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LIMOPOBBIE 3AMOMUHAIOLME OCLIUNNOrPA®DI
ACK-3106©/3107©/3116/3117
ACK-3002 i AKTAKOM®

= 2 kanana (ACK-3106/3116/3002)
4 xanana (ACK-3107/3117)

- [mcxkpetusauna 10 ITy/100 Mry

« [lonoca nponyckakwa 100 My

« Paspewenve AL, 8 6ur

« Koathch. omknonenma 2 mB/nen...10 Binen.

« [amars: 64/128 Kbaiv/kanan

« Bxoproil umneganc: 1 MOM/50 Om

= Pazgeptka 10 He/gen. ... 100 4/gen.

» PeXumbl patoTel: 2BTOKONE6ATENbHBIN,
WAYUMIA, OQHOKPATHLIA, CaMonucet|

« [anbBanmM4eckan passaaka no USB
ACK-3116/3117

« Nogkmoyenwe K NK vepes USB 1.1

« [puGOpL! BLINONHEHB! B BUAE NPUCTABKM
K MK (4epe3 USB 1.1, LPT-EPP)

5

¥ ACK-3106

vt

ACK-3102 %

NOrUYECKUE AHANTU3ATOPbI
AKC-3166/3132/3116 1 AKTAKOM®

= 16 kananoe (AKC-3166, AKC-3116),
32 kanana (AKC-3132)

= D6bem Gychepa go 2 M esli6opok
Ha KaX[bli KaHan

+ [IpoM3BONLHAA PerynupoBka pasmepa i
NpeA3annck W NoCAe3anncy L

« Taktuposanme 2.5 ky...200 My PRGSO

OYHKUWNOHANBHBIE TEHEPATOPDI -
AHP-3101/3121©/3122© '\nlimlinu C"ﬂ‘
« [eHEpauua CTAHAAPTHBIX HOPM CHTHana: np
APAMOYTONbHBHA, CHHYC, TPEYTONbHBIA,
nMNoo6pasHe, Benbiwka — 0,02 Mu...10 My
« BCTpOHHbIi PEIAKTOP CHTHANOB

NPOM3BONBLHON (hOPMbE
= LIAN 12 6ut
* BHYTpeHHWIl/BHRLLHWA 3anyCcK
« MUHUMa/IbHOE CONpOTHBAEHME Harpyaky 50 OM AHP-3121/3122
= BcrpoeHubiiA Gomnetp 15 MMy B \HP-3101
+» Paamax BLIXOZHOMO curiana +2,5 B/+1,25 B/+10 B
FEHEPATOPbI LIM®POBbIX ﬂ:ﬁ,’;’
NOCNEQOBATENIbLHOCTEU ’:;upa 6K

AHP-3516/3616 INAKTAKOM®

+ 16 undpoBbIX KaHanos

« [inuna namATY Ha Kanan 256 KeutT
= Taktuposarue 2 MNy...100 My
+Boixon 1,8..4,3 B

» BHEWHAA CHHXPOHM3ALMA AHP-3616
« 3anyCcK BHELUHWX YCTPOWNCTE

@ O6opypoeaxue BKnio4eHo B [ocpe

bckea, Kawmpckoe wocce, gom 57,

Ten.: (49 9766; chaxc 344 9810 E-mail: ellk:



B HOMEPE

PALOUOITPHUEM

MUKPOMNPOLIECCOPHASA TEXHUKA

HALLA KOHCYNBTALIMA (c. 48). Ha kHvxHo# nonke (G.
JLOCKA OBBABNEHWA (c. 1, 3, 13, 25, 33, 35, 36, 43, 63, 64).

Ha Haweii o6noxke. Ha BoepocCuiicKoii BLICTABKE HayYHO-TEXHUYECKOrO TBOPHECTEa MONOAEXMW. CTyAeHTHI KONNenxa TeneKoMMyHUKaLin
1a CankT-NetepBypra Muxann Nesu, Mrops CMupHoB 1 HukuTa LLlanaus paspaboTany BbicokokasecTeeHHeH Y34 (CM. cTarsio Ha. . 4).

UUTANTE

B CJAEAVIOIIEM
200))0) 9 OF

Tupax xypHana «Paguo» N¢ 7 caad 8 OAO «Pocneyarb» ANf pacchinku nognucyukam 05.07.2007 r.

HTTM — 40 JIET! CMOTP MONOABIX TANAHTOB. ... .. ..o 4

A. Kopotosoluko, B. Knumos. PAOUOHABUTALIMA W CNYTHUKOBBIE

PAOVMOHABUIALIMOHHBIE CUCTEMDBI. . ..o cvvvvine it ianaieinanens 6
B. Mepkynos. CeBIT-2007 — B FAHHOBEPE. HTOHOBOIO? .. .................. 9
B. Xoxnos. AHANOMO-UM®POBLIE TEIEBU30PHI @UPMbLI PHILIPS . ........... 13
1. 3yes. O BEIBOPE 3NTEMEHTOB BJIOKA NMATAHUAYM3Y, . . .....oovvnnnn. .. 16
A. Mearos, KOHCTPYUPOBAHWE NAMIMOBLIX YCHIMTENEN . . ... ...oonnne e 17
C. XemkoB. "MblLUb" YIPABJTAET ABTOMAMHUTOMOM. . ..vvvveeiiieiaannns 18
M. Muxaiinos. HOBOCTUBMMPA . .. .o oiiiiiiiciniii i in e snnassrans 19

B. Hukitun. YHUBEPCANBHBIA M3MEPUTENBHBIA MPUEOP
HA MUKPOKOHTPOIUIEPE . .« .« st sveaesrssasessssnsssssaratasssssnsssas 20

I. OySpoeetko. MPOMPAMMATOP HA BASE "EXTRA-PIC™. . ... ... oooon. 24
M. Tkauyx. MMKPOKOHTPONEPHBIA AELUM®PATOP KOMAH/L KOMMNBIOTEPA . . . 26

B. Tumodees. NMPOTPAMMA JIOTMHECKOIO AHATTM3A CMITHANOB
HA BXOOAX COM-TIOFTA « . .vitcaiiaivinsiansasnasessisannnsisnsensssssos 27

M. Oaonun. CTABUITU3ATOP HAMPSXXEHKWS 0...25,5 B C PEMYJIMPYEMOW
LV EET A o) 3 0 5 | @115 7 A it ol U o st b oo s NG SR 29
A. CUTHWKOB. YCTPOMCTBO 3ALUMTEI OT ABAPUIHOIO HANPSXEHWA CETK . 31

E. Mackatos. BIMPAMUTENM HA TPAHBMCTOPAX ... .vcorreirnnarennnnrnnns 34
0. fymepoe, A. 3yes. ONPEAENEHWE TOKA HACBILLIEHWMA KATYLLEK

WHOYKTUBHOCTU C MATHUTONPOBOAAMM . . .. .viitviiiciieiiieeiees 36
0. Baknawkwna, E. Baravos, O. Nuekuy. IOKCMETP .. ........... e 38
B. Myrux. OXPAHHLIA CUFHANM3ATOP HA OCHOBE MOBUITbHOMO

TENMEBOHA <« ci5 v va v e s e e s e e o O I o s 39
. 3abenux. JBA MHOAMKATOPABIAKHOCTM. ... oovviiiniiinnn i inanianenns 42
1. Mankpartees. ABTOMATUHECKUA KOMMYTATOP @A3. ... .ooovivinniinnn.. 44
A. Moucees. ELLLE PA3 O KOHTPONTBHOM AMMEPMETPE .. ... ..0vciveninnnnnn 45
W. Kysenkos. ENTOK YNPABNEHWA OTONWUTENEM ABTOMOBWIIS .. ... ......... 48

C. Typees. YCTPONCTBO AN 3APFAKU AKKYMYNATOPHBIX GOHAPER

OT BOPTOBOM CETU ABTOMOBMIIA ..o ovrenniineinannnstaiaarsnssnns 49
A. Boek. OXPAHHOE YCTPOMCTBO CO 3BYKOBOW CUMHANM3ALIMERA .. ....... 51
B. Enuzapos. NEPELAYA CMIHANA TPEBOIMM C NOMOLLBHD MOBWMNBHOMO
BTN I v e aiais st v s 4o o) s ies MR o TR aToie e e e T P o Ve e A U b e e 52
0. Mamuen. CAMOT-TUPIAHIA ... ..civivsnimisisensassnsiainsmossassas 54
A Tl OTOTIP o e oo simin et rirismonim e romie R RS W NI a4 b 5 e m v 4 a1 55
B. Ceneaven. YKBMASKBPBIBMHCKE .. ......coiiiiininnnsrarnronnsnrnnns 57
A. Poccunckuii, OfIHOOMANA3OHHLIR TPAHCUMBEP ANA LWADPOBbIX

BRIOB BRI, o ainis v uis v s simornae s e b e e e e A e b g e o 58
MKUKPOCXEMA MC3362 B CBASHOM ANMAPATYPE .........ciiiieiiieaaannnn 60
BTOPASR KOHDEPERLIASITY & «c o ovosiisissims maisroenainixincn s sisiminimies v vis = wiais i sias 62
33).

MOBWJIbHOE TENEBUAEHUE
AYAWUOMETP

LNOMALLHAA METEOCTAHLIMS
CBAPOYHbIW ATMAPAT

TABJ10 C KPYITOBOW PASBEPTKOM




HWapaerca ¢ 1924 rona

MACCOBbIN

y EXEMECSHYHbLIN
HAYYHO-TEXHU4YECKWN

“BRAWONMEHTENE"—“PAOHDGPOHT"—PRaKD" XKYPHAN

“Radio” is mont e!epubllcatlon on audio, video
computers, home electronics and telecommunication

YYPEOWUTENbL M M3LATENL: PEOAKLIMA XKYPHANA «PAOWNO»
SaperncTpuposad Komuretom PD no nevartn 21 mapta 1995

PerncTpaumoHnHsi Ne 01331

Maexsiid pepaktop 0. WM. KPBIJIOB

PepakunoHHan Konnerva:

B. N. BEPIOTUH, A. B. TONBILLKO, A. C. XXYPABINEB, B. C. MBAHOB,

E. A. KAPHAYXOB (OTB. CEKPETAPE), C. H. KOMAPOB, A. H. KOPOTOHOLUKO,
B. I MAKOBEEB, C.J1. MMLLIEHKOB, A. J1. MCTUCITABCKMIA, A. H. NOMOB,
E. I CTENAHOB (MEPBLIF 34M. M. PESAKTOFRA), P. B TOMAC, B. B. ®POJIOB,
B. K. HYOHOB (3AM. M. PEOAKTOPA) -

Buinyckawiwme pepaktopsi: A, C. IONTANA, B. K. YYOHOB

0O6noxxa: C. B. IASAPEHKO

Bepcrka: E. A. TEFPACUMOBA

Koppexrtop: T. A. BACWNBEBA

Anpec pepakumu:

107045, Mockea, Cenueepcroe nep., 10

Ten.: (495) 207-31-18. thakc: (495) 208-77-13
E-mail: ref@radio.ru

Ipynna paBorel ¢ nucemammu — (495) 207-08-48

Oraen peknamm — (495) 208-99-45, e-mail: advert@radio.ru
PacnpocTtpaHeHue — (455) 208-81-79; e-mail: sale@radio.ru
Moanucka v npopaxa — (495) 207-77-28

Byxrantepwn — (495) 207-87-39

Hawm nnarexHue pexanamu

nonysarens — 3A0 “Xypuan "Paguo”, MHH 7708023424,

pfey. 40?028104380901031 598 MeuJ.aerom OCE Ne 781 1, . Mockea
Bank nonywarenn — Chepbank Pocoun, r. Mockea

kopp. cyet 30101810400000000225 BMK 044525225

Moanucaxo k neyatu 19.07.2007 r. @opmat 84x108/16. Nevars odeerHan.
Oftem 8 dma. ney. n., 5 6ym. n., 10,5 yu.-u3a. n.

B posnuLy — LeHa AOroBopHan
MoanWMcHOM MHOEKG:
no karanory «Pocnevyarus — 70772;
no karanory Ynpaenexus ¢enepanbﬂom noyToBoM cenRsn — 89032.

3a copepxaHue peknaMHoro 06uRBNEHNA OTBETCTBEHHOCTL HECET
peknamoaarens.

3a OpUrMHANEHOCTL M COQBMXAHWE CTATLM OTBETCTEEHHOCTL HECET ABTOP.

Pepakuns He HECET OTBETCTBEHHOCTM 32 BO3MOXHLIE HEraTUBHLIE NOCNENCT-
BUA MCMNONL30BAHNA ONYONMKOBAHHLIX MATERWAIIOB, HO NPWHWMAET MEPH! NO MG~
KMoueHuo owmbok 1 onevwaTok.

B cnysae nprema pykonuck K nyGnukaumm pefakums craeut o6 aToM B uage-
cTHOCTE asropa. Mpr 3ToM pepakuma NonyyaeT CKNIoYUTENLHOE NPaBo Ha pac-
NpocTpaHeHue NPUHATOr0 NPOW3BEASHNS, BKNIOYaa ero nybnukaummu B xypHane
«Pafuor, Ha MHTepHET-CTpaHuLax xypHana, CD unu nHem oGpasom.

ABTOPCKOE BO3HArpaxXAeHue (roHoOpap) BEINNAYUBAETCA B TEYEHUE OAHOTO
MecAla nocne nepeoi nybnukaumu B pasmepe, onpeaensemMom BHYTPEHHIM
CNpaBoyuHUKOM TapudoB.

Mo WcTeueHWn OQHOFD rOga C MOMEHTA Nepeoit nybnukaumK asTop MMmeer
npaso onybnMKoBaTL aBTOPCKWIA BAPWAHT CBOET0 NPOU3BEAEHA B OPYTOM MEC-
Te 6ea npeasapuTENbLHONO NUCEMEHHOTD COFNAacks PenaKumm.

B nepenucky penakums He BoTynaeT. PykOnNuGH He PEUEH3WpYIoTCA WU He
BO3BpaLLAKTCA.

® Papno®, 1924—2007. Bocnpon3BeieHe MaTepManoB XypHana «Paawos,
MX KOMMEPHECKOE WCNoNL30BaHne B Mobom BUAE, NONHOCTLIO WK YACTUYHO,
AONYCKAETCH TONLKD C MMCEMEHHOTO PaspeLueHns peaakum.

Ornesarano 8 000 «MI1 Mepma-TNpecca», 127137, Mocksa, yn. «Tpasast»,

A. 24, ctp. 1. 3ak. 71689.

KomnetoTtepHas cerb penakumm xypHana «Papwo»
HaXoAMTCA NOA 3aWMTOR aHTWBMPYCHOR NporpamMmbl
DrWEB W. JaHunosa.

TexHudeckan nogaepxka 000 «Canfl» (Cankr-TNeTep-
Byprckas aHTMBMpyCcHas nabopartopus V. [Jasunosa).

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

S COM(STAR

UNITED TELESYSTEMS

Ten.: 956-00-00 Wureprer: www.comstar-uts.ru
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4 0 NET NPOLLIO C MOMEHTa OTKphITKA B 1967 . Ha TeppuTo-

puu BOHX (HeiHewHwit BBL) nepsoit LieHTpansHoiA
BLICTABKWM TEXHWYECKOro TBopuyecTBa monopexun TTM-67, roe
LN NpeacTasnexHsl nyqimne paboTel pauMoHanM3aTopos,
u3obpeTarenein 1 MONoALIX HOBATOPOB. Takue CMOTPL! NPOBO-
OWNUCE EXEroano snnote go 1988 r., nocne 4ero HacTynuna
naysa, kKoTopan npopomxanack 13 ner.

B 2000 r. B BB, npu nopnaepxke MNMpasurensctea MoCKBHI,
MunucrepcTea obpasosaHua 1 Hayk PP 1 CoBeTa pekTopos
ByaoB Mockssl  MoCKOBCKOIA 06nacTi Ha4yanock BO3pOXAEHVE
asxeHna HTTM, u B 2001 r. cocroanca ¢pecTtuBalib HayqHo-
TEXHWYECKOro TBopyecTBa monogexn Mockeel M MOCKOBCKOMA

HugopmaynoHHBbIe HATYH BbICTABKHM HaXoqQUWNUchL B “pyKax”
npecc-yenTpa.

obnacty HTTM-2001. BrnocneacTeuW BeICTABKW CTanu BCEPOC-
CUIACKUMI, NPOBOAATCH PEryNApHO, MHTEPEC K HUM NOCTOSIHHO
pacTer, a KONMYECTBO YHaCTHUKOB YBENUHUBAETCS.

B arom rogy seictaBka HTTM-2007 npowna c 25-ro no
29 wioHs, B Hel NpuHanu y4actve bonee 1300 gerei, NnoapocTkos
1 Monoabix nogen na 51 cybvexkta PO. B pamkax BLICTaBKM Npo-
BOAWMIWUCE TEMATUHECKWE KOHBEPEHLN, KPYITIbIE CTOMLI, MacTep-
KNacckl, MexayHapoaHLIe WHTepHET-KoHGEepeHLM No akTyank-
HbIM BOMPOCaM Hay4HO-TEXHUHECKOr0 TBOHECTBa MONOAEXM.

B vHdopMaLMOHHOM LIEHTPE BBICTABKM MOXHO Bbino nony-
YUTb MHDOPMALIMIO 06 YHACTHUKAX, NO3HAKOMMUTLCA C YTOHHEH-
HBIMUW NMAaHaMKY MEPONPUATII. BCe HOBOCTH BbINW SOCTYNHBI Ha
otuumansHom cante <http://www.nttm-expo.ru>.

JKCnoHaThl BLICTEBKW B NOMHOWM MEPE OTRaXanu CoBpemMeH-
HbIA YPOBEHL PA3BUTUA HAYKW W TEXHUKW. 3HA4YUTENbLHARA 4acTh
pa3paboTok Bkina caenada Ha OCHOBE COBPEMEHHOI U nepc-
NEKTUBHON 3NeMeHTHOI 6a3bl C LUMPOKUM NMPUMEHEHWEM KOM-
MbBIOTEPHLIX TEXHONOTWIA. 310 0BYCNOBMNO NOBLILLEHWE Kaye-
CTBa TEXHWYECKWX MPOEKTOB W YBENWYEHWE UX KONWHECTBa B
obnacTax 3apasooxpaHeHnn, 6Ge30nacHOCTV KU3HeOEesTeb-
HOCTU, NYMBHWUTaPHLIX HayK, CPEACTB U METOR0B 0By4eHKUA.

WHTepecHyo 9KkCnoanumio npepcrasmn Konneax renekom-
myHukaumin Cadkr-MNerepbyprckoro roCynapCrBEeHHONO YHU-
BepcuTeTa TenekoMMmyHukaumin um. npog. Bony-Bpyesnya.
PaspaboTaHHblil YHUBEPCANBHEIA YCUAWTENL MOLLIHOCTW 0bna-
[aer wupokoi nonocoid sactor (15...100000 My), HW3KKUMm
YPOBHEM COBCTBEHHBIX LUYMOB, HENWHENHLIX WCKaXEHWIA W
BLIXOAHOM MOLWHOCTLIO ao 150 Br. K otinyautensHeivM ocobeH-
HOCTSIM CrefyeT OTHECTM OTCYTCTBME OKCHMAHBIX KOHOEHCATO-
POB B TPAKTE 3BYKOBOIO CUrHana v MCNonb30BaHWE MOHNCTO-
POB B LENSAX NUTAHWA KACcKaaoB NpeaBapuTensHOro YCUNeHus.

CryneHr MypmaHCKOro rocyaapCTBEHHOMO TEXHUHECKOTO YHW-
sepcurera C. JemupoeHko [eMOHCTPMPOBAN LUMPOKONONOCHBIE



poBoTEl  PasnUyYHOro  PYHKUMOHANBHOMD
Ha3Ha4yeHns.

IKOHOMUTL BNEKTPO3HERIUWIO MO3BONUT
UMMYNBCHBIA GNOK NUTAHWA C 8KTUBHEIM KOP-
pekTopoM  KO3(PULMEHTE  MOLLUHOCTH
(asTop — Opexos ., Hay4HbIA PyKOBOAM-
Tens — Pagsedko M.I), npencragneHHbIin
Ha cteHpe Cesepo-Kaekasckoro dwunvana
MockoBCKOro TEXHUHECKOrO YHUBEpCUTETa

peHuss — ot 1 po 50 M. Jlokatop npeaHa-
3HaYeH 4R M3MEpPEHWA NapaMeTpoB ABu-
KYLMXCs 0OBEKTOB, WOEHTUMKALMK XU~
Bbix 0BLEKTOB NO YacToTam cepauebueHms
W ObIX8HWA, YTO NO3BOMAET WCNONB30BATL
€ro Npv NPOBELAEHUN CracaTenbHbIX pabor.

Cpeau Hawbonee MHTEPECHLIX NPOEKTOB
I0HBIX HOBATOPOB MOXHO OTMeTUTL "Bec-
MPOBOAHYI0 KOMIMNLIOTEPHYID NEpHaTKy AnA
. MynsTUMEOWiHLIX 3kpaHos”. Ee

MaxeTs! MoBunsHbIX pobo-
roe "EXPLORER" u "X-SNAKE".

8HTEHHbI HA OCHOBE 3Kraaroo6-
pasHelx anemeHToB. KOHCT-
PYKLMK 3aLMLLEHB! NaTeHTaMu
Ha M300pPeTEHWR W MNonesHble
Mogenu. 3acnyxuBaer BHuMa-
HWA aHTeHHa C Kpyroson ava-
rpamMmMon HanpaeneHHOCTH 4N1A
YCTAHOBKM Ha NOABUXHBIX 00b-
exTax, HanprMep, PeYHbLIX WK
MOPCKUWX CYiax.

Po6oTel — BCerna HeoTheEM-
NeMas YaCTb 3KCNoanumu. Ecnm
paHblue 310 ObUN rPOMO3aKKue
COODYXEHUS C MUralowmmm

)KVPHAII «PAAVIO»

npegpcrasnan  14-netHuin Anex-
caHpp PenopyH U3 r. BnaronapHbii
Craepononsckoro kpas. Ona npeg-
Ha3HaveHa ANA OWUCTaHUMOHHOrO
YNpaBneHna KOMMBIOTEPOM W OCHa-
LWEHa OATYMKAMW, PEarvpyoLLMMIA
HA W3MEHEHWE TONOXEHWUSA KWUCTU
PYKW B NPOCTPEHCTBE W ABUMXEHWUA
nansues. MNep4arka BLINONHAET TE
*e yHKLMK, 4TO 1 0BbMHas KoM-
MbIOTEPHASA Mblllb: C €€ NMOMOLLLIO
YNPaBnaAioT NMoNoXeHWeM Kypcopa,
OTKPLIBAIOT W 33KPLIBAIOT OKHA,
paboTaoT C NpunoxXxexuamu, gaii-

Yuebubiii naboparopwsiii creng "MINC-1".

JaMnoHKamMm, KOTOpbIE ABMFaniCh Me/1eH-
HO, a "coobpaxanu” elle MeaneHHee, TO
celtyac — 310 noaBuxHLle mManorabapur-
HbIE YCTPOMCTBa C COBCTBEHHBIM “MHTEN-
nektom”. OBnacTs npuMeHexus pobotos
6GearpaHnyHa, YTO W A0KA3aNW 3KCNOHATLI
BbICTaBKM,

Maketsl poboToB, CO30aHHBIE CTYNeHTa-
MU kadenpsl "Teopernyeckan MexaHuka u
mexaTpoHuka” Kypckoro rocyaapCTBEHHOMO
TEXHU4YECKOr0 YHUBEPCUTETA, UMEIOT pasHbie
obnactv npumeHesnn. MobuneHblidn poGoT
"EXPLORER" npegHasHadseH oA nepensu-
XEHWA 10 NIOCKWM MOBEPXHOCTAM C NioBLIM
YITIOM HEKNoHa K ropu3oHTy. Kamepa, ycra-
HOBMNEHHas Ha ero KOpIyce, NO3BOJAET Noimy-
4UTL BU3yankHoe npeacTaenesne ob okpy-
xaowiein cpege. Bubpopobor "VIBROBOX"
NepenBsUraeTcA aa CHeT BUOpPaLMM U MOXET
6LITL NPUMEHEH AR O4UCTKW KOHTENHEPOB
OT TBEPABIX OTNOXKEHWA, a8 NPW UCNOoMb30Ba-
HWK HaBeCcHOro o6opynoBaHUA — O/ MOHW-
TOPWHIa OKPYXaKoLWero NpoCTpaHCTea.

MoaynsHbIin HaBop-KOHCTPYKTOP
"LLIKPo6-1" ana Co3naHus PasnuiHbxX Bapu-
aHTOB LLKONLHOMO poboTa pas3paboTtaH CTy-
nertamu 2-ro kypca [lopHo-AnTtailckoro
rocypapcreerHoro yHmwsepcurerta L. Kyom-
HbiM 1 E. YuaikuHbim. Habop cocrouT ua
MOyNeil, W3 KOTOPbLIX MOXHO cobuparb

CBA3KM WM WHbOpMaTUKK
(MTYCW).

Ha kadeppe "Tpoexktun-
pPOBaHWA W TEXHOJIOMMW pa-
OMO3NEKTPOHHLIX cpencTs”
OpeHnbyprckoro  rocypap-
CTBEHHOTO  YHUBEPCUTETA
paapaboTaHel CTEHAH Ans
NPOBEAEHUA 3KCNEPUMEH-
TOB W BbINONHEHWA nabopa-
TOpHLIX paboT CTypeHTamm
TEXHUYECKUX CneunanbHo-

3ameHo

ﬁecnposonuan KOMMNBIOTEPHAaRA NepYyarka.

KOMNBIOTEPHON MbILUM MOXET Cﬂy‘ﬂﬂl’bl

crerr. OpgMH U3 CTEHOoB

(aBTOpLl — B. Eropos, A. 3MHOBLEB) Npen-
HasHayeH 019 U3y4eHUA OCHOBHBLIX 3TanoB
paspaborku ycTpoiicTe Ha MJIMC, sTopoi
(aBTopsl — B. Eropos, A. 3vHoBsbes, B. Byk-
peeB) — Ans MOAENMpOBaHWA ANIeKTpoCTa-
TUYECKWX NONEN.

CucremMy ONEPaTMBHONO MOHUTOPWHIa
LU1A 4pe3BbiNaiHLIX CUTYaUMii Npeacrasun
A. NepoB — kypcaHT BoeHHo-kocmuue-
ckoit akagemun um. A. @. Moxaiickoro.
Cucrema obecrneymBaeTr WHpOPMaLMOH-
Hyl0 noanepxky (supeoHabnmopeHwe,
HaBWUraLus, CBA3k) NpY NPOBEAEHMM NOW-
CKOBbIX W aBapWiHO-CnacarentHbix pabor.
OCHOBHBIMKW 3NEMEHTAMW CUCTEMBI AB-
nAKTCA aspobyid, penurep-pakera v rene-
pakeTa, KOTOopble C NMOMOLLbIO Heynpa-
BJIIEMOr0 PaKETHOIO CHapRAA BbIBOOATCH
Ha BeicoTy go 300 M, rge npoucxoput
OTKpLITHE Napalutota. MNocne atoro B Teye-
HWe 25C OoCylecTenseTca nepegaya
MHGhOPMaLMM AW PETPAHCAALMA CUrHana.

B naGoparopun MHhOpMauMoHHO-Tene-
KOMMYHMKBUMOHHBIX  TEXHONOMMA  Rpo-
CNaBCcKoro rocydapCTBEHHOrO YHUBEPCU-
Teta wm. N. I JemMnpaosa co3naH CBEPXLUK-
POKOMONOCHLIA NoKarop 6nvxHero paany-
ca peicrsun. Ero aBropbl — CTyOEHTbI
A. CunueakuH, W. TopioHuose, B. EBnam-
nues. JlaboparopHiii o6paseL CoCcTouT 13
nepeaarivka v NpuemMHrKa. JnmrensHoCTL
aoHaMpyloLero umnynsca — 600 nc, cpen-
HAF MOLWHOCTL — § MBT, nankHOCTL u3me-

namy. Ee MOoryT MCnone30Barh HE TONLKO
0BbIYHBIE NONL30BATENW, HO M KOCMOHABTHI B
kocMmoce. Paauyc neicTBus NepY4aTkn — oo
4 M, npuemonepepatyvk paboraer Ha
yacrore 433 My, a 4nA NUTaHUA NpUMeHe-
Hbl B3 SNeMeHTa TMnopasmepa AA.

Y 0pHOro W3 CTEHOOB BLICTABKW ObiNO
BCEIOA OXMBNEHHO — TMOTOK XENaIoLmx
“nozHars cebs” Ha uccskan. 3pecs Nposo-
OWNOCE  KOMMBIOTEPHOE WCCneaoBaHue
(OU3NONOMMHECKNX XapaKTEPUCTUK Peakumi
WCLITEIBAEMOrO Ha 3PUTENBHLIE U aKYCTU-
yeckue pasnpaxureny. Peaynsrarsl Tectu-
POBaHWA MOMyT CBMAETENLCTBOBATL O THNE
HEPBHON CUCTEMEI, TEMMNEPAMEHTE, O HANK-
YMKU MY3bIKAnNbHbIX, TBOPYECKMX CNoCoBHO-
CTE WU CKNOHHOCTW K TEXHUYECKUM HaykKam.

Mo TpaguuMK, Y4aCTHWKOM BbICTABKW
6k 1 xxypHan "Paomo”. CoTpyaHvKn pepak-
LMW OEBANY NOCETUTENAM KOHCYNETaLMK No
MNPUMEHEHUIO PaaMO3NEMEHTOB, WaroToB-
NEHWIO KOHCTPYKUMA, OMNUCaHWEe KOTOPhLIX
onyGNrMKoBaHO Ha CTpaHvLEax XypHana. Ha
PenakLWoHHOM CTEHAE CBOW pa3paboTky —
yeunutenu, BeiroBeie Nprbopk!, 3NeKTPOH-
Hble MWrpywkn pemodcrpuposan PUTT
"PATET" LAO r. Mockss! (pykoBogMTens —
Enetxia Mearoea (RA3ACC)).

3a akTMBHOE y4aCcTMe B BLICTABKE
HTTM-2007 v Bonswwioi Bknag, B Nonyna-
pU3auMi0 Hay4HO-TEXHUYECKOro TBOP-
4YecTBa MONOAEXW xypHan "Paauno” Gbin
oTMEYeH cBuaeTenscTeomMm BBLL. [
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CMOryT NPeTeHAOoBaTs Ha OQMH M3 NPH3OA.

A. KOPOTOHOLLKO, xkaHf. TexH. Hayk,
¥ B. KJINMOB, kaHg. TexH. Hayk, r. Mockea

MpumeHeHne CMYTHUKOBbLIX
HaBUraLlMOHHBIX CUCTEM

WMHdopmaums CnyTHMKOBBIX HaBUra-
LMOHHBLIX CUCTEM WCNONb3YyeTrcs Ans
peLUeHNA OBYX OCHOBHLIX BUAOB 3anau:

— HE@BUraumm — onpeaeneHus Koop-
[LMHAT U CKOpOCTel ABMXeHA 06LEKTOB B
peansHOoM Macwuirabe BpemeHu. Takue
aanaum HeobGxoaumbl gna obecneveHvis
feaonacHoOCTV NONETOB  CaMOJIETOB,
MOpEnnasaHus, perynvMpoBaHns OBUXe-
HWS NOE3aoB, ynpasneHus asTomobunb-
HEIMW NEpEeBO3KamMu U APYruMn TpaH-
CMOPTHEIMW OMepauuami,

— KOOPAMHATOMETPUPOBAHWA (KMNK
NO3ULWMOHWPOBAHUS) — ONpegeneHus
KOOPAMHAT CTALMOHAPHLIX ECTECTBEHHBIX
WU UCKYCCTBEHHBIX 0ObEKTOB. YkasaHHas
3apaya, Kak npasuno, He orpaHuyeHa
BPEMEHHLIMWM  pamMKaMu  NpPOBEAEHUR
W3MepeHnin 1, COOTBETCTBEHHO, NO3BONA-
€T MCNOMbL30BaTh METOALl HaKonneHws
PEe3ynLTaTOB U WX NOCNEeAYIOWY CTaTu-
crvdeckyio o6paboTky. [ns cucTem Koop-
AVHATOMETPUPOBAHUA B CMNYTHUKOBbLIX
HaBWUIaLMOHHBLIX CUCTEMAX NPEaYCMOTpE-
Hbl Bonee CnoxHue METoabl U3MepeHns
0anbHOCTH, WCNONb3YIOWME OUEHKY He
TONBKO BPEMEHW NPUX0Aa HaBUIaLMOHHO-
ro CUrHana, Ho Takxe 1 namepeHue ¢ass!
NPUXOARALLEro CUrHana, 4To MO3BONAET
MoAHATE TOYHOCTE M3MEPEHWA KOOPAMHAT
[0 YPOBHA [0A€11 METPA — TaK HasblBae-
Man "reopeanyeckan” TOHHOCTb.

B cooTtBeTcTsMM € 3TUMKW  [BYMA
OCHOBHLIMK  33Aad4ami  nosbL3oBaTenu
CryTHWKOBOI HaBuraumu obpasyoT ase
OCHOBHbLIE FPYnMnbl — HaBWUIFaUMOHHYIO U
reoneanyeckyio.

MNepsas rpynna Bko4aeT B cebs TpaH-
CrnopTHele noTpebuTenu, KOTopbie C
Wcnonk3osadem HKA pewawTt 3apaqu
YNPaBneHns WU KoHTPoNs ABuxeHns, obec-
neveHns 6e3onacHoOCTU ABVXEHWS, pery-
NUPOBaHUA  MOTOKOB  TPAHCMOPTHBIX
CPEencTs 1 Apyrue.

K atum notpeburensm NpUMbIKaoT
TakXe Te, KOTOPble UCNONL3YIOT CNyTHW-
KOBYH) HaBWrauuio Ons CBOWMX Npou3-
BOLCTBEHHbLIX 330384 — MOPCKUE npoMbl-
CNOBUKK, CENBCKOXO3ANCTBEHHLIE NOTPE-
BUTENK, a TAKXKE NONL30BaTeny Tak Hasbl-
Baemoro GbiTOBOro YPOBHA — nyTelle-
CTBEHHWKM, TYPUCTLI, OXOTHUKM, puiBono-
Bbl, paaMoniobuTenM N T. A.

B uenom aTa rpynna MOXeT BKNo4aTk B
cebs obliee Yyucno Nonk3oBaTenei, ua-
MEPSEMOE MWNIMOHAMW.

Bropan — Gonee yakas npogeccno-
HanbHas rpynna nonk3osBareneil — arTo
reone3avyHeckne W kaprorpaduyeckme
cnyx6bl, CTPOMUTENbHLIE OpraHu3aumm,

KOTOpbIE peLwanT 3aaayv Co3naHus
BLICOKOKa4eCTBEHHbIX KapT, ocOecneveHus
CTPOUTENLCTBA OOLEKTOB U MarmcTpanen,
BEeHUA 3EMENBHOIO KaaacTpa, Mexesa-
HWS, reopasBenku U T. 4. B yucno rakux
noTpebuTenein BXOAAT TaKXe YYeHLle,
KOTOPLIE NPOBOAST WCCNenoBaHws, CBA-
3aHHbLIe C 3emneil, ABMXEeHWeM Marepu-
KOB, NPOrHO3UPOBaHWEM 3EMNETPACEHWIA
W OPYruX reonorvyeckux ABNEHWH, a
TaKke uccnepoearen B 06nacty KOCMO-
HABTUKW W acTPOHOMWW. YWCNEHHOCTb
BTOPOIA rpynnel notpeburenein MeHbLue,
yeM nepeoi, obLLee ux YMCNO COCTaBNAET
[ECATKM TLICAY, HO AR 3TOW rpynnbl Nonb-
soearenei Tpebyerca obopynosaHue co
aHayuTensHo Bonee BLICOKUMMW TOYHOCT-
HbIMUW XapakTepucTUKamMK.

KayecTBo HaBUraLMoOHHOW WHGoOpma-
UMK, ee TOYHOCTL, HadeXHOCTb (Henpe-
PLIBHOCTL), KOTOpbIE MONY4alnTca Npu
HenocpeacTBeHHOM MCMNONb30BaHUK
cuctem [TIOHACC v GPS, 3avacTtyio He
MOXET YAOBNETBOPUTL NONk30BarTenen,
TaKk, HanpuMmep, Ans MHOMMX TpaHcrnopT-
HEIX NPUMEHEHWI MOXET noTpeboeartses
To4yHOCTE 1...2 merpa. B arom cnyvae B
cucTeMax CnyTHUKOBOW Hasurauvn npe-
JAYCMOTPEHO WCNONL30BaHWE Tak Hasbl-
BaeMblx (QYHKUMOHaNEHLIX AONONHEHWUNA,
KOTOPLIE TPUMEHSIOTCS!, KOrAa TOYHOCTb U1
HENPEPLIBHOCTL MHpOPMaUWK, nonyvae-
MO HENOCPEACTBEHHO C KOCMWYECKWX
annaparos, HE NO3BONAET pellaTtbh Kakue-
nmbo 3apauv, Hanpumep, obecneveHune
nocagku CamoNeToB B YCNOBWAX OTCYT-
CTBUS BUOMMOCTH, 33BOAKA KPYNHOTOHHA-
¥HBIX CyA0B B AokW. Takue onepauvm Tpe-
6yioT obecnedeHne 3Ha4eHwi owKnboK
Hasuraumm Ha yposHe 0,5...1 m.

DYHKUMOHANBHBIE [ONONHEHWA
FMOHACC — aro COBOKYNHOCTL Nporpam-
MHO-anmnaparHbIX CpPeacTs Ha3emMHoro u
KocMuyeckoro Gasvposavmii, GopmMuU-
pylowMx ¥ nepegaolmx norpebutenio
LONONHUTENBHYIO MHQOPMaUMID ona no-
BhLILLEHWA KA4ECTBa PELLIeHWUA 3a0aYy HaBu-
raumMoHHoOro obecnevenus. 3ta nonosn-
HUTENbHas MHGOPMAaLIMA BKIIIOHaET B ceba
Tak HasbiBaemele anggepeHumansHoie
nonpasku 1 "COOBLLEHWA LLENOCTHOCTH".

"CoobLueHuns LLenoCTHOCTU™ coaepxar
NPW3HaK UCNpaBHoOCTU WK HEWCTPaBHO-
CTW CMNYTHUKa WKW OLEHKY YPOBHA BO3-
MOXHOWN OLLMBKY M3MEPEHMIA.

AuddepeHyuanesHele  NONpPaBkn KW
coobLIeHNs  LEENOCTHOCTW Bbipabatkl-
BaIOTCA CreLMabHBIMW KOHTPONBHO-KOP-
pexkTupylowmMn craHumamm (KKC), koto-
pble BKIIOHAIOT B Ce6a namepuTenbHbIi
CNYTHUKOBLIA HABUIALUMOHHBIA NPUEMHUK,
nNpoueccop BbIMUCNEHWA NONPaBoK W
PaaMonUHMIo ANA Nepeaas Nonpasok Ha
Bopr notpebureno.

MpuHumn BuipaboTkn anddepeHumn-
anbHbIX KOPPEKUMIA Cnenyiowmii.

KKC npowasoguT W3mepeHue Koopau-
HAT CBOEro NONOXEHWA MO BCEM CryTHWU-
Kam, HaXOMALLMMCA B 30HE ee BUOMMOCTW,
3aTeM CPaBHMBAET 3HAYEHUS U3MEPEHHBIX
KOOPAVHAT C anpuopHO U3BECTHLIMIM KOOP-
[OMHATaMK1 CBOEro nonoxexus. MNony4exHas
PasHOCTb M3MEPEHHLIX W anpUOPHbBIX KOOP-
[MHAaT ABNAETCA HABUIALMOHHON OLLIMBKORA,
koTopaa 3areMm TpaHchopMUpYyeTca B
nonpaeky K OanbHOCTU 00 Kaxaoro w3
CTNYTHUKOB. YKasaHHble Monpaski n nepe-
[alTcs noTpeburensam, Haxoosimmcs B
3oHe, koHTponupyemoii KKC. MNepepaqa
nonpaBoK OCYWECTBNRETCA No Crneuuans-
HeIM KaHanam cesau. MNorpeburens, nony-
qyvB 9Ty AuddepeHumanbHyio nonpasky,
BBOOMT €€ B JanbHOCThL A0 COOTBETCTBYIO-
WEro CryTHWKA, WU3MEPEHHYI0 COOCTBEH-
HbIM HaBUraLMOHHBIM NPUEMHUKOM. Tem
CaMbIM UCKIIOYEETCH 3HAYUTENBHANA YacTkb
OWWBOK U3MEPEHMSE W TOYHOCTb MHGOP-
MaumM noesiwaerca. Benvumna owmbok
yMeHbLUAETCH A0 3 M NMPpY HaxoxXOeHUn
nonb3oBatens B 3oHe pagvycom 150 km
00 KKC v go 10 M npy HaxoXaeHum nonb-
3oearens B 3oxe paguycom 400...800 km.

B cnyyae, ecnn owwvbka B fanbHOCTH
00 Kakoro-nbo cnyTHUKa nNpeBocxopuT
onpepenexHsiii npegen, KKC Boipaer
notpebutenio coobuieHue O HapyLUeHUK
LeNOoCTHOCTM namepeHuin. Motpebutens
[OMKEH VCKMIOMUTE AaHHBIM COYTHUK U3
pelieHUss HABUraLUMOHHOR 3apaqv U
WCNONL30BaTh ANA €€ pelleHus apyrue
HKA, HaxoaawWwmecs B 30He BUAVMOCTH.

B rex cnyyasx, korga KoppekTupyroLLas
WHopMaUMa nepegaeTca Hepes Halem-
HbIE PAANONUHUK MNKU NO HA3EeMHBIM KaHa-
nam cefR3u, Takaa auddepeHunansHas
cucTeMa Ha3biBaeTCx NoKkansHow. Ee 3oHa
06LMHO umeer pagmyc 150 km.

B Tom Xe chy4ae, ecnm uHpopmMaums
KKC nepenaercs notpeburenio no paavo-
NVMHWK Yepes reoCcTauuoHapHLlil CNYTHUK,
To Takas auddepeHumansHaa cucTeMa
Ha3LIBAETCA KOCMWYECKOW LMPOKO30H-
HOW cucTemoil. 3oHa AEeWCTBUA Takown
cuctemsl umeet paguyc 300...500 km.

B mupe B HacTosLLee BpemMs aKcnnya-
TUPYIOTCA TPW TakuMx LWWPOKO3OHHBIX
cuctembl — amepukaHckas WAAS wHap,
Tepputopvein CesepHoit AMepuku, eBpo-
neickan EGNOS van Eeponoit, CesepHoit
ADPUKOIA 1 3HAUUTENLHON HaCTeIO ATnaH-
TUHECKOro OKeaHa v anoHckan MSAS Hapn
BocrouHo Asuwell n Tuxum OKeaHoM.
Poccuitckan @degepauvs nnaHupyer B
6nuxaiine rogbl PasBepHyTb Takyio
CUCTEMY, COBMECTUMYIO C €€ MHOCTpaH-
HBIMUW @Hanoramu.

MHpuBMayanbHaa annaparypa
nonb3oBarenen

BaxHelM 3NeMEHTOM CUCTEM CIyT-
HWKOBOI HAGBUIrauMy SIBNAETCH MHAMBUOY-
anbHas annapartypa nonk3oBarenei cnyT-
HUKOBLIX HGBUIrauMoHHeIX cuctem (HAM).

Ha pwuc. 3 npeacraeneHa QyHKUMO-=
HanbHas cxema MHAVBKAYankHOW annapa-
Typbl NONL30BATENE, COKPALLEHHO Ha3bi-
paemas "HaBUraLMOHHbBIA NPUEeMOUHOM-
karop”.

MpuemonHOgMKaTop, Kak npasuno,
BKOYaeT B cebn cnegyiolme anemeHThl:
aHTeHHO-(WOEPHOE YCTPOMCTBO, paavo-
TEXHWHECKYIO 4aCTh, BIIIOHAIOLLYIO B cebn
BbICOKOYACTOTHLI aHasforoBbiid ycunm-
Tens U uwdpoBeoii npoueccop obpaboTku
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CUrHanoBe, HaBura-
UMOHHBIA Npouec-
cop WM gucnnen c
aneMeHTamMm
ynpaeneHna npue- |
MOWMHOMKaTOPOM.
Bo mHorux Ba-
pyaHTax ucnonk-
30BaHWs NpUemMo-
WHOMKATOPOB, B 4a-
CTHOCTW ANA TpaH-
CMOPTHLIX NpyUMe-
HEHWIA, KpOME OTO-
BpaxeHua HaBura-
UWOHHOIW  uHGOp-
MauumM Ha aucn-
nee, ara wHoop-

MauuMa C HaBura-
LMOHHOIO npoueccopa
nepepaerca B Gopro-
Byl0 CUCTEMY  yn-
paBneHus TpaHcnopT-
HbIM CpencTBOM WK
Xe nNo paguonuHUKM B
HaseMHble aucneryep-
CKWME W KOHTPONWPYIO-
wme cnyxOol.

Kakue xe 0CHOBHbIe
GyHKUWMY  3NEMEHTOB
npuemouHavkaropa?

PagworexHuyeckan
4acTb CUCTEMBI W MpO-
Lieccop obpaboTkn
pPagvoOHaBUI aLUMOHHBIX
CWUrHanos pewaioT
3apgaym  npuema w
BLIAENEHVS MONE3HOro
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curHana wa paaworuy-
Ma W MPUBASKKM 3TOrO
CUrHana K KOHKpeTHoOMY
KOCMWYECKOMY anna-
party. lpoueccop Tak-
we obecrieuvBaeT pge-
KogupoeaHwe wHopop-
Mauuu, copepxawienca
B 3TOM CUrHane, v npu-
BA3KY €ro K efAuHOMY
BpemMeHn. Ha Bxope
paguoTEXHWHECKOW
4acTu  MNPUCYTCTBYET
CMECk CUrHanoB BCEX
CNYTHWUKOB BO BCEex
WUCrnonb3yeMelx pagvo-
TEXHUYECKMX AManaso-
Hax. JHepreTuyeckuin

YPOBEHb CUrHanoe
o4eHb Man — Ha
t 150...155 ab HUXE

YPOBHA MOLLHOCTW B
| ogpuH BatT. [lpHUemMHuK
{ Boipenser ua aToi
CMECH CUIHAN KaX4oro
KOHKPETHOr0 KOCMUYe-

ckoro annapara. CyuwlecTByioT pasHeie
Meroabl Takoro BupeneHws. B cucteme
MOHACC wcrnone3yercs YacToTHOoe pas-
nenenve, npyv Kotopom kaxaeiii HKA
U3nyYaeT CUrHanbl Ha CBOEI KOHKPETHOM
¢VKCUPORAHHOM YacToTe, 4TO NO3BONAET
npoBecTy naeHTMPUKaLMIO CNYTHUKOB,
M3MEpUB 4HactoTty curdana. B cucreme
GPS ucnons3yeTca KOAOBOE pasfeneHne
kaHanos. MNpu Takoit cucTeme Kaxpbin
KOCMUWHECKWIA annapar uanydyaeT LWWpPOoKo-
NoNOCHBIA CUrHan BO BCE nonoce guana-
30Ha. ITOT CUrHan MogynupyeTcs Koao-
BOV AECHATHMPaspanHon nocnefoBarenb-
HocTeio. Kaxaomy HKA npepnuceiBaercs
CBOIM MHAVBUAYanNbHLIA pecaTupaspan-
HbliA kop,. MpueMHKk noTpeburens npous-
BOOWT  KOppensiuuoHHyl obpaboTky
CMECH NPUHATLIX CUTHANOB W Boldensier n3
3TOW CMECH CWrHanoB WMHOMBUAYyanbHbe
KOObL KOHKPETHOrO KOCMMW4YeCKOro anna-
pata. HaBUrauMOHHBIA NPUeMHUK MOXET
BuiTb OAHOCUMCTEMHBIM, paclUdpoBLI-
BAlOLLWMM CUrHanbl, Wany4aemeie TONeKO
cucremoi MMOHACC unm TONBKO CUCTe-
moii GPS, ¥ MynsTUCUCTEMHBIM, OAHOBPE-
MEHHO NPUHUMBOLWMM W AetmdpYIoLmm
curHansl aeyx atux cuctem. MNpu 3tom
npoussoaurTcs obpaboTka o6oux 4acToT-
Hblx nogavanaszoHoB L1 u L2 kaxnoi
CUCTEMbI.

Ha Beixofe npoueccopa oGpaboTku
CUrHanoB aelundpoBaHHan MHGOPMaUma
CONEPXWUT KOO AankHocTH, Homep HKA m
VHGOPMALMIO O COCTORHWUW W NONIOXKEHUN
3TOro CNyTHWKA.

BaxHoI xapakTepucTUKOn NpUeMHUKa
ABNAETCH YMCNO ofHoBpemeHHo obpaba-
ThIBAEMbBIX KOCMMWYECKWX annaparos.
CoBpemMeHHbie npuemMHuKK 0Bbi4HO obpa-
6GarwiBaloT nHdopmaumio ot 12 o 16 koc-
MUHECKUX annaparos, T. e. umetot 12—16
kananos obpabortkn. 310 No3BonseT npu
peweHnu HaBUrauWoHHOI 3apaqu
WCNONb30BaTh NPakTUHecKkn BCE CNyTHW-
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B obnacTtu WHTerpanskHON
3NEeKTPOHWKN NO3BONWN CO3-
[arte NPakTUHecKUe KOH-
CTPYKUMK npodeccuoHanb-
HOTO NPUMEHEHWR BEeCOM
2...3 kr. Habop cneuvanbHbIX
WHTEerpanbHblXx CcxeM Aans
TaknxX KOHCTPYKUM# cocTta-

T. €. obecne4eHne YyBEPEHHOO, HAAEXHO-
ro pagvonpyvema HaBUraUMOHHBLIX CUrHa-
noe norpeburensmu, lNpobnema BO3HU-
Kna W3-3a OrpaHu4eHHoONn MOLWHOCTH
nepenarinkoe curHana Ha Gopty HKA w
6Gonblunx paccroasuwii (6onee 20000 km)
mexay notpebutenem n HKA. Kak yxe
OTMEHanoch, MOLHOCTL CUrHana Ha
BXOO4€  NPUEMHWUKE

KW, KOTOPLIE HAXOAATCA B 30HE pagmo- |
BUAMMOCTH NoTpebuTens. |

3apava onpepeneHvwa mecronono- |
XeHus noTpefuTens pewaeTca HaBu-
rauyWMoHHBIM NPOLLECCOPOM, KOTOPLIN
otbupaer wm3 Bcex Habnopaembix
CNyTHUKOB Haubonee GNaronpuATHLIE
B yacTu oBecneyerna TOYHOCTH HaBuy-
raumu. Mo BEKTOpPHBIM YpaBHEHWAM,
npveefeHHbIM B NEPBOI YacTn 3Toil
CTaTb¥, OH PELlaeT HaBUraLMOHHYIO
3apaqy, No AansHOCTAM 40 BEIOpaHHBIX
CNYTHUKOB ONPeaenser [nonrory,

norpeburens cocra-
snsaer —-150...155 gb
no oTHoweHwnio k 1 Br.
Ina npuema curHana
TaKOTr0 HU3KOro YpoB-
HA W BblAENEHWA W3
HEro WMHGOPMAaUNOH-
HOTO coobLuieHns
norpebosanocks pas-
paborare cneuvans-
Hele MeToasl oBHapy-
XeHus 1u obpaboTku
cUrHanoe, co3garb
BbICOKO4YYBCTBUTENb-
HbIE MPUEMHUKK, KOp-
pensunoHHbe punb-
Tphbl C GoNkLLIOK HA30I
M Apyrve paguortex-
HW4ECKKEe yCTpOii-
cTBa.

WKMPOTY W BbICOTY notpebutensa, a
TaKxe napaMeTpsl ero ABMKeHUs —
KYPC U CKOPOCTb.

MNony4yeHHLIE OaHHEIE NMEPENANTCH Ha
ovennei norpebutens. Bug npepcraene-
HWA 3TUX OaHHBIX MOXeT OblTh pasnuy-
HeiM. MNpocTeiiwein uHoVKaumen SBnaeTcs
rabnuyHan umdposas. LUnpora 1 gonrota
B BWOE 3HA4YeHWUW rpagycoB, MUHYT U
cekyHp oTobpaxaloTca Ha TabnnuHbIX
SNEKTPOHHBIX MHAWKaropax. Ona Bonee
OTBETCTBEHHBIX MPUMEHEHWA WMCNOMNb-
3yIOTCA rpaguyeckue AMCnneun, Ha KoTo-
pbix, HApsAy C KoOpoUMHaraM NoNoXeHus
obbekTa, orobpaxaerca 3neKTpoHHan
Kapra MECTHOCTU C HEOBXOAWMBIMW OpU-
eHTMpamMu 1 cbwektamu. lMpumep Takoro
OWCnnes asWauWuoHHOTO NPUMEHEHWA
¢durpmet "TpaHaac™ nokasaH Ha puc. 4.

B uenoMm npueMoMHAMKATOP ABNSIET-
cA CNOXHBIM panuoTeEXHUYECKWM
YCTPOWCTBOM, UCTIONL3YIOWMM GonbLuoe
HMCNO 8HANOTOBLIX U UM(POBBIX KOMMO-
HeHTOB. [puemMonHAVKETOPLI NepBoro
nokonexus, paspaboraHHuie B 80—90-x
rogax npownoro Beka, Npeacraensany
6nokn Becom 20...40 kr u, cooTBeTt-
CTBEHHO, MMENW BECLMAa OrpaHV4eHHoe
npumeHenne. B panbHelilwem nporpecc

Bnsn 5—6 epuHuy. Ha puc. 5 nokasax
KOMMNEKT NpUeMovHavKaropa ansa mMop-
CKMX 1 peyHbix cypoB "Kortnud MT 1027,
paspaboTaHHblli POCCHMIACKMM WHCTUTY-
TOM pagvuoHaBvMrauMM W BpEMEHU
(r. Cankr-Metepbypr). Ha puc. 6 noka-
3aH obLWiA BUA KOMNNEKTa CNYTHWKOBOM
annapaTypbl AN reofesn4eckux npume-
Henwin "3emnemep JSIIM", paspaboTan-
Hblil TOIR Xe opranusauveit.

Mo mepe pansHeRWero pocTa CTENeHn
WHTErpauMn MuKpocxem paspaborumnkam
YAANOCh CO3AaTh MHAVKATOPH MAacCOBOIO
npumeHeHua eecom 100...200 r (puc. 7,
8 w 9), yro no3eonuno, Kpome npodec-
CWOHaNBHOrO WCNONL30BaHWsA, LWMPOKO
BHEAPATL CNYTHUKOBYIO HasBurauvi B
NoBUTENECKYI0 NPakTuKy — TYPWU3M,
oxoTta W peibonoecTeo, paguonioburens-
CTEOMT. A.

MNpu cospaHwm cucremu JIOHACC
(aHanorvyHo W NpK CO34aHUM CUCTEMBI
GPS) paspaboruvkamu 6bino pelueHo
BonklIoe YUCNO HayYHbIX, KOHCTPYKTOP-
CKMX W TeXHONOru4eckux 3apaqy. Hanbonee
CNOXHbIMW 13 HUX Bbinu aBe. Mepeas —
aTo obecneyeHue JOCTYNHOCTH CUCTEMEI,

Bropas npoBnema
3aknyanack B ra-
paHTUpoBaHHOM o6ecnevyeHul BhICOKOW
TOYHOCTWU HaBUraLmn. PellieHne 3Toin npo-
6nembl noTpeboBano co3gaHus BoPTOBLIX
XpaHuTenei BpEMEHN Co cTabunLHOCTHIO
8o 10 ?—10"" u npuesaskoii k UTC ¢ To4-
HOCTBIO 10 HAHOCEKYHA, CO3[aHWA TOHHBIX
cpencts opburorpadpum, yyera HeopHo-
POOHOCTH MPaBUTALMOHHOTO NoNs 3eminu,
BO3MYLLEHWIA WOHOCgEpPL W, COOTBET-
CTBEHHO, GNyKTYauMiAi CKOPOCTU NMPOXO3X-
OEHWS PAOMOBONH W T. A.

Cneayer OTMETWUTE, YTO A0 HACTORALLETO
BPEMEHW TONLKO ABe cTpaHsl mupa, CLLUA
n CCCP/Poccua, CMOrAKM NpakTUyecku
PELUNTL BECE KOMINNEKC Npobnem, co3nars
W BHEAPWTE JENCTBYIOLLME CUCTEMBL.

M B 3akn4eHWe cnegyer ckaazarhb,
YTO CErogHs BHEOpEeHWe CnyTHWUKOBOW
HaBUrauuu Ha TpaHcnopre, B CTPOW-
TENLCTEE, B HaykKe v NMPOM3BOACTEE, a
TaKkxe ANns KOMMEPYECKoro u BuiToOBOro
NPUKNaaHoOro UCNoNL30BaHUA HaxoouT-
CA B Ha4ane CBOero nym W, cneposea-
TensHO, Kpyr 3aaa4y U Macwrabel npume-
HEHWsI CNYTHUKOBLIX CPeACTB HaBUraumm
B Bynywem 6yoyT BHeOpATecs Bee 6onb-
we 1 6onble. B
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oyepepnHon BeicTaeke CeBIT (LieHTp
OEeNoBbiX U MHPOPMAUWOHHBIX TEXHONO-
TWid) ObINO NPepCcTaBNeHo MHOMO pasnuy-
HOrO 3NeKTpoHHoro o6opymoBaHus,
WUCNONb3YeMOoro B 04eHb pasHbix obnacTax
[EeATensHOCTU YeNnoBEeKa: BbIYMCNUTENL-
HOW TEeXHWKe, CBA3W, aBTomobunecTpoe-
HUW, KYNETYpE, criopTe, B 66Ty v ap.

Bcero B BbICTABKE MPUHANKM y4acTve
6059 npegnpusTHiA M3 77 CTpaH co BCex
KOHTMHEHTOB. Paameulenue ux notpebo-
Bano 280 202 m? nnowaaw. 3a cemb AHei
BbICTABKY noceTunu okono 480 000 veno-
BEK, M3 KOTOPbIX No4TH 25 % npuexanu na-
3a pybexa (v3 100 ctpan). Oceellanv ee
paboTy okono 10 000 xypHanucTos neyar-
HbIX W 3nekTpoHHbiXx CMW. Hemeukwmit
TeneBM3WOHHLIA KaHan HosocTen ZDF
exefHeBHO nepepasan penopTaxm ¢
seicTaBku. MpumepHo 125 000 nocetuTe-
neit MHTepHeTa u3 MHOrMX CTPaH B pexu-
me "on-line” exepHeBHO CcoOBepLianu
"nyTewectena” no CeBIT.

Crpanbi-napTHepsl. Kak v B npensiay-
LMe ropel, BuICTaska Buina noyTH Hanono-
BWHY IEPMaHCKOK — 2748 oprasvaaumii
sananm 170 509 M obuweit nnowaam
(61 %) B pa3Hbix nasunsoHax. MHorve
3NEKTPOTEXHUYECKME NPEONPUATUA CTpa-
HEl YYacTBYIOT B KOMMNaHWW MO CoKpalle-
HUIO NOTPEGNEHUA SNEKTPOIHEPTUK NYTEM
3ameHbl namn Hakanusanus Gonee agdex-
TUBHBIMW OCBETMTENBHLIMK NPUBopaMu.

M3 WHOCTpaHHLIX Y4aCTHUKOB Hawbo-
nee 3amMeTHO Oulyuwanoce NpMCyTCTBME
Kuraiickoin HapogHoii PecnyBnuku. KHP
BmecTe ¢ loHkOHroMm npegctasunu 668
obreauHEeHWn K ngaennpunmﬁ apeHgo-
BaBwwmx 14 077 M° obweit nnowaon. C
koHua 1970-x ropos Kutai emoHCTpupy-
eT BrevaTnsaioLwmMe TEMIb Pa3BuTus. Emy n
HECKONIBKUM OPYrMM  pPa3BuBaioLmnMecn
cTpaHaMm, Takum, Hanpumep, kak bpa-
aunvs M MHaws, yaanoce Nokasats, 4TO
ycrnewHoe pyKkOBOACTBO OMPOMHOM CTpa-
HOW 32BWUCUT HE CTOMNBKO OT NONUTHUYECKOD-
rO CTPOR, CKOMNBLKO OT M3DPaHHOM KOHLUEN-
UMM ynpaenexws, ymenoro nogbopa u
PaccTaHOBKM KaapoB.

Ceiivac oxHeie npoevHumn KHP, no
CYLUEeCTBY, CnyXaT NpPou3BOACTBEHHO
6a30i1 Mo BLINYCKY BLMUCNWMTENLHOW Tex-
HWKW W OBITOBOW 3NEKTPOHWKKW Ans BCEro
3emHoro wapa. Mo kayecTey v HaaEXHO-
CTW KMTAWCKWE W3OENWA BrONHE KOHKY-
peHToCcnocobHe, NO3TOMY B MecTax pac-
MPOCTPaHEHWA OHWU HEPEOKO MaCKUPYIOT-
cs nog u3BecTHoie "Gpenabl”. [loBonsHO
4acTo MMEHWUTHIE a3WaTckue, amepwKaH-
CKVE ¥ EBPONenCcKue KOMMaHUWU BHICTY-
nawT BCEro NWb B POAW NOCPEOHWKOB,
T. €. KPYNHBIX 33KA34MKOB 3NEKTPOHHOW
TEXHUKW M ONTOBLIX MPOQABLUOB €€ B
co6CTBEHHBIX CTpaHax, npuyem kKuTaiubl
HEe 0BuxalTcas Ha CBepxNpubLINbHLIE
nepenpoaaxu NPoOU3BOAMMBLIX MW NPO-
nyxToe. Ha CeBIT oHu npamo-Takv "uany-

CeBIT-2007 —
B laHHOBEpe.
Y10 HOBOFO?
B. MEPKYJ10B, r. Mocksa

yanu" roTOBHOCTb K 3aKNIQYEHWIO KaKux
YrOAHO IKCMOPTHBIX KOHTPaKTOB.

B Heboratoi NpupoaHeIMU pecypcamu
CTPaHe TOXE MPUHUMAIOT MEPBI NO 3KOHO-
mum  notpebneHus anekTpuyectea. C
WHTEPECHLIM MPEeanoXeHWeM BbICTYNuIK
cneunanucTsl No TpeHaxepam w3 lowH-
koHra. B cnopTvBHEIE CHapRaLI OHW Npea-
NaralT YCTaHOBWTL Hebonblive auHamo-
MALKWHBI C POTOPamu, BPAaLLAIOWMMUCH

N
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Gnarofaps puTMUYHOMY BO3OEHCTBUMIO Ha
HUX Kauawlmxca neganeii, NOBOPOTHLIX
peiNaroB, CMEeLalouMxcs Yynopos, a
namnbl OCBELLEHUA NoaKNIounTL K Bydep-
HbIM aKKyMyNATOpaMm, 3apaxaemMbiM Taku-
MW MMHMETIOPHBIMM  FEHepaTopamu.
MpakTuka nokasana, 410 HeGonbLwoi puT-
HEC-KNYy6 MOXEeT HaxopwuTeCa Ha MOAHOM
camoobecneyeHun 3HepronuTaHuemM npu
[OMKHOIN NOCeLLaeMoCcTh ero cnopTcme-
Hamu. BoT M BonnowaeTcs B OeNCTBUM-
TenLHOCTL JaBHee Kypbe3HOoe npepnoxe-
HWe Mo nepepadYe BpalaTeNbHbiX OBUXe-
HWI OT GanepuHel K OMHAMOMALUWHE,
BrEpPBLIE 03BYYEHHOE 3ameyaTenbHbiM
catupukom A. PaiikuHeiv [1].

TpagMumoHHy0 akTuBHOCTE Ha CeBIT
nokasanu gpyrve aswartckue "Turpel”:
TaiiBaHe C 602 OpraHn3aumMamm, 3aHABLIK-
mu 18 320 M nnowagen, u Pecnybnwka
Kopesa (KOxHan Kopes) — 215/4610, a
Taroke CLLA — 185/6116.

Cpeaw eBponewckux CTpaH nepseoe
MECTO MO YWMCANY 3KCMOHEHTOB 3aHana
Poccuna (150/3389), npuuem oHa nonyym-
na craryc "cTpaHui-NnapTHepa” BICTaBKW.
Mo cBMOETENBLCTBY eXeNHeBHO w3nasas-
wewca Ha CeBIT razetst "Messe Zeitung”

(BeicTaBoyHas ra3era), 3KCnopT nporpam-
MHoro obecneveHuns u3 Poccum BelpoC ©

272 mnu ponn. CLUA 8 2002 . go 1,8 mnpg, |

8 2006 r. v npepnonaraeTcA NpeoaoneHue
"nnaxkun” B 2 mnpa B 2007 1.

B skcnosvuuu  Benukobputanuu
{127/4108) MOXHO BbINO NO3HAKOMUTLCS
C OEeWCTBYIOLEH CUCTEMO BuaeoHabnio-

OEeHuA 338 HoMepamm asToMobuneit, BLes- |

XAOLWKMX B HUKAK HE MNOMEYEHHbI Ha

npoeaxeil wactu ueHTp JloHOoHa, HO

M3BECTHbLIM BOOMTENAM No reorpaduye-
ckuM kaptam unu WHteprety. Bcskas
noneitka GecnnatHoro {6ez npepsapwm-
TenbHOM ONNaTel) BLE3ME B HErO KapaeTca
wrpacdpoM, NPUXoSALLKUM No noute. KoHT-
pone obecrneyvBaeTcs BuoeokamepaMmi B
noboe epema cyTok 6e3 BMOMMOro y4va-
CTWA NOAWUMKU W PECNPOCTPAHAETCA Ha
BCe cpencTea TpaHcnopTta CoeaMHEHHOro
KoponeecTsa 1 cTpaH Esponbl.

B nepeyio OeCATKY OCHOBHbLIX NapTHe-
pos CeBIT sownu Takxe opyrve esponei-
ckue cTpaHbl: Utanus (95/3994), Hupep-
nanas (93/4701), ®GpaHums (92/187). Ua
cTpaH, B npownom Bxoguewwmx B CCCP,
npucyTcTeoBanu Ykpavna (25/207), beno-
pyccus (8/233), Nutea (4/79), Nateua
(3/101), Tpyaua (2/36), SctoHua (2/98),
Azepbaitnxan (1/25).

MpuBETCTBEHHOE NWCbMO B anpec
BLICTABKM MOCTYNWNO OT Npe3vaeHTa
Poccuum B. B. NytuHa. Ol noxenan CeBIT
"nnogoTBopHOK paboTel ¥ BCEro camoro
no6poro”, BbIpa3un YBEPEHHOCTb, 4TO
poccuiickan 3KCno3auuma “"No3BonuT Ham-
6onee NONHO NPEACTaBUTL HOBELLWE OTe-
yecTBeHHble pa3paboTku v noew B obnactm
WHGOPMALIMOHHBIX TEXHONOMMIA 1 CBA3M,
MPOOEeMOHCTPUPOBaTE CEPLE3HBIA NOTEH-
UMan MHHOBaUWOHHOTO PasBUTHA K KOHKY-
PEHTHBIE NPEUMYLLECTBA Halleid CTpaHbi
KaK HAJEXHOro AIeN0Boro napTHepa”.

