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50 ner erynspHomy Tenesn3 OHHOM

ewiaH 10 Ha yban

B oxratpe 2009 r. ncnonusercs 50 ner perynnapHomy renesnin-

onHomy Bewaunio Ha KybBann. fpukazom Muuncrepcrsa cesam

PC®CP M 434 or 22.10.1959 r. crposwymiica B coorpercrany €

Mocranoanenuem Cosera Munucrpos CCCP or 15 ceHTabps —
1955 r. «0 mepax no fansreiuiemy pazBurmie TENCRNIUOHHOIO

sewanun 8 CCCP» Kpacnogapckuii TeneBnINONHbIA uentp bbin

BBCAOH B NOCTONHRYIO 3kcnnyaraymwo 15 okrabpa 1959 r. Jra

Aara — geHb ocHopannna KpacHORAapCKOro Kpaesoro paguorencsm-

3nonnoro nepegraruiero yenrpa (Kpacrogapcxoro KPTIIU).

(cm. crareio Ha ¢ 4)
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PagroTeneansnoHHan nepenmowan Crakums r. Kpacnogapa.
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Banepwia WBAHOBWY BYyNax — HCROMHYE-
TEALHLIR QupoKTap QOACPANLHOTO focy
A2PCTYRHHONS YHATAPHONG IPEANPMHTHN
«POCCHICHAR TENSOVINGHHAS 1 PagnoBe
WaTerLHan Ceto» N0 (umany «KpacHo
AIPCKHA KPROBOH PaGUDTENOBHINOHRBIH
NEPEAAFOUNHA LEHTDS.
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3a cogepXaMue peknartoro oGLABNEHNS OTBETCTBEHHOCTL HECET
pexknamoparens.

3a OpPVIrMHaNbHOGTE M CONePXaHUE CTaTb OTBETGTEEHHOGTE HECET aBTop.

Peaakumna He HeceT OTBETCTBEHHOCTH 38 BOSMOXHBIE HEraTHBHBIE NOGAEACT-
RUA UCAOABIORAHUS ONYBAUKORAHHLIX MATEPUANOR, HO NPMHUMAET MEphl NG MG-
KAIOHEHUIO OLWIMBOK 1 ONeYaToK.

B crnydae npuema pyKonuch K nySnvkauuy peaakums CTasut of 3TOM B M3Be-
CTHOCTB aBTopa. [Py 2ToM penaKLMa NOAYMAET UCKNIMUTEABHOS NPABO HA Pac-
nggglpaHeHMe NPUHATORO NPOU3BEAEHWRA, BKAIOYaA €rc NyGnUKauMmn B XypHane
«Pannos, Ha MHTEPHET-CTpaHnuax XypHana, CD nou nHbIM o6pason.

ABTOPCKDE BO3HArPAKASHWE (rOHOPap) BINNAYUMEBEETCA B TENEHWE OGHOMO
MecALa Nocne nepBor NybSnukauuu B pazmepe, ornpeaensiemMoM BHYTPEHHUM
CNPABOYHUKOM Tapugoa.

Mo ncTeveHUn OAHOTO rofa G MOMEeHTa nepeoi nybankaunn aBTop nmeet
NPaec onybnMKoBaTh aBTOPCKMIA BAPHAHT CBOSTO NPON3BEOEHUS B ARPYIOM MeC-
16 603 HPCABUPHTCHBION O SCLMETINONO COLIIACHS PEUAKUMK.

B riepeimeky peiakUms HEe BeTynae. PyKonMen 1k peuclisnpyrorcs n HE Bos-
BpaLLaloTCa.

@ Papua”, 1924 —2009. Bocnponseegenite MaTEPUANoOs XypHana «Paauno»,
UX KOMMEPHEGCKOe UCMONb20BEHWE B NIO0OM BUAE, NONHOCTEIO MAW HACTHHHO,
AONYCKAETCA TONLKO G MMCbMEHHOTO Pa3peLUeHUA PeaaKLMK.

Orneqatano 8 000 «U) Meana-TNpecca», 127137, Mocksa, yn. «fpasas,
A. 24, crp. 1. 3ak. 91755,

KomnbloTepHaa ceTb pefakumu kypHana «Papuo»
HaxOAUTCA MOA 2W|WWMTON AHTMBUPYCHON NMPOTrpamMmMer
*'g"’ DrWEB W. flaHunosa.

TexHvueckaa nopaepxka 000 «Canfl» (CaHkT-MNeTep-

Byprekas aHtvBupycHas naboparopvs K. ZlaHnnoea).
' m "'z 5 : http:/ /www.drweb.ru Ten.: {812) 254-6408

Ten.: 956-00-00
Wereprer: www.comstar-uts.ru

50 neT perynsipHomy
TENEeBU3UNOHHOMY

BewaHuio Ha Kyb6aHu
B. BYJIAX, r. KpacHogap

I/Imopmn paaroRelaHns U TeneBnaeHa Ha KybBanu, Kak,
BNPOYEM, U BO BCEW CTpaHe, MofHa 3axBaTbiBalauLmx
COOLITUIA, NEPNOACE ANHAMUYHOTO PA3BUTUA KU BPEMEHHOTC
3aTULWbLS, 3TaNCB NPUHLWMMWAILHONR CMEHB TEXHONOITMIA. 3TY
UCTOPWIO MUCAIM COOCTBEHHEIM TPYAOM HACTOALUME BHTY-
2WacTbl GBOEIrC Aena, OTAaBIUIVE pagvo v TENEBNASHWNIO BCKD
CBOIO XW3Hb.

O1 "Manoro” reneueHTpa — K “BbonbLuomy™

Bpemsa cozaanmna "Manoro” TenceBM3anOHHOIO USHTpa B
r. KpacHopape v BMECTE € HUM BOSHUKHOBEHW A TENEBUAEHWA
Ha KyGanv oTHocuTCaA K 19511

Mo HULWAaTUBE PYKOBOACTBA KPaCHOAAPGKOro Kpaa Guina
cosnaHa rpynna cNeLMAIUCTOB, NEPEn KOTOPON NOCTABUNM
33434y CO3[AHWS TeNeBU3NOHHOIo LeHTpa B . KpacHopape
Ha OBLUECTReHHEX Hauanax. Mocne noe3fok B XapbKoe,
Mockey, JleHnHrpag, u oGMeHa OMNLITOM C KOANIEramK NoSBA-
Nack YBEPEHHOCTE B BOBMOXHOCTU pelueHUsl NOCTABNEHHON
3apgaqn. OgHako Tonbko B Hadsane 1954 r. ypanock Hadarb
NPaKTUYECKYIO PeanivaaLMKk 3aayMaHHoW noen. Jletom 1854 r.
ObIn HavaT MOHTaX OTAENBHEIX EN0KOB, KOTOPBIM 3aHUMANNCH
patoTHUKkK KpacHoAapCKOro paguoLIEHTPa U KOHTOPKI CBASU
0EpeunHeHny "Kpacrogapred 1b”. OpraHnsosbiBa)in paboly
W HEeMocpeacTBEHHO y4acTBOBAIM B CTROUTEALCTBE BuKTOp
Hukonaesud BpycHUKWUH — HavanbHWK Kpacropapckoro
paguoueHTpa, Wropb Anekceeswd baAHOB — WHXSHep
"KpacHopapHe®dTh” (No3xe UHXEHED PagUOLEHTPa), TEXHU-
KW paagvoueHTpa — Bnagumup WropeBnd 3aHOpuH,
Bnagueavp ApuctapxoBua Xpycranes, Anekceir Cepreesuvy
Ky3Heuos, BEcpuc KoHcTaHTUHCBUY KO3M0B, a Taxxe npeno-
Aaeatens MHeTUTYTa Knfl Kupunn Knpunnoeud Keponfii v
CTYORHTE  BTOr0  MHCTUTYTa Telimypas BaxTaurosmd
Mrepewsunu, Kum Hukonaesuy “YunypuH, KoHCTaHTUH
Hukonaerud CNABropoaACKuia.

3rMoit 1955 r. 3aKOHYMACH MOHTZEX BCex BNOKOB BHOLOKE-
Hana, NepegaTynKa 3ByKOBOTO CONPOROXAEHUS N 3aREpIUISHO
CTPOUTENBLTBO AOMUKA {"TEXHUHECKOrQ 30aHns” } TeneueHT-
pa. MNepepatyuk paBoTan Ha YACTOTE NEPBOFO TENEBU3NOH-
HOID KaHana,

2 Hoabps 1955 r. nepeq ayamtopuen GonblIoro NeKUMoR-
HOI'D 3&)1a LEHIPAIBHOrO JNIeK10pKus 1. KpacHomapa nHxeHep
. A. BasgHOB BLICTYNUA C NEKUMEN ¢ NPUHUMNaX TeEnesvae-
HWA, ero NepcnekTuBax u NPOASMOHCTRPUPOBaN BO BPEMA
nepegayn Nopsnok HAcTPOWKW TeneBuaopa W YCTAHOBKU
AHTEHHHI.

HemHoro noaxe, 7 Hostps 1955 1., Suin opuumansHo obb-
SBNEH NYCK TENELIEHTPA B ONBITHYK 3KCNAyaTaLmio, a 20 uons
1957 r. "Mansiit” KpacHOAapcKWi TeNeUSHTP NPUHAT B 3KC-
nnyaraumio rocygapcTBeHHOM KoMuccueil MuHucTepeTea
craan CCCP.

B rocyaapcteeHHblx nnaHax CCCP nepBoHaYaibHO
HAMEYaNOCh CTPOUTENLCTRO B CTpaHe 75 TUNOBLIX Teneeu-
3UOHHKX LIEHTPOB. [p1 NepBomM nnaHWpoeaHun . KpacHopap
He BOWEN B 3TO YMCAC, HO BecHoW 1956 r. B CNMCOK yTBEp-
*OEHHEIX K CTROUTENLCTBY TENEUBHTROE, NO Npocbie obiue-
CTBEHHOCTMW ropoaa u Kpas, 6ein BHeceH 1 KpacHopapckuii
“BonblUOK” TENSUEHTP.

MNoYmy YeTuipe roga pabotan "Manelii” TeneueHTp, BHeC-
WK HEMALIN BKNAA B passuTve TenesuaeHns Ha Kybanm. K
nety 1859 r. 8 KpacHopapckom Kpae yxe 6eino 6onee 13 Thi-
cay TeneenzopoB. MNoutn Ece paGoTHWKKM “Manoro” Tene-
ueHTpa BnocneacTsun cranu pabotaTth Ha “BONbWOM”
KpacHoaapckomM, COMMHCKOM 1 ADMABUPCKOM TeneueHTpax.
“Manwit" TeneueHtp B r. KpacHopape npoaonxan CBok
patoTy no okTtatpa 1859 r. Ero nepefaum yxe perynapHo

Oxonvatue. Havano cm. Ha 2-i c. obaoxim



CMOTRENM W Xuténn r. Horopocouiicka
4Yepea peTPaHCNATOP, YCTAHOBAEHHHIM Ha.
nepesane I naBHoro Kaskasckoro xpedra,

Bo BTOpOI NonoBuHe OKTAGPA 1959 T
HacTb Harpy3km "Manoro” veneueHTpa
Ouina nepeaaHa "BonLLIOMY”, 1 OHU CTAaM
paboTtate noodepepHo. A 25 okTabp4a
1959 . "Manwil” teneueHTp npekpatvn
GBOE CYLUECTBOBAHWE, Nepenas scTadery
"BonulwoMy”. Hayancs 1oBLIid 0Tan o pas-
BWUTUM TenesmoeHusn Ha KyGanu — atan
pacnpocTpaHera TENEBUINOHHOIO Be-
aHua no ecen tepputopun KpacHo-
DAapcKoro Kpaa.

KpacHopgapckuii KPTIL, — aTtans
CTaHOBNMEHUS U Pa3BUTHS

Ha MOMEHI NYCKE B 11OCTOHHHYKS 9KC-
nmnyarayuic "Boneworo™ TeneueHTpa B
I. KpacHoaape yxe ocyWecTBNsNu Bella-
HUe B KpacHoAapCKOM Kpae MOWHLIA
TeneueHTp B L Couun, NPUHATHILE B 3KC-
pnyataumio  npukasom MuHucTepcTea
cBA3n PCOCP Ne 178 o1 28.04.1958 ., u
NICBUTENLOKWIA TeACLICHITR B [ ApMacupe.

NcToprA CTROMTENBCTES TENELEHTPA B
r. CodM 1 pasBATUA Nepepalclleil ceTtu
TENEDMACHUA B ropHbIX paioHax Kybanu u
YepHomopckoro nofiepexes KpacHonap-
CKOMo Kpasi — 3TO OTAENbHLIE CTPAHULK
NETONWCK CO3AaHNS TENEBUASHNS B Kpae.

JOCTATOUHO CKa3aTh, NTO U3-33 CNOX-
HOFQ FOPHOro penbeda HYepHOMOPCKOro
nobepexbl TENeBU3UOHHEIE PETPaHCAA-
TOPH MPUXCAMAOCH YGTAHARAURATR dhak-
TUYECKK B KEKZIOM HACENEHHOM NMyHKTE. A

YUUTHIBAS TO, UTO OCHORHHM CNOCOBOM
JOCTaBKM MporpaMmM ABnancA 3QUPHLBINA
NEPENPUEM, PETPAHCIATOPH YCTaAHaBNM-
Ba/INCL HA TPYAHOAOCTYNHLIX NNOLIALKAX
BLICOKC B FOpax,

¥xe k Hayany 1970 r., no uHUyuaTuae
rOpoOACKUX U paioHHbIX Bnacteih Kpac-
HOOARCKOIo Kpas 1 cneunanncToe Kpac-
HOAAPCKOrD TeneLeHTpa, BuNn YCTaHOB-
NCtiLl 14 TEACBUIUOHNILX PCTRAHCAATO-
POB W NPOrPaMMHLIX TENELEHTPOB B KPYTI-
HEIX TOpoAAax N CTannax KpacHoaapckoro
Kpasi: 8 Hoeopoccuicke, KponotkuHe K
Temproke — B 1961 ., Tuxopeuke u
Mankone — 1962 r., AHane — 1963 r,
cT. OTpagHon 1864 r.,, JabwHcke
(n. KpacHed Kyt} 1965 ., Elcke
(n. AnekcaHppoBka) 1 [pPUMOPCKO-Ax-
rapeke 1967 1., C1, KanesCkon n
n. MNMcebain — 1968 r., c1. OKTAGPLCKON —
1968 1., leneHpxuke — 1969 1.

B 1965 1. B T. KpacHoaape 6uina BBeas-
Ha B 3KCMNyaTaumio TeNneBU3MOHHAA Nepe-
Oalowan cTaHumA BTOROI NPOrpaMmel.

PazBnTue MarmcTpanbHbX U 30HOBEIX
PAAUOPCNCIAtLX Nutvia (PPN) 1 coapatime

KOCMWUHECKMX KaHa-
JIOB pacnpegeneHus
NporpamMM nNo cucTe- |
me "Mockea™ B 70— |
80rr.  nozgonNMNoO B
3HAYMTENBHO YBENW-

YT TEMNBI Pa3BK- . Rt
™A  Nepepaldwmx :
TENEBU3NOHHEIX Ce- | - E
Tell B CTPAHS, ] HaCT- ) i v
HOCTY U Ha KyGanu. : :

B KpacHonapckuin Kpa no Maruct-
pabHEIM PPJT 13 MockBul Obinn MogaHsb!
0BE 1IPOrpamMmMpl LBETHCOTO TEIEBUAEHUS,
B 310 BpEMA 3@ CHET CPEeACTB KpaeBoro
OIODXETA NMOCTPOEHE MOWHbBIE paguoTe-
NEBU3NCHHHIE CTaHLUMK B CT. KaHEeBCKOW B
1978 r. v B I. Matikone B 1980 I. ¢ 30HOBHI-
mu PPJ1 w3 Kpacvopapa. bonewnmm tem-
namn OCYWECTRAANOCHE CTPOUTENSCTBO
MUKPOPCTPAHCNATOPOE ¢ NPUCMHLIMA
KOOMUYECKUMKW GTaHumsaMu "Maockea”.

K Hayany S0-x rofoe KpacHopnapckuin
KPTML vmen B akcrnyaraupm 210 Tene-
BUBWOHHEIX, 24 pafiMOBEWATENBHLX MNe-
penatymkoB 1 138 NpUemMHLIX KOCMUHe-
CKUX cTaHumii "Mockea”.

KpacHogapckuit KPTILU cerogHa —

WHHOBAUWOHHAY CTpaTerua
W CoUunanbHafA HanpasneHHOCTb

B HacToswee Bpems KpacHopapckui
KPTINL — kpynueiwee noapa3gaenexHme B
cocTape PegepantHoro rocy1apcTBEHHO-
FO Y IWTap) 1070 NRCANPUATUSA "PocchiAckan

N

e l_ .
S s M
o -
- - I .
- '
w
. ' = - -
- Y . .-'} b ‘c'
) e T - .
~ ca “ r
- v Noee R SR | N



PagnorenesusnoHHas
nepefalilas cranHunsg
r. Horopoccuiicka,
aMTeHHAas 4acTs.

“ by

T w

e

N X ’ ] I

TENEBUINOHHASI W pPafUOBELLATENEHASs
cems”.

3aeck TPyaarca €53 venobeka, 60Nb-
LUMHCTBO U3 KOTOPBIX — MHXEHEPHO-TEX-
HW4eckne paboTHUKKM. B akcnayaTtaumm
HaxoaaTca 624 TENEBU3UOHHLIX U pagmo-
BEWATENbHEIX NEPEAATYMKOE BCEX Avana-
3oHer: 18, CB, KB, ¥KB, MB, AMB u CBY
(yacioel 01 1/1kly oo 1511y} Mow-
HOCTHIO OT 1 BT go 1200 kB1. 1na opraHun-
3aUMU KaHanoB CBASW Nopayu Tenepu-
3NOHHBIX W pPaavoBeWATENbHUX Npo-
rpamM Ha nNepepaoupme ctaHuwy Kpac-
Hopapckora KPTIL ncnons3yiotes Gonee
2500 KM BHYTpU3OHOBEIX PPN ¢BA3W 1
okono 360 HasemMHBIX NPUEMHEIX KOCMK-
YECKNX CTaHLMIA LMGDPOBOrc cTaHpgapTa, a
TaKke neprasn Ha Kore Pocewn pacnpese-
NUTENbHAasT CNYTHWKOBASI TENepaguoBe-
WATENBHAA CEeTk ¢ WCMONB20BAHWMEM
pecypca MC3 "Wntencar-904™ 1 2emHas
CTaHUMA CNyTHUKOoBOW ¢Bsiau (3CCC)
“KpacHogap”.

KpacHogapckuit KPTIL npepctaenaet
coboli TeppuTopuanbHO-pacnpepeneH-
HYK) CTPYKTYPY C NofpasfeneHusaMu, pac-
TONOKEHHBIMY Ha BCEH 18PRUTOPHIA KPay
aT nocenka KpacHaA MNonsHa v ropopa-
Kypopta Codu Ha YepHOoMOopeKomM nobe-
pexwe no r. Eicka Ha nobepexee A20B-
ckoro Mops, oT OTpanHeHcKoro palioHa B
npegropbsx CepepHoro Kaekaza p[o
n. TamaHb Ha 3anafe u cT. Kylesckas Ha
cepepe Kybanun. fna ofecneyexns wa-
ceneHnst KpacHoaapokoro Kpast NpremMom
TENERUBUOHHKIX W PANUORELATENkHKX
nporpamMmM B COCTaBe Mepeparllei cetu
GyHKUUOHUpYIOT Bonee 170 paguonepe-
AAWKMX CTAHUMIA, KOTOPBIE pacronoxe-
Hel U B KPYTIHEIX TOponaX, U B ManeHbKUX
FOPHBIX M OTAANEHHBIX NOCENKax.

B coctae KpacHogapckoro KPTIIL
TaKXe BXOLAT ABa YHUKaNbHEX 0ObeKTa —
KyBaHCckvid paauoueHTp B TOMNWMCGKOM
palioHe {cM. PoTo Ha 2-i €. OBROXKM) N
MOLLIHAS pagucTeNeBU3NOHHAR Nepejaid-
waa ctaduma (PTNC) . Hoeopoccuiicka.

KybaHCKWiA panvoueHTp — KpYNHEn-
wuii 8 Poccun Nepeaalolin KOMNIEKG,
ofecneumsalolMi NaNEHEE KOPOTKOBON-
HOBOE pafMOBELIAHNE Ha 3apyOexXHbIe
cTpaHk Koro-Boctodnol Azumn, CpefHero
1 bnnxHero Boctoka, Adpukn, Ceponks! 1

Liges

tani

Il\ ‘

CepepHoil AMEPKWKY, a Takxe rocyaapcTt-
BEHHOE paAVOBELLAHWE Ha TEPPUTOPUIL
lOra Poccum u SnxHero apybexes (3a-
KaBkasbe, KpeM, BOCTOYHKte obfacTn
YKpavHh ).

Ans obecneyeHna BbINOMHEHUA NO-
CTaBneHHbIX 3aaad Ha KyBaHckom pagwo-
LIEHTPE UCMOMb3YIOTCH YHUKANIBHEIE Nepe-
HADLME KOMIIEKCH W aHIeHHO-puiep-
Hble CUCTEMBI CBEPXGUbLLOM MOLLIHOGTH,
CO3AAHHBIE OTEYECTEEHHOM HAYKOW W Npo-
MBILLIEHHOCTBIO U 3KCMNyaTupyemule Bhl-
COKOKBANUPUUAPOBAHHEIM MERCOHANOM.

PTNC r. HoBopoccuicKa, NOCTPOSHHAR
Ha nepeeane [hasHore Kaskasckoro
xpetTta "Bonybm BopoTa” HaBuIcaTe 375 ™
Haf, YPOBHEM MOpPA, NPeacTaensaiolLan
CcoEol CBOBOAHOCTONLUYIO KXENS300eTCOH-
Hy SallHI0 BHICOTON 261 M (CM. hoTo Ha
1-4 c. o6noxuKi), o6GecneunBaeT paguo-
BUAMMGCTE Sonee 100 KM (BeICOTa NoaBe-
Ca AHTEHHHX CUCTEeM Haj, YPOBHEM paB-
HUHHOW TeppuTopuK Kpasi Gonee 600 m).

Hapany ¢ ofecneuesHwem npvemMa Ha-
CENeHnem NPorpaMm TenepagnceellaHng
{B 30He YBEPEHHOro MpUEMa HaxoOAaTCH
lfeneHwxkuk, HoBopoccuiek, Anang, Tem-
proK, KpbimMck, AGMHCK, CnapBsHCK-Ha-
Kybanu 1 COOTBETCTBYIOWME PAMOHLI C
YUCNEHHOCTEIC HaceneHns okono 1 MnH
yenoeek), PTMNC r. Hoeopoccuiicka aena-
€TGH BAXHSNWWM LISHTROM TENEKOMMYHW-
Kauvin ana ofecnedeHna MeXayropopHoi
TENSPOHHOM CBA3SKU, MOBHNLHOIW C©BAaN,
YPABASHUS1 TeXHONOMMECKUMU MpoLec-
caMu, 6e30NACHOCTH  MOPENNARAHUA,
TPaHCNOPTUPOBKK HedTW 1 raza n ap.

PTNC r. Hoeopoccuidicka, Hapsany ¢
OcTaHKuHCKOW GawnHeid B . Mockee, —
BTOpOU 00beKT B Poccuu, NOCTPOEHHLIN
No YHUKANbHCH TEXHONOIWMU G WCNONb30-
BaHWEM MNPeABapUTENbHO RAMNPAXeHHOro
xenezobeToHa ANA coopyxeHua ceofon-
HOCTOALLET© CTBONA ©allHW.

OCOBEHHO 3HAYUTENBHBI NPOpPLIB B
PazBUTUKM KpaeBoW Nepepawwelt cetu
TENESN3UOHHOTO BELAHWS OCYLUECTRNEH
B nepnon ¢ 1998 r. no HacToswee BpemMs B
pesyneTare TEeCHOro GoTpyaHvuecTsa
AAMUHUCTRaUMK KpacHoaapeKkoro kpas v
KpacHopapckeroe KPTIL, npy nopaepxke
IakoHopatenkHoro Cobpanra KpacHo-
Aapckoro kpas. PagpatoTka n ocyluecTe-

nenve KpacHonapokum KPTIL 1i@enegoi
KpaeBoi "TporpaMmel pPa3BUTUAR MOCY-
AapCTBEHHOM Nepefatolleil CeTi Tenepa-
AroBeLLaHUA KpacHOIapcKoro Kpas™ nos-
BONUMK OGECTIEUNTL BCE HACRNEHWE Kpan
YBEPEHHBIM NPUEMOM KPAEBOW TEREBU-
3MOHHOU nporpammMel "HoBoe Tenesupe-
Hue Kybanun” {"HTK") 1 aByx kpaeBuIX cTe-
PeoPOHNHECKUX  paanoBeLLaTENEHBX
nporpamm b OBY-HYM (FM) ananasonie. C

,
“BUHTOKDLIALIH MOHTAXHUK' — MOHTAM BHTEHHOHU Onopst
PAANOTENCBUINOHHON lepeRarolted cTaHuny ¢T. Kyiiesckasg.




VGHOMBIORAHUEM CAMBIX CORPEMEHHBIX
TEXHONOMII, B TOM 4UCNE KOCMUYECKMX,
Kpaesoe TeNEeBHABHUE 1 Pagno 1 ipuling e
caMble OTAANIEHHBIe, & TaKXe TFOpPHHE
HaceneHHee NyHKTH, rae NoaM HUKOraa
He Buaenv nepegad KpacHogapckoro
KPaeBoro TENEBUAEHUA U HE CNbILLANN
No3bIEHEIX KPaeBoro paamo.

3a speMs ocywecteneHua lNpo-
rpaMmiut MOCTPOCHL 225 0BLCKTODR
TENepaguoBelLlaHNS,  YCTAHOBAEHH
6onee 240 Tenean3noHHLIX U paavose-
warenbHblX  NepegaryukoB  MOoLLL-
vocThio 0T 1 BT po 5 kBT, nocipoeHa
3CCC B r. KpacHopape, YCTaHOBRESHH
okoJio 300 NPUEMHBIX KOCMUNECKUX
CTAHUWIA UM POBOTO BELUEHWS.

B npouecce peannzaupm KpaeBon
"1 PO PAMMBI PEZBNTUH [ OCYAARCTBEH-
HON NepepalolUuel cetn TenepaguoBe-
waHna KpacHonapckoro  kpas”
Kpacuopapckomy KPTOU npw obec-
neyeHUn PUHAHCUPOBAHUA CO CTOPO-
Hel OAQ "HOxHan venekoMmMyHWKa-
LWOHHEA KoMNaHva" u NOANEpXKe
AenapTameHta 1o TpalicnopTy U CBASK
AoMUHWCTRALKMK KpacHopapckore
Kpan yoanock pelunTe ROMPOC PasBn-
THS ceTn 3(UPHOro BELAHUS FoCy-
LAPCTBEHHOW NporpamMmel  "Papwo
Poccny” € BpezkaMn  pagmMocTaHUMK
"KybBaHb". 3a KOPOTKUI NEPUO, BHINON -
HeHbl paboTel N0 NPOEKTUPOBAHWIO W
YCTAHOBKE HA CETU Belanua “Paguo
Pocoun™ gononHuieneHe 24 0BY-IM
nepeaaT4MKoB MOLIHOCTLIO oT 100 BT
2o 1 kBt ¢ ucnonbaopanment ULMPpPoOBO-
ro KOCMWYECKOTo KaHana pacnpenene-
HUSl PAfUOBELIATENEHON MPOrPamMMLl
Ha NepepaLne CTaHUMU, YTO No3BO-
mno obecneynTs rapaHTMPoBaHHKIN
nNpveM rocyaapCTBEHHOW MPOrpamMmel
oonee 95 % HaceneHnsa kpas.

C YUTOM NpeKpawsHus sellaqHuA
nporpamMMel "Faguo PocCUM™ MOLLHEIM
papvoEeLlaTensHEIM NepefaTuMKOM
KyGaHckore paavoLieHTpa B cpedHe-
ROSMHOBOM AVANA30HE W 3HAYUTENBHO-
ro CoOKpaleHust aboHEeHTCKON 6a3bl ceTel
NPOBOJHOMC pPaguoBellanua adupHas
ceTb OBY-NM BewaHya cTana eAMHCTBEH-
HElM  UCTOMHWKOM  FTOCYAAPCTBEHHOMO
PAUVOBELLEAHWS B Pl UOHE,

HantHehwmne NepenekTMER pasBuTUA
adupHOro TenepagnosellaHna B Kpac-
HOOAPCKOM Kpae (Kak u Bo Brel Poc-
cutickolt bepepaun) CBA3aHbl TONBKO €
MOASRHW3aLMer ASACTBYIOWEN rocynap-
CTBEHHOW Nepefalollei CeTn Tenepagmo-
BELLAHWS U NEePEeBoaOM TENEBUIMOHHON
ceTn Ha uwdpoBcoe BellaHWe cTaHpapTa
DVB-T, a panMorReaTENkHKX CETell — Ha
uPppoBoe BelllaHue cTanaapta DRM.

CozpanHan 1 GYHKLUMOHUPYKLLaa B
KpacHopapcKom kpae yHUKanbHas nepe-
fawplas ceTb TenepaguoBeLlaHusa —
agdekTneHas nnatdpopma AN\ Nepexona
OT aHanoroBoro TenepaguoBeLlaHHWa K
uvgposomy. B HacTosLWwee Bpems Kpac-
Hogapckuil KPTIL ocylleCTBNAET UHTEH-
CYBHYIO NOAroTOBKY K MOAepHW3auuu
TENEBU3NOHHBIX U PaAuOBELLATENBHBIX
cerelt — nposopsaTea paboTe No cosna-
HUIO 1 0OCNE0BAHWIO ONBITHBIX 30H UMp-
POBOrO BELAHUS CMHXPOHHEIX CAHOYA-
CTOTHLIX CeTel B YCNOBNAX FOPHOW MECT-
HOCTW, PEMMOHANBHOW KOPOTKOBONHOBOM
CETU 1{UPPOROMG RANIMORBIIAHWA CTAH-
papta DRM, ocylleCTBASIOTCA MHTEHCHUB-

HHE MEPONPURTUA NO NOArOTORKE NEPCo-
Hana.

Becombii BKNaa B adgektvgHoe pas-
suTne KpacHopapckoro KPTIIL BHocAT
RAAUOMITUTENU — CNEUVaNVCTH, ANA

Tenesn3noHHbS MUKPOPDETPAHCARTOD

crt. fApocnaBckas MOCTOBCKOIrO parioHa.

KOTOPLIX paguo fABRseTcA KW paboTon, U
YBREUYEHVEM, U ODPa3cM XuaHu. Pyko-
soncTee KpacHopapokoro KPTIU yne-
NIRET 3HAYUTENBLHOE BHUMEHWE NOAroTOR-
K€ MOJIOUOID TIOKOJIBHUK — LIS Lelen
cneuanucToB KybaHCcKoro paguoueHTpa
cosfaHb 1 yxe tonee 15 ner ycnewdo
GYHKUMOHUPYIOT KNAaccohl NPON3BDACTBEH-
HOTO OBYYEHMA NO CNeLMANEHOCTAM “MOH-
TAXHWK PAAMO3NEKTROHHOM annaparypel 1
npubopos™ 1 “oneparop N3BM". leTu us
roawedHOR WKOAE NPOXOAAT obydYeHWe
MO 3TUM CMELMANBHOCTAM, Ha'IMHas1 C 7 -ro
KNAacca U A0 OKOHYAHUA CRENHEN 11IKONKI,
CO cAavei 3K3aMeHOB W MOAYHEHUEM YAD-
CTOBEPEHWA.

Ha 6aze knacca No NOAroTOBKE MOM-
TAXHUKOB CO30AHA U aKTUBHO paboTaeT
LETCKaA KONAeKTWBHAnA paauocTaHuuns
RKBAWM.

lopaocte KpacHopapckoro KPTIL —
elle OfiHa KONNeKTMBHAaA paamocTaHUuMa —
RZBAZZ, saHMMarOLLas BTOpOE MECTO B
Poccuu no pertuHry Cowz2a Paguonio-
6utenei Poccrn n exXerogHo aBnakaan-
¢s1 NoBeaAnTENemM MHGT MX MEXOYHapOOHLIX
COPEBHOBAHUIA.

Yenex papuoctanuumn oBecneyusaeT
KOMaHLa MactepoB — Ha RZ6AZZ noaro-
TORNEHW 5 mMacTepor cnopta Poccun
MEXIAyHapOAHOro Knacca, 5 mactepos

cnopta Pocoun v 2 KaHpuslata B mactepa
cnopta Poccuw.

C 2002 1. komaHpa RZBAZL (em. oo
Ha 2-# c. obnoxkn) KpacHOAapCcKoro
KPTMAU npuHana yHactue B 49 poCcCUii-
CKUX N 42 MEXAYHAROOHBIX COPEBHO-
BaHKAX Mno paamocessn Ha KB n YKB
avanasoHax v TpUXAasl 3aHumana
NepBoOe MECTC B MUpEe B MexAayHa-
POAIILIX cCOpeBloBatinax Mupy  Mup
CQ-M Interpational DX Contest.
HeopHokpatHo RZBAZZ zanHnmana
npu3osLie MecTa B KyOkax 1 HemMnuo-
Harax Poccwitckoil depepayu no
paanocessn Ha KB tenedpoHom wn
Tenerpadgom, a 2007 r. 3aHana nep-
BOE MECTO B HAUMOHA/bHBIX COpEB-
' HoeaHwax RUSSIAN DX Contest.

B wone 2009 1. komaHpd Kpac-
Hogapckoro KPTTIL, zaHana Bropoe
MECTO Ha NEPBOM O4HOM YEeMIUOHATE
Poccuitckor Penepaumm no pagmo-
cBes3u Ha YKB B . Opre.

PerynapHo RZBAZZ npoBOoOMT 3KC-

| neauuan No nporpamime IOTA Ha ocT-
I | popa Yepnoro, Asogekoro, Kacnui-

A cKkaro v benoro mopei.

KoHTecT nosuuma RZEAZZ npen-
cTaBnaeT coboi 3aropodHLIA KOPOT-
KOBONHOBLIN paguoueHTp, ofecne-
YEHHBIA rapaHTMPOBAHHLIM 3MISKTPO-
NUTAHWEM, aHTEHHHM M3apkoM Ha
nATM CBOSOAHOCTOAMX OawHax v

' [ABYX MA4Tax BLICOTOM 0T 20 0o 115 M,
CKOPOCIHEIM VHIEPHETIOM, YCIoBUS-
MW 019 NPOXUBaHUS W OTObIXa W T. A.
PaanoueHTp nossonfer ocyllecTs-
naTe pabaTy OOHOBPEMEHHO C Tpex
pabounx MecT B KPYrnoCyTOMHOM
pexuMe,

MmaeHanA ueHHoCTL KpacHopap-
ckaro KPTNU — moau. Konnekve
KPTIL cknaguieanca AecatMneTus-
MW, KBanndukauuvs cneurnanuctoe
HapalwuMBanack B MpoLecce BHMNOA-
HeHns patotr. M ceropHa oaHa u2
rnaBHEIX  MOTMBAUWIA  NepcoHana
Kpachogapckoro KPTIL — BoamMoX-
HOGTL HEMPEPH BHOMO MOBHILLEHWS KBa/IW-
dbukauuy B YCNOBUSX MPOU3BOLACTBA.
CnoxHble pewaemble zapaqn, padoune
MECTa, OCHALLEHHHIE CAMBIM COREpLUEH-
HbIM QOURYOOBAHVEM, KOIEKIMBU3M W
OTBETCTBEHHOCTb 3a MOPYYEHHOEe [eno
NOIBONSAIOT  BblpaluBarb KpacHopap-
ckomy KPTTIL, BbicokokBanudpuumposaH-
HBEIX CneumanucToB. B konnekTuee pabo-
TawT 6 "MactepoB cesfizu POd”, 35
"MNoyeTHbIX pagucToB CCCP" 1 "MNoYeTHBIX
papucToB Poccun”, 20 "3acnyXeHHIX
paboTHUKOE cBazM KydaHu™ u oauH
"BacnyXeHHni patoTHUK crazn Poconu ™.

TeneBuaeHVE M paanceELLiaHWE Npea.-
CTaBNAKT CcOBOM XUIHEHHO BAXHYK
COCTaBNSIIOLLYI0 TPaXOaHCKore odule-
CTBa, U B CBAIRU C 3TUM KONNEKTUB CNe-
umanuctoB KpacHopapokoro KPTIIL,
npvnaraeT MakCUuMymMm yCUnuin And pas-
BUTWS N SGGEKTMBHOIO IKCNNyaTaunoH-
HOO OBCAYXWBaHWA Mepeaatollel ceTu
TenepagnopellaHua Kpacuonapckoro
Kpas ¢ Uenblo ee COOTBETCTBUS YPOBHIO
COBpEMEHHKX OBLLECTBEHHLIX Tpedora-
HWA.

Pepakynsa nosapaenser KOAReKTHB
Kpacrogapcxoro KPTIY ¢ iobnneem 4
Nenaer pansHeWiinx TBOPHECKUX
ycriexoB!

N BIPERIGINSUOS Hadaduog
NI OIPRIGIEW USLBLD Waud))
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BroaHaa yacTb. OuepeaHaa BHCTABKAa
CeBIT (LleHtp 0MCHBIX 1 MHPOPMAUMOH-
HEIX TEXHONOMWI) cocToanack 3—8 mapta
2009 . B CTONMUE rEepPMaHCKON 3emMin
HuxHaa CakcoHWsi. YyacTBOBaTL B Hel
noxenan 4300 koMnaHui 13 6% 8 OGHOB-
HOM €BPOMNENCKUX M a3naTCKUX CTpaH. B
UHIERKY [OCYAEPCIB-JIMUEPOE 110 HUcHy
NPUCYTCTBOBaBWKX pupM BOwNK [epma-
Hua, Kuran, TaheaHe, tOxHaa Kopes n
CLUA. BoicTaBky MOCETWAW Mopaaka
400 TeIC. cneuwanuctos U nobutenei
ANEKTPOHHON TEXHUKW, U3 KOTOPBLIX MNpU-
MepHo 20 % — 13-3a pydexa.

Buictynas 1ia OTKPLITUK, Katunep
[epmanuv A. Mepkenb 3asiBuna, HTo
BO BPEMS] PA3PA3NBLISTOCS KPMAUTCE
npoBefeHne o4epenHoit MaHHoBEp-
CKOW BbICTABKU BeCbMA xcTath. o
€€ MHEHMIO, 3KCMO3UUUS NOCOASH-
CTRYET CBOEBPEMEHHOMY MNPOABM-
KEHWUKD B IKCMINYaTALMID HOBEALWWX
MHGOPMALIMOHHO-KOMMYHUKALIMOH-
Hblx 1exHonor i (UKT), sasepwe-
HWIO B 2010 . CTPOMTENLHO-MOH-
TaxHulx pPador o NOABOAKE BONO-
KOHHO-ONTHUHECKNX  IMHUA  CBA3W
{BOJIC) ckopocTHOro UHTEpHETA KO
sceM aomam {730 THC.) CTpaHH,
YKpernneHnky aKOHOMWKW [epmMaHun
W APYrMX roCcyaapcrBe.

B arom roay o6a3aHHOCTV NapT-
Hepa CeBIT npuHan Ha ceba amepu-
KaHcKwii wrat KaavdopHus, akoHo-
MUKA KOTOPGOro no obkeMy 3aHuMaeT
BOCbMOE MEeCTo B mMupe. PaHee B
atolt ponu nabBeBann PpaHuua,
Pocoua, Unamwa, CLUA (B nvue scex
wTaToe). [ybepHaTop wrara
A, LBapueHerrep takxe oTmeTun
aKTyanbHOCTh U COBMECTUMOCTb €
KPWU3NCOM HAYHHO-1€XHUHECKON
BEICTaBKU. OH 0A00PUTENBHO BBICKS-
390CA O NOMEe3HOCTU NpoBedeHNA
YPOKOB WKOJIbHOIO 0OpasoBaHUA
NOCPEeACTBOM BMAEOKaHANOR B 1H-
TepHete. CneayeT HanoMHUTL, YTO
BNEPBLIE O Nepefave n3oBpaxeHnin
no TenedoHHLIM MMHUaM 8 1886 r.
Hanucan pycckuii nucarens A. W,
KynpyH {1870—1938) 8 nosectn
"Monox": "Ckopo Mut 6yaesm BUAeTs
APYr Apyra 010 1pOBONOKe Ha pac-
CTOAHMN COTEeH n THGRY BepcT!™.
Bmecte ¢ rybepHaTtopom e laHHOBEP
npubbinu 50 BeayWMX KaNUGOPHWA-
CKUX KOMMaHWA.

YyacTHvkam CeBIT zapanee co-
oBLUMNKU O NMATU OGHOBHBIX OAEBU3aX
soicTaskn; 1. Webkiety {(chosoobpa-
30BaHME OT WWW UV Society, B NepeBo-
Ae ¢ aHrn. — sebcoobuectso) — EnaHec-
POEKTHl U NPOMbBILLAEHHLIE NMPOOYKTH,
opyeHTUpogaHHbIE Ha UHTepHeT; 2. Mobi-
ity — HoBasa reHepaunn TenedOoHHbIX an-
napartoB, HOYT- U HETOYKCB Y HABWIALMOH-
HRIX CUCTEM, HANEONEE NPUCNOCOBAEHHKY,
Ang MOCUNBHOrO B3aWMOOEHCTBUA C WH-

e IT 009 B N'aHHOBepeE:
u306peTaTeanb|e peleHusn
A. MEPKYRNOB, B. MEPKYIIOB, 2. Mockea

TepHeTon,; 3. Security — UHGOPMALOH-~
Haa ©e30nacHOCTb LMPPOBHIX OAHHbIX,
LAPKYNMPYIOLUMX B NMPOBOAHBIX U ADUPHBIX
cetax; 4. EHealth — addpekmsHble pelle-
HUS B 3apaBooxpaHeHnn; 5. Green IT —
MaKCUMaNbHO BO3MOXHOE (a0 90 %) npn-
MEHEHWE B TEXHUYECKWX WU3genuax mare-
pUanoB, nopnexawnx nepepaborke, He
copepXalmx pTyTi npu OAHOBPEMEHHOM
COKPAaLWEHUY NOTPEBNEHNS UMW BNEKTPO-
3Heprnn. KaxaomMmy Oesv3y no oTEopy aKc-
MIOHATOB COOTBETCTBOBANU okono 10 TeMm,
anpcOVPOBaHHBIX ewe Ha npegblayliei
ebuicTaBke [1].

po—— ;
.o

Puc. 1 YL

Puc. 2 !

POCCMRCKME roCynapCTBEHHBIE 1 KOM-
MEPHECKWE OpraHu2aumn, yHUBEPCUTETH
yyacTeoBasin B CeBIT 16-i4 pas {npu noa-
aepxke MUHOBPHaYKU ¥ MUHKOMEBAZN).
WM3BECTHLIE YuEHEIE U PYKOBOOMTENN NPO-
BO/MNN CEMUHADKI-MPE3SHTAN MW W NPacs-
KOH{pepeHUMK. |lanpumep, pOCCUMCKOD-

reiMaHcKM cemMuHapom “Tlouck U nop-
fop NapTHEpCE ANS MEeXayHapopgHoro
COTPYAHWUECTBA" pYKOBOAMN Npeacefia-
Tenb "MexoyHapoaHKoro cosa npubopo-
cTpovntenel 1 cneumanuctoe no UKT™,
akapemuk PAH, H, A, Ky3rHeuos, Ha 0aHOR
N3 Mpecc-KoHPEepeHLUMn POCCUACKUA
MUHUC IR CBH3W N MECCOBBIX KOMMYHWUKa-
uuii M. Q. lllerones Hecenocean ¢ WHO-
CTPaHHLIMK XYPHAIMCTaMK (pUe. 1),
Cneayer OTMETUTE, YTO aKTWBHOE yua-
CTUE B BLICTABKE 36-TN POCCUHACKNX HAYUHO-
TEXHUHECKUX LIeHTPOB NpeacnpeaceneHo
BLICOKUM YPOBHEM 00pas0BaHus, UCCNeno-
BATCALGKUX 1 OMBIT(IO-KOHETRYK-
TOPCKUX padoT, CROXWBLUWMGS B
CTpaHe elue B NEPBGi NONOBUHE
XX Beka W noagHes, AC CUX rnop
y OKa3bIBAIOLLMM BIMSHWE Ha pa3-
BUTHE B cdepe NoaynpoBoOHN-
. KOB, MUKPO3NEKTPOHUKU U NpO-
rpaMmMupoBaHuns. JoCTUTHY Thie
pesynbTaTthl, BaxHeAwue cobbl-
TUH E UG OPAN PEAMOBNEK I POHW-
KM Poccun ©uian pacCMoTpeHbI
Ha HAY4HO-NPAKTUYECKOW KOH-
drepeHurn "60 ner oTeuecTeBeH-
BOMY TpaHancTopy”, COCTOAB-
wercs 4 viaHs 200€ 1. 8 Mackos-
ckom HIMN Nynscap [2]. Buiety-

' naewne oTMedasnin, 410 Havano
. NPUMEHEHWID NOAYNPOBOAHNKOB
' NONOXUNK PaBOTE POCCUACKOTO

YUEHOTO W BOBHHOTO MHXEHepa

A. C. Nonoea No co3ganuky

110 ner Ha3ap NepBoOro gerex-

TOPHOro  pafuornpueMHUKa.

14 niona 1898 r. cuntaercs

odpuumanbHOM paToil nopaum

A. C. MonoeeivM NPOLWEHUS O Ebl-

Jave naTeHTa Ha paspaboTaH-

HBIA MM 1IPVEMHVK derew ©

OETEKTOPOM 3BYKOBBLIX Koeba-

HWA ¥ FTONOBHBIMK TENeGOHAMM,

Celiyac 8 MUpE TRAH3UCTO-

PbI BEINYCKAIOT {ANCKPETHO UNK

WHTErpansLHO, T. €. B cocTaBe

MUKPOCXEM) B  KONUYECTBE

npUMepHo 15 MAPA WTYK Ha

Oylly HaceneHwus: eXerofHo.

BepiuvHor yenexor noaynpo-

BOJHWKOBEIX TEXHOMOMWIA cTan

coafaHHbll 8 1971 . MUKpO-

npoueccop [1] 1 ero ycnox-

HEHHAS BEPCUS — MUKPOKOHT-

ponnep. CerogHa NpakTUHECKN

BCE Mnepenoswie 06AacTy Heno-

EEYECKOW [OEATEfIbHOCTN He

MOMyT OBOATUCH Bea paspato-

TOK H& OGHOBE MUKPOKOHTpON-

nepa. Bee €onblue cpeacte Ha

co3faHne 6onee CoBepLIEHHBIX MUKPO-

CXEM C UCTNONb30BAHUEM HaHOTEXHONOTMIA
HaNPaBNAKT PA3BUTHE MOCYAAPCTRA.

Ha CeBIT 2009 AeMOHCTPUPOBANK
MHOICO WHTEPECHBIX W3Jenuil notpedu-
TENkCKOR ANEKTHROHUKW. PACCMOTPUM HAW-
Bonee NpYMeNaTesibHbIE N3 HUX.



TeneevaeHue, HWAEPNAKNCKWIA KOH-
uepH PHILIPS nokazan v cran nosxe
BeINYCKATE OYEPEaHOW  OpPUIMHANBHBIA
"PHILIPS

FULL HD LCD TeneBn3op

Motion” komneHcalvu  "3a3yOpeHHHX”
JIMHAA 1 "APOXaHWA"™ KAPTUHKW. e MHe-
HWo cneduanuetos IPHILIFS, kauecTeo ee
NOBLILIAETCH AC YPOBHA, 06eCnedMBacMo-
ro OLED {Organic Light-Emitting

Diode) TexHonormen [3].
Tenesuzop coaepxut Y34 c
| BLIXOAHOW MOLWHOCTEIZ 215 Br,
| HarPYXeHHbIN YeTHPbMA BCTPOSH-
- HLIMU AMHAMWYCCKUMA TONOBKaMW
| 1 apymsi cabpydepamu. Annapar
| MOXHO MOAKNIOMUTE K WMHTEpHETY
| Yyepes MpPefyCMOTREHHbIF WHTep-
| ¢penc Ethernet (pazbem Rj-45).
Kak n apyrue noaoSHele GupMeH-
Hble MOAENW, Ha npuneraicliei
GTEeH&  YCTPOWCTBC  GO3AaeT
MeHsIoleeca GOHOBOE OCBELLE-
Hue “Ambilighl Speclra” 4], Usz-
penve COraro OCHALLEHO paanvy-
HBIMW pasbeMami anfl coeavHe-
HWA G APYIol UNPOROI W aHano-

Ee PHIIIPS npucTtynun K CEpUiHOMY
naroToBAeHUD XK MOHMTOpa ¢ AnaroHa-
JIBKO AKpaHa 56 M (22°), OTIMYEIEroca
AONCNHUTENBHON NOACBETKOW ronyboro
uBeTa Nno NEPUMETRY 3kpaHa {puc. 3).
Takan pEKOMEHAALMA NOMYYEHA OT NOUXO-
NOMMMECKON0 UCCASAOBATENBCKOTO LIEHT-
pa 0AHOro U3 CTapenlux B Hnaepnadgax
YHueepcuteta [POHUHIEHa, OCHOBAHHOMO
B 1614 . Y4CHbiMW NOAMEYC) 10, HTO GBCTO-
Boe ofpamneHue nomMoraeT nytwel co-
CPENOTOMEHHOCTU BHUMAHUA, CHUXaeT
HarpysKy Ha 3peHwe. Ha skpaH MoHUTopa
HAHECEHD aHTMBNMKOBOE NOKpHITVE. Paa-
pelieHue gkpaHa — 1680x1050 nkc, Bpe-
MA OTKAUKA — 5 MC, rabapurhkl (CnoacTas-
KO} — 52x43x20 om, macca — 4,88 k.

B coBpemeHHble mnockonanesibhule KK
W VIESMEHHBIE [€11EB130PE) YC [aHEAB) IMBEKO)
COOTBETCTBEHHO YMEHbLUSHHBIE AMHAMUNYE-
CKVE TONOBKW, CNOCOBHBIE HA HE OYeHb
Ka4eCTBEHHOE 3BYKOBOE CONnpoBoXaeHVe. B

| rOEOM MegnaTtexhukol. Morped-  AnoHcKoM obbegunerun SHARP pelumnu
naemas o7 SNEeKTPOCeTU MOL-  WCIPaBuTb 3TQ, CKOHCTPYMPOBaB A0NONHV-
| ) HOCTb — 201 BT, radaputel —  TeNbHYK aKycTMueCkylo cuctemy (AC) B
l_‘pm;_ 3 103x63x10,8 cm, macca — 27,6 Ki. Tymbe  (nofctacke) nog  TENncor3opom
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42PFLY803H LED LUX" ¢ puaroHanbko

akpaHa 107 oM {427) 1 sanHell NOACRETKOM
Emitting

Diodes), 06beaNHEHHEIMW NO ASBATH LWTYK \‘
B 128 cermeHTOB {pMC. 2}. B 3aBUCMOCTH

OT CBETOOTAAYM KaKOW-HUOYAL TPYNnH ‘;

BNEMEHTOB 3KPAHHCW NaHeny cneuvann- ‘

|

cBetogmogamu  LED  {Light

3UPOBaHHBIV MUKDONPOLECCOR Perynup

CErMeHTa, a Takxe nboroc U3 AeBATH

€T APKOCTb CBeYEHWH COOTEETCTBYHOLWEro 1
COCTaBNAIOLLMX ero CeeToanonos, Cenek- 1

TUEHEA NOACBETKA NPUBHOCKUT Bonee m

60Kylo NpopaboTKy YepHOro LBETa 1 BCel

]

y—

-

ramMmMbl LIBETOBLIX OTTEHKOB U300DaXEeHNs).
Nocne BLICTABKM MHOMMe GUPMbl CTaNM
NPUMEHATL B CBOWX aNNapaTax Takyko Noa-
GBeTKy. Jlaxe MosBuiCS HOBHIA TEpMWH

"I ED TV". Kpome Toro, B annapaTte 3ansi-
"Perfect Natural

CTBOBaHa TeXHONorunAa

(puc. 4). B pesynbTare rnonyincs Kom-
NAKTHRIA SNEXKTPOHHKIA JIOMaIIHWH KUHOTE-
atp (AKT) "Sharp AN-AR510", HENOXOXWIA
Ha U3NENWA C PasHECeHHLIMU B MPOCTpaH-
CTBe 3BYKOBbIMM KonoHkamu (3K). B noa-
CTaBKy BMOHTUPOB&H YCUAUTENL, B €€ Cepe-
OWHY — LIEHTP&IbHBIE OVHAMWNECKME o-
NOBKW, NMoa, HUMKn — cadeydep. Ha puc. 5
noKasaHbl HanpaeBeHUs PaCNpPOCTRaHeHNA
3BYKOBRIX BOSIH OT 3K K cnywarenio. Cym-
MapHas BeIXOAHAR (NUKOBANA) MOLKOCTE
AC — 485 BT {cabeydepa — 230 BT).
MopcTaBka AONYCKaeT pasMeLLEHVE Ha
NONKax AONONHWUTENBHOM annaparypy, Co-
epHaeMor ¢ Y34 nocpepcTBoM npeny-
CMOTPEHHEX LMGPOBLIX BXOAOB. MNome-
LaeMblli CBEPXY TENEBU3CP G 3KPAHOM MO
nuaronann 132 om (52°) UMeaT RCTROEH-
HLIV rnekep Blu-ray, coBmecTUMEIN ¢ DVD.

9
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3anuce ¢ ONTUHECKUX AUCKOB BOCNPROUSBO-
ANTCA Yepe3 AC Noactasku WAK TeNEBU30-
pa (unu coemecTro). Mynst Y paccuvran
Ha NOJavy KOMaH BCeM COCTaBISHALMM
JAKT. B oBbeguHeHU BHINYCKAKDT TaKxe
komnnext "Sharp AN-AR410" ¢ AC noHmn-
XEHHON MOLLHOCTIA M MeHELUMMIK FabapuTta-
MU ANA TENERU3OPAa © AWaroHantky 3KpaHa
107 cm (42"} u MeHee.

Bornee panykaneHo MOBBCUTE KAYSCTEO
BOCMNPOU3BEAEHUS 3BYKA TENEBW3WOHHBIX
NporpamMm 1 2annceit Ha Blu-ray, DVD n HDD
HOGUTENAX MOMOIaeT COSAMHEHWE Tenesw-
30pa € OTAE/IBHEIM BHELLUHWM A/ younwte-
nem. MHorcoBpazme BbITYCKAEMBIX CEPUIAHD
yCTpolicTe Benuko. Cpeay HUX oBpallaeT
BHVIMEHWE [POMBBOLMMBIA HIl IOHCKOR KOMI 1@~
Huelt ONKYD OTHOCUTENBHO HeAOPOr o Ge-
MUKaHaTEHBIA pecreep (A/V Y3Y emecte ¢
YKB npuemHukom) "“ONKYO HT-S5100°. B
KOMMAEKT BxoaAT cemb 3K, cabeydep,
kpegn-nogetaska nod iPod n MUKpogoH ang
noacTpoikt AC K aKxyCcTudeckomMy ohopm-
SIEHUIO KOMHATH APOChYWMBaHN: (pUc. 6).
Pecupep oOecne ivBaeT CyMMAapHYIO BH-
XONHYKD MONHOCTR 1200 BT M KOMMYTUPO-
BaHWe curHanoB TBBY kawectsa FULL HD.

KOxHOKOpelickoe obOkeauHeHve LG
otveTunoct Blu-ray KT "LG HBS54TB™ ¢
YCUIMUTENEM, WMEIOLLMM CYMMApPHYIO Bl
X0OHyle MowHooTe 1000 BT v paccHutam-
HbIM Ha NPUCOEAUHEHNE K HeMy NATK 3K 1
cabeypepa (puc. 7). [OMUMO BOCIPOU3-
BEOEHNs C onTUHeckux avckos, KT Hea
VCNONL3OBAHUA KOMALIOTEPA MOXHO Noa-
wiounTh K MHTEpHeTY Ang npocMmoTpa,
HanpumMep, MHOXecTea GUNBMOB 1 KNMNOB
amMepHrKaHcKore smaeoceperca You Tube”
{ocHoBaHHOTO B eppane 2005 1. n celivac
SAHUMAKOLLIETO TPETLE MECTO B MUPE NO
nocellaemoctuy. C A/ KOMNAEKTOM aToro
JIKT npenycMoTpeHo Npsmoe COeMHeRne
ecex mopenet "Apple iPhone/iPod™.

3aMeTvn, 4TO MHOMIM 3KCNep-
Tam HE KaxeTcA MHOroo0etalolpmm
. 1ioasneHue TexHonoru Blu-ray Ha
3amery DVD n CD B aAoMalLHEN Tex-
HUKe, B Gnuxadwue roppl ¢ Heh
CMOrYT KOHKYPWMROBATh KapTh! TBEp-
foh NaMmaTh, KoTopele Bce Gonee
MaccoBO NPUMEHAICT Onaropaps
GbICTPOMY CHUXEHWMIO PO3HUYHBIX
LeH. Olv NO3poNAIoT ONCpaTuB(Io
“ckaumeath” GUNbMbl M3 Gecnnar-
HBIX W NNATHBIX LMGPOBLIX XpaHu-
v e MHTepHeTe.

TalieaHbsckoe obbepuHeHwe CHI
MEI Optoelectronics enepebie B Mu-
pe aemoHcTpupoeano XK naHens
QFHD {Quard Full HD) CEEpXBHICO-
KO 4ETKOCTU C IKPaHOM Mo AnMaro-
Hann 143 ¢m (DB7) M paspeweHnem
38402160 nkc {puc. 8). OTMeTUM,
YTO U paHblUE Ha BBICTaBKax ¢ Taku-
MW NAaHENSIMK, HO MEHLLUSIA NNowLa-
M, BBEICTYNANW CNELMANN3NPOBAH-
Hble KOMMOaHKM U3 ANCHKK.

Apyrag TaliBaHeCKas KOMNaHWs
COLLEVO nokasuwipana BO3MOX) 0-
CTU UCNONb20BaHUST CEHCOPHOUW KK
nanenn “I65" paameponm 166 cm
(65") Nne auarcHanu ans npuMeHe-
HUSI B y4eDHOM NpoLecee (puce. 9).
Ha cTeHne naHens nonveany BOOOWH,
YtoBH NOKA3aTb HAAEXKHOCTE (PYHK-

- L d p—
- Puc. 9/
9 !

B L

M.
Puc. 10 o

1 IMOHUPORAHNA €& HE TONBKO R CYXUX NOMEe-
LLEHUSX, HO W B YAIU4HBIX YCIOBUSIX, A TaKXe
B BaHHbIX KOMHATAX {(Ha CTEHe, NOTONKE).
Ewe Gonblwee ceHcopHoe KK nonotHo
¢ amarcHancko 254 cm (1007 gemMoHCTpu-
POBaM COTRYAHVKK aMEPUKAHCKOW KOPMo-
pauun MICROSOFT {puc. 10). YcTpoii-
CTEO Takke agpecylor KaKk ans y4ebHoro
npoLecca, Tak v ANA 3acefaHui 1 CUMIMo-
INYMOB AN OTOOPaKel s WANKCTRaTHB-
HOW U TEKCTOBON UHGOPMAaLIAN.
Bpuranckan dupma AQUAVISION cneuy-
ANLHO 1A BaHHBIX W OYLUSBBIX KOMHAT Hana-
avna euinyck LCD TeneBusopoB (cTaHaapTa
HD) ABORHOMO HA3HEHEHUA ¢ AMarOHANAMA
3KpaHoBOT 26{10,4") no 102 (407} cm u TON-
1WWHOW He Bonee 120 MM, OHWU OCHAINEHK
YKB TioHEpPOM W YCTROWMCTBOM NMOAOrpesa,

YOTPaHSIONIMM 3anoTeraHue. B pesynkrare
MOCNE BLIKAKMEHUS 3KPaH TeneBwaopa
CTEHOBUTCH 3EPKANOM.,

CneumanncTs No MUKPOINEKTPOHWKE
HEMEUKOTO PpayHXOHepekoro NHCTUTYTA
paspabotann KU AEMOHCTPUPOBaNM Ha
CeBIT BapMaHT CEHCOPHOIO 3epkana Ans
BaHHON, [TPUKOCHYBLUWMCE K HEMY NanbLEM,
MOXHO MONYYUTb HE HEM KaneHAzpe 2Ha-
MCHETCALHLIX AaT U CNUGOK CXCOHCBHLIX
TUIMEHWISCKUX U NedebHbIX NRpoLenyp,
OTREryNMpOBaTE TEMMNEPATYpY BOAONPO-
BOOHOW BOAbl, YNPaBnsTb OCBEILEHUEM B
KOMHATE.

MNpumeyaTentHbiM cobuTueM ropna B
CLUA ctan nonHuiit nepexof Ha uudposoe
TeNesy3VoHHDE BELLanve. [epBoHayans-
HO NA2HWPORANIW aHANOMOBOS TeneBupe-
HWE BBIKNKMUIL 1/ Qepalin, OUHako ns-
3a GUHAHCOBLIX TRYOHOCTEN caenatk 310
omMornmn 12 uons, LUudposbie npeobpaio-
BaTeny (NPUCTaBkW ) K ASHCTBYIOWWMM aHa-
NOrOBHIM  TENEBU30OPAM  BONBLLWWHCTBO
amMepuKaHcKux cemell nonyunnu decnnar-
HO MAW MO NMOHUXEHHON LeHe Bnaropaps
posaatitiLig - BaydcpaM  [IOMKUIENoM
40 ponn. CLUA. MHoroMecsiiHas anones
BH3BANA MOBLILWEHHKIA CNPOC HACEREHUS
Ha COBPEMEHHEIE LM POBLIE TENEBU3OPHI.

B Espone (1 B POCcin TOXe ) 3ageplunTe
MNOSHRM Nepexoa Ha unppoBoe Teneeella-
HYe npegronaraiot K 2015 . B cootBer-
CTBUW G COrMallSHUEN, KOTOPOR YTBERONIN
104 c1paHs B 2006 I. HA CneuwaibHOM KOH-
PepeHun MexLyHapOaHO! O COKBE 1K~
Tpocesan B XeHege (LLBetiuiapua). MNoka Ha
KOHTUHEHTE MOAHOCTLIO B LMPPOBOM $HOP-
mate patotaeT TeneenacHue PUHAAHOVN.

B Texywem rogy B CUIA zapeplueHa
eule OfHa 3HAYMTENtHas HayYHO-TeXHU-
yeckan pabota. UHxerepw Jlabopatopumn
peakTHBHEIX NepemelieHin NASA (Hauno-
HaNBHOE areHTCTBO NO a3pOHAaBTUKE W
WUCCNSAOBAHUIO KOCMWUUCCKOro NPOCTPaH-
CTBa} COBMECTHC € MApTHEPAMU U3 MUHU-~
CTEPCTEA NPOMBILIINEHHOCTI K 3KOHOMUKIK
ANOHWUM NOCPEACTBOM CIYTHUKOBOW CLEM-
KU OTCHANW MUNNMOHBI KAApPOB 38MHOM
MOBEPXHOCTY U COMOCTaBUNK UX G MMEIO-
LWUMKUCH B apxvBax Marepuanamu. [ocne
YEro OHW BNEPBBIE COCTABWAW Gamylo noa-
POBHYIO KapTy 3€MNN B SNEKTPOHHOM L~
posoM Brue {(Global Digital Elevalion Map).
OHa oxBaTLIBaET HacTb cdepbl 0T 83° ¢. w.
00 83° 10, W, {99% NOBEPXHOCTH 3emMAu,
paeHoi 510 072 Teic. kv'). B UBETHOM BUge
Ha 3D BUPTYyaneHoOW KapTe (GakTUUecKu
BO3MOXHO pazrafeTb nepenags BHCoThl
00 5 M, x0T GOpMANEHO EL paspellenne
OOLARNEHO paeHEIM 30 M. B UHTepHeTe
KapTa JoCTYTNIHA BGEM UHTEPECYIOLLIMMCS.

NUTEPATYPA

1. Mepxynoe A., Mepkynoe B. CeBIT
2008: mukponpoueccopbl INTEL — nocTyne Tex-
Honorui. — Paawo, 2008, Ne B, ¢. 4—38.

2. OueprU NCTOPWM POCCUMCKOM INEKTPOHI-
k. Buin. 1. "60 net ore4ecTBeHHOMY TPaHINGTO-
py”, noo pea. B. M. lMNponeiiko. — M.: Texuo-
cbepa, 2009,

3. Mepkynoe B. CES 2008: undpobrie pea-
Sy aaerpawsero gus. — Paavo, 2008, Ne B,
c. 6—10; Ne 7, ¢. 6—10.

4. Mepkynoe B. IFA 2008 B bepnuke: nHte-
pecHore MHoro. — Paawno, 2008, Ne 1, ¢. 6—5;
Ne 2, ¢. 7—9.

(Okorvanme cnegyer)
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AVIS — HoBasi ayanoBu3lyanbHasa
nHdpopMauMOHHAA cuctTema
B. IBOPKOBUM, gokrop Texu. nayk; A. ABOPKOBVY, B. PTIOTA,

r. Mocksa

B HaCTOAWEE BpPeMS B OONbLINMHCTBE
CTpaH Mupa NpoOMCXoauT Becbma
AKTUBHBIA NEPEX0A 0T aHANOTOBLIX PAANO-~
1 Tenesewaumna k uudpossiMm. Unudposbe
TEXHOAOTA oﬁecneunaalor HE TOQNeKO
IKOHOMUKD OFPAHUHEHHOTO HaCTOTHOFD
pecypca, Ho U AaioT CYLIECTBEHHLIN 8hIur-
PLILW B HOMEHKRATYpe 1 kadecTee Hecnpo-
BOAHOW CBHAN M BELLAHWA.

Poccus He HaxoUTCA B CTOPOHE OT
3TOr0 MArMCTPansHOro Hanpasenewua. Kak
vu3gecTHo, PegepansHoi LeneBod npo-
rpammon “Passvtvie undpoBoro Tenepa-
AvosewaHua B Poccuiickoi depepaumnv
Ha 2009—2015 roan” HameueH noece-
MECTHEIA Nepexof Ha “umndpy” K 2015 .

Puc. 1
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¥xe aasho onpeaenexo, kakme udpo-
BbE TEAEBUACHUE U PAANO HAM HyXHbI. U3
BO3MODXHBIX BapUaHTOR Bhlﬁop nan Ha
EBPONENCKYIO CUCTEMY ADUPHOro Tenesu-
neHva DVB-T, ans KOTOpPOW OTBeaes!
wHTEpeannl 4actor 174...230 My, MB u
470...862 MI'y AMB, v Ha cTangapT
paanosewwaHun DRM ana 4B, CB nKB.

Takoe pelweHne BuIN0 HeNPOCTBIM, TakK
KaK Ha ykasaMHbIX 4acToTax obecrieymra-
€TCS BELLaHWE aHanoroBoro Teneswpe-
HWA, @ B HEKDTOPLIX PEMMOHAX, B TOM M1Che
v MOCKOBCKOM, PaBOoTAT CUCTEMBI TPEH-
KMHIOBOW CBR3W, UCNONB3YEMOW ropon-
CKMM XO3SIMCTBOM, NPABOOXODAHUTENbHbI-
MU CTRYKTYPAMM K OPpYTMU CRyxGami.

O4eBMAHO, YTO ANA PELUEHWS 4acToT-
HbiX BONpocoe 6e3 yuwepba ana scex 3a-
WUHTEPECOBAHHBIX CTOPOH HYXHO BPEMS.
Mexay Tem HaceneHue 1 OM3HeC C HeTep-
fieHvemM XayT MOMEHTA “"UndpPOBON MCTH-
Hbl" B BUAE KAYECTBEHHO HOBBIX YCAYI
HOBLIX AMBMAEHAOB, N HE XOMETCR, 4ToOb

Oxonvanne.
Havano cam. na 4-1 ¢. 06noMKu

KOro-HUBYAb NOCTWINO Pa3oyapOBaHME.
Hanpuvmep, ™MobunbHoe Teneswfenue
(DVB-H), npeacraensiouwec cobon pas-
HOBWAHOCTL CTALMOHAPHOIO ¥ NPUCNO-
cobnerHoe Ans COTOBLIX Tened:oRos 1nu
CNEUWANbHO CKOHCTPYMPOBAHHBIX MOD-
OWNBHBIX NPUEMHbLIX YCTPOWCTB, UmMeeT
3HAYNTERLHBIE OMPAHNYEHIS NPU NCNONL-
30B2HWKU B ropofe. BO3aMOXHO, aToT
HEIOCTATCK CO BpemeHem Oypet yctpa-
HEH, ecnn mMoBuneHOE TEenesuaeHue
HayHyT passysate e Poccun. Ho Ha cero-
OHAWHWA AEHE HUKAKMX OOULNANBHBLIX
AOKYMEHTOE MO ero eHeapeHuio {nocra-
HOBREeHnA [MpaBuTensCTRA, peLeHni
FKPY) ewie He npuHUManu.

Crepyet OTMETUTL TAKKE, 4TO NPU Paa-
paoTke LmdPOBOro TENEBMAEHUN NCCNe-
OoRareneCkue W BellatenkHble GpraHnaa-
LK1 He 03a60TMNMCh B8 NONHOW Mepe Npo-
6nemamy LhpoBH3aUMI KaHANOB CTEPEOD-
POHMHECKOrO 3BYKOBOIQ PAfMOBELLAHUSA.
Beab vkstepsan yactor 87.5...108 Mlu uc-
nonL3oRaH AN Tak Hasweaemoroe FM-Be-
uaHua (YKB-2), a B unTeprane 66...74 My
B Poccvu n ctpanax CHI npuwmenexa
paspaboraHHas ewe B CCCP cucrtema
YM-sewarnns (YKB-1). C nosuuwn me-
NONBL3IVBALUS PAAWOYACTOT 3TO npea-
CTaBASIETCH O4EHb HEIMPLKTUBHEIM
GonbLUMM HeACTTATKOM. Llenk ero ycTpa-
HeHua noctaeuna nepep coboli rpynna
POCCUICKUX YHeHEIX, KOTOpas BNepBbie B
MUpe Npeanoxuna peanuaoeaTtb YHW-
KANbHYK) ayaouoBU3YanbHYI0 UHGOPME-
UMOHHYIG CUCTEeMY AVIS.

NepBrie peaynbTate No cucteme Boinn
3akpennexsl nateHTom Poccuwinckon Pe-
nepaumn Ne 2219676 ¢ npuopuTeTom ot
08.11.2000. B Hem paccMOTREHa B03-
MOXHOCTb TPpaHCNAUMK MHGOPMALWOH-
HOMQ TENSBWEHWA, BKNICYAOLErD AnHa-

MMYECKUE UBETHBIE W30BpaXeHUs CO
€TEPEOPOHNNECKUM 3BYKOBLIM CONPO-
BOXAEHUEM.

