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. BEKT N=LIL ¢
CBEPXMOLLHbIA PAAVOBeELLATEIbHbIA LLEHTP B T. Kynbbiwiese"
H. KPY>KKOB, r. Camapa
BunmMcxa u3 npuxasa no BoecooSHoMy XOoMMTeTY
oo pamModuxamym M pagwosemawsmo npst CHX CCCP
© xomammpoRke B r. KyhnGumes
rpynma paorHmxos BPK.
Ansrycr 1941 r.
Ins BMOOAHEHMN CHEUMANBHOI'C SaNaAHMA KOMAHOMPOBATHL
B r. KyaGuwes rpynny paSorumxor BPFK, cornmacuo opmno-

WEeHHOI'O COMCKA, NOR PYKOBOINCTBOM MOEr'o SaMecTHTeNns
r. E. B. Yyrxepamsunu. BoSnoxwuTe Ha 3Ty Ipynny Bu-

nonHeHMe Clenymupix patoT:
1. OGopymomarTs CTymMM Onm pammomBemanus no CCCP, a

TaKXe HA MHOCTPAHHRIX S3MKaX.
2. OpraHMsoBaTh SBYKOSANMCE HA BOCKe M KMHOONeHKe

nns OeneM pagMOBemaHWN .
3. OprauusoBaThs OPOMSBOACTBO IPAMMOQOHHEIX NNACTHU-

HOK ONA PAOMOBENAHMA .

NpencenarTens BCceConIHOrC KOMMTETA OO pamgModMEKALDDT M
pammopemassm mopm CHK CCCP JI. A. [onwxapnos.

(cm. crarbio Ha c. 5) Bua HA Kpbilwy TexHuveckoro inanws. Baanw — xom- '&_

NNEKC NEPEeNalouMX AHTEHH CPEAHEBONHOBOrO AManalo-

(> J} +, Ty 1 el i
Al 000D 208

| y
i ”"‘I " PeacpeHan peuesan - (L PP
- 1 cryauns. Bo spems . )
BORHLI B ITOR CTyaAMN
NOCTORHHO HAXOAWNCA
AMKTOP W NPWCYTCTBO-
BaN NEPEBOAYMK C HE-
MEeuKoro.

-
K

; \ KaTtyiwsa sapwomeTpa cpeawe-
BONHOBOrC NEpeaaTHUMKA.

A H U ‘.1.)

PIFH KAL)
e : — o oo (YU BID ¥ .

MyneT ynpasnenus ANWHHOBONHOBOro nepeaatymka PB-390. -
’I“':A . e .
e L i BB \




BATTMETPbI

ATH-2333

ATP-6110

ATP-11 t:/

NCTOYHWKU MATAHUA D AasTAKOM

nogpo6ree Ha www.aktakom.ru

ATH-1333, ATH-1335, ATH-1323, ATH-1338;
ATH-2333, ATH-2335, ATH-3333, ATH-3335
B panHon nuHenke NpeacTaBnexsl 0HO-. ABYX- W TPEXKaHANbHbIE

MCTONHUKY NuTaHuA. Bce npubopel ¢ pa3gensHOu PErynupoBkon
TOKa W Hanpaxesus. imewT 3-x pa3paauelin KK aucnnei

NEW
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BnaxHocTe - . 90% et
L YpoeeHs Lwyma . 35 .115,_ AU NCERy Sy
[ Ocsewenwocts | - | 4000/40000 nioke -

A AHTHCTaTMYeCKaR 3awKTa

" ATP-2103

+ [luanason Temneparyp 300...450°C

AHANU3ATOPLI NONs TECTEPGI LCR-METPbI
OMMETPbI TOKOBLIE KNEWMW TEPMOMETPGI OATYUKN
FTEHEPATOPLI NPOMbIWNEHHASR MEBENL HYACTOTOMEPBI WHCTPYMEHT

N AKTAKOM' 715 BALEN NIABOPATOPUM
Y HAC ECTb BCE... n OAXKE BOJIbLUE!

AM-1016

AM-1118

ATP-3101
BALWA MMHU USB-NIABOPATOPURA ©

[ n.‘” AemosBepcuni Ha www.aktakom.ru .

CEHCALIMOH ANOXEHH
ns:.:{;::n 3ABEAEHWA!
an

UMDPOBLIE 3AMNOMWUHAKLWE OCUNMNNOrPAGHI

ACK-3002/3102 i A TAKOM

« 2 KaHana - Paspewenue 8 61T

« Koadhdpuuwent BepTUKANLHORD - MamaTe 64 kb Ha kaHan
oTknoHenus 10 mB/aen. 10 B/gen « Nonoca nponyckanma go 100 My

: ACK-3002 ACK-3102
YacToTa AMCKPETHIALIMN:
cTpoBockon | 2 10TEu_— |
peansHoe apema : 100 My 100 My |
"~ Bx conpotvenen.
1 MOm R & +
S500m | CEAE e +
; NAAJNIbHOE OEOPVD.OBAHME NEW .
j nogpobree Ha www.aktakom.ru i
MAANBHARA CTAHLNA I/IH,[WKLIMOHHAH

C ABTOMATUHECKOWU
NOOAYEN MPUNOSA £

ATP-1115 I\ AKTAKOM

= MowwHocTs 60 Br

+ PY4HO 1 aBTOMATHHECKWA PEXMMbI
noaasn Npunos

« TemnepatypHbiit ananasox 200..480°C

NASNbHAR CTAHLUMA
ATP-2103 DNAKTAKOM'

NAANBHARA CTAHUWA £

ATP-1121 INAKTAKOM

+ Beicokan Tennootaaya

» lIHTENNEKTYANbHAR NPOLIECT MANKK
= KoHTpons pabo4ux Temnepatyp
=90 Br, 36 B, 400 kly

NAANBHAR CTAHLINA
ATP-3101 INAKTAKDM

+ QuanazoH Temnepatyp 200...500°C

«3NMMKC»: 115211, Mocksea, Kawmpckoe wocce, fom 57, kopnyc 5
Ten.: (495) 781 4969 (MHorokaH.), 344 9765, 344 9766; chaxc 344 9810 E-mail: eliks-tm@eliks.ru Internet: www.eliks.ru
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HALLA KOHCYNBTAUWA (c. 62).
JOCKA OBBABNEHWA (c. 1, 3, 17, 21, 23, 33, 39, 41, 44, 52, 63, 64).

Ha nawei o6noxxe. C npazaHukom Benukoin MNobeabl (CM. cTatsto Ha c. 4).

qHTAﬁTE YKB YM NPUEMHUK C CUHTE3ATOPOM HACTOThI
3ALUMTA UCTOYHUKOB MUTAHUSA OT rPO3bI
B CJIEZIYIO IHEM BLUETOOTH B PAZIMOSIIOBUTESIbCKUX YCTPOUCTBAX

1500 )\" 8 D) 2J O3l BAPOMETP U TEPMOMETP

Tupax xypHana «Paguo» N2 4 caaH ans pacceiku NOANUCHUKAM 06.04.2010 r.




B penaximk Moo apopmuTs noanwcky  Mypwan «Pafuo» npeanaraet Habop AnA pagunoniobuTeneil

Ha XypHan «Pagnon

e Svoptlr ieuosn A8 rons. «Bbnox 3axurauma — perynartop yrna 03

Ha mukpokoHTponnepe PIC16F676»

Yeaxaemble yutatenu xypHana «Paguo», pegakuma coemectHo ¢ 000 «Hun
Habop» pacnpocTpaHAeT Habop AnA paguoniobutenein «bnok 3axuralns — pery-
natop yrna O3 Ha mukpokoHTponnepe PICT16F6764, onucanue koToporo onybnu-
KOBaHO B cTaTeax B. lWkunbmerckoro («Paguo», 2008, N2 11, c. 36—38; 2009, N2 4,
. C. 38, 39). Ycrponcteo popaboTaHo, M3MeHeHa ero Cxema, yCoBepLEeHCTBOBaHa
nporpaMma MMKPOKOHTPONNepa.

Moanucka B pegakuuu (6e3 noctaeku):
¢puanyeckue nuua — 350 py6.
opupnyeckue nuua — 378 py6.

AnpecHas NoANMUCKa (C NOYTOBOW PacChINKOMU):

Bnok saxuranuna, cobpanHbivi U3 3Toro Habopa, MoxeT paboTaTk B YeTuipex pe-
— - Poccun

HUMax:

Ans CbHSH"lECKHX nuy — 560 pys * Ge3 3NEKTPOHHOTO faTyMKa Pa3perKeHnn;

* C CAMOAENEHLIM JaTUVKOM Pa3peeHna (B KoMNnekT
He BXoAWT, NogPCOHO O ero KOHCTPYKLWN MOMXHO Npo-
uynTaTh B ypHane «Paguos N° 11 3a 2008 1.);

* C NPOMBIWNEHHBLIM AaTYKrkom abconTHOro gasne-
Hua AL 453829 (B KOMNNEKT HE BXOQUT, MOXHO
KyNWTb B Mara3nHax agro3anuactemn);

= g kauecTee dopmuposartana yrna O3 gna paboTsl ¢
BECKOHTAKTHOW CUCTEMOM 3aXMraHuia.

B kOoMMNNekT BXOQAT NeuaTHaA nnarta, 3anporpammu-
POBaHHbIN MUKPOKOHTPONNEP, KOMNNEKT AeTanen,
BKNIOYAA MOLLHBIA TPAH3NCTOP.

3 o CroumocTk Habopa B pepakyuu — 1200 py6.

I ¥ 4 CroumocTe Habopa ¢ nepeckiNKon No noyre:
My no Poccim — 1345 py6.;

wana! g Ykpauny n benapycs — 1564 py6.

ONnsA opuaudeckux nuy — 596 py6. 64 kon.
e GHI
Ana pusnyeckux nuy — 735 py6.

ANA pugudeckux nuy — 790 py6.

— HNantHee 3apybexbe
ropoeas nognucka — 80 USD

nonyroncsas noanucka — 40 USD

el
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B penakuum xypHana «Pagno» MOXHO NpModpecTu XypHansoi:

[exbru 3a uHTepecyrowme Bac XypHa-

p CTOMMOCTD OAHOTO HOMEPA nbl «Paguo» HyXHO OTNpaBuTL Nepeso-
TOMHOCTL ¢ nepecbinkoM, py6. o -
BH:mK mHomEpa SRHOTO HOMEPE B d OOM Ha pacYeTHbIA CYeT, YKa3aHHbIW
ycka | ypHana | o o ciaum, pys. = etk 8 ppyrme HWXE.
Etpaity Ha 6naHke o6a3aTtenbHO HanuLWwMTe, 3a
2004 2—12 10 39 70 KaKkue XypHanbl Bbl NnepesoguTe AeHbru
2005 1, 3-11 15 44 75 M yKaXuTe CBOW TOYHbLIA MNOYTOBLIN
oo | w2 | T v b D e st
TOrO KaK fieHbru H
2007 1—12 25 54 85 y
CYeT, Mbl OTNPaBUM BaM XypHanbl.
2008 1-12 35 67 95
2009 1—-6 45 77 105
2009 7—12 50 82 110 % @ ?;gfspen:::::; ¥
= 92 120 £ 35 5
2010 C 1-ro 60 o —

nueepcros nep., 10

‘é (cTanumn meTpo «Cy-
Nonyuarens 3A0 «)KypHan «Paano», S| | Cevencuoni rynux XapescKas»).
p/c 40702810438090103159 & Melanckom OCE N2 7811 S v Z et
C6ep6anka Poccun OAO r. Mocksa, ¢ 10.00 ao 17.00, Gea
K /c 30101810400000000225, BUK 044525225, Cermaepcron nepeymas [ ek 2 el
MHH 7708023424 (NOMTOBbIM MHAEKC 6akHKa 101000). [|  eaawo mam ) s i

HanoxeHHbLIM NNaTeXoM peAakuma XypHanbl 1 Habopbl He BbiCcbinaet!
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MACCOBbLIA

EXEMECS4HbIA
HAYYHO-TEXHUHECKMWA

“PAARDNOENTERL "~ “PRANDSRONT ~"RAgMD" YPHAN

“Radio” is monthly publication on audio, video,
computers, home electronics and telecommunication

YSPEOWTEND U U3OATENL: PEAAKUWA XYPHANA «PAOWNO»

3apeructpuposan Korutetom PO no nevaty 21 mapra 1995 ¢
PernctpaumonHesm Ne 01331

FnasHeid pegakrop B. K. YYOHOB

PEAEKI.[MOHHEQ KONNerua:

A B. NONBIWKO, A. C. KYPABJEB. 6. C. MBAHOB,

E A KAPHAYXOB (OTB CEKPETAPL). C. H. KOMAPOB,

A H KOPOTOHOLWKO, B I MAKOBEEB, C. 1. MMLLIEHKOB,

A N MCTUCNABCKWW, B. I CTENAHOB (NEPELIW 3AM 11 PELAKTOPA)
P P TOMAC. B B. ®PONOB

Brinyckawowmi pegaktop: A C. AONTAA

OBnowmka: C. B. NASAPEHKO

Bepctrka E. A TEPACMMOBA

Koppektop: T A. BACWMBLEBA

Anpec peaakumu: 107045, Mockea, Cenneepctos nep 10
Ten.: (495) 607-31-18 dakc: (495) 60B-77-13

E-mail ref@radio.ru

pynna paboTe! ¢ nucsmammu — (495) 607-08-48

OTtaen peknamer — (495) 608-99-45, e-mail: advert@radio.ru
Pacnpoctpanenuwe — (495) 608-81-79; e-mail sale@radio.ru
NMognucka n npopaxa — (495) 607-77-28

Byxrantepua — (495) 607-87-39

Hawm nnartexHeie pEKBU3INTE
nony4arens — 3A0 "XKypuan "Pagwo”, MHH 7708023424,
p/cy 40702810438090103159 & Mewanckom OCE Ne 7811, r Mockea
Bank nony4atens — Coepbank Pocoum, r Mockea
wopp. cyet 30101810400000000225 BMK 044525225
MoanucaHo k nedatu 19.04. 2010 r. @oprmar 60 84 1.8 Nevate odeoatHas,
O6vem 8 w3, new. n , 4 Gym. 0., 10.5 yy.-u3a. n,
B poanuuy — ueHa AorosopHas
MoANVMCHON MHOEKE:
no katanory «Pocnevatin: — 70772;
no karanory Ynpasnenua denepantHon NoYToeoln ceaan — 89032,
no karanory Poccuiackoin npeccel NONTA POCCHMKW — 61972

3a conepraHue peknamMHoro oGeAENEHNA OTEETCTEEHHOCTE HECET
peKnamoaaTents

38 OpMrMHANEHOCTE M CONEPXAaHWE CTETeW OTEETCTEEHHOC Th HECET ABTop

Pefakuvs He HECET OTEETCTBEHHOCTH 33 BO3MOXHLIE HEMATMBHEIE NOCNencT-
BUA UCNONLIOBAHUA ONYOAMKOBAHHEIA MATEPUANOE, HO NPUHUMAET MEPL! MO G-
KOYEHNIO OLUKMBOK 1 one4arTok

B cnyvae npuema pykonucu k nyGnukauiiv peAakUia CTasuT of 3ToM B u3ge-
CTHOCTE aBTopa. MNpw 3T0M pEAAKUMS NONYHAET WCKMIDYUTENBHOE NPAB0 Ha pac
MAPOCTRAHEHWE NPUHATOND NPOW3BEAEHWA BKIDYAA ero Nydnukauui e xypHane

Panuno-, Ha nHTEPHET-CTpanuuax xypHana, CD unw nksim obpasom

ABTOPCKOE BO3HArpaxdeHUe (roHNpap) BHNNAYUMBARTCH B TEHEHWE OOHOMO
MeCcAua nocne nepeon Nybaukauwn 8 pasmepe, oNpeNenaemom BHYTDEHHUM
CNPaBoYHUEOM TAPHDOB,

Mo wcTeseHh 0AHOro roaa © MOMEHTa Nepeokn nyBavkauww aeTop vmeet
npaso onyGnnkoBaTe ABTOPCKKIN BAPUAHT CBOET O NPOW3BEAEHUR B OPYrOM MEC-
Te Ge3 NpeaBapuTENEHONO NUCHMEHHOND COMNAaCcHA Peaakun.

B nepenucry penakumua He BCTYNAET. PYKONUCH HE PEUEH3UDYIOTCA U HE BO3-
BpaWAKTCA

© Pagno | 1924-2010 Bocnpow3seneHdwe matepuanos »ypHana - Paguo:
WX KOMMEDYECKOE MCNONLI0BAHKE B NINBOM BUEE, NONHOCTEI MKW YACTUYHD
AONYCKAETCA TONBKD C MUCHMEHHOND PA3PeLUeHny PeaaKkumi

Ornevatano 8 000 W Megna-Npecca-, 127137, Mockea, yn. -Mpaeaei-,
n. 24, ctp. 1. 3ak. 92401,

KomneloTepHas cets pepakuww xypHana «Pagwo-
HAXOOAWUTCA NOA 3aWUTON AHTUBMPYCHOWM NPOrpamMmel
DrWEB W. Nanunosa.

Texnudeckas nogoepxka 000 «Canfl» (Cankr-NeTep-
| Byprckas aHTueupychas nabopatopws W. Janunosa).
http://mwww.drweb.ru Ten.: (812) 294-6408

Ten.: 956-00-00
WuTepreT: www.comstar-uts.ru
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9 MAR

pacnonoxensom B CankT-MeTepGypre

BoeHHO-uCTOPUHECKOM MY3EE apTUNNepuu,
VHXEHEPHBIX BOWMCK M BOWCK CBR3M CPear MHOro-
YWUCNEHHbIX 3KCNOHATOB. NOKA3bLIBAOWNX TEXHUKY
HaWeWn apmum, ¢ NOMOLWLID KOTOPOW 3aBOEBLISa-
nace MNobepna, ecTe oanH ocobuiin. 3To Tenerpad-
HbIWM annapar, 4epes KoTopwli 65 net Hasan, 8 man
1945r. 8 224 15 mMuH BN Nepepnan B Crasky
BepxoeHOro MaeHOKOMaHAYIOWErD aKkT 0 6e30ro-
BOPOHHOW KaNUTynaumm awmncTcron Mepmadmm

AsykpartHeit GyKBONEYATAOWMA OYNNeKCHbIN
TenerpagHen annapat boago apmenckoro obpas-
ua 260A-43 6uin paszpaboTaH ¥ NPUHAT HA BOOPY-
#eHue yacten KpacHon Apmum B 1943 r. Annapar
npeaHasHavancs ana obecnevenns tenerpadHon

ceqaaun wraboe obvEeOUHEHWIW W COEOWMHEHWH
KpacHow Apmuu (0T wraba apmun 1 Belwe).
Mpuem 1 nepepaya OCyUWECTENANUCE PABHOMED-
HbIM NATU3HA4YHBIM KOaom Bopo. MponyckHas cno-
coBHocTe 3atoro annapava — 3000 cnoe B 4ac.
JaneHOCTE CBA3KW NO NOCTORHHBIM NUHWAM Y HErD
a0 600 km, a ¢ NPUMEHEHUEM pPETPaHCNAUWUK
NPakTUHECKM HE OrpaHuYeHa.

Coobuwenne 8 Mockey nepegana crapwuHa
TenerpagHo-TenedoHHoro BatansoHa 66-ro oT-
pensHoro bo6pynicko-BepnuHckoro KpacHosHa-
MEHHOro, opAaeHoe AnexkcaHgpa Heeckoro wu
Borpnana XmenbHuUkoro nonka ceaszu M. C. Neve-
wenko Bcwo Benukyio OTe4ecTBEHHYO BOWHY OHa
pafotana Ha MHOMWX OTBETCTBEHHBIX Hanpaene-
Huax, o6ecnevrean NeperoBopLl KOMaHOYWOLWEro
v HayaneHuka wraba 1-ro Benopycckoro GpoHTa
M kak duHanbHbIM akkopn ee Hoesoro nytw —
nepenaya akTa o 6E30roBOPOYHON KanUTyNaUUK
Fepmanun.

C npazgHukom
Benukoii NobGeasbl,
Aoporue yutarenn!
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OOGbekT N2 15: cBepXMOLHbIN
paavoBewaTenbHbi LeHTP B r. Kynobiwiese

H. KPYXKOB, r. Camapa

l—[pomeocronune rutneposeckoin lep-
maHun 1 Coeetcrkoro Cotosa Haua-
noce 3aponro o Benwkow Otevect-
BEHHOW BOWHLL. B TOT nepuon rnasHeLiM B
3TOM NPOTMBOCTOAHUK CTan wHdopma-
LUMOHHbIM GPOHT. 3axBaTuiean OaHO EBPO-
Nerckoe rocyaapcTeo 3a Apyrum, rutne-
POBLEI HE UCNbITLIBANM BONBLUNX CAOXHO-
CTeln C Oprasn3auven Nepeawmy cTau-
LUMIA, OHW WCNONL30BANKM YXE CYLWEeCTBY-
wue paguocetu. [MOTOKWM HALWCTCKOWN
nponaraHabl OBPYWMB3NUCE HA FONOELI
EBPONENCKUX rpaxdaH, oaypMaHusan mux.
Npaswtenscteo CCCP, oco3Haeas 18-
xecTb nonoxexus Coeertckoro Cowaa.
HaXoAMBLIErocA Ha nopore
BOWHEl, ObINO  BLIHYXOEHO
HEMEANEHHO WCKaTk cnocobsl
NPOTUBOCTORHUA QaLIMCTCKON
MHOOPMAUWOHHON MaLLWHe.

B 1939 r Coewapkom CCCP
NPWHAN PeLIEHWEe O CTPOUTENb-
cTee noa Kypckom CBepxmoLl- .
Hon (1200 kBr) pagwvosewa-

[
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TeneHOW craHuuu. PaapaboTtky ]

nNpoeKTa pPaguocTaHuuu u ero
TEXHWYECKOE WCMNONHEHWE NO-
py4uvnit BOo3rnasnaemomy npo-
deccopom AnekcaHapom Jleso-  §
suyem Muxuenm Bropo MowHoro

PaavoOCTROEHNA {BNOCNEACTENM w5

BHVMMUMP — BcecowsHblin Ha-
YYHO-WCCNENOBATENBCKMM WMH-
CTUTYT MOLWIHOrO paanocTpoe-
HWA 8 JlenwHrpane). bein paspa-
6otan npoekT, Beibpana nno-
wanka, Ha 3aeopax Mockeel w
NenuvHrpapa pasmectunu 3aka-
3bl HA u3aroToenexue obopyno-
BaHua. B 1941 r wnavanoce
CTPOUTENSCTBO NATUITANHOIO HA3EMHOMO
TEXHWUHECKOr0 3aaHua. .. HO Ha4ano BOMHLI
cmewano ece nnaHsl. CTPOUTENLCTBO
nepenarwero UeHTpa cpodHo nepebaav-
poeanv noa Kynbriwee

Yxe e vione 1941 r. 6eina onpenenexa
HOBaA MNOLWANKa Noa CTPOUTENLCTBO pa-
AvocTaHumi (o6uen nnowaaso 105 ra) —
Ob6vexta Ne 15. Nnowaaky suibupanu 13
cnepytowmx coobpaxenuin. Bo-nepesix,
CTPOUTENBLCTBO MOLLUHBIX NEpPeaarLmnx
PaouoLEHTPOB BEMOCH HA PACCTOAHWK HE
MEHBLE TPUAUATH KMNOMETPOB OT KpyM-
HbIX rOpoaoe. Bo-BTOPLIX, CKA3aN0Ck M TO,
4YTO NO 3ITOW TEPPUTOpUKW NpOoxoawna
OOHOKONEWMHAR XEeneaHoOopoXHaAA BEeTKa
Ha cTpouTenscTeo rmgpoyana. feno B
TOM, 4TO A0 BOWHEI BO3ne ycTbn pexku Cok,
Tam, rge Haxoautes Llapes kyprad, Bemna
3anpoekTuposara Kynbeiwesckas M3C.
nn ee cTpoutenscTBa Oaxe 3anoxunm
HECKONbLKO nocenkoe. Mocsne BOWHbI NPo-
KT nepecmoTpeny K nepexHecnu Kyn-

Npogomxenue.
Havano cm. Ha 2-# ¢. 0BI0XKH

[ ;"h’k ]
k.

Oolwesckyio FAC BblWE NO TEYEHUID.
B-TpeTuux, umenacs v aHeprobasa — yxe
pabotana BeabivaHckas T3U, Haxooue-
wanca pagom. B te epemena KNA nepe-
Aawumnx ctadumin 6uin vk — Ha 1 MBT
M3NYy4aemon MOLLHOCTK Nepe OAaTHNK
notpebnan 5.6 MBT anextpoanepriu.

B noBoeHHble roasl NpU CTROUTENL-
CTBE paavonepealmx UEHTPOB WHXe-
HEPbLI CTankvsanuce ¢ NpoGnemon oTCyT-
CTBUA MOWHBIX paguonamn. MowHoCTs
nepepat4ukos gocturana 20...30 kBr, HO
Gonee MOLWHLIMKU WX COENaTe OKa3sblea-
NOCb HEBO3MOXHO, He DeINC CoOTBET-
CTEYIOWMX namn. Beixogmnu va nonoxe-

-
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nepepaTyvkoe cknanwieanack B8 obwem
MPOMEXYTOYHOM KOHTYPE 1 NOABOAVNACH
K aHTEHHE — Tak AOCTWranack wanyvae-
mas mowrocTe go 200...300 kBt Nocne
atoro 8 Mockee Gein nocTpoer n "Bonk-
wow KomuHtepH” mowHocTeo 500 kBT —
B TO BPEMSA CaMBIN MOLWHEIM B MUPE Nepe-
patquk. Takmm oBpasom, ewe o BOMHSI
Coeetckurt Co3 yxe CTan mMuUpOoBkIM
NMAEPOM B MOLLUHOM PaanOCTROBHUA.

CrpoutenbcTBO 06bEKTA
Bce pafoTel No CTPOUTENLCTEY paavo-

CTaHUMW BEMNCH B PEXUME CTPOXaNLIEero
cexpeta. [ocTatoyHO Cckaszathb,

—
| 4TO CTPOWTENBCTEBO HAXOOWUNOCH

Ha koHTpone y J1. M. bepwa, a pa-
6078l nposoauno YnpasneHue
ocoforo ctpowtensctea HKB[,
Crponka Hazwieanace "O6bexT
Ne 15 Ynpaenenus ocoGoro
ctpoutensctea HKBA". Papwo-
CTEHUWIO CTPOWNK Kak Oonrospe-
MeHHOE 0B0pPOoHUTENLHOE COOPY-
*eHue KWcxona na TpeboBaHuit
BOEHHOIO BpeEmMeHu, Bbino AaHo
3a0aHue NOMeCcTUTe PaaUOUEeHTP
noa 3emnid, HABEPXy OCTaBWTL

hs TONBKO AHTEHHBIE COOPYXEHWA

MegHele koakcwaneHble kabenu
" Goneworo guamerpa, uaywue k

3 SHTEHHAM, TAKXKE NPoxXoannn noa,

3emMnen B cneuwansHom guaep-

doto 1

HURA BKNIOHEHWEM NapannentHo HeCKONb-
KWX paguonamn — OByX, TPExX, MakCUMym
natu Npu yBENMYEHWM X YUCNE BO3HWKA-
1N NapasuTHbIE eMKOCTHBIE 1 UHOYKTUE-
HbIE CERI3V, KOTOPLIE He Aasanu padoTaTts
nepepgaryuky. Takue TpyaHOCTW C namna-
MW CyLeCcTBOBanNW WMEHHO A0 BOWHLI,
Korga CTpoOWNUCh TONBKO AAVHHOBONHO-
BblE W CPEOHEBONHOBLIE Nepegatyukn. Y
CpeaHux BOMH B HOYHOE BpEMS# xopowee
MPOXOXAEHWE, HO AHEM OHW pacnpocTpa-
HATCA nnoxo. OaHako 3anada Owina no-
ctagneHa Tak, 4tobbl nepepaTuvkk No-
kpeiBanu Gonblive nnowanw, ona 3Toro
Ha OANWMHHBIX W CpEeOHMX BONHaX W HYXHBbI
Gonewme MOWHOCTU. Hi y KOro BO BCEM
MWPE B TO BPEMSA He BbINO peLleHns 3Tom
npoBnemsi.

W torga A 1. MuHUY npeanoxun naew:
"CYMMUPOBAaTE" HE Namnbl, a Nepeaar-u-
K. ECNM HECKONBKO MANOMOLLHEIX NEpe-
nartiukoe Bynyt pabotate Ha oBuiyo
Harpy3ky, T0 B CYMME MOMHO A0CTWHb
Bonblwmx 3PUPHEIX MOowHOCTEN. Bnepssie
no 3toMy nNpuHUMNY BbiN NOCTPOEH
"Manein KOMUHTEPH" — MOLLIHOCTE WECTH

HOM TOHHENE .

Ha Tepputopun paguoueHTpa
pacnonaranuce: NOA3IEMHOE TeX-
HUYECKOE 3[aHue; aHTeHHas
cucTEMa AvanazoHa ANUHHBIX
BOMH 13 YeTeipex ce0B0aHOCTORA-
wirx BaweH 205 M BLICOTON Kaxgas, ycta-
HOBREHHEIX B Yyrnax keagpata co CTopo-
How 100 m (doTo 1), aHTeHHana cucTema
CpeaHux BONH W3 YeTeipex ceobDoAHO-
cToawmx GaweH eoicoTon 150 m kaxaan,
YCTaHOBNEHHBIX B yrnax kBagpata co CTo-
poHoW 75 M, ase rpynnel Gpbi3ranbHbx
oxnaguTentHelx BaccewnHoe (no aea Hac-
ceiHa B kaxaoi rpynne obbemom nNo
1000 m7); BCNOMOraTeneHLIE NOMEWERNA
v cnyxBbl — Macnooxnaxjawwme. rapa-
XK, NOMELLEHWS OXpaHbl U T. 4.

Ha cTpouTenscTBO pagvoueHTpa 6uino
OTBEOEHO BCErO ABa C NONOBUHOW MECH-
ua' EcrecTeeHHO, 3a TakoW CPOK CTPOWKY
3aBEpWUTE He cmornu. O TomM. KTO 1 4em
32 370 NONNATUACA, UCTOPUA YyMan4veaeT
OcHosHol o6bem paboT yoanoce 3asep-
WWTE TONBKO 33 AeBATE mecaues. K mecTy
CTPOUTENLCTBA NOABENW AONONHWUTENb-
HYIO XENe3HOAOPOXHYIO BeTky. Mo aTum
NyTAM 1 NOABO3KMNK BCE Heobxoommoe

Nockonbky 8 1941 1. vacTe 06opynoea-
HWA yxe ObiNa W3roToBNEeHa ANA KypPCKOW
paguocTaHuMu Ha 3asopax JleHwHrpana,
ero HyxHo Gbino OTTyAa aocTaswTs B Kyi-

oA

BIfALViIAAh HOLUAMN
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H& O4MH N3 NpU3oa,

buiwee. Mepenpasnanu obopy-
posaHue Gapxamw no Na-
AOXCKOMY 03epy, 1 BO Bpems
6omBEXKN YACTb TEXHUKW YTO-
Hyna. Ho rnasHoe — pagwo-
namnel — Cymenu COXpaHwvTb.
Ina warotosneHns HepocTakw-
wero obopyaoeaHua no pe-
wenmo Cosnapkoma CCCP B
paioHe CTPOWTENLCTea opra-
HW30Banu GUNMan opHOro mu3
panwro3aBonos.

Ona Toro 4Tobsl NOCTPOUTE
papuoueHTp e Kynbuiweee B
CTONb KOPOTKNE CPokKn, Ynpae-
neHne ocobBoro crTpouTens-
ctea HKB CCCP npvenekno k
BLINONHEHWIO 3TOW  3aaaywuv
ny4wme TexHuyeckue ymel Co-
setcxoro Cow3a. Takas 3ana-
4a 6blna NO cunam TONBKO
3ToMy BEAOMCTRY, 1 B “0o6po-
BONLHO-NPUHYOAUTENEHOM NO-
panke" 3pece  nobbieann
C. V. Hapenenrko, T 3. An-
3eHOepr v MHOTVE OpYrve Bbl-
[awwvecs cnedvanucTst. Ha-
Y4HBIM PYKOBOOUTENEM Npo- 3
ekta 6oin 3. M. Mogene, npo- |
W3BOACTEOM paboT pykoeoaun
JamMecTuTene rMMaBHOro WHXEe-
Hepa Ynpaeneuwa ocoboro
crpoutensctea HKBL no O6k-
exTy Ne 15 A. 1. MuHy,

B mae 1942 r. paguocTtaH-
UWA BNEPBLIE BLILUNG B 3PUMP
Havanuce HanaxueaHue w
nosoaka nepeparyuka. Pabo-
Tel BENWCe BCE NETO, U K
HOAGPLCKMM npasaHuKam
1942 r. oOwbekT Buin roToB K
cpade ana paboTel Ha cpeaHux
BOMHAX.

OpoHako  OKOHYaTENbHYH
chaqy panuocTaHumm OTNoXu-
nv Ha rog. Mpowsowna Tpare-
ams — 18 Hoabpa 1942 r
camonet TB-3, BeINONHAS No-
canky Ha nepeba3rposaHHbI
non Kyibeilwee aspoppom, B 4
YCNOBWAX CNAOWHOMO TymaHa
epesancs e onHy w3 205-mer-
possix Bawex 1 cbun ee. Beck
akvnax. norub, B namate o6
3TOM B OCHOBaHWW Ballrm cny-
CTH MHOIME roabl YCTaHOBNEHA
MEMOpUANEHAR AOCKa C UMe-
Hamu 4nenos norvbwero axu-
naxa (¢orvo 2)

Ons paBoTel HA MONHYO
MOLWHOCTE OOBEKT BbIN npu-
HAT B 3kCNNyaTaunio TONBKO B
1945 r., yxe nocne BoWHu. B
nocneayowem Aonroe epema |
pPagMoOCTaHUMA Tak K Haume-
Hoeanace — "O6vekt Ne 15
Ynpasnenus ocoboro crTpow-
TenscTBa HKBA". Yxe Bno-
cnencteun Kynboliwesckow pagwvose-
warensHoW craHurm BeNO NPUCBOEHD
uma A. C. MNonoea.

Mop3emHoOe TEXHUYECKOE 3aaHue

TexHu4eckoe 3paHve npeacTaenaer
cobor NOA3EMHLIN NPAMOYrONbHBIR ByH-
kep (anuHon 60 u wupuHoin 50 M), nmern-
Wi gea artaxa. HuxHea kpomka Haxo-
outca Ha rnybune 22 m. Bynkep ewinon-

HEH U3 MOHONWUTHOrO xene3obetona o
CTEHamMM TONWMHOW 1 M, HAA NEPEKPLITI-
emM 30aHus CBEpPXy Hacekinad nonytopa-
METPOBBIM CNON Necka, euwle Bbllue yno-
MEeHa MOHONUTHas xenesobetodHanr
"wnana” TonwmHom 2.5 M, 3aKkpeliBalwan
30aHne v BRICTYNAKOWan 3a ero Kpaa Ha
5.6 m. Ckeo3b ee TOnwy npoxoaat
Kene3obeTOHHLIE BEHTUNAUVOHHBIE LWaX-
Tol. ByHkep paccuntan Ha npamoe no-
napaHue 500-kunorpammoson yracHor

———

apnabomGel — camoil Mow-
HOM B Nepnoa BTOPOIN MUPO-
BOW BOWUHbI

PB-390 — Tak Ha3vieancs
nepeslil - ANMHHOBONHOBBIA
nepenatymMk  Ha craHuum,
NOCTPOEHHEIN B rOAbl BORHL!,
Mo cyTv, “MEeHHO AAs ero
paamewervn 1 Buin yCcTpoen
3707 ByHKED

KoTtnosaH ron TexHW4e-
CKOE 30aHKe Havanu Konartk
e ceHTabpe 1941 r. 370 Bpe-
18 MOXHO HA3BaTb HA4YanNoM
ero cTpouTenscTea. B pac-
NOPSAXeHW cTpouTenen bul-
nv 0gvH NApOBOW 3KCKaea-
TOp ¢ oBremom koswa 1 m°,
paboyne pykn v nonate. B
KOPOTKWE CPOKW 3Ta " TEXHW-
ka" swbpana oxono cTa
ThicA4 KyDOMETPOB rpyHTa.

3haHve vMeeT Aga rpyso-
EbiX BXOOa (poTo 3) — vepes
HWA BHW3 Mogasany TPaHc-
cdopmaTopel Maccon aea-
AUaTe TOHH, @ Takxe nepe-
nawwee obopynoeanuve. C
NoMOLLEID Kpau-0anku rpy-
30BLIE BXOLb! B TEXHUYECKOE
3ganuve Mornu BeiTe 3anoxe-
Hbi CNeuranbHbIMK BETOHHLI-
MU NAWTaMKM KU B CRyLae
HEOBXOOMMOCTI 3arepmMeTu-
3MpoBaHbl. Hanwuue AOByx
rpy3oseoix Bxofoe Tpefosa-
nock anAa 3arpysku o6opyno-
BaHWA BO BPEMA CTROWTENL-
ctea. B nocneaywwem He-
0BX0AUMOCTE B OOHOM W3
HWX oOTnana. Ywe nocne
BOWHEI OOMH NepecTpouny B
HEBONLLUYHD HA3EMHYKD Tex-
HUHECKYIO NPUCTPOMKY BelCO-
TOW B ABa 3Taxa, B KOTOPOW
YCTAHOBUNW KOPOTKOEONHO-
Bhle Nepefjaryvku 1 ad-
TEHHbBIA KOMMYTATOP
(doTo 4). Hap nepekpoitmen
TEXHUHECKOro 3aanus, dax-
THYECKWM HA YPOBHE 3emnaun,
Haxoownace kpyrnasa Ge-
TOHHaA ODawexka, BHYTPH
HEE — WaxrTa v BUHTOBAaR
NecTHWUA Tak Ha3bIBaemoro
"mogckoro” exoga. B rope
BOWHEI paboTHUEWM UEHTpA
NONL30BANNCE UMEHHO 3TWIM
BXOA0M.

Ha HuxHem 3taxe TexHu-
4eCKOro 3paHvAa pacnonara-
NNCb CBEPXMOLLHAS INEKTPO-
noacTaHuua, nNMTakdwdas ne-
PenaTYvK. v BEHTUNALMOHHBLIE
CUCTEMBI OXNAXAEHWA.
Tpy30BOW BXO4 NpeacTaenan
Ccob0N WAXTY, yXOOSLLYIO BHWU3
Ha BClO rnyBuHy 3gaHus. OH
6bin o6opyaoeaH nebeakamu, yCTaHoBNEH-
HeiMy Ha kpaH-0ankax C nomowplo 3TKx
nebenok rpy3 mor nogasateca nwbo Ha
BEPXHUIA 3TAX 30aHUA, rAe pasMewanich
HENOCPEACTBEHHD NEPeaaTynKY, CTyams n
obcnyxueaowmin nepcoHan, NGO Ha HMX-
HUI TEXHWUYECKUI 3TAX, MOe Haxogunucb
cunoeoe obopyaoceaHue (¢doto 5), pTyT-
HblE BLINPAMUTENU, TpaHchopmaTopsl,
ONoKIM OXNaxaeHWsA, HAacOCkl, BO3AYLUHbIE
KomMmnpeccopbl 1 GunsTpel. Ha HuxHEM



TEXHWUHECKON IT2XE NPOoNoxe-
Hbl [OBE PEenkCOBHLIE NLIHWMK,
oGOpynOBaHHBIE ANEKTPUYE-
CKMMUK TENEXKAamMK

OcHOBY 3HepreTuYecrkon
CUCTEMBI COCTABNANK OBA Cu-
NOBBIX BEOOHB!X MOHMAKILLMX
Tpavchopmatopa 35 6 kB
MOLWHOCTER 7.5 MBT raxawen,
WaroTosneHel OHW Oenu B
Mockee, Ha TpaHcdhopMaTop-
HOM 3aBone um Kyhfeiwess B
1941 r

Mockcnsry HA panMONan-
nax nepeparyuea BLILENANach
3HAYWTENEHAT MOWHOCTE
npu Hanpsxeklin 26 £ Tok
Hakana coctaenan 700 A, kax-
fAas namna oxnaw.nanace Oi-
OenbHbiM  BOOOBOOOM  (HA
doTo 6 narinbl OTCYTCTEYIOT ).
Cuctema oxnaxpeHus Gbina
BOOO-BOAAHIR Ha CEroaHALL-
HWIA OeHb Hawmerees adihex-
TWBHAsS, M COCTOANA M3 OBYX
FAMKHYThIX BOOAHBIX KOHTY-
pos. Ona paboTana npin Tem-
nepatype 40. .50 C. MNaTs Ha-
cocoe 3abupany gucTUNIUpo-
BaAHHYKO BOAY W3 CreuUansHbIx
Bakoe, B KOTOPLIE OHa CNVBa-
nace NOCANe TOro, Kak OxXnax-
fAana namnel NepeaaT-nkos.

B cucteme oxnaxaeHus
nepepaTtsuMkos ObLiNO OKONO
20 M” AUCTUANMPOBaHHON BO-
Al Ha cnyyai pa3peiea BHYT-
PEHHErD OXNaxaawero KoH-
Typa Ha cTaHuuv BCerga nep-
¥anu TpexkpaTHbi 3anac B
aeyx Bakax no 30 M kaxabm.
Bo epems texocmoTtpa sopy
WHOrAa 3amMeHsnu, CAveani cTapyiw, Npo-
MEIBANWM CUCTEMY W 3aNWBANK HOBYHO

B TennooBmenHbix annapartax gucTun-
NWpoBaHHa\ Bona BHYTPEHHETO 3aMEHYTO-
r0 KOHTYpa OTAaBana Tenno BOAE BHELUHE-
r0 KOHTYpa, a OHa B CBOKO O4EPEOb OXNax-
fanacs B GpbiaransHblx BaccenHax. Jletom
Ha KOHUbl POHTAHOB Hagesanuck cneuw-
ansHble 6ppi3rana, oHW NOMOoran CHU3UTL
Temnepartypy soabl. Ha 3umy, korga rem-
neparypa cHapyxu Beina n 6e3 Toro HW3-

koW, BpbiZrana cHUManu. a ypoeeHs Boab!
8 BaccenHe nosuiwan, 4T0e0s QOHTAHE!
oCTaBanuck NOA BOAOK 3THM HE O0NYCKa-
Nock NepeoxnaxaeHne CucTemol

Ons nopoepxanua ONTUManeHon Tem-
nepatypbl B8 NOMELLEHWAX TEeXHWUYeCKoe
3naHve o6opyaoBan HeTeipbMS CCTeMa-
MW KOHOWUMOHWPOBAHKA BO3DYXa. M3 wax-
Tel BO3AYX NONanan e Bpbi3ransHyd Kame-
Dy, A8 OH OXNax0anca, O4MLLANCH C NOMO-
LBt POHTAHYMKOB M3 BOAAHLIX DOPCYHOK

W NPOX0AWMN YEPEe3 Xanio3uiHbIE PeLUeTkKn
3aTtem BEHTWNATOP NPOFrOHAN BO3AYX MO
kopoBam TexHW4eckoro 3gaHua. Ha kax-
Aow waxte Buin pacnONoOXeH BEeHTWMNA-
LUWMOHHBLIW arperart nNpov3soguTeNnsHOCTBIO
55000 M /4 Bo3ayxa.

3a cocTosHMEeM BO3Ayxa B TEXHWUYEC-
KOM 30aHuK Cneguna cneuransHas Cﬂyx(—
6a. No peaynsTatam wamepeHUs Temne-
paTypbl U BAAXHOCTW BO3OyXa MPOW3BO-
AvNace NOACTPOWKA CUCTEMBI KOHOAWMUWO-
HUPOBaHWA 3Ta cUCTema No3BonAna pac-
CenBaTtb NATL MEerasaTT MOLIHOCTK pabo-
TaLWero nepefaTyvka. KOTOpbIe BLife-
NANUCHL B BUAE TENNA HENOCPEACTEEHHD B
TEXHW4ECKOM 3aaHuu. [Jaxe B 3umuHee
BpEMA CNY4anock, 4TO TemnepaTtypa 8
OyHrepe gocTurana TpMaUaTH rpanycos.

Ha paawocTtanumn patotana BHYTPeH-
Has cnyxebHas TenedoHHan CTaHUMA, oHa
Gbina paccyutada wa 300 aBowHeHToR
OcHoBa TenedOHHOW CTaHUMKW — pY4HOR
rommyTaTop. Ha cnysan nponagawuns
ANEKTPOIHEPTAKM NPefyCMOTPEHB aBa-
PULHBIE arKyMyNaTopsel, OT KOTopkix pabo-
Tanw CBA3b M ABaPUINHOE OCBELLEHWE.

Papom ¢ kabuHeTom aupekTo-
0a EeWaTensHOW CTaHUWMK Haxo-
ounuce pedesan cryams (doTto
Ha 2-f1 c. 0ONOXKYM) 1 annapar-
xas. [lpepk, eeaywas tyna. Geina
3anepta v one4artada. 3ta CTy-
Oua cywecTeoeana cyrybo e pe-
3epeHbix uenax. eno B Tom. €10
nepefan UEHTD — 3TO BCET-
na nocnegHee 3e€HO B LEenW
nepepaYn  uHbopmauun.  Bee
nporpamMmel, KOTODPBIE pagMo-
cTaHuwa nepepasana B 3bup,
noctynani w3 Mockesl Oprako
MUHYBLIAA BOWMHA Hay4una Tomy,
4TO Ha Cnydan paspbiBa NWHKUK
CBR3 CTaHuwm JONKHBI pacnona-
rate CEOMMW aBTOHOMHBIMIW EBE-
WaTteneHLIMK CTyauami. Heno-
CpeacTeeEHHO BO BPpEMA BOWHb B
3Toun CTyOAuy NOCTOAHHO Haxo-
OWUNCS AVKTOP K1 NPUCYTCTBOBAN
NEPEBOAYVE, NOCKORNBKY Nepena-
41 B TO BPEMA UMK HA OKKYMPO-
BAHHYK TEPPUTODWIO

Mocne soitHel B 1965—1968 rr
ACNOAHUTENBHBIL  ABTOHOMHBIN
CTYOWAHBIL KOMMANEKC BObin co-
3naH B 34aHi DE3EDBHOMO AoMa
3Bykozanucu. [lom pacnonoxeH B
CKPbITOM OT NOCTOPOHHIX rnas3
MECTE, HaXOOALWEeMC R Henooane-
KY. KOTOPOE HOCWT Kpacusoe
Hazeanue "flecnas gonuna”. 3ToT
0BBERT BRLIOYAN B CEOA HE TONEKO
KOMNAEKC CTYOWW, KOHUEPTHBIX
3anoe, annapaTHelx, pegarkuwmn,
roe MoXHO Oeino ChopMUpoBaTe
noByo NporpammMy. HO K CNeuu-
aneHoe oBopyAoeadue, cnocob-
HOE B CHUTAHHLIE MUHYTEI CBA3ATE
r Kynbbiwee no Tenetanny ¢ nio-
6o Toukown Cowaa n mupa. Ha npoTtaxe-
HUKY HECKONbKWX OeCATKOB NeT aeTOHOM-
HBIW CTYOWAHBIA KOMNNEKC HaXOOMnca Ha
OEeXYDCTEE 1 B Cny4ae nobon BHewTaTHON
cuTyaummn GbinN rOTOB NMPWUHATE Ha cebn
pone lOCyNapCcTEEHHOrO AOMa paavose-
LWAHWA 1 3BYKO3anucK. HaxoOsuwerocs B
Mockee

(OxoHyanme cnenyer)
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E-mail: misc@radio.ru
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PAOWMO Ne 5, 2010

MHTEPHET M YNENDBEMNECTED:
BXIAMMHAR MOAEPHUIAUMA

A. TONbIWKO, xaHAa. TexH. Hayk, r. Mockea

Ecuu pycckui wenolex whio-1#o umers,
O 00R3AMLAHO HALGEN: .
A ne naiiges — wax Cagyuaers .

Texywas cutyauus

MHTEepHET CTPEMWUTENLHO BOPBANCA B
HU3HE NDOTPECCUMBHOMO 4€nOBEYecTea,
OCHOBATENLHO €e BupouameHus. W sor
Y¥E NOBCIOAY CTPOAT MHGOPMALWOHHOE
0BWeCcTBO, a pPa3gWTUEM CeTel CBA3W
38HUMAKTCA CNeuranMcTel-EbX0Oubl M3
KOMOBITEPHOW wHAYCTpuK. [Moatomy
XOTUM MBI UMW HET, HO BCE AAaNnsHenwes
pa3suTue oTpacnu ceazn GyaeT onpege-
NATECA Pa3BUTUEM DAINKMYHBLIX WMHTED-
HET-TEXHONOr Wi, JaneHeALWes Da3snuTne
Guarneca BO MHOrom ByAeT NpovucxoanTe
napannensHo C passnuTvem WHTePHEeT-
NPUNOXEHWA, 4 DA2BUTHE OOWEeCTBEH-
HbiX OTHOLWEHWH KOPPEenvpoBarsCcA C
MHMOPMaLMOHHEIM 0BMeHOM B WUnTep-
vete. COBCTBEHHO, HWUYEro HOBOrO B
3ATOM HET, NOCKONbkY WHTEDHET, kak
W3BECTHO, COCYWECTBYET Ccpa3y B TPex
"nuuax’: Kak CeTk Nepenayl 0AaHHBIX. Kak
pacnpeneneHHas 0a3a AadHbiX 11 Kak
fuanec-cpepa. Adpyrumu cnosamu, B
nviue MHTepHeTa K Har NPUWLNK HAcToR-
uivie KOMMyHWEAUMKW B CaM0M WKMpOKOM
CMbICne 3Toro cnoea. BuTe MoOxer.
Tenepe Heobxo0AMMo NOCMOTPETE HA HIX
KaK Ha HacToaAyilo 6a3oeyo ceTe Byay-
wero, NPpenocTaenawyd eanHy W
MHOTONUKYD YCNyry nog HaseaHuem
"CBA3L", WNKM KaK Ha WHCTRYMEHT A0Ky-
MEeHTaNbHOWN 3NeKTPOCEA3n 1 cpeay ans
AOBWXEHWA 3INEKTPOHHBIX ASHED WMAK Kak
Ha cpeny PacnpoCcTDaHeHWA BCEBO3-
MOXHOIC KOHTEHTAE, rAe Pa3pelenHo Bce,
4TO He 3anpeweHo, BoT HepasHo He-
meuknit Deutsche Telekom o6waBun, YTO
NPUCTYNUT K PEanu3aunu HOBOK cTpaTte-
rMn No 00bEOMHEHWMIO B EAWHOE Npo-
CTPAaHCTBO TeneeuwoeHun, WutepHeta m
MOBUNBHBIX CETen.

B XXl sexke oTpacns CEA3M NPUHANE HA
BOOPYXEHWE NPWHUMNBI NAaKeTHON KOM-
MYTaLWMK K HAYana MacCcoBbIN NEPexom K
CeTamM CBA3W HOBOro nokoneHws (Next
Generation Networks — NGN), 6asu-
pyrowmnmes Ha IP-npoTokone Ha wx Daze
NOABNAETCA NapagurmMa MHOTOCBA3AH-
HOCTW Kaxnoro C kaxAsiM, CO3nawwan
eauHoe npocTpaHcTeo obwernna. Cetn
NGN ssnawoTcA Gonee 3cdhdexTUBHbIM
WHCTPYMEHTOM A0CTABKM NoTpebuteno
BCEX YCNYr CBA3W CpAa3y (ronoc, AaHHbe
M BWAOEOD), ECNKW, KOHEYHO, 3aMEHSAT
cobown BCe gpyrve y3kocneuwanu3upo-
BaHHbIE CeTW cBA3KM. OaHako, passusa-
ACb U COBAMHAACH APYr C OPYyrom, oHu

(agpopu3m 3 UHTepHeTa)

NOCTENEHHO NPEBDATATCH B HEKOE NOLO-
6ue WHTepHeTa, NOCKONbKY CO3NA0T
SHaANOMMYHYID KOMMYHWUKATUEBHYID CDeay,
roe KaLsecTeo AocTaBkn wudopmauumn
ByneT naHaksaneHo nydwe. 4em & obwe-
pocrynHom MHteprete. Begk B oTnnyne
0T cepBuc-npoeanpepoe MHTEDHETA,
KOomMnaHum-oneparopsl BECEraa 3adHuma-
NWUCL BONPOCAaMK KAYECTBA NOO HEYCTaH-
HbIM NABNEHWEM HALUWOHANBHEIX DETY M-
pywowux opradoe. B curyauwu, korpa
BCE Pa3BUTbie CTPAaHbl AKTUEBHO peand-
3YIOT HAUMOHanNeHEIE NPoekTel No obec-
NeHeHnD HaCeneHns WpoKonNoONOCHBIM
poctynom B Minteprer (LUNGO), rpaxnare
nony4awT PEeanbHyK BO3MOXHOCTb
nonyyate yepes WNA v noby uHdop-
Mauunio, 11 BCE YCAYyrv CBS3K Cpasy.

3awunTa npeebille BCEro

Kak wuagecTHo, nNoMuMO KONOCCanb-
Helx yOoBCTE, MHTEPHET OQHOBPEMEHHD
AENAETCA W pacCaiHukomM uenoro paga
Yrpo3 ONng BCEX K HeMY NOAKNOHEHHBIX.
Komnanua Lockheed Martin, oaud w13
KPYNHERWKWX NPOW3BOAWMTENER SO0EHHOR
TeXHUKKW B mupe. 0BbABUNaE HEOABHO O
NONYy4eHWUKW KOHTpakTa Ha Cymmy B
31 MPH OONN. OT @reHTCTBa NepCnekTVa-
Holx 0BopoHHbix paspatoTok DARPA wHa
co3naHue HoBOW Bepcun MHTepreTa ana
BOEHHBIX Uenei. Hoewlll npoTokon nog
KOQOBEIM Ha3eanuem MNP (Military
Network Protocol) Bynet cepbe3Ho oT-
nnydatecs oT npuskitoro TCP/IP nosei-
WeHHOM Be30nacHOCTED, AWHamMuYe-
CKMM nepepacnpefeneHnuenm Nponyck-
HOW CNOCOBHOCTH KAHANOE, & TAKKE BO3-
MOXHOCTBK) YCT2HOBKW NPUOPUTETOBR
Tpadwika C NOMOLLLIO NONNTUK Ha YPOBHE
OTOENBHLIX NONL30BATENEN W NOAPA3NE-
NeHWi. KTo 3HaeT, He NpuayT nu nocre-
neHHo W BCe Cepee3HbIE YY4ACTHWKW
PbiHKA MHDOKOMMYHUKaUWI k NOA0BHORN
MBICAW O CO3faHuK BHYTPWM oOwepno-
CTYynHOro MHTEPHETa 3aUWWEHHONA 3KO-
CUCTEMBI ANA "HOPMAanbHEIX NKOAOEN”,
Bu3Heca 1 3NeKTPOHHOMD rocyaapcTea.

CeTeBoe CTPOUTENLCTBO

CeTv CBA3W NPOOONKAKT DAa3BUBaTE-
cA, 4700Bl NPONYCKaTh HENPEePLIBHO
go3pacTtawwme obbvembl Tpadwra. W
aTo Tpaduk WutepHer. CneumanucTel
AaBHO NOAMETUAK TOT GAakT, 470 NoMb-
3oearenu, nonyquewwe LWNOLO, Hauwwm-

HatoT Bonee akTueHo paboTtate 8 WH-
TEPHETe, [axe eciu paHee um Owino
LOCTaATOMHO TEX HEBONBLWNY CKOPOCTER
aocTyna, 4To OHM umenw, Kctatw, 3a
oauH Tonkko mecay 2014 roga nporko-
aupyetcs obbem mobuneHoro Tpaduka,
npeesiwamwwmin obwmn ofvem 3a Becob
2008 r (GSMA).

C 2007 r. exerooHsiid Temn pocTa
NPonNyckHoW cnocobHOCTW ceTew BO
BCEM MUPE He onyckancs Huxe 60 % B
2009 r. — 64 %. OB6wwmin obvem pobae-
nexdHoin 8 2009 r. NpONYCKHON CNOCOBHD-
ctu cocTtasun 9.4 TouTt/c, 4To 6onebwe,
HeM NONHas MUDOBAA NDOMNYCKHAR CNO-
cobrocTe B 2007 r. — 8,7 Téwut/c. CooT-
BETCTBEHHO, MWPOBOR pbiHOK 06opyno-
BaHWA ANA ONOPHbLIX CeTen mMobBunbHon
ceasm B8 2009 r. Boipoc Ha 60 % — po
5,9 mnpa, ponn. (Infonetics Research).
BreapeHue mMOBKNBHBIX TEXHONOM WA
HSPA, WIMAX n LTE Tpebyet ysenuue-
HWUA NPONYCKHOW CNOCOBHOCTH ONOPHBIX
cetein. CerogHa B TPAHCNOPTHLIX CETAX
Heobxooum nepexon o1 TDM k [P Ether-
net. 4To yeenuyueaeT cnpoc Ha obopy-
nosanue. 3a nAate net 0dbem MoOWUnb-
Horo Tpaduka ewpacTter g 40 pas (Cisco)
a ckopocte goctyna go 100 Mout ©
(Google)

Ecnun 3a 20 net mobuneHad CEA3bL
oxgatuna 3 mnpn abonenTos (2007 r).
T0 8 2009 r. cets aBoOHEHTOR COCTAENANA
4 ranpa.. a v koHuy 2010 r. ee pacwwpe-
HWe oxuaaeTca yxe oo 5 mnpa Konu-
YECTBO MNonw3oeatenen mMobuneHoro
wna. cocraenauwee ceoiwe 100 mnan
YENOEEK. NOKa yCTynaeT NoNbL308aTensam
WNA e ¢ukcupOBaHHelx CETA» CBA3W
(Cnews) — 1.1 mnpa. Ha passueanumia-
CH pbiHKAX CNpoc Ha mMoBunbHert LMO
OONONHWUTENEHO DACTET 13-3a HEPa3Bu-
ToR  kabeneHow  WHQPACTRYKTYDH.
Bnaronaps CTpeMUTENsHOMY pacnpo-
CTRPAHEHWD CMAPTGOHOB M ODYrvx Nepe-
HOCHBIX YCTPOWCTE € AocTynom & L1H-
TepHeT. k 2013 r. odwee konuuecTso
none3cearenen mobuneroro MATEpHETA

npeesicuT oTmeTky B 1 mnpa (1DC)H.
CerogHs  3TOT NOKA3aTeNb PABEH
450 mnn.

Mo KoNWHecCTBy WHTEPHEeT-NONbL3I0Ba-
TENew cpean cTpad nuawpyer Kuram —
359 mnH usenceek 8 2009 . (k 2013 .
oxunpaetca 566 mnu). Ona CLUA 3Tn
undpel coctaensoTt 261 w 280 mnH co-
oTBeTcTeeHHO. B Wraowwm Yucno none3o-
patenen Wurtepueta ¢ 2009-ro no
2013 rogbl Bupactet Ha 100 % (BwicT-
pee, yem 8 NBOW Apyroi cTpaxe). B PO
3a nocnegHue 10 neT 41vcno AOMOXO0-
ARWCTE, MMEKWKWx nocTyn B MHTepHeT,
yeennumnnoce & 30 pas (GK). Konuuect-
BO NONL30BaTeneinn mobunsHoro UHTep-
HeTa B Poccuw B NEPEOM NONyrogwu
2009 r. gocturno 30 mnH, TOoroa kak Quk-
CUPOBaHHLIM QOCTYNOM 80 Becemupryo
NayTuHy MNONb3YVKTCA ToNeko 11 MM
(iIKS-Consulting)

k 2014 r KONW4ECTEO KOPNOPAaTUB-
HbIX MOBKUABHBIX NOANUCHYUKOB COCTABUT
11.7 % OT BCen mupoBon aboHEeHTCKON
Ga3w (Informa). Torna xe 75 % mobune-
HOoro Tpadgmera Oyner OTHOCWMTLCA K
WHTEPHET-AocTyny 25 % — k ayawo- u
BUAEONOTOKOBBIM  nepegavam  (ABI
Research). PocT Tpadwka Bbi3saH Y
TEM, 4TO CEroaHs B MUPEe HaCHuTLIEZeT-
ca ceslwe 5 mnpa MoBunbHbIA  yCT-



poncTte, pa3paboTaHHbLIX B OCHOBHOM
onA nepegaYw ronoca, HO 3Ha4Ym-
TENBHBIN POCT NONYAAPHOCTU CMapT-
¢oHoB, Hanpumep Apple IPhone, Beper
K yABoeHuo obvema Tpadrka MobBune-
HblX OaHHbLIX Kax[ble WecTt MEeCcsues.
MNo3stomy noytn 50 % MupoBOro Tpadu-
ka cmapTdhoHoB npuxoautcs Ha iPhone
(no paaHHbIM AdMob)

AGouenTcran Ha3a 4yTko pearuvpyer
Ha Tekyuwwe coOblITUR, KU CeTu CBA3M
OLYLLEInT 370 nepeuimMu. K npumepy, B
AeHb, korga ymep Mawkn [JXekcoH, ypo-
BeHb Tpaduka y ascTpanvinckoro onepa-
Topa Telstra yeenwuunca Ha 170 %, uto
ckaszanock Ha paboTte cetw. "Hurtanku"
3NEKTPOHHLIX KHWUI B cpegHem Tpebyror
gaBoe Bonbuie Tpaduka, Yem obObiYHbIe
TenedoHbl. B cnyyae uvcnone3oBauns
cmaprdoHa nnu aaxe undposon GoTo-
pamrw 6asoeein 0b6venm Tpadwuka Hago
ymHoxaTe Ha 10. A soT 3G-mopem no-
TpednneT yxe e 450 pa3 6onblue pecyp-
coB ceTu. “emM O0OBIYHBIN MOBUNLHLIN
tenedoH. Undpposans suaeokamepa no-
Tpebnaer 8 100 pa3 Bonbwe Tpadwka,
yem TOT xe TenedoH, HoyTOyk — B 1300,
nukonpoekTopel — B 30 pa3 Bonee "Tpa-
dukoemkn”, wem cmaptdons (Cisco).
Y710 kacaevcs NUKONPOEKTOPOB. TO 370
MOBUNBHBIE TEPMIUHANGI, KOTOPLIE ByayT
npoeunpoeate uaobpaxeHue Ha nobyw
NoBEPXHOCTL, a B Byayuiem cmoryT Gop-
mupoeate oObemHoe naobpaxernve npa-
MO B OKDyxawuem npocTpaHciee. Ce-
rogHA NUKONPOEKTOPHBIA Tpadwuk 6nm-
30K K HYMKD, HO MO NporHo3am 8 2012 .
OH NPEBLICUT OAMH NeTaltanT B MECHL, B
2013 r — Tpu-4eTwpe nerabanT, a B
2014 r. — po cemun netabanT, 4To IKEWBA-
NEHTHO 7 ThIC KOMNBKTEPOB € TepabarT-
HbIMKW XECTKUMWM auckamuv., A k 2015
NUKONPOEKTORHAR TEXHONOINWMA MNpuee-
OeT K TOMYy, 4TO Ha CTeHax OOMOB No
Houam ByayT CBETUTECA KADTWUHKKM, CKa-
YaHHele 13 CeTw W TpaHcnupyemsbie B
peaneHOM BDEMEHW (KCTaTtw, WHTEepEeC-
HO, 4TO Oyper Ha 3TUx KapTWHKaXx, He
npasaa nu?).

Ho rnaBHoe, uTO noka poct Tpadwuka
Mano BAWAET Ha yBENWYEHMEe O0XOA0B
onepaTopoB. KOTOPBLIE. KaK ¥ BCE 0OC-
TaneHble, B norode 3a aboHedHTOM
"saurpanuce” B Ge3nuMmuTHbIe Tapudel
A BeAb Ha HENPEPLIBHY 1 OLICTRYIO MO-
AEPHU3ALMIO CETEN HYXHO Kak-TO 3apa-
fotate. B CBR3M C 3TUM KOE-KTO yHe
nporHoavpyet. 4to k 2014 r. y oneparto-
POB MOryT BO3HWMKHYTL TPYAHOCTU C
WHBECTUROBAHUEM MOOepHU3auuu
ceTei.

Y70 kacaeTcs TEXHONOr MW NPOBOAHO-
ro/kabensHoro WWNA. 70 B MUDE OHW NPK-
MEHAKTCA B Takux nponopumax. DSL —
65 % none3oBaTenen, KOAKCWUANbHbIA
kabene — 25 %, FTTx (vnm ontuka) —
11 %.

Y10 kacaetcs ppyrux cnocobos, TO
NOMUMO XOPOWO W3BECTHOMO W MHOMO-
NUKOro paouogocTyna NOABARITCA M
BECbMa 3k30Tudeckue. BoT TONbkO 47O
HEOoObIYHBIA CNOCOD KOMMYHWKALWI pa3-
paboranu ¢duamkn mna KxHow Kopew,
KOTOPBIM y0anoce Nepenath AaHHbIe Ha
ckopocTi okono 10 MBUT/C C NOMOLWLID
HW3KOYACTOTHLEIX  3NEKTPOMArHWUTHBIX
BOMH, NPOXOOAWKMX YEPE3 KOXHbLIE NO-
KPOBbI C MWMHUMANBHLIM 3aTyxaHWem, C
OQHOro anekrpoga, MMNAaHTUPOBaHHO-

ro B pyKy 4enogeka, B OPYrouw, ynaneH-
HbIll OT Nepeoro Ha pacctosHue 30 cm
Mo cnosam wccnepoeaTenewn, TOHKWE
UMNNaHTUPYEMbIE 3NEKTPOabLI-Nepenar-
YUKW PacxoaywT CYLWEeCcTBEHHO MEHbLue
InexTpoaHepruu, Yem DecnposofHbie
kaHano Bluetooth u Tem Gonee meHsLe,
4YemM CBA3b nNocpeacteom Wi-Fi. Hy a
UCNONBL30BaTL BCE 3TO MpeanonarawT
ONA Uenen MeauuuHCKOWn aMarHocTukn

A BOT y4yeHele 13 MHCTUTYTa MeHpuxa
lepua B lNepmarHuy NDEONOXUAN TEXHO-
norvo 0ecnpoBoaHOn NepeaaYy 0aHHbix
Yepes euaumelr ceet (Visible Light Com-
munication — VLC). koTopas npeay-
cMarpueaeT koAMpPoBKY MHGOPMaLMK B
mepuaHi 0OblYHBIX OBITOBLIX CBETUNB-
HUKOB, PACNGNOXEHHbLIX HA NOTONKE UK
B TOpwepax, a obpaTHyO nepegaqy — or
HoyTByroe &8 CeTb, NO WOEE, MOXHO
OpraHuW3oBaTte Ccxoxwum obpazom — C
NOMOLLILID CBETOAWMOACE HA KOMMNBIOTEPE
v GHOTONDUEMHUKOB Ha NOTONKe.
PaaymeeTca namnel HAkanuMBaHua w
NOMUHECUEHTHLIE HAa PONL NepeaatHun-
KOB W3-33 CBOEW WHEDUMOHHOCTW HE
roastca. Oaun Gensivi CBETOANON MOXET
obecneunTs KaYeCTBEHHYW nepenasqy
CUrHana Ha paccTofHWe A0 NATW MeT-
POB, @ HECKONbKO CEETWUNBHWKOB CMO-
coBHbl NOKPBLITE CBOWM AEVCTBUEM
Bonswoe nomeweHune, CkopocTe nepe-
nasy — 100...230 MBuTt/c. B ogHOM 13
ONBITOE COTRYOHWKKM WHCTUTYTA npu
COOenCcTBUKW CNeuwanucToe Siemens
noNysYnnu NUKOBYH) CKOPOCTb Nepenayqu
A3HHBIX 4YEPEe3 CEepUNHO BbINyCKaemMbln
CBETUNBHKK Ha CBETOAWOOax [0
500 MGBut/c. OCHOBHOW HENOCTATOK
"MidTepHeTa 13 NCTPLT O4Y4EeBMOEH —
namnel QON¥HBI DﬁGOTaTb MOCTORAHHO, HO
Mano nu y Hac Takux oducos... 3ato VLC
MOXET OkazaTeCa ansrepHatueon Wi-Fi,
NOTOMY 4TO HE NOABERXKEHbI BAWUAHWIO
MEPEKPECTHLIX NOMEX W 3alullieHbl OT
Wi-Fi-xakepoe.

Y10 %e KkaCaeTCA HOBbIX TPaHcnopT-
Hbix MarvcrTpaneit. To. kK NDUMEDY,. HOBaR
NUHWA CBRXET mexay cobon CuHranyp,
lonkoHr, WnpaoHe3snw, PununnuHbel u
HAnonu. MMaeHoe OTAKMHME NpoekTa —
nponyckHaa cnocobHocTe. [lnanupy-
eTCA, 4TO yXe NOCne BBoAa B CTPOW OHA
coctaBut 17 TOWT/C a 4yTk NOo3xe -—
23 Tout/c CtoummocTe nNpoknagkv noa-
soaHoro kaGens — 400 mnH gonn. WH-
BECTOpamMW NPOEKTA, KOTOPLIA NONy4un
Ha3eanwe Southeast Asia Japan Cable,
BuiCTynawT Google, kKpyNHENWMIA ANOH-
ckuin onepaTtop KDDI. ¢ununnuHckhn
Globe Telecom, kpynHERWWA MHAMWNCKIIN
onepatop coToBOW cBA3M Bharti Airtel v
Tenekom-oneparop Reliance Communi-
cations. BeepneHwe 8 akcnnyatauwio ka-
6ena npotaxeHuocTeld 8300 km co-
cTouTCR BecHon 2012 1.

Kopnopauua Google Hamepena B
3KcnepumeHTansHoM nopsake obecne-
4WUTh H4acTW amepukaHuee goctyn 8 CeTb
Ha ckopocTu B 1 MBUT/C, 4TO NPUMEPHO B
100 paa Gonblie cpeaHeln CKOpoOCTH
noctyna e CLUA B ganHbin MmomenT. OT 50
no 500 teiced xutenen CoefuHEeHHBbIX
LtaToB cMOryT BOWTK B IHTEPHET 4epes
BBIAENEHHYID ONTOBONOKOHHYHD NWHWIO
Yxe cemyac HasaTt npuem 3a8B0K OT
3aVMHTEPECOBaHHBIX HACENEHHBIX NyHK-
TOB. A BOT Kakue CKOpPOCTWM JOCTyna B
MHTepHeT npegnarawT Haubonee nepe-

A0BbIE ONEpaTopbl CBOWM aboHeHTam:
Verison (CLWA) — ot 15 go 50 MéuT/c,
Comcast (CWA) — 12—50 M6uT/c,
Internet Initiative Japan Inc. (Anorua) —
100 MBut/c (C BO3MOXHOCTE 00
1 I6ut/c), BT Group PLC (Benukobpwu-

TaHus) — 10 mMnNH NOMOX03ANCTE K NeTy
2012 r. po 100 MBut/c (cerogHR B
Benukobputanumn — 4—9 MBut/c), m3
HUX 4 mnH — K koHuy 2010 r., Virgin
Media Plc (Benukobputanua) — po
50 MouT/c.

