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B koMue (hespans npowna paavoKOH(pepeH:
LMA C y4ACTMEM 3Kunaxa MexayHapoaHOA KOG
MMUYECKOW CTaHLUUKW W CTYAEHTOB XabaposcKaro
WHCTUTYTa WHCDOKOMMYHWKaLWA Cubupckoro | |
FOCYAapCTBEHHOID YHWUBEPCUTETA TENEeKOMMY= A
HUKaUWIA W nHopmaTuim. Ha flansHem Bocto- |
ke nonobHas paavoKoH(EepPeHLURA 6bina opra-_\|
HM30BaHa Bnepebie. MHuumatopom eé rnpose-
neHus ctan YKB komuteT PernoHanbHoro otae-
nexmns Coraa paavonioGutenen Poccum Xaba-
pOBCKOrO kpasi. PaguokaHan Cesaun C Sknakem
MKC obecneuvsana noburensckan Konneks
TUBHasA paguoCTaHLUA UHCTUTYTa RZOCWD.

KocMOHaBThI OTBETWNW Ha PAA TEXHU4ECKUX,
6bITOBLIX U MEQULMHCKUX BOMPOCOB, KOTOPbLIE
WM 3aganv CTyAeHTHl MHCTUTyTa. B OAHOWK w3
ayauTopuit Gbinn ycTaHOBNEHbl annaparypa
[ANA CBA3W C KOCMOHaeTamu u Asa bonbiunx
3KkpaHa. Ha ogHOM 13 HUX B peanbHOM pexume
BPEMEHW AeMOHCTpUpoBanack kapra 3emnv ¢
TpaekTopuei nonera MKC, Ha apyrom — B1aeo-
PONKKN U3 XWU3HWU KOCMOHaBTOB Ha Gopty MKC,
3anucaHHbie ¢ TenekaHana NASA-TV. Beck xoa
KOH(pepeHLK CTYOEHTOB W KOCMOHABTOB B pa-

e e e PAJMOKOH®EPEHLMUS
o C 3KMMAXEM MKC

Sxunax axcneguumn MKC-22/23 Tumotn Kpumep, Mxeddpu Ynnbame, Makcum Cypaes, Oner Kotos u Contun Horyu (cpoto NASA).
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- Kax BoirnsguT ceroga MKC u rae ona 8 [A3HHbI# MOMEHT
HAXOAMTCA IeMOHCTPMPOBANOCEL B ayAWTOPMHA
Ha Gonblnx 3KkpaHax.
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AHTAKPUIUCHASA NPOIFAMMA.
CrIPALLUNBAUTE O YUEHAX!

UMDPOBLIE OCLUUNNONPA®LI ©

Kanans! 1
R 2ot L noppoGree Ha www.aktakom.ru
YacToTa gMCcKpeTHaay 100 Mesific 500 Mssific |
1 [\
O6new nawsri 66 65 , D AKTAKDOM® ACK-2035/ACK-5105
waronant 3Kpana 3.8, ueer & 177 3,8, yser LS
Mapawerpht ACK-2035 K-5105
lonoca nponyckaxua 100 My | 200 My |
N AKTAROM® ACK-6022/ACK-2167 R At e U NN SR Ik O |
[ EE o 2.4 MB (1.2 ME va kanan) | go 2.4 MB (1.2 MB wa kaHan) |
Rupsevsis ACK-§022 K67 Nnaromant 3xpana o T Y T ey 5.7, uger |
Kanane: 2 2
’ Tonoca npony 25 My 100 My
HacTora gucKpeTM3aLIMK 100 Mewitc 500 Mewi6/c 1 r M‘CTO"IHMKM nMTAH Mﬂ
06bem namaTi B KB 6 KB U noapobHee Ha www.aktakom.ru
Toruyeckuit aHanuaatop 16 Kananos |
[Avarosans akpana 8", uger 8" ueer |

N AKTAKOM® ACK-2042/ACK-2205

1 AKTAKOM ATH-1333/ATH-2335/ATH-3333/ATH-7335

|_Konwsecteo kananos | 1 2 | 3 3

[ Buixonnoe Hanpaetwe | 0. 308 " 0..30B 2x0. 308 2x0. 308 |
Nonoca nponyckanus quL My [ BRROILIOK 0 -3 054 2x0.3A 2x0.5A
T -
17 Kanan
HacTota guckpeTHaagnm: | 2 P e = s 5B/3A - i
PeansHoe Bpems 400 MebiGc 1 Febifiic . NorpewwocTe ycTanosku | 1% Uyer+2 e m.p 1% Uyer+2 e mp.{ 1% Uyert2e M p. (1% Uyere2emp.
IKEMBANEHTHBIN PEMMM 40 Tewibic 50 Mewific | Morpewnocts yeranoeku [1.5% lyere2 e m.p 1.5% lyere2 e p.1.5% lyer+2e.0 p.11.5% lycr+2e.m .
06Lem namaTn 4 kb 4B | m.umn_amxa |
| [arovans axpana 5.7", MOHO 5.7, uper | | Wnrepdenc - USB/LAN

© 060pygosanve exniosero 8 FocpeecTp cpencTs uamepennn  CKAYANTE HOBbIE KATANOMM € http://www.aktakom.ru/catalogs.php

«3JIMKC»: 115211, Mockea, Kawumpckoe wocce, gom 57, kopnyc 5
Ten.: (495) 781 4969 (MHorokaH.), 344 9765, 344 9766; chakc 344 9810 E-mail: eliks-tm@eliks.ru Internet: www.eliks.ru
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A. Hedpenos. HU3KOYACTOTHBIE AENMTENM YACTOTH! 1508MN2Y,
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A. D3HoBuxiH. SALLIMTA MYNETUMETPA OT HEC.AHKL[MOHHPOBAHHOFO
BKJTIOHEHMS ) vi.....48
B. HiobuH. UBMEPEHVE MANIOO TOKA uwcbpoabrm MYNETUMETPOM .. .. 49
C. Cemunxatckuin. MPUCTABKA-TEPMOMETP K IMOPOBOMY MYNETUMETPY . . . . 51
PAOVICT — HABEMIE MBHEBE . ... o0\ eremenen tonesnstmnns smnnnmiain s 53
E. Kpuinos. PAIIMOKOH®EPEHUMA C OKUNAKEM MKC . . .......... 54
HA RIOBUTENBCKMX AMANASOHAX .. .. . oo o oo i ciiinnns 55
A. Kysbmenko. KOPOTKOBONHOBbINA YCUNWUTENb MOU.J.HOCTIA AK-2009 .. ..... 56
A. CaswikmH. YCTPOUCTBO A8 NOABOPA NONOXEHWS TOHKKW NMUTAHMA
= e R b e P oS BRI 59

A. Donruia. I'IPOFPAMMA PAC‘-IETA ,!].HAFPAMM HAI'IPABJ'IEHHDCTH AH‘T EHHBIX
PELUETCIC . . cosdlic i v o sise aes

HALUA KOHCYNbTALMSA (c. 63). HA KHVXXHOW NONKE (c. 37).
NOCKA OBLABMNEHWA (c. 1, 3. 18, 19, 23. 26. 31, 35, 36, 39, 44, 64).

Ha naweir oBnoxxe. IkoHOMUYHER, HA CBETOAMOOAX

. C NUTaHWEM OT CETW.. (CM. CTatbio Ha C. 21).

YUTAUTE

B CJIEAVIOIEM
HOMEPE:

Tupax xypHana «Paguo» Ne 3 cpam ans pacceinku nognucyukam 10.03.2010 r.

CTEPEOYCUW/MTE b HA 6N14N

YACblI C TEPMOMETPOM JOM-YJIULIA

YNPABNEHUE NIOBUTENBCKUM TENECKONOM
CTEHA ONA NPOBEPKW XXUKJIEPOB KAPEIOPATOPOB




XypHan «Paguo» npepnaraer Habop ana paguontobutenei

«Bnok 3axuranus — perynstop yrna O3
Ha mukpokoHtponnepe PIC16F676»

Yeaxaemble ynutarenu xyphana «Pagno», pegakuma cosmectio ¢ 000 «Yun Habop» pacnpocTpaHs-
er Habop ans papwonwoburtenen «Bnok 3axuranus — perynstop yrna O3 Ha mukpokoHTponnepe
PIC16F676», onucanue xotoporo onybnukosaHo g cratesix B. LLkunomenckoro («Paguo», 2008, Ne 11,
c. 36—38; 2009, N= 4, c. 38, 39).

Ycrpowicrteo aopaborano, u3MmeHeHa ero cxema, yCcoBepLIEHCTBOBaHa NPOrpamMmmMa MUKPOKOHTpoOnniepa.

Bnok 3axuranus, cobpanHbiii u3 atoro Habopa, moxet paboraTth B 4eTbipex pexwumax:

® De3 31eKTPOHHOro AaTymKa paspexeHuns;

® C CaMOAEeNbHbIM AaTHUKOM pa3pexeHus
(s komnnexkT He BXOAMT, NoapobHO O ero KoH-
CTPYKUMMU  MOXHO Npo4uTaTe B IKypHane
«Papgvio» Ne 11 3a 2008 r.);

® C NpoMbilNeHHbIM gatyukom abconior-
voro pasnenus LOAI 45.3829 (8 komnnekt He
BXOAMT, MOXHO KynuTb B MarasuHax asro3an-
vacren);

e B kadectee c¢opmupoBatena yrna 03
ana pabotbi ¢ GECKOHTAKTHOW CUCTEMOR 3aXKu-
raHus.

B komMnnext BXOOAT nedartHas nnava, 3anpo-
rPaMMUPOBAHHbIA MUKPOKOHTPOINEP, KOMMNEKT
peTaneil, BKItO4as MOLLHbLIA TPAH3UCTOP.

Croumocte Habopa B pepgakymn — 1200 pyb.

Yis o' e O By oy & g S

B peaakuum xypHana «Paguo» MOXHO npruobpecTy XypHanbi:

\ ¥ i Yy i S Wiy

OeHbru 3a wHTepecylowue Bac XypHa-

- . : nel «Paguo» HYXHO OTNPaBUTL NSPEBOo-
Hamep |- 0 'y Iy S SR S oM Ha pacYeTHLIW CYeT. yKazadHbIW
BhiNyCkKa ‘Kvpﬂﬁﬂa . 3 HUXE.
: Ha 6naHke o6nA3aTenuHO HanuwuTe, 3a
Kakue XypHans! Bl NepesoaunTe OeHbru
M YKaOXMUTES CBOW TOYHLIM TNOYTOBbLIW
agpec ¢ nouytosbiM uHaexkcom. lMocne
TOro Kak AeHbLIW NOCTYNAT Ha PacyeTHbIN
CueT, Mbl OTNPaBUM BaM XypHanbl.

Apgpec pegaxuum:
107045, r. Mockea, Ce-
nueepcTos nep., 10
(cTanumn meTpo «Cy-
XapeBCKann).

Yackil pabotbi:
¢ 10.00 no 17.00, Gea
nepepbisa. B nATHMLY
— ¢ 10.00 oo 16.00.

Nonyuarens 3A0 «XXypHan «Paguo»,
p/c 40702810438090103159 s Mewjarckom OCB N2 7811
C6epbanka Poccun OAO r. Mocksa,

K /c 30101810400000000225, BUK 044525225,

WHH 7708023424 (nouroBbii nraexc 6anka 101000).

HanoxeHHbIM nnaTexoM peaakums XypHanb! 1 Habopbl He BbiCkinaeT!
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“Radio” is monthly publication on audio, video,
computers, home electronics and telecommunication

YYPEOAWUTENL U U3DATENL: PEOJAKLUNA XYPHANA «PAOWO»

3apeructpuposan Komuretom PO no nevatn 21 mapra 1995
PernctpaumonHsin Ne 01331

Fnaevbiii pegaxTop 0. W. KPBINOB

PepakuronHan konnerws:

A. B. MONBILWKO, A. C. XXYPABNEB, 6. C. UBAHOB,

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

A. H. KOPOTOHOLLKO, B. I' MAKOBEEB, C. N. MMLUEHKOB,

A N. MCTUCNABCKMW, B. I CTEMNAHOB (NEFBLIM 3aM. M. PEQAKTOPA).
P. P TOMAC, B. B. ®PONIOB. B. K. YYHOB {3AM. IN. PEOAKTOPA)
Beinyckawowme pegaxtopsi: A. C. AONTWHA, B. K. YYOHOB
O6nomka: C B. NASAPEHKO

Bepcrxa: E. A. TEPACMMOBA

KoppexTtop: T. A BACUNIBEBA

Appec pegaxuwn: 107045, Mockea, Cenweepcroe nep., 10
Ten.: (495) 607-31-18. ®axc: (495) 608-77-13

E-mail: ref@radio.ru

Tpynna pa6oTel ¢ nucemamm — (495) 607-08-48

Ovaen pexnamel — (495) 608-99-45, e-mail: advert@radio.ru
PacnpocTtpanexue — (495) 608-81-79; e-mail: sale@radio.ru
NMognucka w npogama — (495) 607-77-28

Byxrantepua — (495) 607-87-39

Halum nnaTexHsle PeKBU3NTI:
nonysarens — 3A0 "XypHan "Paguo”, MHH 7708023424,
p/cy. 40702810438090103159 8 MewaHckom OCE Ne 7811, . Mockea
Bank nonyqarens — C6epbank Poccum, r. Mockea
kopp. cyeT 30101810400000000225 BUK 044525225
MNoanucano k nesatm 19.03.2010 r. opmar 6084 1/8. MNevats odceTHanA.
O6wem 8 ¢pua. nev. n., 4 6ym. n., 10,5 y4.-mu3an. n.
B po3nvuy — ueHa aoroeopHas
MNoanNUCHON MHABKC:
no karanory -Pocnesaru» — 70772,
no karanory ¥npasnenus GeaepansHon NoYToson ceaam — 89032,
no karanory Poccwickoil npeccel NOYTA POCCHKW — 61972

3a copepxanue peknamMHoro 06LABNEHUA OTBETCTEBEHHOCTE HECET
pexnaMoaarens

32 OpUrMHANEHOCTE U COAEPXAHWE CTATEW OTBETCTBEHHOCTL HECET aBTOP.

Pepakuwa He HeceT OTBETCTBEHHOCTH 33 BO3MOXHBIE HEFATUEHLIE NOCNEACT-
BUA WCNONLIOBAHWA ONYGNUKOBaHHbIX MAaTEPUANOB, HO NPUHUMAET MEpPbI ND WC-
KNIoYenmio ownbok v onesarok

B cnyyae npuema pykonucu K nyGnvkauwm pepakuma cTaeut of 3Tom 8 usse-
CTHOCTL aeTopa. Mpu 3TOM penakuns Nony4aeT UCKNYMTENnsLHoe NPaso Ha pac-
NPOCTPaHeHWe NPWHATOrO NPOW3BEAEHWNA, BKNKONERA ero nyGnukaumv B xypHane
«Paguos, Ha UHTepHeT-CTpaHuuax xypHana, CD unu uHeim o6pasom.

ABTOpCKOE BO3HArpaxAeHue (roHopap) BLINNAYUBAETCA B TEHEHWE OOHOMO
MecAua Nocne Nepeoi Nybaukauun B pasMepe, ONPenensiemMomM BHYTPEHHM
CNpaecYHUKOM Tapudos

Mo ucTeyeHun oaHOMO rofia C MOMeHTa NepBoi NyBAMKaLMKU asTop UMeeT
npaeo onyGnuKoBaTL aBETOPCKMIA BAPWAHT CBOErO NPOW3BENEHHMA B APYrOM MEC-
Te 6e3 NPpeaBapUTENEHONO NMCEMEHHOrO COMMACUA PeOAKUMH.

B nepenucky pegakums He BCTynaet. PyKONucK He peueH3upyloTcs 1 He BO3-
BPALLAITCA

@ Pagwo , 1924—2010. BocnpovaseneH1e MaTepuanos xXypHana «Paguov,
WX KOMMEPHYECKDE UCNOoNL3oBaHWe B NIOOOM BUAE, NONHOCTBIO MNKW YACTUNHO
LONYCKABTCA TONLKO G NMCLMEHHOMD Pa3peLueHs PeakLM.

Ortnevataro 8 3A0 «NOJIUTPADWYECKUIA KOMMNNEKC «3KCTPA Ms»
143400, Mockoeckas 06n., KpacHoropckuii p-w, a/m ~Bantua-, 23 km
3ak. 92343.

KomneloTepHas cets pegakumm xypHana «Papuo»
HAaxX0AMTCA NOA 3aWMTON AHTUBUPYCHOW NPOrpamMmbl
DrWEB WU. faxunoea.

TexHuueckan nogaepxka 000 «Canfl» (CavkT-Merep-
6yprckas aHTusupycHas nabopatopus U. anunosa).

http://www.drweb.ru Ten.: (812) 294-6408

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

MHHOBaLUOHHASR
NEeATeNbHOCThb
yyawemncs Monoaexmu

MOCKOBCKOM AOME HAYYHO-TEXHWHECKOTO U XYOOKECTBEH-
HOr0 TBOPYECTBA OBYHaKLMXCA U CTYAEHTOB Npogeccuo-
HanbHoro obpasosanusa (M HTXT OCMO) 16 mapTta npownu
MeponpuATKA B pamkax MockoBckoro GecTueans Hay4Ho-Tex-
HWYECKOro TROPYECTBA ¥ MONOOEXHbIX UHALMATHE.
Ha ¢ectueane Gbina OpraHM3oBaHa BelCTaBka, rae CTyAeH-
Thl MOCKOBCKWX TEXHWKYMOB M KONnegxen npoaemMoHCTpupo-
BanM CBOW HOBLIE pa3paboTku, B TOM Yucne 1 B 06nacTu anexkT-
ponukn. Bocnutannuku Konneoxa ceasmn Ne 54 npeacrasuim
CTEHO NO MNPUMEHEHMIO NOXAPHO-OXPaHHOW CUrHanusauvn B
BLITY, HA NPOU3BOACTEE, ANA OXPaHbl KYNsTYPHbIX UEHHOCTEN.
Komnnekc nabopaTtopHo-AuarHocTuyeckoro obopynosaHua
ons npoeegeHuA paboT "JNeKTPOHHLIE CUCTEMbl YNPABNEHUA
neuratenem” NPeAcTasuny CTyAeHT sl [onuTexHMYeckoro Kon-
nepxa Ne 2. MNocetutenen ¢ecTueanbHOW NNOWALKWU O4YeHb
3anHTepecoBany warawmin poboT-nccneqoeaTens, pasnuy-
Hble AuarHocTudeckwe npubopsl. Moxanyin, Hanbonslwwin
WMHTEPEC BbI3BAN TPEeHaxep Ans 0by4yeHns HaBblkam BOXOEHWUS
nerkoeoro asTomobuna.

B pabote "kpyrnoro
cTona” nog npeacena-
TenbCTBOM 3aMecTuTe-
ns  aupektopa MO
HTXT OCNO M. A. Cre-
NaH4YUKOBOW Ha Temy
"Monogexs 1 uaobpe-
TATENLCTBO" MPUHANK
y4acTve npeacrasute-
nu Haykw u obpasosa-
HWA, a TaKke pefakummn
XypHanoB "HOHelit Tex-
HuK", "Paguo”, "Maobpe-
Tarens W PauMoHan1aa-
Top”, "Teopun u nNpakTu-
Ka A0NONHWTENbHOO
06pa3osaHua”. Y4acTHukOB Gecnokoun Bonpoc, Kak HapacTUTL
VHHOBALMOHHYIO COCTABNSIOILYIO B 33HATUAX KPYXKOB TEXHUYEC-
KOro TBOpHeCTea. B utore BCe COWNKCH BO MHEHIU, 4TO CTONMILIE
HYXHa CBOS NpOrpamma PasBUTWA Hay4HO-TEXHWHECKOro TBOp-
4ecTea monoaexw, raoe Gyaer npegycMoTpeHo Lenesoe obec-
neveHve obpa3osartentHeIX YHpexaeHuii NPodunLHON Hay4HO-
TEXHWYECKOI NUTEPaTYPOM 1 NepUOANHECKUMI M3OaHUAMU.

3akNouUTENbHBIM akkopp, becTyBans NPONOET B TPETHEN aeka-
ne anpens Ha BBLL B naeunboHe Ne 75. flenaptameHT obpa3osaHus
r Mockebl nnanupyet Takoit dectusans NPOBOOMTE E€XEeroaHo,
4TO6b! K NPOBNeman MonogexHoro TEOPYECTBA NPUBNEYL KOMMEp-
HeCkue CTPYKTYPbI, Hay4HbIM NOTEHLWAN CTONMULI, O6LLIeCTBeH-
Hble OpraHM3aunn, CpeacTsa MaccoBoM MHGXOPMALIK 1 BCEX, KTO
He 6e3pasnuyeH K NHHOBALMOHHOMY Pa3BTUIO HALET CTpaHbl.

Pegaxuws xypHana “Pagwo” 6narogapur Mapury
AHatonsesHy CTenanymkoBy 1 Bcex coTpyaruxos MO HTXT
ocno 3a npurnaileHne NPUHATL yyactue 8 pabore “kpyrno-
ro cTona v 3a npexpacHyro opranmzauymo Meponpuatus, B

ABTOTpEeHaxep.
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A. FOJIBILLKO, KaHA. TexH. Hay)

MpUHUMNBI M TEXHONOTMMK

CobcTBEHHO, WOER CO30AHVA CIYTHU-
KOBOW Hasurauuw pogmMnacs B cepeavHe
XX Beka HenoCpencTBEHHO B MOMEHT
sanycka 8 CCCP nepBoro nckyccTeeHHO-
ro cnyTHuka 3emnun. AMepukaHckue yve-
Hele BO rmaee ¢ Pwuyappom KepwHepom
wccnepoeanu aggexT Jonnepa ot wany-
4aeMOoro CNyTHWMKOM curHana m obHapy-
KUMKW, 4TO ero 4acToTa AeMCTBUTENBHO
YBENWMHWBAETCA NpU NpubnmxeHun cnyT-
HMKA W YMEHBLUAETCH NPU ero yaaneHuu.
B pesynstate poaunace MOEA O TOM, 4TO
€Cnn TOYHO 3HaTb CBOW KOOPAWHATHI Ha
3emne, TO MOXHO U3MEDWUTL NONOXEHUE U
CKOPOCTb CNYTHWKA, M HaoBopOT, TOYHO
3Han NONOXEHWEe CNYTHWUKA, MOXHO onpe-
AennTe COBCTBEHHYIO CKOPOCTL M KOOpAW-
HaTel. Kak Nnpasuno, xopowwe waen npu-
XOOAT OOHOBPEMEHHO BO MHOMME YMHLIE
ronoBb!, NO3TOMY MBICAI O rNOBanLHOR
HaBMrauuK nNPoACAXanu pPa3BMBATLCA,
OXWoas MOMEHTA, KOraa NoOATAHYTCH Tex-
Honoruu. M korga aTo Npovsowno, OCHOB-
HOW MNPMHUWMN WMCMNONL30BAHWA CUCTEM
moBansHoi HaBUrauMm He N3MEHUNCA —
3T0 ONpepeneHne MecTononoxeHns 00L-
ekTta (TepMmuHana/npuemHuka) nyrem
W3MEepeHWa paccToaHuid ao obnekTa oT
TOYEK C M3BECTHLIMWU KOOPAWHATaMMK (T. €.
CNyTHWMKOB). CNyTHWKW WCNONL3YIOTCA
HW3KoOpOUTaneHLIE, HTO NO3BONAET NONY-
YUTB NYHLWWE IHEPrETUHECKWE XapaKTepu-
CTUKWN KaHana cea3u. ONATb Xe C Lensio
YNYHLWEHWA npuema CurHansl UCnonb-
3yloTcA wymononobHole. PaccrosHue
BbIMMCAAETCH NO BpEMEHW 330EePXKKN pac-
NPOCTPaHeHWss CUrHana oT MOCbINKK ero
CAYTHWKOM [0 NpUemMa aHTEHHON npu-
emMHuka. [lna onpepeneHus TPexmepHbIX
KOOpPAWHAT HaBUrauMoOHHOMY NPUEMHUKY
HYXHO 3HaTL PACCTOAHWE A0 TPEX CNyTHW-
KOB WU BpEeMA Camol CWUCTeMbl. Takum
obpa3om, Ans onpefeneHWs KOOPAWMHAT 1
BLICOTHI NMPUEMHMKA WCMNONL3YIOTCA CWUr-
Hanbl KaKk MUHUMYM C HETbIPEX CMYTHWKOB.

Cyuwecteyiolumne opbuTansHele rpynnm-
poekn n MOHACC, u GPS nocTpoeHsl Ta-
KM 06pasom, 410 B "none 3apeHrs” Haewra-
LUMOHHOrO NpuemMHuka 0BbIMHO HaxoasTcs
OfHOBpeMeHHO 6—7 KOCMMYEeCKMX an-
napatoe kaxnow cucremol. B woeane wux
66110 661 12, HO B peansHOIA XU3HK C pe-
aNbHbIM penseOM MECTHOCTM YBUAETL X
BCe Cpa3y He scerga nony4aerca. Tem He

MeHee, Yem 60Nblue BUAHO CNYTHWKOB, Tem
Gonbwas MoxeT GbiTe NonydeHa TOYHOCTL
namepeHuid. Takmm obBpa3om, CUCTEMbI
TNOHACC v GPS mMornm 661 AONONHATL APYT
apyra, Befb WCNONbL30BaHWE CWrHanNoB
obevx cucTem yopaviBaeT NNOTHOCTL BW-
AMMOoiR OpBrUTanbHO rpyNNMpoBkKn Ao 12—
14, A 370 NO3BONAET NPUEMHIUKY YCTONYUBO
paboraTte 1 B ropoge, v B ropHOM MECTHO-
ctw. MimerHo noatomy B 2004 r. cocToanoce
noanMcaHue COBMECTHOro 3asBNeHuA No
obecneveHni B3aMMOAONONHAEMOCTH W
coemecTumocT cuctem "Galileo” n GPS, a
B 2006 r. — GPS v MOHACC

OBwmmM HeAOCTAaTKOM WCTIONbL30BAHWA
noboil paguoOHaBUrauMoHHOW CUCTEMbI
ABNAETCA TO, YTO NPWM OMNpPegeneHHbIX
YCAOBWAX CUIHAN MOXET HE O0X0OWTh 00
NPUEMHMKA WKW NPUXOAMTL CO 3HA4YM-
TENbHBLIMW UCKAXEHUAMW MNK 3a0epXKa-
M. Hanpumep, NPakTM4ecky HeBO3MOX-
HO OnpefennTe CBOE TOYHOE MEecToHa-
XoxaeHwe B rnybuHe KBapTUpbl BHYTPU
xeneaobeToOHHOro 34aHKA, B NogBane unm
8 ToHHene. Mockonbky paboyas uyactora
nexwT B OeuMMeTpoBOM Awanasode pa-
OWOBONH, YpOBEHE NpWEemMa curHana oT
CNYTHWUKOB MOXET CEepbe3HO YXYALWTLCH
nog NNOTHOM NUCTEBON OEpEBLEB MNK N3-
32 oveHe Donswon obnayvHocTu. Hop-
MansHOMY NPUEMY CWIHAN0OB MOryT No-
BpenuTb MOMEXW OT MHOTMX Ha3lemMHbIX
PaaMOUCTOYHIMKOB, A TAKKe OT MarHUTHBIX
6ypb. A K Nnpumepy, HeGonbWoe HaknoHe-
Hue opbut GPS cepeesHo yxyawaer Toy-
HOCTb B MPUNONAPHLIX panoHax 3emnu,
Tak kak cnyTHUkn GPS HEBbLICOKO NOAHM-
MaTCR Haa ropuaoHToM. CneuvanucTel
OTMEHAIOT, 4TO NOTEHUWanLHO CUcTema
TNOHACC pacnonaraet ny4immmn xapak-
TepucTukamu, vyem GPS Ha TeppuTopum
Poccum n B npunerawoumx 3oHax. To ecTs
MMOHACC vmMeeT NpeMMyLLIECTBO B HaBK-
raumoHHomM obecneyeHnn notpebuTenen,
AVCNOLMPYIOWMXCA B CPenHWX W Nonsp-
HbIX LUMPOTAX, HO YCTYNaeT aMepuKaHCKOM
CUCTEME B 3KBATOPWANLHLIX WWMPOTaXx.

TuNnyHaa TO4YHOCTE ONpeaeneHus Ko-
opawvHaT coBpemeHHbIXx GPS npuemMHukamm
B rOpu30HTansLHON NNOCKOCTU COCTaBNAET
npyMepHO 1—2 M Npu XOpoLWet BUOMMOCTIA
CnyTHWKOB. N8 CpaBHEHWRA, TOYHOCTb
FNMOHACC cocraenser 10—20 m. Mpwu wuc-
NONL30BaHWK CKCTeM auddepeHUnanbHBIX
nonpasoKk € NPUMeHeHwem ocobbIX anro-
PUTMOB TOHHOCTE MOXET ObiTb YEENMYeHa.

PazymeeTcA, CUCTEMEI TOYHOro No3un-
LIMOHMPOBaHWA CO3AABANNUCH B MHTEpecax
BOEHHbIX BegoMCTB. OHW ABNAKOTCA OCHO-
BOI CUCTEM TOYHOIO HABEAEHWA, HTO OaeT
cTpaTerMyeckoe NpeuMyLLecTeo nepeg
BCEMM, KTO WX HE MMEeeT. 3TO pasrpaHnyn-
BaeT KOMMEDYECKYID W BOEHHYIO cdepbl
npUMeHeHusa cucTem rnobansHoM HaBura-
UMK — B HYXHOE BpeMs BCe "HeHyxXHOe"
KOHKPETHBIM BOEHHBIM ByAeT OTKNIoYEHO
wnu uckaxeHo. K npumepy, BO Bpems
BOiMHBbI B Mpake HaxoovBLUMECH B ThICAYaX
KUNoMeTpoB oT 608 HopBexckne poibakn
HEOXMAOAHHO 0Kasanucb noTepneswen
CTOPOHO, NOCKONLKY BAPYF NOTEPAnK u3
Buay poaHbie Gepera 1 cTanu BCnoMuHaTbL
"6onee apeBHwe” cnocobbl MOPCKOW
Haeuraumu. 3ato nopobHble WCTOPUK
pas’sopayMBaloT NOTEHUMANLHOro noTpe-
6uTEens B CTOPOHY NOAYYEHUA AOCTYNa U K
OpYrum cuctemam robansHoro No3numo-
HUPOBAHWA.

NAVSTAR GPS

NAVSTAR GPS (NAVigation Satellites
providing Time And Range. Global
Positioning System) — cnyTHWKOBaA cUc-
Tema Hasurauvm CLUA, yacTto nmenyemasn
npocto GPS. MozeonseT 8 nwbom mecTe
nnadeTsl (Bknuas npunonspHsie obna-
cTu), nout npu nioboil noroge, a Takke B
KOCMMYECKOM npocTpaHcTee B6NM3n nna-
HeTbl, ONpedenTe MECTONONOXEHWe W
ckopocTe oBbekToB. Cuctema paspabo-
TaHa, peanna3ceaHa W 3IKCNIyaTUpyeTcs
MuHucTepcTeom 06oporel CLUA. OcHoBa
GPS — rpynna HasurauwoHHbIX CRYTHW-
KOB, ABMXYLUMXCA BOKPYyr 3emnu no
WeCTU KPYroeeiM opbuTanbHbIM TPaekTo-
pUaM (N0 YeTblpe CNYTHWKA B KaxaowW
rpynne) Ha Buicote 20180 km. CurHansi
CMNYTHWKOB W3NY4arTCH Ha HECKOMNbKMX
yactotax: L1 — 157542 Mly;, L2 —
1227,60 My, L5 — 1176,45 MIy (pocTy-
neH ANA NocNeaHux Mogenei CnyTHUKOB)

BoeHHOE nNpUMEHEHWE (TOYHOCTb
BblWe Ha nopsaok) obecnevvneaeTca 3a-
wudpoeanHeim P(Y) kogom. Mkgopmauma
8 C/A xofe (CTaHoapTHOW TOYHOCTH),
nepepasaeman Ha wactote L1, pacnpo-
cTpaHseTcAa ceobogHo, GecnnatHo, Gea
OrpaHrW4eHin Ha MCNONL30BaHKe, HO Tak
6bin0 He BCcerga. Keratwk, nocne Toro, Kak
8 1983 r. Han tepputopwein CCCP Gwin
cbut camonetr Kopenckux aBnanuHui,
npe3ngeHt CLWA P Peiran paspewwn
sacTu4Hoe wcnons3osaHwe GPS ans
rpaxgaHckux uenei. OgHako so nabexa-
HWE NPUMEHEHWA CUCTEMbl AN BOEHHLIX
HYX[, €€ TOYHOCTE Bbina yMeHbleHa cne-
uMansHeiM anroputmom. Npaepa, 3atem
nosennacs MHGOPMAUNA O TOM, 4TO HEKO-
TOpLIE KOMNaHWK pacwudposan anro-
PUTM YNYHLWEHWA TOMHOCTK Ha YacToTe L1
M C YCNEXOM KOMMNEHCUPYKOT 3Ty cocTae-
NAWYID oWKWbkK, NoNy4as KOMMEpP4Yec-
kyto suirogy. Ho B 2000 r. aTo 3arpy6neHue
TOYHOCTWN ObINO OTMEHEHOD YKA30M NMpeaun-
nenta CLUA

24 cnytHuka oBecne4nBaloT CTONPO-
LEHTHYIO paboToCNOCOBHOCTE CUCTEMSBI B
noBoit TOYKEe 3EMHONO Wapa, Ho He BCer-
Aa MoryT obecneqnTs yBepeHHbIn NpUem
Y XOpowwin pacyet noauvumu. Moatomy
ANA YBENUHEHWA TOYHOCTHU NO3ULUMOHUPO-
BaHWA U pe3epea Ha cny4ai cboes 0bwee
4YUCNO CNYTHWKOB Ha opbuTe nopnepxu-
saeTcsa Bonblwnm. MakCUMansHO BO3MOX-
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Ha o4uH U3 NPpU3O0A8.

HOE 4MCNO OAHOBPEMEHHO paboTalouwmx
cnyTHukoB B8 cucteme NAVSTAR orpa-
Hu4eHo 37. MepBbit TECTOBLIN CAYTHUK
BeiBefeH Ha opbuty 14 wiona 1974 r, a
nocneaHwin — B 1993 r. OkoH4aTensHo

| GPS npuHaTa Ha soopyxeHve B 1895 B

HacToswee epemMs sepetcs pabota Han
cospaHvemMm ewe 12 CNyTHWKOB HOBLIX
nokoneHuid. NpegycMmarpuBaeTcs BeIBOA
Ha opbuTtel ewe 36 nNpPUMHUMNMANLHO
HOBbLIX, HO NPW 3TOM COBMECTUMBIX C
npexHuMK annaparamm.

CnexeHve 3a opbutanbHOi rpynnun-
POBKOW OCYLLECTENAETCA C rMABHON KOHT-
PONBLHOW CTaHUMK, PacnoONOXeHHOW Ha
aswabasze BBC CLUA Schriever (Kono-
pago), ¥ C NOMOLWLIO OECATW CTaHUUIA
CNEXEHNA, U3 HUX TPW CTaHLUMK cNocobHb!
NoCLINATE Ha CMYTHUKW KOPPEKTMPOBOY-
Hble OaHHLIE B BWOE pPagnocurHanos
yactoroin 2000...4000 MIy. CnyTHukn
nocnegHero NOKONEHWR pacnpeaensior
NoNy4YeHHbIe AaHHLIE Cpean OpYyrux cnyT-
HWKOB,

TNOHACC

MOHACC — arto MO6ansHan HAewn-
raumoHHas CnyTHukoeaa Cuctema — poc-
CUIACKAA CMNYTHUKOBAs CWUCTEMa Hasura-
UMK, COCTOAWLAR B TEKYLMA MOMEHT W3
22 cNyTHWKOB (OBa W3 HWX HaxXOAnATCH Ha
TEX06CNYXMBAHWUM), ABMKYLLMXCA NO TPEMm
opBuTaneHbiM TPAeKTOPUAM Ha BbICOTE
19100 km. B cucteme MMOHACC kaxasiin
WTATHLIR CNYTHWK MOCTOAHHO W3ny4aer
paguocurHansl B ABYX AWanasoHax —
1600 My » 1250 MIy. Kerarw, Haswura-
UMOHHLIE M3MEPEHWA B ABYX AManasoHax
4acTOT NO3BONAKDT UCKNKOYUTL MOHOCEP-
HbIE MOrPeLUHOCTIA M3MEPEHWIA.

Nepeeiit cnyTHrk IMOHACC Gbin EbiBE-
neH CCCP Ha opBury 12 oktabpa 1982 .
Cuctema 6bina opuUMAnbHO MPUHSTa B
akcnnyaTauno 24 centabps 1993 r ¢
opbuTansHOM rpynNMPoOBKON M3 12 cnyT-
HukoB. B pexkabpe 1995 r cnyTHWkoBas
rpynnuposka Geina passepHyTa 4o wrar-
HOro cocraea — 24 cnytHuka. Bnocnea-
CTBMW W3-32 HEAOCTATOMHOMO (UHAHCK-
pOBaHWA, @ Takxke W3-3a Manoro cpoka
cnyxbbl yucno paboTarlumx CnyTHAKOB
COKpaTUNOCh.

Ceivac nnaHupyeTcs, YTO B KOHUE
2010 r. B coctaee rpynnuposkn Byper
24 cnyTHWMKA, 4TO MO3BONWT OCYLLECTB-
NATb HABUrauMio C MakCUMasnbHbIM OXBa-
TOM nnaHetel. Mo CKOPPEKTUMPOBAHHOMY
npoekTy nporpammel MMOHACC cnyTHu-
KOBaA rpynnupoBka cuctemsl GyaeT co-
cToaTe M3 30 KOCMMYECKWX annapartos,
HacTb U3 KOTOpbIX OYOEeT HaxoawTbCs B
paboyem pezepee. B naHHbli MOMEHT
MCNONL30BaHbI CNyTHWKK Tunoe MOHACC
v MOHACC-M. MMOHACC-M obnaaaer
YBENWYEHHBIM CPOKOM CNyXGbl 1 NOBbI-
LUEHHOW TOYHOCTBIO ONpefeneHus Koop-
AVHAT 33 CYET BBEAEHUA A0NONHUTENBHBIX
CUrHanNoOB ONA rpaxgaHckux notpebure-
nei. C Hauanom 3Kcrnnyaraumm CryTHUKOB
HoBoro nokonenns MMOHACC-K nnaHupy-
eTCA MOBLICUTL TOYHOCTL ONPEeaeneHus
KOOpOWMHAT A0 NATW METPOB 3a CHeT
pobaeneHna TpeTbel 4acToTel & L-amana-
3oHe. OT CBOVX NpeawecTBEHHWKOB OHM
OT/MHAKOTCSH YBENNHYEHHLIM CPOKOM CNyX-
6ot (0o 10 net), a Takxe mMaccon camoro
KOCMKYeckoro annapara. 3a cyer pobas-
NEeHWA TpeTber 4acToTsl B L-ananasoHe

TOUYHOCTL HaBUrAUMOHHBLIX ONpeaeneHuia
NOBLICUTCHA BABOE NO CPABHEHUIO CO CNyT-
Hukamu [MOHACC-M. CnyTHukM cepuu
FMOHACC-K ByayT vmeTs AONONHWTENE-
HbI@ YaCTOThl, COBMECTUMble ¢ GPS-Hasw-
ratopamu.

KcTati, K HacToawemMy BpemeHn 6eino
ocyuiectenero cewiwe 100 3anyckos
cryTHukoe MMIOHACC. MHTepecHo, 4T0 33
BCIO MCTOPWIO pasBepTbiBAHWA W 3KCNnya-
Taumm cuctemsl GPS CLUA npuwnock
3anycTMTe NO4TW B ABa pasa MeHbwe
cnyTHukoe — Bcero 60. M3 Hux asa anna-
pava He yaanock BBECTWM B CTPOM MO pas-
HeIM NpUyaMHam. OaHako aTta pasHuua Cena-
3aHa He C HAOEeXHOCThI0 3anyckos, a
MMEHHO C HAOEXHOCTHI0 ux pabotel. B
4acTHOCTW, Camblil "APEeBHNIA" aMepuKaH-
ckuit cnyTHuk cuctemsl GPS "tpyaurcs”
Ha opbwute ¢ 1990 r. (1. e. noyTn 20 ner).
"PekopacmeHr” cuctemsl TMOHACC pabo-
Taet ¢ 29 sueaps 2004 r. Mpw atom, no
0aHHbIM POCCUIACKUX pa3paboTynKos,
cnyTtHuku MMOHACC yxe Ha 30 % cocTosaT
12 3apybexHbIX KOMNOHEHTOB. A NPOUEHT
Heygay npu 3anyckax cnytHukos [N10-
HACC 3a BClO MICTOPUWIO CUCTEMEI NPUMEP-
HO Takown xe, kak 8 CLUA — okono 5 %.

"Manuneo”

“Galileo” — esponeicKni NPOEKT CNyT-
HWKOBOW CMCTEMBI HABWIaUMK Ans niobbix
NOABMXHBIX 0OBCEKTOB C pa3speleHuem
MEeHee 0gHoro meTpa. HelHe CylecTeyio-
wme GPS-npuemMHUKA HEe CMOIYT NPUHK-
MaTbk M 06pabaTbiBaTe CUrHaNLI CO CryT-
HUKORB "l@anuneo”, xoTs AOCTUIHYTa Oro-
BOPEHHOCTL O COBMECTUMOCTH M B3aMMO-
pononHenun ¢ cuctemord NAVSTAR GPS
TpeTsero nokonenwus, Momumo ctpan EC
OOCTUrHYTHI AOFOBOPEHHOCTH Ha y4acTue
8 npoekTe ¢ Kuraem, Mapawnem, IOxHon
Kopeei, YkpawHoin w Poccweid. Benyrcs
neperceops! C NpeacTaBnTenamMu Aprem-
TuHbl, ABCcTpanuwn, bpaswnuu, Ywunun, KH-
auwd, Mananauw. Oxupaercs, yto “Tanu-
neo” sonper B cTpoid B 2013 r, koraa Ha
opbuty ByayT BeieeneHsl Bce 30 3annanu-
pOBaHHBIX CNYTHUKOB (27 OnepaumMoHHBIX U
TpW pe3epeHebix). KomnaHws Arianespace
3aknio4una Jorosop Ha OecATb paker-
Hocutenei "Cow3" (Poccusa) ana aanycka
CNyTHWKOB HauuHas ¢ 2010 . Kocmwm-
Yeckuid cermeHT OyOoeT AoNoNnHeH Hazem-
HOW WHOPACTPYKTYPOM, BKMOYAKOLWeER B
cebn Aga ueHTpa ynpasnenvs v rnobans-
HYIO CETb NEePENaOLMX 1 MPUHUMAIOLLMX
CTaHuuii.

HapexHocTs BygeT noeeilweHa 3a cyer
NPUMEHEHWA OBYXOWANa3oHHOro npu-
emHuka (L1 — 1559...1591 My m ES —
1164...1215 MI'y). KoampoBaHHbIA cur-
Han no3sonut obecneuynTs TOYHOCTH
noavunoHuposanua Ao 10 cm, Ho Gyner
NPefocTaBnATLECA 33 OTOENLHYKD MNNary.
TO4YHOCTE NO3VMUMOHNPOBAHWA YBENUYMBA-
€TCA 38 CYeT MCNONL30BaHWA ABYX LONON-
HUTENbHLIX CUrHanoe (B auanaaoHe E6 —
1260...1300 Mru). Npasa Ha ncnonb3osa-
HWE CurHana nnaWupyeTcs nepenpoga-
BaTb Yepe3 nposannepos. MNpennonara-
eTcs rubkas cuctema onnatel B 3aBUCH-
MOCTW OT BpPEMEHW WCNONL30BAHWUA WU
Bvaa aboHemenra.

B omwmumne ot amepukaHckoit GPS u
poccwuiackoih TMOHACC cuctema "fanu-
neo” He KOHTPONUPYETCH HW FOCYOAapCT-
BEHHBIMW, HN BOEHHBIMUK y4PEXOEHUAMM.,

Paspabotky ocywectenseT EKA (Eepo-
neitckoe Kocmudeckoe Arentcteo). O6-
WMe 3aTpaThl Ha CO3AaHWE CUCTEMLI Oue-
HweaoTeA B 3,8 Mnpp espo.

MepBbiid ONBITHBLIK CNYTHWK CUCTEMbI
"Tanuneo” "GIOVE-A" 6uin BbiBEAEH HA
op6uTy ¢ kocmoppoma BaiikoHyp 8 2005 1.
Bropoit onbiTHIN cnyTHKk "GIOVE-B” — 8
2008 r. CnyTHukn "GIOVE™ npepHa3sHaqe-
Hbl 018 NPOBEAEHUA MCMLITaHWIA annapa-
TYpLl U WCCNENOBAHWA XapakTepuCTuK
curHanos. [lns cuctemartuyeckoro cbopa
OaHHbIX MamepeHuin yeunusami EKA Beina
co3maHa BCEMUPHAA CeTb Ha3eMHbIX
CTaHUMIA cnexeHns, 060pyLoBaHHBIX NPM-
emMHUKamMK, paspaboTaHHbiMK B KOMNAHUA
Septentrio.

“"Beidou”

Kuraia nger cCBouM nyTem v nnadupyer
3aBeplUnTL co3paHve coBCcTBEHHOW CUC-
TeMbl MO6anbHON0 NO3NMLMOHUPOBAHUA K
2015 r. Nep.blit CNYTHUK KUTANCKOA HaBun-
rauMoOHHOA CUCTEMbI, NONy4YMBLIEn Ha-
agaHne “Beidou”, Own BbiBEOeH Ha
reoctaumoHapHyo (!) opbuty B oxTabpe
2000 r. B HACTOALUWIA MOMEHT rpynnupoB-
ka "Beidou” cOCTOMT M3 NATW CNYTHWKOB,
OCYLLECTENAIOWMWX HenpepeieHoe obec-
nevYeHne cepenca Ha Tepputopun Kutas.
B 2009—2010 rr. 44CNO CNyTHWKOB nna-
HUpyeTcs yeenuuante 0o 20, a k 20151 —
oo 30. "Beidou” paccmarpuBaeTtcs Kak
nonxas sameHa GPS.

Mo npamomMy Ha3HaAYeHUI0

Ona GonbwwuHcTBa “rpaxpgaHckux”
uenen (Hanpumep, ONA MOHWUTOPWHra
TPaHCNopTa MK YenoBeka), kaxk Npasuno,
ObIBAET AOCTATOMHO OrpefeneHnn Koop-
AMHaT ¢ TouHocTeo 10 M. K npumepy, ron
Ha3an 6blno OOBABNEHD, 4TO NEPBLIM
ropoaoM CTpaHbl, roe 0BWECTBEHHbIN
TPAHCNOPT B Maccoeom nopsgke Oyger
ocHaiueH cuctemon MNOHACC, craner
Coun. Ha Tor momenTt obopynoBaHue
MOHACC npow3BOgCTBA  KOMMAHMK
"M2M Tenemartuka” 6bino yCTaHOBAEHO Ha
250 counHckux asTobycax.

3aro kaprorpadgus unu MOHUTOPUHI
COCTOSIHMA COOPYXEHMWIA  HYyXAOaKTCA
COBCEM B APYrOM MOPROKE TOHHOCTH, W
TYT CHET NOWAET YXe Ha CaHTUMETpLl W
mMunnuMeTpsl. Pa3paboTydvky Haswura-
UMOHHBIX cucTem 06 aTom nosaboTunvce,
NOCKONBKY CYLIECTBYIOT NpodeCCuoHanb-
Hble NpMeMHuKN, padoTaniuve B OByXya-
CTOTHOM PEXWME, KOTOPbIE YYWToiBaloT
¢aay curnana v pnykryauvm norocdepsl
C vx NOMOLUBK TOYHOCTL OMpeaeneHns
KOOPAWHAT OOCTUIaeT HECKONbKMX CaHTu-
meTpoe. OgHako 310 Becema noporoe
"yA0BONLCTEME" . HO TOYHOCTL U3MEDEHUIA
MHOTMMX "0ObIMHBIX" HE3BUMaAUMOHHBLIX NpK-
E€MHUKOB MOXHO AONONHUTENBHO YBENn-
YKUTb, ECAVN PEMYNAPHO NEPEOABATE HA HUX
COOTBETCTBYIOLLYIO NONPAaEKy, KOTOpas
onpefenneTcs UeHTPanu3oBaHHO Ha
0OHOM "Cepbe3HoM” NPUEMHWKE, C BbICO-
KOW TOYHOCTBIO NPUBA3AHHOM K 3NEKTPOH-
HOVW KapTe mMecTHocTW. Kak nokasbisalor
uccnenosaHus, aTot metoq obecneywsa-
€T BLICOKYID TOMHOCTb BOKpYr ceba B
‘natHe” awametpom 30 kM. MoaTomy
COOTBETCTBYIOWAA pacCraHoska noaob-
HbIX NPUEMHWKOB BMEecCTe ¢ 6a30BbiMMK



CTaHUMAMK CeTu MOBUALHOM CBA3M NO3-
BONSAET NOCTPOMTL HANAXEHHYIO CETb TOY-
HbIX u3mepeHwuit. 3apaya obnervaeTcs
Tem, 4T0 6a3oBble CTaHUMKM MOGMNLHOR
CBRA3M YK€ MMEIOT 3alUMLLEHHbIA KOHTER-
Hep AnA obopynoBaHWs, a WX aHTEHHbI
pacnonaratoTcs "4yTk GaAMXe” K cnyTHW-
xaMm. Tyaa xe NoasegeHsl U HasemHele
KaHansl CBA3W, KOTOPLIE WCMONL3YITCH
ons MHGOPMaUMOHHOrO oOMeHa C UeHT-
POM TOYHOrO NO3ULIMOHMPOBAHKNA, OTKYAa
no cetM MOBWNBHOW CBA3W perynapHo
nepeparoTca nonpaeku. Keratm, nopo6-
HbIl NPOEKT YXXKe peanv3osaH KOMNaHuen
MTC B MockoBckoi o6nacTtuv, oAns oxeara
TeppuTOpuK NOAOGHBIMKU yCnyramu noHa-
nobunace opraHmaauuns scero 20 "cneu-
o6vexkToB”.

Ana MOHUTOPWMHra COCTOAHWA COOpPY-
XeHun (Hanpumep, MocToB) paboTty no
onpeneneHnioc MUNAMMETPOBLIX N Cyb-
MWUNNMMETPOBLIX CABUIOB oBecneyveaoT
n npubopel, N mMarematuka. 3pecb uc-
NONL3YIOTCA MHOMOKPaTHBIE OTHOCUTENL-
Hble M3MEpPEeHWs NOKasaHuil yCTaHoBNeH-
HBIX 4aTYWMKOB, 8 HAKONNEHHAA CTATUCTUKA
NOMOraeT C BLICOKOM TOYHOCTLIO BLINUC-
NATh CMELLIEHWE KOHTPOMbHbLIX TOYek 06b-
exTa 1 nepenaearts MX B CHUTYAUMOHHLIA
UEHTP.

Bu3Hec-noteHuMan

Kak n3peCTHO, B HacTORALUEE BPEMS B
Poccun nocTtaenena 3apada koMmepuma-
nm3aumm cuctemsl MNTOHACC, 410 noaeo-
nno 6bl He TONLKO NOOAEPXUBaTL ee
noTeHuwan unM KOMNEHCWPOBATL BNO-
XEHHLIE B HEE MHBECTULMK, HO Y UCMNONb-
30BaTb €€ PECYPC C MakCMManNbLHOM NONB-
301 NS CTpaHbl M HaceneHua. Ha camom
aene MHorve cTpadel, paborawwme ©
GPS, nposensioT GONbWON WHTEPEC K
cucteme MOHACC kak peaepeHoi, KOTO-
pas NO3BONAET CHW3WTb TEXHONOrn4e-
CKYI0 33BUCMMOCTBE OT amMepuKaHCKOW
cucTemel Hasuraumu. Baate xots Bbi Tex
XE HOPBEXCKMX pbibakos.

MoTeHunansHOMy none3cBaTenio ws-
BECTHO MHOXECTBO NpubOpOB-HasuraTo-
POB, KOTOpPLIE MOXHO YBMOETE B NOGOM
3NeKTPOHHOM cynepmapkeTte. [pagpa,
noka ato byaet sce xe GPS, ogHako He-
TPYOHO 3KCTPanonupoBaTb AO0CTUrHYTLIE
ycnexn v Ha MOHACC, nockoneky 6ua-
Hec-noTeHumans 0b6ewnx OenCcTBYIOWMX
CUCTEM MOXOXM.

CepeesHan gobaeka k ycnyre onpege-
NEHNA TOYHLIX KOOPAMHAT HaBWUrauwnoH-
HOTO NPUEMHMKA peanuayeTca nyTem
BBOJA MHTEPAKTMBHOCTH C MNOMOLLLIO f0-
MNONIHMTENLHOrO KaHana nepenaYyn wH-
$opMaLMK 0 ero HaxOXOAEHUN B HYXHOE
MECTO. 3TO OTKpLIBAET HOBLIE CEPBMUC-
Hbleé BO3MOXHOCTM W NOMOraeT caenath
6usHec 6onee adpexkTnaHbiM. [ina 3TN
Uenn nyywe BCEro noaxoast CeTtw mMo-
6UNBHOI CBA3M, YTO C YCNEXOM 1 MCNONL-
3YEeTCA BO BCEM MWpE, Ha4YMHas C MOHWU-
TOpWHra nepepsuMXeHns PasnuYHoOro
TPaHcnopTa, a Takxke nogen (Aetn, uH-
Banuabl, NnepcoHanbHas peknama) v opy-
rMx 06LEeKTOE W 3akaHuYuBas KapTorpa-
duryeckumn 6azamu OaHHBIX WMNM MOHM-
TOPUHIOM Moka3aHuili OaTYMKOB (CucTe-
Mbl Be3aonacHocTi, TenemeauumHa, CO-
CTOsIHME CoopyxeHurn, XKKX, 6aHkomaTsl
W TOprosble aBTOMAaTH, YynpasneHue
AOPOXHBIM ABUXEHMEM).

CerogHa B Mupe chopmuposancs
LUenblii PLIHOYHBIA CermMedHT wuHpopma-
UMOHHBIX W Pa3BnekaTentHeIX YCNyr, OCHO-
BaHHbIX HA ONpeaeneHvn TeKyulero Mec-
TOononoxeHus none3osatens — LBS
(Location Based Services). LBS-ycayru
npegnonaraiT aBToMaTUHeckoe onpene-
NeHWe MecTOnoNOXeHUA MOBUNLHOro
TenedoHa B npegenax 30Hbl OEWCTBUR
COTOBLIX ceTel. BuayanuaaumorHble BO3-
MOXHOCTW COBPEMEHHEIX MOBUNLHLIX
TenedoHOB (B 4aCTHOCTW, CMapT(gOHOB)
no3BoNAlOT oToOpaxaTe Ha 3KPaHe anek-
TPOHHBIE KapThl [OCTATOYHO BLICOKOMO
KadecTea, 4Ttobbl cnone3osats LBS ana
peweHna pa3nuyHbix 6uaHec-3anay, Ha-
Buraumm v paseneyveHunii. Mugopmauua o
MECTOHaxX0XaeHWM aBOHeHTa MOXeT BbiTh
nony4eHa Kak OT CMyTHWUKOBLIX CUCTEM
HaBuraumm, TaKk KU 0T MHPPaACTPYKTYPLI,
cogepxawen cneuuanbHo npegHasHa-
YeHHbLIE ANA 3TUX LUENEW 3NEMEHTHI.

PeweHns Ha Gasze MOHACC/GPS/
GSM/UMTS 6bICTPO CTEHOBATCH 4acTbio
NOBCEOHEBHOM XKN3HN MHOMMX KOMNAHWA,
Ansa aToro TpebyloTcs NUlle COBMELLEH-
HblE TEPMWHANBHBIE YCTPOMCTRA. A Koraa-
Hubyae Hanuune GYHKUMOHANBEHOCTK
GPS/TNOHACC/Galileo cTtanet ofiaaa-
TensHoOW onuueir mwboro “"rapxerta”. B
HacTOALWEE BpEMA YXe Ha4uHaeTcs
BbINYCK 4YMNCETOB pa3paboTku KOMNaHum
Qualcomm, B KOTOPLIX COBMELLEHBI BCE
yKa3aHHbIe CTaHOapThl M KOTOPLIE CTaHyT
OCHOBOW HOBOrO NOKONEHWA MHOrOgYHK-
uMoHanbHbIX abOHEHTCKMX TEPMWHENOB,
KOTOPbIE, OOHAKo, BynyT CAMWKOM MHOrO
3HaTb O MECTOMNONOXEHWMM CBOMX XO3REB.
Benk wvcnonb3osaHue NONYYEHHOI WH-
¢dopmaumm o6 obvekte cnocobHo npu-
obpeTtaTe pasnuuHele OTTeHku. Hannuve y
PYKOBOACTBA TOYHOW wHpOpMaUWUK B
pexvMe peansHoro BpeMeHM O MeCcToHa-
XOXAEHUA NMYHOrO COCTaBa HE HPaBUTCH
HW KNepkam, HU OanbHOGOMWMKAM, HW
MunuuuoHepaM. Ho B COBpeMEHHON au-
HAMUYHOM XKM3HK 372 nHGOpMaLVA CUnb-
Ho BocTpeBoeaHa. M BOT yxe koMNanus
MTC BBIBOOMT HA PEIHOK YCNyry, C NOMO-
LB KOTOPOWM MOXHO OTCNEXWBATL NEpe-
NBMXeHWA “"MOBuUNbHbIX" COTPYOHWKOB B
pexume oH-nanH. MNpeanonaraeTtcs, 410
cepeuc Bynet eocTpeboBaH NOrMCTUYEC-
KUMKW, TPaHCNOPTHLIMKU KOMNAHWAMM,
cnyxbamu Takcu, NPeanpuaTUAMKA pPO3-
HWYHOIA M ONTOBOI TOProBnK, NErkoi NpPo-
MBILLNEHHOCTW, CTPOMTENLHLIMI OpraHm-
3aumamK, HaHkamu, CTPaxoBLIMK KOMNa-
HUSIMMA,

Mo nporHo3am cneunanucTos, UMEeHHO
PbIHOK CRYTHWKOBOM HABWMrauuu craHeTt
OOHUM W3 CamblX NEPCNEKTUEHLIX B 6K-
xanwwe pecAte net. [la MU CTOMMOCTbL
TenedOHOB CO BCTPOEHHBIM MOZYyNEM
HaBUrauum HEYKNOHHO cHuxaetca. o
AaHHbiM Komnanuw ABl Research, k 20101
noxopae! ot LBS Bo BCcem mupe obewatoT
cocrasute 3,6 Mnpg nonn.

B wwpokom sHeppenwn ycnyr LBS
3aMHTEepeCcoBaHo W rocynapcTeo (Hanpu-
Mep, onepaTtuBHeie Cnyx6bl), 1 camu abo-
HEHTL! MOBKUNBLHOK CBA3W, W COTOBLIE One-
patopbl, KOTOPLIE C NOMOLLLKD NEPCOoHU-
duuuposaHHeix LBS cmoryt ocyuwiects-
NATb MOHUTOPWUHI CETW, MOBLICUTE Kaye-
CTBO YCAYr WU NOAYYUTbL KOHKYPEHTHbIE
npenmyLlecTea.

Mo mMHeHWIO cneuranvucTos, nepcnek-
TuBa NpumMeHeHun LBS B cotoseix ceTax —

3TO W Pa3BAeYEeHnA, 1 MOHUTOPWHT AeTen
unu 6oNbHBIX NIDAEN, M UeneBoin mapke-
TuHr. MocnegHee 03Hadaert, YTo aboHeHT,
npoesxawwmii Mumo maraswHa (6apa,
pecTopaHa, KOHUEepPTHOro 3ana) nony4aer
aBToMaTuyecku cooblieHve 0 TOM, 4TO
TaM NPOMCXOOST WHTEPECHble ANA Hero
cobbitka. OxunaaeTcsa, 4TO UMEHHO KOM-
MepyYeckoe MNpenocTaBNeHne KOHTEKC-
THOI uHpopmaumn 06 okpyxaowmx 06s-
ekTax (MAn, N0 HAay4YHOMY, TapreTMpoBaH-
HOI peknambl) CTaHeT OCHOBOW 3TOro
pbiHKE.

MNpoTueHuku TexHonorun LBS zase-
NAKT: NOAObHEIE YCAYTW HAPYLWAIOT Takne
npasa 4enoBeka, Kak HeBMeLWaTenscTeo B
ero NNYHYI0 XW3Hb. PelleHueM naHHOW
opuanyeckor npobnemsl ABNRETCA OpuU-
uuansHoe cornacue aboHeHTa Ha Npeno-
cTaBnenue nHdopmaumn 0 ero MecToHa-
XOXOAEHWN TRETENM NULIaM.

Mo pesynstatam HegasHo ony6nwko-
BAHHOIQ WCCNeAoBaHWA, NPOBEOEHHOro
komnaHuen Navteqg, 6onee 60 % onpo-
LWEHHBIX NONb30BaTenein MobunbHLIX YyCT-
PONCTE 3aWHTEPECcOBaHbl B MHOTOMYHK-
LUMOHANLHOMW HaBUrauMoOHKOR cucTeme,
KOTOpas OAWHakoBO xopowo pabortaer
KaK B MALIWHE, TaK 1 BO BPEMA Nepeasu-
XEeHWA Newkom. BoT 4To HyxHo notpetn-
TEND OT WAeaNEHOW HABUIMauWMOHHOW CUC-
TeMbl:

— uHdopmauna 06 obwecTeeHHOM
TpaHcnopTe;

— ONTUMM3UPOBAHHAA CUCTeMa pac-
4eTa mMaplupyTa, OCHOBaHHas Ha nepe-
[ABVXKEHWM M0 NELEXOAHLIM MapLLpYTaM;

— OTOOpaxeHe OpPUEHTUPOB (NamsT-
HUKY, kade, CTPOeHWR);

— HaBWrauma B TaKMx MECTAX, Kak Top-
rOBbi€ UEHTPbL! M 23p0N0PThI.

Kommepueckan akcnnyaraums

B 2010 r. B Poccuu HaunHaeT paborty
denepanbHblil KOMMEPYECKUIA ONepaTop
no NPefocTaBNeHKUIo YCnyr CNyTHWKOBO-
ro NO3MUMOHMPOBaHua "HaBuraumoHHo-
UHPOPMALMOHHBIE cucTemsl” (HUC),
ONs CO3AaHWs KOTODOro BbiAENEeHO 40
4 mnpg py6. Kpome cpepcts ADK "Cuc-
Tema” (oHa enageet 51% akumn HUC) n
Poccuinckoro HUW npubGopocTpoenua
(49 %) npepnonaraeTca nNpueneds kKpe-
onT  BeewakoHombaHka. Ha paHHein
MOMEHT KOmMnawma nogana B GaHk ase
339BKW Ha peanu3aumnio NPOEKTOR No pas-
pabotke UMGPPOBLIX KAPT W CO3OaHMIO
NPoOW3BOACTBA YWUNCETOB U abOHEHTCKUX
TepMuHanoe Ha ocHose [TIOHACC.
MpeanonaraerTcs, 4TO NEepPBbIMK 3aKa3uu-
KaMu CTaHyT TPaHCnopTHLIE BEAOMCTBA,
MBAO n MHC.

JaneHeiwme nnaHbl KOMNaHuK 3aknio-
4YaOTCA B PAsBUTUK TEXHUYECKon Gasel v
nporpamMmHOro oGecneyeHns Ana KoHeu-
HbIX nons3osartenein. K 2013 r. komnaHua
x04eT NpobuTeCA B NATEPKY MWPOBLIX
NUOEpPOB pbiHKA U PacnNpPoOCTPaHWUTb CBOW
ycnyru B ctpansl BPUK (Bpaswnus,
Poccus, Mhpua, Kutaid) u Appuku. Ocra-
€TCA NoXenartb el 1 BCeM ApYyrum "kom-
MEepuuanusartopam Hasuraumu” rnobans-
HbIX yCNexos!

A 2 mapta 2010 . ¢ BaiikoHypa 3any-
WeHsb! ewe Tpm cnyTHuka MOHACC-M.

Penaxtop — E. kaprayxos
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PAOWMO N2 4, 2010

U3 mupa paguonpuema...(xotute —
BepbTe, XOTUTE — NPOBEPETE...)

BENTMKOBPUTAHWUSA (HenoaHanHoe —
CTPaHULL UICTOPUK).

B 1929 r. Ha BonHe 75 M Bbina npuHATa
HeobbivHaA pagwonepefava. Hekro,
Hazsaswwuincs "HNKOMO™ u npeacrasuve-
WWIACR NOCNaHHWKOM  WMHOMNNAHEeTHOW
UMBUNN3AUMK, HA pa3HbiX A3bIKax No Aga
Yaca 4MTan MemopaHayM, HasblBaembii
cenyac "TMocnanmem KOH". MNepepava
Benack Bcero oawe AeHs. 06 arom wac-
TU4YHO ynNoMmWHanNoOCe B kHWre bBpaga
Craiirepa "BcTpedn € dyxaeiv” (1977 1) n
nepegavYe COBETCKOro TeneBnaeHns
"HNO: HeobvABNEHHLIM BUanT" B 1990 r
WnTtepecHo, 410 nopgobHas cuTyaums no-
eTOpunacek 27 Hosbpa 1977 r. oro-3anaa-
Hee JloHaoHa. Ha TeppuTtopuu, npeacTae-
nawwen cobon kpyr auametTpom 120 km,
NPoOM30WN0 HapyleHWne TeneBeLjaHus.
M3obpaxeHwe C 3KpPaHOB wcYesno, u
HEW3BECTHLIA rONOC CKasan, 4To OH Npea-
CTaBMTENb BHE3EMHOW UMBUAM3ALMA, 4TO
3eMHaa LMBMNM3aUMs UOET NO HEBEPHOMY
nyTH, 3eMNAHamM HE0BXOAMMO YHUHTOXNTE
BCE OpyAws 3na, BpeMeHW OJ1A 3TOro 0c-
TanocbL O4YeHb Mano, v ecnu NKOu He
npeanpyumMyT HeOBX0AMMBIX OEACTBIA, M
npuaeTcs NOKUHYTL Npeaens: ManakTmkn.

Paccneposaswwe 310 geno cneuwa-
NUCTbl NOHOOHCKOrO TEeNeBuaeHus yT-
BEPXOanu, 470, BooOWeE roeops, He
NPeacTasnsoT, Kakue WYTHUKW MOrau Bbi
0Ka3aTbCA CNOCOGHBIMKM Ero peannso-
Bate. [lna nopo6Hoi akuwu Tpebyetcs
O4eHb rPOMO3OKanA U A0OPOrOCTOALWAR
annapartypa.

Mudopmaumsa 06 vHunaeHTe Beina ne-
penana paguocTaHuwen “Tonoc Amepukn”
1 coseTckumM pagwo 28 Hosbpr 1977 r B
BevepHein "MexayHapoaHon naHopame”.
Yka3elBanoce. 4T0 B8 CBA3W C NOAOGHBIM
VHUWOEHTOM NPeacTaBuTeNb aHrnincKom
nonvuMK 3aBepun cnylwiaTtenem, 1o "MHo-
NNaHeTsaHWH" CKOpO NpeacTaHeT nepen
3EMNAHAMW HA CKambe MOACYAMMBIX.
OaHako 37K 3aBEpeHVs Tak U OCTANUCH
NYCTbIM 3BYKOM. .

Mo marepuanam
http://www.lookatme.ru/flows, tehnologii/
posts/18211-poslanie-kon

WEB-NPUEMHUWUKW. Xenatowwe sup-
TYaneHO "NMOKpYyTUTL" U peansHO nocny-
wate nobutensckumin KB-YKB adup ¢
nomouib0 web-paanonpuemMHUKos, pac-
NONOXEHHLIX B PasHbIX yronkax mupa,
MOryT cpaenave 3to Gnarogaps canty
<http://onlinereceivers.net>. Boamox-
HOCTb BKNIOYEHWA NDWEMHUKOB M yrpaB-
NeHWA UMK OTKPLIBAETCA NOCNE NPOCTeR-
wen (1 6ecnnaTHoM) NPouenypsL! PerucT-
Paunm Ha 3TOM Xe caiTe.

HWKONA TECNA BbiNl Bbl AOBO-
NEH... Moxanyi, 3T0T paguonpuemHuk
Bnedatnun 6ei camoro Hukony Tecny —
reHWs 3NeKTPUYEeCTBa NPOLWINOro cTone-
Ths. C NOMOLLBLIO HEro Bam He ypacTcs

nocnyware NOGUMYI0 paanOCTaHUMIO, HO
3aT0 Bbl CMOXETe y3HaTb, Kak 3By4ar..
BNEKTPOMArHUTHLIE NOoMexn. YCTPOWCTBO
HeobX0AMMO NOAKNIYUTE K OBbINHOMY
ayanmosxony noboi 3ByKOBOCNPOM3BOAOSA-
wei annapatypsl — v Npubop cpaszy xe
HaYHET WM3BNEKaTbk TAWHCTBEHHbIE 3BYKW
13 NOGLIX 3NEKTPOMArHUTHBIX WCTOYHK-
kOB, Byab TO paspsf MONHWA B HECKO/Ib-
KUX KWNOMETpax OT Bawero nomMa wunu
pabora MWUKDOBONHOBOW NeYn y Bac Ha

KyxHe. 3ByKW. KOTCpbiE BblAaeT npubop,
MOXHO ONUCate Kak TAWHCTBEHHLIE U
nyralwwue: BnevYatnuTeNnbHbie Nioau
MOryT A@Xe PelWuThb, 4TO C HUMMW FOBOPAT
npueMaeHns. YCTpoOWCTBO cAenado
6onblioin noboesio kK Hacneawio H. Tecnsi,
nO3TOMY OHO Tak W Ha3wiBaeTca — "Tesla
Spint Radio”. NMepeBeCT 3TO MOXHO Kak
"Pagwo [lyxa Tecnsl” — oTnMyHOE Ha3sa-
HWe 4N\ mobutenen "HayyHon MucTukn”!

Ilo marepwanam http: '/
www. 3dnews.ru/news, radio_duhov_tesli
kak_zvuchat_elektromagnitnie_pomehi

NWBUTENAM 3KCNEPMMEHTOB
(nosum “papuonpueer ¢ Toro ceera’)...