Ha npoweawett 8 mMapre 2006 r. @
Xenese koHdeperumvn 6-i1 Uccnregoea-
TenLckor kommcemy (MIK) MC3-P na Pa-
6ouwnx rpynnax (PM) 6M n 6E ot Poccun
Obin npeactaBner poknagn “MoelleHWE
adpexTMBHOCTY UCnonb3oBaHWR OBY-ava-
na3oHa uyactotr” {aoxk. MC3-P 6E/336-E,
6M/133-E). B Hem v Hina onucaHa cucre-
Ma MOBUNLHOID Y3KONOAOCHOTO MYyfbTH-
MEANWHOIC BELWAHNS, NONYIMBWLIAN HA3BA-
Hue AudioVisual Information System
(AVIS). B pokymeHTe ykasaHo, 4TO CKa no-
3BONSET MNOBLICUTE IPEPEKTUBHOCTE UL~
nons3oBavna awanazoHa OBY {MB), B
YACTHOCTK, PAAMOBEWATENBHEIX MHTEPRA -
noe b6...74 v 87...108 MI'y, npenocras-
N9 BO3IMOXHOCTb B OAHOM KaHane wupu-
+ou scero 250 Iy nepegasate 4o 17 npo-
rpamm CTepPeo3ByKa BHICOKOTO KaYecTsa
“NKn BUASONPOrpamMmMy CO CTepeodoHmye-
CKUM 3BYKOBEIM CONPOBOXAEHWEM. [na
CPRABHEHUS OTMETUM, NTO TAKQH Nokasa-
Tent IGMEKTUBHOCTY UCNONLIOBAHUA
HaCTOTHEIX MOMOC HaxOAWTCA Ha YPOBHE
NEPCNEKTVBHBIX MOBUALHBIX CUCTEM CBA-
31 HOBOIO Nokonenuws. B pesynerare AVIS
0Ka3blBAETCA B paskl SKOHDMIYHEE aHang-
rOBbIX CUCTEM TEREBUOEHWS W paanoBe-
LWAHKA.

Kak NoKa3aanu MCnuiTanns, B yCAQBUSX
COBPEMEHHON TOPOACKON  3aCTPONKU
l'IpM UCNoNbLICBAHVKM pagvokadana ¢C
wupunor nonocel 250 k' cuctema AVIS
obecneymsaeT yeTtonYmBbii MOBUNbHDBIA
npuem.

flpuopureT Poccvn B paspabotke aron
UHGOPMAUMOHHOK CUCTEMEI ObIN 3aguk-
CUPOBAH B OPMUNANbHOM AOKYMEHTE KOH-
depetupn 6-11 MK MC3-P B Ceyne (KOx-
nas Kopen) B asrycte 2006 r. (aox. MC3-P
BM/150-E), a Takxe Ha koHdepeHun Pl
B6E 6-1 MC3-P B mae 2008 r. OnucaHwe
AVIS Obin0 BHECEHD B HOBYIO REAAKUWMIO0
oryeta MC3-P BT.2049-2.

Cuvicrema obnagaet xapakTepyvcTUKa-
M, KOTOPBIE YKA3aHBI Ha 4-M €. OBAOKKM
QOueBngHO, 4TO B uHTepeane 66...74 My
MOXeT 66iTb pasmelieHo ao 32-X KaHanoe
cuctembl AVIS, a B uHtepsane B7.5..
108 My — go 82-x.

B CBOWX NOUCKAX ABTOPL! UCNONL30BA-
NN PeaynsTaThl TEOPETUHECKWX v 3kcne-
PUMEHTANBHBIX UCCNEAOBAHWI, NPOBE-
AeHHbIX B Hadane 90-x roacB NpowWwnoro
8eka CUOMPCKUIMK YYEHBIMM 1 KACAKLLNX -
cs ocoferHocTel pacnpocTpaHeHus MB
B roOpoOACKWX YCNOBWSX € NACTHOW 3a-
crpodikon. Uccneposatensmmn Geinu oT-
KPbiTEl 32KOHOMEPHOCTU paboTel nog-
BUXHBIX CUCTEM CBR3W NPU HecTabune-
HblX X3apaKTepPUCTUKEAX CUIrHana, K KoTo-
DbiM OTHOCAT 3aTyxanve BLOML TPaccul,
CTAaTMCTUKY PAacnpeseneHnn amnavTya,
MHOrORYNEBOCTh, BPEMEHHRIE 3aNEPXKK,
pa’sMbiTUE  CNEKTPa, AonnepoBCKui
CABWF.

Ang nepepaun curHana B CUCTEME
AVIS npumener meton OFDM (Orthogonal
frequency division multiplex), npuHuMn
KOTOPOroc CcocTouT B DOPMUPORAHUN
CNEKTPA CUrHana 13 MHOXEeCTBA OpPTOro-
HANBHBIX HECYLUMX, Ka¥nas U3 KOTOPbIX
npepcraenser coboit O1aenbHuN nHGOoP-
MauMoHHLIM Karan, lNepeaaya nngopma-
uuu NO KaxDOMy TakOMy kKaHany obec-
newvBaeTCA MOAYNAUUEen AMNNUTYAR U

&
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¢da3p Hecywen vactorel. CurHan npep-
cragnser coboll NOCNEeACBaTeNbHOCTh
cumpsonos OFDM, oBpasyiowmx kagpol.
CUMBONLI HECYT NOMEIHY HATPY3KY W
BHINONHADT 3ALUTHBIE (YHKUMK, T. e,
COOEPXAT AONONHUTENBRYK WHGOpMa-
LWI0, HE 3ABUCALLYIO OT NONE3HBIX Ceeae-
HUA. [lononHNTENbRAR MHPOPMAUWS CRY-
XUT 19 OLLIEHKH KaHaNa v KOPPEKLWY BO3-
HUKAIOWMX UCKAKEHUA AMNAUTYAB WK
dask papvocuUreana, a Takxe A1 CUH-
XPOHU3aL WK B NPUEMHUKE.

C uensto obecneqeHun adp@PeKTueHo-
CTW CUCTEMBI Nepenayn Heobxoaumo
CXaTMe ayouo- 1 BnAeocurHa- .-
nos. B AVIS ucnonwbaosausl ‘ '
COOCTBEHHbIE peanu3aayuu
nepeaosbix CTaHOAPTOB ayauo-
1 BUAgokomMnpeccun: HE-AAC 1
AVC cootseTcTBEHHO. Tak, Ona- !
rOQapa NPUMEHEHWIO CTaHAaPTa | ‘
ayanoKoMNpeccun HE-AAC |
YAAnochk A0OUTBCA Nepeaaymr no
HU3KOCKOPOCTHLIM KaHanam Kak
MOHO-, Tak W cTepecdoHnYe- {
CKOro 3BYKOBOI O CMTHAafNA BLICO-
KOrQ KayecTsa, CPaBHUMOro ¢
3aNWCAMM HA KOMNAaKT-AUCKEe
(CD). BapuaHT BUOeoKomMnpec-
crur AVC okasanca NyHwum wn3
CTaHOAAPTU30BaHHEIX. {IpK 3TOM
Bnarogapa UCNONL30BAKUIO PA-
0@ HOBLIX TEXHOAOMUMIA U MOAN-
OUVPORAHHRKIX CTAPRX METD- % .
OOB yaanoce ynyswute adpgek- -
TUBHOCTbD  KOMNpECCHMW  Ha - ]
30...50 %. MNpw co3panun Bn-
geokogepa Soiin pazpaboTanul
HOBbIE CNEUWVANLHLIE anropuT-
Mol ObCTPOM 06paboTkn BUAEo-
VHDOPMALWN.

B pesynbrate npu cKkopocTu
nepenasn 3BYKOBOM WHMOpMA-
un 24 kBuT/C xavyecTeBo BOC-
NPOV3BENECHWSA 3BYKA rNony4aeT-

CAl HE HUXE KasecTea paguose-
wanna Ha YKB, socnpounasepe-
HWE Xe LIBETHbIX AUMHAMUYECKUX
n3oBpaxesnun — HA YypPOBHE
KayecTea AQMALIHEero BWAEO- .
marduTogpona VHS npu umndpo- ,
BOM NOTOKE okono 400 kBut/c.

Npu 3TOM BMECTE C BUAEO-
vHOOPMaLUUEN UKW BMECTC HEE
MOXHO NepenaesaTe HECKOABKO
cTepeuOHUYECKUX  3BYKUBBIX
NPOrpamMm.

MHTepBanb  4acTor, We-

nonek3yemule & AVIS, no3sonaoT
HaA OQHOW W TOW X& 4acTtote B
pasHelXx ropogax nepegasarth
pasnuyHbie nporpammer. MNpu
ATOM paauyc yBepemnoro npue-
Ma CcurHana nepejaTtynka octaeTcs
J0BONBHO DonbLMM. ITO Heobxoavmo
Ang 06CRYXUBAHUA YAANEHHBIX NYHKTOS,
rAe HeBO3MOXHO ofiecneunTs BewaHwe
DPYrM €NocoBomMm.

CnenyeT ykaszaTb, 4TO B CMCTEME
MOXHO NPUMEHKTE TEXHONOTUIO Nepapxu-
qyeckon moaynaumn. OHa obecneuveaet
nepefdady OCHOBHOW M YTOYHRIOWER
nHpopmauun. Npn 3T0M NPUEM OCHOB-
HOW UHbOPMauUK NCOUCXOAUT BCerga,
naxe ecny nononHuTensHan wHopma-
118 HE MOXET DbiTe NPUHATA U2-3a H0Nb-
LIOrc YPOBHA NOMEX B KaHane. O4eBnaHo,
4TO OCHOBHOW UHGpOPMaALWEn CNykaT 3By-
KOBbIE U BUASOCWUIHANbI, 2 AONONHUTEND-

o s e e

E Puc. 2

+
Puc. 3

HOM — YTOMHAKOWER nadopMauua ons
NOBBILLEHWUA KAYECTBA BOCMPOU3BEAEHWUS
M300paxKeHWA.

C Lenb NOBBLIWERUA 3HDOEKTUBHOCTH
BADMHE LIENecoobpazHo NpYMEeHUTE Gro-
cof pasHeceHHOro npuwema. YCTaHOBKa
HECKONBKUX LUTBIPEBRIX aHTEHH HAa ABUXY-
LWEMCH TPaHCAOPTE HE NnpencTaBnfer
HMKaKUX Npobnem, Tem Bonee uto ue-
NONL30BAHL! PAAVCBONHEI ANUHGCHR 0T 3 A0
4.5m.

Ans NPakTUHECKOW NPOBEPKU OCHOB-
HbIX X@paKTEPUCTHMK CUCTEMB! AVIS Bbinn
paspaborarel ¥ cobpansl 6Gnokn nepe-

Ha 4-i c. 0GNOXKKM NoKasakb) Nepegar-
YUK W CNEKTPOAHANM3ATOP C UBMEpUTE-
NeM MOWHOCTU, NO KOTOPBIM KOHTPGAU-
poRanu papaMeTpsl nepefaBaemoro
cUrHana.

MpUemHbIl KOMNNEKC CUCTEMBlI pa3-
MECTUAN B NEFKOBOW ABTOMALLWHE
{pUc. 3), Ha Kkpuiwe KOTOPON Haxoawn-
Nach WTHIPERAS aHTEHHA ANMHOR 43 CM.
MapuIpyT ABMXeHUs aBTOMOOUNS NPOX0-
avn no Caporomy konbly MOCKES C
Bble340M B [logMOCKOBEE W (PUKCUPO-
BANCH YCTAHOBNEHHOW B MALWHE CUCTe-
Mok FNoBaneHOro NO3UUYOHMPOBAHUA

GPS.

B pe3ynerate ana peanu-
30BAHHOI0 pexumMa paboThl
yAanoTk A06UT6CS BBICOKOTO
KayecTea maobpaxeHns, soc-
NPOU3BOAMMOrO Ha 3KpaHe
NPUEMHOro yCTpoucTea. lNpu
3TOM MAKCUManeHO yAaneH-
Has TONKa YCTOWNUBOTO NpHe-
Ma Hax0aunack Ha PAacCToA-
HuM 21,5 KM OT nepegarymka.

Cnenosatenbio,  MOXHO
cpenatb OO0CHOBAHHLIA Bbi-

¥ ] BOA © TOM, 47O AVIS obnapaer
’ 60AbLUMMK  BO3MOXHOGCTAMM

noc nepegaye enaec- n 3ByKO-

BOM wHdopmauvn. Kpome

S TOro, NONY4AETCs CYLLECTBEH-

< Hasl 3KOHOMWR OrpaHUHEHHOTO
4acTOTHOrO pecypca, 47O
npeacTaEnsercs  Honbwmum
. NperMyLLecT8oM MNpu Co3ga-
¢ HUW ¥ BHEOPERWW HOBbIX LUD-
POBLIX CUCTEM B AWANa3OHEe

MB.

Pe3ioMupys, MOXHO yT-
BEMXKAATH, HTO HOBAA CUCTEMA
nozeonaet obecneyntb WH-
QOPMALMOHHOE TENEBELLARVE
W MHOFONPOrPaMMHOE 3BYKO-
BOE  CTepe0BelaHue  Ha
MOOUNBHEIE NMPWEMHBIE YCT-
POMCTEA KaK B CMOXHEIX YCIO-
BUAX rOpoaa, Tak U B FMOPHOM
MECTHOCTHU NN IM'YCThIX TeCHBIX
maccueax. Npu MUHUMANBHBIX
KanuTtanbHbIX W 3KchnyaTa-
UUMOHHBIX  3dTpaTax € yxe
CYLLECTBYIOWLNM  4aCTOTHEIM
pacrnpeneneHMeM BO3MOXHbl
CO3AaHNE BbLICOKOKAYECTBEH-
HbIX CUCTEM WMHTEPAKTWUBHOIQ
LMDPpOBOro  TeneBUaEHWA,
NPUHLUMNUANbHO HOBbIX WH-
TEPAKTHMBHbLIX CHCTEM U3Yy-
YyeHus OOLLEeCTBeHHOIG MHe-
HWA, obecnedeHue opravos
4 rOCyRapCTBEHHON BAACTY

Rauen u NpremHon annapartypel. MakeT
nepeagarLiero KOMMNEKea, NOKa3aHHLIN
Ha puc. 1, COAEPXUT KOAEP, MOOYNATOR,
yCUn1Tenu, @ MakeTt NPUEeMHOro KOMNIEK-
ca, NPEACTaBNEHHLIN HA pMC. 2 1 4-1 .
OBNOKKN, — GHTEHHY, NPUEMHUK (TIOHER)
® KOMNLIOTEP C AEMORYNATOPOM 1 OEKO-
nepom.

MNporpaMma HaTypHBIX  UCNBITAHWIA
BKKONana wuwcenegoBaHWe noporogbix
3HaNEHWV OTHOWEHWS Curhan/wyM, npu
KOTOPbIX ewe abecneunBaeTcs yeTonym-
pag pabora cuctemsbl. Mpy UCNBITARUARX
BN nCNoNbL30BaH MOCKDOBCKWIA Nepeaar-
YUK paouoBelaTENbHOro kanana “"Pyc-
ckoe Pagno” mowHocTeio Mmeree 200 Br.

KaHanamy Onoeewenns, op-
raHv3atus nocryna B WHTEpHeT AnR
rOPOACKWX W CENbCKMX Wkon v Ap. Bo
BHEAPEHUM NOADOHBIX CUCTEM MOryT
BbITh 3@8MHepPecoBaHbl PaafuyHbBIe opra-
HM3ELMKM: OT ONEPATOPOB CTEPEOdOHN-
YECKOro pPaauOBEWaHns A0 CUNOBKIX
BEAOMCTR, BAHKOBCKMX CTPYKTYD, Npefi-
NPVATKIE FOPOACKOTO ¥ MEXAYTOPOAHOIT
TpaHcnopTa.

OCT2ETCR TONBKD OKOHHATENbHO pPa3d-
paboTare U U3FOTOBRUTL anNapaTypy Ang
CEePUIHOTO BBINYCKA WM BHEOPWTb OTeue-
CTEEHHYK) CUCTEMY.

Peuakiop — A, Muxainos,
URSHOCTRAAW MBEANCTARANKI A0TODRAMA



Oco6eHHOCTU UCNONBb30BaHUSA
YM34-UT c auHaMundyecKknmm
rPOMKOroBOpUTENaAMMU

A. CHIPULO, r. Mocksa

Muorumn ayanodunnamy 0TMEHIAETCH YAyILEeHNE KAYECTBA 3BYKO-
BOCTPOUIBE[CHNUR BNHAMUAYECKUMN TPOMKOMCBOPUTEANMY 1Pt BO3-
CymaAeHNN NX OT YCHANTESIS C NOBDILICHHbIM BbIXOAHIM CONPOTHBIIE-
Hunem. B paae craredi Hawero xyprana 6sinn npenoXeHsl yCHmTe-
NN C BHICOKMM WA PErynupyemsinm BoIXOAHBIM COMpoTHUsAeHnem. B
npeanaraeMoit agTOPOM CTaTee NpencTrasneHs: cnocobst gocTuxe-
HUR TOKOBOroO ynpasneHus rpOMKOrosopuTenem, B TOM ¥ucaie ¢ opu-
FMHaNLHON MOCTOBON CXEMON KOMOMHALNYN YCATTNTENCH C HUZKUM ¢
BLICOKMM BLIXOAHBIM conpoTusneHnem. fPocTor sapuanHT Bnonxe
APUIOREH AAR MHOTUX pannomobuTenbCkux KoOHCTpykuusi, 6onee

CAONKHBIA — AR MOLHBIX YCUMUTENECH BbICOKOH 3P PeKTUBHOCTH.

TeCMOTPR Ha OOCTOMHCTRA ycunute-

L L nel MOWHOCTW C BLICOKWUM BbIXCA-
HbfM CONPOGTWUBASHUEM — WCTOYHWUKOB
ToKa (YM34-UT) B ynyulseunn kasectsa
3BYKOBOCNPOUIBEACHUA AUHAMWUYECKUMIN
rPOMKOroBopuTENnamMid [1], OHU HEe nony-
YUK 3AMETHOMO PAcNpOCTPaHeHWA. 3To-
My Takxe cnocoGCTBOBANM U MHEHWS B
HeuenecoobpasHOCTH NX UCNONL30BAHUS
COBMECTHO C BbLICOKOKAYECTBEHHLEMK
3NEKTPOAUHAMNNECKIMI rOnOBKaMun
{340, OTAUNAILWNMICS MANBIMA HEeNU-

Z

He cnegyetr zabkigaTe, 4TO MaKCu-
ManbHuil adhexT aAocTuraeTcs, Koraa
EbIXOAHOW KACK2R UCTORHMKA TOKaE, ynpae-
nReMorc Hanpsaxenuem (MTYH), obnaga-
€T ZHAUNTENBHO BONBLIMM NO CPRABHEHMIO
€ HarPy3KOH BoIXOAOHBIM CONPOTUBAEHNEM
{R..x >> R,) 6ea npumenering O0C no toky
{3]. Ana takoro ycunutens Heobxocanma
KOpPeKUMR AYX, yunTHIBAIOLLAA XapakTep
maMeHeHns uMnepanca 30 o1 4acTorbl.
Mpwr BeEAEHVM KOPPEeKUVil B AHX cneayeT
CTPEMUTBCR K YMEHLLUEHUIO €€ HEPABHO-
MEPHOCTY B AWANA30HE BOCMPOW3BOAU-
MEIX SACTOT NPY MWHUMASbHBIX WCKaxe-
Husx QYX. 1 Hakorel, HeoOXoaumo obec-
neynte 3pgekTneHoe AemMnpupoBaHne
a4ar.

Ana aHanu3a BO3MOXHLIX BapWMaHTOB

napannencwHo 3AI (BA1) 1rocnepoBaTens-
HOro konebarensHoro KoHtypa L1C2,
KOTOPBIA OBecnedueaeT OAHOBPEMEHHO U
HEOBXOAMMYO KOpPEKLMIOD AYX Ha HacTO-
Tax Huxe F1, u pemngunposarne 3AC.
LUens R3C3 B cxeme puc. 2 orpaHvuusaer
YCVNEHWE 34 rPanMLaMy OVanas3oHa 3sy-
KQRbIX 4acTOT. CxeMel Ha puc. 2 1 3 oTnu-
HaKwTCs MECTOM EBKNIDYEHWR KOPPeKTu-
pywowero punerpa AMNX — Ha exone ®©HY
{R1R2CT Ha puc. 2} nni Ha ebixoge (R1C1
Ha pmc. 3). CYWECTBERHHBIM HENOCTATOK
O6OMX BAPUAHTOB — 2HAYMTENLHOE CHM-
*aHne 3 PEeKTUBHOCTH UCMOAL30BAHUA
WTYH Ha wactotax Huxe F1 u3-3a otbopa
3HAYUTENLHOW “aCTK BBIXOAHOIG TOKA
qeped Gpunetp L1C2. Kpome 10ro, koppek-
LUMS MO CXEME PUC, 2 OTNNHAETCA YBENU-
HEHHBIM YPOBHEM LYMOS U HENUMENHBIX
VCKaXeHWIA Ha 4acrtoTtax eenne F1, a
CXema pyc. 3 — 3HAYUTENBHBLIM CHUXEHN-
eM  3PEPEKTUBHOCTU  WUCNOJSb30OBAHUA
MTYH pa 4actoTax seiwe F1 wz-3a uenwn
R1C1. Benepcteue ykasatibix Hepoctar-
KOB 3TW CXEMBl KOPPeKUMA HAX0ANT BECH-
Ma OrpaHn4EHH0E NPUMEHEHUE.
CyuieCTeeHHO  ny4qwe  peayneTar
DOCTUraeTca ¢ HONEe CROXHBIMU CXEMa-
MU KOPPEKLUK, NP MCNONL30BAHUK KOM-
BunHann uener QOC Mo TOKY U HaNPsaxe-
HUD. B kauecTee npumepa Ha puc. 4
nokasad ycwnurtens kak UTYH, ana koto-
poro yenke OOC no yoky obpa3oeaHa 3se-
HOM LocRocsz v @BY (C2R4, Reoes, Reei), @
uene OOC no nanpaxenio — OHY (R3,
C3) v Roca, Roci. PesneTop Roey sBARETCH
otmm ana Bcex uenein OOC. 3nemeHTs
R1C1 3neCk sLINOAHAIOT T€ Xe DyHKUMY,
4T U B cxeme puc. 3. GyHkymn OQ0C e
cxeme puc. 4 pacnpenenetsl CAeaylwmum
obpasom: O0OC no Toky KOppeKkIvpyer
AYX Ha wacTtoTax sonwe F1, a OOC no

Ro KOPPEKLMM LIENECCOBPa3HO BOCRONbL30-
BaThCA WM3BECTHOW TWUNOBOW 3aeUCK- HEYH
MOCTBKY MMNENAHTCA z ronosky 0T 4atT0- RLZ [;U
o fj] F;r F Tbl, NOKazaHHOW wa puc. 1, rae F, — o £
pe3oHaHcHaa uvactota; F1 — vactora -/
Puc. 1 MUHUMANLHOrO UMNERaHca 3BYKOBOW
katywkun 34 7 HTYH
Rrs Ha ocHoBaHun puc. 1 @ s PRu »
X MOXHO BLIOENNTE ABE HeOOXx0-
“_E:_L HIYH ' 11 .. avmbie vactotHele o6nacTw l 67
Bxod £s L7 woppekuvm: Ha HY — ans ,
RZ yactoTr F<F1; na BY — anga
-41 24 44t R3 Ly sactor F>F1. 3ra koppekuvsn s Ugpix1 Ugeix2
B yCUNUTENE BO3MOXHA paz-
ANHHBIMU CROCOGAMU — Kak C
Puc. 2 NpUMEHeHWeM gononHutens- PUC. 5
H.lC‘S HANPAXEHWIC CHUXAET Bbl-
- HTYH I XOAHOE CONPOTUBNEHUE YCU -
- LC z P r [T] R3 NUTENA Ha YacToTax HUxe F1,
Bxod or ock ofecneumean OOHOBPEMEH-
- ] HO Koppekunio A4X » pem-
“1_ BA1 AT SL1 ! ATYH nuposaHmne I
_J_ Npumenerve YM3Y-UT c
B8x08  Roer [a BA1 £7  uensmu koppexuum No pyc. 4
Puc. 3 062 obecneuvsaeT BLICOKOE
KAYeCTBO 3IBYNAHUS OaXEe C
HEVMHBIMU UCKXXEHWRAMIK TOKA Yepes 3By- ‘1 R HeuoporMMMy(;ﬂl'[l], no3T0-
KOBYI xaTywky [2]. Oguako npakTuka RY 2 My OHa MOXeT ObiTb PeKo-
aBTOpa noaraepxnaer abuychoﬁpg&o ;?:d)ek- Lgc Ror3 MEHAOBAHE K CAMOMY LWNMPO-
TUBHOCTE MPUMEHEHUA - M c KOMY NPUMEHEHWIO.
TaKUMU TONOBKAMM, TaK KaK B aTOM CliyHae Puc. 4 1 OBbIYHO NPY 4aCTOTHOM

3EMETHOE YYUYLIEHWE KRYeCTBa 3BYKO-
BOCNPOM3BEAEHVA AOCTUrAETCA 32 CHeT
CYLECTBEHHOMO YMEHBLWEHWS MNPOTUBO-
3AC 3eykorOW kaTywku 340 B uenn
obwen 00C.

Hoi OQC, 1ak n 6e3 Hee. B kayecTee npi-
Mepa ha PUC. 2 U 3 npueegeHbl aea
gapuaHTa Koppekuuv Ha Bbixope MTYH.
O6WwKM ans HUX SBAKETCH BKAKYEHMWE

koppekuvn  YM34Y-UT no
cxeMaM puc. 2—4 B HiX MCRONB3YICT
ABYXTAKTHBIN BEIXOUHOY KACKAA B PEXUME
knacca AB. OOHaKO MIBECTHO, H4TO HAMBD-
Nee y3KMA CNEKTP rapMORBVK AOCTUIAETSA

-
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10JIbKO [1PW pEamM3auun pexmnma paboTh
EbIXOAHOTO kackana UTYH 8 knacce A, Ho
nx HU3knit KNJ aenaetca npenaTtcTsmnem K
WX NPAKTUHECKOMY NPUMEHEHNIO.

B [4] npeanoxen BAp1akHT yCUAuTens, B
KOTOPOM BO3MOXHO COBMEWEHWNE BLICO-
koro KN v tokosero ynpasnexus 300
0BWan CTPYKTYpA 3TOrO YCTPOWCTRA NOKa-
3aHa Ha pue. 8, roe U1 — neToqHns BXoa-
Hore curbana (Ug); Ry u Rz — Bbixoanbie
CONPOTUBAEHUN COOTBEICIBEHHO WCTOM-
HUka Toka UTYH (uHeepTnpyrowero dbasy)
W UCTOYHMKA HANPAXEHUA, YNPARASEMOro
HanpaxeHuem, — WHYH (6e3 wxeepchu
¢asbl); B, — CONPOTMBNEHWE HArpy3Kn.
OcobeHHOCTb YCTPORCTEA 110 CXeMe prc. 5
3aKMOYAETCA B TOM, 4TO Ha Boixoae MTYH
(B TOuke 1) HABNOAAETCA NPAKTUHECKN
MONHOE OTCYTCTBUE HANPAXEHWA ChrHana
NPH BBINONHEHWKY YCNOBWMA:

R.>>R.>>R;; (1)
Lows v = Uenna/ Ry {2)
o -eu=0, (3)

rae ¢, P, — Gazbl TOKa U HANPAXEHWA B
Harpyske npw OTCYTCTBMW CABwWra a3l

Mexay Uy, 1 Uq,.» B AuanazoHe BOCNpon3-
BOAVIMbIX HaCTOT.

Mpn Takon cTpykType ans yana UTYH
BO3MOXHO MCMONb30BaTh HU3KOBONBTHBIA
UCTOMHMK NMUTaHWS. TOK NOKos BEIXOOHOr o
Kackana BuiBMpaeTCa COOTBETCTRYIOLIMM
paboTe B knacce A Ana 3anaHHou BbIXO0-
HOW MOWHOCTHM  Bhicokwia KM yerpon-
CTBa AOCTUraeTCR npumeHernem MHYH ¢
BhIXOAHBIM KACKAOoM, paboTaiowum B
knacce AB, B nau D. Kak chegyet ma pwc.
5, HENRHEHBIE UCKAXEHWS TOKA B HArPY3-
K€ LENUKOM OrpegensiTca xapakTepu-
cTrkamur UTYH, a MOWHOCTL B Harpyake
— WHYH. Moatomy B MHYH BO3MOXHO
AONYCTUTE  YBESIMHEHNE  HENIMHERNHBIX
nekaxenun A0 1—2 %. K gocTonHersam
NPENNOXEHHOI CTPYKTYPLI NO pyc. 5 cne-
AYET TaKXe DTHECTU NPOCTOTY €€ 8Bene-
HUA B NMONDCOBLIX aKkTMBHBIX AC. TOKOBbLIN
pexvm Bo3byxaerun 34 8 0qHONW K3
HYACTOTHLIX NONOC oBecneyuBaeTca Ao0-
GasneHnem y3na VITYH ¢ cooTBETCTRYIO-
Wer 4acToTHoW koppexkuven. OueHka
3DHEKTUBHOCTN Takoy MOZEepHW3aunu

{IPOBOANICH OYEHB (IPOCTO — NEPEesouOM
B pexuMm paboTtel ‘00 MogepHu3aumu”,
3amrikas eeixon MTYH 1a otuwii npoeon.

Ha puc. 6 npvieeneH BapuauTt CTpyk-
TYPHOI CxeMbl KOMBUHWpOBaKHON OOC,
npr peanrsauvn uaen No cxeme puc. 3,
roe umernres aee yenu DOC No Toky, oaHA
13 KOTOPbIX koppexkTupyeT AYX npu F>F1
{CM. puc. 1) N COAEPXUT [ATHWK TOKA
L3RG, MHCTRYMEHTANBHBIM yCunuTens A2,
peancTops! R4, R1, apyras — KoppekTu-
pyet A4X Ha yacToTax Huxe F1 n cocront
na ycunurenst A1 ¢ anemeHTam Koppex-
uvm B Buge Kontypa L1C1 m peauctopor
R3. R1. Lens OCC no HanpsxeHno odpa-
30BaHa ycuauTenem A3 ¢ Luenbi Koppek-
UMK, aBanornyHon ansa Al, u pesncropa-
M R2, R1. B 3101 CXEMe yMEeHbLLIeHUE
BHIXOAHOrO COMNPOTVBNEHNA HA HaCTOTax
HWKEe F1 3HaYMTeNbHo ocnabneHo uz-3a
MaJIOr O HAMNPRXEHUA CUIHaNa Ha BbIXDAE
WTYH. Bknioverue koraencaropa C3 chu-
»aeT ycunenune na B, uto obecneumnpaet
HEOOXOAMMBIN 3aNac N0 YCTOMHUBOCTH K
reHepaumn.

Bubop 3Ha4eHnin L3 u R6 11pov3soasT
¢ yueTomM obecneueHus eucokoro KNG v
COOTHOLUEHWIA

L3/L,. = R6/R,. = 1/{10...20)
npv ycnoeun R6 >> R;, rae L, v R, —
COO0IBETCTBEHHO VIHLYKTMBHOCTb 11 aKTHB-
HO€ CONPOTUBICHUE 3BYKOBOW KaTYLLKW
30r; Ry — aktvsHOE ConpoTuBNLHWUE
KaTyLwwku L3.

MonHan cxema uener 4aCTOTHOW Kop-
PEKUMN, COOTBETCTRYIOLLAS CTPYKTYPHOMN
cxeme Nno puc. 6, npusepeta na puc, 7,
rae ycunutene A2 peanvaoead Ha geyx OY
DAZ 1 DA3, A1l — Ha DA1, A3 — ra DAS.
WHaykTuarocT L1 n L2 nenonHesm Ha
ruparopax 8 COOTBETCTEMN C U3BECTHOWN
peanuaaumnein, WNACTPUPOBAHHOW Ha
puc. 8. 3gecs QY DA1 gonxeH obnayars
O0CTATOYHLIM - 3aNacom  yCTOM4MBOCTU
npy K, = 1 1 6uiTb LUWPOKONONOCHBIM. N9
NpasunbHON Koppekunn AYX 1 pemndun-
posauns JAI nocnepopaTteneHue kKone-
farenbHole KOHTYypn LI1C1T wn L2C2
{CM. puc. B} AONXHLI OLITL HACTPOBNEI Ha
YacToTy pesoHaHca ncnonbayemon 340 ¢
NOOGPOTHOCTBIO, CODTRETCTRYIOLIEA Yac-

L —_—
- DAL
c1
Rp R
L=RyC1R1
Puc. 8

TOTHBIM  U3MEHEHWAM €€ WMMNepaHca
{puc. 9). Tpn BLIGOPE EMKOCTU KOHOEH-
caropa C, cheayeT yuuTbIBaTk, STC HopmMa
AHX Bbilwe wacToThl F, U UMEEeT CUNbHYIO
3aBUCUMOCTE OF OTHOWENHNA ©MKOCTCH
C,/C1 & rupatope. Ans nNpaktU4eckux
ueneit goctatouHo wmets C,/C1 = 10.
YacToTa OCHOBHOFO PEe30HaHCa UCNONb-
ayemoi B nonoce CH 306 06bMHD HAXO-
autes e uatepsane 50...100 My, v noaTto-
My tenecoobpazno eutbupats C, =~ 1 Mk,
C1 = 0,1 mMx, a noaroHky napamerpa L,
APON3BOANTL YTOMHEHWEM CONPOoTWMENE-
Hua pesucTopa R1 {cMm. puc. 8).



DYHKUMW AONOAHUTEAEHBIX LENed kop-
pexuvn: anements R17, C8, R21, C11
npeaHasHavyenbl A8 YMEHbIUEHUA BIIUR-
HUs yenu O0C no HanprRXeHuio Ha AYX B
obnactu Buwe F1; anementet R7, C3, RY,
Cl — 0n9 yMEHbWEHUA BAVURHWA LN
0O0C nc Toky Ha AYX B TOW xe oBnacTu
4acToT. [pwmeneHHoe ana yana A2
CxeMHoe peweHune obecneWwsaer

3UCTOP MNOCTOSHHLIM NOAOBPaHHOrQ Co-
NPOTUBREHWS. YBENUNMB YACTOTY BXQOHO-
ro curHana fio 40...100 kfi|, noaBopom
konaeHcatopa C6 cHosa A0BUTECA MUHWU-
MansHOro CUrHana Ha eosixoae UTyH.
Tenepb cnepyer nposepuie Koo B
nonoce uactor 20 Mu...40 klu, uamepns

[’K RD‘ 7

TUBAEHWEM, SBbIHUCIEHHBIM € yHeTOM
UCKIIQYEHWA pe3ncTopa Ry.

4, Ycranoeka Gananca koadguumeH-
ToB nepeaaqv MHYH v UTYH.

Tenepe OTKNKKHAICT BEPXHWI NO CXEME
ooy 34N o1 obuwero npoBoga v coean-
HRIOT € BEIXOAOM y3na UHYH. BonutmeTp

NOAKAKIHAKIT ONATL X TO4Yke 5
I/ﬂt {oTHOCUTENLHO OBLWEera NPoBo-
Cx na). PerynipOBKOW 3NEMEHTOB

BBICOKII KO3 PrumerT ocnabneHms
mmmmmwmmﬂ%wsmm-*%fnwxfﬂ4 6:T7== =%  yana MHYH creayet ycraHosuTe
KOM AvanascHe Hactor. Yeunuieno CK 2T ¥ Lyly o ero  KoahPUUMEeHT nepenaydu
Ha DA2 wHBEpPTURYET CUrHan ¢ eau- pasHoia K, ana UTYH ¢ ekmoden-
HUSHBIM YCUNeMneM, a cymMmuposa- Puc. 9 HBMW Lenamu OOC.
HWUE CUrHanoe npoOU3BOAUTCA B 33TeM noganT BXOﬂHOf’I CUr-
Tonke 4 4yepea pesuctopw R14 u KR2 KCt K C11 Has 4acToTOM, COOTBETCTBYIOLEN
R15, R16. ®HY R15C6 obecnevynsa- CpeaHen YacToTe BOCNPOW3BO-
eT coxpaHeuwe 3HaueHns Kpoce Ha K mouxe 3 K movKe 7 Kmoyke § pumoro pranasosa, v Hanpsixe-
BLICOKMX MACTOTaX 1 YCTOMUMBOCTL K RY Ri R2t HAEM, AOCTATOYHBIM A9 NONYNE-
reHepauuv Ha BY. HUA Ha Bbixone WHYH Hanpsxe-
K HEAOCTaTKamM 3TOW peanm3aumn R R R ¢ HWR okono 1 B. Cneayer aobutb-
yana A2 OTHOCWTCS NOTEPA curHana & b CA  NONYHEHWS MWUHWUMANBHOIO
Ha 6 ab rnpu cymmupoBarnn curHa- CUrHana paccornacosanma (AU,

OB B TOYKE 4 V1 BLINOSIHEHUW PDaBeH-

ctea R14 = R15+R16. Puc. 10
Tenepk 0 RuiBOpE kKO3QOUVLINEH-

TOB nepegaqn ana yanos MHYH u UTYH. Al
YNyuiieHWe KaueCTBEHHbIX XapakTepu- pacy

cink eeepenwem OO0C B ycwiurene
OBPATHO NPONOPUUOHANBHO €r0 PE3YNb-
TUpYtOWEMY KOIMDULUEHTY YCUNEHUS,
noatoMy ana MHYH BobpaHo 3HaueHue
Ky= 5. Mpu 3TOM H4yBCTBUTENLHOCTL YM34
P MOLHOCTK 25 BT Ha CONpoTviBNeHnn
Harpyskm 8 Om pasna 2,82 B, a npyu mowt-
HocTh 50 Bt — 4 B, yto obecneunt ans
HErD BLICOKCE OTHOLIEHWE CUTHAaN/WyM W
AOCTATOYHBIN 3aMAC MO NEPerpyske npea-
papuTentHoro yeunutensa. Ana WTYH ato
3HaueHune koadduureHTa nepenayvn
CODTBETCTBYET 00NACTWU H4aACTOT MUHU-
ManbHOrQ MMnenaHca {cm. F1T Ha puc. t}c
BeeaeHHon OOC. Ee rnybuny He crienyer
Beibupare Gonee 10...15 46 sCcneacreue
CHUXEHWSA YCTOWHMBOCTU M3-38 3HA4HU-
TENBHOrQ YBENWYEHUA A0NONHUTENBHOW
koppekTupytoilern OOC wHa <actorax
Bbiie F1.

PexoMeHdauu No HanaXusaHuwo
YM3Y-UT no cxeme wa puc. 7. Bee pery-
JVPOBKU NPOV3BOART B YCI0BMAX CGTCYT-
CTBMS MEPErpy3KM HA BBIXOAAX BCEX One-
pauroHHBIX yeunutenen v yana WTYH. B
uenax ofecneveHna ynoBerea  npu
tacTpokke mybwHsl O0C cnenyeT Bpe-
MERHO BBECTY TP GONONHUTENBHBIX NERE-
MEHKBIX pe3mcTopa R, Ry, B, BKAICYMB KX
B COOTBETCTBUM C pyc. 10 v ycTaHOBKB
OBUAKN B HUXHEM NO CXEME NONOXEHWN
(otcytetere OOC). Mpu HanaxnBanum
conpoTuenexne peanctopor RS, B11, R18
sbibvpatot B8 uaTepsane 50...60 kOwm, a B
noauLmn R14 ycraHasnmeaT NoACTROE -
tblid peauctop {10 kOM) B peoCTAaTHOM
BKNIDYEHWNW HE CONPOTUBAEHUE, BNKU3Koe K
6,2 kOm. Mopraok cneayauyii.

1. ¥ctaroeka senyumtbl Koce.

BeiBoA rpoMkorosoputens BAT oTkN0-
4aKT OT Beixoaa IHYH u coeqinkaT €ra ¢
obwmm NposoaoM, a uene L3RS spemer-
HO 3aMbIK3I0T NepemblMkon. K Baixogy DA3
NOAKNHAT BOAGTMEIP NEPEeMEHHOro
HANPAXKEHUS.

3atem cneayet nogatk Ha UTYH sxon-
HOW CUrHan HacTotor ¥ kly n Hanpaxexu-
€M, CDOTBETCTBYLWWM BbIXOSHOMY C
amrnmTyooi 1 B, M noacTpovikon peauc-
TOPOM R14 00GUTECA MUHUMYMA CUrHAN2
Ha €ro BuIXOAE, NOCAE Yero 3AMEHVUTL Pe-

A

Puc. 11 F
OTHOLLEHWS CUITHANOB B TOUKe 3 npu 3a-
MLIKAHUW 1 P23MBIKAHUKM NEPEMEINKU TO-
koBoro patuvka L3RS. Aonyctumoe 3Ha-
qeHne Koce NPV CHRATOW NEpemMeldKe AoNX-
HO BbITk He meHee 40 ab.

2. YCTaHOoBKa 33QaHHOMo KO3GMPULM-
€HTa ncpepayv sanpsxedua (Ky) ona
WTYH u koppekuwr A4X epitlie HacTtote F1
{cMm. puc. 1).

CHAae nepembitky € uenu L3R9, nopaiot
Ha Bxoa NTYH curnan yactotoit F1 n, noa-
KAIO4aA BONBTMETP K €50 BXOOY, a 3aTeM K
BA1 B TOuke 5, N0 WIMEPEHHBIM 3HauE-
tmam Uz 1 Ug PACCHHMTRIBRIOT 3HAYEHNE
K, 6e3 gononnurensHon OCOC no Toky.

Hdanee ycranaenueaioT Tpebyemoe
3raveHue Ky ona UTYH peryampoekon
rnyBunb OOC 1o Toky NepemMenHLIM Pe3i-
cTopoM R,. Barem koHTpONMpyloT AYX B
TOuke S Ha HacToTax Belwe F1 (cm. puc, 1)
U ann coxparenus koadbduymeHTa nepe-
HAYN HEW3MEHHBIM YTOYHAOT CONPOTHUB-
neHune RY 1 nonoxeHue aeuxka R,. Mpu
TakOW PerynmpoBKe HEepaBHOMEPHDCTe
AYX +0,5 0b B nonoce 3BYKOBbLIX 4acTOT
NPeACcTaBNACTCA IOCTATOYHOM.

3artem BHIMVCIAKOT TONHOE COMPOTMB-
nenve peanctopa Ri1 — ¢ yvetom koad-
dUUMeHTa OeneHus Ha pesnctope R, w
YCTAaHABAUBAIOT €r0, Kak ¥ NoACHpaHHLI
pesncTop RS, NOCTesHHO.

3. YcTaHoeka koppekuuu AYX  Ha
vyactoTax Huxe F1.

KonTponwpya AHX B Touke 5 Ha yacTo-
1ax Hmuxe F1, Heobxoaumo naMeHeHnem
peauctopa R, yTodnute rnybniy OOC, a
TAaKXe conpoTuenexue peamnctopos R12,
R13 1 emkocTe kowgaeHcatopor C3, C1
{koppekuws A4X B NONCCe Mexay 4acTo-
Ttamu F, v F1). Banee yCTaHaBNMBAOT NO-
CTOSMHHO 110000paHHbie 3nemenTtbi R12,
R13, C3. C1, a Taxxe pesuctop RS conpo-

8 TOYKE 5, yTO4HAN KOIPPUUMEHT

nepeaaun MHYH. Mpy nMneaaH-

ce ronorkr 8 Om 3HaneHne AU,
obbvHO He npegwiwaet 60...80 MB n
3a8VCHT OT NaZeHWA HanpRXeHud Ha 0ar-
quke Toka L3RG v noiepb B BBIXOAHOM
ueny UTYH.

KOHTRONWPYS HaCTOTHYIO 38BUCUMOCTL
curHana Alg., MOXHO B KOCBEHHON ¢op-
ME OUEHWTL TOHHOCTL BHINOMHEHVA YCNO-
auin {1), {Z) n {3) ana cuctems ycmnu-
Tefb—rpoMKerosoputens. Mo agocimwxe-
HUW cornacosaima gukempyot K, MHYH
YCTRHOBKOM MOCTOAHHBIX PE3UCTOPOR,
onpeaenamnLLInX 3TOT NapamMeTp.

5. Ycranoeka aemndgumposaHua A5

Myfivea nemndvpoBaHus peryaupy-
efca mybusod OCC no Hanpaxesuo ©
NOMOLLbK) BREMEHRHO BKIHOQUYEHHOIO nepe-
MeHHOro pezuctopa R.. Cvrvan ¢ 31010
Pe3nNCTOPa YEEAUNIUBAT NEPEMCLLEHUCM
OBMXKA [0 3Ha4eHun, obecnesneaoLLerc
3anac yCTovumMBOCTY HE MeHee yeM 6 ab.
EmkocTe konaeHcatoper C8 u C11 swdu-
pawT MaKCUMansHO BO3MOXHOW, obec-
neunsatoller apdekTnBHoe AeMNPpupe-
BaHWE, HO HE3 3HANMTENBHONO YMEHbLLE-
HUA R, yCUIUTENA Ha HactoTax Bhe
pesoHaHca, T. e. € yeToM mybivHe O0C v
W3MeHEHIn nmnenaqca 341

BuMMCNROT TOYHOE CONROTWBREHKE
peauctopa R18 ¢ yNeToM MCKMOYEHMA R,
¥ YCTaHABAMBAKIT COOTBETCTBYIOLLMIA HO-
MUHAN NOCTORHHO.

Ha aToM npouecc HACTPOWKM 3AKOH-
yeH. MoXHO, 0AHaKO, NPOW3BECTH 3aKNM0-
YUTENBHBIM KOHTPOMb CUMrHanNa paccorna-
coranms. NpumepHLIn rpaduk pesynbta-
T0B wnamepenunn AU, npueegeH Ha
pmc. 11, e xpupas 1 coaTReTcreyeT
namepeHuam oo seoga O0C no Hanpsxe-
HWIC, @ nikna 2 — nocne Beoga OOC. Kak
cnegyeT w3 rpaduka, paccornacoBaHve
3aMeTHC YBENMYUBAETCH C POCTOM HaCcTo-
Tol, NO3TOMY CNeayeT CTREMUTHLCS K Orpa-
HUYEHUK) NONOCH!, HaNpuMep, 3a cYeT
NPYMEHEHUS KPOCCOBEDA € BHICOKOW KPY-
TU3HOW cpe3a AYX.

KoHTpRSIE OOCTUrHYTOrO 3HaueHus
HESIMHE I BIX MCKAXEHWIA BLIXOLHOMC TOKA
B yCUAUTENE, PEan30BAHHOM N0 CXEME
purc. 7, MoxeT OhiTe NPOV2BEAEH U3Me-
PEHVEM CUMHANA HA STAAOHHOM pe3v-
crope R, = 0,1...0.3 OM, BKAKO4EHHLIM
MEXZY TONKOW 5 U rpOMKOroBoOpuUTENeM
BA1.
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Wtak, ranbonslumin 3cdgdekT npumeHe- ||

Hua UTYH e ¥YM34 gecruraercs ¢ 340 B
nonoce CY MHOMononoCHOW akTUBHON
akycTudeckol cuctemu. MNpu 1enone3o-
gaHu UTYH ¢ BbIXOAHBIMM KACKanaAMWN,
paboTanLmMK B pexumMe knacca AB, Ham-
6onee ueneccobpa3Ho peanv3CcBHIEATL
BCE Bu1abl HEDOXUQUMBIX KOPPEKLWA 8
COOTBETCTEBMM CO CxeMoi puc. 4. TIpu
NPUMEHEHWM B CUCTEME 38YKOBOCMPOUS-
sefieHna VITYH npn Cxeme BKAKUYEHWSA,
NPUBEOEHHOW Ha puC. 7, QOCTUraeTcs
yAYUWEHWe KaueCTBeHHEX XapakTepuc-
TWK, CBOMCTBEHHLIX YCUAMTESIAM KNacca A,
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Pegaxiop — A Coxonor, rpagwka Q. Anapoes

KOHTPOARHLIA NPUEMHHMK KOPOTKO-
BONHOBMKA — UMGDPOBOH BCEROMHO-
Ebiit DEGEN DE 1103 — 3700 pybneit.

Onucanue 3pect:

hitp://www.dessy.ru .

3akaseBaTk 3geck: 105318, r. Mock-

t Ba, a/n 52 "NOCLUITOPT™.
| E-mail:post@dessy.ru,
l» Ten. {495) 543-47-96; (985) 366-87-86.
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000 "OHK” npepnaraer konbua
"Amngon” FT 37-4, T 50-2,6,10,
T 80-26,10. T 94-6,10, BN 43-202,
BN 61-302; mukpocxemel ADG 774,
FST 3125; cMmecutenn LAVI-2VH,
ADE-1HW, TUF-1HSM, aTtreHioaro-
Pbt, NONKCTAPONUBLIE KOHOEHCATOPbI
27—20000 nd v gpyrue BY komno-
HEHTHI.

KoHTakTe trekd6@mail.ru

T 8{8482) 71-17-59.

| * * "

Ans 8ac, pagmonobuTtenn! ‘
PAAUOKOHCTPYKTOPbI scex Ha-
npaeneHuin. Kopnyco ana P3A. Paguo-
ONEMEHTBI, MOHTAXHBIA WHCTPYMEHT
¥ MATEPUanbl, NUTEparypa, roTOBbe
nanenus. IBM-komnnekryowme.
Ot1 Bac — onna4ehHbii KOHBEDPT ANA
| BeCNNATHOIO KaTanora.
426072, r. UxeBcK,
a/a 1333 PTLY "Npomeren”.
www. rtc-prometej.narod.ru .
Ten./¢ake {(3412) 36-04-86,
Ten. 22-60-07.

CpaBHeHue KOHOEeHCcCaTopoOB

B Kpoccosepe AC
A. FTOPLUEHUH, r. Mocksa; U. POrOB, r. Pocros-na-fouxy

1y o3Bpawance K ceoncteaMm MNIT koH-

2 peHcaTopoB, MOXHO YTEEPXAaTh, YTO
VMELMECHS HA CErOaHALLHUE aeHb 00b-
E€KTUBHbIE JaHHbIE 0O MX XapakTepUCTHKax
HE 44T QCHOBAHWIA YTBEPXKOATb, HTO UX
npvmMeHeHne e kpoccoBepax AC MoxeT
NPUBECTU K CHUXEHMIO Ka4ercTea 3ByKa.
OaHakQ 3T0T BLIBOL NPGTUBOREYUT YTBED-
Xaenuam notuTenein BBICOKOKAYeCTBEeH-
HOMQ 3BYMZHWA, CChINAIOWMXCS HA CBOW
CyOLekTMBHLIE oluyweHusa, OObeKTHBHbIEe
AanHHule hx He yBexnaoT. B nopobHbix cny-
Yaax EAWHCTBEeHHBIM CNocOGOM BhIAC-

| HEHUST MCTUHB) OCTAETCH NpoBeaeHue nyb-

AWYHOW CYDBLEeKTHBHOM 3kcnepTusbl. [an
101 0 41000 pesyfiLTarb TaKoW 3KCNEPTH3L!
MOXHO BHNO CUATATL OB bEKTUBHBIMK, OHA
ACNKHA ObiTe NPOBEAeHa C MAKCUMANkHO
BO3MOXHbIM CoBriopeHuem npaevn, npu-
HATEX 418 NoAocBHBEIX MERONPUATUIA
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na nposcHeHWs 3TOro Bonpoca Buino
peLWeHo npoBecTu CoBCTeeHHLIM TecT. B
koHUEe 2008 r. B OAHOM M3 MOCKOBCKMX
ayMOCANOHDE COCTOANack BCTPeYa pa-
avonwéutenen-ayavodunos (GoTo Ha
puc. 6), MasHoH Lenb KOTOPOW 6bino
OLIEHUTB, KBKOW BKNaA OKA3LIBaeT Npoxod-
HOM KOHAEHCATOR, BKAIOYEHHBLIV nocne-
AosarenpHo ¢ BY ronoekod {Toraa oH oka-
3pIBaET Hanbonblee BAVAHWE HA 3BYK) B
ofuee 3eyyarHre cucTemel. M aeicTRUTENb-
HO JIV OTEHECTBEHHBIE W AOCTYIHLIE KOHOEH-
catopbl K73-16 HACTONEKQ XyXe a0porvx
ayaMogUALCKIX, KAK NPO 3TC FOBOPSAT.

MeToauka cpasHeHws Obina cneayio-
wiei. B kpoccosepe kaxaon us AC crepeo-
CUCTEMb MEHSSNIM KQHAEHCATOP, BRIIO-
HeHHLIN NocreaoeaTensHo ¢ BY ronoskon.
Bbiny noarotoBAeHs! ABE KOPOOKN, B KOTO-
PbIX YCTRHOBUAW BbICOKOKAYECTEEHHbIE

Oronvanne.
Hawano cm. 8 "Pa uno”, 2009, N2 8, 9

NEePEKNIUATENN C YKa3aTenaMn NO3NUNCH-
HOrO NONOXeHWa. 1A noaknoHeHna KoH-
pieHcaropos BonK BbIBEAEHEI TPU NApL
KOPOTKUX NPOBOACE C 3aXWMaMU “"KPOKO-
avn”, MapKVPOBAHHBEIMU PA3HBIMU LBeTa-
M, MepeknioyaTend vMeny WecTs NonG-
xeHu, TakmM 0BpascM, Kax ki U2 KOH-
AEHCATONOB, NOAKNICYEHHEIR K CROEA Nape
"KROKOQMNOB™, y4acTBopan 8 pabore apa
pasa. Cam kpoccosep Buin coenaH 13
BHICOKOKAYECTBEHHbIX AETanei n xOpowo
OTCTpOeH. KoHgeHcaTopel, yyacTRoRaRLIve
B TECTE, Noaodpanm No eMKOCTN € BHICOKOR
TOYHOCTHIO.

Bee TecTs iy ABOVMHEIMU CAEMLIMY —
He TONBKO CNywaTenn He 3nanu, Kakon n3
KOHAEHCATOPOS B AAHHBIV MOMEHT BKI0-
YeH B LIENk, HO 3TOrO He 3HANKW 1 oneparo-
Phl, NEPEMOYEBLLNE KOHAEHCATOPH (NTO-
bl AaXe HEOCORHAHHO HE nojatke Cny-
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warensam Kakon-nmbo curHan). Toabka
nocNE TOro, kak Beinn cOBPaHbI 1 3annca-
HBl 8 BNaHKN BCE MHEHVS, NPOBEPSIUCH
COOTBETCTBUA HOMEPORB W TUNOB KOHAEH-
CaTopoB. TeCTOB NPOBOAMAOCE HECKOMb-
KO, MEXAY HUMW CRyLIaTeNn OTAbIXaNy.

B NepeoM TecTe CPaBHUBANK MEXAy
coboh Tpu KoHaeHcaTopa:

1. K73-16.

2. Jantzen Superior Z-cap.

3. Munderf MCap MKP Audiophiler.

CHavana 8 ka4ecTee "Hynesoro otcyera”
BKIIOUMMM OAMH M3 HUX, 4TOObI cCnylwiatenu
NPVIBBIKK K 3BYKY. 3TOT BAPWAHT HE DLEHW-
Bancs. Morom nowen 3aver. NoodepepHo
BKMIOYANVCE KOHAEHCATOPH!, U Ka4eCTBO
{AOCTOBEPHOCTL) 3BYHAHWA CUBHUBANOCH
no AecSTMBANBHON wKane. AanTensHocTs
NPOCAYWWEAHUS KaXO0IO U3 HUX COCTARAA-
Na HECKONbKO MUHYT. 3artem nepeknioqa-
TENb YCTAHZBAVBANW B CMEAYHOLLEE NONo-
XEHUE N NPOCHYLUMBAIM TOT %€ par meHr
3anucu. MNocne Tecta BCC NOANUCAHHbIE



NMPOTOKORS! ObINM CBEAEHBI B OOHY OOLLYIO
BEOOMOCTE. [POTOKG/IBI TMCann 12 4eno-
BEK, (10 OBa Pa3a CAYWAR IBYHAHWUA C Kax-
ObIM KOHAEHCATOPOM. UTOro Noysunocs No
24 O11eHKI NS K2XL0ro KOHOEHCaTopa.

PeaynbTar Tecta 0Kaz3anca OYeBWUs-
HeIM — HMKTO M3 coOpasuuxcs (mx Beino
nopRaka AsaguaTv 4eEN0oBeK, HO He 8ce U3
cnywareneil 3anoNHANK NPOTOKONbY) He
BLIOENUN KAKOW-NUOO KOHOEHCATOP Kak
BHIAAIOWMIACA WK NPOBaNbHLIA MO 3Byya-
HrK. OAHAKO BOSHUKAKNT BONPOCH!

1. Hackonbxo apekeatHa cybLeKTvie-
HAA OUEHKa, CAENaHHan He Npodeccno-
HaNbHEIMW 3KCIEPTaMn, HC NOArOTOBNEH-
HBIMU CAYWaTENaMN?

2. He 60101 nU peayneTatel Cnyyaiitb?

(UTRET Ha NEPEbI BOMPOG COAEPXUTCH B
craree [11], rae ckazano cneayiollee: "Ha
MPOTAXEHWN HECKONbKUX NeT BEeAyTcA
pPaboTHl N0 M3yYeHWIo BrvsHuA Beibopa
3KCNEPTOB U CTENEHN MX TPEHWPOBAHHOCTH
H& KauecTBO OLEHOK ayanoannapaTyps!, a
TAKXe Ha COBMNAfEHWE MHEHWIt TPEHWPO-
BaHHbIX NPOMECCUOHANBHBIX JKCMEPTOB C
MHEHMENM "HETPEHNPOBAHHBIX" (MECCOBBIX
cnywatenen). Pesynbratel Takux pabor,
BbIfIOJIHHEMBIX ~ AIOBCNBHO  AMUTENLHOE
BpeMA B KOMNaHwu Harman, Geum npone-
MOHCTPHpOBaHL! HA 1 14-I4 koHseHUMKM AES:
"CyOBEKTUBHBIE QUEHKW, KOTOPHE OaKT
KBANMPULUMPOBAHHEIE 3KCNEepTh, £oBna-
AAKT CO WKanoi npednoyTeHuid Ans
HEKBANMPULMPOBAHHBIX SnyLuarenei”.

AnA oueHku 3HAUMMCCTH Pe3ynLTaTos
npoweawero 1ecTa Obin NPOBEAEH WX CTa-
TUCTUNECKUI aHANK3, aHaNoOrMYHbIA Onu-
caHHoMy B [11]. Ha pme. 7 nokasawx cpea-
HW Bann ANs kaxOoro KowaeHcaropa
{KpacHas 4epTa), OT KOTOROrO EBEPX W BHN3
OTNOXeHa fArcnepcus pa3bpoca OUEeHOK.
Havieeicwwnii 6ann nonysun K73-16, npu-
yeM pPasbpoC OLEHOK MUHUMARLHBINA, ATO
03Ha4aeT, 4To cnywatenn Guwnu eguHo-
AYLUHBI B CBOUX MHEHUAX. Y KOHAGHCATOPa
Jantzen oLeHka HUXe, a AUCNEPCUR Mak-
CUManNbHa. 3TO 03HAYALT HAnBONbLIKA
pasbpoc MHenwn no ero paboTe. Mundorf
NOAYYUN MUHUMANBHLIR Gann, ¥ ero OLeH-
KW NEINK CPABHUTENBHO "KYMHO ™.

Paziiua B CRCOHWX QUEHKAX COCTaBuna
0,5—1.5 rpagauvn necaTMbannbHOWU LWka-
ne. ComacHo [11], aT0 03Ha4aET: ™... pasHu-
U2 B OAHY rPafaumid — HE3HAMUTENbHOE
npeanodTenvie, 8 0,5 — npaxtuseckoe pa-
BEHCTBO B OueHkax . MOxXHO capenatb
BbIBOL, NTQ Y4aCTHMKM TecTa OKasam He-
ZHAYUTENBHOE, HO BCE XE€ CTATUCTUHECKU
33METHOE NPEANOMTEHNE KOHOEeHCATOPY
K73-16 no otrowermo k Mundorf MCap
MKP Audiophiler. Boneluas gucnepcua oue-
Hok y Jantzen Superior Z-cap, CKOpee BCEro,
O3HAYAET, NTO TE HINAHCHI, KOTOPHE OH BHO-
CwUT B 3By4aHwe, 6onklue 3aBYCAT OT BKYCO-
BbIX NPEANONTEHUIA ChyLLATENEA, HEXENU OT
Kakmx- MO0 CBOVICTB CAMOra KCHAEHCATOPA.

HecmoTps Ha TO 4TO NPUBEAEHHBIE
pe3ynLETaThl BHIFMAAAT A0CTATONHO Yoean-
TeNnbHD, eCTk WARC, 4TO Habnwazeman
paaHuua cysanta. NoatoMy Buina npose-
pPeHa CTaTUCTUNCCKAn 3HAYMMOCTL CPas-
HeHus Mo kputepwio CTetoaeHTa.

NMapa Mundorf — K73-16 oxazanack
CTaTUCTUNECKK 3HAYMMON Ha ypoBHe 0,02,
3710 03HaYAET, YTO BEPOATHOCTL TOTO, NTO
3aMEYEHHAH Pa3HULA B KOHOEHCATOPax
3aKCHOMEPHA, paeHa 98 %. MNockonbky ¢
TOYKM 3PEHUR MaTeMaTuky AOCTATONHO
90...95 % AOCTOBEPHOCTH, MOXMO Che-

Ouerka, Gannos
an

NaTth BbIBOA, O ABVNCTBUTENBHOM NPEANoy-
TeHWUW koHagHcaropa K73-16.

Mapwi Jantzen — Mundorfu Jantzen —
K73-16 okazanuck CTaTUCTUYECKM He-
3HaYvmMbl HA ypoBHe 0,1, T. €. Bepoat-
HOCTb 33KOHOMEPHOCTU WX pPasnuyunin
mMeHbwe 90 %. MNpuuenm ecnu gna napol
Jantzen — K73-16 8epOATHOCTL 3aKOHO-
MEpPHOCTH 0KkONo 80 % (C TOYKM 3peHns
MATEMATUKU 3aKOHOMEPHOCTU TYT yXe
HeT), TO napa Jantzen — Mundorf cratu-
CTUHECKWN 2BCOMOTHO HE3HA4MMa W PaaHU-
Ua MEXAY HIMW COBEPLLEHHO CNyHaiHa.

W nocneaHnin MoMenT: “a cyaen K1o7",
He nonysunccu Mr 12K, Y4TO WU3MEepPEeHUs,
AOCTOBEPHOCTE KOTOPBbIX AOKA3LIBANACH
Bbilue, CAENaHL "U3MEPUTENBHKMU NPUOQ-
PaMMU OMEHb HMIKOW TOMHOCTM® — HekBa-
NUGUUWPOBaHHBIMK - 3KCnepTamn?  [ns
STOF0 BBMMCNSNOCE 3uaueHve 1/F., nns
KaX40ro 13 cayluarenei (8 Tectax komna-
HAW Harman nenonb3oBanock Fy, — OTHO-
WEeHWe CPERHEKBARPATUMHOIO 3HAYeHMA
OLIEHKW K CPEHEKBaNAaTUNHOMY 3HANEHUK
pa3bpocoB B OLEHKAX, T. €. K CpemHemy
3HAYEHWK NOTPEeLUHOCTI), pMC. 8. MOXHO
cunTaTh, H4TO HA AMarpamme rnokasaHa
NOrPeWHOCTE OLEHOK CRYLLATENA Kak U3mMe-
PUTENLHOrC NRUBOPA, W 3TA NOrPeLIHOCTL 8
csoemM  6ONbIIMHCTERE Heeenuvka. Ecnu
OT6POCUTE MHEHWE NMRATOrO 3KCMepTa, To

K73-16 nporms Jantzen Superior. Ha
BONPOC “KaKoM U3 tix Bbl OBl MCNCNBIOBANMK
ans cebn?”, sce eguHOrRacHoO OTBETUIU:
NEepRbill (BTOPQIA IBYYUT IBOHYE, A NEDEbIA
ryWe, HO HaTypansHee).

K73-16 nporue Jensen (Gymara,
Macno, oncra na aniommuims). 60 % ake-
NepToB Boibpany nNePBbIM KORAEHCATOR,
40 % — BTOpPO#A.

K73- 16 npotue MuRtiCap donurossiin.
Ha TOT Xe BOnpoc NoYTY BCE, KPOME ORHOIO,
OTBETUAW "0Ee3 pasHWUBL (pa3HuLa MM3ep-
Han)", a 0AuH venoeex npeanayen K73-16.

Oc1anocb OTBETUTL HA NGCNEAHWA BO-
MPOC: HACKONBKO YCNOBUA NPOCAYLLMBAHNA
OTBEYANW COBPEMEHHEIM TREOOBAHUAM K UX
opraHnzaumn? Annapatypa 6bina O4eHb
BLICOKOrO Ka4ecTBa, & NOMELLeHnE AocTa-
TOYHO XOPOLUO NOAroTOBNEHD AR ayamoTe-
croe. B TOM xe, 4T0 Kacaerca Takux ac-
NexToB ORraHW3aUMKN 3KCMNEPTU3LI, Kak OT-
60p 3KCNEPTOR W TECTOBLIX (POHOrpamMm, a
TaKXe YUCNO NPOCNYLUMBAHWK, TO TyT, KO-
HEYHO, € NPOGECCUOHANEHOI TOMKW 3PEHINRA
Aanexo He ece 6bino 6e3ynpeyHo, 4T BNon-
HE 0OBLACHUMO.

Kpote Toro, opranm3aTopos ynpekanu,
4TO YMCTO IKCNEPTOS O6IN0 CHNLLKOM Benu-
KO W 3TD "PasMbing KapTuHy Tecta”. Onate
obparumcs k cTatee B [11]: "YauToiBas, 410
paabpoc 8 OueHKax Yy ONbITHEIX 3KCNEPTOR
ropaszne MeHsLe, ans
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TOrQ MTO6L NoNyqnTL
CTATUCTUYECKN 3HA4W-
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Mble  CyGbEeKTHBHbIE
OlleHKY  annapartypel,
MOXHO  MpWrnawarte

o]

HeOOMBLLOE YNCHO BKC-
neproe (5—6 yenosek,
Kak Tpebyer crvangapt

M3K), B TO Xxe BpemMs
npy UCNONL3CBAHUU B

£

OueHku: cpegHee + avcnep

CuA

KaQuecTae 3IKCNEpPTOR
HEONBITHBIX ¥ HEKBARM-
GUUNPOBaHHBIX  CRy-

warenen Tpebyetcs
GONbLWOE KONWMYECTBO

0
Puc. 7

K73-16 Jantzen Superior Z-cap

IKCNEPTONOKA3AHUIA,
NO3TOMY, KOTGA B Xyp-
HaNaxX NOMELLAIOT MHE-

Mundorf MCap MKFP
Audiophiler
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paspbiE MeXAY KORAEHCATOpaMU yBENUYA-
BaeTCH, yTO ewe Bonbwe noaTeepxuaeT
AOCTOBEPHOCTL peaynusTarcs. Ho, no mue-
HUKO 3BTOPOB, B PE3yNblaTol 3KCAEPTU3b)
LONXKHB) ObiTe BKIOHEHB! OULHKU BCEX 3KC-
NEPTOR, XOTA Bbl NOTOMY, YTO 3TC MHEHWE
MacCoBOro chnywarena — norpebutens
ayavonNpPoAYKLMA, T. 8. MMEHHQ TOro, KOMY
NPUAETCA NAATUTL AeHLM 3a annaparypy.
Bo BTOpOM TECTE CPABHUBANMCH NoO-
napHo ¢ K73- 16 HexoTopLIE APYrve KOHAEH-
cartope! {TecT Hbin TaKe ABOWHON CREnon).
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Ne 3kcnepTta
HUEe OAHOro aBTOpa, 3T0 HE MEeeT OTHOLWEe-
HVA K TexHuke". Takvm 06pasom, nonyyet-
HEle PE3YNLTATH 3aCNYXUBAT rOPasno
6onbwerc AoOBepUs, Yem MHorve nybnvka-
MY @ "ABHO GIbILUMMBIX MPeVMYLUECTBAX
ayAroPUNECKNX KOHAEHCATOROB" .

Boisogl.

1. Ayapodpunbckmnia Mud O 1OM, YTO 0PO-
rMe CNeuaMavpoOBaHHBIC ayOVOKOHAEHCA-
TOPbI "3BYMAT XOpPOWO”, a 0bbINHBIe gewie-
BbiR, U B OCOOSHHOCTV OTEHECTBEHHBIE, BCE-
ma "a3syqar nnoxo”, He umeeT noa cobol
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PAOWO N2 10, 2009

OBBEKTMBHBIX OCHOBAHWIA V1 HE ROATBERANN-
€S CYGLEKTMBHOW 3KCIepTIZ0M.

K peancHbM npermyliectsam cneuva-
NV3UPORZHHKIX aY/IMGKOHAEHCATOPNOB MOX-
HO OoTtHECTK Gonee npeackasyemMoe Kave-
CTBO WArOTOBNEHUS U WHOTGA MEHbLUUH
AONYCK HA BENHUHY HOMWHANBHOW €MKO-
¢, OCTanbhuiC NPEMMYLLECTBA HOCAT Pek-
NAMHBIN xapakTep. YacTo ynoMHUHaEMBIN B
AYAMONPECCE BLICOKWIA YIOBEHb aKYCTUNE-
CKOW PA3BA3KW, UCKMIOYAIOWWIA BO3HUKHO-
BEHWE MUKPROMOHHOrO dpeKTa, nmMeer u
LENBIM PRy KOHUEHcaTopos obwero
HA3ZHAYCHUS, 1€ UCMIONEIYIOLLMX N BKIOTH-
HECKMX MATEepPWancB, HW JOPOroCTOAUMX
KOHCTPYKTWEBHDBIX PELUEHWIA.

2. He Hawnc CBOEro NOATBEPXAEHWS
MHEHWE, YTQ NONM3TUNeHTepedTanar (nde-
CaH, NONMICTep, MaMNap} Kak AnanekTPuK
"NPOTHBONOKA3aH XOpoLeny 3Byky”. Mox-
HO C YBEDEHHOCTHIO YTBEDXAATL, 4T0 OTeye-
CTBERHBIE NABCAHOBbIE KOHAERCATODL He
XyXe 10 3ByHaHWIO ropasfo Bonee gopormx
CNEeLManManpoOBarHKbIX AyAWOKOHACHCATO-
POB, NOCKONbKY NPK CYDLEKTUBHOM 3KCNep-
TU3E BOOOLLE HUKTO 13 AOCTATOYHO NOAra-
TOBNEHHBIX CNywatenei He OTHeC WX K
“NNoxo 3ByHamm”.