BHyTpeHHee npocTpaHcTso GonbLUMH-
crBa w3 35 nNaBuNbOHOB TaKOBO, 4TO
KaXeTCs, NoA NOTONKaMW WX MOTyT neTtaTb
camoneTsl. 3To BUOHO Ha puc. 1.

WMHTEpecHbiXx ana paavoniobutenein u
06biMHBIX NOMb30BATENEN 3KCMOHATOB Ha
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BoicTaske Obi0 AOBONBHO MHOrO, HO
410661 06HaPYXUTL U MCCnenoBaTe Haubo-
Niee UHTEpPEecHble U3 Hux, HeobGxoaumo
6bIn0 OCHOBATENLHO "OTTONTAThH BLICTAB-
Ky". Pacckaxem 0 TaKux YCTPOMCTBAxX.
TenesnaeHue. Ha npoTAXEHWKW YyXe
6onee 10 neT snoHckoe o6veanreHue JVC
BbICTYNEET B MMpE Kak Beayluuid paspa-
60TYMK ¥ NPON3BOAUTENL MPOEKLMOHHON
TENEBM3WMOHHOW TEXHWMKM C WCNONB30Ba-
HWEM XWAKOKPUCTaNIM4eCKOn TexXHono-
rmm (LCD — Liquid Crystal
Display). OgHako B oTnu4ue ot
BonbWKMHCTBA KOMNEHWIA 1
GUpM, NPUMEHAIOWWX ee, B
pagwoannaparype JVC martpu-
ue LCD He nponyckaloT CBeTo-
BOIA NOTOK, @ Hao6opoT — oTpa-
*aiT ero. Kpartkve onvcaHws
npuHumna pabotel u dyHkUMO-
HaNLHOW Cxembl npeobpasosa-
HWI  CBETOBBIX CWMIHanoB B
TeneBudope LCOS (Liquid
Crystal on Silicon) Ha ocHoBe
OTpaxalwmnx MaTpuy  yxe
6binK paccMmoTpeHsl B [2].
CnepnyeTt OTMETWTb, 4TO pea-
nu3ylowme koHuenuwio LCOS
NPOEKUMOHHEIE YCTPOMCTBA B
CPaBHEHMM C OPYTMMKM KOHKY-
pypyloLmMK nagenuamm obec-
NEeYVBAIOT APKYIO, Kak y Tenesu-
30POEB C 3NEKTPOHHO-NY4eBbIMU
Tpybkamu (IN1T), ecTecTBeH-
HYIO Nnepenayy ueeTos B Bonee
WHMPOKOM uWHTepBane. Beuay
OTCYTCTBMA  HeobxoaumocTy
CKBO3HOrO NponyckaHws cee- |
TOBLIX nysei matpuusl LCOS
warotasnuealoT ¢ bonee nnot- |
HOW YKNEAKON 3NEMEHTOB (MWK-
ceneil — nkc), NO3ToOMy oTpa-
Xaemasi MMM C BbICOKUM paspe- |
LWeHWeM TeneBn3nOHHan Kap-
TWHKA OTAIM4AETCH MANKOCTHIO,
Ha Hel MeHee 3amMeTHa avc-

56"

KpETU3aLua.
Hanpaenenue paboTol no
CO3O@HWI0  NPOEKUMOHHOIo

umaobpaxeHMs Ha  OCHOBE
LCOS-texHonorum  GUpMOiA
JVC wHazsawo D-ILA (Digital
Direct Drive Image Light
Amplifier — npamoe umwdposoe
ynpaBneHue yCUnuTenem u3o-
6paxeHun). Yxe HeCKonbko ner
BbINYCKAIOT NpoekTope D-ILA
AN KMHOTEaTPOB, OQWCHLIX
KOHQEpPEHU-3an0B, ayauTopuin
yyebHbIX 3aBedeHui, pomall-
HUX KuHoTeatpos. B Gnvxain-
wue nnaHel KOMNaHuW BXoauT
HAYAN0 CEepWInHOro BHINYCKZ MPOEKUWOH-
HbIX annapaToB, CPaBHUMBIX NO paspetue-
HUID C MAEHOYHLIMM KMHOMPOEKTOPamMu 1
Oaxe NPEBOCXOOALMX WX MO Ka4eCTBEeH-
HbIM X2paKTepPUCTUKAM.

B 2004 r. Ha npou3BoacTBEHHOI Gase
dupmel JVC B ANoHuKM HAYanW cepuinHoe
M3roTOB/IEHWE MNPOEKLMOHHBLIX TeneBn3o-
poB. Ha BeicTaBke npeacTaBuTeny Komna-
HWKW 33RBASANM, HTO W3roTaBnMBaemMsle Nno
TexHonorum LCOS/ D-ILA Tenesu3opsl No
OCHOBHBIM TEXHWYECKMM roKa3aTensam
npeBocxogaT nonobHele  yCTpoWCTBa,
NPOU3BOAUMLIE B OPYrMX KOMMauwax. K
TOMY Xe OHW UMEIOT MeHblUKe rabapuTsl,
nerye, nNOTpebnAT Mano 3NeKTPO3HEep-
ruwn. TpopatoT MX N0 CAaMOI HU3KOW ueHe,

rO3TOMY OHWM B HECKONLKO Pa3 [elleBne
aHanoru4HBIX No akpaxHoi nnowaam LCD
u PDP (Plasma Display Panels — nnas-
MEHHLIE NaHenu).

Ha CeBIT b6uinu npegcraeneHsl Tpu
aanTUPOBaHHLIE K EBPONENCKOMY TENeBu-
neHvio mogenn JVC D-ILA: ¢ guaroHanamu
skpaHa 178 cm (70") — HD-70ZR7
(pmc. 2), 155 cm (61") — HD-61ZR7 u
142 cm (56") — HD-56ZR7 npw COOTHO-
LLIEHWW CTOPOH 3Kkpana 16:9.

IIBUFJ Di..lba{"
More 700m

P16 SCREEN

Full Hivision |

Bo Bcex TeneBu3opax NpoeKuMoHHOEe
v3obpaxeHue dopmupyetca Gnaronaps
Tpem matpuuam LCOS c pwmaroHansio
akpana 1,8 cm (0,7"). AnnapaTel paccuyum-
TaHbl HA MPUEM CurHanoB obelvHOro Tene-
BuaeHua U HDTV (TeneBUaEHWA BLICOKOM
4eTkocTH). SkpaH npeacrasnseTr coboi
nuH3y @peHens. Paspewenve —
1280720 nkc, nNOCTOAHHAS BPEMEHU
NEPeKNioHeHns 3NeMeHTOB u3obpaxeHus
(epemn oTknuka) — 2,5 mc. Npegycmor-
peHo nonyyexve Buaeopsna cpasy no 12
KaHanam, T. e. "KapTWUHKM B KapTuHke"
(PIP) u cTon-kappa.

Lpyrve TEXHUYECKME XapaKTEPUCTHKK:
cucTemsl useta — PAL/ SECAM/ NTSC;
apkocte — 900 ka/m*. CrepeodoHu-

Yeckas akyCTMyeckas cuctema — oAHoOK-
ToBblE UMdpoBsie younutenn 10+10 Bt ¢
OBYMA  TPEXNONOCHbIMKM  3BYKOBLIMM
KONMOHKaMW, PACNONOXEeHHBIMWM FOPWU30H-
TANbLHO BHWM3Y akpaHa. [abaputsl Hambons-
wero w3 TeneewsopoB HD-70ZR7 —
163x117x52 cm, macca — 69 kr, aHepro-
notpebnenwe — 180 BT oT anekTpoceTtu
220...240 B/ 50...60 l'y. 3asBneHHbIA
cpok Cnyx0bl NPOEKUMOHHOW namnel —
8000 4. Cucrema KOMmMyTaLUUKU NO3BONAET
NOAKNKYMTL K TENEBM30PY
nwoboe BHewHee pacnpocTpa-
HeHHoe B ObITy YCTPOWCTBO
BUAEO- 1 AYAMOTEXHWUKM.

B ¢wpme JVC HanaxeH Taioke
CEPWIAHLINA BLINYCK aHANOrM4HON
JIMHENKU M3 TPEX NMPOEKUMOHHBIX
annapatoe D-ILA co 3BYKOBbIMK
KOMOHK2MM, PACMONOXEHHLIMM
no Bokam kopnyca (ons nonyye-
HWA Gonee WWPOKOW 30HBI CTe-
peoaddekra), 1 HEMHOTO n3me-
HEHHOW CMCTEMOM KOMMYTauMM.

Crenyet coobumte, 4TO B
KOHLiE NPOLWNOro roaa Ha paauo-
3aeone dpupmel SONY npuctynm-
n¥ K BbINYCKY NPOEKUMOHHOIO
Tenesuzopa KDS-R70XBR2 c
ouaroHaneto  skpada 178 cm
(70") Takke Ha OCHOBE OoTpaxa-
TensHoW TexHonoruuM. HemHoro
paHbLue hupmoin SONY no ogHo-
TUNHOW TexHonorun Bbin Hana-
XEH BbiNYCK MeHee rabapwTHO
annaparypsl ¢ guaroHansmm 152
(607), 140 (55"), 127 (50") cm.
lOxHoKkopenckasn kKomnawua LG
ELECTRONICS toxe zassuna o
CBOEM  XENaHWW  BLINYCKATb
NPOEKUMOHHLIE TENEBN30PL Ha
ocHoee Tpex LCOS-mukpogmcn-
NEEeB C pa3MepamMu 3kpaHa no
nwaronanm 178 (70") m 152
(60") cm.

Ha CeBIT 6bin nokazaH onsiT-
Hell oBpasey, annapata HDTV ¢
AvaroHanelo  skpaHa 279 cm
(110"). Mo yTBEpxAEeHWO COo-
TpyaHWKOB komnawun JVC — ato
camblii BONbLLOKM B MUpE TENEBU-
30p, coBpaHHblii No yKasaHHON
TexHONoruum (puc. 3).

Ha euicTaeke Buinu NpeacTas-
NEHbl OYepegHLIE pekopabl No
pa3amepam TENEBU3NOHHLIX IKpa-
HOB. AinoHckas komnanus SHARF,
B 1988 r. nepBoit HauaBLwian ce-
PUAHO BBINYCKATE TENEBM3OPH
LCD, nokasana camblit 6onbLWION
akpaH LCD ¢ guaroHansio 274 cm
(108"). OgHako cnegyer 3ame-
TWTb, YTO NaHens He Gbina UuensHoN, oHa
COCTOSNa M3 OBYX 4acTei, CoefMHEHHLIX
cnabo 3aMeTHbIM BepTUKANbHLIM LLBOM
nocpenvHe.

KomnelotepHas texsuxa. Jlyqwwe B
MWUPE MMWKPONPOLECCopsl W Noka no
CamoW CNnoxHon TexHonorum 65 HM npo-
M3BOAAT B a8MEpWKaHCKOW Kopnopauuu
INTEL. V3BecTHO, 4TO Y Hee CyllecTeyer
eXerofiHo NOBTOPRAIOWMICH nnax-rpadmvk
NPeAcTaBneHus no MUpy CBoux Hapabo-
Tok. MNpoBOgMMBIE B CBA3K C 3TUM KoHbe-
PEHLMM M CEMMHAPbI NONYHUTKM HAMMEHO-
saHue IDF (Intel Developer Forumy). Ha Hux
OTBETCTBEHHLIE PYKOBOAMTENU U MHXEHE-
pbl BICTYNAIOT ¢ 06CTOATENBHBIMKU AOKNE-
AaMKM U HarsaHEIMKU nocobuamu. OaHako



Avenka 0.57 Mkm’ 6-T SRAM

Puc. 4

npw 3TOM BCE-TaKW CnepyiloT npasuny
W3BECTHOW aMepwKaHCKOIW NOroBOPKW:
"loBopuTe Npaeady, NOBOPUTE KaKk MOXHO
Gonelue NpaBfbl; HUKOTLE HE roBopuTe
npaegbl Ao koHua'. [NoaTomy, kpome
COBCTBEHHLIX CNEeuuancToBR KOMMNaHuu,
Mano KTo 3Haert, kak paboTalnT MuKpocxe-
mit INTEL.

B Poccum ceccum IDF Heckonsko pas
npoeogvnu B Mockee B KOHUE rofa B 3a0a-
Hum MNpesmanyma Poccuinckoin Akagemmu
Hayk. OfHako B NPoLINoM rogdy, y4MThiBan
yckopenwHoe BHeaperue WT B Hawei
crpane, INTEL coenana wuckniodeHue, W
KOH(EpEeHLMs NpoLuna B anpene on#AThL B
Mockee (a #e B CaH-PpaHuWCcKo, kak
06ti4HO). B 2007 1., B 3HaK yBEXUTENLHOTO
OTHOLUEHWA K NPOrPecCUPYIOWEn KuTaun-
ckol skoHomuke, B INTEL peluvnu npo-
BECTM NepBii pas dopym B lMNekwHe. Ha
yXe rMpolwefwemM B CepefuHe anpens
MEPOoNPUATUK NPOYMTaHBI MHOPMAELIMOH-
Hule coofuieHA 0 NPOU3BOAMTENBHOCTH
MHoroagepHblx (oo 80) npoueccopos u
npoekte komneloTepa Polaris PC co cno-
COBHOCTBIO K BEIMUCIEHUAM, PABHOWM OBYM
TPUNAMOHEM onepaumii B cekyHay. B atom
xe rogy ceccum IDF INTEL nnawupyer
nposecti ewe B cedtabpe B Cad-
®panumcko (CLUA) v B oktabpe B Tainbee
(TailBaHb).

PacnpocTpaHeHHOCTH CPEAcTe BbiMMC-
AWTENBbHOW TexHWKW, u Hoytbykos (HE) B
ocobeHHocTy, cnocobeTByioT  paboTsl
INTEL no cosepLieHCTBOBaHMIO UEHTPaNb-
HblX TMPOUECCOpPOB, BLIpaxawlivecs B
OCHOBHOM B YBEMWNMEHWW KOHLUEHTpauuu
TPaH3UCTOPOB Ha eAvHWUY NNnoLaau.
MNpepcrasnexHomy B Havane 2003 1. TexHu-
4YeckuM coBeplieHHOMY npoueccopy Pen-
tium M-Banias ¢ nnoTHOCTLIO pa3smelie-
HWA, COOTBETCTBYIOLEN BO3MOXHOCTAM
Texvonormu 130 HM, yxe B mae 2004 r. Ha
3aMeHy NpULIen NPoLecCop apXuTeKTypsl
Dothan ¢ ewe GonblUMM COCPEaOTOYeHW=
€M 2KTUBHBIX 3NMEMEHTOB MO TEXHONOTMK
90 HM Ha NPUMEPHO aHaNorMYHOW No pas-
Mepam kpeMH1eBom nnactuHe [3].

Euie s okrabpe 2003 r. Ha ¢popyme, npo-
wenuwem B Poccwiickoin AkagemMumn Hayk,
INTEL obusiBuna o Hauane paboT no Hayu-
HO-TexHU4eckoi npopaboTke HaHonpo-
ueccopa no TexHonorvm 65 Hv. Hepes rog,
Ha O4YepefHOM pOCCHIiCKOM dopyme
IDF 2004 Russia cneumanuctel INTEL cae-
nani coobLLEeHWE 0 KOHKPETHOM BOMnoLe-
HWUM MOeW B BuZe npobGHbIX MUKPOCXEM CTa-
THM4ECKOW oneparuBHoi namati 06bLeMom
70 M6ut (SRAM — Static Random Access
Memory), conepxaimx Bonee 500 mnH
TPaH3UCTOPOB HAa MnowagM nNpuMepHo
110 MMP. Y M3rOTOBREHHO# N0 TEXHONOMMK
65 HM etk SRAM obbemom 4 MBuT (Ha
puc. 4 ¢ ysenuyeHwem okono 50 000:1
oHa obeefeHa Wrpuxosow Genoi nuHueit)

MWHWETIOPHBIX MWMKDOCXEM  cnefyer
co0BWMTE, 4TO, HanNnpuMmep, y BUpyca
vMmMyHogeduuuTa auametp 6nm3ok k
120 HM, KPAcHOro KpPOBAHOIO Tenbua
(apuTpoumTta) — 6000...8000 Hm, BONOCE
Ha ronose — npumepHo 80 000 M. A no
TexHonoruM 65 HM Ha KOHUE LUapuKOBOMN
aBTopy-kun yoanoce 6ul paamectuts 6onee
1 MIH TPE@H3UCTOPOB.

CnenyeT NOACHWUTL, NTO 3BOMIOUWA
pasmepoB MUKPONPOLIECCOPOB NPOMCXO0-
OWT B OCHOBHOM 3a CHYET YMEHbLUEHWS
ONWHBLI 33TBOPOB NONEBLIX TPAH3MCTOPOB
(puc. 5, B paspese ¢ yBenm4eHnem okono
500 000:1) ¢ coxpaHeHWeM TONLLMHB! M30-
NAUMOHHOW OKCMOHOW NPOCnoiku 1,2 HM
(NATL atomHelx cnoes). B TexHonoruu
90 vm anuHa 3arBopa pasHa 45...50 Hm
{cm. puc. 5,6), a no TexHonorum 65 HM —
30...35 um (cM. pwmc. 5,a). Bnaropaps
3TOMY Y K&X0ro TpaH3ncTopa nosny4aer-
CA YMEHbLUEHWE TOKa yTe4ku, CONpoTUB-
NEeHWA KaHana, emMKOCTW 3areBopa, u4To
NPUBOAMT K MeHbLUEd NOCTOAHHOW Bpe-
MEHW ero MepeknioHeHus, NOBLILLIEHWIO
OLICTPOASMCTBUA, CHUXEHUID 3HEpromno-
Tpebnenunn. 310 nossonseT GopMUpo-
BaTk ¥ BONEe BLICOKME TAKTOBLIE HACTOTHI.

B saxBape 2006 r. INTEL obusBUna o
cnepyowem nokKoneHur MobuneHo nnar-
dopmbl INTEL Centrino [3], 6aampyiowueit-
CH Ha HOBOM npoueccope Yonah (o3+Havaer
“"Menses" B NepeBoae C A3blka MHOeLEes
cesepo-3anaga CLUA). Yonah npegcra-
gnser coBoil nepebi KOMOMHUPOBAHHLIV
mukponpoueccop INTEL, nocTpoeHHsIn no
TexHonormm 65 HM W  0AHOBPEMEHHO
HACNeayoLwwin MMKPOapXMTEKTYPyY NpoTo-
TunoB — mukpocxem Dothan v Banias
Pentium M, HO OTAMYAIOLWMIACH HANUYKMEM
LBYX @HanorvyHbiXx no GyHKUMAM snep
Core 1 1 Core 2 v 06ulein kaw-namatu. OH
conepxut BonsLIee Y1Cno aKTUBHBIX 3ne-
MEHTOB 151 000 000 Ha niowaay
90,3 mm” (npoTtve 140 000 000 Ha 83, SMM
y Dothan u 77 000 000 wa 82,8 Mm® y
_ Banias). MHTepsan ero 1akto-
Belx 4actor — ot 1,5 po
2,33...2,55 I'Tu.

[Opa He3aBUCUMBIX RApa
yepea obuwyw npoueccop-
Hyto (FSB) wuny B3anmogen-
CTBYIOT APYr C ApYyroMm W,
Bnaropaps “AMHaAMUHECKOMY
pacnpenenexHuio” (Dynamic
Cache Allocation), ¢ obwei
K3LU-NaMATLIO obLemom
2 MB. [nq yeenuyeHus GuICcT-
poOOEerCcTBUS MpW nepegave
AaHHBIX TaKTOBas 4acToTa
LUKMHBI NOBLILLEHA.

Mpadmyeckn MUKpoapxu-
TEKTypa ABYXAAEPHOrO MUK-
ponpoueccopa Yonah (Core 2

Puc. 6

Ha rnotuaam 0,57 miv? pas-
MELLEHO LIECTb Tpauauc'ro-
poe (okono 0,1 mkm? Ha
ofmH). MIMEHHO W3 mManbix
ayeek SRAM cobupaior
OrPOMHLIE MaCCVBbI K3LL-
NamsTi LEHTPanbHbIX NPo-
LIECCOPOB.

Ons  npencrasneHus
pasMepoB AYeeKk Npowva-
BOAMMBIX CEW4AC CBepx-
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. ynpaBneHus npeacTasneHa Ha puc. 6.

. Yonah He npessiwaeT 31 BT. NoTtpeGnenue

. @BTOHOMHOM pexuMe.

. agpa Merom (pwe. 7) ¢ yaBOEHHLIM A0

. ro nokoneuws obecneuyvsaeT ewe 6Gonb-
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Puc. 8

TEPHON TEXHWKW BbINYCKanw
HB ¢ HOBBIM MUKPONPOLEC-
CcopomM.

B sHBape Tekyliero ropga
Ha soicTaBke CES-2007 B
Nac-Berace (CLUA, wrar
Hesapga) maea 1 OCHOBATEeNb
MICROSOFT bB. leiitc obus-
BWN O 3@BEPLUEHVM WUCMbITa-
HWIA W BBEAEHWW B IKCNNyaTa-
UMIO HOBOW ONepauroHHO
cuctemel Window Vista (WV)
pna  komnelotepos, Gonee
3alMLLeHHol oT Bupycos. Ha
CeBIT yxe sce HB, warotos-
neHHsle No cneuudukaumm
Centrino, cogepxanu OByxs-
[epHbie  MMKPONPOLLECCcopsl
BTOPOro nokonexws v pabo-
Tanu no ajanTUPOBaHHOW K
HUM crcTeme WV,

WnniocTpaumein paccka-
38HHOMY BbILLE MOXET Cny-
*WUTe MyneTUMepuiiHblidn HB
Qosmio G40 (pwuc. 8) npo-
W3BOACTBA ANOHCKOW KOPMo-

TvMBHOK NaMaTk 1 400 I'G namaTy Ha aByx
HDD. CopepxuT npovrpeiBaTens
CD/DVD, BuoeonamMaTe  obbemom
512 MB, cTepeodOHUYECKUIA YCUNUTENb
v BeIx04 Ha uHTepdeiic HDMI.

Ha npoTAXeHun MHOTMX NeT B Mupe
pa3paboTok MUKPOMNPOLIECCOPHOM TeXHW-
K1 BTOPOA no 3HaymMmocTn Beerpga Oeina
amepwkaHckas kopnopauva AMD (Advan-
ced Micro Devices COBpPeMEeHHbIe
MUKPOCXEMBI), Kak 1 INTEL, pacnonoxex-
HaA B 3HameHuToil "CMNuKoHOBOW Oonu-
He” (wraT KanudopHua) v ocHoBaHHan B
1969 r. (Ha rog noaxe "crapluiero 6para”).
AMD Bce Bpems "goronser” INTEL. Ecnm
NOCNeaHsAsA YXe roTOBUTCA K CepuitHOMY
BLINYCKY CBEPXMUHWATIOPHBIX YCTPOWCTB
o TexHoNoruu 45 HM, TO Nepsan Nnoka 4To
BLINYCKAET ABYXAOEpHbie MWUKPOnpouec-
copsl Athlon 64x2 (puc. 9) no npoekTy
90 HM W TONLKO FOTOBWMTCA K NEpexoay Ha
65 HM.

Athlon 64x2 (kopoBoe HavMeHoBaHue
Taylor) Ha nnowaau 183 mm° BMeLLaeT
154 mnH TpanavcTopos, notpebnset 35 BT
npv nNOnHoi 3arpyske. B skcnnyataumu

nposenseT cebs Kak BbICOKO-
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AMD Turion™ 8¢ X2

HagexHoe ycTpoucteo. Mpu-
MEPOM MOXET CNYXuTb HO-
seiwwin HE mopenu Aspire
5103 npow3BOaOCTea M3BECT-
HOro TalBaHBLCKOIO MNpPOw3-
sogutens ACER (pwec. 10).
OHa vMeeT auaroHans akpa-
Ha 39 cm (15,4") ¢ paspewe-
Huem 1280x800 nkc, 1 MB
kaw-namaty, 1B namatu
DDR-2 ¢ pacluvpexHvem Ao
4 I'B, 120 I'b namnaT Ha HDD,
npourpeiBatens DVD, cre-
peodhOHMYECKMIA YCUIUTEND,
BCTpoeHHyo CMOS-kamepy.
Mwkponpoueccopamm
obeux Kopnopauuii ocHa-
wawT OGoNBWWHCTBO BbiNy-
CKaembix B MUPE KOMMNbIOTE-
poe. U3pnenusa, W3roToBnex-
Hble HAa OcHoBe npubopos

AMD, nponatoT gellesne.

Duo) ¢ obulei k3Ww-namaTeio U LUKMHOM
MakcumansHoe aHepronoTpebnexwve

avHamuyeckn wuamensetcs  (Dynamic
Power Coordination) B 3aBMCMMOCTW OT
3arpy3ki BeHMCAUTENLHEIMW NPOrpaMma-
MM W YMCNa MCronbayemebix GNoKoB k3L-
namaty. MNpu yMeHbLLEHWM HArpy3KW Tak-
TOBaA 4acToTa NOHWXAEETCA, Nagaet M
HanpsxeHue nuTanuA. CHuxeHwe aHepro-
noTpebneHus No3BONAET BLIYUCIIMTENLHO-
My cpeacTey GoneLue Bpemern paboTtate B

Bo stopow nonosuHe 2006 r. INTEL
BLINYCTUNA B obpalleHne MoaepHU3npo-
BaHHylo paspabotky Core 2 Duo Ha OCHOBE

4 MB ofbeMoM K3alW-namaTu u paboueit
yactoTon 667 MIy wwuHel FSB (npoTtus
cooTteeTcTeeHHo 2 MB w1 533 MIy y npo-
ToTuna). [ByxaaepHsbiit npoueccop BTopo-

LUYIO NPOU3BOAUTENBHOCTE NPYW NOYTH TOM
we aHepronoTpebnenun (34 BT). B Merom
Takxe peanu3osaHa TeXHONorvms 65 HM.

Puc. 11|

B mae 2007 r. INTEL npen-
cTaBuna HoByld MODBWNBHYIO
nnarcopmy Santa Rosa (SR)
E M3amexeHHol Bepcum Centrino
Duo. Eit onpepeneHsl TakTo-
BblE 4acToTe B npegenax
1,06...2,6 M. YacToTa WnHbI
FSB — 800 Mr'u. B SR npume-
HEHAa TEXHONOIMA OMHaAMMKYe-
cKoi nepesarpysku (Dynamic
Acceleration), noasonsoLas
0AHOMY M3 AOep YCKOPeHHO
pewarb 3afayv Npu Hepo-
rpy3ke [pyroro, ynyqiieda
rpadwmka. Mcnons3osaH agan-
Tep GecnpoBogHOW CBHA3WM
cradaapra 802.11n co ckopo-
CTBIO Nepepayv AaHHbiX 00
270 Mbéur/c, yBenuMuYeHo
wucno uHtepdeiicos PCI-E no
61 USB oo 10 v op.

Ha creHpax paspaborum-
KOB KOMIMBLIOTEPHOM TEXHWUKW
BLICTABKM MOXHO ObIno yeu-
0ETb, N0 MEHbLUEH Mepe, non-
Topa pecatka HB, oTeevaio-

nnowaam 143 mm® copepxuTca
291 000 000 TPaH3MCTOpOB {npoTue
167 mnH Ha 111 mm? y Yonah-a). K koHuy
rofa YXe BCE NpOM3BOAWUTENW KOMMNbIO-

paumn TOSHIBA. OuaroHanb skpaHa B
Hem — 43 cm (17") c paspeweHnem
19201200 nkc. O umeet 2 B onepa-

wmx TpebosaHuamM SR ¢ npo-
rpammoit WV, K TakoBbiM OTHOCWTCH,
Hanpwmep, kutaickuii HB LENOVO —
3000V200 (puc. 11) C TAKTOBOW 4aCTOTOM



2 T, yacTorois WwiuHel FSB 800 Miuy, one-
patueHoi namsaTelo 2 6, HDD 160 16,
kapton Wi-Fi, mogynem Bluetooth u OC
WV

Cneanyet coobLumTh, 4TO Nepeoe MecTo
B NPOW3BOACTBE W NPOJAXE KOMNLIOTEP-
HOM TEXHWKW NPUHAANEXWUT aMEPUKAHCKOM
kopnopaumm HEWLETT PACKARD co
wrab-keapTupoin Toxe B "CUnUKoHOBOI
[onvHe", a BTOpoe — Opyroi waBecTHeid-
e amepwvkaHckoW kopnopauun DELL
INC. u3 wrara Texac. TpeTee MecTo cTana
3aHMMaTbe kuTanckan dupma LENOVO
GROUP LTD w3 loskoHra nocne Toro, Kak B
2005 r. amepuikarckoe obbeauHeHve IBM
nepeycTynuno eii NPousBOACTBO KOMMBIO-
Tepos. [No ¢pvHaHcoBoMy 0BopoTy M wucny
paboTaowmx 6nmsko k LENOVO croaT
TansaHbCckme obveaunHeHns ASUSTEK
COMPUTER INC. n ACER, 06a C ronoeHbl-
mu oducamm B Taibee.

JMTEPATYPA

1. Tfombiwko A. O "napannesibHbixX” XU3HAX. —
Paawmo, 2006, Ne 2, c. 32, 33.

2. Mepkynoe B. Nac-Berac — 2003. —
Paamo, 2003, Ne 6, c. 34—36.

3. Mepxynos B. Hoeuie mynsTumeguiiHbe
pewenun B laHHosepe. — Pagwo, 2005, Ne 8,
c.9,10;Ne 9,c. 9, 10.

AHanoro-uundppoBbie
Teneeunsopbl Gupmbl PHILIPS

OaHokpucTanbHbiii npoueccop UOC I

B. XOXJ10B, goxrop TexH. Hayk, r. Mocksa

@upma PHILIPS HenpepeiBHO pa3spabaTbiBaeT HOBbIE U COBEPLUEH-
CTBYET BbiyCKaeMbie MUKPOCXEeMbl U NPOU3BOANT HA MX OCHOBE psifl
renesusopos. 06 ogHoW M3 nocnegHux pa3paboTok TaKk Ha3biBae-
MbIX OLHOKPUCTAaNbHBLIX NPOLECCOPOB M TeNIeBU30paXx C X UCIIONb30-
BaHWeM paccka3aHo B nyGnnKyeMmoi sgechk crarbe.

noHATHE "AHanoro-undpoBoi Tenesu-

30p" BKAKOYAKT OBE IPynnbl TaKWx
ycTpoicTe. Bo-nepebix, 3T0 — annaparsl,
KOTOPHIE MOFYT MPWHUMATE KAk aHanoro-
Bbie, TaKk U uMdpoesie (HanpuMep, cucTe-
mbl DVB-T) curHanel. Bo-BTOpbiX, 310 —
TENEBU3OPH, NMPYHUMAIOLIME TONBKO aHa-
JIOrOBLIE CHMIHANbI, HO B HEKOTOPBLIX Gnokax
aTux yctpoicTe obpaboTka npoucxoamT
UMGPOBEIMK METOAAMM.

PUpMbl, BLINYCKAOLWME 3NEKTPOHHLIE
KOMMOHEHTBI AR TENEBU30POB, TAKKE pas-
AensioT Ha pee rpynnel. K nepeoi oTHOCAT
hUpMBI, NPOU3BOAALLME TONLKO KOMIMOHEH-
Tol, Hanpumep, dvpma MICRONAS, koTopas

Pengaxrop — A. Muxaiinos, mmocTpalis — asTopa

MOAYNbHASR PEKNTAMA
¥Ycnoewa cm. B "Pagno”, 2007, Ne 2,¢. 11

WHTEPHET-MAIrA3uH "AECCH”

MNpegnaraet:

— cobpaHHan, B kopnyce, nnarta
MWKPONPOUECCOPHOTO MEeTannoucka-
Tens NM8042 — 1125 py6.

— nporpammatop EXTRA PIC —
650 pyb.

— BHYTPUCXEMHBI OTNapymK ycT-

poiicte  Ha  PIC-koHTponnepax
MICD2-MC1 (ananor MPLAB-ICD2) —
1600 py6.

— Habop ™HacToTomep 250 MMy~ —
490 py6.

— umdposas LIKaANa TPaHCMBEPa —
750 py6

— CD-Rom "SMD-2005. LisetoBas
W Kogoeas mapkupoeka SMD-komno-
HeHToe" — 100 pyb.

— nabop SMD pesucTopoe TUINo-
pasmepa 0805 u3 170 HoMMHANOB OT
0 Om pgo 10 MOm, £5 %, no 50 wT. kax-
noro — 1000 py6.

Becerpa B npopaxe paguoTexHuye-
ckwe xypHansl, khuru, CD, DVD, ane-
6omel cxem, HaGopLl aeTanei ans ca-
MocToRTensHon cbopku, kopnyca, pa-
avopetanu, marepwanst v obopypo-
BaHwe Ons Namku.

hitp://www.dessy.ru

e-mail: post@dessy.ru .

107113, r. Mockea, a/a 10.

Ten. (495) 304-72-31.

* Kk Kx

Knurun. Papuokomnnekrytowme. CD.
MNoutoi. Katanor va CD 25 pyGnei
HANOXEHHBIM NNATEXOM.

KpacHospck, a/a 10159, “Dixon”.
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xembl UOC — Ultimate One Chip (TDA9351,
TDAS381). B 2003 r. nosBUACA NPOLECCop
UOCI B kopnycax SDIP-64 w QFP-80. W,
HakoHel, 8 2004 r. pupmoir 6ein paspabo-
TaH npoueccop UOCII, a s 2005 . HauaT ero
CepuiiHbIA BHINYCK. 3Ta MUKpOcxema no
cpasHeHwio ¢ TDAB362 umeeT MHOXECTBO
CYLLECTBEHHbIX YCOBEPLLIEHCTBOBaHWIA.
Kpome npoueccopa UOCIH, B cocras
Tenesusopa TVS500ED BxopaT awanoro-
umdposoii npeobpasosatens TDAB759,
npeobpa3soBaTens CTaHOapTOB PasBepTku
SAA491xx, obecneymBaloWwmii NoBLILLE-
HWE KauecTsa n3obpaxexHunsn, MUKPOCXema
passepTok TDAS332, Tpv BUOEOYCHUNHUTE-

1i DEZ00

TDATZ0xX

11AB

Z2FH
] s CRT
] TUAB759 SAA49110 P TDAS332 XTDABITT [
N
> TDABYXX

L_| 7080nuxe.720 cmpox, 50/60 1y
1080 cmpoK, XVGA

BHIMYCKAET NWle MMKPOCXeMbl. Pupmel,
BXOOALUME BO BTOPYIO rpynny, paspabarsi-
8aI0T 1 BbINYCKAIOT Kak KOMMOHEHTHI, Tak u
W3OENWA C MX CTIONE30BAHWEM, HANPUMED,
TeNneBm3opsl U N SET-TOP-BOX.
®upma PHILIPS BxopouT BO BTOpPYIO

| TPYNNY ¥ BBINYCKAET MHOXECTBO BEpPCHIA

TeneBvM3opoB. TUNOBOl COBPEMEHHBbII
aHanoro-uudpoeoi Tenesmaop TVS00ED
aToi $MpMBl NpepHasHaveH gns pabotsl
Ha MacoMHbIiA knHeckon. Ha pmuc. 1 noka-
3aHa CTPYKTYpPHaA Cxema annapara.
OcHOoBOI TEenesm3opa CNyXWT Tak Hasbl-
BAEMbIA OHOKPUCTANbHBLIN TENneBU3noH-
Helit npoueccop UOCIHE — mMukpocxembl
TDA110xxH v TDA120xxH.

Mpoueccop npeactaenseT coboit no-
CNenHIon Mofent B Cepun OOHOKPUCTA -
HbIX TENEBU3MOHHBIX MPOLECCOPOB hUpMbI
PHILIPS. lMNepeoit Mopensio Bbina MUKPOC-
xema TDAB362, suinyckasluanca ¢ 1991 B
1999 r. 6uinv paspaboTaHbl TENeBU3VOH-
Hble npoueccopsl cepwn TDABBxxX, KOTO-
pele paccmoTpensl B [1]. B 2001 . dpupma
PHILIPS cospana nepsyio 8epCcuio MUKPOC-

Puc. 1

na TDAG111, ycunuTenu HanpaxeHwi
paseepTku TDAB35x 1 3BYKOBLIX CMrHaNoB
TDAB9xx. Ha mukpocxemy SAA491xx
MOryT BbiTe NogaHsl uudposbie cUrHans!
craHgaptoe ITUB01 v ITUBS6. CurHansl
BLIXOA0B BUOEOYCWNWTENEN MOCTYNAaT
HA8 KaroObl UBETHOrO KWHeckona, ¢
mukpocxemel TDAB35x — Ha OTKNOHSIO-
LLYIO CUCTEMY, 8 3BYKOBLIE CUrHaMbLl — Ha
CcTepeodOHUHECKNE KONMOHKMW.

Ina obpaboTkn uMdpoBLEIX CUrHaNOB
DVB-T B Tenesun3ope npenycMoTpeH ung-
poeoii 6ok DE200. OH copep:kuT Tak Hasbl-
Baemblil UMPPOBOWN CENEeKTOpP KaHanos
TD1316S, onucanHblii B [2], COFDM-gemo-
nynatop TDA10046, paccmoTpeHHwin B [3],
¥ MUKpocxemy 06paboTku TPaHCNOPTHOMO
notoka PNX83xx, copepxaiuyio nekogep
MPEG-2. Ha Bbixopax nocnegHero ¢popmu-
py1oTCH UMPOBON BUAEOCUIHAS, KOTOPINA
HanpaBnAeTca B MUKpocxeMy SAA491xx, 1
curHan M4 ctepeossyka, KOTOPLIA Yepes
mukpocxemy UDA1334 noctynaet Ha HeoG-
XOAMMBIE BXO[Obl OQHOKPUCTANBHOrO Tene-
BU3WOHHOrO Npoueccopa UOCIH.
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Cenextop kaHanoe TD1316S umeeT pea

. Bbixopa 4. B pexvme npyema aHanoroso-

ro paguocurHana curian N4 ¢ asanoroso-
ro BbIXOQA Cenekropa npoxoauT Yepes
¢uneTpel MNAB Ha Bxogs Buaeocurnana M4
mukpocxemst UOCIHIL. Korpa npuHumaeTtcs
umdpposoit curHan DVB-T, curkan M4 ¢
uMdPOBOro BLIXOAA CENeKTopa npuxoamT
Ha COFDM-pemopynatop TDA10046. OH un
mukpocxema PNXB3xx ¢ pexkogepom
MPEG-2 BuigensioT umdpoBoi BUOEOCHI-
Han, curnan MY 3syka v gpyrve curHansl,
MOOYNVPYIOLLVE Ha Nepenaloulein cropoae
konep COFDM. 3BykoBoW CUrHan

ThiBaETCA B npoueccope UOCIHH, a Ll,l4¢lp0-
BOI BUAEOCUIHAN — B npeoﬁpaaoaarene
cTaHpapTos passepTikv SAA49 1xx.

PaGora Hap npoueccopom UOCII
npoponxaetca. PaspabGotaHsl Bepcusa
OQHOKpUCTansHoro npoueccopa UOC-V
v Bepcua UOC TOP, npepgHasHaYeHHbIe
ANA TENEBU30POB BHICOKOW YETKOCTH CO
100-repuoBoi Pa3BepTKOWM.

B aToit ctatee pacCcMOTPUMM TONBKO
opHoKkpucTaneHeiid npoueccop UOCHHE
(TDA110xx, TDA120xx). B Tabn. 1 ykasa-
HO HA3HAYEHWE BLIBOAOB MUKDOCXEMBI.

OcHoBHBIE NapaMeTPbl MMKPOCXeMbl

Hanpskerue nuraHvA aHanoro-
BbIX Lienei (Tunoseoe),B . .4,7...5,3 (5)
M TOK OT WUCTOM-
HWKa HanpsxeHns 5 B, MA
Hanpsixerve nuTasus undpo-
BbiX Y3N0B W Leneil aHano-
rooit nepucepun (TMNo-
B0, B :iiuisiaiie s 3..3,6(3,3)
MNoTpebnsemblit TOK OT UCTOM-

HUWKa HanpskeHua 3,3 B, MA ... ... 40
HanpsxeHwe nuraHua uug-

poOBOro Appa v ero nepu-

depuu (Tvnoeoe), B . .1,65...1,95 (1,8)

MNoTpebnsemulii TOK OT MCTOM-
HUKa Hanpsxenva 1,8 B, MA ... .. 200
HanpspkeHwe nuTaHusa 3ByKO-
BhbIX Liene# (Tunoeoe), B .4,7...8,4 (8)
Morpebnaemsblii TOK OT MCTOY-
HWKa HanpsixeHws 8 B, MA
O6wan molwHocTs, noTpeb-
nRemMas npoueccopom, Bt
MakcumansHbliA YpOBEHL BXOM-
Horo curkana M4 (Tuno-
BoOIt), MkB
TUNOBOW YPOBEHL BXOOHOMO
3pykoBoro curxana QSS,
nbmkB
TuNoBOW YpOBEHBE BXOOHOIO
3BYKOBOTO curHana N4y, mB
MakcumansHblii ypoBeHb BHeLL-
HUX BXO[HBIX 3BYKOBLIX CUr-
Hanos (tunoson), B . ......... 1,3 (1)
MakcumanbHblid YPOBEHb
BHELUHUX BXOAHbIX MNLTB 1
pasmMax CUrHanoB APKOCTW

Y (tvnoeoi),B .............. 1.4(1)
MakcumanbHbii YPOBEHb

BXOOHbIX curHanos R, Gu B

(TwnoBoW), B .............. 0,8 (0,7)
Tunoeoi pazmax aeMonynu-

POBAHHOIO  (BHIXOOQHOMO)

TTB:B wvsia iy i 2
TwunoBoii pasmax BbiXOOHOTO

curHana seyka M4, mB .......... 100
TunoBoi paamax BelbpaHHOTO

BbixogHoro MUTB,B.............. 2
TuNoBo pa3smax BEIXOLHLIX

curianoe R, GuB,B ........... 1,2
MUHUMaNEHEIR BEIXOOHOK TOK

CTPOYHOI pa3BepTku, MA . ....... 10

Tabnuua 1

Homepa BmBOAOE
Kopnyc QFP-128
Hasnavenwe N e I&\glgg
BBepx” BHU3"
1 2 3 4
BuiBoabl, coAMHAEMEIE C OBLMM 1,2,6,81218, | 128,127,123,121, 1,17,20,25,
NPOBOADM, B T. 4. AnA 06pasyoBsoro 28,40,68,81, 117,111,101,89, 32,39,62,
Hanpsokenun 0 B 89,92,95101, 61,48,40,37, 79.87
121,125 34,2884,
HanpsokeHmne nutanus +1,6 B 3,83,96,100, 126,36,33, 3,90
117,124 28,125
Hanpsokenwe nutatus +3,3 B, 8 7. u. gna 45,79, 125,124,122,120, 9,16,86,88
ofipasyosoro Hanpsokekus +3,3 B 886,90,94,110 41,39,35,19
Hanpswenve nuradus +5 B 15,47 ,69,82 114,82,60,47 22,45,63.80
Bxon keapuesoro reHepatopa 10 119 18
Bbixod KBapuyescro reHepartopa 11 118 19
Bxog 38l4MThl KaAPOBOH Pa3BepTku 13 116 78
"Pasesaxka” nutanuna 1.8 B 14,118 11,115 3,21
Dazosuiit PUNLTP 2 16 113 23
©a30sLil PUNLTP 17 112 24
"Passraka” GAMY SECAM 19 110 26
| "Passaaka” uenu BG 20 108 27
Brixon koppekum "Boctok-3anan” 21 108 75
Brixoa B kagposow pazsepTku 22 107 77
Brixog A kanposoil paseeprim 23 106 76
b N4 24,25 105,104 28,29
| KoHgeHcarop kaapoeoi nunbl 26 103 30
OBpasuyosbii TOK 27 102 3
Bxog 1 SIF u DVB 29 100 33
Bxon 2 SIF u DVB 30 99 34
Buixoa Ha APY cenextopa N 98 35
BaliuTHbIA OT NPEBLILIEHUs HANPSKEHNA
Bxon EHT 32 a7 74
Bxon aBTOMaTHHECKOH perynupoBkm
FPOMKOCTH 33 96 44
Bxoa 5 aeyka (neswtit) 34 05 —
Bxog 5 3Byka (npasbin) 35 94 -
Brixog 38yka SCART (neskift kasan) 36 93 37
Buixon asyka SCART (npasbit kaxan ) 37 92 38
"P, " 3BYKOBOTO AemoaynATopa 38 91 64
Boixog QSS 38 20 36
GunsTp netnn GANY NY 41 88 40
APY 4 3ByKa 42 87 41
| Boixog DVB/Beixoa MY/sLix. YKB pagwo 43 86 42
Beix. DVB/ebix. M4 supeo/euix. YHB 44 85 —
Hanp. nuT. 8 B ans nepexn. 38yk. curHana 45 B4 43
Konpencarop APY 2-i asyxoeo# 4 46 83 =
Beixog MY Bugeo 48 81 46
4-i1 BX0f 3BYKa (MOHO MNW NEBbIA KaHan) 49 80 47
4-it Bxop 3Byka (NpaskIf kaxasn) 50 79 48
MNUTB4/Y4 51 78 49
Curnan userxocTn C4 52 77 —
Bropoit Bxon 38yka (MOHO unik NeBbiR)/SSIF 53 76 50
Bropoi sxop 3Byka (npaskif) 54 75 51
nuTB2/Y2 55 74 52
3-it BXOA 38YKA (MOHO MNW nesbIi) 56 73 5
3- BXOA 3BYKa (NpaBkIit) 57 72 54
nuTB3/Y3 58 il 55
Curhans usetHoctu C2/C3 59 70 56
Boixog 38yka (nesbii kaHan) 60 69 57
Beixoa 3Byka (Npaewiit kanan) 61 68 58
Boixon 38yka Ha ron. Tened. (nesbiil kaxan 62 67 59
Buixon 38yKa Ha ron. tened. (np. kaHan) 63 66 60
NuTB/PIP 64 65 61
BbIX0 MOZYNSL. CKOPOCTH CKAHWPOB. 65 64 71
Bxoa ¢TpoM. paseepr./Beixoa caHaKacTn 66 683 72
Bhix0/ CTPOYHOM pa3BepTKM 67 62 73
Bxon V uHrepdeiica YUV 70 59 =
Bxopn U uxtepdeiica YUV 7 58 -
Bxoa Y uetepdeica YUV 72 57 -
Bxon Y umxpocenexropa 73 56 65
Buiiog Y gns wnrepdeiica YUV 74 55 66
| Buixog U ans wHTepdeica YUV 75 54 —
Bhl)w,ﬂ V angs wHrepdeica YUV 76 53 =
Bxog ewmoseHus 3-i rpynnsl RGB 77 52 67
Fiiexoa R 78 51 68
| 3-#Bx0n G 79 50 69




TaGnuua 1 (OKOH4YaHKME) cus  kopnyca, KOTOPYIO HassBaioT

“nuuomM BBepx“), TAK U CO CTOPOHEI

] 2 3 4
= nevyaTHelx NMPOBOOHWKOB (3TY BEpPCHIO
34 sxon B _ gg :;95 ;‘;? KOPNyca WMEHYoT “NuuoM BHU3"), Y
-;ﬂﬂm‘m—e"““ TONES Ty-o0 £ € £a BEPCUWN "NWLOM BHW3" PACNONOXEeHWe
XOJ QI YErHOBOIO TOKA 3 BHIBOAOB W UX HYMEPALMA 3epKanbHbIe
Buixon curvana R 85 44 83 (cm. Tabn. 1).
Buixop curvana G 86 43 84 BTOpoi TWN  KOpNyGa HA3bIBAIOT
Brixoa curkana B &7 4z i QIP-90, ox BupeH Ha puc. 3. OH npepHa-
OOpaaos0e Hanp. AR 38yx0s0r ALY L] 35 . 3HAYeH ANR YCTAHOBKW HA OIHOCTOPOHHE
Mopr 0,5 (sHewtiee npepuiaanue) o7 32 2 hONLrMpoBaHHO NEYaTHoi nnate ¢ oT-
Mopr 1.0 ANA BHELWHEND NPepLIBaHKA o8 31 4 BepcTUAMK ans BeiBoace. Kopnyc QIP-90
Mopr. 1.1 Mnu BXOA cHeTuMKalTalimepa 99 30 5 TOXE MOXET ObiTb BLINONHEH B BEPCMAX
Mopt 0.4 102 27 = "AMUOM BBEPX” M "NULOM BHU3", HO
Mopr 0.3 103 26 = HyMmepaLvsa BLIBOAOE 06enx Bepcwii oom-
Mopr 0.2 104 25 ima HAaKOBA.
Mopr 0.1 105 24 = B kopnycax o60vx TMNoB mMoryT 6biTh
Mopr 0.0 106 23 — MCNONL30BaHLI KPUCTANBI MUKDOCXEMBI, .
Mopr 1.3 107 22 6 paccyuTaHHbie Ha Bce Moamdvkaumu (o ’
Mopr 1.6/SCL 108 21 7 HWX HWXE) pexwmoB paboTsl 3BYKOBOrO o
Mopr 1.7/SDA 108 20 8 kanana. Mpw aToM B MUKpocxeme, obec- .
MNopr 2.0/HacTpoiika eeixona PWM 111 18 10 neumsaiolLei paGory B pexume "MoHO", .
Mopr 2.1/Beixog PWMO 112 17 1 YaCTk BbIBOOOB HE MCNONL3YIOT. .
Mopr 2.2/Beixon PWM1 113 16 47 :
Mopr 2.3/Buixog PWM2 114 15 48 NNTEPATYPA
MNopr 3.0/Bxoa ADCO 115 14 12
Mopr 3.1/Bxon ADC1 116 13 13 1. Xoxnoe B. Buaeonpoueccopsl Cepun (4]
Mopr 3.2/Bxoa ADC2 119 10 14 TDA88xx. — Paauo, 2000, Ne 2—4. <
Nopr 3.3/Bxoa ADC3 120 9 15 2 Xoxnoe B. BxogHoit Gnok undpoaHanc-
MNopr 2,4/Buixon PWM3 122 7 53 rosoro Tenesuaopa. — Paguo, 2006, Ne 3. B
Nopr 2,5/Beixon PWM4 123 [3] 54 3. Xoxnoe B. LUudpoese aemogynavopsl m
Mopr 1.2 (BHewWHee NpepoiBaHne) 126 3 2 ans exogkoro Bnoka uwdpoaHanorosoro Tene- O
Mopr 1.4 Anst Wl UART 127 2 53 Buaopa. — Paavo, 2006, Ne 7, 8. =
Mopr 1.5 aAns wussl UART 128 54 E
WWFPE@EWFE%l . U N
N Vssc VDDA(1.6V) (89
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o ny P
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ot 1 b Yttt i z |8
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SECPLL 115 P30/ADCO RIPRING L gfp 3 i
DECBG 6. P3.1/ADCT INSSW3 5 2] 8 3 %
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% vka 15, PE2/ADC2 YOU Pl NS 17 1 8
VIFINT 120 PTHAICS YSYNG i g .
VIFINZ 71 VSSCI/P VIN(G/Y-2/cVBS]Y- x; DECRE DEU.S‘DEM AL i
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Puc. 2 § g 3 = ?j SSJF):&EF!N/REFO AUDIOINY ﬁ §
TWUNOBOI pasmMax BLIXOAHOTO MNpoueccop UOCII erinyckawoT B vez SVOJLFVO/oVB.SE o
TOKa KagpoBOii Pa3BepTkm, kopnycax nsyx Tunos. Kopnyc o 4 z
L e 1 QFP-128, nokasaHHblii Ha puc. 2, y o
MakcumaneHbli  BbIXOAHOW vmeet 128 euiBopos. Ero MOXHO MOH- »
TOK KOPPeKuun "BOCTOK— TMPOBATL Ha NnaTe Kak Co CTOPOHbI ~ (Oxowuanue cnesyer) 3
3@anan”, MA ... 1,2 peranei (Ha puc. 2 — UMEHHO 3Ta BEp- Penartop — A. Mearinon, rpagka — (0. Arapees ™
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nutaHnua YM34

16 O BbIOOpe anemMeHTOB GnoKka

J1. 3YEB, r. A3epxuHck Huxeropoackos obn.

HecnoxHeiii pacyer anemeHTOB Gnoka NUTaHUs, NposeeHHbIR ©
y4eToM HEKOTOpbIX napameTpos YM34 u Harpysku, nossonur onrm-
MH3UPOBAaTh €ro sHepreTruyieckue cBoNcTBa. 310 YMEeHbLUNT BepOoAT-
HOCTH MOABNEHNS HENMHEHHBIX UCKaXEeHWH W WCK/IOYUT CHUXEeHue
BbIXOAHON) MOLYHOCTH YCHUITUTENS Ha HU3KNX YacToTax paboyero Ana-

na3oHa.

Buﬁop MOLLHOCTW CeTeBoro TpaHcdop-
Maropa M EemMKOCTW KOHOEHCATOPOB
CIMaXUBAIOWEro GUNLTPa B 3HAYUTENBHOM
cTenenv onpepenset cnocofHocTe YM34
paborate Ha onpeaeneHHbll MMNenawc
Harpy3ku 1 CyLLIECTBEHHEIM 0Opa3om BNUA-
€T Ha Maccy, rabapuTe! U CTOMMOCTb YCUIN-
Tens. 3aHuxeHHBEe MOLWHOCTE TpaHcdop-
Maropa U eMKOCTb KOHOEHCATOPOB (hunb-
Tpa NPUBOOAT K WMCKaXEHWAM M NoTepe
MOLLHOCTW Ha HM3kux yactoTax [1]. Ecnu
e OHW 3aBiLLEHB!, TO YCUNWUTENL NOMyYa-
ETCH YPE3MEPHO JOPOrM W THXKENBIM.

Hwxe npuveepeHa npocras METoOwka,
nosBonsowas npubnuanTensHo onpene-
nuTh HeobxoouMbIe NapameTpbl anemeH-
ToB Bnoka nNUTaHWA B 3aBMCUMOCTH OT
BIXOAHO MOLLHOCTK YM3Y, conpoTuene-
HWA Ero Harpysku v TpebosaHui, Npeaba-
B/ISEMbIX K KAYECTBY NUTAHWA KOHKPETHO-
ro ycunutens.

Puc. 1

BonblKMHCTBO TpaHaucTopHeix YM34
WMEIOT [OBYXT8KTHLIA BbIXOAHOW Kackap, w
6NoK NUTaHWA, COCTOALUMIK M3 HW3KO4Ya-
CTOTHOTO CETEBOro TpancdopmaTopa u
BLINPAMWUTENA C EMKOCTHBIM (DUNETPOM.
TunoBas cxema yana nuTaHua nogo6Horo
YM3H4 nokasaHa Ha puc. 1.

1R Takoit cxembl Cnpaseffnvebl cne-
AyloLmMe COOTHOLLEHWA.

HanpsxeHue nWTaHus BbIXOOQHOTO
Kackana, Heobxogumoe ans NonyyeHWus
Tpebyemoil MakCUManbHOWM MOLLHOCTH
CUHYCOMAANBHOTO CUrHana Ha axkTWUBHOW
Harpyske:

Ug= VBP.R, + 2AU, (1)
roe Uy, B — cymmapHoe HanpsxeHue
oboux nnew nutauums; P,, BT — makcm-
MansHas HEeWCKaXEeHHaA MOLLHOCTb,
oToaBaemMas ycunuTenem B Harpysky; R.,
OM — CONpPOTUBNEHWE HArpPy3KW YCUNu-
Tens; AU, B — napeHue HanpsxeHws Ha
nnevye BLIXOOHOIO Kackapa, COoOTBeT-
CTBYIOLLUEE Ha4Yany OrpaHv4eHus BuIXOf-
HOrO curHana.

Tok, KOTOpult NOTpebnAeT BLIXOOHOM
kackap, patotaolwmii B pexume knacca B
unu AB ¢ HeBonbLIMM TOKOM MOKOS, npuv
MakCUManbHO BEIXOAHOW MOLLHOCTK

la = (Ug — 2AU)/(2nR,). (2)

~2208B

MowHocTs, noTpebnaeman BLIXOOHbLIM
Kackaaom,

anp = Id‘Uu- ':3]

MotuHocTe TpaHcdopmMaropa, Heobxo-
Auman ona paboTel YCUAMTENA C CUHYCOM-
LanbHeIM CUIHANOM NPYM MOCTOBOW CXEMEe
BLINPAMUTENS C EMKOCTHEIM UNETPOM,

Pr = 1,5P - (4)

HanpsxeHne Uy Ha Bbixoge BuinpAMM-
TeNs CBA3aHO C TOKOM |y (Npn HeGONBLLIOW
amnnuTyae nynecaumii u 6es yuera uHoyk-
TUBHOCTU paccenHus TpaHcdopmaropa)
cnegylowwm [2] obpasom:

(le-Rom)/(2E,) = sin 6 — B-cos 6;

(Ug + Uwp)/Ey, = cOS O, (5)
roe 6 — yron OTCEYKM TOKa AW0AoB
BeinpAMuTEns (B pagwanax); Uy, B —
najeHve HanpPsmKEHUA Ha Quopax BuINPs-
mutens; E,,, B — amnnutyna 3[C nonHoi
BTOpU4HOI 06MoTKM TpaHcdopmaTopa T1;
R, = Rz + Ry/K, OM — COnpoTHENEHMe

3roT rpadwmk nossonseTr npubnuan-
TeNbHO OUEHWTL, HACKONBKO CWIBHO
YMEHBLUAETCH NUTAKLWEe HanpsxeHwe
NPW JOCTMXEHUWY MEBKCHUMaNLHOW MOLLHO-
CTW Ha BLIXOLE YCUNWUTENs B 3aBUCUMO-
CTW OT CONPOTUBNEHWA HAarpysku R, w
conpotueneHus R, obmoTok TpaHcgop-
maropa.

MycTs, Hanpumep, TpebyeTca Nony4uTs
MaKCUMaNbHYI0 HEWCKaXEHHYI0 MOoLl-
HocTe 100 BT Ha Harpy3ke ConpoTUBAEHW-
em 4 Omnpu AU =5 B.

Pacyvet no ¢popmynam (1), (2) ans atoro
cnyyYas naet MMHUMansHo Heobxopumoe
3HAYEHWE MNWTAIOWEro  HanpsXeHus
Uy = 67 B npm Toke |y = 2,25 A. Makcu-
ManeHas noTpebnaeman ycunurenem
MOLUHOCTE NpwW 3ToM cocTaeuT 151 B, a
MOLUHOCTE CETeBOro TpaHcgopmaropa
ons paboTel yCUNUTENA Ha TOHANbHOM
curhane notpebyetca He meHee 226 B-A.
KoaddpuumeHT nMcnons30BaHua Hanpsaxe-
HUA nuTaHma Byner paeex 0,85.

Ecnu HeobxopmMmo 0becneunTs yMeHb-
LUEHWE MWTAIOWEro HarpaXxeHus npu
MaKCUMaNbHOW MOLLIHOCTH, Hanpumep, He
Bonee yem Ha 10 % (cos 8 = 0,9) oTHoCK-
TENBLHO pexuma xonoctoro xopa Gnoka
NUTaHWA, CONPOTUBNEHUe 06MOTOK TpaH-
cdopmMmaropa, NpuBEdeHHOe K MONHOW
BTOpWYHON OGMOTKE, OOMKHO ObiTh HE
6onee 0,64 Om (onpepensercs ua (7) nm
no rpadmky Ha puc. 2). Takoe conpoTme-
nexme  ofecneunt  TpaHcdopmartop
CTEPXHEBOW KOHCTPYKUMW rabapuTHOW
MouwHocTE okono 300 B-A.

C y4eToM NageHus Hanps-

U *eHus Ha guopax mocta VD1
'E;%\ (Uw = 2 B) amnnutypa 3AC
\\ BTOPMYHOW 0OMOTKM TpaH-
092 chopmaTopa A0NKHE UMETL B
0,88 P 3ToM Cchyyae MuHUManbHoe
o .
084 h 3HayeHue (onpepensemoe u3
! HUXHETO BHIPAXEHUA CUCTEMbI
0,80 (5)): E, = (67+2)/0,9=T77B
076 . (peicTeylollee 3HaveHve ——
- e 0,707E,, = 55 B).
072 T Ecnm Kk cTabMNBHOCTU MMTAI0-
0,68 LWEro HanpPsXEHWs NPeabLABNAIOT-

Puc. 2

ofmoTok TpaHcdopmartopa, NpUBeaeHHoe
K BTOpvyHO oBmoTke; Ry U Rz, Om —
aKTUBHOE CONPOTUBNEHUE NEePBUYHON W
NoNHOW BTOPWYHOW OOMOTOK COOTBET-
cTBEHHO; K — koadduumeHT TpaHcgop-
MaLmm.

Ons panbHerwux BbIKNAKoK yoobHo
BBECTM KO3(QPUWUMEHT WCNONL30BAHMA
YCHUNNTENEM NWTAICLLEND HaNPsXEeHWs,
pPaBHbIK OTHOLLEHWIO MaKCUMANEHOTO HEeu-
CKaXEHHOTO pa3maxa BbIXOOHOrO Hanps-
HEHWUA K HANPAXEHWIO NUTaHMA:

Kigen = 1 — 2AU/Ug. (6)

Noacraews (2), (6) B (5) v ponycTws,
yto Uyp =0, MOXHO Hepe3 nonyyeHHoe
COOTHOLUEHWE

KunrRo/R., = 4(1g 6 — 8);

Uy/E,=cos (7)
oNpegennTe  M3MEHEHWA  MUTAIOLWEro
HanpsxeHna Uy B 3aBMCUMOCTH OT CONpo-
TUBNEHUA HAFPY3KW YyCcunuTena (npwm
MaKCMMaNeHOW MOLLHOCTU CUHYCOUOA b~
HOFO CUrHana), BocnonkL30BaBLUMCE rpadmu-
kom 3aBucumocTu Uy/E, = F(KynrRo/R,),
1306paxeHHbIM Ha puc. 2.

0 01 02 03 04 05 06 07 08 KunrRo

CcA MeHee xecTkwe Tpebosanus,
Hanpumep, A0NYCTUMO €ro YMeHb-
wexue Ha 20 % (cos 6 = 0,8) npu
MaKCMManbHOiW MOLYHOCTW, TO
conpoTueneHve obmoToK ceTe-
BOro TPaHCHOPMATOPA YXKE MOXET MMETL
3HaveHue go 2 Om. 31o obecneunT TpaH-
chOpMaTOp CTEPXHEBOW KOHCTPYKLIMK
MOLLHOCTBIO okono 150 B-A.

Avnnutyna 30C BTOpWMYHON OBMOTKM
TpaHcgopmaropa T1 gomkHa B aToM Crydyae
cocTaBnAT He meHee E, = (67+2)/0,8 =86 B
(neiicTeylowee sHaveHve — 61 B).

CpegHss notpebnaemasn ycunuTenem
MOLHOCTE NMpw paboTe ¢ peansHLIM 3BYKO-
BbIM CUrHANOM MEHbLUE, YeM C CUHYCOMW-
OansHeiM (TOHaNbHBIM), NO3ATOMY TPaH-
cdopmartopa mowHocTeio 150...200 B-A
ans paccmatpuBaeMoro npumepa Byner
[OCTaTONHO.

HeobxogumMo OTMETUTL, 4TO cdopma
HArpy304HOM XxapakTepucTukn Gnoka
NUTEHWA 38BUCKUT W OT WHOYKTMBHOCTM
paccenHun TpaHcdopmartopa. Y4ecTs ee B
pacyerax MOXHO Mo METOOMKE, N3NOXKEH-
HoM B [3].

EMKOCTE KOHOEHCATOPOB Crnaxuealo-
wero ¢unsTpa onpefenseTca OonycTu-
MO aMNAUTYA0N NyNbCAUMIA NUTAIOLEro
HanpsxeHun. Mpu aTom Heo6xoaMMO yuK-
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TeiBATE W COBCTBEHHBIE MyNbCALMM
BLINPAMUTENS, W NYNbCALMM, Bbi3BaHHbIE
nepemMeHHol  COCTaBnsaloulen  Toka,
noTpeGnAemMoro yecunurenem.

MpubnuanTentHo (G NOrPeLLHOCTLIO HE
Bonee 15 %) emkocTe (B dapapax) ona
KEX/0ro nneya NUTaHna MOXHO onpene-
nute no ¢popmyne

Cq; ~ Kuwn /(41K ‘R.)- [(n - 20)/(xf;) +
+1/8], (8)
roe K, — koadduumeHT nynscaumia
NATAIOWEro HanpsaXeHws (OTHOoWeHue
aMnNUTyasl NynsCcauwii K ero noCTOSAH-

HOW coctaensiioweit); f. — vactora
HaNpAXeHWs cetu, Ny, f, — HWXHAR rpa-
Huua paboyero oManasoHa 4acToT yCu-
nurens, lu.

Ecnu, Hanpumep, Tpebyerca obecne-
YUTL BMNIUTYOY NyNbCauMii NUTOLWMX
HanpsxeHuin He Gonee 5% (K, = 0,05)
npu paboTe Toro xe ycwnutena B nonoce
vactot Bbiwe 20 My Ha Harpysky conpo-
Tuenesnem 4 OM, TO EMKOCTb K&Xa0ro u3
koHpgeHcaropos C1,, C2,, onpepenexHas
no ¢opmyne (8), pomkHa GbiTe HE MEHee
22000 mkd.

NHUTEPATYPA

1. O e2avmoneicTeMn YM34 ¢ Harpyskoid. —
Pagwmo, 2000, Ne 2, c. 17, 18.

2. PormHckmii B. 10. Pacuer ycTpoicTe
3NEKTPONUTaHKUS annaparyph! SNeKTPOCBsan. —
M.: Cesnas, 1972.

3. Mazem K. B. Teopusi 1 pacyer BuinpamMu-
Tens, paboTalollero Ha emKOCTb, C YYeTOM
UHAOYKTMBHOCTW paccesHns TpaHcgopmaropa. —
M.: T3W, 1957. Cwm. & karanore <http://
www.oldradioclub.ru/catalog/book_links_m.htmi>.

Penakrop — A. Cokonos, rpagwxa — 10. AHnpees

( BOBBPAWASICb K HAMEYATAHHOMY )

KoHcTpyupoBaHue namMmnoBbIX

ycunutenen
A. UBAHOB, r. UsaHoBoO

B nononHeHune Kk cBoe# crarbe, onybnukosaHHoOHW B "Paguo”, 2004,
Ne 6, c. 17— 20, asrop ormeyaer ocobenHocTu Beibopa Kaxgoro U3
3/1eMEeHTOB JIaMIOBOro YyCUJTUTENA, KOTOPbIe CYLeCTBeHHO BAUSIOT Ha
KavecTBo 3ByKOBOCTnipousseAeHns. Oco6eHHO 3T0 BaXHO ANA YCHIH-
Tens 6e3 yened mecTHoi nnu obwen O0C. Kpome roro, npennoxexsi
HEKOTOpPbIEe H3MEHEHHUS U [JONONHEHHA B KOHCTPYKUNW YCHUNTUTENS.