"MpueeT ¢ Toro ceeta” B paawnoacpupe:
camoobmaH wnmM peansbHocTs? Monpo-
608aTb 3TO BLIACHUTL NOMOXET 3KCNEPU-
MEHT, KOTOPbIA B COCTOSAHWWA MpPOBECTU
noboit yenosek. [ns 3TOro AOCTaTOMHO
00biMHOM  MarHnTonsl ¢ amanasoHamu
CB/YKB (AM/FM) 1 BO3MOXHOCTBIO 3311~
cn advpa Ha ayauoKacceThl UNW COOTBET-
CTBYIOWMIA NPUEMHUK W KACCeTHbIM Mar-
HUTOdOH. Kpome Toro, notpebytoTcsa
TONOBHLIE TENEdOHbl — C WX NOMOLYBIO
npouwie 06HApYXUTb BNEKTPOHHBIE FOno-
ca. YCTaHoBWTE HOBYIO KaCCeTy, BKYaIl-
TE NPUEMHUK W ULIMTE HEe3aH\TLIE YacTo-
Tel. HyxXHO HaiTh NPOMEXYTOK mexay
ABYMSI COCEAHUMW PAANOCTAHUMAMK, roe
HETKO CrblWaTtes atMocdepHble NoMexw,
HO HeT pagmocTaHuuii. 3atem nocrapam-
TeCb paccnabutecs, HaxmMuTe Ha KHOMKY

3anuUcK U NONPOCKUTE TEX, KTO YLWEn B Apy-
rovt MUp, NOroBOpuUTE C Bamu. He neirai-
Teck YyCnblliaTe INEeKTPOHHbIE ronoca,
noka saw MarHMTOoOH BKMIOYEH Ha 3a-
nMcb, Bbl WX He ycnelwute. Yepes
3...5 MuH OCTAHOBUTE 3anNWCb WU NEPeMo-
TanTe NAEHKY K Ha4any.

Mpn BOCNpoOM3BEOEHUN HA4YvHaWTE C
YPOBHSA rPOMKOCTK, COCTABNAIOWEro Npu-
mepHo 20 % OT makcumaneHoOro. 3artem
HauWHanTe perynMpoBats FPOMKOCTb A0
Hanbonee komdopTHoro ypoensa. Cocpe-
[OTOYLTECH HA 3BYKaxX NOMEX, MPUBLIKAIA-
T€ K HUM, 4T0OLI ObITE B COCTORHMKA OTNW-
YWUTb TOT MOMEHT, KOrga OAHOPOAHOCTL UX
aey4aHua ByneT x0T Bbl cnerka Hapyiwe-
Ha. 3pecb HYXHO GbiTb BHMMATENbHBLIM.
MNpu NEpPBOM NPOCNYLWMBAHWUW OTMETLTE C
NOMOLLBIO CHETHMKE MNNEHKK, HA KAKOM
y4acTKe 3anvcu NPOSBUNOCE HEYTO He-
o6biyHOe. MMpy NOBTOPHOM NpOCNyLIWBa-
HUW BHUMATENbHO W3y4YanTe Kaxablid
Takoi NoOMeyeHHbIN y4acTok. Teneps Bep-
HUTE NNEHKY K HAYany 1 NpoAenanTe To xe
camoe 3aHoB0, 0b6pawias ocoboe BHUMA-
HWE HAa cambie 'Mo4o3pUTENbHLIE” MecTa
1 BeIMCKMBAA HOBbIE. W TYT Bl 0BHapyXK-
TE CTPaHHYIO Belb. Yem Yalle esl Npocny-
LWwMBaeTe OaHY U Ty e nnexky, Tem 6onee
4EeTKO CNLIWATCA BCE HEMOHATHBIE Yy4a-
CTKM, OHM kak 6bl "NPORBNAKTCA".
EctecteenHo, noachbHble aKCNEpPUMEHTEI
TpebyloT onpeneneHHon HACTORYWBOCTK
v faxe cMenocT... XXenaem yagaqu!

Mo marepwanars hitp: //
www. yoki.ru/ anomalous/21-12-2009,/
81757-radioprivet-0

CONHEYHBLIA NYNIbC B PUTMAX
NAAHETBI. B 20-x rogax 6uinm npose-
OeHbl WHTEpPecHble HabnwgeHus, o
pe3ynsTatax KOTOPbIX OOKNa0b6IBANOCE B
3kcnnyataunorHom otaene Hapkomarta
nouT v Tenerpadoe v B JnekTpoTex-
HU4eckom oTaene Hapkomata nyrein
coobuieHns. B TeyeHue AnUTENnbHOro
BpEMEHW Habnopanucs CnNOHTaAHHBIE
Hapywexns B pabote annapatos 3nek-
Tpuyeckown cesaun. lMNonyyaemele craTtu-
CTWUYECKWEe AOaHHbLIE CONOCTABASAMCE C
ACTPOGUINYECKUMI 1 re0dU3NYECKUMK
HabnioaeHuamu. Okaszanocs, 4TO Hagesx-
HOCTe QYHKUWMOHWPOBaHWA Tenerpad-
HbIX CPEeACTE COOBLIEeHNA M Opyrux anek-
TPONpBOpOB HenocpeacTBEHHbIM 06-
Pasom 3aBMCHT OT COCTORHWA OKPYXak-
Wen BHEeWHen Cpenb!, CUCTEeMATUYECKN
BO3MYLLABMOro KOCMUYEeCKUMK ¢akTo-
pamm

ABTOPOM 3TWx wvccnepoBaHWit Gbin
MONOAoNA, ABAOUATUBOCBLMUITETHMIA yue-
Hbll Anekcamop Yuxesckuin. Mouemy-To
C HUM He noxenanu Toraa NPoanUTh
KOHTPakT 0 pabote B Buoduamyeckom
WHCTUTYTe AKademun Hayk. OfHako npu-
BNEKAWU K aKTMBHOMY HayyHOMy coTpya-
Hu4ecTey B lNpakTuyeckoit 300ncuxono-
rudeckoin  nabopatopuu  MnaeHaykn
Hapkomnpoca, sosrnaensemoit nasect-
HbIM - ApeccupoBlUMKOM Brnagwmupom
Oypoeem. ..

1 No marepuanam hitp:,/
www.ﬂameradio.comﬁareﬂw?/m

Marepuan noarorosun M Muxainos



Pa3ssutue umdpoBbiX BUAeo3anmcu
n suaeokamep ¢pupmol SONY

dopmar DV u Bugeokamepbl miniDV cepuu PC

10. NETPOMABJIOBCKWUMU, r. Taranpor

cepeauHel 90-x roflos passUTue Tex-

HUMKW UMbpPOBOA BWOEO3ANWCK CTano
HACTONBKO CTPEMWUTENBHBIM, YTO HOBbLIE
umdposble dopmatel NPpodeccnoHansHo-
ro v BLITOBOro HasHa4eHWA NOABNANUCH
YyTb N HE exerogHo. MnasHeiMW paspa-
BoTumkamMu Buinu Bee Te xe pupmbl SONY,
PANASONIC, JVC. Takxe B cepegwHe
90-x rofos WMPOKOE PacnpoCTPaHEHNE B
TENEKOMMNAaHWAX, B TOM 4ucne u B Poccun,
nonyswna annaparypa ¢opmara DVCAM
CTaHAAPTHOW 4eTKoCTW, pa3paboTtaHHas
SONY, a yxe 8 1997 r. dmpma BeINyCTUNA
NEPBBIA B MUPE NPOQECCUOHANbHBIN KaMm-
KOpAEep BbICOKOW 4etkoctu HDW-700
(puc. 10) popmata HDCAM.

B 2003 r. SONY aHoHcwpoBana anna-
paTypy ONTU4ECKOW BUOE033anucu cepum
XDCAM npodeCCcHOHanbHOro HasHavYeHua
¢ "CHMHUM" NA3EPOM Ha ANCKUW, HAa3BaHHbIe
UMPPOBLIMKM NPOdECCUOHANBHBIMKU ANC-
kamn — Sony Professional Digital Disk
(PDD). Bbinu BbinyLwWEeHB ANCKW ANS OOHO-

rum SONY — Technology Milestone),
npeacTaenedHelx nocne 2000 ropa,
dvpMa OTHOCUT crneaywuwme mMmogenu:
DCR-IP7 (2001 r.), DCR-DVD201 (2004 r)),
HDR-FX1, HDR-HC1, HDR-UX1, HDR-SR1
[11.

Caman maneHbkas BuMaeoKkamepa, uc-
NONb3YIOLWAas MarHuTHylo nenty, DCR-IP7
(puc. 15) pabotaet B ¢popmate microMV.
Kaccetsl atoro ¢dopmarta (puc. 16) Ha
70 % meHble kacceT miniDV. B H1x npn-

puia TR, TRV, HC n
Op., NPpAYEeM YUCRO
BbINYLIEHHbLIX MOAe-
nerM 1 MUCNONHEHWA
WCYNCNABTCA COTHA-
mu. B 1999 r. nosien-
NUCb MNEepBLie Moae-
M yHWBEPCAaNbHLIX
engeorkamep dop-
mata Digital 8, pabo-
TAOWMX HA 0BLIYHBIX
BMaeokacceTax
Video HI8. 3anuce B
Hux obecnedyusaer- |
CA NO anropuiMam,
NPUHATBIM B pOopMa-
Te DV, HO € ncnone-
30BAHWEM MEXAHWNI-
ma B800, ananormny-
HOrM0 paccMoTpeH-

HOMY paHee B Xyp-

Hane mexaHuamy B |
[6]. Bupeokamepsi

T e—

Puc. 10|

KPaTHOM W MHOrOKpaTHOR
(puc. 11}, KOHCTPYKTUEHO BLINOAHEHHLIE B
NbINE3ALLMTHLIX KapTpuaxax. Mx eMkocTe —
23,3 I'b, ckopocTs 3anucu — 9 M6éut/c,
CKOPOCTb YTeHUs — 11 MBUT/C B pexume
CLV (c noCTOSHHOM CKOPOCTLIO 3anvcK u
CHUTLIBAHWUA). OOHUMK 13 NEPBLIX "ONTU-
YeCknx" kamkoppepoe 6OwblAn mMogenw
PDW-510 (puc. 12), PDW-530.

B 2005 r. SONY npeacraevna kOMNakT-
HYI0 BUaeOkamepy BEICOKOW HETKOCTK Npo-
deccuoHansHoro HasHasedna HVR-Z1
(pyuc. 13) Ha kaccetax miniDV B dopma-
Tax HDV, DV, DVCAM. B kamepe npumMeHeH
TPEXMATPUYHEIN CBETOYYBCTBUTENLHLIN
natamk (3x1,12 Mnkc) © auvaroHansio
(1/3)". B 2006 r. nossunace nuHeika obo-
pypoeaHua ana pabortsl ¢ anckamu PDD,
NpeaHasHavYeHHas ons 3anvcu CurHanos
TENEBMAEHWA BLICOKOW 4eTKOCTW, B TOM
yncne euaeokameps PDW-F330 (puc. 14),
F350

B knacce BeITOBEIX BUOEOKAMED, KPO-
me miniDV cepyn PC, SONY, koHeuyHo,
BbINyCKana v mMOoAenn B WCNONHEHUW
HANDYCAM, DIGITAL HANDYCAM ce-

» =L Oxonvanme.
 Havano cm. 8 "Paguo”, 2010, Ne 3

3anucy |

Digital 8 MOryT BOCNPOM3BOANTEL 1 AHANO0-
roBbie 3anvcw B dopmarax Video 8, HIB.
Wa mopenein ¢ Takum MexaHu3mMom, nony-
YMBLIMX pacnpocTpaHeHue B Poccuu,
moxHO otmetute DCR-TRV-103E, 110E,
410E, 510E (1999—2002 rr.).

K "3Hakoeeim” mogenam OBITOBBIX
UMppOoBLIX BUAEOKaMep (N0 TEPMUHONO-

iy

s [« ——
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NNeKTe MMEETCA Nporpamma AN\ Henw-
HEeMHOro MoOHTaxa Ha komneioTepe. Kak
onums k Buaeokamepe npennoxeH Gnok
BTA-NW1 aucTtaHuWoHHOro nocrtyna B
NHTepHer 6e3 komneioTepa (4epes
Bluetooth).

Mepsan GuiTosas supeokamepa DCR-
DVD201 (puc. 17) c avckamu DVD-R/RW
nwvametpom 8 cm obecneyuBaeT 3anuce B
Tevenue 20, 30 unn 60 MuH B 3aBUCHMMO-
CTn OT ckopocTH umdposoro Notoka. Cee-
TOYYBCTBUTENLHLIN AATYMK — MaT-

puua Ha N3C ¢ araroHansio (1/3)"
n paspewenvem 1,07 Mnkc. Ka-
MepOoii MOXHO BECTH (POTOCHEMKY
B ¢opmare JPEG c paspeweHnem
1152864 v BupeoCcLeMKY C pas-
pewenunem 640x480 MNpumeHeH
10-kpatHeiit 06beKTVB C QOKYCHbI-
Mu paccToaHuamn 3,2...32 MM,
OTHOCWTENBHOE OTBepcTue F —
1,8...2,3. Paamepwl Buaeokame-
pol — 50x83x136 mm, macca —
500 r ¢ akkymynaTopom NP-FMS0.

B koHue 2004 r. SONY npencTa-
BWUNA NEPBYI0 BUOEOKaMEpy CTaH-
napra HDV — HDR-FX1 (pwe. 18),
obecne4vBaloLLy0 3anuck CUrHa-
noe Beicokon Yetkoctu (1080i) Ha
Bupeoxaccetsl miniDV. B aTown
nonynpodeccuoHaneHon BUAEOD-

mMeHeHa nedTa wupuHon 3,8 mMm. B
kaccete SONY MGR-608T nomeLueH

21 M MarHUTHOW NeHTbl TOMLWMHOW |

5.3 MKM C METannM4ecKuM MOKpbI-
Tuem, 4To obecnevunBaeT oaMH 4ac
zanucu.  CBeTOMYBCTBUTENBHBIM
0aTYMKOM B BUOEOKAMEpPE CyXuT
marpuua Ha N3C ¢ awnarodansio
(1/6)" v paapewennem 680 000 nkc
O6vektue — 10-kpaTHbi. YcTa-
HOBNeH oTkwgHoi XK awucnnei c
AvaroHansio (2,5)" u paspelueHmem
210 000 nkc. Pasmeps! kamepst —
47x103%80 mm, macca — 370 r. Ona
06paboTkn BUAEOCUTHANOE UCMONb-
3oeaHa komnpeccua MPEG-2 npu
ckopoctn  umdpoBOoro  notoka
12 MBuT/Cc, ONA 3BYKOBLIX CWUrHa-
noe — MPEG-1, Layer2. dyHkuuo-
HaneHo BuAEOKamMepa OPWUEHTUPO-
BaHa Ha COBMECTHYIO paboTy C KOM-
neloTepaMmn 1 cetblo MHTEepHer.
MmewTca  weTepdencel  USB,
IEEE1394 (DV), Bluetooth co ckopo-
cTei0 724 KBuT/C Ha paccTosHuu 0o
10 M (nepepasa Ha Hacrtore
2,4 MTu). Boamoxen dotopexum ¢
kapramu Memory Stick. B kom-

— KaMepe CBeTOYYBCTBUTENbHLIM
[aTYNKOM CAYKUT TPEXMATPUYHBIN
M3C (1.12 Mnkc kaxaan) c anaro-
Hanamu (1/3)", 410 obBecneuynno
paspewexne 1440x1080. B Heit
npumeHeH 12-kpatHell Bapwo-
obvektue ¢ ontukon Carl Zeiss,
oTHOCUTENBHOE OTBepcTue F —
1,6..2,8 (soamoxHa pabota B
| ¢opmare 16:9). Ckopocts undpo-
| BOro notoka € Komnpeccuein
| MPEG-2 8 cranpapte HDV —
| 25 Méwurt/c, so3amoxHa pabora B
[- craHpapte DV. Pasmepbl Buaen-

kamepsl — 365x181x151 MM, macca —
2 kr. 3ta Mopgens nocnyxuna npoToTu-
NOM YNOMAHYTOM Bbilue NPOGEeCCUoHan.-
How euaeokamepsl HVR-Z1

23 mions 20051 B loHkowre SONY
aHOHCMpOBana Nepeylo CepuiiHYo BbITo-
Byl0 BWAEOKamepy BbICOKOW HeTKOCTH
HDR-HC1 (pwc. 19) co cBeTo4yBCTBWU-
TenbHBIM AaTHUKOM Ha MaTPULUE CTPYKTYPbI
KMOMN (CMOS sensor) ¢ AwWaroHanst
(1/3)". Ona copepxut 2969 000 3nemer-
ToB, U3 HUx addektnervie — 2073 000
anemenTos npu ¢oTockemke v 1983 000
npu eupeockemke (hopmat kagpa 16:9).
B supeokamepe npumeHeH 10-kpaTHbii
obwekTue Carl Zeiss Vario-Sonnar T, mu-
HMMAanNbLHanA CBETOYYBCTBUTENBHOCTE —
7 nk (6ea wHPpakpacHOW NOACBETKW).
MmeeTca onTuyeckas cuctema crabunm-
3aumm naobpaxerHus Super Steady Shot.
WK pucnneir — ¢ gwaroHansio (2.7)7 v
dopmartom kagpa 16:9 (123 000 nkc)
CHabxeHa cnoToM [O08 KapT namaTtu
Memory Stick Duo.

11 mas 2006 r. komnaunu SONY u
MATSUSHITA (PANASONIC) ofbasunin o
co3naHuu Hosoro opmarta suaeo3anucu
BbicOKOK 4eTkocTu AVCHD w o xenadum
COBMECTHO npopsurate 3107 Gopmat Ha
PLIHOK NOTPEBUTENLCKOW 3INEKTPOHUKW.
dopmat BazpyeTca Ha KoMnpeccuu, on-
pepensemon ctavpaptom MPEG-4/H 264,
W NpefHa3Hayed onA undpoBbiX EMAEOKa-
mep TBY dopmatoe 10801 (4epeccTpod-
Has pa3eeptea) u 720p (nporpeccuesan
passepTka). MpeaycMOTPEeHbl HECKONbKO
kateropvin kasectea mnaobpaxeHws (no
paspeweaHuiy): 1920<1080, 1440x1080,
1280x720, 720x576, 720x480 dopmar
paanoxenns — 4:2:0, 4acTOTbl AUCKPSTU-
3aumMm — 74,25; 55,75, 13,5 Mlu npwm
BOCBMWPA3PAOHOM KBAHTOBAHUW. 3BYK —
natukananeHan cuctema Dolby Digital 5.1
(ckopocTe undposoro notoka — 64..
640 kbut/Cc) vnu cemmkanansHas WMKM

rrives.

Puc. 21

-

(1,5 MBut/c). OBuias ckopocTe
uMPpoBOTO noToka no
18 MBut,c 1 bonee. MNpeny-
CMOTPEHa 3anuck CurHanos
TENeBuaeHns cTaHaapTHOn
4yeTkocTn B popmate MPEG-2.
Hocutensmu B annapartype
MOryT ObiTe OnNTUYECKHE u
XECTKWE ANCKW, KACCETH! W Kap-
Tbl NaMATH

Mepsble cepuitHeie BUOEOKA-
mepel AVCHD SONY ewinyctina
yXe netom n ocenbto 2006 r. 3to
6bin HDR-UX1 (puc. 20) ans
3anucu Ha DVD pmamerpom
8 cmn HDR-SR1 (puc. 21) ang
3anUCK Ha XEecTKuil anck obne-
mom 30 FB. OcHoeHble TexHM-

HECKWe XapakTepucTukmn Buaeo-



KaMep NpaKTMYecKn oOMHakosbl. B Hux
ApUMEHEHB! yxXe ynomsHyTelie 10-kparHbie
obvekTuebl Vario-Sonnar T. CeeTovysCT-
gUTENbHBIe MaTpulsl cTpykTypst KMOM ©
pvaroHansio (1/3)" obecnednsaiot adpdex-
TueHoe paspeweHve 1,43 Mnkc (popmar
akpaHa 16:9) unm 1,08 Mnkc (4:3) npu
suaneockemke 1 bonee 4 Mnkc npw oTo-
ChEMKeE (3annch Ha KapTel NamAT Memory
Stick Duo). Pasmepel mopenn HDR-SR1 —
78x84x165 mm, macca — 720 r. B pexume
MakcumManbHOro kadectea obecneymea-
erca 4 4 3anucu. Bocnponzeeaerve avc-
KOB, 3anucanHeix Ha HDR-UX1, B03MOXHO
Ha npourpeisatensx SONY BLU-RAY u
wrpoebix npuctaekax Play Station 3, a

Carl Zeiss & Vario-Tessar (c nepexnioye-
Huem pexumoe 16:9 un 4:3). Unudposoe
yBenu4eHne BO3MOxHO o0 x2000. Mar-
puua Ha N3C — Advanced HD HAD CCD
(1,07 Mnkc). MNpumeHeHa onNTUYECKas
cuctema crabunuzaumm mnaobpaxeHus
Super Steady Shot. BoamoxeH pexum
chemki B nonHoi temHoTe Super Night
Shot Plus. CercopHbuiii XK pucnnei (16:9)
umMeeT guarosans (2,7)". Mutepdencer —
USB2.0, iLINK (IEEE1394). Cuctema nuta-
Hus STAMINA cnoco6Ha obecneuuTs
pabory 6es 3apankv akkymynatopa ao 10 4
35 MuH.

HDR-HC7E (puc. 23) — supeokamepa
knacca High definition HANDYCAM Bkbi-
COKOro paspewenus dopmarta HDV

1080i ¢ nepekmoYeHneM PexXnmMoB
HDV u DV. UmeeT 10-kpaTtHbI 06b-
extmne Vario-Sonnar T. Matpuua
Clear Vid CMOS ofecneuvBaet
paspelexne 2,3 Mnkc npy Bupeo-
cremke n 6 Mnkc npu poToCkEMKE.
Mcnone3oeaHel ONTUYECKAA CUCTE-
Ma crabunuzaumm naobpaxeHus
Super Steady Shot n ceHcopHbi XK
aucnnen ¢ awarodansio (2.7)".
Wutepdericel — HDMI, iLINK
(IEEE1394, exog v seixog), USB2.0
| | (Full-speed). Cucrema STAMINA

| obecnewnsaer oo 6 4 25 mux pabo-
Tol 6e3 3apagku akkymynatopa. B
KOMMAEKT NOCTaBKW BXOAST kabene

| ILINK u nporpammuoe obecnede-
| HWe On\ penakTmpoBaHia 3anucen s
| ¢dopmare HDV.

| HDR-SR8E (puc. 24) — suneo-
| xamepa knacca AVCHD HDD HAN-
DYCAM dopmara 1080i ¢ 3anuceio
| Ha xectkuid amck obwemom 100 MG
(no 38 4 eupeocurnana TBY). Mpw-
| meHeH 10-kpatHuid obBvextme Vario
| Sonnar T. CBETOYYBCTBUTENBHAR MaT-
| pyua cTpykTypel KMON obecneunsa-
| 8T BWOEOCHEMKY C paspelueHvem
4,3 Mnkc (pexvm "ABOMHON™ Chemkun
Dual Rec) v dorocremky ¢ pazpe-
wexuem 6,1 Mnkc. 3anvce 3syka — B

1080i ¢ 3anMChLD Ha KapTel NaMATH
Memory Stick go 2 4 55 muH (Ha kapTy
emMkocTbio 8 B). Mpumeren 10-kpaTHbIiA
obvexTue Vario Sonnar T. Matpuua —
Clear Vid CMOS (4,3 Mnkc npw BuOEo-
cbemke, 6,1 Mnkc npu GOTOCHEMKE).
CencopHeiid KK gucnneid, 3anvcb 3BYyKa,
nHTepdeircsl Te Xe, 4TO U y NpeabIayLIen
mopenu. Cucrema STAMINA o6ecneun-
saet paboTy no 6 4 10 muH (6e3 XK anc-
nnes).

B 3akmoueHue cnenyer OCTaHOBUTLCH
Ha HEKOTOPbix NPOBNemMHbIX MOMEHTax,
CBA3aHHLIX C MNpUMEHEeHWeM OBITOBbIX
Buneoxamep. Kak npaesuno, wx Bnagensub
XOTAT UMETL BO3MOXHOCTE XPaHEHMA CHA-
ThIX MATEPWASOB B TEHEHMe A0BOMNLHO ANu-
TensHOro spemern. OpHako ctone GypHas
cmeHa popMaToB, NOKONEHUA annapaTtyps!
W HOCUTENen 3anucu, Npomucxoisuias B
nocnenHve rofsl, 3ToOMy He cnocoboTeyer.
Hawbonee AOCTYMNHBIMW HOCUTENAMW ANA
XpaHeHmua “cemMenHbiXx” BWAE0apX1BOB
MHOrue roasl 6uinm BuaeokacceTs VHS, HO
npumepHo ¢ 2006 r. BupeomMarHnTogOHbI
VHS cranm cHumate ¢ npou3soactea. B
2008 r. KpynHbIEe TOProBbie CeTH B Poccuun
npegnarann TONbKO KOMBWHWpOBaHHLIE
YCTPOWCTBA CO BCTPOEHHbLIMK BUAEOMAr-
HutodoHamm VHS/S-VHS.

Kazanock 6bl, MOXHO XpaHuTb apxuBsl
Ha DVD, HO COOTBETCTBYIOWME PEKOPAEPD
naneko He Tak pacnpocTpaHedbl, Kak
suaeomartMTodoHel. Ja u camu DVD o
BCEM Mpu3Hakam uayt K "duHunwy”, a ac-
COPTUMEHT HEOOpOrMx NpowurpeiBarenemn
DVD seaywmx npovssogvTenei nocro-
AHHO COKpPaLLaeTcs.

K coxaneHuid, XEcTKMe AMCKU Wnn
KapTei NaMaTK BPAA W MOIMYT UrpaTh TAKYio
X€ pOfb. KaK BUOEOKACCETh, TAK Kak OHW
cdakTuydeckm npeactaensioT cobon He
HOCUTENK, @ BECbMA CNOXHBIE U He YHUDW-
umMpoBaHHeie npubopbl. UM npucyum Te xe
HeOoCTaTKu, STO 1 NBoMy Dpyromy anek-
TPOHHOMY YCTPOWCTBY, MaBHbIA 13 KOTO-
pbx — NOTeps BCen wHdopmauuu npu
OTKa33X 3NEKTPOHHBIX WU MEXaHUHSCKUX

yanoe. bonee ToOro, coeep-

-

} | Puc.25

TAKKE Ha KOMNbIOTEpPax C COOTBEeTCT-
BYIOLWMM OCHALEHWEM W NPOrpPamMMHbIM
obecnedyeHnem

Cnepyioume rogs SONY akTmeHO pas-
suBaeT Hanpasnexwe AVCHD, Ho npoaon-
XaeT u BbiNyCcK Buaeokamep d¢opmaros
HDV, DVD, miniDV, microMV. KpaTko pac-

CMOTPUM
Mopenei.

DCR-HCA48E (puc. 22) — Buoeokame-
pa knacca miniDV HANDYCAM crawpapt-
HOro paspewexus ¢opmarta miniDV. Ume-
€TCA cnoT ans kapt namstk Memory Stick
Duo. MpumeHen 25-kpaTHblit 0GBEKTME

BO3MOXHOCTH HEeKOTOpPbIX

] LUEHHO He ACHO, BO3MOXHO N
{ byner 4epez 10—20 net
| BoO6GWE NOOKNIOHMTE K Yemy-
| HUDBYDb cylwecTeytowme
| xecTkme AOMCKM WnNn KapTbl
namATK, Tak Kak CYeT Heco-
| BMECTUMbIX Mexay coBoi mx

pas3HoBMOHOCTEN yXe cenyac
| noer Ha DECATKUN.
EQuHCTBEHHBIM  BBIXOA M3
NONOXEHWA — HenpepbIBHbLIA
nepeHoc BaXHOWN NH-
dopmaunn c ycTapesalwmx
HOCUTENE Ha HOBblIE, HO
Takoi cnocob Bpaa Nk NOROR-
ner ana obblMHBLIX NoTpebute-
nei. OcobeHHo, ecnu yuecTs

dopmare 5.1 (Dolby Digital) c ecTpoeHHO-
ro mukpogona. Mmeertcs cuctema onTu-
4eckoM cTabunusaummn w3aobpaxeHus
Super Steady Shot. MpumereH cexcop-
Helld KK pucnnei Clear photo LCD plus c
AwaroHanso (2,7)". WHrepdeicel —
HDMI, USB 2.0 (exop w ebixon). Cu-
crema STAMINA oBecneuvsaer pa6oty
6e3 3apAnkuM akkyMynaTopa B TeYeHwue
5 4 55 MuH.

HDR-CX7EK (puc. 25) — supeokame-
pa knacca HD HANDYCAM dopmarta

LEHbl Ha8 HOBYIO annapartypy v
Hocutenw. KoweyYHo, ocTaeTcs euwle
Hagexaa Ha TO, 4TO KMTaiCKMe Npou3Bo-
outenn He octasaT notpebutenen Hea
OOCTYNHBIX U Hepoporux DVD texHukm m
JVCKOB.

JINTEPATYPA

6. Netponaenosckuin 0. Mexanuam B eu-
npeokamep SONY. — Pagwo, 2007, Ne 1, ¢c. 8—11.

Pepaxtop — A Muxasinos,
HAMOCTDALMK NPEAOCTABNEHE 3BTODOM
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Jlamnoebiit YM3Y ¢ "anekTpoHHbiM RS

TpaHchopmaTopom™ B Onoke

nMAUTaHUA

A. KUBAPAOWH, r. XmensHnykwii, YkpauHa

Mpu BCce# npocrore cxem namnosoi annapaTtypbl MOXHO OTMe-
TUTL 6ONBLUYI0O TPYAOEMKOCTb B M3rOTOBNEHMN HAMOTOYHbLIX Y3708
ans yeunurenen n 6nokoB nutaHns. B 3Tok cTaTtbe asTop npegnara-
eT OpUruHanbHoOE peLIeHWe, CYLEeCTBEeHHO CHWU3UBLIEE TpyAoem-
KoCcTb 6/110Ka NUTaHWA NaMnoBOro YCHUIUTENS, ero CToOMMOCTe U
maccy. OcHOBHbBIM y3n0M 6noka cTan "3NeKTPOHHbIA TpaHcdopma-

Top”

— UMOYNbCHLIK HUCTOYHUK NMUTAHWA OAR ranoreHHbIx namn c

BbICOKOYAaCTOTHLIM NepemMeHHbIM HanpsxeHnem 12 B Ha Boixoge.

\ | Horve pagmoniobuteny cnbiwani o
" | KpacUBOM 3BYNaHWK, OOCTUIAEMOM C
YCUAUTENAMW HA Namnax, HO CNellaTts OT
KOro-TO — 37O OQHO, a CAENaTk U CRywark
camomMy — coBcem apyroe neno. K tomy
Xe xouercs cobparte HeobkvHOE YCTpOiA-
CTBO, KOTOPOE HE KYMWULWb B KaXA0M Mara-
3uHe. B yem xe TpyaHoCcTM? B rpomosp-
KOM W CNOXHOM Bnoke nutanua, 8 aedu-
UUTHbIX TpaHchopmaropax. [a v roroeas
KOHCTPYKUMSA MOXET 3aHATb CAWULLKOM
MHOro mecrta. Tenepb. C NOSBNEHWEM
HEAOPOruX "3NeKTPOHHbIX TpaHcdopma-
Topoe”, 3ta npobnema paspewuma.
Mcnone3ys Takoe yCTPOWCTBO, MOXHO
cobpaTb O4eHb NPoCTON W manorabapuT-
Hbl BN ona nurasma namMnoseIx ycunute-
nen w ApyroW namnoBoW annapatypol.
OAaMH U3 BapMaHTOR ABYXKaHANbLHOMO nam-
nosoro YM34 ¢ Takum WMMNynbCHbIM
WCTOYHWMKOM NWUTaHWA NokasaH Ha ¢oTo
puc. 1.
Ina co3panwa 6noka nutaHua Ges ka-
kux-nubo nepepenck nogoii-
0er "3NexKTpOHHBIA TpaHc-

102 0, MKx3508

nocnenoBaTensHo (NONapHO COEaWHATL
HYXXHO Namnbi C OAMHAKOBLIM TOKOM Haka-
na). NonyynTb HANPSXEeHWE Hakana MOXHO
M C NOMOLWBLIO BLINPAMUTENA C MUKPO-
cxemHbiM  cTabwnusatopom Ha 6 B,
Hanpumep, KP142EHSE, KP142EHST, c
y4eTom Heobxoammoro notpebnaemoro
TOKa.

Takxe BbIXOAHOE HanpAXeHWe NogaeT-
CA Ha nosblWwawwmii TpaHchopmarop,
HaMOTaHHbIA Ha (PEPPUTOBOM KOMbUE W
uMerwmit nge oOMOTKM: NEPBUHHYIO Ha
12 B, nopgxmouaemyto K BeIXOAY "3neKkT-
POHHOro TpaHcdopmaTopa”, U BTOPUHHYIO
Ha Hanpsixenwe 200...240 B ana Buinps-
MUTENA aHOOHOMO NUTaHWA Aamn.

Ana npumepa BO3bMEM NAaMNOBLIRA
YM3Y, nocTpoeHHsSIA No U3BECTHOR Cxe-
Me, C OOHOTAKTHLIM BbIXOOHLIM KAcKaaom
Ha kombunupoBanHown namne 6P3N
(Tpuop—ny4esoir Tetpopd). OnucaHms
nogobHLIX ycunuTenen AOBOMLHO HacTo
BCTPEYANTCA B Pa3nu4HOM NuTeparype,

+230 8

noaTomMy noapoBHo oCTaHOBMMCH NWWbL
Ha paboTe UCTOYHKKE NuTanua. Ha puc. 2
nokasaHa cxema fApyxkaHanbHoro YM34 ¢
UMNYNbLCHEIM 6NOKOM NWTaHWA Ha OCHOBE
"anekTpoHHOro TpaHcgopmMaropa”.
MNepemeHHOe HanpsxeHWe HeMHOTUM
6onee 200 B, cHumMaemoe CO BTOPWHHON
o6MOTKM NoBLILLAIOWErD TpaHchopmaro-
pa T2, BLINPAMNAETCA MOWHBIMKU WUM-
nynbCHeIMK guogamu VD1, VD2 m crnaxm-
gaetca [1-06pa3sHeiM GUNETPOM Ha 3ne-
meHTax 1C1. 1C2, 2C1, 2C2. R9 R10. C6.
YacTtoTa BbIXOOHOMO HanNpPsXeHWs “InekT-
POHHLIX TpaHchOopmMaTopoB” 0OLIMHO ne-
*uT B npepenax 24...50 klu, HO Npw npo-
eKTUPOoBaHWUKM Crnaxueaulero ¢unsTpa
cneayeT y4ecTb, HTO 3TO HaNPSHKEHWE NPO-
MOOYNMPOBAHO YABOEHHOW HACTOTON CeTu.

dopmartop” MOULHOCTEIO
50 BT v Bbiwe. Ecnu ucnone-
3yetcs 6onee MOLUHBLIA yCu-
NuTens, TO0, COOTBETCTBEHHOD,
BoibMpaemM yCTPOWCTBO C
Gonbwer BbIXOAHOW MOLLY-
HOCTBIO, Tem Gonee 4TO B
npogaxe npencraBneHd ux
AOBONBHO WWPOKWIA accop-
TuMeHT. CnenyeT y4ecTs, 4To
Takme "tpaHcdopmaTopsl”
paccumTansl Ha paborty c
NOCTORHHOW Harpyakow, a
npu HeQoOCTaTo4HO BonbWoM
TOKe MOryT BoobLue He 3any-

x3508
Bxod JIK

X1

Ly

rm—q
100 Mrx

1IR3
Jo K
0%
O1mrx2508
Wit

X3

Botxod SIK
M

VLT, 2VLT
EP3N

Vo1, vDz
KAZ2136

cTUTECH. MMEHHO no3ToMmy
NamnoBeie  ycunurenu, B

202 0,1mKkx3508

OTNWYME OT TPaH3NCTOPHLIX
(Kpome Tex, roe TPaH3ucTOo-
pbl  BLIXOAHOrO  Kackapa
paboTaloT B Knacce A C TOKOM
nokos Gonee 0,5 A), wMeioT
Mano W3MEeHAIWMACA no-
TpebnaemMuIin TOK 1 ABNAIOTCH
DONYCTUMOR HArpy3kon ana
Takoro ycTpoucTea.
BeixOQHOE nNepemeHHoe
HanpsKeHue “3NeKTPOHHOro
TpaHcdopmaropa”, pasHOe
12 B, B ycunurtene cnyxur
Ana NUTaHWa Hakana namn:
npu 3TOM ANA NONYYeHUs
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Wcnonbaoeanve B dunstpe peancro-
poB, a He ppoccenew, obycnoenewo
HEBONLLLMM TOKOM NOTPe6neHVA 0aHHOro
YCUNUTENS W, KaK CNeacTsue, mManoro mx
Harpeea Mpw Xopowewn ¢uneTpaumu nu-
TAIOWEro HanpsaxeHws. B MOMEHT BKNIO-
HYEHWA HW3KOE CONPOTMBNEHWE HUTEIN Ha-
Kana namn u GONbWON HaYaneHbIA TOK
3apAOKW KOHOEHCATOpPa BhINPAMUTENs
aHOOHOro HanpsxeHws CO3[A0T Harpya-
Ky, KOTOpOIA AOCTaTOMHO ANA 3anycka wn
HOopmaneHOW paboTel npeobpazosatens 8
"3NeKTPOHHOM TpaHcgopmaTope”.

BuibpaTh "anekTpoHHbIi TpaHchopma-
TOp" MOXHO NBON Ha HanpsxxeHve 12 B
M MOLWHOCTL Harpy3aku oT 50 B, Hanpwm-
mep, THE 60W c 3awmTon oT KOpoTKoro
3JambikaHns mnu Gonee npocTbie kuTam-
ckme ETA 105W, RE-60D. Moewsiwaiowmn
TpaHcdopmaTop T2 HaMaThIBaKOT Ha KONb-
uesom marnmutonposoge K35x20x10 us
deppura M2000HM. NMepeuyHan 06moTka
conepxuT 12 BuTKoB npoeopa N3B-2 1,5,

a BTopuyHan — 180—240 sutkoe nposona
N3NLWO 0.25. 3peck Ha 1 B HanpsokeHus
NPUXOAUTCA OAWH BMTOK NPOBOAA, WU BTO-
PUYHYIO OBMOTKY NErko MOXHO paccyu-
Tate Ha nwboe Hanpsaxenue. Ho ans
HanexHoCTV NyYwe B NepBUYHON 0BMOoTKe
HamoTaTe Ha 1—2 euTka Gonbwe (8O
n3bexaHve NoBbIWeHns noTpebnsemoro
TOKa Ha XONOCTOM X04y), COOTBETCTBEHHO
YBENUYMB W YNCNO BWUTKOB BTOPWUHHOWN
0B6MOTKM.

B kpaitvem cnyuyae mMoxHO wcnonb3o-
BaTb rOTOBbIA TpaHchOpMaTop OT WMM-
NyNLCHOro 6n0Ka NUTAHWS Tenesu3opos
3YCUT, noaknio4eHHBbIR K BLIXOAY "3NeKT-
POHHOro TpaHcdhopmatopa” aHanoruu-
HeIM cnocobom. Ecnu umeetcs cropee-
LWMA "3NeKTPOHHLIN TpaHcdopmaTop”, To
MOXHO B3ATb MMNYNbLCHLIKM TpaHcdopma-
TOP U3 Hero n Ncnone3oeaTts ero Hea Bea-
KX Nepenenok Ans AaHHOro yCTPoOMCTBa

BuinpamutensHeie guogs VD1, VD2
BbIGpaHLl MMNynbcHLle ¢ paboyein YyacTo-

Ton 6onee 50 kMuy v Tokom 2 A. MogonayT
KO213B, KA2999A, coepuHeHHbIE NO ABa
nocnenoBaTensHo ON8 YBENWYEeHWs Oony-
cTuMOro oBpaTHOro HanpsXeHus KU 3a-
WYHTUPOBaHHLIE BLIPABHUBAIOWMMK Ha-
npsAXeHue pe3ucTopamu, Tak Kak nac-
NOpPTHOE HanpAXeHwe 3TUX AWOO0B
200 B, 4T0 meHbLue Tpebyemoro.

Crnaxueatowime koHgeHcatopel 1C1,
2C1. C6 — vmnNOpTHEBIE, Hanpumep. Gupm
Samsung, Rubicon wnu OTe4ecTBeHHble
K50-32 Ha HanpsaxeHue He meHee 350 B.
LLynTupyowme koHgeHcatopel 1C2, 2C2,
C7 — nneHouHble K73-17. HomuHane! pe-
auctopoe R9, R10 ewibupatot ucxons w3
3HavyeHuit aHogHoro Toka namn. MNpu Toke
50 MA Ha kaHan noCTaro4HO MOLLHOCTW
peauctopoe 2 BT. Peauctop R13 1 KOH-
nencatop C7 cnyxar Ons yMeHbleHWA
¢$oHa NepeMeHHOro Toka, CAbILUWMMOro B
OUHAMWYECKWUX FrONOBKax.

MNpwu Hana»ueaHWuK TAakOro UCTOYHWKA
NATaHWA “3NeKTPOHHLIA TpaHcdopma-
Top" Heobxooumo NoOkn4YaTb K CeTu
yepe3 namMny HakanueaHws MOLLHOCTBIO
100...200 Br, yT0o nossonut npepoTepa-
TUTbL Neperpy3ky yCTPOWCTBa B Chy4ae
3aMbIKaHWs BbIXOAa.

Mcnone3ys onucanHeii 3pece 6nok nu-
TaHWA, aETOPY yAanoCk CO34a8Tk HECKONbL-
KO NamMnoBbIX YCUNUTENEW C OAHOTAKTHBIM
BBIXOAHBIM Kackanom e rabapwTax ecero
100x100x140 tm.

KOHCTPpYKUMA yCUNUTENns HarnagHo
npencTaeneHa Ha GoTo puc. 3 — Bua co
CTOPOHBI pAa3MEeweHna "SNeKTPOHHOro
TpaschopmMatopa” (OH pacnonoxXed B OT-
OensHOM CeKuuM) v BeiNpamMuTens aHomn-
HOro Hanpsxexuna ¢ RC-duneTpom oaHo-
ro w3 kaHanos. Ha ¢oTo puc. 4 — Bug co
CTOPOHBI PA3MELIEHWA BLIXOOHLIX TPaHC-
¢dopmatopoB v RC-dwuneTpa opyroro ka-
Hana

EcTecTBeHHO, BO3MOXHLI U apyrue
BapwaHTbl KOHCTPYKUWK, MPUMEHEHWS
fonee MOWIHBIX 3NEKTPOHHbLIX TpaHC-
dopmaTtopos, a B 6onee mMoLHbLIX youUnu-
TENAX — NUTAHWA KAXA0r0 KaHana Ceoum
"3NeKTPOHHBIM TPaHCHOPMaTOPOM”.

MHpOopMauMio O HeKoTOpbIx “3nekT-
POHHBIX TPaHChOPMAaTOpax” MOXHO HAWTY
8 WnTepHete no agpecam: <http://mwww.
rusvet.ru/eta.php>; <http://www.
ineltrade.ru/catalog/section.php?
SECTION_ID=3926&ELEMENT_ID=
142476>; <http://www.aurora-tm.
energoportal.ru/srubric16770-1.htm>
NonesHan nHpopmaumsa o pabounx napa-
MeTpax "anexkTpoHHbIX TpaHcdopmaTo-
poB” paamewena no agpecam: <http:
www.helvetica.perm.ru/catalogue,/view,
156>, <http://www.itt-ltd.com/uhall/
ref_hal300.htmi>; <http://www.neonsale.
ru/catalogue/4/5/model1788.htmi>;
<http://tec.org.ru/board/138-1-0-
293>,

Ot pepaxymu. Yuutmiean, 4ro 8 "anex-
TPOHHBIX TpaHcgopmaropax” npeotpasosa-
T HaNPSXEHUs NOCTPOEeHL! N0 NOAYMOCTO-
BOW CXEME, BLINDAMMTENS aHOAHOrO Hanps-
KEHW#A UenecuobpasHo BLINONHATE ABYXNOMY-
nepuogreiM (8 Buae [WOAHOrO MOCTA ©
BbIPABHMBAIOWMMKY OOPaTHOE HanpaxeHue
pesuctopamu). llpyn 3TOM MCKMIOYaeTcs W
NOAMErHUYMBAHNE TPaHCHOPMATOPOS.

F“e;iarmp A Cokonos, rpacprka — 0. Anapees,
¢horo — aeropa
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3BYKOTEXHUKA

Ten. 608-83-05

Npwem cratei: mail@radio.ru
Bonpocsl: consult@radio.ru

PALDLWNO Ne 4, 2010

ApanTuUBHLIA THINIOBOW KaHan
CUCTEeMbl NPOCTPAHCTBEHHOro

3By4YaHus
A. LLUIKXATOB, r. Mocksa

BapuaHT 2

B peaynstaTe noOBTOpEHWS 1 3KCMnya-
TauMn yCTpOMCTBa PAOOM YuTaTenei m
nocne obcyxneHus ¢ HUMK MHOR Bbin
pa3paboTaH ynyyleHHbIRn BapuaHT ¢ pac-
LWMPEHHBLIMKM BO3MOXHOCTAMW, CXema KO-
TOPOro npueeneHa Ha puc. 9. B koHCT-
pykumio nobasneH uUeHTpanbHbI KaHan
{nanee LK), yny€wawowmin dopmuposa-
HWe GPOHTANLHOM 3BYKOBOI CLIEHI.

MpuHuun paboTel ocTancs HewsmeH-
HBIM, U3MEHWNOCE TONBKO pacnpegene-
HWE YCUNEHWA M KOPPEKUMM, a TakKxe
NOCTPOEHWe OTHEeNLHbIX Kackanos. Mc-
KNIOYeH CYyMMaTOp Ha NOMeBbiX TpaH3au-
CTOpax, Bbi3bIBABLUMI HApeKaYua paavo-
nobutenen u3-3a HeobxoaMmocTH nopa-
6opa TPAH3NCTOPOB W YCTAHOBKWM pexu-
ma Baamen Hero BBegeH GuneTp-cyMma-

Koagppuument ycuneHus onddepen-
uManeHOro ycunurens cHuwxed oo 6 nb,
4YTO 3HAYUTENBHO MOBLICUNO NEPErpy304-
HYI0 CNOcOBHOCTL NO Bxoay. MNpw TOM xe
HOMMHANLHOM BXOAHOM HANPAXEHUW
(500 mB) ycTpoiicTeo HOpmaneHo pabo-
TaeT Npu YBENWHEHWW YPOBHA CMUrHana oo
2 B. B kaHane pa3sHOCTHOro CMr{ana no-
ABWNCHA OTAENbBHBINA yCUnuTens-hopMnpo-
Barens (DA3), ocyllecTBAAIOWWA Npeaea-
PUTENLHYD KOppekuuio AHX 1 oCHOBHOE
yeunenuwe (26 pB). OH BkAOYEH Nocne pe-
rynatopa ypoBHA 1 oxeayeH APY, noatomy
BEPOATHOCTH BO3HWKHOBEHWUA MCKaXEHWIA
npakTuyecku uckmodena. C yvetom koad-
duumeHTa nepenayv auddepeHunansHo-
rO YyCUNWUTENA W 4aCTOTO3343I0WMX 3BEHb-
€B MaxkCcwmanbHOe VCHAEHWe B kaHane
pPa3HOCTHOrO CWrHana CcOoCTasBnaeT npu-
mepHo 30 ob B pexume nosHOro curHana

gaHve curHanoe ans uenu APY wu onsa
nogaqw Ha YM3Y. MpuHaToe pacnpenene-
HWE YCWNEeHWs B TPakTe HECKONbKO yee-
NUHMBAET YPOBEHL LYMa B KaHane pasHo-
CTHOrO CurHana, noaTtoMmy uens 4acToTo-
aasucumoin OOC C7RO9R10CBR11 ¢op-
MupyeT cnap AYX Ha 4actoTax Bblle
3 kl'y. 310 CHWXAET YPOBEHb CBILLUMOro
wyma mn obner{aeT nocneaylowyo Gunst-
PauMIO CUrHanos.

CurHan Ha QeTekTop Nnopaercs 4Yepes
®HY R12C9 ¢ 4yacToTOi Cpe3a OKoNo
1,5 klU, 4TO MCkNKONaeT peakumio APY Ha
dpoHTE curHana. Ha YM3Y pasHocTHbIR
CHrHan MOXHO NOAaTh Kak B nonoce, on-
pepensemoln dopmuposatenem DA3, Tak
1 C AONONHUTENBHLIM OrPaHUYEHUEM Bbl-
COKOYaCTOTHLIX COCTaBNAIWMX (Bblbupa-
eTcA NpW HacTpOoiKe NepemMbidkammn X3, X4
B cooTseTcTeny ¢ Tabnuuei Ha puc. 9).
310 no3sonAeT BLIOpPaTb ONTUMANBHLIA
CMNEKTP CUrHana, Noaasaemoro Ha Telno-
Beie AC, B 3aBMCUMMOCTH OT MPUMEHEHHbIX
AMHAMUYECKMX FONOBOK M aKyCTUHEeCKUX
ocoBeHHOCTelR YCTaHOoBKY.

Ha puc. 11 npuseneHn AHX cymmap-
HOMO W Pa3HOCTHOMO KaHanoB [ONA 3BYKO-
BOrO CUrHana v curHana ynpaeneHus.
Kpuebie AHX, oboaHauyeHHble umdpamm 1,
2 1 CyMMO# 1+2, COOTBETCTBYIOT M3MEHEe-
HUKD 4actoTel cpe3da PHY (R13C11C12)
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Top (DA4), bopmupyiowmii curHan c orpa-
HAYEHHBIM CnexkTpom ansa YM34 LUK wu
ynpaenerus noporom APY. Nockoneky or-
pPaHWYeHWE CNeKkTpa curHana no BbiCOKUM
4acToTaMm HWKaK He BnuseT Ha paboTy
0EeTeKTopa cpefHero ypOBHA, OKa3anocb
yA06HeIM COBMECTUTL BCe dyHKUMKN B
OHOM Kackage W He ropoauTb NULLHKE
yansl cneuwnansHo gna UK. Koadduument
nepepayv kackana — okono 7 ab.

Havano cm. 8 "Paawo”, 2010, Ne 2, 3

un 14 b B pexume ocnabnexus. B covera-
HUW C YBENWYEHHEIM KO3 UUMEHTOM
YCUNEHWA B CYMMapHOM KaHane ato He-
CKONBKO paclumMpuno AVanasoH cnexeHus
3a yposHem curHana (no 20 ab). B pexu-
MEe NONHOro CcurHana auanasoH paboTsi
APY cocraensert 46 b, B pexume ocnab-
newna — 30 ab. Pabory TpakTa npu paa-
HBIX YPOBHAX CUrHanNa uNniocTpupyeT ava-
rpamma yposHeii (puc. 10).
MNpuHuMnnaneHoe oTnMume kauana
Pa3HOCTHOrO CurHana oT Nepeoro Bapw-
aHTa Cxembl — HE3asucUMOe GOpPMUPO-

C22 O1mK  £23 O1 MK

nepemMbiikammn X3, X4. Peaynestupyiowas
AHX 6e3 BknoYeHus nepembiuex 060-
3HaveHa undpoi 0.

Yeunutene MOWHOCTH 3ameHeH. 910
BbI3BAHO ABYMA NPWYMHAMKM — O0CTATON-
HO 3aMETHLIMW 1 NPaKTWHECKW HeycTpa-
HAMBEIMW NOMEXamMK OT nepexonHsix Npo-
LECCOB NpuW BKMNOHYEHWN—BLIKMNIIOYEHUW, a
TAKKE CNOXHOCTLIO NPUOBpeTeHns apxa-
VYHOM MukpocxeMbr TDA1020. Buibpaw
Gonee cospemenHblin YM34Y TDA1554Q,
npakTu4eckn He Tpebylowmnii BHEWHEN
06BA3kM". Yeunutens skaoYeH no Asyx-



] Bapuant 3
Ecnu y paguoniobutens yxe ecTe oa-
HOKaHaneHbin YM3Y 4yBCTBUTENLHOCTLIO
1 30...50 MB (Hanpumep, 13 Habopa-KoHCT-
pykTopa Ha 6aae K174YH14 nnn TDA2003),
o  OnpefeneHHslil MHTepec NPeacTasuT Mak-
S CMManbHO YNPOWEHHBI BapwaHT KOH-
\)\ \ / cTpykumn. Cxema npuseneHa Ha puc. 12.
| | owade 1 _J | NpuHuun peiicTeus Bce TOT Xe, uame-
Il = | HEHO TOMbKO NMOCTPOEHWE OETEKTOpA M
s \\ / / YCUNUTENs B KaHane PasHOCTHOrO CUrHa-
s -18 Y na. Npu GoONbWOM BPEMEHWM YCPEOHEHMA
@ Senakerig ] \r!) / HET NPUHUMNNANEHOR Pa3HULLI — OeTek-
- ~ i i
-24 I TUPOBaTh CYMMAaPHEIA CUrHA MK Makch
| I ’ / ManbHbIA B OAHOM U3 kaHanos. MosTomy B
(| L_3 neTekTop GbiNK BEEAEHL ABa napannens-
| HbIX KaHana ynpaeneHusa Nnoporom cpaba-
\ / ToiBaHMA (TpaHaucTopel VT2, VT3). Ons
. -36 Pa3eA3Ku HW3KOOMHOMO YU HENUHEWHOro
| \'\ d BXOOA OETeKTOpa OT MCTOYHWKA CUrHana
! il e— L i S ycraHoenews peawctopsl R12, R13. Ko-
| | HEYHO, Takoe NOCTPOeHWEe Kackana He-
i B pexume nonwozo cuenana CKONBKO Hapywwno ero Tepmoctabune-
: -48 { ' 1 HOCTb W NMHERAHOCTb PerynnpoBOYHON
| l XAPaKTEPUCTUKW, HO 3aMEeTHbIX Ha CAyX
| — nameHerHni B pabore yCcTpoilcTea HeT.
| Auipgeper- Kommymamop Pezynamop Nureunsiu Kackan Ka Tpanauctope VT1 Beinon-
UuanbHbil yecunumens HEH MO Cxeme C pa3neneHHon Harpys-
Puc. 10 yeunumens koii. C KONnNekTopa YyCWUNEHHBIA [0
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300...500 mB curHan vepe3 ®H4Y R8C8 ¢
yacToToil cpe3a okono 700 Mu nopaetca
Ha petektop APY CwurHan ¢ amutTepa
(Hanpsxennem 30...50 mB) yepesa dHY
R10C10R20 nopaervcs Ha YM34. YactoTty
cpesa atoro @HY yctanasnmealdT noa-
60opHbEIM KOHpeHcaTopom C10 B cooTeeT-
cTBum ¢ tabnuuei, B 3aBUCUMOCTM OT
NPUMEHEHHBIX AMHAMWYECKUX rONOBOK W
aKyCTUHECKUX OCOGEHHOCTEW YCTAHOBKWN
MoxHO Takke MCnoNL30BaTL Habop KOH-
OEeHCaTopoB C nepeknioyarenem wunu
nepemMelyKkamu.

HAetanu u BO3MOXHbIE 3aMeHbl

Mone3yace cnydYaem, xody BblpasvTb
csow 6naropapHocTs BceM pagvoniobu-
TENAM, NOBTOPUBLUMM PasfnuyHbIe Bapw-
aHTbl YCTPOWMCTBA M NOAENUMBLUMMCHA CO
MHO ONBITOM (KaK NONOXUTENbHBIM, TaK U
oTpuuaTtencHoiM). Psa sonpocos 6ein
yTouHeH n oTpaboTtan Toneko Gnaropaps
obpaTtHo cBA3W aBTOpa C NOBPOBONLHbI-
MKW NOMOLUHWKAMK, KOTOPbIX Bbino Hema-
no. Ocobas 6naropapHocTs Onery
Koprunosy (r. NMe4opa) n AHToHY KoHuHy
(r. Nepmb) — B peaynsTarte Hawero nno-
AOTBOPHOrO COTPYAHWHECTBA NOAYYUNOCH
eupTtyansHoe KB.

MNpwn npoekTuposaHun ocoBoe BHMMA-
HWEe YOensanock COKPALUEHWIO HOMEHKNa-
TYPb! 1 YHUDUKALMW HOMWHANOB MCNONL-
3yemMblx aetaneit. Pag cxeMoTexHu4eckmx
peleHnid HepaspeiBHO CBS3aH C Npume-
HEHHOW 3nNemMeHTHON 6330 — Tak, KOM-
MyTatop-perynatop TDA8196 3amene Ha
DYHKUMOHANBHBLIE aHANOMKU He NOLNEXMUT,
NOCKONBKY BCE OCTanbHble Yankl W3Ha-
4anbHO CTPOMNKUCHL B COOTBETCTEUWU C ero
DYHKUMOHANBHLIMKM BO3MOXHOCTAMMK. He
noanexut sameHe n TDA1020 — B cnyyae
HEBO3MOXHOCTK ee NpuobpeTeHna nyule
VCNOMbL30BaATL BTOPOM BAPUMAHT KOHCTPYK-
uMm unu paspaboTtarte CBOWM COBCTEEHHBIR
Ha OCHOBE ONMWCLIBAEMLIX 30ECL CXeMm

(Hanpumep, BEINONHWTL YyCUNUTENL-GQOP-
mupoeatens Ha OY no BapwaHTy 2 unu Ha
TPaH3aucTope no sapuanTy 3 1 pobasuTb
nioboin YM34). Takue eapwaHtel Takxe
pa3pabaTbiBaNMCt M WUCMLITEIBANUCE, HO
He nNybBAMKYIOTCA M3-3a OrpaHuHMeHHoro
obvema xypHanbHOM CTaTb.

Bce npegnaraembie 30eck y3nbi Npo-
BEepPeHbl 1 OTNUYAKTCA XOPOLWWER NOBTO-
PREMOCTBIO (8CTECTBEHHO, NPW MCNONb-
30BaHUKN KOHAWUMOHHBIX aetaner). EanH-
CTBEHHbIN NpobnemHblin y3en — cymma-
TOP HA NOMEBbIX TPAaH3NCToPax B NepeomM
BapWaHTe KOHCTPYKUMW. M3-3a 3Haqn-
TENbHOro pa3bpoca napameTpoe TpaH3u-
cropos KN303E moxeT noTpebosatses mx
noabop e nNapsl. ATOM0 MOXHO n3bexars,
nprMeHVB B 3TOM kackage cbopky none-
Bblx TpaHawcTtopoB KMNC104. B nwoGom
cnyyae HeobxoaMMO NPOKOHTPONMPOBATL
HanpsaxeHue Ha ctokax VT1, VT2 (oHo
A0MKHO coctaensaTb 6...7,5 B) v npn He-
obxoamnmocT nopobparte peavctop RS.

B peTtexTope 8O BCEX BapUaHTax MOXHO
MCNONL30BATL NPakTU4eckn nbeie TpaH-
3UCTOPb! COOTBETCTBYIOWER CTPYKTYpPLI C
N2,5>50 — cepun KT315 n KT361, KT3102
1 KT3107 ¢ nio6oir BykBoin nnu aHanoruy-
Hble. B TpeToem BapuaHTe KOHCTpyKumn
YCUNUTENbHLIA  Kackan BbINOAHEH Ha
KT3102E. BaameH HEro mMoxHo Mcnons3o-
BaTh NGO APYron ManowymAWMiA TpaH-
3UCTOP CTPYKTYPLI N-p-N € hays >100. Mox-
HO UCNONB30BATL W TPAH3UCTOP CTPYKTY-
pPbl  p-N-p, COOTBETCTEBEHHO W3MEHWB
CXEMY — MPUHLUMAMANEHOM Pa3HMLBI HeT.

Mpn NoBTOPEHUM BCEX BAPWAHTOB KOH-
CTPYKUMM NOMUMO  LUIMPOKOAOCTYNHBIX
KP544Y02 ¢ moBoin 6yksoi MOXHO
ncnonek3oeate Mmobeie OY (nyywe ¢ BHyT-
peHHel koppexkumen), HagexHo paboraio-
wue Npu HanpsxeHuu nutadus 2x5 B u
BbiLle. 34eCb HET HUKAaKUX NPUHLIMNUATL-
HBIX OFPAHWUYEHUIA, KPOME YDOBHS LLIYMOB.
Moatomy MUKpPOCXeMbl CTapbix cepwmin
(K140, K153) ucnonesoears He cnegyer,

3aTt0 cToutT Nnonpo6oBatt COBPEMEHHBIE
manowymawme OY 3apyGexHOro npo-
wuasoacTea. MNpumeHeHne casoeHHbix OY
HE PEeKOMEeHAYETCA Wn3-33a BO3MOXHbIX
napasuTHLIX CBA3EN MEXOY HUMK

ManomMowHeln cTabunuaaTop Hanps-
weHus 78L0S MoxHO 3ameHUTb 00BLINHON
sepcuenn (7805, KP142EH5A) ¢ y4etom
uokoneskun. Ceetoamon — no6ow ¢ gony-
CTUMBIM TOKOM He medee 10 mA, Ho 06a-
3aTenbHO KpPacHOro ugeta ceevexHus. Bo
BCEX BApMaHTax yCTPOMUCTEA OH MCNONBL3Y-
eTCA Kak HW3KOBONbTHeIA cTabucTop C
HanpaxeHnem crabunmusaumm 1,5...1,6 B.
Ero MOXHO 3ameHnTh Lensio U3 OByx
ManoOMOLLHBLIX KDEMHWEBLIX AMDA0B,
BKMIOYEHHEIX NOCNEA0BATENBHO B MPAMOM
Hanpaenexsvwn. OQuoas VD1—VD3 — nio-
Oble KPEMHMEBLIE C [ONYCTUMBLIM TOKOM
He MeHee 50 MA.

Yeunutens mMOWHOCTM B BapuaHTax 2 n
3 MOXHO ucnons3osats NGO, nyuylwe
WHTErpanbHbiii — uX HOMEHKnaTypa [o-
CTato4HO wupoka. Ecnu B BapuaxTe 2 He
HYXEH LeHTpanbHbIA Kavan, mMOXHO Muc-
KNI4YUTL CBA3aHHBIE C HUM aetanu (C24,
R25, R26) v npvmMeHUTL OAHOKaHANBHLI
YM34. U 8 TOM, 1 B APYromM cny4ae MOXHO
UCNONL30BaTh roTosbie mMoaynu YM34Y
N HabopbI-KOHCTPYKTOPI.

MNocTosHHBIE pe3ucTopsl — nobkie ¢
MOLWHOCTLIO paccesHua 0,125—0,25 BT,
MNepemeHHble pe3ucTopsl (perynaTopst
YPOBHA) — C nokKasaTtensHol 3asucu-
MOCTBIO CONPOTWBAIEHUA OT yrna noBopo-
Ta. B BapnaHTax 1 1 2 OKCuaHble KOHOEH-
CaTopbl UCNONL3YIOTCHA TOMNBKO B UENAxX
NUTaHWA KU BO BPeMA3a[anWMX Uensx.
BnokupoBoYHLIe KOHAEHCATOPLI B uenu
nutaHua OY n B ctabunusatope Hanpsxe-
HWA — Kepamu4deckme. B octansHbix ue-
NAX MCNONL3YIOT KoHAaeHcaTopsl K73-17
W1 @HANOMMYHEIE UMNOPTHLIE (NaBCaHO-
Bble, Malnapossie)

PegnaxTop — A Cnxonaul.
rpagma — K. Anapees v asTop



HOBOCTU BEWAHUSA

n. MUXAWJI0B (RV3ACC), r. Mocksa

PAOWOBELWAHUE
POCCHUA

HUXHWA HOBroPopf. B adwupe ro-
poga B auanazoHe YKB-2 pabGorawor cne-
Aylouwwve pagmocTaHumK (YacToTel yKkasa-
Hbl B8 MIL): "lOmop FM™ — 95,6; "OduHamut
HH" (MecTHbie nporpammel) — 96,0; "[o6-
pbie necHn” — 96,4; "Paguo Anna” — 96,8,
"Netckoe papmo” — 99,1; "Papvo 7" —
100,0; "Cepebpsanbiii poxas” — 100,4;
“"Petpo FM" — 100,9; "Xutr FM" — 101.,4;
"Astopagno” — 101,9; "Pagno Makcu-
Mym” — 102,4; "Pycckoe pagmuo” — 102,9;
"Pagno PaHpesy" (MecTHble nporpam-
mel) — 103,4; "Eepona Mnioc” — 103,9;
"Paguo [aya” (MecTHbie nporpammel) —
104,5; "Love Radio” — 104,9; "Munu-
ueickan Bonuwa" — 105,9; "lhaeHoe
paguo” — 106,4; "Pagno LWaHcoH" —
106.9; "Papmo Apcexan” (MecTHble npo-
rpammel) — 107,4; "Papgvo MNpueonxse”
(MecTHble nporpammel) — 107,8.

PA3AHb. YKB adup Pazanu B HAcTosA-
wee Bpems NpeacTasneH Cneayiowmummn
paguocTaHuusmMK (4acToTel yKasaHel B
Mru): 69,32 — "Pagno Poccumn”™ n IPK
"Oka" (nooyepepHo); 70,34 — "3sespna”;
71,39 — "Mask"; 73,13 — "HapopHoe
pagmo”, "Kanan P-21", "PagoHex” (nooye-
peaHo); 100,7 — "3xo" ("PonHoe paawo”),
"lOmop FM™ (noouepepHo); 101,5 —
"[lopoxHoe paguo”; 102,0 — "Astopagmo”;
102,5 — "CepebpsaHbin aoxas"; 103,2 —
"Eepona Mnioc™; 104,1 — "NRJ"; 104,5 —
"Mask"; 105,0 — "Paguo 7"; 105,4 —

"Pycckoe pagmo”; 1059 — "WaHcoH";
106,7 — “lnhasHoe paawo”; 107.2 —
"O'Kei".

3APYBEXHBIE CTPAHbDI

BPA3WUNWUA. Hosan xpucTtmnanckas KB
pagmocTaHuma “Voz Missionaria” Havana
seuwaHve B Bpaauwnunu. OHa pacnonoxexa
B wrarte Santa Catarina (8 1xHOM yacTu
cTpaHbl). CTaHuma Boina Takxe oTmeveHa
¢ npeHtudmkaumern kak "Radio Paz no
Vale” Yacrtorta — 5940 «l'u,.

BbETHAM. PagmocTaHums “Tonoc Beer-
Hama" npekpatina WuCcnonL30BaHWE cpef-
HeBONHOBOK YacToThl 1242 klMy "B CBA3WM C
OTCYTCTBMEM OT3LIBOB CnyLiaTenei”.

FTEPMAHMWA. PagvoctaHuus "Hemeu-
kan BonHa" Ha 6enopycckom Asbike Bewa-
et no 6ynram B 20.05—20.30 Ha vacToTe
6030 klu,.

JIUTBA. B BunwHioce ¢ despana so-
306HOBNEHA peTpaHCNAUMA Nporpamm
paavocTaHumn “Tonoc Poccuu” Ha pyc-

Bpems scrogy — Bcemuproe (UTC).

MSK spemn = UTC + 3 4 (3umoni) n +4 vyaca
(nerom).

B ceaau ¢ nepexofom paaa cTpaH B mMapre
Ha “nerHee” BpemMs HeKoTOpbIe CBeneHus 8
pacnucaHny MoryT HyX4aTeCA B KOPPEKTPOB-
K€ Ha NMNC-MUHYC OAQMH YaC.

CKOM A3biKe. TpaHCcnAuMa OCYUIEeCTBNRET-
cA 4Yepe3 nNepeaartyMK MOLLHOCTbLIO
50 kBt Ha yacToTe 612 kly exenHeBHO B
13.00—16.00.

NONbLWIA. PaguoctaHuma “lMonsckoe
paovo ans 3arpaduusl” (beewas "Mono-
Hua") pabotaeT Ha yKpawHCKOM f3blke B
19.30—20.00 Ha HoBoW HacToTe 9490 kly,
yepes nepenaTyMK MowHocTeio 250 kBT
BeulaHue Ha PYCCKOM f3blke BEOELTCA:
12.00—12.30 — Ha wactotax 17670,
17715 klu; 14.00—14.30 — Ha yacToTax
11770, 15245 kfu; 15.30—16.00 — Ha
yactore 9580 kly; 20.00—20.30 — Ha
yactoTe 6135 xlu.

YEXWUA. Papwoctanums “Mpara” gns
BELLAHMA Ha PYCCKOM SA3bike MCcnonbayer
takoe pacnucanue: 05.00—05.27 — Ha
yactote 5980 klu; 12.30—12.57 — Ha
yactore 6055 klNy; 15.30—15.57 — Ha
yactote 5930 kluy. Kpome pycckoro,
CTaHLUMA BELLAET Ha YELUCKOM, HEMELIKOM,
aHIMWIACKOM, PPAHLY3CKOM M MCNaHCKOM
Aseikax. MonHoe pacnucaxue aTmx nepe-
Aay A0CTYNHO NO aapecy <www.wrmi.net/
schedule.php>.

HYEXMUA. ViameHeHus pacnucaHua B
pabote pagwocTasumu "Ceobopa”:

Ha aszepbanaxaHckom a3vike 8 16.00—
17.00 — Ha yacToTe 9485 «kl'y;

Ha Benopycckom asbike B 04.00—05.00 —
Ha vactore 6105 xlu, 04.00—06.00 — Ha
yactoTe 6120 kM, 16.00—17.00 v 20.00—
22.00 — Ha wacrvoTe 7220 klu;

Ha KMPrackom a3eike 8 15.00—15.30 —
Ha vactore 11790 kly;

Ha pycckom \3bike B8 16.00—17.00 —
Ha wacToTe 9790 kly;

Ha yabekckom aAsbike B 14.00—15.00 —
Ha yacToTax 9595, 12015 klu.

SKBAAOP Hoeoe pacnucanvie xpu-
CTWaHCckol paguocTtaduvm “Tonoc Ang”
("HCJB Global”) yepes nepepartyunk MoL-
HocTeio 100 kBT 8 CutkyHae (Jlurea) Ha
PYCCKOM M HEYEHCKOM A3bLIKaX: N0 BOCKpe-
ceHesim B 15.30—16.28 — Ha vactoTte
3955 klu,.

ANOHUA. MNepenaym "Pagno AnoHug"
("NHK World") Ha pycckom f3elke Gns
Boctod4Hoin Esponel  TpaHCcAMpyOTCR:
03.30—04.00 — Ha wactore 6130 kI,
04.30—05.00 — Ha wacToTe 5980 kfu.