OrevecTBennbte [N3T konaeHcaTOpbl
K73-16, nokasaswmre OTAWYHLIE PelynkTa-
Tl KaK NPy OOLEKTUBHBLIX UBMEPEHNAX, TaK N
NEV CYOBbEKTMBHOM 3KCNEPTN3E, MOXHO
CMENO peKOMeHNOBaTL B Ka4ecTee Hefopo-
ron daNbTEPHATUELI CNEeUMany3npoEaHHBbIM
ayavokoHgeHcaTopam. B 1o xe Bpema no-
NYASPHBIE KOHAEHCATORBI K73-17, nMeio-
LUME B UENOM aHANOMNYHLIE SNEKTPUHECKIE
XapakTepucTuKK, HO OTAVYAINLLMECA NO
KOHCTRYKLIUWW, nepeys, WCNonk30BaHUEM
KENATENLHO AOMNONHUTENBHO KOHTPONUPO-
RaTk, NOCKONKLKY MX KOHCTRYKLNAG He rapaH-
TUPYET A0MXHOro KaveCcTBa N3roToOBNEHNA

3. PeaynuraThl NPOBEAESHHON CYyOLEKTHB-
HOM 3KCNepTUsbl HE O3HAYdKT HU TO, NTO
K73-16 — caMibie nyHwmne kOHAEHCATOP, HX
TO, NTO NIOBLIE KOHAEHCATOPD) “3BYYaT” OAN-
HAKOBO, @ MMIUE B oYepedHoit pa3 NoATRER-
XAA0T OMEBUOHLIM DAKT. CABILMMBIE OTNN-
4Ua ONPEeRensKTCA OOBeKTURHBIMIA Napa-
Merpami, B panHHom Cnyqae pasniyems xa-
PakTepMCTUK KOHOEHCATOROE TeCTUPOBAB-
WKXCA TUNOE (NONMNPONKAEHOBLIE, nasca-
HOBBIE 1 MACTAHO-OYMaXHBIE) MOMyT Ebl3bl-
BATH NMLUb ONEHb HEZHAYUTENBHYKD PASHILLY,
NEXALLYI0 ANK NOAABASIDILEND OONBLUMHCTEA
CiyLialenei OKONO NOpPora BOCHIpUs Ius. Te
XE, KTO 8 COCTOAIMI 3TU DA3MAYKa yYCnbi-
WAaTh, B KOHKPETHON ayauocucTeme mMoryt
QTAATL NPEAnoNTEHE JKOOOMY M3 PACCMQT-
PEHHBIX BbILLE TUNOE KOHAEHCATOPOB,

ABTOpbl  BoipaxalT OnaroaapHoCTb
BCEM y4acrHukam ¢dpopyma Vegalab.ru, kak
HENOCPEACTBEHHO YYACTEOBABLLMM B MOA-
rOTOBKE W NPOBEAECHUN CYOHLEeKTUBHOMO
TECTUPOBAHWA, Tak U OBCYXAABLMM ero
pesynbTaTel Ha CcTpatuuax gopyma. Oco-
Gyio BnarofapHoOCTb @BTOPH BHIPAXAKT
V3BECTHOMY Pa3paborumky aKkyCTMYECKWX
cuctem lfeoprvio Kpeinosy, 6€3 peLuanwero
Yy4aCTUA KOTOPOre NOAOBHOE TECTUPOBaHVE
HE CMOrAo Bbl COCTOATLES.

JIUTEPATYPA

11. AngowuHa U. A. CybbekTrBran ouerka
AKYCTUHECKUX CUCTEM. — SByxope)«Mccep.
2003, Ne 9, Cm. Tarke <http://rus.625-net.ru/
audiopreducer/2003/09/aldo.htm>.

Pepaxtop — A. Coxonos, rpathuka — K. Anppees,
¢ora — B Slyxanmm
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YCTPOWCTBO NNAaBHOIO BKAIOYEHUA
namn HakanmeBaHus
|H. MELUAJIKNA, r. HoBoky3Hetk Kemepoackoit 067,

onpobosan MHOXECTBO KOHCTRYKUMIA
YCTRPOMCTE  NNA8HOIC  BKAKOYEHUS
OCBRTUTENbHLIX NAMN HakanUBarua. OaHn
HE YCTPOWNK MEHA CNUIWKOM BORBLUIMMIN

SA1

BLIKNIOYEHWA IAMNLL, 4TO NOOTOTABNMBAET

YCTROUCTRO K HOBOMY BKMOHEHMIO.
YCTaHOBMBLUEECH 3HAYEHUE HaNpsiXe-

HUA Ha namne okono 200 B npu Hanpaxe-

R16B8k
1_/ o _,T
Vel p
m T\BTA12-600
& kK ¥ 3
(2]
]
EL1

pasmepamid 1 YUCAOM AeTanen, apyruve
TpeboBany 0OR341ENLHOMC NPUCoeIVHEe-
HKs K 0O0MM CETEBBIM NPOBOAAM, YTO NPK
CYLIECTBYOLEN B KBAPTURE SNEKTPONPOD-
RO/IKE HE COBCEM yaobHo. MNoatomy @
pewwnn camoCTORTENLHO pazpaboTaTb
npocToe ManorabapuTHOe YCTPOMCTBO,
KOTOPOE MOXHO HBKIKOHYWIbE B pa3psis
noBoro Ma MAYLIMX K OCBETUTENMbHBIM
namnam NPOBOACE W PasMeCcTuTL B yCTa-
HOBOYHOW KOpOOKe CTAaHAAPTHOrO Bbl-
xnosatens nbo B konnake nwcTpul. Ero
cxenma nzobpaxeHa Ha PUCYHKe.

3necs SA1T — yxe WMEeWincs
BoIKAOYATENDL, YNPABNAKWWA  Hamnon
HakaaveaHws EL1. Janee Mo Gynem roeo-
puTE 06 0AHOM NaMne, He 3a6BIBaA O TOM,
4TO KX MOXET BbiTb U HECKONBKO, coegu-
HEHHbIX napannensHo. Baxho, 4Tobbl
CYMMapHbIi TOK namn He npeBelwan
AONYCTUMOro ana cumucTopa VS1, Koto-
PEI, KAK NOKA3aHO HA CXEME, BKNKOYALOT B
Pa3pbLIB NPOBOAA, COSAMHRIOWLENO Namny
C BBIKNOHATENEM.

MOCKONBKY B MOMEHT 3aMbIKAHWUA KOH-
TAKTOR Bbkmo4aTens SA1 xoMaeHcatop
C2 pazpaxeH 1N HaNpPAXeHWe Ba HEeM Hyne-
Boe, BNM3KO K HYNIC 1 HaNpPAXeHwe, Npn-
ROXEHHOE K CUMMETPWUYHOMY AUMHUCTOPY
V82, 1 OH 3aKkphT. 3aKpBT U CUMUCTOD
V51,

B pesynetate 3apanxkv koHaeHcaropa
C2 HanNpsiXeHWe, NPYIcXKEHHOE K OWMHW-
cTopy V52, nocteneHHo yBennunsaeTcs,
W OH H2YMHAET OTKPBIBATLCH W OTKPLIBATL
cumucTop VS1 B kax/OM nonynepuoae
CeTEeBOrO HanpsxeHvs Ha Bce Bontwee
8pemMa. HpPKOCTb CBEYBHWA Namiel NocTe-
nerHo pacrter. Yrobbl 3amegnute 370(1
apouecc, napannensHo koxgeucaTopy C2
MOAKNIONEH MHTErPATOR Ha TPAH3UCTOPE
VT1, oxgaueHHOM OOpaTHOR CBA3BIO ue-
pea kongeHcatop C3 v peauctop RS.

MNpy yKa3aHHLIX Ha CXeme HOMMHAanax
ANEMEHTOB FPKOCTL NaMmrbl fOCTUraert
Makcumyma yepes 10 ¢ nocne 3aMelkanus
KOHTAKTOB BbikKMtouaTens SA1. 3to 3Have-
HUE MOXHO W3MeHUTb, noabupan peaun-
ctop RS. Peanctophl B2 v R3 HyxHu 4ns
pa3paaky KOHREHCATOPOR, NapanientHo
KOTOPBIM  OHWM  NOAKNIOMEHbLI,  Mocne

HUK B ceTin 230 B. 310 HEMHOT O CHYXaer
€€ SPKOCTh, HO 3HAUMTENEHO YBENMHNMBACT
CPOK cNyxBb).

Pegaxrop — A. flontwir, rpagwica — A. Jonfuis

UapnaTenscTBO "Hayka u TexHnka™
BhIChINAET KHUrn
HANOXEHHBIM NNATEXOM:

CnpaBoyHnku

TypyTa E. ®. TpanaucTopel B 2-x T0-
max, 544 ctp. — 504 pyb. 3a aga Toma.

Typyta E. ®. AkTvBHBle SMD-KOM-
NOHEHTHI: MAPKWPOBKE, XaPakTepcT-
KW, 3ameHa, 544 cTp. — 252 pyb.

Cepua 500 cxem ana paguonio-
onrenen”

CembsiH A I, Paauvocrtanymm  um
TPaAHCUBEPHL), 272 cTp. — 142 pyb.

Cemban A. . CospemenHuie nepe-
AaTyrkK, 352 cTp. — 164 pyo.

CembrH A, M. UCTONHIKU NUTEHNA, |
416 cTp. — 186 pyb. |

Knaposckuin B. A. Yenautenn mMoul- |
HOCTU NIOBUTENLCKUX PAAMOCTaRUMA,
256 cTp. — 164 py6. !

Arnwedxko B. A, AuctaHumoHHoe
ynparneHve mogenamu, 464 crp. — |
219 pyb.

KomnbioTepnas nureparypa

Unbposoe ¢aTo, BUAO, ayauo.
NpakTuieckui camoysutens ot Com-
puter Bild + DVD, 384 c1p. — 275 pyb.

Kopones B. .  KomnboTep Ha
Onewre. Pabortatowme Windows, Linux,
oduc v 150 cambix NONE3HBLIX NPO-
rpaMM y Bac B kapmaHe. CaMoymTtens
(KHura + DVD ¢ nporpamMamn, Buaeo-
KYPCOM), 256 cTp. — 252 pyb. t

Uetib yka3aHn 663 yuera noyToBsix

DACXQA0E.
3eouure: 8-812-412-70-25.
Muwwmre: admin@nit.com.ru
192028, C.-Netepbypr, a/a 44.
NMonpoGHO © KHUrax
Ha www.nit.com.ru



HOBOCTWU BEWWAHUHA

fl. MUXAWJIOB (RV3ACC}, r. Mocksa

PAAVOBELLLAHUE
POCCUA

BEAMQPOAL. 3peck Hauanu patoTty
ABE HOBbIE papmocTaHumu: "ThaeHoe pa-
ano” — Havactore 101,7 My, v "Aopox-
Hoe pagro” — Ha yvacrore 106,8 Mo,
PagpnoctaHuvs "[nasHoe Paano” BxoomT B
ceTk "OBIWECTBEHHOID POCCUUCKOro pa-
AMO", koTopan yxe pabotaet B 36-1 ropo-
Aax Poccuwn. OcobeHHOCTU BeLLaHWA B
benropoge — BuIlOUHUE PactiofoKeHne
rnepenarlUei GHTEHHH, NTO rapaHTUupyeT
DOMBWYIO 30HY YBEPEHHOrO OpremMa no
CPABHEHWIO © APYIUMW  TOPOACKUMMU
PaAMOCTAHLMAML.

BYPATUHA. B ¥Ynau-Yos nocne Tpex-
NEeTHEro NepepbiBa BO30OHOBUNOCH Be-
waive pannocTatuny “Mynuwe-Panno”.
MpaBaa, Tenepe oHa BELLAET HA ORYron
yactote — 71,84 MI'u. Ha npexHel yac-
ToTe (103,3 MI'U} BELLaHWe ceilvac BegeT-
cs B lNeTponaenoeke v TypyHTaero, a B
Cnukaiiuee Bpemst TpaHcnaun "Tlynsc-
Pagno™ HauHyTca B Kaxre, [YCUHoo3epeke
n nocenke Typka. B a¢gup 6ynyT seixoovth
Oonee 15 paspnekarefibHBIX U MPOCBETU -
1€JIbCKVX 1IP0I PAMM, BOSODHOBUIGS pa-
tota cnyx®bl HOBOGTEN, WHTEpPECHbIe
NoABOPKU MY3LIKAMBHBIX MPOTPRaMM,

BAAAUBOCTOK. OgHy U3 caMmbix Mo-
NyAApHEX paguocTaHumii BnaguveocToka
“Nlemma” OTHBIHE MOXHO CRyLLaTL B NeGON
TOuKe tupa Bnarofaps HOBOMY UHTEPHET-
canty: <http://www.radiclemma.ru>.
JleHTa HoBOCTEN ZAECs Tenepb OBHOBNA-
eTCH B pexumMe pPeanbHoro ppemexn. B
spe ropoga cTaHUMsT WUCNonbayeT
HacToTel 783 kM wn 102,7 MMy,

BOJIONOACKAS OBJ1., Benukuii Yc-
Tior. B sdupe ropopa MOXHO NPOCyWM-
BaTbk paguocTaHumu: “TpaHomuT” (Mepe-
noeel) — Havactote 102,3 MIy; "Eepona
nnoc Kotnac™ — Ha yactote 103,0 My,
"Pycckoe pammo” (BKIIKOHasA BbINYCKW HO-
BOGIER paamocraHumm "Yeuor FM”) — Ha
vactote 103,5 M.

MOCKOBCKAR OBJ1. PagroctaHums
“ABTOpanuMo” paclumpuia 30Hy NoKpbITus
peruoHa, 3aefcTROBAR AOMONHUTENBHEE
nepenat™kv B abnactn. Teneps B oa-
MOCKOBbE "ABTOPAAMD” MOXHO YCEILATb:
Ha wacTote 91,0 My, — B Bonokonamcke,
UlaxoBckoil U JloTolKHe; HA 1acToTe
91,1 MN — 8 lllaType, Nokpore n Nukn-
Ho-flyneBo; Ha wactoTe 92,6 Ml — B Tan-
aowme, Jybhe, Opexoro-3yese n Knmpax;
HadacToTe 102,2 My — B . CepebpsaHuie
Mpyaw; Ha vacToTe 1055 Ml — B YBa-
poeke, Moxaiicke, BopoavHe v Cepny-
XoBe; Ha YacToTe 107,6 My — B CTynu-
He, Kawwpe n Ozepax.

B HacTOAWee BpemA CurHan "ABTo-
paomo" AOCTUI CaMblX OTLANEHHBIX 30H
MOCKOBGKOIO PEMMOHA, KOTOPbIE HE OXBa-
THEZKITCA MOCKOBCKUM MepefaTuukoM.
Kpome Toro, ¢ BBeAEHWEM B CTPON HOBBIX
nepeaaTyvkos NOSBMNACH BO3MOXHCCTb
pacnpocTpadeHua curuana "AptTopaano”
rno KPYNHeNLWUM TPaccaMm, CER3HBAIOLLUM

Dpems scrogy — Ocemmproe (UTC).
Brems MSK = UTC + 4 4 {neTAuii nepuos).

MockoBckyrks obnacte M Bnuanexawme
PErMOHB, NOCPEACTBOM aBTOMAaTUHECKOW
KOMMYTaLWHK MpUEeMHUKa 8 cucteme RDS
HA YACTOTL) PAANOCTAN ILMKA, paboTatoWmX
B HACENEHHHX MYHKTax N0 XO4Y ABUXEHUS
asToMOGUAA.

MY¥YPMAHCK. CeropHswHwin 3¢pup
MypmaHcka B ananasone YKB-2 npea-
CTaBNeH crnepyiolMmMn paguocTaHLUMAMAL
"Pekopn” — uacrtota 102,0 MIy; "ABTO-
pagro-MypmaHeK™ — wactota 102,5 My,
"Hawwe pagno™ — yactora 103 Mfu; "Ma-
HK” — vaciold 103,5 Ml i; "P’eipo FM™ —
vyactota 104,0 MI'y; "Power Hit Radio™ —
yactota 104,5 My, "toMop FM” — yacTo-
Ta 105,0 My, "Pycckoe paamo™ — 4acTo-
Ta 105,5 Mlfy; "HdopoxHoe papue-Myp-
MaHCcK™ — wactoTa 106,0 My,

CAMAPA. B Camapckoii oBnactn 3a-
patoTan eamtiuii SecnNaTHLin Kpyrnocy-
TOUHBIM TenexpOHHEI HOMep ans obpar-
HOM CBAZWN C TENSPUTENAMU U PAAVOCY-
warensaMmn permoHa. Mo eguHoMy HoMepy
noTpedbuTeny cMOryT NoNyuuTh NOYIO
CNpaBoyHyd MHGOPpMaLMIO, a Takxe Mo-
KanoBaTtkCs Ha KauecTBO TeEe- U paano-
BELLEHWA, 3BOHKM NPUHYMAaKTCA onepa-
TOpOM, a WHPOPMAUWs NepeaaeTcs B
CoolBRICIBYIOWME NogpasuerieHns 00-
MACTHOrC PaavOTENEBU3NCHHOIO nepe-
faowero  ueHtpa, Homep TtenedoHa
"oBpaTHOR cBAzK”: (800) 200-0846.

3APYBEXHBIE CTPAHDI

ATNAHTUKA, octpoe Cearon Enexnt.
WHdpopmauma o exerogHolt KB paguvone-
penaye ¢ ocTpopa CeaTONM EneHul. Be-
uaHKe Gynet BecTuck 14 Hoa6ps 2008 T. Ha
TpaguumoHHoH vactote 110925 kMy B
pexume USB. Pacnucanne pabotbl:
20.00—21.00 — na MHamio m Koro-Boctau-
Hylo A3unio; 21.00—22.00 — Ha fncHwia v
Apyrue CTpaHbl Asun; 22.00—23.30 — Ha
Espony; 23.30—01.00 — Ha 3anagHoe
nonywapve. Bce nogpoBHOCTH MOXKHO
noueplHyIb 110 aupecy <http://www,
sthelena.se/radioproject>.

FEPMAHMUA. MNporpaMmMbl XPUCTUAHC-
KOW paguoctaHumu “"CVC International™
Ha QYCCKOM A3bIKE TPaAHCAWPYKTCA B
12.00—16.00 — Ha wactote 11770 kly;
16.00—18.00 — Ha vactote 13640 klu;
18.00—20.00 — Ha sactote 11945 kiU,

NATBUS, Pura. B ctonvue Jlateum Te-
neph PETPAHCAMPYKITCA NPOrPAMMBL Pa-
auocTaHupMK "EBpona lMakc” Ha HacToTe
99,5 MIU. BeluaHue ocyllleCTRNRET PUXC-
Kan papnoctaHuma "Pagmo 89,57, koTopoi
M MNpUHApAEXUT paHHaa vactoTta. B
HacTonwee Bpems "EBpona nwc” —
caMas Bonbluas cetTe YKB pagpocTaHuni
B MUPE, OHa YXe OXBETHBAET CBOWM BE-
uanvemM Gonee 800 ropopos Poccun, be-
nopyceu, Mpyanv, Kasaxcrana, Kupru-
auu, Apmenny, Monpaeuu, Azepbann-
WaHa, YKpavHbl.

OA3. Ha Tepputopni OCLEOVHEHHBIX
ApaBCKMX 3MUPATOR Ha vacToTe 92,6 MMy
KPYFAOGYTOHHO PETPAHCAUPYIOTCH Npo-
rpamMmel "Pycckoro paamo” n3 MOCKBH.
RelliaHue opUeHTURORAHO, MAaRHKM 06-
pal0M, Ha TYPMCTOR U3 Poccui.

NONBLLUA, Mo GUHAHCORKIM NpULK-
HaM MPEeKpAaLLEHE TPAHCAALUMW NPOrpaMmM
paguoctadumin "llapnaMeH!™ 1 7 osieckoe
paguo ang 3arpaHyus” {MHOBeLaHne} Ha
yacToTe 198 kluuepes nepepativk B T. Pa-
wuHe. NoapotHocTn o6 2TOM COBHTVK, a
TaKkxke HOBOCTH O pafioTe MECTHRIX Cpef-
HEEONHOBLIX paavocTadumii  Monewwn
MOXHO HalTu Ha canTe <http://www.
polskaam.radiopolska.pl>.

[MporpaMmMbl NONLCKOMD MHOBELLAHKS
Ha PYCCKOM Q3BIKE MOXHO NPUHWMATL:
13.00—13.30 — wHa yacToTe 11835 Kl
14.30—15.00 — Ha vactoTe 11955 KU,
18.00—18.830 — na vactore 6140 KMy,
19.00—19.30 — ra vyactore 6050 K.
MNepepauv Ha YKpavHCKOM RA3bKe B Xpu-
pe: 14.30—1500 — Ha 4acrToTe
11750 kly; 15.00—15.30 — Ha yaciore
9440 kly; 18.30—18.00 — Ha 4acTOTE
6175 klu; 19.00—19.30 — Ha yactoTe
6140 «l'y. [na ocylwecTBNeHUs TRaHCARA-
MM UCNONB3YIKNTCA NepenaTyukn B
fepmaHum mowHocTeio 100 KBT .

SUWIUNNWHBLL. PagnoctaHumsa "du-
AMONKHCKA WKpOoKoaeLWAaTeNLHAA CRyX-
6a” — "Philippine Broadcasting Service™
{PBS) — cHoBa paboTaeT B auanazoHe
KOPOTKWX BONH. PagnoaHTy3wacTel cTpaH
BocTouHol 1 KOro-BocTouHo Asun oTme-
TWAIM BewaHwe Ha vactore 6170,4 klu.
CurHan noqengeTcs NPpUMEPHC nNocne
11.30 n npoxogut go 13,00, K coxane-
HUK, NPVWEM 2ATPYOHEH MOMEXaMW CO
CIOPOHE "HosO3@naHackoro MexuyHa-
poaHoro paano” (poBHO 6170 KMy v 1-i
nporpamMMel  “HaunmoHaneHoro  paavo
KHP™ (6175 KIu).

YEXMA. Pagroctanums “Ceobopa” B
HACTOALLEeEe Bpems BellaeT Ha Benopyc-
CKOM A3bKe (YTOUHEHHHIe 4acTOoThl):
15.00—17.00 — nHa vactote 9725 Klu;
16.00—17.00 — Ha yacTote 6105 KU,
17.00—19.00 — Ha yacTote 6050 klU.
YacToTHOE pacnucaHue ans nepepay Ha
PYCCKOM A3LIKE MNOKa HE MEHANOCE.

TENEBU3NOHHOE BELLWAHUE

MOCKBA. MexayHapoaHasa Bepcws
TenekaHana “TB LeHtp " — "TB UeHtp-
International” ("TVCI") Ha4ana TpaHcna-
LMW {IPCIPEMM Yepes CryrHuk "ABS-1" e
cTpaHax Asud, CepepHol ADpPUKM W
BnuxHero BocToka., Tenepb mexayHa-
poaHyw Bepcuia TenekaHana “TB LeHtp™
MOMYT MPWHUMATE PYCCKOMoBOpAlLMe
Tenezputenn Erunta, Cvpwn, Wapawvns,
OA3, Typumw, NneaHa, Kutaa, WHauu,
MoHronuy, BeetHama, Kambogxku, flao-
ca, Manaiizun, TavnaHga u gpyrux cTpaH
{rcero Gonee 30) ¢ obNeh NOTEH! Wank-
HOW PYCCKOrOBOPALLEN ayaMTOpUei CBLI-
we 6 MAH yenoeek. B HacToawee Bpema
BEAYTCHA NEPEroBopLl O BKIKoYeHWU "TVCI™
B TENEBW3UOHHBIE NAKETH ONepaTopamMu
KabenbHOrQ, MOBUIBHOTD W FOCTUHWHHOIO
TENEeBUAEHNA B CTpaHax, HaxoASLWMXCA B
30HE MNOKpPBITMS  onyTHwka "ABS-1".
MNockonbky TpaHcnauma “TVCI™ ¢ "TABS-17
OCYLIECTBNACTCA B OTKPLITOM pPEXUME,
TENe3PUTENW MOMYT NPUHUMAETE Teneka-
Han Ha CNYTHUKOBLIE ZHTEHHBI BecnnaTHo.
"TVCI" ceropHsa noctynHo B ctpadax CHI,
Esponw, CLUA n Kanape, AscTpanuu un
Horoli 3enadavu.

Xopowero npyema u 73!

Pegaktop — E. Kaprayxos

W3anduouvd

B1-88-200 ‘U3l

nJ-olpei@}nsuoy ;19s0duoyg
nJi-olpeiglew (uatels wandy

6002 ‘01 5N OWivd
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NW3MEPEHUSA

Ten. 608-83-05

consult@radio.ru

MNpueM cTated: mail@radio.ru
Bonpacst

PAANO Ne 10, 2009

Ffipy noncke HenCcnpasHOCTEH M HANAKNBAHUN PAIANYHON 3BYKO-
BOCNPON3IBO[AUECH, PagUONpUeMHoN annaparypst, renedoHnsix
annaparos, reHeparopos HePeRKo NPUXORNTCS AepxaTte Ha pabo-
Y@M CTORE [ROBOAbHO MHOrO PAasnnyHeiX npubopos. Yrobut ymerb-
LWATH MX YUCIIO M NOBLICHTSL YAOBCTBO paboThl, BMECTO ABYX OTRC/b-
HbiIX NPUBOPOE — 3BYKOBOrO NPAGHUAKA 1 reHepaTopa MRy NbCOB 3BY-
KOBOS YaCTOThl — MOXHO M3rOTOBNTL HECAONKHOE KOMOUHNPOBAHHOE
YCTPOMCTBO, KOTOpOEe 006begusuut 06a npubopa.

Pacwiunpenne GYHKLWOHANbHDBIX
BO3MOXHOCTEN MynbtTwumeTpa M320

ManorabapuTHeid MynetumeTp M320
Gurpmbl MASTECH obnagaer psiuom 4o-
CTOWHGTB, KOTOPLIE BLINOAHO OTAWYAIOT
ero OT APYrnx aHANOrMYHbIX U3MEpPUTENL-
HblX NPUOOROB HEBLICOKOW LIEHOBOW KaTe-

puc. 1. KOHCTOYKTUBHO OHO BBINONHEHO
Kak LWyn, K ero BxogHbiM rHesgam (XS1,
XS82) noarnioHaoT 8xoan MyfbTUMETPA (K
X82 — obwmii "HepHeid” nposoa), a ©
BbiX0Aa (XP1, XP2) cyrnan nopaiT Ha npo-
BEpAEMbII y3en.

HacTota BhIXOAHOIO CUrHANG 3aBUCUT
0T emxocTu konpeHcaropos C1, C2 u
YACTUYHO OT BMKOCTU KoHpagercaTopa C3 n

X$1 Ry 15k C34700 gy 45« xP1
"KpacHeii" Y 1 [S+—"\_/ > Buxon
VIH
K mynstumeTpy C1  ==G2 % BZVE5C2V7
4700 4700 7w vD2
xs2 BZVS55C2v7 xpP2
“HepHpit'  >—e f\_f\ OBt

Puc. 1

ropun. OH NOG3BORSET M3MEPRATb
nepeMeHHBe 1 NOCTORHHLIE HAaNPA-
XEHWE W TOK, ConpoTusnerne o 40
MOM, EMKOCTe KOHAEHCATOPOB A0
99 mk®, vactoty curHana  ao
999.9 kI, TECTUpyeT p-n nepexo-
Akl NONYNPOBOARUKOBLIX NPBOPOR,
UMEET 3BYKOBYID WHAWKAUMWIO B
PeXUMe NPO3IBOHKKU LEenen 1 agto-
MATWUHECKOE BLIKMOYEHVE NUTAHUA.
ABTOMZTUNECKMIA BRIOOD Npeaenor
U3MEPEHMH, HW3KDE HanprXeHue
nuTaHra — 3 B 1 NONHLIN YeTbipex-
pasprabbin KK mHamMkatop Takxe
BbIFOAHO OTAENAeT erg oTr no-

OYAAPHLIX "HAPOAHBIX™ MYRETUMET- [

pos cepuin M830—MB38.

Mpwn akcnnyaraumm mynstuMeTpa
M320 BLIACHWAOCH, NTO HECAOXHO
pacliMputbh €ro BO3MOXHOCTH, O0-
NOMHUE UX eLwe oaHON dyHKunen.
Mpy 3TOM HET HEODXOAWMOCTU BHO-
CUTE Kakue-nubo M3MEHEHWS B ero
KOHC1PyKUMIO. B pexume uamMepeHun
€MKOCTM KOHOENCATOPOB Ha BXOOE
MYNLTUMETPA MPUCYTCTBYIOT NepUo-
pyveckue konebaHua amnnuTyaom
okono 600 MB n hopmoi, 6nr3koi K
TRPEyronsHo®. lNockonbky 4Yactota
aTux konedaHuit 3aBNCHT OT EMKOCTU
NOAKNIOHEHHOTO KOHOSHCATOPa, 31O
AAET BO3MOXHOCTL MCNONL30BaTh
MYJIBTUMET] B KAYECTEE reHeparopa
34, KOTOpLIA MOXHO MPUMEHUTL ANRA
NPOBERKK paboTocnocoOHOCTY pas-
NUNHBIX YCTPOMCTB, patorarwmx B
avanazorie 34.

Yrobst BOCNCNBE308ATECHA AONON-
HUTENEHOW (wyHKLWEeW "reHeparop
34" 6es prcka noOBpearTL NpUbop,
HEOOX0AWUMO W3TDTOBUTE HECTION-
HOE YCTPONCTBO B BUAE NEPEXCAHN-
Kd, CXCMa KOTOpOro noKalana Ha

Puc. 2

eMKOCTK NOAKMoueHHON uenuv. Mpuy yka-
3aHHBIX HA CXEmME HOMUHANAX 3NEeMEeHTOB
YacToTa curHana OyaeT HaxoamTbca 8
uutepeane 900...1500 M. Peauctop K1,
KPOME BBIMNONHEHUS 3alUTHBIX (OYHKLWA,
"cmaryaeT” 3pydande. CtabunuTpoHul
YD1, VD2 3alMaoT BXOL, MynbTUMETRa
01 OPOCKOB HAaNPAXEHWR, KOTOPLIE MOTYT
BO3HVKHYTb NPY NOQKIIIOHERUW YCTPOMCTBA
K TeCTVpyemMoMmy y3ny nau npubopy. Mpu
NPOBEPKE K CUMHANBbHBIM LENAM NOAKNK)-
a1 wyn XP1, a « obwemy nposogy —
wiyn XP2, KOTOPLIV MOXHO CHAabQUTL 3aXMW-
MOM “KpoKkopmn'”.

3NEeMEeHTH YCTROMCTEA CMOHTUPOBAHBI
Ha YHUBEPCANBLHOW MOHTaXHOM nate paa-
mepammn 40x 15 MM, KOTOpasa pasMeLLEeHa B
NNACTMACCOBOM KOPNYCE C BHELLHUM Ana-
METRPOM 20 MM OT KIEALLETO Kapanaala
(pMc. 2). Peanctopbl MOXHG TNIRPUMEHUTL
noGBIE, KoHaeHcaTope — K10-17, K10-50.
Crabunutponsl BZVS5C2V7 3amMeHuMbl
manorabaputHeiMn - cTaBunuTpoHamn
WAK CTaBUCTOpPamMK Ha HANPAXEHUE CTa-
6unuzavun 1,4...3,3 B, Hanpumep,
BZv4G-C2v4, BZv87-tV4, BZVB7-2V6.
Ecnv B3ameH konaeHcaropa C1 ycraHo-
BUTb HECKONBKO C PA3NMYHON EMKOCTBIO U
NEPEKIIOHATE UX C NOMOLLBID MHOMONO3W-
LUMOHHOMO MEePEeKNIcHaTeNn, Ha BHIXCAEe
YCTPOMCTEA MOXHO NonyunTe Habop cur-
HaNOB HECKONbKMX 4aCTOT.

MyneTmeTp M320 ¢ onucanHbiM B8
3TOW CTaThe YCTPOUCTBOM KOHEHHO X He
B COCTOSAHUN 3AMERUTbL NONBOLEHHLIM
renepatop 34, HO OONCAHUTENBHASR
(DyHKLI,MQ MOXeT 0Ka3aTbkCs BeCbmMd
NoneaHon Npu oTCYTCTBU NoGNMaoc-
TV TaKOro réHepaTopa.

3BYKOBOW RIPOOHWUK—
reHeparop Ha LM386

Cxema ycTpoicTea nokasaKa Ha
puc. 3. YyBCTBMTENBHLIA MANOLIYMA-
LLMIA 3BYKOBOWU NPOBHWK C BHICOKWM
BXOOHBIM CONPOTUBNEHNEM (OKONG
200 kOMm) cobpaH Ha NoAeBoM TpaHau-
crope YT1 (ExOOHOI KAackan) v ycunm-
tene LM386. 3ta MukpocxeMma npu
HanpsxeHun nmurasrs 9 B obecneun-
BaeT Ha Haipy3ke 8 OM BLIXOAHYIO
MowHoCTe Okono 0.4 Br. Ha neit co-
6pan Takxe nepectpavwBaeMelli re-
HEPATOR NPAMOYIONbHEIX WMNYIbCOB,
a4 nepexsioveHne pPexnMoB paboThb
OCYWECTBARIOT KHOMOYHBIM  Nepe-
kmuarenem SB1.

B nNoxkasaHHOM Ha Cxeme nonoxe-
HUM SB1 yCTPOMCTBO HAXOAWTCH B
pexume “MNpoGhuk”. MNpKn 3T0M curHan
3RYKOBOW YaCTOThI, MOAARHLIN HAa BXOL,
YCTPONCTBA, 4Yepe3 KOHTakTe nepe-
ktouarenein SB1.1, SB1.2 n peancrop
R1 nocTynaet Ha NepeMeHHbi pesu-
ctop R2, xotopwih B 3TOM Cchnywae
BHINONHART (MYHKUMU PETYNAaTOPa yCu-
neHusa (rpomkoctu). C erc ABuMxKa
4Yepes KoHTaKThl nepeknicyaTens SB1.3
CUrHan nocTynaeT Ha 3aTBOP NOREBOro
rpadaucTopa VT1. Auoaw VD1—VD4
3AWLMLAIOT ero 07 nNpobos BHCOKMM
BXOAHBIM HanpsixeHrem. KoHaeHcatop
C3 yCcTpaHaer BO3IMOXHOE CAMOBO3-
ByxAeHne yCUNUTENs HA BBICOKOW
4acToTe Npu ABmxkke pesvcropa R2 B
NOMOXEHUU MAKCUMANLHOTO ycune-
tua, KongeHcarops C3 n C4 cyxawot
AoONOCY NPCNYCKaHWA  YCWAUTENR,
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Puc. 4

nogasnas Cvrhanet ¢ Yactotamm Gonee
20...25 «l'u. Nocne yeunenun 8 Y34 DA1
CWrHaN Yepes pa3neniTeNbHblin KOHOEH-
catop C12 W KOHTaKTLI MEPEKnioYaTens
SB1.8 nocrynaeT Ha OUHAMWNECKYHD
ronosky BA1. MakcumManeHbiti koadpduun-
€HT YCUNEHUA YCTPOMCTBA B OTOM pexuMe
cocrtasnaeT okono 1000.

Ana pabotbl yCTPOMCTBA B KauecTee
reHepaTopa UMNYNeCOBR MNepekmoyaTens
SB1 nepesoast B NONOXEHWE, NPOTURO-
MONOXHOE NOKa3aHHOMY Ha cxeme. [lpu
3TOM HepEe3 Pe3UCTUBHbIA Aenntens RGR7

BLIXCAHOW CUrHAN NOCTYNaeT Ha HEWHBEP-
TUPYIOLMIA, a yepes uen, R1R2C6 — Ha
WHBEPTURYIOWWIA BXx0a Y34 DAL. Ha ero
Boixoae OpMUPYKITCS NPSMOYTONbHBIE
AMNYALCBI C aMNAXTYLROM okono 6 B (npwu
HanpskeHun nurtanua 9 B), a pesuctop
R2 tepepr paboTaer Kak perynsvop
YacTOTH WX CNEAOEAHUN. [na yKa3aHHbIX
Ha CxemMe HoMMHanNoe peavctopos R1, R2
v koHzieHcaTopa CB 4acToTy MOXHO nepe-
cTpaveate B AuanaloHe 0,14..6 «lu.
Auogn VDS, VD6 3amiuaior MUKROCXEMY
DA1 0T nospexaeHva, ecinm e pexume

s

reHeparopa wyn npubopa Gyget NnoakaK-
YEH K UCMM C BbBICOKUM HaNPAXEHWEM.
NMepemenHui peauctopom RY perynu-
PYIOT aMNIUTYAY BBIXCAHBX UMNYNbCOR,
KoTOpbie Yepea koHgeHcarop C1 nocry-
NarT HA BbIXOA YCTPONCTEA.

BONLLMHCTBO AeTaNen pasmMewanT Ha
NEeYATHOM NNAaTe N3 OAHOCTOROHHE GONEI-
POBaHHOIC CTEKNOTEKCTONUTA, HEPTEX KO-
TOPOW NOKAZAaH HA puc. 4. {[IpUMEHREeHREI No-
CTOfIHHBIE peancTopel MNT, C1-4, C2-23,
nepemennble — Cl4-1. Konpexcarop
C1 — manorabapuTHeIn NNEHD4HBIN HUp-
mbl Philips. Ecnu npepnonaraetcs uc-
None308aTk YCTROWUCTBO ANA PEMOHTA
MAMNOBOV anNNapaTypel, TO 3TOT KOHAEH-
CaTop O0/MKeH MMETb HOMUHANbHOE Ha-
npspkeHve He meHee 300 B, MOXHG npu-
MEHUTE, HANPWMED, KOHAEHCATOPL CEPV
K73. Konperncatop C6 takxe xenatensHo
UCNONLIDBATEL NNEHC4YHBIA, CS — kepammn-
‘leOKMi/'i ANA NOBEPXHOCTHONO MOHTaXd, OH
YCTAHOBAEH CC CTOPOHH NEHATHBIX NPO-
BOOHWKOB B HENOCPEOCTBEHHON BAM3OCTU
K BoiBOgam 4 v b mukpocxemb) DAT. Ok-
CngHue KDH,CI,EHCBTOpr — WMNOPTHbRIE
aHanorn OTEeNeCTBEeHHLIX KOHOAEHCATOPOB
KS5(3-35. Ecnv BuCOTA CMOHTUMPOBAHHOMN
NNatel HE WMEET 3HaueHusi, TO B3ameH
koHaewcaropos C7, C8, C10 MOXHO yCTa-
HOBWTE 0AWH emKkocToio 1500...2200 Mxd.
Moneson TpaHzucrop KMN303B zameHnm
Ha 2M303b, 2MN303B, KMN303b, avoau
1IN4148 — nwboimu 13 cepuin KAS21,
KA522, BaameH amosia KA208A nogonaer
niobol na cepuin KA209, KA243, 1N400x.
JduHaMunueckan rofoeka — MOWHOCTHIO
0,5...2 B1, XenarenbHo WWpOKONONOCHAN
¢ conpoTueneHmneM katywku 8...16 Om.
Kuonoynblit nepexniovarens — MN2K ¢ Bo-
CEMbIO TPYINNaMU KOKTAKTOR. BbiHOCHOM
uyn CAeNaH Ha CCHOBE KOPNYCa Mapkepa
WK1 AaBTOPYYKK (pUC. 5).

MNoCKONbKY 3BYKDBOW MPOBHAVK 4yBCTRA-
TENLHBIA, ANA CHKEHUA BIMAHKA HABOAOK
NNaty xenatefibHO NOMECTUTb B 3KPAH,
CNasHHbIA M3 Mean nnu Benoit xecTu. ng
NATAHWA MOXHO WCNONBAoBATE NGO
ceTeron 6110k NTaHus (ananTep) ¢ ewixoa-
HbIM NOCTORHHBLIM HANpPsxXeHemM 5...12 B n
voxkom go 100 MA, noponaeT agantep u 6ea
BEINPDAMUTENS) C BLIXOAHBIM NEPEMEHHBIM
HanpaxernneM 5.8 B. Ecnu npvMeHmTh
BaTaperHoe nuTamHue, CReayeT YYeCTb, 4TO
TOK, NOTPEONAeMbIN YCTPOMCTEOM B PEXN-
ME NPOBHUKA {NPM OTCYTCTBMM BXOAHOrO
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curuana), ve bonee 6 mA, nNpn
M3KCUMANBHON TPOMKOCTH —
80...100 MA (npu conpoTuene-
Huu Harpysku 16 Om), a B pe-
AVME reneparopa (6e3 Harpya-
\ KM) — OKONo 8 MA.
) | CobpaHrHoe bes ombok 1 uz
NCNpasHbIX AeTanen ycTpon-
CTBO Hanaxveahmns he Tpebyer.
MNpy Xenanun MakCUMnbHLIA
KOBPPIUHUEHT YCUNEHUA MOXHO
YMEHELINTE, BKIHOYMB NOCNean-
BATENbHO ¢ KOHOEHCATOPOM
C11 pe3vcTop CONpoTUBREHN-
{ EM HECKOABKC KWNOOM, Ansa
| YBENWYEHWUSA YCUNEHWS CREAYET
BKNIOYUTb MNAPANNENLHO pesnc-
TORY RS OKCUAHBIN KOHQEHCA-
TOp (ANOCOBLIM BLIBOAOM K
MCTOKY NONeRorc TpaHauvcto-
pa) emkocTbio 47... 100 Mk® Ha
HanpsxeHue He menee 6,3 B.

o KpoMme yxe ynomsHyTbiX Ba-

PUAHTOB TMPUMEHERNA 3TOro
. . YCTPOWCTBA, €ro MOXHO WC-
NONB3CBATb KaK MUKPOGOHHBIN
YCUNUTENL, UCKATENL CKPbITOW
NPCBOAKKM € A8TYMKOM HE BOC-
NPCU3BOOALIEN TONOEKE OT
| aynuomarnvTodona, Kak room-
| KOTOBOPAWYC  TeneOHHYI0
NPpUCTaBKy, a TaKxe Ans npo-
BEPKV MUKPOPOHOB, 3NEKTPO-
MarH1THbLIX, NbE30KEPaAMMNE-
CKUX KANCONen, AMHAMMMECKAX
rONCBOK.

Pggaxrop - W. Hevaen,
rpagura — . Hewaes, Goro — asropa

] TONBKO NYYLWHWE KOHCTPYKLMA ﬁ

Mporpammatopsl AVR v PIC, LudpoBast n aHanor osas 3ey-
KOTEXHUKE, TIOHEpPBI, Obil0BAA 3NEKTPOHVKA, CBETOAVOAHLE |
DOHAPU, KOMNASKTYIOWWE. |

BONBLIOH ACCOPTUMEHT FOTOBLIX U3AENUU U MCAYNE.

N na 3akaza katanora — YMCTHI KoOReepT ¢ 0OpaTHLIM agpe-
COM,

11520t, Mockea, a/a 4.

www.new-technik.ru

* * *

NHTepreT-mara3mH YUIN-HH.

MukpokouTponnepol PIC, AVR, XKW, aatumnku v gp.
PAoUOASTANU NONTOM.

http://www.chipnn.ru
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INEKTPOHHO-PENEenHbIN

PErynarTop HanpsaxeHuqa
. FAIDKUEB, ¢. Hoso-Teoprneska, [JarecraH

Crabunuzarop npepxsasHaveH pnn rpybosi crabuwnusaymm nepe-
MEHHOIO HanpXenns Ha HarPyake MOUHOCTbIO A0 275 BT u cobpan
Ha OCHOBE YHUQULMDOBAHHOIO CETEeBOIr0 NOHMXAIGero Tparchop-
MATOPAa, KOTOPDIA UCNONbIOBAH KakK aBTOTRaHCGOPMATOP.

rlpeunaraemoe ycTpoucTeo  obec-
neyuBaeT rpybyio peryavpoBky nepe-
MEHHOrO Hanpsxenus, Mpy vaMeHeHn
CeTeBOrC HaNpsXeHus B npegenax
150...260 B HanpsxeHne Ha Harpyske
U3MEHRETCR B wHTepBane 187...242 B,
YTO BNONHE AONYCTUMO 419 MHOT X BbiTo-
BbIX 3NeKTPonNpudopos. Cxema yCTponcT-

QOHO NOPOroBOE YCTPOWMCTBO, MOCKOSbKY
BCE CTaBUNNTPOHE 3akpbiTHl. [onoxXeHne
KOHTAKTOB PCe COOTBETCTRYET NoKasat-
HOMY Ha cxeme. Yepesd 1...2 ¢ Hanpaxe-
HUS Ha koHaeHcaTope CH cTaHeT aocTa-
TOHHC ANA OTKPLbIBAHUA TpanaucTopa VT3,
pene K3 cpaboTaeT v CROMMI KQHTAKTAMMU
K3.1 nopacT Ha Harpy3ky HanpsxKeHme —

—}

| S—

R1 33

0813, cepum 814 u 1. g. Pene — POH34
{nacnopt XMN4.500.000-01) whn pgpyrue
AHANOrUYHbe C Pabourn HanNPXeHNEeM
okono 24 B. MoXHO, HanpuMep, npume-
HUTE umnopTtHoie TR0, TRG1, TRL, TRK
Ha Takoe xe Hanpsxeuwe cpabarbiBaHUA
N C NepeknioHamu M KOHTAKTOM C KOM-
MYTUPYEMBIM TOKOM HE meHee 1,5 A,
Tpancdopmatop — TMNN270-127/220-50
{(HOMUHanNeEHan MowHOCTL — 57 BT).
Hanaxwvgawt crabunn3atop, noaknio-
4uR ero k Beixony SIATPa npu BkNONEHHON
peanbHOi Harpyake, YTobel 6bina yutena
peakuns Tpadcgopmaropa T1 wa arty
Harpyaky. Hanprxenue cpabatbiBaHua No-
POrOBLIX YCTPOWCTB yCTaHaeMBatoT noa-
Bopkoi CTAaBWNUTPOHOB Ha PA3NVuHbLIe
Hanpaxedua ctabunusaivu. MNpr 3ToM
noCNeNoBaTeNbHO €O CTabUIMTPOHAMK
MOXHO BKJKOYUTL OOWH WAW HECKOALKD
LMOA0B (KPEMHWESEIX UM TEPMAHWUEBDIX).

vD4, vD7, VD8 KO105B

VDA
KUA07A

Harpyzv\a\

82 NOKa3aHa Ha pucyHke. OHO COpepXnT
noHMWXaKWWin Tpascgopmarop T1, koTo-
Pblil BKMOYEH KAK aBTOTPAHCHOPMATOp,
BLINPAMUTENL, TAMER 3a4ePXKN BKMNO-
HYEHUA BHIXOAHOMO HANPSXEHUs U Osa
MOPOroewiX ycTponcTra. Pesuctop R1 m
koHfiencatop C2 obpasyloT uens nopae-
NEHNA BLIOPOCOB HANPSXEHUS NPU KOM-
MYTALMKW BTOPWYHBIX 06MOTOK. Bbinpsa-
MUTENE COAEPRXUT QUOAHLIN MocT VD1 1
crnaxuBalowmin konaencarop C1. Kow-
nercataps C3 1 C4 yCTpaHaioT KPaTKo-
BPEMEHHBIE U3MEHEHUA (BLIBPOCH!) Bbl-
NPAMASHHOIO Hanpsxewns. Talwep 3a-
HEPKKU BKIICHEHWMRA COBPEH Ha 3NemMeHTax
VT3, R6, C5.

Mepsoe wu3 NOPOrOBbIX YCTROUCTB
cofpaHo Ha TpaHaucTope VT 1, crabunu-
TpoHax VD2, VD3, peauctopax R2, R3 n
koHgeHcatope C3. B KonnekTopHy uene
TpaH3ucTopa VT1 ekawueno pene Ki,
KOTOPGE CBOVMM KOHTaKTaMu nepexniosa-
eT 06MOTkM Tpancdopmatopa T1. fAvon
VD4 zaupunaer tpaHamctop VI1 ot Ha-
NPAXEHWR C2MOMHAOYKLUWW, BOIHWKAKILLEEe
Ha 0OMOTKE pene Npu 3akpsiBaHuk TpaH-
ancropa. Konpewcarop C3 crnaxusaer
KPATKOBPEMEHHLIE OPOCKU BEINPAMNEH-
HOMQ HANPSXEHWR, NYNLCALMK 1 NMOMEXN.
BTopoe noporoBoe yCTpoNCTBC coBpaHo
10 @HANOTUMHOW CXeME HA 3INEMEHTAX
VT2, VD4, VD5, R4, RS, C4.

Npu HanpsixeHnn cetn mexdee 190 B
HANPSXEHUSA HA BLIXOOE BLINPIMUTENS HE-
JIOCTATO4HO, HTOBL cpaBoTtano xoTs Bbl

OHO PAaBHO CETEBOMY NAOC "BONLTAOOZB-
Ka" — HanpaxeHve Ha obmoTtkax II—VI
TRpanchopmaTopa T1. MNpr Hanpsxerw
ceTu 150 B Ha Harpyaky NnocTynnT OKONo
190 B.

B uHTEepBane CETEeBOFO HAaNpPAXeHWs
180...220 B Ha 8bXOAE€ BbINPAMMTENA
HaNPAXEHUE OKAXEeTCA QOCTaTOYHBIM ANA
OTKPbIBEHUA CTabunuTporos VD2, VDS,
NO3TOMY TpaHaucTop VT1 OTKpoeTcs K
pene K1 ¢cpatoraer. B pesynsrare 31oro
WUCTOYHMKOM  "sonbToobaexmn”  cayxar
TOnbKo 06mMoTKY [l v V. Mpy NpeBbIweHun
CeTeBbIM HanpaxeHrrem 220 B oTKpoKTCH
CTabunuTponsl VD5, VD6 v TpaH3neTop
VT2 — cpabotaer pene K2. B 9ToM cnydae
HanpsixeHue “sonbractasku” ¢ OOMOTOK V
w VI nogxniodeHe npotveogasHo cete-
BOMY HAMNPSXEHWKQ, 1 B PE3yNbTaTte Ha-
MIPAXEHNE HA HAMPY3KE YMEHLLUUTCA.

BONbLUIMHCTBO AeTanei CMOHTUPOBA-
Hbl HA MaKeTHOW neuvaTHaW nnare c
MCMONb30BAHMEM MPOBOAHOIO MOHTEXA.
NpwMeHexel peavcTopst MNT, C2-23,
OKGUAHBIE KOHABHCATOPB — K50-35 unn
UMNOPTHLEIE, KoHaeHcaTop C2 — K73-17.
JAwvoanebin moct KLAO7A MOXHO 38MEHUTL
Ha mocTbl cepuin KLU410, KL412. Tpax-
INCTOPB MOMYT GuiTh NIOOBIE MAAOMOLL-
Hble HU3KO- W CPEAHEHACTOTHHIR, PacCHn-
TAHHbLIE Hd HANPSXEHWE KONNEeKTop—
aMuTTEep He MeHee 30 B 1 Tok, Heobxoawn-
Mbin 0is cpabateBaHuA pene. Buecto
OBYXaHOAHKX MOXHO  WCMofibaosaTb
obuuHbie ctabmavtponm 4810, 811,

MNpepnaraemoiit CTabrUnu3aTop ycnew-
HO 3KCNNYaTUPYETCA COBMECTHO C XON0-
AVIBbHUKOM {MOLWHOCTE — Okono 250 BT)
8 TEYEHWE ABYX NET 1 NOKAZKEBALT BLICO-
KYIO HAOEXHOCTE B pabore.

Pepaxrop — M. Hevaes, rpagwxka — W. Hevaes

UHTepHeT-Marasmy
ELITAN.RU
500 000 KOMROHEHTOR I
| CO cKnaga, ‘
| MUHUMANLHLIA 38Ka3
HE OIrPaHUYeH.
12 cnocotos pocTaBkw.
Onnara: 6aHk, nouta,
WebMoney, MasterCard,
AHaekcheHbrn, Visa .
! OTcnexunBaHme 3axkasa

‘ Ha cavTe.
i Cauit: www.elitan.ru
e-mail:_inf
- * *

Boicwnaem noyton paguonobn-
Tenbekmue Habopb), paanoaeTan.

Katanor GecnnatHeit. KansepT |
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UK npueMHUK ana ANCTaHUMOHHOIro
ynpaepJseHus KOMNbIOTEpPOM

H. XJHOIMH, r. Kupos

C passuTueM TEXHONOTUG MyNbTUME[Wa BCE YaLe BOIHUKAET
BONPOC O ANCTAHLUMOHHOM YAPABACHN KOMNLIOTEPOM. Begb y Tene-
BHU3OPOB UK MYIBIKANbHBIX LEHTPOB fYyALTH ANCTIHUNOHHOIO
yapaenexus (MAY), kak npasuno, ecre, 13K no4emy bt HE yNPaBA[TL
" KOMABIOTEPOM H3 paccroaHnn? MoXHO, KoHewHO, BOCINONb30BaTh-
c5 6EeCnPOBORHON KITABMATYPOH Uiy Mulibio. OAHaKO C KnasuaTypon
OBbINHOro GOPMATa NEXATs Ha ANBaHe, MATKO ro80PR, HEyROOHO, a
BOANTH MBILLIBIO 10 CTEHE — TOXE HE JIy9Lnil BapmnanT.

MoxHo npuobpecTy cneynansHeiil NynstT, nogxnovaemensi k USB
MM ROCACQOBATCABHOMY (I0PTY KOMNbioTepa. Ho Takue nynsTei
AOBOALHO PEAKY N, KAK NPABHIIO, HE YHNBEPCANLHLI, 3 PACCHNTaHLI
Ha YrPaBAEHNE TONLKO ONPERENCHHBIMIA NPOFPaMMamMi.

AsTop npegnaraer, narovosus MK npuemyux, B3anmMoaencTeyio-
WiNA C KOMABIOTEPOM NO wwinHe USB, nonszorarscs QY or moboro
buiToBOrO Npnbopa Kaxk BLIHOCHOM Kmaeuartyposi. Coorsercraue
MeXAQY KHONKaMN NYAbTa # NMUTHRYEMbIMY UMW KIABVILLIAMYN WK UX
KOMOUHayuamMy 3a3[aeTCa Apy FAPOrpaMMupOBaHNY MUKPOKOHTDOA-

nepa APNeMHAKA.

YUIECTBYET B2PUaHT CUCTeMbI AUCTaH-
LIMOHHOTO YINPABIIEHWA KOMLIOTEPOM
Ha OcHOBE yTMMTEI WINLIRC, onucanue
KOTOROIrO MOXHO BanTu Ha caute <http://
winlirc.sourceforge.net>. Ox patoraer,

HO HENL3R K NPEBPATUTE B AONONHK-
TENBHYKC KNABMATYPY, paboTarulyio aAnc-
TAHUMOHHO  niapanfenbH0 OCHOBHOW,
o0wdHei MAY? MNpuemMHnk ero komadg,
nopasaembix NO MK xanany, ponxeH noa-

KAOHATLCR K KOMNLIOTEPY No wuie USB
{noptel COM v PS/2 nocTeneHHo mcue-
3a10T 13 ClaHZAPTHOM KOHQWIrypaunwm), a
BOCNPUHUMATE 5TY KOMAHABI ONEPaLMOoH -
HanA CUCTEMA KOMNBLIOTEPA AONXHA TaK Xe,
KdK HaXatryd Ha KNaBwvuLLun OﬁbIHHOI;! Kna-
araTypsl.

Mpoule BCero 3Ty 3agadvyy MOXHO
PELUNTE, MCNOSb3YA MUKDOKOHTPONNER CO
eCTPOEHNMBIM annNapatHolM UHTEPHERCOM
USB. K coxanenui), 3KOHOMUYECKW 3TO
HE OonpaegaHoO, NOCKOSbKY CTOMMOCTh
TaKnx MUKROKOHTRONNEPOB B HECKONbKO
paa Gonbwe, 4eM aHANOrM4HEX NO BO3-
MOXHOCTAM, HO De3 USB. K cuacTbio, pac-
NPOCIPaHEHHbIE MUKPOKOHTPONREPH Ce-
melcTea AVR O30T BOSMOXHOCTL peanu-
308aTb HU3KOCKOPOCTHOW 0OMEH UHGpOpP-
mMauwver no USB nporpaMmHo.

32 ocHOBY paspaboTkn npepnaraemoin
CUCTEMB AUCTAHUWOHHOIO YNpaeneHus
Gein B3ST nAporpammebin gpavieep USB
ANR MUKPOKORTRONNEPOos AVR, petanctiyio
UHPOPMALMKD © KOTOPOM MOXHO HaATK No
aapecy <http://www.obdev.at/products/
avrusb/index.html>. AscTpuminckan kom-
nanus OBJECTIVE DEVELOPMENT npeg-
naraet €ro gns ceobfOAHONO HEKOMMEPYE-
CKOFO UCNONBb30BaHVA.

1Y MOXHO MCnonbioeate nwHOK
CaMoro pacnpoCTPaHEHHOro CTaHpapTa
RC-5. MpuHUMNUANEHBIX OrPAHUYEHWIA Ha
UCNONBICBAHWE NYNLTa Apyroro craHpap-
Ta HeT, HO 370 noTtpebyet popaboTku

1 i PparMeHTa NporpamMmMes MUKROKOHTRON-
——C101mx ——C310mkx16B VD1 VD2 fepa, OTBEMAIOWEero 33 UeKoAupoBaHue
Kews 7,20 0DD1 RS KOMaHL.
"y [,l/'] Ri| [/ R2 [IJ R3 i wa““ /i R4 l ce /IR8 X1 Cxema MOAKAICHAEMOTO K KOMMbIOTEPY
AN307EM 470| [/J33«[/10x T v16e LM TUJ me /]33 use.BF NPMEMHIUKA KOMAHA, " SUCTAHLUMOHHON Kna-
y . i vous BUATYPH" NOKa3aKa Ha puc. 1. Mepena-
B1 4 / ATrmegads 0P| RS5 33 2 saembie [NIY cur{anel NpUHUMaET n ae-
ILMSS5360 Q_Z) HL1 et g TS D- moaynupyet moayns UK npuemnuka Bi.
\} 3 $+—|RST|MCU 283 5 R s 0 O6pabaTiBaeT AEMOAYNUPOBAHHBIE CUr-
2] 'If sa1 L4l pag P04 B R7 15 & . Hank W B3aMMCOEHCTBYET C KOMMBIOTE-
IR 1 15 pg1 4 GND pom no wuke USB mukpokoHi1ponnep DDA
2 ? PB2 no 3aNUCaHHO B HETC MPOrpaMMe.
& Mos| 5 PBs Auoasr VD1, VD2 HeoBxogwmel Ans
o MISC PB4 ymeHsweHna ao 3...3,6 B Hanpsxewxna
£ sck 19/ pgs VD1, VD2
& RST il KN5226 NUTAHUS MAKPOKOHTPONNEPE, 8 3HAYNT, U
g Vee o _ 9 xq X2 - ypoBHel Ha nuHuax D+ n D- wHrepgenca
£ oND<—t 20 201 12 Mry 20 HSE.
| U | Detanu MpreMHUKa CMOHTHPOBAHL! Ha
*—i [ iz 1 OCAHOCTOPOHHEN NENaTHON NnaTe, nlobpa-
K BB, 8, 22 DD1 ) XEHHOU Ha pue. 2. Oxa paccHutana Ha
P 1 NPUMEHEHVE PE3MCTOROB W KOHAEHCATO-
s POB (KpOME OKCUAHBIX} TUnopasmepa 0805
KaK yTBEPHKAAT paspabaTiumkyl, ¢ nbeim
NAY. JocTaTtouHe NOAKMOHNUTE OBbIMHBIN
moayne UK npuemunka k. COM-noprty
KOMMNBKOTEPA. 3areM, npasga, NpUaeTcs :6 R2°R1° ‘[jpjsm 3 2
YCT@HOBUTL ClleunanmavpoBadHoe Npo- ee o HEEREE ‘o a ?
rpammHoe obecneyermue M AONro Ha- o s RIE 14: B
- - ' 4 o a -— Q
cTpauveats erQ. MNnaton 3a NPOCTOTY CTa- : e plemosi{ 2 o ¢ zan
HET BO3MOXHOCTb YNPARNATL OTPAHUYEH- o 7 e Blemiso| " o N
HbIM KPYrOM NPUAGXKEHWIA, MPU4EM aarne- o cg © B=SCK ° o ?
KO HE BCerpa v He Sce KomaHwab OyayT wm om o BB o B~V o o
AEKOAUPOBaHbI §e30LLMBONHD. Om “m o ° e °op1° VDA
B nnare yHUBEPCaNbHOCTH 1aeanbHoe o,m ° Ry °© ° o c4a
YCTPOICTBO YNPABNEHUS KOMIBIOTENOM — o ™ o BR o e R
knasmatypa, paboralowas non NKSHMY ° . oREC o ¥
OnepaliMoRHHIMU CUCTEMaMK Be3 Kakux- °mo#E o ° U c3
nbo QONOSHUTENbHBIX ApaneepoB. B ° YmoR5 o o o g—_‘
nogaenRaoer GONbLIMHCTBE NPOrpamMm N - ) ° 028 1o
NPeAYCMOTREH) YNPABAEHVE € MOMOLLBIO amooe R8T 20 o1 VD2
“ropsumx Knasuw”, a echvt 3T0ro HegocTa- R o o 30 o4
TOYHO, TO CyllecTByeT G0NbLOE YUCNO o o oy ©
CNELMANU3UPOBAHHBIX NPOrPaMM, NO3R0-
NAKLWKWX CO30ARATE KNABMATYPHBIE MaK-
POKOMaHAI. Puc. 2




AR NOBEPXHOCTHOrO MoHTaxa. [naty
NOMELLZIOT B KOPNYC NOAXOASLLEro pas-
MEPE C OTBEPCTUSMW ana goctyna WK
nanyserun Kk moaynie B1, ana tonkarens
kHonk SB1, gna ceetogmana HL1 v gis
NOAKNIYEHWSA K pasbemMy X1 cTaHaapTHOro
USB-katens. Npn HeobBXxOaMMOCTH MOXHO
YCTAHOBWTL HA OLHOW M3 CTEHOK kopnyca
MUHMETIOPHBIA PASBEEM ANA NOAKNONEHWA
NPOrPaMMaTopa K MUKROKGHTPONNEPY.

B nporpammHyis NnamsTb MUKPOKOHT-
ponnepa Acnxubl OblTe 3aNUCAHE! KOZE
M3 NpunaraeMoro K crtaree ¢avina
usb_rc5.hex. KoHpUrypaura MUKPOKOHT-
ponnepa AonNxHa 6T cheaytowen (0 —
Aueika 3anporpammuyposaHa, 1 — He
zanporpamMmupoeana): SELFPRGEN=1,
RSTDISBL=1, DWEN=1, SPIEN=0,
WDTON=1, EESAVE=1, BODLEVEL2=1,
BODLEVEL1=0, BODLEVELO=1, CKDIV8=1,
CKOUT=1, SUT1=1, SUT0=1, CKSEL3=1,
CKSEL2=1, CKSEL1=1, CKSELO=1. MNom-
HUTE, MTO HENPABWALHOE COCTOAHWE He-
KOTOPEIX KOHQUIypauMOHHBIX AYeeK MO-
XET MNONHOCTBIO HAPYLWWUTL PaBoTy MUKPO-
KOHTpONnepa.

MNocne nogkNNEHUs YCTPOWCTBA K
cBohoaHOMY pasbemy USB komnbioTepa
onepauuoHHas cuctema Windows ono-
3HAET €rQo W YOUTAHOBUAT HEOBXOauMbIA
apaineep. Yepes HecKONbKO CEKYHM B OKHEe
aucneTyepa yeTponcTe MOxHO ByaeT yeu-
neTb USB HID ycTpeitcTeo "Remote key-
board".

Ecnu 310rc He Npou3onaceT, B Nepeyio
QuUEpEAR HYXHO YDeauTeesa, 410 B Onepa-
UMORHOW CUCTEME KOMRLIOTEPa BO3MOX-
HOCTE paboTel ¢ USB knaeuatypoin npeay-
CMOTPeHa. [INA 3TOro AOCTATOHRHO X078 Ok
BPEMEHHO NOOKMNOYUTE K HEMY COLIMHYIO
KnaBWaTypy ¢ uHtepdericom USB 1 npo-
BEPUTH €€ paboTOCMOCOBHOCTDb.

Tenepk MOXHO HAa4aTe HACTPOIKY CHUC-
Temul [1Y. Ang 31010 HyxHO 13 padowero
peXVUMa NPUeMHKA, KOTOPRLIM aBTOMATH-
HECKW YCTAHABNAMBAETCA NOCNE NOAKAD-
YEHUS Er0 K KOMNBLKTEPY, Nepedtn B
pEXUM HACTPOMKM W KOHTRONA. Aenarot
3TO KPATKOBPEMEHHbIM HAXATUEM Ha KHOM-
Ky SB1, Npu 3T0OM BKNICHUTCA CBETOAMOA
HL1. Ha komnbioTepe cnepyer 3anyCtutb
NGO TEKCTOBLIM PEAAKTOR, HanpuMep
“BRnOKHOT”, BKNIOUYATEL AHMWACKYIO pac-
KNagky Knaevatyps! W HaxXaTe HA Kakyto-
nubo kvonky FAY. Ecnu nyner paboraer B
crarpapte RC-5, B okHe pepakTopa GyaeT
HANEYATAHO NPUMEPHO CAe Ay LLEe:

002a=

flepeeie Age (WECTHIAUATEPUHHBIE
undpbl 3TOrO0 COOBWEHUMA — HOMEP
CUCTEMB, KOTOPOW aapecoBaHd KOMaHaa
nynesTa, OH MOXET HAXOAMTECA B Npegenax
$00—%1F. Creayouwe ase undpbl — Koa,
HaxaTtott kHonkv MAY ($300—8$7F). Tak
MOXHO onpegennte KOogbl BCEX KHOMOK
nyneTa, HOMEP CUCTEMbl B KOMaHaax
NYALTOR, NPEAHASHAMEHHBIX ANS yNpasne-
HUS OfIHUM YCTDOWCTBOM (Hanpumep,
TENesVaCPoM), 0OLIMHO HE M3MEHAETCH.
Ecnv npu MHOIOKPaTHOM HaXaTuu Ha
QAHY WU TY XE KHOMKY TEKCT B OKHE peaak-
10pa OCTATCH MPEXHUM, IHAYMT, KOMAH-
Abl YCTOMSVBO AEKOOUPYIOTCA U MOXHO
nepexoavTe K NPOrpaMMUpOBaHNIC COOT-
BETCTBUS KHONOK W KNABWLL.

3anycas Ha nucTe Bymarn Koasl BCEX
KHONOK NyNeTa, cnenyet onpeaenuTues,
kakan GyHKUMR ByaeT NPUCBOEHA KaXA0n
13 wBux. Llenecoo®pa3Ho 4actb KHOMOK
HACTPOUTL HA WMWUTALWMID CUCTEMHbIX
“ropaqux Knaeuw”. WX NOMHe! CNWCOK
Ansg Windows XP MOXHO HAWTK, NPOMas No
nytn: “Myck—CpnpaBka v nogaepx-
ka->HacrTpoiika koMneiTEpa—Knasma-
Typa » Melb—00LWE CBEAEHUA O cove-
TaHuax knaeuw Windows”. Hawbonee
HYXHbI, H2 MO B3rnsif, Creaylwme:

WIN — Boidears mento “Tlyck”;

MEHIO — BbI38aTb KOHTEKCTHOE MEHKD;

WIN+D — cBepHyYTbL BCE OKHE;

Alt+F4 — 33KpbiTh 8KTUBHOE OKHO;

Alt+Esc — nepekniodeHre Mexay 3any-
LUEHHBIMKW NPUIOXEHUAMU;

Alt+NpoBen — BbIZBATL CUCTEMHOE
MEHO aKTUBHOIO OKHA.

B cnpasoyHOn UHpOpMaUmk, BCTPOEH=-
HO B KOHEKPETHOE NPUAOXEHUE, BCErga
MOXHO HAWTKU CAWCOK €rc "ropsymx kna-
BULL". BO MHOTMX €Ry4aax WX MOXRO Ha-
3HAYUTE CAMDCTOATENLHD. Hanpumep,
ANA yNpaBneHusi NonynsipHbivM nneepom
PowerDVD UCnonbaydTCA cheayliowve
OCHOBHBIC KNABULLU!

Ctr+0O — oTkpbITe (pann;

S — crTon;

MNpo6Gen — nayaa;

P — nepentu Kk npeasiayLen 3anucu,;

N — nepeiTn kK cnenyiower aanvcu,

Z — BKMOUUTE NOAHOIKPAHHBIA PEXUM;

B — repemoTaTtk YCKOPEHHO HA3aa,;

F — nepemotarb yCkOpeHHO Bnepen;

+ — YBENMHWTE TPOMKOCTE:

— — YMEHBLUNTb IPOMKOCTb.

Kpome TOro, Heobxogaumbl KA@BMLLW
Enter, Esc, Tab, PageUp, PageDown n kna-
EMLIW YNPABAEHUS KYPCOPOM.

MOXHO HazHauvTh KOMOWHauMKU xna-
BMLI LUTA 3ANYCKA NPWIOKEHWH, SPALIKK
KOTOPRBIX HAXOARTCA Ha pabouem ctone.
[na 310rC Cneflyet HaBecTW Kypcop Ha
APILIK, HAXATh H2 NPABYIC KHOMNKY MbilUA W
8 BHINASWEM MEHID BbOparb NyHKT
“CeoncTea”. 3arem, nNocTasmsB Kypcop 8
none "BeICTPpHIt BLIZOB® Ha BKNAgke
"Apnbik”, HeoOHXx0AMMO BuIGPATE U HAXATh
KnaBvWy Ha knaeuatype. lNocne atoro
3aNYCKaTb 3TO APWNOXEHNE MOXHO KOM-
GuvHauven suaa Clri+Al+knasnwa.

