIxOAHAR MW
HOCTb yonnuTens 9,5 Br, 8 oCTauHbe na-
pameTpb NpuBEOEHs! “epes sHaK apotu
COOTBETCTBEHHO ANA pexuma Bea/c obwen
00C: uyecTanTemsHoCTS 200/600 MB, Bt~

OTPUUBTENbHOI NOASPHO-
cv (-50 B) wabaenser ot
HEOOXOAMMOCTY NpUMEre-
HUS IWHAX Pa3genITENL-

LiMM KETOAHbIM pE3UCTOPOM RY. BOHYCOM
TAKOrO CXEMHOTO EWeHWs SBRAeTcs ToT
dakr, 4T0 Bnaropaps NPoTMBOGAZHOCTU

HBiX xak &
CCHOBHOR CUrHansHoM
BETBU MEXay perynsto-
pOM rpomkocTi P1 m yn-
paBnsiowedt cetkoii VB,
TaK M B uenv obuieit OOC
R3R2C1 wa cetky VIA. ¥
MIONHOW CHMMETDIH BCEX
KACKAAOE MO AHOAHBIM L&~
NAM ECTH M ELLIE OAHO IONOXUTENLHOE Ka-
YECTRO - XOPOWaR

XomHOe 2,3/0,8 Owm; pabo-
uwni guanadow wactor 20 My..27 «u/12
Ty . 64 kFuy; KOSGGUUNEHT rAPMOHUK
0,3%/0,15%, ypomene COBCTBEHHBIX Wiy
MOB -72/-82 1B («Elektor Electronics» Ne6/
2007, ¢.38-44)

Wpeneyul NoBUPCKH Npeanoxmn cxe-
my YM34 mowwocteio 100 Br ¢ Baixoa-
MM KBCK3fOM H3 HENOPOrvX MOLLHBIX

noneesix
(puc.5) BxoaHOV curHan wepes pasnent-
TensHui Konpencatop C7 ¥ NAacCuBHLI
®HY R24C5 nonanaet Ha 6asy TpaHanc-
Topa T10, obpasyiowero ¢ T11 anddepen-
uMansHbi YIT. TMTaH1e ueni SMUTTepoR

1 NOMeX BHOBHBIX AuTaKus,

“epea peauctop R31 of

7 O M yrpousa-

KaTOARDIX TC-
K08 V2A 1 V2B wa- vouan
e p RO OTCYTCTBYET B, CXEMA KOTOPOrO NpMBEaEHa

1 103TOMY HeT HeO6XomMMaCTH wykTpo-
sats ero

Kk Bnoky nna-

wa pic.d. CoTeROl U suixoavbe

POM. TBpUAHOE «aBTO-GUKCHPOBEHHDE»
CMeLLeHue 3TOTC KACKARA OT OTpULETE b~
HOFO UCTOuHMKA -50 B wepes peancrop RS
v or abwerc nposoaa vepea R10 ysen-
saeT IGGEKTUBHO HANDAXEHUE NUTa-
KR ATOTO KACKARA 1 6es

TopUI -

Hie, Grpmal Amphmo (hitp. /7
ww.amiphmo nl) Mepeeii - Tuna
SN1609 ¢ BTopuHLIMA 0OMOTKa-
My ha 230, 40 v 6,3 B, aea (ans
Crepeo) eTopeix - Tvna 3A524

OrpaHUyeHns PA3BNBAaTL Ha aHoAax V2 (T.e.
ceTkax V3) ao 70 B nepemenHoro ayko-

o6-
MoTKn 3545 OM OTevecTaere
awanoru ramn V1 6H2MI, V2

pa Ha CTa-
Gunnrpone DZ3 [Janee curnan noctyna-

Panuoxottu 3/2007



e Ha BT0pO AUgdepeHIMans-
it YNT #a tpaHaucopax
TET7TO C pesHCTHBHON HArpys-
ko# R19, R32 1 @KTUBHLIM reqe-
patopom Toka T4 B enu nura-
R SMUTTEOS. TO SBNeTen No-
BTOpUTENEM TOKE, PAIrPYXAI0-
wum T6 oT pacceneanns 1abb-
TOMHO# MOLUHOCTH (NOCKOALKY
HampsKEHUE KOMMEKTOP-3MHT-
Tep T6 npUMepHO BaEOE BN~
we, yemy T7, 70663 TO Ha Tpan-
anctope T6 swaenanacs Gk
MOWWHOCTL BaBOE BOnblLe, Hem
Ha T7, 4T0 NPUBOAUAO Bk K Ten-

ROBOY acKMMETDHN Kackana)
B ¥ kackag a

TpaHavcTopax T8, TI13
R26R25CECI 0fipasyioT Lenoy-

e RCA/SCH/SCL.

{4 ACOTIOSOMTICK  RO7IRXDT |
PAC\TIOSHOCP2  RCBTCK|
RC2/CCP1

RCSISDO
RCA/SOYSDA

Raan o
R e

Ky oBwei 0OC ro
MerHOMy TOKy [1NasHOE GeCLIGnIKOBO0E

v nepe-

i ero pabosero
TOKa. A NOCKO/IbKy TOK KONNekTopa T4 pac-

Tpar-
3uCTop T3 w Konkencatop C3, KoTophie &
NEPEBbI MOMEHT BDEMEHU OBECNE4UBAIOT

Mexay T8, T7
v vepes R19, R32 3agaer HauaibHiiii Tk
TpanaucTopoe T8, T13, T0 TéM camuim

3akpbiToe Tan

MArKOe ToKa

Papuoxotbu 3/2007
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32007 » marzec » 152180 QL wr e

ot 4 5.
¥ MOLUHEIX TPAH3NCTOPOB BEIXORHOTO KAC-
kana TprmMepom P1 ero npu Hanaxusea-
HUK YCTAHABRMBAIOT paBrbiM 50 MA Tpak-
aucTophi T12, T14 4epes peancrops R21-
R23, R35-R37 cnepst 3a TOKOM UCTOKOB
T8, T13 1 OrpaHAMBAIOT €50 MpH K 3. Ha-
FPY3KIA AN AHBIX HEWTATHBIX MIPEBLILIEHN-
six Kpome TOro, HanpsXeHue C KoNnekTo-
pa T12 vepes uenouky DARS nocTynaer Ha
Tpurrep-aawenxy T2T1, 3anupaioumi npn
fieperpyaKe KNIo4eBOW TAHBUCTOp T5, uTo
NPUEOAVT K NOCABAOBATENLHOMY 06ECTO-
4MBaHUI0 T4, TET7 W B KGHENHOM KTOrE -
T8T13. [lns 80CCTAHOBREHMS PaBOYero
PEXUMA NOCAE YCTPAHEHNA NPUHMHE fle-
perpysku 6yneT AOCTATONHO BLIKIIOUNTL/
B0 TS AUTasme. OpUrHHANEHSIM CXeM-
HbiM

wesermar: DAADKECT

BAseTCs
Lenoukw B0nsTOA06aBKM R14R18C2 Ann
o

NAKCOR0M LWNHE NMUTAHUS BXOAHONO 1 BTO-
pOro Kackasos, 310 NoaBonseT Gonee a-
EKTUBHO packaymBaTe TPaHIUCTOPH Bbi-
XOAHOrO Kackana (BEXOAHAR MOWHOCTE
yBenuuKBaETCA NpuMepHo Ha 25%) Ges
YMOLLHEHUS! CETEROMD BI0KE AUTANVR, Bul-
RAI0Wero nanpRxers ZAS+, ZAS- 50 B.
Tparancropsl T8, T13 v T3 (nocneann -
€ UeNLI0 TEPMOCTEBUAMAaNN peXuMOs
T8, T13) HEOBXOUMO YCTAHOBUTE Ha 06-
Ly 3 EKTMBHBI TENNOOTEOA M3 ATIOMM-
HMEBOro NUCTa MOWMOCTE YCURuTEnn
MOXHO yBenuuiTe A0 140 Br, €CAM B Bbi-
XORHOM KACKAJIE NPHMEH1TE TDAHBUCTOpL
IRF640, 2 HANPAXEHUE NNTAHIS NOBHCUTL
R0 «60 8 («Elektronika Praktyczna» Ne3/
2007, ¢ 42).

6-kananeweili YM3M (puc.6) Tomawa
SABROHCKM NpenHaIHaYEH ANA CACTEM A0~
MALLKEFQ KNHOTEATPa. COBCTREHHO yCunu-
TENM MOLHOCTY BbINOAHEHSI HA ABYX TPEX-
KananbHbix MMC YM3Y U3, U4 LM47828
TMMOBOM CXEME BKIIOYEHMS. HarpyaKa (aKy-
CTUHECKUE CHCTEMBI) NOAKNIOHAETCH K Bbl-
xofiam VIMC HenocpeacTeerHo (6ea pas-
LENUTENBHbIX HMEKTDOMNTHECKIX KOHAEH-
caropos) 4epea pagvemu OUT1-OUTE
6RAronaps TOMy, 4TO MPMMEHEHD ABYXIIO-
PSIPHOR AMTARVE OT HECTAGUAMINPOBRHHBX
eunpamuteneid B1C41-C44, B2C45-C48
6-KaHARLHSIA MPEQYCURMTENb C ANEKTPOH-
HbIM PerynaropoM rpomkoctv/Gananca
sunonHes na MMC U1 TDA7448
(STMicroelectronics) YnpasneHue ee GyH-
KUMU OCYWECTERETCR 10 Wine G, nos-
Kniouaemoit uepes pasbem ZL_UC k
nnare ynpasnenus (pic.7), Conepxalei
wukpokoHTponnep U1 PICT8F258 (ero
APOWNEKY MOXHO CKAYaTb CO CTpaHMUb
http //www.ep.com.pl/
“strona=down|oad.php&dz=2), KHONKA
ynpasnerra SW1-SW5 1 XKV WYS (2
CTpOKM No 16 3HakoB). KOHTpaCTHOCTE
XKW perynupyeTca notenuuomerpom
PR1. UK-npuemnuk iR tuna TSOP1736
NO3BONRET YNPABNATH PYHKUMAMM YCNM-
vens ¢ RC-5-ComecTuMoro nynera QY.
BoIX0AHAN MOLHOCT, YCTOWCTEa 6x20 BT,
PerynMpOBKa rpOMKOCTA 1 Banarca sinan-

»
0
<
-~
<
Hoix YM34 ¢ Hanpaxexvem nu-
c1 00 15 B pexomenayeT cxe-
. TaHus ao pex 1yeT Cxe
crezunise == DA BA5G) My Ha UMC BA5406 ¢upmbl
Pt > Rohm (pwc.B), kotopas 10 ero
K R2106 g4 4 851 MHEHUIO RBNHETCA OfiHOI U3 Ca-
) our] MbiX HAJI@XHbIX B CEOEM Kracce
[2%43 Taxkoe BKNKOHEHWE HECKCALKO OT-
X} [
roomistes (S O AMNEETER OT THOBOTO 1 OBeCnE-
06,810 YMBAET NpWU HANpPRXeHWK nuTa-
v o5y ] L ‘u Hanp! T
N = 4 wq?llmu s "8 0750012 B'a warpyake Co-
c2wmtsl T g i p 40ma
Py iz A 4 o1 0,8 no 4,5 BT cooraeTcTaeH-
7K T 9 1 M"m;(nﬂ HO. TOK, NOTPEGNSEMIi B pexi-
gy L e N ) 17;“‘ me nOKos, pasen 40 MA Koad-
o 8 100 Mxx168 of ST L= puuvtent younerus 45 ab abec-
NeYMBAET BLICOKYIO HYBCTBUTENL-
HaeTcs B avanasore 0..-79 g cwarom 1 HOCTb HanaxwsaHue He Tpebyerca, Bce
26 ! Ne3/2007,  BRGMEHTH MOXHO PAIMECTHTO HA MaKeT-
c.14:20 % HOM nnaTe pasvepani 45x50 Mm (Paguo»
B A SameHs! Ned 2007, ¢ 19).
wa cTpos w i , CXeMa KOTOPOro No-
KasaWa Ha puc.9, npesnoxeq Pukapaom
i Refauve  BEPFYHAOM 1 NpeaHaaHaYes ANA paco-
Tansistors W Me N Tol BMECTO MOBRILAIOLLETD TPaHCHOpMa-
TOpa B SNEXTPONPOMrPHEBAIUINX YCT-
BO 878 Siemens 68k 120 32 POVICTBAX € 3BYKOCHHMATENSIMM C NOA-
BCBEO Semens 68k 120 33 BAXHOH KaTyWKo# (MC) Kphtaveckam
(18DAMETOM TaKIX YCTPOVCTS RBIRETCH OT-
8836 Motorola 0ok 190 58 HOCHTEIbHbI YPOREHD LUYMOB, Afif CHIXE-
BL 640 Mowrola 56k 90 65 HIS KOTOpbiX B AGHHOM CIYEE NpUMeHe-
MPSA 66 National 82k 150 66 HO NapannentHoe BKIIOYEeHMe ABYX BuNo-
DSPHBIX TPAH3MCTOPOB CTPYKTYpPbI p-n-p
BCB36 Semens 56k 100 75 Conporvenenme peavcropa R4 3asncnT o1
BC 369 Philps 006 360 98 THN@ VCMOMb3yEMBIX TPAHIMCTOPOB 1 yka-
MPSA 56 Farchid 100k 180 100 3ano s ""g"’"‘e 1 Tamxe VK(““” u oTHO-
cuTenbHBI YPOBEHL WYMOB (npMMeYatie
2N4403 Matarala 120k 200 01 pesskuuu «PX» 8 NEpEONCTONHUKE, K CO-
BC 640 Phifps ok 60 T4 XaRGHIO0, HE YKaIaHa PAIMEPHOCT: 1 YC-
AT Tshba 20k 450 117 osus usmepens 370 semwsns). Kodg-
muvenT yonnerus ycTporicrea 19 .20 B
BC 2128 ON («AudioXpress» Ng6/2007, ¢ 54}.
Semcanductar 180k 300 12 JluneRHbIA npeaycanurens Nurepa
INGAD1 Philgs 00k 190 125 Buape (""i'"’) NPEAHASHANSH LA npu-
per p
BC 638 Philips kW0 126 FPOMKOGTA  Gananca GHCTEM JBYKOROC-
N300 Philips 100k 190 146 NpOW3BEREHWS BLICOKOH BEPHOCTH. ABCO-
2N3799 Motorala 206 400 1 NIOTHAS CUMMETPWR 1 OTCYTCTBUE 06paT-

G dt G o

BOIUB 28ASTO | MPSASS o
03

+12v OC
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=
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".Abl..l AKECT 2

-. e e -
H[[]TVEK H
HbX CBAged MOGTb I yrna nosopma ocvno-
Hgh-End. B (Kr<0,02% ( Ned/2007,
npy Usbix=3 B) ycunenve no Hanpaxenmio ¢ 200-202 *).
Ha 17 aB nea y AYX 3akpuitoix (sealed)

Kac-
Kona Ha TpavancTopax T1T3, T2T4,  sbi-
XOBHOM [BYXTAKTHBII 3MUTTEDHBIA NOBTO-

cvctem (AC) B o6nacty nua-
WX BByKOBLX SaCTOT COOTBETCTBYET (DBM
STOPOFO MOPAAKA G KpYTU3HOH Gnsga 12

putens T5T6 AB/okTaea, a (vented) -
Hoe 50 Om. ®BY PTOrO NOPAAKa C Kpy 24
wymos e npe-  aB {Mpusep Ha prc.12 pnn neyx

SbILIZET B 38YKOBOH Nonoce § MKB. Homu-
HansHoe

AC ¢ wacToTon cpesa 70 'u). Pux Bane-

125 4B/1 B, Neperpy3ouHas CNOCOGHOCTL

Tepe
(Bass Extender, puc. 13), koTopai nocpaa-
i AYX Ha

cTBOM

BC212 BC182

2V

17 gB. Cxema peop
BC182 BC212
Ry
orc 10 s

BC212
Ry 4
82KT

-12v

Hangero
Hanger

56k 100k

HY nossonser pacwmMpurs pabounii gua-
Na30H BKyCTUMECKOA CUCTEM HA OKTaBY
BHia. DOPMUpyEMan yCTpoicTEOM AHX
(pHc. 14} umeer «ropb» (BHCOTON 6 4B AN
3aKpbiTbX U 11 A5 AR $HAICMHBEPCHYX AC)
Ha 4aCTOTE, NPUMEpHO B 1,7 pasa Huxe
COBCTBEHHOM YACTOTH CPE3a (N0 YPOBHIO -
346) AC, ¥ HaNlOXEHVE ABYX XapaKTepue-
TUK {pUC 12 v puc. 14) paet npakTuieckn
nuHeitHyio AHX BAROTS A0 HacTOTLI 35 [y,
B npakTuueckoi peanaauay ICTb esinon-
HsIeT pons BydepHoro norToputens, a IC1C
- T.H DABHOKOMMOHEHTHOrO AKTUBHOrD
B4 Cannera-Ku, Gpopmupyiotuero Tpedy-
emyi0 AUX KoppexLmm. Ero AOBpOTHOCT. M
4ACTOTA CPe3a/KBasnpe3OHaHCa 3a0a€TCR
pesucropamu R1-R3 u Rs, conpouenenve
KOTOPHLIX PACCHATLIBAETCR 8 JABMCUMOCTI
oT napameTpos sawei AC no creaylowiei
meToauxe Crauana HeoBxoAaMMO oripene-
NATE HUXHIOK YacToTy cpesa AC - f, Ecnn
bl HE UMOETE BOSMOKHOGTU MBMEPHTE €6

O
Ha M OO M3 OMMCAHHLIX B HALIEM Kyp-
Hane MEeTOAMK (HaNPUMEP, NPOrpaMMOoN
RMAA), T0 MOXHG BOCNONL30BATLCSH AdH-
HBIMA W3rOTOBMTENR (KOHEYHO, €CAW B py-
KOBOACTBE NONLI0BATENS IPHBEALH TNO-
BHIA TPAGUK PEANLHOM AKYCTAHECKOR AYX).
ECnM Taknx A3HHBIX HET UM OHM K@XYTCR
BaM COMHUTENLHEIMU (KATAMLb HEDEAKD
ANA 8COW, X NepeHOCHO-GaTapesioi
3BYKOTEXHUKM yKa3wBalT nonocy «20 My -
20 KMy ¥ «MOWHOCTs PMPO» B COTHI
BATT, 4TO HE COCTBETCTRYET ACHCTBNTENb-
HOCTH), TO M3MEPSTE rPAdUK JABUCUMOC-
TH BHYTPEHHErO CONPOTVENEHNS (MNEAaH-
ca) AC B 4acToTHOM Auanadone ot 10 .20
10200 300 M. ¥ AC ¢ hasonHeepTopom
Ha rpaGMKe UMMAaHCA ByaeT A8a «rop-
6a» NPUMEPHO PABHORA BHCOTLI, YacToTa
cpesa 1, 0BLIHO COOTBETCTBYET MUHUMY-
My Mexay Tumm syms ropbamn Y AC
33KPLITOND TN rPaGIK UMIIENAHCE ORHO-
ropBui, yacTora cpesa f, oBsiuHo Ha 10%
HUXE 4ACTOTH ero Makcumyma. flanee
MOXHO DACCHUTATH CONPOTUBNEHUE Peau-
c10pos Rs no dopmyne Rs [kOm] = 3180/
f,- 33, rne f, B Fu. Hanpumep, ana £,=70
I'u nonyqaeM Rs =3180/70-33 =12 Om.

«

pos R1-R3 ana
@aaomnsepmux AC yxasarisl Ha cxeme, a
Anst AC 33KDHTOrO THN X HEOBXOAUMO
M3MEHUTb CreflylouiMm obpasom R1=27
KOm, R2=47 kOM, R3=39 KkOM. Mpw Ha-

nuTanua 12 B YCTRORACTRO MO~

xer 38YKOROIR CHrHaN Ha-

RO 2,5 B, umeer kosdguum-

§
|
Bl
!
i

T rapmoHutk 0,02% ¥ ypoBeHs COBCTREH-
HbiX WyMOB -B3 ABA (<Everyday Practical

FYASTOpa FPOMKOCTY 1 6anakca npuserns-
wa Ha puc, 1. TOCTORHHbIE PENCTOpI,
NOAKAKEHHEE K OTBORY U ABMXKY Nepe-
MQNHOrO peaucropa perynmopa rpOMKOC-

047! o-

Ne5/2007, ¢ 42-47 *)

470 NyHLLE - TPAHIMCTOPLI MMM NTAME,
NONEsse unK BUNORADHSIS, TPUOLbI MM
neumnu AeyxTaxkTHee unu SE, Topouasl

u L WK GAINOH-

Efretecusrcofe

rapw@wuecxylo (r &. MHENHYI0 B /:leum-
Benax U NAGENYIO <N XN3HU) 3ARUCH-

Eepcnus W& BOS 3TV BOMPOCH PeaM.Lsit
OTBET MOXET AATH TONBKO KOPEXTHBA Cry-
xo80it TecT flennnc Konnn paspaboran
ABTOMATMYECKMA KOMMYTATOP, KOTOpbIA
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nomoxeT ayanodu-
Nam-Cy6LeKTUBNT-
TaM B «OTCAYWKE»
3BYuBHUA TOTO MM
MHOTO  anemewTa
TPaKTA 3BYKOBOCTPO-
n3senexns. 3ByKo-
BAR YACTL CXEMEI N0~
ka3ana wa puc.15.
Cwrxan ot neTouHmka
TECTOBOR (OHOrpamM-
Mb nocTynaer wa
passenel J1, J4 (Ka-
wan A} v paaseTens-
£7CH Ha BXOA MCbl
THBABMOrO YCTPOii-
CTEa 4epes passems:
J2, J5, a Takxe Ha
PErynRTOpE! YyacTBu -
TensHocTh P1, P2
CurHan ¢ eeixosa ve-
Mk TEIBAEMOrO YT~
poiicTea nogaerca
uepes pasvemsl J3,
J6 (xaran B) wa pe- A
ryRATOPE HYBCTBY-

TensHocTu P3, P4.
Kowrakter pene RY1
(HeoBxoaumo npu-
MEHATH CrIeLnansHoe
H3koTepMODLCHOE
- low EMF - co cne-
UNGMUUPOBAHHEIM
MMHWMENbHBIM KOM-
MYTUPYEMbIN TOKOM/
HANPRXEHNEM, BBTOD
npuMenun Omron
G5V-2.H.DC24) no-

LEFT
1000
™
E3.3)
Foa 1
2
3
£ £
3 Ol
224 1000
4 NP
™
c2
97
B

u1
oPagzIAR
ca

mHI.

Toxr Toxe

Lour

Panuoxobév 3/2007



DANDKECT .

™ J10
L
roves e

ABONRIOT NOAKMIOHATE K GyepHBIM yCun-
Tenam Ha OY U1, U2 10 HenCCpeACTBEHHD

aocnpouassnewa KaK
BLICOKDKAYECTBENHEIA
CTEPEcKOMMYTaTOp ABYX
AHANOTOBLIX MCTOYHUKOB
curwana. Mutanme ocy-
WECTBNNETCA OT BHEWHS-
o 610Ka NMTaHKs NoCTO-
FHHOTQ TOKA HAMpAXEHY-
em 24 B, 400 MA (T1 Ha
pHC 16), MCKYCOTBEHHYIO
3eMI0 POpPMUPYET CTa-
6unnTpoH D5, a nHamka-
LG BK/IGHBHHOTO COCTO-
fiuns - ceeToamon LED4
AYX yCTpOViCTBa B 3BYKO-
BOM [HANAI0HE HacTOT
nuHenna (0,146, 3aean
-3 8B gocTuraeTcs Ha va-
croTe 250 KIu), Makch-

e 30T

= [jrst
.

os
aran
Py

P

MaNbHbIM 86IXGAHOM Chr-
Han 8,6 B, exonHoe co-
NPOTUENEHME /EMKOGTL
20 kOM/200 N®, Boix0n-
oe 200 Ou, B3BEWeH-
Hoe 10 MAK-A Hanpsxe-
Hite COBGTBEHHLIX LWYMOB
a soixoae 3,25 mkB um
-109,8 gBB Mpv npose-
[AHWW CNyXOBO# BKCTIEp-
TMbI ABTOP PEKOMEHAY-
€T 336biTb O BCEX TEXHM-
HECKMX AETANAX MCCNERY-
OMOrO YCTPOMCTBA 1 CO-

pes kniown Q1, Q2 06ECTEHMBABT KOMMY-
Taumio pene Y1 {puc 15) o ok uacro.

MCO4HIK CUTHANG, TO CHTHE,

0%, @ LED2

epes Tpumwve-
pamm P1-P4 [0 NpOBEAEHNMS CMYXOBOFO
GpABHEHMA PErymMPYIOT YPOBHY TaK, YTO-
65 Nk KOMMYTELIM OH Ha BHXORE HE M-

ity m LED3 (CMNMM)
10T MHAUKALVIO COOTEETCTBBHHD BKAKME-
Wi kanana A, kanana B 1 MOMeNTa nepe-
Kiioermn [Tph MPOBEACHMN T A <CRENO-

MEHANGS, T 6. rPOMKOCTb Bbina
W HE BAN3 Ha PE3YNbTATE CMYXOBOM BKC-

Remote Control

nepruss VIMC OY U1, U2 mna OPAG27
ROCTATONHO MOUIHN, 4TOBb OBecTuenTs
paboty wa Cryavitnse

T

ro» i cae-
ToaMogs LEDT 1 LED2 MOXHO OTKowMTS,

Opto-Coupled Self-Latching Relay Contrel

[ -

TOrAa IKCNepTH He ByayT 3HaTh, Kakoi Ua
MCTOYHMKOB BKAICYEH B AAHHEIA MOMEHT, 3

van

CPEACTONUTECH MCKITOWH -
TENBHO HA HIOAHCAX 3BY-
4aHUA BOHOTPAMME! («AuTIoXpresss Neb/
2007, ¢ 6-15)

Cxema koMMyraTopa flentuca Xod-
dmana (pie.17) Takxe NPeAHAsHAveHa
AR HHAKOYPOBHERBIX NPODECCHOHANE-
HbiX ayAAMONPHUMEHEHHE (HaNPUMep, ne-
pi ruTapHbix i
nam 6nokos adhekToe) COBCTBEHHO KOM-
MYTAUWIO OCYLUECTBIIRIOT KOHTAKTLI NORApU-

308AHHOO pene
K1, a ynpasnenme
BxnI

y
Sennheiser HDB50 conpotienenvem 300
OM, NOSTOMY YCTPORCTEO, KPOME MNHE#-
HbIX BoIXOACB J7, JB CHaBXEeHO n TenedoH-
HbIM BLIXOBOM JO. KOMMYTALMGHHAS HaCTe
CxeMsl npyBeaena Ha pic. 16. 3neck ap-
roreneparop Ha OY U3A Me-

cnHero
LED3 cMOMyT uneHTMgMUMpoBate TONLKG
MDMgrﬂu nepeksicienms. B BepxHeM no
cxer

wenns K1_Set u
BuiTIONEHMA K1_Reset BHRONSIOT KAIouM

S1our-
Han aBrorewepaTopa Ha BxoA Tpurrepa
USB e noAaeTcs, @ COCTOAHMS ero BbiXO-

HAp, 4ECTOTA KOTOPOTO WIMEHRETCH OT
CEKYHI 4O MAHYT B 32BUCMOCTH OT NONO-
XeHus perynatopa P3 Tpurrep U3B we-

na Bpy.Hyi0

MeHHbIM HAXATHEM Ha KNONKY S2 TaKoM

Pyl POXAY T0IORET ACTONL0RGT
06

wa Q1,02 m
1panaucTopHe onTpoke U1, U2 Ceero-
AMOAB ONTPOHOB NUTAIOTCH KHOMKAMM
SW1, SW2 nyneta Y or Garapei BT3
uepea OrpaHMUMTeNsHYE peancTop RS
NuTanue ocHosHoro Gaoka yCcTporcTea

3BYKO-

o7 agyx Garapeit

B
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Tho huo Tchorlogy
apony

BT1 BT2 Ero aBTOHOMHOCTb C LENEIO MU-
HUMMBALMM MACCH M raBapuTOos CTana BOs-
MOXHO/ GNaroRaps MPUMEHEHMI NONApH-
a0sanworo pese K1, kotopoe notpebnser
HEGONBLUIOH AMAYNLC TOKA TONBKO B MOMEH-
Tbl Nepexniouenns («AudioXpresss Nel/
2007, ¢ 51-53, 59).
Vmuratop wyma npubos (puc. 18),

6naropaps OOC no

DANDKECT

i

TOKy ue-

pea peancTop R2 WITerparop Ha aneMex-
e DD12 n komnapatop DD1 4DD1 5 o6-
PasyiOT reHEpaTop HaNPAXEHUn NUA0OG-
PA3HOM (OpMel, KOTOPO® HEpes TPUMMEPD
R6 u peauctop RS noctynaer Ha Basy

p VT1 T
¢ peaucTopom R8 06pasyet nenurens wy-

Hus © 0KOno 2 Ce-
Kywa. Hanpaxenye ¢ YT, cootBeTcrayio-
Ljee TemMnepaType AaTMka T, M MURCO6-
Pa3HOe HANPSXEHME CPABHMBAIOTCN KOM-
napaTopom IC1c, KoTopkilt dopMvpyeT wa
CBOEM BHIXOAE WMMYALCH! C HACTOTON NO-
BTOpEHWS 2 C, ANINTENBHOCTL KOTOPLIX TEM
Gonbwe, yem xonopHee paruvk T Hepes

YCNOKOMTL Hepsu W CHATH yc-ranoc-rb OH

MOBOrO nene-
HuA Kﬂ'mpul'o USMEHAETCA B TAKT G Me-

% onTpoH OP ynoManyTeie

i 1o
aMNAUTYLE WyMOBOV CurHan. [eHeparo-
pOM Wyma cnyxut cTabunupor VD1, ne-

net nuno-

UMNYA5Chl YTPBBASIOT OTNMPAHUEM MOLL-
Horo DNF 1

OGpBSHDM $OpMbl. Takum 06pasoM, Ha
8X0p YownuTens Ha anemente DD1.6 no-
NAETCA MOAYNUPOBAHHLI LIYMOBOI CUT-

VT KT3156
< ©D1 KS81AH2
R4ZZ0x VO3 KAS226 €2,C3 47mex188

uagTh

Han, # MOpCKME BORHE:.
LAUTENEHOCTE HAPACTAHMA W CNAAA <80/
HBl> MOXHO perynmposats

FO B OCBETUTENEHYIO CETh NOCNBAOBATEb-
HO C MACASHLIM 3NEKTROHArpeBaTenem

Coetopron D MHaWLMPYET MOMEHTS BKITI0-
YeHUS PAGMATOPA B CeTb («Radiotechnika»
Neb/2007, ¢ 260-262 *)

TpiMMepamn R4 u R3. Murath

namn

MOXHO OT MANOMOLUHOTO CTAGUANIUPOBAH-
HOro 6noKa Hanpaxevem 5 B («Pauon
Ned/2007, c.55, 56 7).

Tepmocrar (puc. 19) Mopunua Axa-
pawa CNocoGEH NOANEPXUBATS HA 33AaH-
HOM YPORHE TEMNEPATYPY B XUNOM NOMe-
UEHAM W aKBADUYME, TIOAOTPEBAEMOM
MBCNAMBIM  NEKTPOHATPEBATENEM
Olajradiator MOWHOCTE KO KMACBATTA
[aT4MKOM TEMNEPaTYpH! ABNSIBTCA TOPMO-
peancTop T, MMEIoWMA Ny TeMnepartype
20 °C conpoTBniente okono 1 kOm Bue-
cre ¢ peancropamy R1-R3, P1-P3 1 ucTou-
HUKOM CTA6MNMINPOBAHHOTG NOCTOAKHOTO

Ha KOTOPOM
Ciun

+12 B on opasyer mocr, B

YCUNMBAETOS NOTKHBCKIAM ANEMEHTOM «HEn
DD1 1, NEpEBe/IEHHSM B IMHEVHMI PEXIM

KOTOPOrO BxicueH YT Ha OY
IC1a Ha wrrerpantHom TaiiMepe IC2 co-
GpaH reHEPATOp NWIOPASHOTD HAMpAXE-

KTY81-120

12V

3
22025V

(pne-20)
0 240 Br, npepnoxerinoe B.CkyGnutbim,

sA1

VT1 KTB40A
KTB40A

MI03BONSIET CYLUECTBRHHO MPOAIMTS CPOK X
ClyXGi MyTeM OrpaxMserma GpocKa ToKa
NP BKAOYEHHM B Nepasiis MOMEHT nocne
OMKMONEHNS K CETU HANDSXKEHUE HA KOH-
Aexcatope C1 paBHO HYi0 1 TpaH3MCTO-
Pt VT1, VT2 3aKpbiTel. Yepes Avomwbii

MOC3063
BTA16-600

Papuoxobbu 3/2007



ARECT

DAAD,

MOOT VD1 v namny EL1 TeusT HeaHautefe-
Hui TOK 3pARA KopencaTopa C1, onpe-
RenReMeil pe3ucTopom R1Koraa Hanps-
Xenue na C 1 npuiusuTcs knopory 1,48,

YMBHbLLGHHBIM AenuTenen R1OR11, 1 Bui-
pabateisaer curHan ownbku, noctynao-
LMt “ePes YounuTens Toka VT2 #a ceeto-
[AAOR TRAHINCTOPHOTO OnTpoka U1, Doto-

LY

A
05
[

Fa¥ Fal

P ONTROHA BKIIOYEH B UMb 3aT-
80pa IGBT-Tpanaucropa VT3, kotopsiit, &
CBOW O4EPEAb, YIPABMAET KEAPTETOM 3a-

VT4-VT7 Takum 0BpasoM aamuikaercs
netns CAP BBIXOAHOIrO Ha-

A4

0 1 20 30 40 S0 S tuc

TPAHBMCTOPH! HAYHYT IPUOTKPEIBATLES 1
TOK 4epea 1aMNY NIABHO HAPACTET RO HO-
MUHAToHOrO (pwe.21). Tpanauctop VT2
CNeAYeT YCTAHOBMTS Ha PAZWATOp, @ BCe
YCTPOMCTBO BAUMTUTL PELLETKON U3 M30-
NSIUMOHHOTO MaTEpUana, T.K. ANEeveHTH
CXEMHI HAXOLSATCA MOfX CETEBLIM HANpHXe-
HeM («Paguos Ne3/2007, ¢ 47).

npaxenns R32-R34 BLINOMHAIOT (yHKUMM
AATUMKA TOKa Harpyakn. ECAN O Npesbi-
cuT 3aaaHHeIi TpMmMepom RS nopor, To
komnaparop DA4.1 3anycTuT ogHosubpa-
TOP (AMTENGHOCTE 80 UMNYNLCA COCTAB-
96T 2,4 T) HA UHTErpanbHOM TaliMepe

mding the way

PEVICTOROM R3, MAKCAMANEHAIA BLIXORHOM
ToK pasen 16 A («Paguon» Ne5/2007, ¢ 35-
7 )

XOTUM Mbl TOTO UNK HET, a 8 3apye-
Xb& NPE06pasORATENU ABTOMOGUNBHBIX
12 B & nepemennoe 50 My 220 B nove-
MY-TO Ha3biBAIOT <MHBEPTOPaMYn OOuH U3
BAPUAHTOB TAKOrO YCTPOWCTER (pMC.23)
npennoxun Peilixapa Bebep 3nece Ago-
HHbIZ CHETUMK © MHTETPUPOBAHHbIM KBap-
LiBLIM renepatopoM IC1 Ha CBOeM BuBo-
ne Q14 HOPMUPYET BLICOKOCTABUSLHSIA
MEBHAD 4acTOTOM 200 My, KOTOpbI ABYMS
JK-Tpurrepami C2B, IC2A noHuxaeTcn oo
4acToTs 50 [y, C NapagasHbx BLXOHOB
IC2a npnmaoq:aawe MEAHAPE YACTOTOR

DAB, uMnynec c Beixona 0 OT-
KPOET JOTOTPAHBMCTOP ONTPoKa U2 1 Tan-
3ncTop VT4-VT7 aakpokren Yepes 2,4 ¢
AMNYNLC HA BhIxOAE OAnoeuGparopa 3a-
KOKNUTCS, 4 8CAN 33 31O BPEMS MpHMKa
neperpysku

50 M MOwHbE
napN KTHOERLX TPAHIMCTOPOB VIVA /
V2V3 41 TakiM 06pa30M KOMMYTUDYIOT KOH-
TakThl paswema PL1 Mexay 06LnM nposo-
AOM U WuHOR +12 B. K atoMy paabemy

)
ABTOMATAYECKM BO3BPATUTCA B pabouee
8

MOTKa CBT8BOr TPaHCBOpMATOPa, C nEp-
BUYHOM OBMOTKM KOTOPOID CHAMABTCS Ce-
Te80e HanpsxeHme 220 B/so Il Yerpok-

Npumenus CBA3bL MEXTY cnysas 0aHosmG-
YMPAANSIOUMMY 1 CAROBINM LEMAMYI MO PATOP (GTaroAaps GuCTpOmy paspady C10
Horo pa  uepes xTHno-
(p#c.22), B.COKONOR CMOT NOCTPOMTS KAC-  BOW CXEM BiH0MENUA NEBSS5 Kniow Ha VT1)
Kapst Wane-  np MIHOBEHHO
noporux 683w sanep VT4-NTT Gyper
yuwepba I TOKOBYIO NeperpysKy MHau-

8
uenoM. Komnaparop 1a OY DAS cpasru-
BAET ONOPHOE HAMPAXEHAE HA BLIXOAS MH-

UMPYET Kpackuii cBeToAMOR HL2, a Hop-
MEALHLIH PEXAM DACOTH - 3enesbit HLT

Terp: DA2 ¢ Hanps-
xem«em Ha Bhixone crabunusatopa,

Hanpsxe-
Hve B npasenax 15...86 B peryanpyetcs

cTe0
pom moﬁw MOWHOCT Ennorh Bo 150 Br,
KOTOpBIA NO CyTh 3anaet rabapure scero
NpeoBpasoeaTeNns n MAKCUMENLHYIO MOLL-
HOCT Harpyakk KITZ cocTasnses npumMep-
HO B0%, W KNIOMEBHIE THAHINCTOPHI HEOG-
XORAMO yCTAHOBWTb HA HEGONBWIE pany-
atopsl («Elektor Electronics» Ne4/2007,
c70-727)

R VT3 IRG4BCAOS
75k VI4-VT7 28€2022
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H.KasakoB npuayman, kak C MHA-
B8n

BHEORH 14 1
15. KpoMe T0ro, Haso 0TiasTs Nposoaa
BHXORKbIX Lienei -12 8, -5 B, + 58 u +12
B. Mocne STOrO BEINGAHAIOT MOHTEX 8 CO-
OTBETCTBUM CO CXeMOW puc.24. Hanaxmn-
BaHue CBoaMTCR K noabopy conportuane-

T
o
o
[N
o
3
o

<

x

1A peancTopa R1 TakMM, N KOTOPOM Ha-
NpSXeHWe Ha Buixoae Ges Harpysku Byaet
cocTaensate 14 B. MakcumanbHbid Tok 3a-
proa 6,5 A yCTaHaBNMealnT peaucTopom
R10 npH NORKKHEHUM NOSHOCTLIO pasps-
KEHHOTO BKKYMYNATOp. 10 Mepe sapana
TOK 3apsina
NO ACCTUXEHAW HaNpsxeHns 14 B cvano-
BATCH MOYTM PABHBIM HYJIKD, ¥CTPOWCTEO NE-
PEXOMMT B PEXUM KOMIMEHCAUWM TOKA Ca-

c28
€1 74HC112
4868

6 BBINOAHEHH, KaK Npaeuno, Ha LUM-

NEPCOHBNLHOTO KOMNIOTEPa B aBTOMA-
TUNECKOE 3BPAHOE YCTPORCTEO ABIOMO-
6UNbHOFO aKKyMyYNATOPA. KOMNbIOTEpHNE

TL494. Bekpus kopryc 6roka
AMTaHUA, CHAaYana HeoOXOAUMO BLINAATH
PEIUCTOP, COAAUHRIOLMM BHIBOA | MUKDO-
cxemsl TLA94 C uentio +5 B, BLiBoR 16 0T-

8
MOMHOCTBIO 33PAXEHHOM COGTOSHWM, HO
IPAAOXDEHAR OT BLIKANEHUA KNCTIOT («Pa-
Avo» Ne2/2007, 6.49)

Ananorossii yacTotomep Mapuywa
Hoeaka uHAMLMPYET NOKAJAHNS HA CTpe-
NOYHOM MUnNMaMnepmeTpe M1 (puc.25).
OH UMeeT aHaNOroBLIM HyBCTBNTENLHEIN
Bxoa ANALOG ¢ npegycunurenem-opmm-
poBaTeneM Ha TpaHancTopax T1, T2 u Uud-
POBO# BXOR C TTL-COBMECTUMBIMU YDOBHSI-
My, OcHoBy NpHGOpA COCTABNAET GAHOBUG-
paTop Ha WHTerpansHoM TaiiMepe USI,

JT:V BATERIA BV e
R2 R (IRs l
100k 100k | 1006
& f cn u
1
it 1o mm
i c2| D1
n | 1N4148
il 1
e
Rt 2
10k 6Cs47
Tt
ANALOG BCa27 *®
M
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BAMTENBHOCTE MMNYNIECOR KOTOPOO U Npe-
Aenbi uameperus 200 T, 2 kly, 20 KTy,
200 kLl 33AAI0T NEPEKAIOHATENSIMU SW1-
SW4. Tpummepamn POT1-POT4 npw Ha-
NAXMBAHNM KANVBRYICT NPUBOP Ha KaXZOM
"3 nopAvanasonos Miranne ocywectans-
€10n OT 9-B0ABTOROM «KpOHLI> Yepes K-
TerpaneHuit  crabunmaatop  US2
(«Elektonika Praktyczna» Ned/2007, c.42)
Mpocroit usmeputens A0GpoTHOCTH
(P#C.26) Maypu DuHLIW BHNOMHEH B
8121 MPUCTABKM K BONBTMETPY NMOCTORHHO-
TO ToKa. OH N03BONAET UaMepsTh BY xa-
TYLUKM UHAYKTUBHOGTH C A0BPOTHOCTLIO A0
250. MpUHLYI M3MEPEHIS OCHOBEH HA N3~
BECTHOM (HOPMYNE PE3OHAHCA Napannent-
HOro KoneBatenoHoro KoHTypa fp=1/
(27V(LC)) 3aecs C=200 nd - sKemeaneHT
NOCAEAOBATENLHOIO COBAMHEHMS KOHEGH-
caropos 220 ng v 2,0 W® Awoa D1 Bbin-
DAMISET HANPSKEHVE HA KOHTYPE, COCTO-
SLLEM U3 YIOMSAHY ThiX KOHAGHCATOPOR U U3~
MEPAEMOR KATYLLKA UHAYKTVBHOCTH Lx
FlpoLieaypa UIMEpeKus COCroMT 8 Cnepy-
owem. Ha pasvem «SIGNAL GENERATOR»
IN nogarot curwan ot BY reHeparopa, na-
MeHas 4acToTy (2 20 Mry) koToporo po-
0 o

Hanpsxexys, HaBmoBaeMoro Ha wkane
BONLTMETPA MOCTOHHOTO TOKA, MOAKMO-
@HHOPO K pagtemy OUT «TO VOLTMETER».
Mo wKkane reHeparopa 3aNoMMHaIT Yac-
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EMHUKe KOHTYP L2C4 HacrpoeH Ha vacTo-
Ty 25 KFl4 M U NOABNeHMM BEM3M nepe-
DAT4UKE YCUIEHHOE HANPSKEHIE HA BbIXO-
ne IC2 sanyckaer oaHosuGpaTop IC3 ¢
LWTENBHOCTHIO MMNYNIbCa OKONG 3 CekyHA,
KOTOROro AOCTATOYHO ANK TOro, ytobbl
aneKvpOHKI knioy TR1 NpuBen & nei-
CTBNE KaKOE-NHBO MCNONTHATAEHOE YCTPO#-

o180 - HAT 33MKd, BBOHOK U T N
Tlepenaruvik Nph HAXATON KHORKE NOTpEG-
nREr TOK OKONO 35 MA, 3 NPUEMHMK - He
Gonee 10 MA («Everyday Practical
Efectronics» Ne1/2007, ¢ 50).

oty fp 3atem

4BCTOTY TaK, 4TOGH NOKASAHWS BONbTMET-
pa ymenbimnucs wa 3 a6 (0,707 paa). O1-
MEeYa8Mm Ha LIKA/Ie FEHEPAaTOPa HOBYK) Yac-
o1y ' [I06POTHOCTS KATYLLKW BHIWMCTEM

Low Q N

10 popMyne Q = 0,5fp/(fp-} Npu Heob-
MOXHO

ANIR CyNepreTeponuta ¢ ABOMHLM npe-

w M41=39-40 Mruy,
nuz=9 Mry SSprapAﬂ Bayapna
(DK3SP} cocTOMT 43 8 nepexmouaemsix

p MHayKTUB-
HOCTb Katywku L = 1/(C(2nFp)?). Nepe-
kniouatens LOW Q;
HIGH Q paeT soamox-
HOCTb U3MEPATE KaTyLi-
KM € HU3KOIA BOBPOTHO-
cThio (LOW Q) npu ue-
NONbL30BAHUMU BONbLT-
METPA C HEBMCOKOM
HYBCTEUTENBHOCTHIO
(«Everyday Practical
- Efectronics» Ne6/2007,
¢ 38-41).
Mpuemuux
{puc.27) w nepenay-
4K (pue.28) pagmo-
H

Ero cxema no-
xaaana va pe.29, 1o YCnoBHG u3oBpa-
XSHs! TONLKD BA reHENaTopa - Ha VT11
An9 Bo3ByxAeHmUs pesoHaTopa Ha 3-i rap-
MOHMKe, 8 BHU3y Ha VT21 ans eoabyxgae-
HUA Ha OCHOBHOM wacTtote. Cnpasa noka-
38HH KOMMYTALMOHHEE AMOAN VD31, 41,
51, 61, 71, 81 15 OCTANGHBIX LIECTU FeHE-
patopos L 80, 40 1 30-MeTposex Ana-
NAa30HOB MCNICNL3YKTCA KBAPLBI, BOIBYX-
AaeMbie HA TPETbUX rapMoHAKax 36 Mry,
32 My 1 29 My cooteeTcTeeHHo, a ana
20,17, 15 1 12 METPOE - Ha OCHOBHAIX yac-
ToTax 25 Mry, 21 My, 18 Mruu 15 Mry
Ha 10 1 B-MeTpoBLiX AMANa3oHax pabora-
7 0w renepaTop Ha 11 My, Brniode-

a ko-
poTkoi (A0 10 cm)

47 Awncranuuu paspabo-

Tan Tomacom Cxap6o-
PO [i/19 TAKMX NpUMEHE-

Hllt, KaK SNEKTPOHHLIA
[ABEDHOI KAON, CUrHa-

nmsatop

N5IBTCH NOAAYEM NMTAHNA HA COOTEETOTRY-
Y0LUNV rEHBPATOP SBMBIKHMEM KOHTAKTOR
nepexniouaTens S. Mockonsky Ha 10 U 6-
METPORBIX AMANA30HAX NCTIONLIYETCR OaUH
¥ TOT X8 FOTEPOAUH Ha 11 MIL, Apu KOH-
CTPYMPOBAHAN NPUEMHAKA HBAO MPUHSTS

OUT  cymut wm noprwone

b T
T

m20eF
tow

©} T.n. Mepenarivk sbi-
TONHEH HA MUKDONOT-
pabniowen KMOM-sa-
PHMAHTE WHTErpanbHoro
Taimepa IC1, renepu-
pylouiero yactory 25
KT, KOTOPYIO U3Ny4aeT
Katywka L1 npu Haxa-

S=2:F

Toi KHone S1 B npu-

MeTpn ans
3epKafkHbix KAHaNos npuema. HacTpoika
06epTOHOBOrO reHepaTopa Ha VT 11 3akmo-
4aetcs & perynupoexe L u R11 Anst aoctu-
XeHus ymomwwanw rewepaumm wa TpeTbei

oSO comaannmmnx renEpMpyeMOro
curHana. Fenepatop Ka V121 wactpavea-
10T TCYHO Ha 4aCTOTY € Nomouwbio C24, a
BIXOAHON YPOREHS CUIHaNa - TPUMMEROM
R21. OBuMit BLXOBHGH yposews 6 . 10

Papnoxotbu 3 /2007
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ABM 12 BLIXOfiE FEHEPATOPA yCTaNaBsMea-
1or rpummepcM RY («Funkamateurs Ned/
2007, c 414, 415).