'onee Apyx NeT Ha3a/ B CTATLE C aHaNo-

ruyHBIM Hassanwem [1] Beinu onybnu-
KOBaHbI AiBE CXEMbI NAMIMOBbIX YCUNUTENSHA,
LOnuTensHele NpOCRyWWBaHWA B Cpeae
ayanodunos NoATBEPAMAN BHICOKOE Kaye-
CTBO 3TWX YCHMNWTENEW, B 0COOEHHOCTH
OQHOTO M3 HUX — C BLIXOOHBIM KAcKaaom
Ha nyyeBbIX TeTpoaax 6M6C. TouHo Ha3BaTsL
OCHOBHYIO MPUYMHY MPEUMYLLECTBA 3TOrO
YCUNWUTENA TPYOHO, BO3MOXHO, U3-32 Hanu-
yuA Hernybokoit obwein OOC, a moxer
ObITh, NPW M3rOTOBNEHUW 3TOTO YCUNIUTENA
6onbLue BHuMmanus 6uino yaeneHo nogGopy
petaneit. Bo BCAKOM Criy4ae asTop cuuTaert
crnpasefMBbIM 1 aKTyaNbHBIM YTBEPXK/AE-
HWE, YTO B BEICOKOKAYECTBEHHOM annapary-
pe ynydleHue 3BYKOBOCNPOM3-

koHpgeHcaTtopol rpynn K71 wnu K70 [3],
%018 U MBI B KaYecTBe MEXKACKaLHbIX
paboTaloT OTNMYHO, Beab OHuM pabotaloT
30echb B O4eHb 0BNervyeHHsIx YCnoBuAX: C
MWKPOCKOMUHYECKMM MPOTEKaLWWM To-
KOM 1 BONLLUMM NONAPU3YIOLLMM HanpP§A-
*eHneM. OKCMOHbIE KOHOEHCATOpL —
cupm Jamicon v Nippon Chemi-con.

PekomeHoylo MCNonbL30BaTe ONOBAH-
HbIA npunoin, cogepxawmii cepebpo
(96 % Sn, 4 % Ag).

Bonbluoe BHMUMAaHWE YOENEHO BXOA-
HbIM M BbIXOAHLIM pa3temam. Hanpumep,
B [O8HHOW KOHCTPYKUWM BEIXOOHBIE KNEM-
Mbl cOenaHbl U3 3onoyeHeblx "Gontos” M5
OT Tpanauctopos cepwit KT904, KT907,

KT914. Mpuyem npucoegMHeHWe NpPoBO-
[OB YCUNUTENA K pa3bemam OCYLLECTBNE-
HO NaNKOW, HUKAKMX NMPMXMMHBIX KOHTaK-
TOB 30E€CH HE JONYyCKaeTCs.

Ecnu B KOHCTPYKUMM MCNONB3YIOT 3KPa-
HWPOBaHHLIA NPOBOA, HanNpyUMEp, coeam-
HAIOWMIA NEepeknioyaTent BXOLOB C nep-
BbIM KACKaJ0M YCUAWUTENS, TO Ero cneayet
BeIOVMpaTE U3 NPOBOAOB C ManoW NoroHHON
eMKOCTBIO 1 u3onaumeil ua dToponnacra.

[anee oTMe4y HEKOTOPHIE UBMEHEHWA
B YCHAWTENE, BHECEHHLIE 33 BPEMSA 3KC-
nnyaraumm.

C uenbio NOBLILLIEHUA Meperpy3oYHoM
cnocoBHocTy younutens Gbin M3MEHEH
pEXWM BXOOHONO Kackapgd: KaTofHblid
peauctop R10 ycTaHOBReH conpoTtvene-
Huem 180 Om, aHoaHbli peanctop R11 —
8,2 kOM, HomMuHan peauctopa R16 3ame-
HeH Ha 2 kOM, a korpeHcatopa C1 — Ha
220 mkd, 350 B.

Kak yxe 6bin0 ynoMAHYTO BbILLE, KOH-
nexcatopsl C2 v C5 ycTaHOBNEHbLI EMKO-
cTiio 0,5 mkd — 3TOro AOCTATOYHO.

PeaucTop R35 B punstpe nuTaHmus same-
HeH Ha keHoTpoH SU4C. EcrecteenHo, nna
Hakana notpeboBanack ewe ogHa, NaTH-
BONLTOBaA 06MOTKA Ha CETEBOM TpaHChOop-
matope. Teneps aHOOHOE HANPAXEHVE
MOAAETCA HA YCUNUTENL NMNABHO, C 3a0epX-
KOW Ha BpEMS MpPOrpeBa namr, YTO Cyile-
CTBEHHO YBENWYMBAET WX CPOK CyXObl.

Yoo6CcTBO NONL30BaHUA YCUNUTENEM
MOBLICWNOCH, KOrpa Bbin YCTaHOBNEH MHOM-

KaTOP YPOBHA BLIXOAHOMO CUrHa-

BEOEHWA (MCKIOYeHWe apredak- = na Ha namne 6ESC ("zeneHulit
TOB, NPUBIUKEHME K ECTECTBEH- &2 R1 200K Vo1 Vi1 vz rmas”), XOTA 0T4acTW 3TO NaHb
HOMY 3BYHaHWIO MY3BIKQMbHBIX X o K1 K ﬂéZfA mope. Cxema wHomMkatopa —
MHCTDYMEHTOB) MOXeT bbiTb & = NpoCTeiLas, OHa NpvBeaeHa Ha
[OCTWTHYTO TONLKO BHUMBHWEMK 'S = R7 200K Vo2 PUCYHKE.
Ka)aow AETamM, K Kaxaoil meno- X § -} — Tak xe, Kak U B TDMOAHOM, B
4 KOHCTPYKL. OB 3TOM xoueT- = R3I, R5 _L 3TOM yCMNUMTENE YCTaHOBneHa
Cfl HaNOMHWTL B Nepeylo ove- X 43011 47,.4["‘] 1‘\ nocnepoeatensHas RC-uens
penb, oTBeYas Ha BONPOCH (i e \ i — 538 MEXAy aHOOOM TPWOLAA NepPBoro
panvoniobutenei. - RY 430K 01 0022MK kackapga v obwmm NPoBOgOM
WUTak, 0 netansx, MCNonsL3o- ' LNSl KOPPEKLMM HU3KOYACTOTHO-
BaHHbLIX B 3TOM yCUnuTene. ro cnapa A4X AC. B atoit uenu
PesucTopel BO BCEX Liensix, rme WCNONb30BaH  KOHOEHCaTop
MPOXOLMT 3BYKOBOW CWrHan, — MBIM4-1 emkoctsio 0,5 Mkd Ha
yrnepo,qmcc;:h;e ngu; J%:pom Namna 6H1MM | 6HBN | 6HBC | 6H23M | ECCS82 | 4M1N | 250 B, WyHTUpOBaHHbIN cnioasa-
ONCTLIE: ,BC, 7] 1 HbiM KOHpeHcaropom CIM-3
Perynatop rpomkoctv (R17) — Tok xerons: MA L I o4 78 21| emKocTbiO 3 4300 nd.
nepemexHsIin PesncTop GUpMbl Hanpawenwe nutanmna, B | 425 | 405 | 425 410 425 385 LLlyHTupoBaHKe 3pech Heobxo-
ALPS. 370 caman poporas |Hanpswenwenaawone, B | 228 | 215 | 230 | 175 | 230 | 175 | numo, Tak kak 3ByK 3aBMUCMT OT
nokynHas paetans ycunutens. |Hanpswenue na katoge, 442 | 76 | 663 | 47 7.8 | 13,6 | Ka4ecTBa 3TOr0 KOHOEHcaTopa
MoxHO ucnonb3osate Takke |B ___| 3HAYUTENBHO CUNbHEE, Yem OT
wanenve hupmbl NOBLE, Ho oHo | KaTopmeii pesvictop, Om | 560 | 400 | 850 | 500 | 1000 | 650 | wguectea MexkackaaHbix KOH-
ellie Aopoxe. AHOAHBLIA Pe3ucTop, kOm | 25 10 25 25 25 10 [IeHCATOpPOB. ELue nyuule
PaznenuTentHele koHaeHca- |Koddduument nepenawm | 17 | 10 | 10 18 85 | ucnoneaosars MOMAMCTUPONb-
Topsl C2, C5 — MBI4-1 emko- | Beixoawoe conporus- 13 | 52 | 126 | 108 15 | Hbii  konpencatop. Conpo-
ctoio 0,5 Mk Ha 250 B. Kok- ; : | Tuenexwe peaucTopa 3TOM
neticarop C6 — KCO, 33 nd na | Koadipuuuens rapmo- 24 | 31 | 21 [16..21 1.4 | RC-uenw nyuwe caenats uame-
500 B. MoxHo, u gaxe nyule, LHUK % HAEMLIM C NOMOLLLIO NepeKo-

MCNONL30BATEL NONUCTUPONBHLIE

yaTens, HanpuMep, Ha YeTsipe

JOMVVAS

WINHX3L0MA8E

S0-£8-802C ‘UaL
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nirojpei@jiew :vaLers wandyy
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QPAAWIO®,

3BYKOTEXHUKA

Ten, 208-83-05

MNpuam crarteit: mail@radio.ru
Bonpocei: consult@radio.ru

PAZIMO Ne 8, 2007

NONOXEHWs, COOTBETCTBYIOLLME Cnepyio-
wuMm  3Havenmam: 1,8...2 kOm, 2,7...
2,8 kOm, 3...4,7 kOm, a B 4eTBEpTOM LieNb
pasmblkaeTcs.

W nocnepHee, yxe He OTHOCHLUEECH
HENOCPenCTBEHHO K PacCMOTPEHHOW
cxeme. Beino npoBepgeHo wccnepoBaHue
HEKOTOPLIX Namn C Uenbio NPUMMEHEHWS WX
B [OpavBepHOM kackape ¢ OGonbwmm
BBIXO[HLIM HAMPAXEHUWEM CUIrHana, KoTo-

poe mMoxeT notpeboBaTecs, Hanpumep, |
ONA packayky MOLLHBIX BbIXOOHbIX TPWO- |

nos., Takmx kak 300B, F'M-70. Kpome Toro,
pe3ynsTarel Takoro WccnegoBaHus Nnpo-
CTO XapakTepu3yloT Ka4ecTBo Namnibl.

B knaccu4eckoM ycunuTenbHOM Kac-
Kajge C pe3anCTOPHOI Harpy3koi 1 Npose-
PREMOIA NaMMOM YCTAHABNWMBAKOT aMINATY-
Ay BLIXOAHOrO curHana, pasvyio 100 B
(T. . paamax — 200 B). MNopbwpaioT Hau-
JIYHLLMIA PEXUM NPK OrPaHUHEHHOM Hanps-
HKEHUW NMUTAHUA, M3MEPSIOT KO3DDUUMEHT
rapMOHMK W OLEHWBAIOT rapMOHU4YECKWIA
COCTaB BbixOgHOro curHana. bemno uccne-
[OBaHO LLECTb TUMOB Namn: NATb LMPOKO
W3BECTHbIX OBONHBIX TDWOOOB WM MANOWU3-
BECTHBIA NEHTOA MOBBLILLEHHON NMHENHO-
CTW C MPAMBLIM HaKanoM W NOKTAIbHBIM
uokonem 4111J1 B TpMogHOM BKIIOYEHWUW. B
tabnuue nNpuBEdeHbl  ONTUManbHbIe
PEXWUMBI, YCPEAHEHHLIE 3Ha4YeHUA COonpo-
TUBNEHWA KaToAMHbIX U aHOAHLIX PE3UCTO-
poe, koadpdUuMEHT nepepayn kackana,
€ro BbIXOAHOE CONPOTUBREHME U KO3ddU-
LIMEHT rapMOHKK (NPaKTUHECKW 3TO BTOPaR
rapMoHvka). KatogHsli peaucTop LUYHTK-
POB&JICH KOHOEHCATOPOM TOJIbKO B OOHOM
cnyqae  gna namnel 4111 (B npoTHUBHOM
cnyyae koagpdpuumeHT nepepayn kackana
NOAY4ANCA CAULLKOM ManbiM).

Cpeov [BOMHBIX TPWUOAOB  NyYLLMIA
pe3ynstat no KospOUUMeHTY rapMOHUK
nokasana namna 6H23l. Beino nposepeHo
11 3K3eMNNAPOB, BLINYLIEHHLIX B NEPUOL
1967 —1997 rr., KaK cBexux, Tak 1 NoYTK
BeipaboTaBlwmx pecypc (B Tabnuue npuee-
AeH pasbpoc koaddUUMEeHTa raPMOHMK MO
BCEM 3K3IEMITIAPAM). 3TO HECKONEKO HEO-
XWOAHHO, TaK KaK 4YacTo NPUXOOMUTCA Chbl-
wars, 4yto 6H23MN — namna HW3KOBONbL-
THas, HecnocobHan pate Bonblioi pasmax
BbIXOOHOrO HanpsxeHud. OpgHako B. Lly-
WYPUH B CBOEM W3BECTHOM YyCunuTene
LAMM Audio Laboratory M1.1 umeHHo ee
NnpUMEeHRET B kayecTBe ppaveepa aons
"packauku” BLIXOOHOro kackaga Ha none-
BbiX TpaH3wcTopax. Takke HeoXWOoaHHo,
YTO AOBOMLHO NOCPEOCTBEHHBIE Pe3ynsTa-
Te! Nokasanm namnesl ECC82 n 6HEIN.

Camblit MyHLLIMiA PpesynsTaT nonysuica y |

npsiMoHakansHoro nextoaa 4MN1J1 e tpyog,
HOM BKMO4EHMK. Ho...

Hakan HeoBxoaMMOo NUTATE OYEHBb XOPOLLIO
CINaKEHHBIM MOCTOAHHBIM HaNPAXEHWEM.
Xovs ee koapOULIMEHT YCUNEHWA HEBENWK
(1=10), oHa CKNOHHA K CaMOBO36YXKOEHWIO.
W npw Bcem atom ee koapduumeHT rapmo-
HWK NNb HEMHOIO OTIMYBEeTCA OT Ko3d-
duumerTa rapmoHmk namnsl 6H23M1.

JINTEPATYPA

1. UBanoB A. KoHCTpyMpoBaHWe namnosbix
ycunurenein. — Paamo, 2004, Ne 6, c. 17 —20.

2. Peauctopsi. Cnpaeounmk. — M.: Pagwo u
CBRA3bL, 1991.

3. Koupexcaropsl. CnpaBouHUK.
Papgvo v cerab, 1993.

— M.:
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€CTb C/MLLIKOM |
MHOTO “HO". 3TO OYeHb peaKan namna; ee |

“MbiWwb” ynpasnaeT

ABTOMArHUTONOM
C. XXEMKOB, r. OxTabpsckuii, BawkoprocraH

| Curyauuu, Koraa asTomobunbHan mMar-

HUTONAa ocTaeTch 6ea cLemMHon naHe-
nK1, CRY4alTCA, W Torna BO3HWKAET npo-
6nema ynpaeneHws annaparom. OgHako
naHens OOBONLHO NErko 3aMEHWUTb
YCTPOWCTBOM, BLINONHAOWWM 4acTe ee
GYHKUMIA: BKAIOYEHWE M BHIKJIOYEHWE,
pPEerynupoBKy rpoOMKOCTH, ynpasneHue
aBTOMAaTUYECKOI HACTPOMKOW Ha paamo-
CTaHLIMU.

Y marvutonel JVC KS-F500 ynpasne-
HWE MPOLECCOPOM OCYLUECTBASRETCH MO
Tpem wuHam KEYOD, KEY1, KEY2 [1]. Mo
3HAYEHUAM COMPOTUBNEHWA MEXY 3TUMK
wuHaMu 1 oBumm npoBogom (ecnu Tou-
Hee, NO 3HAYEHWAM HanpsXeHuA) npo-
LECCOop ONpPEefenseT HaxaTylo KHOMKY Ha
CbeMHON nanenu. Takum o06pasom,

aBTOMArHMToN oHa MoXeT BbiTk pasHoii. B
KpaiHeMm cnyvae MoXHO oBoiTHMchk BooG-
we 6e3 nnacTuHel, nNpuwnase NPoBoga
HENOCPeACTBEHHO K COOTBETCTBYIOLLMM
KOHTAKTAM 8BTOMAarHWTO/bI.

C KOHTEKTHOWM NaHensio "Mblb” coe-
OuHAlT kabenem w3 WeCTW NpoBOJOB.
AnA  MHOMKAUMK  BKJIIOYEHWA MOXHO
UCNONL30BaTE CBETOAMOM C TOKOOrpaHu-
YUTENBHEIM PE3UCTOPOM, MNOAKNIOYEHHBIM
mexay koHTaktamu 12 (LED) n 15 (GND)
nepexoaHoin naHenu.

ABTOP WCNONbL30BAN KOMMNBIOTEPHYIO
muiwb “Genius NetScroll+". Jleeas ee
KHOMKa WCNONb3yeTcs [ONA  BKAOYE-
HWSA/BLIKTIOYEHMA MarHUTONkI, NpaBas —
ANA CKaHWPOBaHKA N0 AUanasoHy, kone-
CO MNPOKPYTKM ANA  perynupoBku

TPOMKOCTH.
B nNpyMMEHEHHOW MHOIO
vz vi3 "MBILLKM”  pPACNONOXEHHI
KI3128 TpW cBetogvopa v Tpu
% COBOEHHbLIX (OTOTPaH3IMN-
X ¢ ctopa. B paHHOW KOH-
5 CTPYKUWM WCMONb3yeTcs
4| +58 g 0AMH CBETOAMOmZ U OOWH
S COBOEHHBbIKN GOTOTPAH3IN-
10| ENCZ £ cTop, PACNONOXEHHHIE
9| ENC1 |B2 pspom c konecom npo-
R1 77 Vi3 S ;“'Q kpyTkn. OcTaBlimecs asa
T spr |1k £Y! | EX ceeropvopa v psa doto-
—— 2 | Kevo Eg TPaH3UCTOpa XOTA U He
1S = S~ WCNONB3YIOTCA, HO He
| fnama | P s62 M 7| onz gﬁ YRANSIOTCA C MeYaTHoi
| Maoluil | ' § nnatl. Ha nevatHoi nna-
J N i 15 |JETACH | = Te Bce Tpu csetomuosa

MCMONb3YA KHOMKWU U PE3VCTOPLI onpege-
NEHHBIX HOMWHANOB, MOXHO Nnerko ay6nu-
poBaTe BCE KHOMKWM CbEMHOW NaHenu.
PerynvpoBKka rPOMKOCTW OCYLLECTBNAET-
CA nogayei casuHyTbIX No Gase uMNyne-
coB Ha wuHbel ENC1 n ENC2 [1]. Takue
MMMYNEChI NETKO NONYYMTH OT NI0BOM koM-
NBIOTEPHOM MbIWK, HEMHOTO Nepefenas

| ee. Jlyulie ucnonb30BaTh "MblLk” € KOne-
| COM NPOKPYTKKM — 3TO ropaspo yaobHee.

Ha ee newaTHoil nnate nepepesanT
ne4YaTHbIe MNPOBOOHWKW, Begyluive oT
cOoBOEHHOro ¢GOTOTPaH3uMCTopa koneca
NPoKPYTKW K mMukpocxeme. MNepepesaior
NPOBOOHWKM OT KHONOK W COBAUHRAIOT C
TpaH3uMcTopamMi COrNacHo Cxeme, noka-
3aHHOW Ha puUCYHKe. XKenateneHo paso-
pBaTe Uenb NUTAHWA MWKPOCXEMBl A
YMEHBLUEHWS HArpy3kyM Ha WCTOYHMK
nutaHus +5 B B aBTromMarsuTone. Tpaw-
aucTopsl VT2, VT3 u pe3nctop R2 MOxHO
YCTAHOBUTL B KOPNyce "Mbillin” Hasec-
HbEIM MOHTEXXOM.

Heobxoommo Takke WaroToBUTE nepe-
XOAHYIO NaHeNb ANA NOAKMIOYEHUA K pasb-
eMYy MarHuTONbl (aHanoruvYHyK pasme-
LLIEHHOI Ha CLEMHOM NaHenu) B Buae nna-
CTUHB 13 ONBIMPOBAEHHOIO C AIBYX CTO-
POH  CTEKIOTEKCTONMTA pasmMepamm
28x15 mm. Ha ogHol CTOpoHe NnacTuHbl
¢GOPMUPYIOT BOCEMb KOHTAKTHBIX NnoLya-
DOK, HAa Apyroii — cemb. [OnA pasHbix

BKMIOMEHBI  noOcnegosa-

TeneHo, 4To U oTobpaxe-

HO Ha pwucyHke. Paay-
MEETCH, MOXHO B3 CBETOAMOAA U3 ITOM
LUenu ypanuTe M OCTaBWMTh TONBKO OAOMH.
Obpalao BHUMaHWe, 4TO Kaxabiii CBeTo-
pvogn paboTaeT B nape Co CABOEHHBIM
GOTOTPAaH3UCTOPOM, T. €. B OOHOM KOpIy-
ce HaxogaTcA asa ¢oToTpaH3ucTopa.
KOHCTPYKTMBHO CBETOAMOL PacrnonoXeH
HanpoTuB ¢OTOTPaH3UCTOPa, MEeXay
HUMUW — KONECOo NPOKPYTKY C NPpope3amm
(doTorpadua NoOxoxero yana npueeneHa
Ha puc. 18 [2]).

JIM4HO A MCMONb3YID aBTOMarHMToNy C
"MBILLBIO" 0O0M&, HO HE WUCKIIOYEHO, YTO
KTO-TO 3axo4eT WCcrnonbL30BaTe €e U B
asTomobune. MNoxanyii, ata KOHCTPYKUWA
Bce-Taku Gonblie NoaxoouT Ana [omall-
HEro UCroNbL30BaHWA.

Takoit cnoco6 ynpaBneHus MOXHO
NPUMEHWUTE ANA MHOTUX MarHUTON Opyrux
MapoK U Mofeneil co CLeMHOI nepeaHeil
naHensio.
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HOBOCTU 3PUPA

Paspen sener coTpyaHuK paanoxomnaHny "Tonoc Poccun”
1. MUXAWIOB (RV3ACC), r. Mockea

POCCHA

MOCKBA. Hauana pafoTy pagrocTaH-
uma “"Knaccudeckoe papmo” Ha yacTote
95,2 Mlu.

DTOIM OCeHBI0 paamocTaHUMa "Pycckme
necH4” (98,8 MIu), exogswas B Bewa-
TeNeHYO Kopnopauwio "TMpogd-Memma™
{BKIM), npexpatiT BelwlaH1e, a Ha ee
MecTe NOABMTCA paamocTaHUmMa "Anna’.
Hoeaa CTaHUKMA Cco30aeTCA COBMECTHO C
Annoia MNyrayesoi. Y4acTHKA pbiHKE CUIA-
TaKOT 3TOT ELIBOP YAR4HLIM 1 T OBOPAT, UTO
6peHa MABECTHOM NeBuWUbl “oBecneymT
Y3HaBaeMm OC Tk paamocTaHLA ™",

HOBOCUBUPCK. B Hoesocubupcke
Hadana BeulaHne paguocTaHuma “PeTpo
FM™ Ha yacTote 97,0 MIu. CraHuma Bxo-
AT B KPYNHEAWWA POCCHMIACKMIA paamo-
xonauHr “PermoHansHas Megwa Mpynna™
{"PMI™),

CAPATOB. B a¢ipe Capatoea nosem-
nack paamwoctaHuma “HAPC™ ("Hapu-
ratop — JopoxHoe paamo Capartoe”™) Ha
yactote 106,3 Mru. Peneprtyap HoBoA
CTEHLMIA SEABMEH KaK "MYy2bIKa 4718 B3P OC-
Nbix, XmTel 80—90-X rr., NecHX Ans AyLUmM
{KaK, cOBpeMEHHLIE, TaK M NPOWbX NET),
FOpoOACKME pOMaHCEN, TeMaTtuyeckue
pyEpukia: “HoeocTia®, " opoxHaa xpoHi-
ka", "BnoHamHka 2a pynem”, "3anacka”,
"Cakpoax"”, "obpeiii geHs”, "Lobpbiid
sevep”, "AopoxHeie Gaiakin”,

TATAPCTAH. B KasaHu Ha yacToTe
1024 My Takxe 2apaborana paauo-
cTaHuma "Petpo FM™,

OMCK. C 1 mioHa B Tomcke npekpa-
TWNa BelaHre MEecTHasd MYy3biKaslbHO-
pasenekarensHaa craHums "Wkc-paamo
106,6 FM", saHumaBWas aTy 4acToTy C
ceHTatpa 2000 r. Tenepe aneck paboTaet
paauocTaHuma “Magk FM™ (nporpammebl
MOCK OBCKOro paamo).

3SAPYBEXHGLIE CTPAHDI

BOCHWA. PagoctaHums "BocHimiAckoe
PaaMO” BELET BEUEHIME Ha PYCCKOM A3kiKe
Ha yacToTe 7240 klu. KcoxaneHimo, yacto-
Ta BbifpaHa He OYeHb YAAYHO, TaK KaK B
15.00—15.28 0TMENEIOTCA CHNEHBIE NOMEe-
X4 OT OAHOM M3 KUTEACKMX paaMOCTaHLMIA,
a B 18.00—18.28 — or pagmoctaHumm
"CemeliHoe paamo” ('WYFR™), CLUA,

BENWUKOBPUTAHWA. PaovoctaHuyma
"Bu-Bn-Cin” 2ameHna yactory 9680 Ha
11855 kIl ANg TpaHCHaUMiA Ha PYCCKOM
asbike B 02.00—02.30,

BEHIPUA. PaamoctaHumsa "Pagmo
BynanewTt” ¢ 30 WiOHA Npekparuna Bce
KOPOTKOBOMHOBBIE  MHOBELWaTenkbHLIe
TREHCNAUMA, BKNKOYEA W NporpaMmbl Ha
DPYCCKOM A3bIKE. ANpec WHTepHeT-caiTa
aToR pagmocTaHum: <www.radio.hu>,

EMUMNET. FPaguoctaHumwa “Pagmo
Kamp™ Ha pycckOM #3bKEe BellaeT B
18.00—19.00 Ha yacTore 6225 kI,

WUTANUA. FaanoctaHuma "iMexayHa-
poaHoe MranesHckoe paamo”  ("RAI
International”) BElUEeT Ha PYCCKOM A3LIKE:
03.45—04.05 — Ha vacToTax 6135, 9710,

Bpemn scrogy — UTC.

11830 kly; 06.00—06.20 — Ha vacToTax
9670, 11795 klu; 16.05—16.25 — Ha
yacToTax 9705, 11885 ¢y, 20.00—20.20 —
Ha vacToTax 6185, 8565, 11775 kllu,

MOHIoNuA. FPaamoctaHuma "Paawo
YnaH-EBatop” BeAeT Nepenayu Ha pyCcCKoM
AskbIKe TONEKO No cpenam B 11.00—11.30
Ha vacTote 12085 kI,

NONbLIUA/MUTBA. MNporpaniv bl Nonks-
CKOM paamocTaHum "Racja” Ha Genopyc-
CKOM A3bIKe TeNeps ACNONHATENEHC peT-
paHcnvpytotea B 15.30—17.30 nepeaar-
yukem B CutkyHae (fluTea) Ha JacTtore
6225 kM. OTMEYEH OYeHb XOpOoLKia
npueM B cTpaHax LleHTpansHol EBponel m
BankaH. CoxpaHunock M OCHOBHOE Bella-
HWe yepes nepeaaTymk B Bapwaee B
19.30—21.30 HavacToTe 6105 kI,

CNOBAKMSA. PaspoctaHuma “Mexay-
HapogHoe paamo Cnoeakma” ("Radio
Slovakia International” — "RSI") ocyuwect-
BNAET BEUWaHWe Ha pPYCCKOM F3biKe:
13.00—18.30 — Ha yactorax 9440,
7345 kly; 15.00—15.30 — Ha dacToTax
9585, 7345 kluy; 17.30—18.00 — Ha
yactoTtax 7345, 5920 klu.

YKPAMHA. Ha yactote 904 MIL B
XapbKOBE BMECTO paMocTaHuM "Paamo-5™
agpaborana "Petpo FM™. B Knepe sta xe
CTaHLMA MCNONEAYET yacToTy 92,4 MILL.

HOBOCTU TENEBU3WUOHHOIO 3 UPA

MOCKBA. 1 wioHd (B JeHb 2amThl
JAETelA) Hauan BelaH e NepBbiid collepoc-
CUMACKIA AETCKMIA KaHan "TeneHana”, pacc-
YHTEHHLIA Ha AETER OT TPEX A0 BOCEMM fET,
"TeneHsHa" GyneT Bewars B KabentHbix
cetsxnoyTi 100 roponoe Pocou, BknkcHas
Mockey, KasaHe, Mepmb, ExarepiHBypr 1
YenabuHek, Jo koHua 2007 r. aetcemia
KaHan CMONYT YBWAETE MO EBCEl CTpaHe.
MNocKonsky KaHan BellaeT B pasHbIX Yaco-
BbIX NOACEX, OH KPYINOCYTOuUHEIA. B npo-
rpamme "TeneHaH1 ™ NpeacTarneHel NoaHa-
BaTensHele, 0BpazoBarensHLIe W pasBk-
BalolWe Nepeaay, MrpoBsie Woy W BUKTO-
PUHEL, 8 Takxe NydiuMe MynETANNIMKSLIMOH-
HEIE 11 XyACKECTBEHHBIE Gnbhibl. JNng poc-
CUACKOIA ayamTopk KaHan "TeneHaHs™
6ecnnaTHLii, ero BellaHe He NpepLIBaeT-
cA pexnamoli. B HacToAwee Bpema oficyik-
AEETCA NPOEKT COZAEHMA ELle OOHOrO AET-
CKOrO TenekaHana, pPacCYUTEHHOro Ha
Bonee BAPCCNYIO BYAMTOPIIO — OT AEBATH
A0 YETLIPHBALETIA NET.

18 rioHa 2007 r. Hayan BellaHue Kpyr-
NOCYTOUHBIA HEYYHO-NOMYNAPHBIA TENeKa-
Han "24 TEXHO™. OH cTan WeCTuIM KaHa-
nom komnadaa "ApT Meawa Mpynn™, npo-
WMBBOAMTENA TEnenporpamM Ana Kabesns-
HOPO 1 CNYTHUKOBOr O BelaHua. inakaHa-
na orofpan MHTepeCcHelLMe HayYHOo-
NoNynapHele Nporpammel, MHOTKME 12
KOTOPLIX HUKOrAa He BbiNi NOKAa2aHE! Ha
pOCCUHIACKOM TenesmaeHu. Coagatenn
24 TEXHO" sapanuck Lensio oBbeam-
HWTE NYSWKWE HAYHHO-NONYNSpHBIE NPOo-
rpamMmbl 1 DIANBMBl POCCHIACKOTO 1 38pY-
GEXHOrO NPOMSBOACTEA HE OAHOM KaHa-
ne, NPk STOM COSAaTE HE NPOCTO HOBLIA
TENeKaHan, Ho SaXBaTLIBSIoW ee Spenme

ANA TeX, KTO XO4eT 3HETk O Yenceeke
oKpyxaollem mupe Gonblue. Llens coapa-
HKWA KaHana — pacCka2aTe 0 CEPLEe3IHbIX
Belax NpocTo 1 YBSKATENEHO. KakAbiA
AEHE HEeAen MMEeT COBCTBEHHVIO npe-
MBEEPHYIO TEMETIKY, YTO MO3BONAET nna-
HWPOBAaTL PEXIAM NPOocMOTPa. CTpyKTYpa
kaHana "24 TEXHO" BbicTpoeHa B COO-
TEETCTBMAW € MPMHUMNEMI MHOMOKEHaNb-
HOro TENEBMASHWA 1 NPeaNonaraeT cemb
Tematmyeckux  pySpuk:  "Henosex”,
"TexHonorn™, "COTkpbITkg”, "Kocmoc™,
"CekpeTHele Matepuansl”, "OBonouns”,
"KyHcTkamepa” M ap. [lporpammHoe
HanonHeHre ra 50 % cocTaeat nepelayn
POCCUIACKOr O (B TOM umcne COBCTEEHHO-
ro) npowaeoactea 1 50 % — nydwme
sapybfexHele NporpaMmel 1 GrNBMbl,
oTBEEeMaiLWme TEMETHEKE KaHana.
TenekaHan ke "NOAHAT. Ha CNYTHWK
"LMI™ ("ABS 17) 1 BeWaeT Ha TEpPHTOPUIO
Poccum, ctpad CHI™ 1 Banmiai. Ha gaHHbilA
MOMEHT KabenbHble ONeparopbl M SpuTe-
N MOTYT OSHAKOMMTECS ¢ 24 TEXHO™
6ecnnaTHo, OAHEKO Yepes HeKoTopoe
BpeMA BelLaHWe BYAeT 2aKOAMPOBEHO.
POCCUA/ASE . Pocouman
AzepbaiiixaH 0T OBOPWICE O BREMMHOIA
TPAHCNALMM FOCYABPCTBEHHE TENeKaHa-
NOB Ha TEPPUTOPUAX ABYX CTpaH. HoBbliA
Aoroeop 6yAeT ASACTEOBETE TP roja,
CornalieHre NpeanonaraeT, 4To Teneka-
Han "PTP" npooonxmMt BelwaHWe B
AzepbaiinxaHe, a pocCUaAHE CMOTYT CMO-
TPETE NEpeaaq TenekaHana "AsTB-1".

WHTEPAKTUBHOE BELLLAHUE

WHTEPHET-PAOWO. Cait "Cneum-
ancHoe paao”™ HawHaeT SKCKNIO3VBHYIO
TPEHCAAUMID MYSLIKENLHOW KONNekU
KNACCHKM PYCCKOro LWaHCOoHa aBTopoR
B60-x — Hayana 70-x rr. BewaHwe sepetca
exeaHeeHo B 10,00 1 16.00 Ha 2-1 kHonKe
"CneuwvaneHoro paamo'’, agpec B
MuTepHeTe: <www.specialradio.ru>.

KPACHOOAP. Kwrenu [OxHoro
denepansHoro okpyra Pocconmn B 6nm-
xanu{ee BPEMA CMOFYT YEHEEATE O Ypes-
BbMaMHEIX NPOMCLUECTBMAX M NOMYYaTe
npeaynpexieHia o6 sKCTpemanbHbix
cuTyaumax no paauo. Kak 2agemn
Ha4YanbHWE ICxHoro PErMoHansHor o UeH-
Tpa MYC C, KyamHoB, "...celivac pela-
e7Cd BONpoC © NONyYeH pa3lpelleHia
Ha BellaHMe B gmanascHe YKB-2. Mul
NEPBLINIA B CTPEHE BEENIA NPEKTUKY ONOo-
BEWIEHA HAacENeHa Yepea SMS-coob-
WweH1d, Takolt BO3M OXHOCTBIO Mbl 8KTHB-
HO NOMB30BANKCE B TE AHIK, KOTAE LMPKY-
nMpoBann  cnyxm o6 Taeapu’  Ha
BonrogoHckoii A2C. Ceyac B CBOMX
coobueHMAX Mbl BCErAa YKa3biBaeMm
TenedoH obpaTtHol ceAan. ExegHeBHo
Ham 2BoHAT Bonee 600 yenosek. Paamo
NOSBOMMT HaM NOLLEPXMBATE TAKWIO Xe
ofpatHyio cBdA3b, ofyYaTe HaceneHwe B
pexumMe “oH-nalH” npaevnaM nosege-
HiEG B Cnyyae BO3HWMKHOBEHAA 4Ype3Bbl-
yalrHblX cuTyaumi. [nadupyem, 41O
PaAVOCTYAMA PasMEeECTUTCA Ha TEPPMTO-
pyn KOXHOro perrMoHansHoro UeHTpa
MYC, PaamoeewaHie GypeT BKAKOYETH
HE TOMBKO HALUW COOBLIEHWA, HO U pexna-
MY W MY3blKankHO-pasEnekaTensHeie
nporpammel”.

Xopouwero npuema u 73!

Pegaxrop — E. Kaprayxop
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YHuBepcanbHbIA

n3MepuTenibHbii Npudop
Ha MUKPOKOHTpoOnnepe

B. HUKUTHUH, n. Augpa XMAO
Pa3pabarteisas 370 yCTPOIHCTBO,

aBTOPp nocraenn 3agayy co3gqarte

YHUBepCanbHelii ManorabapuTHeIA U3MepUTensHbI Nnpubop Ha coB-
PpeMeHHON aneMeHTHON 6a3e C HeBbICOKMM 3HepronoTpebneHuem 1

aBTOHOMHBIM NMUTaHHEM.

Onm:usaemuﬁ Huxe npubop, aei-
CTBMTENbHO, MOXHO Ha3BaTbh YHW-
BEpCantHLIM, MOCKONLKY OH W3MepseT
NOCTOSHHOE HanpsXeHWe, YacToTy anek-
TPUHECKUX KoNnebaHuii, EMKOCTb KOHOEH-
CaTopoB, MHAYKTUBHOCTL KaTtyllek, npo-
BEPSET WCNPABHOCTL KBApPLUEBLIX Pe30-
HaTopoB W BLipabaTuiBaeT WUMMYNLCHLINA
curHan c ypoewsmu TTJ1, yactoTy KoTo-
pOro MOXHO W3MEHSATE B LUMPOKWMX Npe-
nenax. OcHoea npuBopa — 3KOHOMWY-
HullA MuKpokoHTponnep PIC16FB873A. B
€ro coCTaB BXOAAT aHanoro-ungpoBow
npeobpasoeatens (AUM) w penutens
HacToTel C BepxHe#l pabovei vacToTown
okono 50 My,

TexHu4eckue XapaKkrepucTUku

AnanaszoH n3Mepsemblx Hac-

TOT, MY B pexumax:
e o S et e 0,01...50
B 2 40...500
i 2 . 200...2000
HyBCTBUTENLHOCTE B pexXwumMe
W3MEepeHus 4acToTsl, MB 30...50
MNepwon M3aMmepeHns HacToThl,
C, B pexumax:
i 5L ———— 0,2,1,10
i 7 = L PP e X
WMHTepBan wamepeHus emKko-
CTWM KOHOEHCATOpOB B pe-
HKmax:
] 3-SR, o1 0,2 n® po 0,1 Mk
"1 e ot 0,1 Mk® go 10 mD

WHTEpBaN W3MEpPEHUs WHOYK-

TUBHOCTH ....... or 0,1 MM’ oo 5TH
Mutepean U3MepeHua
NOCTOSHHOTO HaNPsXeHWs,
P e 0,02...15
HanpsxeHwe nutanma, B .. ....... 7..15
MNpoBepka kBapuUEBLIX peso-
HaTopoeB ¢ 4acTotamu, My, . .. .1...20
JwanasoH BbIXOOHOW YacTOoThl
curHana B pexwme reHe-
pATeRa; FLL .o 244...1000000
Motpebnaembiii Tok, MA, B
pexumax:
AR ERY s 14...21
e 4 3P S 0 RS 6...11
MorpewHocTs U3MEpPEHUA B
pexumax (Ges yueta
HecTabuneHOCTKM HacToThl
KBapUEBOro reHeparopa m
B HOPManbHBIX KIMMaTH-
HYECKMUX YCOBUAX):
"F1" npu nepuwoae name-
pesnn 0,2 ¢, 1 cu 10 cco-
OTBETCTBEHHO ....... 5 1u0,1 Ty
TR iy e Ee A 120 Ty,
o e e 480 'y
b 2l 6 LR 2%
T e e e 2.10%
T E e S 0,05B

Cnenyet OTMETWUTb, YTO NOrPeLHOCTL
BO3PacTaeTt Npu U3mMepeHun KOHAEHCaTo-
POB eMKOCTEIO MeHee 1 nd.

Cxema npubopa nokasaHa Ha pme. 1.
MepemenHbin peanctop R33 n kHONKM
SB1—SB4 BouinonHs0T GyHKLMKM OpraHoB
ynpaenexus. Mpu nepemewierr ABMKKa
peaucTopa R33 13 HuxHero no cxeme
NONOXeHWs B BepxHee pexumsbl paboTol
MEHSIOTCH B Creayloweit nocnegosarens-
HocTu: "Kanmwbpoeka”, "L/C", "F1", "F2" n
"U". Opyrve pexumMsl BHIBUPAIOT HaxaTth-
em Ha kHonkn SB1, SB3, SB4. B saBucu-
MOCTW OT YCTAHOBNEHHbIX PEXUMOB
OTKPLIBAIOTCS KNIOYWM HA TPaH3UCTOPHBIX
cbopkax VT2, VT5, nopgaBan HanpsxeHwe
MUTaHWS Ha TOT UK UHOW y3en.

B kayectee vHOMKaropa wcnonb3osaH
cumBeoneHsIA KK moayns WH1602D-PGE-CT
Cc gBymsa crpokamm no 16 cumeonoe. B
nepBoin CTpoke OoTODpaxaeTcs pexum
paboTsl, a Bo BTOPO — 3HayeHwe uame-
pseMoro napametpa. insa wnamepeHwus
yactoTs go 500 My curHan nogawT Ha
rHesno XW1. Mpu aTom Ha HacToTtax Gonee
50 MIy ucnonb30BaHel AENUTENKW, BXOAR-
wre B COCTaB COBOEHHOIO CMHTe3atopa
yacTtoTel LMX1600TM (DD1). Ero pabotoi
ynpaenser MwkpokoHTponnep DD3.
Mukpocxema DD2 soinonHsieT QyHKUMM
MynETUNNEKCopa.

CurHan, nocTynatooimii Ha rieano XWi,
YCUNUBAETCA KackafgoMm Ha TpaHawucTope
VT1. B pexume "F1" (pue. 2) curHan
AONOMAHWUTENEHO YCWIMBAETCS Kackanom
Ha Tpanauctope VT4 v Yepes nornmyeckue
anemenTsl DD2.2, DD2.4 1 peauctop R32
nocTynaeT Ha BxOp OENUTens 4acToTel
MukpokoHTponnepa DD3. Haxatwem Ha
kHonku SB3, SB4 nepexknioyawT Bpems
uamepeHus (puc. 3 1 puc. 4). B pexumve
"F2" curHan c Bobixoga YCWAMTENLHOro
Kackapa Ha TpadsucTope VT1 nocrynaer
Ha BXO[ OenuTens 4acToTel cuHTesaropa
DD1, a nocne geneHwa Ha 24 curHan ¢
Bbixoga (Beigog 1 DD1) yepes normyeckne
anemenTel DD2.3, DD2.4 1 peauctop R32
Takxe nNOCTynaeT Ha BXOA AenuTens
4acToTh MUKpOKOHTponnepa DD3.

B pexume "F3" namepsemblit curHan
NOAAI0T Ha BEICOKOYACTOTHOE rHe3ao XW2,
yepes pasgenurenbhbii koHgeHcaTop C4,
3awmTHele amoasl VD3, VD4 u koHgeHca-
Top C14 curHan nocTynaeT Ha BXof, BTOpo-
ro penurenst 4actoTel cuHTeaatopa DD1.
Mocne peneHna Ha 96 BbIXOOHOW CUrHan
npoxoawvT Yepes anemeHTal DD2.3, DD2.4
w peaucTtop R32 Ha Bxop penuTens 4acto-
Tol MuKpokoHTponnepa DD3. B pexume
"F2" Npy OAHOKPATHOM HaXaTuW Ha KHON-
Ky SB3 npuGop nepeitget B pexum "F3”
(puc. 5). Mpu ewe ogHOM HaXaTuK Ha
kHOMky SB3 npubop nepeiaetr B pexum
NPOBEPKM KBAPLIEBLIX pe3oHaTopos “ZQy"

(puc. 6), ux NOAKNIDHaINT K pasvemMy XS2.

ns naMepeHus eMKoCTH KOHAEHCaTO-
poB go 0,1 Mx®@ (puc. 7) U MHAYKTWUBHO-
cTu Karylwek (puc. 8) ucnonb3oBaH reqe-
patop Ha komnapartope DA1 (LM311D).
MamepseMulii aneMeHT noAKnioHalT K
rHe3gy XS1. HopMupoBaHHBIMK HacToTo-
3agalniuMM  3NeMeHTaMu reHeparopa
ABNAIOTCA KaTyllka MHAYKTMBHOCTM L1,
koHpeHcartop CB, a Takke KOMMyTUpye-
MU pene aTanoHHbiM konaeHcatop C1. B
3aBMCUMOCTH OT pexuma paboTbl KaTyluka
WMHOYKTMBHOCTM L1 nopgxnioyaeTcs K rHes-
Ay XS1 nocnepoBarensHo UK Napannens-
Ho. CurHan ¢ BeixoAa reHepaTtopa nocry-
naet Ha BXOf MWKPOKOHTpoONnnepa, rae
W3MEPSETCA €ro 4acToTa W BblYMCNAETCH
3HaYeHMe M3MEPREMOro napamMerpa.

leseparop cobpat No cxeme, ONUCaH-
Hoi B [1]. Ho B paHHoMm npuBope Bo3mox-
Ha KOPPEeKTUPOBKA 3HAYEHWIt NapaMeTpoR
HOPMWPOBAaHHLIX 4aCTOTO3aaloLKWX ane-
meHToB. B pexume "KanuGpoeka" onpe-
LenseTcA NnapasuTHas eMKOCTb KHOMKM
SB1, rHezna XS1 1 coxpaHsieTcs B aHepro-
HE33aBMCHMMOI NaMATH MWKPOKOHTpONne-
pa DD3 pns vchnonb3oBaHus B OanbHen-
wux pacyeTax. Mpu BKNIOYEHWW, Nepexkio-
YeHUWN PEXMMOB M NOKa3aHUAX MHOMKATO-
pa po 0,20 n® mukpokouTponnep DD3
nepec+uTLIBAET 3HaYeHWMA NapameTpoB
3NEeMEHTOB KOHTYPa W BbIYMCNRET HOBOE
HOMUHa/NBHOe 3HaveHWe YacTOThl reHepa-
Topa. B pesynsTate Ha uHaukarope GyayT
nokasauus B npegenax 0...0,09 nd, naba-
BNSA NONb30Batenss OT MNOCTOAHHLIX
kanmbpoBok.

B nporpamme AN\ pacyeTa 3HauyeHwi
3NeMEeHTOB KOHTYpa, COCTOsLWEero w3
KaTyLku mHAOyKTWBHOCTK L1 1 xoHpeHca-
Topa CB6, 3anoxeHa maTemarnyeckas
Mopens, npeanonaraowas, 4To TKE koH-
neHcatopa u TKW karywkyM nocTOsHHG,
kpome Toro, TKW karTyllkn — nonoxurens-
HbllA. Ecnm npu BkNioYeHun Nnpubopa noka-
3aHUA MHOMKATOPa OTNWMYHLI OT HYN\, 3T0
03Hayaer, 4TO YacToTa reHeparopa uame-
HUNack W He pasHa "HyneBoi”, 3HayeHue
koTtopoi Owino 3anucadso B EEPROM
MUKPOKOHTpONnepa npv npeabiayuien
kanbposke. Mcnonb3ya  yKasaHHyio
MOLENb, KOPPEKTUPYETCH 3Ha4YeHWe ane-
menToB L1, C6 1 BelMMCAAETCS HOBOE 3Ha-
yeHue “HyneBoi" 4acToTel. MNpu pacyeTax
ucnone3yeTcs KoadpduumeHt X6, yuuToi-
BaOLWWWIA, KakoW Bknag B W3MeHeHue
4acToThl reHepartopa (B %) BHeCno name-
HEHWe eMKOCTK KoHaeHcartopa C6.

NamepeHue eMKoCTH KOHOAEHCATopoB
ot 0,1 mx® o 10 mP ocywecTenseTca ¢
nOMOLbLID y3na Ha tpaHuauctope VT3,
KOTOpuid paboTaeT B gaHHOM cnydae B
KnioyesoMm pexume. CHayana uvepes
peauctop R22 ¢ BbIXOAa MUKPOKOHTPORN-
nepa nocTynaeT HW3KWIA YPOBEHb, Tpa-
aucTop VT3 OTKpLIBAETCH M NMPOWCXOOWUT
3apsaxka nNpoBepseMoro KoHpewcartopa,
KOTOPLIA NOQKNIOYAKOT K KoHTakTam 8 u 9
rHeana XS1. 3arem ¢ BIXOAa MUKPOKOH-
Tponnepa NocTynaeT BuiCOKWA YPOBEHb,
TpanaucTop VT3 3akpeiBaeTcs v npose-
pRemMbiil  KOHAEHCATop paspaxaercs
yepes pesuctop R13. T[pogonxu-
TenbHOCTL Paspsaky M3MepsieT MUKPO-
KOHTpOMnep, a NOCKOMNbLKY OHa OfHO3Ha-
4YHO 3aBMCUT OT EMKOCTU 3TOr0 KOHOEH-
caropa, To MMKPOKOHTPONNEep Bbl4ucnaeT
€MKOCTb H2 OCHOBE WM3BECTHHIX COOTHO-
LIEHWI.
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Puc. 2

B pexume "L/C" npu HaxaTmm Ha KHON-
Ky SB3 npubop nepexogut B pexim "C1" un
BO BTOPOW CTPOKE MHAUUMPYETCS cumeon |
(pumckas 1). B aTom pexmme MaMepsioT

Puc. 3

eMKOCTb KoHaeHcatopoe ot 0,1 mk® go
1 MD. Mpw NOBTOPHOM HAXATWM HA KHOMKY
SB3 BO BTOpOIA CTPOKE BLICBETUTCA CHUM-
son Il (pumckas umdpa 2) n BO3MOXHO

Puc. 4

W3MEPEHWE EMKOCTW KOHOEeHCATOPOB OT |

0,1 mk® no 10 m®P. Pasnuume pexmumos B
TOM, YTO B MEPBOM PEXWUME MOKasaHus
uHaMkaTopa oBGHOBNAINTCA Yalle.
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Puc. 7

WNamepsemoe NOCTOAHHOE Hanpsxe-
Hue ot 0 go 15 B nopaioT Ha rHesno XWi.
MNpwu 3Tom, ecnu cHayana BOWTU B PEXKMM
"U” (puc. 9), a noTom BpaLieHnemM OBWUX-
ka peauctopa R33 — B pexum "F1" unu
"F2", Ha MHOMKATOpPE B BEPXHEM NPABOM
yrny oTOOpaXaeTca 3HaYeHWe Hanpsixe-
HWA, KpOMe TOro, NPUBop MOXEeT M3me-
PATL OOHOBPEMEHHO W YacTOTy BXOAHOTO
curHana (puc. 10).

Ans exnoverHns pexuma “Tenepatop”
HeobxoovmMo B pexmme "U" Haxatb Ha
kHonky SB3. Mpu 3tom TpaHamcTop VT3
paboTaeT B NepekioYaTensHoOM pexmme u
Ha Beixoge npubopa "F.,." (koHTakTel 8 u 10
rHesga XS1) ¢popmMupyercs curHan ¢ ypos-
Hem TTJ1 w yactorom F,,, = F./(4mn), roe
F, — 4acTtoTa KBapueBoOro reHepartopa
MUKPOKOHTpOMNMepa, N MOXeT NPUHUMATL
3Havenmna 1, 4, 16, a m — ot 1 go 256.
3HavyeHWe N MEHAETCH UMKIMYECKU npu
HaxaTtom nepeknoyatene "L/C", a m ycra-
HaBNUBAIOT HAXaTWeM Ha KHonku SB3, SB4.
3uayeHuns N u m oToBPaXalnTCA B BEPXHEM
NpaBoM yrny WMHOMKaTopa, a BO BTOPOR
CTpOKE — 4acToTa BLIXOAHOrO curHana
(pmc. 11). Bexog us pexuma “leHeparop™
OCYLLECTBNSIOT CMEHOIM pexuma. MNpu aTom
nocnegHee 3Ha4eHWe HacToThi COXPaHAeT-
CH B NamMaT MUKPOKOHTponnepa DD3.

MNutaetca yctpoicTBo oT Gatapewu
akkymynsatopoe GB1. Hanpsixetue nura-
HWS BCEX Y3NOB CTabunuaupoBaHO WHTEe-
rpansHeIM cTabunu3aTopom HanpsxeHua
DA2. MOXHO Takxe NpUMEeHWTb BHELLUHWA
CTabunu3npoBaHHbiiA  BNoK  mUTaHwus
HanpskeHwem 7...15 B, KOTopbii Nogkno-
4aloT K rHe3ay XS3. B atom cnyyae Bkao-
YWTCH BCTPOEHHas NOACBETKA MHAMKaTopa
HG1. Npu nutasmm oT 6atapen Ha MHAMKA-
Tope oTobpaxaercs usobpaxeHue rans-
BaHu4yeckoro anemedta. Korpa Garvapes
paspsgutcs, wsobpaxeHue 3nemeHTa
muraer. [lns 3apsaiaku aKKyMynsTOPHOR
fGarapeu, He BolHUMas ee W3 YCTPOWMCTBa,
UCNONL3YIOT 60K NUTAHWA C HaNPSXEeHW-

. em 12...15 B, a KHONOYHbBIIA BLIK/IOYATENb

SB2 yctaHaenueaioT B nonoxeHue "Bkn.".
Korpa Gatapes 3apaauTcs, Ha MHAMKATO-
pe u3obpaxeHue rancBaHW4eckoro ane-
MEHTa CMEHRETCH CUMBONOM "Z".
BOonbWKMHCTRO OEeTanei, KpomMe uUHOM-
katopa HG1 v auogos VD7, VD8, cmoHTH-

Pwuc. 10

Puc. 11

nnare nNpeaycMOTPEeHO MEeCcTo Afs ycTa-
HOBKW [OMONHWTENBHOrO pasbema (Ha
CXEMe He noka3saH) Ans NoAKNKHYEHWSA
BHELIHEro MOAYA, KOTOPLIA HAXOAMTCS B
craauu paspaboTku.

B ycTpoWcTBe UCNONbL30BaHbLI B OCHOB-
HOM 31EMEHTHI /19 NOBEPXHOCTHOIrO MOH-
Taxa: peauctopsl PH1-12 Tunopasmepa
0805; koHpeHcaTtopul K10-178 Twnopas-
mepoe 0805, 0603; okcuaHbie KOHOEHCa-
TOPLI — TAHTANOBLIE A1 NOBEPXHOCTHOTO
moHTaxa. Mukpocxema LMX1600TM
3ameHuMa Ha LMX1601TM, Ho npepens-
Haa uamepsiemas Hacrora B pexmvme “F3”
YMEHBLUWTCA no 1112 M.
MukpokoHTponnep PIC16FB73A moxHo
samenuTb Ha PIC16F873, PIC16F876A,
mukpocxemy LM311D — Ha nmiobyio m3
cepur LM311 B kopnyce SO-8, TpaHau-
CTOpHYtO cHopky IRF7314 — Ha IRF7316.
MHauKaTop MOXHO NPUMEHUTE niobon
3HaKkoBbI 16x2, noanepXUBAIOLWMIA NPo-
Tokon HD44780. Cnenyer o6patute BHW-
MaHKue, 4TO Npu ero 3ameHe HeobBxoaumo
YTO4HUTL Ha3Havyewue BeiBOQoB 1 n 2 —
BbiNyCKaemMble Aaxe 0gHon GUPMOn UHOW-
KaTopbl MHOTZAA MMEIOT pasHylo Hymepa-
LMIO BEIBOAOE NUTaHUA.

Pene K1 — SILO5-1A72-71D dupmsl
Meder electronic CO BCTPOEHHLIM 3aLLMT-
HbIM [MOAOM (napannensHo BbiBOAAM
KaTywku). MOXHO npMMEeHUTL Opyroe
manorabapuTtHoe ¢ HanpsxeHwem cpaba-

pOBaHbl Ha NeYaTHO Nnare u3 ABYCTOPOH-
HE ¢0HbFﬂDOBEHHOI'O CTeKNnoTeKcTonuTa.
B nepexogHbie OTBEPCTUS MOHTUPYIOT
OTPE3KW TOHKOro NyxeHoro nposoga. Ha

TeiBaHuA 4...5 B M conpoTuBneHmem 3am-
KHYTBIX KOHTaktoB He Gornee 0,5 Om.
MepemenHobiit pesuctop R33 — CM4-1.
Meapa XS1, XS2 — yacte naHenu aons



YCTaHOBKM MMKpocxem B kopnyce DIP
npuyeMm rHesao XS2 yctaHOBNEHO Ha
6GoKOBOIM CcTeHke kopnyca. XWi1, XW2 —
CP-50-73®B, kHONOYHLW Nepexkniya-
Tens SB1 — PSW-4 ¢ ¢ukcaumeid, KHONKK
SB3, SB4 — SWT-20. Karywka MHOyKTUB-
Hoctm L1 — ppoccens CECL-100/260
101k (100 MKIH), MOXHO TaKXe MPUMEHWUTL
ﬂll ﬂMv ﬂl-lMl L2 — LA NOBepxXHOCT-
Horo moHtaxa LQH32M (10 mklH)
Tunopasmvepa 1210. EMkoOCTe KOH-
neHcatopa C6 moxer 6uiTh B Nnpege-
nax 510...680 n®, rpynna TKE 33,
MMO, a emkocTs koHpeHcatopa C1 —
1000...2000 n®d rpynnel TKE o6sa3sa-
TensHo MIM0. Tpanauctop BFR93A
MOXHO 3ameHuTb Ha noboit mano-
MOLUHBIA BHICOKOYACTOTHHW C Bepx-
Hel rpaHu4HOI 4acToToW He mMeHee
900 MI'y B kopnyce SOT-23. Tpas-
auctop VT3 ponxeH ObiTh C KO3gOU-
uMeHToM hys He menee 150. Keap-
ueBbii pesoHatop — HC48U ¢ noBuI-
LWEeHHOK TepMoCTabunbLHOCTLIO, OT
3TOr0 3aBWUCUT MOrpeLIHoOCTb U3Me-
pexus npubopa. Bunky XS1 moHTK-
PYIOT Ha nnarte Han apoccenem L1,
KoHTakTel 4, 6, 9 » 10 aToi BUNKK
yCTaHaBnMBaloT B OTBEPCTMA Nnartwl,
npenBapurensHO COeOMHWB NPOBO-
NOYHOM NEPEMBIYKOA KOHTaKTE 1—4 1
5—8.

MporpaMmMupoBaHne MWUKPOKOH-
Tponnepa NPoBOASAT HEPEe3 pasbem
XP1 ¢ nomowsto nporpammel 1IC-Prog
u apanTepa ANS89 [2], nepembiuky
S1 npepeapurtensHo ynansaiot. Kos-
durypaums 3arpyxaeTca asToMaTu-
yecku u3 HEX-¢gaitna. lNMpw wecnons3oea-
HUM OpYTUX NPOrPamMmMaTopoB  HYXHO
ycTaHoBuTe 6Kl WDT, PWRT w Buifpats
TMN redeparopa — XT.

MoHTax 3nemMeHTOB HaYyMHaKwT C
MUKPOKOHTpOSNepa, "oKpyxaiowmx™ ero
peranen v niaukaropa. lNMocne nporpam-
MupoBaHun nopbopkoi peawcropa R39
YCTAHABNMBAIOT KOHTPAcTHOCTE M3obpa-
XKEHUS WHOMKETOpa. 3arem MOHTMPYIOT
neranu reHeparopa. B pexume "L/C" npn
Haxatum Ha kHonky SB1 Ha Beixope 7
mukpocxemsl LM311D gonxed BbiTb cur-
Hasn NPSMOYTONbHOW OPMBl C HacTOTOM
750...850 klu. B pexume "F1" npu otcyT-
CTBUM BXOHOMO CUrHana noatopom pesm-
ctopa R15 ycTaHaBnuBaloT HU3KWIA ypo-
BEHb Ha Buixone anemerta DD2.4. B pexwm-
max "F2" n "F3" npu oTCyTCTBUM BXOOHOTO
cuUrHana npovcxoamTt camoeo3byxaeHue
AenuTenei 4acToTsl Mukpocxemsl DD1 —
310 Ux 0CcOBEHHOCTB. MpKu 3TOM YacToTo-
MEp MOXET NOKa3LIBaTh YaCTOTY HECKOJb-
KO NIeCATKOB WKW COTeH merarepl,. Tok
3apaaKM akkymynaTopHoin Batapew ycra-
HaBnuealT nogbopom peswnctopa R34,
HaNpskeHWe BKIOYEHUA WHOMKauun o0
OKOH4YaHWW ee 3apsakM — noabopom
peavcTopa R31. BHewwHuiA BUE, CMOHTUPO-
BaHHOW NnaTel NokasaH Ha puc. 12 (npu-
6op paboraeT B pexmme "F2"), a cobpaH-
Horo npwbopa — Ha puc. 13.

MNocne cOopku HEOGXOOAMMO 3anucaTtb
B NamsATb MUKPOKOHTPO/UIEPE 4WCNOBbLIE
KOHCTaHTbl. [119 3TOro npu HaXaroi KHon-
ke SB3 BkniovaloT nuTaHme 1 3aTtem KHon-
KY OTNYCKaIoT — NpuBOop BXOOMUT B PEXUM
W3MEHEHWA KOHCTaHT. BpaieHuem aBuxk-
Ka pesuctopa R33 BbIOMPAIOT HYXHYIO
KOHCTaHTY, 8 Hadkuman Ha kHonky SB3 unu
SB4, meHsioT 3HaveHwe. CoxpaHeHue

YCTAHOBNEHHOIO 3HAYeHWs MNPOUCXOAMT
aBTOMaTU4ECKM MPU CMEHE KOHCTaHTHI.
Mocne naMeHeHus 3HaqeHwWs nocnepHei
KOHCTaHThl BuiBupaioT niobyio apyrylo u
BhIKNIONAI0T npyubop.

KonctaHnty X0 nepsoHa4antHo ycraHa-
E/TMBAIOT YWCNEHHO PABHOWM EMKOCTW KOH-
neHcartopa C1 (B nukodapapax), a 3arem

eHT pAeneHua  penureneit  4acToThbi
mMukpocxemel LMX1600TM. [ina mukpoc-
xemel LMX1601TM  ycranaenueaoT
X2 =48, X3 =24,
X4 =0, 2, 4, 6 ona HepycudpULMPOBaH-
HOTO MHAMKATOPA.
X4 =1, 3, 5, 7 nna pycudrUMpoBaHHO-
ro UHAUKaTopa.
X4 =0, 1, 4, 5 nna nepeoHaYansHo-

-L! Puc. 1“3_!, a

aT0 3HayeHWe KoppekTupyloT. Bpawas
nBEvXOK peauctopa R33, ycraHaBnuealoT
pexumm "L/C", a kHonkoit SB1 — pexim "C”,
BpawueHvem aswkka peaucropa R33 ycra-
HaeNMBaOT pexwmm "Kanubpoeka“. Mocne
€ro OKOHYaHWA Ha MHamMKaTope ByayT noka-
3anua "0.00 pF". 3arem noax/IoHaT KOH-
JEHCATOp C 3apaHee M3MEPEHHO C BbiCO-
KOW TOYHOCTBIO eMKOCTbIO. EMKOCTb KOH-
JAeHcaTopa AensT Ha nokasaHua npubopa n
ymMHOXaI0T Ha kohcTanTy X0. MNonyseHHbIin
pesynetar Gyaer HOBbiM 3HA4YEHUEeM KOH-
cranTel X0, koTopoe HeoBXoaMMO BHECTU B
NamsTe MUKPOKOHTPOINepa.

AnAa onpepeneHus NapasuTHOW eMKo-
cTu kHoMnku SB1, rHe3pa XS1 v MoHTaxa ¢
NOCNeayoLen 3an1cklo AaHHLIX B NaMATL
MUKDOKOHTPONNEPA BLINONHAIOT Cneayo-
ue onepauvn. lNocne ycTaHoBKu pexu-
ma "L/C" HaxaTmem Ha kHonky SB1 exoasT
B PEXUM M3MEPEHWA MHOYKTUBHOCTY W B
KOHTaKTel 4 1 5 rHespa XS1 ycranaenu-
BalOT KOPOTKYIO NPOBONOYHYIO NEpembit-
Ky. YcranaenueaioT pexvm "Kanubposka”,
nocne ee 3aBeplleHus Ha MHaMKaTope
Oyayr nokasanma "0.000 mkH". lNepe-
MbINKY YOANnSioT M NepPexonsT B PEXWM
WUBMEPEHWA EMKOCTM HAXKATUEM Ha KHOMKY
SB1. Ha vHamkaTope HeCckonbKO CEeKyHA,
WHOMUMPYETCA 3HaYeHWe napasuTHOM
eMKOCTU W nokasaHus obnynsioTca. Mpwu
HaxaTuu Ha kHonky SB4 nsmepeHHoe 3Ha-
4YeHWe 3aHOCWUTCA B NamsATb MUKDPOKOH-
Tponnepa, a Ha WMHOWKATOPE NOABUTCH
coobuwenwe "OK",

HayaneHOE 3Ha4YeHWEe KOHCTaHTHI
X1 =1.000, npu HeobxoomMOCTH C €e
NOMOLLBI0 KOPPEKTUPYIOT MNOKas3aHus B
PEXUME MBMEPEHWNA MHAYKTUBHOCTH.

KoHcTanTel X2 = 96 (pexum "F3") n
X3 = 24 (pexum "F2") 3agaiot koahdpuum-

ro Bxofa B pexmm "F1" co epemeHem

vamepenun 0,2 c.

| X4 =2, 3, 6, 7 ona nepeoHaYanbHO-

| ro exopa B pexum "F1" co pemeHem
wamepenms 1 c.

' X4=0,1, 2, 3, ecnu TKE koHpeHca-

Topa C6 NonoXuTensHL i,

X4=4,5,6,7, ecnu TKE koHpeHca-
Topa C6 oTpMLaTentHbiii.

Hanpumep, ycraHasnueaoT X4 = 5
Ans pycnduuMpoBaHHOrO MHOMKATOPa,
nepeoHaqansHOM BXope B pexum “F1”
C BpemeHem uamepenus 0,2 ¢ u oTpu-
uarensHom TKE koHpeHcaropa C6.

3Hayerne koHcTaHTe X5 paeHO
yactoTe kKBapuesoro reHeparopa B Iy,
€€ MOXHO U3MEHATHL C Lwarom 4 'y B npe-
nenax 3868934 — 4131068. [Ann ee To4-
HO#M ycTaHoBku Ha Bxog “0...500 Miu”
NOQAoT CuUrHan ¢ obpasLoBoro reHe-
paropa CWIrHanoB ¢ 4acToToWl
20...40 MI'u. BkniovaloT pexum "F17 u,
nogcTpavBas koHgeHcatop C29, a
TaKKe M3MEHSs KOHCcTaHTy X5, nobu-
BAIOTCA COBNAnEHWs NOKa3aHWin Npu-
6opa 1 MHOUKaTopa YacToTs 06pasuo-
BOrO reHeparopa.

3HaveHue KoHcTaHTel X6 (B %) yuu-
THIBAET BKNaA, HECTabuNeHOCTK eMKO-
cTv KoHpeHcatopa C6 B TemneparypHuii
yX0g4 4acTtoTel redHeparopa. OcransHoe
NPUXOAMTCS HA MHAYKTUBHOCTL. He ycTaHa-
BnuBars 3HaveHua X6 =0, X6 = 100, a Takxe
X6 = 50 npu orpuuarensHom TKE koHpeH-
caropa C6.