B ofwemMm, caMoe rmapHoe — onpege-
JUTBCH, VIS YErQ HYXXHO OUCTaHUMOHHOE
ynpaeneHune, n Beibpatk, Kakyio GOYHKUMIO
GYAEeT BbINOAHATE KAXKOAA KHOMKA NyNLTAa.
Caenas 370, MOXHO roTesuTh hain ¢
nAadopmMauuvert ond 3dancun 8 EEPROM
MUKPOKOHTRONNEPA NRUCKMHNKA,

Ero vynesow 1 nepsblid 6aiTel HE MC-
NONE3YIOTCH, B HUX MOXHO IanucaTtb
MmobByIo nHpoPMAUMID, HaNpUMEP, HoMep
Bepcuvn. BaiTel Co BTOPOro NoO CeAbMOR
MPEAHA3IHANEHD /I XPAHEHUA HOMEPOB
cucTem. MNpuemHuk SyneT pearnpoBare Ha
nodoin HOMEP K3 3TOra cnucka. Yum-
TBIBAS, YTO HOMED CUCTEMBI OBBIMKHO DAN-
HAKOB ANA BCEX KHONOK NYALTa, AOCTATOM -
HO 3aNUCAaTE €rc TOALKO BO BTOPOKN Hant, a
ocTanbHule NATE OCTaBMTE He3anporpam-
MUPOBAHHBIMW, T. €. COAEPXALMMI KOAB!
$FF

HauuHas ¢ Bocemoro 6avita, aanucel-
BalOT MHPOPMAUMIC 0 kHorkax INAY n nmn-
TUPYEMbIX MMM Knasuiax. Kax ol kHonke
MOXET COQTBETCTBOBATL OT OAHOW 1O
WEeCTV OAHOBPEMEHHO HAXaTbix OCHOB-
HEIX KNaBULL 1 S0 BOCEMU MOAUPULIMPYIC-
Lmx (npassie v nesolie knasvuwm Shift, Ctrl,
Alt, Win). 3aseplaer CnUcok NPUIHAK
KOHUZ KOMaHAb — BainT $FF

B kauecTee npumepa B Tabnuue npu-
BeneH dparMenT ¢aiina gns 3arpyaku B
EEPROM, HanuCarHuA Ha A3bIke accemb-
nepa. Itomy dainy HYxHO NaTe UMK C
paclvpeHen .asm n NpentpasnBaTh ero
B dann .eep C nomMowby accembnepa,
Hanpumep, AVRASM 13 naketa AVRStudio.
MocrnepHss BEpCHSA 3TOro Naketa scerga

.eseg ; CermeHT EEPROM
.org %00 ; HaYanbHHA appec
.db 300,301 3 BEPCUA
.db 300,3FF ,8FF,$FF,3FF,5FF ; cucTesa 00
org 308
dh $24 KHOMKA POWER nynbTa

.db $E2,33D, $FF Leftalt+Fd - 3aKpuTb OKHO
$15 ; KHOMKZ MUTE nynbTa

.db
.db $E£0,%12,3FF ; LeftCntrl+0 - oTkpuTL damnn

W T.A. ANA BCEX KHONOK nyneya,

Esc F1|F2 | F3 | F4 F5 | F6 | F7 | F8 FS [F10{F11|F12 prinl 1§08 Pause
$29 $3A | $3B | $3C | $3D $3E | $3F | $40 | 44 $42 | $43 { 544 | 845 846 | $47 | $48 o o) =
~T1J2[3[a]s5[6]7[8[SJo[-[=0]"Te] [nmeftome]re] Mgl / T T-
$35 | $1E | $1F | $20 | $21 | $22 | $23 | $24 | $25 | 526 | $27 | 82D | $2E| $31 | $3A $49 | $4A [ $4B $53 | $54 | $55 | $56
Tab | Q| W|E|R]|T|IY|J]U]L]J]O]PILI 1 Nelete] End | Fage 7181 ¢
$2B [ $714 | $1A | $08 | $15] $17 | $1C| $18 | $O0C | $12 | $13 | $2F | $30 | Enter $4C [$4D [$4E | | $5F | $80 | 61| +
e [als|o|Flo|H][S}K]L] " $28 4516|857
$39 $04 | 816 | $07 | $09 | 30A | $0B } $0D | $SOE | $OF | $33 | $34 $5C [ $5D | $5E
Shift Z X C Vv B N M < > ? Shift 1 1 2 3
$E1 $iD|$18| $06 | $19 | $05 | $11 1 $10 | $36 | $37 [ $38 $E5 $52 $59 | 55A | $5B | Enter
Cirt | Wint Alt Space Alt | Win [Menu| Ctd «lvi= 0 .| $58
$E0 | SE3 | $E2 $2C SEG|$E7 | $65 | $E4 $50 | $51 | $4F $62 $63
Puc. 3
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Bonpocht

PAOMO Ne 10, 2009

nocTynHa Ha <http:// www.atmel.com>.

Koaw knauw USB  knaBuatypbl
nmernTea B fokymente "HID Usage Tables
10/28/2004 Version 1.12", KOTORBIA MOX-
HG Hantu Ka cante <http://www.
usb.org>. OHn xe npuseseHs! Ha puc. 3.
OBpatnte BHUMAHWE, 4TO 3TK KOOBl HE
umeoT Huaero oduwerc ¢ ASCIl kogamun
6yKB M CUMBONOB, HANWCAHHBLIX HA KJ1aBK-
wiax.

Mocne Toro kak koAbl U3 NOAreToBREeH~
Hore canna .eep OyAyT 3anvcaHbl B
EEPROM mMukpOKOHTPOANEPE, NPUEMHMK
HY>XHO BHOBb NOSKNKYUTL K KOMOBOTEOY
W NEPEeBECTH B PEXWM HACTPOMKN 1 KOHT -

pansa. B okHe TEXCTORDIO PeakTopa Koab!
MPYHATEIX KOMaHA ByaAyT CONPOBOXAATL-
CA KOAaMU MMUTUDYEMBIX UMK KOMBUHA -
umn kKnasuvw. Hanpwuwep, ecnv B EEPROM
3aMUCaH pann n3 pacCMOTPEHHOIO BoILLE
npuMepa, TO NP1 HAXatuKt Ha kHonky MNAY
"POWER" 6ypet BHBEACHO

002a=e2 3d
A apy HaxaTum Ha kHonky "MUTE”

(015=e0t 12

Ha 3ToM HacTpoka 2akoHYeHa. Y1o0u!
NepeBecT NPUEMIVK B pabounil pexmnm,

Ewe pa3 o npoeepke HEX-¢dannor

n. BBICOYAHCKWIA, r. Puibhuya, Monpasus

fMMposepxe HEX-pannos, B TOM YnCIe NOSYyHEeHHBIX CKannpoBanin-
EM PacnevaroK unu HabpauwHsix BpyYHYIO, Obifla MOCBRILEHa CTaThs
A. Bonroro "Kak npoeepurs HEX-daiin” (“Paguo”, 2003, Ne 8, ¢. 27,
28). B He# omscaxa nporpamMmMa, no3sonmowans Hantn 8 HEX-paiine
ownbxm u ycTpannTs uxX KO BBEOAA KOAOB 8 nporpammarop. Ee egunu-
CTBEHHbINA, NOXanyi, HeQOCTATOK B TOM, 4TO MHPOPMALNST O PE3Yb-
Tarax nposepKy BLIBOAWUTCH TONLKO B OKHE npegynpexaeHnyi u
coobujenuni 06 ouinbrax. Mporpamma, npegnaraemast apropom ny6-
nNKyemon HuKe craroi, Gonee ynobna 8 pabore — oHa Beigenser
1{BETOM ¥ CTPOKY, COREPXALUYIO OLWMBKY, 1 camu owubovtble Cum-
BOJibi 8 He#i. Kpome Toro, npegyCcmMoTpeno Boigenenne HseTom pPas-
nnynsix obnacrev garnnbix HEX-Qaina.

Hawﬁonee PAcNpOCTPAHEHHbI  BMA
NPEACTABACHVA NPOTPaMM ANR MUKDO-
koHTponnepoe (MK) — HEX-dopmar, paz-
patoTanHsin Gupmoin (ntel. Bece paHHbIE B
HEM NpeacTaBsieHsl 8 BUOE CTRXIK TEeKCTa B
ASCIlI-koauposexe. 310 NO3BONKET BROAWUTE
UNK PEAAKTUPOBATE KOAbI B NIOOOM TEKCTO-
80M peaakTope. Ho npy ucnons3oraHun
HE CNeuMann3vpoBaHHOIO TEKCTOBOMO
penakTopa, Hanpumep "BNoxkHoTa", MOXHO
NErKD JONycinis Owmnbky, Npocro HaxXae
HE HA TY KHOMKY HA KNABUaTYpRE, U B UTOre
YCTROWCTeN, A8 KOTOROra Npeg-
Ha3HadeHa nporpamma, Hyaer
DBﬁOTaTb HE TaK, KaK 3aQymMaHO,
nin BoOBLWE HE Nouact npuada-
KOB XM3HW. ECnm uckate ownbky,
CBEPSist BBEAEHHLIE A3HHBIE C
OPUrMHANOM, YO Ha ee NOUCK

I'Ipep,naraeMaq BHUMAHWK) YUTATENEN
nporpamma Hex Test nuuleHa 3T10ro
HEROCTATKA — QKA BHOENAeT HEJONYCTH-
MBIE CUMBO/bI B CTPOKE KPECHBIM LIBETOM.
BHEWHWIA BuL €€ MasHOre OKHa C
HECKONLKUMK  3arpyxkeHHummn dainamu
nokazaH Ha pue. 1. Mporpamma npen-
CTARNAET CODOR TEKCTOBHI PEAAKTOp ©
BO3MOXHOCTHtO NOACBETKW CUHTAKCUCE.
OKra okpawwvBaeT paznvuHbeie oBnactu
AAHHBIX B Pa3Hble UBeTa. HauuHawlice
CTPOKY ABOETOMWE — B CBETNO-CUHMIA,

Oxin Mpaexa Crpapxa

HYXHO HaxaTb HA ero kHonky SB1 wan
OTKMIOHUTL MPWEMHUK CT KOMNbLloTepa W
Yyepes HEeCKOJbKQ CeKyHO NOAKNINUTE
3anoBo. CeeTognon HL1 B paboyem pexu-
M& BBIKNOYEH, HO BCNLIXMBAET B8 MOMEHT
npUema koOMarkabl. Tenepb MOXKO ynpas-
NATE NPWAOKEHUAMI ANCTAHUNOHHO.

Ot peaaxkumn. (porpamMma MPKPOKOHT-
POSINEPA NPUCMIKE ¥ NPOEKT eI'G NEYATHON
arat 8 hopmare Sprnt Layout 5.0 saxoasrcst
Ha Hawem FTP-cepsepe no aapecy <fip://
ftp.radio.ru/pub/2009/10/usb_rcS.zip>.

Peparrop — A. Honruia, rpaguka — A. Qonrwix

3HaueHUMe Yncna BainT — B KOPUYHEBLIN,
Ha4anbHbIN aapec OaHHbIX — B OpaHxe-
BbitA, TWN AQHHBLIX — B 3€NEHLIA, CaMKU DaH-
HBIE — B CUHWI, 3 3aBEPLIAILLYI0 CTPOKY
KOHTPONBHYIO CYMMY — B PO30BLIR. 3TV
LBETa MOXHO M3MEHWTb B HACTROMKEX
nparpamMmmel, BEIOpae Xenaembie.
lMNporpaMmma nNpoBEpseT BBOAUMBIE
DaHHBE B PEXNME pEeanbHOro BPEMEHU.
Mpu 6BHAPYXKEHU HETONBOCTH (POH CTPO-
KW OKPaLUMBALTCS B CBETNO-KPACHBINA uBeT
1 Nepesn, Ha4anom CTPOKU NOABNALTCA
KRACHOI! KRYXOK — wmapkep owwnbrn.
ECnv Ha HEro HABECTY yKalaTens Mellliv 1
LWENKHYTh NEBOM KHOMKON, TO MOSBUTCH
BCNALIBAIOWEE OKHO C CcoofieHueMm o
Buae owmbku (pue. 2). K coxanenmo,
noka BCA CTPOKA tig BBCLACHA 40 KOHLUA,
TOYHO ONPEAENUTL HANWNME WAK OTCYT-
CTRUE HEKOTOPBLIX OLMBOK HEBOIMOXHO.
Ans Toro 4tabsl CpasuUTeECA C 3101 3aaa-
yer 063 YCROXHEHUS NPOrPamMmMel, NPELy-
CMOTPEHE BO3MOXHOCTE  ONOKUPOBKU
coobweHnin 06 ownbkax, korga 1eKcTo-
BHIA KYPCOPR HAXOOWUTCH B KOHLE CTPOKWN,
NIPUYEM UCKIOHAIOTCH TONLKC TE U3 HUX, B
KOTORBIX COAEPXUTCA WHdDOpMauums O
HETOYHOCTAX, 06 0AHO3HAYHOM HanUuUK
UNY OTCYTCTBUM KOTOPbIX MOXHO Y3HATH
rIOC/1E BBOAA BCERU CTPOKU. 3TO HE CKa3bl-
BAETCS HA KAYecTBe noucka norpell-
HOCTE!W, HO NOIRONAET MROEXATE MHOXE-
cTBa CoObBWEHWH O HE Cylue-
5|7 CTBYIOWMX HA CaMOM nene
="~ pwwubkax. Bknoyaerca u oT1-
Knwyaercss  6nokupoBka C

DY dXx €00 oo P

TERMOHEX  DINAMIND HEX | 1.hex | TEST_LCDHEX!

NOMOUWRID NYyHKTa "CKpBIBETE
OLWMBKK” KOHTEKCTHOIO MEHIO,
KoTopbii paboTaer B pexume
CHETHOrO rpuirepa (oauH wen-

MOXET YATW HE MEHBLUE BPEMEHW
W CUAN, €M Ha BBOAO CamMOIn npO-
rpammu, 0coGerHo npy 6onl-
WOM pasmepe nocnefiHel. Ko-
HEeNHO, MPOorpaMMHoe obecnede-
HUE NPOrpaMmaTopos Npw 3a-
rpyske ¢avina moxet olHapy-
KNT OONLWWHCTEBO DWMOOK, HO
NPw 3TOM 0OBINHO AW COOALLA-
€TCa 0 HWX, a NoApodHas Hdop-
MaLMRA O NPUHKMHE 1 MECTONONO-
XeHWUW B (aine OTCYTCTBYET.
BOamoOXH? BLIXOY M3 NON0-
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HOK BKMIOYAET €ro, a Apyron —
BuIKNtO42ET). MpuaHaK BKIKOHEH-
HOM HROKUMPOBKW — Hanu4ne
ranoyku {puc. 3).

ANropyuTM BHISBNEHWUA OLUW-
HOK B pexmnme peansHoro Bpe-
MeHu obpabaThiBaeT TONLKO
TERYLLUYID CTROKY, Ha KOTOPOA
HAaXOAWTCH TEKCTOBLIN KypTaop.
3710 3HAYMT, UTO MPOUTPaMMa
» | HVIK8K He cpearwpyet, ecom
<] CAy4alHO NponNycTUTb CTPOKY

HEHWE — UCNONB3OBAHUE Cne- 1:10
UMANNANPROBAHHON NPOrPaMMB,

Jaxnagka: 2 DAPICI84l Aramupckan HHamcaumra\DINAM

WU BBECTM DAHY W Ty Xe
HECKONbKO pal. [Ans Haxoxae-

Hanpumep, onucanHon B [1],
KOTOpas NO3BONAET OOHapYXUTh
nopasnsirowee  HONbLUMHCTBO
owmbBok. K COXaneHuo, npm

Puc. 1

21 @ :1001300055n19601 97019801 3C018D01AS0LAGOLLS
MHOMMX NOCTOUHCTBax Y HER €CTh 22 & CTPDKE eCTb K E&UﬂyCTl‘thll"i Clmsnn ! FI 20BOBEER

O0AWVH HEQOCTATOK — HENPABUAbL- 23
HBIE J3HHBIE 8 CTPOKE C OWWOKOH
HWKaK HE BRI UENATCR.

TIUUI S UUUCF ULUUSUCFUBUS Lo EcBoF Us 5 L 30830084

Puc. 2

HWMA NOAOOHBIX MOrPEeLUHOCTeN
CNYXU1 VHCYPYMEHT, Bbl3biBae-

Boraenmre ece  Chri+d
Cxp BaTe cumbKm
Puc. 3




MEIl C NOMOLWBIO NyHKTE “TIoMcK owmnbox”
merie "Qainn”. MNpyn 3TOM OTKPbIBAETCH
OKHO (pUC. 4), B KOTOPOM HYXHO B6IBpaTE
TUMB APOBEPOK W HaxaTb HA KHONKY
"Mouck”™. Ecnu otmeTuth nywkt “Ma-
CTROYHAA NPOBEPKA”, TO BHITIONHAETCRA
TaKOW ke NOUCK OwnboK, Kak Npu Npoeep-
KE CTPOKU B PEXUME PEANBHOIO BPEMEHN.

"Monck nponywenbbix CTPoK” MO3Bo-
nAeT BLABUTL NPOMNYLLEHHBE WAWN CTOA-
ILIUEe HE Ha MECTEe CTPOKW. ANropute
NOMCKa OCHOBAH HAa TOM, YTO y KaXO0n
cheayowe CTpokn aapec BONXeH BbiTb
Sonblue Npeabioyeid Ha 1...16 no3nuui.
3710 J0BDALHO MPOCTOM ANTOPUTM, KU OH

0133
[¥] Nocrpoynan npopepxa
[¥] Nomex nponumesr o crpox
[ Nowex: nosropssounikea etpek
Texyuise neticTEMe:
( ) T
Hamperee oundku
1
Puc. 4

Pasrbie HacTpouku

HMIO OTKPHBAETCA pasgen “"PasHkoe”.
30ECh MOXHO PA3pPeELInTh 3anyck TONbKO
CAHOW KONUU NPOrpammbl, MTO OYEHb
yoOBHO, €CRKM OTMEYEH NyHKT "“Accoura-
s HEX-gainoe”. MNpu wenyke na He-
ckonekum aiinam ¢ pacluuperHmnem .HEX
BCe OHWM OynQyT OTKPBITBI H2 pa3HuX 3a-
Knagkax oOfgHOrQ OKHa nporpammel. B
obnacTi "MeHIo™ MOXHO BbiGpaTe Xenae-
MBIl CTUNb MeHW. Ecnn Heoebxoaumo
COXPaHUTL TEKYLLIME HACTROVKY NPorpam-
mMbl (HANpUMER, Y4TGB MCNONBI0BATE WX
Ha APYyroM KOMNLIOTEPE) MW 3arpy3nTh
PaHee COXPaHeHHBIg, 3TO MOXHO cAenare
C NOMOLLBIC KHONOK 13 cBnacTv "UMmnop1/
AKCNOPT HACTROEK". Tam Xe& MOXHO COpo-
CUTB TEKYLLINE HACTPOMKMI.

B paspene "Pepaxktop” Haxoaatcs
HACTPOWKN, BAWMAOME Ha OTODpaXeHwe
TekcTa. lMpu HeobxOAUMOTTU MOXHO
ebiBpaTh APYTron WPKGDT, HO XenaTeNbHo,
4TOOkE! OH 661N MOHOLUMPVHHBIM (8CE CUM-
B0Nb) OR/MHAKOBOW WWPKMHLL), 3TO obner-
yut paboty ¢ daiinom. Ecav esigenate
LUBETOM Y4aCTKN AAHHBIX HE HYXHO, Cre-
OYeT CHATb QTMETKY C NyHKTa "Belgenate
LUBETOM paanuyHbie obnacin HEX".

B pasnene "HEX" MoXHO 3ap0aTte pop-
MaT CNOBA BAHHBIX. IENO B TOM, HTO HEKO-
Topble MK ucnoneayiot He 16 6ut undop-
MaLWOHHOIC CNOBA, 2 TONbKO 14 unu aaxe
MeHbLIE. B TaKom Cnyuae HyXHO yCTaHO-
BUTh Gopmart ganHeix “3FFF”. Ecnu xe MK
vcnonwayet Bce 16 But, cnegyet oTme-
T™Tb nyHKT “FFFF". NynkT "CkpbiBate
QLWMBKU NpU pPeaakTUpOBaHUU CTPOKK'”

aybnupyer anano-
] (A4HBIM M3 KOHTEKC-
" THOro MEHIO PEenaK-

Topa {cm. puc. 3).

Paaroe
- Pegaxtop TOBKO DAMH IKASMIAEIP NPOF paMMB) rm%r;gce;;&;%l 6?]'?[2-
¢ Meema FlAccowseun HEX 9sme Ha B cpene Pure
HEX Merec Basic. Ona He Tpeby-
| P ™ eT YCTaHOBKW W 3a-
Crumbmotio | Opuc 2008 v, nyckaeTca ¢ nioboro
[#] Anaren B verso Hocutens uHgopMa-
uvn. Ee pabora Gu-
na NpOBEPEHa B One-
PAUMOHHBIX  CUCTE-
Hisropr/a+EriopT HacTRoSK max WindowsXP n
{ Coxpariime l [ SmJ [ﬂo YMOMNAIC ] Windows 7. B kaue-
CTBE Creunannsm-
POBAHHOIO TEKCTO-
BOrO  pegakTopa,
NOAAEPXMBAIOLIETD
B NOACRETKY CHMHTAK-
[ ox ][ % Omvese| | Mpaessms | CMCa, MCNONL30BaHa
AnHamuyeckan 6uo-
nMoTeKa  neanpo-
Puc. 5 rpamm  Scintilla.dli
[2].
uHoraa onmbaeTes, Tak kak B HEX-¢galine
BbIBAKOT CNELMANbHO BBEAEHHHE PA3PLIBLI NUTEPATYPA

anpecos, 4T00el YMEHBWNTE Bro Pasmep
NYTEM MCKTIONEHNA HEKOTOPLIX JdHHBIX, HE
HECYWMX NONE3HOM UHPOPMaLMK. Tak 4TC
K PE3yNbTaTy NPOBEPKM HYXXHO OTHOCUTBLCA
He Kak Kk owmnbke, a kaK K npeaynpexae-
HUKO. Akmueaums nyHkTa “MoOMcK NOBTO-
PAIWMXCA CTPOK” NO3BONRET NPOBEPUTE
BECb TEKCT Ha HANWMYWE CTROK C OANHEKO-
BbIM 24PSCOM AaHHBIX. 3anycKaeTch Npo-
BEPKA HAXATMEM H3 AKPAHHYIO) KHOMKY
“MMowmck™, pe3ynbTaT OToBpaxaeTcs B none
“"HanperAHbie owmnbkn®.

Jns HaCTPOUKKY NPOrpaMMbl B MEHIO
"Qain” BulBUpADT NYHKT "HacTpoiiki™. B
NOABUMBLIEMCA OKHE (pPWUC. 8) N0 ymonya-

1. Aonruia A. Kak npoeepute HEX-dain. —
Paawno, 2003, Ne 8, ¢. 27, 28.

2. Scintilla and SciTE. — <http://www.
seintila.org/>.

i

Or penaxuymw. Nporpammva Hex_Test.exe
¥ YNoMaHYTan B cTatee Gubanorexa noanpo-
rpamm Scintifla.dif naxoarres Ha Hawem FTP-
cepeepe no agpecy <fp://fp.radio.ru/

L pub/2009/10/hex_test.zip>.

( OBMEH OnbiTOM )

OpnHoBuOparop
Ha KP142EH19A

8. TPHUYKO, r. Kpacnogap

peanarac euie OAWH  BapWaHT

onHeBnGpaTopa — YCTPONWCTBA,
NPENHA3HAYEHHOIO ANA (EHEPWUPORA-
HUa QAWUHOYHBIX NPSMOYIrOfbHbIX

MMNYNBCO8 3aRaHHOW ANUTENBHOCTW W
AMNNUTYABI B OTBET HA KOPOTKKWMA 3anycC-
KawWnid nvnynec. 3IT0T ogHoBMGpa-
TOP, CXEMA KOTOPOro uiobpaxeHa Ha
PUCYHKE, 3aMyCcKaeTCs HapacTatuinmm
nepenagoM uMnyneca. OH coBpaH Ha
mMukpocxeme KP142EH19A, cnyxawen
B QO3HHOM cnyydyae KOoMNapaTopoMm
HaNpsxXedus .

3anyex

C1 "‘ A
& h, JKT361

DA1 KP142EH19A

3anyckawmin MMNynec noctynaer
HA YNPaBRAKWLMA BXO4 MWUKPOCXEMbl
depes gnddOepeHuUpyIioWyi0  uenb
R1C1 Monoxutenskyy  oBpaThy
CE53b, HEOOXOAVMYIO AN% NaBUHOOO-
PA3HOre PasBUTUSA MNpoOuecca nepe-
KNIoYEHNA, OBECNEeYUBaINT UHBEPTUPYIO-
LW YCUNUTENe HA TpanaucTope VIl un
uenb R3C2. Awoaw VD1 u VD2 npe-
OOTBRZLWAKT HexXenaTesbHble OTpULE-
1efIbHBIE  BBIOPOCHI  HANPAXEHUS Ha
YNPAEASKWEeM  BX0OE MUKPOCXEMbI.
ANUTENbHOCTL  FEHEPUPYEMOrC  WM-
nynbca W pasHas el MpPoACIXWUTEnNb-
HOCTb CBEMEHVS ceetogvona HL1 3asu-
CAT OT conpoTHEneHus pesuctopa R1
{npv R1>>R3) 1 emMkOCTU KOHABHCATOPA
C2. Npu yxalzaHiiLix 11a CxemMe HOoMMHa-
Nax 3TUX 3NEMEHTOB QHa CocTasnaeT
okono 10 c. Habnonaerca 3asUCUMDCTH
ANUTENBHOCTHU UMNYALCA OT Hanpaxe-
HUA NUTAHURA, NO3TOMY ero Heobxoaumo
CcTabynnsnpoBaTh.

{Ipy BKNICHEHWI VI BHIKNIOYEHUKU NNTA-
HUA ONUCAHHBIK CAHOBUOPATOPR UMNYNb-
ca He reHepupyeT. OOHaAKC ydTUTe, HTO
A0 OKOHYEHWUS TEeHERUPYEMOrO MMNynb-
€a HOBbLIE UMAYALCHI 3anNycKa nonasaTh
Ha HETQ HE Crneayer.

Takon cgHoBrOparop Moxer Hob ©
YCNEexXoM MPVMCHCH B PENe BPEMEHW,
YCTPOWNCTBAX UHAVKALWK HAMUYNR WM-
NynbCcOB, CUrHann3auuy U B APYrux
YCTPONCTRAX ABTOMATUKM.

Penaxrop — B. @p0/108, CKDUHLIOTH — ABTORE

Fepakrop — A, Aonrud, rpagpwvxa — A, Qonrwid
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OBMEH ONbITOM

Cnoco® peMOHTA y3/1a NOLACBETKMU
3KpaHa HekoTopbiX TFT moruTopoOB
v naHenem HoOyToykoB

M. ChITHHUK, r. XapekoB, YxkpayHa

r‘ OCNe HECKONBKWX NET 3KCNAyarauun
coBpemerHbix TFT MOHUTOpOB 1 na-
Hesien HOYTOYKOB C AWArOHANLID 3KPaHa
15...19" NIOMUHECUEHTHBIE NaMnsl ero
NOACBETKM TEPHIOT CBOKY MNEpPBOHAYANb-
HYI0 SPKOCTb, @ NOTRebnsemblid MK TOK
YMEHbLLAETCA. BHEWHWE NpW3HaKy Npa-
OneMbel — HecTabuneHas APKOCTe flog-
CBETKWU, €2 MEPLAHWE WAW NONKOE OT-
KNIDYEHWE (Cpady Nocne BKNOYEHUR UK B
npouecce padoTw).

MNpUCcTynas K peMoHTY, HeoBXoaumMo,
npexae Bcero, yoeavwteca B cTabunsHom
pabote Gnoka NUTAHUR MOHUTOPA (OH
HaxoAWTCK, kKak Npaewno, Ha obwelt nnare
C OCYaNbHOM 312K TPOHMKON). C NOMOWBIO
00b19t0ro ocunanorpada KoHTPOMMPYIOT

pasmax Nynbcaunii HaNPAXEHWS B Uenax
5B u 12 B. Ecnu oH npessiwaet 100 mB,
Gunbtpyiowme 1 HNOKWPOBOYHLIE KOH-
OEHCATOPB! 8 3TMX LENAX CNenyer 3ame-
HUTb. Tak xe nocTynawT, oBHapyXWe
"B3AYThie” kOHAEHCaTOpH. MHorpa atore
OniBAGT AOCTATOMHO A8 NCAHOro BOCCTa-
Hoenewusi paboTel MoHuTOpa unn XK
naHenun RoyToyKa.

Ecnu nogeeetka akpada no-npexHeMy
paboTaeT HecTabunNeHE, MOXHO NPenno-
NOXWUTE, HTO CONPOTUBAEHWE OAHOW WNn
HECKONbKWX namr BCnegCTteve CrapeHus
YBENUHUAOCE, NO3TOMY MpOTEKalWwuh
Yepez HUX TOK YMEHBLUWNCH A0 npegena,
HWXE KOTOPOr0 KOHTpOMNep nogaceevtku
pPaboTaTh HOPMENsHD YXE HE MOXET.

Y1obel Onpeaennts, kakas W3 naMmn
"BUHOBHA" B NPON30WEAWEN, NOAKAKYA-
€M NooYepesHO NapaniefibHO KaXI0W M3
HUX KEPAMUYECKME KOHOEHCATOPB €M-
kocteio 100...1000 ndd ra Hanpsxedue
1500...2000 B (Hanpsxenwe Ha namne
gocTturaet 600 B npu vacvotre 50 klu).
KoraeHcaropbl CAyxar Ana KOHTRONNepa
LONONHUTENLHOM HArPYy3kon, YT0 B H0Nb-
WWHCTBE CNYYaeB BOCCTAHABNMBAET ero
HOPMANbHYIO paboTy.

K coxaneHu, KOHCTRpykuust 60nbLUWK-
CTBA MOHWUTOPOB TAKOBA, 4TC 3aMEHUTH
HEVCNPaBHYI0 NAaMNy NPaKTUYECKW HEBO3-
MOXHO. [MO3TOMy, BLISBUB €€, EMKOCTh
IPVUCOEAVHEHHOIC NAaPaNIeNtHO KOHOeH-
caropa noabwpaloT Nno Haubonee yCTon-
yyeol paGoTe NOACEETKW W OCTaBRNSKOT
€ro NOAKNIOYEHHBIM MOCTOAHHO.

Bbuinn cnyyan, korga No onvcaHHoOM
METOAVKE yOaBdanoCh BOCCTAHOBATL N04A-
CBETKY Aaxe Npw OTCYTCTBUM CAHOH unn
OBYX Namn, a TAKXE ROCHE 3aMERBl HEUC-
NPAaBHOFO BLICOKOBONBTHOMO TpaHcdop-
MaTOpa B MMTAKOLLEM Namnb Npeotpaso-
BaTENEe HanpaxeHvs ApyrvM Tpamcdop-
MaTOROM C HECKOMABKD OTNWHZILMMNGS
OT ONfMMaNnbHbIX NapameTpami.

Penaxrop — A. Lo

BoccTaHoBneHue padoTocnocoBHOCTHU

BEHTUNATOPOB

A. TOPSINKUH, r. Koitutbim Yenabuncxoii 0.

) KOMNbKTEPHON TEXHWKE LLIKPOKDE

) NPUMEHEHVE HAWAY TenNnooTeBOoAW C
NPUHYAUTENBHBIM OXnaxaeHnem. MoTok
OXnaxazawLlero BO3Ayxa CO30aer He-
BONLLWON BEHIMARIOP, XECTKC 3akpen-
NEHHBIA Ha TeNnnoCTeoae.

Mpw pabote BeRTUNNATOPA NROUCXOAUT
NMOCTENEHHBIA M3HOC NOAUIUNHWKDR. Co
BPEMEHEM NACTOTA BPALLEHUS Ero Kpbiib-
HaTKK HAYUMHAET CHUXATBCH, y3en wanaet
NPEW 3TOM HENPURTHBIE NOCTOPOHHUE Ly~
Mb). Yeyrybnaer uaHoc nonaganve B me-
XaHW3M AblnNn.

OcoBeHHO aTO OTHOCUTCSE K BENTUNS-
TOPAM, KPbINbYATKA KOTOPLIX BPALLAETCA B
NOAWKNHUKAX CKoAbXEeHWA. Hepeako
ONUCEHHBIA NPOLECC 33aKaHYMBEETCR OC-
YAHOBKOY BEHTW/ISITOPA, YTO, B CBOIO Q4e-
peadb, MOXET NoBMeYyL BuIXxOA U3 CTPOS OX-
RaxnaemMon MUKpocxembl. Bonee aonro-
B€YHhl BEHTUAATOPBI C NOAWMNHUKAMY
Ka4eHWs.

CkaaaHHoe BbIWe 3acTasnseT nepuo-
AMYECKn (pa3 B nonroga) npou3eoavtb
NPOPUNAKTUHECKMK OCMOTP U MUCTKY
KOMMBIOTERA. HeyaORNEeTROPUTENBHO pa-
HoTAIOWVIN BEHTUAATOP NyHLe 3aMEHUTL
HOBbIM, HO ECNN TAKOW BOIMOXHOCTU HET,
MOXHO NONLITATLCS ErQ BOCCTAHOBUTL.
3T0 MOXHO chenate B OOMAWRWUX YCNo-
Busx, 6e3 kakux-nnbo cneunannanpoBaH-
HbIX MHCTPYMEHTOB.

BenTUnsTOp AEMOHTUPYIOT M3 KOPNYCa
KOMMbIOTERAE W NPUCTYNAIOT K ero pasbop-
ke. C 3anHen HeNOABUXHOWN HYAGTU HOXOM
OTAENSAOT KPYCNYIO HAaKNeHKy, rae HaHece-
Ha rHOOPMALNS © NPOUSBORVTENE U TeX-
HUHECKUWE XaPaKTEPWCTUKK nagenma. (oga,
HEKNEWKOM PACNONOXEHO Hebonbwoe

OTBEPCTWE, B KOTOROM BUAEH TOPEL OCU
KPbiNEYaTKW. MHOFAA OHO OKa3bBaeTCA
32KPBITEIM MNAcTUKoeoN Npobkoi. ToH-
KM LWWASIOM WK LUBERHOW UIMON NPoOKyY
YOANAOT U aKKYPATHO YOANKIOT € KOHLUEA
ocn  GTOPONNACTOBYID  QUKCURYIOLLYIO
waitby. OBbMHO OHA vMeeT NOAKOBOOD-
pazaHyio GOPMY M NErke CHUMZETCS .

Noa wainbort HaxopUTCR PE3VHOBOE
YNNOTHUTENBHOE KOMBLO, KOTOROE TOXE
HYXHO CHAYh. [locne 3Torc wasnekawT
KPLIBYaTKY M3 KOPNyca BEHTUNSTORA U
CHUMAIOT C OCY BTOPOE PE3UHOBOR YNNOT-
HUTENBLHOE KONBLO.

JonacTy KpHINbYATKU OYULLAIOT OT Ha-
FINMNWEN NeNK U1 PR3 NoA CTPYEN Tennon
BOAbl CTAROW 3yOHON LUETKON 1 MBUIOM,
nocne vero cpasy cbszaTensHO NPOCYLLIKn-
BAIOT ANEKTPUNECKUM DEHOM. 3aTeM OuU-
Wa0T OT NuIM KOPNYyC BEHTUAATOPA.
YnocTuTe  CTaTOp  3AEKTROOBUIATENA
nyswe Bcero 6e380pCcoBON candeTkoi.

Hawbonee TuaTenbHo crnegnyer npo-
MbITh YWUCTbIM §EH3MHOM KaHan naTyHHon
B8TYNKW, B KOTOPOW BPaWEAETCR 0Cb KPbifb-
YaTKK. HYemM MEHbLIE U3HOLWEHA NATYHHAN
8TYNKa, TEM 0NbLLE NPOCAYXWUT BEHTUNA-
TOp. YUCTUTL CTATOP CReayeT OCTOPOXHO,
4T08b! HE NOBPEAUTE OOMOTKN.

CHopky BEHTVNRTOPA BHINOIHROT B 06-
parHoMm nopsigke. Ha ock HaneeaioT yn-
NOTHUTENBHOE KONbLUO, CMA3LIBAINT ee
TOHKUM CAOEM XUAKOro Macna AnNs LWBeit-
HBIX MELUWH, BCTABASKIT KPBINbYATKY B
KOPNYC BEHTUNATOPA, HAAES8AT BTOPOE
YNAOTHUTESIBHOE KONbUC W (PUKCUPYIOT
ocb wanboi QOcesoe OTBEPCTUE HYXHO
0653aTeNLHO 3aKPLITL, HTOOB BHYTPb He
nonagana neink, ECnu Hakneiika notepsna

KnefAlmMe CBOWCTBA, OTBEPCTUE ChepyeT
3aKNenTh CKOTYEM. [1OCne 3TOrQ BEHTUNS-
TOp roToB Kk pabore.

BOCCTAaHOBAEHHBIM TAKUM  OBPE30M
BEHTUARTOP NOCAYXMWT €lle HE OAUH Me-
cay. [pouecc peMOHTA BEHTUNSTOPOB C
MOAWMNHUKAMU KANEHUR MAND OTNMHAETCH
o7 onucaHHoro. CepbeaHoe oTmMumne Co-
CTOUT fAVLLL B TOM, MTO HYXHO WCNONL3o-
8aTh MYCTYO CMa3ky, Hanpunep LIMATUM.

Pegaxrop — /1. flomaxun

WHTEPHET-MAFA3MH “"EKITS.RU"
MNpepnaraer:

— 3aroToBKM OQHO- M ABYCTO-
POHHETD GONBTUPOBIHHOND CTEKNO-
TEKCTONIUTA C HAHECEHHBIM NAEHOY-
HeM oTopeancrom — o7 120 pyb. |

— ToxoBbEe WYHTBI OoT 5 A go
2500 A — o7 140 py6.

— SVLOD05 — MmoHnTOp ceTesoro
HanpaAXeH1si, MUHUATIOPHLIA MO-
Ayns. OtofpaxaeT MakcumansHoe,
MWHUMENBHOE U TEKYLLIEE HAaNPDHXeHre
anekTpocetu — 460 pyb.

— SHLO004-5500K — ceetoan-
OOHBIN MOZYRb A9 YCTaHOBKW 8 50 Mm
TONEYHBIE CBETUNILHMKU.

A TaKxe Apyrue KOHCTPYKTOPH Y
Moaynu.

Buumanume! [loctaeka no Poccvn
HANOXEHHLIM NnaTexom ot 140 pyd.,
apegonnatoil yepe3d CoHepbaHk oT
60 py6. (3anONHEHHA® KBUTAHUWUS
BLICLINAETCH HE BNEKTPOHHBIA aapec).
Ons 10p. N1y Be3HanMuHLI pacuer.

MUHVManbHEIA 3aka3 ot 1iuT.!

www.ekits.ru  ekits@mail.ru

T/¢pakc. (836) 457-06-36.

425060, a/s 41, r. 3B€HWIDEO,
Pecn. Mapwin 3n.




GSM-"cTopox”

A. WEPCTHEB, r. Kupos

He Tak naBHO O MOBUNLHOM TEAEMOHE MOXHO BBUTO TOMBKO MEY-
Tars. A cenvac y MHOrnX nx OguH-gea npn cebe, ga eije JoMa N1eXNT
6€3 aena MopanbHO YCTAPEBLUNIA UITH HEMHOTO NOBPEXALHHBIA, HO

euwie snonne paborocnocobHuif, —

Bpoge Obl He HYyXeH, a BuOPachi-

8arb Xanko. [ipuno BpemMs ero HCNCAbB3IVBATL, CAESIAB HA €50 OCHO-

Be, Hanpumep, GSM-"cropox”.

peanaraemelii CTopoX NPeAHa3HaNeH

A9 ONOBELLEHUA MO CETU COTOBOW
C8A3U O MPOHUKHOBEHWUW HA OXPAHAEMKBIA
0bbekT. OCHOBHLIE 0COBEHHOCTW YCTROM-
CTBA — BO-NENBbIX, AN erd N3rotoBneHuRg
MOXHD MCNONL30BaTh NPAKTUNECKWU Alo-
601 cOTORBIA TenedOH, cNocobHbIv pabo-

DD1.1, DD1.2. Uenb R9C4 zanpewaer
paboTy cuetyrka-aewudgpartopa DD3 noc-
ne ofipuisa wnevda nan cpabartoisaHns
Aatuvka npumepho Ha 15 ¢ (Bpems Ha
Bxog). Ceetoanon HL1 cnyxut ans nagn-
KaurK COCTOSHNA YCTPOWUCTBE, eCNKU OH He
CBETUT — OHD BLIKNIOYEHO, NEPUDANHECKM

+—p- K geis 14 OO1

RCMBIXVBAET — PEXUM OXPaHbl, TOPUT
AOCTOAHHO — TPOU30LUNO FPCHYKHOBEHWE
Ha 00BEKT K1 ObIN OCYLLECTBNEH BhIZOB MO
COTOBOMY TenedoHy. KHono4yHuh ne-
pexniovarens SB1 cayxut ans Brnioue-
HWA/BEIKIKOUEHUA YCTPOUCTBA M OLICTROM
YCTAHOBKW 8 UCXOAHOE COCTORHUE.
MuTanue yCTpPOMCTBA OCYLLECTBASETCA
OT akkyMyngtopa mMobunsHOro venedona.
Ecm B OXparaeMom NOMELLERWA MMEETCA
cets 220 B, TO kK cOTOBOMY TenedQHy NoAa-
KNIOYAIOT LUITATHOE 3apA0HOE YCTPOMCTBO.
Ha cuetuvk-pewndparop DD3 v mukpocxe-
my DD2 riviiarowee HanpsikeHne NocTynaet
NOCTOAHHO, 4TO HEeobxoaumMO Ana T0ro,
YTOOLl Ha YNPABAAEMbIX BXOLAX KIKue
DD2.2, DD2.3, DD2.4 6bin HA3KWIA ROruye-
CKUI YPOBEHE 1 ORK BN "Da30MKHYTHI.
Mpy BKINOYEHUM YCTPOUCTBA (HAXATW-
€M Ha kHonky SB1) nopaerca nutaowee

SB12 1 ] DD1 K56111A7 DD2 K561KT3
2 I
3 —» K8eie 14 DD2, ewie. 16 003
{ +
T xs1 K akkyMynaTopy coT Ten
0,1 mx r
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TaTk B HAWWX COTOBbIX CETHX, & BO-BTO-
PeIX, ero NUTaMne OCYLUECTBNSETCS OT
AKKYMYNATOPA TOFD %€ CoToBOoro teneda-
Ha. YCTRPOWCTBO MOXHO MCMONLIOBATE AN
0OXpPaHbl CaMbiX PasNuHHelx ODbekTos:
AOM, rapax, AauwHbll y4acTOkK, aBTOMO-
6unb, cknan, obuc v 1. A. bnarogaps He-
60OnNbWMM  pasMepamMm U aBTOHOMHOMY
MUTAHMIO €0 MOKHO HA38aTh MOGUAEHBIM
CTOQROXEM HA OCHOBE COTOBOIO Tenedona
nnu GSM-"cTopoxem”.

Cxema yC1povicTea NoKa3aHa Ha puc. 1.
Ha anextporHomM kioue DD2.1 n RC-uenn
R6C2 colpaH anemeHT 3aAepXKu noa-
KIKOYEHUS OXpanHkoro wneida (padorao-
wero Ha obpbie) unv pnatyuka (pabotaroLue-
ro Ha 3aMbIKaHV|e] OT MOMEHTa BRINKMEHUA
BCErC YCTROWCTBA. 3a0epXKa { BPCMS HA Bbl-
X00) 3aBUCUT OT NAPAMETPOB 3NEMEHTCB
ITOM Lenu, W 019 yKa3aHHbIX Ha CXeMe ane-
MEHTOB QHA cocTaBnaeT okono 15 c. Ha ane-
meHTax DD1.3, DD1.4 cobpan RS-Tpurrep, @
uernt R8C3 ycraHapaveaeT ero B CoCToA-
HUE ¢ BHICOKMM YPOBHEM Ha BLIXOAE (BLIBOL,
11 DD 1.4) nocne BKNIOHMEHWA YCTRONCTRA.

Ha cueTtavike-pewvidppatope DD3 #
knkmax  DD2.2—DD2.4 cobpan  y3en
BKMOYEHUS 1 "HAXATUR" KHONOK COTOBOIO
TenedoHa. AnvTenbHOCTE “HaxaTna' —
okano 1 © — 3a34aeTca reHepaTtopomM MmM-
Nynbcos, COBPAHHOM HA 3NEMEHTaxX
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MNPUKNAOHAR SNNEKTPOHUKA

Ten. 608-28-38

1: mail@radio.ru

Bonpoch: consult@radio.ru

Npuem crare

PAAWO No 10, 2009

HANPAXEHUE Ha WNend ¥ MUKpOoCxemy
DD1 — 3anyckaercs reHepartop MMNyNECoB
W TpUrfep yCTaHaBNMBaeTCA B MCXOLHOe
COCTORHME, HauWHAeTCH 3apsfika KOH-
neHcatopa C2, v B 3TOT NPOMEXYTOK Epe-
MeHK kKoY DD2. 1 pasomkHYT — YCTPOWCT-
BO HE pearvpyeT Ha COCTOSHWE AaT4yrkKa Unm
wnenda, n nx COCTOHHUE MOXET MEHATLCH
MHOTOKPATHO. BLICOKWA NOrMUecknin ypo-
BeHb Ha Beixoae R cueTinka-gelundgparopa
DD3 3anpewaer ero pabary, U KNKuu
DL2.2—DD2 .4 "pasomkHyTel”. Ceetoanon
HL1 npu 3TOM BCNBXNMBAET C HacToTown,
33aBAEMOMN VM Y/ IBCHBIM [ EHEPATOPORM.

MUK MU TV A 100972207

f | Plici. 3 R

Korpa HRnpaxeRue Ha KonaeHcaTope C2
ROCTUIHET BLICOKOrO yposHA, kmoy DD2.1
"3aMKHETCA” 11 YCTROMCTED NeEpenger B
pexurm oxpadbl. Mpn obpuiee NPOBCLHOTO
wnenda NNy 3amMbKaHVM KOHTAKTOR AATYM-
Ka Ha Bx0A RS-Tpurrepa MoCTYNUT HA3KWIA
NIOTVHECKUA YPOBEHb, OH IEPEeKNoYMTCS 1
HaYyHeTCA pa3psaka  koWgewcatopa C4
uepes pe3ncTop R9. Noka oH paspsxaercs,
HEOOX0ANMMO OTKAICHUTE PEXUM OXPaHbl
KHOMOYHBLIM BoIKNKMaTenem SBL, a ecan
3TOr0 HE CAENaTb B TEHEHWE NPUMEPHO
15 ¢, cueruvk-peumbparop DD3 Haudet
paboTate U Ha ero BbIXOAAX NOCHEPeAHO
byner HOpPMUPOBATLECR BLICOKWMIA NOruYe-
CKUN YPOBEHB, KOTOPBIN NOCTYNAET Ha yn-
paenstoLmMe sxoab knioden DD2.2—D02.4,
OHW KOMMYTHRYIOT KHONKW COTOBOTO TCRE-
DoHA, 1 OCYLLECTENSIETCA 8b1I20B. Anon, VD2
HeQOXOAMM Q19 TOrG, HTOOB WCKNIOYUTE
HEONPEOENEHHOCTE CocToaHWA Bxoga CP
cyeTurka-gewvdparopa DD3 npu uamere-
HMM HANPAXEHWA Ha koHgeHcaTope C4 or
BLICOKOIO K HU3KOMY YPOBIHIO. floche nauana
paboTen cuerTuvika-pewmgparopa OD3 ator
KOHIEHCATOP BGhICTPO Pa3psikaeTcs 4Yepes
oo VD2,

Mockonkky Habop HoMepa TpedyeT, kax
npaswvno, 30 ¢ v Bonee, a pabo4nil LMKN
cuetumka-gewudparopa DD3 cocTapnaer
okono 10 ¢, ero seixof, 9 wepes guoa VD1
COEIMHEH C FEHepaTopoM WMMYNbCORB.
MNocne ROABNEHUS BLICOKONO YPOBHA Ha
3TOM BHXORE paboTta reHepaTopa MMNynb-
COB I'PEKPALLEETCH Y HA BBIXDLE 3NEMEHTA
DD1.2 yCTaHOBIUTCS BHICOKWM YPOBEHE —
ceetopuof, HL1 CBeTUT ROCTORHHD. Bhi-
KNYEHUE YCTPOWCTBA OCYUWRCTBIAAKOT No-
BTOPHLIM HAXaTUEM Ha KHONKY SB1.

Nocne BuiGopa MOOUNEHOTO TenedoHa
HEeOGXOAUMO ONPEREeNnTb, Kakoe MWUHU-
MAanbHOE YMCRO KHOMOK HEOBXOQUMO 3a-
nencreceate na Habopa Homepa. KHonka
"Bkn./BuIKN.” MCNONBIYETCS BO BCEX COTO-
BbIX TenedoHax, Nnpu ee kpaTkospemMeH-

HOM HaXaTtunm OH NEePexocauT w3 Bbl-

KNIOHEeHHOro COCTORHWA BO BKITKOMEHHOE.

Ans yaanetma mrbopMauvn © NOCTynue-

WKX 3BOHKAX WAK NOAYYEHHbIX SMS-co-

O0LWEHUAX BNOAHE A0CTATOYHO OBYKpaT-

HOTO HAaXaTWA Ha 3Ty KHOMKY, 4TO OCy-

ulecTengeT kniod DD2.2, a ynpaenaee

HANPAXEHWE NOCTYNaeT Ha Hero 4Yepes

peanctop R10 (nepece "haxatne") ¢

seixoga 1 1 yepe3 awoa VD3 {sTopoe} ¢
Bbix0aa 3 cHemiuka-aewmndparopa DD3.

Hanee HeobXxORWMO akTUBWPOBaTL B

coTOBOM TenedoHe $OyHKUM GuIcTROro

Habopa HOMepa. Ee CyTb 3akMOYaeTcs B

TOM, 4TC NP HKATUK U

® yOepXusaHU1  KHOMKW

"2" {(nan "3...9") npo-

vucxoanT Habop paree

32anMCaHHOro B NaMATb

Tenedona onpegene-

HOrQ HOMEpa. B Heko-

TOPEIX MOAENaX Tene-

GOHOB AN AANbHENLE-

ro Habopa Homepa Tpe-

ByeTcs AOnonHUTENLHO

., HaxaTL Ha TPeTbio

¥ *| kHONKY — "BbI30B", NTO

T . peanuiyeTca C NoOMo-

. ' wpto kniova DD2.4. Ec-

M XKe A0CTaTOMHO Mno-

KOB, MECTO N9 YCTAHOBKU AONONHUTENBHO-
ro auoga npPeaycMOTPEHQ Ha  nnare.
Togxoyene YCTROWUCTEa K MODUABHOMY
TenaedoHy NPOU3BOAWTCA B NIKOOM yRO6-
HOM MEeCTe Ha ero nnare. B aBTOpGKOM
BapuaHTe ynobHee BCEro ckazdanoce npu-
MNafTe K KOHTAKTHbIM NMAQLWEAKAM KHOMOK
oTpesky npoeofa MN3B-2 0,15, kotopuie
ObIIn yNOXEHB! BHYTPK TenedoHa v npu-
NasHbl K (LECTUKOHTAKTHOW MEpEexXOfHoI
NEYATHON NNATE U3 OOHOCTOPOHHE QONbIv-
pPOBAHHOIC CTEKNOTEKCTONUTA, NPWKNe-
eHHOI B CBOGORHOM mMesTe (pue. 3). K aTon
nnaTe NPUNasHB COBAUHMTENBHLIE 130NN-
POBaHHBIE NPOBOAA. Ans NOAKMCHEHUR
MUTAOLLIEO HANPSIXERUA NPYMEHEHA JIRYX-
KOHTAKTHaA BUNka. Brewrwin Bng cobpan-
HOIQ "CTOpOXA™ NOKa3aH Ha pMc. 4.

B yCTPOWNCTBE MCNONL3DBAHLI PE3NCTO-
pel MJIT, OKCUAHDIE KOHOEHCATOPW —
UMROPTHLIE, OCTASNbHLIE KEPAMUHECKUE —
K10-17. Avoasl KA5226 (VD1—VD3) mox-
HO 3aMEHUTb NCBBIMU MANOMOLUHEIMKY Ma-
NorabapuTHBIMKY UMOYECHBIMW MK Bbl-
PPAMUTENbHEIMW. Mukpocxembr KS561J1A7,
KS61KT3, KS6 1TUES 3amenvmb ba CD4011,
DA4066 v CD4017 cooTeeTCTBEHHO.

L9 noakniyeHns yeTRONCTBA K aBTO-
MOBUNIC HEOBXOANMO COEAVHNTE KOPNYC
aBToMobung ¥ GOLLMIN NPOB0A, YCTROWCT-

CNENOBATENBHOIC HAXATUS HA NBE KHOMKMW,
TO MEXAY BLIXOAOM 6 (BhIBOA 5) 1 BLIBOAOM
12 wiova DD2.3 cnenyer yeTaHeBUTe AN0L,
{arooom k eeieoAy 5 DD3), urobel yeenn-
4YWTb NPCACAXWUTENBHOCTL HAKATUR Ha
KHOMNKY GLICTPOro BRIZ0BA B ABA pala.
BoNLWKNHCTBO geTanei pasmeweHbl Ha
NEYaTHON NAATE N3 GOHOCTOPOHHE HONLIr-
POREHHOIO CTEKNOTEKCTONUTA, HepTeX KO-
TOpPOM Nakasar Ha pwe. 2. Avon VD2 yera-
HOBNIEH CC CTOPOHBI NEYaTHBIX NMPOROAHW-

I R
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-
—

Ba, a 3aTem NOOKNIDYUTL AATYMK, OAWUH
KOHTAKT KOTOPOro A0AXeH ObiTe Takxe
COEAMHEH C KOPNyCcom asTomobuns.
Hanaxusanme CBOOMTCS] K YCTAHOBKE
KenaemelX BRPEMEHHBIX WHTEPBRASIOB "Ha
BbxoA”, "Ha Bx04" W YACTOTEI FrEHeparopa
UMOYNLCOB MBMEHEHWEM HOMKWHANOB RC-
uenen RBC2, RIC4 n R1C1 cooteeTCT-

BEHHQ.
Poaaxron

U. Hewaes, mpagvns — . Hevaes,
HoTo — aRTopPa



CurHanusartop agng XxonoaunbHUKa

B. CYPOB, r. fopro-Anraiick

peanaraembiit CRETOIBYKOBON CUrHA-

nM3aTop NpeaHa3HayYeH ANa KOHTPO-
AA NONOXEeHWA OBEPU xﬂﬂOﬂ,MJ‘IbHDﬁI Kame-
pel U TemnepaTypsl B Henw. 06 ocrTaBnen-
HOW QTKPBITOWN ABEPK XONOAMNbHUKE U Q
CNMLLKOM BbICOKOW TEMEPATYPE B HEM CH
NOAAET CBETOBLIE W IBYKOBBHIE CUTHANWL,
PatoTa curHanuaatopa OCHOBaHA Ha TOM,
HTO CBET MMEIOLWENGA B XONOAMNbHON Ka-
MEpEe NaMIb! HAKANWBaHWA, BKIIOHAICLLEN-
CR NpPWU OTKPBLITOW gBepu, nonagaeTr Ha
(GOTE3NEMEHT, HAMPAXEHVE HA KOTOPOM B
STOW CUTYaUMKM BOIPACcTaeT. s KOHTPOAA
TEMMNEPaTYPsl BRYTPY XONCAWABHOW Kame-
Pbl YCTAHOBNEH 0aT4YWK, €ro nOKa3aHwuA
NepUOANHECKA CRABHUBAIOTCA C NOPCToMm,
pasHbim +15 °C.

Cxema curHanmaaropa nsobpaxeHa Ha
puc, 1. [lpyMeHeHHBIW B Hem MK
PIC12F675 (DD1) wmeeT BCTPOEHHBIN
MOaynb AecaTvpazpagHoro AN, PaboTtas

no NpPOrpammMe, NPEACT3BNEHHOU B 7a6-
nvue, MK oTcnexueaet HanpaxeHmwe Ha
dortosnemerTe BLI, nokasanus patsuka
TemnepaTtypst BK1 v exgaeT Ha Bexogbl
nopTa MUKPOKOHTPONNEpPa CurHanol yn-
pasfeHnA OBYXLUBETHLIM CBETOANMOOOM
HL1 w 3sykousnyuatenem HA1. Mukpo-
KOHTPOANEP HACTPOEH Ha paboTy C BHYT-
DEHHWM TAKTOBLIM NEHERATOROM HaCTOTON
4 Mlu, nporpasma UenonesyeT Tanmep
TMR1Y. JinHua TpeTbero paspaga nopra
MK cnyxur asanorogei exogom AU, B
kauecTee ¢oroanementa BL1 npumeneH
0B6IHHBIF CBETOAWO KPACHDTO CREYEHNN
AN307BM. Mukpocxema DA1 — crabumm-
38TOP HANPRXEHWA NNTaHKA.

B AexXypHOM PEXUME NOCTORHKO BKKO-
HEH 3eNeHBLIN KpucTann ceeToauoaa HL1.
Korna peéepb xOnOAWMNbHUKE OTKPLITA,
3eNeHbI KPUCTANN FACHET, HO C YacToTol
1 T MuraeT xpacHeln. Ecnn yepes 45¢
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ABepb HE ByaeT 3aKpuTa, TOHA 15 € BIVIIO-
YUTCA 3BYKOBOW curHan. Ecnv asepe octa-
€TCA OTKPhITOW, Yepes 45 ¢ curban byger
NOBTOPEH, ¥ Tak TPW pasa, nocne 4ero
CBETDAMOA, NPOACAXUT MUIaTk KPACHBIM
LEETOM, HO 3BYKOBOW CUrHas Sonbue
nogacaTLca He Byaer.

Ecnn temnepatypa B XONOQUMNBHDN
KaMepPe Mpy 3aKpbiTOA ABERPV NPEBbICKT
15 °C, KpacHblli KpUcTann CBeToanoAa
CTAHeT CBETUTh NOCTOSHHO. TpMXAbl ©
NepPUoZOM B MUHYTY Oyl NOBTOPEHs! Ce-
P N3 TREX KOPOTKUX (ANUTENBHOCTLIO NO
1 ¢) 3BykoBbLIX UMNynebcos. MNocne aToro
CBETOAMOM, OCTAHETCH BKMICYEHHBIM, HO
3BYKOBLIX CUrHanoB Bonbiue He Byaer.

B cnyuae, korga v OBepb OTKPLITa, M
Temnepatypa npessicwna 15 °C, nepBoW
OygeT nogaHa TPEXMURYTHARA NOCNEA0Ba-
TEeNbHOCTHL CUrHanoe of OTKPLITON Asepu
XONOAWMNBHOA KamMeps, W Nub 38 HEW
NPO3BYNAT CUFHANGL! O NOBLILIEHHOW TEM-
neparype.

CUrHanuaaTop BeNoAHeH Ma nnate na
OOHOCTOROHHE (PONLIMPOBAKHONO reTu-
HAKCA (puc. 2), NOMELLEeHHON B nNnacTMac-
coewh kopnyc. Oba pesuctopa — Thno-
pazmepd 0805 AnA NOBEPXHOCTHOIG MOH-
Taxa. OHM NpUNasHel CO CTOPOHL) NeNaT-
HbiX NposOgHukoB. Ceetoaunon L-S9EGC
MOXHO 38MEHUTH [PYTUM NBYXLIBETHEIM C
OBLWMMK KATOAAMW KPWUCTANIOB, HAMNPW-
Mep, otTenecTeerHbIM ASIC33 1A,

Aaryunk TEMNEpPaTypbl ¥ POTOBNEMEHT
pexomeHayeTcs caenatb BLIHOCHBEIMW, TaK
KaK OHY JO/MKHDBI BBITb PASMELUEHBI BHYTPW
XONOAWNEHOW kamepel. Lnavua NpoeoOaCB
MEXOY HAMW W NNaTon CUrHanularopa
MOXET AOCTUIaTh HECKOMBKWX METPOSs.
Tak Kak namna nogcBeTKW XONOOMNbHON
KaMepel ~— VUCTONINUK Tenaa, Satink Tem-
nepaTypsl chepyeT yCcTawasnNuBaTe NO-
nansiue ot Hee. POTOANEMEHT Xe pacno-
naraioT nobrvxe kK namne v HanpaenAIT
YYECTEBUTENBHOM NOBEPXHOCTHI0 NPAMO HA
Hee.

Yuyuthiran Gonblloe pastoobpasue Tr-
NOB BbITORBIX XONOAWIBHUKOB, KaXAbI CO
CBOWMW KOHCTPYKTUBHKIMU OCOOEHHOTTA-
MW, MECTD ANA CurHanusaTtopa cneayer
BEIOVPaTE MCXOAS W3 KOHKPETHBIX YCIO-
pui. Ceetoumon HL1 n 3eykonanydarens
HA1 TOX€ MOXHO BLIHCCTW C ONarbl HE
ynobHoe ann Hadbniogerun 1 obecneun-
BaKLLEE XOPOLUYIO CIbIUMMOGCTb CUIHAN08
MeCTO. [NTalT CUrHANM3aTOP OT UCTOY-
HUKA MOCTOAMHOIO Hanpsxernus 9...12 B.
3710 MoxeT Dbnb NoAxXoasiuMK CETEBOW
apanTep, NOCAKNYEHHLIN Henocpen-
CTBEHHO K UMEIOLWVMCR BHYTPU XON0AUAL-
HUKa Lernsim 220 B.

—
| Or pegaxymm. [Mporpamma MUKDOKOHT- |
PONNEPAE CUFHARN3ATOPA VIMEETCH Ha HALLEM |
FTP-cepeepe o agpecy <ftp://fp. radto.ru/
r pub/‘ZOOQ/!O/coM 2ip>.

Pegaxrop — A. Jonrwit, rpadiuke - A. Honrwi

KypChl AWCTAHUWOHHOTO O6yueHus
NPOrPaMMUPOBAHUID MUKPOKOHTRONNE-
poe. MaketHsie nnartel ann ATMega 128,
MP3, USB-Flash. NporpammaTopst
MUKPOKOHTRONNEPOB. KOHCTpYKTOPH
2na cOopkyt curHanuaagmin GSM.

PagpaBoTka 3NEKTPOHHBIX  YCT-
POICTE ¥ NPOrpamMMm Ha 3akaas.

E-mail: radio73@rambler.ru,

microS1@mail.ru

www. electroniclab.ru

Ten. B-912-619-5167 (c 07.00

10 18.00 Mack. Bp.).

* * £l

ONEKTPUHHbIE  KOMNOHEHTH  CO
cknagla M noa 3akas, UMNOPTHLIE 1
otevecTeerHble. OrpoMHpin BeIOOpR
Pa3beEMOB, KOMMYTAUMW, pene, Ka-
6HEnbHON NPOAYKUMK, UHCTPYMEHTOB,
UBMEPUTENLHBIX NPUBOPOB N MHOIOro
Opyroro.

Huakme ueHbl, BLICOKOE KAYeCcTio.

Haw web-canr:

www.MSTQUARTZ.RU

E-mait: info@fomel.ru.

w
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A. ATIXUMOB, r. CmoneHck

flpennaraembiit BHUMAHIO YMTATENCH MHANKATOD MPEAHAZMAYEH
ANK ONPERCACHNA OTHOCHTENBHON BbICOTH. OH moXer ObiTe none-

3€eH, Hanpuwep,

aNuMMAHNCTamM, BenbrannaHepuncTam,

napauoTn-

CTaM, a TakxXe BO BCEX CAYy4anX, KOraa Heo6xoanmo u3MepsTs BbICO-
TYy. Pabota BHICOTOMEPA OCHOBAH3 Ha Namepenmy abCoMOTHOro
[aBACHNS BO34YXE, 3aBUCIULErO OT BHICOTH.. OTCHET BERETCH OTHO-
CHUTENLHO YPOBHS, Ha KOTOPOM IOKA3anuR npubopa Bpyysylo ycra-

HOBEHbI DABHLIMA RYNRHO.

aK u3BECTHO, atmochepHoe Aaene-

HWE YyMEHbWAETCR C BRICOTCH NO
3aKOHY, BNV3KOMY K 3KCROHEHUWAIILHOMY.
3Ty 32BUCVMOCTE ONUCHIBALT TAK HA3bl-
Baemas GapomeTprnueckas Gopmyna

0OCTATONHOM TOHHOCTBIG anNNPOKCUMUPO-=
BaTh IMHENHON.

B ripepnaraemom npubope ucnonbL3o-
BaH partyvk adCONKTHOTD f[aBneHus
MPX4115AP, curnan koToporo noctynaet

Ha Bxog ALMN KP572MBS5, a pesynetar
ero paboth B uvppoeoin GOpPMe BLIBC-
autea Ha XKW, JUCKpeTHOCTE OTCHeTa
BeICOT) — 1 m nput H<2000 m 1w 10 ™
sotiwe 2000 M. TovHoCTL BRNONHE O0-
CTaToONHa AN9 BbINOAHEHUA NAPALWIOTHBIX
MPbLIXKOB ¢ BHCOTH He Bonee 4000 m.

BHetlHuin ewa 3aKpenneHHoro Ha pyke
CNOPTCMEHA BLICOTOMEPRA NOKA3AaH HA
pruc. 1. OH NUTAETCR OT raNbBaHUHECKON
Barapeu Tunopasmepa “"Kpona”, norpeb-
nan Tok okono 8 MA, EmkocTu opHon Ba-
Tapen XBaTaeT MNpPaKkTWYecKy Ha BeCb Ce-
30H NAPaLLKOTHBLIX APLIXKOE.

Cxema BoICOTOMEPE n30Dpaxena na
pmc. 2. HanpaxeHue mexay ssieogaMu |
1 2 patymrka B1 nponopurorHaneHo abeo-
NOTHOMY AgeneHu) Bo3ayxa. B wHrepsa-
ne 0...115 klMa OHO U3MeHseTCs NPUbnun-
3uTensHO o1 0 10 5 B. ¥3en 13 peancriopos

R1—R4 npeprazHaveH ana ycta-

H- - e had
P-pe" T"h ™~ TwY - HOBKWM “HYNEBOW™ BHICOTHI. Ha-
=Fe ' i XOAACh Ha A3POAPOME WM BpAawan
rae P — naeneHue Ha BeICOTE | ABUXOK NEPEMEHHOra pPes3ucTopa
H; P, — paBneHve Ha BbICOTE - o R3, BbIBEAEHHLI HA NULIEBYIO Na-
Ho, NPWHATOR 33 HyNesylo; k — a Henb npubopa “nop wnuy” (B8O
KO3(MPUUNEHT, 3aBUCSLLMIA OT N30EXAHNE CNYHANHOIO “3IMeHe-
cocTaBa ra3a ¥ ycKopenus HUS €70 NONOXEHWR B BO34yXe),
cunel TskecTw; T — abconoT- YCTAHABNMBAXT HA WHAWKATOpE
Haa Temnepatypa. s nepe- * HG1 nynesole nokazaHus. @ak-
CHETZ SABAEHVS B BHICOTY Tpe- TUYECKM BTUM CHUrHAN AaTuvka Nnpu-
Gyercs obpaTHoe Npeobpaso- BOONAT K ypOBHIO 3 B, OTHOCHUTENBHO
EdHWE (BbYUCIEHWE Pa3HOCTA KOTOPOTO 8 AansHerLuem OTCHUTDI-
norapudmos auageHMﬁ nasne- ¢ BaIO'n:.fi3 Bé::e W3MeHeHws. Hanpa-
HUS Ha UCXOOHOU U U3mMepsie- XeHue noiaHO Ha HEWHREPTU-
MOW BHICOTE), CAHaKO AN\ . pylowmin Bxoa QY DA2 ¢ penutena
HeComnbLUMX Nepenasos BuCO- Puc. 1 HaNPAXEHUs, COCTOAWEro U3 pe-
Thl 3Ty 3aBMCWMOCTL MOXHO C ' amncTopoe R6, R18 v R14.
DA3 KP572MNB5
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Heobxopumuiin k0adpuLMeHT nepepa-
wv yana Ha QY DAZ v, cnepoeatesnbHe,
koadduument npeobpasceaHua gapne-
HUS B HanNpaxeHwe ycraHaBMBaloT Nog-
CTPOEYHBIM peancTopoM RS. Hanpsixe-
Hue ¢ Boixoda QY uyepea dwnbTp R22C8
noctynaet Ha sxoa ALUM DA3. fina oTcue-
Td BLICOTE) Gonee 2000 M ero npensapu-
TENLHO YMEHBLWAT B ASCATE Pad € NoMo-
upo uenn R17, R19-—-R21, pns yero cny-
XUT KHOMOMHBLIR mepeknuatens SB1,
BhIBEAEHHLI HA NIMUEBYIO NaHeNe NPMbBOo-
pa. Biopas rpynna KOHTEKTOR 3TOrQ nepe-
KKYATENS BKNOHAET M300paKeEHME Hyna

B Mnagwem paspage vuamkatapa HG1
{npu pabote B nopauanasone Q...1999 M
OH noraweH). 310 rapaHtupyer 6esotum-
BOYHOE CUMTHIBAHWE NOKA3AHWIA.
Obpasuosce ranpsaxernve ALN dop-
MUPYETCA M3 NaOEHUA HANPpAXeHWs Ha
peanctope R18 {0.1 B} n chumaemMon ¢
OBUXKA MOOCTPOEHHOrO pe3nctopa R16
“acTU NPONOPUMOHANLHOIC 4aBAEHMIC
BBEIXOQHOrO HanpsxeHust OY. 310 heobxo-
AUMO ANA NPUBAMKEHUS XapakTepPUCTHUKN
npeobpazosaHna K NOrapudMUHecKon.
Peauctopu R25, R26 v koHgeHcatopkl
C9—C12 — 3nemMeHTbl TUNIOBOWN CXEMBbI

pkntoyeHns AL KPS572MB2. Nockonsky
koHAEHCaTOR C12 — MHTErpuUpYIOLNA, OH
OONMKEH WMETh HU3KWIK KOSMPUUUEHT
avanextpuueckon aecopbuun. 3pecs uc-
NoNe3neaH MNNEHONHBIM  KOHOEHCATOPR
K73-17 Ha nanpsxeHre 63 B, 3amMeHaTs
Cro xepamuyeckM Hegonyctumo. Lienb
R25C11 3anaeT TakToBYIO YacToty AUM, B
AAHHOM cRyvae paeHyio 45 ki1, 4To obec-
NEsBAET BLINCAHEHWE Tpex Npeabpaso-
B2HWI1 B CEKYHAY.

Ans rawenns Ha XXKM HG1 Hencnons-
3yeMblX 3NEMEHTOB ([EeCRTUNHBLIX 3aNA-
ThiX, ABOETOHVI MEXAY PA3PALAAMY, 3HAKA
NAKKCT) Ha ux BbIBOAB 4Epe3 Pe3ucTopR
R10 nopaHo Takoe Xe HaNPsXEeHWEe, Kak 1
Ha NOOIOXKY MHRMKATOPA. Y3en Ha TpaH-
sucTope VT1 uHeeptupyetr ¢dasy arorc
HaNPAXeHWs Nepen NOgAYen Ha INCMEeH-
Thl MAAQWErO paspraa, YT0 HeabxoAnMo
An8 Ux “3aXuraHua’”.

Homuranst peaucropos R23 v R24 ghi-
Gpanbl TakuMK, 4TO OBBIYHO 3aKPHITHIR
TPAH3UCTOP VT2 OTKPHIBAETCR, €CIM HA-
MNPRAXEHWME NUTAHWUA BbHICOTOMEPA ynano
Hxe 6,7...7 B. MNpu atom KonaeHcaTop
Ci3 yepes OTkpuIToIi TPAH3UCTOP NoA-
KNIOY3AETCA NapannensHo anemMeHTty "LB”
uHaMKaTopa, 0bpaiys BMECTE G Pe3vcTo-
pom B27 duneTp, Aenalowmin Hanpsaxe-
HUE Ha BTOM 2AEMEHTE NOCTOAHHLIM.
CraBwuii BUAMMBIM 3HaK "LBT cBuaeTent-
CTBYET O TOM, 4TO OATAPEK NUTEHWUS Bbl-
COTOMEPA NopPa 3aMEeHNTL CREXEN.

flevatHas nnata npybopa naofpaxexa
Ha puUc. 3, 2 Cxema pacnoNoXeHUs 3ne-
MEHTOE H@ €€ HWXHEN U BEPXHEWN CTOPO-
Hax — Ha pMc. 4. Unavkatop HG1T cMoH-
TUPOBEH HA NNATE B NOCAEOHKIO dYepeib
NOBEPX YXE YCTAHOBNEHHOW Ha HEW MUK~
pocxemn DA3. [lan noctyna K OEUXKY
nepemenHoro pesvctopa R3 v Tonkateno
KHOMOYHOrO nepeknoyatens SB1 wHapg
HUMW B KpbilKe KOpNyca BbICOTOMEpPA
CAenansl oTeepcTua. [na vabniogenns 3a
nokazanuamu XKW wag ero 1abno s
KPbilUKE BbIPE3aH0O OKHO, 33KphIToe Npo-
3payHBM nnactukom. GTcek ans Barapen
nuTanua ("KpoHa) pasmewtedH napan-
NEeNLHO LWUMPODKOW CTOpPOHE nnars Tak,
4yTof6bl OH PACNONarancs B8A0NL OYKM
cnopremena. Buewdh sua npubopa co
CHATOW KPBILLKOW NOKA3dH Ha pYUC. 5.