MunuTpaHCuBep Anexcannpa Phima-
penko (OM3TY) peanaaEn A pa-
Gorb

2

retepoaun (TMA)} c kBapuesor ctabunm-
aamedt vacToTsl Ha Q1,G2,X1-X4 C nomo-
_ueio KIME C1 1 yenovku C2C3L1 MOXHO
NNABHO WIMEHATL YACTOTY BOSBYKAEHWS
NETHIPEeX BKIIOUEHHEIX NAPANNENBHO KBAp-

anaaoke ot 3,5 A0 3 $7 MM QRP ¢ Bu-
xopHo# momuocnn 2 B‘r. Ero cxema
(pwe.30)

ueBbix pf pos X1-X4 8
LIMPOKIX A T Ha

DAADKECT
nex DHY ¢ wactorou cpeaa 8.3. .85 My
A/19 I0AABTEHHA BLICILIX FAPMONYK B CHT-
wane (TR B pexume npuema curHan ©
aHTEHHL YepE3 pagbeM J4, N-punsTp ne-

P )
Aol KorTyp L11C72CT3, RBYXCTOpOHHHIA
or DID10 BXORHOV

KBCKAA NPMIEMHIKA OT GONLLICTO BEIXOAHO-
TO HANPSIXEHNA NepeAaTuka), NoTeHtmo-
meTp P1, BHINOAHAIOWMI PNl BXORHOMD
arTenaropa nopaeTca Ha YBY (Q3)

3A8CH X6 NPOMCXOANT 1 AUANAZOHHAR Co-
NEKLUMA NPUHUMAEMLIX CUTHENOR C NOMO-
114510 BXORHOC AABYXKOHTYPHOFG MONOCORO-
ro guneTpa L3L4C12-C14 u oHTYpa
L5C18 8 cToke Q3 Ha Q4 BuisonHeH cme-
CUTENL, B MCTOK KOTOPOTO MOAAETCs Chr-
Han [TIR, @ 8 KOHTYPe CrOKOBOW Harpy3ku
BbienAeTcA curian M4=4433 xMu 3arem
MIORB3HbH CUTHAN HANPABIABTCS HA KBAP-
UGBLIA 3-KPUCTANbHB NECTHMNHBIA
GMNLTP, NOCRE KOTOPOFD YCMANBAETCA B
AsyxkackanHoM Y4 Ha QBQ7 u noagercs
Ha KONbUeBOH AsMoaynaTop D4-D7, wa
KOTOpL NOCTYNABT 1 GVIPHAN OMOPHOI -
cTOTH 4433 KI'Y ¢ revepoanHa Ha Q8 [fe-

# HY curvan

DHY L10C42C43 v wepes peryraTop rpom-
xocTv P3 nopaeTca na YHY IC3, a satem
12 50-OMHLIE FONIOBHbE TENeoNE CHrHan
APY

pesoHaropax npenenax Hactorer nocne-

Covirens wacrome, 44438 . b
KACKAAOM A9 IPUEMHUKA U NEPEAATMKE
S TCR NBPECYPAMEAEMBiA AMANAIOHHEI

‘Vietky cleviy su typo MITSUMI e, Txmm
by 247219926, abebo podohne.

aTMX KBAPUEE
pasH: 8 Ml‘u W MOTYT METb AOCTATONHO
Gonewoit paspoc Ha Q2 cobpar Bygep-
HbiFl KACKAA, Ha BHXOZ KOTOPOTC YCTAHOB-

3 » nopaetcs Ha
VB (Q8), YT (Q6Q7) U CTpenouHsiit uk-
AVKATOp S-MEeTpa C TOKOM NOMHOTO OTKMD-
HeHusn 50 MKA B pexviMe Nepeaaun cnr-
an ¢ A Q102 nocrynaer Ha ICT, rae
OH CMBWHBAETCA C HaCTOTOM ONOPHONO re-

i
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Heparopa 3ana-
BAEMOI KBap-
uem X9 ua 4433
KMy, C nomo-
weio  L12C63
MOXHO 8 e-

XeHWe NWTaKUsA Tpancueepa 12 B, a +5 B
A Q1,Q2,08,Q8,1C1 GopMupyeTcs wh-
TerpansHEM CTabunMsaropom IC2, +8,18
AN [C3 - crabunutpooM D17 B kayectse
xatywek L3-L8 L13-L15 asrop npumern
abprunsie katywky MITSUMI B akpawax
7,5X7,5 MM C XenThiMM CepaesHUKamu.
MOXHO W3rOTOBNTL MX U CAMOCTORTENLHO
110 AAKHBIM MHAYKTUBHOCTM HA CXEME. Tam
X YKA3AHO W KONMYECTBO BUTKOB KOHTYD-
OV KATYLLIKY 1 KTYLIKM CBA3M. Hanpimep,
L3 umeer 11,5 MKMW # cogepxur 20 enT-
KOB, 3 ee kaTyuika cesau - 6 Burkos (20z/
6z v 11,50H). Boane katywek L17-L19 n
TpancopMaTopa L16 yonnuTens MOwHo-
CTH YKA3AHO TAKXE, Hal KAKMX KONLUAX OHM
HaMOTaHbI. OCTANbHHE KaTyWKK - CTaHAap-
THBIE AAPOCCENM C YKAIAHHOM MHAYKTUBHO-
CTLI0. BHELLHNI1 BUA MOHTAXa TPAHCMBEPA
nokasaw Wa pwc.31 («Swiat Radio» Ned/
2006, ¢ 48-50).

Yeunutens mowrocTn Epxu Mpowa-
«a (SQ7SHM} paccunTa AN paborh Ha
B0-METPOROM QUBNazoHe B pexume SSB
© BLIXOAHOW MOWHOCTeI 50 BT npw
BXOAHO#H - He Gonee 10 By. Ero cxema
{pHc.32) MME.T ABYXTAKTHYIO CTPYKTYDY 1
nocTpoeHa Ha pewessix MOSFET tpakan-
cropax IRF520 (T1,T2), kotopsie pabota-
107 8 pexuMe AB. [ 3T0r0 C NOMOWBI0
RS yCranaenveaeTch Takoe CMeL|gHue Ha
X 3ATEOPAX, MU KOTOPOM CTOKOBIN TOK
TICKDS KAXB0ro TpaHaucTepa Byaer okono
200 MA. [15l MMHUMU3ALIAN BHENONOCHBIX
nanyueHuii HeobxoauMo nogoGpats napy

Bonbwux npe-
Benax koppek-
TMpGBaTh YaCcTO-
Ty «OnOpHMKa» 1
kak cneacteve,
pesynsTnpyio-
wy© 4acTory
nanysaemoro
curiana fQua-
NAZOHHBA CUr-
Han ¢ petxona
BHYTPEHHET O
cMecurens 8 1C1

s
. +24V
Tow vt

T Ty
o O

awpenserca
KOHTYpOM L13C64 W nosiaeTcs Ha Tpexxac-
KaAHu@  YOUIUTENh MOUWHOCTH Ha
Q11Q012Q13. O pabote nepepatumuka u
Hanvuui BY CHTHANA HA BXOZHOM pase-
Me J4 curHanmaupyer caeroamon D16 (nio-
60r0 Tvna, KPAGHOTC caeveHns) Mepexmo-
HBHIE THAHCUBEPA U3 NDUEMA B PEXUM fe-
PEeAANM NPOUCXOANT ABTOMATUMECKU FpU
HAXATIN TENErpagHOro KNIoa, MOAKMIONA-
EMOTO K J3. T 3TOM PeANMIYETCR pexum
QSK, noasossoWMiA NPOCYWMBaTE pabo-
4yl0 4aCTOTY & nay3ax mexay Tenerpag-
HbIMU NOCKINKAMU. NPW 38MBLIKAHUY KOHTAK-
T0B J3 TO/IEIPAGHbIM KNIOYOM COBAMHAET-
€A C 06UM POBAAOM UGTaK Q1 1 1 BH cir-
Han younmeaerc B PA Q11G12Q13 u no-
CTYNasT B AHTEHHY, @ C NOMOLbIO INeKT-
POHHBIX Kni04ei Q100905 oTkRIOHaETCH
uTanme YBY Q3 v cmecutens Q4, a Tak-
%@ 3aKopa‘wBaerca Bxon Y14 Q6 Hanps-

25]
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IRF520 ¢ MakGUMansHO Bmn3xmm 3aBUCH-
MOGTAMM TOKA CTOKA DT HANPSXEHUS Ha
3aTBOpe. [l ITOD 3ANVCHIBAIOT HANPSKE-
HMS KA JATBOPAX MU KOTOpHIX TOKA CTO-
KOB 667 COOTBETCTBEHHO 200 MA, 1A 12
A, HANpUMED, Y AECATKA TPAHINCTOPOR, M
OT6MPAIOT NGPH C HaMBONEE BMUBKMM Xa-
pakTepucTUKamy. TNockonexy IRF520 Go-
STCA ulepeKauKY» 10 JaTBOpY, TO Ha PG 32
MPERYCMOTPEH BXORHOW ATTEHI0ATOp R1-
R3 1 noHuxalowuii Tparchopmatop Tri

OHM PACCHUTAHB) HA MAKCUMANLHYIO BXOg-
HYI0 MOWHOCT A0 10 BT, npu KOTOpOW euwe
HE HAcTYNuT Npofoi TpanaucTopos (Mpu-
MenaHe panakumm. TaKod

SWlat I 5/2007

Mannaxyn wszystidch uryiawnikow etery

L2 - 10 20 8MTKOB Ha KAPBOHWLHAX KONb-
uex T68/2 {awanor K18x10x5 nponuuae-
MOCTH0 8). [18a ApOCCens DI no 20 MkTH
MOTaIoT Ha HePPUTOBEIX CTEPXHAX AUAMET-
pom 8 MM B00HH (no 20 BUTKOR). L Ha-
AexHoi pabotel yownuTenn Heobxoaumo
NPUHATE MEPLI IO HAAEXHOMY OTBOAY TEN-
na o T1 1 T2, YCTAHOBME WX HA PAAMATOD

Xer «packawisarecar ¥ 3 5 sarramu, npu
arom Heobxopvmo yaammte R1-R3 v 803-
MOXHO YMEHBUIMTS KOMMYECTE0 BUTKOB 16D~
surinoit 06MOTkM Tr1). KoHTakTsl pene P1
W P2 xOMMYTHDYIOT YCHIMTENb H3 pexvMa
npuema («06X0A®) B pEXuM Nepeaayn no
xomanae PTT. Ha ewixoge

30HEe CHA MOXET Gbite 3ipeKTHBHEE NON-
HOPABMEPHOrO AUMNONs, 0COGEHHO B FOPOR-
CKVX YCRoBHAX Ee paaMepe! Ans APYTUX ya-
CTOTHBIX YHCTKOB MOXHO PACCYATATE NO
cneayowuM Gopmynam: L{m)=100/
T MUY, D(M)=3/1,,, (MI'u). Conpo-
TUENGHMUE M3NYHEHUR ATOR QHTEHHL: PABHO
WArPYBOUHOMY COMPOTMBIEHUIO 1 8 AAHHOM
cnysae 310 300 Om. [ing cornacosawqus ¢

mo- na-
CTY, 8 TAKKS HE FIOMYCKATS STIBPEKANKM 10
BX0AY VICTORHUK nUTaHuA non-

xen obecreunBaTs 24 B pd ToKe HE MeHee
5 A («Swat Radlio» Ne5/2007, ¢ 50, 51).

B cratee, NOCEALEHHON aHTeHHE
'ran ee

50-0MHbIM KaﬁﬂnBM nyxno MCAONL3oRATL
6:1

(6anyn) Moxanyd envlncraeﬂnum Hepo-
cratkom T2FD RBARETCS TO, 4TO Ha HArpy-
304HOM COMPOTMBABHUM PACCEMBABTCS A0
30%

ye-
Tanosnen ©HY LIL2C15-C17 ann noaas-
NEHUA BLICWIKX APMOHNK B

W3HH, Bnatxo
Bnnrap (T94AG) oTMesaer, uTo OKa of-

currane Bcee, kpome Trl, rpancq:opmaro-
Ppbl, SPOCCE/U 1 KATYLUKM MOTAIOT MOAHLIM
NPOBOACM B SMANSBOI UIOMALMN QUAMET-
pOM 0,8 MM. Tr1 HAMOTAH MOHTAKHEIM NPO-
8070M [naMeTpoM 0,5 MM B BUHUNOBON
aonAuuK Ha (EpPUTOROM Konbue FT82/
43 (ananor K20x14x6 600HH), nepeuunas
O6MOTKA - 11 BUTKOB, pacnpe-

HOCHTCR K Gerywei BoaHol
(pwc.34), a anauur, UMeeT wWUpoXyIo
nonacy paBouux NacToT, NO KpaitHen
MEpe, ABE OKTABH, T &. Tormsy ~ My A
NOCKONbKY MO GTPYKTYPE 370 NeT/esoi
BUBPATOP, TO OHA MEHBWE NOABEFKEHA
BRUSHUIO “

7 K GHTENHE BY MOLLHOC-
Th Ha pic 34 NOKA3aNb! [8A METOAA N3~
FOTOBNEHNA ITOH HArpyaku. Mepewii - u3
10 WT. 5-BATTHBIX GE3MHAYKTMBHEX PE3UC-
TOpOB NO 3 KOM BK/MOUEHHbIX NAPANNENL-
Ho CymMapHas pacceuBaemas MOWHOCTb
TaKoi warpyaku Gygpet 50 Br v noasonut
noOpeoanTL K anTedke 150. 200 Br. A sro-
POV MeTOA, KOrAa GepeTes ONPEABNGHHOR

6onee adrpeKTMEHA B pEXHME NPHEMa B
<

[RENEHHbIX NO KOMbLLY, 8 BTOPUNHAS -5 BUT-
KOB MI0BEPX NEPBMMOV Tr2 COCTOMT U3
ABYX 0BMOTOK M0 11 BUTKOB, HAMOTAHHBIX
BUTOK K BUTKY Ha NPOTUBONONGXHEIX CTO-
pOHAX HEPPUTOBOFO Konbla FT114/43
(ananor K30x20x8 600HH) xak noxasaqo
Ha prC. 33 OBWETO BUAE MOHTAXA yCuny-
Tens, Tr3 MOTAIT OAHOBPEMEHHD ABYMS
nposonami (11 8uTkos) Ha FT114/43. L1 1

0C0BEHHO 5 MBCTAX C YposHa-

BAvHL i, i mam
MBHTBHUHOBLIA NPOBOR COMPOTHBNBHIEM
300 O Er0 KOHUS KPENATCH Ha TOPUAX KE-

MV BNeKTpMUECKIX oMeX Ha puc.34 no-
xa3ana KoWCTpykuma T2FD ans Awanaso-
OB OT 7 10 35 ML, T 6. a7a arTeHNa By-
6T paBoTaTh Ha 7 NIOBATERLCKHX AWana-
3oHax 7, 10, 14, 17, 21, 24 u 28 Mry. Ona
Byner paborate  Ha 3,5 MI'y, HO C 3amer-
HO BonbummM KCB 1 MeHsLuei sdidexTve-
HOCTBIO. HO Npy npueme Ha 3ToM anana-

7-35 MHz

Kapkaca 10T oT-
pesok 33 CAPAAMHY, HAUMHAIOT 80 HAMATEI-
BaTh Ha KaPKAC KaK NOKAZAHO Ha pHC.34.
Takum 06PA3OM, AONYEEM BCTPEHHYIO Ha-
MOTKY, NpH KOTOPO/ €€ MHAYKTMBHOGTS KOM-
NEHCUPYETCH. AHTEHHY, KaK PABUNO, N0A-
BEWMBAKT NOA HAKOHOM 30° x ropusoHTY
IR YMEHLILEHUS YTTIE W3TYEHNA B CTOPOHY
waknowa («Radio T9» Ne1/2007, ¢.34,35).

L=1435m

30002

6:1

D=0,46 m

Parafinirano drve
bambus ili PVC

Bifilar kantal

10x3 k/SW
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KOHTPONBbHLIN npueMHuK

paguonioonTena-KopoTKoOBOJIHOBMKA

Mpu KOHCTPYUpOBaHUK CNOPTUBHON NPUEMO-nepeaaioieit KB/
YKB annapartypbi BO3HUKaeT He0OX0aAnMOCTb CNyXOBOIro KOHTPO-
ns popmupyembix SSB/CW curHanos, kak B MPOMEXYTOYHbIX, Tak
U B BbIXOOHLIX Kackagax TPaHCUBepOB, 8 Takke UCMNONL3YyEMbIX
ycunutensx mMowHoctu. na 31oro Heo6xoauMo MMeTb KOHT-
PONbLHLIA NPUEMHUK C HEBLICOKOW 4YBCTBUTENbHOCTbIO, JOCTaTOu-
HOWN WKPPKOMNONOCHOCTbIO, XOPOLMM Ka4eCTBOM BOCnpouaeene-
HUA N0 HU3KOI YyacToTte, oTcyTcreuem APY. lMNpakTuyeckas pabo-
Ta B apuUpe nokasbiBaeT, 4TO TakoN NPUEMHUK HYXEH U Bnagenb-
uamM UMMNOPTHON TEXHMKK, CO3OaI0LWUM CUrHansl rnepena4u C uc-
NMoNb30BaHMEM LWNPOKUX BO3MOXHOCTEN Takux TRX, HO He nmelo-
WM, Nopon, o6LEKTUBHOIO NpeacTasneHns 0 CBOEM CuUrHane B
ajupe.

ABTOpPOM npennaraerTca OAuH U3 BapMaHTOB Takoro NPUémMHu-
Ka. [NPUEMHUK, N3roTOBNEHHbLIW B PACLIMPEHHOM BapuaHTe, noa-
TBEPAUN OXUOAEeMble XxapakTepucTuku, ynobeH B akcnayataumu,
HapexeH, 3aHMMaeT Mano MeCTa, 4TO TOXe HEMaNOBaXHbiv ¢ak-
TOP.

PacwupeHHbliA BapUaHT NpMéMHMKa nMeeT BCTPOEHHbI pe3o-
HaHCHbIN BONHOMEP, NorapupmMuyecknini BONbTMETP namMepeHus
YPOBHA KOHTPONUPYEMbIX CUTHANOB.

Pabounii anana3oH 4acToT NpuéMHuKa u BonHomepa pas3bur Ha
Aasa nogavanasora : | - 1,6-7,4 Mlry; Il - 7,2-33 Mry.

HyBCTBUTENILHOCTL NPUEMHMKA C aHTEHHOIO BX0OAa Npu OTHOLE-
Huun curHan/wym 10 ob no ananazoHam: 1,9 My - 140 mkB; 3,5
Mly - 130 mkB; 7,0 My - 50 MxB; 14,0 My - 50 MxB; 21,0 My
- 40 MkB; 28,0 My - 30 mkB.

Jlnana3oH n3mepsieMbix ypoBHEN CUrHANO0B Ha BbIXOAE npueM-
Huka 54 nb (9 6annos no wkane S).

HepasHomeprocTe AYX npuémHuka no HY B auanasone 200-
3000y - 2,4 nb.

Conpotusnenune Harpy3ku YHY npuémnuka 60... 100 Om.

VImeeTtcsi BCTpOEHHas! TeNecKonu4eckas aHTeHHa.

MpuémHuk MmoxeT HbiTb NOCTPOEH B HECKONbKUX BAPUAHTAX, KO-
TOpbie Nnoka3aHbl Ha 6Nok-cxemax (puc. 1). Pe30HaHCHbLI BONHO-
Mep MO3BONUT KOHTPONUPOBATL Hannyiue NOOOHHLIX U3NYYEHWUN B
nepeparyvke. Ero MoXHO uCnonb30BaThb Takxe U B Ka4ecTee pe-
30HAHCHOIo UHAMKaTopa NPu HaCTPonKe NPOMEXYTOYHbIX Kacka-

Y

—> 4 —p 5

AHT
3

\K> 1 —> 8 —> 4
AHT

, v

3 5

Yo I v B e
AHT

6 — 7 - 9

1 - BXoAHbIe uenu, 2 - cMecuTenb, 3 - reTepOoanH KBapLEBDIiA,
4 - YHY, 5 - BonbTMeT), 6 - pe3oHaHCHbIN BonHoMep, 7 - LLMY,
8-YBY,9-IM4gvnnrCC

puropuii Kcensa (UR4MU), r.CesepogoHeLk

008 nepepaowmx Tpakros (BY sonsTtmeTp pearmpyer Ha s8ce Co-
CTasnsiowme CUrHanos, a BONHOMEP - u3bMpPaTenbHO), aHTEHHbLIX
yCTpoucTs u 1.4. NpanyvposaHHas wkana BONHOMEPa ABNAeTCs U
LUKaNoW HaCTPOKn NPUEMHUKA.

MpuHunnuansHas cxema NpUEMHUKa u3obpaxeHa Ha puc.2.
Co6CcTBEHHO, 3TO NPUEMHUK NPSMOro npeobpas3oBaHUs 4acToThI.
MNpuHuMaeMbie curHanbl Ha BXoA4, NPUEMHMKE MOFyT NOCTyNatb CO
BCTPOEHHOW TENECKOMMYeCKOW aHTEeHHbl, OT BbIHOCHOW KaTyLUKu
CBA3U, NyTEM Nnoaayn CUrHanos Ha aHTEHHbLIN BXOf, C y4eTOM HU3-
KOro sxogHoro conporusneHusa (50-75 OM) BxoaHbIX uenein npu-
€éMHuka n sonHomepa. [nnHa Teneckonmu4eckom aHTeHHbl, nono-
XeHune BbIHOCHOM KaTyLwkn CBA3KU onpeaensiiot yposeHb CUrHanos
Ha BXoge NpuémHuka u sonHomMepa. HacTtponka BXO4HbLIX uenewn
NnpUeMHMNKa 8 Pe30HaHC C NPUHMMaeMbIM CUIrHaN0M OCyLLeCTBNN-
eTcs konebartenbHbiM KOHTYpOoM L3C2 nubo L6C2. Nopanana3oH
BbiOupaeTcs nepekniovareneM S1. MNMonesHwilt curHan ¢ L2 nubo
LS nocrynaer Ha cMecuTenb Ha BCTPEYHO-napannenbHbix Auonax
C aBTOMaTu4eckum cmetleHueM. BoigenenHoiii PHY R5C9 3Byko-
BOW CuUrHan yepes perynatop rpoMkocTu nopaercs Ha YHY, roe
yCunusaeTcs npensaputencHbiM kackanoMm Ha DA1, umelowmm
KoapPpuumneHT ycunenuna nopsgka 57 ob (>700), 1 BbIXOOHLIM yCu-
nutenem mowHocTu Ha VT 3. Yeunutens Ha DA1 umeer koppekTu-
POBKY yCUNEHUS, a8 BbixOg NPUEMHMKAE PACcCHUTaH Ha nogxmo4ye-
Hue TenedoHos conportusneHmem 60-100 Om 1 obnapaomx Mu-
HuManbHOM HepasHoMepHOCTbLI0O AYX B npepenax 100-5000 Mu,.

MNMepecTpausaemsbiri KOHTYp L3C2 nnbo L6C2 HarpyxeH ucto-
KOBbiMU nosToputenamu Ha VT1 u VTS (puc.2a) nns ncknioveHus
BNUAHUE HU3KOro BXOAHOIrO CONPOTUBNEHUS BONHOMEPA Ha Kone-
BGaTtenbHbit KOHTYP, a8 TakXe yBenu4eHus YyBCTBUTENbHOCTU Npu-
€MHuKa npu ycraHoeke YBY Ha VTS (CM. BapuaHTbli UCNONHEHUS
npuemMHuka Ha puc. 7). Takaa CxeMOTeXHUKa Takxe yBenuimBaeT
4YyBCTBUTENLHOCTb BONHOMEPA, KOTOPYI0 MOXHO perynuposartb
noteHuymometTpom R2. MNMepemerHbiM pe3uctopom R10 ycranas-
nMBaloT HeoBxoguMoe ycunenue npuemHuka no H4.

U3ameputenbHasa 4acTtb BONHOMepa npencrasnsiet coboit perex-
Top BY No cxeme yaBOEHUSI HANPSIXEHUS, HArPyXeHHblii CTpenoy-
HbIM nHaukaropom P1. Ungukarop nytemMm nepeknioveHust S2 wmc-
NONb3yeTCs U B BONLTMETPE U3MepuTenst YypoBHA CUIHANOB Ha
BbixOAe NPUEMHUKA.

B kayecrse retepoguHa NPUEMHUKA NPUMEHAETCS reHeparop
M4-102, nu6o NCC ppyroro tuna, nMelowmn yposeHb Bbixoaa 80-
100 MB Ha Harpy3ske 50-75 OM. Hactota retepoauHa ycraHasnu-
BaeTcs B 2 pa3a HMXe 4aCToTbl NpuHMMaemMoro curiana. Curnan
FCC nocrynaet Ha BxoA WupokononocHoro ycunutens (LLUMY) Ha
VT4VT6 c manoi HepasHoMepHOCTbIO AYX B paboyem auana3oHe
yacror, ycunusaiousero curdan F'CC pno Heo6xogmMMoro ypoBHs.
Curnan 'CC 4yepes LMY n R12R7 nocrynaeTr Ha cMecutenb
VD2VD3. HYacrora 'CC koHTponupyeTcs 4aCToTOMepoM (Npu He-
obxogumocTn).

Takxe BO3MOXeH ynpoOlleHHbili BaApUaHT BXOAHbIX uenem
(puc.26), HO B TAKOM Cny4ae 4yBCTBUTENbHOCTb NPUEMHMKAE Ha
HY nopanana3oHe yMeHbLWNTCS.

Mpu orcyrcTteun FCC MOXHO B ka4yecTse rerepoguHa ncnonb-
30Barb reHeparop C ksapueson crabunuzauyuein 4actorol. OguH
N3 BAPUAHTOB CXEMbI TAKOr0 reHepaTopa rnokasaH Ha puc. 3. Hyx-
HO TONbKO NOMHUTb, 4TO HACTOTa reTepoauHa [onxHa ObiTb BABOE
HUXe 4acToTbl curHana. OpHako, 310 Gyaer NPUEMHUK Ha OOHY
4acToTy, @ CNyX0BOWN U MHOUKATOPHbLIA (N0 BONLTMETPY) 0630p
CUrHanos nepepayn NnpuaeTca OCyLecTsNATb 3a CHET NepecTPon-
KU 4acToTbl TpaHcueepa. HacToTHbie nokasatenu CHUMAaloTCHa C
undppoBoi WwkKansl TpaHcusepa. He coscem yno6HO, HO TOXe Ba-
pUaHT.

MOXHO npuMeHUTb CaMogenbHbiil NepecTpansBaeMblii retepo-
AVH, HO aBTOp He paccmarpusan Takoin sapuadT, 1.k. FCC Bce-
Taku No3sONsiET nepekpbitb 6€3 NPOMEexXyTKkoB BECb YaCTOTHbIN
pvanasoH ot 1,6 no 33 Mlu. MNpu HeOHXxO0AUMOCTY MOXHO U3ro-
TOBUTb U «MNasHbIN» reTepoauH, YCTaHOBMB B HEM Mepeknioya-
Tenb guanasoHos, KIME ¢ BepHbLEPOM 1 Y3NOM paccTponku (ans
TO4YHOW YCTaHOBKMW 4aCTOThbl 1 NNABHOCTU NepecTpoiiku B npeae-
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L3, L6 HamaTbiBaloTCs BUTOK K BUTKY nposogom MIAJILLIO 0,18-

Q HAMRADIO

(0,125 BT); R3R13 -
MT-0,25 Bt; R2,R10 -
Cn-4-1, CN3-9a, Cn-1,
Cn3-46m; R22 - C-4-
1, CMN3-9a. R16 v R17
MaaTb Ha KaXabiA Bbi-
BOoO amurtrtepa VT4.
Bce He nonfpHbie KOH-
neHcaropsl - Tna KM,
a aneKkTponuTu4Yeckue -
K50-6, K50-35; C2 -
nsyxcekumoHHbin KIME
ot BO®12, BOP201-
212; C10 - KM c ponyc-
KOM +/-5%; C16 - K53.

vD1 - O311 (49,
018, 0312); VD2 - VD3
- KO503 (KAO521,
K0522); VD4 - KO510;
VD5 - [118 (VD4 v VD5
$OopMUPYIOT Hanpaxe-
Hue 1,2 B).

VT1 - KN303r
(KN303B, KMN303E);
VT2 - TT311XK ¢ niobon
6yksoil; VT3 - KT815 ¢
moboin 6ykson; VT4 -
KT610A; VT5 - KN303r
(KN303B, KMN303E);
VT6-KT325B (KT325b).

DA1 - 140Y01A (vinm
aHanoruysas c Kyc. =
700).

W, kOHe4yHo, obec- 0,31 (N3J1 0,18-0,31) Ha kapkace guameTpom 5...9 mm, cepaes-
neyms XOpOLUylo HUK - GeppuUTOBbLIA MNU U3 KapOOHUNBHOIO Xene3a (KoNU4ecTBo
ctabvnbHOCTbH4a-  BUTKOB nogbupaercs akcnepumMmeHTanobHo). L1L2 v L4L5 HamaTbi-
BalOTCH AByMA nposogamu N3J10,31

CTOTbI, Heobxoau-

Y, Kapkac
Mbi#A ypoBeHb (70- L3 (1L6)
100 mB) curnana Pe3nHoBsoe
KOMbLie

Ha Harpy3ke 50-

75 OM, cuHycou- L3 (L6)

8k2

47 mk x 16B

R10
22 x
VD5
KAO513
R11
3k

C6
1 Mk x 16B
R9 R12*
1k5 330

OQHOBPEMEHHO NOBEPX «XONOLQHOW»
yactu L3 u L6 kak noka3aHo Ha
puc.5. Konvyectso Butkos L1L2 u
L4L5 pasHO 1/7-1/10 wactu BUTKOB

DanbHylo Gopmy i L1 (L4) L3 u L6 cooTBETCTBEHHO.
BLIXO[HOrO CWr- L1, L2 —L2(L3) Ans sapuanTa no puc.2a kapkac
Hana. 4, 15) ___L1(L4) @ U CEPAEYHMK Takve Xe, HO Npu Ha-
BonbTmeETp CO- L2 (L5)§§’ CTpOVke OAVH noaavanasoH noa-
6paH no cxeMe Ha L3 (L6) );:, = CTPauBaeTcs CepAevHUkoM, a Apy-
: roi - nonbopomM BUTKOB COOTBETCTBY-
.118\1/22 g;g e owen kaTywku. KaTtywku ceasu
_t >~ L1L2 HamarbiBaloTca Tak xe (puc.5), Ho copgepxat 3-4 sutka MN3AJ
XP1.0,31. Opoccensb L7 - 200...300 mkl'H Tuna M v 1.0.
1— L -128 T1 copepxut 3x9 BUTKOB TPEMS CKPyYeHHbIMU OTpe3kamMu nNpo-
47C:¢ - 2 goga MNa/IllO 0,18-0,31 (3 ckpyTkM Ha 1 cM) Ha peppPUTOBOM KONb-
o ue K10x5x6 M2000HM. CoepuHeHune n ¢pasvposka 06MOTOK Bbli-
TEeKCT) NMONHAETCH cornacHo puc.2. Nepepn HAMOTKON dpeppuUToBOE KONb-
>1  yo 06epHYTb NAKOTKEHbIO, @ HAMOTKY MPOBOAOB NPOU3BECTU paB-
VT3 HOMEPHO NO KONbLy.
VT1-VT3 PA1 - cTpenoyHblil 3NeKTPOMarHUTHbLIN MUKpoamMnepmeTp C To-
KT3156 KOM MONHOro oTknoHeHus crpenku 50-250 mkA. Ecnn ucnonb3o-

BaTb TONIbKO BONHOMEP, MOXHO B3ATb
UHAUKATOP OT OLITOBOI annapaTypbi:
M68501, M4762.1 nt.n., a ecnu BON-
HOMEP U BONbTMETP, HYXHO YyCTaHo-
BUTb U3MEPUTENLHYIO NONOBKY C Nu-
HeNHOW rpapauven wkanbo, UMelo-

AeHua OOC Ha R6,C3,VD1-VD4), VD5 v VT3 - petektop v YNT. - 1,28 1 1 6 wyto 30 peneHnii. ABTOp NpUMeHun
Conportusnenve wyHTa Rw noabvpaercs B COOTBETCTBUU C UC- 256 | 2 3 12 | ronosky tvna M2001 ¢ TOKOM nonHo-
NONb3yeMbiM U3MepUTENbHLIM CTPeNouHbLIM Npubopom P1 (puc.2) 5,09 3 7 18 ro otknoHeHua crpenku 30 MKA.
ANA NONYyHEHUA TOKa MNONHOIr0 OTKNOHEHUA B 1 MA B pexuMe BOJb- 10,13} 4 15 24 MOXHO B3ATb ¥ MEHEE HYBCTBUTENb-
TMEeTpa. 20,15| 5 25 30 Hyi0 - 0,0 200 MkA. BaxHO uMeTb yka-
40,1 6 33 36 3aHHYI0 rpapauuio wkKanbt, T.K. npu-

Papvopneranu n BO3MOXHbI€ 3aMEHbI 798| 7 20 42 BefieHHas Huxe B Tabnuue rpapyv-
588 8 25 28 poBka wkanbl 8 geunbdenax 6yoert vc-

K cxeme npuemHuka Ha puc.2 : 5 2 £ NMoNb30B8aTb Manble NPOMEXYTOYHbIe

Peaucropsl R1,R4-R9,R11,R14-R21,R23,R26 - MJIT-0,25 BT 316

OENeHUa Wwkansl (CM. Tabauyy).
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S1u1 S2 - N2K nubo gpyrue nop,xop,qm,we Manora6apV|THb|e ne-
peknio4arteny Ha ABa NONOXEHNS U TPU HanpasneHust, U ABa no-
NOXEHUa U OBa HanpasneHus, COOTBETCTBEHHO.

WA - Teneckonuyeckan aHTeHHa OT nepeHoCHoro TV wnu pa-
AvonpueémMHuka.

XW1, XW2 - koakcuanbHbie pa3béMbl npubopHbie CP50-730B,
XP1 1 XS1 - niobble nogxopaiume AByXKOHTAKTHbIE BUNKA U PO3eT-
Ka, COOTBETCTBEHHO.

K cxeme rerepoauHa Ha puc.3

Pe3uctopul R1,R2,R4,R5 - MJIT-0,25 BT (0,125 BT), R3 - MJ1T-
0,25 BT, R6 - Cr-4-1, CMN3-9a. Konpgexcatopoi KM, K1, KT, K10-
19. 3na4qenue C1 noabupaioT ans nony4eHus HeoOxoamMmo yac-
TOTbl pe30HaHca koHTypa L1C1. C4 nopbupaloT ans nonyydeHus
MWHUManNbHO HeoBX0AMMOro ypOBHS CUrHana rerepoavHa Ha 3at-
sope VT2.

VD1 - KC182 vnu 0808, A814A.

VT1 - KN303E vwnu KN303r, KMN303B; VT2 - KN302b vinu
KM302A.

ZQ1 - kBapuesbii PE30HATOP U3 UMEIOLWErOCA B HaNU4UU, Npu
yCNnosuu, 4T0 ero 4acrtorta s036yxaeHus B ABa pa3a MeHbLe Yac-
TOTbl NPUHUMAEMOr0 CUrHana.

L1 HamaTbiBaeTCH Ha Kapkace auamMeTpoM 5...9 MM, cepaeyHuk
- peppuTOoBbIA NN U3 KapPOBOHUNBLHOIO Xenes3a (KONU4YeCTBO BUT-
KOB noadupaeTcs 3KCNepPUMEHTaNbLHO A0 NONYYEHUS PE30OHAHC-
Hoi yactoTbl L1C1 pasHOM yacToTe Bo36yxaenus ZQ1).

K cxeme BonbTmerpa Ha puc.4
Pe3ucTtopul R1-R12 - MJ1T-0,25 Bt (0,125 BT), R13 - MIT-0,25
Br. R1 onpepenseT 4yBCTBUTENLHOCTL BOALTMETPa. C NOMOLLbIO
R12 yctanHasnuBalot crpenky PA1 B KOHeul wkKans! npu onpege-
NEeHHOM BXOOHOM HanpsxeHuu. 3HaveHve Ruw noadbupaiot ans no-
Ny4eHWsa Toka NONHOro OTKNOHEeHUs Mukpoamnepmertpa PA1.
KongeHcaTopst - KM,

04_6' crans, K50'6, K50'35.