TENEBU3UNOHHOE BELLLAHUE

POCCHWSR. Hoeas apa B pa3sutum Te-
nesuperun. Hosocnbupckue 3putenn oa-
HWUMW U3 NEPBLIX B CTpaHe ysupoenu und-
poByIO kapTuHky, coobwaert MNMPK "Hoeo-
cubupck”. B anoxy aHanoroeoro tenesu-
OEHWA, 4eM [answe pacnpocTPaHANcs
curHan, tem xyxe Obino kasectso. A B
MapTe XuTenu u meranonuca, u oTaaneH-
HbiX cen 06nacTu Bnepssble MO yenaeTs
TenexkaHan "Poccua” 0QMHAKOBO: 4EeTKO,
ApKO, co4Ho. Mo oTawiBy AnekcaHgpa 3a-
AOPOXHOro, 3amawpextopa dunuana
BITPK I'TPK "Hoeocwubupck™: "TouHo B

TakOM Xe KayecTee, B KOTOPOM Mkl y cebs
B LEHTpanbHOW annapartHon BUOUM 3Ty
KapTuHKy. W BOT 370, HAaBEpHOEe, rNaBHbIA
WUTOr TOW CaMOR AONroXaaHHOM “undpsel”,
KOTOpylo Mbl Bce xaanu”. lepexon Ha
"undpy” rnasHoe TenesuaeHwe pervnoHa
wavano 11 ner Hasan. MNepsbit NPOPLIE:
oneparopel 'TPK "Hoesocmbupek™ nonyuu-
nn Hoeble uudposbie kamepbl. Moaxe
HEMNPEPBLIBHO YyAy4Wwanwu TexHOonoruo.
BeHel, — OTKPLITME HOBOW LEHTPanbHOM
annapartHol. 370 cepaue kadana "Poc-
cus”. MmeHHO oTclopa curHan oTnpae-
NAETCA HA CNYTHWK.

Ha peHke uwdpoBOro CrnyTHUKOBOro
TeneenperHus B PO noseMnock ewe 0aHo
npeanoxeHue. OnepaTop CNYTHUKOBOMO
TeneenaeHns "OpuoH-3kcnpecc” Ha Tex-
HONOrMHECKoH NNoLWanKe YHMBepcansHoro
onepatopa CNyTHUKOBOW cBA3wn "Pycar”
HaMepeH peanu3oeaTb HOBbIA NPOEKT
UndpPOBOro CNYTHUKOBOrO TENEBUDEHNA —
"KoHTuHenT TB". MNpennaraemblii BapMaHT
skniouaeT B ceba 6onee 70 pOCCUIACKMX K
3apybexHbix TenekaHanos. Mnanmpyercs,
410 "KoHnTuHeHt TB" 6yaert paborate no
MOOENN YXEe CYLECTBYIOWNX CUCTEM
("HTB-nmoc”, "Tpukonop-TB") — ana
nogknioveHus aboHeHTam Heobxonwumo
6yner npuobpecT NPUEMHMK W CNYTHWU-
KOBYIO aHTeHHy. ABoHeHTckoe oGopyao-
BaHwe ByneT peanvaoBLIBATLCR Hepes An-
nepckyio cete. Oxunaetcs, 410 8 2010 .
aboHeHnTckan 6a3a "KowTuHeHt TB" coO-
ctaeut He meHee 100 000 nonbzosate-
new, Npy 3aTOM NONL30BATENAMU CoUManb-
Horo naketa (BecnnatHoro) GyayT nuwb
10—15 %. Ha cerogHRWHMA AeHbL OCHOB-
HbIMKM NPOBaiaepamMu yCiyr CnyTHUKOBO-
ro TB e Poccuu aenswtes "Tpukonop-TB™,
"HTB-Mnwoc”, "Opwon-3kcnpecc”, “Mnar-
dopma HD" v "Papyra TB”.

APMEHUSA. Mepsbiit apMAHCKWIA WH-
GOpMaUNOHHO-pa3BNeKaTENLHLIN KaHan
"TB APMEHWA PY" Briinetr 8 adup Ha
Tepputopum Poccun B 2010 r. MoBansHoi
uenpd) TenekaHana sABNAETCH OCBETWTL
aKTUBHOE y4acTwe apMAHCKOro Hapoda B
06WwemMnpoBLIX 06LWEeCTBeHHbIX, NONUTU-
4yeckux u Apyrux cobblTuaAx, KOTOpLIe
HaNPsiMYIO CBS2aHb C WWPOKUM CouManb-
HO-3KOHOMWYECKUM pas3suTnem Apme-
HuKM. OCHOBHbIMK 3afja4vami KaHana fAB-
NAOTCA onepaTusHoe oceelleHue obuie-
CTBEHHOWR, KYNbTYPHOW, NONMUTUHECKOW U
3KOHOMUHECKON XWU3HW apMsH, NPOXW-
BAOWMX KaK Ha TEppUTOpPUK ApMEHWKH N
Poccun, Tak U B Apyrux cTpaHax, a Takke
cosgaHne eguHoro WHHOPMauMOHHOrO
mocTa, o6beauHsawero obuwecTeeHHbe
WHTEpPECHI apMAH BO Bcem mupe. Tene-
KaHan nNnaHupyeT TpaHcnaumio nHdopma-
UMOHHBIX, COUWANbHLIX, PENUrno3HLIX,
Pa3enekaTenbHO-UrpoBeIX U MYy3biKanb-
HbIX Nnepenay. B Yucne TemaTtnyeckmx pas-
[EN0OB MOXHO OTMETUTHL TAKXE OOKYMEH-
TanoHele, NO3HABaTeNbHLIe, aBTOPCKUe,
aHanUTU4YeCKMe NPorpaMmel.

Tenexkanan "TB APMEHWA PY" umeer
oduumansHelin caint: <www.tvarmenia.
ru>. 370 coBpeMeHHbIn Ldposoin Tene-
kaHan, nopawwmin TB curHan cnyTHUKo-
BbiM, KabenbHbIM U WHTEpHET-ceTaM (B
Mockee — vx nopsgka 10, a no peruonam
Poccumn — 200). Beixoa kanana s acup 3a-
nnaHuposaH Ha sedep 1 ceHTabpa 2010 .
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@ YcoBepLUIeHCTBOBaHUE aKTUBHOM

PMMO“PHEM sesvsscnsnssns

Ten. 607-88-18

consult@radio.ru

Mpuem craTen: mail@radio.ru
Bonpocs!

PALIKO Ne 4, 2010

KOMHATHOM aHTeH
H. HEYHAEB, r. Mocksa

pUeMHan aHTeHHa, onucaHHan asTo-

pOM B cTaThe "AKTWBHAaR KOMHATHas
aHteHHa KB agwanasoHa” ("Pagwo”, 2009,
Ne 7, c. 16—18), umeeT Hennoxue xapak-
TEPUCTUKI, HO HEe 3aLLMLLEHa OT Tak Hadbl-
BaeMbix CUHPA3HLIX NOMEX (OHW MPOHW-
KawT Ha Bxon ycunutens PY u emecTe ¢
nNoneaHsIM CUrHanom NonagfatT Ha Bxon
npuemHunka). [ins 60pebsl C HUMK MCNONb-
3ylT avddepeHumansHbie yeunurTenm,
3amMeHuB TakvmM YCUAMTENEM MPUMEHEeH-
Hbli1 B HA3BaHHOM KOHCTPYKUMKM yCUNUTENb
Ha OQHOM NONEBOM TPAH3UCTOPE, MOXHO
3HAYMTENBHO CHW3UTh €€ YYBCTEMTESb-
HOCTb K CMH(a3HEIM NOMEXamM 1 TEM yNyy-
LWWTL KaYECTBO Nprema.

Hbl KB nnana3oHa

XUT cornacywwwmin PY TpaHcdopmarop
T1. C ero BTopuyHOit 06MOTKK CUrHan no-
cTynaer Ha rHeano XS1, a ¢ Hero no akpa-
HWpOoBaHHOMY kabenw — Ha rHes3go
BHELWHEN aHTEeHHbl pPaguonpuemMHuKa.
MarHutHas anTenna WA1 — skpanwpo-
BaHHaA OQHOBUTKOBAA pamka. Ee KoH-
CTPYKLUMA aHanoru4Ha onuca{How B yno-
MAHYTOWM BbilWE CTaTbe, HO NOJKMYEHA
OHa MHa4Ye: OAWH BLIBOL, DAaMKK HepPe3 KOH-
TaKTbl cekuun nepekmodarena SAT.1
COEAMHEH C BXOO0M BEPXHEro (NoO cxeme)
nne4ya ycunutens, apyron (Yyepes kOHTak-
Tl CeKumu SA1.2) — C BXOAOM HUXHErO.
Ona ynydweHws CUMMETPUYHOCTI "y Ou1-
HAwwme” katywku L1, L2 w L3, L4, cnyxa-
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wve ana rpyboi NepecTpoiku aHTeH-
Hbl MO 4acToTe, BKAOHYEHBI Ha 0BOMX
BXOQAX YCWAWTENHA, @ NNaBHas Ha-
CTPOVIKA OCYLLECTBRETCA CABOEHHBIM
610KOM KOHOEHCATOPOB NEpPEeMEHHON
emkocT C2, cekuvwm KOTOpOro, B
OTNM4KE OT YKA3aHHOW BbILE KOHCT-
| PyKUMK, MCNoNL30BaHe pa3nensHo.

g CurHanel 4acTOTOW, HA KOTOPYIO Ha-

KC21,L1,L2 sA11

KC22 L3, L4 SA12 Obumi

KR3 K XS1
Puc. 2

KR3 +128

Cxema npepnaraemoro sapuaHTa ak-
TUBHOW @HTEHHBI NoKa3zaHa Ha pmc. 1.
OuddepeHunansHuoin yeunutens cobpax
Ha OBYX3aTBOPHLIX MONEBLIX TPAH3UCTO-
pax VT1 » VT2, Harpyakoit kOTOpbIX Cny-

CTpOEHa aHTeHHa, nOCTYNawT Ha
BXOObl ycunutens B npoTtusodase,
noatomy 8 PY Ttpancchopmarope T1
OHW CKNanbIBAOTCA CHMHDA3HO KM KX
amnnuTyna so3pacTaet. CurHans xe ¢
HacTOTamu, OTNMHAKWWMWUCA OT Yac-
TOThI HACTPOWMKMW, 8 TAKXE HABEOEeHHbIe
CUrHanel NOMex OT OKPYXawlueh Bbi-
TOBOW annapatypsl NOCTYNnawT Ha
BXOAbl YCUNWUTENA CUHGA3HO, NOITOMY
B8 TpaHchHOpPMaTOpe CKNanbiBaTCA B
npoTueodase u ux aMNANTyAa yMeHs-
waetca. KoadduumeHt ycunewrus
Kackana perynupylT W3aMeHeHuem
HanNpsAXeHWsl Ha BTOPLIX 3aTBOpPax
TPaH3ncTopos, NOCTynawwero ¢
AOBUXKa NepemeHHoro pesnctopa R3.

B anddepeHumansHom ycunurtene
WCNONb3YIOT PE3UCTOPEI M KOHAEHCATOPI
TeX Xe TUNOB, 4TO W B YCUNUTENe Ha of-
HOM TpaH3ucTope. PY TpaHcdopmarop T1
HamareiBalwT nposogom MN3B-2 0,1 Ha

KONLLEBOM MarHUTONpPoBOAe ANAMETROM
B...10 MM 13 peppwTa C MarHMTHOW NPO-
HuuaemocTeo 600...1000. O6moTka | co-
nepxut 30 BUTKOB C OTBOAOM OT Cepeau-
Hbl, 0BmoTKa Il — 10 BuTkoB. s ny4wen
CUMMETPUY NepPBUHHYI0 0BMOTKY cneayeT
HAMOTaTb CNOXEHHbIM BABOE MPOBOLAOM
(15 BMTKOB), @ 3atem COEOVHWTE KOHEeL,
0QHOr0 NPOBOLA C Ha4Yanom Apyroro v
Takum 06pasom nonysnTe 0TBOA. KaTtyliki
L1, L3 (no 16 suTkoB) 1 L2. L4 (no 50 sut-
KOB) HamaTeiBaloT nposogom N3B-2 0.2
HEeNnoCpeacTBeHHo Ha pe3bbosbix noa-
CTpOEYHMKax AuameTpoM 4 u ANUHOIA
11,5 MM v3 kapbOHWNBLHOrO Xenesa (npu-
MEHRIOTCA B GPOHEBbIX MarHUTONPOBOAAX
CB-12a). Monesbie TPaH3UCTOPLI Xena-
TensHo noaobpaTe N0 OAUHAKOBOMY TOKY
CTOKA NPW HECKONBKUX 3HAYEHWAX HanpR/-
XEHWS Ha 3aTeoOpe.

Letanun ycunutensa MOHTMPYIOT Ha CTO-
pPOHE MNEeYaTHbIX NPOBOAHWKOB NNavel M3
0BYCTOPOHHE GONLIMPOBAHHOIO CTEeKNo-
TekcTonuta TonuwwHon 1...1.5 mMm, uaro-
TOBNEHHOW B COOTBETCTBUM C pMc. 2.
donbry NPOTMBONONOXHOW CTOPOHLI UC-
Nnonb3yioT B kavectse obwero Nposoaa.
OnR npoxopa BLIBOOOB, NOANEXALWMX
COeOMHEHWY C HUM peTanew, e nnate
ceepnat 14 oteepctuii. Paameps nnatel
Takue Xe, Kak U y yCUNUTENA Ha OOHOM
TDaH3UCTOPE, 4TO NO3BONAET NPOW3BECTH
3ameny 6e3 cywecTeeHHoW AopaboTku
KOHCTPYKUMK aKTUBHON aHTEHHLI,

Hanaxueanue guddepeHunansHoro
yeunutens P4 cBOOUTCA K YCTAHOBKE 0aM-
HAKOBOro TOKAa 4epe3 TDaH3UCTOoDk. [ns
3TOro NepeuyHyD 0BMOTKY TpaHcdopMa-
Topa T1 BpEMEHHO 3ameHsoT OOMHaKo-
BbIMW NOCTOAHHBIMWM PE3uCcTopaMu Co-
npotuenenvem 200...300 Om, ycTaHaenu-
BalOT OBUKOK peauctopa R3 B cpepHee
rnonoXxeHwe 1, NOAKNYME BONLTMETP NO-
CTOAHHOrO TOKa K CTOKam TPaH31CTOPOB,
NoACTpOeYHbIM pe3unctopom RS ycranas-
NUBAIOT HyNeBoe HanpsxeHve Mbu Heob-
XOAWMOCTWM FpaHuubl NOLAMana3OHOoB
CMEWaI0T DAMHAKOBLIM M3MEHEHNEM Hu-
Cen BWTKOB KaTylwex WHAOYKTMBHOCTW L1,
L3 n L2, L4 (ecnm rpamunuy HeoBXoammo
COBWHYTE B CTOpOHy 60nee BbICOKMX
4YacTOT, YMCNO BUTKOB YMEHBLLLIAIOT, @ eCrni,
HaoBopoT, B CTOPOHY 6ONEe HWakux, —
YBENWUYMBAIOT).

Penaxtop — B. @ponoe, rpauxa — B Pponos
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TOBAPLI — MO4YTON!

TNyswmin BeiIGop paanoperaneit, 3an-
Yacten ans pemodTa, paawoniobu-
Tensckux Habopos...

Hoswit katanor "PagwoTosapbl —
noytoir” + CD sbicbinaetcs 8 Bawem
KOHBEPTE C Mapkamu Ha 25 pybneir!
Karanor panuoHa6opos (A4 104 ctp.) —
75 py6. 6e3 y4eTta NoHTOBbLIX pacxonoe.

107113, r. Mockea, a/a 10

Ten. (495) 543-47-96,

8 (985) 366-87-86
WnHTepHeT-maraauu:
WWW.DESSY.RU
E-mail: post@dessy.ru




| KOHTPONLHLIA NPUEMHWK KOPOTKO-
BONHOBUKA — UNGPPOBOA BCEBONHOBLINA
DEGEN DE1103 — 3800 pyGneii.
Onucanue 30ecs:
http://www.dessy.ru .
3akaseiBarte 3peck: 107113, r. Mock-
8a, a/a 10.
E-mail:post@dessy.ru,
Ten. (495) 543-47-96; 8 (985) 366-87-86.

* * *

000 "3nexkTponann”
MNoctaBka MoOGLIX 3NEKTPOHHLIX KOM-
NOHEHTOB W KOMMNEKTYIOWMX. XuMua ans
aneKTpoHukn. Jloctagka no4Ton B
noby Touky Poccuy I0pUaOnHEcKUM K
duanyeckmm nuuam. Co cknapa v noa
3akas.

MOAYNBHAS PEKNAMA

WWW.ELEKLAND.RU
E-mail: elekland@mail.ru
Ten./dakc — (82147) 42026.

* * *

TONbLKO NYYLUUE KOHCTPYKLUMN
MNporpammatopsl AVR 1 PIC, uvdpo-
Bas W aHanoroBas 3ByKOTEXHWKE, THOHe-
pbi, 6LITOBAA 3NEeKTPOHWKE, CBETOAMOA-
Hele oHapK, KOMNNEKTYOWME.
Bonbwon accopTUMEHT
W3aenuini 1 Mogynen.
Dna 3akaza katanora — 4YMCTHIA KOH-
sepT ¢ 06paTHLIM aapecom.
115201, Mockea, a/s 4.
www.new-technik.ru

roToBbIx

"NO3bIBHOW+"

NPEANATAET PAAWMOHABOPHI:
PH-3 KB SSB p/cT Ha 160, 80 m
PH-7 KB SSB p/cT. Ha 160, 80, 40, 20 m
PH-9 yactotomep
PH-134M p/cT. Ha 2 M
PH-15 CUHTES3 p/cT. Ha 9 punan.
603163, r. H. Hoeropoa, a/a-49
"MO3LIBHOW+" T, (831) 417-88-04
www.pozyvnoi.ru NEW
E-mail: pozyvnoi@mail.ru

* * *
BoiCcbinaem no4yTON 3anporpamMmupo-

BaHHbIE N0 Bawemy 3aKka3y MMKPOKOHT-
ponnepsbl 1 N3Y.

390028, PasaHb, a/qa 8.

www.progm.nm.ru ‘

————

BonbTMeTp NOCTOAHHOIO TOKA
C MaTPUYHbIM MHOUKATOPOM

Ha cBeToaAunogax

M. O30JIMH, c. KpacHbii Sp Tomckoii 061.

Mpeanaraemeiid BonsTMETP Gnarogapsa mHANkaTopy 60n6LLOro pa3-
Mepa M aBTOMaTuHeckoMy BbIGOpy npepena HU3amMepeHus: MOXHO
MCNoNbL30BaTh KaK AE€MOHCTPAUNOHHBIA, HANPUMMep, B PaANOKDYXKaX.

pv pa3paboTke DAHHOrO YCTPOMCTBa

6bina nocraeneHa 3apava €o3path
npocTon UG pPOBOIA BONETMETP C MHAWMKA-
TOPOM, NOKa3anus KOTOPOro BMOHLI C pac-
CTOAHWA HECKONBbKWX METPOB, NO3TOMY OH
cocTasneH u3 60nLWOro Y1CcNa OTAENbHBIX
ceetoguopoe. Cxema BONMLTMETpa noka-
3aHa Ha puc. 1. OH npegHasHaveHd ans

W3MEPEHUA NOCTOSHHOMD HaNPAXEeHMA 00
999 B. Becb wHTEpBan M3MEpPAEMbIX Ha-
npaxeHwnin paabuTt Ha Tpw npegena: 3,99;
99 1 999 B, BuIBOP KOTOPbLIX OCYLWECTE-
NAGTCA ABTOMATUHECKW,

OCHOBOW YCTPONCTBA SBASETCA MUK-
pokonTponnep DD1, ero TakTwpoeaxue
OCYLLECTBNAETCA OT BHYTPEHHEro rexe-
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paTopa, paboTaowero Ha vacTtote 8 M.
BxoaoHoe HanpsxeHwe NOCTynaeTt Ha ne-
pPeKniHaemMelll MUKPOKOHTRONNEpOM Oe-
nuTens Hanpsxedua Ha peanctopax R1,
R2, R4—R6. Ecnu BxoOHOE HANpaXeHue
mexee 9,99 B, nunnn nopta PC4 » PC5
(BbiBOAE 27 U 28 MUKPOKOHTpONnepa
DD1) HaxopaTCa B COCTORHWKM BbICOKOMO
umnepanca. B atom cnyyae koadduum-
eHT OEeneHus pPe3nCTUEHOrO OEeNuTens
(R1R2R4) paBeH 4, a HaNpRXEHUe, NOCTY-
nawwee Ha sxoA BCTPOeHHOro ALLM muk-
pckoWTponnepa (nuHuAa nopta PCO),
AONONHWUTENBHO huneTpyeTcs OHY R3C3.
WcTodHuk 06pasuoBoro  HanpaxeHus
MCNO/ML308aH BCTPOEHHLIN HANPAXEHUEM
2,56 B.

Ecnw BXOOHOE HarNpsaxeHns NPeBbiCUT
10 B, nuHwa nopta PC4 (BeiBOA 27 MUKDO-
rkoHTponnepa DD1) nepeiper 8 npoeodR-
ujee COCTOfHWE W NOOKMKYMT NEBBIA NO
cxeme BeiBOf pe3wctopa R6 k obwemy
npoeoay, T. €. napannensHo pPe3ancTopy

R1. MNMpw atom koacdduuveHT peneHun
BXOAHOMO OENUTENA HanNpPaxXeHwsa BO3-
pacreT no 40 v BEPXHWIA NPeAen n3me-
peHua coctaent 99.9 B. Ecnuv Ha atom
npegene BxOAHOE HANDAXEHWe CTaHeT
meHee 10 B, nuHus nopta PC4 nepe-
KIMOYUTCA B COCTOSHWE BLICOKOFG UMrie-
AaHca v Ko3IQPUUVEHT AENEHUR pesn-
CTWBHOrO AENVUTENR CHOBA YMEHBLLUMTCK
0o 4. Korpa BxooHoe HanpaxeHue npe-
sbicuT 100 B, nuHus nopta PCS (BuiBog
28 DD1) nepenpetr B nposogsuee
COCTORHWE W NOOKMOYUT NEeBulit no
cxeme BblBoA peauctopa R5 k obwemy
npoeoay, T. e. NapannensHo pesncTopam
R1 1 R6, ysenuuuseas koadpduumeHT
AeneHus BXOAHOro HanpaxeHua ao 400.
B atom cnyyae sepxHuin npepen ua-
mepenna coctaswT 999 B. Paznenexue
uenbeiX U AECATLIX A0NEN BONLTA B 338U-
CUMOCTW OT Npeaena MamepeHus ocy-
LWEeCTBNAETCA ceeToguofamu HL4AG6 wunu
HL47, koTopbie BeiNONHAKT yHKLMYU
AECATUYHBIX 3anAThIX MATPUYHONO WH-
Avkatopa. Cam wHavkaTop npepacrae-
nseT coboi MaTpuuy u3 45 ceeToamonos
HL1—HL45.

MuraHne ycTpoicTea ocywects-
NAETCA OT aKKyMynaTopa COTOBOro
TenedoHa, HO MOXHO NPUMEHWTL CTa-
6unuanpoeaHHbIi ceTeson 6nox nuTa-
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BONLWWHCTBO NEMEHTOB, KPOME aK-
= kymynatopa G1, BeiknoyaTens nNUTaHus
T SA1 v peauctopa R2, CMOHTUPOBAHL! Ha
neYaTHoi nnate u3 AByCTOpoHHE honb-
oo FUPOBAHHOIO CTEKNOTEKCTONUTA, HEepTex
@] KOTOpOW nokasaH Ha puc. 2. [pu-
ogd |/ meHeHbl peaucTopsl MNT, C2-23, okcua-
/ HBIA KOHOEHCATOP — UMNOPTHBINA, OCTaNb-
Hele — K10-17, npuyem C1 — ang no-
oo BEPXHOCTHOro MoWTaxa. Ceetoauonb
ARL-5613UYD MOXHO 3aMEHNTE Ha CBETO-
nvoas ARL-5613URD kpacHoro usera
CBEYEHUS, BLIKIIOYATENL NUTAHUA W aKKy-
mynatop wMoryT Geite nmwoboro Tuna.
BHELWHMIA BUO CMOHTUPOBAHHOMO YCTPOW-
cTBa NokasaH Ha puc. 3 u puc. 4.

Mpy NporpaMmMUpoBaHUN MUKPOKOHT-
ponnepa ero KoHGUrypauu ycraHasnm-
BalOT B COOTBETCTBUKM € pMcC. 5. Hanaxu-
BAHWE HAYMHAKOT C NOAKNOYERWUA napan-
nensHO BxoAy ycTpownctea obpasuoeoro
soneTMeTpa. "Bxog +" coeduHsIoT ¢ No-
COBOW NUHUER NUTaHuA 1M nogbopkon pe-
3aucTopa R2 pobueaTCH 0AVMHAKOBLIX NO-
KasaHui CBeTOAMOOHOrO WHAWKATOPa C
vHAMKATOPOM 06pa3uoBoro BONETMETPa.
3artem noparwT Ha BXOA HaNpAXeHwe

KRz -Bun 20...30 B 0T CTaBUAM3UPOBAHHOrO UCTON-

T HuKa 1 nopbopkow peauctopa RE Takxe

P 5 yPaeHWBAOT nokasanva. [lanee yeenuuu-

D‘ﬁd BaKOT BXOAHOE HanpsxeHue 150...200 B u
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CeTeBas cBeToaMoaAHasa namna
Cc ONOKOM NUTaHUNA

Ha MUKpocxeme
C. KOCEHKO, r. Boponex

VIPer22A

B nocnegHee Bpems namnsl HaKkanuBaHWA, MMeKOU|Me BecbMa
orpavmyeHHblii pecypc oxkono 1000 vacos, u rasopa3psgHbie ocse-
THUTENbHbIE NaMnbl ¢ pecypcom npumepHo 20 000 vacos aHepru4Ho
BLITECHAIOTCS CBETOAUOAHLIMY aHanoramu, cnocobxsimm pyHkuymo-
HupoBares 6e3 zamewHsl ropasgo gonswe — 100 000 vacoB. Owum
MMEIOT HauBBICLUMKA Cpean MCKYCCTBEHHbIX MCcTOoYHMKkoB ceeta K4
npeobpa3zoBaHns 3N1EKTPUYECKON 3HEPruM B CBETOBYIO, YTO BbIHYX-
AaeT NpasuTeNsCTBa MHOrMX CTPaH, B TOM Yucne u Poccum, sHep-
ruyHee BHeapsaTL 3Heprocbeperaiowne TexXHONOruM B CBETOTEXHH-
Ke. 3ToMy Takxe cnocobCTByeT HEYKNIOHHOE CHUXEeHMEe CTOMMOCTH
CBepXbAPKUX CBETOANOL[O0B M3-3a KOHKYPEHUMM MX MUPOBbLIX Npo-

HM3BOAMTENEHN.

1.~ coxaneHwo, B BonbwrHCTEE BBITOBLIX
L'\ CBETOAMOAHBIX NlaMN WCNONbL30BaHH!
npocTefwmne cetesble BNOKWM NUTAHWA C
6annacTHbiM KOHAEHCaTopoM. M aTo He-
CMOTPS Ha TO, HTO O6LWEen3BeCTHbIe Heno-
cTatku nocnefHux (Bpocok Toka npu
BKIIOYEHWM, Y3KUIA MHTEPBAN CETEBOrro Ha-
NPSAXeHUs, COOTBETCTBYIOWMIA AONYCTU-
MBIM NpepenamM ToKa Yepes CBeToavoas!,
a TaKke BO3MOXHOCTE MOBPEXAEHUS NpU
obpblBax B HAarpy3ke) NPUBOANAT K Npexae-
BPEMEHHOMY BbIXOAY CRETUMLHWKOB W3
CTpOA. 3TO 3HAYMT, 4TO NopobHoe Cxemo-

TEXHWYECKOe pelieHne B NpuHUUNe He
moxeT obecneunTe 3achdexTUBHYIO OONro-
BpeMeHHyo paboTy CBETOAMOAHbIX UCTON-
HWKOB CBETA C npeanonaraemeiM pecyp-
com B 100 000 4acos.

MNpepnaraeman KOHCTPYKUMA NPOCTOro
manorabaputHoro cetesoro VWM pns
CBETOAMOAHOM Namnel (pue. 1) ceoboaHa
OT Takux HEAOCTATKOB U, HECMOTPA Ha Bbi-
COKYI0 HaOeXHOCTh 3KCnNyaTtaumm, o4eHb
pewesa (npumepHo 50 py6. 6ea ceeto-
avonos). Micnone3oBaHwe cpeacTs asTo-
MaTU3UPOBAHHONO NPOEKTUPOBAHWMA OaH-
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HOrO YCTPOWCTBA NPEaoCTaBnser Bo3-
MOXHOCTE paguonobutend camocTos-
TensHo rbKo BApEMPOBaTE HOMEHKNATYPY
¥ YUCNO NOAKNIOYAEMBIX CBETOAMOAOB.

Pabora nogobHOro MMNYNLCHOro NOHKU-
waowero crabunuaatopa HanpRXeHWs u
DU3UHECKME NPUHUMNE! €r0 PYHKLMOHWPO-
BaHuA onucanel B [1] (puc.1,8 u puc. 2,6).
MNoatoMy Bonee noapobHO paccMoTpum
nocneaoBaTeNsHOCTL NPOEKTUPOBAHWA
ceTesoro npeobpazosatens NS NUTaHUA
17 yneTpaspkux ceeToavoaos, CNone3y-
eMblX B ONWCHIBAEMOM  YCTPOWCTBE
(pwc. 1). Cpean Hux EL1—ELB — cran-
AapTHbe 5-MUNAMMETPOBLEIE CBETOOWMOAL!
LC503TWN1-15G 1 EL9-EL11 — uun-cee-
Toauoasl ARL-5060WYC no 3 wr. 8 npsmo-
yroneHom kopnyce PLCC6 pa3mepamwu
5x5 MM € pONYCTUMBIM NPAMEIM TOKOM A0
40 MA 1 NPAMBEIM NAaOEHWEM HANPAXEHUA
npumepHo 3,2 B Ha kaxaomM avope. Takoi
BbibOp CBETOOVMOOOB B 3K3EMNNAPE aBTo-
pa obycnoeneH HeoBXxoAWMMOCTLIO OCBE-
LWEHWA KOMNLIOTEPHON Knasuatypel. MNep-
Bbie cBETOAMOALI 06NANAI0T MaNbLIM YINOM
uany4eHus — 15° no ypoeHO NONOBUEHOM
MOWHOCTK, BTOPbIE — Bonblinm — 120°.
B pesynstate B CyMMapHOM CBETOBOM
naTHe BynyT OTCYTCTBOBATL pe3kue rpa-
HWUBI, NDUYEM OCBELIEHHOCTL B LEHTpE
Gonswe, yem Ha nepudepun. LiBeTosoi
OTTEHOK TAKOro UCTONHMKA CBEeTa — cpea-
HUIA MEXOY XONOAHBIM 1 TennbiM Gensim,
410 0ByCcnosneHo napaMerpaMu UCnonb-
30BaHHLIX CBETOAWOA0B.

M3 KOHCTPYKTUBHEIX COOBpaxeHuid oa-
HOTUMNHbLIE CBETOAMOAbI COEOWHEHbl MNo-
cnegosaTtensHo, NPW 3TOM NONYYEHBI NO-
KasanHbie Ha puc. 1 aee uenu (M3 8 n 9
CBETOAMOO0B COOTBETCTBEHHO), KOTOPLIE
coefvHeHbl NapannentHo 4epe3 TOKo-
orpaHuumBarowme pesvcrtopsl R2 v R3.
BhixogHoe HanpsxeHwe npeobpasoearte-
ns gns obewx uenein ewibpano 32 B npu
TOKE Harpy3kn 40 mA.

Ana npoexTuposanua npeobpasosare-
N\ ncnone3oeana nporpamma Non-Isolated
VIPer Design Software v.2.3 (NIVDS), o ko-
TOPOW pacckasaHo B ctatee [2). MiHTepean
HanpPAXEHWA CeTW OCTAaBNEH BbliDpaHHbIMA
nporpammMon no ymonuyanuo 88...264 B.
Wcnone3osan WW kouTponnep — mMukpo-
cxema VIPer22A c¢ wactoton npeocbpaso-
BaHua 60 klu, pexum npeobpasosaHnn
npepoiBucTein (DCM — Discontinuous
Current Mode), BeixoaQHOE HanpsaxeHue —
32 B npu Ttoke 40 MA. NHOYKTUBHOCTb
HakonuTensHoro gpoccens L1, paccuu-
TaHHas NPorpaMMon, cocrasuna 2,2 M.
JApyrve napametpul npeobpasosatens:
KNO — 74 %, makcumaneHas aMnnivtyna
TOKa KOMMYTUPYIOWEro TpaH3ucTopa
mukpocxemsl DA1 — 169 mA, ee makcu-
maneHan Temnepatypa — 47 °C, addex-
TUBHOE 3HaYeHwne noTpebnaemoro Toka —
17 MA NpM MakcUManbHOM CETEBOM Ha-
npaxeHun 264 B.

Opoccens L1 — nopaboTaHHbiil BeICOKD-
yacToTHeNA [AM-0,1 500 mklMH. [na yeenvye-
HWUA 8rc UHOYKTUBHOCTW 00 2,2 MITH K umero-
weica 0bmoTke A06GaBnsoT, HEe W3MEeHss
HanpasneHwe HaMmoTkK, 2 cnos no 100 ewT-
koB nposona MN3B-2 anamertpom 0,12 mm.
Waonaumio mexay AoGasnaeMeiMi CNosmMM,
a Take obwee nokpeiTe Opoccens Bbl-
NOSHAIOT KNeIAKOW NeHTON (ckotyem). OTru-
GaHue BLIBOAOB OPOCCENs ANA MOHTAXA Ha
NEYaTHoOM nnare NPOW3BOAAT He Bnuxe
Smm ot depputoBoro kopnyca, wHade

00!

BUHVLIUU MWIMHKOLOU

81-88-209 "uaL

ni olpesgynsuos msoduog
ni'olpeJg|iew naield wandy

0102 't 5N oultvd



UCTOYHUKUN NUTAHUSA

Ten. 607-88-18

MNpuem cTaTen: mail@radio.ru

PALWNO Ne 4, 2010

Bonpocsi: consuit@radio.ru

)

I

h

Puc. 3

3aBoAcCKWe BoiBoasl 06MOTKM ByayT no-
spexaeHsl. Bmecto gopaboTanHoro apoc-
cena IM-0,1 MOXHO NPUMEHWTL KaTYLLIKK
UHOYKTUBHOCTKM  KWMIM-0,2-2200 wnm
SDR1006-2200.

YepTex neyatHo nnaTel npeotpasosa-
TEeNA, BbLINONHEHHOW W3 OAHOCTOPOHHE
¢GONLrMPOBAHHOIO CTEKNOTEKCTONUTA TON-
wmHoin 1...1,2 MM, Nokasax Ha puc. 2, a
ee BHEeWHWH eng — Ha puc. 3. KoHpeH-
catop C1 BnansaioT ¢ 3asopom 7...8 mm no
NNAThl, TAK KaK €r0 HAA0 HaKNOHWUTE K LIEHT-
py nnarsl, 4To6bl OH PasMecTuncs B Npwu-
MEHEHHOM LOKONEe OT CrOpEBLUEH 3HEp-
rocbeperaiowen namrib.

B npeobpazoearene moryt GbiTb wc-
NoAL30BaHbl UMNOPTHBLIE OKCUOHLIE KOH-
neHcarTopsl ¢ npeaensHol paboden Tem-
neparypoin 105 °C. KonspgeHcartopsl CZ2 u
C5 — nneHo4YHbIE MK KepamuyHeckue c
HOMUHANbHLIM HaNPAXEHUEM HE MeHee
50 B. MNnaekas nepembiika FU1 — npo-
BONOKA OT NPENOXPAHUTENS C HOMWUHANL-
HbiM TOkOoM 1 A. lNpope3s 3awuwaer
nnaty npw neperopaxum FU1. Ho npopeas
HE HyXHa, ECNU NEPEMbINKY 3aMEHUTb
N7aBKON BCTaBKOW B KEPAMWYECKOM KOp-
nyce (13 cepwia BM1-1, BM1-2) unm npe-
AOXpaHUTENsHBIM - pe3ncTopom P1-25
(VN aHaNOrMYHBIM WMNOPTHLIM CONPO-
TusneHuem 8...10 Om). B cnyyae vcnons-
30BaHA NPeAOXPaHUTENLHOrO pe3ncTopa
conpoTueneHuwe pesuctopa R1 ymeHs-
watoT Ao 10...12 Om.

CeetoavonHas Harpyska R2R3EL1—
EL11 cMOHTMpOBaHa Ha ApYroi NeYaTHoM
nnare u3 AByCTOPOHHE PONLrMPOBAHHOMO
creknotekcronuTa TtonwmHon 0,5...1 Mm
(puc. 4). Yyactok $onerm MHOroyrons-
HOM GOpMbI B UEHTPE NNaTLl NpegHasHa-
4YeH OiR 0TBOO3 Tenna OT CBETOAWMONOB
NOBEPXHOCTHOro MoHTaxa EL9—EL11.
TokoorpaHmyuBaowme pesuctopsl R2 u
R3 — PH1-12 tunopasmepa 1206. Ose
nnatbl COEAWHAT Mexay coboi naitkon B
COOTBETCTBYIOLUMX KOHTaKTHbIX nnowan-
Kax Tpex OTpe3koB MeaHoro Nposoaa ava-
meTpom 0,7 MM W ANUHOA NPUMEPHO
7 MM, Ha KOTOPLIE B KA4ECTBE OrpaHuyu-

P’ TensHbix BykC HAOeTel OTpesku nycToTe-

-

NblX NNACTUKOBLIX CTEPXHEW OT LIapUKO-

BbiXx py4ek. [psa npo-
B0OAA NOQAINT NUTaHWe
Ha nnaty co CBeTo-
ouonamu, a TpeTun
obecneynsaetr Heob-
XOOUMYIKD XEeCTKOCThb
KOHCTpyKuwu. MNpu co-
e0UHEHNN CMEXHBIMK
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Brauane ¢ nomoweto JIATP xenatens-
HO y6eanTbCa B CTabUABHOCTY BbIXOAHO-
ro HanpsxeHuA 32 B Bo BCem uHTepeane
W3IMEHEHWA CETEBOro  HanpAXeHwus
(88...264 B), npu 3TOM BMECTO CBETOANO-
[OB NOOKNIOHAIT pe3ucTopbl  o6uwwmm
conpotueneHvem 800 Om. 3atem cBeTo-
AMOOE! YCTaHaBAMBAKOT Ha MecTo, a BMec-
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AIBNAIOTCA CTOPOHLI, cBOGOAHLIE OT 3ne-
MeHTOB Ha OBGeux nnatax. B otsepcrus
KOHTEKTHbIX NNOWAaaoK, OTMEeYeHHbIX
3B€30104KaMK, BCTABNAIOT U C ABYX CTOPOH
NpoNavBatoT KOPOTKUE OTPE3KKU NPOBOAA.

TO NOCTOAHHBIX TOKOOrPaHUYUBAKOLLMX
pe3uncTopoe R2 1 R3 spemexHo cnaveatoT
NoACTpOeYHble conpoTueneHem 150 Om
MNpn usmepeHusx cnepyer OCTEeperaTeca
3NEKTPUYECKOrD yAapa TOKOM, NOCKONLKY



BCE 3NEeMEHTHI YyCTPOWCTRA ranNbBaHU4ecku
CBR3aHbLI C NMTaKoWen anekTpoceTsbio. Bee
W3MEHEHWA BLINONHAOT TONLKO B OTKNKO-
YeHHOM cocTosHuW. NoacTpoeyHbIE pesn-
CTOpL PErynupytoT AW3nekTPu4eckoit
oTBepTKOi. TOK 4Yepe3 Kaxayw
uens CBeTOANOA0E KOHTRONMPYIOT
MuaAnaMnepMeTpomM. Xota wc-
NonNL30BaHHLIE CBETOAMOAL NO-
nyckaloT npamoit Tok Ao 40 MA C
COOTBETCTBYIOLMM YBENUYEHWeM
APKOCTK CBEYEeHWs, B uensx ao-
CTUXEHWA 3aABNEHHON A0NTOBeY-
HOCTW CBETOOWMOL0B NOACTPOMKON
Pe3VCTOPOB TOK YCTaHaBAWBAKOT
paBHbiM 20 mA. MNpumepHo Yepes |
5 MWH nocne BkNK4YEHWs CTa-
6UNU3VPYETCA TENNOBOA PeXumM
CBETOAMOAOB, NO3TOMY Heobxo-
AvMa AONONHUTENBHAA NOACTPOR-
ka Toka. MNpu HanuyMm OAOHOro
MUANWaMNEPMETPa TOK B Kaxaow
CBETOAMOAHOW LENW Perynvpytor
no ovepeav. B 3aeepwerue noa-
CTPOEYHLIE PE3MCTOPLI 3aMEHAT
NOCTOSIHHBLIMKW  HAWAQEHHOr0 CO-
NPOTUBAEHWA.

C nomMowbld WHCTPYMEHTa
Waveforms nporpamma NIVDS
no3BONRET CMOAENWPOBaTh pe-
xumbl LM kowTponnepa. Ha pwme. 5
nokasaHa guMarpamma uMnNynbCHORo ToKa
B KOHTPONNEPEe NpW CETEBOM Hanpaxe-
HuM 220 B, npakTu4eckw cosnaewan c
pPe3ynsTaTamm KOHTPOMbHBLIX U3MEPEHWIA.
Wutepean 0...1,5 MKC COOTBETCTBYET
OTKPLITOMY COCTORHWIO  KOMMYTUPY-
OWero TpadaucTopa mukpocxemsl DA1
(npsamoi xon npeobpaszosartens). CUHKUM
UBETOM NOKA3aH rpaduk Toka B HAKOMNW-
TEeNLHOM Apoccene Bo spema obpaTtHoro

xopa npeob6pasoBatens. WHTepsan

1,5...13 MKC coOTBETCTBYET 3Tany nepe-
[aqyv B Harpy3Ky 3Hepriv. HakonneHHown
apoccenem BO BPEMA NPRAMOro xopa.
WuTepean 13...16,6 MKC — Tak HaablBae-

man GectokoBas nay3a & paboTe npe-
obpasoBaTtenda, Koraa BO3HWKAKT CBO-
6onHble 3aTyxawowmue konebadua Hanps-
XKEHUR W TOKa B BbIXOQHOW uenu. bonee
HarnaaHo 3Ty konebaHwa unncTpupyer
CHSITaA aMarpamma HanpaxeHws Ha MCTOo-
KE TPaH3aucTopa OTHoCKUTENnbHO 06uiero
npoeoaa nuTasua (puc. 6), roe xopowo
3aMeTHO, HYTO 3aTyxawuwwe konebaHwa
HanNpsXeHWA NMPOVCXOAAT OTHOCUTENLHO
ypoBHsi 32 B, COOTBETCTBYHLUENO Bbl-

X0OHOMY HanpsxeHuio npeobpa3sosate-
ns. BoixogHoin cdwunetp C4C5 cHuxaeT
NyNbCaumMm BbIXOOHOrO HanpAXeHWa Ao
300 mB.

Kak BuaoHO 13 prc. 5w 6, nukoBbIA TOK
KOMMYTHPYIOLIEro TpaH3wuc-
Topa Mukpocxemsl (169 MA) B
HECKONbKO Pa3 MeHblue Mak-
CUMansLHO A0NYCTMMOTO 3Ha-
yeHua 700 mA, HanpsxeHve
Ha CTOKe 3TOro TpaH3ucTopa
(300 B) Takxe MeHbLUE MakcK-
ManeHo gonyctumoro 730 B.
310 obecne4nsaeT paboTy
npeobpa3osatena ¢ 6o0nb-
WM 3anacom 3IneKTpuye-
CKOW NPOYHOCTM, 4TO Hapagy
CO BCTPOEHHOW B MUKpPOCXe-
My TennoBOi 3awwuToin, a
TakxXe 3auwuTon OT 3ambika-
HWA 1 OBpLIBOB B Harpyske
rapaHTupyeTr MHOFONETHIOK
HagexHyw paboTy onucaHHo-
ro yctponctea. BHewnwuit sua
CBETOAWOAHOW namnel Noka-
3aH Ha puc. 7. B Helr uc-

/™ nonb3oeaH oTpaxaTtens OT
. L—LT' HEWCNPABHOIO KapMaHHOTro
B & doHaps.
NNTEPATYPA

1. Koceuko C. OcobBenHocTv paboTtel vH-
LYKTUBHEIX 3NEMEHTOB B OOHOTEKTHBIX NPeod-
pazoeaTtensx. — Pagwo, 2005, Ne 7, ¢c. 30—32.

2. Kocenko C. ABTOMaTU3IWPOBAHHOE NpO-
exTupoeaHue manorabaputHex VIMM Ha mukpo-
cxemax ViIPer — Pagwo, 2008, Ne 5, c. 32, 33.
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WHTEPHET-MATA3MH "AECCH"

npepnaraer:

— EK-218 — 4yyno KUT. 3nexTpoHHIiA
KOHCTPYKTOP Ana geven ot 5 oo 14 ner,
218 cxem — 1484 py6.

— EK-39 — 4yno KWUT. 3nekTpoHHbIi
KOHCTPYKTOP ANA aeteil or 5 go 12 ner,
39 cxem — 630 py6.

— EK-35 — yyno KMUT. 3nekTpoHHbIi
KOHCTPYKTOP Anst getei ot 4 no 9 ner,
35 cxem — 382 py6.

— Apantep MKO50 ans nogxniode-
HuA no USB-ycTpowicTe IDE/SATA k NK —
1065 py6.

— USB ocuwnnorpagp BM8020 —
2165 pyb.

— Kanbkynatop y4eta pacxopnos
MT4080 — 590 py6

— Habop petanein EXTRA-PIC-KIT
Ana c6opkv nporpammaropa EXTRA-PIC —
550 pyb6.

— BHYTpUCXEMHBI OTNAQHMK yCT-
powncte Ha PIC-koHTponnepax MICD2-
MC1 (ananor MPLAB-ICD2) — 1700 py6

— Apantep K-nuwuu BM9213 s
MOAKNIOYEHWA NEPCOHANBLHOMO KOMMBIO-
Tepa 4Yepe3s USB xk awarHocTu4eckomy
kaHany (K- wnu L-nnHuM) anexTpoHHoro
6noka ynpasneruws (3BY) asTomobuna ¢
LUENBI0 OMArHOCTMKW WU YNPaBAEHWA ero
GyHkumaMn — 840 py6.

— Apantep K-nuuunm NM9213 (Ha-

e et i —— T . e

6op ang cbopku) AnA NOAKNKYEHVA NEp-
COHanLHOro komneloTepa vYepe3 COM-
nopT k 3BY asTomobuns — 552 py6.

— MNepexogHuk USB 8 COM BM8050
ona NK — 399 py6.

— 4-KaHaNbHbil MWKPONPOLECCOPHbIN
Taumep, TepmocTaT, Yacel NMB8036 —
1367 py6.

— [ByxauMana3oHHbIi
BMB8010 — 1893 py6.

— WIMNYNbCHBIM MUKPONPOLECCOPHLIHA
mMeTtannouckatens BM8042 — 1277 py6.

— YHuBEpCANbHLIN MUMNYNLCHBEIA Me-
Tannovickatens BM8044 KOLLEN 51MM —
3576 pyb.

— 3QnexkTpoHHLIR Beamen MT4020 —
395 py6.

— Habop "Yactoromep 10 Ny —
250 MIry” — 550 py6.

— GSM-curHanuzauvio BMB038 —
1122 py6.

— Uwudporyio wkany TpaHcveepa —
850 py6. Y =

— USB-woHu3atop soznyxa MT1080
— 395 pyb

— USB-FM nepepatunk BM2080 —
2134 py6.

— Waromep ¢ aHanuaaTopoM Xupo-
BOW TkaHu MT4060 — 315 py6

— MT1010 — Buaeo3zoHg ona poc-
Tyna k TPYAHOOOCTYNHbLIM MecTam —
5595 py6.

yacToTomep

— BM39010 — USB BHYTPUCXEMHLIA
nporpammatop AVR mukpokoHTponne- |
pos — 662 py6. |

— LUKEY 852D+ Liudposyo TepMo-
BO3OYLUHYIO NAANbHYIO CTAHUMIO — UMd-
poeoi deH 1 naaneHuk — 2727 pyb.

— LUKEY 702 — MMasneHyo crtaH-
unio — undpoBOn WHAMKATOP, ¢deH +
NasnbHWK, KOMNAkTHLIX pasmepos — |
2346 pyb. |

Onncanve v XxapakTepucTuku CMOT- |
pute Ha http://www.dessy.ru

Bcerpa B npopaxe Habopul petanen
ONA CamoCcToATENbHOM cBopkM, Kopny-
Chbl, paguopeTtany, matepvans n 06opy-
A0BaHWe ONA Nanku.

107113, r. Mockea, a/a 10. 3a-
Ka3ssl NPUHUMAKTCA No GecnnaTtHo-
MY MeXAYropoaHOMY MHOFOKaHanb-
HOMY Tenedgony: 8-800-200-09-34 |
¢ 9-00 po 17-30 MSK. no e-mail:
post@dessy.ru wnu Ha caiite |
www.dessy.ru.

371 1 MHOTKWe Apyrve Habopsl, yans! u
Mooynu  Ana  paguoniobuTensckoro
TBOPYECTBA, @ TAKXE KHWIM Bbl MOXETE
npuwobpecTtu no anpecy:

marasun "TexHudeckan KHura" Ha
TeppuTOpUM KHWXHOM  apmapku
r. iobepusl (MO), yn. Bonkoeckas,
nom 67,

Ten. B (915) 069-06-88.
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Kak noaknio4umtb K oa4HOMY
KOMNbIOTEPY TPU MOHUTOPA

A. BYTOB, c. Kyp6a fipocnasckoii obn.

O6b14HO K NepCOoHanbHOMY KOMNbIOTEPY GbIBaET NOAKIIOYEH TO/b-
KO oguH MOHUTOP. Ho He3zaBMCHUMO OT ero paamepa v pa3pelweHns
MecTa Ha akpaHe gns orobpaxexHus Bcel HeoGxoaumon MHGopMa-
uun nHorga He xearaer. Oka3biBaeTcs, 4To6bI MOAYHUTE HE[OCTAIO-
ujee Mecro, k IO60My COBPEMEHHOMY HACTONLHOMY KOMNLIOTEPY
MOJXHO rNOAKMOYNTE HECKO/ILKO NOJIHOLEHHbIX MOHUTOPOB O4HOBpE-

MeHHO. ABTOp yXe pacckKka3bisan

B cBoel crarpe 'TlogknwovyeHne

AONONHUTEABHOro MOHNTOPA K BUAEOKaPTe C TeNeBU3NOHHbLIM BbIXO-
A[om” ("Pagmno”, 2004, Ne 11, c. 26—28), xaKk noAKNIOYMTE K KOMIbIO-
Tepy ABa moHuTopa. CerofiHA OH yBeNUYM NX YUCNO A0 TPeX.

\ﬁcmnomoe 6onewuHCTBO CoOBpe-
MEHHbIX WrpOBbIX BWAEOKAPT C
vHTepdeincom AGP wnu PCIl-Express
paccyuTaHsl Ha OAHOBPEMEHHYID paboTy
C nByMs MOHWTOpamu. Ecnwm
MaTepUHCKan nnata KoMMbio-
Tepa AonyckaeT YCTaHOBKY,
Hanpumep, ABYX TaKux Buaeo-
KapT, TO K KOMNbIOTEPY MOXHO
NOAKNIYUTE 00 4YeThlipex
MOHUTOPOB OAHOBPEMEHHO.
Ho martepuHckue nnatel C
Takol BO3MOXHOCTLIO BCTpe-
4alwTCA OO0BONBHO PeaKko, a
npuobpetenne gononHUTeNL-
HblX COBPEMEHHbIX BUAEOKapT
TpebyeT pacxopos, wvHorna
BeCbma 3HauyuTensHolx. OgHa-
KO NOOKNIOYUTE TRETHUH MOHM-
TOP K KOMNBIOTEPY MOXHO 6e3
Cepbe3HbIX GUHAHCOBEIX BNO-
KEHWA 1 paxe BoBce Ge3 HMX,
ecnu  wumeetca "ApeeHAR”
BUWOEOKapTa ¢ wHTepcheicom
PClI.

MNpexpe 4em nogcoenm-

E==asts

»OTA OnChip
*Onhoard PCI Device :
*SuperI0 Device - ] [
Init Display T
OnChip USB Co

USB Keyhoard Suppnrt
USB Mouse Support
IDE HDD Bloek Made.

Puc. 1

Terwi Fa&o\wcron 3actaska

B nporpammy BIOS Setup w, kak noka3sa-
HO Ha puc. 1, M3MEHARA 3HaYeHWe napa-
meTpa Init Display First (wnv aHanoruyHo-
ro), 3apate, kakas Buaoeokapta Gyper

CMOS Setup Bt111ty - Copyright <C> 198
lntegrated Periphe

IDE Deuu_:e

i fPnahled ]

HATL Kk KOMMbIOTEPY TPETWUIA
MOHWTOP, Heobxooumo noa-
KNIO4UTE WM HacTpoOWTb nep-
Bule [Ba, PYKOBOACTBYACH
PEKOMEHRAUMAMW MOER Npe-
Ablayuwen ctaTten Ha 3Ty
TEMY, HO C Y4ETOM TOro, 4TO
BTOpOEe ycTpoucTeo oTobpa-
XEeHUA — MOHWUTOP, a He
Tenesuaop.

Ana noaknioyeHws TpeTwe-
r0 MOHWTOpa A YCTaHOBMAN B
csoBoaHeIin PCI-cAOT KOMNbIO-

Lucnneir

Pasamectime sHauku MORLTOPOE € COOTEET CTBMM © WX RICNON0KEHHE 4

P: BEE Enter]
[Press Enterl
Press Entewl
IaGRY .. :
fnll En:bled]
[(Disabledl -
[Disahl?d]

Ogopmnerme | Mapamerpei |

WHULUWANU3WPOBATECA NEPBOW. |r1H¢)0p:
MauuMa 0 Xo4e 3arpy3ku OnepaunoHHOM
cuctemebl Bynet oTtobpaxaTeCca Ha MOHW-
Tope, NOOKIYEHHOM WMEHHO K 3TOW
BuaeoKapTe.

B komnnexte apawnsepos Windows XP
TOT, YTO HyXeH Ans BwaeokapTel S3
TrioB4V, yxe wmeerca. OH HaxoaAWTCA B
daiine driver.cab. B Windows Vista apai-
Bepa yCTapesllein BUOAEOKapTLl MOXET He
okaszartbCa. B aTol cuTyaumu MOXHO no-
npoboeaTb yCTaHOBUTL COOTBETCTBYIO-
wwidi gparsep m3 Windows XP. MoxHo
nouckarte ero Ha crapeix CD ¢ nporpamm-
Hbim oBecneyeHwem wnu 8 MHTepHeTe.
Ecnu Windows Vista yctaHasnueaTs Han-
OeHHbl ApaiBep OTKaxertcs, '3acTa-
BWTE" CUCTEMY 3TO cAenatb MOXHO C
noMowbld ee pepakTopa rpynnoBown
NONUTUKMN.

Mocne ycnewHo ycTaHOBKW Apansepa
HeoBX0OoMMO ykasaTb, KakOd MOHWTOP
6ypeT CcuvTaTbCH OCHOBHBIM W B Kakom
nopsake oHw GyayT pacnonoxeHsl Ha
pabo4em mecTe. [ns 3TOro B MEHIO, BbiNa-
OA0WEeM NpY LWenYke Npasoi KHONKOW
Mbiwn no "Pabovemy crony”,
Heobxoaumo BuIBpaTe NYHKT
"CeoiicTea” (8 Windows Vista —
"Mepcoxanuaauus”). OTkpo-
€TCA OKHO, MNOKa3aHHoe Ha
puc. 2.

3peck cnepyeT 3apath pas-
peweHWe 3KpaHa M Ka4vecTeo
UBETONEPEAaYY ONa ONONONHK-
TEeNbLHOro MOHWTOPa. “lMepe-
Tackusas” MbILUBIO NPOHYMEDPO-
BaHHLIE 3HAYKWM, PA3MELLAIOT MX
B COOTBETCTEMW C [OENCTBU-
TENbHBIM PacnoNOXeHUeM Mo-
HUTOpOB Ha pabovyem mecTe.
OOovH 13 MOHWTOPOB Ha3Ha-
4alwT OcHOBHbIM. Ecan nanens
3apga4 otobpaxaerca He Ha
3TOM MOHWTOPE, HECKONbKO
pas CHUMWUTE W yCTaHoBWuTe
OTMETKY NyHKTa "Pacwupute
pabounii CTON Ha ITOT MOHW-
Top”

Cuctema Windows 1 suaeo-
KapTel Ha Buageonpoueccopax
ATI, AMD-ATI w NVIDIA pawot
BO3MOXHOCTb paborate npwm
Pa3Hebix paspelwleHuu, rnybvHe
ugeta, 4actore obHOBneHwus
n3obpaxeHwa M C pasHeIMK
o6oamun pabouero crona Ha
KaxgomM W3 NOOKNIYEHHBIX
MOHWTOpPOB. Ha pwmc. 3—5
nokasaH npumep OAHOBPEMEH-
HOW paboTel TpPex MOHWTOPOB.

Tepa snaeoxkapTy S3 Trio64V
soinycka 1997 r. MNpegsapu-

- 2 Maayns naaksmosersdn Moropa Ha NYIDIA GeForce FX 5500

OcHosHO® MOHMTOP € pas-

TensHo B ceobofdHbie naHenwu
BVAeOKapTel GbINM BCTABNEHD!

ABe AONONHWUTENBHBIE MUKPO- SHHELE J vontle | | femive soicokoe (32 6ura) v
CXeMbl NAMATU. 3TO yBENUYM- P o ——
no o6LeM ee BUOEONAMATH 0O 1EBBua !Cﬁl}*rowen (B FN " EE

2 M6ainT v nano BO3MOXHOCTL
WCNONL30BaTh pa3pelleHne
akpana 1024x768 nkc npwu
16-paspsaoHon rnybuHe usera.
Noaxopswwve  MUKpOCXeMsbl
namat Gbinn HalgeHsl Ha
MaTepWHCKOR nnaTte cTaporo
KOMNbIOTEPA.

Mpwv nepeom BKNK4YEHWU

Paspewerie axpaqa

FICTOND3I0BITE 3TO YCTEOICTED Kak
Pacuse

Kavecten ueeTonepe s

i pewexnvem 1680x1050 nkc
(puc. 4) ycranosneH nocepe-

DCHOE

Th PI0DCWEE CTON HA 3TOT MORKMTOR

LVHE, a ABa OONONHUTENBHLIX C
MEHBLUWM paspelleHem cooT-
BETCTEEHHO cnpasa (puc. 3) w
cneea (pwc. 5) ot Hero. Cne-
nyeT 3aMeTuTk, 4TO NOCKOALKY
NpUMeHeHHan crapas Bvaeo-
KapTta He NoAaepxvBaeT anna-
paTtHoe yckopenwe MPEG?2,

Lﬂmgneme—l [ Inarnocruxa ] [ﬂunomu'rerbho]

MPEG4 w oBepnei, okHo

[ EIK_]LO‘n-ma] e

BUAEONPOWIpEIBATENA pa3amMe-
weHo Ha "nesomM” MOHWTOpe,
DT NOAKMIOYEHHOM K OCHOBHOR
BUuaeokapTe.

KOMMbloTEPa B OBHOBNEHHON
KOHPUIypaumm MOXHO BORTW

Puc. 2

Ha Heckonbkvx mMonuTOpax,
NOAKAKYEHHBIX K OQHOMY KOM-
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BoccTaHOBNEHUe XecTKoro

AUCKa

A. NETPSHUH, r. Pruwyeso CaparoBckoii o6.

" ECTKWMA OWCK KOMMbIOTEpA — ero

HEOTLEMNEeMas COCTABHAA YacThb.
Ha Hem xpaHATCR onepauvoHHas cucTe-
M3, BCE YCTAaHOBNEHHLIE MNPOrpammel
paboyre n apxvwBHbIE OOKYMEHTh. WH-
$OpPMaLMOHHAEA EMKOCTL COBPEMEHHBIX
HKECTKMX ONCKOB AOCTUraeT OAHOMo Tepa-
Banta (1024 M6awt). Ha avcke, kak npa-
BMNO, OpraHu3oceada ¢$annosas cucTema
FAT unu NTFS. Mepeaa 13 Hux u ee Bapu-
aHThl YXE yWNW B NPOLWNOE, HO WHOrna
BCE-TaKW MCNONL3YIOTCA. Hanpumep, npu
HeobxoavmocTk pabotars nog ynpasne-
Huem DOS.

BaxHeli1 napameTp XecTkoro aucka —
CKOPOCTb 0BmeHa uHbopmaumen Mexay
HUM W OPDYrUMKU CUCTEMaMUK KOMMbIOTE-
pa. 3HaYNTENLHBIM LLArOM B €e NOBLILWe-
HWUK CTano WUWPOKOe BHEAPEHWE nocne-
noBaTencHoro wHtepdenca Serial ATA
(SATA), obecneynBaOWero ckopocTe A0
150 MBant/c. UeHs Ha mopenw, ocHa-
WeHHble SATA 1 TpaauUMOHHEIM napan-
neneHbiM uHTEpdencom ATA, cpasHa-
nuce. MNMosewnocs Bonee npomnasoauTens-

HOE MOKONEeHWEe OWCKOB C WHTEpdEeRcom
SATA 300 (ckopocTe 06meHa uHdopmaum-
en no 300 MBait/c) v koHTpOnnepos
3T0ro uHTepdenca.

HanexHoCTs COBPEMEHHLIX XECTKUX
OWCKOB AOCTaTOYHO BbicOKa. OBbINHON
ANA AMCKOB C uHTepdeitcom ATA cunTaer-
cs HapaboTka Ha otka3 300...500 Teic.
4acos, a ¢ nHTepdencom SCSI — ao mun-
NOHa HacoB. YKasaHHOe B DOKYMEHTaLMN
3HaveHne HapaboTkm Ha 0Tkas nonyyeHo
Kak peaynsTaT cTatMCcTMYecKon obpabor-
KW CBEOEHWW O (BaKTMHECKUX OTKa3ax
oueHb Bonblworo Yucna anckos nubo cne-
unaneHsblX pecypcHelx uenelTadui. An\
KOHKPETHOMO 3K3EMMNAPa WecTkoro Auc-
Ka rapaHTnpoBanHas HapaboTka Ha 0Tka3s,
ckaxem, 500 TeiC. 4acoB, 03HaYaeT, 4To 3a
1000 vacoe paboTul OH He BuitOeT w3
CTPORA C BEPOATHOCTLIO 99,8 %.

Tem He meHee nocne ponron paBoTs:
KECTKM ANCK HaYuHaeT “"roynTe”, 3aya-
CTYI0 3TO NPOSABNAETCS B TOM, HTO KOMMNbHD-
Tep ponbwe o6bMHOTO 3arpyxaer one-
PAUMOHHYIO CUCTEMY, MenNeHHo obpaba-

BAPHCTOPDLI

Tom nepy
fumny

g

EWGegEuTagEE

e

NbIOTEPY, MOXHO Pa3BepHyTb B NONHO3IK-
pPaHHOM pexnMe HEeCKONLKO MNpunoxe-
HWI, 4TO HamHoro ypobHee vacrtoro
NEpeKknioYeHus mMexagy Humwn., OveHo
yROGHB! HECKONBKO MOHUTOPOB NPU CO3-
DaHKK My3blkW, BUOBOMOHTaxE, Npo-
cmoTpe Bonswux kapT MecTHOCTH. OKHO
moboii NporpamMmel MOXHO NepeaguraTe
nNo BCeM TpemM mMOoAUTOpam. HaﬂDI/IMED‘
Ha OAMH MOHWTOP MOXHO BBIBECTW Yep-
TEX MNEeYaTrHow nnatsel, Ha apyron
NPUHUMNMANBHYIO CxemMy, Ha Tpetun —
TEeKCTOBOE onucanue npubopa wnn
CNpagoyHbie matepuansl. Kaxnoe okHo
MOXET HaxOAWTBCH Kak UENWKOM Ha
OAHOM MOHUTOPe, Tak v BeiTe pasnsneHo
MEeX Y HYMK

Penaxtop — A fonrvid. CKDHHIWOTE — aBTOPA

THIBAET WHPOPMALWMIO, XpaHAWYOCA B
dawnax bonsworo obvema. Ha skpaHe
“HOraa nosienalTcA  coobwenws o
HeyOayHblx NONBITKAX YTEHUA MAKM 3aN1CK
wHdopmaumuu. BuHon Tomy obpasosas-
WWECH Ha ANCKe "MAOxXuWe” CeKTOPLI 1 BO3-
pocwas 4actoTa cboeB Npu 3anucuK 1 Yte-
HWUKM HEKOTOpbIX, Noka ewe paboTtocno-
COBHbIX y4aCTKOB NOBEPXHOCTWM AWCKA,
xpaHawmx nHdopmaunio. B pesynerate
KOHTPONNepy avcka yoaeTcs BbiNOAHWTb
3a0aHHYK0 Onepauviy He C O4HOn, a ¢
HECKONBKMX NONLITOK.

Ana Hasana auck MoxHo nonpobosaTte
BOCCTaHOBMTL C NMOMOLLLID BXOOAWEN B
KOMMNNEeKT OMNepauuoHHOW  CUCTEeMBI
Windows cTaHpapTHOM nporpammel nNpo-
BEpKKW AWCKa

H1obel BOCNONL3OBATLCA ATOW NpPO-
rpammon, OTKpoNTe OKHO "Moit KoMNbIo-
Tep”, WeNKHWTE NPaBoOM KHOMKON MbIlUn
N0 3HAuYKy BhI3LIBAIOWEr0 COMHEHUE
Avcka v B BbiNaswem mMeHl Bobibepute
nyHkT "Ceoncrea”. Ha eknagke "Cepsuc”
OTKPBLIBLWErOCA OKHa HaXMWTE HA 3KpaH-
HYK KHOMKY "BeinOnHuTe npoeepky”, a
3aTem NOCTaBbTe OTMETKW B NyHKTax
"ABTOMATMHECKW UCNPABNATE CUCTEMHbIE
ownbkn” 1 "MNposepaTe v BOCCTAHABNU-
B8aTb NOBPEXAEHHBLIE CEKTOPLI" N HaXMUTE
Ha 3KPaHHyto kHonky "3anyck”. Ecnu guck
WK1 ero pasnen — CUCTEMHbIA (XpaHuT
OMEPAUNOHHYID CWUCTEMY), KOMMNbIOTER

19d31LOI9UINOX
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noNpocuT Nepe3arpysiite CUCTEMY, 4TOBLI
nporpamma npoBEepKW CMOMa NONYYMTL
LOCTYN K HEeKOTOPbIM CUCTEMHEIM daii-
nam. [lanee HayHETCH NpOBEPKA AVCKA.

PekomeHaylo npoBepsaTs  XecTkui
Ouvck B onepaunoHHon cucreme Windows
Vista. MNocne npoBepku OHa BeiBOAWT OKHO
Pe3ynbLTaTtoB, B KOTOPOM COAEPXWUTCS
noneaqas wHdopmMauua, Hanpumep, "Ha
YCTPOWCTBE WNK AMCKe OwKnBok He Hamne-
HO. YCTPOWMCTBO roToBo k paboTte” unm "Ha
YCTDOWCTBE HanaeHbl owubkn”. B Tabnu-
L€ pe3ynsTatoB MOXHO YBUOETL, CKONLKD
BCEro KNAacTepos WNK CeKTOPOB NOBpPex-
AEHO, W y3HATb WX HOMEpa.

Ecnv BOCCTaHOBWTE XECTKMIA UCK 3Tm
cnocobom He yaanock, npegnaraerca Ho-
nee cnoxHeint cnocob. OH CEBOAMTCA K CO3-
A2HWIO HA OWCKE HECKONbKWMX pasnence
Takum o6pa3om, yToBsl NOBpEeXAEeHHbIE
CEeKTOPbI OKa3anMcb COCPEAOTOYEHHLIMI B
OOHOM WM HECKONBKWX M3 HUX. B naneHei-
LWeM 3TW Pasnentl He UCNONbL3YKTCA, YTO,
HECOMHEHHO, yMEHbLUZeT MHMOPMAaLIMOH-
HYIO EMKOCTL QMCKE, HO 0BecneYyvBaeT ero
paboTocnocobHocTs. YyTute, npexae
HeM yaansaTe pasgensl aucka, cneayer
BCHO MMEIOLLIYIOCA B HUX NONE3HYI0 MHGOP-
Maumvio NepenucaTs Ha APyron HOCUTENb.

Paabepem nea npumepa.

Npumep 1. Ha xecTtkom aucke wH-
GopMaUMOHHOW eMKocTeio okono 80 6
(156296385 cexTopos) nospexaeH cek-
Top Ne 16257. Mpoxoavm no nyTtu "TMyck—
Narenb ynpaeneHns—AIMUHUCTPUPOBA-
Hue—Ynpaenenue awckamun”. OTkpoeTcs
OKHO, (parmMeHT KOTOporo uaobpaxeH Ha
puc. 1. 3pecs BugHLl ABa GUIMHECKUX
pucka. Ha nepsomM 13 Hux fga pasgena —
nornveckmwe auckm C: v D:. Ha etopom
(Nnognexawem BOCCTAHOBNEHUIO) UMEET-
CH BCEr0 OOMH pasgen, B HEM pasmMelLeH
norvdecknin puck E:.

Llenkaem npasoi KHONKOW MbIWK B
NoJjie 3TOro pasfena, B BLINABLUEM MEHIO
Buibupaem nyHkT “Ypanute paagen”, co-

rMawzemcs ¢ NPenynpexaeHuem — wu
paafen yoanen.

"Pacctoanue” cektopa Ne 16257 ot
Hauyana p[ucka MOXHO OUBHWTE Kak
16257,/156296385-74,53 = 0.00775 Gair
Cozpgaem Ha OMCKE NEPBLIA Pa3fen HEMHO-
ro Gonewero obvema — & MbainT u npoee-
prem ero. Ecnu noBpexaeHHsln CekTop
BCE-TaKu OCTancs 3a npegenamu 3toro
pazpena, yoansem ero v CO3aaem HemHOro
6onbwwit. Korga uens AocturHyTa, cospa-
€M Ha aucke BTopol pasgen. OH nomxeH
3aHATe Becb 06bem, ocTawwuMiics noka
ceoboaHeiv. Mepeblin (aedexTHLI) paznen
ypansem B peaynstarte nonysum kaptuny,
M300paxeHHy0 Ha puc. 2. Mocne koHT-
PONBHOW NPOBEPKW CO3OaHHBIM NOruYe-
CKUM OWMCKOM H: MOXHO NONL30BaTLCS.