Bce nOCTOAHMBIE PE3UCTOPLI U KOH-
geHcatopb (3a vcknwueHuem C12) —
TMnopasmepa D80S 419 NoBEepXHOCTHOrO
MOHTaxa. ABTOD CO3HATENLHO OTKA3anca
OT NPUMEHEHWUA OKCUAHBLIX KOHAEHCATO-
POB KAK HEOOCTATOYHO HAAENHBIX.

flepemennuiti peavctop R3, npegHa-
3HAYEHHBIN N9 YCTAHOBKW HYMA BbICOTH,
A0nNxeH OblTb AIPEUV3NOHHBIM U MEXaHN-
4ECKM CTabunbHeiM, Kak nokazany akcne-
PUMEHTH, 3AECL MPUFOAHB TOMBLKO MNPO-
BONOYHBbIE PEIUCTOPBI C Manon AUCKpeT-
HOCTBIO U3MEHEHWS COMNPOTWBNEHUA, Ha-
npumep CN5-35A. ABRTOR NOAYNMA YOOB-
NETBOPHUTENbHBIE PEAYNLTATH, NPUMEHNB
peauncTop Crs5-2,

MoacTpoeyHuie peaucTopbl RS, R16,
R20 — CAGV. Bce OHU BKIIKYEHB! ND CXE-
ME MOTEHUWOMETPA. 3T0 NPUBENO K HEKO-
TOROMY YBESIMHYEHUID YWUCTAA MOCTOAHHBIX
PE3NCTOPOB B NprbOopEe, HO 3aTC NOBLICK-
JIO OONTOBPEMERHYIC CTabUALHOCTL €ro
HaCcTpoexk.

Ans Hanaxveanus npubopa Tpebyetca
obpaauosbii BLICOTOMED. ABTOpP BOC-
NONbL30BENCH BOICOTOMEROM OT CamMoneTa

W
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AH-2. BxogHoe 0TeepcTve ero farmka c
NOMOLBKY TMOKOI TPpyOK OT MEeaVUVH-
CKOW annapatypb O11G COEAVHEHQ YEPe3
TPOWMHWK CO WITYLEPOM AATYMKA OEBNEHUR
MPX4115 B narotosnerHom npubope. Ha
oCcTaswmniicy CBOBOAHBIM WITYUEP TPOH-
HKKa HafeTa Takas Xxe TRpyOKa € 3aXUMOoM.
OTcacoiBate Yepes3 3Ty TPyOKy BO3AyX
MOXHO M PTOM, HO yaoDHee MCnonb3osarhb
Hacoc, Hanpumep oT akeapuyma. Pexo-
MEHIYETCHA TaKXe NOAKNIOYUTE K "CucTe-
tme” OydepHyld eMKOCTb  (Hanpumep,
QOBbINRYK CTEKNKHHYIO BYTEINKY) 0BbeMOM
0,5...1 n, 4TO NO3BOANT M3MEHATE AaBNe-
Hue Bonee NRABHO.

Nepea Hanaxueaumem npubop Acn-
xeH nopaboTtate He meHee 20 MuH, Noka
HE YCTAaHORATCH NapameTpbl laTduka nas-
NEeHnA. HacTtpolka CBOAMTCA K perynu-

] '

Puc. S

POBKE KO3IGPUUMEHTA NPEODPAIOBAHUA ¥
noabopKe CTENEHU KOMMEHCAUMM DTKNIO-
HERWMA 3aBMCHMOCTHW OaB/1EeHNA OT BLHICOTH!
OT JINHEHHOW,

Kak yxe Bbno ckasaHo, noaCTPoeYHbIM
peancTopom RS perynupyioT 0BLWmiA HaKNOH
XAPAKTEPUCTVIKY NPenOPa3oBaHKs, a peau-
cTopom R16 nameHsioT ee KpUBW3Hy. Bnva-
HUE NOCNEAHero Ha NoKasaHns rpubopa
PACTET C YyBENVHEHUEM BRICOTHI, @ NOAOXKE-
HWe ABuxka pesvciopa RS srmser Ha Hux
tia noOoI BHCOTC OavHakoso. MMoaTomy,
41001 0DECNE4NTL Tpedyemyto PyHKUMIO
npeobpaioeanus, TpebyeTcA HEOOHOKPAT-
Has NOACTPOMKA 3THX PE3UCTOROB NPY He-
CKOMbKMX 3HAYEHUSX BHICOTHI. ABTOP WC-
NOAL30BAN CNEAYICLLYIO METOAWKY:

1. Nepes, RayanomM HanaxmBaHns KHON-
ka SB1 pnomiHa BeiTe 0TXaTa, YT0 COOTRET-
CTBYET waMepeHnia BuicoTel 4o 2000 m.
JBWXOK NOOCTPOENHOro peanctopa R16
YCTAHOB/IEH B HUXHEE MO CXEME MNOJIOXEe-
time, a geukku R9 v R20 -- @ cpearec.

2. flpyt CHATOM € BXOAHON TPYOKWN 13-
MEPUWTENBHOW CUCTEMb! 3AXUME YUTAHAB-
NWBAKIOT HYNEBLIE NOKa3aHWR 00pa3uoBoro
BeICOTOMEPa. [NepeMEeHHBIM Pe3NCTOROM
R3 ycranagameaoT HoMb Ha KKK HG1.

3. OTka4mnBaIOT BO3AYX, NOKa 06pasuo-
eblii BHICOTOMEP He nokaxeT 1000 M,
nocne Yero Ha TPpybky yCTaHaenueawoT
3axum. MNoacTpoedHbim peanctopom RO
yCTaHasBaioT HA XKW BoicaoTy 938 M.

cL R e .
' '.Ft,"'."‘*%‘?‘..} R ey
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4. OTKauviBas BO3MyX, NOBOAAT NoKa-

3aHus  06pasyoBOro BbICOTOMEPA A0
1950...1980 M. MNOQCTPOBYHBIM PE3NCTO-
pom R16 BoicTtasnxioT HA KKK 3HadveHue,
PagHOE MNOKa3bIBaeMOMy ©Bpas’uOBEIM
B86{COTOMEPOM.

5. OTKpPbIB 32X1M, BNYCKAIOT BO3AYX B
cYICTEMY, Noka cOPa3uCBEIi BEICOTOMER
He nokaxer npubavantencHo 1000 m.
NoacTpoesHbim pes3nctopom RY yerta-
HasnueaipT HA XKW to4yHOo Takoe xe
3Haqenue.

6. NyHKTH 4 1 5 NOBTOPRIOT HECKONb-
KO pa3, NoKa MOKa3aHUs W3rOTORNEHHOIO
1M 00paz3uoBOrc BLICOTOMEPOS B ABYX
TOuKaxX HEe CTaHyT cosnagatb 6e3 aonon-
HUTENLHOU perynupoeky, OBbNHD Ana
3T0ro TpetyeTca YeThipe-NsaTh NOBTOpEe-
HWA,

1.

7. OTkaumsadT BO3AyX, NOKa 0HPA3UD-
BhilA MPUOOR HE MNOKAXeT BLICOTY OKONO
4000 M. HaxxumatoT Ha kHonky SB1, nepe-
BOAA CAMQOENbHBIA BRCOTOMED B PEXUM
namepenns BuicoTel Bonee 2000 M. MNoa-
CTPOEUHbIM pea3ncTopoM R20 ycraHasnu-
BatoT Ha XKW 3Ha4eHue, PaRHOE TOMY, YTO
NOKA3BIBAET OOPA3LOBLIA BEICOTOMED.

3aK0HY1B Hanaxveanve, WiyLep aar-
ymnka MPX4115 mOoxHO axkkypaTHO yua-
NNTb, TAK KaK OH 3aHUMAET MI0IQ MECTA.
3a wecTb ner akcnayatauuu npubopa
aBTOPOM TMOBTOPHOW Perynvupoeky He
noTpeboBancehb.

Takan kanvbpoeka ofecneuneaer
namepenue Boicotol 0...2000 M C no-
rpewnocTolo He Gonee 1 M. fanee no-
rPEWHOCTs PacTeT, AoCTUran Nprnennan-
TENbHO MURYG 30 M Ha BoicoTe 4000 M, 4To
MOXHO eWe cyuTaTe npuemnemoivM. He-
KOTOpPaA KOMNeHCauna aTON norpewxsocTr
O0CTUFAETCA NPEBUNLHON PErynMpPOBKON
noaCTROEYHOro pesvctopa R20. Pacuert-
Hble NOKa3aHusa NPUHOPa Ha BONBLLOIN Bhl-
COTE BCENOA MEHbLLIE €€ MCTUHHOMO 3HaNe-
HUR: Ha S000 M — 4920 m, Ha 7000 M —
6740 m, a Ha 10000 m — sBcero 9160 m.
PeanuHole Nokasating MOMYT OTAVHATEES
€LUE CUAbHEE 13-3a NOrPeWHOCTH CaMoro
AaTumka abCoNKTHOro Aasnexuns.

Penaxrop — A. fonrai, rpadwmka — A, onrvii,
$OT0 — 8BTOP2

000 "2nexTponana”

Noctaska MOOLIX  3NESKTPOHHBIX
KOMMOHEHTOR 4] KOMMNNEKTYKIWWWX.
XuMHA AN 3nekTpodmkK. Jocraeka
nouToM B Moty Touky Poccum iopuan-
YeckuM wn ¢uanyeckuMm nuuam, Co
CKkNaga v noa 3aKas.

WWW.ELEKLAND.RU

E-mail: elekland@mail.ru

Ten./¢pakc — {82147) 42026.

* * *

OTevecTBEHHBIE U UMNOPTHbIE
PaguoaeTann Ans peMOHTa paguo-
annapaTypbi, aBTOMOOMALHON INEKT-
POHVKU U DLITOBOW TeXHUKK!

Mukpocxemet. TpaHauctopr. Cra-
BUNMTROHK. PeancTopsl. LLneddsl.

Kougencaropnl KepamMUu4ecKkne,
MNNEHOYHBIE, NOACTPOEYHBIE, 3NeKTPO-
NUTUHECKKE, BBICOKOBOALTHEE. Mexa-
HUKZ 018 BUAECMArHWTO(OHOB, BA-
peokamMep W ayavotexHuku. CeeTto-
anons w doToauoas. MNaHenskn ong
MUKpoCcxeM. KaGehl Beex pasmepoB
ANA xpaHeHns Menkux gertanen. Jla-
3epHele U BUAaeoronosku. HYUMN-ane-
MeHTe. MHoroe apyroe. Ontosaa u
PO3HMNHAA NPOAAXA €XEAHEeBHO OT
9.00 no 18.00 no appecy:

Poccws, Mocksa, MNaTHYUKoE Wwoc-
ce, pom 18, TK "Mutusckii pagropel-
HOK”, 3-1 uTax, nasuneoH 546. Mpoeay
o1 MeTpo “TywwuHckan” apt. Ne 2, 210,
266.

Hoctaeka noutoln no  Poccwn.
Mpaic-nancTol Ha Bymare 1 CD.

KoHTaktei: 107045, r. Mocksea,
a6. aw. 41.

www. S-10mitino.narod.ru

£ » »

MNevaTHoie NNaTtel Ha 3akas!

Pa3paboTka v MAroToBneHue no
cXxemam 3aKkasquka.

242600, bpsHckaa obn., r. Qare-
KOBO, yA. IOxHag, g. 69.

Ten. 89155383045

E-mail: dyt69@yandex.ru

* A *

TOBAPbBI — MO4TOM!

Jiyunii BRIOOP paauoaeTanei, 3an-
yacTen AN PeMOHTa, paguoniodu-
TENbCKUX HADORXOB...

Hoewit karanor “"Pagvovosapuel —
noyron” + CD BuicbinaeTcs & Bawem
KOHBEPTE C mapkamu Ha 25 pybnen!
Karanor paamoHatopoe (A4 104 ctp.) —
75 py6. Ge3 yuera NONTOBLIX PACX0-
A0B.

105318, . Mockea, a/s 52, "NOCHIN-
TOPI™,

Ten. {495) 543-47-96,

{985) 366-87-86.
WuTepHeT-marasuvm:
WWW.DESSY.RU
E-mail: post@dessy.ru

* * *

P/neram oted. 1 ywvn. 9000 tunos,
KHWrM, komneotepsl, NO.

Baw koreept. 190013, C.-lMetep-
Bypr, a/% 93, Kucenesson.




Npeo6pasoBarenb ogHOPa3HOroO
CeTeBOro HanpsaXxXeHua

B Tpexda3zHoe

yactoTtom 50...400 I'y

B. KOCTULIBIH, r. Brick AnTalckoro kpas

3ror npeobpa3cearens NPEARAIHAYEH ANA NTaHNs OT BobiToBOH
BNEKTPOCETH TPEXPAIHLIX ACUHXPOHMHLIX INEKTPOLBNIBTENEH MOLY-
nocreio 4o 1000 Br na 36 v 42 B npn HOMUHANBLHOU 4acToTe [O
400 fy. Takne gsurarenyt 00bINHO NPUMEHSIIOT B NPOMBILLACHHOM
nepeHoOcCHOM 31eKTPONHCTRYMEHNTE,

0 TANMNTENBHBIE OCOBEHHOCTH AAHHOr 0
YCTRPONCTBA — OTHOCWUTENLRO He-
Boynbwre rabaputol M BOIMOXHOCTL NOA-
KKYEHWS OBAraTenen ¢ RasHOW HOMWU-
HANBHOW HAaCTOTON, & TAKXe N3MEHEeHWA B
HEKOTOPRIX Npeaenax YacTtoTsbl BpawWweHWs
Bana ABUraTens nyreM pPeryivpoBKU
HYacTOTH MUTAOLLEID HAnpsaxeHua. Mpy
COOTBCTCTBYIOLLEN JaMeHe TpaHchopmMa-
TOpa U APYIMX SNEMEHTOB CUNDBHX Y3N0R
npectipasoBaTens MOXHO NpUcnocabutb
AN MUTaHnA ABUraTenen ¢ WHbIM HOMMK-
HANbHbIM HANPAXERNEM 1 Donbluel MOoL-
HOCTW.,

Cxema npeobpasopartena NoOkKasaHa Ha
puc. 1. Ha noOrvyeckux 3INemMeHRTax
DD1.1, BD1.2, DD1.4 cobpax mynstnenG-
parop, 4actoty koneGaHul KoToporo
MOXHO M3MEHRATE NEPEMEHHBIM PE3NCTO-
pom R2 B npeaenax 150...1200 My, YacTo-
Ta TpexdpazHon UMNYNBCHOW NOCNCA0BA-
TENLHOCTH, (POPMUPYEMOIA Y3NOM HA MUK-
pocxemax DD2, DD3 v anemerte DD1.3, 1

DD2 K155UE4
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BBIXOAHOIO Tpex(a3Horo HanpaxeHusa
noaywaeTrca B TPV pasa MeHble —
50...400 lu. Ong nepexoga K Opyromy
YACTOTHOMY WHTEpERany NpuaeTCs U3Mme-
HUTb BMKOCTL KOHAeHcatopa C1.

K ebixogam anemeHtoe 0D3.2—D0D3.4
noaknoyYeHsl y3nul Al—AS3, GopMupyio-
wue nanpsxenme das A, B u C, nonasac-
MOE Ha 3NEKTPOABWraTeNL Hepesa pasbem
X1. TTOCKONbKY 3TU y3anNbl COBEPLLEHHO
OQWHAKOBLI, PACCMOTPWUM CXEMY NKLL
oAHOro u3a Hux — Al. Ero paboty no-
HCHAIOT UMEIOLMECA Ha puc. 1 ocumnno-
rPaMMb! CUTHANOB B XapPaKTePHLIX TOYKaX.

Ha OY DA1 cobpawr uHTerparop, npe-
0BPAIYIOLLMIA NPAMOYrOAIbHBIE MMNYNLCHI
B HanpsXeHne CAMMETPUYHOW nunocd-
pasHon gopmel. Tpasancropel VT1, V13,
VT5, VT8 OTKPHITEI, KOrAA HANPAXEHVE Ha
Bbixogde QY eeiwe U, . Ha Brixoae dop-
MUWPOBATENA HANPSEXEHUE B 3TOM COCTOSA-
HUM &nuako k -20 B. Korna enxoaHoe
Hanpsixerne OV Huxe U, OTKPHITH

TpaHancTopb VT2, VT4, VT6, VT7 v Hanpa-
XEeHWE Ha BLIXOOEe GhopMUpOBATENA CTa-
HOBUTCA DaBHbIM +20 B.

MNpw apoMexyToukbix (Mexay U, n
U,y 2) 3HAYEHUAX HANPSXKEHUA HA BoIXOAEe
QY BCe TpaH3UCTOPRLl GopMUpoBRTENA
33KPbITE W MasHeI NPOeoH A OTKAIOHEH OT
WMCTOYHWKOB HanpsixeHva +20 B u -20 B.
NoOCKONBKY MEeXAYy 3aKpbliBaHWeM OLHOU
rPYNNbl TRAH3UCTOPOE W OTKPLIBAHUEM
opyrovt aba3aTensHo NPOXOAUT HEKOTT-
poe Bpems, OBYCNOBAEHHOE DASHOCTLIO
NOPQrOE W CKOPOCTRID UZMEHEHWA HANps-
XEHWA HA BRIXOAE MHTErpaTopa, oaHospe-
MEHHOE OTKPbIBaHUE BCEX TRAH3IUCTOPOB
C NpoTekaHvem 4Yepead HUX “CKBO3HOro”
TOKA UCKAKOYERD.

Cxema 6noka nutanua npeobpasosa-
Tens naobpaxeta Ha puc. 2. B Hem ycTa-
HOBNeH Tpancdopmatop T1 rabaputHon
mowHoCTeo 800 B-A. 370 noseonset Nn-
TaTb OT Npecbpasoearens Takve Tpexdas-
HbIE INEKTPOVHCTPYMEHTE H2 HOMMHANL-
Hyto vacToTy 200 lMNu, kak gpens U3-1025A,
ramkosept WN3-36016, wnug-mawinka
N3-20046 v pup. O6morka Il 31010 1paHC-
dopmaTopa nanpsxedvenm 30 B paccun-
TaHa Ha Ttok 20 A, a obmMoTka lll hanpsxe-
Huenm 36 B — wva tok 0,5...0,8 A. Ecowm
obmoTkut [l y eeidBpanHoro TpaHcgopmaTo-
pa HeT, nepeMmeHHoe HanpsxeHne 36 B
MOXHO MONY4YUTL OT OTACRLHOrO Mano-
MOLLHOrO TpaHcgopmaTopa.

K obmoTke Il paHchopmaTopa T1 noa-
KNIOYEH YNPABNREMbIN BLINPAMUTENL HA
awoaax VD&, VDS v ontoguHncTopax U1,
U2. C noMoLto yana Ha TpamavcTope VT3
BKAOHEHUE BLIXOAHBIX HANpsxenun +20 8
1 =20 B, NUTAIOWUX MOLLHbLIE TPRAH3UGTO-
pPbl NpeobpasoBaTenn, 3a0epPkuBaAETCH HA
1...2 C OTHOCWUTENBHC OCTANbHBIX BHXOA-
HbIX HaNpAXeHu Broka. 3To cAenaHo 49
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T0r0, 4TO6LI popmupnsanme TpexdpasHon K xonnekTopy VT5
NOCNEA0RATENBHOCTY UMMNYALGCOB YCNENno R S
[PWHATE CTAUMOHAPHLIA XapaKkTep, npex- K konnextopy VT6 {
Ae  Hem 3ap860TaIOT MOLYHBIE Y3fbl ]
PesucTop R10 npeaxasHayes ana orpanu- R1-R3' 2k R3' g
YEeHWA NYCKOROMQ TOKA SNEKTROABKraTENA. =
Ocranevtue BuixoAHbe Hanpaxenns Puc. 3 M

AONYMAKOT OT BHINPAMUTENS HA AWOAHOM
mocTe VD2, paGoratoliiero oT 06moTtku 1)
tpanchopmaropa T1. OBpatvTe BHUMA-
HWE Ha cTabunusaTop HanpskeHna nuTa-
HUA LUMPPOBBLIX MUKPOCXEM. HyxXHbie wis
atoro 5 B 06pasyiotca CyMMUPOBARUEM
ABYX HANPRXEHWH pPasHoit NORAPHOCTH,
NoAyYaeMeIX GO CTABUNU3ATOPOB HA TPaH-
aucTopax VT1 un VT2, TNoacTpoeyHeM pe-
ANCTOPOM R1 PErynmpylor aTn Hanpse-
HWA, COXPAHAR UX CYMHY HEUIMEHIION,
3710 HeOBX0aAWMO AR AOCTUXEHUS CUM-
METPUU NUNoOBPAa3HOro HaNPAXEeHUR,
GopMUpYeMOro udHTerpaTopammn y3nos
A1—A3, DTHOCUTENBHD BEOXHEND ¥ HUX-
HEl0 NOPOr OB OIKPLIBAHWA TPAH3NCTOPOB
B 9TMX y3nax. TpausucTtopel VT1 » VT2
YCTaHOBMIEHH! HA TennooTeoaax naola-
A6k He meHee 30 cm’ kaxanii.
Npecbpa3ceaTtent cobpan B Kopnyce
paszmepamun 350x210x180 mm. Buytpwm
KOPyCca HaxOAMTCS WwacCH, Ha KOTOPOM
3aKpenneHsl aetanu 6noka nuraHwa —
Tparchopmatop T1, koHpencaTtope C7,
C8 C WYHTMPYIOWVMI UX PEeaNCTopamis.
Auoaw VD3, VD4 v ontopmHucTope U1,
U2 ycraHoeneHs Ha obwem pebpuctom
TennooTeoae pasmepani 110x80x30 mm.
OcTaneHbe aetany HAOKA NUTAHWS
CMOHTUPOBAHDI HA NJIZTE 13 CTEKIOTEKCTO-
nura pasmepamu 140x60 MM, Ha anano-
rmyHon nnare pasmepamn 140x110 mm
Hax0AATCA netanm cobcTectHo npeodpa-
308aTENN, 38 UCKNOYEHUEM MOLUHBIX NOo-
NEBbLIX TPAH3UCTOPOB, BEIHEGEHHbLIX HA OT-
AENEHYIO NNaTy Takux Xe pasmMepos. Kax-
OB M3 ATUX TPAHIUCTOPOB CHabxed of-
nencHuM PeBPUCTLIM TeNNO0TBOOOM Pa3-
mepamr 40x30.10 mm. Mecta TennoBoro

KOHTAKTa TRAaH3IUCTOPOB € TENAOOTBOAAMIA
MPOMAa3aHbl TENNONPOBOAAWEN NACTOMN.
Ha nuueBon naHenu Kopnycd pacnono-
XeHbl BoIxMOHaTENL SA1, anepxarenv
nnaekmx BeTaBok FU1 v FU2, perynstop
4ACTOTE TREX(a3HOIrD HanpsXeHua —
nepemerHblil peanctop R2 {cm. puc. 1) n
pasvem X1 — cranpaprHas po3etka ans
MOOKAKYEHUH  3J1EKYPOVHCTPYMEHTOB.
OCoBCHHOCTL BTOM POIETKM 3AKNIHAETCA
B TOM, HTO BWAKY K HEA MOXHC NOAKIO-
unTh geyms cnocobamu, obecnewnsaio-
LUMMK PA3HBIA NOPRAOK HYEPenoBaHna ¢gaa
W, CAEA0BATENbHO, PA3HbIE HANPABEHUA
BpalleHVa Bana geuratens, LTulpy BUAKK
UMEIOT pasmeprl 20x6,5x1,5 Mm. MasHoe
TpeboeaHWe K pazkemy — fONyCTHMMbIA
TOK HEe MeHee 25 A na daasy.
MpumereHHbe 8 npeobpasosatene
OTE€4ECTBEHHDIE MUKPOCXEMBI MOXHO 3a-
MENATE  AHANOTMHHBIMU  UMNOPTHBLIMU:
K155NA3 — 7400, K155ME4 — 7492,
K1585MN5 — 7486, KP140¥YA708 — pA741
vnn NES534. B Onoke nuTtanva BMECTO
oneace  0243A MOXHO  yCTAHOBUTb
JA231A, a BMeCcTo ONToAMHMCTOPOE
TO125-12,5 — TO132-25. AuoaHsiin MocT
K402l aameHseTca Ha KL405I. Ocrank-
HBIE AMOAbI W CTABUANTROHE — NOAXOAR-
WME OTEHECTREHHbIE UMM UMNOPTHBIE.
Konpencatop C1 (cMm. puc. 1) — nae-
HOUHEIN K73-17, 0CTanbHbIE — KEPaMnue-
ckme K10-17. Noaorayt, kOHesHo, 1 aHa-
NOrMYHbIE MMNOPTHBIE KCHBEHCATOPHI.
Pesnctop R10 B 6noke nutaHma m3ro-
TOBNEH M3 OTPE3KA HUXPOMOBOWN MPOBO-
noku  puametpom 1.5 MM 1 2NKHOR
120...150 MM, CBUTOrO 8 CNWpanb BHEL-

Hhm auameTpom 10 mm. Ha koHuax cnn-
pani 3akpenneHs BUHTamv M4 ¢ raiikamu
NYXEHbIE NENeCTKM AR NPUNANKK NPOBOo-
noe. Pesuctopel R11, R12 B TOM xe
onoke — N3B-7,5 Uam NMNOPTHLIE HOMM -
HaNbHOW MOWHOCTLIO He MeHee 5 Bt
MNMogcTpoeynsin peaucrop R1 — umnopt-
HblA aHanor CN3-19.

Koraencatopol C1, C2 2Toro 6noka —
nneHoqHble K73-17. OkcugHeie KoHaeHca-
Topb: C4 — TaHTanoebit KS3-18; C5, C6 —
cepuv SE duvpmer TEAPO; C7, CB —
K50-18; ocranbhbie — pupmbl JAMICON.
Kongeucaropss KS50-18 MOXHO 3ameHnTe
K50-37, KEA-II-10 6orrapckoro npo-
W3BOACTBA MM KOHACHCATOPaMK CTaH-
aapta DIN4 1250, asinyckaewumuce a [P

Npeofpa3ioraTens NOAKMOYAIOT K CETU
TREXNPOBOAHEIM kKabenem € 3a3emnan-
wrM npoeoaom (PE}, coegHeHHbIM €
kopnycom npubopa, erc Metannimyeckum
WACCH U C MArHUTONPOROAOM TpaHchop-
matopa T1.

MNpyu HaNaXUBAHUN M3rOTOBAEHHOMO
npeobpa3ocsaTtens npexje BCerc NoaawT
HANPHXEHNE [IMIaHNH HA MUKPOCXEMB
DD1—DD3 {cm. puc. 1) v yBexpaoTtes,
4TO Ha Belxogax anemedros DD3.2—
DD3.4 umeetcs TpexdasHan MMNyAsCHAR
0CNENOBATENEHOCTL. epeMeHHEIM pe-
anctopom R2 ycranHasnusaidtr MAakCcu-
ManNbHYI0 HacToTy MMNYNbCOB.

3arem NOAAKT HANPRXEHWE NUTAHUA
{+12Bu-12 B) Ha O¥ DA1 B yane Al una
aHanorvsHele OY 8 yanax A2 n A3. Habno-
3% C NOMOLLBIO ocummnorpada Tpeyronb-
HBIE UMIYNbCl Ha Bbixoaax QY, noacTpo-
E4HBIM PE3NCTOPOM R1 {CMm. puc. 2) nobu-
BaKTCA WX MEKCUMaNhHOiR CUMMETRUK
OTHOCUTENbHO QBLWEero nposopa. HenaeH-
TUNHOCTE (POPMbI CUMHAMOB Ha RbIXOAAX
Tpex OY MOXHO yCTpaHuTb nonbopkoi B
HeBoNBWNX NPEaenax EMKOCTM KOHAEHCa-
Topa C3 (CM. oUC. 1) 11 COOTBETCTBYIOWNX
€My KOHAEHCATOPOR B yanax A2 n A3.

MNpy yMeHbLUEHWY HacTOTH 3agaule-
r0 reHepaTopa TPEYrOnbHbIE WMMNYNbOs
BcneacTeme nepexcaa OY B pexvm or-
PaHUNEHUA MPUHUMAKT GOPMY Tpaneumn,
HD 3TC HUKAK He CkaaweaeTcs wa pabore
npeotpazesaTtens, Tak KAk CKOPOCTb W3-
MEHEHWS HANPAXEHUSA B UHTEPBAINax Mesx-
Ay NOPOramn OCTAETCA NPEXHEN.

Npexpe 4em COBAVHATE KONIEKTOPbt
TpaHancTopos VTS 1 VT6 ¢ uensmm aaTeo-
OB MOMNCBRIX TRAHIUCTOPOB VT7 1 VT§,
HEoOX0AMO BPEMEHHO NOAKMOYUTE K
YNOMSHYTHIM KONNEKTOPaM YEPe3 pPesunc-
TUBHYIO LIENb, MOK23aHHYI0 HA pyUC. 3, BXOL
ocuyunnorpaga. Qopma Habnopgaemex
TakM oBPascMm MMNYALCOB QONXHA OBITL
WHBEPCHON, NOKAZAHHOWN HA CAMOW HNXHEN
ocuvnnorpamme Ha pyc. 1. Tipu Heobxo-
AMMOCTU U3MEHWTL AIMTENBHOCTL NAY3hi
MEXAY MMNyNnecamu rnoabupannTt pesu-
cTop R6. Ee 3Ha4M renbHoro CoKpaweHws
MOXHO A00UTECS, 3aMeHnB Avoas VD1 v
VD2 (ogHOBpEMEHHD!} nepemMotikamu.

MpoBepvB ¥ Hanaave TakuMm xe obpa-
30M yanu A2 n A3 ¥ yoanus BpeMeHHLIE
NOAKNIONEHUA, MOXHO NOAATH CUIHaNKLI Ha
3aTBOPL) MNOAEBLIX TPAH3UCTOPOB, Kak
noOKa3aHe Ha cxeme puc. 1, ybegutees,
4TO ¢POPMA CUTHANOR HA THE3AAX PORETKU
X1 coorsercreyer Tpebyemon W NpucTy-
naTh K NpaxTr4eckon patore ¢ npeobpa-
z0BaTENEM.

Penaxrop — A. foncwii, rpaduika — A. Jom s



CHoBa npoekT "Hezabyaka”

B. MAPKOB, c. H. MapreinoBuyy flonrasckosi 06n., YxkpauHa

Npobnema norepyr paznNuHbiX LEHHBIX TPeaAMeToB — noprienes,
K/HONEeH, KOWenskos u ¥. 4. — OCTAaeTcH akTyansHo#u. Paguonobn-
TeNn NpeanaraoT Pewars ee "no-cBoemy’ — pPasmMecTuB B KOHTPO-
AUPYEMOM ODBOKTEC MUKDOMOLLMLIR NepenatTimnK, a B KapMaHe sna-
Aensua — paanonpuemank. fpyn otoaneHun ocbbvekTa yposeHs cur-
Hana NepeRariuKa CYWEeCTBEHHO YMEHLLIACTCR U PaguoOnpunemMHnK
curdanusupyer o6 arom. O raxom npoekre ("Hezabyaxa") 8 xypna-
ne "Paguo” 6onee BRecATH ner OGbiAO HECKONbKO nybnunkayuii, HO
npobsiema BCE Xe 0CTanach. ABTOp NPER/AAraeT CBOH BapuaHT Tako-

ro "cTopoxeBOro” ycrposicrea.

OCne TOrO Kak B TEMHOE BPEMSA CYTOK

ObINU YyTEPSHB KNI 0T aeToMobuna
“ nponaxa obHAPYXUNACL TOALKC NO NpK-
XOAY ACMON, CTano AcHO, MTO 683 CPeacTs
PaANUDKCOHTPONA ¢ NonobHol npotnemoin
cnpaentbea OyaeT Henerko. M3 pecTynHbix
28TOPY VUCTOYHWKOB HALWNACE TONBKO OgHa
NybAvKaumus Ha WHTEPECYIOLLYI0 TeEMy —
npoekt "Hezabyaka” [1]. Ho o1 ero peann-

wymsiuMe TpanaucTopsl odnagarT 6onb-
WumM kO3hPUUMEHTOM YCUNEeHWa, Cno-
COOHLl PaboTatk Npy Manbix TOKax Kon-
NEKTOPE U HUIKOM HANPAKEHWN NUTAHKUS
Ha HacToTax HeCKOILKO AeCSTKoB M.
CxemMa MUKPOMOLLHOMO nepenaTyika
nokasana Ha puc. 1, OH pabotaer kra
yactote 26,945 MMy, paspewexHon ana
NPYIMEHEHWA B OXPaHHbIx cuctemax. B ero
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06pa3’HOe OTKPLIBAHWE 3TWUX TPAH3IUCTO-
POB, a kohpeHcaTop C3 BLICTPO pasprxa-
€eTCs Yepes HUX 1 pesuctop R2. B ator
MOMEHT BCNbIXveaeT ceetoauon HL1, Ha
paboTy reneparopa UMNYILCOB OH He
BAWAET U YCTAHOBKA €rQ He 0DA3aTenbHa,
HO ero ApKve BCRbIWKY MOMOryT HanTM 8
TEMHOTE YTEPAHHYHO BELUL U CAYXAT MHAN-
xaTopom paboTew MUkponepedatiuka. Mo
OKOHYAHYM Paspsiakv TpaHaucTops VT1,
VT2 33KpoloTca #t ONUCAHHKIA NpoLEecC
nostaputcs. Meprnoa cnegoBaHna Mm-
NYNbCOR 33BVYCKUT OT NMOCTOAHHOWN BpEMe-
a1 uenn R1CS, a ux anmrenbHoCib — O
NOCTOSHHOM Bpemeru uenuy R2C3.

BY reHepatop cobpax No Tpaguyrom-
HOW Cx€Me € KBapLUeBol crabunnzauwein
4acToTh. KBapueehk!it pe3oHaTOR BKNIOYEH
mexay 63301 1 KONNEeKTOPOM TPAH3NCTO-
pa VT5, narpyskoi KOTOpOro Aensertes
pPEe30HAHCHBIA KOHTYP L1C6, HacTpoew-
HEI HZ YACTOTY, 6M3KYI0 K PE3OHAHCHON
4acToTe ksapueBoro peaonatopa ZQ1.
PaBouas Touka TpanH3ncTopa V15 cnpeae-
NAETCA PEe3NCTUBHLIM aenntenem R5SR6.
Mop6opom pesuctopa R6 yeraHasnneaKT
TOK KONNEKTOpa B MOMEHT gelCcTEuS
VIMNYJTBCA, & 3HAYKT, U BbIXCAHYI0 MOLLL-
HOCTb.

leHeparop 34 cobpaH o Cxeme He-
CUMMETPUYHONO MynbTusuBparopa Ha
TPAH3UCTOPAX PA3HOW CTPYKTYPH C
MUHUMYMOM O0NONHWTENbHBIX neraneﬁ
(peancrop R4 w koHgewcatop C4), on
pabortaer Ha uacrtore 1,7...2,0 klu.
Cneayert 0TMETHUTL, HTO Ha Ba3y TpaHan-
ctopa VT3 He Noparo HanpaRxerne cMe-
UEHUA, MO3TOMY NPU OTCYTCTEUMU MM-
nynbca Ha konnektope VT2 TpaH3ucTo-
pbl VI3—VTS 33KpbiTel — feHEepaTopsb!
34 »n BY nHe paborvalor. B momeHT no-
SAIBNEHUS HW3KQIrQo YPOBHA HanpshkeHus
Ha xonnekrope V12 vasvnaet paborare
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Puc. 2

3aUMU NPUILNOCE OTKA3ATLCH, NOCKOMNbKY
M3Hauanoho Obina chopMynupoeana 3a-
[adqa AOCTUXEHWMA MAKCUMANLHO BO3MOX-
HOM 3KOHOMWYHOCTH NPU HU3KOM Hanps-
*EHUWN NUTaHUA, a 8 "Heaabyake” ucnonk-
30B2HO HAMPAXEHWE NUTaHvg 6 B, u 1ok,
notpebnaembil  PagUCNPUEMHUKONM B8
AEXYPHOM PeXumMe, cocTaemn 4,7 mA.
Mo3atomy KOMCTRYKUma Geina nepepa-
60TaHa, HO CaMa naes 0 MUKPOMOLLIHOM
nepenaTynke 8 KOHTPONUPYEMOM 00b-
exte U nefioneloM pagvonpueMHuke B
KApPMaHE, PEArupyIoLLeM Ha UCHERHOBE-
Hue (unn acnabnexdne) cwrHana nepesar-
yuka, ocTasnera 6e3 usmeHeHwin. B npen-
NaraeMoM BapWaHTE MPUEMHUK W nepe-
AaTunk COBPAaHBI HA TPAH3UCTOPaxX cepui
KT3102 v KT3107, nockoneky atn mMano-

< I—PKBbIB 4DA1 CB330mMkx63B C947 Mkx 168

COCTaB BXOAMT reHepatop WMNYNLCOR
VHOPAIBYKOBOW YaCTOThl HA RHANOre UH-
XEKUMDHHO-NOMEBOro Tpanaucropa (VT1,
VT2), reneparopa 34 Ha TpaHaucTopax
VT3, VT4 » BY reneparopa tia VIS, Npwn
nHanpaxenvu nutaHua 3 B 1ok notpebne-
HUA NepenaTyunka B MNays3e COCTaBAAET
menee 0,01 MA, B nMnynbce — He Bonee
8...10 mA.

{lpn BIIICYEHUN NMUTAHWA TPaH3NCTOP
VT2 3aKpBIT, M HAYMHAETCS 3apAaKa KOH-
aencaropa C3 vepes peanctop RB1. Korpa
OH 3apAAMTER 00 ONPeaeneHHoro Hanpsa-
XKEHWR, Yepes3 Noneeckh TpaHaucTop VT
HAYHET NPOTEKATb TOK, BCNneACTBUE 370ro
TpausucTop VT2 otkpoerca. MNostomy TOK
yepes NONEBOU TpanaucTop VT1 Bozpac-
TaEeT, U B PE3YNbLTATE NPOUCXOAUT NABUHO-

VT3, VI6 KT3107K VT4, VTS KT3102r

reHepatTop BY. Era curhan wepea KoRoeH-
carop C4 nocrynaet Ha Haay TpaHaucTopa
VT3, BRINPSMNAETCA NepexonomMm 0asa—
AMWITEP W OTKPbIBAE! €ro — reHeparop
34 Haumraet pabortate. TpawaucTop VT4
NOAKNICYEH  NapannenbHo  nepexoay
Oa3a—amuTTep TPAH3UMCTOPa VI5, u npr
pabote redepaTopa 34 npoucxoguT
v3meHeHue 0a30BOI0 TOKa ATOro TPAH3N-
CTOpa — OCYWECTBNRLTCA aMMIUTYAHaR
MOOYNAUUVS BEIXQAHOMO CUrHANA Nepeaar-
yuka., Takum obpasaom, Ha Bexone nepe-
AaT4vka HOPMUPYIOTCR NaYkK MOSYIMPO-
BAaHHOrG no amnnutyae BY curnana.
CTporo rosops, 1py 310M NPOUCXouMT
CLEC W 3EMETHEA HaCcTOTHAS MOAynauuvs,
HO B NAHHOM CNyNae 3TO CYuUECTBEHHON
ponu He UrpaeT
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PALNUO Ne 10, 2009

[0 OKOHYAHMK VMNYNBCA BCE TRAH3W-
CTOPkI NEPenaTinka 3aKPbiThl, W 3HEPIUK
BaTapew NUTanus PAcXoOyeTCa TONbKO Ha
3apsaKy KowaeHcatopa C3 Jepes peavc-
rop Bonbworo conpotueneHus R1. MNo-
neiTka y8enuunTL CONPOTMBNEHUE 3TOr0
peE3nCTopa ¢ APONOPUMOHANBHBIM YMEHb-
WeHWeM eMKOCTU KOHOEHCATOpa 8KOHO-
MUT 3HEPrMO BaTapen MTaHuR, HO Npu-
80UT K POPMUPOBEHUIO OYEHb KOPDTKOID
UMIYNBCa, 8O BPEMSI KOTOPOI O [ eHepaTop
84 He ycnceaeT NONHOCTHX) BOMTH B HOP-
MansHBI pexum paboTw. B pesynstate B
PAAVONPUEMHWKE CUTHAN HA HOHE LLIYMOB
CTAHOBMTCS MPAKTUMECKM HEPa3NUHM-
MbIM, YK3a3aHHbIE HA CXEME HOMUWHATNbI
pesuctopoe R1, R2 u kongencaropa C3
OBECNEUMBAKIT HACTOTY CNEOAORAHMS UM-
nynscoB okceno 0,4 f'u. 310, NO MHEHUIO
aBTOpA, — YOAa4YHOE KOMNPOMUCCHOR pe-
WeHue 3KOHOMUK 3Hepluvv BaTtapen u
XQPOLUen PasnMyuMOCTV NONE3HOre Cur-
Hana npuemHnkom. Kougewcatrop C2
WYHTUPYCT LENA NUTaHnA NepefarHnka
0 BEICOKOW <acToTe, a Cl1 crnaxueaet

KATYLWKy CBA3KM L1 curHan noctynaeT Ha
KOHTYp LL2C4 ceepxpereHeparueHoOro
KACKAAA U NOCAE LETEKTUPOBAHWA YEpes
LC-gpnnstp HY L3C6 — Ha Bxoa ¥34. KoH-
aeHcatop C7 obecnedwvBaer zagan AHX
yonnutens 34 Ha HU3KUX 4acToTax, YTo
YMEHBLLAET BO3MOXHOCTE NOABAEHWA NO-
MEX C 4HacTteros cetv. Bubop QY
KPi40¥A1208 we cnyyaeH, oH cnocobeH
paboTaTte NpK Hanpsxerun 2xt,5 B, no-
rpebnas Tok 30...60 MKA, N ycunusatb
curnan ao 50 000 pa3. ¥ atoro OY BeTpO-
€HHAA H4aCTOTHAs KOPPEKUMs, a npousse-
nenve kosddpuuventa yocunenus (K) Ha
nonocy rponyckarua paerso 1 MMu. flo-
ITOMY, Y4TOOBI CBERXY OrPaHuyrTb Nonocy
fiponyckaHua curHana no 2 kfu, pocra-
TOYHO BoIbpaTe K = RG/R7 = 500.
YCuneHHeitt U OTPUNBTROBaHHBIA CHr-
Han uyepez koHpeHcatop C10 noctynaer
Ha BX0A GOPMMPOBATENS NPAMOYIONbHBIX
UMNYNLCOB. OTpuuaTensHaa NonyBOnHA
OTKpbIBaeT TpaHaucTop VT3, Bcnes 3a Ko-
TOPBM OTKPBIBAETCH 1 TRAH3MCTOR VT4.
MNosToMy konpeHcatop C11 nopaepxviea-

HUKa ucnons3osana Ni-Mh akkymynaTop-
Haa Hatapes GPT207 (3.6 B, 550 MAy},
COCTaBnNEHHadA W3 TPEX 3NeMeHTOB8 TUNOo-
pa3mepa AAA,

NockonbKy B yCTPOWCTBE NPUMEHEHA
akkymynsaToprias 6arapes, 4na ee 3apsa-
KW paapadotaHo cneuvanbHoe 3Y, cxema
KOTOPOro Nokazaxa Ha pue. 3. Ero ocHo-
Ba — npeobpasosatefle HaNPAXeHWA
DC/DC (NOCTORHHOMO B MOCTOAHAHOR) HA
Mukpocxeme PU34063 (oteyecTeeHHuId
aranor — KP1156EYS5). 31a mukpocxema
B8KNI0YEHa kak CTabuNU3NPOBaHHBIN NOHW-
xawwmi npecbpazoeatents [3]. AuoaHi
tMOCT VO1 BHAPAMNAET NOHUXEHHOE
TpaHchopMaropomM T1 HanpaXeHue CeTu,
koHgexcaTop C1 crnaxmpaet NyaLcauuvn
BHINPAMNEHHOTO HanpaxeHusa. Peauctop
R1 — paTtdnk TOKa Yepes CUAOBOW KM
mukpacxembl DA (BoBoab | 1 8), KOH-
aeHcatop €2 — 4actore3aaaowmn, oH
onpepensieT YacTtoTy npecbpasOBaHun.
Apoccens L1 — HakonvTENGHLIA, CBETO-
Avop HLT uHoVUMpyeT Hanuuue BeixQAHO-
FO HANPAXEHUA.
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Puc. 3

Spocku nanpsxenus, MuTaeTca nepepat-
YUK OT ABYX FANBBAHWMECKWX 3NEMEHTOB
Tvnopasmepa AAA (LRO3).

OcHoBOM paguMonpuemHuka {puc. 2}
ABASETCA ceepxperedeparop [2]. oH ew-
GpaH 3a NPOCTOTY, 3KOHOMUYHOCTE, HW3-
KOBOJNIETHOC MUTaHWe WU, Npu Mwmmyme
feTaneil, BHICOKYKY YYBCTBUTENbHOCTL
{okono 1 mkB). Ha Ttpanauctope VT1
cobpab ycwnutens PY, Ha VT2 — ceepx-
pereHepaTvBHen kackan, Ha OY DAl —
ycrwmtens 34. Qopmuposalelis nMiyfib-
coB cobpaH Ha TpanaucTopax VI3, VT4, a
reHepaTop MMNynbcoB 34 — Ba VTS, VT6.

O pab6ore ycunutens PY n cBepxreHe-
PATMBHOrO Kackaaa noapobHO pacckasa-
HO B [2]. Cnepnyer CTMeTUTb, YTO TPaH3UC-
Topu VT1 v VT2 BKNKOYEHBbI 110 CXeme C
o61ien Hazon NPU KONACKTOPHOM Hanps-
XERUW, paBHOM Baaosomy (okonc 0,6 B).
Taxoe BKNOUEHWE YNPROLAeT Hanaxuvea-
HUE Kackafoe v CTabWNW3npyeT vx pe-
*uM. CeepxpereHepaTvBHbLIA Kackag Co-
OpaH N0 CXEME MHAYKTUBHOW TPEXTONKY,
pexumM ero paboTel YCTAHABAMBAKT NOL-
Hopom peauvctopa R3, a yacToTy cynepu-
3aUMy (rawenns) — KoHgeRcaTopom C5.

Mpuem cwrHana NPoMCxXoAWT Ha pa-
MOMHYID aHTeHHY WA 1, n yepes xoHgeHca-
TOp CBA3M C2 CUIrHan NOGAETCsH HA IMAT-
Tep Tpansuctopa VT1. MNpegnoutenme
PaMOYHOM BHTEHHE OTAAHO 8 OCHOBHOM
Mo KOHCTPYKTUBHBIM COoOpaxeHuam. ins
HEee He HAanO BLIAENATE HA NRATe OTAENL-
HOrO MECTd M MOXHQ PACTIONOXUTE BHYT-
v ceobogHoro obbema kopnyca. Yepea

CTCH B PA3PTKEHHOM COCTOAHUM U re€He-
patop 34 ve patoraer.

Korga paguonpreMivk yaaned oT
nepenarTyrika HaCToONLKO, HTO CuUrHana Ha
BeixoAe 34 HEmOTTATONHO M9 OTKPbIBA-
HWH TpaH3ucTopa VT3, Tpananctop VT4
OYLET 3aKPBIT N HAYHETCA 3apnAKa KOH-
pencatopa C11 qepea peavctop R11. Ha
3to notpebyercs 6...7 ¢, nocne wero
TpauavcTopel VTS, VT6 OTKpOTCa M
HaukeT PaboTark UMMYNLCHBIM FTEeHePaTop
34. Ha akyctudeckmih nanysarens HA1 co
BCTPOEHHBIM FEHEPATOPOM U CBETOANOA
HL1 BypeT nepuoauyeckyd nocTynatk
NMUTAKLLEE HAMNPSIXEHWE — CTAHeT 3By-
4aTe CUCHAN TPEBOTN W BCNLIXMBATE CBE-
Toavoa HL1. Tlo mepe HapacTaHua Hanps-
XEeHWA Ha xoHpeHcatope C11 dacTtoTa
CNEAOBAHUA 3BYKOBbLIX CUIHAN0B 1 BCNEI-
wiek Bo3pacraer.

Tak MPUEMHUK CBOMMK NPEPBIBUCTHIMKW
CUrHanamn C rapacTaloweid 4acToToh
"HanOMUHAaeT" BNaaensLy, YTO PaaMOKOH-
TAKT C OXPaHAEMLIM ODLEKTOM YTpaqeH.
Kak TONeKO paanonpUEMHIK OKa3bIBAETCSH
B 30HE AEWCTBUA nepefaTinka, Nnepebie
*e UMAYNbGel HA DBase TpanaucTopa VT4
NPUBOARAT K pa3psaake koHgercaropa C11
W CUrHan TPEBOrM Npexpawaercs. B pe-
KUME "MORNBHUSA NPMEMHKK noTpebnaeT
ToK He Gonee 0.4 MA, a npu nopaue Tpe-
BOXHOMO CUrHana or Boapacraet ao 10 mA,
Y1obbl CKAYku TOKA He BAuMAnu Ha pabory
yeunutens PY 1 CBepxpereHepaTtuBHoro
KacKaad, B Uenb WX NMUTAHWS YCTAHOBNEH
RC-dbunetp R4C3. Ona nuTanuns npuem-

HavanbHbiii TOK 3apaaku akkymMynaTop-
Hol BaTapeun OyAeT 3aBMCETh OT BbIXOA-
HOro HanpsXxeHus Bnoka marasus (Uy.),
HANPAXEHUA PA3PANKEHHOR aKKYMynaTop-
Hon Barapen {U.), erc BHyTpeHwero
CONPOTUBNEHNA M NadeHna HanpPsXCHUA
Ha anoge VO3. No Mepe 3apsakv Hanps-
xeHve baTapen BO3pactaeT v 3apsaHbiid
Tok nagaet. Mpu U, = 5B 1 pazpaxen-
How 6atapee (Uxs = 3 B) HauanbHolll TOK
3apsakn cocrasenseTr okono 100 mA, w10
BMNCAHE ACMYCTUMO, [1NR KOHTPONS pacTy-
LErO HANPAXeHUs akkyMynaTopHown Bara-
pen BRefieHbl TpaH3UCcTopel VT1, VT2,
NPYNEM BTOPOH BKAKOHEH KAk Auoa. Koraa
Hanpaxenve Gatapew aocturker 4,5 B,
TRAH3MCTOP VT 1 HAYHET OTKPLIBATLCH, HA-
npaxeHue Ha Bxoge Comp MUKPROCXEemMbl
DA1 Bo3pacTeT, 4TO NPUBERET K YMEHbUIE-
HUIO BRIXQJIHOTO HAMNPAXEHNRA, @ 3HAYUT, 1
3apRAHOrC Toka. 310 nossonaeT wibe-
XaTb NEepe3apsakK akkyMynsTopHoin Oa-
yapeu.

MNepegaTivk 1 Npuemtvk cobpatib) Ha
NEYATHBIX NAATAX N3 OAHOCTOPOHHE HOSb-
[MPOBAHHOrQ CTEKNDTEKCTONUTA TONILU-
HoM 1,5 MM, 4EPTEXW KOTOPLIX MNOKA3aHbI
Ha puc. 4 n S cooteetcTBerHo. Mepegar-
YK “3EAMACKMPOBAEH" 8 MAMKOM WrpyluKe,
KOTOPan CNYXNT OPENCKOM INA KIIOHEN.
AHTEHHA (OTPE30K U3ONMPOBAHHOIC MOH-
TaxHOro nPoroAa AMHOM 15...20 cM, CBU-
THI CNUPanbIO) ABARETCA COEAMHUTENL-
HBIM  3EMEHTOM KNIOYEA W UrpPyiluKn.
DnvHa aHTeHHbl OrpaHrdeHa KallpoHOBOW
HATEO WM NECKOW, (IPOTAHYTOW BHYTRM
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cnvpanu. FlpremHuk "cnpatan” B TBEpAon T
KOpoOKe OT curaper. AKKyMynaTopHas  —
GaTapen 3akpennelia Ha NNaTe NPUEMHUKE ° L } /FQ =03 09% ezl B ]
Ha OTBEAESHHOM el MECTE NBYMA XOMYTaAMM c1 R4 T ¢
13 XECTKOroO NPOBOAA. oo ¢ e— o R12
" i vi6 15
KowewHo, ucnoneaosarue “Tatnerod €2 Ri C6 C12 odKo o FJe
HbIX" 3NEMEHTOB NMUTAHWH 1 paauoane- K 2
MCHTOB 018 MOBEPXHOCTHOIG MOHTAXE R14 Ko P Hzﬁj—e
nossonunv 6ol 3HAHNTENBHO YMEHBLWWTE ° by Rt 350 20 04y HLI
pasMepbl MORTAXHBIX NNaT, HO K ocobol vi1oce _T_ VTS5 g% oo
MUHWATIOPHOCTH 8BTOP HE CTPEMUNCA, =853 g3 [T RN oK 30
Bece petann 3Y, wckniouas ceteBoi 19 L1 %1 [L3 via ‘06
TpauchopMaTop, CMOHTUPOBREHH  Ha ! ; | R7 .
NE<aTHOW NNATe U3 GAHGCTOPOHHE (PONb- Q 0 ©1 Bo o—f }—o
IMPOBAHHOIO CTEKNOTEKCTONUTA, YEPTEX 1é 12781 © DA 2 o3ke
KOTOPOW noka3ad Ha pMmc. 6. MNnata u WA C4:>:||:<; - 04 5S¢ %g“
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TPaHCHOPMATOP YCTAHOBSAIEHEI B KOPMYCE CS_T_ Cl
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ponuka 12-10M”, OF HErd MCHOALIOBAH W a— C10
NOHKAIWM I TRAHCGOPMATOR. Puc. 5
B yCTPOWCTEE NPUMEHEHE NOCTOAHHBIE )
pe3uctope MAT, C2-23, nopcTpoesHbiA —
Cl5-2B6, OKCUOHBIe KOHOEHCATOPRl — Pamounas anteHHa WAT BeInosHEHa B
MMNOPTHBIE, NOACTPOeYHbIn — KT4-23, evne NPaMoyronbHuka CO CTopoHamu 50
ocTtansHbie — K18-17. fina 3amMeHbl Tpan- a oD v 30 MM U COAEPRXAUT TPW BUTKA NPOROAA
auctopoe KT3102E noponayr KT31020 w J o 3 Nan 0,8. B HECKONBKWX MECTAx BUTKU
vwn nmnoptHele BCS530C, tpaHaucTopos o PaMKW CKPenneMbl Mexay cofoi HUTKamMI
KT3107K — KT31071, BC560C, tpaHsuc- g ¥ NpomTaHsl kneem BO-2. Pamka aHrex-
Topw KT3B1IN 3aMennmbl Ha KT3107 ¢ o Hbi PACAONOKECHA NAPANICNBEHO MOHTAX~
NoHeIMK BYKBEHHBIMW UHAEKCamMK. Cee- Ny HOW nNnarte Ha BuicoTe 18...20 MM v 2aHun-
TOAWOABI MOXHO NPUMEHNTDL Mobkie kKpac- MAET MECTO HAA AKKYMYNnATopom. Ee Ha-
HOrO LBEYa CBEYEHUA, XENATENbHO NOshbi- 40 CTPOWMKY Ha 4acTOTy Nepefar4uka ocy-
LIEHHOM APKOCTU CBEYEHNA. AKYCTUHECKMIA KoM 1 T1 mecr?:lgm)é no.u,crpoequéM KOHAOEHCETO-
Vany4aiesib — CO BCTPGEHHbIM reHepaTo- T POM . cnysae HeoOXOAMMOCTU HA
pom 1 pabounm HanpsikeHnem 3.5 B, VD3 l - -] VD% [k] nnate NPeaycMoTReHO MECTo Ans ycta-
#anpumep, TR1203Y wnu GS12058S. :i‘%) —in A VD‘;“" HOBKW NAPANTENBHO €MY A0NOARUTENBHO-
B paguonpuemMHuke NpumMeHeH Apoc- . 4, 0 KOHaeHcaTopa.
cens AM-0,1, OANM-0,1, ero MOXHO Ha- L CZT— 4’_@’ M'Hespo XS1 (ans ronosHoro Tenedoqa
MOTalb Ha (eppriosom (400HH) Marum- 55 R 85 421— L. . Twna TM-2) hia nnaTe panvonpueMhmka
Tonposoae  Tunopasmepa  K10x6x4 -0 RS Ko Bo [ | o DA1 5 rag | HL CMOHTUPOBAHO B NOAOXEHWM “nexa” u
(20 evTkoB Npoeoga N3IB-2 guamerpom & @ Bo Ko T 08 1of¢ 4 3AKPENAEHO XOMYTOM M3 NPOBOAOKMW.
0,1...0,2 mMm) unn HA DEPPUTOBOM MOA- N VT2 30 Ceevoavion HL1 (CM. pucC. 2) MOXHO MC-
cTpoeuHuke MB0OOHH-3-CC2,8 12 OT KOH- M = VT KIIOYNTb, HO TOTOA B3AMEH HErd HEOBXO0-
1ypoB MY KapMaHHLIX PALMONPUEMHUKOB  Puc. 6 ANMO YCTaMOBUTL PE3VNCTOR CONPOTUBNC-

NPEXHUX NET BBINYCKA {75 BUTKOB NPOBO-
pa N3aB-2 0,08..0,1). B 3Y npumerer
APOCCEnb OT KOMMbIOTEPHOro 6aoka nu-
TaHWUA C MAOXO PR3NUHKMMON M3pKUPOB-
KOWM, €10 MOXHO 3aMEHMTH ApPOCCeNem
RLB1314-221KL.

Kapkachk! Karyliiek nepeaammnka u npu-
eMHMKA CamOnenbHblEé, BHINONHEHbI U3
NNacTMacCcOBOW 3arOTOBK® ANaMeTpom
6,3 vt aywHOI 15 MM, Ha 0AHOM KOHUE Kap-
Kaca Hapezara pessha M6 ans yeTaHoBKM
HA NAAaTy, a BHYTPK — CKRO3Has pe3kba M4

ANa NOACTROBYHUKA W3 KAaPOOHUNBHOID
xeneza. Karywka L1 nepegamwika coaep-
*KWUT 12 euTkoB npoBoga [N3B-2 0,25 ¢
OTBOAOM nocepefnHe, a L2 — 4 suTka
npoeoga N3JILLO 0,12, HamoTavHoro
parHOMepHO noBepx Lt. B npuemHuvke
KOHTYPHAR KaTywika L2 cogepXut 12 BuT-
xoB npoeoaa MN3B-2 0,25 ¢ oteuaom OT
3-ra BuTKA, KaTywka cena3n Lt — o1 4-ro
BuTka MISILLO 0,2, oHa HamoTaHa Ha L2,
Brxe K €8 333eMNEHHOMY BRIEOOY.

Huem 0,3...1,8 kOM. MHaqe ¢ Harpyakod
U3 OAHOrQ akyCTUMECKOrG uanydarensi re-
HepaTop umnynscos (VT5, VTB) MOXeT He
3ANYCTUTLCA.

Mpy BKAIOYEHUM aKKymynaTopa Ha 3a-
PROKY OUTAHWVE PAAVONPUEMHUKE OTKNIO-
YAeTCA, MO 3TON NPUYUKE CREUMANBHOIO
suKmoyaTens Het. Mpu HeobxoaANMOoCTH
AUTAHWE RRANONPUEMHMKA OTKNOYAINT
YCTaHOBKOW 8 rHe3no XS1 B3amMeH BUNKY
3Y sTynkv nogxoasulero auvamerTpa ua
M3CAALVOHHOI O MaTepUana.
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HanaxmeaHue HauMRaloeT C NepeaaTHu-
Ka. HmxHni (N cxeme) BblROL, pe3ncTopa
RE BpemMeHHO OTCOSANHSIOT OT TPAH3UC-
TOpoB VT1, VT2, ceetoouopa HL1 u co-
SOUHRAIOT € MUHYCOBOW AMHWEN NUTRHWA.
Konrponmpys BY HanpskeHwe Ha KaTywke
L2, NoACTPOBYHUKOM KaTywku L1 pobwu-
BAIOTCA €10 MAKCUMANBHOFO 3HaqeHna. ToK,
notpebnaemblll TRAK3MCTOPOM V5, gon-
xeH ObTh B...10 MA, ero yCTanaenmeaaT
noabopkon peauctopa RE. Mocne Hanaxm-
BaHUA BOCCTAHABAMBAIOT BCE COSAMHEHWA.
Ecnu reneparop BY BoaGyxpaercs He-
YCTOMNMBO, NPURMHON MOXET ObiTh HEBel-
COKas aKTMBHOCTbL KS8APLEBOro pe30HATO-
pa, 8 3TOM cnyyac noTpebyerca noabopka
xoHpeHcaTopa C5 {ne Gonee 100 nd).

B paaronpuemMHyKe Mexay NpassiM (N0
cxeme} sbIBOAOM koHpewcatopa C10 un
obwmm  NposogoM  BKNKOHAKT  nobbie
BLICOKOOMEILIE (CONpoTMBNCHWE -— Oonce
500 OM) ronoensie TenedoHsl. MoaSopkon
peavctopa R3 yCcTaHaBNIMBAKT PeXuM
CBEpXpPEereHepaTMBHNTO Kackana. Ero Hop-
ManbHaa DEﬁOTE NPOABNASTCA B NTQNOBHbIX
TenedoHax kak CUNBHLIN “CYNEPHLIA™ WYM.
Pacnonoxve Heaanexo (1,5...2,0 M) sknio-
YeHHKIN Nepenardynk, NOACTPOSYHWKOM
Katywkm L2 nactpavieaoT koHtyp L2C4 Ha
4acToTy nepepartuka. B ronosHbix Tene-
¢GoHAX A0MXHE NUCTO 3BYYaTb NpepbIB-
CTHIE TORANBHBIE CUNHANB. MakCUManbHyI0
rpOMKOCTL 3BYKA NONYHAKOT, HAcTpauBas

OTcoeanwHuUs ronoedule  TenRedOoHb),
yOEXAAKTCH E TOM, Y4TO NP EbIK/IKOUYEHHOM
nepenaTyrKe HavMHAKT 38y4aTbL CHMrHanN6!
TREBOr, d NPy BKIKYEHHOM — npekpa-
waoTes. danee onpeaensior TOanbHO-
BorHOCTE" BCEW CUCTEMH, KOTOPARA B
OCHOBHOM 3JaBVCUT OT TWATEeIbHOCTHY Ha-
NaxXWBaHUg W pPaguonNpUemMHuKa 1 ne-
PenaTYnKE, d TAKXe O/IMHEI U3NYyYalowWwen
aHTeHHs. Pacctoskus 3...5 M enonxe go-
CTATOYHO 4N8 PELWEHUA 3a0aNK KOHTPONR
3a OOBLEKTOM KaPMaHHOID “BaznpoBaHus™.

Noabopxoin kongeHcaTopa C11 MOXHO
U3MEHATE BPEMS 330EPXKN BKIIONEHWS
IPEBOXHOR curHanuaaunwn, Hanpumep,
npu C11 = 47 mk® curHan BKAYAETCH
nprMepHo yepes 1,5 ¢ nocne ocnabnervs
curHana nepepativka. Ho sce xe Hekas
onNpepeneHHas UHeRLUOHHOCTb BKIKYEe-
HWS CUrHana Tpesarn He BpeavuT NocTas-
NEHHOW 338a4e OXpaHbt O6BEKTa U NOBLI-
waer noTpebuTensCckMe KavecTBa YCT-
poncTtea. Jleno B TOM, 4TO pamoYHan
aHTeHHa, NPUMEHEHHan B paguonpuem-
HUKE, OOMaaaeT OMarpamMmMoi HANPaBneH-
HOCTY C WUPOKUMKM MEKCUMYMAamMu U
AOBONBLHO OCTRBLIMIY MUHWMYMaMK. Npen-
NONOXWThL, 4YTO paACnOROXEHWUE nepepar-
HUK2 NO OTHOLIEHMIO K 3TUM MHUHUMYMaM
OyAeT CTaTUYHBIM, TEOPETUHECKU MOXHO,
HO NPAaKTUHECKW TaKaa CHUTyaLma Manoee-
POATHA, W NTOOBI NPUEMHUVK He pearupo-
82 Ha Kaxf10e Takoe COBMNaferne, KaK Ha
NOTEPIO KOHTPONA 32 ODLEKTOM, 3a0epX-

Ka Ha BKJKYEHWMEe TPEBOrWn BCE-TAKK
HEeobBxoauMa.

Mpy MaKeTHBIX WCNBTAHMAX paauo-
NPUEMHWIK HOPMAaNEHO paboian u 6es yen-
amtena PY (VT1), NpUHAMEs CUrHan Ha
OTPEe3aok NPOBOJA, COEMIUBEHHRIA C Ka-
Tywkon ceszn L1. Ho, ysmuteiBar coobpa-
KEHWA, WU3NOXeHHele B [2] no nosopy
YCTIPAHEHNS U3NYHEHWA CceepxpereHepa-
TOPa B 50UP U BAMAHWUR MOCTOPOHHUX
pegMeToB Ha HacToTy HAaCTPOWKU ero
KOHTYpPa, ycunuTtens 6uino peweHo ocra-
BUTb. ONR NOBBILEHWS CTabuNbHOCTH
paboThl KAaTylLKa L2 BMECTE C KATYLUKON
CcBR3x L1 noMeLweHa B natyHHolil 3KpaH,
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“ O7 pegaxkumy. [10CKONbKY 8 DaMONENEM-
HIKE (pUC. 2) TOK NEPEe3 YpaHaucToper VI3 i
ﬂ VTS He orpaninyes, 370 MOXET CTath Npuvm-
| HOI NOBBILEHHOND JHEpronoTpelnewss. s |
u YC1PateHis 3T0F0 HEAOCTATKA & LIENL VX KOAI-
NEKTOPOB CAGAYET YCTaHOBMTEL PE3NCTOPH
1 CONPOTABASHUEM OKOSI0 | KOMm. ‘

Peaaxrop — M. Hevaen, spadwika - - U Hevacn

AHTEHHY KongeHcaTopom C2.

UHTEPHET-MAIA3WH "OECCH"

npeanaraer:

— MKO5Q — apantep agns noa-
knrseHva No USB yctpoincts IDE/SATA K
Komnetotepy — 1065 pyb.

— MT3050 — CTalMOHApPHBIA COTO-
Bbiv TenedoH GSM ¢ dyHkumren Secnpo-
BOAHO DXPaHHON cucTemMsl — 8600 pyb.

— USB ocumnnorpagp BMB8020 —
2165 py6.

— JABYXAVaNa3oHHbIN 4acTOTOMER
—BMBO10 {1 Tu— 12 My, 100 MMy —
960 Miu) — 1950 py6.
| — CobparHyto, B KOPryce, niary Muk-
PONPOLECCOPHONO  METANNOUCKATENR
BM8042 — 1252 pyh.

— Mporpammatop EXTRA PIC —
750 py6.

— BHYTPUCXEMHBIW OTNAOYUK YCT-
poicTe Ha PIC-koHTponnepax MICD2-
MC1 (ananor MPLAB-ICD2) —
1700 py6.

— Apantep K-nuwunu BM9213 gnn
NOQIITIHEHUS NMEPCOHATIBHOIO KOMITbH)-
Tepa uwepes USB Kk guarHoCTUHeckomy
kaHany (K- uan L-nuHnn) SneKTpoHHOro
©noka ynpaaneHuna (IBY) aeTomobnna ¢
LEensio AMArHOCTUKU 1 YNPaBAEHUA ero
dyHkuamn — 823 pyb.

— Apnanrep K- NM9213 (Ha-
60p Ana cOOPKM) ANA NOAKIKQYEHUR Nep-
COHANBHOTO KaMmMbloTepa uepe3 COM-
nopT k 3BY aeTomobuns — 542 pyb.

- MNepexopxuk USB 8 COM BMBOS0
ans NIK — 399 pyh.

— QNEKTPOHHLIN OTNYrMBATENb NOA-
3emMHbIX rpeiayHos MKOBO {nwaop ana
li60pl<u) — 416 py6.

— NM5422 — MHOrOMCKPOBCE 3NEKT-
poHHOE 3axuradue "Tlynbcap-M" (knac-
cuka) — 795 pyb.

— BOCHbMUKAHANBHEIA MUKPOMPOUEC-
COpHOW  TAaWMep, TepMoCTaT, 4acol
NMS8036 — 1408 pybt.

— Ha6op "Yactrovomep 10 Ny —
250 My — 550 py6.

— GSM-curHanuaauvio BMB038 —
1122 pyb.

— ¢ poByiO wKany Tpascueepa —
850 pyb.

— NMB022 — 3apsigHOe yCTPONCTBO
OnA akkymynaTopos — 561 py6.

— Yerponcteo BM9222 ana pe-
MOHTA U TECTUPORAHMA KOMNbIDTEPOB —
POST Card PCl — 1728 py6.

— Habop SMD pe3ucTOpOB TWMNO-
pazmepa 0805 w3 170 HOMWHaNO8 oT
0 Om o 10 MOwm, £5 %, no 50 wr. kax-
noro — 850 py6.

— MT5001 — crakaH C UBETHOW
noaceeTkor. Ha BeIbOP: KpacHem,
CUHWIA, 3eneHbIn, xentein — 125 pyb.

— BMSY010 —- USB BHYTPUCXEMHbIHA
nporpamMMatep AVR MukpoKoHTponne-
poB — 662 py6.

- Maanbuyo ctasuvio LUKEY
852D+FAN. ®eH + nasnbHUK, Uudpo-
BOW nHaukaTop — 2665 pyb.

OnncaHne n XapakTepUcTUKN CMOT-
pure Ha http://www.dessy.ru

Bceraa B npoaaxe Habopel aeTtaned
LANs CAMOCTORTENBHOM COOPKW, Kopny-
Chbl, paguogeTany, MaTepuans u coopy-
AOBAHWE N8 NAMKW.

105318, r. Mockea, a/a 52 "NO-
CbIITOPI”. 3akasnl NpUHUMAKOTCH

no 6ecnnaTHOMY MeXyropoaHoOMy
MHOFOKaHafbHOMY renedony:
8-800-200-09-34 ¢ 9-00 no 17-30
MSK, no e-mail: post@dessy.ru wnm
Ha calite www.dessy.ni.