NaTtyHb U T.N. ) Pnc.6 VD1-VD5 - KO513
(nop, pyuxy . wnu KO503, KAO521,
ynpasnexms , KO522 v T.n. (npyme-

A v
€ MOoM % 3 % HATbL opHOTUNHLIE); VD6
@80-100 mm) | %55
% ’é g - N814A wnu [1808,
% wl 8w KC182.
3oteepctvn S ¥%  VT1-VT3-KT3156(T)
/ 0
noa M2,5 "\ Z 10 8 & KIME C2 (puc.2) He-
7 & ¥ 06x0puMo B3sTL B COO-
08-9 2 : ¢-—' pe C «POAHbLIM» BEPHbE-
e T P34-36 R POM, YCTAHOBNEHHLIM
; Ha ero kopnyce, v popa-
' ; 6oTaTb cornacHo puc.6.
2 Takas popa6oTka no-
, 3BONSIET Peanvu3oBathb
3xM2.5 ' Wkwg  WKany 8 355 rpapycos.

(BUHTBI - Kne 4Yewm, co6CTBEHHO, U

Ha Kne) “ KMNE yno6eH KIME ot BA®.
KoHCcTpykuums )

KopnyC npyémMHunka aonxeH ObiTb NONHOCTLIO METANNTUHECKUM.
MoXHO B3aTb, HaNpUMep, amoMuHueBbi GyTnsp OT Tecrepa nm
U3roToBUThb U3 GONLMMPOBAHHOIO TEKCTONUTA, reTuHakca. Bce
CTbiKM U3rorasnueaemMoro kopnyca nastb 6e3 weneli. ChémHas
CTeHKa-KpbiliKa NPUBUHYNBAETCH K OCHOBHOMY KOPMYCY U AONMKHaE
UMETb C HUM HAAEXHbIA ANEeKTPUYECKU KOHTAKT. MOHTaxX npuém-
HUKa BbiNONHAETCA nevarHbiM cnocobom, NnMbo Ha ONOPHLIX No-
nockax, nNATaqykax, Bbipe3aHHbiXx Ha PONLMMPOBAHHOM NNACTUKe,
nubo «ncesponNeyYaTbio», KOrpa ucnonb3lyetca He GoNbrmpoBaH-
Hbi NNACTUK U «40POXKWU» BLINONHAIOTCH OQHOXUAbHLIM MEeHbIM
NPOBOAOM, U T.M.

LLINY, kBapueBLii reHepaTop nMbo «nNaeHbLIN» reTepoavH oT-
ropaxvBaioTCa IKpaHamu.

B xayecTse UCTOYHMKE NUTAHUS MOXHO UCNONL30BaTb Batapew,
akKyMynsTopbl, ceTeBoi 6nok nuranus. B nocnegHem cnyvae He-
o6xopumo 06paTuTb BHUMAHUE Ha MMHUMYM NyNLCAUUIA HA BbIXO-
ne 6noka nuraHus, 4Tobbl M36exarTb HaBoaoK OT Hero no HY. Jo-
CTaTO4HOCTb pUNbTPaLUU UCTOYHUKE ONPeaensieTCs Ha CNyx Npu
MakcumanbHoM ycunexnuu HY Ttpakra.

BbiIHOCHas kaTtyLuka CBA3u COAepXUT 3 BUTKa Nposoga AuamMeT-

pOM O 8 1 2 MM Ha onpaBKe p,wameTpOM 9 10 MM. I'Ipoaon, on,Ho-
XWUNbHbIA, B ndonaumu. KaTtywka pUKCUpPyeTCs Ha KOHUE KOaKCU-
anbHoro kabensa paviHon 70-100 cM C KoakcvanbHON BUNKOIA Ha
OPyromM koHue ans nogkmoveHna k XW1 BMeCTo Teneckonuyec-
KOW aHTeHHbl WA.

HacTtpoika

Bce y3nsl NnpuéMHUKa HeoQHOKPaTHO NOBTOPSINUCL U NPy UC-
NpaBHbIX geTansaix Ha4yuHaoT paboTaTb cpasy. ECTecTeeHHO, BHaA-
Yyane Heo6x0aMMO NPOBEPUTL NPABUNLHOCTL MOHTaxa. Bkniouus
nuTaHue, nepeseauTe NPUEMHUK B PEXUM «BONHOMEP» (Hanps-
XeHwe rerepoguHa B TakOM pexumMe He NoJaETcsa) v npounssenu-
Te HaCTpOWKy BXOAHbIX KOHTYPOB. 3pecb 6e3 TCC He 06oWTUCH.
Ecnv ero Het 8 Hanuuuu, npuaeTcs raoe-T1o apeHposaTtb. Curnan
I'CC nopaéTtcs Ha Bxop, 4epes pa3béM XW1 1 npov3BoanTca rpa-
AYVPOBKa wWkanbl. C NOMOLLbI0 BONHOMEPA Bbl CMOXETE HacTpO-
UTb KBapuEBbliA UK MHOWN reHepaTop. 3aTem yepes pasbém XW2
nopaércs curnan ¢ rerepoauHa (FCC vinu gpyroro yctpoicrsa) -
paboraer npuéMHUK (Nnepekniodartens S2 - B nONOXeHUe «BONbT-
MeTp»). YpoBeHb retepoavHa noabupaeTcs B BEPXHEM NO CXeMe
NONIOXeHUU ABUXKa perynaropa rpomkocty R10, po nossnexHus
wyma 8 TenepoHax. 1o n Oyaer onTuManbHoe HanpaxeHue re-
TepopuHa (70-100 MB Ha XW2 - B aBTOPCKOM BapvaHTe).

HacTpoiika BonbTMeTpa csoauTCs K TOMy, 4ToObl cTpenka PA1
Aoxogvna Ao KoHua wkKanbl (nocnegHas OTMEeTKa) npu Hanpsixe-
Huu HY Ha XS1 npu noagknioueHHbix TenedoHax 316 mB. 3T1o no-
noxeHue crpenku UM ycranasnusaetcs nopbopom R1 (cm. puc.4).
[Nouemy 316 MB? 310 yposeHb CW ToHa B TJID aBTOpa, cooTBeT-
CTBYIOLLUNIA CNYXOBOMY YPOBHIO CUrHana no wkane S=9 6annos. Y
BaC OH MOXeT ObiTb APYyrMM. YPOBHU CUrHaNoB Ha BXOOE BONbLT-
MeTpa asTOpPCKOro BapuaHra npusepeHs B Tabnuue. Ecnu y Bac
OyneT onpepenéx apyroi cnyxoBoit ypoBeHb S=9 6annoB Ha Ba-
wux TJ1P, cocrasbTe CBOIO Tabnuuy N0 aBTOPCKOMY NPUHLMMY U
oTrpagyvpyiite no Heii PA1 sawero sonbTmeTpa. ns atoro (noc-
ne onpepeneHvns ypoBHa S ana cebst) otkmounte R1 (puc.4) ot
C15 (puc.2) v, nopgas OT 3BYKOBOIO reHeparopa CUrHan 4actotom
800-1000 Ny yepes R1, npovssepgute rpagyvpoBky. BoccraHoBu-
Te CoeVHEeHue - NPUEMHUK roTos k pabore.

HanHasa wkana S-MeTpa He NpUBA3aHa K CTaH4apPTHOMY ypOB-
HI0O curHana Ha sxoge npuémHuka pasHoMmy 50 mMkB Ha RBx=50
Om npu S=9 6annos, a coenaHa no coobpaxeHusiM CNyxoBoi
OUEHKU rPOMKOCTU NPUHUMAEEMbIX CUIHANOB C COXpPaHeHuem
CTaHAAPTHOrOo COOTBETCTBUA pasHuue Mexay coceaHumu banna-
MU wkansl S B 6 gb. [1na CpaBHUTENbHbBIX 3MEePeHUit 3TOro Bron-
He JOCTaTO4HO.

MpumeHeHne

OcTaHoBNIOCb TONLKO HA OAHOM MOMEHTE - KOHTPONb U3Nny4ae-
MO nonockl. Bkniourte NPUEMHUK 1 N0 BONbTMETPY Ha pabouyeit
4acToTe yCcTaHaBnvBaeTe yCuneHue npuémHuka - Teneckonuyec-
KY!0 aHTEeHHy, nMB0 BbLIHOCHYIO KaTyLlKy CBS3u pacnonaraerte Tak,
4TOObI CTpenka PA1 OTknoOHUNACHL Ha BCIO Wwkany. MoxHo nogatb
Ha BXOA, TpaHcusepa 3anucCb PevyeBOro TekCra C MarHMTogOoHa.
EctecTtBeHHO, BbIXOfA, nepeparyvka AomkeH ObiTb HAarpyXeH Ha
COrnacoBaHHyl0 Harpysky - 6e3vHoykKTUBHOE COnpoTUBNEHUE, 8
He Ha aHTeHHy! lNepecTpanBas NPUEMHUK BBEPX-BHMU3 NO 4ACTO-
Te, HabniogaiiTe 3a NOKa3aHUsaMK BONLTMETPA M 4aCTOTOMEpa.
Takum 06pa3oM, Bbl CMOXETE ONpeaenvTb WWPUHY NONOCH! Ba-
LUero uany4aemoro curHana 8 apupe v npu HeobxoanMMOCTU CKOP-
PEKTUPOBATL CBOW pexvum nepepadun. BxogHOM KOHTYp NpuéMHu-
Ka HactpaveaeTcs N0 MakCUMyMy CUrHana Ha Bbixofe NPUEMHUKa
W NPU BbINONHEHUW yKa3aHHbIX paboT He nepecTpavBaeTcs, T.K.
UMeeT OOCTaTO4HYIO NOAOCY NPONYyCKaHus.

ABTOp HaAeeTCs, YTO B OCTaNbHbIX CNyHasX YuTaTenb 3HAET, Kak
BOCNONBL30BATLCA BO3MOXHOCTAMU NpeaiaraemMoro NpuémMHuKa.

Yna4uv B KOHCTPyUPOBEHUU U OTIUYHLIX CUrHanos B adupe!

Jlntepatypa

1. Unx. E.LjanoB. «Pagwno, Tenesunsusi, anektpoumka» Ne8/1974 r.,
cTp.257. EgHo npeanoxenne 3a APY B niobutenbcknte KB npu-
EMHULMN.

2. B.T.lNonsikos. TpaHcuseps npsamoro npeobpasosBarus -M. U3-
Aarenscreo JOCAAQD CCCP. 1984 r.
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YHUBEPCAJIbHAS LIANY 0N KB-TPAHCUBEPA

Bukrop Abpamos (UX5PS), r.XapekoB, Muxann XoHaaps, r.[nyxoB

HecMmoTpsa Ha TO, 4TO B NOC-
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npo6nemMbl NPUMEHSIOTCA CUC-
TeMbl UMpPOBOI aBTONOACTPOIKY YacToThl (LAMY). B nutepary-
pe OnNMCaHO HemMano Takux CUCTeM, KakK C MCNONbL30BaHUEM Umnd-
poBO# wkanbi, Tak U 6e3 Heé. K yiucny HepocraTkos psaa LLAMNY
MOXHO OTHECTU HEOOXOAMMOCTb UX OTKNOHEHUS NP Kaxaoii ne-
pecrpotike M, HepoCTaTouHYI0 NONOCY «3axBaTa» 4acToThl, OT-
CYTCTBUE BO3MOXHOCTU NPUMEHATL CUCTEMY PACCTPOKM OAHOBpE-
MeHHO ¢ LAMY.

OnucbiBaeMas HUXe KOHCTPYKUMS AnlueHa 3TUX HefoCTaTKoB.
MNepBoHayanbHO OHa pa3pabaTbiBanachb 415 CUHTE3aTopa TPaHCU-
Bepa «KoHTyp-116» [1], OaHaKO 3an0XeHHbIE B HEE BO3MOXHOCTU
NO3BOAIOT Ucnonb3osatb 3ty LIAMNY ans nobbix TpaHcusepos ¢
MY 5...12 My He3ascMMO OT Hanuuusa UMGPOBOW LKaNbI.

KpaTtkue texuunyeckue xapakrepuctuku LLANY:

- Hanpsaxenne nutanns 12 B, notpebnsembivi Tok 25 MA;

- MakcumMmanbeHas yacrora i - 32 Mrlru;

- TOYHOCTb M3MEPEHUNS H4acToThl - 24 I'U;

- TO4Yk¥ cTabunbHOW 4acToThl, yaepxusaemoie LAY - ye-
pes3 24 ly;

- Inana3oH N3MEeHeHUs HarnpsxeHvs Ha sapvkane - 2...5 B ¢ auc-
KpeTHocTbio 1/128;

- Hann4ue QyHKUNY asToMaTn4eckoro onpeaeneHns 3AMeHeHus
4acTOTbl OpraHamMu HacTpPOMKN, C MaKCUMalbHbIM BPEMEHEM aHa-
nun3a - 0,4 cex. (Ana peann3auvm TOYHOU HACTPOVIKY 3axBar v yaep-
XaHne HOBOW 4aCTOoTbl NPOUCXoANT Yepe3 3 Cex.);

- Hann4ne QyHKUMY 3aroMUHaHUS HaCTOTbl U HaNpsiXeHns Ha Ba-
pukane npy nepexkaioYeHnn paccTporiku, obecneymsaroLyeii Bo3-
BpAaT Ha yAepXnBaemMylo PaHee Yacrory.

NpuHuunnansHas cxema LLANY npvBepeHa Ha puc. 1. Ha Tpax-
aucrope VT1 cobGpaH yeunurensHblit kKackag, ois HopManbHOMW pa-
6ot penutens Ha 32 Ha mukpocxeme DD1. [lanee curHan nocry-
naeT Ha BxoA npoueccopa Ha Mukpocxeme DD2, kotopas v Bbi-
NONHAEeT 8ce PyHKUUU No ctabunudaumu yacrtorol IMMA.

To4yHOCTb U3MepeHus 4acToThbl 3a Bpemsa 0,083 cex - 24 y.
Bbisoa 2 DD2 - c6poc cuéTtumka, BbiBog, 3 - paspelieHne-3anpeT
cuéra. Peauctopul RB-R14 cocrasnsioT 7-pa3psigHbliit umdpo-aHa-
norosbii npeobpazosatens (LLAMM). Ux Hapo TwarenbHo noabv-
paTb 419 PaBHOMEPHOCTU CTyneHek, 0cobeHHo peaucTop R8, T.k.
npu 3axeare cpepHee 3Haqenue LIAMa - 1000000, nepexopsiuee
B 0111111. PeaucTtop R16 cMmewaeT amana3oH ameHeHust Hanpsi-
xenus LIAlMa B yyacTtok ot 2 po 5 B ans nyyweii pabotbl Bapuka-
na. Peauctopul R6, R7, R15 - nograrusaiowue k +5 B anas crap-
wux paspspos LLAlMa v ana camoro mnagwero, He UMeloWero
«MNOATAXKU» COBCEM.

Tpansucrop VT2 npepHa3sHavyeH gna cornacosaHust curHana
BKNIOYEHUSA pacCcTpoinku. MNpu BbIKNIOYEHHOW PacCTpoiike v npu
nepexoae C npuéma Ha nepepayy v Haobopor LLAMY yoepxvisaet
OQHY U Ty Xe 4aCTOTy, KOTOPYIO MOXHO U3MEHUTb TOJIbKO PYHKOA
FMA. Npv BknloYeHUn PaccTponku NPOUCXOAUT U3MEHEHWE YPOB-
HA Ha BbiBoAe 11. lNpoueccop 3anomMuHaeT (a BepHee o6MeHVBa-
eT C AaYeilkamu NamMaTn) yaepxmeaeMyio HactoTy U 3HaYeHue Ha-
npsxenua Ha LIAlMe. Tenepb pyuky M Bpawartb Henb3q, T.K.

4acToTa Nnocne BbikNIoYEeHNs paccTponku OyaeT He B nonoce yaep-
XaHus, U NPou30WaAET 3axBaT HOBOW 4acToThl. Py4kon paccTpoii-
KU MOXHO yCTaHOBUTb MoOyi0 4acToTy B Npenenax nepecrpoku.
Mpu BknioveHun TX nornuyeckuii yposeHb Ha BbuiBoge 11 onsiTh 13-
MeHsietcs. lNpoueccop swictasnseT Ha LIAMe v yoepxusaeT co-
XpPaHEHHYIO 4acToTy, a Npeabiayilylo 3anoMuHaeT (06meHuBaerT).

Mocne BbiknoyeHusa TX - ove-
at N

penHoit o6meH.

Mpy u3meHeHun 4acToTbi
6onee 4em Ha 6 My e€ yaep-
XaHue BbIKNO4YaeTCs MrHO-
BEeHHO. MefaneHHbie nameHe-
HWA 4acToThl NPOLUECCop on-
pepensier 3a 0,4 cek (5 us-
MepeHui). B MOMeHTbI BKNIO-
YEeHUs UV BLIKNIOYEHUS pac-
CTPOWKU, OANA yCTPaHeHus
BNVSAAHUA BO3MOXHO YCTaHOB-
NEHHOr0 VHTEerpupylowero
KoHAeHcaTopa 60nbLion ém-
KOCTU B Lieny OCHOBHOIO Ba-
pukana M, Bpemsa Ha aHa-
N3 yaepxaHus yBeNu4eHo
no 0,9 cek (ciopa xe BxoouT
aHTu-gpebear - 0,04 cek).

UHpukauyusa paboTol
LLAMYa sbinonHeHa Ha cae-
Topuope VD1. MNpu yaepxa-
HUW 4acToTbi OH roput. B
cny4yae nepecTponKU Ha HO-
BylO 4aCTOTy CBETOAUOM, rac-
HeT U 3aropaeTtcs 4epe3d 3
Cek Nocne OKOH4YaHus nepe-
CTPOMKU, 4TO CBUAEeTeNb-
cTByeT 0 skmo4enun LIAMY.

1o 2'{:130 40 50 °”°C1
DA1
R3I:]R6 s [:]cz 'vn

R2

Bce anemeHTbl YCTpOIA-

CTBa YCTaHOBJIeHbl HA ne-

YaTtHoOM nnare pasMepamu 45x45 MM. HepTEX neyaTHo nnarb

npvseaeH Ha puc.2, a8 MOHTaXHas cxema - Ha puc. 3. MNnara LAMY

pacnonaraercst kak MOXHO 6nvixe k M v coeguHseTca C HUM

KOpPOTKUMU nposoaHukamMu. InemeHtbl C6, VD2, R18 Haxopsarcs
B HenocpeacTseHHon 6nn3ocTu oT koHTYypa MMA.

HacTtpo#ka csoputca k nogbopy kongeHcatopa C6 B KOHTYpe
rNA. Ona atoro HactpaveaioT MM Ha MakcMManbHylo 4acToTy, a
Ha pe3ancTop R18 nopaloT ot BHEWHEro UCToO4HWKA perynupyemMmoe
NOCTOsIHHOE HanpstxeHnue 2...5 B. Npu 3aToM yactota nepecTpoii-
Ky koHTypa MO He ponxHa npesbiwarth 2...3 KMy,

Mpw ycraHoeke nnatbl LLAMNY 8 M cunte3aTopa «KoHTyp-116»
€€ pacnonaralot Ha neso OOKOBOK CTeHKe Kopnyca Ha 2-X
crovikax BbicOTOW 8...10 MM BHEWHNMU KOHTaKTaMu Beepx. Pac-
MNONOXEHWEe KOHTaKTHbIX BbIBOAOB COENAHO Takum 06pa3om, uto
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OHU nerko (6e3 nepekpelymBaHns) nop,Kmoqavoch K npoaop,HM—

Kam, coeguHsiowmm nnaty camoro M4 ¢ nnarov paccTpoiku.

Hex-¢painn nporpammbl npoueccopa UX5PS _DAFC.hex Haxo-
AMTCA Ha cailTe XypHana B pasgene, NOCBAWEHHOM UIOHbCKOMY
Homepy 3a 2007-1 rog..

I'lo BCEM BonpocaM OTHOCMTeI'IbHO ONUCaHHOro yCTpOMCTBa
MOXHO 06pawaTbCs K asropam no E-mail: UXS5PS@ukr.net.

Jiureparypa
1. AGpamos B., Ckpbintuk B. CuHresarop vactorsl TRX «KoHTyp-116» - «Paanoxo6-
6u» Ne6/2002 r.

CQ! Xapbxosckoe npoussoacreerntoe npeanpustTue «Kontyp» (6uiBwee
KTB UK AOCAAD) npeanaraer cneayiowyio npoaykumnio ans paanoniobu-
Teneun:

I. KB annaparypa

1. KB rpancuaep «[IPY)XBA-M»

Uspenue npepcrasnset coboi Habop ana camocTosTensHoi cOopku niobu-
Tenockoro KB TpaHcueepa, kKoTophi pa3pabotaH Ha 6a3e 3BeCTHLIX KOHCTPYK-
unin «Ypan-84M», OYT Machukosa, «KoHTyp-116» n umeet cnepyowme xapax-
TEpPUCTHKM:

- AManasoHbl 4acToT - 1,8...28 MI'y (sxnioyas WARC);

- YyBCTBMTENbLHOCTL NpuémMHunka - 0,3 mkB;

- BuHamuyeckun puanasoH - 6onee 80 ab;

- BbIXOAHan MowHoOcTL - 10 BaTT,

- APY, undpposasn wkana, artedioarop 20 gb, otkniovaemsiii YBY, perynarop
MOLLHOCTH;

- nuTanme - 220 B nepeMeHHOoro Toka;

- pa3mepbl - 290x110x280 mm, Bec - 5 «r.

B cocras Habopa BxopsT:

- NONHOCTLIO COOpaHHbLIA KOPNYC TPaHcMBepa CO BCEMU INeMeHTamMy ynpas-
NEHNR, MHANKAUAN W KOMMYTauMm, KpOMe BepHLepa (NOTEHUMOMETPLI, fepe-
kniovarenu, Tymbneptl, ctpenoyHbii npubop, BY u HY pasvémsl);

- coOpaHHbIf 1 HAaCTPOEHHBIN y3en CUHTe3aTopa YacToThl (0T «KoHTypa-116»);

- coOpaHHas u HacTpoeHHas uMgpposan Wkana c nHauKaumen Ha ceeToanom-
HbIX MaTpuuax;

- TpaHcdopmarop nuranmnsa 50 esarr;

- NeyaTHule nnatuel (ocHosHas, ArNd, YM, ®HY) 6e3 papnoaneMeHTos;

- 8-kpucTanuHbIi kKBapuesbii GunLTP C nonocoi 2,4 ky Ha vactoty 8,865
kKl'u ¢ AByMA KkBapuamu 1 4-KpUCTansuHbii NOAYUCTOHHBIN bunbTp C perynupye-
MoW nonocou nponyckanus ot 0,8 po 3 kl'u;

- KOMMAEeKT Kapkacos ANA HaMOTKU Karywex nonocoBbix GunLTPOB U Gpunbt-
pos MY;

- KOMIJIEKT NPUHUMNNANBHBIX U MOHTaXHBIX CXEM, UHCTPYKUWSA NO MOHTaXY ¥
HacTpoWke TpaHcmeepa.

Liena Ha6opa - 900 rpH. o cornacosanuio C 3aka3ynkoM TakKe BO3MOXHbI:
peanu3aums OTAenbHbLIX y3/10B W nnaT TpaHcueepa; komnnektoBanune Habopa
AONONHUTENbHLIMK PAAVMO3NEeMEHTaMWU; MOHTaX ¥ HACTPOWKA OTAENbLHLIX NNaT U
BCero TpaHcusepa 8 uenomM (uesa rorvosoro TpaHcusepa - 1700 rpn).

2. CuxresaTop yacToTbi OT TpaHcusepa «KoHTyp-116». B gaHHOM cuHTe-
3atope pabo4ne 4acToTu 9-T1 guanasoHoB GOPMUPYIOTCH B pesynbrare Kore-
peHTHOro npeobpa3osBaHna 4acToThl BbICOKOCTabuneHoro MM ¢ noMowbio cuc-
Tembl opHoneTnesow LLAMY. MY ot 8 po 9 Mlru. MNuranme 5 B, 12 B. BuixogHoe
Hanpsxedue - 1,5...2 B. LieHa - 200 rpH.

3. Ycunurens mowHocTu KB Tpancusepa «<YM-200». Cob6paHx Ha meTanno-
creknaHom Tpuope NY-33b no cxeme ¢ 06wmm katopoM. ObecneynsaeT BbiIXoa-
Hylo MolHocTL 6onee 200 BaTT Ha Bcex KB avanasoHax npu BXOAHON MOLLHOC-
T 10 BatT. UmeeTca BY o6xon, nHoukatop aHopHoro Toka , KCB-meTp. Paame-
pbl - 290x135x280 MM, BeC 12 kr. Liena - 1100 rps.

4. LUndposbie wKasnbi, YaCTOTOMEPbI.

a) Uudposan wkana-yacroromep ¢ unaukauuein Ha XXKWU. MNpepHasHade-
Ha Ans MHavkauum Hactotel B KB 1 YKB annaparype, a 1akxe ans pabortu 8
KayecTse 4actoToMepa B pa3nuiHbix npubopax. Osa guanasoHa namepedus: 5
KI'y, - 50 Mly, (ToyHocTs go 0,1 My), 50 Mly - 1200 MI"y (TouHocts ao 10 u).
Bpems cuéta 0,1; 1 1 10 cek, yyscTBMTENnbHOCTL 50 MB. 3anuce po 15 NY. MNura-
Hue 7...12 B, 30 MA. Pa3meput nnatel 80x40 mm. Llena - 115 rpHu.

6) Lindpposas wkana «<MakeeBckas» - yiusepcansHas 1-3 Bxoa0sas, 3anvcb
2-x M4, 6 paspapos, nHamkaums Ha AJIC 3enéHoro useTta BolICOTOM 14 MM. Bbi-
xop, Ha UAMMY, nutanve S B, 200 MA, pasmepbl nnat: npoueccopa - 95x45 mm,
nHgukaumm - 95x35 mm. Liena - 63 rpH.

B) HacTtoromep-uamepurens L/C «MakeeBckuit» - no3sonser namepsaTts
Yactotl o7 1 'y oo 50 MIMy ¢ TouHocTbio Ao 1 MU, MHaykTueHocTn ot 0,1 Mkl 'H o
2 'd, émkoctun ot 0,1 n® o 10000 mkd. YyBCTBMTENBHOCTL YacTOTOMEpa - 50
MB, nHamkauus Ha 8-paspaaHom XKWU. NmeeTcs BO3MOXHOCTL Camokanu6pos-
ku. Muranue 5 B, 50 MA, pa3mepsl nnatol - 85x95 mm. Liena - 75 rpH.

r) Yacroromep «MakeeBckuii» - namepseT 4acToTs! no H4Y sexoay or 1 'u oo
50 Mry, ¢ TouHocTeio 1 'y 1 no BY exoay o1 40 MMy, go 1200 MIMy, C TOMHOCTLIO
100 u. YyscrenTensHOCTL HacroTomepa - 50 MB, unagmkauma Ha 8-paspsgHoM
XKW. JononHutensHaa GyHKUmS - uameperue emkoctu ot 10 n® go 10000 mxD.
Tiuranue 5 B, 50 MA, pa3mepsl nnatel - 85 x 80 Mm. Liena - 75 rps.

A) 3BYKOBbIE NPUCTABKM K WKane u 4yacroromepy-uamepureno L/C - npep-
Ha3Ha4eHbl ANs He3psunx u cnaboenaswmx pagmoniobuteneii. Mo3esonaloT npea-
' CTaBNATb NOKa3aHns NPMGOPOB B 3BYKOBOM BUAE HA PYCCKOM UAM aHIMACKOM
A3bikax. LieHa kaxaown npucrasku - 55 rps.

5. Ksapuesbie Gunurpii ana KB annaparypbi

a) OcHOBHOW KBapueBbiit GuUNbTP - 8-kPUCTanbHLIN, Ha YacToTy 8,865 My,
c nonocow 2,4 kl'u, B koMnnexkre € 2-ms kBapuamu. Pasmepsl: 15x18x70 mm.
Lena - 53 rpH.

6) NoauncTouHbil GUNBLTP HA Ty Xe HaACTOTY - 4-KPUCTANbHLIA, C NAABHO
perynvpyemoi sapukanamu nonocon ot 3 go 0,8 kl'u. Paamepsbl: 15x18x35 mm.
LleHa - 29 rpH.

I1. YKB annaparypa

1. Tpancusep «FM-2004». NpenxasHayeH ana paboTs B 4BYXMETPOBOM NIIO-
6utenbckom avanasoHe. Paboyve vactotsl 144,0...146,0 MIy, C Wwarom ceTku,
KpatHbiM 2,5 k'y. PenutepHbiii pexum Ha nobown yactoTe. MimeloTcs 59 sueek

Pa3mepbl nnatbl amepexHnsa u nipgnkaumm 65x40 mm. MNutanne 9...

NamMsaTH, pexum ckaHmpoBaHus C BbIGOPOM anana3oHa ckanmpoBaHusa. UHavka-
v 4acToThl, peXMMOoB paboTsl 1 NnokasaHnin S-metpa Ha ABYXCTPOYHOM XKW ¢
noaceetkon. Moaynauus - yakononocHas 4YM. BeixogHas MOWHOCTL Nepenaryv-
ka - 10 BT, 4yBCTBMTENLHOCTL NpUéMHmnka - 0,15 mMxB. MNMutanue 12...14B, 2 A ot
OTAEeNbHOro ucTodHuka. Paamepsl 140x50x100 mm, sec 0,5 kr. Liena - 575 rps.

2. Tpasncusep «FM-2006». [ansHeliwans mognukaums npeabioyLwero us-
henvsa. flononHnTtensHo BeeneH guana3oH 430,0...440,0 MIMy ¢ BbIXOQHOW MOLL -
HOCTbIO Nnepeparyunka 5 BarT. PyHKUMOHANbHLIE BO3MOXHOCTU, TeXHUYeCckue xa-
PaxkTepuCTUK1 U pasmepsl OCTannCb NpexHumu. Liexwa - 675 rps.

3. Tpaxceeprep 27/144 Mru. [pepHasHayer ans paboTel B 4BYXMETPOBOM
nobutenLCkOM amManasoHe COBMECTHO C paavocTaHumen CB (27 MIT). Buixoga-
Haa MOLLHOCTL S BT B pexvme YM. MNMutanve 12...14 B, 1 A OT OTOENLHOr0 UCTOY-
HuKka. Paamepsbl nnatel 45x70 mm. Llena - 90 rpH.

4. Tpancseprep 28/144 MrI'u. lNpegHasHayeH ans paboTel B 4BYXMETPOBOM
nobntenscxoM guana3oHe coBMeCcTHO ¢ KB-paamocraHumeii (28 MI'u) . Boixoa-
Haa mowHocTL 5 BT 8 pexume SSB. Mutanne 12...14 B, 1 A OT OTAENLHOIO
NCTo4HuKa. Paamepnl nnatel 45x70 mm. Liena - 105 rpH.

5. Tpauceeprep 144/432 MIy. MNpepHasHayeH ans pabotu B 70-caHTUMeT-
pOBOM nIOGUTENLCKOM Avanas3oHe COBMECTHO C PaguoCTaHumMeln 1ByXMeTpOBO-
ro pguanasoxa. BuixogHas mowHOCTL 5 BT B pexume SSB. Mutanve 12...14 B, 1
A 0T 0TAeNLHOro ucTodHuka. Pasmepsl nnatsl 40x60 mM. Liexwa - 130 rps.

6. Cunresarop yacTorei noburenbckoit crauMoHapHoin/asTomobunbHoM
YKB-paauocrasnumu. [inanason yactot 144...146 My c warom ceTtku, kpart-
HIM S k', penuTepHbn pexum Ha nboi yactoTe. MpomMexyToyHas yactoTta
panuocTaduum 10,7 MI'y (BO3MOXHBI Apyrue 3HaqeHns MY). Mmelorcs 59 syeex
NamsaTH, pexvm ckasnposaHus C BbIGOPOM anana3oHa CKaHUPOBaHWSA W aBTo-
MaTM4eCKOW OCTAHOBKOW NPU Hann4Mmn Hecyluen B kaHane. BoixogHoe Hanpsxe-
HWe cuHTesartopa 1 B. UHiamkaumsa 4actotel n pexumos pabotel Ha XXKKW. Mura-
Hue 9...12 B, 30 MA. Pasmepul nnatsl cuHteaatopa: 40x80 mm. Liena - 165 rpH.

7. Nnata npuémHuxa ans YKB paauoctanuumn. BuinonHexra Ha mMukpocxe-
max MC3371 1 TDA2003, 2 ksapuesbix punbtpa 10, 7 My, 1 nbesaodunsTp 455
kI'u. MmeloTcs Boixoaw! Ha LM 1 S-meTp. HYysctautensHocTs 0,15 MkB. Pasmepsl
nnartel 70x35 mm. Llena - 120 rpH.

8. J-o6pa3Han BepTmkanbHas aHTeHHa Ana auanasoHa 2 Metpa. AHTEeHHa npea-
cTaBnsieT co60# «kKoakCuanbHbli» BAPUAHT J-aHTEHHbI (C COrnacyiowmm «crTaka-
HOM») BbicoTa 8 cobpanHOM Buge - 1,6 M, BxopHOe conpotuenexve - 50 unn 75
OM. KCB - He xyxe 1,5 B auanasoHe 144...146 MI'u. Llesa - 175 rpH.

ill. Pasnoe

1. ABTOMaTHYECKUiA TenerpadHbii K04 C NaMATBLIO (3NEKTPOHHARA YacTb
6e3 manunynstopa). Perynuposka ckopoctu 20...2500 3H./ MuH. 7 penporpam-
MUPYyEMbIX f4eeK NamaTu, EMKOCTLIO 255 CMMBONOB kaxaas. Perynuposka coor-
HoweHua Tovka/Tupe oT 1:2,5 0o 1:4. UmeeTcs pexum namaty «Contest» - asTo-
Maru4eckoe yBenuyeHue KOHTPONbHOro HOMepa Ha eanHALLY NP HaXaTuy KHOMNKK
«CFM QSO». Hesasucvman perynvposka CKOPOCTY OT MaHUMYNATOPa U B NaMs-
TW. YCTaHOBK@ KOHCTaHT U 3anuChb B NamMATb NPOU3BOASITCS B ANANOrOBOM PEXHu-
me. Nutanne 2,5...5 B, 8 MA. KoMMmyTaums nepepatumka (OTKPLITLIM KONNEeKTop)
100 MA. Pasmepel nnatbl 80x30 mm. Llena - 60 rpH.

2, TenerpadHbiit BUpeonpoueccop ¢ usaukaumeit Ha XXKHW. MNpepHasna-
YeH pns npeobpa3soBaHns TenerpadHOro 3s8yKOBOro cur{ana B «6eryLyio crTpo-
Ky» Ha ABYXCTpo4yHOM XKKWU c noaceetkoii. TenerpadHblii curHan nopalot ¢ HY
BbIxoaa (He merHee 1,4 B) npuémHunka nnm € Bbixoga «CaMOKOHTPONbL» Tenerpad-
Horo knioya. MNutanue 5 B, 100 MA. Liena - 120 rps.

3. CW/Notch ¢punerp. YcraHaenmsaetcs 8 H4 TpakTe TpaHcusepa v no3so-
nfeT BblgenaTb Y3Kylo Nonocy Ansa npuéma tenerpadHbix curHanos nmbo nopas-
NATb HeXenaTtenbHble NOMEXU B kaHane npuéma. Pasmepsbl nnatol 25x30 Mm,
nutanue 5...12 B. Liena - 20 rpH.

4. AsTomartuyeckuit uudposoit namepurens KCB. MNpeacrasnser 3Haue-
Hue KCB B Bnpae 4ncna ¢ TONHOCTLIO JO COThbIX fonen. MHavkaums Ha csetoam-
O4HbLIX MaTpuuax C BbiICOTOM 3Haka 14 mMm. He TpebyeTcsa npepsapuTenbHas Ka-
nnobposka. KOMNNekTyeTCs nevaTtHbiMy nnatammn HanpasneHHbIX OTBeTBuTenen
(HO) Ha KB (c TpaHchopmatopom Toka) u/mnm Ha YKB (C nonockoBon nuxven).
15 B/ 50 mA.
Lieva.nnaret uameperus u usgukaumum - 100 rpH., KaxXaoin nevaTHoU nnarol
HO - 3 rpH., co6pannoit u HacTpoexHo# nnatbt HO sa KB - 50 rps.

S. Uuodposoir marsutodoH papuonioburens (LUMP). MNpepHasHaveH ans
3anncy '3BykoBbIX CoobLeHnin n Bocnponseesenvs ux B apupe. Mardmtodor
nmeeT 3 s4eliku namaTy obLiei NPoAOMKMTENLHOCTLIO 0Kono 60 cek. LIMP scTpa-
nBaeTcs B rapHUTYpy Mnu u3rotasnueaeTcs OTaenbHbiM 6nokom, nopknoyae-
MbIM K TeneoHHOMY U MUKPOGDOHHOMY pasbémam TpaHcueepa. Mimeercs ynpo-
WeHHan sepcun Ha 2 adeiikn obwelr NpoaocnXnTENnbHOCTLIO 20 cex. JononHu-
TenbHble GyHKuMK - asronostop, PTT. Paamepsl nnate! : LUMP-60 - 70 x 40 mm,
LUMP-20 - 60 x 35 mm. Mutanue 5 B. Liena: LMP-60-155 rpu., LUMP-20 - 115
rPH.

6. Nepesoasbie wpudThi 4NN BLINONAHEHUN HAANMUCEH HA NULEBbLIX U 3a4-
HUX Nasenax annaparypbi. Pasmeps! 3arnasHoix 6yks - 2,5 MM, 3,5 MM, 6 mMm.
LigeT - 4€pHbivi, 6eneiin. A3bIK - pycckuii, naTuHCknii. LleHa 3a 1 nucr - 3 rps.

BCE LIEHbI YKA3AHbI BE3 YYETA NO4YTOBbIX PACXOLOB. NPY ME-
PECBIJIKE IO NOYTE HEOBXO4MMO K OBLYEA CYMME 3AKA3A [JOBA-
BUTb 4 - 8 T'PH. B BABUCHMOCTH OT ErO OEbEMA.

Aapec npeanpustus: I «Koutyp», yn. lNnexaHosckas, 16-A, r. Xapbkos,
61001. Ten. (057) 732-62-07 (aHémM), (057) 343-76-63 (Bevepom). E-mail:
uxSps@ukr.net. npopmauums B agpupe - vepes UX5PS.
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~ Papvoniobutensim fasHO 3HAKOMa BepTUKaNbHasa 4eTBepTbBON-

HOBas aHTEHHA C HWXXHUM NUTaHueMm, ee mogudukaumm, LOCTOUH-
CTBa 1 HepoCTatku. ECny 0CTasuTh 38 paMKaMy BHUMaHUS Ty ee
4acCTb, KOTOpPAa PacnonoXeHa NoA HUXHUM KOHUOM aHTEHHOro
subparTopa (OnopHLIY U30NRTOP, CUCTEMA NPOTUBOBECOB, 3a3E€M-
nexue), obHapyxusaeTcs npegMeT NOCTOSHHOrO KOHCTPYKTOPC-
KOro noucka - codetaHue xopoLuei ynpyroctu ans nporusonemn-
CTBUA NAPYCHbIM Harpy3kam v BbiICOKOI 3NeKTPONPOBOAHOCTY AN
obecnevenun npuemMnemMon 3pPeKTUBHOCTU aHTEHHbI, MMaBHbLIM
o6pa3oMm, BbICOKOro K.n.A,.

Ha ceropHswHuit pexs 8 KB anana3oHe yCTtaHOBUBLIMIMCA KOM-
NPOMUCCHBIM peLieHem NpobemMbl aHTEHHOIO BePTUKana «ynpy-
rOCTb-3NEKTPONPOBOJHOCTL» CHUTAETCH TPAAULUMOHHBIN TPYOHLIN
plopaneBbiil WTbIPb C pacrtaxkamu, HAM-peinTUHr KOTOPOro Hau-
6onee BbICOK.

Ho 310 peweHue - 06xon npobnemMbl CO CTOPOHLI, 3aMeHa ynpy-
FOCTY XECTKOCTbIO KOHCTPYKUMu. «LieHa» komnpomwmcca (pacTsax-
KW) NOPOX4aeT MHOXECTBO APYyrnx u3sec-

THbiX npobnem, MHOr4a He MeHee BeCO-
MbiX, 4€M UCX0AHbIE U T.4. B OCHOBE KOH-
$nuKTa «HeCOBMeCTUMOCTU» CBOMNCTB -
XEeCTKaa npusa3Ka aHTEeHHOro nNoNOTHAa K
TeNy Hecyuwen KOHCTPyKuuu, ux ecre-
: CTBEHHOE €AVHCTBO B TPAOUUMOHHbIX TEX-
| HUYECKUX PeLUeHusX.
! MIMEeHHO 3TO eAMHCTBO U cCnepyeT pas-
PyLWUTb, NPUMEHUB YYNOYHYIO TEXHONIOMMIO:
BUOpAaTop BLINONHAETCA U3 rmbKOro Xopo-
WO NPOBOASLLEro METaNNNYECKoro Hynka
(pykasa) u opesaeTcs Ha ynpyrun cranb-
HOW N QU3NEKTPUYECKUN WTbIPb-MaYTy
Hecywen KoHCTpykuuu (puc.T1). Bmecto
OAHOro Tena (subpaTop-wTbipb) NOSIBNA-
I0TCH ABa: Teno subparopa v Teno0 MauyThi;
nanee noseutcs Tpetbe. O6a uckombie
m CBOMCTBA HaAeXHOo rapaHTupyloTcs obne-
AVHEHWEM UX HOCUTENe! B €AVHOM aHTEeHHOM KOMrIeKce.

B kayecTtse 4ynka nyuule 8Cero UCnonb3oBaTbh NyXEHyIO Meg-
HYI0O LUNUHOPUYECKYIO NNETEeHKyY (0NneTKy) unv OUMHKOBAHHbIN Me-
TAnnopykas, HO BO3MOXHbI U BapMaHTbl HAMOTKWU NPOBOAALLVMU
NIeHTaMu, NNeHkamu, ceTkamMu, NPOBOAOM C 3aMbikaHUEM ropu-
30HTanNbHbIX UNU BEPTUKANbHbIX PROOB-«BUTKOB» NASHLIMU Nepe-
MbiyKaMu ¥ T.n.