Mpumep 2. Ha aucke Toro e obvema
noepexaeH cektop Ne 70628570. Nockons-
Ky 9TOT CEKTOD HaxoOuTca Ha yaaneHum
70628570/156296385-74,53 = 33,7 MGaint
OT Hauana aMcka, NOCTYNaem CNeayLwmm
0o6pazom. Cozpaem nepsuii pasaen (amuck
E:) obvemom okono 32 lMbait, etropoi
pa3spen o6vemom okono 4 M6aiiT u TpeTui
pa3gen (owck Ii), KOTopeliA 3aiMeT BCHO
OCTaswyloca 4YacTe aucka. BTopoi pas-
Aen, copepxawmin nedexkTHuli cekTop,
yaanaem. MNonyumsliancs koHburypaums
Aucka nokasadqa Ha puc. 3.

B GonbwwHcTee cnysaes nporpamma
NPOBEPKM HAx0AWT Ha AWCKE He OaWH, a
3HAYUTENLHO BONbLIE NOBPEXAEHHBIX
CekTopoB. [poaHanuavposae wx pacno-
NOXeHWe, HYXHO NOCTapaTbCa pacnpene-
T ANCKOBOE NPOCTPAHCTBO Tak, YTO6LI
HE pacnpefeneHHbix pasnence nonyyu-
NOCE KaK MOXHO MEHBLUE, HO KaXObi 13
HWX OXBAaTbiBAN MakCWUMAanbHOE YWCNo
NOBpeXAeHHbIX CexTopos. OpHoBpemMeH-
HO Cneayer CTPEMWTLCA COXpaHuTe A0-
CTYNHOW NONL30BaTENHD MakCuUMansHyl
OO MHGOPMALMOHHOM EMKOCTW AMCKA.

Penaxrop — A. flonrs, CrpuHwoTe — A ﬂonrm';
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OTevecTBEeHHbIE U MMMOPTHBbIE
paguvoneTanu AnNs PemMOoHTa paamno-
annapatypbl, aBTOMOOUNEHOK 3nexT-
POHUKW ¥ ObITOBOM TEXHUKK!

Mukpocxemsl. TpaHauctopul. Cra-
6unuTpoHLl. Peauctopsl. LLneiids:.

KoHpexcaTope KEpammyeckue
NNEHO4HLIE, NOACTPOEYHBIE, INEKTPO-
MMTUYECKWE, BBICOKOBONLTHLIE. Mexa-
HWKa [n8 BUOEOMarHuTogOHOB, Bu-
neokamep v ayguoTtexHuku. Ceevo-

Anodbl v oTtoamoas. MaHenekk ons |

Mukpocxem. Kaccel ecex pasmepos
ANA xpaHeHus menkux aetanen. fla-
3epHbie 1 Buaeoronoskun. YMN-ane-
MeHTel. Muoroe ppyroe. Ontosas u
PO3HWYHANA Npopaxa exeaHesHo OoT
9.00 po 18.00 no agpecy:

Poccus, Mockea, MNaTtHuukoe woc-
ce. pom 18, TK "MuTuHCKMi paamopei-

HOK", 3-11 aTax, naBmneoH 546 MNpoesap |

OT MeTpo "TywiHeckan™ ast. Ne 2, 210,
266.

Hoctaeka nouron no Poccuu.
MNpaic-nucTe Ha Gymare n CD

KonTtakte:: 107045, r. Mocksa,
ab6. auw. 41.

* * *

MNeyaTHeie nnate! Ha 3akaa!

Paspabotka w uarotoenewue no
CXemam 3akasumka.

242600, BpsHckas obn., r. Oate-
KOBO, yn. KOxHagn, a. 69.

Ten. 89155383045

E-mail: dyt69@yandex.ru




OKOHOMWUYHbIN TEPMOMETP
AOM-yJinla C MHAUKATOpPOM
OT COTOBOro renedoHa

A. HUKOJIAEB, r. Bororon KpacHospckoro kpas

Mpunbop npegHazHavyeH AN OAHOBPEMEHHOIO U3MEPEHMNSA TEM-
neparypsl BO34yXa B ABYX Me€CcTax — 8 AoMe n Ha ynuue. OH nuTa-
eTCs OT O4HOro rajibBEaHU4YecKoro 3anemMeHTa HanpsaxeHvwem 1,5 B wn
cHabxeH XKW or orcnyxuswero ceoi cpoK coToBoro renegoHa

Nokia 3310.

ll CXOOHOW NPWYUHOM 3TOI pa3paboTku
CTaN0 XenaHwe MMEeTs aBTOHOMHOE,
manorabapuTHoe YCTPOWCTBO, CnocobHoe
AnuTensHOE epema paborare oT Barapew.
MNepeon npobnemoir cran BeIBOp MHAWKATO

pa ons oTobpaXxeHus U3MEPEHHBIX 3Haqe-
HWiIA TemnepaTypbl. CBeTOAMOOHBIE MHOVKA-
TOpbL! HE NOQOLWNW NO NPUYUHE 3HAYUTENL-
Horo notpebnenus Toka. OBbIYHBLIA MHOMC-
Pa3pagHbIl - CemMuanemeHTHsil KKK
noTpebnaeT 3HaYUTeNEHO MEHBLLWIA TOK, HO
Ha HEro NPWXOAMTCA NCOABATH CAMLIKOM
MHOrO YNPaensiowmx CUrHaNoe, YTo Tpeby-
eT NPUMEHEHWS MHOMOBLIBOOROID MIKPO-
KOHTponnepa. Jlyywe ecero nopowen XK
CO BCTPOEHHLIM KOHTPONNEPOM, yrpasnsae-
MbIA  BCEr0 HECKONbKUMK  CUIHaNamm

Mocne ponrvx NOMCKOB A OCTAHOBWNCA Ha
KW ot cotoeoro Tenedona Nokia 3310. B
HEr0 BCTPOEH ynpasn\emblii N0 uHTepghen-
cy SPI konTponnep LPH7779 unu PCD8544,
NPOTOKON YNPaBNEHUA KOTOPLIM M3BECTEH.
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G1 HyxHO noeeicuTe 0o 3,3 B. 310 gena-
eT nosesiwawnumin npeobpasoeatens Ha
cneunanuavpoBaHHOn MWKpPOCXEME
NCP1400ASN33T1 (DA1). Npwn cobecTEEH-
HOoMm Toke noTpebneHusa 60 mMkA oHa noa-
DEPXWBAET BLIXOAHOE HAaNPAXEHWe Hens-
MEHHbLIM NPYU CHKEHWW HANPAXEHWA 3ne-
mexTa snnoTe o 0,8 B.

Hatynkm DS1821 (BK1, BK2) namepsiot
TeMnepaTtypy B wHTepsane ot -55 po
+125 "C ¢ norpewHocTeio He Gonee 1 °C.
OHw moryT paboTaTe 1 B pEXUME TEPMO-
cTarta, Nnogasas CurHanbl BKAIOYEHWS W
BLIK/IIOYEHWA HArpesaTens win oxna-
DMTENS NPY BOCTUKEHWN 380aHHBIX 3HAYE-
HUA TeMnepaTtypol,

331(
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HO B paccmartpu-
gaemom npwubope
3TOT PEXWUM HE UC-
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NonbL3yeTcA.
Ces3b Aatiukoe
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C Takmm WHTEep-
deicom 3T par-
YUKW HE  UMEeoT
MHAMBUAYANbHbBIX
HOMEDPOB, NO3TOMY
ANs CBA3WM C Kax-
A0V 13 HUX Tpeby-
erTcA  OTAenbHas
nuHua. Uenoneao-
BaHbl NHWK P1.6 1
P1.7 MWKPOKOHT-
ponnepa DD1. On-

LCDY

Puc. 1

POC [ATHYVKOB NPo-
W3BOAWTCA NEepuo-

DD1

K 81
o o o
= 3. 2"

K sB1
oo

o OUYEBCKW, ero pe-
7 3ynLTaTel BEIBOAAT-
CA HAa WHAWKATOP
HG1.

MevarHan nnara
TepMOMETpa u
pacnonoxexHue ge-
TaneW Ha OByx ee
CTOpOHax nokasa-
Hel Ha puc. 2. B
HANaXWBaHWK yCT-
POMCTBO HE HyXAaa-
eTCs W HauvHaeTr
paboTate Cpasy, HO
00 YCTAHOBKW MWK-
POKOHTpONMepa Ha
nnarty 1 Nogkn4e-
HWUA K HEW nHOWKa-
TOpa XenavtensHo
nposeputs paboTy
npeobpasoeartens

5

oo
K SA1

Puc. 2

TexHnyeckue xapaKTepucTukmu
MHAMKaTOpa
Pasmep kopnyca, MM .. ... ...... 38x35
Pa3mep skpaHa, MM . ........... 30x22
PaspeweHue, nkc .............. 84x48
Hanpsxenve nutanmwa, B . ... .. 2,7..3,3
Pabouan Temneparypa, °C -25..+70
Tok noTpebneHus, MkA ... ... ..... 300

Wcnone3oeate B Npubope MUKPOKOHT-
ponnep cemenctea PICmicro uin AVR He
XOTENOCH MO NPUYMHE OTHOCUTENLHO 60MNb-
woro Toka notpebnexus. Boibop nan Ha

CEMEICTBO MUKPOKOHTpONnepos MSP430
dupmel Texas Instruments. B Hero BxoasT
16-pa3paaHLIE MUKDOKOHTPONNEPEI C Pas-
BWUTON Nnepudepuen. HYTo B 4aHHOM cnyyae
CamMoe BaxHoe, OHW CMNeuvansHo npegHa-
3HayeHb ans paboTer oT GaTapein n menT
cBepxHu3koe 3HepronoTpebnenue. Tok,
noTpebnaembiil MPUMEHEHHBIM MWKPO-
KoHTpONnepom MSP430F2011IPW npu
HanpaxeHwu nutadwa 3 B v takToBOR
4vacroTe aapa 8 My, He NnpeBoiwaeT 2 mA.

Cxema TepmomeTpa nokasaHa Ha
puc. 1. Anga nutanus yanos npubopa Ha-
NPAXEHWEe ranbBaHUYECKOrD 3NemMeHTa

HaNPAXeHWs  Ha

mMukpocxeme DAT n

y6enunTLen, 4To Ha-

npsxxeHwe Ha ero Beixofe pasvo 3,3 B eo

BCEM UHTEpBane BO3MOXHbIX 3HAYEHWIA

aanpnmeum ranbBaHW4ECKOro anemexTa
2

.' Or p -"Ipon MMKpOKOH:}
ponnepa {ain termometr.txt) 1 aiin nevar- !
HOI nnatel TEPMOMETPa B ¢hopmare Sprint

i Layout HaxopaTca Ha Hawem FTP-cepsepe no
aapecy ftp://ftp.radio.ru/pub/2010/04/ ,

1 term2.zip

Pegaktop — A Qonrum rpachuka — A. Qonrii
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PALOWO N2 4, 2010

PemoHT 6ecluHypoBbiX TenedoHoB
Panasonic cepuu 1200

B. EQPEMOB, r. Eccentyku CTaBpononsckoro Kpas

BecwHypoebie Tenegors (BLUT) ¢pupmbl Panasonic wWupoKo
npeacrasneHsl 8 Poccuu. XoTs ¢ MOMEHTa nNoOsiBNeHUs mMogdeneii
cepun 1200 npoLwno HEMano BpemeHu, HaAlNTH TEeXHUYECKY LOKY-
MeHTauuo Ha HuX He Tak NnpocTo. O4YeHs Mano uHgpopmaymu 06 onsiTe
UX TeXHUYeckoro obcnyxuvBaHwsa M peMoHTa. [aHHas crartes —
noneiTka BOCMONHATL ITOT nNpoben uHdopmayuer, NONyYeHHOH
aBTOPOM ONbITHBIM NyTeM. OHa MOXET 0Ka3arbCs NOAe3HOH faxe
NPy OTCYTCTBUN NPUHLNNNANBHBIX CXeM, Tak kak 60MbLWNHCTBO yno-
MAHYTbIX 3NneMeHTOB 0603HavYeHs! Ha ne4aTHeix nnarax 6a3080ro 1

Hocumoro 6noxos BLUT.

(' Tatesa He COAEPXMUT NONHOrO onuca-
HWA ycTpoircTea u paboTe BLUT cepumn
1200, Tak kak OHW BO MHOrOM CXOXW C
Opyrvmy MOogensamu, OonWcCaHHbIMK B
nutepatype [1, 2] Wx HauwBonee xapak-
TepHLIE HeMCnpasHOCTW 1 METoabLI anar-
HOCTUKW PACCMaTpuBalnTCs Ha npumepe
mopenein KX-TC1205RUB/W/S/F.

MpaxTka nokaseiBaet, 4to ans BWT
OOHUX U TEX XEe MOJENnen xapakTepHa 3a-
BUCWMOCTL BEPOATHOCTY NOSBNEHWA OOMW-
HaKOBLIX HEWCNPasBHOCTENn OT mecTa u
BPEMEHW nx NPOV3BOACTBa Kak npasuno,
HEWCMNPaBHOCTW CTAHOBATCA CNEOCTBUEM
TEXHONOMMYECKUX OTKNOHEHWIA, OONYLEH-
HbiX MApPW HanaxwWeaHuM NPOW3BOACTEA
OTAENbHBIX INEKTPOHHLIX KOMMOHEHTOR 1
camux annapaTtos, No Mepe OCBOEHWuA
NPOW3BOACTBA OHW YCTPaHAIOTCH Npo-
unasoautenamu, Kpome artoro, npobnemel
BO3HUMKAKDT M3-3a HEenpaeunbHON KOM-
nnekTaumy Kak No BuHe TOPIyloLwen opra-
HM3auun, Tak U CAMOro NONb3OBATENNA.

B komnnekt takux BLIT KX-TC1205
06bI4HO BXOOWT ceTeson apantep (CA)
Panasonic PQLB16CE ¢ 8wixoaHeIM
NOCTOAHHBIM HanpsxeHwem 12 B 1 Tokom
Harpy3ku 150 mMA, paccyMTanHeIi Ha Noa-
K/IIOYEHUE K POCCHMIACKMM CETAM NEpEMEH-
Horo Toka 220 B 50 M. Npwv npoeepke n
pemonTe BLUT Ha cooTeeTcTBME NapameT-
poe CA Tem, 4To TpebylTCH ANA NUTaHWA
6aszosorc 6noka, cnepyet oGpawars nep-
BOOYEPEOHOE BHUMaHWE ANnapar O4YeHs
HYBCTBUTENEH K 3HAYEHWIO U Ka4eCTBY Ha-
npaxXeHus nutanms. Coou B ero paBote
MOryT NPOUCXOAUTL Kak M3-33 NOBLILLEH-
HOrO YPOBHA NyNbCauwid, Tak v noa AencT-
BMEM CETEBbIX MOMEX Pa3NuyHOro poaa.

Y ucnpaexoro CA Harpes kopnyca npu
anvurtensHon pabote ponxex GuiTh B Npe-
Denax gonycTuMoro, T. 8. He 4OMKHO BbiTe
HUKaKWx cnegoe ero gegopmaunm BCnen-
cTBue neperpesa Tpavcdhopmatopa. Co-
NPOTWBNEHME CETEBOW OBMOTK — OKONO
1420 OmM, BbIXOQHOE HANPAXEHWE NPu
Toke Harpyske 120 mA He Hike 11,2 B.

CA He ponxked coa3fasaTh MynsTUMNNU-
KaTMBHOro oHa, Ans 3TOro B HEM Napan-
NenbHO AWOAaM BbINPAMUTENLHOMO MOCTa
DOMKHB! BBITh YCTAHOBNEHBI, MO KpaiHen
Mepe, OBa KepamMuYeckux KOHOeHcaropa
emrkocTeo 0,01...0,047 mkd. CA moxHO
OTPEeMOHTUPOBAaTL, eCAK YAAcTCH yOadYHo
BCKPLITE €r0 ANTOWM KOPNYC, Hanpumep, C
NOMOLbLIO CTAMECKW. HO PEeMOHT BO MHO-
rMX CNy4yasx OrpaHWuYyeH 3aMeHOW BHyT-
PEHHEro TepMOonpeaoxpaHuTens, ycra-
HOBNEHHOrO Ha TpaHchOopmMaTope, wvaw

OKCWOHOMO KOHAEHCATopa hUnkLTpa, KOTo-
PbIl NONKEH WMETh EMKOCThE HE MEeHee
1000 mMx® w pabouee HanpaxeHwe He
menee 25 B.

MHoroa npuymHon HedanexHon pabo-
Tl BLUT MoxeT crate kakoe-nubo yeTpoii-
CTBO, NOOKNYEHHOE K 3NeKTPOCeTn B
HenocpeacTBeHHoNn 6n1M3ocTy ot 6a3080-
ro 6noka v cozganilee MynsTUNNMKATUE-
Hel POH unKM paguonomexu. 3ameveHo,
4TO 3TO MOFYT BbITh PA3NMYHBIE UCTOYHW-
KW NUTaHWA, HE uMerwwre BAoKVpoBOY-
HblX KepamMuyeckmx KUHD,EHCHTODDB B Bbl-
npamMutene. Kak OTOENeHbIE, BbINONHEH-
Hble B Buae CA, Tak u BCTPOEHHbIE, 0CO-
BEHHO UMNYNECHBIE

Tabnuua 1

Kanan Yacrora, My

CH1 30,075/ 39,775

CH2 30125 /39,825

CH3 30.175/ 39.875

CHa4 30,225/ 39,925

CHs 30,275/ 39.975

CH8 30.100 / 39.800

CH7 30,150 / 39.850

CHS8 30,200 / 39.900

CHg9 30.250 / 39,950

CH10 30.300 / 40,000
MNpumeuanue. B uucnutene: 6a3oBbii
Onok — nepepada, HOCUMBLIA Griok —

npuem. B 2HameHaTene: 6a3oBbitt Gnok —
npuem, Hocumeln BNok — nepenaya.

OueHb TPYAHO YCTPAHUTL NMOMExXH, CO3-
nasaemMble TenedOHHBIMK annaparammn ¢
AOH. Papwokawane BLUT npu Boapeit-
CTBUW NOMEX MOryT paboTaTte HecTabune-
HO, B TpyBKe MOXEeT NpOoCNyWWBaTLCH
CUNBHLIA QOH UK xyxokarue. NMpu 3Tom B
6a3zoeom Bnoke HapylwaeTcs HopMansHas
paboTa asTOMaTu4ecKoW perynuposku
ycunenus (AGC). NoasepxexHocTs BLUT
paccmMmarpreaemMon Moaeny BO3ASCTEMIO
nomex ot4yactu obycnoeneHa Tem, 4To ee
pagvokananel paboTamwT Ha vacToTax,
yKkasaHHbix B Tabn. 1, He npeaHasHayen-
Helx B Poccuv ona opraduzauum tene-
$OHHOIA CBSI3M 11 BuIBENEHHBIX ANA PaboTkl
ApYrvx paanocpeacTs.

MNpuemubie BY Tpaktel 6asosoro w
HOcumoro 6nokoe cobpaHsl No cxeme ¢
NBOVHEIM Npeobpa3oBaHnemM 4acToTe. B
HUX WCMNONL3YETCA OAHA M Ta XEe MHOro-
PyHKUMOHaNBHaA MUKPOCXema, 0Bo3Ha-
4YeHHan Ha nnartax kak IC1. B vekoTopwix
Cnyyasx 310 3ATPYAHRET AWArHOCTMKY
HEeWCNPaBHOCTEN, Tak Kak B ee cocTas

BXOOAT W CUHTE3aTOP 4acToT, W Yy3nbl
06paboTkn HN3KOHACTOTHLIX CUMHANOE

YBY B npuemHbix Tpaktax obowx 6no-
KOB OTOAENbHLIE, COBpaHbl Ha TPaH3UCTO-
pax Q1, npuyem B Bazosom Gnoke aToT
TPaH3UCTOP NONEBOI, @ B HOCUMOM (TPy6-
ke) — GUNoNAPHLINA.

Mepepawwwin BY Tpakt 6Hasoeoro
6noka TpexkacKafHbi (TPaH3UCTOpPSI
Q3—Q5), 2 HOCUMOro — NBYXKACKAOHBIA
(Q5, Q6). Ana pa3geneHWs CUrHanoe W
pPa3BA3KM NPUEMHMKA ¥ Nepenaryvka,
paboTauix ¢ 0OHOW aHTEHHON, B 0B0MX
B6nokax yctaHoBneHs pasnenuTensHbie
duneTpel DPX1. B 3apybexHon nuteparty-
pe takve $puneTphbl Ha3wiBawT duplexer
mnu diplexer OHW COCTOAT U3 HECKONBKMWX
KaTywek WHOYKTMBHOCTW W KOHOQEHCATO-
pOB, OAHAKO BHYTPEHHEEe YCTPOWCTBO
GUNETPOB Ha cxemax Bnokos BLUT He
npusoanTCA. Ha npakTvke 0Tka3bl pa3ae-
NUTENBHLIX QUNLTPOB CNYYAKTCR BCNEa-
CTBME MEXAHWYECKOrD PaspylueHws nas-
HeIX COBAWMHEHWMIA MNK NONagaHwa BHYTDb
kakon-nnbo xuakocTn. MNpu aTom GuneT-
Pbl MOMYT 3HAYUTENLHO W3MEHATbE CBOW
napameTpsl M BHOCUTL NOBLILLEHHOE 3aTy-
xaune. locne nponaikn BCeX KOHTAKTOB
PEKOMEHAYETCA NPOMBITE UX CNMPTOM.

MNepeasa MY npuemHwka — 10,7 My,
IOns o6ecnevenna BeICOKOR UabupaTtens-
HOCTH UCNONB3YIOTCH MUHUATIOPHLIE Mbe-
30kepamMuyHeckrie GUNeTpel, 0603HAYEH-
Heie SF1. OHW MMEIT QOCTaTO4HYID Ha-
DEXHOCTL 1 PEOKO BbIXOAAT U3 cTpoA. Ec-
nW 31O NPOUCXOONT, TO MO NPUYUHAM Me-
XaHWYECKOro xapakTepa.

B Hawbonblwen creneHn nonoca npo-
NycKkaHma 1 1n3bupatensHOCTe NO Cocen-
HEMY kaHany onpenensTcA y3KOononoc-
HelM  Nbe30okepaMuyeckum  GUNLTPOM
SF2, ycraHoBneHHeiM nocne BTOPOro
cmvecutena (MIX2) v HacTpoeHHbIM Ha
s8TOpyk0 M4 450 klu. Xapakrepras npuyn-
Ha OTKasa NPUeMHbIX paguoKaHanos —
HEWCMNPABHOCTL UMEHHO ATUX GQUNLTPOE.
Ona moxeT BeiTe CneacTenem yaapa, Bub-
paunu, peskux nepenanos Temneparypsl,
MOBLILWEHHOI BNaXxHOCTW BO3Ayxa, Nona-
[aHus BHYTPb DUNLTPA Kakon-nubo xua-
KOCTW. BbI3bIBAOWEN OKWMCNEHWE BHYT-
PEHHWX KOHTAKTOB, CTAPEHMA INEMEHTOB
1 apyrux ¢aktopos. MNpuyem Ha kopnyce
dunbTpa ¥ Ha 2anvBKe ero BLIBONOB
MOXET ObiTb HE BUAHO HUKAKUX NOBPEX-
OEHWIA,

Lna npoeepku Nbe3okepamMuyeckoro
PUNLTPa MOXHO BPEMEHHO COEAVHWTL
€ro BXOA W BbIXOA KOHOEHCATOPOM He-
Gonbwoin emkocTy (10...30 nd). Nosene-
HWE CurHana wnu Wyma Ha BbLIXO4Ee 4ac-
TOTHOro petektTopa (eeiBog 27 DETQUT
Mukpocxemsl IC1 MNK KOHTPONBHAA TOYKA
TP) KOHTPONMPYIOT OcuMnnorpacdom.

Cneayetr 00patuTe BHUMaHWE, 4TO
yctondmean pabora pagwoxkanana 6azo-
BOro 6noka v HagexHas CBA3b C TPYBKOIA
06ecne4nBaloTCA TONLKO NPU NOMHOGTHIO
BbIABUHYTON TENECKONWYECKOW aHTeHHe.
WHave B peaynstate paccornacosaHvs
Hapywaercs pexum paboTel nepepatyan-
ka. CurHan Hecywei CTaHoBUTCS "rpas-
HbIM KU pacnneiByYaTeiM”’, cuctema $aszo-
BOW aBTONOACTPOMKW HacToTwl (DAMY)
paboTaer HeyCTOMYMBO.

[na npoBepkn n perynupoBky 4acToTsl
nepepativka Gasosoro 6noka w apyrux
€ro napamMeTpoB MOXHO WCNONL30BATL
CepPBUCHBIN Pexum. YTobbl BOINTW B Hero,



wrexep CA BLIHUMAKOT M3 rHe30a NUTaHUA
Oasosoro 6noka v, yoepxwWBas KHOMKY
"Handset locator” Haxatoi, cHOBa BCTas-
nAT. Yepea HECKONbKO CEeKyHg OTnyc-
KatT KHOMKY, @ 3aTeM KPaTKOBPEMEHHO
HAXMMAIOT Ha Hee eLle pas.

MNepepartymk HasHeT paboTaTte Ha KaHa-
ne CH3. Heo6x0amMmyo 4acToTy ONOpPHOro
KBapuesoro redeparopa (OKIM) cuHTesa-
TOpa 4acToOT yCTaHaeivealoT NoACTPOit-
koi koHpgeHcartopa VC1. KoHTponupoeats
€€ NyHLUE NO HacTOTE BLIXOAHOMNO CuUrHana
nepenaTtyMka, TaK Kak noaKnYeHwe
4acToTOMEepa HenocpeacTeeHHo k OKI
BbI3bIBAET €ro paccrtpowky. Ogvoepe-
MeHHO ByneT OTkOppexkTMpoBaHa 4acToTa
retepoauHa (VCO) npuemnHuka. Mnauka-
Top "IN USE" B 3TOM pexume nokasuiBaer
HANWYME CUrHANE B NPUEMHOM KaHane, oH
6ypeT npocnywnBarbCcs U B TENehOHHON
NHWK.

L4

VMETb B BUMAY, 4TO NPW HEKOTOPbLIX HEWUC-
NPaBHOCTAX, B TOM YUCNE NNOXWUX KOHTAK-
Tax B MECTax Naiiku, a Takxe BCNeacTeve
HapYLWeHWA HOPManeHoW paboTel MUKPO-
cxembl npoueccopa IC2 (CPU), notpe6-
nAemMblin TpyOKOIA TOK MOXET 3HaYUTENBHO
BO3pacTy 1 Oa¥e WCNPAaBHLIK aKKyMynsa-
Top ByneT GuICTPO pas3paxaTLecn

Ha pucyHke nokasaHa cxema uenen 3a-
paakn akkymynatopHon Garapew TpyGku.
MNpu cnyyaiHoMm nogknoseHu Batapew
GB1 8 06patHoi NONAPHOCTK Yalle BCero
BbLIXOAMT M3 CTpos TpaHawcTop Q9 — B
HEM MPOVCXOOMT BHYTPEHHWI 0Bpbie. B
HEKOTOPBIX Ccnyd4asx obHapyxweawTcs
ob6pbieel Apoccenen L4 v LS5, a wHoraa
okasbiBaeTcs NpobuteiM 0OuH M3 cTabu-
nutpoHos ZD1, ZD3. B noaoGHbix cnyyanx
AKKYMYNATOP He 3apAXAeTCH, AAME eCnu
Ha Baszosom BNOke CBETUTCA WHAOWMKATOP
"CHARGE".

12 MiTH D1 F:Bf
” o B ~ KR112.
Bee 37 IC2
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e +39B
= g g _L Cc73 KR111
g3 28 D1 - D_C;Eﬁth- 1 MK ebiB 14 1C2
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ZD110B, 0587 ZD356 B, 0,5E1 Q9. Q11 8 kopnyce SOT-23

HTobbl BEIVITU N3 CEPBUCHOrO pexumMa, 4 =
AOCTATOMHO YCTAHOBWTE HOCUMBIA BNOK Tabniuua 2
(Tpybky) B 3apapHoe ycTpowcTBo 6asbl. Mukpocxema IC1 (paguokanan)
Cnepnyer y4uTbiBaTts, 470 & 06LIHOM pe-

= Hocumoro 6noka

xume paboTte 6azosoro 6n1oks HaxaTuem H
Ha kHONKy "Handset locator” nepepatymk anpskenue, B,
BKMIOYAETCA NULlL HA KOPOTKOE BPEMS, Buigoa NPy RemoMenun
[OCTAaTOMHOE ANS Nepenadqn KoMaHasl nepeknoyarena TALK
Tpybke, 3aTem nepeaaTk BuIKIKYAETCR, Buikn. Brn.
xoTa uHamnkatop "IN USE” muraer, a Hocu- 1 37 36
Mblit 610K B TEHEHWE MUHYTHI NOAAeT 3BY- 2 39 37
KOBOW CUrHan Bbi3osa. 3 0..35 33

Dns obecneyeHns HanEeAxHOro onoawHa- 4 0.33 33
BaHuA 63308bIM 6NOKOM "cBOEI" TPYGKY 1 5 30 0
33AWNTH OT HECAHKLWOHUPOBAHHOIO AO- 5—8 o g
CTYNa K TENEe(hOHHOM NUHUU MO PAAUOKA- 9—17 0 15
Hany NpeaycMoTPeHa BO3MOXHOCTb Py~ 18—20 0 13
HOFO NEPEKNIOHEHUA KAHANOB U U3MEHEe- 21 3.0 0
HUA MAEHTUPUKALMOHHOrO KOAA, KOTOpbIN gi 300 13
npy 0Bbi4HONM paboTe W3MEHREeTCH aBTo- 2497 0 0'“::'.0
MaTUHECKV NPu KaxA0N YCTaHOBKe TPyGKM 28 39 36
Ha Gasoswit Gnok. Mpu atom cneuu- 59 24 27
aNbHblX KOHTAKTOB 419 NepenaYyv Koaa He 30 d d
npeaycMoTpeHo — 0auH ua 65 Teicad ero 31 32 16 32
BapWaHTOB NEpeaaeTcs No paavokaHany, 33 39 16
4TO BLI3LIBAET ONPEefeneHHbIe TPYOAHOCTU 24 26 23
B OWMarHOCTMKE HEWCMPABHOCTERN npwu 35 0 0
pPEemMoHTE annapara. 16 0 10

M3secTHe cnyyan, Korga nNpasunbHLIR 37 0 06
KO/ He yCTaHaenweancsa v cBasb 6azosoro 38 26 22
6noka c TpyBkow oTCcyTCTEOBana ws3-3a 39 0 15
HECOOTBETCTBMA HANDAMXEHWA MUTaHWUA 40 "] 1.0
Heobxoaumeim TpeGosanwam. Moatomy 41 0..21 2:1
nocne nposepku CA Heobxoawmo ybe- 42 0 1.0
OUTECA B UCNPABHOCTU akKYMyNATOPHORN 43. 44 3.8 36
Bartapen HocMmMoro Gnoka 1 ee cnoco6Ho- 45 0 0.8
CTW Nocne 3apRaku ANMTEeNsHO OaeaTs 46 0 10
HanpsixeHue He meree 3.6 B npu HOmMuW- 47 0 13
HaneHOM TOke Harpyaku. Ecnw xapakTtep 48 0

HEWCNPaBHOCTW HE NO3BONAET 3apAaMTL
6arapeto ¢ NOMOWLBIO 3aPAAHOrO YCTPOW-
cTea 6a3oBoro 6Gn0Ka, e HYXHO NONbI-
TaTeCA 3apaguMTe aBToHOMHO. Cnegyer

Ona BLIABNEHWA Takux HeucnpasHoc-
Tel HeobxoaMMO, Npexae BCero, nNpose-
PUTb HANWMYME HANPAXEHWA Ha KOHTaKTAax

ONA NOAKMOYEHNA aKKyMyNsTopa v n3me-
puTh TOK ero 3apagku. lNpu OTCyTCTBMK
HaNPAXEHWA UK TOKa NPOBEPWUTE Ka4YecT-
BO Naek Ha nnate, a 3aTem UCNPaBHOCTL
YyKa3aHHLIX Bblle 3nemMeHToB. [na 3ame-
Hel ManorabapuTHeix apoccenen L4 v LS
MOXHO MCMone30eate niobele nNogxonn-
Lw1e No pa3mepam, pacCyvTaHHbIE Ha TOK
He meHee 50 mA.

MNpwuyrHon oTkaza Hocumoro Bnoka
MOXET BbITe U HEWCNPABHOCTE TPaH3W-
ctopa Q11. npeaHa3HaserHoro ans gop-
MupoBasma curHana RESET. yctanaenw-
sawuwero npoueccop IC2 B wcxoaHoe
COCTOAHME.

Korpa akkymynaTopHas Batapes Tpyb-
KW W 3apsgHoe ycTpowcTeBo 6Ga3oeoro
6noka ucnpasHbl, NPOU3BOAAT NO3TANHYIO
npoeepky pabotocnocobrocTn BLUT 8
pa3nuyHeix pexumax. lMNpw kpaTtkoepe-
meHHbix cbosx B pabote annapata obkiy-
HO HE yAAeTCR TO4HO BLIABWUTL, B KAKOM
Bnoke oHu NponcxoaaT. B Takoi cutyaumm
AWArHoCTUKY NyYlle HakaTe C NPOBEpKW
PEXMMOB OCHOBHbIX BKTWBHBIX 3NEeMEHTOB
no MocTosHHOMY Toky B 3Ttom nomoryT
CBEOSHWA, NPUBEAEHHbIE B Tabn. 2—5.
MpakTuka NOKasbIBaeT, 4TO BO MHOCX
CNy4anx Takan NPOBepKa NO3IBONRET CIKO-
HOMWTL BpemA n nsbexats ownbok, koTo-
pbIe 4acTo O0NYCKaKTCa NPV PEMOHTE B
PacyeTe Ha OnbIT U UHTYWUWIO

MpueHuTensHO k paccMaTpyBaemMon
MOOeny Takow Noaxon ewe Gonee yme-
CTEH, TAK KaK 3Ha4YWMTensHas 4acTk HEeWMC-
npasHocTel ObIBAET BLIZBEZHA Hapylwe-

Tabnwuua 3
Mukpocxema IC2 (npoueccop)
Hocumoro Bnoka
Hanpsierwe, B,
Npx NONOMEHWK
Beteon nepexkntoyarena TALK
Buiwn. Brn.
1.2 a 0
3 39 0.05
4 25.32 2.5.32
5 0 1]
] 3.5 02
7 39 i6
8—11 36 33
1213 0 0
14 32 3o
15 23 1.3
16 39 1.7
17—19 0 0
20 1.9 1.8
21 0 o]
22 25 32 1]
23 32 1]
24—31 0 0
32 39 i6
33—35 0 0
6 o] 1.7
37 1] 0
8 03 0.3
a9 16 14
40 39 36
41 39 36
42 0 36
43 44 0 0

HusMK B pabote cTabunuaaropos Hanps-
xeHus. Hanpumep. ecnu B 6a3ceom Gno-
K€ HanpaxeHwe Ha Beixone cobpaHHoro
Ha Tpax3nctope Q18 crabunuzartopa Ha-
npsxexus +5 B B peaynstate Hewcnpas-
HOCTU Kakoro-nubo anemeHTa npesbiwa-
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Tabnuua 4 Tabnuua 5
Mukpocxema IC1 (pagnokanan) Mwukpocxema IC2 (npoueccop)
b6asosoro 6noka 6a3zosoro 6noka
Hanpsxenwe, B, B pexume Hanpsixenue, B, B pexume
Bliadd LeXypHOM TECTOBOM Bhaibos AeKypPHOM TECTOBOM
1,2 49 48 1 23 23
3 47 46 2 252 22
4 45 4.4 3 1] 0
3 4.4 44 4 0,04 0,04
6.7 0.1 0 5—9 1]
8 V] 0 10 2.2 44
9—14 0 15 1,12 0 ]
15 0 0.1 13 0.1 0
16 0.1 0 14 0 0
17 0 0.1 15 01 0
18—21 0 0 16 0 0
22 06 1] 17 0 23
23 23 45 18 0(41) 0
24 06 1] 19 44 43
25,26 07 1] 20 50 0.1
27 11 0 21 0 49
28 45 47 22 45 45
29 36 41 23 46 45
30 0 0 24 49 48
132 40 45 25 50 49
33 45 47 26 0(4.9) 1]
34 | 36 27 40 39
335 05 0 28 50 4.9
36 1.0 0 Mpumeuanue. 3HaueHus 8 ckobkax — npu
3 0 0 AQKE 3 neTOpHON GaTapeu
38 3.0 36 SRR BRI e
39 0 15 HOE HenpaswnkHOM PaboToi CuHTe3aTopa
40 10 0 vactor. TpaHauctop Q2. ynpasAsiowuit
41 21 0 NOOAYel HANPAXERWUA NUTAHUA HA Nepe-
42 22 0 AAT4HE. B 3TOM CNY4ae BCE BPEMSA OTKPBIT,
43.44 40 4‘3 O6bi4HO B kavecTee Q18 GuiBaeT yora-
45 0 0.7 HOBNEH TpauawcTop 2N3904. Mpaktuka
AL e 0 nokazana, 4To TaKoW TPaH3ucTop Ans
:; g 1('}3 AaHHOrO cTabunuaatopa He BnoaHe npu-

et 5,6 B, npoucxonst cBon & pabore
Bnoka 8 uenom. NpraHak IToro — XaoTmy-
HOE M3MEeHeHWe 4acToTkl NepegaTtyuka
6a3ul 8 MHTepeane 29...33 Mly, Bwel3BaH-

roAeH 1 HeANCTATOYHO HaaexeH [pu pe-
MOHTE ero ny4we zameHuts Donee moul-
HbiM, Hanpuep 2N5551

MNpoeepka pexumoB paboTel mikpo-
cxem kak 6a3oeoro, Tak u Hocumoro 6no-
KOB NO3BOMAET BLIABAATL 11 HEKOTOPLIE

Perynartop remnepartypbl xana

nasdJjibHUKa

M. O30JIMH, c. KpacHsiii p Tomckosi 06n.

| MMCAHHOE HWXE YCTPOMCTBO NpeaHa-
3HAYEHO ONS PerynnupoBaHus Temne-
patypbl xana 220-BONLTHOrO NasnbHUKA,
HO MOXET 6biTe MCNONL30BAHO Takxe ans
YAP3BNEHWA MOLWHOCTLIO W ApYrvX Harpe-
BaTeNbHLIX 1 OCBETUTENbHEIX Npubopos,
paboTalwmx 0T CETU NEPEMEHHOrO TOKA.
Cxema perynsitopa nokasana Ha pmc. 1.
Perynupyowmm 3nemMeHTom CnyxuTt
BCUT VT2. Kawan 3Toro tpaHsuctopa
BKNKYEH B AnaroHanb MocTa, cobpaHHoro
Ha gwopax VD4—VD7. OtkpeiBaowime
WMMNYNLCLI HA 33TBOP TPAH3UCTOPAa NOCTY-
NaloT C BbIXOAE IMUTTEPHOrO NOBTOPUTE-
na Ha Tpasauctope VT 1. Nludmua PBO muk-
pokoxTponnepa DD1, ¢ koToporo umnynb-
Cbl NpuxoaaT Ha 6a3y TpanaucTopa VT1,
CKOHUIYPUPOBaHa Kak BbiXog,
Perynuposanue MOWHOCTY BBINON-
HAKOT HAXaTUAMKN Ha kHonkw SB1 wn SB2.
Korpa nasneHwk nexut Ha noacraske,
KOHTaKTet SF1 3amkvyTel. Mpw aTOM Ha
nasneHWK NOCTYNaeT wWwecTbAeCAT npo-

LEHTOB Erg MakCMMaNbHOW MOLWHOCTH,
Mpu CHATUKW ero C NoAOCTaBKW KOHTAaKTHI
SF1 pasmuikaotcs, obecneyveas s03-
MOXHOCTb PeryNupoBaHia MOWHOCTA,

Perynuposanne — crynenyatoe. Bee-
ro npegycmoTtpeno 17 crynewdei, cooT-
BETCTBYIOWMX MOLIHOCTY OT Hyna ao
100 % (c warom okono 6 %). PeansHo
MEKCUMaNbHaaA N MUHUMAaNbHAs MOLLHO-
CTWM HECKONBKO OTAMHATCA oT 100 % 1
Hyns. 370 00yCNnoOBNEHO, B HacTHOCTW,
3apepxkort obpaboTkm npepeiBanus oT
Taimepa/ cuetumka 0 MUKpPOKOHTpONNepa
(OHa AAMTCA HEeCKONLKO MWKDOCEKYHA,
HTO HUYTOXHO Mano No CPaBHEeHWIO C
warom perynuposanig). MowHocTs me-
Hee 60 % npegycMoTpeHa uckmouMTENb-
HO ANR perynupoBaHua ApPKOCTW OCBETW-
TENbHBIX Namn WU WHBIX Harpy3ok, ana
nasneHuka 3To0 He Tpebyerca. WMuavka-
UMK BBIXOAHOW MOLLHOCTM B MPOLEHTaXx
OT MaKCUManbHOW BLINONHAET CTPenoy-
HbI Nnpubop PA1,

CKpHITElE AedEeKTh, a Takxe Heucnpas-
HOCTL OTAEMNbHBIX DPE3VCTOPOBR, OOPLIBLI
NPOBOAHWKOB Ha nnartax v NioxXyk Nanky
BLIBOAOB 3NEMEHTOB. B TOM YUCNE CaMUX
MUKPOCXEM. g

B BLWT cepuwn 1200 nnoxwe naiiku, K
coxanenulo, He peakocTe. [lpuyem B
Tpybkre 310 HAbNAAETCA Halle U3-32 ne-
dopmayun ANaTel OT PE3KKX HAXATUA Ha
KHOMKK Knasuatypel. Jaxe TwarensbHbin
OCMOTP MNATH! C MOMOLLBIO NyNbl HE BCEer-
[a NO3BONSET Hanutw Takne nedekTh.
OpHako cbon B pabote annaparta 4acto
NPexKpawarTca nocne akkypaTHow npo-
Nanky BLIBOAOB BCEX 3AEMEHTOB U NPO-
MBIBKM MOHTAXA CNUPTOM

B 6azoeom Hnoke 4acTes NNatel CO CTO-
poHbl Nankn OeiBaeT 3anuTta nonynpo-
3padYHbIM BELECTEOM, PacnnaBnaowmm-
cA npu Harpepanuw. [powzsoautenn
3a4emM-TO HAHOCAT ero v Ha MecTa navku
BbIBOOOB KBApUEBOro pe3oHatopa X2
(7,952 Ml'y). B mekoTopbix Gnokax, pa-
gaBwx nepuoguyeckne cboun. KMMEeHHo
3TV BLIBOABL! ObiNK NNOXO NPONAasHel. Y4TO
OKOHYaTEeNBHO NOATBEPAWNOCE NOCNE WX
O4YUCTKM 1 NponNansn.

MNpueenerHbie pexomeHpauwMm mMoryT
OKa33aTbCH NONEIHBIMK W NPU DEMUHTE
Apyriax BLUT. Xouy 3amMeTuTe, 410 B nyBnu-
kaumn [2] gonyweHa ownbra. Cxema 3a-
PAOHOMO YCTPOWCTBA HOoCWMwmOoro Gnoka
BLUT KX-TC1205RUB noxazaHa Ha puc. 11.
a He Ha puc. 10, k2x crasaHo B c1atee

NUTEPATY PA

|. Merpos K. Paguortene@ods  Gupliw
Panasonic. YCTpomcTBo © pemMoHT — M.,
fopRYan nuHua — Tenexors 2003

2 Edpenioe B. Pemont BUWT dupmb
Panasonic - Pemour SNEKTDOHHOM TEeYHWUKK
2006, Ne 10, ¢ 43—48.

Pegarrop — A Qoarva rpagusa — A fonrwi

Cpa3y nocne BKAIONEHWS perynatop
YCTAHABMNEAET BbIXOAHYIO MOWHOCTE,
paeryto 60 %, 1. ecnu koHTakTel SF1 pa-
30MKHYTHI, BO3MOXHO pPerynupoBaHue ee
KaK B CTOPORY YEENWHEHWA, TAK 1 B CTOPO-
HY ymeHbluenna. Tpu 3Tom Ha 3aTeope
TpaH3ucTopa VT2 npucyTCTBYIOT LMy k-
Cbl € vacToTown okono 590 MNu ¢ namense-
MbIM KO3OPUUMEHTOM 3aN0ONHEHUS OT
100 % (mMakcumansHan MOWHOCTL) ao 6 %
HacToTta aTux MMNYNLCOB pasHa

f =itb. ssgRF

roe F, —4actoTa BCTPOeHHOro TakToBoro
reHeparopa mMvkpoKoHTponnepa (okono
1,2 Mlu); 8 — koadduumeHT nenevus
TAKTOBOW YacToTbl NPeaBapuTEnbHbIM ae-
nuTenem Tanmmepa/cuetdmka (0 256 —
MaKCHManbHOE YWCNO TakTOE Taiimepa
cyetyvka 0 o ero nepenonHeHns 1 reqe-
pauni npepsiBaHuA,

BoibparHoe 3HauveHne yacTotsr 590 My
onTMmaneHo. lpu ycTaHoBke 4acToTel Ha
Bxoae Taiimepa/cyetyvka 0, pasHon F,
(vacToTa BLIXOAHBLIX UMNYNLCOB — OKONO
4700 Mu), NPM MUHUMENLHOM 1 Makcu-
MaNbHOM 3HAYEHAX MOLLIHOCTW (CKBAXHO-
CTH) CTAHOBWTCH 3aMETHON MOFPELLHOCTS
€€ yCTaHOBKW, O6yCcnoeneHHas 3atparamwu
Bpemenn Ha o6paboTky npepebieaHwic OT
Tavmepa/cyetauka. MNpu yacrote MMy Nb-



COB Ha Bxoge Taimepa/cyetymka 0, pasHon
F;/64 (4acTOTa BLIXOOHBIX MMMYNECOB MUK-
pokoHTponnepa — okono 75 u), Habniopa-
ercs 3aMeTHOE Ha rnas MepuaHne nutae-
MbIX OT PEFYNATOPA OCBETUTENbLHLIX NAM.

Jwvon VD3 npepoTepaliaer eosaen-
CTBME MMNYNLCOB OTPULATENBHOW NONAp-
HOCTM Ha 3aTeope TpaHaucTopa VT2. OHn
ABNAIOTCA PE3yNLTaTOM Nepe3apanku na-
Pa3nUTHOR EMKOCTH 3aTBOP—CTOK TPaH3uc-
TOpa Npu ero OTKPLIBaHN.

Mpw ogHOBpEeMEHHOM HAXAaTWIK Ha OBe
kHONKW SB1 1 SB2 3anaHHbLIi nporpamm-

Tpanauctop VT2 chenyer ycTaHoOBWUTb
Ha TenNooTBOA C NONE3HOW NNoWanLl
okono 100 cm™. [nA CHWXEHWA YPOBHA
NnoMEX OT perynsaTopa TeNNoO0TBOA Xena-
TENBHO COEAVHWUTE C MWHYCOBBLIM BbIBO-
A0m BblﬂpﬂMHTenﬂ HF]I'IDFDKEHL‘I‘;I nUTaHWA
(c ewiBOgOM 2 cTabunusatopa DA1), a nog
TPaH3uCTOP MNOMECTUTE TOHKYIO CNoanA-
HYIO M30NMPYIOWLYIO NPOKNAAKY.

BCUT VT2 moxHo 3ameHnTh Gunonap-
HelM CTRYKTYPBI N-D-N Ha HanpaxXeHwe
IMUTTEP—KONNEKTOR He meHee 400 B wm
TOK HE meHee 2 A
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HO NPUOPUTET MMEET KHOMKAE YBENUYEHUA
mowHocTM SB1. Takxe nporpammHo 3a-
NPeweHo ckadkoobpasHoe W3meHeHue
MOLWHOCTK OT Hyna 0o 100 %, v Hao6opoT

MNockoneKy yCTPOWUCTEBO HE UMEET rafb-
BAHWYECKOW Pa3BA3KKW OT CETW, KHOMKW
SB1, SB2 1 konTakTel SF1 gonmkHel uMmeTs
HAAEKHYID A30MAUMIO, 3aWMLLAI0WYIO
nonbL30BaTeNa OT YA3POB TOKOM.

Tpancdopmatop T1 wucnone3aosaH
roToBuid. Ecnv npupoetca noobickveaTth
eMy 3amMeHy, TO BbIBOP MOXHO OCTaHOBUTL
Ha TakKOM, Y KOTOPOrO HanpsXeHWe Ha
BTOpusHOM 0BmOTKe pasHo 9...15 B npwm
Toke Harpysku 0,1 A. Ecnm obmotka Il He
UMEET OTBOAA OT CEPEAVHBI, BMECTO ANO-
poe VD1, VD2 HeoBxoammo NpUMEHUTH
BLINPAMWTENLHBIA MOCT, COCTOAWMIA W3
YeTbIpEX ANOO0B.

MaxcumaneHas MOLWHOCTE HAarpysku
perynatopa — 200 BT (oHa orpaHusexa
MakcumanbHbiM TOKOM auopoe VD4—
VD7).

MNHAMKaTOPOM MOLLHOCTU MOXET cay-
HUTb NIOOOI MMKPOaMMNEPMETD C TOKOM
NONHOrO OTKAOHeHua cTpenku 100...
500 mkA.

Bce petanu yctponctea, kpome kHO-
nok SB1, SB2, koHTakTos SF1, Buiknioya-
Tens SA1 u ykasatens mMowHocTM PAT1,
YCTAHOBNEHBI Ha NeYaTHOW nnarte wu3
GONLrMpoOBaHHOrO0  CTEKNOTEeKCTONMTa
TOonwwMHOU 1,5 MM. Yeptex nnatel noka-
3aH Ha puc. 2.

AnA rpagywpoBkM vHavkaTtopa MoLy-
HOCTW NOTpebyeTca BONLTMETP anekTpo-
MarHWTHOW CUCTEMbI CO LWKanom Ha 250 B.
MasnbHWK 1 BOAETMETP NOAKNKNAIOT K Bbi-

X04y Perynatopa v yCcTaHaenuealT mak-
CUMManbHYK BbIXOOHYKO MOWHOCTL. [Moa-
6upaot peauctop R3 Takim. 4T0GWI
cTpenka MWKpPOamMnepmeTpa yCTaHOoBW-
Nack Ha NOCNeaHee feNeHWe Wwkans — arta
otmeTka Oynet cooteetcTteoBaTte 100 %
MOLHOCTH.

Janee MOLWHOCTE YMEHLWAKT Ha-
CcTONbKO, 4TO6bI HanpsAxXeHwe No wkane
BONbTMETPA ymeHblwwunocs ao 0,7 or nep-
BOHa4YansHoro. Ha wkane mukpoamnep-
MeTpa cTpenka nokaxeT mecTo ana
otmeTkn "50 %" (NOCKONBKY MOWHOCTL
NponNoOpPUMOHanLHa KBaApPAaTy AEWNCTBYHI-
WIEro 3HAYEHWA HANPAXEHNA)

YmeHbwawT MOLWHOCTE HACTONBKO,
47006l NOKa3aHWs BONMBTMETPA YMEHbLUWN-
NWCE HanNnonoBWHY, W Ha LWKaNe MWUKPO-
amMnepMeTpa AenawT oTmertky 25 WU
Takum 0Bpazom HAHOCAT Ha WKany uHau-
¥aTopa Xenasmoe HUCNo AeNeHUI.

Or pegakuwmn [lporpamma MUKDOKOHT-
ponnepa paamewyena Ha FTP-cepsepe peaak-
wmit No aapecy <ftp: ‘ftp.radio.ru/pub
201004 reg_temp.zip>

Penartop — N. Aoniakun, rpagumxa — S Sosakem

HaGopel pns  paguonwbutensn:
"USB-nporpammartop”’ no  cratee
A. PeikkoBa B KypHane “"Paguo”™ Mg 7
3a 2008 r., TepmocCTaThi, HacToTOME-
pol. BONBTMETPLI, aMNEPMETPBI, HEOO-
porve Habopbl YLN-PE3NCTOPOB U KOH-

| mercatopos 1206, 0805, 0603. Apyrue

panvoHabopbl.

hitp://chipnabor.ru/

e-mail: nabor@inbox.ru .

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

- * *

WNHTepHeT-marasuH |
ELITAN.RU |
1 000 000 HanmeHOBAaHWI 3NEKT-
POHHBIX KOMMOHEHTOB, MaTepuanos u
| MHCTPYMEHTOB. MuHMManbHbi 3akas
| HE OrpaHuqeH. |
HocTaeka — NOYTOW, KYpPLEPOM W |
| aBTOTPEHCNOPTHBEIMU KOMMAHUSMUN. |
Lns 3akazos ot 5 000 py6. nocrae-
ka no Poccun — 6ecnnatHo! !
MyHKTH BbIAAYM 33KA30B Camo- |
| BbiBO30M B Mockee, C.-Mertepbypre,
MxeBcke.
Onnata oHnanH unv yepes BaHk.
OTcnexwvBaHue 3akasa Ha canTe.

Cawnt: www.elitan.ru

o1-s0-200 v BUIOUOHXAL BWIOGUALMIOIrouTvd OV Vel &

- * *

P/petanw oted. v umn. 9000 Tunos,
KHWrM, KOMNoioTepst, MO,
| Baw koneept. 190013, C.-Nevep-
| 6ypr, a/s 93, Kucenesow.

* * -

Mogynu ons BeiMucneHua napamer-
POB CMHYCOWALI B PEANEHOM BPEMEHW.

O6paulaTeca algoritmist@mail.ru

@
-

ni-olpei@insuca I9soduog
ni‘olpeigjiew malels waundy
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Ten. 608-28-38

Npwem craTen: mail@radio.ru
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PAOMO N2 4, 2010

Pagpvonwooutenbckum
HAaBUrauMOHHbIN NPUEMHUK

N. MOrMJIEBCKWUH, r. Hosomockosck Tynsckoi o6n.

3T1a KOHCTPYKLUMNA, UMEs B CBOEI OCHOBE O4WH U3 BCTpanBaeMbiX
npunemubix mogynen GPS, seinyckaemsix komnannen Locsense, nos-
BOASET onNpenensiTe TOYHbIE KOOPAUHATLI CBOEIr0 MECTONOJIOXeHUs,
a Tak)xe Bpems, BbICOTY Hag ypOBHEM MOPSH, CKOPOCTb W Hanpasne-
Hue nepemewieHns ob6beKkTa, CHabXEeHHOro AaHHbIM YCTPOHCTBOM.

CeronHs BeINYCKAOTCA MHOMOPEXUMHbIE HAaBUraunWoOHHbIE mMogy-
U, NpUHUMaKWNMe M gekoaupyrowmne curHanst kak cucremsl GPS,
Tak n cucrembl NTOHACC. K HumM oTHOCKMTCH, Hanpumep, oTede-
cTeeHHbin mogyne NAVIOR-24. lportokon obmena wHpopMayuven
Mexay TakumMu MoaynsamMu M BHELWHUMM YCTPONCTBaMK CTaHOQapTH-
30BaH U coBnagaeT ¢ onucarHbim B cTatee. [ToaTomMy nocne 3amMeHsbl
NMPpUeMHOro Moayna U, BO3MOXHO, HebBonbwon gopaboTky nporpam-

Mbl npegnaraemoe ycTporcTeo 6yaer npHHUMAaTe UHGOPMALNIO N CO

cnyTHukos cucrems: FINTOHACC.

( CHOBa KOHCTPYKUWW NPUEMHWKE —
' BcTpavsaembit GPS-mogynb LS-40CM
[1] u3 cepuvn LS-40. Bbinyckaemowm komna-
Huen Locsense <www.locsense.com>
Takve mopgynu LOBOABHO LUMPOKO Npeg-
cTtaenexbl B Pocciuv, npuobpectu nioboi
W3 HUX OOCTATO4HO NPOCTo. BeiBop men-
HO LS-40CM 0BycnoBnen Hanuumem B Hem
BCTPOEHHLIX NPUEMHOI GHTEHHBI U CTabu-
NU3aTopa HanNpsXEeHWa, KOTOPLIA NO3B0-
NAET NNTaTe MOAYNL NDOLIM HAaNPAXEHW-
em B uHTepseane 3.8...8 B npu notpebne-
Hun Toka 90 mA MmeeTcs BO3MOXHOCTb
NOAKMOYEHNA BHELLHEN aHTEHHL! ANA KC-
nofL3osaHua nNpubopa, Hanpumep B ae-
Tomobune. Opyrue moaynu aTonm cepumw
WMEIOT UHBIE OCOBEHHOCTH, HO TAKXe MO-
ryT BbITe NPUMEHEHBL! B NPUEMHKKE Bnaro-
Laps WCNoNb30BaHWD eanHOro NPOTOKO-
na ynpasnexHua v koHdurypauun. 06 oc-
HOBHbIX NPUHUMNAX YCTPOMCTBA M MCNONb-
30BaHuA rMoHanLHON CUCTEMBI NO3ULMO-
HupoeaHua GPS MoxHO NpoqnTaTe B [2).

Mogyne LS-40CM nepuoamnyecki Bel-
aaet 4epes ecTpoeHHbr UART ogHo unu
HECKONBKO (B 33aBMCUMMOCTWU OT BbibpaH-
HOTO pexuma) TEeKCTOBbIX COOGWEHMA
npoTtokona NMEA [3], npeaHaszHaseHHoro
Ana obmeHa HaBUrauvoHHOR W OpYron
vHhOpMauMen mexay cyaosbiMn Npubo-
pamu. Bce coobuweHws nepenawTca B
TekcToBom hopmarte kogom ASCIL. Te, 4to
otHocATCR k GPS, BCEraoa HadYwmHalTca
nocnenoBaTentsHoOCTLI0 cmeonos $GP.

BoT copepxanue HekoTopbix coobwie-
HUI NpoTokona NMEA:

$GPGGA — uHdopmaums 0 Koopaow-
Hatax obvekta, BpemeHn ux onpepene-
HWURA, HAOEXHOCTH WHMOPMaUMK, Ynchie
MCNONb30BAHHDIX CAYTHWUKOB,

$GPGLL — nHdopmaumn o reorpadum-
YeCckux WwupoTe w gonrote obbekta u 0
BpEMEHW NX ONpeneneHna.

$GPGSA — wndopmaumna 0 pexume
pabotel npuemHuka GPS, napamertpax
CMNYTHWUKOB, WCNONL30BaHHbIX ANA pewe-
HWA HABMrauWoHHOW 33034V, De3yneTaTel
KOTOPOro npyvBefdeHsl B CooBLeHun
$GPGGA, 1 3HaqeHus hakTopoB TOYHOCTH
onpegeneHma KOopauHarT.

$GPGSV — 41Cno BUOMMBIX CNYTHN-
KOB. WX HOMEPA; BO3BLIWEHWE, a3UMyT 1
OTHOLUEHWME CUMHAM/LYM AN Kaxaoro ma
HWX.

$GPRMC — vHdopmaumnsa o BpemMeHu,
KOOpPAOMHATAX, KYPCE 1 CKOPOCTM 0bbexTa.
KoHTponeHas cymma g 31om coobuleHnu
obBazatensHa Nepuon o6HOEBNEHWUA
MHGOPMALIMK HE OONKEH NPEBLIWATL 2 C.

$GPVTG — Tekyw1in UCTHHHBIA KYPC
obvexta (COG) 1 ero ckopocTe OTHOCH-
rensHo 3emnn (SOG).

$GPZDA — wHDOPMaUWMA O BPEMEHIW
(UTC), kaneHnapHom oHe, Mecaue v roae,
0 NOKaNbHOM Y2COBOM NORCE.

[Puc. 3

B onuceieaemom npwbope UCMNONb3Y-
oTcA coobuwenns $GPGLL, $GPGGA,
$GPZDA, $GPVTG. Mpu ero eknioueHun
MWKDOKOHTPOMINED BbLIBOAWT Ha 3KpaH
KKK menio (puc. 1), B KOTOPOM yKa3aHs
Ha3BaHWA BO3MOMXHbIX pexumos paﬁOTbI
YCTPOWCTBA, BLIOMPAEMBIX C NOMOUWBIO
NATM KHONOK ynpaenedwsa. Ewe opHa
KHOMKa NpefHa3s’HaqYeHa ONfa BKIKOYeHWA
NOACBETKKM JKpaHa.

Ha3saHua pexumos COOTBETCTBYIOT
vcnonesyemsiM B8 HUx NMEA-coobuwe-
HUAM (kpome pexuma COM) u yrkaseigaoT
Ha T0, kakas uHpopmauwms Byner oTobpa-

%atbcs. Pexum COM neobxoomm ana
coBMecTHon paboTel NPUEMHMKA C KOM-
ALIOTEPOM, CBA3b C KOTOPLIM OCYLLECTB-
naetca wepes COM-nopt. MNMocne ewibopa
pexuma HaxaTvem Ha OOHY 43 KHOMOK
NpUEMHWK BbIA3ET KOPOTKMIA 3BYKOBOM
CWUrHan, a ero MMKPOKOHTPONNEP KOHpN-
rypupyer GP3-moayne ans pabotel B
3apanHoM pexume. Nocne 3Toro Mogyns
KaXAYK CekyHaoy Bbiaaer coobweHve
NMEA MUKDOKOHTPONNEPY, KOTOPLIM pac-
WNPPOBLIBAET €ro W BLIBOAWT HaBWra-
LMOHHYIO MHGDOoPpMaunio Ha KK,

B pexwune GLL Ha 3kpaHe oTobpaxatoT-
CA, Kak NOKa3aHo Ha puc. 2, wwpoTa (rpa-
OyCbl, MUHYTLI. CekyHAbl, NuTepa N nocne
TO4YKM 03HAYAET CEBEPHYIO, @ NnTepa S —
HOXKHYKO  WKMPOTY), A0AroTa (rpaaycel,
MUHYTBI, CekyHael. W — 3anagHas, E —
socTouHas) 1 Bpema UTC (4acsl, MUHYTHI,
cexkyHabl). B HUxHEM NpasBom yrny 3kpaHa
HaxXoOWMTCA MNPu3Hak [OOCTOBEPHOCTW
BLIBEOEHHOW MHQOPMaUNK. Jeno B Tom,
4TO 4NS TOYHOrO ONPEOENEHNA KOOPAMHAT
NPUEMHKUKY HEOOXO0MiM YBEDEHHBIA Npw-
€M CUrHaNoB Kak MUHUMYM TPEX CyTHM-
xoB GPS. ECni B NaHHbIi MOMEHT 3TO yC-
NOBWE BLINONHAETCA, MHPOPMAUMA cynTa-
erca sepHon (VP — Valid Packet). Ecnu xe
KOOPAMHATE! BBINUCNEHLI HA OCHOBaHWW
CUIHANOB MEHBLLUEr0 Y1CNa CNYTHUKOB, WX
AOCTOBEPHOCTL HE rapavTuposana. Mpu-
3Hak 3Toro — cumeonel IP (Invalid Packet).

B pexume GGA (puc. 3) Ha XKW sbiBO-
OWTCA pacluMpeHHan Tekyllasa Haewura-
unoHHas wHdopmauna: T — epems UTC

| Puc.6 |

(4acel, MUHYTHI, cexyrabl), Nsats — qucno
CMYTHWKOB, CWrHanel KOTOPbIX B A8HHbIW
MOMEHT yBepeHHO npuHumanTcsa, LAT —
wwupoTta, LON — ponroTa. B npaeoi 4acTu
aucnnes umeetca Haanuce MODE, nog
KOTOPOA MWKDOKOHTPONNEP BLIBOAUT
NPpU3Hak goctosepHocTu (GPS) unn Hepo-
cToeepHOCTY (INVL) nndopmaumu. B Hx-
HEW CTpoke gwcnnes oToOpaXaeTCA WH-
dopmaums o Tekywen ewicote: HAS —
Had ypoeHem mops (oo 18000 m c TOu4-
HocTeo 0,1 M), GH — nag reoupom (o
9999,9 m ¢ TourocTeo 00 0,1 m). leong —
NPWHATaNA B reogeswni martemaTuyHeckas
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MOLENb 3eMHOr0 wapa. Npu HeKoTopbLIX
06CTOATENLCTEAX BBICOTY HAL HUM MOXHO
CYMTaTk BLICOTOW HaQd MOBEPXHOCTLID
maTtepuka.

B pexume ZDA Ha XKW otobpaxena
MHPOPMALMA O TEKYLLEW OaTe W BPEMEHW
UTC, a Tarke 0 HanpsXeHUM akKyMynaTop-
How GaTapew, OT KOTOPOW NWTAETCa YCT-
poncTeo (pwc. 4). B pexume VTG mecto
BPEMEHW W OATbl 3aHWMAKT CBEOEHWA O
KypCe 1 CKOPOCTH NepemeLeHus npubopa
(puc. 5). MNokaszbiBalOTCA ABa 3HauYeHWA
KypCa B rpagycax; "WCTWHHBLIA" — OTHOCW-
TensHo reorpaduyeckoro CesepHoro
noNKca No 4acoBOW CTPENKE W "MAarHuT-
HbIA" — C NONPaBKOW Ha BEAWMYMHY Mar-
HWTHOTO CKNOHEHWS B A3aHHOW MECTHOCTH.
CropocTe NepemMeweHns M3MepseTcs 8
y3nax (MOPCKMX MUAAX B Y4aC) M B KWMNO-
MeTpax B 4ac. B HwxHem npasom yray
3KpaHa HaxoaMTCs NPM3HaK AOCTOBEpPHO-
ctu (GPS) wnn HepoctosepHOCTM (INV)
nHpopmMaumn

Kak yxe Gbino ckasaHo, pexum COM
npegycmoTtped ans pabotel yCTpOWCTBa
COBMECTHO C KOMMbOTEpoMm. Bua XKW
NPUEMHWKA B 3TOM pPEXMME NOKasaH Ha
puc. 6. MNpenocraenseTca BO3MOXHOCTb
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BKJTIOHEH MEXAY KONNeKTo-
pOM TPaH3WUCTOPa W BLIBO-
[oOM  MWKDOKOHTpONfepa,
4TO yABaveaeT aMmnnuTyny
BO3OENCTBYIOWMX HA HEro
UMNYNECOB W YBENWUYUBAET
rPOMKOCTb CMIHaNOB.

C suieopga RC6 muxpo-
KOHTpONNEpa — BLIXOM4A ne-
pegaTyvka, BCTPOEHHOrO B
Hero UART — vepes Tokoor-
DaHW4MBAOLWWIA  PE3NCTOpP
R25, mynsTunnekcop DD1 v
npeobpazoBatens ypoBHER
KMOM e TTN Ha TpaH3ucTo-
pax V12 v VT3 Ha koHTakT 2
o | paswema CONN1 GPS-mo-
oyns U1l (exon ero UART)
noCTyYNaK™ KOMaHabl, nepe-
BOOSILLME MOAYNb B PEXWUM,
COOTBETCTBYHWMIA HaXaTon
kHonze. Ceou coobuweHun
moayne Ul kaxayo cekyHay
dhopMMpyeT Ha koHTakTe 1
pasverta CONNT (BeixOope
UART). Yepes npeobpazo-
BaTeNb YDOBHEWN HA TPAH3W-
ctopax VTS 1 VT7 v Tokoor-
paHw-4MeaI0WVIK  PEe3ncTop
R26 oHu nocTynaoT Ha Bxoa
UART mukporoHTponnepa
(PC7).

MNonyyve cooSweHue,
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MWKPOKOHTPONNED NpoBe-
pPAEeT ero Ha COOTBETCTEWE
ebibpaHHOMY pexumMy n, ec-
nM Npoeepka npowna yc-
NEewHOo, BLIBOAUT NONY4YEH-
HYIO MHPOPMAUMIO Ha 3KpaH
HKW. KoHTpacTHOCTE 1306-
o paxeHus Ha aucnnee pery-
NUPYIOT NOACTPOEYHBIM pe-
3ucTopom R38.

Bo ecex pexwmax pabo-
Tel nNpubopa C¢ BbIBOOOM
HaBUrauMoHHOW WHbOpMa-
umn Ha XKW opranuaosaHa
€e OfIHOBpemMEeHHan nepena-
4a 8 COM-nopT komneloTepa
6e3a BO3MOXHOCTW, OAHaKo,
nogayv komaHa W nepe-
KIOYEHMA PEXMMOB C NOMO-
Wk 3TOr0 KOMMbIOTEPA.
Ina nsyctoporHHero obmena
vHpOpMaUMERn Mexay Mo-
aynem GPS (U1) 1 komnbio-
TEPOM HEODXOANMO HaxaTu-
em Ha kHonky SBS5 nepe-
BECTU NPUEMHWK B PEXUM
COM. Mpw aToM mogyne By-
0eT HAacTPOeH Ha BelBOA
rpynnel coobiusHmi NMEA,
Heobxogumex ona paboTw
KOMNBTEPHOW nporpam-
Ml LSViewer <hitp:/ ‘weanw.
rfsolutions.co.uk/acatalog/

o3

=7

—— g

Puc. 9

8 NOMNHOW MEPEe NCNONL30BaThL CNeurani-
31poBaHHOE Nporpammuoe obecneyeqHune
BNS KOHDUIYPUPOBaHWS 1 NPOBEPKK MO-
ayna GPS ¢ nomowpio komneloTepa, a
Takxe paboTaTe C HABUrauMOHHLIMK NPO-
rpammamun AN\ KOMMLTepa.

Cxema npuemHuka naobpaxexa Ha
puc. 7. XKW HG1, kHonku BeiBopa pexu-

ma SB1—SB5 v kHonka ynpasnexws noa-
ceeTkoit XKW SB6 coequHeHs ¢ mMukpo-
KOHTponnepom DD2 (PIC16F877-20I1/P,
[4]) no OBbidHLIM cxemam. Ons nogayw
3BYKOBbLIX CWMIHanoB, CONPOBOXOAKOLMX
HaXaTUA Ha KHOMKW, MWKPOKOHTPONAEp
$opmupyet Ha eeiBoge RC1 nocnepoea-
TENLHOCTU WMNYNLCOB, YNPAaBARIOWMX

Downloads/LSViewer.
Zip>, NnpeaHasHaYeHHon ans
KOHQUIrypUpoBaHusa 1 Tec-
TrposaHua GPS-monynen. A mynsTunnek-
cop DD1 6ynet nepesenen B COCTORHME,
npn KoTopom Ha exon UART mogyna no-
CTYNAK0T KOMaHABI He OT MUKDOKOHTPON-
nepa, a o1 KOMNbLKOTEpPa

Mukpocxema DA1 cornacyet ypoBHW
CUrHanos npuemHuka u COM-nopra kom-
neloTepa.