A BOT 4TO NONYYUMNOCH NPU UCCNepo-
BaHuw nortpebHocten aGoHeHTOB npwm
TECTUPOBAHUK HAa YOANEeHHBLIW cepeep (a
HE OnNnadYeHHbIV TapudHeld Nnan) 8 CLUA
B asrycte 2009 r.: Huxe 768 kbut/c —
18 %, 0,768...6 M6ut/c — 51 %, 6...
10 M6ur/c — 13 %, 10...25 MBut/c —
17 %, Bbiwe 25 MBut/c — 2 %.

Kak BuaoHO, onepaTtopbl-'Nepenosu-
KW" HEMHOrO ONepexawT cobbiTUA, HO.
No-BUAMMOMY, Y HUX ECTb OCHOBaHWA
Ana takon paboTel. NOTOMY HTO OHMU
"wyscTByOT" ceoero aboHenTa. Bnpo-
YEM, BOT KAKMe HAaLUMOHAaMNBHbIE NPOEKTE!
YXE CYWECTBYIOT U PUHAHCUPYIOTCH.

B skoHomuyeckom Bunne "American
Recovery and Reinvestment Act” Kou-
rpecc CLUA nopywun FCC paspaBoTtate
nnaH pazeutua WNO v Bwagenun
7.2 mnpa ponn. Tem cameim KoHrpecc
nowadan, 4to WO asnaetca Knyessim
MOMEHTOM AONA OpUHUWMOWANBHBIX W
Ka4YecTBEHHbIX Npeobpa308aHnil B Takmx
chepax, Kak co3haHue HOoBbiX pabounx
mecT, o6pa3zoBaHue, 30PaBoOXDaAHEHWE.
obecnevyeHve obwecTeeHHon Gesonac-
HOCTW. 3KOHOMWA IHEPropecypcoB W
MHOFUX, MHOrUMX apyrux. B ctpaHe He
DOMKHO OCTaTbCA AETel, He UMELNX
noctyna k rnoGanbHon cetu. MpaxpaHe
OOMKHBI UMETH BO3MOXHOCTL 3arpy3anTe
n3 cetu mobyw vhgopmMmaunto B TOT
MOMEHT, Korga um ato notpebyetcs. B
CETW He AoNkHO BuiTe BnokuposaHuA,
yWEeMNEHWA BO3MOXHOCTEW AO0CTYNa
WNW LeH3ypel Tex web-canTtoe, 4TO He
HapyLwawT 3aK0Hbl CTDaHbI

HadansHas 3apada — CO3paHve WH-
GpacTpykTypel, KoTopas cBecnevunna Oui
BCEX XEenawwmux NONoCon NPONyCcKaHusa
10 MBut/c ana exopswero Tpadpuka v
1 MBut/c — ana ucxoaswero. B nocne-
Aywuive roasl Bce DoNbWEee YNCNo ame-
PUKAHCKWUX A0OMOXO3ARCTE O0N¥HLL NO-
J'Iy'-IaTb BO3MOXHOCTE NOOKNHYEHWA K
NUHWAM C NPOMNYCKHOR CNOCOBHOCTLIO
He xyxe 100 MbuT c.

Mo nnaHy k BecHe 2011 r. No kaxaomy
wrtaty AonxHel BeiTe cobpaHbl csege-
HWRA, OOCTATOYHbIE ONS CO30aHWA Ha-
UMOHANBHOW KapTbhl WWPOKONOAOCHOrO
noctyna. Byaer OCywecTBNATLCA pas-
BWTWE PErvoHanbHbIX CTPYKTYP C y4ac-
TMEM K@K roCcynapCTBEHHOro, TakKk w
YacTHOro kanuTtana, AnA cTUMynupoea-
HUA 1 BHeapernua LWMNLO Ha MecTHOM
ypoeHe. bynet nposepexHa pedopma
YHUBEPCANbLHOTO oBCnyxueaHwa, nNo-
cKONbKy cyGCcuaupoBaHue TpaovuvoH-
HoW TenedoHuy GeaHanexHo yctapeno,
U cerogHs yxe Heobxooumo CTaewuTe
uens obecneyeHua Hacenewus [no-
cTynHeim WNA. OnA CTPOUTENEN BLICO-
KOCKOpPOCTHEIX ceTen ByayT yctaHosne-
Hbl HANOroBbIE NLIOThI.

Paaymeerca, 3pece Tpebyevcs w
rocypapcTeeHHans noanepxka ans obec-
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nevYeHns NPeaoCcTaBNeHuA KavyecTBeH-
Hblx  ycnyr. lo3aTomy npaevTenscTeo
notpebyer nybnukauMm OTHETHOCTW NO
BonpocamM pas3suMTUa, CTOMMOCTW, AO0-
CTYNHOW CKOPOCTW LWKMPOKONONOCHBLIX
ceten.

B Anonuu wavata peanusauws npo-
ekTa cos3nawma "aoma Byoywero” Ha
Haze cnuanua MHTepHeta u Tenesune-
Hua. Co3nanue B pamkax 3Ton nporpam-
Mbl HOBOro ontuy4eckoro kabens Ha
OCHOBE NNAacTUKOBOrO BONOKHA NO3BO-
nuT nponyckate ao 40 Meurt/c. Bbi-
NONHEHHanA Ha ero oCHoBe ceTeb obrvenw-
HUT WKWPOKo3kpaHHele 3D-tenesn3opsl,
pPacnonoXeHHsle B KaX4oW KoMmHarte
00Ma, U COeAUHKT X C MHTEPHETOM.

bynyuwee UHTepHeTa

MHOoyCcTpUaneHan roHKa 3a TexHuue-
CKMUMW XapakTEPMCTURAMI BOT-BOT 3a-
KOHYMTCA Tonoebie Moaenu mMobunbHbIx
TEPMUHANOB NO “"MOWHOCTW yxe ob-
FOHAIOT AOMALWHWE KOMMLIOTEPLl NATK-
nerHen pagHoctTw. MNOABAAIOTCA HOBuIE
TexHonorun, Bonee apkuwe akpans AMO-
LED, Gonee OuicTpoin Bluetooth 3.0 w
np. Jobow cospemenHbiin cmapTdoH C
NErKOCTBID CNpPaBnaAeTca CO BCemM!
3afiasamu — poctyn B MIHTepHeT, dune-
Mbl, MY3bIKA, H4TEHWE KHWM, HaBWrayus
Hosas ceepxuaes ana CTUMYNAUMI NpOo-
nax — 3T0 KOHUEnuWa "HenpepeiBHOM
CeA3n’, NOCPEeacTBOM KOTOPOM NOCTae-
NATCH Mooble yenyru Takum oGpasowm,
NOCTOSHHaA MODWNBHCCTE BCKOPE CTa-
HeT GazoBow ycnyrow cesaw. Cerogns
3a 370 Aeno BCepbLes B3ANUCE adConT-
HO BCE rpaMab — NPOU3BOOUTENW TED-
MuHanoe, NO, NOCTaBLUKWKWN KOHTEHTA W
Aaxe BeCcbmMa Oanekwe 0T TEeNeKOomMMy-
HIw‘lKaLJ.MH KOMNaHWKW, KOTOpkLIE pexnami-
PYKOT CBOK NPOAYKUWKD Cnorasom "Byab
BCerna Ha ceszn”. Mpw 3tom kaxnan
KOMMNaHWA CTapaeTcs CO34aTb BOKPYr
CBOWX NPOAYKTOB 3aMKHYTYI akocucTe-
MY, CNenys kKOHUENUWW, 3a0aHHOW B
ceoe epems Apple co ceoum iPhone,
Kpenye NpusRaniBan Kk cebfe nonb3oea-
Tensa.

A TENEpPb CNOBO TEM, KTO 3aHUMAETCA
pa3asuTuenm cepsucos MHteprer. Oupek-
TOP M3PaunbCKOro ueHTpa paspaboTok
Google Woccu Martmac Ha OTKPLITUM
"Hepenw poccunckoro WHTEepHeTa'
(RIW-2009) onucan HeCKoNsLKo NPUOPK-
TETHbIX Hanpasnexswn pasentna Mutep-
Heta [na Hakana 3to obnervenwe
KKU3HKW B knbepnpocTpaHcTee — He-
CKOMbKO CEKYHA Bbl TPATWUTE HA PErncT-
paumio, a 3atem HadyuHaete paboTate
Tak, kak ByaTro BCce BeuwM, C KOTOPbIMU
Bbl paboranu, — 3TO BaWW NEpPCOoHanb-
Hole Bewwn. Ckopo coBepweHHo npona-
pet HeoBxoAMMOCTE Tackate ¢ cobon
HOYTBYKM — yXe ecTb yCTPOWCTRA, KOTO-
pele no3eonanT pabortarte, obxopschk
6e3 nantona. Hogbie BO3MOXHOCTW BO3-
HUKHYT B NnaHe coTpyaHvyecTsa, ubo
Bynet obner4eHa TeOpPYECKas COBMECT-
nas paboTta C KONnNeramu, KOTOpbe
PewanT Te Xe 3aaa4M, 4To u Bbl. Mo-
ABUTCA ewe BGonee vHAMBMAYaNbHbIN
nowWck B CETK, W 330343 33KNHDHEETCH B
TOM, 4TODBI NOWUCKOBLIE “OBUXKW' npe-
BPaTUNNCL B ApPY3eW, KOTOPbIE CMOryT
Takxe B ynoOHOM ONA Nonb3cBaTtenen
$dopmMaTe NOACKa3blBaTk U HAXOAWUTL TO,

4YTO Hy¥HO. HeobblKHOBEHHO YCWNATCR
BO3MOXHOCTHM "peansHoro” nepeeoga —
K NpUMepy, YenoBek roBOpUT B MMKPO-
¢$OH NO-aHrnUACKK, a Bbl CNbILWKWTE ero

peYs Ha CBOEM pOOHOM HA3bIKe.
"MonHenwan nepcoHanuaaums’ — ewe
OOWH TpEeHA, W KOrga Bel, K NpUMEpPy,

nonapnaere Ha “ceon’ TB kawan, 7o
moxeTe paboTate C HUM, NepeTackueas
Ha8 HEero nporpammbl € MNOMOLLLID
mMbllwkK, a CeTe Byaer aanoMuHaTh sawm
NeNCTBUA

B ceow ouepeab, reHaAvpekTop
Google 3puk Wmuar wa Gartner Sym-
posium/ITxpo Orlando 2009 npeackaszan
passutine UHTepHeTa Ha NATsL Ner ene-
pen:
— B 2013 r. B IHTEpHETE ByAyT Npe-
ofinanate mMatepuanst Ha KWUTAWCKOM
A3BIKE.

— Bce Bonebwas nons koHTeHTa By-
AeT NPUXOANTBLCA Ha BUAED

— CkopocTe pocTyna BeipacTteT Ao
100 M6wurt/c.

— B cooteetcTBuu C zakoHom Mypa
CEPbE3HO YyBENUYATCA BO3MOXHOCTH
KOMNBIOTEPOE, 4TO NO3BONWT CrNaanTe
pasnuyre mexay GCeTtesbiM suaeo, pa-
AW0 W NPOCMOTPOR CanToB.

— B Cetu 6yayT pabortath HblHeWHWe
NOAPOCTKM, T. €. ayOuTOpWA Hay4YuTCs
Nerko NEPexoinWTe C 0QHOro web-npuno-
WEHWMA HA OPYrCe, kak 370 Cenyac wm
LENAINT MONOALIE NONL30BATENN.

Bnpodem, cerofHs BCE W3IMEHEHWS,
npovcxoaswmne B MHTepHere, ceepwa-
OTCS BO mHOrom Gnaropaps none3osa-
Tenam. MNotomy 4To OCHOBHEIM ApanBe-
POM HOBbLIX CEPBWCOE CTanw He korana-
HUWM-ONEePaTopk, Y KOTOpwiX BADYF
"nonysnnuce” kakue-nubo ycnyru, a
HENOCPEACTEEHHO NONL3I0BATENM KOTO-
PBIM HYXHBI KOHKPETHBIE cepeuchl. K
npunMepy, nonynapHeuin VolP-cepseuc
Skype HepasHO pacnpocTpaHun pe-
3yNeTaThl MCCNENO0BaHUA WCNONbL30BA-
HWA KOMMYHMKAUKOHHBIX TEXHONOMMKA
NPeaCcTaBUTENAMI MANOI0 U CPEAHEND
6usneca 8 Poccnn v EBpone, cornacHo
KOTOPOMY WUMEHHO Skype B KadecTse
3aMeHbl NUYHOro OBLWEHWA C NIDABMK BO
BPEMA KOMaHAVMpOoBOK Beifpany nouTw
80 % pecnonpenTos. W BOT yike onepa-
TOpPLl NPUCTANBHO CAEART 33 XEenaHusa-
MKW nons3osartenel:, 4Todbl YCNeTs yro-
ANTE UM Nepesimu. W HecnpocTa Hadan-
ca "B3NET' CEePBUCHbLIX WHTEDHET-KOM-
NaHui, 4T0 CTaNn0 HEMNOWATHLIM OTKPO-
BEHWEM ANA "TPaAMUUOHHEIX  Onepato-
pPOB, He NpuBbIKWKX GEICTPO pearvpo-
BaTbk Ha W3MEHAKLWMECA noTpebHocTw
aboHeHTOB.

A aBOHEHTHl y¥Ee Camu CTAHOBATCH
nocraswwkami Hoebix yenyr. B CLUA, k
npumepy, yxe 70 % nons3osarenen co-
uMansHex cetein U 64 % mMonopexwn Ae-
NAKTCA Co3aaTensMu KoHTeHTa. B EBpo-
ne Google. YouTube u eBay — nupeps no
cozpanniy Web-npunoxernuwin, 1 B 3Tom
y4acteyet 50 % monopexw. Mpepnara-
EMbl€ COBPEMEHHbIMW 3NEeKTPOHHbLIMW
CynepMapkeTaMu NPUNOXEeHUsa No3numno-
HUPYIOTCA NO reorpaduyeckony, Hauuo-
HANLHOMY, PEeNUIUMO3HOMY MPU3HaKaM,
BNNOTbL A0 WCNONL30BAHWUA WHCTPYMEH-
TOB NOBEAEHYECKOro aHanu3a nocetute-
neir. M B 2009 r. oHnaiH-nNoKynNkKu cosep-
wunu 6onee 624 mMnH uenoeexk, cresepu-
posas o0wyio BLIPYHKY B 8 TpaH nonn

A Tenepe npeanctasum cebe, 4To
nobon xutene NakucTaHa vMeeT BO3-
MOXHOCTE NOCNATL BNACTAM aHOHUMHOE
coobuieHmne 0 TOM, TOe HaxoouTCH Tep-
popucT N2 1, 1 470 KOOPOWHATLI, YKa-
3AHHLIE B8 KaxA0M TAKOM COOOWEeHUN,
MOXHO OTMETUTL Ha kapTe. B peayneta-
T Mbl NOAY4MAK Obl KADTY, NOKPLITYH
MHOXECTBOM TOYEK, Tak 4TO OAENCTBM-
TENbHO LEHHLIE NOACKA3KK TePANNCE Obl
cpeaw obunua nycteiwer Ho BOT B 0AWH
NPekpacHbll AeHL Mbl 2amMevaen, 4To
ocobeHHO MHOMO TOoYek Crpynnuposa-
NoCk BOKPYr OAHOW W TOW XE OepeBHW.
BuiTe MOxeT, CTOWT nocnate Tyaa BoO-
eHHbix? MopobHoro popa TexHonoruu.
NOCTPOEHHLIE HA NpwHUWNE y4acCTwA
noboro. KTO NOXenaer. Ha4YMHAKT
3aBoeBLIBaTL MMP. MX NOMOWBH BCe
Haule NoNbL3YITCH YHACTHUKW FymMaHu-
TapHbix ONepauuy 1 ConaaTtel, Hanpas-
NAKWWECS B MECTa, O KOTOPbLIX Mano
HagexHoW wHhopmMmaunu. Y WCTOKOB
HOBOW TexHONOrum ctTout Hebonewasn
KEHUINCKAR opraHu3auns. HOCALLaa Ha-
aganue Ushahidi. MmenHo en npuraane-
MUT OrPOMHANA 3acnyra B ycrnexe cnaca-
TeNbHbLIX ONepauuii Nocne 3smneTpace-
HU Ha Mawtn v B Hunu BO3mMOXHO,
pabota Ushahidi nponveaeT HoBbIt CBET
n Ha Donee wWupoKWi KPyr BONPOCOS.,
Kacawwuxca bByaywero rymMaduTapHe -
MWCCUK, WHHOBaUWKW W NpUPpoibL TOro,
4TO Mbl HA3BIBEEM MCTUHOMW.

KoHeuHO, Yy 3TON mMOgEenu MMEEBTCA
MHOXECTBO Cnabeix mMecT. mogn tAOr YT
nocsNarte NoxHbie coobweHws. co-
odwate owrboyHbIe KOOPAMHATLL. Npe-
YyBENUYUBATE OCTPOTY CUTYALMW, B KOTO-
pon okazanuce Ho no mepe Toro, kak
KONWYEeCTBO NOCTYNAWen vHpopma-
uuK pacTeT. KPM3WUCHaR kapTa pnaer
npeacTasnerre o TEHOBHUWSX. Ha
CKONBKO KMNOMETPOE & rybs ot nade-
peXbR pacnpocTpaHseTcs nonoca pas-
PYWEHWI, OCTaBNeHHbIX yparaHom?
NOCTYNaT M1 coo0LWEHNA O HACKTNK 13
Da3HbBIX MECT UMK KOHUEHTPUPYIOTCA BO-
KPYr BOEHHOIO rapHu3oHa’?

C kax AbiM HOBLIM CNyYaemM NpUMeHe-
Hua  Ushalhidi mewnaercs wocnofsBonb
NPeacTaeneHie o ponu CBMAETENS Tpa-
reann. MapaeHa nepebiMn CBUOETENRMN
Ha mMecrte karacTpodbl OKasibiBanuch
HYPHANWCTEL. 3aTemM NOABNRNUCL CBUAE-
TENLCTBA NUCATENen, CTaBlWMX XepTea-
MU Tpareanu, Takux kak AudHa Opawdk.
HakoHeu, Hactynana ovepens WCTOPU-
KOB. HO B8 3noxy MOMEHTanNbHOrO pac-
NPOCTPpaHeHWs KnHPOpMauUKM 4Hepes
MHTepHeT ceuaeTensil Takoro poaa one-
pexaiT coobueHua, nocTynawuwwe C
MECTa haTacTpodbl B PEXUME peanbHO-
ro BpeMEeHW W CO30a0WWe AO0CTATONHO
NCAHYIO, OOBEKTHUBHYID M HAAEXHYIO Kap-
TUHY. Takum 0O0pPas’omM WHTEPHET-NOfMb-
30BaTENU CTAHCBATCH peansHon nHdop-
MAUMOHHOM CUNOR, C MHEHWEM KOTOPOW
TPYOHO HE CHMTATLCA TEM, KTO NPUBLIK
CkpbiBaTe Kakue-nubo CBOW HapylweHus
unu 6e3neATensHOCTL 33 AehUUNTOM
0BbeKTUBHOW MHDOPMAaLMK.

M BoT yxe Ha nnaHeTe POPMUPYETCH
eauHas uctopuyeckas obwHoCTe noa
Ha3eaHuem "WMHPOPMUPOBAHHOE YEeno-
Be4ecTBO” . A KaK M3BECTHO, TOT, KTO Bna-
neer nHgopmauren, NpasuTt MUPOM. ..

Peaaxtop — E KapHayxos



KoHcTtpyuposaxnue AC
CO CABOEHHbIMU ANHAMUNYECKUMM

ronoeKkamum

A. XXYPEHKOB, r. 3anopoxse, YxpaunHa

B cratbe aBTopa, npegnoxuewero B 70-x rogax KOHCTPYKUMUIO
CAOBOEHHLIX AMHAMMWYECKHNX rofioBOK, paccka3zaHo o6 ocobeHHocTH
pacyera aKkycTU4ecKuXx CUCTEeM C TaKuMM rososkamm. Mx gOCTONHCT-
Ba — B CHMXEHWWU HENUHENHbLIX UCKaXEeHUH Ha HU3KWX 4acToTax u
YMEeHbLWeHN 3KBUBaNEeHTHOro obrema Bo3ayxa Ans nofobHeix

uanyyarenemn.

PanUUMOHHBLIE AVHAMMWHECKWE [ON0B-
KW WUMEIOT PR HEeAOCTaTkoB cpenwm
KOTOpbIX Hanbonee CylwecTBeHHbl 3ameT-
Has HEePaBHOMEPHOCTb AYX WM HenuHen-
HBIE WCKaXEHWA, BO3pacTalwuive C yee-
NUYEHWEM MOLWHOCTU W MNOHWXEHWEM
4acToThl 3BYKOBLIX CUrHanos. 3Tn Heno-
ctatk OBYCNOBNEHBLI KOHCTPYRUWEW AW-
HaMWYECKUX FONOBOK (HEeCHMMMETPUYHAaR
dopma anddy3opa, HepaBHOMEPHOE W
HECUMMETPUHHOE pacnpepeneHne mar-
HUTHOW WHAOYKUWMK B BO3QYWHOM MarH1T-
HOM 3a30pEe, HENMHEWHOCTb rUBkocTh
noagseca NOABMXHON CUCTEMLI W Ap.), a
Takxe TEXHONOruen ux npouasoacrea [1].
WcKaxeHus 3BYKOBLIX CUrHanoe 0cobex-
HO OLLYTUMEl B HA3KOYACTOTHOM AManaso-
He, re ANS BLICOKOKAYeCTEEHHOrD BOC-
NPOU3BENEHMA MY3biKANbHLIX CUrHANOB
HeofBXoaumMa MOWHOCTE 3HAYUTENLHO
Bonblwe, 4em ANA BOCNPOW3IBEAEHWS
CpEeAHNX U BICOKUX 3BYKOBbIX 4acToT.
PabaThl NO COBEPLEHCTBOBAHWMIO KOH-
CTRYKUMI M TeXHONOrMK NPoW3BOACTEa
OUHAMWYECKMX TONOBOK BEQYTCA NOCTO-
aHHO. Mpu 3TOM paspabartuiBanT HOBbIe
GOpMBl MArHUTHBLIX CUCTEM, 3BYKOBbIX
katywek,  auddy3opos, noaBecos
NOABWAHBIX CUCTEM, NPUMEHRIOT HOBbLIE
martepuansl. Ka4ecTeo BoCNnpon3eeneHnn
AC C COBpPEMEHHLIMKU OWHAMUWUYECKMMI
rONOBKAMK CYWECTBEHHO MOBLICWMNOCL W
yaoeneTeopseT GonblMHCTBO noTpebu-
Tenen, HO KOHCTPYKUWA rON0BOK OCTAeTCs
HecummeTpusdHon, [obuteca  nonHon
CUMMETPUW 3NEKTPOMEXaHUHECKON CUC-
TEMBlI B TPEOWUWMOHHOW KOHCTRYKUWK An-
HaAMW4YECKOW FONOBKKM NOKa HEe ynaetcs
ONsi yMEHbLWEHWA YeTHLIX rapMoHuK B
U3NYHEHMU HWU3KOYACTOTHBIX konebanuin
ANEKTPOAUHAMWNHECKMMI FTONOBKAMKW HE-
KOTOpLie 3apybexHsoie GpupmMbl CTanu yc-
TAdHABNWEATE B KONOHKY YyeTolpe oaHOTHN-
Hble FONOBKW, pasmewan Ha nepenHent
naHenn oaHy napy avdody3opamm Hapyxy,
a npyryw napy — avwddyaopamu BHYTPb
AWMKE, KAk, Hanpumep, B HW3KO4acToT-
Hom Bnoke AC Audio-Pro B4-2000 [2].
YcraHoeka HONLLWOro 4vcna OavHaKoBbIX
rONOBOK Ha NUUEBON NAaHEeN KONOHKW Npyu
pPaclWMpeHHO NONOCEe 4acToT co3paer
vHTEpPdEepeHUMIO 3BYKOBLIX BOMH W CyXaeT
awuarpammy HanpasNeHHOCTH U3NYYeHUR.
ONTUMansHLIn BApWaHT B peLieHuH
BONPOCA BLICOKOKAYECTBEHHOro BOCNpO-
WM3BEOEHUA HW3KUX 4HacToT W NONYHEHWR
AMarpammel HanNpPaeBnNeHHOCTU W3NyYeHus
6e3 nposanoe — yCcTaHOBKa OAHOW NApPbl
CABOEHHLIX MONOBOK HEODXOAUMOWN MOLY-
HOCTM no Tuny “auddy3op k avddy3opy”.
Takoe pacnonoxeHue ctanu NPUMEHATL B

BbINYCKaeMbIX 3apybexHeiMu dupmMamm
AC 4epe3 Heckonbko ner nocne onybnu-
KOBaHWA CTaTtb O COABOEHHBIX OMHAMUW4YE-
CKWX ronoekax B XypHane "Pagwo” [3].
COBOEHHBIE OWHAMWUYECKME TONOBKW
NCNONE3YHTCA 3apyBexHbIMu hupmamy 1
panuonioBuTenaMn NpU M3roToBNEHUK
akycTudeckux cuctem (AC) OnA BLICOKO-
Ka4YeCTBEHHOrO BOCNPOLIZBEAEHUS HU3KNX
4acToT 3BYKOBOro pranasora MNpumepom
wmoryT Beite AC partckon ¢upmer JAMO
(JAMO PUSH-PULL, JAMO PP3000) [4] 1
AC C. lypura [5]. COBOEHHbIE TONOBKM
Tuna “guddy3op k gudpdyaopy” (puc. 1)
ucnoneaylotcs B AC TOnbko Ans BOC-
NPoun3EEAeHA HU3KKX 4acToT. Cosaviea-
Hie obbidHbix HY ronoBok no atomy Tuny
NO3BONAET MPOCTLIM MNYTEM NONYYUTH
CUMMETPUYHYIO KOHCTPYKUWID, NPEBOCX0-
OAWYID NO HENWHEWHBIM W H3CTOTHBLIM
UCKaXeHWam cospemenHyid HY ronoekxy
aHanorMyHOM MoWHOCT. CaBoeHHbIE MO-
noekw TMNa "auddy3op 3a andgyzopom”

] R
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Puc. 1 Puc. 2

(puc. 2) B OCHOBHOM pEexOoMeHOyeTCs
ucnons3oeate 8 AC HeBONbLWOW MOLLHO-
CTW AN BOCNPOW3BEAEeHWA BCEro 38yKO-
BOro AMANa3oHa C NPUMEHEHWEM LWKWPOo-
KONONOCHLIX ronosok. [Ans nosuilesus
KayecTea BOCMNPOW3BEAEHWA BLICOKWX
yacToT pekomerayercs rakvwe AC nonon-
HWUTb BLICOKOYACTOTHON FONOBKON.
MNapameTpsl CABOEHHBLIX AWHAMWYEC-
KX FONOBOK OTNWHAIOTCH OT NapameTpoB
OOMHOYHBIX. JeTansHOro TeXHWKO-3K0OHO-
MUYECcKOoro aHanuaa u pacyertos AC c Ta-
KUMKW FTONOBKaMW B NUTEpaTtype Hert, No-
3TOMY 4acTe Nybnukauwin B XxypHanax no
MCNONB30BAHWUIO CABOEHHBIX FONOBOK CO-
[epxaT HapAdy C NPaBWbHbLIMU BEIBOAA-
MK rpybeie ownbku. OCHOBHEIMKW OWND-
KamMu RENAKTCA pEKOMeHAaUuK No CABan-
BaHWIO CPEAHEYACTOTHEIX AVMHAMWUYECKWX

ronoeok [6], no o6bearHEHWIO HE ABYX, &
6onswero ux uucna [7], 1 NpumenHeHne
COBOEHHbLIX ronosok TMna "nuddy3op 3a
nnddy30poM” B BbICOKOKAYECTBEHHLIX AC
[

MNpexae 4em NepenT K 0CODEHHOCTAM
pac4eTa rpoMKOroBOPUTENER CO CABOEH-
HbIMW TONOBKaMW, NONE3HO NPUBECTUH
aHanua @GU3NYEeCKnx NpPoLEeccos, Npo-
WUCXOOALWMX B HUX 1 BAUAIOWMX Ha WX OC-
HOBHEIE MNapameTpel, ANA WCKAYEHWUR
owunbok Npu KoHCTpyuposanun AC. dun-
3UHECKME NPOUECCH B rONOBKax, CABOEH-
HbIX N0 Tunam “guddy3op k auddylopy”
u "nnddyop 3a auddyzopom”, oauHa-
KOBbi. PasHuua mexay HWMK COCTOWT B
Ka4ecTBe BOCMNPOW3BEAEHWA 3BYKOBbIX
CUrHANOB, 0 Yem aeTansHo GygeTt onuca-
HO HUXKE.

Iuchdy3opbl COABOEHHbLIX FONOBOK CBA-
3anHb Mmexay coboi obbemom BO3ayxa,
3aKNIDYEHHOrO MEXAY HUMK, ITOT obbem
nonxeH BeiTe repmeTuavposar Bo uibe-
KaHue HexenaTenoHelx aenenwia [3]. Oba
avddy3zopa npyU BOCNPOM3BEAEHWKW 3BY-
KOBOrO CUFHANa ABVXKYTCH CMHPA3HO, T. e
nubo oba Hapyxy, nnbo oba BHYTPL KOp-
nyca AC

Oudhdyaop HapyXHOW FONOBKKW WU3NYy-
4aeT 3EYKOBbIE BOMHbI BO BHELHEEe BO3-
OywHOe nNpPOoCTpaHcTeo, a Anddy3op
BHYTPEHHEW rONOBKWU NOMOraeT HapyXHOo-
My Npecacnesars ynpyrocTe BO3Ayxa
BHYTPW KOpNyca rpPOMKOroBOpuUTens,
vanTUpYR awuk Gonbwero obvema, wu
coeepwats OonbWy amnauTyay no
CPABHEHVIO C TAKOW XE OAWNHOYHOW ronoe-
£OM NPK TOM e TOKE 3BYKOBOW KaTyluku U
B aHanorudHelx ycnoeuax. Obsem so3nyxa
mexay avdd@y3opaMu B HEKOTOPOW CTe-
AEHW OKa3clBABTCHA NPUCOEAMHEHHOW
Maccou, Bnuaa Ha GakTU4eckne napamer-
Pbl 3TOrO TaHpema.

3eykoebie konebaHua B 00bEME BO3AY-
Xa, 3aKNDSEHHOrO Mexay auddy3opamu,
[ONKHL! ObiTh CUHGA3HBIMK C KonebaHua-
mMu BHewWwHero auddgylopa. OaHako naoe-
aNbHO CUH(a3HBIMK B WKWMPOKOW Nnonoce
oHK ObiTb HE MOMYT, Tak kak C POCTOM
yacToTel caBur no ¢a3se akycTUYecKnx
konefaHiii 0T BHyTpeHHero anddy3sopa v
cobcteenHo konebanui BHeWHero aud-
¢dy3opa Hapactaer. [lo 3TOR NpuUyUHE
COBOEHHBIE TONOBKW MOTYT KOPPEKTHO
paboTaTe TOALKO B TOW NONOCE YacToT, B
KOTOPOW ANWHa 3BYKOBbLIX BONH MHOMO
BonblUe PaccTOAHKUA Mexay Ux anddy3o-
pamu, T. €. TONBKO B HU3KOYaCTOTHOW Yac-
TW 3BYKOBOrQ cnektpa. Hanpumep. ons
BepxHeit 4acToTel Fuy 150 My nonocel HY
LNUHA BONHEL

Aoy = Coo/Frw = 344/150 = 229 cm,
rne C,., — CKOpPOCTL 3ByKa B BO3ayxe
(m/c).

CpenrHee paccTosHue r mexay andaoy-
30pamu COABOEHHLIX ronosox 6rA-2 PP3
paBHO 5 cM, 1 pa3Hvua e dase konebaHuin
BHewHero auddgysopa n akyCTUHECKWX
konebaxuin OT BHyTpeHHero awddyaopa
cocTasngrer

Apuy = r/A-360 = 5/229-360 = 8 rpan.

Ha Bonee HU3KKMX HacToTax 3ToT (Gaso-
Bbl COBWMI We MEeHbLLIE, W 3TO NpaKTUye-
CKW HE BHOCWT MCKaXeHWA NPy BOCNPOW3-
BEAEHWKM PEANbHBIX 3BYKOBbLIX CUrHANOE B
nonoce H4

Ona eepxHein uactotel nonocel CH,
paeHon 5 klU, AnvHa BONHLI COCTaBUT

Qcy = 344/5000 = 0,069 m = 6,9 cm.
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CpepnHee paccToaHue r mexoy auddy-
3opamu casoeHHbix ronoeok 3M4-1 PP3
pasHo 3 cMm, 1 pa3Huua B dase konebaHui
COCTaBuT

Agey = 1/2-360 = 3/6,9-360 = 155 rpaa.

To eCTh 38YKOBaRA BONHA OT BHYTPEHHE-
ro andrhy3opa Kk BHeLHEMY NpuAeT NPak-
TU4eCcKkW B npoTtusodas’e w co3nacT 3Ha-
YUTENLHBLIM NpoBan AYX Ha aton YacToTe.
IT0 1 ABNAETCA TOW NPUHUHOW, KU3-3a
KOTOPOW Henb3s cagawveaTe CH ronoekwm,
Tem Bonee 4To Ha ITKX 4acToTax amMnNnuTy-
bl konebaHui 3BYKOBOM KaTywku 1 and-
dy3opa CH ronoBky 3HAYNTENLHO MEHb-
we, 4em y HY ronosok. 310 nossonser
ofecne4YnTb BbICOKOE Ka4eCcTeo 3By4aHua
cpenHux YacTtoT B TPaaWUWOHHOM Bapu-
aHTe COOTBETCTBYWWMKW COBDEeMEHHbI-
MW FTONOBKAMI.

Mo 3ton ®e NpuyrHe Npu CosanBaHnK
LWWMPOKOMNONOCHEIX FONOBOK  AONA  BOGC-
npou3eefeHna BCero AuanasoHa 4acToT
COBOEHHOWM FONOBKON HEOOX0AMMO 3BYKO-
BYIO KaTyLLIKy BHYTDEHHEN TONOBKK 3aLYyH-
TUPOBATEL KOHAEHCATOPOM COOTBETCTBYIO-
LWEN eMKOCTW, CONPOTUBNEHWE KOTOPOro
Ha vactote 1000 Ny npumepHo B OECHATL
pa3s MeHbwe MOoAyNa 3NEeKTPUYeckoro
conpoTuanenns ronoeku [3]. MNpw atom
3MGhEKT COBOEHHBIX FONOBOK NPOABUTCA
TOnbKO B nonoce HY, a cwrhane Gonee
BbICOKUX 4acTOT OyayT BOCNPOM3BOANTE-
CA TONBKO BHELWHEN ronoekon. na takux
AC pekomeHfoyeTcs CABawBaTb rONOBKH
no Tuny “anddyiop 3a auddyaopom”.
LLiMpOKONONOCHEIE TONOBKKM NyYwe BOC-
NPGU3BOOAT CPEOHNE W BLICOKWE HacTOThl
nepenHen YacTelo anddy3opa, a HekoTo-
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pbie U3 HUX CHAOXEeHbl AONONHUTENBHBIM
KOHYCOM 1R BOCNPOWU3BENEeHWA BBICLUNX
wacToT. EctecteeHHO. B AC €O COBOEHHbI-
MU LUWPOKOMNONOCHBIMK OI0BKAMMN Kaye-
CTBO BOCNPOWM3BEAEHWA HU3KWUX HACTOT
CYLUECTBEHHO yNy4wKnTCH, a8 oObem Aumka
YMEHBLWWTCH NO CPABHEHUID C NpUMEHE-
Huem B AC Takux xe OOWHOYHBIX TONOBOK.
Mpw coBarBaHuy Kx NO TUNY "AMGPY3op K
onddy3opy” cpeaHue 1 BeICOKUE 4acToTbl
acnabnawTtca dunsTpom HY kpoccoeepa.

CxemMbl COEQWHEHIIA CABOBHHBIX FONO-
BOK NPVYBEAEHB! HA pyUC. 3 B COOTBETCT-
BWW C KOHCTPYKTUBHBIM cnocobom caean-
BaHusA. BapyuanTel COEAVHEHWA NO CXemam
Ha puc. 3,3,.6 He TpebyT aononHuTeNL-
HOro BNOKMPOBaHWUA FONOBKW BHYTPW KOP-
nyca Ha Yactorax, roe 3agepxka no dase
CTaHOBWUTCH cyuiecTeeHHon. lMpu "TawH-
nemHom” obObeaMHEHWK, KaK NOKa3aHo Ha
puc. 3,8,r, 3anepxka no ¢ase Goneuie,
noatomy Heobxoarmel GNOKMPYIOWWE pe-

aKTWBHLIE LENW ANA OrpaHnyeHua NoNock!
3D PEKTUBHONO MINY4EHWUA THINOBOW rO-
noekn (BAZ2).

MNpu o6beamHeHW B oauH Bnok Gonee
LOBYX rONOBOK NOSBATCA HEAONYCTUMbIE
dazoesie CABUMM 3BYKOBLIX BONH MeEXOy
KPAanHUMK FONOBKaMI O2XE B HWN3IKOYA-
CTOTHOM Auana3cHe w3-3a 6onbWoro
PAcCTOAHWA MEXOY HUMUK, 8 YBENMYEHHbIE
rabaputsl atoro Bnoka Heobxoaumo Ao-
GaBuTh K pacueTHomMy o0bemy swmka AC.
B peaynbtate obwmn 06bem AC ymMeHb-
WKTCA HE CTOMb CYLECTBEHHO, Kak npw
COBOEHHBIX MONOBKAaX, HO HEONPaBOaHHO
yBENUYUTCA CTOMMOCTE AC 1 Bonee moul-
HOro ycunutens. Kpome 1oro. amnnuyaa
konebarun auddy3opa HapyxHoW uany-
HaLWEN FONOBKKW B 3TOM CNYHAE HE MOXET
go3pacTn Bonbwe, 4eM 3TO NONyHaeTcs
npyv COBaWBaHWK OBYX FONOBOK WM3-3a
orpaH14eHHbIx BO3MOXHOCTEN nopeeca v
3IBYKOBOW KaTywky. COBEPLUEHHO QYEBI-
HO, 4TO, KPOME CYLUECTBEHHbLIX NOTEPL B
KNQ v nonearom obveme swwmka AC, B
pea3ynbTarte yBenuyYeHWs 4YUCna ronosBok
HUHETO HE NONY4UTCH.

Ons BLICOKOKAYECTBEHHbIXx AC pexo-
MEHAYETCS COBawBaTb rONOBKW MO TNy
“pudpdhyzop k anddy3opy”. v TONbKO NS
BOCNPOWIBEASHWS HU3KMX 4acToT. 3JTOT
sapwaHT 3ddekTMBHO NOOABNAET BCe
BUALI MCKkaxeHuh [5], ocobeHHo HeTHble
rapMOHUKLY, KOTODbBIE Bbl3LIBAKOT OLLYTH-
MBIE HENMMHENHBLIE MCKaXeHuA [6].

NpueeneHHbIR HUXE CPABHUTENLHLIA
aHanu3 NOKaxeT, Y¥TO OCHOBHLIE NapamMeT-
Dbl CABOEHHbIX TONOBOK, KACAOLIMECS Kka-
4YecTBa BOCMPOW3BENEHAR 3BYKOBLIX CUWr-
HANOB, CYLUECTBEHHO BbILE OANHOYHBIX.

HenueerHbie MCKaXeHUn ODLIYHBIX
ANEKTPOAVHARWHYECKWMX FTONOBOK 3anoxe-
Hbl B TpaAWUWUOHHBI> KOHCTPYKUWAX mMar-
HWTHEIX CHUCTEM C HECHUMMMETPWHHBIM 1
HEPABHOMEPHbLIM PacnpefeneHnen mar-
HUTHOM MHOYKUMKU B MArHMTHOM BO3L0YL-
HOM 3330pE [2] 1 HECUMMETPUHHOWN KOH-
yeckon dhopmon anddyzopos, obnanarw-
Wrx 'napawoTHeiv 3ddgexktom” conpo-
TUBNEHWS BO3AYXY, 8 TaKXE HECUMMET-
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PULHBIM Pa3MeLeHnenM 3BYKOBbIX KaTy-

WEK B MArHUTHOW CUCTEME 1 HENUHENHOW

rMBKOCTHLIO NOABECOB NOABUXHBIX CUCTEM
1].

[ B cOBOEHHBLIX rONOBKax No Tuny “and-

dy3op k auddysopy” QOCTUraDTCH Cne-

Ayowme apherTo:

— HENWHEWHOCTL FMBKOCTW NoABecoB
NOABWXHBIX CUCTEM HACTUHHO KOMMNEHCW-
PyeTcs,

— pes3ynsTHpylouian hopma nanyyate-
N9 CTAHOBUTCA CUMNMETDHUHHOW,

— KOMNEHCWPYETCA HECUMMETPUHHOE
PACNONOXEHWE 3BYKOBLIX KATYLLEK B mar-
HWUTHBIX CUCTEMax: 3To Hawbornee NONHO
nocrTuraeTca nytem nogbopa 3k3emnna-
pOB8 rONOBOK C OAWHAKOBbLIM CMELLEHWEM
3BYKOBbLIX KATYLUEK, BbI3BAHHbLIM NOrpeLwU-
HOCTEKO B cOopke,

— PEe3yNETUPYIOWEE CMEeLeHve noa-
BUHMHOM CMCTEMbI B NOPLWHEBOM OWaNa3o-
HE CABOEHHBLIX rONOBOK CTAHOBUTCA CUM-
METPUHHBIM OTHOCWTENBHO FAArHUTHOW
CUCTEMbI BCAEACTBWE KOMNEHCaUUK CHNb
NPUTAXKEHWNA 3BYKOBOW KATYLUKKW C TOKOM K
MarHUTONPOBOAY W HEPABHOMEPHOCTW
MAMHWTHOW WHOYKUWW B 3330pe MarsuT-
HOW CUCTEMbBI

Ha puc. 4 NokasaHbl CeYeHne 3BYKO-
BOW KaTyWKW 1 B MAarHKMTHOW CUCTEME 2 1
rpadurki 3aBUCUMOCTY MarHUTHOW MHAYK-
unu B1 n B2 e oBbnacti 3a30p0B CABDEH-
HBIX ronosok BAT. BA2. 3HaqeHua x, U xX-
COOTBETCTEYIOT rnyfunHe 3a3opa.

B ronoekax. cOBOEBHHbLLX NG TUNYy "and-
dy3zop 3a anddyzopom’, yCTpaHaKTCA
TONBKO HECUMMETDIYHOE PACcNONOXEHWE
3BYKOBbIX KaTyllex B BO3AYLWHbIX MArHWUT -
HbX 3a30pax NyTem noabopa 3k3emnna-
POE FONCBOK C NPOTUBONONOXKHBIM CME-
LIEHMEM 3BYKOBLIX KaTYLIEx, a Takxe
HEpPaBHOMEPHOCTE AYX & HU3KOYaCTOTHOW
nonoce (3]

MacnopTHar MOLWHOCTL INEKTPOAM-
HAMWYBCKOW TON0BkK — 3TO MOWHOCTE,
NpKY KOTOPOW TONOBKA MOXET ONUTENBHO
padoTtaTte 6e3 NoEpexaeHuin. 3T MOLWHO -
CTW Yy COBOEHHLIX MMONOBOK moboro Tvna e
nea paza Donbwe, HemM Yy aHanoru4HbIx
OOWMHOYHBIX TONOBOK.

IAnekTpUHEecKoe CONpPoOTUBNEHWEe
INEKTPOOMHAMWYECKON FONOBKKM — Be-
NUYMHE KOMMONKCHas, KOTopand 3aBuCHT
OT YAaCTOTEI 3BYKOBOrQ CWUrHana wu AoCcTH-
raet makCymMyma no Mooyno Ha JyacrtoTe
OCHOBHOrO pesoHanca [1]. Y casoeHHbix
ronogok nwboro Tuna npu Nocnenosa-
TENBHOM COEOWMHEHWK 3BYKOEBRIX KaTylek
cOnNpoTUBNEeHWe B Aga pasa Honbwe, a
npW NapannensHorM — 8 ABa pa3a MeHb-
we. 4em y aHanorvyHeix OQuHIYHEIX rono-
BOK.

AMNNMTYOHO-4acTOTHanA Xapakrte-
pucTuxka (AYX) anexkTpoaMHaMWYeCcKon
ronoBku npepctasnAer cobon 3aeucu-
MOCTe JBYKOBOrO OABNEHWA OT 4acTtoTol
BOCNPOV3EOOMMOIO CUrHana npw Hewa-
MEHHOIN NOABOAVMMOI K 3BYKOBOW KaTyLuKe
MOLWHOCTW. BCe Beinyckaemele 00 HaCToR-
WEND BPEMEHK NONOEKK MMEKNT HEPABHO-
mepHeie AYX [2]. npuuem AYX pa3ddbix
IKIEMNNAPOB OAHOMO W TOFO Xe Tuna
rON0BOK WMEDT Pa3Hykd HepasBHOmMEep-
HOCTb M HECKONBKO OTAWYHBIE HaCTOTbl
OCHOBHOrMO pe30HaHCa NOABWMKHLIX CUC-
Tem. B coBoeHHbIx ronoBkax nuku 1 npo-
gans B nonoce HY 4acTwHHO KOMNEHCKU-
pytoTcA u A4X nonysaeTca Honee rnagkomn,
a 8 nonocax CH v BY atn ronoeku we



paBoTaloT Kak CABOEHHBLIE NO YKa3aHHbIM
BbILLE NPUHUHAM.

KoaddmumeHT nonesHoro Aencr-
euvs (KMNM) anekTpoauHaMU4eckon ronoe-
K1 3aBUCUT OT NapaMeTpoB €€ KOHCTPYK-
TUBHbIX 3NIEMEHTOB!

KNA = k-B*S, ,4a/M,,
rne k — koaddUUMeHT NPoNopPUWOHaNLEHO-
CTH, YHWUTHLIBAOLLWIA YAENbHOE COMNpPOTWE-
neHve MeaHoro Nposona v obvem 3syko-
BOW KATYyWKW; B — MarHuTHan WHOYKUWR B
BO3AYLWHOM MarHUTHOM 3a30pe; S, 44 —
acdppexTuBHan nnowans nnddysopa; M, —
MACcca NoOABWMKHOW CUCTEMbI.

M3 2T0ro COOTHOWEHWS Cneamyer. HTo
Hanbonolwee 3BykOBOE Aasnesue (rpom-
KOCTb) CO30a10T TONOEKK C Hanboneliwm,
nerkum avdpyszopom 1 Bonee MOWHON
MArHUTHOM CUCTEMOW B CPaBHEHWKW C OpYy-
FAMW FONOBKaMKU TAKOW XEe MOLLHOCTH.
OnHako Takue ronoeku TpebyioT Gonbluiero
obbema swmka AC, koTopbiin, kak Byner
MOKAa3aHo HWXe, NPIMOo NPoNopUUoHaneH
addekTreHon Nnowaawm avddysopa, rmb-
KOCTWM NopBeca NOABWXHOA CUCTEMBI W
ofpaTtHo NponopuwoHaneH macce nog-
BWXHOM CMCTEMB!. B CABOEHHLIX ronoBkax
apdexkTveHan nnowane avdaoysopa u
rmBKOCTL NoABECa NOABMXHOWM CUCTEME! B
[Ba pa3za MeHbwe., @ Macca noaBrKHOW
Takag XKe, Kax y ABYX OAVHOHHbLIX FON0BOK.

B cBa3n ¢ atum peaynetupyilowmin KNa
COBOEHHBIX TONOBOK YMEHBLLIAETCA, 0OHAa-
KO 3TO OKYMAETCA CHWXEHUEM BCEX BUOOB
WCKAXEHWA, HUXHEN FpaHu4HOn YacToTbl
BOCNPOM3BOOMIMOrO OMAnNazoHa v yMEeHb-
weHvem obvema swwmka AC [7].

OkeuBaneHTHbI 00bEeM 3nekTpoau-
HaMWYECKOW ronoskn — 310 obbem Bo3ay-
Xa B AlMKe. rTMBKOCTL KOTOPOro pasHa rb-
KOCTH HUJZI.BH)KHUI;‘ cucTemsl ronoeku. B
COBOEHHOWM rONOBKE Nogseckl paboTaloT
napanfensHo, NO3TOMY PEe3ynsTUPYIOLWAn
rvbkOCTL €€ B OEa pas3a MEHbLWE OaHON
oauHo4HON, COOTBETCTEEHHD JKBUBANEHT-
HbIlt 0DBEM COBOEHHOM FNONOBKM B ABa pa3a
MEHbLLUE OQHOW W B YeThipe pa3a — OByx
OOWHONHBIX TONOBOK [7]:

V.o =V, +V.2)/4
roe V... — 3KBMBaneHTHolil o6bem CABo-
eHHoit ronosku: V,,, V,, — 3kBUBanNeHT-
Hble 06bEMBI OAWHOYHBIX TONOBOK.

YacTtora OCHOBHOro pe30HaHCca
3NEKTPOOWHAMWHECKOW FONOBKW C NMoA-
BUXHOW cucTemon B Buae awddysopa
rodpa, ueHTpupyowen wanbbl 1 3BYKO-
BOW kaTywkw, obnapawowen maccon u
rbkocTeio, npepctaenset cofon mexa-
HUYECKYH) PEe3CHaHCHYK cucTemy. Yac-
TOTa pe30HaHca (B repuax) onpeaenser-
CH BbipaxeHuem us [1]:

f.=1/(2nM,C.).
roe M, — macca nogeuxHon cucTemst; C, —
rnbkocTe Nopeeca NoABUKHOW CUCTEMBI.

B caeoenneix ronoekax M, B osa pasa
Bonewe, a C, B nBa pa3a MeHbWwe, 4em y
OOWMHOYHLIX FONOBOK, MO3TOMY, €CNK HE
YYMTBIBATE MACCY BO3AYXa Mexay anddy-
30pamK, 4acToTa OCHOBHOrO pe3cHaHca
npw cCABavBaHNK FONOBOK HE MEHAETCH.

MpuBeneHHLIX NapameTpoB OO0CTaTOM-
HO Ana pacuyeta AC CO CABOEHHBIMW rO-
NoBKamMu.

Metoguka pacueta nogoBbHeix AC
TAKAR XE, KAk 1 C OAWHOYHBLIMW FTONOBKA-
My, OcoBeHHOCTL Ke 3aKnNi4aeTca B Npa-
BWUNEHOM  ONpeaeneHu nNapameTpos
CABOEHHBIX FONOBOK MCX0AR W3 Napamer-
POB MCNOAL3YEMBLIX OOWHOYHBIX FONOBOK

O6vem swmka AC onpegensercs M3
33BMCMMOCTU 4aCTOThl OCHOBHOMO pe30-
HaHca ronoeku ot ero obvema. Npw ycra-
HOBKE NOBON roNOBKKM B ALLUMK 3aKPLITOrO
TMNa 4acToTa OCHOBHOrO pe3oHaHca
MNOBBILWAETCA, N TEM Bonbwe. H4em MeHbLe
obbem Awwka. OCHOBHBIM NapamMeTpom
AlWukKa RENAETCS rMEKOCTE BHYTPEHHEro
ofbema BO3flyxa, KOTOpas NPAMO NPONopP-
uroHansHa ero obvemy u obpatHo npo-
nopuMoHanbHa 3hhEKTUBHOMY AUamMeTpy
anddysopa B 4eTeepTon creneHu (1]

C.=1,14V,/D°, 1.

M3 3Ton 3aBUCKMMOCTW CREeayeT, uTo
rubkocTe eo3nyxa B Honbwen
CTENSHKW 3aBMCKT OT anameTtpa
anddysopa, 4em o1 obvema
Awmka, No3ITOMY YMEHbLUEHWE
avameTtpa gwddysopa caso-
€HHOW FONOBKKM OTHOCUTENLHO
ABYX OONHOYHbIX CYLLECTEEHHO
noebiwaer C,. Henb3asa cuyu-
Tartb, 4TO IKBUBANEHTHLIA Ana-
METP COBOEHHLIX MONOBOK B
[Ba pa3a meHbuwe AByX oau-

NeHUa 3aHKUMaT onpegeneHHuln obbvem,
KOTOPLIA HeoBxoanmo npubaenaTte k pac-
CHMTaHHOMY 0ObeMy almka. Makcumans-
HOE Ka4YeCTBO 3BY4aHWS [OCTUraeTcs npu
YCTaHOBKE CABOEHHLIX MONOBOK B (DAa30uUH-
sepTop. Ana 6onee paumoHanLHOro wc-
nons3oeaHva obbema Aawwvka AC astopom
pa3paboraHa esicokokaqecteenHan AC (8]
C Npumerednenm HY yana, 3awmuieHHoro
aBTOpPCKMM ceugeTenscTeom [9]. Takxe
PEKOMEHAYIOTCH BapwWaHTel YCTAHOBKMW
COBOEHHbIX FONOBOK, MNPUWEEOEHHLIE Ha
puc. 5. BoixoaHsie oTBepCTUA MOryT BbiTh
KPYrnein, OBaNkHEIMW WKW NPAMOYTONb-

HOYHbIX. NepecyeT HYXHO Bec-
TV yeped 3adPexTnBHyO nno-
waaes andPy30pos, T. €. IKEN-
BANEHTHBIN avameTp ABYyX
OLOWHOYHbIX roNoBok ByneT pasex

255 200 = 1D%W/4.

Wa atoro cneayet: D, = 1,410, 0.

JddexTueHun auametp auddysopa
COBOEHHEIX TONOBOK MeHbwe 8 1,41 pa3a
No CPaBHEHWKD C 3KBUBANEHTHEIM 3ddex-
TUEHBIM OWaAMETPOM [ABYX OAWHOYHbIX
rONOBGK.

ObbMHO Ana pacueta obbema Awvka
AC NPUMEHSIOT NPOBEPOYMHBLIA ALUWK, HO
aTo He ecerna yaobHo u Tpebyet gonon-
HUTENBHBIX 3aTpaTt Tpyoa v matepwanos
Npoue, vcxogs U3 NapameTpos ronoeck,
noanexalmnx CABanBaHuK, U Xenaemoro
pe3ynsiarta, 3anath HOBYHO 4acToTy OC-
HOBHOrO peacHaHca f,.., W onpepenuTs
obbem awmka no Gopmyne

Puc. 5

raep — NNOTHOCTL BO3ayxa (1.2 kr/m’); c —
CKOPOCTb 3Byka B Boaayxe (344 m/c); f, —
4acToTa OCHOBHOrO Pe30HaHca ronosku
(Tu): S, .o — 3ddexkTreHas nnowane
ovbdysopa (M) M, — macca noasuxHon
CUCTEMBI TONDBKW (Kr).

Ecnu Auwmk okaxerca bonolie xenae-
MOro, Torga NpuaeTca eulbpaTte HECKONE-
ko Bblwe f,... v nepecuutate obbem
Awmka. Mo kpanHen mepe, 3To MeHee Tpy-
NOEMKO, YEM W3TOTOBNEHWE NPOBEPOYHO-
ro Awuka.

3ra popmyna Takxe NOKasLIBaeT, 4To
obbem awmka AC CO CABOEHHLIMI IONOB-
Kamuy IHAYWUTENBHO MEHbLUE TpaawuwmoH-
HOro BapwaHTa, Tak kak addexkTusHan
nnowane puddysopa B Aea pasa MeHbLIe,
a macca NoaBuXHOW CUCTeMbl B [1Ba pa3a
Bonbwe.

B 3aknioueHne cnegyet OTMETWTE, YTO
BCE W3BECTHLIE METOAMKKM pacyeTos AC. ¢
YHETOM NPUEBEAEHHLIX BhILLE WU3MEHEHWIA
napamMeTpos, NPUrogHb! ANS KOHCTPYWPO-
BaHua AC CO CABOEHHbLIMKW FONOBKAaMW
BCEX TWMNOB (OTKPbLITIN AWK, da3zonHBep-
Top, nabupwHTt, ¢ pynopom, NAC v T n.).
Mpu koHCTpyWpoBaHun AC CO CABOEHHbI-
MKW TONoOBKaMIK HEOﬁXUﬂHMO YYUTBIBAThL,
4TO FONOBKW BMECTE C 3NEMEHTAMMN KPEr-

HbIMW, OTEPBITEIMKW MK 33KPBITEIMK OeK0-
patueHeIMU peweTkamu. B kadectee ma-
Tepuana Ona AWUWKOB pekoMeHayeTcs
npumenate OCM. kotopas Gonee noctyn-
Ha K HEe W3OaeT Npu3sykose, kak daHepa
nnw1 nocka. yHHTbIBaﬂ. HTO BHYTPEHHAR
ronogra pemMneupyeT oTPaxXeHHbIe 38yKO-
BLI€ BOMHbI BHYTpW filumka [6], 3Bykono-
rAOWAI0WEEe NOKPLITUE BHYTPEHHWX CTe-
HOK MOXHO HE NPUMEHATb.

Bce BapuaHThl akycTu4eckoro odopm-
NeHua Ha puc. 5 NnpeaycmaTtpusaoT CBA3b
C BHELWWHMM BO3AYWHLIM NDOCTPAHCTBOM
4Yepes HekoTopoe nogobue pynopa, koTo-
pbiiA yny4waeT corfacosanve BbiCOKOro
MEXaHWYECKOra CONpOTUBNEHWA 3NEKT-
POMEXEHUYECKOW CUCTEMbI CABOEHHbIX
OWMHAMWYECKWX rONOBOK C HU3KMM CONpo-
TUBNEHWUEM W3NYYEHWUS. 4TO AONONHW-
TENBHO NOBEBILWAET Ka4YecTBO 3ByYaHWus
AC.
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Ha 6M14Nn

O. NNATOHOB, r. Mepmb

AByxTakTHbINi BbIXOQHOH Kackaj CTepeoycunuTens ornnyaercs
Mcrnone30BaHWeM B Henu xkatogqos obujero reHeparopa roka Ha MUK-
pocxeme, 6narogaps koropomy u obecneynpaercs napagasHoe
ynpasneuune nenwtogamu 6M14[1. Beibopom koagppuumeHTa TpaHc-
dopmaynn conpoTMBNEHUs HarpPy3ku MOXHO B HEKOTOPOMW CTeneHu
M3MEHATb MaKCUManbHylO0 BbIXO4HYI0 MOLWHOCTE ycunautens A[Ans
n1060#t aKycTUYECKOIi CUCTEMBbI YYBCTBUTENLHOCTLIO He meHee 90 ab.

BYXKackagHelil yCUNMTENt MOLLHOCTH

NOCTPOEH C ABYXTAKTHBIM BbIXOAHLIM
Kackagom nNo YNLTPanMHEMHOW CXeme
(puc. 1). Younutens umeet nee ocobeH-
HOCTH — OTCYTCTBWE OTAENLHOrO Ga3ouH-
BEpPTOpa WU Hanu4ue cTabunu3anposaHHOro
MCTOYHWKA TOKa B UEenW Katogos namn
[BYXTAKTHOrO Kackana.

Moew npumeHeHns MCTOYHKMKE TOKa B
BbIXOQHOM KaCKafe NnopexkomeHaosan mMHe
NEPMCKNIA KOHCTPYKTOP paguoannapary-
pbl O. U. KaTtaes.

TexHnvyeckue xapaKTepucTUKu

Monoca paboumx 4actor (No

ypoeHio -3 ab). My .. ... ..25...22000
HomMuHaneHasa Beix0AHaA MOLLL-

HOCTb (Ha Harpyake 8 Om),

BT e R ol e 3
MakcumancHas BbIXOAHAA
MOWHOCTE, BT . ... ...... R -

HomuHaneHoe conpoTtuene-
HUe Harpyakn, Om ... ... ... ... 8

Pexu1m BbIXOQHOMO Kackaaa Ha NeHTo-
pax 6MN14N: HanpsxeHwe Ha avope U, =
=250 B: Tok noxos B uenv katoaa b = 60 mA.

Mepesin kackan ycunutens cobpaH Ha
nsonHom Tpuopae BH3M. Slamna ata npw
CPEeAHUX 3HAYEHUAX KPYTU3HBI U KO3h K-
UMEHTa YCUNEHWUA UMEET HEMAaNOBaXHYH
Ons cTepeothoHNYECKUX YCUNUTENEN 0CO-
BGEHHOCTE — CHMMETPUYHYIC LOKONEBKY.
MoaTtomy kackagbl Nesoro U Npasoro
KaHaNoB MOXHO BbINONHWTL COBEPLUEHHO
CUMMETPDUYHEIMI KaK NPK HABECHOM, Tak K
NPW NEYaTHO MOHTaXe.

CurHan ¢ pervnsTopoB rpOMKICTH (Ne-
pemeHHble peancTopel R1.1 1 R1.2) B kax-
[OM KaHane 4epes pasaenurensHeIn KoH-
[eHCatop NoOAAeTCA Ha CEeTKY TpUOoaa nam-
nbt VL1, YCunewHein curHan ¢ pesucropa
Harpyskw BB (R7) yepes koHgeHcatop C5

(CB) nocTynaeT Ha ynpasnsioLlylo CeTky
OOHONM 13 BeIXOAHBIX namn VL2 w VL3
(3neck 1 ganee ykasaHbl 3NEMEHTEI NULLib
NPaBoro kaHana — BEpPXHEro no Cxeme).
Ynpasnswowas cetka namnel VL3 coegum-
HEeHa ¢ 06LWMM NPOBOAOM, NO3TOMY nam-
nel BO36yxaanTes B npoTreodase 3a cyeT
KaToOHOW CBA3M W BLICOKOr0 BHYTDEHHEro
CONPOTWBNEHWA WCTOYHUKE TOKa.

WCTOYHMK TOKA BLINONHEH HA cTabunu-
3atope Hanpsaxexun KP142EH5B (5 B).
Bxopn crabunuaaropa NOOKNKYEH K BbIBO-
[am KaTOOoB namn, a Kk ero BeiXony noa-
KnioYeH Toxko3apawowmit peanctop R11.
MNpW HOMKHANE 3TOrO pe3ncTopa. PaBHOM
43—47 Om, CyMmapHbIi TOK KaToA08 06e-
ux namn ycraHaenueaetcsa okono 120 mA,
7. e. no 60 MA Ha kaxayw. flamner pexo-
meHayeTcs noaobparts mMakCumansbHO
oouHakoeble no Toky. Mo Takon cxeme (C
WCTOYHMKAMK TOKa B katofax) beino coe-
NaHO HECKONBLKO YCWIWUTENEW Ha namnax
6M14N. Namnsl NpKY MaKeTUPOBAHWK KOH-
cTpykummn pabotanu cTabunbHO Npw aHoan-
Hom Hanpaxewun U, = 370 B un Toke
1, =60 MA. MNpn 3TKX Xe 3HAYEeHUAX Hanpa-
»eHua 1 Toka U, u |, Ho Ge3 ucTovHuka
TOKa (C (WKCUMPOBAHHBIM CMELLEHUEM),
cpasy HauuHancAa pasorpes aHoaos. lNoc-
ne 3TKX 3KCNEePUMEHTOB B meTanne Bwin
caenaH yeunutents No ABRYXTakTHOW Cxeme
Ha 6M14MN npwu U, = 305 B u |, = 60 MA, kak
BaApWaHT ONUCEIBAEMOro 3gece. Npumene-
HWE UCTOYHWMKA TOKA NO3IBONUNO YNYHWNTE
NUHEWNHOCTE YAaCTOTHOW XapakTepucTukun
ycunurens.

3nepreTudeckuid 3anac 6noka NnuTaHua
NO3BCAWA NPYMEHWUTL B YCUNNTENE 3NEKT-
POHHO-CBETOBLIE MHAVKATOPB! YPOBHS Ha-

7} RI7
6‘9% —II—‘cm 39 R24 VL6
750K 6E11  C20
/‘;‘f{Z 7l |9 47 MHX
. x4008
g \ HiH
=
s R26 22K
LY =1
73
VL1 6H3N
I
VLZ-VLS 61141 '?Z’
~638
Sl V12 RI3 10K
\.' Bt
- - 2 C15-C17 SA1
f§ V1-vD4 f18
_||_ I S CI1-C14 150 Mix400 B ~2208
x 3 C15-C17 100MKx 4008
DA1,DAZ R7 [I]%Q 2 .
KP1#2EH58  220kL) Q R20
24K
b £7-¢10 R21 A
c4 R9 47 MKX400 B 66x L1 P
272 MKX Vs
x4008 | 5K 4482 o
E S LGP
07 C8 R16 39
Puc. 1 fr . AL




nyc ot GecnepebonHoro MCTo4YHKU-
K& NUTAHWA KOMNBIOTepa (puc. 2)

Bce OCHOBHEIE y3nbl yCUNMTENS
cobpaHel Ha YeTeipex neqatHbix
nnatax w2  &donerMpoBaHHOND
CTeknoTekcTonuMTa — nNnata yow-
nUTeNns, NNaTa UCTOUHWKE aHONHO-
M HANPRAXEeHWA. NNata pPerynato
pa YPOBHA C AETEKTOPAMU MHOW-
KATopOoB U NNata Camny MHOWKaTo
POB (packnaaxa y3noe v 6nokos Ha
doto puc. 3) Bce nnatel imenT
NPOCTENLUMI PUCYHOK NPOBOOHN
KOB W13 d’)(];‘lbriﬂ. ero MOoXxHO Bripe-
3aTh CTANbHbBIM P233K0M, W3roToB-

npsxkeHua 6E1M — VL6 w VL7, Hanu-ne
3TUX OBYX ZIenedblx 'TNaszkos’ "oxueano’
nepenHIo NaHens yewinuiens  Nomyino
KOHTPONS yPOBHA CUMHana ycunuiens, no
HIM TAKXE MOXHO cyauTb o paboTocno-
cobrocTi Gnoka nutadma. Uene, cocroa-
wana w3 peauctopong R1E, R19 pwopos
VD1, VD2, BeinonHAET GyHELMN DEMYNRTO-
pa ypoBHA 1 peTerTopa orubanwen, a ane-
meHTel C18 R22 onpenensiut Bpems BOC-
CTEHOBNEHWS YyYBCTBUTENBHOCTH WHOLkA-
Topa Y3en ui atvx getanen cobpan Ha oT-
AeNeHON HeGOoNLWOK NNATEe. KOTOPan yoTa-
HOBNEHZ HA OCHOBHOW NAATe yeunuTend

B younutene vCnonb3nBads TONbKO
rOTOBLIE MOTOYHLIE W3Nenua OT ObiTOBOL
Tenepagnoannapatypel, CeTeson TpaHc-
dopmartop TC-160 v ppoccens — OT Yep-
HO-6enoro Teneeusopa "Peropn-3127 unun
Apyroro nogobHoro. BexoaHeie Tpadc-
dopmarTopel OT pagrono “Ypan-114°

Mpw ux OTCYTCTEWI MOXHO MArOTOEWTL
BbIXOAHbLIE TRAHCPOPMATOPL CAMOCTOR-
TENLHO Ha BPOHEBOM WMNK BUTOM pa3pes-
HOM MarHUTONPOBOAE CEYEHNEM NPUMED-
HO 4.5 cm . VMHAYKTUBHOCTE MNEPBUHHON
0bmoTkM — He medee 30 Th. [lna camo-
CTOATENLHOW HAMOTKKM BbIXOOHOMO TPaHC
dopmaTopa None3Hsl cneayrwme ceene-
Hus. [epeoil Ha KaTywky HamaTtwelBawoT
4acTb BTOPYYHOW OBMOTEW 20 BuTKOB
npoeoga N3B-1 0.5 zarem nocne cnos
u3onaumit kabensHou OyMaron HamaTbl-
BAKOT NEPBUuHYID 0BMOTRY NPOBOAOM
N3B-1 0,112 c ateonarm ot 1280 BuTkOS,
nanee ot 1590, 1900 BUTKOB, NOCNE 3TOMO
ewe nobaenawot 1280 sutkoe. Mocne npo-
KNAaKW W30NauUMi HaMaTblBaT ETOPYIO
YacTe BTOpMHHON 00MOTKI — 37 BUTKOB
N3B-1 0.5 Koadpdguuwent tpaHcdopma-
umm — 00175

OcTanbHee ASTaNU Takxe MoryT BeiTe
NO3aMMCTBOBAHEI M3 CTapbix TENEBW3O0-
poe — peauctopel MIT, koHgeHCaTope!
EMT, MBEM w ap. OpHAaKO OKCUOHBIE KOH-
AeHcatopsl uenecoobpasHo ycTaHaenm-
BaTh HOBbLIE OTEHECTBEHHLIE UM MMNOPT-
Hble, Hanpumep. duptast JAMICON

Teneps nopgpofHee © KOHCTPYKUWK
yeunutens

OH vmeeT He coBCem ODBINHYIO KOH-
CTPYKUMWID, B KOTOPOW WCNONL30BaH rOp-

Puc. 5

NEHHBIM W3 NONOTHA HOXOBKW NO MEeTanny

Mnarta ycunurena nokazaxa Ha puc. 4.
C BepxHen CTOPOHLI YCTAHOBNEHLI NAHENN
narmn VL1—VL5. konpencatopel C7—C10,
a Tavxe nnara perynatopa YyBCcTBUTENb-
HOCTW W AeTeKTOpa uHarkaTopoe Bonk-
WWHCTEO *e AeTanei Ha OCHOBHOW Nnarte
PAIMELWAT CO CTOPOHLI NEYATHOrO MOH-
Taxa 470 NO3BONAET WX NEKO 3aMEHATH,
ecnu 310 notpebyeTca. Murpocxemsl cTa-
ounuaatopoe KP142EH5B metannuuec-
KWt DNEHUEM NPUNEAHBI HENOCPEACTEEH-
HO K ONbLre MUHYCOBOW LUMHBL NUTAHNA
4TO oHecneyneaeT QoNONHUTENBHBIN TEMn-
nooTeoq
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O MoHTaxe uenw Hakana namn. OavH 13

BeIBOOOE NOpOrpesatenen katoga namn |

coeavHeH ¢ oByM NPoBOAOM. 8 OT OPYro-
ro uenb NPONOXeHa OOWHOYHBIM MEOHbIM
npoeogom auameTtpom 0,9—1 1M B BUHK-
NOBOM M3onauuK Ha paccTosrui 30...40 mm
QT Nnatel; B 3TOM cny4ae npobnem ¢ ¢o-
HOM B YCUNMTENE HE BO3HWKANO.

B TeinoBOW 4acTy kKopnyca yCTaHoBNeH
Tparnchopmarop TC-160, Hag HWUM Haxo-
OUTCA nnata BuINpaMuTens w dunetpa
aHOOHOro HanpsxeHun (puc. 5)

B nepenHen nasenu kopnyca Nnpoceep-
NEHO HECKONLKO HOBLIX OTBEPCTUW — NOA
WHOMKATOPBI W PErYNATOPLI FPOMKOCTH,
KOTOPLIE YCTAHOBNEHE! C BHYTPEHHEW CTO-

POHBI, TAKXKE Tam HAXOOWTCH CETEBOW Bbl-

Kn4artens

Puc. 6

Ana npuaaHua KOHCTPYKUMK KECTKO-
CTHM NepenHas W 3a0HAR CTEHKW LWaccu
CTAHYTE Mexay COBOM CTanbHLIM CTepPX-
HEeM OMameTpom 12 MM, B TOpUax KOTOpo-
ro NPOCEepneHsl OTBEPCTUA W Hape3aHa
peasba M4. B kpeilike kopnyca, B ee Bepx-
HEW 4acTW NPOCBEPNeHO HeCKONLKO Ae-
CATKOB OTBEPCTWIA Hag namnamw 61400
A9 OTTOKa pasorpeToro sosayxa. B 6oko-
BbiX CTEHKax 3TOW kpblwkwn, BOAM3KM OT
namil Bblpe3aHbl NPAMOYTONbHBIE OTBER-
CTWA. B KOTOPbLIE U3HYTPW BKNEEHLI CUIW-
KOHOBbIM TEPMETHUKOM TOHWPOBAHHLIE
crexkna.