Mautamu MOryT CnyXuTb CTanbHbie TPyObl, CTEPXHU (HanpuMmep,
cTanbHaa apmarypa), NPyXuHbl, CKPYTKU U3 CTanbHbIX NPOBOAOB
n nx KOMOUHauuu; guanexkTpudeckue Tpyobbi (Hanpumep, U3 nonu-
aTuneHa), NNacTukosble CTepxHU, 6amMOykoBbie WTbipU, CNOPTUB-
Hble WecCTbl, T0A04YHbIE MauThl 1 T.n. B gpuana3oHax 80 u 160 meT-
pos Mayta MoXeT ObiTb 3aMeHeHa auanekTpudeckum ¢panom 6e3
U30NATOPOB ~ «@HTEHHbIM CMUHHUHIOM», ObIN0 Bbl NPOCTPAHCTBO
ons «3abpoca» u MeCTo 3auenneHvust (MeTeo30Hn, PeKNaMHbIv
aspocrar).

B HacTosiwee spemMa HoMeHknartypa TpyObHOro pbiHka AoCTaToy-
HO pa3Hoobpa3Ha ¢popmamu, pasmepamu, matepuanamu Tpyob,
TEeXHONoruaMu coeanHeHun ux oTtpeskos. lNonesHo, ecnu popma
MauTbl OyleT NPOYHLIM YCEYEHHbIM FaaKuM UNK CTyNeH4YaThiM
KOHYCOM (Nnpamuaon).

«A4enCTOoCTb» YyNka, CNUPanbHOCTb METANNOPYKABa HE OKa3bi-
BaIOT 3aMEeTHOro snusHUa Ha paboty subpartopa npu obecneqe-
HUW TEXHUYECKON rMrueHsbl, T.K. pa3Mepsbl wene HaMHOro MeHb-
we anvHbl paboyen BOnHbl. Bopa, rpa3b, OCTaHKM HACEKOMbIX,
3ara3oBaHHOCTb BO3Ayxa MOryT NpUBOAUTbL K «OTPaBAEHUIO» U
pa3pyuweHuio MegHoro nokposa B pesysbrare AencTBus Koppo-
3un, 06pa3oBaHUa ranbBaHU4ECKor napol, 06neaeHeHus, UMKNOB
«3amMep3aHue-TasHue» U ap.

MoaromMy cpasdy xe HanpawuvsaerTcs cnocob 3almTbl OT ITUX
BO34EeCTBUiA B BUAE 3aLLUTHON auanexTpudeckon o6ono4ku (Tpe-
Tbe Tes0). Y4eT COBOKYNHOro BAUSHUA OuanekTpuka o6onoyku,

r/4
\c \
| 3

_

CTanbHOrro CTep>xxH{, eMKOCTU U3019T0pa, HETOYHOCTU B pacyeTax |

M pa3MelleHn Ha MadTe... MOryT notpeboBaTb koppekun oav-
Hbl YyNnO4HOro subparopa COOPaHHOM aHTEHHbI, HTO HETPYAHO Bbl-

s CQ HAMRADIO

EXH onormm
Butanunii Kupcei (UYOUA), r.Kues

a) 0) B)

NONHUTb U3MEHEeHNEeM PaCTAXEHUs MeOHOM NNEeTEeHKU NO BepTu-
Kanu B npegenax ee nnacTuyHbIX CBOMCTB. Ha puc.2 npencrasne-
Hbl CeYEeHUN Pas3nuyHbiX BAPUAHTOB peanu3aumu npakTUuHeckKux
KOHCTPYKUUN. [ina BapuaHTa puc.2a: nos. 1 - madta (CranbHow unu
AN3NEKTPUYHECKUI CTEPXEHD, TPYDa), 103.2 - MeHbili Yynok (NNeH-
ka MMJ1), no3.3 - 3awmTHEI Yynok (MNBX pykas, TOHKOCTEHHAR
nonuaruneHosas Tpyba). [ina sBapuanrta puc.26: mayta 1,3 cosme-
LiaeT B 0AHOM guanexkTpudeckoin Tpybe pyHKLUM BTOPOro Yynka v
Onopbl BHYTPEHHero mMeaHoro subparopa 2 (NpoBoA, KaHaTuk,
TpocC, 6umMeTann, OTpe30k KoakcuanbHoro kabens
C 3aMKHYTOW Ha onieTky C 060MX KOHLLOB BHYTPEH-
Hew xunovi unu 6e3 Hee). B BapuaHTte puc.28, aB-
M naowerocs aHanorom obiev cxemMbl puc. 1, oumn-
KOBaHHbIn MeTannopykas 2,3 coemeluaer B cebe
¢pyHKuun subpaTopa v BTOPOro 4ynka (LMHKOBOE
nokpbiTUe). B kayecrse 3awMTHOrO 4ynka Moryr
NPUMEHATLCA U CaAMOKNEWMECH NEHTLI U NNEHKY,
HO OHU, KaK U3BECTHO, HEONrOBEHHbI.

BceM pewieHnaM, noka3aHHbIM Ha puc.2, ConyT-
CTByeT NPUMEHeHue Ha BeplunHe BepTukana BO-
AOoHenpoHWLi@eMon 3arnyLku-crakana 4 (pmc.3).
OuesngHo, 4TO NPU UCNONBE30BAHUY ONBNEKTPUYEC-
KUX MayT oTnapaer HeoOBxoaMMOCTb B ONOPHOM U30NK[TOPE; Npuy
3aTOM AN TpyOHOro BapuaHTa MOXeT BOSHUKHYTb HE06X0AUMOCTb
BO BHyTPEHHEM (Ana sapuaHTta puc.26 - BHeUIHEM) YNPOYHAIOWEM
(nopnepxuBaloweM) crepxHe, Hanpumep, U3 NPONUTaHHOW «OT-
paboTKoi» opeBeCUHSI.

3apukcpoBaTb NONOXEHUE YyNKOB APYr OTHOCUTENbLHO apyra

ot

'MOXHO YNpyruMu neHomaTepuanamu, B TOM YUCNE MOHTAXHOM ne-

HOW. KcTaTtu, MOHTaxHOW neHow yno6GHO chpopmMupoBaTb U308-
TOp, OAHOBPEMEHHO 3aKpenue r4e3no Madtol B Tpybe 3asemne-
HUS nnu NnaTpyboK NOANSATHUKA.

B OTHOWEHUW BAUSIHWUA BTOPOro YyNnka Ha XapakTepucTukyi us-
nyyenus (npvema) aHTeHHbl MOXHO OblTb CNOKOWHbLIM, T.K. NONU-
Mepbl, UCronb3yembie ANna narotosnenus Tpyo, pykasos, obono-
Yek Aaxe Npu ToNLWMHE HECKONbKO MUANMMETPOB paauonpo3pay-
Hbi Ha 4actorax go 50 My v sbiwe. TeM He MeHee, eCny Yynou-
HbliA BEpTUKan 4eMOHTUPYETCH Ha 3UMHUIA Nepuog (aadya) v xpa-
HUTCA B CYXOM MOMeEeLLEeHUn, BTOPOMA YyNnoK MOXHO He npume-
HATb, 06ecneyns NPOPUNAKTUHECKUN YXOL 38 aHTEeHHOW B neT-
Hee Bpems.

Ons obecneverHrs pManaspQHHOCTU aHTEHHbIe YYNOYHbIE KOHCT-
pyKumu TPaHchOpMUPYIOTCH B CXEMY «MayTa - aHTEeHHas BCTas-
ka». AHTeHHas BCTaska 8 Hanbonee NONHOM BapuaHTe (puc.4)
aBnsaeT co6010 TPOMHON UMAUHAPUYECKUIA YynokK, B KOTOPOM Mef-
Hbli 4eTBEPTbBONHOBLIN YyNOK-BUOPATOP 2 pasmMelaeTcs Mexay
OV3NeKTpuyeckumMu vyynkamm 1,3 Ta-
KUM 06pa3om, 4Tobbl CBOE BHYTPEH-
He’ NONOCTbIO0 BCTaska mMorna ObiThb
HageTa Ha ynpyrui Wrbipb-MayTy no-
no6Ho mygTe. Beraeka pukcupyercs
Ha MayTe, 3aneKkTpuyeckui oresop 5
KOMMYTUPYETCA O0MKHbIM 06pa3om,
W aHTeHHa rortosa k paborte. Ecnu
npenycMoTpeHa BO3MOXHOCTb CbeMa
MauTbl unu nosopota ee Ha 90° B Bep-
TUKaNbHOW NNOCKOCTU, MOHTaX-ae-
MOHTaX aHTEeHHbl 3aHuMaeT 6ykBanb-
HO HECKONbKO MUWHYT; ellue MeHblle
BpeMeHu TpebyeTcs npu CMeHe BCTa-
BOK, T.K. kabenbHaa cucrema He 3ar-

d
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parusaetcs. EctecTBeHHO, Takas (byHKU,VIOHaIIbHaﬂ KOHCprKU,VIﬂ

TpebyeT TwarenbHol npopaboTky y3na KpenneHus mMautbl U ee
pasmepa no BbiCOTE, HO 3TO OTAEeNbHas TeMa.

MNpepnoxeHHOe peweHue Ananas3oHHOCTU YYNOYHbLIX 8HTEHH
OPVEHTUPOBAHO Ha paguoniobuTteneit, paboTaiowmx B yCnoBUsix
3aropogHoro xunbs ¢ npuycanebHbiM yHacTkOM 3eMnu (BepTu-
kan «MapkoHu»). Ho 3TO orpaHuyeHue He OOMKHO CMyLaTh pa-
ovoniobutenel ropogos, T.K. OTKPLIBAET WUPOKWUKA NPOCTOP ONs
TBOpYecTea. HanpumMep, Ha MayTe 0gHOPa30Bo Habupaercs «rmup-
NAHAA» YyNO4YHbLIX BCTABOK ONpefaeneHHoro pasMepHoro psaaa,
NO3BONAIOWLAA C NOMOLLbLIO COOTBETCTBYIOULEN KOMMYyTauun pea-
NM30BaThb BLICOTY A/4 (KOHOYKTUBHLIM Teneckon) Ha noboi ava-
na3oH; septukan GP. be3 COMHeHUs, YyNO4HbIE TEXHONOIMU NOo-
CTPOEHUSt aHTEHH NEePCNEKTUBHLI U Ans NPogeCcCMoHanbHOW CBA-
34, 4TO MOXHO 3aMeTUTb, 03HAaKOMUBLUUCH C OTAENbHbIMU peule-
HUAMU @HTEHH MOOUNbHBLIX TeNegOHOB U NOPTATUBHLIX PAANOCTaH-
LUK, a TaKkxke NodbUTEeNbCKUX aHTEHH APYyrux TUNOB..

l‘naBHble 0006eHHOCTVI qynqublx BepTwKanoe 33K/104AI0TCH B
TOM, 4TO OHY NpekpacHo paboTaioT B Ka4eCTBe aHTeHH, NPOCTbI U
yAo06HbI, B HeM aBTOP HEOOHOKpaTHO ybexaancs.

Bnapes aHTEHHbIM apCeHanoM, T.e. HaBoPOM YETBEPTLBONHO-

. BbiX YyNO4YHbIX BCTABOK HA HYXHbie pap,momo6memo Avana3oHbl,

ynpyrom mMadTon n xopowum TpaHcueepom, Bui yoosnersopute
GONbLUMHCTBO CBOUX NIOOUTENLCKUX UHTEPecoB n ambuumin npu
pabote 8 adpupe. 73!

P.S. B nutepatype BCTpe4aercsi Ha3BaHUe «KO0akCcualbHbl€ aH-
TEHHbI», CNeAoBaTeNbHO, NPaBoOMOYEH TEPMUH «KOAKCHUAlTbHbIE TEX-
Hosnornm». MoXHO nokasars, 4TO YyJI0O4HbIE TEXHOSI0MK, B CTPOIMOM
CMbICNe, KOaKcuabHbiMy He aBnsaioTcs. C Apyroi CTOPOHLI, B Tpa-
Anuynn paamnomnobuntTenscrea AaBaTh LWYTOYHbIE HAMMEHOBAaHUSI CBO-
UM NPEAJIOXEHUSIM 1 10/1630BATLCS «NEPEKPYHEHHLIMUY» MOHSATUS-
mu. O6a coobpaxeHusi CBUAETENLCTBYIOT B 110/1b3y 36paHHOV Tep-
MUHONIOrnN.

«GSM-cTOpOoX 2» - OXpaHHOE YCTPOMCTBO C
onoBeLweHueM no KaHany cotoBoM CBA3M

(OxonvaHue. Havano cM. «PX» Ne2/2007, c.56-59)

fMporpammHan yacts ycTpoicrTBa

B mukpokoHTtponnep PIC16F628A ponxHO 6biTh 3anucaHo
cneunanu3npoBaHHoe NporpamMmHoe obecneyeHue («NPoLmnBKa»),
ynoMsaHyTOe B NepBOM 4aCTU CTaTb¥ U BbINOXEHHOE Ha CanTe Xyp-
Hana «Pagnoxob66u». B TenedOHHbI cnpaBo4Huk Ha SIM-kapTte
YCTPO#iCTBa A0MKHA ObiTh 3anncaHa COOTBETCTBYIOWANA Cnyxeb-
Haa nHpopmauus - 3anvucu B TenedoHHOM cnpasoyHuke ¢ 1 no 9
BK/IIOYUTENBLHO, a8 Takke TekCThl SMS-coobuienuii, CoOxpaHeHHble
B SMS namaTtu Ha SIM-kaprTe.

Ha3HaueHue kaxaon suenku TenedoHHOro CnpaBoYHMKa Npu-
BefieHO B Tab1.2. Bce OCHOBHbIE NapamMeTpbl YCTPOKCTBA NONL30-
BaTeNnb MOXET ONeparuBHO U3MEHNTb NyTEM BHECEHUS COOTBeT-
CTBY!OLMX 3anucen B Nepaylo aueliky TenedOoHHOro Cnpaso4yHuKa

2
I

1 Koposasn nocnenosarenbnocrb ANA HACTPOMKN OCHOBHBIX
napameTpoB OXPaHHOro yCTponcTea
_ Homep TenedoHa aboHeHTa, Ha koTOpLIlt Byner
2 OCYLLEeCTBNRETCS A03BOH U OTNPABKa cUrHanbHbix SMS-
coobuieHui
3
4
5 .
6 Homepa tenedoHos aboHeHTOB, Ha KOTOpbie Byaer
OCYLLLECTBNATLCA TONLKO AO3BOH
7
8
9

Ha SIM-kapTe (B panbHelweM 3Ty 3anvucb 6yaeM Ha3biBaTb «CNO-
BO HacTpoek» OxpaHoi cuctembl). CnoBo ¢ HACTpoMkamMu OCHOB-
HbiX NapamMeTpoB yCTPOWCTBA Npeacrasnset cobov B HEKOTOPOM
poae pag cBoe0OPa3HbLIX «3NEKTPOHHBIX» NEePeMbIYEK, U3MEHSA No-
NOXEeHWe KOTOPbiX N0NL30BAaTENb MOXET KapAnHanbHbiM 06pa3om
noBNuUATb Ha QYHKUMOHUPOBaHWE YCTPOCTBA. NepeHoC moayns
HaCcTpoekK yCTPOiCTBa B NPOrpamMMHyio HacTb MOOUNLHOIO Tene-
¢poHa N0380NUN fOOUTLCH PUINUECKOTrO YMEHBLUEHURA KONUYeCcTsa
nertanei KOHTpoNnepa, a Takxe NO3BONSET NONb30BATENIO One-
pPaTUBHO U3MEHATbL NapaMeTpbl yCTponcTsa 6e3 MexaHu4eckoro
BMELlaTenbCcTBa B nNnarty KoHTponnepa. Ha puc.4 npencrasneHo
coepXvumMoe CnoBa HAaCTPOoeK, a TakxXe yka3aHo, Kakme 3Ha4eHus
MOXET NPUHUMATbL KaXAas no3vuma gaHHoOro Chosa.

Aueitka 2 ucnonb3lyeTcs ans 3anucu cnyxebHoro Homepa Te-
negoHa, Ha KoTopbin ByaeT OCyLWeCTBNATLCA OTNPaBka CUrHanb-
Horo SMS-coofbiwenus M O003BOH B cnyyae npoucwiecrtsus. Ha

Mapuc lNoran4yk, r.PoBHO

puc.5 npeacrasneH npuMep 3anoNHeHVsa JaHHOW NO3uuun Namsa-
TV TenegOHHOro CNPaBo4YHUKA.

Aueiiku € 3 N0 9 UCNONL3YIOTCH /1K 3anNUCy CNyxXebHbiX HoMe-
pOB, Ha KOTOpLie OyAeT OCYyLEeCTBNRKETCS TONLKO A03BOH. MNpumep
3anonHeHus paHHbIX a4eek TenedOoHHOro cnpaBoYHUKa NOka3aH
Ha puc.6.

K nporpamMmMHom 4actu yCTpoicTea OTHOCATCH U TeKCThl SMS-
coo0Lenuin, KOTopble Takxe AO0MKHbLI 6biTb NpeasapuTenbHoO 3a-
nucaHbl B namaTtb SIM-kapTtel. HoMepa syeek namsitu, camu coo6-
LeHWs, a Takxe CoObITUSA, NPU KOTOPbIX OHY OTRPABNAIOTCH, Npea-
crasneHbl B Tabn.3. O Tom, kak 3anucatb SMS-coobieHue B sueii-
Ky NaMATU C HyXHbIM HOMepOM ByaeT paccka3aHo HUXe.

1. NepeBog oxpaHoOW CUCTEMBI C
pexuMa OxpaHbl B peXuM OXUOAHUS,
1 2. Bxogswmin 3BOHOK C HoMepa,

3aperncrpupoBaHHOro BO BTOPOM
auyenike TeneOHHOro CNPaBoYHKKA

"OObeKT CHAT C
OxpaHbl”

1. NepeBog oOXxpaHou cuctemsl B
pexum oxpaHsl
2 2. Bxogswunin 380HOK C HOMepa,
3aperncTpupoBaHHOro BO BTOPOM
ayelike TenedOoHHOro CNPaBOYHUKA.

MNponagaxue BHEWHEro NUTaloWero

"O6bveKT nocraeneH
nog, oxpaHy”

"Ha ob6bekTe nponano

3 HanpsXeHus (Ha 3apsaHOM o
N HanpsbkeHne NUTaHUs
YCTPOUCTRE)
- "Ha obbexre
MNoseneHue BHeLIHEro NUTaloLWero 0
4 BOCCTaHOBNEHO
HanNPsXeHUs "
anexTpocHabxexue
5 Hanuuue curiana ot oxpanHoro | "Ha obvekte cpaboran
wnenda Net oxpaHHbiin wnend Net”
6 Hannuue curtana or oxpanHoro | "Ha ob6vexre cpaboran
wnenda Ne2 OXpaHHbii wneigd Ne2”

PyHKUMOHUPOBaHUE OXPaHHOIo YCTPOCTBA

Hauano paGorttl ycrpoiicTBa. Mocne nogknioveHus kabens
YCTPOWCTBA K KOHTAKTHOMY pa3beMy MO6GunbHOro tenedoHa
«GSM-CTOpOX» NoNy4aeT nuTaHue u, B NEPBYIO0 O4epeib, KOHTPON-
nep nposepset, paboraeT nu umdposan NMHUA obMeHa AaHHbIMU
Mexay teneOHOM U yCTPOWUCTBOM. ITOT NPOLECC CONPOBOXAa-
eTCA CUrHanom 3eneHoro ceeroguopa. Nocne ycraHoBneHus co-
eQVHEHUs YCTPOMCTBO Ha4YMHAeT CTapToBYyI0 HACTPOIKY BHYTPEH-
HUX napamMeTpos MOOMNbLHOro TenegoHa, 4To obecneymsaeT HOP-
ManbHOEe B3avMONOHUMaHue L pPOBbIX KOMAHL 1 OTBETOB OXPaH-
HOro yctpowcrsa u MobunbHoro tenedoHa. [Janee yCTpoicTBo
«GSM-CTOpOX» YuTaeT B CBOIO NAMATbL AiBE NepBbie aueiiku Tene-
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8AY 2

NEKTPOHUKA

OO6uue HacTpONKK CHCTEMBI - siueiika Nel:

" Ilone «ma»:

JII00ad 3aIluch

ITone «Homep»: | 1 0 2

1 2 1

OtnpaBka curHainsHOro SMS cooO1ieHus TPH CHATHH
OXpaHOH CHCTEM C OXPaHHOIO peXuMa:

0 — SMS He ornpaBnseTcs;

1 — SMS ornpasnsercs.

OTtnpaBka curHanbHOro SMS coo01enys mpH MOCTaHOBKE
YCTPOHCTBA B OXPaHHBIM PEXKM: -
0 — SMS e oTnpasnsercs;
1 — SMS otmnpasiisercs.

Otnpaska curnansHoro SMS coobnienus npu
MPOMaJaHUH/MIOABICHUY BHEUIHETO MUTAIOIIETO
HarpsHKEHHUA:

0 — SMS He oTnpaBnsercs; -
1 — SMS otnpasisieTcs: py Npornaxe HaNPsHKEHUS,
2 — SMS otnpaBnsieTcs ¥ NpU NPONagaHUM U IIPU
MOSBJIEHNH MUTAIOIIETO HAITPSKEHHUS.

OtnpaBka curHasibHOro SMS coobmenus npu
oOpbiBe/3aMBIKAHUHA KOHTPOJIBHBIX LUIEH(OB: -

0 — SMS He otnipasnsercs;
1 — SMS otnpasnsiercs.

Brr6op pexxuma pabotsi Bxoza Nel:
0 — Bxon He paboTaet (CHTHaN HE IPUHMMACTCS);

1 — Bxon pearupyer Ha 3aMbIKaHMe uuIeida;
2 — BX0J pearupyert Ha oOpbIB LLI€EHpa.

Br16op pexuma pabotsr Bxona Ne2:

0 — Bxon He paboraer (CHTHAJI HE NIPHHUMAETCS); <
1 — BXOZ pearupyeT Ha 3aMbIKaHHe uuieida;
2 — BXOJ pearupyeTt Ha oOphIB nuIeida.

Bpems B3sTHA 00BEKTA OJ OXpaHY:

0 - 10 cek.;
1 -20 cek.;
2 — 30 cek.;
3 -40 cex.;
4 — 50 cexk.; el —
5 - 60 cek.;
6 — 70 cex.;
7 — 80 cek.;
8 — 90 cek.;
9 — 100 cek.

BpeMx KOTOPOE€ NA€TCA HA OTK/IFOYCHHC CHTTHAJIN3allNH .

0 - 10 cek.;
-}
9 - 100 cex.
Bpems 3By4yaHusi CHPEHBI:
0 — cupena He paboraer;
1 - 20 cek.; :
9 - 100 cek.
Ob6s3arenpHbI Cy(QUKC KOLOBOTO CIOBa (CUMBOJI — #). -
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MUNKPOKOHTPOANERY]

Homep Tenedona nepsoro aboHenTa, Ha KOTOPHIA OCYIIECTBISIETCS JO3BOH ¥ OTIIPABIAIOTCH SMS - stueiika Ne2:

IHone «Umsa»:

1100as 3armch

ITone «Homep»: + 1] 3 8 0

9 7 4 8 1 3 6 6 5

MexayHapoaHslit npedUKe s
HOMEPOB MOOM/ILHBIX OIEPATOPOB:
+7 - nna Poccun;

+380 - g YKpauHsr;

+375 - nna Benapycw; -t
+372 - 11 3CTOHMMU,
+370 - gng JIuTBEI;
+371 - nna JlatBum;
+48 - gns [lonbiu. .

Kon onepatopa MOOHIEHOM CBSA3M:
67, 96, 97 - «KueBctap» (YkpanHa);

50 - < UMC» (Yxpauna);
66 - «Ixxunc» (Ykpanna);

63, 93 - «Life» (Ykpauna); -l
095 - «MTC» (Poccus);
296 - «MDC» (benapycs);
50 - kEMT» (3cTonus);
99 - «Bite GSM» (JIutsa);
602 - «PTC» (Ilospiua).

Homep Tenedona aboHeHTa

MOOHMJILHOM CBA3H.

Homepa tene¢gonoB apyrux abOHEHTOB, Ha KOTOPBIE OCYILECTBIISIETCS TOJIBKO HO3BOH - siueiky Ne3...Ne9:

Tlone «Mmsi»:

m00as 3anuch

Ilone «Homep»: 8 0

9 6 7 4 7 8 9 9 6

Homepa tesre¢oHOB aOOHEHTOB MOOHIILHO# M
CTallMOHApPHOH TenePOHHBIX TUHUH CBA3M,
3alMCaHHBIE B JIOOOM U3 JIOMYCTHMEIX
¢dbopMaToB (BKJIFOUAaA BO3MOXHOCTD

HCII0Ib30BaHUA HOTIOTHUTEIBHBIX MPEPHKCOB
Pa3HOro Ha3HAYCHUS, HarpuUMep npeduxc
OecIuiaTHOro BhI30Ba aOOHEHTa «*130*... #»
U1 aboHeHTOB «KHEBCTap» M Opyrue).

¢pOHHOro cnpaso4yHuka Ha SIM-kapte, B KOTOpbIX HAX0QUTCH CO-
OTBETCTBEHHO CNIOBO HACTPOEK YCTPONCTBA U HOMEP, Ha KOTOPbLIN
OynyT oTnpasnsaTeCs SMS coobuweHus. Ecnv npouecc HacTponku
TenegoHa v YteHus TenedOoHHOro CNpPasoYHMka npowen ycneuw-
HO, TO 3€NEeHbIi CBETOAMNOA, raCHEeT 1 3aropaeTcs KpacHoiii. Mocne
3TOro YCTPOWCTBO NEpexoavT B OAVH U3 OBYX BO3MOXHbIX Pexu-
MOB paboTbi - «OXxpaHa» unu «6es3 oxpaHbi».

Bui6bop ckopocTtn obmeHa paHHbiMKM NO UNGPOBOH LLINHE.
Y100b! pacwmpuTb KONNMHECTBO Mogeneit TenedoHOB, C KOTOPbIMU
MOXeT paboTarb OxpaHHOoe YCTPOWCTBO, Obina 3anoxeHa BO3MOX-
HOCTb paboTbl UMGPOBON WKHLI NOCNeaoBaTeNbHOro oomMeHa aaH-
HbIMU Ha ABYX ¢uanydeckux ckopoctsax - 9600 u 19200 6ut B ce-
KyHAy. Bbi6Op CKOpOCTH OCyLWecTBNSETCA annapaTtHo - YCTaHOB-
KOW OQHOI U3 ABYX NepeMbiveKk Ha nnaTe ycTpoicTea. Ecnu ycra-
HoBneHa nepembidka JP1, TO CKOPOCTb O6MEHa JaHHBIMU PaBHa
19200 60p, ecnu JP2 - 9600 60pa. Bonee noapo6HO 0 BbIGOpPE CKO-
pocT oOMeHa C TO unu UHOM Moaensio TenegoHa MoxHO bypeT
y3HaTb B pa3pene Hanapka ycrpoiictea.

MocTaHoBka B pexum oxpausl. [1ns nocTaHOBKYU yCTpoACTBa
B PeXUM OXpaHbl HEOOX0AMMO HaXaTb NOTANHYIO0 KHOMNKY, NPV 3TOM

3aropuTCA KpacHbIi CBETOAMO, OXPaHHOE yCTPOMCTBO Ha4YMHaeT
OTCHET BPEMEHU, NO 3aBEPLEHUM KOTOPOro OXpaHHble AaT4UKu
OynyT B3ATL NO4 KOHTPONb. Bpemsa nocraHosku o6bekTa nopg, ox-
paHy 3a4aeTcs nonb3osarenem B CNOBE HACTPOEK CUCTEMbI (7-9
NO3ULUSA Ha pUC.4) U MOXET NPUHMUMATb OLHO U3 AEeCATU 3Ha4e-
Huit o1 10 po 100 cekyHp. Mocne ucteveHust 3TOro BpeMeHu Kpac-
HblA CBETOANOM, HAYMHAET MUraTb C 60NbLIVM UHTEPBANOM MeXay
BCNbiKamu. 3T0 03HA4aeT, 4TO NOCTAHOBKA NOM, OXpaHy npovs-
Be[leHa YCnewHOo U OXpaHHbie AaTYUKK B3STbl NOM, KOHTPONb. YCT-
POMCTBO MOXET TakxXe OTnpaBuTb curHanbHoe SMS coobiuexue
06 ycnewHoW nocraHoske nop, oxpaHy. KoHTponnep nocbinaet
coofueHre, coxpaHeHHoe B 2- ayeiike namsatu SMS Ha SIM
(Tabn.3). YTo6bl pa3pewmnTb OTNPaeky Takoro SMS coobieHus,
HeoOX0AMMO YCTaHOBUTb «1» BO BTOPOM pa3psige CNnosa KOH(Ury-
pauuu cuctemsbl (puc.4).

Cusatne ob6bekTa ¢ oxpanbi. [1ns nepeBona 0XpaHHOro yCr-
POICTBA B BLIKNIOYEHHOE COCTOsHWE Heobx0aMMO BO Bpems pabo-
Tbl CUCTEMbI B PEXMME OXPaHbl HAXaTb NOTamHylo kHonky. Oxpakn-
HOE yCTPOICTBO AaeT N0Nb30BaTENIO ONpeaeneHHoe BpeMs Ha OT-
KNI04YeHUsa CUCTeMbl onoeelueHus. Ero 3aapaet cam nonb3osarensb
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B 8-M pa3psge cnosa koHdUrypauum ycrponcrea (puc.4) v Mo-
xet coctasnatb 10...100 cekyHn,. YCTPONCTBO MOXET TaKXe OTCbi-
natb SMS coobueHve o0 ToM, 4TO oxpaHa Ha obbekTe 6bina oT-
KNnioyeHa, koTopoe 3anucaHo 8 1-i auerike namaty SMS (tabn.4).
YT006blI pa3pewwnTb OTNpasky Takoro SMS, Heob6xoaMmo ycTaHo-
BUTb «1» B 1-M pa3psge cnosa KOHPUIrypaumu OXpPaHHOro yCTpoii-
cTBa (puc.4).

Pabora ycTpoicTBa B peXxume oxpanbi. [locne noctaHoOBKU
YyCTPOWCTBA B PEXUM OXPaHbl YCTPOMCTBO BbigepXueaeT onpepe-
NEHHbI BpeMeHHOW WHTepBan, Heob6xoguMbin ons Toro, 4ToObl
NONbL30BAaTENb CMOI NOKWHYTb OXpaHseMblli 06bekT, 1 npucTyna-
eT K ero oxpaHe. OCHOBHbIMU PyHKUUAMU yCTpoicTBa «GSM-cTO-
POX» B pEXUME OXPaHbl ABNKETCA KOHTPONb CUrHANOB OT OXPaH-
HbiX AATYMKOB U OCYLLECTBNEHUE CUrHANbHbLIX 3BOHKOB HA HOMepa
aboHeHTOB. ECnv Ha OQHOM U3 BXOAOB YCTPOMCTBA MNOSBAAETCS
cCurHan oT partyuka COOTBETCTBYIOWEN NONAPHOCTY, CBETOAMON,
HL2 (kpacHbiit) HauMHaeT ObiICTPO MuUraTb, 3TO B CBOIO O4epeab
O03Ha4YaeT TO, 4YTO Ha4YanNcs KOHTPONbLHLIN OTCHET BpEMeHU, nocne
KOTOPOro yCTpOMCTBO Ha4yHeT A03BOH U OTNPABKY CUTrHANbHbIX
SMS, ecnv HacTpoeHa COOTBETCTBYIOLLAA ONLMUA B CNOBE HACTPO-
ek ycTpoitcraa. Ecnu go ucreveHus 3Toro BpeMeHy nonb3osaTenb
HaXXMeT NoTanHylo KHOMKyY, TO OXpPaHHOe yCTPOUCTBO Oyaer aeak-
TUBUPOBAHO - NEPEBENEHO B PEXUM OXUAAHUA (BbIKMIOYEHO) -
[A03BOH U ornpaska SMS-coobiueHuii nponasoauTbes He OByaer.
MNpv aToM KpacHbI CBETOANOA, NepecTaeT MUraTb, 3aropaeTcs Ha
2 CeKyHAbl, 8 NOTOM racHeT, 4TO CUrHaNU3upyeT 0 TOM, 4TO yCT-
POVCTBO HAXOAUTCSH B BbIKMIOYEHHOM COCTOSHUU. ECnu e kHonka
AeakTusauuu yCTporcTea A0 UCTEHEHUS KOHTPONLHOIO BpeMeHwU
HaxaTa He Obina, npubop HaunHaeT HabupaTb TenedoHbI N0Nb30-
Bateneu, aanucaHHble 8 namaTu SIM-kapTtel MOGUnbLHOro Tenedo-
Ha B a4eilkax ¢ Homepa 2 no Homep 9. Bcero oxpaHHoe ycTpoii-
CTBO MOXeT 003BOHUTL BOCEMb Nonb3osaTteneit. Ha6op Homepos
Tene¢oHOB OCYLLEeCTBNAETCA NOCNeaoBarensHo ¢ 2 no 9 syeriky.
MNocne Habopa ovepenHOro HOMepa yCTPOWCTBO XAET coeguHe-

HUA ¢ TenedoHom aboHeHTa. Ecnu coepuHeHve ycTaHoBNEHO (No- -

WNY DNVHHbIE TyAKW), YCTPONCTBO OXuUpaeT nogvema Tpybku
nonb3osarenem. Ecnu 8 Tedernue 40 cekyHn aboOHEHT He CHUMaeT
TenedoHHOM TPyOKU, TO YCTPOWCTBO Npekpaiuaer ero Bbi30B U
ocyuecTsnaet Habop cnefyiowero HoMepa B cnucke TenedoHHO-
ro cnpaso4Huka. Ecnu xe 8 TedeHu 40 cekyHp, Bbi3biBaeMbiit abo-
HEHT BCe-Taku CHUMaeT TpyOKy, YCTPOIACTBO akTUBUpPyeT reHepa-
Top DTMF curHanos (3BykOBble CUrHanbl pa3Hoi TOHANbHOCTU,
ucnonb3ylowmecs 8 TenedOoHHbIX YCTPONCTBAX Ans nepeaayy UH-
¢popMauun No NUHUAX C NNOXON NOMEXO3aLUULLEHHOCTLIO), KOTO-
pbii UHTErpupPoBaH B TenedoH, B pe3dynbraTte Yero Bbi3biBaeMbiii
MoNb30BaTeNb CNbIWUT B TPyOKe CUrHanbl pa3Ho TOHANbHOCTY.
ITOT CUrHaN v ABNRETCA OCHOBHbIM CUrHANIOM OXPAHHOI0 YCTPOWA-
CTBa O TOM, 4TO Ha 0ObekTe cpaboTan oavH U3 OXPaHHbIX AaTYU-
KoB. locne TOro kak oxpaHHoe yCTpOMCTBO CMOMN0 AO3BOHUTHLCH
K OAHOMY 13 aB0HEHTOB, 1 TOT NPUHSAN 3BOHOK (CHAN TPYOKY), KOH-
Tponnep npekpatiaeT NONbITKY A03BOHA K OCTaNlbHbIM aOOHEeHTaM.
Taioke nocne ycnewHoro 0380Ha, B 3aBUCUMOCTY OT HACTPOEK, MO-
XeT ObiTb BK/IIOYEHA 3BYKOBas CupeHa unv nioboe apyroe curHanb-
HOe yCTPOWCTBO, NOAKINOYEHHOE K KOHTaKTaM CvnoBoro pene. Bpe-
Ma paboTbl CUrHanu3aropa 3anaercs 9-M CUMBONOM CNOBA HACTPO-
ek (puc.4). Tam xe MOXHO 3anpeTuTb paboTy curHanuaaropa.

Ecnu He ypanochb f03BOHUTLCA HU OAHOMY U3 8 aBOHEHTOSs,
3anuCaHHbiX B TenedOHHOM CnpaBOYHWKE, YCTPOWCTBO Aenaer
HebOoNbLLON NepepbIB ¥ CHOBA NOBTOPSIET NONbITKY AO03BOHA. Tak-
Xe Kak ¥ B NepBblil pa3 A03BOH OCYyLECTBASETCA NnocnegoBaTenb-
HO Ha HOMepa, COXpaHeHHbie B fuerikax TenedOoHHOro CnpaBoY-
HUKa € 2 no 9. Bo Bpema nepepbiBa Mexay 3BOHKaMU MOXeT pa-
6oTaTbh CUrHanu3arop, ecnv 3To paspeweHo 9-M CUMBONOM KO-
BOro cnoBea (puc.4).

OxpaHHoe yCTPOCTBO yMEET pacno3HaBaTth Takue COCTOSHUS
TenedOoHHOro CoeguHeHus, Kak «aboHEHT 3aHAT» U «aBOHEHT BHe
30HbI AerCTBUS», NPU 3TOM YCTPONCTBO He xaeT 40 cekyHa, a Ha-
4uHaeT HabupaTb HOMEP CNeAyloLLEro No CAXCKY, TEM CaMblM yBe-
nuuyMBas WaHCbl OLICTPOro AO3BOHA K OAHOMY U3 paboTocnoco6-
HbiX TenegOoHOB.

Lvknbt go3soHOB aboHeHTam OyayT NOBTOPSTLCSA A0 TOrO Bpe-
MeHW, NoKa He yAacTCa [O3BOHUTLCA XOTH Obi OAHOMY U3 abOHEH-
T0B. llocne kaxablx NATU UUKNOB HEYAd4HbIX [LO3BOHOB YCTPOWA-
CTBO Aenaet MJIMHHyI0 nay3dy (OKono 3 MuH), nocne 4ero CHOBa
HauYnHaeT NONbITKK [03BOHA. Bo Bpems A/IMHOM Nay3bl 3BYKOBOWA

s BUITOBAN INEKTPOHUKA

curHanusatop He pabortaer.

OxpaHHOoe yCTPOCTBO MOXET Takxe oTnpasnatb SMS coob-
LLLEHWA, TEKCT KOTOPbIX OyAeT CMrHanvuavuposarthb 0 cpabaTbiBaHuu
OAHOro U3 oxpaHHbix wnendos. PaspewmTb unu 3anpeTuTb OT-
npasKy Taknx COOOLWEHUA MOXHO, YCTAHOBUB CUMBON «1» Unu «QO»
B 4ETBEPTOM pa3psaae cnosa HacTpoek (puc.4). Tak, npu cpaba-
ToiBaHuu 1-ro wnenda ornpasnsercs coobuieHne, CoxpaHeHHoe
B 5-1 avyeilke namatn SMS Ha SIM, a npu cpabaTbiBaHuu 2-ro -
coobiueHre, coxpaHeHHoe B 6-ii ayelike. Mpu atom SMS-coo6-
eHve OyaeT NnokasbiBaTbh KOHKPETHO HOMEP OXPaHHOro Wwneida,
KOTOpbI cpaboran. Otnpaska SMS-coobuienuit npoucxoauT ne-
pen, Ha4YanoM ocyilecreneHus no3eoHa K aboHeHtam. Coobiuye-
HWUS OTNPABNAOTCA TONbKO HAa nepsbiii HoMep TenedoHa aboHeH-
Ta (BTOpas A4einka namaTtu cnpasovHuka Ha SIM kapre). Ecnuv oT-
npasuTb COOOLEHNEe C NEepBOro pasa He yaoanocCb, TO NOMNbITKa
NOBTOPSETCS.

MNocne TOro kak OXpaHHOMy YCTPOWCTBY yAaNOCh A03B0HUTb-
cs x0T Obl 0OAHOMY 13 aBOHEHTOB, U OH CHAN TPYDOKy, nocne He-
GonbLIoi nay3bl OHO CHOBA BO3BpALLaeTcs K oxpaHe oobekra. Mpu
3TOM YCTPOWUCTBO KOHTPONUPYET TONLKO OOuH wneid (KoTopbiit
He cpabarbiBan) U Oxupaer, Noka BOCCTAHOBUTCH HOPManbHOe
COCTOSiHWE [pYyroro, T0 €CTb NOKAa OXPaHHbIM AaTYUK HAa JaHHOM
wneiide nepeiiaer B HOPMaNbHOE COCTOSIHUE - OyneT cHaTa npu-
4nHa cpabareiBanus. Mocne Toro kak cpaboraswmin wnendg ne-
penper B HopManbHoe paboyee COCTOsiHWE, YCTPOWCTBO CHOBA
Ha4YHEeT OTCNnexunBaTb ero cocrtosHue. Ecnu nocne 3Toro oxpas-
Hbil Wwnevi¢ cHosa cpaborTaer, TO ONATbL HAYUHAETCH O03BOH K
aboHeHTaM. CurHanbHblii CBETOAMOA, NOCNE BO3PALLEHUS B AEXYP-
HbIV pexuM (pexumM oxpaHbl o6bekTa) npogonxaeTt Murath B 6oi-
CTPOM pUTMe. ITO CUrHaNu3NpyeT Nonb3oBaTeNto O TOM, HTO BO
BPEeMs ero OTCyTCTBMS NPOUCX0AuNu npoucecteus (CpabarbiBa-
NW OXPaHHbIE O3TUYUKU).

PaboTa oxpanHbix wneidoB. Kaxabii U3 BXOA0B, K KOTOPbIM
NOAKNIOHAIOTCA OXPaHHbIe wnengsbl, MOXeT paboratb B 0ogHOM U3
Tpex pexvuMoB, 4T0 NO3BONSET N'MBKO NOACTPOUTL YCTPONCTBO NoA,
CBOM HyXpabl. B nepBom pexume paboTbi BXOAbI HE BOCNPUHWMA-
0T CUrHanbi OT AAaT4MKOB U KOHTPONNEpP He OyaeT BLINONHATL HU-
Kakux nencreanin ¢ aTuMm patyvkoM. Bo BTopom pexume paboTsl
BXOH, OXPaHHOro yCcTpowiCcTBa pearvpyer Ha 3ambikaHue uenew
wnevidpa v NPUHMMaET COOTBETCTBYIOLME AESCTBUA NO OnoBeLLe-
HWIO TenedoHHbIX a6oHeHTOB. B TpeTbeM pexume paboTbl BXx0p4,
pearvpyet Ha o0pbiB uenu wnenda. Kaxabivi U3 Byx BXOAOB yC-
TpoKCcTBa MOXET ObiTb HACTPOEH Ha paboTy B NOOOM U3 3TUX TPex
pexuMoB paboTki (CM. puc.4). Pexum pabotbl Bxoaa Ne1 HacTpa-
NBaeTCs NnyTeM U3MEHEHU CUMBONA B 5-M pa3psae Cnosa HacTpo-
ek, a Bxoga Ne2 - uameHeHus cuMeona B 6-m paspsage.