MNuraetca npremHnk ot wectn NiMH
aKKYMYNATOPOR, 3apAXaemblX C NOMOLLLIO
HE MOKA3aHHOTO Ha CXeMe YCTPOWCTBa Ha
mukpocxeme MAX713, pabortawwero B
UMNYNECHOM pexume. Cxembl NOA0OHbIX
3apRAHLIX YCTROWCTE HEOAHOKPATHO Ny6-
NUKOBaNUChb B paanontobuTensckon nurte-
patype. MWMuterpansHbuiin crabunuaartop
HanpsxeHia DAZ2 cnyxut gna nutaHua
GPS-mopyna. Bce octanbHbie yanel npu-
eMHWKa NMUTAIDTCH HanpskeHWem OT cTa-
6unmnaaropa DAS.

Mpy Haxatn Ha kHONKy SB6 mukpo-
KOHTponnep GOpMUpPYeT KOPOTKMIA 3BY-
KOBOWM CWrHan, a Ha Beixoge RA2 —
UMNYALC BLICOKOIO NOMMHECKONO YPOBHSR,
KOTOPLI 3apaxaeT kowpeHcatop C9.
3atem BbiBOO RA2 nepekn4aeTca B
PEXUM BXOO3a, W NOFMYECKWI YyPOBEHb
HaNPMKEHNA Ha HEM NEPUOANHECKU NPO-
sepneTcs. MNoka OH BEICOKWI, TpaH3ucTop
VT6 OTKpBIT HanpsxXeHWem, NocTynaw-
wrm ¢ eexona RCO MukpokoHTponnepa.
v noaceeTtka akpana XKW HG1 exnoyeHa.
Kak TOoNneko YpOBEHb HAMpPaXEeHWa Ha
exoae RAZ2 B peayneTate paspaokd KOH-
neHcatopa C9 vepea peanctop R9 craner
HU3KUM, MUKPOKOHTPONNED BLIKAKYUT
noaceetky. MNoabupas ynomaHyTelie ane-
MEHTBI, MOXHO YCTaHOBWUTL Xenaemyio
NPOAONXUTENBEHOCTE PaboThl NOACBETKN.
MNpr ¥UX HOMUHANAX, YKa3aHHBIX HA CXEME,
OHa MONY4aeTCA PaBHOW NPUBAN3NTENL-
Ho 30 c. MNopbwupans peancrop R36, Mox-
HO W3MEHATL APKOCTbL NOACBeTku, [na
JKOHOMWKW 3HEPIMN aKkyMynaTopHon Ga-
Tapen OHa A0MKHa ObiTb MWUHUMAaNLHOR,
HO OOCTATOMHOW ONA YTEeHWA TekcTa Ha
akpane XKW npu chabom BHewHem ocee-
LEHNN.

C nomoubto AL, BCTPOEHHOrO B MMK-
POKOHTPOANEp, BEOETCH MNOCTORHHLIM
KOHTPOMb HAMNPAXEeHWA akKyMynaTOPHOWM
Garapen, 4acTb KOTOPOro 4yepea pesu-
CTuBHbIM penntens R16RE8 nogawa wHa
8xon, RAQ mMukpokoHTponnepa, cnyxawmii
Bxoaom AUMN. denutens Heobxoaum, 4To-
Gbl NPUBECTH M3MEPREMOE HANPAKEHNE B
uHTEpPBan, gonyctumeld ana ALN. Mpw
CHWXeHU HanpsxeHun batapen oo 6B
Ha XKW nosensetca coobwenne: "Bara-
pes paspsxeHa. LOW VOLTAGE", a B Hux¢-
HEN CTPOKE BLIBOAWTCH 3HAYEHWE ee
HanpsxeHus. MNpu gocTrkeHun Hanpsaxe-
HWA, COOTBETCTBYIOLWErO NONHOM 3apaake
Gatapew, Ha 3kpaH BeLIBOOWTCA COOBWe-
Hue "BaTtapen 3apsaxeHa” u ero sHavyeHne

GPS-npuemnnk cobpaH B NnacTmko-
BOM kopnyce pasmepamim 145x105x70 mm
Ha [BYX NevaTHblx nnatax 13 ¢GonLrupo-
BaHHOIO C ABYX CTOPOH TEKCTONWUTA, pac-
NONOXEHHbIX 3TAXEPKON, KAK NOKa3aHO Ha
puc. B Ewe ogHa nnata w3 Toro xe
Matepuana, pasMelleHHan Mexay Humu,
CRYXWUT 3KPAHOM.

Ha pue. 9 — yepTex OCHOBHOM NNaTh
npuemHuka. donbra co CTOPOHbI yCTa-
HOBKW 3NIEMEHTOB Ha HEW COXpaHeHa un
cnyxut oBimm nposopom. MecTa naikuy k
HEWN BLIBOAOB OETaNnen OTMeYeHsl Ha 4ep-
Texe kpectamu. Bokpyr oTeepctuit ons
APYrvx BbIBOAOB (GONbra yaaneHa 3eHKo-
BaHWEM CBEPNOM OUAMETPOM 4 MM.

MHTErpancHblii crabunuaarop
ADP3330ART-5 (DA3), Bbinyckaemsiit
TONbKO B KOPNYGE ONA NOBEPXHOCTHOrG
MOHTaXa, CMOHTWPOBAH Ha HeBoNbLWON
NeYaTHOM NNaTe-nepexoaHVKe, Kak noka-
3aHo Ha pmc. 10. XKW HG1 ycranoenen

CO CTOPOHbLI MEYaTHBIX NPOBOAHWKOB Ha
WM30NALUMOHHBIX CTOMKaX BbIcOTON 10 mm.
C TO# XE CTOPOHbLI, HO Ha CTOMKAX BLICO-
Ton 3 MM, 3akpenned GPS-moaynb. Kow-
TakTbl CAMOAENLHOM OTBETHON HacTK ero
pa3wvema CONN1 coeguHeHbl € cooTBeT-
CTBYIOLUMMM KOHTAKTHBIMI NAOLWaaKamMu
nnaTtel OTpeakamu rubkoro M3onMpPoBaH-
HOro Npoeoga. Hanpumep MITO.

YepTex nnatel C aKKyMyNAaTOPHOM

Garapeen n ee 3apRAHLIM YCTPOWNCTBOM
HE NPUBOAWTCH.

B nepepHen naHenu kopnyca npwu-
EMHWKA MNPOpPe3aHo OKHO ANA 3kpaHa
KKK, Ha Hell xe pa3MewleHsl KHOMKW
SB1—SB6 (Ha HeBonbLoh ne4aTHom nna-

Te), BLIKNMOHATENL NUTAHWA NPUEMHMEA U
nea ceetoguoga. OonH n3 Hiux — HLI ze-
NEHOroO UBETa CBEeYeHWd, OYOnMpyowLma
ceetogwon GPS-monyna. ¢ aHofom koTo-
pOro OTAEeNbHbIM NPOBCLAOM COELUHEH
HWXHWI (NO cxeme) eplBof, peanctopa R1

Mpw HopMansHOM Npueme curHanoe GPS
aToT cBeToavon
BCMbIXMBAET C 4aCTO-
Ton 1Ty, a korpa
nNpPUenM HEBO3MOXEH,
4acTota  BCMbIWEK
YMEHBLLUAETCH BABOE.
Bropoit ceetoovopg
Ha CXEME NPUeMHIKa
HE NOKazaH, no-
CKOMbKY BXOAWT B CO-
CTapg 3apagHoro ycr-
pownctea. OH kpac-
HOTO LBETA CBEYEHWA

W BKMOYEH, Korga
MOEeT 3apagka akky-
MynatopHou Garva-
pen.

Ona coegnHeHws
¢ COM-nopTom Kom-
neloTEepa Ha BokoeON
CTOpOHE  Kopnyca
NPUeMHINKa YCTaHOB-
neHa cTaHpapTHas
sunka DB-9M, co-
€OWHEeHHas C CooT-
BETCTBYIOLMMI KOH-
TakTHeIMKW nNnowagn-
KamMW NNatbl OTpeska-
MW npoeoga MITD.
Papom ¢ Heir pacno-
NOXEHO FHE3no ans
NOAKMIOHEHMA K 3a-
PRAOHOMY YCTPOWCTBY
6noka nutanus Ha-
npsxenvem 12 15 B,
TaKkXe CoefuHEeHHoe
C KOHTaKTHbIMK NMO-
wagkamu nnarvel 3a-
PAAHOrO yCTpOWCTEA
nposoaom MITg

¥Y16-2m
144-146 MI'y 15 dBi 5400 py6.

Y21-70cm

NUTEPATYPA

1. LS-40CM Fast Acquisition Enhanced
Sensitivity 12 Channel GPS Sensor Module. —
<http://www.promelec.ru/pdf/
LS-40CM_DataSheet_v1.0.pdf>

2. 4to Takoe GPS? — <http://www,
navgeocom.ru/gps/index.htm>

3 Onucanue npotokona NMEA-0183 sepcun
2.1. — <http://www.navgeocom.ru/support/
nmea/index.htm>,

4. PIC16F87X 28/40-Pin B-Bit CMOS FLASH
Microcontrollers. — <http://ww1.microchip.com/
downloads/en/DeviceDoc/30292c.pdf>.

Ot pegaxywy. VicxoqHesi TexcT nporpam-
Mbl MUKDOKOHTROMNIEpa Ha Aaeike C, 3 Takke
ee 3arpy3ouHsii HEX-ghain u hain nevaTtHon
nnater 8 popmare P-CAD 2001 HaxonaTce Ha
Hawen FTP-cepsepe no aagpecy <ftp://
fip.radio.ru/pub /2010 04 /navigator.zip>.

Pepaxtop — A fonrv, rpagwxa — A Jonruva
hoTo — aBTOPA

Lna Bac, pagpmomobutenut

PAOVNOKOHCTPYKTOPbI Bcex Ha-
npasneHun. Kopnycel gna F3A. Paguo-
INEMEHTBI, MOHTAYHBLIM WHCTPYMEHT
W mMarepwansl, nUTepaTypa, roTosbie
wsgenus. IBM-komnnekTyowme

O1 Bac — onnaYexHbIin KOHBEPT ANS
6ecnnaTHOro KaTanora.

426072, r. Mxeeck, a/a 1333

www. rtc-prometej.narod.ru

Ten./daxc (3412) 36-04-86
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430-440 Mf'y 17 dBi 3400 py6.

radial@radial.ru
www.radial.ru/ham
Ten.(495) 775-43-19
462-44-14, 462-41-75
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CurHanusartop BKNO4YEHUS

B CEeTeBoOun BuUnKe
A. BYTOB, c. Kypba Sipocnasckoii 061.

VI 10601 paboraowwmin anektponpubop ¢
J nuTanwem ot cetu 220 B — noteHum-
aNbHbIA UCTO4HMK ONAcHOCTH. MNpw Henpa-
BUNLHOM 3KCNNyaTaumKn, BO3HWUKHOBEHWK
HEWUCNPABHOCTK WK aBapUI B 3NeKTpoce-
TW OH MOXET CTaTh NPUHUHON BO3HWKHO-
BEHWA NOXapa, KOTOPbLIA B BEK MNacT1Ka 1
0B6unmuA cambix pasHOOBpasHLIx OTAEN0Y-
HbIX MaTepuanos cnocobeH B CYMTaHHbIE
MWHYTBl NPUHECTK OrPOMHBIA ywep6.
Bpema OT BpeMEeHW Oaxe O4eHb BHUMA-
TEeNbHLIE 1 OTBETCTBEHHLIE NOAW 3abbi-
BAIOT, HaNpPUMEpP, O BKIIDYEHHOM yTiore,
3NEeKTPOYaHKKE, 3NEKTPONAUTKEe, CTW-
paneHo MalwwHe, anekTpoayxoske. He
WCKMIOYEHME 1 paanoniobuTenn, KoTopsie
MOryT 3a0bITe O BKJIOHEHHOM NasnbHUKe,

nutpoHom VDS, Murawowwi ceetoamoq
HL1 He TONbKO curHanuaupyeT o BKAKYe-
HuK NPprBopPa B CETL, HO U CAYXKWT reHepa-
TOPOM 3NEKTPUYECKUX MMNYNLCOB 4acTo-
7o 1...2,5 Nu. Oum noctynatot Ha exoa C
4YeTbIpHaALATUPA3PAOHOrO  ABOWYHOTO
cuetdnka DD1. Konpencatop C4 yctpa-
HAET BBICOKOYACTOTHLIE NyNbCALMKM Ha-
MPAXEHWUA HAa MWUraLWEM CBETOAWOAE,
KOTOpbIE MOrAu Bbl BelaBaTe cHom B pabo-
Te CYeTYKKa.

K ooHOMY M3 BbIXOAOB CHETHMKA NOA-
KMIOYEH Y3En 3BYKOBOW CurHanusaumm,
COCTOAWMIA 13 pe3aucTopa R4, koHpoeHca-
Topa C5 v 3ByKOM3Ny4aTena co BCTPOEH-
HeiM reHepatopom HA1. Ouoa VD6 orpa-
HU4MBaeT o BesonacHOro Ans nanyyare-
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32PAOHOM YCTPOWMCTBE, WU3MEPUTENBHOM
npubope. H4To6bl CHW3WTL BEPOATHOCTL
TOro, 4T0 anekTponpubop GyneT annTens-
HOe Bpems pabotate 6e3 HapgoBHOCTW,
npepnaraeTca WM3aroTOBWTb HECNOXHOe
CUrHanNbHOE YCTPOWCTBO, NEPUOAMYECKMN
NoAatowee 3BYKOBbIE CUrHaNL!, HANOMMN-
Hatowme, 410 Npubop BKIKONEH B CETD.
Cxema curHanwsatopa nokasaHa Ha
puc. 1. MNepemMenHoe Hanpsxerue 220 B
yepes racAwwmin kowpaexcatop C1 nocry-
naeT Ha mMocToBOW BeiNpamMuTens VD1—
VD4. Kongercatop C2 crnaxuveaer nyns-
CauuMn BbiNPAMAEHHOrO HaNPAXEHUs,
3Ha4YeHWe KOTOPOro orpaHuyYeHo crabu-

|
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N8 YpOoBHA BLIOPOCH! HANPSXeHUa oTprLa-
TeNLHOW NONAPHOCTK

B momeHT, Koraa ypoBeHs HanpskeHus!
Ha BLIXOAE CHETHMKA, K KOTOPOMY NOOKAI0-
4eH peancTop R4, CTaHOBWUTCH BLICOKMM,
n3nyyartene nogaer 3BYKOBOW CurHan
NPOAONXUTENBHOCTLID OKONO 1 ¢. OHa 3a-
BUCWT OT EMKOCTW kOHAeHcaTopa C5 u
Toka, NOTPeBNAEMOro NPUMEHEHHBIM 3BY-
KOn3ny4arenem.

WuTepean mexay curHanamu aasucut
OT Neprofa BCMbIWEK WCNONLIOBAHHOMO
3KIEMNNAPA MUralowWero ceeroguoga w
OT TOrO, K KaKOMYy BLIXOA4Y CHETYMKa Nog-
KnioyeH peauctop R4. MNepenoc aTtoro

pe3ncTopa C OAHOro BbIXOAa CHETYMKA Ha
coceaHwin No "Becy” YBENNYUT UMK YMEHL-
LUMT MHTEPBaN MEXAY CUrHaNamu Basoe.

Ecnu cwrHanu3atop npennonaraertca
WMCNONL30BaTe COBMECTHO C 3MEKTPOKO-
deBapkon, YTIOrom, KUNATUABHUKOM W
ApYyrmM anekTponpubopom € KOPOTKUM
umknomM paboTel, TO NEpUoA NOBTOPEHUA
CWUrHanoe xenatensHo BelbpaTte B UHTEp-
gane 0,5...2 MuH, a ecnu ¢ 3nexTponasn.-
HUKOM, 3NEKTPONNUTKON, W3MEpUTENb-
Hbim npubopom, — 5...15 munH. B npubo-
pe, W3roTOBNEHHOM aBTOPOM, 3BYKOBbIE
CUrHanel MNOBTOPSIOTCA NPMBNM3UTENLHO
Yepes Kaxaole 5 MUH.

YCTPOWCTBO CMOHTUPOBAHO HABECHLIM
MOHTEXOM B CETEBOI BUNKE, KAK nokKasa-
HO HA puc. 2. Ecnu HeT ceTeBoi BUNKW
NoAxXoOfWMX PasmMepoB, CWUIHANM3aTop
MOXHO CMOHTWMPOBaTL BHYTPW 06CHYXK-
BaeMoro MM anexkTponpubopa wnu B OT-
npeneHom HeboNewom NAacTMaccosom
KOpnyce.

Peauctop R1 xenarensHo NPUMEHUTL
HeBo3ropaemblil P1-7-1. BuewHe oH oT-
nuyaeTcs OT 0Bbl4HBIX CEPOo-ronybbim
ueeTom okpacku. Kowpgewcatop C1 —
K73-17 wnnu K73-24 Ha 630 B nocTosHHO-
O HAaNPAXEHWSA UNU MMNOPTHBIA, PACCHW-
TaHHBIA HA nNepeMeHHOe HanpRXeHue
250...275 B. Npw npoboe 3Toro koHoeH-
catopa peauctop R1, cropas, paspeieaer
uenb NUTaHua curHanuaaropa. K ocrane-
HbIM KOHOEHCATOPaM 1 Pe3ancTopam oco-
6bix TpeboBaHW HE NpeabRBNRETCA

Auopner 1TN4004 MOXHO 3aMeHUTL AIO-
GbimMn 13 cepun 1N4001— 1N4007,
KO209, KO243, KO0247. Bumecto awona
1N4148 nonongyT kak AMoabl, YyNOMAHY-
Toie sbiwe, Tak 1 KA521, KA522 ¢ niobeim
OykBEHHLIM VHAEKCOM. Murawwmin cee-
TOAWOL KENATENBHO B3ATk C NOBLILEHHON
APKOCTBIO CBEYeHMA. Kpome yka3aHHoro
Ha cxeme L-56BSRD-B, ato, wanpumep,
SB2R6SBECY, SB3RG6SCECY

Besownbo4Ho cobpaHHblit 3 ucnpae-
HbIX QETanei curHanuaarop He tpebyer
HanaxweaHua. [lna aKOHOMUW BpEMEHM
npw ero NpoBepke MOXHO Mpasblii NoO
cxeme BoliBOg pe3ucTtopa R4 BpemeHHD
NOAKMOYUTL K BbIBOAY 7 MNK 5 cyeTyuka
DD1. 310 cokpatuT nepvoa noBTOpeHus
3BYKOBbIX CWMHanNOB Q00 HECKONbKUX
CekyHa.

Pegaxrop — A. fonrui, rpadmxa — A, fonrwi,
¢oTo — aeropa

MOAYNbHAR PEK/TAMA
Yenosun cm. 8 "Pagwo”, 2010, Ne ?,_q, 17

! Kypcbl AMCTAHUMOHHOTO 06yderns
NPOrPaMMUPOBAHMI0 MUKPOKOHTPOS -
nepoe. flabopaTopHele nnatel U Npo-
rpammartoper gns PIC, AVR, ARM
LPC2148. KoHcTpykTopk! Ans cBopku v

roTOBbIE CUrHaNM3aumum GSM.
Pa3pabotka 3nexkTpoHHBIX

POWCTE U NporpamMm Ha 3akaas.
E-mail: radio73@rambiler.ru,

micro51@mail.ru

www.electroniclab.ru

Ten. 8-912-619-5167 (¢ 07.00
0o 18.00 mock. Bp.).
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YnpaBneHue ocBelweHnem
B NOACOOHOM NnoMeLw,eHum
O. TAHACOB, r. lOropck TiomeHckoi 0b6n.

KNKOYEHWE W BBIKMIOYEHWE Namnbl Ha-

kanueaHus mowHocTelo 60...100 Br,
yCTaHOBNEHHOW B rappoepobHown, knanose-
Ke, Tyanete unm Apyrom noacobHom nome-
WEHWM, MOXHO aBTOMaTW3MpoBaTe, €Cnu
cobpate HECNOXHOE YCTPOMCTBO MO Cxe-
Me, NOKa3aHHoM Ha pucyHke. OHO No3BO-
AWT MONHOCTLIO OTKA3aTeCA OT Heobxoam-
MOCTH NMOCTORHHO "LLENKaTs” BelKOHaTe-
NEM 1 O4EHb OBNErYNT XM3Hb AETAM W MIO-
[OAM C OrPaHWYEHHLIMIW BO3MOXHOCTAMM.

PaboTaer aeTomaTt cneaywwmm obpa-
30M: YENOBEK OTKPLIBAET ABEpPb B Nome-
U|eHMe — namna BKNKOHAETCA W CBETWT
"BnonHakana"; 3axoawuT, 3akpelBaeT 3a
coboi gpepb — SPKOCTL NamMMbl YBENNYN-
BaeTCA A0 NOMHOW; OTKPbIBaeT ABepb —
namna NpoaomKaeT CBETUTh; BLIXOAMT 1
3akpbiBAET ABEPb — NamnNa BeIKIKYAETCA.
MNepeoHa4YansHOE BKIOHYEHWE Namnel C
HEMOMHBIM HaKanom (00 Bxoaa B NOMeLe-
Hue) obecneuymsaeT npensapwTENtHBIR
NPOrpeB ee cnupanu 1 NPoLNEBaeT CPOK
cnyx6bl.
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€T 1 ero kKoHTakTel K1.1, 3amMkHYBLWCE,
nopawT Hanpsxedwe Ha pene K2. B pe-
3yneTate cpabaTblBaHnA W 3TOrO Pene ero
KOHTaKTel K2.1 3amMbikaloT uenb namnsl
EL1 4epea “racswwin” konpedcatop C1
Tuna K75-24.

B MOMEHT NepeOro 3akpeieaHus Asepu
HanpAXeHVe NOAAeTCA Ha KaTyluky pene
K3 Gnarogaps 3amKHYTbIM KOHTaKTam
K1.2. KoHTaktel K3.1, 3aMKHYBWWCh, WYH-

TENepb CBETWUT B NONHbIA HaKan.
MpW NOBTOPHOM OTKPBIBAHWMK ABEPU

koHTakThl K3.2 1 K1.2 nogknioyaoT k 1c- |

TO4HWKY NUTaHWe KaTywky pene K4, B pe-
3yneTarte yero koHTakTel K4.1 paamelka-

10TCH. 3aKpblBaHWe OBepw NpuBoauT K |
obecToumBaHnio kaTywku pene Ki, ero |

KOHTakTbl K1.1 paambikadTCH, 4TO NPUBO-
OWT K BO3BPALLEHWID OCTanbHLIX pPene wu
YCTPOWCTEA B LUENOM B MCXOAHOE COCTORA-
Hue. Jlamna racHer, a notpebneHne asTo-
MaTomM IHEPruv CTAaHOBWTCA MUHWUMASb-

HBIM

~2208B
SF1 (namimk 3akpeiToil geepm)

K4 2

B xasecTBe gatunka oTKpeIBAHUA OBE-
PY MCNONL30BAH O4EHb PACNPOCTPAHEH-
HbliA FEPKOHOBLIA OXPaHHbIA M3BeLLaTent
MO102-4. Ero NOCTOSHHBIA MarHnT yk-
PENNSIOT Ha aeepu, a COBCTBEHHO repkoH
SF1 — Ha asepHOit pame Takum 0Bpasom,
4T0OLI NPV 32KPLITON ABEPU KOHTAKTLI Gbi-
N 3aMKHYTBI, @ NpY OTKPLITON — Pa3oM-
KHYTHI.

Bce petanu MoryT 6eiTe paamelueHsl B
KOpNyce, HanpumMep, OT ABEPHOro 3BOHKA,
W CMOHTWPOBaHLI HaBECHLIM CNOCOBOM,
6ea kakux-nubo nevatHeix nnar. oTosoe
YCTPOACTBO YCTAHABNMBAIOT PRAOM C OC-
BeTUTenbHOM namnon EL1 unu ee BobI-
Knoyartenem SA1. ns coeanHeHus C Mme-
IOWENCA NPOBOAKOM NPEeayCMOTPEHA KO-
nopka XT1 ¢ TpeMS BUHTOBBIMU 3KMMaMI.

Brok nutanms aestomara coctout na
Tpancdopmatopa T1, avogHoro mocTa
VD1, okeuaHoro koHpencatopa C2 v naet
NOCTOAHHOE HanpsxeHue 24 B, Heobxo-
anmoe ans paboter pene K1—K4 (P3C9,
nacnopt PC4.524.200). Ha Tpanauctope
VT1 cobpaH wHBepTop curdana naTdvka
SF1. OH HyxeH ans Toro, 4T06sI He aep-
XaTe kaTywky pene K1 non tokom Bce
BPEMS, NOKa ABEPb 3aKPLITA.

Mpw paamsikaHuu repkona (nepsom
OTKpEIBaHWM asepw) pene K1 cpabateiea-

BHumaTensHein aHanua paboTel 3aToro

YCTPOWCTBA BLIABNSET HECKONBLKO COCTOA- |

HWIA C Tak Ha3bIBaEMbIMW "TOHKaMW™ KOH-
TAKTOB (PE3yNbTAT 3aBUCKT OT TOr0, Kakue
M3 HUX 3aMKHYTCH WUNW Pa3oMKHYTCA nep-
BbiMu). OT "TOHOK” MOXHO Beino Bl n3ba-
BWTLCH, yBENUYMB Yncno pene. Ho atoro
He notpeboBanoce. Ha npakTuke asTomar
paboTtaeT NpaBuNbHO K HAOEXHO.

Ot pepakuymu. BrkmoyeHne nocnenosa-
TeSbHO C N1aMIoi KOHAEHCATOPA XOTA M CHU-
KIET €€ APKOCTL, HO HE YMEHBLUAET aMNANNTY-
Ay NepBoro, CamMoro ONacHoro ANA ee HUTH |

| HakanmeanuA Cpocka Toka. Tak 4TO BepoAaT- |

- HOCTb MEPErOPaHUA HNUTK B MOMEHT BKIOYE-

HUR OCTAaEeTCA npexHed. Bonpexkw pacnpo-
CTPEHEHHOMY 330NyXKOEHMIO aMnanTyaa nep-
BOro 6pOCka TOKa HEe M3MEHAETCS U NP CHA-
XKEHUW ADKOCTY IaMNbl C© NOMOLLBIO NOCNEN0-
BATENLHOINO Awoda. A clegyiowue 33 HUM
GpOCKM Aaxe yBenMymBaloTes, TaK kaxK 3a spe-
MA “yAaneHHbIX" AMO[0M NONYNEPUONOE HIUTL
HaKa/MMBaHia ycnesaer oCThiTe, 8 €€ conpo-
TUBNEHUE ymerblmnTeCA. Kpome Toro, awog
CO3A3ET B CETH NOCTOAHHYID COCTABNFIOWYIO
TOK&, KOTOPAS MOXET NPUBECTH, HANDUMED, K
HECBILLUEHWIO MArHUTONDOB0A0E, NOOKTOYEH-
HBIX K TOI Xe CeTy TDaHC(hOpMaropos.

Penaxrop — A. flonrwii, rpagwsa — A. Qonrwii

[k K3 Ka |l 3
K32
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Comoe A. M. |
Mevon d)paruema-!
UM Ans pacyera wy-
MOBOW Temneparyps:
aHTeHH. — M.. lopa-|
4afR  nuHuA—Tene-
kom, 2009 — 208 c.:
wn

ISBN 978-5-9912-!
0073-8.

B knure wanara-|
eTCA MeToa pacyeTta)
BO3AERCTBMA Tenno-;
BbIX LUYMOB OKpyXa-|
1OLLEro NPOCTPAHCTBA Ha WYMOBYIO TeMnepa-,

| |TYRY 8HTEHH 3EeMHbIX CTaHUMi CNYTHWKOBOW
||| ceasn. MpocTpaHCcTEo & BMAE NOYBLI W Boanyl.u-I
TupyoT konpencatop C1. Nlamna EL1 |

HOW atMmocdepsl OANA NPOM3BONBHONO yrna
HAKNOHA aHTEeHHbl K FOpPU30HTY pasneneHo Ha
CeKTOpEl, B KOTOPbIX BO3OEACTBME TOro WM
wHoro dakTopa cTporo onpegeneHo. [ng no-
BbILWEHWA TOYHOCTWM pac4eToB APKOCTHARA
WyMOBaA TemnepaTtypa okpyxawiled cpegs
onpenenseTca B ToW xe chepuYeckoin cucre-
ME KOOPOMHAT, 4TO WU guarpamma Hanpasned-
HOCTK aHTeHHB!. PAccMarpuBeaTca 0COBEHHO-
CTW pacyeTa WYMOBOW Temnepatypsl 0gHO- K
OBYX3EPKANBHLIX aHTEHH, MHOMONYYEBbIX OQHO-
[OBYX- Y1 MHOMO3EDKANBHLIX AHTEHH, NYYeBOROB,

| |a TaKke $a3vpoBaHHBIX aHTEHHBIX PEeLeTOoK

MpueeneHs NPorpaMMel ANA pacyeTa

| [Ons crneuwanycTos No CNYTHUKOBOW CBA3M
W @3HTEHHON TEXHWKE, MOXET ObiTe NONE3Ha CTy-
AEHTaM 1 acnupaHTam, cneuuanuaupwomnmcn|
B 06NECTH BHTEHHOW TEXHWUKW.

HeaHkmH E. .
WHpopMaULMOHHBIE
CuCTeMBI C anocTe- |
pvopHown obpaboT-
KOW pe3ynsLTaToB Ha-
Brogenwi Mopg pen
npogp A. T Ocra-
nedko. — M. lopa-
yas nuHua—Tene-
KoM, 2008. —168 c.-
un. I
ISBN 978-5-9912- |
0074-5

B kuure pac-|
CMOTPEHE  WHpOP-
MAUMOHHBIE NPUEMONepeaawiLne CUCTEMBI
(MNC), oTAanyuTEnsHan 0COBEHHOCTL KOTOPLIX
COCTOMT B anocTepuopHoi 06paboTtke MHOro- |
MEPHBIX (N0 YMCNY NEPESAIOWMXE U MPUEMHBIX
NPOCTPAHCTEEHHbIX KAHANoB) peaynsTaTos |
Habnopenna  (vamepenuin). MNpepnoxeHs:
HOBLIE HENDEPBLIBHLIE MaTEMaTHYECKME MOOE-
N MHOMOMEDHBIX CUFHANOE M CUCTEM, YYHTLI-
BAWLME XapakTepucTUKN NPUEMHON W Nepe-
LAOUWEN aHTEHH U NAPaMeTPbl INEKTPOAMHA-
MU4ECKON cBRA3UM oDwexkToe HabnwaeHwus.
Wcenenoeadsl MHGOPMAUMOHHBIE BO3MOXHO-
CTW U OCODEHHOCTM NPUMEHEHWA TaKWX CUC-
TEM NPU N3MEPEHUN NapPaMETPOB 3INeKTpoaK-
HAMWYECKON CBA3KW obbexToe, npu Habnwoge-
HUKM 00BLEKTOB. HAXOAALWMXCA B CPEOax ¢ NoTe-
PAMW, U M3MEDPEHUW PACCEAHUA XapakTepu-
CTHK PaOMONOKAUMOHHEIX 06bEKTOB.

Lna WrpoKoro kpyra paguouHXeHepos u
HayuHblx paBoTHUKOB, ByAET NonesHa cTyneH-
Tam W NpenogasaTtensm BeiCWKX y4ebHbIX
3aeeOeHV PAOUOTEXHUHECKUY CreunansHo-
cTen

Cnpasku no ven.: (495) 737-39-27,
e-mail: radios_hi®mtu-net.ru.
WWW.TECHBOOK.RU
3axka3aTe KHMIM HaNOXEHHbIM nnave-
WOM MONKHO, BICNAB NOYTORYIO OTKPLITRY
no agpecy: 107113, Mocusa,
y=, Ten. /dpaxc (495) 543 47 96
HHOW NouTe: post@dessy.ru
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MNpuem cratein
Bonpocsl

Tepmoperynatop u3a 6noka
nutaHua ATX ana "60ankoHHoro”
oBowWEexpaHunuiwya

A. BOKOB, r. Bepe3uuxu Mepmckoro kpas

CekperT npocToTsl 3TOr0 TEpMOperynaropa — Kpome 6710Ka NUTa-
HWUS OT CTAaporo KkoMneloTepa, AN Hero Tpebyerca NUWbL MUKpocxe-
Ma-garynk temneparypei DS1821, cnocobras pa6orars aBTOHOMHO,
BKIOYas ¥ BbikM04an 610K ¢ NOQKNIOYEHHBIM K BbIXO4Y Harpesarte-
J1emM Npu 3afaHHbIX B UNPPOBOA (POpMe 3HAYEHUSAX TemMneparypsl.
TaKoi AaTYMK MOXET HANTH NPUMEHEHHE U B APYINX KOHCTPYKLMUSX,
aBTOMATUYECKN KOHTPONINPYIOLMX TeMneparypy.

/' anoBoObl M YNEHB! X CEME 4acTo B
. 3UMHEee Bpema XpaHAaT cobpaHHbIR
NeTom ypoxan Ha 6ankoHe nnu B NoaxuK,
NOMECTNB OBOLUWM U DPYKTEI B TEPMOW30-
NMPOBaHHBLIN AWWK C NOAOrpesom. Ecte
MHOTO ONWCaHWIA TEPMOPEryNATOPOB Ans
Taknx OBOWEXPAHWNWLY, aBTOMAaTMYECKH
BKNIOHAKLWKX HarpeeaTene (Hanpumep,
W3 Namn HakanmeaHua) Npu 4pPes3mMepHom
CHUXKEHWIM TEMNEPATYPLI W BBIK/IKOHAKILLIAX
ero Npu ee noeslweHn, Ho ece atu yct-
POWCTBa AOBOABLHO CNOXHEL, TPEOYIOT M3-
rOTOBAEHWUA MOHTEXHOW NAAThl, HA KOTO-

11

+3.3 B (opanxesbia) @ @ +3 3 B (opanmenwit)
+3,3 B (opawxesin) |@©][D) -12 B (curui)
COM (veprsiit) (@] [0 COM (yepHuin)
+5B (kpackein) (O] @) PS-ON (senemsii)
COM (veprsit) (D] (@]
+5 B (KpacHbiit) @LE_I]] COM (4epHblit)
COM (vepuuiit) |@] [0]
PW-OK (ceptiit) [[B] (@]| -5 B (6enwin)
+5VSB (nypnypubiit) |[0] (@] +5 B (kpacHsii)
+12B (ventei) |@][0]] +5 B (kpackiin)
10 20

Puc. 1

POl HYXHO YCTaHOBWTL W COBAWHUTH
OOMXHBEIM 06Pa30M MHOXECTBO nevanen.
HenpocTeim Oka3eiBaeTcR w npouecc
YCTaHoBkM pexuma paboter npubopa,
06ecne4uBaloLLEero HyXHyI0 TeMneparTypy.

B oeowexpaHunmie mMoxHO 6uino Bl
NPUMEHNTE TEPMOPEryNaTop ANa "Tennoro
nona“, Ho Takue NPUBOPLI AOPOrk U HE NO-
3BONAIOT NOAAEPXUBaTL Temnepartypy
Hwke +5 °C. Npennaraemeiii sapuaHT Tep-
MOPErynaTopa CogepxmT MUHUMYM OeTa-
neit 1 Moxet Buite cobpan BykeansHo 3a
HECKONBKO MUHYT. Mpu MOWHOCTU Harpe-
satena 20...100 Bt ox GygeT nogaepxu-
BaTh B "6aNKOHHOM" OBOWIEXPaHMNMLLE 3a-
OAHHYIO TEMNEPATYPY C TOYHOCTBIO 1 °C.

B 3anacax y mMHOrvx untatenei, nasHo
NONLIYIOWMXCA KOMNBIOTEPAMK, HaRoeT-
CH, BEPOATHO, BMNOSIHE WCMPABHLIA, HO
MOPantHO YCTapeBLIMIA M HENPUIOAHbLINA
ANA HOBOro KomneoTepa Bnok nutadus
dopmara ATX. He cocrasur TPYAa U npu-
obpecTu Takoi 6ROk Ha BAMXARLEM
PagvopbIHKE, CTOWT OH HEQOPOrO.

Bnok HyxHO nogkmounTs K cetu 1 y6e-
OWTLCR, NPexae BCEro, 8 HANWYMK Ha ero
rMaBHOM 20-KOHTaKTHOM BLIXOLHOM Padb-

eme (puc. 1, [1]) Hanpaxeruna 5 B mexay
rHe3nom 9 (uens +5VSB, nypnypHbIA Npo-
BOA) v MOBLIM M3 TEX rHE3d, K KOTOPLIM
MAOyT YepHboie npoeoga (uens COM —
oBuwmin).

Janee coegvHnTe NPOBONOYHOR Nepe-
MbiNKOA rHe3no 14 (uens PS-ON, 3ene-
Hblll NpoBOA) C oAHWMM K3 rHesn COM u
NpOBEpLTE, NOSBUNOCH N HANPAXEHWe
5B mexay ruesgamw, Kk KOTOpbIM uayT
KpacHwe npoeopa, w uensio COM. Ecnmn
na, 6nok npuronex k paboTte B Tepmope-
rynatope. Y4tute, B HeKOoTopbiX Onokax
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“COMHUTENBHEIX" Npon3BoauTEnein LgeT
NPOBOAOE OTNMYAETCH OT YKA3aHHBIX Ha
puc. 1, 0OHaKO Ha3HaYeHwe OAWHAKOBO
PacnonoXeHHsLIX rHesn pasbema Bcerna
COOTBETCTBYET NPUBEAEHHOMY.

Ewe ogHa HeoBxoamman netans — Muk-
pocxema-garumk Temnepatypsl DS1821
[2]. Ee HyxHO nopxniounTs K 6noky nuta-
HUA NO cxeme, naobpaxenHoi Ha puc. 2.
Mpu atom moxHO paxe oBoATHCL Bes
naiikm. MaeHoe, 4To6bI cOearHEHME BLINo
HapexHeim. OcTaneHble aetanu Ha puc. 2
He 00R3aTeNbHEI, OHW NULWEL AENaKDT NOMNb-
30BaHuWe ycTpohcTeom Gonee ynobHbim.
Ceetoamopn HL1 curtanuaupyert, 410 oHo
NOAKNIOYEHO K CeTH, a ceeToamon HLZ — o
TOM, 4TO BKNKOYEH HarpeeaTens. Buiknio-
sarens SA1 no3eonser B NGO MOMEHT
BKNK4YNTE Harpeeparvene He3asvcumo or
COCTORHWA OaT4mka Temnepatypel unu
naxe 6e3 Hero.

B xa4ectee Harpesavenen s MCNONb-
30Ban nsa-tpu peawncrtopa SQP mouy-
HoCTeI0 20 BT 1 conpotueneruem 1,5 Om
B Kepamudeckwux Kopnycax pasmepamm
60x12x12 mMm. Kaxaelit peauctop nog-
KMOYaI0T K OOHOMY M3 rHe3g +5B u k

opnHomy ma rHean COM. MoxHO ucnone-
a0BaTh MHE3[a kak OCHOBHOrO pasbema,
Tak 1 TeX YETBIPEXKOHTAKTHLIX, YTO Npea-
Ha3Ha4YeHbl ONS NWUTAHWA OWCKOBOOOB
xoMnboTeEPa. HyXHO CTpeMWTbCHA pac-
npenenvTe Harpy3ky PasHOMEDHO, NOA-
KNoYas Kaxobih pe3ancTop Kk CBOeh nape
rHeagq.

Yepea OQWH pE3UCTOP YKa3aHHOro
BHIWE HOMKMHANA npotekaer Tok 3,3 A, n
oH Beigenser okono 17 BT tenna. Yucno
PE3NCTOPOB K MX COMPOTUBENEHWE MOMyT
6bITe APYrMMK, HO CYMMapPHbIA NoTpe6-
NAEMBIA UMW TOK HE O0MXEH NPEeBbIWaTh
MaEKCUMANBHO AONYCTUMOro ANA A3aHHOro
6noka no uenn +5 B. 310 3Ha4eHne 0bbIu-
HO HaNWCaHo Ha Wwwuneauke 6noka. MoxHo
NOOKNIYaTE PE3UCTOPE 1 K BbIXOAAM C
APYrv HANPSHXEHWEM, He NPesbiWan no-
NycTUMOW Ana HKMX Harpy3ki. Bece peawn-
CTOpLI HarpeeaTtens cnefyeT pacnono-
XMTb B NOTOKE BO3AyXa, CO303BagMOoM
BeHTUNATOPOM Bnoka nutaHus. 3710 obec-
ne4unT BLICTPLIN 1 PABHOMEDHBIN NPOrpes
BCEro 0bbema OBoWEexXpaHMnMula.

Moyemy MCNONL30BAH MMEHHO OATHMK
DS18217? Mo TOW NpUYMHE, YTO B HeEMm
NPEAyCMOTPEH HE TOMBKO PEXMM 13me-
PEHWA TEMNEPaTYPLI, HO 1 PEXIM TEPMO-
€Tara, B KOTOPOM COCTORHUE BHYTPEHHER
uenu Mexay ero sbisogamn 1 (GND) m 2
(DQ) B 3aBuCKMMOCTM OT TEMNEpaTypbl
W3MEHAETCH, KaK Noka3aHo Ha rpaduke
puc. 3.

PasomknyTo

N
POL=1 Il

Ry E——

TLow ThigH

3amrnyTo

Puc. 3

Ecnu 3Havenne paspspa POL B peru-
CTpe KoHdurypauwu garsvka pasHo 1,
UENB OCTAETCA PA3OMKHYTOW, NoKa Tem-
nepavypa He ynaget Huxe T,g,. A 3amk-
HYBLUWCb, OHA OCTAETCH TaKoi, NoKa Tem-
neparypa He npesbicuT Ty, Mpu POL=0
COCTOAHWA LEenu NPOTMEBOMNONOXHLL. 3Ha-
qeHus Tucn u Tow XpaHaTcs Bo BHYTPEH-
HUX perncTpax garsmka

K coxanenuio, patumnk nocrynaer ¢ aa-
BOAA 3anporpaMMMpoBaHHBIM Ha paboTy
B DEXMME namepenun Temnepartypsl. Yro-
Obl NepeBecTh NaT4uK B PeXUM TepMOCTa-
Ta 1 3a0aTe HyxHble Ans pabotel B oBOWeE-
XPaHUNMLLE NOPOroBLIE 3HAYEHUA TemMne-
PaTypbl, HyXeH cneuvansHelit Nporpam-
MaTop. lNocne nporpammupoeaHua nat-
4nk DS1821 moxeT HeonpegenexHoe Bpe-
MS DETYNMPOBATL TEMNEPATYPY aBTOHOM-
HO, He Tpebys, KpOME HanpsXeHws nu-
TaHWA, HUKAKUX BHEWHWX CMIHANOB 1 COo-
XPaHAsa HACTPOWMKW B OTCYTCTBME NUTAHWA.

A nporpammmuposan patunk ¢ NOMOLLLID
0otnapnoyHoi nnatel OLIMEX LPC-P2148,
NOAKMOYME €ro K NIMHUAM ee nHTepdeiica
I°C, HO UCNONL3YA B CRELMANBHO HANUCAN-
HOW Mporpamme oBbluHBIE hyHKLK apy-
HanNpasneHHoro BBOAa/BbIBOAA. BuiNy 3a-
BaHel 3Ha4eHVA: Tigy = +1 °C; Tyeu = +4 °C,
POL=1. B atom pexume gatdmk npopabo-
Tan BCIO 3uMy, HE JONYCTUB NOPYY NPO-
AYKTOB.

Tem, kTo 3Hakom ¢ NPorpaMmMnpoBaHm-
€M MWKDOKOHTPONNEPOB, NPOTOKONOM
Wbl 1-Wire, no koTopoi aatuvik obuwa-
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eTCA C MUKDOKOHTPONNEPOM, CO CTPYKTY-
DOV CAMOro JaT4MKa U NCNONHAEMBIMW UM
KOMaHgamu, He coctaesut ocoboro Tpyaa
HannucaTe COOCTBEHHYKD NporpamMmMy Ha-
CcTpoikK. OCcTanbHbiM PEKOMEROYIO U3ro-
TOBUTE NO Ccxeme, wn3obpaxeHHoW Ha
puc. 4, noapobHo onucaHHuA B [3] ana-
NTEP, C NOMOLLLIO KOTOPOro OaT4YVK NoAa-
KNIOYalT ONA NporpaMMUpOoOBaHUA K
COM-nopTy kOMNbIOTEPA, W BOCNONL3O-
BaTteCcA nporpammon DS1821.exe, Haxopos-
weca no agpecy <http://www.rtcs.ru/
files/article_file/29/ds1821.zip>.

Ecnv B panbHeiluem wncnone3osate
ONOK NUTaHWS MO NPAMOMY Ha3HAYEHWIO
HE MpeanonaraeTcs, BCe AONONHUTENb-
Hble OEeTan MOXHO Pa3MecTUTe BHYTPW
ero Kopnyca v NogknoHnTe X HE K THea-
[am pa3bLemoB, a K COEAVHEHHBIM C HUMK
KOHTaKTHEIM nnowaakam nnatel. OcTtas-
WHECH NWMWHMMKW Pasbembl U MOylMe K
HUM NPOBOAA MOXHO NPOCTO YOannTh.

= Roland

B kavectBe SA1 MOXHO BOCNOML3O-
BaTLCA CETEBbLIM BbIKNO4aTenem 6Gnoka,
OTKMIOYMB M COEAMHVB BMECTE LWWEALINE K
Hemy nposopga. Ecnwn oTtkaswiBathcs OT
BBIKMNIOYATENA CEeTW HexenatenoHo, SA1
MOXHO 3aKkpenuTe B CNeuvanbHo npo-
CBEPAEHHOM B KOpryce 6noka oTBepCTiK.
Takwe xe OTBEpCTWUS CBEPNAT 1 ANA CBe-
Toanogos HL1 n HL2.

MNpw HepocTaTke mMecTa ANA PeancTo-
pOB-HarpesaTener BHYTPW KOpMyca ux
KPENAT CHapyXW BENM3N pELIETKN BEHTH-
natopa. Cam BEHTWNRTOP pa3BopaYvvBaoT
Tak, 4Tobbl OH He HarHeTan, a oTcackiBan
BO3AYX M3 KOpNyca.

Jatunk pekoMeHayeTcs pasmellarts
Tak, 4ytobbl OH Haxoaunca nobauxe k nony
wkada-oBouwexpaHnnmiua, Ho B MecTe
6e3 ckso3Hska. Y106l KOHTPONMPOBATL
TeMnepaTypy B pa3Hblx 4acTax wkada
Honeworo obkema, B HEM MOXHO YCTaHO-
BUTb HECKONLKO OATYMKOE, COBLWUHUB WX

napannensHo, Npu4em ux HaCTDOF‘IKIA HE
obazaTensHo OONXHbI BbiTh OOWHaKO0BbLI-
mu. MoTok BO3Oyxa OT BEHTUNATOPA pon-
*eH BbITb HanpasneH BBEPX.
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Paamep pabouero crona EGX-600:
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Paimep pa6oyero crona EGX-400:
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EGX-350

Paamep pabouero crona EGX-350:
305 mm (X) x 230 mm (Y) x 40 mm (Z)
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KoppekTop nokasanui undpposbix
cnuaomMmeTpa n ogomeTpa

C. TOBKAM, r. Tyna

Adaxe HesHaYUTeNnbHbIA TIOHUHI XOA40BOW 4acTh asToMobuns nNpu-
BOAWUT K HapyWeHWIO NPasnuibHOCTH nokasaHui npubopos, n3me-
PRIOWMX CKOPOCTb ABHXEHUSI M NPON[EHHbIA NYTh, N3-3a U3MEHWB-
werocs nepengaToyHoOro Yucna rpaHcmuccun. Bonee panukansHele
M3MeHeHUs, KaK, HanpuMep, CMeHa rnasHoi Napsl BegyLero Mocra,
BOO6Guwe genaiotr cnugomeTp 6ecrnonesHbiM, TaKk Kak OH HavYMHaer
"BpaTe” Ha AECATKN KMIOMETPOB B 4ac B Ty W/ UHYIO CTOPOHY. M
ecnuy Bnafensyes OTe4YecTBEeHHbIX aBTOMOOUIes eCTh BePOSTHOCThL
npuobpecTu KOMNNEKT WecTepeH NPUBOAA CNUAOMETPA C HYXHbIM
nepefaro4YHbIM YUCAOM, TO A4NK BNaAeNbLUEeB MHOMAapOK TaKoe Moyt
HEeBO3MOXHO. To3ToMy asTOpOM 3TOW CTaTbm 6bin pa3paboTaH 31eKT-
POHHBIV KOPPEKTOP, NPU3BaHHbLIN BHOCUTL COOTBETCTBYIOLME M3Me-
HeHHs1 B CUrHan, nocTynawwumii oT Nyresoro gar4yuMka asromobuns,
ANs ucnpasneHns NoKasaHum cnuaoMeTpa u oqomMeTpa.

| atyvk, CUrHan KOTOPOro WMCNONbL3YIOT
ﬂanenponnue CNWOOMETP W OAOMETP
aBToMobuns, GoOpPMUPYET B 3aBUCHMOCTH
ot Tuna nubo 6, nnubo 10 MMNynsLcoe Ha
obopoT eana patymka. CkopocTe ABuxe-
HUR CNWAOMETP ONpeaenseT No yactote
CNefosaHna UMNYNeCOB, @ OA0METP MO nxX
4Mcny UKCUMpYeT NpoigeHHbIn NyTe. B
"NpaBunbHOR” TPaHCMKUCCKUY 0AKH 060pOoT
Bana Aatydvka COOTBETCTBYET OOHOMY
MEeTpY NpoRMAeHHOro nyTu. Takum obpa-
30M, 4TOBbI CKOPPEKTMPOBATL NOKA3aHWUs
nyTeseiX NPUBGOPOB TIOHWHIOBaHHOrO AB-
ToMoBuns, TpebyeTca yCTPORCTRO, KOTO-
pPOe [ONXHO WM3MEPATL Nepuom NPUXoan-
WEro ¢ patymKa CurHana, yMHOXaTs ero Ha
NoNPasoyHbI KOG PUUMEHT 1 HopmMUpo-
BaTh Ha BbIXOAE “MPaBUNbHLIA" CUrHan.

Kaxabid MuHYCcOBLIA Nepenag Hanps-
*eHua Ha Bxoae PD3 mukpokoHTponnepa
Bbl3bIBAET 3anpoc npepesigadns INT1, npu
0b6pafioTke KOTOPOro 3aNoOMIUHAETCH TeKy-
WEE 3HaYeHNe oTCcHeTa Tanmepa. Kaxasiin
BTOPOI 3anpoc NPUBOAUT K BbIYUCAEHWO
nepyoaa MMNYNLCOB Kak PasHWlbl oTcye-
TOB Tanmepa B MOMEHTHEI BTOPOro
(Stop_Time) u nepsoro (Start_Time)
npepeieaHuin. Ecnv BTopoi oTcyert Tainme-
pa MeHble nepeoro (Taumep 3a nepwoa
Nepewen 4epes MakCuMyMm cyeTtal,
nepwon pasex:

Period = (65535
+ Stop_Time.

MNonyyeHHoe 3HaYeHre yMHOXaeTcs Ha
3apaHee 3an1CaHHbI B SHEeProHe3asncu-
mMyto namate (EEPROM) mukpokonTpon-

Start_Time) +
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Puc. 1

Cxema pa3paboTaHHOro MHOI Koppex-
TOopa nokadana Ha puc. 1. Ycrpoihcreo
BKMOHAIOT B pa3pbiB NPOBOAA OT NYTEBOro
Aarynka, yCTaHOBNEHHOrOo Ha kopobke
nepefay astomobunsa. Ons namepexus
HacTOTbl BXOAALLMX MMNYNLCOB MCMNONb30-
BaH BCTPOEHHBLIA B MWKPOKOHTPONNep
DD1 wecTHaguatupaspsaHelii Taiimep T1,
KOTOPbIA CHMTAeT B UMKNE OT HYNA [0
65535 UMNyNLCOB 1 fanee CHOBA C HYNA.

nepa DD1 nonpaeoyHbIf KO3hdULMEHT, 1
pe3yneTart 3anoMWHaEeTCH B ONepaTUBHON
namMaTi 8 nepemenHoin Timing.

Ana GopMUpOBaHWA BBIXOAHLIX WM-
NYNECOB MCNONBL3YIOTCA TOT XE Camblin Tan-
nmep T1 unpepoieanvie COMPA. Ero 3anpoc
rEHEPMPYETCH NPW COBNAREHNN 3HAYEHWA B
PerncTpe TalMepa Co 3HaYeHUEM B perun-
cTpe cpasHeHnn OCR1A. MNpu obpabotke
NPepPLIBAHWA NPOMCXOOWT MHBEPTUPOBAHUE

cocTosHMA Bbixoaa PD4 mukpokoHTpon-
NEPA W BLlMUCNEHIME CNEAYIOLLIENO 3HAYEHUR
OCR1A. Ono oBpasyeTca B peaynsrate
CYMMUPOBAHUS  TEKYWEro  3HA4YeHus
OCR1A c pacc4vMTaHHBIM B Npeabiayliem
npepsigaHun 3Haqennem Timing. Ecnu
nony4eHHan cymma npesocxoont 65535,
OCR1A 6yner onpeaeneHo Kak

OCR1A = ({OCR1A + Timing) - 65535).

Takum 0Opa3om, ecnn 4actota Bxoa-
HbIX WMNYNBECOB NPEBoCX0AnT "Npasunb-
HyH0" BbixoaHYH (npubop paboTtaer Ha no-
HWXEHME), 3HaueHne nepemeHHoin Timing
6yoer 0BHOBNATLCA YaLLEe BO3HWKHOBEHWA
npepeieaHua COMPA. B npotneHom cny-
4ae (ecnw npubop paboTaer Ha noswlwe-
Hue) npepsbiBabne COMPA moxeT uc-
NONbL30BaTb HECKONLKO Pa3 OQHO U TO Xe
3HaqveHue Timing, npexae Yem oHo Gyaer
nepecuntaHo. B o6oux cnydanx nepemMeH-
Has Timing Bcerna CoOQepXuT HEKOTOPoe
3HAYEHWME W TEeHepauwns BbIXOOHBIX WMM-
nynscos He Byaer npepsieatecs. OTcOaa
CnenyeT, 4TO KOPPEKTop MOXeT paboTarts
npwv NKKBOM COOTHOLWEHWK 3HAYEHWIA Yac-
TOTBI BXOAHBIX 1 BEIXOOHLIX MMNYNLCOB.

Y1066l MCKMOYUTE "3annnadve” noka-
3aHmin Npubopos B CNy4yae BHE3anHoro
npexkpaweHns NocTynNeHMa WMNyNbCoB
OT Aatdmnka (Npu 3KCTPEHHOM TOpPMOXe-
HUW 1K ABKXKEHMK "B Npobke”), B MUKPO-
KOHTPOANEPE WMCMNONL30BAH BOCLMWPA3-
pagHe Taimep TO. MNepuog cueTta 3T0ro0
Tanmepa paseeH 4 c. MNpu obpaboTke kax-
noro 3anpoca npepeisadia INT1 npo-
exoanT obHyneHvie TanMepa, He No3BOo-
NAWEe eMy A0CHMTaTe A0 MakCuMank-
HOrO 3Ha4YeHna. Ecnu OH BCE Xe focyvTa-
eT 00 MakCMMyMa, TO BbI30BET NpepbiBa-
Hwe TIMO_OVF, o6pabotka koTtoporo
NPWBEAET K 3anpeLieHuio reHepasmnn Bel-
XOAHBIX UMNYNLCOB A0 Tex nop, Noka He
NOCTYNUT x0T9 Obl 0OAWH MMNYNLC Ha BXOA
PD3 mMukpokoHTponnepa.

Bcnepncteuwe vcnonb3oBaHua eguHoro
cyeTymnka — TarMmepa T1 — gns uamepe-
HWS YACTOTbI BXOOHBIX UMNYNLCOB U ANR
reHepaumy BelXOOHbIX COOTHOLLEHWE 3THX
3Ha4YeHW 4acTOTHl CTPOro ONpeaeneHo
NONPaeoyHbIM  KO3DDUUMEHTOM. ITO
CBOWCTEO NO3BONSET COXPaHUTE TOYHOCTE
KOppekunn npu nioboi CKopocTh aBuxe-
HWA aBToMOBUNA.

Jeno B TOM, 4TO TaliMep NoacYUTHIBAET
MMNYNLCBI, NOCTYNAIOWME YEePesa BHYTPEH-
HWIA HAacTpavBaemblil AenuTens OT TakTo-
BOrO reHepartopa MWKPOKOMTPOANepa.
Mpu ucxoaHoi yactore 16 MMy u koaddu-
uneHTe nenenna 1024 yactota umnynscos
paena 15,625, a npu koadduumerre 64 —
250 M. nuTensHOCTb LMKNa 3anN0NHEHUS
Tanmepa o 3HayveHns 65535 — 4,21 0,26 ¢
cooTeeTCTBEeHHO. [lepsbiit MHTEepBan wc-
NONL30BAH ANA CKOPOCTW B NPEAENAX OT Hy-
na Ao 40 km/y, BTOpoit — ot 40 no 200 k/u.
MNepexnioyeHve wHTEPBanoB NpoUCXoauT
asTomartuyecku. Owwnbka nokaaanuii cnu-
AOMETpa B 3TOM CNYy4ae He NpeBbiwaeT
0.5 km/4 no ckopocTit 90 KM/ 1 yBenuuun-
BaeTcs 4o 5 km/4 npu 200 km/u.

BeixogHble wmMnynecsl gartyiuka no-
CTynaioT Ha exoa PD3 mukpokoHTponne-
pa DD1 uyepe3s dopmupyiowyio uenes
R1R4C1VD1. Peanctop R4 cnyxut Ha-
rPY3KOW BbIXOAHON LENW AaTtumrka, Gunbtp
R1C1 nogaenseT BLICOKO4aCTOTHLIE NOMe-
xv, cTabunnutpor VD1  orpasuwuizaer
amnanuTyay Mmnynscoe oo Bezonackoro
ANRA BXOAa MUKDOKOHTPONNEPa YpoBHs 5 B.



Buixognaa CTyneHs KOppekTopa no-
CTpoeHa Ha MOMEBOM TpaHaucTope VT2.
Peanctop R9 Heobxooum ONA 3amThl
BLIXOOA MWKDOKOHTpONNepa B Cnyyae
npoBoa TpaHaucTopa VT2. Conpotuene-
HUE 3TOro Pe3ncTopa He OONXHO BbiTh
menee 100 Om. [nA 3awmTel TRAH3NCTO-
pa CO CTOPOHLI CNUAOMETPa Heobxoaumo
BK/IOYEHME B BbIXOAHYID Uenb cTabunut-
pona VD4 Ha Hanpsixerue 20 B.
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Ha tpawauctope VT1, guope VD2 wu
peaunctopax R2, R3, R5 cobpan npeobpa-
30BaTeNks YypOBHEW OBYNONADHOro CMrHa-
na wutepdeica RS-232 nanpaxeHuem
+12 B B ogHONONApHLIA curkan TT/1, sBoc-
NpUHUMaeMbIn MWKDOKOHTPONNEPOM
DD1. 9vor y3en Heobxogum ona ofec-
NEYEeHWA BO3IMOKHOCTY BBEOEHWA B MUK-
POKOHTPONNED NONPaBOYHOrC KO3IPGU-
umeHTa yepe3 COM-nopT komneloTEpa.

RC-uene RBC7 cdopmupyet umMnynsc
YCTaHOBKWM MMKPOKOHTDONNEPA B HA4anb-
HOE COCTOSHWE NPWY BKKOHYEHWI NUTaHWSA,
a uens R6C2 nopaenser nomexu wn
uMnynecbl apebeara KOHTAKTOB KHONKW
SB1, koTOpan cnyxuT ons NEPeBona MMK-
POKOHTPONINEpPa B PEXNM Kanmbposku ana
3anicy NoNpaBo4HOrO Ko3doduumneHTa.
Brntosmewwinca ceetoguon HL1 nopTeep-
XOAEeT roTOBHOCTL K 3anucK. Mo okoHua-
HWKM 3TOW ONepaunn CBETOAMOL NPOCHr-
HANWT, 4TO 3aNUCb NPOLUNA YCNELHO.

Owopn VD5 3awumwaet KOppekTop ot
MOAKAKHEHNA HANPAXEHWA NUTAHWUA B
HENPaBWNBHOW NONAPHOCTH, a Uuenb
R10C9VD3C8 d¢uneTpyeT nomexw no
LensaM NUTAHWA W ONPaHWYKMBAET BLICOKO-
BONLTHLIE BCMAECKW HANPAXEHWA, BbI3bi-
Baemble paboTon CUCTEMBI 3aXKUraHKs, 00
6e30NacHOro YypoBHS.

KoppekTop paccuntad Ha yCTaHOBKY B
asToMobunKn ¢ HanpaxeHwem B 6opToBON
cetn 12 B v nogkmoYeHme nocne 3amka
3aXUraHus.

Bce pervanu ycTpoincTea (Kpome KHon-
k1 SB1 1 ceetogwona HL1) cmoxTupoBa-
Hbl H3 NEeYaTtHoOW nnaTe pa3mepamwu
56+45>1 MM, NOMELLEHHOW B NNacTUKO-
Byt kopobky pasmepamu 65x50+20 mm,
Yeprex nnatel NpPencTasneH Ha puc. 2.
Kopobky 3aKkpennfAioT B CAnoHe Wwypynamm
unu Npoeonokon. CBeTOAMOA U KHOMKY
(MM KHONKY CO BCTPOEHHLIM CBETOOMO-
[0ONM) 3aKpennalT B yaobHom mecTe Ha
Topneno “3asemnsemble”’ BbiBOALI CBE-
TOOMOAA M KHONKI MOryT BbITe COEAMHEHB!
C kopnycom aetomobuns 8 nobom mecre

KonpeHcaTtopel C1—C4, C6, C7 — ann
NOBEPXHOCTHOrO MOHTAaXa, TMNopa3smepa
0805 (C3 »n C6 ¢ awanexktpukom NPO,
ocTaneHule — ¢ X7R), TpaH3ucTopul VT1.
VT2 — 8 kopnyce SOT-23 OcianeHoie
LETANN MOHTUPYIOT TpaauumonHo. Cra-
Bunuzarop DAT B TENNOOTBOLE HE HYy¥Oa-
etcs. Keapuesbin peaoHatop ZQ1 — B
kopnyce HC-49. Pazwem X1 — IDC-10MS.
Bmecto BCB847 MOXHO MCNONb30BaTh
TpaHaucTopsl KT3156, KT3102B (vnw
KT31026M), a emecto IRLML2402 —
2N7000KL, BSS295, KN505 ¢ ntobbim Byk-
BEHHLIM WHOEKCOM.

Avop 1N4148 moxeT GbiTe 3ameHeH
NoBLIM MaNOMOWHLIM KDEMHKMEBEIM, Ha-
npumep, na cepun K522 a 1N4007 —
avopom KA212A wnuv gpyrium ma npamon
Tok He menee 100 mA. Ctabunutpots
VD1, VD3, VD4 3ameHsemsl NBbIMK
MOLLHOCTBIO He meHee 0,5 BT Ha Hanps-
weHne ctabunuzaumm 4.7, 27 n 22 B co-
OTBETCTEBEHHO.

Bmecto L7805 nopoinper nwoboii apy-
ron NATWBONLTHEIM CTabWMNM3aTOp Ha TOK
cTabunuzaumm He meree 100 MA 1 C Mmak-
CUMAnbHEIM BXOOHLIM HAMNPAXEHUEM HE
menee 22 B. B niobom cnyvae xenatens-
HO, 4T06bI HanpsxeHwe crabunusaumm
ctabunutpora VD3 6bino Ha 3...4 B Huxe
3Toro 3HaqeHws (ana L7805 makcumans-
HOE BXOgHOE HanpsxeHwe pasHo 35 B).

[ns 3arpy3ky NnporpamMmel B YCTPONCT-
80 nogownaet nobon ISP-nporpammaTtop ¢
MWHMMANBLHOM CKOPOCTLIO NPOrpamMmMmnpo-
BaHWA He Bbiwe 125 klMy. Jeno B Tom, 4To
C 3aBofa MUKPOKOHTPONNepw! ATtiny2313
NOCTaBNAIOT C BHYTpeHHWM RC-rexeparto-
pom. BkMoHeHHbM Ha 500 klMu, a ckopocTs
NporpaMmMrpPOBaHUA HE MOXET MpeBsbl-
warte 1/4 TaKTOBOW 4acTOThL.

41068l NEPEKMIDYNTE TAKTMPOBaHWE Ha
BHELWHWIA PE30HATOP, HeobxoanMo nepe-
nporpaMmMupoBaTte pa3psabl KoHpurypa-
urt CKSEL1—CKSEL3 v CKDIVS. Mo
YMONYaHW ux coctosHme — 100 n 0
cooTBeTcTBeHHO. [ns paboThl C BHELWHWM
pe3oHaTopom 4YacTtoToi 16 MMy ux Heob-
X0OMMO NEPEBECTH B COCTORHKE 111 1 1
cooTBeTcTBeHHO. OcTanbHbie paapags
MEHATEL HE Haao.

YcraHoeka paspspos CKSEL1—
CKSEL3 B cocrtosnue 000 npueeger «
NEPEKNIOYEHNI0 MUKPOKOHTPONNEPE Ha

BHELLHWIA TAaKTOBbIA reHepaTop v caenaer
HEBO3MOXHBIM MNPOrpPaMMNPOBAHNE WUNK
nameHeHne koHdurypaumun 6e3 nogknio-
YEHUA BHELWHEero WMCTOYHWKA TakTOBON
YaCTOThI.

Cnenyer NOMHWUTL, YTO Y MWKPOKOHT-
ponnepoe AVR TepmuH "3anporpammmpo-
BaH" COOTBETCTBYET HYNEBOMY 3HAYEHWIO
pa3psga. HekoTopele Nporpammarops
otobpaxalnT  3anporpammMupoBaHHLIN
pa3psa kak 1. Noatomy Heobxopumo ybe-
OMTbCH B NPasMnbHOCTU BuiBopa cocTon-
HWS Pa3pRA0B B BallEM NporpammaTtope
nepea nx NPorpaMmMupoBaHmen. MoxHo,
HanpUMep, NPOYUTaTE WX NPOrpPammMaTo-
pOM M NMOCMOTPETL, KaKk OHM 0TOBpa3u-
NUCh Ha 3KpaHe KoMNblTepa

K ctatee npunoxenbl HEX-danne ana
3arpyakn Bo Flash-namate n EEPROM
MUKPOKOHTpONNEepa

BesowwnboyHo cobparHoe M3 ucnpae-
HbIX AETANEWN W KOPPEKTHO 3anporpammm-
poOBaHHOE YCTPOWCTBO paboTtaer cpasy u
TpebyeT TONLKO BBEASHWUA NONPaBO4HOro
KO3 PUUMEHTA (N0 YMONYaHWID OH 330aH
paeHbiM 0,5). 310 MOXHO caenate AByMA
cnocobamu: C NOMOLLIBIO KOMNBIOTEPA UK
nyTem camokanmbpoekn.

Mpu nepeom cnocobe HeobxoOwmo
3apaHee no nokalanuam o6pa3uoBbIX
npubopoe paccumTate KO3IPOUUMEHT K
3arpy3anTb €ro B KOPPEKTOp, BOCMONbL30-
Baswuce nporpammon Data_Sender.
3HaveHne ko3hdUUMEHTA AONKHO HAXO0-
auTees B npepenax ot 0.3 po 3. Npwu eTo-
pom cnocobe KOPPEeKTOp Cam PacCHUTbI-
BaeT k03POUUNEHT NPAMO Ha aBToMOBUK-
ne (noppobHee oba cnocoba paccmoTpe-
HBl HUXE)

Cnocof, a Takxe TWn aart-suka 3anawnT
OBYMA NEpemeliykamMu  (axamnepamu),
KOTOpbIE YCTAaHABNUBAKOT HAa LITbIPEELIE
KOHTaKThl pasaswema X1 (puc. 3), 3ambikasn
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Ha 06Wwih Nnpoeog BeiBoab! 19 vnn 18 Muk-
POKOHTPONNEepa. Itv BeiBOAbI yaOBHO nC-
NnonL30BaThL ANA 3aAaHus pexnmos pabo-
Thl KOPPEKTOpPa. NOCKONBKY K HWM nocne
nporpammMnpoBaHna NPOrpamMmHO Noa-
KAKO4AKOTCA BHYTPEHHWE PE3nCTOPbl MUK-
POKOHTpONNepa, BTOPbIM BbIBOAOM CO-
€0WHEHHBIE C NACOBLIM NPDOBOAOM NUTA-
HUA MUKDOKOHTpONNEepa.

MNepembiykn cnepyeT yCcTaHaBNMBaTb
Ha pa3sem (MNK CHUMATL) A0 BKIHYEHWA
nUTaHus koppekTopa. B obbidHOM pexu-
me pabotbl (He B pexwume kanubposkw)
NEPEeMBINKI NPOrpamMmMon He onpawwea-
IOTCH W HE BANAIOT Ha paboTy koppekTopa.

[nfA 3arpy3ku NonpasovyHoro Koaggu-
uUneHTa (1 Tem, u Apyrum cnocobom)
HeobXx0aMMO BBECTM KOPPEKTOP B PEXUM
kanmbpoBkn. YOepXMBas HaxaTon KHOMKY
SB1, BKNOYAT nNWTaHMe koppekTopa
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Bonpocsi: consult@radio.ru

PAOWO Ne 4, 2010

(MnK BKNKOHAOT 3aXUraHue, ecni OH ycta-
HOBNEH B asTomobune). B MOMEHT BKIIO-
HEHWA NMTaHWA MWUKPOKOHTPONNED NpoBe-
pReT coctoaHue kHonkn SB1. Ecnu yaep-
XWBaTL ee HaxaTon bonee 2 ¢, BKIYALT-
cA ceeTogwod HL1, noateep»Oan BrOx-
[EHWE KOPPEKTOPa B Pexnum Kannbposku.
Tenepb KHOMKY OTNYyCKAaOT, CBETOAMOA
OCTAETCA BKMIOHEHHBIM.