C nomoLLpio KoHCTaHTel X7 Koppektm-
PYIOT NokasaHus Npubopa Npm u3mepeHnu
EMKOCTM KOHOEHCaTopoB B pexume "C1”7,
a KOHCTaHTbi X8 — npw uamepexm nocTo-
AHHOrO HanpsxeHus. B pexwume "C1" KOH-
AEHCATop C TOYHO W3BECTHOW eMKOCTBLIO
okono 1 Mk noaxnioyaloT K rHeapy XS1,
3aTeM eMKOCTb AENnsT Ha NoKasaHua npu-
Gopa M YMHOXaIOT Ha KoHCcTaHty X7.
MonyyeHHbIl peaynsTar 6yneT HOBLIM 3Ha-
YEeHUMEeM KOHCTaHTel X7. B pexwume "U"
nogatot Hanpsxkexue 10...12 B Ha pasvem
XW1, napannensHo nopxnioyaioT obpasuo-
Buili BONkTMETp. lNokasaHdus BonsTMETpa
[enaT Ha nokazaHua npubopa 1 yMHOXaIoT
Ha KOHCTaHTy X8. Mony4eHHoe 3HayveHue
ByLEeT HOBbLIM 3HAYEHUEM KOHCTaHTH! X8.

JIMTEPATYPA

1. Byesckumit A. Hactotomep, MIMEPUTENL
EMKOCTH M MHOyKTWBHOCT — FLC-meter. —
<http://www.cgham.ru/icmeter3.htm>.

2. Ronrwi A, Tporpammarops! ¥ Nporpam-
MWPOBaHWE MWKPOKOHTPONNEpoB. — Pagwo,
2004, Ne 1, c. 53—55.
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Ten. 208-28-38

Bonpocsi: consult@radio.ru

Mpuem craroi: mail@radio.ru

PALMO Ne 8, 2007

NMporpammaTop Ha 6a3e

"Extra-PIC"”

A. AYBPOBEHKO, r. Caukt-lNerepbypr

OAQuH U3 rnaBHBIX BONPOCOB, BCTAIOWMX Nepen paguonioburenem,
HaYUMHaLWWM OCBaMBaTbh MUKPOKOHTponnepel (MK), — BbiGop npo-
rpammaropa. Korga aerop zananca MK cemesicrea PICmicro, y Hero
BO3HUKNa AaHHasa npobnema. Xorenock HaliTH ONTUMabHBIN N0 KPH-
Tepuio "YHUBEpPCasbHOCTb — MPOCTOTa — HaAeXHOCTh " BapuaHT. B
pe3ynbrare poguscsa npegnaraemMslii BHUMaHUIO YyuTaTeneii npubop.

" WPMEHHBIE” NPOrpaMmaropbl U mx
aHanorn OGbiNKM  WUCKAIOYEHH K3
paccMOTPEHUsA B CBA3M C TEM, H4TO UMEIOT
B cBoeM cocTtaBe Te ke MK, kotopwle
HeobxopuMO npeABapuTensHO 3anpo-
rpammupoBartk. Nonyyaercs "3amkHyThIA
Kpyr": 4Tobbl M3roTOBWUTL NpOrpaMmarop,
Heobxogum nporpammarop. K tomy xe
nporpamMmst MK K TakMm yCTPOWCTBaM, KaK
nNpasuno, He nexar B OTKPLITOM A0CTYMe.

HaxoaMTCst Ha canTe <Www.ic-prog.com>
u pacnpoctpaHsercs becnnardo. Tun npo-
rpammaropa, KoTopsii HeobXoaMMO 3a0aTb
nNpw 3anycke 3ToiA nporpammbl, — JDM.

OpaHako Npy BHUMATENLHOM M3y4eHun
WCXOQHOIO BapuaHTa CXEMbl Nporpamma-
Topa Obin BoiSBNeH U HepocTatok. Kak
W3BECTHO, CyWecTBylOT pasa cnocoba
nepeeona MUKpokoHTponnepoB PICmicro
B PEXUM NPOrpaMMUpoOBaHns:

"[lea yHMBepcanbHbIX nporpammaropa”
("Papuo”, 2006, Ne 6, c. 28—31). Opu-
ruHaneHsld nporpammarop “Extra-PIC”
paboTaeT TOMLKO B NEPBOM pEeXumMme, 4To
HaknanpiBaeT orpaHuYeHa Ha KoHdurypa-
umio BuiBoga MCLR, koTopuiid B 3TOM Cny-
4ae MOXET CNYKWTb TONBLKO BXOACM CUrHa-
na HayanbHOW YCTaHOBKM.

Cxema npegnaraemoro BapuaHTa npo-
rpammaTopa u3obpaxena Ha puc. 1.
Manenn XS2—XS8 nns yctaHoOBKM Npo-
rPaMmMUpyEeMbIX MUKPOCXEM MOAKMIOYAIOT
K HeMy cornacHo Tabnuue. B Hel xe yka-
3aHbl HOoMepa KOHTakToE Bunku XP1, npen-
HasHa4YeHHOoW L5 COeAMHEHWUA Nporpam-
maropa ¢ MK npw BHYTpUCXEMHOM npo-
rpaMMUpoOBaHUN.

Y1066 UMETE BO3MOXHOCTE paboTel BO
BTOPOM pexume, B nporpammarop nobae-
NEH 3NEeKTPOHHLIN KOMMYTATOp Hanpsxe-
HUA Ve Ha TpaxaucTopax VT3 u VT4, no
CXEMEe aHaNorW4HLIA YXEe WUMEBLUEMYCSH
KOMMYTATOpY HanpaxeHwa Vep (Ha TpaH3au-
cropax VT1 nVT2). Bnaropaps uenvn RSC7
OTKpbiBaHwe Tpaxauctopos VT3 mn VT4
NPOVUCXOOMT C 33[EPXKKOW OTHOCUTENBLHO
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MonyumBLUKMIA WKMPOKOE pacnpocTpaHe-
Hue nporpammarop "PonyProg” oveHb
NPOCT, HO Npw ero nuTaHum ot COM-nopra
KOMMbIOTEPa A0BONLHO YacTo HabnaalnTes
cbou npu NporpaMMMpPoOBaHMK TOrO WM
wuHoro MK. Ot Tak HaskiBaeMeIx “Nnapanness-
HbIX" MPOrPaMmMaTopoB ObINO peLIeHo oTKa-
3aTbC B CBA3WM C HeOoCTaTkoMm MHpopma-
umm 06 ux ycTpoiicTee u pabote. B peaynb-
Tate BbiGop GLIN OCTAHOBNEH Ha Nporpam-
matope “Extra-PIC", onucanue koTtoporo
6bino HaipeHo B MHTepHete no agpecy
<http://www.5v.ru/extrapic.htm>.

3TOT NporpaMmMarop NMTaeTcs OT BHeLL-
Hero WMCTOYHWKE, COAEPXWT Yy3en Ha
Mukpocxeme MAX232 nns cornacoBaHms C
COM-nopToM KOMNbIOTEPA W NpepHasHa-
YeH 418 NporpaMMupoBaHna He Toneko MK
cemeiictea PICmicro, HO W HEKOTOPLIX
MWUKPOCXEM “NOcneaoBaTensHoin” namaTtk.
PaboTtaer oH MOA YNpaBneHWeM LUKMPOKO
W3BECTHOW Nporpammel "IC-Prog”, koTopast

Mposea | Liees KoHTakT naHenu unu passema
XS2 | XS3 | XS4 | XS5 | XS6 | XS7 | Xs8 XP1
1 Vee 11,32 20 14 1 1 2 8 1
2 Vss 12,31 | 8,19 5 14 8 7 1—4,7| 2,4,6,8,10
3 CLOCK 38 27 12 12 6 4 6 3
4 DATA 40 28 13 13 7 5 5 8
5 PGM 38 26 - e — e e 7
6 PGM1 36 24 10 - — — - -
7 Vep 1 1 4 4 4 8 — 8
— NPW  BKMIOYEHHOM HanpsXeHWn  BKIIOYEHUR Hanpsxenua Vps. Ecnn nepe-

nuTaHus Vee NOaHATL HanpsokeHne Ve (Ha
suiBoge MCLR) ot Hyna go 12 B;

— NPW BBIKNIOYEHHOM HanpsikeHnm Vee
NOAHATE HanpsxxeHue Ve 0T Hyns o 12 B,
3aTem BKNIOYUTL HanpsxeHue Vec.

Moppo6Hee 06 ocofeHHOCTAX ABYX CMo-
cobOoB BXOAa B PEXUM NPOrpaMMUpoBaHMs
MOXHO npo4vTate B ctatee H. XnonuHa

Mbldka S1 ycTaHOBNEeHa B nokasaHHOe Ha
CxeMe nonoxeHwe 1-2, C Takon xe
330EPXKON BKIIOYMTCA Hanpsxenne Vg,
4TO U HeoBxoaMMo Ans paboTel BO BTOPOM
pexume. Ecnu nepeHecT nepembiyky B
nonoxeHwe 2-3, HanpsxkeHue V. Gyaer
BK/IOYEHO NOCTOAHHO, a Nporpammarop —
paboTaTts B NepeoM pexume.



Awvopn VD7 cnyxut ans ObicTpoi pas-
paoxn koHpeHcatopa C7 npu BoIKNIOYEHUW
Hanpskerus Vee. HommHan konaeHcaTopa

C8 3HauuTensHo yMeHbleH no cpagHe-
HWIO C WMCXOOHBIM, 4TOGL OBecneyuTb
BbICOKYIO CKOPOCTL HapacTaHus 1 cnaga
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Hanpsxenusa Vee. Ceetogmon HL3 —
WHANKATOP HANWYWA 3TOMO HANPKEHUS.

Y1o6bl NpeRpaTUTL Nporpammarop B
3aKOH4YeHHOoe u3aenue, B Hero nobaeneH
BCTPOEHHLI ceTeBorW O6nok nuTaHus
(nnaekas Bctaska FU1, tpancgopmarop
T1, eoiknioqarens SA1, aMoAHbIA MOCT
VD1—VD4). EmkocTb koHpeHcaTtopa Ci,
CTaBLIEro CIMaXUBAIOWMM, YBEWYeHa ao
470 mk®. Heckonbko He HyxHbix Gonee
3NEMEHTOB yaNneHb.

Hoeas nevaTtHas nnara nporpammaropa
rnokasaHa Ha pwc. 2. Hekotopuie naHenu
ANS NpOrpaMMUpyeMiiX MUKPOCXEM Ha Hel
COBMELLEHbI, NO3TOMY NpW YCTaHOBKE
MUKpocxem crenyet Obite 0COGeHHO BHM-
MarenbHbIM., TO3MUMOHHLIE 0B03HaYeHUs 1
HOMEpa KOHTaKTOB K0 U3 COBMELLeH-
HbIX NAHENein UMEeIOT Ha PUCYHKE OOMHAKO-
Bhii LBeT. MaHenu XS2—XS5 npeaHasHaye-
Het ana MK PICmicro ¢ cooTBeTcTByioLmMM
YUCNOM BbIBOAOB. Maxens XS6 — nns BoChb-
mMuBbiIBOAHLIX MK cepum PIC12, a XS7 —
nns MK cepuu PIC10. B nanens XS8 ycrata-
BMBAIOT 418 NPOrpaMMUpPOBaHNA MUKPOC-
xembl PMN3Y.

Pozetka XS1 DB-SF Haxooutcs Ha
KoHUe kabens, KOTOpbIM NMporpammarop
nogknioyaloT Kk Bunke nopra COM ha
cucTemMHom Bnoke komnetoTepa. MNposopa
Ha BTOPOM KOHLIE 3TOro kabens 3a4niueHs
OT W30NSUMKM W NPUNasHel K COOTBET-
CTBYIOWMM KOHTaKTHLIM Nnolankam Ha
nnarte. Bunka XP1 — asyxpraHas necsatu-
koHTakTHas IDC-10M, npumenseman Ha
KOMMBIOTEPHBIX Nnarax.

CobpaHHuiil nporpammarop u3obpa-
xeH Ha puc. 3. OH He umeeT kopnyca.
MeyaTHas nnara 3aKpenneHa Ha XecTKoW
nogcTaeke U3 GpaHepbl TONWMHON 4 mMM.

Penaxtop — A. fonrui, rpagmka — A, Jonrwi,
$oTO — asTopa

MOAYNbHAR PEKNTAMA

Ycnoeus cm. 8 "Papwo”, 2007, N2 2, c. 11

Beck cnexTp paauoniobuTenscxmx
HaGopos!
Karanor ¢opmar A4, 104 ctp. —
50 py6. 6e3 y4era NnouTOBbIX PACXOL0B.
Mo 3asBKaM LUKONBHBIX, BETCKMX Y4~
pexaeHuii n bmbnmotek — BECINATHO.
107113, . Mockea, a/a 10 "MNocwun-
Topr". Ten. (495) 304-72-31.

LA

Merannouckarenm:

OT NPOCTOro 0 CaMoro cnoXxHoro!

JJ-Connect Adventure V500
2770 py6.

JJ-Connect Adventure V1000 —
4199 py6.

JJ-Connect Adventure V2000 —
6699 py6.

"MouHTep” — otabixaet!

MabupaTencHbiid pexXumMm noucka,
Cenekums MeTannos.
MoppobHee TyT: http://www.dessy.ru

107113, . Mockea, a/a 10.

Ten. (495) 304-72-31.
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@ MUKpOKOHTPONNEepPHbIX
newndparop KoMaHa KOMNbloTEepa

CUMBONa Takxe AenaeT ypoBHW Ha BCeX
BbIXOAaX HWU3KMMKW, OOHAKO OTMEeYaercs
Ha uHpgukaTope Gyxksoii E.

Mepen MCNonHEHWEM NPUHATOM KO-
MaHabl Ha BCEX BbIXOLAX yCTPOCTBA yC-

TaHaBNMBAKOTCH HW3KWE YPOBHW, 3aTem
M. TKAYYK, r. Anmarsl, Kasaxcran cnenyeT exipepxka 350 MC, OHa HeoBx0-

_ NMpeanaraemsiii NPOCTOM KaK B annapaTHOM, Tak U 8 NPOrpaMmMHOM g-;‘g‘a ﬂ"“*l_ TWD};;;"G"' A0 ‘L‘g‘”:ﬁg““

; CMbiIC/Ie y3en NpUHUMAaeT KOMaHabl, NogaBaemMsle Yepes nocsefosa- D‘rnsc?#:r?: gxggb PERbIAyILEE yeneno
TesibHbIA NOPT KOMNbLIOTEPOM, W popMUpyeT COoOTBETCTBYIOLUME MM MoCne BKIOYEHMs! NUTaHMs W A0 Npu-
CHMIrHasbl ynpasrieHUs 4YeTbiPpbMA (a npuv HebonbLwoHn .qopaﬁorxe u 60~ ema Nnepeoil KOMaHOgs YPOBHW Ha BCEX

j| Jiee) HCNOJIHUTEeNnbHBIMH ycrposicreamu. lpegycMorpersl NoA-  euixopax HU3kue, a uHaukatop HG1 nora-

m TBEpXAeHWe npuemMa KoMaHgbl U ee HHOWKaLUWs. wieH. OTCYTCTBUE MHAMKALIMK NOJAYM NK-

TaHWA MOXEeT NPeACcTaBuTbe HEKOTOpOoE
@ Hoaonom ona paspaboTku U W3roToe-  Barens ypoeHen DA2 u pasvem X1. ins  HeypoGeTeo. YCTpaHuTs ero MoxHo noa-

) NeHusl JaHHOrO YCTPOMCTBA Nocny- OTOBpaXeHua NPUHATOI KOMaHAbl MpW-  KIIOYEHWeM Yepes PesncTop MHOMKaTop-
*uUna Heo6XOAMMOCTbL B [MCTAHLIMOHHOM  MEHEH CBETOAWMOAHLIN CeMUBNEeMEHTHbIR
ynpaeneHun yepes nopt COM komneiote-  mHgukatop HG1 ¢ obummu karogammw. TaGnwua 1
pa 4YeTLIPbMSA BLICOKOYACTOTHbIMM nepe-  WHTerpanbHbiil ctabunuaatop DA1 obec- ua

=T | KNoNaTensMu pagvocurHana Ha Bxofe  NeYuBaeT BCe yanol yCTPOWCTBa Hanpsi- g il

T | ananusaropa CnekTpa B CUCTEeMEe aBTO-  XeHuem nutakus 5 B. BbIXOOHBIE YCUMK- prggome edrr Project..." yCcTanosuTh:
MaTHHEeCKUX M3MEPEHUIA 3EMHOIN CTaHUMW  TeNU U UCNONHWUTENbHBIE pene, NoaKMo- Pavice: PIGFEIA
CnyTHUKOBOI cBsau. TpeGoBanoce Npo- 4aemble K pasvemy X2, Ha cxeme He no- | ' Clock:  004.000000

= | cToe, peweBoe YCTPOWCTBO, C MNOMOLLBKD  Ka3aHsl. OruernTe _WDT_OFF # _XT_0SC

gc | KOTOPOro no KomaHaam paboTaiouiein KomnbloTepHas cuctema aBtomaruye- g;; %%}r;sﬂ( i u’;"g‘;"‘g’;’t‘g as. Byee

< | B XOMNLIOTEPE NPOrpaMMel aBTOMaTUYE-  CKMX N3MEPEHNI POPMHDYET KOMEHAB! (™ pocnaizor or ann oTobpaeits Aprywenta num

T | CKMX U3MEPEeHMI MOXHO 66110 Gl ynpae- B Buae BOCHMMPA3PAOHLIX OBOWHHBIX KO- | ' ya cempanemenTHOM sHankaTope © obl. Kxarogaiss

o | mame, no CyTU gena, YeTbipbMs pene. [0B, nNepejasaembix no kaHany RS232 co sﬂectocase n%ut 5

case 0 result = $3F

(@] case 1 result = 306

O case 2 result = §58

O X2 case 3 result = §4r

w 1 +12B case 4 result = 366

case 5 result = $76 'wa wwguwatope “H"

:' DA 7805

13 AN OBut case 6 result = §70 .

(@) ST J_ 74 case ; nesu}t = ;;9 wa urguxarope “E

o A e c4 c6 3N Buxog 1 case result = §7F

P TD'T i 1301:;? Tm i 7 cadxse % result = $6F

K s, 15 DA2, 43 Bunop2 | B0 select
8 ) sue. SLO1 5( :an;_insuh " Hayano riiasHoM nporpamus
H b 7 100 Dbl

™ g By h g 7 Boixon 3 “intoon = 0 Buwmevaen PEIE, INTE, RBIE, TOIE

< ’ B"/\ Buoon 4 TRISB = 0 ' Musymand3upyes nopT

s - 1%2“ DD1 PIC16F84A g7 HGLANC321A TRISA = 0 f-

5 4 PORTA = 100
g Imx "15 B DA2 | G McU gg? ‘é Hﬂnumiﬁgsnpyeu ﬂpL‘;pdamnMr wﬁsﬁﬂ
= : . : " axop RA4; suxoq RA4; CkopocTh soa

4 MAX232CPE 2]:: n RMI g s T Sl 5 | softuar_tnit (PORTA,4,4,4800,0)

4 C1+{DC | v+ 1l rA2 RE4l_ * _€ g 124 | while true 'Havamo beckoweusoro uymkng

b dc1-|DC C7 4 RA3 resl- Rriz ] F rxer=1 YETaHABIMBAEM NDUIHAK CUMOKM,

& 1wk x 165 |—— 1 MK % 3 pas RES G dorx = Soft_uART_Rend(rx__er) 'floBTOpREM ApHEM

o |—J|cz+ ¥ 15+B 1o0p until rx_er = 0 'noxa He npuwsTa Komakja

o Jica- V- pelay_ms(10) * 3agepwka 3xo wa 10 uc

5 0sC1 0sC2 Soft_UART Write(rx) ' Ornpassaem X0 kouanast
-] %1 *RS232" 10 T2 TO2 R1 7Q14 MMy PORTA = " 10070 | OTK/NAEM BCE BHIXOAS
10% A R7-R13 I}e'lay_jlsgﬂﬂ) BHAELRKA NEPE] MCTONHERHEM
TXD(B Q‘RQ RO = n 180 if rx = "0" "then ' /ipuwAra xowanga 0,

EE /2 _L ca L J_ co PORTB = mask(0) ' susomm ee Ha mHamkarop

=g 1

T3 s 22 2 if rx = "1" then '/ I

o rTrx lopHATa hoManga 1,

g& SG“/5 T T PORTB = lask(l]' ' BMBOLIM €€ HA WHEHKATOD

= g N ﬁ“r? = §10100 ' W BRMOYABM ToNMbKO Bexog 1

[ end 1

Eé if rx = "2" then ' /ipmwaTa sowanaa 2,

3 8 | Mpuyem BecbMa XenarensHo OGN0 Nony-  ckopocThio 4800 Bop 63 KoHTpons 4er- m = "‘5‘}‘52) My ’T’iﬂ”ﬁﬁ”:f"p A

§z | 4aTb 0GPaTHO MH(OPMALMIO O NPaBUNb-  HOCTU C OAHWM CTOMOBLIM PA3PSAOM. | eng | e ol BACBNA. €

58 | HocTu npuema komaHg. YcTpoiicTtBo, B paccmarpuBaemom cnyvae KOMauaamM | §f rx = "3" then ' rpmisra kovaraz 9,

g 2 | onucanwoe B [1], He BnonHe nooxoauno  cnyxat ASCll-kogsl undp 0—5. 31o nos- PORTE = mask(3) ' swsoqmu ee Ha uwguraTop

55 LA 3TOI uenv. Mcxoas ua NOCTABNEHHOI  BOMAET Npu HeobxopuMocT (Hanpumep, PORTA = 513001 ' # Brawvaes Tonbko swxad 3

£ | 3anayu, 6ein paspaboTaH npegnaraeMbiid IS MPOBEPKKM) NOAABATL UX C NOMOLUbIO ;P'f‘dr;f- Kl N

¢ MUKDOKOHTPONNEpPH.Ii Aewndpartop, 0C-  He TONbKO CMEUNANU3NPOBAHHON, HO W | pogre = mask(d) ' mheoqm ce H";"!"mm;mmp

. HalWeHHBIn  UMPPOoBEIM  MHOAWMKATOPOM oGOl TEPMUHANTEHOW NPOrpaMMel. PORTA = L0010 ' B BKMWMACH TOABKO Bbixod 4

: NPUHATON KOMaHabl M 0OpartHbiM KaHa- Ecnu npuHsTa ogHa v3 umpp 1—4, | end if )

| nom cBsiau ¢ koMnbioTepom. [ns npuema  oHa GyaeT BbiBeaeHa Ha uHaukatop, aHa | 1f rx ="5" then ' fpunara souansa 5,

W Nepe;aun KOOOBLIX KOMGMHAUMI NO  BLIXOAE Aelwdpatopa ¢ cooTeetCTayio- | PORTE = EsAi) |, aasw ec i mumanp

5 © nporokony RS232 HeTpagMUMOMHO MC-  LiMM HOMEPOM ByAeT YCTaHOBNEH BLICO- | end if % A4

& | nonbayetcs Bcero oawH BeiBoa MK. YCT-  Kuid ypoBeHb (Ha BCeX 0CTambHbIX OH Oy- | if rx> "S" then ' fpwsra Hewss. xowansa,

= POICTBO MONYYUNOCH NPOCTLIM KM KOM-  OeT Hu3kum). Komanaa 5 yCcTaHOBMT Bbi- PORTB = mask(7) ' susgqem wa wrgukarop "£°
© Y !

g B naktHeim. COKME YPOBHM Ha BCex Bbixopax. B atom | end if )

o Cxema gelwmdparopa naobpaxeHa Ha  Ccnyyae Ha MHOWKATOp BLIBOAUTCH HE Lu- 1:&%(- Ea s}?(%' , ; ’f":g”:‘f :;";ﬁ ”;g::‘*”‘?" o
pucyHke. Ero ocHoBa — MUKPOKOHTpon-  ¢pa, a Byksa H. Komanpa 0 YCTaHOBMT | and if . ARToR
nep PIC16F84A (DD1), censantuiii c COM  HM3Kue ypoBHW HA BCEX BLIXOAAX W HONb | wend  'Wowey GecxoHewnoro wwwna

o nopToM KOMNblOTEpa yepea npeobpazo- Ha wegukarope. MNpuem noboro gpyroro end.  'Kowey nporpavss




Tabnuua 2

:100000000129FF3FFF3FFF3F0313831295030319AD
:1000100008000000000000000428080003138312F9
:100020001308840080010C0BB40094010D0B003A34
:1000300003101D2800141A281F28001E102B0EOB3F
:10004000950004200F0895000420001A14140F0BCE
:1000500095000420001494140F0895000420001A38
:1000600014150F0895000420001A94150F 08950028
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HOrO CBETOAMOAA K LIENW NUTaHUA U 06-
wemy npoeoay. MoXHo NpUMeHKTE Ang
3TOr0 U HEeMcnonbayemullii anemeHT H
uHgukaTtopa HG1. [JocratoyHo nog-
KINIO4YUTbL PE3UCTOP CONpoTUBREHWEM
180 Om mexay BuiBogom 9 MHavkaropa
HG1 v BeiBOgOM 14 MK DD1.

MepepaBaemeblil KOMNLIOTEPOM MO
uenu TXD untepdeiica RS232 nocne-
[0BaTenbHbIN KOG NOCTYNaeT Ha BHBOA,
3 (RA4) MK DD1 yepes oavH 13 npu-
emMHix Npeocbpa3oBarenei ypoBHA MU-
Kpocxemsl DA2. Peauctop R1 ycTpans-
eT WyHTUpYIoLWee OeHCTBue BbiXxoaa
npeobpa3oBaTens ypoOBHA Ha BuiBOA
RA4, korga nocnegHwiA CTaHOBUTCAH
BbIXOAOM W WCNONL3yeTcs nporpam-
mon MK ans nepegayd OTBETa KOM-
nLloTEpY.

Mepenaya oTBETA MPOMCXOOMT NO
uHTepgeicHoi nuHun RXD vepes ne-
pepawwmin npeobpasoBatens YpOBHS
mukpocxemsl DA2. OTtBeT npeacrasns-
et coboit "3x0" — NOBTOPEHWE MPUHS-
Toro koga. OHo Oyget ABYKpaTHbIM.
Mepebiit pas mukpocxema DAZ2 npocto
TPaHCNMpPyeT NPUHUMaEMbIA NO NUHUK
TXD curnan 8 nuevic RXD. Bropoe 3xo
dopmMupyeTCa NporpamMmHo C 3a0epx-
kou okono 10 mc. 1o yaobHo gns 6o-
nee NoNHOro KoHTpona paboTel cucTe-
Mbl U ONpeaeneHus Mecra Hewcnpas-
HOCTW.

Mporpamma MK, HanucaHHas Ha
Bepcuu sasika BASIC ans komnunsaTopa
MikroBasic [2], ¢ noapoGHLIM KOMMEH-
Tapvem npueeneHa B tabn. 1, a pe-
3ynbTaT €€ KOMNUASLMY (Kogdsl Ans 3a-
rpyskm Bo FLASH-namate MK) —
B T1abn. 2. [leMOHCTPauWoHHas Bep-
CUA KOMMNWIATOPa pacnpoCTpaH\eTcs
GecnnarTHo U UMEeET OrpaHNyeHne NKllbL
no pasmepy NPorpaMmMHOro Koga — He
6onee 2 Kcnos, yto ans MK PIC16F84A
HecywecTeeHHo. K koMnunaTopy npwm-
naraercs Gonbwoe yucno Gubnuorex,
CoAepXalmx MHOXECTBO rOTOBLIX NOA-

nporpamm gns pabotel € pasnuyHbIMK
nepudepuiiHsIMKU YCTPOUCTBAMKW, B TOM
YKUCne C pacnpocTpaHeHHbIMK AaTiukamm
M uHaUKaTopamu. Hanpumep, NocKonsKy
MK PIC16F84A He wMeeT BCTPOEHHOro
annaparHoro aganrepa nocnenoBaress-
Horo wHTepdeiica (UART), B paccmatpu-
Baemoii nporpammMme npueMm W noBTope-
HWE KOMaH[, OpraHu30BaHbl C NOMOLLbIO
nporpammHoro UART u3 6ubnmoTteku
KOMMUAATOpa. JNWTensHOCTHU 3a0epXeK
3X0 M UCNONHEHWS KOMaH[, 3aaaHbl B Npo-
rpamMMe UCXOAR W3 KOHKPETHOro npume-
HeHus ycTpowcTea. Mpu HeobBxogumocTu
MX MOXHO M3MEHWUTB UK UCKIIIOYUTL BO-
BCE.

YCTPOWCTBO MOXHO HEMHOro ynpoc-
TWUTb, UCKITIOYMB M3 Hero uHamkartop HG1
u peanctopul R7—R13. OceobogmBLune-
cA BelBoabl MK moxHO ncnonb3oBats Ans
dopmupoearmns niobbix HeobBXoaMMbIX
CWUrHanoB, Hanpumep, YBENW4WTb YWMCIO
BLIXOLAOB ANA NOOKNIOYEHUR WCTMONHU-
TenbHLIX YCTPOCTB Ao 12. EcrecTBeHHo,
NS ynpaeneHus umu notpebyercs po-
pabotka nporpammel MK.

Jewundparop 6uin cobpaH Ha maker-
HOW nnaTte pasmepamu 55+<90 mm, ne-
4yaTHana Xe nnara gns Hero He paspaba-
ThiBanacs.

JIMTEPATYPA

1. Using PicBasic with the PIC16FB4 PIC
Microcontroller. — <hitp://www.rentron.com/
PIC16F84.htm>.

<http://

2. MikroBasic for PIC. —

www.mikroe.com/zip/mikrobasic /mikrobasic_

Penartop — A. Honrwii, rpagwma — A. Jonaruii

NMporpamma norn4yeckoro
aHanu3aTopa CUrHasnos

Ha Bxopax COM-

nopra

B. TUMO®EEB, r. Eney Jiuneuxoii obn.

B pagnonioburensckoi npaKkTuke WHorga BosHukaeT noTpebHoCTh
MuccriefqoBaTh HUSKOYACTOTHbIE Uu@possie curHansi. lpuobperars
ANA 3TOro QOPOroCcTOosILUNIA annapaTHblii NOruY4ecKui aHanusarop
“nu sanouunalomnﬁ ocumorpa¢ B GonbwuHcTBE cny4yaeBs Hele-
necoobpasro. focraroyHo nogares nognexaiyue aHann3y cUMrHanbl
Ha Bxogs! COM-nopta xomMnbioTepa M 3anyCcTUTh NporpaMMy, KOTo-
pas oroﬁpasur Ha 3KpaHe MOHHUTOpPa BCe UX U3MEeHeHUus] U COXpaHHUT
HHGOPMaLUIO Ha XXeCTKOM QHUCKe KOMNbLIoTepa.

peanaraeMas nporpamma npegHa-

3HayYeHa Ans 3anucu 1 aHanuaa uwg-
POBLIX CUrHANOB, NOCTYNAKLLMX Ha BXOAb!
COM-nopta komneiotepa. OHa MOXeT
paborate non Bcemu OC cemeinctea
Windows, HaumHas ¢ Windows 98. Komnbk-
10TEP AOSKEH MMETL NPOLECCOP HE HUXe
Pentium | c TakToBOI 4acToToit 166 My
03Y obvemom He meHee 128 MGaiT.

MporpammMa HanucaHa B WHTErpupo-
BaHHOW cpene pas3paboTku NpUNoXeHWUi
Delphi 7. Ans npsamoro (B oBxopn Win API)
[OCTyNa K nopTam BBOAa—BbIBOAA OHa
MCcnonL3yeT He TPebyloumin yCTaHOBKM
Apaieep smPort. 310 noseonwuno
AOCTUYE AOBONMLHO BBICOKON TOMHOCTW
M3MEPEHWUA  WHTEPBANOB  BPEMEHW.
Pexum paseepTky — XOyLwii oaHoKpar-

HbilA HacTpauBaemoil LANMTEeNbHOCTH C
3aNyCKOM MO W3MEHEHWIO OAHOro WIK
HECKOMbKWUX CUIHaN0B.

OOHOBPEMEHHO WCCNEeayloTCs CUrHa-
bl Ha YeTkipex Bxogax nopra (CTS, DSR,
Rl u DCD). MNMpwu aTOM WMEETCH BO3MOX-
HOCTb YAEpPXWBaTk BLICOKWE noOrMHeckue
YPOBHU HANPFXKEHWUA HA BLIXOAHBIX NIMHMSAX
nopta RTS u DTR, 410 nosBonseT nuTars
OT HMX yCTpo#cTBa € noTtpebnsembim
ToKkOM 00 15 MA (Ha nuHui). YTobwI
WCcCneaoBaTb CUrHanbl, YPOBHU KOTOPLIX
OTNWU4AIOTCA OT NPUHATLIX B MHTEpdence
RS232, HeobxoguMo NofaeaTte UX Yepes
COOTBETCTBYIOLUME COrMacyioLme ycTpom-
cTBa.

OcHOBHBIE
TeXHUYECKWE XapPaKTe PUCTUKM

HUCRO BXOROB 1 ix wiovinisinsin sim s mim s sin 4
YpoeHbnor. 1,B............. +3...425
YpoBevbnor. 0,B............. +3...-25
Yucno BuIXOAOB AN NUTAHKA

Uccrenyembix YCTPOWCTB W

TATUMIOB . o avevsim v s opsis e v 2
BeixopHoe Hanpsxenue, B .. ... .. .. +12
Tok Harpyaku Bobixoaa, MA, He
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MNorpewHxocTs  “3MepeHus
VHTEpBanoe BpemeHu, %,
He Gonee, Npu wx OnW-
TEeNLHOCTK, MKC

meHee 20 ....... HE HOpMUpOBaHa
P e i R
00 ssansnn 10
Gonee 1000 ..............c..n. 1
MakcumaneHas dacrTota wc-
cnegyemoro curHana,
e e L et 180
MuHUMansHas anUTeNnsEHOCTb
PA3BEPTKM, MC ..o vvvvenennnnnnn 1
MakcumansHas fIMTeNnsHOCTL
pasBepTkn, C, NpU OTO-
GpaxeHun B macwrabe
K e e e 0,5
1:20 . 10
g s { ¢, 0 R —— 50

Mpeagnonoxwum, Heobxogumo wccne-
[0BaTh AWCKPETHLI MHGOPMAaLMOHHLIA
CurHan, nepenasaeMbiii NocnegoBarenb-
HbIM KOAOM NO OOHOR IMHUW 1 CONPOBOX-
Aaemblii TAKTOBEIMM MMNYNBECaMKU NO Opy-
roii. MmnynsCel uMAyT HEnpepsiBHO, a
nepepaya wHGOPMauMKM NPOMCXOOMT B

Ha saknagke "Mopt” (pwc. 1) Boibupaem
no umexun (COM1 unu COM2) Tot nopr, Ha
BXOAbl KOTOPOro noflaHu uccneayemsie
curHanst. B rpage "Appec” 6ynet otobpa-
XeH craHoapTHolid  6as3oBui agpec
euibpaxHoro nopra. MNpu HeoGxopmmocTH
30eck MOXHO BBECTW Apyrow agpec (B
LecTHaguaTMpuyHom opmare), Haxas Ha
HaxoasLwyocs paaomM co 3HadeHuwem agpe-
Ca 3KpPaHHYI0 KHOMKY.

B cootBetcTBYIOWENH rpade ykaxem
NPOAOMKMTENLHOCTE  3aNMWCK  CMTHAaNoB
("Bpems saxeata”), Heobxopumyio nns
peLueHnn NOCTaBNeHHOM 3apaqdn. Yyture,
4YTO PEMMCTPUPYIOTCH NINLLIL MOMEHTEI M3Me-
HEHWA YPOBHEN MCCNeayeMbiX CUrHanoB, a
He UX perynapHuie Boibopkn. OTMeTKa nyH-
kTa "Mcnons3oeats TSC" no3eonseT oTcHu-
THIBaTH BPEMSA C MOMOLLILIO MMEIOLLIErOCH BO
BCex npoueccopax, HadmHaa c Pentium |,
annapaTtHoro Taiimepa, pabortawouwero Ha
NOBLILLIEHHOM TAKTOBOM 4aCTOTE, 4TO 3Ha-
YUTENBHO YNYYLWAET TOYHOCTL UBMEPEHWA
epemenn. OT 3TOro NpUxXoauTCa OTKasbl-
BaThLCH, CHUMAsA OTMETKY, TONbKO Ha ycTa-
PEeBILUMX KOMMLIOTEpax, nNpoLeccopsl
KOTOPBIX HE UMEIOT TaKoro Tamepa.

_"‘“‘-""*_‘1________ ol
l‘lo-TI Ocunnnorpanms | . |
;| YOepxHBaTb CHTHENBL  Banyek NO MIMEHEHMID CHrHENA
o [coms ] 2205 o ||
Bpens saxsara (ms) % g ‘i Car
Owrowemtse (Boo |
Puc. 1
® *? L
fome 2 4 Emc Smc 10mc 12
ICTS
IDSR

Flc paswerseii Oémm Elrt
S Y o [“luneprposare

[Clunsepmpoears 1

Wcnonesyerca 15C; AA
Puc. 2

HEU3BECTHLIE 3apaHee OTPe3ku BpeMeH!.

MHPOPMALMOHHYID TMHWIO NOLKITHOHUM
K Bxogy DCD (koHT. 1 pasvema nopra), a
TakToByio — K Bxogy Rl (koHT. 9) u 3any-
ctum nporpammy Digital_Oscilloscope.exe.
B none "Hactpoiikn™ OTKpLIBLLEroca OkHa,

St

Ha navenu "3anyck no wW3mMeHeHWio
curHana” otmetum nyHkt DCD. 3To 3Ha-
4WT, 4TO 3aNKCh AOIMKHA Ha4aTbCa C nep-
BOr0 WM3MEHEHWS NOTMMHECKOr0 YPOBHS
curHana Ha 9TOM BXOfe, YTO B AaHHOM
cry4ae COOTBETCTBYET Hayany nepefaqm

nHdopmaumm. OTMeyeHHbI Ha nadenu
"Yaepxwveate curHans” nyHkT RTS o3Ha-
4aeT, 4TO Ha OAHOMMEHHOM BhIXOAE NopTa
ByneT ycTaHOBNEHO HAaNPsXeHWe BLICOKO-
0 NOrMYECKOr 0 YPOBHS.

fMocne HaXaTus Ha 3KPaHHYI KHOMKY
"3axBat", HaxoOALWYIOCHA Han nonem
"HacTtpoitka”, nporpamma nepenper k
OXMOAHWIO 3afaHHBIX W3MEHEHWIA BxOoO-
Hbix cMrHanoe. B atom pexume ¢oH non
Haanuceto "3axear” craHeT kpacHeiM. (o
BbINOMHEHWW YCMIOBWA 3anycka (B AaHHOM
cny4yae M3MEeHeHWs YPOBHA Ha Bxope
DCD) nauxetca v GymoeT npoaomkaTsCst
yKa3aHHOE NpW HacTPoiKe Bpems 3anuchb
vHdopMmaumMmM B namsTb KoMnNbloTepa.
Ecnu no kakoit-nubo npudiukHe notpebyeT-
CA NPekpaTUTb OXWAaHWe Havana 3anucu
WKW 3aBepINTL ee AOCPOYHO, CAEenaTh
3TO MOXHO C NOMOLULIO 3KPAHHOM KHONKKW
"Cron".

Mo OKOHYaHWKM 3aNUCKU BPEMEHHbIe
auarpammel curHanoe GyayT oTobpaxeHs
B OKHe Nporpammel (pue. 2). MNepeiias Ha
saknagky "Ocumnnorpammb” nons "Ha-
CTpoiika”, MOXHO BOCMONb30BATLCA NaHe-
neio "OToGpaxaTte curHans”, 4Tobbl npu
HeobxoaMMOoCTH 3a0a8Th MHBEPCUIO HEKO-
TOPbiX CWUrHanoBe, BLIOpaTbL UBET KaXA0n
KPUBOW, BEIKNIOYUTE OTOBpaXkeHue HeHyx-
HbiIX CUrHanoB (3TO YCKOPWUT BLIBOA, Aua-
rpamm Ha 3kpaH). Ha Toit xe 3aknapke
MOXHO BbiGpate macwTab otobpaxeHus
Mo OCW BpEMEHW, BKIHYUTE MacluTabHyo
CEeTKy C oungpoBKoi mnu 6es Hee.

[Ns TOYHOro M3MepeHns MHTepBanos
BPEMEHW B None guarpamm npeaycmoT-
peHel ABa Mapkepa (BepTuKaibHbIe NMHUKA
KPAacHOro 1 3eneHoro usetoB). Mx MoxHo
nepemeilaTe MMbo wenykamm npaeoii unu
NeBOl KHOMKK MbILLIK NO Avarpamme nubo
C NOMOLULIO ABWXKOB NOA AnarpaMmMami.
MonoxeHne kaxaoro mapkepa Ha ocu
BPEMEHWU 1 MHTEPBAN MEXAY HUMMW BLIBO-
OATCA Ha 9KPpaH B YMCNEHHOM Buae npa-
BEe [BWKKOB.

HyXHO y4YuTLIBaTh, YTO NpW 3anucu
o4eHb BonblWoro konwyecTea uHgopma-
umi u Boibope kKpynHoro macwTtaba
pecypchi O3Y komnblotepa moryT GbiTh
mucyepnaHsbl, 0 4eM Ha 3KpaH KoMneioTepa
Gypet BuiBeaeHo coobLueHHe.

MNporpamma NpuMmeHseTcs Ha kadegpe
PanMOaNEKTPOHNKA ¥ KOMNLIOTEPHOMK TEX-
HUkWM Eneukoro rocynapcTBeHHOro YHu-
BEpCUTETA N5 UCCNeaoBaHMA M HAacTPOon-
KM MH(PaKpacHbiX NMPUEMHUKOB W nepe-
AAaTYUKOB, @ Takke (COBMECTHO C garim-
Kom Xonna) B kayecTse UMbPOBOro Taxo-
MeTpa.

NUTEPATYPA

1. Pashix. NporpamMmuposanlve Ha annapar-
HOM ypoene :: RS-232. — <http://bugtraq.ru/
library/programming,/rs232.htmi>.

2. Teihkceitpa C., Navexo K. Delphi 5.
PyxosogcTeo paspaborymka. — M.: Maparens-
CKMi fom "Buneamc”, 2000.

3. Microsoft Windows SDK.
Corporation, 1985—2007.

~— Microsoft
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Ctabunusatop HanpsaXeHud
0...25,5 B c perynupyemoi

3awWmTOMN NO TOKY

M. O30JIMH, c. KpacHeii Sip Tomcko#i o6n.

Mpegnaraemoe BHUMaHWIO YWTaTesnei YCTPOHCTBO no3Bonser
perynuposars CtabunsHoe BrixOgHOe Hanpskeumne B nHrepsane or 0
Ao 25,5 B guckperHo ¢ warom 0,1 B, noaromy B 6onbLUNMHCTBE CNy-
YaeB OHO 3aMmeHseT naboparopHeiii 6aok nuranns. Kpome roro, cra-

6munusarop cHabXeH 3aWnTOoi NoO

TOKY, nopor cpabarsiBaHus KOTO-

PO¥ MOXHO yCTaHaB/IMBaTeL NNaBsHO B uHTepBane 0,2...2 A.

3TOT cTabunuaartop HanpsxeHws
npenHa3dHayeH OnAa nuradHua paguo-
NOBUTENLCKUX KOHCTPYKLUMIA B Npouecce
uxX HanaxusaHua. OH BoipabaTtoiBaeT
NOCTOAHHOE CTabuNU3upoBaHHOE Ha-
npaxeHue ot 0 po 25,5 B, kotopoe
MOXHO u3MeHaTb ¢ warom 0,1 B. Tok
cpabarbiBaHuA 3alUMTH 0T Neperpysku
MOXHO MnasHO perynuposaTte ot 0,2 po
2 A. B otnuume OT ONMCaHHOrO B CTaThe

Cxema yCTpOMCTBaE MOKa3aHa Ha
puc. 1. Cuetuvku DD2 u DD3 cdopmu-
pyoT uncpposoit kog (00H—O0FFH) Beixoa-
HOro HanpsxeHus. LIAM Ha npeumnaviod-
HbIX pesucTopax R8—R23 npeobpasyer
KOA CHETYUKOB B CTYMEHYaTo HapacTalo-
LUEe HarpsXeHUe B TOYKE COBLMHEHUA
pesucTopos R15, R23, R25.

WameHeHne cocTosHuin cyeTyimkos DD2
1 DD3 ocyilecTenseTca kHorkamu SB1 u

Mpw HaxaTMu Ha kHoMKy SB1 Ha BeIXO-
ne anemexnta DD1.3 nosenserca BeICO-
KWMIA YpOBEHb, 3aKkpbiBaioLmia avon VD1 u
paspewaowmi paboty redeparopa. RS-
Tpurrep Ha anemextax DD1.1 u DD1.2,
onpeaensioWmit - HanpaeneHue cYera,
rNepexknio4yaeTcs B COCTORAHWE, NPW KOTO-
POM Ha BXOAAX YTNPaBNeHUA HarnpasieHu-
em cueta U (BuiBogsl 10 DD2 w DD3)
yCTaHaB/MIMBAETCA BLICOKWIA ypoBeHb. B
pe3ynLTare MPOMCXOAUT YBENWHEHUE
KOO@ CHETYMKOB Ha eauHuuy Kaxpabim
GPOHTOM  WMMYNbCA [ONOXUTENBLHOK
MONAPHOCTM Ha CHETHHIX Bxopax. Mpwm
HaxatMu Ha kHornky SB2 renepatop Ha
anemeHTe DD1.4 akTUBMPYETCA aHano-
rmyHo, a RS-Tpurrep ycraHaenveaeT Ha
BXOAax yrNpaBneHdus HarpasneHwem
cHeTa HU3KWK ypoBeHsb. Noaromy cogep-
)umoe cHetynkos DD2 u DD3 ymeHbwa-
€TCA Ha eAWHMLY KaKOBM UMMYNLCOM
reHepartopa.

Ins npepoTepalledus ckaskoobpas-
HOMO M3MEHEHWA COCTOAHWI CHETHYMKOB OT
00H no OFFH, u HaobopoT, BLIXOL, NepeHo-
ca P DD3 coepuHeH C HWXHUM 10 Cxeme
BXOAOM anemeHTa DD1.4 ans oCTaHoBKu
reHeparopa HU3KUM YPOBHEM, BO3HUKAKD-
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[1]. B npennaraeMom yCTPOMCTBE pac-
WHMPEH  WHTEepBan  perynuposBaHusA
BHIXOAHOMO HanpsXeHus U yMEeHbLUeH
war ero yCtaHoBku. Takxe BOBOE CHM-
XEeHOo NnageHuwe HarnpsaxedHwsa Ha gatquvke
TOKa, B KA4eCTBE KOTOPOro UCMonb30BaH
OTKPHITHIA  KaHan KOMMYTUPYIOLLEro
TpaHaucTopa [2].

SB2. Ecnu Hu ogHa w3 kHorok (SB1, SB2)
HE Hakara, Ha Buixope anemeHTta DD1.3
MPUCYTCTBYET HU3KUIA YPOBEHb, OTKPBIBAKO-
wwi auon VD1 1 penaiolumit HEBO3MOXHOK
nepesapsaky koHgeHcatopa C2. MNoatomy
pabota reHeparopa, cobpaHHOro Ha ane-
meHTe DD1.4, 3abnokupoBaHa, u CocTon-
Hue cqeTumkos DD2 u DD3 He uameHseTcs.

MM HA BHIXOAE MepeHoca nNpw nepenon-
HEHWUAX CHETHUKOB.

Knorkoit SB3 BEOMPAIOT pexumM pery-
nuposku. Ecnu oHa He Haxara (kak noka-
3aHO Ha CXeme), PerynupoBKa BLIXOAHOTO
HanpsXeHun OCYLLECTBNAETCA MnaBHo (C
warom 0,1 B), a ecnn Haxara, pabota
cyetynka DD2 6GnOKMpYeTcs BHICOKMM
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ceetoguonom HL2, kotopbid Takxe
BLINONHAET GYHKLUUIO MHAMKATOPA BKO-
YeHun Harpysku. MakcumanoHoe 3Have-
Hue 06pa3uosoro Harnpsaxeuus — 80 mB.
B peaynstate makCuManbHbliA TOK cpa-
HaThiBAHUA 3aWKUTH MPU HUXHEM M0
cxeme nonoxeHum asmxka R35 npumep-
HO paBeH 2 A, MUHMMANbHbIN TOK —
0,2 A.

MNoka najgeHue HarpsxXeHusa Ha OTKPbI-
TOM Tpanauctope VT3 u3-3a nportekaHus
TOKa Harpy3ku He MpEeBLIaeT 3Ha4YeHue
HaMPAXeHWA Ha HEMHBEPTUPYIOLLEM BXOAE
OY DA3.2, 3T0T TPaH3uUCTOP NPOAOXaeT
OCTABaTLCH OTKPLITHIM BLICOKUM YPOBHEM
HanpsXeHu:A, NOCTynaloLWwero B uernbs ero
saTBopa ¢ Bbixoga OY DA3.2 yepes avon
VD3 u peauctop R36. CtabunutpoHd VD4 n
ceetoavon HL2 orpaHuymBaloT Hanpsxe-
HWEe 3aTBOP—WCTOK TpaHaucTopa VT3 Ha
ypoBHe okono 6 B. Korpa rnapgeHwve Hanps-
KEHUA Ha TpaHaucTope VT3 npeBbicuT
HarnpsXeHWe Ha HEeuHBEepPTUPYIoWeEM
exone OY DA3.2, HanpaxeHwe Ha ero
BLIXOOE YMEHBLLUMTCA [0 HyNns, O HYem
UHGOPMUPYIOT BKIIOYEHUE CBETOAMOAA
HL1 w BeiknoyeHue ceetoauona HL2.
TpaHaucTop VT3 3akpoetcs v OTKMOYUT
Harpyaky.

Ha pmc. 2 nokasaHa cxema Bnoka
MHOUKALUKM COCTORAHWUIT CHETHYMKOB W,
COOTBETCTBEHHO, BBLIXOAHOrO Hanpsxe-
HuA. Mcnons3oBaHue wuHoukaTtopa He
0683aTeNbHO, TAK KaK BBEIXOAHOE Hanps-
XEHME MOXHO KOHTpOnuposaTh C
noMowbilo BonbTMeTpa. Wuawkartop
coctouT ua MN3Y K573Pd2 (DD2), cny-
Kalero NpomMexyToyHbIM npeocbpasoea-
Tenem koga, Aewwndpartopa K176UM02
(DD3), npeobpa3syolero 0BOWYHbIA KOg,
B CUrHanbl yripasneHuws uHOuKaTopamm.
Cuetuunk c redepatopom CD4060BE
(DD1) ocywecTenaeTt BeIBOpKy paspraos
OVHAMUYECKO WHOWKAUWKM CKaHWpoga-
HUEM ABYX CTApLUWX Pa3pAnoB afpecHbIX
nuHwnia NN3Y. MHovkatop — Tpexpaspan-
HBIf NS AWHEMUWYECKOW WHOUWKauuu ©
obbeguHEHHBIMWU OQHOMMEHHBIMK 3ne-
MeHTamu 1 obwmmu katofamum (npume-

| HaoTca B Tenedonax ¢ AOH). Bubop

ATUX UHOWMKATOPOB 0BYCNOBNEH MX OTHO-
CUTENbLHO BbLICOKOH APKOCTLIO MPY Manom
notpebnsemom Toke. Koabl "npowmekm™
MN3Y npueeneHs B Tabnuue.

Hanaxwveanwne 3aknioyaeTtcs B noado-
pe conpotuBneHmMa peauctopa R26 Tak,
4T06L MaKCUMANbHOE BLIXOAHOE Harps-
xeHue, cooTseTcTBylowee kogy OFFH,
6bino paeHo 25,5 B.

NUTEPATYPA

1. Oaonmn M. CraBunmaarop HanpmxeHus
0...15 B c perynvpyemoi 3aluTon no Toky. —
Fagwo, 2006, Ne 1, c. 28—30.

2. Heuyaes U. 3nekTpOHHHI npenoxpaHn-
Tens. — Paawo, 2005, Ne 6, c. 25.

Penaxrop — M. EBcuros, rpagwmka — M. Eecvxos



YCTPOMUCTBO 3aLiUThbI
OT aBapUMHOIo HanNpsaXeHUus ceTun
A. CUTHUKOB, n. Ctynoso Kuposckoii o6n.

aK W3BECTHO, HOMUHANLHOE 3Ha4YeHWe

HanpaxeHWA B CeTU (aeicTeylowee
3HaveHue) — 220 B. PasymeeTcs, 0HO He
paBHo B To4HocTM 220 B, Tak kak
MexrocynapcTeenHulid ctanpapt (FTOCT
13109-97 "3nekTpu4eckan 3SHEeprus.
COBMECTUMOCTE TEXHWNECKUX CPEeacTB
anekTpomarHutHas. Hopmbl kavecTsa
3NEeKTPUHECKOW 3IHEepruM B CuCTemMax
anekTpocHabxenua obWwero HasHaye-
HUA.") DONYCKAeT OTKNOHEeHWe OT HOMM-
HanbHoro 3Hasenus o 10 %. Moatomy
anekTponpubopbl C NUTaHWeM OT CeTu

13-33 HACLILEHWS MarHuTonpoBoaa TOK
ACUHXPOHHOro ABUraTens yBemM4uBaeTca
B Heckonbko pa3. ECcTecTBeHHo, BCe 37O
BELeT K Mnop4e Aoporoctoswmx npubo-
poOB, a TaKxe yBenuyuBaeT BEPOATHOCTb
BO3HWKHOBEHWUA NoXapa.

OrnvcaHHoe Hwxe YCTPOWCTBO 3alum-
waeT npubopsl ¢ noTpebnaemoit MoLWHO-
cTbio fo 1,1 kBT, oTkno4an ux ot anekTpo-
CETU MPY CHWKEHUN WMNK MPEBLILLEHUU
CeTeBbIM HarpsXeHWeMm 3apaHee ycra-
HOBREHHbLIX 3Ha4eHWIA (B aBTOPCKOM Bapu-
aHTe 195 1 245 B).

OHW BKNMIOYEHLI NocnenoBarenbHO, TakK Kak
BONLLWMHCTBO MOCTOAHHBIX pe3sucTopos
mowHocTeo 0,25 Bt (Hanpumep, MANT,
C2-23, P1-4) umelot paboyee Hanpsxe-
Hue He Gonee 250 B. Ha nvone VD1 cob-
PaH 0oHOMNONYNEPUOAHLI BHINPAMUTENL,
koHpeHcaTopbl C2, C3 — crnaxuealiume,
C1, C4 rnopgasnsioT BLICOKOYACTOTHLIE
romexu. QY DA1.1, DA1.2 — komnapartopsl
Hanpskenus, ceetopuon HL1 wipuumpyer
BKNIOYEHUE YCTPOWCTBA B CeTb, a HL2 —
HOpManbHOe HanpsxeHwe cetn. Ouonsbl
VD4 u VD5 obpasyior "monTaxHoe UNN™,
HanpRxeHue NUTaHMAa KoMnapaTtopoe cta-
OUNU3NPOBAHO WMHTErpansHbIM CTabunu-
3aTtopomM Ha mukpocxeme DA2, oHo
WMCNONL30BAHO U Kak obpa3suosoe.

Mocne nogxnoHeHua yCTPOUCTBA K CETU
Ha BbIXoAe MuKpocxemsl DA2 HanpsxeHue
6ynet okono 12 B, Ha koHpeHcaTopax C3,
C4 — NoCTOAHHOE HanpsXeHWe, 3Ha4eHue
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Puc. 1

JOMKHE HOPManbHO (YHKUMOHUPOBATL
rpu HanpsxeHun 198...242 B. HekoTopuie
U3 HWX, B HACTHOCTU C UMMYNbLCHBIMK Bn0-
KaMy MUTaHWA, OOMYCKalnT U MEeHbluee
nHanpsxenue. Ho 60NbLWKMHCTBO MOryT
DYHKUMOHUPOBATL HEYCTOWYMBO WK
BoobLE BLIATY M3 CTPOSA,

MocnepHee npowcxoput, K coxane-
HUWIO, [IOBONBLHO YacTo. MpUiKHBLI OTKNOHE-
HWIA CETEBOro HarnpsXeHus MOoryT ObiTb
pasHeiMK:  BKNIOYEHWE W OTKNKYeHue
MOLHOM Harpysku, aBapuu B CUCTEME
3NEKTPOCHabxeHus, neperpyska cetu u
T. A. K MOHWXEeHHOMY HarNpaxeHwo CeTu
(160...180 B) uyBcTBUTENBHBI NMpUBOPHI,
VMEIOLLIME INEKTPOABUraTeNu: Xonoamnb-
HUWKW, MUKPOBONHOBLIE Me4Yu, CTUPanbHbIE
MalUMHbl, @ K MOBbILUeHHOMY — noja-
snsowee GonbwmHeTBO. Hawbonee onac-
Ha CUTYaumA, KOraa B CETH MPUCYTCTBYeT
mexdasHoe HanpsxeHue 380 B u pesko
YBENUYMBAIOTCA TOKW MOTPEONEeHUA BCEX
anexkTponpubopos. B aTtom cnyyae HacTb
3ANEeMEHTOB BLIXOAWUT U3 CTPORA MO MPUYMHE
MPEBLILLEHUA NMPefentHo AoMyCTUMOro
HarNpsAXeHWs WM Toka. Tak, Hanpumep,

TexHuyeckne XapakTeprucTHKH

HanpsxeHwecetw, B......... 100...380
TokHarpy3km, A . ................ 0.5
HukHWA nopor oTKNYeHus

Harpyskm, B .............. 160...195
BepxHuit nopor oTknoyeHus

Harpyaku, B .............. 230...260

Bpemna OTKNIO4YEHUS Harpyskm
rMpu BO3HWUKHOBEHMW asa-
puUiAHOM cUTyauuu B cetw, ¢ ....1...3
Bpems BknodeHws rocne
BOCCTaHOBNEHWA Harnpa-
JKEHWUA CETH, C

Cxema ycTpoiicTBa nokasaHa Ha
puc. 1. Ha auopax VD2, VD3 cobpaH
BbINPAMUTENL C 6aNNacTHLIMU KOHAEHCa-
Topamu C5, C6, a Ha ctabunutpoHe VD6 u
TpaHauctope VT1 orpaHu4YuTens
BBEIXOOHONO HanpaxeHwsa BHMNpaMUTens,
pesuctop R1 orpaHuuvBaeT 3apanHLiiA
Tok koHgeHcatopos C5, C6 ripu nogknio-
YeHWH YCTPOCTBa K ceTu. Peauctopel R6,
R8 obecrieunBaloT paspaaKy KOHAEHCATO-
poB C5, C6 npu OTKNIO4EHMM YCTPOACTBA,

KOTOPOro 3aBUCUT OT CETEBOrQ Harpaxe-
HWA U COMPOTMBNEHWRA pesucTopos R2—
R5. Mpu Hanpaxedun cetn 220 B ato
HanpaxeHwe npumepHo pasdo 2,5 B.
Peauctropamu R7 u R9 ycraHaenmBaioT
BEPXHWA W HWXKHWIA MOPOrK OTKIOHEHWA
Harpysku. ECAmM HanpsxkeHwe Ccetu B
HopMme, TO Ha Buixoaax OY HU3KUIA yPOBEHb,
TpaHsucTop VT2 3akpuiT U HaymHaeTca
3apapaka koHpeHcatopa C9 uepes pesu-
cropul R13, R14. Yepes 30...60 ¢ Hanps-
XeHue Ha koHpeHcaTope C9 craHoBuTcA
LOCTaTOYHBIM AN1A OTKPBIBAHWA MONEBOro
TpaHaucTopa VT3, a 3atem u BunonapHoro
TpaHaucTopa VT4. Ha pene K1 nocrynaer
HaripsaxeHue MMTaHWs, OHO cpaboTaet u
cBoumy koHTakTamu K1.1 rnoaknioumt
Harpyaky k cetu. OQHOBPEMEHHO CBETUT
ceetoauon HL2, curHanuaupys, 4to cete-
BOE HarpsxeHue B HOPME U OHO MOAAaHo Ha
Harpysky.

Ecnu Hanpsxesue Cetu MpPeBbiCKUT
BEPXHWIA NOPOr OTK/IIOYEHUA, KOMIMapaTop
Ha OY DA1.1 nepekniouvUTCs, Ha ero BbIXo-
1€ YCTaHOBWUTCH BbICOKUIA YPOBEHL, TPaH-
auctop VT2 oTtkpoetcs u koHgeHcaTop C9
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nnaTon U30nupo-
BAHHLIMKU [POBO-
namu.
HanaxueaHue
yCTPOWCTBA Mpo-
BOAAT B Crneayio-
wei rnocneposa-
TensHocTh. lNocne
npoBepkn  npa-
BWJILHOCTU MOHTa-
¥a  yCTpPOWCTBO
MOAKNOHAIOT K Bbl-
xony JIATPa, Ha
BbIXOOE KOTOpPOro
YCTaHaBMBAIOT Ha-
npsokeHue 220 B.
Ceetopguon HL1
OOMKEeH CBEeTWUTD,
Ha KOHOeHcaTope
C11 — Hanpaxe-

HWE  MPUMEPHO
12 B, a Ha BLIBO-

nax 2 u 5 mukpoc-
xemsl  DA1

okono 2,5 B. Noa-
CTPOEYHLIM pe3u-
ctopom RY ycra-
HaBNMBAIOT Ha Bbi-
Boge 6 Mukpocxe-
Ml DA1 Hanpsxe-
Hue 2,9 B, 4yto co-
OTBETCTBYET BEpX-
HEeMy nopory oT-
KnoyeHuns  (OKo-
no 245 B), a pe-
auctopom RY9 —
Hanpsxexue 2,2 B
Ha BoBOge 3
Mukpocxemsl DA1,
4TO COOTBETCTBY-
€T HUXKHEMY Mopo-

OTKNIOHEHWA
{okono 195 B). MNo-

cne YCTaHOBKW

Puc. 2

6LICTPO Pa3paaUTCA Yepes3 aToT TpaH3u-
cTop v peauctop R14. Tpanauctopu VT3,
VT4 sakpoioTen, ceetoauon HL2 noracHer
¥ pene OTKNIOYUT Harpy3ky ot cetu. [pu
YMEHBLIEHWUW HaNPAXEeHWA CETU OO0 HWMX-
HEero nopora repeknYMTCa Komrnaparop
Ha QY DA1.2, npouecc MNOBTOPUTCA M
Harpyska Takxe Oyner OTKMOYeHa oT
cetu. AnuTensHoCTL BPEMEHHOMQ UHTED-
Bana mMexay MOMEHTOM BO3HUKHOBEHWA
aBapuiAHOW CUTyauun WM OTKIKYEHWEeM
Harpy3ku (1...3 €) 3aBUCUT OT CKOpPOCTU
paspsaku koHaeHcaropa C9 (T. e. o1 ero
eMKOCTH W COMPOTUBNEHUA pe3ucTopa
R14), HarnpsxXeHus OTKPbIBAHWA TpaH3u-
crtopa VT3 v NoCcToAHHOW BPEMEHW LIEMNK
BoinpamuTenst (peauctopel R4, RS, kou-
neHcaropsl C2, C3).

Korpa HanpsxeHwe ceTu BepHeTcs B
nonycTumble npegensl, Tpadsuctop VT2
3aKpPOETCH, HAYHETCA 3apAAKA KOHAEeHCa-
Topa C9 u yepes 30...60 c pene K1 nog-
KIHOYWT Harpysky k cetu. Bpems sanepx-
KW 33BMCUT OT CONPOTUBNEHUS PE3UCTO-
pa R13, emkoctn kospexcatopa C9 u
HarNpsXeHUA OTKPLIBAHWMA TPaH3ucTopa
VT3.

B ycTporicTtee npuMeHeHb KOHOeHCaTo-
pbi C5, C6 — K73-17, okcuaHble — K50-35,
ocTansHele K10-17. TpaHaucTopsl

R7LES

2N2222 3amenumbl Ha KT3102 ¢ mobeimum
OykBEHHBIMK  uHAekcamu (VT2) wnwu
KT3117A, KT815A, KT8156, KT815B (VT1,
VT4). Tpanauctop BS170P moxHo 3ame-
HuTb Ha KM501A, KN5016, B3ameH ctabu-
nutpoHa KC518BA MOXHO MpUMEHWUTH
noboit ManoMOLWHbIA CTaBUAWTPOH C
HanpsxeHuem crtabunmusaumn 15...22 B.
CeeTtoaouoas! AomnycTUMbl nioGeie B rnnacr-
MaCcCOBOM KOpnyce auameTpom 3...5 Mm,
XenartenbHo pa3Horo useTa CBe4YeHus, C
pabo4um Tokom 5....20 MA. ABTOp npume-
HU  MHOrooBOpOTHLIE MOACTPOEYHLIE
peaucTopsl W3296 (R7, R9), Ho nogoiayT
CN5-2BB, nocTtosHHbIE PEe3ucTopbl —
C2-23, MNT, pene — TRJ-12VDC, Ho
MOXHO WCMONL30BaTtk W aHanoruuHbie
TRIL-12VDC, TRU-12VDC, TRV-12VD ¢
OAHOIA MPYFOoit KOHTAKTOB Ha 3aMblKaHue
WUNU MepeKknuyeHne.

Bce petanu, kpome Bunku XP1 u
posetkn XS1, CMOHTMPOBaHLI Ha nevar-
HOM nnate w3 ABYCTOpOHHE Gonbrupo-
BAHHOIO CTEKNOTEeKCTONMTa TONWMHOR
1,5 MM, ee yepTex rnokasaH Ha pMc. 2.
Mnary ycTaHaenuealoT B KOPMYC U3 M30MNA-
UMOHHOro marepuana. Ha oaHoit u3 cre-
HOK KpensT po3eTky XS1 ans nogkniove-
HWA Harpysku, a Ha Kpslluke genanT
OTBEPCTWMA NS YCTaHOBKW CBETOAMOAOB.