Kpome Toro, 4to BXOAbl UMEIOT 3NeKTPUYECKyIo Uenb 3atuThbi
OT BbICOKO4YACTOTHbIX NOMEX, KOTOPblie MOryT HAaBOAUTLCS B LUNEN-
¢ax yCTpoicTea, OHU euie MEeIOT ¥ NporpamMmmHyio 3awury. MNpo-
rpaMmma KoHTponnepa HanucaHa rakum o6pa3som, 4TO TOT He BOC-
ApUHUMAET CUrHanbl, ANUTENbHOCTb KOTOPbIX MeHbwe 0,05 cekyH-
Abl, 4TO CBOAUT BO3MOXHOCTb NOXHbIX CpabatbiBaHuii K HyNiO.

OTeeTt Ha BxoaHbie 3BOHKW. NPy BXOASLLEM 3BOHKE C 3ape-
MCTPUPOBAHHOro HoMepa TenedoHa NPOUCXOAUT OTNPABKa CUr-
HanbHOro SMS-coobieHus, KOTOPoe yBeaOMANSRET N0AL30BATENS
O TOM, B KGKOM pexwvme paboTbl (nog, oxpaHoi/6e3 oxpaHsl) Ha-
XOQUTCH OXpaHHoe yCcTponcTeo. HToObl nony4uTb Takoe coobue-
HWe, NoNb30BaTeNb AOMNKEH NO3BOHUTL HA TenedOoH YCTPOIACTBA C
HOMepa, 3anMCaHHOro BO BTOPOW a4yeike Tene¢OoHHOro Cnpasoy-
Huka. lNocne onpepenexrus HoMepa aboHeHTa, KOTOPLIV OCylLLe-
CTBNSIET BXOOHOI 3BOHOK, U €ro CpaBHEHUs C HOMepoM TenedoHa
B namMaTu SIM-kaptbi, ycTpolicTeo ob6pbiBaeT coeauHenve. Ecnm
HOMep aboOHEeHTa COOTBETCTBYET HOMEpPy, 3anN1CaHHOMY B Tene-
(pOHHOM CnpaBoYHUKE, TO YCTPOUCTBO OTnpasnset SMS-coobiye-
Hue. [pu oTBeTe Ha TenegOHHbIN 3BOHOK YCTPONCTBO MOXET OT-
NpasuTb OQHO U3 ABYX AOCTYNHbLIX CO00OLeHui (tabn.3). Ecnu yc-
TPOMCTBO HaxOAMTCA B pexumMe oxpaHbl 06bekra, To oTnpasnsieT-
ca SMS-coobiulenvie U3  2-it aueitku namsatu SMS Ha SIM-kapre
YCTPOACTBA, a8 €Cny OXpaHa Ha oObekTe BhbiKMOYeHa, TO U3 1-1
ayenku. Ecnu BxogHOW TenedOHHbIA 3BOHOK OoCyLLecTBNsaeTcs C
no6oro Apyroro HomMepa, OTAUYHOrO OT 3arNMCaHHOrO BO 2-1 sueit-
ke TenedOHHOro CnpaBo4yHUKa, TO YCTPOCTBO Cpa3y xe npekpa-
waeT coeguHeHve ¢ 3TuM aboHeHToM (kKnapet Tpyoky).

MouuTopuHr HanpsxeHna nutauma. OxXpaHHOE YCTPOINCTBO
MOXET KOHTPONUPOBaTL Hanuyue BHELWHEero NUTalWwero Hanpsa-
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MNKPOKOHTPOANERS] ¢
KEHUS, KOTOPOE NCNONb3yeTCs B OCHOBHOM
019 NOA3apsaku akkyMynatopHoi 6arapeu
MobunbHOro TenedoHa. BHelwHee Hanpsxe-
Hue nopgaeTcs Ha BobiBog, RA4 MUKPOKOHTPON-
nepa 4yepes racsiyio pe3nCTOPHYIO LIENOYKY
R10-R11. Hannyne BHewHero nuraiowero
HanpsxxeHus nposepseTcs kaxabie 30 ce-
KyHA. YCTPOMCTBO MOXET OTNPaBNfATb
nonb3osatento SMS-coobieHne kak 0 npo-
nagaHuy BHELWHEero NUTalowWwero Hanpsxe-
HUS, Tak 1 o ero nossneHuun. N'mMbko HacTpo-
UTb paboTy MOAYNS MOHUTOPUHIa NUTAHUS
MOXHO B C/1I08€ HACTPOEK CUCTeMbl (CUMBON
B 3-¥ N03nymK CNoBa, pmc.4). 3necCb MOXHO
3anpeTtuTb paboTy AaHHOro MOAYNA UNK Pas-
pewunTtb otnpaesky SMS-coobuieHus 0 npo-
NagaHuy NUTaIoOWero HanpsaXxeHus, a Takxe
paspeuwnTb OTNPaBKy CoobLeHn kak o npo-
nagaHvum, Tak U O NOSIBNEHUU HANPSXKEHUs
nutaHua. lNposepka Hanu4yms nuraowero
HanpsXeHust 1 0TNpaBka COOTBETCTBYIOLLUX
SMS coo6iueHunit npoussoguTcs yCTpomn-
CTBOM TOJIbKO B pexumMe oxpaHbi 00bekTa u
He NPOUCXOOUT B BbIKNOYEHHOM COCTOSIHUM
(pexum paboTbl «6e3 OxpaHbi»).

MoHutopuHr ypoBHs curHana GSM-

cetn. B yCTPONCTBO 3aN10XEH anropuTM Npo- HL )
Bepku yposHsa curHana GSM-ceTtu (nokasa-
TeNb aHTEeHHbI Ha 3kpaHe Tene¢oHa). MoHu- lj [:]. VT
TOPWHI YPOBHS CUrHana no3sBonsieT onepa- Re B, v P
TUBHO onpenenuTtb, OyneT nu paboratb Ox- e

\
paHHOe yCTPONCTBO B A@HHON MECTHOCTU, YTO 02 50
v DD2

O4E€Hb NONE3HO NPU YCTAHOBKE yCTPONCTBA ° ; m‘:?
C1|+ ]
K1
m02 ,
o oR6 0 ‘o

70.5

HL1

Ha aBToM06unb. OnpepeneHne yposHsi CUr- T
Hana NPOUCXOAMT BHYTPEHHUMU annapaTHb- a1

MU CpeacTBamMu MobunbHOro TenedoHa, BXo- o F—-
AALLEro B KOMMNEKT OXPaHHOrO yCTPOIiCTaa, R2 ol oy Lo
NPy 3TOM CaM KOHTPOANEep NPOCTO YUTaeT o R4 cs
3TV 3HAYEHUS U BLIBOAWT UX HA CUrHANbHbIN C4 JP2 L

cesetoguog HL2 3eneHoro useta. Ecnu ypo- C3 R3 HI;IV o e R “

0D1

o 0 0 o o ¢ o ¢ O

o o o o 0 0 o O O

BEHb CUrHana HaxoauTCa HUXe OOonyCTUMO-
ro, Heo6xoaMMOro ans HopManbHo paboTsl o
npueMonepeparTynka CotoBoro tenedoHa, X
ceetogmop HL2 muraet, B NpOTMBHOM nora- @

BATT+®3

LWeH. YPOBEHb CurHana nposepsieTCs Kaxabix
30 cekyHan. MOHUTOPUHI YPOBHS CUrHana S & 5 o e
NPOM3BOANTCS BO BCEX PEXMMAX paboTbl OX- & :;' = = &6 5 3 3 JPnc.8
paHHOro ycTpoicTea v pabortaet NOCTOSHHO.

7

COOTBETCTBYIOLUIA CMMBON B 9-M pa3pspae Cnosa HACTPOEK OXPaH-
m HOW cucTtemsl (puc.4). Ecnu yctaHosuTtb cuMmBon «0O», TO cnnosoe
pene Bkmo4aTbcst He OypneT. Boibpas cumeon «1...9», nonb3oBa-
TeNb TEM CaMbiM paspewsaeT BKIoYeHe CUN0BOro pesne Ha onpe-

ropuT May3a NOCTaHOBKM NOA OXpaHy aenexHoe (ot 20 no 100 cekynn) Bpems.
CurHanbHble cBetoguoabl. OCHOBHLIMU 3N1€MEeHTaMu, OTO-

M HH TPOMUCTBO H -
EANEHHO YCTPOUCTBO HaxOMUTCA B PexuMe 6paxaioiumu paboTy yCTPOICTBA, IBASIOTCS CUrHANbHbIE CBETO-
Muraert oxpaHbl obbekTa
auogbl HL1 (kpacHoro userta) u HL2 (3eneHoro yseta). B raban-
KpacHbiii Mpoun3zowno cpabarviBaHe OXPaHHOro

GLICTDO MUraeT | ATMKA W YCTPOMCTEO HaxOmUTCH B ye 4 npeacrasneHbl OCHOBHblE pexuMbl paboTbl yCTPOUCTBA, a
PEXMME [I03BOHA MW B PEXMME OXPaHbl TakXe CurHansl CBETOAu0A0B, COOTBETCTBYIOLLUE VM.
' AleTanu ycrpoiicrsa

YCTPOMCTBO HaxoauTCH B BbiK/IHOYEHHOM

norawiex COCTOSHUM YCTpoicTBO cCoObMpaeTcs Ha nevaTHoN nnare HeGonbwnx pas-
I Her Casan C Tenéq)ouom MepoB, KOTOpas pacc4ntaHa Ha yCTaHOBKY B NNaCTUKOBbLIA KOpP-
P nyc ¢ npoywmnHamm 114x80x32 mMm 13 Habopa BOX-M31NP or
6biCTpO MUraer . «Macrep-KUT». Ha puc.7 npepcraBneH BUA, ne4aTHOM NnaThl CO
HepocraTouHbit ypoBeHb curHana GSM- "
3eneHbiit MEL/IEHHO ceTh CTOPOHbI NeyaTHbIX NPOBOAHMKOB. Bua yCcTpoucTea CO CTOPOHLI
MUraer Aeranei nokasaH Ha puc.8. B ueHTpe nnaTbl yCTAHOBNEH MUKPO-
TenecoH paboTaeT B HOPMANLHOM koHTponnep DD1. B kauecTse MUKPOKOHTPONNEPA MOXHO UCNONb-
norawieH .
pexvMe 30BaTb cnegyoumne mukpocxemb: PIC16F628, PIC16F628A u

PIC16F648A. Nepep ycTaHOBKOA

ynpaBneHue cunosbim pene. B yCTpoiCTBE 3anoxeHa BO3-  Ha nnaty 8 MUKPOKOHTponnep 16 DD1 < ZQ1 I C1
MOXHOCTb ynpasneHust CUN0BbIM pene, K KOTOPOMY MOXHO nofl-  HeoB6XoauMo 3anucartb COOTBET- é l
Kmo4nTb NoOylo CUNoByI0 Harpy3ky. Pene nMeer ranbBaHMyecku  CTBYIOLLYIO MPOrpammy (NpoLms- 15 DD1 DU "_QZ,
pa3Bs3aHHbIE CUNOBbIE KOHTAKThl, 4TO NO3BONSRET KOMMYTUPOBaTh  Ky), CM. C.59 nepson 4yactu cra-
BbICOKOBONbTHblE Harpy3ku (220 B), Takve kak naMmnbl Hakanuea-  Tbu B «PX» Ne2/2007. GND <=
HUA, BbICOKOBONbTHbIE PEBYHbI 1 Ap. [Nonb3oBaTtens MOXeET CaMo- Ha puc.9 npepcraBneHa anb-

CTOATeNbHO 3a34aTb pexuvm p860Tbl cnnosoro pene, yCraHoBuB TEePpHAaTUBHAA CxemMa TakKTupoBa- m é1Q1C§ '\zllgu 30 n(b
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HUS MUKPOKOHTpOIIepa C UCNoNbL30BaHMEM BHELLHErO KBapLLEeBO-
ro pesoHaropa. Keapuesbit pe3oHaTtop ZQ1 nonxeH umeTs 4ac-
TOTYy pe3oHaHca 4 MI'u. Takoe gononHeHue MoXeT ObITb NONE3HO
B C/ly4ae ncnosnb30BaHUsA YCTPOUCTBA B NOMeLLeHUAX C HeCcTabunb-
HOIA TeMnepaTypoit OKpyxaiouieit cpeasl. BMeCTo oetekropa Ha-
npsxeHus DD2 MCP100-315D1/TO MOXHO ncnonb3osartb ni0boi
APYrow co CXOXuMu napaMeTpamu - Noporosoe HanpsaxeHuwe 3,15
B, aKT1BHbIi BBIXOAHOM YPOBEHb OTPULATEeNLHOM NoasipHoCTy. Mpu
»\VCC OCTpO# HeobBX0QMMOCTU CyrnepBu3op

MOXHO 3aMeHuTb Ha ctanpapTtHyio RC

R1 uenouky cobpoca (puc. 10). Ocobuix Tpe-
10K 6oBaHwuit K OCTanbHbLIM AETANSIM YCTPOA-
crtea HeT. Peauctop R3 Heobxoaumo no-

¢ »RST pobpatb 6onbwoit mowHoctu (1...1,5

BT). Bunky XS1, koropas 6yneTt noagxnio-

Cl 4aTbCst K KOHTAKTHOMY pasbemy Mobunb-
0, My HOro TenecoHa, MOXHO MCROAL30BATL OT
OTCAYXUBLIEro CBOM CPOK 3apsaaHOro

»GND
yctpoincrtea unu DATA-kabens. Kak pac-

m NasiTb KOHTAKTbl AAHHOK BUAKU U NMOAKIHO-
4YUTb ee K nnare yCTpoucTea, noka3aHo Ha puC.3 B NepBoi 4acTu
cratbu. MoxHo 060iTUCL 1 6e3 CoegUHUTENLHOR BUSIKK, a NPO-
CTO HEMNOCPeACTBEHHO NOoAMasTb COeauHuTesbHbie NPOBOAAa OX-
paHHOro yCcTpoicTea K KOHTakTam paszbema MobunsHoro tenedo-
Ha. Tako cnocob coepuHeHus bynet 6onee HapexHbIM. Hanps-
XeHue, BblaaBaemMoe BHewHuM 610KkOM nuTaHus, AOMKHO ObiTb HA
yposxe 12-16 B npu toke 150-300 MA. Takoe HanpsixeHue Heob-
XOAUMO Ans HopMansHoi paboTsl pene K1, a Tok agocraroyeH Ang
CcTabunbHOro npouecca 3apaaa akkyMysaTopa MobunbHOro Tene-
¢doHa. Cnenyer UMeTb B BUAY, HTO. AN MUTAHUS HArpy3ku Heobxo-
AuMo ByneTt ncnonb3oBaTth APYro UCTONHUK NUTAHUA C COOTBET-
CTBYIOWMMM NapamMeTpamu. Tak, HanpuMep, ons CTaHAapTHOW aB-
TOMOOUNLHOM 3BYKOBOIA CMPEHBLI MOLLIHOCTbLIO 25-30 BT Heobxoau-
MO OyaoeT ncnonb3oBaTb UCTOMHUK MUTAHUA C HOMUHAMBbHLIM Ha-
npsxexvem 12...16 B u HOMuHanbHbIM TOKOM 2...2,5 A. Ecnu
nosL3oBaresib He cobupaeTcs MCNONL30BATb MOLLHbLIE 3N1eKTpU-
yeckue npubopbl AnNs curHanuaaumm O NPOUCLLIEeCTBUU, TO ANS
nUTaHUA OXPaHHOro YCTPOMCTBA MOXHO UCMONL30BaTh CTaHOAPT-
HOe 3apsaHoe YCTPOMCTBO, BXOAsiiee B KOMMAEKT MobvnbHOro

 BLITOBAN DAEKTPORUKA
TenedoHa. Cnenyert yuntbiBaTh, YTO HaNpsXeHue, BbiAaBaeMoe
3apsaaHbIM YCTPOUCTBOM 418 3apsifia akKyMynsatopa COTOBOro te-
negoHa, HaxoguTcsa Ha yposHe 6 B, a 310 3HauuT, 4Tt0 pene K1
paboratb He Bynet. Moatomy komnoHeHTsl VT1, VD4, R9 u K1
MOXHO He yCTaHaBnuBaTh Ha nnarty, a pesuctop R3 Heobxoaumo
3aMEeHUTb Ha NepeMbIHKY.

Cxema noaxNioYeHUA BHELWHUX 3NIEMEHTOB K Ne4aTHo nna-
Te yCTpOMCTBa nokasaHa Ha puc. 11. Bce BHelLHWe 3aneMeHThl noa-
KNIO4aloTCA K KOHTakTHOM Konopke XS2 u k sunke XS1. Mepsble
YyeTblpe KOHTaKTa Konoaku XS2 ncnonb3yloTcs ANns nogkoveHus
DaTynKoB ycTpoucTea. KOHTakT 1 - Kopnyc, 2 - BXO4 NOTaikHOWM KHOMM-
Ku, 3 - Bxop oxpaHHoro wnenda Ne2 u 4 - Bxon 0XpaHHOro LWei-
¢a Nel. Kaxabit n3a wneitdoB yCTPOCTBA MOXET BKIIOHATL He-
CKOJIbKO AATYNKOB C HOPMAaNbHO-3aMKHYTbIMU UM HOPMasbHO-Pa-
30MKHYTbIMU KOHTakTamu. latunku Ha wneiidpe coeguHsioTcs nmbo
nocneaoBsartesibHO (419 4aTYMKOB C HOPMAasIbHO-3aMKHYTbIMW KOH-
Taktamu), nbo napannenbHo (A8 AaTYMKOB C HOPMASIbHO-Pa30M-
KHYTbIMK KOHTakTamu). K npumepy, Ha puc. 11 nokasaHo BKJO4e-
Hue Ha wneid Nel HeCcKONbKMX AATYMKOB C HOPMAaNbHO-PA30MK-
HYTbIMK KOHTaKTamMu, 1 Ha wnend Ne2 - HeCKONbKUX AATYUKOB C
HOPMasibHO-3aMKHYTbIMK KOHTakTamu. [lnnHa npoBOAHWKOB, KO-
TOpble COeauHSAIOT YCTPOMCTBO C AAaTYMKaMM, MOXET COCTaBAsATb
20 meTpos n 6onee.

Ha BbiBoabl 5 1 6 XS2 nogaeTcs nuTaiouiee HanpsxxeHue (Bbl-
BOA, S «-» u BbIBOA, 6 «+» nuTanus). MNMuraloulee HanpsxeHve B 3a-
BUCMMOCTM OT MoaudpuKauum yCTpomcTBa MOXET HaxXoauTLCH B
npepenax ot 6 0o 16 B. K soiBogaam Ne7 n Ne8 nopakniouaercs cu-
NnoBas Harpyaka, HanpumMmep 3BykoBasi cupeHa (puc.11).

Bunka XS1, xotopas nogknioyaeTcs K pasbemMy MoOUALHOro
TenedoHa, coeauHaeTcs C KOHTponnepoMm «GSM-ctopox» npwu
nomowwm S-xunbHoro kabens annHoit He 6onee 30 caHTUMeETPOB.
C onHoit ctopoHbl kK kabeno npunaneBaeTca CTaHaapTHas BUKA
AN\ nogksiioveHus K tenepoHam Siemens cepum x35 u x45. Opy-
rafg cropoHa kabens npunavBaeTCs HENOCPEACTBEHHO K nnarte
yCTpoicCTBa.

Bnaropaps ncnonbdosaxuio B cocrase «GSM-ctpoxa-2» co-
BPEeMEHHbIX 3NIEKTPOHHbIX KOMIMOHEHTOB U MUHMMAaNbLHOMY UX KO-
JIN4ECTBY, YCTPOMCTBO UMEET MUHUMASbHYIO CTOMMOCTL - BCE ane-
MEeHTbl CXeMbl, BK/io4as MUKPOKOHTponnep, CTOaT meHble $10.

OxpaHoe ycTpoucTeo "GSM-c "
MobunbHbiiA P ycTpowe GS TOPoX
TenedoH m
12...15B (1,5A)
— +
A A
3ByKkoBas cupeHa
[ Cait ]| ] 12B/30BT
LUt 2 3]
CAE 106 +
L7l 8 [ 9] _
L*JLo JL#]
L =3
; J
XS1||13456 543 21 : /
/0/0/0/0/ XS2
516 (7|8 |_<
Bbix. pene 1 -
—— Bux. pene 2 >—
be——— MuraHne + > - + 5 128
— Nutanne - > - — (0,4A)
KHonka noctaHosxw/
CHATUA C OXpaHb!
¢ '\ {  Bx. kHonku  >— OaTunk AaTuvk Oatuvk
Ne1 Ne2 Ne6
L I- —————— [—< Bx. wneiicda Ne1>—— - Bx. wineiida Ne2 ——=
Hatunk HaTuuk HAaTunk
Ne1 Ne2 Ne6
< Kopnye >
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MAKPOKOHTPOAANEPLl =

Mo6unuHuiit Tenedpon. B cocrtase oxpaHHOro ycrpowncrea

MOXHO UCMONb30BaTh yCcTapesiwwe Moaenn MobunbHbix Tenego-
HOB pupmMbl Siemens - Takme kak A35, C35, S35, M35, C45, S45,
SL45, MEA45, a takkxe ux moaudukaumun. Bce ol umelot cran-
AApTHble KOHTAKTHbLIE pa3beMbl C MOAEHTUYHOI Pa3BOAKOW BbiBO-
AOB, 4YTO rapaHTUpyeT COBMECTMMOCTb YCTPO/ACTBA CO BCEMU Bbl-
LienepevncneHHbiMu TenegpoHamMu. B ycTpoiicTee Takxe MOryT uc-
nonb3oBaThCA U Apyrue Mmoaenu tenepoHOB Siemens u apyrux
npou3soautenein, Takux kak Nokia, Ericsson v gpyrue. lNMpu atom
NONb30BaTe b fOSIXEH CaM HAWTU COOTBETCTBYIOLLLYIO TEXI0KYMEH-
Tauuio Ha Mogensb TenegoHa, KOTOPYIO OH UMEeeT B CBOEM pacro-
pAXeHuu, yaHatb pa3BoaKy BbIBOAOB KOHTAKTHOrO pa3beMa tene-
¢poHa u onpenennTtb, MOXET N paboratb AaHHLI TenedoH B CO-
ctaBe C OXpaHHbIM yCTponicTBOM «GSM-ctopox». Mocne atoro
NnonbL30BaTENb AO/IKEH HAUTU COOTBETCTBYIOLLYIO BUSIKY, NOAXOASA-
LLYIO A8 NOAKIOHEHUS K pasbemMy TenedoHa 1 noananTb BuIBOAHI
pa3bema XS1 0xpaHHOro ycrpowmcresa K COOTBETCTBYIOLIUM KOH-
Takram Busku. flocne atoro tenedoH nposepsieTcs Ha pabortoc-
noCcoBHOCTL B COCTaBe C KOHTponnepom «GSM-CTopox».

Tenepb HECKONLKO CNOB O NOAFOTOBKE MOOMNBLHOrO Tene-
¢dona k pabore B cocrase ¢ ycTrpoilcTBOM. Kak npasuno, 60nb-
LUIMHCTBO TeNedOHOB CTapbix Moaenei yxe otpabotanu He oguH
CPOK CBOe CnyX0Obl 1 HYXAAI0TCS B TEXHUYECKOM 00CNyXnBaHuu.
Y 6onbwmHcTBa TEenepoHOB MoxeT HabnopaTbes HectabunbHas
pabota. Kak npaBuno, ato cneacrene TUNUYHbLIX NMPUYKUH, OCHOB-
HbIMU U3 KOTOPbIX ABASIOTCH MEXaHWYEeCKMe NoBpexaeHus Tene-
¢oHa, ero ne4yaTrHoOM nNNaTbl MM Xe akKymMynsaTopa. BoabWHCTBO
13 3TUX HEAOCTATKOB MOXET YCTPaHUTbL CaM Nnosib30BaTensb. IMpex-
Ae scero Heobxoanmo paszobparb MOBUNbHLIY TenedoH 1 nounc-
TUTb BCE €ro KOHTaKTHbIe COeANHEHUS:. DTO KaCaeTCst KOHTAKTHBIX
nnowanok Ha nnarte tenedoHa ans NOAKNIOYEHUS aKKYMYIATOPA,
SIM-kapThl 1 BHyTpPEHHEro CoeAuHeHus C aHTeHHoW. Tak, Hanpu-
Mep, HEHaAEXHbliA KOHTaKT TenedoHa CO CBOMM aKKyMYySiTOPOM
MOXET NpuBecTn K Tomy, 4to TenedoH byaet HectabunbHO pabo-
TaTb BO BpeMs OCyLLeCTBIeHus 3BOHKOB, Koraa notpebnsercs Tok
6onbLioit cunbl. HeHapexHOCTb KOHTaKTa nevaTHoi nnarthl C npu-
eMHUKOM SIM-kapTbl MOXEeT NpuBeCTH K TOMy, 4TO annapar He
ObyneT «BuaeTb» yCTaHOBNEHHYIO B Hero SIM-kapty. A HeHagex-
HblA KOHTAKT rne4yaTtHom nnaTtbl TenedoHa Co ceoeit aHTEeHHOW MO-
XEeT NpuBecTu K ToMy, 410 TenedoH Bynet nnoxo paborats B 30-
Hax ¢ HebonbwumM yposHem curHana GSM-cetu. Kak npasuno,
NPOCTas 3a4nCTKa KOHTAKTHbIX MA0WAanokK, yaaneHmne oKUCcNeHuit
MeTanna, u noaxartue KOHTaKTHbIX KNeMM MO3BOASET YCTPAHUTL
BCE 3aTu HepocTtarku B pabote MobunbHOro tenedona. Ewe oa-
HOW Npu4nHON HecTabunbHOM paboThbl cTapbix TenedOHHbIX anna-
paTtoB MOryT CTaTb MUKPOTPELLMHBI HA MPOBOAHMKAX Ne4aTHo! nna-
Thl, NMOSABUBLUMECH BCNEACTBUE ee MexaHu4eckon nedopmaumu,
HanpuMep, Npv NageHuax annapara. YCrpaHnTb MUKPOTPeLLVHbI
B neyarHou nnare MobunbLHOro yCTPOICTBA, Kak NpaBuno, HEBO3-
MOXHO BBMAY HeOONbLWOK TOAUWMHBI NeYaTHbIX NPOBOAHUKOB U
Gonblworo ux konuuectea. B atux cnyyasx MOXeT NMoMoyb npo-
cToe obxartue Kopryca nam ne4yaTHou nNnaTbl COTOBOro Tenedoxa,
Hanpumep, Kneikon neHTomn unu opyrumu Matepuanamu. Boamox-
HOW Npu4uHoi Nnoxoir paborocrnocobHocTy TenedpoHa MOXET BbiTh
Takxe HectabunbHas paborta ero nporpamMmHoro obecreuexus -
TaK Ha3biBaeMble «MporpaMMHbIe rAlku». YCTPaHUTb HEQOCTaTKU
nporpaMMHOro obecrneyeHns MOXHO MyTeM ero 4aCTUYHOW unu
nosHou 3amMeHbl Ha 6onee cospemeHHoe. CaenaTtb 3TO MOXHO, 06-
paTUBLLKCL B CEPBUCHDbIE LEeHTPbl. 3aMeHa nporpaMmmHoro obec-
neveHus npomcxoamt 6e3 pun3nyeckoro BMeLLIaTenbCTsa B Tesne-
(pOH 1 CTOUT OTHOCUTENBHO HEAOPOro.

Aaryukm oxpaHHoi cuctemsl. B kauecTse AaTYMKOB OXpaH-
HOro YCTPOWCTBa MOXHO MCMNONL30BaTh NpakTuyecku nioboit par-
4YMK C HOPMaNbHO 3aMKHYTbIMU UTM HOPMASILHO PA30MKHYThIMW KOH-
Taktamu. 10 MOryT ObiTh OBbIYHBIE KHOMKK, FrEPKOHOBLIE AAT4YU-
KW, Aatyvkyn pa3butua ctekna, [ativku aBuvxeHus, uHdpakpac-
Hble 6apbepbl, 4ATYMKM YTEYKM ra3a, AaTinKu 3aabiMiIeHUs, 0at-
4YMKU 3aTOMnNeHus BOAOK U MHOrve apyrve.

OnHUM 13 caMbix NONYNRPHLIX 4ATYNKOB B HALLE BPEMS SBNSA-
eTCsl AaT4MK ABUXEHUA, KOTOPbLIA CErOAHS UCMONL3YeTCH NPaKTu-
4eCKu BO BCEX OXPaHHbIX cucremax. [latumk oBUXEeHUsi UMeeT HOp-
ManbHO-3aMKHYTbie KOHTaKThl, KOrAa rnepef ero 3KpaHoM HeT ABU-
XYLWNXCA OOBbEKTOB 1 HOPMAanbHO-Pa30MKHYThIe, Koraa obHapy-
XeHO ABuxeHue obbekTa. Cxema noaxknioHeHus aartumka nokasa-
Ha Ha puc. 12. Ha nepBLIx ABa BbIBOAA NOAAETCH NUTaHUe, a cne-
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ayouwme apa ABAsIOTCA Boixonamu npubopa.

Euie ogHUM MHTEpPECHBIM BapMaHTOM SIBNSETCA UCMNONb30Ba-
Hue AaTtyvka 3agbiMaeHHOCTU. oaxnymMB BLIXOA TAKOr0 Aaryuka
K oxpaHHoMmy wwinendy ycrtponcraa «GSM-CTopox», nonb3oBaresib
OGynet onepaTBHO ONOBELWLATLCA O Noxape Ha obbekTe. Ecnu K
wnendy 6yayT NoakMNoHeHbl TOAbLKO AATYUKK AbIMA, TO MOXHO CO-
OoTBeTCTByiOWMM 06pa3omM cocrtaButb TekCT SMS-coobuieHus,
Hanpumep, «Ha obbekTe noxap» 1 coxpaHutb ero 8 5 unu 6 auein-
Ke namsitu (1abn.3).

Takxe B cOCTaBe CUCTEMbI MOXET MCNONb30BaTLCA OATHUK/
CUrHanu3aTop yteuku rasa, Hanpumep, CI'b-1-2B, koTophiit elle
bonble pacwmpser BO3MOXHOCTM OXPaHHOro ycrpoicTea. [an-
HbI AATYMK MOXET UCNOSb30BATLCH AJIA KOHTPOS MUKPO-KOHLIEH-
Tpauuit yrapxoro rasa (0,005 o6veMHbix npoueHToB CO) U KOHT-
pONs B3pbIBHbLIX KOHLEHTpauuii rada 20% HuxHen KOHUeHTpaum-
OHHO rpaHuLbl 3axuraxdus. 10 cCoBpeMeHHbIM MPOTUBOMNOXaPHbLIM
HOpMaM Takou AaT4mMK 06s3aTtenbHO AOMXKEH CTOSTb B nomMetue-
HUW KYXHU Kaxaon keapTupbl (aoma). CoenmnHmB Takoit aartHmk C
wneidom OXpaHHOro yctpowncrea, nonbL3osartens 6yger onepa-
TUBHO OnoBeLwaTLCH 0 Hebe30MnacHLIX yTeukax ra3a B CBOEM XU-
muge. IpuMevanue: aatumk tpebyeTt AONOAHUTENLHOrO BHELLHEe-
ro NUTaHusa u cornacosaHne BbIXoAa C Wnendom OXpPaHHOro yCT-

~ poiicTea.

Hanapka ycrpoiicrea

lMocne yctaHOBKM BCEX KOMMOHEHTOB HA Ne4YaTHyl0 nnarty,
BK/1I04AA MUKPOKOHTPOINEP C NPOWWBKOW, MOXHO NPUCTYNaTh K
obuieir HanaaxKe OXPaHHOro yCTpoMCTBa.

lMpexne Bcero, ckaxemM HECKONLKO CAOB O HACTPOWKEe BHYT-
peHHux napameTpos MObunbHOro TenedoHa. Heobxoammo name-
HUTb Cnepyiouime NyHKTbl HACTPOEK:

1. Buikniountb 6nokuposky PIN gns SIM-kaptbl, 610KkMpoBKY
Knasuartypbl 1 tTenedoHa, KOHTponb SIM.

2. Boikniountb BCce 6nokmpoBkn GSM-cetu, BCe OCTasbHble
HACTPOWKM CETU OCTaBUTb MO YMOSHAHUIO. '

3. BuikiounTtb noaceetky aucnnes, subpo-motop, UK-nopr,
3BYKOBOE CONpoBOXAaeHue u apyrve QyHKUuK, a Takke UHTerpu-
pOBaHHble yCTPOCTBA N5 MUHUMU3aUuMm notpebnsieMoro Mobuns-
HbIM Tene¢pOHOM TOKa.

lMocne HacTpoiiku TenegoHa NPMUCTYNaloT K NPorpaMMuUpoBa-
HUWio crpasoyHuka SIM-kapThl. YCTaHOBUTE B MOOUbHLIN Tene-
(poH akTUBUpOBaHHYIO SIM-kapTy u akkyMynsiTop nutaHus. Bknio-
yute tenedoH. Beeante 4ncnosylo nocnenoBaTenbHOCTb C Ha-
CTpoikamu napamMeTtpos paboTbl yCTPOICTBA B COOTBETCTBYIOLLIEM
¢popmare (CM. puc.4) n coxpaHute B nepBoi no3uumu tenedoH-
HOro cnpaso4HuKa Ha SiM-kapte. Nocne atoro BBeguTe HoMepa
TenedoHoOB, No KOTOpbIM DyaeT A03BaHNBATLCH OXPAHHOE YCTPOA-
CTBO ¥ Ha kOTOpble ByayT oTnpasnaTbcs SMS-coobuieHus B ¢pop-
Mare, COOTBETCTBYylOUEM pUC.5 n puc.6, u coxpaHute ux B NO3u-
umsax ¢ 2-i1 no 9-10 tenedoHHOro cnpasovHuka Ha SIM. Oba3sa-
TeNbHbIMK A5 3aN0AHEHUs ABAAIOTCS 1-a 1 2-9 No3nuum TenedoH-
HOro cripaBso4yHuka. Homepa tenedoHoB B syeiikax ¢ 3-i no 9-i0
3anonHATb He 06sa3aTensHO. MNMonb3oBaTens cam onpenensieT Ko-
nnyecTso aboHeHTOoB, K KOTOpbiM ByneT n03BaHMBATLCA OXPaHHOe
YCTPOWCTBO, NPU 3TOM Cnefyet Takke y4uTbiBaTbh anroputM pa-
6oTbl ycTpoiicTea. [joias oo nycroi no3uumu B TenedoHHOM cripa-
BOYHUWKe, YCTPOMCTBO npekpawiaer Habupatb HOMepa, HaxoaAL-
ecq B creaylowux 3a NyCTomn s4ekon no3mumsax.

Kak 3anucatb tenedoHHble HOMEpa B HYXHble AYeliku Tene-
¢poHHOro cnpasoyHuka Ha SIM-kapte? OueHb NPOCTO. BoAbLWNH-
CTBO MODBUNbHBLIX TenedOHOB NO3BOAKIOT 3anucaTtb HOMep Tene-
¢poHa aboHeHTa Ha SIM-kapTy C BLIGOPOM HOMEpPa KOHKPETHOA
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no3uuuu, B KOTOPO oH Gynet coxpaHeH.

Ins Toro, 4tobbl OXpaHHOe YCTPOUCTBO CMOMNO OCYLLECTBUTb
CUrHanbHbIY [O3BOH Ha HOMep TenedoHa aboHeHTa, He06x0aANMO
Hanuyne cnenylowmnx ycnoBumia:

1. Hannume cobbitus, NPy KOTOPOM OCYLLLECTBNSETCSH OO3BOH.

2. CooTBeTCTBYIOW,ME HACTPOIAKK B CNOBE HACTPOEK OXPaHHO-
ro ycrpomcraea.

3. Homepa aboHeHTOB, 3anMcaHHbie B COOTBETCTRYIOWEM Hop-
Mare B namMatu tenedoHHOro cnpasoyHuka Ha SIM-kapTte yctpou-
cTBa. |

4. Hannuve geHer Ha CHeTYy A1 OCyUeCTBNEHMS UCXOAaLLero
3BOHKA M MPUCYTCTBME HOPMAaNbHOro YpoBHs curHana GSM-cetu
B [@HHO MECTHOCTW.

Orcyrcreme nioboro U3 aTtux ycnosuii npueseaeTt K TOMY, 4TO
[O3BOH HE COCTOUTCS.

Hanee npucrynaiot K nporpamMuposaHmio SMS-namatu. B
1a61.3 nokasaHo copepxumoe namsitni SMS-coobuieHuin, KoTo-
pas HaxoauTcs Ha SIM-kapTe MoBunbHOro TenegoHa. Hekotopble
MOAENN NO3BONSIOT NONL30BaTENO COXPaHATb SMS-coobLeHus
Ha SIM-kapte ¢ BLIBOPOM KOHKPETHOI No3vuun, apyrve Takoro
He No3B0OAKIOT. ECnn C nepsbiM BapMaHTOM BCe ICHO, TO CO BTO-
pbiM Aeno 06CTOUT HEMHOrO CnoxHee. Boipy4yaet 10, 4TO NpakTK-
yeCcku Bce tenedoHbl COXPaHKIOT coobuieHne B CBOEl NamMaTu
nocnenoBarenbHO, TO eCTb, HAYMHAA C NEepBON A4Eiiku B CTOPOHY
BO3pacTaHusa n 3akaHumBas nocnegHen. Ytobbl 3anucarhb LWeCTb
coobieHun, Heobxoammbix anst paboTbl OXPaHHOrO YCTPOWUCTBA,
HeoOXx0auMO CHavana ynanutb BCe CoobuieHus, KOTopble Haxo-
AATCA B naMaTh. YaanaTtbh Heo6xoanmMo Bce coobuieHus, Bkioyas
nanku «Bxoasiume», «4epHOBUKU», «OTNPaBneHHbie» u ap. Nocne
3TOro nonb3osaresb NocnenoBaresibHO Ha4YMHaeT HabupaTb Tek-
cTbl SMS coobuieHunit C Tabsn.4 v COXpaHseT Kaxaoe B NaMaT Ha
SIM-kapte. Habop 1 coxpaHeHue coobuieHunit OCcyLLecTBNSIeTCH
nocnenosartesibHO C NepBoOro no wecroe. lNocne aTtoro HyXHoO Ha-
CTPOUTL NapameTpbl, Heobxoaumble Anst HOPManNbHO OTNPABKU
SMS coobuiennii. B nyHkTe MeHI0 HacTpoekK «CepBuUC LeHTpP» BBe-
AUTe HOMep CepBUCHOrO LieHTpa oneparopa, KapTo4yKky KOTOPOro
ucrnonb3yere. lNyHKT «nonyyarenb» 0CTaBUTb CBOGOAHBLIM. B nyHk-
Te «tun coobuwieHns» sbibepute TN «CTaHAAPTHLIN TEKCT». B nyH-
KTe «CPOK AeUCTBUS» - Bblbepute «MakCUManbHbl». MNMyHKTbI «OT-
yet 06 oTnpaske» K «HENOCPeACTBEeHHbIV OTBET» OCTaBbTE BbIK-
JIIOYEHHbLIMU.

Ins Toro, 4tobbl nioboe n3 wectn SMS coobuiéHn oTtnpasu-
NOCb, He06Xx0AMMO Hanuuue cnenyowmx yCnoBuii;

1. Hanuuune cobbiTus, Nnpu KOTOPOM OTnpasnsieTcs coobuie-
HUS.
| 2. CooTBeTCTBYIOLME HACTPOIAKU B CNOBE HACTPOEK CUCTEMBI
' pa3pewialowme oTrnpasky AaHHOro coobuieHus.

3. Homep aboHeHTa, KOTOpOMY OTnpasnseTca coobiieHve,
3anucaHHoe B MexayHapoaHoM ¢popmare (ans YkpauHbl «+3») BO
BTOPOi1 siverike namMatu tenedOHHOro cnpasoyHuka Ha SIM-kapte
yCTpOMUCTBA.

4. Hannune camoro SMS coobuieHns, KOTopoe AONXHO ObiTb
COXpaHeHO B CTPOro onpeaeneHHoi no3vumm namatm SMS Ha SIM-
Kapre.

5. MNpaBunbHO HACTPOEHHble napaMeTpbl OTrpaBkn coobLle-
HUt SMS, Takme kak SMS-LeHTp, noareepxaeHue otnpasku SMS
v apyroe.

6. Hannuue peHer Ha cuety gnsi otnpasky SMS v npucyTtcreue
HOpManbHOro'ypoBsHs curdHana GSM-cetv B BaHHOW MECTHOCTM.

Orcyrcreue nobOro na atux ycnosui NpuBeneT K TOMy, 4TO
SMS-coobuieHvne He ByaoeT oTrnpasneHo. ,

Danee nonb3oBatenb OMNKEH NPOBEPUTb, NPOUCXOANT N OT-
npaeska SMS coobuieHuit, oTnpasnB B Py4HOM PEXUME OOHO U3
coobuieHunit Ha Homep nioboro aboxeHTa. Nocne aToro NoNbL30Ba-
Tenb nogkniovaer tenedoH K KoHTponnepy «GSM-ctopox» u, uc-
KyCCTBEHHO C03aaB CobObITue, NPy KOTOPOM AOMKHO OTMNPaBASATL-
ca SMS coobuweHue, nposepsieT paboTocnocobHOCTL OXpPaHHOro
yctpoicTea. Ecan SMS coobuienne C HyXHbIM TEKCTOBbIM COoflep-
XaHueM ObIno NpmHATO aBOHEHTOM, 3anMCaHHbIM BO BTOPOI Aueiike
TenedOHHOro CnpaBo4HUKa, 3Ha4uT, BCe paboraeT, B NPOTUBHOM
cnyyae uuwemM npuunHy cbos, ewe pas npoeepsieM CNUCoOK yCno-
Buii, 6e3 KOTOpPbLIX HEBO3MOXHA OTNpaBka coobuieHunit.