Ecnu xe npwu BKIOYEHUWM NUTAHWA
KHONKA He Ouina Haxara (Mnu Haxara, Ho
Ha BpemMAa MeHee 2 C), KOPPEKTOP BXOOMT B
obbiuHBIR pexum paBoTel, Nocne 4ero
HaXaTMR Ha KHOMKY MTHOPUPYET.

B TOom cnydae, koroa nonpasBo4HbIn
KOG OUUMEHT npepnonaraeTca 3arpy-
3UTe ¢ koMmNeloTepa, ero COM-nopT agy-
npoeoHeim kabenem COeauHRAT C BX0-
nom "K komneioTepy” koppexktopa. Ha
OOHOM M3 KOHUOB kabena MOHTUPYHOT
CTaHOaPTHYO AEBATUKOHTAKTHYHO KONOAKY
pazbema DB-9, B kOTOpOI K KOHTakTy 3
oonxHa OeiTe nogknwoyeHa uens "TxD”
KOPPEeKTOpa, a K KOHTakTy 5 — uenb
"Obw."

Ha pa3avem X1 KoppekTopa ycTaHaenum-
BaT nepemeldky 2 (puc. 3), BKMOHADT
NUTaHWE KOPPEKTOpa, 3anyCcKalT Ha Kom-
neoTepe nporpanmmy Data_Sender.exe n
B8bIOMPAKOT NOPT, K KOTOPOMY NOOKNIQYEH
kabens. BeoasaT 3apaHee paccuyuTasHoe
3HaueHne koaddwvuymenTta (B npegenax
0,3...3) B OKHO NPOrpammMbl M HAXUMAIKOT
Ha kHONKY “Tlocnate”. Echmv nopt OTkpeIT
YCMELWHO U MHGOPMALWA NepeaaHa. npo-

rpamMmMa He BbIOAcT NpefynpexaeHwii, a
csetoguog HL1 koppexkTopa noATeepovT
npuem TPemA KOPOTKMMK BCMblLUKaMMW.
HoBbiit NoNpasouHbIi kKOAGPUUMEHT By-
[eT 3anncaH B IHEProHe3aBuCUMYIo na-
MATbL MUKpOKOHTpONnepa DD1.

B npoTueHOM Cny-ae cTapsblit Koaddu-
uMeHT nepesanucax He Byaet. Nepembiy-
Ky 1 Ha pazbem X1 MOXHO HE yCTaHaenn-
BaThb.

ECnv NpUHATO peLueHue 3arpy3nTe No-
npasoyHbin  KO3hPuUMeHT cnocobom
camokanmbpoeki (N0 3afaHHOW CKOpO-
CTK), TO NOCNE 3aBepPLUEHNS TIOHWHIE KOP-
PEKTOP MOHTUPYKT Ha aesTtomobune,
nepemeitky 2 Ha pasvem X1 He ycraHas-
NUBAIDT, @ NEpembidky 1 ycTaHasnueaioT
TONLKO B TOM CNy4ae, koraa nyTeson at-
YUK, CMOHTWMPOBAHHLIM Ha aBTomobune
ebipabaTteiBaeT WeCcTs MMNYNLCOR Ha METP
nyTi. MNpu AECATUUMNYNBECHOM OaT4Y1Ke
nepembidka 1 He HyxHa.

3arem BKNOHADT 3aXuraHve, nepeso-
AAT KOPPEKTOR B pexuM kannbpoekw,
pPa3roHAwT aeTomMobuns OO0 CKOPOCTM
60 km/u no GopToBOMY CnnAOMETRY W
HaXMMalT Ha kHonky SB1 koppexTopa.
OH M3MEePUT 4YacTOTy BXOAHBLIX WMNYNb-
COE, CAMOCTORTENbHO BLIMMCAWT nonpa-
BOYHBLIM KO3MDUUMEHT MCX008 13 NpUee-
AeHHbIX Bbilwe 00pa3uUoBeiX 3HAYEHWI 419
3TOW CKOPOCTWU W 3anuweTt ero B namarb
MUKDOKOHTPONNEPA.

Ecnu pacset npowen ycnewHo 1 no-
NPasBoYHLIN KOIDMUUMEHT B 3HEPro-esa-

HuaxoqaCTofﬂme LenNuTesnn
yacTtoThb! 1508MNN2Y,
K1508Nn2y, Ki508MNn2Ay

WM3KOY3CTOTHBIE NATHAOAUATWPA3PAa-
Hble aenuTenu dacTtotel 1508MN2Y,
K1508MN2Y, K1508NN2AY c dyHkumamMK
ACHHXPOHHOrO Y CUHXPOHHOIO OBHYNeHus
npeaHasHaseHsl ana paboTe 8 reHeparto-
pax w AenuTensx 4acToTel. Padouan 4acTto-
Ta BXOOHOro UMPPOSOro curHana —
0...60 Mlu. Mukpocxemel o0ecneYreanT
koappuumeHTs genequn K ot 2 po 32767
cwarom 1.
BrinyckaoT npubopk! B ABaAUATUHETbI-
PEXBLIBOAHOM METANNOKEPAMWUYECKOM
kopnyce HO6.24-1B ¢ nnockMMun nyxeHsl-
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MK Beleogamu (puc. 1) Metrka, onpege-
NAKWEARA NONOXEHWEe BbIECAa 1, HAHECEeHa
Ha TeINEHOW CTOPOHE KOpNyca B BUAe CTu-
NU30BAHHOWN CTPENKWM, OCTPWE KOTOPOW
HaNPAasNeHO Ha NPOMEXYTOK MeX Oy BLIEO-
namin 1124

BUCUMOI NamMATHM  MWUKPOKOHTpOANEepa
6ein 06HOBNeH, ceetoawon HL1 koppek-
TOpa NOATBEPAMT 3TO TPEMA KOPOTKUMMN
Bcneikami, B npotueHOM cny4ae cTa-
poiit koadduumneHT He Byaer nepesanu-
caH w uwkn kanubposku notpebyeTca
NOBTOPWUTL CHadYana. B MOMEHT HaxaTtwha
Ha KHOMKY CKOPOCTL asTomobuna no 6op-
TOBOMY CNMAOMETPY AONKHA BbiTe TOYHO
paeHOi 60 KM/4 — UMEHHO 3TO 3HaYeHne
3aN0KEHO B NpOrpammy.

CnenyeT y4ecTb. HTO NPUMEHEHME KOP-
pekTopa Ha HEexkOoTOPsix aBTOMOBWMNAx
MOXET OTPMUATENLHO CKa3aThCa Ha pabo-
Te ux cuctem ABC 1 kypCcoBOW YCTOWHMBO-
CTH. MCNONL3VIOWWY MMAYNBCE MYTEBOro
npatuuka. Bewgy 6onsworo pasnoobpasus
3TUX CUCTEM WM anropuTMos ux paboTw
OOHO3Ha4YHLIX pexomMeHpaun no ycrpa-
HEHWIO BO3MOXHOrO BO3OENCTBUA KOp-
pekTopa Aath Henbas — TpebyeTca ana-
M2 KAXO0M KOHKPeTHOW cuTyaumwn. Ho
Bcerfa MecTo NOAKMHEHWA KOppexkTopa
cnepyeT BbiBypaTe Kak MOXHO Ganxe K
cnuaomeTpy.

Or penekumu VicXoaHbd TEKCT M KOObl
APOrPaMmbl MUKDOKOHTPONNEPE HAXOAATCS
Ha FTP-cepeepe pegaxuyvy no ajapecy
<ftp.//ftp.radio.ru/pub /201004 /correct.
zip>.

Pepartop — 1. Momaxenq, rpaduea — N, fAowakex

B 3aBMCMMOCTH OT CXeMbl BKNOHEHWA
ra¥Obil M3 Npudopos moxer paborate
nnbo penutenem 4HacTtoTel UWQPPOBOro
curvana nubo ycunuTenem aHanorosoro
curnana, nubo kBapuOBaHHbINM MTEHEpaTo-
pom. CTpyKTypHas Cxema OenvTens 4ac-
TOTEl NOKA3aHa HA pUeS. 2, @ LOKONeBKa —
8 Tabnuue. MNpu H13KOM YPDOBHE Ha BXOAE
CE (BriBOA 2) CHETYMK YCTAHABINBAETCS B
MCX0OHOE CocCToRHue, Ha Bwixoge Q
{ebiBOA 6) — BLICOKWIA ypoBeHb. Mamexe-
HWE COCTOSHMA NPOMCXOANT NO HapacTao-
uieMy nepenagy TEKTOBOrO CWrHana Ha
exone CO (ewiBog 3)
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Homep | OGo3na- DyHKUNOHANbHOE
BLIBOAA | YeHwe Ha3HaYeHHe
1 Vee MniocoBon BLIBOA NUTAHKUA
Bxoq curHana palpewexua paboTel (NpW BLICOKOM ypoBHE OENUTENL
z e paboTaeT; Npy HU3KOM — HET AeneHus, NOTpebnAemMbIn TOK MUHUMaNeH)
3 co CurHansHeI BXOA AenuTens
= Buixof MHBEPTUPOBAHHOIO BXOAHOTO CUrHaNA; BLIBOA ANA NOAKNIOYEHNA
# &3 KBapUeBoro peaoHartopa wni peauctopa obpaTtHon ceRan
Bxoa ynpasneHus pexvmom nenexun (Npy BLICOKOM YPOBHE Ha Bbixoa
5 D17 | nocTynawT umMnyneCel @AUHWSHOR ANUTENLHOCTH C Nepruoaom KX Npw HM3koM —
curHan euaa "meangp” ¢ nepuogom 2K Teo)
6 Q Buixoa genuTens YacToTkl
7 RS Bxopn curHana CMHXpOHHON NPeayCTaHOBKM (MMEEeT COEAMHEHHME BHYTDEHHUM
pesucTopom ¢ 0BuiMm BLiIBOAOM)
8 D15 | Bxop koga koadduumenTa genexns (CTapimi paspaa)
9 D14
10 D13 Bxopwl kopa koahduuveHTa geneHus
11 D12
12 GND | OBwmin BeIBOA, MHHYCOBGIA BEIBOQ NWTaHWA
13 D11
14 D10
15 D9
16 D8
17 D7
18 06 Bxopnw kopa koadhuuvenTa nenexus
19 D5
20 D4
21 D3
2 Dz
23 D1 Bxop kopa koshwuMeHTa geneHws (Mnaguwn paspan)
| 24 W Bxog curnana sanucu koauumenTa genesns

OcHOBHbIE
TEXHUYECKUE XapaKTepUCTHUKN

HanpaxeHwe HWU3KOro YpOBHA
Ha sbixone Q, B, He 6onee,
NpK HaANPaXeHun NUTaHuA
45B W BbIXOOHOM TOKe
4 mA

HanpsxeHne BLICOKOro ypoe-
v Ha Boixone Q, B, He me-
HEE, NPV HAMNPAXEHVUK NW-
Tanus 4.5 B 1 BuixooHOM
TOKE 4 mA

Tok HWM3KOro ypoEHS UMDPO-

BblX Bx0O0B, MKA (aBco-

NKOTHOE  3HA4YeHwe), He

Oonee, NpU HanpPsEKeHUK

MHFSHWASE B i i i +1
Tok BeICOKOrO ypoeHs undpo-

Bbix BXxOOOB (kpome RS),

MkA (abconoTHoe 3Haqe-

Hue), He Bonee, Npu Hanps-

KeHUWU NuTaHna 5.5 B

Tok BLICOKOrO YpOBHS BxOga
RS, MkA (abcomoTHoe 3Ha-

YeHwe), He Gonee, npwu

HaNPAXeHU NnTanna 558 ... .. *10
Tok exopa CO, mkA (abcomoT-

HOE 3HayeHne), He Bonee,

NpW HaNPSXEHUU NUTaHWA

5,5 B v 3aHaqeHnax exooHo-

ro HaNPSXeHWA — HYNesom

e ] o N *15

JuvHamudeckuin noTpebnaemelii
TOK, MA, He Bonee, Npu Ha-

NPAXEHUM NMUTaHNA 5.5 B 1
BX00HOW YacToTe 60 MMy, .. ... .. .. 5

Cratuueckunin notpebnaemelin
TOK, MKkA, He Gonee, npu
HanNPsxXeHu NnuTanmna 5,5 B
W HYNEBOM HANPSAXEHWM Ha
exone CE

Bpems 3anepxku pacnpoct-
paHeHWA curHana ot exona
no swixona Q (B pexume
UMPPOBOro BXOOHOIO CWr-
Hana), Hc, He Gonee, npw

HanpaxeHun nutaquns 4 5 B

¥ eMKOCTW Harpyaku 20 nd 14
KoadpduumeHTs OENeHns

4acToTh! (C warom 1) 2—32767
MNpepenbHo AONYCTHMbIS ZHAYEHMA

HanpsaxeHune nutasma, B
BEPXHEE NPEeAenbHOe 31Ha-
WBHUNE & oan vy g ciaivs il

HanpsaxeHue HU3KOro ypoeHA
Ha exopax D15—D1. D17,

CE,W RS, B

HIXHEEe NpeaenLHoe 3Ha-

YyeHue
HanpsxeHwe ELICOKOrQ ypoe-

HA Ha Bxopax D15—D1,

D17, CE,W. RS, B 0,8U .. U

BepxHee npeaensHoe 3Ha-

YeHue T

CpenHeksanpaTu4eckoe 3Ha-

HEHWE HANPAXEHWA HA BXO-

ne CO, B, npu sxoaHoR

yacToTte
0,5..2 My
m35.60MIMy .... .04..035U,,
2..35MlMu ..0.2...0,35U,,,
npeaenkHble 3HAYEHN]
(NOCTORHHOE Hanpsaxe-
(271 [T — -0,3...U,.+0.3

Tok eeixopa Q, MA (abcomort-

HOe 3HayeHue), He Bonee +
npenensHoe 3HaqveHme ... ... ... +10

YacrtoTa curnana Ha exope CO,

MI'y, B pexume
UM pOoBOro NOBTOPHTE-
L 1 e o e e 0...60
KBapLUOBaHHOIO rexHepa-
Topa u YyCUAWTens aHano-
roOBOro curHana

LnvTenbHOCTE UMNynbca Bbi-
COKOro ypoBeHAa Ha exone W,
HC, HE MeHee

Bpema yctaHoeneHus curtana
Ha Bxopoe RS oTHocuTens-
HOro curHana xa sxoge CO,
HC, HE MEHEee

4.8:.:55

AnNuTensHOCTs MMNYNbLCa Bbi-
COKOr0/HW3KOro YpOBHA Ha
sxone CO, He, He meHee

Bpema ot namenenmna nHdop-
mauunn Ha Bxopax D15—D1
[o cnajawuwero nepenaga
Ha exopne W, HC, He MeHee ......... 8

EmkocTe Harpyskn, nd, He
Bonee

CTOMKOCTE K BO3OEWCTEWIO
CTaTU4ECKOro anekTpuye-
cTBa, kB

Pabouwin mHTepean Temnepa-

TYPEI OKpyXatowein cpenbt,

“C. pns
1508NN2Y, K1508NN2Y -60...+125
K1508NN2AY ............. 0..70

Tunoeas cxema BKAKHYEHWA MUKDOCXE-
Mkl B PEXMME OeNeHUA YacToTsl U POoBO-
ro CUrHana nokasada Ha puc. 3.

oot K1308002Y

Txod Cuzwana 20T/l @ & Beixad ;f?‘r?
Sxmadenus sl :C? LG Beirod F NG
~ -l ps I
S g O i
m B3 % e
oG Ty ey [IlY o il L/
L~ 1) -y — Vo b - —
SR | 24] GhipH_dow
Sx0d denumens IF) 3
B Lg b
S
S =
v 3
=t Z_L:r ™
=)
28 g‘,
R
53
S
w S
A
Puc. 3
Mpu kope Ha exopax D1—D15

000000000000000 roadduumeHT pene-
HUA K paseH 2, Npyv 3TOM BbiXOOHbIE
UMNYNLCH MMET EAWHWYHYIO ONWTENb-
HOCTE ("Meanpp”) He3aBucumo  OT
coctosHna Bxona D17, KombBunauwa
000000000000001 — 3anpewieHHas

Hanpumep, ana K=6250 psouyHoe
3HadeHue pasHo 1100001101010. Ecnu
HMCNO 3HaYaLMX PA3PALOE MEHEE NATHAN-
LaTW, KaKk B paccmMaTpuBaemom npumepe,
HeOoBX0pKMMO CTapwre paspagsl Aonon-
HWTE HYNAMW 00 NATHAOUaTW 3Hakoe. B
wtore xoa pasexd 001100001101010.

MameneHne wudopmauvn B peructpe
XpaHeHns koadduuUneHTa OeneHns npo-
MCXOOWT NPV BLICOKOM YPOBHE, a xpaHe-
HUE — NPW HU3KOM YpOBHE Ha sxoge W
3anuce WHDOPMAUWK NPOUCXOAUT NO
cnagy UMmnynsca Ha 3ToM Bxoge.

B 3aeuncumocTu OT ypoeHa curHana Ha
exone D17 ebixoQHOW cUrHan Moxet BbiTe
chopmupoead asyms cnocobamu. MNpwm
D17=1 Ha eeixon Q nocrtynaer wmnyne-
CHas NoCNefoBaTeNsHOCTL C NEPUOLAOM
KTeo, roe Teo = 1/fcg. Mmnynecsl umetoT
EOVHUSHYIO OAWTENLHOCTb, PaBHYIO Teg
{ckBaxHoCTbL pasHa K). Mpu D17=0 nHa
BbIXO4 NOCTYNAaKT WMNYNbCh CO CKBAaX-
HOCTbLIO 2, annTensHocTe K- Teo. Ha puc. 4
npeacTaesneHbl BapuaHTel GOpMUpPOBaHUA
BLIXOAHOrO curHana pna cnyyan K=4.

OMVVAS = &

AO0LOUL UI9HKO8VYdLUD

81-88-209 ‘uUaL
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Inom Duny T T I
E NPpUBOOMT K 06Hyﬂ9HHIO LENUTENA W Ha4va-
MA I fSGSﬁﬂ?H, Kfsﬁannzy, —‘ ny OTC4eTa HOBOrMrO Nepwopa BxXOAHOro
N K1sosnnzay. CWrHana C HOBLIMU YCTAHOBKAMM.
2.8 Hapacralowmwin nepenan HanpaxeHua
276 Ha Bxoae RS ebl3biBaET CMHXPOHHOE OGHY-
- 1 et neHwe penutens. 3To npoucxoaut no 6an-
o yo e T xanwemy GpPoHTY uMnynsca Ha exone CO.
i fexr =60 My \ Jenutenn 4yyscTBUTENBHBI TONBKO K Ha-
268 . pactaiwemy nepenaay CUrHanos.
0 05 1 Usxspp. B BbixogHoW curkan Q wMeet 3anepxky
Puc. 9 PacnpoCTPaHEHUA OTHOCUTENBHO BXOOHO-

Mpw 3anucK HOBOTO 3HaYeHWs KO3g-
drUMeHTa AENEHWA MM CMEHE COCTORHWA
exona D17 rekywwvid nepuon exogHoro
curHana sasepwutca 6e3 nameHeHws.
Mpw D17=1 nepvoa BbLIXOOHOrO curHana
Ha4YMHaeTCA C HapacTalwero nepenaga
Hanpsaxenus, a npu D17=0 — co cnapat-
wero. MameHeHwe coctoaHua exona D17

ro. 370 BaxXHO y4uTeiBaTL Npw paboTe
MWKPOCXEMbI B PEXKME OENEHWA YACTOTHI.

Ha pue. 5 1 6 nokasaHbl TMNosbie cxe-
Mbl BKNHOYEHWA NPMOOPOB AnA ucnoneao-
BaHWA B PEXWME YCUNEHWA aHanoroBoro
CurHana v KBapuoBaHHOro reqeparopa
COOTBETCTBEHHO.

Tunosble 3aBUCUMOCTY AMHAMWYECKOTO
noTPeGNAEMOrO TOKA lnrqm OT TEMREPATY-

pbl okpyxawowein cpeb! Toxp cp, OT 4ACTOTHI
gxoaHoro cwrHana f,, (ycpeaHeHHbie), ot
3 dekTMBHOro (CpeaHexsanpaTM4yeckoro)
3HAYEHWUA BXOAHOTO HanpsxeHus U, .gq W
OT yCcTaHoBneHHoro koadduumreHTa nene-
Hua K n3obpaxeHsl Ha puc. 7—10.

TemnepaTypHas 3aBMCUMOCTb CTaTu-
yeckoro notpebnaemoro Toka l., (npw
f,=0) npenctasneHa Ha pmc. 11. Hux-
HIOKO FPaHnLy BXOOHOIO HanpsXeHns npu
paboTe genvTenei B PEXWME YCUNEHUA
aHanoroBoro curHana uNnNcTpUpyeT rpa-
vk Ha puc. 12

Ha puc. 13 » 14 noka3aHel Harpy3ou-
Hble (l.) xapakTepucTukwn AenuTenen npu
BLICOKOM WM HU3KOM YPOBHSIX EbIXOAHOMO Ha-

npskerus (U uU° ) cooTeeTtcTeeHHO.

MaTtepuan noaroToBun
A. HEQELNOB
r. Mocksa

Peaaxtop — J1 ﬁoman;n_ rpaguka — J1 Slomaxum
, A

B0k 1 S S .‘._4

A e B - R

WapnatenscTeo "Hayka v Texnnka™
BLICBINAET KHUTKU
HanNOXEeHHbIM NNaTeXomM

500 cxem gna paguonbutenei.
InexTpoHHble Aatymku, 288 cTp. —
153 pyb.

EBenoe A. Cospaem ycTponcrtea Ha
MWUKPOKOHTpONNepax cepun AVR, 304
cTp — 142 py6.

Eenoe A. CamoyyuTents No MUKPO-
NpoUEeccopHOW TexHuke., 256 cTp. —
131 pyb6.

Eenos A. MukpokonTponnepsl AVR
B pagvonobuTensckon npakTuke, 352
cTp. — 186 py6.

CnpaBouYyHvKn
3apybexHbie MUKPOCXeMbl, TpaH-
31CTOPLI, TMPUCTOPLI, Awoasl + SMD ot
0...9. CnpasoyHvk, 4-e w3n., 684 ctp. —
274 py6.

3apybexHele MUKPOCXEMBI, TpaH-
3UCTOPbI, TUPUCTOPEI, Auoas + SMD ot
A..Z B nByx Tomax. CnpaBoyHuk, 4-e
w3n., no 816 ctp. — 548 pyb. 3a gea
TOMa.

CnpasoyHWK NO UBETOBON, KOAOBON
MEPKUDOBKE WU B3aWMO3aMEHAEMOCTH
komnowenToB, 320 cTp. — 208 py6.

KomnelotepHas nuteparypa

Tuxomupos B. Camoyuutens Win-
dows 7 YcTtaHoBka, HacTpoWka, uc-
nonb3osanue, 304 ctp. — 180 pyb.

KpynHoe M. Camoyuyutens nones-
Hbix Nporpamm. 30N0Taa KONNeKumns +
DVD (200 koMNbIOTEPHLIX Urp, YTuau-
Tbl, @HTMBWPYCHI W Ap.), 448 ctp. —
296 py6.

WMHTepHEeT: NpakTuyeckan aHUMKNO-
negua ot Computer Bild + DVD (200
nporpamm, 500 noneaHbix HacTpoek u
TpiokoB, 120 nyqwwx OHnanH-cepseu-
cos), 528 cTp. — 350 py6.

EHbl YKa3aHbl 083 y4eTa NoYToBLIX
pacxonos.

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

MNuwuwte: admin@nit.com.ru

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

NonpobHocT © kuurax — Ha
www.nit.com.ru



. MNOPTHBIE Hackl-OyaMNBHIK UMEKT

| BLICOKYK) TOYHOCTB XOAa, HO HeHa-
LEXHBIN MEXaHuam npueopa crpenok. Op-
HAKO 3NEKTPOHHBLIW BNOK MEXaHWYECKWN He-
WMCNPaBHex 4aCoB BNOnHe MOXHO MCNONb-
30BaTb B KAYECTBE reHepaTopa CekyHAHbIX
MMNYNBECOB, O4eHb TOYHbIX W1 cTabunbHBbIX.

Ha nnare 4acoB, 3ckM3HO u3obpaieH-
Hotl Ha puc. 1, umeetcs BeckopnycHas,
Janunran kannew KkomnayHoa mukpocxema
B COCTAB KOTOPOW BXOAST KBAPLEBLIN reHe-

Puc. 1

patop, AenuTent YacToTkl W YCUAWTENW
BbIXOAHBIX cuUrHanoe. leHepatop paboTaer
C BHELWHWM KBapueBbiM PE30CHATOPOM
wacrorton 32768 Mu. Ero koneBanus nocTy-
NaloT Ha aenuMTens YacToTel, KOTOPkIN op-
MWPYET KOPOTEWE MMNYNLCHI, Cnenyrowme
C NepuoaomM 1 ¢ 1 NOCTYNAIOLWINE HA BbIXO-
Akl MUKpOCxeMbl. Ha koHTakTax 3 v 4 nnate!
obpasyloTcs ABe NOCNEenOBaTenbHOCTH
TAKUX UMNYNLCOB, CABMHYTHIE BO BDEMEHM
Ha 0,5 c. B yacax Kk 3T¥M BuiBOOAM NOO-
KnodeHa obmoTka Waroeoro gswraTtens,
NPVYBOAALLETD B ABMKXEHWE CTPENKWA.

C NpOMEXYTOYHOM CTYNEeHW AenvTens
YACTOTE CHAMAaKT MMNYNbCh! C 4acToTOn
nosTopenua 1024 My. OHM nocTynalT Ha
KOHTaKTel 5 1 6 Nnartel, Kk KOTOPLIM 0BLIMHO
NOSKNIOYEH U3NYYETENL 3BYKA, HO TONLKO
npwv cpabarsieaHnn ByaMNbEHUKE, 3aMKHYS-
LWWECH KOHTaKTbl KOTOPOro COeAMHRAIoT
mexay cobon sbiBoap 11 2 Nnarsi.

B 4acax MuKkpocxema NTaeTcs OT rane-
BAHWYECKOrQ 3NEeMEeHTa HanpRXEeHnem
1,5 B, nopknoyaemMoro k BoiBOgam 7
(naoc) n 1 (munHyc) nnatel. Paborocnocob-
HOCTE COXPaHAETCA NPU CHVKEHWI Hanps-
*EeHW\ anemeHTa no 1,1...1,2 B.

E-mail:

Ten. 607-89-00
mail@radio.ru

lpw yqacTum YopasneHusa socnnutaHnsa v
jpononHntensHoro obpasoBaHus fAeTei
u monoaexu Munobpazosarus PO

K coxaneduio, ANA HenoCcpencTBeHHO-
ro ynpasneHns ycTpOVCTBaMK Ha O0bIYHBIX
NOrv4eCcKUX MUKPOCXEeMax, Hanpumep,
CamMoOenbHBIMU 3NEKTPOHHLIMI Hacamu,
amMnNMTyNa UMNYNLCOB Ha koHTakTax 3 1 4
HEQOCTATOYHA, NOCKONBKY OHA HE NPEeBsbl-
LAeT HanpARxeHWa NUTaHnA MUEKDOCKEMbI.
YCTPOWCTBO. Cxema koToporo naobpaxe-
Ha Ha pMC. 2, QOBOOWUT amnnuTyay no
HeobxoauMon 1 QopMUPYET Ha CBOWX
BbIXOQAX OBE nPoTWBO(A3HLIE MOCNeno-

7 ~ TenepaTop CEeKYHAHbLIX MMNYJIbCOB

. m3 3NEeKTPOHHbIX 4aCOB
G’.’,‘rm«“ o BGTEHAHQQ,«; .:{'lonraﬂa, YxpanHa

OepxaHWa B OTEPBITOM COCTORHWM paHee
oTkpeiTOro Tpanaucropa O6a TpaHaucTo-
pa, M3MEHWB CBOW COCTOAHWA Ha Npo-

TUBONONOXHLIE, OCTAOTCA B HUX 1 NO OKOH-

YaHuK UMNyNLCa A0 Tex Nop, noka Ha 6asy
3aKpLITOr0 TEenepb TPaH3ucTopa He no-
CTYNIUT HOBBIW NEPEKNIDYAIDLLIWMY MMNYNEC
B onucbiBaemMom YCTPOMCTBE MUKPO-
cxema yacoe DD1 nuTaeTch HanpaxeHnem
okono 1,5 B oT napameTpuyeckoro crabu-
nu3aropa HanpsxeHus Ha guopax VD1

g

4 zo1
—
|_ et

DD1 [ R2
{MMEpOCKEM3 HacoB 4.7k
plis-suh

BATENBHOCT WUMNYNLCOE ONUTENLEHOCTEIO
0.5 ¢, cneaywwwmx © nepuogom 1 ¢

Ha TpaH3uctopax VT2 u VT3 cobpaH
RS-tpurrep Bnaronaps nepexkpecTHbiM
CEA3AM TPaH3UCTOPOR Yepes anoas VD3 u
VD4 0H MMEET OBA YCTOWYMBLIX COCTORHWA,
WMmMnynecol, nepexniovalole ero us oa-
HOrO COCTOSHWS B Apyroe w obpaTtHo,
NOCTYNatoT C NNaTtkl 4acos Ha Ha3bl TpaHaun-
CTOpPOB Yepea pe3ncTopsl RS v R6 L1 —
0BMOTKa LWarosoro ABMraTens 4acos.

YcTondueoe cocTosHue Tpurrepa obec-
NEYMBAETCH TEM, HTO HanpaXxeHwe mMexay
KONNEKTOPOM 1 6A301 OTKPLITOrO TpaH3u-
CTOpA 3HAYUTENBHO MEHbLLE TPebyioLero-
€A ONA OTKPBIBAHUS BTOPOrO, 3aKpbiTOro B
[3HHbLIFA MOMEHT, TPaH3UCTopPa, 0cobeHHOo ¢
YYETOM NafeHus HanpsXeHWs Ha auone
cen3u. Korna Ha Ba3sy 3akpbiTOro TpaH3u-
CcTOpa nocTynaeT uMmnyneC OT 4acos, OH
OTKPBIBAETCH, HANPFXKEHWE MEXAY ero KO-
NEKTOPOM W 3MUTTEPOM PE3KO YMEHLLUAET-
CH 1 CTAHOBWUTCA HEAOCTATOMHBIM AN8 NOM-

VO1-VD4 KO512A VT1-VT4 KT315B

VD2 wn peanctope R1. Kowgencatop C1
obecneymBaeT NOCTOAHCTBO HAaNPAXEHWA
NMUTaHWA MWEPOCXEMBI npy yeenu4eHun
noTpebnaemoro ew Toka B MOMeHThl Ghop-
MWUDOBAHWA BbIXOOHBX MMNYNECOB

Yeunutenu Ha tpaHavcTopax VT1 v VT4
NOBBLILLAIOT YDOBHKW CUrHAN0OB Ha Bbixopax A
n B Ecnv oHn ponxHel OeiTe NOOaHL! Ha
BXOAL! MUKDOCXEM CTPYKTYPHl TT1 (cepui
K555, K531, KP1533), HanpaxeHue nuta-
Hua U cnegyet BeibpaTs pasHeim 5 B
Mpw yxasaHHbIX HA CXEME HOMUHanax pe-
auctopoe R2 1 R9 byner obecneqena Boa-
MOXHOCTE NOAKMOYUTE K KEXAOMY BbIXOAY
0O DECATWU BXOQOB MWKDOCXem Hambonee
"HU3KOOMHOW™ N3 NEepedYuCNeHHbIX Bblle
cepun K531 Ons ynpaBneHua mMukpocxe-
mMamu CTRykTYpel KMONN (Hanpumep, cepum
K561) nanpsxerve U MOXHO yBENWMYUTL
npo 9..12 B, a HOMWHanNL pe3ncTopos
(kpome RS n RB) — B pecaTs pas

Peagaxtop — A Qonrwn, rpagwca — A Jonru

5?,‘

-
ke




e

PAOWO N2 4, 2010

A. MAMMUYEB, n/o LLlaranoso CMoneHcKo# obn.

OnuceiBaemMbie HUXE WUrpoBble aBTomMaTtbi NPoOROSIXaIOT TeMmy

u3BecTHoM urpel "KpacHseiii Unu 3eneHbin

no yraabiBaHuio BbibpaH-

HOro YBeTa, HO B OT/INYMEe OT BapUaHTOB, onybnuKoBaHHbIX paHee,
MIrpbl C UX UCNONb30BaHuem 6onee MHTEPECHs!, TaK KaKk COCTOAT U3
HEeCKONbKUX 3TanoB (NepBas — W3 WEeCTH, BTOPas — U3 YeTbipex).
O6a aBromara cobpanbl Ha 4OCTYNHOWM 3NeMeHTHO#H 6a3e u NnpakTn-
4Yecku He TPebyloT HanaXueaHus, MO3ITOMY MOryT 6bITh NOBTOPEHbI
Aaxe HaYMHAIOLWUMK PaaNOTIOBUTENIMH.

urpe "CemuuBetvk” CeMb pasHo-
UBETHEIX CRETOAVMOA0E 06pa3ayoT ne-

B

sbixoge 0 (BeBOA 3) NOAKMOHEHHBIA K
Hemy ceetogwon HL1 (kpacHoro useta

CBEYEeHWA) racHerT, a Bce OCTanbHble CBe-
19T. B cnenpylowem TakTe (koraa nor. 1
BO3HMKAET Ha Beixoae 1) racHert ceevo-
avon HL2 (opamxesoro useta), a HLI1
BHOBb HAa4WHaeT ceetuTb U T. 4. C nonene-
HUeM BLICOKOFO YPOBHA Ha Beixone 7,
CcOepMHEHHOM C Bx0O0M R MWUKDOCXEMBI
DD1 yepe3 awog VD1, cyeT4mk BO3BPa-
WaeTcs B UCXOOHOe COCTORHWE U B Cne-
AyloLwem Takte nor. 1 Bo3HWKaeT CHOBa Ha
geixone 0, T e. uwkn NOBTOPAETCA.
MockonbKy 4acToTa CNEeOBaHNA UMY fib-
CcOB AOBONBHO Benwka, 3amMeTuTs norac-
WA CEETOOMOA rMa3 He MOXET, NO3TOMY
co34aeTcs BneYaTneHuwe, 4To BCe CBEeTO-
Ovoasl NOCTOSIHHO rOPAT.

Npwu Haxatvm Ha kHonky SB1 ceAsb
TAaKTOBOr0 reHepartopa CO CHeTYMKOM
DD2 pa3pbiBaeTcAs M OH OCTaeTcs B

o K%ME% By154 //’:m COCTOAHWM, COOTBETCTBYIOWEM Npulea-
CT10{0 = FPYR s WeMy Ha ero BxOof NocnegHemy umnyns-
2 RI®1SK o cy Hanpumep. ecnu oH Bbi3Ban Nosene-
SB1 1 > ¢ Oparse-
- = = Hwe nor 1 Ha ebixone 5, To noracHeT cee-
¢ a Re“15¢ =/ " opvon HLE
CN o =~ } Wentein T0AMOA i
e /;( HaumHaoT nrpy ¢ yCTAHOBKKM BbIK/IIOYE-
7 LAy HL4 i
3 = b Maywpyn Tenen SA2—SAB B 3aMKHYTOE COCTORHKE.
= 10 RE* 15k “"f,’{%: HE# Mpu 3TOM cHeT4mk cuurtaet ot 0 po 1,
Ug 4 ‘:I—@—“\‘\ = =4 3enerioit 3atem obHynsetcs (nor. 1 nopjaercs Ha
o = ] R9* _l_5x /’{-iLa ) ero sxon R vepes avon VDB) u HaunHaer-
Totwme oot [ [13] | |5 E“@f e CA HOBbI LKA CHETa. WHbIMKM Cnosamu,
4—= Kebe BDA1T L R10* 1.5k =27, i ,
5 N LT Ha MEepsOM 3Tane Wrpoku Bubupa:oT
SA1 eee 16 DD1 6 == Eenpin 5
BR1* oy S e MeXay KPacHbIM 1 OPaHXEBBIM NeNnecTia-
[ & s 15 5 716 HL8 (W7 ) Kpacwbin vu. Mpu Bo3epate B8 wcxoaHoe (paso-
= GB1 VoIY ¥ ¥ ﬁz VD6 i MKHYTOE) COCTORHWE BblkNo4aTens SAG B
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N T K05226 5*“2\ \ ﬁ SAE o1 soox 15k HL3 (xenToro ugeTa Cee4eHus), npu pas-
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eeie 8 DD1 - L
Ge s @
Puc. 1 8A61|l ll lSAZ lS.M___I
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K X1 (GB1) SAS SA3 2
necTkn usetka. Mirpoku nNo ovepeny nNel- +
TATCH yragaTte UBET nenectka, KOTopblk HL1 #,
oTnafeT (CBETOAMOA NOracHeT) nocne :@ o HL2 A,
HaxaTtma Ha KHonky “Xoa" cHakana u3 HLT =% o @i
ABYX, 3aTEM 13 TPEX, YeTuIPex 1 Tak aanee S HL3 7,
00 cemu. 3a KaxAablid BeiWrpaHHeIA artan R12 H',‘S v :
HauicnaeTca Aga 6anna, 3a HWYbID — HLE s
oowvH. NoBexpaer ToT, k10 3a urpy Habpan 2 s
6onbluee Y1cno 6annos. HLS #, =
c o@l L4
YCTPOWCTBO (ero cxema usobpaxena Raca
Ha puc. 1) COOEPXUT TakTOBLIA reHepa- e g
P
TOp Ha mMukpocxeme DA1 u cueTumk- SS Rpuesozasd
oo >
pewwndpatop DD1, BeixoAb KOTOPOro Ha-
rpyxeHsi ceeTognogamu HL1—HL7. Cse- -y
HL8 vDe R7 VD3
TOAVOA (OH yCTaHOBNEH B LEHTpE
LBETKA) — WHOWKATOD BKMIOYEHWH Wrpbl, T
pe3auctopel R4—R10, R12 orpaHuyusatoT oo m
TOK Yepes3 CBeTOAMOAL!, BLIKNIoYaTenamMm 1
SA2—SA6 BeIBMpaloT YNCNO NENECTKOB Ha s 16
aTanax urpsi. oo fa90.0m
B MCXOOHOM COCTOSIHUMW (BBIKNIOYATE- 531{~__\_\>_.._ﬂ R11
nu SA2—SA6 v kHonka SB1 B nonoxe- c12 ©1 8o ﬁﬁ:
HWAX, NOKA3aHHLIX Ha CXeme) UMNYNbLChl & gDM o
TAKTOBOrO reHepaTtopa nocTynawT Ha o4 53 §R1
Bxoa CN cuyetumnka DD1 1 Ha ero Beixoaax c2
0—7 (suiBons 3. 2, 4, 7, 10, 1, 5, 6) & oo &
nocnegosaTentHO BO3HMKAET YPOBEHb

nor. 1. Npy NORBNEHWM TAKOr0 CUrHana Ha

Puc. 2
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Puc. 5

pyoHoro) u T a. Ha wecTtoM atane (Bbi-
knioueH SA2) B UMKNE y4aCTBYIOT BCE CeMb
CBETOAMOACB

LeTanu ycTponcTea CMOHTUPOBaHBI Ha
NeYaTHoW nnarte, YepTex KOTOpOi noka-
3aH Ha puc. 2. PeavcTopel — MNT, C2-33,
KoHAeHcaTopsl — KM, Belknuyatenu
SA1—S5A6 — BOAM1-8 vnmn SWD1-8 (6nok
M3 BOCbMW ABWKKOBBIX BbiKJlO4aTenei B
DIP-kopnyce), kHonka SB1 — manoraba-
puTHaa noboro Tuna. Ceetogmons HL1—
HL8 — MMNOPTHLIE NOBLILEHHOW SPKOCTH
CBEYEHWA W LBETOB. YKa3aHHBIX HA CXemMe.

Kopnyc "Cemuusetuka" ckneeH w3
NUCTOBOro 6ecuBeTHOro NONUCTMPONa u
OKpalweH W3HyTpK B 6enwiin ugeT. B Bepx-
HEW (NVMUEeBOW) CTeHKe (ee ackW3 — Ha
puc. 3) Belpe3aHbl OTBEPCTUA NOQ KHOM-
KY, BbIKMIOYaTeNu 1 CBeToaMoab, nocne
HYEero Ha Hee C NOMOLLBID NPO3PaYHOI NKN-
KOW NEHTL! (CKOTHA) HAKNEeHO HAHEeCeH-

SA1

BKN
mo

HL1
(o]
HL4O OHL3

o]
HL2

xoa

SB1

Puc. 7

OKPYXHOCTW CBETOAMOLOE C UBETOM
ueHTpaneHoro. Mrpa cocTouT na YeTsipex
atanoe (nepebop YeTbipex BO3MOXHBLIX
COCTORHWA LEHTPaneHOro ceeroguona).
BeivrpeiBaeT TOT, y KOr0 SYMCNO COBnane-
Hui Gonsuwe.

OcHosa ycTponcTea (puc. 5) — Muk-
pocxema CD4060B, npeacrtaensiowas
co6or  MHOropas’pagHblil  OBOWYHLIA
CYETYMK C INeMeHTaMKn ONA NOCTRPOeHUA
TaKkToBOrO redepartopa. Yacrota ero
xonebaHunii ONpeaenseTcs emKOoCTbI0
koHgeHcaTtopa C1 v conpoTuBneHuem
pe3uctopa R1. K Beixogam cuHeTtdmka
Yepe3 TOKOOrpPaHWYUTEeNbHbIE Pe3ucTo-
pel R3—R10 nogknioyeHsl ABYXUBETHLIE
ceetopmoasl HL1—HL4. Kaxaelil 13 Hux
npu paboTe reHepaTopa nocnepnoea-
TeNbHO WM3MEHSEeT CBOEe COCTOAHWE. He
ropyvT. W3Ny4aeT KPacCHbIW, 3eneHbliA,
*enTelit ceeT. B npouecce urps Havano
QYyepenHoro atana GuUKCUpYT (Bu3y-
anbHO) NO CMEHe COCTORHWSA pacnono-
KEHHOrO B LUEHTpe TPUNMCTUKE CBEeTO-
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68
ANC33 A
(Bug cHU3Y) i
¥ | B! Puc.8
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| ML S r——————
o——o Kp__JokKp
e Qg t—o o HL4 o avona HL4 rak kak OH NOgKNo-
e SRy 0 P i3end °3en| yen k cambiM CTAPWKMM paspa-
o DD1 2 R4 :
oo o Kp o D&M CHeTHUKA 1 CBETUT AONbLIE
° ° :2;0 HL3 @ apyrux. OcTansHbie CBETOAMO-
=9 1o Re _ Ben Obl B 370 BPEMA CBETAT wm
o—{1—0 o
o—{——o Kp o MEepUaT XenTo-opaHXesbsim
@ R7 UBETOM. B MOMEHNT HaxaTus Ha
i N i T
LI[ SB1 K‘(1+*_J L,JSAT KHONKY SB1 { XO,E\ ] paﬁﬂ a

Puc. 6

HOE Ha nNnoTHyl Oymary u3obpaxeHwe
ueetka (puc. 4). C obpatHON CTOPOHSI k
CTEHKE MNPWKNEEeHbl KHOMKA W YeTbipe
CTOWKW C pe3bBOoBLIMU OTBEPCTUAMU, K
KOTOPbIM NPUBMHYEHA nevaTtHas nnara.
barapen nutanua 6F22 ("Kpowa") nanps-
XeHuem 9 B 3akpenneda ¢ nNOMOLWLbIO
KECTAHOMO XOMYTUKA Ha HUXHER (Cbem-
HOR) CTeHke.

Hanaxwsarnwe wrpywkw ceoautca K
noabopy peancropos R4—R10, R12 gns
NONy4eHnA Xenaemon ApKOCTH CBEYEHWUA
CBETOAMOAOS.

B wrpe "Tpunuctuk" conepHuku,
Oenas noo4YepeaHO XOAbl, CTapawTes
nonyyuTh Kak MOXHO GoNblie cosnage-
HWIA LBeTa Tpex pPacnoNOXeHHbIX no

TAaKTOBOro reHepatopa 6noku-
pyeTcs U CBeTOAMOAL NPoAon-
KAKT CBETUTL UBETOM, "BrINas-
WM™ K 3TOMY BPEMEHW.
YepTrex nesatHon nnate “Tpuanctrka”
npedcraened Ha puc. 6, 3CKkn3 nMUEBO
CTEHKW KOpnyca — Ha puc. 7, a Hakne-
EHHOW HA Hee Haknagkv — Ha pwmc. 8.
Beikniouarens nuTaHuA — [BUXKOBLI
NA9-2 wnu aHanoruyHeli, ceeToaMoasEl —
ANIC331AM (B nnactMaccoBom kopnyce)
UNK aHanoru4yHble WMNOPTHLIE (Kanpu-
mep, L-59EGW. L-59SRSGW-CC), ocTtane-
Hble geTtany — Tex ¥e TWNOB, 4TO W B
“CemuuseTtunke”. HanaxusaHue csoavTcs
k noabopy peawctopose R3—R10 ana
NONYYEHWH XENnaemoun APKOCTU MU uBeTa
CBE4YEeHWs CBETOAWMOA0B.

Pegaxtop — B ®ponos rpagwka — B ®ponos.
UBETHLIE PUCYHKM — ABTODA

\
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3awuTta mynbTUMeTpa
OT HECAHKLMOHNPOBAHHOIO

BK/TIIO4YEHUA

A. OBHOBHUXHUH, r. MpkyTck

HHnorpa B yuebHbix knaccax, naboparopusax, NnpouM3BOL4CTEEHHbIX
nomewjeHnax Heobxogqumo obecne4nTs BKNIOYEeHUE U UCNONb30Ba-
HUEe KOHTPONBbHO-U3MEPUTENnbHOro npmnbopa (Hanpumep, MynbTv-
MeTpa) nnu Apyroro 3NeKTPOHHOro yCTPOMCTBa TONILKO € paspeLlse-
HUs npenogasaTens nubo pyxosogurens paborei.

Mpeanaraemoe 3awWUuTHOE YCTPOMHCTBO cocTouT n3a MK nepepgarumn-
Ka, pa3aMeLyeHHoro TaK, 4Tobbl B 30He ero 4eACTBUA HaXOAN/IUCh BCE
3awmuyaemsie npubopsl, n UK npuemMHNKOB, KOTOPbIE CKPLITO YyCTa-

HaBNMBaIOTCH B KaXAbii npubop.

O6opyRoBaHHBIM TaKo#i 3aLyUTOA

npubopomM Henb3s NoNL30BaThbCA, NOKa Npernogasaresib Wi PyKoBo-
auTens He BxkMwYun nepegarymk. He craner oH paborare u B TOM
cnyvae, ecnu GyReT BeIHECEH M3 NMOMEL{eHHs, rAe eMYy MONIOXEHO
HaxoQMUTbCSH, HeT0BEKOM, HE 3HAOWMM ‘cexkpera’.

B kavectee MK nepeparyvka MOXHO
BOCNONbL30BaTeCA niobeim MNAY o1
ObITOBOV 3NEeKTPOHHOW annapaTypbl —
TEenesvn3opa, BuaeomMarHnTogoHa, MarHm-
Tonel. HeoBxoaumo, 4106l B TE nepuoasl,
korga pabora sawuwaemelx npubopos
paspewexHa, NAY wanysan komaHobl He-
npepuieHo. Ha ato Bpems niobyo 13 ero
KHOMOK [0CTaTo4HO 3aduKCUpOBaThL B
HaXaToOM COCTORHWWM C NOMOLLLID Bens-
€BOW NPMULLIENKKW, KaHLENAPCKOW CKPEenkKu
W T. N. MOXHO, KOHEYHO, NPEOYCMOTPETL U
cneuwansHblil BeIKNKDHATENL, COEAMHMB
€ro € KOHTaKkTamu BblBpaHHON KHOMKK.

$OTONPUEMHIMKM, CKPBITO YCTAHOBNEHHBIE
BO BCEX 3awuMwaemsix npubopax. OnbiT-
HbIM NYTEM YCTAHOBAEHO, HTO B NOMELLe-
HWW M3NY4EHWE NYYLWE BCEro HanpaeuTb
Ha 6enbiit noTonok. MNpw BrawyeHHoM MK
nepepatyiuke npubopsl, NpuUHUMan ero
curHanel, paborawT kak 06biHO. Ecnu
NEPeLaTynK BLIKNIOYUTE WK BLIHECTU
npwbBop U3 30HLI 8ro AENCTEWA (€€ pasme-
pbl MOryT gocturate 10=10 m), To npubop
BBIKNIOYUTCH W BKHOYUTE €r0 ODBIYHBIM
06pa3om cTaHeT HEBO3MOKHO.
BcTpaveaembie B 3awimiiaemsie nprbo-
pbi GNOKKM COBMPAKOT NO Cxeme, nokasaH-
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Mockonbky ransBaHMHECKUE 3NEMEHTbI
nutaHua NAY B Takom pexvime npocnyxar
HEeponro, pekOMeHOyeTCa 3aMEHWTb KX
NiCd nnu NiMH akkymynsTopamu Toro xe
TUNopa3amepa n BO3MOXHO Gonblien em-
KOCTKU (Hanpumep, 2800 mAw). Heobxo-
AVMO CBOEBPEMEHHO 3aMEHATL UX CBEXE-
33PAKEHHBIMMN.

NAY paamewaroT Takmm o6pasom, 4To-
6l B 06ny4aemMoi MM 30HE HaxoauNUCe

HOiW Ha puc. 1. B pavHom cnysae 6nok
3aWmTel M306paxeH NOOKNIOYEHHBLIM K
myneTumeTpy P1, ot barapen GB1 xoTopo-
ro OH 1 nuTaetca. MNMoTpebnsemulit Tok He
npesbiwaeT 4 MA, 4TO NNLL HE3HAYUTENb-
HO yMeHblaeT cpok cnyxbul Batapew
Liens nuTaHma camoro MynsTuMeTpa pasop-
BaHa B MECTE, NOKa3aHHOM Ha CXEeME Kpec-
Tom. Moatomy Ans TOro, 4Tobbl MyneTW-
meTp 3apabortan, Heo6X0AMMO He TONLKO

3aMKHYTb €ro Beikalovatens SA1, HO u
OTKPLITE TpaHavcTop VT2 Bnoka 3awmTel.

Mogynb B1, HenocpeacTeeHHO NprHK-
mawmin manyseHne MK nepeparduka,
crefyeT pasmecTuTb Tak, YTobbl ero 4ys-
cTBUTENLHAR NoBepxHOCTL Geina obpale-
Ha B CTOPOHY obBnyyaemoro nepeparyun-
KOM MOTONKA W HE 0Ka3anack 3aKpbLITOW
Henpo3pa4HbiMK1 NpeaMeTamu.

Mocne 3amblkaHWsa Belka4Yatens SAT
npovcxoouT 3apsaaka koHpeHcatopa C6
uepes peaucTop RY Ao Hanpsxenws cra-
Bunuaauuu ctabunutpoHa VD4 (5,6 B).
3TM cTabunU3npoBaHHBIM HANPSXEeHW-
eM nuTalTca BCe y3nsl nnatel. OaHospe-
MEHHO 3apaxaeTtcsa vepe3 pesuctop R
kougeHcatop C1, B pe3ynerate ueroc
HanpsxeHue Ha Bxoaax anementa DD1.2
HEKOTOPOE BPEMSA MMEET BbICOKWIA NOru-
Yeckuit ypOBEHb, Ha ero Bbix04e — HU3-
Kuii, a Ha sbixopoe anementa DD1.3 u Ha
exoae R tpurrepa DD2.2 — BHOBbL BLICO-
KuiA. ITUM TpUITep yCTaHaenMBaeTcs B
COCTOSIHWE C HU3KWUM yDOBHEM Ha BbIXOAE,
0CTaBasiCh B HEM W NO OKOHYaHWUK 3apaaKkn
konpercatopa C1. Tpawzuctop VT2 3a-
KpBIT, MynsTMeTp P1 He paboTaer.

Korpa moayns B1 He npuHumaer MK
MMNYNbCHI, YPOBEHD HANPSAXEHUR Ha ero
BLIXOLOE BLICOKWIA, NO3TOMY TPaH3uCTOP
VT1 oTKpLIT, HANPAXEHWE HA €ro KoAnek-
Tope He npeewiwaeT 0,7 B. OgHosnbpa-
Top, cobpaHHbin Ha Tpurrepe DD2.1,
HaxoOouTCca B WMCXCOHOM yCTOI:NHBOM
COCTOAHWM C HU3KUM YDOBHEM Ha BbiXx0ne
(emiBOOE 1 Tpurrepa). Quoaw VD2 v VD3
3akpbiTel, kOHAeHcaTtop C5 pa3pRxeH,
HanpsXeHWe Ha 3aTBOpe TpaH3wucTopa
VT3 6n13K0 K HYNKD. NO3TOMY OH 3aKpPbIT.
BeiCOKMIA ypOBEHL HA CTOKE 3TOrO TpaH-
31MCTopa, ABax ALl NPOVHBEPTUPOBAHHBLINA
anementamu DD1.1 1 DD1.3, ynepxuea-
et Tpurrep DD2.2 B cocrosHuu, npu
KOTOpOM TpaHauctop VT2 3akpeiT, a
myneTumeTp P1 He paboraer.

MNpw npueme curnanoe NAOY Ha sbixoge
moayna B1 noRenskoTcs MMNYNsChl HU3KO-
r0 noruYeckoro ypoeHs. Tpanawctop VT1
vHBepTupyeT wx. MNocTynas Ha Bxop S
Tpurrepa DD2.2, 371 umnynscul nepeso-
ORT TPUrTep B COCTOSHWE C BbICOKWM ypOB-
Hem Ha Bbixoge. Tpawauctop VT2 oTkpui-
BaeTcA. Teneps MynsTUMETP BKNIOYEH U G
HUM MOXHO pabotate. Ho cnepyet yamToi-
BaTb, 4TO M3MEHEHWE COCTORHWUA TpUrrepa
CTaHOBWTCA BO3MOXHBIM HE Cpasy, a Tonb-
KO nocne TOro, kak TpaHdauctop VT2 ot-
KPOETCH M YPOBEeHb HANPAXEHWR Ha ero
CTOKe 1 Ha Bxone R Tpurrepa DD2.2 cra-
HET HU3KWM. A 3TO NPOW30OMAET Nnocne 2a-
paakwn koHgeHcaTtopa CS5 yepes avoan VD2
WMNYNBCOM, CHOPMUPOBAHHLIM OOHOBMO-
paTtopom Ha Tpurrepe DD2.1.

OnvosuBpatop 3anyckaetcs nepssim
Xe HapacTalowMM Nepenagom Hanpsxe-
HWA Ha KOnnekTope Tpawauctopa VT1 u
NOCTOAHHO NEepe3anyckaeTcs cneayiowm-
MK Takumu xxe nepenanamu. B peavnerate
YPOBEHb HAaNPAXEHUA Ha erd cuiGae
NOYTU HENPEPBIBHO OCTAETCH BLICOKWMM, a



metom. Mpu He-

obxoAnMMOCTH
nNpoORONXUTENL-
HOCTb 3a0epXkn
MOXHO  n3ame-
HWUTBL, noabwpan
koHaeHcatop C5
unu  pe3ucTop
R5.

Npw nepe-

rpyske monyna B1

CAWLLKOM  MOLL-
HeiM WK curna-
NOM YPOBEHL HA
ero BbIXOOQEe MO-
XeT cTats no-
CTOSHHO HU3KUM,
a4 Ha KonnekrTope
TpaH3ucTopa
VT1 — nocToss-

T P1(2)

koHpeHcatop C5 — 3apsxerHeiM. Koroa
npvem WK CurHanoes npekpaTurcs u
3aKOHYUTCA NOCneaHWiA M3 cHPopPMUpPOBaH-
HbIX OAHOBMEPATOPOM MMNYNBCOB, HUYTO
He Byner NpensaTCTBOBAaTL Pa3pPsAaKe KOH-
neHcatopa C5. Yepez HekoTopoe spems
HaNpsXEeHWEe Ha HeM ONyCTUTCR HUxXe
3HAYEHWA, NPW KOTOPOM TpawaucTop VT3
32KPLIBAETCA, YPOBEHb HANpPAXeHW] Ha
CTOKe 3TOro TPaH3WCTOpa CTaHET BbiCO-
kum v Tpurrep DD2.2 6GyaeT ycTaHOBNEH B
COCTORHWE, NPW KOTOPOM TpaH3aucTop VT2
3AKPLIT, @ MyNILTUMETP BhIKITIOYEH.
3anepxka BbIKMIOYEHUA MyNsTUMETPa
3a CHeT paspsaky koHaeHcatopa C5
nonxHa ObiTb A0CTaToOYHO 6GONbLIONA,
4TOObI BLIKMOHEHWUA HE NPOUCXOAMNO NpK
KPaTKOBPEMEHHLIX Nepepbieax B npueme
WK umnynscoB. Hanpumep, npw cny4an-
HOM 3aTeHeHun (GOTONPUEMHWKE pPyKOR
wnn nepemeLLaemsim BGNM3K Hero npea-

YK P1(1)

HO BbiCOkUM. B
3ToM Cny4ae og-
HoBubpatop He
6ypet nepesa-
nyckaTeCA BBEWAY OTCYTCTBWS Nepenanos
curHana Ha exoae C tpurrepa DD2.1, kKoH-
pexcatop C5 pazpsautcs v MynsTUMETP
6yneT BbiknodeH. YTobbl npepoTepaTuTh
310, npegycmoTpeHa uene REVD3, no
KOTOpPOW KOHOEHCATop noa3apsxaeTrcs
NPW NOCTOAHHOM BbICOKOM YPOBHE Ha KON-
nekTope Tpanauncropa VT1.

Bce getanu npuemHuka (Kpome mogyns
B1) ycraHoenewsl Ha OAHOCTOPOHHER
NeYarHoi nnate wm3 $OonbrmposBaHHoOro
AM3neKTpuka, Hanpumep, CTekKnOTEKCTO-
nura, n3obpaxeHHon Ha puc. 2. Beisoae!
12 n 13 mukpocxemel DD1 (Bxoob ee no-
rMYECKOr0 3NEeMEHTA, HE MCMNONL3YEMOr0 B
[AHHOM YCTPOWCTBE) COrNacHO npasunam
NPUMEHEHWA  MWUKPOCXEM  CTPYKTYPbI
KMOMN Henban ocTtaenaTs ceoGoaHbiMA. Mo
3TOM NPUYMHE HA NNaTte OHW COEOMHEHLI C
BbIBOAOM 10 3TOM Xe MUKPOCXEMBI (BLIXO-
nom anementa DD1.3).

MNnata paccuvTaHa Ha YyCTaHOBKY pe3n-
cTopoe OMNT-0,125, oKCWMAOHGLIX KOHAEH-
catopos K50-35 nnv uMNOpTHBIX, Kepamm-
yeckux koHaeHcatopos cepuu KM (C2 v
C5). Bmecto Tpan3wctopa KT3102E no-
AonaeT U apyron ¢ Ko3pOUUMEHTOM ne-
pepadwn Toka He mexee 100. Hanpumep
KT342A. MMNOPTHEIM NONEBBIM TPAH3M-
ctopam BS170 aHanorun4Her OTE4eCTBEH-

Hble cepwia KN501, KN504. Avoas KAS211

MOXHO 3amMeHnTb MoBbiMK manorabapwr-
HBIMKU KDEMHUWEBLIMK BLINPAMUTENBHBIMWN
WK MMOYNBECHBIMKW AMOAaMKY, @ cTabunnT-
poH KC156 — apyrM ManoMOLLHbIM C
HanpaxeHuem crabwnuzaumm 4,7...5.6 B,
B TOM HUCNE WMNOPTHBIM., BO3MOXHbIE
3ameHbl moayns TFMS 5360 — 536AA3R,
TSOP1736 w pp., npeaHa3HaYeHHslie ana
npurema MK uMnynsCcoB, cnepylowmx C
vactoton 36 kMu. Apoccens L1 — OAM-0,1
WM CamMoAenbHbBIA  WMHAYKTUBHOCTLIO
100...240 mklH.

B kopnyce mynstumeTtpa M-890F npu-
rogHaa gna ycTtaHOBKW Nnatel 3allMThbl
Huwa paamepamm 80x35x12 MM HaxoamT-
cq nop XKW, Ons Toro 4to6el A0 npeaena
YMEHBLWNTL BBICOTY MOHTaXa (MHa4e nnary
TPYOHO pPa3sMecTUTe BHYTDWM MYyNbETUMET-
pa), OKCuHbIE KOHAEeHCATOPRl YyCTa-
HOBNEHBlI HA HER "nexa” W 3akpenneHsl B
3TOM NONOXKEHNW NPOBONOYHBIMW XOMYTa-
MW, NPONYLLEHHLIMK B CNELMANbLHO Npo-
CBepneHHbIe OTBepCTUA. Ha puc. 2 xOMyThl
NoKa3aaHb! WTPUXOBLIMW AMHWUAMK, CoeOM-
HRAKLWMMIA 3TK oTBepcTUa. Moayns B1 Gein
3akpenred "3anoanuuo” Ha nepegHein
naHenu MynsTUMeTpa, ANA Yero B Hew cae-
naHo NPSMOYronbHOE OTBEPCTHE NO pas3-
mepy kopnyca mMoayna (9,8+«3,8 mm).

MNopobHele NnaTel 3aLWKMTEl MOXHO yC-
TAHaBNUBATbL HE TONLKO B MYNLTUMETPSI,
HO 1 B Apyrue npuBopsl, MCNONL30BaHWe
koTopsix Ge3 paspeleHns xenarensHo
npeaoTBpaTuTh.
B _-Pqe_,ﬂ;rr_;p ; ﬁonmﬂ, rpa@uxa" A fonruwia

U3mepeHune manoro toka

uMPpPOBbLIM MYJILTUMETPOM

B. HWOBUH, r. CmoneHck

B npaKkTuke pa.anomoﬁurenﬂ 4YacTo BO3HMKaerT 3agavya n3aMepeHns

TOKa, 3Ha4YeHne KOTOPOro MEeHbLLIE CaMOro YyBCTBUTENbLHOIO npege-
na uamepeHnus nMmemLlerocs npnéopa — LMGPOBOro MynsTUMETPA.
Ho, ncnonssys ocob6eHHOCTH Takoro MynsTUMETDa M M3rOTOBUB
HECIOXHYI0 NPUCTABKYy K HEeMY, ONUCaHWe KOTOPO# NPUBOLAMTCH B
npegnaraemMoi CTaTbe, MOXHO CYU|eCTBEHHO PacLMPUTs MHTEPBan
M3MepseMBbIX TOKOB.

“ppoBLIE  MYNETUMETPH  CEpUK
M830B v aHanorudyHuie TOProsoi
mMapk MASTECH nocTatoqHo TOYHEl — B8
PEeXUME U3MEPEHWA NOCTORHHOMD HaNps-
KEHWS OHW XapakTepu3yTCA KNnaccom
TOYHOCTH 0KONO 1,0 (NOrpewHoOCTL name-

peHus — He bonee 1 %). OHm cTpOATCA Ha
OCHOBE MWKPOCXEMbl aHANoro-uUndposo-
ro npeobpasoeatens (AUM) ICL7106,
aHanoroMm KOTOPOW HABARETCH oOTedve-
CTBEHHas mMukpocxema K572MB5. Mo-
npobHoe onucaHwe 3TON MUKPOCXEMbI

npueeneHo 8 ctatee Bupwkoea C. "Mpu-
meHeHue ALN KP572 NB5" ("Pagwo”,
1998, Ne 8, c. 62—65)

3t AUM umetoT 6onblioe BXOAHOE CO-
npotueneHue, npessiwarowee 100 MOm,
NO3TOMY BX0AHAR 4acTe BONLTMETPOB
NOCTOAHHOrD TOKA B TAKUX MyNbTUMETPax
4acTo CcTpowuTCcs no cxeme (puc. 1):
PE3VCTUBHBLIA AEANTENb HANPAXEHWA
R1...RN ¢ NOCTORHHLIM BXOAHBIM CONPO-
TuBneHnem (ana MB30B oHO pasHO
1 MOmM). DnemMeHTLl Cxems! R¢ n C, obpa-
3YI0T GUALTP HUXHWUX 4aCTOT, ocnabnaw-
Wuit NOMexn W HaBOAKW, HA BXOOHOE
COMNPOTUBNEHWE OHW NPaKTUYECKW He
BNUAIOT. YYMCNO Npenenoes M3MepeHus
NOCTOAHHOIO HanNPAXEeHWs 3aBUCUT OT
YWCNa Pe3auCTOPOB B AENUTENe HanpaXe-
HUA WU NONOXEHWIA nepekn4arens.
O6bluHO 370 npegensl 0.2, 2, 20, 200
1000 B, HO ons peweHWs NOCTABNEHHOMN
330341 — W3MEpEeHWs ManbiX TOKOB —
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WHTEpeC npeacraenaer, npexae BCero,
npegen 0,2 B (200 mB).

MakcumMancHbelit BXOOHOW TOK BONLT-
METpa Ha 3TOM npefene wamMepeHus
coctaenser 0,2 mkA (200 HA), npu 3TOM
paspewexve (eguH1LA MNAALWero paspa-
na) coctaennet 0,1 vA (100 nA). U3roTo-
BME NPUCTaBKY K MyNETUMETPY C HaBopom
LWYHTOB, MOXHO MOAYYUTH MUKpOamnep-

3aHa Ha puc. 2, Npy aToM 0603Ha4eHKs
ruesn XS1 "Bxon” 1 XS2 "Beixon” ycnos-
HbIE.

B nonoxenun 5 nepeknioqatens SA1
(npepen wamepexns 0.2 MkA) BxOpHOE
conpoTueneHue mynsTumetpa MB30B,
paborawulero B8 pexume w3MepeHwus
NOCTORHHOrO HANPAXEHWs Ha npegene
200 mB, coctaenseT 1 MOM v He WYHTK-

XKW1 Xwz2
R1 o
) : o
"Bxog" 5 % <L < "Brixog”
(]
R2 SA1 R, a1 o & R & o
Bxop
|
i
5N ALND
RNI I
Puc. 1 Puc. 2
XV XwW2
o SN
o = p A
“Brog" ) i A ey a 2
xog, % 5 g 1 <:E & Boixog
2 8¢ 2846
SAT & & & ~nvEo®
Mpenen” ]
1 2| 3| 4 s| sl
R1 [/ R2 R3[| [/|R4 RS
1wo0L] 1« 10k 101k 111 M
Puc. 3
XW1 XwW2
) z o
2 g 2 : i 2
Bion ‘:_1 z % 5 % = "Brixog"
z 8 5 =8 ;
SMM § 5§ §F v F F
“Mpepen” f
1 2 31 4 5] 6 pyercs. B nonoxenuu 4
BXOQHOE CONPOTHMBAEHWE
R1 2 R3 R4 R5 R6 BONBTMETPA LWYHTUPYETCH
1001l 10% 100 (1M [10M peaucTopom R4 u obuwee
+ CONPOTUBAEHWE  PaBHO
Puc. 4 100 kOm (npepen 2 wmkA),

METP C YKa3aHHBIM HUXHUM Npenenom
n3amepenus. Mimes B Buay n3amepeHwve
TOKOB YTE4YKM KOHAEHCATOPOB, 06paTHbIX
TOKOB NOMYNPOBOAHWKOBLIX NpuBoOpos,
doToToKa potoanonos, GOTO3NEMEHTOB
1 QOTOYMHOXMTENEIN, MOXHO OrPaHUHNTb-
CH BEPXHUM NPEAEeNomM U3MepeHusa Takoro
MUKpoamnepmeTtpa — 2 MA. MNpuyem Bce
npegens uamepenus ynobHo cocpeno-
TO4MTL B O0aHOWM npuctaske (200 mkA u
2 MA BypyT AayGnuposaTte aHanoruyHbe
npenensi M3MepPeHUa MynsTUMeTpa, pa-
60TaoWero 8 pexvmMe u3MepeHna Toka).
Cxema npucTaBku ¢ npeenamu namepe-
Hua Toka 0,2, 2, 20, 200 mkA 1 2 mA noka-

B NONOXEHWW 3 — conpo-
Tuenenne 10 kOm (npepen 20 mkA). B
nonoxeHusax 2 1 1 obwee conpoTueneHue
Mano OTNM4aeTcs OT CONPOTUBNEHUS
peanctopos R2 u R1 (npepenesl 200 mMkA u
2 MA cooTeeTCTBEHHO). MpPK UCNonL30Ba-
HUM NPEUN3NOHHBIX PE3VCTOPOR, Hanpu-
Mep. ¢ aonyckom 1 %, nonyumswmiics
M3MEPUTENE TOKA MOXHO XapakTepu3o-
BaTb Knaccom To4HocTM 2,0. PeaucTop R4
HYXHO COCTaBWUTb U3 ABYX, COEAMHEHHLIX
NOCNeaoBaTensHO, C CONPOTUBAEGHUAMU
100 kOm w1 11 KOM (npw monycke 1 %
pe3ncTop 11 kKOM MOXHO 3ameHuTb Ha
10 kOm), R3 — 13 peancropos conpoTue-
nexnem 10 kOm 1 100 Om.

Kpome MB30B v aHanornyHelx, ectb
TAKXKE MYNETUMETDL C BXOOHBIM CONpO-
tusnesnem 10 MOm, Hanpumep, 7032
dupmel MASTECH; on Gonee To4eH —
NOrpeLHoCTE M3MEPEHUS NOCTORHHOMO
HanpskeHua He npeewiwaet 0,5 %. Mpu
ero MCNonb30BaHWKM COBMECTHO C npwu-
CTaBKOM nNpenensl M3aMepeHna Toka MOX-
HO pacwupute, Aobasus npepen 20 HA.
Ons aToro B CxeMmy npuctaskn (puc. 3)
NONONHUTENEHO BEOAAT peaucTtop RS co-
npoTuenexuen 1,11 MOm (npeaen uame-
peHua 200 HA), a nepeknoyaTens NONXKEH
VMETb LWECTb NMONOKEHWUN.

B mynsTumerpe MY-67 Ton xe Gupmbl
Ha nNpepene w3MepeHus HanpaxXeHns
400 mB (norpewHocTs namepenna 0,8 %)
BXOOHOW AENUTENE HANPRXEHWA OTKAKYa-
eTCH, NPY 3TOM ero BXOOHOE CONPOTUBNEe-
Hue npeeslwaet 100 MOM, 4To no3sonaeT
po6aenTs ewle 0avH Npeaen M3MepeHns —
40 HA. Cxema NpUCTaBKy K 3TOMY MyNbTU-
MeTpy NokasaHa Ha puc. 4.