371 vt MHOTUE ApYrre HatoPs, Y3ne! v
MOAYIWM  ANS  RaguoNOUTENLCKOro
TBOPHMECTBA, a8 TAKXE KHUMY Bbl MOXETe
npuoBpecTn nNo  appecy: Marasuvd
"TexHUHeCcKan KHUra”" Ha TepPMTOpUKU
KHUXHOW apmapku . wobepus (MO},
yn. Bonkogckas, aom 67.

Ten. 8(915) 069-06-88.

(lpeanaraem yHUMBEPCANbHBLIA NPO-
rpammarop WizardProg- 77USB.

KpaTknih nepeqeHe nopgepxmeae-
MEIX TUMOE MUKPDQTXEM:

EPROM: 2716-27C080;

EEPROM/FLASH: cepun 28, 29, 39,
49, 50 pasHuix nponseoauTenelt, anek-
TpYYEckuy crupaemble 27CXXX Winbond,
Firmware/Hub, MCU dvpn Intel, Atmel,
Philips, Winbond, Microchip;

SEEPROM: 24Cxxx, 93Cxx, 25LCXX.

GAL/Noruyeckne marpuybl: 16vEx,
20v8x, 22v10A.

Bce mukpocxemu B kopnyce DIP
NPOrPAaMMUPYIOTCA B €0WUHOW PO3ETKE
ZIF-40 ARIES 6e3 npymeHenns apante-
poe. MNporpaMmmarop nMTaeTca 0T ANHUA
USB, He HyxeH BNoK NuTaHus.

LleHa — 3300 py6.

www.wizardprog.com

Ten. {351) 265-46-96.




YnpaBneHue 3aneKTpolaMkKamMmm
ABepel aBToMoOUMnA

C. BAUKOB, r. Cypryr

O npeumyuiecrTsax CHCcTemM QUCTAHUNONHOIO 3anupannsa ABepeit
aBTOMOOMAR 3HaAET CeNYac Laxe HEeNCKYLIeHHbI aBTosnanency.
Mpaxkruvecky Kaxasii HOBbIS 3BTOMOOMAL 06OpPYAROBAH LEHTPANL-
HbIM 3aMKOM. 3TO yX€ CTaHZapTHAR ONUUs » Ans GonbwAHCTBA OTe-
4eCTBEHHbIX ABTOMOONNEH, BoINYyCRaEMbIX B HACTOSL{EE BREMST.

A KaK peanu3oeare €€ HA MAWNHAX CTapbix mapok? 06 sTom #

PacCKa3IbIBAET CTATHA.

N /l HOrve Bnafenbubl aBTOMOBUNEeNn
LV L crapbix Mapok CamMocToaTensHO ao-
pabaThiBAKT CBOM MAWWHLIL, YCTAaHABRNN-
gas 2NEeKTPG3aMKv OAHOBPEMEHHO CO
CTOPOXEBBIMU CUrHANM3aTopamy. Te, KTo
XKENAaeT WMETb MakCUMyM ynoOcTe npw
MUHUMYME 3ATPAT, YCFAHABAMBAIOT 33MKU
C 9NEKTPONPVBOLOM TONEKO B NEPEAHVE,
HauBonee 4acTo ucnons3yemsle asepy. B
pezynerate ynobcTBa novYtM T Xe, HO
YPOBEHb OXpadbl HUXE W3-3a TOro, 4TO
BAARENEL MOXET MHOrAA 380b1Tb BPYHHYIO
3aNePeTh I9AHUE ABCPU.

Mov aBtomoBuns BA3-2115 unana-
yaneHo Geln OOOPYOOBAH LEHTPANLHBIM
3NEeKTPO3aMKOM 33BOLCKOro MCNOMHE-
HUS, B KOTOPbIM BXOOWN Y3&N yNpPaBneHns,
KOHEYHBI BLIKNIOHATENL B BOAUTENBCKON
ABEPU 1 YeThIpe y3na Nnpueoga (akTyato-
pa) aseptbix 3amMkoe. B peaynetare ycra-
HOBKK aBToCurnanuiatepa "STARLINE
AB” ¢ 0OpaTHOIM CEA3LKD y3en ynpaeBnenus
N ABEPHON KOHEYHLIW BIKAICHATENE Oinu
AEMOHTUOBAHBI, a JINEKTPO3aMKK Noa-
KJIOYEHBI HENOCPEACTBEHHO K CUrHanmaa-
TOPY.
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S3awmMweHHoCTe MawmHbl U ynoGeTea
AR NONL30BATENs OKaxyrcs Haubonee
MOMAHBIMK, KOrNa CHCTEMA ANCTAHLIMOHHO-
ro 3anupasns GyneT COBMELWeHa ¢ cucTe-
MO aBTOCUrHanNn3auvn. Flpmn 3Tom NnoBbi-
WAIOTCS Y YPOREHE OXpaHbl aBToMObunS,
TAK KaK OAHOBPEMEHHO C BKNIONEHWEM
PEXUMA OXpPadHbl ABTOMATUYECKW 3anun-
paKTCn BCE ABEPW, YU HALEXHOCTL 33LUM-
Tol aBTOMOﬁMJ‘Iﬂ, TOCKONEKY Nocae T10ro,
KaK BOAUTENL BHILWEN M3 CanoHa, BO3MOX-
HO ABTOMATVHMECKOE 3anupaHve aBepen
(naccyBHOE BKNKYEHWE € BNOKMPOBKON
Asepu), v nuyHan 6e30nacHOCTL BOLKTE-
19 ¥ NAacCaXUpPOB B pelynsTaTe 3anvpa-
HUA ABEPEI B MOMEHT BK/IIOYEHUS 3aXu-
raHus,

Norvika paboTel CMCTEMB) TAKOBA, HTO
UMNYNbCE OTNUPaHUS—3anupaHusa no-
CTYNaKT Ha BCE SNEKTPO3AMKWN OLHDBPE-
MEHHO. Npu akcnnyarauuv Beino obHapy-
XKEHO, 410 3UMOI 3aryCTeBlUan CMaska
MEXAHU3MOB 3AaMKOB U1 HECNOCOBHOCTL
HopToBOok GaTapewn akKyMynaTopos OTaa-
BaTs HONBLLWON MIHOBEHHBIA TOK MPYBOAAT
K TOMY, 4TO 3AEKTPO33aMKN HE MOTyT Ha-
BEXHO pal3bnokvposaTse ABEpW. AHano-
rMYHAS CUTYAUMA CKNAOBIBASTCA W Npv
3anupaHnu, BCNEACTBUE Hero kakas- nubo
ABEPb MOXET OCTaThCH HE3ANEPTON.

Kpome aT0ro, kak B GONbLUMHCTEE aB-
TOCWFHAJIN3ATOROB, BLINOHAICTCH “X0N0-
CThle XOLH" MPY OTMIMPARHUN—3ANUPaHUA
3a0HUX ABepeit, ecnu B noezaky cobmpa-

eTCH 0AVH BoauTenb nubo BOAUTENL C 04 -
HMM Naccaxnpom, OROpPA MHave, He npe-
OyCMOTPEHa BO3MOXHOCTb [asfnesibHor o
YNPAaBNEHUA SNEKTPO3AMKAMM .

B curHanuzatope " STARLINE AB” ecTea
NPOrPaMMUPYEMbIV BIXOA, IR peanvada-
UM pyHKUWMM OBYLLAMOSOrC 3anupaHus—
oTnupaduA asepen. Ha npaktuke 310
Buirnsamnt tak. Npu HAxXaTum Ha KHONKY
OTNURAHUA IBEPEIA HA NYNBTE CUrHaANN3a-
TOPa OTKPLIBAETCH TONLKO BOAWTENLCKAR
asepb. Y106k 0TKPLITh OCTANBHBIE, HEVE-
XOAVMO YCTaHOBWIL KYpCOP Ha aKkpaHe
NyNeT& Ha@ 3HAYOK AKTUBALMM ACNOMHWU-
TENbHOIO KaHana W CHOBa HaxaTh Ha
KHOMKY OTNMPaHvs aseped.

370 He nekaszanock yAOOHbIM WU He
pewanc scex npobnem. Moaromy Aonon-
HUTENbHO K CUrHanu3aTopy Guino paspa-
©0TaHO YCTPOWMCTBO, KOTOROE 3T Heno-
cTaTRu yeTpaHano. JONonHMB UM Aaxe
camblid  DeweBkitt aBTOCUrHanuaaTtop,
MOXHO NOBHCUTL Ge30NaCHCCTL aBTOMO-
61n9 1 YyROGCTBO NONB3IOBAIHUA.

OcHOBHOE HasHa4eHVe YCTPONCTRa —
noouepenHoe vitupaTtensHoe BRIKYEHWE
3ANEKTPONPWBOAOE 38MKOR ABEPEe aBTo-
Mobuns. Moaobuan GyHKUUR, KCTaTu, pea-
AN30BaHa B asTocwHanuaatopax bonee
BLICOKCIO YPOBHS, Takux kak MICROCAR
ALARM 052.1, SERPI STAR GR-44 v gp.
Oxa nozsonneT nadexare Pe3kere nane-
HWS Hanpsixexus B DOproson cetn asTo-
MOBMNA B MOMEHT OTNUPAHUS—3anNupa-
HUS W, KAk CneacTeue 3Tero, nbecneynTs
HaAEeXHoe CpabaThiBaHNE KAXAOIo 3neKk-
Tpo3aMKka, 0COGEHHT 3UMON.

MpuHUMNUansHaa cxema ycrponucBa
nokaaana ua puc. 1. OHo cobpano Ha
WKPOKO M3BECTHOM pagvonbnTensM
MukpokoHTponnepe PIC16FB4A 1 aByx
CABOEHHbIX MOLCTOBBIX YCHNWTENRX TOKA
L2Z9BHN ¢ MakCUManbHbIM KOMMYTUPYE-
MBIM TOKOM 2 A NpW HaNpaxXeHnn Ha
Harpyake go 50 B.

Mocne BKAKMEHUA NUTAHWE NPOUCXO-
OMT MHULMANMIALMA MUKPOKOHTRONNERAa
DD1 — nwHuu RAQ, RAt, RAZ2, RA4 Ha-
CTpamBaloTCR Ana paboTel Ha exod, Bce
nuHUK NOpTa B — Héa sbixoq,. Ha Boixogax
RBO—RB7 — Hw3kun ypOBEHb, ONCKTRO-
opuratenn M1—M4 ocbecToqeHe). Mukpo-
konuTponnep DD1 nocTtosHHe cneamT 3a
COCTORHWEM BXOA0B RAD, RAT.

MMAynbC BBICOKOTQ YROBHA AAUTENb-
HOCTbIO He medee 0,7 ¢ (oqa Buibpana
M3BLITOYHOM ANA NPEeaoTeRALLeHNS NOX-
HeIX cpabartkiRaHnil), NOCTyNaKWwmih Co
CTOPOXEBOrO CUrHaMM3ATOPA HA BEPXHWA
Nno cxeme BXOA YCTPOWCTB2 (OOD3HaueH-
HB Gykson O — BXOA OTNWPAHUA), NPWXC-
AT Ha Bxog RAQ mukpoxkonTponnepa DO
Ha ero Bwixogax RB0O-~-RB3 nocnenosa-
TENBHO BOIHWUKAKDT MMNYNBLCH BbICOKOro
YPOBHA anutencHocTelo 0.7 ¢ ¢ naysoi
mexay Humum 0,7 ¢. [ns HapexHoro cpada-
THBAHNA BNCKTPOIAMKOB ANUTENbHOCTL
UMMYNLCOB MOXHO YBeNu4YnTL Ao 1 C.

3TV VMNYAbCE NOCTYNAaKT Ha BXOObl
HETLIPEX MOCTOBBX YCHAUTENEW Toka —
nea obbegnHeHbl Mukpocxemon DD2 n
nea — DD3, kotopeie ynpagnsoT paboToi
anekTpogBuratencii M1—M4, Ha sxop
Ka¥p0ro MOCTa NOCTYNAT ABa pabouux
WMNYNBCHBIX CUrHaNA. INeKTpoasuraTens
BKAIQYAETCA, KOTAZ2 YPOBHW CWUIHANOB HA
EXOQax €ro ynpaensiowlero mocra paa-
Hble, 1 CHeCTOHEH, KOrNa YPOBHU OAMHA-
KOBRIE.
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ANEKTPOHUKA 3A PYNEM

Ten. 607-88-18

Npwem craren: mail@radio.ru
Bonpoce:: consult@radio.ru
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pokoHTponnepa DDI

HW3KWK YDOBEHL), TO
OBEpPU OTNVPATbCH HEe
Oyay1. CyuTaeTeR, 4TO
OHUM YXE OTKPLITH).
Knonka S81 ¢ apyma
OUKCUPOBAHHBIMK N0~
NOXeHNAamMK npedHa-
3nadeHa ang NpuHyau-
TEAbHON OTMEHb! OTNK-
paHMa 33QHUX asepen.
CaenaHo 310 13 Tex Co-
ofipaxeHvn, 41O no
cratucTuke npu 60 %
NOes3aoK e canoHe ner-
KOBOFC  aBTOMOOMNS
H@xoguTca TONbKQ BO-
AnTens. ECAv KOHTaKTH
SB1  3@MKHyThl, Ha
Bxoae RAZ MWKDOKOHT-

ponnepa DD1 npucyT-

CTEBYET HWM3KMIA  ypo-
BEHb. JTO O3HANAET,
4TC Apy  OTNUpasmu
nsepen COCTORHWE Bhl-
xopos RBZ, RB3 mwk-
POKQHTPONNEPE HE U3-
MEHUTCH 1 3a0Hue JBe-
Py OCTAHYTCR 3aKpel-
ThittW. A BOT NpK rocTa-
HOBKE MalUMHbLI Ha8 OX-
PaHy v 3anupaHn ose-
peil Ha 3NeKTPO3aMKu
3agHUX  ABepen  Bee
paBHO OyayTr noaaHb
UMNYNLChl 3anNVPaHus,
Tak kak ABepv MOrnu
H6ITb AC 3TOrO OTKPLITHI
UAHYTPDK BRYYHYIO,

Mpu nopase wum-
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nynbCa BLICOKOro ypos-
HR ONNTENBHOCTBLIO HE
meuee 0,7 ¢ curHann-
JATOPA HA RWXHWA Mo
CXeMEe BXQJ, yCTPOUCTBa
{3 — Bx0A 3anuparHns)
Ha sbixopax RB4—RB7
MWKPOKOHTPOANEPA NOo-
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B 3aBUCHMMOCTH OT kOMOWHAUMW YPOB-
HEW Ha Bxopax ycunutenes DD2, DD3
POTOPEI 3NeKTPOABUraTENel BPALLAIOTCR 8
NPAMOM UNKM OOPATHOM  HanpaBneHuu,
3aNMPas UK OTNWPAA Asepu aBTOMODUNA,
B paccmaTpuBaemMom yCeTpPOUCTEE Npw
RhICOKOM YPOBHE Ha Bxoaax |1, 3 v HU3KoMm
Ha Bxoaax 12, 14 3nekrpoasuratenn oTnu-
paioT asepu. MNpu obpaTtHoM coveTaHmK
YPOBHEN ABEPW NOOHEPEAHO 3anvMpPaleTCa.
MochcaoBaTeNpHOCTh OTNUPaHMA —3anu-
paHus: 3aaHNA Npaean, 3aaHsn nesas,
nepenxsas NPaeas, NepeaHana Neras.

Ecru npu otnupaduv ABEpei kakaa-
MBO U3 HUX OKaXeTCHA yYXe OTKPbITON
{KOHTAKTbl KOHENHOrC ABEPHOIO BBIKIIO-
yatens SF1 3amkHyTH, Ha Bxoae RA3 Muk-

BCEX 33MKOB, HEe3aBu-

CMMO OT COCTOAHWA

KOHTaKTOB KHOMKM SB1
n agepHoro seikniowatens SF1. CaenaHo
3TO 12 CODOpaxXeHUn 6e30NaCHOCT.

B yCcTponcTee NpUMEHEHB PE3NUCTOPLI
MINT-0,125, NOCTOSHHbIE KOHOEHCATORbL
K10-17, okcuasein konaeHcatop C1 —
UMNOPTHBIA, HO NOACKAET U OTEYECTBEH-
Helit KS0-35 Ha HOMMHanbHCE Hanpaxe-
Hue B3 B. MukpokorTtponnep DD xena-
TEMBHO UCNONL30BATE MHAYCTPWASNBHOrO
vcnonHeHus — PIC16F84A-041/P ¢ pac-
wupeHtuiM  pabodvm  TemnepaTtypHev
vHTEPBanoM. CTabnanaatop HANPSXEHVS
78L05 MOxXHO 3amMerHuTb Ha 7805 C yueTom
pasHuvubl B LoKoneexke. Bmecto avonos
KAS52ZA moxHO ucnone3oeate KA522B
win 1NS822. KHonka SB1 — 53.383.2456
o7 asTomobunein BA3, a SF1 — 310 BbI-

KNKOYATENb, CMOHTUPOBAHHKBIR B NROEME
ABEPK a8TOMOONNA K BKAKHAWM Namny
QOCBELWEHWS CanoHa. K ocTdanbHbiM aera-
nam ocobelx TPebGoBaHvin He NpeaLARNs-
eTca.

YcTponcteo cobpaHo Ha nnate vz
donerpoBaHHoro © ofeux CTopoH CTek-
AOTEKCTONUTE TOMLUMHOW 1 MM 1 NoMeLLe-
HO B NAACTMACCOBLIM KOPMNYC NOAXOARWWX
pasMepos, KOTOPLIY NPUKNEEH CKOTYEM B
KQHCOMW NaHemi NpUBoPCR PAA0M CO CTO-
POXEBLIM CUMHANV2ATOPOM.

Yeprex neqatHon nnavel NoKa3ad Ha
puc. 2. Bce BbiBOAbI AETANEN Heobxoam-
MO HadexHO NPonanTb M NOKPLITe NAaty
nakom 300, Apeapoxpauntens FUT ycra-
HABMWEAIOT B Pa3pbiB NPOBOAA OT KOHTAK-
Ta 30 3aMKa 2aXUraHuvs.

CoeppHeHwe ABEPHbIX 3NeKTPOABUTa-
Tenew C yCTpONCTBOM CneayeT BeINoNHATL
rOKUMU MEAHBIMKW MPOBOLAMU CEYEHVEM
1...1,5 MMm® B HapexHol naonsuun. Bee
CKPYTKW NPOBOAOB 0BA3aTENBHO Nponaw-
8at0T V1 M30NVPYIOT COEOQMHEHNA OTpesKa-
MW TEPMOYCAAONHON TRYOXW.

Bmecto Mukpocxem L298HN moxuo
UCNONbL3ORATL PENERHEIE ¥3NLE. Ha pue. 3
noka3aHa CXema PenemHoro yana Aans
oAHOrc 3nekTpogeuratens. fing yana no-
NOVAYT CTaHAAPTHEE aBTOMOOUNEHbIE pe-
ne € NepexknioyaicLMK KOHTaKTamMm —
90.3747 wnn 114.3747-10; BO3MOXHO
NPUMEHEeHNe 1 Opyrvx pene ¢ pabounm
Hanpsxernem obmoTtok 12 B u ponyctu-
MbIM TOKOM HEPe3 KOHTaKTH 2...3 A,
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MNporpamma MUKPOKOHTpONNEpPaA pas-
paboraHa B cpeae MPLAB 5.70.40 dupmMbl
Microchip. CuMynsuma NpoeogMnacet e
nporgpamme Proteus. Kogel nporpaMmel
MUKPOKOMTPOANEpA DNPReACTaBAeHH B
Tabnuue.

O71 pegaxywin. Texcr i Koge OpOrpanms
MUKDOKOHTDOANEPA PA3MELYCHEI Ha FTP-cep-
BEPE pegakumt o agpecy <fp://
fip._radio. ru/pub/2009/10/upz_zam.zip>.

Penaxrop — S1. flowsaksn, rpaduka — F1. Slomaken



OcBeweHue canoHa
CBepPXbApPKUMU cBETOOMNOAAMMU

B. T'OPBATbIX, r. Ynan-Yg8a3, Pecnybnuxa Bypstus

Mpobnema 3amerbl ManOHaAEXHOro OCBETUTENR Canora aBTOMO-
6una nponosKaer TPEBOXUTb MHOrux asrosnapensyes. XypHan
YXe [TOCBATUS €€ PeLICHWIO HEeCKOIbkG nybnukayusi. Craresi, noMme-

HICHHAA HNXE,
OCBETUTEAR CAMIOHA.

| A0EeXHOCTL CCBETUTENA CanuHa aBTo-

mobuna "Bonra FA3-3110" Ha nomu-
HECLEHTHOW Namne OCTaBnseT XenaTb
nyswero. B moen mawwHe ocBetutens
CafioHa gblwen U2 CTPOR Ha BTOPOM rof
akennyataumn. MNonbiTku caMOCTOATENb-
KO cobpartb Bonee nagexHoi Npeotpaso-
BaTeNb, AHANOTUUHBIA ONUCAHHOMY B
cTtathe B. XaprAkoBa "BnOK nuTanus
NMIOMWUHECLIEHTHON OCBETWTENBLHOM Nam-
nel” ("Pagwo”, 2006, Ne 7, c. 47, 48), npu-

npeanaraer euwje OQUH BAPMAHT CBETOQUOOHOIO

oborpesaTent CTexNa v Npouve noTpetin-
Tenu, ahHexTUBHOCTL TEKOro OCBETUTENS
pe3ko cHyxkaetca. MNpu noBbiLeHnK xe
ceepx 14 B TOK yepes3 ceetoanoasl npe-
BLICUT NPeaenbHO A0NYCTUMBIN, HTO Bbi-
BeleT 1x U3 CTPOR.

B 3TOM Cayuae MOKHO, KOHERHO, BME-
CTO HanNacTHbIX PEINCTOPOE UCNONb30-
BaTbh CTabunuiatopul To0ka HA 50 MA, HO
npofnema padoTh NPY NOHMKEHHOM OOp-
TOBOM HANPIOXEHUN OCTaeTCA.
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HECAN TONBKO BPEMEHHKBI yenex. JIiomu-
HECHEeHTHas namna, HopmaneHo pabo-
TAKLWAEA NETOM, € HACTYNAEHNEM XONoa0s
nepectrana skNHaTLCS. Ans HanexHoro
€€ 3anycka sce Xxe, BUAUMO, HeoBXoaum
Hakan 3nekTponor. Nosenexue 8 Npoaa-
K€ CBEPXbAPKUX CBETOAMOAOB NOATONK-
HYNO K MOee 3aMeHUTE UMK amny B nna-
($hoHe OCBELEHUA CANOHA aBTOMCBUNA.

O0bluti0 CBETOOUOA NOOKMKYAKT K
WCTOMHWUKY NUTaHKS 4epel3 HaNNacTHHN
pe3ucTop. Monuimanve nprobpeTreHHbIX
ceetoavonoe KUNAB0 nokazano, 410
cpenHee NPSMOe NafeHVEe HanpsxXeHWUR
HA KaxaoM npubope paBHo 3,5 B npw
cpeanHem npamom toke 50 mA. MNosbl-
weHwne Toka ceepx 70 MA NPUMBOAMT K
BLIXOAY CBETOAMDAa w3 ctpos. CooT-
BETCTBEHHO MakcviManeHan notpebnse-
Mas MOLLIHOCTb OAHOTO CBETOAMONE PAaB-
Ha 0,175 BT,

Pacyet nokagbisaeT, 410 NPy Hanpsxe-
HUM NUTaHug 12 B v cemMu rupnaxpax vz
TPeX NOCNEeacBaTeNbHO BXNIYEHHLIX CBe-
TOAVOACE U OAHOro 6annacTHOro peaunc-
topa conporneneHnem 30 Om B kaxaok
KNA oceeTutens paeeH 87 5 %. Ho Gop-
TOBOE HanpsxeHwe e aBTomobunax no-
BONLHO HectabunbHO (B [A3-3110 Hop-
ManbHLIM CHMTAETCR MAMEHEHVWE Hanps-
xeHua ot 11 4o 15 B). MNpy nORMXEHHOM
HANPSAXEHUY, KOrga BKNOYEHH $apb),

Nosromy BLINO NPUHATO peLueHue
coﬁpa"rb TMpaaHAy U3 aBaguarv nocne-
DOBATENLHO BKJIOHEHHBIX CBETOAMOAOB
M UTATb ¢ OT NOBLILLAILIErO 06PATHO-
xonoecro npectpasoeartens. MayueHue
ONBITa NOCTPOEHUA CBETOANOAHBIX CBE-
TUNLHWKOE B WHTEpHETe onpegennno
OCHOBY Npeobpa3’osaTena — HEQOPOron
N AOCTYMHLIA MWKPOKOHTRONNER € Wn-
POTHOUMNYNBCHbIM ynpasneHnem
MC34063 (¢pmpmel ON Semiconductor)
MNM  ero  OTEYEeCTBREHHbIW  aHanor
KP 1156EYS5. Tak kak npenensHoe Hanps-
XEHWE BBIXOAHBIX TPAH3UCTOPOB ATOW
MMKpocxemb) 40 B, & ana rupnsHop u3
Aeapuaty CBeToAMONOB  TpebyeTch
70 B, noTpebOBaNcS BHELHWI BbICOKO-
BOMLTHBLIM NEPEKNDYAOIWMIA  TPAH3N-
CTOpP, B KaYecTBe xoTeporo Buin BuIOpaH
noneeon 1paH3ucTop IRL640 ¢ maxcu-
ManoHeIM Hanpaxedwen 200 B, makcn-
ManobHbIM TOKOM 18 A M conpatHBheHU-
eM OTKPLITOro kanana mexHee 0,18 Om.
ApyruyM aprymeHToM B NONe3y 3TOro
TREM3UCTORa CTand Manoe BpPems ero
NEePEKAICYEHVA.

NpuHuvnuanekas cxema npeobpaso-
patena vaobpaxeHa Ha pumc. 1. Bknio-
ueHue mkpocxemel MC34063 vmeeT Tpn
OTAMYKMA OT TUNOBOT O, [epeoe — npeaskl-
XOOHOW W BEIXOGHOI TPAH3WNCTOPLI MUKPO-
KOHTRONNCPE NOAKMOUEHDH K MUKPOMOWL-

HoMy cTadunmsatopy 78LOS (DA1) Ha
HanpaxeHue 5 B, uto Heobxoprmo ons
ynpasnenma TpaHaucTopom |RLB40 (s
TUNOBOW CXEME OHM NOAKNIONEHBb) HEeNo-
CPENCTREHHO K MCTOYHUKY NUTAHWR ).

Bropoe — BeBeaeHa cnabas OC wepea
pe3uctop R3 conpotueneHuem 220 kOm,
TONLKC TaK yaanoce n3basnTbCA OT Camo-
BO30YXKOEHUA MUKPOKOHTRONNENA Ha 3BY-
KOBOW HacToTe (HETWNOBOE PELJeHWE).
TpeThe — AENUTEND BRIXOAHOM O HANPAXE-
HVR 06pa3oBaH peanctopom R2 v rnpngu-
[0V CBETOAWOAOE, 4TO NO3BONAET C1abu-
NM3vposark TOK 8 rupnaHae. fak kak no-
POroBOE HANPHXEHUE KOMMApaTopa MUK-
pokoHTpOonnepa pasHe 1,25 B, 1o Tok 8
Harpyake 6Gypet crabunuanposaH Ha
ypoBHe 46,3 mA. MNpeobpasoearens co-
XpaHse1 padoTocnocobHOCTE NPU BXOG-
HOM HaNpaxeHun B npeaenax 8...18 B.

NuTanuve rpnaHAE CBETOOUOAOR CTa-
6V|l1belM TOKOM NO3BONSET COXPaHUTb
ypOBEeHL MOLUHOCTK, NepenaBaemol Ha
HEE, B WHWPOKWX npegendx WiIMeHeHWd
NUTAICLLErD HANPAXeHMa, ITO Takxe
06ECNENMBART TEMMEPATYPHYIO KOMNEH-
caunio pexuvma paboTel CBETOAUOAOR —
MPW NOBLILLEHNW TEMNEPATYPH NPAMOE
nageHwWe HanpsaxeHua Ha CoBeToguoae
yMeHbLuaeTcs. CnegopatensHo, yMeHb-
waetca noTpebaseman M MOLHOCTD.
Kak cnepactene kOMPOPTHBIX YCNOBWA
NUTaHVA CRETORWMOLOE — HAAEXHOGTb W
AONrOBPEMEHHOCTL WX PaboTel.

Hna orpaHnyerHrsa BLIXOAHOIO Hanps-
XEHUS HA YPOBHE HUXE HAaNPAXEHWA NPO-
605 TpaHancTopa IRL640 BEEOEHD 3aLmT-
HDE YCTPOWCTBO Ha TpaxaucTope KT3156
¢ penuteneMm HanpsxeHvs RSRE B uenu
6a3w. TpanaucTop VT 1 oTkpriBaeTca npu
OOCTUXEHWIK HANPRXEHWA Ha BbIXOAE Npe-
obpaaocearens ckonc 150 B, Takoe pewe-
HWUEe NO3BONRET M30exXarTh BbIXOAA W3
cTpos TpauamcTopa IRLE40 npy oTknto-
YEHHOW rMpnNsiHOE CRETOAMOAOE.

ConpotveneHve pesuctopa R1 BhI-
6paHo ¥3 pacdeTa OrpasvHeHus TOKa
yepes TpaMavcTop |IRLG40 Ha yposHe 3 A
M3-32 OTCYTCTBNS B 1IPOUAXE PE3KUC TOPOB
TaKOro HOMUHANA OH Dbl M3rOTORNEH 13
DBYX BUTKOB HUXPOMOBOW NPOBONOKU Ana-
metTpoM 0,5 MM, HaMOTAHHBIX HE XBOCTO-
BUKE CBEPNA AMamMeTpoM 4,5 MM. BuliBOAL)
NnpoBONOKKU 6bll'l|/| 3anyxexnol T UCNONb-
30BaHUEM OPTOGOCHOPHON KUCNOTH.

Katywka npeodbpasosarens BeINOAHE-
Ha B fipoHeBoM marHuTonpoeope B18 or
npeobpasnBaTens CTAPOro AKMWHEC-
LeHTHoro oceetutens, Oxa coctout us 30
BUTKOB npoeopa M3B-2 0,3. Karywky
HaMaTHIBADT HA KAPKAC BWUTOK K BUTKY,
CNow PasaenaT CNOEM KOHAEHCATOPHON
Hymaru. 3a30p MEX/y HalllKamMu MarkuTo-
NPOBOAA BLINONHSOT C NOMOLLLID Wanbu,
BHPE3AHHOW 13 OPMCHOW Bymaru,

Yawkw CTAMMBAIOT MEAHbIM UKW NATYH-
HBIM BMHTOM M3. MM Xe mMarinTtonposog
KpensT K nnate. Kapkac kaTylwku ¢ukcu-
POBAH BHYTPU MArHUTOMPORD/AA antamm
M3 NOPUCTOro NOANITUNEHA.

Tpan3ucTop IRLE40 yCTaHaBNMBAKOT Ha
CaMOgenbHLA ENN00IBOM, BLIPE3AHHBIN
W3 MCOHOW NAACTUHLI TOALWMHON 1 MMm.
bokoeble kpas 1ENN00TB0AA HAAPE3AaHS!,
OTOrHYThl BBERX WU DAIBEPHYTHI NACLATH-
*amu Ha 90 rpaa. Ana nyHwerc Tennoso-
ro KOHTaKTa MeXay TREH3UCTOPOM 1 Ten-
NOCGTBOAOM NPUMEHAOT TENAONROBOAHYIO
nacty. TennooTeOA ¢ TRAHIMCTOROM Kpe-
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NsaT K nnare npeobpasoBarens BUHTOM 1
rankon M3.

BunpamurentHuin auos VO 1 eeibpaH ¢
MaKCUMaNkHbIM 0OPATHLIM HANPXEHUEM
400 B v BpemMeHEM BOCCTAHOBAEHWRA
150 HC TONBKO NDTOMY, HTO UMENCH B NPO-
paxe. OH HEMHOrO rpeeTCa U CHUXaeT
KN4 npeobpaaoceatens. XepartenoHo
NPUMEHATL AMOAL C MEHBLWIVIM BPEMEHEM
BocCTaHoBRNeHWA (HER105 unu SF18).

Mnata npeo6pasosarens MaAroToBneHa
13 PONbrUPOBAHHONQ CTEKNOTeKCToNuTa
TORWWHOW 1,5 mMm. HepTex nnatkl noka-
3an Ha prue. 2. Donbra BLITPABNEHA TONb-
KO Y3KMMU NOAOCAMWU BACAE NEYATHbIX
NPOBCAHWMKOB, OCTaswancs $onbra cny-
XUT 0OLWUM NPOBOAOM, NOAKAKNAEMEIM K
KOpNyCcy aBToMobwna (OTpULATENBHOMY
NoNCY DOPTOROMO HANPSXEHUS).

Ana kpennenna nNnaTe npecHpaaosa-
TENA K DCHOBAHWIO CBETWUNbHUKA K HEeln
npuNasHo age ratki M3, oHW xe cnyxar
KOHTAKTaMK, NOAKNIHAKWMMKY DOWMA
NPOBOA NAATL) K OCHOBRHWIO.

KOHT2KT nog CTanfgapTHbeil Pasbem
TunNopaamepa 6,3 MM AR NOJKNIHEHUA K
nnaTe nIKCOBOro nposoaa BGopTOBOro
NWTAHWA TakxXe ebipe3ad U3 JINCTOBOW
MegW TONWMHOW 1 MM, K nnate ero kpensar
ckobon U3 Meanon NPOBLNOKKM avamerT-

pom 1 MM ¥ nponaveaoTt. Beewnwit Bug
nnartel, YCTAaHOBAEHHOW HA OCHOBAHWE
OCBETUTENS, NOKa3aH Ha puc. 3.

MMpnsHOy CBETOAMOOOE COBMPAKT Ha
OTAENLHOWM MAATE U3 TAKQrO X& CTeKNo-
TekCTONUTa. E8 KPenaT K QCHOBaHWIO OC-
BETUTENA BMECTO JIIOMUHECLEHTHOW Nam-
Nbl B3 OBYX BTYAKAX [UMHON 5 MM aBYMA
BUHTaMW M3, KOTOPLIE BBUMYVEBALOT B Frai-
KK, NPUN2AHHBIE K NnaTe npeobpalosare-
nA. Ceetoavons pasMelanT Ha nnare
PABHOMEPHO W COAVHSAIIOT NoCnegosa-
TENBHO CornacHo. Mpnasay NOAKNIQHAOT
K Npeofpasosarento asyMa rubkumy npo-
gonamu M

C ocHOBaHWA OCBETMTENA Hago yAa-
NUTb OeTann KPennesusl MIOMMHECLEHT-
HOM NAMINBI.

HanaxuBanua OCBETUTENbL NPAKTUNE-
CKkM He TpebyeT v NpuY McnNpasHbIX AETansX
HauuHaeT paboTars cpasy. B rvpnaspe
MOXeT BbiTk OT WecTn A0 COpoKa CBETO-
AVOAOB.

WamepenHuin KNA npeaBpasoeatens
paseH 75 % npu NoTpetNseMoi MOLLHO-
CcTn 4,29 BT 1, COOTBETCTBEHHO, MOIHOC-
™ B rupnange 3,22 BT.

Penakrop — . flomaxun, rpagiika — ST, flomakun,
¢oT0 — aBTOPSa

Habop aetaneir "USB nporpamma-
TOp™” No cTartee A, Poixkosa na "Paguo”
Ne 7 3a 2008 r. TepmocTatal, 4acToTo-
MEpPhI, BONBTMETPLI, aMNERMETPY!, Ha-
60pb 4MN PE3UCTOPOBR U KOHAEHCATO-
poe 1206, 0805, 0603. Apyrue paguo-
Habophbl M neTanu.

http://chipnabor i/

e-mail — nabor@inbox.ru.

Ten. +7-916-431-53-46 r. Mocksa.

3aruaynnuu P. LU,
Multisim, LabVIEW u
Signal Express. (Mpak-
TUKA ABTOMATU3NPO-
BaHHOIO NPOEKTUPO-
BAHWA 3NEKTPOHHBLIX
ycTponcte, — M.: Jo-
pavas nuHua — Tene-
xoM, 2009. — 366 c.:
. un. ISBN 978-5-
& 9912-0022-6.

"% pPaccmoTpeHa Co-
BPEMEHHANA TEXHONOMA Pa3paboTKu, Ter-
TMPOBAHUA W U3TOTOBNEHUS SNEKTPOHHBIX
YCTPOMCTE C UHTEMPUROBEHHBIM MCNONB30-
BaHWEM NPOTPamMmMel CUCTEMBl aBTOMaTU-
IVPOBAHHOFG npoekTuposanns Multisim,
nporpamMmel MoaenrposaHua n ctopa gau-
Hbix LabVIEW v nporpammbl 48TOMaTnza-
uMm  3kcnepumedta  Signal  Express.
IMultisim npw ero wHTerpuposaHun
LabVIEW Bnepeeie AaeT WHXEHERY BO3-
MOXHOCTb @HANM3a HEMOCPEACTBEHHOrO
B3aVMORENCTEUS  DeaNbHbIX, HUBNHECKNX
CWrHASIOB C MOAEMPYEMBIMU CXEMOTEXHN-
SECKUMU peweHusMK. Multisim noaeonseT
AHAMANPOBATL PELLUEHUSE C MCNOSL30BA-
HUEM MUKDOMPOUECCOPOB, @ TaKXe nocne
QTNAAKY CXEMOTEXHWHECKOTO PeLWeHUA
| INPENOCTABNAET LUMPOKUE BOIMOKHOCTU NA
NOAroToBKe NevatHuXx nnat. LabVIEW —
QTKPBITan cpefa rpahuueckore Nporpam-
tANpOBaHUA, ge-(aKkTo CTaBwen CTanaap-
ITOM 8 0Bnactm paspaboTkn KOHTPOMLHO-
M3MEPUTENBHEIX U ABTOMAETUINDOBAHHBIX
CUCTEM, AAET BOSMOXHOCTE PELLEHURA aHa~
JAVITUHECKMX W HUCHEHHBIX 38434 U NPpUNo-

L ~

xenuii. Signal Express no3sBonseT nerxko
paspabaTeBaTe pewets 4N\ nocTpoe-
HUS 3KCMEPUMEHTANBHEIX UCCRENOBAHUIA
' aHaNW3MpORATH PE3YNbTAaThl AHaNWaa
IPELEHUA, NONYYEHHBIX NPV MOALNUPO-
BAHWW W 3KCNERVMEHTATBHOM UCCNeaoBa-
HuW. KHura Hanucaxa Ha OCHOBaHKrkh Nepa-
rorudeckoro onuita kadenpo "Paavo-
ANEKTPOHHBIE CUCTEMBI M YCTPOWCTBA”
MITY vm. H. 9.BaymanHa v MOxeT uc-
[nonbsosa'rbca 8 KadecTee y4eBHOro noco-
Bus onA N, XenAaLWmMx CAMOCTOATENb-
HO OCBOMTL WMCTONBL30BAHME NPOFPAMM
LabVIEW, Multisim 1 Signal Express.

Jn9 cTyneHToB BY308, CRELIUMaNMCTOB,
patoTarmx B 06nacTn asToMaTU3aumn
NPOeKTUPOBAHWS 3NEKTPOHHOK annapa-
TYpH, pa3spaboTyvkos v nccnegosaresen
YCTPOWCTB aBTOMaTUKK, UIMEPUTENBHOMN
TEXHVKM U INEKTPOHHOI annapaTypb!.
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PEANArAEMEt aBTOMAT CBETOBbIX

3dpGekToB ynparnseT BKAIONEHK-
€M/BbIKMOYEHMEM BOCbMY CBETOAMOADE,
UMeEeT CeMb PA3NUYHBIX PEXUMOR U TpU
HACTOTHl MUITAHURA, KOTOPbIE MOXHO Nepe-
KAIONATE C NOMOLLBID KHONOK. KpoMme Toro,
NONB30BATENL MOXET MpK Xenavw 6es3
0cob0oro Tpyaa 3aMEHUTb 3anporpammMm-
pPORaHHBIE 3 hEKTH HA CBOM.

Cxema aBToMarta nokaslada Ha

A Wexaﬂoso, bawxkoprocrarn

Onpoc KNABMaTYpPL NPOUCXOAUT MO
npepLBaHUAM OT Taimepa TO npumepHo
kaxgeie 50 Mc. B 3aBMCMMOCTU OT CO-
CTOAHUA KHONOK MNpOrpamMmma U3MEHAET
HaCTOTY MWraHuA CReTOAWOAOB N PEXVM
ux paboTul. ECNv BKIOHEH BbIKMOHATENL
SA1, nporpamma 3anyckaer tavmep 11,
KOTOPLINA NEPEKIoHaeT PEXUMbIL. HacToTta
1 3ddeKTH NepexmiryaTes "no kpyry”.

'

-n OCTOVI .aBTOMAT CBETOBbIX
9¢¢e\'r03 Ha MUKPOKOHTpoONnepe

B Tabn. 1 nokazano, kak BbIrnNsaut
copepxumoe EEPROM B accemMGneprHom
TEKCTE NPOrpaMmbl, OHO HANWHAETCA
nocne aMpexkTvebl .eseq. Aupexktusa .org
onpepensetr agpec nepeoro  Daita
agpexra. dupektvea .db 3awocur no
aToMy aapecy avcne N Gantoe (qo 31) e
addekre, 3a KOTOPbIM NEPEYUCEHbI
coBCTBEHHO 3Ha4YeHuA 3JTux 6adToR.

Bcero B namMatn MMeOTCA CeMb

pucyHke. OCHOBA yCcTpoicTea — +  addekroe.

MUKpokOHTPonnep Atmega8L (DD1), o Kogbl, xoTopble HeoHXoanmMo
poxormponnep AtmegalL (DD, « | « [ x| x gup. 7,20 pp1 =— 38 aoin P -
pafoTalluil N0 3anNUCadHoOn B €ro 939/“ 201 R4 [/ 3anucatb 8 EEPROM 1 namate
NamMaTH NPOrpamme, TakTUpyemen x |[Zjos|/jtl/ 200 nporpamMM  MUKPOKOHTpORNnepa,

parp i &P ATmegnsi-sec g = porp e ponnep
OT BHYTPEHHEI 0 FeHERATORa YacTo- 7 14 m/ b npuyBeagHs!l COOTBETCTBEHHO 8
104 1 Mly, XOTOpaa yCTAHOBREHA £Do\MCD|PBO \J/'/U 7y ) Tabn. 2un 3
Ha 3aBoae-uareTosuTene. 3¢- J 201 pg, e, N Ana 3ameHel kakoro-nubo ag-
GEKTH 3anNUCaHbl B 3NEKTPUYECKY y 16'/"\{’ NP h 2 < DeKTd APYIMM, pPa3paboTaHHBIM
nepenpor pammupyemMoe nay AR r—P.UZ PEZ) @HLJ = < CAMOCTOATENbHOD, CreayeT 3anwv-
(EEPROM)  MUKPOKOHTPONIEpa. 4 |wvy | w 783 7 LN % caTk Yucno N 1 HYXHBIE 3HAYEHUA
Haxarunem Ha kHonky SB1 nepexsiio- % 8 /n\/f Ny x 0anToB, HAYUHER C HAYBNLHOIO
HarT 4acTOTy MWUraHWs CBEeTOAWO- Fo4 @/HLS 7 agpeca  WCXoaRoro  addderra
£A0B HL1—HL8, Ha kHonKy SB2 — east? @ HLI-HL8 ($00a, $02a, $04a u T. o). 3wa-
addexTbl. ECNM 3aMKHYTL KOHTAKTH L. g /\’,'f NhiLg AN3076M HeHusn 6aNTOB BHINMCAAIDT Tax.
BLIKAOMATENR SAT, PEXUMBL HAMHYT rB6 @ T MockoAeky KaTOAB CEETOAWOLDE
CMEHSTLCA JBTOMATUHECKM depes 787 0 /:}1\ COEOWHEHbI C COCTBETCTBYIOWMN-
kaxawe 17 c. NV HLE MU BWEOZaMU nopta B mukpo-
KOHTPONAEPE, TO KOrAd HA BbIXO-
Ta6nuua 1
Ta6nuwua 2 Tabnwuya 3
:09000AO008FEFDFEE7 EFDFBF7FEC :020000020000FC
'gggssog§4 253, 251, 247 :09002A0008E€0DBB7 7EE7 7BBDOCR EUZUOOOODIFCOIF
. ' ' . i 103004A0002EF00B2 :04001000S8CHIFCODS )
.db 239, 223, 191, 127 . :100040000F E 5008 F 0AECDEBFOF E+ 076BO0ED01BBE 3
:05006A0004 EEDDBE? 790
.arg $02a :03008AD00255A472 :1000500004 0036+ 05E009BF 789446 9100316011
.db’8, 238, 221, 187 : 1000AAD010FEFCFEFOEOCOB0000103070F1F3F7F3D - J000600AZEQB2EC2 1EDEOEOF1E0BAE259C00991CE
b 3. gt 1o e e et oot
-db 187, 271 e e £ 1000900008507 9 10FA7OFO3008 1107 7502009588
.0 SMa $00000001FF : 1000A0001023012F 152 FOOFDOFCO01FO1BCOCOED24
ey 2 ¢ e s e s
-arg B OCHOBHOM uuKkng nporpaMmma "no C EQOSBFOEC FZ1FDOACO2ZFON
“ . +1000000004C02 3Fp04C044E6EBCFADE2EGCF46ED8A
db 4 233 221, 187 KPYTy CHMTHIBAET M3 OnepaTtueHOn Nnams- ;%%gE%(z)gEgg‘z‘csé30;&;0&(8;%?(0&?;?0;2
' _ H F C FROCCD 35F DO C FOOCCOI7FD0S
0 oy PR, onpeReTReNOR ConepY LIS SR I st
DEPXKOW, ONPERENAEMON COOEePXAMBIM  : COBALBO5COBAEAGICORALC31E000C
.org : 10012000CE2FDF2 FSEBBOOEOCFBEEUYASDE 3BAZFOE
“db 16, 254 252, 248 pervcTpa Speed. MNPy HaxaT Ha KHOMKY 11607 30008395 R 80DE DO BBEOIAODE 309938 395¢6
.db 240 4, 192 SB1 B 3TOT PErvucTp 3anuChIBaETCA HOBAR :%28{:8%222223;25?““2FDFZF‘B“OF"707"’03
-db 128, 0 1, 3, 7, 15 sapepxka. ECnu Haxata kHonka SB2, B opood :
‘ ) :00000001FF

-db 31, 63, 137, 255

.or'g t0ca

b 8, 214 173, 91
db 182. 9, 2is
.db 181, 107

NamMaTeL 3arpyxalnTcr apyrve M 6ant w3
EEPROM mMukpokoRTpONAepa, Nocsne 4ero
NporpamMmMa CHOBA NEPEX0ANT B OCROBHON
LK.

Ae nopta NPUCYTCTBYET BBICOKWIA YPO-
BEHb, NOAKIMIOYEHHbIA K HEMY CBETOANOA
norawed. Yrabos BCE CBETOAVMOLLI TOpE-
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fi1, Ha BCEX BbLIXQAAX MOPTA ACHXEH
G4 T HUBKWMIA YpoBeHs. [lna 3Toro 8 NopT
B8 cnepyet 3anuncarte Yyucne Gb00000000
& ABOoMuHoi, 0 B AecsaTuuron van $00 B
LWECTHANLATEPUMHOM CHCTEME, a 4TOOL!
BCE ©BETOAUOAL Obinv NoraweHsl —
Ob11111111, 255 unn $ff. MoxHO cne-
AOBATb TAKOMY INpaBuiy: UWMEKTCS
BOCEMb CBETOAUOAOB U COCTBETCTBYIO-
wue uM pecatuyHele wvena 1, 2, 4, 8,
16, 32, 64, 128 (HaunHan ¢ HL1). 4106wl
CEETOANOL CBETUM, BhIYHUTAEM COOTBET-
cTeyiolee emy 4ncno w3 255, Ytobum
CBETUNM HECKONBKC CBETOAMOAOB,
BbIYYMTAEM CYMMY COOTBETCTBYIOLLUX
qUcen.

Mocne TOro xak sHeceHbl kakue-nuto
n3ameHeHns 8 gann npoexra (NporpamMmy
UAU COOEPXUMCE 3HEepPrOHE3IABUCUMON
namaTun), ero cneayer OTTPaHCAMPOBATh
NOBTOPHO. B peaynetate ByayT co3naHs!
Hosule gavns copepxumvorc EEPROM (c

PACLUMPEHWEM .£E0} M MCNONHAEMON NPO-
rpamMmbl (C paclivpeHmnemM hex), KoTopoie
HEOBX0ANMO 33NMCaTb CODTBETCTBEHRO B
JHEPrOHEe3aBUCUMYIO MaMATe U NaMATb
fporpaMM MUKPOKOHTPOAREPA.

K Brisoay 1 {RESET} DD1 mMoxHO nog-
KNIOYUTE  RE3UCTOR  CONPOTHUBNEHMEM
5...10 kOm {BTOPOM €ro BbIBOL NOAKIIKD-
HaoT K fINOCOBOM fIMHUKA MUTAHUA) U KOH-
nencatop emkocTeic 0,1 mkdD (sTOpOCH
BHBOA, COEOMHAKT ¢ 0bWMM NPOBOAOM)
AN YCTaHOBKKW MUKPOKOHTpONNepa B
MCXOAHOE COCTORHWE TPV BKIKOYEHWUW
NUTaHWe, Ho 3TO COBEPLUEHHO HEe obnA3a-
TeNbHO, BEAb CNYYaWKbIN NEPe3anyck He
6yner wMeTe Kakux-nubo nocneacTBwiA,
KPOME CMEHBl pexvma. B ycTpoucree
NpUMEHUMLL NOLIE CBETOAWUOALI, Bbi-
KNIQYATENb U KHONKKY — niobble, Manora-
Haputhbie. MukpokonTponnep Atmega8lL
A0NYCTUMQ 3aMeHuTb Ha Atmega8. B
3TOM CAy4ae HANpPRXEHWEe NUTaHuA cne-

ayeTt yeenudnte no 5 B w nopobpare
peavcTop R4 Ttak, 4Tolbl TOK Kaxnoro
ceeToavoaa He npeBsiwan 10...12 mA.
BmecTo cBeTOOMOACE K 8biIBOAaM NopTa B
MUWKPOKOHTPONNEPA MOXHO NOAKNIOHNTE,
HaNpPUMeEpP, MOLWHLIE NONEBLIe TPaH3W-
CTOPbl MAKU WANYHAKOWKUEe AnoOaL ONTRO-
HOB ANR KOMMYTALWM CUIBHOTOYHON
Harpy3ku.

AddekTel, npusedeHHsle B 1aon. 1,
nogoctpansl ang Cnyvas pacnonckeHus
CBETOAMOLA0B NO OKPYXHOCTU. ABTOMAT
coBpan Ha MakevHOW 1NaTe HABECHBIM
MOHTaXOM.

Or pegaxuymnsn. Texcr 1 Kopb! 1PN DaMMLE
MUKDOKOHTDOAAEPE UMEIOTCH Ha Hawem FTP-
cepsepe no agpecy <fp://fp.radio.ru/
pub/2009/10/sdus. zip>.

Fenarop - B. Yynuon, rpaguxa — K0 Anppees

MopepHusauma

HOBOrogHEen eno4ku

A. JTIEYKUH, r. Pa3ans

B nacrosijee spems sce bonee nonynsipHbLiMmn CTaHOBATCA MAMO-
rabapuTHble UCKYCCTBEHHEIC HOBOroAHNe enouxu. MHorue M3 Hux

CHabXeHb! INEKTPOHHONW "Ha4dnHKOK ", KOTOPas CO3[AET PA3IMAYRDIC
cBeToasie U 3BYKOBbIC IPpekrer. OQHAKO 3avacTyio 3Ti apdexTs:
0RHO06BPA3HLI, ¥ NOITOMY PIANOMOOUTENN MOBEPHUINPYIOT Takne
EAONKN C LENbIO YBENNYEeHNS YMCAA CBeToBbIX adpPexros. Tak cae-
nan y asrop npeanaraeMon cTaTby.

I{ TOOb NopanoBate ceba M CBOMX
6nuaknx nop, HoswilA rog, asTop Npwu-
obpen 8 marasuHe ManorabapuTHYIC CHH-
TeTuecxyid ent (Mogens Ne IGTO40EGH,
BHICOTA enn — 40 ¢m) ¢ vunmo-
MWHALWEH HA OCHOBE CBETOBO-
noB. [lvtanue 3INEKTPOHHOMH
"HaYUHKM" OCYWECTBRAETCH OT
Hatapen Hanpsxenuem 4.5 B,
COCTORMLLEN N3 TPEX ranbBaHu-
HYECKMX  3NEMEHTOB  TWUNO-
pasmepa AA. BeikniouaTtenks pac-
NONOXEH €O CTOPOHB QCHOBA-
HWA PRIAOM C OTCEKOM AR HaTa-
peEN NMUTAHWNA, HTC HE OYEeHb
ypobHO. Tlocne  BKNKNEHUA
MUTAHUA ENoYKd CTana no-
ONEPEAHO MUMaTb KPACHBIM W
XENTbIM  LBETaM#, 4YTO He
ONPaBgano Hagexn  asTopa
CTaTbl, OXWAOREBWETO YBMAETb
Kpaco4HOoe CBETOBOE NpeacTae-
nenve. Paabopka nokaaana, yto
BHYTDW HaxoauTcs Geckopnyc-
HAN MUKPOCXEMA, 3a/WMTER KOM-
nayHAOM, KOTOpas NoCRefoBa-
TEeNLHO MepekoyaeT asa sAPKMX CBETO-
AN0AE KRAGHOTO U XENTOro LIBETOR CBeYe-
Hus {pnc. 1). Cpeou BeTBen EnoyYKkKu pas-
MelleHa rvpnaHaa 13 ceetoancaos 6eno-

Puc. 1

ro UBETA CBENEHVS. Ha SEepXyLLKe enoYku
pacnonoxeHa 3se3na w3 NPo2paqHoro
nAacTuKa co CeeToavonaMu BHyTpu, Oxu
BNEKTPUYECKN COEAMHEHBI € TMPNAHOON.

Nocuutas, 4TO KOHCTPYKUMA eNoSKmn
NO3RONAET BOCNPOU3RECTU OONbLUEE HUC-
no ceeToBbiX At ¢exToB, Ohina NposeneHa
€e MoAEPHU3ALIMK — PaspafoTaHo K ycTa-

HOBREHO B32MEH CT2POrc HoBDEe YCTPOii-
CTRO yNpaBneHus ceeroguogamy. B Hosom
BAPWAHTE EROYKA CORIJAET OHEHb KPacu-
BblE CBETOBLIE Y30PH!, AVHAMMHECKUE 3
GekTE W MOXET paboTaTe B HETHIDEX PEXU-
Max. B nepeomM — apToMaTMHECKOM — BCE
cBeTOBbIE APGEKTH UMKAMYECKU MOBTO-
parotcs. Bo BTOpOM — nepexk/iioHeHne cee-
TOBEIX AGHPEKTOR NPOUCXOAMUT NO XNOMNKAM
B NgA0HN1, B TRETBEM — B TaKT C My3BKOW
nny peybky. B 4eTBepToM — Npu naMeHe-
HWW OCBEWEHHOCTW B NOMELLEHWU.

BOT HEKOTOphBIEe 13 CBeToBeIX Addex-
TOB, KOTOPLIE PEANNU30BAHL B NPOFPaMMC:
OblCTPBIE NEPEKNIQHeRUs TPEXLBETHbIX
CBETOAVMOOOBR (O1A  Kaxaoro ugeia),
acdhdekt "MepuaHmne” {ana kaxXDorc ueeTa),
MUKWWPOBaHWE UBETOB, BbICTpoe BKKO-
YeHWEe — MNABHOE ralleHwe, NoCnenosa-
TENEHOE NEpPeKSIHEHE LUBETOB C Xpdek-

| TOM HAKONEHUA W CMEHLI uBeT?,

‘ LEETOBbleg MMNyNbCbl C Manou
nayzon (ona kaxporo ueertd),
W3MEHEHVE 4ACTOTHl BCNLILEK,
NONEPEMEHHDE NEepeKkNioyeHne
\ enoYKa — rMPNAHLAE C N3MeNeHU-
&M LBEeTA CBeueHwn v T. 4. Mc-
NONb30BaAHWE CBETOAVOAOE MO-
BLILWEHHON APKOCTU NO3BONKET
Habnoaate ceetoBble IPGEeKThl
NP OHEBHOM CBETE, HO nyuLLIMe
Pe3YNETATH NONYHAKITCA B 3a-
TEMHEHHOM NOMELLEHA.

Cxema yCTpOMCTRa noxalakna
Ha PUC. 2, €€ OCHOBA — MUKPO-
KoHTpOnnep Atmega8L-8 (OD1)
C MHUHUMENBHBIM HANPAXEHWEM
nutanua 2,7 B. Ana npoanesns
cpoka cnyx6bi HaTapen nuTakus
W NOBBILWEHWUA 3KOHOMUYHOCTU
BCE yankl UTaeT npectpasocsa-
TENb HANPRXEHUA HA MUKpOCXe-
me MC34063AP (DA1). Erc soixoaHoe
Hanpsaxenve 3,5 B yCraHoBneHo pesw-
cTmsHbIM genutenem RSR7 w noctynaer
HA MUKPOKOHTROANEP, WHAUKATOPHBIN
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whe T3 KMSOSA

cBeToAuD/), HL2, TpexueeT-
Hwe ceeroguoabnl HL1,

HL3—HL5 » ycunutens 34
Ha TpaHaucTope VT1. B pa-
MATH  MWKPOKOHTPONNEPA
DD1 3anporpamMmMupoBaHbl
anropyTMbl BOCNRON3BEAE-
HUA CBETOBbIX 3MDEKTOR U
npPorpamMma o6paboTkun
CUTHanNoOR OT DATYUKOB —
doToTpaH3ucTopa VT2,
vuvikpogpoHa BM1 v kHonku
SB1. B MUKDOKOHTROMNERE
DD1 nporpaMmHo BKAIOYEH
BRYTPEeHHWI RC-renepaTop
Ha wacrory 4 MIy.
NepexnyanT pexumMel
KPaTKOBPEMEHHBMI Haxa-
TURMM  Ha kHOnky SB1,
YCTaHOBAEHHYIO Ha2 BEPXHEN
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KPLILLKE KOPNyca OCHOBa-
HUS1 e10HKN. PasgMelteHHeId
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PAAOM OBYXUEETHBIN CBETO-
avon HL.Z (kpachulii v 3ene-
HEI?) NOKA3LIBAET YCTaHOB-
NEHHBIN  pexum  pPadoral.
Cocrosnumne kHankn SB1
KOHTpOAUpyeT amHus PD2
{BLIBOO 4) MUKPOKOHTRON-
nepa DD1. MNepekniouenne
PEeXKMMOB MOXHC NpOBO-
aute B oo MOMEeHT
BHINONHEHUS NPOrpamMmbl,
Ons 3awmtel o1 apebesra
KOHTAKTOB B NPOrpaMmme
3a0@aHbl HECKOABKO 60nb-
WHE BLILEPXKKH, HEM OBbIN-
HO npuHaTo. flpu nepe-
KAYEHUN  PEXUMOE  3TO

K 5B

X§1

L

NPOSIBNSETCS KAK Hebonb-
LWAas 3a0epXKA.
Hanpsaxenwe Ha Tpex-
ueeTHele cseToauonw HLI1,
HL3—HLS5 nocTtynaer ¢

HL1, HL3—HLS L-5013RGBX

BBIXQACR MUWKPOKOHTponnepa DD1 uepe3
TOKCOrpaHWYMBaKLLIME PE3UCTOpH R9—
R14, R18—R23. Anr co3naHua Honbiere
pa3He06pa3us CBETOBbIX A PEKTOs KATO-
OBl 3TWX CBE10AVOA40EB TIOUKIIIONEHBl K
CTOKY Noneeoro Tpawauctopa VT3, Ha ero
3aTBOp ¢ nuHWKM PB1 (BoiBOA 15} Mrkpo-
koHTponnepa DD1 nocrynaer LUMM cur-
HaM, KOTOPLI NAABHO U3MEHRET RPKOCTL
CBEHEHWA BCEX TPEXLUBETHLIX CBETOAVO-
A0B. AHaNOrYHLIA CNOCOH yNpaBNeHna ¢
noMoU LB TpaHaucTopa VT4 euibpan v ana
FURAAHGLI CO 3BE3MA0M, Pa3MELLEHHON HA
BEPXYLUKE ENOUYKK. TakK Kak 3pech Tpeby-
erca Bonee BLICOKOE HaNpaxeHuwe nv-
TaHua (4,5 B}, NIICCOROW KOHTAKT paadb-
eMa X1 NoakMueH HENDCPEACTBEHHO K
tarapee GB1. B ucxonHom B2pranTe rup-
nAHOg CBETUAZ CNVLLKOM SPKO, NO3TOMY
MPOrPaMMHO YMEHBLLEHA SPKACTb €€ CRe-
YEHMA {CKBaXHOCTb YNPASAKIOWMX 1paH-
3UCTOPOM VT4 UMNYIHCOB HE MOXET ObiTh
Medee 2). MUKPOKOHTPOANED HE TONbKO
YNPEBNAET TPEXUSETHBIMKU CBETOAWOAA-
MV, HO N KOMOWHVPYET 1X BKIOHEHWE C
rVPASHAOW, B PE3YNbIaTe HerD NoayHaioT -
CA pa3nuyHble CBETOBLIE HPOEKTH.

3ByKOBO curHan npeobpazyerca Muk-
pogroHOM BM1 B 3ReKTPUYECKWIA 1 NOCTY-
naeT Ha yownwrens 34, nuraembii yepes
pazsua3bBalcwmn Guneip R4C3. Nocne
yCUneHns curHan ¢ peauctopa RE nocty-
naer Ha nuum PCS (ewiBog 28) Mukpo-
koHTponnepa DD1, nporpammio ckoHgn-
FYPUPOBAHHYK) K@k BXx0A BCTPOBHHOIO
ALMN. MukpokonTponnep DD1 aHanu3npy-
€T YpOBeHb CUrHana » 8 3aeMCHMOCTH OT
pexuma paboTe W3MeHAeT CBETOBLIE
agpdeKkThl.

ABTOMATUNECKWA DEXUM 3ANYCKASTCH
Ccpa3ay Nocne nopayy NUTaKLEro Hamnpsa-
KEHUR, UMKANHECKWU BOCMNPOU3BOAR 3a-
NporpaMmupoBarHele CBETOBbIE 3didek-
Tot. MNPy 9TOM MHAVKATOPH LI CRETOAVOL,
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Puc. 4

HL2 He ekmoueH. Beero BoCcnporaroanT-
Cs N0 ABEHAAUATL PA3NWHHLIX CBETOBLIX
2 PEeKTOR ONA KedKAOro UBeTa CBeYCHUS,
noatomy obilee ux wmcno — 36. Kpome
TOro, Kaxaoit 3¢ ekt NOBTOPAETCA He-
CKONBKO Pas3. ABTOMATUHECKNI PEXUM pa-
H0T yaober 1em, 910 He TpebyeT onepa-
TWBHOTO BMEWaTenLcTed, — BCE Acnaer
cama nporpamma, CO3HABaf HA enoyke
paznoubpazrbe CBETOBLIE Y30Pb.

B pexume "BKAKOHEHWE NOC XNOMKY”
mHaukatophet ceetoguog HL1 ropur
HEMPEPBLIBHO KPACHHM UBETOM. 3anyck
peXuMa NPoW3BOART OOHUM KOPOTKUM
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HaxaTvem Ha kHonky SB1. Enodka npo-
rpamMMHO HACTPOEHA Ha BKNKOYEHUE TONb-
KO NOcne TpeTbera xnonka wu Gyaet nNpo-
nonkare patoTarte dBTOHOMHO, BOCMIPOU3-
BOAA 3aNpOrpaMMMpPOBAHHLIE CBETOBLIE
adpdexTol. B MOMEHT xnonka vHAWKATOP-
HbIli CBETOAUOL Ha AONW CEKYHOB FACHET,
4TO ABNAETCH NOATBEPXKOSHUEM NONYYEeH-
HOro 3BYKOBOro cUrHana. {locne TpeTvero
pansHenue X0NkM HUKaKoro adderkra
He JanyT. 3T0T PeXUM MOXHO UCHONb30-
BATb HA BEYEPax, NPasnHrKax — TaMm, rae
HEOHXOAUMO MPUBNEYb BHUMAHWE, CO3-
DAatb 3ArafioNHyIld artmocdepy, BBECTH
ANEMEHT TAMHCTBEHHOCTW. [Na NDBTOPHO-
ro 3anycka 37010 PEXMMa HYXHO NATe pa3
HaxaTb Ha kHorky SB1 (Tak kak nocne
HETBIPEX HAXATUIA NPOTFPaMmMa BEPHETCS B
WNCXOAHLIM PEXUM — “"aBTOMATUHECKWIA™).
Jn8 BEKNIOHEHUS PEXIMA "R TAKT C My3bi-
KOW 1nv peybd” HeobxoomMo fBa pasza
HAXaTe Ha kHONKY SB1 nocne nogauv nu-
TAIOLWErc HANPRXEHWA UNN OOUH Pa3, ecin
nepexon nporcxoanT w3 npeabliayLero
pexuma ("BKNioHeHne NO XNonky”). MHou-

KaTopHBIi ceeTogwon HL2
NEK 3TOM HEYHET CBETUTL
3€S1EHBIM LBETOM. Ha kax-
Ab 3BYKOBOW  CUrHan
DOCTATOYHON MPOMKOCTU
enouka GyaeT "oTKIuKaTb-
ca BoicTpolt nocnenosa-
TENbHOW CMEHON TPeX Lee-
TOB: CUHEFD, KPacHoro M
3€NeHOro. YyBCTEUTENb-
.~ HOCTh K 3BYKOBbIM CUIrHa-
. faM B 3TOM pPEXVME Bbl-
. COKa, W YCTPOWUCTBO MOXET
pearmpoeatL  Aaxe Ha
OEbINHYIO Peub. Enoska npn
aTtom paboTaer kKak Cee-
TOAYHAMUHECKAR YCTaMOB-
Ka NPy NCNONHEHUN NeceH
104 KapaoKe nnv rnpu Boc-
NPOU3BEAEHNUA MY3bIKW.
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Ans BKNOYeHns pexuma "doTopeTex-
TOP” HEOBXOAMMO HAaXaThb Ha KHONKy SB1
Tpu pas3a {nocne noaasn HanpaXehws
NUTaHMA) MW OAMH Pa3, ecAn Nepexca
NPOU3BOAMTCA U3 PEXUMA "B TAKT € MY3bl-
kon'. Ceetoawor HL1 craner mwurarte
KPaCHLIM LEeTOM, 370 03Ha4aeT, NTO Ha-
HUHEETCH NPOrPaMMHBII aHaNN3 YpoBHNA
OCBELIEHHOCT B NMOMEleHny. Nostomy
PEKOMEHAYETCS NEPEXoauTs 8 3TOT pe-
XKUM MPK YXKE BKIONEHHOM 0BLeM ocse-
wennn. 3areMHenmne poToTpaH3ncTopa
WK BBIKNIOYEHWE OCBEWEHWA NPUBENEeT K
BOCNPOWIBEOEHUIO IANPOrPAMMUPOBAH-
Hblx CBETOBbLIX adhdexTos. OcobeHHoCTs
ATOro PEeXMMa B TOM, 4TO NPW BKADMEHWU
oceeleHua ceeTopbie g pekTel Ha ency-
ke sbikIoHaTcs. MNocneayruiee BulkIoue-
HUE BHOBb "3anycTt" cBeToebie 3ddhex-
Thl € TO# 42CTU NPOFPaMMbl, rae OHW Bunn
ocTaHoBReHbl. TIpM HaxatuK HA KHOMKY
SB1 (yeteepToe NoO CHETY NOCNE MOAAuU
NUTAIDILEr0 HANPRXEHWS) YCTPOIACTBD
nNepeiaeT & Nepsoith pexum padoTul.

BonblWHCTBO peTanei YyCTAHOBNEHE
Ha nNe4aTHOW nnate M3 OAHOCTOPOHHE
HONEIMPOBAHHOIO  CTEKNOTEKCTOAWUTA
TONWMHOA 1,5...2 MM, YEPTEX KOTOPON
nokasax Ha puc. 3. Mas e nnarte npegHa-
3HaYeH A1R NNAcTMacCOBOI CTORKY OCHO-
gaHmna kopnyca. fIpUmMeHeHsl pe3vCcTopst
C2-23, OKCUOHLIE KOHAEHCATOPH! — M-

nopTHeIE, ocTansHee — K10-17. Apoc-
cenk - - EC24, khonka -~ niobas manoraba-
putHas 6e3 pukcaumr. MUKpoxoHTponnep
yCTaHaBNMeawT B8 Nanenb (puc. 4). Do-
TOTPAH3UCTOP W CRETOAUODA HL2 MOHTU-
PYIOT nocne oCcTalbHbiX 3INEMEHTOB.
MpenpaputTensHo HeoBxoanuMo npocsep-
NNTb ANR HUX ABA OTBEPCTUR B KPBILLKE
KOpNyca OCHOBaHWSA, YTOOL nocne ycra-
HOBKM NEYATHOW NNATkl B KOPNYC 3Ta
KPBIWKa CBOGOAHO 3aKPBIBANIACH, & MHAN-
KaTopHelid ceeToanog n GoTOTPAH3UCTOP
Ha 1...3 MM BeiCTYNanu M3 OTBEPCTUHX
{(puc. 5). KHONKY YCTEHABAWUBAKT +Ha
KPbLIWKE, B HEN ANA 3TOr0 CBEPART OBA
(MU NeToipe) OTBEPCTHA AVAMETPOM
1 MM, BCTABMAKOT RBIBOSIRI KHOMOK W 3aru-
6awoT ux {pmec. 6). C nnaton BLIBOAL
CORAMHAIOT TMBKMMU MOHTAXHEIMU NPO-
sogamu. CneunantHblx OTBEPCTUIA ANR
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MUKPOQDHZ B KOPNYCE HEeT, NOCKONbKY
YCTPOWUCTBO WMEET BHICOKYIQ 4YBCTBU-
TENbHOCTL. BHELWWHWIA BWL eN0OYKKU NoKa3aH
Ha prc. 7.

MporpaMmMa MUKPOKOKTPONNEpPa Hanu-
caHa Ha R3blke BASIC 8 cpepe nporpam-
MuposaHus BASCOM-AVR. Mpu nporpam-
MWPOBAHWY  Pa3pAabl  KOHGUrypaumm
(fuse bis) ycranaenveate He Tpedyetca.
OfbemM NporpamMmbl (B MALIMHHBIX KOZAX)
oKoNo 4 KGAMT, 4TG HE NPEBLIUALT NeAo-
8uHb OT 06kema MNN3Y mukpokoHTponne-
pa. NoaToMy NOAroTOBNEHHLIM PALUOND~
GuTeNnaM He CoCcTaBuT Tpyaa nobasuTe B
nporpamMmMy A0NOAHWTENEHLIE CBETOBLIS
3qpeKThl.