Bui6op cxopocTu o6MeHa faaHHbIMM NO UMGOPOBONA LWIMHE
Mexay ycTpoiucTtsom u renedpoHom. Kak yxe 6b110 Boille ckala-
HO, OXpaHHOe YCTPOICTBO MOXeT paboTarb B ONHOM U3 BYX CKO-
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POCTHbIX pexumMmoB obmeHa aaHHbiIMU. BuiGOp ckopocTu ocylle-
CTBNSIETCHA MPU NOMOLLY YCTAHOBKU OOHOW U3 ABYX MepeMblyex.
YcTaHoBKY nepeMblyek crnenyeTt npou3sBoauTh NpU OTCoeauHeH-
HOM kabene. Ecnu nonb3oBartenb He 3HAET, C KakO CKOPOCTLIO
obmeHa naHHbiMK paboTtaet ero MobunbHbI TenedoH, TO MOXHO
onpenenuTb ee B NpoLecce Hanaaku OXpPaHHOro ycrpoiicTea Me-
TOAOM nocneaoBaTenbHOro Buibopa AOCTYNHLIX CKOpocTei. Ans
9TOr0 CHavana HyXxHO yCTaHOBUTb nepembidky JP1, TeM cambim
BbIOpaTb CkopoCTb 06MeHa aaHHbiMK 19200 6uT/C, NOAKNIOUUTL
coeauHutTenbHblihi kKabenb k TenedoHy 1 nposeputb pabortocno-
cobHoCTb ycTpoiicTea. Ecnu nocne nogknioyeHus kabens 3ene-
HbIA CBETOOAMOA racHeT 1 3aropaeTcsi KpacHblid, 3Ha4UT CKOPOCTb
obmeHa aaHHbIMK BbIOpaHa yaayHo. Ecnu xe Ha NpoTaXeHun MuU-
HYTbI-ABYX KPACHbIA CBETOAMOM TaK U He 3aropencs, a OCTancs
ropetb 3eneHblit, Heo6xoanMo BLIOPATL OAPYro CKOPOCTHOM pe-
XM obmeHa aaHHbIMU. [ns 3TOro OTCOeauHseM CoeauHUuTEenb-
Hblh kabenb, ussnekaem nepemoiiky JP1 1 ycrtaHasnusaem JP2,
TeM CaMbiM 3aaaemM CKOpoCcTb obmeHa paHHbiMK 9600 6uT/C. Kak
nokasana npakTnka, 60nbLWUHCTBO CTapbix Moaene MOBGUNbHLIX
Tene¢poHos paboTaloT UMEHHO B OAHOM U3 3TUX ABYX CKOPOCTHbIX
pexumoB obmeHa naHHbiMu. [TpuMevaHue: kareropuyecku 3an-

peulgeTca yCtaHasnmBatb ABe NnepemMbiikun 0AHOBpPeMeHHO, 3TO

MOXeT NPUBECTU K BbIXOAY CO CTPOsi akkKyMynatopa MobunbHOro
TenedoHa! Nonb3oBarenb AOMKEH TaKXe YyYnTbiBaTh TO, 4TO 06a-

3arenbHO AOomkHA ObiTb YCTAHOBNEHA O04HA M3 ABYX NepeMbiyeKk.
Ecnu He ycrtaHoBneHa Hu oaHa nepembidka, pabora yCcrponcrea
Oyaer HenpeackasyeMoi. '

Mocne npoBeneHus Bcex padoT NO HACTPOMKE CUCTEMDI NOA-
KNo4aloT coeauHutenbHblii kabenb U nposepsiioT paborocnocob-
HOCTb YCTPOMCTBA BO BCEX pexumax paboTsl.

YcraHoBKa OXpaHHOro yCTpOMCTBa Ha aBTOMOOUANL. YCTPOii-
CTBO uMeeT psaf, PyHKUMIA, KOTOpsIe ByayT NonesHb! Npu yCTaHoB-
Ke OXPaHHOro yCctponcrea Ha aBToMobunb. PyHKUUSA MOHUTOPUH-
ra yposHs curHana GSM-cetn MoxeT NOMOYb NONL30BATENIO YC-
TaHOBUTb aBTOMOOUNb HA CTOSIHKY B HYXHOM MecTte. Ecnu asto-
MOOUNbL OCTAHOBUNCSH B MECTe CTOSIHKM C MiOX0# HanpsaXeHHOC-
Tbi0 GSM-curHana, 06 aTom Ccpasy xe NpocUrHanuanpyeTt Muraio-
Wui1 3eneHblit ceetoauon. Ysuaes curHan, snagenel, MoXxer u3s-
MEHUTb MeCTO CTOsiIHKM aBToMOBUANsi n TeM cambim obecneunTb HOp-
ManbHyl0 nepeaavy papuocurHana. lNonb3oBatesb MOXET Takxe
yCTaHOBUTb HA aBTOMOOUAb AONOAHUTENbHYIO aHTEHHY U NOAKMIOYUTD
ee K pasbemMy BHellHel aHTeHHbl MOBunbHOro TenedoHa, 4To obec-
neunt 6onee HaaexHyio ces3b TenedoHa ¢ 6a3o0BoI CTaHUueN.

Bnaneney asToMOGMNR MOXET TaKXke UCNONL30BaTb PYyH-
KUMIO onpeneneHus KoopauHar MobunsHoro renegoHa, Bxo-
AOSLero B KOMMNeKT 0XpaHHOro yCTpoicTea ans onpeaesnieHuns Ko-
opauHaT aBToMobunsa. BONbWUHCTBO COBPEMEHHLIX ONEpaTopoB
MOBunbLHOI CBA3W NpenocrasnsaioT aboHeHTaM ycnyry onpenene-
HUS CBOUX KOOPAUHAT NpU NOMOLLM cBoero MobunbHoro tenedo-
Ha. YkpauHCkuii onepartop «Knescrtap» npenocraBnsieT MUMEHHO
Takylo ycnyry, Kotopas HasbisaeTtcsi «MobunbHas kapTa». [laHHasa
ycnyra no3sonsiet onpeaenvtb nNo 3anpocy nonb3oBartenst ero Me-
crononoxexnne. OHO MoxeT BbiTb OTNPaBeHoO NMONL30BATENIO B
Buae tekcrta B SMS-coobuieHnu wnu B Buage ¢pparMeHra Kaprhbl
AAHHOI MeCcTHOCTK B Buae MMS unu e-mail coobuienus. Bo sto-
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pOM Cilyqae nonb3oBartesb nosly4aeT Tpu paina C pUucyHKamm kapT
B pa3Hbix Macwrabax (cm. puc. 13, 14, 15), no koTopuiM C 6onb-
LLIOW AOCTOBEPHOCTbLIO NONL30BaTENb MOXET ONpeaenuTs CBOU KO-
opAauHaThl. Ycnyra Takxe no3sosisieT OTnpaBuTb CBOM KOOPAUHA-
Tbl APYrOMY NO/IL30BATENIO, 4TO MOXET ObITb BbIOAHO NPV UCMOSb-
30BaHWK ee B HaWleM OXpaHHOM ycTpoicTtee. Y106kl npu cpaba-
TbIBAHUWN AATYMKOB HA OXPaHHLIX Wneidax Bnapenblly OTnpasns-
nocb SMS-coobuieHure ¢ koopanHatamu asTomobuns, Heobxoau-
MO 3anucaTtb B & 1 6 no3avumm SMS namsatu Ha SIM-kapte (CMm.
1a071.3) cnepylowmii Tekct coobuenus: «E <Homep aboHeHTa>»,
rne Homep aboHeHTa u ABNSETCS HOMEPOM BNaAenbLa, KOTOPbI
nony4ynt SMS (Hanpumep: I'AE 380974813665). Yrobbl Bnapenew
nonysunn MMS unu e-mail coobiexuns ¢ kapToit MECTONONOXEHUS
aBTomMobuns, B AYelikax 5 n 6 Heo6xoAUMO COXpaHUTL Cnepyio-
wue tekctol «[[IE <Homep aboHeHTa> MMC» n «E <e-mail
aboHeHTa>» coorseTCTBeHHO. Hanpumep: I'AE 380974813665
MMC v I'IE mapic@mail.ru. Bonee netansHo 06 MCNONL30BaHUU
AAHHOW YCIYrv MOXHO y3HaTb Ha oduUManLHOM caiite oneparto-
pa http://www kyivstar.net.
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POW 2

GND 1

K Mo6unbHoMy TenedoHy
Siemens X50/X52/X62/X65/X75

K oxpaHomy ycTpoiicTay

MpakTuyeckuin onbir. B npouecce ucnuitaHuii ycrpoiicrea
OKa3anocb, 4TO OHO 3aMeuatenbHO paboraet u ¢ 6onee cospe-
MEHHbIMU MoaEenaMu MobGunbHBbIX TenedoHOB repMmaHckon ¢Gup-
Mbl Siemens. K H1uM oTtHocsites mogenv 50, 52, 62, 65, 75 cepuin
ot Siemens. Y1066l NOAKNIOYNTL OAMH U3 TakuX TenedoHOB K yCT-
poitictey «GSM-cTopox», Heobxoaumo cobpaTts nepexoaHuK, no-
Ka3aHHbI Ha puc.16. Buisoabl XS1 noaknioyaioTcs K nevaTHom
nnare ycrpoicrea. Bunka nogkniovaercs kK pasbeMy 3apsinku
mMobunsHoro tenegona. Peanctopsl R12 - R14 3apaioT Heobxo-
AVMble Norvyeckue ypoBHu, NMo KOTOpbIM Tene¢dOH onpeaens-
€T, 4TO K HeMy NoAKNio4eHOo ycTponcTea ans ungposoro obme-
Ha OAHHbLIMMU.

Cnepyert
OTMETUTH,

RI17 4 5
POW <+——] —=1 DA2 —»VCC 4TO Npu noa-
Knio4dyeHuun
GND = . | new tenedo-
DA1 LM317T HOB BO3HUKA-
e s er eue ona

M

Pnc.17 R14 560 Om npobnema,
KoTopas yc-

NOXHAET UX uCnonb3oeaHue. [leno B TOM, 4TO COBPEMEHHbIE MO-
Aenn MoObUNbHbIX TenedoHOB He UMEIOT BLIBOAA ONS NUTAHUS BHe-
LIHUX YCTPOWCTB HA CBOEM KOHTAKTHOM pa3beMe. TO BuiHYyXaaeT
NCNoNL30BaTb AONONHUTENbHLIKN CTabuNN3aTop HanpsXeHus ans
MUTaHUS HU3KOBONLTHOM YacTu ycTpoitictea «GSM-ctopox». Cxe-
Ma Takoro crabunuaaropa npeacrasneHa Ha puc. 17. OCHOBHbIM
aneMeHToM ctabunusatopa siensetca Mmukpocxema LM317T. Ha
BbiBOA 3 DA2 nopaetcs BxoaHoe HanpsixeHue. Peauctopsl R18 un
R19 3apaior yposeHb BbIXOQHOrO Hanpsixenus 4 B Ha BuiBoge 2
DA2.

Kak nokasana npaktuka, 4auie Bcero npuunHoi Hectabunb-
HOW paboTbl OXpaHHOro ycTpoicTea «GSM-CTOpOX» SBNSETCH ak-
KymMynatop MobunbHoro tenegona. OcobeHHO 3TO OTHOCUTCH K
CTapeHbkuM MoaensiM TesiepoHam, akKyMynsiTopbl KOTOPbIX, Kak
NpaBsuno, OTCAYXWAN yxe BCe CTPOKU. Kak anbTepHaTuBy akkymy-
NATOPY TenedoHa MOXHO NPeanoXuTs NUTaTh MOBUNLHLIY Tene-
(OH OT BHELIHero UCTO4HMKA NUTaHWUS Yepes CrieuuanbHblii CTa-
bunuaartop. Cxema takoro ctabunusaropa nokasaHa Ha pumc. 18.
B xauectse ctabunuaartopa ncnonb3aosaHa MHTErpanbHas MUKpPO-

Crabunusatop HanpsikeHus (3,6B/2,5A)

BxoaHoe HanpskeHue 3 2
+12..20B (15..2.5) 1 DA1
+
C12 g 1
R10 R11
O6wjwin BbiBOA | - —e
[
13
C15 -
BbixoaHoe HanpskeHUe -— +

+3,6B (1,5...2,5A)

cxema LT1083 ¢ makcumanbHbIM TOKOM Harpyaku 7A. 310 no3so-
NnfeT nCnonb3oBaTb ee Ana crabunmaaunm NUTaHUs MOBUNLHOIO
TenedoHa, Tok noTpebneHns KOTOpOro cocraenset 8 cpeaHem 300-
500 MmA 1 2 A - kpaTkoBpeMeHHble nuku. Ha suisog, 3 DA1 nopaer-
CA BXoAHOe HanpsixeHue, C BbiBOAa 2 cHUMaertcs crabunmanpo-
BaHHOe HanpsxeHue. Peauctopbl R10 u R11 3anaioT BbIxogHOe
HanpsixeHne crtabunusaropa Ha yposHe 3,6 B - HOMUHaNLHOrO
HanpsxeHus ana nutaHua mobunbHoro tenedoHa. Kongexcaro-
pbl C12 1 C13 crabunuaunpyiot paGoty DA1 npy nukoBbix notpe6-
neHusx Toka B Harpyake. B ctabunusarope MOXHO UCNOAbL30BaTh
cnepywouime Mukpocxemol: LT1083, LT1084 u LT1085, kotopuie
HE06X0AMMO yCTaHOBUTL Ha paanaTop He6GonbLMX pasmepos. Mpu
MCNo/Ib30BaHUN [AHHOro ctabunuaaropa akkyMynatopHas 6ara-
pes u3snekaercs u3 tenedoHa, a Ha ee MeCcTo ycTaHaBAMBaETCS
CTabuamnsarop, BbIXOA KOTOPOro MOAKMOYAETCH K KNeMMaMm IS
NOAK/NIOMEeHU akKyMynaTopa.

Yacto ObiBaeT HeO6XOANMO BLIBECTUN CUIFHANbHLIV CBETOAMON
3a rpaHuubl YCTPOWCTBA U YCTAHOBUTL €r0 C BHELLUHE! CTOPOHBI

DA1-LT1083,LT1084, LT1085
R10-4700mM C12-470mMkx25B
R11-2200m C13-470mkx25B
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oxpaHsieMoro obbekra. Ha
LN puc.19 npepcrasneHa

VT2 — cxema noakmoYeHus ny6-

avpylouiero ceetoauona,

LED1 RIS e KOTOpbIiA yCTaHaanu%aech
BHE Kopryca yCTpOMCTBa.

Ona xoMMyTauum sipkoro

GND <= csetoguona HL3 ucnonb-
30BaH TpaH3ucTtop VT2.

POW < Pe3uctop R16 orpaHun-
VT2 KT815 BaeT TOK npoTtekaiouwumn

Rie 121 Svom yepe3 cseropuod. OT ero

HL3 AN307 m CONpPOTUBAEHUA 3aBUCUT

APKOCTb CBEYEeHUSA CBETO-

aunopna. Cxema nuraetcs HanpsixeHuem +12...16 B.
lMpu MoaepHu3aumnm B OXpaHHOe yCTPOMACTBO Obina Takxe 3a-
noxeHa pyHKuus BrIloYeHUs MobunbHoro tenegoHa. cnonbaya
(PYHKUMIO BKSIIOHEHUS/BbIKNTIOYEHUS MOBUNLHOrO TenegoHa, yCT-

sz BYITOBAN DAEKTPOHUKA

pocTBO «GSM-CTOPOX» NOsy4HaeT BO3MOXHOCTb NONHODYHKUMO-
HanbHO ynpasnsTtb TenedoOHOM, nepesarpyxas ero npu 3asuca-
HUAX, U BKIOYATb/BbIKNOYATL NPU NOABAEHUM/NponagaHnum nura-
OULEero HaNPSXXEHUS.
Ynpasnsiiowuit cur-
K kHorke °''P W

6 DD1 «——] — ON/OFF Hanans BKNIOYEHUs/
BbIK/IIOYEHUS MO-

m OGunbHOro tenedoHa

nopaetcs ¢ sbisoaa 6 DD1 Yepe3 TOKOrpaHuynTenbHbIi Pe3ncTop
Ha COOTBETCTBYIOLW MM KOHTAKT KHOMKK Bkn./Buikn. (ON/OFF) mo-
BunbHoro tenegoHa (cMm. puc.20). Tenedonbl Siemens C35, S35
1 M35 uMeloT OTAEeNbHLIA KOHTAKT (HAXOAUTCH PAAOM C KOHTaKTa-
MU aKKyMynsTopa), K KOTOPOMY MOXHO MOAKIOYMTL COOTBETCTBY-
IOLWMiA BbIXOA ynpasneHus. B yCTpoiiCTBO 3anoxeHa takxe QyHk-
uuna soaa PIN-kopa SIM-kapTel Mo6unsHOro tenegoHa nocne ero
BKNIOYeHUs OXpaHHbIM yCTpomcTBOoM. SIM-kapta tenedoHa nonx-
Ha umeTb PIN-kop «1234», Tak Kak UMEHHO 3TOT koA, BBOAUT «GSM-
CTOPOX» nocne BKnioyeHns tenedoHa.

R1 150 Om

MuUKpoOKOHTpOMIEpHOE ynpaBieHue 3ByKom-3

Earre ramesia dosoteoe geao - ne ocmanatoawbaiics neeg facvoga. .
2 ¥ £ b}

(t%b(-”lrilﬂ..ﬂl‘ﬁlldl nnmfn/ma)

CoBepLeHCTBOBAHMIO TEXHUKU HET npeaena. B3aTtbh x0T 6bl
3BYKOBblE ycunutenu. Yeaxaiowmii cebsa ayanopun o6s3atensHo
UMeeT B 3anace napy KOHCTPYKUMN, HaO KOTOPbLIMY nepuoanyec-
KW NPOBOAUT «KPyTbie» aKCnepuMeHTbl. UHOraa B ux peaynerare
KOpeHHbIM 00pa30oM MEHSIeTCS BHELLHWI BUA, YCTPOWCTBA U Bbl-
nonHaeMble pyHKuuK. HackonbKo 3TO ONpaeabiBaeT 3aTparkl Bpe-
MEHU, CUN N GUHAHCOB - Kaxablit pewaet CaMOCTOATENbHO.

OaHMM 13 MOAHBIX HbIHYE HAanpaBAeHUin ons o4epenHoi Mo-
AepHu3auuu ayauoKOMINNeKca ABnseTCs BBeaeHune B Hero rpadu-
yeckoro aucnnes. fla-na, UMeHHO gucnnes, a He CUMBOJILHOIO
Xuakokpucrannmuyeckoro nsgukaropa ()KKW). Cenuac ato yxe He
¢anTtactuka. U xora pacxonpl Ha ero npuobpeteHne BO3pacraior
BTpOeE, HO UeHbl BbICTPO CrnyckaloTcs C 3a06nayHbix BbicOT. Tewm,
KTO cMOTpUT B Oyayuiee, nerko coobpasutb, 4To aucCnneit B Aanb-
HeWLweM MOXHO nNpucnocobuTb 1 ANs 4ero-To Apyroro, Hanpumep,
ANnA MynbTUMeTpa unu ocuunnorpada. 'naBsHoe - 3TO HAYYNTLCH
NPOrpaMMHO yrnpasnsaTbh UM yepe3 MUKPOKOHTponnep (MK).

O TOM, KaKk caenaTb KHOMNOYHO-CBETOAMOAHYIO U ANCTAHLMOH-
HO-XWOKOKPUCTaNINNYECKYIO CUCTEMbI YNPaBNEHUs NpeaBapuTe b-
HbIM yCcuantenem, pacckasnisanocs B [1, 2]. Ha ouepenv npume-
HeHue rpadpuyeckoro moayns GLCD (Graphic LCD). Munuauc-
nneit GLCD nmeeT noacseTky, Y4TO yKPacuUT BHELWHWUI BUA nepe-
AHei naHenu. Ha ero akpaH MOXHO BbIBOOUTb [laHHbIE, KOTOPbLIe
paHee 6binn HepoCTyNHBEIMU. B UX 4yncne cpenHuii ypoeeHb 3ByKa,
oCuMNNoOrpaMmbl CUrHanoB, HaCTOTHLIN CNeKTp.

Utak, no-nopsoky.

CTpyKTypHas cxema ycunutens nokasana Ha puc. 1, BHeLHUA
BUA Ha puc.2. Htobbl He NOBTOPATLCH C NpeablayLwuMu nyébnuka-
umsaMu, 6yayT coenaHbl HEKOTOPbLIe 3aMeHbl AeTanei Co «CKambi
3anacHbix». Ha cxeme MOXHO YCNOBHO BbiAENUTb aHANOrOBYIO
yactb (TDA7318), undposyio yacts (ATmega16) u 6010k NUTaHUS
(7805, 78L09). |

Mukpocxema TDA7318 (pmuc.3) onpenensier 0OCHOBHblE TeX-
Huueckue napamertpbl ycunutens: Kr=0,01...0,1%, C/w=106 ab,
Knepex=103 nb, RBx=35...70 kOm, RBbIx=30...120 Om, UBx < 2
B, Un=6...10 B, In=4...11 MA, 3anekTpoHHas perynuposka rpom-
koctu 78 nb, 6ananca 38 nb, tem6pa HY, BY +14 nb, ycuneHus
18 nb, sBuikniovenusi 100 pb. Her orpaHuyeHuit NpoTuB 3aMeHbl
AAHHOro ayauo-4una aHanorndHbiMu mukpocxemammu TDA73xx, TE-
AB3xx, ynpasnsiembiMu no wwuxe 12C [1], cnenyeTt TONLKO y4UTbI-
BaTb YACNO BXOAHBIX UCTOYHUKOB curHana. B wactHoctu, B TDA7318
X MakCMMyMm 4. ITO He «KBaapa3Byk», a YeThipe nepeknioHaembix
CTepeo HanpaefeHus.

BaxHbli Hi0AHC. PasHbie MUKpOCXeMbl UMEIOT pa3Hbie aape-
ca obpauienus k 12C. Hanpumep, y TDA7314 -0x80, y TDA7314S -
Ox88. YueCTtb 3Ty HEOAHO3HAYHOCTH MOXHO NPOrPaAMMHO KOPPEK-
LUMen KOHCTaHT, a Npu XenaHuu - asTOMaT4eCcKoi CaMOHaCTPO-
KOW, 0 yeM OyneT pacckasaHo OTAENbHO.

LieHTpoM ynpasnenus ssnsietcs 40-sbiBoaHbIn MK ATmega16
(¢.Atmel). Mo cpaBHeHuiO C paHee NpuUMeHsABLIMMCS 28-BbIBO-

Ceprevi Piomuk, r. Yepruros

"BXOA'1" E
2 Yeunutens |2 g7
2 °°° | TDA7318 ———= 3 T
. ah) o
"onﬂ‘4" < g
gla] Losos
+5B
MK—npmeMa_ MK = HL1
4
s, | ATmegal6 === G| cD
KHomnku

+12...15B 7805,

78L09

= +5B
= +9 B

=

HG1 (aucnnen 128 x 64)

HL1

KHonku

e
=

HbiIM ATmega8 4ncno [OCTYNHbIX AMHWUIA NOPTOB YBEAUUUIOCH NO-
4YTW BABOe, NpaBsaa, U ueHa BO CTONbKO Xe pa3. OnpasnaHue Bu-
avTca B bonbuem yucne soisogos GLCD, a ocratok npuroaurcs
Ans pe3epsa Ha byayulee. Hanpumep, ecnv Bapyr 3axo4eTcs nog-
KNIOYUTb K BbIXOAaM veTbipexkaHanbHbit YHY knacca «T» obuiei
MouwHOCTbIO 280 BT (70x4 BTt), coBpaHHLIil HA MUKpOCXeme
TA2041A ¢.Tripath Technology, http://www.tripath.com/
downloads/TA2041.pdf, 319 Kb. Ero napametpsl: KMN4=83...86%,
Kr=0,02...0,1%, Un=10...21 B, Rex=50 kOmMm, BCTpOeHHas 3awu-
Ta OT Neperpy3okK no TOKY, Hanpsxexuio, Temneparype (puc.4).
K koHTponnepy ATmega16 ot TA2041A moryT GbiTh HANPAMYIO Nog-
BeneHbl umpposbie suixoab:: HMUTEB (Hanuuue 3Byka), FAULT
(aBapus), OVRLDB (neperpy3ka no Bxoay). B o6partHyio CTopoHy
MOryT ¢opMupoBaThCs curHanboi: AM (nepexon B aHanorosbiii
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N\ '/I KP O KO i' IT P O/\/ \EP bl Ml

2.2 MK | ! 5.6 kOm
—-| 0.1 MK

outi) | INWL)

pexvumamu. OT HUX UK OT AUCTAHLMOHHO-
ro ynpaesneHus (1Y) yepe3 unHdpakpacHbii
(MK) moaynb B NpUHUMNE MOXHO OTKa3aTb-
cs. Ho Tonbko He 0T 06omx cpasy. Ceetoau-

0.1 MK em 2700
TBOUT(LIB!N(L) TTREBLE(L)
\719 \f18

71 16l B . on HL1 texHonorunyeckuin. Boisogutb nu ero
" A Ha NMUEBYIO NaHenb UNU 0CTaBUTb BHYTPU
22m | RB J}“‘_ | 250 o KOpnyca - Aeno Bkyca. AHanorM4Ho 1 ¢ KHon-
= ¥ osn LeFTFRONT KO MUTE, otBevalouleit 3a MrHoBEHHOE
Rt L2\ ouocn | U Tevon | [Tenon |4 I BbIKlo4eHue 3syka. OHa cneunanbHO He No-
4 L3I13 3, P ;‘* ‘3:' 4 BAIAHC Ka3aHa Ha CxeMe, XOTs Npu XenaHuu ee
qpeede ], E ) />_\ 2 . noaknoyaloT K nobomMy cB060AHOMY BbIBO-
: TDA7318 . o T errrear BY MK unu He CTaBsaT BOOOue, Nopy4uns PpyH-

! kumio MUTE ogHo# na kHonok nynbta Y.
BxoaHO#M Cocranman nocrenosaTensan wma (12C) :‘; scL OcHOBHas MHAUKaLMA BLIBOAUTCH Yepes
| ycunuTens 56y SPA GLCD, kotopbiii umeet cucreMy Komahp,
o —e DGND COBMeCTUMYI0 C KoHTponnepom KS0108
L RI, ! ¢.Samsung. MNMovemy c KS0108? MNMotomy 4to
qptede ] e ' Y Y Y \ i<g ouT Takne GLCD gocraTto4yHO WKMpPOKO pacnpoc-
walo | re FpomKkoCTs Tewop || Tewop || ¥ Bbikn RIGHTFRONT tpaHeHbl Ha O0Te4eCTBEHHbIX PaAVOpPbIHKaX
—H— ° HY HL.BY 1]y W, rnaBHoe, NOALEPXUBAIOTCH «CTIHIOBC-
R R, BAAHC KOM» GUBAMOTEKOM BYHKUMIA. N30BpaxeHne
, - LN ) S dopmMmupyeTcs TOHKaMu Ha 3kpaHe 128x64
vec 9—{ WOH —C— § on YRiGHTREAR  MMKCENOB. KapTuHku 4yepHo-Xxentbie (UBeT
3] _1_1 7] 6] 2t Jo s onpenenseTcs NoACBeTKon), A3blK Haanucen
AGNDl CREF;L OUT(R) | INR) | lBOUT(RiBIN(R) TREBLE(R) - moboit 3z 2500 n3BeCTHbLIX B Mupe. lMNpe-

I 22 MK —-I[I'—

2700
.

2,2 MK 0.1 M« 0.1 Mk
’ 5.6 kKOM

pexum), MUTEB (BbiknioueHnue 3Byka, kanubposka), SLEEPB (cns-
wun pexum). Pesuctopbl R1, R2 He 06si3aTenbHbl, eCnmn BXOOHOM
curdan no amnautyae mexblue 5 B.

MporpammHoe ob6ecneyveHne paspabaTbiBaeMOro yCTponcraa
O6ynert cMeLwaHHbIM. BosbLias 4acTb «CaMoaenbHas» U MeHbLUas -
3auMCTBOBaHHas. MimeeTcs B Buay npuMeHeHue rotosbix 6ubnuno-
TeuHbix pyHKumi Nackansa Ctanra (Pascal Stang). B ero 6ecnnar-
HO Bubnuoteke http://hubbard.engr.scu.edu/embedded/avr/
avrlib/avrlib_setup.exe (1,3 MBb) HaxoauTcsa knaccu4eckuii naket
Cu-¢pyHkuuir, B TOM yucne n agas pabéoros ¢ GLCD. HausHO ay-
MaTb, 4TO Yyxue ¢pyHkuum 3apaboraior ¢ nepsoro pasa. lNpuaer-
cs nopaboTtaTb rONOBOI U PyKaMmu, HO «Mrpa CTOUT CBeY», y4UTbI-
Basi npuoBpeTaemblii ONbIT NPOrPaMMUPOBAHUS.

yBenuyeHusi 3aecb Het, T.K. wpudTbl noa-
rPyXaloTCcsi U3BHE 1 MOTyT umeTb ninboe Ha-
yeptaHue cMMBOnoB. [na o6pasua MOXHO
B3siTb nporpammy «llonurnot-3000», koToO-
pas pab6otaer ¢ 440 sa3vikamu (E.Tpouukuir, http://
www.polyglot3000.com/download/poly3000.exe, 2,1 MB).

Bnok nuTaHus uaMeHeHuii He npetepnen, NOCKOJbKY NOACBeT-
kKa cumBonbHOro XKW v matpuudoro GLCD tpebylot npumepHO
0QAMHAKOBOM MOWHOCTM notpebnexus, B cpeaHem 0,5 Br.

JnekTpuyeckas cxema npeasapuTenbHoro yeunutens nokasa-
Ha Ha puc.8. Noeonorusa noctpoeHns ananornyHa [1, 2]. U3 otau-
4uii - nBa crepeoBxona XS1, XS§2, Ha kaxablih 3 KOTOPbLIX MOXET
nonaeaTbCs CBOM curHan, 6yab-to ot CD-npourpoiBatensi, Muk-
pogoHa unm OT aBTOMOOBMNBLHOIO NpUeMHuKa. HYMcno Crtepeosxo-
[0B MOXeT 6biTb yBENUYEHO 00 4, eCnv 3a4enCTBOBaTh BbIBOAbI 9,
13 n 8, 12 ycunutens DA1. MNepeknioyeHne BXOO0B - NPOrpaMmm-
Hoe 0T MK uyepes wuny 12C. KongeHcatopHas «o0bssizka» MUKPO-

KHONKK «+», «-», «BblBOpP» HYXHbI oS PYYHOrO ynpaBfieHuss  CXeMbl DA1 COOTBETCTBYeT Datasheet http://
) www.stmicroelectronics.com/
stonline/products/literature/ds/
VD1, VD2 BAT54 § TOVCGEN DGNDY  f+#wPP 1491.pdf, 2,7 MB.
!' — = - -7 DA1 TA2041A !_ 0 |_1r g -! C pe3nctuBHbiX aenutenem
| R11k ' 07| ! MKTH o7 C8 0,47 mx S| R6, R7, R10, R11 BbixoaHble cre-
LF e < - | IN1 % OUT1 ! ’ e = ' peocurHanbi NoAalnTcs Ha BXOAb
(C20) ; 3 ! m = < ! ALIN xontponnepa DD1. Oenute-
; R2}/ \ < | 1 = &2 | W HYXHbI, 4TOOb! YNOXWUTLCSH B AN-
, 1k|/ I ' L2 I — 1 ana3oH namepenus 0...5 B. IAne-
AGND =t + _; ! 10 MKk H — ! meHThl RS, C24-C28, L1 ymeHbLua-
RF r—- ; ““““ | 2 OUTA 30 | o~ | ) | 10T BbICOKO4YACTOTHbIE HaBOAKM U
(C16) | awan2 | N2 ' VD3.VD6BATS4 (C9022mKk C100,01 mk' PA3B8A3bIBAIOT UMPPOBLIE 1 aHANO-
LR I—— ——————— T3 24 I_ ___________________ | rosble uenu no «3emne» u nura-
Co1) = Kewan3  —— IN3 ouT2 —— Canan 2 1 Hmio.
b= — - —- - 4 OouUT2 aHan | MK-monynb A1 MOXHO 3ame-
RR Kanan 4 | 2| IN4 120 b-—-—-—-—-—-—-—-—-—- 7 HUTbL Nlo6LIM aHanornyHbIM, pabo-
(C17) L . OuT3 22 ! Kanan 3 ' TalowuM Ha vacrtote 36 kl'y [2]
N - OUT3| i | Cnenyet Tonbko He 3a6biTL 1 ose;
~ SLEEPB —= SLPB 1B f-—-—m—m—m e — - . oheny P
X AM - 7 AM ouT4 PR Kaman 4 , PvTb €ro Ha CoBMeCTUMOCTb C «OT-
i 9 OUT4 | -BETHOM 4aCTbi0o», 8 UMEHHO, C au-
= MUTEB — MUT . o m T TT T CTAHLMOHHBIM NY/bTOM.
T OVRLDB -7 OVR BIAS —= AGND Pe3uctopul R14, R15 onpene-
; HMUTER —s———— HMU 10,14 C5 3,3 MK NAI0T APKOCTb CBEYEHUR HAMUKaTo-
FAULT ———221Fau| |AGNDI < I pos HL1, HG1. Peancropom R13
N 13.17 21.95.29 5VG yCTaHaBNMBaEeTCH MakCuMasbHas
(+18/Pf21 B) T T VPR DGND 18,28 ND (| KOHTPaCTHOCTb n3obpaxeHus Ha
15 UM 31 11c6 0.1 Mk akpaHe GLCD. Peaucrop R12 cny-
C10.1m 1] U DCA1 : XUT ONs pa3Ba3ky agantepa npo-
C2 3.3 MK Dcazl 32 || +SVGEN rpammaropa v exopa RST GLCD.
' + 11 c3 01 mK Uupukatop HG1 noakniovaet-

Llenb AGND coeaututb ¢ yenoio DGND B o6wem npoeoge 6noka nuraHus

CSi K BNOAIHE OnpeaeneHHbIM IHU-
am noptos MK DD1. 310 He cny-
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s MUKPOKOHTPOAAERY]

+58 RO10Kk L1 47..220 MkIH
R L —— s 4
DA1 TDA7318 T XS3 BLIXO C25 0i1| MK DD1 ATmega16-16PU HL1 AN3076 44
XS1 "BX'1“ /
5 . 1
— HCG Bline |2 r 2 iczo — p AN =T 33 vee [mcu| Por |22 %
' }——“ ’__l|c1 Mkt 12| re 12 L1|C16 —‘—|' - | § o o _ VCC AVCC R14 360..470
: - RES 1 9
XS2"BX-2 | N XS4BHXOA BB | Mosi 6 o e | MO RIS
. 117 _14] \io Pk |jc21 A ] EP | $—{Mos © "~ 10
I I 2 S 2 L MISO 7 lmiso R13,| HG1AG12864C
—oll|c2 10] \Ro R 122 C17: N e %i SCK 8 -
| i xi teND ) SCK vdd | A |
| cez2mxox168 1 | oner 6 c1g AGND SN R8 10 k /] 0, Vo
+ INR VAR
c3 4 o
¢ €9 5 hrer t POS Pe0 s 0| P
24 1
C4 19 INL | 20 P2 DB2
R15,6 K BTL1 17 t PD6 25 12 5
' C10 18 OUTL SB3 PC3 pB3 | o
BTL2 | ']E "BBIBOP" | 21| pea 128 13| oga | B
C 1 27 14 Y
256 S 21 laTRe scL ;3 :; 503 PC5 | 085 | =
: C11 20 SDA PD4 PC6 DB6 | O
BTR2 29 16 -
DGND | 26 (1 prvp PC7 DB7 | ©
3 2 +9B T 31 PBO & I on
; AGND vCC y AGND == —$ GND PB1 2 7 RIW
AGND -1 | 32 3 8
< X1 ga VO DA278L0S C14 100 mk DGND  C260.1 mxk AREF PB2 I— 51 E
B (1 K0212 3 4 x16B | c22 16 PB3 CSB
Io ’ a PD2 5 1
=@/ ——Cc13 |2 == —_— 5 ‘3‘0 PAO RST
Sai | S 7 * < — A1 SFH506-36 | o|7| 2|7
Y c;Aa 780? R s NN s lvee el g
RS 100 c28
t $C23 ] Nalour | = L2 ¢ 5600 DGND
+]| C12 5 1 C15 0,1 MK ¥® ~ |/ o / C27
=— 470 Mk == 100 Mk —/— C24 10 mx = ~lzl=l/ 5600
x258 x16 B x638‘l GND xldy
DGND <= *- - * >— -~ L a~ AGND

C1, C2, C6, C7, C16-C21 2,2 mxd

C4, C5, C10, C11 0,1 mkd

C3, C8 2700

4aMHOCTb, a CneacTave Ucnonb3osanus BUbnuotTeuHbix Cu-gyHk-
umit Mackans CtaHra. OH opueHTupoBancs Ha NOPThl «B» U «Cx,
NnO3TOMY HET pe3oHa genartb No-gpyromMy. Hanuuo uHTEepecCHbin
cny4amn, koraa nporpammHoe obecrieveHue onpenenser Cxemo-
TeXHUKY, a He HaobopoT.

KoHCTpYKUMS U aeTtanu.

Pe3uctopbl, KOHAEHCATOpLI, APOCCenn, CBETOAUOAObI, KHOMKM
- nlobbie manorabaputHbie. Llenn AGND n DGND ponxHbl 6bITb
coeAuHeHbl B OQHOW TO4YKe, XenaTtenbHo y pa3dbema X1. B kaue-
ctBe 6510ka NUTaHWA NOQOVAET HE TONLKO NOKYNHasA «CceTeBasi BUn-
Ka»-anantep, HO ¥ CaMoAenbHbl TPaHCHOPMATOP C BbiNpAMUTE Nb-
HbiM MOCcTOM Ha auopax 1N4004 v crnaxusBalwmM KOHaeHcaTo-
poM eMmKoCTbio He MmeHee 1000 mkd x 25 B.

3ameHa DD1 - ATmegal16L-8PU. 3ta Mukpocxema umeet
BOBOE HUXe A0NYyCTUMYIO TAKTOBYIO HaCTOTy, HO B pa3pabarbiBae-
MOM yCunurtene oHa He npesbiwaet 8 My, T.e BXOOUT B HOPMYy.
MoxHo npumeHnTb MK B nnaHapHom TQFP-kopnyce ATmega16-
16AU, HO 3apecb Gonblle 4MCNo BLIBOAOB M OPYyras LIOKONEBKA.
MocmoTpetrb ee MOoxHO B Datasheet Ha caitte http://
www.atmel.com/ unu B pycudpumumposaHHOM crnpasodHuke [3].

Uupukatop HG1 ponxen uMmeTtb cucremy komaHg KS0108 n
cBeToaAnoaHylo noaceeTky niobumoit okpacku. OcranbHbie napa-
MeTpbl 0COBOM ponu He UrpaioT, OAHAKO B KAXAOM KOHKPETHOM
cny4yae npuaeTcs CMOTPETb CrpaBOYHbiE AaHHbIe, NMOCKObKY YHU-
¢pukaums B LOKONEBKe BbIBOOOB OTCYTCTBYET. MHOraa 6uiBaeT, 4ro
naxe peanctop R15 Haxoautcs BHyTpu GLCD, noaromy Ha cxeme

ero 3aMeHsII0T NepPeMbIHKOMn.

Mwukpocxembl DA1, DD1 umMeioT 06biuHbI DIP-kOpnyc ¢ pac-
CTOfiHMEeM Mexay Boisogamu 2,54 mm. CnenoBatenbHO, UX MOXHO
YyCTaHOBUTb B MaHeNbku (Ny4lle LaHroBbie) U MOHTaX, Ha NepBbiX

nopax, nposecTy 06bi4HbIM MPOBOAOM, He pa3pabartbLiBas nevar-
HYIO nnary.

(MNpononxenue cnenyer)

Jluteparypa

1. Piomuk C. MuKpOKOHTpOnnepHoe ynpasneHne 3BYKOM.//
PaonoXo66u, 2005, Ne 2-6.

2. Piomuk C. MUKpPOKOHTpONEPHOE yrnpasneHue 3ByKOM-2.//
PagnoXo66wu, 2006, Ne 1-4,

3. Esctugees A.B. MukpokoHtponnepbol AVR cemeiictea
Mega. PykosoacTtBo nonb3osatens. - M.: «[lopaka-XX!», 2007, 592
C. .

Or peaakuunu. Yuntoisasi akTUBHYIO NMO3NLMIO Ynutartesne, caMmo-
CTOSITEJIbHO MOBTOPUBLLINX KOHCTPYKUMIO ayanoycunutenei [1, 2],
Ha UutepHetr-¢popyme xypHana PX http://adsh.ukrweb.net/
radiohobby/ oTkpbiBaercsi crneymnanbHas CTpaHuLa, B KOTOPOA MOXHO
BbIK/134bIBaTL CBOM IPOrpaMMHbie yCoBepLIeHCTBOBaHUS. [poLumBkn
MK, nybnukyembie B CTaTbsix rnpo MUKPOKOHTPOJINIEPHOE yripasrie-
HUEe 3BYKOM, crieymnanbHO caenaHbl MuHUMasibHo-06a3osbiMu. Oc-
HOBHOE TBOPYECTBO OCTAETCS 3a paanoniobutensmn.

Kypcei nucrauuuouﬂoro?oﬁyueuuu NporpaMMuUpPOBaHMIO:
Muxpoxomponnepos AVR PIC; x51 (accemﬁnep m\_C)'é
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mMukpokoHTponnepos AVR (LPT-apanTtep)

AVR - MUKPOKOHTpPONMEpbl, Noxanyin, OOHO U3 CaMbIX UHTe-
peCHbIX HanpasneHu, passmeaembix kopnopaumeit ATMEL. OHu
npeacrasnsioT CoH60M MOLLHBIA MHCTPYMEHT NS CO3AaHUsS coBpe-
MEHHbIX BbICOKONMPOM3BOOUTENIbHbIX 1 3KOHOMUYHbLIX YCTPOIACTB
MHOroueneBsoro HasHadyeHus. Paguonioburenu yxe no OCTOUH-
CTBY OLLEHWIN BbICOKYIO CKOPOCTb PpaboThbl ¥ MOWHYIO CUCTEMY KO-
maHa AVR, Hanuuve gByx TUMNOB 3HEProHe3aBNUCMMOM NAMATU HA
OQHOM KpUCTanne u akTUBHO passusaioLLyiocs nepudepuio. OueHb
4aCTO Ha 3Tane NPOEeKTUPOBAHMS MUKPOMNPOLECCOPHbLIX YCTPONCTB
BbIBOP MMEHHO 3TUX KOHTpOonnepoe 06ycnoBneH LWMPOKUM accop-
TUMEHTOM, HEBbLICOKOM LIEHOM 1 BO3MOXHOCTbIO UX Nepenporpam-
MUPOBaAHUA B COCTaBe yxe COOpaHHOro yCTponcraa (BHYTPUCXEM-
HOe nporpaMMupoBaHue).