MNpucTaeka A0MKHE MMETE MEeTanuye-
CKMI KOPNYC, Ha €ro CTEeHke ycTaHasnu-

BaOT reesna XW1, XW2, B kavectee KoTo-
PbiX NPUMEHEHB! KOAKCUANBHLIE GanoHeT-
Hble pazsembl CP-50-65QB ¢ dproponnac-
TOBbIM u3onatopom. MNepexnioyatens —
NrK11N01H ¢ kepamuyeckumu 130NATOpa-
MW, NPUHEM CredyeT UCNONL30BATE HOBBLIR
nepexknoyaTens, He 3arPA3HEeHHLIN NBINLIO.
Peancrop conpotvenexuem 10 MOm —
MNT-2, octansHble — NpeumnanoHHbIE M-
nopTHele. BCe pe3ucTopsl MOHTUPYIOT
HENOCPEACTBEHHO Ha BLIBOAAX nepe-
Kntovarens (puc. 5).

OT penakymn. Cneayer yyecrts, 4To fo-
TPEWHOCTE M3MEDENMA NPUBOPA HA MASbIX
npegenax (20, 40 HA) 3asucuT or conpoTus-
NEHNT UI0AALUMK COBAMHMTENLHBIX H3IMepm-
TENLHLIX NPOBOAOB, rHE3A, NepeKNoYaTens u
YCnoBui OKpyxaloLei coeas!.

Penaxrop — H Hevaesa. rpacuka — H Hevaesa
Goro — asTopa



NMpucrtaska-TepMomMeTp
K uudbpoBOMYy MyNbTUMETPY

C. CEMUXATCKMWM, r. Evick KpacHopgapckoro kpasi

Ora npucraska no3sonser U3MepATh TeMnepartypy o6bIYHbIM
MYJIbTUMETPOM, HE MMEIOLUM TaKOro Pexmnma, nuéo noBbICUThL TOY-
HOCTb €€ M3MEPEHMNs, eclih 3TOT pexnm nmeetca. flatymk Temnepa-
TYpbl — OBbIYHLIA KDEMHUEBbIN AN0A — MOXeT ObiTb YCTaHOBAEH Ha
yaaneHun 40 HECKOMbKUX METPOB OT NPHUCTAaBKU W MyNIbTUMETPA.

I HOrMe UuMGPOBLIE MYNETUMETPLI
l\ UMEIOT PEXMM U3AMEPEHWA Temne-
paTtypel. Hanpumep., nonynapHeli y pa-
avonobuTtenen MB30G npw ucnons3oea-
HWKW BBIHOCHOW Tepmonapel wW3MepsaeTr
Temneparypy ot =50 “C no +400 “C ¢ no-
rpewHocTeld +0,75 % mnamepsemon Be-
avduebl £ 3 “C. uTo npu TemnepaTtype
100 °C cocraeut +3,75 “C. bea Tepmona-
pbl paboTaeT BCTPOEHHLIV B 3TOT MyNbTK-
MEeTp AAaTyvK, NO3BONAKIULMA W3MEPATh
TeMneparypy OKpyXawuwlen ero cpeibl 8
vwHTepeane ot 0 go +40 °C ¢ norpew-
HOCTeo £2 °C. [WCKpeTHOCTb OTcYeTa B
oBoux cnyyasx — 1 °C.

y4eTa owwubkyn, CEBOMCTBEHHOW ee paTyu-
ky) He npeesicut *0.6 “C. OTkanubposas
Takon TepMOMETP npw TemnepaTtype
okono 37 "C. MOXHO gaxe C AOCTaTO4HOM
TOYHOCTBIO U3MEPATE TEMNEDATYPY HENO-
BEYECKOro Tena.

PaspabotanHan npucTtaska K umdpo-
BOMY MyNbTUMETPY 0Bnafaer ykasaHHbi-
MW BbILE CBOWMCTBaMMW, NO3BONAA U3Me-
pATL Temnepatypy ot -60 po +125 °C.
MNpw HanpsxeHun nutanms 12 B Tok, no-
Tpebnaembiin NPUCTaBKOW, HE NPeBbiaeT
25 mA. Ee NOCTOMHCTEA — NDOCTOTE KOH-
CTPYKLMAW, NOCTYNHaA anemeHTHas Gaaa n
NEerkocTb HANZKMBAHMS.

okono -2,1 MB/°C, 3asucuT OT Temnepa-
TYpbl B LWUMPOKOM WHTEDBANE ee u3meHe-
HWA.  YCcunuTens NpoOnOpUWOHANeHOro
TemMnepatype Avoaa-fartinka Hanpaxe-
HWSA, CHUMaemOoro ¢ guaroHanu mMocTa,
BeinonHeH Ha QY DA2. HanpsxeHnue Ha
Boixone 3atoro OY OTHOCUTENBHO ero
HEMHBEPTUPYIOWErO BX00a W3MEPAIOT
MyneTumerpom PV1. Heobxopwmelit ko-
apduument ycunenmns (10/2,1=4,762)
yCTaHaBnMBaloT NOACTPOEYHBIM PE3NCTO-
pom R11,

Harpyakoin OY DA2 cnyxuT WUCTOYHWMK
ctabunsHoro Toka 6 mMA Ha TpaHaucTope
VT3 w avonax VD3, VD4. 31o o6ecneqnea-
eT paboTy ABYXTAKTHON BLIXOOHON CTyne-
HK1 OY B pexume knacca A, obecnedyneaio-
WemM BbICOKYK) NWHEIHOCTL YCUANTENs,
ocobeHHo B obnacTw, roe BLIXOAHOE Ha-
npsxexue 6N13Ko K NONOBUHE Er0 HANpP!A-
HEHMA NUTAHWA [2].

Y4uTeIBaA, 4TO B NNEYax W3MEpUTENb-
HOMC MOCTa Te4YeT TOK NpUBAM3NTEensHO
1.5 MA. 4TO 3HaYMTENLHO BONBLLE BXDAHO-
ro Toka OY (He npeesiwaowero 0,2 mrh),
a BEXOQHOE COMPOTHENEHWE MyNbTUMETPA
pasHo 10 MOM, MOXHO CYWUTATL, 4TO 3TK
GakTOpLl HEe BHOCAT OONONHUTENLHOW
NOrPELLHOCTH B PE3YNLTAT U3MEPEHNA

12‘8 Cc1 D_I:‘ MK
2 |

R3120 VT1KI361A
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i e Qi\_ﬂ R1010k R1110«
c2 VT2 R4 RS ~
100 Mk x 16 B KT361A 33k 13,31
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Puc. 1

Jna MHOrKMX NPaKTMYECKUX NPUMEHE-
HWIA TaKOM TOYHOCTW ABHO HEAOCTATONHO.
B 10 xe spemA nonobHLie MynsTUMETPI,
COrNacHo NacnopTHbIM OaHHbIM, W3Me-
PAKOT HANPsXeHWe C OTHOCUTENLHOW No-
rPEWHOCTRI0, He npeeblwanwein +0.5 %
W3MEPAEMON BENWYNHBI  NNKC/MUHYC
egvHvua mnapuwerc paspsga, 470 npu
w3Mepenun HanpskeHua 1 B Ha npegene
2 B coctasut 6 MB npu OMCKPETHOCTM
orcyeta 1 MB

Ecnu MynsTumeTp HE wmeeT pexuma
W3MEPEHMS TemMnepaTypbl, MOXHO WU3ro-
TOBUTb M NOQKNKOYMTE K HEMY Npeobpa3o-
BateNb TEMNEepaTypsl B HanpsaxeHue,
n3mMeHsoweecs Ha 10 mMB Ha kaxapii rpa-
AYC NpupocTa TemMnepaTypsl U pasHoe
Hyno npu 0 “C. B aTomM cnyyae uncno 1000
Ha UMPPOBOM MHAWKATOPE MyNETUMETPA,
paboTawwero Ha npenene U3amepeHus
HanpsxeHua Ao 2 B, Byaet cooTeeTcTBO-
BaTb Temnepatype 100 °C, a awckpert-
HOCTbL OTcHeTa (ueHa Mnagwero pasproa
vHouvkartopa) cocraemr 0,1 "C. MNorpew-
HOCTb W3MEepeHus Temnepartypw (6e3

Cxema npuctaskn n3obpaxeHa Ha
puc. 1. [atyvkoM TemnepaTypsl 30ech
CNYXUT KpemHueBbln guoan VD2, BknioyYeH-
Hblil B OOHO W3 NNeY UaMEePWTENbHOro
mocTa Ha peaunctopax R4—R9. NogcTtpo-
e4HbIM peancTopom R9 mocT BanaHcupy-
10T Npu Temnepatype gatyauka 0 “C. Mo-
CKONbKY 3KBMBANEHTHOE CONPOTUBNEHWE
uenu, obpa3oeaHHoOn peancropamu R7—
RS. npu nepemeweHun pBKxKa pesuc-
Topa R9 namensertca or 3000 no 3540 Om,
B6anaHCWpPOBKa NONY4aETCA NNaBHOM u
TOYHOR,

MocT nutaetca cTabunuanposaHHbIM
HanpaxeHvem 9 B, cHumaemeim co cTa-
Gunutpora VD1. OY DA1 u TpaHsucTopsl
VT1, VT2 obpa3syior ctabunusatop Toka
cTabunuTpoHa, 410 obecneynBaeT NOBbI-
WEHHY cTabuneHOCTE Noaasaemoro Ha
MU3MEPUTENBHBIA MOCT HanpsXeHua npu
M3MEHEHWWN TEMNEPATYPLI 1 HANPSXEHUs
NUTaHWA NpucTasku [1].

Mpu npoTekannu yepes avon cTabuns-
HOrO NPSMOro TOKa NafeHue HanpaxXeHns
Ha HeMm NWHEWHO, C KO3IDPUUMEHTOM

Y nnopa-patuuka 0217 (VD2) ynanen
BLIBOA, KATOAA, @ MAYLWMIA K HEMY OT Npu-
CTaBky NPOBOA NPUNAAH K METANNNYECKO-
My kopnycy aunoaa e6nu3u BeiIBOAA aHOAA.
370 gaeT BO3MOXHOCTb, OTWNMGOBAB No-
BEPXHOCTL, K KOTOPOW BbiN NPYBAapEH Ka-
TOAHBIA BLIBOA, NANOTHO MPUXAaTt €€ K
npegmeTy, TeMNepaTypa KoToporo name-
paertca. Kopnyc avopa 0217 aoctaTtoqHo
repMeTuyeH Ons U3MepeHus Temnepary-
Pbl BOAOBI, Macen u Apyrux HearpeccuBHbIX
*uakocten. OaHako B 3TOM cnyyae mecra
npucoeauHeHWA CoegvHUTENBHBIX NPOBO-
A0B K BbIBOAAM OWOAA W BECb BbIBOA
aHoaa XenateneHo AONONHWTENLHO 3a-
LMTUTE OT KOHTaKTa C XUAKOCTBIO, Hanpw-
MEP, 3NOKCWMAHBIM KOMNayHOoOM.

JaTtyukom TemnepaTypel MOXET Cy-
XKUTk NOBOIN KPEMHUEBLIN AMOA, NOCKONb-
Ky 3aBWCMMOCTb NPAMOro NageHus Ha-
NpsKeHWs OT TEMNEPATYpPLl ¥ BCEX KpeM-
HUEBLIX AVMOADE NPaKTUYECKW OAVHAKOBA.
Heobxoaumo, oaHaKo, yuuTbIBaTL AONYC-
TUMbIA WHTEpBan pabouei TemnepaTypsl
BeibpanHoro awopa. Ecnu gna guwopa
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"PAANO" — HAHUHAIOLLLUM

PALLUO Ne 4, 2010

0217 ponyctuma TemnepaTtypa Ano
+125 °C, T0 ANS KOHCTPYKTWBHO NOAOBHO-
ro emy 1226 ona Bcero +80 °C, HO nocTu-
raet +100 °C y manorabaputHoro avoaa
KO102A. MuHumansHas paboyas temne-
patypa BCex 3Tux AWOA0B OAMHaKkosBa w
pasna -60 °C.

TpanaucTopbl KT361A 1 KT315A mox-
HO 3aMEHUTL APYrMI TEX XE CEPUA UK
cooTBeTCTBEHHO cepuin KT3107 n

1 70

onucanHoi B [3]. PacctosHue mexay
OTBEPCTUAMK BLIOpAHO paBHbIM PaccToq-
HUIO Mexay rHesgamun “VOmA" n "COM"
myneTUMmeTpa DT-838, 8 koTOpLie BCTas-
AAKOT WTebipy. Ans yoobHOro noakmoqe-
HUA K MYyNLTUMETPY APYroro Tuna ero,
BO3MOXHO, NDUOETCA U3MEHUTE.
Owopn-patyuk VD2 coeowHsOT C nna-
TOW, cTporo cobnogas NON|PHOCTb, BKU-
TOH Napow NPOBOAOE, ANMHA KOTOPLIX MO-
XeT [ocTUrate He-
| CKONbKWX  OECATKOB

40

meTpoe. Echun nopo-
BpaTb HECKONEBKO AWO-
008 C WABHTWUYHbBIMUN
%apakTepucTukamu u
no6aBuTk B NPUCTABKY
Ux  nepeknyaTens,
NONY4UTCA MHOTOTO-
HYEYHbLI 3NEKTPOHHBLIRA
TEPMOMETP, NO3BO-
NAKLWWA KOHTPONWMPO-
BaTb TEeMnNepatypy B
HECKONbKWX yaaneH-
HbIX MEeCTax.

NutawT npucTasky

£
vD3
ox
6

R2 o4 5o

VD4
R13

Fo{Fo -2

R7

o
-12B

ROCTORAHHBLIM HANPA-
xeHnem 12 B or nio-
6oro crabunwaunpo-
BAHHOMO WCTOYHWKA
nuTaHuAa. ABTop npu-
MEHWN Tak Ha3biBae-
MbIlA CETEBOW aganTep
oT "noneckoil” Tene-
BW3WOHHOW aHTEeHHLI.

Hanaxusadue co-
6paHHOi NPUCTaBKK
Ha4YMHaIT C NPOBEPKK

o1 8o

(-] o

o DA2 o
od So

R9
Puc. 2

KT3102, auoas KO522A — niobeimu avo-
nAamu 13 cepmin KO102, K103, KO521,
KA522 wvnn vmnopTHeimu 1N4148. No-
L0AAYT U APYrve ManoMOLLHbIE KDEMHWE-
Bbl€ TPaH3UCTOPbL!I M Anoakl. CtabunuTpox
8146 c ycnexom 3ameHseTcs Nobbim
ManoMOLHEIM CTaBMNMTPOHOM C Hanps-
xeHnem ctabunuaaumm 8...9 B. Kpome QY
YKa3aHHOr0 Ha CxXemMe Tuna, NPUrofHsl M
opyrme OY obuwero HasHadseHus, Hanpm-
mep, K140Y06, K553YA2, KP140YA708.

Mpuctaska cobpana Ha nevaTHoOn
nnate pasmepamu 70x40 mm, nsobpa-
KEHHOM Ha puc. 2. Bce NOCTOSHHBIE
peauctopel — MNT, C4-1 unu ux asanorn
yKa3aHHOW Ha cxeme mowHocTw. Moa-
CTPOE4YHBbIE PE3NCTOPbl — MHOro060poT-
Hile CNS5-2BB. 3ameHaTs ux 0aH0060poT-
HbIMW HE PEKOMEHOYETCH, 3TO YXyAWuT
NA2BHOCTbL PErYNMPOBKU U AONTOBPEMEH-
HYIO CTabuNbHOCTL BBEAEHHOrO CONPO-
TvBnenus. KonpeHcatop C1 — kepamumye-
ckmid, C2 — nio6oit OKCUaOHLIRA,

MpucTaBxky NOAKNIOYAIDT K MYALTUMET-
Py C NOMOLULIO ABYX KOHTEKTHbBIX LUTLIPER,
3aKPENNEHHbIX B OTBEPCTUAX, MOMEYEH-
HbIX Ha puc. 2 +PV1 wn -PV1, nopobHo
TOMY, k8K 3TO CAENaHO B KOHCTPYKUWMU,

R B e
Leo)

notpebnAemMoro Toka.
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Puc. 3

KOTOPbIA HE OOMKEH NpeBbIwaTe 25 MA.
3aTtem nopKNOHaT ee K MYNBETUMETPY,
NepeBOAAT ero Ha npeaen usmepeHus 2 B
W NPOBEPSIOT OEACTBUE NOACTPOEYHOro
peaucTtopa R npucTtasku, ycTaHoBUB KM
Ha MHAVKATOPE MynbTUMETPAa Yicno 250
(0,25 B). 310 cooteeTtcTByeT 0BBINHOM
KOMHaTHOW Temnepatype +25 °C. Mocne
3T0r0, 3aXae AaTyvk B pyke, HabniopaoT
33 yBENMHEHWEM NOKasaHWin mynsTumer-
pa, OHO ceupeTenscTeyeT o paborocno-
coBHOCTW NpUcTaBKK.

Tenepe MOXHO NPUCTYnaTe K kanvb-
poeke. Jlyywe BCero BeiNONHNTE €€, Cpae-
HUBAA NPU HECKONBKWX CUMBHO PA3NUYa-
LWMXCA 3HaYeHuAx Temnepartypel Nokasa-
HUSA MYABETUMETPA W NOMELLIEHHOrO B TE Xe
TeMnepaTypHule YCNOBWA, HTO W AWO4-
natunk, 0Bpa3uoBoro TepMoMeTPa BLICO-
KOM TOYHOCTU. ECnn Takown BCIMOXHOCTH
HeT, kanubpoBKY MOXHO NPOW3BECTY MO
OBYM XOpPOWO M3BECTHLIM TOYKaM — Npw
TemnepaType 3amep3aHus (TasHWA) BOAb!
¥ NP TEMNEPATYPE €€ KUNEHWS.

HYucTtas (aucTunnupoBaHHan) soga npu
atmocdepHom aasneHun 760 MM pT. CT.
aamep3aet npu 0 “C. OgHako Ha Temne-
paTypy 3amep3aHus CUAbHO BAWAIOT pac-
TBOPEHHLIE B BOAE Npumeck. Hanpumep,
pacteop 5 r caxapa & 100 r Boabl 3amep-
3aet npu —0,27 °C. Y4106k CMECE BOAB! W
nbaa ANMTENsEHOE BPEMS COXpaHana no-
CTORAHHYID TEMNEPAaTypy, PaBHYD Temne-
paType 3amep3aHua BOObl, COCYM C Takow
CMECHI CNeayeT xopowo Tennon3onupo-
BaTh, Hanpumep, 06EpHYTe NOPONOHOM
wnu BaTow [4].

Temnepatypa KMNeHWs AWCTUNNMPO-
BaHHOM BOOLI B TouwHoCTW pasHa 100 °C
TONLKO Mpu atMocPepHOM OaBNEHWUMK
760 mm pT. cT. EE 3aB1MCHMOCTL OT aasne-
HWA NoOKa3saHa Ha rpaduke puc. 3

Kanubpoeky npucTaskn NPOBOARAT B
neHb, korpa atMocdepHoe AaBneHwe
6nu3ko k 760 mm pT. cT. Ero npoeepsoT
no BGapomeTpy MAM B KpamHem cnyyae
Yy3HAIT M3 NporHosa norogel. 3apaHee
3aroTaBnuealdT B MOPO3WNBHOM kamepe
XONOOMNLHMKA KYDOWKK NbOa M3 AUCTUNAN-
poBaHHOW BOAbl 0BwMM obvemom 1.5 n.
KyBuku BhICHLINAIOT B TPEXIMTPOBYIO CTEK-
naHnylo Banky n gobaensOT 8 Hee npu-
61/M3UTENBHO AWUTP OXNaxAeHHON Auc-
TUANWPOBaHHOV BOoAbl. B a3ty cmeck no-
MELLAIT AaT4MK W XAYT, NOKa NoKasaHuA
MYyNETUMETPA NEpPEecTaHyT W3MEHATLCA.
MNoactpoeunsim peancropom R9 pgobu-
BAKOTCA HYNEBLIX NOKa3aHWin MHAMKATOPa
MyneTumeTpa. Ons 60nblien TOYHOCTM
MOXHO BPEMEHHO NEPEKNIOHUTE MyNBTU-
MeTp Ha npeaen uamepenun 200 mB.

3akoHuue kanubpoeky npu 0 °C, BHOBL
YCTaHaBAWBADT npepen wamepeHus 2 B,
NEPeHOCHT AaT4YVK B KMNALLYHD AUCTUNNN-
POBaHHYK BOAY W A0XWOAKOTCH, KOraa
NOKasaHua mMyneTUMeTpa crabunuau-
pytloTcs. NoacTpoesHsiM peauctopom R11
YCTaHaBNMBaOT Ha WHAWKATOPE 4WUCNO
1000 (1 B). Ha atom kan1bposka 3akoH-
YeHa, U NpUCTaeka roToea k pabore.
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PRAAMET — HA IEMNE U B HEGE

e, ko pabortaet 8 adupe Tenerpadom.

1 MOFYT pPerynapHo BCTPEYaTtbCA C
leopruem AnekceeBndem MWHBKOBbIM
(UA3AV). Ero otnuyaet veTkaa pabota Ha
KNKYe, 3a KOTOPOW cpa3y npocmartpuea-
eTca NpodeccroHansHelt PagucT ¢ MHO-
FONETHWM ONbITOM.

Mepen cambiM  Hadanom Benwkon
OTeyecTeeHHON BOWHLI 16-neTHnia nogpo-
ctor leopruin MuHekoe n3 cena Cakow,
4To Heganeko oT Apaamaca. cobpan CBow
NEPBYID NIOBUTENBCKYI0 PagroCTaHUMID
HenpocTo 3to ObiNno coenats B cene, B
KOTOPOM He Beine paxe anekTpuyecTtea W
BOT yXE YyCTaHOBNEHb! NEPBbIE PAAWNOCEA-
3K, HO Bckope paboTy B adwpe NpUwnoce
npexpatnTe — paspewenus Ha paboty y
Hero He Bbino. ..

Korpa nadanace sowHa, leoprvo He
XBaTano Asyx Net Ao NPW3bIBHOMO BO3pac-
Ta Hoxenanue yinti Ha dpoHT BeIN0 CTONb
CURNBHBIM, 4TO OH NpUnKUcan cebe ABa nwi-
HUX roga v pasocnan nucema ¢ npocebon
nocnarke ero Ha GPoHT B 0BNBOEHKOMAT 1
BepxosHomy MaeHokomaHpywowemy. Pa-
AVCTOB B Havane BOWHbI HE XBATAno, W
BCKOPE OH, KaKk MMEBLLUMW HEKOTOPLIV OnNbIT
paavoniobutensctea, Guin HanpasneH Ha
ABYXMEeCAYHbIE KYPChH paancToe B Enabyry

» Ujlhﬁ!l-i:

A yxe B Hoabpe 1941 r nog Enbuom
feoprvm okasanca Ha dpoHTe. OH nonan
Ha paaowocTasumi npw wrabe Hro-
3anzgHoro ¢pporTa. 3atem ero nepesen
g wrab 307-1 CTpenkoBOn OMBU3NMK, B
cocTage koTopown npowen leoprui sce
BOEHHLIE O0POrK.

Ha soiHe se3ge Bbino TRYAHO, HO 0CO-
HeHHO B namATb feopryvio Anexceesusy
ppeaanuce Hov Ha Kypckow nyre Boww-
Cckas 4acTh, roe sBoeean MuHeroe, yaep-
wuBana crtanumo MoHapu, 4To mMexay
Opnom v Kypckom kotopas 17 pas nepe-
XOaMNa 8 pyku epara

3arem — bBenopyccua. Dopcupoeanu
Oxenp, 6panu Morunee, MuHck

BomHa OKOHYMNACE, 3 OH ELUE HEeCKONb-
KO NeT NpoLoNan CNyXUTe B BOOPYXEH-
HBIX cunax. Ho yxe He Ha 3emne — cT1an
CTpenkomM-paauctom 239-ro reapaencko-
ro KpacHo3HamenHoro Benropoackoro
asuanonka

lMocne pemobunuiaaunw Teopruw
Anekceesnd pewwunn nopabotate B
AprTuke, HO "npobuteca” Tyaa B Te roasl
0Kkazanoce Henerxo Toroa oH pewwn
3apyuntbca nogoepxkon . T KpeHkens
Tor sbicnywan leoprua v Hanucan emy
pekomeHaaur. W eckope MUHBKOB yxe
Okazanca Ha YykoTke. HeTmpe rona pato-
Tan Ha NONSPHBIX CTAHLUWAX.

3arem — JleHuHrpag, ApKTUYECKUIA

WHCTUTYT, rge oceoun HOBYIO paawonpo-

deccuo. 1 BOT OH yxke HavanbHWK 1OoHO-
chepHon crtaHumn Ha 3ewmne PpaHua

HNocwda, B Byxte Tuxoi. Ho ero TaHeT u Ha |

OpYron Nonc nnaHeTtsl, B AHTapKTUAy

Boinepxae O4eHb HENpPOCTOW KOHKYPC |

pagucToe, leoprim Anekceesund nonagaer
B COCTAB y4acTHWKOB MNepson COBETCKOM
aHTapKTH4eCcKon akcneawnuyuu, pabotaer
TeXHUKOM-reodPu3nkom B nocenke Mup-
Hblll. M BMecte © Anekceem Pekadem
(UA3DQ) BeBOAMT B 3PP NEPBYIO COBET-
CKYI0 PaguontobuTensCKyi0 CTaHUWio K3
AnTapkTiab (UATKAE)

MNocne BosBpaweHus B Mockey u He-
Gonsworo otaexa leopruit Anekceesmy
CHOBa ye3xaeTt B ADKTUKY v ewle Ha 14 ner
CTAHOBUTCA DOpTPaAaAMCTOM MNONAPHOM
asuwaumu. lNotom cHoeBa paborta Ha
3emne — g Mockee.

Ho ectpeyn B agupe, leoprun
Anekceesny — paauct Goxbed
MunocTeo! -
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PagunokondepeHuuns
c sakunaxem MKC
Esrenunii KPbIJIOB (RAOCGT), r. Xabaposck

YuTarenn xypHana yxe 3HaKOMbl C ycnexamu xabaposckoro
paauomoburens Esrenns Kpsinosa (RAOCGT) 8 ocBoeHuu YKB auna-
naszonos — 06 aTom 6bin pacckas B anpensCKoM HOMepe XypHana 3a
npowneivi ron. EMy yaanoce npoeecty nepsesie Ha JansHem Boctoke
pagnocea3n ¢ oTpaxeHnem ot JlyHbl, OT cnefos MeTeoposB, a TaKkxe
Cc akunaxem MexXxayHapoaHOW KOCMIMYECKOM CTaHL WM.

B arom Homepe EBrenuii, xoTopbiii ceiiyac Boarnasnser YKB
komurer Xabaposcxkoro peruoHanbHoro orgenexwms Corwo3sa paano-
moburenei Poccuu u KONNeKTUBHYIO paguocraHuywo RZOCWD, pac-
CKa3biBaeT 0 HOBOW BCTpeye ¢ 3kunaxxem MKC e paguonioburens-

ckom agupe.

POWNOrOOHAR MOS CTAThA 3aKaH4yu-

Banace Ha TOm, 4T0 B Xabapoeckom
WHCTUTYTE WHPOKOMMYHUKauM Beina
OoTkpbITa KOonnekTueHas YKB pagwocTtan-
una RZOCWD, npuwobpeten YKE tpaHcu-
sep ICOM, ycTaHoBneHs! aHTeHHb!. Mocne
HAY4YHO-NPaKTUY4eCKoW KOHbEepeHUMn kK
Oxo paguo 7 man 2009 roga. 8o spems
KOTOPOI COCTORNUCE NEPBEIE PAAUOCBA3M
uepes paauonobuTensckme WC3, Geina
nocTaeneHa cCneayowlas uens — B pamkax
MexayHapoaHorn oBpazoBaTtensHon Npo-
rpammel NPOBECTV KONNEKTUBHLIA CEaHc
cBA3M c 3kunaxem MKC, nepevio Ha
Lansrem BocToke pannokoHbepeHumio ¢
akmnaxenm MexayHapogHoi kocmuye-
CKOW CTaHumu.

YuyacTHukM pagvokoHgepeHumy pas-
MECTWUANCb B COCEOHEeN C KONMNEeKTUBHON
pangvocTaHuuein ayaoutopuKn, roe yxe
UMenca NpoexkTop ¢ 6onblMM 3kpaHom. B
HEW YCTaHOBUAKM BTOPOW NPOEKTOP U ewe
OOWH 3kpaH, paccTasunu CEA3HYIO anna-
paTypy, NyneT yNpasneHua NOBOPOTHBIMMK
YCTPOWUCTBAMK aHTEHH W ABa HOyTOyKa
A8 TPaHCASUMK Ha NPOeKTopLl. 3apaHee
Bbina NCAroToBneHa W pacneyataHa BCH
Heobxonuman nonurpaduyeckan npoayk-
ums (Bonewoe HOTO 3kMNaxa, BLIBECKKN HA
BXOAE UHCTUTYTA W HA ayAMTOPUK, A TAKKe
¢dnariepel ysacTHukam Ha namats). Co cTy-
peHTamu Bbinv COCTaBNEHBI BCE BONPOCHI
KOCMOHaeTam. Vix 3apaHee otnpasvnu no
cnyxebHeim KaHanam yepes LieHTtp ynpas-
NeHus noneTamm Ha 6opT, 4Tobbl KOCMOHAaB-
Tbl CMOMIM C HAMK O3HAKOMUTECA W NOAFo-
TOBUTL OTBEThl. OpraHu3aumio paaroKoH-
hepeHumM 1 CornacoBaHne Bcex BONPOCOB
HENOCPeACTEeHHO kypwpoean Banepuwad
Mukkues (RW3WW) — HauaneHuk ueHTpa
KOCMMYeckoi cenam Kypckoro Mocypapct-
BEHHOrO TEXHUYECKOTO YHUBEPCUTeTA.

B HasHaueHHuIl AeHb U Bpems MNepean
HanbHesocTouHas panMokoHdepeHums ¢
akunaxem MKC coctosnacs! Curxans
nobutensckoi paguoctaHum MKC 6einm
O4€Hb FPOMKUMI 1 YETKMMKW. Ha Bonpock!
CTyAeHToB oteevanu Makcum Cypaes m
Oner KoTos, 6opTuHxeHepsl 22-i nonro-
CPOYHON 3kcneauum. Bonpocs Ha Tex-
Huyeckue, BuITOBBIE M MeQUUMHCKUE Te-
Mbi BEIM OTPENeTMPOBAHEI NO BPEMEHW U
C OTBETAMM YNOXUAWCE B TOYHO OTBEOEH-
Hoe spemsa. OTeeTwl BbinM cofepxarens-

Havano csm. Ha 2-# c. o6noxxu

HEIMK 11 MHTEPECHBIMK Ha 0oHOM 3kpaHe
TpaHcnMpoeanace opbuta un Tekywee
nonoxenne MKC ¢ nporparimel "Opfin-
TPOH", Ha APYroM — BUAEOPAN MOMWX
CNYTHUKOBbLIX 3anucen NASA-TV.
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PaguokondepeHuna ¢ MKC 6Geina
BaXHa ANA HAC ewe M NOTOMY, 4TO B Ha-
wem ropone 6uinn u C. MN. Koponee, 1
1O. A. Tarapun. Mmenno B Xabaposcke
npw Bo3spawleHun u3 Nynara 8 1939 roay
Cepres Naenoeuya Belne4ywnu, Korga oH
BbiN CHAT C NOE34a B O4eHb TAXENOM CO-
crosHui. Buawmo, 3naa ob atom, KOpui
Anekceesud M nocagun y Hac Oepeso
(COCHY) B HBbIHELWHEM Napke ero MMeHW.
MoxeT BbiTe, NO3TOMY Y HAC BCE Tak yaaq-
HO NOAY4YUNOChk.

Bynem HaneaTeCA, HTO Hawe AanbHen-
wee COTPYAHWYECTBO C UEHTPOM KOCMW-
vyeckow censau Kypekoro I'TY GyneT nnogo-
TBOPHLIM KM NoneaHeiM. [0 pesynetatam
NpoOBEAeHWs paarokoHdepeHun roTo-
BUTCH NPOEKT 0 co3faHun Xabaposckoro
ueHTpa paavonoGUTENLCKOW KoCMUYe-
CKOW CBA3N.

XoueTcs Belpa3uTe BnaropapHoCcTe 3a
COAEVCTEMNE 8 NPOBEOSHNU MEPONPUATMA
MNukkunesy BanepuaHy Anexceeswyy —
HayYanbHKKY UEHTPa KOCMUHECKOW CBA3N
Kypckl TY., @ununnosy Eerenuiwo Jbeo-
BMYY — [EekaWy 3ag4Horo dgakynetera
XWNK  CubryYTW, Ookysaesy Onery

YKB anrerHsl RZOCWD.

Ha paguokoHdepeHuun npucyTcTeo-
Banu XypHanucTel M KOPPECNOHAEHTHI
Tenekananoe “lepswlit kawan OPT",
“Poccmna-1", "PEH" u "5-it kanan CaHkT-
MNetepbypr”, paauocraHumi "AeTopagumo”
n "Tonoc Poccuu™, a Takxke mMECTHbIx ra-
3eT. HUKTO He oxnaan, B TOM YWChe 1 Mbl
CamK, HackonekO yaayHo BCE Nponaer.
CryneHTe XOTb 1 HE NOKA3LIBANM BUAA, HO
BCE Xe sonHoeanuce. OpgHako, 3anasas
B0NPOCHI, HUKTO He cBueancs! Banepuan
Mukkues (RW3WW), umeowmin 60nbLwoi
ONbIT NPOBEAEHUR Takix paauokoHde-
PEHUMWIA, OTMETWUN rPaMOTHOE ee npose-
Aenue. JiobonbiTHOE coBnageHvwe — ero
nepean CcBA3b C 3kunaxem MKC Toxe
npousowna 28 despans, HO pPOBHO
BOCemb fieT Hasaa — B 2002 roay.

EBreqseBuyy — npegcepatenio pervo-
HaneHOro otaenexus AOCAAD Poccum
Xabaposeckoro kpas, Kyasesy Pewary
HaenetoBuuy — HavansHUKy Xabapoe-
CKOW 06beANHEHHON TEXHUYECKON LUKO-
net NOCAA®, Crasuukomy Esrexuio
Bceeonoposuuy (UAOCA) — npepncepa-
Tento XabapoBCKOro pervoHansHoro oT-
Aenennn Cow3sa pagwonobutenei Poc-
cwn, Yconsuesy Banepuio MNeTpoBuyy —
HauaneHWKy oTgena npecc-cnyx6el
PernoHansHoro otoeneHus JOCAAD
Poccun Xabaposckoro kpas 3a ¢oro-
CHUMKU. W, KOHe4HO, cTyaeHTam, npu-
HABLWWM y4acTue B paguokoHdepeH-
UMW — 33 uX UEeNeycTPemMneHHoCTb u
XenaHve nNOBbIWaTh YpOBEHE CBOEro
obpa3zosaHus. B
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Memopuan "MoGepa-65"

Onga y4actvs 8 MEMODWANE NPUMALLAOTCH
panvonioGutent ecex cTpad mupa. OH npoBo-
awuTcA 8 aga Typa: ¢ 6.00 UTC 5man go 10.00 UTC
8 man — nepebiii Typ: ¢ 12.00 UTC 8 mas no 12.00
UTC 9 man. TopxecTBEHHOE OTKPLITUE MEMO-
puana coctourcs B 10.00 MSK 5 mas yepea pa-
AuocTtadumio RP 1A Ha yactote 7050 kM.

MemopuaneHbie pagvocTadumm Poccum
6yayT ucnoneaosate npeduke RP. YkpavHe —
EO, Kazaxcrana — UP. Benopyccum — EV1-8,
AsepbanpxaHa — 4K1V, Mongoesl — ER9V

Ipynnbl y4aCTHUKOB:

1. Berepansl Benukoit OteyecteeHHon
BOWHbI.

2. Tpyxenvkn Toina (poamewwvecs po 31
nexabps 1931 ropa)

3. KonnekTueHble MemopuanoHbie pa-
OWOCTaHUMK.

4. MHouBuayanbHble MemMopuancHele pa-
ANOCTaHUMM

5. OcTansHbe KONNEKTUBHBIE PAAMOCTaH-
LM,

6. OcTansHbie
ANOCTAHLMK.

7. Pagwonmofutens, vMeliume npaso Ha
KOpOTKMX BONKax paboTaTe TONLKO B Npegenax
awanasona 160 metpos

8. Paguoniooutenu-Habniopatenu.

YuactHukam 1, 2, 3 1 4-11 rpynn 3acuuThI-
BAKOTCH CBA3W ¢ MBON nioBUTENLCKONM panvo-
CTaHUMER MMPAa H23aBUCKMO OT TOrD. K Kakomn
rPYNNe YYacTHMKOB OHa OTHOCKMTCS.

Yyactrukam, exogsuwmm e s, 6, 71 8-10 rpyn-
Nbl, 3aCYUTLIBAIOTCA CBA3M {HabNOaeHns), Npo-
BEAEHHLIE C Y4ACTHUKaMK TONLKO 1, 2, 3 1 4-i
rpynn.

Y4acTHvkam Bcex rpynn CBA3W, NPOBENEH-
Hble B copeeHoBsannax "CQ-M", 3acunTeiBaloTch
B CUOTBETCTBMM C NPOrPammoin memopuana
"Nobena-65".

B 3a4eT npuHMMaloTes pagnocesan (Habnio-
feHua). nposefexHeie Ha Beex KB gmanazoHax
(Brmiovan WARC) scemu BUOamn wanydeHws
(SSB, CW, RTTY u PSK), Brnioqas v CMeLlaHHbie
QS0 (CW 1 SSB Toneko Nepewiit Typ), a BO BTO-
POM Type — TONBKO BMAAMW NEpenay, npeny-
CMOTPEHHBIX YCNOBUAMYI COpPEeBHOBaHWi CO-M

MNOBTOpPHLIE CBA3W 3ACYMTLIBAKOTCS B PAa3HBIX
Typax, a8 BHYTPU KaQ0ro Typa — Ha pasHbix
LMana3oHax 1 PasHbiMu BUOAMU M3NYYEHUA.

Papuoniobutenu-sabnionatenu dukcupyiot
[BYCTOPOHHWE CBA3M, NDOBEAEHHDBIE C YYACTHM-
Kamw Nepebix 4YeTbipex rpynn. MOBTOPHLIE
HabniogeHus no nibomMy U3 ABYX NO3LIBHLIX HA
OfHOM W TOM Xe AuanasoHe BHYTPW Typa He
3ACYNTLIBAIOTCA.

MopseneHe UTOrOB NONHOCTLIO OCYLLECTB-
NAETCA KOMNLIOTEPHLIM CMOCOBOM, NO3TOMY
AnA y4acTHukos rpynn 3, 4, 5, 6, 7, 8- npuce-
naTb OTHETL! TONLKO B 3NEKTPOHHOM Buae. Bee
nony4eHHbIe ByMaxHLIE OTHETEI OT Y4ACTHUKOB
B rpynnax 1 v 2 BBOAATCA B KOMNLIOTER BPYN-
Hy0.

KoHeuHbIn Pe3ynsTaT Ans BCex y4aCTHUKOB
MEMOpUANA ONPEJensieTcs CYMMOW 3a4ETHLIX
CBR3EN, NOATBEPHAEHHLIX MPUCNAHHLIMK OTHE-
Tamu.

Bcem yyacTHukam mMemopwana, npucnas-
KM OTHET (3388KY) W BLINONHMBLUMX YCNOBUS
avnnoma, epyyaerca aunnom “Mobena-65".
Jns nonysexsua aunnomMa Heobxoaumo:

— MEMOPUANbHBIM DAAUOCTAHUMAM NPOo-
secTu He mexee 1000 QSO;

WHOWBKAYANEHLIE pa-

— onepaTtopam KONNEKTHUBHLIX MEMOPW-
anbHbIX paauwoctaHunin — 500 QSO, a mono-
nexHbix — 150 QS0;

— paovoniobuTensm, UMEIOLWWM NPaBo Ha
KOPOTKUX BONHAX PABOTaTh TONLKO B Npeaenax
160-meTpoBoro awana3ona, — 15 QS0O;

— OCTanbHLIM y4acTHukam — 65 QSO
{SWL).

Bereparam Benukon OTEYECTBEHHON BOMHbI
1 TPYKEHWKAM ThiNa BpyYaeTCa AUNNOM HE3aBmn-
CUMO OT 4UCNA NPOBEOEHHBIX MU CBA3EWN.

Auvnnom "Mobena-65" BbinaeTcs GecnnaTtHo
(BLICLINAETCA HA PEFMOHANBHOE OTAENEHWE).

Xenawwwme noNy4nuTe OUNNOM Ha CBOWR
OOMAWHWA A0pPEC O0N¥HL BMECTE C OTYETOM
BLICNATb KBHMTAHLMIO WMNKM KOMMIO NONTOBOrO
nepesofa 06 onnate 3a ero Nepeckinky Ha
cymmy: ana paguoniobuteneit Poccum — B0 pyG.
W 3KBWBANEHT 4 gonnapa (Ha AeHb onnatel) —
Ana paguoniobureneit wa ctpan CHI v pansHe-
ro 3apybexen

HeonnayeHHble 33 nNepecbinky OUNAOMBI
BynyT BeICnaHbl B 34pEC HAUMOHANBHLIX 1AW
pervoHansHeix QSL-61opo.

Anpec Ans OTNpaBku BNEKTPOHHEX OTHE-
T08 — pobeda@srr.ru

Anpec ans otnpasky GyMaxHLIx OTHETOB 1
onnata gunnomoe “Mobepa-65": 188655,
Nenvnrpaackas obnacte, r Cepronoso,
ab. aw,. 13, Cokonosey . A.

MocrenHuit CPoK OTNPAEKK OT4eTa (No NoY-
TosoMy wremnento) 15 uons 2010 ropa.

LononHWTENLHYID MHGOPMAUMID O MEMO-
puane "Mobena” MOXHO NONYYUTE HA “KPYIbIX
cronax” OprkoMuTeTa pagro3kcneavuiii no
cpepar B 22.00 MSK wa yactote 3630 «ly

CopesHoBaxua CQ-M

371 COpeBHOBaHMA HauMHaoTcs B 12 00 UTC
8 mas v 3akanumneaTca B 11.56 UTC 9 man K
YYACTUIO B HUX NPUIIaluaioTca paguoniobure-
M Bcex cTpad mupa. Oxm ByayT npoxoamnTe
CW 1 SSB Ha niobuTensckux aranasonax 10—
160 metpos (kpome WARC awanaaonos). Mo-
BTOPHBIE PAAMOCBA3K DA3PELIEHE! HA Pa3niy-
HBIX Qrana3oHax nubo Ha OfHOM AManaloHe
pasnMyHLIMKU Bugami paBoTe:.

Ipynnel copeenyrowmsca: SO SB CW SO SB
SSB, SO SB MIX, SOAE CW, SOAE SSB. SOAB
MIX, SOAB QRP, SOAB CW LP. SOAB SSB LP.
SOAB MIX LP, MOST (CW un SSB), SWL (CW u
SSB). VETERAN, SPECIAL, SPECIAL MOST (CW/
1 SSB), SPECIAL SOAB (CW u SSB). Mpynnui
SPECIAL — memopuansHele pagvoCTaHLMU
"Nobena-65"

[Ans paavocTaHumi, BLICTYNAOWWX B Frpyn-
ne MOST u noarpynne SPECIAL MOST, gen-
cteyeT " 10-MuHYTHOE NPaBMNO” ChieHbl Avana-
3ona Havano pabothi Ha HOBOM AManascHe
onpenenseTcs no BPEMEHI NPOBEEHU Nep-
BOW CBA3W C KOPPECNOHAEHTOM Ha AAHHOM
[ManasoHe.

B noboin MOMEHT Bpemewlt paguocTaH-
LUMS MOXET 13nyyaTe B 3Mp TONBKO OOWH
curHan. Mckniouenne: nsa OAHOBPEMEHHBIX
CurHana, Ha pasHeiXx OUanasoHax, MoryT
M3Ny4aTbCA B CMyyae. ecnu Ha BTOPOM (HO
TONbKO H3 OAHOM) OMana3oHe NPOBOARTCS
PAaUOCBA3N, OAIOWME HOBLIE MHOXWUTENM.
AnanazoH AR B3ATMA HOBLIX MHOXWTENEN
MOXET MEHATLCA He paHee yem yepea 10 mu-
HYT NOCNE NPOBEAEHUA HA AAHHOM AManaso-
He Nepeoin cesan. CBA3M, He OaWmMe HOBOro
MHOXWTENA U NPOBEAEHHLIE HA APYrOM Aua-
na3oHe "no owwbke”, cnegyer Takxe ykasath
B oT4eTe. OHW He 3aCYMTLIBAIOTCA, HO U He
wrpadyoTca. 3Tn cBA3u ByayT 3acuUTaHBI
KODPECMNOHAEHTaM.

KOHTPONbHLIM HOMEP COCTOMT W3 OLEHKM
cneiwmumoctu (RS, RST) 1 nopagkoBoro Home-
pa ceaau, HaymHasa ¢ 001, Hanpumep, 59 001
v 599 001,

Ona poCCUMICKWMX YyHaCTHUKOB 3a paguo-
CBA3b C POCCUMCKOW PAaMOCTaHUMENR, pacno-
NOXEHHOW B TOM Xe (efepansHOM OKpyre,
HaYMCNSETCA 1 04KO; 33 PAOMOCBA3L C POCCUIA-
CKOW paauoCcTaHsumert. pacnonoXeHHon B apy-
rom defepansHom okpyre, — 2 Quka; 3a pa-
[MOCBA3L C 3apyOeXHBIMU PAAMOCTAHLIMAMU,
pacnonoxeHHsIM1 B EBpone n Asun, — 2 ouka,
3a paguocensb ¢ 3apyGexHbiMu pafuocTaH-
UMAMK, pPACNONOXEHHBIMK B  ABCTpanum,
CesepHowt 1 KOxHOM Amepuke, AHTapkTuae W
Adpuke, — 3 ouka Cesav ¢ nobon "/MM”
CTaHUWEN OLUEHWBAKDTCH B 3 04Ka U HE ABNSIOT-
€A MHOXMUTENEM.

Ona 3apybexHeblx y4aCTHUKOB 3a paguo-
cen3b ¢ Poccuickon Qepepauven gng pa-
AWoCTaHuuK, pacnonoxedHon 8 Espone mnu
A3uun, HasmucnReTca 2 0uka; 3a paguoces3b ¢
Poccuiickoin  Pepepaunen ans  paavo-
CTaHuWK, pacnonoxexnHon e Aectpanum, Ce-
BepHOi 1 HOxHOI Avepuke, AHTaprTuae u Ad-
puKe, — 3 04ka; 33 PAAMOCBA3L CO CBOEN CTpa-
HOM NO CNMCKY CTpaH amnnoma "P-150-C" —
1 04x0; 33 PaOMOCEN3kL C OPYron CTpaHow no
cnucky cTpad aunnoma “P-150-C" wa ceoem
KOHTUHEHTE (33 wCknmiYeHvien Poccunckon
Depepauvit) — 2 o4Ka; 33 PAAWOCENA3L C ApY-
FAM KOHTHMHEHTOM NO CNWUCKY CTRad aunnoma
"P-150-C" (2a ucknouernem Poccuinckomn
®degepauvm) — 3 oyka. Ceaaun ¢ nicbon
“/MM" cTaHumen oueHHBaAKTCS B 3 04Ka 1 He
ABNAKOTCH MHOXUTENSM.

Cnucok dheaepansHeix OKpYros

JanbreBoCTouHbI epepansHLIn okpyr:
ROC,D,FILJ K L QX Z

MNpueonmxckuii depepansruiit okpyr: R3T:
R4C FH LNPSUWYRIFS W

Cesepo-3anagruiit degepansHbil Okpyr:
R1A C N O PQTWZ R2F RIX

Cubupckuit degepantHelin okpyr: RE V. T;
ROH M O,UYZ ROABHOSUWY

Ypaneckuia pepepaneHent okpyr: RS A, C,
J L KAQ.

UenTpaneHbiit henepansHein okpyr: R3 A, D,
EGILJLMNPQRSUVWXYZ

HOsHei henepantHeiii okpyr: R4A: RE A, |.
L.UY

CeBepo-haekaackvin epepansHbiin OKpyr:
R6E H JPQ WX

PanvoHabniopateny OomkHel NpuHATe 0ba
MO3LIBHLIX 1 OOWH KOHTPONBHEIM HOMED (0OHO
04K0) 1N 002 NO3bIBHLIX 1 0Da KOHTPONBHBIX
HOMepa (Tpw ouka) 3a Habnwpexue onHOM w
TON XK€ PaauoCTaHUMK Ha KEKAOM AVanasgHe
O4KM PA3PeLUaeTcs HaYUCNATb TONLKO OfMH
pas3.
OaWH 1 TOT e NO3bIBHON (B 0AHOCTOPOH-
Hem Habmogerwu, Ge3 Hauvcnewws 3a Hero
04KOB) MOXET BCTPEYATLCA B OTHETE HA Kax,Q0M
Awana3oHe He Bonee 10 pas.

Kaxnas crpada no CNMCKy CTpaHd avnnoma
"P-150-C" Ha kaxaom awanas’oHe Oaer oavd
MHOXuTeNs. Ceasu ¢ “/MM” cTaHumein wHe
ABNAITCH MHOXWTEnem. PaguoHabmoparteni
MHOXUTENEN HE UMEIOT.

Peaynbtat BLIMUCNRETCH Kak NPOU3BEEHIe
CyMMBI Q4KOB NO BCEM OMANasoHam v CyMMbl
MHOXMTENEW NO BCEM AmanasoHam. Mobeau-
TENV ONPEAENsaTCa BO BCEX rpynnax B MMPO-
BOM 3a4€TE W PA3AENLHO MO KOHTUHEHTaM

AOpEC ANA BLICBINKWY OTYETOB NO 3N1EKTPOH-
HOW noyTe — cgm@srr.ru , ans BymaxHbix
otyeTos — 660049. KpacHoapck — 49, a6, awy.
25464. Ux Hano eeicnate He noagree 10 vions
2010~ I
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"PAONO" — O CBA3U

Ha aToM xe TpaHchopmaTope pacno-
noxeHa obmoTKa BeINPAMUTENR M-
Tanua ctabunuaatopa HanpaAXeHWA 3K-
paHHoi ceTkn. OH BbINONHEH HA OMOAAx
VD45—VD52, 3aWyHTUPOBAHHEIX Pe3u-
cropamn R35—R42. DuneTPYIOWMA KOH-
[EHCATopP COCTaBfIEH W3 TPEeX BKIOYEH-
HbIX NOCNEeaoBaTensHO KOHAEHCAaTopoB
C77—C79, 3awyHTUPOBAHHLIX PE3WUCTO-
pamu R43—R45. Cxema camoro crabunu-
3aropa npuveeneHa Ha puc. 3. 31o cTabu-

6unuzaTop. Mpubop PA4 koHTpOnupyeT
TOK 3KPaHHbIX CETOK.

B akTuBHBI pexMM ycunuTens nepe-
BOOAT C Nomouwekto Gnoka ynpaeneHus
(puc. 4), koTOpLIA 3303eT NPaBWUbHLIA
nopsaok BknoyeHusa pene. Mpu 3ambika-
HWK koHTakTOB SBZ2 (310 MOxeT BuiTh
nenane UNKU TaHreHdTa) TpaHsncTop 2VT1
33KPLIBAETCA, HanNpAXEHWe Ha ero Kon-
NEKTOPE BO3pacTaeT W OTKPbIBAKTCA
TpaHaucTopel 2VT2 n 2VT3. MNepebim OT-

ycunutens 0o cpabaTtubieaHns aHTEHHOro
pene K2 nNpuM HENOAKNOHEHHOW aHTEHHE.
Mepexon Ha nepepaqy WHOWUWPYETCH
ceetoomopom 2HL1 Gnoka ynpaeneduvs.
Korpa ycunurents HaxoguMTCcs B NacCUEHOM
pexume (kak nokasaHo Ha puc. 1) pzne
K1 1 K2 noaknioqaioT uens 06xopna.

Ha cnyyait o4eHk ®*apkoro neTta 8 ycu-
NUTENE YCTAHOBNEHBI BEHTUNATOPL M1 1
M2, KOTOpLIE YNPABNAOTCA TEPMOPEryna-
TOPOM (pMC. 5), CxemMa KOTOPOro 3anMmcT-
eoeana y DL2KQ. Jatumkom Temneparypsl
cnyxuT TpansucTop 3VT2.

Ycunutene cobpaH B Kkopnyce pasme-
pamun 468«400x277 mm. Kopnyc pasbut
Ha 4YeTbipe OTAENbHbIX JKPAHWMPOBAHHbIX
otcexa (¢poTo Ha puc. 6 1 puc. 7). Nlamnsl
pasmMelleHsl B OTAENBHOM OTCEKE, 4TO
NOBLILLAET YCTOWYMBOCTE PaboTe younu-
Tens 8 UENOM, YNyHLIAEeT TemnepaTypHblia
pexum B OTceke konebartensHon cucTe-

Mbl, MOBLIWAR HALEKHOCTL €e AeTanew
+7508 _ 1VT1 KTB46A 1R7 4,5 von . voi +PAQ U3-32 OTCYTCTBMA AONOAHUTENBHOTO WX
i Pt - Harpesa. [HO OTCEka NepGOPUPOBAHO
1R1 Wﬂ72§ D0 1vD012 \"/ +5995 OTBEPCTUAMU OUAMETPOM 8 Mra. B HIX-
510 WDt -1voy (cmab) e v epxHei kpbiwkax kOpNyca no raba-
~ T VD8 KCE504 puUTam NamnoBoro OTCEKa Takxe npo-
1R5 47 s 156 1vD5- 163 CBEPNEeHbl OTBEPCTUA OMAMETPOM 8 MM,
1R2 8.2 220 wog iﬁqofg?ro 6600 370 NAeT BO3MOXHOCTE OXNAXKAATH Nam-
he it ! 1VDI1-1V013 Mbl 33 CHET ECTECTBEHHOM KOHBEKLMN BO3-
E Ayxa. BeicoTa HOXEK kopnyca ycunutens
1R3 H $1VB? fVTZ ZSWBW 1R6 1R9 &7 [OMXKHA BuiTe He meHee 20 mm, 4TOGbI
160k KT8I15T  L3FRzo7Cl120k L120K | 4100 0BECne-Tb CBOBOAHLIN AOCTYN BOSAYXA K
101 4700 HUWXHEI KPBILLKE ANA EeCTeCTBeHHOro
JR!{ 0 01 MK —1V015 1R10 1811 oxnaxgeHus namn. Yaen ynpaeneHwsa, uc-
ygg,,; o4 Drro07 1201 G120k TOYHUKM nuTanua U cTabunu3aTopsl
ks CMOHTMPOBAHbI HA NEYaTHbIX NnarTax.
Puc. 3 Bce NoCTOAHHLIE PE3UCTOPLI B YCUAK-
Tene — MNT Beieoge! peavcrtopoe MNT-2,
2R5 1,5 K 2vp3 1N4007 2vDy IN4007 ZR11 47K +27 8B
' 1 T 1 — =
204 A _|_ K9l \ J_ A
24l 15K K ==2¢6 x == 206 ()
YRl gy | 0,01mK oo Y,
SBZ2 ZR2 680 bl Jf*U
Jfedany” VT3 L
KT8Z294A
2ct
7,01 MK H
202 —1
20% 0,01 MK =1
0.01mK H ZRE 15K
Puc. 4
NU33TOP NOCNeaoBaTenbHOro TUNa, 4To SAS JIAT KPI4Z2EHS8 M2
[ONYCTUMO, Tak kak namnel MK-71 — nexd-  +15 8 113 JC5 0,033mK S
TOAL W Y HUX OTCYTCTBYET AMHATPOHHLIA o~ *ST oy _Ti ‘\ i —y {01
addekt. Peanctop 1R1 3awmuiaer Tpau- FRI*27K 2| J +
auctop 1VT1, orpannumneas 6pocok Toka Jc1 4TMKx258 il AL JVIZ KT315r
Yepes Hero Npw BKIYEHUM CTABUNM3a- 47MKX
TOpa W B HEWTATHLIX CUTyauusx. Ha X258 302

TpaHaucTtope 1VT2 cobpaH orpaHuun-
Tens noTpebnaemoro Toka, uens AMOO0B
1VD11—1VD13 3awuwaer maﬁnnmaawp
OT BbIXOAAa W3 CTPOs npu “npoctpenax”
namn. TpaH3ucTopbl 3aLUMLLIEHbI QUOOAMMK
1VD5—1VD10 or npesbileHna Hanpaxe-
Hua 3muTTep—6asa, pesvctopel 1RE—
1R11 NoBLIWAKT YCTOMYMBOCTL CTabunu-
3artopa, auoael 1VD14, 1VD15 3awmwaot
cTabunu3aTop OT BbIXOQa M3 CTPOR NpW
npoboe BeINPAMUTENNA, NUTAKWEro cra-

Oxonyanwe.
Hauano cm. 8 "Paguc”, 2010, Ne 3

L 0,033 MK ."i

Puc.5

kpoetcs 2VT2, B uenw KonnexTopa KoTto-
poro eknmoyeHsl pene K1 u K2. Tpan-
aucTop 2VT3 oTkpoeTca nocne cpabatel-
BaHua pene K1 u K2 c aanepxkoir, onpe-
pensemon uenesto 2R8,2C7, M BKNOYMT
pene K19. Tem cameiMm ucknioyaeTcs Boa-
MOXHOCTE NOABNEHWS CUrHANA Ha BLIXOAE

32200 i
V1 1 303 FE L
KT315r

T 0033mK

JCc7

G,I»m—'——

0,033mMr

YCTGHOBMEHHbLIX B MCTOYHUKAX NUTAHMS
He CNefyeT ykopaymeaThb, Tak Kak OHW Chy-
XAT AONONHUTENBHBIMK TENNOOTBOLAMM,
Mpu MOHTaxe ux cneayet oTdopMoBaThL
‘o mecTy”. Peanctop R11 coctaenen us
20-TH BKNIOYEHHBIX napanneano peau-
ctopos MJ1T-2 6,2 kOm.



JaHHbie BXOAHBIX KOHTY-
pPOB NpUBeaerHs B Tabn. 1.
Katywkw ananasoHos 14—
28 My HamoTaHel noce-
pebpeHHBIM NPOBOAOM, C
warom, Ha pebpucTeix dap-
¢dopoewix  kapkacax Ka-
Tywkn Avanasonoe 1,8—
10 My HamoTaHel BUTOK K
BuUTKY npoeopom M3B-2 Ha
rnapkux kapkacax. Harpy-
HMeHHas nobpoTHOCTE BXOAO-
HbIX KOHTYPOB — 5.

BxogHee KOHTYPH W pe-
3ucTtop R11 cMOHTMPOBaH!
B 3KpaHMpOBaHHOW kKopobke
pazmepamin 170> 150=45 mm,
YCTaHOBNEHHOW Ha HYeTbipex
U30NUPYIOWMX CTOWMKAX Bbl-
coton 10 mm noa waccw
OKONO NamnoBbIX NaHeneun.
OcrosaHwe kopobku — nna-
CTVHa W3 OOHOCTOPOHHE
GONLrMPOBaHHOrO CTEKNOo-
TEeKCTONUTa, a8 CTEeHKW W
KPbILWKa CAenaHel M3 NUCTOo-
BOW  NaTyHW  TONWWMHOW
0,5 rm. C 0Bwmm npoeooom
kopobka coeguHeHa yepes
ONNeTKW KOAKCWanbHblX Ka-
Benew, coeguHALWMX BXOA
Bnoka M-KoOHTYPOB C KOHTaK-
Tamu pene K1 1 ero seixon c
YNPABNKKWAMKW  CETKaMKN
namn. Takxe kopoGka co-
eaMHeHa KOPOTKOW 3emna-
HOM WKMHOW B OQHOW TOYKE C
3EMNGHON WWHOW, NPONo-
KEHHOW PROOM C NamMMOBbI-
MK NaHENAMMI.

KorpeHcaTopsl BXOOHLIX
KOHTYPOB COCTaBNEHbl U3 Na-
PannNenbHO BKNIOYEHHBIX KOH-
neHcatopos KT-2, 6nokupo-
Bo4Hble C1—C10 — w3 na-
PaNfenbHO BKIKOHEHHBIX KOH-
peHcatopoe KCO emkocToio
6800 n®. Bce okcuaHsbie
KoHpeHcatope — K50-35 L
N1 aHanorMYHeie MMNopPT-
Hble. KOHaeHcaTopel BIXoa-
Horo M-koHTypa: C39, C42 —
K15-1, 7 kBap, 3.5«B; C36,

Tabnuua 1
C11—C29 C12—C30 namer, HameT uHa
[vanaioH | (HedeTHeie), LL_I.LQ' (4yeTHBIE), Sutng 'Eapxaca'? rf‘poaog: HE::OTKM,

n®) il ng Banron MM MM MM
18 2166 B.25 1053 27 18 0.75 24
35 1143 436 556 16,5 18 0.75 14
7 584 2,22 284 10 18 0.8 9
10 406 1,55 198 85 18 1 9
14 290 1.11 141 7 17 1 15
18 228 087 111 B85 17 1 17
21 194 0,74 94 7.5 17 1.2 15
24 165 0,63 80 78 17 1.2 14
28 143 0,54 69 6 17 1,2 12

C38, C40, C41 — KBW-3 va 10 kB; C44 —
K15Y-1 Ha 14 kBap, 3 kB; C43 — K15Y¥-1,
35 kBap, 6 kB (He meHbwe!) vnn K15Y-1,
50 kBap, 10 xB. MNocTosHHbIE KOHOEHCATO-
pbl B OCTaNLHbIX Uenax — CM u KTN-2
Konpercatop C43 MOXHO cOCTaBUTL U3
yeTelpex koHaeHcatopos KBW-3 4700 nd
5 kB, BknioyeHHbIX NapannensHo, B atom
cny4ae oH 6yNeT HUCTO pasgenmTentHeim
B nwo6om n3 eapuantoe C43 yctaHosneH
Ha CTEKNOTEKCTONWTOBOW NNacTUHE, KO-

TOpan. B CBOK OYepedb, 3aKkpenneHa Ha
KepamMU4eCKux CTOMKAX.

Konpexcatop C37 — KNE ot paguo-
cTaHumm P-836 c 3a30pom mMexay nnactu-
Hamn 2,2 mMm; C45 - YeTbipexcekumoHHbIR
KMNE c 3a3opom mexay nnactuHamu
0,5 Mm, OT cTaporo reHepaTopa.

Opoccenu L10, L11 — 3 BuTka c warom
2 mm npoeopa MN3B-2 1 Ha onpaske ama-
meTpom 10 mm. Katywka L12 — Beckap-
KacHas, HamoTaHa BOCBMWUMWNIMMET-

poBOWN nocepebpexHHon
menHown Tpybkoin, anameTp
HamoTkm — 60 mm, oouvHa
HamoTkm — 45 mm, 4ncno
BuTkoe — 3. Katywka L13 —
beckapkacHas, HamoTaHa
OTNONMPOBAHHOW WeCTH-
MUNNUMETPOBOW MEeaHon
TpyOKOW, anameTp — 45 mm,
4yucno ewuTkoB — 5.5,
OAUHE HAMOTKM — 70 Mm.
Lna 3aWnTel OT OKMCNEHUA
ee MNOBEpPXHOCTE NOKpbiTa
kneem bAP-6

Hpoccenwn L15, L16 Ha-
MOTaHel npoeoaom MN3B-2
0,5 Ha $TOPONNACTOBbLIX
Kapkacax AUameTpom
19 mm. Yucno sutkos — 50,
ONMHE HAMOTKKM — 29 mm.
HApoccens L17 HamoTaH Ha
onpaske gnametpom 10 mm
W COOAEp#UT 4 BUTKA NPOBO-
na NaB-2 0,8, opnwHa Ha-
MOTKM — 20 M.

Karywen L18, L19 ceTe-
BOro ¢GuUALTPa HamoTaHbl
npoeopgom LUBBMN B oawvH
Cnow Ao 3anonHeHws kap-
kaca Ha GeppuToBOM
cTEpXHE AuamMeTpom 9 mm
(OT MardHuTHOM aHTeHHb
paguonpuemHuka) Crep-
HEHb npeasapuTensHo
OBEPHYT YETBIPLMA CNOAMK
nakoTkanw HamoTka npo-
W3BOOWTCR 00 CEPEOWHLI
CTEPHHA no Hacosow
CTPENKE, 3aTemM NPOBoA 3a-
KpennamT ¢  NOMOLWBID
XNONYaTOBYMaXHON NEeHTHI
wupuHoin 3...5 MM, nocne
yero nposog nepernbaioT v
HaMOTKa BEOETCHA NpPOTUE
Yacoeow cTpenku B atom
crny4ae oTCyTCTBYET uame-
HEHWE WHOYKTWBHOCTW Ka-
Tywek L18 v L19 npu uame-
HEHWW TOKA, NOTPetnAemMo-
rO YCUAWTENEM MOLHOCTH,
KPOME TOro, peppuToBsblin
MarHMTONPOBOL HWKOrOa
HE BOWOET B HACLIWEHWE.
Ha nepebiii B3rnag KAXeTCH, 4TO MarHuT-
HblE NOTOkKM 06Gerx MONOBMHOK HaMOTKW
[OMKHBI E32MMHO KOMMNEHCUPOBAaTL ApYyr
npyra. B nencTenTenbHOCTW Xe 3Toro He
NPOMCX0AMT K13-32 PasnUyne MHAOYKTWB-
HOM W eMKOCTHOW CBRA3W Mexny OTaenb-
HbIMUW BUTKAMK KaTylwek dunsTpa. Muayk-
TMBHOCTE KaTywek L18 n L19 ocraerca
aocratosHon ans 3d¢exTusHon paboTol
ceteeoro punetpa. MNpu atom nomexm ot
AaHHOro YCWIUTENns MOLWHOCTU B CETW
NONHOCTBLIO OTCYTCTBYIOT

MNpubGope! PA1, PA2 — M4200, c Tokom
NONHOro oTKNOHEHWA 1 MA, PA3 — M4200.
C TOKOM NONHOro OTkNoHeHws 1 A PA4 —
M4200 ¢ TOKOM MONHOrO OTKNOHEHWA
100 mA.

Pene K1 — P3H33 (uMcnonHeHue
P®4510022); K2 n K3 — TKE 53NA41 Ha
pabouee Hanprxenwne 27 B (R...=150 Om,
l.pas=100 mA). Pene K4—K7 — B1B-1B Ha
pabouee HanpaxeHne 27 B (R.;,=255 Om,
l..as=78 MA), npuyem K4 n K5 cocrasnensl
13 [BYX NapannenbHO BKMOYEHHLIX pene
B1B-1B. Pene K8, K9, K19 — P3C9 (uc-
nonHeHve PC4.529.029-00); K10—K18 —
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"PAOUNO" — O CBA3U

P3C-47 (ucnonHenne P®4.500.407-00).
Pene 6noka nutanua K20, K21 — PM21-
¥Xn4, 2208, 50 lu.

Tpancdopmatop T1 — nepepenaHHbliA
TenesmnanoHHbin TC-200. K kaxgoin nono-
BMHE ero ceTesoin obmoTky nobasneHo no
306 euTkoe nposopa MN3B-2 0,8, 31o
3HAYUTENBHO YMEHBLWWMNO TOK XONOCTOro
X0[a@ W Harpee MarHMTONpOBOAa TpaMc-
dopmatopa. BropuyHble 06MOTkM TpaHe-
¢dopmaTopa HaMOTaHbl 3aHOBO U COOEP-
*aT CneayoLee YCcno BUTKOB:

Il — 170+170, nporopa N3B-2- 0,315:

N —27+27, N3B-2 1,18,

IV uV — 33+33, N3B-2 1,25;

VI — 70+70, N3B-2 0,315.

Tpancdopmatop T2 BLINONHEH HA Mar-
HuTonpoeoge LWJ140x80x80 mm. Ero ce-
resas obmoTka (1) copepxut 200 BuTKOB
npoeoga N3IB-2 1,8. Obmotku II—VII co-
nepxart no 220 suTkos nposopa NIB-20,4.
O6motka VIl — 484 suTka nposoga N2B-2
0,63. Mexay NEpBUNHON W BTOPWUHHOR
o6moTkamMu TpaHcdhopmatopa T2 npono-
XEH 3NEeKTPOCTATMYECKWI 3KpaH — He
3aMKHYTBIR BUTOK W3 MenHown donbry,
COEAMHEHHBIA OOQHWM CBOMM KOHLUOM C
obum NpoBCAOM.

Nepexnoyatens SA1 — MK 11N1H.
Beikniouatenu SA3 u SA4 B Bnoke nuta-
HWUA — KNaBULLHLIE C NOACBETKOW, Ha 8 A
(SA3 — kpacHoro useTa, SA — 3eneHoro).
Khonka SB1 — KM. Bee Tymbnepst — MT1.
Ceetonuop 2HL1 B cxeme ynpasneHms —
WMMOPTHLIA, KPACHOro UBETa, AMaMETDOM
10 mm.

Bentunatopsl M1, M2 — ot kOMNLIOTER-
Horo Bnoka nutanua (U,=12 B, P=3 Br).
OHu 3aKkpenneHsbl Ha 3aaHen NaHenu Kop-
nyca v cayxar ana oxnaxaeHua peranen
EBICOKO4YACTOTHOW HacTu YCUNWUTENA M
6noka nutaHua. Tpanauctop 2VT1 cTabu-
nm3aropa HanpsxeHua (cuM. puc. 3) ycTa-
HOBNEH Ha W30NMPOBAHHOM OT KOpnyca
TennooTeope pazmepamun 120x60x30 mm
W PacnonoXeH B ero HwxXHen 4actu. Peb-
pa TeENnootTeoaa 06A3aTeNeHO OONXHbI
pacnonaraTbCA BEPTUKANbHO, MHA4e pes3-
KO YXYOWWTCH OXNaxaeHne.