Ha 3agHei naHenn ycwnutens (puc. 6)
HaxOAsTCH KONOAKa CeTEeBOro pa3bema C
npenoxpaHuTenem. rHe3aa Bxoaa v Beixo-
0a. NHe3na exonoB yocunutensa (“Twnena-
Hbl") YyCTAHOBNEHBI Yepe3 W30aupylowme
NPOKNAOKK 1 HE MMEKDT NPAMOro KOHTaKTa
C KOpNycoMm ycunutens. Kopnyca "Tionb-
naHoe" coeanHeHbl C MUHYCOBbIM (06LLMM
NPOBOAOM) NNATEI YCUNWUTENA WU KOPNYCOM
YCUNUTENS Yepe3 ONAeTKY 3KPaHnpyowe-
ro kabens.

Kopnyc ycwnutens u nepeaHas naHens
OKpaweHs! TPemA CNosMK asTomobunb-
HOW 3Manu Tuna “metannnk” U3 aspo3ons-
HOW YNakoBKW.

Pepaxiop — A Cokonos, rpaguka — K0 Aunpees,
¢oro — asropa

Npourpsieatens auckos CD-DA
C ANCTAHLUMWOHHbIM ynpas/ieHUnem

M cTepeoycunurenem
A. MABJIOB, r. MupHsiii ApxaHreibCckoi 06:1.

Mpumenns MHTErpanbHele MHUKPOCXEMbl, UCMOo/b30BaBWINECs B
BhIIEAWEN W3 3IKcnayaTtauwu Teneannapatype, asTtopy yAanocsh
caenats U3 ycTapesuwero npusoga OT KOMNbIOTEepa Nponrpeisaresb
komnaxkrT-guckose CD Audio ¢ BCTpoeHHbIM cTepeoycwuiautenemMm u
ANCTAHUWUOHHBIM YNpaBneHuemM OT nynbTa ANCTaHUMOHHOro ynpas-
neHus tenesnsopom YCLT 4eTBepToro NnoKoneHus.

HOMMM WM3BECTHO, YTO BNoK KOMNbLIO-

TepHOro NpPWeoaa KOMMNaKT-AWCKOB
moxeT ceoboaHo BOCNPOU3BOANTE ONCKW
c ayauozanucamu (CD-DA) 1 BHe komMbio-
Tepa; 370 CBOWCTBO W B3ATO 3a OCHOBY
npennaraemoro ycTponcTea.

Ynpaenenne ecemu GQYHKUMAMK NPo-
WrPLIBATENA KaK CaMOCTOATENbHOMO yCT-
DOMCTEA PEanU3yeTca C NOMOLLBID NyNLTa
ANCTaHUWOHHOrQ ynpaesnexsns. Y mMHormx
OT CTapon TeneannapaTtypbl OCTanuchb
NyNbThl OUCTAHUWOHHOMO YNPasneHus, B
KOTOPbIX WMCMONL30BANUCH OTEYECTBEH-
HBIE MWUKPOCXEMEL. Takon NynbT K OKazan-
CHA KCTaT ANA NOCTaBNEeHHOW UEenu.

doTonpremHuk ponxeH obecneyu-
BaTh AEKOOAWPOBAHWE CUIHANOE OT WC-
noneayemoro NAY. [na atoi uenw npu-
roansl NAY 0T pApa oTeyecTBeHHbIX TEne-
BU30POE, MMELWWMX AUCTaHUWOHHOE yn-
paBnenure ¢ cuctemown komawg RC-5
(PHILIPS). Mpw 3aTpyoHeHuAx B NOWCKE
NoOOXOORAWErc NynbTa MOXET 0KasaTb
NOMOLLb KHUFA O NYNbTax ANCTaHUMOHHO-
ro ynpasnenua [1].

MpuHUMNManeHas cxema yCcTpoucTea
npueegena Ha pyc. 1. Konoswle Nnocuinkw
NPHHUMAKITCH GOTONPUEMHUKOM Al C MH-
TerpansHelM npeaycunuTenem, BuiNon-
HEeHHbIM Ha mMukpocxeme K1056YM1 wnn
ee umnopTHoM ananore TBA2800 (cxema
yana Al Ha puc. 2), 1 3atem NOCTynawT Ha
Dewwdpatop komana DD 1 cuctemer 1Y B
HEM NOCNEeNOEaTeNnbHOCTh WMNYNLCOB
npeobpa3syeTcs 8 NOCNENOBATENbHbLIN
12-pa3papHblia kop, (cnoeo). MNepebian BuT
NPUHWUMAaeMoro Cnosa BCeraa COOTBETCT-
syer nor. 1. ganee cnenywT HeToipe tuta
agpeca v wects butoe komanael. MNocnea-
HUA BUT Kaxaoro cnoea — Takxe nor. 1.
OnuteneHoCTb Kaxaoro Burta pasHa YeTsl-
pem CuHxpoumnynecam no 14..15 mkc.
Npeobpa3osanHbIA KOA WCNONL3YETCA
ana paboTei y3NoB mMukpocxemel. Beisog
18 3TOM MUKPOCXEMbI NOACOEOMHEH K
HUCTOMHUKY MUTaHKWA, NO3TOMY I'lpHEMHl‘II(
NPUHKUMAaET KOManObl, Nepefasaemble C
anpecom 16, aHanoroBLIe BbIXOAL! YNpas-
NATCR Komasaamu ¢ agpecom 14 [1].

C soixopoe gewwdpartopa CuUrHans,
COOTBETCTBYIOLME NEPEKNIOHEHWIO NPOo-

| rpamm TB (no wexopHow dyHkumu 1Y),
| nocTynaloT Ha BXOAbl AemynbTuNnekcopa

W fanee Ha KNi4YK, BeIXOOL! KOTOPLIX NOA-
nasHel napannensHo kKHonkam Ha 6Gnoke

| npueoaa. B 3aBMCMMOCTM OT HaxaTtoi
 kHoNku MNAY v npoucxoamt ynpasneHue

pexumMamu NpUBoaa.

B Gnoke perynvpoBok rpoMKOCTH W
Tembpa no HY 1 BY, a takxe Ganaxca atu
GYHKUMW PETYNUPYIOTCR NOCPeaCTEOM

aHanoroson mukpocxemsl DA, ynpas-
nAeMoi yepes TpaHauMcTopel VT1—VT4 ot
yeteipex LLAM. koTopeie pacnonoxeHsl B
pewundparope komana DD1 (Beieons 2—
5). RC-bunbTpel B uenax ynpasneHns
WCKNIOYAIoT WENYKU pEerynupoBaHua OT
LLAMN. C euixona Bnoka perynupoBok cTe-
PEOMOHUYECKME CUIHANLI NOCTYNAaKT Ha
HWU3KOYACTOTHEIE YCHMNUTENW MOLWHOCTH
a panee Ha rpoMKOrOBOpWTENW O0CTa-
TOMHOW YYBCTBUTENBHOCTW (HE MEHEe
90 pE&/BTt Mm).

BAok NuTaHis — TpaHChOpMaTOpPHLIA
Ha [O0CTATOMHYK) MOWHOCTE. MHOM uc-
nonk3oeancs nNpuveog knacca Hi-Fi, Ha
KOTOPOM WMEIOTCA KHONKKM NEPEemMOoTKM
enepea. Hasan, NPowrpoiBaHve. cTon n
KHOMKa 3arpy3kn aucka, noatomy Oweinm
WCNONB30BAKKI TONLKO HEKOTODBIE BbIXO-
Obi Mukpocxemel DD2. B 3aBuckmocTh ot
WIMEKWWXCA BO3MOXHOCTEW Mpusoga
kenaemoiin Habop KOMaHL MOXHO W
NIMEHRTD

Bnaropaps WWPOKOMY WCNONbIOBA-
HWIO MWUKDOCXEM YCTPOKWCTBO B HANAXKWEA-
HWUW HE HYX0aeTcH

Bce panuopeTand Wpoko AOCTYMHEI,
MX MOXHO 3amernTe Bnuxanwumm ana-
noramn: Hanpumep., MUKDOCXEMY
K1506XJ12 — na KC1566XN2, IRT31261,
SAA1251 Perne K1 — nwboe cpepHei
MOLLHOCTH Ha8 Hanpsxenne 9 B, wanpw-
wmep. PAC22 ucnonHexun PO4.523 023-05
unu P®4 523.023-11

BmecTo mukpocxembl K1056YMN1 mox-
HO NPUMEHUTE MIMNopTHYK TBAZ2B00 c
YH4ETOM TOr0, 470 y Hee He 16, a 14 BwiBo-
noe Haawauewwe BpiBogoE 10— 16 mukpo-
cxemul K1056YM1 ananorvyHo HOMEpara
euisonos 8—14 y TBA2800 cooteetcr-
BEHHO. [103TOMY B rOTOBYIO NNATY MUKDO-
CXEeMy MOKHO YCTaHOBUTE, HE MCNONL3YA
KOHTAKTHBIE NNOWAanK noa eoeoas 8 n 9
mukpocxembl K1056YM1. kak 6el 0bpesas
Wx. HYBCTBUTENBHOCTE (POTONPUEMHMER W
YCTOMYMBOCTL K WYMaM MOXHO M3MEHATE
BLIBOPONM B LWMPOKWUX Npeaenax ConpoTue-
nerHua peanctopa R2 (B cxeme Ha puc. 2).
Brnpo4em. MOxHO Mcnons3oeaTs 1 Honee
COBpPEeMEHHBIE MMKDOCXEMH-(DO‘I'OHDVIGM‘
HUKKW COBMELLEHHLIE C cpomnmonamn oT
MMNOPTHBIX TENEBWU30POE WK BUAEOMAr-
HUTOGOHOB Y3en doTonpuemuHuka gon-
*eH ObiTe 3aWMEeH OT 3NeKTPUHECKNX
HABOAOK 1 NOMEX IKPaHOM

Ceteson TpaHchopMaTop — Ha MOLL-
HOCTL Harpyskm 30...40 BT npu Hanpaxe-
HIWM Ha BTOpMYHOW obmoTke 12..13 B. B
KAYeCTBE HEro MOXHO WMCNO/©208i7e W
TpaHchopmaTop ANA ranoreH oh siakine
Kak aTo caenaxo e [2].
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KOHCTRYKTWBHOE WCNONHEHWE YCT-
C1 47 MKX108 R1 22K POWCTBA MOXET GbiTh Pa3NUYHBIM,
i ' — 5= +/Zf Hanpumep, 8 CTaHAAPTHLIX paamepax
_L MUHW-KOMINEKCa NPU BEPTUKANBHOM r
I Vo1 PACNONOXEHUA OCHOBHbLIX  Y3N0OB: TOBAPBI — NOYTOU!
DAT ﬂ!056yﬁf Keu07™ ceepxy — cobcTeeHHO cam Bnok npw- Nyuywnin  ewibop papuopetanei,
\}A BOAA KOMNAKT-AWCKOB, HWXE — Bnok 3anyacTein AnA pemoHTa. paguonobn-
ZD J + OUT.’ oewndgpatopa c yCUnuTenamum, a ewle Tensckx Habopos... Hoswiwt karanor
HWxe — Bnok nutadus. QoTonpuem- “ANEKTPOHLWWMK" 2010 roga. Katanor
BL1 15 ;'N2 HIK PA2MELLIEH Ha NEPeAHER NaHenu TOBAPOB ONA BCEX OTPpacnen NpoMbIL-
INT £z 1500 nenHoctm  — 150 py6. Kartanor
PAZES GUTZ NUTEPATYPA “PaauoToBapbl — nouToi” + CD ebi-
& ceinaeTcs 8 Bawem koHBepTE C mMapka-
J’NJ J OGFMH 1. Pemesanues U. A., Auwokosec- M Ha 25 pybnen! Kartanor papowo-
1 DU,F % k1 A. B. NynsTel AUCTaHUMOHHOMO yNpas- Habopos (A4 104 cTp.) — 75 pyb. 6e3
——IGND I3 100k nenws Ans ObITOBOM annapartypsl. — M. y4erTa noYTOoBLIX PACX0O08.
2 G ST MAPK NPWUHT & NABMWLLEP, 1999. 107113, r. Mockea, a/a 10
Stonol | or 12— 06y, © 110-113 Ten. (495) 543-47-96,
[ oy I : 2 Hewaee W. Bnok nuTania Ha OCHOBE 8 (985) 366-87-86.
2 2MKXIE B MOHWXAOLEro TPaHChOPMaTOpPa ranorex- WMHTEpHET-Marasus:
e ! Helx namn. — Pagwo, 2008, Ne 12, ¢ 28, 29. WWW.DESSY.RU
- = E-mail: post@dessy.ru
Puc. 2 Pegaktop — A Cokonos, rpagwka — K Anapees

-J

WINHX3LOMAEE

S0-£8-809 'vaL

ni*o|peI@}NsSuos (1Inaoduog
ni"oIpEIG|IEW MaLeLd wandy

0102 ‘G 5N Ouivd



@ HOBOCTU BELLAHUA

n. MUXAWI0B (RV3ACC), r. Mockea

S Npuem craten: mail@radio.ru
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Bonpoce!: consult@radio.ru

PAAVOBELUAHUE
POCCHSA

MOCKBA. BpemeHHOe W 4acToTHOE
pacnucanue Pycckon cnyxbel PIPK
"Tonoc Paccun™ Ha neTHuin nepwop, 20101
8 dhopmare BPEMA (UTC)—HACTOTHI (8
klMu)—HAMNPABNEHWE BELLWAHWA:

00.00—01.00—7285—E, 7270, 7285—
LLAm;

01.00—03.00—7285—E, 7270, 7285—
UAm, 15585, 15735 (DRM)—A3, 648, 972,
1503—BuCB, CAs;

03.00—04.00—648—buCB,
1377— K;

04.00—05.00—630, 693, 1431—FE;

05.00—-06.00—630, 693, 1431—E,
972—CA3, 17495—A-H3,

06.00—07.00—630, 693, 999, 1431—E,
999—YuM, 648, 972—CAz, 17495—A-H3,

07.00—08.00—630, 693, 999. 1431—
E, 999—YuM, 648—CAz3;

08.00—-09.00—630, 693, 999, 1431,
9850 (DRM)—E, 998—YuM;

09.00—10.00—630, 693, 999 (GyaHu
c 9.30). 1431, 9850 (DRM)—E 999—
YuM, 972—CAa:

10.00—11.00—-993—E, YulM, 972—
CA3, BuCB. 17495—A-H3,;

11.00—-12.00—999—E, YuM, 648,
972— CAs. BuCEB;:

12.00—13.00—-612, 999, 9850(DRM)—
E.999—VYuivl 612, 1143—Een-ban, 1143,
1503, 12030, 9445(DRM)—A3, 1143,
1503—CAz2, 1143, 1503, 13870—BuCB,
12030—AnH3;

13.00—14.00--612, 999, 9750(CRM)—

CAga,

E. 12030—AwH3. 1143, 1251, 1503,
12030—A3, 143, 1251, 1377, 1503,
13870—BuwCB, 1143—Ben, 999—YuM,

612, 1143—Ben-ban, 1143, 1251, 1503—
CA3z, 1377—K;

14.00—15.00—612, 999—E, 648,
1377, 1503, 11985, 13870— BWCB, 612,
1143 —Ben-ban, 999, 11985—YuM, 648,
1503, 9450 (5925)—CA3, 1377—K;

15.00—16.00—1494—E, 1143—ben.
1143, 1494—Ban, 1251, 1503—A3, 1503—
CAz 1089, 1251, 1503—ErCB, 1089—K;

16.00—17.00—999, 1494, 7310—E.
999—VYuM, 1143—Ben, 1143, 1494—ban,
1089, 1170, 1503—BuCB, 1503—A3,
1026. 1503—CAa3, 1089, 1170—K;

17.00—18.00—-650, 999, 1431,
1494—E, 999, 15340—YuM, 1494—Bn,
1503—A3, 1026, 1503, 94600 (5925)—
CAz, 1089, 1170, 1503. 15340—BuCB,
1089, 1170, 15340—K;

18.00—19.00—-630, 999, 1413,
1431, 1434, 7310—E, 1089, 1170, 1503—
BEwCB, 1413— YuM, 1143—Ben, 1143,
1494—Bn. 1503—CAa3, 1026, 1503—CA3,
1089, 1170—K;

19.00—20.00—-1143, 1413, 7310—E,
612—Mck, 1413—YuM, 1143—Ben—bn,
1503—A3—CA3, 1089—K, 1089, 1503—
BEwCB:

20.00—21.00—999—E, YuM, 1143—
Ben—Bn, 1170—BuCB, 1503—CAgs,
1170—K;

Bpema scroay — Becemuproe (UTC).

Bpema MSK = UTC + 4 4(nethnia nepuoa)

21.00—22.00—630, 693, 999, 1323,
1431—E, 612—Mck, 1170—BuCB, 989—
YuM, 1143—Ben, 1170—K;

22.00—23.00—999—E. YuM;

23.00—24.00—7285—E, 7270, 7285—
LLANM.

MpumesaHua.
1. Ycnosrele 0003Ha4YeH1s Hanpaene-
Hus Bewjanua: A-H3 — Ascrpanus un

Hoeas 3enanaws, A3 — A3ua, ben —
Benopyccus, ben-ban — Benopyccus
crpaHel Bantuy, BWCE — BAvxHWEA 1
Cpennumia Boctok, ban — cTpaHel Bantui,
E — Espona, K — Kasras, Mck — Mockea u
Mockoecras o6n., CAz — CpeaHaa Aaus,
YuM — Ykpawna v Mongasws, UAm —
Uentpansqan AmMepura.

2. DRM — gewarne e umnpposom op-
mare

3. YkazawHan 8 ckoGkax yacToTa 3ame-
HAT npegsayilyic ¢ 05.09.2010r.

B Mockee, Ha wacrore 93.6 Mlu,
Havana paboTy HOBas paguocTaHuma
"Komtepcant FM" — npoekt w3pa-
TENLCKOro goma "Komwmepcawt”. Bewa-
Hue B Mockee — ¥pPYrnoCyTUYHOE, Cur-
Han pacnNpocTPaHAEeTCA Ha PACCTORHYIW
Sonee 30 km OT rpaHuy ropoaa. Teop-
SECKWI KONNEKTHE paanocTarumy Byper
LIMPOKO MCTIONL30BATHL PECYPChI N304-
TENLCKOrD [A0Ma, O4HAKC 3TO HE npe-
EpATUT €€ B Paguvoadanor’ raserhl.
MPUBEIMHLIX HOEOCTHHIX EBbINYCKOB &
CEeTKEe BRILAHWMA HEeT — HOBOCTH EbINYC-
KAICTCA 8 3QMP N0 MEPE WX NOCTYNNE-
Hua. [lMomumc [OEnoBLIX HOBOCTEWN,
"Kommepcant FM' npepnarast wHgop-
MauWen 0 NonUTuke, XWaHu obwecTea,
KYNbTYPB!, KMHO M CNOPTA.

JUNEUK 3dpecs  Ha  HacrToTe
90,7 Mlu pabBortaer papuocTtamiea “Nn-
nedk FM™, a na 91,1 MINy Havanoce odwn-
LWanbHOE ESWAHWE NPOrpammM MOCKOB-

cKOW paguocTaHumk  “CepebpaHbiit
oAb
3APYBEYXHbIE CTPAHbI

BONraAPWA. PapwocrtaHuwa "bonra-
pvA” BEUAeT Ha PYCCKOM RA3bIke exe-
nHesHo: 05.00—05.30 — Ha uacToTax
7400, 6200 kl'u; 14.00—15.00 — Ha vac-
Torax 7400, 5900, 1224 «kluy; 14.00—
15.00 — na vacrore 7400 klu: 15.30—
16.00 — Ha uqactote 9400 klu (DRM);
16.00—16.30 1 18.00—19.00 — Ha wac-
totax 7400, 5900 klu; 23.00—24.00 —
Ha 4acrtote 7400 kly.

MNporpamma ans paguomobutenen "DX
MIX NEWS™ Ha pycckom sabike B apwupe:
14.40—15.00 (no cy66oTam) — Ha vacTo-
Tax 1224, 5900, 7400 kl'u; 15.40—16.00
(no cybboram) — wHa wactote 9400 kMuy
(DRM); 16.10—16.30 1 18.40—19.00 (no
cybboram) — Ha vactorax 5900, 7400 kly;
23.40—24.00 (no cy66oTam) — Ha 4acto-
1e 6200 xlu; 03.40—04.00 (no sockpe-
CeHbAM) — Ha vactoTax 1224, 6200,
7400 klu; 05.10—05.30 (N0 BOCKpeceHs-
AM W NOHeOEeNbHUKAamM) — Ha yacToTax
6200, 7400 klu.

BENUKOBPUTAHUA  BpuTtaHcran
pewarensHas kepnopauma “bu—bBu—Cu”
noaTEEpAUNa CAYXK O Tom. 410 B Dopebe
3a cokpawieHe uapepxex ByayT 3akpsiTel
ungposele paguocTadumy "6 Music” w
"Asian Network”.

FEPMAHWSA FPapguoctadums “"He-
meukan Bonwa” Ha pyccrkom f3bike B
acpupe: 00.00—00.58 — nHa wacToTax
11865, 7290. 17865, 693, 1188 «xlu:
01.00—01.58 — wa uvactorax 6095,
9685, 693, 1188 klu, 02.00—03.00 — Ha
yactotax 15450, 693, 1188 klu; 03.00—
03.57 — Ha vacrvotax 15450, 693 klu;
04 00—05.00 — wHa uvacvoTax 5915,
9545, 13780, 693, 1188 «ly; 05.00—
05.30 — wHa wactotax 999, 5915, 9545,
13780 klu; 06.00—07.00, 08.00—09.00,
10.00—11.00, 12.00—13.00 — nHa uvac-
ToTax 693, 1188 ¥lu; 14.00—14.57 — Ha

yactotax 11915, 15410, 15510, 15620,
693, 1188 klu; 15.00—1557 — Ha
sactotax 11915, 15510, 15620, €93,

999, 1188 klu; 16.00—16.57 — Ha vac-
totax 9715, 11915, 15510, 693 klu;
17.00—17 57 — Ha wuactorax 9715,
11915, 13800, 15510 693 klu. 18.00—
18.59 — HawacTtoTax 9715, 9885, 11885,
13800, 999, 693 klu; 19.00—19.05 — Ha
yacrorax 9535. 9715, 9885, 11885,
13800, 693, 1188 klu

Pacnonoxexue CpedHeennHOoBLIX pe-
TpancnaTopoe: 693 klu  — Mockea,
999 «ly — fMpuropuoncne (NpuoHecT-
poene), 1188 wl'y — CawukT-MNeTepdypr

ErMNET Papgwoctaduws "Kawp' Be-
waer Ha pyccrkom f3sike 8 19.00—20.0C
Ha vacTore 6860 «1 (BOIMOKHO HCNONb-
30BaKe ZNLTEPHETUEBHON YaCTOThi —
9280 kly)

WPAH. Pagwoctaruua Tonoc Wonam-
crkon pecnybnuky: Hpan” B 2adupe Ha pyc-
crom aseike: 03.00—03.27 — wa vactoTax
9650, 11925 kly. 05 00—05.27 — Ha
yactoTax 9855, 13750, 151560, 17655 klu.
14.30—15.27 — Ha «acTovax 6145,
7295 9580. 9900 xlu, 17.00—17.57 —
Ha wactortax 3985 7335 «iu; 18.00—
18.57 — Ha usacTtovasx 6140, 7235 klu;
19.30—20.27 — wHa wactotax 23985,
7370 klu

KAHAOA. Pycckas cnyxba paauvo-
crakumm "MexayHaponHoe Kawanckoe
panuo” (RCi) paboTtaer no Takomy pac-
nucaHuio. 14.05—15 04 — wHa uacTtoTe
9515 kly, 15.00—15.29 — Ha 4acToTax
11935, 15325 kly; 16.00—16.29 — Ha
vyactorax 11700. 15325 klMu.

PYMbBIHMUA. PaguocTtaruns "UHtep-
panmo Pymuinuin” (IRRS) B Hactynue-
WemM CEe30HE BELUAeT Ha PYCCKOM A2bIKe:
04.30 — Ha vactotax 5945, 7390 wlu:
13.30 — Ha vactoTax 11835 15140 kly;
15.00 — #a wactorax 7380, 9690 xly

LIBELUMA. Pagnoctanuus “LWeeuws”
Ha PYCCKOM A3LIKE B TEKYLLE: i CE30HE 3BY-
suT e 13.00—13.30 Ha wacToTte 12075 kly;
14.30—15.00 — Ha wactote 11870 «ly
(ansTepHatueHas Yactota — 11550 wlu);
16.30—17.00 — Ha sacrtore 9630 klu;
18.30—19.00 v 19.30—20.00 — wua vac-
ToTax 6065, 1179 kly.

BHMUMAHHWE' ¢ 1 Hoabpa 2010+
WBeACKOE WHOBELIAHWE COBCEeM YXOauT
va acdmpa u Byner pabotate TONBKO B
WHTepHeTe!

Xopowero npuema n 73!

Penaktop

E KapHayxos



ManoMOLWHbIA UMMNYNbCHbIN

MCTOYHUK MUTAHUA
A. OEMAPMA, r. Xapbkos, YkpanHa

B crarbe NnpuBOgNTCS ONUCaHNE NPOCTOro MMMYbLCHOro UCTOYHN-
kxa nutauns (MUI), cobpannoro Ha mukpocxeme IR2153D v npegHa-
3HaYEeHHOro 49 NUTaHUA Harpy3Kku MowHocTsio go 0,4 Br.

ay4HO-TEXHWYECKUIA NpOrpecc He

CTOWT HAa MECTE, Paguo3NEKTPOHHbIE
npuBopel KM  YCTPOWCTEA CTaHOBATCH
MUWHWATIOPHER, TEPAA CBOW 0ObEM W mac-
Cy, YMEHbLWaEeTCR W noTtpebneHve TOKa.
Ons nuTanua HeKoTopblIX YCTROWCTE A0-
CTATOMHO WMETL UCTOYHWUK NMTaHUA MOLUL-
HOCTE He Gonee 400...500 mBT, 2 To n
meHbwe [1]. Bnokw nuTaHWs Ha ocHoBe
HU3IKOYACTOTHBIX NOHMWXAKLUKWMX TPpadHC-
GOopMaTopoB NOCTENEHHO BbITECHRIOTCRA
WKWN. EgnHcTBEHHO, 4TO OCTanNoOCh akTy-
anbHbLIM KU MO Cel OEHb, — FanbBaHW4E-
CKanA Pa3BA3Ka Harpy3kw oT cetu nepe-
MEHHOTO TOKa.

C1 0,68 mr x

Cxema ycTponcTea nokasarHa Ha puc. 1
Ero ocHOBOWM ABNAETCA MUKDOCXEMa
IR2153D [7], koTOpas npepcTaenaeT co-
BGow apaveep CO BCTROEHHLIM FEHEpPAaTo-
poMm. 3Ta MUKpOCXEMa npegHasHaveHa
ONA yNpaeneHa AByMA NoCnenoBaTensHo
COEAVHEHHBLIMI NEPEKNIOHATENBHBIMK MO-
NEBLIMK TPAH3UCTOPaMK 1 NOCTPOEHWSA
MOLLHBIX MMOYNECHBIX Npecbpa3osaTenen
HanpaxeHua BbixooHsie kackagbl opan-
BEpda NOOKGKYEeHB Tak, 4TO NuTaHwe Ha
HWX NOCTYNaeT N2pannensHo, B pesynera-
TE 4ero oHu paboTaloT kak gea NoNymo-
CTOELIX KOMMYTATOPa B npotusodase
MpK NOOKMOYEHMW MMNYALCHOMO TPAaHC-
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MCTO4HMKK nuTaLus, npea-
NOXEHHBLIE paHee Ha cTpaHn- |
uax xypHana "Pagno”. anbo |
136LITOYHLI NO MOLWHOCTK [2],
n1bBO OTHOCUTENBHO CAOXHEI B
NOBTOPEHUK, NOCKONBLKY MHO-
rve UCMbITLIBAT TPYAHOCTH
NpW U3roToBNeHnn TpaHcdop-
MaTopos ¢ uucnom obmoTtok |
6onee neyx, a rem Gonee, ecnu
Heobxonwmo cobniopate da-
3WPOBKY OBMOTOK npw  wx |
BKNOHEHM [3—6]. |

MNpegnaraemens MAN otnm-
HaeTcs TeM, HTO NPOCT B U3ro- |
Toenenuu. MNpu atom obec-

|

Vs 1HIse

F=1/(1,4C3(R3+75 Om)). MNpwu ykasaHHbIx
Ha CXeme HoMMHanax 4acToTa npeobpaso-
BaHwa cocTtaenset okono 70 klu,.

BuixonHele kackagn apavieepa DA1
obecneynBadT BLIXOOHON WMMOYNBCHBIRA
Tok po 200 MA, 4TO [OaeT BO3MOXKHOCTB
NOAKNIOHEHUA NEPBUHHON 0BMOTKM TpaHC-
dopmaTtopa T1 HEeNOCPEeACTBEHHO K BhIXO-
nam mukpocxemsl. lNepemenHoe Hanps-
*eHWe BTOpUYHOM 0BmMOoTKM nocTynaer Ha
BLINPAMUTENL C YABOEHWEM HANPRKEHUS,
cobpaHHbii Ha anopax VDS, VD6 v kox-
nencatopax C4, C5. O Hanu4uun BeIXOOHO-
ro HanpsXeHna CUrHanNW3upyeT CBeTo-
onop HL1.

B WMKMN npumereHol pesuctopsl MIT,
C2-23, ronpercatop C1 tuna K73-17 unu
WMNOPTHBIN, OH A0MXeH ObITs PacCHUTaH Ha
paboTy NP1 NEPEMEHHOM HAMNPSXEHUN HE
menee 400 B, koupencatop C3 — K10-17
unu SMD, ocTancHbIe KOHOEHCATOPbl OK-
CWAOHLIE OTEHECTBEHHOMO MK MMNOPTHOO
npounzeonctea Aduogw 1M4007 moxHo
3amednTb Ha 1N4005, 1N4006 nan mano-
MOLUHBIM AWOOHBIA MOCT, PaCCYMTaHHLIA
Ha pabory B cetw 220 B, Hanpumep
KU407A Ouopaw WoTtkk TN5819 3amenn-
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1 mel #a IN5817, 1N5818 unu Ha
nuoaw cepwn KOS510, KO521,
KAO522, HO B nocnegHem cnyvae
| BLIXOAHOE HaNpPAXEHWE YMEHb-
LWMTCH NprMepHo Ha 1 B. Ceeto-
anon HL1 moxeT Bbite ntoboro
LBETA CBEYEHWA
TpancdopmaTop HamoTaH Ha
MarHUToNpoBoae Tunopaamepa
| R10:6~4 (EPCOS B64290L0038-
NB87) [8] w3 ¢depputa c mar-
HWTHOWM NpoHKMuaemocTso 2200.
MNpumerner nposog N3NWO gmna-
metpom 0,12 mm. MNepeudnyto
0DBMOTKY HaMmaTelBaOT BUTOK K
BUTKY B OfWH PAL — 3TO NpUMep-

NEYVEABT ranbBaHWYECKYo |
Pas3BA3Ky Harpy3kw oT cetu |
NEPEMEHHOr0 TOKa W Belgep- |
HKUEBQET 3aMblKaHMe BblxO0a. K
HeAOCTaTkam MOXHO OTHECTW Manyw
cTabunn3aumio BbIXOAHOTO HaNPAXeHWs,
HO NPWY HEOBXOAMMOCTI 3TOT HeJOoCTaToOK
MOXHO YCTPaHUTL, MPUMEHWE MANOMOLLL-
Hblll MHTErpaneHbiin ctabunuaatop Ha-
npaxeHusa cepun 78Lxx wnw ananorud-
HOW.

TexHu4yeckue xapakTepucTUKn

Hanpsixeruwe nutarwen cetn,
B

S S A v .. 220%10%
Yactota npeoGpa3oeanHus,

4 B L S P R b ¢
BeixogHoe Hanpsxenue, B .. ... .9...10,5
MakcumaneHsli BEIXOOHOW

TOK, MA L e 45

¢dopMaTopa k BLIXOAAM ITHX KACKanos —
HO wn LO (BwBOAB 7 1 5) — nony4aerca
MOCTOBas cxema npeobpasoearens Ha-
NPRAXEHWUA.

MNuTtaeTcs Apaiieep OT CETU NepemeH-
HOMO TOKa 4epe3 racslvii KOHOAEHCaTop
C1, Tokoorpasmymnsawmic peanctop R2 n
BbINpAMWTENL Ha puopax VD1—VD4.
Mynecaumm BEINPAMNEHHOMO HANPAXEHWUA
crnaxusaeT kongencatop C2. Peaucrtop
R1 ofecne4ynBaer paspaOKy KOHOEHCATO-
pa C1 nocne oTKMoNeHWA UCTOHYHWKA M-
Tanusa o1 cetn. Ctabunusauwvs Hanpsxe-
HWS NUTAHWA OCYUWECTBARETCH BCTPOEH-
HbiM cTabunutpoHom Ha 15,6 B. Yacrora
npeobpa3oeanmna 3anaetcs ueneio R3C3,
ee MOXHO onpenennte no Gopmyne

Ho 85 BWTkOB (ponyckaertca
oTknoHenwe *10 Butkos). Ons
NOBLILEHNA HAOEXHOCTH M30NA-

Emrocte OnTumansHas
KoHgeHcarTopa MOLYHOCTL HAarpy3Ku,
C1, mk® mBT
0,33 < 200
0.47 200...300
0.68 300...400

L NePBUYHYI0 0OMOTKY NOKpbiBaoT 2...3
CNOAMK Naka, ANA 3TUX Uenein NpuMeHeH
23p030NLHLIN aBTOMODUNBHBI aKpUNo-
Bolld NaK, KOTOPLIM 0bnagaeTt NoBbIWEHHON
YCTOMYMBOCTEH K armMocdepHsiM 1 mexa-
HWYECKUM BO3AEHCTBNAM. 3aTeM Hamarsl-
BAKOT BTOpWuYHyO 06moTky — 30 BUTKOB,
TaKXe BUTOK K BUTKY B OIMH paAa.
MeuyaTHan nnarta Ans ycTpPoOWCTBa He
paspabaTeieanace. Bce perann pasme-

5
k

-
(o]

JOMV VA S

BUHVLAU MIMHKROLOHU

g1-88-209 ‘uaL

u

mosoduog
waiels waund

nJ'ojpEIGINSUOD
ni‘oipei@ew

0102 ‘'S 5N OUTvd



N
(=)

APAAMNO®

UCTOYHUKU NUTAHUA

Ten. 607-88-18

Npuem cratei: mail@radio.ru
Bonpocsi: consult@radio.ru

PALMO N2 5, 2010

LWEHLI HA MaKeTHOR nevaTHon nnare ¢
NPUMEHEHWEM NPOBOAHOMNO MOHTaXa
(pmc. 2). MNnava pa3melleHa e nnacT-

MaccoBOM  KOPNyce pa3mepamm
603525 mm. B kopnyce Heobxonn-
MO caenatb OTBEPCTWA ANA CBETO-
[MOAA, CeTeBoro W BeIXxOAHOro kabe-

nen.
BoixoaoHan MOWHOCTE WCTOYHMKKA
NUTaHWA 3aBUCUT OT EMKOCTHK racsaLle-

ro koHaeHcatopa C1. B rabnuue yka-
33aHa erp emkKOoCTe ANA pa3nuyHbIx
3HAYEHWW BBIXOOHON MOWHOCTW. Ha-
rPY304HLIE XapakTepucTUKIA UCTOYHW-

ka noka3adsl Ha puc. 3. Ecnu notpeb-
NAEMan Harpy3kon MOLLHOCTb MEHLLUE
oONTUManeHoW, W30bLITOYHAA JHEPrKA

6yaeT MATW HAa Harpes MUKPOCXEMb.
Mocne cbopkwn yCTPOWCTBO B Ha-
CTPOMKE HE HYXA3EeTCA W Cpasy MOXeT

C1=10 68 mkd
Un. B o MK
10*%
=
8 \ \ ']
6 \ \
4
~
C1F 0.33 Mr@
- \
et o)
C1=0.47 me@
Puc. 3 10 20 30 lew ., MA

GbITe WMCNONL30OBAHO ANR NUTAHWA
COOTBETCTBYIOLLEH HArDy3Ku.

e ————

MUHMATIOPHbBIN UMNYJIbCHbIN
UCTOYHUK MTUTAHUNSA
E. MOCKATOB, r. Taranpor PocToBckoi 06:.

I abapuTel Npeanaraemoro MMNYNLCHO-
L ro uctodHuka nutanus (MWN) noseo-
NAOT Pa3MecTUTb ero B CNWYEYHOW KO-
pobke. OT aHanorMyHoro ycTponcTea [1]
atot MMM otnuyaeTca B NEPBYIO O4EpPEnb
TeM, 4TO umeeT B 2,5 paza 6onblyo Mak-
CUMANLHYIO BLIXOAHYIO MOLLHOCTL. Tony-
YMTb Takwe napameTpsl yaanoce Gnaro-
£aps NPUMEHEHWKD CNEUWanu3vpoBaH-
HOI mukpocxemsl TOP200YAI [2, c. 203,
204]. 31a MMKpOCXEemMa COOePXUT BCTPO-
E€HHYK CUCTEMY 3aLLUMTLI OT Neperpesa c
noporom otknoyYeHns 145 °C v uens
Or PaHWYEHWA BEIXOAHOTO TOKA Ha YpOBHE
415...585 mA.

OcHOBHbIE
TEXHUYECKWE XapaKTepPUCTUKHN

Hanpsxerwe nutaowen cetn

nepemeHHoro Toka, B ... .. 230%£15%
YacTorta nuTawuiero Hanps-

MRS, Bl b v wonn 4055400
Yactota npeobpaaceanus,

A e T O o R 100
BeixopHoe Hanpaxenve, B ... ... .. 27
MakcumansHas  MOWHOCTL

Harpy3ku, Bt, He Bonee ... ... .. .. 25
Koadpduument NONE3HOro

nencTemA, % ....... v .u.... .85

MNpuHUMNUaneHan cxema ycTponcTsa
nokasaHa Ha pucyHke. JuoaHbiii MocT
VD1 BuinpsmnseT nepemeHHoe ceTtesoe
Hanpsxexne, a konaeHcatop C2 crnaxu-
BAET NyNbCAUMV BBINPAMNEHHOIO Hanps-
xenuna. Tepmopeazuctop BRK1 ¢ orpuua-
TeNbHbIM TEMNEPATYPHLIM KOahdUuMeH-
TOM COMNPOTUBAEHWA OrpPaHWYMBAET MM-
NynsC 3apaaHoro Toka koHpewcaropa C2,
4YTO NPEeAoTBPaLLAeT BbIXOL W3 CTPOsa av-
ogHoro mocta VD1 8 MOMEHT BKNKOYEHWA
MM B cets. KonageHncatop C1 cHuxaeT
YPOBEHb NOMEX, NOCTYNAKLWMX B CeTh OT
umnynecHoro npeobpasoeatens. Cober-
seHHO npeobpasosarent cobpan Ha MuK-

pocxeme DA1 v nmnynseCHOM TpaHchop-
martope T1. OrpaHuuauTtensHent auoa VD2
3AWNLLAET MUKPOCXEMY OT KMMMYNbCOB
HANPAKEHUA CAMOMHAYELWIA, BO3HWKAKD-
WX Ha nepsuyHon 06mMOoTKe TpaHvcdop-
matopa T1. BocnomoratensHulid Beinparmn-
Tens Ha owope VD3 npepHasHaden ans
obecnevenna NUTaHen CnadoToYHbIX Y3-
noe mukpocxemsl DA, Quon WoTtku VD4
BBINPAMNRET UMNYNIBLCHOE HANPAXEHWE HA
BeIxoaHOM 0BmoTke |l TpaHcdopmaTopa
T1, a koHgeHcarop C4 crinaxusaeT nyfb-
Caury BLINPAMNEHHOMND HANPRKEHWUA,

NUTEPATYPA

1. Heuaes WM. Bnok NWTanue aHTEHHOMN D YOL-
nutens — Panuo, 1994, Ne 3, ¢. 38, 39
2 Mockatos E. YCOBEPUEHC TROBAHABIN

WM 8 cnwsesdon ropobke. — Paano, 2009,
Ne 3, c. 26, 27.
3. Conomun B. Ceteron 8 rabapuiax

"Kpoue® — Panwo, 1999, No 2, c. 37, 44

4. Cupopoeuy 0. Cerepon TanueaHmyec-
kui anement 373", — Pagwo, 2000, Mz 9, ¢. 35,
36.

5. XaBapos A. MunHuaTiopHen Onok nura-
HuA, — Paguo, 2001, Ne 9, c. 43, 50.

6. MockaTtos E., WunynscHbint WM 8 crvyey-
Hoi kopoDre — Paawo, 2005, Ne 6, c. 26, 27

7.1R2153 SELF-OSCILLATING HALF-BRIDGE
DRIVER. — http://www.irf.com/product-info/
datasheets/data/ir2153.pdf.

8. Katanor “"@eppwTel Epcos” CepaeuHukuy
konsuessie. — http://www.ferrite.com.ua/
ferrite_cores/toroids/toroids.html.

Pegartop — ¥ Hewaes, rpaduea — M He

npumennTs auoast 30BQ100, SB3100.
SB5100.

Ans  W3roToBNEHWA  WUMNYNbCHOIO
Tpanccopmatopa T1 NpUMEHEH MarHnTo-
npoeon B18 w3 deppura 2000HM ¢ 3azo-
pom 0,15...0,25 mm. OBmoTra | (160 BuT-
xoB) 1 0bBmoTka Il (21 BUTOK) HAMOTAHLI
npoeopgom M3B-2, MNA3TBM, N3TB-2,
NnaT-200-1 guametrpom 0.1 mm, a Il —
37 BUTKOB Takoro xe nNpoeoga Anamer-
por 0,51 mm. Mexny 0BMOTKaMu Npokna-
OBIBAKIT TPK CNOA TedhNOHOBOWM MNK Mam-
NapoBon nentel. Mukpocxemy Heobxonum-
MO YCTAHOBWTL Ha TENNOOTBOA C NAoWa-
OB NOBEPXHOCTW Okono 26 cm™, npw
3ITOM xenaTeneHo NPpUMEeHKTE Tennonpo-
BOAHYIO NacTy, Hanpumep KNT-8. Tenno-
OTBOA NpeacTaenset cofon anmmMuHmne-
BYHO NnactuHy TonwuHon 0.8 mMm, wupn-
HOW 8 M 1 anunHon 162 MM, KOTopas u3o-
rHyTa u 3akpenneHa no NepumMeTpy nesar-
HOW nnatel. YCTPOWCTEO B HanaxusaHum

XP1 RK1 56
; & VD1
@ _L T RS206
o c1
A FU1 2200 <BH ¢
P 3A x 2 kB L
€ e c2
DA1 TOP200Y Al
UnraTe: 1
CMm . opwun . dann :

TOP200YAI.PDF|
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B yCTPOMCTBE MOXHO NPUMEHUTL NO-
CTOsHHBIA pe3ucTop C2-22, C2-23, MNT,
TepMopeancTop — nboin ua cepum SCK
C CONPOTHBAEHVNEM B HOPMASbHLIX YCAO-
Buax 33...68 Om. OKCUOHBIE KOHAEHCATO-
Pbl — ManorabapuTHbIE MMNOPTHLIE, KOH-
pevcatop C1 — DEBB33D222KAZB wnu
CD2200Z5V. AvopHsiin mocT RS206 3ame-
HUM Ha moctel WOBM, KBPOS, 2w08,
DB157, RB157, RC207, W10M, 2W10M,
RS207, nwop SF12 — wa SF11, ESIB,
ER1B, MUR120, MURS110, UF4002, or-
paHuauTenbHeld avon 1.5KE350CA — Ha
1.5KE300CA PEKE300CA v SMBJ200CA
Baamen guona Wotkn 31DQ10 MoxHO

HE HYXOAETCA 1 NPK YCNoBKK OTCYTCTBNA
OwWnBOK B MOHTAXE W MCNONL3OBAHWK
MCNPEBHbIX KOMNOHEHTOB HauyuHaeT pabo-
TaTe cpasy.

NUTEPATYPA

1. Mockatoe E. YCOBEpWEHCTBOBAHHbIN
VUM B8 crvqesHom kopobke. — Paawo. 2009,
Ne 3, c. 26, 27.

2. Tarsopsn 3. T., Crenanoe M. M. 3u-
urknoneaus pemonta. Bein. 13, Mukpocxems
ANR COBPEMEHHBIX MMNYNBCHBIX WCTOYHUKOB
nuTasus 2 — M. JOO3KA, 1999 288 .

Penakrop — M Hevaes, rpagima — i1 Ht.“!cleﬁ-




Bxkniwo4yeHue u Bbik/llo4HeHue
BHELWHEero yctpomcrea

C noMouwbio Mogema
10. LUOMHUKOB, n. Bepxosbe Opnosckoii 061.

I"’or,qa BO3HMKkaeT HeobxoaMMocTL Y-
\ paBnaTh OT KOMNLIOTEPA Kakkm-Nubo
BHEWHWM YCTPONCTBOM, 06LINHO Npeana-
raeTcs MHOXECTBO BapUaHTOB ero conps-
xeHua ¢ nopramu LPT, COM, USB, ans
4Yero, ogHako, TpebylTca CneunanbHbie
apanTtepsl v NporpammHoe obecnedeHve

XP1 - HLTAN30TEM
“LINE"
S 510 s
2 ~—44g .
H 5 0B
3
Puc. 1

Ha puc. 1. Tenepe ¢ nomowed nobon
TEPMUHANBEHOW NPOrpamMmbl, Hanpumep
HyperTerminal, BxopfAwein B8 KOMNNEKT
Windows, MOXHO BKMKOYUTE W BbIKIMOYUTE
3TOT CBETOAMOA,

Y1066l 3anyctute HyperTerminal,
npogute no nyty "Myck—MNporpammel—
CranpapTtHsie—Ceass—HyperTerminal”.
Mpex.ae Bcero nporpamma NonNpocuT yka-
3aTe UMSA HOBOrQ COoeavHeHws. 3afanTe
noboe n Haxmute "OK". Cnegylouwmm
warom yrkaxute nporpamme COM-nopt
KOMNBLIOTEPA, K KOTOPOMY NOAKNIOYEH
MoOemM, ¥ BHOBb Haxmute "OK". Ecnwn
MOOEM BCTPOEHHLIM, B KOMNLIOTEDE OH
06b14HO nogkmoyeH k COM-nopTy, duau-

| Ha rmepa| Mosever | omarores

Maoaer

i Ha KomMnbioTepe YCTaHORNEHE! CABLYOWHE MODEMBI

MonkmoyeH k

&

[Qoﬁaswrb._. ] L Yaamirs ] [ CsagcrsaW

[ oK

][ Ormena I Mpvraerime

Puc. 2

K Tomy xe noptel LPT u COM y coepemen-
HbIX KOMMLIOTEPOE (0COBeHHO HOYTOYKOR)
0bbiMHO  oTcyTeTBYIOT. OcTaercs wuHa
USE, Ho conpsye ¢ Hel yTo-nubo camo-
CTOATENBEHO MOXET TONLKO O4YeHb KBanu-
PULMPOBAHHLIN CNELWANKCT.

Ecnu 3apava o4eHs npocTa v He Tpeby-
et nepepaqv 6oNbLWKMX MAacCUBOB MHGOP-
Maumik 1M NoOaY CNOXHBIX KOMaHO (Ha-
NPUMEP, HYXHO Y4TO-TO NPOCTO BKMHUTL
W BLIKNIDYIUTL), BAPWAHT C MCNONb30Ba-
Huem USB cTaHoBWTCA COBEPLUEHHO
HepeHTabenbHbIM.

MNpeagnarao NpoCcToe 1 MHTEPECHoe, Ha
MOW B3rnaa, pewenve. TenedoHHbIN MOo-
OeM, BHeWHWIA 1N BCTPOEHHBIA, MMeeTCA
NoYTK BO BCEX COBPEMEHHBLIX KOMMBIITE-
pax, x0Ta C pasBuTHemM TexHonorum ADSL
Y BLICOKOCKOPOCTHOrO WHTEepHeTa o
npakTu4ecky He ucnoneayetca. Ero Bnon-
HE MOXHO npucnocobuTe Ans pelleHns
NpoCTON  3apayn  "BKNHOYNTb—BLIKNIO-
HTR",

Lna npumepa nogkniodnm ceeToguon
k pasvemy "LINE" mopgema, kak nokasaHo

Ornpaeka aantem & popmare ASCH

.

Jonoanars ckmB0nc 5038paTa rapetrM |CR | nepeeogar crpor [LF]
JT00paXaTE BBESHHBIE CUMEOALI HA 3t paHe

3ageprva ang crpox:
3anepmrannacumeonce [0 | mc

Mpven camker: 8 @opreate ASCH

{

]

‘ EI Hononmsre cumecnel cosepara kapersy [CR) nepesogaru crpox [LF]
‘ [] Neectpasoesieate excanwme garrbie & 7-paspaareit koa 4SCII

TepeHOCHTE CTROKM, MPEBEILIAIOLIWE WHPUHY TEPMUHANa

HEKOTOPLIE PEXWMEl PaboTel NpOrpamMmel
Hyper Terminal uamenuts neobxoaumo. B
€ee MAaBHOM OKHE HaXMWTE Ha IKPaHHYI0
KHONKY 2T, B OTKPLIBLUEMCA OKHE nepeit-
avte Ha Brknapgky ‘TapameTpel”. YCTaHo-
BUTE WX 3HAYEHWA B COOTBETCTEMKM C
puc. 3 1 HaxmuTe Ha kHonky "OK”

Teneps MOXHO NPUCTYNATL K ynpaene-
HUK cBeToguopom. [Nopaem mopemy
koMmaHay "CHAaTe Tpybry”, Ana 1ero Habu-
paem Ha knasuwaTtype ATHI1 (natuHckumu
BykBamu) n Haxumaem Ha knasuwy Enter.
B otBeT 0omkHO GeiTh NONyHeHo coobile-
Hue OK. JluueiHas uens mMoaema 3amk-
HeTCH, u ceeToanon OyoeT sknoueH. [na
€r0 BLIKMIOYEHWA HYXHO NOAATe KOMaHay
ATHO — "TMoeecutk Tpybky”. Ha puc. 4
nokasaHo, Kak Beirnagut 0bmMeH nHOop-
Mauyen ¢ MOAeMoM B rMaBHOM OkHe Tep-
MUHANBEHOR NPOrPaMMb!.

He oBs3aTtensHo nopasarts moaemy AT
KOMaHabl, Habupas wx BPy4HylD. ABTO-
MaTWUHECKOE BLINONHEHWE HEeOBXOoOoUMbIX
ANA 3TOro onepauwin MoxeT ObITk 3anoxe-
HO B nporpammy cobcTeeHHon pazpabor-
KW, Kak 3TO CAenaHo B NPUNOXEHHOW K
CTaThe AEMOHCTPAUMOHHON NPOTrpamme.

b

[ OK ]I Ormena I

Puc. 3

ATHL
OK
ATHO
Puc.a | 10K

YECKMW CYLLECTEYHILIEeMY, HO HE UMedLLe-
My BHELUHEro passema. Onpenenvts 3107
nopT NOMOXeT n3obpaxeHHoe Ha puc. 2
OKHO, KOTOpOEe OTKPLIBAKDT, Nponasa no
nytu "Myck—HacTpoitka—Nanens ynpas-
neHna—TenedoH n mogem—Mopemsl”.
MNpw panbHenwen nacTpoike coegu-
HEHWS OTKaXWTECh OT NPENOXEeHUA W3-
MEHUTE NapaMeTpbl NOPTa, OCTABWE WX
npeanaraemeitit NO YMONYAHWKO, OOHAKO

]

OT penaxymu. [JeMOHCTPaUNOHHAS Npo- |

rpamMma HaxoamTcA Ha Hawem FTP-cepsepe
no aapecy ftp:/ ‘ftp.radio.ru/pub /2010

05/moddemo.zip. |

Penakrop — A Honrwa rpadwka — A Joarui
CRPHRLIOTE — ABTORa

- AORYABIRE RO
ca. 8 "Paamo”, 201 -‘.?:.??*_‘f.'..-"‘h.’-. |
B U A Sy S ——

Ona Bac, pagnonioturenn!

| PAIMOKOHCTPYKTOPBI scex Ha-
npaenexuin. Kopnyce pna P3A. Paguo-
SNEMEHTEI, MOHTAXHbBIM WHCTDYMEHT
W marepwansi, nuTepatypa. roToBeie
nigenua. IBM-koMNnekTyrowme.

Ot Bac — onnayeHHbIit KOHBEPT ANA
BecnnartHoro karanora.

426072, r. WxeBck, a/s 1333.

www. rtc-prometej.narod.ru

Ten./dakc (3412) 36-04-86.
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MUKPOMPOLUECCOPHAY TEXHUKA

Ten. 605-28-38

Npuem cratei: mail@radio.ru
Bonpocsi: consult@radio.ru

PAOWO N2 5, 2010

Yacbl Cc TEpPMOMETPOM
AOM—ynuua U TanmMmepom

M. KOXYXUH, r. Kypran

Mpeanaraemoe yCTPOHUCTBO OTCYUTLIBAET BpEeMs, U3MepaeT TeM-
neparypy B AoMe ¥ HA ynduye, BeIKMOY3eT NO UCTeYeHHUn 3a0aHHOro
BpemeHun cetesylo Harpysky. OHO npocTo B u3rotosneHuu. Bes
nHpopMaLns BbIBOOUTCA Ha CBETOAMOOHLIA WHOWKAaTOP, KOTOPLINA

Temnepatypy W3IMEPHIOT  WMPORO
nagecTHele pat4uku DS18B20, we Tpe-
Oylwme kanubpoek 1 C NMOTPeWHOCTEIO
uanepenns He Bonee 0.5 'C B uHTEpBEa-
ne temnepatypwl o1 -10 C po +85 C.
Kaxneit! u3 atuy Npubopos MMeeT uHau-
enayaneHet 64-paspaaHeil ABOWYHBIV
kon. Mepen CHUTHIBIHWEM W3MEPEHHbIX
AHAYEHNIM TEMNEPATYPR MUFKDOKOHTDON-
nep CY4MTLIBASY KOAbl A2THUKOB 11 TeEM

BEMOHO KaK QHEM, TaK M HOYbIO, Kak BONN3K, Tak u usnanexa. ‘ ' ’
E___2 —_— — '
l3 npoaaxe WMEKTCH pPasniuHbIe YCT- Crxema pazpaforaHHoro ycTpoiictea  PHC. 2 —
povictea, otobpaxawuwwe spema, Ha mukpokoHTponnepe PIC1GFETIA-I SP o
TEMNERATYPY B NOMELWEHUM 1 HA ynuue unzobpaxeHa Ha puc. 1. TakTosyio vacTo- ' , , ' , ,
Ho npakTudeckn BCe OHW BeINONHEHBLI HA TY 3303eT KBapUeBbiv De30HaTop ZQ1 ¢ ) s
WKW, kotopelie HeobxoauMmo ocsewars 8 yacroton 8,192 MMy Otcuer Ha30Bwix , ' , , ,
TEMHOE BPemMA CYTOK. A BCTRPOEHHYO Noa- WHTEPEANOE BPEMEHW EeeT ECTPOeHHbIM A ——
CBETKY, ECN OHa £CTh, B NPUEOPax Cc aBT0- 8 MWKDOKOHTRONNED BOCBMIPA3PANHLIN e e
HOMHbIM (BaTapenHbiM) NUTAHWEM HE pe-  Tahrep-cueTduk TMRO. , , ' ‘ ‘
KOMEHOYETCH WCNONb30BaTh ANWUTENLHOE Peanctop- R1—R4 nopaepsxueatot 6) ' Yuno  Yemm
Bpems. Hebonbwue pasmepel LMdP HE NO-  BLICOKME NOMMHECKWUI YPOBEHL 43 BXOOAX , ' '
3BONAKOT PA3rNALETEL NOKA3aHka € paccto- RA1, RA3, RCi. RC3 mukposoHTpOnnepa, - e
aHus Donee oaHoro metpa. Kpome toro 8 korga kHonkw SB1—SB4 He Haxartwl
Taknx Npudopax NPUMEHSITCA B OCHOB-  [19TMPAa3pAnHE CEMWU3NEMEHTHLIA CBE “-' ,-
HOM MHOroBoiBoOHbie BWVC ans nosepx-  TOAWMOAHBI WHOWKATOD 380eHoro usera gl pam, L[S
HOCTHOrO MOHTaXa, KOTOPLIE O4EHL TPY/A-  CBEUEHWA CODpaH M3 OByX: 4eThiperpas- ‘ '
HO 3aMEHWTEL B CNYYaE HEWCNPABHOCTA paaroro HG1 1 onHopaznagrero HG2 Puc. 3 - -
, f ) 1 ey Y cd = HG2
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Puc. 1

Bce 3ato crano npuHnHOn
CamOCTOATENLHOW Pa3paboTkm

npubopa, KOTop.LIN Nokaskiean
bl HAa APKWUX CBETOOWMOLHBIX
WHOMKATORAax TeKyulee Bpemsa,
TEMMEpaTypy B KBAPTUPE W HA
ynuue. Yxe B npouecce pabo-
Tel ObINO PEWeHO AONONHWTL

ero Taamepom C obpaTtHoim &
OTC4ETOM BpemeHw, cnocob- X
HbIM BKAKOHATh W BLIKAIOYATL ©
BHEWHEE  WUCNONHUTENLHOE
yCTPOWCTBO.

Onucanus NoAoGHbLIX KOH-
CTPYKUMIN MOXHO HanTwk, Ha-
npumep, 8 [1. 2]. Ho onu nubo
conepxat CNWMWKOM MHOrO
netanen, nubo BLINONHEHLI HA
MWKPOKOHTpONNepax ¢GupmMsl
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Atmel, a a9 npegnoyuTtaw pa- —
6oTaTe C MWMKDOKOHTPONNEpPA-
mMu pupmel Microchip.




cambinv NPOBEPRAET ux Hanw4ue. Ecnun par-
Yk OTCYTCTBYET, HENPasunbHO NOAKNIO-
HeH N1 HEUCNPAaBEH, TO BMECTO YMCNOBO-
ro 3HayYeHnsa TemnepaTypbl Ha MHOMKATOP
OynyT seiBEAEHb! ABa “MuHyca” (pwc. 2).
Takum xe ocTtaHeTcR unaobpaxeHve Ha
MHOMKATOpEe HekoTopoe Bpema nocne
BKNIOYEHWMA YCTPOWCTBA A0 NONYYEeHWs
nepesix OTCYETOB Temnepatypsl. 370 He
FABNAETCH NPU3HAKOM HEMCNPABHOCTA.
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Hatuuk EK1 pacnonaraertcs BHyTpU
VCTPOWCTEA W W3MEPRET Temneparypy oTt
+10 C po +40 "C. Oatyuk BK2 BhiHeceH
Ha ynuuy, OH W3MepseT TemnepaTtypy OT
-40°C po +40°C. OnuHa nposOOOE,
COoeAMHADWMY ero C MWKPOKOHTpONne-
pom, — Ao 12 m. Ecnuv B Kopnyce ycTpoin-
CTEA HET OOCTaTOYHOrQ HYMCNa BEHTWIA-
LUMOHHbBIX OTBEPCTUI, TO gaTtuunk BK1 peko-
MEHAYETCA TAKKE BLIHECTY 33 €ro npege-
nel. MHbopraumMa oToOpaxaerca Ha uH-
avkatope uwknudeckw: 10 ¢ — epema
(puc. 3,a), 5¢ — Temneparypa, Mame-
peHHas B nNoMelleHun gatdukom BK1
(puc. 3,6), 5 ¢ — TemnepaTypa, uaMepeH-
Has Ha ynuue patysukom BK2 (puc. 3.8).

Kaxoyio CekyHoy MWKPOKOHTponnep
npoeepseT coctosHue Bxonos RA1, RAS,
RC1, RC3. Korga kakaa-nubo M3 kHONOK
SB1—SB4 Haxara, ypoBeHb Ha COOTBET-
CTEYIOUWEM BXOAE CTAHOBUTCH HUIKIUM.

Ha pwuc. 4 nokazaHa nesartHas nnata
ycTponcTea. Bce yctaHoBnenHsie Ha Hen
KOHOeHcaTopel kepamudeckne: C1, C2 —
¢ avanextpukom NPO, a C3 w C4 — ¢
nnanektpukom Y5V, Peauctopel — MIT,
C1-4 n ux ananorun. Tpanzuctop KT503A
MOXHO 3aMEHUTE OPYrUM KPEMHWEBBLIM
CTPYKTYPEl N-pP-N C MaKCUMansHbIM No-
CTOSIHHbIM TOKOM KONMNEKTOpPa HE MeHee
100 mA. BmecTo ceetoauoaoe L-53SGD u
L-53SRD/D nopomnayT v Opyrve cooteeT-
CTBEHHO 3ENEeHOr0 M KPACHOMD UBETOB
ceederun. Pene K1 — WJ105-1A 5V 5A,
€r0 KOHTaKThl pacCyMTaHbl Ha ToK 0o 5 A, a
obmoTka npu HanpaxeHu 5B noTtpeb-
naeT Tok 90 MA.

Mnata nomewera B kopnyc G413
dupmel GAINTA. C ero nvuesoin CTOPOHLI
coenaHo OkHO AnA uHankaropa. B eepx-
HEW NaHenu NPOCBEpneHLl OTEEPCTUA ANa
Tonkarenen kHonok SB1—SB4 w nna cee-
Toanoaoe. C ThINBHOW CTOPOHLI kOpnyca
YCTAHOBNEHbLl THE3na, COEOWHEHHBLIE C
KOHTakTamu pene K1, a Takxke npegHasHa-
YEHHbLIE ONA NOAKNKOYEHWA WCTOYHMKA
nUTaHWA 1 gaTiuka Temnepartypst BK1.

Ana ycTaHoBKWM TOYHOrO BpEeMeHn Ha-
KUMEKT HA kHoNky SB1. Ha wwgukatop

BLIBOOATCA UMdpbl, COOTBETCTBYIOLLUE |||
YUCNY 4ACOB. YOepXKNBAA HAXATOW KHOMNKY |
SB4, ycTaHasnueatoT HyxXHOe 3HaueHue. |

Bropoit paa HaxumaioT Ha kHonky SB1. |
Ha wHowkatop seiBoasTes undpbl, COOT- |
BETCTBYIOWUME HMCNY MUHYT. Yaepxueas |
Haxarton kHonky SB4, ycranasnueaior |
HYXHOE 3Ha4YeHWE. |

Tpetuit pas HaxumaroT Ha kHonky SB1. I
Ha wnovkatop esiBoasTes undpsl, cooT-
BETCTEYIOWME TEKYLIEMY HUCY CEKyHA.
Haxatuem xa kHonky SB4 310 3HaveHwe
OBHYNAKOT.

HeTteeproe Haxarve Ha kHonky SB1 |
BO3BpALUAET YCTPOMCTEO B pabouui
DEXUM. l

MNpeaycmMoTpeHa BO3MOXHOCTb KOp- ||
pexkumn xopa Yacos. [na 3TOFO POBHO ||
4epe3 6 4acoB NOCNE YCTAHOBKW TOHHOTO ||
BPEMEHW Elle pa3 CBEepRAI0T Bpems C .[
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06pasuoBLIM M ONPEAENRAIOT, HA CKONBKO |
CEKYHA OTCTanM WAK YLK BNepen 4acs
Mocne 3TOro HaXMMaKT Ha KHOMKY
SB2 Ha wHawukatope noasnaeTcs Han-
nck, NokasadHas Ha puc. 5a. Ecnwm
Hacel OTCTABAAM, TO, HEXKAE W yOEPXuUBas
KHOMKY SB4, BBOAAT 4MCNO CEKYHA OTCTa-
Banua. B npoTuBHOM cnyyae (4acel cne-
W) ewe pa3s HaXUMAKT Ha KHOMKY
SB2 Korpa Ha wHouMkatope noseutcs ||
HAONWCL, NOKasanHaa Ha puc. 5.6 ¢ no- ||
MOWBKD kHONKW SB4 BBOOST HMcno ce- ,||
KYHO, Ha KOTOPOE Yackl yuinu enepen I
Haxartuem Ha knonky SBZ soaspawant | |
YCTPOMCTEO 8 pabounin pexum. Beepew- ||
HOE LN KOPPEKTUPOBKI HLiCNO CEKYHM, If
coxpanserca 8 EEPROM mukpokonTpon- |

Tavimep MOXHO 3anporpammupoBats |
Ha BblnepxkKy marcunyr 900 mun. YTobbr ||
3afate ee NPOAON¥WTENbHOCTE, HaXW- |]
mawT Ha kHonky SB3. Ha llH,.D,Ir!!kGTODE'
NOSIBASETCA HAANWCb, NOKA3ZAHHAR Ha ||| |
puc. 6. locne 3Toro, Haxas 1 yaepxueas
kHOMKY SB1, BEOAAT YWMCNO COTEH MUHYT
3artem kHonkon SB2 BBOAST 4MCNO AECAT- i
KOB, a kHonkow SB4 — uucno egwHul |
MUHYT Bblgepxkin. Ele ogHvm HaxaTtuem
Ha KHONKY SB3 BO3BpaLLaloT yCTPOWCTBO B |
pabounin pexum. 3apaHHas NPoaonXu-
TENLHOCTL BLIAEPXKW COXPaHAETCA B |
EEPROM mukpokoHTponnepa.

3anyckaT Tanmep B nbBON MOMEHT
Haxartmem Ha kHonky SB4. MNpu atom ypo-
BEHb Ha Buixope RAS mMukpokoHTponnepa |
CTAHOBWUTCH BeICOKWM, pene K1 cpabarui-
BaeT. Mo ucTeyeHUn BLINEPXKW YPOBEHL
BHOBb CTaHeT HU3KWM, 3 KOHTaKTbl pene
K1 pasomkHyTca. Ecnu Heobxopumo pa-
30MKHYTE WX paHee 3annaHupOBaHHOrO
BpEeMeHY, CneayeT eule pa3 HaxaTe Ha
KHOMNKYy SB4.
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1 Peewmy K. HYacw ¢ TepMomeTpom v Gapo- |||
MeTpom. — Paauo, 2003, Ne 4, ¢. 38, 39: Ne 5, |||
c. 36,37, Ne 7, c. 43—45. |

2 Cysopos B. Haculi-Tepmomerp. — Paawo, |
2003, Ne 10, ¢, 39—41.
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WM3patenscTeo "Hayka v TexHuka”
BLICBINAET KHUMM
HaNOXEeHHbIM NNATEeXoM:

KopsakunH-YepHak C. Mapkupoeka,
0B03HaYEHUA, aHANOMM 3NEKTPOHHLIX
KOMNOHEHTOR, KapmaHHuin cnpasou-
HWK, 288 cTtp. — 120 py6.

KopsakuH-Hephsik C. CnpaBovHuk no
PEMOHTY W HAacTPOWKEe CNYTHWKOBOrO
obopynosanwa. Knura + CD, 240 ctp. —

| 175 py6.

KopskuH-Yepuak C. CnyTHukoBOE

- TenesmjeHve 8 aAome KW Ha nade,

240 cTp. — 120 pyb.

KopakuH-Heprak C. MeTtannowcka-
TENV CBOMMK pyKamu. 33 nyydwmne KOH-
cTpykumm, 2009, 256 ctp. — 164 py6.

Axumna mecaua

Pazanoe M. 1001 cekper tenema-
cTepa B 3-x Tomax (no 256 cTp.) —
LUEHA KOMMNNEKTA — 525 py6.

Mpu 3akaze po 15 mwona — LEHA
400 py6.

KomneioTepHas nutepaTtypa

Exoeckuin B. Hoewvok. Pabota B
WINDOWS 7, 240 ctp. — 91 py6.

Pasymosckuin H. BecrinathHeie aHTu-
EWPYCH ONS Bawerc komnbioTepa +
GecnnatHoe 1CNONbL30EaHVE MNATHBIX
aHTrerpycoe + CD, 192 cip. — 164 py6.

AnToHos K. MNMpocton camoysuTens
paboTel B MHTEpHeTe. KHura + BuOeo-

' kypc (CD), 224 ctp. — 175 pyb.

|

Lietbl ykazaHs 63 y4eTa No4TosbIX
pacxonos,

3soHnTe: 8 (812) 412-70-25.

Muwwure: admin@nit.com.ru

192029, C.-NeTepbypr, a/a 44,

MogpobHoctTv © kHWrax — Ha
www.nit.com.ru

* * *

TONBKO NAYHLWKWE KOHCTPYKLUK
MNporpammatopsl AVR 1 PIC, und-
poOBas W @HANOrOBAN 3BYKOTEXHWKA,
TIOHEPbI, OLITOBaA 3NEKTPOHIKA, CBe-
ToAuOoOHbIe GOHAPK, KOMNABKTYIOWWE.
BOneWon accopTUMEHT rOTOBLIX
W3OENUA U MOOYNen.
Ana 3aka3a karanora — u4UCTwIA
KOHBEPT C 0GPATHLIM a0PECcOomM.
115201, Mockea, a/a 4.
www.new-technik.ru

* * *

Beicbinaem nouYTon paguoniobn-
Tensckue Habopsl, paguonerani.
Kartanor BecnnatHoii. KoxeepT C
obpatHeiM agpecom obazartenen.
E-mail: ppelecom@udm.ru
426034, Nxesck, a/s 3503.

* * *

ARDUINO, FREEDUINO, SEEEDUINO
MEGA, nnatel pacwwupexwvin (shields),
MaKeTKU U MHOTOE Opyroe.