HanpsxeHuwin noa-
KNIO4aI0T Harpysky,
Haripumep, nam-
rny HakanueaHwus.
Mocne Toro kak pene cpaboraer 1 namna
saroputca, JIATPOM nNNaBHO WU3MEHSAIOT
HarpsXeHWe u MPOBEePRIOT HaMNpsXeHus
OTKMIOYEeHUA Harpysku. MNpu Heobxoammo-
CTI UX M3MEHSIOT B HYXHYIO CTOPOHY Mog-
cTpoe4HbiMKu pesuctopamu R7 u R9.
CnepnyeT roMHUTB, 4TO Hanago4Hele pabo-
Te NPOM3BOAATCA NPW  HAaNpsaXeHuw,
onacHOM O XWU3Hu!

i Ot pegakymy. [IpuMeHeHHbIe KOHOEHCE-
! Topsl K73-17 (C5, C6), xotA v umeioT paboyee
HanpsixeHue 630 B, Ho amnauTyaa rpuno-
XEHHOTO K HHAM TePEMEHHOI0 HanpsKeHs He
Homxxa npessiwars 50 % ST0ro 3HayYeHMs,
7. €. 315 B. llosTomMy npy CETEBOM Hanpsxe- |
Hitt 230 B u Gonee KoMOeHcarope: GygyT
paboTats B SarPeaesbHOM PEXUME, 4TO CHI-
XKaeT Ha[eXHOCTL yCTPocTea. i ee nosbi-
LIBHKMS BTH KOHAEHCATOoPbl AOMXHE UMETH
Bonewee pafioves HanpsxXeHwe, AoNYyCTHUMO,
HanpuMep, WCronb30BaTh KOHREHCATOPb!
K75-10 (2 wr. 0,47 mxP Ha 500 B unn 1 wr.
- 1 MK Ha 500 B). Tak kax pasmepb 3Tvx KOH-
AeHcaropos Gonblue, TO yCTaHaBANBaIoT MX B
KOpryce OTAENEHO OT NNETL M COEAMHAIT C
HE# M30NMUPOBAHHLIMKN NPOBOLAMA.

Penaxtop — M. Hevaes, rpadumwa — M. Hevaes



NMpuswl xXypnana "Paauno™

Peuaxuuouﬁaﬂ KOnnerwa onpepenwna
npuaepoe xypHana "Paauo™ no kyno-
HaM—MUCbMaM, MOCTYNUMBLUKMM B | nony-
rogum 2007 .

B peaynetate npoBeneHHOro posbi-
rpuilwa npuasl — npourpeiBatens DVD
LMCKOB, NATL NMOANMUCOK Ha | nonyroame
2008 r. u yeTupe ¢yTOoNKK cneuvans-
HOrO U3rOTOBMEHUA C CUMBONIMKOI Xyp-
Hana "Pagmo” — pacnpenenvnuch Tak:

Mpowrpeieatens DVD gwnckoe "LG
DV754S™ — MsarHoe A. C. (r. Knpvium
JNenuHrpanckoii 061.).

& i "P o
Awukyouros B. [. (r. ExatepwnBypr),
Epwios [. C. (r. Poctos-Ha-[ony), Hay-
moB A. . (r. Yanaesck Camapckoit
obn.), Oneiitukos B. B. (c. Oy6osckoe
PocToeckoit o6n.).

Moanuckaxaln 2008r. —
Kupcaros M. B. (r. WaxTel PocTosckoi
obn.), Manosuua W. 4. (r. Benas Ka-
nutea Pocrtosckoii 06n.), Hukynue B. B.
(r. MuHck, Benapyce), Pbixos A. J1.
(r. Kunrucenn JfleHvHrpaackoi obn.),
Cyxapes A. M. (r. YensBuHck).

Ecnu wuratenu obpatuny BHUMaHWE,
TO pPEOaKUMA B KA4YECTEE PasbirpbiBagmMbiX
rMpW30B BCErAa BKIOHEET MHOMBUAOYab-
HEle MOANMCKM Ha XypHan "Pagmno”™ oye-
penHoro nepuopa. K coxanexHmio, m3 MHo-
rMX PEernoHOB Halei CTpaHs W Co-
npeaensHLIX rocyAapcTe pefakuws rno-
JyHaeT TPEBOXHLIE MUCLMA, KOTOPbIe Pac-
CKa3bIRaloT 0 rnpobnemax C NnoanucKoii Ha
xypHan. Bot, Hanpumep, nNogmMHHLIE

CTPOKW OAHOrO U3 MOANMCHMKOB, KCTaTH,
o coBnaneHuio obnagarens paseirpaHHo-
ro npourpeiearens DVD guickos MeBaxoea
Anekcanppa Cepreesuda (CTwib u opgo-
rpadgua CoXpaHeHbl B NOLIMHHUKE):

“... MNoORAHOCTLIO MNOAOEPXMUBAID KPUTU-
Heckue Marepuarnsl B XypHane "Paouo” o
NMOAMMCKE Ha MecTax. H CTONKHyncA ¢
atuM, ohOpPMIAR MOAMWCKY Ha XypHan
"Paguo” Ha l-e nonyropue 2006 r. B
oktabpe 2005 ropa. Ha novyte npocto
npsTanm katanor "Pocriesatu”, a cosanm
B PYKW KaTanor pPOCCWIACKOM Mpecch
"Moyta Poccun™ r. CankT-Metepbypr u
NexwHrpanckan obnacts. Tam ueHa, ko-
HeyHo, Beile. Korpa nopnuceisancs Ha ll-e
MONYroawe, To CTONKHYNCA © APYroit "Tak-
TUKOR™ oaypadsuBanua. Tenepe karanor
"Pocnedatn” fasanu B pykW, HO NOANUCKY
rno Hemy OTKasbiBamMcs OQOpPMIATL. YT-
BEpXOanm, 4TO HE NPOCTaBNeHa NoANMCHan
LieHa, XOTA KatanokHas €CTb — YepHbIM Mo
Genomy HareuataHa. M onate noacossl-
BaIOT B PYK1 KaTanor pOCCWIACKON MPecchl
"Moyra Pocoun” no CankT-MNeTtepbypry w
NenunHrpaackoii o6nactu. Cygs no nyGnu-
Kaumam B "Paamo”, 310 OBUXKEHUE M0 Ory-
CTOLUEHWIO KapMaHoB NOOfMCHUKOB Npu-
HANO OEHCTBUTENBHO BCEPOCCUIACKIIA
macwTab. Kak 6bl HEM — MOLNMACHMKAM —
[ATh M0 pykam peTuBbIM MONTOBUKaM?...".

NMoanpasnnem obnagarened
BHOBL OGpeTeHHBIX NpN30B ¢ nobe-
AOH, Wenaem TBOpHecKHx ycnexos!
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BoinpaMuTenun Ha TpaH3McTopax
E. MOCKATOB, r. Taraupor PocToBckoi 061.

OpgHa w3 BaxHeWwWMX 3aga4, CTORALMX nepen KOHCTPYKTopamu
COBpPEMEHHBIX 6nokos nMUTaHnAa, — QOCTHXEeHHWe BbiCOKOIro oﬁu.{er 0
Kng npu muHumMmanesHeix macce v rabapurax mcroyHmka. B HacTos-
e craTtee onucaHbl TPaH3UCTOPHBIE BLINPAMWUTENH, crocobHeie
npu onpegeneHHsix ycnoeusx obecneyntes 6onee Bricokmni KM s
cpaBHeHun ¢ guogHeimMu. Hambonee sppekTnBHBEI OHM B MOLYHBIX
HMOYNbCHBIX MUCTOYHHKAX NMUATAHWA C BBIXOQHLIM HanpsaXeHuem

1...12B.

~ ONbLUMHCTEO BLINPAMUTENEI CpenHeit

MOLUHOCTIU BLINONHAIOT HAa KPeMHWe-
BbiX UNK repmadueBblx auopax. ObbHHO
rnageHue HanpsaxXeHus Ha KPEMHWEBLIX
avoaax pasHo 1B, Ha repmaHueBbiX u
nvopax Wotkn — 0,5 B. OHo mano 3aeu-
CWT OT TOKa Harpys3ku 1 YWUcna napannens-
HO BKNIO4eHHbIX auoaos. B [1] nokasaHo,
Y4TO OOHOTMONYNEPUOAHBLIA BLINPAMUTEND
Ha KPEMHWEBOM OMOAE MPW BbINPAMIIEH-
HOM Hanpsxkenwn 5 B wmeet KIMNJM okono
84,anpu 2,5 B — 70 %.

Cronb Gonbluve notepy BeIHYXAOAIT
YCTaHaBNUBATL MOLUHBIE OWMOLLI HA TErN-
NOOTBOAK!, YXYALLAIOWME MACCo-rabapur-
HbIE [OKA3aTenu WMCTOYMHWKA MUTaHWUA.
CylwecTBeHHO MeHbluue notepu obecne-
YMBAIOT TPaAH3UCTOPHLIE BLINPAMWTENN.
KNA soirnpsmutens Ha 6UNOAAPHLIX TPaH-
aucTopax pocturaer 96..98 % [1], Ha
noneselx — 97...99 %. 3tn nokasatenu
COOTBETCTBYIOT paboTe BLINPAMUTENSA Mpu
OTCYTCTBUWM CKBO3HOMO TOKa Yepe3 TpaH-
3UCTOpbI.

BeinpamMuUTENy BLINMONHAIOT HA MONEBLIX
TPaH3uCTOPaXx C MasibiM CONPOTUBIEHUEM
CTOK—WCTOK M Ha BUNOSNIAPHLIX C Masibim
HaMpPsHKEHMEM HACHILUEHWA KONNeKTop—
amuTTEp. BUNONApHLIE TPAH3UCTOPEI NPW-
MEHsI0T pexe. Y nonesoro TpaHauctopa
IRFZ46N, Hanpumep, rnpu BuINPAMIEHHOM
HanpsikeHun 10 B 1 Toke 28 A conpoTue-
neHue kaHana paeHo Bcero 16,5 mOm.
Bimoyms BMECTO OAHOMO HECKONBKO TPaH-
3UCTOROB MapanfiensHo, MOXHO YMEHb-
WKUTb MafeHue HarnpsXeHus Ha nneye
BLIMPAMUTENA ¥ CHU3MTL  NOTEepW.
Buinpamutenn Ha BUNONApPHBIX TPaH3u-
cTopax 0BbIMHO CPABHUTENbHO HWU3KOHa-
CTOTHEI — He Bonee 20 kl'y [2], B TO Bpemsa
KaKk Ha Nnonesblx ycnewHo paboTalT Ha
yactore o 1 My,

Cxema BHINPSMUTENA Ha BUMNONAPHLIX
TPaH3nCTopax co CIMaXXUBAIOLLM MynbCca-
uvn GUNLTPOM rokasaHa Ha puc. 1.
MepeuyHan o6moTka TpaHcdopmaTopa T1
Ha cxeme rnokasaHa ycnosHo. K Heit npum-
JNIOXEHO UMIMYNBCHOE HarnpsXeHue rNpamo-
YronsHot GopMbI.

Mp® HOMWHENLHOM TOKEe Harpyaku 1 A,
HanpskeHun Ha Harpyske 1,7 B u vactote
BLINPAMIREMOro HanpsxeHus ot 7 [o
22 Ny KM 3atoro BbIMpAMUTENA paBeH
90 %. Temnepatypa TpaHaucTopoB 6e3
TEennooTBOAOB He npessiwana +39 °C ripu
TeMMepaType okpyxaowei cpeasl +25 °C
W ECTECTBEHHOW KOHBEKLMKM BO3ayxa. Npu
HanpsXeHwu Ha Harpyske 2,65 B v Harpy-
aouHoM Toke 0,58 A amnnuryna nynsca-
uuit pasHa 0,13 B.

PaGoTy BHNpaMUTENns npocneawm c
MOMEHTa, Korpaa Ha 6asy TpaHaucTopa VT 1
yepes ¢opcupyowyio uens R1C1 nocry-
naeTr oTpuuarensHoe HanpsxeHve. lNoka

koHaeHcatop C1 paapsxeH, Ha 6a3y TpaH-
3UCTOpPa MOCTYNAEeT BCE HanpsXeHwe C
obmotkun Il Tpavcdopmaropa T1, 4dem
obecrneyeHo YCKOPEHHOE OTKpbiBaHue
TpaH3ucTopa.

B ato xe Bpemsa k Baze TpaHaucTopa
VT2 npunoXxeHo NONOXUTENLHOE Hanps-
XeHwe, NoAAePXUBAIOLLEE er0 3aKPLITHIM.

Mo mepe 3apaaku koHpoeHcatopa Ci
Tok Gasbl OTKpLITOro TpaHawctopa VT1
YMEHBLLUZETCA A0 3Ha4yeHws, onpepense-
moro pesuctopom R1. BeinpsmneHHbiii
TOK MPOTEKAeT Nno ueru: BEepPXHWH Mo
cxeme BoiBof 0B6MoTKM IIl.1 — € amuTTEepa

(1 0,015 mx Up=Ug=3,2 B;
ot 100 |pe2amm; HOIMAS
. ri,,:zsm.' L =290mA;
I =0,5 MA.
VTt

VTt

IRFZ4EN
U,=2,58;

x10B
C4 0,15MK
VT2 KT8188
R1L.R2 820;
1,02 0.01mx;
3 470mKx10 B; VT2
1,=07A. [RFZ4EN

c2 6,015 Mk
Puc. 1

K KONnekTopy TpauaucTtopa VI1 — ppoc-
cent L1 — Harpyaka R, — cpeaHui BuiBOA,
obmotkum lIl. Punstp L1C3C4 crnaxusaer
nynbCcaumm BHINPAMIEHHOTO HarnpaxXeHus.

Co cmeHol nonyrepuona BullpsiMieH-
HOro HanpsxeHus TpaHaucTop VT 1 3akpel-
BaeTcs u oTkpeiBaeTcs VT2, Mpoueccw,
npoTekaowme B ero 6a3cBoit U KONNeK-
TOPHOW UEnAX, aHanoruiyHbl OnNUcaHHbIM
BbiLUE.

Mockoneky B ONUCHIBAEMOM BhINDAMMW-
TEnNe WUCMoNL30BaHbl YNPaBisemMbie ane-
MEHTBl — TPaH3UCTOPL!, NOABNSETCH BO3-
MOXHOCTb, U3MmeHss Bal30BLIi ToK, yrpa-
BNATE U KONNEKTOPHLIM. [103TOMY B Heko-
TOPbLIX AUTEPATYPHBIX MCTOYHWUKAX TaKOoW
BbINPAMUTENb HA3LIBAIOT PErynvpyembiM,
a ToT, y KoToporo ¢asa curHana ynpasne-
HUA cosragaer ¢ $as3oh BINPAMIAEMOro

HanNPAXeHWA, — PerynupyemeiM CUHXPOH-
HbIM.

B BwinpsmwTEne ro cxeme Ha puc. 1 K
pesucTopaMm ¥ KoHaeHcatopam 0cobbix
TpeboBaHwii He npeavsBnReTcA. Jlpoc-
Cenb HamoTaH Ha KOnLUE Turopasmepa
K10x6x2,5 w3 d¢eppurta 2000HM-1.
OBMOTKY MOXHO BbiMONHWTE MPOBOAOM
M3B-2 (wnw N3N, N3NWO, MIMTP B TpU
nposopa) auamerpom 0,6 mm. Hucno BuT-
koB — 21 (MHOYKTUBHOCTL — OKONO
20 mkH). MNepen, HAMOTKOM OCTPLIE KPOM-
K1 KONBbUA CReayeT NpUTYNuTb Haxaa4yHon
Bymaroii.

TpaHaucTopul KTB818B 3ameHumMbl Ha
KT818F unu KT837 ¢ 6ykBEHHbIMMU MHAOSK-
camu A—B, I—H. BeinpaMuTens MOXHO
cobpats ¥ Ha TPaH3WCTOpax CTPYKTYPH
n-p-n (KT819B, KT819I, KTB08AM,
2T866A). B atom cny4ae nonspHOCTb
BHINPAMAEHHOrO  HanpsxeHws 6Gyner
obparHoit, U3-3a Yero craHeT Heobxoom-
MbIM MOMEHATH MeCTaMu BLIBOOL AMOAa
VD1 u koHgeHcaTtopa C3.

Owopn Wotkn VD1 (1N5819) cnyxwur
ONA YyMEHbLUEHUS MynbCauvii BLIXOAHOMo
HanpPskKeHWa 1 NpenoTBpaLleHna npobos
TPaH3UCTOPOB BCINECKaMM HarpsxXeHus
camouHaykuumu gpoccens L1. 3tor ovon
MOXHO 3aMeHuTb MobbiM Bnuakum no
napametpam anoaom Llotku unu B Kpaii-
Hem cnyyae auonom KO212A.

MNocne npoBepkn MOHTaXa NPUCTYAK0T
K Hanaxwusanuio. B uens amurTepa ogHoro
U3 TpaH3ucTopoBs, Hanpumep VT1, Brwo-
yaiT Mmunnuamnepmetp. Kpatkospeme-
HO MNOAABan HaMpAXeHWe NUTaHUA Ha
BHIMPAMUTEND U U3MEPAS TOK amuTTepa
TPaH3ucTopoB, NoASKMPaT OAHOBPEMEH-
HO 4ucno ButkoB obmotok Il u IV TpaH-
cdopmaropa T1, nobusasice MUHUMATL-
HOro Toka amurTepa 6es Harpyskuw, HO
Takoro, npu kotopom Byper obecrieveH
HOMWHANBLHLIA HArpy3o4Hblit Tok. M3ame-
HATb YMCNO BUTKOB OBMOTOK Cnegyert rnpu
obecToyeHHOM TpaHcdopmarope.

3aTtem npu HOMUHAIBHOM TOKE Harpys-
ku nopgbupawT peauctopsl R1 v R2 go
NOMYHYEHMA MUHUMABHOTO TOKE aMMTTEpPa
TPaH3UCTOPOB.

CpaBHUBan ONUCaHHLIA BLINPAMUTENL
Ha BUNONAPHLIX TPaH3UCTOPax C ABYMNONy-
NepuoLHbIM BLINPSIMUTENEM Ha ABYX OMO-
pax Wotk, MOXHO cAenaTtb BLIBOA, 4TO
Npu1 BIXOAHOM HanpsxeHun 2,5 B v Toke
1 A TPaH3UCTOPHLIN BLINPAMUTENL MMEET
Ha 35 % BGonbwwii KMNA. OaHako yxe npu
BLIXOAHOM HanpspkeHun 5 B v Tom xe Toke
Harpy3ku TPaH3uCTOPHLIA BLINMPAMWUTENL
rio KNG orcraer ot amoaHoro Ha 27 %.

Buinpamutens moxet GbiTb cobpaH w
Ha MonesbIX TpaHaucTopax. kCnepuMeHT
6bin NpoBeaeH Ha BNM3KUX Mo MOLWHOCTH K
KT818B nonesbix TpaHawncTtopax IRFZ46N
{cm. puc. 1). OTNU4KMA 3TOMO BLINPAMUTENSA
OT MpeabioyLero rnoka3aHsl Ha 3TOM Xe
PUCYHKE LIBETOM.

Mo npuHUMiy paboTol BLINPAMUTENbL Ha
rnoneekbIX TPaH3UCTOPax He OTIMYaEeTCA OT
paccMoTpeHHoro Beile. Korpa Ha 3atsop
TpaHaucTopa VT 1 nocrynaeT nonoxuTens-
HOE HarpaXeHwe, OH OTKpLIBaeTcs. TpaH-
auctop VT2 wu ero BCTPOEHHbIW AWOoA B
TEeYEeHWe 3TOro NoMynepruoaa 3akpeiThl.

McnuiTanua rnokasanu, 4To npu Toke
yepes Harpyaky 1...1,5 A, HANPAXeHWW Ha
Hell 2,5...5 B 1 yacToTe BhiNpsMnsemoro
Hanpsxeuua 7...50 kl'y ero KN pasex
95 %. TemnepaTtypa TpaHaucTopos 6e3



TEeNnnooTBOAOB He npesBwiwana +37 °C B
HOPMasbHBIX YCNOBUAX MPW €CTECTBeHHOM
KOHBeKLMKW Bo3ayxa. C yBenuyeHuem Toka
no 3 A npu Hanpsxersuu 3,5 B u yactote
15 'y KNG, ymeHowmnca 0o 75 %. Amn-
nUTYyOa nynbCauuii BEIXOOHOMO Hanpaxe-
HuUA — BB mB npu Harpyso4yHom Toke 0,5 A
W HarpsxeHwy Ha Harpyake 1,62 B.

Ecnu BoixogHoii Tok Gonee 2 A, TpaHau-
CTOpbl CneayeT yCTaHOBUTHL Ha Tenno-
oteon. BooBuwe xe, paccmarpuBaemblit
BHINPAMUTENL MOXeT obecrneynTb TOK
Harpy3ku oo 7 A rpu nnowaam oxnaxanan-
e NOBEPXHOCTH TEMNNOOTBOAA HE MEHEe
40 o’

[NA 3TOro BLINPAMUTENS S U3rOTOBUIT
npoccens L1 €© MarHuTonposogom w3
depputa 2000HM-1, cocTOALWMM M3 ABYX
yactei LLUISx5. MNpu cBopke mexay HacTa-
MU BNOXWI NPOKNagKy W3 reTuHakca
(nopoitner anekTpokapToH). TonuwHa ee
moxet BuiTe B npepenax 0,3...0,5 mm.
O6moTka cocTouT U3 15 BUTKOB NpoBoaa
naB-2 (nNan, Nanwo, Mrid s Heckonb-
KO Npoeoaos) avamerpom 1,7 MM (MHOyK-
TMBHOCTb — oKkono 40 MkIH).

TpanaucTopbl IRFZ46N co BCTPOEHHBIM
3aLMTHBIM OMOA0M 3ameHumel Ha IRFZ44,
IRFZ45, IRFZ3703, IRF7463, IRFD120 unu
vHble nopgobHble n-kaHaneHble. Kak u B
npeabiaylemM BLIMPAMUTENE, WX MOXHO
3aMeHUTL p-kaHanbHeiMu IRFDI014 wnun
25J598, 25J581-T, 25J303, 25J329 v gp.
MNpw 3TOM MOMAPHOCTE BLIMPAMIEHHOMO
Hanpsxexnms B6yoeT npoTUBOMONOXHOW,
YTO 3aCTaBUT COOTBETCTBEHHO Mepexio-
Tk guon VD1 1 OKCHAHLIA KOHOEHCaTop
C3.

HanaxuBaHue BHIMNPAMWUTENA aHano-
rMYHO OTIMCAHHOMY BLILLE, OAHAKO, ECNK Y
MPUMEHEHHbLIX MONEEBbIX TPaH3MCTOPOB
OTCYTCTBYET BCTPOEHHHLIA AMOA, Mexay
BLIBOAMM 33TBOPa U UCTOKA, PE3UCTOPLI
R1 1 R2 moxHO He nopbwpaTs.

CpaeHeHue nokasbiBaet, 470 npwu
HarpysoqHom Toke 1 A 1 HanpaRxeHuu Ha
Harpyske 2,5 B BuinpaMuUTENb HA MNONeBbIX
TpaHaucTopax umeet KM Ha Heckonbko
rnpoueHToB Bonblumnii, yem coBpaHHbIit Ha
BUNONAPHLIX.

BropuuHble o6moTku Il v IV TpaHcdop-
maropa T1 Tak xe, kak 1 cekumm L1 v L2
06moTku I, fomkHbl BBITE NONAPHO MOEH-
TUHHBIMM, T. €. HamoTaHbl OAMHaKOBLIM
nNpoBOOOM W COOEPXaTb PasBHOe 4YWC/0
BUTKOB. Heobxoaumeie ANns pac4eTa TpaH-
copmaropa CBEOEeHWs YKasaHel Ha
puc. 1. [na MuHuMM3auuM noteps B
OUMONAPHLIX TPaH3uCTOpax wMx crenyer
BbIBMPaTh C MUHUMABHEIM HarNpPAXeHUem
HaCLILLEHWA ¥ MaKCUManbHbiM Koahdu-
UMEHTOM repenayu Toka 6asbl, a B rone-
BbiX — C MUHUMALHBIM COMPOTUBIEHUEM
KaHana W MakCUMansHOW KpPYTWU3HOM
XapakTepucTuku. BoinpamuTenn pony-
ckaetca Bknwyate 6e3 Harpyaku. lpu
HEOoBX0OAUMMOCTU M3MEHWTL BLIXOAHOE
HaNPsXKeHWe MEHSIOT TONBKO YWMCNO BWT-
koB obmoTku lll, a obmoTtku Il u IV ocra-
BIRIOT HENM3MEHHBIMM.

JIOCTOMHCTBO BbinpaMuTEnei, cobpaH-
HbIX MO CXemMe Ha puc. 1, — BO3MOXHOCTb
KperneHws TPaH3UCTOpoB Ha obuwem Ten-
nooteone 63 M30NUPYIOLWMX NPOKNanoK,
NMOCKOMbKY KOMNEKTOpHble  (CTOKOBLIE)
BLIBO[lLI TRAH3UCTOPOB 3NEKTPUHECKK Coe-
IMHeHbl. K HegocTaTkam xe cnenyer oTHe-
cTM HeobxoaumocTe paboTel B Y3KOM
WHTEPBAsie BLINPAMIEHHOrO TOKa U Hanps-

KEHUs unK Aaxe rpu ux GUKCUPOBAHHOM
3HaueHww. MNpu 3amMblKaHWUK Harpysku TpaH-
3UCTOPbLI BLINPAMUTENER BHIAOYT U3 CTPOA,
MpuUYeM YCTAHOBKA NNABKOro NpeaoxpaHm-
Tens, CKopee BCero, He NnoMoXeT — TpaH-
3UCTOPLI YCrieBalT Meperopert padblue.
Y1066l M3bexaTt MX MOBPEXOEHWs Mpu
aBapuiiHbiX Meperpyskax, Heobxooumo
BLICTPOAEICTBYIOLIEE 3NEKTPOHHOE 3a-
LWMTHOE YCTPOICTBO, CMOHTUPOBaHHOE B
uernu obmoTku | TpaHchopmaropa.

06a BbINPAMUTENA UCNbITaHbl B paboTe
COBMECTHO C WUMMYNLCHBIM MCTOYHUKOM
nuTaHuna [3]. B Hem npegycmoTpexa
OLICTPOOEWCTBYIOWAs ONTO3NEeKTPOHHAR
3awmTa, 00ecrneYvBalowan HaaexHYo
paboTy BLINPSMUTENA A&XKE B aBapuitHbiX
cutyaumsx. Npu BLIXOOAHOM HarpsxeHun
A0 3 B TONLKO NPy TOKE Harpy3ku, NpeBbi-
wawem 4 A, OnNUCaHHbIE TPaH3UCTOPHbIE
BhIMPAMWUTENK MMEIOT Ny4Llne maccoraba-
PUTHBIE XapakTepPUCTUKK, Yem Ha auoaax
LoTku.
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Ha pwmec. 2 wsobpaxeHsl rpaduku
3aeucumoctu KMNL soinpaMuteneid co
crnaxvsaowmum LC-punstpom ot Hanps-
XeHuA Harpy3ku. Kpueas 1 cooTBETCTBYET
BLINPAMUTENIO Ha NONEBLIX TPAH3UCTOPAX,
KpuBas 2 — OBYNONYNepuoaHOMY Ha AMOo-
nax Wortkn 2[2998B, a kpupan 3 —
BLINPAMUTENIO HA BUNONSPHBIX TPaH3W-
cTopax. 3aBUCUMOCTHM MOCTPOEHB! NO
pesyneTataM 3KCNepUMEHTOB MpU Toke
Harpyzaku 0,55 A npu 4acToTe Bbinpsmnae-
moro Hanpsxenus 15 k. MNpu npoeene-
HWM  SKCNEPUMEHTOB  CrMaXuBalowmi
¢GuneTp GLIN OOMHAKOB — Kak y paccmoT-
PEHHOro BLINPAMUTENA Ha MONEeBbIX TPaH-
3UCTOpax.

Mpaduku nokaswigalot, 4to Haubonb-
wum KNO npu Hanpsxedun Menee 5B
obnapaer BLINPAMUTENbL HA MONEBbIX
TpaHaucTopax. MakcumanbHbii A0CTUrHY-
Teiit KN ebinpAaMUTENs Ha OGUNONAPHBLIX
TpaHaucTopax bbin paeedH 90 %, a Ha
noneseix — 97 %. lNpw HanpsxeHun Ha
Harpyske 6onee 3,8 B Buinpamurens Ha
OGUMONAPHLIX  TPaH3UCTOpax  MeHee
addekTvBeH, Yem Ha guopnax LoTtku.

B 3aknoqeHue cneayer 3ameTtuTb, HTO
B PACCMOTPEHHbIX BHINPAMUTENAX Yepes
TPaH3uCTOPbl MPOTEKAET CKBO3HOW TOK
[4], cHuxaowmin KM eeinpamutens. Oas
YCTPaHEeHWs 3TOM0 HEQOCTaTKa NMPUXOaMT-
CA NPUMEHATL OOMONHUTENBHEII 3a0a10-
Lwit redeparop, obecriednsatolLMi rnepe-
KNIOHEHWe TPaH3UCTOPOB BLINPAMUTENA
uMnyneCamu C Mnayaoi npu nepexope
BHIMPAMIAEMOr0  HanpsxXeHus qepes
"Hynb". BuinyckalTca crieunanmanpoBaH-
Hble MUKpOCXeMbl (Hanpumep, IR1175 ona

BoixogHoro HaripsbkeHun 3,3 B), ofecne- £

YMBAIOLUWE aKTUBHOE yNpasneHve TpaHan-
cTopamMu. 3apaolMe reHeparopbl MC-
MoNL3YIOT Npu Toke Harpysku Gonee 15 A,
KOrga noTepi MOowHOCTH K3-3a CKBO3HOro
Toka cTaHoBATCA Oonblue MOLWHOCTHK,
notpebnaemoli reHepaTopom.

NUTEPATYPA

1. Aspees B.B., Koctuxoe B.T.,
Homoxunoe A. M., Yucraxos B. M. QyHkumo-
HanbHLIe YCTPOMCTEa CUCTEM 3NEKTPONUTaHUA
Hazemnoi P3A (nog pen. Koctukosa B. ). —
M.: Paguo u censb, 1990.

2. Ceprees B. C. CxemoTtexHuka ¢yHKUMO-
HANbHLIX Y3N0B UCTOYHWKOB BTOPU4HOMO 3nek-
TponuTaHus: CnpasoyHuk. — M.: Pagmo u cesas,
1992.

3. Naiivo E., Mockator E. ViMnynbcHeiit
MCTOMHMK NUTaHUA MOLLHOCTBIO 20 BT, — M.:
Pagmo, 2004, Ne 11, ¢. 30, 31.

4. Kactpoe M. [leyxnonynepwogHeie BeiNpA-
MUTENW C yoeowTenem Toxa. — <http://
www.electronics.ru/pdf/1_2004/04.pdf> .

Pegakrop — J1. Jh rpacpiwa — 1. Ji

MOAYNbHAS PEKNTAMA
Ycaosus cm. 8 "Paawo’, 2007, Ne 2, c. 11

Kypcbl gucTaHUMOHHOro obyyenus
MPoOrpaMMUpOBaHUI0 MUKPOKOHTPON-
nepos (PIC, AVR, x51 Ha accembnepe n
C), komnbioTepoe (C++, bBeiicuk),
MJKUC, USB, GSM, ZigBee v ap.

Pa3paborka 9neKTPOHHBIX YCT-
POICTB 1 NPOrpaMm Ha 3akas.

Mporpammartopsl, pagvoniobutens-
CKue YCTPOWCTBA U Habopbl.

SI‘IEKTDDHHHB KOMIMOHEHTBI CO
CKnana v Ha 3akas.

E-mail: radio73@rambler.ru,

micro51@mail.ru
www.electroniclab.ru

T. 8-9126-195167 (c 05.00 po 19.00

MOCK. Bp.)}
623428, r. KameHck-Ypaneckwia,
a/s 28/36.
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"MHr" npegnaraer

Papuonabopul ons cbopku "Peye-
BOro nepekmo4arens”™

— "Bnok ¢unsctpos” — B50 py6.
(coBpaHHbIit B KOpnyce);

— Cxema namaty — 390 py6.;

— "3nexTPOoHHLIA NepeknyaTens” —
280 py6.;

— MukpodgoH — 495 pyb.

617120, Mepmckuii kpaii, r. Bepe-
waruHo, a/s 74.

Ten.: 8 (34254) 3-68-16.

* ok ok

WHTEPHET-MATA3WH NPELNATAET!

Bonee 100000 pagyoKOMNOHEHTOB,
5000 komnakT-puckoe w 40000 kHur
1 anbBOMOB Mo paguoTemMarvke Bbl MO-
XeTe 3aKasartb W MoMYYMTb NO HalKMm
karanoram. Katanorn MOCBINTOPra
H&8 KOMMakT-gucke CTOAT BCEro
25 py6neit u BLICHINAIOTCA MO Npepo-
nnare mMapkamu B KoHeepte. Katanorm
3aKaxuTe 30eck:

WWW.DESSY.RU vnu aneck:

107113, . Mockea, a/s 10.
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Ten. 207-88-18

Mpuem cratei: mail@radio.ru

_ Bonpocsi: consult@radio.ru

BbIBOOHBIX |

Mpopao HaGopwi:
peaucropos, SMD-peawucTopos,
SMD-koHAEHCaTOPOB, CONHE4YHbIe
anemeHTbl. www.ekits.ru

* * *

ABTOPU30BAHHbLIN CEPBUCHBINA LEHTP
| MO PEMOHTY COTOBLIX TenedOoHOB npu-
| rnawaet Ha paboTy uHxeHepos. Bos-
MOXHO 0ByueHue.
Onnata CcAenbHO-MPeMuansHan.
KoHTtaktHoe nuuo: Knases MeHHaauid,
Ten. 8(903) 252-32-04.

* * *

| TOBAPbI — MOYTO!

{ Bbichinaem HanoXeHHLIM MNATexXom rno

' Bceit Pocoun. Jlyqwmin BolGOp KHu,

| an60MOB, panMozeTanel, pammoHa-

| 6OpOB...

| 107113, r. Mocksa, a/a 10 "Mocbin-

| Topr”. Ten. (495) 304-72-31.

| Karanor scex ToBapos Ha CD BbiCbi-

| naetca B Baliem kOHBEPTE C Mapkamu

| Ha 25 pybneii!

| Ananony4eHyn katanora paawoToBa-

E POB B GYMaXKHOM MCTIONHEHUM MPULLITATE

| mapkum noyTel Poccuu Ha 15 pyBneid.

WHTepHeT-marasud: WWW.DESSY.RU
e-mail: post@dessy.ru

* * *

PAOVOLETANIU ANA BAC!

TOproBO-rpoMbILUNEHHBIA XONAWUHE
«HoBan» OCYWweCTENAET nOCTaBky
PanMOKOMMOHEHTOB OTEYECTBEHHLIX W1
3apybexHbX NPOW3BOOAUTENER BCEM
OPUOMHECKUM 1 DUNHECKUM NTMLIAM B
mobyio Touky Poccuu u CHI

Y HacC BhI BCTPETUTE BHUMATENBHOE
v pobpoxenarensHoe OTHOLEHWE.

Cambie pegkue KOMMOHEeHTh —
TOXe y Hac.

Aobpo noxarosams! Bydem sam oyetis
padei,
www.nowel.ru.

Ten.: 223-70-98; 589-68-16.

* * *

Ana Bac, papvonioburenn!
PAOWOKOHCTPYKTOPBI Bcex Ha-
npasnenwii. Kopnycel gns P3A. Paguo-
ANEMEHTbI, MOHTaXHbI WMHCTPYMEHT
W marepuanel, nuTeparypa, rotoskie
| wanenus. IBM-komnnekTyowme.
] | Ot Bac -~ onna4eHHblit KOHBEPT ANA
. BecrninarHoro karanora.
| 426072, r. Uxesck,
a/a 1333 PTL "MpomeTtei”.
- www. rtc-prometej.narod.ru .
; ] Ten./dakc (3412) 36-04-86,

|
1
I
|

Ten. 22-60-07.

* * *

P/petanu oted. u umn. 9000 Tunos,
KHUIK, KomrbloTepsl, MO.

Baw koueepr. 190013, C.-Metep-
Gypr, a/a 93, Kucenesoii.

i * * *

| BeiCbinaem nouToi paguoniobu-
Tenkckue Habopbl, paguopnetand. Ka-
Tanor 6ecrinatHelid. KoHeepT ¢ obpart-
HbiM aapecom obasarenex.
E-mail: ppeiecom@udm.ru.
426034, Uxesck, a/a 3503.

YCTPOWCTBE.

pwc. 1. B ero cocrae BXOAAT reHepaTop

parimk Toka Ha peauctope RB. Bydep-

OnpeneneHune ToKa HacbilWEeHUs
KaTyweK MHAYKTUBHOCTM

C MarHutTonposogamm

10. F'YMEPOB, A. 3YEB, r. YnesiHOBCK

Mpu paspaboTke W H3roTOBAEHMM KaTylleK MHOYKTMBHOCTH,
MMITYNbCHBbIX TDAHCEHOPMAaTOPOB BO3HMKAET BONMpoc 06 ux npurogHo-
cTy Ans paboTel B KOHKPETHBIX ycnoBusix. O6YCAOBNEHO 3TO TEM, HTO
napamerTpsl MPUMEHSEeMbIX MarHUTONMPOBOL4OB 3a4YacTylo TO4YHO
Hen3BecTHbl. B peaynbrare BO3MOXHa CHUTyauWs, korga marepuan
MarHaTonposBoga TpaHcgopMaropa BXo4UT B HacskilWeHne, YTo CHU-
waer KN4 ncToyHuka nuTaHus UNU BbIBOAWT ero u3 cTpos. na katy-
weK HHAYKTUBHOCTH (Apocceneii) 3To NpUBOANT C CYLeCTBeHHoOMY
YMEHBLIEHNIO MHAYKTUBEHOCTH C BBITEKaIOWMMH M3 3TOro nocneg-
cTBUAMM. ABTOpPbBI NpeAnaraiT yCTPOHCTBO, MO3BOAAIOLIEE MPOBO-
AWTE MPOBEPKY TaKuX 3/1eMEeHTOB Ha BO3MOXHOCTb ux paboTsl B KOH-
KpPETHBIX YC/IOBHUSX.

CTPOCTBO NpeaHasHa4yeHo ons onpe-
[eneHyA TOKa KaTylwek WHOYKTUBHO-
cTu (Opocceneit) unu oBMOTOK KUMNYSb-

nepvoaa ux CneaoBaHus COOTBETCTBEHHO.
OnuTensHOCTE MMMYNLECOB M3MEHRAIOT B
npepenax 6...60 MkC Ha oaHOM AManaso-

vD1 R4 10 k"[nut wmMnynsca"

KAS10A R2 1k | VD3 KO510A
£ | b K ewis. 14 DD

VD2

KAS10A R3 36« '
: ] ]

Cc2 R5 330«
SA1 0,047 Mk "Mepuop”
—
"Aunanazod”
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CHuIX TpaHCOPMATOpOoB C peppomarHuT-
HblMu, ansCudepoBLIMKM CEPOSYHUKaMM,
Mpu KOTOPOM HAcTynaeT HAaCHILWeHue
Marepuana MarHMTonpoeoaa. XoTa cywe-
CTBYIOT pasnuyHbie pekoMeHpauuu no
pacHeTy U M3roTOBNEHWIO TakuX 3NemMeH-
TOB, HO, HE 3HasA peasnbHblX rapameTpos
MarHUTOnpoRopa (0COBEHHO C HEMarHuT-
HBIM 3a30POM), TRYAHO MONYYMTL Xenae-
MbIiA PE3YNLTAT UK ONPenennTL BO3MOX-
HOCTb WX MPUMEHEHUA B KOHKPETHOM

Useax

-y

Puc. 2

2 Um“
Cxema ycTpoiicTBa MokasaHa Ha

WUMMNYNbCOB HA NOTMYECKUX SNeMEeHTax
DD1.1—DD1.6, OydepHuit kackapn Ha [} i e St 22
TpaHaucTopax VT1, VT2, MOWHbIi nonesoii
nepeknioHaTensHoulin TpaHauctop VI3 m

HblA  Kackap obecriedvsaeT OGbICTPYIO
3apaaky W paspsaky eMKoCTW 3aTBop— Lol
ucTok TpaHaucTopa VT3, auon VD4 cnyxut  Pue. 3 th t

LN\ orpaHvyeHus BbiDpOCOB HanpsxeHus

He w 60...600 mkc wa gpyrom. Nepwopg
MNOBTOPEHUA MOXHO M3MEHATL B Npefenax
0,2..2mc v 2...20 MC COOTBETCTBEHHO.
,Elnanascmu repexKnio4aloT BeikoHarenem

Ha MpPoBEPREMOI KaTyLUKE MHOYKTUBHOCTH.

B rexepatope umnynscos peanvsosa-
Ha pa3jenbHan perynupoeka peauctopa-
M R4 m RS AAvTenbHOCTU MMNYNLCOB M



2| onpepensitb TOK,

§ HepoctatodHoi, peawctopom R5
CrneayeT yMeHbLUUTs NepUuoL, cneao-
BaHuA umnynscoB. Ho yBnekartscs
3TUM HE Cneanyet, MOCKONbKY 3To
NpUBEAET K yBenu4eHuwo notpet6-
NAEMOro TOoKa W HarpeBy TpaH3u-
ctopa VT3.

3atem ANUTENLHOCTL UMIYNLCa
cneayeT NNaBHo YBENMYMBATH A0 TeX
nop, noka nUHeRHoe yBenuyYeHwe
HanpsxXeHWs He MeperaeTr B Henm-
HewHoe (pwuc. 3), a Touka Uy byner
npu KOTOPOM
NPOVCXOAMT HAaCLILLEeHWe marepua-
na marnutonposoga: hee = Un/0,2.
Ecnu Ha nepBoM OuanasoHe TOHKM
Un AOCTUYL HE yaanoch, BKNKONAKOT
BTOPOIA AMana3oH reHepaTopa.

Cnenyer OTMETWTb, Y4TO MaKCW-
ManeHO gonyctuman JNuTensHOCTb
WMITYNbCa HaNPAXeHWA Ha KaTylike
WHOYKTMBHOCTH t, B To4ke U o6pat-
HOMPOMOPUWOHASBHA HAaMPXEHUIo
aTtoro wmnynsca. Hanpumep, ecnu B
YCTPOWCTEBE NPy HarnpsaXeHuu nura-
¥ HWA 15 B npoBepaioT uMNynbCHBLIA

Y ¥ Y
Obuun O6uya

Puc. 4

SA1. HanpsixkeHue nuTaHua nocTynaeTt Ha
reHeparop UMMNynscoe Yepes auon VD3 u
crnaxueBaeTca koHpeHcatopom C3, 410
CHWXaeT BruaHue Ha ero paboty nomex,
BO3HWKAIOWMX B LENW MUTaHWA YCTPOiA-
CTBa rMpu NPOTEKaHWU UMIYNIBCHBIX TOKOB.
B uenb uctoka Tpadaucropa VT3 yctaHoe-
NeH HU3KOOMHBIM peauctop R8, napeHwe
HanpsAXeHus Ha KOTOPOM Mponopuuvo-
HaNbLHO TOKY, MPOTEKaIOLWEMY Hepes aToT
TPaH3uCTOp W MPOBEPAEMYI0 KaTyLuky
MHOYKTMBHOCTU "Ly". Hanpskenwe nopa-
10T Ha BxoA ocuunnorpada, Ha 3KkpaHe
KOTOPOro KOHTPONUPYIOT ero Gopmy.
MNepBoHaYanLHO Ha NEPBOM AMana3oHe
YCTaHaBMMBaIOT MUHUMANBHY OUTeNb-
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HOCTb WMMNYNLCOB TNPWU  MakCUManbHOW
CKBaXHOCTH (MakcumansHOM nepuoae
cnegoeanus).  bonbwas  CKBaXHOCTb
MO3BOMSET YMEHBLWWTE CPEOHIO pacceu-
BaEMYIO MOLLHOCTL Ha TpaHaucTope VT3, a
TaKOKe WCNONb30BaTb MEHEE MOLUHBIA
WUCTOYHWK NMUTaHWA, NOCKONbKY HMI‘IyI’]b-
CHBIIA TOK 0BEcneYrBaloT KOHAEHCATOpLI
C4, C5. K rHesgam XS2 noacoenmHaoT
ocumnnorpad, kK rHesgam XS1 — npose-
PAEMYIO KATYLUKY MHOYKTMBHOCTH M MOQaI0T
nutaowee Hanpskenme (10...15 B). Ha
akpaHe ocuunnorpada Heobxooumo
nonyuvTe OCUMNNOrpaMmy, COOTBET-
CTByIOWYIO pyuc. 2. Ecnu spkocTe 3o0bpa-
XeHUs Ha 3kpaHe ocuunnorpada Gyner

TpaHcPOpPMaTOp MW HacbiweHue
HaCTYNaeT npu AUTENLHOCTU UM-
nyneca tn = 300 MKC, TO B CeTeBoM
wmnynscHoMm Bnoke nutaHus npu
HanpsxeHuu nutadmua 300 B pnm-
TENLHOCTE UMIMYNBLCAa AOMKHA BbiTh
B 20 pa3 menble: tn <15 mkc.

KoHcTpykuna v peranwm. Bee
AETan CMOHTMPOBaHE! Ha riaTte u3
0AHOCTOPOHHE (POALMMPOBAHHOID
CTEKNOTEKCTONUTE, EE HYEPTEX MOo-
kasaH Ha pwc. 4. naty pasme-
LWAIOT B KOPYCe M3 U30NALMOHHOIO
marepuana, Ha CTEeHKax KOToporo
yCTaHaBnuBalT rHesga pna nog-
KMoYeHua ocuunnorpada, KaTywku
MHOYKTUBHOCTH (MOXHO MNPUMEHUTL
3aXUMEl "Kpokoaun™), BeIKNKOHATENb
M MEPEMEHHble pe3ucTopsl. B
YCTPOWACTBE MPUMEHEHbI MEePeMEH-
Hule peawctops Crl, CNO, CMN-4,
peauctop R8 — C5-16MB-2Br, oc-
TanbHoie — MIT, C2-33. KoHgeH-
caropsl C4, C5 — K50-24, C3 —
K50-35 vnw aHanoruyHsle uMmnopT-
Hole, C1, C2 — K73-9, K73-24,
K10-17. Ovoas KO510A 3ameHyMbl
UMY NIbCHBIMM ManoMOLLHBIMMK
cepwii KA503, KO521, KO522 ¢
nobbiMn BYKBEHHBIMIW MHAEKCAMM,
omon FRBO1T MOXHO 3amMeHuTs Ha
FR802, FR803, HER801, TpaH3u-
ctop IRFZ44N — Ha IRFZ48N, TpaH-
auctopsol KT3117A, KT313A — co-
oreetcTBeHHO Ha KTE98 n KT6127 ¢
NoBLIMK BYKBEHHBIMM UHAEKCAMMU.

Ona  nwrtaHus  yCTpoOACTBa
WUCTONBb3YIOT CTabunuanpoBaHHbIA UCTON-
HUWK MUTaHWA C 33LMTOI MO TOKY M BEIXOL-
HelM Hanpsxerrenm 10...15 B npu Toke oo
1 A. HanaxusaHwe CBOOMTCA K MpoBepke
paborocnocoBGHOCTH FreHepaTopa v rpwu
XEenaHuM — rpagyvpoBKe LIKas NepemeH-
HbiX peaucTopos. [MpakTuieckan none3a
OT MPOBEAEHHLIX W3MEDEHWt COCTOUT B
TOM, HTO MOXHO YMNPOCTUTL PacCYeTH,
KOTOpbIe Aal0T NpubnuxeHHble pesynsra-
Thl ¥ TPEOYIOT 3KCNEePUMEHTANLHOI Npo-
BEPKW, W MONy4YUTh KOHKPETHLIE pesynLTa-
Tol, Gonee COBMECTUMBIE C peLsaemMoit
3aaa4eil.

Penaxtop — M. Hevaes, rpachiea —H. Hevaes
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JliokcMmeTp

O. BAKJIALLKMWHA, E. BATAHOB, O. lMTMBKWH, r. CapaHck

OcCBeUeHHOCTs — 3TO CBETOBO# NMOTOK, Nagalowui Ha eguHuuy
nosepxHocTn. Uamepsior ee 8 mokcax. Ho, oyeHnBan BeinonHeHne
CaHUTapHBLIX HOPM, OCBELeHHOCTe paboymux MecT HepeaKko MpocTo
pPaccHYuThiBaloT no cneyuansHeIM MeTogMukam, He npnﬁeraﬁ K uame-
penusm. C nomolyslo npegnaraemMoro npubopa MOXHO MONYYHTE

6onee TOYHbIE pE3YyNeTaThl.

aTYMKoM OCBELLEHHOCTU B ONuChiBae-
moM npubope CnyXuT CepHUCTO-
ceneHosblii  ¢oToanemedt $ICC-10.
MNnowagb €ro CBeTOYYBCTBUTENLHON

pa, & C NOMOLLLIO MOACTPOEYHOro peaun-
ctopa R5 Ganancupylotr OY, nobusanck
HynesbiXx rokasaHuit npuwbopa npu
$oTO3NEMEHTE, HAXOAALLEMCA B NONHOK

noeepxHocty — 10 oM®, CriekTparnbHblii  TEMHOTe.
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pwanasod — 0,4...1,4 MKM, CBETOBAR YyB-
creBuTensHoCcTb — 3,5...8 MA/nmM. Bonee
noppobHble cBeneHuns o6 artom dortoane-
e < @ 020000020000FC

MEHTE MOXHO HaiTu B [1].

leHepwpyemoe ¢$HOTO3INEMEHTOM
HanpsXeHue, NponopuMoHansHoe ocee-
LWEHHOCTK, B NIOKCMETPE YCUNTUMBAETCA U
npeo6pasyerca B uudpoeoit koa. Mocne
ero YMHOXEHWs Ha COOTBETCTBYIOWMA
k03dbdULUMEeHT pesynbTat B NOKCax
sbiBOOMTCA Ha XKW, Bee Heobxonvmblie
npecbpa3osanun guinonHaer MK
ATmegaB8535 co scTpoeHHbim AL,
MNporpamma MK paspabatbiBanacb C
MCNonb30BaHNEM DEKOMEH.ﬂ,auMﬁ,
umeowmxca B [2], m oTnaxueanace B
WHTErpUpPOBaHHOW OTNAAO0YHOW cpepne
(IDE) AVR Studio.

Cxema HnIOKCMeTpa nokasaHa Ha
pucynke. Beixop, cobpanHoro Ha OY DA1
ycunutens curHana ¢otoanementa BL1
coeguHeH ¢ Bxogom PAO MK, nporpam-
MHO HACTPOEHHbIM KaK BXOL BHYTPEHHEe-
ro ALMN. MogcTpoeuHbim peanctopom R3
pPErynupyioT 4YBCTBUTENBLHOCTL npubo-
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Heobxoaumoe pans nutanua OY
HanpsaxeHue —5 B nony4eHo oT BEINpAMK-
Tens Ha auopax VD3, VD4 u ctabunuaa-
Topa HanpaxeHua DA3. HanpsxeHwe
+5 B Ha OY u Ha mukpokonTponnep DD1
rocTynaer OT BuMPAMUTENS Ha AMOAAX
VD1, VD2 uepea crabunusatop DAZ2.
Ceetoauon HL1 curHanuampyeT O BKIO-
YEHWUU MUTaHWA.

DecaTupaspafHbiit  CEMU3NEeMeHT-
Hulit XKKM HG1 (co BCTPOEHHbLIM KOH-
Tponnepom HT1611) — HW3KOBONLTHbIIA,
aMnNnnMTygHbIe 3HaYEeHUA noaasaemeiX Ha
Hero ot MK curHanoB u HanpsaxeHwe
nutaHns XKW He nonxHel MNpesbillaTtb
1,6 B. YTo6bl MOHWU3WTL WX OO 3TOrO
YPOBHA, MPeayCMOTPEHbl PE3UCTUBHLIE
nenutenu Hanpsxenua R7R11, RBR12,
R11R13.

Koo, koTopbie Heobxoaumo 3anu-
cate B namaTte nporpamm MK po ero
ycTaHoBkM B npubop, npuseaeHsl B Tab-
nvue. MNMocne BKNIOYEHWA MUTaHWA Mpo-
rpamma rfpueeneT B Heobxogumuie
COCTOAHWUA pasnuyHbie 6nokr MK 1 byper
WAATh HAaXATWUA Ha KHOMKy SB1. B vHon-
katope HG1 B 3to Bpema paboraet
BCTPOEHHbLIM Talmep, OTCHYUTLIBAA Ha
Tabno cekyHawl.

O6HapyXuB, Y4TO KHOMKa Haxara, npo-
rpaMma yCTaHOBUT BBICOKUWIA NOMMHECKUA
ypoBeHb Ha BuiBoAe PC2, BKNKYEA 3THUM
ceetoguon HL2 w curHanuampysa, 410
waeT uaMepexue, sartem sanyctut AL
Mo 3asepuweHun umukna ripecbpasosaHun
6yAyT BLIMNONHEHB MacwTabupoBaHue
nony“eHHoro pesynetarta, npecbpasosa-
HWE ero B ABOMYHO-AECATUYHLIV dopmaT
¥ BLIBOL HA WMHAMKATOP. 3ateM UMKn
NOBTOPAETCA.

Tparcgopmarop T1 — TH 33-127/220-50.
Ero MOXHO 3amMeHWTb NiobuIM apyrum C
BTOPMYHbIMYK ODMOTKAMM Ha ykasaHHoe
Ha CXeME HanpsXeHue.

NUTEPATYPA

1. Aihsenbepr 0. (pen.) CnpasouyHas
KHUra no ceeToTexHuke. 2-e wuag. — M.
Jueproarommanar, 1995,

2, Tony6uoe M. MukpokoHTponnepb AVR:
oT npocToro k cnoxHomy — M.: COJIOH-Npecc,
2003.

O7 pepaxkuymm. Mcxonwsli TEKCT u
' koge! nporpamMmmsl MK umerorcs Ha Halem
FTP-cepeepe no aapecy <fip://
ftp.radio.ru/pub/2007/08/lux.zip>.
M3roToBNEHHBIA MIOKCMETP 00A3aTenbHO
HYXHO OTKanubposars, cpasHWB Mokasa-
HMS ero u npubopa MPOMLILLNEHHOro
unaroroBnerus. Ecnuv npeAenos perynupo- |
BaMMA YYBCTBUTENLHOCTH MOACTPOEYHLIM
peaucTopoM R3 OKaxeTca HenocTaroyHo, |
riopbupaior pesuctopsl R1 #  R2.
- AHanoruHsiM 06pasom BOBHBAKOTCS HYX-
' HOW 4yBCTBUTENLHOCTHM JIOKCMETPE IPU
‘ samene porosnementa PICC-10 parin-
KOM Apyroro Thna. MOXHO NpuMEHiTS,
HarnpuMep, cenexoBblii OTOBNEMEHT OT
SKCIOHOMETPA, "CONHEYHLIA " 3NeMeHT oT
| kanekynsiTopa n Aaxe GOTOAMOA B BEH- |
TUABLHOM ( POTOBONLTAMYECKOM) PEXUME.

Penaxrop — A. fonrwii, rpagwa — A. Donrmi



OxpaHHbIN cUurHanusartop
Ha OCHOBe MOOunbHOro tenedoHa

B. NYTrHH, r. Qepbent, Qarecran

Hpes ncnonssosatma GSM xanana cBsa3u B OXpaHHOH CHUrHanu3a-
ymm He HoBa. CywjecTByer HemMasio BeCbMa COBEPLUEHHbIX NPOMBbILL -

JIEHHBIX CTOPOXEBbIX CHUCTEeM 3ap

y6exHOro nponsBohCcTea, HO OHM

AOpOrv U no3ToMy He[OCTYNHbI MaccoBomy nortpeburento. 3aecs,
OYEeBUAHO, U KPOeTCa npuYnHa HeocnabesaioLjero MHTepeca pagno-
mobureneii Kk oTmeYyeHHOH npobneme.

OM MONBITKW HAMTK B NOMYASPHON uTe-

parype ONMCcaHWe OXPaHHbIX YCTPOA-

cT1B Ha Baze MobuneHoro TenedoHa, NpPUroa-

HbIX N5 NOBTOPEHWUs panuonobuTensmu, B

M ManoorbITHEIMKM, Hagexa He
onpasaanu.

WMa3gecTHbiE cUrHanMaaTopbl (Hanpumep,
[1]) nonHOGYHKUMOHANBHLI, HO CNOXHbLI B
NoBTOPEHUKM BBMAOY MCNONL3OBaHWA Mano-
pacnpocTpaHeHHOW anemeHTHoi 6asbl u
MUKPOKCHTRONNEPOB, HYXOatoWmxca B
nporpammupoeaHni. Heynobctea cBa3aHb
TaKXe W C TEM, YTO B KAYECTBE NepenaTyum-
KOB ropatcs MobunsHble TENedOoHb! TONBKO
onpeneneHHbIX Mopenen n Tpebyetcs MHO-
XECTBO NOAKNIOYEHWI K annapary.

PaspaboTtaHHoe MHOW YCTPOWCTBO oA,
cuny M3roToBuTe pagvoniobutenio cpen-
Heit ksanudUKaLmK, Taxk Kak OHO He conep-
*UT AedUUUTHBIX AeTanei, HECNOXHO B
HanaxuBaHuy, He TpebyeTt nporpaMmMupo-

BaHMA W MoxeT paboratb COBMECTHO C
mobbim  MOBUNLHEIM - TEenedoHOM  Npu
MUHUMYME MOAKNIOHEHWI K Hemy. Kpome
TOro, HeobxoauMoe BHUMAaHWE YAENEeHO
PE3EepPBHOMY ANEKTPOMUTAHWIO, YTO OYEHbL
BaXHO, B 0COBEHHOCTH NpW 3Kcnnyaraumm
CUCTEMBI B CENbCKO MecTHocTu. Cur-
HANU3aTop NPUroaeH LN OxpaHbl Kak
rNoMeLLeHns, Tak u asTomobuns.

PabBora ycrpoiicteBa ocobeHHoCcTel He
umeer. MNocne cpabatbiBaHns OXpPaHHOro
Aativka (KOHEeYHOro BBIKNIOYaTeNs unu
repkoHa) mobunbHblit TenedoH uMKInye-
CKW [O3BEHUBAETCH MO YCTAHOBNEHHOMY B
HEM HoMepy. [lns 3TOro ycTpocTBO 3ambl-
KAET KOHTaKThl kHOTMKK "Bhi3os”™ TenedoHa
C MOMOLLBIO 3NEKTPOHHOTO pene.

MNpuHUMNUaneHas cxema CUrHanu3aro-
pa naobpaxeHa Ha puc. 1. YcTpoincTso co-
CTOMT U3 TPEX QYHKLMOHANBHEIX HacTen —
6noka nuraHua c 3apsagHeiM yanom (DAT,

DA2, DA3, VT1, VT2), noruseckoro 6nokac |

3aMblkatenem kHornku "Beizos” TenedoHa
(DD1, DD2, VT4) n 6noka aktueaumm
(DD3, DD4, VTS5, VT6).

3apaaHblil y3en, BulNONHEHHbIA Ha CTa-

6unmnsarope DA1 [2], obecneunsaeT noa-
LEepXaHue repMeTUyHoON KMCNOTHO-CBUH-
uoBoit Gartapew akkymynatopos GBI

HanpsxeHnem 6 B u emkocTbio 4 A4 B

3apsxeHHoM cocToaHuu. lNocne nopauu

OT BHEWHEro CeTeeoro MCTO4HWKE nuTa- |

HWUA HanpsxeHus 12 B (Takoe 3HadveHne
BbIGpaHO ANs BO3MOXHOCTH MCMONb30Ba-

HWS YCTPOWCTBA M B aBTOMOBMNBHOM |

BapuanTte 6ea BHeCceHWs M3MeHeHWiA; aAnA
cTauMoOHapHOro BapuaHTta

cooTBeTCTBYIOWEM BeiBope pene K1 u
rnepecyeTe HOMWHanoe pesuctopos R1—
R3) cpabaruiBaeTr pene K1 1 kOHTakTamm
K1.1 nogkmoyaet Barapeo Kk sapanHoMy
ycTpoicTey. Yepes peauctopsl R11 u R12
HauuMHaeT NPOTEKAaTb 3apAnHLIA TOK.

Ecnu oH npesbicuT 3HaueHue 0,1 C
(0,4 A pna ykasaHHoit Garapew; C —
emMkocTe Batapen B amnep-vyacax), Hanpsa-
xeHue Ha peauctope R nocturter 0,6 B.

MpuoTkpeiBWMicA TpaHaucTtop VT2 3a-

WwyHTMpPYeT peaunctopel R6 u R7, uto npu-
BEAET K YMEHbLUEHMWIO HaNMpsXeHus Ha
BbIXOAE 3aPSAHOTO y3na M orpaHuyeHuio
3apAaHoro Toka Ha Tpebyemom ypoBHe.
OnHOBPEMEHHO NafeHWe HanpPsKeHns Ha
peauctopax R11 »w R12 oTtkpoer TpaHau-
ctop VT1 u ekniountca ceetoguopn HL2,
CBMOETENLCTBYIOWMIA O TOM, YTO MAET
3apanka barapeu.
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Mo mepe 3apagkn HanpaxeHwe Ha
Bartapee yBENUYMBAETCSH, U NPW CHIDKEHWUK
3apsgHoro Toka no 0,02 C (80 mA) Tpax-
anctop VT1 3akpbiBaeTcs v CBETOAWOA
racHer, 4TO CBMAETENeCTBYET 00 OKOHYa-
HUM 3apsaku. B takom coctosHum Gata-
pesa MoxeT BbiTb NOAKNIOYEHA K YCTPOR-
CTBY HEOrPaHW4EHHO A0Nro.

Ceetoguog HL1 wHanuupyeT nogkmo-
4YEeHWE YCTPOWCTBA K MCTOYHUKY MUTaHKA.
Konraktel K1.1 1 K1.2 pene K1 nepexnio-
4al0T YCTPOWCTBO HA MUTAHWE OT aKKyMYy-
natopHoit 6Gartapeu. Csetoauwon HL3
uHOMUMpYyeT cocTtosiHne “PesepBHoe
anekTponuTanue”. OH BKn4aeTcs npwu
nponagaHun CETEeBOro HanpsXeHus U
MNOAKIIOHEHUI K YCTPOWCTBY akkyMynaTop-
HoM Batapen.

Crabunuaatop DA2 npreoauT BXOAHOE
Hanpsxenue 12 B k 3Ha4eHWIO Hanpsxe-
HUS akkyMynaTopHoit 6atapen 6 B n obec-
reyMBaeT NUTaHWe aNeKTPOHHLIX Bnokos
YCTPOWCTBA MPU Hanuynn HanpsxeHus B

. cemn. Crabunusarop DA3 nutaet Hanps-

weHnem 3,6 B mobuncHuiii Tenedor—
nepenarivk.

Norvyeckuia 6nok ynpaeneHus 3ambl-
KaHwem KHonku "Beizos” TenedoHa obec-
neynsaeT HeOBXOAUMYIO BbIOEPXKY Bpe-

. MEHK ANA BbiX04a XO3AKHa V3 NOMEeLLEeHNA

rpu MOCTAHOBKE Ha OXpady, nocnenosa-
TenbHOE AByKpaTHoe cpabartsiBaHre anex-
TPOHHOrO 3aMblkaTensi (Nepeoe 3ambika-
HWE KHOMKK Bbi3bIBAET HOMEP M3 NamATH
TenedoHa, BTOpoe — ero Habop) 1 Lkun-
yeckuit Habop HoMepa B Cry4Yae 3aHATO-
ctv TenedoHa—NpreMHUKa.

CpafaTbiBaeT CUrHanusaTop npu pas-
MBIKAHWKM KOHTakTOB repkoHa SF1 (asep-
HOW patyuk). PasmbikaHwe NpoOMCXoOAnT
Npy OTKPLIBAHUW ABEPW.

B MOMEHT Mnogayv 4epes3 KOHTaKTbi
pene K3.1 nuranus Ha noruyeckuii Gnok
HaumHaet zapsxarscs kouwpeHcatop C7
yepea peauctop R19. Ha ato yxoaut npu-
mepHo 20 c. B TeueHue ykasaHHoOro Bpe-
meHn RS-tpurrep Ha anemexTax DD1.3,
DD1.4 ynepxuvBaeTca B HyNeBOM COCTOSA-
HuM (Ha Bbixoge anementa DD1.3 Huakuil
YPOBEHb) U HE pearvpyer Ha M3meHeHue
YDOBHS Ha HVXHEM MO CXeMe BXOAe ane-
meHTa DD1.4, 7. e. Ha cocTOsIHWE ABEPHO-
ro patuuka SF1. [lo ucreqeHns atoro Bpe-
MEHM HEOBXOANMO NOKUHYTE NOMELLEHKE.

Buixo[HON yPOBEHL TPUITEPAa MHBEPTH-
pyeT TpaHauctop VT3, u Ha HWXHUA Mo
cxeme Bxog anementa DD1.1 v Ha Bxoa R
cyetunka DD2 noctynaeT BLICOKWIA ypo-
geHb. OH ypepxueaet cuetymk DDZ2 B
HYNEBOM COCTOSHUM W BNOKMPYET reHepa-

Top Ha anemenTax DD1.1 1 DD1.2. Ha Bcex
Beixonax cuetymka DD2 Gyner HU3KWMIA
ypoBeHb, TpaHsucTtop VT4 3akpuit, pene
K2 ofectoueHo 1 ero koHTakTel K2.1 paso-
MKHYTbl. 3TO COCTOSHME CurHanuaaropa
COOTBETCTBYET AEXYPHOMY PEXIMY.

Ecnu npu HaxoxaeHuW ycTpoWCcTea B
OEXYPHOM PEXUME KTO-TO OTKPbIN ABEPb
W KOHTakThl Aatuvka SF1 pasoMkHynuceb,
yepea peauctop R18 Ha HKXHKMIA MO Cxeme
Bxof, anemeHTa DD1.4 nocTynuT BLICOKMIA
ypoeeHs. Tpurrep DD1.3, DD1.4 nepe-
KMIOYUTCA B EAWHWYHOE COCTOsHWE,
HanpsXeHWe Ha KONNeKTope TPaH3ucTopa
VT3 YMEHbLUMTCA MOYTHM 00  Hyns.
BNio4YMTCR reHepaTtop Ha 3nemeHTax
DD1.1, DD1.2, u cyetumnk DD2 HauHeT noa-
CYET WUMNYNLCOR, MNOCTYNAKOLWMX HA Eero
exopn C.

Mepwon, NOBTOPEHUS MMMYNLCOB — 7 C.
Mo oxoHYaHWM NEPBOro U TPETLEND UMIMTYNb-
coB MynsTuBMBpaTopa Ha Beixopax 1 u 3
CYETYMKA COOTBETCTBEHHO MOOYEPEenHo
NOABNSAETCH BLICOKWIA YPOBEHB, YTO NPUBO-
OMT K OBYKPaTHOMY OTKPLIBAHWIO TPaH3wu-
cropa VT4 u cpabartsiganmio pene K2, koto-
poe koHTakTamu K2.1 peaxkasl ¢ UHTEpBa-
nom B8 14 ¢ 3aMbIKGeT KOHTaKTbl KHOMKW
"Beizos” mobunsHoro Tenedona. Mocne
YETBEPTOro MMNyneca Ha exone C cyeTumnka



nvonsl VD4, VD5 3akpbiBaIoTCH, HTO NMPWBO-
[T K 3aKpbIBAHNIO W TpaHaucTopa VT4.