Ha 3apHei nasenu kopnyca, okono aH-
TEHHOMO Pa3abema, yCTaHOBNEHA MOLWHaA
KNemMmMa 3asemneHnsa. AHTEHHBIA pasdbem,
Knemma 3asemneHus, aetany M-koHTypa,
610KMPOBOYHLIE KOHOEHCATOPL  Lenu
aHOOHOro NUTaHWe, BNOKUPOBOYHBIE KOH-
OEHCATOPLI LENEW IKPAHWPYHOLMX CETOK,
katoga (koTopbiit BxoomuT 8 M-KOHTYP ©”
ABAAETCA TOYKOW HYNEeBOro BbLICOKOYAC-
TOTHOMO nNOTeHUWana) coeauHeHbl Mexay
co6oi Nonocamu (LUKMHAMK) M3 NMCTOBOI
NaTyHu WpuHoi 25 mm. Mo wuxe, coeam-
HAIDLWEN mexay coboil NepemMeHHbIe KOH-
Aexcatopsl 8 M-koHTYpe, TeveT Gonbluoi
KOHTYDHBIR TOK, NO3TOMY K 3TOMY Y4acTKy
WWHbI HE OOMNXHBI NOAKNIONATECS Apyrue
netanu. Mnatel ynpasneHus u ctabunusa-
TOPOB HaNPAXeHWs COEOMHAKTCH C KOp-
NyCOM YCUNUTENs TONLKO B OOHOWM TONKE,
yTobbl B Cyyae "npoctpena” namnel 3Tk
Y3kl HE BbILWNY U3 CTPOS.

Kakux-nnu6o ocobeHHocTelr Hanaxuea-
HWE YCUNUTENRA He uMeeT. YTobul Npu nep-
BOM BKIHOYEHWM NaMNbl He "npocTpenuni™
W He BLIWAKW U3 CTPORA, UX Heobxoammo
npeneapuvTensHO NOTPEHnpOoBaTe M "no-
XECTUTL". 3TO pasHbie NPOUECCH, XOTA
yacto oba MayT OAHOBPEMEHHO. TpeHu-
POBKa — 3TO BOCCTAHOBNEHWE IMUCCUOH-
HOI cnocoBHOCTM KaToaa, Koraa Ha namny

noaaeTca HanpaRxXeHue Hakana xoTa bul Ha
10...12 4. A "xecT4eHue” namnsl 3aKnio-
4aeTcA B MNOBLILEHWN €€ 3NEKTPUYECKON
NPOYHOCTK, KOrQa NpW ee Nporpeee rassl,
npocoYvBLIMECs BHYTPL Bannowa, norno-
WialTcA rasonornoTUTENeM (reTrTepom).
[na aTOro BCE CETKM Namn 3amblkaemM Ha
Kopnyc., NOQAeM HanpsxeHwe Hakana v
BLIOEPXWBAEM B TAKOM PEXMME HE MEHEE
12 4. 3atem BKIKOYaEM TpaHCchopMaTop
T2 yepe3s pessTmamnepHeit naboparop-
Hblll asToTpaHcdopmMaTop, nogasas Ha
ero nepeuuHyl0 0BMOTKY nepemMeHHoe
Hanpsaxenve nopaaka 45 B. Ha skpaxHoie
CeTkiM namn npeaBapuMTentHO nogaem
HaNPsXeHWe C BbIXOAA BLINPAMWTENS,
nuTalowero crabunulaTop HanpaxXeHus
akpaHHoit cetkn. CtabununsaTtop spemen-
HO OTKJIIOYAEM.

Heobxogumo Npy NOHMXEHHOM aHoA-
HOM W 3KPaHHOM HanpaXeHWsx Xopowo
NpPOrpeTs Aamny, 4Tobkl Ha aHoOe pacceun-
Banack MoWwHOCTe nopsaka 90...100 Br.
YBenuuuean HanpsxeHWe Ha NepByu4HON
obmoTke TpaHchopmartopa T2, nosoavm
aHoAreli Tok 0o 400 mA, npu 3Tom aHog-
HOE HanpsaXeHWe HaxoauTCA B panoHe
500 B, mMOWHOCTb, paccewsaemas Ha
aHoge kaxnoW w3 Aamn, cocTasBuT
0,2 Ax500 B =100 BT. Brioepxuveaem 2...3 y,
O2EemM namnam MnonHOCTBIO OCTLITE W MO-
ETOpPAEM UMkn "xectyeHms”. Ha atom
noaroToBky namn k paboTe MOXHO CHu-
TaTb 3akoH4YeHHoR Y namn MK-71 sakyym
Herny6oKMi, paccTosHWA MEX Ay 3NeKTpo-
Aamu Bonelive, NO3TOMy TakoW NoAro-
TOBKW BMOMHE NOCTATOHHO.

MNpoeepsem NpaBWNBHOCTE MOHTaXa
ycunutensa u ybexnaemca B OTCYTCTBUK
KOPOTKWX 3aMblkaHkii, 0CODEHHD B BLICO-
KOBONLTHOM ewinpamutene. OTkmoyaem
ana 6esonacHocTk TpaHcdopmatop T2.
MNpoeeprem nNPaBMNLHOCTE WM O4Yepep-
HOCTE cpabatelBaHKA pene 8 yane ynpae-
nenun. Nocne yero nopbopkoin ctabunur-
poHoe 1VD1—1VD4 Heobxoomumo BeicTa-
BUTL HanprxeHwe +600 B Ha Boixoge cTa-
bunu3aTopa NUTAHWA BKPAHHOW CEeTKW.
Mpu npeBbiwerun NoTpebnaemoro Toka
cebiwe 180 mMA HanpaxeHwe Ha Buixoge
ctabunmuaaropa pesko nagaer, Yemy cno-
coOCTBYET Kackan Ha TpanaucTope 1VT2,
3aKpLIBAIOWWIA TpaHaucTop 1VT1.

3atem nopbopkoit cTabunuTpoHoB
VD2—VDE (cMm. puc. 1) ycTaHasnueaem
TOK NOKOS ABYX namn, pasHsin 145 mA. Ha
nNepBeIin B3rNAN, KaXeTCH, 4TO NpU Takom
TOKE Ha aHogax namn pacceveaercs
CcnvwKom Gonblwas MoWwHOCTs. Ho namnel
MK-71 cpoenarbl ¢ GonbluMM 3anacom, u
peanbHo AO0MNyCTMMas MOLWHOCTb, KOTO-
PYIO MOXET paccesTs aHon OAHOR namnet,
cocrtaenser He mewee 200 Bt

MNpoeepsem ycunuTens Ha OTCyTCTBUE
camoeo3byxaeHus. Tak kak NpUMeHeHsb!
namnel C NUHEMHOR XapaxkTEePUCTUKOR,
VMEIOWME MNOCTOSHHYI0 U Hebonbluyio
KPYTU3HY, AOCTaTOYHO HWM3KOYACTOTHLIE,
TO NPOBEPKY Ha camoso36yxaeHwe po-
CTaTOMHO MPOU3BECTM NPU TOKE MNOKON.
Ona atoro Ha kaxpom Avanasoxe npu
TPEX NONOXEHWAX aHTEHHOro KOHAEHCa-
TOpa NPOW3BOAWM MNNABHOE W3MEHeHue
EMKOCTW aHOAHOr0o KOHAEHWCATOpa, OT
MaKCUMaNbHOI EMKOCTH K MUHUMAaNLHOM .
Bo Bpemsa 3T0ro npouecca BHUMAaTENbHO
Habniopaem 3a uamepuTenem Toka aHoaa
W WMHOWKATOPOM BLICOKOYACTOTHOrO Ha-
NpskeHua. He AonxHo BeiTs paxe kpaTtko-

BPEMEHHbIX BCMNEeckoB aHOQHOro Toka
WNW BLICOKOYACTOTHOrO HanpsxeHus. Wx
Hanuuue roBopuT O camoBo30yxaeHuu,
KoTOopoe Heobxoaumo yCTpaHuTb. MHOW-
KaTopom camoBo36yKaEHUA MCKET BbiTb
TpaHcuBep B pexume npuema. Ecnu ycw-
nTens camoBo3ByxAaeTca. TO Npu ero
BKMIOYEHMW W MNEPEEOAE B AKTUBHLIL
pexim He3 nogayu curHana ot TpaHcuee-
pa B NPUEMHIKE NOCNEAHEro Pe3Ko BO3-
pacTaeT wym

BxogHble TM-kOHTYpPLI HAA0 HAcCTpau-
gaTb MNPW XOPOLWO NPOrpeTeix namnax,
OpUeHTMPYACL Ha MuHUMym KCB B kabe-
ne, CoOeanHALLEM TPAHCWBEP C yeunuTte-
nem. MNpenBapuTensHo, HO AOCTAaTO4HO
TOYHO, WX MOXHO HacTpouTb, NOMB3YACH
nioBeIM aHTEHHBIM 2HANM3aTOPOM, Hanpu-
mep AA-330, nepeeens ycwnuTeno Ha
nepegady, OTKNOHWB NpeasapuTensHo
BCE HANPSXEHWUSA, KPOME HanNpPaXeHns ang
nUTaHWA pene. YUCTO NPakTUHECKW Ha-
cTponka BxoAHbiX M-KOHTYPOB HUHYEM HEe
oTnu4aeTca oT HacTpownku [-kOHTYPOR B
aHofHLIX uensx. BmecTo conpoTveneHna
Harpy3ki namnel (2400 Om) 3pnece yxe
CTOMT Harpy3o4Heiv pesuctop R11 conpo-
Tuenervem 300 Om. [na HACTROMKK MOX-
HO BOCNONL30OBATLCS TPaHCUBEPOM CO
BCTpOekHbIM KCB-meTpom npu BeixoaHOM
mowHOCTH nopsaaka 5 Bt MoxeTt BbiTs,
NPUAETCA HEMHOMO YTOYHWTE HACTPOWKY
pWM NPOrpeThiX namnax Ha AuanasoHax
sbiwe 14 Mlu, HO, ckopee BCEro, 3TOro
nenarts He npupetca. Ecnu wHOYKTMBHOC-
TV BXOAHbiX (M-KOHTYPOB MNOOOrHaHbI C
nomouwibio nameputens RLC, a konaeHca-
TOPLI NOCTAB/EHbE! C A0NYCKOM £5 %, TO Ha
avanaszonax 1.8...14 Ml HacTponka Bo-
obwe He noHapobuTes

Tabnuua 2

Yacrora, C3a7, Li4, C45,
My noe MKMH n®
1.9 381 207 2119
3.6 199 108 | 1107
7.05 102 55 | 4B6
10,125 71 385 393
14,18 51 275 281
18,12 40 215 220
21,22 338 1,84 168
24 94 28,7 1.56 160
28.85 248 1,35 138

Mepen HacTpoikon avogHoro M-koH-
TYPa C NOMOULLID M3MEPUTENA VHOYKTHB-
HOCTW OnNpenensem NONoXeHws poTopa
BapuomeTpa no HeobxoanMon MHAYKTUB-
HOCTW L14 ons kaxaoro awanasowa. Mo-
4emy HeoBX0aMMO BLICTABUTL TOYHLIE 3HA-
HeHWA WHAOYKTMBHOCTM BapwomeTtpa? Bes
3TOro MOXHO HacTpouTe MN-koHTYP € Apy-
ro HarpyxeHHon 0obpoTHOCTEID. Cneao-
BaTeNbHO, MOXHO NONYYUTL MNOXYIO
duneTpaunio unu Huakuin KNO. Kpome
TOro, NPY NOBTOPEHUKM YCUNUTENS Bapuo-
MeTpa oT P-836 moxeT He okazaTthcs B
HanNW4uu, NO3TOMY 3HaTb AaHHbIe [M-KOH-
Typa He nomewaer.

WHaykTueHocTs Bapuometpa L14, em-
KOCTW anoaHoro C37 v aHtenHoro C45 koH-
NEeHCaTOPOB N8 Har pyXeHHOM AoBpoTHO-
cTn 12, koTOpan ABnAeTcH Pa3ymMHbiM
KOMMPOMWUCCOM, NPUBEAEHL! B Tabn. 2.

Penaxtop — C. Hexpacos. rpaguxa = 0. Argpees,
¢oro — asropa



YcTpoiicTtBOo aong nopnbopa
MONOXEeHWUA TOYKUN NUTaHung

dHTEeHHbLI

Anexceii CA3bIKUH (RV6LQX), r. PocToB-Ha-L[oHy

'OMCK TOYKW B NPOBONOYHOM MONOTHE

- @HTEHHBI , TOe ee BXOAHOe CONpoTUB-
NeHWe ONTUMansHoO COOTBETCTBYET BON-
HOBOMY CONPOTUBNEHUIO Guaepa, MOXeT
NPEACTABNATL SHAYMTENBHLIE TRYAHOCTH.
MpumeneHie NporpamMm MOaeNUpPoOBaHUA
aHTeHd ynpowaeTr cuTyauuid, OAHako

NONHOCTE NPOBNeMbl HE CHUMaer —

0COOEHHOCTHM OKPYXEHWA AHTEHHLI, HE
YYTEHHBIE B PACYETHOW MOOENM, WCkKa-
HaKT PE3yNbTathl, B YACTHOCTW KOOPOU-
HaTbl TOYKM NUTAHWA. JKCNEPHMEHTANb-
HOE XEe WX OnpefeneHwe npegnonaraer
HapYLUEHWE MEXaHW4YECKOW LENOCTHOCTW
NPOEBOAA, 4TO KPaHE HEXENATENbHO.
Becema addektueHoe peweHue
npobnemel NnpeanoxeHo W. FoHyapeHko
(DL2KQ) [1]. OpHako npakTudeckas pea-
nM3auns nNpeanoxeHHoro um cnocoba
3aTpyoHeHa — Hantku depputel, obna-
DAKOLWME MANLIMKU aKTUBHLIMW NOTEPSMK
Ha BY v cospawowme ogHoBpemMeHHo ao-
CTATO4HbLIN PEaKTUBHLIN MMNENAHC, O4EHL
cnoxHo. Tak 6eink oNpoBoBaHbl HECKONb-
KO AecaTkoB deppuToBLIX TpyBoK ot EMI-
$UNLTPoE kabenen KOMNLITEPHOM Nepu-
depun, 1 HWM 0HA M3 HWX HE paeana (B
amnanasoHe 3...14 Mlu) meHswe 40 Om
aKTWMBHOrO COMNPOTMBNEHUS ANA OQHOro
BuTka. CO30aBaEMbINA Xe PEAKTUBHLINA MM-
nepadc Bein HEQOCTATOYEH ANA HU3KOYA-
CTOTHBIX OWanNa3oHOB B BAapWaHTE WM3ro-
ToeneHus LLNT no cxeme [1]. Kpome Toro,
depputosbie Tpybkn EMI-punetpos xa-
PakTepU3YIOTCA 3HAYMTENbHBIM Pasbpo-
COM MapameTpoB, 4TO 3aTPyaHAET BOC-
NPOW3BOAMMOCTE KOHCTRYKLUMA

B xoge uamepeHuin Bbin MCNBITAHL
konsua v w3 HY depputa, B 4acTHOCTH,
CamMon pacnpocTpaneHHon mapku 2000HM.
Pe3ynbTaT okasancA BNoNHE 3aKOHOMEp-
HbiM. [TOCKONBKY W3MEPEHWA NPOBOAW-
AMCB HA YacToTax HamHoro Bonelwe kpu-
TUHECKOW ANA 3TOW MapkW geppwra,
6onewme notepy oBYCNOBWUNKM pOCT ak-
TUBHOWM  4acTW  MMNenadca
(pmc. 1). 31 uamepeHun Nos-
BONWUAK NPEANONOXUTE, HTO
mMo¥HO cdhopmupoBate  06-
NacTe BbICOKOND aKTMEHOINO COo-
NPOTUEBNEHWA HA AHTEHHOM

Amer'\n'_a‘Analysi

I

s 5 6 7 9 1o
FOEY 1a15-22 1 1
= e

NpOBOAE. NPOAER ero Yepes mydTy, ckne-
eHHylo 13 HY heppuToBLIX KONew, 1 nony-
YUTk CBOEDBPAa3HLIA “"BLICOKOYACTOTHBIA
uzonatop” (puc. 2). WHeiMKW cnosamm,
NUTaHWe aHTeHHel C NOMOLBID npepna-
raemoro ycTpowcTBa aHanormyHo Tpaau-
UMOHHOMY, 338 TEM WCKMOYEHKEM, 4TO
BMECTO MEXaHWYECKOro paspbiBa NonoTHa
NPUMEHAETCA 3NEKTPUHECKWIA PA3PLIB NO
BbLICOKOW HacToTe.

BO3MOXHBIV BApWaHT KOHCTPYKTUBHO-
ro UCNONHEHWS YCTPOWCTBA NOKasaH Ha
puc. 3. Ha nnactuHe W3 oprcTekna 3a-
kpenneda gpepputoran mydta (1), 3axu-
Mbl @HTEHHOrO Npoeoda (2), pukcHupyo-
LiMe YCTPOCTBO Ha NONOTHE aHTeHHe! (6),
CUMMETRUPYIOWMIA gpoccens (3). 3axu-
Mbl "kpokoaun” (4) ana nogknioYeHusa K
aHTEHHE M KOHTaKTHLIE KONoAkKK (5).

depputoBan  My@Ta COCTOUT U3
45 ¢pepputoBbix koney mapkn 2000HM
ABYX TWnopasmepos. KMarotasnueaeTcs
oHa Tak — ckneueaetca Tpybka w3 24
koney K106+ 4,5, aatem Takaa xe Tpybka
13 21 konsua K20- 10+ 5, npuyem nocnea-
HWE Nepeqn CkNewsea-
HUen  HeobBxoawmo
ApoTOMMTL  (anmas-
HbIM  MHCTPYMEHTOM),
4TOObI HEPE3 HUX MOT-
N1 NPOX0AWTE KONbLA
K10-6-4.5. [Qanee.
ofunbHO cmazas Tpyo-
KU Kneem, cneayer
BCTABWUTL WX OOHY B
apyryio. Ona obecne-
HYEHWR NErkoro nepe-
MELWEHIWMA MO aHTEeH-
HOMY NpOBOAY W Npe-
OOTBPAWEHUA MEXa-
HUYECKOro NoBpexae-
HWA deppuTa BHYTPb
MyPThl BKNEMBAETCRA
KYCOK  PE3MHOBOro
wnaHra. BryTpeHHee
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CTpoEHWE MyDTH MNNIDCTPUPYET pUc. 4,
roe CxemaTuyecky NokasaH ee nonepesd-
Heiih paspe3. OnA ckneuBaHua OGbin
WCnonb3oeaH knein "Moment”. Paayme-
€TCA, NPUBEOEHHLIA METOA BLINONHEHWA
y3na He ABNSeTCs CTPOrMM, PasHO Kak u
avameTpsl GEepPPUTOBLIX KONEY — B AaH-

HOm cnyd4ae wx ewibop Gbin onpenenewx
AOCTYNHOCTLIO Ans aBTopa. CummeTpupy-
1OWWA APOCCENb BLINONAHEH NO Cxeme,
npueeneHHoin 8 [2], Ha deppuTosom
konoue K40x25x7,5 mapkm 2000HM u3
8 BuTKOB KOaKCHansHoro kabens. [ing me-
X8HM4YECKO NPOYHOCTU YCTPOMCTBA ero

BbiBoabl (CM. puC. 3) COBOUHRAIOTCA C 3a-
*umamu (4) Yyepes KOHTAKTHLIE NENeCcTKH,
3aKpenneHHble BuHTamm (5).

YCTPOMNCTBO NPUMEHUMO B AnanasoHe
yactoT oT 3 go 14 Mlu, 4TO wnmocTpu-
pyloT rpaduKM HacTOTHLIX 3aBUCUMOCTEN
AKTUBHOMO U PEAKTMBHOMO CONPOTUBNEHMIA
(puc. 5). MakcumansHOro conpoTuene-
HWA, @ 3HAYWT, U NYHLWKX NapamMeTpPo. che-
[yeT 0xwaaTe B AvanasoHe ot 7 0o 11 My,

YCTPOWCTBO NPOWNO WCNBITAHUA B
3UPE: CNYXWUNO ANA HACTPOWKKW U nocne-
[YIOWEro NUTaHnA BOAHOBOIO AMNONA Ha
nwana3zoH 40 meTpos.

YcneuwHsle UCNLITAHWA BbI3BANM BO-
npoc 0 NPUMEHEHWM OPYrMX mMapok dep-
puTa B mydTel. B yacTHocTW. Geink npose-
PeHbI KONbLEBLIE MarHUTONPOBOAB MAPOK
1000HM, 2000HM, 3000HM, 6000HM oga-
Horo Tunopa3smepa (K20»10x5). Namepe-
HWA NPOBOAVIUCH C MOMOLLBIO aHTEHHORO
ananunaaTtopa AM-330 [3] v nporpammHoro
obecneyeHnn ONS HEro, HanucaHHoro
camocTosaTensHo [4]. Bce uamepexus
npoBOAWIMCE C ABYMA (GEPPUTOBLIMK
KONbLAMK KaXO0W mMapky. B OAMHAKOBLIX
YyCRoOBMAX, KaK NOka3aHo Ha puc. 1, B ana-
nasonre ot 1 oo 30 My ¢ warom 10 klMy.
Kaxpaa napa ¢peppuTOBBLIX KONELL CKaHU-
poBanace AECATHKPATHO, YTOBLI MUHMMK-
3MpoBaTe NOrPELWHOCTH M3MEPEHWA NO-
CNEOYIOWWM YCPeOHEHUEM pe3ynLTaTos.
Ans 06paboTkM faHHLIX WU NOCTPOEHMA
rpadukoB wcnone3oeanca naxer MS
Excel

AHanu3 peaynsTaToB, KOTOPLIE NPea-
cTaBneHsl Ha puc. 6, nosBonser cpe-
narte BLIBOA, 4TO Hanbonee NOAXOAALIM-
MW ONA MCNONL3OBaHKMA ABNSAOTCA Qep-
putel mapok 1000HM wu 2000HM. On-
pefENeHHbI MHTEPEC npeacTasnser
depput Mapkn 3000HM, koTopsift No3-
BOAAET peann3oeaTk W30NATOP C NOCTO-
AHHLIM CONPOTUMENEHWEM B LUWPOKOR
nonoce 4acrorT.

Npennaraemeii cnocob paspbiBa
AHTEeHHOr0 NONOTHa NO3BONAET CO3AATh
NpocToe W 3¢hEKTUBHOE BCNOMOraTent-
HOE YCTPOWCTBO ANA BLICTPO HACTPORKK
AHTEHHbI. @ B PAOE Cy4aes OpraH13osaThb
NOCTOSHHYIO TOYKY NUTaHua. Kpome Toro,
noaobHbIe METOABI MOXHO MCNONb30BaTh
LNR "pa3pe3aHvs’” No BbICOKUM YAcToTam
OTTSKEK @HTEHHbL!, 3aMEHWB OpPEeLLKOBLIE
W30NATOPLI HAAETLIMK HA TPOC HEPPUTO-
BLIMW KONbLAMMA,
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NMporpamma pacuyerta gunarpamMmm
HanpaBNeHHOCTU aHTEHHbIX

peweTok
Anekcanap AOJIFNHA, r. Mockea

ce Bonblwylo NONyNAPHOCTL Cpeauw pa-

ononobuTenein-kopoTKOBONHOBUKOB
CErogHA NpvobpeTalnT aHTEHHLIE peLueT-
KW — CMCTEMBI U3 HECKONbKMX HEeHanpas-
NEHHbIX MNK cnaboHanpasBneHHbIX aHTeHH
(nany4atenei), pacnoNOXeHHLIX Ha MecT-
HOCTW onpegeneHHbiM 0Bpazom. Mouw-
HOCTBE CUrHana nepeparyvka pacnpepe-
nAeTcA Mexay wanysatenamu. MNoabupas
coeur ¢hassl MEXAY CUrHanamu, NOCTyNaK-
UMM HE KX OB M3ny4aTens, MOXHO A0-
BUTLCA TOrO, 4TO CO3AABAEMBIE UM INEKT-
pOMarH1MTHbIE NONA B HYXHOM Hanpas-
NEHUM CTAHYT CUHPA3HLIMKW W CNOXATCH.
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Mooy | y Para
fat

05 035 035553

| o 25 0 BETEIE

=

5 0
LI ] o
i o
BT o o

= [Bomue

Jonae 1] tipocen {E P

E et

Wany4atensmm (MnM CyMMUPYIOLIER npu-
HATBLIE UMW CUrHane!) 1 obecneuneatowen
HyHYI0 paaupoeky. Korna Heobxoaumo He
TONBKO CKOHUEHTPWPOBATb WU3NydYeHwe B
3a0aHHOM HaNPaeNEHUM, HO W Kak MOXHO
6onblwe ocnabuTte €ero B Opyrux Hanpas-
AEeHWAX, MOLLIHOCTE NEpPedaTyMKa npegHa-
MEPEHHO pacnpeaensioT MexXay nany4are-
NAMWU HEPABHOMEPHO, YTO TOXE yMeHbLUIa-
eT KO3hOPUUWEHT YCHUNEHUA.

Bonblioe OOCTOWMHCTBO @HTEHHOW pe-
WeTKHW — BO3MOXHOCTb YNpaenaTb Ha-
npasneHvem Hambonbluen 3hheKTMBHOCTH
nepenaqv (Nnpuema), He epawan ee Guran-

Coomycaponms o narpannmees pan 0 =
_{j oyt KorEriDaLn 1 S8
_er ConpartiTs Avmimripaln 8 SHine
B lovcom marperye sain

ero nuTaHna, "Bxuey0” Habnopas Ha ak-
paHe KOMNLIOTEPA M3MEHEHWE AMarpaMmsl
HanNpPaBNEHHOCTHU PELWETKH,

MNporpamma He TpebyeT yCTaHOBKK Ha
KOMMBIOTEPE, OOCTATOMHO 3anucate Ha
WECTKMIA AWCK W 3aNyCTUTE €€ MCNONHAE-
meti ain. Ha 2kpaHe noABWTCA OKHO,
w3obpaxeHrHoe Ha puc. 1. Beepxy cneea
HaxoAWTCA NEpPeKnKYaTens, NO3BOMRID-
Wi BeIBpaTe TMN U3ny4aTenen, M3 KoTo-
PLIX COCTOMT pewieTka. Huxe ero — tab-
nMua ¢ NapameTpamn uanydarenen, mx
MOXeT BbiTb OT OQHOro fo BoceMu. B nep-
Bom cTonbue Tabnuusl pRAOM C HOMEPaMK
nanyyateneid HaxoOaTca BbIKAKYAaTenw,
NO3BONAWWE BKIOYUTE MKW BLIKNOYUTD
no60oin 3 Hux. OgHaKo NPU NOMNBITKE Bbl-
KMIOYMTL NOCNEOHUIA M3ny4aTens, OCTas-
WWACA BKNIOYEHHBIM HA 3KPAHE, NOABUTCA
cooblweHune, nokasaHtoe Ha puc. 2. MNMoc-
Ne HaxXaTWA Ha 3KParHyl kHonky "OK”
BLIK/IIOHEHME ByneT OTMEeHeHo.

KoopamHaTtel uany+{arenew 3a[awT BoO
BTOpPOM 1 B TPETeeM cTonbuax Tabnuubl.
EpuHwvua wvx OTCHeTa — ONWUHE BONHLL
BrMoueHHbIE n3nyyatenn naobpaxarTca
Ha SKpaHe KPAaCHbIMKA OKPYXHOCTAMMK C
HOMEPaMK BHYTPWM Ha dOHEe auarpamMmel
HAMPaBNEHHOCTW. PACCYMTaHHOW ANA Te-
Kyuien koHburypaunm pewetku. Macwrab
n3zobpaxeHma BoibpaH Takum, 4TO OAHa
A/MHa BONHLI COBNaaaeT ¢ paavycom Hau-
Bonelen U3 OKPYXHOCTEN KOOPAUHATHOW
CEeTKW Auarpammbl HaNPaBNEHHOCTH.

Cama gwarpamma npepcrasnset cobown
rpad ik 3aBUCUMOCTU HaNPRXEHHOCTK No-
nA, HOPMUPOBAHHOW OTHOCWMTENEHO HAa-

Informalien

QanH HanyuaTens HeolX0AnME OCTEBHTE BRIFOHEHHEM|

| Marcomameros yosnmsw 4,000 (600 25)
B narpen nees: roaa. a5
Puc. 1

MNpeanonoxum, 4TO0 MOLWHOCTL Nepe-
[aryuKa pacnpefeneHa paBHOMEDHD MEX-
oy N oquHaxkoseiMu uanyyarensmi. Moxdo
nokasatk, YTO B HanpaeneHuwu, rae nons
BCEX Wany4areneit cvHdasHbl, NNOTHOCTL
noToKa MOLHOCTM 3NEeKTPOMarHUTHOro
nonsa yeenu4ntcA B N pas no cpasHekIiio C
TOW, KOTOpasa uMmena Bkl MECTO Npw Noase-
[EeHW BCE MOLLHOCTU K E0MHCTBEHHOMY
0gHOTUNHOMY KnanydaTteno. MpoucxoauT
3T0 3a cyeT ocnabneHws Nona B Opyrux
HaNPaBNEHWAX, TaK YTO 33KOH COXPAHEHWA
aHeprun He Hapywaetca. B cuwny peir-
CTBYHIOLLIENO B 3NEKTPOAUHAMUKE NPUHLMNA
B3aMMHOCTH AMarpammbl HaNPaBNEHHOCT
B pexvmax nepefayv v npuema moboin
aHTEHHbI, B TOM YWCNE PELIeTKU, OOWMHAKO-
8bl. Tak 4TO MOLLHOCTE CUrHana Ha Bxone
NpUEMHUKE Toxe cTaneT B N pas 6onslue.

Ha npakTuke koaddUUMEHT ycuneHus
AHTEHHOW PEeLWEeTKW, PaBHbll MUCNy W3-
nyHaTtenen B Hel, NOCTUraeTca He Bcerna.
MNpexae BCero, B pe3ynsTaTte NoTeps 3Hep-
VW B CNOXHON GUOEPHON CUcTEMe, Nens-
wen MOWHOCTE nepeparyvka  mMexay

YECKW, 4TO ANA HANPasnNeHHblX aHTeHH
0BbIyHOro TMNa ocTaeTcs HemsbexHuiM. B
NoBUTENLCKON NpakTuke 3aTto ocobeHHo
BEXHO ONA aHTEHH Ha HW3KOYacToTHble KB
AnanasoHel, KOTOPbLIE B CUNY 3HAYUTENBHBIX
pa3mMepoB TpyAHO COENATE NOBOPOTHBIMMW,
CeropgHa papuoniobutenam OOCTYNHO
HECKOSIbKO KOMMbLIOTEPHBIX NPOrpamMm pac-
yeta u mMogenvpoBaHnA aHterd. Obnapas
WWPOKUMKM BO3MOXHOCTAMW, OHW NO3BO-
NAI0T PACcCYUTLIBATE W @HTEHHBIE PELLIETKN
Ho 3a4acTyio HYXXHO MWL paccYuTaTs ava-
rpammy HanpaeneHHOCTW pPEeLIeTKW, Co-
CTABMNEHHON M3 HECKONbKUX OOMHAKOBBLIX
aHTEHH C YMETOM WX B3aWMHOro pacnono-
KEHWA HA MECTHOCTK, 1 nogobparte dazn-
poBky. B nonoBHeIx cny4anx BO3MOXHOCTK
CNOXHBLIX MHOrOQYHKUMOHANBHEIX NPO-
rpaMm OKa3olBalTCA W3BBITOYHbIMK, a
BBOO B HWX W KOPPEKTMPOBKA WCXOOHbLIX
OAHHLIX CAWLLKOM TPYAOEMKUMU.
PaccmaTtpueaemas B ctatee nporpam-
ma Array B 3TOM Cmbicne Gonee ynobwa.
OHa NO3BONAET ONEepaTUBHO M3MEHATH
KoopavHate noboro uanysatens u daay

Puc. 2

NPaeneHnA MakCUMaIbHOro M3Ny4eHua, oT
asumyTa. OHa NOCTPOEHa B NONAPHLIX KO-
opavHatax. HanpaeneHwe eeepx — ycnoe-
Hblt cesep (0°), Hanpaso — eocTtok (90°),
BHM3 — tor (180°), Haneso — 3anap (270°).
KoHeyHo, feicTBUTENbHOE PACNONOXeHNE
Many4arenen OTHOCHMTENBHO CTOPOH CBETA
MoxeT GuiTe MHBIM. MMasHoe, 4Tobel WX B3a-
WMHOE NONOXEHWe COOTBETCTBOBANO pac-
veTHomy. COOTBETCTBEHHO NOBEPHETCH M
anarpamma HanpasneHHOCTW.

3a eguHMuy otcHeTa $asdel NUTaHuA
W3Ny4aTenein peLweTkn (oHa oTobpaxaeTcs
B yeTeepTom crtonbue tabnuubl) Takxe
NPWHATA AAWHA BOMHLL. 3TO CBA3AHO C TEM,
4TO B KauecTee ¢asoepawiarenei panuo-
nobuTenn 4acTo MCNONL3YIOT OTPE3KK NN-
HUA Nepenaqv, HanpMMep, KoakCcuanbHbiX
kabenei. U3BECTHO, 4TO OTPE3OK 3INEKTPWU-
YeckKoW ANWHOI B 0OHY BONHY NOBOpaYvea-
er ¢a3y Ha 360°.

Haxmman Ha KHONKW, HAXOAAWMECSH MO,
Tabnuuen, MOXHO ONEpaTUBHO M3MEHATL
KOOpAuHaTel 1 Gasy NnTaHua nanydyarens.
Ona 3TOro Hapo BHIAENUTHL COOTBETCTBY-
OWY CTPOKY Tabnuubl Wenykom nesoi
KHOMNKOW Mbiwn. W3meHEHWE npoucxoguT
waramu no 1/64 none anuHbl BonHel. Mo
AOCTUXEHWUWU NONOXWTENbHOrO (+1) unun
oTpyuatensHoro (—1) npeaena uaMmeHeHus
napameTpa CrnefyiowmMidi war B TOM Xe
HanNPaBNeHMN MEHAET 3HEK Ero 3IHaYeHWs.
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"PAOMO" — O CBA3U

B

‘e Puc. 3

Ecnu Ha skpaHe oTtmeden nyHkT "Cdo-
KYCMPOBATL B HanpasneHuu...”, Nnporpam-
Ma BbINMCNAET W ycTaHaBnueaeT Heobxo-
OWMBIE ON8 3TOro asel NUTAHWA KM3nNy4a-
Tenenr, npudenm Gasa 0aHOro N3 HWX NPK-
HWUMAETCA 3a HyNEBYIO.

Mocne nioboro n3ameHeHs NapameTpoe
ayarpamMma HEMELNEHHO NEePeCcYNTLIBAET-
ca u ee u3obpaxenve Ha akpadHe o6HOB-
nsaeTcs. MaobpaxeHiie MoXHO COXpaHWTb B
rpaguyeckom danne dopmara .bmp,
HaXaB Ha 3KPaHHYD KHOMKY "3anucartb
anarpammy e ¢ann’”.

MHbopMaumio 0 KOHPUrypauni peLeT-
K1 MOXHO B noB0in MOMEHT COXpaHuTh B
TEKCTOBOM haine, Haxae Ha COOTBETCT-
BYIOLLYIO 3KPaHHYIO KHONKy. Mpumep co-
AepXYMOro Takoro ganna nokasad 8 T1ab-
nuue. OHO COCTOWT M3 pPa3fenos. Ha3ea-
HWS KOTOPLIX B3ATEI 8 KBAAPaTHLIE CKOBKN.
3Havenuie napametpa "Tun” B paspene
"Bce uanyqatenn” — NOPSOKOBBIA HOMER
NONOXEHUA NEPEKNIYATENS TUMOB U3nyya-
TENEH Ha 3KpaHe, Ha4yvHas C HyNeeoro,
COOTBETCTEYHOLEr0 CamMoMy BEpxXHEemy
nonoxeHno. B paspenax "Manyyatens N”,

[Bce manyuaTenu]

Tun=0

[WanyuaTens 1]

BrnwyeH=1

x=0,25

v=0,25

daza=0

[M3nyuaTtens 2]

BrnwueH=1

=-0,25

v=0,25

®a3za=-0,353553390593274

[M3nyyaTens 3]

Brnwyern=1

x=0,25

¥=-0,25

®a3a=-0,353553390593274

[W3nyvaTens 4]

Brawyen=1

X=-0,25

¥=-0,25

®a3a=-0,707106781186548
roe N — HomMmep wanyyarens, ykasaHol Ux
COCTOSAHUA (1 — BrDYeH, 0 — BLIKNDYEH),
KOOpAMHaTE X (NONOXWTENBHOE Ha-
npaeneHue — Boctok), Y (nonoxutensHoe
HanpaeneHue — cesep) 1 Gasdesl NUTaHKUA.

Taxoi ¢aitn ¢ onucaHuem nHeobxonm-
MO KOHDUIYPaLWK PeLLETKM MOXET BbiTk
co3paH 3apadee ¢ nomouwelo nwboro
TEKCTOBOrO penaxkropa W 3aTem BEeAeH B
NPOrpammy HaxaTyvem Ha NPeaycMoTpeH-
HYIO B HEI1 SKPaHHYI0 KHOMKY. B oTnvuue ot
ynpasnesua koopavHatamu W Gason
3KPAHHLIMW KHOMNKAMUW, W3MEHAILWWMN
3TK NapameTpbl NUWb C ONPeneneHHbIM
waromM 1 B Npepenax ot NNc OOHOW 00
MWHYC OIHOW ONWHBI BONHEI, B haiine KoH-
durypauvm MoryT 6uiTe 3aaaHsl ux niobesie
3HaveHus ¢ N6oKW TOYHOCTLIO.

HaasaHws pasznence W napameTpoB B
¢aine koHbUrypaum AONXKHLN CTPOro Co-
oTBeTcTBOBaTh 06pa3suy. OwwbouHo Ha-
3eaHHbI pa3gen Gyaer NONHOCTEID NPour-
HOPUPOBaH. 3Ha4eHA NapamMeTpOo. C oLMG-
Kamu B Ha3BaHWAX WM HENPABWNBHOMO (OpP-
mara (HanpyMep, To4ka BMECTO AECATUYHON
3anaToi) NPUHATL! PaBHbIMK HynKO. 3T0 OT-
HOCMTCA 1 K OTCYTCTBYIOLMM B channe na-
pameTtpam. Pazpens, onvcbiBalowwne oT-
CYTCTBYIOWME WA BBIKNOHEHHBIE M3Nyya-
TENW, BKIIOYATL B hann He obsazaTensHo

B 3akniHeHne — O TOM, 4TO HE YHTEHO B
nporpamme. MNpexae Bcero, 3To BAUAHWE
IEMNK, N3MEHSIOLLLEE AMarpammy Hanpas-
NEHHOCTK AHTEHHLI (B TOM YUCNE DELIETKN)
B BEPTHKaNbHOM NI0CKOCTH. YTobb! y4ecTb
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ero, HeobxoarmMo 3HaTe BLICOTY $Ha3oBbix
UEHTPOB W3ny4YaTenen Han 3emHon no-
BEPXHOCTBI) 1 €8 SNeKTPUYECKWE CBOWCT-
82. Kak nokasaHo Ha puc. 3, Kk kaxaomy
peansHOMY wanysarenio WA1 npobaenserca
MHViMBIN WAT', pacnonoxeHHsin 3epkans-
HO OTHOCUTENLHO 3EMHOM NOBEPXHOCTN.

Ecnu npeanonoxute, yto 3emna —
naeansHelil NPOBOAHWK, PACCHMTaTh Aua-
rpammy NoNy4MBLUEMCA "PeLLETKN” MOXHO
Aaxe C NOMOLLEK PAacCMaTpueaemMoin Npo-
rpammes. Ho. k COXaneHuio, TOYHLIE 3nekT-
puHeckne napameTpbl peansHoi 3emnu,
Kak Npaevno, HeM3BEeCTHLI, Aa U NPeacTas-
nAeT oHa coGoi pnaneko He wpeansHyio
NN0CKOCTe. BO3MOXHO, B Cneayoumx eep-
CUAX NPOrpaMMbl YY4ET BAWAHWMA MOOCTU-
nawouiern noBepxHocTu Haubonee pacnpo-
CTpaHeHHbix Tunos GyaeT npeaycmoTpeH.

Bonee BaxHbiM Bbin Bbl yueT "axnne-
COBOW NATHI" BCEX AHTEHHbIX PELETOK —
B3aWMHOr0 BAMAHWA Manyqarenei. Kax-
OB U3 HUX NPUHUMaET K nepeusnyyaer
CUrHanel BCex ocTansHeiX. SddexT nopo-
6eH B3aMMOAEHCTBMIO aKTWMBHOrO Bubpa-
TOpa € NaccuBHeIMU B OBLINHBIX Hanpae-
NEHHbIX aHTEHHAX.

Ha pue. 4 nokasasbl ocHOBHBLIE nyT1, no
KOTOPbIM NPUHATLIE CUMHANLI BO3BPALLAIOT-
€S B wany4arenu, OTpaxasch OT HeoaHo-
POAHOCTEN CNOXHON BUASPHON CUCTEeMBI,
CuHUMM NUHUAMK — Te, yTo U3NYYeHbl aH-
TeHHOW WAT 1 npuHaTer WA2, KPacHbIMM —
u3nyyeqHbie WA2 u npuHatsie WA1. Ecnu g
pewerke Gonblwe asyx vanysareneii, kap-
TVHa NONY4aeTCs euwle cnoxHee,

MNockoneky 00 NEPEU3NYYEHUS NPUHA-
Thle CUrHansl HeOAHOKPaTHO NPOXOAAT Ye-
pes ¢azoepawiateny, Npu U3IMEHEHUU
BHOCHMMBIX MW CABWIOB hasbl Avarpamma
HE TONbKO NOBOPAYMBAETCH, HO U HeNpea-
BuaeHHeIM 06pa3om nckaxaercs. MNosena-
IOTCH W MCYE3AT NAPA3UTHLIE NENECTKK U
NpoBanbl B CamblX HEOXMOAHHbLIX HaNpae-
NEHWAX.

K MCKaXeHW OMarpaMmmel NpuBoauT um
HeupeansHas pPasBaA3ka Mexdy BbiIXodamu
[ENUTENS MOLLHOCTM NepeaaTiMKa mexay
uany4atenamu. CurHan, NPUHATLIA OaHM
n3nyyaTenem, NPOHUKAET Yepes napasur-
HbIE CBA3W B AENUTENE B OPYrOW, TOXE Npo-
XOAR NO NYTW YepPe3 HECKONLKO ¢ha3ospa-
wartenen lMoatomy Npu U3roTOBNEHUK KM
HAcTpOke AenuTens MOLWHOCTU Ha paa-
BA3KY MEXAY Er0 KaHanamu cneayer obpa-
ware ocoboe BHUMaHve

MockonbKy NPKHATHIE CUIHANbLE APYrnX
u3ny4yatenen pacnpocTpaHalTca 8 ¢u-
OEPHOM TpakTe B CTOPOHY Nepenatsuka,
OHW HEOTNMYMMBI OT ODBIYHBIX OTPAXEHHBIX
BOMH. 06pas3ywvxCcs B pe3ynsTaTe Nnoxo-
ro cornacosaHun, 1 NpUBOAAT k 0bpa3oea-
HKIO CTORYMx BONH. MNpoxoas yepes ¢aso-
Bpawareny, 3T CUIrHANLI MeHaoT ¢aay.
Moatomy KCB, u3MepeHHbid Ha Bxoae
nepenaTy1ka Npu NOHOM NONOXKEHUM ana-
rpamMmbl, MOXET CyLLIECTBEHHO U3MEHUTL-
Cs NpuW €e NOBOPOTE.

Cawmbie agderTuBHbie cnocobel ycTpa-
HEHWA B3aWMHOMO BRUSHWUA — COCTaBUTb
PeweTky M3 rakux v3nyYatenen, Hynu
COBCTBEHHBIX AMarpamm HanpasneHHoCTU
KOTOPbIX HANPABNSHLI B CTOPOHY COCEAHMX,
WUNK B3aMMHO 3KPaHWPCBaTe nanydarend. K
COXaNEHWIO, OHW HENPUENMNEMbI, BCNK AMa-
rpammy HanpaeneHHOCTY peweTkn Heob-
XOAMMO INEKTPUHECKM NepemMeLLaTb B LWK-
POKOM CexTope unn No nonHomy kpyry. Bee
Apyrue cnocobbl CBOASTCH K TWATENLHO-
MY COrNacoBaHuin 3nemeHToB huaepHoro
TPaKTa 1 YCTPaHEHWIO NAPa3UTHLIX CBA3EH
Mexay HumKn. Ho 310 npobnemsl He CTONb-
KO CaMOW peLueTK. CKONbBKO CUCTEMBI B8
NUTAHWA, KOTOPaA He TONBLKO 3HAYUTENBHO
CNOXHEE CHCTEMBI MUTAHUR OAMHOYHOMD
usnyyartens, Ho u Honee TpeboBaTensHa K
Ka4YeCTBY M3roTOBNEHKMA W HACTPOWKK.

ABTOp npusHarenex B. QeHucosy
{RABLM) 3a TecTuposanme 31ou MporpaMmel.

O7 pegakyuu. Mporpamma arr exe Haxo-
Antcs Ha FTP-cepeepe penakuwy 8 apXvee
no agpecy <ftp://fip.radio.ru/pub/2010/
04/arr.zip>

Penaxtop — C. Hexpacos,
rpaghika u CKDMHLIOTL — aBTopa

SK

3amonuana paguocTakuma [aBHEro
Apyra pepakuvwv NFepmana Ulenyxoea
(UA3GM). NpodeccuoHantHeii paamet
BbiCOYanwen keanudukauum, CBAR3aAB-
WK CBOK XWU3Hb C 3TOW npodeccuen
euwie B apmuum, o nopabotan 3atem U B
ApkTike, 1 B AHTapkTune. A Bce cBOe
ceob0aHoe Bpems 0oTAaBan paavonio-
butensctey — adbupy 1 cynencrey
COpPEeBHOBaHWIA NO paguocssau Ha KB #
YKB B ®egepaunn paguocnopTa
CCCP. B nocnepwue rogst oH 6pan Ha
cebs Tpya opraHmuaauuu cynencrea
MHOrMX COpeBHOBAHWIA, KOTOpLIE NPO-

BOAWT Penakuma xypHana.




HALUA KOHCYJIbTALUUSA

NPAOUOEHKO A. Pene BpemeHn C
3anomuHaHuem Bbigepxku. — Pagwo,
2006, Ne 3, c. 51.

NeyarHas nnara.

YepTex BO3IMOXHOro BapuUaHTa neyar-
HOW NNaTel pene speMeH NPeacTasneH Ha
puc. 1. Ha Helr paameulenbl BCe geTanu,
kpome kHonkw SB1 n ceeToauogos. Bnpo-
4em, nocnenHre MOXHO YCTAaHOBMUTL W Ha
nnare, ecnv HapacTuTb UX BbIBOOb! OTPE3-
KamMu NyXeHoro nposoga guameTpom
0,6..0.8 MM C Takmm pacyeTom, 4Tobbl
CEETOOVOAb BLICTYNann 3a npenens
CTEHKM KOpnyca yCTPOWCTEA, Ha KOTOPYW

nyce HC-49S) Ha wactoty 4 MIu. KonaeH-
catopbl C4 1 C5 — kepamuyeckue KI-1 em-
koCTeiD 15—30 N Mpw KOMNOHOBKE NNa-
Thl OKa3an0Ck UENeCcoobpasHbLIM NOMEHATE
mecTamu ceetToamop, HL2 v peanctop R3

COPOKOYMOB B. KabensHbulid Tec-
Tep. — Panwo, 2006, Ne 2, c. 35.

MNeyaTHele NNaThI.

Ana cBopkn TOHANEHOrO reHeparopa m
fAatuyuka-curHanuaartopa npubopa MoxHO
MCNONbL30BAaTE MNATHI, YEPTEeXW KOTOPbIX
n3obpaxeHsl COOTBETCTBEHHO Ha pumc. 2
1 3. Ha Hux pasmelleHs! BCe geTanu, Kpo-
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Puc. 1

ux Heobxoaumo eeiBeCTW. MnaTta paccuu-
TaHa Ha NPUMEHEHVE NOCTOAHHLIX PE3N-
ctopoe MNT, C2-23, kepamryeckmx KoH-
nedcatopoe KM (C2, C3), okcugHoro ce-
pun TK dwupmel Jamicon (C1) v pene
P3H34 ucnonxenusa XM4.500.030-01 (co-
npoTuenexue oMotk — 60...74 Om. ToK
cpafateiBaHna — 100 mA). Ha nnate ero
3aKPENNAT BUHTamMK C rankamu M4. Npu
LOCTaToqHON ONMHE 3TK BMHTE MOXHO
WMCMNONL30BATL WU Q1R KPEenneHnsa nnatel B
kopnyce ycTpouctea. lNposona, vaywme
OT NNathl K MCNOAHWTENLHOMY Y3Ny, NpU-
nansatwT HENOCPEACTBEHHO K BbIBOL4AM
KOHTAKTOB pene. Buisoas 0bmotkn A u B
COEAKHAIOT C COOTBETCTBYIOWMMU NeyaT-
HbIMM MPOBOAHWKAMMW MNaThl KOPOTKUMMI
aTpe3kamu MmoHTaxHoro npoeoga. O npu-
MEHEHWW pene APYrux TWNOB (B 3aBMCK-
MOCTW OT MOLLHOCTI Harpy3ku) cm. "Hawy
KOHCYnbTauuw” B “Paguo”, 2006, Ne 7,
c. 52. HanomwvHaem, MWKPOKOHTPONNEpP
DD1 — PIC12F629.

s ynydweHws TemnepatypHoin cra-
61NEHOCTM BLIAEPXKW BPEMEHW npeny-
CMOTPEHa BO3MOXHOCTbL YCTAHOBKW Ha
nnare keapuesoro pesoHaropa ZQ1 (8 kop-

28

" ATk
P
sy s

0—8 49 D

JC-HL HLe

o—fiyo c2 &
e-—c:?ﬁ———-o oo R

(YIS D S
coooQooOOO

Ko+"HL3, —HL4

T
o Nre? |
Ko Do1
G—D-‘——t_:g, 8 12
ol g 200000 0R;
CS=F Beix 1 Beix 2% c3 o—3—o
I ! X No—o\ee
LFan 8 N c1 @
4 "'C""-L:-.'\\
’]’H +'Hl'€_'--"-!L,'-!*‘H HL1, "#'HL2 }KSH +98)

Puc. 2

o]
=1
— >—Al—-ao

__ _120000007| '—J

T ———= e |
ifoocooo ok
010 %o

& 5 e

Puc. 4 OB, K SB1

WKWNBbMEHCKWH B. "Brnok 3am-
ravua — perynatop yrma 03 Ha mukpo-
kouTponnepe PIC16F676" (Bosspawua-
9Cb K HanesataHHomy). — Papwuo, 2009,
Ne 4, c. 38, 39.

N,
KSB1 K3SBZ

MevaTuas nnara npubopa.

HepTex BO3MOXHOrO BapwvaHta
nnatel npubopa (cm. puc. 5 B cra-
TbE) Nokaszad Ha puc. 4. Ha Hen
pasMelleHLl BCE aeTanv, Kpome
kHONok SB1, SB2. MNnata paccuu-
TaWa Ha NPUMEHEHUE NOCTORHHBIX
peauctopoB MAT, C2-23, kepamu-

yeckux koHpeHcatopos KA-1 (C1,

C2), KM (C3). okcuaHoro cepun TK
dupmel Jamicon (C4), ctabunut-
porHos KC147A B CTEKNAHHOM KOp-

{B RE nyce, KBAapUEBOro pesoHartopa B
C1 cs kopriyce HC-49S v undpoBoro wH-
2 @9 i
c2 ""‘”%4 oi 80T & S—i—se 55 C13| pukatopa CA56-21GWA. [ns noa-
j’_ 529 g © oo oo KNIOYeHUA MWKDOKOHTpONNeEpa Ha
pe P T 2 4 52 FCT . DAQI S nnate pekoMeHOyeTCA YCTaHOBWMTh
a :,;;ﬂ oo oloRS[ [IR10 b = 18-rHe3aHyI0 po3eTky (NaHens).
 o———2e Cc4 5 T @ %cm ct?% % OBPATUTE BHUMAHHE
4 R7 cii MOJTHAHOB B. CUMUCTOPHbIM
K SB1(+9 B}* +0E1u.1 perynarop mowHocTtn. — Paguo,

Puc. 3

me nepemerHoro pesvctopa R8, sbiknwo-
yatenen NUTaHUsA W OMHAMWHECKOW roNoe-
«n BA1. Mnatel paccywTaHbl HA YCTAHOBKY
peauctopoe MIT, C2-23, kepamuyeckmx
koHoexcatopos KM (C1—C3, C5, C6 Ha
puc. 1 u C2, C8, C10—C12 Ha puc. 2),
K10-17 (C1, C3—C6, C9 Ha puc. 2) wm
oKCWAHLIX cepun TK dvpmbl Jamicon (oc-
TaneHoie). C nepemeHHsIM pPe3’ncTopom
R8 nnaTy patyvka-curHanM3atopa coenu-
HAKDT 3KPaHMPOBAHHBIMKM NPOBOAAMM.

2009, N2 9, c. 40, 41 (penaxkTop —
A. donruii).

Mukpocxema DD1 — K561J1A7.

DEMOMNH B. Uameputerniv 3C ok-
cHOHbIX KOHgeHcaTopos. — Pagwo, 2009,
Ne 8, c. 51, 52 (pegaxkTop — H. Hevaesa).

MoAspHOCTL BKMOYEHMA KOHOQEHCATopa
C6 Ha puc. 7 1 8 HeobXx0aMMOo M3MEHNTL
Ha 0bparHyo.

Pegaxtop — B. @ponoe, rpagmka — B @ponos
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AKWUN-4108 — undpoeoir USB-ocuunnorpad

Ha 6a3e MK

B cTatbe paccMOTpeHbl TEeXHWYECKUE XapaKTepUucTHKn n ocoben-
Hoctn USB-ocymnnorpagpos AKUM™ cepun 4108, kotopsie PyHk-
UMOHANBHO COBMELaloT YeTsipe Tuna npubopos: undposoi 3ano-
MuHawLwWmii ocynnnorpag, anannaarop cnekrpa, reHeparop cuUrHa-
nos n camonucey. ¥aob6creo B MCNonb30BaHMK, NOPTaTUBHOCTb MU
WHPOKUE TEeXHUYEeCKne BO3MOXHOCTH npubopos, Hosaywn 8 [10
RenalT ux oNTUManbHbIM BoiOOPOM AN CNEeLnanncTos.

AKWUN-4108, AKWN-4108/1,
AKWN-4108/2 npeacrasnsiot coboi
AByxKaHansHblie UudpOoBLIE OCUMNNOrpa-
¢bl peansHOro BpEMEHW NOA yNpaBneHn-
em MK ¢ nonocoin nponyckanua 50, 100 v
200 Ml'y cooteercTeeHHO. [Npwbope! Bbl-
nonHeHsl Ha 6ase 8-6utHoro ALMN ¢ vacTo-
Toin anckpeTtusaumm 50/ 100/ 200 Mly, yto
B COMETaHuK ¢ HonsWwmmM 06LeMoM NaMaTH
Ha kaHan — 128 kbairr (4108), 256 kbanT
(4108/1), 512 kbawr (4108/2) — penaet mx
ONTUMAaNLHBLIM MHCTPYMEHTOM AN U3Me-
PEeHWIA 1 UcnbITaHuin. NonHoCTLIO pycudn-
UMPOBAHHBIN  BHYTPEHHWA uHTepdenc
(MEHIO M KOHTEKCTHbIE MHDOPMAaUMOHHBIE
coobuwenuns NQO). BoicOkni ypOBEHD TEXHW-
YECKWX XapaKkTEPWUCTUK COYETAETCA C KOM-
NaKkTHOCTEI0 ocuwnnorpadoe (pasmeps
100x135x45 mm 1 macca 210 r).

Brewrwin Bun ocumnnorpada AKWUM-
4108 nokasaHx Ha ¢poTo 1.

MNporpamMmmHo-annapaTtHele pecypcbi:
10 BMOOB aBTOMATWHECKUX WU3MEPEHUM,
KypPCOpHBIE M3MEDEHMA NapameTpos (AU;
AT; 1/AT), pexm undpoBoro pervcTpaTo-
pa (1000 kanpos) ¢ yaoGHLIM OKHOM HasK-
rauvMu, pexum cbopa paHHbiX ¢ Hakon-
neHwem, marematuyeckas obpaboTka
(NATL YHKUMIA) C BO3MOXHOCTLIO CO30a-
HUs CcOBCTBEHHLIX yHKkumMA. WmeeTtca
pexum OexoaupoBaHua nocnefoBares-
HbiXx AaHHbix (CAN Bus), TectupoBaHue
CUrHana no macke, pexmm Xy.

B ocumnnorpacde AKWM-4108/1 obbem
BHYTPEHHEN NamaTy cocTaenseT 256 Teicad
eeibopok. Crapwan mogens AKKMMN-4108/2 ¢
namaTelo 1 MBanT (B 0AHOKaHANEHOM pe-
XUME) NO3BONSET 3axXBaTUTb, NO MEHbLLLENH
Mepe, Ha 2—3 nopaaka 6onelle AaHHbIX,
yem npwbopel nogobHoro knacca ¢ obHwe-
mMom namaTtu 32 k6ant. Nporpamma No3so-
NAET PacTAHYTE WHTEPECYIOLLMIA Yy4acToK
no 2000 pas, yto o6ecneuvBaeT BO3MOX-
HOCTb fAeTanbHO WCCnenoBaTh 3axsea-
YeHHBIN curHan (uwdpoBoe YBENUYEHME).

Kpome neyx BxOAHLIX PasbemoB OC-
uunnorpadps MMernT passem Ext, kKoTo-
PeI COBMELLAeT ABe pasnuuHble (yHK-
LUMK: BXOLA BHELWHEW CUHXPOHW3auuu, a
npy HeOBXOAMMOCTW — BbIXOL BCTPOEH-
HOro reHeparopa-kanuwbpartopa. B
AKWN-4108/1 n AKWN-4108/2 dyHkumo-
HanbHLIM reHepaTop BblAAeT BbIXOAHLIE
CUrHanb! (CMHYC, meaHap, TPEYroNsHUK) C
perynupyemoir Jactoton go 1 My (paa-
pewenue 1 Mu). C nomowsio wratHoro MO
NPOW3BOAWTCA yNpasneHne reHeparopom
W €rg HaCTPOMKamK: BblAaya CTaHAaPTHLIX
$OpM CUrHanoB (CWHYC B Avana3oHe
yacrtoT 1 lNy... 1 MI'y, mearap v Tpeyrone-
HuK B gmvanasone 100 MNu...1 MlMu). K ebi-
XOOHLIM CUrHanam Moxer GbiTk NpUMeEHe-
Ha GYHKUMA CBUNWPOBAHWA (KadyaHus
4acToThi). 3aKOH Ka4aHuA 1 PEXKM 3anyc-
Ka onpenensiioTCs noNL30BaTenem: Ha-

3 pacrtaHve, ybsiBaHwne, npamon/obparHein

X0A, OOHOKDPaTHBLIN 3anyck wnn Henpe-
PHIBHBIA  UMKN. Pexwum CBMNMPOBaHWA
(T'KY) opHoBpemeHHO ¢ BuiGoOpoM dyHK-
uvv AHam3 cnekTpa NO3BONRET onepa-
TWBHO NPOaHaNU3IUpPOBaTh 4acTOTHYKO xa-
PakTeEPUCTUKY PasnnyHbIX YCTPOWCTE.

Ona nopasneHua wymoe B Meno NO
AOCTYMHO BKMIIOHEHWE DUNBETPALMN HIDKHX
yacTor. MNocne exkniodeHns GunsTpa ucye-
3a10T BLICOKOYACTOTHLIE WyMbl, & dopma

vMeeT TpW YpPOBHA MacwTabuposaHua:
60NbLLION, CPeAHWA, MabIi.

Paspabotunky USB-ocumnnorpacdos, s
OONONHEHWE K WTATHOW NporpaMme
PicoScope, npeanaraioT 6GecnnarHeiii
naxet 10 Picolog (panee no Tekcry —
PicoLog), Npw3BaHHbIA PacWUpUTe X
yHKUMOHaNEHEIE BO3MOXHOCTK. Picolog
npespalaet noboi U3 ykasaHHbIX Ocumn-
norpac 0B 8 aBTOMaTUYECKWIA PErMCTPaTOP
paHHeix (camonwceu) Ha Gase BxopgHoro
AUMM. PicoLog obecneuvsaet cbop u pe-
rMCTPaumMIo AaHHbIX (COBBITUIA) BO BpEMeH-
HOM WHTEpPBAne 0T HEeCKONbKWX HaHoce-
KYHA A0 HECKONLKWX AHen. Momumo aToro,
B MEHIO NPOrpammsl NPEAYCMOTDEHBI pas-
NUYHBIE PEXVMMBI BU3yanu3aumu, obpabor-
KW 1 NPOTOKONMPOBaHWA. AKTUBMPOBaB B
o6onoyke nporpamnibl cpasy vetsipe USB-
npubopa AKWN, aoctynHo dopmuposaHue
MHOTOKaHaNbHOW CUCTEMBI PErncTpaumu.
MakcumaneHoe Yicno kaHanoe cbopa mH-
dopmauyum — oo 16 (ans moaenei, uveio-
LMX YeTbipe BXOAHbLIX KaHana, Hanpumep,
4109/2, 4110/1).

B komnnekT nocTtaBku ocumnnorpada
(doTo 2) Bx0paT NPobHKKK x1, %10 (2 W),

CWrHana OCTaeTCcA HEeW3MEHHOW, YTo
soctpebosaHo npw adanu3e 3a-
LWYMNEHHBIX CUIHAN0B.

Kpome Ttoro, oBnosnenHoe MO
AKWN (Bepcus 6.3.43) npenocTas-
NReT DONONHUTENEHBIE VHTEPECHBIE
BO3MOXHOCTW AN8 TECTUPOBaHWA W
WM3MEPEHWA CUIHANOB.

AexoavpoeaHue nocnegoga- h
TenbHbIX AaHHbIX. BO3MOXHO neko- L=

e i ! \
e .3

AVPOBaHWE OAHHLIX, NONYHYEHHBIX C LWMHB!
CAN Bus. B otnvume oT 06614HEIX aHanuaa-
TOPOE NPOTOKONOB, ocuwunnorpadsl AKKMN
NO3BONAIOT YBUAETL POPMY 3NEKTPUHECKMX
CWUIHAN0B C BLICOKUM paspelleHneM u
OQHOBPEMEHHBLIM OTOBPaXEHWeM AaHHBIX
no wwHe. [lekoauMpoBaHHbe AaHHLIe OTO-
BpaxaloTcs 8 OkHe ocumnnorpada, ans ux
aHanusa HeT HeobXOOMMOCTWM OTKpLIBATH
HOBOE OKHO.

TecT no macke — cneuvansHas dyHkums,
C NOMOLLBIO KOTOPOA MOXHO OUEHWTL BLIXOL
OocuMnnorpamMmMel (CNekTpa) 3a npenent! ao-
NyckoB, 3anaBaemblx Nonb3osatenem. MO
obecneyvBaeT asToMaTUYeCcKoe nocTpoeHwe
Macok (LwabnoH No 3axeaqyeHHomMy CurHany
b0 GOpPMUPOBAHWE MACKK Bpy4HYI0). Tect
ynobeH ana Busyanusaumm NepUoaM4ecKmnx
OLWMBOK 1 NOMEX BO BPEMS OTNAaKW, Ans no-
ncka pedeKTHeIx GN10KOB B NPOUECCe TecTw-
POBaHWA roTOBOK NPOAYKUMK,

Haayrauuounoe okHo Gydepa. Bypep
B HOBOW NPOLUMBKE MO3BONMAET COXPaHATL
no 10000 ocumnnorpamm (1), ¢ Y4ETOM
AOCTYNHOW NamMATU ocumnnorpada u ycTa-
HOB/NEHHOrO 3HaueHus KoabbuLmenTa paa-
BEPTKU. C NOMOLLEID HABUrALWMOHHOrO OKHa
bydepa, koTopoe BU3yaneHO oToBpaxaer
BCce cobpaHHble ocLuMNNorpaMme: Buae
NOCNEeA0BATENbHOM LIENOYKM KAAPOB, MOX-
HO nepebpatet cobpaHHLie ocLUMNAOrpammel
1 BEICTPO HalTU UHTEpPeCYIoLWMIt Y4aCTOK Ha
¢$opme curHana. HasuraumonHoe OKHO

kabene USB, apantep nurtaHua OT CETW
220 B (4108/1 n 4108/2), pykoBoacTeo no
akcnayataumn, komnakt-auck ¢ N0, yaob-
HBIA NNACTUKOBLIA KEMC ANA TPAHCNOPTH-
POBKM W XpaHeHWS NpUHaQNEXHOCTEN.
lapaHTuiHLIR Cpok akcnnyataummn — 5 ner.

Ocumnnorpade cepum AKWUN-4108 8
CBOEW LeHOBOI kateropumn obecneymsalor
HENPEB30WAEHHYID NPOW3BOANTENBHOCTS,
KOMNAKTHOCTE W ABNSIOTCA 3P PEKTUBHOMN
3aMeHOW Ans TpaavuMOHHLIX naGopartop-
HeIX ocumnnorpadoe No kpuTepuio "ueHa/
NPOV3BOANTENBHOCTL/PYHKUMOHANB-
HOCTE . LLIMpokuii nepeyeHs TexXHUHECKUX
BO3MOXHOCTEN, PEXUMOB 1 NONL30BATENb-
CKVMX HacTpoek no3soNfAeT WCNonb3oBaTb
HOBWHKM ANA CepBucHOro obcnyxueaHus,
AMarHoCTUKWM 1 PemMOHTa, B HaydHbix nabo-
pPaTopunx, a Takke B APYrux MamepuTens-
HbIX NpUnoxernuax, Tpebylouwmnx Nonock
nponyckaHus curHanos ao 100...200 MIu.

B cooteercteun ¢ nopy4envem Poc-
TexperynuposaHna PQD nposoasTCcsa MCMbI=
Tanna AKWN-4108, 4108/1, 4108/2 pna
uenen yteepxaeHus tuna CU 1 BHECEHWS
B8 locpeectp CU PO.

NPpUGOPOR MOMHO HaWTH Ha
calite <WWW.prist.ru>. KoHcyns-
Téyuuw no sonpocam e o7

KM — 10 Ten. (495) -91
1o e-mail <info®prist.com>.
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A.TO/NbIWKO, Kaua. TexH. HayK, r. Mockea

Hepnaeu
xere 2?): PesuaenT PO noanucan 3akok «O denepantHom Groa-
Ha ;
- 0 roa u Ha nnawoBkIi nepuoa 2011 u 2012 ronos», rae
3 OCHOBHLIX HanpaBneHui rocyaapcTBEHHOTO (UHAHCHPO-

BaHuA onpegeneHbl kocMoc (Bbigeneno 67,2 mnpa py6.), a Taoke cu-

crema MNMOHACC (27,9 mnpp py6.). Cucrema NMOHACC npeacraensa- ‘h
eT cob0o# Hekylo ankTepHaTUBY amepukaHckoi cucteme GPS, a upew ’ :-
WCTOPUA U BO3MOXHOCTM NpUMeHeHus oBeux cuctem B uenon‘n :
noxoxu. Bnpouem, ewe cyuecreytor u kutaickun («Beidou»), u es- .

poneuckui («Galileo») npoekTsi.

(cm. cTaTbio Ha C. 5)
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Paauontobutenbckmm
HaBUraLUOHHbIW
NPUeMHUK

W. MOTUNEBCKUN, r. HoBOMOCKOBCK Ty/ibckoit 06A.

OnA W3roToBrneHuA paauontburens-
CKOFO HABMIALMOHHOTO NPUEMHWKA Bbin
ucnons3oBad GPS-mogyns LS-40CM,
BbinyckaeMbin komnanuen Locsense.

OpHako Mpu 3ameHe 3Toro MoAayns
Apyrvm, cnocoBHbIM NpUHKUMATE CUrHa-
nel cnythukos TNOHACC, npueMHuK
cmoxer paboratb U B 3TOW CUCTEME.

MpuemMHUK nO3BONSAET onpegenath
To4HblE reorpagpuyeckve KoOpAuHaTE!
cCBOEro MEeCTOMOoNnoXeHus, a TaKke
BpeMsi, BbLICOTY HaA ypoBHEM MOPA,
CKOPOCTH M KypC NEpeMellenis obbek-
Ta, CHaOKEHHOro AaHHbLIM ycTpo#-

CTBOM.
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(cm. cTaTbio Ha C. 32)

BrelunuA BHA NPUEMHNKa. -



KOHTPOJIbHO-WU3MEPUTE/bHBIE NPUBOPbI @ npPNcT’

NAANIbHO-PEMOHTHOE OBOPYAIOBAHWUE
" NPUBOPbI
M CEPBUC

| i TOPIrOBJIA

115419, Mockea, 2-v JoHckon npoesg, A 9
zen (495) 777 5591, pake. (#95) 6338502
WWW.PRIST.RU

Konunyecteo kaHanos - 2 .

Monoca nponyckaxus - 60, 100 1 150 My

YacToTa guckpetmsaumm - 11T Ha kaHan (s3kBUBaneHTHas 25 Mu)

06bem namatu - 1 M6 Ha kaHan (2 M6 npu o6beauHeHNN)

27 BUAOB aBTOMATUYECKNX U3MEPEHUIA, KypcopHble namepenus (AU; AT; 1/AT)
Pex M aBTOV3MEPEHUS BPEMEHHbIX 33epXKeK AByX curHanos (8 napameTpos)
MaTtemartuka. CnoxeHue, BblHUTaHne, YyMHOXeHWe

YacTtotHbi aHanm3: BNO (Ha yqactke 1k6), BND c.k.3.

Linchposbie hunbtpbl (DBY, OHY, NONOCOBOWM, peXeKTOpHbIiA)

PexumMbl pacTaxkM okHa, camonucey n XY

CUHXPOHV3AUMA NO ANUTENBHOCTU MMNynbca n TB

PexuMbl cbopa faHHbIx: BeIbopka, Nukosbin getektop (> 10 Hc), ycpeaHeHue (2... 256)
Mamate: 15 ocumnnorpamm, 15 npodunen HacTpoek

Bbixon kanubpatopa (1..100 kl'u) ¢ perynupyemon ckBaxHocTbio (5... 95%)
WHTtepdenc: USB 2.0 gna ynpaeneHus

Cnot SD (Secure Digital) ans 3anncy OaHHbIX Ha KapTel NaMATA

LisetHowm TFT-gucnnei C perynupyemow apkocTbio