WWW.ADVEGAM.COM

Mpuwem 3akazos: (495) 766-8310,
sales@advegam.com

HocTtaeka kypeepom no Mockse,
nouytown no Poccun,
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Ten. 607-88-18

Mpwem crarvein: mail@radio.ru
Bonpocsi: consult@radio.ru

2 5, 2010

PAOWO

UCcTO4YHUK YD nanyvyeHus
A. ABPAMOBM, r. BuknH Xabaposckoro kpas

| PV M3rOTOBAEHWKW NEYaTHbIX NNart C
| nomouwibio hoTopesncTa paagmoniobn-
renam  ObiBaeT HEoBX0OMM  MOLUHBLIA
WCTOMHWUK YNbTPaduoneToBOro wnanyye-
HUA, Takol WCTOYHWMK MPUroguTCs W ONs
CTrpaHusa vHQOPMauMn B MUKPOCXemax
NN3Y. Noatomy s npegnaraw 4vuTaTenam
CaMOCTOATENEHO W3rOTOBWTE CPABHUTENb-
HO HECNOXHbIK NDWMOOP, NPUHUMNWANLHASR
Cxema koToporo nicbpaxeHa Ha puc. 1.
CoBCTBEHHO MCTONHUKOM W3NYHEHWUA B
npubope cnyxwuT rasopaspsgHas namna
OPT-240 (E1). Ee HanpaxeHwe 3axwra-
HUSI, Kak W y Apyrux nogobHblx, 3Ha4u-
TeNbLHO NpEeBblllaeT CeTeBoe W BONbLT-
amMnepHas xapakTepucTuka HenuHenHa
Mo atum npy4YrHamM nNogemnoyYate namny kK
NUTaloWen CeTrn MOXHO TONbBKO Yepes
YCTPOWCTBO, o0ecnevyMeaollee ycnosus
e 3axuraHua 1u ganee noggepxueaouee
B AONYCTUMBLIX Npeaenax ee pabo4win Tok.
3111 hyHKUMW BRINONHAEST Gnok Al.
3apaowmn renepatop 6noka Al, co-
6paHHblil Ha mMukpocxemax DD1—DD3,
dopMUpyeT NOCNeneBaTensHOCTE NPAMO-
YroneHelX WMNYNLCOB H8CTOTOM OKONO

20 klNu, koTopele NocTynarT Ha Ba3sy ne-
peknoHawmx TpaHanctopos VT1 1 VT2
InA MCKNIOYEeHWA CKBO3HOMO TOkKa 4Yepes
TPAH3WCTOPbI reHepatop GopMupyeT 3a-
WMTHBIE May3bl MexXay OTKPLIBAKWWMN
uMnNynecamuy, Ana 4ero Boixoobl 0 v 5
newndpartopa DD3 ocTaBneHsl HeNnog-
KMOYEHHBIMM.

Harpyskown Tpanauctopos VT1 u VT2
CNyXuT nepeuysan obmoTka paspenu-
TensHoro tpadcdopmatopa T1, ¢ obmo-
ToK I 1 Il KOTOPOro MNYNECE! Hepes uenu
VD4RE6R8 w VDSR7RY9 nocTynawT Ha
3aTBOPbL! MOLLHBLIX NONEBLIX TPAH3UCTOPOB
VT3, VT4. C Beixofa 3TOW CTYNEHW UM-
nyneCel 4epe3 Apoccens L2 npuxonsT Ha
NepenHHYD  ODBMOTRY NOBLIWAKWErNQ
Tpancdopmaropa T2. K obmoTtke Il atoro
TpaHchopmaTopa NoakNiYeHa rasopas-
pagHaa namna E1.

MNpwu BrkmouYeHuw npuBopa ToK yepes
namny He NPOTEKAET, U3-3a 3TOro Hanps-
XEeHWe UMNyNbLCoB Ha obmoTke |l TpaHc-
dopmaTopa T2 pocTwraeT 3HadveHns, 0o-
CTATOYHOro ANA 3axuraHusa namne.. B
pe3ynLTaTe OHA 2axUraeTcs v HaNpsxe-

HWe Ha BTOPWYHON 0BMOTKe Tparcdopma-
Topa T2 yMeHbWaeTcs, a CAMWKOM BbICT-
POMY HAPACTaHWIO TOKA YePEe3 NePBUHHYIO
obmoTky npenaTtcTeyeT ppoccens L2,
3tum obecneyvBaeTcs HOPManbHbIA pe-
*un paboTel namnel.

Hekotopwie petanu Gnoka Al, B nep-
BYIO O4epene gpoccens L2, pabotawTt 8
ONOBONBHO TaXEenom TENMNOBOM pexume,
W3-33 Hero HyxAawTca B NPUHYOWTENb-
HOM BO3AOYLWHOM OxnaxneHuwn. flna atoro
NPenycMoTpeH BEHTUNATOPR, Bpaullaemslin
anekTpoasuratenem M1,

NpuBop oononHeH Taimepom (Bnok
A3), NO3BONALLNM OTCYUTLIBATE BPEMS B
wHTepsane 1...99 mun. Ero ocHoBow cny-
*WT MUKpOKOHTPONAep, ¥ exofam RAO—
RA3 KOTOPOro NOAKMOMEHBLI FHOMKWM ONA
YCTAHOBKW BpemMeHu Bobiaepxku (SB3,
SB4), BrNOYEHWA W BhIKNKOYEHWS Namnb
E1 (SB1, SB2). K enixopam RBO—RB6
MlPKpOKOHTDOHHE‘Dﬂ NoAkMOYEHBL Npe-
ofpa3osatenn kopa DD6. DD7  warpy-
AHEHHbIE CBETOOAWOAHLIMKW WHOWUEATODAMK
HG1. HG2, otobpaxawwumi Boems 0o
OKOHYaHWA BbIABDNKW.

K ewizony RB7 nogrniodes reHepatop
34 Ha mukpocxeme DD5. Harpy3kow kOTo-
POro CNYXKUT NBE30KEPAMUHECKMIA 3BYKO-
nanysarens HA1. lNoka Ha EepxHem no
cxeme Bxopne anemedta DDS pewcrever
HU3KMIA NOTWYecKuil YpoBEeHL, reHepaTop
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3ATOPMOKEH Mo OROHYaHNK BblO2PXEKN
Ha euix0ne RB7 mukpokoHTponnepa noae-
NEETCH BEICOKHN YDOBEHE W 3BYKOM3Ny4a-
Tenk WipaeT CcurHan., vMisewas o 3asep-
LUEHUK Npouecca

NHa RA4 mMnkPOKOHTRONNEPA, ChOH-
GUrypNPOBAHHAERA Kak BbixOQ, ynpasnser
paGortown 3apawwero reseparopa Gnoka
A1. Hu3kue ypoOBEHL HA 3TOM BbIXOAE pas-
pewaet paboTy reHepatopa. BhICOKUA —
Janpewiaer, ynpasnas Takum chnocobom
BKOHEHWEM 1 BbIKMOYEeHWeM razopas-
PROHOW namribl

Bnovr A2 npenctaenser cofov nea
WCTOMHWKA NOCTORHHOINO Hanpaxedus 12
1 5 B. HeobGxoaumbix ANA padboTel yCTPON-
cTea.

YCTPOUCTBO CMOHTUPOBAHO Ha YeTbl-
pex neYartHelx nnartax ua GonurupoBaHHo-
ro c ID,D,HOI". CTOPOHB! CTEKANOTEKCTONMTA
TONLVHOG 1.5t HepTexn Tpex 13 HUX
(Bnokm Al A1 1 1 A3) npeacTasnedsl Ha
puc. 2—4

Mnarta Gnoka A1.1 (BxOARWETD B CO-
crae Gnoka Al) yoTadoBneHa nepnexam-
KynapHo nnate Gnoka Al Ha ee kpaw co
CTOPOHLI 0eTanei Ha WecTn CTOMKax w3
TONCTOrO menHoro npoeoga fna npa-
BUNBHOWM B3anMHOW OpHUEeHTaLII  3TUX
nnar COOTBETCTEYHOWME NNOWAOKH BEIBO-
Oa o0Wero NpoBoaa NOMEYeHk TOYkanmu
CO CTOPOHL! NEYaTHBIX NDOBOAHWKOE
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B ycTponcTBe npumMeneHs! pesnctopsl
MAIT. C5-37 (R10), okCcuaHbie KoHOeHCa-
TORBl — uMmnopTHele. KoHgercatopel C1 1w
C2 — K73-17 na nanpsxenue 63 B, oc-
TanbHbie — nObbie ManorabapuTHbie.
Auogren moct VD1 gonxed Gbite pac-
CHMTaH Ha MPAMON TOK He meHee 3 A u
obpaTtHoe Hanpsxexwe He Huxe 600 B.
Juonb 1N4148 (VD2—VD5) MOXHO 3ame-
HUTE OTeYecTBeHHbiMi K15226 BrmecTto
ANC33362 MUXKHO MCNONB30BA T MHAMKA-
Topel AJIC3246. Bentunsatop npumMeHen
07 Bnoka NUTaHWs KOMNBIDTEPa

TpaHncdopmatop T1 HaMOTaH Ha KONb-
ue tunopasmepa K20-10-5 ua depputa
M2000HM. O6motka | conepxut 30 BuT-
koB npoeopa MN3B-2 0.25 ¢ oteopom o7
cepenuHbl, 06MoTkK Il n Il — no 35 BuTkoB
Takoro xe nposoga. [ns naonauwi o6mo-
TOK UCNONb30BaHa NABCAHOBANA NEHTA

TpanchopmaTop T2 HAMOTaH Ha KOMb-
ue tunopazmepa K45:28+12 vz depputa
M2000HM  OfmoTka | conepxut 80 BUT-
kOB npoeoaa MN3B-20.8, ocmoTtka Il — 130
BUTROB TakOro xe npoeoaa Waonauwus
00MOTOK — NakoTKaHb

Cereson TpaHcopmarop T3 — nw-
fon wmanorabaputHeln. obecneqwusalo-
WLl HANPSAXKEHWUE HA BTOPUYHON OBMOT-
ke 10...12 B npw Toke Harpy3skmn o 0.5 A

AeyxobmoTouHbM apoccens L1 uc-
NONL30BaH FOTOBbIWM, OT ONOKa NUTAHWS
komneloTepa. Apoccens L2 Hamorad Ha
marHutonpoeoge W12-20 wa depputa
M2000HM ot TpaHcdopmaTtopa TNW4-3,
MCOONL3IYEemMoro B DNokax NUTaHuea Tene-
swaopos 3YCUT Kapkac — or atoro xe
Tpascdopmatopa. OGmoTka apoccens
copgepxut 30 enTkos nposoga N3B-2 1,5
Ana nzonaum 0BMOTEK TAKXKE MCNONL30-
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TENBHO CHMXARTCA K OCTPLIM HOXOM yaa-
eTca pa3obpaTte MarHMTONpOBOA

HYrobel obecnequnTs Heobxogumoe ox-
naxnenwe getanen 6noka Al OH CMOHTKH-
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POBaH B METannM4Yeckon kopobke or
HEWCNPABHOr0 KOMNEKTEpHOro 6Gnoka
nUTaHna (8 cBope ¢ BEHTUNATOPOM), KO-
TOPYK 3atem ycTadasnueawwt 8 obwmia
KOpnyc ycTpouctea. TpaWaucTtoow VT3
VT4 cnepyeT cHabaiTe pebpucTeimi Ter-
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BaHa nakoTkaHs. Mpu naroToBneHuMK Apoc-
cens Heobxoaumo obecneuynTs Hemar-
HUTHLIA 3330p B MarHUTONPOBOAE, ANRA
3TOro0 Mexay NONOBUHAMKW MarHuTonpo-
BOOA HYXHO YNOXWTE NPOKNAAKKA TONLLMW-
HOW 1 MM M3 TEKCTONMTA MNKM MFETUHAKCA.
MNpw pasbopke roTosoro TpaHchopma-
Topa TMW4-3, ckopee BCEro, BO3HUKHYT
CEPBE3HBIE TPYAHOCTH, TAK KaK NONOBUHBI

€ro MarHMToONPOBOAa NPOYHO CKNEEHbI
mMexay coboit. Moneitky pasweguHuTh
MarHuTONPoOBoOA "CWUNOBBIM METOAOM”
06bIMHO NPUBOAAT K ero nonomke. Ang
obneryeHnn 3Ton 3apaum HeobxopumMo
PABHOMEDHO HarpeTs MarHMTonNpoBsoa Ao
Temnepartypel okono 100 °C, norpyaus ero
8 BOAY W HArpes ee A0 kuneHws. Mpu aTom
NPOYHOCTE KNEEBOr0 COEOWHEHWA 3HAYU-

*K 582 *r. Eei6. 12,13 DDt

pebpa koTopbIx A0MKHBI BEITL pacnono-
XeHbl napannentHo nnate Gnoka Al
Mnaty pasMewanT Takum obpasom,
41000l TpaHchopmatop T2 Guin obpaleH
B CTOPOHY BEHTUNATOPA, a Apoccens L2 —
K BEHTUNAUMOHHLIM OTEBEPCTUAM Ha NPO-
TMBONONOXHOWN CTEHKE KOPOOKM.

Ona onuceieaemoro npuBopa odeHs
XOPOWO NOAXOAUT KOPNYC OT Hencnpas-



Hown CBY neqn. BHewHuin Bua UCTOYHKKE
YD uanyyeHus, cobpaHHOro 8 TaKom Kop-
nyce, nokasad Ha puc. 5. Ecnu y koro-To
13 YyuTatenen ecTe BO3MOXHOCTL Mpu-
obpectn Takon kopnyc, cneayert obsaza-
TeNbHO 3TUM BOCNONB30BaThcH. B npo-
TUBHOM Cny4ae ero NpUOeTCA M3roToBUTL
CaMOCTORTENBHO.

Mockoneky yneTpaduoneTosoe wuany-
YeHwe OnacHo ANA 300POBbA, KOHCTPYK-
LUMA KOpPNyCa AO0MKHA WCKKYATh BbIXOA
n3any4eHus 3a ero npeaensi. [sepuy pa-
B04EN KaMEDbl HYXHO BLIPE3aTh U3 CUMIK-
KATHOro (OKOHHOrO) CTeKNa TOMWMHON
5.7 Mm. [Ina gONOAHUTENbHOW 3aWUThI
Ha CTeKNo HeoBX0aMMO HaKNenTE TEMHYIO
NONUMEDHYID MNEHKY., NTPUMEHAEMYID ONA
TOHWpOBaAHWA ABTOMOBUNBHBIX cTekon,
MAKM HAHECTW TOHKWI CNON a3p030NEHOM
3Manu YepHoro ueeTa.

MNpw pabote rasopa3paaHoOn namnsl
BEBIOENAETCA 030H, KOTOpPbLIW O0BONBHO
OLICTPO pa3pywaeT neranu u3 noamMep-
Hblx MaTepuanos. Mo3Tomy vx nyywe He
MCNONL30BaTe B KOHCTPYKUWKM pabouei
Kamepbl yctponcTea. Heobxoonmo takxe
otoenaTe paboqyo kamepy OT OTceka, B
KOTOPOM PAcNoN0OXeHbl 3NEKTPOHHbIE
y3nel, 4T066I NPEAOTEPATUTE NPexXaespe-
MEHHOE CTapeHwe aetanen ycTponcTea.

PaboTawwas rasopaapsoHas namna
CWABHG HarpesaeTca. Pagom C Hel He
A0NXHO BLITe AETANER M3 NErkonnNaskux K
Tem Gonee ropouKx Martepuanos, a npo-
sopa cnegyet sbibpaTe C TEPMOCTOMKON
MA0NALMER.

B HanaxweaHun HyXNaeTcs TONbKO
6nok Al ycrpowcTtea. MNpu BeINONHEHWK
3Ton paboTel HEOBXOOWMO NpUAaepXK-
BaTLCH ONPEAeNeHHoro NopaaKa.

Bnok A3 BpeMEHHO OTKNIOHAIOT. BXOAb!
anementa DD1.2 coepuHsoT C© oBwmm
nposoaom. Liene peawctopa R10 yaa-
NAKOT, OTKAKHAIOT rasopaspagHyio namny
E1. Brosme yCTPONCTEO B CETh, OCLMN-
norpadom NPOBEPAKDIT HANWYWE HA 3aTEO-
pax TpaxaucTopos VT3 u VT4 npsmo-
YrONbHbIX WMNYNECO8 YACTOTOWM OKONO
20 kl'y 1 HanpsaxeHwem okono 7 B.

Bmecto peawncropa R10 noaknoyaoT
namny HakanueBaHws Ha HaNPAXEHWe
220 B mowwHocTeo 40...60 Br 1 cHosa
BKNOYAKOT yCTpocTBo. Jlamna ceetutb
HE [0MKHa, AONYCKAeTCH TONLKO KOPOT-
Kaf BCNbIWKA B MOMEHT BKNIOYEHUA
yctpowucTea. Ecnm xe namna ceeTtuT, He-
06X0AMMO NOMEHATE MECTamMK BLIBOALI
06moTkm I unm ll Tpanchopmatopa T1.

MNpwnawsaioT Ha CBOE MeCcTo pe3ucTop |

R10, npucoeavHsOT razopaspsaHyio
namny U BKIKOHAKOT YCTPOWCTBO B CeTb.
JNlamna pomxHa BKNYUTBCR U yepes
3.5 MWH OOCTUrHYTE HOMMHANBHOWM
MOLWHOCTK U3ny4YeHus. lNogasasn BbICOKWA
yPOBEHL HA Bx0Abl 3anemeHTa DD1.2,
ybexnatTCR B TOM, 4TO namna racHer.
Mocne 3atoro BOCCTaHaBAWBAKT nNoA-
knoueHue 6noka A3 v nposepsaT pato-
TOCNOCOBHOCTE BCEro ycTpoicTsa B
LENOM.

Or pe (7] fporpamma MUKPOKOHT-
ponnepa Haxoantcs Ha FTP-cepeepe pepak-
uun no anpecy ftp://ftp.radio.ru/pub/
2010,/05/UF.zip

Pe,naxmp ﬂ ﬁu £

xa — 11 flo
goro — aaropa

rpag

'MHOrokaHanbHoe ycunutenbHoe

YyCTPOUCTBO
O. WIbWHH, r. Ka3zaHb

OnHa u3 OCHOBHBIX TPYAHOCTEH, BO3HUKAIOWMNX NPU CO3[AHUM

MHOrOKaHanbHoOro ycUnMTENnsHOro ycTpoicrea,

- MMWHUMW3ayunsa

pa3bpoca xapakTepucTuK OTAENbHbIX KAHAaN0B, B Y4CTHOCTHU KO3g-
duUMeHTa ycuneHus. AETOP NOMELeHHON HXe cTaTen npeanaraert
AOBO/IbHO NPOCTOE pelieHne 3Toi npobaemesi.

CUIUTENBHLIE YCTPOWCTBA, YMCNO Ka-

HanoE KOTOPBIX MOXET OOCTUratb
HECKONbKWX NECATKOB, HAXOART NPUMEHE-
HWe 8 cucTemax cbopa mHbopMaumd C
0aTYVKOB B BUOMEVUMHCKOR annaparty-
Pe, B TENNOBW3NOHHbBIX CKaHWUPYHWMX an-
naparax ¥ B0 MHOrMX Opyrux obnactax
papnoanekTpoHukm [1—4]

H npeacTaBnsl Ha cyp uuTartenen
MHOrOKaHanbHoe YCunuteneHoe ycTpon
CTEQO C 3NEKTPOHHBLIM PErynupoBaHuem
KO3 DUUMEHTE YCUNEHWUST HANPAXEHWS,
OTAVHEIDLLEECH OT NPEANOXEHHbIX B NONY-
napHou nuTepatype [5. 6] Tem, 4TO B Kave-
CTBE YNpaensemulX 3NEMEHTOE B HEM
KMCMONb30BaHB! NOAYNDOBOAHNKOBLIE OWO-
Al [7]. 3Tv npocTerw e NonynpoBoaHM-

koBbie Npubopbl No cpasHeHnio ¢ Bonee
CNOXHBIMW 5Mﬂ0nﬂprlMM Wy NoONessiMiA
TDAH3MCTOPaMK, 0BLIYHO NPUMEHAEMBIMI
B [ErynmMpyembix 3BEHbAX YCUNUTENbHBIX
ycTpowcTe [8, 9], vmeloT, kak npaswno,
MEeHbLIMI  TexHonoru4eckun pasbpoc
3nekTpuyHeckux napameTpos. lNpumexe-
HWE B ONUCLIBAEMOM MHOMOKaHaNbHOM
YCUNUTENBHOM YCTDOWCTBE NONYNpoBOMa-
HUKOBLIX OWONOB B KA4eCTBe ynpaensae-
MbIX 3NEMEHTOE MNO3BONWMAO AOCTUYE NPO-
CThiMKW CpEeACTBAMKU OTHOCWUTENBHO HE-
fonbworo pasbpoca KO3QPUUVEHTA YCI-
NeHWA OTAENLHLIX KAHAN0B NPW Npuenne-
MBIX 009 MHOMxX NpaKTUHECKKWX NpUMeHe-
HMWM Npedenax PerynuposaHua yCouneHus
1 YDOBHE HENWHEWMHLIY MCKaXEHWIA
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OcHoBHblIe
TEXHUNECKME XapaKTepPUCTUKKN

HY1cno kaHanoe ycuneHus . . 32
BepxHee anauenue koapdu-
UeHTa yCWUNeHua Hanpe-
MEHWA, HE MeHee 5
Mpenens perynupoBaHns Ko-
apPruUMEHTE YCUNEHWUA Ha-
npsxeHusa, ob, He meree A5
Pasbpoc koadduunenta yon-
NEHWA HANPAXEHWS OTAENb-
HbIX KaHaNoB OTHOCUTENLHO
CpepHero aHaveHns, %, He

1000

Gonee W RS 5
KoadpduuveHT HenuHemnHsbix

uckaxeHuin, %, He bonee . 5
Pafo4um HactoTHbin mHTEp-

san, Mu, He meree . ... .20.. 150 000
Hanpaxenue ynpasnerHus, B Qi 5
Hanpsxerie nutanua, B s

CymmapHas  notpebnaemasn
MOWHOCTe, BT He Bonee . . ..

MpuHuMNUaneHas cxema yeunuTensHo-
rO YyCTpOWCTBA NpeacTasneHa Ha pmc. 1
OHO COCTONT N3 OAVHAKOBBIX YCUNMTENL-
Hbix kaHanoe A1—A32 u obwero ana Bcex
xaWanoe 6noka ynpasnedus A33. Pe-
FYyNMPYIOT KOSPAUUMEHT YCHUNEHWA KaHa-
noe peanctopom R1 "Younenuwe” Kanane
A1—A32 vaeHTUYHB! NO CXEME, NO3TOMY
Lanee onncaH Toneko Al

Kanan coctont u3 Oeyx cTyneHen ycou-
nedns Ha OY 1DA1, 1DA2 konpeHcaTopsl
1C1, 1C2 n 1C4 onpenensioT HKHIOW 1
BEPXHIOW rpaHilpl 4acTOTHOW NONOCH
NPONYCkaHWA KaHana COOTEETCTBEHHO,
koHgeHcaTop 1C3 — huneTpyrowmin B uenwm
nutanis. Pesuctopel 1R5, 1R zapaT Tok
YMNPEBNEHWA ONEPALMOHHLIX YCUNUTENen

Koapduument ycunenun nepson cry-
NEHK KaHana onpegeneHd OTHOLWLEHWeM CO-
npoTueneHun peancropoe 1R1 1 1R4. Pe-
aucTopel 1R1 » 1R2 obGpasyoT penutens
HENPAXEHUA, KOTOPLIN YyBENWYMBaeT a0-
NYCTUMOE 3Ha4YeHWe NOCTOAHHOW COCTaB-
nalwen Ha exoge oo 2,5R2/(R1+R2) B
NPENATCTBYR BO3MOXHON NEpemMeHe no-
NAPHOCTW HaNPRXeHWA Ha OKCUAHOM KOH-
AeHcatope 1C1. Ha koadduunent ycune-
Hua pesnctop 1R2 npakTuueckoro enva-
HURA HE OKa3bliBaeT

PerynuposaHue koadduumneHTa ycune-
HWS KaHana, KOTOPOE BLINONHSET BTopas
cTynexb Ha OY 1DA2, peanuzoeaHo nytem
M3MEHEHWA NPOBOAMMOCTK Awoaoe 1VD1,
1VD2 npu nameHeHun Kanpsixerua. noga-
BAaEeMOro Ha BxOf YNpaBneHws (BeiBOg 7
kaHana). Mpu NoBsIWEHM HANPAXEHWS Ha
3TOM BXOOE NpoBOOMMOCTL Awopa 1VD2
yBENuYMBaeTca, Gnaronapa Yemy ymeHb-
waeTca conpoTuenedwe uenu 1VD21R7,
yBEENUHMBaETCA TOK 4epe3 avcn 1VD1. B
pe3yneTaTte NpoBOaMMOCTE awoga 1WD1
BO3pacrtaer, a CONpPOTMENEHWE uenwu
1VD11R3 ymeHblaeTcs

Awoa 1VD1 1 peauctop 1R3 BKNIOHEHBI
B Uuene otpuuatensHon OC, oxeaTteiBaw-
wen OY 1DA2, NnoaTomy Npu ymeHsweHuI
conpoTtuenexus uenn 1VD11R3 koaddu-
LIMEHT YCUNEHUS CTYNEHW YBENUYUBAETCH.
Mpy yMeHLWEHWY HANPAXEHUA Ha BXxode
YPasneHna BblWEeONWCaHHbIE MPOLUEeCcChl
nponCXoasT 8 oBpaTHOM HanpaBneHuW u
KO3 PUUMEHT YCUNEHWA HANDPSXEHUS
YMEHbLIAETCA.

Ha pwuc. 2 nokazaHa 3aBMCUMOCTb
npupaweHns KoagpuurueHTa ycunenusa

- !
Rie——=r ., 2 DA2 |2
Onf B I O:o
Puc. 4

HanpaxeHna AK, OTHOCUTENLHO ero mu-
HUMANBHOrC 3Ha4YeHWs, pasHOro 175 n
MPUHATOrO 33 HYNb. OT HANPAXEHWUS yNpag-
nexus U, NBMEPEHHOMO Ha CpeaHem no
cxeme BbiBoae pesuctopa R1 "Younenue”

Bnok ynpaenenns A33 Bkniouaer B cebs
WUCTOYHWK HaNPAXEeHWUA CMELLeHUA. HeoB-
XOAWMbIA ANA 0BeCneYeHns HOpManLHORN
pabotel OV KaHanoB B pexume oaHono-
NAPHOFO NUTaHWA. NCTouHMK cocTouT K3
OY 33DA1 v TpanauncTopa 33VT1. C amut-
Tepa Bydeproro TpansmcTopa 33VT2 chn-
MEeTCA HanNpPsXeHWe Ha BxoAbl ynpasne-
HUA KaHanoe. Yane 6noka ynpaenedus
A33 u karans! A1—A32 NUTa0TCR Hanps-
xeHvem +5 B ot crtabunusatopa Hanps-
xeHua 33DA2. K atomy xe WCTOYHUKY NOA-
KNIOYEH NepemMeHHLln  peauctop R1
"Yocunerne".

B ycunutencHom yCTROWCTEE NpliMeHe-
Hbl OKCUOHO-NONYNPOBOOHVEOBRIE TAHTAN0-
BbI® KOHOEHCATOPR KS3-56 1 kepamuueckne
K10-17B. pacCYvTaHHEBIE HA NOBEDXHOCTHEIN
MOHTax. Bre KOHABHCATOPE! NPUNaAHL! K
nnare co CTOPOHE! NeYati. Peanctopbl -
C2-29B v C2-33, peauctop R1 “"Ycune-
Hue' ' —ChN4-1a Tpan3ucTopol KTS036 mox-
HO 3amMeHuTs NoBbIAK KPEeMHWEBBIMK N-P-N
TRAH3UCTOPAMI C aHANOTMYHBIMIK NapaMeT-
pami. Mukpocxemer 1407Y03 w 140¥012
MOXHO 3amMeHnTe Ha K 1407Y03 n K140Ya412,
140y01201. K140¥A1201, uA776H coor-
BeTCTEEeHHD. Brecro KP142EHSA moxHO
UCNoNL3oBaTe cTabunmnsarop 7805,

Kananst A1—A32 v Bnok ynpasnexus
A33 CMOHTUPOBAKBI Ha NEYATHBIX NNATax 13
GONLEMMPOBAHHOTO C OAHOW CTOPOHL! CTEk-
noTexkcTonuTa TonumHOMU 1 Mm. Yeptex
NEYaTHOW Mnatel kKaHana NpeacTagneHd Ha
pwc. 3, a nnatel GNoKa ynpasneHus — Ha
puc. 4 [eyaTHele NnaTel kaHanos 1 Gnoka
YNpaeneHua NnoMeweHs 8 0Bumm metannu-
YeCKW1 kOpnyc, cHaG¥eHHbLIM BXOOHbIM W
BEIXOAHBIM pazbeman. [1na obecneverHus
BOZMOXHOCTY AMCTAHUWOHHOID perynmpo-
BaHus peanctop R1 "Younenwe” pacnono-
HEH BHE KOPNYCa.

Hanaxueanie kasanos v Gnoka ynpas-
neduna ocoberHocTen HE MMEET, erg Bbi-
NOAHAKT N0 W3BECTHbIM MeToaukam. Mo
HeobXxoAMMOCTY NMOADOPKOW peancTopa
32R2 nobuBalnTcA ABYCTOPOHHEro Ciim-
METPRUYHOIO OrPaHrYeHs MakC UMansHoro
BHI¥OOHOTO CUrHana rananos Al —-A32
MNonbopron koHaeHcaTopa NC4 koppekTi-
PVIOT aMNAuTyOHO-4aCcTOTHYIO xaparTepu-
CTKYy COOTEBETCTBYIOWEro kaHana g oona-
CT BEPXHWX 3HAYEHNIN HacTo Tl

Ouexky oTHOoCuTensHOrO pasbpoca
KO3 PrUMeHTa £ vounenus Hanpaxerns
Ka0ro KaHana BelinonHaT No RDL‘_)pMyﬂe

i_, =1 - K, K, ) 100 %,
roe K, — KO3QDOUUMEHT YCUNEHMA Hanpsa-
HEHUA kaHana, K, . — cpenxee apudmeTn-
HeCKOe 3Haqerne kO3M@UUUEHTOE youne-
HUA HaNPAXKEeHUa BCEX kaHanoe. Beipae-
HUBAIOT OTHOCHTENLHBIA Pastpoc koad-
DULMEHTOB YCUNEHUS KAHANOE B MHTEPBaNe
pPerynupoBanunf noabopron pesncTopoes
NR3, NR7 1nu auopgos NVD 1, NVD2.
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BONMbLUON CEMU3NEeMEHTHbIN

MHAOUKaATOpP

A. MAMMWYEB, n/o LLlatanoso CmoneHcko 0611,

[J nA HACTEeHHBIN 3NEKTPOHHLIX YACOB
LB undpoBeIX TEPMOMETPOB U T M. YCT-
PONCTB. NOKAZAHIA KOTOPLIX KENaTeNnbHO
Habnioaate ¢ HONLWOro PAcCTOAHWA, He-
0Bx00ikbl CEMPANEMEHTHEIE LNGPOBLIE
WHAMKATOPBI OOnbWWX pa3mepos. MNpu
OTCYTCTBUK B NpOAaxe WHAMKATOPOE
HYAHOT0 pasMepa papuomobnTenn naro-
TABNMBAKOT Ux CAMOCTOATENLHO, Hanpw-
mMep. 'HabupaT’ COCTaBnAWNe UX 3ne-
MEHTB! M3 NaMN HAKaNWBaHWA NN CBETO-

4 “ s R
| §il 1| | mrme wx
| ' '_ Ef Z
_t [
(Rl
Puc. 1 a) 6)

nuopoe. Oasaro nepseeie NOTPeBNAKDT
NOB0NLHO BONLLYH MOWHOCTE 11 HEAON-
roBe4Hbl, BTOPHIE NO 3TUM NapameTpam
BERNOAHE NOOX0ART, HO ANA HOPManeHOro
APUTENBHO! O BOCAPWATHA 3HAKOB LX NpK-

YEHWUA BCEX 3INEMEHTOE WHAMKEATOPA. —
npuMepHo 25 MA. NpaMoe Nagedue Ha-
NPRKEHUA HA KaXAOM INEMEHTE — OKONO
6B

OCHOBa KOHCTPYEUMW WHOWKATOPE —
[BE NEeYaTHLIE MNaTkl, YEPTEXN KOTOPbIX

nokasaHsl Ha puc. 4 Ha nepeon 13 HUx
(ND PUCYHEY — NEBOK| MOHTURYIOT 3ne-
mMeHTe B v C. Ha BTopon — E u F (cornac-
HO OOWeNPUHATON MapKupoBKe NokKa-
3anHon Ha puc. 1,6) Bnementel A, D Gn

*xOOWUTCR YCTaHaBNUMEaATh 4YEpe3 Kaxabie
5 .10 MM, Tak 4TO HMCNO CEETOOAMOLOE
nony4aeTca Oonewum. Hanpumep, ans
WUIrOTOBNEHWE VMHOWKATOpa W3 3NemMeH-

TOB pa3mepom 72 Mm (BmCOTa 3Haka —
npumepHo 150 ) nosagoburea 70 cae-
TOAMOA0B (NpW ware & mm)

YIMEHBLWWTEL YMCNO CBETOAMDAOE B HE-
CKONBKO Pas MO#HO, MCNONb3YA WX
NpUMEeD. Kak onucaHo Hke Ecnu nga no-
CTaTtouHo Apkux ceetopgwopa 1
(puc. 1.a) BoTaBWTh C TOPUOE B
OTpea0K 2 NAACTMacCOBON TRYO-

KW ONS KOKTEWUNS, TO NOAYYUTCA
FOHCTDYKUWA, KOTOPYKD C yCne- ]Ls
XOM  MOXHO WCNONL3OBATbL B
Ka4yecTee 3anemedHTa camoaens-
HOMO CEMWUINEMBHTHOTO unbpo-
BOM O vMeguKatTopa BHelwHMN B,
P, BRICBEYMBASMBIX MHAWKE- =
TOPOM, COCTORALWMM W3 Takux
INEMEHTOB. MNpeacTasneH Ha
puc. 2 8
Crema ycTponcTea wzobpa-
#xeHa Ha puc. 3. Mo oy, 310
MHAVKATOP € obwum aHoaom.
Ecnu neobxopmumo. H100e 006
Wk OBIN KATOL, NOARPHOCTE = o=

cnegyeT u3meHuTe Ha obpat-
Hywo Ceetoanoas HL1—HL14 —
CEEDXbAPKUE 3ENeHOoro ueeta
CBEHEHWA B NPO3PAYHLIX KOPY-
cax auamerpom S MM, Hanpu-
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BKMOYEHWA BCEX CEETOAnGnoB
10

mep, LDGL3333, LDGM3333.
LDGM3343 dupme LIGITEK.
MuHWUMaNEHBIM TOK. HEODxoOW-
MBI AN OAHOBPEMEHHOMO CBe-

.|

Puc. 4

COBAVHUTENBHBIE MNEPEMBLIHEN YCTaHAE-
NUBZOT MeX Ay NnaTamn

WNaroTosneHwe MHOWKATOPa HaYHAT
¢ Hapezkw Tpydouex anuHou 77 mMm
3arem GopMyOT BEBIBOOLI CBETOAWOA0E —
PYKOBOACTBYACH PAcNONOXEHUEM WX HA
nnaTtax. noKaiadHeiM Ha puc. 4. crubaT
BLIBOALI NOA NPAMBIM YTAOM Ha paccTos-
HuK npumepHo 2 5.3 MM 0T Kopnyca
ieeiBon katopa HL14 crubawt Ha pac-
cToAHUK, Oonbwem Ha 5 mm). B 3asep-
WeHMe Kopnycsel CBETOOWOAOB MNOTHO
BCTABNAKNT B NPEABAPUTENbLHO pa3salib-
WOBaHHBIE MeTannu4eckum CTepXxHem
KOHUBI TpyBO4eK € Takum pacqetom
4Tofbl KOHUE! BEIEOAOE OwiNy Hanpasne-
Hbl B OOHY CTOPOHY

Nocne MOHTAXE 3NEMEHTOE K Ne4ar-
Hbit Matam NpunatieanT oTpeskn rub-
KOFO MOHTAXHOrO nNposopa, kKoTopbie
GynyT CNyxuTe BLIBOAAMW WHOVKATOPA
A—-Gu+U

Bo vwabexadwe 83aMMHON NOOCBETKW
FNEMEHTOE CMORTUDOBAaHHEIE NNaThl NO-

O A .
[ 'l
1
.T.i
10 . i
1
MEWAKT BHYTPE KOPODYATOW PaMEK,

pazegepTka KoTopow wu3aohpaxeHa Ha
puc. 5 (pa3mep 80 mm 1 NpunMbiKaloLIne
K HemMy APYrue pasmeps: YyTOYHAKT no
daKTHUHECKOMY DACCTORHWID MeX 1y nna-
Tami) 3aroToBry BLIPE3AKDT W3 TOHKOIO
(TonwmnHon  0.25—0.4 mia) nNOTHOTO
KAPTOHA (HAaNpUMED, 3NeKTpokapToHa
mapku IB) Mecta criba nokasaHsl Ha
HEPTEXE TOHKUMI WTPUXOBLIMK NHHNA-
M. MecTa paszpesa — YTONWEHHBIMD
AvRvEarm. Ona T0ro 47006 BHYTPEHHWE
CTEHKM YABDXKMBANICE B COMHYTOM CO-
CTORHWW, ME¥AY HUMW BKNEMBAKDT NPA-
MOYIONBHRBIE NNACTUHEl M3 TOFO Xe MaTe-
fwana.

Pamky ¢ nnatamii NOMewanT & ckne-
EHHbIW N3 HENPO3PAYHONO NMCTOBOMO NO-
NUCTUPOna kopnyc, 8 BOKOBBIX CTEHKAX
KOTOPOro NpOCBenneHsl OTEepCTUA Nofa
BEIEOOB WHAMKATOPA BryTpenHWe pas-
MEPL! KOPNYCa NOMXHL ObliTh HA 1...2 MM
00NblIE COOTBETCTEVIOLWMWX pPaimMepoB
pamkn ¢ nnatamu  Ceepxy Kopnyc
JAKPLIBAT KPBILWKOW M3 38NeHOI0 opra-
HWYEeCkOro CTekna
B dponoa

Penaxrop B dponce
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NPUKNAOHASA 3NEKTPOHUKA

Ten. 608-28-38

Npuem cTatein: mail@radio.ru
Bonpocel: consult@radio.ru

PAIMO Ne 5, 2010

OxpaHHOe yCcTpoicCcTBO Ha Oas3e
coTtoBoro renedoHa
m 0ecnpoBOAHbIX AAaTYNKOB

A. BOBK, r. Anrapck UpkyTckoii ob1.

Npennaraemoe oxpaHHOE yCTPOHCTBO NepeaaeT TPEBOXHbINA CUr-
Han No ceTsM COTOBOM CBA3W HA 3apaHee yCTaHOBMEHHbIA Homep. B
HeM npumeHeHsl 6ecnpoBoAHbIe AAaTYMKKN, 4TO MO3BOMAET, BO-Nep-
BbIX, NPy HEO6XO[UMOCTY NErKO M3MEHNTE WX YUC/IO U pacrosnoxe-

HHe, a BO-BTOPbLIX,

ornepaTHBHO yCTaHOBKTbL 3TO OXPaHHOE YyCTPOW-

CTBO npakTuyecku Ha mobomM ob6bekTe, a 3aTem TakXxe Nlerko ero

AEeMOHTHUPOBATD.

) XPaHHOE YCTPONCTBO COCTOMT 13 Ba-
7 30B0ro GnoKa-nPUeMHIMKE, KOTOPBLIN
ynpaenaeTr COTOBbIM TenedoHOM, W He-

B yCcTpONCTEE NpUMEHEH COTOBLIN TE-
nedon mopenn MOTOROLA Ci15, Ho
BNONHE MOAOMAYT W OPYyrve annapatsl.

OcHoBHble
TEXHUYECKUE XapaKTEPUCTUKN

Hanpsxenwe nutanua, B 3,3..40
Notpebtnaemeiil TOx, MA . . 0,5
HactoTa nepepadl curHana

Tpesoru, Mlu 433,92
CrOpOCTE Nepefaln OaHHbIX,

Kbut/C W ) (e
Ypanewne patyunka oT 6asoso-

roGnoka, M, He Bonee . .......... 50

Hucno garaveos ... HE OrpPaHu4eHo
MNpooon#uTeneHOCTE HEnpe-
pbiBHOW PaboTel:

B pexune "00bIHHbIA

CVEKIE v o s oy

8 pexumMe "IKOHOMWYHBIN,

CYTKW
NCTONHWE NIATAHNA

idacs 1
.. .aKKYMYNaTOR
cotoBoro Tenedona
labaputHele paameps mea .. 45-30-15

MpuHunnuaneHas cxewa 06a3oBoro

CEONbKMX OdaTH4WKOB, Nependiuwmx cur- Ina nepepadyn cwurHana Tpeeory no Bnoka nokaszaHa Ha pwc. 1. Fopwposax-
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Han Tpeeoru Ha atoT Gnok no paguoka-
Hany. YnpaenswoT Oa3loesim  Gnokom
BCErQ ABYMSA KHOMKaMW, NPW 3TOM NKUTa-
HWE — aBTOHOMHOE, MNO3TOMY OTCYT-
CTBYIOT ANWHHBIE NPOBOAA W COEOUHW-
TensHbie kabenu — BCE KOMNAKTHO W
ynobHo. Beero asTopom Geino cobpaxo
OKONO  OECATH  KOMMNMNEKTOB  Takux
YCTPOWCTB, KOTOPHIE NOKAa3anu BLICOKYID
HapexHocTe B pabote. MNovemy-To npea-
noyTeHWe OTOAETCH YCTAHOBKE B rapax.
XOTA €ero MOXHO WCNONb30BaTe W ONA
OXpaHbl KBAPTWPLI, O34HOM0 [AOMUKA,
asTomobuna, oduca — Bes3ne, roe ecto
YEEPEHHOE NOKPBITWE CETLI COTOBON
cBA3N.

paguokaHany WcnoNb30BaHbl MUKPO-
MOUHbIE Nepenatymkn RT4 (B patymkax)
v npuemunk RRB (B Gazoesom BGnoke),
paboTawwwre Ha sacvote 433,92 My,
OnHin 06nanaloT XOPOWWMKU TEXHUYECKK-
MW XapakTeEPUCTUKAMK, UMEIDT HebONb-
wwe rabapuTel, 3KOHOMWYHBEI, HE Tpe-
OyIOT AONONHWTENBEHLIX BHELIHWX 3ne-
MEHTOB, K TOMY XE€ WX HEeTPYAHO Npw-
obpectn B WHTepHeT-maraavHax. Mpwu-
MEHEHWE B [atumke xopepa
MC145026D. a B Ga3zosom Bnoke —
nexopepa MC145028P noasonsert nony-
unTe 19683 BapuwauTa "cexpeTHoro”
KOAd, 4TO NOBLIWAET NOMEXOYCTOMHW-
BOCTb YCTPOWCTEA.

Puc. 1

Hele NOCbINKW OT Aardvka npyuHKmMmaeT
CBEpXpereHepatvigHelil AM npuemHnk U1,
MMNYNBCHBIA CUrHAN C ero BuIXoaa NocTy-
naet Ha nexopep DD1. MNpw coenaneHum
NPUHATOrO W 3apaHee yYCTAHOBAEHHOro
KOAOB Ha Buixofe VT nekonepa (Beigoa 11)
GOPMUPYETCA HANPAXEHWE BLICOKOrO
YPOBHA, PABHOE HANPAXEHWIO NUTaHWUR
ATON MUKpOCXeMbl. Ha noruyeckwx ane-
menTax DD2.2, DD2.4 w cueTtunke DD4
cobpan y3en 3apepxkv. OH Bnokupyet
NPOXOXOEHWe CurHana ¢ aaTtyuka npu
BKMo4eHun Gazosoro 6noka v npu ocy-
LIECTBNEHUW 3BOHKA COTOBLIM TENEhOHOM
(TenedoH 3BOHWT CTONLKO BpEeMEHW,
CKONbLKO ANS 3TOr0 OTBOOWMTCH B CETW M



BbIflaeT COOTBETCTRyIoWee coobuleHne —
abGoHeRT 3anAT Wnn HegocTyneH). Ha ane-
mentax DD2 1, DD2.3 w cuetymnke DD3
cobpar yaen ynpasnenun TpaH3nctopamn
VT1, VT2, koTopbie 1 NpoW3BoanT "Haxa-
TMA Ha COOTBEVCTBYIOLIWME KHONKW Tene-
¢oHa

PaccmoTpum paboty Gazosoro Gnoka
nogpobxee. B pexume "0DbIMHBIA" KOH-
TakTel nepekoyatens SA1.1 1 SA1.2 pa-
Z0MKHYTEI — TakOW PEXUM PEKOMEHAY-
eTCA UCNONb30BaTL NPU YCTAHOBKE OXpaH-
HOro yCTPOWCTBa B asTomobune.

Nocne HaxkaTus Ha kHonky SB1 Hanps-
XEHWE C aKKymMynaTopa coToBOoro Tenedo-
Ha NOCTyNaeT B uenb NuTadws Haszoeoro
Gnoka — Ha npuemnnk U1, aexonep DD1.
norudeckie anemedTsl DD2.1—DD2.4 n
cyetynk DD4, npu atom cueTunk DD3 noka
octaetca obectoveHHubim. YToOb Bazel
TpauaucTtopoe VT1 n VT2 npu 31OM He
OKa3anich B "MOABELWEHHOM  COCTOAHWY,
OHKM vepe3s peanctopel R13, R14 coeauHe-
Hbl ¢ 06wmm nposogom. MpuemHuk Ul v

Ka NOABWUTCA HW3KWW YDOBEHb, KOHOEHCA-
Top C5 BeICTPO PaspaaVTCA Hepes3 Onoa
VD4, v HBaszoeet Gnok npekpatuT pearw-
POBATL HA CWrHANLI NATYMKOB, TaK Kak Ha
oaHOM 3 BXx000B6 anemerTa DD2.2 (BeiBOA,
2 DD2) ycTaHoBWUTCA HM3KWA YDOBEHD, 8 Ha
puixoae 1 cuetdnka DD4 — BeicOokMA.

MNpw cMeHe BLICOKOTO YPOBHA HE BbIXO-
ne VT pexopepa DD1 Ha HW3KWI KOHOEH-
catop C4 menneHHo pas3paauTca Yepes
peanctop RS5. 3710 Heobxogwmo AN\
YCTPAHEHUS CNyYanHblX NEpPexKnioHeHni
cyetumrka DD4 (BbiCOKWW ypOBEHE HAa
suiBofe 1 norwyeckoro anementa DD2.2
LONXEH MCHE3HYTb HECKONBKO NO3XE, 4EM
Ha BoIBOAE 2).

Mocne nepewnyeHua cHeTqmnka DD4
BLICOKWIA YyPOBEHL C €ro Beixoga 1 nocTy-
NUT Ha NWHWID NUTanws cuetanka DDS, a
yepea RC-uens C7RY9 — Ha exop R, ycTa-
HAaBNWBAA €ro B HYNEBOE COCTOAHUE.
OOHOBPEMEHHO BLICOKMWA YPOBEHL (4epe3
peauncTtop RB) nacr pazpeweHue Ha pabo-
Ty reHepatopa WMNynscos, cobpaHHoro

ceTe nonxHa parte othoW cama v BeIQATh
coobuienue (aBoOHEHT 32HAT UNW HEQOCTY-
neH). MoatomMy NPORONXWUTENLHOCTL 3a-
paokn koHgeHcatopa C5 npumepHo Ha
30 % 6onbWwe BPEMEHHOrD WHTEpsana,
KOTOPBIA KOHKPETHBIM ONEPATOP COTOBOW
CBRA3W OTBOAWT HA O03BOH.

B pexume "3KOHOMMYHGLIN™ KOHTaKTbl
nepekniodatens SA1 1 u SA1.2 3amkHyThI,
4TO PEKOMEHAYETCA B CNy4ae€ yCTAHOBKW
OXPaHHOrO YCTPOMCTBA B KBAPTUPY. Aadv-
HBIA [IOM, Fapax;. 3TOT pexum OTNNHaABTCH
0T "0BbIMHOrO" TEM, 4TO COTOBLIN TENedoH
BBIK/IIOYEH, @ OT Ero akkymynatopa nuta-
eTca Toneko 6azoewih 6nok. Ecnuv B 0BbI4-
HOM pEeXuMe YNPaenNfemMblil redepartop
HauuHaeT paboTaTe NPaKTUYECKKM CpPaady.
TO B 9KOHOMWSHOM NPOMCXOOMT 3a0epxka
ero BoueHns. MNpuyem BbICOKWIA ypo-
BeHb Ha Boixoge 0 cyetumka DD3 npucyT-
CTEBYET B TEYEHWNE MMEHHO 3TOW 330EPHKN.
TpanaucTop VT2 oCywecTenseT gamTens-
HOE "HaxaTue' Ha KHOMKY COTOBOrQ Tene-
dona "Mut. 3asepw.”, koTopoe Heobxo-
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Puc. 2 .

pexopep DD1 nuTaloTCR HanpRXeHWem
3 B, NOCKONBKY 4acTe HANPAXEeHUA NagaeT
Ha gwoae VD2, 3tvm obecneseHo Tpebye-
MOE HanpaxeHwe nNTaHna NpuemHika.
Homueane! anemeHTos NoAoGpaHel Takum
obpaszom. 4Tobbl NOTpebnAemeld TOK B
AEXYPHOM pexume He npessiwan 0,5 mA.

Lens CBR10 B8 mMOMEHT nogadu nura-
HUSA QOPMUPYET MMNYNLC HaNPAXEHWA,
KOTOpbIK Y4epe3 awon VDS noctynaer Ha
exof R cuerymka DD4, v ycraHaenmeaeT
ero B Hynesoe cocTtonHue. Npw 3ToM Ha
ero seixone 0 NOABNAETCA BLICOKWIA YpPO-
BEHb W HAYWHAETCA 3apPAdKa KOHAEHCaTO-
pa C5 uepez peauctop R7. MNoka oH 3aps-
xaetcs. anemedT DD2.2 He pearvpyer Ha
NOSBNEHME BLICOKOTO YPOBHA Ha BbIXOOE
VT pexkopepa DD1

Mocne Toro, Kak HaNPAXeHWe Ha KOH-
pencatope C5 gocTurHer nopora nepe-
KnioveHus anemedta DD2.2, Ga3oseiin
6nok rotos k pabGote. MNprem nepeoi
“cBOEN” KOOOEBOW NOCHINKW MPUBEOET K
nosesneHnio Ha eeixoge VT pexopepa DD1
HANPAXEeHWA BLICOKOrO YpPOBHA. Yepes
avoa VD3 kongencatop C4 BeicTpo 3apa-
AWTCH W OCTaHETCH 3apsaXEeHHbIM 00 Tex
nop, noka ¢ eeixoga OUT npuemHuka U1
Ha exofn pexkopepa IN Byayt votk "ceon”
KOAOBBIE NOCHINKM.

MosieneHune Ha obowux Bxopax noru-e-
ckoro anementa DD2.2 BoICOKOrO yPOBHA
W3MEHWT YPOBEHL Ha Ero BLIXOAE C BLICO-
KOTO H2 HW3KWIA 1, COOTBETCTBEHHO, HA
Bbixone anementa DD2.4 — ¢ HM3KOMO Ha
BBICOKWIA, H4TO NPUBEAET K NEPEKNIOHEHWNIO
cyetymka DD4. Ha eeixope 0 3TOro cueTtym-

Ha anemerTe DD2.1. Uens C6R8 — vacrto-
To3apaowas, a anement DD2.3 waeeptu-
pyeT umnyneCel reHepatopa. ToaH3ancTop
VT2 oTKpOEeTCA BO BPEMA AIENCTENA BTOPO-
ro v 4eTBepPTOro MMNYNLCOB reHeparTopa
neaxnpr ‘Haxmet” Ha kwonky Twt/3a-
BEPW.” COTOBOro Tenedora. lBoiHoe Ha-
xatve Heobxoommo, 4T06BI NONacTe B
TNABHOE MEHIO. NOCKONLKY NPW NPONYLLEH-
HOM BXOOALWENM IBOHKE NK nocTynuewem
SMS-coobweHny (CNy4anHbil 3BOHOK,
HaNOMWHAHWA COTOBOMO ONEpPaTopa, pek-
NaMHBLIE aKUWK U T. A.) HEBO3MOXHO BOWRTK
B CNWCOK NOCNEQHWX 3BOHKOB, HaxiiMmas
Ha kHonky "Buiaos/OteeT”.

Tpanauctop VT1 "HaxiimaeT” Ha kHon-
ky TenedoHa "Buizoe/OTtBET” Npu nocTyn-
NeHVKU WEeCTOro MMmNyneca reHeparopa
(BXOQ B CNMCOK NOCNEOHWX 3BOHKOB) M
eule pas3 — Npy NOCTYNNEHUWN BOCBMOrO
VMNYNbCa (2KTUBMPYETCA MOCNEOHWI 3a-
MUCAHHBIA HOMEP 1 NPOV3BOANTCH 3BOHOK).

Mockonexky redepatTop npoaonxaer
paboTaTe, NpW NOCTyNneHW OEeBATOro
VMNYNBCa HANPAXEHWe BbICOKOMD YPOBHA
uepes anop, VDS ByneTt nogaHo Ha sxoa R
cuetunka DD4, 410 ycTaHOBUT ero B Hyne-
BOE COCTOSIHME. HU3KWI yDOBEHb Ha BbIXO-
DEe 1 3TOro c4eTHmMka 3anpetut paboty
reHepaTopa, a NUTaLLee HanpaxeHue
cuetunka DD3 Bypet otkmoseno. OgHo-
BpEMEHHO Yepe3 peanctop R7 HavyuHawoT-
Cs 3apanka konpencatopa C5 v noarotos-
ka 6azosoro Gnoka k Npuemy curdana par-
4uka. Bo epems 3apsaokv a10ro KoHpeHca-
TOpa TenedoH NPOAONXAET A03BAHUBATE-
ca po aboHeHTa. M kak yxe oTMe4anocs,

AMIM0 KaK ANA BOHeHMa TenedoHa, Tak u
ana peructpauvu B cetu. MNpogonxm-
TEeNLHOCTL 3apAnkn koHgeHcatopa C3
yepes pesvctop RS ponxra ObiTe Bonbwe
BPEMEHHOIO WHTEPBAaNa, HeoOxooumMoro
AN BKNHYEHWA NNOC NPOAONAKMTENL-
HOCTb NOMCKa CeTw, NpuMepHo Ha 30 %6,
Ouon VD1 obecnevynsaet GricTpyH: pas-
pAoky KoHpeHcaropa C3 npw ycTaHoeke
cyetymka DD3 B HyNeBOE COCTORHLIE.

Ecnu 6azoBuim Gnok Bbin B IKOHOMWY-
HOM pexume w cpafotan aatyuk (pada
KOMaHIa Ha 3BOHOK), TO NOCNE 3TOro OH
nepenger B O00bi4HEIM pexum paboTwl
(coToebii TenedoH BkAYeH). Mpwu nocne-
OYIOWEM NpUemMe curHana pativka 6aso-
Bl BNOK CHOBa ANUTENsHO “HaxumaeT”
Ha kHONKy “Mut./3asepw.”. MNoatomy
COTOBLIN TEnedoH 32 3T0 BPEMRA yCNeBaeT
BbIK/IIOYWTECA, BKAKYMTBECH. HAWTW CETb W
nocnaTte BbI30B. Hakano ewi30Ba noO
CPaBHEHWIO C 0DObINHBLIM PEXWMOM 330ep-
KNBAETCH Ha BPEMS BbIKNIOYEHWUS, BKIIO-
YEHWA, NOWCKA CETY, 8 B OCTANBHOM HMKa-
KWUX Pasnuyunin HeT

Jartuunk, cxema k0TOpOro nokasana Ha
puUcC. 2, NpegHa3sHaqed ANs YCTaHOBKW Ha
BXOOHYID OBEPL KBAPTUPLI, A2YHOM0 4OMU-
Ka unu rapaxHele eopota. OH uMeeT aeTo-
HOMHOE NUTaHue, GyHKuN 3aAepXKK Npn
BKNIOYEHWN 1 3HeprocBepexeHns npw
cpabateiBaHuu. Mocne nogasu NuTanue-
ro HANPAXEHWA HaxaTuem Ha kHonky SB1
uens C3R4 chopmupyeT umnynsc Hanps-
KEeHWna, KOTopein Yepea awog VD2 nocty-
nuT Ha Bxoa R cyetynka DD2 v ycTaHosuT
ero B Hynesoe coctosHue. OgHoBpe-
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PAQMO Ne 5, 2010

TENBHOE BPEMRA HAXOARTCH B 3aMKHYTOM
cocioadi Ecnn nnanupyetca npuime-
HWTE HECKONLED AATHUKOER, Y BCEX kOfg
AON¥EeH DuiTh OOWMHAKOBBIM (B AAHHOM
cnyyae +A1 +A2 -D9)

BunewnHcTeo  petanen  Haszosoro
Anoka (kpomMe nerogepa, NPUeMHUES W
EHONKW) NpefHa3HayqycHel Oong nosepx-
HOCTHOO MOHTARa. OHW YOTAHOBNEHE! Ha
OBYX NEYaTHLIX NAatax M3 OOHOCTOROHHE
DONLIMPOBAHHOI O CTELNOTELCTONWUTA
TONWAHON | MM, MX HEPTEXW NOKA3AaHL! Ha
puc. 3 v puc. 4 [exkoasp U NpUemHNE
YCTAHOBNEHSL! CO CTOPOHBLI, CBOOOAHOK OT
NEYATHLEY NPOBOOHUKOB. OPWHEM MNPii-
EMHVE DACMONOKER NAPANNENEHO NNare
BLIBOOE! KHOMKW 3arnyTel NOL  YINOM
90 rpan. v NpUNAasHe k¥ obenm nnatam
YerarnoBry kOAa NPOBOARAT, COBQMHAR NDO-
BOMOYHEIMWU  NEDEMBIYKAMIT COOTBETCT-
BYOUIME BxOfbl nekopepa DD1 ¢ nnoco-
BOW MAW C MWHYCOBOYW NUHUEW NUTAHWA

K eve. 3003

Ch 3
: o Dﬂg: ) +?cr1‘ o c\f.f
voal- ==\, S ¢z, reoR6VD5 " (g
=B (ARNRRE R LTI
voTl- -z = D02 += 4 DD4
o =8 =T g v
VDe}, 0co0orl R nooococoo
vpa| ! F'A'-_‘: 4 R1 R3
b vig S R4" 'cq —R2
::__"lj}._f'shclﬁ‘noglo oo
XP1
45 KSAM A
A A
1
55 56 b
oofooo € "
B /:C'D‘I .'foui &
g/ ) g
OOGC‘/C‘ [= 2 = B =}
. { /
e o B 7 M1 415
Va0 0 0 [ oo o o
Puc. 3

MEHHO Yepes pe

anctop R3 Hauderca aa-

pRAka koHaercatopa C2 Korga Hanpshxe-

HUE HA HeM DOCTUIMHET Nopora
KnlueHus anemvedta DD1.1

nepe

(NpumepHO

4epe3 23 ), NepBoe Ke JaMbIKaHue KOH-
TakTOB reprkoHa SF1 npueeder k noasne
HWK Ha Bbixoge anemedta DO 1 prakoro

YPOBHA, a8 HAa Bwixone anemedta DD 2

-

BEICOKOrG W Oanee K Nepeknoye HnK cHet-

yura DD2

Ha atom cuetyiike cobpan ogHoenbpa-
Top Hepez peanctop RS, NOOKNHOYEHHBLIN
boebixoay 1 cuetquka DD2, aapaxaertca
rosgeHcatop C4 Ero Hanprxedve yepea
oo VO3 noctynaet va exon R cuetyiika
CD2, v voraa oHO AOCTUMHET NOPOroBOI O,
D02 GyneT yeTaHoeneH B HYNEBOE COCTOR-
Hue [ANTensHOCTE UMNYNeCa HA BLIXOOE
1 cuetymnka DD2 3aesvcut o1 npoaonsi-

TENLHOCTK

(npumepHo 1.2 ¢} Toneko Ha 3To

:@apAaks konaencatopa C4

Bpema

v BKONAETCR ceeToanon HL 1, vopep DD3
v AN nepepartair Ul Takow pexian pabo-

Thl 3HAYWUTENEBHO YEBENW4YKMBAET

dBTOHOMHOMO MCTOYHWUER NWUTAHKG

pecypc

3nement DD1 4 wcnone3osad kak Gy-
depHbiit 1 OhecnedreasT DONLWWA Bhbi-

XOOHOM TOK

H4em Beixon cHeturka DDZ,

YMEHBLIAA BIAWMAHWE OCTANbHEIX INEeMEH-
TuB Ha paboTty ogHoenbpaTopa Peauctop

R1 orpaHusneaet 1ok
reproHa SF1
BBINONHAOT

a anemeHTs VD1

HEpE3 KOHTaKTbl
R2. Ci1
PYHEUMKD NOgaBneHuna

X

Apetesra (BuICTPaA 3apafra KOHAEHCaTo-
pa C1 yepea peauctop R1 1 menneHHan
paspaaka sepea R2) Bonbwon HomumHan

peanctopa R2 ewbpan ona 1oro

YTODE

YMEHELINTE TOK, NOTPebRgemBlin AaTHIN-
KOM, eCiK rOHTakTel reprkoHa SF1T anu-

—
= K V03

g

Puc. 5

AHTEHHA BRINONHEHA B BUAE 3Ur3aroo6-
PAasHoOro NevyarTHoro NpoecgHka Mpoeo-
NOYHBIE NepeMbiNEn M NEpeMBbl4kl B
Bn0e PEIUCTOPOE C "HYNEBBIM CONPOTHE-
NneHnen 0D03HAYeHE! Ha Nnate Gykeon N
Mnartel coeguHaoT mMexay cobon ¢ Nomo-
WhO WTeIper OT eunkn PLS, koTopwie
BRaveaioT B OTBEPCTHS, 0B02HAYEHHRIE HA
puc 3 npuc. 4 rak A. B. C D w E uto
obecneyneaer OONOAHWUTENEHY) XeCT-
KOCTE KOHCTPYEKLIAN

Yrnoeas sunka XP1 (PLL-6R) coenune-
HA C NNATOW NAOCKMM WNendOm 13 WwecTy
NPOBOAHWMKOB M WAroM Mexay  Hum

1.27 rane. NPOROA, NPWNAAHHEIN K KOHTAKTY
1 BUNEW. ABNAETCA NPOACGTTIKEHWEM 8HTEH-
Hbl 11 B COTOBOM TE?I‘IE:‘}. HE Hukyaa He nog-
wnoder  Wnend ynoxeH Mexay nnatamm
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W BEIXOOWT Yepe3
naa B kopnyce Ga-
sosoro Gnoka. Co-
TOBLIY TenedoH W
Gazosbin Gnok no-
MELWEHE! B KOXAHYID
CYMKY (puc. 5)
KHONKE BENKOHEHWA,
Nepeknyarens pa-
B0Thl v rHE300 AR
noakNKYeHra 33-
PEAHOMO YyCTPOMCT-
BA Nerko AoCTyNHB,
NO3TOMY HET Heoo-
xO0O0NMOCTI  BbIHK-
MaTk COTOBLIN TENE-
¢GOH Npw coBepwe-
HUW € HUML KaKUx-
nuio OEMCTEN.
YOupana neperblitey
Ha BTOpOW nnarve.
COEAMHSIOWY ne-
HATHYHD AHTEHHY C
nepenarHukon, K
er0 BeIXOAY MOXHO
NOOxMOYTE Gonee AhMEKTUBHY KD AHTEHHY

Bce AETanu 0aTHVka CMOHTMDOEBAHB Ha
NEYATHOW NNate 13 0QHOCTOROHHE QONb-
FUPOBAHHOM O CTEKNOTERCTONITA, 4YepTem
KOTOPOW NOkazad Ha puc. 6 KHonka SB1
NpunasHa “nexa’ Nepeparvk pasMeileH
Hal KOAEPOM, NO3TOMY MOHTHMPVIOT ero
NOCAe T0ro, kak ycranosned won, Ao cee-
TOAWODA B KOPNyCe CAGNaHo OTERPCTHE 1
OUH YCTAHOBMEH W3NyYalowen NoBepx-
HOCTBIO Kk Nnate Ho MOXHO YyCTAHOBUTE W
NPOCTON CBETOAMOA C BeIBOAAMM W pa3-
MECTUTE, Kkak Oyaet yaobHo T awiie-
BoixX 3nementa CR1220, ofGpdsyniwne



Gartaped NUTaHWA, YCTaHaBNMBAIOT MEXAy
ABYMS NaTyHHBIMK naactuHatm 1w 2,
KO10PBIE NPUNasHel K NEYATHLIM NPOBOA-
HUKAM HA Nnate. InemenTel QUKCHPYIOT C
NOMOLLBID NPYXHBN 3, a cBoky — KyCO4-
kon Noponoxa, B kavecTee aHTeHHb Npu-
MEHEH OTPE30K OBMOTONHOTO MEOQHOTO
npoeoaa avamertpom 0.5 MM 1 ANMHON
17.3 CM, YNOREHHLIN NO NEPUMETPY BHYT-
pW KOPNyca gatyvka

B Bazosom Gnoke 1 AaTYMKAX NPMMEHE-
Hbl peaucTopsl P1-12, PH1-12 v venonap-
Hble  KowgeHcatopsl K10-17 ana no-
BEPXHOCTHOrO MOHTaXa Tunopa3mepa 0805
unu 1206, OkcuaHbIE KOHOEHCATOPbI —
TAHTaNOBLIE ANA NOBEPXHOCTHOrO MOHTa-
#a TMNOPa3mMepoB A nnn B Ha HOMUHANE-
Hoe Hanpskenne 6 B B Hazosom Bnoxe,
9 B — B aBTOHOMHOM gatyuke unu 16 B —
B BBTDMOGHﬂbHOM nartyrke C nuTadHren o1

Goptcetn lepkoH — K3IM-2 wnn K3M-3
(MCNONB3YIDT KOHTaKThl HA 3IaMbIKAHME).
KHOMKK BKAKONEHWA NWMTaHWa — C Qukca-
uven, B8 Hazosom Bnoke PSW-3 unwn
PS700L, B patamke — PSW-2. Mepeknio-
HaTens — ABWAKOBLIWM ONA NOBEPXHOCTHO-
rO MOHTaXa C OBYMA rpynnamMn KOHTaKToe
Ha nepeknoHenue, Hanpumep MS-22C01.
Nexogep MC145028P MOXHO 3aMeHUTE Ha
SC41344P, MC145027P wvnn SC41343DW
(ABa nocneHnx C yMeHbWEHHBIM A0 243
YUCNOM KOOOBbLIX KOMOWHauwin). Uwnd-
poeeie  mMukpocxemel HEF4093BT w
HEF4017BT (8 kopnycax SO-14 S0-16) Ha
aHanoru4Hble MoOOro NPOW3BOAMTENS.
BaameH cocTaesHoro tpaH3sucTopa BCv47
MOXHO npumenuTs  BCV27.  duons
BAS16. BAV70, LL414E 3amMeHumMbl Ha
MoBble KPEMHUEBEIE WMNYNBCHBIE C NOA-
XOOAWEW LOKONEBROW, CBETOOWMON — NKO-
60i1, XEenaTensHo C NOBLIWEHHON Ap-
KOCTHK CBEYEHUA.

MNpuemHuk RRB 3amennm Ha RR18,
npuyem aopabotka nnatel He nNoTpeby-
erca. lpw atom eeigoasl 1, 12 1 13 ocra-
0TCA CBOGOOHEIMI, 8 NUTaHKWe NOJAT Ha
soiog 10. Mnate Bazosoro Gnoka 1 AarT-
4MKA NOMELLEHE! B NNACTMACCOBLIE KOPMy-
ca G453015B (no katanory guphast “TUIA-
TAH") B patuuke anementnl C6, R7, RB, a
B bazosom Bnoke — C1, C2w R1—R4 npu
paboTe yCcTpONCTEA B HOPMANBHBIX YCNO-
BUAX cnegyet nopobpate C© Norpew-
HOCTeO He Gonee 5 % [Mpu pabore B Go-
Nee WWPoKoM MHTepBane TeMnepaTyp oHa
HE nonxHa npeemiwate 1 %. Kongewca-
TOPL! CheagyeT NpuMeHnTs ¢ maneim TKE,
;anpumep. MMO, M47, NPO, X5R wunu

7R.

Ecnn B cnyyae TPEBOXHOrO COOLITWA
KOHTAKThl FepKOoHa OKaXYTCH 3aMKHYTHI
NPOOONKNTENLHOE EPEMA, HaNpUMep.
NpW YCTAHOBKE AATHUKA H@ OKHE, Bro Cxe-
My MOXHO CYWECTBEHHO ynpoctuTe. Oc-
TAHYTCH TONLKO KOAER, NEpeaaTynr, koH-
pencatoper C5, C6, peauncropw R7, RE,
repkod SF1 1 Garapes nutanua GB1. Ha
MECTO KHOMKW yCTAaHaBNUBAKT NPOBONOY-
HYIO NEPEMBIYKY, 8 TeDKOH BKNOHA0T MEX -
Ay NNKCOBON NMHWER NUTAHWA W BEPXHIM
no CxemMe BeIBOAO0M KoHaeHcaTopa C5.

AopaGotky cotoBoro tenedoHa npo-
BOOAT B CRefywowen nocnenosaTtensHo-
CTW. AKKYPATHO OTKPBLIBAKDT KOPNYC MU 13-
BNeKaT M3 GuKcartopos nnaty TenedoxHa
MAHWUKIOPHBIMI  HOXHWMUEMW N0 KPYrYy
dKKYPaTHO BbIpe3aT meTannuyeckve
NATaYKK (OHW NPUKNEEHBI HA TUBKYIO HeCy-
Wy ocHoey ) kHonok “MuTt. /3asepw.”™ 1
"Beizoe/0OT1BeT.”
Ha wx mecto npw-
MNanBatT MHUHIATIOD -
Hbl® KHOMKW EBLICO-
Toi1 08 mm (nogou-
Ayt STIN-508N wnu
AHANOTHUYHEIE ), NPEed-
BapuTensHO yopas ¢
HUIY  32WWTHBIN  DK-
paH. Ecnu tenedon
He GyaeT wenonke-
308aTLCA N0 NPAMO-
MY HA3HAYEHLID, 3TK
KHOMKW HEe yCcTaHas-
NUBAKDT W NpoBsCaa
| npunaveanT Heno-
| CPELCTBEHHO K UeH -
| paneHsnM Nhowan-

Kam noo kKHONnEamm
Ha neYatHon nnarte
{(ny4we ncnone3o- |
BaTeL npoeson MITE
0,03...0,05 mm ).
Wx aameikanme Ha
MWUHYCOBYHD NIHWKO
NMUTaHWA MONHC
NPOBCAWTEL B NpO-
LECCE Hanaxwea-
HWA Ha BleOﬂHOMI
paszveme wun  Ha
neYaTHon nnare. |
PeanHoBylo Ha-
Knagky ¢ Nbeaom3s-
ny4aTtens, kKoTopbiA
HaxoOuTCR PAOoM ¢ -
MUKPOhOHOM, yaa- i
nawT. B kopnyce Te-
nedoHa HanpoTue |
Nee3onsnydyarens
Pa3MELLAKT MHEe3ao -
PBS-6-1,27 mm I
(ona Hero kak Gyato
CneunansHo UMeeT-
CH MECTO), HEMHOTD i
YEENWHMEB BBIXOOHOE
oTBepcTue Hagdwn-
nem (puc. 7). Kou- E
TaKkTel 3TOMo rHezga -
coeaunsioT ¢ coto- |
Beit TENedoHoM B
COOTBETCTEBUM  CO l

cxemoun. Ana duk-
Cauuu rHe3ana 4eTol-
pPe BbIBOAA, K KOTO-
PEIM  NpUNanBaKT
npoeoga, 3aruba-
10T, a OocCTansHble

OBa — BANABNAKT NARNBHWKOM B NEPEro-
poaky kopnyca tenedonHa lNpw OTCYT-
CTEBMW TAKOro rHesfa npoBoaa MOXHO
BBIBECTIW M3 COTOBOro TenedoHa 1 npuna-
ATk HENOCPEACTBEHHO k nnate 6a30BOro
Gnoka.