Mo cnagy oAnHHAAUATOro U TpUHaaua-
Toro umnynscoe Ha exone C cuetumka
MPoOMCXOOMT TMOBTOPHOE [BYKparHoe
3aMblkaHWe KOHTAKTOB KHOMKM "Beizos”
TenegoHa, U TakMe 3aMbIKaHMA KHOMKK
MPOMCXOAAT LMKINHECKM YEepes Kaxable
[ECATE WMMNYNLCOB MyneTUBMOpaTopa.
Ceetoauon HL4 wHouuupyeT “Haxartue”
Ha kHonky "Beizos” TenedoHa. Ceetoaron
HeobBxoomMMm Ha 3Ttane HanaxusaHus
YCTPOICTBA, MOCNE 4Yero ero MOXHO
UCKIIIOYUTD.

Bnok aktveauuun [3] npegHasHayen ans
ynpaenexua pene K3 ¢ NoMoLLbIO repkoHa
SF2. BO3OeiCTBYIOT HA FEPKOH MarHuT-
HeiM BGpenokoM. 3T1oT Gnok ynpasnsiet
norvyeckm 610KOM NPy NOCTaHOBKE CUr-
HanMaaTopa Ha 0xpaHy U CHATUK C OXPaHbl
nyTemM BKAIOYEHUS WU  BLIKNOYEHWUA
HanpsxeHus nuTadua noruyeckoro 6noka
koHTakTamm K3.1.

BNoK aKTMBaLMKM COCTOUT M3 OAHOBUG-
paropa, cobpaxHoro Ha Tpurrepe DD3.1,
Tpurrepa DD3.2, Tpanancropa VTS u pene
K3. Nocne nogasu NUTaHUA Ha YCTPOWUCTBO
pene K3 obecroueHo, koHTakTel K3.1 paso-
MKHYTBL. [py KpaTkoBpeMeHHOM 3amMbika-
HuKM repkoHa SF2 3anyckaeTtcs OaHOBWUG-
paTtop, KOTOpLIit BuipabartkiBaeT NonoXu-
TEeNbHLIA UMNYNBC NPOLACKUTENBHOCTHIO
okono 0,5 c. Ha seixoge Tpurrepa DD3.2
NPV 3TOM MOABNSETCH BBHICOKMIA YPOBEHD,
TpaHaucTop VTS otkpeiBaetcs. Pene K3
cpabaTuiBaeT U CBOMMK KoHTakTamm K3.1
nopaer NMTaHne Ha Noru4eckuit yaen.

Mpu cneayiouiemM KpaTkOBPeMEeHHOM
3amblkaHun repkoHa SF2 opxoBubpatop
cHOBAa BbipabaTbiBaeT OAMHOYHBIN Nonyce-
KYHAHBI UMNYNEC, KOTOPLIA MPUBOAWT K
ToMy, 4TO Tpurrep DD3.2 nameHseT ceoe
COCTOAHWE C €AWMHWYHOrO Ha HYNeBoe,
TpanaucTop VTS 3akpoiBaetcs, pene K3
OTNycKaeT akopb M koHTakTel K3.1 oTknio-
yaT NuTaHue noruyeckoro Gnoka. Takum
obpas3om, Kaxa0e 3aMblKkaHWe KOHTaxKToB
repkoHa SF2 M3MeHReT CocTosHue pene
K3, xoHTakTel K3.1 xoTOpOro “nu BKIIO-
YaloT, WK OTKMKYAKT NMUTaHWe noruye-
ckoro 6noka.

WCTO4HMK NpPEepPLIBUCTOrO CcurHana,
cobpanHeit Ha mukpocxeme DD4, cnyxur
L9 3BYKOBOrO OMOBELUEHUA O CMEHE
PEXMMOB aKTUBaLMA—AeakTUBaLuus, T. €.
Kaxaplit pas, KpaTtkOBPEMEHHO MoQHOCA
6penok kK repkoHy SF2, x03auH CNbIWKT
NPEPLIBUCTBIA  CUrHan ANUTENBHOCTBIO
0,5 ¢. UICTOYHWK COCTOMT M3 ABYX reHepa-
TOPOB, OAMH M3 KOTOPbIX — Ha 3NeMeHTax
DD4.3 v DD4.4 — dopmupyeT Ha BbIXoae
MMIMYTBCBl C 4aCTOTOM NOBTOPEHWA OKONO
2y, asTopoit — DD4.1, DD4.2 — umnynb-
cbl 3anonHenus wactotoi okono 1 klu.
MCTOYHUK 3BYKOBOMO CHMrHana 3arnyckaeTcs
BbICOKMM YPOBHEM C BbIxopa Tpwurrepa
DD3.1. Ceetogmon HLS5 pononHutensHo
curHanuampyet o6 akTvBaumm 6noka.

Mopsanok NoNbL30BaHMA CUMrHanuaaTo-
pOM HecnoxeH. Bbixoas u3 rMoMeLeHus,
HYXHO Ha KOPOTKOE BpemMs NMOAHECTH Mar-
HWTHBIA Bpenok k repkoHy SF2. 3sykosoin
curHan u BknioyeHwe ceetoauona HLS
CBUAETENBCTBYIOT O Hayane rnpouecca
NOCTAHOBKWM CUCTEMEI Ha OxpaHy. MoknHy Te
NMOMELLEHWVE M 3aKPLITL ABepb Heobxoau-
MO He ro3xe, 4em yepes 20 c, B TeueHue
3TOro BPEMEHW CUrHANM3aTop He pearupy-
€T Ha OTKPbIBaHWEe—3aKpklBaHWE ABEPU.

Mpw OTKPBIBaHWK ABEPH B NMOMELLEHWE,
HaXopAWEecs Ha oOxpaHe, NPUMEpPHOo
yepe3 25 ¢ (3T0 BPEMA 3aBUCHT Kak OT
4acToOThl MMMYNLCOB reHepatopa DD1.1,
DD1.2, Tak ¥ OT CKOPOCTKW A03BOHA, onpe-
nensemoi camoit cetblo GSM) HauuHaeT-
€A coefiMHeHUe Mo HOMEpY, YCTaHOBNEH-
HOMY H2 moBunbHOM TenedoHe—nepe-
patyuke. HerpepeisHulit A03BOH oo abo-
HeHTa pamTes npumepHo 45...50 ¢, B a1o
BPEMAl  3BOHUT TenedoH—NPUEeMHHUK,
3atem yepe3 naysy OAMTENbHOCTBIO
50...60 ¢ npoucxoamT NOBTOPHBIA COPOKa-
NATUCEKYHOHbIA N03BOH W Aanee Bce
NOBTOPSETCH LIMKIMYECKH.

Nocne nonysexus no TenedoHy—npu-
€MHUKY OMNOBEeLeHUA O BTOPXEHUW B
rNoMEeLLIEHWE, BO3MOXHO MPOCHyLLUBaHMe
OXpaHAEMOro MoMeLleHns B Te4YeHue
45...50 c, ecnn HaxaTbe Ha KHOMKY
"BuizoB".

Korpa peepb OxpaHaemoro nomeile-
HWA OTKPLIBAET XO3AKH, OH AO/MKEH B TEYE-
Hue npumepHo 20 c (3To 3aBuCUT OT
yacToTel MMMYNBECOB reHepartopa DD1.1,
DD1.2) Ha xopoTkoe Bpemsa NoAHECTH
MarnuTHelin Bpenok k repkoHy SF2. Mpu

3TOM NPO3BYYUT KOPOTKUIA 3BYKOBOW CUr=
Han v noracHeT ceetoauop, HL5; curHana
Tpesoru rno Tenedony He Gyaer.

B curHanM3atope npuMeHeHbl pene
P3C22 (K1), nacnopt P®4.500.129 (1nnm
rMo HOBOW kKnaccubuKaumu UcnonHeHue
P®4.523.023-01 wwm Pd4.523.023-11),
P3C49 (K2, K3), nacriopt PC4.569.026
win PC4.569.032 (no Hoeo# knaccuduka-
umm ucnonvenne PC4.569.421-02 wnu
PC4.569.421-08). MoxHO npuUMEHUTE U
[pyrve pene ¢ COOTBETCTBYIOLMM YHCIIOM
kOHTakTHeIX rpynn — K1 Ha paboyee Hanps-
weHue 12 B; K2, K3 — Ha 4...6 B. [inoab
VD1, VD2 3ameHvMbi NoBbIMK, BbiaepXu-
BaOLWMMK TOK, BABoe Gonblue 3apaaHoro
(paeHoro 400 mA).

YkasaHHble Ha CXeMe TPaH3ucTopsl
DOMYCTUMO 3aMeHUTL NIobbiMK M3 cepuid
KT315 (VT1, VT3, VT6), KT3102 (VT2),
KT815 (VT4, VT5). TenedoHHbIi kancions
HA1 — or TenedoHa, UCnonL3yeMoro B
YCTPOICTRE KaK nepeaatymk. Ero Heobxo-
AWMMO aKKypaTHO JEMOHTMPOBaTb M3 KOp-
nyca tenedona. Crabunuzatopu DAT,
DA2, DA3 pa3mellieHbl HA TPeX LUTHIPEBbIX
TennooTBOAAX pasmepamm 45x20 MM.

Bce petan, 3a MCKNIOYEHWEM ABEPHO-
ro pativka, repkoHa 6Gnoka axkrtusauum,
Batapen akkymynsTopos, TenedOHHOro
Karnciona ¥ CBETOANOAOB, CMOHTUPOBaHGI
Ha ne4aTtHoil nnate M3 QoNbrupoBaHHOro
C OHON CTOPOHB! CTEKNOTEKCTONUTA TON-
wmHoit 1,5 MM. HepTex nnatel Noka3ad Ha
puc. 2. CobpanHyio nnaTy pasmewaioT 8
nnactmaccoesoit kopobke MNoAXOAALMX
paamepoe. Ha aTane npoBepkn 1 Hanaxm-
BaHWA CUrHaNUM3aTopa ceeToaroab nylle
YCTAHOBUTL Ha NNaTy.

BoiBoabl KOHTakTHBIX rpynn pene K1 npu
€ro MOHTaXE NPOMYCKAIOT B NPAMOYronsHOe
OKHO, MpopezaHHoe B nnate. Mx coeamHaioT
C LIEMNsamMKU CHUrHanM3aTopa oTpPeskamu u3o-
MMPOBAHHOrO MPOBOAA, NPUNansaeMsiMn co

CTOPOHB! MEYaTHLIX MPOBOOHWKOB MNarhl.
Lns 3T10ro NPenycMOTPEHb! KOHTaKTHbIE
nnoLaaxn HeobXxoauMbIX Pasmepos.

TenedoH—nepenaTinK COEAUHAIOT C
re4yarHon nnatol ABymMs napamu NpoBo-
poe. OpgHy napy NpunavealT Henocpen-
CTBEHHO K NeYyaTHbIM NPOBOAHUKaM NNaTsbl
Tenedora, UOYWMM K KOHTAKTam KHOMKK
"Bbi30B", BTOPYIO — K MNe4YaTHbiM NPoBOA-
HUKaM Uenu nutanmwa TenecdonHa. MHorpa
6GuiBaeT ynoGHee BBIHECTM HapyXxy W3
TenedoHa U MUKpodoH, KOTopein Bypet
MCNONL30BaH ANa NPOCNYWMBAHWA NoMe-
weHun. Mogkmouats MUkpodoH cneayer
3KpaHWPOBaHHBIM MPOBOAOM.

Mocne npoBepkm MoHTaXa cobpaHHoro
curHanusaropa npu OTKIIOYEHHOW akky-
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mynaTopHoit Gartapee GB1 Ha Hero
nopaloT nvTaHue v, noabupas pesncTop
R6, ycTaHaeNMBAIOT Ha BBIXOAE 3apAaHOTO
ycTpoicTea Hanpsxexwe 6,75 B. 3arem
BmecTo Gartapen BpPEMEHHO BKNIOHAIOT
peauctop conpoTtueneHvem 10 Om mou-
HOCTBIO 2 BT ¥ M3MEPRIOT NPOTEKAIOLLMIA
yepea Hero Tok. OH HE AONXEH npesbi-
wate 0,4..0,45A. Tenepe 6arapeio
MOXHO NOAKNO4YNTE K BNOKY NUTaHUA.

Wamepsior HanpskeHue 6 u 3,6 B Ha
Beixoae crabunusatopoe DA2 u DA3 coo-
TBETCTBEHHO W, ecnn Heobxoaumo, nop-
6upator peauctopel R15 u R17 gna kop-
PEKTUPOBKW STUX 3HAYEHWIA.

Ona nposepkut paboTocnocobHocTH
CUrHANKM3ATOPa B LENOM BKIIOHAIOT Tene-
¢oH—nepenaTtivk, HabupaT HOMEp Tene-
thoHa, o koTopomy HAAo ByAeT A03BOHUTL-
CA, W 3anyckalT ycTtpoicteo. B cnydae,
KOra HexenarensHo, 4Tobbl CUrHanu3arop
MPUBNEKan BHUMaHuWe, CBeToaMoakl Nnocne
HaNaXMBaHUA MOXHO OEMOHTUPOBATb.
lepkon SF2 pacnonaraiot nubo B kopobke,
n1B0 BHE e€ B CKPLITHOM MecTe. [epkoH SF1
KPensT kak o6biMHO — Ha KOCAKE ABePHOro
npoema, a8 MarHUT — Ha ABepu.

Mpu ycTaHoBKe CUrHanM3aTopa B aBTo-
mobune BMECTO repkoHa 1 peauctopa R18
MCNoNL3YIOT ABEPHON BeIKNKOYaTens. Ecnn
Ha MallHe YCTaHOBNEHA OXPaHHasA CUrHa-
nmM3aums, ee MOXHO COBMECTUTE C OMNUCHI-
BaeMbIM yCcTpoiicTeoM. Haao Tonbko noa-
BECTHU HanpsXeHWe BHICOKOro YPOBHS,
rnosBnsAoLLEecs Npu ee cpabaTuiBaHuM, K
HUXHEMY MO CXemMe BXOoAy 3nemeHTa
DD1.4 noruyeckoro 61oka ONnMCLIBEEMOro
curHanusaropa.

Muranue 12 B nopatot Ha curHanm3arop
4yepes pasbeM, pacrionoxeHHsl Ha Goko-
BOW CTeHKe kopobku. B aBTopckom BapuaH-
TE OXpaHHO cucTeMbl K GA30BOMY CUrHa-
nusartopy nobaeneHsl oga yana — AaTyivK
OBWXEHUS K peyeroit moayns [4] (Ha cxeme
He nokazsaxbl). Lndposoit Bbixon, AaTynka
ABWXEHWA COBOMHEH C HWKHWM N0 CXeme
exonom anemeHta DD1.4 curHanusatopa
(npu atom oTniosatoT repkoH SF1 n pesu-
crop R18). MNpy BO3HMKHOBEHMM OBWXEHWA
B 30HE feilcTBMA natuvka Ha Bxope RS-
TpUrrepa rosBNAETCH BbICOKUIA YPOBEHD,
4YTO NPUBOAMT K 3anycky reHeparopa
DD1.1, DD1.2 u cyetumka DD2. PeveBoin
MOAyNk NpeaHasHa4YeH AN\ NPOU3HECEeHUA
¢pasbl "Cuctema aktmeMpoBaHa, noxa-
NYWCTA, MOKWHBTE NoMeLLeHne” (Mpu noa-
Hecenun Bpenoka k repkony SF2 nns yora-
HOBKM PEXMMa OXpaHbt).

Ha ¢oto puc. 3 nokasaH OXpaHHbIN
curHanuaaTtop B cbope ¢ AaTiMkoM ABU-
XEHUA W peyeBbiM MOAYNEM, CMOHTMPO-
BaHHbIM B KOpPNyce TPaHCNALWOHHOIO
rPOMKOrOBOPUTENS.
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ABa nHaukKatopa BJIaXHOCTHU

H. SABEJINH, r. MockBa

MpeanarawoTca ABa yCcTPOHCTBA, NO3BONAOLIME AWCTAHLWOHHO
onpegensTe HanuYMue Bogbl B MECTe YCTaHOBKW AaTYUKOB, CUIHaIN3MN-
poBates 06 3TOM M ynpaBnsTe UCMONTHUTENbHBIMUY MEXaHU3MaMH, HanpH-
Mep, Hacocamu. B oQHOM M3 HUX NPEARYCMOTPEH aBTOMaTUYeCKMid
KOHTPOb UCNIPaBHOCTH IMHUKM, COeqUMHSAIoLLel Nnpubop ¢ AaTYNKOM.

XEema rnepsoro eapuaHTa BnarovHovka-

Topa npeacTaenexa Ha puc. 1. B ocHo-
By ero paboTel noncxexHa 3aBUcUMOCTb OT
BRaXHOCTH HarNpsXeHWs Ha BbIXOOe aenu-
Tens, obpazoBaHHoro peswvctopoM R8 u
peauctopoMm-gativkom RS. MNocnepHwin
YCTEHOBNEH B MECTE KOHTPONA, ero Toko-
MPOBOAALLIAA MNOBEPXHOCTL OYMLLEHA OT
Kpacku, rnosrtoMy C nosbilLEHMEM BNaXHO-
CTW CONPOTUBNEHWE 3TOr0 pesucropa
3aMETHO yMeHblwaeTcs. B peaynerate
HarnpsxKeHue Ha BbIXOOEe OenuTens yMeHb-
waercs ¢ 6 B npu cyxom paruvke no
2...2,5B npu enaxxom. Mpn 3amblkaHum

C KOTOPBIMW CpPaBHWBAETCA 3HaYeHWue
HanpskeHWs, NOCTYNaIOLWEro ¢ aenurens
RBR5. Ceetopuonkl HL1—HL3 (kpacHoro
UBeTa CBE4YEHWMA) CUrHanu3npyilT o
CUTyaumAx, Ha KOTOpble onepaTop
nonxeH obpatmte BHMMaHwe. HL1 Byper
BKIIOHEH MPWU MNOBBLILEHWWM BNAXHOCTHW,
HL2 — npwu obpbiee nuHuk, HL3 — npwn
3aMblkaHUK Mexay ee nposopgamu. Ecnu
BCE B NOPsAAKE — BKIIOYEH 3ENEHbIN cBe-
Toanon HL4.

Ha Bbixoge anemMeHTa "Mokniovarowee
WTK" DD1.2 npwm 3ambikaHum unm o6pLiee
NHUW BypeT YCTaHOBNEH BBICOKMIA NOru-
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MOYLLMX K OaT4YMKY NPOBOAOBE 3TO Hanpsxe-
HUE CTaHeT HyNEeBbIM, a npu oBpbiBe — pas-
HBIM HaMNPsXeHWo nuTanus (12 B).

AHanuz COCTORHMS OaTHMKa BNAXHO-
CTV M VayUWEen K HeMy COeAMHUTENLHON
NHUK NpounaeopaT Tpu OY MUKpOCXeMBbI
DA1. Pe3ncTUBHBIE AENWUTENKN HaNpPaXe-
s R1R2, R3R4, RER7 3apaioT obpasuo-
Bbie 3Ha4YeHWA HanpsxeHus Ha Bxonax OY,

YECKWIA YPOBEHb, 4TO NPUBELET K OTKPbI-
BaHWIO Tpanauctopa VT2 u cpabareiea-
Hmo pene K2, nopawowero curHan
“Aeapus”. Ha eoixope anemedrta DD1.1
Tako xe yposeHs OyAeT YCTAHOBNEH NPU
Hanvuun BnarM y aarqvka. TpaHaucTop
VT1 v pene K1 chopmupylot curHan
"3aronnenue”. KoHTtaktel pene Ki.1 u
K2.1 moryT BbiTb BKIKOYEHBI B CUCTEMY
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OMcrneTyepckoil  curHanusauum  nubo
WUCMNoNb30BaHbl OIS HENoCpeacTBeHHOro
yNpasneHns HacoCamn OTKauku U Apyri-
MW UCMONHUTENBHBIMK YCTPONCTBaMM.

Oba pene — P3C60 wcnonHeHus
PC4.569.435-02. MNurait npubop ot
noBoro MCTOYHWMKA NOCTOAHHOID Hanpa-
xenns 12 B, paccyuMTaHHOro Ha TOK
Harpysku He MeHee 100 MA.

Ha puc. 2 nzoBpaxeHa cxema ycTpoit-
cTBa, NO3BONSAIOWEr0 KOHTPONMPOBATH
Hanuyre Boabl MeXay NByMA ypOBHAMN —
BEPXHWUM W HKHUM, Hanpumep, B Gake, B
BHacceitHe wnu B OpPYrom pesepeyape.
O6pasuoBoe Hanpsxenue (oxono 3,2 B) ¢
pesuctusHoro aenutens R6R7 noctynaert
Ha HEeuHBEepPTWpYIoLWKUA Bxoa (BbiB. 3)
BepxHero o cxeme OY mukpocxemsl DA1
1 Ha MHBEepPTMpYIOLLKWiA BxoA, (BbiB. 6) ee
HwxrHero OY. K exonam atux OY npotuso-
MONOXHOM MONAPHOCTH NOMAKIIOHEHB! CO-
OTBETCTBEHHO PE3UCTUBHBIE AENUTENN
HanpskeHus R1R2 n R3R4, a Takke nar-
YMKM BEPXHErD W HIDKHEro AONYCTUMbIX
ypoBHe# BOabl B pe3epsyape. Hanps-
weHue Ha BoiB. 2 1 5 DA1 B oTCyTCTBME
BOABI, KOraa COMPOTMBNEHWE NATYWKOB
oyeHb Benuko, 6nuako k 6 B.

Ecnu BO@A B pe3epeyape euje He
[OCTUINa BEPXHEro AaTYMKa, HO NOKPLINg
HWXHWIA, COMPOTUBNEHWME NOCNEAHEro
pe3ko ymeHbliaeTcs. HanpaxeHue Ha
BbIB. 2 (MHBEPTHMPYIOLWEM BXO4Ee Nepsoro
QV) mukpocxembl DAT npu 3TOM BbilLe
06pasLUoBoro, NOAGHHOO Ha €ro HeuH-
BepTupytowuin Bxog (ebiB. 3 DA1) 1 ypo-
BeHb Ha Bbixoae atoro OY (ewiB. 1 DAT)
Hu3KkuWir. NocKkoNbKy CONPOTMBREHWE OaT-
YMKa HWXHETO YPOBHA, MOMPYXEHHOro B
BOLY, Mano, HarpsxeHue Ha HeMHBEPTU-
pyowiem exoae sroporo OY (swis. 5 DA1)
MeHble oBpasuoBoro Ha ee WHBepTH-
pyiowenm exogne (ewms. 6 DA1), noatomy
YPOBEHb Ha Bbixoae W atoro OY (ewbie. 7
DA1) Toxe Huskuir. Tpauauctop VT2
3akpbiT, o6MmoTka pene K2 obectoueHa.
06 3Toi CUTyauUMK CUrHanuavpyeT 3ene-
Hblit ceeTonuog HL1 "Hopma”.

Mpw ypoBHE BOML! BbILLE BEPXHErO MIK
HUXE HIKHErD M3MEHRIOTCA COCTOAHWSA
COOTBETCTBYIOLMX gaTumnkos, OY, TpaHau-
cTopos u pene. CpaboTaslee pene nop-
KNIOYaeT CBOMMM KOHTaKTamu napannens-
HOo ceeToguony HL1 oauH M3 KpacHbIX
ceeroamonoB HL2 "Muoro™ wnu HL3
"Mano”. Tak kak npAMoe nageHne Hanps-

XEeHWA Ha CBETOAMOAE KPacHOro useta
CBEYEHWUA MEHbLUE, YeM Ha aHanorMyHOM
npuBope 3eneHoro LUBeTa, npu ux napan-
NenLHOM COEOVHEHMM NEPBLIA 3aXuraeT-
CA, @ BTOPO#A racHer.

BropuiMu rpyrnnamyt KOHTakToB Perne
BKNIOYAIOT HeobxooMmele yCTpoWcTBa
(HanpyvmMep, HAcoc ¥ T. A.) WM nogalT
cUrHansl ONeparopy, Haxoosilemycs B
APYroMm NoMeLLeHnn.

MeuarHas nnara npubopa naobpaxeHa
Ha puc. 3. Ee pa3mepbl paccyuTaHbl Ha
YCTAHOBKY B YHWOULMPOBaHHBIM KOPNyC
E12 cepuv STANDART npounssoactea BTR
Electronic Systems. [1ByxnpoBOAHbie
AMHAM K AETYMKEM NMPOKNaabIsaoT Tene-
doHHbiM npoeBopom TPM-0,5. Cober-
BEHHO AaTYMKaMM CNyXaT POBHO Cpe3aH-
Hble HEM30NMPOBAHHLIE KOHLLI NPOBOAOB.

WCTOYHMK NUTaHUA — CETeBoil anar-
tep Ha 14...20 B. NpenycMoTpeH napame-

Tpudeckuit cTabunnaatop HanpsxeHus |

nutaHus mukpocxemsl DA1 Ha ctabunu-
TpoHe VD1. Pene K1, K2 (P3CE0) cnepyet
BiIBMPaTL B UCNONHEHWUW, COOTBETCTBYIO-
LWEM HaNpsXEeHWIo nuTaHua. Hanpumep,
npu HanpsxeHuu 14..16 B nopgoiayT
pene ucrnonueuns PC4.569.435-02 (co-
npotuenerdue obmotkn — 270 Om), npu
16...20 B — PC4.569.435-01 (800 Om), a
npw euwe Gonbwem — PC4.569.435-00
(1700 Om).

Mmelowascs annaparHas ua3bbiTou-
HOCTb (Mukpocxema LM324N copepxut
yetbipe OY) nozsonser cobpate Ha Hei
[Ba UaeHTUYHBIX npubopa, "yaeous” onu-
CaHHYIO CXemy, U CneiuTb 38 COCTOAHMEM
YeTLIpex AaTYMKOB.

Peaaktop — A. Jonrwit, rpachuxa — A, Jonmrui

MOAY/IbHAA PEKJTAMA

Be3anuueH3UOHHbIE pPaaWMoCTaM-
umm auanasoxa 433 MHz:
LIMPOKWiA BRIBOP, pasymMHbie LieHb.
Bonbluoit BeiGOp hyHKUMIA 1 gon.
aKceccyapos.
CwmotpuTe 3aecs: http://www.dessy.ru
107113, r. Mockea, a/a 10.
Ten. (495) 304-72-31.

L

COBEPMTE CBOMMM PYKAMM!

Bonee 200 MONYNAPHBIX HABO-
POB HA JTIOBYIO TEMATUKY:

pafMoOYacTOTHEIE MOAYNW, Lndpo-
BaA M aHaNorosas 3BYKOTEXHWKA, Lnd-
pOBbLIE W GHANOroBLIE TIOHEPbI, BbITO-
Bas ANEKTPOHMKA.

A Takke: paguocTaHuun, CUCTEMBI
suaeonabnioneHa 1 GesonacHocTy,
uaMmepuTensHele Npubopsl, MHCTPY-
MEeHT, koMmrinekTyiowme (6onee 5000).

Lna 3akaza karanora — 4YUCTbIA
KOHBEpPT C 06paTHLIM 8APecoM.

115201, Mockea, a/a 4 "HOBASA
TEXHUKA"

www.new-technik.ru

* ok *

WM3roTOBUTENL NPEONATAET:

— TpaHCNALMOHHBIE YCUMTENM Ce-
pun PYLL;

— rPOMKOrOBOPWTENN: HACTEHHbIE,
NOTONOYHBIE, PYNOPHBIE.

Moppo6HocTn Ha www.ruston.ru

Ten. (495) 942-79-17.

E-mail: sale@ruston.ru .
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. MAHKPATBEB, r. TawkeHT, Y3bexucran

OnucaHHOEe B CTaTbe yCTpPOKWCTBO obecneyMBaeT npasuIbHbIA
nopsfaok wepefosanus ¢pas Ha HarpysKe rnpuy rpouM3BoNILHOM Nopaa-
Ke ee coeauHeHHs ¢ Tpexda3Hoi ceTeio. 310 Heobxoaumo Ans non-
HOro MCKJMIOYEeHHA BO3MOXHOCTH HENPaBHUNBHONo NOgKMIOYeHHA ob6o-
PYAOBaHUA B XO4e CTPOMTENbHO-MOHTaXHbix pabot, xorga npuxo-
AMTCH MCNONb30BaTh AOMOJAHMTENbHbIe nuraouue kabenu nubo
BpeMeHHbie pacrnpegenuresibHbie WuTbl. B aTUx cny4Yasx nmocTOsH-
HBIA KOHTPOJSEL CO CTOPOHBI NepcoHana 3a npasruNbHOCTLIO NOAKNIO-
YeHUd NMPaKTUHYeCcKu HEeBO3MOXEH, Nnocsle BCeBO3MOXHBIX nNepexko-
YeHUii BO BPEMEHHbIX CeTSX BCerfa CyLecTBYeT PHUCK CRy4aHoro
usmeHeHnus yepegosanus ¢as. Npegnaraemoe ycTposicTBO Nnpu3Ba-
HO 3aWuTHTL 06opyfnoBaHne U paboTaiolmux Ha HeMm moged ot Bo3-
HUKHOBEHWS aBapHIAHbIX U faXe KaTtacTpopUYeCKHuX CUTYaLni.

HACTORALLEE BPEMSA WWMPOKOE Pacnpo-

cTpaHeHwe nony4uno obopynoeaHue
Cc nuTaHuem oT TpexdasHoil ceTtn, Tpe-
6yloliee, kak npasuno, cobnioaenus npa-
BUNBHOTO TOpAfKa 4YepenoBavws ¢as.
HeBbinonHeHWe 3TOro YCNoBUA NPWUBOLMT,
B Nly4wiem cnyyae, Kk HepaboTocnocobHo-
¢t obopynoBaHua, B Xyolwem — K ero
nospexaenuio. MNoatomy pns 3awmThbl
HEeOBXOAMMO MpUMEHEHWE CreunansbHbIX
YCTPOMNCTE.

MpUHLMN AeNCTBUA ABTOMAaTUHECKOrO
KoMMyTaTtopa, obecneuynBalolliero npa-
BUNBHOE YepeaoBaHue ¢as Ha Harpyske,
NoACHRAKT rpadukn Ha puc. 1. CuHy-
covpgansHoe Hanpsxenwe (kpusbie 1)
OByX U3 Tpex a3 npecbpas3yioT B NpaMo-
YrofbHbLIE UMINYNBCH! fBa hopMUpOBaTENS
¢ noporoMm nepeknioyenmna okono 0,1
aMnNnuTyasl NEPEeMEHHOr0 HanpsxeHus.
MMnyneChl Ha BeIxOAE 0aHOro M3 hopmun-
poBarteneil 3aHUMalOT Ha OCKM BPEMEHW
nonoXeHne, NokasaHHoe KpPUBon 2, ecnu
K €ro Bxogy nogwkmoyeHa ¢asa B, win

NoNoOXUTENEHBIX nepenagos ATHX
UMNyNneCoOB OUEHUBAETCH nNoruyec KR

A B C

YPOBEHL CUrHana Ha BbIXOQE BTOPOro
cdopMHUpoBaTENs, NOAKIIYEHHOrO K dase
A (xpweas 4). Ecnu nepselil hopmupoBa-
Tenb coeauHeH ¢ dha3oi B, yposers Byner
BBICOKMM, @ ecnu ¢ dazoit C — HU3KUM.
3T0ro nocTaTtoyHo, Y4To66l NPUHATE peLle-
HUE O NPaBUNEHOM NOAKNIOHEHNK HArpys3-
KW K CETW.

Cxema kommyTatopa maobpaxeHa Ha
puc. 2. Yans VD1VD3R1R4 u VD2VD4R2R5
dopMUpyloT uMnynscbl. KoHpeHcaTopbl
C2 n C3 3awmaloT Bxoasl MMKPOCXEM OT
UMMNyNeCHBIX nomex. Bnaronaps noruye-
ckum anemertam DD1.1, DD1.2 u andppe-
perumpyioei uenn C5R10 npu nonoxw-
TENbHBIX NEpenaaax UMMYNLCOB Ha BbIXO-
ne ¢opMupoBarens, MoAKNIYEHHOIo K
¢aze B unu C cetu, Ha Bxoapl C Tpurrepos
Mukpocxemsl DD2 nocTynaloT KopoTkue
MONOXUTENBHBIE MMNYNBCH, YCTaHABNW-
BaloLLME TPUITEPL! B COCTOAHWSA, COOTBET-
CTBYIOLME YDOBHAM Ha ux Bxopax D B 3t
MOMEHTEI BPEMEHM.

Takum 0Opaz3om, BEPXHWIA NO Cxeme
Tpurrep ByaeT ycTaHOBNEH B COCTOSHUE G
BbICOKMM YPOBHEM Ha "NpsMoM” BbIXOOe
(BbiB. 1), ecnu dopMUpoBaTENL NMOAKIIO-
yeH Kk ¢ase B, 1 C HU3KUM, ecnn OH Noa-
knoueH k ¢ase C. Pasa, k KOTOpoit nop-
KnoueH aHon auopna VD1, ecerpa npuHn-
maercs 2a dazy A.

CurHansl C BbIXOAOB 3TOTC TpUrrepa

0T Ha noruyeckue anemexTsl M-HE
DD1.3 v DD1.4. Bropbie BXOAbl 3TUX 3ne-
MEHTOB COEAMHEHbI C BbIXOAOM HIDKHEro
no cxeme Tpurrepa Mukpocxemer DD2,
BXOASILUEro B COCTAR Y3na 3aepkkit BKIIO-
yeHWA. HanpsxeHue BbICOKOrO YPOBHA Ha
BbiXxoae aToro Tpurrepa GyneT ycraHosne-
HO NPUBNMaNTENBHO Yepe3 CeKyHay nocne
NoAa4M Ha KOMMYTaTOP TPexdasHoro ceTe-
BOrO HanpsXeHus. I1o0 — BpeMs 3apanku
xoHpeHncatopa C7. Mpu atom noneeoi
TpanaucTop VT2 (OH BKIIOYEH WHBEPCHO,
T. €. €r0 UCTOK BHINONHAET (YHKLIMIO CTOKA,
a CTOK — WMCTOKA) 3aKpLiT HanprxeHuem
BRINPAMNEHHBIX C Nomoluslo avopa VDS

kpuBoit 3, ecnu ato ¢asa C. B momenter  PHC. 1 MMMNYNbCOB C BbIXOQAA HWXHEro Mo CXeme
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dopmuposartens. Boiaepxka Heobxoouma
ANS NpefcTBEpaileHua NoOBTOPHO-KPaTKOB-
PEMEHHBIX BKMIOYEHWIA HArpya3ku, Hanpm-
Mep, NPK HEHAOEXHbLIX KOHTAKTax unu mx
WCKPEHWUM, 4TO 4acTo GbIBAET NPWY BPEMEH-
HbIX MOAKMIOYEHWAX K CETW BO BPEMS
CTPOUTENBHO-MOHTEXHBIX PaboT.

Jaxe npu kpaTKoBPEMEHHOM OTKNIIOYE-
Hun cetn koHgencatop C4 — dunetp
BLINPAMUTENR UMIMYNLCOB — pPaspaxaeT-
cA, Tpaxauctop VT2 OTKpbIBAETCS, 4TO
obecneuneaet GLICTPYIO Pa3paaKY KOH-
nexcaropa C7, v ¢ BoaoBHOBREHWMEM
nogayn SHEepPruM BbIGEPXKA BPEMEHW
noetopsetcs. Llens CBR12 obecneynBaet
YCTAHOBKY TPUITEPOB B MCXOAHBIE COCTO-
AHUA NPWY BIKITIOYEHUN NUTaHWS.

Huzkuii ypoBeHE HA BbIXOAE 3nNemMeHTa
DD1.3 wnu DD1.4 (opHOBpeMeHHas ycTa-
HOBKa Takux YPOBRHei Ha 0Boux BbiXxOOax
VCKNIIOYEHa CXEMHBIM PELUEHWEM) paspe-
WaeT BKIKYEHWE OQHONO M3 KOHTaKTOPOB
KM1, KM2, nookmouqaiowmy Harpysky K
CEeTW B NpaBuiibHOM NOCNen0BaTensHOCTH
¢as. Tak kaK yansl yrpasneHus KOHTaKkTo-
paMM OfWMHAKOBbI, PacCMOTPUM NUllb

OAWH, YNPaBnsloLLKMit KOHTakTopoM KM1.
C yCTaHOBKOWM HM3KOro ypPOBHA Ha
Beixone anementa DD1.3 Byaer oTkpwiT
TpaHaucTop VT1, uepes wWanyyaloLmii
avop ontpoHa U1 1 curHansHelit ceeTo-
ouon HL1 noteser Tok. OTKpbiBLUKWIHCA
LMHUCTOP ONTPOHA Yepes ANOAHLIA MoCT
VD6 3aMmKHET Lernb YNpasnaiowero anek-
Tpoaga cumucTopa VS1. B peaynerare
CMMUCTOP, OTKPbIBLUMCH, MOOKMOYUT K
cet oBmoTky konTaktopa KM1, a oH, B
CBOIO O4YEpenb, NOAKIIOHUT Harpysky K
ceTtn. Ho npou3oigeT 3To NULWb B TOM Cny-
Yyae, ec/M OCHOBHAA KOHTAKTHaA rpynna
KM2.1, a ¢ Heit 1 QONONHUTENBHBIE KOH-
Taktel KM2.2 pa3soMkHyTbl, @ [oronHu-
TenbHble KOHTakTeik KM2.3 3amkHyThI.
BzanmHas GNOKMPOBKA KOHTAKTOPOB He
[AaeT UM BO3MOXHOCTH cpaborats OfiHOB-
PEMEHHO, 4TO NpwBeno Bbl Kk aBapum —
3ambikaHnio Mexay dasamu. Ecnu xe
COCTOAHME KOHTaKTOPOB BCE-TakW OKa-
METCA HEemonycTMMbiM B pe3yneTare
MEXaHUYECKOTO NOBPeXAeHWA (Hanpu-
Mep, "cBapuBaHMA” KOHTakTOB) WK
NOCTOPOHHEro BO3AEWCTBUSA, OOMONHU-

TENEHOW 3aWMTON nocnyxart nnaekue
scrasku FU1—FU3.

MpumeHeHb! koHTakTopel KMW-22510-M7
¢ npucrtaskamn KMM-11 (B Hux — ponon-
HUTESbHBIE KOHTaKTl). MoXHO BOCnONb-

30BATLCA U [APYTMMWU KOHTAKTOPamu C

HOMMWHEaNBHEIM KOMMYTHUDYEMbBIM TOKOM
25 A, NOCTATOMHBIM YMCNOM KOHTAKTOB U
obmoTkoit ynpaeneHus Ha 220...230 B.

Tpanauctop KM103/1 MOXHO 3ameHuTs
NPYTHM TaKOW Xe CTPYKTYPbI C HANPsXEeHW-
em orceyku 3...5 B, TpaHancTopet KT361 —
mobBeimmn 13 cepuit KT361, KT3107 ¢ koad-
dUUMEHTOM Nepenasu Toka He mexee 80,
owonel TN4005 — 1N4006, 1N4007,
L2265 unu aHanorvyHsIMU € A0MYCTUMBIM
oBparHeiM HanpsxeHrem He meree 600 B,
K[5226 — niobbiMi1 MaNOMOLLHBIMK KPEM-
HUeBbIMK. CBETOAMOABI MOXHO NMPUMEHUTE
moBoro Tuna. XenarensHo, 4Tobbl HL1 Gbin
3ENeHOr0 WNK XENTOro LBETa CBEYEHUs, a
HL2 — kpacHoro. Bnok nUTaHna KoMMYyTa-
Topa obazatensHo AomkeH GbiTb C TpaH-
copmaTopoMm U gasaTte HanpsxeHwue
9...15B.

Pegaxrop — A. Jonrwi, rpagea — A. Jonruwi

Euwie pa3 0 KOHTPONIbHOM

amnepmeTpe

A. MOUCEEB, c. NMnorankoeo Hosocubupckosi o6in.

"KoutponsHeifi amnepMmerp” — tak Hassisanace crates 0. Buno-
rpaposa B "Paguno”, 2005, Ne 2. [lna Tex, KTO ee He YMTal, NosICHAEM,
4T0 3TOT NPUBOP NpegHasHa4YeH ANs YCTaHOBIEHMUS MPUYUMH Henpeayc-
MOTpEeHHOro paspsAHOro Toka akKyMynaTopHoy 6arapeu Ha asTomMobu-
ne. OTMeTHM, 4TO TOK Becero nmuwb B 200 MA crniocoben 3a 10 cyTok
AONHOCTLIO paspsaauTe 6arapelo emkocTeio 55 A-4. ABTOp 3T0# cTaTby
paccmarpMBaeT NnyTH YCOBepLUeHCTBOBaHMUA yriomaHyToro npubopa.

HAMM3 CXEMBI M NMPaKTUYECKan NpoBepKa

KOHTpOnbHOrO amrepmerpa 0. Buho-
rpanosa Nno3sonwiv BeipaboTars HEKOTOPbLIE
pexkoMeRaaLMi No NoCTpoeHnio Npubopos
rMopnoBHOro HasHAYeHUA 1 YCOBEPLLEHCTBO-
BaHWIO MCXOAHOro BapuaHta. Ha pwme. 1
roKasaHa Cxema NpoCTeMLLIEr0 KOHTPONBHO-
ro aMmnepMeTpa Ha TOK MONHOrO OTKNOHEHWA
ctpenkn 0,5 A. B HEM MCnone30BaH MUNIIK-
amnepmetp M2001 co wxanoi Ha 10 MA u

K nmocoBomy
R1 818001
1.2 K damapeu
PAT7
M2001 K nmocobory
3anumy

Puc. 1

CONPOTUBNEHWMEM Pamkn r=8 OM, HO MOXHO
cobpate €ro v Ha MUKpoamnepmeTpe
M4842 co wkanoit Ha 100 MKA, r=2,84 kOm
¥ HYNEM NOCPEOMHE LWKanbl (3TOT BapuaHT
PaccMOTPEH CreumansHo Ang Toro, 4Tobsty
xenawwmux cobpate nonobHuiii npubop
6N pacwupeH BeiboOp TMNA CTPENOYHOro
uamepurens; peauctop R1 3nece nonxeH
umeThb conpotuenenue 117,2 kOm).
Peauctop R2 pns o6omx BapHaHTOB —
3TO LUYHT, ONPEAENSAIoLMIA MAKCUMANBHO
BO3MOXHbIA TOK B M3MEPUTENBHOM Lenu
(R1PA1) Ha yposre 0,5 A paxe npu napan-
NEeNsLHOM MOAKMIOYEHUW KOHTPOABHOMO
aMnepmeTpa K akkyMynsaTopHon barapee.

Mo nopspky pacveta oba BapuadTa
cxoxu. 3Havenune 0,5 A onpenensiiorT Kak
OTHOWEHNE HanpsxeHus Garapen K
COMPOTUMBREHMIO LWYHTA, T. €. |, = Ug/R2 =
= 12B/24 Om = 0,5 A. Peauctop R1 u
munnvamnepmetp PA1 — ato, no cymu,
BONLTMETP CO Wkanoit Ha 12 B.

BHyTpEHHEE CONPOTUBNEHWE MUNNK-
amMnepMeTpa (ConpPOTHMBAEHWE Pamku) r
HEOBX0AUMO YYMTHIBATL, ECRW OTHOLUE-
Hue R1/r menbwe 100, wHave norpeuw-
HOCTB nokazaHuit npubopa Byper cnmw-
koM Bonbluoid. Pacuer uenu nameputens
NPOBOAAT N0 CNEAYIoUei METOOWKE:

R1 = Ug/lps; — pns cnyuas, korpa R1/r
6onbe 100 (lpy; — TOK NOAHOrO OTK/IOHE-
HUS CTPENKKU M3MEPUTENS);

R1 = (Ug/lpas) — r — korga R1/r meHbLie
100.

R1=12 B/10 A = 1,2 xOm ans nepeo-
ro eapwaxTta. [poBepum oOTHOLWEHWUE
(R1/r) = 1200 Om/8 Om = 150 — ycnoeue
BbINONHEHO. Ons BTOporo eapuanTta R1 =
= (12 B/100 mkA) - 2,84 kOm = 117,2 kOm;
R1/r=117,2 kOm/2,84 kOm = 41,3,

OTtmeTM, 4TO NpUbOPOM C MUKpOam-
nepmeTpom M4842 moxHo nonb3oBartLCs,
He 3aboTtack 0 cobnioaeHn NonNaPHOCTU
NOAKNIOYEHUS B Lenb Kak MNCOBOro
BbiBOAa Gartapeu, Tak WM MWHYCOBOrO.
Peawctop R1 npupoercs COCTaBUTE M3
HECKONbKWX UNu nogobparse.

Ob6a BapuaHTa KOHTPONEHOrO amnep-
MeTpa NpenensHo NPOCTLI, WX HEBO3MOX-

HO BLIBECTM M3 CTPOS OaXe Npwu cnyyan-
HOM napannenbHoOM MNOAKNIOYEHUW K
saxumam barapewn. Hepoctatok obowx
NpuBopoB — 3HaYNTENLHOE COMPOTUBNE-
HUE LWYHTUPYIoLero peaucTopa R2.

MoscHum 310 NpuMepom. Ecnm k Gata-
pee NoaxMmoYeHa Harpyaka ¢ notpebnaemsivm
TokoM 250 MA, TO NPY NoAKNOHEHMW Npubopa
nageHve HanpsxeHns Ha peancTope R2 Gyner
pasHo 0,25 A x 24 Om = 6 B. OcrancHoie
12 - 6 = 6 B ocraHyTCs NPUIOXEHHBIMMK K
MCKOMOI Harpy3ake. J1o He Byaet npobne-
MOIA s cny4asn 0BbIMHON HAarpy3ku 1 No3B0-
NUT YBEPEHHO YCTAHOBUTL HEXENATENEHOMD
notpeburens aHepriv Bartapew.

OpHako B nocnefHwe rogsl aeTonpo-
WU3BOAUTENN W ABTONIOBUTENN HACKILLAKOT
CBOW MALUWHLI "MHTENNEKTYanLHON™ anek-
TPOHWUKO, KOTOPas CReouT 3a Hanpsxe-
Huem GaTtapew. MNpyu yMeHbWEeHMN Hanps§-
WEHUA TUTAHUA HUXE OnpefeneHHoro
nopora, Hanpumep 9 B, Takoit notpebu-
TENb MOXET CaMOOTKMIHYUTLCA, WM Torna
BbIFIBIEHWE €r0 KOHTPOMbHLIM aMmnepme-
TPOM CTaHET HEeBO3MOXHBIM. [locne
OTK/IIOYEHUA KOHTPONBHOTO amnepmMeTpa
Harpyaka BHOBb BKJIIO4YMTCA 1 cHosa Bypet
paspsxarb akKyMynaTopHylo 6arapelo.

YactuuHo pewwmnTts Npobremy onpene-
neHua NoaoBHOM Harpyskn MOXHO MyTeMm
YMEHbLIEHUS CONPOTUBNEHMA pesucTopa
R2. Mpu ero ymeHsweHwu ao 12 OM wkana
oboux BapuaHTos npubopa ByneT cooTBeT-
CTBOBaTb Mamepsemomy Toky 1 A. Otcuer
nokKasaHuwia craHeT gaxe ynobHee, Tak kak
3HAYEHMA LEeHbl OeneHus wkan ob6oux
uameputenein kpatiel 10. MNotpebnexve
Toka B 250 mMA Tenepb cO3AacT nafeHue
HanpsxeHua Ha peawnctope R2 Bcero 3 B.
370 yxe nyuwe, HO YCNOXHUTCS CHUTHIBA-
HWE nokasaHwin noTpebnsemoro Toka
meHee 100 mA. Mamenutca B Gonbliyio
CTOPOHY W MOLLHOCTb, paccensaemas
pesvcropom R2. OHa ysenmuutces oo 12 Bt

O4eBWOHO, YTO XOPOL TOT KOHTPONb-
Hblit aMnepmMeTp, MafeHWe HanpsxXeHus
Ha KOTOPOM MMHMMAaneHO B Nocneaosa-
TENbHOW uenu akkymynsTopHas Gara-
Pes—KOHTPOrNbHbIN aMnepMeTp—noTpe-
BuTenun. 310 AOCTUHKMMO TONBKO NOBLILLE-
HMEM YYBCTBUTENLHOCTH W3MepUTens,

81-88-202 "uUaL
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SNIEKTPOHUKA 3A PYJIEM

Ton. 207-88-18

NMpwam cTaTaii: mail@radio.ru
Bonpocei: consult@radio.ru
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4To noTpebyeT COOTBETCTBYHOLUMX MEp
ero 3aumTel NpU TOke MSMBDMT&ﬂhHOﬁ
uenu 6onee HOMUHANBHOrO.

CkazanHoe wmen B Buay u 0. BuHo-
rpanos, Koraa onpeaensn napameTpol CEoe-
TO KOHTPO/NEHOrO aMnepmMeTpa. 310 YCTpPoii-
CTBO MOCAYXWNO MPOTOTUNOM AnA paspa-
60Tk npennaraeMbiX HUXE Takux npubo-
poB. BeiNKM MCNbLITaHBI ELe OBa BapuaHTta
aMnepmeTpa, MONHOCTLIO OTBeYaKLMe
yKa3aHHeIM BbILLE 1'[)&5OBEHMF|M M UME-
e nokasareny, nyyiwme, 4em y npotoTu-
na. Cxema npubopos nokasaHa Ha puc. 2.

=K nmoco8o-
R vD1, vD2 My BbiBody
51 1N5819 damapeu
RrR2 1,2
t ot
PA1 A K nnrocoBoriy
mzo01 —__§ VD2 . o 3QHCUMY
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LLyHTOM NO-NpexHemMy Cnyxut pesu-
ctop R2. ConpoTUBNEHWE Ero TaKOBO, 4TO
OH OrpaHu4MBaET TOK Ha ypoeHe He 0,5 A,
a 126 B/1,20m = 10,5A, rne 126 B —
HarpsXeHWe 3apsXeHHOW akkyMynsTop-
HOW Garapewn. JTO 3HAYEHWUE TOKA CO-
OTBETCTBYET CNy4al0 HE4aaHHOro asapuii-
HOro NOAKMK4EHUA KOHTPONBLHOro amnep-
meTpa k barapee.

Mo cpaBHEHWIO C MPOTOTUMNOM LENb
n3MepuTens M3MEeHeHa — OH BKNIOYEH
napannensHo wWyHTY. Takoe peLleHue
nozsonuno oboitTuce 6e3 poOporocTos-
wmx MouHbIX auonoe LWotku (Mcnonb3o-
BaHbel Gonee pewesbie avonpl LoTkm
MeHbLUE MOLWHOCTW) W OTKasaTbCA oT
OLHOMo U3 MOLUHBIX PE3NCTOPOB.

Pacuer uenu uaMmeputens NpousBo-
AWTCA NO YXEe W3BECTHOW METOAMKE.

Mockonbky oTHoWweHue R1/r mexblue 100,
R1 = (U'ge/lpai )1, roe U'n, — Nanexue Ha-
npsbkeHus Ha pesncTope R2 npu Toke Yepes
Hero 0,5A. U'r: =0,5A% 1,20M=0,6BB. 310
HarpsxXeHWe aHanorvyHoO HarpsXeHWIo
Us = 12 B npu pacyeTe 3NeMeHToB Npu-
6opa no cxeme Ha puc. 1.

Takum oBpasom, R1 = (0,6 B/10 MA) —
- 8 Om = 52 OmM. Ha cxeme ykasaHn Gnu-
xanwmit Homutan 51 Om, 4To cooTeeT-
CTBYET YBEMYEHWIO NOrPELIHOCTU U3Me-
peHus Bcero Ha 2 %.

Bropoi BapuaHT npubopa no cxeme aHa-
NOrK4eH Nepeomy. B HeM MCNoNb30BaH yxe
YNOMSHYTEIR MUKpoamnepmeTtp M4842.
JAna vero R1=(0,6 B/100 mkA) — 2,84 kOm =
= 3,16 kOM. 3aeck 3TOT PE3UCTOP NpPU-
AETCA COCTaBNATL U3 ABYX Unu Bonee.

Lkanel oboux uamepureneidt PA1 npu
NONHOM OTKNOHEHWW CTPenku ByayT co-
OTBETCTBOBATL TOKY 500 MA, Kak 1 y npo-
TOTUNA. 3TO AOCTUrHYTO BhiLLENpPUBEaeH-
HbIM pacyeToM pesuctopa R1 uenu name-
purens. Mpw Toke 0,5 A vepes peanctop R2
Ha Hem yriagetr 0,5 Ax 1,2 0m = 0,6 B, uto
MEHbLLE, YEM Yy NPOTOTUMNA. 3Ta pasHuLa, B
3aBUCMMOCTW OT 3HAYEHWUS KOHTPONMPYEMO-
ro Toka, Haxoaurcen B npegenax 0,01...0,3 B.

Takum 06pasom, NpUbBopsLl NO3BONSIOT
npyu MeHbWEeM NafeHun HanpsxXeHus
duKkcupoeaTs GakT NoAKIYeHus noTpe-
BuUTENEN 1 NyHLLE 3aLUMLLEIOT CTPENOYHbINA
uameputens. fpn namepenun Toka Ao
500 mA wkana npubopos nuneiHa. Mpu
GonbleM TOKE WM3MEPEHUs BO3HWKAET
neperpyska, HO OHa MeHbLUE, YeM Y Npo-
TOTUNA, M TAKXKE HE NPUBOAMT K BLIXOAY U3
cTpos nameputena PA1 Gnaropaps orpa-
HUuMBaKOWMM gronam VD1 n VD2,

ManomowuHbie gmoas Lotk 1N5819
nonobGpaHbl  crneunansHo noa BapwaHT
npubopa ¢ MmunnvamnepmeTpom M2001 ¢

TOKOM MONHOrO OTKNOHEHUS CTPenku
10 MA ¥ BHYTPEHHUM COMNPOTUBNEHUEM
8 Om. MNageHne HANPSXXEeHWA HA MUTNMaM-
nepmeTpe npu Toke 10 mA pasHo 0,08 B.
Jwoasl 1NS5819 B skcnepumMeHTe nokasanu
npamoe nagexsne Hanpsxerns 0,084 B npu
Toke 2 mKA 1 0,245 B npu Toke 40 MA.
Takum 06pa3oM, OHK HE LWYHTUPYIOT M-
nMamnepmeTp B HOPMansHOM pexxuvuMe wu
obecneymBaloT NUlb TPEXKPATHYIO nepe-
rpya3ky Npu napannensHom NoaknioyeHun
npubopa K 3axunumam Batapen. HanomHum,
4TO B NPOTOTUNE rneperpyska Gbina noytn
NATUKPATHOIA.

Jns Bapwaxra npubopa c Mukpoamnep-
meTpom M4842 Geinv nopoGpaHbl 0bbIN-
Hbie kpemHuesble avoanl KO1026. MNpu
TOKE Yepes auon 2 MKA npamoe nageHne
HaNPSXEHWA Ha TakoOM [AWOLEe PaBHO
0,47 B, a npu Toke B 4 MA — 0,64 B.
MafeHre HanpsXeHWs Ha MUKpoaMnepme-
Tpe M4842 npu toke B 100 MKA pasHO
0,284 B. Mpu aeapuitHomM napannensHom
NOAKMIOYEHUN YCTPOMCTBA K 38XUMaMm
Bartapeu KpaTHOCTL NePerpysku MUKpoam-
nepmeTpa He NPEeBLICHUT ABYX C NONOBUHOM.

ManomolHele pes3ncTopsl — moboro
Tuna. TpeboBaHUA Mo MOHTaXY, M3roToB-
NEeHWIo Uk BIGOPY MOLLHBIX PE3UCTOPOBR
onucaHel B cTtatee K. BuHorpaposa.
Heobxoaumo nuWb MNOMHWUTL, Y4TO Ha
pe3uctope R2 conpotuenennem 1,2 Om
Npw aBapuitHOM NOJKNICYEHUM K 3axmmam
Garapeu Gyaer Boigenstecs 130 B Ten-
nosoii MouHocTK. MNoaTomy HeobxoaMMOo
ObITe rOTOBHIM MUHUMW3WPOBATE ONN-
TeNBLHOCTL aBapUItHON cUTyauun, ocober-
HO €CNK HOMUHANBHANA MOLLIHOCTb Pacces-
HUSl MCMNONL3YEMOro PesncTopa 3Hauun-
TENBHO MEHbLUE YKa3aHHOIo 3Ha4YeHus.
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NOK YNpaB/ieHUS OTONUTENEeM o oga reasnens vaotpaxera

aBToOMOOunN«

HN. KY3EHKOB, r. Anaturbi MypmaHckosi o6i1.

Bce nerxoBbie aeToMo6unu BA3 gecsToro cemMelcTea OCHalleHbl
oTONUTENneM canoHa, yKoMIneKTOBaHHbLIM aBTOMaTHYeckuM 6/10KoM
ynpasnexms. NpakTUKa NoKasbIBAET, YTO Y€ HECKOJIbKUX NET Mosb-
30BaHWNs MaLLIMHOMH OCTATOYHO AN TOro, 4yTo6bi BLIABATE HEQOCTAT-
KM umeiloujerica cucrembl oTornenus. O TOM, KaK UX yCTPaHHUTh, pac-

cKaabiBaer asTop 3TOH CcTarbM.

npoLuecce akcrnyaraumi CBOero asTo-

mobuns BA3-2111 mHe npuwnoce
MOCTOSHHO CTankueaTeCs C Mpobnemamm
ynpaeneHus oTonuTeneM canoHa. Tak,
HanpuMep, Npu HarpeBaHnK KPbILLK MaLln-
Hbl NOA, BO3AENCTBUEM NMPAMBIX CONHEYHBIX
ny4ei AaT4rK TeMneparypsl, paboTaoLumii B
Bnoke ynpaeneHns 1 pasMeLLeHHLIA B NoTo-
fIO4HON OBUBKE, HArPEBAETCH PaHbLIe, Yem
canoH astomMobunA. B peaynsrare otonm-
Tenb NepeknioyaeTch Ha OXNaxaeHne cano-
Ha 3a40Nro A0 3aBepuieHns ero Nporpeea-
Hus. Mpyu pnuTensHoi e3ne no Tpacce B
npoxnaaHylo Norofy Npaeas Hora BoAMTENs
Ha4YMHaEeT MepP3HYTL M3-3a MNONHOMO OTKPhLI-
TWUA 3acNoHkn otonuTens. [leno B Tom, 4To
6nok ynpaeneHus oronutenem pabortaer
BCErga B aBTOMATMYECKOM pPEXWME 3a
WCKJTIOYEHWEM KPaAHKMX MONOXEHMIA opraHa
yrpaeneHus, korna rnopaetcs nubo ropsuvii
BO34yX, NMbo xonoaHebiA. Mpu 3TOoM 3aCNoH-

Ka OTOMUTens Mpu AOCTWXEHWW YCTaHOB-
NEeHHOWM nepeknoyaTeneM Temreparypel
NeEPeEMELLIZETCA aBTOMAaTUHECKN NPUMEPHO
Ha 50 % pabovyero xopa. Moatomy BoO3ayX,
MOCTYNAIOLLMIA B CANOH W3 OTONMUTENS, PE3KO
MEHAETCH C XONOAHOrO Ha ropsaunil u obpar-
HO, T. €. NPaKTU4ECKM He BLIBAET TEMNLIM.
Ecnn k atomy pobaevTb, 4TO Hapex-
HOCTe Onoka ynpaeneHws ocrasnser
XEnarb IYHWEero, — Nocne TPeXNeTHel akc-
nayatauumn oH 4acTo BeIXOQUT M3 CTPOS, —
CTaHeT MNOHATHO, NOYEMY A MPUHEAN peLue-
Hue paspaborath camoaentHoe YCTpOit-
CTBO ynpaeneHus otonutenem. OHO anek-
TPOHHO-MexaHnyeckoe n paboraer aHano-
FUYHO TPOCOBOMY MPWMBOAY 3a8CNOHKM OTO-
nurens asTomobuns BA3-2108. Tpocosbi
NPUBOL PEanM3yeT MPONopLUOHaNLEHOE
yNpaeneHue 3acfOHKOW, T. €. HACKONBKO
M3MEHWNOCE TMONOXEHWE perynaTopa B
canoHe, HacToNbKO CABMHETCA M OHA.

yrpaBnsiownii - AeNUTENb HanpsXeHus,
OAHO MAEYO0 KOTOPOro — HaBop PesncTopoB
R1—R8, koMMyTMpYeMbIX Nepekyare-
nem SAT rnonoxeHus 3acNOHKKM OTOnuTens,
a gpyroe — nepemMeHHblin peauctop R9,
CMOHTUPOBaHHBI Ha PeayKTope anekTpo-
neuratens M1, koTopeiit nepemewaer
3acNoHKY. To eCTh ABUXOK Pe3ncTopa Mexa-
HW4ECKM CBR3AH C 3aCNOHKOI oTONKUTENS.

HanpsxeHue ¢ AenuTens 4yepes aBa
SMUTTEPHBIX NOBTOPUTENA Ha TPaH3UCTO-
pax VT1, VT2 noctynaer Ha Bxog, ABYX KOM-
naparopos, cobpanHeix Ha OY DA1.1 u
DA1.2. MNepBblit pearvpyeT Ha MNOBLILLIEHWE
HaNpPsXeHWa Ha WHBEPTUPYIOLWLEM BXOAE
OTHOCHUTENBHO HANPAXEHWA HA HEMHBEPTU-
pyloweM, a BTOpPOW — Ha NOHWXEHWe
HanNpPsXXeHUs Ha WMHBEPTUPYIOLLEM BXxoae
OTHOCHTENBHO HAaNPFXeHWA Ha HEMHBEPTK-
pytoLieM. HanpsxeHne Ha HEMHBEPTUPYIO-
wem exope oboux OY ycTaHOBNEHO pesu-
cTuBHbIMK genutenamu R15R16 n R17R18.
LOna obecrnievenun ructepesnca Hanpsaxe-
HWS NEPEKNIOYEHMA CONPOTUBNEHME PEe3un-
ctopoe R16 u R18 otnuuaetcs Ha 200 Om.
3o TpebyeTcs AnA NPenoTBPALLEHUS BO3-
HUKHOBEHWA aBToKonebaTensHoro pexuma
OBVXEHWUS 3aCNOHKK OTONUTENS.

B cbBanaHcMpoBaHHOM COCTOSHUWM —
MONOXEHWe 3aCNOHKW OCTAETCH HeW3MEH-
HbiM — Ha Boixoge OY DA1.1 npucytcTeyet
HanpsxeHwe, Gnuskoe k 9 B, a HaBeixone OY
DA1.2 — Brm3koe K HyNIo, MOLLHBIE TPaH3n-
cTopbl VT3—VTE oCcTakiTes 3aKpbiThiMi.
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yNPaensiowero OeNUTeNn HanpaxeHus,
HarpsxeHwe Ha Base, a 3Ha4YMT, U Ha AMUT-
Tepe TpaHaucTopa VT1 craHoButcs Gonb-
e, 4eM Ha HeMHBepTUPYIoLEM Bxone QY
DA1.1. Beneacteue atoro OV nepexnioua-
€TCA B COCTOAHWE, MPW KOTOPOM €ro BbIXOf-
HOE HanpsXeHWe CTaHOBWUTCH BNuskvM K
HYNio, a uHeeptop DD1.2 — B eauHuyHoe. B
pes3ynsTare oTKpLIBAETCA TpaH3ncTop VT4.
OpHoBpEMEHHO Ha BbIXOAE MHBEPTOpa
DD1.4 Bo3HvKaeT HU3KMiA YPOBEHb, OTKPbI-
BaloLWmiA TpaHaucTop VT3. PoTop anexTpo-
peuratens M1 u Ban pepykropa npueoga
3aCNOHKK OTONUTENS HAYMHAKOT BpallaTh-
CH B CTOPOHY €€ OTKpbiBaHus. Ban penyk-
TOpa nepemeLaeT ABMXOK peancrtopa RY,
yMEeHbLUAs CONPOTUBNEHWUE HUXHErO Nneva
yNpasnalowWwero penmTens. HYepes HekoTo-
poe BPEMSs HanpsXeHWe Ha MHBEePTUPYIO-
wiem exone OY DA1.1 cHoBa cTaHeT MeHb-
e, 4eM Ha HEMHBEPTUPYIOLLIEM, KOMMapa-
TOp NEPEKMNIOYUTCA B MEPBOHAYANBHOE
COCTOSIHWE, 3aKpOKTCA TpaHaucTopsl VT3
1 VT4 1 anekTpoaBuraTens BuIKIKOYUTCS.
Mpr NOBOPOTE PyYKW MEpeKIyaTens
SA1 B CTOPOHY NOHMXEHWUSA TEMNEPaTYPLI B
canoHe (BBepx Nno CXemMe) HanpsXXeHue Ha
vHeepTUpyowem sxoane OY DA1.2 craner
MEeHbLUIE YCTAHOBNEHHOMO Ha HEWMHBEPTU-
pyowem, OY neperniounMTcs B COCTOAHWE
BbICOKOro HanpaxeHus Ha sBuixoae. Jlerko
BUOETL, 4TO MPX 3TOM OTKPOIOTCH TPaH3W-
cTopbl VTS 1 VT6 1 poTop anektponsura-
TENA HayHeT Bpawartbes B 06paTHyio CTo-
POHy — 3acnoHka ByaeT 3akpbIBaTLCS.
Yepes HEKOTOpPOE BpPems COOTHOLUeHWe
3HaYeHn HanpsxeHns Ha Bxopax OY DA1.2
BoccTaHosutes, OY nepexniounTcs B Ucxon-
HOE coCTosHue, TpaHauctopel VTS5, VT6
3aKpoKTCA — 3NEeKTPOABWUIaTeNb BbIKIO-
yures. Ouops VD1 v VD2, peauctop R23 u
ceeroguon HL1 cnyxar gna vHavkauuu
OBVKEHWA 3acnoHkn otonutens. Moka epa-
LaeTcs poTop 3/EeKTPoaBUrarens, CBero-
MO, BKJIIOYEH.
Yertpoiicteo cobpaHo Ha neYaTHoi nnare
3 HONLrMPoBaHHOTO CTEKNOTEKCTONMTA
TonWMHON 1,5 MM. Heprex nnartsl rnokasaH
Ha pmc. 2. OHa ycTaHOBneHa B Kopryce
perynsTopa oTonUTens, Haj OCHOBHOM nna-
TOi. Hymepaums KOHTakToB pasbemos X1 u
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Puc. 2

X2 Ha cxeMe puc. 1 COOTBETCTBYET HOME-
|pPam KOHTaKTOB "Ba30BCKMX” pa3LemoB, Bna-
AHHEIX B OCHOBHYIO nnary. OcHoBHas nnara
OCTaBNeHa Ha CBOeM MecTe, YTobb! He u3me-
HATb KOMMYTaumio nepeknioyatrena SA1
6noka ynpaBneHusl OTONUTENA M MCNONb30-
BaTb Y€ YCTAHOBNEHHBIE PA3LEMBI.
HymepaLus KOHTaKTOB pasbemMoB Moka-
3aHa Ha pMC. 3 (OTMEYEeHbl B OCHOBHOM T

M3 HWUX, KOTOpble UIypUpPYIOT Ha CXeme
puc. 1). Ana obnerdenma maeHTMdUKaLmm
KOHTAKTOB HWXE yKaszaHa PacuBeTka coo-
TBETCTBYIOLLMX NPOBOAOB. [lna pasvema X1:
1 — 3eneHbii; 2 — po30BLIA; 3 — 3eNeH.Ii
C 4epHoI nonocoit; 4 — ronyBboii ¢ po3osoit
Nonocoii; 5 — 3eneHbiit ¢ kPacHoM NoNoCo;
8 — kopuuHeBbit. [na pasbema X2: 3 —
yepHblit (0Bwmit npoeon); 6 — ronyBoit
(nmocoeoit npoeog, nuTaHua). K coxane-
HWIO, LBETOBYID MapKWPOBKY MPOBOAOE
HENb3A CHUTAaTb CTPOTO — OTMEYEHLI Chy-
Hau OTKNOHEHWUA PACLBETKM OT YKa3aHHOMW.