Ot pegakuynu. porpaMma MUKDOKOHT-
ponnepa HOBOSrORHEY! EA0YKM HAX0AWICA Ha
nawesm FTP-cepsepe no agpecy <ftp://
ftp.radio. ru/pub/2009/10/elka. Zip>.

Penakrop — H. Hevaesa, rpagwika — H. Hevaesa,
poro — asropa



[MpocToun tanmep
Ans 3yOHOM LWEeTKU

A. O3HOBUNXUH, r. Upkyrck

H peanaraemuit Talimep — ynpoLuen-
HbI BAPUAHT aHAROTMHHOO YCTRON-
CTBA, OMUCAHHOIND aBTOPOM B CTaTkhe
"Taimep pns 3yOHOW wetkn” ("Paauo”,
2008, Ne t, ¢, 48, 49). TONHOCTb BLIASPXU~
B8aHNA BPEMEHHBIX WHTEPBANOB Y Hero
MEHBLWE, HO 3TC BNONHE ONPABALBAETCH
NPOCTOTON KOHCTPYKLUMWY — Talimep Bbi-
NONHEH BCErO HA CAHON MUKPOCXEME,
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Taiimep BKAIOHAETCA M HAYMHAET OT-
CHET BPEMEHM NPU BBIHUMAHWKA 3yDHOR
wevkn ua Tpybku-aepxarens. C Hadanom
BTOPON, TRETHEW U HYETEEPTON MUHYT NO-
CNEAOBATENEHO 32XWraloTCs TPWU CBETO-
anona (CoeTBETCTBEHHO 3ENBHOTC, Xen-
TOTC W KPAcHOro UBeTta CBEYEHWA), a Mo
OKOHYAHWUKW YETBEPTOW BKNIOYAETCA TO-
HaNbHLIM 3BYKOBOM CUIHAN, M3BELLAIOLLNIA
0B CKOHYaHWU Bpemedn, HeoGXoaVMoro
018 TWAETENsHOW CYMCTKKU 3yboB. CurHan
3BYUUT O0 Tex Nop, NeKa WeTtka He Byner
BO3BPALIEHA HA MECTO.

Kaxgas u3 vereipex MubyT paboTel Tan-
MEPAa NPEANAraeT YUCTUTE YCNOBHO COOT-
BETCTBYIOLUMIA €1 OHepegHOn ywacTok
POTOBCK MNONOCTU: NepBas w BTOpas —
NEBR (COOTBETCTBEHHO REPXHWIA 1 HUX-
HUIA), TPeTbS W 4YeTsepTas — NpPAaebin
{BEpPXHWIA M HAXHWIA). Takoe “pacnpenene-
tne” paboTte WEeTKM NO3BONSET PaBHO-
MCPHO U B AOCTATOUHOW CTENEHW OYUCTUTL
BCE YETBIPE YHACTKA POTOBOH NOROCTM.

Tamvep (ero cxema npegcrasneHa Ha
pMc. 1) ConepxUT YeTbhipe KoMnaparopa
{O¥Y DA1.1—DA1.4, R1—R4), Bpemasa-
naowyo uens C2RY, nuHeriky ceetoamo-
nos {HL1—HL3), y3en 3Byx0B0I CUrHann-
zaumu (HA1, C3, R8) v uene VD1R10,

4epea KOTOpPYIO Pa3psaXaeTca KoMaeHca-
Top C2 nocne BelkNioYeHns MNTaKA.
BrAKNAETCA U BhIKNIOHRETES YCTPONR-
CTBO repkoHom SF1, noaBMXHEIN KOHTAKT
KOTOPOro U3MEHAET CBOR MONOXEHWUE MO,
AEWCTBMEM MArHWTE, 3aKPENIEHHOTo Ha
KOHUE PY4Ku weTku. Mpu BbHUMAaHUKn ee
U3 TPYBKU-AepXaTens NOABWXHEIN KOH-
TGKkT YCTEHZBNMBAETCHS B MONOXEHWE,
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NOKa3aHHOE Ha CXeme, TalMep NoaKMo-
NABTCA K MCTOYHMKY NMUTAHUS U KORAEHCE-
To0p C2 HAYMHAET MEANEHHO 3aPAXATLCH
yeped pe3uctop RI. MMapaMeTpr 3Tmx
3IEMEHTOR ONPEeAEensioT CKOPOCTh HAPAC-
TEHWA HENPAXEHUS Ha WHEBEPTUPRYIOLNX
BXOAAX ONEPaLMOHHBIX  YCUAMTENEn
DA1.1—DA1.4 v, KaKk cheagcTemne, spemMa
BkJloveHna csetoauogos HL1—HL3 u
asykouanyyatena HA1.

Kak WM3BECTHO, MNPV HANPAXEeHUW Ha
HEMHBEPTUPYICWEM BXoae OY, Bonsliem,
4YEM HAa MHBEPTUPYIOLUEM, €r0 BbIXOAHOE
HaNPAXEHWE BIM3KO K BANPSXEHMIO NUTA-
Hws +U (B paHHoM cnysae +5 B), a npu
HANPAXEHMU, MEHLLUEM, HEM HA WHBEPTA-
pyloweM, — k Hanpskenwo -U_ (B cay-
Yae QAHONONSPHOrO NUTAHWS, KaK B 3TOM
YCTPOWCTBE, — K NOTeHumany ofwero
npoeogaa).

B MOMEHT BKIIOYEHUS MUTAHUA HANPA-
XKEHUE HA MHBEPTUPYIOLLMX BXOAAX (BbIBO-
awt 2, 6, 9, 13) OY DA1.1—DA1.4, coegu-
HEHHBIX C AOROXUTENLHOW 0OKNapKoi
koHAeHcaTopa C2, 6113ko K Hymo, a Ha
HEUHBEPTUMRYIOLUMX {BLIBOAL 3, 5, 10, 12)
WUMEET BMONHE ONpPeaeneHHele 3HaYeHns,
YCTAHOBNEHHBIE NPY HaNaXWBaHUM NoA-

CTRO&YHbIMKM  pe3ucTopamu  R1—R4.
Moatomy sa Buixoaax scex OY (Bbieoab 1,
7. 8, 14) OpUCYTCTRYET BLICOKWUI YPOREHb,
ceeToanoab HL1—HL3 He ropar, a 3ByKo-
nanyqatrens HA1 monunt. Muer nepsas
{"TeMHan") MuryTa paboThl TalMepa.

(lo mepe 3apsaku koHpeHcatopa C2
HANPMXEHNE HA HEM BO3PACTAET W NpM-
Onn3anTeneH0 vepes3 i MUH, KOrga oMo
JOCTUraeT 3HaueHua npvimepHo +1,6 B,
T. €. cTaHoBuTes GonbLue HanpsxXeHwWs,
YCTAHOBAEHHOTO MOACTPOEYHBIM PE3U-
CTopoM R1 Ha HeuHaepTupyioLlemM Bxofe
{amBop, 3) OY DA1.1, ro BHXOOHOE Ha-
NPAXEHWE CKAYKOM YMEHBUWIAETCHA NPaK-
TUHECKU A0 Hyna 1 ceeToanog HLY (3ene-
HOrO UBETA CBEYEHUA) 3axuraerca. Ana-
NOrMHHO, KOrAa HarnpsixeHne Ha KOHOEeH-
carope C2 pOCTUraeT 3Ha4EHUA NPUMEp-
Ho +2,3 B, cpabaThiRaeT KOMNapartop Ha
OY DA1.2 v HAYMHAET CBETUTL CRETOAWOL
HLZ (XenToro ugera), a ewe yepes MuHy-
TY {NpW HanpAXeHwn Ha KOHAEHcatope
okono +3,1 B) — komnaparop Ha OY
DA1.3 v 3axuraeTtca HL3 (kpacHoro). Ta-
KM 00pa30M, C HACTYNNEHWEM YeTBep-
TOW MMUHYTHI CBETAT RCE TPU CRETOAMOAZ.

Moy HanpsxeHun Ha koxpeHcaTope C2
okono +3,6 B cpabatueaet komnapatop
Ha OY DA1.4 » Bemo4aeTCR 3ByKOnanyya-
Tens HA1, wagaouwmit  HenpepoiBHbiA
TOHaNbHLIW CUrHan. Mocne ycTasoBKH
3yOHOW LETKM H MECTO KOHTAKTH) MEPKO-
Ha SF1 nog paeiiciaremM 3akpensnesHoro Ha
KOHLIE 8€ PYUKM MArHWUTA YCTaHABNMBAIOT-
C8 B HUXHEE (MO CxeMe) NONOXeHWe,
NUTAHWE TANMEPA BHIKNICHAETCSH, a KOH-
neHcatop C2 paspaxaertca 4epea uene
R10VD1, nogroTaBnueas ycTpoicTBO K
NOCNeAayILLEMY BKITHOUEHUIO.

Jetanu Tanmepa MOHTVMPYIOT Ha ne-
4YaTHOM NnaTe (puc. 2), K3rDTORNEHHON U3
OOHOCTOPOHHE (PONBMMPOBAHHOIO FETU-
HAKCE UNK CTEKNOTEKCTONUTA TOMLMHOM
1,5 mm. OHa paccymutana Ha NpUMeHesue
NOCTOAHHLIX peauvcTopor MIT, C2-23,
C2-33, nogcTpoeunex Cr3-38a, kepa-
MUYECKOro KoHaeHcatopa K10-17 (C1) w
YMNOPTHLIX OKCUAHBIX C MaNsM TOKOM
yTedku (hanpumep. cepun TK dupmel
Jamicon). Avoa VD1 — nioboi repmadne-
8bIA NN KPEMHUEBbLIN C BOIMOXHO MEHb-
WU NPAMBIM NAAEHNEM HaNPAXEHNA.
BO3MOXHaa 3ameHa 3BykoManydarensa
TR-1203y (3 B, 20 mA) — HMB-06 STAR
{6 B, 30 MA). Tepkon SF1 — no6oii nepe-
KAIOHAIOWWMK, PACCHUTaHHBIM HA KOMMYTa-
umic Toka He Medee C,1 A, YikazanHoie Ha
CxeMEe CBETOOMOOB 3aMEHUMB NNBbIMN
OPYTMMU, XEenarentHO NOBLILWEHHOW |p-
KOCTV CBENEHUA, B KDANHEM CNYYae MOXHO
WCNONL30BaTe W OCLIMHBIE, Hanpumep,
AN307HM, AN307TM (HL1), AN307XM,
AN30D7EM (HL2) n ANI307KM, AN307BM
{HL3). flna yno6eTea 3ameHbl MUKPOCXEMB
DA1 pexoMeHayeTcs yCTaHOBWTL Ha nnate
CNeunansHyrO RPO3ETKY (NaHens). Jns nvta-
HWS TaAMEPA NPUICOEH CETEBON MCTCHHWK
{aganTep) C BbXOAHEIM Hanpaxerrem 5 B
¥ TOKOM Harpysku He meree 100 mA,
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Hanaxvsanuve yCTPOoNCTBa HAYMHAKST C
npoeepkv padoTocnocobBHOCTH KoMnapa-
TOPO8. BKNKOUYMB NUTAHME W BbIXOAB
15...20 ¢ {47066 NOA3APAAMICA KOHOEH-
catop C2}, noovepeaHo NOBOPAYMBAICT
ABMXKU NMOACTPOEYHBIX Pe3ncTopoe R1—
R4 w3 ogHOrQ KpPamHEro fOROXEHUA B
apyroe wu ybexaanTtea B TOM, 4TC COCT-
BETCTRYIOWME WM Harpyaku {HL1--HL3,
HA1) nepeknicuanTes.

KanuGpy:oTt Tanmep ¢ NoMOoLUbIO 4acoB,
MMEIOLLMX CEKYHLIHYIO CTPEJNIKY (MNe MHAN-
KAUVKD CEeKyH, €CNM vackl UUgpoBbIE).
ﬂ,ﬂﬂ 3TOrQ NPU BulKMNQUYeHHOM NMUTaHWM yC-
TAHABNVBAIOT ABMXKK BCEX NOACTPOE HBIX
PE3NCTOPOe B CpeaHee NONOXEHWE.
Aoxpacwmce nokadaduih vacos 00 ce-
KyHZ", BKIHOYAIOT Tanmep nyepes 55..60 ¢
NOBOPOTOM OBUXKA peancTropa R1 gotn-
BAIKOTCA 3axuranps ceeroamona HL1. He
BOIK/IOYEA NUTAHWMA, BEIXWGAIOT, NOKa
NPOMAET €L MUHYTA, ¥ NOACTPOEYHbIM
peauctopom R2 3acTasnmioT 3aXedbCH
ceeToauoa HL2. Aanee (Cnycta nocne-
ayiowue 55...60 ¢) Takum xe oOpaszom
A0OMBAIOTCA BKNIOMEHWUA ceeToguona HL3
¥, HAKOHEY (eLue NPUMEePHO Hepes MUHy-
TY), BKMIOYEHWUA 3BYKOBOrQ curHana. lpw
ITOM AOMKHE! CBETUTL BCE TPW CBETOAMD -

na. YkazaHHue Npouenypsl peKomMeHay-
eTcs noBTOpPUTh, 4ToOW Oonee TOYHO
YCTAHOBWUTb BPEMEHHDIE VHTEPBANbI MEX-
Oy 33XUraHnem CBReToanonoB v NOABRE-
HMEM 3BYKOBOTO CHUrHana OKOHYaHus Npo-
uecca. [NepBoHaAYaNbHYK KanubPOBKY NO
NOKAIEAHWAM HacOB MOXHO 3EMEHWThb
YCTaHOBKOW (C NOMOWBIO TEX XE PE3UCTO-
POB} Ha HEWHBREPTURYIOWMX Bxogpax QY
DA1.1—DA1.4 nanpsxeHwi, yKa3aHHbIX
Ha Cxeme.

B 3aknioueHne, ecnu HeobBxoaMMo,
nonbupaoT pesuctopsl RS—R7, pobuea-
AChk MNPUMERHO QAWUHAKOBOM SIPKOCTW
ceeyeHus ceetoanopoe HLT—HLS.

Ana 23aWnThl OT BRarn HaCTPOEHHY
NAATY XENATENEHO NOKPBITL U3 NyNba8epn-
3aTOPA HECKONLKKMMWU CAOSIMKM BNAro3a-
LWMTHOIO NaKa (He 3abyapTe nepeg aTuM
Ha[€Th HA CBETO/MOAN OTPE3KWM NOAMBU-
HUAXTIOPWAHOW TPYDKKW, KOTOPBIE 3aLWMUTST
VX OT NONAAARWUSA NAKA).

Mnaty tanmepa NOMELAIT B NPRAMO-
YrONLHBIA NAACTMACCOBBIA KOPNYC NOOX0-
A9LIWX PA3MER0E ¢ BbipE€3aHHLIMWU B €ro
CTEHKaX OTEEPCTUHMM. OfHUM B BEPXHERN
{no ppuameTpy TpyOKU-aepxaTens aybroi
LWETKN} W HETBIPEMA B NepeaHei {Nog, 38y-
kouvznydatens HA1 n ceetoawoabl HLt—

HL3). OteepcTis Nnoa CBeTOamnoa cneay-
€T PacrnonoxurTs BepTukanbHo. Tpybka-
AEPXATEND LWETKK MOXET DblTb roTOBOM
WAK CKNEEHHOW W3 HECKONbKUX Cnoes
NNOTHOW Oymarn, CMalaHHon ONoKCMAa-
HbolM Kneem. Ee BHYTPEeHHW anaMmertp
A0NxeH BbTb TakmMm, NT0OLI WeTka CBO-
60AHO yCTaHaenuBEanack Ha Mecto. B
BEpXHEN CTeHKe kopnyca Tpybky sakpen-
nawT xneem. fepkoH npuknemsaroT K
OCHOBAHWIO Kopnyca (non Tpybkoit) c
TaKUM pPacYeToM, 4TOBLl €ro KOHTaKy
nNepekni4ancs npu npmﬁnmmenmm MarHn-
Ta, 2aKPENNEHHOrO Ha KOHUE PyHkn 3y6-
HOW WeTku. MarHuT Ay§We BCEro B3RTh
KPYrkIA, €ro NPOLLE 32KPEeNUTh Ha LLETKE
{ranpuMep, ¢ NOMOLLLID OTPE3KA NONMBK-
HUNXNOPWAHOW  TpybBkn nopxopauerc
Anametpa, HanonoeuHy HaOoeToro Ha
PYHYKY U MarH1T).

3eyxonanyyarene HA1 BCTABNSIOT B
npeaHasHavYeHHoe AR Hero OTBEPCTUE B
nepeaHel CTeHKE W 3aKPENNSKNT C BHYT-
pPEeHHER CTOPOHH kneem "Moment”,
AuameTp 0TBEPCTUA AOIKEH DbiTh TAKUM,
3TOOL! KOPNYC 3BYKOM3NY4aTERA BXOOWN B
HEro ¢ HeGONBLUUM TPEHWEM.

FPenaxTop — B.@ponos, rpapma — B.@ponoe

Urpywka "CneucurHan”

. MAMMWMEB, n/o Llaranoso-1 CmoneHckos ob1n.

CrneynansHuiMy curtanamm — npobaeckoBuM MasyKaMu ¢ cupe-
Hamy — OCHAUCHL! aBTOMOGHAN CKOPON NOMOLLN, MATIALMN, NOXap-
HOM OXPaHbl, @ TAKXKE ACPLBO3SALMNE OTACHbIC rpyssl. [levi 4OBONLHO
HACTO 8 CBOMX MIrpax WMUTHPYIOT ux paboty. Obnerunts Taxoih
“Henerkuns Tpya” npussana nrpyuka, onMcanne KOoTopo#A npegeras-

NEeHO HUXEe.

Ilcrowmom 3IBYKOBOrO CuUFHana B
WIRYLWKE CHYXUT OUHAMWYECKan
roAoekd, CBETOBOFO — CBETORWMOAB
Pa3HOro UBETA CBEMEHWS, @ WUCTOYHW-
KOM 3/1eKTPOIHEPI M1 — LUAroBbIN ANEK-
TpoaBWraTens a1 NATUAKAMOBOTOC AUC-
koBoaa (K. KOHCYPYKUMA WIPYWKK
nokasana va pmc. 1. PoTop warogoroe

Puc. 1

nK, NO3TOMY NPV NEerkomM KNCTEeBOM Bpa-
LWEHWN MIPYLLKA B PYKE CTATOP HA4YuHa-
€T BPAUlATbCA OTHOCUTENLHO 3akpen-
fIEHHOrD paTopa.

Ha ocOMOTKke aeuratena noasnacTes
NepeMeHHee HanpsXeHWwe NUTanna —
CBETOANOALI HAYMHAIDT BCHbIXMBATL, W
3BYNUT curHan. MNockonbKy aTv anemMeH-
Tbl HAXOAATCH B ABMXEHUW, TO Habno-

ABurarena  3akpennedH  Ha R1 1 J—
PYyYKe, A HA CTATOpe pasme- 220k x |*
WeH auvHamuseckan ronoe- ©1) 980 x108B VT4
Ka W NevaTHas npara C ycra- C’c\pj KT23156
HOB/IEHHbIMU HA HEW BNEeMEeH- ,;4 4
Tamu. fluHaMuueckaa ro- g @9 vD1
NOBKA YCTAHUBMEHA B CTOPO- HLIT HLZT  KO522b
HE OT OCU WarcBoro asrrarte- £f—e
HL1 L-53WBT HL2 L-53ID
Puc. 2

AAaTenk BOCNPUHUMAET 3BYKOBOW CHr-
HAA NEpPEMEHHOoIt TOHANsHOCTH, a cee-
Toamnocasl OpMUPYDT Bpawalwuecs
KpacHO-CMHME KONbUA Wkt OBanNk.
Cxema UrpyLukmn NoKa3asa Ha puc. 2.
Npn BpaweHun crartopa nepemeHHoe
HANPAXEHWE NOCTYNAET Ha CBETOAMDAD!
HL1, HL2 pa3Horo ueeta ceBeueHus, #
ORM NOOHMEPELHO BCNBIXMBANT. HacToTa
BCNLILWEK 3ABMCUT OT CKOPOCTY Bpaue-
HWA, @ APKOCTb — Kak OT HYacToTh Bpa-
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WeHWR, TdKk K1 OT CONpOTUEBNEHUs
TOKOOrpaHuyneawero pesncropa Ri.
COMOBPEMEHHD NEPEMEHHDE HanpRXe-
HWE NOCTYNAeT HA BbiNPAMWTENb, CO-
OpanHbn Ha gropne VD1 v crnaxuealn-
wem kougeHcatope C1, a o1 swnps-
MUTENS NMUTAETCA reHeparop UMMNynb-
coe 34 Ha rpansuctopax VT1, VT2,
HArpy3Kou KOTOPOro CNYXUT AMHAMUYE-
ckay ronoeka BA1.

BONBWMHCTBO AeTanen pa3MeLLeHbl
Ha ne4atHoOW NANaTe W2 OAHOCTOPOHHE
dOoNLrMPOBaHHOIO CTEKNQTEKSTONUTA,
YEPTEX KOTOPOW NOKalaH Ha puUce. 3.
OcHOBaHveM WUIrpyLikv ABARETCH Aepe-
BAHHAA pyYka anuHoi 12..15cm, B
TOpUE KOTOPUW CBEPNST rMyxoe oTBep-
CTWE N NAOTHO BCTABRRNIOT B HEro Ban
portopa warosoro asurarena. [oa cra-
rMBAILWWE MArHUTONPOBOR CTaTOP&
ABATaTenss BUHTbl XOMYTOM KPENAT
UMHAMUYETKYIO | 0N0BKY. B ee kpenex-
Hbl€ OTBEPCTUA BCTABAAKT CTOWKU AnA
NAaTel TAaKOM ANWHEL, 4T0ObI UCb poTOPA
npoxoguna yepea ee NNoCkoCTb.

ECAan B CXeMy WIpylkn BBECTW
"Muralowmrin’ ceetoavoa  (puc. 4),
pabora reHepaTopa UMNYNbCOB CTAHET
NPEPLIBUCTON, W B OMHAMWYECKOH
ronoske OynyT CheiUHB nNepenaas
3BYKA, KOTRRbIA CTaHeT "3aBbiBd WM,
a BpaWaIUecs KonNbLa 1w OBankl —
TpexueeTheiMv  {puc. B). Honon-
HUTEIBHBIM UHTEPECHBIA BAPUAHT Wr-
PYLWKW — 8epTOneT, ee MOXHO cobpatb
COrtaCHO CXEMe, NOoKasaHHOW Ha
puc. 6. BeeageHure B redepaTop wum-
NyNbCcOB ZKYCTUHECKOro nbeiowninyya-
TENA €O BCTPOEHHBIM FeHEPaTOPOM 103~
80ONAET NOAYYUTHL 3BYKOBOW UMUTATOP
paboTel BEPTONETHOrO  ABWUraTens.
CBeueHUE CBETOAMOAR NPM BpALEHUN
CTATOPA LWArCBOro ABUFATENR WMUTUPY-
eT nzobpaxenune N1apHo BPaLAICWUXCS
nonacrter Beptoneta. AnA ycunedus
3hDEKTa XENATENBHO YAIMHATDE BBIBO-
Al cseroamoga Ha 1,5...2 cm. pu pea-
AV3ZLUNA MTPYLWKM NO CXeMaM Ha puc. 5
M B TONONOrMID NeNaTHol NAaTe nEW-
ABTCH UBMEHNTh.

B urpywke n ee BapmaHTax MOXHO
NpUMeHUTs peancTopsl MIT, C2-23, ok-
CUOHBIE KOHAEHCATOPE — MMNOPTHLIE,
octaneHule — K10-17, K73-16, TpaHau-
cTopb cepuin KT315, KT361 ¢ niobeimn
GYKBEHHBIMU MHREKCAMU, OUOA MOXET
66T NOBOK ManorabapuTHBIA BLINPRA-
mutencHoin. CBeToANOAL XenNatencHo
MPUMEHUTb KPACHOTO W CUHEro LBETOB
CBEYEHUA € MNOBHIUEHHOW RAPKOCTBK
CBEMEHUA AMAMETPOM S MM, "Muraw-
wun” CBETOoON0g - KPaCcHOro Wiau
JCNCHOTD UBETA CBEYEHUS TAKOro Xe
ANAMETPA. AKYCTUNECKWI CUrHanuia-
10P CO BCTPORHHLIM MeHEPATOPOM — OT

KomneoTepa  "PoSoTpoH”. OuHa-
Muyeckasa ronoeka — 0,25M4-10
(8 Om).

Penaxrop — M. Hewaesa, rpagwika — H. Hevaesa,
@010 — asropa
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KonokonbHbIN 3BOH... :

U3 XXEeCTKUX AUCKOB
A. MAMMUYEB, n/o Laranoso CmoneHckoit o6n.

To, HTO ewle Byepa ObNO HOBLIM ¥ Ne-
PEOOBLIM, CEroAHA He3HagexHo ycta-
Peno... 1O B NOAHOM MEPE OTHOGUTCA K
KOMMBIOTEPHOW TEXHWUKE. VIMNyNbCHBIR
6NOK MUTAHUA, 3NEKTPOABUIATENU W BEH-~
TUNKTOPEI -— BOT, NOXaNyW, W BcCe, 4T0
MOXHO U3BJICHL M3 CTZPEHBKOrO CUCTEM-
HOro 6noka v MCNOAB3OBATL B PAAVDAIO-
BUTENBCKNX KOHCTPYKLNAX.

TPAH3UCTORHBIMKX KNNaMK VT 1—VT4,
OTKpLIBAACE NO OYEPEaN, OHW NPONYC-
xalT vepes nonyoBmoTkv cTaropa
UMIMyNLCH TOKA, 3aCTaBNIACUMe POTOR
epallaThCh B OAHY ONpeaeneHHylo cTo-
POHY. UMNyNbe, NOSBUBLIWMACS Ha BhIXO-
ae 4 {sbB0oal10) mukpocxemnl DD2,
NOCTYNaeT Ha Bxon R v nepesoavT cHeT-
HVK B HYNEBOE COCTOSHWE, NOCAE Yerc

Kews. 16 DD1 -~ K srieonam aﬁmamf 3INEKTPOABUraTEnA
! Kp Cun $EBen )Kenr;Kop
DAY NE555 DD KSGWES ooy sl
7 3 £ K \
E{GIGN| & 3 14 CTIG|0 vT1
N 5, R422x : %
. 1 N VT2
8 sy
+U — R522«
13 4 =5 %
-u 1 CP) 2 s ‘\tB VT3
5 —s ; RE22¢k N
R Ur 1 - = : VT4 — B2
c1 Cc2 15 R 2|19 — 458
—|—0,047 ue g (]47m—l— | Keep 8 DD1 B
—L - VT1-V¥T4 KT315B X2

Puc. 2

Ho okasanocb, ecTe W EBlle KOe-410,
4T0 MOXET HEOXMRAHHO CcTaTb nones-
HbiM... OaHaxael, pasdvpas HakonuTenu
H& XeCTKUX AMCKaX (BUHYECTepb!} Takux
CUCTEMHBIX BNOKOR, R ODHaPyXUn BHYTPU
napy U3ALLHLIX AMCKOB. PasayMulean, rae
6bl X NPWMEHUTL, NOABECHN OQWH Ha
HWTKE, W DKa3anoCb, 4TO NPWU NErkomM
NOCTYKMBAHUKM OH M3NAET MUCTBIA 1 NPo-
3pPAyYHbIN 3BYK, OYEHb HAMOMWHAKLWMW K
KONOKOALHBIM 3B0H. Tak poavnach uaes
CKOHCTPYUPOBETE HA OCHOBE TakWx amc-
KO8 MUHMATIOPHYIO 3BOHHMLY (pMe. 1), ©
KOTOPOWA M NONAET PeMb Aanee.

MNpuHUWN AENCTBWA YCTPOMCTBa NPOCT!
TONKAaTeNb, 3aKpenfeHHbn Ha poTope

UMKN NOBTOPAETCH. YacToTy BpaweHws
POTOPa MOXHO 13MeINTe NOABOPOM KOH-
aewcarcpa Cl.

Betanu 3TOro Bapuanta yctpovicTea
MOHTUPYIOT Ha NeYaTHon nnate {puc. 3}
U3 OAHCCTOPOHHE PONBIMPOBAHHOTD CTEK-
novekcronuta. Bce peavctopel — MIT,
C2-33, koHaeHcaTopu — KM. Ains ntanus
UCTONB3YIOT AIBE COEAUHEHHKIE NOCneao-
BATENLHO NNOckme Darapey TUNopasmepa
3R12 (3336) hanpsikeHnem 4.5 B.

Cxema nuTaHust LWArpBOrG OBUraTens
NePeEMEHHNIM TOKOM 3HANMTENLHO NpoLLe
(pmuc. 4) — nosaaebATCA TCNLKD NOHU-
xalowuin TpaschopmaTop T1 (npakTuue-

paboTaero WwaroBoro 3nekTpoasura-
TEeNd, NOCNeAOBATENbHO OTKAOHRET NOA-
S8ELEHHLIE ANCKM OT NONOXEHWS PABHO-
B8eCcUs, 3aCTaBnAa 1x Konebdateca u yaa-
paThes 0 OoKOBbIE rpanu ero kopnyca. B
KOHCTPYKLMW MPUMEHEH LUAMOBBIA ABUra-
Tenb OT AMCKOBOAA TUBKUX MArHUTHBbIX
NATUANMOBLIX avckoe. Erc cratop co-

30

AEPXUT Napy 0BMOTOK € OTBOAAMM OT

cepeauHel. BoiBOALI OAHOR U3 HUX BEINO/-

HEHb! NPOBOOAMWM KPACGHCOIO W 6enoro
LBETOB, APYIOW — CUHErD W XeAToro,
07804kl ~~ KOPWYHEBOF .

Ha puc. 2 n3o6paxeHa CXema nuTanua
ABUraTtens OT WUCTOMHMKA NOCTOSHHOMO
TOKa. Tpebyemylo NocnenoBarensHoCTb
noAayu HanpaxeHua Ha ﬂOﬂyOﬁMOTKM cTa-
TOopa GOPMUPYET YCTROMCTRO, COCTORLLEE
M3 TAKTOBOrC reHepaTopa Ha Tavimepe DAY

n cyemuka DD2. Ha ero eetxogax 03
(BuBOAN 3, 2, 4, 7) nOCNenoBaTENsbHO
NOSIBARIOTCH MMNYABCHI,

ynpagnsiowme

85
[~ K -"GB1
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C27 by e 0 6—{—0VT1060K03|
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coao o6 1o R3R4  yT2060Ka3
oo e o= Kop
T R1 R2 o—»l(op
YK SAT (+GB1)
Puc. 3

Puc. 1

CKM OGO € HANPSKEHWEM HA BTOPUNHOMN
obmorke 9 B npu Toke SO MA) v pBa KOH-
nencavopa {C1, C2), obecneuusarwve
HEODXOAUMBIN ONA CO30aHUS BpALLEIoLLe-
ro MoMeHTa casur a3 HanpaxeHus Ha
o6moTKax. OAHAKO 3TOT BApUaHT NUTaHUS
VMEET ¥ CYWECTBEHHBIE HEZOCTATKK: He-
B03MOXHOCTb MIMEHEHNS YACTOTLI BPAULIE-
HUS POTOPA 1 "NPUBA3KA” K PO3ETKE CETH.

T1 Hent.
K BbiBOgaM
2 ~9B Ben. oﬁmm‘:)v.
$ rr— Cun, | onextpo-
1 c2 ABWratens
Kp.
C1, C24mex160 B Puc. 4

OCHOBY KOHCTPYKUMM — kopoGyaTtoe
waceu {cM. puc. 1) — cknemwsadT U3 He-
npo3payYHorc NWCTOBOID NOAVWCTURONE
WM QPrannyecKkoro CTekna TOMUUHON
3.4 MM (eCM marepuan npo3apauHbii,
€ro OxpawmBarT KU3HYTPU HUTPOKpAac-
KoW). B cpepHen yacTy BEepXHEW CTeHKn
CBEPNAT OBa OTBEPCTUS MO BUHTH KPEM-
neuna anextpogsuratens. llepeg ero
YCTRHOBKOWM HA MECTO BbIBUHYMBAOT U3
€7aTopa ABa PACNONOXEHHLIX N0 Auaro-
HaNu BUHT&, 3aMEHRINT X HONEE A/IMHHBI-
MU (Ha TONWUWHY CTEHKK) U 3AKPENNAT
VMY OBUTATefNlb HA HAPYXHOW CTOpOHE
waccy. [lna noaBeCKM AWCKOB WCNOMb-
3yioT age I-06pa3mpe Ckobbl, COrHYTEIE
U3 CTANBHLIX NPYTKOB AMAMETPOM 4 MM ©
HAPe3aHHOW Ha KoHUax peabnbon M4. Ha
WAaccU wx 3akpennaT raikamn M4,
Arckn noasewviBaOT Ha TOHKOV KanpoHO-
BOV necke € TAKUM PAacC4eToOM, wTO6H
MEXAY HUIMW 1 BOKOBUHAMM CTATOPA ABU-
rarena obpaszosanca 3a3op 5.9 mMm. B
kayecTse TONKATENS QMCKOB MCNOALIYIOT
BUHT M3 gnnHon 25...40 MM, BKOYYEHHBIA
B FONIOBKY POTOPa. CMOHTVPOBAHHYIO NNa-
Ty ¢ 6arapeen NUTAHWA NEPBOro BapuaHTa
W NoHMXAoLWKUIA TpaHcpopmMaTop ¢ $alo-
CRRVIAOLUMMU KOHAEHCATOPaMK BTOPOro
YCTaHABNUBAKOT B TOABANE LWIACCH.

Pegaxrog — B.®ponoe, rpaguxa — B.@ponos,
@ora — agropa
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MapTe STOMo rofAa vcnonHUNoce 150 net
CO At poxaenna Anckcangpa Cre-
naHoBwua Nonosa. ECTECTBEHHQ, 'ITo aTa

DATA WNPOKO OTMEYaNack B paamonio-
dutensckom agwmpe. M2 ropoaoe cipa-
Hel, C KOTOpbIMK ObINA CRA2AHA €ro
XWU3Hb U OeSTeNbHOCTE, BLILWAW B 3hup
MeMopUankHble paauocTaHumK. Beinu
YUPEXOEHE HECKOALKO pagnontobu-
TENBCKUX AWNAOMOB W BHIMMESNIOB,
HOCBSAWEHHBIX 310A [TEMHIHOW pale,
MNpowna coBMecTHas pamMoaKcnean-
U9 [MaBHOro paauoHacTOTHOMO LUEHTPA
cTpadel U Cok2a paguonotntens
Poccun Ha octpor TornaHg, uctopus
KOTOPOrO TECHO CBA3aHa C WCTOPUEn
PAOWNO.

Pepakuua xypHana "Paguo” B mapte
OpraHu3oeana MexayHapofHue Cco-
PEBHOBaHMA NO PAAUOCEAIN HA KOPOT-
KMX BOJIHAX, YHACTHUKU KOTOPHX CBOEW
paboToii 8 2¢upe Bepasvnu rayGakoe
yBaxXeHwe K namdatm AnekcaHpgpa
CrenaxoBnua MNonoea. Otuetwl 06 yya-
CTUW B HMX B peJakuMIo NpUcnanm one-
patopbl 296 UHAWBWAYAILHEIX Paano-
CTAHUMIA M KOMaHaB 21 KONNeKTUBHOW
paguocTaHLmK U3 16 cTpaH v TeppuTto-
PV MUpda (110 Grmeky auinioma DXCC)

B rpynne uHouBUAYyanbHLIX paavo-
CTaHWA, paboTaslwunx TONLKO Tenerpa-
bOM, NYHLLMM SEN HEMEUKWIA KOPOTKO-

PeaynbtaTthl yuacTHUukor POPOV MEMORIAL CONTEST

KPAANO

BONHOBUWK Akcenb LepHukay (DLEKVA) na
Poctoka. B rpynne SSB-ctor noebegwn
Anexkcell MNonoe (UAGUDV) na nocenka

Ja yuacttue 8 MeMOPQABHBLY
{'OLH'!IHUIMHMJL\" HOCAIHE "H Hh (
150-remura co st porgenus

A. €. Flonosa

Prlsnges aymass
v

SINGLE-OP CW 20 RWBNIUV/G 119

21 UABNZ 116

1 DL6KVA 201 6893 22 UN8BPT 11
2 RASJP 192 6687 23 DJEY 110
3 RT3T 197 6518 24  RASEF 115
4  UpPACCG 198 6411 25 RA3ZC 115
5 Low 188 6341 26 DLSZP 108
€ UAZFL 180 6183 27  RAOFTM 107
7 RAgZAP 174 5875 28 RW3ZC 104
8  LYicMm 173 5734 28 RWOAJ =]
g PRWOCW 155 5159 30 Uxau 103
10 RX3AJ 156 5087 31 RA2FN 98
11 RXOAW 131 5042 32 RN3QP 103
12 RAEMQ 143 4639 33  RAYZ 98
18 UAGJRZ 133 4647 34 EUIDZ 9%
14 UA4ALI 136 4503 35  UA3QG 101
15 UASBEX 123 4313 36 LYZMM 9
16 UASDA 121 4240 37  LWwssSM 86
17 RW3A 126 4174 38  UXOHO 92
18 ELGAA 125 4103 38 UAICEC O
19 YL2CV 122 4082 40  SEer 86

4039
3624
3907
3869
3855
2833
3746
3728
3558
3482
3a21

41
42
43
%4
45

NumMan AcTpaxaHekoh oBnactu. Cpenm
TeX, KTo padoTan Kak Tencrpadom, Tak v
TenedoHom, Bnepeay AnekcaHgp Cyxa-

HoB (RZS0O0) nz Hoocubupceka.

Y KomaHp, KONAEKTUBHLIX paguo-
cTaHUWiA Ha NEpBOE MECTO BHILUEen
MOJIOAEXHBIW KONNEKTMB pPaaMOCTaH-
umn UASUZZ na Kemeposa. B stoi
KomaHpe onepatopamn Geinn Ceprei
Ceeponos {RKSUE), Eerenvi Kan-
panos (11AQUIV) v bnena Weprosa
{(RKSUIV).

B rpynne Habnoaarenei nyHwnm
6un Gonrapckmii SWL Wnbs letaoe
(LZ2F319) uz MonukpanwTte. OH Xxopo-
WO 3HAKOM HalWUM KOPCTKOBOIHOBW-
KaM Mo aKTUBHOV patoTe BO MHOIMMX
MEXAYHAPOAHLIX COPEBHOBAHUAX Kak
LZ4UU.

Cpefn MeMOPHaNEHLIX PASUOCTaH-
uwia, pabotaBlmnx B uecTe 150-netus
cOo aHg poxpeHua A. C. MNonosa, nyu-
WA pe3yabeTar nokasana KomaHoa
R150IP uza Yoomnu Teepckoi oBnactuy.
B copesHoBaHusx ee pabory obec-
neunnn Axppett Topwko (RV3ID),
Bnagyumup Jlaktuonoe (RBV3IH) w»
Hukonaii Xypaenee {UA3ICV).

B TaGnaunue 1o 3a4eiHbIM [ pyIam
npyBeOeHsl pe3ynLTarbl YH4acTHUKOB
(MEeCcTO, NO3LIBHOW, YMCNO CBA3EW K
YUCAO OYKOB).

uTzLr
RW4AD
RZ3AUL
4KSW
RN4AC
RA1QD
UAMFCO
US3IP
RAZMU
RKEAX
RZEAK
RAZEQ
RK3FY
RZ3ABF
UASAKI
PG7V
UA4CB)
RAQAA
UR7UD
RVGYK
UAIQF

2893
2874
2849
2764
2769
2746
2722
2721
2693
2558
2511
2453
2436
2420
2369
2337
2218
2248
213
2105
2092

N

|

RLBAIYSHRARISBEGARA

62

UAIORL B2 2072 83 RASCNC 44 1394
UU7JF 63 2060 84  RLOYF 43 1877
UASFEX 60 2051 85 UT3W) 39 1367
RAEMS 61 2028 86 UNSC 38 1328
RUSWR 61 2020 87 RUSCZ 38 1281
DLSLM 55 1967 88 RAICW 41 1275
RU3XF 62 1937 89  UN7EX 38 1241
RZ10K 57 1871 90 RX3MM 37 1202
UNEFA 54 1853 91 BN1AN 35 1191
u3Di 56 1804 92 RL3XB 34 1155
uTesqQ 52 1774 93 RV3PN 38 1151
RWECW 54 1745 94 USSWX 36 1148
RVELX 49 1651 95  RX0QA 3z 1080
YL2HK 49 1586 96 BRLACS 26 1048
30X 45 1559 97  RWAAS/S 31 1046
UA4NX 49 1543 98 UTTTA 30 1028
UA30R 44 1455 9 LITH 34 1023
RAGCEX 43 1479 100 RASOFA 20 554
UR4CU 4 1444 101 RX9FW 28 47
RXSDJ 44 1437 102 UASXBJ 2B 877
UAIOAM 45 1435 103 UASUOI 29 672

LONNYVd S



4 104 PRUSAZ/S 25 861 28 USHisv 50 1474 | 76 RUSGS 15 482 | 381 RN3ZR 101 3202 7% RKSCF 14 429
5 105 FRK4PB 24 B43 | 29 RABLCO 51 1482 ‘ 77  RAIVR 16 149 | 32 RASMX % 3183 80 RA9AFZ 10 320
106 AWBAHO 24 B8 30 UASMAN 50 1448 78 UAQDC 13 414 | 33 UASDD S 3108 81 UN7CH 10 251
107 FRN3ARS 20 718 31 UTSICE 51 1421 78 UTOTT 1 405 | 34 UUTIR e4 3027 82 LZ4uU 9 244
108 UASCEM 21 €62 32 RD3DZ 45 1420 l 80 RA3XI 9 317 35 RN4AD 56 2858 83 UASEA 7 220
108  RD3PX 19 €23 338 RXSCET 51 1389 81 HBN3DFN 9 282 36 RW3ZA BB 2702 B4  UA3DK 7 218
110  UASADW 18 592 34 UA3YIC 46 13684 | 82 RVOCX & 260 37 UAJEAY B4 2713 85  UA4CDV 4 152
111 RVOCD 19 584 ‘ % MED 46 1339 83 RASVID 6 199 | 38 RAIGC B4 2620
112 RU30O 17 569 36 USSIND 49 1300 | B4 RLIFC 5 164 39 RKODV 88 2550 MULTI-OP
M3 UAIOV 16 434 37 RX89FR 40 1293 85 EWEBQ 4 132 40 UUzJA 77 2533 1 UASUZZ 398 12824
114 DL2ANM 13 445 | 88 OHbZZ 44 1283 | 86 RAIMLX 4 111 41 RABDE ¢ 2408 2 BRK4YYY 200 6135
115 DFGWN 14 3989 39 UASUNR 41 1256 B7 4ZBKZ 3 105 42 UAZGQ 80 2338 3 RiI50P 185 59C2
16 BEWZEG 12 362 40 PRVOCBW 39 1247 | BE UAOSQU 5 103 43 UASCBC 64 2277 4 RZ4HZW 168 G4m
117 ROSAEF 10 37 | 41 RKSFBO 39 1177 8¢ AN4ABD 4 96 44 UASYDH 77 2283 S RK4HYT 144 4384
11&  EABOM 9 31 42  URTTP 36 169 90 RN3DEJ 2 69 45  RKINWA 217% € RFZN 18 3549
oy 118 UAQCHE 9 227 | 43 PASCIN 39 166 ‘ 45  LYSCY T 2144 7 UESCAP 106 3048
m 120 UAQZS 7 203 | 44 UAGXEW 38 1148 SINGLE-OP MIXED 47  RABW 62 2108 & RK3F 82 2704
121 RU3DU 2 60 45 RUEXJ 3& 1137 | 48 UAZFBQ BE 2095 S URQEXF 77 2542
| 4 UACGF 37 1135 1 RBZSCO 322 10360 | 49 RVSCO 57 2089 10 RK3MWC 71 21€4
SINGLE-OP SSB | 47 UASURT 37 124 2 RO4W 256 8005 50  RNG6MA EB 1886 11 BK3AWA 60 2142
Y 43 DLBZFG 35 1050 1 3 UNBP 248 8004 51 UADSR 63 1853 12 RK1OWX 69 2100
1 UABUDY 159 4563 19  UASCG 35 1027 4  UA9JLL 228 7434 52  UAZDK S8 1852 13 UASUWM &4 2061
2 RU9RC 126 3784 ‘ S0 UAOSOX 3% 106 | 5 UNGLN 234 7308 53 RASDZ 5¢ 1932 14 RA4FWA 72 2061
3 UAMICEI 124 3™ 51 RWXZ 35 989 | & UA4PN 235 7237 | 54 RA3ID B3 1805 18 RAKBLZF 56 1926
4  Lya0u 10 3361 ‘ 52 URGAZP 34 987 7 RUGYY 219 6789 ‘ 56 RVICPZ 57 1880 16 RK3MWL 60 1835
5§ RwdPK 104 2654 ‘ 53 UsdaCP 36 983 & RIBHV 197 6289 | 56 RWANX 64 1855 17 AK3FWE S6 1745
6 RWICW 98 2810 | 54 RX6LOL 34 925 @ UAdAOL 202 6286 | 57 RVGLCI 52 1718 18 UX8IXX 51 16C1
7 RYSWP 90 2409 5% RZ6MP 34 921 | 10 RAF3IT 195 6136 58  RADAY 52 1712 19 BwezzZ 20 484
8 RUSFN 78 2404 | 56 RASODW 31 898 | 11 URSLF 184 6103 59 UAQOCU  4¢ 1602 20 Bweawz 8 233
= 9 UASOMT 77 2310 57  UA4SJO 31 B9 | 12 EVED 180 5732 60  RV3MF 54 1584 21 RAK3DXS 3 84
m 10 UANC 78 2247 | S8 UASYLM 286 860 | 13 RVSCP 173 5607 61  UAAAC 4 1543
11 RAEHJA 72 2085 | 59 RUSCC 27 885 ‘ 14 BK3DXW 181 5397 62 RK3IM S1 1543 SWL
m 12 RW3QW 72 2069 | €0 UUAMWC 30 854 15 EWEKY 162 5200 63 RZ9AZ 53 1457 1 LZ2F319 224 T70€2
o 13 RASAAA 67 1982 €1 RABHPL 31 851 | 16 AN3GA 157 4852 | 64 RUSSE 43 1441 2 RA3A-TTOS06143 4527
o 14 URSTW 65 15698 €2 RA3AKM 25  B4S 17 UR2vA 144 4817 n 65 UAZLTW 4z 1294 3 BK3R-2 109 3239
15  RVSCU 61 1833 €3 URSTS 24 775 1 16 ADIAW 136 4477 66 RUSRM 43 1262 4 USQ-73 103 3140
o 16 URSTO 86 1708 | €4 DY 20 €68 18 BWSAH 181 4476 | 67  USEX 38 1245 5 BR2R-029 92 2754
17 RAACI ST 1657 €5 RZ9UWD 21 631 20 AWSRA 135 4437 68  UABATG 32 14, 6 Bw1-051 88 24C4
I 186  RASCLV 81 1822 €6  RV3VN 17 629 | 21 EW8OM 136 4223 W 68  UR5TQ 30 1088 7 BR#-034 35 2848
19 AV3YG 45 1547 | €7 UAODAM 20 618 | 22 RV3WR 136 4195 70 RA3VE 35 1019 & UAD-103-1€73 2139
£ 20 UTOTV 45 1531 €6 UASEVG 19 604 | 23 RAIYC 135 4187 71 RV3AU 3L 982 ¢ HER-041 68 2006
o 21 BX9CCJ 45 1514 €9 UASROQ 20 954 | 24 UARCZ 131 4169 72 Uu2JG 31 955 10 RER-043 52 16Z1
= 22  RX3AP 47 1512 ‘ 70 RASOEP 18 543 25 RN4SS 136 4185 73 UA2AB 26 8L 11 R3R-047 34 Q20
23 PRWAHBG S1 1808 | 71 RZ3XA 18 319 ‘ 26 OLSMRF 128 4084 l 74 UVAGCGL 20 763
24 UA2FCM 47 1491 72 RN3ZIN 16 506 | 27 UAGHFI e 3610 75 RX3IRZ 2z 638 CHECKLOG
25 EWBFG 48 1436 73 RASODR 17 495 2§ RUBHJ 105 3364 & 76 URSWX 21 613 EXITL, RZ3AZ, RVSMF,
o 26 AK3FD 48 1486 | 74 UA3AAR 16 48 | 29 UTINW 102 3280 | 77 RUSCWO 17 580 LAGLAG, RKEJYY. FN3GM,
= 27 UASXAN 50 1479 | 75 UTZTR 17 486 1 30 RARVALM 107 3255 78 RKBAXA 20 588 FU3AX, RN3LA |

UTorn copeBHOBaHMW Ha anana3oHe 160 meTpos

THETH 06 y4acTUK B 3TMX COPEBHOBRA-

HUAX Npurcnany 88 y4acTHWKOB — B
OCHOBHOM ONepaTopbl WHAWBWAYaNbHLIX
paguocTanuuii. Kpome poccuaH, B HUX
NMPUHANKY  YHaCTUE KOPOTKOBOMHOBUKK
YkpanHbl, Kazaxcrana, bonarapuy, MNons-
L, Natouwn, Dunngnavm v Wseumd.

B nogrpynne “"ogmMH oneparop — cme-
WaHHBIA  3a4eT” nydwumM  6ein Kopuii
KypuvHbii {UA9AM) vz YensbuHcka, a
cpemm Tex, KTo paboran TonbKo Tenerpa-

tupusl — komanpa RZS0Z0, B cocTtaBe
KoTOpoi padorann AHatonui Noneeuk
{UASPC) u Muxavn Knokos (UASPM}).

B 5TWX COPEBHOBAHUSX ONA MONOOEK -
HblX PamuocTaHUWMA eCTb OTASNbHbIA
3ayeT. 30ech Nyvwel Bbina komanaa lo-
POOCKOTO UGITPa TEXI MHCCKONe TBOPNC-
ctBa . Kemepoeo UASUIZZ, B KoTOpoi
Goinn  Anapeit Uwrankos (RWSUEX),
Mwuxann CaxuH v KoHcTauTuH NuTieun-
HeHko (RKQUAO). A B wHOMBEMAYANLHOM

Ocobo xoveTcs OTMeTUTH paboTy
Esrerunn Crasnukoro (UADCA) na Xaba-
poBCKA. He cekpert, NTO B 2TWX OTHOCK-
TeNbHO KOPOTKUX COPEBHOBEAHUSIX BPEMS
VX NPOBEOSHVS "3aTOYEHQ  NOM €BPOnei-
CKYIO 4aCTb CTpaHL! M 3anapHyk Crubupb.
U TCM HE ME1ICC Of L APAKTUYCCKK 3a OAUH
nepBbit Typ {(BO BTOPOM Y HErC CBsI2eNn
COBCEM HEMHOTO) CMOT NOK&2ATL Peaynb-
TaT, NO3BOAMBILUWIA €My BbIMTM Ha 21-e
MECTO B 0BLeM 3aveTe.

¢dom, — ero 3emnak Hukonait lopoeeHke  3adete  nobepun  Anekcelr  Ecakoe B wTorosbix Tatauuax no rpynnam
(UASAOL). Y komaHp konnekiueHelx ctad-  (RN3QIS), paboTaBwmii  NO3BBHLIM - NPUBEAEHE! MECTO, MO3BIBHOMN, YMCNO CBSA-
LM NyHWWEA pesynbrar nokazaam Hopocu-  RK3GWW. 3EN ¥ YAGNO CHKOB.
S0 MIXED | 21 UAOCA 85 267 | 45 UXaMK 27 72 1 14 UAGFEX 45 126 7 RK3AWK 113 263
Z2  UARAG 115 254 | 44 RKSFBO 31 68 15  SP2FAP 28 115
1 UASAM 170 588 23 RW3A 109 252 | 45 PK9AKM 18 42 16 RX3AT 33 & MO JR
2 RKOMWW 160 571 %4 RWACWE 100 257 | 46 RABYBW 19 28 F 17 RW4AD 42 BT
3 RUOAW 111 502 25  RWBAN 100 231 47  UAXBJ 9 28 | 18 RA2FN 35 &4 1 UASUZZ 103 447
4 UASMA 142 482 26  USBICM 104 230 ‘ 48 RA4CON 8 B9 19 SE2T 22 B2 2 RX3RXX 147 384
5 PZ9R 126 475 T OUMFCO 78 209 \ 20 UACAM 24 78 3 W2l 109 245
6 RK3DK 160 440 8  UAGRQG & 21 SOCW 21  UABHFI 35 75 4 UASUVWM B5 186
7 UATG 1689 436 29 RK3IQS 98 204 ‘ | 22 RW444/9 33 74
B UMPN 157 427 30 RZACWW 88 201 1 UASACL 80 296 | 23  WL2PP 19 &7 SOJR
9 RU4PU 150 406 41 RAGHMT &l 176 2 AVICC 101 286 | 24 RASBBG 23 &
2 10 UABCC 141 393 32 RX3DON 70 176 3 SP3SLU 61 258 25  UASRAG 14 52 1 RK3IGWW 150 402
a 11 UASCCC 146 371 § UAGSTN 47 147 | 4 ANINW 81 246 | 26 UAMOAL 8 29 2 UZIHZ 90 291
N 12 RKSCZO 119 358 34 UAdHIP 139 | 5 UNIF 70 239 3 RAYCEBH €4 166
o 13 PN3GM 129 340 g UNTCH 43 138 & HLSFO 84 229 Mo
- 14 RW4PY 126 333 3 RKGALD 52 134 | 7 UASARC 94 215 | SWL
2 15 UASHR 102 325 7 RMPIT 44 122 | 8 BRA3ZC 71 209 | 1 RZ0Z0 173 730
P 16 UADACG 91 321 | & RVOUE 52 111 & HUVD 80 204 2  RwWOA 123 573 1 R3A-847 124 359
g 17 PwW9M 91 299 39 UTAU 47 109 10 RA3CN 75 197 3 RKOJWR 147 484 2 RSM-1 91 340
18 UAIOMZ 115 283 40 UASXAC 35 103 11 AWBAHO 67 154 4 RF3C 163 470 3  US-Q-73 62 152
5 19 ANSTT 124 285 | 41  RNSADV 87 | 12 OHBGUA 39 150 5  NK4HYT 101 208 4  RAGMLA 56 144
o 20 BA4ST 110 269 | 42 IZEFN 27 8 | 13 USIN 65 148 | & RKeCYA 103 279 5 US-N-673 43 140
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Anexces TABPUNIOB, r. TannuH, 3CTOHRNS

ABTOp CTaTbi ABAKETCH 334N rPMBHUKOM U BOBOABHO YacTo
eMy APUXO[NAOCH TONAaAaTh B 3HAKOMYIO ANA MHOMUX rpunbrnkos
CUTYAUINO, KOFAa KTO-TO M3 KOMAAHUN HE BHXOQWR N3 Aeca B
obycnosnen+noe spemst xk mecty cbopa — asromaiwmne. Torga riec Ha
AOAFoe BpeMs OrnNallancs KpuKamu, ¥ Xopowo, eCrr Reno 3aKamn-
BasIOCh Niiib ONO3[aHNEeM W HEPBOTPenkoid. B rakme mMOMEHTbI y
aBTO0P3 BCEr[a BOIHUNANA MeICHb ITOCTaBnTh Ha asToOMILWwnny nepe-
AaTYNK 1 cCHabQUTL FIONYTHHUKOB IPOCTLIMY ManorabaputHbimn pa-
Anonenenraropamu. "flocnegHes kannei™ NOCAYXNAN cayHau, xorga
CaMm asyop B OCEHHIONN MTACMYPRHYK nopy 2abayaunca sa bonore,
oTKyaa Buibupancs B Tedenune rpex wacos. flocne 37oro 0Obin
nocTpoeH nepenarauk Ha 80-mMeTpoBbit AManazon N HECKOMLKO
pagwoneneuraropos. C rex nop yXe MHOrQ NeT Hailla KOMAaHuR BCer-
Aa BLIXOANT Kk mMecty cbopa sospemn. Bonee roro, nogobrnas "urpa”
npolynuna y 4acty MOSIOREXKN CHUSUBLUMIHCH B NOCAeQHNe AeCATH-
AETHUR NHTEPEC K TAKOMY BUAY Pagruocriopra, xak "oxora Ha nuc”. Tak
YTO TAKOV NONCK ABTOMALLUNHLI MOXMHO DACCMATPUBATE W KAK CBOE-
obpaaHeie TPeHNpPoBKy B 3TOM Buae Cropra.

1 auTaHwe neneHratopa. 00 ycTpoicTee
NoaoBHOrC NPUEeMHVKA aBTOP PacCKaxeT
B CNeayrouen CTaTbe.

Ycunurens MOWMHOCTY HA TPAH3WCTO-
pax VI3 n VT4 cobpaH no OByxXTakTHOW
CXGME C TPAHCPOPMATOPHLIM BLIXCAOM.
HauaneHoe cmellenne Ha 6azax 3Tmx
TP@H3UCTOPOB OTCYTCTRYET. BhIXCAHYIO

HacToAWEn ¢TaTbe ONUCLIBACTCH

OAWH U3 MOCNeAHUX BaPUaHTOE pa-
AnomMaska, paboTaiwero B TenerpadHom
pexume. HecMOTPS Ha NpPOCTOTY, OH 06-
napaetr xopower cralunbHOCTBIO B pa-
60T€ U OTHOCUTEREHO GOMNBUION BEIXOAHOR
MOLUHOCTED. MpuHUMNManeHas cxema ne-
penaTynka NpUMeBEaeHa Ha pmc. 1.

U3NYNeHUA Nakerta cneayer naysa. Jnu-
TENbHOCTL NaKeva, ONPEAENREMYID HYUC-
oM "1ape”, N ANUTENBHOCTL Nay3bl MeX-
Ay nakeTamuy MOXHO perynupoears nog-
6opom peavcTopoe RS n R4 cooTeercT-
BeHHO. Ans ynoBcTBa perynvpoBKU 3T
PE3VCTOPEI MOXHO 3aMeHuTe Ha NoA-
cTpoedHbie. Tpu yKaszaHHbIX HA Cxeme
HOMUHANAX ANUTENBHOCTD NAKETa COCTAB-
naeT npumepHo 20 C, a ANUTeNsHOCTb
nayst Mexy naketamm — 45 ¢.
QOcHOBHan Macca geranei nepeiaryu-
Ka CMOHIMpPOBAHA HA MEYaTHON naaTe
pasmepamu 139x106 mm 123 doRLrmpo-
BAHHOIQ CTEKNOTEKCTOANTa TOAWUHON
1,5 M. Ha puc. 2 npueepeH yYeprex
NNaThl CO CTOROHLI NEYaTHLIX NPOBCAHW-
«oe. TaMm x€e NoKasaHo PacNONOXEHNE Ha
Heln paanoanemMeHTos. Bee nocTosHHblE
pe3ucTopbl B yCTpoicTRe — MIT, nepe-
MeHHbld — ClM4-2. MNoCTosAHHBIE KOHAEH-
catopbel — KM 1 KCO, noacrpoeutibiz —
KNB-50, okcwaHble — xenatenbHo ¢
MAnbIM TOKOM YTEYKH, HANpUMep TaxTa-
noenie. lNpubop PAL — M4206 ¢ rokom
OAHOrO OTKAOHEHNA 100 MKA.
TpaH3uUCTOPB YCTPOWCTBA YCTAHOBNe-
Hbl Ha TennecoTBoAax. TennooTeoL PaH3n-
cropa VT1 umeet nnowans 25 cm’, VT2 —
15 cv?, VT3 n VT4 — no 300 cm’. Tpanc-
Gropmatopb) T1 1 T2 HAMOTAHB HA KONbLE-
EblX MarHUTONPOBOAAX TUNOPa3mMepoB
K14x9%5 MM 1 K23x14x7 mm COOTBETCT-
BEHHO M3 deppuTa ¢ MAarHMTHOW NPOHU-
vaemocteio 125, Katywka L1 HamoTaka
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3analoLmii rerepaTop CobpaH Ha TPaH-  MOWHOCTL NEPEAATYMKA MOXHO perynm- Avametp
auctope VT1. HacToTa ero koneaHuil —  POBETH NEPEMEHHBIM PE3MCTOPOM R2 B | ne | WHAYKTMBHOCTE. | Ykcno | oo v
3,686 Mfu, crabunuanposaHa keapueswim  npeaenax 1,5...8 BT, BropnyHaa obMoTka MKTH evTkoB [
pezoHatopoM ZQ1. flpuoBpectn Taknh  BEIXCAKOrO Tpanchopmatopa T2 arpyxe- [ Ti-l 3 20 0.6
PACNPOCTPAHEHHBIA PE30HATOP HEe Co-  Ha M-koHTypom (C10L1C11C12). Mpubop {141 33 545 06
cTaenseT Tpyaa. Liupaoko pacnpoctpader  PAT cAyxuT WHAWKATOPOM BLIXOGHOTO | T2-) 75 444 13
1 KBAPLEBHIN PE3DHATOP CHaCTOTON, BABA  GUrHana nepeparuvka. Tpawsuctop VT2  [T2.1 9.2 10 0.6
pasa menswrer, — 1,843 Miu. OtvetrM,  paboTaeT B kavecTBe TenerpahHoro ko- K] a7 13 1.3
4TO MOCNEAHMIT UCNONL3YETCA B FreTepo-  wa. Ha Bagy TpaHaucTopa nocTynaeT cur- z 590 78 0.8

Han ¢ BeIx0A3a GOpPMUPORaTENa Tenerpad-
HOW NOCHINKK, BEINOAHEHHOMO HA NETLIPEX
NOMMYECKX INeMeHTax MUKpoLxembsl DD .

Nepepatynk NEPUoAUHECKH n3nyHaeT
NakKeTbl UMNYNLCOB. JNUTENBHOCTL KaXk-
L0T0 UMNYNECA B NAkeTe COCTARNAET Npy-
vepHo 0,4 ¢. AAUTEeNbHOCTE Nay3 MexXay
MMNyNeCaMK B nNakete Takan xe. [ocne

AWHe Hawero pagnonpueMHUKa-nenexra-
TOpa, BbINOAHEHKOID N0 CXEME NPAMOrc
nNpeodpazoBaHns 4acToTbl. TAKON Npu-
EeMHUK HE TPpedyeT NPeaAsSapuTentHOn Ha-
CTPOWKIA Ha HaCcTOTY nepenaryvka, u ecn
ero NoAroToBKa K paBoTe CBOANTEA K NOA-
KMKQUYEHUI0 K HEeMy paatema mMancraba-
PUTHOTrO TenedoHa, KOTOPBIM BKIIIOHABTCH

BUTOK K BUTKY Ha (pan(opoBOM OCHOR3HUM
C BHEWHMM auameTpom 27 Mm. poccesb
L2 BbINOAHEH Ha KOJMbLUEBOM MarHuv-
TONPOBORC TMNOpasMepa K22x9x7 mu U3
depputa 400HH. HamoTouHbie faHHbie
3TWX Y3NOB U X MHAYKTUBHOCTb NpUBEe-
Hel B Tabnuue. [aHHkle nocnepHero

NEE8D 0 — ..oMTTvd..

6002 ‘01 3N OUD'Vd

- OMVVAD

¢

*

¢

A

——

-



(o

P,

108

*.

~

"PAANUO" — O CBA3U

PAAWO Ne 10, 2009

o7 ]
d
. ' R K2
77
T - WL, 5
. \ . /
R[] o N @
HLI
Lt c9
crt Xit
S ® Q
Z%crz
-

Puc. 2
Pwc. 3
5“:‘-:
/ \
=3 ("3
3
t ' :
o
ctonGua B T1abnuile He  KPUTHUYHDI,

NOCKOSbKY a8Top VCNONL3CBaN TOT Npo-
BOA, KOTOPBEIM PAcnonaran v KoTOPbIH
bonhee-mMeHee NOAXOAMN ANS  DaHHOW
Lenu.

PaguomMank CMOHTUROBAH B Alopa-
AOMUHUEBOM  KOPNYCE pasMepamn
210%120x90 mm. Macca ycTporcTsa co-
crasuna 1,5 «r. Ha ¢otorpagunx pmc. 3,
4 NOKAa3aHb! €ro BHEWHWH 81A, W BUD, MOH-
Taxa uanenvs,

MNMopaears HANPAXEHWE MUTAHWA Ha
nepepaTiuk cneayet TONeKO NPV NOA-
KNONEHHOW kK rHe3ny XW1 Harpyske, B
KayecTBe KOTOPOW MCNONL3OBANGCA
3KBUMBANEHT AHTEHHBI — PE3UCTGP ©
conpoTuEneHvemM 75 Om, cocTaenet-
Hb K3 HeTeipex COBAVHEHHBIX Napan-
nenbHe pesuncTopoe MAT-2 300 Om. Ha
CXeMe emMKOCTK koHaeHcatopos C10 u
C11 ykasdaHel UMEHHO ANR 3TOrQ Bapu-
aHTa.

MNoatopom koHpeHcaTopa C2 cneayet
DOOBUTRECA YCTOMYMBOK paboThl daaaroLLe-
ro reHeparopa. 3aTem, NOAKNIuYE K
SKBUBANEHTY HArpy3Kn 4epes nenurernb
ranpsxeHns ocunnnorpad, nogbopom
kongercaropos C1, C7, C10 v Ct1 (gea
rnocneaHux yaobHO 3aMeHuTb Ha BPEMR
HACTPOWMKW KOHAEHCATOPaMU NEPEMEH-
HOW EMKOCTW) YCTAHOBUTb Ha HEW HeWCKa-
KEHHBIA CUHYCONZANEHBIK CUMHAN MAKGK-
MANBHOW aMNANTYALL.

B kauecTee patoueil aHTeHHbl UCNOoSb-
30BaNACk WTATHAR aeTOMOOUNBHARA Tene-
cKOonuyeckas aHTeHHa anuHon 120 com,
nuTaemas no kabenic C BONHOBLIM CONPO-
TuBheHnem 50 Om. Mpw 3TOM emMKOCTH
koHaeHcaTopoB C10 1 C11 6binn pasHy
4000 v 270 nd cooTeeTcTeeHHO. Makcu-
ManeHoe addexkTneroe BY Hanpsikenune
HA 3TCW aHTeHHe aoxoamno no 30 B.

Nepesgatink coxpanner paborocno-
COBHOCTL NP CHUXXEHWUW HANPSXKEHA NU-
TaHua no 9,5 B (ecTtecTeeHHD, Npw 3T0M
ymeHbmaech N MaKCHMANIbHEA BRIX0OHAaRA
MOLUHOCTE). [TpH yBenrueHun Hanpaxe-
HUA nuTaHus 0o 14 B BoixogHas MOL-
HOCTh BO3pacTaeT fo 10 Bt

TpanaucTop KTO044 (VT 1) moxet GbiTb
3ameHeH TpaHancTtopamu KTS07A, KTS34A
AW MMNOPTHBIM, Hanpumep, 2SC598. B
KayecTse TpaHavuctopa VT2 MOXHO MC-
MONL30BaTh TRAH3UGCTOPRB G MA/LIM Ha-
NPAXeHreM HACHIWEHNS "KOANBKTOR—
AMUTTEP” WU MEKCUMANBbHBIM TOKOM KOJ-
nextopa 0,4 A. Hanpumep, nogonayr
TpaHancTopul KTS61A, KTS61B, KT616A,
KT608b, KTE30A, 2SC2036. TpanaucTopsl
KTO03A (VT3, VT4 )} 3ameHumel Ha KTI03b,
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KTS02A, KTBO5A, 2SC517. Auopb [223A
{VD1, VD2) moryt GuiTe 3aMeHensl npak-
TMeeck niodniMU KPEMHUEBBIMU AMOAA-
mMy. B kauectee auvopa VD3 nogonper
nobol BY kpemMHueswid anoa.

— -

i O7 pegakymn. HanOMUHIEM YATATEnam,
4TO APK PABOTE € YCTROACTRAMY, WCIICILIYIO-
LMU PEAUONECTOTHEIN CREXTD, HEOOXOANMOD
PYKOBOACTBOBATHCR NOAOXEHsMi Pene-
panbHoro sakona or 07.07.2003 Ne 126-@3
"O €BR3N", MHEIMIt FBKDHOLETEALHLIMN 3KTa-
Myt PO, npagoBbivit akTamm lpesuaenta PO
v Npasurenscrea PM®, kacaoumwmics pery-
WAROBARYIS UCTIDSE30BARMA PAAVIOHECTOTHO-
ro cnexrpa. C 37Tumyt QOKYMEHTAMU MOXHO

| O3HEKOMHUTLCR Ha CanTe FRasHoro pagyioya-
CTOTHOIO YeHIpa P® no aagpecy <hhtp://
www._grfe.ru>.