Oanee cobupawT TenedoH, ycTaHae-
nueawT SIM-kapTy BeibpaHHoro oneparto-
pa coToBoW cBA3W (Tapud Gea aboHeHT-
CKOW Nnatel). Ha artane npoeepkn BKNK-
H4aKT 3BYKOEOE CONPOBOXAEHWE HaXaTus
kKnaeuw Yaanawt Homepa ecex Tenedo-
HOB W3 CNWMCKa NOoCnegHwx 3BOHKOB W
HabupawT HOMEP, Ha KoTopbin ByaeT Npo-
M3BOOUTLCH 3BOHOK, OH gonxeH ObiTb B
cnucke nop Ne 1. HaxumawoT Ha kKHONky
"Brizos/OTBET" 1 NPOBEPRIOT, NPOLEN NK
ebi3oB. Ecnu ga, 1O BCE HOPMAnbLHO —
TenedoH rotos k pabore.

B zakniovenne cnegyet oTMETWTE, HTO
MHOMMEe OnepaTopsl COTOBOW CBA3WM npe-
AOCTABNAKCT yonyry nNo onpeaengduvuid
MECTa HaxOAOeHWa 3anpawveaemoro
Bk COTOBOrO Tenedona. TONHOCTE, KO-
HEYHO, HEBENWKA, HO PAV0H. TOe HaxoauT-
CH YTHAHHBIN aBTOMOOWAL (C YCTaHOBNEH-
Hein Gazoeniv GNOKOM). MORHO onpene-
nuTe Mckate mawmHy (B HEKOTOPBIX CNy-
4aAx 0AXEe B 2aKPLITOM FAPame) MOMHO C
AHANOTMYHLIM 08 THNEROM, FFITODbII}i NnocCel-
naet 8 achmp "ceow” koa korpa 6azoBein
GNok DKAKeTCR B padnyce erc aencTens,
TENEMOH NOWNET BRIZ0OE. YBENWYMEaa Unu
YMEHbLIAY MOWHOCTE NepeaTyuKa B narv-
HUKE, MOXHO pacwupATe WNWM CyXaTe
PAROH OOHAPYKEeHUA ABTOMOBNNA.

Penartup — M Hevaes, rpadwxa — W Hr ACH,
¢PoTo — 3ETOP3

(498) 775-2
462-44-14, 462-41-75
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NPUKIAOHAY SNEKTPOHUKA

Ten. 608-28-38

Npuem ctaten: mail@radio.ru
Bonpoce!: consult@radio.ru

PAOKWO Ne 5, 2010

Bnok ynpaBneHuns ni0dnMTenbCKnm

TenecKonom
A. MAXOMOB, r. Bnagumup

B crarbe npuBOANTCA onucaHKe NPpoOCTOro ycTponcTea ynpasne-
HUS MOBOPOTOM AOBUTENLCKOrc TENECKONAa BOKPYr NOASPHON OCH.
Adna BpawexHus teneckona wWCNonb30BaH LWAroBbIM ABMraresns oOT
MarpyuyHoro npuHTepa. BﬂOK ynpasneHWsa EBINONTHEH Ha MHUKPOKOHT-
ponnepe AT89C51. Ona Hero pa3zpaboTaHsl 4Ba BapHaHTa riporpam-
Mbi. ﬂ'epsmﬁ gapuadT NO3BOJIAET NUWE gnUurTenbHoe BpemMma coxpa-
HATL Habmogsemsiyt HeBecHsId OBBLEKT B NONe 3peHusa TesecKkona,
ABTOMAaTHUYECKky KomMneHcupys epaujeqme Zemnn. BTopod BapuaHT
SLfe M CAMOCTOATENbHO HAaBeAeT TeNECKON Ha moBoi M3 ABYX COTEH
00beKTOB, KOOPAMHATE! KOTOPbLIX 33HECEeHbI BMECTO HoMepos abo-
HEHTOB B "TEAEeQOHHYIO KHMIYy ™ MOAKAKYEHHOro K OACOKY yripaeneHns

COTOBOro Tenegoxa.

| OABUBIUWWCH OOHAXAL B A0MALIHEN
AcTPOHOMUYSCKOW OOCepBEaToOpK
reneckon Celesiron PowerSeeker 60 EQ
[ 1] noaHan UHTEREC K aCTPOHOMUM Y BCEX
HYNEHOB CEMBbW K Y MHOTMX 3HAKOMBIX. HO
CO BpEMEHEM NMOTPeBGHOCTH 1 OXUAAHWA
Ha0NooAaTENEW NEPEROCN BO3MOXHOCTH
annapata. XoTenoce YBUAETE W 10, HA 470
CERTOCHMB! WL TUCAHTUMETPOROMD 06L-
EKTVBA ABHO HE XBEATAeT, Oa W NOCTORHHOEe

py4HOE CcnexeHwe 3a "yherawwmn’ 13
NONA 3PEHUA B PE3YNLTATE EBPALLUEHWUA
3emnu HebecHbiM 00BEKTAMK HANDEAA-
no. C nepBuiM HWHETD HE NoAEnacellb, a
EOT CO ETOPbLIM MOXHO CNPaBAUTLCH, aBTO-
MaTHU3IUPOBAB CNeXeHue.

HT0BE! BHUKHYTE B CYTH 3aaaqu, oTene-
HemMCca Ha Bpema OT INEKTPOHWEW 1 HE-
MHOMO KOCHEMCA ACTROHOMIK CVI..LLGCT-
BYIOT [IBa OCHOBHbIX CNoCcoGa kpenneHus
TENeCcKONOB — MOHTUDOBKK aznmMyTans-
Haa 1 3KkBaTOpWansHas. AsumyTaneHan —
NPOCTas 1 NOHATHAaA. O,ELHa 0OCe — MOBO-
POT BREBO—BMNPAB (@3nmMyT), BTOpas —
BBEPX—BHW3 (yron mecrta). 370 oueHsb
yaobHO Npu HAGMOAEHWN 33 "3EMHBIMK®
obberTammn.

OkeatoprancHas  MOHTMPOBKA  He-
CRONBEO CROXHEE: B COOTEETCTBUN C reo-

rpadrueckon WwnpoTon Mecta Habrioge-
HKUA a2NMYTaNBHYKD MNOCKOCTE HAKNOHAKT,
[enan ee nagannensHoi 3keatopy. Ana
3TOro NEPREHAMEYNAD K HeW (OCE NOBOPO-
Ta TENECKONA, cOTODYID TEeN2DE Ha3biBatoT

=

NONAPHOM LN OCKIO NPAMOTO BOCXO¥A0-
HWA| ponxed BLTe Hanpaened Ha Mo-
NAPHYHD J8E30Y NapannensHo ocv CyToN-
HOMO BRAWEHMA Semni HTo0sl BnMTensHO
COXPaHATE Habnaaenbiit HeBeCHBI 00b-

KT 8 MOMe 3PEeHWs. AOCTATOMHO PaBHO-
MEPHO BPaLLaTh TENECKON UMEHHO BOKDYT
ITOW OCK, Aenan 0arH 000poT 3a 24 Yaca

Haw Tteneckon wmeeT skeaTopuans-
HYIO MOHTUPOBKY, O Y4eM FOBORPWUT Cyd-
duxc EQ B ero HazeaHum. XO0TA CyLue-
CTBYIOT M AHANOTW C a2UMYTANBEHOW MOH-
Tupoekown, obo3Havaembie cyddukcom
AZ. Octaetca caenate YCTPOICTBO, Bpa-
WAoUIEE TENBCKON C HY*HOW CKOPOCTBID
BOKPYr NCAApHOW Ock. Y1obw genarte 310
BPYYHYIO, B Teneckone wumeetca 'Pyuka
MEXEHM3ME TOHENX ABUXEHWUN N0 NPAMO-
MY BOCXOXOEHWIO” — TaK OHA HA3LIBAETCA
B MHCTPYKLMMK

3Ta pydka MOXeT BbiTh HAcaxeHa Ha
BAn MexaHv3ma Bpawedus ¢ nobon 13
OBYX CTOPOH, BTOPOW KOHEL, BANA OCTAeTCH
cBoboaHbiM. Cam mexanwam npenctas-

naeT cobow YepeaqHyo napy. Ee nepepa-
TOYHOE COOTHOLLEHVE TakOBO., 4TO OOwH
ofopOT Bana KomMNeHCWDYeT NosopoT, Ko-
Topeih HefecHas cdepa CoBepwaer 3a
15 tamn Tarum oOpa3zom, Bpawate 3ToT
Ban HYHO CO CKOPOCTEIO 4 D60POTa B 4ac.
Bea I"IDVIMEHEHI.‘I'LT CNooKHOMD peoykTopa 1a-
EYHO CKOPOCTE MOXET ofecneynTe NUllb
waroee anekTpoasuratens (LWA). Oo-
CTATOYHO NONHOEe OncadHie npuHUwnos
patoTer WA MOXHO HawTu, Hanpumep, B
(2. 3]

MNoneitka uenone3oeate WA o1 natn-
AUMOBOro AWMCEOBOO4 HE YBedHYanace

ycnexom Pa3iBueaemelt Ha era Bany
MOLIEHT BPALLEHUR OKA3AaNcs HepocTa-
TOMHBIM  ONA  (0BOGOTA  Tenecrona

Nopxopswmin ASWra ens yOanoce OTkIC-
KaTh B CTAPONM MAaTPUYHOM NpUHTEpEe
Robotron Ch 6329 113 nayx M2 0WwWmxcs
B HEM OAWHAKOBLIX NO pa3mepan LWL Hein
BbIOpaH TOT, y KOTORCT 0 OONbWE EBIBOACS,
NOCKONLKY YNPABNATE TAku OBUraTENEM
npowe. B npuntepe 3ToT pBUratens cny-
KUA ANg Nogadu Dykiari

Tun Bufpannoiro WO — SPA 52/100
OH yrunonapHen, aenaet 100 waroe Ha
o6opoT ConpoTusnesue kaxaon ua ye-
Teipex 00MOTOk NOCTOAHHOMY TOKY —
18 O Wy nuTaHke B NpUHTERE NPON3B0-
AMNOCE MMNYNLCHEIM HanpaxeHyvienm 36 B
4epes  TPaH3IMCTOPHLIWR  KOMMYTaTop
CpenHui: Tok 00m0Tky nopaaka — 100 mA.
nukcesil — 1 A

Kak nokazaHo Ha puc. 1, newrarens 4
Buin 3aKpenner Ha CTavuHe Teneckona c
NOMOWED COMHYTOMND M3 MEeTanNKMYECKoro
nMcTa kpoHWTEeNHa 1 Ban asuratena co-
EAMHEH HANPAMYI0 C BANOM NOBOROTHOMQ
MEXAHM3IME 2 OTPE3KOM anoMLHWUEBOR
TpYOEI 3 BHEWHWUM OuareTpoi 14 mm,
IAPUKCHPOBEHHLIM Ha Banax Heckonbky-
MK BUHTaMM M3

Crema Bnoka ynpaefeHua NoBopoToM
Teneckona noka3ada Ha puc. 2 Tlo
CPAEHeHWIO C NDUMMEHEHHEIM B NpHHTEPE
Robotron y3en ynpaenenun ggurarenem
YOPOWEH, 113 HErO UWCENIDYEH MNYABCHSIA
crabunnaatop Hanpaxerna. Ong nuTanua
YCTPOWCTBA MCNONL30BAH BHELWWHWI CeTe-
BOW ONOK NiiTanms OT HoyTOyrka (19 B, 2 A).

B npuHuuine. yoTponcTBO MOXHO ObINo
BbINONHUTL Ha Heckonbrx KIMOM mukpo-
CXEMAX — AOCTATOMHO FreHeparopa TakTo-
BblX  WMOYNBCOB 4 MHOMOPa3psaaHoro
ABOWMYHOMNO CHeT4Mka. Ho © MUKPOKOHT-
ponnepomM Cxema NoAy4Mnace npowe, a
YCTPOWCTBO B wenom npucdbpeno Gons-
LUME BOZMOKHOCTH M0 YIRABNEHID U pea-
NU33UUK HOBbIX anropuTmMoe patoTel Npo-
CTON 3aMEHON NPOTPAMMBI.

Y306l HAa4anbHOI YCTAHOBKM 1M TakTK-
POBAHWA MUKPOKOHTpONNEpa cobpanbl NO
TUNOBBIM CxEémam. Keapuesoid pesoHa-
TOp ZQ1 Ha 14,31818 MIy BaaT co cTa-
POV MaTEePUHCKOM NNaTel KOMOBOTEPA
Takne xe MMEenTCA Ha CTapbix BMAEO- W
MY NBTUKADTAX

Yrpaenaouwpe exolbl Y4eTeipex TpaH-
3UCTOPHLIX  KNIOYEeN, KOMMYTUPYIOLLIMX
0BroTku LUO M1, noak/iioNeHsl K BEIXOAAM
P1.4—P1.7 mukpokorTtponnepa DD1. Ha-
npsxeHue Ha obmoTky NoaaeTca, koraa
Ha COOTBETCTBYHILWEM BbIXOOE MWMKDO-
KOHTPONNEPa YCTAHOBMNEH BbICOKWUW YPO-
8eHb. Anoge VD2—VD5 HeobxoammMel ANs
NOOAENEHNA MMNYNBCOE HANDAXEHWA Ca-
MOWHAOYKUMY, BO3HMKAOWX Ha oBmoTkax
NPV 3aKPRIBAHIN TPAH3UCTOPOB
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HanpsxeHue 5 B ¢ BRIxOAa MHTErpanes-
Horo ctabunuaatopa DA npeaHasHaqeHo
ANa NUTaHua MUkpPokoHTponnepa Crabu-
nntpoH VD1 racut n3beimTox HanpaxeHua,
nocTynawuiero Ha sxon ctabunmaaropa.
HE NO3E0NAA emy NpeeslickTe 15 B, gonyc-
TUMBbIE ONA MuUkpocxemel KP142EHSA.
MNocrkoneky TOK, NOTPEGNSEMBIN MUKDPO-
KOHTROANEPOM, O4EHE MAnN, Npy XenaHun
BMECTO MWKDOCXENbl MOXHO 060UTKCH
NPOCTBIM MNAPaMETPUHECKIM CTabunnaa-
Topom Ha crtabunutpore KC147A wunwm
KC156A

YNpaensawT TENEeCKoNOM C MOMOLLIbI
Tpex krHonok: SB1 "Cron/MNoeopoT Hanpa-
g0” v 5B2 "Cron/MNosopoTt Haneeo”. SB3
"Myce”. NMepembidky S1—S3 npenHasHa-
yeHbt Ang seibopa pexumoe paboTel Npo-
rpammibl MUKDOKOHTRONNEPAa

MukporoHTponnep AT89CS51 MOXHO
3amMeHnTh apyrum 1z cemencrea MCS-51,
WMEIDWIMM ABA TaUMEpPa W OOCTATOMHOS
4MCcno BelieogoBE. Ho y 20-BeIBOOHBIX MWK-
POXOHTPONNEPOE NMPUASTCH, BO3MOXHO,
MCnNonNL3oBaTe Apyrue nuHuY NOPTOB,
BHECH ONR 3TOM0 COOTBETCTEYIOWME Y3-
MEHEHNS 4 B Cxemy Bnoka, v 8 nporpammy
MUKDOKOHTRONNEPa. TpaHancTopel SD340
MOXHO 3ameHuTs MobbiMu CTRPYETYDS
P-N-p C gONyCTUMBILY HBNPAXEHWEM KON-
nertop—aruttep Gonee 25 B BmecTo
TpaHaucTopoe CY45, maBneyeHHblx w3
TOro xe npuerepa, 4to v WA, noponoyt
BD126. ED138, BDi40 wnu oTeuect-
BeHHbe cepuy KTE 14 nnn KT816. Auone
VD2—VDS5 pomkHbl BbITs C MAKCHUMANBHBIM
NPSAMBM TOKOM HE meHee 1 A 1 BoigepHu-
BaTe 0BpaTHOE Hanpaxenue 120 B

510K yNpaeneHus TEABCLONOM CMOH-
TUPOBAH Ha MaxKeTHOl nnarte, NoOMEeWweH-
HOW E KOPNYC pacnpefenurensHon ko-
pobku paamepari 8080 mm 31a kopob-
k2 (OHa Benoro LBeTa ¢ 4epHOU KpbIWKoW )
BUOHA HA pyC. 2 3aKpPennerHon Ha LeHT-
PANbHON CTAXKE WTaTuea Teneckona. Pa-
[0M € Hel — 6nok NUTaHWA o1 HoyTOYKa

B ka4ectee pazwema X2 wcnons3iosad
LIECTUKOHTaKTHEIN DParMeHT pasbema
ana noarknoderus HEALD e komneroiepe C
HWM CTRIKYETCH WeCTHUKOHTAKTHBIN Pa3e-
em, KoTopeiv cHabxen WA SPA 52,100
3T0T pazvem HE MMEET KIKYa, HO ero
HEBEPHOE NOAKNKYEHWE NpUMEBEOET NUWb
K CMEHE HanpaenedHwna BpaweHna aeuwra-
Tend Ha NpPOTMBONONOXHOE 3TO. BEpo-
ATHO, cpa3y BYAEeT 3ameyeHo 1 ncnpasne-
Ho. Nutanue noctynaet Ha pazwenm X1
YCTAHOBAEHHBIM HA OOKOBOW CTEHKE
KOPOBKKM

Nnsa paboTel TONBKO B Ka4YECTBE KOM-
neHcaTopa spaweHus 3emni B Nporpanmm-
Hyto (FLASH) namste mukpokoHTponnepa
HeoOX0OMMO 3arpyauTb KOOLI M3 NPUNO-

TaGnwua 1
Nepemeiyka Pexunm BpaweHun
Ecte YcKopeHHOEe (He3aBUCHIAO
s1 (P3.2=0} |oT coctomnma SB1 v SB2)
Her C HomMuHansHon
(P32=1) |ckopocTeio
Ecre MpoTHE Yacoson CTpenky
s |(P34=0) P
Het
(P3.4=1) Mo yacosom cTpenke
S3 (F'Ec;:g) 100 waros Ha o6opoT
Het
(P35=1) 200 nonywaroe Ha oBopot

WIMHOdIIFWE BYHTVLININGU

BE-BEZ-809 ‘UaL

N1 oIpel@yNsuoo 1esoduog
ni'olpeIGIEW MaLeLd waudy

0102 'S N OUTvd
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Ten. 608-28-38

Npwem cTarten: mail@radio.ru
Bonpoce!: consult@radio.ru

PAOWMO Nz 5, 2010

¥eHHOro k cTaTbe caiina STDOO07 HEX.
Cpaay nocne BKNQUeHWs nNuTadus Bnoka
MNK NPy Haxatm 1 ornycxanm KHOMKL
SB3 "Myck”, ecnu GNOK yXXe BKNIOYEH, NPO-
rpamMma HaquvHaet popMUpOBaTE CUrHank!
ynpaenexdns WA, obecneunsatowme ero
gpaileHe c TpebyemMon CKOPOCTLIO.
KoHkpeTHbii pexvm epawenna LW sasu-
CUT OT COCTOSHWA nepembiiek S1—S3
cornacHo Tabn. 1. Korga BCce Nepemblykm
cHatel, WA kaxaeie 4,5 ¢ nenaer nonywar.
Bpallan TENECKON Mo YacOBOW CTPENKE CO
ckopocTeto 1 oBopor 3a 24 waca. 310 —
QCHOBHOM pexim paboTel.

CnegyeT 0TMETHTE OCOOEHHOCTE NO-
faun HanpaxeHus Ha obmoTkn W, Ecnn
NPOCTO 3aMbIKaTh UENb NuTaHus oMoty
Ha BCE Bpems wara (nonywara), 7o 4epes
HECKONBKDO CEekyHO TEMMEepaTtypa KOMMYy-
TUPYHLWEro TpaH3ucTopa NpPeBLicuT Oo-
aycTumyro. MNo3ToMy NPUMEHEH PEXIAM
HYACTUYHO UMOYNBCHOMO MUTaHWA: Nepeble
12.5 MC NOCNe cABWra poTopa Hanpaxe-
HWe Ha 0BMOTKY NOOAETCA HENPEPBLIBHO,
fanee (00 CRenywwero cagura) oHo no-
CTynaeT MmMNynbCcaMn AJUTENBHOCTLIO
50 mkc ¢ nayaamu 150 mrc. Coecem oT-
KMouaTh 06MOTRY HENB3R. M3-3a ynpyroc-
TH COEOMHEHKA BAN0B OBMratens 1 Tene-
ckona potop WA moxeT BO3BPATUTLCH B
npexHee nonoxexHme, N CNMwkom yeenu-
YMBATE CKBaXHOCTE WMNYNLCOB TOXE
Henb3s — HabnAaeTCa NEPUOAMHECKOE
"npockans3siBadne” potopa.

DOPMUPOBAHWEM BCEX HEOBX0AMMbIX
WMHTEPBANOB BPEMEHW B MWNKDOKOHTPON-
nepe 3aHumalTea oba ero Tanmepa. Tai-
mep 0 reHepupyeT 3anpocs NpepsIBaHna
C NEPUOAOM 25 MC, KOTOPbIE 330at0T CKO-
pocTb BpaweHia sana LW Tawmep 1 3a-
npawureaeT NnpepsieaHna kaxasie 50 mke
ofecneyrean UMMNYNLCHOE MuTanwe ob-
moTok WA, MNpy NpUMEHEHMN FBAPUEBO-
ro pesoHaropa ZO1 Ha 4acToTy, OTAMHaK-
LWYHOCA OT yKA3aHHOW HA CXeMe NpuaeT-
CH PaccYvTarse W BHECTW B Nporpammy
HOBBIE 3HAYEHWUS 3Arpysaemblx B TaliMe-
Pkl KOHCTAHT.

MNocne HaxaTtwa Ha kHonky SB1 wnu
SB2 s3anpewaertca obpaboTka npepwiea-
HUA WU NONHOCTEIO OTKNIOYAETCA NTAHWE
WA B 3T0 BpEMS MOXHO BRYYHYIO. Py4-
KOW MEXEHMAMA TOHKWX OBMEHMIA No NPA-
MOMY BOCXOXOEHWIO (TOM, 4TO HACaXeHa
Ha spawaemed W[ Ban), noeepHyTL Te-
fIECKON B HYXHOM Hanpasnenun. lNpw
pabote WA atoro caenate HWe yaacTcs,
Tak raK OABWUMratent B WMHTEpBanax mMexay
waram1 Npo4YHo YAEPAKKMBAET BaN HENO-
ABWAHBIM. [OCNeayWMe Haxatua Ha
rHoNkn SB1 1 SB2 BLI3bIBAIOT YCKOPEH-
HbIE NOBOPOTLI TENECKONA B TY MW UHYD
cTopoHy. MpoaonNKuTE CREXEHWNE MOXHO
nepe3anyckOom NPOrpamMmMel — HaXaTuem
Ha kHonky SB3

MNyck nporpammel knonkow SB3 npu
HaxaTtown kHonke SB1 npueenet k nHeep-
CuUK PEeXMOB, 3a0aBaemblX NEePeMeIHMKON
S3. Hanpumep, Npw ee oTCyTCTenM ABura-
rens Bypet npenats 100 waroe 3a obopor, a
NONOXEHWE TENECKONA KOPPEKTUPOBATECA
kaxable 9 ¢. AHanoOruM4HO NpY NYcke Npo-
rpamMmbl C HaxaTtow kHonkon SB2 BynyT
NPOWHBEPTUPOBAHLI PEXWIMBLI, 3aaasae-
MEIE Nepemblukoin S2. Ee OTCYTCTBUKD CTa-
HET COOTBETCTBOBATH BPALLEHWE TENECKO-
na He No 4YacoBOW CTPENKe, a NPOTUE Hee

Paborawt ¢ teneckonom, cHabxeH-
HbIM OMUCaHHBIM GNOKOM ynpasneHus,

cnegyowwm obpazom. Mpexae BCEro, 8
NONHOM cooTeeTCcTBMK C [1]. cobupatoT n
pPEerynupyioT 3Kk8aTOPHANbHY0 MOHTUPOB-
Ky Teneckona. 3aTtem BPY4HYH HaBOAOAT
TENEeCKOn Ha NooNexawmnin AnMTensHOMY
Habniogernio HebecHein obOvexT. fanee
MOOAI0T NMTaHWEe HA YCTPONCTBO ynpasne-
HWA, W TENECKON Ha4YvHaeT cneawutb 3a
0BBEKTOM, KOMNEHCUPYA BpaleHne 3em-
nu. Ceetoguon HL1 pasHomepHO Muraet

Mpy HEOBADAMMOCTI BPYYHYIO NOEEP-
HYTE TENECKOMN BOKPYr NONAPHOW OCW Che-
oyer Haxare Ha niobyio w3 kHonok SB1.
SB2 CnexeHue npekpaturca, nuraHue
LA GyaeT BeIKNOYEHO, Y4TO NPEAOCTABUT
BO3MOXHOCTE ONEPATOpPY NOBEPHYTL TE-
neckon B HyxHOM Hanpasnewun. Cee-
TOAMOA NEePecTaHeT Murate. OCTABARCH B
nocnegHemM nepen CoCTaHOBKOW aBTOME-
TUHECKOr 0O BPAWEHT COCTOAHMI

MoBEpHYTh TENECKON B HYXHYO CTOPO-
HY MOXKHO W NOBTOPHEIMUI HaxaTuamn Ha
kHONKW SB1 1 SB2. npm aTom cBeETOAMOA
miraet dawe. C oTnycKaHWem HakaTow
KHOMKW nuTadne L eHOBb BIKNKYaABTCA.

K. noBopoTam TEneckona BOKpYr BTOo-
PO OCW (CKNOHEHWUA) PACCMOTPEHHOE
YCTPOMCTEO OTHOWEHWA He wumeeT. Ha-
BOAKY NO 3TOW OCK NPOW3IBOAAT B 3a0aH-
HLIX KOHCTPYKUMEN TEneckona npeaenax
NPEAYCMOTREHHOWN B HEM DY4HKOW Mexa-
HM3MA TOHEWY OBUXEHMUI NO CKNOHEHWKD

Cpeaw HepoCcTatkoe ONOKa MOXHO
OTMETHTE ero nuTaHue ot cetw 220 B,
NPOBOAA KOTOPOW 04eHb HeyaobHo, aa u
HEDB3ONACHD, TAHYTL K MECTY YyCTaHOBKK
Teneckona buino Gel uenecoobpasHo ne-
PENMTI HA MUTAHWE OT aKKYMYNATOPHOW
Barapen (Hanpumep, apTomobunbHOW).
Ho Takas BOAMOXHOCTb HE NpOBEpeHa

O4eHE MELWAET MUCK, CRBIWUMBIF NPK
pabote LU OCHOBHYK MACCy BpEMEHL
Ha ero o6moTky NOCTYNalT WMAYNLCH
yacTotoil 5kl No wamedeHuo Tembpa
ATOrO NWUCKa MOAKHO Ogaxe chneawte 3a
paGoron nevrarens. Jenaswmecs noneiT-
KM NOBLICWMTL 4acToTy WMNYyNeCOB Ha-
CTONBKO, 4T0ObLI OHA BbIWNA M3 CABILLMMO-
ro auanazoda, npueenu noka NUWe k yChn-
NEHHOMY HArpeEBaHMID MOLLHBIX TPaH3IW-
cTopoB. Tak 4T ecTs ewe, Haa bYem pabo-
TaTb.

HeBonewan aopabotka Gnoka ynpae-
NEHWH W 3amaeHa Nporpammel ero Mukpo-
KOHTpONAEepa rno3eonuT He TONBKO CONpo-
BOX[aTe Habnwaaembiti 06LEKT, HO W
HanTK ero Ha Hebe NO WM3BECTHLIM KOop-
auHaram.

Mpeanonoxim, acTpoHOMY-NBuTEND
3ax0Tenock yenaeTb ranaktuky M6E6 8
co3eeanvu Nleea. Ee 2Be3pgHan senubumHa
8.9 — HEBOOPYXEHHLIM FMA30M He pa3rna-
ovwb. MHeIMK CnoBamu, He 3Hasa koopaw-
HaT, HK 33 4TO He OThiwews. Ha nomows
NPUXOAAT PA3NUYHBIE KATANOMW, B KOTOPIX
HebecHble 06beKTE KNacCH@UUVPOBaHL! 1
cHabxersl koopaMHaTamu. Bce ncnonk3o-
BaHHbIE B CTaTke aCTPOHOMUYECKVE Napa-
METPbI B3ATH M3 katanora [4].

Ana actpoxoma-nbutens, umelowe-
ro TENECKON C 3KBATOPWANBHON MOHTM-
poBkon, Hanbonee ypobHel kKOOpAMHATHI
NPAMOro BOCXOXOEHWA 1M CKNOHEHMA 00L-
exkta. [ina ranaktukn ME6 npsmoe soc-
xoxpenve — 11:20:12 (11 4 20 mun 12 ¢),
cknoHerne — 12:59 (12 rpan. 59 mun).

ECnm COBMECTUTL HONBL LWKaNs! NPAMO-
ro BOCXOXAEHWA TENECKONa C Hanpasne-
HUEM Ha TO4KY, B KOTOpoh ConHue nepe-

cexkaeT 3KksaTop B MOMEHT BECEHHEr O Dae-
HopeHcTBMA (OKONO 21 mapTa kaxaoro
roga), To, BeiCTAaBME HAMAEHHBIE B KATAN0-
re KOOpPAWHATB PYYKAMW MEXaHW3MOB
TOHKMX OBUXEHWI, OH YEWAWUT B Okynape
Teneckona MCKomMbIv OOLEKT.

QpnHAaKo Ha NPakTuKe Takow METOA Ha-
peneHna BeceMa 3atpyaHuiened. fopaa-
00 Ner{e BPyYHY0 HABECTW TENneckon Ha
AErko HaxoauMoe Ha HoYHoM Hebe ceeTK-
no (B paneHenwem Oyaem Ha3wiBaTh Ero
ONOPHBIM) 1 3ATEM N0 PA3HOCTK KOOPAW-
Hat "poBecTn” ero Ao Mokomoro oboekTa.

B ueHTpaneHow nonoce Paccuun nyswe
BCero BuibpaTe B KA4YecTBE ONOPHOW
ApYanLYD 3BE3AY CEBEPHOMD NONYWwapna
ApkTyp (€ koopavhaTamu 14:15:39.7,
19:10:57). JoBOpOT TENELKONE ANA HABE-
fexus Ha ranaktiey MB6 nonyumTes npu-
BAuanTeEnbHO Ha 3 4 k 3anany v Ha 6 rpag
BHW3, K TOPH30HTY.

Takow pacHeT v NOBoPOoT TENECKONA N
ero pesynsTatam BOKpYr NONAPHOW OCK
BNONHE MO CWNam MWKDOKOHTPONNEPRY
paccmaTtpMBaeMoro Hnoxa yrnpasneHus.
At onepaumk MOryT OkITE BBINONHEHL!
Hea yulepba rnasHon 3a5a4e — KOMOEH-
Caury BpawWeHWA HAWEeN NNaHeThb.

3anaqa HaeeneHna Ha 0OLEKT MO CKN0-
HEHWID PacCMAartpuBanacek, 1 Ha COOTBET-
CTBYIOWMI BAN TENECKONa Aaxe Dbin ycTa-
nwoener WA Ho pewexa oHa e Beina no
NpHUYKHE HECOBEDWEHCTBA MEexaHuama
HaBEOeHNs TENECKONA NC 3TOW KOOPAHA-
Te [1] Yron noeopoTa TEneckona Henw-
HEMHO CBA33AH C YrNomM NoBopoTa "pyYvKu
MEXAHW3MA TOHKUX ABWY €HUN N0 CKNOHEe-
Hi"

Mpexne escero noTpeboBanock CoO-
3narte 6a3y AaHHLIX KOOPAMHAT ONOPHOrO
W MCKOMEIX O0OBEKTOE. XDaHnnnwem 3Ton
Basbl Deina BeibpaHa “TenedoHHaa kHura”
cotogoro tenedonz Siemens C60. Ona
fonbliei MoBUNEHOCTH 11 ONEPaTUBHOCTH
WCNONLI0BAHA KHIUMA, xparuman Ha SIM-
KapTe, KyAa yOaeTes YMecTUTe KOOpaAvHa-
Tol okono 200 obvexkToe 3Be3AHbIE KaTa-
norK pasnuyHbiX Y4acTkoe Hebda MOXHO
3anucate Ha pasdeie SiM-kapTel. UCNONGL-
3YA 1X N0 Mepe HAOOOHOCTK.

Hueika Ne 1 TenedOHHON KHUMM OTBE-
AeHa ANg NOCTaHOBKKW 330341 YCTPOWCTRY.
B ee none "Homep afonedTa” 3aHocat
HOMEDE AYEEK (N0 TPL UMdPbI ), XPaHAWmX
ceegenna 00 onopHoM 1 MCKOMOM 0fb-
EKTax. Pa3nenan 1x sHakom '+ unn “#". B
none “KMma aboHeHTa' 3TOR AYEnKW
MOXHO 3anncaTte NPOMIBONBHOE COYETA-
HWE 3HAKOB, HO Ans yacocTea, 4ToOw Npu
NPOCMOTPE KHUMK 372 Aveika otobpaxa-
nace Nepeon, perkoMeHAyeTca 3aHecTu
ciona "001". Hanpumep, "009+0867."001"
03HAYAET, 4TO KOOPAMHATBI ONOPHOW
3BE3bl CHeAyeT B3RTL U3 Aderkn Ne 9, a
uckomoro obbekta — 13 avenku Ne 86.

B ocTanbHbix a4eiikax xpaHaT KOopau-
HaTb! 3BE3M0, ranakTuk U gpyrux o6bLexKTos
Bcenennon. KoopauHate! niwyT B none
HOMEDA. NPRMOE BOCXOXAOEHWE (WecCTb
undp 6e3 npobenos u Apyrvx pasnenvre-
Nemn), 3a HUM aHanoruyHeiM oBpa3omM
cknoHeHne obvekta. Mexay koopauHara-
MW CTaBAT "+, ecnn CKNOHEHWE NONOXMW-
TENBHOE, KUK "#7, ecnu OHO OTpUUATENb-
HOE (Takoe BO3MOXHO, MOCKONbKY B
HAWWX WPOTax MOXHO YBUOETE W HEKO-
TOPblE OBBLEKTHI KIXKHOMO MNONYyWapWA).
WHbopmaumsa B none "Mma aGoHeHTa” —
NpowasoneHas. PexomeHayeTca 3anunchbl-



BaThk 3€Ch Ha3BaHwe o0wekTa wu ero
aBpe3aHyKd BenuuuHy Hanpumep, ceepe-

HIIR O 3Beane ApkTyp B Auenke Ne 9.
"141539-191057","009 star boo alf /-0.04"

Ceenenwa 0 ranaktuke MEB6 B A4enke
Ne 86:

rpyavte kogel 13 damna STD111.HEX.
Hanpagnenue w yucno waros WA, Heob-
XOOWMMBIX ONA HABEOEeHWA Teneckona no
NPAMOMY BOCXOXAEHWID Ha 3a0aHHbIN
06bEKT, 3Ta NPOrpamma BuelHUCNAET WCX0-
AR 13 PazHoOCTW KOOPAWMHAT ONOPHOro w
WNCKOMOTO O6BbEKTOR:

1120124125900, "086 galax leo W66 / 8.9" NStep = g - oy,
%A TOE ¢y M ¢, — KOOPAMHATH! NPAMOro BOC-
% I TiEns i XOKOAEHWA ONOPHOro 1 MCKOMOro o6b-
= Lene [Konr v
SE—n | 4 X2P %28 a eKTOB. BbipaxeHHble B 4ucne waroe W/,
£e _\'“' = [l il i MonoxutenesHoe 3HaqeHue NStep coot-
E’f’n RXD | 3 T — e 1] § seTcTEyeT nosopoty "no ConHuy”, oTpw-
w: |[GND| 2 20a LUATENLHOE — B NPOTUBOMNOAOXHOM Ha-
@ npaeneHny. Hanpumep., ecnv oouH war
Puc. 4 iz WA noeopavmsaer Teneckon Ha 4.5 ¢
Tabnuya 2
Komanpa |AT+CEPS? 3anpoc ceepeHui 0 TeNedoHHOW KHre
Oreer +CPES: "SM".3.220 Wcnoneayertes kaura 8 SIM-apTe. 3anaTe 3 w3 220

oK Aveer _Komarga BoinONHEHE yCNRwHO

Komanpga |AT+CEPR=1

38NpoC COREPKIMOND RHEUKW {4MCNO — £ HOMED)

Oreer +CPBR 1."009+086" "001"

B nauenke Ne 1 Homep aGorenta — 0094066, nms
OK abosenra — 001 Komanna BeinonHeHa yenewHo

EnvHcTBeHHas popaboTtka ycr-
powcTea. Heobxoauman ana noa-
KNIOHEHWA k HEMY COTOBOro Tene-
doHa NO Cxeme, MNOKa3aHHOW Ha
puc. 4, 3aKNI0HAETCH B YCTAHOBKE
HA Bro KOpnyce WIeKepHoro rHea-
naX2S, KOHTaKThl KOTOPOro COeamn-
HRIOT C BbIBOAAMM MUKPOKOHTPOM-
nepa B COOTBETCTBUM CO CXEMOI.
YCTpOWCTEO NOOaeT cOTOBOMY Te-
nedoHy AT-komaHabl n NoNy4aeT
oTEeTH Ha HKX [5]. Mpumep npuee-
ned e Tabn. 2.

O6wwi1 A Bnoka ynpaeneHns ¢
NPEUCoeaMHeHHbIM COTOBRIM TENe-
$oHOM noka3ad Ha puc. 5 Cseeto-
OMoAbl, KOTOPBbIE BHOHLI HA 3TOM
CHUMKE, NOAKNIOYEHE! YEDES DE3NC-
TOpb! K pazvemy X2 (cm. puc. 2)
emecTo obmoTok LU, OHu ucnons-
308annCe NPy OTnagke nporpam-
Ml

IOna a3arpyskn koopanHat obb-
EKTOB B TENEMOHHYIO KHUMY Npea-
naraeTcd npocTas KOMNeTEpHas
nporpamma file2com, HanucaHdan
Ha A3bike Pascal 1 otkomnunupo-
BaHHan ceoboaHo pacnpocTpaHse-
nbin Free Pascal Compiler <http://
www.freepascal.org>. MNporpam-
MY 3aNYCKaT M3 KOMAHAHOW CTPOKK, yKa-
3aE B kadecTee napameTpoe COM-nopT. k
kotopomy DATA-xkabenem nogknioueH
TenedoH, U uma $anna ¢ MCXOOHBIMU
O3HHBIMK, KOTOPBIN CAEOYET NOAT0TOBWUTL
3apaxee. MNpumep Takoro daitna LEO. txt
TAKKE NPUNOXEH K CTAThE.

Mporpamma file2com, uutas dann,
$oprmupyet u nopaer tenedony AT-ko-
MaHael. Hanpumep, konmanpa

AT+CPBi=11, 143204+ 381830", 129,

“011 boo star Gam / 3.03"

3anvwer 8 adverky Ne 11 TenegoHHON
KHATU MHOpMaumio o 3gesae Mmma Bo-
nonaca (3eesgHan senuuunHa 3.03). Ko-
MaHNa pa3buta Ha e CTPOKW YCNoBHO,
OHa NOOABTCH OAHON CTPOKON

Y1006 BOCNONL308aTHCS HE TONBKO Che-
HEHWEM, HO W HaBEAEHWEM TENeckona Ha
3afanHHbii obbexT, B NpPOrpamMmmMHyIO NamaTe
MUKpOKOHTpONnepa DD 1 Heobxoammo 3a-

- CHIOTE
all oy wt a'r'ﬁg-ll
TR0 50 40252,

M trankey B

NPAMOro BOCXOXAEHWMA, NOAYHMM

1 ;
% (14 60+ 15) 60 39 11409
45
ANA 3ee3nbl APKTYD (NPAMoe BOCXOXOE-
Hue 14:15:39) 1
160 +20) 601
% (11 60 + 20) 60 - 12 - 9069
45
ons ranaktikn MBE (npamoe socxowae-
Hue 11:20:12). CnepnosatensHo,

NStep - 11409 - 9069 = 2340.

3710 yncno HeoBX0AUMO CKOPPEKTUPO-
BaTb C y4ETOM BpALLEHWA 3emMnu BO Bpems
HABEOEHWA:

NStep; = NStep - [NStep| T—T”

roe T, — nepuoa NOBTOPEHWA Waros npu
HaBeOeHUN Teneckona (Wcnonb3yeTtcs
yCkOpeHHoe BpauleHue ¢ T,=25 mc), T —

nepwop NOBTOPEHWA Waroe Npu cnexe-
HuKM (4.5¢c wnu 9C B 3aBUCMMOCTKH OT
COCTOAHWA NepemMbidkn S3).

MNpegnonaraeTcs, 4T0 B MOMEHT Mycka
nporpammel (Haxatwa Ha kHonky SB3)
TENECKON HABEOEH BPYYHYKD Ha ONOPHbLIN
obeekt [Mpexpe BCero. nporpamma 3a-
NPawweaeT CONEPXUMOE NEPBON AYEIKI
TenedoHHON KHUMW NOAKNIIOHEHHOT 0 K YCT-
ponctey TenedoHa Ecnw B Tevenve 3 ¢
OTBETA HET CuMMTAeTCH. 4To TenedoH He
noaknosed. Mporpamma 8 3ToM cnyyae
NepPexognT B pexumM KomneHcaumn Bpa-
weHus 3emnu, 1 ee paboTa HUHem He
OTNMYEETCA OT ONWCAHHOW paHee npo-
rpammaer STDOO7.

Ecnu oTeetr tenedoHa Nony4eH, Npo-
rpamma 3anpawiveaeT CBedeHus u3 AByX
YKA33aHHbIX B HEM AYEEK, NPOUIBOOWT NpK-
BEAEHHbIV BbILLE pacyeT YMCna v Hanpae-
NeHUsa Waroe, HeobxoanMelx ANG HABene-
HWS Ha8 WCKOMBIM OBBEKT, U dopMmupyer
COOTBETCTBYHKILLIME CUTHANLI YyNPaBNEeHWA
WA, 3akoHuvE HasefNeHWe, OHA NEPEeXo-
AVT B pexum KOMNercauwvy BpaweHmnn
3emnu. OaHOBPEMEHHO B TENedOH NOCHI-
Naeich KOMaHOa BRIEECTM Ha OWC-
nnew coaepxrmMmoe RYENKK Tene-
POHHOW KHUrK € MHGOPMaUWen 0
HanpedHor obwekre. Y1ober k-
paH TenedoHa He rac, nepuoaum-
Yecky MNOCLINAETCH KOMaHaa,
Br/OYaolLaa noaceetky. OcraeT-
CA BPYYHYH) "AcsecTn” Teneckon
- 00 HyxHoro HebecHoro obbexta
N0 CKNOHEHMIO

HTOOEI HABECTM TENEeCcKon Ha
apyron 06LekT, HeoGxoaumo oT-
KOPPEFTUPOEATE COOEPXUMOE
Auerku N2 1 TenehOHHON KHUMA
WAMEHUB B HEW HOMED AYeNKKn C
nHpopmauven o atom obbekTe
W YyK33ae B KA4eCTBE ONOPHOrO
0btexT, Habninpaemein B OaH=cIA
MOMEHT. TIOCNE 3TOro HYXHO Ha-
KaTb Ha rHOnky SB3,

NUTEPATYPA

1 Tenecwon PowerSeeker 60 EQ
MHCTDYKL[HQ no  arcniayartauuu =
<http: /www.celestron.ru support
powersecker_60eq.pdf>

2 ¥Ynpaenewuwe gazamn WaroBoro
asuwratensa — <http:/ www.texnologia.
ru development stepper_motor
stepper_ motor_management_of_
phases_engine.htmi>

3 Warossie apuratend NpvHUNe paboTel, Xa-
PEKTEQUCTURN, PEKOMEHDAL NOD Elblﬁcjpy waro-
Beix gswratenen. — <http: www.eprivod.ru
stmotor.htm>

4 Anexcangposuy H. Karanor igesg o
HE3Be3AHbx ODLEKTOB, BUAMMBI B CPEOHLX
wupotax  —  <http://hea.iki.rssi.ru ~nik
head_k.htm>

5. Tapankos WM. PykoBOACTEO NO MCNONB30-
BaHo AT-komang nns GSM GPRS monemos —
M "Komnan®, 2005

Or pegakymn Bce ynomanyTeie 8 cTatse
NPorpammel MMeTCs Ha Hawem FTP-cepee-
pe no aapecy <fp: ftp.radio.ru/pub;
2010/05 tele.zip>.
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B. COJIOMEMUH, r. ExatepuHbypr
Mpennaraemoe ycTpoicTBO MOAAET CUrHAN NPV NPUBAMXEHNN K

ero 4yscrsuTenlbHOMY 3NM1eMEeHTYy

(aHTenHe) Jenosexka. OHO MoOXeT

6bITh MCNONB3OBAHO HE TONBKO AN OXPAaHb! noMeLwjeHnii, Ho ¥ Ansa
aBTOMAaTHUYECKOro BK/IIOYEHUA Npu BXoLRe B HUX OCBETUTENbHbIX NN

uHbIX Npubopos. Pene uMeer BbIC

OKYHO 4YYyBCTBUTE/IbHOCTb M NOMEX0-

YCTOHYMBOCTb, OTANYEETCS OT paHee N3BEeCTHbIX cnocobom popmu-

pOBaHHSA CUrHana.

1) TPaauuMoHHbBIX  EMKOCTHBIX  pene,
* ¥ Hanpumep, onucaHHom B [1], anTten-
Ha-aaTyvK NoaknoveHa Kk konebarensHo-
My LC-KOHTYpY, chyxaiwemy 4acroroaa-
[A0WUM  3NeMEHTOM aBToreHeparopa.
MpwW 3TOM HABOOKWU HA AHTEHHY W NPUHK-
MaeMble 10 PaANonomMexu No uenw nono-
xuTtensHon OC nonapaloT Ha BXOQ akTue-
HOrO 3NemMeHTa reHeparopa (Hanpumep,
TPaH3nCTopa), YCUNMBanTCH UM 1 Bbi3bl-
BaIOT NOXHble cpabareisanua. Kpome T0-
ro, 8 nonobHeix ycrpoicreax LC-koHTyp
OKa3bIBAETCA CWUMNbHO HAMPYXEHHBIM, YTO
CHUXaeT ero noBpOTHOCTL M AOMNONHW-
TENBHO YMEHbLLIAET NOMEXOYCTONYMBOCTL.
Jenctene Apyrux eMKOCTHHIX pene,
Hanpumep, onucadHbix B [2, 3], ocHOBaHO
Ha CPaBHEHWN EMKOCTH aHTEHHGI 1 0Dpa3-
uoeoro kowpewcavopa. MNMopobBHele ycr-
POMCTBE TOXE HE 3alMLLEeHBl OT paavono-
MEX W HAaBOAOK. WX BXOABI HE UMEIOT HUKA-
KX BNEMEHTOB. NOAABNAIOWMX NOCTOPOH-
Hue Bo3gencTeua. [PUHATHIE NOMEXH
npakTuydeckn GecnpensiTCTBEHHO NOCTy-
nawT Ha BxOM yCTPOWCTBA, AEnas ero
HEYYBCTEMTENEHBIM K cnabeim curHanam.
CyLiecTByiOT TaKxe eMKOCTHbIE pene,
Hanpumep [4], ¢ ABYMA aHTeHHamu, noa-
KNIOYEHHBEIMU anddepeHumansHo. 310
obecneyvBaeT yCTOMYMBOCTE K M3MEHE-
HUIO TEMMNEepaTypsl W APYrvMx CBOWCTE
OKPYXAWERN CPeakl, HO HUYYTh HE yny4-
WaeT NoMexoyCTOWYMBOCTE, OCOBEHHO K

VT4 KT31070

paguocurHanam, OWHA BONHbLI KOTOPBIX
CPaBHKMa C PACCTOAHWEM MEXAY aHTEeH-
Hamu. Kpome T0ro, B MEXaHTEHHOM NpPo-
cTpaHcTee 06pa3yeTca 30Ha NOHUXEHHOW
HYBCTBUTENEHOCTU.

MpuHUMN aefcTEMA NpegnaraemMoro
€MKOCTHOrO pene OCHOBAaH Ha WCNnonbLao-
gaHiv LC-koHTYpa, 4acTu4HO paccTpoeH-
HOrQ OTHOCWTENBHO YAacTOTkl CUrHana,
nocTynawiwero 0T redepartopa. Hanpa-
KEHWE HA KOHTYPE 33BUCKT 0T COOTHOWE-
HUA 3HAYEHMIA EMKOCTU KOMTYPa W aHTeH-
Hbl. [py 3TOM KOHTYD COXPaHRAEeT CcBowW
cenexkTueHbie ceoncTea, Gnarogapa Ko-
TOPLIM HABOLKWM W PaguonoMexu no-
[aenAlnTea. 4To obecneynBaeT BLICOKYIO
HYBCTEMTENBHOCTL W NOMEXOYCTONHHMBOCTL
ycTponcTea. Pagnonomexmn 1 HaBogkw He
OKA3LIBAIOT BAWAHWA HA reHepaTop, no-
CKONBKY KOHTYP HE ABNAETCA £r0 Y4acTbio.

MNpwBop, cxema KoToporo uaobpaxeHa
Ha PUCYHKE, MMEET AaNsHOC Te 0BHAapyxXe-
HWA Yenoeeka He menee 1.3 m, paboraer
OT aBTOHOMHOMO MCTOYHKWKA NUTaHuA (Ba-
Tapen) Hanpsxeswem 3,2..10 B, no-
Tpebnas Tok He Gonee 2.6 mA.

BY renepatop cobpat Ha TpaH3ncTope
VT7. Ero 4acTtora crabunnavposana keap-
uesbiM pesonatopom ZQ1. Curkan rene-
patopa nocTynaet Ha konebaTensHein
koHTyp L1C16 C aHTeHHoR-paTHnkom
WA1, koTopbiit AonkeH BelTb HACTPOEH Ha
HACTOTY. NEeXatlylo HEMHOMD HUXE 4acTo-

Thl reHepatopa. Havny4wan H4yscTeuTENb-
HOCTb OOCTMraercs, KOrAa HanpsixeHue
Ha koHType coctaenseT 70...90 % makcu-
Myma, AOCTUraemoro Npu pesgHaHce.
Mpumenennem koHageHcaropa C16 ¢ on-
TUMANBHBLIM 3HaveHnem TKE moxHo po-
6UTLCA TOrO, 4TO HanpaxedHue He Gyner
BLIXOAWThL 3@ YKA3aHHbIE NPEOenbl B Wu-
POKOM WHTEpBane TeMNepaTypb

HanpsweHue C KOHTypa nocTynaeTr Ha
aMnNUTyOHBIA AETEKTOP, cobpaHHblil Ha
nonesom TpaHauctope VT10. Beicokoe
BXOAHOE CONPOTUBNEHWE 3TOMO TPAH3WUC-
TOpa oueHs cnato WyHTUPYET KOHTYP, 4TO
obecne4nBaeT ero BuICOKY0 N0BPOTHOCTL
W xopowee nonagnexqvie nomex. [lerextn-
pOBaHWE NPOMCXOAWMT 32 cueT paboTobl
TPaH3MCTOPa Ha HENUHENHOM HEYanbHOM
YHACTKE XapakTEePUCTUKN.

B uenu uctoka TpaHaucTopa VT2 nme-
eTCca ABY3BEHHLIN DUNETP HUAKHUX HAacTOoT.
OH crnaxveaeT BbICOKOYACTOTHLIE Nynb-
cauu NPOOSTEKTUPOBAHHOMO Hanpsxe-
HIAA W BblOENAET BOZHWKAKIWWMW NpK OBK-
xeHun obbekTa BONM3an aHTeHHsl WAT1
NONE3HbI curHan nHdparn3Kon 4acToTol.
Nepemennsbii peanctop R31 — perynatop
HYBECTBUTENEHOCTY pEne.

C BbIxOfa AeTeKkTopa CUrHan noctynaert
Ha MNONOCOBOW YCUNUTENL WHGPAHW3KON
4acToTel Ha TpadaucTopax VT2, VTS5, VT6,
VT8. Huxwas rpasiiua ere nonoce: Nponyc-
KaHWA ONpeaenseTcq enMricTed pasnenm-
TensHbix koHaeHcatopos C2, C3, C6, CB.
BepxHas — napamerpamu uenem oTpuua-
TeneHow obpatHon ceaav C5R8 u C13R21.

Nockoneky Kackanbl yeunurens
OXBaYeHbl CTabUNAMZNPDYIOLWER WX DEXWMbL
oTpuuaTensHoN 0BpPaTHOW CER3LID MO
NOCTORAHHOMY HAMNPAXEHO Hepea pesu-
ctopel RB v R21, He noTpedoBanocsk
BKJIO4ATE CTABHNM3NPYIOWME DESUCTOPLI
B UEnV 3MUTTEpOoB TpaHanctopos VTS u
VT8. B ycunutene uHdpaHiakon 4acToTsl
aTH PEe3NCTOPLI NPUWAOCE Obl 3AWYHTU-
POBETL KOHOEHCATOREMK EMKOCTLI B
LEeCATKK TeICAY MUKpodapan.
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Lna yckOpenva NepexoiHblx Npouec-
COB NPV BKMIOHEHWW pene n BeICTPOro
npueeneHna ycunurena B paboyee Co-
CTORHME CRYXaT PE3UCTUBHBIE OENUTENK
Hanpsxerua R1R2 n R14R12. Mpwn Haxa-
Tvv Ha kHonky SB1 oHw obecneunsaiot
YCKOPEHHYID 33pAaKy Pas3fenuiensHblx
KOHOQEHCATOPOBE A0 HeobxCAMMOro Ha-
NPRXKXEHWA. ﬂocne BKAKYEHWA NMUTAaHWA
HEOBX0OUMO HaXaTe Ha 3Ty KHOMKY W
YOEPXMBATE €€ HECKONBKO CEKYHLL.

TpanaucTop VT9 obpasyer emecte c V16
w1 VT8 noporosoe ycTponcTeo. B ncxoaHom
cocTosHuK TpanaucTop VT9 OTKP.IT, a Npu
yMEHBLUEHWI NOA ASWCTBHEM yCHNMBaE-
MOrQ CurHana HanpaxeHus Ha Gaze npu-
6nnamtensHo o 0,6 B oH 3akpeiBaercs.
Uens C18R28 ynepxuneaeT yCTPOWCTBO B
TAKOM COCTORHWUM OKONO 5 C (Npu ykaaaw-
HbIX H3 CXEME HOMWHANAX €€ INeMEHTOB).
Ha ebixoge GOpMUPYETCA CUFHAN TPEEBON-
M — WMNYNbC BLICOKOTNO NOTUHECHOrO
YPOBHA YK23aHHOW ONNTENLHOCTH.

LA npegoTepaweHva NoOaYM NOXHO-
O CUrHANE NPW BIJIKOHEHMK NUTAHWA Cy-
*MT TpaHaucTop VT11. OH OTKpPLIT, NokKa
koHpexcatop C21 3apsxaeTtca yepes pe-
ancTop R33 1 aMUTTEPHBLIV NEPEX0L, TPaH-
anctopa. KontakTel SB1.4 oGecneqveaol
OLICTPYIO paspsaaky korgeHcatopa C21
npw HaxaTtnu Ha kHonky SB1 11 nosTopryo
6NOKMPOBKY CUrHana TPEEOrK Ha 3apaH-
HOE BPEMA NOCNE 88 OTNYCKaHWA.

MutaeTca emKOCTHOE Pene oT ransea-
HUYECKOW WNK akkyMynaTopHon Gatapen
GB1 Hanpsxenwenm He Bonee 10 B. Cra-
6MNN3ATOP HANPAXEHWH Ha TRaH3UCTOo-
pax VT1, VT3, VT4 ofecneuymBaer Ha
CBOEM BbIXOAE CTAbUNBHOS HanpRXerne
3 B, noka GaTtapes He paspaauTcd Ao
3.2 B. Ceetoamon HL1, paGoTan B pemxu-
Me cTabucTopa, NoAAEpHUBAET HEWa-
MEHHBIM HANpPAXEHWE NUTAaHMA younuTe-
NA CKUrHana paccornacoBaHMA Ha TRAH3MC-
Tope VT1.

AHTeHHa-paTuk WA npegcraenser
coboi OTPEe30K TOHKOro npoBoga Awva-
metpom 0,1...0,2 mm v gnmkon 1...1,2 M.
Ona pnonxHa BbITe HENOABWXHA 11 3aKPEnN-
neHa BeprTukancHo. B kavectBe kKaTywkui
L1 MOXHO NpUMEHWTE NOBYIO 3KPAHVPO-
BAHHYIO HYXHOW MHAYKTWBHOCTW, WMEKD-
Wyt peppoMarHUTHBIN NOOCTPOSYHWK
AN U3MEHEHWA WHOYKTUBHOCTI B HEKOTO-
pbix npepenax. H NpUMEHWN rOTOBYIO
KaTyWky ¢ 6POHEBLIM DeppUTOBBIM Mar-
HUTOMPOBOAOM B ANOMWUHWEBOM 3KpaHe
pa3mepami 11,511,517 mm.

KonpeHcatopel C11, C12, C14—C17 —
kepamudeckme cepwini KM, K10 rpynnsi
MM0 unu M47 no TKE. OctansHbie KOHOEH-
caTtopbl (KpOME OKCWAOHbLIX) MOryT ObiTh
MNAEHONHBIMI MM KEPAMUYECKUMIA FDYNNGI
TKE He xyxe H30. OkcuaHbie koHaeHcaTo-
pel — ntoBeix TvNoB. Kaxayw wa nap ok-
CUAHLIX MONAPHBIX KOHAeHcatopoe C2, C3
v C6, C8 mMOXHO 3aMEHWUTL OOHWM HEeno-
NAPHBIM OKCWAHBLIM (Hanpumep, K50-15)
eMKOCTLIO 22 MkD Ha 63 B.

YactoTa ksapuesoro pesoHaropa ZO1
MOXeT HaxoauTecs B npepenax 300...
400 xly. Npuy 3HAYUTENBHOM OTNIMYMW Ero
HaCTOThl OT yka3aHHOM Ha cxeme noTpeby-
€1CA nopbopka kaTywku L1 v koHpeHca-
Topa C16.

KHonka SB1 — M2K Ha yeTbipe hanpas-
nenun 6e3 dukcaumm unu apyras ¢ Aocra-

TOYHBIM Yucnom TpYynnN KOHTakTOB Ha nepe-
KNiO4YeHKe,

Brnoume cobpatHbtin npubop, Heobxo-
AUMO, Npexae Bcero, noabopkoi pesunc-
ropa R11 ycraHoewTe Ha Beixoae cTabu-
nM3aropa  HanpaxeHus  (Konnekrope
TpaHaucTopa VT4) nanpaxedve 3 B. [a-
nee ortnasnTte konpexcatop C17 v ma-

MEpbLTE NAAEHWE HANDAXEHWA HA coegn- |

HEHHbIX NOCNENOBATENLHO PE3INCTOPax
R30 n R31. OHO QONXHO HA<OOWTBCA B
npegenax 0,5...0.7 B, wna4ye npuaerca
nontuparte Noneson Tpananctop VT 10

BepHye kowpencatop C17 Ha mecTo.
yOeaAMTECE, 4TO NAOEHWE HANPAXEHWT Ha
peaucTopax Bozpocno. MNpu HacTpowuke
koHTypa L1C16 ¢ nogknioHeHHoNn aHTex-
HOU WA B pe3oHaHC Ha 4acToTy reHepa-
TOpa OHO ACNKHO OOCTUIHYTE NPUMEPHO
2,6 B JobvBWUCE MAKCUMANBHOIO 3Ha-
HYEHWA, OanbHEVWIMM BEMHYWMBaHKMEM NOO-
CTPOEYHIMKA B KaTywKy L1 0TCTROWTE KOH-
Typ OT pe3oHaHCca HacToNeko, 4Tobbl Ha-
NpAXeHWs yMEHhLLIHI‘ICICb CDMS.HHBH?Eﬂb-
Ho Ha 0,45 B.

Ecnim HanpRxeHWe Ha KONNEKTOPE
Tpan3ncTopos VTS5 u VT8 zametHo oTmi-
YaeTca OT Yra3aHHOro Ha CXEeME, HYHHbIX
3HAYeHKW AOBKBAKDTCH NOADODKON pe3M-
cTopoe cooTBeTcTBerHo RE 1 R19. Nepe-
EEOR MBUXOK MNEPEMEHHOIO PE3IMCTOPA
R31 B HumdEER NO CXEME NONLTEHWE.
NOCTENEHHO YEBeNWHWEAKT BBEEOEHHOE
COMPOTHUEBNEHKWE NOACTPOEYHOIO PE3N-
ctopa B24, noka He GyasTt nogat ciirHan
TPEBOrW. 3aTEM BBELEHHOE CONPOTHENE-
HWE NOACTROEYHONO Pe3ncTOpa HeMHOro
YMEHEWAKT Yem 3HaqYuTencHee Oyner
3TO YMEHBLUEHWE, TEM MEHbLLUE BEDOAT-
HOCTE NOXHOIO (.ﬂaﬁaTbIEEHMH [reEng, Ha-
APUMED, NPW W3MEHEHII TEMNSPATYPE!
unu paspagke Barapeu GB1. HO Huxe
YYBCTBUTENBHOCTE. OKOHYATENLHO 4y3CT-
BUTENBHOCTE PEMYNIVPYOT NEDEMEHHBIM
peanctopom R31, yxe yCTaHOBuE em-
KOCTHOE pene C aHTEHHON Ha NpeaHaaHa-
HEHHOE emy MECTO W NPOUBEPANA pa3IMEpk!
Ero YyBCTEMTENBHOM 30HbI.

JEWXKK NOACTPOEYHLIX PEIVCTOPOB
R2 1 R12 ycTaHaenuBawT £ Takine nono-
KEHVA, NP KOTOPLIX YCTAHOBHBLINECH
FHIYEHUA HANPANXEHUA HA KONNEKTOPS
TpaH3mcTopoe VTS5 u VT8 ot coctoaHma
kHOMKK SB1 He 3aeucAT.

NTEPATYPA

1 Mockeun A. CTopusxesoe yCTpoRCTeO ©
EMKOCTHEIM AaTdukoM. — Panwo. 2001, Ne §,
c. 35, 36

2 Epwoe M. EMKOCTHEIR aat4mk — Pagno
2004, Ne3c. 41,42,

3. Mankoe A., Xomytoe O., AxkyHud A,
EMKOCTHAA ananTHBHAn OXpPaHHAR CUCTEmMa.
Navent PE Ne 2297671 C2 © npuopuTteTom o1
23.06.2005 r — Bwnneteds "ManbpeTcHua
Nonesdeie mogenn”, 2007, Ne 11,

4. lpuropses B., Bnaciok C., AMenbxun C.
EMKOCTHOE YCTPOWCTBO ANA OXPAHHOWN CUFHANM-
3aumu. MNatewt P No 2277263 C1 ¢ npuopuTte-
Tom o1 19.10.2004 r. — Bronnetess "Waobpere-
HuA Moneausie Mogenu”, 2006, Ne 15.

OT pepaxumu. 3710 yCTPONCTBO UANYHAET &
3P CUrHanN, YacToTa KOTOPOIro NEXUT 8 ANa-
nasoHe, OTBEAEHHOM PafnOHaBUraLMOHHON
cayxbe. Mcnons3osanne MOQoGHLIX yCT-
POACTE BONKHO ObiTe COMACOBAHO C COOTBET-
CTBYIOLUMMI FOCYAEPCTEEHHBIMK OpraHamm.

Pegaxrop — A Qonram, ipdt'\Dl.i_kR T,ﬂur;i—;n ﬂt

OTeuecTBEHHbLIE U UMNOPTHbIE
paguoaeTanyu ANA peMOHTa paauvo-
| annapaTtypbl, aBTOMOBMNLHON 3NEKT-
POHWUKN U GbITOBOW TEXHUKK!

Mukpocxemel. Tpanauctopsl. Cra-

BunuTpoHel. Peauctopsl. LWnendsbl.

Konnencatopsl KEPaMMYECKUE,

| FINEHOYHBIE, NOACTPOEYHLIE, INEKTPO-

TUTUHECKWE, BeICOKOBONLTHLIE, Mexa-
HHUKE3 OANF BWUOEOMATHWUTOQOHOB, BM-
peokamep 1 ayauorexHukn. CeeTto-
amoasl v gortoguoars MNadensku ans

JONUNVVA S

| mMurpocxem Kacckl BCEX pasMmepos |

|

N7 »paHedna mencux agertanen  Na-
aepHeie 1M Buaeoronoskn, YWM-ane-
medHTel. Muoroe gpyroe. OnToBag “
PO3IHVNYHAAR NpofaXa eXeaHesHO oT
9.00 po 18.00 no agpecy:

Poccua, Mockea, MNaTHaukoe woc-

ce, aom 18, TK "MuruHcivn paguopet- |

HOK'", 3-1 31ax, NaerneoH 546 Npoean
oT meTpo "TywuHckas” ast. Ne 2, 210.
266
Odoctagka nodtom  no
Mpanc-nncTel Ha Bytiare n CD
kontakte. 107045, r. Mockea.
ad. . 41,
www.5-10rutino.narod.ru

Poccun

Kypchl OMCTaHUMOHHOIO 0fydYeHna
NnparpaviMUpoBaHIED MUKPDOKOHTPON-
nepoe. NaGopatopHele nnatel ¥ NPo-
rpammaToper gna PIC. AVR, ARM
LPC2148 KoHCcTpyrTOpb! ANd COOPKI 1
roTosse curHantaauykiv GSM

Pazpafotka 3INEKTPOHHBIX
PORNCTE 1 NPOTpamm Ha 2akas.

yCTY-

micro51@mail.ru
www.eiectroniclab.ru
Ten. 8-912-619-5167 (c 07.00

ao 13.00 mock. Bp.)

MNpocToi 3CTPAAHO - AMCKOTEHHBI
younutens 200 400 Bt
KOHCTpykTOp — 500 pyb
HacTpoeHHbll Moayne — 900 pyb.
HanoXeHHbIM NAATEXOM

630075, Hoeocnbupck-75, a'a 63.
E-mail. zwuk-serwis@mail.ru
wiww zwuk-serwis.narod.ru.

* *

MHTepHeT-pMarasmH
ELITAN.RU

1 000 000 HavwmeHOoBaHWI 3NEKT-
POHHBLIX KOMMNOHEHTOB, MaTtepuance u
WHCTPYMEHTOB. MuHMManeHbin 3akas
HE OF PaHWYEH

flocTaBgka — noOYTON, KYPLEPOM W
ABTOTPAHCNOPTHEIMK KOMMOaHWMAMIA

Ina 3akazoe o7 5 000 py6é poctae-
ka no Poccun — BecnnartHo!

MyHKTBl BbiQAYM 3aka3l0B Camo-

| BeiBO30M B Mockee, C.-Nertepbypre.

Mxeecke.

Onnata oHNanH UNK vyepesa Gaxk,
OTcnexvsanve 3akasa Ha canTe.
Caint: www.elitan.ru
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NPUKNTAOHASA SNEKTPOHUKA

Ten. 608-28-38

Mpwuem craten: mail@radio.ru
Bonpoce!: consult@radio.ru

PAOMO Ne 5, 2010
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3BYKOBOWU CUrHanunsartop
3aBepuweHns paboTbl OLITOBOro

anekTponpubopa
A. BYTOB, c. Kyp6a fipocnascko# 06,

CNy CTUpaneHaa mawHa maun ﬂDerﬁ

BeiToBON 3nekTponpubop ¢ AOBOALHO
NPOOOMAKUTENEHBIM  LIMKAOM QaﬁOTbl HEe
OCHAWEH 3BYKOBOW CHrHannu3auwen ero
3agepweHns unu bopMUpyeT B KOHLUE
Uvkna nuve OO0MH KOPOTEWW 3BYKOBOW
UMNYNBC, KOTOPLIM NEerko nNponycTute
MOXHC N3roTOBWTE HECNOXHOE YCTPOWCT-
BO, V1 OHO B HYXHOE BpemAa NopacTt rpom-
KW NPOAONANTENBHBIW CUrHAN.

CurHannaarop npurogeH ona patoTsl ¢
anerTponpuboparii, NoTpebnaLmmMu ot
OOHOMA3HOWM CeTH MOLWHOCTE He Bonee
2 kBr. [JonyckaeTca kpaTtkoBpemMeHHoe
yBenuueHne molHocT oo 3 kBr, Hanpu-
Mep, npn BkntodeHun T3H cTupansHon
MalmHe unn anextporpuna 8 CBY-neyn

LM INeKTPOAoM ¥ KaToaoM TRUHWUCTORA
VS1 HepOCTATOYHO ANA Ero OTKDPLIBAHWUA
Kak Toneko anexTponpubop, 3aeeplume
nporpamMmy, NeperaeT B OExYPHLIM pe-
HUM. NOTPEBNAEMBIN MM TOK PE3KO CHU-
auTcR, TpauaucTope VT1 v VT2 nepecta-
HYT OTKpbiBaTECA. Korpencatop C4 cra-
HET paspaxarteca 4epes pe3uwctop R8
NpumepHo Yepes 3.4 MUH HanpsxeHue
MENAY 3aTBOPOM M MCTOKOM TPaH3MCTOpa
VT3 ynapeT Hike nopora. nNpl KoTopomM
3TOT TPAH3MCTOP 3akpbieaeTca. Beigepx-
ka Heobrxogwma, 4Tobbl 3ByKOBas CurHa-
NU33aUKA HE SKNKYANach NpL CMEHE pexi-
ma pabotel anekTponpubopa, Hanpumep,
N U3MEHEHWK HanNpaenerra BpaweHma
HapabaHa cTUpansHoN MalmHel

Kak Toneko Tpanauctop VT3 3akpeiea-
eTCA. HaNpsXeHwe Ha YNpasnsuwem
anexkTpone Tpunuctopa YS1 yeenuduea-
eTcqd. TPUHUCTOP OTKPLIBAETCA. 4Eepe3
Hero NocTynaer HanpAXxeHne NUTaHrAa Ha
reHepartop Ha TpaH3ucTopax VT4 u VTS
[1]. Nockoneky 3TOT reHepaTop BO3byx-
faeTcsA Ha 4acTore coODCTBEHHOro peso-
HAHCA 3INEeKTPOMarHWTHOrO W3ny4arens
agyka BF1, curHan nony4aerca O4YeHb
FROMIM

Ecnw nporpammHeiM LKKER FnekTponpun-
Gopa ByaeT zanyweH 3aHoso, notpebnae-
MBI 1M TOK BO3PACTET 1 BCE NDOUECCH B
CUrHanuaarope novayT B ocbpartHom no-
psOKe, 3BYKOBOW CUMHAMN MNPekpaTtuTca
ITo npowsonpeT Gnarogapa Tomy, HTo
TOK, NpOTEeKaWmK Yepes OTEDbBITBIN Tpu-
HucTop VS1, He npeeeviwaeTt 30 mA a B
Takom pexume TpuHucTop cepu MCR100
W HEeKOTOpLIE OPYrve ManomMowHeie cno-
coBHbl 3aKPLIBATECA NOU YMEHBLIEHWUN
HaNpPaxeHus Mex ay ynpaenawuwmm 3nexk-
TPOAOM W KaToaoM noqTy o nyns [2].
Takoe cHwxeHue obecneyvBaeT TpaH3u-
cTop VT3, OTKpLIBWWICA & pe3ynsTare 3a-
pRakm koHpedcatopa C4. B panHom yeT-
POVUCTEE TPWHWCTOPD 3amMeHseT Tpurrep
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Hukakoro BMewarenscTea B KOHCTPYKLMID
KOHTpONUpyemoro npuGopa He TpedyeTcs

Cxema curHanusatopa nokasaHa Ha
puc. 1. Bunky XP1 BkioYaloT B ceTe. a B
po3etky XS1 BCTaBNAOT CETEBYID BUINKY
npubopa. MNocTosHHOE HanpskeHwe ana
NUTaHWA 3NEKTPOHKMKW CUrHanu3aTopa no-
Ny4eHO C NOMOLLLHD BbINPAMKUTENA HA AMO-
pax VD5 n VDE ¢ 6annacTHbiM KOHOEHca-
Toponm C2. OHO crabunuanposaHo crabu-
nutponom VD7, Ceetoguog HL1 curnanu-
3UPYET 0 TOM, 4TO YCTROWCTBO NOAKMOYe-
HO K CEeTu.