Mepen mMoHTaxom nnartel Gnoka pery-
NATOpa B KOPAyC Ha OCHOBHOI nnare
nevyaTHele NPOBOAHWKM, MAYLLME K BbIBO-
nam 1, 2, 4, B paswema X1, HeobBxoauMo
nepepesartk. Tok, noTpebnaemelit anek-
TponBuraTenemM peayktopa (MCnonb3yer-
CcHA nmvewmincs npusog ot BA3-2110), He
npesbiwaet 100 MA, noaToMy Hu cTabunu-
3arop Hanpsxeuus DAZ, HWM BbixoOHble
TPaH3UCTOPB! He TPeBYIOT TENNOOTBOAOB.

B ycTpoiicTBe NpUMEHEHBI NOCTORHHBIE
peaucTopel MIT-0,125, okcuaHbiid kOHOEH-
carop C4 — MMNOPTHELIM, OCTalIbHbIE — Kepa-
muyeckne KM-5. TpanaucTopsl v ovonsl
MOryT BbiTe MCMONB30BaHL! C MOBBIMK Byk-
BeHHbIMK MHgekcamu. Bmecto OY K140¥020
nonoget ero adanor UA747 (npu cooteer-
CTBYIOLEIN KOPPEKLMK MeyaTHoR mnnarsol);
MOXHO Takke npumeHnTs aea OY K140Y06
wnn K140¥Y[7, Ho B 3TOM Cnyqae B nnarty
MPUAETCH BHECTU CEPBE3HLIE U3MEHEHUS.
Mukpocxema KS61JIH2 sameHvma ee aHa-
norom CD4049, a KP142EHBA — 78089.

Cregyer Takke UMeTbL B BUAY, Y4TO B
HOBbIX 6nokax (Beinycka 2005 r.) ycraHoene-
Hbl KEpaMWUYECKWE NePerIioHaTend C pesm-
CTOpami BEPXHEro nneya ynpasnsowero
NEenuTens, M3roTOBNEeHHBIMU MEeTOnOM
HanbineHus. B atom cnyyae peaucrop R10
HeoBX0AMMO 3aMEHWUTL APYTUM, CONPOTUB-
nenvem 470 Om. Bmecto nepeknouarens
SA1 MOXHO YCTAHOBUTL NEPEMEHHBIA Pe3un-
crop conpotusneHvem 3,3 kOM ¢ nuHeit-
HOW xapakTepucTukoid (A) Ans nnaeBHOro
yrpasneHnst 3aCNOHKOIN.

Penaxtop — J1. Nlomaruw, rpaguxa — J1. Nlomaku
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AOMNOJIHEHUE K HANEYATAHHOMY
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BbICOYAHCKWH M. Npocron na6o-
patopHslit 6nok nutanus 1...20 B ¢
perynupyemoi TOKOBOM 3au.||.rroﬁ- —
Papwo, 2006, N2 9, c. 37.

MevyaTHan nnara.

YepTex BO3MOXHOMO BapuaHTta neyar-
HOI nnartel ycTpolcTBa nsobpaxeH Ha
puc. 1. Ha Heil pa3meteHsl Bce aetanu,
KpOME NepemMeHHeIX peauctopoB R2, RS u
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xHonku SB1. Mnata paccuutaHa Ha npu-
meHeHue peancrtopos MIT, koHaoexcaTo-
poe K73-17 (C3), K10-17 (C4) n oxkcraHbIx
cepun TK dwmpmbl Jamicon (ocTanbHbie).
Pesuctop R13 coctaBneH U3 Tpex peau-
ctopos MJTT-1 conpotueneHuem 1 Om.

NABPOB B. CuMmMuCTOpHBIA peryns-
TOp C 3aWMTON OT MEeperpysku. —
Panmo, 2003, Ne 8, c. 45, 46.

MNMeuaTHan nnara.
[Deranu perynaropa (3a UCKNIOYEHWEM

cummcTopa VS2, tpanchopmaropos T1,
T2, nepemenHoro peauctopa R6 1 ceeto-

@ HALUA KOHCYJ1IbTALUMUSA

avona HL1) MOHTMpYIOT Ha nnare, Waro-
TOBNEHHOI NO YepTexy Ha pmc. 2. OHa
paccuynTaHa Ha YCTaHOBKY MNOCTOSHHBIX
peauctopos MNT, noactpoeyHoro CM3-
19a (R4), OKCUOHBIX KOHOEHCATOPOB
cepun TK dupmel Jamicon (C1) un K53-1A
(C5), kepamuueckux K10-17-1 (C2—C4),
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Puc. 2

cTabuNMTPOHOB B METaNNOCTEKNAHHOM
(VD2, VD3) 1 manorabapUTHOM CTEeK/sH-
Hom (VD7) kopnycax.

OBPATUTE BHUMAHUE

PYBAH A. 3nexTponuka B yTiore. —
Pagwo, 2005, Ne 9, c. 39—41(peaaxktop —
A. donrvii).

Tpavauctop VT1 — KT3107E. Ero
aMUTTEP 1 BEPXHWIA (N0 Cxeme Ha purc. 18
cTaree) BuiBOA pe3ucTopa RY7 [AOMXHb
6bITb COBOMHEHL! C BLIBOAOM 7 MUKPOCXE-
mel DA1 (a He ¢ NpoBOAOM NUTaHUA
yCTpO#HCTBa). Yeprex newarHou nnarsl
(puc. 2 B cTatbe) HeoBXoAMMO U3MEHNTD,
kak nokasaHo Ha puc. 3.

Puc. 3

FYCEB B. HHaguKaTopbl HATIPSXEeHUs
6oprosoii cetn. — Pagno, 2007, N2 3,
c. 51 (pepaxrop — J1. JlomaknH).

Ha weprexe neyarHOW Mnarsl Nepsoro
BapmaHTa mHaukaropa (puc. 3 B crarbe)
anemerTbl R2, VD2 nomkHel O6iTe MOgKmo-
yeHs! K BeiBogy 6 mukpocxemsl DA, a R1,
R3, C1 — k ee BuiBOAy 5. PparMeHT ucnpas-
NIEHHOr0 YepTexXa NPeacTaBneH Ha puc. 4.

Puc. 4

MUHPOHOB B. PacyeT 4u#cna BUTKOB
xarywex. — Paguo, 2007, Ne 3, c. 42
(penaxTop — J1. JlomakuH).

lMporpamma gns pacyera Ynucna BUTKOB
OAHOCIOWHONM KaTYLUKW AOJ/DKHE BbIISAeTs
Tak:

O1:X-17; 02:M1->X4; 034, 04x
05:X—1C; 06:0; 07:X-»I2; 081, 09:0;
10:X=113;  11:M1-X2; 12.N1-3X3; 13+
14:X—>112; 15:M1-»X8; 16:x; 17:X—-15; 18:3;
19:,; 20:5; 21:x; 22:11—»>X4; 23:x; 24:M1—->X6;
25:%; 26.)(—»”3 27:Fr 28:M->X4;, 29:x;

30:Fx% 310, 32, 334 345
35: n~»<4.- 36:x; 37.M-»X5 38+, 394
40:X1A; 41.M->X2; 42x; 43.N1-XB;

44:N1->X2; 45+ 46+ 47.71->XC; 48—
49:M1—»X2; 50./-f; 51:x; 52:N1->X7;, 53:+;
54:FX<0; 55:10; 56:M->X2; 57.M->X3; 58—
59:X—2; 60:CAT; 61:M->X3; 62:1, 63:0;
64:+ 65:X-»13; 66:6I1; 67:10;

Penaxtop — B. ®panos, rpaguma — B. Ppanoe
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YCTpPOMCTBO ANS 3apaaKku
aKKYyMYNATOPHbIX POoHapen oT
OOopTOBOI CEeTU aBTOMOOUNA

C. N'YPEEB, r. UexuHo Tynbcko# obn.

MpeanoxeHHoe aBTOPOM YCTPOWCTBO MO3BONSET 3apsXarb py4-
Hble aKKyMynaTopHeie poHapu or GoproBoi ceTy asTomobunsa wnun
APYroro MCTOYHMKA NMOCTOAHHOro Hanpsxenuuns 12...14 B. 3apsgka
OHaps OCYLEeCTBNAETCA Yepe3 ero LUTAaTHYIO BUIKY, npefHasHa-
4eHHYIO AN8 NOAKNIOYEHNs K CeTH nepemenHoro Hanpsxenus 220 B.
YcrpoiicTeo 6e3onacHo, 3KOHOMHUYHO U He Tpebyer naMeHEeHUNA KOH-
crpyxymnm cpoHaps. OHo 6ygeT NnonesHo AN aBTOTYPUCTOB M iobure-
e oTAbIXa B Nanarke B4anv oT HaceneHHbIX NYHKTOB.

Q BTOJ‘IlOﬁHTenﬂM, Bble3Xawllnm Ha
eCKONLKO .CI.HEI:'I 3a ropog, 3Hakoma
cUTyauusl, Korpga akkymynaTop
pysHoro ¢oHaps paspsguncs, a
cetb 220 B gna ero sapsgku

HegocTynHa. Mpumensite nosbl-  XP1

pacnpocTpaHenHoro doxaps "Johnlite” ¢
OBYMS akKymMynsitopamu Turnopasmepa
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wawmin npeobpasosarent Ha-
npskenns 12/220 B 50 My Hebe-
30MacHo w3-3a BO3MOXHOCTH
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NOPaXeHWsi 3NEeKTPOTOKOM, OCO-
6eHHO B Cbipylo norody, a 3aps-
AWTb aKKyMynsitrop OT asToOMO-
6uneHon cetn Ge3 nepepenku
KOHCTPYKUuMK GoHaps unu ero
pasbopkn He npencTaBnservcs
BO3MOXHBIM.

Mpepnaraemoe yCTPOWCTBO

Puc. 1

XP1
#]
N

P

R3 180
¥ amvanng |

CnATaHng n

30BaHug nerteun
asoBaHus P®

ero eMkKOCTW 3aBUCUT TOK 3apsgkwu,
ovoasl (Mnu AMOAHBIA MOCT) BbINPAM-
NAIOT NEepeMeHHoe HanpsXeHWe, a cee-
Toouop (B tex ¢doHapsx, roe oH ecTb)

CNYXKUT OANs MHOMKaLUWK Hann4yns CeTeBo- '

O HaNpPsHKEHNs.

PeaktmeHoe conpoTtmeneHue Gan-
NacTHOro KOHAEHCaTopa 3aBUCWUT OT
€ro eMKOCTH W HYacToThl NepeMeHHoro
Hanpskenus: X, = 1/(2- «F-C), rae F —

YAacToTa NepeMeHHOro HanpaxXeHuws, §

Ny; C — emkocTk koHpgeHcaropa, .
Mockoneky nageHne HanpskeHus Ha
AMOAEX U aKKyMynaTopax Nno cpaBHe-
HUIO C Hanpsxenuwem cetn U mano,
TOK 4yepea koHgeHcatop |, onpepens-
eTCH ero peakTuBHbIM CONPOTUBNEHU-
eM u HanpsixeHnem B cetu: 1, = U/X..

Tok 3apaakM aKkymMynsaTopa 3aBucuT

OT Cxembl BuinpamuTens W B doHape, |

cofpaHHOM Mo cxeMe Ha puc. 1, paBeH

L = 1./2 = 16 MA, a B cobpan- =

HOM NO Cxeme Ha pwvc. 2, —
Lipes = Ic = 138 MA. U3 npuseaeH-
HBlX dOopMyn cnepyert, 4to nnf
Toro, 4Tobbl obecne4nts Tpebye-
MBIl 3apAAHBIA TOK NPU MeHb-
Wwem HanpsokeHun, Heobxoammo
YBENWYKUTL EMKOCTE BannacTHoro
KOHAEHCATopa uWnu

EL1

L S—

FU1315A

C12mkx250B
M SA1

npepHasHa4YeHo Ans 3apsgku
aKKyMynaTopHelx Batapeit pyy-
Hbix ¢oHapen Co BCTPOEHHbLIM

T

3apsaHbIM YCTPOMCTEOM, B KOTO-
pbiX B Ka4YeCTBE TOKOOrpaHu4u-
BaloLLero anemexTa (6annactHo-
ro CONpOTUBAEHWS) NPUMEHEH
KoHgeHcarop. TunuyHas cxema
OTE4YECTBEHHBIX doHapein cepum
"9nekTpoHnka® € Tpems AWCKOBBIMW
akkymynatopamu [-0,25 nokasana Ha
pwuc. 1, a Ha puc. 2 n3obpaxeHa cxema

Puc. 2

AA 1 emkocTeio 600 mMA-4. Mo NoaoBHLIM
cxemam cobpaHo MHOro apyrux ¢oHa-
pei. Konpgencarop C1 BeinonHseT QyHk-
UMK 6annacTtHoOro CoOnpoTUBNEHUS U OT

NepemMeHHoro HanpmKeHs.
WMmeHHo yBennyeHune 4acro-
Tbl UICNONL30BAHO B Npeanarae-

MOM YCTPOMCTBE, CXema KOTO- ©

poro nokasada Ha pwmc. 3. Ha

DD1.2 cobpan redeparop nps-
MOYrOfibHbLIX UMMNYNECOB, YaCcTo-
TY CNefoBaHus KOTOPLIX MOXHO
M3MEHATL NOACTPOEYHBIM Pe3u-
ctopom R3 or 2 pmo 10 klu.
Jlornyeckue anemenTel DD1.3—
DD1.6 ebinonHsaioT  GyHKUMN
6ydepHbIX Kackagoe v ynpas-
TpaHaucTopamu VT1—VT4.

nawT
Tpauaucrtopsl VT1, VT4 u VT2, VT3 |

noo4YepeaHo NonapHo OTKPLIBAIOTCH, W
Ha poseTtke XS1 ¢dopmupyeTcs nepe-

4acToTy |

noru4eckux anemedrax DD1.1, =
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MEHHOE HanpRxXeHue nNpPRMOYronbHOR
$opMbBl € 4ACTOTOW reHepaTopa u
aMnnuTynoi, 6NM3Koin K HanpRXeHWo
nutadma. Pesuctop R10 orpanHuuveaer
CKBO3HON TOK 4Yepes TPaH3UCTOpPHl B

DD1.3

R3 220k

TpaHaucTopsl cepun KT3107 ¢ nmobbim
bykBeHHbIM MHoekcom, KT315T — wa
KT3102 ¢ niobbim ByKBEHHBIM MHAEKCOM.
Posetky XS1 MOXHO 3aMEHWTbL Ha ABa
OAMHOYHBIX THE3 A,

nepemMenHoro toka. Mpw aroM crnepyet
y6eanTbCs, STO MUNNMaMNepPMeTp npea-
Ha3Ha4YeH AN U3MEpEeHUs NEPEeMEHHOro
Toka 4qactotoin go 10...20 klMu. [Oewkok
peanctopa R3 ycTtaHaenueawT B cpen-

K ewig. 14 DD1 R1010] FU10.25A
L 4 ASY +

.5{1 ES

R4 B2k
AN VT3
DD15 KT361T, 128
13 12 RE B2k ) r—' -
HL1
Vi1 =] o Aso7Em Rodix RSt
KT361r | \J 4, HL2 i
/N7 ANBOTEM r—
& R9 24 ,
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VT2 KT3157 i
KT3151
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- Puc. 4

MOMEHT KX NepexTioYeHs, a pesncTop
R9 — Tok 3apaaku. OgHOBpemeHHoe
ceeyeHve ceetoanonoe HL1, HL2 curna-
NU3NPYET O BKJIIOYEHWW YCTPOMCTBA M
Hanu4MM Ha po3eTtke XS1, K KOTOpOt
nogknio4awT 3apsxaemolil  doHapb,
NepeMeHHOro HanpPsiXeHus.

Bce getanu ycTponcTBa, KpoMe CBETO-
amopos HL1, HL2, npegoxpanutens FUT n
po3eTkn XS1, MOHTHPYIOT Ha neqaTHoi
nnare n3 oAHOCTOPOHHE GONLIMPOBAHHO-
'O CTEKNOTEKCTONUTA TOAWMHOM 1...2 MM.
YepTex nnatel NpeacTaeneH Ha puc. 4. B
YCTPOWCTBE TMpUMEHEHLI MOCTORAHHBLIE
peauctopel MJIT, C2-23, noacrpoeyHslit
pesuctop R3 — CI3-19, konpeHcaTop —
~ K73-17. Ceetopvoasl AN307EM samenn-
 mbl Ha KUNO24A-K, KUNO21A-K kpacHo-
ro ceeveHusi, TpasaucTopbl KT361 — Ha

CMOHTMPOBaHHYIO NNaTty pasMeLuaioT
B KOpnyce nogxogsuiero paamepa. Ha
€ro CTeHKax KpensT AepxaTenb npego-
xpaHutTens, posetky XS1 w pgenawr
oTBepcTus Ans kabens NUTanuMsa n ycra-
HOBKM  cBetogumopos  HL1,  HL2.
CoepvHeHvs getanei NpoBOAAT OTpes-
KaMW TOHKOro MOHTaXHOro NpOEOAA.
Ans nogkniodeHus Kk BOpTOBOWA CceTn
aBTOMOBUNA MCMONL3YIOT FHE3A0 NPUKY-
pvBaTens U COOTBETCTBYIOLLYIO BUIKY.

HanaxwuBanue ycTpoiiCTBa CBOANTCH K
ycTaHoBKe Tpebyemoro Toka 3apsaku.
IOna doxaperi c akkymynstopamin [1-0,25
{emkocTelo 250 MA4) OH ponxeH ObiTb
25...30 MA, a ons aKKymynsTOpoB eMKO-
cTeto 600 MA-4 — 60...80 MA.

MocneposaTtensHo ¢ GOHAPEM K rHes-
Ay XS1 nogxnioyalnT MunnnaMnepmMerp

HEee NOoNoXeHWwe W nogakwT nuTakKwlwee
HanpsbkeHve. Mamensa pesnctopom R3
4YacToTy reHeparopa, BbICTABNSIOT TOK,
notpebnsemelin ¢oxapem. MNpu 3TOM
cnepyeT y4ecTb, 4TO B ¢poHape, cobpan-
HOM NO Cxeme, NpeacTasNeHHon Ha
puc. 1, TOK 3apRakM akkymynstopa npu-
MEepHO B [Ba pasa MeHblwe notpebnse-
MOro Toka, a B cobpaHHOM NoO cxeme,
NOKa3aHHOW Ha puc. 2, 3TW 3HAYEHWRA
NPUMEPHO PaBHbI.

Mpu OTCYTCTBMKM MUnnnamnepmMerpa
nepemMeHHOro ToKa cnegyer M3amMepuTb
NOCTORHHLIA TOK, NPOTEKAKLMA HEmMo-
CpefcTBeHHO Yepes 3apsaXaemMble akky-
mynsaTopel. Ona atoro ¢oHaps pasbu-
pawT, MuanuaMnepMmeTp BKNO4YaT
nocnepoeatensHo ¢ Gatapeeil n ycra-
HasnueaoT Tpebyemblil TOK 3apsaku.
Takoi BapuaHT HanaXuBavus XOTH U
tpebyer pazbopkn doHaps, HO paer
Gonee TOYHbLI peaynbrar. Bpems
3apsiakn T 3aBUCUT OT @MKOCTU aKKyMy-
nstopHoit 6atapen C, n Toka 3apanku
Lot T=1,1C, /o

Ecnn npegnonaraeTtcs 3apsxaTtb
doHapn HECKONBKUX TUNOB C pPasnu4YHon
EMKOCTBI0 aKKyMyNnsaTopHeix OGartapei,
cxemy ycTpohcTea popabaTthiBaior.
BaameH OAHOrO NOACTPOEYHOIO pesu-
CTOpa YCTaHaBNUBAIOT HECKONLKO (kax-
Akl gna “ceoero” ¢oHaps) U Noakio-
HaIoT WX K FeHepaTopy ¢ NOMOLLBIO nepe-
Knovarens.

; Ormm.&mmnwmm—'l’
CTH ¥ ycToHYMBOCTM PaboTel ycTpo#cTsa
| Mex .y BLIBOAAMM 14 u 7 mukpocxems DDT |
:nnwerwmmmwbﬂmmp;
- emKocTeio 4,7...22 MKD Ha HANPAXeHNe He
meHee 20 B (nmocoBLIM BLIBOOOM K BLIBOLY
14 MuxpoCcxemb). !

Penaxtop — H. Hevaesa, rpachuka — H. Hevaesa



OxpaHHOe YyCTPOMNCTBO

CO 3BYKOBOM CUrHanu3sauuvemn

A. BOBK, r. Anrapck VipkyTckoii o6n.

Mpegnaraemoe asTopomM yCTPOHCTBO NpegHasHa4YeHo ANA OXpaHbi
PasnuyHBIX NOMeLeHui, OHO pearMpyeT Ha OTKpbiBaHWe fBepen unm
OKOH M Yepe3 onpegeneHHoe BpeMs rnogaeT TPeBOXHbIN akycTruye-
ckuii curHan. lNUTaHue ycrpoicrea asTOHOMHOE, ogHo# 6Garapem
XBaraer HafoAro, TaKk kak B AeXyPHOM pexume notpebnsemsiil Tok
Man. 3BykoBo€E gaBneHune, pasguBacMoe aKyCTHYeCkuM CUrHanmsa-

ropom, gocruraer 105 gb.

pUHUMNMansHas cxema yCTpOACTBa
nokasaHa Ha pmc. 1. OHo cobpaHo
Ha TpuHncTope VS1 ¢ MansiM TOKoM yaep-
xaHws, mukpocxeme DD1, copepxaliein
yeTuipe Tpurrepa LLUMKTTa, BEINONHSIOLWUX
norundeckyro onepaumio 2M-HE, kommyTa-

SB1 "Briokuposka”

K ewie. 14 DD1 4—1

Moka waeT sapsaka koHpgeHcatopa C1,
Ha Bbixoge anementa DD1.1 npucyTcTay-
€T BbICOKMIA YPOBEHb, HO OH He nocTynaeTt
Ha YNpasnsiowWmii anekTpoa TpUHUCTOpa
VS1, TaKk KaKk 3TOMYy NpPensTcTByeT AWoa
VD1. Conpotuenenns peauctopos R3 wm

SB2 "By’ SF1
vst 2v1o7A 27

O

cropa VS1 NoCTynnuT HU3KWA YPOBEHb W
OH 3akpoeTcsa. HanpsxeHue nutaHus Ha
mMukpocxemy DD1 He nocTynaert, TpaH3un-
cTop VT1 3akpuiT U CUrHan TREBOrK rpe-
KpaTuTcs.

Takum oBpasom, YCTPOWCTBO BKAIO-
YUT CUrHasn TPeBOorv 4epes HECKOJIbKO
CEKyHZ nocne 3amblKaHWs KOHTaKTOB
noboro U3 OatiuKkoB W BLIKIIOYUT ero
Yepe3 HEeCKONbKO AECATKOB CekyHA.
3apepkky BKNOYEHWA yCTaHABNWBAKOT
peanctopom R4 B npepgenax 0...10¢c, a
NPOAONKUTENBHOCTL 3BYYaHWS nocne
pPa3MbIKAHWA KOHTAKTOB — PE3UCTOPOM
R3 B npepenax 15...60 c. Noka KOHTaKTbI
O4HOrO M3 JATYMKOB 3amKHYTH (ABEpb
WNW OKHO OTKPbITHI), CUrHAN TpeBorun
3BY4UT HEMNPEPLIBHO.

Ins BeIXOOA UNW BXOAA B OXpaHsAeMoe
nomelleHne 6e3 BKNIYEHWS curHana
Tpesorn Heobxogmmo cpa3ay nocne
OTKpLIBaHWA ABepu Haxatb Ha 0,5...1 c Ha
kHonky SB1 "Bnokupoeka”. B atom cny-
yae koHgexcarop C2 BuICTPO 3apsanTes
yepes peanctop R1, Ha BeIxOAE SnemMeHTa

L A

P I DD1.2 yCTAHOBMTCS HU3KWIA YPOBEHb W
GB1 T SFN ] koHgeHcatop C4 sapsxatscs He Oyner.
RS 470 9B = | MpOAOMKUTENEHOCTE PA3PAAKU KOHOEH-
i NN l' i ; caropa C2 ycraHas/MBaIOT Pe3UCTOPOM
VD1 R2 takoi, 4ytobel A0 BKIIOYEHUS CUrHana
Kas24ri, ox Tpesory TpuHMcTop VS1 3akpeinca u
100 Mkx 10 B YyCTPOWCTBO Mepewno B [AeXyPHolil

DD1 K561TN1 'Ly HA pexum.
wW-18 Nuopn VD2 cnyxut ons BGLICTPoiA pas-
R4 220k DD13 DD14 RE 470 psokm koHgencatopa C4, peauctop R1
Sle 1 0_Sle i< OrpaHUuMBaeT TOK YEPEe3 KOHTAKTLI KHOM-
i -2 6 VT1 kn SB1, a peancrop RS — 4yepes KoHTaKT I
Vlr;2 KT828A navamkoe SF1—SFN. OpHoBpemeHHO
t o KO5210 -2 ca peanctop R5 ¢ xowpgencatopom C3
470 « 290 wk x 10 B Im wrx 10 g Kewe. 7 DD1 BbINONHSIIOT QYHKUMKW DUNBTPA HUXHWUX
YacTOT, YTO MOBLILAET MOMEXOYCTONHN-

Puc. 1

Tope Ha TpaHaucTope VT1, B kOnnekTop-
HOW LIenW KOTOPOro YCTAaHOBNEH aKyCTu-
ueckunit nanyyarens HA1.

Mocne nogadn NUTAIOWEro Hanpsxe-
Hus koHpgeHcaTopel C1—C4 paspsxeHsl,
TpyHucTop VS1 1 TpanancTop VT1 3akpol-
Tel — @KYCTMHECKOIO curHana Her. Ecnm
KOHTaKThl BCEX MarHMToynpaensaembix
natinkoe (repkoHoe SF1—SFN) paso-
MKHYTHI, YCTPOWCTBO HAXOAMTCH B AeXYp-
HOM pexvme.

MpW 3aMblKaHWK KOHTAKTOB XOTsi Obl
OAHOrO M3 parimkos KoHpeHcartop C3
3apsguTcs Yepes peauctop R5, Ha ynpa-
BNSIOWWIA 3nekTpog TpuHucTopa VS1
NOCTYNUT HarnpsxeHne nNUTaHus, OH
OTKPOETCH W NUTalowWee HanpsxeHne
6ynetr nogaHo Ha Mukpocxemy DD1.
Haunetcs 3apspka koHgewcatopa C1
yepes peauctop R3. MNockonbky KoOHOEH-
carop C2 paspsixeH, Ha Bxogax noruye-
ckoro anemenTa DD1.2 HW3kuid ypoBeHb, a
Ha ero BLIXOAE — BLICOKWIA, W KOHOEHCa-
Top C4 HayHeT 3apaxarkCsi Yepes pesu-
ctop R4. Tok 3apsaaKK aTUX KOHAEHCATo-
pOB yaepxXuBeaeT TpuHucTop VS1 B OTKpLI-
TOM COCTOSHWH.

R4 npw HanaxweaHun ycra-
HOBMEHBI TAK, 4TO KOHOEHCA-
Top C4 3apskaercs GbicTpee
koHpencatopa C1. Korga
HanpsXeHWe Ha KoHAeHcaTope
C4 poctvrHeT nopora nepe-
KnioveHus anementa DD1.3,
Ha ero BbIXOAE MNOSBUTCH HN3-
KWl ypOBeHb, @ Ha Bbixoae

[+]
o]
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7

BOCTb YCTPOWMCTBA.
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30

anementa DD1.4 — BbiCOKMIA.
TpanaucTtop VT1 oTkpoercs, 1

H& BKYCTWYECKWIA CUrHanvsa-
TOp NOCTYNWUT HanpsXeHue
nUTaHWs — 3asBYYUT CUrHan
TPEBOrn.

3apsgka KoHoeHcaTopa

K+HAA1

C1 npoponxaeTcs, U Korpa
HanpsXeHrue Ha Hem OOCTWr-
HET ropora nepexknio4YeHns
anemeHta DD1.1, Ha ero
BLIXOLE YCTAHOBUTCA HWU3KWIA  |gp2
ypoBeHb. ECNu B 3TOT MOMEHT
KOHTAKThl BCEX [aTyukos op
Pa3oOMKHYTHl, KOHAEHCATOP
C3 ©6owicTpo paspsguTtest

e—=K + GB1

e 1 oA i}
E] e }le 1 o1 140%Er*7
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yepes guop VD1, Ha ynpa-

BNAIOLWMWIA 3NEKTPOLA TPUHU- Puc. 2




"PAJNO" — HAYUHAIOLLIUM
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Bce peranu, kpome gaTimkos, Gatapen
NUTaHWA M aKYCTUYEeCKOro uany4arens,
MOHTUPYIOT Ha NeYyaTHOM nnare U3 oaHo-
CTOPOHHE PONLIMPOBAHHOIO CTEKNOTEKC-
TONUTA, YepTex KOTOPOW nokasaH Ha
puc. 2. B yCTpONCTBE NPUMEHEHbI NOCTO-
fiHHble pesucTtopel — MJIT, C2-33, oHu
YyCTaHOBNEHLI NepneraukynapHo nnate,
nopcTpoedHbie pesucropsl — ClM3-38A,
okcuaHble koHgeHcatopel — K50-35 wnu
aHanormyHble umnoptHoie. Ouoas VD1,
VD2 — mobuie 13 cepuin K521, KO522.

HanaxwueaHne ycTpoicTBa CBOANTCH K
YCTEHOBKE 331€PXKN BIIIIOYEHUS CUrHa-
na Tpesorn v NPoOLONXMUTENBHOCTM ero
3By4aHus. Mocne BKIKYEHWA YCTPOACTBa
KpaTkOBPEMEHHO 3aMbIKalIoT KOHTaKThl
paryvka. Yepea HeCKONbKO CeKyHp
[OMKEH 3a3ByYaTb CWrHan TpeBOru.
Y106b YMEHBLWWTL €ro rPOMKOCTE Ha
BPEMSI HANAXWBAHWA, NOCNEeA0BaTenbHO
C aKyCcTMYEeCKMM u3nyyatenem MOXHO
BPEMEHHO YCTaHOBMTb PESUCTOP COMpPO-
Tuenennem 100...300 Om. 3apepxky

Tpunuctop VS1 — 2¥107 ¢ nobbim Byk-
BEHHBLIM WHOBKCOM. Mukpocxemy
K561T/11 moxHO 3amennTb Ha K1561T/11
vwnu TC4093BP. KHonka SB1 — SWT-20,
KHOMOYHbLIA NepeknoyaTens ¢ Gukcaumei
SB2 B170G, PS845L, PS850L.
Jartumkn (repkoHbl) rogatcs mobbie,
paboTarlme Ha 3aMblKaHe, OHW A0MXK-
Hbl OblTb B KOMMNNEKTEe C MarHutamu.
AkycTuyeckuin  curHanmaarop W-18
MOXHO 3ameHuTb Ha SCO715BL, Ho
noAoOnAET W APYrol CO BCTPOEHHbIM
reHepaTopoM Ha HanpsXKeHWe NUTaHWs
6..9B v c notpebnaeMbBIM TOKOM He
Gonee 200 mA.

MuraloT YyCTpoONCTBO OT WMMNOPTHOW
Garapew 6F22. MNpymeHerve oTevecTeeH-
Heix 6arapei "Kpona”, "KopyHa” ve xena-
TENLHO N3-38 WX Manoi eMKOCTH U Hecno-
cobHocTi oOTaasaTe GONbWOR TOK B
Harpysky. Jly§wimia pesynstar MOXHO
nony41Tb, ecnu npuMmeHuTs Garapeio 3
LECTN ranbBaHNYeCKNX 3NEMEHTOB TUMO-
pasmepa AA. BHewHWin BUO CMOHTUPO-
BaHHOW nnatel Nokasad Ha pwmc. 3. Ee
emecTte ¢ Barapeeil NOMeLLaT B KOpnyc
noaxoasiero pasmepa.

BKJIIOYEHUS CUrHana TPesorn perynu-
PYIOT NOACTPOEYHEIM pe3nctopom R4, a
npogomkuTensHocTe — R3. 8Tn onepa-
UMK HeoBXx0aAMMO NPON3BECTN HECKONBKO
pas c nHTepeanom 2...3 mMuH, 4106k pas-
psRaMNMCE BCE KOHAEHCaTope. 3arem
ABWXOK NOACTPOEYHOrO pesuctopa R2
YCTaHABNMBAIOT B HWUXHEE MO CXeme
NONOXEeHWEe, BKNKYAIT YCTPOWMCTBO M
KPATKOBPEMEHHO HAaXWMAIOT HA KHONKY
SB1. Ecnu Yepes HeCckONbko MUHYT Cur-
Han TPEBOrn He 3a3BYYMT, TO Hanaxuea-
HWE 3aKaHuMBaloT. B npoTtuBHOM cnyyae
HeobxoaMmo 3ameHnTs KongeHcarop C2
Ha [ApYron, eMKOCTBIO HE MeHee
470 mMkD,

JLlns NOCTaHOBKM NOMELLLEHUA Ha oXpa-
HY NOcne OTKPLIBaHUA ABEpW CcHayana
BKITIONAIOT HanpsXeHWe NTaHus, a satem
HaXMMaIOT Ha KHONKY SB1, GbICTPO BLIXO-
OST 1 3akpoiealoT Agepb. lMpu Bxope
YCTPOWCTBO MOXHO BbIKNIOYNTE NyTem
OTKJIOYEHUA HANPSKEHUS NUTAHUA UK
nepesecT ero B AeXYDHbI pexum,
HaxaB Ha kHonKky SB1.

Penakrop — H. Hewaesa, rpagwra — H. Hevaesa,
oo — asTopa

[ Ha cTpaHuuax XypHana

"Pagwo”

HEOAHOKPaTHO Gbinn onybNIMKOBaHI
ONUCaHUA OXPaHHBIX YCTPOWCTB pasnmy-
HOroO Ha3HaveHus. B BonbWWHCTBE M3 HUX
ANs  nogadyu  TPeBOXHOro  curHana
MCNONL30BaHE aKyCTUYECKWe Wanyyare-
N, CUPEHBI, 3BOHKIM UM ONTUYECKWE NPK-
BopLl — namMnbl HaKaNMBaHWA, CBETOANO-
bl 1 T. a. Takue curHans NPU3saxbl UCny-
rartb Hapywwrens nubo npueneyb BHUMa-
HUE OKpyxawwwx. B page cny4aes aror
MOAXoA, BNoNHe Onpasaad, OAHaKo, ecnu
pedb aet 06 oxpaHe yaaneHHbix o6bek-
TOB, HAPYLIMTENL MOXET HE MCNYTaTLCs, 8
NONLITATECA OTK/IOYUTE MCTOYHWK 3BYKa
wnu ceera. PaccuuTeiBaTe Ha NOMOLLbL
noaen, yenbllWasLwmnx CUrHan Tpesorw,
TOXE He BCeraa NpuxoauTcs.

MoaToMy BaXXHO Nepeaarb CUrHan Tpe-
BOTM HENOCPEACTBEHHO BnaaenbLy oxpa-
Haemoro ofbekTa AWM 3auHTepecoBaH-
HeIM nuuam. [ins peleHns 31O 3apayqun
MOXHO MPUMEHUTL PaaMOKaHan, HO 310
norpebyer NpvoBpeTeHa MNM M3roToB-
NEHWA NPUEMHKKA, NepefaTimvKa u Apyro-
ro obopynosanus. Mpu MCNONL3OBAHUK
paspelleHHblx YacToT M3-3a UX 3arpyXeH-
HOCTW BENWKA BEPOATHOCTL NIOXHON Tpe-
BOMM MNK NPONYCKa TPEBOXHOMO CUrHana,
KpOME TOro, AanbHOCTL AeACTBUS paano-
NUHUK orpadnydeHa. MOoXHO uenone3o-
BaTk NPOBOAHLIE TenedOHHbIE CeTH, HO,
BO-NEPBbIX, OHW ECTb HE BE3aE, a BO-BTO-
pbix, BCE paBHO HEOBGXOaMMO crneumarns-
Hoe 06opyaoBaHme.

HawnGonee npocTo aty 3agayy MOXHO
PEWNTL, €CNU NPUMEHUTE MOBUNEHBINA
TenedoH. B HacToswee Bpems GOnbLIMH-
CTBO HaceneHHbIX NyHKTOB HaxoQsaTCs B
30HEe NOKPLITKS Kakoro-nubo oneparopa
COTOBOM cBf3K. MobunbHble TenedoHb!
cTaHoBATCH BCe Donee goCTynHbiMKM, a
MHOMME M3 HUX MOPanbHO YCTapenu u He
FKCNNYaTUPYIOTCS, XOTH W HaxOORTCs B
pabouem coctosHuu. BOT ux B nepeyio
o4epent 1 LenecoobpasHo UCroNb30BaTh
B KayecTBe nepefarymMka TPEBOXHOIo
curLana.

Mpucnocobute MOGUNBHBLIA TenedoH
LR nepepayn curHana TPeBorn MOXHO
pasHeiMi cnocobamu. OavH M3 camblx
MPOCTLIX 32KMNI0HAETCA B TOM, 4TO B Tene-
doHe HeoBxoaMMO OTKIIIOYUTE aBTOMaTH-
yecky BnoKMpOBKY KNasMaTypbl, 3anpo-
rpaMMUpOBaTL OOHY M3 KHOMOK B PEXUM
"BeicTporo Habopa” Tpebyemoro Homepa,
a npu NOSIBNEHUW CUrHana TPesorn OT
OXPaHHOr 0 CUIHANM3aTopa 38MKHYTb KOH-
TAKThl 3TON KHONKK M YAEPXUBATE UX 3aM-
KHYTBIMW B TEHEHWE HECKONBKMX CEKYHA.

Mpennaraemoe YCTPONCTBO "Haxuma-
€T Ha KHOMKY B HYXHbIA MOMEHT 1 "yaep-
xuBaer” ee Heobxogumoe epems. Ero
cxema nokasaHa Ha puc. 1. Ha Bxog
mukpocxemsl DD1 npu cpabartoieaHun
curHanuaaropa nocTynaeT BLICOKWUIA Ypo-
BeHb, YTO 3anyckaeTt oaHosubparop, cob-
paHHuli Ha 3TOlM Mukpocxeme. Ha ero
Bblxoae GOpPMUPYETCs MMNYNLC Hanps-
XKEeHWUA, OUTENLHOCTL KoToporo T onpe-



Nepepaya curHana Tpesoru
C MOMOLLbIO MOOMJILHOIO

TenedoHa
B. EJIN3APOB, r. CMoneHcK

ABTOp npepnaraer ycTpPOMCTBO, KOTOPOE COBMECTHO C MO6GW/Ib-
HbIM TenegoHOM NpH MNOAKMIOYEHUH K OXPaHHOMY CHrHanusaropy
nepegaer TPEBOXHbLIA CHrHan no KaHanaM COTOBOW CBfI3M.
YcTpoiicTBO NPOCTO B M3roToBAeHnu v Tpebyer MUHUMaNLHOM gopa-

6oTku TenegoHa.

[enAeTca napaMeTpaMm aNeMeHTOB Lenn
R4C3 v coctasnaer okono 5 ¢, ee MOXHO
paccuurate no npubnkeHHoit dbopmyne
T=(0,3...0,5)R4C3.

MOXeT "CHsTb TpyBKy”, NpocAyLIaTk, 4TO
NPOMCXOAMT Ha OxpaHsieMom obbekTe, K
yXe NoTOM NPUHUMAaTE Kakne-nmbo Mepb!.
Awnoa VD1 3awmwaer Tpanaunctop VT1 ot
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S ebiBpocoB HanpsxeHws, a uenb R2C2
T e npenoTepalwaeT 3anyck onHosubpartopa
ﬁ v 2 0 Npu NOAAYE NUTAIOLLETO HAMPSHKEHNS.
é / / MobunbHblin TenedoH nopabaTtuiBaloT
é" 7 cnepyolwmM obpasom. CHumalot nuue-
{/f BYIO NaHesb, M K KOHTaKTam HYXXHOW KHOM-
4 K1 NPUNanBaloT TOHKWE NPOoBoAa, Hanpu-
K X1 mep MN3B-2 0,1 (pmc. 2). Vix BuiBOAAT
yepes OTBepCTUE B KOpNyce, NpUNansaoT
Puc. 2 K KOHTaKTam rHesfoBOWM HacTh pasbema
X1, npukneeHHoi kK 6okoBOI CTeHKe Tene-
=
;
=
&
&
=
o
g >
=
g KT3102 %
[
E st < Kseie. 8 DD1 <4— 1026 E
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JTOT MMNYNLC OTKPOET TPaHaucTop
VT1, HanpskeHue nuTasnus NOCTyNuT Ha
obmoTky pene K1, oHo cpaboTtaet v 3am-
KHET KOHTaKThl KHOMKKW "BeicTporo Habo-
pa” MobunbHoro TenedoHa — TPeBOXHLIN
cuUrHan NocTynuT Ha tenedoH BbisbiBae-
moro aboHenTta. MNpw xenavmmn aboHeHT

c¢doHa. Ecnn mMoOHTaX caenad akkKypartHo,
nposofa He ByayT MelWaTte HOPMAanbHOMN
paGote KHOMKM W TenedoHOM MOXHO
NONBb3OBATLCS MO NPAMOMY HA3HAYEHUIO.
K wiTbipeBoii YacT pasbema NpunansaT
MOHTaXHbIe NPOBOAA B U30NALMKN U COe-
JMHSIIOT WX C KOHTakTamu pene K1.1.

HanpskeHwe NUTaHus Npeanaraemoro
ycTpoictea — 5...15 B, u nurate ero
MOXHO OT OXpPaHHOro CUrHanuaaropa.
Bxog, ycTpoicTBa COBANHRIOT C 3anemMeH-
TOM CUrHanu3aropa, Ha KOTOpoM MosBna-
€TCH BLICOKMIA YPOBEHb HANPSKEHUA, NpW
nogave curHana tpesorw. Hanpumep,
Npwv NOAKMICHEHUM K OXPaHHOMY CUrHANN-
3aTopy [1] BxoA YCTPOICTBA COEAMHSIOT C
BeiBogomM 14 mukpocxemel DD2, nanps-
XEHME NWTaHWs noaalT ¢ BoiBoga 1
mukpocxemel DA2, a obwwe nposoga
COEAMHSIOT.

B yCTpOWCTBE NPUMEHEHLI PE3UCTOPL
MNT, C2-23, okcuaHble KOHOEeHCaTopL! —
umnopTheie, C1 — K10-17. Tpanaucrop
KT31026 samenum Ha noboit u3 cepuu
KT3102, avopn KO521A — wHa avoas
cepuin KO522, KA103, KA503 ¢ niobbimu
BykBEeHHBIMKM MHAEKCamK, MHe3ao v Bunka
X1 moryT 6biTb nobble manorabaputHble,
HaNpUMep, OT KOMMLIOTEPHOW TEeXHWKW.
Pene — nioboe manorabaputHoe C HOp-
ManbHO Pa30MKHYTHIMKU KOHTakTamu u
HanpspkeHvem cpabatoiBaHna He Gonee
HanpsXXeHus nuTasua ycTponctea. Pe-
auctop R5 Heobxogmmo nopobpate Tak,
yToObl NpW OTKPLIBAHWK TpaHaucTopa VT1
Ha obmoTke pene Buino Tpebyemoe Hanps-
wenve. Mpu HanpsxeHun nuradma 5B
nopoinayt PAC15 (nacnopt PC4.591.002),
P3C55A (nacnopt PC4.569.603), npwm
12 B — P3C15 (nacnopt PC4.591.004),
P3C55A (nacnopt PC4.569.602). He-
UCNONBb3YEMBIE BXOALI BTOPOro MynbTH-
Bubparopa mukpocxemsl DD1 (BbiBOAL!
11, 12, 13) coeamusioT ¢ obwmrm nNpoBo-
FIOM.

Detanu ycTpoicTea CMOHTUPOBaHL! Ha
MakeTHOM nnare. Ee pasmewarot B KOpny-
Ce NOAX0ASLLEro pasmepa 1 COeaMHAIOT C
OXpaHHbIM CUIrHaNM3aTopoM TPEXNPOBOA-
HBIM XIYTOM MUHUMaNEHO BO3MOXHOW
OOvHBL. TpY HanMYyMKM Ha OXpaHaemMom
06beKTe CETEBOr0 HanpsikeHus K MO-
BunbHOMY TENnedoHy (2BTOp MCNONL3oBan
"Siemens A35") uenecoobpasHo NoAKIo-
YWUTb 3apALHOE YCTPOWCTBO.

Ecnu  npuobpect  MUKpOCXemy
KP1561Al 1 He ynaetcs, a OXpaHHblin Cur-
Hannaatop cobpad Ha MWKPOKOHTpONne-
pe [2] wnn mukpocxemax cepun TTJ1, B
YCTPONCTBE MOXHO NPUMEHWTE MWUKPO-
cxemy K155A3 nnm K555AI'3 u cobpate
ero rno cxeme, NOKasaHHOW Ha pMc. 3.
MoaknioyaloT ero K OXpaHHOMY CUIrHanm-
sartopy [2] Tak: BXOg, yCTpOWCTBA — K
Beisoay 17 mukpocxemsl DD1 curHannaa-
TOpa, HanpsxeHwe nUTaHus noaarwT C

sBuiBoga 1 mukpocxemel DA1, a ofme &

NpoBOAAa COenVHSAIOT.
NINTEPATYPA

1. Oz0nuH M. Oxpaskblil cUrHanWIaTop c
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A. MAMMYEB, n/o LLlatanoBo CMOneHcKo# obn.

B HacTosujee Bpems BCe Halye npasfHuki OTMEYaIOT CamoToM MM
deiiepeepkomM. 3pennuye 3To KpacoyHoe, MHTePeCHOe, HO OQHOBPEeMEHHO
M MUMOJIETHOE B NPSIMOM M NepeHOCHOM cmbicne. Caenars camor "MHO-
ropasossiM” MOXHO, €C/I BON/IOTUTL €ro B 3AEKTPOHHOM BUe, rnpume-
HME 4N CO34aHns CBeTOBbIX 3¢hheKkToB pasHOLUBETHbIE CBEeTOANOAbI, 8
A9 aKyCTHYECKMX — 3BYKOM3Ny4aresib CO BCTPOeHHbIM reHepaTropoMm.

Cxema yCTPOMCTBA noOKasaHa Ha
pwuc. 1. OHO cocTOMT M3 akycTude-
cKOro umuraropa, cobpaHHoro Ha auone
VD1, xonpeHcarope C1, peswucrope R1,
TpaHauctope VT1 w 3Bykouanydarene
HA1, a TaKke HeCKOMNBKUX CBETOBBIX MMW-
tatopoe A1—AN, nepsbid U3 KOTOPbIX
BbINONHEH Ha anemenTax 1R1, 1C1, 1VT1,
1R2, 1HL1, 1HL2 (npedwkc B oBo3Haqe-
HWM BNEMEHTOB COOTBETCTBYET HOMEPY

TpaHaucTopsl 3VT1—NVT1 wn sekniovarca
BCE OCTalNbHble Napbl cBeToamonos. Tak
cospaerca addeKT nocneaoBarensHoro
nepemMelLeHns "CBeToBoro apsaa”.
Mocne ornyckaHWa kHonku SB1
HayHeTcs paspsgka konpencaropa Ci
uyepesa peanctop R1 1 amuTTEepHLIA Nnepe-
xop TpaHsucTopa VT1, a Takke paspsaaka
koHgeHcatopa 1C1 yepe3a aMWUTTEpHbIiA
riepexop TpaHauctopa 1VT1, pesauctop

OTBEPCTUA ONA 3BYKOW3NY4ATENA W Coean-
HUTENBHBIX NPOBOOOE.

OnemMeHTsLl CBETOBOMO MMUTaTopa MOoH-
TUPYIOT Ha NeYaTHoN rnnare Takxke u3 oaHo-
CTOPOHHE (PONLrMPOBaHHOIO CTEKNoTeKC-
TONnMTa, 4Yeprex KOTODOﬁ nokasad Ha
puc. 3. Ha ananornuyHbix nnarax pasme-
LWAIOT 3NeMeHTbl APYrMX CBETOBbIX MMKUTa-
Topoe. MpepycMOTpeHo NATb MECT ans
YCTAHOBKW OBYX CBETOAWMOAOB W OAHOMO
pe3ucTopa, 4TO TNO3BONAET CAenarb
HECKONBKO BApWaHTOB CBETOBLIX WMWTATO-
poB. Ha ceo60oaHbIe OT CBETOAVOA0B MECTa
YCTEHABNWMBAKOT NPOBONOYHBIE NEPEMBIHKN.

Mnatel CBETOBLIX VMUTATOPOB COEaM-
HAIOT mexay coBOoil oTpeskamu Xryta us
Tpex NpoBoLOoB, OHW 0BpasyloT rupnsHAay,
KOTOpOI npuaaiot dopmy "canora” u pas-
MELLAIOT Ha CTeHe, Aepese WnWu Opyrux
npeaMeTax. YMcno CBeToBbLIX UMUTaTOPOB
MOXeT ObiTb OT HECKOMNBKUX e0MHWLL A0 He-

CBETOBOro wWmuTatopa). B wmcxogHoMm
COCTOAHMK TOCNe NoAayn nuTaHus Bce
TPaH3UCTOPbl 3aKPLITHI, CBETOAMOALI HE
CBETAT W aKYCTUYECKOro CUrHana Her.
Mpu Haxamm Ha kuonky SB1 "Myck”
korvpgeHcatop C1 6wiCTpo 3apsauics
yepes pgwon VD1, Ttpanauctop VT1
OTKPOETCA W HanNpsXeHWe nocTynuT Ha
asykouanyyatens HA1 — nopgaetcs aky-
cTUYeckuit curnan. OaHOBpeMEHHO Yepes
peauctop 1R1 HayHeTcH 3apAaKa KOHAeH-
caropa 1C1 wn tpaHaucrop 1VT1 nnasHo

" orkpoetcs. Korga HanpspkeHue Ha ero

amuTTepe nocturHeT 4...5 B, ceetoavons
1HL1, 1HL2 HaumyT cBetvTb. [Npu 3TOM
npoucxoauT 3apsiaka konpexcaropa 2C1
yepea pesuctop 2R1, TpaHauctop 2VT1
TaKKe NNaBHO OTKPOETCH U CTaHyT CBETUTh
ceeroguoas 2HL1, 2HL2, 3arem noove-

. peHo aHanorryHeIM 06pa3oM OTKPOIOTCH

1R2 w ceetoguonon THLT, 1HL2. [Owopg
VD1 npensitcTeyeT BuiCTpOid paspsake
koHaeHcaropa C1 4epes KOHTaKThl KHOMKK
SB1. B pesynsrate atoro TpaH3uCTOpb!
VT1 1 1VT1 nnaeHo 3akpuiBaoTcs — aky-
CTUHECKMIA CUrHan 3aTvuxaet, a CBeToaAno-
Asl THL1, 1HL2 racuyT. 3atem nooyepea-
HO racHyT OCTa/bHBIE Napsbl CBETOAMOLO0B.

KOHCTPYKTWMBHO YCTPOWCTBO BLINOMHEHO
creayrowm oBpasom. DnemeHTbl aKkycTii-
YecKoro MMMTaropa, Kpome 3ByKowany4ya-
Tens HA1, MOHTUPYIOT Ha NeYaTHoi nnare
“3 oaHOCTOpOHHe GONLIMPOBaHHOTO CTe-
KNOTEKCTONWTA, €e YepTex nokasaH Ha
pwuc. 2. Mnaty Bmecte ¢ barapeein GB1 1
3BYKOM3Ny4aTenem pasMeLualoT B Kopriyce
MOAXOLSLLETO pasMepa U3 U30NALMOHHOIo
marepuana. Ha ero creskax ycraHaenu-
BaIOT BHIKMIOYaTENb nutanms SA1, kHONo-
yHeli nepekmoyatens SB1 v pgenaor

A1 AN CKOMNBKWX OECHTKOB —
S > A G - T} 3T0 3aBMCWUT OT BO3-
7 i MOXKHOCTEI! 1 XenaHus
sat\ 581 HA1 +[I] —— : panvonobutens. OpmH
"B " "Myck" i . 1R1 10« \ KT315B E % /_/\ M3 BO3MOXHLIX BapK-
2 VD1 KT3158 = > — 17 2 | (SIS QOB TN
el T KO5226 R156 & " ; ! mel 3 12 cBeToBbIX
op | P (& i 1c1 =¢ P* i VIMMTATOPOB MOKa3aH
s s 4 i | 22mkx168B é? A#SISYEM : Ha puc. 4. Ha pucyHke
4.7 K x 16 B : Aoz |1 OKPYXHOCTAMI 0603-
i é; AN3OTEM| 1 Ha4eHo  MNONOXeHWe
i | ceeTogmoaoB Ha

f e e et . Heeaes ~!'  nevarHbix nnarax.
Puc.1 i )\ B ycTpoiiCTBE NPUMEHEHbI PE3UCTOPbLI
i 8 OMIT, C2-23, okCuOHLIE KOHAEHCAToPb —
E { MMNOpTHBle. JONyCTUMO MCMNoONb30EBaTh
L & o=o®| & TpaHaucTopkl cepnit KT315, KT3102 ¢
Q 8 o0 &0 nobeimM - BYKBEHHBIMKM - MHOEKCAMMN.
¥ Q o a P v Ceeroouofbl — PasHOro LBeTa CBe4eHns C
20 o0 paznuuHoi hopMOoii 3NyyaIoLLER NoBEPX-
oo > st~ HOCTW. KpacHoro uBeTa CEE4EeHWA: KPYITon
¢opmel — AN307BM, KUNO21A-K; kea-
K-BB1<—° g,VT1 s 1"0}_0\ ppatHoit — KUMNMO2A-1K; npsivoyrons-
K-HA1=<—1® 5:{3:;1 ( e K-GB14-J/"°‘L:-"° kL \—>K-2[21 HOW — KWMMO1A-1K; TpeyronbHoin —
KSB1<T9p0Dte T 2K 1R1 Em - o ;‘m 1 Ié";‘f\}?n KP'I”M(_JSA—‘I K. SeneHoro uBeTa CBEYEHIS:
KeHA1<— o f—"K‘WT‘i iy 6k © /—’ Kpyrnoit popmbl — AN307BM, KUMA21A-1T;
K SA1=—1® €1 Puc.2 \ EQI NTY/] Puc.3 KBzav.qpaTmﬁ—KMnM()zB-m; NPSIMOYTONb-
- . HoiW — KWMMO1B-1J1; TpeyronsHon —

KMMMO3B-1J1. XenTtoro LpeTa CeBeYeHis:
Kpyrnoi hopmbl — AN307AM, KMNMO21A-X
npsimoyronsHoit — KWMNA28A-XK. Ecnm
[OCTYNHBI TOMBKO KPYTNbie CBETOAMOAH, TO
WX MOXHO OBTO4MTE HANWNBHUKOM A8 MpK-
[AaHus xenaemoi ¢hopmbl. 3ByKOU3TyHaTeNb
HA1 npvMeHeH OT CTaporo KoMnbloTepa
"PoBoTpoH", HO MOXHO WMCMONbL30BaTh U
rOTOBbIA, CO BCTPOEHHBLIM MeHeparopom Ha
HanpsbxeHve 3 v 6 B. Boikmodarens nura-
Hma SA1 — moboit manorabapuTHeii Ha fsa
nonoxexus, Hanpumep MT-1, KHONOYHLIA
nepexknoyarens SB1 — ¢ camososeparom
KM1-1 (MKH6-1). MuraloT ycTpoCTEO OT
npyxBarapein 312G vnmn 3712, coeamHeHHbIx
rocnegoBarensHO, UMM OT CETEBOro MCTON-
HUKA NUTaHusa C Hanpsokedvem 9 B.

Mocne BKIIOHYEHWA MUTAHWA HEKMMAKOT
Ha kHorky SB1 1 ynepxeaior ee. Mpu aTom
CBETOAMO/IbI HA BCEX NaTax CBETOBbLIX UMK~
TATOPOB MOCNefoBareNbHO 3aropalTes U
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3BYHWT aKYCTUHECKMIA curHan. Ecnm He ropst
CBETOAMObI HA OAHOWN U3 MNAT B rMpNaHae,
T0 HeobxooMO NPOBEPUTE NPaBUNBEHOCTL
YCTaHOBKM AeTaneli Ha aToi ne4aTHOM nnare
W UX MCNpaBHOCTL. ECi He ropAT cBeToamo-
bl Cpasy Ha HECKONLKWX nnarax, To Aonon-
HUTENBHO NMPOBEPSIIOT NPaBUIBHOCTE MOH-
TaXa COeMHUTENBHBIX MPOBOAOS.
CKopoCTb NnepemelleHnst "CBETOBOro
3apaga” namMeHslT nogbopom KoHpoeHca-
Topoe 1C1—NC1, a AnMTensHOCTL 3ByYa-
HWSI CUTHanNa rnocne OTNYCKaHWA KHOMKW —
noabopom koHgeHcatopa C1.
Pe,qannp-— H. Heuaesa, rpagwra — H. Hevaesa

dotoTmp

A. JIEHKHWH, r. Psazaub

Ha crpanmyax xyprwana "Paguo” yXe paccka3sbiBanock 0 nasep-
HOW yKaske W €€ nNPUMEHEHMN B pPasfInYHbIX KOHCTPYKUUSX.
Mpogonxas sty Temy, asTop CTaTey Npegnaraer caenars Gororup ¢
MCIONb30BaHNeM N1a3epPHOM YKasKky.

Koﬂc*rpyxmm—uo ¢oTOTMP COCTOMUT N3
ABYX Y3NnoB — Ny4eBoro nucroneta u
muwenn. MNuctoneT eeinonHeH Ha Gase
nasepHoN YKaskn M "CTpenseT” KopoTKu-
MW CBETOBBIMKM MMIYNbCamK. MulleHs He
TONBKO PErvcTpUMpYeT nonafaqHws, HO W
NOACHMTHIBAET MX YUCNO, a pesyneTart

¢ pewwndparopom, a DD3 — neonyHo-gecs-
TUYHBIA cyeTyrk C pewmndparopoMm ons
YNPaBneHnsi CEMUCErMEHTHBIM CBETOOMO/-
HbiM uHaukaropom HG1. MutaoT MuleHs
or 6arapen GB1 HanpsokeHvem 9 B.

Mocne BKNOYEHWA NUTAHWA KOHOEHCE-
Top C3 3apsuxaeTcs yepes pesvctop R12un

X
S i
SAT oy == K Betts 14 001003 HET
fq’?:_ B \ooowmsx L L GuBs 03
T lg *168 ki andSies
BLI-BL%_ANSOTEM 4 6 9
. s[erfab—iia
N g I i
cd P a1 ) 8
T HERE
wt e A e A
3
o 1 MK K 6448.7 DD1, DD3
K561T01 ~ 8016, 6 D0Z
— 02 KSBTHES R1Z2 100K ==
g RI-R1 1K

13
celerolo
mz +

]

9
'gﬂm A

=

9 @’“ i’“ %ﬂ-’m"

0 o~y Ty labao~

Il
i
C1 022 mx 51p

Puc.1

BRIBOAUT Ha UMGPOBOA CBETOAMOOHbIIA
WHAMKaTop. Kpome Toro, uHtepsan epe-
MEHW, B TEHEHWE KOTOPOro MOXHO CTpe-
naTb, orpaduyed. Jna nHaWKaLnMm octarka
BPEMEHW WCMONb30BaHLE CBETOANOALI
pasHoro LBeTa CBEYeHWS, PacronoXeH-
HblE H2 MMLLUEHW B BUOE BEPTUKaNbHOTO
ctonbuka. Mocne ee BKNOYEHWA HaYyHeT
CBETWUTL BEPXHWI CBETOAMOL, 3ENneHoro
useta. B TeyeHwe HECKONbKMX CekyHf
CBETOAMOAL  BCMLIXMBAKOT W FacHyTt
nooYepeaHo CBEpXy BHWM3 A0 Tex nop,
NoKa He 3aropuTCs Camblil HXHWA —
kpacHoro ugerta. Muwens 6nokupyetca, a
Ha uMdpPOBOM MHAMKATOPE BbICBEYMBAET-
ca obuwee wvcno nonagadHuniai 3a aTtor
uHTepean Bpemenn. JankHocTs "cTpens-
6bl" OCTUraeT HECKONbKMX METPOB.
MpuHUMNUaneHas cxemMa MULLIeHN noka-
3aHa Ha puc. 1. B kadsecTse 3NeMEHTOE,
YYBCTBUTENBHBIX K N@3EPHOMY U3NYHEHMIO,
Wncnone3cBadel CEETOOMOOLI  KpacHOoro
useTa ceevenns BL1—BL4, Ha TpaH3ncTope
VT1 cobpax ycunurens, a Ha Norv4eckmx
anementax DD1.1, DD1.2 — reneparop
NPSMOYIONbHBIX UMIMYNILCOB C 4aCTOTOM
cneposanms 1...1,5 MNu. Mukpocxema DD2
npeacraenset coboi NeCATUYHLIA CHETUMK

HLT1-HLEB ANI307TTM

BLICOKMIA YPOBEHB YCTAHABNNBAET CHETHMKA
DD2, DD3 B HyneBoe COCTOSHME.
MHomkatop HG1 nokasoisaet ungpy 0, m
ceetut ceetoamon HL1, curuanvanpys o
TOM, 4TO Ha4ancs orcHeT BpemeHn. Ha exo-
nax norvdeckoro anemexta DD1.4 — Hu3-
KWiA YPOBEHb, 8 HA €ro BLIXOAE — BLICOKMA,
rnoaToMy reHeparop HasmHaeT paborarte K1
NPAMOYIONbHEIE UMMYNBECH NOCTYNAT Ha
exon CN cuetunka DD2. Mo cnany nmnynb-
ca oTpuuaTensHOon NoNApHOCTM OH Nepe-
kmouurtcs, ceetogmon HL1 noracHer, HO
cTaHeTr cBeTWTh ceetoamon HL2. Cneay-
IOWWIA UMNYNLC reHeparopa npueener K
noracaduio ceetoguona HL2 v aaxuranmnio
HL3. Takvm obpasom, CBETOAMOANI, Ha4YU-
Has ¢ HL1, cranyT nocnenosarensHo 3axu-
ravbCs M racHyTb A0 TEX NOP, NOKa He 3aro-
puTcs nocnepHuin n3 Hmx — HLS. B aror
MOMEHT BBICOKWA YPOBEHL MOCTYNUT Ha
BXOObl noruydeckoro anementa DD1.4, Ha
€ro BbiXO€e YCTaHOBUTCS HU3KWIA YPOBEH,
KOTOpLIV 3anpeTuT paboTy reHeparopa.

Ecnn npw BeICTpEne W3 nucronera

nasepHulid Nyy nonageTt B oavH 13 ¢GoTo-

anemenToB BL1—BL4, Ha Hem noseutcst |

HanpskeHwe, KoTopoe noctyrniur Ha Gasy
TpaHaucTtopa VT1 notkpoer ero. JlasepHbiii

’

-
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HLY HL8 LT HLE WLE™ HLY“HLI - HLZ HLT

Ta tonwmHoin 1,5...2 mm,
usobpaxeHHon Ha puc. 2.
Wcnonb3osaHsbl pe3ncTo-
pbl — C2-23, koHaeHcaTop
C4 — K50-35 nnum aHanoruy-
HBI UMNOPTHLIKA, OCTaNb-
Hoie — K10-17, KM-6.
Buikmiovatens  SA1  —
OBWKKOBLIA,  Hanpumep,
S$512D10 wnu ppyroii, noa-
XOOSWMIA No pasmepam.
CeeTtoamoaHsii  MHAMKa-
TOP YKa3aHHOTO Ha Cxeme
T™MNa — OOHOPa3pAaHLIA
CEeMUaneMeHTHLI — 3ame-
HAETCH aHaNorvyHeM C
obwwrmM aHogom, Hanpu-
mep ANIC3246. Ceetogm-
ogs HL1—HL8 senedoro
ueera ceeyenusi, HL9 —
KpacHoro — niobele orte-

70

Vx our-6L4Y

YECTEEHHbIE UMW MMNOPT-
Hble auaMeTpoMm 5 mm.

Puc.2

NMCTONET "CTPenseT” KOPOTKMMM CBETOBbI-
MW UMNYNBCaMK, NO3TOMY TpaHaucTop VT1
OTKpLIBAETCS Ha BPEMS ero AeNCTBNUSA, KOH-
nencarop C2 3apsxaercs v Ha Hem ¢op-
MUPYETCH UMNYSbC Hanpsokedns. KoHpeH-
catop C2 cHmxaer BAMSHWE MMMYNbCHBIX
nomMex Ha paboTy MULLIEHW, HO YBENMHMBAET
LONUTENBHOCTL dponxTa uMnyneca.
XapakTepucTvka NepeksiioHeHns sfiemeHTa
DD1.3 umeeT cTyrneH4Yarslii BUa, U Ha ero
BbIX0Ae GOPMUPYETCH MMNYNECHLIA CHrHan
C KOpPOTKMM (pPOHTOM, 4TO Heobxoammo
AR HopmaneHoi pabotel cuetumka DD3.
Mockoneky Ha BeiBone 12 anemenTta DD1.3
BLICOKWIA YpPOBEHb, MMMYNBC MPOMAeT Ha
exoa C mukpocxembl DD3 W M3MeHWUT
COCTOSHWE CHETYMKE, 8 3HaYWT, 1 Nnokasa-
HUS LdPOoBOro nHamkarTopa. Noatomy npu
KaXKAOM NonagaHiy NoKasaHus MHANKaTo-
pa HG1 ysenmunealoTcs Ha equHILY — Tak
noacyMTLHIBaETCS ObLLUEee YMCNOo nonanaHnin
B MULLIEHB.

Mogcyer nonanadHuini - NpekpaTuTcs,
Korga HayHer ceeTuTe ceetogwon HLS. B
3TOT MOMEHT HW3KWIA YpOBEHBL C BbIXOOA
anemeHta DD1.4 noctynur Ha BoiBog 12
anemexta DD1.3 n npoxoxaeHve yMnynb-

\ COB C KOJUeKTopa TpaHsmcTopa VT 1 Ha Bxog

C cueruvka DD3 craHeT HEBO3MOXHbIM.
CeeropmonHblii nigukatop HG1 otobpaxa-
et ofLuee YMCno nonagannii B MyuwweHb. [ns
TOro 4roBbl HE YCNOXHSATE KOHCTPYKUMIO,
MCNONb30BaH OAHOPa3PAOHLIA MHAMKATOP,
noaToMy MULWEHL cnocobHa oTobpasnTs ot
OOHOMO [0 AEBATH BKMIOYUMTENLHO Nonaga-
HUA. [1n8 npyBeaeHts MULLEHW B MCXOAHOE
COCTOSHWE Heoﬁxonumo BEIKMIOHUTE M
CHOBa BKNIOHMTE €8 NMTaHWe BbikKmoyare-
nem SA1. 310 NpMBELET K YCTAHOBKE CHET-
YMKOB B WCXOAHOE COCTOSIHME W BHIBOLY
HyNsi Ha CBETOAMOAHDBIN MHAVKATOP.