Penaxrop — C. Herpacos, rpagwxa —10. Anapees,
¢oro — asropa

3awmTa annaparypbl

OT NpeBbIlLUEHUA

HanpsaXeHUa nmnTaHusa
Apxanwii TPOCKYPAKOB (UA3URB), r. UsatoBO

purobpeTan AoPOrOCTORLLYID UMINOPT-

HYIO CBA3HYIO annapaTypy (enpoyem,
M HE TONbKQ MMICDTHYKY), Heobixoammo
NOAYMATH O TOM, KaK 3aliUTUTL € B NPO-
LECCe IKCANyaTauuy OT NOBPEXAEHUA,
HanpuMep, NpW NPCOOE BLIXOOHAID pery-
NUPYIOLLEro TpaHancTopa crabunuaatopa
nuTaHua. B 3TOM Cnyyae Bce Hanpaxe-
HUE, KOTOROE MNPUCYTCTBYET HA Craaxu-
BAIOWEM KOHAEHCATOPE, BKMIOYEHHOM
NOCNE AVOAHOrO MOCTA BLINPAMUTENS

npoboe Takxe paGoraer Ha neperopaHne
ApepoXpaHnTens, 1, Kak npasuno, ecnm
OONYCTUMBIA TOK CcTabnnnrpoHa MHOTo
MEeHBWE TOKA NeperopaHns Npeaoxpann-
TeNs, TAKOU CTaBWAUTPOH NPUXCaUTCS
3aMEHATL BMECTE G NPeAOXPAHUTENEM.
MoseuBlLIMECA B NOCReaHee BpeEMA B
NpPoOLAXe KOMNEKTHEIE Pene KMTANCKOro
NPOMABOACIBA C MAKCUMANLHO OOMNYCTH-
MbIM TOKOM KOMMyTauuu no 20 A npu
HanpaxeHur 14 B no3eonunu aeTopy

+13,8 8 A71.1

A cmadunuza- L+ & yensm
mopy NuUmaHUR
HANPAKEHUA padﬁcnﬂrﬂm

R1*

/| 100

K1

Puc. 1

crabunuzaropa, NonageT 8 uenb NUTanua
annapara. MocneacTBuA ATOro, Kak nNpa-
BUIQ, NNAYEEHDL... Takke OnacHa u nape-
NORKDCOBKA MUTAHUA, XOTH HAa ATOT CHyHaN
B HEKOTOPbIX WMNORTHLIX annaparax
GUpMa-NpPoU3BoANTENL YCTaHaeNnBaeT
MOLHBIA AM00 B OBPATHOM BKAKYEHWN,
patOoTaoWMIt Ha NeperopaHe NPenoxpa-
HUTENN B LEeNW nutanus. HekoTopwe
papuonbuTenu Ang 3auMThl CBOETD
annapard OT TPEBBLILEHNA HAarpaxXeHnus
YCTaHABAUBAIOT 8 Uenb MUTAHMS MOLLHbIR
CTadUMMTPCH C HANPRXEHUEM cTabunusa-
LUK, HECKOABKO MNPEBBILLUAOLIMM 000y-
CTUMOE MaKCUMANLHOE HANPRXEHWE Nit-
TaHwa npubopa. 3roT crabunnTpod npwn

+713.88 A7
K cmabunusa- [P K yensm
mopy nUMaHUR
HONPAXEHUR paﬁzﬁacrr]ﬁwauu
- +—
KTI61T
7
S 17744
HAZ03A
Puc. 2

M3roTOBW b NPOCTLIE YCTPONUCTBA 3aLUMTLI
MHOFOKPaTHORO AENCTBUS, IMLWEHHBIE Bbi-
LeykazaHHbIX HeaocTaTkos. Cxema oaHo-
rc u3 Hux nokasada Ha puc. 1. O6MoTKa
pene K1 noAxNIoHeHa K BbIXOAY MCTOUHVKA
nuTaHus Yepea peauctop R1, u npw ebl-

XOOHOM HaNpsxeHwn cradwnaunsaropa
13.8 B (HOMWHaNLHOE 3HAYEHWR) NpoTe-
Karwui 4epe3 0BMOTKY pene Tok He Npe-
eblwaeT 20 mA. B Cnyvae noOBbILWEHWA
HaNPSXeHUs NUTaHWA A0 HEKOTOPOrO He-

AONYCTUMOro 3HAYEHUA YBEAVYUICH TOK B |

obMoTke W penc ¢paboTaeT, pasmbikas
CBOWMW KOHTAKTAMW UEeNb NUTaHWA 3KC-
nnyatupyemoro annaparta. lNoeTophoe
BKSMOMEHWUE YCTPOWCTBA BO3MOXHO TONLKD
NPpY CHMXEHUK HANpPHAXEeHWs Ha Bbixoae
UCTOYHUKE NUTEHVA A0 YPOBHS 3Hauyu-
TEMBHO HYXE HOMMHANBLBOIO M3-3a HanW-
YU rUcTepeanca nepeknioyeHns pene.
NogBopom peauctopa R1 yctaHasaneaoT
HaNPAXEeHWe, Npu KOTOpoM pene K1 cpa-
HarbipaeT. HepOCTATKOM OAHHOIO YCTPON-
CTBa 33WMTH ABAETCA 3HAYUTENbHOE
noTpebdneHne NM 10Ka B JEXYPHOM PEXU-
ME, HO €CAK annapat CTaUuWOHAPHBIA,
HAnpUmep paguocTaHuva, v NoTpebnaer
B PEXUME NPYEMa 3RAUNTENbHO BonbLuni
TOK, TO C 3TVM HEAOCTATKOM MOXHO CMK-
PUTBCA.

Cxema BTOPOro yCcTponcTea, NoCTPO-
©HHOrC Ha aHanore puHncTopa, usobpa-
XeHa Ha pUc. 2. OHQ HECKONBbKD CRAOX-
HEE, HO NOTPEBNAET 8 ASXYPHOM DEXU-
Me TOK He Bonee 1 MA. Hanpaxerve, npy
KOTOPOM NPCU3OHAET OTKPHIBAHWUE AWHU-
CTOPE, a CAeA0BaTeNbHO, U NEPEKIO-
4YeHue pene, onpenenser conpovsne-
Hue pesuctopa R3. MNpy ykasaHHOM Ha
cxeme HOMMHane Hanpaxerne cpabatel-
BaHus — okono 15,5 B. Auog VD1 cny-
XUT N 3aWuTel annaparta B cnyvae
HecoBNIAEHUA NOASPHOCTA NPU Nog-
KMIOYEHVWY UCTONHWKA NUTakns (nepenc-
nOCoBKE}.

Pene K1 — tuna SRA-12vDC-CL. W3-
MepEHHBIM TOK cpabaTtuiBaHua — 30 MA,
conpoTMenerre 06mMoTku — 240 Om, mak-
CUMANBHBIM TOK KOMMYTALUMKU (ecnn Be-
PUTb HAANWCK HA KOPTIYCE) NPU HANPSXe-
Huv 14 B — 20 A, NeqatHaa nnata yct-
POMCTBA W3rOTOBNEHE U3 OAHOCTOPOHHE
GONLIMPOBAHHOIO CTEKNQTEKCTONMTA, Ha
puc. 3 v puc. 4 NpuBEAEHB! £1Ba BapUaH-
Ta NNaThi: OBHA — 018 PARMOINEMEHTOB &
BbIBOAAMY; BTOPASA, MEHLLUETO pa3mepa,
paccuMTaHa Ha YCTaHOBKY peaucTopes R2
n R4 Ana NOBEPXHOCTHOIND MOHTaXa Co

MEBED O — ..OUTVd..
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CTOPOHB! NeYaTHEIX NPOBOAHWKOE, Hyme-
pPAUMA BLIBOAOB PEJE HA NEYATHOM 1nare:
112 — obmoTkK; 3 1 4 — HOPMANLHO
3aMKHYTHIE KOHTaKTh.

Pafiota yCTpPOWCTBA 3aWMThl HA aHa-
nore guHUCTopa OpNa HeO/HOKPATHO
npoBepeHa ¢ paguocTtarduvein ALINCO
DR-140 npyv MakCUManeHOW BBIXOAHON
mowHoOCcTK 36 BT 1 Toke oo 9 A {puc. 3).

¥y

-

Takon 10K KOHTEKThl PeNe BuIAEPXUBatoT
HOPMANLHO.

Ann nopbopa pesuctopa R3 creayer
YCTAROBUTE €ro ¢ HOMMHANOM 18 KOm,
napannensHo emy NOAKNKYUTL Nepe-
MeHHBIA pesncTop 1 MOM v nogcrpontb
N0 HaNpaXeHuK oTcedkun. OTnaaTe Nepe-
MEHHEIN PE3UCTON, W3MEPUTbL EF0 CONPO-
TUBNEHUE U CO CTOROHL! NPODBOAHWKGE
napannencHo R3 akkypaTHo npunaste
NAaHapHBlil pe3ncTop BAanxanwero Ho-
MuHana. lNnary o6MoTaTe CKOTHEM K NO-
MECTUTE B CBODOAHYIO NOROCTE B TPAHCK-
BEpPE.

L "
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Or pegaxuum. CAEQYET UMETL B BHAY, 410
APSRNOXKEHHbIE YOTPORCTEE SQQEKTnBHb
DULLL Pt 3HAYATENLHOM M DE3KOM NOBBILLE~ |
Hiit HanpRxeHns. [loy MEATEHHOM B0 N3ME-
HeHU BOANIN NOpora cpaliarsiBanns MOXET
Habmogaracn apebesr KOHtaKIoe pene U ux
VICKPERNE C ONACHLIM 151 TUTAEMOrD NPUEn-
P8 MHOFOKDETHBIM BIIIOYEHHEM 1 BbIKNOYE-
HHBM HANRPAXEHWS.

r

Peaaxrop — C Hexpacos. rpadixa — 10. Avapees.
oo — asropa

Ha

OCCTAHABNWBATL MCTORPWIO PALWCAKD-

BUTENbLCTRA, OEXE OTHOCUTENBHO
HEAABHIOK, OKA3LIBAETCA COBCEM HEMPO-
cTo. Bot, Hanpumep, nawbuTenbckan
PAAVOCEA3L Ha yALTPAKOPOTKMX BONHAX.
XoTs oHa Oeina B HAWEN CTpaHe U B
NOBOEHHBIE TOfl, AKTUBHOE €ee

wa "YKB"” ncropusa

paanokaybel CTpank. Ho cobbiTusi No-
CNefHNX OBYX AECATWASTUI HAHECNU
NPaKkTUHECKK HENONpPaBvumMLIl ynap no
STUM “XpaHn1ensim gpesHocTi’. bonetuas
NacTh panuoknyb0B uUCYesna, a OCTaB-
WAsnCH HE CHeHb, NOxoxke, 3adoTnnack ob

€HUA YNbTRAKOPOTKOBOMHOBHIX AWanaso-
HoB B CCCP 1 Ha 110CTCOBETCKOM NPO-
CTPaHCTeE, NPULLNOCH HEMAND MOKOBbI-
PATLCA W B NOALIMBKaX MypHana "Paauno”,
1 40BOEHHOTO "PagnodpoHTa”. Penakuuvs
XypHana "Paguo”, B KOTOPOW COXpaHu-
NUCb  3TKU  XYPHanbl (LOBOEHHBLIE
HacTHUYHO}, ADMOMA €My PELWNTE 3Ty
4acTs 3agaqu. OcTanbHoe NPUUINGCH f10-
NQNHATL, CBA3BIRASCE € YHACTHUKAMKW
coBLITMIA TEX NeT, 1 No Kpynuuam

passutve B CCCP Havanock npu-
MepHo S0 neT Hazan — C CepeavHb
50-x rogos npownoro seka. Jon ve
roasl €AVHCTBEHHbIM  "XPAHKTE-
neM” wuCTopvKM paguocnopTa A
CTPaHE B OCHOBHOM Obln TOABKO
xypran "Paguo”. Ecnv B xypHane
nyGnMKOsanvce MaTEPWAND O YEM-
NUOHaTaX, BCECOOIHBIX U APYIMX
COPEBHOBAHMAX, 3HAYUT Y3HATL O
TOM, KaK OHW NPOXO4OUnu 1 Kakue
BLINN NX UTOFK, MOXHO W CeroaHa,
NOBOIMBLUMCH B apxuBax. Ecnw HeT
(a »XypHan He Mor pU3N4ECKM BMe-
cTuTb B cebn BCIO Maccy 3TOM
nHpOpMaLK}, OHa COXpaHANachb
LB B NAMATY KX YHACTHIKDB.

@M‘% !

Tacprm Snsesws {UYSXE)

Paa
-CNAnOu"
2009

X maftums, A3,

Ucropua nwburensckon
) paauocen3u Ha YKB

BOCCTAHABNMBATE  MHMOPMAUWIO,
He NoNaswylo B NeYaTibic n3gaHun.
A vHOTOA ¥ C X POACTBEHHUKAMN,
COXPaHUBLIMMW apXWBbl YA yluea-
wKx OT HAaC paavoniobuTenen.

W BOT peaynsrar 3Toi pabots) —
BBILIA U3 NeYaTu kHura "vctopua
MOBUTENLCKON  PAOUOCBA3N  Ha
YKB", B KOTQpOI NpeanpuHaTa no-
nuiTtka cobpars BoeauHO W W3N0-
XNTb XPOHONOTHUIO 38POXAEHWSA,
CTAHOBMAEHWR W Al@NbHENIEro pa3-
BuTUA MOOBUTENBCKON PAAVOCEA3N
W COPEaHOBAHWIA NO PAAVOCBA3N HA
YKB Ha Teppytopun CCCP, a Takxe
B HbiHEWHKxX rocynapcTeax CHi.

anﬂTHD OTMETUTL, 410 €CTb

"MHpOpMaUVOHHBIE MATEepUd-
e, KOTOpble CO BpEMEeHEM CTan v3na-
8aTb LleHTpanbHbn paanoknyd CCCP
meru 3. T. KpeHkens, CTann Cepbe3HbiM
NOACNOPbEM B COXPAHEHUU UCTOPWUU
paauocnopTa. OHK paccenanvck BO BCE

3TOM “WUCTOpMYeCcKoM xname", Kyoa-To
MCHE3 W COOTBETCTBYIOWMWI BPXMB, KOTD-
phiA xpanvnes y napatens — g HPK
Noatomy lecpriio Ynvapuy (UYSXE),
PEeWKHBLLENMY BOCCO30aTb NCTOPWIO OCBO-

paguoniobuTeny, KOTopeiM He Bes-
Pa3NUYHO COXPAHEHWE UCTOPWUK Paauo-
noGVTENECTRA, 1 6€3 (PUHAHCOBON NOMO-
L KOTOPLIX KOHEYHBIA NPOAYKT 3TOW
paboTel — khura UYBXE — MOr u He yBu-
neTh CBET. [ |



MlonockoBbLIN genuTtenb
MOLWHOCTHU C JIMLLEBOW CBA3bLIO

B. BACUNBEB, r. Openbypr

QPO U3BECTHHE MOACCKOBLIE Ha-

NPABNEHHBIE OTBETBUTENN C OOKOBOM
CBS3bIO NO3BONSOT HANPABUTL BO BTOPWY-~
HYIO TMHUIO WL HE3HAYUTEIBHYIO 4aCTh
MOLLHOCTW BOJIHB, PACNPOCTPAHSIKOLLENACH
8 NeperYHON NHKWK. KoadduumwedT cBAZN
MEXY HAXOORLWMMWCS PSOOM B OBHOM
MIOCKOCTU UEHTRANbHHMKU NPOB0AHNKE-
Mt NEPBUHHON M BTOPUNHOW NIMHUIA ONR
3TOro HEOOCTATOHEH. YBENU4UTL €ro

Puc. 1

0.1

341

Puc. 2

MOXHO, NWb HAMNOXWB CAWH NAOCKWNA
NPOBOAHUK Ha OPYron Yepes W30Aupyio-
wyrd npoknagaky. Nonyymelieecs ycT-
POACTBO HA3LIBAKT HAMPABAEHHBIM OT-
BETBUTEMNEM C MLUEBON CBA3LID, [10 Tako-

PUYHOW NOADCKOBOWM SIMHUKM C BONHOBbLIM
conporuenexsmem 30 Om 06pasytoT NopTel
(Bx0ALI W BoIxOOb!) YCTROWCTRA.

Pazpesd aToOW KOHCTpYKUvu no A—A
usobpaxer Ha puc. 2 (6e3 cobniopeHuna
Macwrtaba). OcTasneHHbIE NO KPAAM Kax-
RO NNathl WWPOKKWE YY4acTKM MeTanna
CRyXxat CBOe0nOpasHbMU NpaKnankamu,
NPeROTBPALLAILLIMMN ASHOPMALIMKD NNaT
ApW CXaTtvn. Pasmepbl aTWx y4acTKOB HE
UMeoT cCcoBoro 3navenns. MaeHoe, HTo-
6kl 3a30Pbl MEXAY HUMW U LIEHTRANBHBIMU
NPOBOSHUKAMK BbINU CUMMETPUNHLIMUK K
B HECKONLKO pa3 BonbLIe TOILUWHB CTEK-
NOTEKCTONNTE, W3 KOTOPOro NNathl narg-
TOBREHBHI. 3T y4acTKi U CNNOWHaa Me-
Tannuaauwns cBoBOAHEX OT NeyaTHelX NPo-
BOOHWUKOB CTOPOH Nnat COEOWHEHbI MEX-
Ay COO0IA MEAHOY GIONKLTOK, KOTOPROI ONa-
AH MNOYTH BECh NEPUMETP YCTROWCTeA.

AnvHy yyactka cBs3un Ly B MUIAMMET-
Pax MOXHO ONPEeAenUTe NO opMyne

300.10°) 1

%o

rae o — MuHrMansbHan paboyas YacTota
aenurens, My, £, — OTHOCUTENbHAS An-
NEKTPMNECKAN NPOHULLAEMOCTb, JJ1R CTEK-
NOTEKCTONUTA paBHast 5. BHaueHna KO-
duumenHTa K npy pasnuyHoi 40nyCcTumMon
HEP3BHOMEPHOCTY KOAhPUUMEHTa flene-
HWA MOLLHOCTM B WHTEPREANe OT MWHU-
MaNLHOW 00 MAKCUMaNEHON (f.,,} 4aCTOTb!
NpUBeZeHL B Tabnuue. Tam xe faHsl pac-
YETHLIE 3Ha4enus L, npw f,,, = 350 MMy

min

My APUBLKNY 1 NOCTPOEH NpeAnaraemMeli
QTBRTEUTENb C NepexoAHbelM 3aTyXaHnemM
306 — peavtent MOWHOCTM BXOOHOO
CUrHana Ha ABe PABHBLIE YaCTU € PAIBRI-
KOl Mexay KaHanamw 15..40 nb. ®a-
30BHIA CABUI MEXOY BbIXOAHBIMY CUTHA-
namun 18yx kaHanos — 90°.

Aenmene COCTONT M3 OBYX OOUMHAKO-
BhIX MEYATHHX MNAaT 13 GONBrMPOBAHHOIO
€ NBeyX CTOPOH CTEKNOTEKCTONUTA TONLLM-
HOW 1,5 MM. PUCYHOK NMEYaTHBIX NpOBOA-
HWKORB Ha OBHOM M3 CTOPOH KaXAaoit NnaTsl
MOKA3aH Ha pMC. 1, MeTanniialua BTO-
PbiX CTOPON COXPaHeHa NONHOCTHIO — OHA
CNYXUT BHELLIHUM NPOBOAHVKOM CHMMMET-
PUHHOW NOAOCKOBOWA JIMHUA,

Yepes NPoKNaaky U2 CTEKNOTKAHU TON-
wmHon 0,F MM NNaTel HANOXEHBl OfHA Ha
APYryi0 CTOPOHaMU NEeYaTHBIX NPOBOUHN-
KOB Tak, 4TOObI MX LEHTPANBHBE YYACTKW
wrpuHon 0,78 MM 1 anudol L, cosnanu
KaK MOXHO TOuHEe, a GOKOBbIE YHACTKW
WMpUHOA 1,22 M ObinKu HanpaesieHe! B
pasHLe CTOPOHLI. Haf OKOHEYHRIMKW y4a-
CTKAMU KBXAOMO LIEHTPANBHOrO NPOBOA-
HUKA 1MPUHONA 2,6 MM OW3NEKTPUK NEO-
TWBONONCXKHOW eMy nnatel yaaneH. O6pa-
30BABLUMECH 3AECk OTPE3KW HECKMMET-

- f
HepaBHomep rmax K Lo, MM
HOCTL, 86 Trrin
.1 1.4752 | 0.202 77.4
02 1.7377 | 01826 | 700
0.5 24329 | 01456 | 558
1 aes | cioes | 409
1 3
L] L1
- 1
2 4
Puc. 3
C ab,
350 400 450 500 550 600
2 | -
—
3
MopT 2 | =
-2,5 —
\ / |
) / \N\
'3,u —
Mopr 3
-4
Pwc. 4

None3yace Gopmynoit n 1abnnuen,
MOXHOQ PaCCHUTATbL AENUTENL HA MOV
yacToTy. Ho ero MaxcumaneHas padboyas
4acTOTa OfpaHWHEHa 3HAYEHWEM OKOJO
2000 My, NOCKONbKY BhilUE NOTEPW 8
CTEKNOTEKCTONNTE CTAHOBATCH HEllpwu-
emMnemMeiMn.

MNpy IKCNEPUMEHTANKHOK NPOBERKE
DENUTENR MOLLHOCTU BXOAHOW CUrHan
noaaeancs Ha ero NopT 1 {pacnonoxeHve
OPTOB NOKa3aHo Ha puc. 3}. BuixouHuie
CUMHANB MIMEPANUCH HA COrNACoBaHHbIX
Harpyakax, NOakMIoYEHHEIX K NopTam 2
3. K napry 4 1akxe 6Gbina NoAKNIYEHa Co-
macoBaHHas Harpyska (50 Om), norno-
LLAKOWEH CUFHANB, 1IPOUCXOXOERNE KOTO-
PbiX CBA3ZHO ¢ HEWACANBHOCTBKD OCAUTC-
A 1 €ro OCHOBHBIX Harpyaak. o peayns-
TATaM NPOBEPKV BbINKM NOCTPROEHH Tpadu-
K 32BUCUMOCTU KO3PPMUUEHTOB CBAZKN
NOPIOB 2 1 3 C NOPIoM 1 OT 4acTOTH, NC-
Ka3aHHolC HA puc. 4. Olm cemoeTenscT-
BYIOT O TOM, HTO JAXe W3rOoTOBAEHHBIM
BPYYHYK) G DONbLUKMMU NOTPELUHOCTAMU
AeNUTeNb UMEET HEMAOXWE NapameTpsl.

Pepakrop — A. fonewir, rpauka — A. Joncnd

CopesHOBRaHUS

B atoM rofy coperHosarua “TlaMatk” dynyi
npoxoguTe ¢ 05.00 go 09.00 UTC 19 gexkabps.
Oni npoesoanTCA Ka avanazonax 10, 15, 20, 40w
BO meTpos. Buael wuanyderna — CW n SSB. K yua-
CTVI0 B HWX NPUIMAWAITCA KOPOTKOBOAHOBWKY
BGCEX CTPAH MUpa.

3a4eT NPOVIIBOAMTCSH TORBKO MO BCEM amana-
aoHaM {oTaeneHo CW, SSB 1 MIXED} 8 natv nog-
pynnax: paguoCTaHLM C© OAHWUE ONERaTopoM,
paboTame B NnaMATE O APY3LAX U HACTEBHUKEX;
PAguoCTanUVK ¢ HECKONbBKWMI ONepaTupamu,
pafioTaiowme B NaMATe 0 “3aMONY2BLIEM KNIOYE™;
BCE OCTANEHLIe PAOMOCTAHLMW C OAHUM ONepaTo-
POM; BLE UCTANBMLIE PAAMOCTAHUMK € HECKOMbKIA-
M OLEP3 TOPRAarK; HAOMOLBTEMA,

Moy Npokenervn caazen nepeaercs RS(T) v
EC3PaECT oneparopa. KoNNeKTUeHoIE PAANGCTAHLIN
NEPEAAIDT CPRAOHWA BO3PACT NEPATOROE KCMAHOb
{He MEHEE YEM NO 0BYM M3 ONERATOPROB). YYacTHiku
COPEeBHOBAHIA, NOXKENABLLIVE NCHTUTL MAMATL CBOUX
OPY3EA MAK YYUTENER, MONYT NEPEAARATE AONOAHU-
TENLHYIO MHDOPMALMIO W NOAYHATE 38 3TO JONOHK-
TeNeHbIe Otkn. [Mpumep: UASWW DE RW3KKK
5§8927/0A3VCS 33 (27 — sospacT RWIKKK, 33 —
HUCRO Net, kotopoe npoxun VASVCS). B namaTte cf
OHHOM W 10M KD YCROBCKE MOTYT pabotars moboe
LAGND paamoniaburenes. Conmacoansa b pabory v
NAMATE O APYILAX U Y IMTENSX HK C KEM He Hana. B
TEYEHWE COPERROBARVA MOXHO paioTatk 8 NAMATE
TONBKO OB OAHOM KOPOTKOBOAHUBKMKE. YUACTHWKK
tOrYT NEPEAABATE B KOHTPOIBHOM HOMEPE NO3bid-
HOM KONNEKTUEHOW PAANACTAHUMU (GHIBWWIA KOTAR-
TO MAV AAXe JeRCTBYIoui) 1 yepes apobk Nnccne
Hero Bykey "U™ (Y — yunTENB) NNKIC COBTBETCTBYIO-
wue uudpo B03pacTa SK {ee najanoHuka).

Quin HAYMCHSAINTCA B COCTEETCTBAM C BO3DAC~
TOM B NPUHATOM KUHTPORBHOM HOMEPEe. Yvcno
pukor 33 QSO co cravuwsmn, paboraowpmm B
NamaTs O KOANErax, ONPEAENAETCR CYMMON JlByX
EO3PACTOB M3 KOHTPONBHOTD HOMEHA. MOBRTOPHLIE
CEA3K PASPEIUATCA HE PA3HBIX AMANA30HaxX, & B
CMELAHHOM 3AYETE ~— HA OfHOM, HO PA3MBIMK
BURAMIA DIOOTH.

OT4ETH pPEKOMEHAYETCR NPEedoCTaRNsAT: 8
suae daina 8 dopmare EPMAK wan Cabrillo.
Dann OTNETE NPUCOEANHAETCS K MUCHMY, & B TeME
nMcebMa (subj) ykasulBalOTCHA TONBKC Ha3BaHWe
GOPEBHOBAHWIA W MO2BIBHOW yHACTHWKA. Hanpm-
mep: RADIO-MEMORY UA3XXX. 3averthyio nog-
rpynny M Nobke ApYrve JIanHne 3acch 1pusu-
OWTb He Hann. B xaxaom NMCbME HANO DTOIPAs-
NATE TONBKO OAWH OTYET. ByMaxHsie pacneyvaTkv
OTYETOB B 3TOM r0Ay TOXE NPUHMMAKTCS.
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Warm B 6yayuwee:

BEHOBb OTKpPbIBLLUECH oOcTOoATENbCTEA

Anexcangp FOJSILILLUKQO, xaHg. TexH. Hayx, r. MockBa

Caeuras anoxu

Bce, 0 4yem Mbl rOBOPWAN B NPOLLIHIA
pas, oPpULMANLHO CYMTAETCH “NXeHay-
KOR”, XOTH B 1ICH €CTe NOMNLITKM OOL-
SICHUTE OKPYXAKLMIH HAC MUp YyTb ©
Apyrux {"HeoduLmManbHbeIX") NOIULMIA,
NPUYEM HEe TOALKO TEOPETUHECKW, HO U
npakTnueckn. OcobeHHo aTo KacaeTcs
ajpupa. Begb B 3n0Xy JAHWTEAHA 3KO-
NEPUMEHTH MOKA2AaAW, YTO HWUKAKOro
GBEPXTOHKOIO MEX3BE3AHOro rasa-
ampa HeT, a CBET U PafMOBOJHE pac-
HROGTPAHHIOICH B HYCTOM 11POC) RaH-~
cree. [paBna, caMo NOHATUE “nyctoTa-
NPOCTRAHCTBO" OKA3anock He Takum
NPOCTHM, B0 MOXET HE TOJIbKO NPOBO-
AMTE CBET W PaAUOBONHK, HO Y UCKPUB-
NATLCA NoO ASACTBMEM MOLUHOWM rpaBu-
Tauum 3gesfl. B6nvan cBepXMaCcCUBHLIX
"YepHbIX ObIP” NPOCTPEHCTEO WCKPUB-
NseTcs Tak, Kak HE CHWMNOGCh faxe
CaMbIM cyMacwenwnm XyLoXHUKaM-
ClOppeanvcTamM, U AaXe YHEHOMY 'Iefo-
BEKY TPYAHO NOHATH, UTO TaM MPOUCXo-
AWT B OSNCTBUTENBHOCTW. BHITh MOXET,
ANS NOHUMAHWE HYXHB Apyrve naen?

HeTpyaHO 3aMeTWTb, 4TO, K NpUMe-
Py, MawwHa XaspoHUMyca ynaenueana
Te Xe 3apQPeKTH, HTO W Ac30Xoaus, ¥
rpynna leHpuxa CwunaHoea. Mnu 410
adp ek npodeccopa MelWKKMHE Coeln-~
HSAET B IOTMHECKYIA LLENb IKCTPACEHGOB,
uenMteneit n acTponoroB co BCEM
NMpupopoi Ha Gaze ¢mamkn. A JXOH
Kunu He TONLKO HAyuMncs WCKYCCTBY
“nepntaumun’, KOTopbIM BnageioT TnéeT-
CKME MOHAaXV, HO v NOABEN NOf, Hero
Teopetiieckyto Baay. NMpuueM WHAWA-
CKMEe WOrY MOryT npofensiBatb Bce TO
X CAMOR, HAYUUBINIUGCK NyYllle ynpag-
NSTb CBOWM TENOM {Kak, BMpOo4EM, W
ApYrue [NYXOBHO passuThie nioau). A
Hukona Tecna OTKpbIN, NO-BUAWMOMY,
HeucuyepnaeMelil UCTOYHUK JHEpPrum,
XOTA NoGoanca NOBEpUTE €ro anqyHoMy
yenoBedecTBy. Brnpodem, XaspoHuMyc
TOXE OCO3HABAN HECrPaHWMEHHBIE BO3-
MOXHOCTM GBOEWM MallMHH W MOTOMY
konebancsa n He 2axoTen pacckasaTe
Npo Hee Bee, YTO 3HaeT.

YacTo NoAYMEEeTEA 1 TaK, HTO HOBble
QTKPHTWUA W BO3HUKAKLME Ha UX GCHOBE
runNoTesakl (HanpumMep, o Tom, 4To apup —
OTHIONL HE rad) He NPOTUBOpEYaT Kak
QTAENBHEIM NOJIOXEHUSM PEAUTNO3HBIX
YUBHWA, TAK 11 NPUHIUNAM MaTepuank-
HOro €0WHCTBA MUpA, K KOTOPOMY, KakK

“Tge yunpacti Hagemga,

RRM EOIHUKGENE RYCHROME .

JNeonapao aa BUH4YM

NPEAGTABAAETCA, U AOMKHA CTREMUTLCH
4EenoBe4ecKas Hayka B LUMPOKOM CMBIC-
ne. Ho Bce aT0 A0BONALHO TRYAHO BOC-
npyHUMaeTca npeacrasuTenaMmn GyH-
AaMEHTaNbHOW Haykn. Bnpouem, nopod-
HLIC CUTYALMK YXE BCTPOHANKUCL, ToYi0
TaKk Xe TEopusl OTHOCHMTENbHOCTW BOG-
NPUHUMANACKL NPUBEPXEHLAMU KNACCU-
YECKOW (PM3UKKW, HEM3IMEHHOW CO Bpe-
MeH HbroToHa. Ho 1 oHa, pasymeercs,
HE Aorma, NOTOMY YTO 3HaHWUA YenoBe-
YECTBA He CTOAT HAa MeCTe.

CTonT 0OpatnTe BHUMAHVE W Ha TO,
YTO MPaKTUHECKW BCE MUPOBHIE pPEAU-
1MW, LYXOBHEIE BEPOBEHUH, CEKPEIHbIE
ofulecTBa U "yyeHns" WamMaHoe-abopu-
reHoB HacTanBaKoT Ha TOM, 4TO Yenoee-
YeCTBO COBEPWWT OAHaXAbl CHOHTaH-
HRIA DecnpeueNeHTHBI CKauoK B 3Ha-
HUW (3Takmii Caeur 3nox), B martepn-
anbHOM W QYXOBHOM [RA3BUTUN — ByK-
BasbHoe rnpeofpazoBaHne martepun,
SHEPIUU N COHAHUSA HA BCEX YPOBHSAX.
MOCKGALKY CHUTANOCHL, HTO MHOFWEe
KYNbTYPE UNKY TPYTINL, THCSISASTUIMA
npennaragiline sTy WHOOPMAaLWUK, He
npefuiBany B NPSIMOM KOHMTakTe ARYr C
APYroMm (Takne, Kak paHHue XpucTuaHe,
LaMaHH -abopuress ABcTpanin u abo-
pUreHHsle Hapoon MesocamMepuku),
HENNOX0 GbING BH y3HaTh, K8K BCE DHU
NpUWNK K OAHOMY W TOMY Xe NoHUMa-
HUK. BosuaBass LOJXKHOE WC)WHHOR
LLeHHOCTH MX YYeHWI, NpeacTaBnaeTCA,
YTO CYLWHOCTY, LOCTUTILIME BLIGLIKUX
YPOBHEW CO3HaHua {Takmne, kak Nucyc,
Bynna, Myxammepn, Kpvwna, Bupakoya
M Op.}), cUCTeMaTtyeckm yHWnmu 3Ton
UHbOPMALMN BCEX Xenawux cny-
warhb.

BnpoueM, npenckasbBaemMoe Thi-
caueneTuaMm spemMa CABUra 3nox HyxX-
AAeTCA B KPUTUHECKOW Macce — Bpeme-
HW, Korda HOoBas uHGOpMAaLWna cTaHer
HaGTONLKO CWABHOW, YTO €€ [IPUMYT.
30ech MBl He Byaem yrnybnsTbes B Teo-
pUu 1 runoTesbl, uéo odUUNanbLHO
HEMNPU3HAHHBIX OOLACHEHUIA TEXHONOM M-
YECKOro €OWHGTBa MUpa CYLecTByeT
MHOXECTBO: TOPCUOHHBIE MCNA, BaKYYM-
Hile AOMEHH, @ANHULEI CO3HaHKA, BNG-
paumm sdupa v 1. N. {(KaK, BNPOYEM, HET
HUKAKMX YETKUX [OKA3ATENbCTB, 4TO
HaWw MUp — HEe NporpaMmMa B onepatvuie-
HON NaMATU YLErc-TO CYNEePKOMNbLIOTE-
pa). BeITb MOXeT, ¢ M3ReCTHOW Aonen
AONYLUSHUA KaxXaas M3 Teopult umeeT
NPaRo HA XU2Hk. Mbl Xe Byaem No 6onk-
LWeR YaCTU MHTEPEeCOBATLCH BRIBOJAMU,

nurasce YBNOSTb B HNX HAWW ﬁyuyu.me
OOCTUXCHUA.

AnbGepT 6bIn HeNpaB?

HepnaBHO GU3NKU-TeOpETUKY 1a Bpn-
TaHckoro Yumsepcutera CangepnsHaa
BBl BUHYIIM BEPCUIO O TOM, UTO BonbLuoli
agpoHHbIA konnanpep {(LHC), noctpoeH-
Hei nog arnpo CERN, He cpaboTan He
N3-38 MEXAHWYECKOI 0 Q1Kasd, 8 W3-3a
dGyHOaMeHTanbHbIX OLWMEOK, AeXallvX B
OCHOBE TEOPUU OTHOCUTENBHOCTH Afb-
GepTa 3WHWTENHA, B COOTBETCTBUM C
KOTOpPOW 1 paspabarbiBancs BeCb Npo-
eKT [1].

A BOT ellle OAHO UHTEPECHOE MHEHUE
(2). B ¢eppane 2009 r. pyKosoacTno
CERN cobpanoch Ha 3akpuTOW AnN
NOCTORCHHEN NYBNUKK KOHpepeHUUn
"Chamonix’2009” gna obcyxneHwa Bo-
npoca: kak 6biTh fanswe? CrneynaniueTbl
BLINN BHHY)XASHL NMPU3HATbL, HTC Yeno-
BEUYECTBO celiyac nonpocTy He roToBo K
Bonbwomy anpoHHOMY KOAnNannepy.
YCcraHOBKa 0Ka3anach CAUWKOM CRoOX-
HOW HE TONBKO WIH 1OUUEPXAHNY &8 B
paboyeM COCTOSHUM, HO W paxe Ifs
HopManbHOro 3anycka. PykosogcTtey
CERN Hu14ero He ocTaeTcy, Kak npexkpa-
TMTe  NOMNBITKM  2anycTuTe  LHC.
Pazymeetcn, 370 peweHue HUrae He
abuwnpyeTcs, n Nytanky noaroTaBnu-
BaKOT NOCTENeHHo. B oduunaneHuix
GOPMYNUPOBKaX MOBAPUTCH, YTO 3aNYCK
Konnanacpa OTKNANLBaeTesl A0 0GEHW
2009 r. He uckni'ieHo, UTO NOTOM ByaeT
obraBneno o HOBOY arapuwn, a Tam, rnea-
OMLUb, B CBETE (PUHAHCOBOrO Kpwuawuca
oflecTrO M BoBCe NO3abyasT npo LHC.
Brnipoyem, Koraa BbInAST 3Ta CTaTbA, Mbl,
OBITE MOXET, YKE y3HaeM, KTo Ouln npas.

3anepxkn n aBapuM BKYNe ¢ GuHaH-
COBHIM KPW3UCOM MOMYT KOMY-TO MoKa-
3drbCH Wb YepAOH CoBIIANSHWUA, HO
TONLKO He $namkam Xonbrepy Hunb-
ceHy U Macao HuHoMUW, Ewle aga roga
Ha3aA B CBOEW Hay4HON cTaTbe "Search
for Effect of Influence from Future in
Large Hadron Collider”, koTopas Swna
onybnvKoBaHa B NPECTUXHENLLEM Xyp-
Hane "International Journal of Modern
Physics A", oHM npepckasann MMeHHO
TAKOe pasruTHe COBHTMIA! CarnacHo ux
TEOPWU, 3arafloNHBEIA - XWITCOBCKWIA
BO30H CNOCOBEH OKasdkBRaTk TAKOE BO3-
DEVCTBME Ha CKPYXawlWWi MUp, Npu
KOTGPOM €ro OTKPBITUE CTAHOBUTCH
HEBO3MOXHBIM., A nockoneky LHC, no
3aMeICny ero co3gaTteneid, AonXeH Gbin
CO CTOMNPOLEHTHON rapaHtien Hawntn
6030H Xurrea, To NONy4aeTesd, 4TO KOon-
nanpep nNpocTo HEBO3IMOXHO ©yneT
3anycTUTL. YOWBUTENLHAA CBA3b, He
npaeaa nu?

Aea B3rnaga Ha MUp
OCTaBEnm 3Tn YTBEpXAECHUHE HA COBE~

CTH PUBUKOR N 3ARUCTHUKOR, HO R&flk R
MUpe AeCTBUTENbHO ObiNM ansTepHa-



TURHEIE KOHUeMm K, COBCTREHHO, Ham
HaBHO Nopa CHOBa 00paTUThCA K Hacne-
AWK HUKONB) 1echel.

Wcxopsa wa Tpynoe bapapes u Aparo,
C OfIHOW CTOPOHL!, ¥ faneBanu U Boneta
— c apyron, Hukona Tecna Ha ocHoBE
TEOpMN aKYCTUMECKUX pPEe30HaTopoB
[eneMmronsua ¥ MoONPUUNMPOBAHHOM
Mogenu sdupa nopga KensBuHa cyMen
COJ0ATL COOI0 OPUrMIIANLIIYIO TCOPUIO
MUpa, JaBLIYKD B ONHTAX NopasuTelb-
Hule peaynbTaTh. MexoaHow akcuomon
ero Teopun SLHING TO, 4TO Beeobulas
BHEPra OAHON HUBNYECKOW CUCTEMH
OGHOBbLIBASTCA HA 3aKOHaX pe30HaHca
BubBpauunii, Ha coBnageHuU Konebanuii
qacTen cuctemel. OH cynTan, S4TO Te0-
puo 3bUpa HUKAK HeNb3d WUCKAKYUTL
13 PU3UKN, NBO MAIepuio v 1IpoCTpaH-
CTBO HENbL35 MONHOCTLIC Pa3beAUHWTL
[3].

K npumepy, Ha3aneKTpW20BaHHOCTL,
no MHeruK Tecnn, — 3T1o dnonaHoe
coctoanne, Oasupyloweeca Ha cyb-
CTaHUMM, HAfleNEHHOW CROUGTBaMK BOG-
NPUATUS ¥ BNCMCHTAMK Co3aHanus. B
MaTeMaTuke oH GLI1 CTOPOHHUKOM pea-
AUCTUYECKOTO NOAXOAAa, NPUABPXNBE-
ACL WAEeW COOTBETCTBMA CBOWCTB Mare-
MATUYECKKX U DU3nYecKnx o6bexToB. B
BKCMEePUMEHTANLHOM NOOX0Ae K pewe-
HUIO NpoBNeMEl MPUMEPOM O/ HEro
CNYXWN Apxvmen, yTBEPXAABLUMNA, YTC
"BpemMs HeoOXOOUMO WCKAKHYUTL U3
PUBKKU" KaK IvwHee selnedne, Hapo
3aMeTuTb, 4TO elwe B XIX seke lepy v
L’Anambep nonbTanueck CO3DATL Teo-
pPeTUHECKYO GHINKY BHE NOHATUS GUALI,
HO 3Ta NONBITKaA He ypganack; H. A. Ko-
3bPEB CNeacBan B TOM Xe pyche, Ho 1
ero Teopusl He AoCTUrna yposHa nado-
paTopHOro npuMeHeHna. K npumepy,
npobnema CBS3M CUNBI U BPEMEHU B
duUsnKe 0CTASTCA HEPEWEHHON.

3KCnepuMeHTH Tecnbl B GCHOBHOM
COCTOANN B YCTAHOBNEHUW TMNYBUHHBIX
COBMECTHEIX CBOWCTB (PHUINHECKUX CUG-
TeM, KOTOphEe HeoBXOAUMO NPURECTU B
pe3oHaHc. JlokasaTensGTBOM GRYXWUT
ero CNOXHBIK 3NEKTPOMArHUTHEIA reHe-
patop — 6awHa Boppevknnd (no-
cTpoeHHan Ha JIoHr-AineHae noa Hulo-
Wopkom B 1901—1905 111}, C noMmowpto
KOTOPROW CH MOT NPOU3BOAWUTE OAHOBPE-
MEHHbIE BUOPaUMK UOHOGDEPH U 3eM-
HOro wapa.

Paznuuna BarnapoB Techu n SiiH-
WTelHa Ha npobnemy U3NYECKON
peaneHocTH dyHaameHTaNbHel. Mo MHe-
HUKO DRHWTERHA, YeNoBEHECKWIA ONUIT
OTHOCUTENEH, PMKTUBEH U HE GOOTBET-
CTRYET NGANUHHON GUINYECKON peank-
HocTu. [na Tecnsl $uranyeckas peasb-
HOCTb YHUBEpPCaNbHa W MPONUTRIBAET
BGE YPOBHW KOCMMWHECKOro OHTHSA, T. €.
NOIHAHWA WCTUHE HUKaKuUM 0Bpasom
Henb3s natexars.

Mo 3MHWTeliHy, 3dup He ABAAETCS
peanbHOW Kateropuen, a CylwecTeyeT
KaK pesynbTar OLUOOYHBIX HayYHbIX
Bo33peHnii. Ana Techo adup — eanHoe
HegngpepeHUMpOBaHHOE none, Co-
cToAWES U3 BPEMEHW, NPOCTRAHCTBA U
3HEPrUK, a pe3ynbTar Pe30HMPYIOLMX
npoueccoB B 3dpupe — poxpeHue
MaTepun.

SNHIWITENH YyTBEPXAan, NTO BPpEMS —
3TO RCErO NUMIIk Yepena aRNeHUN, OHO
He ABnReTcA GU3NHECKON KaTeropmern u

huUKkcMpyeTea NaMepeHnsMn R Kaxaon
cucreme. Jina Tecnsl BpEMS — peaib-
HBlR &NCOprIM OBELWECTBNCHHON maTe-
MaTUKW ¥ cozgaeTcs uz 3dupa Gnaro-
Dapsa pesoHaHey PUanYecknx cuctem, B
3pUP Xe CHO K BOIBPAWIASTCS.

CornacHo 3NHWTENRHY, MaKCUMAaNbHON
CKOPOCTWM AOCTUraloT B BaKyyme, N 310 —
CKOpPOCTE ¢BeTa, pasHaa 300 ThiG. Km/C.
Y TCCAL CKOPOCTL ANCKTROMAr IMT) X
BOAIH HE orpaHu'ieHa. [poBogvMEIE UM
ONLITH U BHIYMCAEHUA NOKA3LIBAIOT, YTO
B NPWHLMNE BO3MOXEH NEepeHOC BOAH U
3HEPrun Ha Nbule paccToaHUA, a CKo-
POCTb MEXaHWHECKUX N ANEKTPUHeCKUX
BOJIH, NPOXOASLLUX CKBO3b 3eMAio,
HaMHOrO NPEBBILAET CKOPOCTh CEETa B
BaKyyMme.

B pasioBopax ¢ npuHiensMmn lecia
4acTOo ONPOBEPIrasl HEKOTOPKIE U3 YTBEp-
XAOEHUM SUHWTERHA, W valle B OTHOWe-
HUW KPUMBU3HL NPOCTpaHCTBa. OH CYU-
Tan, 4To 3TVUM HAPYLUAETCH 3aKOH fefi-
CTEMA W nNpcTueoaencTena: "Ecnm B
pesynsTarte or pPOMHLIX MPasuTaLMOHHBIX
nosicik ofpasayeTca  3akpyrNCcHHOCTL
NPOCTPaHCTBa, TO M3-3a NPOTUBOAEN-
CTBUS OHO DONXHO 6KNO BRI BRINPAM-
NATLCH".

Bnpouem, SRHWTENH BN YenoBekom
YUCTOW Teopun, a Tecna — nNpevmyLle-
CTBEHHO 3KCMEPUMEHTATOPOM. HeT cBe-
OeHW, YTO ABCE Y4EHBIX BCTPEYANUCH 1
BecegoBanu, HO TEM He MeHee 3WH-
wiern nosppaeus lecny ¢ /5-se1nem,
BbIAENWB MPK 3TOM OOHY W3 BAXKHENLUNX
ero 3acnyr B Hayke — MHOMOpasHyo
CUCTEMY FreHepaTopOB W MOTOROB NEpe-
MEHHOIO TokKa {4To, OblITb MOXeT, fB-
NASTCA OAHUM U3 HAMMEHEE 3HAYNTENb-
HEIX Er0 OTKPHITUH). Ho fagvM CNeBO
Hwkone Tecna.

Cnacn6o 3iHwTeiiny!

“Bwm  ouinbaetecs, MUCTEp JWH-
wTternH — 3¢up cywecTteyeT!” — TaK
HaselBaeTcA CTarthsl [4], KOTCpYK Mb
npuBOaMM ¢ HeDOoNMbWWMKM CoKpalle-
HUSAMI.

"Cevyac MHOro rOEOpAT O TEOpWU
OUHWTENHa. 3TOT MONOAOH YenoBek
HOKABBIBAST, 457G HUKAKOI'Q 3pupa HeT, 1
MHOTWME C HWM cornawaiTcs. Ho, no-
MOeMy, BTO owwundka. [POTUBHUKK
a¢vpa B KaHerTee JOKa3aTeNbrTBa CObl-
NaKeTCA  Ha  3KCNepuMenThl  Maii-
KenLcoHa-MopiK, KOTOpPHE NEITanvck
OOHAPYXUTEL ABMXEHUE 38MAN OTHOCU-
TEALHO HENOABUXHOMG 3dupa. Mx akc-
NEepUMEHTEl 3aKOHUMNUCE HEYAAEl, HO
BTO 8lIe He O3HAYAEeT, 4T 3dupa HeT. A
B cBoux paboTax Bcerza onvpancs Ha
CYLIECTROBAHNE MEXaHUYeCKoro adpupa
W nosTOMy AOOUNGH ONpeAeneHHbIX
yCcnexos.

Y10 npeacTaenset u3 ceba sdup, 1
NOYEMY ere Tak TPYaHO 0BHapyxXuTtb? A
Oonro gyman Hag 3TUM BONPOCOM, W
BOT K KakvMM BbHEOAAM € MNpUILEN:
WM3BECTHO, YTO YeM NNOTHEE BelllecTBo,
TEM BbILWE CKOPOCTh PACrpOCTPaHEHUs
B HEM BONH. CpaBHKMBasA CKOPOCTh 3BYKA
B BO3YyXe CO CKOPOCTLIO CBETa, A NpuU-
WERN K BLIBOAY, 4TC NNOTHOCTL 3dupa B
HECKOfILKO THICAY paz Gofble NNOTHO-
CTW BO3ayxa. Ho adpup 3NeKTpuueckn
HEUTPaneH, ¥ NO3TOMY OH OYeHk cnato
B3aWMOOESUCTBYET C HalluM MAaTepu-

ANKHHM MWPOM, K TOMY X€& NAOTHOCTh
BELLECTBA MATEPUMANLHGIO MWPa HWH-
TOXHE NC CPABHEHWUK C (NOTHOCTBIO
adupa. 310 He a3dup 6ecnnoTeH — 31O
Haw MaTepuanbHulil Mup ABNSETCA 6eC-
NACTHEIM ON9 3dupa.

HecroTpa Ha cnaboe B3avMoaeii-
CTBWE, MH BCE Xe owylaem NpucyT-
cTene sdpupa. MNpumep Takora B3aumo-
ACHCTDUA NPOABNACTCA O PABUTALK,
a TaikKe NpY pezKoM YCKOPEHWW WK
TOPMOXEHUN. A AYMAKD, 4TO 3BE3NHI,
nnaHeTbl U BECb HAW MUP BO3HUKNU W3
3dhupa, Korpa No KakuMm-To NRPUYNHAM
YyacTb ero crana MeHee MNOTHOW. JTO
MOXHO CpaBHUTL € 0O6pa3oBaHWEM
Ny3bIpEKOB BO30YXA B BOAE, XOTH Takoe
CPaBHEHWE OMEHb MNPUBNINXEHHCE.
CXMMaH Haw MUR GO BUEX CIUPCH,
3P NBITAETCA BEPHYTLCS B NEPBOHE-
YaNlbHOE COCTOAHWNE, & BHYTPEHHWR
3NEKTPUHECKWIA 3apaa B BEWEeCTBE
MaTepuansHoOro Mupa nNPenaTcIByeT
3ToMy. CO BpPEeMEHEM, NOTEpPsB BHYT-
PEHHWUM SNEKTPUNECKUI 3apaj, Hal
MUp BYACT oXaT aduUpoM W cam npe-
BpatuTcs B 3¢hup. Na spupa Bullen — B
3hup 1 yhper.

Kaxpoe marepuanbHoe teno, yab
10 CoOnHue wunu camas maneHokaa
yacTvua, — 310 o6nacTb MOHWXEHHOrO
naenenua B adpupe. MNoaToMy BOKpYr
MaTepranbHbx Ten apup He MOXeT
ocTaBaTbCq B HENOOBWMAXHOM COCTOS-
HUW, Mcxops M3 31010 MOXKO 00b-
ACHWTbL, MOYEMY 3KCNepuMeHT Maii-
KenbecoHa-Mopny 3akoHunnca Heyanau-
HO. 4TOOH NOHATL 3TO, NEpeHeCeM 3KC-
NnePUMEHT B BOAHyK cpefy. [Npea-
CcTaBbTe, NTO BalWy NOAKY KPYTUT B
orpomMHoM sogosopoTe. lNonpobyiite
06HapPYXUTb OBWASHVS BOAH OTHOTW-
TenbHO nofgku. Bbl He oBHapyxuTe
HUKaKOTO ABWXEHWN, TakK KaK CKOpPOCTb
OBWXEHKUST Noakn SyneT paBHa CKOpo-
CTY ABUXEHWA BOALI. 3aMEHVR B CROEBM
BooGpaxeHun nopky 3emnei, a Boao-
BOPOT — 3QUPHBIM CMepyeM, KOTOPHR
BpawaeTca BOKpyr ConHua, Bbl BGe
nonmeTe.

B cBOWX MccneposBaHWax A Boerga
NPUMAEPXUBalOCh MpUHUMNAG, YTO BCE
ABJIEHWS B IPUPOAE, B Kakon Ob gpusn-
YECKOW cpefe OHW He MPOUCXoaunu,
NPROABAAIOTCA BCETAA CAMHAKOBO., Bon-
HHl ECTb B BOAE, B BO3AYXE..., @ paguo-
BOMHE! W CBET — 3TO BONHLI B adupe.
YTEepxaeHve JWHWTeRHa O TOM, 4TO
adpupa Het, owubouHo. TpyaHo npea-
CTaBuTh cebe, 4TO PAANOBOSHE CTh, a
apupa — HUanIeCKoin cpenpl, KOTopast
NEPEHOCUT 3TU RONHKI, HET. JUHIUTERH
nuiTaeTcs o6bACHUTL ABUXEHWE CBeTa B
QTCYTCTBUU 3dUpa KBaHTOBROH rmnorte-
30 [naHka. WHTepecHo, a Kak
SNHWTeNH Be3 cylwlecTrOBaHWA adupa
CMOXET OOBACHUTDL LAPOBYID MOSHWIO?
ONHWTENH roBOpUT — 3upa HeT, a caMm
dakTMyecky JokazmBaer ero cyuwe-
CGTBOBaHWE.

BaaThb x0Ta 66l CKOPOCTL pacnpocTpa-
HEeHWs ceeTa. DAHWTEHH 3aaBnseT —
CKOPOCTE CBETA HEe 3aBUCUT OT CKOPO-
CTW OBWXEHWS UCTONHKWKA cBeTa. U aTo
npasuieHo. Ho 3TO NpPaBUNO MOXET
cywecTeosaTe TONLKO Torga, Korga
MUCTCYHUK CBeTa HaxoOuTcs B onpepe-
neHHoW dhuanueckoid cpene (adupe),
KOTOpaA CBOMMW CBOWCTBaMW orpa-
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HUYWRAET CKOPOGThH CReta. BeulecTro
adupa orpaHM4KMBaEeT CKOPOCThL CBeTa
TaK Xe, kak BewecTBo BO3ayxa orpa-
HUYMBEET CKOPOCTbL 3Byka. Ecnu 6wl
adupa He BbNO, TO CKOPOCThL ¢BETA
CUNEHO 3aBucena Ol OT CKOPOCTU ABVI-
KEHWA UCTOMHWUKA CBETA.

IoHRB, 4TO Takoe 3dup, A cTan nNpo-
BOAUTb AHAIOTUK MEXAY ABNeHWSMU B
Boac, B BO3AYXE U B adupe. Kak-To pas
s1 HabnKaan, Kak cAWH MOPSIK BHNYCKa
W30 pTa AbM MANEHEKMMW KONbLAMU,
KOTOpPBHIE MNPOneTanu 3Ha4yuTeNLHOe
paccroaHue. Baag MeTannuuyeckyro
faHky, 9 BHpE3aN ¢ OOHOH CTOPOHH
HeBOoNLWOoE OTBEPCTHE, a C APYron —
HaTAHYN TOHKYIO KOXY. Hanue B GaHKy
YEPHWA, A ONYCTUN €e B OaccelH ¢
BOAOHK, KOI4E 8 Pe3KQ yuapHn na)pud-
MU MO KOXe, U3 CaHKW BbINETaNW Hep-
HWNBHBIE KONkUA, KOTOPLIE Nepecekann
Becb facceliH W, CTONKHYBLUWCE C ero
CTEHKOWM, paspylwanucet, Bui3kIBas
3HaynTenbHule konefaunws BoObl Y
cTeHkn BacceliHa. Boga B Bacceine
npu 8TOM OCTaBanace COBEpLeHHo
CNOKOUHOMN.

— Jla 3T0 *& nepepauya 3HEPruu...—
BOCKNWKHYJ 1.

W BApYr NoHan, 4To Takoe LuapoBas
MONHWMS U Kak NepepaBaTk sHepruio 6e3
NPOBOAOB HA AanbHWe paccrtoaHusa. 9
cO30a/ reHeparTep, KOTOPHA reHepupo-
Ban aUpHBIE BUXPEBLIE KOMNbLIA, KOTO-
pHE H Hazsal 3PUPHBIMKY BUXPEBBIMW
cbbextamu. H Haxoauncs B afigopun.
MHOTO Hero Haodellan, He Ucenenosan
A0 KOHUA 3TOro ABAEHWS, W 3a 370
XecToko nonnatunca. MHe nepectanu
AABaTh ASHLIY HA MOU UCCINEOOBAHNS, a
camoe cTpawiHoe — MHe nepecTann
BepWTe. M TOroa 8 pewvnca Ha CBOW
Be3yMHBIN 3KCNEPUMEHT...

Patotan ¢ obhUPHEIMY BUXPEBLIMW
ofLeKTamMu, §1 NOHAN, YTC OHW BeayT
ceba He COBCEM TaK, KaK 9 AyMan paHk-
we. BHIACHUNOCEL, H4TO NPW NPOXoXae-
HUK BUXpPEBbLIX 06 hekTor BBNMIN MeTan-
NIMHECKNX NPegMeToB OHW TepANK CBOID
AHEPrui U paspywanuck, WHOraa co
B3pblBOM, IMyBoKne cnon 3emnu norno-
LWanu Ux aHEepruio Takxe CUIBHO, KaK 1
MEI&, N 4 MOl [1EPEUEBETb SHEPTUKD
TONbKO Ha HEGONbLUWE PACCTOSAHUS.

Torpa s oBpatun BHUMaHWe Ha Jyny.
Ecnu nacnate adUpHBEe BUXPEBLIR 0OL-
eKTel K flyHe, TO OHW, OTpPasuBILUCE OT
€€ ANEeKTPOCTATUHECKOTD NOJIA, BEPHYT-
¢ 06 paTHO Ha 3EMNID HA 3HAMNTEABHOM
yAaneHun oT nepegativka. U Tyt MHe B
rofioRy MNpULLAA MEIGAE, YTO eCnu R
CMOTY CO3NATh PEIOHAHCHYKY CUCTeMY
mexay 3eMnei 1 JIyHORM, TO MOLWHOCTL
nepefartinka MoXeT ObTe ManeHbKol, a
IHERIMIO MOXHO U2BNEeKaTb O4EHb BONb-
wyio. M3 pacuerta cnefgoBanc, 4To Tak
MOXHO MOAHOGTHIO RARPYWNTL GO/BLIOH
roped. Toraa 9 BNEPBLIE NOHAN, YTO MOR
cvcTena MOXeT ObITb onacHa ons 4eno-
BEYECTBA, W CTa BHOUpaTh GesnaHoe
MECTO AKCMEPUMEHTA (OCTAHDBUACH OH
Ha Cubupw).

MpUHUMN SKenepumeHTa Bbin OMeHb
NPOCTOi. [N TOro YTodbl AYHLE NOHATL
ero, HeoBXoAMMOo CHavana pasobfpaTb-
CA, YTO NPencTarnAIOT Ua ceba adup-
HBI BUXPEBCI OOLEKT W LLapoBas Mon-
HUA. B NpuHLMNE 3TO OHO 1 TOXE.
OTnn4Ke ToNbKO B TOM, 4TO LUApPOBARs

MOSIHUA — BT SPUPHKHIA BUXPEROI 06k~
€KT, KOTOPH M BUAHC, 4T0 06ecne4nBaeT-
cq  BOARWKUM  BN1EKIPOCTETUHECKUM
3apA0OM. 3TO MOXHO CpaBHUTEL C MOA-
Kpackom YepHUNaMu BODAHLIX BUXPEBLIX
Koney B MoemM aKCnepumeHTe B Gaccei-
He. [Npoxops 4Yepes snekTpocTaTvde-
ckoe none, IQUPHBIN BUXPEBOH 0OLEKT
3aXBATHIBAET B HEM 3aPHKEHHBIE YACTU-
UL, KOTOPWE BLIBLIBAIOT cDCYEl e Wa-
POBOV MONHUHN.

Y1o6E CO3AATE PEIOHAHCHYIO CUCTE-
My 3emna—Jlyna, HeoBxoaumo Gbino
coafaTh OONLLUYIO KOHUEHTPAUMIO 3apa-
HKEHHBIX YaCTULL MeXay HAMW. [1ng aToro
1 UICNOJSIL30RAN CBONCTRO 3(MPHBIX BUX-
peewx 0DbEKTOB 3axeareiBatb M nNepe-
HOCUTE 3apaXeHHBEe YacTuubl. leHe-
pPaICpOM B CIOPOHY JIyHB Usnyvanmcs
3QUPHBe BUXpeBHe 00bekTH. OHu,
Npoxoaa Yepes anekTpuyeckoe none
3emnn, 3axpatbiBany B HEM 3apsiXeH-
HHEe YacTul. Tak Kak anekTpocTatmue-
ckoe none JlyHbl MMeeT Ty Xxe nonsip-
HOCTb, 4TC U 3NEKTPUYEGKOE None 3eM-
M, aPUpHEIS BUXPEBLIC OOBEKTI OTpa-
XKaUCh OT HEro U ONATL LWNK K 3emne,
HO yXe Nof ApyrvM yrnom. BepHyBWmMCH
K 3emne, apUpHLIE BUXPEBLIE OOBEKTHI
CHOBa OTpaxanucet 3NEeKTPUUECKUM
nonem 3emnu obpartHo Kk JlyHe u TakK
panee. TakuMm ofpa3oM, NPOU3BOOU-
Nack HAKAYKa 3apsXeHHBIMK HacTuuaMn
PE30HAHCHOW CUCTEMBLI. JHEPIUA, YCU-
JIEHHEH B MWUIMOH Pas PE30HAHCHBIMW
CBOMGTBEGMU CUCTEMEI, B SNEKTPUYEC-
KoM none 3emnn npespawanach B
3PUPHEA BUXPEBOA OOBLEKT KONocTanb-
HOW MOLHOCTY. HO 3TO ObiNK TONBKO
MOW NPEeOnOAOXKEHHUR.

NpounTas nocne sKCNepfMMeHTa B
razerax © HeoOLIYHLIX SBASHUAX, A
MOHSN — Kakoe CTpalHoe OpyXue coa-
aan. #, KoHeyHo, oxuaan, 4to GyneTt
CUJEHEIM B3pLB. HO 310 OHna kata-
cTtpeda {nonyyaeTcs, 4to ato 6wn TaK
Ha3HBAEMEI TYHIYCCKMI MEeTeopuT B
1908 r.)!

MNocne 3TOro 3kCNnepuMeHTa 9 Teep-
AO peLwunn, 4YTo TalHa Moerc nsobpere-
HWUA YMPET BMECTE GO MHOW. KOHEYHO, 1
NOHUMAN, 4YTO KTO-HUOYOEL npyroi
MOXET JIEFKO 110B1UPN b ITOT E&3YyMHBINA
3KCNEPUMEHT. Ho ang 3Tore Hapo 6uno
NpUaHaTE cywecteoBaHue adupa, a
HaWw Hay4yHBI! MUP BCE pantlie yxoaun e
CTOpPOHY OT NCTUHLL. 1 paxe BnaropgapeH
IUHWTERHY U OPYIrvM 3a TO, HTO OHKY
CBOMMU OWMNBOYHEIMMU TEOPUAMIW YBENn
YENOBEYECTBO ¢ ATOro ONACHOTo NyTH,
no KoTopoMmy wen 5. U Moxer BeiTh, B
ATOM UX FRasKHag sacnyra. Moxer 6hITk,
NeT Yepe3 CTO, KOraa pasym y nioaen
BO3bMET BEPX HAA XUBOTHBIMU UHCTUHK-
TamMn, Moe M3oEpeTeHne NOCNYXUT Ha
NONL3Y NKOARM.

Pabotan CO CEOMM reHepaTopcM, fi
3aMeTHA OJHO CTpaHHoe sBneHue. lNpu
€ro BKIOYEHWN SIBHO OLLYLIANCcs BeTe-
pPOK, OYWWA B GCTOPOHY TeHepartopa.
Chavana s noayman, uUto 31O CBA3aHo ¢
ANSKTROCTATKKON . [OTOM | pelwvn npo-
BEPUTEL 3TO. CBEPHYB BMECTE HECKONLKO
razerv, A 3axer u cpaay notywun wx. Ot
raser noeanun rycto geM. C aTviMun
ALMALLMMY FaseTamy A obollen BOKpYr
reHepartopa. M2 nioboi Toukn nadopa-
TOPUK NKIM ILIEN K FeHepaTapy v, NOAHW-
MafChk HaJ HUM, YXOOWNl BBEPX, KaK B

BHTSXHYIO TRYOY. Korna rexepartop Ghin
BHIK/ICHEH — 3TO ABJIEHUE He Habnaa-
NOCh (B NPOWALIA pas Mbl pacckasbiea-
NN, Kak NoXoxuih a(pdekT obHapyxun e
Hauwe spems a-p MonkNeTHOB).,
O6aymas 5T0 RENEHUE, § NPULLeN K
BHBOAY — MO reHepaTop, BO3AENCTRYA
Ha apup, ymedbwaer cuny taxecTtn!
YToOEI YAOCTOBEPUTLCA B STOM, 9 MO-
cTpoun Bonuwne Becwl. CTopona Twa-
TENEHO YPABHOBELLEHHBLIX BECOB, KOTO-
paq pacnonaranace Haj reHepaTopom,
6LiIcTpO Mowna Beepx. 1 MalMHaNLHO
BHKNIQYWN TeHeparop. Bechn nownmn
BHW3 M cTanu kenebarbcst, NoKa He npu-
WNKW B paBHoBecwKe. [ocne aTUX onbITOR
A 2agyman nocTPOUTb NEeTaTenbHy
MalUUHY, KOTOpas morna ©bl netats He
1ONEKU B BOBUYXE, HU M B KOCMOGE,
MpuHUMN paboThl: YCTAHOBAIEHHLIM Ha
neTarenbHoOn MawwHe FeHepaTtopom B
HanpaBneHun ee noseta ynansercs
apup. Tak KaKk co BCEX OPYrMx CTOPOH
3pup npoacnxKaeT AaBnTb C NPexXHen
CWNON, TO NETATEAbHAA MALUMHE HAYHEeT
apuratbcs. B takem mawwuHe sl He
GyneTe 'iyBCTBOBATE YCKOPEHWS, TAK KAk
adup He ByaeT NPpenaTcTBOBATh Ralle-
My ABuxeHno. K coxanenuio, o1 cosaa-
HAA NeTaTeNbHON MaluvHEl NPUWNOCH
oTKasaTecs. Bo-nepewix, 018 TAWHOIo
npoeeacHUA aTux paboT y MeHs HeT
peHer. Ho camoe rnaeHoe, E Eepone
Havanachk S0nbWAans BOAHA, a 9 HE XO4Y,
4ol Mon  usobpelenus  yousann!
Korpa xe aTn 6e3yMuUb OCTaHOBATCA?”

NocnecnoBune

Noxoxe, TOT Xe NPUHUWN NCNYYEeHW s
3Hepruv U3 adgupa Tecna wcnonsL3oean
B YNOMWHABLUEMCA HaAMW paHee 3Kcne-
PUMEHTE ¢ anekTpomMobuneM. He npae-
Aa A, naen u uscbpereHnn Tecnbl
AOXOXW Ha AocTuXeHust Kunu {(Kak,
Brpo4em, u cyasda).

Hukona Tecna, nepehitt BENUKUIA yye-
HHIV, OTK&3aBLIMWGA OT HOGEeneBCKON
npeMuy, — 4enoBeK, KOTOporc Bce
$UINKN MUpa CHUTAIOT U BEAUHaNW VM
FeHVeM, W BeNUYallLMM LWapnaTaHomM.
OH ymep B Hbo-Wopke, E 10C1MHMUE
"Hbto-Nopkep™ 7 gHBapa 1943 . CHa-
Yana ero oTnesany no npaBoCN&BHOMY
ofbyate, a 3atem TENo HHNO COXMEHO
no GyANCTCKOMY LUEPEMOHUANY.

Muorve pykonucy Tecau ucyesnn, un
GoNblYD 4acTe ONBITOB HE yaanoch
NOBTOPUTL HW B 0fHOW nadopaTtopun
MUpa. A, MOXET, 3TC NOKa W K NYHLLIEMY?
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Peaxtor — E. KapHayxoe



HALWWA KOHCVYJIbTALUUA

LUMPHAEB WU. YCTROICTEO OXpaHh C
cvrHanusauvieid No TenedoHHON NK-
HuU. — Pagvo, 2001, Ne G, c. 36, 37.

Mevyatrnaa nnara.

HCpTeX BOIMOXI IOro BapUaliTa nnaTu
npeacTaBned Ha puc. 1. Ha Hell paame-
LeH BCe AETanM, Kpome KRonok. Mnata
paccHMTaHa Ha NPUMMEHEHNE MOCTOAHHBIX
pesuctopoB MJIT, kepamMnyeCKux KOHAEH-
catopos K10-47a (C1—C3, C10) n KM
(C4—C9, C13), okcnpgHux cepuu TK dup-
MBI Jamicon {OCTaneHbBIE), KBAPLEBOIC
pesoHaTopa B kopnyce |1C-49S n sapu-
ciopa CHZ-1b 150 B, Ang MUKpOCXEME!
DD3 xenatenbHO yCTaHOBUTb POIETKY
(NaHens). PaccTosiHre Mexay MUKpOCXe-
mamv D02 1 DD3 eLIGPAHO C Taknm pacye-

C15 (KM emkocTsio 0,033—0,068 mkd) —
GNOKUPOBONHBIE B LUEMAX NUTaHNS MUKPO-
cxeM. [NepembltKK MAroTORNSIIOT M3 TOHKO-
ro NPOBOAA B TENNOCTOMKOM U3onaumm n
BnavBaloT Ao yCTaHcBKWM getaneii. B or-
BepcTUsl, 0O03HAYEHHBIE Ha uepTexe
ABYMA KOULICHTPUYCCKMMU  OKPYXHOCTA-
MW, BNauMBaloT NPOBOAA, COeauHsIKume
MNaTy C KNaBUaTypoid.

KBACOB A. CurHanuzartop Tene-
¢doHHOrO 3BOHKA. — Paguwo, 2008,
Neo 12, c. 38.

MevyaTHaa nnara.

Yeptex
BOSMOXHOTO
BapwaHTa
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TOM, 4TOOL 8 poaeTKy noa DD3 MoxHo
BHINO YCTAHOBUTL MUKPOCXEMBI-aHanoru B
xopnycax ¢ 18 n 20 srIrRoAaMU. He Noka-
3aHHbIE HA cxeme KoHpeHcaTtopbl C14 1

naThl YCTROHCTRA U30GpaxeH Ha puc. 2.
OHa. paccHrTaHa Ha NpUMEHEHUE PESUCTO-
por MNT, koHneHcaTopos K73-17{C1, C4),
K10-17 (C2) n K50-35 {C3}.

MAPKOR B. UHaukarop npucyTcT-
Bus. — Paauo, 2009, Ne 1, ¢c. 51.

MevarHas nnara.

Wnaukarop coBUpaloT Ha nnare, 4eptex
KOTOPOM NcKazaH Ha puc. 3. Boe nocto-
AIHHbIE pe3ncTopsl — MAT, NoACTPOBHHIN
R2 — npoeonodubin Cr5-2BE nnn venpo-
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BOJSICHHBIM UMIMOPTHBIV {Hanpumep,

3296W), koHpeHcaTope C1, C2 — K4-1,
C3, C5, C7 — KM, ocTanbHbie — OKeyaHbe
cepun TK Gmpmil Jamicon. KoakcnansHei
Kabe/lb 3aKpernsioT Ha Mnate ¢ NoMOoLLbIO
XOMYTUKA (M300paXeH LUTPUXNYHKTUPHE MW
AVHWAMK ) U BUHTa C rainkoin M2, Mon ronoe-
KY BUHT& KpenneHua Katywku L1 {Taioke M2}
NOUK IAUBIEAKOT Waitby anamerpom 10 mwv
13 UBONALMOHHOTO MaTepnana.

OBPATUTE BHUMAHWE

AB3E/IMNOEB Y. NeperoBopHoe ycr-
PONCTBO Ha ycunarenax ¢ Z-cocros-
Hiem., — Paguo, 2007, Ne 9, ¢. 50—-52
{penakrop — A. fonmif).

Ha yeprexe ne4arHoi nnarbl yeTpoi-
CTBa {CM. PUC. 3 B CTATHE} I0SULNOHHEIE
0603HaveHys peauctopos 1R5 u 16, 205
“ 2R6 HeobXo MO NOMEHHATL MECTaM, &
AOAAPHOCTL BKIHOYEHNST OKCUAHOTO KOH-
Aercaropa 2C3 n avoga VD4 — name-
HUTL Ha 00PaTHYIO.

COJIOBBEB M. Npucrapa "'Aucrowsm”
ana anextporwrapet. — Pagno, 2007,
Ne 12, ¢. 46—48(penaxtop — 1. flomakiiH).

Ha veprexe nevarHod nnarst 6aoka
nKTaHna (CM. . 7 B CTaTEE ) NOASPHOCTE
Bigmodenus avona 3VD4 weobxoauno
NIMEHUTH HE OOPATHYIO.

Penakrop — B. Pponos, rpagika — B. Qponos
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