Moka anexkTtponpubop paboTaer, Bbi-
NONHAA 330aHHYKD nporpammy. noTped-
NAEMBIN UM TOK 3asenomo Gonswe 0.2 A
Co3pasaemoe 3TUM TOKOM Ha pe3ncrope
R1 nagenve HanpskeHws 50 pas B cexyH-
Ay OTKPLIBAET 1 3aKPLIBAET MrEpMaHNEBLIN
TpaHaucTop VT1, a ¢ HUM 1 TpaHaucTop
VT2, KONNEKTOPHLIM TOKOM KOTOPOro 3a-
psxaerca koHpgeHcatop C4. MouwHbie
avogsl VD1—VD4 orpadnansaioT amnnm-
TyAy HanpsaxeHua Ha peauctope R1 npu
MAKCHUManbHOM TOKEe Harpyaku I'IDJ/IGJ'IHSVI-
TensHo Ao 1 B. Korpa konpewcarop C4 3a-
pAxeH, noneson TpaHauctop VT3 oTkpeT,
NO3STOMY HANpPAXEeHWA MEXOY YyNpaBnaw-




LLipapat Ta, CKa4YkOM BEKNKIH3A 1 BblkNKIHEA
NWTaHMe 3ByKOBOro reHeparopa

Letanu curHanuaaropa yCcTaHoBNeHb! Ha
MOHTEXHOW nnate pasmepami 110-65 mm
(puc. 2). ux BLIBOALI COEAMHEHBI NPOBOAA-
MU COTMAcHO cxeme. Te NpoBoaa. No KoTo-
pPbiM TEYET TOk KOHTPOMMPYEMOro 3nexT-
ponpubopa, — MHOrOXwunbHole 60MbWOro
cedeHua Wx coenmHEeHWs BLIMONHEHL! Ty-
rAMIA CKPYTKaMK, NPONasHHbIMK AnA 6one-
wen HapexHocTi. Bunka XP1 u poseTtka
X51 ponkHbl BbITe PACCYNTAHLI HA TOK He
meHee 16 A 1 coenaHbl M3 kepamuky nnu
TEPMOCTONMKOW nnacTtmacce. [eweson
INEKTPOAPMATYPOW, W3roTOBNEHHOW W3
KPACcWBOrQ, HO NErko TepRIoWero Gopmy
MpK NOBLILWEHHOWN TEMNEPATYPE TEPMONA-
CTUHHOMO MaTepUana, NONb30BaTLCA HEXE-
nateneHo. OcHosanws auopos VD1—VD4
Hepe3 TOHKWE CMIARAHEIE W30NMPYIoWme
NPoKNaakKn NPUXaThl K AOPanoMUHWEB0-
My NNACTMHYATOMY TENNOOTBOLY pasme-
pamu 65-25-25 mm. [Ans ynydweHns Ten-
NOBOrO KOHTAaKTa AVOAOE C TENNOOTEBOAOM
NPUMEHEHA TENNONPOBOAHAA NACTa.

Peazuctop R1 ponxeH GelTe NpOBONO4-
Hbiv, Hanpumep. C5-16MB wunw C5-37.
Mcnonb3osaTk 30eck 00bIYHLIN HENPOBO-
noyHeln peawcrtop (MANT, C2-23) wHe
CTOWT, TAK KaK NpW NEPETPY3KE OH MOXET
BLIATY M3 CTPOA C Pa3pLIBOM LEnu Npo-
TEKAHWA Toka. K OCTaneHeiM pE3VCTORAaM
ocobblx TpeGoBaHWin HE NPEALABNAETCH.
Konpencatop C2 — nnenoynsin K73-17
unu K73-24. OkcraHbie KOHAEHCATOpb —
K50-35, K53-19, K53-30 wnun ananoruny-
Hble UMNopTHele. OCTancHLIe KOHAEHCa-
TOpLl — Kepamuyeckmne K10-17, K10-50

Ouoae KO213A MOXHO 3aMEHUTL Ha
KA2136 nnv H0nee MOLWHBIMI, HO 3HAYN-
TenskHO BOonee QOpPOruMK M3 Cepun
KO2998. KA2999. 3amenwuts 1N4006
moxHo avonamn TN4001—1N4007 wunn
w3 cepuin K105, KO208, K243, a cra-

Bunutpon A8146 — KCI191A, KC510A,
1N5346

Bmecrto tpanaucropa MMN376B nopomr-
net nbol MaNOMOWHEIR FrepMaHVEBLIA
TPAH3UCTOP CTPYKTYPB! N-P-N, HANPUMER,
u3 cepun MMN35—MN38, MM122, 101NUT0,
GC526. a BmMecTo  TPaH3uCTOPOB
MPS2907A, 25C3198 — manomolwHbie
KPEMHUEBLIE COOTBETCTBYIOLLEN CTPYKTY-
pel. Noneson Tpanauctop KNS04T moxHo
3ameHuTs nbebim 13 cepuin ZVN2120,
BSS88 wnu KN501, KN504. MNpu ecex
3aMeHar cnenyet obpallaTb BHUMAaHWE Ha
pPasnuyuva B pacnonoXeH O4HONMEHHbIX
BbLIEOAOB INEMEHTOB.

KaTywka 3nekTpomarHuTHOro 3syko-
vanydatena SBT-1212 umeer conpoTHe-
nenne okono 140 Om. M3nysatens MOXHO
3AMEHUTL OPYIrUM 3NEKTPOMATHWTHBIM C
KaTyWKOM NPUMEPHO TOTO Xe COonpoTus-
NeHKa, pacCYnTaHHbIM Ha HanNpaxeHue
9..12 B. CeeToamnon — nobon noaxons-
LLEro LUBETA CBEYEHUA.

He nopkniodan cobpanHoe YyCTPONCTEO
kK cetw 220 B, Ha ero xonpencatop C3
noaatT OT Kakoro-nubo WUCTOoYHMKA NOo-
cToarHoe Hanpsxewnue 10 B (¢ cobnope-
Huem nonspHocTi). OGknankit KOHREHCE-
Topa C4 coenuHanT nepemerskon. Mo-
CTOSAHHbIM peancTop R11 epemenHo 3ame-
HAKT NepemMeHnbiM  (CONpoOTHUBNEHWEM
47 .68 KOt} 11 HAXONAT TAKOE NONOXKEHUE
ero Aerkxa, NpK KOTopomM rpomMeocTh aBYy-
KOBOro cuvurHana noayyYaetca mMakcimane-
HOW, a NpW BbIKNKIYEHWKW KW NOBTOPHOM
BEIOMEHM MUTAHWA TEHERATOD HAOEKHO
3anyckaerca Mamepus HanoeHHoe conpo-
TWUBNEHWE NEPEMEHHOTO peaucTopa. ero
3aMEHSIIOT NOCTORHHBIM. [lanee, ynanue ¢
rorpeHcaropa Cd nepemeidky, noabopkon
peauctopa R8 ycTarasnueanT Heobxoaum-
MYHO 330EPAKY NOAaYN 3BYKOBOrO ClrHana

OTKAOYME OT CUIHANW3ATOPA UCTOMHUEK
Hanpaxenua 10 B, ectaenrioT sunky XP1e

CeTeByd PO3ETKy, a 8 po3eTtky XS1 —
BUIKY 3NEKTPONIUTKW, YyTHOra uiu Apyro-
ro npoctoro anektponpubopa. MNpo-
BEPAKOT, 47O HANPAXEHWE HA KOHOAEHCA-
Tope C4 npu BKNoYeHun atoro npubopa
CTAHOBWTCA NOYTH PABHBIM HANPAXEHWID
Ha ctabunutpode VD7, a nocne ero Boi-
KNIOYEHWA NNABHO CHWKAETCH A0 HYNA.

WHuorna npubop. paboTy koToporo
NPencTouT KOHTPONUPOBaTL, noTpednaet
B AEXYPHOM PEXMME CNMWKOM Bonbwon
TOK. W 3BYKOBOWM CUTHan Npu nepexone B
ITOT pexumM oTCcyTCcTeyeT. B nopoGHom
Cny4ae NpuaeTcs 3ameHuTs pesuctop R1
curHanuaaropa Apyrvm. mMedbwero co-
NPoOTUBAEHWUA, NOA0BPae ero Takum, npw
KOTOPOM CHUIrHan HanexHo BKNHYAEeTCA W
BbIKNKYaETCA.

Ecnn puoaw VD1—VD4 cnuwkom
CUNBHO HarpeeawTcs, HeobxoAuMo yee-
NMYMTL PasMepbl TENNOOTBOAA, HA KOTO-
POM OHW YCTAHOBNEHBL!, wnu 0BayBaTk
TeNNoOTBOA BO3AYXOM C NOMOLULID BEH-
Tunatopa. [oAonAeT, HanpuUMep, BEHTK-
natop BBM-71M, paboTtamowmnn oT cetn
220 B, koTOpLIA MCNONL30BANCA B OTE4E-
CTBEHHBIX KOMMBIOTEPAX W cTankax ¢ HMY.
YMEHBLWWTCA HATPER U NPU 3aMeHe AKo-
nos KO213A aroaamu WoTtku, Hanpumep
KO2998A Bnaropaps meHbLemy npsmo-
MYy NageHu HanpPAxeHWda Ha Takux auno-
nax (No cpasHeHwlo ¢ OBbIMHBIMKW KpeM-
HUEBbIMY NPKU PABHOM TOKE) CTAaHOBWTCA
MEHBLUE K DPACCEMBAEMARN MW MOLWHOCTb.

NWTEPATYPA

1. Npuamak O. Penarcaumonren RL-rene-
patop: CO.. "B noMowus paguonoouTent”, Bein
106 — M. JOCAAD 1990

2 Bytoe A. MNpOCTEIE KOHCTPYELMM HA TpW-
ruCTOpe KY112A. — Pagwo, 2004, Ne 6. ¢. 56. 57

Pegnarton — A Qoaraid rpachuwa — A Qonrai,
PoTO — ABTOPA
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| WHTEPHET-MATA3UWH "OECCH"
npepnaraer:

| — EK-218 — 4yno KMT 3nektpow-
HbI KOHCTRYKTOP Ond aeten ot 5 no 14
net, 218 cxem — 1484 py6.

! — EK-39 — 4yno KNT. 3nekTpoHHbIi

KOHCTPYKTOP AnA netel ot S5 no 12 ner,

39 cxem — 630 pyb.

— EK-35 — 4yno KWT. 3nekTpoHHbIin
KOHCTPYKTOP AnA aeren ot 4 no 9 ner,
35 cxem — 382 pyb.

— WmnynbCHBI MUKPONPOUECCOop-
Hblin meTannouckatens “KOLLENR-511"
BM8042 — 1276 py6

— CenexkTueHbiil MeTannouckaTesns
| "KOLLEW" BM8043 — 8794 py6.

— YHUBEPCANbHLIN  MMNYNBCHLIR
MEeTannouckaTens “"KOLWEN-51M"”
BM8044 — 3576 py6.

— USB ocuunnorpad BM8020 —
| 2165 pyb.

— Undposoi 3anomuHaowmin USE-
ocumunnorpadg BM8021 — 7900 py6.

— Habop petanew EXTRA-PIC-KIT
ans cbopku nporpammaropa EXTRA-PIC —
650 pyb.

— BHyTpHUCXEeMHBIA OTnap{uk yoT-
poucte Ha PIC-koHTpOonnepax MICD2-
MC1 (ananor MPLAB-ICD2) — 1700 py6.

— Apantep K-nunum BM9213 g
NOAKNIHEHVA NEPCOHANBHOTD KOMMbIO-

R e A A A A i

Tepa 4epez USB k amardocrtuHeckomy
kanany (K- unm L-nuHun) 3ner TpoHHOro
Gnoka ynpasnenus (3BY) aeTomobuna c
UENbID OAWMArHOCTUKK KM YNpaBNeHWA ero
dbyHrumamMn — 840 py6

— Apantep K-nuHumn NM9213 (Ha-
Bop ans cBopki) ANA NOAKNIOYEHIMA Nep-
COHANLHOrD kKOMNblOTEPa 4epe3 COM-
nopT k IBY asTomobuns — 552 pyb

— MNepexogruk USB 8 COM BM8050
ona MK — 399 py6.

— AeyxananasoHHbIn
BM8010 — 1893 pyb

— BrarorpasesawmtHbin
MT6021 — 596 py6.

— BuiToBan 4/6 ewaeokamepa-rna-
30k BM8060 — 990 py6.

— Waromep ¢ aHanu3aTtopom xm1po-
BOw TkaHn MT4060 — 315 pyb.

— 3nekTpoHHbIn 6e3med MT4020 —
395 py6b.

— MT6022 — onTtryeckan mMblllb HA
naneu, — 430 py6.

— 3anomuHatens naponewn ana Ku-
Teprera MT3040 — 490 py6

— GSM-curHanuzauvio BM8038 —
1122 py6.

— Uudposyto wkany TpaHcueepa —
850 py6.

— Habop "Yacrotomep 10 Ny —
250 MrIy" — 550 py6

4acToTOMEpP

OUHAMIEK

Tt TR

_ WWRVARRWEAE FEn ._J..._.TI S

— MT1010 — svaeozoHA ANs QOCTyNa
K TPYAHOAOCTYNHBIM MecTam — 5595 pyb. |

— BM9010 — USB BHyTpUCXEMHbIA |
nporpammaTtop AVR MUKpOKOHTponne- |
poe — 662 py6.

— Merannowckatene JJ-Connect
Adventure V500 — 2770 py6. |

— Mertannouckarene JJ-Connect
Adventure V1000 — 4199 py6.

— Metannouckatens JJ-Connect |
Adventure V3000 — 7690 pyb.

Onucanve 1 XapakTepucTHri CMOT-
pute Ha http://www.dessy.ru

Bcerpa B npopaxe Habopel AeTtanen
ans camoctoaTeneHon cbopku, kopny-
Chl, paguoaerand, marepwans 1 o6opy-
AoBaHue ANA NaikK,

107113, r. Mockea, a/a 10. 3a-
Ka3bl NPUHUMMAKTCA No becnnartHo-
MY MEXAYrOpOAHOMY MHOTOKaHanb-
Homy Tenecdony: 8-800-200-09-34
¢ 9-00 ao 17-30 MSK, no e-mail:
post@dessy.ru unu Ha cante
www.dessy.ru.

3711 1 MHOTKWE Apyrie Habop.l, y3ns! i
MOAYNK [UTA PaAnoniobuTensckoro Teop-
HYECTBd, d TAKXE KHWUIMKM Bbl MOXETE Npwu-
obpecTy No anpecy: marasuH "TexHuyec-
Kas KHUra" Ha TEPPUTOPML KHUXHORM Ap-
mapku r Jiobepuwl (MO), yn. Bonkoe-
ckan, aom 67. Ten. 8 (915) 069-06-88.
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Ten. 607-8R8-18

Npuem craten: mail@radio.ru
Bonpocei: consult@radio.ru

PAOMO Ne 5, 2010

CreHp ana uamepeHusa
NPONYCKHOM CNOCOOHOCTM
XUKepoB KapOopaTopos

H. OCHIOB, r. Kypck

HecmoTps Ha TO 4TO NPOM3BOACTBO NErKkoBLIX KapbBrOPAaTOPHbLIX
aBToMobGuned cokpaweHo A0 MUHUMYMa, B IKCNAyaTauumi euwe
HaxonsaTcs MUINUOHBI Takmux mawmuH. [na noggepxaHns nx paboro-
Crnoco6HOCTU Ha AOIKHOM ypOBHE HepenKo NPUXOANTCH PEMOHTH-
poBate kap6ioparopsl. OAUH M3 BaXHBbIX nokazaTened NPasunbLHOR
paborel kapblopaTtopa — nNponyckHas crocoBHOCTL XUKAEPOB.
U3amepuTs 3TOT NapameTp BO3IMOXHO TO/BKO C MOMOLYLIO CREeuM-
aneHoro cteHga. O Hem M MoAQET peye B NOMELEeHHOMN HUXE CTaTbe.

! pu pabote kapGwpaTtopa soofuwe. a
& 1 Ha OTEYECTBEHHOM TFOpPIOYEeM — TEem
Gonee. AOBONBHO OGBICTPO MNPOWCXOOWT
OCMONeHWe KaNMBPOBAHHOM HYaCTW XKuKne-
pa. Moyt HeBMOMMAaRA rNA30M NNEHKa
CMOMBlI CNOCOOHA 3aMETHO CHU3WUTL NPO-
W3BOOWTENEHOCTL XUKNEPA.

Bo mHorux cnyvasx astonwobutenu,
NLITAAChk CaMOCTOATENEHO HANaauTh pa-
00Ty asuratens, 3ameHsI0T 3aBOACKUE
KXUKNEPbl HA PEMOHTHLIE M3 KOMMNEKTOR
COMHUTENBHONO NPOMCXOXxaeHra. Kak no-
KA3LIBAINT W3MEDEHWUS HA CNeuwancHOM
CTEHOE, OTKNOHEHWE OT HOPMbl B NoaoG-
HblXx CNy4asx AoCTMrano OecATkos npo-
UEHTOB. HeTpyaHO NOHATL, K Kakum no-
CNeAcTBMAM 3TO NPMBOAUNO.

Wamepenne nponyckHoi cnocoBHoCTH
KUKNEPOB NPoBoART 0DbIMHO Ha cheuwa-
NU3VPOEAHKBIX CTEHAAX

MwapoovHamMuyeckih ctenn HUMAT-
528-A NPOMBILNEHHOrO NPOW3BOACTEA

Hacoc

1000+¢2

JNeKMPOrazHumHsIld
knanaw

Hcnbimyereid
Huxnep

Puc. 1

BeCbMa Cnoxed, gopor w Heynoben B pa-
6ore. Mo3ToOMY i PELWNN U3rOTOBKMTL NKO-
GUTENLCKYIO BEPCWIO Takoro cTeHaa ¢ 60-
nee NpocTon ruapaennH4eckon CXemon u
ABTOMATHYECKWMM yNpaBneHvem nogadein
BOALI K UCALITYEMOMY XUKNEPY.
Anroputm usmeperns npoct. Mog
Hanopowm BoAsHOro cronba ewslcOTON
10002 MM XWOKOCTE Yepes xuknep re-
HET B MEH3YPKY C QeneHunamMmu. ABTomaTvuka
obecneuyneaet cTabuneHoe Bpems NpoTe-
karna — 60 ¢. Takum oBpazom onpene-
NARTCA NPONYCKHAR CNOCOBHOCTb Kukne-
pa B MUNANAKTPAX B MUHYTY.
luppasnuyeckana 4acTb CTEHAA Cxema-
TU4HO NOKa3ana Ha puc. 1 Oxa cocTouT
13 Baka. B KOTOPEIA FEPMETHNHO BBAPEHa
{unu BnasHa) HanopHas Tpy6a. CHnay ona
OKaHYVIBAETCA 3NEKTPOMArHWUTHLIM Knana-
HOM. B €0 BLIXOAHOW NaTPYBOK BBEPHYT

UCNbITYyEMBIR xuknep. A vcnone3oean ra-
30BbLIM knanad Genopycckoro Npouseoq-
cTea oT razofannoHHOro asToMobUnLHOro
obopynoBaHWA, KyNNeHHLIW B mMmarasvHe
asTo3anvacten. [lna ymeHslweHna rug-
paBNMYecKoro CONPOTUBNEHWA A pac-
ceBepnun BnyckHow natpybok knanawa go
nvametpa 2.8 MM u ypanun GeTposbiit
PuneTp.

B HuxHen HacTv Gaka 8 ero Gokosyio
CTEHKY BBapeH WTYuep, COEANHAEMLIA C
npyvemHbiM NaTpybkom BOOAHONO Hacoca
{Wcnone3oean HACOC OT OTONWUTENS Cano-
Ha mukpoasTobyca “Tazent”). Yepes
BepxHUIA NaTpyBok Hacoc roHuT BOAY B
HanopHyo Tpyby. Manuwku BoOp cTekaoT
C BepxHero koHua Tpybel B 6Gak. Takum
ofpazom cucTema NoanepxueaeT Hag
HUKNEDOM NOCTORHHLIN HANOP BOAOL.

MNockoneKky NPOM3ECANTENLHOCTE HACO-
ca n3bbiTouHa, T0 Bo u3bexaHne pa3bpeia-
rveaHua GOHTEHWPYIOLLEN BOAL B BIXOA-
HYI0 TPYDKy HacCCa BESOEH KpaH, OrpaHu-
HMBAKOLLMIA NOO&'YY BOAL! 3 HANOPHYIO TPYBY.

Bak v HanopHaa Tpyba BbINONHEHL! U3
HEPXaBELWEW CTanu, HO FOAATCA U amo-
MWHWEBBLIN CANAE. Vi NaTyHb, WU Aaxe
nnactmacca. Paameps 1 dopma anemeH-
TOE CTEHOa HeKpuTHYHBL TOYHOW OONXHA
ObITb TOALKO BLICOTA HANOPHOW TPYOLI (ee
AvameTp B MOemM BapwaHTe cteHga —
okone S0 mm).

Cxema anexTponHoro 6noka ynpaene-
HWA NodaYen BOMb! K XWUKIepy Npeacras-
nesa Ha puc. 2 Ha cyersvke DD1 geinon-
HEH TAaUMED, PaCCYMTaHHBIN HA BbIOEPXKY
AMTENbHOCTEIO 60 ¢. MNMoCKoNbKY CYETYMK
K176ME12 npegHasnadven ans paboTel B
INEKTPOHHLIX Hacax. t‘ll.lHyTHblﬁ CHUrHan Ha
Bbixoae M cuetyuka nosenaeTcs uepes
S9c.
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Lna nonyyeHna WeCTUOECATUCEKYHAO-
HOWM BbIOEPXKW WMCNONL30BAHO Pa3nens-
Hoe oBHyNneHve CHETYWMKOB TarMepa ¢ No-
MOLLLIO TpUrrepa CMHxpoHn3aumm DD2.2.

Ha cuetumkax DD4, DDS v undpposom
wHankatope HG1 cobpan y3en otcuerta
BpeMeHn u3mepeHus, paboTtaowmia B pe-
xume cnoxenvsa, OpgHoswbpaTop Ha ane-
mentax DD2.1, RS, C3 ynpaenseTt pa-
GoToi ucnonHUTENsHOro pene Ki.

Oxo npeactaenaeT coboil ancTaH-
LUMOHHBIA NepeknioyaTens ¢ Asyms obmoT-
Kamu W OBYMA YCTOMHUBLIMKW COCTOSHUA-
MW, MEPEKNIOHaEMbII MMNYNLCAMW TOKA.
Lna HapexHoro cpabareiBaHus pene pnu-
TENLHOCTL WMMMAyNbCa opHosuGpaTopa
pasHa npumepHo S0 mMc.

Anementsl DD3.4—DD3.6 unBepTH-
PYIOT 1 YCUNMBAKOT MO TOKY CKUIHAN OOHO-
smbparopa oo ypoBHs, Heobxoaumoro
LR HAAEXHOMO OTKPLIBAHKA TRAaH3KCTOPa
VT1 w cpabateiBanns pene K1. Ouoab
VD1, VD2 o6pa3ayloT NOrMYeckuin anemeHT
mnu

Pene, cpabGoTas, nNepeknioyaeT Ceow
koHTakTel K1.2. B peaynetare oTkpuiBaeT-
€A MOWHBIA TpanaucTop VT2 v cpabaTer-
BaeT knanad Y1, OTKPLIBAOWWI NOaavy
BOARI B XWKNED.

MNpouecc NamepeHnsa ero NPONYCKHOM
cNOCOBHOCTY COCTOUT M3 HECKONbKLIX
atanos. MCnelTyeMbIRN KUKNED BEMHYY-

BaAT B HWkHWIA natpybok knanada wu
BKNKYAKT HACOC; HanopHas Tpyba ctenna
3anonHseTca sogon. MNog xwknep ycra-
HABNMBAOT MEPHLIN CTaKaH,

PeneiiHeil y3en HaxoauTca B NoNoxe-
Hin "Cton”. TpaHaucTop VT2 3akpeIT, Tak
Kak ero 3aTeop coeamHeH ¢ 06wumM Npo-
BOAOM koHTaktamu K1.2. Moatomy kna-
naH Y1 3akpeit. Yepea peavctop R13 Ha
Bx0of R cuetynka cekyHd MUKPOCXEMBbI
DD1 noctynaer HanpsxeHne, 6nokupyio-
wee ero paboTy, a CHETHKK MUHYT BNOKK-
POEAH HANPAXEHWEM C BRIXOOA TpUrrepa
DD2.2. 3tum Hanpsekenuem Bnokmposa-
Ha takxe pabota cuetywkoe DD4, DDS
y3na WHOWKaLUW BPEMEHU BbIAESPXKW.
Brnwuer ceetoanon HL1 "Cron” kpacHo-
ro CEeYeHna

[anee Haxwumawot Ha kHonky “Myck’
KonTtakTel K1 1 1 K1.2 pene nepekno4ya-
HOTCR BO BTOPOE YCTOMHMBOE COCTOSHUE
Otkpeisaetca TpanavcTop VT2, cpafate-
BaeT knanax Y1, v uepes Kuknep HayvuHa-
eT npotekaTe eona. OOHOBPEMEHHD C
3TUM HAYMHaeT PaboTaTe CHETHIK CEKYHA
Mukpocxemer DD 1, a yepea oaHy cekyHay
NPOW30ONAET NEPEeKNIYeHWe Tpurrepa
DD2.2 B HYNEBOE COCTORRHWE, HTO NPUBE-
AT K CHATWIO ONOKWPOBKWM CHeTHWKA
MWHYT mukpocxemel DD! w cueTwukoe
DD4, DDS5. WMuawkarcn HG1 HauvHaer
oTCHEeT BpemeHw, KonTaktw K1.1 pene

AnMa3Hble TepPpMOpPE3UCTOPDbI

TPA-1 n TPA-2
30NMPOBAHHLIE TEPMETUSMPOBAHHLIE

I i repmopesncTopel TPA-1 1 TPA-2 (Tex-
Hieckune yenosws OWMNC434121 001TY) ¢
oTpUMUaTENBHEIM TEMNEePaTypPHbIM KO3dg-
DUUMEHTOM CONPOTUEBNEHKWA npenHa-
3HayeHbl Ana paboTol B 3NEKTPUHECKIX
Uenax NOCTORAHHOrD M NEPEMEHHOTO TOKa
ANA M3MEepeHusa TemnepaTypbl, CKOPOCTW
NOTOKOB XWAKOCTW W rasa, cTeneHu paa-
PEXEHWA 1 ONA TEMNEPATYPHON KOMMNEH-
Cauun xapakTepucTuK SNEMEHTOB 3EKT-
PUYECKMX Lenei

i

- =
2,520,1

803\

201

27201

Puc. 1

B kayecTee TepMOuYYBCTBUTENLHOMO
3nemenTa B Npubope KCNONbL30BaH MOHO-
KpUCTann CUHTETUHECKOro anmasa, nerv-
POBaHHOMrO akuenTopHbiMK (ana TPA-1)
W AOHOPHBIMK (Ana TPA-2) npyumecamn
W UIMEIOWErO p- UK N-NPOBOOUMOCTL CO-
OTBETCTBEHHO. TUN 1 cTeneHb Nernposa-
HWA ONpeaennaoT xapakTepucTMKN TEPMO-
PE3UCTOPa. ANM33HLIE TEPMOPE3UCTOPL
OTnh4aITCR aonrogpemerHon crabune-
HOCTLI0 OCHOBHbLIX NAPAMETPOR U YHUKANb-
HO Manoin TennosoW WMHEPUWOHHOCTLHD,
CNocobHbl paboTaTe B arpecCUBHLIX Cpe-
A3X W NPy NOBBILLEHHON Paauaumi.

TepmopeaucTopel BeinyckaoT B Mu-
HWATIODHOM CTEKNAHHOM KOpnyce ¢ rub-
KUMU NyxeHeIMK BeiBoaamu (puc. 1). Tun
NPUBOPOE 1 Mx OCHOBHLIE XAPAKTEPUCTU-

Ki1 YKa3eIBAWT Ha rpynnogon Tape
DYMaXHOM NeHTe, Ha KOTUPON WY 3akpern-
NRAOT

OcHOoBHbIE
TEXHUYECKME XAPaKTePUCTUKN

MNpegeneHble 3HAYEHWSA CO-
NPOTHBAEHWA BbiNyCkae-
MbIX  TEPMOPE3nCTOpPOoE,
kOm, npu Temnepatype
OKPYXaroLwen cpenbl
25°C ........0,05—100 000
Honyckaemoe  OTKNOHEHWe
CONPOTHBAEHUSA OT HOMMW-
HaneHoro®, % .........*5;%10; *20
TemnepatypHeiv koadgduumn-
EHT conpoTuenexms, % /K,

npyw TEMNEPaType Okpy-
xawwen cpeasl 25 'C ana
TPA-1 v —02 =23
TPA-2 ceiie....—0,55..-6
Koadduument temnepartyp-
HOW 4yBCTBUTENBHOCTY, K,
npy TemnepaTtype Okpy-
HAOWEW cpeas B npene-
nax 80...600 K gna
TRA-T wseisicaiinmd 300...2500
AN . S . e 600...6000
MakcumaneHas pacceuvBae-
Mas MOWHOCTL, MBT ... ... .. 500
MocTonKHas Bpemenn ycra-
HOBNEHWS COMNPOTUBNEHWHA,
(0 s Bty . TS, <1
Pabo4umih nHTepean Temnepa-
TYDbl OKPYXalowei cpeapt,
B e e R e -200...+4330
Toae: K o e it - 73...603

BKNK4AKT “3enednit” ceetoguon HL2
"Myck” u aviknioqaoT HLT.

Yepea 60 ¢ Ha BeIxoae M MuKpoCxemel
DD1 nosBuTCR CUrHan, KOTOPbLIA 3anycTuT
opHoBuBpatop Ha Tpurrepe DD2.1. B
pesynerate Ha 50 mMC OTKPOETCH TpaHau-
ctop VT 1 u nepexnouut pene K1 8 nepeo-
Ha4YanLHOEe COCToAHWEe. 3T0 NPUBEAET K
3aKkpbiBaHWIO TpaH3auctopa VT2 u nepe-
KpbIBAHWIO Nogayw eoasl B xuknep. Mo
obbemy BOALI B MEDHOM CTakaHe onpene-
NAT NPONYCKHYIO CNOCOBHOCTL XUKNepa.
Haxatwem ra knonky SB2 "Cron” moxHo
NEPEKAYUTE PENE M OCTAHOBWUTBL MPO-
LEeCC M3MEPEHNA A0 MCTEHEHUS BPEMEHMW
BbIO2OXKK.

InekTpoHHLin Bnok cobpaH Ha TexHo-
AOMMYBCKOM Nnate, MOHTaX BbiNONHEH
OTPE3kamMI1 M30NUPOBAHHOIO MMBKOro nNpo-
egopa. bnok ycraHosneH B mMeTaNNMYECKYH
kOpoBry. HA NULEBOW NaHenu KoTOopOowW
CIMCHTUIDOBAHbI O[radbl YNPaBNeHUA CTeH-
Aon, undprsor MHOVKATOD W CBEeTOOMO-
Akl JUCTEHUMORHBIK NEepexknoYaTens —
PRC20. ucnonHenwe PC4.521.753

BRok niutaHus — TpascopMaTopHbIN,
CXemMHEIX ocoBeHHocTen He uueeT. OH
COAEDHUT OBEA NCTOYHMKE HANPAXEHWA —
crabunnampoBadHbil Ha2 9 B v HecTabu-
nManpoeadHe Ha 14 B

Pegakrop — J1 fosazen rpagmea — 71 Josakem

HawbBonewan arannuTyna
YCKOPEHUA CUHYCOWOans-
HOW BUEpaumi ¢ 4acToTon

12000 T, me™ oo cins . 200

TOKE, B 3HAYEHWAX G .. . . .. 20
MukoBoE YCKOPEHWE OOHO-

KPATHOTO MEXaHWNECKOT O

VHRDH, MG g gen s 2000

TO ¥€. B 3Ha4YeHUAX g .200
Mukceoe yCrkOpeHue MHOTo-

KPaTHbIX l\_'!eXaHH"IECKMX

YOApOB, MG ... e o1 0]

TO K€, B 3Ha4YeHUAX g 150
Hawboncwee armocdepHoe

paenexue, MNa ..297 200

Toxe, klccm . ..., 3
Haubonswan OTHOCUTENLHARA

BRAXHOCTL, %, npu Temne-

paTtype okpyxawlien cpe-

BBEBDEE S o o oo woos. Wi e ®58 98
HapaGoTka Ha oTkas, 4, He

MEHEE s v v ssiariis 20000
Cpox coxpaHaemocTu, net 20

" Homunane coorsercreyor pagam E24,
E12. E6 cornacHo FOCT282 67

MpubopL! BLIAEPKUBAKDT arMocdep-
HblE OCanku B BLUOe vHen u pocel. Mpynna
no cneunansHelM BO3aencTeuam — 4Y
CpaBHUTENBHLIE XapPakTepucTuki TEPMO-
peancTtopos TPA-1 1 TPA-2 npencrasne-
Hbl B Tabnuue.

TemnepaTtypHy) 3aBMCUMOCTL CONPO-
TuBneHws Tepmope3nctopos  B86nK3un
pabo4eil TOYKM ONUCLIBAET BeIpaXeHne

T,-T
R, =R.. exp(B +—),
T 25 exp( T-T)

(]

(1

rae R.s — conpoTuenexnue npubopa npu
Temnepatype 25 °C (298 K), Om; B —
KO3(PPUUMEHT TEMNEPATYPHON HYYBCTBU-
TenbHOCTK, K; Tg = 298 K; T — Temnepa-
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o E Temnepatype 25 “C ¢ TKC=0,78 %/K ™ PEKNAMA
44 ggd %9 R g ONA  TEMAEepaTypHOro uHTepBana mm A
o3 | TE3ES | 228 | p8BE |22.137°C(295..410K). Il ycnosmm cwm. = "Paamo™, 2010, ms 3, ¢. 17
88| s5fga | 2 EE 5| sgg° Ha puc. 3—6 noka3aHbl THNOBLIE o
25 £5go g | g2y g @28 $ | 3aBMCUMOCTM COMPOTUBNEHUS TEPMO- |
°3 | 589580 | Bzs8 | =8 €3UCTOPOB Pas3NUYHbLIX HOMWHANOB OT
- = o =% i p POB P 2
:c:’ g 3 E"§ oR;R -2 g s Temneparyps! AN rpynns TPA-1, a Ha || HabGopsl Ana paguonoburteneii:
so0gg | = e "USB-nporpammatop” no  cratee

A. Poixkoea B xypHane "Paguo™ Ne 7

50—100 300..1000 | -0.2. -1 TepMopesncTopsl NpenHasHa4YeHs!
3a 2008 r., TepMocTaThl, YactoTome-

0.2 1.4 | ANA HABECHOrO 1 OOLEMHOrO MOHTaXAa ||
02 —18 | meToaoM naviku wnu ceapku. Maru- pbl, BONLTMETPLI, @aMNepMeTpsl, Hepo-
10"—10° 400 2500 | -0.35 -2.3 | BaHue BLIBOAOB AONYCKaETCA Ha pac- | porve Habope! YMMN-Pe3NCTOPOB 1 KOH-
10°—10" 600. 3000 | -0.55_-2.7 | CTOAHMM He meHee 1,5 mm OT kopnyca || | nencartopos 1206, 0805, 0603. Opyrve
TPA-2 10°—10° 2000..4000 | —18._-37 | npubopa. Paguyc narnba — He meHee |‘I | pa,nuo»-qaﬁopl_al.
10510 2000, 6000 | —1.8.-6 1,5 mm. Temnepatypa xana nasneHu- |1|| I;Et"?é{;(ﬁl;%\f&zgg;/—m
Ten. +7-916-431-53-46 r. Mockea.

pmc. 7 — ang ogHoro U3 rpynnet TPA-2. ‘
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Typa 8 K, AR KOTOPOA paccyvTeiBaloT Rr v T ;|2|
T . KOM N TPA-1 __| |l
B nacnopte Ha nonynpoBOOHWKOBLIA \ 1l TR |
TEPMOPE3UCTOP YaCTO YKA3LIBAKOT 3Have- 10 1I I}
HWe TemnepaTypHoro koagouureHTa co- \ Rzs = 14 xOM. i | MNponaem MENKUM 1 KPYNHBIM
NPOTUBAEHUA ¢, KOTOPLIW cBA3aH ¢ B 3a- 7.5 | ontom GeiBWYO B ynotpebnednn un
v  BUCKMOCTBIO 5 \\ f HEKOHANUMOHHYIO BLITOBYID TEXHUKY W
e || 3NEeKTPOHWKY.
E B=ul, (2) 25 \ I ; TenedoHb Ans CBA3N:
€9 a 3apan 8 1/K, a ecnu « 3agad B , \L_______ [ +7(909) 646-48-25.
< %/K, TO noAy4eHHbliA pesynstat Heobxo- aQ — ! +7(916) 674-45-25.
AUMO YMHOXWTE Ha 10 °. [Ina BbIHUCNEHUA 200 300 400 500 600 TK || |
S B 8 ¢hopmyny NOACTABNSIOT MOOYNb ¢ I ...
= Ha puc. 2 nokazana kpueas, nocTpo-  Puc. 5 [l
3 eHHan no ¢-ne (1) gna TepMopeancTopa | | P /petanu oted. v vran. 9000 Tunos,
T TPA-1 conpotuenexnuvem 260 Om npu -;|i KHUrK, KOMNboTepe!, NO.
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Mpu yyactun YapasneHnsi BOCINTaHNS 1
A0NONHUTENLEHOro 06pa3oBaHUA OeTew
u monoasxn MuHobpasoBaHusa Pd,
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TecTep TPaH3UCTOPOB

B. FTE3EHKO, r. AHenponerpoBck, YkpanHa i

Mpeanaraemslii Tecrep nossonser onpegenuts paborocnocob-
HOCTb BUNONAPHBIX TPAH3UCTOPORB U NX CTPYKTYPy. OH cHabxenx cee-
TOBO# M 3BYKOBOW curHanusauymesi ¥ moxer 6biTe noneseH, Korga
TpebyeTcs, He U3MEPAN napameTpsl TRaH3uCcTopoR., 6bICTPO Npose-

PUTb UX HCNIPaBHOCTS.
[3 COCTaB TecTepa, CXema KOTOPOoro
nokasdaHa Ha pwuc. 1, BxO0QAT OBEa
reHeparopa nPAaMoyronbHbIX MMNYNbCOB Vi
y3en wHavkaumn. MNepeeiil reHeparop co-
6paH Ha anemeHTax DD1.1,DD1.3, DD1.5
4acToTa CNeaoBaHWa UMNynNLCOB onpeane-

rHespnam XS1  [Ang BRAKYEHW] YCTPO-
CTBa CNyXWT KHONKa C CAMOBO3BPATOM
SB1 "Myck”.

MpotueodasHeie UMNYNLCLl NEPBOro
reHepaTtopa MHBERTUPYIOTCH INeMEHTaMN
DD2.1, DD2.2. C euixona DD2.1 vimnyne-
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Puc. 1

nAeTca napametpamu uenu R2C4 n
coctaenger 2 Mu. YactoTa BTOPOro reqe-
partopa Ha anementax DD1.2, DD1.4,
DD1.6 3apaerca ueneio R1C5 u cocTae-
naet 1 klu. Y3aen wHovkaumm cobpaH Ha
norudeckux anementax DD2.3, DD2 4.
TpaHaucrope VT1, ceetogmopax HL1—
HL3 n akyctuuieckom uanysarene HA1
Mutanne ocywectenswoT oT Gatapew
Hanpaxennem 9 B, Hanpsxexne nuraHua
Ha umdposeie MUKpOCXeMbl NOCTYNAET OT
UHTerpansHoro cratunusatopa DA1.
Nposepsemei TPaH3UCTOP NOAKNIHAIOT K

ceeToauonos HL1 "P-N-P" (xentoro
uBeTa cBeueHua | unu HL2 "N-P-N" (3ene-
HOrO UBETA CBEYEHWA), BANHYEHHbLIX B
Ka4YeCTBE HArPY3KK B KONNEKTOPHYIO LENL.
Gyper Takke BCNbIXMBaTe cHactoton 2 My,
CUTHANM3WPYA O CTPYKTYPE TPaH3ancTopa.
Peanctopul R8, RY ycrpansawT cnaboe
ceeveHne ceetoononos HL1 HL2 npwu
npoTtekaHun Hebenesworo Toka. Avoa VD1
YCTAHOBNEH C UENbK 3aWMTel YCTRPONCTEA
OT NOo4ayYy NUTAKLLEro HAaNpPsXeHus
HENPABWNBHOW NONRPHOCTI

Cbl NOCTYNAOT HA 3MKTTEP. a ¢ BbiXxoaa
anementa DD2.2 yepes pesuvcTopel R5—
R9 u ceeTopmons HL1, HL2 — Ha konnek-
TOp NPOBEPAEMOro TpadHawcTopa. Tak
OCYLWECTBNRETCHA CMEHA NONAPHOCTK Ha-
NPAXEeHKA Ha yYacTke KONNEeKToOP—3MKT-
TED 3TOr0 TpaHawctopa. Mmnynecbl BTO-
POro reHepartopa 4epes3 TOKOOrpaHu4mn-
saowmy peanctop R4 noctynaiot Ha Gasy
NpOBepAemMOoro TpaH3aucTopa.

Ecnn TpaHaucTop wcnpaBeH, OH
NeEPUOANNECKY: OTKPEIBAETCH U YEPES HETO
npotexkaet Tok. B peaynbrate oguH u3

M3 konnexkTopHOWM Ueny NPOBepsRemMoro
TPaH3MCTOpa 4Yepe3 pasfenuTentHsin
koHpeHcaTop C6 1 TOKOOrpaHu4MBaLWMIA
pesuctop R10 cursan nocrtynaer Ha a3y
Tpauaunctopa VT1 [Ona ee 3awmTel OT
MWHYCOBbIX BbIDPOCOB HANPRXEHUR yCcTa-
HoBneH awon VD4. Ecnu nposepsembiit
TPaH3UCTOP WCMNPABEH, WMNYNLCHOE Ha-
npsukeHue Ha Gase tTpad3uctopa VT1 pgo-
CTATONHO ANIA Er0 OTKPLIBAHWA, 4TO Npu-
BOOWT K OLICTPOW 3apsake KoHAeHcaTopa
C8 uepea peauctop R13. Ha Bxopax ane-
menTa DD2.3 yeTaHoBUTCR HWAKKMIA noru-
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HYECKIW YPOBEHL, 3 HA €0 BbIXOAE — Bbl-
cokuii, Nnoatomy ceetommon HL3 “Topex”
CTaHET CBETWTb 3JTOT BBICOKMI YPOBEHbL
NOCTYNAT Ha OAWH W3 BXOA0B 3nemeHTa
CD2 4, a Ha ero eTopon Bxopn vepes
Avoael VD2, VD3 nocTynat umMnynecer ©
BLIXOQOB NEPBOr0 W BTOPOrO reHepaTo-
poe. MNpu 3TOM Ha BLIXOOE 3nemeHTa
DD2 4 dopruvpyotca navkn (oAvtens-
HOCTe 0.5 ¢) umnynbcoe (vactota cneno-
saHia 1 klu), v B peaynsTarte akycruue-
Ckiunm nanyyatenem HA1 dopmupyeTtca
NPEPLIBUCTLIV 3BYKOBOW curHan. Ecnwu
npoBepsemMbin TPAH3NCTOP HEeWCNpaseH
(3amkHyTHIl MAW  Neperopeelwnin p-n
nepexoan), ceetoaron HL3 "lopen” (kpac-
HOTO LBETA CBEYEHNS ) HE CBETUT W 3BYKO-
BOW CUrHan OTCYTCTBYeT.

Tectepom MOXHO NPoBEPATL wcnpas-
HOCTE P-N NEPexcpoB NoNyrnpoBOAHWUKO-
Bbix AoAoB. [ns 3T0ro Anoa NoaKNIOHaIoT
K rHeanam "K” n "3" paavema XS1 1 Haxu-
MatoT Ha kHonky SB1 "Myck”. Ecnu avon
WCNPaBEH, BCMLIXMBAET OAMH U3 CReTOOKO-
Aos HL1 wnu HL2. Npu 3aMblkani — oba

Puc. 3

BCNEIXKEBAKT NOOYepeaHo, a ecnu
oH cropen — oba noratueHsl. Mpw
NpoOBepKe WCNPaBHOro TPaH3W-
CTOPRAa CO BCTROSHHE!NV 3AaWWMTHBIM
OMoAoM (Mexay KOANeKTOPOM W
3AMUTTEPOM) ceeTogmonbl HLT,
HL2 6yoyT noovepenso BCrbix.i-
£atk, a HL3 — ropets noctonHHo.
BonswwnrcTBO AeTanen pas-
MELWAKDT H2 MeYaTHon nnate u3
OOHOCTOPOHHE G:ONLrMPOBaHRO-
ro crekjloTekcTonuta (puc. 2).
Ona  ycTpoAcTEa  NPUMEHEN
NNacTMacCoBLI KORPNYC NOAx0-
aswero pazmepa. Ha kpoiuke
AENAKT OKHO AN9 KHONKK, KPenaT
CBETOAMOALI, rHe3a0 v dankiu-
naMenb C Hagnucsmu (puc. 3).
[nA CBeTOAMOOOB MOXHO MpU-
MEHWTEL MAKETHYIO MnaTty (kak y
aBTOpa) WNKM YCTAHOBKTE UX B
OTEEPCTUA W 3AKPENUTL Kneem
Ha nre kopnyca nenawt otces
ana Barapew NUTaHvua, ¢ NOMO-
LB BUHTOB YCTaHaBNMBAT NNATY U Npu-
KNEVBAIOT KHOMKY, 8 TAKXKE aKyCTUYECKIA
uanyyarens (puc. 4). MoOHTax Bbi-
NONHSKOT M30NHMPOBAHHLIMK NPOBOSAMI.
MpUMeHeHEl MMNOPTHLIE OKCUAHBIE
KOHAEHCATOPLI, @ OCTankHbIE KOHOEeHCa-
TOPb! M PE3UCTOPLl — ANA NOBEPXHOCTHO-
ro moHTaxa Tunopaamepa 0805, ux MOH-
TUPYIOT CO CTOPOHEI NEYATHLIX NPOBOLHN-
koB. Mukpocxemy K1564/TH1 wmokno 3a-
meHuTe Ha 74HCO4, a K1564NA3 — Ha
Mukpocxemy 74HCO0. Ctabunvaarop Ha-
npsxeHns 78L05 — Ha oTevecTeeHHbI
ananor KP1157EHS, Ho cnenyet yyecTs,
HTO HAa3HaYeHWe BLIBOOB Y HUX PA3NINYHO.
TpaH3ncTop MOXHO NPUMEHWUTL NGO U3
cepuii KT312, KT315, a aroas — umnyne-
CHbBIE C AONYCTUMBIM TOKOM 50 MA, ceeTo-
ovoael — niobble auameTpom kopnyca
3..5 MM cooTBeTCTBYIOWEr0 LBeTa cee-
veHws. KHonka — MN3-1, MMN5, akyctuye-
CKui uanysarens — 30-1, 311-3, Gatapen
nuTaHna — "Kpowna“, "KopyHn'. 6F22 B
xasectse XS1 npumenena nanens ans
Mukpocxem B kopnyce DIP-8. Mpu oTeyT-

CTBUW NPOBEPAEMOrO TPaH3ucTopa TOK.
noTpebnaemslil YCTPONCTEOM. COCTAB-
NRET OKO/I0 5 MA, 3 B pEXMME NPoBEepKN —
He Bonee 25 mA

HanaxueaHus ycTpoucTea we Tpeby-
eTca. pu xenaHuv rpoMKoCTs 3BYKOBOrO
CHUrHANa MOXHO K3MeHUTe noaBopkoi
pesucTopa R15, ero ToHansHoCTs — nopg-
Gopkon pesuctopa R1 (conpoTusneHuve
He mexee 15...20 kOmM) wnu koHpeHcaTo-
pa C5, ApKOCTh CBENEHMA CReTOAMOA0S —
pe3uctopamii RS, R6 u R14 (ux conpoTtus-
neHve aonxo Beite He Meree 220 Om), a
HaCTOTY BCNLIWEK — NOAGOPKOV Pe3LCTo-
pa R2 u koHpeHcaTopa C4.

Pegaxtop — H Hevacea 1 papuka — H Hevacea
$oTo — asTopos



I suxkeHie HTTM 3a oBnageHne Hay4HbiMu
AHAHWAMKW M HOBEWLUMMKM TEXHONOTWAMA
MMEET NOYTI NOYBEKOBYIO MCTOPWMID, B KOTO-
PYIO yXe BHECNW CBOW BKnag ceoiwe 20 mun-
NWOHOB MONOABLIX CNEeUMAnUCTOB PasnuyHbIX
ofinacTtei 3HaHwi, acnupalToB, CTYAEHTOB,
LIKONBHMKOB ¥ YHALIWXCS CNeunanianpoBanH-
Hbix 06pa3oBaTeNbHLIX YHpexaeHiin. BoicTas-
kv HTTM cranu rpaHauo3HeiM CMOTPOM Ha-
YYHO-TEXHWYECKUX Pa3paboTok MOonopexu,
GONLWMHCTBO KOTOPBIX PacCYMTaHo Ha npak-
TUYECKOE NPUIMEHEHUE B MPOMBILLNEHHOCTH,
3KOHOMVKE 1 HAapOAHOM Xo3sicTee. Tenepb
BLICTABKa "WarHyna” Ha HOBYIO CTYNEHb Noka-
32 HOBMHOK HaYK W TEXHIKM, W € NCTOPKR —
AT0 MCTOPWMA AOCTHXEHUIA HAYYHO-TEXHWMHEC-
KOro Nporpecca.

C 29 mona no 2 mona B Mockee, Ha BBL,
coctoutcs 10-s KOBuneiHas Bcepoccuiickas
BbICTABKA HAYYHO-TEXHWYECKOrD TBOPYECTBa
monopexu HTTM-2010. Ee opraHwaatoparmn
aenAnTce DefepanbHoe areHTCTRO NO Aenam
wmonofesxu, MNpaswrenscteo Mockesl, Beepoc-
CHIACKMI BEICTABO4HBIA LeHTD, COBET pEKTOPOB
By208 Mocksel v Mockosckon ofnactu npu
nopaeprke MUHUCTEPCTaa CNopTa, Typu3ma u
wMonoaexHoW nonutukn Poccuinckon @epe-
paumi. MuHucTepetea 06pa3oBaHns 11 Hayku
Poccuickuin @epepaumy, ToproBo-npomMbliL-
NexHoln nanate Poccuickoh Qegepaumn

BeicTaeka npoBOAMTCA C USNbIO BbISBNE-
HUA W NOAOEP¥KW TANAHTIWBOW MOROAEXH,
CO3AaHUA YCNOBWIA ANA PacKpLITUS ee TBop-
YECKUX CNOCOBHOCTEN, NOBLIWEHWA PEe3ynb-
TaTMBHOCTU Y4acTuA MONOAEKW B HayYHOW
AEATENBHOCTY U HAYHHO-TEXHUYECKOM TBOP-
4ecTee, COAENCTBUA WHTerpauun obpasoea-
HWA, Hayku v NPOU3BOACTEA, CO30aHUA YCno-
B HOPMUPOBAHKS K2APOBOrC Pe3epsa ANA
BbICOKOTEXHONOMMHHON 3KOHOMUKK

ExerogHo ecicTagka cofwpaer ayuwmx
NpeacTaevTener TBOPHYECKOW MONOOEXW CO
Bcex yronkos Poccuu. 3a rogel ee nposeneHna
YHACTHUMKAMKW BbiCTaski crany cewiwe 10000
MONOABIX YHEHbIX, MCCAEN0BATENEIN, KOHCTPYK-
Topos, u3obperatenei, KOTOpLIE NPEACTaBN-
nv Gonee 8000 npoekToE. Ha BhiCTaBKe B 3TOM
rofy, Ha nnowaaw 12000 m°, ceou paspaboTku
npenctasaT 1300 yvacTHMKoB M3 55 pervoHos
Pocewm.

BhICTaBO4HAR 3KCNO3WMUMA U MEpONpUs-
VA aenoeoin nporpammel HTTM-2010 06b-
efuHeHbl 0BLLen naeel NowaroBon CUCTeMb!
NOArOTOBKM MHXEHEPHO-TEXHWYECKNX Kaj-
poe: "OT yBnedenuns k npodeccun: HTTM —
BY3 — KOPNOPALIMA".

Ha seicTaBke GyayT npeactasnemsl nyswme
BOCyrosbie ueHTpel HTTM, wkonkl. npoduns-
HbIE TEXHUYECKUE BLICLUME W CPEaHWE Creuw-
aneHole yvebHele 3asepeHwn. Kpynheiwwe
rOCYAAPCTBEHHLIE KOPMOPauMK, Kak UEeHTpLl
WHHOBAUMOHHOrO passnTie CTpaHel, npepcTa-

HTTM — HOBbLIN BEKTOP
MHTEeNIeKTYyanbHOro
pa3BUTUa MONoOeXu

BAT CBOW NPOrpamMmbl N paboTte ¢ MonoakIMu
CNeUnanucTamu, HanpasneHHbie Ha GopMupo-
BaHWe KaapoBOro pe3epsa w3 4Yucna Ta-
NAHTAMBON MONoaexwn. ByayT NpoaetoHCTpK-
POBAHLI HAYYHBIE 1 TEXHUHECKWE NPOEKTLI MO-
NOAbIX CNEeUWaNMCTOB, aCNUPaHTOB W CTYAEH-
TOB BY30B, Y4alUMXCA cpenHux ydebHbix 3ase-
LEHUR, YIPEeXAeHW NONONHUTENBHOrO 00pa-
30BaHKA, NPEACTaBUTENEN ODLLECTBEHHDIX MO-
NOAeXHbLIX OpraHv3auvi — nobeauTenell pe-
rMOHANBHBIX KOHKYPCOB, CMOTDOE, OnMvMiMan

B arom rogy HTTM-2010, 8 pamkax roga
®panuum B Poccun 1 Poccnm Bo Dpanum,
NpUY Y4aCTUKM MONOAEXHON MEXOYHAPOAHOM
opranusauum CUPOCTW npenctaent apmap-
Ky MONOOEexHbIX NPoexToe w3 Cpanuwu, a
TaKke eBPONENCKYI0 BLICTaBky Sreno-Hayka-
2010, opraHuaoBaxHyH) MeXOYHAPOJHOW Cp-
radn3aupen MWNCET, rotopaa ofwepvnser
HayuHbIE ACCOUMaUnit, OpraHnaaum, knybei,
paboTaowme ¢ MONoAeXk L0 B 0Bnactv Ha-
yuHoro pocyra na Gonec 80 ctpan ripa.

JKCNOZNUMID BLICTABKL: OTFPOIOT KHTEpaK-
TWBHBIE PA3AENkK!, TEMATIKA KOTOPLIX Hanpae-
neHa Ha NprobLLeHWe LETER K Hay4HoW OeR-
TENBLHOCTH, (POPMMPUBAHNE X [1POBO33pEe-
HWA W PA3ZBWUTWE HABLIKOB WCCNEA0BATENA W
BKCHEPUMEHTATOPA"

— [epeenn "MareHbrie v Haxoa mese —
NPEACTABMT MEPBLIE AT MCCNEA0EATENb-
CKOI OEATENLHOCTW MNAAWWX LU ONBHWEOE 1
YHALWMXCS  YHPEXAEHIE  AONCAHUTENBHOIO
obpasoeanwa. [leews pazpena — "YOMBNANCH,
MCCneyn, CoBepLIan OTKPLITUS™

— MNapk Hay4HbIX OTKPBITUI — OEBWE IKC-
noauumun “MocMoTpu. NOTROran, Wochemyn,
caenan oOTKpbITHE".

Ha axcnoauuwm ByayT Aenc TBOBaTL UHTEP-
AKTHBHbLIE aHUMALMOHHEIE NACWEARKM KM MHTEN-
NeKTYanbHbIE WIPOTEKW, HA KOTOPBIX MOXHO
Byner no3HakoMWUTLCA € [ENCTEYIOWMMN
rogensmu B 06nacti poboToTexHmukK, aBua-
UMM 11 KOCMOHABTUKM, MOTOTEXHVIKM, CYA0MO-
nenuama v ap. [ocTv BeICTaBKY CROMYT Noy4a-
CTBOBaTb B COPEBHOBAHMAX W KOHKYPCHbIX
3a0aHnax, NoOAENUTLCH ONbITOM K HABbLIKaM
IKCNEepUMEHTaTOPa, B Wrposon hopme u
aKTUBHOW NPAKTVKE Y3HATb, KaK YCTPOEH OKPY-
XaWWit HAC MMp. A 3auHTEpPECcOBaHHbIe
B3POCNBIE — NEPEHATE OMNbIT OPraHU3aLn Ha-
Y4HO-NO3HABATENLHOrO Aocyra ona nertewn,
BOBMEYH WX B NPOLECC NO3HAHUA OKPYXAKLLE-
ro MUpa, NPWBKMTL MOAY HA MHTENNEeKT.

B npeseHTaumMoHHOM BUAEOPSAE MONoAbIe
TEXHOKPATLI NPEACTaBAT CBOM WHHOBALWMOH-
HbIE NPOEKTH N0 HAy4YHbIM HANPABNEHUAM:
TEXHWHECKUM, ECTECTBEHHOHAYYHBLIM, COLM-
aNbHO-3KOHOMUYeCKUM. Y noceTuTenei Gyner
BO3MOXHOCTE 330aTh NOOLIE BONPOCH! ABTO-
pam NPOeKTOB W, Takum 0OpPa30oM, OuUEHWUTH
(DYHKUMOHANBHBIE BO3MOXHOCTA M TekyLwuin
YPOBEHb Pa3BUTUA NPOEKTA.

lockopnopauvu 1 BEQYLLME Hay4HO-1CCe-
NOBATENLCKWE LEHTPLI — NOKOMOTWBL! OTpPac-
NEBOro MHHOBALMOHHOTO PasBuTUA CTPaHbl W
kpynHenwwe paborogateny AN8 HayYHeIX W
WHHEHEPHO-TEXHWHECKWY KaOpOB NPDEACTABAT
CBOW NporpamMmel no patoTe ¢ MoNoabIMu cne-
ywanuctamm. MoceTutenn CMOryT 03Hako-
MUTLCA C OCHOBHBIMIA HANPaBneHustm paboTe
KOpropauwi U NepcNeKTUBHBIMKU NDOBKTAMN,
y3HaTh O KAPbEPHBIX BO3MOXHOCTAX WU OC-
TaBWTb CEOE pe3tome. B 3TOn HacTi 3xcnoan-
uuvu GyaeT NpeacTaeneHa knacTepHas Moaens
83aUMOJEHUCTEMA KOPNOpauwit, BEAyWMX By-
30B, HAY4HO-UCCNEA0BATENLCKMX UEHTPOB,
MaNbIx MHHOBAUMOHHLIX NpeanpuaTIn 1 Bua-
HEC-WHKYDATOPOB A7 Peanu3aumii HayyHoro
NOTEHUMANE MONOABIX Y4eHbIx B Poccun.

B pamkax [Jenosow nporpammel HTTM
COCTOATCH CEMUHAPH! 1 KPYIMLIE CTOSLI, NOCBA-
IWEHHBIE NOAFOTOBKE MONOOBIX KaAp0B, Nog-
APPAKE MHHOB2UKMOHHLIX ﬂlJE,D,FIDL'IHHMaTEﬂb‘
CkiX MDOEKTOR MONOOEXW. 2almTe obbLexKToB
MHTENNEKTYANBHOM COOCTBEHHOCTU, CO30aHUIC
IQPEKTUBHON MOAEMM CUCTEMB! NPOGODHEH-
Tauwni, NOLrOTOBKE W TPYAOYCTPONCTBY WHXE-
HEPHO-TExHWHECKKX kaapoe. B Jenosov npo-
rpanimMe 3anNaHkpoBaHD YYacTWe NpeacTasu-
TENEN BNACTH. NEPBLIX NUU MOCYOADCTEEHHEIX
KOPNOpauilt, Hay4Horo coobLIeCTBa M Coepsl
BuaHeca, 00CyxpeHve Haubones BasHex
BONPOCOB NONYNapuIauii MHxeHEDHO-TeXHK-
yecain npodeccii, NPogOpUERTALML WKOMb-
HMEOE W MONOaexK, CThYMPpOBaHKS HHOBA-
urr v GoOpMMPOBARWA [JRIHRE WMHHOBAUMI B
Poccuickor Mepepauian. 3Haqnibikg COOBITH-
2M BBICTasku 6yneI Hay4HO-NparTUHECKana KOH-
GepeHuma "Hay4Ho-TeXHUHECKOE TBODHECTEO
MONCAERM — MyTb ¥ OOLLECTBY, OCHOBAHHOMY
Ha 3HaHWAX", NOCEALEHHaR BONPOCAM KOM-
MEPLMENM3aUIM HaysHBIx pa3paboTok u Npo-
EKTOB MONCABIX YHEHLIY, NONYIAPK3aUMK HAYKL
M HEYHHOR OEATeNbHOCTY B MONOOEXHOW
cpefe. COZ4aHue HOBOro (OPMaTa MHTeNNEkK-
TYyaneHoro A0CYra MONoLae: v

TpaguuOHHO. B pamrkax BuICTaBkM, COCTO-
uTCH EXEeroaHeill Bcepoccuitckinil kORKYpPC
HTTM. Mo ero wroram yayT onpeagenets npe-
TEHOEHTE! HA MPNCYXAEHUE NPemMUW ANA Noa-
NEPXKW  TanaHwTnueon monogexw. OueHky
NPEeACTABNEHHBIX PAD0T NPOBEAET JKCNEPTHBIN
COBET E COCTaBe y4eHbix PAH, npenogasarenen,
creumanucTos No patoTe ¢ MONOAEXED, Npea-
CTaBuTENen HaysHbl: U 0OLECTBEHHbIX OPraHn-
3auni. MpoekTel naypeaTtos nybBnuwyOTea 8
ChopHuke Ay4wix padoT. KOTOPBNt SBNAETCA
MTOMDBLIM NEYATHLIM W30aHUEM KOHKYPCA.

Ceropns Poccus co30aeT HOBYKD “yMHyH”
IKOHOMIKY. BLICOKRCTEXHONOMYHOW 3KOHOMMKE
CTPaHb! HYKHbI LENEYCTPEMNEHHBIE, AKTWUEHBIE U
WHHOBALMOHHO MeICnawme niogu. ToT eknag,
koTopei BHocuT HTTM B dhoprmpoBanve, pas-
BUTIE W NOAOEPKKY HOBOMD NOKONEHWA MHXEHE-
pOB, y4eHbiX, n3oBpertatenei, NOMOXET HalLen
cTpaHe cAenatb LWar Brepefn, NOoOHATLCHA Ha
HOBYIO CTYMNeHb B 3KOHOMUHECKOM NPOrpecce v
passuTii rpaxaaHckoro obwectsa 8 Poccua!

MNoapobnan undopMaumn Ha CanTe

Cwww.ttm-expo.ru>,
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"MpuBeT! — lNoka!”

A. MAMMUYEB, n/o LLatanoso CMoneHckoi 0611,

Ecnuv Bbl cmoTpenun mynsrpunem "Magarackap”, To, HasepHoe,
NoMHUTE pennuky koponas xynuana B puHanbHOM cyeHe npowjanns
nemypoB ¢ Anekcom u ero apy3ssmn: "Mopwuc! ¥ meHs pyka ycrana!
Momawwn 3a mensa!”. MNpegnaraemans UrpylwKka-cyseHMp npeKpacHo
cnpasnseTcs ¢ 3TON 3apavyei: IerKoe HaXxaTue Ha XKHONKY — WU OHa

TYT XXe nomawer BamM "pyykon”.

OnucaH Takxe BapuaHT, KOTOPbLIA

pearupyer HenocpegCTBEeHHO Ha MOMaxnBaHNe PyKoi nepen HUM.

(‘xema OCHOBHOrO BapuaHTa wurpyLwkm
n3obpaxeHa Ha puc. 1. Mo cyTk, ato
ONTOMEXaHMYECKNIA TEHEepaTop, COCTORA-
i 13 doToTpaHancTopa VT1, KoHoeH-
catopa C1, ycunurena NOCTORHHOMO ToKa
Ha TpaH3aucTope VT2 1 BKIKYEHHOTrO B ero
KONNEKTOPHYIO Uent MunnMamnepmerpa
PA1. TpanaucTop VT3 BbINONHAET GyHK-
UKD 3NeKTPOHHOMO KNoYa B LEnW NMTaHUR
ycTpowicTea. MNpu HaxaTtum Ha kHonky SB 1
koHaeHcatop C2 MrHoBeHHO 3apaxaercs
W TpaHancTop VT3 OTKpeIBAETCA, NOOKMIO-
4an ycTponcTeo k Hatapee nutaHua GB1.

C1100mk 168
Puc. 1

Mpu Hanuuum oceewerns doToTpanan-
cTop VT1 Takke OTKpLIBAETCA, CONPOTHE-
NeHWe ero y4actka aMuTTep—KONNeKTop
CTAHOBUTCA Maneim 1 koHaeHcatop C1
HayYnHaer s3apaxartbca. Tpawaucrop VT2
NPy 3TOM 33KPLIT U TOK Yepe3 MUNAMam-
nepmetp PA1 ne Tever.

Mo mepe 3apsgkw kowpedcatopa C1
HanpsxXeHue Ha Hem pacTerT, W KOroa oHo
nocturaer npumepHo 0,6...0,7 B, TpaHau-
ctop VT2 Haummaet oTkpeisatses. Mpu
3TOM TOK 4epe3 MunnuamnepmeTp yee-
NUYMBAETCSH, erg CTPenka OTKNOHAETCH K
cepeaviHe pabodero yrna (3aece 1 panee
noa paboynm NOHWMAETCS NONHBIA Yron
OTKNOHEHWA CTpenkn npubopa [o nepe-
LENKK) v 3aKpenneHHan Ha Hen BymaxHas
“pyyKa’ nepekpeiBaeT CBeT, NaaatuimMi Ha
dovotpananctop. ConpoTtusnexue ero
Y4ACTKa IMUTTED—KONNEKTOP PE3KO BO3-
pactaetr. un koHaedcatop C1 HadwHaer
pa3spsxaTees Yepes peanctop R1 u amut-
TepHbIM Nepexo, TpaHawuctopa VT2, Mo
Mepe pa3psaki KOHAEHCATOPA HanpaAXe-
HWe Ha ero Baze NoHUXaETCH 1 OH NNABHO
3akpeieaetca. B peaynerate "pydka” na-
Aaerv, nocne 4Yero NPoUect NOBTOPRETCH.

NomaxvieaHue nNPoOAONXaeTcs No Tex
nop. NOKa Ha reHeparop NocTynaeTt nuTa-
Hue. MNocne otnyckanma kHonku SB1 Tpaq-
31cTop VT3 HEKOTOPOE BpeMA NOAAEX -
BAETCA B OTEPLITOM COCTORHWA pa3paj-
HbIM TOKOM koHpeHcatopa C2. koTopeii
TeyeT 4epes ero aMUTTEDPHBLIN MNEPExOM.
pe3uctop R4 v renepatop 3atem TpaHiu-
CTOp 3aKkpLIBAETCA U1 reHepaTop nepecra-
er pabotare A0 CNeAyWEro HaxaTus Ha
kHonky SB1. [locTonHcTeo aToro sapuat-
Ta reHepatopa — manoe ncrpebnedua
Toka B pabouem pexume (okono 6 mA) n

E

HUHTOXHOE (HECKONLKO MUKpoamnep) B
LEXYPHOM . HEeNoCTatok — Heobxoaw-
MOCTb "CTabMNBHOMD” BHELLIHErD MCTOYHI-
ka ceera.

Ha puc. 2 npeacrasnexa cxema Bapu-
aHTa reHepartopa, pabotaoulero npu nio-
GOM BHELIHEM OCBELLEHN, HO NoTpebna-
ouero 6onswuit Tok 8 pabodem pexume
n3-3a esegeHuna ceetoauopa VO1. Ou e
3TOM KOHCTPYKLWMW YCTAHOBNEH HANPOTUE
¢otoTpaHaucTopa VT1, v pasameweHs
OHW BBNM3KM OT HYNEBOro NONOXEHWR
CTPENKW TakyiMm 0Bpasom, 4TO B UCXOQHOM
COCTOSHWMKM "pyuka” HaxOAWTCA mexay
HUMW. TIPY BKAKOYEHKA MUTAHWA TPAH3UC-
TOp VT2 oTkpuIBAETCH, CTPENKA MUNAMaM-
nepmeTpa ¢ "pyyYkon” OTKNOHSeTCs OT
HYNEBOro NONOXEHUA 1 MEXAY CBETOAVO-
AOM 1 DOTOTPAH3UCTOPOM BO3HWKAET
onTu4eckas Ces3s. B pesynetare conpo-
TUBNEHWE YYaCTKa 3IMUTTEP—KONNEKTOP
$OTOTPAH3NCTOPA PE3KO YMEeHbWAaeTcs,
TpaHaucTop VT2 3akpeiBaetca v "pyuxa”
BO3BPALL2ETCA B WCXOOHOE NONOXEHue,
NepeKpeIBan CBeTOBOM NOTOK. Janee npo-
LeCC NOBTOPARETCA A0 Tex Nop, NOKA He
3akpoetca Tpan3ucrop VT3.