Mpepnaraemsbiit Yutartenio aganrtep B CobpaHHOM B1AE NO3BO-
nfeT peanu3oBaTtb NPUHUMN «KYNWUA - NOOKNIOYMA». YCTPOUCTBO
NO3BOJSUT MNOMYYUTb MPOCTOK, KOMMNAKTHbLIA U HAAEXHbIA NPOorpam-
MaTtop MUKPOKOHTpoOnnepos cemencrea AVR komnaHun ATMEL,
noaknioyaemblii K 06bivHOMY LPT-nopTy nepcoHanbHOro KOMMbio-
Tepa. cnonb3oBanue apantepa v QyHKUMKU BHYTPUCUCTEMHOIO
nporpaMMmupoBaHns AalT BO3MOXHOCTb ObICTPO 1 MHOrOKpPaTHO
nporpamMmMmuposaTh Bawe MukponpoueccopHoe yCTPOUCTBO B CO-
6paHHOM BUAE, He OTKAIYan ero NUTaHus, ans atoro Heobxoau-
MO NULWb YCTAHOBUTb HA OTNIAXUBAEMOIA nnarte pasbeM ans noa-
KnioyeHns apganrtepa. lNpu aTtom npouecc oTnaaku nPorpaMmMHoOro
obecnevyeHus aneKTPOHHOro yCTpoOMCTBa 3aMeTHO ynpouw,aeTcs,
.COKpaw,aeTcs 3arpaumBaeMoe Ha 3TO BPEMA.

YCTPOWCTBO KOMIMAKTHO, HaAeXHO, BLICOKONPOU3BOAUTENBHO
M MPOCTO B UCMONb30BaHWU, B MONHOCTbLIO M3rOTOBNEHHOM BUAE
OHO npeacrtasneHo B Buae Habopa MACTEP KUT BMS009 .

TexHuyeckue xapakTepucTuku nporpaMmmMmaropa
MporpammMmupyemMbie MUKPOKOHTPOINEPDI:
ATO0(L)S4433, AT90S8515, ATI90(L)S8535, ATmega8(L),
ATmega 161(L), ATmega 163(L), ATmega 16(L), ATmega323(L),
ATmega103(L), ATmega128(L) v apyrue..

HanpsxeHue NMUTaHua, B ..., 5
TOK NOTPEONEHUS, MA ...ttt er e e e e e e ens 6
Untepoeitc noakniovenua k NK..................... LPT (pexum ECP)
Pa3Mepbl NEYATHOM MNATbBI, MM .....cuiieiieeiieeieereeeaeenanans 29x35,5

Onucanue paborsl 6noka. lNpuHuMnuanbHasa anekTpuyeckas
cxema npuseneHa Ha puc.1. Agantep coctout u3 Bydepa U1
SN74HC244 c TpeTtbM (BLICOKOUMMEOAHCHbIM) COCTORHUEM, NO-
3BOAIKIOWMM MO OKOH4YAHUKM NPOrpaMMUPOBAHUS HE OTKIOYaTb
agantep OT CxeMbl, He BAussa Ha eé paboTy (3a MCKNYeHeM na-
pa3nTHbIX eMKOCTe Mexay nposoaamu wnenda ot aganrtepa oo
nnarbl YCTPOACTBA U TOKA notpebnexHus apnantepa). Yepes pas-
penuTenbHblii anon VD1 apantep nuraeTcs OT NporpaMMupyemoit
cxembl. [ins pabotbl apantepa tpebyetcs Hanuumne Ha NONbL30Ba-
TeNbLCKOM YCTPOMCTBE pa3bema, NnoakKoveHHOro K nutaxquio (S B)

XS1 :
- Yl
=k =L o
1= 1< R1 1N4148
S T6 9% U1:A lo.1 & 4,7k
17 b2l a8
)3 2] 6 A3 Y3 14 52
&0 8 laa  vaj-12 \:éi—oﬁ-
2 11 ol
¢—i-2 SN74HC244DW 2o of
.._.__E o1
14 a ® 9 0-11 vy
9% y1:B
11 9
Al Y1
13 7
A2 Y2
15 5
A $2:ﬂ
SN74HC244DW m

CemeH ankuH, r.bapHayn

U CoOTBEeTCTBYIOUWMUM BhiBOAaAM AVR
(MOSI, MISO, XTAL1, RESET, SCK), cm.
puc.2.

B cobpaHHOM BUAOe yCcTponcTeo noa-
knioyaetca K LPT-nopty MK (pexum
EPP). 3anucbk nporpamMm pekomeHayer-
CS1 NPOM3BOAUTD LLUMPOKO PacnpoCTpaHeH-
HbIM NporpaMMHbiM obecneyvyeHnem, co-
BMECTUMbIM C TUNOBbIMKW apantepamu
ATMEL «STK200/STK300», Hanpumep AVReal, CodeVisionAVR
wnn Pony-Prog.

KoHcTpykuus

BHewHuit BUO apantepa npeacrasneH Ha puc. 3, pacnonoxe-
HWe 3NeMEeHTOB Ha neyYyaTHoh nnare - puc.4

KOHCTPYKTUBHO
i LPT-apantep Bbinon-
HeH Ha neyarHou nna-
- Te n3 GponbrmpoBaHHO-
] ro CTeknotekcronura.
*ﬁ’i KoMnakTtHasi KOHCTPYK-
Luua npegycMarpusaet
YCTaHOBKY Mnatbl BHYT-
py CTaHAApPTHOro KOp-
nyca DP-25C-E (LPT),
npv 3TOM nnara Henoc-
peacTBeHHO npunan-
BaeTCs K BbiBOAaM
pa3bema. lNoaknioue-
"“‘ . ] HUWe apanTtepa K pa-
avoniobutenbcKkomy
[fﬂ YCTPOWUCTBY NPOU3BO-
AUTCH NOCpencTtBoOM
. rMBKOro MHOrOXuNbHO-
' ro nposoaa (wneiida)
anvHon 80-100 cm, kpacHas nonocka Ha wnege obosHauaer
Hayano orcyera KOHTaKTOB, COOTBETCTBYIOUlEEe HyMepauuu Ha
pa3beme. BHyTpu kopnyca LPT-pasbema wnend npunavBaertcs
K COOTBETCTBYIOLWUM KOHTaKTaMm rnnarhl. '

FoToBbLI apanTtep He TpebyeT cneunanbHOM HACTPOMKKU, NOC-
TaTo4HO YOeauTLCs B NPaBMibHOCTU MOHTAXa KOMMNOHEHTOB. Bax-
HO, 4TOOLI NUTaHWE OTNaxneaemMoro ycTpoicraa 6bino 5B, Tak kak
agantep rnonyyaer nUTaHue ot OTNaxuBaemoi nNnaThbl.

Mpowwuska npoueccopa

[pouecc BHYTPUCXEMHOrO NPOrpaMMupoOBaHus npoueccopa
O4YeHb NpocT n He notpebyet oT Bac ocobuix HaBLIKOB. PaccMmoT-
pyUM nporpaMmMupoBaHne MUkKpokoHTponnepos AVR C noMoublo
npepnaraeMoro aganrepa Ha npuMepe rnonynspHoi NporpaMmmbl
CodeVisionAVR.

Kpome OCHOBHO pyHKLUUM - KOMMUASLMS U peiakTupoBaHue
nporpamm, HanucaHHbix Ha a3bike Cu ans AVR-MUKPOKOHTpoOnne-
pOB, 3TOT NPOrpaMMHbIA NPOAYKT MMEET BCTPOEHHLIN MOAY b NPo-
rpammmnpoBaHus (MeHio tools/chip programmer). lNepen Havanom
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BbIOpaTh TMN UcnonsL3yemMoro agantepa Kanda Systems STK200+/
300 v Homep LPT-nopTa, K KOTOPOMY noaknioyeH anantep. Nocne
nopkniodeHnsa apgantepa k LPT-nopty koMnbiotepa u K pasbemy
NPOrpaMMupyemMoro yCcTpoiiCcTeaa 3anyckaem nporpamMmy-rpoLum-
BanbLWK U NOAAeM NuTaHue Ha NPorpaMMmnpyemMyio Cxemy.

Mocne 3anycka onuwnu nporpammuposaHus B CodeVisionAVR
NOSIBUTCS OKHO pMC.S.

B meHio File Bbibupaem Heobxoaumbiit ans nporpaMMupoBa-

Hus paiin ¢ nporpamMmoii unu nanHsiMm EEPROM (pacwwupenus:
hex, rom, bin, eep). Npu HeobxoanumocTn pepakTuposaxus bydep-
Horo ¢aiina 3anyckaem BCTPOEHHbI hex-peaakrop (MeHio edit).

Llanee B OCHOBHOM OKHe BbiGupaeM Tun npowmnsaemMoro MmK-
poKOHTpOnnepa (chip) U 4acTtoTy ero BHyTpeHHero reHeparopa
(3aBoackoe 3HayeHue yka3aHo B aartawwmre). [pn Heobxoanmoc-
TW NporpamMMupoBaHus He Bcei obnactu namatu FLASH unu
EEPROM cyuiecteyeT BO3MOXHOCTb BbiDOpa Ha4anbHOro v KOHeu-
HOro NPOrpaMMmnpyeMbix aapecos.

PacwupeHrHbie onuuu nporpammuposanus (Chip Programmmg
Options: 6uTtbl 6nokuposku - FLASH Lock Bits, koHdurypaumos-
Hble BuThl - Program Fuse Bit(s)) npenHasHaveHb Ans OnbliTHbIX
nonb3oBarenei, UX COCTaB onpeaensieTcs TUNOM UCNonb3yemMoro
AVR. N3MeHATb UX peKOMEeHAYeTCs TONbKO BHUMATENbHO U3y4uB
COOTBETCTBYIOLLYIO OOKYMEHTauMi0 MUKPOKOHTponnepa. BHuMma-
Hue! MNpwu onpeneneHHO KOHGUrypauuu nporpaMmmmpyemoix 6um-
TOB HEBO3MOXHO AanbHeilee rnepenporpaMMmupoBaHne MUKpO-
CXeMbl C ucnonb3oBaHueM aToro ananTtepa, a B paae ciyyaes non-
Hasa 610KMpOBKA BO3MOXHOCTU AanbHeLen 3anmcm,/CunToliBaHus
nHpopmMauumn Mukpornpoueccopa. lNoaromy 6yabre npenenbHo
BHUMATENbHb! U OCTOPOXHbI NMPU N3MEHEHUUN ITUX OMNUUIA.

lMocne HacTpouku BCEX ONuUMii nepexoanM HernocpeacTBeHHO
K 3arpy3ke HyXHOi nHpopMaumu B MUKPOKOHTposep. B mMeHio
Program Bbibupaem T1n Heob6xo0aMMOn onepaunm nporpaMMmmpo-
BaHuUs (04YUCTKA MUKpPOCXeMbl, nporpammuposaHue FLASH,
EEPROM, 6utos 6nokuposku, 6utos koHdUrypauum, nnbo Bbi-
nonHeHue Bcex atux onepauumii - All). Nocne yaa4yHoro BuinonHe-
HUA onepauMu NporpaMma BoiaacT CoOoTBeTCTBYyIoLee coobulieHue.
Haxoascb BO BKNIOYEHHOM COCTOSiHMM, Balle YCTPOWCTBO HA4YUHA-
eT paboTtarb B COOTBETCTBMU C 3arpyXeHHOI NporpaMMon cpasy
Xe rnocne oKoH4YaHus npouecca nporpamMMmmpoBaHus!

Mpu HeobBxoaumocTu cbpoca pabotbl MUKPOKOHTPONEpPaA B
ncxogHoe coctosiHue Haxmute kHonky Reset Chip B okHe npo-
rpamMmaropa. [lononHutenbHylo MHPOPMaUMIO U NPporpaMMHoe
obecnevyeHne No MUKPOKOHTponnepaM AVR MOXHO nNony4nTb Ha
www.atmel.com n www.atmel.ru.

"Yrobbl CakOHOMUTL BpeMs U n3baeutb Bac or pyTuHHOM pa-
60Tbl N0 NOUCKY HEOBXOAUMbBIX KOMMNOHEHTOB U U3rOTOBNEHUIO
nevatHbix Nnat MACTEP KUT npeanaraet rotoeblii 6ok BM9009.
bBonee noapobHO 03HAKOMUTLCS C aCCOPTUMEHTOM Haluew npo-
AYKUUU MOXHO C noMoubio CD-karanora «MACTEP KNT-2007».u
Ha caiTe http://www.masterkit.ru, roe npencrasneHo MHOrO no-
ne3Hon nHpopMauumn No anekTpoHHbIM Habopam u mopynam MA-
CTEP KUT v npuBeneHbl agpeca Mara3vHoB, roe ux MOXHO Ky-
nuTb. Ha cante MACTEP KUT paboraet koHpepeHUns 1 aneKkT-
POHHAs NOANUCKA Ha paccbiiky HoBoCTen, B pasnene «KUTh B

ero VICI'IOJ'Ib3OBaHWiI He06xonMM0 B MEHI0 settmgs/programmer
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XypHanax» npeajioxeHbl paguoTexHmyeckme CTaTbm, a Takke MHO-
ro uHTepecHon uHpopmauun gns paguonioburteneii n cneumnanu-
CTOB. Haw acCoOpTUMEHT NOCTOSIHHO PACLUMPSAETCS 1 AOMNOJSHAETCS
HOBUHKaMu, CO3AaHHLIMU C UCNONL30BAaHUEM HOBEWLWNX AOCTU-
XEHW COBPEMEHHOW anekTpoHuku. Habopbl, 610kn 1 moaynu
MACTEP KWT, a takxe xypHanbl «Pagnoxo66u» MOXHO KynuTh B
MarasnHax paguogertanei sawero ropoaa.



AUDIO HI-Fl : .
MonenupopaHme akyctukm B Bass Box Pro
(OkoHyaHue. Hayano cMm. «PX» Ne2/2007, c.42-48) EBrenun JlykuH, r.[loHeuk

Tenepb NOCMOTPUM, Kak BnusieT Bbibop Vent End Type - Bapu- (T i uemisy
aHTOB -BLINONHEHUA camMoit TpyGul dU. ObpaTtute BHUMaHue, Kak [ o Dasin
n3MeHseTCs anuHa Tpyosl npu pasnunyHbix Bapuantax. Ocobo Hano o
oTMeTuThL BapuaHtbl One Flared End n Two Flared End. B atux
ABYX C/ly4asx y MeHs eCTb BECKMe OCHOBAHUSI 3a8BUTb, YTO MNpPO-
rpamMma 3gechb rnoyuT. NloyemMy - BaM CtaHeT NOHATHO, KOraa no-
yutaete CTaTbio 40 KOHUA.

[0 3TOro MoOMeHTa Mbl UCNoNb30Bany B NPOEKTe OAVH ANHa-
MuK. NOCMOTPUM, 4TO BACT HaM npuMeHeHue asyx. na 3toro B
OKHe npoekTta HaxumaeM Driver u B none Number of Drivers cra-
BUM 2 (MOXHO 1 Donblue, ecnu Hapo). Cpa3y NnosBnAeTCa HECKO b-
KO BapuaHToB. [ins Hac Hanbonee nHrepecHsiM 6ynet Compound

Drwer Properties - Design 3 _

259 b

Description T ConfiguntionT Parameters

MOCMOTPUM, 4YTO Y Hac eule eCcTb. Hanpumep, Ha Bknapake Vents
nocne Haxartua Suggest Minimum Vent Area for Xmax nony4um
avametp 78,42 mm u pnvHy 572 mm (pmuc. 38). Mepeiipem Ha Bknaa-
Ky Interior - Tam TOXe MHOro uHtepecHoro (puc.39). Kak sugHo
n3 pUCyHKa, Nporpamma yxe noacuurana, kakov obbem 3aimyT 2
anHamuka (14,48 n) sBMecte ¢ naobapuyeckoit Kamepou, npuyem
$bopmy nocnepHeit MOXHO BbIGpaTh kKBappaTHoit unu kpyrnoii. Bot
rae Ham o4YeHb Npuroaunuchb pa3mepsbl auHamukal B npasow vac-
™M otobpaxaiotcs pa3mepbl 1 06bem OU. Haxrmaem Accept, a B
OkHe rpoekTa - Plot (c HoBbIM LBETOM). Pe3ynbTtat oTtobpaxeH Ha

(Isobaric), puc.36. B cBOI10 04epenb, OH MeeT 2 BapuaHTa, Koto- -
pble TyT Xe unnioctpupyiorca. Ocrasum BapuaHt Push-Pull

Dtiver anﬁériieﬁ_A Desigﬁ 3

e 58 TS
Parameters T Dimensions

Pyrren =

e A e dmnagl aess gen s il viios

puc.40. OyeBuaHO, 4TO YACTOTKA 3HAYUTENBHO YNy4LIKMNAach (CTa-
na posHee) - Ha yacrote 20 'y 3asan scero 3 nb. A4X Bpoae 6bl
Hac ycTpavBaeT, HO NOCMOTPUM u apyrue rpacduku. Ha puc.41

(pmc.37). Bunsy otobpa-
XaeTca 3nexkrpuyeckas
cxemMa coeauHeHus, Ko-
TOopas MoxeT ObiTb MoOC-
neposaTenbHOW U napan-
nenbHoh (Series wu
Parallel). Haxumaem
Box, Bknagka Box
Design, a Ha He# -
Suggest Fb. Monyyaem

n3obpaxeH rpagpuk CD - 3pech Toxe Bpoae 6l BCe B nopsake, HO
obpatute BHUMaHMe, 4TO Ha yactorax Huxe 20 Ny amnnauTyna
cmetlleHns audedysopa 3HauMTenLHO BO3pacTaeT no cpaBHEHUIO
: _ C oAHUM auHamukom. Tak 4To npumeHeHne GBY B 3TOM cnyyae
22,45 Ty v npepynpexX- © . SuggestMnimum mete o eue bonee Heobxopnmo. MocmoTpum rpadpuk VV (puc.42) - 3nech

Vem_Are_a for Xmax

AeHve B NpaBoit 4acTu o TOXe He BCe XOPOLO - CKOPOCTb BO3AyXa Ha HeOONbLLOM ydacTke

TOM, ut0 nopt PU He no- BbiLLe KpUTUYECKO. HTO Mbl MOXEM caenartb? YBennuuTtb ouamerp
Mew,aeTcs B awwmk. Noka ®W, HO Torpa ysBenmuunTcs aBTOMaToM U ero AnvHa, a Kak Mbl no-
OCTaBUM BEe KaK eCTb U MHUM - OH Yy Hac u 6e3 Toro B filiMke He nomeuwaerca. MoxHo,

Panwnoxobbu 3 /2007



KOHEeYHO, U30rHyTb Tpyoy ®U B BUAe konena naun cpenatb U-06-
pa3HbiM, HO 3TO He Bcerga BO3MOXHO U A0BOJIbHO TPYyAOEMKOo. A
MOXHO Tpyby P BbiBECTU HAPYXY U3 AiLumnKa, HO Toraa Hawa AC
CTaHeT NOXOXa Ha SneraHTHyI0 Moaenb NeYKN-0ypxyinkn, u uHTe-
pbep KOMHATbl TAKO MOHCTP IBHO HE YKpacuT.

Tenepb HACTYNUNRO CaMoOe BpeMS PaCCMOTPETbL ApYyrve MeTo-
AObl yMeHblueHns anvHbl @U. B pesynstate nouckos 8 IHTepHeTe
MHe nonanacb crtatbs «DasouHeepTop: kopoyel» [4]. Beuay ee
UCKIOYUTENBHOM NONE3HOCTU YUTATEeNsIM Halllero XypHana npega-
naraeTCs HeMHOro noAapenakTUpPOBAHHAA BblaepXka U3 CTaTby
UTanNbRHCKOro cnetuanucra-akyctuka Xan-flibepo Martapauuo,
onybnukoBaHHOM B XypHane «ABTo3Byk» Ne 10 / 2001 B 6ykBanb-
HOM nepesoae - «Teopusa n npaktTuka ¢pasouHeepTopa». Opuru-
HanbHas Bepcus ctatbn Haxoautcs Ha http://ha-lab.narod.ru/
manual/fi-short.mht.

«OAHO n3 Hanbonee 4aCcTo BCTPEYAIOLMXCS NOXENaHWi - Npu-
BECTU «Marvn4eckyio popmysy», no KOTOPoOM yuraresib Mor 66l cam
paccuutarb pa3ouHBepTop. 3710, B NpuHUMNEe, HETPYRHO. Pa30-
UHBEPTOP npencrasnsier cobos oauH u3 cnyyaes peanndaumu
ycTpowicTea noa Ha3paHuem «pesoHartop enbmronsya». Oop-
My/nia ero pacyera HeHaMHOro CJ/10XXHee camMol pacrnpocTpaHeH-
HOU 1 [OCTYNHOW MOAEeNy Takoro pe3o-
Hartopa. lNycras 6yTbino4ka n3-noa Koka-
konel (T0N16K0 06s13aTenbHO OyTbiNKa, a
He anwwmMunHuesBasi 6aHka) - UMEeHHO Ta-
KO pe3oHaTop, HaCTPOEHHbIA Ha 4ac-
ToTy 185 'y, 3710 npoBepeHo. Bnpoyem,
pesoHartop 'enbMronsbuya HaMHoOro 4pes-
Hee gaxe 3Toi rnocTeneHHO BbIXOASILLE
u3 ynorpebneHuvs ynakoBky nonynspHo-
ro Hanurtka. OgHaKko, n Knaccu4eckas
cxemMa pesoHaropa lenbMronbLa cxoxa
¢ 6yroinkoui (puc.43). ns toro, 41066
Takou peaoHarop paboran, BaxHo, 4TO-
6bI y Hero 6bin 06vem V u TOHHeNb € nnowanbio rnonepeyHoro
cevenuss S v AnuHou L. 3Hast 310, 4aCcTOTy HACTPOUVKU pe30HaTo-
pa lenbmronsya (nnu ¢pasonHeepTopa, 410 O4HO U TO xe) Te-
nepb MOXHO paccynTarts rno opmyrne:

Fo=c/2m\/s /LV

roe Fb - wacrora HacTpoviky B U, C - CKOPOCTb 3ByKa, paBHas
344 m/c, S - nnowanb TOHHENS B KB. M, L - AnvHa ToHHEnNns B M,
V - o6vem siynka B kyb. M., =3, 14.

Jra popmyna [enCTBUTENNbHO Marn4ecKkas, B TOM CMbiChe,
YTO HacTpovika ¢a3ouHBEpPTOpPa He 3aBUCUT OT NnapamMeTpoB au-
Hamuka, KoTopbii 6yner B Hero ycraHosneH. O6bem smka v
pasmMepsb! TOHHEN YaCTOTY HACTPOWKY ONPeLaensioT pas u HaBcer -
Aa. Bece, ka3anocw 661, neno caenaxo. lNpucrynaem.

lNycTb y Hac ecTb simk o6emom 50
anTpoB. Mbl xotum npeBparnTe ero B
kopnyc ¢pa3omHBepTopa C HaCTPOVKOMN
Ha 50 ly. [uametp TOHHens pewwnu
LIRS caenarb 8 cM. 10 TONbKO 4TO nNpuBeaeH-
S Hou popmMyne yacTora HacTporiku 50 Iy

b nonyuYnTCs, ecnu AavHa ToHHens byaer
paBHa 12,05 cMm. AkKypaTHO n3rorasnu-
Baem Bce geranu, cobupaem nx B KOH-
CTPyKUMIO, Kak Ha puc.44, v 4ns npo-

m I0Cs1 pe30HaHCHYIO 4acToTy pa3ouHBEP-

BEpPKU N3MEPSIEM PEasbHO NONYYUBLLY-

o VISMEPEFINY

Topa M K ceoemy y,queneHmo BmmM Y10 OHa pasHa He 50 Iy,
kak nonaranocse 6bl no ¢popmyne, a 41 l'u. B yem neno v rge Mol
ownbnuce? [a nurge. Haw ceexenocTpoeHHbii pa3onHBepTop
oka3ancsi O6bl HACTPOEH Ha 4acTtoTty, 6/IM3KYI0 K NOSYy4eHHON Mo
¢dopmyne Nenbmronsua, ecnv 6bl OH 661 caenaH, Kak rnokal3aHo
Ha puc.45. 3710t cnyyai 6anxe Bcero
K vgeanbHON MOAZENN, KOTOPYIO Onu-
coiBaer ¢opmyna: 3pecb oba koHua
TOHHENS1 «BUCSAT B BO3QYyXe» OTHOCU-
TEeNIbHO [aneko or kakux-nubo npe-
rpag. B Hawev KOHCTPYKUUWM O4UH U3
KOHLIOB TOHHENS1 ConpsiraeTcsl CO CTeH-
Kov siymka. [ns Bo3gyxa, konebniouje-
rocsi B TOHHesne, 310 Hebe3pasnnyHo:
n3-3a BnIusiHUSI «pnaHya» Ha KOHLE
m TOHHEesIs1 NPOUCXoAUT kak BGbl ero Bup-
TyasibHoe yanuHeHue. Pa3ovHBepTop

OkaxeTcsi HACTPOEHHbIM Tak, Kak ecnu Obl gnvHa ToHHens boeina
pasHa 18 cm, a He 12, kak Ha caMom pene.

3ameTuM, 4TO TO Xe CaMoe rnpou3ongeT, ecnv TOHHesNb rnoJi-
HOCTbIO Pa3MeCTUTb CHapyXu iLuuKa, CHoBa COBMECTUB OAVH ero
KOHeL co cTteHKkou (puc.46). Cyue-
CTBYET aMnupuyeckass 3aBUCUMOCTb
«BUPTYaNIbHOr0 YA/IMHEHUS» TOHHENS
B 3aBMCUMOCTHU OT ero pa3mepos. Lns
KPyrnoro ToHHens, OAuH Cpe3 KOTo-
pOoro pacrnonoxeH 4OCTaTroyHo gane-
KO OT CTEHOK fiLlmka (unuv gpyrux npe-
naTcTBMIA), @ APYroii HaxopuTcs B
M/10CKOCTU CTEHKU, 3TO yOANUHEHUE
npubnunsurensHo pasHo 0,85D.

Teneps, ecnu nogcrasuTb B Pop-
myny lenbMronbya BCe€ KOHCTaHTHI,
BBECTU ronpasKy Ha «BUPTyaslbHOE yaJIMHEHUE», a BCE pasmepsl
BbIpa3unTb B NMNPUBbLIYHbLIX €AUHULAX, OKOHYaTeNbHas ¢popmyna ans
O/MHbl TOHHEnNs auameTpom D, obecneyvBalowero HacTporiky
swmuka obbemom V Ha vactoty Fb, Obyner Bbirnsgerb 1ak:

L= (2354 D%/ V Fb?) - 0,85D

3pecsk Yacrora - B repuax, o6bem - B iMTpax, a AnvHa v ava-
METP TOHHENIS1 - B MWIZINMETPax, KaK Ham rpuBblyHee. -

llony4erHbIvi pe3ynsrar LieHeH He
TOJIbKO TEM, 4TO r03BOJISIET Ha 3Tare
pacdera noayynTe 3Ha4veHue 4/INHbI,
6/113Kk0€e K OKOHYaTeNbHOW, AaroLyen
Tpebyemoe 3HavYeHne 4acToTbl Ha-
CTPOMKU, HO U TEM, HTO OTKPbIBAET
OnpenesieHHble Pe3epBbl yKOPO4EHUS
TOHHens. [loytu oguH auameTp Mbi
yXxe Bobirpanu. MoxHoO ykopoTute
TOHHEsNb ewje bonblie, coxpaHus Ty
Xe 4YacToTy HaCTpOWKU, eciiv caenarb
¢nanubl Ha 06oux KOHLax, kaK rnoka-
3aHO Ha puc.47.

Tenepb, kaxercsi, BCe€ y4TE€HO, U, BOOPYXeHHbIe 3TOi ¢op-
MyJ104, Mbl nipeacTasnsieMcs: cebe BcecunbHbiMy. IMEHHO 34€eCb
Hac v X4yt TpyaHoOCTY.

llepBas (1 rnaBHas) TPyAHOCTb 3aKN04aETCS B CNEAYIOLIEM:
ecCJi OTHOCUTESNIbHO HEBO01bLWOK No 06bemy sawmk TpebyeTcs Ha-
CTPOUTbL Ha [OBOJIbHO HU3KYIO 4aCTOTY, TO, NOLACTaBuB B popMy-
Ny Ansi ANIMHbI TOHHENs1 60NbLON AUaMeTP, Mbl Y LJINHY NONYYUM
6onbwyto. MNonpobyem noacraBuTe AuaMmeTp NoMeHble, U Bce
nosy4aercsl oTim4yHO. bonbwo guameTp Tpebyer 6onbLIOV 4/N-
Hbl, @ MasieHbkui - KaK pa3 HebonbLoun. Y1o xe TyT nnoxoro? A
BOT yTt0. []lBurasice, ang@y3op aumHamMuka cBOew TblIbHOVW CTO-
POHOI «npoTanKuBaeT» NPaKTUYeCKN HECKUMaeMbivi BO3AyX Ye-
pe3 ToHHenb ¢a3ouHseprTopa. [ockonsky o6vem konebnioule-
rocst Bo3ayxa rnocTosiHeH, TO CKOPOCTb BO3A[yxa B TOHHene byner
BO CTOJ1bKO pa3 bosnbuie konebarensHou ckopocTu gud@ysopa,
BO CKOJIbKO pa3 nnowjanb CeYyeHusi TOHHeNs1 MeHble nnouwjanu
angeysopa. Ecnn caoenatb TOHHENb B AECATKU Pa3 MEHbLLIEro
pa3mepa, yem aued@y3op, CKOPOCTb NOTOKA B HEM OKaXeTcs
6onbLwoi, u, koraa oHa gocTurHer 25 - 27 MeTpoB B CeKyHAYy,
Hen30exHO rnosiBieHne 3aBUXPEHUIi U CTPYHHOro wyma. Benu-
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KuiA uccnepoBarenib akycTu4ieckmx cucrem P.CMosin nokasan, uyro

MUHUMAaJIbHOE Ce4YEHNE TOHHENS1 3aBUCUT OT AnaMmeTpa AuHamuy-
ka, Hambosnbwero xona ero Auggysopa v 4acToTbl HACTPONKU
¢asonHBepTopa. CMoNN Npeanoxus CoOBEPLIEHHO 3MMUPUYec-
Kyl0, HO 6e30Tka3HO paboTalolylo GopmMyny AN BbIYUCIEHUS
MWHUMAanbHOIro pa3mMepa TOHHess: )

4
rin = 0,56 05\ xmax |/ Fo

Popmyny csoo CMOn BbiIBEN1 B NPUBBLINHLIX 41 HEr0 eau-
HUUax, TaKk 410 guameTp anHamunka Ds, MakcumanbsHbiii Xo4 ang-
¢y3opa Xmax n MUHUMasbHbIi auaMeTp ToHHenss Dmin Bbipaxa-
I0TCA B Alorimax. Yacrora HacTporiku pa3onHBEpTOpa - Kak 00biy-
Ho, B repuax.

Tenepb BCe BLIrNAQUT HE Tak PaayxHo, kak npexae. OyeHb ya-
CTO 0Ka3bIBAETCH, YTO €CNU NpaBusibHO BbIOPaTb ANaMeTp TOHHE-
N9, OH BbIXOAWUT HEBEPOSITHO A/IMHHLIM. A eCnn YMEeHbLIUTb ana-
METP, NOSIB/IIETCS LIAaHC, YTO yXe Ha CpenHei MOLLHOCTY TOHHE/ b
«3aCBUCTUT». [TOMUMO COBCTBEHHO CTPYHHbIX LUYMOB, TOHHE/NN He-
6onbLioro anameTpa 06,134at0T eLUe v CK/IOHHOCTBIO K TaK Ha3blBa-
eMbIM «OpraHHbIM Pe30HaHCcaM», YaCToTa KOTOPbLIX HAMHOIO BbILLIE
4aCTOTbl HACTPOWKM pa3oMHBEPTOPA M KOTOPbIE BO3OYXAal0TCS B
TOHHE e TypOyNneHTHOCTAMY rpu BObLUMX CKOPOCTSIX MOTOKA.

CTONKHYBLUUCH C TaKOH LUNEMMO, YnTaTenu npocsT noLcka-
3aTb UM peleHue. Y MeHst ux Tpu: nNpocToe, CpeaHee u 3KCTpe-
MaJibHOe.

llpocroe pewenve ans
Hebonbwux npobnem. Korna
pacyerHas 4mHa TOHHenNs rno-
Jly4aercsi Takou, 4TO OH roY4TH
rnomMelyaercs B Kopriyce v Tpe-
byercs nuwb HE3HAYNTEIIbHO
COKpartuTb ero AnnNHY rnpuv Tou
Xe HacTpovike v nnowanm ce-
YeHusl, § PEKOMEHAYI0 BMeC-
TO KpYyrnoro ucrnonb30BaTth
LjeneBou TOHHeNb, NMPUYEM
pa3mewarb ero He nocpeagu
nepenHeuw CTeHku Kopnyca
(kak Ha puc.48), a BrnoTHyio

B 0A4HOU U3 GOKOBbIX CTEHOK
(xak Ha puc.49). Torna Ha
KQHL|€ TOHHENS!, HAaXOAALLEM-
Csl BHYTpU siLumka, byger cka-
3bIBATbCSH 3¢ PeKT «BUPTY-
aslbHOro yANUHEHus1» U3-3a
Haxogswencs psagoM ¢ HUM
cTeHkun. OnbiTsbl 10Ka3bIBaIoT,
YTO NPY HEU3MEHHOM nnowa-
Ay ceyeHuUss U 4YacToTe Ha-
CTPOVKN TOHHENb, NOKa3aH-
HbIYi Ha puc.49, nonyyaercs
npumepHo Ha 15% kopovue,
YeM [pu KOHCTPyKUun
puc.48. LeneBoii ¢pa3onH-
BEpPTOp, B nNpuUHUUNe, MeHee CKJIOHEeH K OpraHHbIM pe30HaHcau,
YeM Kpyrnbid, Ho, 4100kl 06e3onacute cebs ewje b6onbLue, 9 pe-
KOMeHAYyI0 3ByKornornowanwmue 3/1eMeHTsl B BUAe y3Kux rnoJsio-
COK peTpa, Hak/IeeHHbIX Ha BHYTPEHHIOIO NOBEPXHOCTb TOHHENS
B paiioHe TpeTu ero AivHbl. 310 - NPoCcToe peweHne. Ecav ero
HefoCTaToyHo, NPUAETCS NepenTn K CPesHeEMY.

CpenHee pewenve gnsa npobnem nob6ofib-
we. PeweHne npoMexXyTo4HoUi C/I0XHOCTY 3aK-
Jlo4aeTcs B CNoJ1b30BaHNY TOHHENS B (hopme
yce4eHHOro KoHyca, kak Ha puc.950. Mo akc-
NepUMEHTbl C TakKUMU TOHHENSIMU 1oKa3anu,
4TQ 34E€Cb MOXHO YMEHbLIUTL NNowanb ceye-
HWS1 BXOHOro OTBEPCTUS N0 CPABHEHUIO C MU-
HUMaJibHO [onycTumMon rno ¢opmyne Cmonna
6e3 0nacHOCTY BO3HUKHOBEHUSI CTPYHHBLIX LLY-
MOB. KpomMe Toro, KOHU4ecKkuii TOHHe Ib HaMHO-
ro MeHee CKJ/IOHEH K OpraHHbiM pe30oHaHcaMm,
Hexenu unnuHapuyYeckuni.

Pe3ynbrartel Bbl4uCneHWii nNo nporpamme
CONICO 6binu ceeneHbl B Tabnuyy 1, u3s xo-

TOPOM MOXHO B3Tb rOTOBbIV BapuaHT. Tabnuya cocrasneHa gns

TOHHenNs guameTpom 80 MM. IT0 3HavyeHne anaMeTpa noaxoauT
Aans 6onsumHcTea cabsygepos ¢ guameTpoM augeysopa 250
MM. Paccuntas no popmyne tpebyemyio 4nnHy TOHHENs, Halau-
Te 370 3Ha4eHne B nepBom crtonbue. Hanpumep, no Bawum pac-
YeTamM 0Ka3asioCb, HTO HyXeH TOHHENb AnnHou 400 MM, Hanpu-
MEp, A4Na HacTpouky sawmka obbemom 30 nuTpoB Ha YacToTy 33
I'y. INpoekT HeTpuBuanbHLINA, 1 Pa3MECTUTL TAKON TOHHEb BHYT-
pu swmka 6yger HenpocTo. Ternepb CMOTPUM B CNERYIOLME TPU
cronbua. Tam npuBeneHsi paccym-
Ta@HHbIE NPOrpaMmMoN pasmepsl 3K-
BUBA/IEHTHOIO KOHU4YE€CKOro TOHHe-
n8a, anvHa kotoporo byper yxe He
400, a scero 250 mm. CoBcem gpy-
roe neno. Yro o3HayaloT pasmepesi,
noka3aHo Ha puc.51. Tabnuya 2
cocTasJieHa 4J11 UCXO4HOIro TOHHEe-
na guamertpom 100 mm. 310 nogoii-
et ans 6onswuHcTBa cabBygepos ¢ ronoskoii auamerpom 300
MM. Ecniv pewunTe nonb30BaTbCs NPOrpaMmMoli CaMmoCTOSTENbHO,
NNOMHUTE: TOHHE b B (pOpMe yce4eHHOro KoOHyca Aenaercs c yr-
JIOM HaknioHa o6pa3syioLuedt o oT 2 4o 4 rpagycos. 310t yron 607b-
we 6 - 8 rpanycoB aenarb He PeKOMEHAYeTCs, T.K. BO3MOXHO BO3-
HUKHOBEHWE 3aBUXPEHWUIA U CTPYIAHBIX LLIYMOB Ha BXOAHOM (y3KOM)
KOHLe ToHHens. OpHako v npu HeGObLUOK KOHYCHOCTH YMEHbLLIE-
HUe A/INHbI TOHHEeNs NoJly4YaeTcst AOBOJIbHO 3HAYUTENbHbIM.

ToHHEsNb B pOpMe yceyeHHOro koHyca He 06s13aTesibHO [401-
XeH uMeTb Kpyrnoe ceyenne. Ero nHorga ynobHee nenars B suge
ujenesoro. faxe, kak npasuno,
yaobHee, Beab Torpa oH cobupaer-
Csl U3 NJIOCKnX peranen. Pa3mepsl
LjeneBoro BapuaHTa KOHU4YecKoro
TOHHEeNs1 NPUBEAEHbl B CNEAYIOLINX
cTonbuyax rabnuyel, a 4T0 3TK pas-
Mepbl 03Ha4YalT, NoKa3aHo Ha
puc.52. 3amerHa 06bIYHOrO0 TOHHE-
N1 KOHWYeckum criocobHa pewunTsb
MHoOro npobnem. Ho He Bce. NHor-
Aa anvHa ToOHHensi noay4Yyaercs Ha-
CTOJIbKO 60/1bLLIOM, HTO YKOPOYEHUS
ero gaxe Ha 30 - 35% Hepocraroy-
HO. [lnsa Takux Taxenbix Clly4aeB ecrb...

...9KCTpemanobHoe peweHne ansa b6onbwux npobnem.
IKCTPEManbHOCTb 3aKNI0YAETCS B MNPUMEHEHUN TOHHENS C 3KC-
NoHeHUmanbHeIMM 00BOAaMM, Kak noka3aHo Ha puc.53. Y rako-

: ro TOHHeNs njiowanb ce4eHns cHavyana nnas-
HO YMEeHbLIaeTcs, a NoTOM TakK Xe rjasHo BO3-
pacraer 4o mMakcumasbHou. C TOYKU 3PEHUs]
KOMNAaKTHOCTY 4151 AAHHON 4aCTOTbl HACTPO-
Ky, YCTOMYNBOCTU K CTPYIAHBIM LUYMaM U OpraH-
HbIM pe30HaHCaM 3KCINOHEeHUMNaIbHbIA TOHHE/ b
He nmeert cebe pasHbix. Ho OH He umeer cebe
PaBHbIX U 110 CAOXHOCTU U3roTOBNEHUS, AaxXe
ec/n paccyuTtatb ero 0680A4bl M0 TaKOMY Xe
npuHUuUny, kak ato bbl10 caenaHo B cnyyae Ko-
HU4YecKkoro ToHHens. [ins roro, 410661 npenmy-
LjecreaMy 3KCroOHeHUMNanbHOro TOHHeNs1 Bce
Xe MOXHO Ob1J10 BOCIMQ/1b30BaTbCs Ha NpakTu-
ke, 1 npyugymMan ero MogupukaLnio: TOHHEb,
KOTOPbIi 51 Ha3BaJs «NeCcOYHble Yackl» (puc.54).
ToHHenb necoy4Hbie Yacbl COCTOUT U3 UNINHL-
pU4ecKoi cexunn u AByX KOHUYECKUX, OTKyAa
BHel/Hee CXOACTBO € ApeBHuMm npubopom ans
n3MmepeHus BpemeHu. Takasi reomeTpusi No3s0-
J19eT yKOpOTUTb TOHHEJ b 10 CPABHEHUIO C UC-
XOAHbLIM, NMOCTOAHHOI0 CEYEHUs1, N0 MeHbLUe
mepe, B rositopa pasa, a 10 u 6onswe. Ans
pacyera neco4YHbIX 4acoB 51 TOXe Hanucan npo-
rpaMmMy, ee MOXHO HawWTh TaMm Xe, Ha caire
ACS. U tak xe, KaK 4551 KOHUYECKOro TOHHENS,
3pecb npuBoauTcs Tabnuya 3 ¢ rorossbiMy Ba-
puvaHTtamu pacvera. 410 o3HayaloT pa3mepsl B
rabnuyax 3 u 4, cranet sicHo u3 puc.55. D n d - 310 Anamerp
UNNNHAPUYECKOA cexummu u HanbonbLunii auaMeTp KOHUYECKOM
cexkuun, cooTBeTcTBeHHO, L1 n L2 - gnunbl cexywii. Lmax - non-

ot RTO
ATTTIVRVY RRPRITVE QELOPYETRNY e LB o

Papwnoxobbu 3/2007



160 120 67 84 60 59 92
200 150 64 85 60 . 53 95
260 180 60 85 60 48 95
330 200 54 86 60 39 98
400 250 52 87 60 35 99
500 350 50 99 60 33 129
630 450 46 109 60 28 155
750 500 42 112 60 24 164

270 200 75 107 70 71 129
330 220 73 108 70 60 131
420 280 70 109 70 54 133
530 350 65 114 70 47 143
650 450 62 124 70 43 174
800 550 57 134 70 36 200
1000 650 50 141 70 29 224
1180 750 46 151 70 24 257

160 100 58 81 60 20 50 52 103
200 | 125 58 81 75 25 50 52 103
260 175 58 82 105 35 50 52 104
330 200 55 82 120 40 50 48 104
400 250 55 83 150 50 50 48 105
500 300 54 83 180 60 50 45 105
630 400 54 84 240 80 50 45 106
750 450 54 84 270 90 50 45 106

Tasanually

270 175 [A 100 105 35 60 69 130
330 200 71 100 120 40 60 69 130
420 250 71 100 150 50 60 69 130
530 300 69 102 180 60 60 66 133
650 400 69 102 240 80 60 66 133
800 500 68 103 300 100 60 63 135
1000 600 68 103 360 120 60 63 135
1180 750 68 103 450 150 60 63 135

= NISMEPEH U

.ﬁ"&»w

R

Hasi ,qnuHa TOHHens B ¢opme ne-
COYHbIX YacoB, NPUBOAUTCS PO-
CTO A4Nnsl CPaBHEHUs, HACKOJIbKO
Kopo4e ero ypasnoch caenarb, a
Boobue, ato L1 + 2L2.