Bce getann MULIEHW, 38 UCKNIOYEHVEM
Gatapen u ¢otoanementos BL1—BL4,
MOHTMPYIOT Ha NeYaTHOM Nnare u3 0gHOCTO-
poHHe POoNLIMpPOBaHHOIO CTEKOTEKCTONN-

Batapes GB1 — "Kpona”, "KopyHa™. MoxHo
WCNoNb3oBaTe cTabuManMpoBaHHbiil ceTe-
BOIA BNOK NUTaHIS C BIXOAHBIM HANPSHKEHN-
em 9...10 B. BHewHwin B, CMOHTMPOBaH-
HOW ryarbl Nokasax Ha puc. 3.
doTtoanemenTsl BL1—BL4 paaMeluaior
B MpeaBapuTensHO  NPOCBEP/eHHBIX
OTBEPCTUAX B KOMNAKT-AMCKE YEpPHOro
LBETA, 3aKPennsiorT WX KNeem K coenu-
HSIIOT C NNATOR NApOoIn Pa3HOLBETHEIX NPO-
BOAOB. MWWeHb He pearvpyer Ha uckyc-
CTBEHHOE KOMHaTHOE OCEBELUeHWEe W pac-
CefHHbIM CONHEYHDIA CBET, HO MOXET pea-
rMpOBaTh Ha NPAMBIE CONHEYHBIE NyYK.
MpuHuMnuansHas cxema nucTonerta
npveeneHa Ha pmc. 4. B ero cocras Bxo-
[T nasepHas ykaska B1, HakonuTensHbiiA
koHgeHcatop C1, kHonka-kypok SB1.
MuTaloT nucTonet ot GaTapen HanpsXeHn-
em 4,5 B. B ucxogHOM COCTORHUM KOHOEH-
carop C1 3apsikeH, Npu HAXaTum Ha KHOM-
Ky SB1 OH NOAKNIOHMUTCS K NasepHoi ykas-
ke, KoTopas 6yner uanyyartb CBeT B Teye-
HWE KOpPOTKOrO MNMpOMEeXyTka BpemeHw,
Noxa KOHAeHCcaTop He paspsautes. MNocne
OTNYCKaHUsi KHONKW KOHAEHCATOp 3aps-
LMUTCS — NUCTONET CHOBA rOTOB K BbICTPe-
ny. Peaucrop R1 orpaHvymnBaeT 3apaaHsiin
TOK  KoHpeHcatopa. CneuwansHoro
BLIK/IIO4ATENS NUTAHWA B NWUCTONETE HET,
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NOCKOSIBKY TOK YTEUYKIW KOHAeHcaTopa man.

BonblwumHCTBO feTanei nucronera
MOHTUPYIOT Ha MNeYyaTHOM nnare M3 0aHO-
CTOpOHHE HONBIMPOBAHHOIO CTEKNIOTEKC-
TonUTa TONWMHOMA 1,5...2 MM, n3obpaxeH-
Hoi Ha pmc. 5. Peaucrop R1 — C2-33,
OMNT, koHpeHcatop C1 — K50-35 wnwm
MMMOPTHLIA, KHOMOYHBIA MepekmoyaTess
SB1 — DM1-01C mnnu aHanoruyHbii,

ONe M3roToBNEHNA NY4EBOro NUCTONETE
MCNONL30BaH NNAacTMaccoBblii  KOpPNYC
Wrpylie4Horo nucroneta. B ayno nucrone-
Ta YCTaHaBNMBAIOT NasepHylo ykasky Tak,
4yTobe! OHa "cTpenana” B COOTBETCTBMW C
npuuenom nuctoneta. Ee npepeapurens-
HO OBMETLIBAIOT KNesleld NeHTon, 4Tobbl
3aMKCUPOBATE KHOMNKY BKJIIOYEHWA YKA3KM
B HaxaToMm coctosHuu. [evarHylo nnaty
3aKPENNAIOT TEPMOKNEEM BHYTPM PYKOATKM
TaK, 4To6bl MOXHO ObINO HaXxwWMaTe Ha
KHOMKY-KYpOK Npwu BeicTpene. barapeio
NUTaHWA Pa3MELLAIOT B KOpryCce nucrone-
Ta. Ecnv nossonsloT ero pasmeps!, TO
WUCMOABL3YIOT TP FaNbBaHNYECKNX 3IeMeH-
Ta Tvnopasmepa AA wm AAA c oblumm
HanpskeHvem 4,5B. MoxHO Takke
MCNONE30BaTh ranbBaHU4ECKUe 3NIemMeHTLl
OT NasepHO ykasku. [1ns 3T0ro ux Heobxo-
OUMO PasMeCTVTL B NNacTMaccoBON WIn
CneumansHo ckneeHHon BymaxHoi Tpybke
COOTBETCTBYIOLLEro AvMamerpa u ANMHOR
4yTb MeHbLue 06LUei AMHEl TPEX SNEeMEH-
toB. K nniocy n MuHycy Takoi OGarapeun
NPKUMAIOT 3a4MLLIEHHBIE KOHLB NPOBO-
008 1 QUKCUPYIOT KX TMNKON NEHTON.

NasepHylo ykasky nNoaxkmoHaloT che-
ayouwwm obpasom. BelHUMaIOT ranbeaHn-
YeckMe 3NEMEHTLI, 3a4YMLLAI0T YaCTb KOp-
nyca, o6MaTLIBaIOT ero NPOBOAOM CO CHS-
TOIA M3onaumelt 1 GUKCUPYIOT NUNKOIA NeH-
Toli. 310 ByneT BLIBOL, "+" NasepHoi ykas-
k. [pyroil NpoBos, COeANHSIIOT C NPYXn-
HOW, pPacnonOXeHHOW BHYTPW Kopnyca
yka3km — aro Gyner BoiBog "-". Coenatb
3T0 MOXHO C MOMOLLBIO 3a3XUMa “"KpOKO-
aun” B nnactmaccoeom kopryce. C cobnio-
OeHWeM MONAPHOCTM 3TW NpoBoAa nog-
KMO4AIoT K nnarte nucTonera.

Penartop — H. Hevaesa, rpagwika — 0. AHapees,
oTo — asropa




awa "konnektneka” RK3MWI (B npo-
LUNIOM M3BECTHAR YNLTPaKopOTKOBON-
HOBMKam cTpaHbl kak UK3MAV) B nocnen-

B mMeTane y UASMEZ yiuno HECKONBKO aHEN.
Cuntesatop — ADF4113, pea PIC (o —
Ha YnNpasneHue CUHTEe3aTopoM, ApYron

dopmupyeT TenerpadpHLie rnocsNKK,

rb':;naonr OrkpuiT ponnocTs0.

HWE roabl MOCTENEHHO BOCCTaHaBNMBaeT
Gbinyio cnasy. Kaxablii rog ee komaHaa yya-
CTBYET BO BCEX OCHOBHbLIX COPEBHOBaHUAX
no pagmocesian Ha YKB (“Monesom aoHe”,
"TarapuHckoM”™ 1 "PyMsHLEBCKOM™ KOHTE-
CTax U T. A.), nenonesys ece YKB aranazo-
Hel — 144, 430 u 1260 My, MNpobnema
6uina nuwe ¢ gwanasolom 1260 MIu.
AnnapaTypa 34ecb WCMoNL3yercs camo-
[enbHas, NoaToMy Bcerga OCTpo CTouT
BOMPOC MO €€ TECTUPOBAHUIO HA MECTE U N0
IOCTUPOBKE 8HTEHHOIO XO35INCTRA.

Y16kl YNPOCTUTE PELLUEHWE STUX 3aaaM,
6LINO peweHo YCTaHOBWUTL Mask Ha aToT
nuanasod. W BoT B 3Tom rogy B . PuibuHcke
(kBagpar KO98JB) nosiBuiCs Masik Ha YacTo-
Te 1296,870 M. OT noeun A0 BONNOLEHWA

sapuant UT2HI), 3arem uerwipe
Kackaga ycunenwuss Ha ADB8353,
2x28C3357 n BFG591. Hepoporas
KOMNnekTauuws nna masika Oeina
nprobperena Ha MWTUHCKOM pa-
ovopeidke B8 Mockee. [leyarHas
fnara M3roToBneHa "AoMawHuMm”
¢oro-cnocobom 1 ycraHoeneHa B
repPMETUYHBIA NIMTON AMOMWHWEBDIIA
KOpNyC (ONATL Xe 13 MUTUHO).
Mpobnema Bo3Hukna c 06pasuo-
BEblM TEHEpaTopoM Ha 4acToTy
10 MI'y "Tonas-04" ot oTe4ecTBeH-

Masx — B3 Ha MONTaX.

Ten. 207-68-89
E-mail: mail@radio.ru

[opM3oHTansHas nonapus3auuns C Kpy-
roBOM pamarpaMmmoil  HanpasneHHOCTH
peanuaoBaHa aHTeHHoi "ALFREED SLOT”
(Wenesoi aHTeHHOM B BUAE BEpPTUKa/b-
HO Tpy6ul). OavH Beyep COBMECTHOW
pabotel € pbIBUHCKORN  KOMNauuwei
"Pycckue Aru” — 1 oHa roTtoea.

Masik 1 aHTeHHa yCTaHOBeHb! Ha BbICO-
Te 50 M Ha TEXHWYECKOWN NNoLWaOoKe KOM-
mMepyeckoil paguoeewlarensioin  YKB
paguocTaHumu,

MNepewie gHu pabotel Masika ganu
MrHOBEHHBIN peaynstar. 3B0HKK Bnvkaii-
wum paguonioburensam, UMEIOWMM Ava-
nasoH 1260 My, v oTkMku Ha dopyme
VHFDX.RU nokaszanu, 470 paxe takue
napameTpsl Maska no3BONAIOT E€ro

HOW CUCTEMBI COTOBOW CBSian "Bonemor”.
Ero temnepartypHas cTabunbHOCTEL Oka3a-
nack He Ha BbicoTe. TepmocTaTMposaHve
reHepaTopa HecKONbKO YNYHILMNO cuTya-
UMIO, HO BCE Xe YacToTa YXOAWUT npumep-
Ho Ha 1 kly. Mocne "Monesoro gHs" nna-
HUPYETCS PELWUTL M 3TOT BONPOC.

BeixogHas MOLLHOCTb Maska — OKOJO
1 BT, ero A0m«HL! yCNbILLaTh C PACCTORHWS
45 km (Cc mecrta, OTKyOda NNaHupyercs
pabora B “lMonesom aHe”). JancHeiwee
yBenuyeHe MOLLHOCTM 3aMEeTHO YAOpO-
Xaetr KoHCTpykumio. Beina npegnpunaTa
nonkiTka nonysie "packavars” BFG591 —
NONYYMNOCHE ax Uenbix Tpm BatTa. Ho mask
B TAKOM peximme npopabortan TonLko oauH
yac (BbILLNKM M3 CTPOA TPAH3UCTOPLI).

WCNONBL30BaTh HE TONBLKO B "NIWYHBLIX" Le-
nax komaHobi RK3MWI 1 pobibuHckmnx
panuoniobureneid. UASMBJ (QRB 74 km),
nepBbiM OTKAMKHYBLIMIACA Ha npockby
NPOTECTUPOBaTE Mask, BpeMeHamMin Npu-
Human ero Ha 599+, RW3BP (QRB
260 km!) B MOMEHTE! Hauny4wero npo-
xoxaeHus pasbupaert NO3bLIBHOM Maska.

B pansHeiiwem ans passutns YKB asu-
xeHua B PoibMHCKE 1 32 ero npegenamu
NNaHWpyeTCs yCTaHoBKa MasikoB Ha auana-
30Hb! 144 1 430 My, Aynuodaiinel n horTo-
Martepranel 0 pabote maska pasmeLLeHbl
Ha caite <www.rk3mwi.narod/ru>. Bce
OT3bIBbI M NpeanoxeHns No pabore maska
NPUHUMEIOTCH aAMUHWUCTPaTopPOM caiTa no
agpecy <ua3mrs@mail.ru>. ||
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OaHoOAManNna3O0HHbIN
TpaHcuBep Ang
umdpoBbIX BUAOB CBA3M

Anaronuii POCCUHCKWNA (RVEHTJ),
r. Kucnosogck CTtaBponosibCKoro kpas

TpaHCHBep cobpaH Ha ne4aTtHoi nnate, W3roTOBNEHHON W3
LBYCTOpOHHE (QONBrMPOBaHHOIO CTEKNOTEKCTONUTA, YepTex
KOTOpOA NpeacTaened Ha puc. 5. Paamepel nnatol — 90x 190 mm.
Bropas cTOpOHa Nnatsl UCRO/Nb30BaHa B OCHOBHOM Kak 00w
NPOBOA, HO Ha HE HAXOANATCSH TAKKE HECKONBKO NevYarHbIX Npo-
BoAHUKOE (puc. 6). Pacnonoxenne pagnoanieMeHTOB NokasaHo
Ha puc. 7. Kauectsy marepwana [is nnarsl cnenyer yaenute
ocoboe BHMMaHWe, KU B CNy4ae NpuMeHeHus GonbrMpoBaHHOMO
retmHakca HeoBXooMMO KAk MUHUMYM KBapLEBLIA UNLTP, Lenu
yripaBnexns BapukanoM rertepoawHa, ¢asoBblil OeTeKTop
BBINONHWUTE HABECHLIM MOHTAXOM Ha AUSNIEKTPUYECKNX CTOMKaX.
Beuay Maneix rabaputoe niatbl MOHTaX AOCTATO4YHO NAOTHLIRA, W
BCE pa/MOSNEMEHTH CredyeT MOHTMpOBaTk Tak, 4Tobul Obina
BMOHA WX Mapkupoeka. BolBogbl Aetaneil, COeAMHEHHbIE C
obLMM NPOBOAOM, CreayeT nasTb ¢ 06enx CTOpoH NnaThbl.

B yCTpOCTBE NpUMEHEHB! LLIMPOKO pacr Hble paguoae-
Tanu. MNocrosHHbie peaucTopsl — MITT 0,125 unn C2-23, noactpoes-
Hible pesmcTopbl — CM3-22a unu CM3-226 (Ha nnare npeaycmMoTpeHs!
OTBEPCTUA ANIA YCTaHOBKKM 060MX BMAOE). Bece OKCUOHbIE KOHOEH-
catopbl — K50-35 UAK aHanor niHbie MMNopTHbIe. KoHaeHcaTops! B
yacrorozagalowmx uensx — KT, KL, KM, ocransHble — K10-17.

TparcdopmaTopel cmecutenei T1, T2, T5, T6 HamoTaHbl Ha
KONbLUEBBIX Maruuronposogax Ttunopasmepa K7x4x2 wunm
K10x6x3 n3 dpeppura 600... 1000HH. HamoTKy BLINOMHAIOT TDEMS
cBUTEIMKM BMecTe npoeoaamm M3AB-2 0,3. PasHomepHO Mo
OKPYKHOCTM MarH1TonpoBoAa Ha ayre rnpumepHo 8 3007 nnotHo
HamarbisaoT 15...20 BUTKOB, COOTBETCTBEHHO Ha depputax ¢
GONbLIER UMY MEHBLLUERA MarHUTHOR NPOHULAEMOCTEIO. BaxHo,
4T06bl MHAYKTMEHOE CONPOTUMBAEHME OOMOTOK 3HAuMTENbHO (B
5...10 paz) npesbiwasno ConpoTBNeHHe CaMoro CMeCHTENs.

Tparcdopmaropst MY T3 1 T4 U3roToBNEHE! MO AHANOMMYHOM
TEXHONOTMW M C TEMWM XE AAHHBIMK, HO HEMOTKa BbINONHEeHa
OBYMSsi CBUTBEIMI NPOBOAAMU.

Tpancdopmatop T7 HAMOTaH Ha KOMbLEBOM MarHUTONpOoBO-
ne tunopasmepa K10x6x3 na dpeppura 600HH. Ero nepsnyHas
obmoTka copepxmt 12 BuTKOB Nnposopa M3B-2 0,3, sTopuuxas —
2 suTka npoeoaa MN3B-2 0,8.

Bce konbueBble MarHMTONPOBOAL! Nepes HaMOTKOIA cneayet
06MOTaTE TOHKOM NPOYHOM NEHTOM, 4TOObI 3aLLMTUTL U3ONALMIO
NPOBCAOE OT NOBPEXIEHWS.

Karywxm nHayktueHocTi L4, LS, L7 1 L9 HamoTaHel Ha CTad-
OapTHBIX YETHIPEXCEKLMOHHLIX Kapkacax € ¢(eppuToBeiIMK NOA-
CTpOEYHMKaMK (0T KOHTYpoB BLITOBOM paguoannapatypsl). Bee
KATYLLKNA 3aKio4eHbl B CTaHOAPTHLIE AMOMUHVEBbIE 3KpaHbl. Ka-
Tywkum L4 L5 copepxar no 18 evmkos nposopa MNSB-2 0,3, pasHomep-
HO pacrnpeeneHHbIX B cexumsx kapikaca (5+5+5+3 eutka). Mx nHayk-
TUBHOCTE — OKOno 2 mk'H 6e3 akpawna u okono 1,5 Mkl B 3kpa-
He, NPY CpeaHeM NoNOXeHWW NOACTPoeYHIKE. KaTylliKa BbIX0-
woro M-kontypa L7 copepxut 7,5 Butka npoeoga MaB-2 0,8,
pacyeTHoe 3HayeHvwe ee uHoykTueHocTn — okono 0,3 MK H.
Karyiuka L9 copepxut 30 BuTkos nposoga N9B-2 0,3.

Opoccenu L1, L2, L3 HamMOTaHbl Ha KOMbLEBbIX MarH1Tonpo-
sofax Tunopasmepa K7x4x2 wa deppura 600HH nposoaom
N3B-2 0,3. Yueno sutkos — 18. Opoccens L6 — 10,1 100 mklH,
L8 — AnM1,2 30 milH.

Ouopp ons cmecureneit cnegyeT nogobpate € NOMOLGIO
LM POBOrO MyNLTUMETPA, KOTOPBIRA, KaK NPEBUIO, MMEET PEXNM
M3MEpeHUs NafeHWa HanpsXeHWs Ha OTKPLITLIX Nepexoaax
nonynpoBOAHMKOBLIX Npubopos. Ovwonbl B8O BpeMA NPOBEAEHWA
M3MepeHWin O0MXHB HAaXOAWTLCH B PABHLIX TEMNEPaTypHbIX
YCNOBUWSX, HANPUMER, NeXaTb Ha cTone. NPUKOCHOBEHWE pYKamK
K HAM HEeJOoMNyCTUMO, TaK Kak 3TO NOBLICHUT MX TEMNEPATYPY, HTO
TYT X€ 0TPasunTCA Ha nokasanusax npubopa.

Mukpocxemsl SN74LS393N moxHO 3amennTs Ha KS55ME1S,
CD4046BE — mukpocxemoin K661 1.

Ceetoavons HL1—HL5 — MMNopTHBIE AMameTpom 3 MM.

Hesga XS1, XS2, XS5 — ans noaokmoyYenvs aynauocTepeo
wrekepos anametrpom 3,5 mMm (minijack), nwanpumep, ST-111,
ST-214. Tuespno XS3 — DB-9F (craHpapTHbid uMHTEpPpENC
RS-232). Meapo XS4 — paasem nutanms DS-313 nnu ananoruy-
HBIFA emMy. BeicokovacToTHLIA pasbem XW1 — yrnosoi 50 Om ans
YCTAHOBKW Ha nnary.

Pene K1 — RA12W-K (Hanpsixerune nurasna — 12 B, conpo-
TveneHue oMotk — 600 Om).

Keapuesblit GuneTp Z1 MOXHO NPUMEHNTE 32BOACKOr0 U3ro-
ToeneHua. Cnegyet nuwb y6eauTbCHA B OTCYTCTBMM NMOPaXeH-
HbiX TOYek BENM3KM MCNONb3yeMOro AManasoHa v Y4WTLIBETh,




YTO OJIA HaWNYYLWero NoaasneHus 3epkanbHOro KaHana AByx-
KOHTYpHEIM [OMND xenatenbHo, 4T06bl ero yactorta Geina, no
BO3MOXHOCTH, Builwe [3]. OpHako, ecnu y4ecThb BLICOKYIO CTOM-
MOCTb W TRYAHOOOCTYNHOCTE Takmx KD, a Takxe ero yskywo
(TenedoHHyI0) NONOCY NPOMYCKaHWA B HECKONbKO Kunorepu,
CTAHOBWUTCA SICHO, 4TO 3TO LANEKO HEe Camblil ONTUManbHbIN
BapwWaHT. Y4acToK Auanasoda, OTBeAEHHbI noa undgpoBbie
BUbI CBS3W, 3HAYWTENBLHO LUMPE, W ANA ero NOMHOro NepeKpbl-
Tua Ges nepecTpoiikn Tpebyercs GunbTP ¢ NONOCON NPONycKa-
Hus npubnuauTensHo Basoe 6onbLue, 4em y cTaHgapTHbIX nane-
nuin. PaccmartpvBeas KnacCUHECKME METOAb! pacyeta nectHud-
HbIX KBapLUEeBbiX (WUNLTPOB, MOXHO 3aMeTuTb NMoOoNbITHYIO
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perans. HenpemeHHbIM yCnoBWeM HopMmaneHoi pabotbl K
ABNAETCA ero COrnacoBaHue no BXOAY W BbiXOAY C OKPYXalowwm-
MU €r0 YCUIMTENbHbIMM Kackaamu.

NWUTEPATYPA

3. BynuH C., fliineHko J1. "CnpaBotHuK pagmomoGuTena — KopoTKo-
eonHoewka.” — Kues, "TexHika", 1984,

Pegaxtop — C. Hexpacos, rpadwka — 0. AHnpees

59

3o VIy
Ko o

aﬂ-e yg{Mﬁ’HS&e o— 1o
e—{_1—=o

go f75 ﬁ&"ie—m——e :
11 1 » ko 60 on wst¢fi .
9 G3oyrI0% ¢
SRRl |.rJ Rﬁ% VT ":r_onurm"fE DH,?‘n
ey g ey 5 !
< E Wx% 1 L I %[0 00
HIEJ?’ _@}9 é—{:ﬁ‘zﬁ%g@ Sl D CEI_ ""01505
L T w il (T =
o—ig-e — Lol
-:lzo
z‘is 35 L‘:I{f 29‘!11 m; 5521_[ ﬁ;ﬂm cssr__e_dl EI o—a
I H
F TIIITTY K Y
L7
636 ¢33 ¢3t R55 a 8373 T o
I] 9"’1}_9 & o—1}0 [ -C-)-vé—f B -
o sy e "332 . P o-;;!:HH
=~ l‘? L5 ¢ ;
j'“r# Rﬁf L .0_!&3[ 5,0 ft o;f
6o e . o't " fo
%“’* N | g ey e Ly VI
6‘93_[¢’ L4 q’ PP Wt—anﬁ"ﬂ,
| By __, o R o] 65’0
&‘JB C4E -o S
l:f? C‘,_,_ o—j—= O_Q’jﬁiH .5‘66 ao = 0:5}?&?
5‘:;5 &‘o Vfﬂ',g"""ﬂ_"&f o SRI IGST I
HH o—-r:r—oﬁfﬂf Vs [E -F
r fo

o——-f RS0 o— 39085
: cay}ff P - S =
72 ° o o o o C77o [|RB% RT3 P
ez e l -] o| of ]

Io o 2 : E WiVﬁZB o C78, o o®a o% ':[[.J
oo i o | o o flfZece [ o @ o
oazﬂﬁ Z:ozzw:pﬁzgocc eflihe o D3 2Q8
oo olfif5 o c o | eble cVlifl ¢ c o © o o a? _T_I_

R77 e o dde -} c oo -] o -] .}
c
%vm Voz6 L T “ﬁ%
75 2




"PAAUO" — O CBSA3U

PAUO Ne 8, 2007

Mukpocxema MC3362
B CBAA3HOW annapartype

quemmm, CXeMbl KOTOpPLIX NpUBe-
eHbl B NEPBOA 4acTW 3TOW CTartbw,
BMOMNHE NOAXOOAT ANA NOBTOPEHWUS Ha4Yn-
HaLWMMK KOPOTKOBONHOBUKamK. Onpe-
[ENEHHLIE TPYAHOCTU MOXET Bbi3bIBATL
NVl CaMOCTOSRTENLHOE W3roTOB/IEHWE
kBapueebix ¢unsTpos. OoHako cpeaHuia
no ka4ecrey GUNBTP Nony4aeTca pocra-
TO4HO Erko, a fNs NpMeMHuKa cpeHero
ypoeHA TpeboBaTk NPUMEHEHWA BbICOKO-
Ka4yecTBEHHOrOo ¢wunbTpa Kak-TO Heno-
rmqHo. MeTtoowka noobopku pesoHaro-
pos w Bbifopa KOHOEHCATOpPOB And
HECNOXHOro NECTHUHHOIo GuNLTpa Npu-
segeHa, Hanpumep, B [5]. Bnpouewm,
30EeCb MOXHO MPUMEHWUTE W FOTOBHIE
GUNBLTPLI — Kak KBapuesble, Tak 1 3NeKT-
POMEXaHW4eCcKume.

3ameTHbIM HeOCTaTKOM 3TUX NPUEM-
HWKOB AIBNAETCH OTCYTCTBME B HWUX aBTO-
MaTU4EeCKOW PperynupoeKkn YCWUIEHUA.
CurHans NoBUTENbCKMX PagmMocTaHumMi
umeloT Bonbluoii pa3bpoc NO YPOBHIO,
NO3TOMYy NPV NEepecTPoike nNpueMHuKa
no AManasoHy rpPOMKWME pagMoOCTaHLMK
GyayT HyBCTBUTENBHO "XNoNaTh” NO yLlam
oneparopy. [la v NOCTOAHHO PEerynvpo-
BaTb rPOMKOCTBL BPY4HYIO HE O4€eHb ya00-
HO. Buixogom moxeT ObiTb BBEAEHWE B
nopobHbIE NPUEMHWMKWM NpOCTEllen
aBTOMaTM4ECKOW PEerynvupoBkKu ycune-
HuA. 3Ty 3agaqy MOXHO pelumTs, noba-
euB B Tpakt PY wnm MY perynmpyemsbiii
ycunutTene.
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Nonbckwit kopoTkoBONHOBKMK SP5DDJ
B CamofenbHoOM OAHOAMana3oHHOM
TpaHcueepe "TAURUS" [6] npumennn
NPUEMHWK, CXEMa KOTOPOro fnpakruye-
CKM COBMagaer co CXeMON NMpUeMHUKa,
NpPWBEOEHHO Ha puc. 3 B NepBOi YacTn
crTateu, HO pobasun B Hero YBY v dop-
MUpOBATENb YNPaBNAIDWEro curHana
APY. Cxema Takux J[AONONHUTENbHBIX
yanos npueeneHa Ha puc. 5. Ha none-
BbIXx TpaHauctopax VT1 u VT2 cobpaH
KackOAHbli YCHUNUTENb BLICOKOW 4acTo-

TpaHCuBEPE CMECUTENWM CaMOW MUKPOC-
XEMbl MCNOMb3YIOTCH KaKk B pexXume
npuema, Tak u B pexumMe nepepaqu. Kax
NpPeBpaTuTe NPUEMHUMK N0 cxeme puc. 3
B SSB rTtpaHcuBep, wnnlCTpUpyer
puc. 6.

B vcxoOHYlo cxemy npuemMHuKa BHO-
CATCA HE3HAYUTENBHLIE M3MEHEHUA (OHW
nokasaHbl Ha puc. 6 kpacHLIM LBETOM) 1
nobaenaetcs kackag MukpodOHHOro
YCUNUTENS — TPAHCUBEP C BbIXOAHOW
MoLHocTeo okono 100 mBT roTos!

[Pue. 7|

Tol. CUrHan ¢ guana3oHHOTO BXOAHOro
¢uneTpa (AP) noctynaet Ha exon YBY.
HomuHan conpoTUBREHWS B LENW 3aTBO-
pa Tpanauctopa VT1 (100 Om) He owmb-
ka. B koHcTpykuum SP5DDJ sxopHow
OWanasoHHbIn  GUNLTP BLINONHEH C
KaTylwKaMWm CBS3W Ha BXOLE W BLIXOAE,
NnoO3TOMYy HOMMWHAnN 3TOro pesucropa
COOTBETCTBYET BLIXOOHOMY CONPOTUBRE-
Huio [P. OpHako BLICOKOE BXOOHOE
CONpPOTUBNEHWE Kackapga c obLmm cTo-
KOM NO3BONSET NOAKMIO4ATE €r0 U Heno-
CpencTBEHHO K BLIXOAHOMY konebatens-
HOMY KOHTYpY A®. B atom cny4ae HomK-
Han peaucTtopa R1 Moxetr ObiTe
0,1...1 MOm. HanpsxeHne nutarus +6 B
Ha NepBbIit TPAH3UCTOP KACKOAHOro yCu-
nutens nopaertca ot crabunu3artopa
HanNpaXeHus MNUTaHUA MUKPOCXEMBI
MC3362.

Harpyska YBY — kone6arenbHbiit KOH-
Typ L4C9, koTopLiii HACTPOEH Ha cpen-
HIOK 4acToTy BEDpaHHoro NIOGUTENLCKO-
ro pwanasona. MNockonbky BxogHOE corm-
pOTUBNEHWE MUKpocxeMul MC3362 okono
700 Om, TO curHan Ha Hee (BbiBOp 24)
nopaerTcs 4epes karywky ceaam L5. C
BbIBOAA 5 3TON MMKPOCXEMbl CHUMaeTcs
BeixoaHoW HY curnan. OH nocTynaert Ha
PErynatop rpoMKOCTM W BeixoOHOW Y34
NPUEMHUWKA, a TAKXE Ha AONONHUTENbHBINA
Kackag, YCWIEHWs 3BYKOBOW 4acTtoTbl
cucteMmsl APY Ha TpaHsuctope VT3.
YeuneHHBIM curHan [etekTupyerca auo-
namun VD1 nVD2, n ynpaensiowiee Hanps-
xeHue APY nocTtynaeTr B Uenb 3aTtBopa
TpaHauctopa VT1, ymMeHbwas ycuneHwe
kackana YBY.

Kak yxe oTMe4anock, B MUKPOCXEME
MC3362 ectb OydepHble kackapgbl, Ha
BbIXO[le KOTOpbIX MMeTcs BY Hanpsixe-
HUS retepoawHos oboux cmecuTenei.
3710 yXe OTKpbIBAaeT NyTb [ANA HECNOX-
HOW "TpaHcueepu3auun” MNpUeMHWKa,
HO, KOHEYHOo, HaubonblWWIn MHTEepec
npeacTasn\er BapwaHT, B KOTOPOM B

BXOJ, MPUEMHWKa Ha nepekno4arens
SA1.1.

C BbixOOa NepBOro CMECWUTENA MMK-
pocxemel (BoiBog 19) yepes nepeknioya-
Tens SA1.2 curian MY nopaertca Ha Keap-
ueeslit GuneTp, a ¢ BbiXoaa atoro ¢gune-
Tpa 4Yepes nepexnoqarens SA1.3 — Ha
BEXO[ BTOPOr0 CMECUTENH MWKDOCXEMbI
DA1 (ewiBog 17). NpogeTekTMpoBaHHbIN
curHan nocrynaet Ha Y34 npuemnuka. B
pexumMe npuema Ha Hero 4epes nepe-
knodatens SA1.4 w gpoccenk L9 nopa-
ETCH HanpsXeHWe NUTaHua.

B pexume nepepnaym Ha MUKPOGOHHBIN
ycunutene Ha tpaHauctope VT1 vepes
KOHTaKThl nepeknodarens SA1.4 nopaer-
CH HaNPSKEeHWe NUTaHWA. YCUNeHHbIN cur-
Han anexTpeTHoro mukpodoHa BM1 no-
cTynaetT Ha BXOj BTOPOro cMecutens
Mukpocxemel DA1 (BeiBog 17), a DSB cur-
Han ¢ ero BeIXoAa (BeIBOA, 5) 4epes3 KOH-
TakTe nepeknodartens SA1.3 — Ha keap-
uesblit punetp. ChopmmposaHHblii SSB
curHan 4epes nepeknwdarens SA1.2
NopjaeTcy Ha BXOA, MNepBOro CMECWUTENR
{ebiBog, 24). CopmupoBaHHbIi Ha pabo-
yeii yactote SSB curHan npoxogur yepes
nepexnodarens SA1.1, AND » KOHTaKTLI
nepekm4arens SA1.4 Ha yocunutens
MOLLHOCTU TpaHcueepa.

MNMepexop c npuema Ha nepepa4y ocy-
WECTBNAETCA MEepekio4areneM Ha nea
NoNoOXeHWs 1 YeTbipe Hanpasne-
Hua. 3peck MOryT OuiTh, ecre-
CTBEHHO, WUCMOMb30BaHbl MEXaHW-
Yeckue NepexnyaTeny, anekTpo-
MEXaHW4ECKWE PENE W 3NeKTpo-
HHble nepeknioyarenn. SP5AHT
MOLENUPOBan aTOT TPAHCUBEP Ha
OCHOBE NPWEMHWKa, nNnarta KoTo-
poro Gbina nokasaHa Ha puc. 4 B
nepeoi Yactu craten. Bug anna-
para Ha ocHOBE 3ToW nnarthl (6e3
YCUNUTENR MOLLHOCTU) C MEXaHW-
4HEecKuM nepekn4arenemMm "npu-
em—nepena4a” nokasaH Ha
puc. 7. Kak BWOHO w3 3TOMn
doTorpadun, nepeknYeHue
“npuem—nepena4a” B OaHHON
KOHCTPYKUWM OCYLLUECTBNAETCH
0BBIMHBIM MEX3HWMHECKUM nepe-
KNIoYaTenem, KOTOpLIA HaxoauT-
CA Hag nnatol (Co CTOPOHbI
neYaTHbIX NPOBOAHWKOB) B MECTe

Puc. 8

M3 npuemHvka ypansercs KOHAeHca-
Top C4, pa3pbiBaloTCH LIENN NOOKMIOYEeHNs
KBApueBoro GunsTpa K MHKPOCXEME
MC3362 u peavctop R3 otknouaetcs ot
wKHel nutanms +12 B. Heobxogumbie
KOMMYTALMM CUTHA/IBHBIX Lenei 1 Lenem
nUTaHuA Npwu Nepexoge c npuema Ha
nepepnavy obecne4nsaeT nepeknoyarens
SA1.

Mpu npuemMe curHan ¢ aHTeHHsl yepes
KOHTaKThl nepeknioyarens SA1.4 u oceo-
6oaMBLUMIACA NOcne yoaneHWs KOHOEH-
catopa C4 koHTakT pazbema X1 nocry-
naet Ha kaTyliKy ceasu L5 amanasoHHo-
ro exopHoro ¢wunetpa. B Tpancusepe
BXO[, W BbIXOA, 3TOr0 ¢$punbrpa NOMeHs-
NVCb MECTaMW NO CPaBHEHUWIO C NPUEM-
HukoM. Mpowepgwwii yepes AP curhan
Ha Bxog mukpocxembl DA1 (suiBon 24)
noctynaetr 4epes ObIBLIWIA aHTEHHbIN

PacnonoXeHns KBapuesoro
¢unbipa. CoegyHeHUs ero KoH-
TaKTOB C Ne4aTtHbIMW NPOBOAHW-
KaMW Ha nnarte oOCyWecTenawT
KOPOTKUMMW NPOBOAHUKAMM.
Mopawdmrkaumm, KoTopbie Haao BHECTU Ha
nnare NPUeMHUKa, 4Tobbl ee MOXHO 6bino
VCNONL30BaTL B TPAaHCUBEPE, NPUBEAeHb
Ha puc. 8. MaMeHeHws nokaszaHbl Kpac-
HbiM LIBETOM.

JNUTEPATYPA

5. Bynmu C. ., H#nenxo N. N. Cnpa-
BONHUK paamoniobuTens KOPOTKOBONHOBMKA. —
Kwes, TexHika, 1978.

6. Po Wodniku Byk. — Swiat Radio, 2005,
Ne 10, 5. 49—51.

MaTepran noaroToBMn
BE. CTENAHOB
r. Mockea

Pepaxtop — C. Hexpacos, rpagixa — 0. AMapees
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PALMO Ne 8, 2007

anpene aToro roga kKomnaHuws Texas

Instruments (T1), cnenys ceoei cTpa-
Terun pacnpocTpaHeHusl MIHHOBALUWMOHHBIX
NoNynpoBOAHVKOBBIX TEXHONOTWIA Ha PbiH-
kax Poccum w CHF, nposena B Mockee
BTOPYIO KOH(epeHuuio Ang pa3paboryun-
xoB. Ha koHdepeHuwM npownwv cneuma-
NU3NPOBEHHBIE TEXHUHECKWE 3aHATURA ANS
WHXEHEePOB W pykoBogutenen ¢upm,
6bina npepcrtaeneHa wHopmauus Mo
pa3nu4HbiM 06NACTAM NPUMEHEHWS NPO-
OykToB Tl, KOTOpas noMoxeT UM BeibpaTe
ONTUMANbHBLIE PELUEHWA AN MHTEpPEecylo-
LMX WX 38084,

Ha KOH(pEepeHUMK BEICTYNUNK BeayLme
crneuwanncTsl B obnactv umgposoii obpa-
Gotkm curnanoe (digital signal processing,
DSP) n peanuaylolpmx ee MHKpPOCXeM —
UMppPOBLIX CUrHaNbHBIX NPOLECCOpPOoB.,
obo3HauaemMbix TolW xe abbpesBuaTypoii.
Mpouiny ceMuHapsl, NOCEBALLEHHBIE aHaNno-
roBbiM, MAaIOMOLLUHEIM PaAMOHaCTOTHBIM,
NPOMBbILLNEHHBIM, Buaeo- w DSP-npo-
nayktam. OHa cTana Ha4anom HOBOro 3Tana
B COBEPLLEHCTBOBAHWUM TEXHUHECKOM NoL-
[epXKW ansi 3aka3unkoe B Poccum v CHI,
KOTOpas NPeaocTaBnAeTCs KOMNaHwen B
aTux cTpaHax yxe 9 net. B HosBpe 2006 .
Tl o6bsBUna o 3Ha4MTENbHOM paclLumpe-
HWW CTRYKTYPBI TEXNOAOEPXKKW B PETMOHE.
Torpa 66110 CO30aHO NPENCTaBUTENBCTBO
komnaHum B Mockse, caiiT Ha pycckom
s3blke (www.ti.com/ru), Texnogaepxka

OUNbTRLI

ans obecnevyexus
3/IeKTPOMarHMTHOM
comecTmmocTn P3C

DUNBLTP HUKHMX HacToT
LPF-1 BARRIER

MNpeaHaiHaved Ana NOAABAEHMA BHEMNDMOCHBIX M3NYYEHWHM
pagMoniepeganiyMy  YycTpoMcTs, paboTawiynx Ha 4acToTax
A0 30 MMy M CHAMEHHS YPOBHS NOMEX Paguo3NerTPOHHOK
annaparypel. QuaLIp nNpeacTasnier cobol mHOro3BEHHLIA
NACCMBHBIN MHAYKTHBHO-@MKOCTHOM (PHMABTP HUIKMX YACTOT.

(o

He xywe 1,2:1
He mexee 60

npeaocTaeneHne MHGOopPMaLmMm co cTopo-
Hel EBponeiickoro ueHTtpa wHdbopmMauum
no npopykram (European Product
Information Center, EPIC) no mectHoMy
Homepy TenedoHa.

B 2007 r. komnawus TlI oTmeuaert
25-neTve BbINyCKa NepBOro CepuiHoro
DSP TMS320C10 & 1982 r. CornacHo
vccnenoBaTenbcko komnanum Forward
Concepts, ¢ Tex nop 6bINO NPOU3BEEHD
nouytn 10 munnuappnos DSP, npuyem
NONOBWHA W3 HUX — KOMNaHwei TI.

CHauana DSP cemelictea TMS320TM
NPUMEHANM B XECTKUX AUCKAX 1M MOAEMaX,
paboralowmx Ha ckopoctu 2400 6ut B
cekyHny. Ceivac, 25 ner cnycrts, DSP
ynpaensioT DSL-mopemamu, paboraouim-
MW Ha ckopoctTy 1 merabut B cekyHay.
Texvonorun undposoi obpaboTkm curta-
NOB KOPEHHBIM 00pasoM U3MEHWNK Hally
NOBCEOHEBHYIO XW3Hb: cnocobcTeoBaNM
pPacnpoCTPaHEHUIO LUMPOKONONOCHOW CBA-
3u, MobuneHbix TenedoHos, MP3-nneit-
epos, |IP-tenedoHmn 1 undpoBbIX Kamep.
Mpumenenve DSP penawTt undposyio
06paboTky CUrHanoB He3aMEeHUMOM Tex-
Honorveln v B Gnuxanume 25 ner.

Texnonorvm DSP ctumynupytoT passu-
THE HOBbIX PLIHKOB, OHW MOTYT ObITk MHTE-
rPUPOBaHEI B pasnvyHble YCTPOWCTBA,
T@KMe Kak YCKOpMTEeNn annapaTHoro
obecnedeHus, npoueccopkl 1 nepude-
pwitHoe obopynosaHue. Takxe yCcKopsaeT-

cA pabota cucTeEM Ha Kpuctanne
(systems-on-chips, SoCs), ontmMuanpo-
BaHHBIX 19 PasnuyHbeX NPUNOXEHWIA C
NPUMEHEHWEM YHWKANbHBIX Chneumanvan-
poeaHHeX DSP. [Ina Takmx OoNTUMU3NpO-
BaHHbIX CWUCTEM Ha KpwucTanne cyiie-
CTBYIOT nporpammHoe obecnedesve u
cpepcTea paspaboTKu, KOTOpbIE NO3BO-
AAIOT WHXEeHepaMm AONONHATL HOBLIMW
BO3MOXHOCTAMMW U PYHKLUMAMW CBOW NPO-
nykTel. Mepepossie TexHonorvm uMdpo-
BO# 06paboTknM CUrHaNoB NO3BONAT MO-
HOBOMY peLiaTe CYLIECTBYIOLME Mpu-
KNagHele 3a0a4v 1 co3aasaTh HOBLIE NPo-
LYKTBl MEKCUManbHO BeICTPO.

MNo nporHozam Forward Concepts, B
Bnuxaiwme 5 ner poiHok DSP 6yper
pacTi Ha 12 % exerogHo, NOCKONLKY Cen-
yac DSP Gonee soctpebosaHbl, 4em B
npegsiaywine 25 ner.

Ha aToii kondepeHuwn Tl pacckaaana
0 CBOEW NporpamMmMe NOAAEPXKN TEXHUYe-
CKMX YHWBEPCWTETOB, HanpaBNeHHoN Ha
pa3BUTHE TEXHONOMMYECKONo NoTeHuuana
W WHHOBauuu. B TevyeHme nocnegHux
10 neT B pamkax ceoeil YHUBEepCUTETCKON
nporpammel Tl npepoctaenna Beaywmm
yHusepcutetam Poccumn n CHI poctyn k
CambiM  COBPEMEHHBIM  TEXHONOTWAM,
Takmm Kak DSP 1 mukpoKoHTponneps co
ceBepxmaneiM 3HepronoTpebnexHvem. B
npownom rogy Tl npoeena B Mockee u
HoBocubupcke ceMuHaphl, Lensio KoTo-
pbix OLINO OMNepaTMBHOE OCBOEHWE W
BHEOAPEHWE TEXHONOMNIA KOMNaHuW B Hay4-
HO chepe. B

MipothecCHoHanbHbi
yaap no nomexam!

KomnnekT nonocoBsIxX AnanaszoHHsix gunstpos BPF

Komnnexrt npegHaiHaqdeH AnA obecrneveHmna INEKTPOMATHMTHOW COBMECTHMOCTH

CTaHlmi. TaKon KOMNAEKT
PagnoCcTaHLMAM,

HECKOAbKO NEpeaaTyMKoB

paGoTamimm
a TAKMKE KPYNHbim paguoakcne duumam.

B komniexkt exoasrt 6 gunsTpos
BPF-7 (Ha 7 MI'y), BPF-14 (Ha 14 Mru}, BPF-21 (Ha 21 MI'u), BPF-28 (Ha 28 MI'y).

HECKONMBKMX OAHOBPEMEHHO paboTaiiMx NEpeaaTHvkoe pagwon
HeofBxoanm

KONNEKTHMBEHBIM !

B HpYNHbIX COpeBHOBaHMAX B KaTeropkuu

BPF-1,8 (Ha 1,8 Mlu), BPF-3,5 (Ha 3,5 MIy),

DuAbTPLl YCTAHABAMBAKOTCA MEMAY TPAHCHMEEPOM W YCHIMTENEM M oGecneYymBaT

OTCEUKY

e 1,
50

MOMEX OT CTaHLMA, | aboTaoWen 8 APYrom gvanaioHe.

He Bonee 0,4

50

b, B He Gonee 200

% Bce (PUABLTPEI BRINOAHEHE! B OAWHAKOBBIX UENBHOMETANNMYECKUX KOPNYCAX, MMEKOT Ha BXDAE ¢ BoiX0Ae pa3wembl THNa & -237.

k BMECTE € KOMANEKTOM DUABT

Takue rpacuku Haubone

CapartcBCKMIA INCKTDOMEX "
Caparcackmi INSKTPOMEXAHE

Oupma

www.remoltd.com

ABAANOT HATHIE ITOMATHHECKOrO

Dyipma

) NOKa3kiBawT X

X HA KamAabld DMALTT

MOOPeCTH YKAZAHHBIE MIZEHMA MOMHO TaAKMKE ¥ OfMUMaNbHBIX AMNEPOE:

a3uH ANA paguonbuTencsk www,tangenta.ru

: WM www, unicomm.ru
COM-COM - www.com-com.ru
R-QUAD- www.quad.ru




Picosecond

Pulse Labs

I‘eueparopu ncnbITaTeNbHBIX UMNYNb-
COB MpefAHasHa4YeHsl ANS U3MepeHus
napamMeTpoB NepexoaHbiX XapakTePUCTUK
ocuunnorpagos, a8 WMEHHO BPEMEHW
HapacTanws, Boibpoca u HepasHOMEPHO-
CTW BepLMHE. HeobxopumocTe onpepe-
NeHUs 3TMX NapaMeTpoB cnegyet u3 Teo-
pernyeckon mopenu ocuwnnorpada, B
KOTOpPOiA BXoAHOW W oTobpaxaemblin Ha
3KpaHe BLIXOLHOW CUrHanbl CBRA3aHbl Ye-

HOBbLIe M3MePHUTENbLHLIe NPUOOPLI

HoBble reHepaTopbl
MCNbiTaTeJsibHbIX UMMNYJIbCOB

B cratse paccMoTpeHbl 0cob6eHHOCTH U PyHKLNOHaNbHbIe BO3MOXHOCTH FreHeparopoB UCrbITaresnb-
HbIX UMNYNTECOB Npon3soAcTBa komnavunn PICOSECOND PULSE Lab. (CLUA).

BEHHBIMW MOMYNPOBOAHWKOBBIMW TEXHONO-
TVISIMK, a Takke 25-NeTHUIA ONbIT Mo NMPow3-
BOLCTBY NPpuBOPOB NUKOCeKYHAHOro avana-
30Ha obecneunnm komnadu PICOSECOND
PULSE Lab. nuavpyrolme no3vuum B Myvpe
no NPOW3BOACTBY CePUIHBIX LUIMPOKOMNONOC-
HbIX ocuUunnorpaduyeckmx cmecutenen wu
reHepaTopos UMNYNLCOB.

B HacTosAuwee BpeMA cpeny LMPOKON
HOMEHKNATYPbl W3OENWIA KOMNaHuu Nu-

NOCHLIX ocumnnorpadoe Ha Beex koad -
UMEeHTaX OTK/IOHEHWR), TaK U Ha NPOW3BOL-
cTBE (Hanpumep, AN Hakayku nasepoB
WU 415 @HTEHHBIX U3MEPEHWIA).
KoHcTpyktveHo reHepatop 4050B ebi-
nonHeH B kopnyce nog 19-ploliMosyio
CTOWKY. Bce opraHel ynpasneHus BblHeceHb!
Ha NepemHIoo NaHenb W Nno QyHKUMoHab-
HOMY Ha3Ha4YeHWI0 HWY4EM HEe OTNMHaInTCA
OT OpraHoB YNpasBneHWA OTEYECTBEHHbIX

pes UMNYNbCHYIO XapaKTEPUCTUKY CUCTE-  HElMKa reHepaTopoB MWCMBTATeNbHbIX — [EeHepaTtopos MMMYNLCOB. EaMHCTBEHHOE
Mbl M MHTEFpan CBEPTKM BO BPEMEHHOW  WUMNynbCOB npenctasneHa 4000-cepueit  OTnMuMe — OTCYTCTBUE PErynvMpOBKW AS-
TENBHOCTW MMNY/LCA, BbI3BaHHOE
XAPAKTEPUCTUKNA 4005 4015D 40186 40508 4500E npmeﬂeﬂuem“g dopMupoBaTEne
Bpemn HapacTaHus 6 nc 15 e <5 nc 45 nc 125 nc NABMHHOTO TpaHaucTopa. [ns
Maxke. nmsf;‘;!'ﬂa Ha 5B 5B -EH 10B SAOBB' parry:n:‘ﬁo 80| hopmuposarma NpsSIMOYroNLHOro
| Harpyske M : 5T 5 cuwa 86 | ymnynbca 8 cxeme reHepatopa
AnvTensHocTb 16 He He, cnag 10 ve | 5 1e, cnag 10 He 10 He 20 He npuMeHeH KOHOEeHcaTop paspsaa-
MmnynLca M0 3KCMOHEHTE | Mo 3KCNOHEHTe KM, B Ka4eCTBE KOTOPOro B MOLENU
MonApHOCTE MMNYynbCa “n “p “» “«n ity 4050B vcnonb3yeTcs OTPesok
Bpems cnana 70nc 20 1e 20 He 1He 1 1o KOaKCcuansHoro Kkabens, AnvHa
Buibpoc 20 % 5% 10% 5 % 25% KOTOPOTO U 33[18eT AMTENBHOCTL
HepaBHOMepPHOCTS +7 % (0o 1 we) | +7 % (ao 1 He) | £7 % (no 1wHe) |2 % (B0 3 He) 429% BLIXOAHOIO MMMY/IBCA.
2% (>1He) | +2% (>1He) 2% (>11c) | +1% (>3 He) Kpome renepatopos, KoMnaHus
Mepuop ¢ a8 (01T A MMy | 1My 500kMy | 1My.500kMy |17y 500y | 1My 100y | PICOSECOND PULSE Lab. npenna-
3agepxka | BHYTp. 60 He 60 He 60 He 60 He 0...110 He raeT LMPOKMIA aCCOPTUMEHT A0NO0N-
B CUHXP. | BHELUH. 1 He 14 HC 14 He 14 He 21 He HUTENBHBIX ONUMIA K HAM, KOTOpbIE
[bxutTep (cp.kB.3HAY.) 1,5 nc 1,5 HC 1,5 nc 1.5 nc 3nc CYLLECTBEHHO PAaCLUMPRIOT Xapak-

obnactn. MIMnynbcHas XapakTepucTuka
cuctemebl npeacTasnser coboi peakumio
CMCTEMbI HA BO3LENCTBUE EAMHWUHHOIO
MMMNyNbCa, a e MHTerpasbHbiM NpeacTas-
NeHWeM SIBNAETCA NEPEXOOHAaA XapakTe-
PUCTUKA MW peakums CUCTEMBI Ha BO3-
OencTene umnynbca "waeansHas cTyneHb-
ka". CobGcTBEeHHO reHeparopbl wcnbiTa-
TENLHBIX UMMYNBLCOB M BOCNPOW3BOAAT
CMrHaNbl, KOTOPLIE B K&XO0W KOHKPETHOM
n3amepuTensHol 3afade MoryT BbiTe npu-
HATH 33 "WAeanbHyIo CTYNeHbKy".

B pasHoe Bpems B Cosetckom Coloze
66Ny pazpaboTaHbl reHepaTopel MCnbiTa-
TenbHbIX MMNYNLCOB cepuin U1-11, N1-12,
n1-14, N1-15, 11-17, U1-18, npepHazHa-
YeHHule a8 NnoBepkw ocuwnnorpados c
NonoCcoi Nponyckaxus Bnnote go 6 M.
Menkumim cepuamm BelnycKanuck cnewua-
JM3NPOBAHHBLIE TEHEPATOPhl C BPEMEHEM
HapacTaHws He Gonee 20 nc, 470 CooTBeT-
CTBYET NONOCE HacToT ocuunnorpaga
20 FTu. NpenatcTerem ona pfansHenwero
pasBUTUR CPEeACTB reHepupoBaHWA
VMNYNBCHOIO HanpsXeHWa O0Kasanoch
OTCYTCTBME Ha TOT MOMEHT COOTBET-
CTBYIOLLEW aneMeHTHOW Baabl U MeTpono-
rudeckoro obecnedeHus.

Pelwenvem npobnemel B COBPEMEHHBIX
YCNOBUAX CTAN0 CO3[aHWe ChneunanbHbiX
BNEKTPOHHO-OMTUHECKUX CUCTEM, COBME-
wawmx B cebe reHepaTop WMMNYNLCOB W
ocuwnnorpad, MCNoONbL3YIOWMX B CBOEN
paboTe MCTOMHUKW NA3epHOr0 M3Ny4eHnna C
DNMTENBHOCTHIO MMNYNLCa ot 0,5 nc u (hoto-
anexTpoHHLIE Npeobpasoearenu. Teopemm-
yeckn 910 Moxer ofecnesvTs nonocy Oo
500 I'Tu. Takme MEeTPONOrMHECKWe CUCTEMBI
peanuzosaHbl noka toneko B CLUA » Be-
nnkoBpuTaHun. Hamsme Takoin MeTponori-
YECKO CUCTEMBI B COBOKYNHOCTU C cobeT-

(cm. Tabnwuy). Takue reHepartopel obec-
Ne4YnBalT amMnaMTyay WCNbITaTeNbHBIX
umnynscoe ot 5 go 30 B, spems HapacTa-
HWSl MNYNBECOB OT 5 NC, BEIGpPOC Ha Bep-
wuHe uMnyneca ot 2 % n HepasHomep-
HOCTb BepLmHel umnyneca ot 0,1 %. B
37O NWHENKE NPAMOI 3aMEeHOoW oTeye-
cTeeHHOMY redepatopy W1-12 senserca
mogens 4050B, nokasaHHan Ha ¢oTo.

B kauectBe dopmmpoBaTens umnynb-
coe oBa reHepartopa WCNOMbL3YIT nony-
NPOBOAHWKOBLIE SMEMEHTBI C BONLT-
amMnepHON XapakTePUCTUKOW, WMEKOLLEN
YHACTOK OTpUuarensHoro auwddepeHum-
anbHoro conpotvenesws. Hoecnme M1-12
[O/19 3TOF0 NPUMEHANCS TYHHEeNbHBI avMog,
170 B reHeparope 4050B wcnonbzosaH
NaBUHHBLIA TPaH3UCTOP, Y4TO NO3BONRET
nony4uTe Ha NOPRAOK BONLLUIYIO aMNNUTY-
ny BeixogHoro wmnynbca (10 B nporus
0,5 B y N1-12) npu 00MHAKOBOM BpEeMEHW
HapacTtanus 50 nc. EctecTseHHo, Takas
aMnInTyga MCneiTatenbsHoro MMNynbca
OTKpbiBaeT Honee WMpoKMe BO3MOXHOCTU
o NPUMEHEHWIO reHepaTopa Kak B MeTpo-
NOTMHECKUX Liensax (NpoBepka napameTpos
nepexonHON XapakTepPUCTUKKN LLWMPOKONOo-

TepucTUKKU npubopa. 3TO HEe CHWKaeT MX
TOYHOCTb, MOCKONBLKY BCE OnUnn kanubposa-
Hbl NO NapameTpam, BaXKHLIM BO BPEMEHHOW
. K HMM OTHOCATCA aTTeHioaropsl,
paclwmMpaIoWMEe OMHAMUYECKUIA AManasoH;
GUNETPLI BEICOKOIW HaCTOThI, CyXaluve ans
YEENU4EHWUA BpEeMEHW HApacTaHus BbIXOA-
HOMO CUrHana, HO yMeHblualoLme BeiGpoC;
HeNVHeHbLIE KOMNPeccopkl, cnyxXaiimne
ANA YMEHLLUIEHUA BPEMEHW HapacTaHus
BbLIXOAHOIO CUTHANA; YCTPOWCTEA Pa3BA3KY,
NO3BONAIOLLME HAKNAALIBATE HA BbIXOAHOW
CUrHan NOCTOAHHOE CMEeLLeHKe, U T. A,
TeHepaTopbl UCNLITATENBHBIX UMNYNb-
cos 4000-i cepun komnaHum PICOSE-
COND PULSE Lab. npoxofaT ucnbiTaHus
ANA uenein yTeepxaeHus Tuna cpencts
namepeHuii B Poccum n moryT BbiTb peko-
MEHAoBaHbl B KayecTee pabouymx arano-
HOB /19 MOBEPKK W KanubpOoBKK LIMPOKO-
NONOCHLIX ocuMnnorpadgos.
e

TexHMYECKWE XapaKTEpH-

/dakc: 208 7713

Otpen pexnamst ypHana «Paauo»
advert@radio.ru
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208 9945, ren./daxc: 208 7713

advert@radio.ru
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UTAEN peKnaMbl ypHana «Faguo»
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BHICTaBOoO4YHaAa KOMNaHUA

IKCMO-BOITA

YCNEWHOE NPOABAKEHME BAWEro sM3HECA B&.\WIAY 2007
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] wHponommMyunuaynn Poccumn = HHI san

do-cr20% 24-27 @Kmb'p

B lMpuBomxckom thefilepanHOM OKpyre
r. CAMAPA

® UnchopmaumoHHBie TEXHONOTHK ® WHDOKOMMYHHKBLMOHHBIE YOIy
® KommyHyratym ® TexHonapku
Paasiue npoBOAHON ((hMKCUPOBAHHOM) CBA3N @ JNEXTPOHHOE NPaBHTENLCTBO
BecnposopHas (MoBunbHas) CBAL o MouToBkie yenyrin
KoHTponsHo-MaMepHTensHas annaparypa ® WrchopmaunorHan GesonacHocTb

BbICTaBKa-(hopyMm

ODULMANEHA NOAGEPKKA: MHOOPMALIMOHHAR NOLAEPKKA: 2

% ‘ Aoy MOCT soRline

PASMTELCTR] AT
0. CAPL

Ten.thakc: +7 ?&;}’ﬁﬁ 3407

o m 1 TR RO linksamara@expo-volga.ru

HAYYHASA NOJJIEPKKA:

“ BOITA-BHIHEC
oy BHAR

www.infocompfo.ru

Bcepoccuitickuin korrpece: NMPOMBIWNEHHAA NOJIMTUKA POCCUUCKOW ©EOEPALIMA

BCEPOCCUUCKAA (PEOEPATIbHAR)
NMPOMbIWNEHHAA APMAPKA

Mocksa
Bcepoccuuckun
BbICTABOYHbIN LUEHTP

23-26 okTAOpA 2007 roga

Vi-a MEXXOYHAPOOHAA BbLICTABKA

MHTEPMATUK

Paouo3neKTpPOHHbIE KOMMOHEHTbI
Cpeacrea M cucTembl CBA3U

Hoeble TexHonoruu u obopyogoBaHue
PobotoTexHuka

Oupexkuna: : ERCTARO e

WEHTP

Ten.: (495) 937-4081
e-mail: itm@miif.ru, miif@miif.ru
www.miif.ru

MNoa narpoHaTom:
MpasutenscTsa Poccurckon Gegepaunmn

L'praHuzaropbi:

MUHWUCTEPCTEO NPOMbILWNAHHOCTH W
sHepreTMKk Poccunckon degepaumn
MHHHUCTEPCTBO IKOHOMWYECKOTO pasBUTHA
W Toproenu Poccuinckon degepaunn
F.‘MHH'.:TEPL'.TBO pt‘.'l'lrlﬂl-lﬁ]"leO[U

, @3BMTHA Poccurckan Peaspaumm

MNpwu npodeccuoHansHOW NoaAepXKe:

MuHucTepcTea oGpa30BaHnA K HAYKKW
Foccuickon degepaumm

MuHucTepctea Poccunckon depepaumi

no aenam rpaxaadckon obopoHsl,
WPpe3IBbIYARHBIM CUTYaAUMAM M NUKBMAALUMN
MoOCcNeacTBUA CTUXUAHBbIX BeacTBUA

Komuteta locynapcreedHon Qymbt Pd

MO NPOMBILNEHHDCTKH, CTPOMTENLCTRY

M HAYKOEMKMM TEXHOMOrMAM

TepepanLHOro areHTCTBa NO NPOMLILASHHOCTH
1 8 MEpﬂanOl’D areHTCTEa No

MEXHUHECKOMY PerynuponaHnie U METPONOT UK
lefepanbHoro areMTCcTBa No HayKe U UHHOBaLWAM
MpasuTenbcTe Mockebl v MockoBckon obnacTi
MockoBcKoro focyaapcTBeRHoro

YuubepcuteTta wm. M.B. JlomoHocosa
MOCKOBCKOro MHCTUTYTa paguoTeXHuKn
INeKTROHWKK W aBTOMAaTHKK

WHdopMmaumMoHHbiK NapTHep BbICTaBKK:
JypHan "Paano
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MOCKBA

CPE[ICTBA U CUCTEMbI-OTOBPAXKEHUS HHDOPMALIMU

MEX(1YHAPO[IHAS1 BbICTABKA

JL. MOCKBA, 3KCMOLEEHTP
2 18-20 CEHTABPS

NPOBOJIUTCA OJJHOBPEMEHHO G UCCNEJOBATENLCKOM
KOHMEPEHLWEW N0 AUCNNEAM (3[AAHUE PAH)

= TFT, T, XK Mcnnen ¥ HHAMKATOPbI = CpepcTBa H TEXHONOTHM OTOGPANKEHHS

= WndopmaiHoHHbie Tabn0, MOHHTOPbI, AHCNEH CNeLManbHoro Ha3Ha'ieHns
= Mnasmentbie JMcInen ® KomnoHeHTbI CPefiCTB OTO6pAKEHHA
H JnexTpoHHbIE MOJIYNH YNPaBneHus

" linhpobie M MATPH'HbIE JMCIIGH = [lepejjoBble Hay'tble PaspacoTkH
™ JlasepHble TEXHONOTMM BH3YANH3ALIMM = TeXHONOIMM NPOH3BOACTBA H 06CTY)KHBAHMS

= CBeTOHOfHbIE CPEACTBA OTOOPANKEHHS ® YCNyrH no CO3/1aHMi0 KOMIIEKCHBIX
= [ipoeKiuMoHHOE 060pYA0BaHHE H CHCTEMbI HHchopMaLHOHHLIX CHCTEM

CHIP Ten: (499) 221-5015
‘ EXPO http://display.chipexpo.ru hittp://www.sid.org ’




MAMEPUTENLHOW  TEXHIAKA
[uanasoHa, NPUYemM HEKoTOpLIS paap

THHE YHUKAMNbHLIMI 115 CePUIAHBIX NMPUEOPOE.

JuHelika YacTOTOMEPOB MPEACTaBneHa ABYMA CEpramu,
MOCTROEHHLIMW NO 06LLEe GA30B0W CTRYKTYPHOM CXeme W aT-
TMHAWMMACS LU AOMONHUTENMbHBIMU CYHKLMAMIA,

» N3aMepeHye YacToTbl B AVanasoHe
or 10Ty go 20 1T/ 26,5 I/
40 — 100 I'l'y (onywsa)

NONb30BaHN
4 OAHOBPEMEHHOE HM3IMEPEHMWE HAaCTOThl [uanazoH i@ ¥ COCTaBnABT
M YPORBHS MOLIHOCT#H ot 10 My go 20 25B u 28B cooTeer
CTBEHHO) ¢ pas et0 1 . MoneaHon

(yHKUWeH sBnse C 4acTOTON M3amepeHue
MOLLHOCTI NO Tpe : a3oHe 4actor o1 11Ty
[0 20/26 [Ty ¢ paspewuaid 0 0.1 ab. Morpew-
HOCTB U3MEpEeHUA MOLLHOCTH .5 nb B Avanaso-
He ypoBHeii ot -20 aBMBT...

* Paspewenve 1 'y w 0,1 gb

* AHanNu3 MHAWBUAYaANbHLIX CUrHanos
B CNOXHOM CNexTpe ¢ NoOMoulbio

npecenextopa ¢ nonocoun 25 My Cragiian ceoBsHNoE: HOFO CUTHANA C
nomotubio XXWT- dmnstpa B 4 6 'y,
s 3awmra no exoay 200 Br - oy 4
- -NePBbIX, -thuneTp obec! LNATY M3Mepu-
IHRPEON MONHOCTH TeNLHOro KaHana ot neperopaxHna Npu KW Ha BXoA [o

200 BT nuKoBoit MowHOCTK, CReayeT NOAYEpKHY TS, YTO B OT/N-
4Yue OT WCTONL30BAHWA OONONHUTENLHLIX ATTEHKATOpPOB BO
BXOOHOM TRAKTe OAHHOE PELIEHWE HE OrpaHU4YMBAET YYBCTBM-
TenbHOCTE NpUBopa.

» ManorabapuTHeie, HaeXHbie,
yRaponpouHkie

* UHTepdrenc GPIB (IEEE-488) Bo-BTopbix, XKW -dunsTp ¢ nonocoin nponyckanms 25 My

MIO3BONAET M3MEPATL HaCTOTY M MOLLHOCTE TONBKO BLIGPAHHOTO
CUrHANAa 1 W3DEXAaTh NOXHLIX HBMepeHHﬁ, CBA3aHHLIX C 3aXBa-
TOM rapMOHMK OCHOBHOrQ chrHana napaamublx CHUrHanoB.
Takas cenekTUBHOCTL '-iacrommepa naer emy BO3MOXHOCTE pa-
60TaTh B YCMOBMAX MHOFOTOHOBLIX CNOXHBIX CUIHANOB, Hanpu-
MEp ANA cucTeM Mepeadn OaHHbIX C HECKONbKMMU HacTOTHO-
paspeneHHbIMY Kananamn. [QaHHbie BO3MOXHOCTU NO3BONAIT
MCTONL30BATL YacTOTOMEPb! B KAYECTBe KOMNNeKCHbIX nprbo-
POB, 3EMEHAIOLIMX 1 UAMEPUTENM MOLUHOCTM, W aHanm3aTop!

CMeKTPa Npu 3KCrpecc-uamep! POB pa3nuyHoro
m CB4-060pysi0RaHKS. Hacrm
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