WMraue sepet cebs ycTpoucTeO. CO-
GpanHoe no cxeme Ha puc. 3. Nyckoson
KHOMKK 3[€CkL HET — WUrPYLLKA OTKNUKAeT-
CH HEeNOCPEACTEEHHO HA Bawe npuBeT-
CTEWE' CTOWT MEONEHHO Momaxarte nepen
HEl pYKOW W OHa TYT e oTpearvpyet &
oteeT. Npoucxoaut 310 Gnarogaps ToMmy,
HTO AaTYMKKM — HOTOTPaH3VCTOPLI VT1 u
VT2 — coegriHeHs NOCNefosBaTtensHo u
OTCTOAT OOMH OT APYrOro Ha PacCTOaHWE,
“4YYyTb MEHBLUEE LWHMPWHBl Na00HKW B WCxon-
HOM CcOCTOSHKKM 00a ¢OoToTpaH3ucTopa
OCBEUIEHbl COMPOTUBNEHWE 1X YHACTKOB
IMUTTED— KONNEKTOD Mano v TRas3ncTop
VT3 3akpuit. Mpu ceoem gBM¥EeHNI nepea
WrPYLWKOW NanoHe BHavane nepekpsieacsT
CBET K OpgHOMY QOTOTPaH3INCTOPY KU CO-
NPOTUBNEHWE ErQ YHACTKA YEENUYNBABTCR
370 NPUBOAWT K OTKPLIBAHIAKD TPAH3IUCTO-
pa VT3, v GymaxHan “pydka’ HaumHaer
Aeuratecs. MNpw 3TOM UH OCTAETCH OTKPLI-
ThiM [0 TEX NOP. NOKa NafoHs NONHOCTLIO
HEe nporpeT Hagn @oToTPaHIMCTOPOM.
3TOr0 BPEMeHy: A0CTaTo4HO, 4TOOB! “Pvy-
ka' cpenana nonHoiy B2max. Janee owla
OKA3LIBAETCA HAN BTOPLIM AATHLKOM W BCE
noBToOPReTCA. Takkim 0Bpa30omM, Ha kax bl
B3MAX PYKWU UTPYLIKE OTBE4AET OBYMS.
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Puc. 4
Aetanu MOHTUPYIOT Ha neyatHo

nnarte (puc. 4), U3roTOBNEHHOM M3 OAHO-
CTOPOHHE PONLrUPOBAHHOrO CTEKNOTEKE-
TonuTa W NpurogHon pns cbopku Bcex
BapuanToB ycTpowcTtea. Peauctopel —
MIT, C2-33, koHpeHcaTopsl — OKCHMAHLIE
K50-35 unu aHanoruuHble vMNopTHBIE,
Hanpumep, cepunr TK dupmel Jamicon. B
aBTOPCKWUX BAPWAHTAX UIPYILKW N IMEHE-
Hbl QOTOTPAH3KCTOPL W GhTunapa 1SO3
$upmbl Sharp, wasnedeHHbie U3 NATKM-



ArnMoBoro auckosona MNpu NoBTOpEeHN
KOHCTPYKUMKU MOXHO MPUMEHUTE GOTO-
TPAHINCTOPBL! C MAKCHUMaNbHLIM Paboyuvm
HanpsxkeHuenm He medee 10 B. OnTtonapy
VDIVTT (cm. puc. 2) nubo cocTasnaT ul
OTAENbHBIX CBETOAMOANA KPACHOrD UBETa
ceeqeHun 1 dotoTpan3anctopa, nubo we-
NONL3YHT ONTPOH C OTKPbBITRIM ONTWHEC-
kUM KaHanom (Hanpumep, AOT147A,
AOT1476).

B ka4yecTBe OCHOBLI Y3na ynpasneHus
"py4rott” MCNONBE3VIOT MEXAHW3M MU=
aMnNepmMeTpa MarHUTO3INeKTPUHeCKOn Cu-
CTeMBI C TOKOM NONHOTD OTKNOHEHIA
cTpenkk 1.3 mA. YacTe ero kopnyca ¢
ZALUNTHBLIM CTERNOM W LWKANY yOansioT, a K
CTPENKE NPUKNEVBAKDT DYMaXHYI0 "pyqry”
pa3meparn npumepHo 20-30 mm. 3atem
113 OTPE3KA TOHKON NPOBONOKW M3TOTaB -
BAKOT Of PAHUHUTENE OTKNOHEHUA CTPENKA
Opun ero koHey crvbarT B BUAE KONEYKa
1 3aXUMadT NpEBbiM BUHTOM KpENNeHa
wkane, a apyron narubawT Tak, 4700
CTPpENKA yNnupanack B HEro NpKW OTKNOHE-
HUM NPUMEPHD HA NONOBUHY pabouvero
yrna. [Ina yCTaHoBKKM y3na Ha OCHOBaHWK
MIDYLLKKM MCNONB3YIOT B3 Yyronka, CorHy-
Thix M3 NONOCOK NMCTOBOTNO aniomMuHWEBOD-
ro cnnaea ronwmrhom 1...1.5 mm 1 3akpen-
NEHHBLIX C NOMOLLBKY F3eK Ha WnNbKax-
eeiBOfax npubopa.

[OTOBBIM y3ENn BMecTe ¢ nnaTok v Hata-
peen nuTadus Tunopasmepa 6F22 nome-

— -

YnoOHbIV TaiMep ONg KyXHuU

4. KNBAPLOWH, r. XmenbHuUkwi, YkpauHa

| OCNe O4epegHown Cropeswen kacT-
I ’ pronuK, 3abLITOM Ha NAWTE U3-3a NPOo-
CMOTPa Tenecepuana. xeHa nonpocuna
MEHA cAenaTe Tanmep ana kyxHu Mouck

NOOXOAALWEN CXemMbl B XypHanax w
WHTepHeTe He pan peaynstata — npef-
naraembie yctponcrea buinu nubo cnuw-
KOM CNOXHbI (4TO AENano 1ux NoBTOPEeHue
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Puc. 1

WaT BHYTPEL Npo3pavHoro kyba, ckne-
€HHOMo W3 AUCTOBOIO OpPraHu4eckoro
cTekna (puc. 5). KHONOYHLIR BbIKNK4A-
Tenb NUTaHWA Pa3MELLAIOT HA ero BepxHen
rpaHy. @OTOTPaH3UCTOP NEPBOra Bapw-
aHTa yCcTPOWCTEaA YCTaWaenusawdT nNpwu-
MEPHO B cepenuHe pabodero yrna ¢ Takum
pacyeTom, 4T106bl "pyvka” nepexpoiBana
nagawLLrn Ha HEero CBET NPW OTKNOHEHWK
cTpenkw A0 OrpaHuqnuTenn. YCTaHoBKy
ONTONapel BTOPOrc BapuaHTa WIPYyWwKKr
unncTpupyeT puc. 6 B Tpetsem Bapu-
aHTe ¢GoToTpaH3ncTopel ynobHee pacno-
NOXWTE HA BEPXHEW rpadn kyba Ha pac-
croanuy 60...70 mm oawuk o1 gpyroro. Ans
HOPMaNeHOK paboTel NEPEOTO U TRETLETD
apuaHToB WUrpyLluky A0CTaToYHO OCEe-
WEHHOCTHU, CO303BAaEeMON CTOBATTHOW
namnoy HakankueaHws Ha PacCTORHKK
1.2 m.

HanaxweaHue Wrpywkw cBOOWMTCA B
OCHOBHOM K noaGopy peauctopa R3 (uem
TRXENEE "pydra’, TEM MEHBLUE AONXHO
ObITe ero conpoTusnenue). OT emMkocTn
koHgencatopoe C1, C2 3aswcut JactoTa
M NPOOCAXWUTENLHOCTE MaxaHWa, NoO3TOMY
nx  Toxe kenatensHo nogobparte.
HYyeCcTBUTENLHOCTE QOTOAATYLKOE B HEKO-
TOPLIX Npenenar MOXHO perynupoBartb
nonbopom pezuctopa R1

Penartop — B @ponce. rpaduika — B @ponoe
Qaro — aeropa

JLOHOMWHECKK

HeusnecoobpasHbIm ),
nubo nuTanuce OT ceTtw (3To AWWano
BO3MOXHOCTW BpaTe ux ¢ cof0n B KOMHA-

Ty W BO ABOp), nubo, HakoHeu. Gwinw
HeV.D,(JﬁHbIMH B yNpaenexqun, 410 3arpyi-
HANO NOMNB30BAHKE UMK HENOATOTOBNEH-
HbiM 4enoBeKom. MHOrne KOHCTPYKLUMK
HE WMenn WJ,OGHDH MHOWKAUWY BKNOYe-
HUA BLIAEPXW BPEMEHKW, BeIOpaHHOro
WHTEpBANAa, COCTOAHMA NuTaKwew Dara-
pewu. Moaromy npuwnoce paipaboTaTe
YCTPOWCTBO, OTEEYaKLEe BCem Heobxo-
OWMbIM, HE B3rNaa astopa, TpeboBannam
M NUWEHHOS Ha3BaHHbIX HEOOCTATKOB.
HTO K3 3TOro NONYLHHNOCE. CYOMTe BaM,
qJuTarenu.

MNpennaraemein Tanmep paboTaer Tak.
Mpu HaXATIIKM HA KHOMKY NWTaHus pasna-
ETCH 3BYKOBOIM CUrHAN, CBUAOETENLCTBYIO-
Wit 0 paboTocNOCOBHOCTI YCTPOWCTBA U
YOOBNETBOPUTENEHOM COCTOAHWUL BaTa-
pen nutadwa [locne atoro ACCTATOMHO
HaXaTb HA OOHY M3 YETHIPEX KHONOK, Kax-
00V N3 KOTOPbLIX COOTEETCTBYET CBOE
BPEMA BbiAEpXKW Tanmepa [Mpu 3tom
3aropaeTtca COOTEETCTBYHLWA KHOMKEe
CBETOAVOA, NOKA3bIBAKLWMI, Y4TO YCTPON-
CTBO BKNOYEHO W KAKOW UMEHHO HTepBean
BpemeHin 3anad. Mo NpowecTeur 3Toro
BpPEMEHW CBETOAMOA rACHET 1 CHOBA pas-
A3eTcs 3BYKOBOW CurHan BeiknwowawoT
TauMep eLwe OAHNM HaXaTUem Ha KHOMKY
NUTaHKWA.
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PAOWO Ne 5, 2010

Cxema ycTponctea uaobpaxeHa Ha
puc. 1. OHO COCTOUT U3 HETHIPEX 0AVHA-
KOBbIX N0 CXEME KOMNapaTOpoe Hanpaxe-
HWUS, BLINOAHEHHBIX Ha ONEepPaunoHHbIX
yeuautenax (QY) mukpocxemsr DAT, w
reHeparopa CUrHanoe 3ByKOBOW 4acToThl,
cofipadHoro Ha mukpocxeme DD1. 3ne-
menTel DD1.1, DD1.2 ucnonb3oeaHel B re-
HepaTope CUrHanos uHdpa3BykoBO Yac-
ToTol, @ DD1.3 »n DD1.4 — 3BykoBOWK
HactoTta konebadui, eoipabatbiBaembix
NEPBLIM FEeHepaTopoM, onpenenseTcs
peaunctopom RE w koHgencatopom C6,
BTOPOro — peancropom R7 u koHOeHca-
ropom C7. MNepBLiti reHepaTop HadvlHaeT
paborate npw ypoeHe nor. 0 Ha exone
(emiBog 1) anementa DD1.1, eTOpOM —
NPy TAKOM Xe YPOBHE Ha BXone (Buieog 8)
anemenTa DD1.3. MNpwu coBmecTHOM pabo-
TE reHepaTtopoOE Ha BeIXOOE 3NeMeHTa
DD1.4 popmMupyroTCa NaYkn MMAYABCOB
3BYKOBOW HacTOThl, KOTOPbLIE YCUNWBAKT-
cq Tpan3nctopom VT 1 u npeobpasyoTes B
NPEPBIBUCTEIM 3BYK OWHAMWYECKOW ronoe-
ko BA1. Peauctop R8 orpaHuunsaet Tok
6asbl TpaH3aucTopa

B BLIKNIOYEHHOM COCTORAHWM (KHOMO4-
Hbll NepekniodaTens SBS B nonoxenuu,
NOK33aHHOM Ha CxeMe) Hanpsxedue
Hatapeu GB1 nogaHo yepes peauctop R4
W pasgenurensHele anoasl VD1—VD4 Ha
BpeMA3anaLwmne koHaeHcatope C2—C5
Bnaroaaps atomy oHK BCErOA 3apaxeHsl 1
AOTEHUWAN MHBEPRTUPYIOWNWXY BXOO0E BCEX
OY Mukpocxemel DA1 61130k k Hanpsaxe-
HWo Gatapen. B MOMEHT Haxatwa Ha
KHONKY SBS Ha HevHBepTUpYIoWWe BXOOkI
OY nocTynaer HanpskeHue ¢ genurens
R1R2, HO NOCKOALKY OHO 3HAYUTENBHO
MEHBLLE. YeM Ha UHBEPTUPYIOLWX, BLIXOL -
HOoe HanpsxkeHue ecex QY pasHo 0, Hw
0auH 13 ceetopuoaos HL1—HL4 He cee-
TUT, HO FEHepaTop CWUrHanoeB 3BYKOBON
4aCTOThI HAYUHAET paboTaTe.

B MOMEHT HaxaTus Ha OgHy U3 KHOMOK
SB1—SB4 noocoeuHeHHbI K HeR KOH-
OEHCATOP OKA3bIBAETCA 3aMEHYTHIM 1
MIHOBEHHO paspsaxaetca. MNpw 3atom Ha-
NPSXEeHWe Ha COeAMHEHHOM C HUM MHBEp-
Tupytowem exone OY napaet oo 0, a ebi-
XOAHOE HAaNPAXEeHWEe CKkaYkoM BO3pacTaeT
A0 HanpsxeHus nutaHws. B peaynetate
noaxknyeHHLl k Belxogy OY ceetoawon
HaYyvHaeT CBeTWTb, NOKAa3biBas, kakas
BbIAEPXKA BPEMEHW 3a0aHa, redHeparop
CUIHANOE BBIKNIOYAETCA, @ KOHAEHCATop
MEANEHHO 3apaAXaeTcs 9Yepes pe3vcTop
R3 Ao 1ex nop., noka Hanpsxewwe Ha
WHBEPTURYIOLLIEM BXOOE HEe cTaneT Bonk-
we, 4emM Ha HewHeepTupylowem. Koroa
3T0 NPOUIONAET, HANPAXEHUE HA BbIXOOEe
OY eHosb ynaper oo 0, ceeToguon norac-
HeT, @ W3 [OWHaMW4YEeCKOn rONOBKW pas-
AaCTCa NPEepLIBUCTEIN 3BYKOBOW CUrHan,
CBUARTENLCTBYIOWMY 06 OKOHYaHUKM 3a-
[aHHoro uHTepeana spemenu. Mocne no-
BTOPHOIO HAXATUA Ha KHONKY Nepernoya-
Tens SBS ero koHTakThl BO3BpALLAIOTCA B
WUCXOOHOE FIONOXEHNE U YEPES HECKONBbKO
CeKkyHa koHpewcatopet C2—C5 a3aps-

KAKOTCH A0 Hanpsxenws Gatapewn nuta-
HuA. Npu6op BHOBL rOTOB K paboTe.
Boiaepkka BpeMeHn sveek TaimMepa
3@BMCUT OT eMKOCTH konaeHcaTopos C2—
C5 v conpotueneHna peauctopa R3. MNpu
YKA3aHHbIX HAa CXEME HOMUHAnax Haxarve
W nocneayouee otnyckanue kHonku SB1
3agaeT MHTepBan BpemeHy, npubnuau-
TENLHO PaBHbIA S5 MUH (3TOro AOCTATO4HO,
4T0Bbl, HANPUMEP, pasorpeTs eay), SB2 —
10 MuH (BCKUNATWUTL BOAY ANA 4asa),
SB3 — 15 Mun (ceaputb cyn), SB4 —
20 MuH  (CBapwuTe kawy wWAW KapTo-
dens). MNpw HaxaTun Cpa3y Ha HECKONLKO
KHONOK COOTBETCTBYIOLWME UM BbIAEDXKKY
BpEMEHW cknagwiBaiotcs. Hanpumep,
ECNN OAHOBPEMEHHO HAXATh HA KHOMKW
SB2 » SB3, tanmep NogacT 3ByKOBOW CUT-
Han NpUMepHo Yepes 25 MUH (B TeYeHue
BCEr0 3T0r0 BDEMEHI CBETOAMOAOs!, COOT-
BETCTBYIOLWIME HAXaTbIM KHONKam, BynyT

e |

Puc. 2

CEBETUTb C NOHWXEHHOM APKOCTBIO, TAK KaK
TOKOOT paHn4uBaoLLMin peanctop RS oguH
ANA BCEX).

Mpy HEOBXOAMMOCTU BblAEPXKY Bpe-
MEHW HETPYAHO USMEHUTL B Ty UNU UHYIO
CTOPOHY UCXOARA U3 TOTO, 4TO NPU BLIBPAH-
HOM CONPOTUBNEHMK pe3ucTopa R3 kax-
Aem 10 Mk®D emkocTy BpeMs3afanwero
KOHOEHCATOpa COOTBETCTBYET NPUMEPHO
1 MuUH. Hanpumep, ang Toro ytobe 3BYKO-
BOI CUMHAN NOCNE HAXATUA HA COOTBETCT-
BYIOLLYIO KHONKY NRO3BYYan Yepes 2 mum,
EMKOCTE KOHAeHCaTopa A0NXHa ObiTe pas-
Ha 20 MKD, yepes 7 MuH — 68 Mk® 1 T a.

MevaTHan nnara ana Taimepa ve pas-
pabaTtelBanacs, oH Gbin COBPaH HaBeCHbIM
MOHTaXOM Ha NNACTUHE M3 CTEKNOTeKCTO-
nuta. Bee peauctopel — MAT, KOHOeHca-

Topet C1, C6—C8 — K10-17, K73-17, KM.
C2—C5 — OKCUOHBIE C MANLIM TOKOM
yTeudku 1 OONYCKAeMbIM OTKNOHEHWeM
eMKOCTW OT HoMUHANBHOW 210 %, B naw-
fonelen CTeneHn 3atum TpeboBaHuam
OTBEHAIOT TAHTANOBbLIE KOHOEHCATOp.I,
OAHAKO OHW AOBONBHO AOPOrH, MO3TOMY
ecnu HeT BO3MOXHOCTU ux NpuobpecTu,
NPWOETCA UCNONL30BATE OKCUAHLIE anio-
MUHUEBbBIE, HO HE N00bIe, @ C BO3MOXHO
MEHBLIMMW FHAYEHUAMKU TOKa YTeuKM u
NONYyCKaemMoro oTKNoHeHns emkocTu. Mo-
[OWAYT KOHOEHCATOPLI 3apyBexHoro npo-
W3BOACTBA, Hanpumvep, cepun TK dupme
Jamicon. Y aTux KOHAEHCATOPOB C HOMW-
HabHBIM HanpsxeHvem 0o 100 B Tok yTey-
KW HE NPEBbILAET 3IHAYEHWSA (B MWKpO-
amnepax), paeHoro 0,01CU (C — emkocTs
KoHAeHcaTopa B mukpodapanax, U — pa-
Goyee HaNpsxeHWe B BONbTax), a Aonyc-
KaeMoe OTKNOHEeHME emMKocTh — 20 Y%,

CBecTy K MUHUMYMY BAWAHWE ToKa
YTEHKM W OTKNOHEHWA EeMKOCTW Ha
BBIAEPKKY BPEMEHWU MOXHO, W3MEHWB
CXEeMYy 3apsAHolIX LIENEA KOHOEeHCATopoB
C2—C5 Ecnu kaxasivi M3 HUX 3apaXaTth B
OTOENbHOCTW, T &. NpeaycmMoTpeTs ans
kaxooro ceon pesuctop R4 (B nogroto-
BUTENEHOM pexvive) u ceoit R3 (B pexw-
ME BbIAEPXKW BpPEMEHW), TO NOABWUTCH
BO3MOXHOCTE NOAGopoM NOCREOHWK YyC-
TAHOBWTH HYXHbIE MHTEPBANLI BPEMEHW C
NPUEMNEMON TOYHOCTBIO.

Pewasce Ha npuMeHeHWe OKCWUOHLIX
anoMUHUEeBLIX KOHOEHCATOpOoB, cnenyer
YHECTh, 4TO X DONLWWI (N0 CPABHEHWIO C
TAHTanOBbLIMK) TOK YTEYKM 33METHO
COoKpaTtuT cpok cnyxOel GaTapen NUTaHus
(NpY¥ CyMMapHOM MakCHUManbHOM TOKE —
okono 50 mkA — oHa Gyaer TepaTb Kax-
Apin keaptan npumepHo 100 mMA-Y eMkoc-
T1). 4T06bI 3TOrO HEe CAYYMNOCL, B Kaye-
CTBE BLIKNIOYATENA MWTAHUA MOXHO WMC-
NONL30BATE ABMXKKOBBLIA NEpexnyatens
Ha TDW NONOXEHWRA, BKIOHYUE ero Takum
06pa3om, 4ToBbl B NepsoM MNONOXKEHWUN
Garapea Gbina oTknO4eHa, BO BTOPOM
noaknyanace k peauctopam R3u R4, as
TPETEEM — K LEeNamM NUTaHKUA Tanmepa.

OcTtaneHbie petanu npubopa cnenywo-
wwe: aroasl VD1—VD4 — niobeie kpem-
HWEBbLIE MANOMOLLHbIE, TpaHaucTop VT1 —
KDEMHWEBLIW CTPYKTYPLI P-N-p C Makcu-
MaflbHbIM TOKOM KONNekTopa He MeHee
100 MA. Knonku SB1—SB4 — niobuie
manorabaputHeie 6es dukcaumnn B Haxa-
TOM nonoxexHun, nepexnuartens SBS —
KHOMNOYHEIM © duKcaumren B HaxaTom no-
noxeHnun, Tymbnep unu asvxKoBbIN. -
Hamuyeckana ronoeka — manorabapwTHas
MOwHoCTe0 0,5...2 BT co 3BykOBOWM Ka-
TYWKON conpotusnennem § Om. Mogoi-
AYT, Hanpumep, wuMNOpTHLIE TONOBKW
YD40-02M, YD40-03M (auamerp — 40 MM,
MOWHOCTe — 1,5 Br), 40CPOSK (kBagpart-
Hasn 4040 mm, 0,3 Br), 40KS08P (npsmo-
yronenas 40<20 mm, 2 Br). B kpaiHem
CNy4ae MOXHO UCMOoNb30BaTh NLE30OU3NY-
4aTene (ero noaknoYatwT HenocpeacT-
BEHHO Mexay BeiBoaoM 11 MUKPOCXEMb



DD1 v ofwmm NPOBOAOM, TPaH3WCTOP
VT1 v peauctop R8 ucknioyaoT). Cneayet
TONLKO YOEeAMTLCA, YTO FPOMKOCTL 3BYKa
[OCTaTo4Ha, 4TOBb! YCbIWaTe CUrHaAN Ha
doHe, Hanpumep, paboTaowero Tenesu-
30pa unu MarHnTogoHa.
CMOHTUpOBaHHYKD nnaty w Barapeio
nUTaHWa pasMewiarnT B NnacTMaccoBOM
Kopnyce NoxXoaswivx pasmepos. BHewHwin
BWM[ ABTOPCKOrO BapMaHTa Tainmepa noka-
3aH Ha puc. 2. JNR NUTaHWA MCNoNL30Ba-
Ha Batapes 6F22 ("Kpowa“). Motpeb-

NAEMbIA TAMMEPOM TOK B PEXUME "OTCHE-
Ta" BpPEMEHW HE MpesBuiwaeT 2 MA, a nNpu
nopave 3BykKOBOro curHana — 40 mA.
Pa6orocnocobHOCTE yCTpOWCTBa COXpa-
HAETCA NPU CHUXEHWW HATNPRXEHWA NUTa-
HWa oo 5 B, npu 3TOM Ny NaaaeT rpomM-
KOCTb CMIHaNa, a Bpems BbiAepXkn NOYTH
HE M3MEHSAETCH.

B 3aknw4eHwe cneayer OTMETWUTL,
YyTo NpUBOP MOXHO 3HAYUTENBHO YNPO-
CTUThb, 3aMEHMB FEHEPATOP Ha MWUKPO-
cxeme DD1 w ronoeky BA1 MunHunaTtiop-

HYeTbipe KOHCTPYKLUUN
Ha mukpocxeme PQO9RF11

A. BYTOB, c. Kypb6a Sipocnasckoii 0.

MHTterpansHas mukpocxema PQO9RF11 npeacraenset cobo#
SIMHEHMHBLIA cTabunNn3arop HanpaXxeHua NMOCcCoBoi nonspHocTH. Ee
ocobeHHOCTE — Hanuyue cneyuansHoro ynpaensiouwero sxoaa.
ﬂo.qasaﬂ CHIrHan Ha 3TO0T BX04, MOXHO BKNKHIYaTk W BbIKNKOYaThL CTA-
6unuzarop, 4TO MO3BONAET CO3QaBaTh HA AAaHHOW MUKpPOCXemMe pas-
NuyHble ycTporcTBa. OnucaHua HEeKOTOPEBIX M3 HAX [IPUBOASATCH S

npennaraeMoi crtatee.

f\ lnkpocxema PQO9RF11 obecneun-
1 BAET BLIXOAHOE HanpaxeHue 9 B
npu Toke Harpy3ku ao 1 A. Makcumans-
Han paccevBaemMas MOLIHOCTb C TENno-
oTBOAOM MOXeT pocturate 15 Br, pony-
cTuMOe BxofHOe Hanpaxenue — 35 B, a
MUHUMANEHOE NANEHWE HANPAXEHWs —

DA1 PQOSRF11

TENR HAPACTAET OTHOCUTENEHO MEONEH-
HO, NOCKONBKY 370 NPUBOAMT W K MEANeH-
HOMY HApacTaHWIo BBIXOAHOMO HANPAxe-
HWA, 4TO B HEKOTOPBIX CNY4aax Hexena-
TEeNEHO.

B npeanaraemom crabunuaatope
Cpa3dy Nocne NoaaYy BXOAHOrO Hanpsxe-
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0,2...0,5 B (3aevcuT OT TEMNEpaTypel Ok-
pyxawwen cpeaet). B otnuymne oT pacnpo-
CTpaHEeHHbIX UHTerpaneHeix ctabunuasaro-
POB  HanNpPAXeHWR Cepwin, Hanpumep,
KP142EH8A, CL7809, BLINONHEHHLIX B KOP-
nycax TO-220. mukpocxema PQO9RF11
WMMEET YeTeipe BbIBOAA, OOWH W3 KOTOPIX
YNpaensiouwAm.

Ha puc. 1 nokasana cxema nuHenHoro
CTabunn3aTopa C BLIXOAHEIM HAMPAXEHW-
em 9 B, koTopbli o6ecneuvsaeT 330EPKKY
MOABNEHUA BRIXOAHOMO HANPAXEHWSA NOC-
ne nopaqwv exogHoro. Takon pexum pabo-
Tel wHorpa ObiBaet Heobxoowum, ecnum
HanpaxeHwe Ha Bxofle crtaBwunusartopa
nocne BKNOYEHWS NUTaHus K3-3a 60onkb-
LOW EMKOCTH KOHAEHCATOPOB BhINPAMMN-

- |

HuA koHaeHcatop C3 paapsaxex u Hanps-
KEHWE Ha HeM DNU3KO K HYN, NO3TOMY
ctabunuaatop BLIKNIOYEH W HArpyska
obecToyeHa. 3a CHeT BbITEKAKOLWEro TOKa
ynpaensawulero exoaa (Buisog 4) HayvHa-
eTcA 3apsaxka koHgewcatopa C3. Kak
TONbKO HaNPSXEHWE Ha HeM O0CTUraeT
1,6..2,1 B, ctabunusatop sknoyaeTcs u
Ha Harpyaky noctynaer ctabunuanpoeas-
HOEe HanpaxeHue nutadua 9 B. MNpu yka-
3AHHOM HA CXeMe eMKOCTW KOHOEeHcaTopa
C3 zapepxka Ha BKIIOYEHWE COCTaBnseT
HeCckonbko cekyHa. Juwon VD1 v peancrop
R2 npegHa3sHadeHsl ons paspsakv KOH-
nencaropa C3 nocne BeiknioyeHUs nuTa-
Hua. Peanctop R1 Heobxoomm ana ymeHs-
LWEHWA BPEMEHW NepexoaHoro npouecca

HbiM 3BYKOMU3Ny4aTenem ¢ BCTPOEHHLIM
redepatopom, Hanpumep, HPM14AX unn
EFM-250. et (N0 cxeme) BLIBOA
pesuctopa R8 (conpotuenenwem 18...
22 kOmM) NOAKNKOHAIT B 3TOM CNy4Yae K
TOYKE COEAMHEHWMA KaToAOB CBETOOMO-
nos ¢ pesuctopom RS, a 3sykouanyua-
Tens BKNOYAT ¢ cobnoaeHnem nonsp-
HOCTW B KONNEKTOPHYIO LENL TPaH3ucTo-
pa VT1 BMECTO ronoBkM.

_Pgu;:foﬂ —5 '(-i!p_;‘nnﬁ_ rpaghurka — B @ponos,
¢goro — asTopa

NpW BKMKOUEHWK CTabunwadaTtopa, 4Tobwl
BbIXOQHOE HAMPAXKEHWE NOARNANOCH CKaY-
kom. Ceetopwon HL1 curHanwsmpyet o
HANWHMK BBINOAHONO HaANDaXeHna. Y1obb!
He yZyAlaTe 3KOHOMWYHOCTE CTabunuaa-
TOpa, NPWIMEHEH CBETOAMOM, C NOBBILLEH-
HOW APKOCTEH) CBeYeHwnd CUHEero usera,
noTpebnaemeIt MM TOK COCTaBNAET OKONO
0.18 mA, a Tok nokos ecero crabunuaaTo-
pa He npeestwaeT 10 MA,

Ha puc. 2 nokazadz cxema crabunir-
3aTopa, KOTOPbLIW pearipyeT Ha OCBeLLe-
Hue korpa $oroouon VD1 3aterdes,
HaNPAXEHWE HA YNPABNAOLLEM BXOOE
crabunuaatopa DA1 Gonee 2B w wHa
Harpyzky NOCTYNaeT HaNpPsXeHwe nuta-
Hus Mpy oceeweHu GoToAMoaa Hanps-
WEHWE HA YNPABNAOLLEM BXOOE YMEHbLLIA-
erca v crabunu3artop seikioHaeTcs. Pe-
anctop Ri1 Heobxopwm AnNA YCKOPEHWA
reperxnoyeHns ctabnni3aTopa. ecnu oc-
BEUIEHHOCTE W3MEHRAETCH MELNEHHO.
YyBCTBUTENLHOCTE YCTPOMCTBA EBLICOKA,
TAK. HAaNpUMeEp. NPW NpuMeHerun GoTo-
avcna ©A320 crabunuaatop pearvposan
Ha pacCeaHHbIW CBET MOHMTOPA KOMMNSH-
Tepa. Takow ctabunu3artop MOXHO Npu-
MEHWUTL ANA BKIOYEHNA C HACTYNNEHIEM
TEMHOTE CBETOANOAHOTO HOuwHWKa. Wc-
TOYHWKOM MUTAHWSA ANA HErO MOXET CTaTh
ceteson GNok MATaHWs OT UFPOBOW NpPU-
CTaeku, ckaHepa wnu mwoboin apyron ¢
0OCTaTOYHOW BBIXOAHOM MOLLHOCTHEHO W
BbIXOAHBIM HanpsxeHuem 10...25 B no-
CTORHHOrO TOKA.

Ecnu nveobxoomm ctabunuzatop Ha-
NPSXeHWa, KOTopei B TemHoTe Gbin Gb
BbIK/IIOYEH, @ NPWU YBENWYEHWW OCBELEH-
HOCTW BKIKOHANCH, TO ero MoxHo cobpate
no cxeme, NokasaHHol Ha pwuc. 3. MNoka
¢oroTpanaucTop VT1 oceeuwen cnabo.
HanNPAXEeHWe Ha ynNPaBnalWwemM Bxoae
ctabunuaatopa DA1 mensLe NOPOrosoro
3Ha4YeHunA, NO3TOMy Harpy3ka obecToue-
Ha. MNpy yBENWYEHWW OCBEWEHHOCTU TOK
yepe3 GOoTOTPaH3UCTOP BO3pacTaeT, uTo
NPUBOOMT K YBENWHEHWID HANPAXEHWA HA
ynpaenaowem Bxoae, W Koraa oHo npe-
BbICUT Noporosoe. crabunuaatop exnio-
4ntcA. DOTOTPAH3UCTOP NWTaeTcs oT
napameTpuyeckoro crabunusatopa, co-
6paHHOro Ha snemeHTax R1, VD1, C3.
Peanctop R4 npegHasnaden aona coaga-
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DA1 PQOSRF11

ayt KC162B unu o6biuHble 1N4735A,
BZX55C-6V2, NOOKMIONEHHBIE KATOOAOM K
NNOCOBOMY BLIBOAY KOHAEHcatopa C3.

+ T \IrIN .S-r Vq 2 + =_ +
@ 3 " Ceetoavion DB5b-448ABD cunero usera
9 &2 [‘i‘\f" Son AR s o CBEMEHUS MOXHO 3aMEHWTL  NI06biM
1 o
o) e o ‘ = HEMPEPLIBHOTO CBEYEHVR, Hanpumep, us
o S + & x cepur KMNA21, KMMNO40 KWNAO66, s
et 2200 mk x N ca = c5 HL1 %
8 x35B c3 i 29 L e L antn © 3TOM CAy4ae SpKOCTe Ero CeeyeHus
@ o 00256 x16 B ] b MOXHO n3ameHaTe noabopkon pesvcropa,
e ~ r T = BKJIIOYEHHOTO NOCNENOBATENLHO C HUM.
OkcuaHble koHpeHcaTopsl — K50-35, K50-
68. K50-24, octaneHsie — K10-17, KM-5.
Puc. 2 B kauecTee Nbe30KEPaMU4ecKoro AaT4i-
Ka MOXHO NPUMEHWTL  aKyCcTUYeckue
DA1 PQOSRF 11
+ - ? T v, |*sT|v, |2 -
o R1 2 L81p3c_4 3 RS ©
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+ 1 max ‘ 7 g
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Puc. 3
nanyyatenm 3M-1, 3M-3. 9pkocTs ceeve-
DA1 PQOSRF11 HMA CBETOAMOAA YCTaHaBNMBAOT Noabop-
e v 1ly,. ['stlv. 12 N » + KOV CONPOTWBAEHWS TOKOOTPaHUYUBAIO-
@ a , 5 b o WEro pesucTopa, BKIKNEHHOrO NOCNeNO-
& e Ve GO 71 26 o BaTensHo C WM. B Ka4ecTee NCTOMHUKOB
gy wld il — 4 o3 =& ce [ , S curHana ynpaeneMus, KPOMe pPacCMOoT-
e 2200 mK x . R1 Ro (700 mi x 1 e 7 % PEeHHbIX BAPMAHTOB, MOMYT GbiTh NpUME-
g x358B = 5211 240« mﬁk x168B VT @ Hewbl ebixogHele curkanst KMOM, TTA.
o - ! + 4 : . ik A TTNW mMukpocxem. PeancTopel — nio6oro

Puc. 4

HWA TrUCTepe3wca npu BEAKYEHMM W
BbIKNIOYeHUM cTabunuaatopa. 3tor cra-
6UAM3ATOP MOXHO NPUMEHWTE, Hanpw-
MEep, ONA dBTOMaTUHECKOro BKMADYEHWs
paguonpuemMHmka c HacTynnexsuem pac-
ceeta. NoactpoedHsiM peauctopom R3
MOXHO B LUMPOKUX NpEAenax perynvpo-
BaTb YYBCTBUTENLHOCTL YCTPOWCTBA.

Ha puc. 4 nokazana cxema crabunu-
3aTOpa HaNPAXEHWS, BKNIOYEHWE KOTOPO-
ro OCYWECTBNAIOT C NOMOLWBID Nbe3oke-
pamuyeckoro patysvka ZQ1. Mpu nogave
NUTaHWA BbIXOAHOE HaNpsKeHwe ocTaer-
CA pasHeiM Hyno. Mpu nerkom wenuke no
natquky ZQ1 Ha ero BeiBONAax BO3HWKaET
HaNpPAXeHWe, KOTOPOro OKa3LIBAETCA 40-
CTaToMHO Ans 3anycka crabunuaatopa
Takoe yCTPORCTBO MOXHO NPUMEHATL B
CUCTEeMAX OXPaHHOW CUrHanM3auwWu. Ha-
NPpUMEp, kak aatyuk pasbutus crekna,
fatyivk xnonka neepelo U T n. K swixoay
cTabunu3atopa moxeT BbiTh NOAKMOYEH
AKYCTUMECKWIA 3BYKOW3NYYaTeNs, 3INekT-
pOMarHuTHOE pene v ApYyrve MCnoNHW-
TeNbHLIE YCTPOWCTBE WNWM MEeXaHW3MbI.
Peaucrop R2 Heobxoaum ans KoppexkTHoN
pabotel crabunuaatopa c HEKOTOPLIMI
TUNaMK Harpy3ok (He noTpebnsowmmMI
TOK NPU HANPAXEHWN NUTaHWA meHee 2 B)
WKW NPpU OTKNKYEHHOW Harpyake. Ecnwu
napannensHo aatyvky ZQ1 ycTaHoBUTH

KHOMNKY 63 dukcauu ¢ HopManeHo pa-
JOMKHYTbIMIA KOHTakTamm, 1o NpK HaxXaTKKM
Ha Hee cTabunuaatop ByneT BuikMoYeH.
Ecnuv Heobxonum ctabunusatop Ha
BbIXOAHOe HanpaxeHue +5 B, 1o cneayer
NPUMEHUTE  MUKkpocxemsl PQOSRF11.
PQOSRF1. Ecnu Tpebyercs BeIXOOHOE
CTabunuanpoBaHHoe Hanpsxerue 12 B,
noponayt  Mukpocxemel PQ12RF11,
PQ12RF1. Ecnu paccevBaemas Ha muk-
pocxeme MOWHOCTL Gyner npesbiwath
1 BT, cneagyeT npumenHuTs TennooTeoq.
Mukpocxembl € BykBeHHbIM MHAEKCOM \
Ans paboTel B NPEANOXEHHBIX YCTPORCT-
Bax HE NOAXOAAT, NOCKONLKY Y HUX OTCYT-
CTBYET ynpasnsowmin exon, Avon 1N914
3aMeHvM Ha moBon M3 cepuin 1N4148,
KA510, KO521, K0522. s3amen ABYX-
aHopaworo crabunurpora KC162A nonoii-

TINa, MNPWYEeM BbICOKOOMHBIE MOXHO
COCTaBWTL M3 HECKONbKUX, COEAMHEHHBLIX
NOCNeAOBaTeNbHO.

B 3axniovenve cneayet otmetuts, 4to
BRITEKAWKWI TOK yNpPasnawLwero Bxona
(BEIBOA, 4] B BBIKNOYEHHOM COCTOSHUM (B
COOTBETCTBUM C QOKYRMEHTALMEN Ha MUK-
pocxemy PQO9RF11) ne npeewiwaer
0.4 mA. Y akzemnnsapa, ¢ KOTOPEIM NPOBO-
AWA 3KCNEPUMEHTEI ABTOP, OH COCTaBWMN
OKONo 4 mkA. Mcxops wa atoro u Geinm
BbIBPAHLI HOMKHANLI PE3UCTOPOB 1 KOH-
Aencatopoe R1, R2, C3 (cm. puc. 1), R1
(cM. puc. 2. puc. 4). R3, R4 (cm. puc. 3).
MNoatomy xenatenbHo npeasapuTensHO
WU3MEDUTE 3TOT TOK, 1 BCNW OH NPEBLILLAST
4 MKA, cneayeT NponopuUpMoHansHo YMEHB-
WhTe CONPOTMBNEHWA yKa3aHHbIX pe3u-
CTOPOB W YBENMYUTE EMKOCTh yKa3aHHbIX
KOHOEHCaTOpOos.

Penaktop — H Hevaesa, rpaguka — H Hevaesa

Bummaumwo Paawoxpyxxos, cTyamil gercroro TROpveCTEa,

3A0

NPeABapMTENsHO 3apesepauponas

Texuuvecknx xpyxxos, Suanorex!
“Mypuan "Pagmo™ moxer Becnnatwo nepesars Xypwans “Pagmo”
Npoulnkix neT ssinyoxa (20042007 rr.
"Paguo” moxuo NONYYMTE NO oPHMum

). B pepaxuun komnnexT xypHanos

ANLHOMY NMCAMY OT OpPraHMsaunm,

neoGxoaumee myprans no tenedoHy
(495) 608-81-79 wnu 3n. noyre sale®radio.ru. s

CroumocTs nepecaunm no novre O/MOFD KOMNABKTS xypsanos ¢ 2004 r. no
2007 r. Ann Oprann3aumil, HaXOAMUMKER b DPyrux roposax Poccun, — 750 pyS.




Coroa paguonobutenen Boopyxex-
Heix Cun (CPBC) Bein co3zpaH B
1991 r. Cpenu ocHoBHbIX 3anay Cowsa —
conevucTene NOBBIWEHKWKD npecTuxa
BoopyxeHHeix Cun 1 asTOpuTETa BOEH-
HOCNYAHALLWX, COOAEVCTBME pPa3BUTWH B
BoopyxeHHeix Cunax paanonoburens-
CTBA 1 TEXHWYECKOrD TBOpYECTBa, Npo-
naraHpa paguoniburensckumu cpeg-
CTBAMWM WMCTOPKUW W TPagUUuWK apmMun 1
GnoTa W BOEHHO-NATPUOTUYECKOe BOC-
nutanve monoaexu. C pabotoin Cowo3sa,
B 4ACTHOCTW, C ero obwunpHon amnnom-
HOW NpOrpamMmMon, MOXHO NO3HAKOMKWTCA
Ha cante www. afaru.ru

Ceow Bknan B pewenne 3anad4 Cowaa
paguoniobutenen BoopyxeHHelx Cun
BHOCAT w BeTepaHbl Benwkow Otevect-
BEHHOW BOWHEI, KOTOpPbIE W CEroaHs,
HECMOTPH Ha NOYTEHHBIM BO3pAacT, Npo-
nomxaoT pabory e adumpe. Kak coobwmn
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penakuwu npesupent CPBC |
Cepren Craupros (RK3BJ). wne-
Hami Cor3a ABNAKTCH

R3TE — [leckoB lenHaauu
Anexceesny

U2FA — f[wesgunos Bacu-
sk Bacunesesmy,

u3az
Hukonan Mcaesmy

U3DB — Kynpuaroe Bukrop
Hukonaesmy.

U3DF — [fanwnos Hukonawn
AnercaHaposuy

U3GQ — Kapnynus fletp
Bacuneesuy

U3WR Hevaes Bagwm
Bnagmnmuposuy

USRK — Boromoneu Ceprevi
Anekcanaposiy,

USRW — TarapxuHckui
Bavecnas 3ayapaosity.

larkosues

LRV

S—

k]

Buxtop Hukonaesuy KynpusHos (U3DB) 6bin npu3asaH B paasl KpacHoit l
Apmuu B aerycte 1942 r. B cocrase 4-i Ynapron Apmun 3-ro Benopyc- |
| ckoro ¢pponTa ocBoboxgan Benopyccwio, a noaxe 8 cocrage 43-4 Apmun

y4acreosan B 6o0sx BocroyHo-n

Kenunrcbepra.

PycCKO#W oOnepauyunm u B wWTypme

Muxann Kyasmuy 3assanos (U9YB) 6ein npu-
. 3BaH B (pespane 1943 r. Ox npowen BCIO BOMHY
" psposeim (297-i lBapaenckui BO3QYLUIHO- |
AeCaHTHbIA
Kapeneckuii, 3-i Ykpanrckwin ¢pportel. B Boe-
Bbix penAcTeunax non Bewon B anpene 1945 r.
6611 paver u Mobeay scTpeTun B rocnuTane. |

Ten. 607-68-89
E-mail: mail@radio.ru

nonk, B3BoA[ passeagku) — |

UBAl/4 — Asgees Bnanumip Mea-
HOBUY

USEX — Kayan Braauniip Hukonaesuy.

USED — [flonapnexko Hukonan
Mearosiy.

USRC — Kpamapenko Hpuin Ana-
TONBLEBMY

UeAs —
puropsesiy

U9YB — 3asbsnos Muxain Kyasmiry

bongwvipes  Esrenun

Mpepncrasnsem yuTatensmM OByX BeTe-
paHos Bennkow OTe4eCTBEHHOM BOMHEI —
uneros Cowza papuwoniobutenen Boopy-
*KeHHbix Cun =
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AHTEeHHbIe pelwieTKu: gnarpamMmmbl

n nurtaHue

Buxtop JJEHUCOB (RA6LM), r. A3os PocToBckosi 0611.

B npegnaraemoi crarbe paccMoOTpeHO HeCKOJsibKO BapwaHTOB
AHTEHHBIX PELIeTOK — CUCTEM U3 OOMHAKOBbIX aKTUBHbIX U3nyyare-
nei (kak NpaBuno, BEPTUKANBHbLIX), PACMNONOXEHHbIX HA MECTHOCTH
onpegeneHHsim obpaszom. Mpueegexsl x AnarpamMmbl HanpPaeneH-
HOCTH B rOPU30OHTANLHOW NAOCKOCTH M CXEMb! (pUAEePHBIX YCTPOWCTB,
B pexumMe nepefayu pacnpenensoumx MOLWHOCTs Mexay obpa3syio-
WHMY peteTKy nany4arensammu, ogHoOBpeMeHHo obecneynBas Heob-
xogumyto pasuposexy. B pexume npuema 3T e ycTpoyWcTBa cKna-
AbIB3OT B HYXHbIX dJaaax NMPpUHATBLIE 3NTEMEHTAMKN DELUETKH CHrHanbl.

ABTOpOM 6111 MOCTPOEHB! HECKOMBKO PELUETOK OBYXMETPOBOro
Avana3oHa, KOTOPLIE NOKa3anu CBOI0 3P HEKTUBHOCTL B COPEBHOBA-
HUAX. A ewge B 1979 r. Ha TeppUTOpUK a3poapPoOMa MECTHOIMO a3po-
xkny6a JOCAAQ 6bina nocTpoeHa pelweTka n3 Yeroipex wrbipei 80-
MeTpoBoro guvana3oHa. Paboras ¢ Hew nog no3eigHeim UAGLFX, oH
3aHan cegbMoe MecTo B koHTecTe IARU 1981.

Ecnu pacnpeneniTs MOWHOCTE Nepe-
(OATHMKE MeX Oy HECKONBKMMK aHTEH-
HaMW, NOOAE HA HWX CWUMHANBI B Takmx
¢aszax, 4Tobul B TOYKE NpHema OHW okasa-
NMck CUHGMAIHBIMKW, MOXHO O06MTLCA
CYWECTBEHHOIO CYXEHWa fny4a v yee-
AU4EHWA HANPAXEHHOCTHU NONA B TO4ke
npuema. TeopeTMYeckn OHa yeenuumea-
€TCA NPOMNOPUMOHANLHD KBaAOPaTHOMY
KOPHKY 13 4ucna ofHoBpemeHHo pabo-
Tawwwmx aHTerH. Bo ctonexo xe pa3 eoa-
pacTaeT HanpPsXeHue NPUHATOrO C TOro
HE HanNpaBneHna cyurHana Ha sxoge npw-
EMHMKA, NOAKNMOYEHHOID K TakOW CUCTe-
re. NopobHbIe KOMNNEKCH W3 HECKONb-
KWX aKTUBHbIX lﬂfiﬂ‘faneﬂeﬁ Ha3bleawT
AHTEHHBIMKM DELETKAMU 1 4ACTO Npume-
HAKT B PagvuoCwCTemMax pPasnuyHoro
Ha3Ha4eHwua, paboTalowwx 8 AManaloHax
YKB n CBM.
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P a=PwpotPyas
Puc. 1

NpUMEHEHWE aHTEHHBIX PEWeTOK KO-
POTKOBONHOBOrO AMANA30Ha B paguonio-
OUTENBCKOW NPakTUKe CAOEPXWEaeTCH
TEM, 4TO ANR X pasmewerus TpebyoTtca
YHacTKKW pasmepamu, CPasHUMBIMUK C O01-
HO paboueit BoAHL!. HO koraa Heobxoaw-
MO He TONbKO CHOPMUPOBATL Y3KMiA Nyu,
HO W BpawaTe ero, pPeweTku nonysawT
AONONHWTENBHOE NPeVMYLLECTBO nepeq
OObINHBIMK MNACCUBHBIMK HanpaeneHHbIMK
anTeHHamu. OHW NO3BONAIDT U3MEHATH
HanpasfeHWe MakCUManbHOro M3NY4eHs
3NEeKTPUHECKU, perynupys Gaskl NMMTaHun
nanys{aTtenen, Ho 0CTaBnNas ux GU3anyeckn
HENOABMAXHbBIMIA.

Pwvic. 2 1806

PaccmoTpum HECKONbKO BapuadTos
AHTEHHBIX PELWETOK, COCTABAEHHBIX U3 He-
HANPABNEHHLIX B FTOPU3OHTANLHOM MNOC-
KOCTW BEPTHUKANBHBIX W3NyYaTenen.

Mepeoit paccMoTPUM Camyio NPoCTYIO
PEWETKY — CUCTEMY W3 OBYX OAWNHAKOBLIX
dHTEHH, YCTAHOBNEHHBLIX Ha PacCcToAHMIA
A/4 opHa oT apyrow (pwuc. 1). Teorpacdu-
Yeckue HanpaeneHvs Ha cesep (07), Boc-
Tok (907), ror (180"), 3anapn (270") 3peck u
fanee noka3adbl YCNOBHO. NUWb ANd
"NpUBAaKK” K NPUBOAMMBIM fanee ava-
rpammam HanpaeneHHocTr. C paeHein yc-
Nexom QUrypel, B BEPLUIMHAX KOTOPKIX pac-
NoNarakTCA aHTEHHL!, MOrYT ObITe OpUeH-
TUPOBAaHLI Ha2 MECTHOCTY NPOWU3BONBLHBIM
obpa3om.

JNHun, CORANHAIOWME HTEHHLI C CyM-
MaTopoM MOLWHOCTKY X, UMEeloT oavHako-
BYIO ONMHY, HO B OAHY W3 HUX BKNIO4EH da-
30Bpawarens. uamMeHalwnin Galy Npoxo-
Asuwero yepes Hero curdana Ha 90 rpap.
Mpeanonoxum, 4TO BKNIOYEH TONBKO
reHepartop A, HaxoaswMca Ha OOHOM
NPAMOIA C @HTEHHaMK K 3anagy oT Hux. Ero
CurHan, NPUHATLIN aHTexHol WAT, nocry-
naeT 8 CyMMaTop CABWUHYTBIM NO daze Ha
90 rpan. AONONKUTENBHO K CABWMY B CO-
EAMHWTENBHOW NuHMK. Curkan aToro re-
Hepatopa, MNPUHATBIN aHTeHHon WA2,
npoxoanT B agupe Ha A/4 Gonbwee pac-
CTOfiHME, YTO 3KBWBANEHTHO COBWIY nNO
¢daze Ha Te xe 90 rpan. Takum o6pa3om,

CUrHanNbl, MPUHATHIE OBYMA AHTEHHamM,
Ha Bxope cymmaropa curdasnsl. Mow-
HOCTb CHrHana, NoCTYNakLWero Ha conpo-
Tuenenue Harpysku R, (Bxoa npuemHuka),
gasoe GONbLE NPUHATOW OOHOW aHTeH-
How, a Hanpsxenne Sonewe 8 1,41 paza.
MNpw paboTte Tonsko reneparopa b npu-
HATBIR anTeHHon WAT curHan craneT Ha
BXOOE CyMMaropa NpPoTUBOMAa3HbIM CUr-
Hany, npuHaToMy aHTenHow WA2, no-
CKONLKY NOnysuT cAsur no ¢ase Ha
90 rpan. meaxasl B 3agvpe v B das3ospa-
warene. Cymma aTux CUrHaAN0B, eCnv OHKU
OOWMHAKOBLI NO MOLWHOCTW, CTAHET Hyne-
Boin. [poaHanManpoBas NpUem CUrHanos
C ApYyrvx HANPaBNeHit, MOXHO NOCTROWTL
avarpammy HarnpaeneHHoCTH paccMoT-
PEHHOIM CUCTEeNMb! (pEeWweTkr) u3 ABYyX
aHTeHH. Ecnun 3Ty aHTEHHB — BCEHanpae-
NIEHHbIE B FOPWIOHTANBHOW NNOCKOCTH,
oHa npeacTtasnser cobow kapowoway,
NOKa3aHHyK Ha pyUc. 2 KPacHOW NMHWEeR.
MNpuBenexHeie 3n0eck W fanee aua-
rpamMmel HANPABNEHHOCTH NOAYYeHbl C
nomoweo Tporpammel pac4era gua-
rpamm HanpaeneHHoOCTA AHTEHHLIX pelwe-

WAl

180°
0,289A

Puc. 4

Tok” A. flonroro ("Paguo”, 2010, Ne 4,
c. 61,62), ftp://ftp.radio.ru/pub/2010/
O4/array.zip. OH1 NOCTPOEHLI B NUHERN-
HOm mMacwrabe u oTobpaxarT 3aBucUmMo-
CTY HANPAXEHWA Ha Harpyake (B pexwume
npuema) unu HanpsxeHHocTW nona B
OaneHen 30He aHTeHHbI (B PEeXuMe nepe-
nayw) oT aszumyTansHoro yrna. B cuny
npuHUMna B3anmHOCTK Awarpammbl 0oU-
HaKOBbLI B 000KMX pexumax

Ecnm nepenectu dazoepawarens 13
uenu aHTerHsl WA1 B uens aHTeHHb WAZ,
AwarpanrimMa HanpaBneHHOCTU PELWEeTKH
NOBEPHETCA B NPOTUBONONOXHYIO CTOPO-
HY (CUHAS NUHWA Ha puc. 2). A ecnw BOBCE
yoanuTte pazospawartens unu ycTaHoBUTb
OovHakosblie dasospawarend B UEMW
nUTaHua obenx aHTeHH, auarpamma npu-



wial PeweTtka w3 Tpex |

Lenutens OAWHAKOBLIX  AHTEHH
{cymmaTop) cxemarnyecku n3obpa-
MOWHOCTH ¥eHa Ha puc. 4. 06-
PA3YIOWIME Ee aHTEHHB
Wi 50 Om PacnonoxeHsl B Bep-
‘Uﬂg-‘” rR1 [IR3 W4 WKWHaX PaABHOCTOPOH-
x v ]150 150 WA2 HEro TPeyronesHuka co
@ ) % z
® 50 0m—1 @ 1'3;};3*" croporou 0,289 . Bel
Epat] I Ve -y ! COTa TAKOro TPeyrofs-
3 Lo ) HUKa — A/4. Cxema
5 - nuTaHus  3ton  pe-

% 6670 =
W OM 2 1150 weTkn n3obpaxeHa
‘Oﬂ?” Ha puc. 5. PacueTHoe
;QJ___J \[/Waz BO/IHOBOE CONPOTHB-
K31 K32 o0 neHuwe oTpeakos Wi—

I
U - SA1 | o M. @ ] W3 nenutensa mowmHo-
el gon - == CTM HAa TPU paBHbIE
VD1 wactv — 86,6 Om Ecnwm
J ' R!{'VS NeNUTent M3rOTOBUTL
it Vb2 'L:Ji"' U3 OTpeakoe kabens ¢
3 BOMIHOBLIM CONPOTUE-
nerwen 100 Om, ero
VD3 | BXOLHOE CONPOTUENE-
Fo HUe CTaHeT pPAaBHbIM
n vD4 66.7 Om, 41O COOTBET-
160° cTeyeT KCB=1,23 8 50-
4% ___.‘} | oMHOM kalbene. Tpr
VD5 | HEODYOOMMOCTI YNyy-
: l WWTL 2TO 3HaYeHwe
VD& —‘D— cnegyet npepycmor-
"300°" - 4 N
peTL B CUCTeME Corna
Puc.5" =

obperer dopmy oBana, w3obpaxeHHOro
Ha puc. 2 ronybon nuHuen

BoamoxHas cxema nuTaHua paccmor-
PEHHOV peweTki nokasada Ha puc. 3.
MoppazymesaeTca, 470 ANMHA BCE). UMe-
HOWUWXCA Ha CxemMe COoefnhHTENBHBIX NPC-
BOA0B (He koakcuaneHwix wabenet) npe-
HEOpPexXUMO Mana No CPaBHerWIo ¢ Anu-
HOW BOMHLI, @ KaBenu, COeaMHALLNE KOH-
TakTe pene K1.2 1 K2.2 COOTBETCTEEHHO C
anTerHamun WA1T 1 WAZ2, umeloT oanHako-
BYIO ANUHY.

PacuveTHoe 3HavYeHwe BONHOBOro CO-
npoTueneHns ofpa3ylowmx cymMmaTop-ae-
nMTens  MOLWHOCTM  4eTBEePTbBONHOBLIX
otpeakos kabens W1 uW2 — 70,7 Om. Mpwn
MCNONL30BaHUKM 30eck OTpe3dkoe ¢ Gnu-
Kavwmm CTaHOAPTHBIM 3Ha4YeHWeMm BON-
HOBOro conpotuenexus 75 Om B 50-om-
Hom kabene, coenuMHAIOWENM BXOO Aenv-
Tens ¢ nepepartyrkon, 6e3 gonoaHnTeNb-
HOrMro CormacoBaHWsa MOoxeT 6bITb AOCTAr-
HyT KCB=1,12

Bnaronaps peauctopy R1 o6ecneyexa
pa3enira mexay adHTeHHamu — CurHan,
MPUHATEIA OOHOKM W3 HWX MK OTPAXEHHBIN
OT Hee, He Nonagaer B gpyryio. 3To ycTpa-
HAET MCKaXEHWH ANarpammMbl HANPABNEH-
HOCTW, CBA3@HHLIE C NEPEu3Ny4YeHuem
TAKOro curdana. MowHocTe, paccevBae-
mas peavctopom R1 B pexume nepegaun,
3aBUCUT OT CTeNeHK CUMMETRIW cobpaH-
HOW CMCTEMbl M OT KasecTea cornacosa-
HWA aHTeHH Cc ¢guaepamu. Ha npaktuke
0OHa He npeebiwaeTt 5...10 % mMowHOCTH
nepenaTymnka.

HYeTeepTeBONHOBLIE OTPe3ku kabens
BONHOBLIM conpoTueneHuem 50 Om (W3 u
Wa4) cnyxat 90-rpagycHeimm dhasospauia-
Tensamu. B 3aBUCMMOCTA OT COCTOSHWMA
pene K11 K2 oHu MoryT B6iTs BKNIOYEHLI B
Uenu aHTeHH WNWU UCKAKHEHBI U3 HUX.
LUseTta Hagnucen y nepeknioyatens SA1
COBNanaKT ¢ useTamMu M3oOpaXeHHBIX Ha
pvc. 3 anarpaMm HanpaeneHHOCTU

cylowee ycTponcTeo (CY), nokasanHoe Ha
PUCYHKE WTPUXOBON nuHMen. CHuxkars
06wmn KCB cucTemel, nameras (a darti-
HECKK YXYALUAa) COornacoBaHve BXOARLLMX
B HEe aHTeHH C ux ¢upepamu, He peko-
MEHOYETCA. ITO MOXET NPUBECTH K CYLLE-
CTBEHHbLIM  WMCKaXeHWAM  Ouarpammel
HaNpPaeneHHoCT,

Ha pmc. 6 nokasads! Tpu NONOXEHUs
avarpamMmel HanpasneHHOCTU Paccmart-
pueaemow peweTtkn. Ewe Tpu MM noeH-
THUYHEI, HO HanpaeneHsl B NPOTUBONONOM -
HbI€ NOKA3aHHLIM CTOPOHLI. Bo BCex wec-
TV CnyYasx AOCTUraeTca MakCumansHo
BO3MOXHbBIM ANA TPEXaAHTEHHOM PEeLWEeTKN
ko3ppuumeHT yeunenws 4.8 nb. OgHako
NONHOro NOAABNEHWA 3ny4YeHvs B obpar-
HOM MaKCUMYMY HanpaeneHwu He npo-
nexoaut. Ecnu nepexkntoqatens SA1 nepe-
BECTW B nonoxenue "Kpyr”, aHTeHHbl
OGyayT sanuTamel cuHgdasHo, a auarpamma
CTaHet kpyroeow ¢ ycunernuem 3.5 nb gO
BCEX HANPaBNEHWUAX.

{OxoHn4anue cnegyer)

Pegaxtop — A Bonrun, rpadmka — A Honrve

HA JIIOBUTE/IbCKUX

ANANASOHAX

Ha oBnoxxe WIoHECKOro HOMEpPa xyp-
Hana "Paavo” 3a npownewi rof Guina ony6-
nukoeaHa ¢otorpadgua Ceprea Bonkoea
(RN3DBA). koTopbit B MEXOyHapOAHkIX
copesrHoBanuax CO WW WPX CW CON-
TEST 2008 r. 8 rpynne ROOKIE ALL BAND
{HauyvHawme paguonbuTenu) aaHan
TPeTLE MeCTO B Muvpe. W BoT HOBOE yeneLu-

wwrw. Tadin. re

HOE BLICTYNNEHWE OHOMD KOPOTKOBOMHO-
Buka B npownorofHux COpeBHOBaHWAX
Ceprev BellUEN YXe Ha Neproe MecTo B
mupe Ero pesynetat — 1415116 o4koB.
OTMETIM, HTO ero GNxaNWNA CONepPHItk
(EW1IP) nabpan tonebko 889024 ouka
HYeteipraguatunetHi Cepreil BocnuTaH-
HuK konnesTuea RK3DZH wa noc. Beno-
oMyT MockoBCckOoWw oBnacty, ero Tpewep
Bragummp Hanneirus (UA3DAF)

@enepaneHas cnyxba no Han3opy B
chepe cBA3n, MHDOPMALMOHHEX TEXHONO-
A M MACCOBBIX KOMMYHUKauWi (TOCKOM-
HAaOA30P) HANPABUNA B CBOW TEppUTOpWanb-
HBIE yNpagneHua “MeToauHeckue matepua-
Nl NG nopsaky 06pa3oBaHvA NO3bLIBHLIX
CUrHanoe Ona ono3HaBaHws pagvo3nexkT-
POHHBIX CPEACTE PaXAaHCKOro HasHade-
HUR" TeppuTopuaneHeie ynpaenewwa loc-
KOMHAA30pa v NPeANPUaATIA Paauo4acToT-
HOW CnyxBbl NOMKHBE! NONB30BATECA 3TUM
OOKYMEHTOM NPKM NPWUCBOEHMM, B YaCTHO-
CTW. NO3BIBHLIX ANA BNANENLLEB NoBUTENL-
CKMX pagrocTadumi, MonHeIM TEKCT 3TOro
AOKyMeEHRTa BeINOXEH Ha cawte Coo3a pa-
avomobuTenen Poccun no aapecy <http://
www.srr.ru/DOCUMENTS /metod_obr_
calls.pdf>  aeroyacTs, KacalWAACA TONL-
KO MPUCBOEHNA NO3bIBHBIX ﬂmHTEanKHM
paguocTaHuusm, Gynet onybnukoBaHa B

xypHane "Pagvoniobutens. BectHuk CPP™.

B ceR3W C vMEnWWMKCA Chy4aamu
NPenoCTaBNeHA Paaro4acTOTHON CRYX-
6e uHdopmaumk N0 NpoBEpkKe aKcnnya-
TAUMOHHOW W TEXHWHECKON kKBanuduka-
UMM AL, KEeNaoLwWwux MCNonL308aTtL an-
napatypy niobuTenbCkon paguocTaHumMm,

{Oxonuarue cM. Ha c. 59)

MEBED 0 — .oundvd..

L
.
L
L
.
.
.
.
.
.
L
.
.
L
.
]
.
L
L)
.
L]
.
L]
.
E
=
o
r4
-]
_Ul
2]
(=]
-
(=]

§



"PAJ]MO" — O CBA3M

L}
t ]
]
- "
L
.
..
.-.
L ]
.
L ]
L ]
[ ]
L ]
¥
[ ]
P
®
L]
[ ]
[ ]
L
L ]
L]
[ ]
L]
L ]
L ]
L]
L ]
L 3
L]
[ ]
-
L ]
L]
L]
L]

PAOWO Ne 5, 2010

PagunoneneHrarop
Anexcevi FTABPUJIOB, r. TannuHH, 3cToONNs

onyGnUKOBAHHOM HEAABHO B XypHANe

"Papwo” ctatee Geina onucaHa koH-
CTPYKUWA paguwonepepartyduka — “pa-
avomaska”. Many-$alwero nepuoguyec-
K TenerpadHele curHansl B auanasoHe
80 meTpos [1]. YcTaHOBNEHHBIN Ha aBTo-
mobune nepepartyvk NpefHasHadeH onsa
nowcka ero rpubHUKamu, kKak mecta
obuwero cbopa, Hanpumep, B necy. Ans
3TOro rpubHUKK CHaGXeHsbl CrneunansHel-
MW PaOMONPUEMHUKEMU — PaanoNeneH-

HacTpOEH Ha 4acToTy NPUHWUMAEMOro
curHana.

leTeponvH NPUEMHMKA BLINONHEH Ha
noneeom Tpanauctope VT2, Ero sactorta
cTabunuavupoeaHa KBapueBsIM pe3oHaTo-
pom ZQ1 (1,843 Mlu), 4To wvcknoyaer
npouecc py4Hown HAaCTPOWKK NeneHraTopa
Ha 4acToTy Nepeparywka (pagwomasika),
NOCKONBKY 4acToTa CurHana nocnegHero
Takxe QUKCUpoBaHHan. YactoTa retepo-
AUHA BOBOE HWXKE 4acTOThl Nepenaryuvka,

TaK Kak B NPUEMHWUKE NPUMEHEH CMecu-
Tenk Ha BCTPEYHO-NapannensHeIX AMoaax
VD1 n VD2 [4]. Ha cmecuTens curkanul ¢
YBY u retepoauna NOCTYNakoT yepea ka-
Tywky cBa3m L3 u LS.

Harpyakon cmecutens cnyxut Gunsrp
HU3kmx wactot C11L6C12 ¢ vacrtoton
cpeaa 3 klu. 3BykOBOW CuUrHan ¢ Beixona
®HY noctynaeTt Ha YyCWNWUTENb HWU3KOR
yacToTel. COBpaHHBILM HAa MUKpPOCXEMe
TS922IN (DA1). B ee cocTage oga mano-
WYMALWKWX ONEpaunoHHEX YCUAUTENS C
BbIXOAOHEIM TOKOM 10 80 mA. B ycTponcTtee
33a0eMCTBOBAH TONBKO OAWH 13 HuX. Ha
HEWHBEPTUPYIOWMIA BXAOO YCUAUTENa No-
OAHO CMEWEeHWe, PaBHOe NONOBWHE Ha-
NPAXEHWA NMTaHKA.

o = 1
a1 o L
Réﬁ R3 AL s -
gl - Y
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Puc. 1

ratopamu. B HacToawen ctatee onucaH
OOWH U3 BapWaHToB NogobHOro yctpowu-
cTBa.

B npouecce ero KOHCTpyMpoOBaHWS
YYUTLIBANOCE TO. 470 cobupate rpubbl
Xx0OaT v moav, cnabo pasbupaiyecs B
TEXHWKE, NO3TOMY NONLICBAHWE Paauno-
NeneHratopomMm AonxHo BGblTe Makcu-
ManekHO NPOCTBIM, @ CAMO YCTPONCTBO —
manorabaputHeiM ¢ HeBoNbWOR anTeH-
HOW. B TO Xe BpeMSA Y4yBCTBUTENBHOCTL
paguoneneHraTtopa AonxHa HeiTe Ao0CTa-
TOYHO BBLICOKOW, 4TOBbLI Npu yoaneduw
rpubHuka oT asToMoBMNA HA HECKONBKD
KWNOMETPOB NPUEM CUrHanoe nepenar-
Huka He coctaenan Owl Tpyaa.

Buibop 6bin coenan B nonb3y npuem-
HUKA C NpaMbiM Npeobpa3oBaHuen Yac-
TOTel. B npuwemMHMkax atoro Tuna nocne
CMELWeHVA HanpAXeHWs NPUHUMaeMoro
CUrHanNa 1 HanpPRXeHua reTepoavHa Bbi-
AENAETCA CWUrHan 3ByKOBOWM 4aCTOTLI, Ha
KOTOPOW ¥ NPOVCX0ANT OCHOBHO®E yCune-
Hue. Mogpobree o pabote Takux npw-
EMHWKOB U O HEeKOTOPHBIX KOHRPETHBIX
KOHCTPYKUWAX MOXHO NpO4MTaThL B pato-
Tax [2—4]).

Cxema panuonenedraTopa nokasaHa
Ha puc. 1. Npuem curkana ocywecTsna-
eTCA Ha BHELHIOW LWTHIPDEBYH) aHTEeHHY
WA1 AnvHOI 19 CM U MArHWTHYIO aHTEHHY
WA2, Haxo[suwyocs BHYTPW KOpnyca npu-
emHuka. Katywka L1 mMarHuTHON aHTeHHBbI
v koHaeHcaTopel C1,C2 obpasyoT peso-
HEHCHBIN KOHTYD, HACTPOEHHLIN Ha 4acTo-
Ty nepeparsvka — 3,686 Mlu. Ha none-
BOM TpaHaucTope VT1 cobpaH ycunutens
BLICOKOW YaCTOThl. Pe30HAHLFEIR KUHTYD
L2C4 & uenn cToka TpaH3ucrGpa (aKxe
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Younutens HY npuemHuka — y3kono-
nocHe. Yactota ero MakCumManeHoro
yeunenns coctaenset 950 My, u makcu-
ManeHellt KOIGMUUVEHT yCUNEeHWA Ha
3TOW YacToTe, NPy WWpKHHe Nonoce Npo-
nyckanua (no ypoeuo 0.5 K,...) 900 M,
paeen 5200. Co CTOPOHBI HU3KUX Y4ACTOT
yacToTa cpesa A4X YHY 3aBucuTt OT eMKO-
cT1 koHpeHcaTopa C14 B uenwn obGpatHon
cBA3N. MameHas napameTpel 3TON uenw,
MOXKHO MEHATE M YAcTOTHYIO xapakTepu-
cTvky YHY Hanpumep. npu yBenu4eHun
conpoTuenenns peancropa R11 go 82 Om
4acTOTa MakCMMansHOro YCUNEeHWs npak-
THUYECKK HE cMeaeTcs, a K,,,,, cHuxaeT-
ca e 1,6 paza v wupuHa noNocsk NpPoNyc-
kaHua yeenususaeTca oo 1200 My, Yeenu-
yeHue emkocTu koHgencatopa C14 npm
HENM3MEHHOM CONPOTUENEHUW PE3ucTopa

Letany npuemMHuka CMOHTUPOBAHE! Ha
neyatHom nnate u3 OOoNLrMPOBAHHONO
CTeKNOTeKCTONMTa TonwuHon 1.5 mm. Ha
pvc. 2 NpueedeHs BUab NNatel CO CTOPO-
Hbl NEYaTHbLIX NPOBOAHWKOB 1 CO CTOPOHI
YCTaHOBKWM paawo3anementos. Bece nocto-
AHHbIE Pe3ucTopkl B ycTponctee — MIT,
noncTpoedHeinn — CMN3-226. Kowpenca-
Topet C1, C3, C4—-Ci4 Mmobele Mano-
rafapuTHole Kepamwvyeckwe, noacTpo-
eyHulin C2 — KT4-25. Bce oKCWAHBIE KOH-
pexcatopel — K50-35. Mukpocxemy
TS922IN moxHo 3amenuts Ha TSS12IN,
TpaHaucTops 2S5K117 — Tpan3uctopamu
KMN303A — KN303B. Adwogwl LWoTikwm
BAT86 MOXHO 3aMEHWTL AHANCTUYHbIMW
BAT81 vinn TNS711

Katywka L1 MarHuTHOI 3HTeHHbI Ha-
MOTaHa Ha CTEPXHEeBOM MarHWTonpoeone

' J;wfn-mmfiihwv .