TexHonoruyecky necoYHsle
Yacbl KPYrnoro rnornepeyHoro ceve-
HUs1 genatb He Bcerga rnpocro v
yA06Ho. [103TOMY 1 34€Ch MOXHO
BbIMNONIHUTL €ro B BuAe npopunu-
POBaHHOWU LWenu, nony4ynTcsl, Kak
Ha puc.86. [ns 3ameHbl TOHHENS
AvnameTpom 80 MM 51 peKOMeEHLAY!I0
BbICOTY wenu Bbibparts pasHou 50
MM, a ans 3amenHsl 100-munnu-
MEeTpoBOIro UNnNuHQPU4YeCcKoro
TOHHensi - pasHon 60 mm. Torga
LUnpPUHA ceKunmn NnoCTOSIHHOIo ce-
yenns Wmin v makcumanbHas wm-
puHa Ha BXxoae v Bbixone TOHHES
Wmax 6yayr rakumu, kak B Tabniu-
ue (anuHel cekymi L1 n L2 - kak B
cny4ae C KpyriiblM Ce4YeHuem,
3necb Hu4ero He meHsiercs). Ecnu
noHapoobuTcs, BbICOTY LUENeBOro
TOHHenNns1 h MoOXHO N3MeHuTb, 04-
HOBPEMEHHO CKOPPEKTUpPOBaB U
Wmin, Wmax tak, 4Tobbl 3Ha4YeHus
naowany nonepevyHoro cevyeHus
(h.Wmin, h.Wmax) ocranuce He-
U3MEHHbLIMU.

BapuvaHnr ¢pasouHBeprTopa c
TOHHENeM B (popMe rnecoYHbIX 4a-
COB S NPUMEHUJI, HanpumMmep, Kor-
Aa penan cabsydep ans gomall-
Hero reaTpa c 4acToTOM HacTpowi-
kv 17 y. PacvyerHas gnvHa TOH-
Hens nony4yunace 60sbLie METpa,
a paccymnTaB «MNeCcOYHbIE 4achbl», fl
CMOr COKpatuTb ee rnoYTy BABOE,
npyu 3TOM WYMOB He ObINIo gaxe
npv mowHocTy okono 100 Br. Ha-
Ael0Cb, BaM 3TO TOXE NMOMOXET...»

Monaraio, 4To YuTatenam Te-

nepb CTanU NOHATHbLI MOU 3asB-
nenunsa o rniwoke B BassBox B
cny4yae npumeHernus OU c pac-
WUpeHUsasMn Ha KoHliax (3To
Pa3sHOBUAHOCTb «NE€CO4HbLIX Ya-
cos»). Kak Bugum, nporpamma
AOBOMILHO MOUWHAA, XOTb U He-
CKONbKO HeyaoOHas. [ina npak-
TNYEeCKOro n3rotoesnexHus (vunu
Koppekuun yxe rotosoi) AC
MOXHO npepsapuTenbHbie pac-
yeTol cgenatb B WiniSD (3a-
AaTb 06bemM Awwmka M 4actoTy
HacTpoiku O®OWN), a yxe B
BassBox okoH4YaTenbHO «0Tno-
nupoBsaTb» pel3ynbrar.
Hapeiocb, 4TO O Nnporpamme
BassBox Pro n ee BO3MOXHOC-

TAX (XOTH U He BCeX), AnA NepBOro pasa s pacckasasn BnonHe

AO0CTaToO4HO.

Paanoxo66u 2001 Ne4, ¢.10

Ccebinku

1. lNetpyxuH Y. AkycTuyeckas naéopa'ropm: ayguoguna-nio-
6utens. Paguoxob66bu 2002 Ne3, c.48

2. BassBox Pro Harris Technologies (http://www.ht-audio. com)

3. WinISD - caiir http://www.linearteam.org

4. Pa3ouHBeTop: kopoye! http //ha-lab.narod.ru/manual /fi-
short.mht
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YM3Y 6e3 TennoBbiX 1 KOMMYTALUMOHHBLIX MCKaXEHWA

Ha 3Ty ctaThi0 MeHsi HAaTOAKHYAO YNOMUHAHUE O HOBLIX UC-
cneposannsax Nyrnaca Cendga [1], KOTOpLIA AN yCTpaHeHus He-
AOCTATKOB ABYXTAKTHOr0 3MUTTEPHOro NOBTOPUTENs npuLlen K
peLLeHunio, yxe AaBHO NPUMEHSIeMOMY NS NOBbILLEeHUS AINHENHO-
ctv OY. Ha moi1 B3rnsp, 310 pelueHue He ucknioyaet npodnemy no
KOHUA, KOMMYTALUUOHHbIE UCKaXEHUs nepeHeceHbl B CTOPOHY
(pyc.9 [1]), T.e. cMeLleHbI BhiLLE; AOMONHUTENBHO HArPYXeHO OAHO
Mae4yo YCUnuTens, 4To CHUXaeT ero HageXHoCTb.

Ewe 6onee 15 net Hasan M. [lopodees [2] oTMeTUA, 4TO Bbi-
XoAHOW kackap YM3Y BeirogHee CTpouTb No Cxeme reHeparopa
TOKa, HeXenu No Cxeme reHeparopa Hanpsixkenusi. B ycunurensx
TOKa CUrHan Ha TpaHaucTop NOJAEeTCA OT UCTOHHMKA C OOonbLLM
BHYTPEHHUM CONPOTUBAEHUEM, T.€. OT reHeparopa Toka. B atom
cnyvae TOK B Lenu 6a3bl Mano 3aBUCUT OT BXOAHOIrO conpoTuane-
HUA N onpeaenseTcs B OCHOBHOM BHYTPEHHUM CONPOTUBAEHNEM
WUCTOYHMKA TOKa. KpnBasa 3aBUCMMOCTU TOKA KORNIEKTOpa OT TOKa
6a3bl NPOXOAUT Yepes Havyano KOOPAUHAT U Ha HaYyanbHOM y4acT-
Ke NpakTuyecku nuHeunHa.

MNoatomMy s cebsi € HEKOTOPLIX NOP K yXe peLuvn: HeT ABYX-
TaKkTHOro 3MUTTEPHOIro NOBTOpUTENS, HEeT n Nnpobnem. Mano Toro,
4TO €My CBOMCTBEHHbLI TEMoBbie UCKAXEHUNA, a Takke KOMMYyTa-
LIMOHHbBIE CKaXeHUs Npu nepexoae Yepes Hosb, HO ropaspo 6onb-
LLIMEe UCKaxeHus npoucxoaaT n3-3a AAC camonHaykumn AMHamm-
4eCKWUX rOsI0BOK Ha NPOTAXEHUM BCEro curHana.

Bcs 6epa 3akniovyaeTcs B TOM, 4TO Harpyska YM34 Hocut B
nyyuiem cny4yae MHRYKTUBHBIA XapakTep - NpOCTO AMHAMU4YecKas
ronoBkKa, a B Ciiy4yae Harpyaku B BUge nacCMBHOA MHOroOnonoOCHOM
aKyCTU4eCKON CUCTEeMbI Ha PasnnyHbiX 4acToTax MOryT OgHoOBpe-
MEHHO NPUCYTCTBOBATb Harpy3ku B BUAE napannensHoro, nocne-
AO0BATENbLHOINO KOHTYpa v NPOCTO MHAYKTUBHASA HArpy3ka.

Mockonbky Harpyska B 6onbluelt cteneHn Bce Xe HOCUT UH-
AYKTUBHBIA xapakTep, To nioboe namexHeHve Toka (NpupatieHue,
ybuiBaHWe) NpMBOAUT K BO3HUKHOBEHUIO OAC camouHaykumu (Ha-
npsXxeHue NPoTUBONOAOXHOE NO 3HAKY HANPSXEHUIO, Bbi3BaBLLIE-
MY U3MEHEeHWe ToKa).

Ho Tex nop, noka 06a BbIXOAHbLIX TpaH3ucTopa YM3Y knacca
AB OTKpbITHI, BLIXOAHOE CONPOTUBAEHNE [BYXTAKTHOrO 3MUTTEp-
HOro nosToputens nmeet Bonee UNN MeHee CUMMETPUYHOE Bbli-
XxoaHoe conpoTtusneHne u npotusogeicreyetr 3AC camomnHayk-
umn. N3BeCTHO, 4TO N0 AOCTUXEHUU ONpeneneHHOro BbiXOAHOro
HanpsXeHusa O4HO U3 NJed 3aKpbiBAETCHA U BbIXOAHOM Kackan, ne-
pexoguTt B pexum knacca B. MNpeanonoxum, Ha Boixoge YM34
NONOXUTENbHAA 4YacTb curHana. B MOMeEHT KpaTkoBpemeHHOro
cnaga curHana (8 6a3e BepxHero TpaHaucTopa HanpsixeHue
ymexbluaetcs) 34C camouHaykumm Byaet npensaTtcTBoBaTh 3TO-
My cnagy (T.e. B amuTTEepe TpaH3uctopa Oyaert kpaTkoBpeMeHHO
HapacTaTb HanpsXXeHue), 4TO MOXET NPUBOAUTL K KPaTKOBpPEMEH-
HOW OTCe4yke WU BepxHero naedya ABYXTAKTHOr0 3MUTTEpPHOro no-
BTOPUTENS WU COOTBETCTBEHHO K NOAHOMY pasgemndupoBaHUIO
rpomkorosopurtens. NockonbKy NOrpaHNYHoEe HanpsixeHne oTceyvkn
HUXHEro nneya o4yeHb Masno, TO B Takue MOMEHTH ByaeTt umets
MECTO ero NoCTOAHHOE BKNIOYEHUE U BbiKNioYeHne, Yem n obbsc-
HAETCH pPe3kuil NPUPOCT UCKaXEeHW I BhiCcLLero nopsiaka. A Tenepb
AOCTaTO4HO NACMOTPETL Ha OcuURAOrpamMmy 3ByKOBOro curHana
B pacTsHyTOM Buae (CKONbKO Takux nepenagos Ha OAHOU nony-
BOJIHE CUrHana) u Bce CTaHeT ACHO. B Heckonbko nyyliem nono-
XXEHUU HAXO[ATCH ycunutenu C NonesbiMU TPaH3NCTOpaMu Ha
BbixOAe, T.K. MOPOr ux OTKPbiIBaHUA HAXOAUTCH B npeaenax 2...4 B
npotus 0,5...0,6 B y 6unonsipHbix TpaH3nCTOPOB.

BuixoaHbie kackaabl noaasnsiiowero 60NbLUMHCTBA 1AMNOBLIX
ycunutenei paboTaioT B pexuvme ¢ 06uimvm Katoaom. AHanorMyHo
W TPaH3NCTOpHbie yeunutenu ¢ o6wmnm amutTepom (kak paborta-
lowme B pexvme reHepartopa ToKa) MeHblle NogBepXeHbl peak-
LMK CO CTOPOHbI Harpy3sku. B [3] 6bina onybnvkosaHa cxema YM3Y,
KOTOpas He cpa3dy npusnekna moe BHumanue. Ho cnycts HeKoTo-
poe Bpems s BCe Xe peLuuvn ee NpoMoaenvpoBsaTb U NPOBEPUTD,
Tak /M BCE XOPOLLO HAa caMoM fene, Kak TaM HanucaHo. Mopep-
HU3MpPOBaHHbLIN BapuaHT yeunutens 6oin onybnukosaH B [4]. Oanb-
Helwwas pabora Hap yeunutenem Guina HanpasneHa Ha BBeaeHve
3aLluThbi, yBENMYeHne BbIXO4HON MOLLIHOCTU U CHUXEHUE UcKaxe-
HUi. Pe3ynbrar MOAenupoBaHus npencrasneH Ha puc. 1.

Anekcargp letpos, r.Morunes

i vT19

Cxema ycunutens npepcrasneHa Ha puc.2. BxogHoit pud-
(pepeHumanbHbii Kackan, BoiNOAHEH NO KAackoaHOM cxeme. MNockonb-
Ky npasoe nne4o auopkackapa nmeet Hebonbluoe ycunexue no
HanpsXXeHwuto, To OHO NpakKTU4ecKu He noasepxeHo apdekty Mun-
nepa, a noTomy ocrtasneHo 06biuHbIM. KackopHoe ncnonHeuwe
avdkackaga pacwmpsieT NOAOCY ero NPoNyckaHus, yBenuumsaet
KO3 DUUMNEHT yCUNEHMA MO HANPSXEHUIO U BLIXOAHOE CONPOTUB-
nexHve. B kayecTBe BbIXOAHBIX UCNONL30BaHbLI TPAH3UCTOPLI Pup-
Mbl Toshiba ¢ BbiCOKO rpaHnyHoi yactoToid (30 M), umeiowme
CTabubHLIA cTaTUUeckuii k0abdUUMEHT nepenaymn Toka 6ass Npu
TOKax konnekropa npakrunyecku ot Hynst oo 10 A v 6onee. NMonoca
NPONycKaHua yecunutensi orpaHuyeHa Ha BXoae yxe craslueil ctaH-
AapTHoi uenodkoit R1, C2.

Ha TpaHauctopax VT 13, VT 14 suinonHeH rubpuaHbiii AByXTaK-
THbIA NOBTOPUTENb HANPSRXEHWUS, KOTOPLIK CcOornacyet BbiICOKOE
BbIXOAHOE conpoTusneHve gudkackana ¢ 0THOCUTENbHO HU3KUM
BXOOHbLIM CONPOTMBAEHMEM BLIXOAHOIO Kackaaa.

BuixogHoi kackan YM3Y BbinOnHeH Ha COCTaBHLIX TPaH3WUC-
TOpax No cxeme ¢ 06wWmuM amMuTTEPOM. Mpryem ans ysenuueHus
BbiIXOAHOW MOLLHOCTU, CHUXEHWUS BbIXOAHOrO COMPOTUBAEHUNA U
NOBLILLEHNA HAAEXHOCTU BhLIXOAHbLIE TPAH3UCTOPbLI CNapeHHble.
Ycunutenb CO cnapeHHbiMyU BbIXO4HLIMU TpaH3aucTtopamu 6onee
«4eCTHO» oTpabaTtbiBaeT curHan, umeet 6onee NNOTHLIA, HaNOpU-
CTbii 3ByK. EMKOCTb KOHAEHCATOpPOB MO NUTAHWUIO XenaTenbHO
nmetb He meHee 10...20 Toic. Mk® Ha nneyo kaHana. C uensio
MNOBLILLEHUA BbLIXOAHOM MOLHOCTU HaNpsi)keHue NUTaHua MoxeT
ObiTh yBENMYEHO 00 +45 B. [anbHeiiliee NoBbilLeHWE Hanpsixe-
HUA NuTaHusa notTpebyeT 3ameHbl TpaHaucTopos KT814 n KT815I
Ha Gonee BLICOKOBONLTHLIE, Hanpumep, KT850, KT851 unu 3apy-
GexHbie.

3awmTta YM3Y ot neperpyaku u K3 B Harpyske BbinonHeHa
NO OQHOWN U3 U3BECTHbIX Cxem [5] Ha TpaHaucTopax VT16, VT17.

XapakTtepHas 0CO6EHHOCTb YCUNUTENS B TOM, 4TO OH MpaKTu-
4EeCKM MONHOCTLIO UCMNONL3YET HaNpPsiXXeHne nNuTaHus, 4to bnaro-
NPUATHO ckaabiBaeTcs Ha ero KM n HapgexHocTu.

JaHHbilA yennutens TeCTMpOBancs My3bikaHTaMu U CpaBHUBan-
€A ¢ npodeccuoHanbHbiM yeunutenem ¢pupmel Toshiba mowHoc-
Tbio 200 BT ¢ nonesbiMu TpaHaucTtopamu Ha Buixoae. Bce equHo-
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AYLWHO OTAANU NpeanoyYTeHne AaHHOMY YCUNUTenio, Kak uMeioue-
My Bonee uncroe v Npo3payHoe 3By4aHue, 6onee NNOTHLIN U Ha-
NOPUCTHIN 3BYK, KOTOPLIA HE YTOMNSIET NPU AAUTENLHOM Npocny-
WMBaHMK Ha nioboi rpomkocTy. Mo BEIpaXEHUIO OQHOIrO U3 My3bi-
KaHTOB, OH 3BY4MT «BKycHee». YM3Y nimeeT cnepgyiouime rexHm-
Yeckue XapakTepUCTUKMU:

HYBCTBUTENLHOCTb, MB ... .o, 775
BbixoaHas MOLWHOCTL Ha Harpyake 4 Om, BT ................. 150
073 ToTor=RET-Tox (o (N [T S 10...100000
Monoca nponyckanus 6e3 R1, C2un L1, KMy, ..uueeennn....... 360
Hactota egvHUYHOro yeuneumst, My, .oeeeeeeeeeeeeeeeean. 10
3anac no ©ase, rPAAYCOB ........cceerererereeeeeeereerereeereennennns. 50
KoagppuumneHt rapmonuk, %, He 6onee ....................... 0,01
OVHAMMNYECKUN ANaANA30H, BB ..couvvreeeieeeeee e, 90
KoadpuumnenT ycunernus no Hanpsaxeuuio, b ............. 29,6

10

KoHcTpykuus u peranu. ®oto BHelwHero suaa cobpan-
HOW Nnavebl NokasaHo Ha puc.3.Tpanauctopw VT11, VT15 yc-
TaHoBneHol Ha Hebonbwom obuiem Tennooteoge (M-o6pas-
HOM «pnaxke»), 4T0 cnocobCTBYET ynyylweHunio TepmocTabm-
nu3auuu. NMpuyem TpaHauctop VT11 ycTaHoBneH yepes cnio-
AsHY0 Nnpoknaaky. Tennootsoawl Tpawauctopos VT18, VT19
npencTaBnsioT cobom «dnaxku» annHoNn 35 MM 1 BuINONHe-
Hbl U3 anioMuHnesoro yronka 15x15 mm. OgHa nonka ypane-
Ha NO4YTU NONHOCTLIO, 3@ UCKnYeHnem HebonbLWOro yyacT-
Ka cO0Ky Ans kpenexHoro pe3b60BOro oTBEpCTUS (CM.
puc.6). KonpeHncatopol C6, C8 cniopstbie (K31-11 unu ana-
noruyHeie) ¢ pabounm HanpsxeHnem 250 B. KonpgeHcaTopsl
C5, C7 tuna K73-17 na 160 B, ux emkocTb (B cnyyae oTcyT-
CTBUS HEe0O6X0ANMbBIX) MOXeT ObiTb yMeHblieHa o 0,1...0,25
MK®D, MOXHO uUCnonbL3oBaTh U GymaxHoie. Konpencatops C9,
C11 ponxHbl 6biTb ¢ pabouynm HanpsixeHnem 50 B v Gonee.
C uenbio ymenswenns rabapmrtos ctabunutpos VD3 ucnons-
30BaH B NnacTtMaccoBOM Kopnyce.

TpaHauctopul pudkackaga VT2, VT8 u VT3, VT6 xena-
TenbHO noAo6pats ¢ 6nnakumMmn KoadpuuMeHTammn ycuneHus.

Tpauauctopul VT3, VT4, VT6, VT7, VT14 1 VT16 MOXHO
3ameHuTb Ha KT3107U, Tpan3uctopel VT5, VT9 - Ha KT6026,
TpaHaucTopul KT814, KT815 ponxHbl 6biTh ¢ 6ykBoi I u xe-
nartenbHO MUHCKOro 3asoga MHterpan (yactota eAMHUYHOTO
ycunexusa 40 MlMy), MoxHo 3amenuTb Ha BD140 n BD139 co-
oTsetcTBeHHO. pu nutanun 30 B u meHee BmecTo TpaH-
auctopos KT814 n KT815 moxHO ncnonb3oBath 6onee Bbi-
COKO4aCTOTHbie TpaH3ncTopbl KT626B n KT646. B kayecTBe
BbiIXOAHbLIX TDAH3UCTOPOB C HECKONBLKO XYALUM Pe3ynbTaToOM
MOXHO UCNONIb30BATb M OTEYECTBEHHbIE TPAH3UCTOPbI TUNOB
KT818I'M, KT819I'M. Mockonbky BuIXOAHLIE TPAH3UCTOPDI
oGbeamHeHbl KONNeKTOPamMu, TO UX MOXHO YCTaHABAMBATHL Ha
OAVH U30NNPOBaAHHLIA TennooTBoA 6e3 Nnpoknanok, 4To 6na-
ronpusaTHO CKka3biBaeTCs Ha ynyylweHun oTBoaa tenna.

Mpumeuyanne. Heo6xo0ANMMO NOMHUTL, YTO LOKONEBKA
TpaH3uctopos KT6116, KT6117, KT626 3epkansHas no cpas-
HeHuio ¢ KT3107, KT3102 n KT814 cooTteeTcTBeHHo. Oco-
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6eHHOCTM Nnoabopa nonesoro TpaH3ucTopa
VT13 onucaxsi B [4].

Peaunctopul R25 - R28 npoBonouHblie, Ha-
MOTaHbl MAHFaHUHOBLIM NPOBOAOM ANaMET-
pom 0,8 mm n pnuuon 6 cm. Opoccenb L1
HamoTaH nposoagom NIB-2 anamerpom 0,67
MM noBepx pe3uctopa MJIT MOWHOCTLIO 2
BT Ao 3anonHeHwus.

PUCyHOK neuaTrHOu nnarbl «Ha NpO-
cseTt» paamepom 100x80 mm (ans nazepHo-
YTIOXHOW TEXHONOrnn) nokasaH Ha puc.4, co
CTOPOHbLI NPOBOAHWUKOB - HA puc.H, cOopou-
Hbl YyepTex - Ha puc.6.

Mnaty ycunutens xenarenbHO pacnona-
raTtb Hepaneko OT BbiXOA4HbIX TPAH3UCTOPOB.
CoepuHutenpHbie nposoaa 6epyTt AaocrarTou-
HOr0 Ce4YeHUs N MUHUMANIbHO BO3MOXHOM
ANVHBbI, pacnavBaioT Ha yCMneHHble noana-
e4yHble TO4KU U CBMBAIOT B XryTuk. basoBui
NPOBOA MOXHO B3ATb HECKONbKO MEHbLUEero
ceveHuns. OOwuin NPOBOA HA BLIXOAHLIE KNEM-
Mbl He0OX0AUMO B38Tb HENOCPELCTBEHHO C
6noka nutaHusa (Cc GUNLTPYIOLWUX KOHAEHCa-
TOpOB). Yeunurtens xenatenbHo OCHACTUTL U
CXeMOi 3awuTsl FPOMKOroBopuTenei ot no-
CTOSIHHOrO HanpsiXxeHus Ha Bbixoae.

HanaxusaHue. lepsoe BknoueHue ycu-
nntens («0XuBneHune») peKkoMeHAyeTCs Bbi-
NOMHUTL NPYU NOHUXEHHOM NUTAHUN, HaNpPu-

=g
g

o

% fofe
-\ +

mep =15 B. [insa HopmanbHoW paboTel Tpanauctopa VT 14 na-
pannenbHo pe3uctopy R20 Heo6xoavmo BpeMeHHO npuna-
ATb pe3nctop conpotusnenvem 1 kKOm. Tonbko nocne TOro
Kak Bbl ybeautecb, 4TO ycunutenb pabotaet npasBunbHO U
TOK NOKOS BLICTABASAETCH B 3a[aHHbiX npepenax MOXHO OT-
naatb peauctop 1 kKOM 1 nopatL NONHOE HanpsxeHue nuTta-
Husa. Ecnu Tok nokos Benuk, Heob6xoaumo nopobpartb pesuc-

Top R16.

HanaxvBaHvue ycunurens CBOAUTCH K YCTaHOBKe TOKa no-
TpebneHuns ycunutenem B npepenax 150...250 MmA

NOACTPOEYHLIM PE3UCTOPOM R15.
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ToOHanbHbIN reHeparTop - npubop p.m:

QLMEH OlLITOM

TecTupoBaHua TenedPoHHON NUHUN

PaboTas cBA3MCTOM Ha NpeanpusaTAX, S CTONIKHYCS C HeobXoau-
MOCTbIO TECTUPOBAHUA NPOBOAHLIX NMHWUIA CBA3W, KOMMBLIOTEPHbIX Ce-
Teid. [ina atoil uenn 3apybexHsie NPOM3BOAUTENN U3MEPUTENbHbIX
npubopos npeanaraiot pasHoobpasHylio annaparypy, cpeam KoTopoi
BblAENAeTCs KOMMNAEKT - TOHafNbHbIM reHeparop v MHAYKTUBHLIN Wwyn.
HaHHbIR KOMNNEKT, COCTOAWMIA O6bIMHO U3 TOHANLHOrO reHeparopa
mopenu 77HP v unupyktusHoro wyna mopgenu 200EP, HecMoTps Ha
HebGonbwune rabaputbl, MHOroQyHKUMOHANLHOCTL U NPOCTOTY CXEM,
nMeeT OAVH CYLLLeCTBEeHHbIN HefoCTaTokK - BLICOKYIO CTOMMOCTb. Tak,
TOHaNbHLIN reHepatop ctout okono 70 y.e., a MHAYKTUBHLIA wyn - 100
y.€., 4TO He COBCEM N0 KapMmaHy CBSI3UCTY.

MNoaTtoMy y MeHs NosBUAOCHL XenaHue caenatb NPOCTON TOHaNb-
HblA reHeparop, KOTopbid Obl Men Te xe PyHKUMK, 4TO U Mogenb
77HP, HO 6bin 66t coBpaH Ha AOCTYNHBIX U, CAMOe rNaBHoe, Heopo-
FMX KOMMNOHEHTAaXx.

MpocMoTpes cTaTby B XypHanax no npubopam s CBA3UCTOB, S
Halwesn CxeMy anbTepHaTUBHOIro TOHANLHOrO reHeparopa, NpeaoXeH-
HOro asTopom cratbu [1]. flaHHan cxema (pmc. 1), K coxaneHuio, Mo-

SA1 & R1
/ * LED1 310k
Tpl c1
GB1 VD1 N
I [\ OR l 4
4 ey finox o7 unc 218 ] 68 HO*250 V K TH

15V !

VD2 4

XeT TONbKO reHepupoBaTh TOHANLHBLIN CUrHan 4actoTon okono 1 kify u
cobpaHa, Ha MOii B3rnisA, He COBCEM YAAYHO U3-33 NPUMEHEHUS 3NeK-
TPOHHOIo 6noka ot 4acos-6yaunbHUKA KUTAWCKOro NpovM3BOACTBRA.

A npepnaraio CBOW BapuaHT TOHANLHOro reHeparopa (puc.2),
KOTOpbIA C yCnexoM npumeHsieTcs B TeyeHune nonyropna. CobpaH oH
Ha AIOCTYNHLIX KOMNOHEHTax, UMeeT Te Xe AONOAHUTENbHbIE PYHKUMMK,
4TO U TOHaNbHLIA reHepaTtop mopenu 77HP, u o6napaet cneaylowm-
MU BO3MOXHOCTSAMU: reHepupoBaHne NPSMOYroNbHLIX UMNYNLCOB C
yactotou 1 kl'u; onpepenexne Hanuuus wneda (KOPOTKOro 3aMbika-
HUS1) B TMHUK; onpeaeneHne nonsapHOCTM HanpsixeHna B nuHun. Oc-
HOBY TOHanNbHOro reHeparopa cocrasnset mMynbTUsnMbparop, cobpaH-
HbI MO CTaHAApTHON cxeme Ha mukpocxeme K561J1A7, KOTOpbIN 1
reHepupyeT NpsAMOYrofibHbliA CUrHan ¢ 4actoton okono 1 kMy. Name-
HUB HOMUHanb! peaucropa R1 u koHaeHcatopa C1, o6pasyiowmx yac-
TOTO3aAaloLYI0 UEeno4Ky MynsTuBnbparopa, MOXHO YBENUYUTL (YMEHb-
WWUTb) 4aCTOTy reHepauuu.

Ana KOHTPONA HanUuMa reHepaumm CAyXuT y3en uHANKauum, Boi-
noNHeHHbIN Ha peauctope R2 u ceetoguope VD1. C noMowybio nepe-
knoyartens SA1 ocyuectsnseTcs Bui6op PpyHKUMiA reHepaTopa. Pesu-
ctopbl R3R4 orpaHnunBsaioT TOK, NPOTEKAIOLW M Yepe3 ABYXLBETHbIi
csetoauop VD2. ’

Pabortaet renepaTop cneaylowum o6pas3oM: yCTaHOBMB NEpeKnio-
yarenb SA1 B nonoxenve «TONE», reHepupyeTcst TOHaNbHLIA CUrHan
C 4acrotou okono 1 kfu, paboty reHeparopa MHANUUPYET CBETOANON,
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R2 _E_>
7
7 |R1
/| 100k
C1 1010 wyj7 Vo
SA1
CONT 1 vD2 7 Rd
TONE
x Bei.14 DD1 6"‘ *

K BbiB.7 DD1

L
=
NV

Cssatocnas Hecteposuy, r.[JHenpoa3epxmHcK

5 N

V4

TenedoHHan NMHUA ATC

Lol N N
T 74

'6-98 m

VD1. Ecnu ycraHosuTb nepeknioyatens SA1 B nonoxexne «CONT-1»

(puc.3a), To B NOAKMNOYEHHON NMHAWN MOXHO ONpPeaennTh NONSPHOCTb

HanpsxeHus (Npy 3ToM ABYXUBETHLIV ceeToanoa VD2 6ynet ceeTuThbes

3eNeHblIM UM KPacHbiM LBETOM B 3aBUCUMOCTM OT NONSPHOCTU Ha-
npsxeHus). Ecnn ycraHosuTb nepeknioyatens SA1 B nonoxeHue

R4

«CONT-2» (puc.36), TO B NOAKNIOYEHHOW IMHUM MOXHO ONpeaenuThb
Hanuume wnenda (KOpoTKoe 3ambikaHue), Npu aTtom ceetoaunogn VD2
OyneT CBeTUTLCH KpacHbIM UBETOM. Takxe B 3TOM NoNoxeHun SAT
nomouiso Garaperikn GB1 MoxHO obecneynts nUTaHue ABYX MOH-
Tepckux Tpybok (puc.3s).

SA1 Toned Toned.
CONT 1 vD2 7 R4 e Ny

ANN <_| N &
7 . 4 N

TectnpyeMmana nHUA

ANE y/4
7 N\

FeHepaTop noakno4YaeTcs K TeCTUPYEMOU NUHUW C NOMOLLbIO
«KpOKOAUNOB» U yepea nepexoaHuk K pasvemy RJ11. ina npenor-
BpaileHuns BbIxoaa u3 CTpos reHeparopa npu pabore, Hanpumep, Ha
pacnpepenurensHom kabene, oT Hero Heo6xoANMMO OTKIOYUTL Maru-
CTpaneHbit kKabenb. B KayecTse anbTepHaTVUBbLI MHAYKTUBHOMY LYY
mogenu 200EP s ncnonb3ylo BapuaHT wyna, NnpenfioXeHHbI asTo-
pomM ctateu [1].

B ycTpoicTee MOXHO NpUMEHUTb

NOCTOAAHHbIE pe3ncTopel TUNa MIT,

Line 1 . .
Line 2 C1-4 n t.4. Cc paccenBaemMoit MOLHO-
“U ctbio 0,125 BT, koHpeHcaTop no6oi

manorabapuTtHuiii, ceetoguon VD1
4 N060F UMNOPTHLIN C AnamMeTpom
NuH3bLl 3 MM, ceeTopuon VD2 niobo
UMMNOPTHbLIN ABYXUBETHLIV C AUaMeT-
POM NUH3bl 3 MM. Mukpocxemy
KS561J1A7 MOXHO 3aMEeHUTb Ha MUK-
pocxemy 176J1A7, nepekniovartens
SA1 no6oit MmanorabapuTHbI Ha TPU
SA13 @ nonoxenus. YCTpOIZCUTBO MOHTUpYeT-
Csi Ha OAHOCTOPOHHE’ nevyaTHoM nNna-
Te U3 GonbrupoOBaHHOrO CTEeKNOTeK-
cronuta n nmeet rabaputsl 40x40 mm. PUCYHOK neyaTHOM nnatel re-
Hepatopa BbINO/IHEH C UCNONb30BaHMEM Nporpammbt Sprint-Layout 4.0
W nokasaH Ha puc.4. Kopnyc ans ycrpoictea nogbupalor ¢ y4eTom
rabapuToB anemMeHTa NUTaHWs (B aBTOPCKOM BapuaHTe akKyMynsiTop
6 B 1,3 A unu Gartapeiika Ha 9 B Tuna «Kpowan).

Jlureparypa

1. Bnaciok H.I1. TonansHbiii reHepaTop v MHOYKTUBHLIA Wyn - camble Heobxoau-
Mbie npubopsl A1 CNEUNanNCToB UHPOPMALUMNOHHbLIX CETEH. «Paaunoamarop» Ne2/20086,
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2. Knon lanne [Monesusie coBeTs! no pa3paboTke v OTNAKE SNEKTPOHHBIX CXEM.
M., IMK lpecc, 2001 ron
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BLITOBAN DAEKTPORUKA s

bbhicTpOoaencTByOLwlan 3au.m

nepeHanpaXeHus

B HacTofuwee BpeMsA Ha paavopbiHKax YKpauHbl NosBu-
NNCb B Npopaxe pas3nuyHbie yCTponcTBa 3awuThl ObITOBOW
TEXHMUKWU OT MOBLILUIEHHOrO U MOHUXEHHOTO HAMNPAXeHus B
cetn 220 B. ‘

K coxaneHuio, Bce oHM 06napaioT CyuweCTBeHHbLIMU He-
Aoctatkamu: manoe ObiCTpOAecCTBME TaMm, roe KOoMMyTauus
Harpy3ku OCyL,eCTBNSIETCS C NOMOLULbIO pene, OTCYTCTBUe
3afepxXKu BknioYeHus nocne cpabartbiBaHUA n3-3a ckadka
HanpaxXeHusa (4TO0 O4eHb BaXHO OCOOEHHO ANs UMNYNbCHbLIX
6n0KOB NUTAHUA COBPEMEHHLIX TENEBU3OPOB U XONOANNbHU-

S R A A e S R

Ta OT

Esrenuii Nosipkos, r.llepBomarick

rpy3ky. B npotusHoM cnydae nponger euie 4 MUHYTHI U BCe
nosTOpUTCSH, U Tak OyneT NpoOUCXoauTh A0 Tex Nop, Noka Ha-
npsixexHwe B ceTN He HOpManuayeTcs.

KpacHbiit ceetoauop VD7 nuauuupyet paboty Taiimepa
Ha DD1 u, ecnu BCe HOpManbHO, JONXEH MUraThb kaxabie 2-3
cek.

K petanam ocobObix TpebGoBaHU HeT, 3a UCKIIOYEHUEM:
R2 - mowHoCTb HEe meHee 1 BT, C3 - ¢ manbiM TOKOM yTeuku.
Ontocumucrtop VD9 MOC 3022 moxHo 3ameHuTs Ha MOC
3020-3062. KongeHcaTtop C1 - He meHee 4yem Ha 400 B.

s

KOB CTaporo tuna), orpaHu4eHne no MOWHOCTU KOMMYTUPY-
eMOW Harpy3ku. |

Mpepnaraemoe ycTtpoicTBO 3awuThl (puc.1) nuwieHo
3Tux HepocrtaTtkos u pabortaer cnepyiowmnm obpasom. Mpu
BbiIXO[le HanpsiXxeHus cCeTn 3a yCTaHOBNeHHble npeaenst (HUX-
HWiA npepen perynupyiot peauctopom R4, sepxHuit - R6) cpa-
6aTuiBaeT Taiimep DD2 1 Ha ero Beixoae 3 ycTaHaBnueaeTcs
HU3KUI ypoBeHb, 3eneHuiit ceetoanon VD6 racHer, cucmuc-
Top TC 106 oTkniouaeT Harpyaky. HU3kuit ypoBeHb Ha BbiXO-
ne 7 tainmepa DD2 paspewaet paborty cuetuuka DD
K176MES, KOTOpLIA NO CyTU BLINONHAET pofnb BTOPOro Tai-
mepa, Gopmupyiowero spemMs 3agepXxku Ha BKNioyYeHue Ha-
rpy3ku. 310 Bpems 3asnucut ot HommHanos R14 u C6 u, npwu
yKa3aHHbIX Ha Cxeme, COCTaBnseT OKOM0 4 MUHYT.

Mo npowectBnn 4 MuHyT yepes auguenoyky C5 R15 u
T2 npoxoamT o4eHb KOPOTKNA uMnynbe cbpoca taimepa DD2
W, ecnu Hanpsxesdne B CeTU HOPManu3oBanoCb, Ha BLIBOAE
3 Tallmepa yCTaHOBUTCH BLICOKWUIA YPOBEHb, 3aCBETUTCS 3e-
neHbin ceetopuon u cumuctop VD10 TC106 nogknioumT Ha-

T+
L[R2 150 R7 R8 RO R11
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R1 R3 | 100 8
300K ) RS 5 TC 106
4*1N4007 . 15k T ,
4700 6| NESSSP —9
N C I
S II —_— ‘ F\;40K N 3
. C1 1.0 o~ 44 2 (1006BU11 ) R13
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T R6 o ] 1
) . ¢l Je [ | @ <[] e
g O 1
Y
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o %463T T 3en. 1 6 :
' A4 l
L L i L Y * ® ! MOC 3922
> 4 BbiX N, 220
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T1 KT315
K176VIES }
2 10 9 ! R17 1K ‘\
3 5
R 15 1} R16 10k pach.
6 11
s | R15 KT315
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K[ D)—
9 _| 10 ﬁ
Cé
¢ ¢
Il 10H
R14 430k -
— 56nd

Yepe3 cumuc-
Top TC-106 moXxHO
KOMMYTUpPOBATLb
Harpysky Ha TOK
no 10 A c cooTseT-
CTBYIOL{MM paguna-
TOPOM, a eCnu He-
o6xoanm 6onbLni
TOK, TO HYXHO 3a-
MEHUTb ero Ha 60-
nee MOLHbLIA (Ha-
npumep TC-132).

JaHHasa 3auwun-
Ta npegHa3HavyeHa
ANs KPYrnocyTo4Hom pabotoul 1 6outcs Tonbko K3 Ha Buixoge.

Mpn nepBoM BKRIOYEHUWN Yepe3 3awWKnTy Harpyaka noaKnio-
4nTCH Yepes 4 MUHYTHI, flanee - aBTOMaTUYECKUIN pexnum pa-
6OThI.
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247-H

NPAMOHAKANLHAN HIG

naps Ha aBe papuTeTHbie cxembl namnosbix YM34 pupmbl
Western Electric, nenyuku-menomanbi, HECOMHEHHO, BCMTOMHSAT C
HOCTanbruei Te crapoie Aobpuie BpemMeHa, Koraa aynmotexHuka 6bina
6OonbLION U TAXENON’, HO 3BYK 3gasana ropasfo npustHee, Yem ce-
roaHsiLLHVE Mp3-rneepbl, BCTPOEGHHLIE B «<MOBUSbHMKMW». [isan-ayavo-
puvnbl, KOHEYHO xe, oTMeTAT High-End-0BOCTL CxeMHbIX peLleHuii Kak

» ‘
ri-END C
opHoTakTHOro SE WE61 Ha npsmoHakanbHOM Tpuoae 247 (caepxy),
Tak n ggyxtaktHoro PP WE82 Ha npsimoHakasnbHbix Tpuoaax 271 (CHu-
3y). Hy a coBpemeHHas monoaexn, 6e3ycnoBHo, CONTET NPUKObHbI-
MU rpaduyeckme nsobpaxeHus peanctopos 1 (HaayT nu ? ©) pa-

avonamn. Bnarogapum 3a nio6e3Ho npenocTaBREeHHbIN AONCTOPU-
yeckun matepuan r-ua dmakasa Macamuuy.

KEMOTEXFIAKA

247-L K1 406-J Ke. 132-A
Input Trans. Input Trans. ﬁ Y Output Trans.
200:135,000* 17000 !13 ooov li 25,000: 200«
T 247-AV.T. ’ 247-/\2\/.'[ T3
6 v
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Term. 1 ‘ I 3 <] —o] g Term.7
Rat, s IME % R6 & 5 1MF giR 141-A Con% 3| |, F0 3 IMF® : .
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el || = T T
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D!
) o . —CL"O o
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200*: 110,000~ 15,000“: 145,000~ 10,000 500 ok 250" \SSUE: & .’K_
T2 : Al
20 \'4 - o % Ve = oy ’ 8
PER ALLEN" oo 2 ( /\
ERMALLOY 1000” w
R4 3 ©
Y ¢/ Canson RS2 [CoNoeuaERs AN :
ROD/ <2 4es 7 3 |3 our-
INPUT RESISTANCE v E L . g tg | [pur
30000%s, o 0 20mn rRz 2y ¢ Q1 6 O
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226-ACORD 30~0LRES) R8 _ > ]
o %%%3 1000 ( %\/ )
IMF. C2 1
o ) o 7
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sg 2N1- A
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3 ¢
Rer &' 7 ;
Y & ¢ Q ( (
snar | (LTI | LT L};?
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4700~D-C ! K1 K2 K3
RESISTANCE | 92-AF KEY 92-AF KEY 92-AF KEY
226-A COND |:r 1
- ND. .
{ 1T
| ,
o cL ) ol & =0 Js> &
9 10 1MMwr1B3
GND. 10V Y0 BE “NN“#D-SD‘CO(‘:‘,;{%US) +360£15v.DC
AT 70 ONE PAIR OF
2.3 TERMINALS ON
AMPERES A262-A-3 OR

262-A-15 METER
PANEL.
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