R11 cmewaer 4actotTy mMakCumansHoOro
yeunenua B o6nacte Gonee HWakux Yac-
TOT Tak. npn C14=2 4 mk® 1 R11=47 Om
4acToTa MaKCUManbHOrD YCWNEHWA CO-
cTaesuT npumepHo 750 Mu. Mpw a1oM wn-
pyiHa Kpueon u K,.,. W3MEHRAITCA HEe3Ha-
HUTENBHO B CPABHEHUW C UX 3HYEHUAMN
npv HomuHanax C14 u R11, ykazaxHeIx Ha
cxeme

B npuemHuke npumeHeHbl ronoeHbe
TenedoHul C CONPOTUENEHUEM Kaxaoro
13 HUx 32 Om. OHW CoeAnHEHBI NOCNeno-
BATENLHO C COBMOAEHWEM NONKPHOCTY, 1
wx oBwee conpoTuenexue — 64 Om. MNpu
NoAgkniHeHnn pasvema TtenedoHOB K
rHe3any XS1 npuemHuka oTpuuaTensbHbIn
NOAKC UCTOYMHUKE NUTAHWA COBNVHAETCH
C 061LM NPOBOAOM 1 MPUEMHUK BKMKOYA-
erca. Bonbwe Hukakwux perynatopos u
BHIKTIOHATENEN B NPUEMHWKE HET.

MNpuenHuk NnuTaeTcs OT ABYX NNTUEBLIX
Gartapen CR2450, coeavHeHHblx nocne-
noeatensHo. MoTpebnaemeiin Tok He npe-
BbIWAET 5 MA, W 3TWUX WUCTONHUKOB, €M-
KOCTb0 0.6 A4 kaxowii, xBaTtaeT OuYeHb
Haponro. MNpuemHuk coxpanseTt paboto-
CNOCOBHOCTE NPW CHWXEHWM HANPSXEeHWs
nuTaxsws oo 3 B.

g

Avamerpom 10 mm w anu-
Hon 90 mm w3 depputa
400HH. Ee ofmoTka coaep-
#uUT 15 BUTKOB npoBoaa
N3B-2 0,5. AnuHa HamoT-
Kk — 30 mm. Katywkm L2—
LS HamoTaHb NPOBOAOM
N3B-2 0,18 va marHuTonpo-
BOAax TpaHchopMaTtopos
MY oT CTaporo UMNOPTHOTO
npuemuuka. Kartywka L2
conepxut 23 eutka. Ee un-
AOYKTUBHOCTE NOCNEe HAacT-
POMKM KOHTYPA HA 4acToTy
3.686 MMy — 13 mklH. Ka-
Tywka L3 cogepxut 5 BuT-
koB. KaTywka L4 copepxut
28 ButkoB, L5 — 4 Butka
MHaykTueHocTe L4 nocne
HacTponku — 20 M4,
Apoccens L6 HamoTaH
Ha KOABLEBOM MArHWTO-
npoeone Tunopasmepa
K12+5-5,5 mM 13 depputa
3000HM. Ero obmoTtka co-
nepxut 200 BUTKOB NpoBO-
na NaB-20,18. Ero wh-
OYKTMBHOCTE — 115 MIMH

NpuemHuk cobpax B kopnyce pa3me-
pamu 1138023 Mm. CNnasHHOM 13 ABY-
CTOpPOHHE (QONErMMPOBaHHOND CTEKNOTEKC-
Tonuta TonwwmHon 2 mm. Mawka npo-
W3BOAUTCA NO BHYTPEHHEMY NEPUMETPY
kopnyca. Takum o6pazom, NpUemMHUK Oka-
3ILIBAETCA NONHOCTBIO 3KPAHWUPOBAHHBIM.
CTeikW feTtanen kopnyca OONONHUTENBHO
npoknereanTca. C BHEeWHWX CTOPOH KOp-
nyc 3awnaknesaH v nokpawed MarHmt-
Han aHTeHHA NOMEWEeHa B OTAENLHbLINA
aKpaHupoBaHHbin OTcek. B oTceke ynane-
Ha y3KanA Nonocka gonerv BAONL OTCEKA,
yTo6b! 3KkpaH He 00pa30BLIBAN 3aMKHYTHIN
BuTok. B kpbilwke kopnyca NpoOCEepneHsl
OTEBEPCTUA AN HACTPOWKW KOHTYPOSB,
NoACTPOeYHOro pe3uctopa R1 v KoHaeH-
catopa C2. lNocne okoHYaTensLHOro Hana-
KMBAHWUA NPUEMHWKR 3TU OTEEPCTWA
MOXHO 330EK0PUPOBaTE

PacnonoxeHvwe paguopertanei B Kop-
nyce nenedraTtopa v BHEWHWW BUAg yCT-
pOMCTBA NOKAa3aHe! Ha GoTorpaduax, Ha
puc. 3 1 pMc. 4 COOTEETCTEBEHHO

Co6paHHbll 13 UCNpaeHslx Aetanen
npUemMHUK HadyuHaet paboTaTte cpasy
BoamoxHo, noTtpebyetcd NoacTpouTe
HacTOTy TeTepoakHa npuemMHuka B we-
Honewwx npegenax (OPUeHTUPOBOYHO A0
001 %) ee MOXHO cABWraTh, W3MEHAR
eMKOCTe konaeHcatopa C7 wnun HeBone-
Won paccTponkow koHtypa L4C6 B
NOCNeaHemM Cny4ae n3mMeHaeTCa W amnnu-
TyOa HANPAXEeHWA reTepoavHa, nogasae-
MOrO Ha cMecuTens. He ucknYeHo, 4To
NPUASTCA  W3MEHWTb YUCNO BWTKOB

Puc. 4
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kKaTywkn L5 gna pocTtumeHus makcu-

MansLHOro OTHOWeHKUs "curHan/wym” [3].

HanpaxeHwe reTepoauHa, Noaasaemoro
Ha CMecuTens., NOMKHO BbiTb Ha ypoBHE
OTKPLIBAHWA AMOAOB, H4TO ANA NPUMEHEH-
Hel auonce LoTTkKM cocTaenser npu-
mepro 0.2...0,3 B.

MamepeHHbIn aBTOPOM YDOBEHL CO6-
CTBEHHBIX LWYMOB NPUEMHUKa, Npuee-

OEHHBLIA K aHTEeHHOMY BxOgy, cOCTae- |

naer 0,2 MkB. YyBCTBUTENBHOCTL Npu-
eMH1Ka 113Mepanack C 3aTeopa TpaHau-
ctopa VT1 npu OTKMIOYEHHBIX AHTEHHAX.
Mpu 3dDEKTUBHOM HANPAXKEHUKU BLICO-
Ko4acToTHoro curHana 0.6 mkB oTtHo-
LWEHWE CWUrHan/wyMm Ha BeixOOge npw-
emumnka coctaenaer 10 nb. Yposexs
MOLLHOCTW 3BYKOBOrO CUFHanNa Ha tene-
doHax npw atom cocTtasnseTt 0.4 mkBrT,
4YTO HECKO/BKO BbiLWE NOPOTa CheilnMOo-
ctu. lNpu HanpaxeHuwn BY curnana
6 mMKB MOWHOCTL 3BYKOBOrO curHana,
cooTeeTcTeeHHo, 8 100 pa3 sbiwe (OT-
HOowenune curHan/wym 30 ab). lMpw
NaneHENWEM YBEAMYEHWW BXOOHOMO
CUrHana HanpaxeHwe Ha tenedoxax nu-
HeWHo pacrer oo 1,3 B, 4te cooTeeTcT-
ByeT mowHocTy 26 MBT ans ucnoneaye-
Mbix  Tenedonos. OTHOowewue cur-
Han/Wwym Npu 3TOM, eCTECTBEHHO. YEE-
NMUYHMBAETCH.

HacTpoika aHTeHHOW CUCTEMBI NPO-
M3BOAUTCA NOOCTPOEYHEIM PEINCTOPOM
R1 no metonuke, onucanHow B [4], Tak,
4T0OBI €€ Auarpamma HanpasnexrHoCTH
npuobpena dopmy kapauouas. OTHO-
LUEHWME IHAYEHMK HanpRxXeHns Ha Tene-
POHax Npu HaNPaBAEHMAX NPUeMa Cur-
Hana "Bnepea/Hasan’ AoNXHO BwiTe He
xyxe 10 ob. B npouecce nowcka paowo-
Maska. Nocne TOro kak ero CUirHan yCiibi-
waH. NPUeMHNK NOBOPAYUEAINT BOKPYT
LWTHIPEBOW aHTEHHL! Tak, 4ToOL cTpenka,
HaHeCeHHan Ha BEPXHIOK YacTb KOpnyca
NPUEMHWKE 1 YKa3blBAKOWAR Hanpasne-
HWE MAKCUManNeHOro curHana (npu
xanubpoBKe MNPUEMHWKE), COBMECTU-
nace C Hanpagnenwem Hawbonswen
TPOMKOCTM Npuema. 370 1 eCTb Hanpas-
neHue, 8 KOTOPOM HYXHO ABWraThCs,
470061 NPUATKA K OCTaBAEHHON ABTOMA-
LLIKHE .,

HYBCTBMTENLHOCTE MNPUEMHUKA [0-
cTaroura anda Toro, 41obel ¢ nepepatum-
koM [1] curuan Gel npuHMMancs Ha pac-
cTOAHUK 4....8 kM. 3TK undpel 3asucar
OT BbICOTEI MECTA, Ha KOTOPOM OCTaBne-
Ha8 aBTOMawWWHAE, OT penseda MeCcTHO-
CTU 11 OT YCNOBWI NPOXOXAEHWA Paauno-
BONH. H47006bl yBENWMYUTL 3TO paccTos-
HWE, aBTOMOGUNBHYID aHTEHHY ANUHOWN
120 cm, cnone3yemyio B nepeaarsuke,
cnegyert 3ameHnTs Bonee pAvHHOM.
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2 Monskos B. MNpuemHuk npamoro npe-
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MHorognana3oHHbie wnendoBbie
BepTukKkalnbHble aHTEeHHDbI
Poman CEPIEEB (RN9RQ), r. LWagpurck Kypranckoii obn.

OceHbro 2009 r MONOOEXHONA KONNek-
THEHOW pagwocTtadumn  RKIOWN
NPUWINOCE CMEHWTL KOMHATY BHYTPK 308-
HWA, KDOME TOro, Npyw pPemMoHTe kpOenu
GLINKW CHATEI BCE aHTeHHbl. Boanukna He-
06x0AMMOCTE 3aHOBD CO30RABATE AHTEH-
Hoe none. KoHdwrypauns HOBOMO NOme-
weHwa nozeonaet obopynoBate BTOpOE
pato4ee MecTo, No3aToMy PROPFaH3aLma
AHTEHHOrO NONA Huina KCTATH

M3y4aa MOOeNK anTeHH, EXOLAWILY B
ROMNNEeKT nporpammel MMANA-GAL, 1
PA3MBILLNSA O DA3MELLEHNIA AHTEHHEI C CO-
BrAELLEHHEIMUW AuanasoHami 160 v 80 mert-
POB B YCROEWFX CrPaHU4eHHoro NpocTpad-
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CTBa, & SAWHTEPECOBANCS AHTeHHOn

/ANT/Match/Short-Gamma-dipole.maa,
pacc4vMTaHHon Ha ananazod 20 meTpos.

B ceoew kHure [1] Mrope MoHuaperko
paccMaTpuBaeT 3Ty aHTeHHy kak npe-
AEeNbHBIA CNYYan, NP KOTOPOM YKOPOYEeH-
HBI AWNONb ELE MOXHO HACTPOMUTE W CO-
rNacoeaTte C XO0akCwanbHbIM Kaﬁenem Cc
NOMOLLBIO raMMa COrNacoBaHun.

C Apyroi CTOPOHLI, MOXHO paccmar-
PUBATE OAHHYIO aHTEHHY 1 KK YKOPO4EeH-
HbIW EMKOCTBIO WNendOBLIA AMNons (8uk-
patop Muctonekopca). Bonee Toro. reo-
METpWYECKWE pa3Mepel 3TOro Aunons
o4eHb 6NU3KK K paamepam NoNyBONHOBO-

| ro gynons gruanazoxa 10 mMeTpos.

Mo aHanorum ¢ 3ToM aHTerHon 1 BGeina
CMOAENMPOBaHa aHTEHHA, NPeacTaBneH-
Has Ha puc. 1. BepTukansHuin wneindo-
Bolin GP Ha puwanazon 20 meTpos npwm
BKNIOYEHUWM B CXEMY KOHAEHCaTopa He-
Bonblion emMKOCTH Nerko HacTpaueaeTca
Ha avanazoH 40 meTpos. BxogHoe conpo-
TUBNEHWe aHTeHHsl 150 OM. Hacrponka
ee pocTatoqHo npocta. B pguanazone
20 MeTpOB pe3oHaHCHaA YacToTa aHTeH-
Hbl 3aBUCWUT B OCHOBHOM OT OnuHLI BUGpa-

| TOpa » NoACTPauBaeTCA OHa Ha 3TOM aua-

nasoHe nameHeHuem BbICOThI. B ananaso-

He 40 MeTpoB akTUEHAR HacTe MMNENAHCA
3ABUCUT OT LWKMPKWHEI BB paTopa, pearTve-
HAA #€ Nerko KOMNeHCUpyeTcs noa-
CTpOMron KoHAEHCATopa. MNMeperninyeHmne
01ana3oHoB OCYLWECTENARTCA € NOMO-
weto pene K1 nubo nepernioYatens.

OnoHUM M3 HEQOCTATFOE 3TOR aHTEHHLI
MOKHO CHMTATE HEYAOOHLIA KOHCTPYKTUB,
TPEDYIOWIA KAk MItHAMYRM ABYX pACNODOok
anuHor 650 mia

OaHako NPUCMOTREBLWNCE, NErko no-
HATL, 4TO BEDXHAA paCnopKa COBepLueHHD
HE Hy#H3, AHTEHHa, NOKaA3aHHaa Ha
pwvc. 2. Huden ocobeiM OT BEIWEONUCAH-
HOM SHTEHHBLI HE OTNWHAETCA W paccmart-
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PUEATL €€ OTAENBHO HET chMelcna. CTouT
NWE OTMETWTL, Y4TO 338 WCKAINYeHwe
BEPXHEW PACNOPKM MEl NAATUM YBENWYE-
HUEM Pasmepa HIKHEeR .

Cneoyowmm BaxHbIM HENOCTATKOM
NEPBOWN aHTEHHbI SBNAETCA €8 YKOPOHEeH-
HOCTb Npu paboTte B ananasoxe 40 met-
pos. Pacnpeaenexe 8 Hew TOka rosoput
0 TOM. 4TO aHTEHHA YKOPOYeHa He onTui-
ManeHo, ee aMOEeRTUBHOCTE HaxOanTCes
H3 YPOBHE aHTEHH, YHOPOYeHHBIX LiHOYkK-
TUBHOCTLK. OAHAKO OHA BO MHOMM» Gry-
qanx Oyper paboTate HECKONBKO nyyLwe
PACNPOCTPAHEHHBIX, B NOCAEAHUE He-
CKONbKD AECHTWNETHMI, CamoOensHbIN K
3dBOACKMX TRPANOBEIX MHOMOOMana30oHHbix
BEPTUKANBHBLIX AHTEHH CO CPasHUMORn
BLICOTOW.

Boofwe, nagerve yocuneHus He ctons
daransHo, Kak MOXHO nogymate. Ha Bel-
COTE OT 3eMnM S M 1 NPK HanUu4MKn OByX
NPOTUBOBECOB Takas aHTeHHa MNPOWrpbl-
BaET N0 ycwneHuo nonuopasmepHon GP
MeHbwe 2 ab. 3107 npourpeiw ewe
YMEHBLWWTCA npwy YEENWYEHKMW BbICOTHI
W/UNK 4ncna NpoTUBOBECOE.

Kpome Toro, HepoctaTkom 3TOW aw-
TEHHbI ABNAGTCA OOBONEHO y3KaA Nonoca
B Avanasone 40 metpos Ho TyT swifop

Puc. 2



Hegenur — nnbo paciiupiem Nonocy w1
Tepsem 3OGERTHEHOCTE aHTEHHBL, NMbo
NPUXOAUTCH CMHUPMTECS C TakoW y3kou
nonocon  Pewenne nocnepHen npobne-
Mbl B CRy4ae NOXOAHOW AHTEHHLI 3aknoYa-
27CA B NpUMEHEHMU NOACTDOEYHOrO KOH-
LEHCATORA, B CNyYae cMeHbl Buaa paboisl
Ero NoACTPONKOKM O0OHBAEMCH MUHWMY-
ma kCB Ha HeobOxoaunmom yqacTke auana-
3012

B crnyyae aHTeHHb! CTauWOHAPHOW hMil
NUWbL CAEFKa YCNOXHUM NepPekmoYeHne
avanasoHoe, Acbasum NapaniensHo KOH-
AeHCaTopy ewe ogwH, nogrnwyYaemel
AP CKMEHe NUNAPHOCTW HaNPHAXEeHWA
nuTadua  [Nonoca aHTeHHsl B peancHbiX
yCnoeuax no ypoexio KCB<2 coctasur
50.. .60 kM4, NG3atomMy BNONHE PEanbHO
Nepe<DbiTe BONBLWYID YACTE AKana3oHa

Ha pwuc. 3 npeactaened cnegylouini
BAPWMAHT Pa3snTuUs aHTeHHb — Mpespa-
LUEHIE 86 B MHOMOAMANA30HHYI0 AHTEHHA
pabortaer B guanazosax 40, 20, 15 w
10 meTpoe B npuHumne, npv Heobxoam-
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Pwuc.

MOCTW aHanoruyHo MOoXkHO 000aBUTe v
WARC pwanasodsl. Huusero ceepxopuri-
HANBHOrO, KAk BUAWUTE, HE NPOU3oWnNo. ¥
Hac y#e ecTo pacnopku, noveny Ovl U He
n06aenTe Napy 3NeMEHTOB NO NPUHLMNY
open-sleeve. Tak A yxe Oenan B aHTEHHEe
[2]. koTopas nokazana cefs oveHb xopo-
wo Kpowme toro, atn anemeHTel o6nana-
0T 3IKDaHPYIOWWM CBOWMCTBOM, OHW OC-
nabnaoT CEAZL MEXAY HENOCPEACTBEHHO
NONOTHOM AHTEHHBI ¥ NONOTHOM [M-3BeHa
pasymeercsl, pevs WOBT O AwanailoHe
40 meTpos.

HacTtpoiira 310 aHTeHHb! He CAMWKOM
yenoxHaeTca. MNo-npexHeMy 8 Ananaso-
He 20 MeTpos HacTpaueaemM ee nameHe-
HWEM BLICOTE!I @HTEHHbLI, @ B OWanasIoHe
40 MEeTPOB aKTUEHYIO COCTABNAIOLLYID UM-
neaaHca Mel NOACTRauBAEM N3MEHEHNEM
€€ WWPKUHLI. PEakTUBHYIO COCTaBNAOLYIO
KOMNEHCMPpYeM NOACTPOMKON KOHAEHCa-
Topa. lMpu otcyrcteumn NpubBopoe 3To
MOXHO CAENaTe C NOMOLWEIO OOLIKHOBEH-
Horo KCB-metpa. nq 31oro Heobxoamumo
YCTAHOBUTE KOHAEHCATOP B NONOXEHUE
MuHUMyMa KCB, 3atem, wamensan LIMPUHY
aHTeHHbl, TpeOyeTca BHOBL HaNMTU MUHK-
mym KCB. Takvmu waramm HeoBxooumo
HalTu To4ky, KCB B kOTOPOW paBeH eauHu-

ue. MNocne 3Toro Mbl MOXEM NPUCTYNUTE K
HACTpoMke auanaloHoe 15 u 10 metpoe
MPOCTLIM UAMEHEHWEM ANWH HOBOBBEAEH-
HEX 2NEMEHTOE KOHCTRYKUMK.

CTOWUT OTMETWUTD, 4TO 8HTEHHEI DACCHU-
TaHb! Ang patioTel HENOCPEACTEeHHD Haa
aemnen nbo Han METANNMHECKON WK
wene30beToHHon kpeiweri. B takom cny-
yae HeT HeobxoawMmocTy yCTaHaenuBaTh
PE30HAHCHLIE NPOTUEOBECHI, A0CTATOYHO
“WMeTe WX OnuHy nopaaka 4 6 m, dem
BONLLEE YNCNO NPOTUBOBECOB BEl pa3ve-
cTuTe Ha 3emne, Tem Bonee IhGEeKTUBHON
OypeT aHTeHHa. ocobeHHO 3TO kacaeTcs
ananazoHa 40 meTpos

BnonHe BOZMOXHO CRerka NpunogHaTe
aHTeHHy Ha BLICOTY He Bonee oAHOro MeT-
pa, 8 TaALOM Chy4ae Heobxopumo npme-
HATE PE20HAHCHBIE NPOTUBOBECH! [pit
NOOHSTALT GHTEHHBI Ha ﬁonb{L"',fH'J BLICOTY
MPUEETCR NPEefBaAPUTENBHO CROPPEKTHUDO-
BaTL MOOEeNL aHTEHHE B ravertre Np-
Mepa Ha pmc. 4 npuBeacHa Nepeas aHTeH-
Ha, NepecsrTaHHan ans ceoBoaHoro NpG-
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CTpaHCTBa, XOTH PAa3MEDDL! BIONHE Npume-
HWUMBI A8 BBICOT MPUMEPHO OT 5 METPOB

B kasecTtse matepwana ONA MaroToB-
NEHWA ITUX AHTEHH MOXHO VCNONE20BATE
MEOHLIN UK ANKDMUHWEBEIM NPOBOL ANa-
merpom 1,52 mm, Bnonke gonycTiimo
WCNONL30BATE HEePAaCNAeTEHHYID NOnes-
Ky', B 3TOM CNyYyae BCE BEDPTWKANLHLIE
pasMepsl HAO0 YMEHLLUUTE NPUIMEPHOD Ha
2.4 %.

Ocranoeumca nogpobyee Ha cnocode
MATAHKMA 3THUX AHTEHH.

CornacosaHve CONpOTUBNEeHWA Npep-
narai NpovW3BoaAWTE C NOMOWLKD TAK No-
mobueweroca mMHe Tpancdopmaropa Ha
depputosbix Tpybkax. OaHvm 13 ero npe-
viMywiecTae aenaeTc Bonee Wnpoknin Bol-
6op cornacyemeix CONPOTUBNEHMI. M3Ha-
4anbHO aBTOPOM NOAXOLA MOXHO CHMTATb
Banentuna (RZ3DK), koTopbin Hauan npu-
MEeHATL Takue Tpanchopmatope [3]

MNo3xe. B x00€ AUCKYCCUA. POAMNKCE
TpaHchopmaTopel ¢ Bonee WKMPOKUM
BeIB0OPOM KO3IDDUUMEHTOB TpaHChopma-
umMKr No conpotweneHwo. B yactHocTu,
MHOIO TakKon TpaHChOopMaTop NPUMEHEH B
[4]. B npuHuune, BCA TexHONOrva waro-
TOBAEHWA WX ONWCaHa B 3TKX NEPBOUCTON-
HWEax.

HanomHD Nule, 4TO ANS NpUBEneHus
BxogHoro conpotuenedna 150 Om nep-
BhIX TREX aHTEHH K conpoTueneHio 50 Om
HeobxoauMo umeTe 3,5 BUTKa Ha NEePBUY-
HOM OOMOTKE W 2 BUTKA HA BTOPWUHHON.
Ons exoaHoro conpotuenednsa 112 Om
YETBEPTOW @HTEHHBI YWUCNO BUTKOB ANA
obmoTok OyneT 3 1 2 COOTBETCTBEHHO.

TparchopmaTop MOXHO YyCTAHOBUTE B
TOHEE MWTAHWA dHTEHHB! 11 NpUMMEHKWTE B
radecTee dwhepa obeHHBIA KOAKCHanb-
HbIM kabene.

A MOXKHO NOWTY OPYIAM NYTEM, CHUHE -
HKE BEINOAHUTE CUMMETPUYHON ABYXNPO-
BOOHOW NVIHWMEKW, B Ka4YeCTBe KOTOpOW BNON-
HE BO3IMOXHO WCNONLIOEATH 00bIKHOBEH-
HBIN HEPACMNeTeHHbIM NONEBOW NPOBOA
N274 Tpanchoprsatop xe B Takom cry4ae
YACHHC yCTAaHOBKMTE Yy TONKKM BXOAA B 3Aa-
HWE fanee, Vae A0 CamMoro Tpadoweepa,
MO¥HO NPONO*UTE CObIMHEIW KOakCUaib-
HEt kafens. Bonee noppobro O Takom
dunepe paccrazaro 8 [2] n [4] Ormevy
AWWE. 4TO NOTEpW B HEM HE NPEeBLILanT
noTepsL B 4aCTo MNPUMEHVMBIX KOakCank-
Hetx kadenss  Hy v ne 2abyosTe 3arpa-
OUTENBHLIY 0PDOCCENL B TOHEE NuTadna!

NMUTEPATYFA

1 Tondapenxo WM. AutenHe KB w YEB
YacTts Il OcHoew v npaktuea — M Paguocodt
xypHan “Pappo” 2006

2 Ceprees P. BoCLrMOWANAICHHRIR HE-
CURMMETPUYHEIN Lunans — Paowo 2008 Me 7
c 54, 55

3. Cemmuer B. BY rtpancdopmarope na
QEPPUTORRIA  MaiHWUTONDOBOOAX Paawo,
2007 N2 3 c. 68,62

4 Cepreea P. HecutaneTpudHell TPANOAEI
aunone nttp: " www.cqgham.ru/ant78_71.
htm>

O7 pegakysu. Moaeni omucanHbix aM-
TeHH B POPMATE Maa BelNOXEHE! HA TIp-Cep-
Bepe pegakymd no  aapecy <fip://ftp.
radic.ru pub 2010/05 antENSRQ.zip> .

Penaxtop — C Hekpacos, rpaghika

0 Anapees

7~ HA JIOBHTENLCKMX

L

1 BAUANIASOHAX

{Oxowvanme. Havanc cm. Ha c. 55)

HENer MTHMHbIMIA KB&.I'\HQJMK&LWIOHHI:IMH KO-
rmuccuAni loCkoMHan30p Hanpaewn B Tep-
PUTOPUANEHBIE NPEANPUATHA PAaMOYEC-
TOTHOW CNY:Okl v B Coloa paguoniotutengi
Poccun nucema. B Hux NpuaHaHo ueneco-
obpasHbiv Npoaokate aty paboty B pam-
Kax KBanuurKaunoHHeix Komucouit CPP. Ho
npK 0OA3ATENEHOM YHaCTLM B HUX NPpeAcTa-
BUTENEeWN pagnuoHacToTHON CNyxBbl, TencTol
ITUX NUCEM MOXHD HanNTK nNo anpecy
<http://www.srr.ru/DOCUMENTS/
lets_from_katulevskiy.pdf>.

MonuTtopuHroeas cnyxba MexayHa-
poasoro papuoniobuTensCKoro cow3a
o0paiwaeT BHUMaHVE KOPOTKOBONHOBMKOB
1-ro pavona IARU (B TOM 4ucne poccuii-
CKWX) HE HEAONYyCTUMOCTb HapyLWeHWs
YAaCTOTHOrO NNaHa panoHa B AuanasoHe
160 meTpos. Tak, Geina 3adukcuposaHa
pabota papuonobutenein 1-ro panoxa Ha
yactote 1805 kly (co cranumen na Tam-
narga). MonwtopuHrosan cnyxba Hano-
MUHAET, 4TO B OTNINKE OT 2-1o U 3-ro pan-
oHOB IARU, paauoctadumn 1-ro paitona He
umeloT npaea pabotarte Hvke 1810 klMy. B
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PAOWO Ne 5, 2010

"PAOUO" — O CBA3U

avano npoueccy "amepukaHudauymnm’”
Hcoeemxoﬁ BOEHHOW W rpasgaHckoun
pPagMOTEXHWKIA ObiNO MONOXEHO B KOHUE
1935 roga. xorga Gein nognucad 0orosop
O TEXHWYECKON NOMOUWM C aMePMKaHCKON
¢dupmon RCA (Radio Corporation of Ame-
rica). OCHOBHOWM COCTaBnRIOWEN 3TOr0
noroeopa Gbina aMepyKaHCKas NOMOLLL B
NPOM3BOAOCTEE COBPEMEHHbLIX pPaguo-
namn, NOCKONbKY Hawe OTcTaBaHwe B
aton cdepe k cepenwHe 1930-x ropoe
CTano o4YeBvgHbIM.,

OpHako noroeop ¢ RCA, 3aknioveHHbI
Ha cpok Ao konua 1940 ropa, ekno4an e
cebn v gpyrve HanpaBneHus COTPYOHM-
yecTea. Hanpwmep. pa3eepToiBaHWE B
CCCP nepebix TeNeBranoHHBIX Nepenaro-
WX UeHTPOoB. a Takxe COBMECTHOE KOH-
CTpyMpOBaHWe OLITOBbIX BELWATENbHbIX
paguonpremMHUKOB KM HanaXxXuweaHve wx
KOHBEMEPHOW COOpKK Ha COBETCKUX
pagmo3aeogax

B npuvHuMne BCe 3asBneHHLIe B OOro-
BOpE uenu Beiny OOCTUrHYTH. Ha neHuH-
rpagckom 3asopne "CeeTtnaHa” v B nopg-
MOCKOBHOM DpA3MHO paseepHynu npo-
W3IBOACTEO amMepPUWKAHCKWX pawnonamn C
QKTanbHbIM LOKONEM B METANNMYECKWX W1
CTeknsHHLIX BannoHax. B JleHwHrpane wu
Ha LyxoBckol BawHe B Mockee 3anycti-
N aMEPUKAHCKWE TENENEPeaTHMKN, 3 Ha
BOPOHEXCKOM 3asoge "OnekTpocurHan”
Ha4anoCk MaccoB0e NPOM3BOACTBO ObITO-
Bblx CynepreTepoavHos 6H-1.

Kpome Toro, k 1938 rogy Hawmmm mH-
xeHepamu beina paspaboTtada 1 BHeOpe-
Ha uenan cepua manorabapuTHeIx paavo-
namn Ons nNpUeMHWKOB C BartapenHsbim
NUTaHWEM — Tak Ha3blBaemblx “Manra-
608" ¢ HanpaxeHnem Hakana 2 B. Cosert-
ckue "manrabel” umenu creknaHHbie Gan-
NOHGLI, OKTANBEHBIE LWOKOMK 1M MOT N BRNyC-
KaTbCH HA TONBKO YTO BBEOEHHOM B CTPOW
amepukaHckom obopynoeanun. Beinu B
3TOW Cepul W BbIXOAHLIE Namnel OnNs
nepenaryvkos.

Bea takux GaTapedHbix paovonamn
Beino Gbl HEBO3MOXHO KOHCTDYMpPOBaTh
HE TONLKO ObITOBLIE PAAVMONPUEMHMKN
ANS Cena, HO W NEPEHOCHBIE PaguoCTaH-
UMK ana nexotsl. Begs BCe npepocTae-
NEeHHEIE HamM aMepukaHuami mogenn
paguonamn 1umMmenn HanpaxeHwe Hakana
6.3 B, T. e. paccuuTaHLl Ha MCNONL30BA-
HWE B NpUMEMHWMKAx C NMUTAaHMEM OT 3nek-
TpoceTy. Kak BLIrNAOEN 3TV pagronam-
Nbl, MOXHO YBMOETL Ha 3-1 . oBnoxkn.
CneBa Ans CpaBHEHWA Noka3aHa namna
YB6-110. npumeHsBwancs 8 paguocTaH-
UMAX npeablioywero noKoneHua — oT
11-AK obpasua 1933 r. po 5-AK-1M
obpasua 1939 r

Hauwnan ¢ 1937 ropa Ha Gase paawo-
namn € OKTankHeIM UOKONEM, KaKk amepu-
KaHCKWMX, Tak W CoBeTCkux “manrabos”,
paspafateiBanace Ta paguoannapartypa,

65 uem Tlodegm

Pagunocpeactea PKKA: amepukaHckuu cnej

Banepuii TPOMOB (RA3CC), r. Mocksa

C KOTOpOI 4acT KpacHow Apmun BCTYNK-
nn 8 Benukylo OTe4eCTBEHHYIO BOWHY. 3TO
BN NexoTHele paguocTaHumum PB (3-P) u
12-PN, taHkosbie 9-P 1 10-P, asnaunoH-
Hele PCKU-3 1 PCU-4.

B rofbl BOWHBI C NPUMEHEHWENM TEX *Ee
pagronamn paspabareBanvce HOBLIE Pa-
OWOCTaHUMK W COBEPLUEHCTBOBANNCE MO-
nenv npegeoeHHoW pa3paboTkn. MHOrm
M3 HKX ﬁblﬂa CyxeHa oonraqa *M3iHb 1 B
nocnesoeHHsIe roasl. Baate xo1a Oel pa-

B Cosetckom Cow3e npow3s0ncTBO
cynepretTepoanHHBIX NPUEeEMHWEOS  O6NA
HaceneHua B 1935— 1936 ropax Haxopw-
AOCH B 33a4aToOYyHOM COCTOAHuY 3a uc-
KMOYEeHMeN He CNMWEOM yoaqHe!x mMOLe-
new LUPN-8 w UPN-10 pazpadoTaHHbix
neHuHrpagackon LeHTpansHon pagwons-
60p8Tl:]DHF?H HA NamMnay OTe4eCTBEHHOID
NPOW3EOACTEA, NUILL HAa 3asope Me 3 B
r Anekcanapose ¢ 1936 ropa seinycka-
nvce cynepretepogmie maprew CBA. 3a

B raaastaled i

-

[
|
| Crmogsnbie koHaeHcaTopel B8 nepenarymkax 71-TK-1 (1935 r.) m 71-TK-3 |
|

(1940 r.).
(et

anoctanum PB-M (nocne BoiHel PBEM-1
1n PBEM-5) nnn npuemuuk YC, koTopbli
03N NYTEeBKY B XU3HE NpuemMHnkam YC-Mu
MNP-4N. Camu xe oxkTansHble paguonamne
soinyckanice 8 CCCP po nakana 1980-x
rooos

Mpamoe oOTHOweHWe k cobbITUam
Benukon OTeyecTBEHHON BOWHBLI MMEEeT 1
paszpaboTtka ObiTOBBLIX BeWAaTeNbHbIX
PanvonNpPUEMHMKOB. KOTOPYH) OCYLLECTE-
na B 1936— 1937 rogax rpynna vHxeHe-
POB BOPOHEXCKOro "3nekTpocurHana’
KOMaHOuPOBaHHaA Ha 3aeon RCA B ro-
poake Kempew, wrat Hew-Axepcu. MNe-
pen HawwvmiK nHxkeHepamu Bouina nocrae-
newa 3anava — pa3spaboTate 6-namnosein
v 9-namMnoseil CynepretTepoayvHbl Ans ux
npoussogctea 8 CCCP. 3a ocHosy Gbinu
B3ATbl HaubGonee COBPEMEHHbIE HAa TOT
MoMeHT mopenn — RCA 6T2 ana Gyayuwie-
ro cosetckoro 6H-1 n RCA 9T ana 6yay-
wero 9H-4

ofpasey AnA nNogpaxadus 3aechk Obina
83aTa mofdens RCA 140, esinywerHas eule
8 1933 rogy.

Lo naksana Benukon OteyecteeHHOW
BOWHLI AREKCAHOPOBCKWW 33aB04 BbINy-
cTun okono 60 Teicad npremunkos CBLA
paznuyrex moardukaumn. B 1o xe spems
BOpOHEXCKI "3nekTpocurHan’. Hadas
KOHBEMepHYi0 cBopky npuemHukos 6H-18
1938 rogy. ycnen oo Havana soiHbl M3ro-
TOBUTEL OKONO 175 ThICAY 3aTux OLITOBLIX
cynepreTepoavHoB

Hu opHa w3 mopenenn CBL. exknouas
CBO-M w CBO-9 wa pamuonamnax c
OKTAfNbHBIM LOKONEM, HE HALWNE NPUME-
HeHus B KpacHow Apmui. MNMpuyamHa, cko-
pee BCEero, COCTOANa B HEeyAayHOW KOH-
CTPYKLUWKU 3TKx MPUEMHMKOB, WMEBLLMX
rnyookoe Wacck C MHOFOCNOMHBIM MOH-
Taxom. 31o genano CBA manonpurogHs -
M1 ONA DEMOHTA BHE CneunansHo oBopy-
[OBAHHBLIX MACTEPCKIX.



A Bo1 npuemHuk BH-1, doTorpadum
ROTOPOr O NPUBEASHB HA 3-1 €. 06N0XKW,
BRMCAN CEOE UMSA B UCTOPWIO BOWMCK CBA3N
PKKA Hanpumep. 8 "CrnpasBoynuke no
BOMCKOBLIM 1 TAHKOBbIM PAAMOCTaHUMAM”
(Boennanatr HKO, 1943 r.) B onucaHuu
nexoTHow panuoctaqummn 13-P obpa3sua
1942 ropa npsmo ckaszado: "PaauocTaM-
LS B OCHOBHOM COBMpaeTcs 13 geranew
pagvoseLarensHeix npuenmHnkos 6H-1"

3710 yTEEpXOSHWE, HA HALW B3rNag, He
COBCEM KOPPEKTHOE, HO OHO NexXuT B
OCHOBE pPacnpOCTPAHEHHOrO MHEHUSA O
TOM, 4TO B rOfibl BOWHBI BEWATENBHLIE
npuemHikk 6H- 1 pazbupanince Ha getany
W y3Nel, KOTOPBIE 3aTem NOBTOPHO WC-
NONB30BANWCE NS W3roTOBNEHNS BOEH-
HbIx paguocTaHumil. MmewTcs B Buay Te
NPUEMHIIEK, HAXOAWBLWWECH B NNHHOM
NONL30BAHNKM COBETCEMX rpaxiaH. KOTO-
DObi€ OHM BbIHYXAEHbI Bbink CAaTe Ha ani-
TEeNLHOE  XpaHeHwe  COornacHo
noctanoenenuy CoeHaproma o7
25 moHA 1941 ropa

Ha camon ke gene ecnu npo- ‘
aHanManpoeate cneyuduraunn
pagnocTanumm 13-P 1 npuemHuka |
6H-1, TO MEXAY HUMK HANABTCA He
TaK MHOro 06Wero. BuayaneHo ke
"oBwHocTe” Mexay 6H-1 w 13-P
KaxeTca O4eBMaHOn NMilb 113-3a
NPAMOYrONBHBLIX KOPNYCO8 (huneT-
pos MY c xapakTepHOW aniKmu-
HUeBoR “wanodkon”  CcBepxy
(3-5 c. 0GNOXKM).

OpHako Hanuyve 8 13-P ineT -
poe MY C NPAMOYrONEHLIM CEYE-
HUEM KOPNYCOE EWE HEe A0KA3bIBa-
eT, 4T0 0N NPOW3BOACTEA 3THX
pPagmoCTasUMin NaXe B TAXENOM
1942 roay SuITOBLIE pagMONPIEM-
HWKW B MAcCOROM nopapke pastn-
pann Ha getani. Ham M3BecTHbl
MWL OBe cuTyaumu,

korna B |

emHuky BH-1 peansHo nepenenti-
sanv AN BOEHHLIX uenen. Bo-nep-
BbiX, WMEHHO Tark WarotTasnueanvcb 8
r Fopekom  paguonpuenmnnkn  KC-2,
crnewHo paspaboTaHHele B KadYecTee
3amMeHel NpuemHukam YC

Bo-BTOPLIX. €CTh NUCEMEHHBIE CBUAE-
TENLCTEA, 4T0 B GnokagHom JleHuHrpane
npuenHukn 6H-1, coarHele HaceneHnem
Ha xpaHexne, pa3bupani oNs UEroToBne-
HE NEXOTHBIX pa.ﬂuocraHuuﬁ. NPUMEHAE-
wmxca Ha fledwHrpaackom gpoHTe. Ho 8
OCHOBHOM pPEYbL LWNa KOoHewHo xe ob
WCNOMNB30BAHMK 3aNacoB Tex getanen w
yanoe o1 6H-1, KOTOPBIE A0 BOWUHE! CNELW-
ankHO BbLINYCkaNWCh 3aBOAOM INEKTPO-
curHan” gns naroTOBNEHMA Kak MpaxaaH-
CKOI, Tak 1 BOEHHOW annaparyphl.

JokazatenscTBOM TOrO, 4TO 3Ta Npo-
aykuma ma 1. Boporexa OGbina socTpebo-
BaHa BOEHHBLIM PAaguoONpPoMOoM EUE Ao
Havana BOB. cnyxut dhopmynipoeka n3
cneundukaumn rnpuemMHIka paarocTaH-
umK 12-PM, npreegeHHan 8 ynoMaHyTom
Bbiwe Cnpasoynuke: "45..53 — KaTyllkw
KOHTYPOB NPOMEAYTOYHOW HACTOThI C Mar -
HETUTOBLIMK cepae4YHMKamm 3asopa
"3nekTpocurHan” (cm. 3-10 €. 06NoXKK).

OTtcraeaHne coBeTckow paguonpo-
MbILWNEHHOCTH B cepeauHe 1930-x rogos
WMENO MECTO He TONbKO B 06nacTh anexkT-
poBakyymHblx npuBopoe (pagwonamn,
TEeNEeBU3WOHHBIX TPYOOK 1 Ap.), HO 1 B NPO-
WM3BOOCTEE BbICOKOKAYECTBEHHbLIX KOHOEH -

preat

Conporusnernus Kamuxckoro v TO 8 Garapesinom | 30BaHbl 11 NEW pa3paboTke cne-
1942—1943 ropax GeiToBLIE NPW- | gpuemHmrke PIK-10. |

CAaTOPOB W CONPOTWBNEHWW (kak ToOrga
Ha3eBany peauctopsl). MNoatomy Hapany
C NUHKUAMI NO M3rOTOBNEHMIO aMEPWKaH-
ckux pagmonamn & 1937—1938 rogax
BEOOMTCA B OBWCTBME aAMEPWMKAHCKOE
obopyacBaHwe ONS BbiNyCKa CRIOASHBIX
onpeccosanHbix koHaeHcatopoe KCO wm
KOMNO3WUTHBIX CONpoTrenexHnin TO (ToHko-
NNEHOYHBIE ONPeCCOBaHHLIE)

[No nosenedna KCO B oTedecTBEHHON
paguoannapaType NPUMEHSNUCEL OTKPbI-
ThiE CADAAHBIE KOHAEHCATOPL!, KOHCTPYK-
UMA KOTOpbix Dbina 3aumCcTBOBaHA Y He-
meukoil huphel “TenedyHker”. Beinycka-
NACHL TakKWe KOHOEHCATOPE! Ha NeHWHIpan-
ckom 3asoge Ne 210 nnmenwn Kasuukoro,
Ha mockosckom 3asoge Ne 203 wmenn
OpOoXOHWKMAO3E W Ha BOPOHEXKCKOM
“"3nekTpocurHane”

Kak BuIrnagent OTKPEITHIE CAARHLIE
KOHOBHCATOPB. MOXHO YBMORTE Ha CHLIM-

= - oy P a2 T S

KE BHYTPEHHOCTEW TAHKOBOro Nepepar-
yuka 71-TK-1, M3roTOBNEHHOIro Ha 3aso-
ne Ne 203 8 1938 rogy. Ana cpaeHerns
pagomMm nokaszad nepepatduk 71-TK-3,
W3rOTOBNEHHbIM Ha TOM Xe 3as0fe B
1940 rogy. rae MCNONL3YHOTCR ONPEeCcco-
BaHHbIE KOHAEHCaTops KCO

fipowssoacteo conpotueneHuin TO B
Cogsetckom Cowoae Hanaxmeana ve RCA
a gpyras amepukadckas dupma, Inter-
national Resistance Company, sBnapes-
Was NareHToM Ha KOMMNO3WUTHbIE CONpo-
THUBNEHKA. NuHp no BBINVCKY Takux
conpoTuenernit OwinKv  3anyuweds Ha
BOPOHEXCKOM “INekTpocurHane” v Ha
mockoBckom 3asoge Ne 203 umenn Op-
OHOHWKWA3E,

[o a70ro BO BCex COEETCKWx paspa-
60TKax WMCNONb30BANWChL Tak Ha3biBae-
Mble  CONpOTUBNEHMA KamMWHCKOro",
pa3paboTtanHelie 8 1931 rogy. Ouw npep-
cTaenann coBon NOAYID KEPAMUHECKYHD
TpyGky anmHon 40 MM € ABYMA NEHTOY-
HbIt BLIBOOAMMK, T. €. 6bll‘IM DOCTATOYHO
rPOMO3OKMMI K HEy,ELOﬁHbIMH AnA MOH-
Ta%a B BLICOKOYACTOTHBIX LIenax.

Kak Bwirnagenn conpotueneHns Ka-
MUWHCKOMO B CDaBHEHMW C CONpPOTHUBRE-
Huamu TO, noka3aHo Ha NpUMepe Nnogea-
na waccy BuIToBOro npuemnHunka PMK-10
(pagnonNpUeMHUK  KONXO3HbIM), BbiNy-
UWEHHOrO  NEeHWHIpagckum  3aBOA0OM

“Papguct” B 1840 rogy. Buaowmo, na-3a
TOoro, 410 "Paanct” He OTHOCKUACA K YMChY
HOMEPHbIX 33aB0A08. cHabxeHwe conpo-
rueneHuamu TO gns Hero ofecnequnea-
NOCL N0 OCTATOYHOMY NPUHLUKMNY, 1 Aaxe
B 1940 rogy Tam BCE ewe NPpUMEeHANK
rpoMmoagrue conpotueneHus KamumH-
crkoro. Kctatu, ux Beinyck 6ein npekpa-
uien Toneko B 1950 rogy.

CneayeT ckazaTb, 4TO U CONPOTUBNE-
Hua TO B npouecce 3xkcnnyaTauMm okasza-
NWCE HEOOCTATOYHO AONTOBEYHBIMK, W K
KOHUY BOWHBI WM Ha 3ameHy npunm
yrNepooucTblie BbICOKOCTabuneHble CO-
npoTueneHun BC

Mo goroBopy 0 TEXNOMOWM, 33KNK-

ueHHomy ¢ ¢pupmon RCA ¢ 1935-ro no
1940 rogb B8 komanguposkax B CLUA
notwsano Honee 100 coeeTCckux cneuwa-
nvctos Beinw cpegw HWX VM BOEHHbIE B
WTATCKOM, MHTEPECOBABLUMECH HE TONb-
ko npoaykumen RCA HO 1 apyrux
amepukadcknx dupm. Bo spema
OOHOM 113 TAKMX KOMAHOAWPOBOK Y
dupmel Hammarlund Geinn 3a-
KYyNNeHbl TONLKO 4TO NoOABMBLLKWE-
cs npodeccuoHanLHbe pagvo-
npuemHnkn cepun  Super-Pro,
roTopeie 8 CCCP ctanu wenons-
joeateca B cnyxebHon pagwo-
| ceA3n.
{ OoHa w3 mogenen Super-Pro
| nocny»na ocHOBOW OnA paspa-
DOTrI COBETCROMND CNEXEYHOro
npuemMHLka "Hauka | BEINONHEH-
HOMD Ha MeTannuyeckmx OkTanb-
HelX paguonamnax, BbINYCk KOTO-
peix & CCCP k ToMy BperieHw Dbin
yXEe HAana«eH. ITo ewe oanH Npr-
MEp "amMepuKaHckoro cnega’ B
" pagmocpeacTearx PKKA

Mpoen, 3an0oxeHHele B KOHCT-
pyr o Super-Pro, 66 ncnons-

£ e

HEYHBIX NDUemMHKUROB "KB-3k" 1

"CB-zk" ofpazua 1941 ropa. roe

MPMMEHANMCH Ax0OHOMIIYHBIE CO-
geickne "manrabe” CB-242 1 2K2M. Ham
HE OOBENOCh BHAETe HW OOHOMTC peaneHo-
ro 2R3emMnnapa ITux NpUemMHUKOB BOEH-
HbIX BT, X0T4 Kx NOCNeayloume moaudn-
kauvm KB-M, KB-4. MNMypra-45 nmertcs B
POCCUMCKIX KONNEKLUMAX BOEHHBLIX Paan0-
cpencTs

Bce npuEeneHHbIE BhiWE NPUMEDLI
amMepukaHCKoro BANSHUS Ha paspaboTkm
pagvocpencts anAa KpacHol Apmum
OTHOCATCHA k NPEABOEHHOMY Nepuogy
Korpa B 1942 rogy Havanuce npsamsie
noctaskir 8 CCCP 3 CLUA no 3akony 0
neHa-nu3e (Lend-Lease Act), paguotex-
HUYecknit apceHan PKKA 3Hau4uTensHo
NONONHUACS annNapaTypoi aMmepuKkaHCKo-
ro npow3sonciea — npOdJECCMOHaﬂbeI-
MK NPUEMHMEKaMK, pPaguoCTadHumamm,
paguronokatopamin. OOHAKO NWWe He-
MHOTME W3 3TuUX paguocpencts Goinu
BOCNPOW3BEAEHbI HA COBETCKMX Npea-
NPUATUAX.

B ux uwmucne asuaumoHHelin YKB kom-
nnexkt SCR-522, coeetcras EEPCMA KOTO-
poro Hassieanace PCWMY-3, papwonoka-
Top opyauniHon Hasogku SCR-584.
paGoTaswnm B OECATUCAHTUMETPOBOM
OWana3oHe (Hawa BepcuA Ha3elBanachk
COH-4), 1 KOHEYHO X& ABUaUMOHHBIW
npuemHuk BC-348, cosetckas konua
koToporo (YC-9) Beinyckanace BNAOTe 40
cepeanHel 1980-x ropos. [}
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AONMONHEHUE K HANEYATAHHOMY

E-mail: consult@radio.ru
Ten, 607-89-00

PALWMO N2 5, 2010

HALUA KOHCYJNbTALUSA

KOMNAHEHKO N. Uckatens Tpaccsl
M MEeCTa NOBPEeXAEHUA KOHTYPa 3amT-
Horo 3aszemnenuna. — Paawo, 2005,
Ne 2, c. 36, 37.

MeuyaTHbIE NNATHI.

Yeprexu BO3MOXHBIX BAPUaHTOB Nnat
reHepatopa W npuemtHvka wnsobpaxeHs
COOTBETCTBEHHO Ha pwc. 1 v 2. Mpatel
pPAacCcHYM1TaHbl HA npmmeneHme NOCTOAHHBIX

peauctopos C5-16MB (R11, RI12 nxa
puc. 1), MNT (Bce ocTaneHbie), NoOA-
crpoeyHuix CM3-19a, koHAEHCATOPOB
K10-17 (C5 Ha puc. 1 w C7 Ha puc. 2),
K73-17 (C3—C6 Ha pwc. 2), cepym TK
dupnbt Jamicon (C1, C2 wa puc. 1) n KM
(octanbHeie) [pu KOMNOHOBKE NNaTbl
nepegardvka okasanock uenecoobpas-
HBIM NOMEHATE MecTamu pe3ncTops! R9 1
R10, a nnatel NpuemHwuKa — pPe3uncTop
R11 w konpencatop C7. Peanctop Ri
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K-GB1Y 1K SA1(+GB1)

(puc. 2) MOHTUPYIOT HaL MUEPOCXEMOIR
DA1

MAMWMHEE [I. Wrpywka-cyBeHUp
"KnoyH-xournep”. — Paawo, 2009,
Ne 12, c. 44, 45.

Mexauu3sm ynpasneHus Qurypkon
KNOYHa.

YCTPOMCTBO MExaHu3iia noKasaro Ha
puc. 3. 3neck 4 1 11 — COOTBETCTBEHHO
NOOBWAHAA N HENOOBAHER YacTy QUrypen
xnoyna, 1 — pene P3CY, 9 — metannuye-
CKMIN YrONbHWK, HA KOTOPOM ero 3akpenns-
T rakon 10 {M3). B ceow ovepens,

JHTT

YrofbHUK 3aKpennsaoT BuHToM 6 (M3-6) C
rankor 7 Ha ne4atHown nnare S co ceeto-
ovopdamu 5. fepxarens 3 W3roTasnueatoT
W3 OTPe3Ka CTanbHOW NPOBONOKK AvameT-
pom 0.6...0,8 mm. Ero koHuam npwaaoT
PopMy 2mediKi, nocne 4ero narubawT Ta-
kM oBpazom, 4ToDBI NACCKOCTU 3Meex
cTanu B3aWMiHO nepneHankynapHeiin.
OavH KOHEL ABPAKATENA NPUKNEMBAKDT KNe-
em "MoMeHT" K AKOpIO pene 2, apyrow — K
NOABWYHOW YacTy gmryprs kKnoyHa 4.

OBPATHTE BHUMAKMWE

METYXOB B., BEJIELUKWA K. CeeTo-
AMHaMuyeckas ycrtanosxka. — Pagwno,
2004, Ne 11, ¢c. 39—42 (penakTop —
A. Donru)

Mukpocxema DAG — KP142EHSE.

AJIXUMOB []. Bapomerpuveckui
BeicOTOMEp. — Pagwo, 2009, Ne 10,
¢. 32—34 (penakrop — A. Qoarun).

B nynkTe 1 meroamkir HacTpowkn (C.
34. 1-7 konowka, 4-n ab3au, crpoxu 4, 5)
BMecTo cnos “Asuxok... peaucropa R16
YCTaHoBMEH B HWXHEE (No cxeme) nono-
XeHwe" cneayer yutate: [Asuxok. .. peau-
ctopa R16 ycraHosnew 8 sepxHee (Mo
cxeme) nonoxerHue”. = it

Penaxktop — B @ponos :;.\a_'c.gma- B -t:)ponos




MypHan «Paano» NpeanaraeT Hasop ans PaanonioGNTenen
«USB nporpaMmMaTon MNKpoxoHTpoanenos AVR n AT89S,
coBMeECcTnMbIn ¢ AVR910»

-—

o e HaSop'

G&
MaGop OETANEA ann
CAMOCTOATETLHOM

cEopen
USD-nporpamsaTope

Yeaxaemble yntatenu xypHana «Paauox,
penakuma coemecTtHo ¢ 000 «4un Habop»
pacnpocTpaHger Habop Ana paguoniobure-
net «USB nporpaMmMaTop MUKpPOKOHTponne- :
poB AVR 1 AT89S, coBmecTuMblii ¢ AVRO10», SRR TN dok Al i ke
ONUCaHuUe KOTOPOro ONYBNYKOBAHO B CTaTbe e .
A PuixkoBa («Paguno». 2008, Ne 7. c. 28, 29) --?:;::;c'o"

Mpwu uarotoBneHW Habopa ydITeHbl noxe-

NaHua yuTareneit, W nporpamMmmMarop cooT-
BETCTBYIOLWMM 00pa3oM aopaboTaH.
CroumocTe HaGopa B pefakunn (8 ckobkax
— ¢ OTNpaskoi No noyTe ueHHol baxaepo-
neto no Poccun):
1. HaGop ans c6opkw "USE nporpam-
MaTop’ — 550 py6. (660 py6.) |
2. Habop ans cbopkw “TlepexooHuk 2ns
-1pomammapoaaﬂmn MK ATmega"” —
0 py6. (260 py6.) ;
3 Kopfyc — 80 py6. (170 py6.) ;
4. I(aﬁenb coenwnmenngm "USE A-B
1,5 MeTpa” — 80 py6. (170 py6.) .
CTOMMOCTL BCEr0 KOMMIeKTa (YerLipe 5
MEHOBaHWA) C OTNPaBKGH no novTe UeHHON

Bangeponeto no Paccun — 1010 py&.
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ana mnmumu wypHana, m
WHX NOANMCHYID KEWTaHUMo (Wi nNpucnas-
WX ee Kommi), cxuaxa 10 % (HaGop Gyaer
BLIC/IAH HA AAPEC, YKASEHHLI B KBUTaHWM) .

NEMEEL NG THEVEITEY FAEMmE MafeRd 16 HHGHRecH

Komnnekt u3 yeThipex HanMmenosanmnii (nabop gnn c6opun “"USB nporpammaropa”,

Hafop ana cGopun "Nepexoanuk ans nporpammupoBanmna MK Atmega”, wopnyc,
kabens coeguHuTensHmit “"USB A-B 1,5 Metpa”) c nepecsinkoi no nourve:
8 Yxpauny u Benapyco — 1227 py6,

«USB nporpammaTtop MUKPOKOHTpOnne-
pos AVR un AT89S, coOBMECTMMBIA C

AVR910» B cobpaHHOM BUaE.




KnaMsl wyprana «Pagno»

Ten.: 608 9945, ren./daxe: 608 771
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APPA

Adws need nstrymaent Technology Muds Fasy

B cTartbe paccMOTpPeHbli OCHOBHbLIE TEXHUYECKNE XapaKkTepPHUCTHUKH,
PYHKUNOHANbHBIE BO3IMOXHOCTH M OCOBEHHOCTU HOBBLIX MOPTaTUB-
Hbix uameputenes RLC 700-cepun u yungpossix MynbtumeTpoes APPA
98111, APPA 99Ill, sbinyuwjenHbix komnaHuen APPA TECHNOLOGY

CORP. (TavieaHs).

omnaxua APPA npeactaenaer HoBkIE

MOOENN B ABYX NUHEeNKax Myl‘IbTHMET'
poe w n3amepwutenen napametpos RLC.
KoHuenuma nuHeek — "napHeie moaen™;
cTapwas MoAenk ¥ BTOPOW BapWaHT uc-
nonxeHns npubopa. ycTynawwui crap-
Wen moaenn B8 Knacce TONHOCTW Ans
VOEHTIHYHBIX DEXUMOB W3MEDEHIA, B Mak-
CUMANLHOM paspewenny, OyHKUWOHANb-
HOCTW, @ TaKxe OCHALWEHHOCTW akceccya-
pamu

Wameputenu RLC 700-i cepuum

MNopTatBHbIE M3MEDUTENK NPEACTAR-
nenel mogenami APPA 701 1w APPA 703 (Ha
doTo 1) Hasurauma B MEHIO PEXUMOB 1
GYHKUMIA OCYLWECTEBNRETCH C NOMOLLBIO
YOOBHOMD YETHIPEXNO3UUMOHHOND OXKO-
CTUKA-HABUIraTopa v KHONOK Ha NEpeaHen
nanenn MNpubop paspaboran ana npume-
HEHUA B XECTKUX NONEBLIX 1 NPOMBILUNEH-
Hiblx YCNOBWRX, WMEET Nbineenaro3at-
WEHHOE W YyOAPONPOYHOE NCNONHEHKE.

OCHOBHBIE XapaKTEPUCTUKKN

Wamepexue napametpoe L, C, R (DCR),
Q/D. (8 — 8 APPA 703).

basoeas norpewnocTs: +0,2 % (C, L).

MocnepnoBarTenbHbIM NApannensHbin
PEAXMM MIMEDEHIMI.

Pexumbl A-n3mMepeHiin, CopTUPOBEL.

Benenue cratuctukmn (MAX/MIN —
APPA 703)

Makc. ungukaups — 20000, rpadumuec-
Kan Wweana.

CKOpOCTbL M3MEPEHWIA: 5 OTCYETOB B
cekyHay

FabapurHeie pasmepel — 95207 <52 M.

Macca — 630+

RLC-uameputent umedT dukcupo-
BAHHbLIE 3HAYEHWA YacTOT TECTOBOrO CUr-
Hana: APPA 701 — 100, 120 u, 1, 10 &My,
APPA 703 — 100, 120 Tu, 1, 10 100 kI,
B 060u1x uameputenax peaniaoeamHa uHHO-
BAUMOHHAR TEXHONOMMA ABTOMATUYECKOro
eblbOpa pexuma W3MEepeHuin UHAYKTUB-
HOCTK, EMKOCTH W CONpOTUEBNEHMA B 3a-
BUCUMOCTH OT TUNA NOAKNOHNAEMOro KOM-
NOHeHTa/paavoneTan (C OOHOBPEMEHHON
vHAvkauvew napametpa Q/D). focta-
TOHHO TONBKO BKAO4MTE NPpWBop, noakno-
HKTb OOBEKT U3MEPEHWI K BXOAHLIM MHES3-
Aam 1 Haxateb kHonky "AutoTest” — ece
ocTaneHoe npubop caenaer cam.

MNpu HeoBxoguMOCTH nonL3oBaTens
BoibupaeT Tpefyemyio Cxemy 3amelueHnn
WK M3MEHRET NapameTpel TECTa: 4acToTy
W ypoBeHs cwrHana. Crapwas moaens
APPA 703 umMeeT BO3MOXHOCTb U3MEDEHNS
aszosoro caswra (8) Mexay HAaNPAXEeHUeM
1 TOKOM, OHa TakxXe OCHaleHa QyHKumen
namepeHna MIN/MAX anadenun. Mewno
PeXKmMa COPTUPOBKM KOMMNOHEHTOB COAEP-

KAT  pAA  OUKCUMPOBAHHBIX  3HAYEHUW
nonyckoe (10 npenenos): 20,1 % — 0.5 %,
*| % — 20 % w +80 %/-20 %, koTOpBLIE
ELIBMPAIOTCA NPYW NOMOLLA KOUCTUKE.
KomnnexT nocrtaeku npubopos: aga
kabenas ¢ CoRAMHUTENAIK “DaHAH-KPOKO-
oun’ ans NOAKMOYeHWa paauoneTanen
UMBIGLMX BLIBOMLI, MArHUTHLIN 08[Ka-
TENL AR YyAOOCTEa KPENNEHUA Ha MeTan-
nuueckny KoHCTpykumax (MS-01), ane-
meHTbl Nutans 1.5 B (4 wr): pykoeoa-
CTEO No 3kcnayatauuw Cneayer oTmetnTs
pRA NPUHAANEAHOCTEN, LONOAHUTENBHO
noctaenaemelx ¢ APPA 703 YeTeipexnpo-

HOBbBIE MOPTATUBHbBIE MPUBOPHI APPA

MyneTtrumeTper APPA 98111, APPA 99111

Mynetumetps APPA 9211 (doTo 2),
APPA 991Il — 310 HoBoe nokonenne 90-i
CepuM, KOTOPOE NPEACTABNART CODON pe-
IyNbTAT COEEDUIEHCTECBAHMA NUHENKK
APPA 90l @yHKUMOHANEHOCTE MOOENEeN
BK/IIONEET BOCEME PEXUMOB KOHTRONA U
N3MEPEHMA TAKUX NAPAMETDOR Kak nepe-
MEHHOE W MOCTOTHHOE HaNpaweHwe (Ao
1000 B), nepemerHbiil 1 NOCTOSHHBI TOK
{no 10 A), temneparypa (ronsko APPA 9911),
4acToTa (Hanpaxerie W TOK) eMKOCTh,
CONPOTHBAEHIIE MNPOBEPEA LENDCTHOCTI
uenw (NPO380HKa) M MCABITasWe D=0 o
x0A0E. Mputope obecneynsaoT uimepe-
HWUE CpEAHEKBaAPATMYECKMY IHAYEHWMI CIl -
HANOB NPOM3IRONEHON diopraet (TRIMS).

OCHOBHBIE X3PaKTEPUCTUKK

Bazoean norpewHocte: =008 % (APPA

®oto 1,

®oro 2

9allt); £0.1 %c (tAPPA 98ill).
MarCUmMansHOE pPa3pewerne:
0.1 mB; 0,01 mA;, 0.1 Om; 0.1 Mu:

1000 nd; 0.1 C (APPA 991I1)
WMamepenue Min/Max 3Hauqe-
Hul, pexun Smart Data Hold
Mamepenne 1 yaepaadue nu-
KOBbIX 3HAYEHMN (0T 1 wmc TONb-
ko APPA 99111

KHE vhoukaTop ¢ NOOCBETROM
ancnned, rpadbudeckan NMHenHan
wkana (€2 cermenTa)

Barapewroe nutaHvie, tHovka-
ua COCTORHMA HCTOYHWKDE NWUTa-
HIUA, aBTORBIIKHEHIE

Ncnonrenue no GesonacHoc-
™ —kat. IWE00 B  xat Il 1000 B,

B noBuHkax peanusoead pe-
KUM  ABTOAETEKTUDPOBAHUS  NO-
CTORAHHOMD W (EPEMEHHOIO Ha-
npsxedna ao 600 B (Auto-V) ¢
HU3KOUMNELAHCHEBIR ExQQ0M
(LoZ). sreppera @vyHkuna Smart
Data Hold, BcTpoeH OeckoHTakT-

BOAHBIL M3MEpUTENEHBIA kabens ¢ Npob-
HUKOM-NUHLETOM ana SMD komnonenToe,
kabenb USB, MO wa komnakT-aucke, cete-
BOW anantep nuTanua 220 B/50 My,
KOPOTKO3ambikaTens Ana kanubpoekn. Ha
NPaxKTUKe Takoro kKomMmnnekta Gonee uyem
AOCTATONHO ANA WCNONbLIOBAHUA acex
GYHKUMOHANbHBIX BO3MOXHOCTEN, 3ano-
KEHHbIX pa3paboTyvkamu B npubop, B TomM
4ucne no 0bpaboTke nanHLIX, nepenaye Ha
KOMNBIOTED 1 aHANW3y Pe3yNLTaTos 13me-
PEHKIA.

Cpeny cepBuCHbx DyHKUMA HEOBXO-
AOVMO OTMETUTL dBTOMATUHECKOE BKMNKYE-
HUE/OTKNIOYEHNE NOACBETKN XK uHAMkKA-
TOpa B 33BUCWMOCTU OT YCNOBUWK OCEe-
WEeHHOCTK, peannaosavHoe Gnaropaps
BCTPOEHHOMY doToanemenHTy. 310 06ec-
newveaet komdopTryio paboty ¢ npubo-
POM W NO3BONAET 3KOHOMWTB PECYPC
Garapei nutarua. Conpsixenue namepu-
Tenda C KOMMbIOTEPOM OCYLLECTBNRETCA
nocpencteom USB whtepderica. Npubo-
Pbl OCHAWEHbI CTaHOAPTHBLIM PA3bEMOM
MUKPO-USE. OH e RBnseTcA pazsemom
L5 NOAKIIONEHWNA BHELUHEr O NUTaHIS.

HEIM MHALKaTOP HanpaxKeHna
(pexunm VoltSense)

Nprdops IMEKT NPOTHBOYAAPHOE K-
NONHEHWE KOPNYCa 1 EHYTPEHHET D MOHTA-
xa. OBGe mofen umenT BOIMOXHOCTb
BKMIKOYEHWA NOACBETEW aucnnes. Hoewie
MYNbTHMETDEI NPEAHA3HAYEHBI ANY XKeCT-
KUX YCNOBLUW IKCNNYyaTaUnK Ha NPOU3BOA-
CTBE, B 3NEKTPOIHEDI ETHKE, KOMMYHANb-
HOM XO3AKNCTBE, CTPOWTENLCTEE L APYrUX
chepax, rae eocTpebosBanbl Hezonac-
HOCTe. yAOBCTBO, KOMNAKTHOCTL, TO4-
HOCTb, HAOEXHOCTL

Cospemennan aproHoMuka, wupokas
QYHKUMOHANBHOCTL, BLICOKME TEeXHWYE-
CKME XapakTepucTk B COYETAHIN C KOH-
KYPDEHTHOM UEHOW, OENatT HOBWHKW OT
APPA Becbma NpuBnexkarensHuIMmY HHCT-
PYMEHTAMU ONA CNeuManncTon- pasnsid-
HbIX chep 1 HANPaeneHi Ae[ATNeHIC T,
3 .
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KOHTPOJIbHO-WU3MEPUTE/bHBIE NPUBOPbI @ npPNcT’

NAANIbHO-PEMOHTHOE OBOPYAIOBAHWUE
" NPUBOPbI
M CEPBUC

| i TOPIrOBJIA

115419, Mockea, 2-v JoHckon npoesg, A 9
zen (495) 777 5591, pake. (#95) 6338502
WWW.PRIST.RU

Konunyecteo kaHanos - 2 .

Monoca nponyckaxus - 60, 100 1 150 My

YacToTa guckpetmsaumm - 11T Ha kaHan (s3kBUBaneHTHas 25 Mu)

06bem namatu - 1 M6 Ha kaHan (2 M6 npu o6beauHeHNN)

27 BUAOB aBTOMATUYECKNX U3MEPEHUIA, KypcopHble namepenus (AU; AT; 1/AT)
Pex M aBTOV3MEPEHUS BPEMEHHbIX 33epXKeK AByX curHanos (8 napameTpos)
MaTtemartuka. CnoxeHue, BblHUTaHne, YyMHOXeHWe

YacTtotHbi aHanm3: BNO (Ha yqactke 1k6), BND c.k.3.

Linchposbie hunbtpbl (DBY, OHY, NONOCOBOWM, peXeKTOpHbIiA)

PexumMbl pacTaxkM okHa, camonucey n XY

CUHXPOHV3AUMA NO ANUTENBHOCTU MMNynbca n TB

PexuMbl cbopa faHHbIx: BeIbopka, Nukosbin getektop (> 10 Hc), ycpeaHeHue (2... 256)
Mamate: 15 ocumnnorpamm, 15 npodunen HacTpoek

Bbixon kanubpatopa (1..100 kl'u) ¢ perynupyemon ckBaxHocTbio (5... 95%)
WHTtepdenc: USB 2.0 gna ynpaeneHus

Cnot SD (Secure Digital) ans 3anncy OaHHbIX Ha KapTel NaMATA

LisetHowm TFT-gucnnei C perynupyemow apkocTbio



KOHTPOJTbHO-M3MEPUTE/IbHBIE MPUBOPbI 2 NPANCT’

AANTbHO-PEMOHTHOE OBOPYQAOBAHMUE
B EEE
e NPOMBILITEHHAR MEBENE
LY FEEPRINE -
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MopTaTuBHbIE U3MEPUTENH
RLC-napameTtpoB

AVSA\ aPPA 701, APPA 703
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Basosas norpewHocTs: +0.2% (C, L)

OQHOBPEMEHHAR MHAMKALNA 2-X M3MEPAEMbIX NAPAMETPOB

Pexum COPTUPOBKM ANA BXOAHOMO KOHTPONS (Sorting)

- e
SER/PAL 200020000 Pexum KomMneHcaumn Ha4anbHOW eMKOCTH W CONPOTUBNEHWA

HpPoT Lror GUARD

HCUR + LCUR = GuarD
Ynaponpo4Hoe fbiNe-snaro3atuLleHHoe UCNONHEHNE

j Vi iﬁ DISCHARGE CAPACTTOR BEFORE TEETNG

B o60mnx nsmeputensx APPA cepun 700 peann3oBaHa yHuKanbHas WHHOBALWOHHAA TEXHONOMNA
aBTOMATU4ECKOro BbiGopa pexxuma uamepenui mexay L/C/R, B 3aBUCMMOCTV OT TUNA NOAKNIOHAE-

MOro KOMNOHeHTa (paAnoaeTani), C 0AHOBPEMEHHOM MHAMKALMER NapameTpa A06POTHOCTH (Q),
TaHreHca yrna notepb (D) Unu 3KBUBANEHTHOrO NOCNeA0BaTenbHoro conpotusnetus (ESR).




